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XUBOTHDLIE

Bee >KUBOTHEIC ABNANTCA 5YKapPHOTHIECKUMHE OPraHH3-
manmu. BMecTe ¢ rpufaMy B CIH3€BHKAMH HX OTHOCAT K Te-
repoTpodBBIM oprannsMan. CiiefosaTenbE0, ANA HOPMATD-
goil XH3HE HM HeOOXOAMMHE roTOBHE OpranHdecKHue
BEINeCTBA, KOTOPLIe OHY IONY4aloT M3BHe ¢ muireit. B Guo-
[eH03aX KABOTHBIE BXOAAT B 60K KOKCYMeHmMO8, KOTOPHIH
HOAPASAENAeTCa Ha HeCKOMBLKO MOPARKOB: HePBOro (FKMUBOT-
HEIE, HEZOCPRACTBEHHO TMNTAIOIIUECA DACTEHHAME, — TDABO-
sAHbIe), BTOPOT0 A NMOCAEAYICWIETO NOPARKOR (IIOTOSAHEIC
JKABOTHBIE, THTAIOIIEECT TPABOAXHBIMY XUBOTHREIMH 1 ADY-
FEMH ILIOTOAAHBIMA). [loaTOMYy CYIIECTBOBEHHE SKHBOTHBEIX
BO3MOSKHO JUINL B TeCHOH CBASH ¢ PACTEHHAMM, KOTOPHIE,
HATIOMHHAEM, COCTABJAWT E Ji00oM GuomeHoze 650K npody-
yermoe (ABTOTPOMHEIX OPraHH3MOB, CERASRIBAIOUINY Heopra-
HIUecKHe BeIIECTEA B CAIOJKHEIE OPraHAYECKNe cOeIAHEHNA),

CBocoGpASHBIM HCKIIOUEHHEM MOKHO CUHTATH HEKOTO-
PHX MTYTHKOHOCHEER, ODIamalouIuy xJjaoponnacraMu. Omn
MOTYT HA CBETY OCYINECTBIIATE PEAKIHH (POTOCHETE3A, & B TEM-
HOTe HOOIVICIIATH I'OTOBLIE OPraHHuYeCKHNe BeINecTRa. epeno-
RAHMEe SBTOTPODHOrO K reTepoTpodBOre NHTARAA HASEIBACTCA
CMEWAHHBLY, WA Mukcomporum (zam. mixtus — cMeman-
Herdt), nuraareM. IIpu T0M CNeLYeT OTMETHTE, UTO CHCTEMA-
THYECKOE TIONIOMKeHHE TAKHK MAKPOOPTAHHSMOB OCTASTCH CTIOD-
HEIM, B MHOTHEe GOTAHAKY OTHOCAT HX K PACTeHHAM,
~  Buaosoe paspoolpasie JKUBOTHEIX OYEHE BEJIAKO, OHHA
$HAYATENHHO NMPEBOCXOAAT IO STOMY TOKA3ATEN0 ADYTHe
napcTBa. K HacToAlleMY BpeMeHH HzBecTHO BoNee ABYX
MHINHOHOB BHAOB, H KAXKAHIH roJ yUeHKe OTKPHBAIOT HO-
#nte. B ocHOBHOM 2T0 GeCIIO3BOHOYHEIE, OFHAKO BIIOJHE

. BOBMOKHO O0HApY)KeHHe HOPBHIX SKHMBOTHHIX fonee Kpym-
- HBIX pasMepoB, TOTOMY MTO A0 CHX ITOD YeJOBEK PACKPHLI

ganexo He Bce Talinm okeanckmx riybmu. Hasepraka
TaM OGMTAIOT MHOMKECTBO ellle HeHM3BeCTHHIX (opM, H Hac
CO BpeMeHeM OMHMAAIOT IPOMKNE OTKPLITAL.

ITapeTBo KHBOTHRIX pASAEAAIOT HA ABA OOALADPCTBA:
OAHOKJMEeTOYHKEe H MHOTPOKJAETOYHE €, KAOKA0S
H3 KOTOPHIX BRIIOYAET B celda M0 HeCKOJABLKO THIIOR.



TIOJIAPCTBO OJTHOKJIETOYHBIE
(MONOCYTOZOA),
WJIM IPOCTEMIINE (PROTOZOA)

T'napHOil XapaKTepHOi 0COBEHHOCTHIO mpefcTazuTenei
3TOr0 TOALAPCTRA CAefYeT CHATATH ONHOKJIETOHOE CTPO"
enpe opraEnsMa. B OTAENbHBIX CAYIAAX HEKOTOPHIE dop-
MB! TpocTefiIMX MOPYT HAIOMHHATH MHOTOKJIETOIHLIE
o6pasoBanua. B uacrsocTH, KHRAOCHOPHANH o0pasyoT
MHOTOAZepHbBIe naasmoduu (zpex. plasma — BELIEILICHHOE).
KpoMe toro, pAR OpOCTEHITHX obpasyior komosnn. OgHa-
KO OHM He SBAAIOTCA MHOTORJIETOYHHIMH, IOCKOJBKY AApa
nnasmMonEs He ofocoGaeHbI, & KJAETKH KOJOEHAIBLHBIX
¢dopM, HeCcMOTpA Ha TO, ITC OHM MOTYT 6BITH COETMHEHEI
MesKay coBoll UTONIASMATUYECKMMA MOCTHKAMH, BCETA
pACIIONaraloTcd B OANH cs0fi 1 ocralorca HeguipdepeHin-
POBSHHEIMH.

KneTra NpoCTENIero COAepHMUT BCE KOMIIOHeHTEl H
OpraHeasl, CRORCTBEHHBIE 2YKAPUOTHIECKON KIeTKe (6o-
siee MoApobHO 00 sToM coobiaerca B padaene, IOCBAIEH-
HOM CTPOCHHIO JKMBOTHOH KJIETKM). Hapszy ¢ 2TUM ¥ HHX
MOMKHO OOHADYHHTEL cAMble PasHOOGPASHEIE crenHpuec-
K#e CTPYKTYDH, cBolicTBeHHEIE TOJBKO MM. K raxuyM 06-
DABOBAHMAM MOXKHO OTHECTH COKPATHTEILHBIE BAKYOJH,
CBETOUYECTBUTENbHOE NATHO (PNA3OK, MU C¢THIMA), TPH-
KOIMCTH, MEOHEME!, KJAeTOUHbIX POT, KJACTOUHAA IIIOTKA,
nopomuna ¥ Ap. llmromaasMa mpocTeAmux OOLIYHO
pasfensercs HA ABA CHOA GoJee IIOTHHIA HApY:KHBIA -

axmonaasnmy (zpey. ektos — BHE, CHAPYXKH, plasma — Bbi-
nemseHHoe, obpasoBaEHe) X BHYTDERHUII, cofepRanai
GONLIIAHCTEO OPraHOHZOB E AADPO,~ aundonaaamy (2pex.
endon — BEYTDH, plasma — BbUIeLICHHOE, 06pasoBaBME).

Meskoy KTOIUIA3MOK 1 SHAOMLIA3MOR ¥ CBODOAHOMH-
BYIUX NPecCHOBOAHEIX $opM MMeeTCd OXHa IR JEBe COKpa-
mumeavibie saxyoau. Yx riasHoOH dyakuHelt ABIAETCA
peryasnusd BoAHO-CONeBOTo Gananca B xaerxe. Copepaxa-
Hue cojXeil 8 KJIeTKe SHAUNTENHHO BHINIE, YeM B OKPYKal-
meii ee mMpecHo Boge. Ilo zaxoHY OCMOCA DACTROPHTENE

acerga MACCHMBHO IepeMernaeTca n3 o6acTH HuaKo# KoH-
feHTPALUM DACTBOPEHHOrO BeltecTea B ofiacTh ero Gonee
BBICOKOH KOHOEHTpanuu. B JaHHOM ciydae pacTBOpPATENEM
ABAAeTCA BOLA, KOTOPAA NOJIKHA MOCTOAHHO MPOHHKATE B .
RJETKY TpocTeiiimero, uroGs pasbaBHTL OTHOCHTENRHO BHI-
coKoe cofiepsRanne coned B unronaasme. QNHAKO Ype3Mep-
goe 0OBOZHEHHE KJIeTKN HEMMHYEMO TIOBJedeT 3a coboil ee
rabeak. YTOOR 9TOTO He CAYUMIOCE, COKPATHTENLELIE Ba-
KYOJH BpeMA OT BPeMeHH NYJBCUPYIOT, BHISpachiBas us
KISTKH MOCTYNHBINYI) B Hee H3NWINHION BOAY (CUCMOLa
COKPATHTENbHOR Bakyoau). IIpomommuTeNRHOCT: NAY3bLI
MeXAY KABYMS COXPANMEHAAMH ADONOPINOHAILHA KOHIEH-
TPANMH CONeH B OKPY)KalIIeid KNETRY MKHAKOCTH — yYeM
OHA HY'Ke, TeM dallle COKPAINAIOTCA BAKYONIH, 1 HaoSopor.
Co0TBeTCTECHHO MOPCKHE H HAPasUTHUeCKHe npocrelimne
He HYMARIOTCA B COKPATHTONLHLIX BAKYOAAX, TOCKONBKY
cojepiKande cojielf BOKPYr HHX Takoe /e, KAK B B LIUTO-
nnasme. Ilosromy Taxue opramennnl MMeIGT TOJNBKO Mpe-
CHOBORHHIE HmpocTeifimne.

Tlopapnammee GoALMIAHECTEO BROcTeRmmx o6aagasor
¢noco0BOCTRIO AKTABHO ABATaThcA. PopMH, He ofaanalo-
He KecTKoH 060m09Koil KIAETKM, UAU neriuxyaol, mc-
MOALIYIOT ANA DTOl UeJH BPEeMEHHLIE BERIDOCTHI TeJjf —
AOXCHBIE HONCKY, LA neeéfonoduu (2pey. pseudos — moXKE,
podos — Hora) (manpumep, ameGer). Ecam e ofomoura
HMeeTcs ¥ (hopMa TeJIa HOCTOAHHA, TO 00PA3OBLIBATE HCEBO-
NORNHN KXeTKA HE MOMET, H NpocTeiiinee nmepeMemaercs
B DPOCTPAHCTEE NOCPEACTBOM JKT'YTHKOB MK PecEHYEK (Ha-
ApuMep, KIYTHKOHOCOH B HH(pYy3opun). Hanuuyme oprano-
HAOB NBHKCHHA o0ecHeyHBAET KJETKe He TOIBKO HOXBUMK-
HOCTB, HO M MO3BOJAAET e 3axBaTHBaTh numy. Ilcesaono-
auy o6BONAKMBAIOT CO BCEX CTOPOH NUMINEBHIE YACTHIH, M
OAH B COCTaBe RUWESAPUMEAbHOl BAKYOAYU NONANAIOT B
nuTOnIasMy. PecHuuKM (YACTO CIeNUAAH3HPOBAHHLIC) HA-
OPABJAAIOT MUY B KAETOURNIR poT (yumocmonm — zpexu. ky-
tos — cocya, knerka, stoma, atomatos — por), a BEETO0OpA3-
HOe ABHJKEHHE JKTYTHKA CO3JAET ¥ €ro OCHOBAHHA paspe-
AeHHOe OPOCTPAHCTRO H B 00pasOBABINMICA MMEU-BOAOBOPOT



(3auacTyio 09eHb NpOYHO}, HO 9TH sKopHenmoxobHbIe» CTPYK- .
TypbI OTHIOAL He ABIAIOTCH KOPHAMH, & CAYAT JIKIIL ANA
yAepRARUS BOAOPOCHHA Ha cyBerpaTe M IPOTHBOAEHCTBYIOT
TeueHHIO BOALL WM BOJHAM. B crytae ecly HacTh TAJIOMA
BCe-TAKH OTPRIBAETCA (K IpHMEPY, BO BpeMA LITOPMA), PH0- :
HABl, KAK [PaBIIO, MOBTOPHO He ofpasyiorca, a OTopBaBulad- i
e uacTh Bogopocsu Gymer IUaBaTH HA MOBEPXHOCTH EIH B o
TOMe BOAL!, He OuYeHb NPH 3TOM cTpazad. Yacro miaBao-
mnize QPAMEHTEI PacTeHHH obpasyioT BechMa 3HAYHTENLHES
MACCHBAR, MUIPHPYIONIAE IO BOJe TeyeHUH. i

MopdonorHuecroe pasroo0pasue BOZIOpOCJIell OPPOMEO: |
oT gpe3BRIdailHo MPOCTHIX OMHOKJICTOYHBIX [0 CHOMKHOPAC-
GTeHEHHbIX, HEPEAKO BEAYAJIHHO OUEHD IOXOKHX HA BEICIEME
pacTeHus CO CTPYKTYypanu, BHE[IHe HamoMWHAOUIHMHE cTE0-

Ay, JIHCTRA | Jake IIOABL. HeoZMHAKOBB! B PasMepkl — OT
IHTAHTCKOTG MAKDOIHCTHCA, KOCTHTAIOMETO B anpEy 60 M
(pHc. 1), xo MUKPOCKOIMYECKOH XIIOPEUIBL (puc. 2). Beigens-
FOT HEeCKOABKO0 OCHOBHBIX IPYILI pogopoceit, pasImialomux-
¢H CTeleHbIO CAOKHOCTH MopdosoruuecKoil Opragn3AIAN.

1. AmeGonaaan cTPYKTYpa (2pev. amoibe — H3MEeHEHNE)
MPHECYLI2 HEKOTOPHIM NPeACTABRTEAM 30JOTHCTHIX (puc. 3),
IKENTO-3QJICHBIX W THPOPHTOBBIX pogopocyeit, Takue OfHO-
KJXeTOUHSe OPTaHMIMEl HE MMEIOT JKECTKOH 000IO0YKA H IT0-
3TOMY He CIOCOSHBI COXPAHATH NOCTOSHEYIO dopmy rena. Bx
KJI@TKH CrocoGHLI 06pasoBBIBATE OTPOCTKH — TICeBHOIONHA,
aacTO 3HAYETENbHON AMRERL OrienbAbBe OPTAHH3MBI MOTYT
HAXORATHCH H3OJAPOBAHHO OF APYTAX, HO MEOIIA OTPOCTEH
cnnnamcammoﬁmenmmcacpasynecxomo KIETOK.

2. MouagHad CTPYKTYpa (2pet. monas, monados — efn-
HEDA, HOAEAHMOe) XapaxTepHa i OHOKJIETOYHHX BOJO-
pocneit, EMEOIEX HECTKYIO OBOMOYKY ¥JIH YILIOTHEHHEIH
MOBEPXHOCTHHIA CHOM MUTODNAZMEI ¥ TMOCTOARHYI0 GopMy
Tena. JInA TmepeMelmeEHA Teja B IpoCTPAaHCTBE TAKHE BO-
AOPOCHH MCHONL3YIOT PA3IHIHOE KOAWMECTBO HPYTHKOB.
HexroTopble BAAL BTOPHIHO YTPATHEAIOT WTYTHRHA, HO IPHA
aTOM OBOJIOUKA CTAHOBHTCH MeHee sKecTKOM M T03BONAET
EJIeTKe U3MeHSTH CBoX GopMYy, cnocolcTBYA DepejBrixe-

Puc. 1. Bypuie eodopocru:
1 —2uaxpouuc:nuc apywesudnwil (Macrocystis pyrifera);
— Hepeouucmuc fliomie (Nereocystis luetkeana)
{no «Xusub pacmenuils, m. 3)

Pwc. 2. Xanopenna {Cnlorella sp.):
1 ~ e3pocnan knemxa; 2 — olpasosaHue democnop;

3 — 86ix00 a8mMOCHOp 13 MamepUHEKOd
{ro A. M. Mameuenxo, ¢ usmmunm;mw

Puc. 3. Ameboudnan cmpykm
P& ¥ 3onoinucmbix e00opocned:
U0 B BoZe. Hekorophle NPeJCTARATENN HMEIOT BHYTDH- 1 — 0durounsie knemxu Chiysamoeba; 2 — padosoe obvedursHue memix

Chrysidiastrum; 3 - ofvedunerue knemox Rhizochrysis

KJITOUHYIO CTPYKTYDY, COCOOHYI0 pearupoBaTs Ha ¢BeT, — (70 M. M. FonnepBaxy)



ero MeTaGo/INEM 3aTOPMAKUBALTCA MK CHIBBO 3aMENJd-
eTest, TTO IO3ROAAET DKOHOMHO PACXOKOBATS NHTATELHEIE
pemecTBa. KOrja ycAoBUS cpelBl CTAHOBATCA 6raronpH-
ATHBIMM, B3 OMCTH! BHIXOAMT HOPMANBHELH IOBBHIKHBIH
MHKPOOPTAHM3M, KOTOPLIf HASLIBaeTCHd mpogro3oUmom
(zpex. trophe — naTaHue, ZOON - JKHUBOTHOS, eidos — BUA),
wnm eezemamuswnoii popmoii, Taxnm o6pasoM, MONHCHO
abidestumn 08e OCHOGHBIE HUSHEHHbIE POPMbL npocmeliuiiLx
(mounee, OORLWUHCIMEE U3 HUX ) — axmusHbLit mpogo3o-
um ¢ opzanoudamu OBUNEHUR U HenodsuMHAR Yucma.
Bce 5T0 HOSBOJAET NPOCTEHIINM 6aroOTyTHO BRIFKH-
BATDL, IpEYEM HEPEJKO B YpesBRIYAIIHO arPeCCHBHLIX YCIIO-
pnsx. Ecau ¢paBHEBATE X ¢ OTACNBHEIMA KNETKAMU MHO-
rOKJIETOYHOr0 OPraHK3Ma, TO B NIaHe BHIIOJHERUA
HOHKpeTHOH GYHKINH npocreiimee Gyger ycTynaTh Clenu-
ANKSHPOBAHHON KJeTKe MAKPOOPraHn3MA — MHOHEMEI He
MoryT Tak xe 9(h{erTHBHO EBUTraThCHd, KaK MulIeYHBIe
KJISTKH, CHHTe3 BemecTs OYAET OCYIIECTBAATHCH MefieH-
Hee, UeM Y JKeJIe3HCTHIX KJETOK M T.[. OpHAKO HH OfHA
KJIOTKA MHOTOKJIETOYHOrO OPPAHN3MA He cIIoco0HA BEIKUTE,
6yAydK OTReNeHHOH OT APYTHX — adeKTABHO BHINOAHAA
¢BOIO DPAABHYIO PYHKIMIO, OHA IIOJHOCTHIO 3GBACAT OT ApY-
rUx KIeToK. Torfa xaxk KJIeTKa MpocTeidlero NPpeACTaBIA-
er coboil CAMOCTOATENIRHBIA OPraHn3M, CcOocODHBIM BERIMKM-
BATH B YCROBHAX SAHNMAEMOi sKomormueckoil HutnA, GyAb
TO PPASHASL JIysKa WA OKeat. B oToM niane AX MOKHO cpas-
HUTSH C COMHAJBLHLIM YKIANOM HATYPAJIbHOTO xo3daiicTea,
KOrJia HOXOBEK CaM HIIOTABIHBAET AJA cefsa OyCTh OPHME-
THBHEIE, HO BOOJHe (QYHKIHOHANLHEE NPeAMeTHl M CaM
noGuipaer cebe egy. B To e BpeMa Gonee DMBHIN3IOBAHHELC
JKUTEIN FOPOAs, AeMOHCTPHDYA HPOheCCHOHANBHOE COBED-
IDeHCTEO, B VAOBICTEODEHAN CBOHX norpebHocTel HeAHKOM
3aBWCAT OT PE3yJIbTATA TPYAA JIOfAeH APYIHX npodecenii.
[pocreitinie oGUTAIOT UPAKTHIECKH Besje, TAe €cTh
poga (HAOMUHAEM, ITO BHE BOAHON cpeasl ANATEALHOE BDe-
M§ He MOMeT CYIIeCTBOBATEH HH OAHA KleTKAa Boobie), —
B HpPECHHIX M COJNIEHHIX BOJCEMAX, BO BaamHOK nouse U
AEpYyTHX cyfeTparax, B TePMANBHAX HCTOYHMEAX H Jae

Ha CHEry. 3HauATeJbHAS HacTh Npocrefmux (oxoao 3500
BUIOB) ABJISETCA NAPABHTAMH PACTEEHI N *KHBOTHLIX, OIHA-
caMEBI JaXKe CAYYAK CBEPXEAPASHTHIMA, KOFAA B TeJe OTHO-
KJIeTOYHOTO [TIaPA3HTa HAXOAATCA APYTOi (ero cobCTReHHELH)
napasuT. He cran HCKI0YeHdeM M YeJI0BEK - B €ro Opra-
HH3Me MOryT 6AaroIojly4HO PasBHBAThCH 25 BHMIOB OZHO-
KAeTOUYHEIX MHKDOOPTaHH3MOB, MHOIEE B3 KOTODBIX ABJIA-
oTcA BO30YEHUTONAMH TAMeNRX 3aboNeBanHmll (MAngpUi,
«coBHad GoJe3HE», AU3EHTEPHAA, DAL BeHepHYeCKMX 3a060-
nesagHil U Op.), a Zpyrue SBIAQTCHE GesBPEARBIMM CAIIPO-
duTaMy, MO3TOMY OHU SABJIAIOTCA Be3fleCcyITAMi.

B OTHOIIEHHH CHCTEMATHKU NPOCTEHINKUX CYINeCTBY-
10T ompefiejieHELe npoTHBopeuna. Hepeaxo Becex nx oTHO-
CAT K OJHOMY THNY, BRIAENAA B €ro Hpefesax KJIACCHL,
_Ognalco MacmTad cnenuUuEecKHX YePT BHIXOXNT 3a Ipe-
LeJBl KAGCCOBOTO pa3sfeleHHUA H Tpedyer obbefHHEHHA B
fosree KpyIHBE TakcoHbl, IlosToMy 3aeCk MEI OYAEM HCXO-
JETE ¥3 TOTO, YTO OAHOKJETOYHAIE MUROTHHE MHKPOODra-
HASME COCTABJIAIOT MOAUARPCTEC MHOTOKJETOYHEIE H B €TI0
npepenax pacCMOTPHEM THOH: l)caproMacTHrodO-
D B1; 2) coopoBuKA; 3) KHUAOCTIOPUAUE; 4) Mu -
KPOCUOPHIHH M 5) pecHHUYHWE, HIX ABRDY30-
pau. Ofmasa THCHeHHOCTE NPOCTEHIIHX 0 PASHEIM CUeH-
KoM (B OCHOBHOM H3-32 CHCTEMATHYECKHX DaSHOIrJACHif)
ronmebnercsa or 10000 zo 50000 u gaxxe Gomee. Camo obu-
XOAHOE HAIBAHHE 9THX SKHBOTHBIX — MHKPOOPraHH3MEI —
VKA3BIBACT HA X MAKPOCKONMMYeCKHe pasmepnl. JeficTBr-
TeJbHO, HOAABJAI0INee GOMBMIARCTBO AX HAXORHUTCS B IIpe-
Aenax 3 — 150 MxM, OZHAKO HEKOTOPLIC PAKOBHHHEIE CAP-
anonme AocTuraloT 2 — 3 ¢M B AMAMETpe, 4 PasMepH He-
KOTODHIX MHOI'OAAZEDHBIX ILAASMONHER HAME MOTYT OBITH
eme Gosee 3HAUNTENLHLIMHE.

THII CAPROMACTHIODOPBI
(SARCOMASTIGOPHORA)

OTOT THI COCTABRAIOT MpOCTeine, KOTOpLIe mepeMe-
HAITCA ¢ HOMOIILIO NCeRBAONOANE (CAPKOAOBLEIE) HIH IV~
THKOB (K IyTHKoHOCHE). IT0CKOALKY UMEIOTCA CBOErO POja



nepexopHnie (QOPMEI, cnocobHBle OOpA3CELIBATE JIOMKHELS
NCeBROTOANH, K IIPU 3TOM OHH AMEIOT XIYTHKH, ITH TDYH-
aHl OOLEANHAIOT B OSHH THI C ABYMA KjaccaMMi Capx 0-
AOBHIE M KTYTHKOHOCIH.

Knacc Capropossie (Sarcodina)

TnsEHOH OCOBEHHOCTBIO CAPKOROBHIX (2pev. sarcodes —
COCTOAMMIE U3 Mstea) ABJIAETCA ARMIKeHMe NOCPEICTBOM TICEB-
ponrroguii. BONLIIMECTBO npeiCTABKTEJIeH 2TOr0 KAacca — MOp-
cxue obuTarend (oxoxo 80% ), oCTANBHbIE KABYT B IPECHAIX
BOZOEMAX, BO BIAKEOH TOUBe HJIX BEAyT NIApasHTHYECKHIA
o6pas >KU3HK. BHIAEAAOT TPH HOAKJIACCE: KODHEHOXKH
(Rhizopoda), ayueBHKE (Radiolaria) m conmeunwkn (Helio-
zoa). Bce OHM WMEIOT OTHOCHTEJIBHO ITPOCTOE (name cpenm
npocrefimux) crpoerue. Ilogasnaiomee HX GOABITUHCTBO
pefeT ONMHOYHLIN 00pa3s XKK3HNA, OAHAKO HIBECTHEI H KOJO-
HHAMLHEE (DOPMEI, HampHMep, HEKOTOPHIE JAyHCBAKH obpa-
BYIOT KOJIOHHHA 4aime BCero oKpyraoil dopmer (puc. 1).

Kopaenomxkn (Rhizopoda) ABAAIOTCA CAMBIMH IPHMH-
THBHBIME npocreiimumu. IlATonnasMa KOPEEHOKEK He and-
(hepeHnIUpPOBAHA, YAILE BCEro OHM MMeIOT OXHO SAPO, HO eCTh
7 MHOrosaepEsie opMbl. ComepXuT Bee NPHCYIRHE M-
BOTHOM IYKADHOTHIECKOH KIEeTKe OPraHoHALI. Pazmephl

KJeTok xoaebmorca or 10

1 MM go 3 Mmm. Haubonee m3-

BECTHHM TNpeACTABHTENEM
DOAKIACCA ABIAETCA OOHIKHO-
perpaa ameBa npore#t (Amoe-

4 ba proieus), koropas obuTaeT
B M000M IIpecHOM BOAOeME H

5 gocTMraet BHYINATENBHBIX

Puc. 1. KonowuansHas
paduonapus {Collozoum):
1 = GHEXSMTCYNAPHOS BBUIECITED;
2 = XUPOCRBI® KBNNU 8 USHINPANBHEIX KAACYRaX,
3 = 4 — 3o00xn0pennbt (CUMSUOMUMECKUS
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" KYOJB CIMBAETCH ¢ HEepBHY-

pasMepoB (oxono 0,5 mm).
TlepeMemIgeTca ¢ MOMOUILIO
nceBAOMORNAit, KOTOpBIE Bpe-
MerHO 00pasyioTea B pesyib-
TaTe MepPEeTEKAHKS HETOIIAS-
MBI U3 OZHOTO YUYaCTKA KJeT-
kH B Apyroif. CxopocTs nepe-
FBHKEHA TAXHM ITyTeM HeBe-
auka (oxomo 200 mMxM/MuH).
Ecnn aMefa TpPH 9TOM HATHI-
KaeTcd Ha MUINeBhIe YACTH-
Bl (Meaxue npocreiimmue,
faKTepHH, OZHOKJIETOYHBIE
BOAOPOCHH, MejXKHe Oopra-
HAYECKHMe (PparMeHTH opra-
HAKH), 0Ha ofrexaeT X H
darouurapyer (puc, 2). 06-
PA3OBABINAACA IUIICEAA BA-

HBEIMH JAH30COMAMH, B IIOXY-
YeHHBIE IK30M¢eHHRE ODraHH -
YeCKHEe JACTHIE PACINEILIA-
orea, Pacliennenarie see-
CTEA NOCTYHOAIOT B MUTO30JD,
8 HelepeBAPEeHHEIe OCTATKH
.BBIODACBIBAIOTCA HAPYIKY IOCPEACTBOM 3K30METO3a. B or-
JuqnEe OT BHICOKOOPTAaEM30BAHNEKIX OpocTefinX, v ametnt
HET NOCTOAHHAOTO MECTA Ais YEANEHHS 0TX0AO0B (IIODPOIIH-
b}, H 9K30MHMTO3 OCYIHECTBIAZETCA Yepes N06oH ydacTok
nmnasMaTHuecKo# mMemOpansi. Kak W Bce NMpecHOBORHEIE
‘unnpooprannam, amefa MMeeT COKDATHTENBHYIO BAKY-
0JIb (IPHMUTHBHOTO CTPOEHRA), NOCPEACTEOM KOTOPOIt yAa-
AfeTCS M3NNINERA BORa. PasMHO:KaeTcs aMela Tonsko Gec-
OOALIM ImyTeM {pHc. 3).

Cpeau capKOAOBHX NAPASHTOB uedOBeKa Haubogee
H3BeCTHA Juszenmepuitnas ameba (Entamoeba hystolitica),
Bo3byznTent amebHoll fuseHTepuu (aMebuasa). DOTH MHK-
POOPraxu3Mbl NOTAKAIOT B OPraHA3SM YeJIOBCKA B BHE IHCT,

1"



Puc. 3. NNocnedoeamensHbie
a3L paSMHONGHUA amebbl

Puc. 4. 5l3asi @ CMeHke
moncmoil Kutuxu
npu amebuase

12

denexues

KOTODBIe OH 3arjIaTEIBAET IPH
HecoBione A TPABKII THI'H-
eHb! (HeMbIThIC DYKH, OBOIOA,
dpPYKTH, CHIPAd BOAA). Ilep-
BOHAYANLHO AK3EHTEPHITHAA
ameba JKMBET B IPOCBETE TOJ-
cTofi KHIIKH 1 NHTaeTCA o0u-
TaoniuM# TaM GaKTepHAMY.
Taryio dopMy amednl HashbI-
BRIOT MeAaKolt aezemamus-
Holl, WIHN (PopMoil MURYMA
(forma minuta), ee momepet-
Hpie pasMephl COCTABJIAIOT
12 - 30 MrM.

Eca SaIMUTHEIE CRJBL OPTa-
HH3Ma ocnabaamooTed, To dopMa
MUHYTa IPEBPAIaeTcs B NATOreH-
HYIO, WIH MmKaHesy10 Gopmy Mazna

(forma magna). Ee pasMepHl 3HA-
! ymrensuo KpymEedt (zo 50 mxm),

TIOSTOMY €@ TaK:Ke HasbIBAIoT KpYi-
noli sezemamuenoil popmol. Pop-
MA MATHA 8HpaGaTHBAET TPOTEONH-
TRuecKpAe QepMeHTEI, PaspyIIAaro-
[mue KAMedHB Surelni U CTeR-
KH KPOBEHOCHHBIX COCY/AOB, BHIBHIBAA
obpasoBasue 138 (puc. 4) ¥ KPoBo-
Teuende (KpOBABHIi MOHOC, OXEH
13 CUMITTOMOB 2TO0T0 3800/IeBAHKS).
Coamy ame0n! TIPH 3TOM NHTANTCH
ge KuUmeuHo# MuKpodnopolf, a
spATpoIATAMY. Des neveHnA MOKeT
HACTYIHMTh CMEPTh, HO €CJIH 60h-
goli euHTeA, TO PASBHTHE NATO-
TeHHOr0 MUKPOOPraBu3Ma HJeT B
NPOTHBOIOJOKEOM HATIPABJICHIH —
TkaHesad $opMa NPEBPAINAETCA
B MeJKYK BereTaTHBHYIO, 4 T8,

Prc. 5. CxeMa MUHOHHOEO YUK BU3OHMEPUTHOT aMelit
{Entamoeba histolytica):
1 — 2 — yuema, NONSOWoR @ nuesapumenbisl kanam; 3 — memayucmuvecKue
amobsi, 06pasyIOUUecs ApU IKCLUCIUDOBAHUL (M. 8. axxode u3 yucmsr);
' 4 — monxan eezemamuanan thopma (forma minufa), ANFICWERCT OCHOSHEIM
JEOHOM € MUIHOHHOM Luxne amedsy, § — 10 — yuemy, awdenaouuecs
¢ POKGNUAMU S0 SHEBLUHINID Cpedy, KOMOPLI® SHOGL MOZYIN NONACTIL 8 ODSaHUSM
xozauna; 11 - eosemamuenan hopMa, BCMPOSIOWARCH
& KPOORHUCTHO-CAUSUCTIBIX BbideneHunx SoNsH020 (80 sHawHel cpeda aubivem);
12 — kpynuan sesemamusHan thopma (forma magna), NPOHUKSIOLLER 8 mKaHU
causuemoll oborovry Kok, 13 — 14 — kpynHas segemamuanan dhopwa,
abiAAdaIoWSR 8 POCEOIM KULUOK (IpU BAIeCBHLIY BG BHELIMINH cpedy aubrem)
{ro A. A. Cmocapesy u coagm.)

B CBOI0 OYepezb, MRNucTApyYeTcA (pHc. §). OrpoMHOe Ko-
AudectBo mueT (o 300 MaH, B CYTKH) BHBOAUTEA ¢ deKka-
JHAMH H OK&3RIBAETCH B OKDpY:Kalomeidl cpeae, sapaixas
ee, IIBCTH MOrVT BHIflensaTh H HezafoJeRImpe HOCHTENH
MRKpoopraEusMa. IIpm AHATHOCTHKE CJAEAVET DPAdIHYATE
IuCcTH guseRTepHHUHO B xumeynoii (Entamoeba coli) ame6.
JT0 JerKo cHeNATh, MEPecUYNTaR AAPA: ¥ Ae3UNTepHIARON
amMefsl MX weTHIpe, & Y KHireyHolt — socems (pme. 6). Ku-
mevHaA aMela He IPUUMHACT BpEA YEI0BEKY, TAK JKe KaK
H poroeana aMela (Entamoeba gingivalis).

Kpome amel, KOpEEHOKKAME TAKKe SBIAIOTCH OTPAAB
paxosuanelx aMel (Testacea) u dopaMuundep (Foramini-
fera). Paxosunnbvie amedvi, KaKx 310 CleAyer A3 HA3BAHWA,
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Puc. 8. Lucms amel:

A — xuweuroil {Entamoeba coll); & - duseHmeputinod
(Entamoeba histofitica); 1 — cGoriotra amebur;
2 — adpa (no Koghoudy}
06pa3yIoT SAIATHLIE PAXOBHHL! (pre. 7).
OCHOBY MX COCTABIAIOT OpraHuyecKue
BeilecTsa, HO K HEM TAKMKe MOFYT Iph-
AMNATh DeCYHHKH M Hpyrze UywKe-
pOZHEIE QACTHIL, YTO, HECOMHEHHO,
YIPOUHAST KORCTPYKUUIO PAKOBHAHE.
B paxosuHe 06A3aTeNbH0 MPHCYTCTBY-
eT oTBepCTHE — YCThe, 4Yepe3 KoTopoe
BEICOBBIBAIOTCA TCEBRONOAMM. ITH
MHKPOOPIaHH3MBI JXKHBYT B HMPECHHX
BOZOEMAX,

Paxopuna @popa-
munudep ropasno bonee
CJHOMKHA H JaCTO COCTO-
HT M3 HECKOJABKHX Ka-
mep. [lceBAOTONAMN BEI-
XOJAT He TONLKO Uepes
y€The, HO ¥ YePe3 MHO-
rouncJIeHHNEe OTBEP-
¢THA, KOTOPRIMH OIPOHHK-
3aHa CTeHKA DAKOBHHEI
¥ HM3-3a KOTODLIX 9TH
TpocTeANIae MONYIHIN
cBoe HA3BaHRe (ram.
foramen — OTBEpCTHE H
fero — Hecy), OBH MoO-
I'yT CJAHMBATLCH, B pe-
ayAbpTATE PAKOBYHA CHA-
PYXH TNOKpHITA CJIOEM
Puc. 7. Pasnbio sudsr

A —%arﬁmuggﬂ sﬁxsmwgaﬂs;
B — Euglyphe alveolala — paxosumKa;
= Euglypha alveolata — wueas
KODHOHOXKR C neeadonoduamu;

1 — ncesdonoduy; 2 — Adpo
{no B. A. Qozamo)

S ——

Puc. 8. OdvoramepHas 1
fApuMumueHan iopamuriucheps
{Gromia oviformis):
1 — XumuHoUdHaR paxoeuHa;
2 - yUMONAZA3IMA BHYMPU PaKOBUHBI;
3 — yumonnama, oomexaian PaKosury
cHapyxu; 4 = a0pa; 5 — 39xeaveHHaR
My Quamomogas eodopocnb;
6 — aHaCIOMO3bL! MoxJy pusonoduamu;
7 — nepeaapusseMuie OLamoMoasia
eadopocnu SHYMPU paKoatHb
{no @. tliynste)

maronnasMel (puc. 8). ¥V do-
paMuHEE(dep Yre EMeeTCA OO-
AOBOH DpoTiece, B CBASY ¢ YeM
MUIHEHHEN OHKHA 38METHO
YCIOKHACTCA — B HEM BHIKE-
JFIOT TON0BOE H Oecrosioe no-

Konenme (XKa)Kjaoe H3 KOTO-

pex ofpasyer pakosmHY).

9 MEKDCOPTaHH3MEl 00HTA-

T B MOpAX H OYeHH MHOTO-

yucaeHHsle, Onazamue Ha

BHO OYCTHEIE HBBECTKOBBIE Pa-

KOBHHEI CO BpemMeHeM cdop-.
MHDOBAJM MOINHEE 3aJIe3KH M3BECTHAKS, KOTOPLE AKTHSB-
HO MCHONBL3YET YeOBeK B cBoei xo3alicrsenHoll AeATens-
HoctH. [TosToMy dopaMmENdEpPH NPHBOAAT K 3HAUMTEIb-
HEIM reoJIOPHYECKHM -Ipeo0Da30BAHNAM.

Kxace Kryruxonocnnr (Mastigophora),
; mm JKryrurosnie (Flagellata)

_ ¥ GoxbImHHCTBA NpeACTaBHTENEH 9TOrO Xaacca coxpa-
HAETCA UCCTOAHHAR dopMa Tena. [aa sroro y ogunx dopu
ofpasyercs sxecTkasa 060JI0YKA KIeTKH (Jarge Bcero oHa ¢O-
CTOWMT H3 XHTHHONOXOOHOTO BEMIECTBA MJIH M3 IE/LAIJI03H),
¥ APYTHX NOBEPXHBOCTHLIA CAOH SKTOLIAZME! YIINOTRACTCA,
ofpasya neanukyay. OHA JOCTATOYHO H5ASCTUYHA, HO He HA-
CTOJBKO, ITO0HN MOIVIH OGPAZOBBIBATLCH TCEBAOHOZWH. Ilo-
STOMY ANA NEePENBHKeHRA B 3aXBATA IIMINM ¥ SKTYTHKOBRIX
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Puc. 9. XeymuxoHocey
(Mastigamoeba asperal:
1 — weymui; 2 - 7dpo; 3 - sndonnasma;
4 = COKPAMUMEITEHER 8aKYOMb; 5 — HAMONBIMA;
6 — nceadonoduti {no ®. Lilynoue)

AMEIOTCH MIyTNKE (MOoApobHO 06
MX CTPOEHHH H QPYEKIHOHAPOBA-
HWIM PacCKasaHo B pasjene, NOCBA-
MEeHHOM DECHHUKAM H KIyTH-
ram), X KoJMdecTBO Y PasHBIX
npeacTasuTeneil Kiacca BAPBHPY-
eT OT OJHOI'C A0 HECKONBKAX ThHl-
cgu. BMecTe ¢ TeM BCTPeYaeTCH
HeOoaLImoe KOJRUecTBO BHJUOB,
coBMemaIomExX Mopdororaiec-
KHe NPHBHAKK CAPKONOBHIX B Iy~
THROBEIX. OHM 0GIAHaI0T KIYTH-
KAaMH, HO TIPH 9TOM CII0COBHLI TAK-
ske 0GpASOBLIBATD M IICEBAONONUN
(puc. 9). ¥ryrHKn ofecmeTuEaIoT
3EaTHTeILEO H0JIee BRICOKYI0 IIOA-
BHXHOCTH, WeM MCEeBROLOARH.
3 Eoau AX HECKONBLKO, TO OfMH H3
35 JKI'YTHKOB THHETCH BAONL TEJA 1,
CORAMHEAACH ¢ MUTOMIASMOM, ob-
pasyeT TOHKYIO YHOYAUDYIOUYI0
(zam. unda — BOJIHA) MeMOpaHy
(puc. 10). Ora MemGpana cOBep-
miaeT BONHOOOpasHEIE ABHKEHEA,
ofecrieuneas IRHIKOHNE MEKPOOD-
rasgusma. HeofxonumMylo AAS aK-
ruBsiofi paborsl mryraxa ATP

T t8):
Puc. 10, Cxema cmpoeHus MPUXOHOME! UWS angus
1—mpeﬂnuexaymuxu;2—ynaynupwomasuenﬁpana,3-6asanwuesa¥m
mymume;4-mpa§aammam;5—uunmw{memowuﬁpom.
G-sdpoﬂ-onopﬁaazpuﬁpwma.npoxomannoxpammym
Wupymmﬁmmnu;a—eawueum;s—;mmm
_aanuaxmymux-npomnmmxaymm yroue MBMGPBHH
0 {ro Kotpoudy u Ceusu)
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Puc. 11. Tpunanocoma (Trypanosoma
viltatae) us xpost wepenaxu (Emyda vittata):
1 — kunemonnacm, 2 - ad0po; 3 — yndyaupyiowan
membpana; 4 — xeymux (no Polepmecony}

CHHTEZHDPYIOT DACIOJIOMKEH-
HBI¢ PAZOM MHTOXOHIPHH.
Y npeacTraBuTencii oTpana
rupeTomaacTuaHuX {Kineto-
plastida) menoganexry ot Ga-
BAJBHOTO TENbIA PACIOJATA-
eTcd KPYINHAA MUTOXOHA-
pua, Goraraa OHK, nony-
YHBIIAA HA3BAHWUE KUHEMOo-
naacma (pmc. 11). Hryrn-
KOHOCIEI OOKIYHO COAEPIKAT ORHO AZPO, HO BCTPEYAIOTCA
H AByAAepHHE (Hanpomep, AaMO0IHM) M MHOroAxepHHIE
(MEOrze ONAJKHKL), ¥ KOTOPHX KOJKYECTRO SIAeD MOXMKET
npepHnars 100.

ITo TRy NMUTAHHUA KIYTHKOBHE MOryT GEITH reTepo-
Tpothamu uan MEKcoTpodamu. Iocneznue coxepEAT XI0-
PORJIACTHL H COBMEMmAT doTocnHTes ¢ noTpebieHueM ro-
TOBBIX OPTAHMYECKUX BemecTB. KHOraa BHONAAIOT eme
a8TOTPOGOB, RUBYIIAY MCKIANYUTSALHO 38 cYeT PoTOCHH-
Te3a, ORHAKO CACTEMATHYECKOE [IOJ0)KeHNe TAKUX MUKPO-
OPTAHH3MOS CPeAN XXHBOTHEIX MHOTHM KaXeTCd COMHH-
TeabHbIM. ['eTepoTpodHOE IMMTAHNE MOMKET OCYINECTBAATLCS
ABYMA criocofaMu: MOrACOIEHHEM KNAKOCTH HIH TBepABIX
“8cTHII. PacTBOpEHHERIE BemIeCTBA HOCTYIIAIOT B IUTOILIAS-
My Yepes BCIO IMOBEPXHOCTD TeNa MHKpoopranusma. Takoit
cHocol moayIHa HasBatMe canpoPummuozo (2ped. sapros —
ruunol, phyton — pacresue) nurannd.

Tloerynnesue TBEPALIX YACTHI[ OOLIYHO OCYIECTRIIA-
eTca Jepes PRKCHDOBAHHEIE YUACTKH TEJAA, TAe HAXOTHTCH
Kremounbiil pom (yumocmom) MR YUACTOK AURKOL i~
monaaamvt. OBLIYEO OHHM PACHONAFAIOTCH YV OCHOBAHMSA
¥TYTHKA, BAETOO0Pa3HOE ABHMAtEHNe KOTOPOro IIpHBIeKa-
€T B 5Ty 00IacTs B3BelmeHERe 4acTHUH. KieTounur# por
npexcrasader coboit yraybienue Ha TOBEPXHOCTH KJIOTKH.
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On Bejer B Y3KHUH KaHAT — KACMOLHYIO ZAOMKY {yumodgha-
punze — zpew. kytos — COCYR, KJI€TKA, pharynx, pharyngos —
3eB), 3AKAHIMBAIOIIMIACS B PHAOIIASME, [ OT HEro no Mepe
HOCTYIUICHHA IHUIH OTIIHYPOBBIBAIOTCH MHINEBHIE BAKYVOJIH,
Ecay murocToMa HET, TO Y OCHOBAHUA AKIYTHKA Ha onpeLe-
JCHHOM Y4YACTKE MOXET OTCYTCTBOBATH MELNUKYJIA. DroT
VYaCTOK HASBIBAETCS JUMKOM IATOMNA3MOMH, MOCKONBKY TAM
daronATHPYIOTCS TEEPABIS JACTHIEL. Iorpebienne MUKPO-
Opragu3MoM TBepXOii MWILM HOJYYRO HASBAHNE AHUMEL
n0z0 (ram. animal — KMBOTHOE) NATAHKA.

BbifeIeHHE H3JIHIMHEH BOJH (ocMoperyaamua), KaK
B v Beex APYTHEX MpocTefIInX, OCYIeCTBIALTCA TpH wo-
MOIIIA COXPATHTENLHBIX BaKyosedf, KoTophle HMEIOT Gonee
CHOMCHOE, YeM Y CAPKOAOBHIX, cTpoerne. HamoMHuM, HTO
COKPATHTENAbHEE BAKYONH MMEIOTCH TJIaBHBIM ofpasoM y
cBOBONHOKUBYIIEX NPECHOBOAHBIX upocTefimMx, a MOpc-
KAM HAM IAPasHTHIeCKAM GopMaM OHM He HY:KHBI M3-32
IpUMepHO OXUHAKOBOH KOHIEHTPAIMH cotefl BHYTPH KJIeT-
KM 1 B OKDy:Raloniell ee dKHAKOCTH.

PazMpomenHe SKTYTHKOBBIX ITPOHCXOZHUT MOJIOBBIM M
SecmontiM cmocobamm. Becnonoe pasmromerue COOPOBOIK-
HaeTcs AeNCHHEM SApa MHTO30M, IOCKE Mero pPAsneNdeTcd
Bed KJeTKa. JKCYyTHK IpH 9TOM MOXKeT OTACAATHCH (Torma
ofe mouepuse ocobn HOPMHPYIOT €ro 3aHOBO) ANH OTXOTMT
OfHO# M3 KJETOK, B 9TOM CJIyuae OTCTPAHBATL €ro IPHXO-
AIPCA TONBLKO OAHOM momopoii xieTKe. Becrosoe pasMHOKeE-
HFe TAKJKe BOIMOKHO B COCTOAHUE nucTsl. IIpu aToM uaime
BCEro NPOMCXOAT HECKONHKO MHTOTHICCKHX aenenEni 1o
Ty ApoGIeHnd, T.e. 663 IPOMEKYTOYHOTO POCTA JeNAInx-
ca KIeToK. B pesysbprare 06pasyiorcd MeJIKAe KIETKH.

ITonosoil npoyecc A3IBECTEH KL Y HeBONBINOTO 9HC-
/19 IKIYTUKOBHIX. B OCHOBHOM, 3TC doToCHHTEINPYIOMEE
KOJOHHANbHBIE (POPMBI, HO BCTPEYAIOTCA H OFHHOTHEIE. TIpx
STOM y OZMEOYHLIX MAUKPOOPraHASMOB ¥ MAJOUMCICHHBIX
KOJIOHWE MONOBOE PASMHOKeHWE OCYIMECTBIACTCA B Bile
H30TAMBH, T.e. CAABAIOTCA (KOMyIMPYIOT) OfNHAKOBEIE ra-
merst. Tag neao o6eToRT ¥ OFUHOTHOTO KIYTHKOHOCKA 10-
muroms! (Politoma uvelia) (pue. 12) u KOJIOHNAJNbAROHA BOCH-
mExaeTounol credanochepnl (Stephanosphaera). Y Gonee
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. Ruerox. BEcoi gemenue

Puc. 12
Meymuxornocey (Polytoma
uvella), monoeol npoyecc:

1 — sezeMamuaHbie ocobu;

2 = zaMemss;

3 - 8 « nocriedosamentHLg
cmaduu KOMYRayuy 2aMern;
9, 10 — auzoma
{ro B. A. Qozemo)

KPYIHBIX KOJOHWH nme-
€T MeCTO AHH3O0raMud
HJIH OCTAMHA, NpAYEM
V¥ BOJABBOKCA, 06aagaio-
mero HANGoIee BBICOKO-
OPraHM30BAHHON KOMOHEHEH, IAMb OTACNBHEIC KIETKY CIIO-
coOHBI peBpamaThes B raMersl {puc. 13), Toraa kak y Me-
Hee CHOXHEIX KoNoHHU (Hanpumep, v 16-kiaetounoi nak-
AOPWHE! HIH ¥ 32-KneTOoUROGI 3YAOPUHLL) BCEe KJIETKH CIO-
eofHbl CTATH NONOBRIME (pHc. 14, 15). B pesyabraTe Komy-
JAAMAY raMer ofpasyercs AMNIOUZHASA B3Urora. ¥ Beex
MIYTUKOBHIX, PAZMHOMKAIOIAXCA TONOBEIM IIYTEM, HMEeT
MRCTO 3uzomuneckasn pedyxytia YHCAA XPOMOCOM, T.e, IPH
KOTOpPO# ABa MEPBEIX AENEHMA 3AUTOTH NMPLACTABIAIOT CO-
Goit mefios. CnemoBaTensHO, EHNNOHZHEIE XaBop Xpomo-
COM ¥ 9THX MHKDOOPraHH3MOB HMEEeT TONbKO 3UroTa, a Bce
OCTAJNbHOE BpeMdA HAGOp XpOMOCOM ¥ MEKDOODTAHUIME OC-
TaeTcs FalLNOWIHEIM.

Kak MBI yxKe TOBODAAH, JKTYTHKOHOCHE MOPHOIOIA-
9ecKu GRIBAIOT OFWHOUHMMU {CBOGONHOMKHBYIUMYA W IIa-
PARSUTHYECKAMM) 4 KO- - 3
JAQHHANHHEMK. Kono- ' '
Han o6 BeqUHAIOT KIIeT-
KH OANHAKOBOTO CTPO-
eHHA, AMewoIue 06- 1
Hee TPONCXOMACHHE.,
¥YBenuuenne xonoHHE %
HDOMCXOZHT 3a cuet 27 A
MUTOTHYECKOrC gejie- Puc. 13. Boneeoxc — yyacmox
HEA O6pA3YIOMUX ee KOROHLI € NOSIOSHIMU KITOMKaMU;

T — MAPOZAMEMa; 2 ~ MUKDOEMOMLY;
3 — dovyoprue xonouuy (no Kowy)
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Puc. 14. Naxdopuna (Pandorina morum), Becnonoe pasMHoxenue
u nonoeoll npoyece:

E — BEChonce PaIMHONEHUE, KEXORA KNBMiad xom_aﬂuu

AeneHull daem Havano HOBOH HONOHUL,

" — [ — KONynAUUS 2aMen;

A ~ ANSEAOUBET KONOHUA;
mymem pada NAanURMOMUNSCKUX &

B - obpasoaanue 2aMom, FOKUIOAIOULX KOROHLIO,

E — monodas susoma; X = susoms; Mo
¥ — nnaesiowas 300CN0pa — peaynbmai Passumun suzombl; K — pazeuewanca

U3 YoM MONGDaH KOMOHUA (10 punecaedimy}

Puc. 15. Bydopuna (Eudorina clegans) (x400):

— MUKDOZAMEIMBI; 2 — MBRPOZAMEMS, KONYNUPYIOWSS € M
! (no Hogxneiiry)

© gEue). lleneHne KJeTOK KONOHHHM He COIpO-
3 — aLIXCD JLZOMB! U KITEMOYHOT 0DONOHRL;

Puc. 16. KononuaribHbil KaymuKoHocey
duHoBpuoH (Dinobryon sertularia);
omdeneHsie 0CobU MOMELUAIOMCS eHympt!
npo3padHbIX doMuKos, 8 kaxdoll ocobu dea
REHMOBLIGHBIX Xpomamohopa
{no 3eHHy)

y BCEX KJICTOK CHHXPOHHOE M IpO-
necc He CONPOBOMKAALTCA HX POCTOM
B OPOMEXYTKAX MeXIY AeNeHHAME
(kax DTO NPOHUCXOJUT HpH Apodie-
HHEHY 3UTOTH ¥ MHOTOKJETOUHEIR), TO
9TO Has3HIBACTCA NAAUHMOMUYECKUM
JenenueM, HIK naiuRmMomueil
(¢pev. palin — cmsHOBa, ONsATH, HA-
aan, tome — cexenne). Ilocrenennmii
POCT KOJIOHHM 3R CIET ACHHXPOHHOTO Je-

NeHAA ee KJIETOK HA3KBRETCH MOHOMO-
mueti (zpew. monos — oAUH, tome — cede-

BOJKAAETCA DOXHEIM HX pA3fieICHAEM U MeXIY
COCeZHMMH KAeTKAMM COXPAHAIOTCA IHTOMJAAZMATIIEC-
KMe MocTAKH. COOTEeTCTBOHHO STOMY KOJOHHK IOApPAS-
AelsdIoT BA naIUHmMOMUYecKue (NAHTOPHHA, BYEODPHHSE,
BONBBOKC H AP.) H MOKOMOMULecKue (YPOTNIeHONICKC, CHH-
KpunTa ¥ Ip.). Yanle Bcero KOJOHHE IPeACTABIACT CO-
6ot map, uTo oueHb YAOOHO AAA KOMMYHHEKALHY MEKIY
kaeTkaMu. OnHaKO, HADAAY ¢ 3THM, BCTPEYAKTCH H KO-
JIOHHH AHOTO CTPOeHEA, HANDHMEeD APeBOBHAHEYE RUKOG-
puor (puc. 16).

B zaBucuMocTH OF THIA IUTARKMA KTYTHKOHOCIE! 8-
J4TCHA HA PACTHTeRBHHE ¥ JXHBOTHHE,

Iodxnace Pacmumenvivte wczymuxonocyve
(Phytomastigina)

Ciofa OTHOCAT OAMHOYHBIX M KOJOEMANLHLIX IKIYTH-
KOHOCHEB, COREPKATIHX XJIOPOIIACTH H crrocobHEIX 3a CieT
Pearkmuil GOTOCHHTERH CAMOCTOATEAbHO ofecneunsaTs cefs
OpPPrAaHHYCCKAMY CoeAHHeERAMY. IIpy oTCyTeTBUH CReTA OHY
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crIocOGHE! TOTJIONIATE SK3OTeH-
HYIO OPT'8HEKY. PacraTtensHBlE
JKI'YTHKOHOCIE 00UTAIOT B CO-
jeHo# W mpecHo#t Boje, B
KPYIHBIX BOROEMAX BXOAAT B
COCTAE ILIaHKTOHA. ECTeCTBeH-
HO, CpPeAd HHAX OTCYTCTBYIOT
napasuTHYeCKHEe POPMEL. Hn-
FepecHOH 0cOGeHHOCTHIO MHO-
X npenc-ranwre.uei': 3TOro
noAKaacca (aBriaeHsl, aunod-
AATeJIATLEI) ABAAETCA HAJN-
yge C4emMONYECMEUMenvhozo
zaasxa (cmuzmul), couep-
sKalero KpacHHH MATMEHT,
HEOTAA B HETO BAAESTCA CBOE-
ofpasHas IMH3A U3 KpaxMaib-
HOro 3epHA. ¥ HEKOTOPHX AK-
HOAArENAAT aTa CTPYKTYPa
MOXKeT ZOCTHAraTh 3HAYATETH-
HEIX DAaMepoB — A0 25 MKM.
Puc. 17. Jea euda seanes: Hambosee M3BECTHHM npeg-
A - Euglena oxyuris 4 &~ g lona  craBuTeNeM pRCTHTEABHBIX
el aanyonu; JKTYTHKOHOCHEB SBIAETCA 9B~
3~ COXpAMUMENnbHAR 88KYONb  nyamg (pue. 17), & TAKKE OMH-
m; 6 - ndpo; caHfble BLIIIEe KOAOHKANBHEIE
: 7 — 2nagoK
6.~ napauutossie sePme, opes.
Modxnacc Jusomnrpie KW2YyMUKOKOCY bl
(Zoomastigina)

SpoT moAkJIacc o0LeAHHAET HCKAOMHUTEABHO TeTepo-
TpodHEX KIYTHKOBHIX. PasnrayHbIe npencwann;enn ;on;;-
KJIACCE BEAYT OARHOYHBIN MR KOJOHHAABHELE 06pas ue-
i, MHOTHe KHBOTHEIE JKT'YTHKOHOCIEL ABNSOTCA T 1; g
GHTAMH, B TOM 4HCTE U YeJOBeKa, BLI3nBAL pPAR -ramenue-
aaGonesannii. Ilo sToi HpRYRHE AaHHBIX nom;inacc Tz e
AMIKHCKOK TOUKH 3PEHHA BHISHIBACT ocobuIif HHTEpEC.
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Hanﬁonbmee KOMHYEeCTRO IADASHTOB 9eJ0BeKa BXOIHT
B OTPANBI KHHETOIMNACTEAHBIX M MHOIMOKI'YTHKOBEIX.
Otpax Kaneronaacrupssie (Kinetoplastida) ormmua-
eT IPACYTCTBME ¥ €r0 NpeZCTaBHTeNcH 0cololl opraHesInL,
PACIIONOXKEHHON BOIU3H 6ASANBHOTO TENBOA HIYTHKA
xuHeTolacra. Ha camom fene oH mpepcrasaser coboi
KPYIHYI0O MHTOXOHAPMIO ¢ BHICOKHMM cofmepkandem JTHEK,
puranciue mpunanocoms: (poa Tripanosoma) ss-
JAKTCH B030YANTeNAMU TAXeReklnel connoil GorezHu.
B 3aBHCEMOCTH OT reorpadMuecKoro pernoHa pagJIHdaioT
BOCTOYHO-aPHKAHCKYI0 pofesniickyio (Tripanosoma brusei
rhodesiense) ¥ sanagmo-abpuranckyio raMbuitckyio (Tripa-
nosoma brusei gambiense) Tpunarocoms (zpex. trypanon —
6ypas, soma — reno). [leperocunkon mapasuTa SBAKIOTCS
KPOBOCOCYIHEe MYXH Iene u3 poaa raoccuua (Glossina
morsitans, Gl. palpalis u Gl. tachinoides), a nprpozaEIM
Pe3epByapoM — AHKHE KONBITHHIC, B NOCJIeJHEe BpeMA —
AOMAIIHAEe JKABOTHEIE H OpeMte BCETO HeJOBeK.
Hxa napasuTa XapaKTepeH CIOXKHLIE MAKE PASBHTHA.
fleppaa cTaxmA NPOXOAMT B NHINEBADHTENLHOH CHCTEME
MYXH IleNe, a BTOPAA B KPYIIHOM ITO3BOHOUHOM JKXHBOTHOM
uny uyenosexe. Co CMoOHON MyX#-NepeHOCYHKA IPH YKyce
TATOTEHHEI MAKPOOPTAHH3M NOM2KAET B KPOBL M IAMbY
SEJI0BEKA, HOCHe Yero nopamaerca Mosr. CHUMITTOMEL BHE-
uajie NPOABIAITCE B BHAAe cnaboil IUXopamKu, HO 3aTeMm
fIOABAACTCA MBIIIEYHAA CAAG0CTh, YTOMIAEMOCTE, COHHE-
socts. PassaBaerca ray6okoe HCTOMEHRe OPraHHBMA, COH-
AHBOCTb CMEHRIOT RPOZOJIKHTENLHHE HEPHOAK KOMa-
TO3HOTO COCTOSHHSA, B TeUeHHEe KOTODHIX Tej0 GONLHOTO
HepegKo OXBATHIBAIOT CYAOpork. 3amapHoadpHEanckmit
BADMAHT COHHON 0ONE3HHM MOMKeT pPASBMBATHCA TOZAME
(a0 10 neT) u Ge3 AeueHUA OORIYHO IPHBOAMT K JACTANSHO-
My Hexoay (puc. 18), XoTa M3BECTHEI OTHAEAbHLIE CRYUAW
CTOHTAHHOTO BEI3NOpOBAeanA. Bocrounoahpukanckumii Tpu-
TAaHOCOMO3 DASBHBACTCA IOpas3fo GhICTpee n 3aKaHYHBAET-
€A CMEPTERIO ViKe HA IIeCTOM MecsaHe saboneBranus.
 Boneans, k cOXAaJeHHIO, A0 CHX NOP PACHPOCTDAHEHS

‘B CTPaHAX TpOnHYeCKo#ll Adpurnm (ramOuiickuMu Tpuna-

HOCOMAMH eXerogro sapamawTca oxono 10 000 mopeii,
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a poaesmACKMMH — 1500).
BaxuuHer ManodbberTABHEE
punn eHeaddeXTHBHEI BOBCE,
NeCKONLKY NapasHT B XOAe
pAsBHTHUA B OpraHmsMe 4eJso-
BeKa H3MeHEseT CBOd AHTHTeH-
HEle CBOHCTBA TIOCTIe KaXKA0ro
pasMuo:xenns, Oguaxo B Ha-
cTosmIee BpeMs HaikZeHBI OT-
HocATenbHO 2ddeXTHBERIE M-
ANKAaMeHTO3HLIE CPEACTBA, I0-
3BOJIUBIIME B BHAUKTENbHOM
Mepe DOHHSHTh CMEPTHOCTD.
B I0xmo# u CesepROit

Puec. 18. Myxa yeue (Glossina "
paipalis} (1), Gonssoii contoll AmepruKe BCTDEYaeTCH AMEpH

Bome3HbIO Ha MOCABIHUX KAHCKM# TPHIIAHOCOMO3, Ha3bI-
cmadusx sabonieeanus () paenii Gonesmpio Haraca. Bos-
{no B. A. foaemwo, ¢ USMEHBHUAML) GyanTeNs (T. crugzi) mopakaeT

Teyernue GoJIe3HA COMPOBOMAaeTCS cNafocThIO H BEICOKO -11?[1:1-
mepaTypoli, y AeTeli OHA TACTO 3AKAHUIMBASTCH cMepThIo. [le-
PEEOCYHKAMA ABAAKTCA TPHATOMOBBIE KJIOILL, KOTODHIX elne
HABBIBAIOT <TONENyHHEIMI KAONAMI S 38 UX CKJIOHHOCTS [IXTH
KpOBb, IPOKYCHIBAR KOXY ry6. B xuNIeyHUKe KJIONA TpHOA-
HOCOME! PASMHOMAIOTCA ¥ CTAHOBATCA HHBASHOHHBEIMU (cmmo-
cobEEME MHGHIHPOBATH JEJOBEKA). VicnpaskHaach Ha KOMKe,
KJIOITE] OCTARIAIOT B JeRAJIAAX MHOTOTHCICHHEIX NIAPASHTOR,
KOTOpBIe depe3 MeJIKHe IOBDe/eHHnd !;eoo:an IPOHHKAKOT B
Bb I PASHOCATCA 10 OPrAaHU3MY e .

e RpoI::: weIOBeKAa, HEKOTOpbie TPHIAHOCOMEl MOTYT
BLIBBIBATL 3a60jiepaHHA y BepOAIOACB M POraTOro CKOTA
(T. evansi, T. bruceu). T8 HapasATH HOUAZAT B opra-
HE3M *KHBOTHHIX depes MyX-KDOBOCOCOB. A BoT 3apaxenne
Aomajel TPUIAHOCOMAMN (T. equiperdum) NpoACXOAAT
IONOBLIM ITyTeM, BCIGACTBHE Yero 3abonesanue MOTyHHIO
HaspaHEMe s«cayuyoll GomesHm».
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Cpean NaTOTeHHBIX JUId YENOBEKA KHHETOIIACTUIHEIX
Ba)KHAA DPOJNb NPHHAANEKHUT nedmmanunaM (Leishmania),
HONYYHBITAM DOACEOE HASBAHUE B 9ECTh AHIIHICKOrO Bpa-
ya ¥. Jlelimmvana, KoTOPHIM OZHUM X3 [IePBHX OIMCAT STUX
napasuToB. OHE UMEIOT C/I0XKHEIE UKIL PAIBUTHAA M Iepe-
HOCATCA KPOBOCOCYIIHMHM HACEKOMBIMH (MOCKHTamu). Jleii-
MIMAHHH ABIAOTCA BHYTPHKICTOUHEIMH Iapa3uTaMH, IIopa-
HAKMUMN CHCTEMY MOHORYKJeapHbIX (daronuros. Bayrpu
KIeToK (Ipex]e BCero, MOHONUTOB KPOBM M TK2HEBHX MaK-
podaroB) mapasHT HAXOAATCA B GMACTHTOTHOM COCTOSHHEK
(1.e. 0e3 JKIyTHKOB), HO B OPPaHM3Me MOCKHTA HIHM HA OH-
TATENHHOH cpefe ¥y Hero ofpasyiorca kryruxu (puc. 19).
B 38BMCHMOCTH OT JNOKANH3AIIHM JCHIIMARKOIEL YeJOBeKa
GB1BaOT ABYX THIIOB — ZEPMATOTPOIHBIE (ITOPAMKAIOIME KOIKY)
¥ BHCLEDOTDONHEIe (IOpamxalonmue BHYTPEHHEE OPTAHEI).
Hepmamomponnuiii (wm woxubiiz) neiiumnanuos (Bos-
6yamrens L. tropica) pacopocrpaner B crpanax Espoms,
Asun u AMepuxy ¢ cyGTponuuecKnM KIUMaToM, Boressn
€me HA3hBAIOT BOCTOUHOH HAM meHAMHCKON AsBO# (HeH-
BHEKOH), nin Gomesusio Boposckoro (mo uMeHm oredect-
BeHHOTO Bpayda I1. @, BopoBckoro, nepernim onucasmero aeii-
mmsHEY (1898). fispa pasBUBaeTCA Ha MECTe YRYCA MOCKK-
T8, OOLITHO Ea OTKPHITHIX YACTSX Teja, IOCKe MHKYGamu-
OHHOI'0 OEPHOAA. 3TOT HEPHOA MOMKET COCTABNATL OT ORHON
Hezenn (IPH JNeHIIMAHMOZE CERALCKOrO THNA) A0 BOCHMH

Puc. 19. Leishmania donovani:
A — napasumet & Knemxe Xx0aaung: 1 — nedumanuy, 2 — A0 KABIMKY XOIIHE
(no Manepy); B — mayrnuKossie hopaet NOTWMANUT & Kynbmype (no Benbony)
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Mecanes (TOpOACKOro THIIA),
IpH 3TOM OTCYTCTBYIOT Ka-
Kue-n160 CHMIITOMH. 3aTeM
moaBaseTca HeGOIBIIOH yae-
JIOK, KOTODHILA pacTeT U E3b-
aspagerca (puc. 20). fsBa
MOJKeT COXpaHATHCH JAO
ABYX JIeT, OCHE 4ero 3aXKH-
BAET, OCTABHE HA CBOEM Me-
cTe pyDen cooTBETCTBYIOINE-
To pasmMepa.

Bpasunbckuil caUIUCTNO-

Puc.20. fAaebl, ebisbieacmbie
Leishmania tropica {KOXHbIT KOXcHbLL AeiiuMmaruo3 (Bo3-

elitMaHLos, Uy AenduHckan A3ea)

(0 B.A. fozemo) Gyaurens — L.brasiliensis)

nopaskaer cAmsEcThie 000-
MOYKH HOCOTJIOTKH, FOPTAHA, MArKOro HEGA M IONOBBIX Op-
TaHOB, KyAa Bo36yAUTEIb IOCTYIAET ¢ KPOBOTOKOM. K sTo-
My BO3OyAUTENI0 OPTaHN3M BHpabaThBaeT HAKEKHEIT 1M-
MYHUTET, [103TOMY IOBTOpHOE 3a0o1epayie He MPOHCXOAMT.

Bucyepomponnuiii (RTHM 6UCYEPAALHBIL) ACUWMARLOS
(BosGyamrens — L. donovani) paspuBaeTcd BO BHYTPEHHHEX
opraHax (cese3eHKe, I€¥eHH, KOCTHOM MO3re), I0aToMY NPOo-
reraeT Gonee Taxeno, MaxyGanmonusiil nepuoxn or 10 guei
zo roaa. BonesHp conposoxxAaercs obmel cnafocThio, 10-
BRIIIIAETCA TEMIepaTypa Tela, YBEJIHYMBAIOTCA IeUeHb H
Ce/le3eHKA, PASBHBAETCA MAJIOKPOBHE M HCTONEHHe OpTra-
AnsMa. Koxa mpuofpeTaeT BOCKOBOH MM TeMHBIA IBeT,
Ha-3a gero 210 safonepanme B CpegHeil Aaun emle Ha3LIBa-
eTcA <Kaja-asap» — depHasa GonesHb. IIpu OTCYTCTBHM Je-
YeHHS MOMET HACTYUHTDL CMepTh.

Orpag MBOrORIYTHKOBBIE (Polimastigina) cocras-
AAIOT HCKIMOYRTENLEO ADA3ATHYCCKHE MIKPOOPTAHH3ME,
BCe OHH 067aZa10T HeCKOALKHMY JryTuxkami. Ilapasura-
MHE 4enoBexa sBasiorcs tpuxomoHaan (Trichomonas) u
aam6mmi (Lamblia). PacopocTpaHeHHE HOBCEMECTHO 644~
2QAUWHBLE MPUXOMOHO3 BHISLIBAET BJIATANAINHAS TPHXO-
monana (T. vaginalis) (puc. 21). IlapazuT BHSEIBAET BOC-
OaJieHde KEeHCKHMX M MYYKCKHX IOJOBEIX OPraHoB. Takixe
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H3BeCTHA KumedHaa tpuxomoeaia (T. ho-
minis), Koropas obHTaeT B TOZCTOH KHIIKe
u aaTaerca SakTepmama. Ilockoabky naro-
réHHOE BO3ZeHCTBHE BTOrO NIpocTeiimiero Ha
OPraHH3M 4YeJIOBeKa A0 CHX IOp He BLIABJe-
HO, HEeT OCHOBAHHIN CUMTATH €r0 MAPA3HTOM.
3aTo COBEpPIICHHO OYEBHAHBIM HAPASHTOM
apaaerca aambmua (L. Intestinalis), BoaBy-
gureNb aaxbatosa. 9o Opocreiiniee Moay-
9nN0 HASBAHME B uECTHL npodeccopa Xapp- &
KOBCKOro yHHEepcurera M, ®. JMambada,
OTKDHIBiltero ero B 1859 r. Mukpooprannam
HMeeT BRIDAKEHHYE ABYCTOPOHHIO CHMMET-
PHIO, 84 AAPA H BOCEME JKTYTHKOR (puc. 22),
Hanmame Ha GpiomrHOA CTOPOHE Tena mpmn-
COCKH HOSBONIET NAMOINY NPHKPENIATLCA
K IMHTeAHANLHON BBICTHJKE TOHKOM KAII-
K. MEKDOOprannsM o0LIYHO 3acEeaAET BEpX- Puc.21

HHMe OTAJEI TONKOH KHMIIKH, DpeXge BCETO Tpuxomowada
ABCHAAUATHIEPCTHYID KALMIKY H NOTNOIAET 6RazamiyHan
oumy us xamyca. HureHCHBHOe pasmmoxke- (70 B.A. fozemo)
HEe NapaswTa NPUBOAHT K TOMY, UTO 3HAYUTEABHAA TACTE
DOBEPXHOCTH CAMIHCTOH 060I0UKY OKASKHIBACTCA TOKPAHITON
CJI0EM MHEKDOOPTARMIMOB, B DEBYJIBTATE Her0 HADYHIACTCS

[ B r

P nc.22. Cxema CMPOSHUN nambnu: '
A - Lamblia muris, eezemamuonan 0colis ¢ SpIOWHOL cMopoms! (x2500);
5 — mo xa, aud cboxy; B — sesemamuenas 0cobh, APUKDOALSIUaRcH ’
K snurmenuansHod knemxe; I — Lambiia intestinalis, yucma (<2700)
{A — no bensen; & —~ no Lilesaxcey,; B — us kH. Hothnedins)



BCACHIBATENbHAA (PYHKIMA TOHKON KMIIKH, Babonesanue
game scero passusaerca y pereit. Tpodosounst, oxa3as-
muecs B TOJACTON KHIIKe, MHIMCTHDYOTCA ¥ BHIBOAATCA
Y3 OPTaHN3MAa ¢ PexatnaMu.

THII CHOPOBHEH (SPOROZ0A)

B aTor THn BxogaT oxono 2000 smAacs npocTeHITHX,
BCe OHY SABJAITCH MAPABATAMME, YTO HAIIIO OTPAKEHNE B
yNpOIIeEUN CTPOEHUA KJIETKH. B uacTHOCTH, KaK H BCe
napasHTHUECKHe OpocTefiue, CHOPOBBKH He HMeIOT CcO-
KpPATHTENBELIX BaKyoJel, y HUX OTCYTCTRYIOT raxpe-nuio
OpPraHoOM/Ll ABMIKEHHA X RJIeTOUHBI poT, noaToMy o6MeH
BEIeCTB OCYLIECTBIACTCA Hepes HOBEpPXHOCTS TeJA. Apy-
roft xapakTepHON 0c06€HHOCTHIO CHOPOBHKOB asnserca
CIOKHEI{ XU3HeHHEIH OUKJX, npepcrapiaiomuit coboit
NOCIeAOBATEABHOE “ME€PeAOBAHNE IIOJIOBOTC H pecmoaoro
pasmuocenus. [lon10BOMY IpOIECY npeamecTpyeT Gecno-
n0e paBMHOMEHEE B BUME UIU30Z0HUY (zpex. schizo - Apob-
Ja10, PASAenfIo, FONos — posxaenue). OHa OpeAcCTABAAET
cofoif MHOTOKPATHO® MUTOTHYECKOe JeNeHHe AAep B ob-
meli HETONAA3ME, KOTOPAH NPH 3TOM YBEAHTHBAET cBo#
ob6sem {TAKOe MHOrQAxepHOE ofpasopaHne HAZRBAETCA
wisornmon). 3atem ofpasyloTcsa raMeTs!, KOTOpLIe CIABA-
jorea (komyaupyior). O6pasopasmiadca surora o6BIUHO
dopMEpYeT GAOTEYIO OBOIOUKY, B CHIIy Hero HA3LIBASTCA
ooyucmoii. Ilepeoe AeseHNe ee BCera melios, MO9TOMY ¥
CIOPOBMKOB NPOHCXOAAT SATOTHUECKAA DEAYyKIUA nabo-
poB xpomMocoM. Ilocze Meifoza. MPOMCKONUT OAHO HAR Te-
Nad CepHa METOTHUYECKHX aeneHnil 06pa3oBaBIIAXCA TAll-
NOUAHEIX KJIETOK — Cnopo3oumos. Takoit THE Oecrnojoro
pasMHOKeHMS NONYIHNI HA3BAHUE CNOPOZOHUU. Taxum 06-
pasoM, B 06oBiIeHHOM BAPRAHTE JMUIReHHBIE QKA CIOopo-
BEKOB BKIIOUAET B ce6s NMIM30TOENIO, MOXOBOMH Mpouece H
CHOPOroHMI0. ¥ PA3HHEIX ppejcTaBuTeNed TUIA KA3IHEH-
HEIE HKA MOMeT HMETh CBOH OCOGeHHOCTH.

Ty AeAUTCS HA ABA KRACCA: TPETAPEHHE K XKOK-
nuzaeobpasHEBIE.
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Knacc I'perapunst (Gregarinina)

Bce rperapusN ABAAIOTCS BHEKJIETOUHLIMH HAPA3H-
TAMH DASNUTIHEIX ecrioSBOHOUHLIX (Ipeje Bcero, wie-
eucroHorux). Teno arux npocrefimux ofruHEO nmee';‘ npo-
AOXTOBATYIO MK (Peske) oKpyrayio dopmy. Onu obnaaaior
Goyee CIOXKHBIM, YeM ApYyrue CIOPOBHKH, CTPOcHEEM. Ha
nepeaHeM KOHEE ¥ GOJBLIMHCTBA FPErADHH HMEeTCA NIpH-
KPennTeNbHasA CTPYKTYPa — 3nuUMEpUm, ¢ HETIATHBIMH
BBIPOCTAMH ¥ KDIOI0UKAMH, NO3BOJNAIOWASR IAPAIHTY HHK-
CHPOBATLCA HA CTEHKe oprana (Hanpumep, KAMKH) X03AH-
Ha (puc. 23). V MHOFHX rperapds OuTONA3Ma MOADA3Ae-
JAeTCA Ha NepeaHuil OTAeR — npomomepum W 3afHAN
Hecymuit aapo — deitmorepum. Pasmepn npocrefimmmx Ba:
prApPYIOT 0T 10 MM mo 16 MM (HexoTopre nApASHTH KH-
MeYHHKA 9IeHHCTOHOTHX).
HecmoTpa Ha OTCYTCTBHe OPTAHEN ABMKOHHA, MHO-
THE KHILIeYHHE IPErapHHEN cHoco0HB nepeMernarses, Me-
XAHH3M TAKOrO ABMXKEHHS elfe He COBCEM fCeH, HO MOJa-
T8I0T, YTO 3TO OPOMCXOAHT IYTEM COKDAIICHUS MUOHEM
(2pex. mys, mios — MbImINa, nema — HUTE) B BOXHOCOpAs-
HOTO JBHXKeHHA rpefHell MeJLTAKYILE.

Puc.23. Pasnbie eudi epezapuH:

A - Corycella armala: 1 - anumepurn; 2 demomepum
_ : ; 2 — npomosMepum; 3 ~ ;
4~ #dp0; & - Lophorhynchus insignis; B — Hirmocystis ventricosa

{Bea cosdunusunsecs ocobu): I - anumepum Pogonites crinitus (no B )
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K H3HeHHEIN NUKS rperapuH, Kak ¥ BeeX CIOPOBHKOB,
caokeH. PaccMOoTpHM ero CXeMATHYeCKH Ha DpHMepe KH-
meuHoro mapasuTa. Oxa3aBLIIACh B KALKKE, CIIOPOSOHT aK-
THBHO PAcTeT A, ZOCTHIHYB MaKCHMAIbHLIX Pa3MepOR, 00be-
AMHSETCA ¢ APYTHM B3POCIBIM MUKPOOPraHH3IMOM, 00pasys
cusuzuii. OMHAKO CANAHAA THTOILIA3ME] HAPTHEPOB (KaMK-
IOBI M3 HAX Temeph HASLIBACTCS 2AMOHMOM) He OPOHMCXO-
AMT H BO3HAKIIee ABYXKJETOUHOE 00pazoBaHue B ZANbHEH-
meM NPHHUMAET OKPYTAYIO GopPMY B BEIAeNAET CHAPYHHE
ILTOTHYIO 0O0N0YKY. 3aTeM CIeYIOT MEOXKEeCTBEHHbIE [T0C-
Jef0BATENbHEIE AeMeHAA SAPA KAKAOK H3 KIETOK, HO NH-
TOILAA3MA HpH 2ToM He obocobnaerca. OOpasoBasmmecs
MHOTOIHACJEHHBIE ANpPA B JaubHefinieM oTTeCHAIOTCA K Te-
pudepHHE KJETKH M OTHOYKOBHEBAIOTCA € YACThIO HHUTO-
maasMel. Tak ofpasywTes raMeTsl, KOTODEIE B IIOC/AEAYIO-
OeM KONYJHpPYIOT, OpHYeM CAHBAIOTCA HO OJHOH ramere
oT KasAoro raMoura. Hemcnoss30BaHHAA Ha [IOCTpPOeHHeE
raMeT NATOILIA3MA OCTAETCHA B LeHTPAJLHOR UACTH KieT-
KH (OHA Ha3hIBAETCA OCTATOYHEIM TeNBNEM) H RIOCAEACTBHA
paspymaercH.,

¥V pasHLIX rperapiH BCTPEdYaeTCHA N30raMus U aHA30-
raMus. BHrora oKpyxKaerca IIOTHOH 060a0YKol M. cTa-
gopuTca oouucroii. Kax m y Bcex CIOPOBUKOB, AAPO 3H-
roTHl JeamTcs MeiiozoM, mocsie 4ero obpasoBasliBecd
geTsipe TANJOHNAHBIX AADA AJIATCA ONUH PA3 MUTOIOM.
ITocne TOFQ KaK B OOI(HCTe 0OPA3OBANHCDH BOCEMDb TAIIIO-
HAHBIX AfAeP, BOKPYI Kamaoro us Hux obocobaserca mu-
TONAA3MA, H OHH CTAHOBATCH BOCEMBIO CHOPO30HMTAMH
gepseobpasHoil dopmez. Taxkas oonHUCTa ABAAETCH HHBA-
3HOHHOIX, T.e. cnocobHoll sapaxars. OHa ¢ 9KCKpEMeHTa-
MY BRIXOAHT B OKDYXAOUIYIc cpeay, Iocjae 4ero ee Opo-
rIaTHBaeT HOBHIA Xo3AuE. B ero xumedEnKe obonNoUKa
LHECTH PA3PHIBAETCH, CIIOPO3OMTH BHXOAAT N3 Hee B Ipo-
CEeT KHIIKH, NPUKPEILIAIOTCA K CTEeHKe OpraHa ¥ Ha‘H-
maoT pactd. Ilpn aToM y ENX QOpMHDYIOTCA SIUMEPHT,
JAIPOTOMEDHT A AeHTOMEDHT H COOPO3IOHT CTAHOBATCS B3POC-
JNoit FperapHEHoOli, KOTOpAS NPHCTYNAEST K NOAOBOMY HpO-
mecey.
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Kaacc Koruagueobpasnnie (Coccidiomorpha)

Knace BKII0YAeT BHYTPHKJAETOUHBIX (HA NPOTAKeEWH
Goapmreil 9aCTH SKHSHH) NADAZUTOBR IO3BOHOYHBIX. JKHa-
HeHABH OUKJ CIOMER, JaCTO IPOHCXOAUT CO CMEHOH XO-
aaee. IIpH 9TOM XO3AHE, B OPraHH3MEe KOTOPOrO IPOHCXO-
Awr GecHosoe PASMHOMEHNE, HASKIBACTCH NPOMENCYMOLHHIM
X03AUHOM, & TOT, B KOTOPOM NAPasSHT PasMHOMKAETCH IO-
JIOBBIM IYTeM, HASHIBACTCA OKONYGMEALHbIM, UIN Jedu-
rumushvim, xozauronm. Ilososoi nponece ocymecranser-
cfl IyTEM OOTAMHMN.

Y xoxmHANH# AMeeTCA CROMKHOOPTAHNZOBAHHAH IieJ-
JMKYJa, COCTOAINAS M3 Tpex MeMGpaH, KOTopas BMecTe ¢
NSRAMAMY TOX Hell B IHUTONIA3ME MHKPOTPyGoukamMu
q)qpunpye'r nurockener. Hapyxnaa mem6pana nenauxy-
ALl BCEFAa OCTAGTCHA NENbHOH, A BHYTpPeHHue MeMOpaHB
EpepHIBAOTCH B 06XACTH MUKPOROD, I'le OTMEYaeTCA MH-
BATHHATIMA HADYKHON MeMODaHBI, 8 TAKIKE HA HepeJAHeM
H 3a0HEeM KOHIIAX KJAETKH HapasHTa, rae dopMEDYIOTCH
OnopHuie Konbna (puc. 24). Ilo coBpeMeHHLIM TpeACTaB-
AeHHAM, 9epe3 MUKPOIOPH NHINA IOCTYNAeT B HHETOI-
JAB3MY KJIETKH, IIOSTOMY HX JaiKe HASHBAIOT MUKPOYU-
mocmoxmany. Ita CyGMHKDOCKONHYecKHEe 06pa3OBAHM

CBOMCTBEHHHM BCEM KJICTKAM KOKIUAHIA, KPOME MYIKCKHX
raMeT (MEKpOraMer),
+ B ofnacTH nepefHero ONOPHOrO KOJLIA PACIIONATACTC
CNHPAILHO 3aKPYUeHHLIH Koroud. Ilonaraior, Y10 ¢ MOMOILEIO

W10l MPOYHO OPraHeANE! NADASUT NPOHUKAET B KICTKY XO-

¥mEa. Yepes xoHOMA B 327HEM HANDABACHMN MPOXOAAT He-
ekomsko (oF 2 70 14) MEIIKOBHIHEIX ODPraBeIT PoRmpuii, Ko-
fopme 00 COBPEMOHBEIM NAHHEIM, TAKYRE YIACTBYIOT B OpPO-
inecoe NPOHAKHOBEHUA KOKOMANE B KNeTRY X03suHa. KpoMe
‘POro, B HEpeHEM OTAENE KJIETKH IpOocTeifilero HaxXozsTes
MUKPOHEMb, BHATCHHE KOTODEIX 0 KOHIIA €11 He BLISICHEHO,
Bremunit suz KOKIAAHEOSPASHHX OTIMIASTCS OT Ipe-
rapuH, B CBAIE ¢ BHYTDHKIETOUYHEIM 00PAIOM JKH3HE Y HUX
OTCYTCTBYET HeoOXOAHMOCTh B anmMepaTe. Taxme OTCYT-
CTBYeT pajjieNieBne Texa HA IPOTOMEDHMT M pelfToMepuT.
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ITpumepoM IUKJZA PASBHTHA KOKIAIHH ¢ OOHHM XO-
3AMHOM MOMKET CAVKHTHL siiMepus (Eimeria) us oTpsana
Koxommuu (Coccidida). 9Tor MukpopranuaM ofHTaeT B KA-
IHEYHHKe NO3BOHOYHEIX, ¥ KOTOPHIX OH BHBLIEAET 3aGome-
BaHMe KOKIHANOS (siimepros). Hexorophie KOKIINANY nopa-
JKAIOT JOMANIHKX MUBOTHHX H TeM CAMEIM HAHOCAT 3HAYH-
TeAbHLIH Bped, "KUEOTHOBOACTEY. B 0CO6eHHOCTHE BOCTIPAHM-
UMBH K KOKIMZHOZY TEIATA, KAPILI B IPYAOBEIX X03AACTRAX,
& TAKXKE MOJOAEIEe KPOMHKH (970 3aloneBaHHe ABAAETCA
PaACIpPOCTPAHEHHEQH NPAYMHONA MACCOBOTO HaJeiKa MOAOH-
HAKA).

IIpm sarnaTRIBAHHH OOIMCTH CIIOPOIOHTHI MOMANAIOT
B KHmeuHnK xXodanHA. Ilocnme sToro ofoJOYKA OOLMCTEI
PaspHiBAeTCA, CIOPOAOKUTH OCROGOMAAIOTCH M3 Hee H MIPO-
HEKAIOT BHYTPE KIETOK KHUINEYHOTO anMTeaHsa. TaM mpo-
HcXoAUT GecrnioNoe Pa3SMHOMKEHHe NMAPASHTA IyTeM LIA30-
TOHHH, & BHYTPHKNETOIHAR 0c00b MEKPOOPraHM3Ma HA STOM
aTane Ha3LBaeTcA Wwudonmox. IIU30TOHAA CONPOBOXAA-
eTCA POCTOM 00heMa IHTOILIASME IMIHIOHTA ¥ MHOTOKDAT-
HEIMUA MUTOTHYSCKHMH AeIeHHAMHA AXpA, B PE3YABTATE YE€I0
ofpazyeTca MEOrofAepHLIl mB30AT. B nTore BOKpYT aaep
obocobaseTca IIMTOILIA3MA, W IOH3COHT pasluBaeTcs Ha
MHOMECTB0 MeJIKEX OZHOARePHBIX KIETOK 9epBeolpa3HON
GOpMEL — Meposzoumos (zpew. meros — 4acTh, AOAR),

ITocre paspymeHNA KAeTKA-X03AKHA MEPO3OUTEI BRIXO~
JAT B IPOCBET KMIIKA H IMPOHAKAIOT NCOAMHOUKE B ApPyTrHe
KJIOTKH, Ifie TAK/Ke MpeTepmeBaloT MIMSOTOHMIO. JTOT Npo-
ece NOBTOPASTEA HeCKONBKO pas, HO OH BCe DABHO KOHeYeH,
NOCKONBKY VIS MOMHOTO MPOXOKACHEA SKUIHOHHAOTO LIHKIA
HEMPeMEHEO AOMKHEA HACTYOMTL CTAAUA NONOBOIO pasMHO-
MeuMst napasuTta. And 9TOT0 MepO3OWTH, RHEAPHUBINHCL B
RICTKY-X034dHA, He BCTYIAIOT B IIHIOTOHKIO, A Npeolpasy-
JOTCA B FAMOHTHI, H3 KOTODRIX B IIGCAeRYIOnieM ofpazyroresa
raMersl. I'aMOHTH GHEBAIOT ABYX THIOB — MAKPOZGMORMbL
B Muxpozamornmet. IIUTOIIIASMA MAKDOTAMORTOR SKTHEBHO
YBENHYHBACTCA B o0Leme, B Hell HARAU/IHBAIOTCHA IIHTA-
TeXbHEIE BEIlECTBA, HO CAMA KJIETKA OCTAETCH ONHOZAED-
HOH B cTAROBUTCH Allnernerxoii. MEKpOraMOHTRI TaKXKe
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SHAYHTENBFHO YBEIUUWBAIOTCA, HO NMPH 5TOM AAPO B KANK-
AOM M3 HAX MHOTOKPATHO JeAHTCS (3HAMATEABHO wyalme,
yeM HayKe OpH IMH3O0TOHNU), B HTOre H3 MHKPOraMOHTA
00pasyloTca MHOPOUMCIEHHLie NOXBHICHLIE MYJKCKHE ra-
MeTH, cHabieHARIe TapOoi XIYTHKOR.

Hocae ROUYAARMN raMet ofipasyercs surora. OHA BhI-
JAeJseT INOTHYIO o00N0YRY, CTAHOBACE O0UUCTOM, H ¢ de-
KaJIMAMME BLIHOCHTCS B OKPYMAIOMYIO CpPeAy, I'de ee pas-
BHETHe Npooxaerca. SIapo conueTe AenuTes MeifosoM,
00pazysa 9eTHPE MAILIOKAHEX cropofiracma. Bokpyr Rax-
Zoro cnopodnacTa hopMupyerca 060I0UKA, TOCHe Yero OHK
YKe Ha3LIBAIOTCH CHOpAMU, 3aTeM AAPE CIOP ZeNATCH MHA-
TO30M ¥ BHYTPH KaXJo# M3 AMX B HTOre HAXOZHUTCA IO
Hnea cnoposomTa. Tarkum o0pazoM, spenasd MHBASHOHHAA
OOnHCTa FMEPHH COASPIKKT BOCEMB CIOPO3OHTOB, HAXQ-
AAMUXCA B YeTHIPEX CHOpAaX.

PassuTre ApYyrux KoKuumuaii — mowconaasm (Toxo-
piasma gondii) — MomeT ocymecTBaATECA €O cMeHOR x034-
eB. OKoNZATESbHEIMN X03ACBAMA AJIS TOI'0 NAPASHTSE SB-
JAIOTCA KOIDAYLH, B OPTAHUZME KOTOPHIX MAPAIHT IPOXOAHT
onyucadHLe BRIIE Ad dEMepHH CTAAKE PASBATHA, KOTOPHIS
3aBePMATCA NMOJOBHIM PASMHOKEHHEM M ofpasoBaHueM
TOKRPHITEIX 060mouKo# 3UTOT — COLHCT. C deranmnaMu oomuc-
THl HONAKAIOT B OKPYRAIOINYIO CPERY, ¥ TaM NpH Graronpu-
ATHBIX YCIOBHAX DPOMCXOAHT croporoHug ¥ JopMupOBa-
E¥e CUOp cO COopo3ouTaMi. QIHAKO, B OTIHYMe OT diiMepHif,
3penas QOIHCTA TOKCOILIA3M COACDIKMT He WeTHIpe, a ABe
cnophl. B kaxcpolt 13 HMX HaXOOUTCA MO Y4eTHPE CIIOPO30H-
TA, TO3TOMY 0611Iee YIIC/IO MX OCTAETCH MPEe;XHHM — BOCEMb.

Becnonoe pasMHOKEeHHe OCYINECTBAAETCR B OPTAHH3Me
NPOMEesKYTOMHOTO XO3AHHA, KOTOPLIM IOTEHIHAALHO MOTYT
OHITL NPEACTABATENAH OTPOMHOTO KOJNWYECTBA ITO3BOHOYHKIX
SKABOTHHIX, B TOM 4HClle OIPAKTHYECKH Ece TeIUIOKPOBHLIE
(MIeKONUTAOINHE W NTHIOR) U NIa’Ke HEKOTOPEIE IPECMEBIKA-
womsecd. [IpoMexyTounnie X034eBa 3apaKalOTCsI, IMPOrya-
TRIBAR OHCTH, & TaK/Ke Moefasd TKAHM MHQMIOEDOBAHHBIX
SKHBOTHEIX (B TOM 4#iclle M IDPOMESKYTOUHMX X03%€B) HAH
Yepes UX BEIJJeHHA. TaKiKe BOIMOMXKHO 3apasKeHHe LJIOAA
oT REGUIApPOBaHHON MaTepH Yeped MAanenTy (eMm. puc. 24).
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Puc. 24. Tokconnasma:
A — CyBMUKPOCRONUYECKOS CIMPOBMUE
mokconnasMol. 1 — KOHOUD;

2 — ponmpuu; 3 — xomanexe Fonsdwu;
4 = MUKROROPE. B ~ UUKR 008020
DEIBLIMUA MOKCONNa3Mal: 1 cmadun
PE3BUMUA & KUUWIKRX KOWKUY,

2 — 4 - oouyuCmbl MOKCONNA3MbI;

§ — nponuchbapamueHble cmaduu
8 opeanu3aMe Melttiy; 6 — yucrna
MOKCONAAMBI 8 20MI0BHOM MOI2G MLILIY;

7 — HOBOPOXKOOHHLIT MEIUIOHOK,
a sapaxeHtbiil mpaHcRRayenmapHo
{no A.A. Criocapesy u coasm.}

IIpoBRMKHYE B NUIHEEa-
PHTeJABHEE TPaxKT mpoMe-
AYTOTHOTO XO3SHHA, CHO-
PO3OHTH NOMAJAICT B JIHM-
taTrvecknii cocyx B ¢ TO-
KoM JEM(}E IEepeHOCATCA B
aumaruyeckuit yzen, rae
rasMuomalorca. Orryna
OHM BHIXOZAT B KPOBEHOC-
HBIe COCYARI, Y€PE3 KOTOPHIE
PaAcCIIPOCTPAHATCA IO BCe-
My oprandamy. ITpu sToM na-
PasHTH DOUARAIOT B CKEJeT-
HBle MBIIG, HeUeHb, Celle-
3€HKY, HEPBHYIO TKaHE H II0-
CpeACTBOM KOHOMJAA OPOHM-
Kal0T B UX KNeTKH. BuyTpn-
KJAeTOYHbEe TOKCONIA3ZMEI
HASBHIBAIOTCA IHI030UMAMU.

B xreTre X03AMHSA NAPASAT AKTHBHO PASMROMAETCS
GecroneIM TyTeM IIOCDeACTBOM 3ndozonuu (zpex. endon —
BHYTPH, 20N0s — posxnenue) (sndoduozenun) unm BHYTDEH-
HEro MOYKOBAHHA. 1IpH 5TOM THIIE PASMEORERHS JBe HO-
YepHHe KESTKH Iapajie/IbHO 3aKJaNLEIBAIOTCH BHYTDH MA-
TePHUHCKOMH elne B mponecce MrTo2a (puc. 25). Obpaayeres
TAK MHOTO TOKCOIIASM, YTO OHA NEPENOAHAIOT KAGTKY M
pacraArneaioT ee MemMOpany. Taxaa xioeTra, SamoJIHeHHAR
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Puc. 25. Nocnedosamenshbie cmaduu pasMHOXeHUS
SHYMIPUKITOIMONHLIM NOHUKOGAHUOM
{no A. A. Criocapesy u coaem.}
npoCTeAUINMHE, BHeINHe HATIOMHHAST ITMCTY, IO9TOMY OHA
fasmBaeTca ncesdoyucmoii. Co speMeneM MAGHEIUPOBAH-
gad KAETKA PaspyINaeTcd, ¥ TOKCOIIASMBI OIPOHHKAIOT B
jipyrue. Toxconrasmnl MOTYT HAXOARTHCA B IPOMEXKYTOY-
HOM XO03:dMHe roZamMi (BO3MOMKHO, Haxe BCIO KusKs), Ilpn
9TOM B TKAHAX (ocobGeHHO B Mo3re) obpasyiorca CKOIIe-
HMA NAPASMTOB, BKJKUAIOMmMHUe B cefs HeckoAbKO mecar-
KOB KJETOK, OKPYKEHHEIX obule#t o6onoukoii. Takue crom-

- A@HHA HASHIBAIOT IMCTAMH.

... BapaskeHMe U€JOBEKA TOKCOIUIASMAMH MPOMCXORMT IPH
HOHTAKTE ¢ HHQUIHPOBAHHKIMY KOMKAME B JKNBOTHRIMY
APOMERYTOTHHIMHA X037eBAMH, & TAKKe IIPH YHOTpeSIeHnn
i'g.uoxo o0paCoTARABIX MACHEIX ¥ MOJOYHBEIX OPOAYKTOB.
TEKCOILIA3MO3 ¥ B3SDOCAKIX JWOACH dalie BCEro HPOTEKAeT
B aerkoil ¢gopme. IIpu oGocTpeHEUH BOSHRKAET IUXOopajKa,
reNQBHAA M MBEIeuHad 0oab, Hapymiaerca PyHKOEHA HO-
PRKEHHHX BHYTPEeHHHX OPraHOB. XPOHMYECKOe TeIeHHe
GoxesHm MoXeT AAMTHCA rogame. Ilpa »TOM BO3MOMKHO
RESHAUHTENHHOE MOBHINSHAS TeMHEPATYPHE TeNa, YBEeNH-
ReEBe nuMPATHICCKHUX Y3JI0B, IeYeHH # ceaedeHKu. Mo-
MAT. HAPYHIATHCHA OAMATL B 3peHAe, CHHUMKAeTCE paboro-
snocobHocTs. Hepeko 0OTMeualoTCH OCIOMSHEHHA BO BHYT-
pemaux oprauax. Ho 80% =ocmrenedt ToxconnasM He
QSapY’KHBAKOT HUKAKHX CHMITOMOB. O8BHapyxenne Ia-

PABHTA BO3MOKHO TOALKO B JIA0OPATOPHEIX YCIOBUAX. YC-

Wanosaeno, aTo He meHee D00 MAH. YenoReK Ha 3emie 3a-
PRIKEHE! TOKCOILIA3ZMAMY. e

- OrpoMHOe 3HAMEHHE HMeeT OTPAA KPOBIHEIX CIIOPOBH-
. ®oB (Haemosporidia), ofsepunaomuii HECKONBKO ALCATKOB




BHIOB NAPASHTHYECKHUX MPOCTEHINNX, KOTOPRIE YACTE CBOE-
ro pasBHTHA NPOXOAAT B (OPMEHHHIX 3JIEMEHTAX KPOBM
IO3BOHOYHEIX JXUBOTHRIX. Haubosee M3BeCTHRIM M3 HHX
(a MOXxKeT, ¥ Cpedu BCeX OAPASATHIECKUX IPOCTEHRIIAX BO-
ofme) aBnsaerca mMarapuilnvtit naasmoduii (pox Plasmodi-
um) — ae36ydumeny MOARPUL Y PenMUALL, RMUY & MAEKO-
numaowix. B opraHusMe Sesi0BeKa PasBEBAKTCA IWI83MO-
FuE yernpex BREoB: P. vivax — BosfyguTens camoii pac-
NpocTpaHeHHEOH TpexaueBHol Manapuu, P. malariae — poa-
SyANTEeNs YeTHPpeXAHeBHOR Manapuu, P, falciparum - Boa-
OyguTens HambGoMee oDacHOH TponMdYecKoll MAJNADHH H
P. ovale — poaSyaurens, GAU3KUE K TPeXAHeBHOMH, oBaNe-
Maaapny. Bee BUAR IIEPOKO PACIPOCTPAHEHE B CTPAHAX
¢ TPONHIECKHM B CySTPOIHYEeCKHEM KIAMATOM, H TOJABKO
P. ovale BcTpeuserc® B TpommuecKMX obnacTax Adprrn.

JKnzgenHE] UAKA KPORAHKX COOPOBAKCB HPOXOAUT CO
CMeEO! x035eB. IIPH 2TOM OKOHUGTRENDHbIM XOSAUHOM ABAR-
WMeA KPoeoCocylylie HaceKoMbie (Mallle BCEr0 KOMAPEL), B
OPraHu3Me KOTOPHIX TPOXOANT HOJCR0S PASMHOMEHNE H CIo-
POrOHHA. 9T0 OTIHMYAET KPOBAEEIX CIIOPOBHKOB OT KOKIH-
Ouif, ¥ KOTODEIX, HATOMHHEM, CIOPOTOHKHA IPOACXOAAT B OK-
pyxaomelt cpene. Becnonoe pasmuoxmerue wiuzozonuell u
00pa306anue ZaMOHMO8 OCYULECIMEAACMCR 8 NPOMENYMOoY-
HbIX X03Aesax, KOTODhIMHE, KAK Mbl YK€ OTMETIfJH BBIIIE,
ABAAOTCA HOIBOHOUHEIE JKHBOTHSIE H YQIOBEK.

Yenoex 3apakaercd MAPASHTOM HOPH VKYCe KoMapa
us poga Anopheles, xorophiil 1 apaaerca JePUAATABEEIM
X03AunoM. B 3TOT pox BXOAHT 0KoJ0 80 Bruior, H 34 CIO-
cO0HOCTh OEPEHOCHTE MAJAPAHHOFO NAAIMOAHA OHM eHIe
HAZLIBAIOTCA MANAPHARLIMA Komapamu, [TepeHoCuHKAMH
HAPAGHTA ABAAITCH TOABKO CAMKH, KOTOPHIM ANA DA3BH-
THA ARL HeoOXOQKMO HACOCATHCA KPpoBH. Ina atoro Ko-
MAp I0 TeIJIOBOMY N3IVIEHHMIO HAXOOHT HOBeDXHOCTHBLA
KPOBEHOCHHIH cOCYZ M, NPOTKHYB KOKY POTOBHIM ANMNADA-
TOM, BRICACKIBAET M3 HETO KpoBb. IIpy 5TOM B KpOBS moIa-
ASeT CIHIOHA KOMApa M BMecTe ¢ Hell U3 CAIOHHEIX Xenes
ogeHs Menrue (IIKHOR 5 — 8 MKM) yepreoSpasHEle CRLOPO-
30HTH. OHH AMEOT XApPAKTEDHOE LA CIIOPOBHKOB CTpOE-
HEe, 38 HCRINYCHHENM OTCYTCTBHA KOHOMAA.
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ITonap B KPOBAHOE DPYCJO, CIOPO3ONTH PASHOCATCA
[0 BCeMY OPPaHH3MY M CO BpeMeHeM ¢ TOKOM KPOBH IIoNaja-
joT B NedeHb, TaM OHH IMPOHHUKAIOT B MeNATOONTH K IPOXO-
AAT NPEIPUMPOULMAPHYIO, WIH MKAHESYD, CTATUIO PASBA-
raa. OHA WINTCA ¥ PASHBIX BHAOB IIA3MOUA HEOAHHAKOROE
spenst: y P. falciparum ofsruso meers cytok, & y P. vivax or
BOCHLMH CYTOK 0 HECKOJMBKHMX Mecfines. IIpn sTomM mapasur
pasMHOXKAETCA B NellaTOLMTAX OyTeM LIM3OTOHAM, H KAM-
ARLit OIA30HT AaeT HAYANO orpoMuomy (or 1000 ao 5000) Ko-
JAYeCTBY MKAHEsbiX Meposoumos, Tlokunys paspymeHasiit
renaTonnT, GONBITHHCTBO 00PA30BABIINXCA MEPOSOHTOB IIO-
pasKAIOT B€ KJICTKH HEUeHH, a NOCTYNAIOT B KPOBAHOE DYC-
70, TZie OPOHHKAIOT B 3pHTPORHTHI. TaM mpoxomur spumpo-
YumapHas CTAANA DAIBHTHA MAJISPRABOrO ILIASMOZMA.

Kax 11 B RJIeTKax NeveHH, B-3pPATPOLETAX IAPASHT PA3-
MHOMaeTCs musoroaneii (pnc. 26). Monogoit musonT npa-
HAMAOT OKPYIVIYI0O QOPMY B COAEPSKAT KPYIHYID BAXYOlb,
HOTOPAA OTTECHAET MUTONIASMY M AAPO NMAPA3NTa K lepH-
depun. IlocTemeHHO TUTORNA3MA IM30HTA YSEIMINEACTCA
B ofBeMe, a BAKYONb yMeRbIlaercs. IIIu3oHT cmocofen
o6pasoBHBATE IICEBHOMOBHY H aMeG0HAE0 HAMEHATD CBOID

<
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““Puc. 26. Mnasmodull mpexdneerol manapuy (Plasmodium vivax)
v U3 Kpost Henoceexsa:
KR A= MUNUNHOS ax0MsUOs; B — aMaboudan (hopus (eudna Lhohrepoaa
namuucmocme); B — mruozordepniidi pacmytuild wusonm; I = wu3ozonun;
A = maxpozamema; E ~ muspozamemouum (no Docrietiy)
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dopMy, 3a uTO OZHE U3 BHAOR NOJYYHN HASBAHHE ¢¥NHU-
Boit» (o nar. vivax). llnsonT nuTaeTest cogepRamuMes
B 3PHTPOIHTE FreMOTIOOHHOM H BHIPACTaeT HACTONBKO, YTO
BRHHMAET NOYTH Bech 00%BeM BPUTPOIHNTA, OTTECHAS €ro
COREPKHMOe K Nepud)epHH B BAe KAeMKH, 3aTeM HIM30HT
OKPYTAfeTCA, NepecTaeT 06GpA30BEIBATE IICEBAONIONHHA, €T0
AAPO HECKOIBKO pas JeJNTCA MHTOTHYeCKH, o0pasysa 10 —
20 (uanre seero 16) aaep. Boocnencrsau BoKpyT agep obo-
cofingeTcA DHTONAA3IMA H, COOTBETCTBeHHO YHCIY sfAlep,
GOoPMUPYIOTCA MEPO3OHTEL

ITocne pazpylieaEns 3pUTPONETA MEPO3OATH OKASHIBA-
107TCH B ILAa3Me Kpoen, KpoMe HHX, B INTa3My Takke HONAa-
Fa0T OTXORK HX KUSHeNeATelbHOCTH, obpazoBasmnAeca
B Pe3yJAbTATE HEIIOMHOTO YCROSEHS NAPA3IUTOM TeMOrobn:-
Ha. U caMyy MepO3OHMTH B IX TOKCHYHHE OTXOAEl SBISIOTCH
YYHePOAHLIME JNA OPraHHSMA JENOBEKA CTPYKTYPAMH H
obnaaaloT AHTHTeHHRIME cBoMcTBaMn, IToaTroMy HX mosBIe-
HUe BO BHYTpeHHell cpeie HeMeXZNeHHO BMSHIBAET AKTHE-
HYI0 PEARIFI0 FMMYHHOM CACTEMbI, KOTODAA HAYHHAET O0ph-
6y ¢ agTHreHOM. Bee 3T0 BHIpAXKAETCA B BHAE JUXODATKHA.
BHauase noaenaeTcs AL 03000, ofman cnafocTh, MBI-
IIedHEIe U roJoBEAA G0JH, KOMKA CTAHOBHTCA GIeZHOI.
B Teyenne HeCKOJABKHX UACOB TEMHOEDATYDA Tela TOBLIIIA-
erca po 39 — 41°C, 3aTeM YyBCTEO 03HODA CMEHAET KAp,
JHIO KpacHeeT, YCHIMBaeTcA rojlosnas Gone, yuamsaercs
OyALC H MOABAAETCH Rawaa. IIpu Tponuveckoit manapuu
BO3MOKEH IOHOC B G60JIH B :xiBOTe. BosLitbIe 9acTO Gpeadr.
IIpomomKUTEeNEHOCTE OPHUCTYIA JHXODAJKHE HeBeNHKa, H
gepes IDecTh — BOCEME Yacos O0BIYHO TeMICPATYPA CHUMNKA-
ercda A0 HOpMaabHOi. Oxaaxo GONLHON NMPOAGIERAET HCILI-
THIBATh CHAGOCTE, CHNLHO MOTEET H Uepesd KAKOS-TO BpeMaA
sacwnaer. O0mas OpoAQIKATENHLHOCTE IPMCTYIA OBBIYHO
COCTABAAST MeCTs — HecATh JACOB, :

ITpexpamenne CEAMIITOMOB HPORCXOAUT M3-3a TOIO, ITO
MEPOBOMTH He HAXOATCHA JNOAr0 B IMIasMe, a IPOHHKAIOT
B ApYTHEe SPHTPOOMTHI, I'leé OHA BHOBE CTAHOBRATCH Hemo-
CTYUHEIMH N8 AMMYBEOKOMIIETEHTHBIX MOJIERKYJI H KJIEeTOK
MAaRpOODPTaEH3Ma, YTO ABAACTCA NPAYHHON Ipexpamenns
HMMYHHLIX peakiruii,

a8

BHYyTpUSPETPOMUTAPHAA CTAAHA PASBHTHA IapasnTa
[OBTOPSAETCA HECKONbKO pas. IIpu aToM KamaLIi pas BhI-
x0fi HOBHX MEPOSOHTOB U3 3PHTPOLMTOR B IIa3My IPOHC-
XOANT CHHXPOHEO M CONMPOBOKAAETCH ONMCAHHBIMM BEILIE
gpHCTYHaMKE arxopagxu. IIpogo/KuTeNBbHOCTE BHYTPH-
spg-rporm'rapnoﬁ CTAINY IMH30rOHHH aasa P. malaria co-
craBaaeT 72 4., a Ias Apyrux sngos 48 u. IlosToMy BRIZEI-
paeMBbie 3THME NapasuTaMi 3a6o1eBaHusA 00EIYHO HASHIBAIOT
B COOTBETCTBUM C TIePHOJHYHOCTEIO BBIXOAA MEPOICHTOB
§, CRENOBATENBHO, IpACTYRoB AH3opagxn (puc. 27). Oxn-
HAXO0 DU TPONMYECKOH MAJXAPHA NPACTYINE MOTYT CAEHO-
BATH OAMH 33 ADYTHEM NourH 6e3 mepepniBa. JHATHOCTHHKA
2630y UTENA N0 NEPAOAWYHOCTH NPHACTYIIOB TAKIKE MOMKET
GEITH JATPYAHEHA B cryIae HHOHIHPOBAHAA 9eJJ0BEKA CDa-
3y HeCKOJBKUMHE BAAAMM NJIA3MOAAS.

+ -+ (OEHAKO YeJOBEK ABJAACTCA AAA ManApuifHOTO mIjaas-
MUAKS JIHIOb IPOMEXYTOYHEIM X03AHHOM, & AJA IOJIHOTO
PasBHTHA IIADA3NTA HEOOXOAUMO NOX060¢ PAIMHOMEHUE,
Komopoe npoxodum 8 opzanu3Me OKOHYAIMEABHOZ0 XO3RU-
Ra.— xomapa. I1oaTOMY noc/ie MHOTOKPATHRIX IIOBTOPEHUH
SPMTPOLIMTAPHON CTAaZMM DABBHBAIOTCA HE MEDO3OMTHI, 2
HespeJnie NMOJOBHE KIETKH — 'AMOHRTEI {HX eIle HASBIBAI)T
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S Pnc. 27. TemnepamypHas KpUean Yyenosexa
K npu 3aboneeaHutl mpexdnoerod Manspued:

i Mguny = cmaduy paseunus Plasmodium vivax, coomeememeyiouitie paanimodl

mesnepamype mena onbHO20; IAWMPLXOBEH HOUHOT NePLIOd CYmoK
{no B. A. Jozemo)



eamemoyumani). 'aMoOETH GRIBAIOT ABYX THIOR — MAaKpPo-
TAaMOHTEI, I3 HEX B OPTAEH3Me KOMapa BIOCIeACTEAH 06-
pasyloTcs SKeHCKHe IaMeThl, ¥ MHKDOTAMOHTHL, KOTODEIe
saTeM FAAYT HAYAJIO MUKDOTAMETAM. DTH KIETKH HMET
OKPYTAYIO GopMy M Gonee XPYIHEIE, T€M MEPO30OMTHI, Pas-
Mepul. Ha roM passuTHE MAAAPHUITHOIO NJI4A3MOSHA B OPra-
HH3Me YeJIOBEKA 3AKAHUYMBAECTCH, H JUIA IPOLOAKCHNT JKH3-
HEHHOT'O OMKJNA OEHA AOJNKHE IIONMACTh B OPraHU3M KOMApa.

B mpomecce xXOpDMAeHESA B JKEAVIOK KOMADA BMeECTe ¢
KPOBBIO HOMAAAlOT TaKKe IAMOHTHL. B mumeBapurennHof
CHCTEMEe KOMAapa HpPOMCXOIWT NankBeilllee cospeBaHHe Ta-
MOHTOB W HpeBpAUIeERe MX B 3pejbie raMerrl, Iaa aroro
He00XoANMO, YTOOH TeMmeparypa Gelia He Hmxe +14,5°C,
B mponecce cospeBaHNA MAKPOTAMOHTEI He NeJIATCH H BHUEO-
H3MEHANIOTCA B MAKPOraMeThl (3KeHCKHEe I'AMeTRI), Torga KaK
AApA MUKDOTAMOHTOE HeCKONBKO DA ZONATCA METOTHUCCKN
7 JAIOT HAYAJIO MATH-INeCTH MEKporaMeraM. Hamomumaem,
UTO ¥ CHOPOBHKOB SUMOTHUCCKAA PEAYKIUA (ANILIONAHA TOME-
KO 3MIora M mepeoe ACNeHHWe ee AApa NpeacTapaser coboi
meifo3), NOITOMY BCE KJETKH HA APYTUX CTANUAX DPASBHTHS,
B TOM 9HCJAe ¥ PAMETONMNTH, ABIAIOTCH IRIICMAHLIMH, HX
Axpa MOTYT NeNNTCH TOAbKO muroaoM. Ilocne aToro mpomc-
XONET KODYIARAS MAKPO- B MHEKPOTAMET.

O6pasoBaBmafcsa 3UroTa DOABMIKHA, [IOSTOMY €e Ha-
3BIBAIOT OoKxuremoli. OBa AXTHBHO NMEPEeMEINASTCS M OKa-
3HIBAETCA NOJ SIUTEIHNEM CTeHKH JKeNyaKxa KoMapa, rae
bnxcupyerca, mpespamascek B oonmery. CHauana sSapo
SHIOTHI IENINTCS Meito30M, nocke Zero ofpasoBaBIOHecs ramn-
ZOMZHEE AAPA MHOI'OKDATHO ASNATCA MHTO30M. B pesyan-
TaTe CIIOPOTOHMH B oomAcTe obpasyiores xo 10000 coopo-
sonToE. CTeRKa co3peBINell OOLECTEL JONACTCH, H HAIIOM-
HAKIIZE €€ CIOPOSOUTH OKAJKIBAIOTCH B MOJOCTH Tela
KoMapa. OTTyAa CHODO3OHTE MHTPHDYIOT B OPTAHEI KOMAa-
Pa, rIaBRHLIM O0pA30M B €10 CHIOHHRE Keleas (puc. 28).
Taxroit komap cniocofen UpH YKyce BHECTH LADAZHTA B KPOBL
qenoBeKa. C MOMEH?Ta MONARAHNA TaMETOIHTOB C KPOBLIO
B OPTAHH3M KOMAPA [0 3aCeNeHHA CAIOHHBIX JKeesd CIopo-
soutaMn obuaEo npoxognt 7 — 45 ameil.
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" 24 - onoposoums!, NOKUBAICUIS OOYUCTY;
o i xomapa (no E. M. Xeiloury)

P Ke. 28, Ljuxn passumun manapuiinozo nnaaModun poda Plasmodium:
1 — enoposoumsr; 2 — 4 = WUSOEOHUA 8 NSYBHU (2 — cnopozoum, enedpustiuics
8 NBHBHOYHYIC KINOTKY, 3 — RECTYILUT WUIOHIT G MHOZONUCHONNBIMU ROpany;

9 10- pamadwmonmanauepoaounmusuxoouxmspumpoumm,xpoue
MEPOIOUMOs, BUDHL! 30pHS NUSMENMA); 11 = Monodoll MaKkposamoHm;
113 smonodoli Murpozamonm; 12 = spenbil Maxpozasonm; 12a — spentil
wxpoaamum, 13 — maxposamema; 14 — muxposamonm; 15 — cbpasceanue

surpozasem (chnagennauim); 16 - konynauus; 17 — suzoma; 18 — nodelxnan

wama {ooxurema); 19 — NDOHURNOBEHUE COKUNGM CKEOIL CITIBHKY KIRURYHUKS
S KOMApa; 20 — NPespALYEHLE OOKUNBMEI & OOUUCTMY Ha HBPYXHOT CIRBHKS
T Ktuneusuce Komapa; 21, 22 — pacmywian 0oyucIia ¢ denuumMuCs SOpamMu;
o - co LMAMU U ODCIMBMOYKLIM MENoM,

. 23 — 3penan cOUUCMA CO CROPAI0 . b
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THIT KHHJOCITOPHJHH (CNIDOSPORIDIA)

Bee kxungocnopaaun (a mx oxoao 600 Bxaoe) asnda-
oTea nmapasuTaMi. OT CHOPOBHKOB OHM OTJIHYAIOTCS HA-
NUYHeM CHOMHBIX MHOTOKJETOUHBIX CIOp, CHAGMEHHRIX
CTPEXATEABERMH KIeTKAME (KaOCYJIaMH) B 0CODeHHOCTA-
MH JRU3HEHHOTO IHKJA. THO COCTOHT M3 FBYX KAACCOR:
MHKCocnopuaAH# B axTHHoOMHUKcnmami. Kiace
murcocanopagun {(Myxosporidia) conep:rur oxono 400 Bu-
OB, KOTOPEIC MIABHEIM 00Pa30M HOPAMKAIOT PO, pesKe seM-
HOBOZHHX 7 penruianii. Knace akruromuxenaun (Actino-
mixidia) napasaTupyer Ha 6eCNO3SBOHOYHEIX (B OCHOBHOM,
MANOINETHHKOBLIX YePBIX), OT MEKCOCTIOPHARY X OTNH-
gaeT 60mee CIOMKHO YCTPOSHHBIE CIIOPEL.

SapaxkeHHe KEHAOCIOPDHAMAMH HauMHAETCA ¢ 3arja-
TRIEAHUA PEIOOif cniopel. B RamAoil cnope HMeOTCA OT ABYX
KO IeCTH CTPEKATENLHEX KANCYN CO CKPYYeHHOM CTpeKa-
TeAbHO# HAMTBEI0. B NONOCTH KHIIKH CTPEKATENLHBIE KAI-
CYNH CpabaTHBAIOT, IPA 9TOM HATH BLICTPDEAHBAECT H BTHI-
KaeTcH B crerKy KEmkH (pHe. 29). ITocae aToro creopxku
CHOPBI PACKPRIBAIOTCH, ¥ H3 Hee BRIXOANT aMebonnmas aum-
JACHEHAA KASTRA, KOTOPAA me-
peMemaeTcad gepe3 CTEHKY
KAMNKH ¥, IONAB B KPOREHOC-
HEIN COCYI, C TOKOM KPOBY Ite-
PEHOCHTCH B OPraHsl PHIGEL.
Tam agpo MHOMOKPATHO AeJIHT-
¢ MHTO30M, B pe3yJabrare
uero ofpasyercsa MHOrosjgep-
mutit nnasmognit. Iuronnas-
Ma IIA3ZMOINA NMOCTEHeHHO

Puc. 29, Cnopwpaanuxe@os

HuREaeTcd B 60'beMe M JOCTHIAeT SEAYHTENLHEIX Pa3-
MepoB (X0 ABYX CAaHTUMETPOB H Gonee), npu camoil pasHo-
obpasuoi Gopue (puc. 30). B ranax xosauna Taxoil nias-
monnit HOPMHEPYET XOPOIIO BHIPAMKEHHEIE ITANIKA.

Pue. 30, Mnazmoduu pasHex 6udoe mMukcocnopudud:
A - Ortholinea divergens; & - Chioromyxum faydigi; B — Sinuolinea dimorphae;

X = Ceratomyxa ramosa; 3 — Ceratomyxa drepanopsettae; ¥ — Ceratomyxa
appendicufata; K - Myxidium lieberkihni (no ttyremany)

4? f'-Myxoprmemcaudams.ﬂ Sphaerospora irregutaris; E - Leplotheca agilis;



Puc. 31. Cnopa
MUKCOCROPpUOLIL
(Henneguya zikaweiensis)
{no Wynsmany)

PaznmualoT rereTaTHRELE H reBePATHRHEIE ANDA TLIA3-
MoauA. B sezemamusnvix 20pax AXTUBHO UAYT IIPONECCH
TPAHCKPUITIIAK, YTO O0ecneuHBaeT CUBTe3 ZOCTATOWHOIO
KOJAu4YecTea HeoOxopumelx Oenxos. Taxmm oOpaszoMm, 3TH
Axpa 06ecIeuNBaAIT PYEKIHOHAJILAYIO 3 ASHECICCOOHOCTD
mnasMoaus. FenepaTHBpHBe AZDa HeoOXOZUMEL Zaa obpa-
30BaHHA cnoop. Kax MBE yiKe oTMeuajm BHIUIe, ANA 3TOTO
THNA XapaKTepHR MHOTOARepHRe cOopkl, Hx dopMuposa-
HAE HAYAHASTCH ¢ cepdd jejaenuit reneparusHoro axnpa,
IpudeM OZHO H3 ReJleHHH Meifos, B peaynbTaTe uero mosas-
AgerTca MHOTOAAepHEIR nancnopofagcm. B ®aXE0M N3 HUX
saTeM o0pasyrTca N0 ABe CIOPH, COCTOAMHE H3 IIECTH A
Gomee rammomgHEX fAgep. CHOpPH HMeEXT CTBOPKH, SAINe
Beero mx GbIBAeT ABE, HO ¥ HEKOTOPEIX KHUNOCIODHARI uX
MoskeT OBITE B Gonpme (A0 meeTn). FacTo ¢TBOPKH HMEIOT
BHIpocTEl. OHE YBeRAHUYHBAIOT OGIOYI0 MOBEPXHOCTL CHOPEL
H BHINOJHAIOT PONB CBCeoOPASHEIX BOAHHIX <HADYCOB#,
cnocobGereya nrasyvecrr (pue. 31). KoaudecTBo cTpeka-
TeJIbHEIX KANCYJ IPOMOPIHOHANLEO YACIY CTBOPOK. BHYyT-
PH CHOPH HAXOAHTCA ABYX'BAAEPHAA KJIETK&, 3 KOTODOit
BIOCAeAcTBHA ofpasyerca EoBHi mrasmozuil, llas sroro
cIopa AOJMHA BEIITH H3 Tela X03AHHA H IOMACTD B BOXY.
IlaccuBHO mIaBad B TONIE BOAH, CHIOPa MPOTMATEIBACTCA
pribol 1 monazaer B ee mAIIesapATeNbHBI TPAaRT, Hocme
cpabaTHIBAHAA CTPEKATENLHEX KAICYJ FAIIONARDBIE AADA
HaXoZANledca B cope KJAeTKHA CMHBAKTCA B OAHO JHILIO-
HAHOE, I B TAKOM COCTOAHMH KJETKa MNONAJAET B TKAHM
opranmaMa xosauHa, Taxum obpasoM, y wrudocnopudui
naasmoduii cofepacum Sunroudnvie aépa, a cnopw — zan-
AOUGHbIe. KHHAOCTIOPDHANAA MOrYT BLIGLIBATE MACCOBYIO
rabens ped, JeM HABOCAT SHAYMTENBHELA ymepl prIfo-
BOZHBIM XO3SHCTBAM, & TAKIKE MOPDCKOMY HPOMLINLICHHO-
My pHIGOJIOBCTBY.

- MIGAKOBUNHOZO0 HOpas

s

a © WIUZOHMBMY

THII MHKPOCITOPHIHH (MICROSPORIDIA)

MUKDPOCIHIODHINH ABISZIOTCA
PHYTPHKJIETOUHLIMI MAPDASHTAMM dJIe-
gucToHOrMX (GOJMBIIMHCTEO BHIOB) B
pui6 (HeBoNbIIOe KOJXNIECTBO BUOB).
B ornuume oT KHMAocHopuamnit, y
MHEEPOCIIOPUANE OZHOANEPHBIE CIIO-
pbl, XOTA OHH TAKIKE CONESPIKAT CTpe-
KgaTelibHele BETH (puc. 32). Sapaxe-
HEE APOMCXOTUT IPH NPOIVIATEIBAHNH
cnopei xosauroM. Koraa copa oxra-
SHBAETCA B IXHIEBAPHTEALHOM TPAK-
Te, H3 Hee BRIOpACLHIBAETCS CTPeKA-
TeABHAR HHTH M SAKDEIIASTCH B
ereaxe kumrH. [locme aToro comep-
SKHMOE CHOODE BMECTE ¢ AAPOM Iepe-
TeK8eT B KASTKY SNUTENAA KHITHH,
Fie TPOAOAKAETCA DASBHTHE IApA-
sura. IIpu aToM o6pasyioTca MeaKe MHOTOAIePHEIE IJIa3-
MOIHMH B OTHAENBHEIe MeJIKHE (YeTHIDE — IHeCTH MKM, DeOKO
O ReCATH MEKM) KJIeTKH, coSpaHHEBIe B IemoukH (pHe. 33).
8areM HaTUHAKT POPMUPOBATECH ORHOSAEpPHLIE CIODEI.
+#  Hexoropbele MEKPOCHOPHAMN ABAKIOTCA NAPA3IHTA-
MH OJIOMAINHEeHHLIX YeNOBOKOM HACEKOMEIX H IIO2TOMY
BMeT XosaiicT-
BEHHOE 3HATCHME,
8 uacraoctr, No-
sems apis BLISEHI-
‘Baet 3aoneBanne
HOZEMATO3 (Man
"‘T_I'Pac. 33. Cpes
¥ “yapes snumenuii

Puc. 32, Cxema
CMPOeHUR Cnops:
Mukpocnopuduu:

1 =adpo; 2 — Humb
{roc Jlomy, ¢ usmeHeHUAMU
B.A. fozenn)

U enopamu Nosema
bombycis

{no Wmemnemo)




OYeadHbIE MOHOC) ¥ MeJOHOCERX muen. [esno B TOM, UTO
ANA DOAREPIKBHUS YHCTOTH NYENLI BCErfa OHOPOKHAIOT
KHUIIeYHHK, BRIIETER HE Vb, JajKe B TeueHHe Beell 3UME
HAaCEeKOMEIe HAKANMIHBAIOT B KAMIEYHAKEe dKCKPeMeHTH J0
nepBoro BulieTa pecHoiB. OnHako passuBaInmiica B Ku-
mMeYHHKe ¥ TUeIH MapasHT BRIZRIBAET ero AUcPYHKLEKIO.
B pesyarsTarTe aToro AedeKamua OPOUCXOAHT He 38 mpefe-
JaMHu yILA, A MMeHHO B HeM. CoAep:alie CIIOPH SKCKpe-
MEHT: MOmajal0T Ha COTH ¥ Ha Apyrnx nmued. Oumman
cefa A HBBOEH NOPAROK B YiAbe, APYrue IM4eNhl OBICTPO
3APAXKANTCA CIOPAMH, H BCKOPe BCA NUENNHAA CeMBH IO-
rubaer.

Hpyriae MAKpOCTIOPAANE BHISKIBAIOT MAGENb I'YCeHMIT
TYTOBOTO IIEJKOIPALA.

THII HHO®Y30PHH (INFUZORIA),
HJIH PECHHYHBIE (CILIOPHORA)

B stoT THI 06BeANEAIOTCA HanOonee BRICOKOODPIaHH-
30BaHHLIe OpocTeitmne. Ux xapaxTepnsyioT ABe IIaBHEIE
oco0eHHOCTH: ABHIKEHHE NOCPEACTEOM MHOPOMHCHeHHRIX
PECHHYEX W TETEPOSACPHOCT: — HANWYHe OAHOBDEMEHHO
ABYX AAep: MEeJIKOTO JUIJIORAHOIO MUKPOHYKACYCE ¥ KPYIE-
HOT'O BHICOKONOJMHILTOMAHOTO MAKPORYKACYC. MAKPORYK-
Jeye elne HasulBaloT reHePATABARIM aapoM. OH obecnewn-
BAET COXPAHEHHE I'eHEeTHIecKol MHGOPMANHNE H Hepefavy
€e OpH pasMHOEeHUH. MakpoMyRAeyC, NaH BereTaTHBHOE
AP0, B DAaSMEQMEHHH He YYACTBYeT, HO IpPpH HMHETepdase
HMEHHO B 9TOM Sjpe IPOHMCXOAAT IpOIeCCH TPaHCKPHII-
xur PHK. CrexosaTenbHO, ME8KPOHYKJEYC YIDaBIseT
HUIHSACATEALHOCTRIO HeAeNAImenes KASTKH.

Beero nacumrrsaerca okoao 6000 sxaos uadysopui,
THO BRAKUaeT B cefA ARa RIACCA: KJACC PECHHYHE €
HHOY3O0PHE H Kiace cocymue HHPYBODHH.
TIpeacTasrTe Iy NepBOro KIACCE OCTAIOTCH MOKPEITHIMY Dec-
HMYKAME B TedeHHe Beell JXM3HHA (38 HCKIIOUEHHEM COCTO-
AHAA ITHCTH), a CocymMe HH(PYIOPHH MMEIOT PeCHHUYKH
TOABKO HA ONMPEAENEeHHEIX 3TANAX OHTOreHesa,

a6

MOXMOMOPaHHOS
N 4 - Gaaanbioe menbue (Kusemocosa); § —

Kanace Pecnuannie nagysopuu (Ciliata)

BoABHIMHACTRO U3 HAX BeAYT cBOGOEHLIN 00pAs KUsHE
(oAaBAKINAe ¥ NPAKPeN/ieHHKEe K cy6CTpaTy), OZHAKO
BCTPEdaloTCA B MAPASHTH (9KTO- M HACHApAsHTH). Han-
fonee M3BECTHHIM DPEACTABHTENEM KJIACCA ABJIAETCHE WH-
Pysopud Tydenska (Paramecium caudatum), koropad oon-
TaeT B CTOAYHX NpPeCHHX BOAOEMAX.

Dri AEGYIOPHH CHADYH ODOKPRITH OeJIHKYICH B Ho-
#TOMY HMEIOT IOCTOAHRYIO Gopmy Teaa. [leanukyna obpaso-
paHA ABYMA MeMOpaHamMm, MeXAY KOTOPHIME HMEETCS HpO-
crpancTBO. OHA IMeeT CIOKHKI penbed) B Bifie IPABANBHEIX
HECTATPAHHBIX HYeeK, YTO NPHJAET NeJITHKYIe BHICOKHE
MexaHIeCcKHe CBoifcTBA TpH Masoil Tonumae (pac. 34). Ilo
yraaM IeCTHrPAHEAKOB DACIOJATAIOTCH OTBEPCTHA MPUXO-
yucm (zpex. trix, trichos — Bonmoc, kystis — oyswips) — Ko-
POTKHX HAJNOYKOBHAHEIX CTPYKTYD. OHA OpH pasgpaste Hn
BEICTDEJIABAIOT B BUAE ANMRHON TORKOI HATH ¢ OCTPHIM HA-
HKOHGTHHKOM I B COOTEETCTBHH ¢ 06CTOATENBCTBAME BOHBA-
joTeA B TeA0 AoOLIYY HAH BpAara.

:;.' #.Puc. 34. Nennuxyna u kuHemodecMansHbil anrapam unpysopuu

e mychariexu (Paramecium catidatum] Ha ocHO8s SaHHbIX
SASKIMPOHRO-MUKPOCKONUYECKUX Liccnedosanuil:

1 — pBcHIMKY; 2 — v 3 = qumonnasMa;

an ibpunna;

6 — HeesicmpensHHan mpuxouuoma; 7 — kunemodecma, 8 — aHympenHan

momMbpana; O — napyxinan mempana (no penay u coaem.)
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Puc. 35, BpioxopecHU4Han

uHehyaopus (Stylonichia mytilus):
A = ¢ GprowHoll cmoponsl (ro flanse); B — cloky
{ro Bioynu); 1 = hpoHmMansHiie yuppbt;
2 — memBpanenis: 20opanHol 30HLI;
3~ ODUCIOM © OKDIOPOIMOGLIMU PECHUYKaMU U
MemBpanod; 4 — xeoCmoabia (KaydansHeie) ULPpPEY;
5 = nuwestie saxyonu; & — Marposyriayc:
7 = MUKDOHYHRNBYC; B — CITUHNBIS Liemunky;
9 = coKpamumensHas saKyono

B menTpax IIeCTEPPAHHBIX A9€eK M3 NeJUINKYJIHl Bbl-
XORAT pecHHYKH (00 YALTPACTPYKTYPE DeCHHUeK HoApoG-
EO PACCKA3AHO B pas3fieNie, OCBAIIEHHOM DECHAYKAM H JKIY-
Taxam). B gaudonee mpocToM sapuasTe PeCHEHYKH PABHO-
MepHO MOKPEIBAIT BCe Teno mpocTelimero. ¥ Gosee CIOXK-
HO OpragM3oBaHHMIX mAGYsopHEt orTMedasercs pudpepen-
OMagusA PeCHHYEX DO PasMepy, KpoMe TOro, OHH MOTYT
KOHIeHTPHPOBATRCH B OIPeJeeHHEIX MECTaX H COSANHATD-
cs (cauparhes) B Honee shperTHBHEIC GYEKONOHANLHEIS
KOMILZeKCH]. BRIeASIOT TPH THIA TAKHX KOMILIEKCOB: MeM-
Oparnenavi (KopoTkHe), MemOpanw (ANuMHHHE) (B ofomx
CIyIaAX PAAN PeCHATEK COeTUHAIOTCH HPOJOABHO) ¥ yup-
pbt — COBAHHE¢HME COCEAHMX PeCHHYeK B BHAEC KMCTOUKH
(puc. 35). Hauboaee cnosRELIe KOMIUIEKCH PeCHHYEK BETpe-
yaoTes BOAUBH NUTOCTOMAS.

Or pacHosoAeHHOTO B KTOIIA3Me §a3a1bHOTO TenbIA
Kasaof pecHHUXM N0 HANPABACHHIO K IEPeRHEMY KOHLY
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' ~®y10 cropory (puc. 37). ImrocTom

resia BPOXOAUT KUHemodecMarb-
nar pubpuaza. Cocenane bnbpns-
b1 HOPMHPYIOT TSIK — Kuremodec-
My, BuecTe ¢ fasanbEKIMY TeNbLA-
MH OJHOTO DPALA PECHHYEX OHH
COCTABAAIOT KUHEMU¥ecKyIo edumi-
yy. Bee aTo ofecieunnaer cornaco-
BaHHOE JEMIKEHHE DeCHHYEK IpH
ABHKEHHHM M 3aXBaTe IUINH,
¥ muornx nadysopuit B raybu-

Be KTOMAasMel (eOAM3H BAOILIASZ- ?
MBI} HAXOASTCA IPONOIbHBIE THMHH Puc. 38. Undyaopus
COKPATUTENLHBIX MEKpPOpHIAMEH- aogﬁ%’uggﬁ:gﬂ
TOB, TOMYYHABIIINE HASBAHIE MUOHEM. AOROXEHUBM POMOBO20
Hx coxpatneHme No3BoNIeT MpoCcTeii- CMaspemun
HIeMy B OUDefefeHEHRX OpeAeaax (o Kopnucy}
BpeMEeHHO MSMEHATHL GOPMY Tena.

. ¥ nomaBnawmero GonbUIMH-
crBa mHGY30pHil (38 HCKIAIOYEHEEM
HEKOTODLIX NAPA3HTOR, KOTOPLIE HO-
TIOLATOT BEH[ECTRA Yepes IMoBepx-
HOCTE TeNA) HMeeTca yraybrenne —
nepucmoM, AR npedpomoeas éo-
Doxxa, BeAyIICe B KAETOYHEIH poT
furTocTOM). B Haubonee npumn-
THEHOM BAPHAHT® IHTOCTOM PACIIO-
faraeTcd HA DeDeAHeM KOHITe TeJa
{puc. 36), y 6onee BLICOKOODPTaHU-
SUBAHHLIX OH cMemaeTcs Ha Sprom-

1
A\
My Ly o

Puc. 37. Uudhyaopua mygenska
{Paremecium caudatum);
i = DECHUMKU; 2 — MULSSAPUMBNLHLIG SaNYOITL;
. 8~ muxpowyrneyc; 4 ~ pomogoe omeepemue;
© 5= eznomka; 6 - NOPOLILILE 8 MOMEHIT
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Pue. 38. Cxema cmposHUA pomosozo
annapama uHgysopu mygbensu:

1 — pomosoe omsepemue; 2 - npeddespue;

3 — pomoean RONOCMb, 8 KOMOopol
pacnonoNaHbs Sa3anbHbe Yacmu MemMOpaHs!
U MemBpanens; 4 — ULIMOCMOoM;

§ — yumodgbapunike (anomka) (no Kopaucy}
POAOKASTCA B YKt KaHAT — K.Jle-
mounyio zaomicy (Yumogapunzc), ko-
TOpHIE 3aKaHYMBASTCH B PHIOILIAZME
(puc. 38). ¥ paBHODeCHHYHLIX HHQY-
30pH# B 00/IaCTA POTOBOrO AIMTAPATA
OTCYTCTBYR)‘I‘ pecnwmue KOMILTeKCH, TOTAR KAK ¥ APYTrUx
TaM MMeIOTCA pasnUYERe MeMOpaHkl, MeMOpARE AR 1 MIp-
pHl, ofaeryamiiue nOrionieHNe nHmA. B 4acTHOCTH, ¥ KPY-
ropecHMYHLIX HH(Y30pHil (K HUM OTHOCHTCA M Tydensxa)
nMeeTcs Opegpororoll anmapar. OH COCTOMT U3 TPEX KOPOT-
KX MeMGpaHeNrT, DACIOAOKEHHEIX CHERa OT PTA, ¥ OnHOH
Gosee prAHAON MeMOpaHE copara. 10 06pasoBaAHHE TIOXY-
uKNO0 AAagRaHue mempaxumernuyrm (puc. 39). ¥ enupanapHo-

pecHMYHEIX BHbY30prit MeMGpara He obpasyercd, a MeM0-

paHe//IN CHAPAJBHO 3aKpYUHMBAIOTCA Bnpapo. ¥ mEpyso-
puil, nuTaOmAXCA BIBSINEHHLIMYI YACTHRAMA 1 Gakrepus-
MH, DOTOBO€ OTBEPCTHE BCE BPEMA OCTAETCH OTKDHITHIM.
Torpa Kax y XHINHBIX (OHH MHTAKTCH APYTHMH IpOCTeH-
IIIHMM) OHO pacrcpmnae'rca J¥ME OIPH 38XBaTe NHINHA.

B sHzomnaszMe OT PIOTKH
OTHIHYDPOBHBAETCA NMHIIEBAPH-
TeALHAA BAKYOJb. 38TeM OHA
BOBJIEKAETCH B TOK IUTOIIAZMEL
H CORepHIAeT BHYTPH KJETKH
HYTH OO OripeAe]eHHEQR TPaeKTo-
pun. Ilo Mepe aBUMEHNA BAKY-
onb ({parocomMa) cambaercs ¢
ansocoMaMu. OpraEuveckuit
cyGerpar B Hell pacmeniaercH

Puc. 39. PecHuunast uHdysopust
(Tetrahymena pyriformis):
craRsowutics

¥ B BUJile MOHOMEDOB IOCTYIIAGT B ITHTO30Jb, Ile HCIOAL3Y-
ercs Ha HYIKZBI KJETKH HJIH TEePEBOZUTCA B HEPacTBODH-
Mile COBAHHEeHNA H OTKIAXBIBAECTCA B KadecTBe Tpoditgec-
EMX BRJAKYEHHH., BOXLIIHHECTBO UHDYSOPHA HCHONLIYIOT
aspobHOe ABIXAHWE, OAEAKO UPH AedunuTre KUCIOPOAa Hn
napasuTH3Me MOTYT UEIRKOM NepexXofHNTh Ha IHKOINAS,
HenepepapeHHbIe YACTHIL! 3aTeM BREIGPACKHIBAIOTCA IIVTEM
OKB0LUTO38 HapYy. Urdysopun ABaAloTCst eZHHCTBEH-
HHIMH A3 IPOCTellMEX, ¥ KOr0 UMeeTed NOCTOARHOe MECTo
BEI6pOCA HEYCEOSHHLIX HPOAYKTOB — ROPOWILYA.
: Y GonpImmHcTBA HRODYZ0pHIA Ha rpaHAIe MeXIY SKTO-
® BHACILIASMOH PACROJATAKTCA ABEe COKDATHTEIbHBIE BAKY-
o¥. ¥ GONbMMEHECTBA BUAOB HTH OPraAHE LILI TMEDT SHAYH-
TebHO foliee CROKHOE YCTPOHCTBO, HesKeNU ¥ APYTHX Ipo-
crefmmx. B cocTa® Kasmoil M3 HUX BXONWT IEHTPANBHBIH
- pesepByap (co0CTBEHHO BAKYOIb), PANHAILHO PACIIONONKEH-
HHe BOKDYT DedepByapa NATbL-CEMb NPHHOCAIUX KaHATb-
HeB H OAMH BHHOCAIUMI KaHameln. Baxyonn coxpamarores
monepemenno. Ilponece BAer craxmiino: CHAYANA IPIHOCH-
Hjde KAHANMBIE HANOJHAIOT BOZOH IeHTPAABHLIN peaepBy-
2P, KOTODLI HPH 9TOM pacTATHBaeTcH (AMACTONA), 3ATEM
CAeRyeT COKpaNleHHe NeHTPAIBHOrO PesepByapa B BHIGpOC
¥3 HEero BOAEL Yepes BHIHOCAIMI KaHaNel HApymy (CHeTo-
aa). YacToTa cOKpalleHMHA BaKyode# 3aBUCHT OT KOHIEHT-
panun coxei B orpyawmell BOLe B ee TeMOEPATYDHI.

- PagMHEOMXeHHAe HHQY30DHHE MOMKET OCYIIeCTBIATHCH
HONOBWM H GecnonniM cnocobamm, IIpu Geciosom pasMHO-
WLHAHR CHAY&Na OPOHCXOMAT AeNeHMe MHKPOHYKJIeyca

. METO30M, & NOMHIJOHAHLIA MAKPOHYKIEYC AGAMTCA NpO-
7 MOl mepeTAXKKOR. 3aTeM KiaeTKa AeNNTCH Ha ABe Rouep-
 ¥le, KOTopsie O0LIYHO 3aHOBQ (OPMUDYIOT POTOBLIC AIIIA-
% PATH M APYyrue HeJOCTAloUHe CTPYKTYPHM (pac. 40). -

@ ¥ nexoroprix uRdyz0puii Gecnonoe pasMHOMERNE IPO-
RexoxgutT B nMcre. ORRAKO mpu 5ToM ofpasyerca He ABe, a
FWECHONBKO AOYSPHHEX KIETOK, NPHYEM MEXAY IIOCICN0BA-
; Ae/ICHRAMY He NPOUCXOJHT YBeJIHUEGHEMSA padme-
JIRE KAeTOK (xax mpu ApoGaeHNM 3UNOTLI MEOTOKJICTOUHEIX ).
3 Becmosoe pasMHOMEHHe MOMKET HOBTOPSATHCH MHO-
#MoXpaTHO, OfHaKo AnA mAdyszopul HeoOxoamM mojOBOLH
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Puc. 40. Qenawansca uHysopun
mychenska (cXxemamuyno);
1 ~ coxpamumenbHan aarycns, 2 — pom;
3 - Senmwuiics Maxkporyrneyc; 4 — denmwiiiicn
MuxpoHykneyc (no flanay, ¢ usMeneHuaMy
B.A. lozens)

3 npouece. ¥ aTHX MUKPOOPTAHA3-
MOB OH OCYILECTEIISIETCS BeCchMa
cBoecOpasHo. ME ODpHBLIKAH K
TOMY, YTO HONOBOMY PA3MHOME-
HHIO BCerjs IpeanIecTByer obpa-
3oBaEAe 0cOORIX KNeTOK — raMeT,
00AATAIOIINX PAILIOAKHBIM Hab0-
poM xpomocod. Ilocme sroro gBe
raMeTsl 00A3aTe/IBHO CITHBAIOTCH,
ofpasys OxHY SNIIOMFHYIO SUTO-
Ty. ¥ HEQYSODH Bee MPOUCXO-
JuT ro-apyromy. OHE He ofpasy-
IOT PAMET, NOATOMY ¥ HHX HeT H
suroTel. BMecTo STOrO TeCHO
cOMuanMBNIZecd GONOBLIE TAPTHEPH OOPASYIOT OTHOCHTEINLHO
yaKu# HATONNASMATHUECKHH MOCTHK, coefMASIommil ofe
gaerks. OAHAKO IOXHONO CAWAHUA KAETOK He MDOHCXORMT.
Ilonogoit mpomecc TAKOrO THIIA HASEIBASTCH KOHB2AYLEl
(puc. 41). Hapany ¢ »THM MaXPOHYKJIEYC IOABEPraeTca pe-
AVKIAH B PAcHATaeTed, & MEKPOHYKAESYC JelINTCH Meilo30M.
Hz 06pasoBaBMAXCA B peadylIbTaTe Meifosa HeTHIpexX Tamio-
HAHBIX AfeP TPU PAspyLRIAIOTCS, & OCTABINeecA JeTBEpTOe Je-
JUTCA MHETO30M, OODAZYA IBA IAIIOHMAHLIX AAPR, HASLIBAEG-
MBIX RPoHYKACYCAMY. 3aTeM NMOJICBRIE MAPTEEPL] O0MeHRBA-
IOTCH OIPOHYKASYCAMH, T.€. MPOMCXOXMT 00MEH reHeTIUeCKTM
MaTtepHanoM. Ilpu sTOM OfMH M3 NPOHYKJIEYCOB MEePeXOXHT
Yyepes MATOILIASMATHUECKHA MOCTHE B APYIVIO KJIeTKY B CJH-
BAETCA ¢ OCTABIIHMCA TaM OPOHYKJIeycom, obpasya JHNNO-
uEHee AApo. To e caMmoe MPOUCKOANT B B ZPYyroit KIeTke.
IIocne 9Toro MUTOMMABMATAYECKMIT MOCTHK DAZPHBAETCA M
TONOBEIE NAPTHEPH pacxondrcs, o6nagas BUAONIMeHCHERIM
TreHeTHIECKUM MarepuanoMm. Ilocne pacxoKOeHHS KJIETOX
SAPO B KAXAON M3 HUX HEOZHOKPATHO JENHTCH W BHOBb pe-
KOBCTPYHPYIOTCH MAKPOHYKJIEYCH.
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Puc. 41.
Konviosatius
uHpyaopuil (Cxema):
A = HAYAND KOHBIOSALUY,
g neaol 0cobi A0epHLIT
armapam 6e3 vamenenul,
e npasoﬁ MUKDOHYRROYC

s K mpemuey GeneHuiy, N0 3 MUKDOHYKNOYCE € KawJOM KOHBI2ANME
dozoHepupyrom; £ — 00MeH MUSPUDYIOUWUML ApORYKReycaMu; X = causiue
- APOHYRABYCOR, ODPasoeanLe CURREPUOHE; 3 — SKCKONBIOZEHM, Denexue
CLUHKAPUOHE, M —~ IKCKOMDIOZBHM, HAHAN0 NPeEpalenun 0dHo20 U2 npodyxmos
GBROHUR CUNKBPUOHS 8 MBKDOHYKABYC; K — XCKOMBIo2aHM, paseumue AdepHozo

ANNAPAME IJBHONIOHO, CMAapoz0 MaKpoHyKneyca pe3opduposanucsk
@ yurnonnasse {no fpenmo, ¢ uasmeneriuamu B, A, Jozenn)

Hapany ¢ AeHCTBHTEIBHHM HOJOBHIM nponeccoM,

y uadyaopuil TakKe BOSMOXHA M er0 CBOeODPAsEaR HMH-

Tannsa. IIpH aToM AAepHEIR annapaT OIpPOXogUT Bee 9TaMlb,

OHMHCAHHEIE paHee, HO BCe 9TO HPOMCXOZAT B ONHOH KieT-

¥e, 623 KOHBIOTAIAM H HOJNOBOTO maprHepa. OGpasoBas-

. tUHeCA ranNOHAHBIe IPOHYKICYCHl 3aTeM CANBAIOTCA, BOC-

CTAHABARBaETCA AMIIOAAHRIH Halop XpoMocoM, a 3aTeM
dopuupyerea MAKPOHYKJEYC. Taroe +caMOONNOIOTBOpE-

' HHWes» HASKBAGTCH a8mozaMuell.

Cpean napasuruyeckrx wadyzopuil TOALKO Saranmu-

. OGult (Balantidium coli) pasBuBaeTCa B OPraHU3Me YeJOBe-
% ¥a, a GoAeaHsb, KOTOPYIO OH BHIKIBAET, HASLIBACTCS OAAGH-
& muduoszom. 10 oguH n3 Hanbolee KPYIHBIX MEKPOOPra-
¥ Enamop (MPHUHA KAETRE A0 TO MXM, a AauHA Z0o 200 MKM).
§ On uneer opantyio GopMy, IOKPLIT PeCREUKAMY 1 0BnazA-
ET BCeMH OCHOBHEIMHM CTPYKTYPAMH, KOTOPHIEe XapaKTEePHE!
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Puc. 42, Bananmududl
(Balantidium coli):
A - gezemarmuanas ¢opma; B — uucma;
1 = yumocmowm; 2 — yumoghapunec;
3 - mnyesapumenLHan aaKyons,;
4 = gpidenumentHan (CoORPaMUMensHan}
GaKYONb; B — MAKPOHYRNOYC!
6 — MuKporyxneyc, 7 — aHanbHan nopa
(nropowuya) (o Cmocapesy u Jyrogol)

ana pudysopwit (pmc. 42). B
TOM YHCJe ¥ HHX €CTh ILHTOC-
TOM, ITHTOMAPHHTC B AaXKe CO-
KPATHTeNLHBIE BAKYOIH (KOTO-
prie B GosEITUHCTBE CNIYYAEB IA-
pas3suTaM Ee CBOUCTBEHHRI).

Puc. 43. Cocyuian unbyaopus  Puc. 44. Cocywan uHgysopus

Bapa)xenne YeJIOBEKA IPO- - epepocppun (Sphaerophrya), dendpoxomamyc napadoxcansnan
HCXOJUT MyTeM HpOrIaTHIBAHNS SHICACLIEAIOWAR NPU NOMOUL! (Dendrocometas paradoxum)
muer. X MCTOMHEKOM MOTYT CEOUX UlYNanely 0GHOSPOMOHHO ¢ pasgemEnSHHLIMUY WYNANbUBMY:

LeCINb PECHUNHBIX LHGbY30pUT 1 — nodimMakHe .
6BITH CBHHBH, IO9TOMY paboTHU- - {ro Hogsneiiny) 2- coxpamumnmﬂ mw‘:ﬂm '
Kn cBuHOep™ Gonelor gamte. B - 3 — A0po (MaponyKkneyc) (no flanzy)

genoreKe NaApAasUT 3acenaeT TOMA- 220,

TODEIE MOTYT JKHTEL KaK KOMMEH-
CATTE], MATASCE MAKPOGROPOI, HO
HHOTZA PaspymIaxT CANIMCTYIO
0GONMONMKY KHIIKK H JIeKAIUe oA Hefl COCYABI. 3TO HPUBO-
AT ¥ o0pasoBaHUIO A3BHI, 4 B 00000 TAMENHX CAYIAdAX —
Jasxe ¥ mepdopAnHM KHIIeYHOH CTeHKN W NOoCNeAyioIneMy
nepuToHRTY. Bosesnn mporexaer B (opMe TANENIONO KOJATA
# COIPOBOMKAACTCA AAUTEIHHLIM KPOBABRIM IOHOCOM.

sy Puc. 45, Pasxsie (hopMet nouKoeanun coc 7 A
Kaace Cocymue muadysopun (Suctoria) P e R o bj;:;ux ug;,:fp

5, B — dee nocnedosamenibhbie Cadul eHYPENNERO0 AONKOBHUR Morogpuy
BroT Kaace o6pasyIoT MpocTERUINe ¢ YpesBEYalito croe- (Tokophrya cyclopum} (no Konnasiy)

ofpasHLIM cTpoeHHeM B 00pasoM ku3HM. Bo BapocnoM co- OpHKPenieHEMIME K cyGerpaty. Cocymue uadysopan as-
CTOAHHA OHY JIMINEHL] PEeCHHYeK, HO IPH 3TOM OHH COXpa- AAITCA XHOIHUKAMH, CBOM JKEPTBHL (rIaBHHIM obpasom,
HSIOT MHOTOYHCACHHEE Oa3alIbHLIe TeNbla, KOTODRIE nepen - PeCHHIHBIe RHQY30DHA M ApPyrHMe ApocTeiinye) OHH 3axX-
pasMHOMKEHHEEM JeNATCH, OTCYTCTBYeT POTOBOH ammapar. . BATHBAIOT INYIANBOAMH, KOrJA Teé NPONJNEBAIOT MHMO, R
STr mpocrefimpe BeAyT cHAauRit 06pas xumaHM, GyAyum l BhicachiBaioT (prc. 43). lUlynameiia MOTYT HMeTh HA KOHIEe

S LR

k
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B3JYTHE ¢ OTBEpPCTHEM, Beny-
UM BO BHyTpenuuil kagan., ¥
HeKOTOPHIX BAZOB HIyHaXbua
BerBATCA (PHC. 44).

ITonoeo#t mpomece, KaK H
y peCHUYHKIX MHE(DYI0pUH, mpo-
X05uT B GOopMe KOHDBIOTAIHH,
a Gecnonoe pasMHOMEHHAE OCY-
MECTRIAETCH MOCPeUCTBOM M0Y-

Puc. 46. Tokoghpua
{Tocophrya quadripartita).  gopammsa. IIpn aToM cHaYaNA Ha

Cs0600Hb1e 3MOPUOHE! (X 100)

NOBePXHOCTH Tena obpasyerca
{ro dununseay) P p

OyTopoK (Hapy¥XHOEe NIOYKOBA-
HHe) Ham BHYTPH Tena ofocobasercs y9acTOK LIHTOMAAS-
Mul (BHYTpeHHee [IOUKOBaEKe). B BEero U3 NUTOIJIAZMES I10-
CTyIaeT MUKPOHYKJeye (IOABUBIIANCA B Pe3YALTATe MH-
TOTHYECKOTO AeJeHN:A MUKPOHYKJIEYCA POAUTENLCKOR HH-
¢dysopan) ¥ GparMenT MakpoHykireyca (puc. 45). Kpome
TOro, B HHTOMNAsMy dopMupyomeiica #Hdysopnn nona-
AQI0T MHOFOYMCJIeHHble BasanbEhe TelNblla, M3 KOTOPHIX
ofpasyioTca pecRHYKHA. 3arem MoJoAAL HadY20PHA OTIIHY-
poruiraerca. OHA umMeer pecHUuKH (pmec. 46) ¥ Karoe-TO
BpeMs aKTHBHO ILJI&BAeT, IMOC]e Yero NPHCTaeT K cyberpa-
Ty, cOpacsBaeT pecHMUKA B GopMUpPYeT IXYIANBIIA,

® BonpocH piaa cAMOKOHTPO/S H MOBTOPeHHA

1. Kakue opraHM3aMbi OTHOCATCSK K IIAPCTBY JKMBOTHDIE?

2. YeM xapakTepH3YIOTCs NpocTeinme?

3. Uto npeacTasisiet o560l HITSHERHbIA MK MPOCTeRIMX ?

4. Kak mepeBMraoTcs capKkoJoBbie?

5. OnnAIHTe KU3HEHHDIN WHKJ JU3CHTEPRITHOH aMeObl.

6. Kak npoucxozuT mosopoe B 6ecTioioe Pa3MHOMKEHHE
JKTYTHKOBBIX 7

7. YeM pa3nu4alorcs pacTHTEsIbHDbIE ¥ KMBOTHBIE JKTy-
*THKOHOCLL ?

8. Kakue 3a601eBaHHS BHI3BIBAIOT XKI'YTHKOHOCIbI?

9. OnuumTe KASHEHHbIH WK MAZAPHHHOTO ILAA3MOAHA.

10. Kakue npnsHaky npucyms HAQY30pHAM?
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IMOAITAPCTBO MHOI'OKJETOYHBIE
(METAZOA)

TEOPHH ITPOHCXOXOEHHAA
MHOTIORJIETOYHbBIX OPTAHH3MOB

Ilo BnonHe O0BLEKTHBHMM NPUUEHAM MB He MOMKEM
¢ YBEPEHHOCTEHI0 0603HAYUTE NCTHHHEEIE NIYTH BOIHHKHO-
BEHHA MHOIMOKJeTOYHEIX OpraHMaMoB. OfHaKo Ha mpo-
TAMNKEHHH HCTODPHH GHOMOrMM HEMANO YUYeHHIX NMHITAIHCH
OTBETHT: HA 5TOT BOmpoc. M B KayecTBe MX HacaenHs
cerofa cymecTsyeT SecuncleHHOe MAOKECTBO HAYIHRBIX
H eIne Ooxmle OTKDOBEHHO HEHAYYHRIX TeOpHWil IpoMC-
XOKALHHA MHOMOKJXeTOUHocTH., Hanbonee HIBeCTHHIMA
cauTaoTea rENoTesw J. lexkens, H.H. Meunurona n
H. Xamxu,

Ilo MEeHHNI0 Hemenxroro Smomora 9pmcra Iexkeas
(1874), MHOrOXJIeTOYHEIE MPONBOLILAN OT BHCOKOOPTAHK-
30BAHHAIX KOJIOHHAARHKEX IpocTeifmux maposaanok Gop-
MEI. OTH MUKPOOPTAHMIMEI He MOT'YT CUMTATHCA MHOTO-
KJeTOYHLIMA, MOCKOABKY BCE KAETKM Y HHX ONHHAKOBEIE
H OHM pacHoNoxEeHs! B oguH caoll, Iloasnenue apyxcaodi-
HOCTH 'eKKeNb CBA3HBAM ¢ IPOIECCOM HHBAPHHALIAHA, TIO
AHAJIOIMH ¢ U3BECTHLIM cnocoboM o6pazoBaNusa ABYXCIOMH-
HOl racTpyAl M3 oxHOCAOHHON GnacTyan! (Te e caMEle
cOBRITHR TPOMCXORAT, €CAH NPOTKHYTE CTEHKY BYT6oMDb-
HOTO MJAYA B HAMKATH Ha Hero). Kierkn, orasapBImmecs
OPH 3TOM BHYTPM, He MOPIH COXDAHATH CBOE NpexHee
cTpoerre B dyaromu, ITosroMy oMM AORMEE OHLAM BH-
AOU3MEHHUTHCH K BHINOXHATH, MIABHEM 00pasoM, Hnmie-
BapuTensEre QYHKUEM, ODepeBApABAA NUINesNe YacTH-
IEI, KOTOPHE NOCTYRAKH B 06pDa30BABIIYIOCA MEPBHUHYIO
KHIIEYHYI0 NMOA0CTh. Hapy:kHble e KIeTKR COXDAHAIH
PeCHAYMEH, ¢ NOMOINBIO KOTOPHIX TAKOe MHOTOKJIETOUHOe
KMBOTHOE NMAaBAN0, ['eKKeNb HASBAN CBO# FHIOTeTHYEC-
KHIl opranuaM z2ecmpeetl.

HeckoNpK0 HRYIO MUIIOTE3Y OPeAIOAKAT HAII COOTEUECT-
BeHHYK, OAHH H3 OCHoBaTened MMMYHOJOIMH, BeRunruit
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oregecrseHHRl yuennii H.H. Meunuron. OH Taxk e,
Kak H TeKKelb, ¢« IPOH3BOANY MHOTOKJIETOIHHIX H3 KO-
JOHHANLHHIX RI'VTHKOHOCIEB THIA BOJLBCKCE. OfBaKO
BO3HMKHOBEHUE JZBYXCJofiHOCTH OH CBASHBAN He C HH-
BaTHHaO#ell CTeHXHA BHYTDH, 4 ¢ MHrpanuelf Tyaa oT-
AEABHLIX KJIETOK M3 Hapy:Horo cjosa. Ilocae aroro, mo
MHeHHIO YIeHOTO, IPOPHBAJICSI MepBHYHHBIH DOT, 9Uepes
KOTOPHIT B IMepPBAYHYI0 KHIIEYEYIC MOJOCTH NOCTYIIANE
OMINA B YCBAWBAJIACH KISTKAMH BHYTPEHHEro clof. OTH
e KIeTKH, N0 MHeHHI0 MeuHMKOBa, 0CYIQeCTBAAIH
nojiopoii mponecce.

@OyHRIHel KIeTOK HAPYXHOrO CJ0A OCTANOCH ABU-
JKeHHe, BOCHPHITAES CUTHANOB | 3aimiuTa. Ha Takue MBIC-
aa MeyHHKOBA HABeJH JaHHRIE IO TACTPYAAIHA ¥ HA3-
OIHX MHOPMOKJME@TOYHEIX JXHBOTHBEIX — OHA OCYIECTBJIA-
eTcd MMEHHO IIYTeM MHATpANWM, A4 He HHBATHHAIHNH.
¥uennilt HA3BAX CBOH PHIOOTETHICCKREH opramnsM pazo-
yumennoii.

Tperhi H3 PACCMATDMEBAGMEIX TeOpHi mpeamosara-
eT BOBHMKHOBeHHE MHOTOKJETOUHLIX He H3 KOJOHHAND-
HBIX NpocTefimux, KOTOPHE COXPAHAIOT HEMANO MIPHMH-
THBHHX YepPT M K TOMY e cnocofHM x aBroTpodHOMY
OHTAHHD, 4 U3 HauboNee BHCOKOOPTAHUZOBAHHEIX, BpPO-
ne wHy30pRH.

HaunGonee #3BeCTHEIM CTOPOHHEHKOM 3T0H HAEH CUA-
raeTcd rocaaperuit soonor Hopam Xaamu. OH cunran,
qTO0 MHOMOKJEETOUHOCTH BOSHHKJA cpaady, OyTeM pasje-
JeHKS HA KJIETKH CHeNHANH3NPOBAHHBIX YIACTKOB IH-
ronmasMel. IIpm »>ToM M3 COKDATHTENLHWX BaKyolel
BIOJHE MOPH BOSHHKHYTE OPTAHL BHAEJeHAA, H3 MHO-
HeM — MYCKyJnaTypsa u T.4. HexoToprle Apyrue cTOpPOH-
HHEKH IMOX0XKHX B3TJIAAOB CUATAIOT, UYTO B KAYECTRE NPO-
TOTHIA MHOTOKMETOUHEX MOTVIN CAYKHTS MHOrOAACPHEIS
OAA3MOAMH ¢ AAPAMM DASHBIX THHOS (BereTaTHBHHIE,
reHepaTHBHEIE). B aT0M caydae noaBieHNe KAETOK CBA-
3BIBAIOT C OJHOMOMEHTHEIM 00ocobleAneM DHETONMIASME
BOKPYT Afep MIa3MOTHSA.

THII KHIIEYHOIIOJIOCTHBIE
(COELENTERATA)

K#IevyHONONOCTHEIE SBIAIOTCA BOJHBIME ABYXCIIOMHBI-
MHE MHOTOKJIETOYRAIMHE HHBOTHLIMH ¢ PATHANLHON CHMMET-
pueit rena. HeTUHHO MEOFOKASTOMHEIME HX MOXXHO HR3BATD
HOTOMY, YTO Y HEX IPOMCXOART JeTKaA pudrbepeanmpoBka
KJEeTOK, KOTOPHE IPORCXOAAT H3 ABYX 3aDOALIIIEBLIX JIMCT-
KOB — SKTOZEPMHE M SHTOAEePMEI. Paguansroil cuMMerpua
TeJa HA3HBAETCA MOTOMY, YTO BOKDPYI' NMpPOAOALEON OCH
KHBOTHOTO MOYKHO IPOBECTH HeOrDAHUUEHHOE KOJUUECTRO
IUIOCKOCTeR M Kaxknasd u3 HAX GyzeT ZeNNTH TeNO Ha ABE
CHMMeTpHYHEIe HoioBuanl. KpoMe kumeumromosocTHEIX,
PaZMAaNbHOIM CHMMeTDHeli B AKHEOTHOM MHUpe 062ak0T eIe
rpeSHeBMKH, KOTOpbIE MEE 34ECH He paccMaTpuBaeM. OCTaND-
Hble YXHBOTHEIe HMEIOT GHIATepPANBAYIO CHMMETDHIO Tela,
OpPH KOTOPOIf BOKPYT HPOZOJILHOR OCH MOMGHO TIPOBECTH TOJb-
KO OfiHY HJIOCKOCTE (CArUTTANBHY0), KOTOPAS DASAENNT TEJI0
HA /Be DaBHBIe NOJOBHHE — IIPABYI) M JIEBYIO, TOTHA KaK
BCE OCTANIBHBIEC IUIOCKOCTH OVAVT AeNHTL TOJIO HA HECHM-
MeTPHUYHbIe IOJOBHHEI (HAIIDHMED, BEPXHION N HUKHIOD
HJIH HePepHION M 3aAHIOI0).

B 3aBUCHMOCTH OT TOTO, KAKHE PA3Mephl — IPOAOILHEIS
WY HONepevYHHe — EPecbiafaioT, KHIHeYHONOAOCTHRX PA3-
AeNAI0T Ha NBA OCHOBHBIX Mopdoaornueckux tana. ¥ noau-
Ro6 NpeoGNanaloT IPOJONbHEIE PasMeps!, a ¥ Medys — mone-
peunnie. Mezyan! BefyT OMUHOUHELIH 06pa3 JKU3HY, 8 MOTHIIE!
MOTYT GBSTH KaK OFAHOYHBLIMHE, TAK X KOJIOHRANEHEIME (605~
MHHCTBO NOXANOB) dopMavm. Ilpu >ToM KOMOEHE MOryT
COCTOATH H3 ORWHAKOBHIX ocofeit (MomoMopdatnie) man us
PasHkIX (nomumMopdnbie). Bee KOMOHME HAYHHAIOT CBOE pas-
BHTHE C OAHOE 0coDM, KOTOpas B AanbHeiilzeM NOIKYeTCS,
oBpasorapurEecs HOBLIE OCOGH He OTHGNAIOTCT, & OCTAIOTCS
CBASRHHBIMM MEXAY coboit. KonoEuM pasHrIx kxumewsHomo-
JMOCTHBIX MOTYT GHITL BECHM2 MHOTOUYHC/ASHHBIMH M HACUH-
TRIBATE THCATH ocoleil. Menyans BCIO KH3HDL TPOBOAAT, CBO-
GoaNO niaBas B TOJNIE BOABL, M NHEPEHOCATCH BOXHBIME
MOTOKAMY HA SHAMMTENbHEIE DACCTOARRA, CASAOBATENBHO, OHK
BXOZAT B COCTAB MAKDOILIAHKTOHA. BOALIIAHCTEO M3 HHX
HHUBYT B COJNEHOH BOZE, HO €CTh M IPECHOBOAHEIE (POPMEI
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(Bcero uyeTwipe BHAA, BanpHMep Kpacnegaxycra). Oguanoy-
Hble TOJ¥NLl BeAyT IPUKPEILICHHE! K ACHHOMY cyGerpary
06pas JKUSHH, XOTA GOBIINHCTEO U3 HUX CIIOCOOHE! MeAIeH-
HO epeMemaThes. Kosonnambibie GOPMES OMAIIOR, KAK Npa-
B0, PEKCHPORAHE! Ha cyberpare 6osee ieCTKO A He CIIO-
COBHAI TTepeMeInATECA 1o AHY. XOTH H 3feCh MOMHO nalire
UCKIIOUERNA ~ KOJOHUaIbHBe cudoRoGopH BeAyT CBOGOA-
Honnasaomuit o6pas MASHH.

HesaprcrMo 0T MOPHOMOrHUECKOro THEA, 00mui mIaH
OpraHMSAIAN TeNna y KHIIeYHONOJOCTHRIX OAMHAKOB: OHM
apescTABIMOT co0oH ABYXCMORHEIA MElIOK ¢ ORHMM OTBED-
CTHEM, KOTOpOe CoofiiaeT racTPalbHYI0 NOJO0CT & OKPYHa-
jomeii cpenoit (puc. 47). Hapyxuuiit cioit — sKronepmMa, a
BHYTpEHHHIl — SHTOZepMa, 00a ciroa pasieseHH GecCTpyk-
TypHO#i Me3ozaeeit, B KOTOPOi MOTYT GLITH OGHAPYIKEHBI KJle-
TOYHEIE DNEMEHTH. B 3a8RCHMOCTH 0T GYRKIMOHANDHOM CIIe-
NMATHSANHK KJIeTKM 3xmodepmb. NOAPA3ASNAIOTCA HA
KOMKEO-MYCKYJIEREIE, CTPeKaTebHble, HEPBHBIC B HHTEPCTH-
IHAJBHBIE, HIN OPOMeKYTOUHbIE (3TO CTBOJOBBIE KIETKH,
n3 HAX 0BpasyloTes BCe Zpyrue KACTOUHLIE THILI). Inmo-
depma COCTOMT M3 KJAETOK ABYX TUNOB! KTYTHKOBEIX U e-
nesucTrX. JuddepeEOupPOBKA KIeTOK II03BOIAET OBOPUTE

02 - 3

Puc. 47. Cxema, NOKasbieaiowan cxodcmso 0CHOBHO20 Nhana
cmpoeHus etidpbl, Mady3sbl U 8KmUHLIL
A - 2udpa; B - medysa (nepeeepryma); B — akmurus; 1 — axmodepma;
- 2 - mesoanen; 3 — sumodepua (no K. Bunnu u coaem.)
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0 TIOABJIEHMY ¥ KUOIEIHOIONOCTREEX TKaHel. OfHaKo cney-
oT EOMHATD, YTO KIETKH ¥ HUX 00:1MHO He 06pasyior suaun-
TeNLHHY CKOIUIeHHH#, KAK 3TO NPOMCXOAMT B TKAHAX ApY-
THX, GoJiee BRICOKOOPraHUSOBAHHBIX HHBOTHBIX. B sTOoM
OTHOLUeHUHM KJeTOYHAA OPraHM3ANUA KHIIETHOMOJOCTHBIX
CKOpee HallOMUHAET CAOMHLIC TKAHHU PACTOHHH, ¥ KOTOPRIX
KJEeTKH PasBRIX THITOB TAKIKE ITePeMEKAIOTCI My cofoit.

KumewnonomocTHele pASMHOMKAIOTCA MOJIOBBIM M Oec-
DOJXBIM coocobamu. Becnosoe pasmuoncenue oCymecTBasd-
ercs TyTeM MMOYKOBAHHA U cTpobuaanu (moapobuee o6 sTom
ckasaro Hivke). Oco6o creayer HOAYepKHYTH PeROMEHAN -
HYI0 CIIOCOOHOCTR STAX JKUBOTHHIX K pereHepamyy — BOC-
CTAHOBJICHUIO YTPAYEHHEIX dacTelt Tejma. Mernno aTa cmo-
co0HOCTE O0YCROBMIIA HASBAHNKE OXKOTO M3 KJACCOB THIA —
rexposon. Onu Ea3BaHK B YecTs MadmyecKkoit TepHeiicKol
FHAPHI, ¢ KOTOpO# cpaxkanca I'epaxn. CornacHo mpeganstio,
KOTAa Tepolt orpyban y rHAPH OXHY TOMOBY, Y HEe TYT Ke
BHIPACTAN JBe ADYTHX, UT0 CAILHG Memano Mepakiy copa-
BHTHCH € UYAOBHINEM. ITA AHANOTNA BOSHHKJA ¥ INRejiap-
CKoro yueHoro AGpama TpamGae {1742) nocae cepnd onbi-
TOB, CBASAHHEIX € pereHepannell y mpecHOBONHOM THAPHI,
KOrZa MCCHAeAOBaTeN: DASPE3as MUBOTHOE HA KYCKH M Ha-
GarofaN, Kak M3 KaKAOrO M3 HAX BOSHHEKACT HOBAA THADA

{raxum ofpasom, A. Tpanbiae MOXKHO CUMTATH OCHOBOIIO-

NOKHHKOM YIeHHA o pereHepanum), Bosee toro, Tpambne
&1lle BRIBODAYNBAJ FAZDY HAMSHANKY, H OHA BRuKMBana. Kak
DOTOM BLIACHHJIH, KHBOTHOE IIPH 3TOM HE BBODAYHMBAJIOCH
06paTHO, TPOCTO KJIETKM SHTOACPMH R SKTOASPME MUIDH-
poeasm B nogoSanmy UM obaacts. CrrocobrocTs KHIey-
HONOJOCTHREIX BOCCTAHABAWBATE YACTH TENA TAKMKE Helaer

HX NMOXOXKMMH HA PACTEHHS, JJiA KOTOPHIX TAKOE CBOMCTBO
ABIAETCA OOLIMHLIM SBACHUECM,

Ilosoboe pasMHOMeHHE CBOMCTREHHO BCeM KHIIEYHO-
ToNOCTHLIM. [OHANHL ¥ FHADPOB0OEB MMEIOT SKTOASDPMANBHOE
OPOUCXOMXKACHHE, 8 ¥ CURDOHAHKIX MeZy3 M KODAILIOE —
sHTOMepManbHOe. Ilpu sToM obpasyerca AByxcaoiinas
AMYHHKS — NAGHYRG, KOTOPAA HMeeT I0J0CTh, HO JIHIIe-
Ha POTCBOTO OTEBepCcTHs. KpoMe Toro, muamyia mMOKpPHITA
PeCHNUKAaMHA, Oraronapsa 4yeMy cnocoGHA AKTHSHO ILTABAT.
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Tun cocrapisioT npumMepuo 9000 sraos. Bee onu Be-
AVT BOXHLIN 06pas MK3HH, 3acenssd BOAOEMBI C COJIOHOH H
mpecHoil Boso#i. B Tume BHIAEAAIOT TPH KJAacca: rHAPO -
HaoHHe cOAPOUAHBE MOAYSH M KOPANJK (Kopau-
JOBBIE TIOJHHE).

Kaace T'apponaasie (Hydrozoa)

Haubonee ¥sBecTHBIM NPEJICTABHTEAEM 3TOr0 KJIACCA
@ ABNACTCA rEApa. Bnepnrie ee
” gabmiogan Anromn Bam Jle-
BEeHTYK. B macroaniee BpeMa
muaposas dayHEa HACYHTHIBA-
er 29 BHEOB THAp, A3 HAX 8
BAROB BCTPEYAIOTCA B Npe-
p cEEIX Bomoemax crpanm CHT.
i T'mapa npeacraBaser coboit
\ BeGonnmofi monun (oxoso 1
¥ cM znunoH) ¢ Gonee MM Me-
Hee NPABHJILHOH DHIAHAPH-
geckoi dopuoit. Ee Teno
npeacTasaaer coboii AByX-
CAOMBEIL MEeIIOK ¢ OZHHEM OT-
BEPCTHEM — PTOM, KOTODPBINA
OKPYyAtaeT BeHUHK INyOajel
(6 - 12). Buragyreie noIy-
HaJgLla PEAPH B 3 — 4 pasa
OpeBLINAKT AIEAY Teja. Bea
BepPXHAA YACTE JKABOTHOrO,
HECYIlasd POTOBOE QTBEPCTHE
M INyIOaNbIa, HAGHBAESTCS 2U-
nocmoxox. Ilocne Hero cne-
IyeT OTHOCHTEIBHO IHPOKad

Pwuc. 48. lNpodonsMeili paspes c:ﬁeﬁenbwamoﬂ
2udpst (Hydra o.ltgacﬂsj

8- nonma,s myﬂo-uwwmn{mspuaﬂy}
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Puc. 48. Mocnedogamensheie cmadu nepedetkenuss sudps
{no Tpambne)

Puc. 50. Yuacmox cpesa audpst (Hydra
oﬂgactis) fpu SonsuUoM yeenueHU:
-~ CIMPOREMEnoNEIa

uen&paua, 6- snmoﬂepuanbnua
ALHLIG KTemKU;
7— xteneamue xnemiu (no Kecmnepy)

9aCTh TeNa — Merydouubiii omden, KOTOpHIK NePeXozuT B
Gonee yarwuit cmebexnex, SaKaHIHEARIUACA nodousoil
(puc. 48). C moMompIo MOACIIBE! IEAPA NPHKPEIIALTCH K
cybGeTparty, HO He HaBceraa — oHA cHocoGHa MeIJEHHO He-
PeABHraThLCA, CKOALIA HA IIOJOIIRe, M OTHOCHTENILHO GBI
CTPO DOCPEACTBOM «KYBHIDKOB» (pHC. 49).

IKmodepMma COCTOUT U3 HNATEAUANLHO-MYCKYIBHEIX,
CTPeKaTeARHBIX, HEPBERIX M NPOMEXYTOUHHIX KISTOK
(puc. 50). Haubosee MEOTOUMCACHARIMH ABJISIOTCA SIIHTE-
JHAALHO-MYyCKYNILHBbI¢, HASBAHHEIE 38 TO, UTO B HX 0ARAAL-
HOit YACTH AMEeTCH MBLINTeTHOe BOJOKOHILE,
OPHEHTHPOBAHHCE MO HPOZOIBHOH 0CH Texa
(pmc. 51). TloaToMy npH coKpalieRHH STHX
KJIETOK M'EApA YKOpaunsaeTca. Brlcora Kie-
TOK HeOAMHAKOBA H 3ABACHT OT DACHIOIOMKE-
HUR B Tejle: HA IYDANENAX OHH KOPOTHHE,

Puc. 51. DkmodepMancHan snumenuansho-
MycxynbHan xnemxa eudpet (Hydra oligactis)
{ro Pocxuny)
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Puc. 52. Knudet
U UX Cmpoenue.
A — Samapeu kuud Ha wynaneue
2udpst {no Kopda); & — cxema

cmposxun Samapey kHud
{no Banawealdy u3 k1. Kanaesa);
1 - bamapes KHud; 2 — nerempanma;
3 - sonwesHmo; 4 — ADPO
SNUMEnUanbHO-MILIBYHOT KMKU

A Ha OCTAJNILHOM Teje
BHICOTA HAMHOTO IIPeBhI-
4 maer MAPKHAY.

CmperxamenrsHbie
_ KREMKU AGRAIOMCR Xa-
3 paxmeproii ocoberroc-
4 M0 6CEX KUULELHONO-
B AGCMHbLIX, ¥ THAPHL OHA
pasbpocansl O BCeMy Tely, Ho HauboNee MEOTOYMCISeHHE
HA Iynaaenax, rge obpasyor GyropkM, HasbmBaeMEble 0a-
TapeaM (puc. 52). HecKoMbko MeHbINe CTpeKATENBHBIX
RIETOK B PKTOAEpMe JKeAYMOYHOTO oTHeNa, a B obaacTH
FUIOCTOMA B cTefelbKa HX O4YeHb Mane. CrperarenbHEE
KJeTKH (KAK H BCe OCTAJbHbLIC) 06pasyioTcd U3 NpoMexy-
TOYHBIX, HAY HATEPCTHIHANLHLIX, KIETOK, HO, chopMHA-
POBGBIIMCH, OHA BHEADAIOTCA BHYTPDb SIUTENAANILEC-MYC-
KVJIBHEIX KJICTOK, cocrasnad Oarapen. Kaxgpas GaTapea

IpE 3TOM BEJMIOYAST 0T 3 A0 15 cTpexaTenbHBIX KJAETOK.

Kamgada cTpeKaTeXbHAA KJIETKA HMEeT KAncyiy, Ko-
TOpYIO €INe HA3BIBAIOT KHudoii, AAA nemamoyucmoii. B
Kancyne HaXOZUTCH CIMPANBHO CKPYUeHHAS TOJAS HATS,
a HADYKY KJeTKH BHAGETCHS YYBCTBHTEIbHHIH BONOCOK —
KHHAOLMIb, OKPY:KeHHBIi MUKpOBopcHHKaMK (pac. 53).
IHpurocuoBeEHe K KHUIONWII) BEIZHIBAET €10 OTKAOHSHNE
B CTOPOHY, OPH 3TOM OH 3a4eBAeT MHKPOBODCHHKH, UTO
BRIZEIBAeT Bo30y:KACHHE KICTKA M ABJIACTCA CHIHAIOM AN
BHIOpOCA HATH H3 KALICYJLI.

Mopdonoragseckd BHAEAAIOT TP THIOA CTPEKaTeNb-
HLIX KJICTOK: REHEeMPAHRMUE, 2AI0MURGHMbL X 60AbBLHINL
(puc. 54). CaMBEIMH KPYITHEMA ARATIOTCA TeHeTPARTHL, Hx
3aJa9a COCTOMT B TOM, 9TO0H OpOGHATH HOKPOBW ACOHIYM.
Jna aroro B Teso MepPTBH CHAYaA BTHKAIOTCA CAQHEH-
HEIe BMECTE TPH CTHJIETA, KOTOPLIE 3ATEM PASBOPAYMEBAIOTCS
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Pwuc. 53. CmpexamensHsie KASMKU:
A ~ g ROKOSUAMCR COCTNOAHUL, B — C ebiBPOWBHHOD CMPEKEMAaNEHOUT HUMB0
’ (no Kiowy); B — cmpoesus xnudoyuna (no CraymepBaxy); 1 — »dpo;
2 — cmpekamensHan Kkancyna; 3 — KEUBOUUAb; 4 - CMPeXaMenbHas HUMb
C WUnUKaMU; § — Winel; 6 = WSy 7 ~ MUKDDBODOLIHKY

Puc. 54. Pasnuunbio munt CMpexamensHsix Kancyn (Hydra oligacfis):
A = RBHEMPEHITE C HECLISPOLSHHOT CITPOKAMONbHOL HUMBI;

b - ronempanma ¢ ebiSpowennoil CIMpeXamensHoil NUMbI0; 8 - nerempanma,
cripexamentHan HumMb komopod enedpunacs 8 noxposs: dolsmu; I - soneeesma;
A~ 2momuHaHma cmpenmonuHa; E ~— anomuHanma cmpeonuns;

1 ~ cmpexamentHen Humb, 2 — WKy, 3 — cmunemss; 4 — weiike;

§ - xpiwrenxa {ro tiyneye)



Pwuc. 55. Nocnedosamensrbie cmadut
GbICMPONLIGaHUA MEHeMpPaHM
{no tWyneye us ky. KaxHaeea)

Ha3afl, TeNM CAMRIM DACIINPSAA OTBEPCTHE M SAKPEIIAACH
B mDokporaxXx. Ifocre »Toro ® paHY BRICTpENHEZeT HHTH,
KOTOp&sd BHOCHT B TEJO HEePTBH ARORUTLIC BELIECTEA, Iapa-
araya ee (pue. b5, em. pue. 54-B, 54-B). I'mioruHaHTh
MMeOT MeHBIIHe PasMepHl, YeM HeEeTpaHThl. X merar Ba
JABe rpynnsl — Madsie H Gonsmue. Manse rRIOTHRARTH (CTe-
peosnnukl) BHOPACEIBAIOT JIUOKYI0 HHATEH Ge3 IIHIHKOB {CM,
puc. 54-E). oxaramor, 4TO TOT TAI CTPEKATENBHLIX KIe-
TOK He CAYXHT HATAAEHMWIO, 4 IIOMOTAET FEApe HepeiBu-
raThECS, IPAKJICHBASACH K CYOCTPATY B HMPOMECCce ABHKEHAS,
Hurp Gonpmux rMOTRHARTOR (CTPEIITONNH) EMEET MeIKHe,
CHEPANBHO YIOKeHHEe NIANAKH, KOTOpbie, I0-BUARMOMY,
BHIIOXHAKT 3amUTHYI0 GyHKUMND (cM. puc. 54-11). Camnbi-
MH MEeNXKHMH H3 CTPEKATeJIbHEIX KIeTOK SBASIOTCS BOJIb-
BeHTH {cM. prc. 54-T'), nMeloiqiie OTHOCHTRABHO KOPOTKYIO
HHYTH. IIpA BHICTPEIXBAHNA TAKAS HUTH OOBABAET HEPOBHO-
CTH IOKPOROB JXEPTBL M TeM CaAMEIM OTDAHHYHEBAET ee MOJ-
BHKHOCTSH. STOMY Tax:ke clIocofcTeyior Hebopmme mumy-
KM, 3aPHYTHIE H23aJ, KOTOphIe MOKPHBAIOT HAUTH.
Paanuyabie cTpeKaTeNbHEEe KJISTKH ZeMOHRCTPHDPYIOT
NPHBASAHHOCTh OOpPEAEeAeHHEBIM YYACTKAM TeJda THIPEL
(Tabu. 1). Bee erpexaTeibHEIe KIETKH BHCTPEAKBAIOT HATS
JAMIIb OOEH PA3 M BCKOpe HOCJIE TOT0 forubaTt,
Hepenvie xaemixu pacmoNOKeHH B SKTOAepMe AND-
¢dyaHo, oaEAKO GOIee YACTO OHM BCTPEUAIOTCH BOXPYT pra
H Ha mogoimee., OTPOCTKH HEDPBHEIX KJIETOK COODIAIOTCH
Mexay coboil, obpasys cyBsnuTenmalnuoe, cIieTende
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Tabaruya 1
TaGéaAnNa COOTHOUICHAS PASHEIX THIXOB KN
B PAATHUYIHEIX OTREIZX TeAAa ruap, %
(no I0. Y. ITonstacxkomy)

e

OfnacTb Tena TlexeTpanTul | TmoTunanTel | BonoaerTt
1. Uhmansua 28 7 65
2. TUnocTOM ¥ NepeaHss
racTpanNbHaA YacThb 30 65 5
Tena
3, FacTpancHan 44 56 0
4, Hoxnan 100 g 1]

(pac. 56). Taroi dupdysnviii mun HepsHOL cucmembl AB-
AgerTca HanpGolee OPUMHTHUBHMM B XHBOTHOM MHpe, IIO-
¢KOABKY BCe KJACTKH HAXOAATCA HA IOBEPXHOCTH H, Cje-
OoRaTesbHO, caabo zamiumensi. KpoMe Tore, andipysHoe
PRCCPEAOTOYEHHEe HEPBHLIX 3IEMEHTOB He MO3BONALT CODp-
NapOBATECA G0Jiee MJIH MeHee KPYIHHEIM CHOIJICHHAM
geprHOW THAHH, CHeNOBATENBHO, ¥ TAAPH! OTCYTCTBYIOT
BApBRAERE HeHTPsl. OZHAKO AAsKe 9TO HO3BOJIAET CHEpPE pe-
ArHPOBATEH Ha N3MeHeHUA BHeIIHed cpenl, OHA AaXe CIIC-
@offHa BHIpDAGATHIBATE YCIHOBHME pediierchl.

“or HumepoemuyuaabHbie, HIH NPOMENYMOLHbIE, KAEM-
Xit AMeroT HeboabIINe pasMeprt, 00LIYB0 OHH OKAZKIBAIOT-
CA OKDYEeHHEIMM ADYTAMY KJIETKAMH, Yanie BCeTO SHUTe-
JRALHBIMA (¢M. pre. 50). DYHKIAOHAILHO OHA ABIAIOTCH
CTBOJIOBEIMH, IIOSTOMY NPOMEXKYTOUHEIE KJAETKH BCErga
ocralores HepuddepernUpoBaHRLIMK. VIMEHHO OHM XAIOT
\Baqa.no BCEeM ZDYI'HM KJIETOYHHIM DJAEMEHTAM {KaK KTO-
J;epuu, TAaK U SETOoNepMBL). ORHARO CAEAYET o-rue'rmn, qTO
ahn'reama.uhno -MYCKYJABHBE H JKeNe3HCcThIe

_‘BHAeTRH SRTOEPMEL CIIOCOGHEI AeJIHThLCH, YBe-

AMYHBAA CBOK HNOUYAANMIO,

(s - IumodepMa COCTOUT U3 KJIETOIHBIX dJle-
MOHTOR ABYX CCHOBHAIX THIOB: 3IMHTEIUATLHO- -
MYCKYNISHHEX IMHIIEBADUTENbHLX A JKEeNe3HC-
~‘!$H:x Karerok (pre. 57, em. pnc. 50). Ilepehie

P we. 568. Cxema pacnanaxeﬂm HEPEHEIX KREMOK
e mene zudpst
C ATV {rio lecce}

i .



Pue. 57. MNonepe4tbiil paspes
cmebensvamoti 2udpe: (Hydra oligactis):
1 — sxmodepma; 2 = sHmodepma;

3 - GasansHan memlpang; 4 — 2acmpansHan
nonocms; 5 — axmodepmanshbie
SNUMBALANEHO-MYCKYbHbIE KITemKy;

6 = UHMEPCIMULUSILHEIE KNemKL,

7 — Menesucmsio KNOMKY;

8 — anumenuanbHO-MyCKYNbHLIE
sHOOMEnuaNLHLIe KNemKu
{no KO, . Nongxckomy)

MMEIOT MYCKYALHAIe BOXOKHA, PACIIONOMEHHEIe IIepneH/H-
KYAAPHO NPOROABHOH OCH Teaa, TOITOMY HX COKpaileHRde
OPHBOAMT K CYXKEHHIO TeNa ruiphl, T.e. OHH ABIAOTCA
AHTATOHMCTAMH aHAJOMMYHRIX KJIeTOK sKTogepMul. Ha anu-
kanrHOf {06pameHHOR B MOXOCTE) CTOPOHE 3THX KIAETOK
HMeeTCH OJHH — TpH KIyTRKA. JHelesreTeie KIeTKH Obl-
BAIOT ABYX THOOR — anuaodunbunie n Gasodbuiasnne. OHR
BHIACJIAIOT B MAINEBAPHTE/ILHYIO IIOJOCTE JUTAYCCKHE dep-
MEHTEH, pPacllellniAIAe OPraHnvYecKxue MAKPOMOJNEKYIAR
IO MOHOMepOB. B sHTOmEpMe, KpOMe TOTO, MMeeTcA He-
GOJILII0E KOJMHYECTEO IPOMEKYTOUHEIX KJAETOK,

IKRTOZEPMA H BPHTOZEPMA PASAEHCHH TOHKEM CA0eM
GeccTpyrTYpPHOE Me3ornem, KOTOPYIO eme Hagkisalor Oa-
3aNbROA MeMOpanoH.

Huaramre rEapel. Puapa — DPOXKOPNHMBEIN XHMMHAHK,
OHA IMTATaeTCA MEeAKHMHE BOOHBIMH XHBOTHBIMH, B OCHGB-
HOM PAYKAMEA: JTAGHUAMI, HAKIOCTIAMM, & TAKMKEe MPOCTeH-
mumMu. Ifo cBesemuaM oTedecTBeHHOro z0onora I'epama
(1953), rmapa Moxer YCIEIIHO OXOTHTHCA AaXe HA MeJ-
Kux pnib. Ceomo no0bIly JKHBOTHOE HapanH3yeT CTPEKS&-
TeARHEIMYE KJAGTKAMH, IIOCHe 9erd MOATAIMBAeT IIYIasib-
LAMH K DpOTOBOMY OTEBepCTHIO B saraarmeaer. IIpm srom
OHAMETD POTOBOTO OTBEPCTHA 3RAYHTENBHO YBEIHUYHBALT-
¢, IPeBOCXOAA JAAMETD Te/la B HECKOALKO pas. YceBoeHUe
IHTATENBHLIX BEIeCTB OCYIIeCTBAAETCA ABYMA cmocoba-
Mu. Bo-TlepBBIX, IHINEBHIE YACTHITAL MOI'YT HEAOCPEACTBEH-
HO 3AXBATLIBATHCA KJETKAMH, HMEIOMMMHA KIYTHRH, IY-
TeM PArouuTO3a M PACLIENNATHCA B IUTONAA3ME ¢ HMOMO-
me0 GepMeHTOB JH30COM., JTO 8RYMPUKIAemOLHOE
nuuiesaperie, HAIIOMEYM, YTO OHO ORLIO CROlicTBeHHO eme
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ppocTefiIiM B B mesioM a100as MUBOTHAA KJIETKA CIIocob-
ga K daronuTosy. Bo-BTOPEIX, ¥ rAAp (M APYrux KMIIeUHO-
N0JAOCTHHIX) C BOSHHKHOBEHMEM HOJOCTH HOABUWJIACH BO3-
MOMCHOCTB B RozocmioM nuwjeeqpenun. OKazaBITHCE B
AHeBAPATEIRHON MONOCTH, NPOTJIOUEEHCE KABOTHOE TOA-
BepraeTcA BO3ACHCTEBUIO THADOAATHECKUX (DepMeHTOB, KO-
TOphie BHACNAKT JKeNeSHCThie KJIeTRH sHTOZepMEl. Ifocie
3TOTO OPraBEMUeCKHE BEOIECTEA BCACBIBRIOTCA KJIeTKAMM 5H-
TOAEPME]l U Yepe3 Mesoriern ZuhPyRIHPYIOT B aKTOJEPMY.
Tlo AaHEAKIM HCCRENOBATENEH, THADA MOMET YCBAUBATE OeJI-
KH, KHPH H IDOJHCAXAPUNK KHEROTHOO NPROUCXOXIACHHA
(riuKoreH), OZAHAKO OHA He Crroco0HA mepepabaTHIBATE pac-
TETeAsENM Kpaxman, Hemepesapennnie cTPYKTYDEL (Hanpn-
Mep, XETHHOBEIE MRCTH DAYKOB) BHIBOAATCA U3 MHIIEBADY-
TeALHOR NOJOCTH T2KKe Yepes POTOBOE OTBEDCTHE,

. Or xapakTepa NI 38BHCHT OKPACKA THAPHI — JKH-
BOTHOE MOXReT OniTk nournm QecHBeTHEIM, CephHM, GyDHIM,
aggeanM. HHrepecHo, uTo 3eJeHHI¥ UBeT onpeeNAeTCH
OBHOKJIETOUHEIMA BOJODPOCAAME 300XI0DENNAME, KOTOPhIE
JEEBYT B Tele MBMAPH Kak cuMOHMoBTHI. IIpu aTOM ruapa
NOJIYIAET OT BOXOPOCHH KHCIOPOM, KOTOPOIG B MyTHOMH BoAe
HENOCTATOYHO, & 300XJI0pesIa NOTpedadeT BHIpabartiBae-
MEe PHAEDOIl B NpoXecce KUIHENEATERLHOCTH BOMECTBA
{yraeKmCcALIH ras, AMMHRAK), KOTODbIe BPOXHEL AJIA THADEI.
. PasMHomenme H paasuTHe. Fuapu pasMaONKAIOTCA
SecnoaniM 1 monoBEIM myTAMH. Becnonoe pasmuoxceHue
O[YHIeCTBIAETCA NOCPEACTBOM NOYK06aHUA, KOTODOe HAa-
Gmonan eme A. Bar Jleperryx. IIpu 3ToM Ha cpeareii qac-
TH TeJa, KOTOPYIO HASHIBAKT II0ACOM MOYKOBAHUA, EPHO-
gwuecku obpasdyorca Gyropkd, KOTophe PasBHBAIOTCH B
Monomuix THAD (pmc. 58). [locremerno #a BepmuHe Gyrop-

%A NpoprIBaeTcA POT B 06pasylorca Imynansna (OGLIYHO B

MEHLIIEM KOJMUYECTBE, YEM Y MATEDHHCKOTO OPraEHM3Ma).
Hexoropoe Bpema Monofas ruipa coxpasH#eT cBISEH ¢ PO-

_ ARTENhCRON 0co0BI0, IOCKE HEro pasfendeTcd M KHBeT

eamMocToaTenbHO. [[0YKOBARAE ¥ rRAD OOLITHO UAET JETOM

- GPR Temno#l morose u oSmabHOH nHme, DpUUEM OLHOBDE-
- MEHHO MOTYT PA3BABATECH TIO ABE-TDH MOYKH.



Puc. 58. Cmebenpyamas audpa.

Pasnuvtsie cmaduy noYkoeaHus
{pucyHox ¢ xueozo 06bEKMa
Apu HeBORLILOM y8enudeHuL}
{no FO. M. lonanciomy)

K nososomy pazmro-
JEHLI0 KHBOTHHIE NPR-
CTYHmaloT OCeHBbIO ¢ Ha-
CTYNJeHHAEM XOJO0JA0B.
ITpecrOBOARDLIE THEDHI SB-
AA0TCH PASKENBHOIOIEI-
MH, HO CpEAH APDYTHX BH-
AOB HMETCA U repMad-
poAuTel, 'aMeTH ¥ BCeX THAPOMAHHMX 00pasylorcs H3
HHTEPCTAOHANLHEIX (IPDOMEKYTOUHBIX) KAETOX SKTOASPMEI
(v ZpYPEX KMINeYHONONCCTHLIX — M3 SHTONEPMEI), IIpH 3TOM
¥ CAMIIOB OHM MHOTOKPATHO AENATCA B 00pasyIOT CKOILIe-
HEA CHEePMOTOI0NAOB, & ¥ CAMOK KAKIAR MPOMERYTOYHAR
KJeTKa ZaeT Havalo ofHoH siinexnerwe., TaMm, rie uper ra-
MeTOTeHe3, o0pasyl0oTca B3AYTHA DKTONEPMB!, KOTODHE HA-
2RIBAXOT roHAfaMY, IIpn 2TOM MY:KCKHe I'OHAZEL PACIIOJIArS-
JIOTCH B BepXHeH, A JKEHCKEE ~ B HIDKHeH YacTH Teas rupn
(prc. 59). Onnozorsopense AHIEKNSTOK NPOHCXOZUT OCe-
HBIO B TeJIe MATEPY, NOCJI@ YeTo OHH NOKPHIBAIOTCH TLNOTHOMN
000N0UKOIl H B TAKOM COCTOSIHMH SHMYIOT, A PONRTENHCKAH
opra=EfsM K 3uMe morubaer,
Becroli M3 noKoAINUXCA Of-
JIOXOTBOPEHHEIX ARI] PA3BUBA-
I0TCA MOJIoARie rEAphl. Cre-
AyeT OTMeTHTH, 4TO HOJIOBOe
PasMHOMEHHRe, BEPOATHEE BCe-
I'o, CTHMYJIHPYET IOHMKeHHe
TeMOepaTyphHl OKPY:Ralomei

Puc. 59. Cmebensyaman 2udpa
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puc. 60. Fudpoud obenus
{Obelia):
A — XOROHUA (CRESKA Yeenu4eHo);
5 — omdersHas eemours
. KOROHUU (HBCRONBRO
cXeMamu3upoeano, Yacmb
ocobell KONoHUU UsctpaneHa
g pa3spese); 1 - audpawm
& pacnpasieHHOM COCMOSHUL,
2 - coxpamuewiudcn sudpanm;
3 —mexa; 4 —nowKa;
§ ~ Snacmocmuns
¢ paz6USSINULMLCE MEdy3amu; "‘t
6 — sudpomoka; 7 — 20HOMEKA A0
’ mexy, odeeaowiul
Gracmocmiunte) (no AGpuxocosy)
BOBBl, TOCKOJNBKY, €CIH
THADY COBEPIKATL B aX-
BAPDHYME ¢ TEILI0#H BOROK
3 OGUNIBEHO KODMHATE, OHA
Oyner BCIO 3UMY AKTHB-
HOH -7 OPOAOAMATL Pas-
MAOKATECE NOUKOBAHEM.

Bparor y THAPK HEMHOTO, H CAMLIH ONACHEIN A3 HHX —
aT0 noefalolMit ruap npyaosnk. Kpome Toro, gHa ragpax
RAPASATHPYIOT HEKOTOPHeE rpAGKH.

4 KoZnoBRAJBELIE¢ THAPOEAHLIG MOAMILI. BONBIIHHCTEQ
PRAPOMAKEIX IIOJKIOB BeAYT KONORUANLHEIN o0pas sku3-
BH. Konoausa dbopMupyerca #3 OAHOH 0c00H B pesyabTate
WOYKOBAHEMA NocaeRHel (puc. 60). Ipu stoM no1epHHne mo-
AMNOE He OTPHEBAIOTCA, 4 HABCETAA OCTRIOTCHA CBA3AHHBIMH
€ POSATENBCKHNM H B JAadLHelmIeM caMM OPHCTYIANT X
NIOMKOBAHHIO, B Pe3yALTATE STOrO BOSHHKAIOT APEBOBHAJ-
e KOJAOHHEH, COCTOAINNE A3 HeCKOJLKHX COTEH M Aake
‘emcgy ocobeil — zudpanmoe (puc. 61). Cocegane ruapan-
‘N CBASAHE MeXAY coboll monmmy Tpyboukamm — Hyero-
MaproM, NAN zudporwayaiwcom. OGIIan NMAIMeBaPHTENLHAH
MO/I0CTh BCel KOJIOHMH B IEJOM HA3BIBACTCA IHIMEPOHOM.
- &HADYKH KONOHAA HOKDHITA XUTHHOBBIM SK30CKEETOM —
. Nepucapxom, ANM nepedupmoMm, KOTOPHIL InG0 NOKpLIBAET
?, Tomsxo TpyOourH neHOCApKE (MonoTpax Athecata), wm npo-
% meJMaeTcA HA FHAPAHTOB ¥ pacluHpsaeTcs BOKPYT HHX, 06-
pasya yanreofpasuyio zudpomerxy (noporpan Thecaphora).
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Puc. 61. OGenus (Obelia geniculata)
(><25) fopue.):
1 — pomoeotl xoBomok; 2 — tiynansua;
3 — zudpomexa; 4 — nepudepm; 5 — UeHOCaPK;
6 — kanan s cmebenske; 7 — 2acmpansHan
nonocms noauna {no K. 1. RonsHckoMy)

¥ nocrepHAX PHAPAHT IPH pas-
ApaKeHdd MOJHOCTRIO CKPHIBA-
eTed B rapporexe. ITocpeacTroM
CTeJIOIEXCA OTPOCTKOB — zud-
POpU3Lt — ROJOHHS NPOIHO MPH-
KpemndeTrca K cyberpary ® He
coocofna mepememaThesa. Tra-
HeBadA OPIraHH3ADMNA FMADAHTOB
He MMeeT IPHHURNAANBHEX OT-
auuu oT paccMoTpeHHoli paHee
IIPeCHOBOXHOW ruipEl.

IIpeHMymecTBOM KOMOHR-
anpHOll OpPTABMAANMHA ABANCTCHA
BHICOKAA DheKTHBHOCTE ITHTA-
HMA H 3aT0HTH. I'EAPaHTEL KOJI0-
HHMA OXBATHBAKT SHAUYATENALHO
Soapnmit 06LeM BOZEI, A MHOTO-
THCHAEHHEBIE CTPEKATEILHLIR KIIET-
HE HE IMYOAIBIAX HCKIHTAOT
ocRODMKEeHMe foORIUM. Baxpa-
YyeHHAA THINA CTAHOBHTCH AOC-
TogAHMEM Beeill KONOHHHM, IO-
CKOJIBKY IHTATENBHEE REIIeCTRA,
Yepes KaAHAJNB HEPEHOCATCA OT
OAHOTO IFHZPAHTA K COCENHHM,
Tarie cooblia Jerde 3auUIATLECA OT BPATOB,

PasMuoxxeaHe KONOHEHANBHELX THAPOAAHBIX OPOACIO-
AAT €O CMeHOH NMOMMIOMARONO H MEeAY3OHAHOIO TOKOJe-
grii. [IpryeM NOAHHE PABMHOMKAKITC] TOABKO BeCIONEM
OyTeM, & Mefy3sl — IMOJOBHM.

Obpasopanne MeAy3s HAYHHAETCA ¢ GOPMHpPOBAHUA
BHAIOASMEHEHHBIX NOJRIOB — ORacmocmuieli, HMeOmuEX
Gosee Kpynasie pasmeptrl. Ilo Goxam ot Hero hopMuUpPYIOTES
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Puc. 62. Nudpoudnan medysa capcus
{Sarsia):
1 — pom; 2 — pomogol cmebenek
¢ pacnonowxeHHold Ha Hom 2onadod (3);
.4 — paduanbHbie KaHanL:, § — Konstieeol kanan;
6 — wynansua; ¥ — anasxu; 8 - napyc
{no A. Haymosy)

IOYKO3aYATKHA MeAy3, KOTOpHIe TIpe-
BPAIIAIOTCA B MWIEHLKUX MEXYs K
€O BPEMEHEM OTPHBAIOTCH OT KOJO-
guf. Mexyzael crroco0HEL NABATE H
BeAYT cEOBOEREI obpas xuaun, Kak
MBI ViKe TOROpHIM, ofmuit naan
CTPOCHAA MENY3 W MOARIOB HMeEeT
OPUHOHIHARBHOE CXOZCTEC, IPH
9TOM MeAY3a HAIMOMHHAET NepeBep-
ayrTelit nosan, Teno Megyan: CANIOC-
HYTO OTHOCHTERLHO MPOXONBROH OCH
M FMMEeT BUY SOHTHKA KAA KOJOKO-
aa (pac. 62, 63). Buryxaa HapyXHaA CTOPOHA HASKHBASTCA
sxcyMOpeLIol, A& BOPHYTAS BHYTpenusd — cybyMmOpennoii.

v JInA BCeX MERYy3 XAPAKTEPHO HANWYHE MEXAY IKTO-
AEPMOH B BHTOAEPMOH MOIHOTO CJ0A Me3oriaeH, B KOTopoil
TAKJKE BCTPEYANOTCA MANOGMCAGHHEIE KJISTOYHEIE DIIeMeH-
TH, UTO NOIBOAUIIO0 HEKOTOPHM HCCAGAOBATENAM NPOBECTH
AHATIOTHIO ¢ Me3ogepMoll Gonee BHICOKOOPrAHKIOBAHHBIX
wuporHHX. Orauyu-
TeNLHEOK 0COBERHOCTRIO

rUAPOHEZHBIX MeAV3
ABAgeTCA HAJIUYHAE ¥
HEX XKOJBbLCSBHAAHOMN
HePeNOREKH IO KpRIo
KoXoOKONA — napyca.

' Puc. 63. Paanuuisie
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Puc. 64. Obenun {Obslia
polystila) - ocHoganue
wWynansua i crnamouticm:
1 ~ axmodepua wynansya;

2 - sHmodepma;

3 — cmamouyucm;

4 — cmamonum; 5 — Nonocme
cmamoyucma;

i — wyscmeumernarbie KNGMKU
{no O. fepmeuz u P. Nepmeaue)

IIo meprdepun AUCKa TAKIKE PACIIONOMKEHEI MHOTOUHCIIEH-
HBI¢ IIYTAJBIA, HECYINHE ¥ OCHOBAHHA COMBIIOE KOoAHYe-
CTBO CTPEKATENBHBIX KJIETOK K OPraHkl PABHOBECHS — CMa-
moyucms (puc. 64). Hocxennme npeseTaBIRIOT. cobolt
SAMHKHYTHIC IIY3EIPDRKH, 3ANOAHEHHERIC XHAKOCTLI) H BRICYT-
JaHHBIE UYYBCTBATEABHRIM 2NHTeaHeM. BHYyTpE Kamaoro
Oy3eIphbKA (4 HX y MEAY3H BOCEML) HAXOMATCA KYCOUKH
xapbonara rampuus (CaCO,), BumonHAIMAE POIb CTATO-
auroB. [Ipu H3MeHeHWH HOJOMEHHS TEl& MeAY3Hl B HOpO-
CTPAHCTRE CTATONHUTEL CMEITAKTCH B OKASHIBAIOT BOSACHCTBHE
HA CTEePEOTHILIH (BOJOCKH) CEHCOPHBIX KJETOK, KOTODLIS
BEIGLIBAIOT MEIIeYHLIEe COKPAIEHHA, IPHBOAAIIAEC K BOC-
CTAHOBJIEHHIO HOPMAJZIEHOTO NOMOMKEeRNR. ¥ HEKOTODHIX THI-
POHMAHLIX MeIny3 HEMeIOTCH IIasku. ¥ §o/lce APUMHTHBHBIX
OHH HPeACTABA€HB PJIASHBIMY IRTHAMH, B KOTODHIX KJIeT-
KH 2KTORepMbI Tud pepeRnnpoBaHE HA THI'MEHTHEIE H YYB-
CTBHTENbHEIE (peTHHANbHEBIE). B 60oMlee CIOMEO YCTPORHHEBIX
PJasKAX NATMEHTHEIC KJIETKM YXOAAT B raydh o6pa3oBan-
IMAXCH AMOR, ¥ HEKOTODHX, KpOMe TOrO, B MIA3Ke AMEeTeA
CBeTOOPEIOMNAIOMAH AHH3A — XPYCTANHK. :

Y Mezays 3HAUHTENBEO GoJlee CAOMHO (IO CPABHEHKIO
¢ MOJANAMH) yeTpoeHa HepBHAA cKcTeMa. KpoMe ofraHO-
T'0o CILIeTeHUs!, IPOMCXOZHUT KOHNECHTDALMSA HePRHEIX KJie-
TOK OO nepadepnn 30HTUKA, I'ie OHA 06pa3yIoT Asa Heps-
HEIX KoabOa. OfiHO H3 HMX — HApYXHOe — RHHEDBHDyeT
CTATOUWCTH H IMIasKH, & APYroe — BUYTPeHHRe — YOPABIS-
et paGoroil MEITIeYHBIX bHEOpHII,
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Puc. B85.
fipodonbMeil paspes
yepes cmamoyucin,
PACHONOKeHHGIT
¥ OCHOBSHUR Wiynansua
medy3sr obenuu:
1 — aHmModepMansHan

4 — cmamouvcm;
.- 5 = HBpYXHOE Hapanoe gmauo; - unmgpcmmwanwue KRemiu;
7 ~ adpaduansioe wynankuyo; 8 — s3HmodepMs; 3 — HyecmaumentHaiid
" cmamouoma; 10 — konsuesoil kanam; 11 — meaoznen; 12 — sxmodapma
{ro H. Fpury i cogem., ¢ USMOHONUSTMU}

CHRB3Y BLIACIAETCA JAUMHAKI pomosoil cmeberex, NIK
x060mox (MauySpuyM), KOTODEIA HMeeT Ha KOHIOE POTOBOE
@TBEPCTHE, OKPY/KEHHOEe YETHIPHMSA JCTIACTAMM — H{YIaJIb-
namu. Ilocxe poToBOTO OTBEpCTHR HAYHHASTCA 2A0MKaQ,
TIPOAOILEAIIIAACH B Herydow, or Koropore K mepudepun
RYTIONIa OTXOAAT YeTsipe paduarvhbix xanaara. Ilo cpobon-
HOMY XPai0 KYToJa MeXy HAPy»¥HEIM H BHyTpeHHHM Hepb-
HEIMH KOJBUAMM TPOXOAAT KoAbyesoll kxanaa (puc. 65},
COeIHHAIOMINIH BCe YeTHPe PANHANLHBX KaHAKS,

Tnapoupaunie MeXyssl mpeicTaBrfiorT coboll MOLOBOE
ROKOJeHHe, OO0 Mepe pocTa ¥ HUX (GopMUPYIOTCA MO YeTHI-

' . Pe TONOBHX Meseakl (TOHALH), PACHONOMKEHHbIE IO/ pa-

EHANBHBIMHA KAaHAJIAMH. HpenmeCTBeHBHRH NOJAORKIX KJIe-
FOK 00pasyloTca B IKTOAEDME POTOBOro crefelbKa, 3aTeM

i GHW MUPDHDYIOT B rOHAZL ¥ NeATCH Meios0M, HPOH3BO-

A& PRILIOMAHEIE MOA0BEIE KAeTKH. [[OCKOIEKY MeAY3EL Das-

¥ JHeJBHOHONBIe, ¥ HHX ofpasyiorTcd raMersl AMIIL OZHOTO
¥ THOA — MYMCKHE MJIH KeHcKUe. Berxon ramer ocyimecTs-
© BSeTesT MyTeM DaspeiBa CTeHKH TOHAARI, M BCKODEe IHoCkHe

TOI'O Meaysa morubaeT.
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OnnozoTBOPEHAEe IMPOUCXOAHT B
Boge. 3MroTa OpHCTyHaeT X apobie-
HHIO, H BCKOpPe 0bpasyercs onguotnoi-
Had npoaoarosaras 6macryna. FacTpy-
AN COBEPIISETCH IIYTeM MUTDAUH
KJIEeTOK BHYTPL GJacTouensa, KOTOPHIH
€0 BpeMeHeM IOJIHOCTRIO 3aIoHACTCS
KJeTKaMN — NpeXIieCTBCHARIAMY 9H-
TOOEPMEL. 3aTeM 9YACTh BEYTPEHHHX
KJIETOK OTMHDAET, 1 Ha #X MecTe 06-
» pasyercst moaceTk — Gyaymaa oume-
BAPHTEJLHAA OOJOCTS. B aT0 Bpemsa M-
YHHKS CHAPYYKHA DOKDHITA, PECHIAUKAMH,
¢ MOMOINBID KOTOPHX OHA cBOGOAHO
NIABAET, M HAILBAETCA NAAHYAOL.
Berope mHunBRa OceaeT HA AHO M Ipe-
BpamiaeTca B MOAOK0M0 nojmna. Ipu
9TOM ¥ Hee NOJHOCTLI0 QOopMEpYETcA
FACTPANbHAA HOAOCTh, OPOPHIBAETCA
POTOBOE OTBepCTHE H O0PAZYIOTCH ILYy-
naneua. Hocne $T0T0 IOAHI DPUCTYIIE-
€T K OYKOBAHHIO, H CO BpeMeHeM 00-
pasyercs BOBaS KOMOHHSA HOIHAIOE.

Cpean KONOHHANLHEIX MOJHIIOB
TAKMKEe BCTPEYAIOTCA B cBo00AHOILIABRA-
wigne bopmm — cugoropopu (zpev.
siphon — rpy6Ka, phoros — recynmuii).
OTH KOMOHYH COCTOAT U3 IIOJOTC CTBO-
Jla ¥ CHMAANINX HA HEM MOJIHIOB Pas-
JmgHOroe crpoeHns (puc, 66). Bea ko-
JOHHA TOAEBEIlleEA B Boje Gaarogapa

Puc. 66. Cxema cmposHus cu¢ououo¢op

B~ xanucmemma (Halistomma);
T ~ nHaeemamochop; 2 — NNasamentHEId KORoKon
{i 3 — nonoean ocolis ;

oAU CO Wynansyem (TansnoH); 8 — cmeocn xoroHuY
{A - no XonoOkoackomy, B — no Qensxy u Spyapy)

i
k4
£

HAMYHIO B BepXHeR YaCTH CTBOJA NYSHPA, SANQIHEHHOTO
razoM — nHesmamogopa. KonndecTso raza B Oy3nipe MOMKET
ASMEHATLCH, IOITOMY KOJIOHIS ¢i10C00HA PeryAnpOBATE 1Ty-
SuHY TOTPY:KeHHA, 370 06CTOATENLCTBO BeCchbMa HONe3HO AAA
crthorodOp, HOCKONBKY NO3BOJIAET UM OITYCKATHCH M MOAHH-
MaTECA B TOJIIE BOAEL B COOTBETCTBHM C HepDeMelleHHAMH
[NAHKTOHA, KOTODHIM OHM HUTAITCA, MIHW YKDHBATECH B
rryonHae BO BpeMs mropMa. CadoHO(OPH MOryT aKTHBHO
LIABATH 38 CYET MEIIICYHOTO COKPAIIEHHS KYIOJNOB HEeKmo-
topos, HIIH RAGEBAMEALHBLX KOJOKOA0E6, PACIIONOKEHHEIX TIOK
ny3eIipeM (OHH OYeHL NMOX0XKH Ha Mexy3). Iluraune RoxonmH
OCYILECTRAAIOT 2acmpodoudss (zpey. gaster, gastros — mmu-
BOT, KeNYAOK, Z0ON — JKHUBOTHOE), eMHHCTBEEHOE PA3BETE-
fieHHOE IOyOAaNbIe KOTOPHX cHalyXeHO MHOTOTHCACHHBIMH
CTPEKATENILHEIMH KIETKEMHE. BrieneHre HeHy K HEIX BEIIECTB
POMBBOIAT NAALNOHBL, KA M2 KOTOPRIX CHaliKeH He-
PA3EeTRACHHEIM IMYIANLIEM,

PaszMAOKEeHHe OCYIUECTBAAIOT 20000 0put (2pew. gone,
£ONos — PoKAeHKe, ceMda, phoros — Hecymuii), opraanso-
BAHHBIE KAK MENYSH, HO HE OTPHIBAKIIAECA OT KOJOHAH.
Kaxcastit ronodop oGpasyer noaoesie xejesk TOABKO 011~
HOr¢ 10Ja — MY?KCKOTO AN JXeHCKOro, 0JHAKO B KOJOHNH
BcerAs UMeTcH roHodOopH o6oux monos, Ilocie onnogor-
BOpeHHs 0fpasyeTcd IHUMHKE — RACHYAG, KOTODAA B Baib-
HefitleM pa3BHBAETCS B NMOYKYIOIUHACH IOMHAIN.

Kaace émlqaonnm-le Meaysnt (Scyphozoa)

IpeacraBrtenu sroro xnacca (oxomo 200 smpos) sace-
JIAIOT BCe MOPS M OKeaHL! U B GOABIIHMHCTBE choeM cBobon-
MO INABAIOT B TOJHIE BOAEI, XOTH HEKOTOphHIe BeAYT NpH-
kpenjieHHEIN 00pas xuseH (puc. 67). ITo crpoennio condo-
HAHEE MeAy3bl 0UYeHE IMOXOMH HA M’MAPOMAHLIX MeRY2, Of-
HAKO OHM He MMEIT mapyca. PasMepsi obmano Ooxee Kpyn-
Hule, HaOpHMep, HOINEepedYHUK 30HTHXA HuaHenm (Cyanea
capillata) mocTuraer apyx MerpoB. TacTpanrHas HOJOETH
ycrpoeHa §oMlee cHOMHO, JleNyI0K HMeeT yeTHIpe KapMa-
HOBMAHHIX BHIOAYHBAHUA, KpoMe TOTO, AAd YBeIHUYeHHSA
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HOBBPXHOCTH B JKEAYAOK Puc. 6 8. Aurelia aurita
ey ©0 CMOPOHS! CyBymbpenns::
} ¢ YeTLIpex ¢TOPOH BEAIOT- 1 — wynembus; 2 - kpaeeoe
cd BAJAHEH, 0T KOTODRIX meneye {ponanua);

3 — neppaduanshsil

™y OTXOAAT racTpaibHLIE (semeALuiics) kawar;
HATH. OT 00LEMHOIO 3e- 4 — unmeppaduansHbi
nynxa K nepudepru pac- {semenwuticn) Kanan;
XOAATCA pagHaibHbBIE ("ei;,,fmﬂ::m
KaHaJIb, KOTOPHX ¥ 6o- 6 — pOMOosast MOMAcb;
Jlee IPAMATHBHEIX GOPM 7;xm’;”f'x::yg"“f?“
BCETr0o JeThIpe, a v 0oJsee 8 - xonbyeaoii xakHan
CIO0XHO OPraHH3OBAH- {rio Kiokermanio)

HEIX Mely3 OHH IIOCASHO-
BATEJbHO BETBATCHE Ha
KAHANH BTOPOTO M Tpe-
TEETO NOPAAKOB (puc, 68,
69). Kax # vy ragpoua-
HHX MeAy3, PATHAJBHEIE
KAHANH BUSJAIOT B KOk~
meBoll KamaJ.

: . Puc. 69. Cxema cmpoeHur cuuhoudHoll Madyast:
Pwc. 67. fpedcmasument cijthbomedys: T — pormogsie fonacmy; 2 — pomoaoe omespemue; 3 — wiyransua; 4 — ponanui;

A - cuyughoudrian medysa Floresca parthenia; 5 — cudauen medysa Haliclystus (eud 5 — wonsuesoil kanan; 6 — paduansHiil Kawan; 7 — 201a08; 8 — 2ACMPaNLHLIe
cBoxy); B — KopHepoman medyza Rhizostoma puimo; I — cXema RpodonsHo2o ) Humu; 8 — xenydor; 10 — sxcymGpanna; 11 = cySymBpenne; 12 — ME3GERER.
paspess kopwepomoil Medyss! { A — 1o Fexwema; B, B, I — no Hanaxy u 3pyapy) 3 Oxmodepua ROKAIANA WMPUX0aKOU, IHModepma —~ depHbim (u3 Badepa)




Ilo xpasAM 30HTHKA MEeZY3Bl PACIONATANTCA MHOIQ-
YHCAeHHBIe MOJRIe NIIYNANLEA PasaHIHOH EANHE (¥ aype-
MUY OHH XOPOTKMEe, V¥ APDYTHX — OUeHb AAMHHEIe, HANIDH-
Mep, Iyoalblia nuaHen gocturaior 15 M, a XpuMoHeMa
coocobHA OAHORpEMeHHO (GUIALTPOEATh AOOLIYY HA IJIO-
magu 150 m?). Hekorophle mynanbna BHZOM3MeHIIOTCA
B ponaiuu, HAH B KpaeRkle Terbna (00BIUHO AX BOCEMBE).
B ponmanuax pacmoJaralyTcd YYBCTBHTENBHBIE CTPYKTY-
.pHl — OPOCThIe TMIa3KM (rrasHele nAaTHR) B Gonee caoK-
HEle PNa3HEIe OYSLIPH € XPYCTAIHKOM, MO3BOAAIIIHE
PA3MAYATh CBET M THMY, & TAKKe craronmeTsl (puc. 70).
Emre Goee cJI0XHA HePBHAS CECTEMA — HADAAY ¢ HEPBHBIM
KOALILOM, BOEPELIe 06PA3yIOTCH Y3/I0BbLIE€ CKONIEHUA He-
PBHEIX 2JIeMEATOB (FaBIrARN), KOANYECTBO KOTOPHIX COOT-
BETCTEYET THCJIY DOHAJINEB.

CuudouaHbie MexysH pas3ZenbHoNOAR, IlomoBrie xe-
Je3kl ¥ HHX HNMEI0T SHTOAePMANbHOE NMPORCXOKAERHe H
Pa3BHBRIOTCH B KapMaHaX KeayAka. IloaoBhle KJeTKH
BRIXOZAT uepes por. locne onnomorBopeEHa M Apobie-
HUA DOABIAETCA ILNAHYZA, KOTOpAA HNEPeAHHM KOHOOM
oceqaeT Ha ZOHHHI cydCcTpaT H HpeEpAMIaeTCA B OQAHOY-
HHA moaunm — cuyugocmomy. ITOT NOXUO MOMKET NOTKO-
BATLCH, 00pa3yA HOBRle cuubocToMEL. 3aTeM cuudocToMa
OpHCTYRaeT K 6ecrnooMy pasMHOMERNI) — cMPOSUIAYUL.

Pue. 70. NpodonbHsiil paspes vepes
ponanuil medysst Carybdea. Haneeo
paspea npowen yepes 2 anasHbix anasa
PONanus, AYCNoe NPOCINPEHCMED @HU3Y
ponanus — cmamoiyucm (cmamonums
PECMEOPUMICE APU L220MOSHOHUY
npenapamae):

5
&

[Ipu 9TOM ¥ Hee IIOCHAEACBATEARHO 06pA3YIOTCA MHOTOYHC-
JeHHEIe NoOepeufsle MepeTAMKHA, Aendmue cIRGOCTOMY
1o OPOAONLHOK OCH Ha MHOXKECTBO JUCKOB, COSAMHEHHBIX
meHTDANBHEIM cTBOJNOM {puc. 71). B ganbHeitmem AmCKH
I0CTENEeHHO OTPHIBAITCA, HAYMHAR OT BEPXHEro, M CTa-
HOBATCH MOJOANIMH ILTABAIOIIIMMA MEY3aMH — upamu.
¥V HEHX ellle He MOJHOCTLIO ¢HPOPMHPOBSHA CHCTEMA KaHa-
J10B, He PASBUTH WyNaIbne, a IO CBOGOAHONY Kpalo 30H-
THKA MMeeTcs BOCEME MNIYOOKHEY BLIPE30s, AeJAt0muX shH-
py Gonpixe moxoxell Ha nponeaaep.

Meayssl DIHPOKO PACIIPOCTPAHEHH B MupoBoM oXeare
# MOTYT 00pAROBHIBATS: 3HAYHTEABHEIE CKOILICHKA., OHY me-
PeHOCHTCA BONHBIME TedeHHAMH, OZHAKO cHOCOBHAI H K
AKTUBHOMY IBFIKEHHIO 38 CUET COXPAIieHus nepupepmiec-
Kolf MYCKyJaTyps 20HTHKA (J2CTOTA COKPAINEHU MOoXeT
opeshmaTe 100 8 1 Mun.). Bee Meayser — xumunxn. OHM
HATAIOTCHA MAAHKTOHOM H MeIKHMHE DPHIGAMH, KOTODHIX IIa-
PANIHIYIOT CTPEKATENBHEIMA KAeTKaMy. OZHAKO CTPEeKATe -
HBl¢ KJETKH cpafaTniBaloT He¢ TONLKO Ha NOTEHIMAABHYIO

Puc. 71. Paseumue cuyugbomedysn Aurelia:
T — alyo; 2 = nnavyna; 3 ~ cyughocmoma; 4 — NEUKYIOWancA cyughocmoma;
5 — cmpotunayus; 8 - achupa; 7 — e3pocnas medysa (no Badepy)
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LoOBIYY Menys, HO M Ha miofrie Apyrie IJISBalOiiie opra-
HU3MEI, 3T0 06CTOSTEABCTED HE TOALKO OTOMBAST JKeNRaHue
HAIAAATL HA MeAy3d, HO H AeNAeT UX pealbHO OHMACHBIMHY
AN KYNARIAXCA Jogeil, ecIE OHM MPOILILIBAIOT DPAJOM
¥ KAacawoTes mynanen. HeKOTOPEe Meay3s! MpH STOM MO-
ryT DApaJn3oBATh YelloBeKa, Hocjae dero oH yrorer. Cpe-
IY TAKHX Mely3, OHACHBIX EXA UeJIOBeKa, CeEyeT BRIJe-
AKTh, HAOpHMEP, OTHAEJLHLIX NpeACTABATENSH OTpALA
ryboMenys, obaraomux y Seperor ArcTpanyu u Muzoue-
3HH, HHAREH, 4acTO BeTpedawinuxca B Banruiickom g Ba-
peHIeBoOM MOpPAX, AANbHEROCTOTHLIX MeAy3 KPECTOBHKOE,
duzaami (puc. 72).

Puc. 72. Onacxste npedemasument cuugomedys:
A — mady3a yuanes (Cyanoa capifiata); -
B — medyaa gusanus (ymedsiveno ApubnusumensHo & § paa);
B - medyaa xpecmosux (ymeHeweno npunusumentyo e 7 pas)

Knace Kopannossie noauns (Anthozoa)

Kopannm cocTaRasioT HARGONEEe KDYIHBEIA B BHAOBOM
OTHOLIEHHH KRAACC KUIIeUHONOAOCTHRIX (oxoa0 6000 spzos).
Ero OpeACTABUTENH EMEIOT TONBKO NOJUIORAHYIO OpraHy-
3aUBI0 H He MPOXOZAT CTaAHi0 MeAy3bl. BONBIIMHCTEO M3
HAX BEAYT KOJNOHHAJNHLHLIH 00pas sKASHH, OAHAKO HMEeITCI
1’ cARHOUHEIe (DOpMEI (BRATpAMED, AKTHEAHK).

CrpoeHHe KOPAJ/UIOBRIX IOJMIOE TOPA3AO CAOMKHEe, YeM
THAPOUAHEIX. BOKDYT POTOBOTO OTBEPCTHA DECHOJAralOTCHA
IYOANEOA, YHCJO KOTOPhIX ¥ BOCEMIUIYEEREIX KODaAIOB DAR-

' HO BOCbMHM, & ¥ IDECTRNYUYEBRIX — KPATHO liecTH. PoT Bejer B

CIUTIOINEHHYIO MIOTKY, KOTODAA BRICTAAHA 3KToAepMoii. B rio-
TOYHOH IMEeaH PaCIONIATRIOTC ORHE (Y BOCHMHAYIEBRIX) HITH
ABa (¥ INECTHIY4YeBkiX) Mejao0Ka — cuponozauda, UX KieT-
KM CHaGKeHBl PeCHHYKAMM, KOTOPHEIE HAIPABJASIOT BOZY B
TacTPaJbHYID MoA0CTh (puc. 73). B APDYrux yyacTKAxX IIoT-
KH BOjAa, HAIPOTHAB, REIBOAUTCA M3 NOJNOCTH mojuna. Ciaeno-
BRATENILHO, ¥ KODAAJOBBIX IOJHUICE OCYINECTBIAETCA TOCTO-
AHHEIE TOK BOZH, KOTOpaa obecneunsaer ofMeH rasos U
yAanAeT HeNepepapeHHbIe YACTUIRE nuny. [Innjerapnrensb-
Had IOJ0CTD NONHNS pasgesieHa CenTaMi (IeperopomKamMmn)

4 & A ¥ s
Puc. 73. Mlonepeyrsie paspeant Hepes socsMuny+eaoil (A)
u wecmunyyesoll (b) xopannoesie AONUNLY
1 — anomxa: 2 — nonocms anomeu; 3 — cughoroenud; 4 - seHmMpancHan
HanpasumenbHaa xamepa; 5 — conma; 6 — MyCKyneHEIG 8aUK Cenmes;

7 — dopaansHan HanPasUMmensHaR KaMepa: 8 — eHympeHNLe KaMeph!,
pacronoxentse Moxdy deyma cenmast NOPav20 NOpAIKa; 9 ~ GHYMpeHHUE
Xamepsi, ODPAFYIOUUECH Mexidy BRIODUYHD BOZNUKAIOLLUMU CERMamu;

10 — npomexymourke xamepel; 11 = axmodepma; 12 — swmodepsa.
Meozoaner savepHota (A - no Xuxcon, b — no Xaiiman}



HA KAMEDhl, BRICTIAHHEE SHTOAEPMO, HX YHCAZO HIpOmMOp-
IHOHAJNBHO KOJXMYECTRY mynajiern,. O0paieHukie B TIOA0CTE
Kpafd CellIT AMEOT YTOMIeHNA, HAIMBAEMBIe MC3eHTEDH-
AJBHBIMH HUTAMH.

PasMHOMEHAE KOPANNOBEEX IMOJHIIOR OCYLUIECTBIAETCS
IOJIOBEIM H Oecrossrm OyTAMHA. Becnonoe Pa3MHOIEHUE —
OOBIYHOE IOYKOBAHHAE, 8 NOA0S0¢ — OCYUIECTRIIACTCH IOCpeN-
CTBOM raMeT, KOTOpble 06pasyroTcd B IONOBEIX Keje3ax B
sHTOAepMe centT. OHM Pasze pHONOARL 1 MOPMHDYIOT POHA-
ORI TONBKO OZEOr0 TAODA. OIIONOTBOPEHAE MOMKET IPOHECKO-
JUTH BHYTDH 3KeHcKoI ocobH, KYAa CIepMATO30RAEI NPOHH-
KAaiOT Ueped PoT, a 3RTEM 4Yepes Helo JKe BLIXOAAT H ONN0X0T-
BOPeHBHIE AWNA. ¥V ADYIAX MOJHIOR XKeHCKAe MaMeTh TAKMe
BRIXONAT Yepes poT JKeHCKOH ocoOH, COOTBRTCTBEHHO, ¥ [10C-
AeJHEX OILIOAOTBOPEHHEe HAPYIKHOE — B OKPY:RaIiell Boxe.
Janbaeitiriee pAEUTHE BIOJHE THIIHYHO ANA KHINEYHONOMO-
eTHRIX — 00pasyercd MIAHYAA, KOTOpAA 3aTeM OceflfeT | Ipe-
BPAIZAETCH B MOJOZOTO ITOYKYIOINEroCH NMOMHIA.

Bee KONOHBANBHEIE T HEROTOPEIE OARHOUYHEE KOpan-
JIOBHIE TOJRIE BMEIOT NapyicHuiil cicesem (sk3ockenem),
uamle BCEro W3BECTHOBBRIY, pee — H3 OPraHAYECKOTO
pemiecTBa (puc. 74, 75). ¥ MHOTHX KODAJJIOBHIX NOJHTIOB
(aanpuMep, GIArCPONHOTO KOPAKLTA) cKener obaagaer BRICO-
KOH AeKOPATHEHOH MeHHOCTHIO, B CHIY 4ero erg Ncioab3yior

Puc. 74. Pasnuynsie eocauunyueeue HOpanLi:
A — ansyuoHapun Gersemia; B — Mopexos nepo Pennatula;
B ~ xonoHusa poeoenzo xopanna Leplogorgla (no B, A. Qoeenio}

o
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Puc. 75. Brazopodneili .
xopann (Coralium rubrum) %357 SRk
et g

B- KaUeCcTBe YXpameHwiH. g
VIMEeHHO TIOBTOMY HEKOTO- 75N
phbie KODAJLIBI OKASANACh
HA I'DAHe YENUTOKEeHHSA U
B HACTOANIEE BPEMS HYKAA-
10TCA B TINETENBHOH oXpaHe oT
paxonnepor. Kopanropre nonamer
ABNTIOTCH OCHOBHHIMY putoobpazyro-
MY Opranu3MaMu (KpoMe HIX, pudsl of-
pasyioT TAKMKE HEKOTODHIe BONOPOCHAH, HO HX
pone: B 3TOM Iponecce ckpoMHee). PeayasraToM ux
AeITeNLHOCTH ABNACTCH, HAUPHMMeD, Bonwimoii BaprepHurit
prd, KOTOpHIN TAHETCA BAOML BocTodYHoro Gepera Ancrpa-
JIHA HA HpoTsxennn Gomee 1400 kM. Kpome Toro, Kopasio-
Brie puhm o6pasyior aTo/IoBEe OCTPOBA, KOTOPLIE CO Bpe-
MEHEM 38CeJAITCH PACTCHHAMMH ¥ KUBOTHRIMM.,
Kopannossle mosanbl ofHTAI0T B TERAKX MODCKHUX
BOZl0eMax, 0CODeHHO TAM, IZe TeMIOepaTypa He OIycKaeTes
Huxke +20°C. OHR cnocoBHBI KATH AWML HA HeGompimoH
TaySune (go 50 M), npu 2T0M GOPMUPYIOTCA XapaKTepHLIe
AN KOPANNOBHIX pudoB 3KONOTHYECKHAe CO0BIIeCTBA.

= BoNpoCH Ji% CAMOKOHTDOAS M NMOBTOPEHUA

1 Kakue Teopun nponcxoxaesus MHOTOKJIETOYHOCTH Bu
3HaeTe?

2. OxapakTrepnsyiiTe THAPOUAHbIC ITO/MANEL.

3. Kakne 9act¥ BHAEAAIOT B Tejle FHAPbI?

4. W3 xaxux KJI€TOK o6pa3oBaHa IKTOAEPMa THHPOHA-
HBIX MOJHNOB? JHTOAepMA?

5. Kax ycTpoensr n quHKnnonupym CTPeKaTeNbHbIe
KJIeTKH?

6. Kak pasMHOXAlOTCH KOJOHMANbHBEIE THAPOHAHbBIE?

7. B yeM OTAMYHA THAPOHIAHBIX MEXY3 OT cuMponaHbIX?

8. Oxapakrepusyiire XOpPa/JJIOBbie HOJMITH.



THII ITIOCKHE YEPBH (PLATHELMINTHES)

DTOT THIT COCTABNAIT HANbOJEE IPUMATHBHBIC MHOTO-
KJeTOUHLIe TpeXcIoHHsle JKMBOTHRE. B oTIuuHe OT ABYX-
CHOHHBIX KHINEYHONWIGCTHRIX, ¥ OMOCKHX YepBEH Mexay
aKTOAepMOi 1 aHTOAepMOlt (popMupyerca TpeTni#l 3apoib:-
HIeBHIT IUCTOK — MesoZepMa. ILmockue YepBHE HMEWT YILIO-
menayo GpopMy Tesaa (3a 4TO B HOJYYHJIHA CBOS HA3BAHUE),
npuYeM BRIAENAIOTCA HepegHuMii i 3aZHHi Konnst, [{osroMmy
BOKDPYT NPOAOIBHON 0CH MOJKHEO IPOBECTH JIHIE OTHY ILIOC-
HOCTB (CATHTTANLHYIO), KOTODAs JeJFHT TeNO KUBOTHOI'O HA
HABe OZUHAKOBHIE DOXOBHHEL. TaKoil THO CHMMETPHN HAZKI-
BaeTCH ABRYCTOPOHEEH, MM GuiaTepansbHol, BIepBHE OH 10-
ABNAETCA Y INOcKHX uepBeii. aa cpapEeHUA HANOMUHEA-
eM, YTO ¥ XMIICYHOIIOJOCTHBIX BOKPYT HPOIOJBHOH OCH
MOMXHO NPOBECTH HEOTPAHNYEHHOE KOAHUIECTBO IIOCKOCTe
H Kaxkjad U3 HUX OyZeT AeNUTH Ten0 Ha OUBAKOBRIE TOJO-
BHEBI, T.¢. ¥ HEX PATHANbHBIA THI CAMMETDHH. ¥ IJIOCKHX
gepBeil OTCYTCTBYET CerMeBTAIMA TeNa. IHCToIorayecKas
OPTaEM2anUA 3THX MEBOTHEIX Iopazxo Sonee cnoxaan, 1eM
¥ KHImMesHOIoNoCTHX. Ecan y nocaegunx oba cirod creH-
KH Tens obpasopaHel AM@QDHYEHO DPACCEIHHLIMHM KASTOUHEI-
MH 3jIeMeHTAMH PAZHLIX THUNOR, TO ¥ IIOCKHUX YepBel mpo-
CHeRUBACTCS YOTKAA Cenapalnnsa TKaHell, KoTopele 00pasy-
T opODMIEHHBIE BHYMPEHHUE OP2AHbL.

CreHKy Tesa Y HNOCKHX depBell 06pasyeT KoxcHo-myc-
KYRbHOLE MEULOK, KOTODHIM COCTOHT H3 SMHTENHATLHOTO
OOKPOBA, PACHOJIOMEHHEX MOJ HUM MLINICYHBIX BOJOKOH,
a TaKk®xe paszeaRIomeil X cOeTHHUTENABEOH TKaHU. ¥ cBO-
OOAHOIKMEBYHIMX OpeACTABMTENEd JMUTENHH pecHHYHOro
THIIA, TOTOA KaK ¥ NAPASHTHYeCKEX GopM pecHHYEK HeT.
HamoMHHM, ¥TO ABHMKEHAA KHNIETHONOJIOCTHEIX OCYIIeCTR-
AAIOT STHTEAHANRHC-MYCKYEbHEIC KIIeTKH, KOTODEE COBME-
mawT GYEKIEA TORPOBHOR B MuIneanod Thamel. ¥ maoc-
KHX ZepBeil sOHTeNANEHAA i MEILCYHAA TKAHA MOPGOIOo-
rudeckH 0Gocobnenrl. Mulmeynbsle BOXOKHA 06pA3YIOT
CONOIIHEE CJIOH, MOKPHBAIOLIHE TEeJO UepBA HamOZoOHe
MeIDKa {OTCI0AA H HAZBAHHE — «KOMKHO-MYCKYJIbLHBIH Me-
mok»), O0BMHO CHAPYIRHE BOJOKHA DACIIOJIATAIOTCS B BEAE
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KOJIell, T.e. NepneHIEKYIAPHO NPOA0ILHOM ocH (¢I0it Koab-
MEBLIX MBIIIL), & KHYTPH — TPOZOALHO (¢20H NPOAOABHBIX
wpinn), Kpome sroro, y MIoCKUX yepBeil MMEIOTCSE MbIILIEed-
Hblé IOYYKHN, COSAMEAINNEG CITHHAYIO H OPIOCIIAYI0 Y8CTH
JKMBOTHOTO — AOP30BeHTPANLHEIE (CEHHHQ-0PIOIIHEIE) MEIII-
0. XOpomo OpraHN30BAHHAA MBILIEMHAA CHCTEMA TIOSBO-
AT NJOCKHEM YePBSM cOBepIuaTh ropasjio Gosee CAOMKHBIE
ABMKEHUA 0 CPABHEHWIO ¢ KHIIeWHONQJIOCTHEIMH.

¥ mnoeKHx yepBeil MPOCTPAHCTEO MEKAY CTEHKOH Teqa u
BHYTPEHHMMM OPraHaMy (DOJIOCTE Tela) 3aM0AHeH) HeCmemH-
SNNZRPOBAHEOH MeBeHXHMON Me30MepMANLHOTO MPOMCXOXK-
JeHRA — REPEeHXUMOIll, TIOSTOMY 3THX KHABOTHHIX OTHOCAT K
GecIONOCTHRIM JKHBOTHRIM. MeHHO Yepe3 NapeHXUMY OCY-
IHEeCTBAAECTCA TPARHCHOPT BElIeCTE B NPEZeiaX TeNa 49e€pBd, B
Hell OTKAGIHBAIOTCA 3alacHEIe BeHIECTBA, KPOME TOro, Ia-
peHXuMa 00eCHeYABACT ONOPY BHYTPEHHAM OPrasaM.

BuyTpennue opraHel IJOCKHX depBeil o6pasyioT paxg
CUCTEM: RUWEBAPUMERLRYI0, uldeniMmeALRYI0, HEPAHYD H
nozosyw. KposeHocHas, ALHIXATENBHAA CACTEMEL H CKEJET
oTCYTCTEYIOT. 'a3000MeH OCYIeCTRIAETCA HYyTEeM NPOCTOH
AsycroporHaeil madypysan rasop yepes NOKPOBW Teya, TDH
9TOM IIOCKAR GopMa TeJa ABIAETCA YPesBRIYAHHO BBITOI-
Holl, NOCROJIBKY obecneunraeT GOMBIIVIO ITOIIAAE ra3oos-
mena. Taxxke AaDPYSAO 10 THAHEBOH JKMAKOCTH NApeHXH-
Mbl PACHPOCTPAHAIOTCHA BeIleCTBA BHYTPH TEJA HepBd, &
nocroauceTeo GOpMBI Teta ofeceyHBaeTCS KOMKHO-MYCKYIb-
HEIM MEMmIKOM M IApeHXHAMO,

ITuwesapumeavnan cucmena audpdbepeHHPOBAEA HA
FHRTORSDMANLHYIO TEPeIHIoI0 KARIKY (IIOTKY) ¥ SHTOACDMANE-
HYI0 CPEEHIOIO, KOTODAS 3axagumpaercd caeno. llpucymas
fonee BLICOKOOPTAHHIOBAHNHEIM YXHBOTHBEIM SOJHAA KHANIKA
¥ HNOCKHUX YepBeil OTCYyTCTBYET, COOTBETCTBEHHO, HeT I AHAAD-
#Horo oTBepeThiA. IIoeTOMY BEIBEleHHe HellePeBAPeHHEIX vac-
THI OCYINECTEARETCA B 00DATHOM HAHpABACHWH depes poTo-
BOE€ -OoTBepCTHE (B KauecTBe AHANOIMM ITHHICBADHTENbHYIO
CHOTEMY ILIOCKHX HepPBEel MOXKHO CPABHATHL ¢ HAaIleH NLIXA-
TPeABHOU cHCcTeMOl — BO3AYX DOCTYIAET M BBIBOIHTCA depes
ONHH W Te Ke BOIAYXOHOCHBIe AYTH). PYRKHHOHANBHOE
DPA3lieIeHHe OTAENOB NHINEBAPHTENLHOHA CHCTEMBI COCTOMT
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B TOM, 4TO 9epe3 NepeaRinio KAMKY IIPOHCXQORNT IOrJIOMEHHEe
OMIY, A B cpeAdell KHMINKe OHA DACHICIIACTCH M HYKHLIE
BEIIECTBA BCACEIBAIOTCH B THAHEBYIO KHAKOCTL NAPEHXHMEL.

Ecan yepsb HMeeT HeQoJABLINEG PAsMephl, KHUILICYHHK
HMeeT BHA JIAHHOrO MerIKa A BCOCABIIWecH MUTATEILHEIS
pemecTsa Jerko AnddvHAEDPYIOT KO BCeM YYACTKAM Teja.
¥ kpynasx GoOpM BOSHHKAET NpoHieMa A0CTABKH MHTATENb-
HbIX BEIIECTE K VAANeHHABIM 0T KHIODETENKA OpraHaM 1 TK2-
HsM (HADOMHEUM, YTO ¥ BIOCKUX JepBeil OTCYTCTBYeT KpO-
BeHOCHAaH CHCTEMA, OCYIRECTBASIOIAA TPAHCIOPTEHE PYHK-
nun). Jlng sToro ¢peffHAA KHIMKa 00pagyer MHOINOYHCIIEH-
BHe rayfoxue HHBATHHAIMME, KOTOpHe HEOOCDeACTBEHHO
NOAXOAAT K OPTAHAM H JOCTABAAIOT K HEM HYKHBIC Belle-
CTBa. ¥ HeKOTOPHX HapASHTHYeCKHX (hopPM MUINeBapUTENE-
Hasd CHCTeMA PeAVIHAPOBAHR, X IATATEALHLIE RelleCTBA BCA-
CBHIBAIOTCH Yepe3 BOBePXHOCTE TeJd.

KagecreeRHO HHOH YPOBeHB OPraHU3AIHN IIOCKHX Uep-
" pelt myskaaerca B Gonee coBepuieHH0it Hepanoil cucmene, cio-
cobHOlM ofecHeuuTh ANCKBATHRIE PeAKIHH OPUAHH3MA H €T0
BHYTPEeHHAX CHCTEM. OTO HALLIO OTPAXKeHMEe B YCAO'KHeHUHA
HepBHOH cAcTeMyi. 1To muenmio B. A. Horeis, nanGosee nprH-
OAMHANBHEIM CIeRYEeT CUHTATE: '

1) xoRDeHTPARHIO HEPBHBX KNETOK B TAHTHMY B CTRO-
JEI, CRIBAHHBIE Meay coboit, 9T0 I'OBODUT O IOABNCHAM
HepPBHHX LIeHTDOR;

2) norpy:eHHe CKONMCHHWH HepBHOW TKAHM B raybs
Tena, YTo 3HAYHTEIbHO NOBRIIAET AX GBBOIIaCHOCTb;

3) BrIpaxeHEYI0 HedaIna3anKi0 HEPBHEIX IEHTPOR, KO-
TOPAH MPOABJIAETCH B YBeAHYEHHH DAIMEpPOB FAHIIHSA, pac-
NONOMeHHOTO B IepefHeH 4acTH Tena (MO3TOBOTO TAHTINA ),
H VCHJACHHH €T0 DOJH;

4) onuroMepuzanuI0 (YMeHLIUICHNE KOJHIECTEA POMO-
JOMMYHBIX OpPraHOB H CTPYKTYD) HEPBHRIX HeHTpPOB, 4TO
BHIPAKACTCA B YMeHBINEHHHN KOARYECTEA HEDBHLIX CTBOJIOB
IO Mepe COREPIICHCTBOBAHNA OPTaHu3AIlNH.

HeppHasa cHcTeMa OIOCKHUX depBeit, ofpasopapHas
KPYIHEIM MO3TOBBIM TaHINIHeM H OTXOAAMHEMH OT Hero
HepBEBIMH CTBOJIAMH, COSTHHCHHLIME MEKAY coboll BooX-
HaMHA, HABLIBAETCH OPMOZONOM.
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Opezanwt wyacme PA3BUTHI B OCHOBHOM ¥ CBOGOMHOMKH-
Bymax ¢GOpM H ITPAKTHYECKH QTCYTCTBYIOT BG B3POCIGM
COCTOAHHH Y NADA3HTOB.

ButOeaumenvnas cucmema. ¥V IDAOCKHX uyepsedl yxe
AMEeeTCA CAMOCTOATENLHO QYHKIIMOHHPYIOMAS BRICIUTE -
Hag cucrema. HanmoMHAM, UTO Y ABYXCAOHHBIX KHINETHO-
HOJOCTHRIX KJIETKE KaK SKTONEPMbl, TAK H BHTOAEPME! AMe-
0T BO3MOXCHOCTE BEIIeNATE NPORYKTEHI 00MEHA B OKPYXKAN0-
myIo cpelty (¥ KOTOpoi clegyeT TAKKE OTHECTH HIKOCTD,
SANONHAIOIIYIO TACTPAABLHYIO OJOCTh), T03TOMY B BhIAEJIH-
TeIbHOH CHCTEMEe OHM He HYXKAAWTCA. Y IJOCKEX uepBeit
Kaxjaa KIeTka (KpoMe SIHUTeNuA) OKPYIKEHA CO BCBX CTO-
POH ADYTHMA KJICTKAMM H BHemHeH cpefodi NN HJIeTOX
(xpoMe HOKPOBHEIX) SABIACTCH THKAHEBAR JKAAKOCTE. [1ooTOMY
NPOAYKTE OOMeHA, BhIECNECHHRIC KIPTKOH, OK&3LIBAIOTCH B
TRAHEBOM JKHAKOCTA B HAKANIHBAIOTCA B Heil. Ecnn 6n1 He
CYIECTEORAJIO MEXAHH3MA NOCTOAHHOIO YAAIeHHA OTXOH0B,
TKAHERAA KAAKOCTE OKASANACE OBl MepeHaCKNIeHHol TOK-
CHYHLIMHA BEIECTBAMH, ¥ HOPMANLHAA MUZHEACATETLHOCTE
opranusMa ObLaa Gl HapYLIeHHOoH.

BrigenmrentHad cAcTeMa ILIOCKMX ueppeit ofpasoBana
npomonedpuduami, KOTOPhIE MPSACTABIAIOT ¢oboM cHCTEMY
BETBAINNXCA KAHAJNBLIER, MPOHASHIBAIOIEUX BCE TEJIO YePBA |
BAKAHUNEBAIOINHXCA OCOOLIMH MEpPUATEeNLHLIMN KISTHAME
speamearoil hopMzi (puc. 76, 77). Kaxaan raxkas KieTka nMeer
KaHaJell, BHYTPS, KOTOPOro ofpamied Ny40XK DPecHHYEK. Sro
PECHHYKH IIOCTOAHHO XBHralOTCH, HANOMMHAA ILIAMA CBEYH
Ha BETPY, 34 9TO OHM NORAYUMNIA HASBAHME MEPUAMERLHO20
naamenu. 3a cuer GmeHEs pecCHHYEK TKAHEBAR JKHIKOCTS C
DACTEODEHHLIMH B Helf IPOAYKTAMM Pacafa NOCTYIIAST B Ka-
HaJNeD, MEPOATENBEHONR KASTKE ¥ CleAyeT Jajee B MBOTOKJe-
Tounstii kanpanen. Ilocsie $TONC KaHANBIE O0BEAMHAIOTCH B
Gonee Kpynunie B OTKPHBAIOTCA HA MOBEPXHOCTH TeJIA YePBSA
B BUAje SKCKPETOPHBIX (BBIGNHTENBHKIX) OTBEPCTHH, uepes
KOTOPEIE BEIIEIAEMAS SKNIKOCTE BRIOPACHIBACTCH K3 OPraEA3MA
qepBA. ¥ MHOTHX HpeACTABUTENeHl THNA HA KOHHE Tela
HMeéeTcH pacCIINpeHHEe BHIASMMTENLHON TPYOOUKHM — MoOueaoil
nY3vipb, B KOTOPOM BEIENAEMAT JKUAKOCTh MOMKET CKAILIM-
BaThcA, IIpoToHedpuAME HAOCKHX uepseil ofecmeumsalor
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Puc. 76.
BridentmensHbic

opeaHbl IOCKO20 Yepes:
A — omdensHan
AFNAMGHHEAY KRNOMKa;

B — nnaMenHbie KRemKu,
COBOUHBHHLIB
enidenumernbHsimu
KananbuamMy U NpomoKamMu
¢ Nopoi, omxpuigalowetics
Hapy®y, 1 — uumonna3ams;
2 — adpo;

3 - sudenumensHele
KaHansis, 4 — DECHUNHOR
nnama; 5 ~ nnameHHsie
KABMmKL,;

6 ~ enidenumenuhbili

APOMOK;

7 — enidenumeneHeR nopa

(o K Bunnu)
He TOJBKO YAAICHRE DPOEKYKTOB FHC-
CHMWJISIHY, HO H BEIBOOAT U3 OPra-
HA3MA HM3AWIUHION BOAY, AelicTsys
HANOAOOHEe COKPATHTENBHBIX BAKYO-
Jae# mpecHOBOAHLIX NpocTeimMx.
BoamoxHO, MozToMy OpoToHepHINH
0c0o0eHHO XOPOIG PA3BUTHI ¥ IIPECHO-
BOEHBIX CRODOTHOEKHBYIIRX dopM.

Honoean cucmema. T'poman-
HOe GONBIUIAHCTBO MAOCKUX YepBel
ABIANTCA repMadpoOAATaAMHE, T.8. ¥
HHX OZHOBPEMEHH(O IIPHACYTCTBYIOT

Pwc. 77. TepuunansHan e
knemxa esidenumensHoli OPTAHBI MY:KCKOA B meHCcKoH cuc-

cemems: nuockux wepsell: rTeM. B oTiAuMe 0T KUINETHONOJIO-

(”;p;a”g"“”‘ p"""m}, CTHRIX, ¥ KOTOPEIX KMENIUCh TOdb-

2 - ndpo (no A. A. Cmocapsey KO TIOJIOBBIE JKEJI@3RI, ¥ ILEOCKHX

| ucoasm) yeppel, HAPAKY ¢ TOHARAMY, ofpa-
3YIOTCH ele NOJIOBBIE NPOTOKH, 10 KOTOPRIM NOJ0BEIE NIP0-
AVKTH TPAHCIOOPTHPYVIOTCA A BHIBONATCA HapyxKy. Opra-
HUZAIMA MOAOBOH CHCTEMEL OUSHE CHIOMHA, YV PARHEIX Ipea-
CTABMTENICH THIA OHA MOJKET OTIMIATHCA APYT OT ADYTA.

B THOHuHOM ciydae MYNCKAR NOAOGAR CUCMEMA CO-
CTOMT H3 PASTEYHOTO KOJMYECTBA CEeMEHHHKOB, CEMAUDO-
BOAOB, KOTOpble OOBEAHMHAIOTCE B CEeMAHIBEDPIaTENbHBIHA
Kauan, ¥ COROKYIMTENLHOTO opraHa (muppyca). Kenckaa
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nozosasd cucmema OPraEn30BaBa CI0KHee. B neil uMeroTes
AWYHAKH, MeJTOYHHKH (OHM NpeXCTABIAIT coboit Heno-
PASBUTHIE CTEPUILHBIC ARTHUKK H IOCTABIAIOT TUTATEIb-
HBI¢ BeIlecTBa A4 AHI B KeJTOYELX KJeTKAX — ASMeHeH-
HBIX AAUEKJeTKAX), SHIEBOABI, BAATIMIINE, KOTOPOe OT-
KpBIBAETCA B TIOJOBYIO KJIOAKY.

Ilpu omncnmorsopeHUH (Haule Bcero OHO ObiBaer mepe-
KPeCTHEIM, OFHAKO BO3MOHO U CAMOOILIOZOTEODEHHE) COBO-
KYOUTeNbHBIH OpraH BEOJMT CIEPMATOIOUABI B IIOJOBYIO
KJI0aKy (¥ HeKOTOPHIX (opM OHH MOCTYHANT B KONYJISTHB-
HYIO CYMKY, TAKMKe OTKPHBRIOITYIOCA B DONOBYIO KAOAKY),
rie ¥ NPOHCXODNT CAHAHUE MYKCKHX H JKEHCKHUX TSMET.
OnmoaoTBopeHHAA SHOEKIEOTKA OKPYIKRETCH KENTOYHBIMH
KAeTKaMH, H CHAPYXH HX NOKpHBaer ofmas cropiayna.

Taxum o6pasoM, Aina GOABINAHCTBA MNOCKIX depBeil
HMEIOT CIOKHOS MHOTOKJIeTOYHCE CTPOSHUE, IIPH STOM IHATA-
TeNbHEIE BeI{eCTBA AKKYMYJIMPYIOTCA He B AifleKIeTKe, 4 3a
€e TpeJesaMHA B JKEJITOTHBIX KHeTKAX — IK30Xeyumaibroie
sima. IloaroMy MEOrHe CIISMARACTE HASKBAIOT AX Aiiyesnl-
MU Kancyramu. YV OPEMATHBHLIX GOPM HEXTOUHEKN OFCYT-
CTBYIOT, B 3aTAC NATATEJBHBIX BEISCTB HAXONWTCSA HEMOC-
PeACTBEHHO B IUTOILIA3ME AMIEKIETKH (FHOORCUUMARbHELE
aitoa). CoorBeTcTBeHEO, ¥ HUX C/IOMKHEIS fgifna He 00pasyior-
eA. Mueorue maockie ueppy, ocofeHHO NapasATHYECKHe, CIIO-
COGHEI APOAYIHMPORATE KOJOCCANEHOE KOJIMYECTRO JHIT,

3MOpuUOHARLROE PA3GUMUC TLUIOCKHMX YepBeil oueHs pas-
auYaeTca MexZY coboil y pasnnix OpeacraBHTejseil THHA.
¥V nmapasaTudeckuax $opM (IapasyprTHUYECKHe YepBH HA3LIBA-
0TCA ZeavMurkmamu — zpew. helmins, pox. magesxs helmin-
thos — yepss, ramer) oHO OOKIYHO OCYINECTBAAETCH CO CMe-
HO OJHOI'O MM HECKOABKUX MPOMEKYTOYHRIX Xozaen. Ta-
HHe YepBH HA3BIBRIOTCH OU0ZeAbMUNMAMU.

Trn miocKKe YepBH NOAPASAEAALTCS HA NATH KJIACCOB:
DecHUL b HePBHL, COCATLULLKIL, MOHOZEHOU, NeHMOYHbIE Yep-
6u u yecmodoobpasubie. Y13 HEX TONLKO PeCHHYHBIE BEAYT
ceoGogHEIll 00pas HIHYK, a OCTANBHEE ABAAIOTCA MAPASH-
Tamu, Tun nacuutTmeaer okoxo 10 000 suxor. Huxe MEL
noapofiHo paccMOTPAM OpPraHHZANMAIO TheX KJACCOB: p&cC-
HEYHBHX,COCAAPIMHEKOD HACHTOMHKX YepBeil
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Kaace Pecnnurasnie wepeu (Turbellaria)

BT0 eAXHCTBeHHEIA KJIACC U3 TUNA ILIOCKUX depBei, Ko-
Topuiii cocrapnen cpofonaoxkuBymumuy bopMamu. Boxsuruy-
CTBQ K3 HHX ODHMTAIOT B CONEHLIX B IPECHEIX BOZOEMAX, He-
GONBIIIOR KOMMYeCTEO BeXyT HaseMHBIN o0pas masHu. Knace
HacuATEBaET oKono 3000 sugos. Hanbonee U3ReCcTHLIMY AB-
NMOTCA OPeACTABHTEN OTPAZA TPEXBETEACTHIX, MIA ILTaHa-
pmit (Genasa, gepuas, TpaypHad, Oypas H Ap. — BCETO QOKONO
100 BHzoEB). BonsmuACTBO H3 EAX O0HUTAIOT B HPECHBIX BO-
Zoemax, MAe X YHUCICeHHOCTE MOXET OBITE BechMa BRICOKOM,
0cOBEHHO IIPH HATAYAY O6HALROH pacTHTeNsB0CTH. PagMeprl

T ..;‘ra :.am;;‘

=i
&

Pnc. 78. Pacruynbie vepey (Turbellaria):
A - Dendrocoelum lacteum (Tricladida); B - Mesostoms ehrenbergi Rhabdocoeia);
B — Leploplana aicinoi (Polycladida) (ro Cmpenxoey)

Puc. 79. PecxuyHsie
depel {Turballaria):
A ~ Mopekoil pecHumyamsiii
vepeb KOHauws (Yungia E P fET
aurantiaca) (no flaxay); " : IR
B — npecHogodHbIl : : "
pacHumuameil Yepes
Mezocmoma (Mesostoma
ehren bergii) {no timelMany
u coasm.)

pasayHEEIX Typbennd-
Pyl IIMPOKO BARPLHUPY-
IOT OT HECKOJIBKEX MILI-
nuMetrpor ac 30 cm.

Baemnee cTpo-
enHe TypGennsgpui
O0BITHO ANA DAOCKHX
uepBeit (puc. 78, 79).
OHp mMeloT ONOCKOe BHITAHYTOE Teno (es BLHIPOCTOB, 34
HCcKIIOUeHMeM HeGonsmux fonacTell Ha nepenEeM KOHOE
¥ HeXOTODHIX BHAOB (puc. 80). Hame Beero TypHenaapun
OKpaIeHE! B pa3Hoo0pasHEIe IBeTa, OREAKO OHH MOTYT OLITE
Gesoro mBeTa MMM BoOOMEe OeCHBETHRIMHA.

Anaromusn. Kowno-mycxyrvnniic mewox. Teno Typben-
AApwit CHAPYRH DOKPRITO ORHOIONHKIM PECHETIATHIM DITH-
TenHeM, NPHYEM ¢ BOZPACTOM PeCHNUKH YACTO TepdaloTCd,
M3-32 Yero KJIETKH Kak Obl ¢aricelor». Ilonaraior, 4To pec-

o
e

ol XN - 3
R
e e Ryt g

by

ot

' HUMKH CHOCOGCTBYIOT HepeMeIneHHIO UYSPES B IPOCTPAHCTEE.

CrpoeHnte 9MATERNA ¥ PASHEX YepBeil HEOAHHAKOBEO, B CBA-
a1 ¢ 9eM BRZEJIFIOT ABA OCHOBHHIX BADHAHTA. B mepBoM u3
HHX HTENHANLHEE KISTKHA Y€TKO OTAENECHE APYT OT APYTA
(pue. 81). Bo BTOPOM KNeTKM 2NMUTENHUA CIMBAIOTCH B CBORl
BepxHel wacTr, o6pasys ofmuii muTorLIAsMaTHYecKHE Geh-
agepaBNi ciaolf. B Huknedt cBoeit yacTm Kmerkn ofpasyior
MeIIOTKH, COJEPHAINAe AAPA, KOTODEe COYCKAIOTCS HUMXKe
SazanrHol MmemGpaHEl H COXPARAIOT IPH STOM PASJENEEHOCTD
Mex gy coboit (pmc. 82).

B snuTennn Typfennapuil mMeeTCa MHOTO ORHOKJETOY-
HEIX tesie3 pasiIMuRoi gopmel (prc. 83). OHu pacceARs! 0o
Beeli TMOBePXHOCTH, HO MOTYT OGpPasoBHBATH CKOILECHHA.
Hanpumep, camsueTHe Xeae3ksl 6COGeHEG MHONOYUCHAEHHE
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Puc. 80. Cxema cmpoesus

" mpexsemeaucmoll mypbennspuu:
1 —~ WYNanoleeUOHLIE BuIDOCTILY,
2 2 — 2naza; 3 - Mo320e0l 2ananud;
3 4 — NepedHAR BEMAaL KULIGYHLKA,
5 — ApodoneHii HepeHET Cmeon;
§ — nonepeuHbIg HEPEHLIS NepeMBNKU;
19 ; 7 — 2nomxa; B — enomoymbill Kapmar;
i 4 9 — cemanposod; 10 — pomosoe
s omeepemue; 11 — cemMeHHuKL
12 — cOBOKYNUMONLHBIT Op2&H,
E 13 — 380HAR 88MEb KULWBYHUKE,
P 14 — nonosoe omesepcmue;
15 — alyeeod; 16 — nonovean knoaka;
17 — KonynamueHas cymxa,
18 p e T 18 — menmounuky; 19 — RUYHUK,
Cnesa ydaneHbl COMENHUKU, CRpaea —
NEAMOYNUKY U AuvrHUK (o Fpadhdhy)

b 2110 B snutenHu nepeaHelt yacTH

17 ! LE, 11 Tesa, BRIAGNAEMAsH UMHI CIIU3b,

no-BUAEMOMY, CHOCOGCTBYET

12 TPHKPEIUIEHNIO YepBA K cy6-

crpary. Hantporus, OenxoBsie

MmeNessl KOHIOEHTPHPYIOTCA

o KpaAM Texa, IIOAATAICT,

14 YTO BBHIZEASEMEIH HMH CeK-

5 peT 001aKaeT TOKCHYSCREMH
' cBOHCTBAMI.

" Cpean IHTeIHANBHEIX

menesd BHASAAOTCA pad-

Jdummnble Kaemxu, KOTophLie

COZlepIKaT MPeroOMISIOIue

CBeT NMANOYKH — pabiumuot,

Jeaanme NepuenauKyIap-

3 Ho nmopepxHocTH. Ilpn pas-

ApaeRuE pabxuTH BEIOpA-

CHLIBAIOTCHA HADYKY, r'ie HpH

16 - — 13

Puc. 81. Cxema cmpoeHus
KOXHO-MYCKYNILHO20 MELUKS C MUMUYNbIM
MOPLAaMENLHLIM SLUMenueM:

1 — xnemxu snumenusn; 2 — paldumes; 3 — pecHuyKy;
7 4 — Sasancras MoMBpana; 5 — KORbUBsLIS MLIULLE

: 6 — JdaeoNansHbE MslUsL T —
N5 MEILUUL, § — APOSONEHES MEtis: (o Tpapay,
) CXOMEMUIUPOBEHO)

Puc. 82. Cxema cmpoesun
KOXHO-MYCKYRbHOE0 MolKa
C NOSPYHEeHHBIM SnumenueM.
1 = pecrUYKL, 2« HBPYXKHbIT
yumonnasMamuveckud cnoill;
3 — KONBUEBLIE MEILUILILY,

4 — NO2PYHEHHES yYacmu
UUMOonNaImMel C AOpaMY;

5« NPOAONLHLIE ML
{no Mpadxpy, cxemamuaupogano)

CONPUKOCHOBEHNHY ¢ BOZOHE GHICTDO GCIHIHAITCA H 00pasy-
10T SAIMHTHYIO CTH3b. Baarogapsa sroMy TYpOeLAADHY OpaK-
TAYECKH He MOSAANTCH APYIMMA KUBOTHHMH. PaamrHEIC
KJETKH pacOooNaraiorca HuKe 6a3abH0I MeMOpDAREI, HO CEA-
SAHE IPH 9TOM € BRIIENIEKALINMHA STIETeANAIBHEIMA KICT-
KaMH, B KOTOpHE N3 HAX W NOCTYNAOT padarTe (puC. 84).

Myummeunrad 9aCTh KOKHO-MYCKYJBHOIO Melnka ofpa-
30BAHA HECKOJBKHMH CJOSMHN MEIIEUHEIX BOJIOKOH, CHa-
PY:KE pacnonaraercs KOAsUEeBod cnoi, mox HMM IpPOXOIh-
HEIE B caMREI HIOKHERH — ARArOHANLHARIH, BOJOKHA KOTODO-
ro BAYT NOX yrEoM Apyr apyry (puc. 85). HamommeaeMm,
YTO COBOKYIHOCTb NOKPOBOB M JIEMKALHX HHXE CJIOEB MEI-
MeYHKX BOJOKOH 00pasyeT KOKHO-MYCKYJABHEIE METIOK.

Kpome CILTONIAEIX CH0€B, MEIIIEYHBE BOJOKHA TaK-
®e 00pa3yOT OYIKA JOP30BEeHTPANBHBIX MBI, OHHE Ha-
IPAaBJIAIOTCA OT COMHHOM (OpSANEHOIE) YACTH Tea K Oplolr-
HOHt (BeHTpaANbHON) H, COKpamasch, ewmle Goapule COMIO-
IIABAIOT TeNO YePBA. o

Iepememenne TYpOeAnspHil 00ecIeUNBRETCA PECHHT-
KaMu nuTesans (0c0GeHHO Y MeIKUX JOpM) U COKpanieHHeM
MycKyaaTypsl. Bia-
FORADA ITOMY OHH
MOTYT IQJIZATH HO

cyberpary (aoHHDBIE

Puc. 83. benan
nnaxHapus
(Dendrocosium lacteum):
A — cnusucman xenesa
Ha cpese; b — Senvosan
xenesa (x1000)

{no Wreddepy)
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Puc. B4. Benan nnanapus (Dendrocoelum lacteum). Snumenui:
A — omOenpHaR NUMenuanbHan Knemxa Ha cpese {(x1500); b — anumenull
¢ paliumusivL KNSMKaMU Ha IpodonbHOM cpese (xB30); 1 — pecHuyKLY
2 — GasansHets mensiia pechudex; 3 - palidume:; 4 - onopume ulpunnes;
5 — GasanbHan MeMEpana; 6 — KONLUEAKE MblLUs: T — NPOJONEHEIE MBIUULL
8 — pabdurmnan xnemxa; 9 — OuazoNansHbie Multiust (no Fensil)

1

Puc. 85. benan nnianapus (Dendrocoslum lacteum):
A — CXBMEMUYHOE U300PANEHUE MAHIGHMENLHO3D Paipesa mena
€ PACRONONSHUEM BOMOKOH KONHO-MYTKYALHO20 MBlika: T — nosepxHOCMHbe
KONMBUOBLE MBRUUL!;, 2 — OUSZOHBNLHIIE MBILILLY, 3 — BHYMPeHRUS MPodontHbe

MbIUULE B — yuacmoK NOnepeyroac paspesa e obnacmu suyxung (x500):

1 — moulipasa AauvHuke; 2 — couums ¢ sdpamu; 3 — GoWHON HepeHLID cmaan;
4 — NPOSONLHLIG MLILUGYHLE SONOKHE KONHO-MYCKYNBHOZO MeluKs, 5 — Konstiegsls
SOMOKHE NOXHO-MYCKYNLHORO MoiKes; § — DA3anbHas MOMBPaHa snumenus;

7 — anumenuii; 8 — pablumes; 9 — JOPICBEHMPAnEHEIe MENUESYHLIE BONOKHE
{A — 1o Mixuma, ¢ uameronuamu A. A, Cmpenxosa; B — no A. A. Cmponxoay)

g6

KGMHM, KODATYH, BOAHAA PACTHTEIRHOCTE M ADP.) A AKTHBHO
ILIABATE, COBEPIIAA CAMEBIe PA3HOOOpA3HEIE NBHKEHAA.
IHuwesapumensvnaa cucmeda Typbennapuail obkrana
JAd ILIOCKAX d9epBell — MMeIOTCd NepefHAA U CPeJHAA KHI-
Ka. Por ofmuHe HaxoxgrTea Ha GploLrAOii cTOpORE TejIA IPH-
MepHO B cpefEeii ee 4acTH, OH BeJeT B IVIOTKY, KOTODAA
MMEET KeJiespl, ¥ MeJNKHX $opM cpefHAR KHIIKA AMEET
BHJ CAeHO3aMKHYTON TpyOKH, & ¥ KPYIOHBIX.cOpa3yeT OT-
BETBJIEHNUA BO BCe CTOPOHEI TN, KOTOPHE AOCTABIAKT IH-
TATENbHEIE BEINECTBA K OPrAHAM E THKAHAM >XHBOTHOTO.
HanpuMep, ¥ TPeXBeTBHCTHIX (ILIAHAPUHA) OT DepeAnel! KHIU-
KM (FIOTEA) cpA3Y OTXOAAT TPH BeTBA — OAHA BIIEpeA U ABe
Hasag (cM. puc. 78, 79). Ilpn sTOM NHIIA CHAYAJA TOCTYNIA-
eT B IEpPeAEAN BHPOCT, & OTTYAA DepeTexaeT B 3aaane. Ta-
KEM 00pasoM, DHTATEALHEIMM BeOleCTEAMN NePBOHAYAALHO
0GeCIeTABAIOTCA OPraHkl, PACIOIOYKEeHHbIE B IepegHeil Ja-
cri Tena. HecMoTpa He OnpefieleHHYIO CAOEHOCTE IHINE-
BADHTEJBHOM CHCTEMEl, YOBOEHEE MHMMA V Typleanspuii B
BHAUUTENRHON Mepe OCYIIECTBIASTCA 34 CMeT BHYTPHKJe-
TOYHOrO NHIOeBADEHNA, T.e. (ParcIuTO3a SINTEIHAIBHEIX
KreTox cpepmeid kamkn. Haxkomen y mpeacrasnrenesf or-
pazna fecKMINeUHLIX TypOeanapuit cpeaneil KAITKY HeT BOB-
ce, a MAINA U3 TVIOTKR TMOCTYNAET B CHELBATH3NDOBAHHbIN
Y4ACTOK ORIIEBAPHTEeAbHON naperxmMu {pnc. 86), roe mu-
IeBEIe YACTHIIH (PaTOIUTHPYIOTCS U YCRaHBaIOTCH,
Boavuwiricmeo mypleanapuil A8a10MCA XUYHUKGMU
U nUMaomes pa3RULHLIMU MEAKUMU 0ecno360HOYHLIMI.
OOHADYIKHB MEPTBY, YeDEL HAKPBIBAET &€ CBORM TeA0M, IOCJe
4ero 3arjiaTEIBaeT. Y nIaHApHE AIA STOr0 CIYKHT BEIABHK-
Has rROTKA, KoTopas Bribpackisaercs B3 rayboxkoro smsan-
BAHHUA RAPYXHOTO NOKPOBA — TJIOTOYHOIO KapMaHa., Ecam
pasmep RoGHYH CAMIIKOM BEIHK U €6 HEBOSMOMKHO LIpOTJo-
THTH OeJHKOM, 1epBb OTPHEBAECT KYCKHA CHABHEIME COCATEIb-
HMBIMH ABAMKEHHAMH IJMIQOTKH, IIGCAe Yero 3ariaThIBAeT HX,
Oxuaro MelKKe WICHECTOHOTHE (HANPHMEpP, PRUYKH) MOKPLI-
TH JKECTKHM IAHIDHPEM H PA3OPBATH AX IAAHADHAA He MO-
aer, B rakoM caydae OHa BHAeNAAET 43 PHOTKY HAPYRY IIH-
IIeBapuTebELie (PePMEHTH!, KOTODHE DaCIOeIVIHIOT TKAHU
#AePTBEl BHE OPTAHH3MA YeDPBA, IOC]E Tero pasMATIeHHAA
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ovIma BcackieaeTes raoTroit, Takum obpasom, v Typbennapui
BO3MOMCHO B HapyxHoOe muaIiepapeHHe (puc. 87). Hexoropsie
Typbeanapun (oaazapun) obasxamT cpoeobpasHoH cmo-
coGHOCTREI0 HCOONB30BATE «TpofeiiHOe Opy:KHes, YUeREIE
YCTRHOBMIIH, 4TO NPH NOSEKAHWH TUAD MASHADHEH CTpeKA-
TeJLHbIe KIeTHH HEe PASPYIIAIOTCA, & MEHTDHPYIOT B MOKPO-
BEI 9EDES H 3AIHIIAIOT ero,

Botdesumenvruas cucmeMa npes-
CTABJIeHA IPOTOH(DPUINAMH, OPragd-
SAnAA KOTODBIX OBUIA OMHCAHA Bhitlle
{puc. 88). Hambonee xopoio BLIgeNA-
TeNbHAA CHCTEMA BHIPAYKEHA ¥ MPECHO-
BOZHEIX GOPM, Y KOTOPBIX OHA TAKKE
ofecniedHBALT MOANSPAKAHHE BOLHO-CO-
JeBoro fananca.

Hepsraa cucmema cocTouT H3
MOSroBOTC TAHrARA, 00pasOBaAHHO-
IO IBYMS CAHBOIAMUCSH FaHPAHAMH,

Puc. 86. Npedcmaeumenu poda
xoxaonioma (Convoluta convoluta):
A — wuaas, cneaxa npudaenennan (x10):
1 — cmamoyucm; 2 — anaza; 3 - 2pyteaudHsil
op2aH; 4 — pom; 5 ~ AudHLK;
6 — cemoennan Gypea; T — MyXCKOE NONDaoe
omeepcmue; § — KONyARMUSHLID opaak;
B — cazummanoHeill paspes;
1 — KOXHbIE KNS, 2 ~ (DpOHMBNLHET Opear;
3 — cmamouucm; 4 - pom, aedywui
6 2ROMNKY; 5 = GHYMPDEHHAS NAPCHXUME
C MULLOSLIML BRINOYEHUAMU, B — Nepubepudeckan
NaPeHXUMa; T — XUMUHOSHIT HAKOHEYHUK
comennol Sypcwy; B — comannan Sypea;
G — oMeepCMUe eRIZaNUUHOZ0 NPOMOKE;
10 — MYXCROE RON0B0E OMEBHCMUS;
11 ~ xonynamusHbil opzad; 12 — PECHUHBIG
nokpoa; 13 — JOPIOeEHMPAnaHbe MELILE
(A = no fpaghghy, 6 - o Bpecenay)

Pwuc. 87. 3axsam u noedanue dobpivu niadapuell Dugesia.
{Tnanapua noedaem dobbivy —~ dathHuic (MEenKkoe paxoobpasHoe), om Komopoti
OCMAaSMEa DUl NYCMAA PAKOBUHA — XeCIMKUL HapyxHelil cranem

{ro K. Bunnu u coaem.)

Puc. 88. Pacrronoxenue anaeHbix

' gbidenumensHbiX Kaxanoe 8 mens ﬂpﬂMOKUlUGqHOﬁ
mypGannapuu aupampuxc (Gyratryx henmaphroditus).

1 — 2nacHeig NPOJONLHLIE BLIDEAUMENbHEIG KAHAN);

2 — pazgemeneHun KaKansyes; 3 — suideuMmensMbie

omeepcmun (no Palisunzepy)

H OTXOBAIIUX OT Her9 HEPBHBIX CTBOJIOB.
Hanomunwm, uto rakoil THI HepBHOM CH-
CTeMbI HASHIBAETCS OPTOrOHOM. ¥ PasHBIX
TypbeLnapuii BOSMOXKHEI HEKOTODRIE 0CO-
feHHOCTH OPrAaHH3ATIHH HEPBHOM CHCTEMBI
{puc. 89). B wacTHOCTH, ¥ IPEUMUTHBHELX
SeckrmewHnix (Acoela) uMeercs nosepx-
HOCTHOE CIIeTeHHe, HANIOMHHAIOIIee TA-
KOBO€ ¥ KMINEYHOTONOCTHRIX.

Opzanst wyecma y Typbennapuit pas-
BATHE 3HAUHTEIBHO JYYINE, eM ¥ APYTHX
KAaccor nmnockux uepreit, Ocsaaanne ocy-
mecrenaeTesd Beell Koxeil, XpoMe Toro, ¥
HEKOTOpPHIX BHEOB HA OepeaHeM KOHIE
TeJAa MMeeTCA NADA MYBCTBHTENABHLIX MIVHANEL, KOTODHIMH
MEBOTHOE TIMATEABHO HCCHeAVeT Mepek coboli NORepXHOCTE
cyberpara. I1o Beell MOBEPXHOCTH KOXKH PACCEAHS] KISTKH C
Sonce ARUHBLIMA H HETMOABMAXHLIMHE PECHUYKAMH, BEA3BIBAC-
MBIMN ceHcuaaaMy. C HUMH CBA3AHHI OTPOCTKH HEPBHBIX
knerox (pue. 90). Cexcunnu obectieqnBaT ROCIPHATHE Me-
XAHMYECKHX M XMMHIHecKHX BosgelicTBuil mapre. Ilourm y
Beex TypOemnapnit mMelorca gsa unu Gosee rasa. OHE pac-
TNOAaraloTeR BOJR3H MOSIOBOIC TFAHTIHA IIH XKe (eCIH TJ1a3
6anee asyx) mo xpasM nepemneil uacty Teaa. Kaskanrii rias
COCTOMT M3 Bokana, o0pPa30BAHKNONO NMATMEHTHRIMH KJIeTKA-
MW, B ROTOPHI DPOHHKAKT DEUenTopHe (peTHHAJIBHEIE)
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Puc. 89. HepsHast cucrema mypbennspui;

A — Convoluta (Acceis) (no Batiepy); & — Bothrioplana (npedcmasumens ompsda,
bruaxozo x omp. Tricladida); B — Mesostoma (Rhabdocoela); I - Planocera
{Polycladida) (u3 Bexnamuwieas, 1o pasnbiv aemopam); 1 — mo3zoaoil earenul;
2 - GpioiuHe NPoJonsHLie CIMB0NL:, 3 — BOKDBLIE U CITUHHLIE NPOAONLHLIe
HOPEMEIG cMmeouity, 4 — NONGDEYHLIE IHEPOMBINKL
KJE€TKH, BOCIPHEHUMAIOONEe
cper (pac. 91). I'nasa y Typ-
e ] OennApEil OTEOCATCA K THRY

- uneepmuposannbix (obpa-
MeHHKIX), DOCKOALKY CEer
CHAYAIIA NPOXOANT Yepes Tena
PeHenTOPHEIX KJIETOK, Iocie
Wero NouafaeT Ha BOCIPHHA-
Mamompil cBeT cerMeHT. Pern-
HAJBLHBIE KJACTKH IO CBOEMY
AOPOUCXOMICHREI0 ABIAIOTCS
HEPBHEIMH, TI09TOMY OHE HMEe-
T OTPOCTKH (AKCOHED), 0fpa-
Puc. 80. Cxema pacnofoxexuss 3YVIOIINe B CBOeH COBOKYIIHOC-

KOMHbIX 4Y8CMSUMONbHBIX TH SPUTENLHLIH HepB, KOTO-
okorvanul (cencunn)
mypGannapuy. MonepeyHbiil PEIil HanpaBNACTCA B MO3ro-

PB3Pe3 20/108HOZ0 KOHUA: BOH raHIAH, IAe TPOUCKORNT

1 ~ YYSCHAUMENBHNG PECHUYKY, AHANH3 NONy4YeHHOU mHbOp-

2~ wepetisie xnommis: 3 - ompaomox  MAIMH. ¥ HEKOTOPEIX TypBed-

HapaHol knemry; 4 — Mo32oa0d JApUHE TAKIKE MMETCH opra-

28KANUD; 5 KNGMIKA POCHUNHOZ0  pr| PABHOBECHA — CTATONMC-
{no Fenedl, cxemamusupoearo) T OBLITHOrO CTPOEHUA.
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ITorosas cucmema pec-
BEWYHLIX YepBel Arnaerca rep-
macbpozurTHOR. My:KCKHe rame-
TEH O0pA3YIOTCA B MHOT'OYHC-
AEHHBIX MeAKHX CeMeHHHRAaX
(y HEeKOTODHIX Typbennapuit
HX MOYKeT OHITL TOJBKO ABS&),
pacceAHHBIX B TOJIE NApeH-
xHMH (cM. puc, 80). Or ram-
JOTO CEMeHHHKA OTXONUT TOH-
KU CeMABRIHOCAIIIA KaHAJ,
ﬁ;;ﬁizg z;l?}f;;i.n;o’?g:e_e Puc. 91. Cxema cmpoeHust

anasa mypbennapuu:
ceManpoBoA. COeRUHHABIINCD, 1 - nuzmenmmsid Goxasm; 2 — sopa
CeMATPOROZH ofpasyIoT ceMs- s m w ?xg;m
M3BeDPrATERBEBIN KAHAN, DAC- Loianmopumix mw"m.“f_m
TNONOKEHALIK BHYTDH COBOKY-  PeusnmopHbix knemox; 5 — Hepensie
MHTeALHOTO OPTAHA. sooKHa, mwﬁ

HeHcKas noJoBaZ CHC-

TeMA COCTOMT M3 NOJOBHEIX JKeNned — ANYHAKOE, BUAONIME-
HEeHHHMIX TOHAJ — YKEJITOYHHRKOR H JXeHCKHX IOJIOBHIX IPO-
TOKOB. ¥ MHOTHX TypOe/ndapuil :KelITOUHHKA He 0Opasy-
wrea. Uz apuauroBR aitnekaerkd OOCTYNAIOT B ARIeBOXE
(ax oOHIYHO ABa), TYVAA e OTKPHIBAIOTCA OPOTOKH KeNd-
TOUHHUKOB, [i0 KOTOPHM NOCTYOAIOT Gorarsie NMTATEAbHEL-
MH BeIeCTBAMH KeATOYHEIE KIeTKH. OO0peHANBIONNCD, -
nepoasl 06pasyioT HemapHoe BIAralHiHle, KOTOPOe OTKPH-
BAETCS B MONOBYIO KJIOAKY.

Y GonrummHCTEA TYPOEAnApHA OPOHCXOAHT IEpPEKpecT-
HOe OImIOZOTEOPEHNe, IPH KOTOPOM HOJIOBLIe TAPTHEPH Nepe-
AAI0T APYT APYTY MYKCKHE [IOJIOBHIE OPOAYKTH, T.€. IAPTHE-
PH II0 OUepeAM BHCTYTIAIOT KaK caMen] X Kax caMia. [Tocryn-
JeHHe CIepPMBl OCYIIECTRIAECTCA ¢ HOMONIBIO COBOKYIIMTEND-
HOTO opra=Ea, KoTophil cHalkeHd coGCTBEHHON MYCRYIATYPOit
H cnoco0eH RHICOBRIBATHCA HApPYXY, OOWIYHO CORORYHU-
TeabHbI# OPrag BEOAUT CHEPMY HEHOCDEACTBEHHO B ITOJIO-
BYIO KJAOAKY, ¥ HEKOTOPHX B NMOJAOBOH KJIOAKE MMEeTCH He-
Gonbiroit BRIPOCT ~ KONYJAATHRPHASR CYMKA, KYIA HOCTYIaeT

A
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nonyuenHoe ceMsa (puc. 92).
Bosmosxen M eille OfHE COO-
coD, IpH KOTOPOM COBOKYIIH-
TeLEEI ODraH DORPOCTY Hpo-
THIKAET CTEHKY NOJIOBOTO
HAapTHEDA H CriepMa BBOXUTCA
HEeHOCPeACTBEHHO B €70 TeJlO,
Puc. 92 Bonas n?:ana 5 NOCJIE YEero CHepMAaTO30HIH
npoabnbﬁuﬁ caaummanbpnb:}} CaMu UEPEMELIAlOTCA N0 Ha-
paspes vepes konynupylowux ~ TIpaBJieHMI0 aMmil. Cnezopa-
KuaomHbix (x20): TeJILHO, B MOBOM CITyuae ¥ pec-
R o ene200%  HyUEBIX depBeli HPOHCXOMHT
3 = myckynucmeil ¥enesucmeii opean; BHYTPEHHee OILTOKOTBOpEHIE.
OnogoTBOPeHERE Af-

4 - xonynamusxas mpybouxa (flagellum}
fipasoii ocoli, eaedenibiii Yepes NONOEoe
m::ggp?me [} xonymmueny:os cygmy OEKJIeTKA OKPYKAKT XKeJ-
nieaod; 5 — Mewwox neHuca; 6 — 3adHue
KOHiM! OBOLIX OPEsT, JaaHym® TOUHLIE KJIeTKH, 00pasyIcHie
npu konynauu dopsansHo (Ao Byppy) 3AIIAC OATATENBHLBIX BELISCTR

aitny, mocie uero GopMApyeTca SalTUTHAA CKODAYIIA.
Pazeumue y GonbIMUHCTEA PECHUYHEIX YepBell npaMoe,
T.e. HS SHIA BHIXOAHUT OPTraHHSM, NOXOKHHA HA B3poOCice
MBEBOTHOE, OTHAKO ¥ EEKOTOPHIX MOPCKHX TYpOenapHii pas-
suTHe Baer ¢ MeraMopdozom. Ilpu 9roM n3 aitna BLIXORHT
COBEpPIIEEHO HEIIOX0KAA HA B3POCJOr0 YepBA MIOJLIEPOBC-
xag araaHKa (pic. 93), KoTopasa BCA NOKPHITA PECHHEYKE-
MH, 3a CHYeT KOTODHIX OHa IIaBaer, OupefielenHoe BpeMA
JMIAHKA OaBaeT B COCTABE IAAH-
KTCOHA, HocHe vero Audxpepernupy-
€TCSA B MAACHbKOTO 9ePBA.,
Typlennapua MOTYT TaKmKe
PASMHOMKATHCE GecrnoanIM OyTeM.
Hpu aToM HA TeNe NOABNASTCH 10~
nepedyHAas MEePETANKKA, DOCTENeHHO
pasiensgoas JKHBOTHOS HA JBE
% Zactu. [IocKoNsKY HEKOTODHe
§# OpPraEbl MMEIOTCA B eANHCTBEHHOM

Puc. 93. Mionnepoeckan MUYUNKE:
1 — anasa; 2 — MO32080J eaHARULT;
3 — MEUIKOBUOHBIT KUWIGYHUR, 4 — DOIMOBOS
omespemue; 5 — noracmu; 6 — np
MepuamaensHull eenvux (no badepy)
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gHuciae, Tc 06pa3oBapmMeca ocolH B OocaeAyOmeEM A0CT-
paHBAIT HEOHXONAMEBIC YACTH,

¥ pecHHMYHHIX 4epBeii, ocofeHHO y muaHapmii, Apxo
BRIpAMKEHA CHOCOGHOCTS K pereHepanmuiu, Maneunkue dpar-
MEHTBHI PA3MEPOM ¢ ZEeCATYIO HIH JajKe COTYIO YacTh TeJsa
IIaHAPHH 00pasyIoT 3aHOBO LIEJLI OPraHHaM. 3a TAKYIC CIO0-
co0HOCTh 3THX KHBOTHHIX HASHIBAIOT «GeCCMEepTHRIMA HO[
HOMKOM OHOEPATOpas. ¥YAUBHTENbHAS OCODEHHOCTE OMOJIOTHE
NIAEADHAH — €€ ODHTMEANbEAS PeAKNAA HA HeOJArOnpHAT-
Hhe YCIOBAA OKpYy:xamoouieil cpexsl. Hampumep, npun Heno-
CTATKE KMCIIOPO/Aa HIY B CAyUae CANSHOrO MOBLINIEEAA TeM-
NepaTyphl BOAbl NIAHADHE CAMH PpACHBAAIOTCA HA KYCKH,
KOTOPEIE PereHepHPYIOT IpH HACTYILNeHHH (AarOIpPUATHRIX
YCHOBHIL. ITO ABACHWE HASLIBALTCH Qymomomueil.

Kaaece Cocansumxn (Trematoda)

Bcee cocansmmyy (AX HacYATEHEBaeres npumepno 4000
BHJIOB) ABAAIOTCA SHAONAPASUTAMN (eCNO3BOHOYHEBIX A IO-
8BOHOYKEIX JXHBOTHHX. OKon0 40 BMAOB XKUBYT B YeKoBe-
e, Nopa)as pasJHuYHBIEe OPraHbl, K3 HEX Haubolee pac-
OpocTpaHeH NeveHOUHEIH cocansmux (Fasciola hepatica).

BuemHee CTPOSHNE COCRALUIMKOE MAR0 OTAHYASTCH
or Typbennapnii. Pasmepnl 06BIYHO HEBRIAKHE — HECKOL-
KO MHJAJIAMETPOB, OZHAKO €cTh M Bosee Kpynuble HOPMBI.
Tax, HaTpUMep, HeYSHOYHKIHA COCANBITHK MOMET BRIDACTH
Ao 5 cM, & caMBIM KpynHLle ApeACTABUTENH KJIacca — HeKo-
TAPBIE TAPASATEH PEID ~ AOCTHIAIOT IONYTOPA METPOB B JUIA-
Hy. Teno uame Bcero MMeeT JHCTOBHAHYIO (OpMY, PEsKO
Kuepefd ¥ NXARHO K3aan. Yepsh: HMeeT ABe HPRCOCKH. Ofnsa
3 HUX — POTOBAH, PACIIONOMKEHE HE NepelHEM KOHIE TExs, &
Apyrasa — OpiomHas (Gonee KPYIHAaS), HECKONLKO C33AM Ha
Gpromuoit cropoue. IIpacocku mpeacTapaaoT coboil Hermry-
SoKHe AMKH B Teje, OKPYKeHHEIe MOITHO MyCKyXaTypoii,
COKpallleHHe KOTOpol coafaeT HH3KOe AaRNEeHUe, IPHUCACKHI-
BRKOIICE TAPASHTA K CTEHKaM OPrana XossnHa.

. Bayrpesnee cTpOSHHE TAKIKE BO MHOTOM CXOZHO ¢ pec-
HUYHEME YeppaMa. JIOKpOBLI NPefCTABJICHE SOATEIHeM,
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Puc. 94, Cxena CMpoeHUs
OKPOSOS MpemMamod no JaHHBIM
9N6KMPOHKOT MUKDOCKONULY:

T — Hapyxras GoasadepHas
UUMONABIMAMUNBCKEA ANACIMUNKE;
2 — mumoxordpun; 3 — SazanusHas
MeMBpana; 4 — UUMOnNasMamudecKue
MANU, COGOUHSIOUILE HAPYIHYIO
U MOSPpYNeHMYIO YESCMU UMenus;
5 = MozpyXenHbie yHacmku
yumonnasmsi ¢ adpamu (8);

7 = NpOJOALHLIE MbILILI;

KJIETKH KOTOPOro CIABAIOTCA,
obpazys cOmuil NUTOLIAZMA-
THYecKAR ¢noit, H3 KOTOpOTo
B MMIyOMHY Tejia DOrpYysKaloT-
€2 YacTd KJEeTOK ¢ AXpaMH
(prc. 94). PecEndek y cocans-
IIMKOB HET, 3aTO CHAPYXM
OHHA NOKPBITHL 3AUTHTHHIMH
BRIJeJICHUAMH eJe3BCTRIX
KJIETOK, KOTOpBbIe NpeRoxpa-
HAWT YepPBA OT AeHCTBIA aK-
THBHBIX KOMIIOHEHTOB TIHINe-
BAPHTENLHBIX COKOB XO3AMHE.
Kpome Toro, B mOKPOBHOM
SUATENHN HUMEITCA MHEOro-
UMCJICHHHE MAGAKH, TAKHE
VKPeIIAIOIIHE COCANBIITHKA
Ha CTeHKe opraHa. IJorpos co-
CAMILIIMKOB HAHIBRETCA mezy-
MEHMOM,

Opraanzanua MycKyna-
TYPEI COCAJIBIIHKOR B HEeIoM

He oTAHYaeTCS OT Typbesns-

8 — KONBLEELIE MbILULLE
8 ~ KymunyRsApHbIt LWLnuK pail, OMHAKO 9TH YEPBY BeZYT
(npodonskbit cpes) (no Tpedzomedy)  MANOMOABECHEIN 06pA3 XA3-
HA, DOITOMY OCHOBHEBIE HX ABHJKEHHSA COCTOAT B HEMEHEHHH
¢dopMEr Tela OCPETCTROM COKPAINeHNs M BEITATHBAHHAA,
Huwesapumeavian cucmema, Kax B y TypOesnapmii,
COCTOMT M3 mepefgHeil ¥ cpefHel KHANIKH, OZHAKO DOTOBOE OT-
BepPCTHE HAXOMHTCA He B cpefiHelt JacTH Tena, 8 Ha IepegHeM
KOHIE B OKDY}XERO poTOBOE mpmcockoil (puc. 95). ¥V meue-
HOYHOTO COCANBINAKA POTORAA NPHCOCKS OTPAHNIUBALT POTO-
BYIO OOJOCTb, KOTODAS OTASNEeHA OT NPEATIOTKH NOAYIYHHOH
cKnaaroi. [BHMKEeHAS IOTKEN OCYINECTRASIONCA NOCPEACTEOM
CIICUBANTHLHEEX MEINLY, — NPOMpaxmopa (BNEDe) U pempaxmo-
pa (2a38K), B pe3yARTATE Uero Yepehb sdxPpeKTHRHO BCACEIRACT
may (puc. 96, 97), Koropoii AJa NeYeHOUHOTC COCANBITHKA
ABJNHAETCA KeM4b H CNHsH AeNYHEIX HPOTOKOB, B KOTOPHIX
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obnraer napasuyr. [10TKa
OPOIOIIKACTCA B KOPOT-
KHH [HIMEBOK, KOTOPBIH
nepea poToBol NpHCOC-
KOl pasABAmBAeTCHA Ha
JIEB€ BeTBH cpemHeHl XKumI-
Ku. OT BUX, B CBOXO O9e-
pens, OTXOAAT MHOTOUYHC-
JIEHHRIE OTEETBIEHNH (Ha-
TIOMHBAEM, YTO 3TO obJer-
qaeT JOCTARKY MPOXYKTOR
OHIOEBAPEHNA KO BCEM
YacTsIM TeJIA YepBa B O7-
CYTCTBHE KPOBEeHOCHOM
CHCTEMEI).

Hepsnas cucmena
COCAJIBITHKOB COCTOHT
B3 MAPHOr0 MO3POBOTO
TAHTJIHA, KOTOPHIHA 00-
PA3OBAH ABYMA Y3J1aMHU,
COSIMHeHHLIMH MEXIY
coboilt ToMCTOH KOpOT-
Ko# HagmroTogHaoR H Go-
Jee TOHKOH, HO AJIAH-
HO# DOATIOTOURON KO-
MUcCYpaMu. B pesyasn-
Tare obpasyerca OKoJlo-
rAQTOYHOE HepBHOEe
KOJBHO, OT KOTOPOI'o
BIIEDEN, OTXOAUT OFHA
mapa HepBHLIX CTBOJOB
H TpH HADPLI OTXOAAT HA-
3ax, CTBOJIEI COeAEeHH]
MeMc Yy co0ol nepeMrIg-
KaMHA, OpHuYeM HAaUGONL-
MY TOJUMHY HMEOT
SpromERe CTBONH (PHC.
98, cM. puc. 95).

Pwc. 95.
flaueHouHBIG
cocCanbuux.

Obwwitl eud nuesapumensHoll
U HapeHoU CLCIEM ¢ BRIOWHOL

cropoHbl (x8):
T~ pom; 2 = 2nomxa; 3 - nuiesod;

4- Gpmuaanpuooc:cas — ENagMaN eBMeb



Puc. 98. Nevexounsid cocansuiux
{Fasciola hepatica).
flpodoneHuiil cazummansMoill
paspes 4epes nepedHull KoHey
mena (x200);

1 - pomoean npucocka; 2 — NoYAyHHERA
cKRaoKa; 3 -~ Ha02noMOMHER KOMUCCYDE;
4 — 2noimxa; 5 — pemparmop enommiu;

6 — muiyeeod; 7 — nodancmovnas
Komuccypa, 8 - npedanomea
{ro 3ommepy)
Opezanbt wyeema y Bapoc-

JBIX YepBeif DDAKTHYCCKK He-

PAa3BHATLI, UTO CRA3AHOG C Ia-

PasHTHYECKEM 00pABOM YU~

HA., ¥ cBOJOAHONNABAOIMX

JRUYHMHOK HMEIOTCH KOMHBIe
CeHCHAJJIB, ¥ HEKOTOPHIX
¢opM — rIasKH.

Butdeaumeavnaa cucme-

Ma TIPeACTABJICHA IIPOTO-
HedpHANAMA, IPA 9TOM Bhl-
DennTeNbHbIe KaHAIM 00nbe-
ARHANTCA B MOYEBOH Iy-
3BIPB, KOTOPHIA OTKPHIBAET-
CA BHINCNHTENBHRIM OTBEp-
cTHeM Hapyxy (puc. 99). ¥
Ned4eBOUYHOr0 COCANbIRAKA
Puc. 87. Maverownsil cocansiyuk. MOYeBOH My3niph obpasoBan

DpomaniHbill paspes nepedHezd TAaBHLIM BHIZENHETEILHEM

KoHya mena {x260): . KRHAJIOM, KOTOpBI TAReTCA

3 — npompakmop enomxi; 4 ~ 2nomxa; BIOJEL BCEI'O TEJ4, pacuIMpa-

ACh cHepeAH H YTOHYAHACH

Kosuocype; 9 - Gokveail wepa;  CIARH BONHMSH BLIETHTERE-
— N680S OKDADRNIOMOYHOS
26H2MI0IHOE CXonmeHys; 11 — nepednui HOTO OTBEPCTHA.

Heps {no 3ommepy) Crpoenune nonrosoit cuc-
meMul y PasHBIX COCANbIIHKOB BechMA pagnudaerca. Myowc-
CKAA NOXVEAR CUCMEMA HOUTH BCeX TPEMAaTOA AMEeT ABa
ceMeHHNKS (Y HOMHOTKEX BHUAOE CeMEHHHK OXUH), DACHO-
JOKEeEEHRX c¢3afH or Oprompuoi npucockr. OT HEUX 01X0-
AST ABA CeMAOPOBOZA, KOTOpHIe 3arTeM 00BeAHHANTCA B
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Puc. 98. Hepenana cucmema mpamMamodsl
Murpocpannyc (Microphallus):
1 — mo320800 2aHanull; 2 — DPIOUINBIe HEDBHEe
CImeonbly 3 ~ cAUMHbIS HEPSHLIE CMaORLY,
4 — 5OKOBLIE HBPBMLIE CMAONLY,
5 — RonepeuHbie NePeMbIvKL
{no Benorionscxodl, ¢ uameneruaMu B. A, Jozens)

Puc. 99. Cmpoenue spidenumensHoll
CUCMaMbl MpeMamod:
1 - angenue GoKoBbIE Kanans! spidenumensHod
CUCTIEMEE; 2 = [IPOMOHBIPUOUBNLHEIE KaHENbUL],
JIAKAHYUBBINULIGCH MEPLISMENbHLIMU KiTemKamu,
3 — movesoii nyasps (no OdexuHzy}

H3BHUTOH CEMAHSBEPTATENLEHHE KAHAJ, MPOHHSKIBAIOMHH
COBOKYHHTENLHRIE opran (puc. 100, 101).

Henecxan nonosas cucmema BKIAOUAeT B celda Toabxo
OIMH AWYHAK (¥ BCEX COCANBIIINKOB), KOTOPHIA y IeYeHOTHO-
ro COCANbIHKA CHALHO BeTBHTCA. OT HETO OTXOAUT KOPOTKHIL
ANNEBON H BIAJAET B MEIMKOOODASHEIN comun, KyAa TaKxKe
OTKDHIBAIOTCH APYIAe JKEeHCKHE IOJIOBRIE NPOTOKA — MPOTOX
MONTOUHEKOR H OPOTOKH CKOPAYIOBLIX Jenes (V redeHOUHO-
TO COCAJTBIIMKA BCE 9TH IPOTOKHK BOANAIOT B SHIEBOX, & €ro
pacIOMpeHAe — O0THI — OTCYTCcTBYeT). OT 00TUNA OTXKONHT
MATKA, KOTOD&A 34TeM OTKPEIBAETCA HEeHOAAJeKY OT COBO-
KYIATEJIBHOIG {KONYAATHEHOIC) OPraga B NOJOBYIC KI0aKY.

Tlpu oEROAOTBOPEHME COBOKYOMTEABLHLIN opraH BBO-
BUT ceMA B MOMOBYIO KRIQaKy, OTTYAL OHO depes MaTHy
nouaAfeT B OOTHI, I'Ae H NPOMCXOAUT CARAHEE ramMer. H3-
GHITOK CeMeHH yZaldeTcs Yeped JAYPEepOoB KaHAJN — OpO-
TOK, KOTOpPhIH HAYKHAETCH B OOTHIE H OTKDBIBAETCA HA
NOBEPXHOCTH TeJa (HOCKOJIBKY ¥ HeUYEHOVHOTO COCANBIIA-
KA OOTHIA HET, STOT NPOTOK COODIEaeTcA HemocPeXCTBEeH-

‘HO ¢ AineBoaom). ONNOKOTBOPEHHEIE ANIA OKPYIKAIOTCA

FHENTOUHBIMH KIIeTKAMH, GOraTEIMH TUTATELHEIMH Bellte-
CTBAMM, H BC¢ BMECTe OHH DORPHIBAIOTCA O0Imell CKOpIy-
nmoif {pue. 102). Taxue cAo)KHbIe AANA IOCTYNAIOT B MAT-
KY H HOCTeIleHHC INPOABHTAIOTCA IO Hell K BHXOAY.
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Puc. 100. Cxema cmposHus
COCBALUKD:

omeapemue; § — GPIOUIHEA RPLCOCKS;

& = xenmowusy; 7 — naypepos
xanan; 8 — comun; 9 — xemmouHbl
napomok; 10 - eemeu KuweyrUKa,
11 = comennuku;

12 = INCRPOMOPHLIT Fiy3siph;

13 = mamua; 14 — coManpoeodsy;
15 = CXOPRYROaLIS Xaness!,

16 — COMARDUSMHUK, T7 — AUYHUK,
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Puc. 101. CmposHue
nonoaol cucmeMst

MeYeHOYHROBC COCansllilKa
(Fasciola hepatica}:

1 — COBOKYRUMSNMLHLIT Op2aH;
2 — AUNHUK 3 = XORMOYHUKY,
4 = KOMIUTBKC CROPRYNOSEIX
nenes;

5 — KOMTOUHLO APOMOKL;
6 — coMeHHUKL;

7 — comanpoeod;

8 = mamua;

9 ~ HApYNHO® OINGepCMue
nonceoll KnoaKu
(no Yendnepy,
€ USMEHOHURMU U JONORMeHUAMLY)

Pwc. 102, CroxHoe AdUD NEYSHOYHO20
cocaneitixa (x500):
1 — kpbiieyxa; 2 ~ Alyesan KNemMya,
3 - xenmoyHbie KNemxy (no SoMmepy)

Adna cocanbUIHKOBR XapaKTepeH
CRONCHBIL WUSHEHHbLE YUKE, KOTOPHA
IpOXOMHT CO CMEHOI OJHOrQ HIAR HE-
CROJBKEX IPOMEXYTOUHLIX X034€B K C
gepeaosaHueM noKoxesHiH (puc. 103).
HamoMHHEEM, YTO OKOHYGIMENbHUM X035
UHOM HA3bIEACTNCA MAKPOOPZAHUSIM, 8 KO-
mopoM Npoucxofumt noioace paimHoxNce-
HUe napasuma, G NPOMENCYMOLHLIM Mom, Y K020 napasum
pazmroxaemesn becnonvim nymea. Bapocasilt repmMadpognT-
HBI 9ePBb — MAPLMa — OapasnTUpYeT B0 BEYTPeHHUX Opra-
HaX HOSBOHOYHEIX JXHBOTHBIX. OQiIoZoTBOpeHHBIE fitna
O6BIUHO BEIXOZAT ¢ PeKaInAMA N3 OPraHH3Ma XOZAKHA,
i8¢ npasnnbnord PASBHTHA OHY JOJAER TONACTE B BORY,

Puc. 103. Cxema munuyHo20 XUIHEHHOZ0 LUKIa
BUeHIMUNOCKO20 COCANbLULIKA:
1 — OKOHYAMENDHLIT XC3RUH (RAZYWRE), € KOMOPOM Napasumupylom
FONOGO3PRNLIE COCANBLYUNY 28PMaGROAUMHOZ0 NOKONEHUST (MapUmb);
2 ~ Ailya cocanbuiura, SeXOFRUIE US KULLEYHUKA XOIRULE e 600y, 3 — nepabid
FPOMEXYMOMMBIT X03AUH (YNUMKa), &8 KOMOPOM Napasumupyiom
IAPMENO2BHEITIINECKLE TOXONSHUR; 4 — Ca000IHONAIBIIOWUAN IIIHUAHKE

mena ROMoPoLl UHULCMUPOSanach Memaveprapus (6). OxoruamentsHslll XOIRUH
38PBKBEMCH NAPAIUMOM, NOSJan NUNUHKY CMPeKOaL! ¢ Momauepxapued
{no Cmumy. ¢ usmersHuamu B. A. Jozens)
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rae w3 aAfia BRIXOANT AHUMHKA — Mupauudiuil, OKpeITAg
PECHHYKAMH W CTIOCODHAS AKTUBHO NaasaTh (puc. 104). Mu-
panuamil ¢cEadiKeH rIAa3KaMHM I CEHCHIAMA, Grarojapsa 4eMy
OH AKTHBHC HILET CBORTO NEPBOr0 [IPOMENYTOYHONCG XO3AH-
HA (KOTOPHIM ¥ BCEX COCANBUIHKOB ABAAETCS MOJLIIOCK OIIpe-
JeAeHHOr0 BHAS ANA K&XKIOro mapasuta) 3g cuer Goro- u
xeMoTaxcuca. OfHapy: s MOJ/IIOCKA, MEPAIMANI NpUKpen-
JReTCA X HeMY U ¢ TIOGMOIILH X0B0TKA NIPOHUKAET B €T0 TKa-
Hil, BRIAENAA NPH 3TOM CEeKpeT CBoel BepXVINedHOH KeJe-
351, KOTOPHIA COAEPIKUT MPOTEOIUNTHUECKEE (HepMEeHTHI,

OkazaBIIUCh BHYTPH MOJUIIOCKA, MApanmuanii cHpachl-
BAET DeCHHYKH U npeppamaerca B GecopMeRHYIO HEIOA-
BIKHYIO IRUYRERY — cnopoyucmy (pnc. 105), comepxamyro
3APOABIIIEBBIE KJETKH, M3 KOTOPHIX 00pasyiorcd HOBEIe
aasagKe, Tlonyndanua 3apofBIIeBEIX KJIETOK YBelWdHBa-
eTcd 3a CUEeT UX AEeNeRUs — 3T0 ABNeHNEe HABKIBACTCH NOAU-
amOpuonueii. Taxum o6pasoM, COOPOUACTA PASMHAOKAETCA
MAPTeHOTeHeTHYecKH (fes OILIOZOTEOPEHNA) A ZaeT Haualo
BORBIIOMY KOJMYECTBY AMUNHOK CHSAYIONIEr0 HOKONEHAA —
pedusm, KOTOphIe BHIXOAAT M3 Hee 4epes Pa3phiB CTEHKH.
Pexnu ycTpoeHH CJ0MCHEE CIIOPOMMCTHL, DOCKOALRY CIIO-
COGHEl ABHTATRCA, HMEIOT OHINEBAPATEALHYE) CHUCTEMY
(puc. 106) 4 nuTaOTCA, 32CACHIBASA ¢ HOMOHILI0 MYCKY-
JUCTOH TNOTKA TKAHH MOJIIIOCKA.

Pepun Taxie pasMHOKAIOTCA
NAPTEHOTEeHEe30M, AaBAA HAYANO IPY-
TAM pegHAM, HOTOPbHle BRIXOAAT N3
Hee, He DABPLIBAA CTEEKY, A uepes
CHeNUANBHOE OTBepcTHe. B Aamn-
HelfilleM peAMH, PA3MHOZAACH, AAIOT
ARYAJIO He APYTHM DeZAAM, a Claeny-
wielt TUUHEKE — Yeprapuio, KOTopasd
y:KE BG MHOTOM IOX0XKA Ha B3POCJIOTo
gepes (Mapury) (pac. 107). Ocoben-
HOCTBHIO HEPKAPHA ABAAETCS HaIHYHe

Puc. 104. Cmpoenue mupayudus:

1 — pacuusiu; 2 — anaaa,:‘:‘ MO320800 BaHENU;
4 — ripormoHedipudu; 5 — 3ap0dsiubesie KTeMKY;
G- xeneaanupaqudm? XoGomox
{u3 B.A. flozens)
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Puc. 105. CmposHue cropouucmst:

1~ 3apodseiuns peduti (us B. A. Rozenn)

¥ Hero DOABUKHOIO XBOCTA, KPO-

M€ TOI'0, ¥ HEKOTODLIX COCAJIBIIH-

KOB 2TH NKYAHKA HMEIOT OPTAHEI
TYBCTB — PAA3ZKHU,

Ilepkapumn BHIXOAAT H3 MOJ-
AIOCKA U AKTHBHO IUIABANOT C I10-
MOLIBI0) ABMXKEHHA XBOCTA, HO He
OUTAIOTCH, KCNONB3YA HAKOILICH-
BEhle BemrecTsa. lanpBeiinee pas-
BHTHE [epKapHes Y Pa3HKIX BHOB
MOMET IHMPOK( BAPBAPOBATE, ¥ He-
5OIBIDOTO YHCNA COCAMBITHKOR Iiep-

KApHH, OPAEHTHPYACH ¢ ITOMOILI0 A

THA3KOR (OPraHOB XHMMHYECKOTO HYBCTSA
¥ DepKap¥es HeT), CAMOCTOSTENLEO HA-
XONAT OKOHYATENBEEOTO XO3ANHA H NPO-
HWKAOT B Hero, ¥ APYTAX BHAOR Hep-
Kapu# npuKpenAdercs K npnbpemHon
TpPaBe H MHIACTHPYeTCH, NpeBpanaich
B adoreckapus, KOTOPOTO 3aTeM [poO-

. TEAATHIBRET QOKOHYATENbHEH XO3AHH.

OzHaKo y GOJNBIIMHCTEA BUAOB DEPKA-
PEH IIPOHUKAIOT BO BTODPOro MPOMEMXY-
TO'THOTO XO3HMHS, HCIIONL3YA PH 3TOM
PHCHONOXMKEHALIH HA NepefHeM KOHNE
TeJa ATJTOBUAHBIE CTHNET M BLIASKAA B
o0pa3oBaBIIeecH OTBEPCTHE CEKpeT Me-
Re3 NPOHUKHOBEHIA, KOTODRIN DA3PYIILE-
‘eT THaHb H paciiupsder oTeepetre. Ora-
SABIITACE B OPraHU3Me BTOPOTO IIpOMe-
SKYTOYHOrO X03HHA, MEPKAPHUH OTAENA-
IOT XBOCT H CTHNET, HHIMCTHPYIOTCS K
HEPeXOAAT B NIOKOMAIYIOCH CTAZHIO — Me-

_mayepicapuea (puc. 108). IIpespamenue

MeTAMEPKAPHSI B MAPHTY OPOHCXONUT B
TOM CIY94ae, eCAR MPOMEXYTOUHEIN XO-
3AKH OyaeT ¢befleH OKOHYATETLHEIM XO-
BAMHOM.

Puc. 1086.
Cmpoenue peduu:
1 - znomea;

2- uewxosudwﬁ

sapoduwu
lIBpK&PW
4 -~ omeepcmue
ana esixoda spensix
uoprapuil (us B. A. Joeann)
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Puc. 107. Cmpoanue Uepkapus:
1 — pomoeas U SpOWHAR APUCOCKY;

2 — guuteuHUK, 3 — ebidanumensheie
Kanank:, 4 — Movesoll (IKCKPEMOPHEG)
Ayabips; 5 — X60CT USPKapUR;

6 ~ Meneas NPOHUKHOBEHUA
{us B.A. Jozenn)

Kak MBI y3%e roBOPHIH, MEO-
THe COCANLUIHKH NapasHTHDPYIOT
vV deNoBeKa, BH3LIBAA 3afojera-
HIA — TPeMATOZO3H. PaceMoTpam
0co0eHHOCTH MASEEHHNX HAKI0B
HEKOTOPBIX M3 HHX.

Hevenounniii cocammux (Fa-
sciola hepatiea) pacnpocrpanen no-
BeeMecTH0. 08 BrLIsHIBAeT 3aboneBa-
HEe Pacyuoses. MapuTa NapasATAPYET B KeMTHEIX IPOTOKAX,
JKeTIHOM [Y3HIPe JeJOBeKa, M3pefKA B HPOTOKE OAKeNy-
NouHOH Melle3bl ¥ KPYNHEIX HABGMHLIX NO3BOHOUHEIX ¥ 96J10-
BEKA, KOTODEIe SBAAIOTCA ANA HRPASHTA OKOHYATENLHLIM XO-
STAHOM. DTOT COCANBIIMK OTHOCHTCA K JHCAY KPYHHBIX,
MOCKOJBLKY AQCTHraeT A0 5 oM B amumy. IIpoMe:KyTOUHBIH
XO3MIMH Y HETO OB — MANEIA IDYACBKK, B KOTOPOM DASBHTHE
napasura JuTes B Tedegue 30 — 60 paeil, moche yerg BRIXO-
IUT nepxapuil ¥ MHOUMCTHPYeTcA Ha npubpesxHoit Tpase, cTa-
HOBACH azonecKkapueM (puc. 109), 3apaxerne IPOACXOAWT IPH
NOeAAHMA TPABOAZHLIMY JKEBOTHRMHA BOSHLIX pacTeHnid, Ye-
JIOBEK MOM(ET SAPASHTECA MPH yOoTpefaeHAEH cHIPOH BOTHL, B
KOTOpOii MOM(ET HaXOmMTHCA OTOpBaBIIBiica amoJecKapmii.
Bpezroe pospelicTsde TAPASHTA HA OPraHUSM OKOHIATENIHHO-
TO X03AWHA COCTOMT B TOM, YTO B3pOC-
OBl 4epPBR PASPYIIAET CIHIACTYIO 000-
JIOUKY KEeJIYHBIX NMyTed, 4eM BEI3LIBAOT
BOCIAJIERAE H CKIEPOSHPOBAHEE IPO-
TOKOB A B KOHEYHOM HTOre arpodmio

Puc. 108. Cmpoesus memauepKapus.
1 — pomoeasn u BpiottiHas NPUCOCKL;
2 = moveeoil (IKCKPeMOpPHLIT) My3Lipb;
3 — obonouKa ULCHIL! MOmalephapus
{u3 B. A. fljozens}
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Puc. 108,
MusHeHKbIt Yukn
MEYEHONHDEZO
COCRMALLLUKE
(Fasciola hepatica):

1 — MBPUMA 13 XEMNYHLIX
XOO08 neveHu PO2EMOS0
cxoma,; 2 « ao;

3 - mupauudui
(a0 srHeluwell cpede);
4 — paseumte
NAaPIMEHOBEHSMUYECKUX
noKOneNUd u yeprapud
& OpzaHuIMe
AIDOMEXYMOYHOZ0
XOSAUHE — Mao20
npydosuna
{8 — cropoyucmeL,

6, 8 — peduw;

5 & — usprapull);

Hepxapudi;
€ - wiyuecmupoeastiLich H#a mpaee adonecxkapuil
{us Hendnepe, ¢ uamersHuamMu B. A. flozens)

DApEeHXBME] neveHd. KpoMe Toro, oH MOMKeT 3aTPYIHHUTL OT-
TOK 3XKeNd\, HM3-3a Yero oHA NoNAaNseT He B KHINEUNWK, a4 B
KPOEB, 1IpA 3TOM DA3BHBAETCA MEXSHMUECKAR JKeATYXA.
IImcTocoMBI, NIH KPOBAALIE COCAABIAKER {(Puc. 110),
BHISHIBAIOT 3a00JICBAHHSA WLCMOCOMO3b. B oTamdHe oT
GoRBOIMHCTBA COCANBIIHKOB, LIMCTOCOMEL 38CEJLTIOT KpPOBe-
HOCHEIe cocyaH (06eI9HO ReHBI). Ipyraa ocofeHHOCTD 9THX
OADA3ATOE COCTOUT B TOM, 9TO OHU ABJFIOTCA Pa3IeNIbHOIO-
JAuiMY, OpAYeM ¢ BHP&KEHHEIM MOJMOBRIM ZAMOPGHIMOM —
caMel BHCHING CHNBHO OTIMIAETCH 0T caMKH, Tax, camMnnl
HMEIOT IHPOKOe TeJI0, 4 CAMKA EAHHREee H HAMHOTO YiKe,
OHH TIOCTOAHHO HAXOAATCA B CHELHAABHOM 2UHEK0HOPHOM
Kanare 58 GDIOIMHONE CTOPOHE caMua (OITOMY OBH BCeraa
BeTpedaNoTesa napamm). Aiing uMelor mun, ¢ HOMOIBLIO KO-
TOPOTO ORM HODAZAIOT B IIOJIOCTE BHYTPEHHMX ODPraHOB M
Yepe3 HUX BBIfESIOTCA BO BHEITHIOW Cpegy. B KamaoMm
aiine HaxoanTeR CHOPMHPOBRHHEIA MEpAIIMARIL, U AaNLHeH-
Inee pasBHUTHe MApPA3ATA OCYIECTBASETCA B BOZHOM cpefe ¢
ONEAM OPOMEKYTOUHRIM X03AHHOM, KOTODHIM, KaK M ¥ BexX
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Pwc. 110. lucmocoma, so3bydumens
MOYSIIONDAEO20 WICMOCOMO3a
{Schistosoma haematobium):

Bonee wupoxuil Camey Jepwum CaMKy 8 CB0eM

SprowHom xenobe {no Moocy, ¢ UIMeHERUSMLY)

AP¥rHX COCANBINKKOB, ABIACTCHA MOJLININCK.
Bernmegnmre 53 MOATIOCKA LHEPKapHK HMeEIOT
PAsUBOSHBBIA XBOCT, ¢ HOMOIIBI0 KOTOPOTO
OEH 8KTHBHO II/IABAIOT B HOHCKAX OKOHYATENb-
HOTO X03AMHA — UeJIOBEKA H APYTHX MJIEKO-
nurawonux. [IpoEAKHOBeHRAe B OPraHusM
OKOHUYATENILHOTO X03AHHSE IPOUCXOAHRT [LyTEM
AKTEBHOrO BOYDARBARBAHHA IEPKapHA B €T0
Teno. Tak, HAIPHMED, YEROBEK 3apaiKaeTcs
HMH BO BpeMsa Kynannd. Iocne »Toro tHInH-
KH OONSAAIOT B KPOBEHOCHEIE COCYARI U TI0Ce-
NAOTCA DPEeUMYIECTECHEO B BeHAX OphIxKe-
€K ¥ PAsNHNYHBIX OPraHoB Manoro Tasa. Ilapasar BEISEIBaeT
HMMYHHEIE DEAKITNY, A TAKIKe PA3pPYIIAeT CTEEKH COCYIOR.

Kaacc Jenrounnie ueppH (Cestoidea)

Bce HecTORBL, KRK M COCANBITHKH, ABJAIOTCA SEAONADA-
SHTAMME, OZHAKO HX CTPOCHNE A MHIHeJEATEIbHOCTh EEMOH-
CTPAPYIOT OoJee 3HAYNTELHEIC AXANTAIINHA K IapasuTudec-
KOMY 00pasy JKU3HY, WU3-3A Yere WX MOMKHO CIUTATE CROE0s-
PABHLIM <DTANOHOM? CpPEeIH MHOTOKJETOYHEIX ADAsHTOE.
Bapocipie 0co6H JKEBYT B MPOCBETe KUIIEYHHKA IO3BOHOY-
HLIX, 8 JHYAHOTHEIE CTAJUE NPOXOAAT B OPPAHH3ME HOPO-
MeXYTOUHBIX X03deB, KOTOPRMH MOI'YT OBITH KAK IO3BO-
HOYHEIE, TAK A 6eCI03BOHOUYHEIE JEBOTHEE. THCIO BAAOB
NeRTOYHBIX yepBel npeswuiaer 3000,

Buemuee crpoenue, Teno necros nMeer BHA TOHKOR
JAeATH ¥ O0MUYHO NOoApAasfeNndercHa Ha TOROBKY, melKy n
e¢TpobniIy, cocToAmMYIO N3 GONBImere WIH MEHBIIEro KOJMH-
YeCTBA HHTHATO COSAMASHHAX MEXIY c0Bo#l WICeHHKOB (13-
38 YEro HMX eille¢ HASLIBAIOT HenHaAME, puc. 111), ouewb
pesxo Texo Orpaer neasHEEM (puc. 112). Oxpacka Tena
OGBIIRO CBETHAA H OMHOTOHHAR.
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Puc. 111, O6wud sud cmpobu-
vt Bolubezo conumepa
{mo Xonodxkoackomy}

loaosra, HIK cKoO-

aexe, obecneyusaer _ e T 2T
IpHEKPeIUieHIIe YepPBA K é
crerke Kumxm. Hdas G ™ e T
aTOTO HA HE MMEITCH R T T e o
NpHCOCKU (OORIMHO HX T T
4eTHIPE), & ¥ HEKOTOPHIX N s e I,

eme W KpoubA (puc. O P et TS
113). ¥ HEKOTOPBIX Me- R . v oo
CcTOA TIPHCOCKH HMEIOT
BHJ IIHHERIX DIEJEBUA-
HEIX JReNobKOB, HOTO-
pHE CIHBAIOTCA MO He-
pefHeMY Kpalo, OHH
HASEIBAKOTCH Sompuanu (cM. jganee puc. 116-A). Haoraa
MMEIOTCS JOTIONHUTERNILHLIC HWPHCOCKH, KOTOpPHE DACHONA-
TAIOTCA O HECKONBbKY HA BHIPOCTaX CROJIeKca — Sompuduu
(epex. botrys — rpoaup) (cM. namee puc. 115-T). Ecniu ume-
10TCA 00e 3TH CTPYKTYDH — MPHUCOCKH W KPIOUbA, TO 4epBb
HaskIBaeTCA 6oopyscernbix (puc. 114, 115), ecna unerorcs
TOJbLKO IPHCOCKH — Hedoopyicernbix (cM. prc. 116). ¥ Bo-
OPYSKEHHRX OenHell KpIoubd MOTYT pAcUOJATATRCS HEHoC-
PeACTEEHHO HA IOBEPXHOCTR CKONeKea (M. pic. 115-A) unn
Ha ero xoboTke (Mx MoxeT GHITH HECKOILKO — cM. pHC. 114),
KOTODBIHA criocoleH BTATHBATHCA.

3a rosoBKOM cleAyeT HepaACUWIeHeHHAR welika, oF KO-
TOpOil HOCTOAHHO OTIIHYDOBBHIBAIOTCH K3aXH WIEHHKH —
®pozommudbi, UX COROKYNHOCTL HASLIBAETCS CTPOGHMIOM.
KonugecTBo 4neHNKOB ODpeAenAeT ANMHY NenEd, A Y pas-
FuIX OpeficTaBHTeNeli OHO MOXKET HIHPOKO BAPEBPOBATE (OT
¥peX N0 HeCKONBKHMX Thics4), COOTBETCTBeNHO, HEOAHHA-
KOBa H AnuHA Yeprel — or 1| MM A0 10 M 1 Gosee (omuCcaHE
CAYYAH AOCTH)KeHHS OenHeM ABAAIATHMETPOBOH IIWHEIL).
Takue KpynHue reIEMHATH He MOTYT OPHCYTCTBOBATEH B
OPraHusMe XOSAHHA BO MHOMKECTEe, HHAUE OHH GRICTPO

=2 e
e 3 S S B L A0 T K 2 7 e 5

5 TR ol e Tt =i W T S TR ,,!__\

T (T S L e gt et AT T M M R LW 1w 1 W 4
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Puc. 112, Anamomun
HepacyneHeHHsx tecmod:
A - ol gud Caryophyilaeus
laticeps Uz MUUEHRUKS KEDITOBLIX

poib; B — 620 NUNUNKE,

B — demanu cmpoeHus ego

zadHezo Kohua mena;

I - Archigetes appendiculatus
U2 FOMOCITIL MGNa RPECHOBOONbIX
onuaoxen, 1 — CKOREKE,

2 — COM@HHUKU, 3 — MarmOYHUKLY

| 4 — comanposod; § — cymxa
12 NOMYIAMUGHO20 aniapama;
6 — Aiyesod; 7 — xenmouHil
RpomoK; 8 — CKOpRynoasio
Keneast;, § — AUYKUK,
10 — comanpUOMHUK;

11 — enazamuaye; 12 — mamea;
13 — MOHCKOR RONOB0G
omeepcmiug; 14 = MyRCK0g
nonoeos omeepomue;

15 — Konynamuasbiili OpEaH,
GRITAYEHHBIT HAPYRY;

16 — xeocmosod npudamox;
17 — MUMUHONHBIO® KIOHER
(A — o ®ypmany; 5, B-us
B. A. Qozenn; I — no Mpaveky)

i

A et

o

e 3

Puc. 113, Lenehs
muinosudnbiil (Dipylidivm
caninumy): ,
A « oBujuif sud cxonexca (x90)
(uz Dypmanal; & = xprovssa xobomxa
ceapxy (x40) (us Crpabuna u coaem.);
1 — xobomox; 2 — APUCOCKY

CMepTH, YTO OTHIOAH HE BRITOZHO MAPasHTY, TAK KaK NpPH 9T0M
norubHeT B OH. IToaTOMY KDYOHEIX LienHEH elie HashIBAIOT
coaumepamu {(ppany. solitaire = aam. solitarius — oguso-
KHii), YKA3KIBad Ha TO, UTO OHM BCTPEYAIOTCA NMOOAWHOMKE.

YneRuxE GYHKIHORAPYIOT HE3ABACUMO APYT OT APY-
ra, TOCKOMBKY ¥ KAsKAOTO U3 HUX AMeeTcA Nonmbil Habop
HeOOXOAUMBIX AN XMUIHEACATEIBHOCTH CTPYKTYD, TeM
GoJee UTO KpaliHee yOpomeHne OPraHBi3alii 3THX Yepsei
CBOAMT ¥ MHHEMYMY 4YKCJIEHHOCTH BHYTPEEHMX OPFB&HOB.
Campie MONOABIe LICHHKE HMEIOT HAMMEHBIIME PasMephl.
B paanHeifImeM OBM PacTyT, NPH 5TOM H3MEHAETCA HX BHYT-
pennaa Mopdororus (moapobuee 06 9TOM HIIKE) ¥ Ha KOHIE
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F:qu t:.].r ;lr.:r:yn g":.mu CIMPOBHUA CKONOKCO8 Hecmod:
- Te us (Trypanorh ;b - nolepis
(Cyclophyliidsa); B_-nﬂ%hmmm mymdea};
F = Phyllobothrium (Tetraphyfiidea); 1 — nipucocku;
2 ~ npUCaCHIaMBNbHLG AMKL; 3 — KpIouss; 4 = xoB80mNU,
BOOPYKEHHMG KENOHbAMIL, § — anaeanuiya, e
emssusaiomen xobomxu (uz B. A, fozens)
CTPOOIIIE OKAARIBAIOTCA CA-
Mble cTaphie wieanaxkn. Kor-
Jia UelleHs ZOCTHTAET MAK-
CHMAJBHLIX pa3Mepos, OT
€T'0 3aJHeTO KOHIA HAUHHA-
0T GTPHMBATHCH WIEHHKH,
KOTOPEIC 3aTEM BRIXOAAT Ha-
PYXEY {CaMOCTOATENLHO — 38
CUYET COKPAIeHAA MYCKYIa-
TYDHl CTEHKH TeJia HIAH Bhi-
HOCATCA ¢ dexanuamn).
Buyrpennmee crpoe-
BEe. Koxcro-mycxyrovmotil
MEWwoK MeCTON YCTPOSH IO

THOY COCANBINHKOEB, T.€. Puc. 115, BoopywerHsie

HMeeTCHA IOrpyXeHHHH ROHMOYHLIX Yepaed:
snnTenHH H PAAB MEINIEY- A ~ cKonexc ceuroao conumepa (Taenia

EEIX BOJIOKOH — HADY KHBIT soliurn); 5'-8 xf:om CRONOKCS CBUNO2O

KOJNbIEeBOM, BHYTpeHENIT (Trlaenophorus nodulosus);
HPOAONLHEIN, ¥ HEKOTO I = cxonexc axanmobompiiyma
A y PEIX {Acanthobothrium coronafum);

GopM mpHCYTCTBYET emle  1_npucocar 2 — PPUCACHIBEMBNEHLIO
BRYTPeHEHKE Koamnesoit amru (Gompiduu); 3 = kproves
cnofi. Vimeorest m mopso- (A0 fkbypmuennepy, 5 us Crombuna

u cogem,, B — VoM
BEHTPAJbHKE MHEIIEHEe r-noAA Ma’
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Puc. 1186, CxoneKchi HES8OOPYKEHHLIX UanKell:

A — wuporuiti nesmey (Diphyliobothrium latum); b ~ Buiyiid conumep
(Taeniarhynchus saginatus), sud cxonexca cboxy (x15); B — B conumep,
8U CKORBACA © BEPUILHL (x45): 1 — NpucacsieamensHLe wenu (Gompuu);
2 — mopMmusianbHoe adaensHue; 3 — npucocka; 4 — wedka; 5 — nuaMermise
nupuy (A - bz B. A. flozens, 5 — us ®ypmara, B — u3 Cxpabuna u coaam.)

OYYKH. DOUTeNHaNbHEE KACTKH NOKPBHITEl MHOIOYHCIECH-
HBIMA BONOCKOBHAHBIMM BHpocTaMu (puc. 117), xoropsie
YBEJIRYHBAIOT OGIMYK IOBEPXHOCTH YEPBA B TEM CAMBIM
OoBNervacT BCACHIBAHAE THIIH.

XapaxmepHoil 0cO0EHHOCIMbIO REHMOYHBLX Uep6eil A6-
AREMCR OMCYMemaue Y HUX NuWeeapuineabHol cucmemsl.
Iornomenne He00XOAHMBIX BEIIIECTE OCYHIECTE/IHETCA Yepes
BCIO TIOBEPXHOCTE Tena. IIpomece B 3HAYMTeALHOH creneHn
YIpOWIAeT TO 06CTOATENBCTRO, UTC IXeCTOAB OGHTAIOT B TOH-
Kol KAIOKe, TAe namepoli cyBerpar nogsepraerca pepMeH-
TATABHOMY PACTHCIJICHHMIO NUIIEBAPATENLHLIMA COKAMH XO-
sapHa. ClemoBaTestHo, YePBh BCACKHIBAET Yie nepepaboTan-
HEIe BPOAYKTHI, HOITOMY CHCTEMa BEYTDeHHEIO IHMIeBape-
HAA UM OOOPOCTY He HY:XHA — 3TY QYHERHIO 3a HUX
ELIIOIHSET HINeBAPUTENIbHAA CHCTeMa Xo3auHa. Kpone Toro,
KJIeTKM TeryMeHTa (IOKPOBHOIO 2MUTENNSA) CIIOCOGHE! BEIpa-
GaTeiBaTE MpPOTEOJATHYECKHE (epMeHTH. TaxkuMm obpasom,
TerYMEeRT JIeHTOYHBIX YepBeli AelicTByeT HA MaHep CAM3MC-
TOM OBOJOYKHA KUMISYHAKS, B KOTOPOM OHM NAPA3HTHPYIOT H
KOHKYPHDYIOT ¢ Helf 32 BCaCHIBAHAE NMTATEJbHEIX BeINeCTB.
Kpynnbie pasMephl HEKOTOPHIX IECTOA AeJai0T UX OHTAHHE
BechMA OOpPEeMEHMTENILHEIM AJA XO3AHHA H IDHBOAAT K €50
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HCTOIOEeHHI0, TeMm Gojgee 4To
TPOAOIKHTENILHOCTL YKUBHEI
TAPASHTA MOMET HCUHCAATD-
cff fgecaTEneruaMu. Qnsako
HEKOTOpHIE JIOAE (npexae
BCero, KEHIUHM, 00ecmoKro-
eHHBEIE UPOOHEMOR JHIIIHEro 8
Beca) MHOTA HCHOMBLAYIOT 3T0 3
o0CTORTENBCTEO H OCOSHAHHO
APACKAIOTCA HEMBEAMH, Falkl,
He NPHASPKABAACH JAET, CO-
XPRHATE MAJBIA Bec.

Yuntueada GecKHCIO-
PORHYIO cCpeRy o0HuTaHHs, Oe-
CTOABI MEPEINJIA Ha aHAP0-
HBIf THI ALIXAHWA, NOITOMY
V¥ HMX B NAPEHXUME B Kade-
CTBe 3AIIACHOTO BEMEeCTRA Ha-
EALRABAETCS TAMKOTeH B
suze rpanyi. IIpn REOOXORK-  pyc. 117, Crems cmpoenus
MOCTR B3HEpPTeTHYecKHX 3aT- OKPOBOS USCOD N0 OaHHLIM
PaT I'IAKOTEeH JIETKO MOjBep-  HIeKMDOHHOU MUKPOCKONUL:
TRETCA THAPOMMSY, H OGDEIO- 2. ramenst crod oo
BRBIIAACA I'AIOK032 BCTYIA- ¢ Mumoxondpusmt (3)
€T B DeaKIHH TIMKOJIH3&. Jﬁﬂm:;ﬂg,fm;‘;;’%,
HpoaykTe! HenomxHOTO pac- COBOLHAIUIUE HaDYKHb Gl
IEILIEHNS CYGCTDATA USHY © mosywonma: § - nospymonase
BRIIESAIOT B HOAOCTE KUNIeY- KNBMOYHEIG MANa meaymeHma
HUXS, TEM CAMBEIM OTDABIAT 5.~ ometonnso w6 - Savamer oy
OPrauysM X03AKHA. MamGpana (ronepeHeid cpes)

{no Bezuny)

Boideaunervnas cuc-
HieMa UeCTOA, KaK U Y BceX IJIOCKHX 4epBeil, npoToHed-
prruannHOrO THHA. OT 2aieil YACTH TeNa KOepeau no 6o-

. K&M WfeT Hapa KAHANOB, KOTODHe, JOCTUTHYSB CKOJeKca,

BOBOPAYMBAIOT HA3AK H BAKAHUHEBAKOTCA MOYEBBHIM IOY3HI-
beM. Kananul coeguHAIOTCA My coboii B KamaoM une-
HUKe nonepedHsIMA asacTOoMO3aMu (puc. 118). Ilocne or-

© PHBA NePBOro YNEeHUKA MOUEBONl NysHIps HABCETAa
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Puc. 118. Beidenumensuan cucmema conumepa:
1 — cronexs; 2 — npoznemmudss; 3 — npodonsHsie Goxoabie
Kaxans ebidenumenbHol cucmemsy, 4 — RONEpavqHbIe

1 NEPaMLINKL MENAY NDOBOALHBIMU BRIGEALMBNLHLIMU
KaHanamu, 5 — pazeemsaonus eoiJonUmesbHbIX KaHanoe
{e deyx NOCNOOHLIX YNGHUIKAX NOKA3aHL! MENLYAILILS
GIMEeMENEHUR, 3AKEHILBAIOWIUSSR Jee30uampiMy

2 knemiamu) (no tiumkesiry)

YTpAUHBAETCA H NPOAYKTH BBHIICNCHAA
BLIBOAATCA HAPYXKY depes Cllefuanbuble
OTBEPCTHA.

Hepanasa cuemema y NeHTOIHEIX
qepBedl passuTa O%eHb c1ab0 M cocTOUT
H3 [MApPHOTQ MOSTOBOTC IaHTAAA H OTXO-
AAINKEX OT HEro Blepex U Hasaj CTBOJOR,
cOEAMHEHHBX MexAY coboil mepeMLIIRA-

e
Hhnli b G
AP

i
i
el
.!”‘
NS

e
\F2 mu (oproron). HauGonee pasBATH ABa
R 60K0BLIX ¢TROMA. OT Y3JI0B U CTBOJOB OT-
gf’.!f‘} XOAAT BOJOKHR, KOTOpPHE 0GPasyioT Mox-
“;‘ .;ﬂr 4 KOWKHOe HepBHOe CILIETeHHe. Qpraam
53‘1“,‘4. YYBCTB NpPEACTABNEHH TOXBKO YYBCTEH-

TenbERIMHE OCHIATENLERIMHA KJICTHKAMH,
pacmoiOoXeHHbBIMI B onnTeann. Jpyrax
OpradoB YYBCTB Y JICHTOUHLIX 9epBeii HeT.

Honosas cucmemg y NeHTOYHRIX
uyeppeil ecezda zepmagppodumna, oHa pas-
BATA 3HAYATENLHO JYUYINe BCRX JPYrux
BHYTPeHHHUX chcTeM. OpraEn3anna J0J0-
BOH CHCTEMEI BQ MHOIOM 3a4BHCHT OT PacnoJOKeHAd 1whe-
wUKa B crpobune. B uacTHocTH, Haubomee MOJOARE ITPO-
TAOTTALEB, PACcHOJIOMKEHHBIE BOJAMSH TONOBKR HepBA,
BooGINe JHMIMEHH HOJOBHIX OPTaHOB. ¥ KPYNHEHEIX IerHel:
repshle NOJOBLIE OPradhl MOABJAIOTCA HA PACCTOAHHMNA He-
CKOJBKHX JeCATKOB HJM Ja’Ke COTEeH WIeHHKOB (HANPH-
Mep, ¥ GRIYLero menAA NPUMEPHO ¥ ABYXCOTOTO YNIeHHKA)
ot roJoBKA uepss. I[lockonsky BHavalle Bceryia passUBa-
IOTCH MYMXCKEE OPraphtl, Takie UACHAKK HASRIBAIOTCH MUK
cxumu. Myxcras noroeas cucmema COCTOMT M3 MHOIO-
YHCAEHRHBIX MeJKHX CeMeéHHHKOB, DACCEAHHHX B
nmapeHXHMe, 0T KOTOPDHX OTXOJAT TOHKHE CEMABRIROCAINNAE
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nporokH. IHocrexnue canBawTca Mexzy coboll m o6pasy-
10T CeMANPOROX, KOTOPHIM Hampapiaercs K ofnoil u3 Ho-
KOBBIX YACTEH YIEHWKA K TaM HPOXOLHUT Yepe3 MYCKY.IUC-
THI COBOKYNHUTeAbHREIE opran. IIpx coxpameEun MuITL
3TOT OPTAH BRINBHIGETCA M BXOAWUT B HOJOBVIO KJOAKY.

Iloclte TOTO KAK MY}KCKAS IOJOBAS CHCTEMA MOJHOC-
THIO chopPMUDPOBANACE, B HPOTJIOTTHAS HAYMHAIOT ITOARJIATE-
CH JMeHCKHE M0JOBbie OPTAHLI M WIEHWK HMOJy4seT Ha3Ba-
HHe zepmagpodumuozo (puc. 119). XKenckaa cucmema
COCTOHT M3 KPYIHOTO AWYHAKA, 00Da30BAHHOTO MHOMKE-
crpoM pojex. Ot Hero orxoguT siinesoyn, KoTopkli BOaAa-
er B ootan. Tyxa :xe BnajaeT IPOTOK MeATOYHHKA B CKOD-
AYDOBHX xenes. OOTHN coeAWHEH ¢ NOMOBOH KAOAKONR
TIOCPEACTBOM TpyGuaTore Buaranuma. Kpome Toro, or 00TH-
Ia OTXOAHT MEUIKOBNAHAA MATKS,

¥ pasnnix GopM JeHTOYHBIX depBell BOIMOKHO KaK
TepPeKpecTHOe OILTIOAOTROPERHe, TAK H CRMOOILIOAOTBODE-
Hue. B nocieaneM cayuae COBOKYINTENLHEIN OpTaH BBOAUT
CllepMy BO BJIAPANUING COCERHETO UWICHHRA HIIH JasKe CBOS-
ro. Yepes Brarammine cnepMa NonajaeT B OOTHIL, TAe M IPO-
HCXOZUT OLNOAOTBOPEHAE ANEKIeTOK. 3aTeM BOKPYT AMIL
dopMEpyeTes cKopayna, H B TAKOM COCTOAHMM Aiina Imo-
CTYIIalT B MATKY, e ¥ NPOXOAHAT HAYAJLHOE DA3BHTHE
ambpnonos. Ilo Mepe mOCTYILIEHRA SUN MaTKa MOCTENeH-
HO DAcTATABASTCS, IDH STOM OT Hee OTXoNAT GOKOBLIEe OTRET-
BICHUA, KONMIECTBO H (OpPMa KOTOPHIX cHeNEPHIHE
Ana xaxaoro seaa (puc. 120), 9T0 OYeRb BaXKHO IPH XH-
ATHOCTHXKE refIbMUHTO3a. B wTOre OCHOBHOH ofBeM TIpO-
TIOTTHAR 3AHAMAET PaspociiaAAcH MATKA, Haburas sifna-
MH, 8 ANYHHK H BCe OPIaHBI MYXKCKOH NONMOBOH cHCTEME:
IIOABEPraloTCs MEBOMIONNY {FereHePHUPYIOT ¥ PA3PYIIAIOT-
ca), TakHe YieHHKH PaCNIONAralOTCA B KOHNE CTPOGHIN H
HAZBIBAKOTCH 3perbimi. IlocTeneHHO OHA OTPHIBAIOTCS M BHI-
HOCATCH M3 OPraHU3MA BMecTe ¢ (eKATHAMH MAE BHIXO-
AAT H3 KHIIeIHHKA vepes AHAJBHOE OTBeDPCTHE 34 cdeTr
COXPaIIeHAsa MYCKYAATYPH KOMHO-MYCKYNILHOTO MEIIKa.

¥ pasHBIX BHMAOB HECTOJ MATKA MOMKET OCTABATHCS
BAMKHYTOH MR ke coofImaThca ¢ OXpyskawineil cpenoit
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Puc. 119. bumuil conumep (Taeniarhynchus saginat;:)é)'
Obuuii ud oxpaleHH20 cepMappodumHozo YheHuKa ;
1 — MBMIKG; 2 = COMEHHLIKU; 3 — gHympanhutl dopaanbHLiil kanan eydenm_nenwoa
cucmemss; 4 — HapyXHbili eeHmpanchbill exideriimonbHbil KaHait, )
5 ~ comanpoead; 6 — cymxa yuppyca; 7—mnoeaaxmxa;8-_—enaaanmqe,
9 — sunuk; 10 — NONEPeYHLI] BHACITIOMOI GLI0LAUMOnbHOU CUCMaMbl,

11 - pomun; 12 — ckopnynoesie xenessy;, 13 — wenmounur; 14 — knananbi
NPOSONBLHOZO BLISENUMBALHOEO KaHANa; 15 — COMEHHbIe KaHAMbUL! {uaz 3ommepa}
gepes ocofmlif nMpoTok. B mepBomM caydae IOCTYHAKINAe
giina He MOTYT BHLETR M3 5TOMO OPraH2 H CO BpeMeHeM Iiepe-
TOJTHSIOT €70, CAILHO PACTATHEAR CTeHKH (HANpHAMED, ¥ CBH-
HoTo M GEubero conutepor). Ilo aToft npAYMHE MATKA CTAHO-
BATCH OveHs OONMBbIION, 9TO, B CBOIO OUeheAb, NPHBOANT K
JHAUATEILHOMY YBEIHICHAIO PA3MEPOB, OCOOEHHO NPOAOTD-
BBIX, 3pesIoTo Wiennka (cM. prc. 120-A, 120-B, 120-B, puc.
121). TlockonbRy Aiina CAMH He MOTYT BHIATH A3 MATKH,
HeobXx0quMO, BTOOL BO BHEITHEH cpefie OKA3AJCA BeCh Uie-
mux. IoaroMy aucTanbabie unennxu (HanGonee crapuie)
IDOCTOAHHO OTPHEBRIOTCH ¥ BRIHOCATCA HAPYXKY, H3-3a Jero
ARHHA CTPOSHIEI 0CTAETCA IOCTOSHHOHU. CreaosaTenxbHO,

ANA TAKHX 9epBEH XAPAKTEPHO CYIECTBEHHOE H3MeHeHHe
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Puc. 120. 3pensie wneHirY nenmouHbIX Yepeed,
apasumupyiowux v Yenosexa:
A — sxunoxokx; & — Guiuil conumep; B - counot conumep; I”— wupokuti nexmet
{us B. A. fozenn)

OPTaHHU3ANMHA HNONOBON CHCTEMH ¥ YIEHHKOR B 3ABHCHMOC-
TH OT PACTIONOMKEHHA X B crpodurne (puc. 122).

Bo BTopoM cayuae chopMEpoBaRIIHecs u 0GOPMIIeH-
HBEle #iHIla HAXOAATCA B MATKE OTHOCHATEIBHO HENOATO H
IOCTeIIeHHO BHIBOAATCA HaPyxy (HApHMeD, ¥ ITHPOKOTo
AeHTeNa) Yepes OTBepCTHe MATKH HA IUIOCKOH MOBepXHO-
cTe OporaoTTuasl (puc. 123). Ipu 3ToM MaTKa pacTAru-
BAeTCA YMEDERHO, M3-3a Uero NpoXoNbELIe PAa3MepHl HJle-
HUEK& ocrarores RebompmumMu (cM. puc. 120-T') n yeryna-
0T DOHEePeIHBIM pasMepaM. IIOCKONMLKY ¥ TAaKHX JIeHTe-
OB AHUA CAMOCTOATEABHO BHIXOZAT H3 MATKHA, OTHAXAET
HeoBXoMHMOCTL B 0623aTEeILHOM OT-
pEIBE ana artoro uyidenuka. ITosromy
¥ HHX DPOTAOTTHALI KOJBIIE OCTAIT-
¢ B COCTABe CTPOGHIEI, 4TO BReueT
3a co0oil 3HAUNTENLHOE YBeJAUERHe
ee obutell ANHHE (KaKk MLl y3Ke TOBO-
PRIY BHINE, AJHHA HIHDOKODPO JeH-
Tea MoKeT npeeMmars 20 mi).

Puc. 121. Cmposrue nonosoil cucmems
Gurube20 conumepa (Taeniarhynchus saginatus):
A — CXOM3 CINPOGHUR XEHCKOU NONOBOL CLCmMeMb;
B ~ #iiyo ¢ 3axmoveHHol aHympu onxochepoid;

1 = enazanuiye; 2 — RUNNUK; 3 ~ WenmouHuK;

4 — oomiy; § — MaImMKa (MamKa creno 3aMKHyma,
ATUS MULIBHI KPLILEYKU, PAIBLBIIOIMCA 8 Mamye)

{ro Caumy)
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Puc. 123. Cmpoedue noncgozo
anfapama WupoKoso neHmeya
(Diphyliobofhrium laturn).

A — 2epmaghpodumnteit YNeHUK
{us Uynbya u Feosdesa); b — cxema
CMPOEHLR MOHCKOL ROA08OLH
cucmemyl (o Caumyl;

1 — COBORYIUMBNLHLIL OP2aH,

2 — CoMANposod; 3 — CoOMenHUKL;

4 ~ quunuk; 5 - oomun;

& — WenmOoNHUKL, T — MenmounHsil
npomoi; § — mamxa; 9 — enazanuue;
10 - omeepcmus Mamsu. CHoxHLIS
silya (11), cHabxerrbie KpoiueyKoil,
snixodam a sody, 2de 8 Hux
passusasmcs caofodHas MUYLHKE —
Kkopautduil (12)

Pazsumue. Kax i y Beex
APASUTHYECKHX TMAOCKHUX
yeppell, ¥ MeCTOA CIOMKHEIA
SKHSHEeHHBIH OTHARJ CO0 CMeR0i
OPOMEXYTOIHRX XO3AEER,
T.@. OHY ARNAIOTCA GHOTENE-
MERTAME, B DON0ROSPENOM COCTOSHKE UepBh HAXOTUTCS B
IIpOCBEeTEe EHIMEYHHKA, IPDHKPEOHBIIHNCE K CTeHKe KHIODKH
COOTBETCTEYIOIMHME CTPYKTYPAMHU CKolekca, Kak MR yixe
TOBOPEAN, Ai0a OKa3HIBAIOTCS BQ BHeIIHel cpefie, auGo
BHCHIIASCE M2 MATKH (V TexX BHAOB, ¥ KOTOPHX HMeeTCH
HAPY'KHOE OTBEepCTHe MATKH), AR(GO BMECTE ¢ OTOpBABIIA-
MECA OT CTPOOHIIEL 3PEJIBIMA WIEHAKAMHE (HOCJIe JTOro CTEHKA
YieHHKA NOACHXAeT, JoTmaerTcsa U giia BRICKHIAOTCA).

B aiine copepsruTca auukraka chepmaeckoit dopMbi,
cHAGKeHHAS HIECTBI0 KPIOYLAMH, — orkocdepa. Caeayer
OTMeTHTh, UTO KPIOUbS NMUYMHKH He MMeIOT HHKAKOIO OT-
HOINICHHS K NPHKPENWTENbHBLIM KPIOYLAM B3POCJILIX dopm
BOOPY:KeHHBIX L[eCTOX ¥ B NOCHeRVIOINeNM JIMYHHKA OT HHX

Puc. 122, betvuil conumep (Tasnhiarhynchus saginaius). MamexeHue
flonoeoil cucmembt @ Npedenax cmpobunb (yesnuveHo):
A - 140 — 143-0 unenux om weiixu; & — 180-J wnerux; B — 270- yneww;

= 290-ii wnexuk; fl - 360-0 unenyx; E = 570- yreHur; XK — 790-i unenuk;
3 — 1100-i3 wnorux; M — 1215-i unenux; 1 — enympennuil kanan esidenumensrod

cucmemsl; 2 — Hapyxhuiil bidemumentHotil xanan; 3 — Mamua; 4 — SuuHiK;

5 —~ nonepeuntil amdenumensysil xawan; 6 — enazanuiye; 7 — CeMANpOeod;

8 — comorruiy; § — wenmounux; 10 - nongean knoaka (us 3ommepa)
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HabapuTea. Wz obosourn AL oHKocdepa He BHIXOBHT A0
Tex TOp, MOKa He OyAeT NporjIodeHa IPOMeXYTOTHEIM X035~
MHOM, KOTOPHIt ¥ DasHEIX BUIOB rejbMHHTOB ¢BOH. K ToMy
e MMeIoTCH BHABI (HAIIpAMED, MHADPOKWIE JeHTen), ¥ KoTo-
PBIX TIPOMEYKYTOIHBIH XO3AHH He OfNH, a ABA. OxasasuInch
B IHINEBAPETENBHOM TPAKTE IIPOMENKYTOYHOIO X03AKWHA, OH-
roctepa ocsoboaiaeTea oT obosouxu sifia. 3atTem oHA €
HOMOIOBI0 KPIoubeB MPo0ofaeT CTeHKY KHINKH ¥ IPOHAKAET
B IPOCEET KPOBEHOCHOTO cocyAa. HanoMiuHaeM, 9T0 BCe BEHk
TOHKO KAIIKH BUAJAICT B XKOHEYHOM NTOre B BOPOTHYIO BEHY,
KOTOpad BUajaeT B medeHb. HexoTOpHIE HeCTOARl HPOAOIKA-
10T cBOE fAJIbHeillree PAGBHTHE AMEHHO TAM (HAIIpUMED, 3XE-
HOKOKK), ApyTHe ke PasHOCATCS ¢ TOKOM KDPOBH TIO ADYTUM
OpraHaM H TKaHAM IIPOMEKYTOYHOro X03An4a. Oces B onpe-
ZeJIEHHOM Oprage, OHKoChEepa M3MeHAeTCHA, MPeBPAIASCE B
JHYHHKY CIeAYIONLeTo THIIA — Puniy. ¥ PASHEIX NECTOX BHI-
AeNMIOT pasiMuHste TANH duAH (puc. 124). OunHa B BUAE
UY3LIps, SATHO0JHCHHOTO MHBAKOCTHI0, BHYTPh KOTOPOro BBep-
HyTA TOJIOBKA € NPHCOCKAMH, HAIRIBAETCR YUCIRUUEDKOM.
Ecomi B TaKoOM Hy3hlpe HMeeTCs HECKOJBKO BBEPHYTHX TOJO-
BOK, TO QHHHA HAZLIBAETCA YEeHYPOM.
V yucmuyeproudae cnepeqn HMeeTcs
B3AYTAas HACTh C BBEPHYTOH BHYTPS
Hee TOJOBKOH, a Ccsagm B3AVTHA —
XBOCTOBMIHBLI TIPANATOR. IXUHOKOKK
npefcTapiader cobolt KOBOABHC KPYyH-
HEIR TY3BIPE, BHYTPE KOTOPOTC BBED-
HMYThI MHOTOUHCNEHHbIe HOUKYIOTIHe-
ca ronosxH. HaxoHety mocnepuui THI
dunrer — naepoyeproud (cM. zance
puc. 128-3) — nmeer yepseobpasny:o
dopMy 7 CRabeH IPHCOCKAMH. -
(PunaHa B ganpHeilireM mpeOLIBa-
eT B COCTOAHMH IIOKOA, HOKHAAACH

Puc. 124. Cxoma cmpogHusa
PAINUYHBIX MUoe (PUHH!

A — yuomuuepx; B = yexyp; B — axuHOKOKG
1 — cmenKa nysbips thusss; 2 6EEPHYIMbIE
2ON08KY: I — HOYKOBAHUS S0I0B0K & GOMGPHLX
nysmpsx (Mo CrpRGuHy  Wynouy)
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HOUAAAHHSA B UAIIEBAPHTEABHYIO CHCTEMY OKOHUATEILHONO
x03aHa. OBBIYHO 3TO NPOMCXOAUT IPH NOSAAHHM IOCISAHUM
MPOMENKYTOUHOro xo3auea. OKaszaBIINch B KMINeYHUKE
OKOHUYATEILHOrO X03AHHAE, QUHEA IIPeRpaAllaeTCA B MOJIO-
poro uenus, IIpH 3TOM roONOBKA BHIBOPAYUBAETCH H3 Y-
3HIpA U HPHKPENAeTCA K CTeRKe KKBIIKH. ITocne aToro ot
mefKY HAYKHAIOT OTIIHYPOBHRIBATHCA MOJOHbIE WISHWKH
M OOCTENMEHHO BLIPACTEET CTPOOMIA YepB4.

Y pPasHEIX BHAOB MOTYT OHITh ONpeZefeHHHBIE OTKJIO-
HeHHUs OT ONMMCREHOH CXEeMEI, IPH ITOM HPOMEXKYTOUHOE
PasBATHE MOKET ObIThL CBA3AHO € BOAHOHN Cpefoil ¥ co cMe-
HOH HECKOJIbKHMX IPOMEXYTOUHHIX XO03feB, & TAKMKe BO3-
MOXKER B Apyrue 0cofeHHOCTH.

Kax MM y2Ke N'OBOPHIE, BCE JIGHTOUHRIE YePBH IBJAIOT-
cA MAPA3ATAMH PASIHYHEIX MO3BOHOUHBIX *KMBOTHBIX. Jlma
MHOTHX U3 HEX 4eNOBeK ABJIAETCS OKOHYATEALHBIM HIK IPO-
MEXYTOYERIM X03auHoM. Ofinee HA3BAKAE BHIEIBAEMEBIX HMH

- saboseBaHUil HasKIBaeTCA HecTono3amMu. Hanboanmee Mexu-

ORHCKOE JHAYEHNE MMEIOT OTPAAB MU X A0 (U I M A K
(Cyclophyllidea) r nceBao draaugm (Psendophyllidea),
B KOTOPHEIe BXORAT GOMLUIMHCTRO MAPA3HTOB YenoBeKa. Jna
JAYYINero DOHHMAHRS HX TATONEHHOTO 3HAYEHHS DAaCcCMOT-
PHM OHKJILI PA3BHTHS HEKOTODHIX U3 HMX.

Orpanx ouxaodummasr (Cyclophyllidea) Bxaiouaer
JIEHTOUHEIX YepEei, ToJIOBKA KOTOPHX cHalkeRa 4eThIphb-
MA NPHCOCKAMHE, MHOIHe M3 HEHX BR06aBOK MMEIOT KpIO-
uypa. IIocKOABKY MaTKa ¥ EMX He EMeeT COOSIIeHNS ¢ BHe-
Heif cpenoff, Afna BRIXOAAT RAPYKY BMECTe ¢ OTOPBABIIH-
MUCSH OT KOHIA cTPoOHIH YleHuKamMn. B aroT oTpaa Bxoaar
MHOrHEe MATOreHHLIe YePBH ~ CORUMEPY, UIR UENHU.

. . Cnnnoli comnrep, wum BoopymeHnnNi menens (Taenia
solium), Bo B3POCHAOMN COCTOSIHHH ABIACTCA BO3OyaUTEIeM 3a-
GomeBaHMA meKnuosa, sapaxkeHue HHHHAMM BHILIBACT 3a60-
feBaHNE YUCMULLPKO3Q. ITH 3a00JIeBAHUA DACTIPOCTPAHEHEL
noecemecTHO. I1os0BO3pesas ocobh OONTACT B TOHKON KHILIKE
YeJIOBEKA M TIOIJIOIIACT IMUTATEILHEIE BEIeCTBA M3 XHMYCa.

HanHa cTpoSmisl focraraer 2 — 3 meTpoB (Mepezka . .’

BerpeuaioTes Goxee KpyuRble sKeMIUIAPH), CKOMEKE Yep-

. Bf, KpOMe 4YeThipeX NIPUCOCOK, HMeeT ABORHON BeHUHK
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13 22 — 32 KYTATHKYJASDHBIX KpIOYKeB (cM. prc. 115-A,
115-B). [InaraocTHUYeCKAMA IpH3HakaMu repmMagpoaur-
HBIX 4NeHHKOB ABIAETCA HAJIAYNE TpeThell A0MN ANYHAKA
(puc. 125), a Take OTHOCHTENLHO HeGONBIIOE KOIHIECTBO
OTBETBJICHHI MaTKH B 3peJIOM YIeHHKe (CeMb — ABEHAAATD).
Jlnuna 3pesoro YieHUKA IMPEBHIlIaeT ero IUprHyY. Jurcrars-
HHIe (KOHIeBbie) WICHHKN OTPHIBAIOTCH OT CTPOOHIIN H ¢ de-
KaJHAMHA BHIHOCATCA HApPYXY. KpoMe TOro, WieHHKH CHO-
cODBEBI BHXOAUTSL B3 AHYCA CAMOCTOATEIbHO, NTOCTe Yero OHH
HeKOTOpOe BPeMA AKTHBEHO MOJ3RI0T OO TelY, 4 34TEM NOJ-
CRIXAIOT HA BOZAYXe, JOMAKTCA U U3 MATKH BO MHOIKECTBR
BHICHIIIAIOTCA fiina ¢ CHKOC(hepaM: BHYTDH, 3aCODAH OKPY-
xalomue mpeaMersl. IlepeHocy smn TakxKe CIocoOCTBYIOT
HACEKOMEIE ~ TAPAKRAHLI K oco0eHHO MYXH, a4 TAKXKE ITTHOL.
HansBeiiinee pasBuTHE DAPA3HTA NPOHCXOAMT B Opra-
HHU3Me TIPOMEKYTOUHOrO XO3SHHA, KOTODHIM, KaK CHAeAyeT
¥3 HA3BAHUA TADASATA, TJABHLIM 00pA3OM ARIAETCH CBH-
HBsA. OxHaK0, KpoMe AUKUX U AOMAIDHAX CBEHeH, IpoMexy-
TOUHEIM XO3AWHOM CBHHOI'O COJHTEPa MOPYT OBITE  ADYTHE
DO3BOHOYHEIE — KOIIKH, co6aKkn # uenoBek (B TAKOM CIOy4ae
safoeBaHTe MEOBEKA HASLIBAETCHA IHCTANEDPKO030M). Posace
B HeUHCTOTAX, JKXHBOTHEIE SAIVIATHIBAIOT fAlilla menHA, & B
KUIIeYHAKe H3 HUX BREIXOOAT IIeCTHKDIOTHEIE ORKOCHeDH.
Yenopek TaKKe MOKET NPOrJIOTHTD Aina, He cobm0zad ro-
I'YeHIYeCKHe TPABNIa, HAOpHMeD ynorpebaasa celpyio BOAY.
Kpome T0ro, BO3MOMHO PasBATHE AMI] ¥ GOJIBHBIX TEHHRO30M,
T.e. HoCHTeNeH mojoBospensix ocofelf, DOCKONLKY OPHCYT-
CTBHE KPYIHOTO 9€pBA B KMIIeYHUKe HAPYIUAET €70 JeaTeb-
HOCTHL ¥ MHOTJIA IPUBOAAT K ofparHOi nepucranbtake. IHs-
34 9TOT0 3peJhie YIeHHKH MOFYT OKasarhea B XKelyAKe, rae
OHY paspymairTcesd, & U3 aui ocBoboixaaorcs oHKocdeps!.
BapakeAne OpragusMa ARIAMY TOTO GApasdATa, KOTOPHIK
HeM KHBeT, HasHBaeTCd aymounaasueil. :
Kax Mul yie TOBOPHIN, OHXOC(hEPH HOIALAIOT B KPO-
BAHOE PYC/AQ H PAZHOCATCH 510 OPTAHUIMY, 0CETAH TIIABHEIM
ofpasoM B MHEIIIOAX, DesKe B APYTHX opraHax (Jerkux, riaa-
3axX, Moare u ap.). IipuMepHO uepez nBa MecAlla U3 OHKO-
edep passmBalOTCA PUHHH — TRCTHHEPKE (puc. 126). 3a-
paskeHEne (GUHHAME OPOACXOAAT NPU YIoTpeGIeHNnA CEPOTO
mIn naoxo ofpaboramnoro GMHEHOBHOTO MAca. B KEmKe
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Pwc. 125. Ceuroll conumep, unu ecopymenHbil uenexs (Taenia solium):
A - cmpofiuna; & — cxonexe; B - sepmathpodumnan npoenommuda; I - apenan
apoenommuda; 1 - KpIoULs Ha CRORERCE; 2 — npucocKu; 3 — AUMHUK; 4 - Mpemes
(BoBaeouran) QoNLka AUNHUKE; 5 — COMORHUKU, 6 — COMANDORDd; 7 — anacanuile;
8 - yuppycras cymka; 9 ~ anaenmil cmeon mamKu; 10 — GoKoesle Omeemaneus
Mamiu; 11 — mensua Menuca; 12 — xenmounux (o A. A, Cmocapeey u coaem.)
OKOHYIATENLHOrO X03AXUHA FOJIOBKA (PUHHE! BHIBODAYHEACT-
¢ H HPHKPeIIAETCA K CTeHKE OPraHa, mocje Yero OT mieii-
K} OTHIHYDPOBRIBAIOTCH MOJOAKE IIPOrIOTTHIR,
SHawnTenrHo GoNee omacHo saboneEanye OHCTHLEep-
KO30M, MOCKOJBKY C TOKOM KPOBH OHKOCHEpHI 3AHOCATCH
B PAGJINIHBE OPraHsl H PASBHBACIMECT (PURHE BLIIKIBA-
10T MYUHTEAbHEE §0JH, BOCOANNTENBHEIE IPOLECeHl M MO-
TYyT HApDYIDaTh XeATeNALHOCTH Oprasa (HanrpmMep, paspm-
THe IMCTHLEPKOB B IIasHoM AGNIOKe MPHBOANT K clemore,
8 B MOsre — K CMepTH). CATyanuio oclnoxuseT TO, 4TO
YAaenne QUAH BO3MOMHO TONBKO XHPYPrAGECKAM HyTeM.
- Orpap ncesxopnanuam (Pseudophyllidea) exmouaer
JIEHTOYHLIX I€DPBeif, HA CKOJIEKCEe KOTOPHIX BMECTO OKpPYT-
AWY OPHCOCOK HMEIOTCH IPHCACKBATONLHEIE AMKH H 1Resiob-
ku (Gotpramu u Sorpuu). KpoMe Hux, v HEKOTODEIX BHIOB

- HA CKOJIeKCe MOTYT NPHCYTCTBOBATEL OAHHOYHEIC KPIOUbA.
- Marka coofmaeres ¢ OKpyRawIneil cpeaoit mocpeacTsoM
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Puc. 126. Yuxn
PA3GUIMUA C8UHOZ0
conumepa:

A — nonoeospanan hopma;
B — aliyo c oxkocthepoii
8o aHewHel cpede;
{B—I)~a mene
APOMEXYMOYHOBD XO3AUHG —
oHKocghepa (8), unma (T);
£ — punHa ¢ esgepHymoLi
2onoexoll; E — e mene
OKOHNAMBIILHOZD XO3SUHa

{no A. A. Cmocapsesy
U COa8M., C UIMEHOHUAMU)

cOenHaNLHOIO OTBEp-
CTHA, Uepez KOTopoe Allma,
IOCTeHenH( BRICKIDANTCHA
M3 apenoro uneHnka. Megu-
OAHCKOE 3HAYEEHE HMEOT
npeAcTaBATENN ceMedCTEa
nentenos (Diphillobotriidae).

HMiupoxuit xerrren, (Diphilobothrium latam) (pre. 127)
BHIaEIBaeT 3alonesanme duguanobompuos. Apean pac-
IpOCTpAHeHNUA DAPASHTA O9eHb HIHPOK H CBASAH C BOZOE-
MaMH, TAe NPOXOANT DPOMEMYTOUHOe DASBHTHE Tapasu-
ra. B Poccnr npupofHEe 0Mard HAX0OATCA B IpUGDeXHBIX
HaCeJleMHRIX NYHKTAX (raaBHEIM 00pazoM pexn Cepepo-3a-
oaga B Cubupn, Gaccefin Boary u Muecrpa). ITomosospe-
nag ocobp uBeT B TOHKOH KHIIKe YeNOBeKa, a TakKe
MHOPEX IIOTOSAHLIX MISKOIHMTAIOMMX.

MInpokuil AeHTen ABNAETCA OTHEM H3 CAMBIX Kpynl-
HBIX FEILMHETOE YeJIOBEKA — AAHHA B3POCHOTO 9epBA MO-
et npessimars 10 M. Ha enmomentoM ¢ 60koB aliuesdaaol
topMa1 cronekce ZauHOR oxono 2,5 MM HMeIOTCS ABe MpHUCA-
CHIBATENEHELIE 6OposaEl (BOTPHH), KPIOULS OTCYTCTRYIOT. Tl0C-
Je CKOJeKea caeayeT IuHHas (oxono 15 mMM) meiira, or
KOTOPOH OTIIHYPOBHIBAKTCS WICHHKH, ¥3Ke HA PACCTOAHHU
3 — 4 cM oT WefiKH B IPOIVICTTHAAX HAYHHANIT IAKJIAALI-
BATLCA IOJIOBRIE OPraHH. B wIeHHKAX, pACTIONOXKEEHNX Ha
paccrogarr 60 cM or melikn, UPOUCXOAAT OLIMOZOTBODE-
HUe, H MATKA HAYHHAST RANOJHATRCA AliaMu. 3anojHeH-
Ha# MATKA 00pasyeT MHOTOYHCICHHHE HETIH, KOTOpLIE
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Puc. 127, Wupoxuii nenmeu
{Diphillobothrium latum):

A —cmpobung; & — cxonexc {audvpl Gomput — 1);
B = 3pamuie wienixu (posemxoeudxan samxea — 2)
ofiuuil eud cpedneil Yacmu YnexuKa, asamozo
_Ha paccmosriu 1,5 M om ckonerca: eud

_ G Sprowuiriodl cmopowbi (1), eud co crunHod
cmopokist (ff); 3 — omeepemue nomoeoi
KnoaKy; 4 — enazamiyxan nopa; 5 — cymxa
yuppycea, § — Mmamua; 7 = KaHan
awdenumensHoil cucmemsl; § — HBPYIHOR

OMespomue Mamkiy; 9 —
10 - anazanuwe; 11 — xXenmioyrwe npomoxu
12 = muriHuK; 13 = CEMRNPUBMHLK,
14 = xenmouHpe GORNUKYALY

15 — comauzeopeamensHull xanan;

16 ~ aporiyAncamopHoe e3adymue
comanpoaoda; 17 — cemennuku; 18 — COMABNHOCRLE KEHARLUL, 19 — COMBHHOL

Ryasiph; 20 — CKOPRYNOSHIE Xenessl

- {no A. A. Crmocapesy u coaem. (A — B), ua 3ommepa (T, 1))

e

BHAERAIOTCA B 3PEJIOM UYJeHHKE B BHIe TEMHOOKDAIIEH-
Hoit poserxn. JIAMHA 3pPEROro YIeHHKA 3aMETHO MEHbINe
ero MUpUHLL, MOSTOMY B NeCATHMEeTDPOROH cTpofnie MoKer
AacuMTEBaTECA no 4000 wieHnKOB, TOrAa KAk crpobuna Gui-
BN COJIATEPA HOYUTH TAKOM e AIMHLI COCTOMT JHINL M3
BenporuM Gonee 1000 unenuxop. Uepes oTBepecTAe MATKH
#ilna B OTPOMHOM KOJMMYSCTBE HOMANAIOT B MOAOCTL KALTKH
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H B MOCHELYIOIEM BHIHOCATCH ¢ GeKanuaMil B3 OPraHusMa
xozsgana. Ha y3ixom KoHle giina uMeerca Kpuimreaxa. Chre-
IYeT OTMETHTD, YTO B AiIe NIHPOKOIO NeHTEeNA OTCYTCTBYET
IUYHHEKA (KaK ¥ NpefcTaBATesneil NpeapiayInero OTpAJA), TaM
HAXORUTCH OILIOAOTEOPEHHAN ANOEKNIeTHa — ZHIroTa, OKpY-
MEeHHAA KeNTOMHEIMH RIeTkaMu (prc. 128-A).

Jna ganwEelimero passuTAa aina NOMMKER [ODACTE B
BOAY, Mhe OPOACKASTCH IUUNHOYHOE PA3BHTHE IIMPOKOT0
JNeHTeIl s, CBA3RHHOE CO CMEHOH OPOMEMYTOYHBIX X03#AeB
(pme. 128). Hoene nonafauns B BOAY B sillle HAYHHAET
PasBUBATHCE THUHHKA — Kopayuduil, pAIeM NPOAOIKE-
TeJILHOCTH BPOLEccs SABHCUT OT TEeMNeDATYDPH OKPYHaio-
medi Bogsl (opr 16°C oHO ZARTCA A0 ABYX Hemeib, & NPH
22 — 25°C — ToasKo mecTh AHeir). Kopanugnii manoMuHa-
er ouxocdepy (OH TakKe cHADIKEH IIECTHID KPIOUbIMH),
HO DOKpHT pecHmyraMu (puc. 128-B) u cnocofer MenneH-
HO ILI&BATH. Jepes HEKOTOpOe BpeMd JAMUYMHKY 3arAaThH-
BAeT AepBHt DPOMEXKYTOUYRRI X03AMH — BECIOHOrn# pa-
SOK-PUALTPATOD (HuanToMye ¥ mHKION). B aanvHeiimem
Kopapgnguil cOpaceiBaeT pecHUIKA, NPEBpPaIgasch B OHKO-
cthepy, OpofOIAET CTEHKY KHINCYRHKA PAUYKA B OKASHIBA-
ercsd B MOJAOCTH erQ Tesa. TaM JHYHHKA PACTET H BOSOMS-
MeHsSeTcd B JMUYUHKY CACAVIOIErc THNA — Npouepkoud.
O6GEITHO 3TO NPOACXCHAAT HA LiecToil — JeCATHIH AeHE NOCe
aapaykeHnd paIksa (B XonogHOM BOAe Aonbine). CHILHO BBITS-
HYTHIA B Annpy, opouepkous (0,5 — 0,6 MM) criocofeH corpa-
INATRECH, HA €70 38JHEeM KOHIE AMEETCHS XBOCTOBOH OTPOCTOK
MAPOBUZHOH (HopME ¢ IecThIo KpIoubamu (puc. 128-E).

IananHeHNlee PASBATHE JHYHHKE ITHPOKOrO JeHTena
BOSMOYKHO TOJMBKO B OPPAEM3ME BTODOr0 OPOMEe:KYTOTHOIO
ROBEUAA, KOTOPHM ABAASTCA poifa, NPOrAOTHBIIAS 3apa-
JEHHOPO Pavuka. B ee NMIIeBapMTe/NLHOM TPaKTe THAHH
payKa IEePEBAPHBAIOTCA, A4 NPOIEPKONA OCTASTCH HEBDPeAR-
MpIM. OH MUrpHpYeT U3 KHIMEYHUKA PEIGH B e MBI B
TAM IPEBPALIACTCA B CAESAVIOMYI) AMYUHKY — niepolepro-
udg, MMEIOIEero BUA YIUIOMEHHOTo Genoro 4eppauxa. Ero
TeJ10 JOKPRITO CKAANKAME M He PACYIeHeHO, Ha NepefHeM
KOHIIe HMeloTcH ABe Gorpun. [Lmepouepronas ne noruba-
10T, ECAH 3aPAMECHAVIO MM PRIOY checT Apyrad pHa,—~ oH
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_ Puc. 128, Wupokult nenmey (Diphillobothrium latum).

L Omdenbhsie cmaduu pazeumus:
A~ riluesan kancyna; B — cohopmuposansiil xopattduil ¢ muesoil xancyne (<800);
Y Be= kopauudud; I — onkocpepa ua norocmy mena Disptomus ha 4 — 5-i1 dexs
.+ . THoCRe sapaweHun; I — eximaHyman ¢ dnuny AusukKka Ha 6-ii dene nocne
| 3apaxcans; £ — QuKnon ¢ npousproudom u 8yMR OHKOCDEpaML 8 NONGGITIY
Whénre (x100); K — npoueproud (x450); 3 ~ nnepousproud us Mbiwy Pertis (x10);
I = GUHITIAUBBbHBIG PECHUNHEIT SNUMENU; 2 — KpIOYKY; 3 — edaaneHus
- dopednezo Korta NpoUepKouda; 4 — Xensucmsre KNemxw; 5 — u3eecmKoece

_ mensye; § — xeocmosotl nputamok Npouepxouds; 7 — Npoyepkoud;
8- ouxoopepus; 9 — Sompuil (A, B — us Crpsluna u Uiynsya, I — X = us Posena)
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IMOAPOCTY OCAZET B er0 MEILINAX K BO BHYTPEHHUX Oprasax.
Taxum o6pasoM XHIOHEBIe PEIOLI (KOTOPHIE CODCTBEHHO Day-
KaME He NUTaloTed) B TeHYeHHe CBOE MKA3HH MOrYT HAKO-
IHTH SHAYMTENbHOS KOJMMYECTRO Ieponupkonaos. Ocobex-
RO YACTO 3aPAKEHHEIMH OKASHBAIOTCA IIYKH, HANMMEI M
CYAaKH, peXe — OKYHHM B epIIH.

Bapaxenne OKOHYATRABHOTO X03AHHA IJICROLEDKOH-
AaMH NPOUCXOANT IPH ynoTpeSneHHH B mANTY CHIPO Mau
nnoxo obpaboraHHOH TepMHMYecKE (HempoBapeHHOH HIH
HeDpoMapeHHoi), a TaKKe HeHpPOCOJeRHOH phiGn MAH
HEpH. Byoyus nporio4eHHBIM, OASPONEDPKORA NpPHKpen-
NSeTCH K CTOHKAM TOHKOH KHINKY ¢ MOMomnLi Gorpuii u
BHPACTAET B IOJOBOIPENYIO 0CO0b,

Kpynunie pasMeps uepBA, OoTpebnamomers 0oibmoe
KOJWIECTBO [IAIIA, BEAYT K MCTOMEHMIO OPTAHHSMA X03:1-
He, 2 KAYORE cTpoOnAR — K KHHIeYHOH HenpOXOSHMOCTH,
ero SoTpaK, TOCPEUCTBOM KOTODHIX CKONEKC HPHCACKIRACT-
CH K CTeHKe KHIIKH, HOBPEKIAIOT CHKSHCTYIO 000NOYKY.
Kpome Toro, mupokuil JieHTell BHSEIBaeT AUCOAKTEDHOS,
YTO, B CBOIO OY€peflb, IPHEOAHUT K HADYIIEHASM BCACKIBA-
HHA BUTAMAHOB Irpynnsi B (depBb AKTHBHO DOIJIOIAST U3
HONOCTH KMIUKK BATAaMUH B ) ¥ mocnexyomeii aneMmu.

* BonpocH A8 CAMOKOETPOXA H NOBTOPEHHHA

1. KakoBo cTpoeHue KOXKHO-MYCKYJIbHOrO Melrka Iioc-
KHX 4yepBeit?

2. Kax ¢pyukunonupyer oporoHedpuanii?

3. Kak oprany3oBaHa HEPBHAA CHCTEMA [INOCKMX YepBeii?

4. Kak IIpoHCXOAUT Pa3BUTHE COCAABITHKOB?

5. Kaxue BHABI COCANBIMKOB RAPasHTHPYIOT HA YeJioBe-
Ke? Onumure AX XU3HEHHbIE LUKJIbI.

6. M3 xkaxux yacreil COCTOMT TeNO JIEHTOMHBIX 4Yeppeit?

7. Uem OTAHYAETCA CTPOCHHE CKOJIEKCA PA3HBIX LEeCTON?

8. Kaxuie cTa/iuH PasBYTHS NPOXOST YAEHHKY CTPOGH/IB ?

9. Kakue npHciocoO0JeHHA HMEIOTCA Y COCAJNBIIHKOR U
JICHTOYHBIX 4YepBeil K apasuTHYECKOMY 00pa3y >KH3HM?

10. Kaxue BnAB! JeHTOYHBIX YepBell MapasUTUPYIOT Ha
yenopexe? Kaxk mNpoMCXOAHT MX pasBUTHE?
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THII KPYTJBIE YEPBH
(NEMATHELMINTHES)

Kpyribie 4yepsH ABAAITCA MHOPOKJIETOUHBIME TpeX-
CcHOMHBIME JXHBOTHHRIMH ¢ OHaaTepalbHOH cuMMerTpHeil
rena. Teso EMeeT DUIHHAPHYECKYX (GOPMY ¢ KPYTABIM
ceyeHHEM Ha HOIEPEYHOM pazpese (orciofa M HA3BAEHE
rana), CerMeHTaAlMA TeIa OTCYTCTBYET, HO B Goabmeit cTe-
fIeHH, HeMXeJH ¥V IJIOCKUX uepBell, BhpaykeHa Nethaanza-
ausg (zpey. kephale — rososa) — cocpegoTouenne Ha Hepen-
HEM KOHIIe Tena MMU3HEHHO BAYKHBIX OPraHOB. ¥ KPYTJIBIX
yepBe#l BHEpsbie NOABAAETCH MONAOCTH Teaa, T.e. 060cob-
JIEHHOE MIPOCTPARHCTBO MEMEY CTEBKOH Tena (KOHEO-MyC-
KYNBHHI MeIox) U BHYTPEHHHMH OpraEaMB (HADOMHHM,
qTO V INIGCKUX UepBe 9T0 MPOCTPAHCTEO 3ANOIHEHO PHIX-
Aol Kaeruarkoll — napenxmamoi). Iloncere rena ¥y HEX
ABRAETCA NEpeutHol (nceedoyeav), MOCKOABKY MOpPHO-
HaABHO HPOMCXOZHT HENOCPEeJCTBEHHO M3 OJACTOIMERA H
npeAcTaBAAeT co00# NPOCTPAHCTBO MEMMZEY SKTOAEPMOI
(noxponon Tena) 1 sHTOAepMOil KumKH. [Togsnense momo-
CTH 4YPesBHY&ilHO BBIFOZHO AJA JKHBOTHOTO. Bo-mepnrix,
OHA 3AICJIHEHA JXAAKOCTHIO, II0 KOTOPO# 3HAYATENRHO 00-
Jee dPeKTHBHO ocyIecTBaAAeTcaA AHGMDPY3HA BelUIECTBE —
MUETATENLHBIX BEIECTB 0T KHIIEYHUKA K TKAHAM, OPOAYK-
TOB paciafia oT TKaHell K oprasaM BLIJieIHTeNbHOM cucTe-
MBI, KACAOPONA OT IIOKPOBOB TeN& K THAHAM, YIICKUCIOPO

TA34 OT TKaHeH K DOBEPXHOCTH TeJAa H T.kA. Bo-BTODHX,

OyAyuH OpaKTHUYECKH HECHHMAEMOH, 3AMONHAIOMIAT OOo-
JMOCTE Tesia MMHAKOCTD JABAT USHYTPK HA €T0 CTeHKY, obec-
HeyuBas BHYTPEHEIOIO OHODY, T.e€. JeMCTByeT Kax BHYT-
PeHHMH THAPOCKeNeT. I9T0 ofecneuHBaeT COXpPaHEeHHe
HOCTOAHHOK DOPMBI TeNA YePBA.

Kak ¥ y NNOCKAX, ¥ KPYIARIX YepBell OTCYTCTBYET
AMXarTelbEad H KPOBeHOCHAS CHCTeME]l, IOAaTOMY rago-
©6Men nfieT Yepes MOKPOBH TeJa, 4 TPAHCHOPT BeIleCTB

MeNKIY TRAHAMH OCYIIECTBIACTCA HOCPERCTBOM obr1uHOMH

wabdysad depes DONOCTHYIO KHAZKoCTh. OaHAKO wMe-
IOTCA THOEBAPUTEABHAA, BHIACIHTENBEAA (¥ HEKOTOPRX
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NpeACTABUTE eH MOMKET OTCYTCTBOBATL), HEPBHAA ¥ TOJO-
BAA CHCTEMBEI.

B nuwesapumensioil cucmeme y Kpyriasix yeppeii mo-
ABIAETCA 3aG0HAA KULWIKG B GHAALHOE Omeéepcmue, KoTo-
phle OTCYTCTEBOBANE ¥ NHOCKUX uepseii. Kak ¥ mepennas
KAMIKA, 3aAHAA HMEeT oKTOZePMAdbHOe NPOHCXOMIASHKE
(HAOMHHM, YTO CPeAHAA KANIKA OPOUCXOANT K3 PHTOHED-
MH). Brarogaps aToMy DuileBapDHTENbHAA CHCTEMa KpPyr-
JBIX uepBedl ZHAUATENbHO GOJee coBepUIeHHAR H a(pex-
THBHAS, 4€M ¥V ONUCAHHLIX paHee THOOB. Ilpexze Bcero
CKB03HASA NUWesapumenvHal TpyoKa Aaer BO3MOMKHOCTH
CHINEBLIM MAaccaM DPOXOIZHTH: IO Heil & odHocmoponhem
Hanpasierul, a He B BYCTOPOHHEM, KAK 3TO MPOACXOZHT
¥y IIOCKAX yepeell (HAIOMHUM, YTO ¥ HUX (OKATHHA BRIBO-
OATCA HADYMY Yepes Te iKe OpraHnl — DepegHI0l0 H cpen-
HIOIO KAIIKY, YTO ¥ OOCTYIAKT OHIMEBREe JYacTuint). Ox-
HOCTODOHHEE NMepefBMAeHEe BelISCTE JAeT BOSMOXKHOCTH
P&3IHYHEIM OTAENAM OHHIIEBAPHATEARHOH CHCTEMH CHeUM-
AMTHSEPOBATLCH,

Buideaumenvnas cucmema PasBHTA OTHOCHTEIBHO
caabo. ¥ pasHBIX npexcraBuTeNelfl 5TOro THIA OHA NpeX-
craBaeHs OpoToHe)PHANAMH HJIH BHAOU3IMEHReHHEIMH
KOKHBIMH JKeJIe3aMA. ¥ HeKOoTOpuix ¢opM oprassl selje-
JNeHHHA QTCYTCTBYIOT.

Hepanaa cucmema OpTOTOHANBHOTO THIIS, COCTOUT U3
OKOJIOTJIOTOYHOTO HEPBHOI'O KOASIA B OTXOAKINAX OT Hero
HEPBHEIX CTBOJOB, KOTODbI¢ CBASAHK MeXAy coboii MHO-
TOUHCJEHHBIME KOMHBCCYPaMuy, OTPOCTKH HEPBHEIX KIETOK
ofpasyoT SIHTeTHAABHEOE cITeTende, OPrassl TyBCTB pas-
BETH cixabo.

ITorocsas cucmema opranu3opana 60ee Mpocro, 1eM
y maockEX wepbelt. BoapmuwmcTso Kpyraex depbeil pas-
AeJLHOIONEIe, IpAYeM OBLIYHO HMeeT MeCTO HONOBOH OH-
mophaaM.

Tarn sxkmovyaeT B ceba xaaceet: cOGCTEEHEHO KPYT-
Npie YepBH, OPIOXOpecCHUUHKE, KEHOPDHHEXH,
BOJOCATHKE I KOJOBPATKH. Humke Mmun noapobno
PACCMOTDHM OPTAHH3ALNKIO KJAAcca cOGCTREHHO KPYTJbie
YepBH,
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Kanacc CoGerBenno kpyranie yepsr (Nematoda)

Hemaroznkr! (zpex. nema, nematos — HATh) COCTABIAIOT
OCHOBHOI KJIace, B KOTOPHIM BXOLAT GONMLIINHCTEO BHIOE
(HECKONBRO NeCATKOB THICAY B KaMAKIHA Ioll OTKPHBAIOTCH
HOBLIE} TATIA KPYTJILIE YEPBH, DTl OPTAHASMBI 38CEJIHIN IDaX-
THIECKH BCE PKONOIHIECKHEe HUIIN: OHE O0HTAIOT B AIOOBIX
BOZOEMAX, B IOYBe, SHATHTENLHOE KOJHYECTBO BUAOR SBRIA-
OTCS NAapasMTAMM DAaCTeHHH, XHBOTHEIX U YeinOBeKa.

Baemnuee crpoenne. Telo HeMaToa WMeeT BepeTEHO-
ofpasayo $opMy, cyxkaOUyoca K oforMm koHnmam. Ha
nepegHeM KOHIlE PaCHOIATAETCS POTOROR OTBEPCTHE, SHANL-
HOe OTBepCTHAe OTKPHIBAETCA He HA 38JHEM KOHIE Tena, a
Gonee HaM MeHee BOAHSH Hero Ha GDIORIHOI OOBEPXHOCTH.
Hozazu pTa Takie Ha GPIOMHEON TOBEPXHOCTA HMEeTCH
BLIZENUTENBLHOE GTBEPCTRE. ¥ CAMOK, KPOMe TOro, MMeeT-
cfl ellle OZHO OTBEPCTHE — HOAOBOE, OHO PACHOJOMCHO HA
Gpromnoll TOBEPXHOCTH IPUMEPHO B cpeJiHeit YacTH Texa.

Anaromua. CreHKY TeNla 06pA3YET KONHO-MYCKYAbHbIL
"Mewiox, CTpOEHHE KOTOPOro OTIAIAETCS OT TAKOBOrO ¥V ILIOC-
Knx wepeeil. CHapyKH OH NOKPHIT CROMKEO YCTPOSHHOM MHO-
Tocaolinok (y genopeueckoif ackapumsr 10 croer) Kymaxy-
J0¥, KOTOPaA HMEeTCH HE TONLKO YV MAPASHTHYECKUX BANOE,
HO U ¥ CBOOCOBHOMMBYIINX., KyTHKYJIA BRIIOSHSET 3ALIHT-
HYIO POXb, H, KPOME TOTO, OHA CO3AAET ONOPY AN Jexamedt
nox Hell MyCKYRaTYPH KOMXHO-MYCKYJIBLHOTO MeHIKa, T.e,
BEIIONHAET PYEKINIO HEDYXKHOPO CKejdeTa (3K30CKeneTa).

IIox ryTHKynol pacnonaraerca zunodepma (zpev.
hypo ~ BHuBy, cuusy, nox, derma — xoxa) — smmTenwit
KOMHO-MYCKYJIBHOTO MEINKa, KOTOPLIH ¥ PA3BEHX HeMaTOX
MOKeT MMeTh KJETOUHOE CTPOSHHEe MM CIHBATLCA B eAv-

Hym LIATONIA3MATAYECKYI0 Macey — cunyumuit (puc. 129),

OBriuno KJeTouHOE CTpOERME MMeeT SIMTeAMi HA JH4H-
HOYHOH CTAAHH PA3BUTHA, CO BpeMEHeM OH NMPeBpAMAeTCA

B curnRTI%, VIMeRHO rnozepMa BRACNACT HA TIOBEPXHOCTE
_BeecTsa, ofpasyionime KyTAKYAy. Baons Tena ranoaepMa
I,ﬂ)opunpye*r YeThIpe OPONOMLHEIX BANIHKA: NBA 110 60KaM Te-

Jia B ABA MO CPpeAHEN JHHMM COMHHOMN n OponHoi cTopoR.
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Pwc. 129 flowaduHas
ackapuda (Parascaris
equorum), funodepma
Ma NOMeQENHOM cpese

(x1000):

1 ~ kymuxyna; 2 — rdpo
2unNodepManLHO20 CUHLLIMUS,
3 — hulSpunne: 2unodepme);
4 — DBONCUKS MEILIBYHOR0
GONOKHE; 5 — COXPaMUMbIe
FEHML! MEHUEYHORO BOMOKHE;
6 — noddepmusaiouiie
hUbHUINL MBHLEYHOZD

earonna (U3 Qelnexu)

Muimegras 4acTe
KQMHO-MYCKYJBHOTO
MeillKa YCTpoeHa cBoe-
obpasnHo. B oTamane or
"MHOTroCJOHERIX 00pazoBaHuit OIOCKHX WepBeill, ¥ BEeMaToxn

MulIteuHLle BOJOKHA DACIIONATAIOTCA TOJABKO NPOJOJBHO,
NPHEYeM 9TOT MHIIICYHEIH MACCHB DasfelfeTcd BATHKAMU
TATIOAEPME Ha 4eThipe NpofoAsHEe JenTE! (puc, 130, 131,
132). OrcyTcTERe KONBLEBOH MYCKYJATYDH CYIIECTEEHEO
OTPAHAYHBAET MOABH¥KHOCTL UePBA — OH criocober amme
A3rubarTEca M MeAAeHHO IepeMemiaTkcd Ha GORy, moode-
PeaHo COKpAIIAs CIHEHLIE B ODIOIIHEIC MEIIEYHEIe JICHTEL.

CrpoeEHe MbilllewHO KJIETKH AMeeT ¢BOA ocobeHBOC-
i (pac. 133, 134). Ono cocrouT U3 saunHOrO (K0 0,5 cM)

Pwuec. 130. Monepeynpii

pa3zpes camry acKapudn::
1 — cnuxnod eanuK aunodepmbl;
2 — nnasmamuNecKie OMpoCmKy
MBHUEYHLIX KASIMOK,
3 — MBILEYHBIE KNENKU;
4 — AUNHUK 8 NPOOCNHHOM

Paspese; 5 — cmenka

NEpEpeIBHHLI FONSPOX
{ro Cmpenxoey)
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Pwuc. 131, Bexpeimas ackapuda:
A — camna; B — cametl; T — 2ybol; 2 — HOpeHOe KOMBUO; 3 — 2romxa;

4 — chazouumapnete kremKy; 5 — enuweecds (nepednull omden cpediei kuwky);
6 = cpeduan xuuma; 7 — Soxoean nuHuA; 8 — Aiiyesod; 9 — mamua; 10 — auvyHux;
11 — enazanuiye; 12 — Spioinodl sanux suncdepusl; 13 — comanposod;

14 — comennur; 15 — ceMAusgepeamensHull kanan (no Cmpenxogy)

BepeTenoofpasHore BOJOKHA, CHIOCOBHOrO COKpAIATHCA,

CAPKOILTAZMATAYECKOTO MEINKA H OTXOAANIHX OT Hero JJINH-
HEIX OTPOCTHKOBE, KOTOPHE Y&CTO BeTBATCA Ha KoHmax. Ilo-
CPEegCTBOM HTHX OTPOCTKOB MBIHIEYHEIE KJACTKH COeIUHA-
HTCH CO CePeJUHHRMHE {MeANARHEIMN) BATHKAMN I'd1oyep-
MK HJIK COIIPHKACAITCI MeXIY coboii.

Kar MH y:¢e rOBOPHJAH, IPOCTPAHCTBO MEMXAY CTeH-
Roil Tena M BHYTpEHHHEMH OpPTAHAME SANOJHEHO KEIKO-
CTLIO, Yepea KOTOPVIO ocyIecTBNAeTcH A dyaanii rpanc-
HOPT BEIECTE MEXKAY TKAHAMH. ¥ MEOT'HX IAPASHTHYECKHX
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Puc. 132. Cmpoenue nuwjesoda u pomoeoil Monocmu Hemamaod:

A — mesopabdumuc (Mesorhabdilis spiculigera); B — dumunesnxyc {Ditylenchus sp.);
B — mowonxyc (Mononchus sp.); I - cmpoenue cmunema (Hoploiaimus
tyienchiforum); [l — pomosas nonocme (Ancylostoma caninum); 1 — pomosss
nonecms; 2 — kophye niteecda; 3 — npoxopnyc; 4 — cpeduuill (MeMaropNansHLId)
Gynpbyc: § - nepeweek (Lcmumyc): 6 — HEPEHOE KOAbYO; 7 — 330HUT (Kapduanbrbil}
Synubyc ¢ dpobunsHbiM annapamom, 8 — cpednan Kutuka; 9 — cmunem;

10 — npomoru nuesodusix xenes; 11 — nuweaodnuie wenesst; 12 — pomoeas

nosocme © 3yGom; 13 — minyesod; 14 — ocmpue cmunema; 15 ~ KOpNyc cmunema;

16 — zonuwoexu cmunema; 17 — i cmunema; 18 ~ Havano muyesods;
19 — 3Bt (A — I no Napamorioay, ] — no Bapxepmy}

HeMaTol (EanpuMep, ¥ aCKapHAkl) B MUAKOCTH COAEDIKAT-
¢ OPOAYKTHI HETNOJHOTO DACHaja DHIOH, B YACTHOCTH Ba-
JePHAHOBAA KHCHOT&, H3-3A YEero IIOJMOCTHAA KHMAKOCTB
CTAHOBMTCA €NKOH H OIPN DODAZAHWH (HAIPHMED, B CAyYae
HEAKKYPATHOFO BCKDHITHR YepPB#H) HA CIHM3HCTHEIE 060I0T-
KH YeJ0BeKA BHIZBLIBACT CHJIBHEIC DASZPAXKeHHA.
Huuwesapumeavian cucmema, Kak H ¥ BCeX APYIMX
KPYTRMX depseif, COCTONT Ua nepexHed, cpeadeil u sanHei
kHInkH, ITunterapurenbEas TpyGKa OTHOCHTEABHO KOPOT-
‘Kad H He DPeBEIIAeT ZMHHL Tena {cM. puc. 131), B To Bpe-
Ma kak y 60mee BEICOKOOPraHHIOBAHELIX JKHBOTHRIX TIHANTe-
BAPHMTENBHEIA TPAKT NMEeT IHAUYMTENLHO GOABIIYIO OTHOCH-
TeJLHYIO OPOTAXKEHHOCTE. ¥ MAPASHTAYECKEX HOMATO)H 9TO
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Puc. 133. Nowadunasn
ackapuda {Parascaris
equorum):

A — npodonehLill paspes Kymu-
Kyfol; B~ KOMHO-MYCKYRIoHBIT 4
MOUWIOK Ha NONEpeYHOM cpese 2
{%335); 1 — HapyXHEWG ol
KYMUKYNe! U3 KONbyeabiX
naHm; 2 — HapYXHbID KOPKOBEIG
cnot; 3 — exHympexHull
wopxoekii cnoil;

4 — pubpunnapusid crod;

5 — 2oMO2aHNbIT CROU;

6 — aHympenHuil cnol
i3 KONLUBSLIX NeHM;

7 — eonoknucmbiii cRoll;

8 — GaszaneHeill cnoll
KYMUuxyiol; 9 - nospanuHas
Mmembpana; 10 - zunodepma
¢ gubipunnamu t adpamLy
11 —~ koproewil cnoli
{coxpamumbie hubpuniiot)
coxpamumoil vacmu

o Fapmuany u I.HHgﬁdepy)

BO MHOT'OM O0bACHASTCA TEM, UTO OHH MATAIOTCA YiKe da-
CTHYHO PpaACIOIeOAeHHMMH NPOAVKTAMH, A& B KHOIeYHHKEe
4epPEA IPOHCXORHT, NMABHHM 00pasoM, HX YCBOeHHe,

Ha npora:kesun mummesapurenbuHoil tpylrm mmeer
MeCTO YeTKad PYHKOHOHANBHAA CIGIHANHIAIMA OPraHoB.
Pacnonoxennoe Ha NepefHeM KOHIE Tela POTOBOE OTBEp-
eTre oOBRITHO ORPYIKEHO BHIPOCTAMH — rybamm (y ackapn-
AL HX TPW — COMHEAA U ABe Gpromusix). OreepcTue Beger

. B POTOBYI} HOJOCTE (CTOMY), ROTOpas 3aTeM IIPOAOKAET-

€A B PROTKY (HASHIBAEMYI0 TaKJKe DHUIeBoAOM). Bee st
OPranHl (POTOBASA TMOAOCTH M COOCTBEHHO I'JIOTKA) COC-
TABASIOT MEePeAHION KNMKY. OHa BHCTIAHS SIHACPMHUCOM,
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Puc. 134, flowadunan
acxapuda (Parascaris
equorumy).

A, B~ BUD MEILIBYHBIX BOSTOKOH
H3 MOManuHOM Apenapame,
OKPALISHHOM MOMUNSHOBOH
CuHLROU (x30); B, I — uzonmupo-
azHHWe Matepautied
MileYHLIe gonoxma (x50);
A — nonapeyHbill paspes yepes
SOAOKHO; 1 — COKpamuMan
Hacmb MbIEYHOU KRemKu;

2 ~ capKonfaIMamuyecKkul
MELIOK MBILIBYHDE0 BONOKHE;
3 — nnasmamuvecKue
OMPOCINKL MBILIBYHBIX
BOMOKOH; 4 — FOPO MbRueYHOT
Knemxu; 5 — coxpamumas
YACMb MBRUBNHOT Kiemku;
6 — capronnassamuvecKini
MEUIOK MbILIBYHO20 BONOKHE;
7 — ROPO MBILIGYHOT KRemiK;
8 — MbitueNEe (USRI
$ — capKonnasma
{A, B — u3 xn. Qodnexu;

B, I' — us xw. Fapmmanna;

A — no Yumaydy)

00 CTPOSHMIO CXONHEIM
¢ HOKPOBHEIM, EMEET
MOIIHYI0 MYCKYJAATYPY
n o0paayeT Ea CBOEM
OpPOTKEHHE PACINUDe-
§ mua - OynaslycH. B crenxe mmmesopma co-
JepaKaTcd MHOTOYHCACHHEIE JeJIeshl, KOTO-
%7/} DBIe OKASHIBAIOT NEPBOHAYAABHOE BO3Zei-
CTBHe Ha mumesoit cyberpar. Ilpoceer mmntesofa opeacTan-
Jaser coboll TPeXTPaHHYIO HIeJik. B Nponecte AEAUBAAYAIBLHO-
ro pasBHTHA NepefHAd KHIIKA, TAK Ke KaK W 3aXHAA,
ofpasyeTca B PesyAbTATE BOAIHBAHMA SKTOACPME] aMOpHOHA.
HauaneHEel oTAea nUmesapaTenbuoi Tpybxkyu y pas-
HBIX HEMATOJ MOMET HMETh ECOZHHAKGBOE CTPOCHHE, UTO
onpeAesifeTcs PAasINIAAMHA B XapakTepe noTpediagemoit
namH. ¥ HeMATON, DAPASATHPYIOITHY ¥ XHBOTHEX, B IJIOT-
Ke MOrYT HaXOANThCA KYTHURYJAAPHEIe 3y0El, a4 ¥y Iapa-
3UTOR PACTeHHH — KOJMIOMUH CTHAET, KOTOPHM IAPDASHT
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Puc. 135, Opaansr spidencHua Hemamod:
A, B — munst pazsemenesnoi wednoll Xeneab Hemamod
nodknacca Secementes; B — maccuanas wellhas Xenesa
Hemamod nodxnacca Adenophoria (us Kupsanoeod)

TPOTHIKAET PACTHTeILHBIe TKaHW. OH BBIA-
BHFAETCA IOCPEACTBOM CIeNMalbLHEIX
MBI, [VIOTKY (IPOTPAKTOPOB). ¥ HEKO-
TOPHIX MENKAX HenmaToy (HanpuMep, TpH-
XHHEJI) IIOTKA OpPeNCTABJIEHA PACIIONO-
JKeHHBIMH JpPYr 34 ADYIGM KPYOHRIMH
KACTKAMHA, TPOHUSAHALIMA OBII(UM BHYT-
pmcne'roqnum HaHAJOM, IO KOTOpOMY
OpoxofuwT DMIEA.

IImmeBoa TpOZOMKAETCA B CPeHIOW
KHMOIKY, HA KOTOPYIC NPAXOANTeA GONMbIIas
YACTH NHINEBAPHTEALRHOTO
TpaKTA HeMaToA. Ee cTeH-
Ka ofpazopaps AKMEL Of-
HHAM CJIOEM BHICOKMX SIIR-
TeIHANBHEIX KJETOK, Jie-
MAMMX Ha TOHKOM (6a3ank-
"ol MeMOpage, ATHKAIE-
HBIH NOAKC SIATENHATR-
HHX KJIeTOK, obpamen- 3
HEI ‘B OpOCBET OprasHa,
HOKPHT MHKDOBODCHHKA-
Mn. HMenHO B 9TOM OT/le-
Ji¢ IPpOHCXOAAT OKOHYA- 4
TeJLHOe PacliellleHHe g
TINIA K BCACKIBAHME HeOH-
XOAUMBIX BeIIecTB, KOTO-
Pbie 3aTeM ZndyEAUDYIOT

Puc. 136. Rowadunan ackapuda

{Parascarls equorum);
A = (hbacoyUmBpHLIe KNOMIKY HE SCKDENTIOM Yopee
{Mamyp. senus.): 1 — zromxa; 2 — nuileeod;

3 ghazoyumapHLie KRemK; 4 —~ Soxossie MR,
& -~ HepeHbiil cmean; B — omdensHaR hasouLmapHan
knemxa (x20): 1 = 80po; 2 — ompocmny
{us kn. Hacornoea)

<
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B MOJOCTHYIO KUIKOCTh U DACHPOCTPAHAIOTCS B THAHMN.
B ragecTBe 3aTaCHHX BeljecTs, KAK NPABKAG, HCIOAb3Y-
e€TCA INIAKOIeH, KOTOPHI OTKAAZLIBACTCS B BAJTHKAX I'M-
nogepMsel. [lapasurnueckie HeMATOAL, 00UTAIOIHE B Gec-
KHCIOPDOAHOH cpefe B HOJIOCTH KHMIEYHHKA, ITOMYUAIOT
HeoOxoguMoe Koanmdecrso ATP B peayabTaTe rankoamsa,
IAA Yero TARKOTeH SBICTPO ruiponmampyercda. Kax mm
yiKe TOBOpHIH, 06pasoBABIINECH B Pe3YJAbTATE HEIOJIHO-
PO pacIiellJIeEHs OPraHUYeCKUe KHCAOTH HAKANJIMBAKOT-
CA B HOJNICCTHON MHUAKOCTH, H3-3a 4erd OHA CTAHOBHTCS
emKoi.

3a cpemHell KBMIIKOI CAefyeT KOpOTKAR 3aAHSs, 34-
KAaHIABAIOMAaACA AHAILHEIM OTBEDCTHEM Ea GpionTHol cro-
POHe 3aaHell HacTH Tena. ¥V CaMIOB § Hee BRajAeT CeMAIPO-
BOZ, IIO3TOMY Yepes aHyC Y HMX BBIEeNAITCS He TONABKO
SKCKPEMeHTBl, HO A TOJIOBBIC OPOAYETH. ¥ HeKOTOPEIX He-
MaToA (RanpuMep, Y HITYATOK) aHATHHOE OTEEPCTHE OTCYT-
CTBYeT, MOCKOJLKY 34AHAA KANIKA 3AKAHIHBAETCA CASIO.

Butdeaumenvnas cucmema HeMaTOX TPeACTABICHA
OZHO-KBYXKJIETOTHEIMHA XeNe38MH, OT KOTODHIX OTXOAST
GoxoBbIe KARANBI, PACHONOKEeHHbIe B GOKOBEHIX BaluKax
THRONEpMbl. JTH KeHAJE C35AH 3aKAHYNBAIOTCA CJHEeHo, &
cnepeny 00LeJHHAIOTCA B OBHH KAHAJ, KOTODLIN OTKpPHIBA-
eTcA BHIBONHEIM OTBEDCTHEM HA OPIOITHOH CTOpOHe B me-
PeZHell acTH Tela HEMHOrO HO3ain ry6. V sHaumTensmol
YaCTH HEMATOA MMeeTCA TOJBKO OfHA HoJlee WAl MeHee Mac-
CHBHaf mweitHasm xesess, HapaAy ¢ Gomee MeaxuMu GOKO-
BEIMH rejesaMu (puc. 135). ¥V nomaaurol ackapuanl Bea
BHIASMATEALRAA CHCTEMA 0O0pAas’0BadA OXHON THTABTCKOMN
KJaeTro#. OrcyTeTBHE DPOoTOHeGPRAKES Y HOMATON, BOZMOK-
HO, CBASAHO C OTCYTCTBHEM Y HHAX Boolloe KIeToK, cHad-
JKEHHBIX PeCHHUYKAMH MM JKT'YTUKAMM (HABOMHHM, 4TO ¥
npoToRepRANCE TAKHE KACTKY — NMAMEHHBIE — O043aTeNLHO
HMelores). Kpome Toro, ounmnienye opranaaMa 94epssa OT TBep-
ABIX IPORYXTOB PAcIaja U MOCTOPOHHRX YACTHEH OCYIIECTB-
AT Pazoyumaprsie Kaemxku, KOTOpHe TaKXKe pacrona-
raoTres BAONb GOKOBEIX BAIHKOB rumogepMsl (puc. 136).

Hepenas cucmema cocToUT B3 NeHTPANLHOTO U Le-
pudepuyeckoro otienos. K meHTpanrbHOMY OTHOCKTCA

144

HepBHOe KOJBIO, OKPyXKawujee IJTOTKY, ¥ OTXOZANINE OT
gero HePBHEIE CTBOJH. [lepndepuvueckiii OTAeN IPEACTAB-
ngaeT coboil oTXomANTHe OT LEHTPOB HEPBHLIE BETBH ¥ CILIe-
reHNs OTPOCTKOB HEPBHHIX XAeTOK. OT OKOJOrI0TOMHOTO
KOMBHA BIEpen OTXORAT IecTh KOPOTKEX BeTodek, & Ha-
347 IMeCTh AMTHHHEIX, KOTODRIE CBASAHEI MEXAY c000i KOnb-
nepuME Hepsamu (puc. 137). HauGonee xopomo passaTH
JiBa CTBOJIA, NPOXOAAIIHE B CTUHHOM H OpIOEIHOM BANH-
KaX THIOASPMEl, HepBRil MBEHEDBHpPYeT 06¢ CIHEHEIE MBI-
meyHEIe JEHTH, & BTOpO#A — ofe Opromunie. HBTepecHo,
4TC ANAA HEMATOA XAPAKTEPHO NOCTOAHHOE KOJNYECTBO
KJAETOK B HEePBHOH CHCTeMe, HANPHEMED, V aCKAPHALI HEPE-
Hads CHCTeMAa cocTouT n3 162 RaeToK.

Opzanb: wyecme y HeMATOR BRIPAKEHH! ¢1a00, TOCKONb-
Ky OHM, K8K IPaBKJo, BeayT aubo mapasutudecknii, ubo
MATOTONBIKHEIA ofpaz mug3Eu. O6GEYHO AMEWTCA TYBCTEH-
TeJAbHEIe OCA3ATENbHEIE GYTODKH HIH IDETHHKH, DAacIlojro-
sKeHHBle HA NepeAseM KOHOE Tela BOKPYr pra (puc. 138),
4 y CaMIIOB ele 7 Ea 38JHeM KOoHme Tena (puc. 139). Kpome
7070, Ha HepeJHeM KOHIE o GORaM PACHoAaralOTCA OPTavbl
KMMMYECKOTO YYBCTBA — aMpudvt, MpeAcTABIAIOmMue coboit
PasAuYHEe BOAuMBaHAA (cM. puc. 138), oM nydmne pa3pu-
TH ¥ CAMIIOB, ¥ HEKOTODPHIX CBODOZHOMRUBYIMX MODCKHX
REMATOX HMEIOTCH NPHMUTHEHEIEC IVIASHEE NATHA,

Honrosas cucmema. Bece Hemamodvt pa3mMHONGIOMCR
ni,q.umo noxocevim nymext. OGBYHO OHYM PasAeIbHONONEIE

' ¢ BHIPAsKEHHHM TOJOBEIM AuMOpGA3MOM. ¥ caMila 3aKJa-

AHBaOTCS NMApHbIe IMOJOBRE Opradhl, oJHAKO B Hpoliecce
OHTOreHe3a JaHie BCEro OHN CTAHOBATCS HENApPHLIMH. ¥ ca-
NOK COXDAHSIOTCS NMAPHHIE MOJOBEIE OPraHhl.

© . Pas0epeM IONOBYI0 CHCTEMY HA OpHMepe aCKaPHAKL,

Mm IOJOBAA CHCTEMA COCTOMT H3 ZNHHHONO, Oi€HL TOH-

1-_ KOTO HETEBHAHOIO CeMeHHHMEA (cM. puc. 131), B xoropom

ofpasyioTca JIMIMIEHHBIE X KIYTHKOB CIIEPMATO30MAE! {HATIOMM -
HEEM, UTO ¥ HEMATON, OTCYTCTBYIOT KIeTKH, CHAGKEHHRIe JKPY -
BHKAMHE WMIH DECHHIKaAMH), ¢IOCOGHBIE, oAHaKo, 00paso-
BHIBATH NCEBAONOANH. Be3s BMAMMHEX TPRHHI, CEMEHHHK

- IePEeXOAUT B MMelOmMuil GONBUIME AHaMeTD cCeMAmpOBON,
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1 Puc. 137. Cxema HopeHoU cucmems! ackapuobl
¢ GPIOWHOT CINOpONSI;

2 1« POMOBLIE COCOYKY C OCAIAMBALHBIMU OKOHYEHUAMU
U UHHEPEUPYIOWUML UX HEPBOMU; 2 — OKOMORIOMOYHOE
HEPRHDE KOMbo, 3 — SOKOBRIe 20N08HNE 2aH2NUY;

3— 4 — Bpiounodl HepEHLI CMEON; 5 — GOKOAbIe HEPEHLIO
cmaonb; 6 — KonbUeaLie Hepewl; 7 — 3adHull 2ananuil;
8 — UYBCIMBUMGTLHBIE COCOYKU C COOMBEMCMBYIOWILIML
HepeaMu; 9 — adanstoe omeepomue; 10 — crnusHoll

] i nepekbil creon (Mo Bpaywy)

KOTOPHIH NepexoiuT B KOpOTKAEH ce-
MEeHHOH IY3hipb, IZe CKANJIHBAIOTCA
CHepMaTO30HAR. B manprelimem ce-
MEeHEOH Oy3HIPh NePEX0UT B CeMIHUa-
k BepraTeabHbIH KaHaN, CTeHKA KOTOPO-
10 AMeeT PAa3BMTVIO MYCKVISTYPY, &
TOT, B CBOK) O4YepeAb, BEANaeT B 3al-
HIOI KAHIKY HeOooaNeKy 0T aHaJIbHO-
ro orpeperusa (cM. manee pme. 140),
Omroa0TEOPEHNE ¥ HEMATO/ BHYT-
pesHee, Axd 00Jeryennsa BBefeHHSA
CHepMAaTOZ0RAOB B IIOJOBLIE OIYTH caM-
KH ¥ CAMIA HMEITCH KYTHRYAADHbIE
8 COHKYAR (HIVIN), KOTOphIe PACIONATA-
I0OTCA B COBOKYOHTEJLHBIX CYMKAX
BOmu3u amyca. OGHIYHEO BMEOTCA IABe
cnukynn (puc. 139, 140-B), 50 ¥ He-
KOTOPHIX BHEOE MOMeET OBITH TOJBKO
onaua. IIpu cOROKYIIICHAA COMKYJIK BEICOBHBAIOTCS Qepes
AHYC HAPYXY B cnocobeTeyioT monoBoMy akTy (puc. 141).
JencKkas OONOBAS CHCTEMA ACKAPHLI HAYXHASTCH ABY-
M#A CJIeH03aMKHYTHIMH HATEBHAHNEIMA AHIHARAMH (CM. PHC.
131-A), creHka KOTOPEIX 00PA30BAHA OXHHM CJI0EM KJeTOX.
O#u He HMEIOT NPOCBETA | CIYHAT JJIA 00pa30BAHUA B POCTa
00NMTOB. ¥ BeJMIHBLIEECA OOKNTRE CTAHOBATCS MAPAMANAIE-
HEIMY M BepIIMHAMH YIHPAIOTCS B IPOXOARIuUY Yyepes meH-
TPANLEYK YaCTh AHYHAKSA CTYASHNCTHIA HeHTPANTLHEIH cTep-
SKEeHb, KOTOPBIHA, 10 MHEHHIO VIeHBIX, 006CIIeUNBIST NITARMS
OOLMTOB. ¥ TOJHIASACH, AMUHHKH NEPexoiaT B simeBornl (v
HHX OeHTPAILHEII CTepiXeHs: OTCYTCTRYET), 1O KOTODBIM OOIK-
TH TPaHCIOPTADYIOTCA B eille GoJlee INUPOKHE TPYDOYIKH —

10
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“Puc. 138. Op2aHsl OCA39HUA U XUMUYECKO20 Yyscmea 2008H020
. KOHUS Hemamod:
A — Tpununoudec (Tripiloides vulgaris); B, B, I, f1 - 20M08HLIE KOHUb MODCKUX
HeMamod ¢ paanuyKHbiMy munasu amgud; E — nopoeudnbie augudn Pelodera
- lores; 1 — ayGNble RANURMLY, 2 ~ 20M08HKE WOIMUHKY, 3 = HePEbl 0p2aHDe
. ocazanus; 4 ~ aMmbudo; 5 — opzanbi OCA3AHUA [TENWIWG! U LWemMUHKU),
6 — kpyansie ampudsy, 7 — ne; amidnl; B — kapmanooGpasibie
’ ambuder; 9 = cnupantasie amgudes; 10 — nopoeUdHLIE aMdudes;
11 - aschudanbibie Hepesl (o flapamosoay)
NaTKE. TamM 0OUMTH BCTynaloT B Mei#oz H ofpasyiorcs
HHAIIEKNETKH, KOTOPBIE OKDYIKAIOTCA TOXCTOH 0b0aodnoii.
B MaTKe DIPOHCXGANT H OIUIOAOTROPEHAS AAI, ZPHYEM OZHO-
BPEMEHEO MOXKHO O0HADYXKMTL OOLATH ¥ Alina Ha pasaiud-
HEIX cTaguax passurra. Ofe MaTRH oOBeAUHAIOTCA B KOPOT-
Ky BeTIapHLI KaEaJ ~ BIAaraanllle, KOTOPHH OTKDHIBAETCS
NQICBHIM OTEEpPCTHeM Ha OpIoLHoit cropone Teia.
" Pazeumue, Kax ME yXe TOROPUIAR, ¥ HEMATON BHYT-

: peHHee ONJNOAOTBOpeHEe. HavanbHBe 3TANBI PA3BATHA

=
i

&
ks

et cpege. ¥ RoBOABHO GONBITOrO KOMMUECTBA NApasuTH-

IPOUCXONAT ellle B MATKe, IIPHYEM ¥ HEKOTODhIX HEeMAaTOZH
3TO DASBATHE HAET HACTOJALKO JAJIEKO, YTO UMEeT MeCTO
#uBopoxaeHne. Oanaxo GONLIMMHCTBO BHAOB OTKIAALIBA-
¥WT ARLA ¥ ZANBHEHITGEe PASBATHEG IPOMCXOIUT B OKPYIRAKD-

. 4ECKMX BHAOB HEMATON JHIMHOYHOE PASBUTHE NPONCXOAUT
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Puc. 139 flowadyras ackapuda
{Parascaris equorum).
Mopdhonozus 3adHe20 KoHYA ¥ camua,
sud ¢ GprowHOl cmopomsl (<100}

1 — cRURYNB, 2 — npeaHansHse
YySCMAUMmensHLE COCONKY, 3 — aHansHoe
omeepocmus; 4 — NOCMaHabHbe Wecman

tf cedbman Napbt COBOBHHLIX COLONKDS;

5 = yemeepman U MAMER NApbl COBOSHNLIX
COCOYKDE; § — mpemus Napa AROCMLX
COCOYKOE; 7 — BMOPEA Napa KOHUYSTKUX
COCONKOS; 8 - Tepean napa NpocmibiX
coconkoe; 9 — oxoanis KpLinka
{u3 kW. CKpAGuna u Epwosa)

B OPraRA3Me NMPOMEXKYTOSHOC X0-
3ArHA (T.€. OHH, KAK K IAPASHTH-
YecKHe NWIOCKHe YePBU, ABIAITCI
6norensMuAETAME). OMHAKO ¥ GOXB-
IIEACTBA OPEACTABHTENEH KJacca
XAPAKTEpHO OPOMEXYTOYHOS Pas-
BUTHE B OKpY:KaloIme# cpeie BHe
XOSAUHR, NOCKE Uer0 OHH OOIaia-
IOT B OPTAHEAM OKOHYATeRBHOTD X0-
SAHHA W B HEM 3AaBEPIIAIOT CBOS
pASBHTHE, CTESHOBACE IOJIOBO3Penoit ocobeio, IlapasurHuec-
KHUe 4epPsH (reEMHETH), KOTOPhe He HCMONh3yIoT IS CBoe-
ro JHYAHOYHOTO PASBHTHA NPOMEXYTOUYHOTO XO3AMHA, HA-
SEIBAIOTCA OLOZEABMNUNIAMLL.

HeMaToRB ABAAITCA TPEIBEMYANHO pacnpocTpaHeH-
HMMH 0eCIIO3BOHOUHEIMH JXHBOTHRMH K B HACTOAINES Bpe-
M 32CeIHIOT CAMLIe PASHOCDPABHEIE SKOJOTHYCCKRE HAITH.
Cpenu BEHX ecTh cBobopHoxHBYmEe bopMEL (pre. 142) u
fonsmioe KoamyecTBo (He Menee 3000 BRxOB) mapasuToR,
npUUeM SHAYUTENLHECE KOJAHYeCTBO BHAOR CIIOCODHO JKATH B
opraHuaMe yenosexa. [ToaroMy HeMaTOAN NMEIOT GonbInoe

MeRUDUHCKOe sHadeRne, HuKe Mu PACCMOTDHM HHSHEH- LA

HBle HMKJIN HEKOTOPLIX NAPasHTHYECKUX OpeacTaBuTeneil i - Pwc. 140. flowaduran ackapuda (Parascaris equorum).
A — nonepeunsiii paspes yepes camiig e obpacmu crukyn enaganuiua b0y,
STOro Kiacea, HAHOONEe BAIKHEIX AN UeJOBEKA. 1B - casummanbHb Paspes vepes 3adHUL Kouel Camus (x15); 1 — caukyne:
Acnapuaa gwenonedecxas (Ascaris lumbricoides)  @menezanuuie crukyni; 3 — BYpCanbibiil Heps @ BDKOBOM 8anuKe 2uUncOepML);
_ 4 — Sypcanuuan MycKkynamypa; 5 — Mutiubi Sufemamopid KULeuHUKa;
(prc. 143). Boabymirrens sabonesanns ackapusioss. Ioso- 5o W HapeHbie 80/10KHE BDIOLIMOZD HEPBHOZO CMBONa; 7 ~ CoMALIREp2ameNLHIL

Easy

7 8 ~ KULWeYHUK; 9 — 80N0OKHE CIUKHORO Hepea, 10 — chuHKMEep KUueyHUKa,
- yuxyn ICMPaKMOP CHUKYAL, 12 — MyCKyn (hUKCaMOp eNazanuua CIIuKy sl
B 13 — xnoaka; 14 — HEPBHLIG INGMBHIME (13 KH. BORLUSNIC2E)

BO3pensie 0CO0M JKMBYT B TOHKOH KHMIIKe YejAoBeKa, IMPH
BITOM AIWHA CAaMOX gocTuraeT 40 ¢cM, a cammor — 20 — 25 cM

148 149




3 Puc. 141, Konynamuanbill annapam

camiia HeMamod;
A - nenodepa (Pelodera aspera) — 3adnul xoHey
© 5pioturoli CIOpoHLS; B — RONYAAWUA ¥ NPUCIMUOHXYTa
{Pristionchus aerivora); 1 ~ cruxynel; 2 — GypeantHeie
Kpuiiest; 3 — pelpa Bypcsl, OpeaHs! GCRISHUR;
4 — cameu; § — camra (o flapamorosy}

npu mupHAe 3 — 4 MM. ¥ caMoK saguaumii KoHen Tesa mpdA-

Moil, a ¥ caMIoB 3arHYT Ha Gpomuyio croporRy. [lapasmt

AMEeT 3a0CTPEeHHOE HE KOHIAX Teso, OIaroaapa KOTOpOMY

OH, YIHPaAch B CTeHKE KHIIKH, IPeAATCTBYeT IpPOX0AA-

IGHM MACCAM XUMYca MeXAHEMYECKH BHIHeCTH cebsa.

B TegeHHe CYTOK CAMKA ACKAPHAL OYKJIAALIBAST B OpO-
cBeT Knmeganka Ko 240 000 oBanmbHEIX sin; ¢ ToacTOH KpyH-
HOOYrpHcToit oforouyroi. PaseuTne »sMOpHoHa HadYMHAETCA
eIne B MOJNIOBRIX IYTAX CAMKH, HO A4 AanbHedmero dpopMu-
pPOBAHHA AHUMHKH Heofxoamm Kucaopof. Iloatomy c dexa-
JAHAMH THOA BEIHOCATCA B3 KAIGEYHHKRE X03AWHA H 38COPHA-
10T OKPYRAIOIYIO cpeay (mo4YBy, MPYHTOBLIe BOAE H T.A.).
B opHcyTCTEHH KECACPOAA (IEPEAA KHCIODOXHAS CTARAA pPas-
BHTES) U B YCAOBHAX BHICOKOM BAASKHOCTH IIPH TeMOEpaTy-
pe 20 — 25°C B aitue wepes 2 — 4 HefleNHN PASBUBACTCS JHUMH-
Ka. B mponecce paseMTHA NHYIWHKA AAHEAECT, OOJHAKO OHA HE
NOKHAaeT ODONCUKRN giNa, MOKa He GygeT mporyioueHa X03d-
uHOM. B TAKOM COCTOSHEH fina cnocobHbL 3apajkaTs yelo-
BEK&, T.6. OHH CTAHOBATCHA UHEA3UOHHbMIL. 3apaskeHne OBbIU-
HO IIPOHCXOMHT, €CHIH YeIOBEK He coDIIoAaeT IPABMIA JIMIHOM
THCASHLI — TPASHLIE PYKH, YIOTpeliIeHHe HeMEITHIX OBOHeH,
Aron, GPyKTOB M CHpOil BOAK H3 OTKPHITHIX HMCTOIHAKOB.

Korpa npornodensoe Aiine NonagaeT B MHIEBADATE/Ib-
HuIi TPAKT YeNoBeKa, B3 aiina BrxoguT puunRKa. OHA Ipo-
fozaeT CTeHKY KAIIKY, DPOHEKAET B KPOBEHOCHBIH cocyn
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Puc. 142, Ceobodnoxueywle
Hemarmodb!:

A ~ cmeinepus {Steinera mirabilis) —
MOPCKaA HOMEMOOs, Ha Mene eudHs:
MHO20YUCNEHHLEe OCAZSMEenbRbYIe
wermnuHxu (Ao flapasorosy);

5 ~ xpuxorema (Criconema
georgiensis) — obumamens noyeb
{no Kupesnosoii)

U ¢ TOKOM BEEOZHOH Kposn
nooaA2eT B OPABYI0 HOJO-
BHHY Cepilia, a OTTyja ye-
pes apTEpHE MAaJoro Xpy-
ra — B ANBBEOJIB JIETKHX,
e MPOXOAUT BTOPas KKC-
JOPOXHAA CTAAAA PASBATAA
JUYUHKH. JTA CTAZAA CO-
IPOBOMKARETCA ABYMS JHHE-
Kamu (Ha MATHUE 1 Ha Re-
carsiil gam). [Io Mepe pas-
BHTHA JAYMHKA M0CTENIeH-
HO MHUIPDHpPYET M3 aidbBeos B GpoHXHAONE B (onee KpyIHBIE
GponxX® ¥ fajee HO HANpaRJIeHRIO roprasy. JInumHka mepe-
MEIMACTCH 32 CUCT ABMMKCHAS DECHHYSK SLWATENMA, BBICTH-
JIalolero ALIXaTeNbHEE OTyTH. IIpmMepno gepes nee Hegenu
JAYHHKA OKAILIBAETCA B TOPTAHHA N, Pa3EpayKasd CIH3UCTYIO
0B0JIOURY, BHIBBIBAET KAIIENb, B PE3YJIHTATE YETO JUIMHKA
HONAZAET B POTOBYIO IOJIOCTH K CO CMIOEOH IPOrIATHIBACTCH.

Tax nmauHEA BOZBpaIACTCH B o
TOHKYI0 KBIIKY, I/lc OHA PA3SBHA-

BaeTCA B IQJOBOSPENYIO OCOGh.

Ha pce pasBATHE 2CKAPBAKL C MO-

MeHTA OpPOTJAATHIBAHAAL Ailna A0
_lgl"aqana BHIfeIcHUS RIpocAoi d
9co0blo A9, B NPOCBET KAITKH
npoxopur 2,5 — 3 mecaua. IIpo-
JONIKHUTEALHOCTD JKNZHA TapaaH-
TA OKOJIO TOAA.

- Babosepanue B NepROMH
CTAAMM (MAYAHOYHOE PABBHIHEe

Puc. 143. Acxapuda
YenogavecKan
{Ascaris lumbricoides)
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B JIETKHUX) OOLIYHO MPOXOAUT BeCCHMITOMEO (MHOPEA BOZMOMK-
HEI HeOMOTrAaHHEe, KA b, TOINHOTA H PAsINYHLIe AJLICPrH-
YeCKHe DeaKIHH), BO BTOpPOH CTAAMM, KOPA NApasUT HAXO-
OUTCA B KHHIXe, OOABHBIE KANYIOTCH Ha HeZOMOTAHHe,
TOLHEOTY, OOMH B TONOBE U B JKABOTE, CAIOHOTEUYEHNE, CHIKE-
HYe aImeTHTa H TpyaccnocodnocTi. Kpome Toro, Sombimoe Ko-
JHYeCTEO Heprell, OKA3ABIINXCH OHOBPEMEHHC B KHIIIKE (OTH-
CaH cay4aif, Korga y ogHoro SoapHore Haxopmam go 900
ackapuzl), MOTYT BHI3BATH KHINCUHYIO HEMPOXOTUMOCTE.
Acrapuas! pacTpPOCTPAHEHE! MOBCEMECTHO, 0COGEHHO B
TeX PAOHAX, T/AE DKCKDEMEHTHl HCIONL3YIOTCA B KAadecTBe
yaobpennii, HampuMep, B HeKOTOPHIX obnacrax Snounu Bce
HaceJIeHUEe 3aPAIKEHO ITUMH TapasaTaMu. CHTYAIHIO 0CHOMK-
HACT HeOOHIKHOBEHHAA JKH3HECTIOCOOEOCTE ANIT ACKAPUALL, B
YaCTHOCTH, BO BIAMCHOM IPYHTE OHH
COXPaHAIOTCS IOfaMH, HIBeCTHE
Hasxe CIydad, Korga aitua ocrapa-
JIHCEH 3KABBIMM TOCAe HECKOJLKHX
JeT HAXOKIAeRHA B (PopMazmHe,
Octpana gercean (Enterobius
vermicularis) (prc. 144) srizniBa-
eT saflonepanye aHMEPOSUO3, KOTO-
PEI pacnpocTpaHeH MOBCEMECTHO.
Bapocessie ocobH JXABYT B NHCTAND-
HOM OTZeJIe TOHKO#H (oaB3A0IHOH)
KHIIKN TOABKO ¥ yenopexa. CaMkn

Puc. 144.
Ocmputa demcexas Gonee kpynuue (1o 12 MM) 1 npa-
(Enterobius Mble, caMIBl Meabde (Mo 5 MM) H
vermicularis):
piiipsmi CBODPAYHUBAIOTCA B CIIHPAJE.

CaMxka ¢ OMIOROTBOPEHELINK
AlDaAME MErpUpyeT dYepes TOJI-

CMPOBHUD Camiy
{CUNBHO YOOrLMENHOB). CTYI) KHHIKY K SaHAJBHOMY OTBeD-
;:F om; 2-WHUWGSUGL: CTRIO, BRINION3AST ¥2 aHYCa (Yamle
4 — CpOOHNA KULURE; BCEro »TO OPOHCXOIHT HOYBLIO,

5 — RUMHUK,

g - Korga chHHKTEPH paccaabreHnl B

BBIJIE3ITH JIBI"!B) H OTKIAAALIBEET

(no Bpayry, ey 8 KOXY mpomexzoctH 10 — 15
u 11 TEICAY AHL,. II0a385 BOKPYT aHyCa,
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OCTPHIIA BBISHIBAET CHNBHEMA 3YH, U 3aPAXKEHHELA QeioBekK
(ocobeHHO pebGeHOK!), pacueckIBAA KOXKY, 3aTPASHAET PYKH
afinaMp (OHM NOMAZAIOT M HOA HOI'TU), KOTOPLIe HA BOSAY-
K¢ CTAHOBATCA MHBABHOHHBIMM YKe uepes 4 — T gacos,
Yepes sarpssHeHHbte PYKH diila nonajaioT B POTOBYIC HO-
AGCTL H IPOTAATHIBAIOTCA cEMUM OCJIBHALIM (AYTORHBASKHA)
EIH PAcIpPOCTPARATCH ZPYruM Jogdam. W3 mpormoueH-
HBIX AHML B TOHKOH KHMINKe BHEIXONAT JIMMHHKH, KOTOPHIE
6RICTPO PASBHEBAIOTCA BO B3POCAHIX YepBeH.

SuTepobKo3 IPHEROAUT K HapYIIeHHIO CHA, KPOMe TOTO,
CTOJIE MeJIKHE TeJIbMHHTHEL MOI'YT OPOEMKATD B IPOCBET Jep-
BeobpasEOro OTPOCTKA H BHI3RATH ero Bocnanenne. ilponon-
JUTEABHOCTS XU3HE OCTPHIB MPHMEPHO OAUH MECHII,

2 Bonpocsl qaa ¢aMOROHTPOAS H NOBTOPEHHS

1. Kakoiil TvN NoAOCTH Tesla KMeeTca ¥ KPYThiX yephei?
Kakne QyHKUNH BBINOAHSAET NOJOCTHAA KUAKOCTD?
2. Kakoso cTpoeHNe KOXIOG-MYCKYAbHOTO MeIIKa KpyT-
abix 4depBeii? Kakue ABMKeBMA OHM CTMOCOOHLI COBEPINATL?
3. Kak opraH#3oBaHa NMHUIEBAPHTEAbHAR CHCTEMA KDYT-
abix yeppeil? Kaxue pyHKUMN BBINOAHAIOT €€ OTASAbI?
"~ 4. Kakne 0coGeHHOCTH UMEIOTCS B CTPOEHHH ITHILEBOAA
H POTOBOJi MOJIOCTH Y PA3HBIX HEMATOA?
" 3. Kak oprannaopaHa HEpBHASI CUCTEMa KPYTJIbIX Yeppeit?
6. Kakne oprans! YYBCTB HMEIOTCA ¥ HeMaToa?
7. KakoBo cTpoeHu#€ MOJ0BOMH CHCTEMBI ACKAPHABI?
8. Kak npoxcxozut passutue ackapua ? HoyeMy onu 48-
JAAOTCA TeOTeTbMAHTAMM ?
9. ITouyeMy pasBuTHE acKap#Abl HAUHMHAETCA BO BHEIIHeN
Tpene?
- 10. Kak mpoHCXOAUT pa3BHTHE JHYHHKH acCKapMAbl 1OC-
Jie 33PAXKEHHUS Ye/I0BeKa?
i1. Kakasg HeMAT0a BBI3BIBAET BHTepOOGHO3?
12. Kaxue 5KQJOrH4ECKHE (POPMBI KPYT/ABIX 49epBeH Bhi
3Haere?
. 13. Kakoe 3HaveHHe B NpHPOJEe HMEIOT KPYIJble YepBu?
«; 14, UeM BH3BAHO PACHPOCTPAHEHAE NAPASHTHIECKHX He-
‘Marona?
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THII EOJIBHATBIE HEPBH (ANNELIDA)

Konryarhie uepBl ABRSWOTCA MHOTOKIETOUHBIMH, TPeX-
CTOWHEIMY HROTHREIMU ¢ GUIATEDANLHOH CHEMMeTpHReH Tena.
Opragusanua KONbYATHIX YepBeii CTOUT Ha 3HAYUTENLHO 5o-
Jiee BBICOXOM YPOBHE, HEAKeJIH BCe THILL, PACCMOTPEHHEIE Da-
see. TloaroMy, XapaxTepwsysl aTOT THIN, MBI MHOTOe OygeM
VIOMKHATS ¢ IPUCTaBKoii «BrIepnere» . IIpexae Becero aTo mep-
BEIE CETMEHTHPOBAHHKIG JKUBOTHEIE ~ AX TEHAO COCTOUT H3 Ie-
peAHero OTHeNa, KOTODHIA 1IDeNCTABNEH TOMOBHOI JIomae-
TBI0 — APOCMOMUYMOM; cDeAHel JacTh (KOTOpas SaHHMAaeT
OCHOBHYIO 4ACTb TENA), HPEACTARIEHHOH CerMeHTUPOBEHHEIM
myJaoeuieM, 1 3aaHek 4aCTH — nuzudus, WIH GHAALHOIL RO
nacmu. Chrenyer OTMeTHTBh, YTO CErMEHTAIRA TYJACBHINA ¥
KOJBUATHIX depBedl HOCHT ZOMOMOMMbIL XADAKTED, T.E. BCE
CePMeHTH OEMHAKOBB MK IOYTH OOWHAKOBEI, B OTJIHYHE OT
2eMepoHOMHOLL CETMEHTALEY Tea foiee BRHICOKCOPraHH30BaH-
HBIX JXHBOTHEIX, O KOTOPHIX pedhb NOHjeT HIME.

¥ KOALYATHIX uepBeil BRIpaXKeHA ye@arusayus, T.e.
obocobnenne B GOpMUEPOBaAHKHE NOJIOBHOTO OTAENA HA IEPe-
HeM KOHIE Tela OIYTeM CANAHMA OePeiSHX CerMeHTOB C
OAHOBPEMEHHKM YBEJHYeHHEM OTHOCHTEIbHOA MaCCHl MO3-
roBOT0 raHraKRd,

KoapuaTile YepsH ABIAIOTCA NEPBEIMH YKXHBOTHEIMH €O
BTOPMIHON WOAOCTLIO Tena (ueadmox). Hamomumaem, 4To
nepeusHas noAOCMy Teaa npexcrasider coboft ocrarox Gna-
CTOLERA, T.e. IPOCTPAHCTEA, KOTOPOe BOZHUKIO B Xoxe oME-
PHOHANBHOID PAZBUTHA MeXAY SKTOZEPMOl M 3HTOEEPMOH
KHIKH. B ornaame o1 Bee, 8MOPULHAL ROAOCMb HNOABIIAET-
CH HeNOCPEACTEREHHO B ME3CAEPME, H3 KOTODOI 1 oGpasyercs
SoNpMHECTBC THKaHel # OPraHOB, H BHICTJIAHA CHELHANLHBIM
ONHOCACHHEIM IIIOCKHM SIHTEIREM — MezomentieM., ¥ IIoc-
KHX deppefi MeaoAepMa HOOKDHEBAET M3HYTPH CTEHKY Tesa
(MBIIEYHAS YACTH KORHO-MYCKYALHOTO MEIMIKA) H CHADYXXHA
pacIoioMeHHbI¢ B HeJIOMe OPraHEl NHIMEBAPHTENLEOH cHe-
TeMul (Bee 000JIOYKH AX CTEHOK, KpoMe gmmTeamns). TakHM
08pasoM, MeNoM, B OTIHYHE OT NePBAYHON MOXOCTH Tela
(mceBzoLEensA), pasaendAeT He HAPYXKHHIU M BHyTpeHHmil
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3apOoAbIIIeBle JHCTKH — 3IKTOZEPMY H SHTOZEepMY, a pas-
AWTHLIE CTPYKTYPBI CDEAEEr0 3aPOALIINEBOIO JHCTKA — Me-
gogepmul. Crefyer OTMETUTH, YTO BTODHYHAA NOJOCTh V
KOJBLIATHIX 9epBeil He egHUHA, A PasieNeHd HA MHOMECTBO
TNAPHBIX UEIOMHEYECKHX MEIIKOR, KOMHISCTBO KOTOPHIX €CO-
OTRETCTBYET KOJIRYECTBY CEPMEHTOB TeMa — B KasK/OM cer-
MeHTe HMeeTCH Ceoil HenoMuvecKuit Memok. IIpy aToM me-
JOMHYIECKHE MeIIKH pa3HEIX CerMeHTOB OTAEeNeHH EPYT OT
ApYra TOHKHMU [IePErOPOAKAME — CeNTAMH, 4 O&pa Mell-
KOB B OJHOM CEIMeHTE COIPHMKACAIOTCE CBOHMH CTEHKAME
HAZA U O0H KHIODKOMH, o0paaysa B 9THX MeCTAX ABYXCIOMHYIO
1IePEeropoxKy. D74 MEeperopoiKa He TOALBKO pasienasaer me-
JAOMUYECKHE MEIDKH, HO M HOAESpPKHUEBAECT KHINKY, OX-
BATHIBAA €e CO BCeX CTOPOH, a TaK¥Ke TNOABeIIHBAET ee,
obpasyd BepXHION B HMNKHIOW Opuiaceilky (Mezenmepuu —
puc. 145). Mexpy aucrraMu 6pelKeeK K KHIIKe IMOAXO0-
AAT KPOBEHOCHBIE COCYALI M HePBbI.

LDenoM 38n0MHEH XHAKOCTLIO, NOITOMY OH CO3ZAET
ONOPY AJNA KOMHO-MYCKYIBHOT'O MeMIKA, BEHINOAHAR byH-
KIM0 rHApocKesiera. KpoMe Toro, LejioM OCYIHECTBIsET
BHIASNETEALEYO QYHKOHRIO, TaM ZHMQDY3HO TPAHCIOPTH-
PYIOTCS BEIeCTBA M CO3PEBAIOT I'AMETH.

ITuwjesapumenvhan cucmema COCTOHT U3 NepegHei,
cpeasel ¥ aagHell kUmMKK, Kar @ v KPyTisxX uepseif, muge-
BADHTEAbHEINR TPAKT KONBYENOB CKBOSHOM ~ OH HAYHMHAESTCH

Puc. 14 5. Paszstimue yenoma y konsyambix Jepaeil:
A ~ B - nonepsynie pazpaist mpex nocnedosamensisix cmadul paseumus
| COBMBHIMS; T — KUWIKG; 2 — MOPAUNKHER NOROCMb Mena; 3 — YeniM; 4 — HapyXHanR
CMEHKE UGTIOMUNEERO20 MOLUKE, 5 — CnunKoil MezeHmepul; 6 — eHympeHHAR
CIGHKS HENOMUYecKo20 MetuKa; 7 — Bpiownold mMesanmepull; & — Splowtse
HepEHbIe CMEoNnk (u2 b, C. Mamaeesa)

166



POTOBLIM OTBEPCTHEM M 3aKaHUMEBAeTCHA aHaAbdLIM, Kam-
JOMY OTHeNy TPAKTa csoicTBeHHEa QDYHEIHMOHANBHAS CIe-
uHaATH3aunsA. B oTaUYNe OT KPYTBLIX 9eDBeil, CTeHKa KHII-
K¥ ¥V KOJbLuenoB o0pa30BaHs& He ONHHEM CJA0EM KJIETOK, a
HeCKOJbKHAMH, NPHYEM BCe CJIOM (32 HCKIIYEHAEM CaMO-
ro BHYTPEeHHEero — anuTenud) ¢hopMAPOBAHEI M3 Me30Hep-
MANLHBIX 3aYATKOB.

Kak n y npeacraBuTesneil BhIII€ OITHCARHKEX THHOB, Y
KoALYAmMbLX Nepaell omeymemayem JoixamenbHas cucme-
MQ, TOBTOMY Ta3000MeH OCYIUISCTRIACTCA UeDes BCIO IO-
BepxHOCTh Tena. IpHyeM Yy HEKOTOPHX KOABMEHOB (MHO-
TOLTETHHKOBEIX) And Gonbmeil 3dubeRTUBHOCTH MPOIECCa
HMEIOTES BREIDOCTHI TEMA, KOTOPhIe MOKHO PACIIEHABATE KaK
2HANOTH NIPHMETHBHEIX Kabp. OABEaK0 TPAHCIIOPT BEIECTE
MEKAY TKAHAME H OPPAHAMH BHYTDH OPTAHM3MA YV KOJb-
YaTeX Yepreil ocymecTRAgeTcsa He myTeM ofnluHoR Zud-
dysuE uyepes THRAHEBYIO MKUAKOCTE (Kak OBLIIO paHBINe), &
€ HOMOIIBI0 MOCTORHHEO TRPRYAUDYIOUICH HUTKOCTH ~— KpPO-
su. MHEIMM cOBAMH, KONBIATSIC 9eppr ofjiananT Kpoge-
nocroll cucmenoli. OHA COCTOAT B3 ITONHIX TPpYOOK — cocy-
I0B, KOTOpLI€ NPOHHILIBAIOT BCE TEJNO XHUBOTHOTO H
oBpasyioT COoaeTeHUs BO BCeX ero TKAHAX. BosHUKHOBe-
HHUEe KPOBEHOCHHIX COCYAOB YUeHbIe CBAZKIEAIOT C TOABJE-
HHeM BTODHYHOH MOJOCTH Tena, APH YOM OCTATKH IEp-
BHYHOM MONOCTH TPaHCHOPMHDYIOTCA B COCYARL. ITOCKOIBKY
ofe OACCTH OTAENEEH APYT OT APYra, KPOBeHOCHAR Cuc-
mema y Koasuamotx vepaeil saMKHyman.

OBEIYEC KPOBEHOCHAA CHCTEMA COCTOUT K3 ABYX D0Jb-
IINX COCYNOB: OPIOIIEOTNO U COUHHOTO, KOTOPLIe MPOXOASIT
HoA U HAA KHAMKoI, cooTBercTBeHHO. 002 cocyna coofina-
oTca Mexay coboi, 'npem,ue BCEr'o IOCPEACTBOM KOJBILe-
BBLIX COCYHROB, KOTOpPHIE HMEIOTCH B KAMKIOM CerMeHTe TeAa
(mHOrAA WX TAM MOKeT ORITH IO HeCKONsKo). ¥ Konbda-
THIX UYEPBEH OTCYTCTBYET CEpiLE, NOSTOMY IepeMeleHEe
KPOBH TIO COCYAAM OCYOIECTBIRETCHA 3& CUeT NmepHoxmYec-
Kol HyIhCcAITME CTEHOK CTUHHOTO cocya. Iipu sToM Kpope
IO CHHHHOMY COCYAY ABHIKETCA N0 HANPABICHKWIO K mepes-
HEMY KOHIY Texia, B GDIOIIHOM COCYAe TOK KPOBH HMEET
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ERn R

[IpPOTHBONONOIKHOE HamnpaBjieHue. Y HEKOTOPHIX KOJIbYa-
THIX depeell (MAJOINeTHHROBEIX), KPOME CIIMHHOI) COCY-
Aa, TAKIKe MOTYT COKPAIATECA M HEKOTOPHle KOJbIeBhle
COCYAB!.

¥ KOJb4aTHIX YepBefl KpoBb MEPEHOCHT IO OPraHHAS-
My OHTaTe/NbHEIe BellleCTBR, KOTOPHIE TOCTYIAOT B Hee
OT OPraHOB IHINEeBapeHHA, M KHCJOPOX, NOCTYNHBHIHIN
uepes HOKpoBW Tena. [Ipm s70M caeayer HOMHRTHL, YTO
JAHXATeIbHLINH THrMeHT, 00paTUMO CBA3LIBRIOIIUN KHC-
Jopox, y HuX (BOpodeM, Kak A y BceX GeCIO3BOHOTHBIX)
COlEPHATCA He B 0COOBIX CIeNHAAHIUPOBAHELIX KISTKAX,
a HOOpPOCTY PACTEOPEH B IIA3Me KpoBH. 3aferas Bmepea,
yKayKeM, UTO ¥ NO3BOHOYHARIX JKHMBOTHLIX AHIXATeXbHBIA
gurMeHT (reMorjao0HH) HAXOZMTCA B 3PHTPONATAX KpO-
BH. ¥V P&3HHIX KOJAbYEIIOB KMCA0DO] CBA3ILIBAIT PAIAHY-
HElE THIIB NATMEHTOB (HEKOTOPEIE H3 HHX IO CTPOEHUIO
6AM3KH K reMOrJO0MHY M MMEIOT KPACHYIDO OKPacKy, ¥
OPYTHX KDPOBB CTRAHOBUTCA 3e/IHOBATON HM3-3a MHPMEHTa
XIOPOKPYAPHHA ¥ AD.).

¥ Hef0oABINOro KOXHYECTBA BUAOB KOJLUYELOB KPOBE-
HOCHAJ CHCTEMAa OTCYTCTBYET, ONHAKO ¥V HEKOTOPBIX U3 HUX
JABIXATENbHALIN NATMEHT BCE-TAKH OPH 5TOM MMEeTCd — OH
pacTBOpeH B TKaHERolf MHAKOCTHM, KOoTopad mpuobperaer
BeT 9TOr0 HUIMeHTa.

Buideaumenvnas cucmema NPeACTABIEHA MemaHed-
pudusmu, KOTOPEeE MODAPHO PACIOJIATAIOTCS B KAKAOM Cer-
MeHTe Texa. B ornmunue or nporonedpraHeB, KOTOPLIe 06-
PA3YIOT CeTh COeAMHEHHBIX Mexay coloii rpybozer, mpo-
HU3LIBAIOIIHX BCE TENO YKHBOTHOrO, MeTanebpHANH Nped-
craBagi0T cof0ii KOPOTKHE, He CBAIAHHBME MeXAY coboil
TpySouru. Kamaasn us Takux Tpybouex HAumHAETCHA BO BTO-
puuEOd moXoCTH OTBepcTHeM {4YacTO B BHAe BOPOHKH), A
$RKAHYHBACTCA OTBEPCTHEM HA INOBEPXHOCTHA Tena. MHE-
M¥ CJIOBAMH, MeTaHehpPUARA MOXKHO OXapaKTeDH30BATE KA
Kaga), cCoOeAHHEAIIMAE neaoM ¢ oKpyxaome cpegoit, no-
9TOMY erQ OTHOCAT K yenomodyrmax. IIpoAyKRTH pacnaga
HOCTYIAIOT B NEJOMHYECKYI0 JKHAKOCTD, 3AlOAHTIOMYIO
BTODHYHYIO IOJOCTH TeNA, ¥ NOCTEOeHHO B Hell HAKAILAN-
BatoTcs. Yepes MeTasedhpEIAN JKUAKHE IPOAYKTH obMena
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VAAAAIOTCA M3 TeNd YepPBA B OKPYHKAWINYIO cpeny. O6n1u-
HO B Ka’KAOM CEI'MEHTe DACIONAraloTc [io nape MeTaHed-
pHIHER.

Hepsnaa cucmema cocTouT M3 NAPEI CAMBITUXCH ¥3-
JIOB, OGPA3YIOIHX «TOJIOBHOI MO3T», IBYX HeDBHEIX CTBO-
0B, KOTOPHIE COSAHEAIOT «I'OJAOBHONU MOSTr» ¢ IepBoll ma-
poit yanos GpIOMIHON HepBHOH OEMOYKA, OTHOSA IPH 9TOM
¢ ZBYX CTOPOH MIOTKY. Bprounas HepBHAA Henmouka odpa-
30BaHa FAHININAMH, PACIOI0KECHHBIME HONAPDHO B KAaX(IOM
cerMenTe TYAOBRINA yepksa, 06a rasring cBAZaHBE MEHEIY
coB0H ® ¢ TAHMYAME COCENHAKX ceTMeHTOB. HepBHEIC BET-
BH, 00BeAUHAANNHEe OJHHAKOBHE TAHIVIHM, DACIOJIOMKEH-
HbIe B OAHOM CerMeHTe, HA3hIBAITCI KOMUCCYPAMU, 4 BET-
BH, COEIEHAKNINNE HEOZHHAKORHE PAHTIYY UAH TaHTIHA
COCeAHUX CEerMEHTOB, HASBIBAIOTCA KOHHEKMUBAMU.

Opzanst wyscms OPeACTABNEHE] OCASATENLHLIMH CTPYK-
TypaMy, riazaMu (He y Bcex) U oGOHATENbHBIMA AMKAMH.

Cpean KOJABUATHX YebBeli MMeTCA KK DA3neasHO-
moJbIe, TAK H repMadpogaTabie HOopMal, IPH 3TOM CIATA-
ercd, IT0 repMadpoARTHIM BOSHHAK BTOPHYHO OT Pa3feib-
HOIONEIX IIPeAKORB. ¥ PA3HEIX IpeACTABHTEMCH STOTO THIA
PassHETHE HAET OPAMO (T.¢. H3 ANIA BRIXOAUT BOOJHE 0opM-
JeHHHHA MEAMATIOPDHHH 4epsk) HAM ¢ MeTtamopdosom,
B ODOCJIeAHEM cJIydae ofpasyeTcd NIaBaloInafg JWYHHKE —
mpoxopopa, COBEPIIeHHC HENMOX0KAR HA B3POCHYIO 0CO0b.

B TuDe KOJBYATLIX UepBeil BHAENAIT ABA HOZTHIIAS
GecnodCKOBHEe H NOACKOBH e, KOTODhie HRCIATHI-
saloT B obuieli caoxnpoeTy okoso 10000 rugoE. JBoaonu-
OHUCTH CYHATAIT, UTO JHIOreHETAYECKK KONLUATHE Uep-
BH NPOMCXORAT OT HUIMHKX uepieil. Mexoprylo rpynmy
COCTABJAIT MHONOIIETHHKOBEIE, OT KOTOPHIX B IIpOHecce
Hepexoaa K IpecHOROAHOMY 00pasy KH3HH IPOU3OIIAN Ma-
JOIMETAHKOELE, & OT HAX, B CBOIO O¥epens, IPOUICHLIA
NHABKHK, BeAyIIe NapasuTHIecKHi obpas sxusan, buyro-
reHeTHYEeCKOE 3HAYeHME KONBUATHX uepBeil BeNMHKo, MO-
CKOJIBKY, IO MHEEHIO GOJIBIIHHCTBA CHCTEMATHKOB, OT HHX
NPOHIOININ ABA CAMBMX MHOMOUACHEHHBIX THIZ GeCIosBo-
HOYHKIX — MJIEHHCTOHOTHE H MOIAIOCKH.
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Hogran Becnoackosnre (Aclitellata)

¥ mpepgcraBuTeneil 3TOro NOATHIA XOPOILIO PASEHTH 00-
KOBLIE BEIPOCTHI ¢ MHOTOUHUCIEHHEIMY I@THHKAMY, BCe OHH
pasieJbHONIONbIE, IPUYEM IIOJNOBLIE OPraHE! PA3BRBAIOTCH
BO BCEX CErMEHTAX TYJACBHINA. Passurde MPOHCXOINT C Me-
ramMopdo3oM. B aTOT HOATHO BXORUT JAUIND OXMH KAACC —
MHOTFOIIeTHHKOBE €, coAepamuii npamMepuo 5300
BHAOB.

Kaace Muozowgemunxoénvie (Polychaeia)

BoXbIIKHCTEO MHOPOIIETHHKOBHIX OOGMTRIOT B MOpAX.
Cpeau HHX €cTh OOABHXKHBIC U CHAAYME (DPUKPEIICHHEIe K
norHOMY CcyOCcTpary) dopmul (puc. 146). Boawmuscrso ua
HHX 32CeJIAIT NPUOPeKHYIO 30HY, OXAHAKO NOJINXETEI BCTPE-
gares 1 Ha Goabinod rayGune (Gonee 1000 M, a oTnenbHbIE
cdopmnt — gaxce Ha raybrre 8000 u). Jounrie HopMul yame
BCETO POIOT B ODpHGDEXHOM IecKe JIHEBRIC HOPHI BN BOJ-
salor o AHY. HekoTophie cHAAYHE MHOTOINETHHKOBHIE CIIO-
CO0HEI JKATH BOAN3H AeHCTEYIOMHNX HOABOJHLIX BYJIKAHOB,
P 9TOM OHH BLIAEPKHBAIOT TEMIEpPATYPY CBEIme +80°C.
38 3Ty cocOoBHOCTh MX HASBHIBAIOT MOMIIGHCKHMM JepBAMH.
JIunie BeGOABIIcE KOMHYECTEO BHIOE ABNAIOTCA DADASHTAMM.
' Bremmee crpoense, MHOTOIETHHKOBRE KONEYLIH BEME-
10T BEITAHYTOE [IIAHIPAYECKOE (CIErKa CILIIODIEHHOE) Teo,
KOTOpPOe COCTOMT M3 IpefpPOTOROH uacTH — npocmomuyma,
CerMeHTHPOBAHHEOIO MYA08UWLQE N XBOCTOBOH JomacTH —
nuzudun, puyeM OpocTOMMYM M OIHTMAWN K cermMeHTaMm
He OTHOCATCH, MOCKOJABKY HMEIOT WHoe cTpoerme. Koau-
YeCTBO CErMEHTOR TYJIOBHINA ¥ DASHHIX NpeAcTapHTenel
HeOAHMHAKOBO H MHPOKO BAPLHPYET OT NATH (¥ ONHTOMep-
HHIX, T.e. MAJNOCEeIMEHTHHX, HepBHYHLIX KOJBLYEILIOB) KO
Goapmzero xommuecTea (qo 800) y Apyrax moamxer, CTpoe-
HHe TeJia YAoGHee BCero pACCMOTPETh Ha IIPHMEPe MOpPCKO-
r0 uepBa Hepeuca (cM. pace. 146-A). Ero roxosaoit otaen
o5pazoBaH cOGCTREHHO TOJIOBHOH JOTACTRIO (IPOCTOMEYMOM)
H DACHONOXKeHHEM c3aaH 5osiee KPYAHRIM REPUCTROMUYMON
(puc. 147). Tlocnepnrit GOPMEPYETCA B OHTOTEHEAE TYTEM
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Puc. 147, Hepeuc 1
{Nereis pelagica): :
fepednuil (A) u 3adnul ()
KOHUbI mena: 1 « anmexsa;
2 — nanen; 3 — anase; %
4 — napanoduy; 5 — cRuKHoT 3
yeuk; 8 « temunkLy
7 = nueuwdul; 8 — aHENLHBIS
ycuxu; 8 = npoceetusaotyul
cauHnoll cocyd; -
10 = nepucmomuym; 4 -
11 — pecxuunan P
0BOHAMENLHEA AMKE;
12 — npocmonuiyss;
13 = NEPUCMOMUGNEHLIE YOURY,
11— VI = ceamenmnl Mynoswia <
{no A. B. Ueaxoay) g

A A
cTMAHUA POTOBOT'O CeTMEHTA (MemacmoMuyma) ¢ AByMA
CHeAYIOMAMHE 38 HEM cerMeHTaMH. HanoMHEUM, uTO Taroft
mpollecc CAHAHEA CerMeHTOR, NPH Koropom obocobnaerca
ronoBHOI OTHeN, HASHEBaeTCH ueharnsamnei,

Ha npocroMAYMe PACIIONATAIOTCHA NPUAATKH ~ GHINeH-
#ot (zam. antenna — pea), aaE wynaablya (OHU BRINONHSI-
10T QYHKOHIO ocABAHNA), U DoJlee KPYIIHEE MIYIHKY — RAAb-
not {OHH Tax:e o0ECHEUKBANOT OCS3AHHE M, KPOMe TOTO,
YYacTBYKOT B BAGDABICHHH NHIIY B POTOEQE OTBEPCTHE).

IleprcTOMEYM NOX0MXK HA CETMEHTEH TYJIOBHINAG, OXHA-
Ko oH Oojnee KpynHHi H Fumen napanoauii. Kpome Toro,
Ha HeM HMeQOTCHA YCHKH,

Ha cerMeHTax TYJXOBAIIA IO GOKAM IIPUCYTETBYIOT KOM-
HO-MYCKYJIbHEIC BERIDOCTHI — napanoduu {zpey. para — BO3-
ne, oKoJ0, podos — KOHeYHOCTS), Kamaas U3 HUX HagSHHA-
eTca ¢ HeAkHOl GasansHol yacTH, OT KOTOpOH OTXONAT JBE

Puc. 146. PaanudHsie MHO20WEMUHKOSBIE Y8psU:
A — Nereis {nonsarowan hopma); & — Lepidonotus (nonzawiyan chopma), sudni
SOWYyesudHLIe ANUMPH — BUODUIMEMEHHIE CRUHHEIG YCUKY napanodull u anomia,
" ewdeunyman u3 pomoeo20 omeepcmusn; B — neckoxun Arenicola {poiowas
Gopua), 8 cpednel vacmit Mena SudHL KYCMUCMEIe Xalpe, Ha RepedHeM KoHUe
., enthAaveHHas anomxa; I — PhyPodoce (nonsanuas ¢opma); [ — Spirorbis (menxkas
cudavan hopma, obumantian o ussecmuoscd criupansroil mpybouxe);

MOITKUMU KaMOWRaML), U3 MpYGKU 8LICYHYM Nepednull KONGY MUGOMHOZO,
cHalweHsbIl drurHBIMU wynanbuawy; X — Serpula (cudaqan dhopams, xueywis:
& usescmroeod mpydxe), Ha NEPEOHEM KOHUE NEpLCTIbie kXalpais —
SUCOUIMEHEHHLIE RANLITL U KPLRUGHKS, JaMbikaowan exod 8 mpybxy, xozda
NUeOMHoe 8 Hoe npavemcR (A ~ us flueanoea, & u E — us Maeackod,
I"— ua Mameeesa, B, [T u ¥ — no 3axcy)

i STy
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Puc. 148, Hepeuc
(Nereis pelaglica). Mapanodus
amokHoi thopmsi:

T — caunnol yeux; 2 — nonacmu
HOMONEAUY; 3 — moncmsie
BOMOSOMPDHBIS WOMUHKRY,

4 — MOHKUS 20M020MPHLIG
wemusKu; 5 — moHKue
26MBPOOMDHLIG LUGIMUMIGL,

5 — moncmsie 2emeposomprisie

wWernuHKkw, 7 = nonacme
Hesponodut; 8 — Sprotwkotl youk;
9 — Heaponodun; 10 — onopHbie
wemupnxy; 11 — nomonodua
{no A.B. Ysarnoey)

BeTBH — CMHHAA (Homonodus) u Gpiomaan (Hesponodus) (puc.
148). Or kampoil B3 BeTBeil OTXORHUT IO TOHKOMY OpPUAAT-
KY — YCHKY, KOTOPH BEIOONHAET OCA3ATEABHYIO A 000OH-
TeabHVIO PYHRIHYU. ¥ MHOTHX HONMYXeT CONHHONR YCHK pas-
pacTAeTCA H BRNONHAeT QyHKONIO Ha0pEL, T.e. obecneun-
BaeT rasoobmern. Kpome 1010, 062 BEeTBH cofjepiaT MYyIKH
IDeTHHOK, CPeAN KOTODHIX OZHA — ONOPHAas meTHHKA —
MOXeT BBIJEXATLCHE pasMepamu, Ilapamoguyu ABNAIOTCH
OpraHaMy YYBCTB H obecleuMBaloT ABH:KeHde YepEd, IO-
3TOMY OHH JYUMIe BCEro pasemaTH y Gpogsumx dbopM, IpH
TOM ¥ DAjHBIX BHAOB HX CTPOCHHe HMeeT O0COo0eHHOCTH.

¥ MHOrZX ROJMXeT BCTPEHAIOTCA PA3NMYHEIE OTKJIO-
HeHHMA OT ONHCAHHOH CXeMH CTpoeHH# mapamoxnumii. Kan
MBl Y€ MOBOPHMIM BHINE, CHAHRHEON YCHK MOKer paspac-
TATHCA N QPYHKIHOHHPOBATE B KAYeCcTBe XaGpel. ¥ cHAA-
qHX HOJHXeT NAPANIOAHE PASHEIX CerMeHTOB PA3BHUTHEL He-
OJKEAKOBO — B 3aqHelf uacTH Tesa OHA PeRyIHPYIOTCA (IpH
ITOM INETHHKN TOPYAT OPpAMO M3 Tela), a B nepeiHeil, Ha-
OpOTHB, CHIBHO PA3PACTAIOTCA M, BHICOBHIERSACH H3 TPYO-
KW, S9HeDPTHUHO ZBUT2I0TCA (M. prc. 146-]11, 146-E, 146-3K).
Haxonen, y NpUMATHBEHX GopM (HanpuMmed, DepBUYHEIX
KOJBYENOR) MapanogHH, A4 TAKMKe WIeTHHKH (He OyTaTh
IMEeTHHKH ¢ KMEKIUMHCS ¥ BHX PecHHMIKAMM anuTexusal)
MOT'YT BOBCE OTCYTCTBOBATS.

ABasbHAA NOMACTL — OMTHARH — TAK e (KaK H roJIoB-
no#l 0OTZeN) OTAHYAETCHA OT CerMEeBTOR TYJIOBMINA (CM. pHC.
147-B). Iurnauit uMeeT KOEYCOBAIHYIO (hOpMY, cyKAIONTY-
j0cA K3aAd, HA HeM HAXOOHTCH AHAJBHOe OTBEpPCTHE M ABA
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aHANBHRIX yeuxa. Ilepex murugmem Haxoaurces npoaude-
paTHBHasS 30HA — 00nacTh, r'le 1O Mepe pocTa Yepssa obpa-
3yKTCA HOBHE CEI'MEHTHI TYJIOBHIIA.

Anaromun. KoxHo-MyCKYAbHBL MEUWOK COCTOHT K3
O HOCHKOMHOIO SMATENHA M PACTIONOMKEHHEIX IIOL HHM ABYX
CcN0€B MEIIISYHLEIX BOJIOKOH. ¥ HEKOTODHIX DOJHMXET (Ha-
mpuMep, ¥ MePBHUYHLIX KOJLUYEINOB) YacThk NOKPOBOB 00-
pa30BaHA DeCHHYHBIM SIMHTeJINeM, KOTOophii dopMupyer
pecHHYHEIE MOACKH BOKPYT Tesda. CHApY:KH SMHTENHHA BRI
JenseT TCHKUHE ciofl KyTRRyXAEl. B annrennu mMoryTr Ba-
XOAUTHCA eJesHcTHe KieTKH. OcofeHHO MHOIO HX B IIO-
KPOB&X CHEAUHX dopM, NpHYEeM BhILCACeMBIl dTUMMY Ke-
Jle3aMH CeKpeT 3aTBepaeBaeT M obpasyer TpylGouKy Bo-
KpYr TeJa, B KOTOpoil mpauercs Tejso uepeEA (CM. pHC,
146-10, 146-E, 146-3K).

B ROKEO-MYCKYJIBHOM MEOIKE HAMEETCH ABA CJAOA
MEIIE: HADYKHbIH KOXBleBoH H BHYTPEeEBAi OpOXOALHBL.
HzryTpH DpogoABHNH CJI0H BRICTIAAH Me30TefHeM (HADG-
MHHAEM, UTO 3TOT AOCKHH snuTenil BEICTRAZET BTOPHY-
HYI0 IOEOCTE Teaa). llenoMuueckie MeKH PacoJOMeHE
HOIRPHO B KAJKJIOM CETMEHTE TYJOBHIIA, HO OTCYTCTBYIOT
B IPOCTOMHMYME H ITHFHAHE.

Huwesapumeabnaa cucmema COCTONT M3 IepefHeid,
cpeAHel 1 sagHell KMIUKY, UPA 5TOM TOALKO CPEAHIA KAI-
K8 MMeeT SHTONePMANBHOS IPOACXOIKJedAe, TOTMA KAK BCe
OCTAJNIBHBIE OTHENBLl NMHNIEBADHTENLHOHA cHCTeMBl IpPOHCXO-
AT 3 3KToAepMEL. IlepefHan KMIIKA Heperca BKAITUACT B
ceGa OYRKAABHEIE oTHeN, raoTKY H nuuieBon. Haunaaercs
'0HA POTOBHIM OTEEPCTHEM H2 HepHCTOMHYMe, KOTOPOE Be-
AeT B OyRranbHEY oTHeN, MYCKYIHCTHE CTEHKR KOTOPOTO
aMeroT ckaagka. Craagra CYKKAIBHOTO OTAea HOSBOJA-
JOT B CIIOKOMHOM COCTOAHUY YMeHLINATH ZNHHY OpraHa, Ho
TIPYM NOTJOLICHKY NUIHE STOT OTHEH BMECTe ¢ TVIOTKOH Bhi-
AaeTcd AaJIeKO BIIepeN, BEIABHATAA HADYIKY YeIIOCTH.

IIpopomrenneM OYKKANBHEOIC OTEeNS ABJIAECTCH IVIOTKA
€ MOIHHOH MYCKYIaTYpoil B y3xHM npocperoM. Ha rpanune
MEXAY 9THMH OPTaHaMH ¥ HOKOTOPEIX BAAOB PACITONAraloT-

|8 YeJIIOCTH (puc. 149). Hanugne B roTKe XHTHHOHIHLIX
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Puc. 149, Hepeuc (Nereis
pelagica). flepedhsis yacme mena,
CKPBIMan €O CRUHHOU CMOPOHL:
1 — KoHUEEAA €8MEb CIIUNHOEC cocyda,
© npoxodauias No nogepXHocmU
BykxansHo2o omdena; 2 - SykxaneHeid
omden; 3 — apompaxkmop SyxkxanaHozo
omdena; 4 — cnunHoll cocyd;
5 — NpoCsaYLERIOLLUE YEIMOCMIL;
&=znomka; T - PempPaKmopbi
2M0MKL, 8 — CIIOHHAR Meesa (HacmuaHo
yoanera); 9 — 3adHue pempaxmopst
a2nomry; 10 — nuwiesod;
11 = OOp3OUHMECIIHANBHBIE COCYObY;
12 — napanoduodopsanshisie cocydsi;

; 20 ~ criuwHoe

MoOMPaKMops
uwmuno«, 27, 28— ueu&panu ¢ Ccemsio

14 15 1630 47

KpOSeHOCHbIX coCYdoe; 29 — RUHLL, 10 KOMOPLIM Npoucxedum cknadkeanue
cmeanok ByxkanbHoeo omdena; 30 — duccenumenm (no A. B. Maanoay)

qeJocTelf CEOHCTBEHHO XANIHBIM NTOANXeTaM, KOTOPLIe BefyT
Opomaunii o6pas KHZHH ¥ IHTAKTCA METKHME 0eCIIO3BOHOY-
HEIMH, Y CHAAYEX opM riaorxa ofBMHEC pageuTa cnabo.

ITocsie TNOTKA creAyeT y3xkmi TpyQuaTHIR NHIMEBOX,
KOTODHE Iepex0ZUT B CPeAHIOK KHIIKY. B nepegneif uac-
TH NAINEEOAA HAXOAATCH CIIOHHEBIC JKEJeasl,

CpeiiAsa KAITKA MMeeT OTHOCHTEALHO MXPOKHIS TpocEe?
u Gonee ToHKHEe crenKn., UMeHHO B Helf MPONCXOAUT IepeBa-
pUBaHENe IMITA W BCACKBAHNE IIPOAYKTOB BepepaboTky B KPOBh
H TKAHEBYO JKHAKOCTH, JTOMY CHOCOGCTBYET MOOIHOE COCY-
HHUCTOE CILNETeHHE, PACIIOZOMEHHOS BOKPYF CTeHKH KHMILKH.
B xakaoM cerMeHTe KHIMIKA 0bpasyer pacmmpesne (cM. pHe.
149), a c3aan NepexoMMT B KOPOTKYIO BAHION KAIMKY, KOTO-
pad CKAHYHBACTCA aHANLHLIM OTBEDPCTHEM HA INTHAME.

Hotxamenenas cucmema v PasHHX NONHXET ODPraHU-
30BAHA HEOAMHAKOBO., ¥ Hepeuce CNeNUANHINPOBZHHEIX
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Puc. 150, Cxema ronepevnozo
pa3pe3a HepeuC Yepe3s cozmMenm
mynosuLya:

1 = cnunnoid cocyd;

2 — JOP3oUHMEBCTIUHaNEHEI Cocyd;
3 — napancduodopaanbHbill cocyd;

4 — nonpcme mena; 5 — nonacmu
paapanoduy; 6 - pecrupamopHan ceme
KDOBSHOGHBIX CoCydoa;

7 — UHMECMURBALHOBBHMPANLHEIG -
cocyd; 8 — senmponapanouanensie cocydss; 9 — GpoHoenmenpodonauoﬁ
smyckynamype; 10 — Spiotsian Hepenas yenoyxa; 11 — Gpownol cocyd;
12 — duaconanphan mbituys; 13 ~ nepancduansHbii nepe; 14 — negponop;

15 — Bpiotroll yeuk; 16 — semanedppuduil; 17 — neaporiodun; 18 - onophan
wermnurke; 19 — nomonoduss; 20 ~ NROMPEKMOP wemurok; 21 — crunkod youK;
22 ~ HOPE CIURHORO YOUKE, 23 — YUNUapHuii 0pear; 24 — KONbUSeaR MyCKYNamyps;
25 - citunroe none NPO3ONLHOG MycxyRamypsi; 26 — Tonocms Kutuky, Cneas
38YEPHEHA KPOOOHOCHAR cucmeMa, Cnpaaa usolpaxeHa MyCcKynamyps
napanodult u napanoduansHeil vepe (no Berxamy)

OPraHOB JHIXAHHA HET M rasoofMeH oCcyRIeCTRISLTCH uepes
BCIO HOBePXRoCTE Tena. HanGosninee KOJHYECTBO KHCAODO-
Aa TIOTJOIIAETCR 9Y€pes MApPALIOAWM, KOTOphle CEalMeHLl
0cOUEHHO TYCTRIMY COCYAUCTHIME cltereHHaMH (puc. 150).
¥V npyrux yeprell H3 PA3POCIIErocs CIKHHOTO YCHKA napa-
noguk ofpasyiores xabpsr pasawaH0it HopMEL
Kpoeenocrnaa cucmema 3aMKEYTOTO THNA, T.6. KPOBb
BCe BpeMs TEYeT 10 COCYAAM H He HEZINMBAeTCS B IOJIOCTH
Tesa. HMeloTca nBa IVIABHEIX COCYAA: CHHMHHON, CTEHKH
KOTOPOro COKpamaioTcs, H3-3a Yer0 KPOBh MOHHTCA B IIe-
penneM HanpapBfleHHH, W GpIOMHON, KOTOPHIN He cOKpa-
maercd, HO HeMy KDPOBER TeUEeT B 3aJHeM HAUPABICHHH.
Q6a cocyaa sameramT MeXAy CI0AMH BePRHEro B HHIKHe-
TQ Me3eHTepHER COOTBETCTBERHO. KDOBeHOCHEIE COCYALI
00pazyioT HEeCKONLKO BHpPakeHHEX ciaeTeHr#, HanGosee
KPYIHEIE #3 HAX KOXKEOE (0COGLHHEO B MAPANOANIX) A BOK-
Py NumenapETeabHON TPYOKN. B KAk oM cermenTe cCIHH-

- Holt m OpiomiHoif COCYABI COEAMHAIOTCA MEKAY COGOH KOab-

HeBHIMH cocyZaMmn HeGoawuroro guamerpa. Kpome roro, v
HepeHca B KaXKAOM CerMEHTE OT CHHHHOIQ COCYAA OTXOLAT
DapHbie COCYObI K KHHIKe — Jop3ouRmMEecCMURaAbNYE COCY-
Ost, obpasyomme B ee CTEHKe CILIeTeHHe, 0 KOTOPOM MBI
TOBOPHJIHA BRIINE, H IORXOAAT OT KOXKH — napanoduodop-

" 3anvubie cocydui (cM. puc. 150), Hecymme KpoBb C BEICO-

;‘L‘

KHM cofiep:kaHHeM KHcaopoaa. Bpronraoit cocyn, BATIPOTHE,
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Puec. 151. Cxema
fonepayHozo pa3pe3a
MHOZOLBTMUHKOG0Z0 YEPER;
T — KOXHBIT 3numenul;

2 — KONBLLGBLIS MBNULES;

3 = MPoBoNEHLIG MBILULLL
4 —~ CNURHOG YoUuK,
npespamusiuuics a xabpy;

5 — OnOpHas WemuHKa,

5 — sopoHKa HepudUR,

7 = MBIt Napanoduy;

8 — xanan neppudus; 9 - xkocan
Muittiya; 10 — 6pioiusod cocyd;
' 11 — Auunux; 12 = GpiowHoii
8 9 10 11 42 yeuw napanoduu; 13 — Bprouidan

oeemas napanoduts; 14 — crmman
gemen napanodu; 15 — xuwenHux; 16 — yenos; 17 — cauxvoti cocyd (u3 Hamanu)
OpHAUMAET COCYARI OT KHIIEYHOI'O CIJIETeHHSA — LHmMec-
MUHOBEHMPARbHBIE COCYTbi, B KOTOPBIX KPOoBbL GoraTa mu-
TAaTeNLHEIMH BEIECTBAMHE, ¥ OTHACT 8eHMPO-RAPAROUAAL-
Hbte cocyObt K napanoguaM ¥ 6ponmnaoii DoBepXHOCTH KOXKH,
riie XpoBhk HacHIIaeTcA KiucaopoaoM. Eme pas EanoMuHA-
€M, 9T0 ¥ MHOTCIOETMHKOBLIX KOJBYATHIX YepPBeH KpoBe-
HBOCHAaA CHCTEMA 3AMKHYTOINO THHA.

Buideaumenvuan cucmena o6pasopara Hedpuduamiu.
HockoibKY oTH CTPYRTYPHl METAMEDHO DACHONATATCA B
KAMAOM CerMeHTE TYJAOBHINA (IpHueM MOMAPHO), HX HAa-
aeIRaT Memaredpuduamy (pue. 151). Kaxasiii ua Hux
HauKHAEeTCA BOPOHKOH — Hegpocmomom (2pex. nephros —
noura, stoma — por), cipameRAoH B HEJOMAYECKYIO IO-
JOCTE:, BOPOHKA IPOROMKaAeTCH B HABUTYIO TPYOOURY, KO-
TOp&Sl OTKPLIBRETCH HA DOKOBCH NMOBEPXHOCTH COCEAHErC
CETMEHTa HAPYIKHEIM OTBEPCTHEM — He@puduarshoii no-
poii. ¥ npocTo OPpraHA3OBAHHLIX IIOJAAXET COXPAHAIOTCH B
GYHEKIMOHUPYIOT OPUMHUTHEHEIe OPTaHE BRIAeNeHUSA — IPO-
ToHedPHANHE, cogeprKalOe HAa BHYTPeHHAHX KOHIIAX KJIeT-
KE CO MIYTRKAMH — coxexoyumbi. He y BCeX MHOrOImE-
THRHKOBRIX He(pPHANA HMRIOTCA B KAMAOM CeI'MEHTE, TACTO
HX KOJHYECTBC YMEHBIIAETCH W OHH PACNIONATAIOTCH ARIIE
B OTAeJBLHEIX CeTPMeHTAX.

Hedpuaum BRIBOAAT K3 OPraHNSMA KHAKHE NPOIVK-
TH JKHASHSAEATENLHOCTH YepBdA, TBEPALIe BeuecTBa obnlu-
HO He BBRIBOHATCA, & GaromHTHDYIOTCA RJISTKAMH Me3oTe-
NS H HEKOTOPHIX OPIaHoB (CTEHOK COCYAOB A AD.).
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Puc. 152 Hedpomuxcuu noauxem:

A — sanaduc (Vanadis formosa), npomoredpuduil
U AEXEWER PROOM HE3BBUCUMAER GIM HE20 NONOGan
80posika — uenomodykm; b — nodapx (Podarke
latifrons) — nonoean 8OpPOHKRS, CPOCLUARCH
¢ KasanoM memanedpudus; B — ansxuon
{Alciope contrainiy) — npomoredpuoL
G npupoctiield K HOMY NoONoBod SOPOHKOU;

1 — ronosan eopomka; 2 — HegpuduansHut
ranain, 3 — Hapyxuoe omeepemue (no MNydpudy}

Y HeKOTODLIX NMOMAXET KA-
HAJBOLI HeDHAHA CHHUBAIOTCA C
DOAOBEIMH ODPOTOKaMHM, ofpaaya
negppomurcuu. Ilpu aToM Donossie
APOTOKH MOTYT O0ReAUHATECA KAk
¢ MeTAHepPHAUAMA, TAK H ¢ NIpo-
poHedpranamME (puc. 152, 153).

Hepenas cucmema cocTouT U3
ABYX CHBUIHXCSA MO3TORLIX (HX eme
HASKIEAIOT NepefpanpHBIMY, HIA
HARIJIOTOTHEIME) MAHT/IAES, OXBATEHE-
BAIOIIMX THOTKY, OKOJOIJIOTOYHRIX KOHHEKTHBOR M HADHOMN
6plomnoﬁ IEIOYKH, KOTOPas COCTOMT H3 DACTHOROMEHHLIX B
Gpromnuoi o0JacTH KAXKIOrO CerMeHTA NAD FAHTIHNeB, CORMH-
HEHARX MeELY c000il KoMUcCypaMu. ¥ TPAMHTHUBHBIX ITOJIU-
XeT COCeHME V3Bl B OJHOM Cel'MeHTe DACIIOJIOMEHRE OTHOCH-
TEJHHO AajleKo IpYT OT ApyTa, A ¥ 60Jiee BRICOKOOPTaHHA0BAH-
HEIX GOPM OHH COMIKAIOTCA WK jJaxe ciHBajored. Ot Heps-
HBIX TAHFINEE M CTBOAOB OTXOZAT
MHOIOMHCJICHHBIC BETOUKH, KOTOpEIe 1
00pasyloT TYCTYIO CeTh B CTEHKAX 2
Teja 1 BHYTPCHHMYX ODraEOB. iy

2—}

A

-Puc. 153. Cxema 83auMoomHowenui

Moy Hehpudusimu
U UenoModyKmamit y nonixem:

o
3
1T A
A — 2UNOMBMU4eCKan CMyneNs
c CAMOCMOAMBNBHOI FONOBOH BOPOHKOD 2
o npomonetpudves; B — nedpomuncud o°
Phyfiodocidae; 8 -~ Capﬂemdae nonosas 0
80poHKa U Memanethpuduil; I” — nethpomuncuy ; %o
3

BoasttiuHcmes nonuxern; 1 — yenos;
2 — nonoaasn eoponka; 3 - npornanedhpudud;
4 — memanetbpuduii (no Spuaxy)




Opzanvi wyscms nyvile PASEUTH ¥ GPOSAYHX MOJH-
XeT, 8 ¥ CHAAYHX GOpM OHH RO MHOI'OM HOZBEPTaIOTCA pe-
Aykuan, OcAsaHEe OCYMECTBAAIT AHTEHHH M HMAJIBIE,
PACIIOJIONEHERE HA OPOCTOMEYMe, & TAKKe YCHKM Hapa-
popui#i. XuMMYecKHe pasiparkeHHs BOCHPHAHAMAIT CIe-
LEAJbHBIE AMKH, TAKJKEe PACIOOJIOKEHHEEe Ha OPOCTOMEY-
Me, KpoMe TOTO, II0 Bcell KoXe PACCeARBI MHOIOUNCEHERE
YYBCTBUTEABHBIC KJICTKH. ¥ HEKOTODHIX CHAAYHX LIOJIH-
XeT UMelOTCA OPraHbl PABHOBECHA — CTATOLHUCTH, ¥ Gpoas-
yux GopM OHM BCTPEUAIOTCH PEXKO.

IIouTn y Beex MOMHXET HMEIOTCA TIasa. Boaee Ca0XK-
FO YCTPOEHHEIe IJIa3a PACHONATRI0TCA HA COHHHOE cTopo-
He NPOCTOMHYMA — Radmosz208bie 2aasa (puc. 154). Taknx
rnas ofbr9H0 OKBAST ABA HJIH YeThIpe, HO, KPOMe BHX (HIx
BMECTO HUX), PA3NMYHO YCTPOeHHEIe OPraHEl SPpeHH#A MO-
TYT PASBHBATHCA B JDYIHMX MeCTaX — HA HAALIAX, BO3Je
ABAMHLHOTO OTBEPCTHA M T.4.

IToaosas cucmema IPeNCTABNICHA NOXOBLIMH JKeJIe3a-
MH, KoTophie ¥ GomporrHcTBA OPM DASBUEAIOTCA B KAXKAOM
CErMEHTE, KpoMe KpafiHux mepefHiAx | sagaux. Baagane nog
MesoTeneM (HATOMERM, YTO TAK HASKIBAETCA ISMATENHIH,
BBHICTIUTAIOOTHI BTODUYHYK OOJIOCTE) TRYNINUPYIOTC epBay-
HEIe D0JI0BHe KaeTEn, Hx Macca u ofpasyer OONOBYIO JKexe-
3y. Bee MEHOMOIIETHHROBEIE ARNIAIOTCT PASACHLROTIONBIMYE HCH-
BOTHEIMH, TpAYEM HOOIOBOH
aumopdusM (pasanuue BO
BHeIIHeH MOPHOMOrHH MEIK-
Ay CAOMUOAMHA M CAMKAMH) OT-
cyTcTBYeT, B ganbHeHmrem
ANNUTEIHH FOHAKLI IOTIAETCH B
pasBHEAIROECS MOJOBHe

Puc. 154. Mas
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= SR

U 6 — npedpomoacd eewLK DECHIMEX (i

KJIeTKH MONMAAAKT B eJOM, TJe H 3aKaHUYUBAIOT CBOE CO-
speBaHue. BLIXOX raMeT U3 TeJia 4ePBR ¥ PA3HBIX OJAHXET
OCYLIECTRAACTCE Io-pasHOMYy. B mambosee mpocToM cay-
yae 3TO IPOHCXOAHUT Yepes DASPHE B CTEHKe Teja. ¥ He-
MHOrHX GOPM ANA STOre AMEIOTCA CleNuaRbHbIe TOJOBRIE
nyTH, OTEPHIBaOIACCA HAPYXY. Ho v GonnmaECTEa MHO-
TOLETHHKOBRIX MOJOBEIE IYTH CAHRAIOTCA C BEIASIUTEb-
HEIMH TpyGouraMu Hedpriuep, o6pasya HedpPOMHEKCHH,
© KOTOPBIX MH TOBOPHAHM Bhimie (cM. puc. 152, 153), Cxu-
AHWE FaMeT NPOMCXOAHT BHe OPraHU3Ma B OXKpy:xRamomeil
BOAE, T.&. OILNOAOTBOPEHYUE ¥ HAX Hapy:KHoe,

Hapazgy ¢ NOROBEIM, V TONHXET TAKMKEe HMeeT MecTo
Gecrionoe pasMBoxeHue, OHO BRHIpamaeTcd B OTHAeNIeHHH
OT 4ePBH €TI0 YaCTH, IOCJe Yero HeJOCTAIONINEG CTPYKTYDH
AocrpauBawTcea, UHorga or mexonaon ocobn menoukoit or-
MIBYPOBBIBAIOTCA CPA3Y HECKOJMBKO NOYEeDHUX.

Passumue nonuxer Henpamoe, ¢ ofpazosaHEEM IJa-
BAOmEdl MUYUHKE — mpoxodopsi, HMeOMeH NHINEBADH-
TeILHYI) CHCTEMY, OPTaH BHIAENERHAA — MporoHehpnaui
H NepBHYHYIC noyocTs tena (puc. 155). Hexoropoe BpeMa

1
Pwuc. 155, Passumue nonuzopduyca
{Polygordius):
A - mpoxohopa, sud cboxy; b — memamoppos
mpoxogopes; 1 — anye; 2~ 380HaR KuLxE;
3 — cpodnsn Kutiika; 4 — Amwuu,s NOCASPOMOEOLT

npomompox);
7 — MeMeHNas NRaciuke; 8 — meMenHo ﬂmaus — por; 10 = nepednas
— ApomoHeghpudu;

Kuwxa; 11 - HUXHEE TONywapuye mpoxocpqnu
13 = mezcdepMancHan nonocka; 14 — ueso&nam 15 — Quecenusenm;

16 — uendas (A — no Famyexy, & — no BypmGaxy)
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JHYMHKA BefleT MIAHKTOHHRIN 06pas JKH3HA M [JaesaeT ¢ Io-
MOIBIO PECHHYEK, NICCHe Yero nperepneeaeT MeTamopdos.
B xope ero 3agHAA 4acTh JHIMBKY YAJAHAECTCA H CETMEHTHA-
pverca, GOpMHPYIOTCA Oapanofuu. B peayabTaTe DOABAAET-
CA M3MEHeHHad JUUREKE — Memampoxodopa. Ilocne aexoro-
POro TMOKOA OHA Hayunaer GmICTPo pacTé M (POPMHPYET Ccer-
MeHTHl TYJACBHIIA, OT0 OPOMCXOANT B BaJHEH 9aACTH JIMYUH-
K§, THe crepead OT aHANbHOH JomacTH AMeeTes nponndepa-
THBHAA 30HA. PACNONOKeHHBIE TAM KJETKH IOCTOAHHO Je-
JIATCH, 8 peayabTaTe GopMUDYIOTCA TKAHH HOBBIX CEIMEHTOB,
KOTOpBIe TOCHeZOBATENLHO OTASNAIOTCA KIEpemH BIUIOTh KO
(HOpMUPOEABEA MePBA OORMHOTO NI JAHHOIO BUAA pasMepa.

3HaueHHe MHOMOMIETHHKOBRIX B BORHWX OHONeRO3ax
AOCTATOMHO BeXuKo. Muaorme M3 HUX ARIAIOTCA M0buMoi
nuigeil gna peid. Hanpumep, HepeHc COCTABAAST OCHOBY
MATAHHA AAH CAMOTO MHOTOUHCIEHHOTO B MHpPE CTAKA OCeT-
poerx puib — Kacoaiicxoro. Ilpu aTon Hepenc He Apaaercs
aopHIreHEOM BTOTO SAMKHYTOTO BOZOEMA M A0 COPOKOBRIX
rogos XX B. Tam He BcTpeuanca. Ilo HabriogennamM Oniio
A3BECTHO, UTO OceTpoBnie Kacnua MeHee JKHpHLIE, YeM HX
cofpaThi, KUBYIIHe B ASCBCKOM MOpe, Aa H DacTyT MeA-
seHree. Uayuapmmil 210T BONPOC BEAAIIEAINCA OTeeCcTBeH-
"z ragpobucnor Ji. A. 3eHKeBAM TpeANIOAHA AT YAYI-
meHHA KopMmoBoll Gasm mepecesnTtk B Kacimifckoe mope
KDYIHOTO MHOTOIETRAKOBOI'C UepPBs HepeHca, uTo 1 Om1A0
caenano B 1939 — 1940 rr. Unucroe gHo Menxopoguid Kac-
NUs IPEKPacHC DOAONLIO HepencaM, B ORY TaM BricTpo pas-
MHO;EUIHCh. B HacTofANee BpEMA STH YEpPBEM COCTARJIAIOT
SHAYHTENBHYIO 4acTh pannona KacnuiticKuX oceTpoBrIx, 310
OXHH H3 HeMHOTHX HPHMEPOB, KOTAA Nepece/ieHHEIN a0~
BEKOM BHJ HE TOJLKO He YXYAIINJ 5KONOTHHYeCKYo oGCeTa-
HOBKY, HO ¥ OKA3ajcd BechMa IIOJe3HbIM.

Hoamun Iloncxkosrie (Clitellata)

DTOT NOATHO OheANHAECT ABA KAACCH: MAJOINETHEH -
KOBBie H IHABKRA. Jaa ux npeacragntreiet xapaxrep-
HA HOjACKOBadA 308a. XpoMe TOro, Bce OHE ABNAIOTCA Tep-
MabpOABRTAMHE U IPOXOAAT HEPAMOE PA3BUTHE §e3 AHUYMHKHA

TpoxodopHl.

170

4
¥
3

Krace Manomemunxoevte (Oligochaeta)

JroT Kiaacc HAaCYATHIBaeT okosc 3400 Bupos. Husyr
OHM HE TOJbLKO B BOAOEMAX, HC H B IIOUBE, MPHUYEM pasMe-
pbl MOYBEHHHIX GopM MOTYT OHITE O4eHb OonpminMu (HS-
npuMep, ABCTPANHACKAR 3eMAAHON YeDBEL JOCTHTALT TPEX
MeTPOB B AJHHY — pHc. 156). Cambie men-
KHe BHARI HMeXOT IUIRHEY Be Gonee 0,5 Mm,
HauGosree H3BECTHEIM BHAOM ABAAETCH IIN-
POKO PACTIDOCTPaHEeHHLIM 0K ZeBOIt YepBE.
OH aMeeT KPACHOBATYIO OKPECKY H AOCTH-
raer 20 - 30 cM B Anuny.

Bromgee cYpoeERe MAJOMIECTHHKOBBIX
CEPBESHO OTJIMIRETCA OT CTPOSHHS IIONHXET.
Ilpexxne Bcero y HAX OTCYTCTBYIOT ITABITLI H
napanoguu. Ileruury uMexores, HO KX Masio,
a pasMeph! HepenHwkn. OGEMHO OHU HMelOT
YeTHIpe Iy9YKa KOPOTKHX IBeTHHOK — ABA §0-
KOBBIX ¥ FBa OpIONIHBIX, IpIYeM OHH BHIXO-
AST HAPYKY OPAMO M3 CTeHKH Teng. Ha me-
pEZHEM KOEHIE TeJ0 YepPBA HaYMHaeTCHd
_mnonnoi-i JIOIIACTRIO — TPOCTOMHYMOM. 368 HIM
CIERYIOT CerMeHTEI TYJAOBHIIA, YHCIO KOTO-
DBIX ¥ PA3HLIX BUNOB MIMPOKO BADBUPYeET (0T
HeCKONLKAX AecaTKoB ao 600); y aomaeroro
yeppa MX HacunThiBaerca 110 — 180. Cer-
MeHTH IepefHe#l YaCTH TeNa 38MEeTHO KpYIil-
Hee 3aJHUX. Bce cerMeRATHl, KpOMe IIEPROTO,
BECYILIETO POTOBOE OTBEPCTHE, HMEIOT METHH-
RH, HOTOpLIe O0pasyrOT yeThIpe ABOHHBIX
pAZa, TARYIIUXCA BAOJL Tesa ueped. [leras-
KN B 3HAMHTeNLHOH Mepe ciocolcTBYIOT me-
PeARIKeHUIO YepBA, YCHJINBAA CHEILIeHNe ¢
cyfeTpaTOM, 8 TAKME BAYKHBI AMIA POIOIIAX
thopm, TOCKOALKY OHE LEIUIAIOTCH 34 CTEHKRA
HODKY M MeHIANT BPAry BEMTAINATH OTTYEA

)

Puc. 156. Yopau: aecmpanuiiciuil i oGbivHbiil doxdesoil
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1 YepBsA 38 38JHIOK YACTE TeJa8, TEM
fonee UTO IMETHHKM HAIDABJIEHBI
e ksamu. Hexorophle MeTHHKH KPYII-
0 Hee OCTANBHBIX, 9T0 NONOBbIE WemuH-
Xli, OHH CIIOCOGCTBYIOT CIIADHEAHHIO
= gepsei.
4= B onpeaeneHHoit 4acTH Texa
(v momxpenoro gepsst o1o XXXI -
: XXXVII cerMeHTHI) HMEETCA YTON-
=E o 1eHne — MOACOK, KOTOPkIi Jydire
: = BHJEH CO CIHEHOH CTOPDOHH (pHC.
7 157). 3akaHuuBaeTCA TEJIO RHANB-
HOH JONACTHIO — MHrIAReM, ¥ NoMxK-
LEBOTO UepBA 34FHAA YACTH TEJA
VILIOINEHA, H KOIAA YepPBb HOYBIO
YACTUYHO BHIIOA3A€T M3 HOPKH B
IOHCKAX IUINH, O AeP:RUTCH oTolf
Puc. 157, flepeduyy  LACTEI0 32 Kpalt HOPKH.
KOHey mena doxdeao2o Buyrpersee crpoenne. Sum-
wepas (Lumbricus terrestris): TeNMH KOMKHO-MYCKYJIBHOTO MeIl-
npaean (A} u Gpiownan (6) g BLImENET HAPYRY TOHKHH cnoi
CMOpOHbI mena, a
1 = npocmouuys; 2 — Sokossie DAACTHYHON M NPOSPAUHON KyTH-
Kynbi. B sHETENRH pacnonaraerea

ey

A T = s
Y .

LUGITIHKL, 3 — GBI
HIBMUHKL; 4 — MYNCKOS 010808 G0 iy iioe KOJIKYECTBO CHM3HCTHIX
omespemue; § — ReHcKoe
A0M0600 OMEePCMYS; KJIeToK. BraenseMas HMH CIH3b
€ - cemaAnposodawan Gopostne; NOKPHIBACT KOXKY, VBIAKHSS ee,
7 - noscok (uz 5. C. Memeseea) ., HeoBXOANMO AN HOPMAILHO-
ro razoobmena. Ecau DOKpOBH TENA YePBA BRICHIXAIOT, JKH-
BOTHOe OBICTPO HOrubaeT OT YAYIIEA,
PacmoaoskeHHbIe 0] SIITETHOM MEIIEYHEIE BOJOK-
Ha oGpasyioT ABa CH0S: HAPYIKHBIH — KONBOEBOH ¥ BHYT-
peHEnii — OpofoabHEIA, Gosee momun# (puc. 158). Hea-
TENLHOCTL 9THX BOJIOKOH IIOBBOJAET YEPBI COBEDIIATH
CJIOMCHEIE ABATATEALHEE aKTHI. [IpM aTOM NonepeMesHO U
COrJIACOBAHHO paboTaeT MYCKYZATYDPa He TOALKO MEIIey-
HEIX CJIOEB B IENOM, HO H OTHESABHEIX ¢erMenrop. B pe-
3YALTATE OIpefe/leHHBIe YIACTKHE TENA YEPBA TO MOCHETO0-
BATEIRHO CYHANTCA (HPH 9TOM YepPBb BEITATHABACTCA BIIepes
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¥ DASZBUTAET KOMOYKH IIOYEBRI), TO PACIMHPAIOTCA (TEJIO VKO-
pavTHBAETCA H YTOJIaeTCA, YIUIOTHAA NOYBY BOKDYT cebd).
TaxumM 06paszoM, UepBL MPOHEKAET B NOYBY HamoxobHe KO-
JABIIIKA, YTO X ONPEeJeNo HaSRAHNE 3TUX SKHBOTHRIX . Bmo-
PUHAR NOROCML Mexd O0IIMPHE M HA BCeM NPOTHMKEHHH
TeJia 9epBA HOAeNeHa TOHKAMY IIonepeMHEME Neperopoaxa-
MH — JUCCENMMERTAaMH, WIH CeNTaMu, na kamepsl. Uenomu-
YeCKAe MEIIQYKH COCRIHHMX CErMEHTOE COOOIIAIOTCH MEMCAY
coboit uepes oTBepeTRE B HUMCHEI YaCTH, Tie MPOX0XAT Gpromt-
HOM KDOBEHOCHBIH coCcyn B OpIOIIHAA HEPBHASM NENOYKA, I0-
HSTOMY IEJIOMUYECKAs IKAJKOCTh CETMEHTOR HepeMeITHBaeT-
cs. B ormunme o1 noauxert, y MAJOINETHHKOBBIX COXPAHAETCA
Jmms GpronrAoii MezenTepuit (fpsikeiika KMIIKK), KOTOPHI
COEAHHART KUIIGYHUK ¢ GPIOIMARM KPOBeHOCHLIM COCYAOM ¥
EepBHOH Ienoukoil, a cmuod orcyrereyer. B menommgec-
KOM JKHAKOCTH COAEPMATCA MHOrOYMC/EHHEBIE (PATCIIHTH,
nmeiomue aMeSonanyio hopMy, oHE GArOINTHPYIOT Uyske-
POOHLIE KJISTKHM H TREPALIe YACTHIIEL.

Huwesapumeavnaa cucmena xopouo audpepeHIHpPO-
BAHA H COCTOMT M3 NepeAHeil, cpefHed M sajHell KUIUIKH,
epegnas KNIMKA UMeeT KTOAEPMAIBLHOE EPOUCXOKIACHHAE,
BLICTJIAHA KYTHKYJIAPHEIM JMHTeAHeM. AHATOMHUIESCKH H
SYEXIMOHAALHO OHA NOAPASNEHACTCH HA PAOTKY, HDHINEBOX
(¥ HeKOTODHIX TakKe AMeeTcA 300) B MYCKyJabHBLHE eny-
&ox. PoToRoe 0TBepeTHE HPOAOMKALTCA B POTOBYIO HOJNIOCTE,
KOTODAA HMeeT CKAAJAKH H BRICTNIaHa KyTRKYJIOH. OH Beger
B OOBEMHACTYIO TVIOTKY, CTEHKH KOTOpOi CHAGeHRl MHOTO-
MHCITeHHRIMH MYCKYJaMu. YacTh H3 HEX TSHET IVIOTKY BIre-

© pen (IpOTPAKTODH — Aam. Pro — nepex, tractor — TAHy-

muiicA), a APYras YacTh — Ka3ax (PETPAKTODE) M IPH 3TOM
PACIHHpPAET IMAOTKY. B moM0CTh MIOTKHE OTKPHIBAIOTCA HpPO-
TOKK MHOTOYHCIEHHRIX CHIOHHWX JKXeJes, CeKpeT KOTODIX
¥BAAMKHAST MHOTY U COASDKAT IPOTEONHTRUeCKHe depMen-
ou1. Hpn saraarLHBaHEYM OAINE POTOBAS IIOJOCTE B IEpes-
HAS 9acTh IJIOTKH BHIBOPAYHBANIOTCA HAPYKY. H3 riaorkn
DHIIA HOMAAAET B OHINEROA, KOTODEHIM B MecTax npmEpen-
NeHUA cenT (HEePeropoAcK, KOTODBIE DASASTSIOT COCEAHHEe
CErMEHTHI Tela) 05pasyer NEPexXBATH. ¥V ACKACBLIX depBeit
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B CTEHKaX NMHINEBOIS MMEIOTCA JKeNIeSHCThIe BHIOAYNBAHKA —~
HA3BECTKOELIE, NIH MOPEHOBLIE, JKEJNEe3kl, KOTOPHIe yaasd-
10T MBJANIIKY coNeif KaJbIiusa U3 KPOBU, IIO3TOMY HMX CTEH-
KE TYCTO OILIETeHHl cocyaamu. M3 igenes conm wansnus
TOCTYI&OT B IOJIOCTh IMMIEBCAA B HelTPAMHUSYIOT TAM Iy-
MMHOBHIE KHCJIOTBEI, KOTOpPEIE B OOJNBIIOM KOJHYECTBE <O-
Fep:Karcd B IIORNAEMEIX YeDBAMY THHIOMUX JTHCTHAX.

IIumeEok OTKPLIBAETCA B PACITHpPeHKE NepefHeil KHin-
KH — 300, TakiXe BRICTAQHHBIH MSHYTPH KYTHKYNAPHBEIM
BIMTeNHEM. 3AKAHYMBAETCHA IEPEZHAS KUIIKA INIMPOKHM
JKEeJIYEKOM, B KOTOPOM NHIA DeperApaerca Gaarogapa
COKPAIICHNAM MOIIHOH MYCKYJIaTYpPH ero cTedok. Ilepe-
THPAHHIO MALIH CNOCOGCTBYIOT NeCYHHAKH, KOTOPEIe OGBIY-
HO HAXONATCH B MOJOCTH 3XeJIVIAKA.

Crnenywomuii oTgeN MHINEBAPHTENRHOTO TPAKTA — CPefli-
HAA KHITKA — HMeeT 3HTOACPMAJILHOE IPOUCXOKTeHHEe U REI-
CT/IAHA BRICOKHIM LMIAHADHSECKAM MEDITATeSHHEIM SHATENN-
eM, GOraTeIM MEOT'OYHC/IEHHEIMH OAHOKJIETOUHBLIMHE JKeJIe3aMM.
Jna yeenudeHus NMepepapuBaiQmeil ¥ BeackIRaiomeii mosepx-
HOCTH HA AOPSANEHOE CTODOHEe KHIIKK obpasyercd rayboroe
JKeJJo00BHAHOE BIIAYABAHNE, OPAEHTHPOBAHHOE BAOJEL OpPra-
Ha — Tadnosonk (cM. puc. 158). CTeHka KHIMKE MMeeT TOH-
KYIO TPOCIONKY MYCKYIATYDRL, COCTOANILYIO N3 HADYHONO NIpo-
JOABHOTC M BHYTPEHHero KoJslesoro caoeB. Ofpaimmaem
BHMMAHHE YHTATENA HA TO, UTO OPHEBTAIMSA MEIIITEMHEIX CJI0-
eE B CTeHKe KHIIKH NPOTHBOMOAOMKHA KOKHO-MYCKYILHOMY
memry. Mexay OasanpHoll MeMOpaHOit KHIIEYHOTO STUTEIHA
H MHOIeYHLIMHE BOJOKHAMH MMEeTCHd I'YCTas CeTh KPOBEHOC-
HBIX KAMAAIAPOB. CHADY)HY KHIOKA NOKPHITA CIOEM OYEHBb
BBICOKMX XJIOPATOreHHEIX KJeTOK, KOTODBIe IPEeACTABRIAIOT
co60il BHACH3MEHEHHBI 1eoMUYecKHl SIHTeIHHA — MesoTe-
amit, JTY KJIeTKH BRUIKIHAIT BHIASUTENLAYI0 PYHKIHIO A
HAKATIHBAIOT B cele 3anacHRle BelllecTRa. B MecTax NpuKpern-
HEHMA TKCCHIMMEHTOE (IeperopoacK MeKAy CerMeHTAMH)
K CTEHKe KHIIIKH Ha Heli o0pasyoTea HeGOJBIINe IePeXBaTL],

B cpepHeit KMUIKe NPOHCXOLAT pacHmierLieHne G1OIO-
JAMEPOE NHIOH B BCACHIBAHEEe 00pa30BaBIINXCA HDPOAYK-
TOB. 3aAHAA KAINKA BEMeeT HeGOABIIYIO ZNHBY K 3aKaHYU-
BAeTCA AHAJAPHBIM OTBEDCTHEM.
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Puc. 158. fonepeynuiii paspea uz cpeduell vacmiu mena
doxdesoeo yepes (Lumbricus ferrestris}:
1 — kymukyna; 2 - snudepmuc; 3 — cnod KoneUeeold Myckynamypsl; 4 — cioll
HOL MyCKYRamypet; 5 — YenoMUNeckul snumenid; 6 — memanegpudud;
7 — wiemurixa; 8 — mezenmeputi; 9 ~ 6powHol cocyd; 10 — cybreapanssiii cocyd:
11 — SprowHan Hepanan yenovka; 12 — XnopasceenHpe Knemry; 13 — nonocms
Kk, 14 — cocyducmuiil nnexcyc; 15 — mugbnosons; 16 — cocyd mugnosons,;
17 — cnunkoll cocyd (no Mempywescromy)

Hdoixameivras cucmema B BuAe AHbdepeHIAPOBAH-
HHIX OPraHCB HJIH CTPYKTYD YV MAJOIHeTHHKOBBIX OTCYT-
CTBYET, MIOCKOABKY Y HEX HeT mapanoauil, Kax y moamuxer.
IMosToMy rasoobMeH ocyilecTBaseTcA OyreM aubdyseEn
Yepes BCIO MOBEPXHOCTL KOKH, 3TO MpoucXoquT Saaroma-
PA HAJMUHIO B MOBEPXHOCTHEIX CHOAX CTEHKH T4 IrycToif
CeTH KPOBEHOCHBIX COCYAOR,

" Kpoaernochas cucmema 3aMKEYTOro THIa, obiguil mwiaH
ee YCTPOHCTEA MaN0 OT/IMYaeTed OT ONHCSHHOTO BhiLie Y NO-
Juxer. UMeerca aApa MpoaoiLHEIX COCYAA: COHHHOIE 1 Gploin-
HOM, O/JHAKO, B OTINYME OT MHOTOINSTAHKOBLIX, ¥ QJIUTOXET
KOJLIEBHE COCYARl COSTHRAIOT IPOJONLHBIE COCYALI TONB-
K0 B mepefgHell wacTe Teng. Uneno HX HEBeNWKO, TAK, ¥
JOKAEBOTO YepPBA BCErd NATL IApP COCYHAOB, PACIONOMKEH-
Brx B VII - XI cermenrax.
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JAsuixeHne KPOBI OCYIECTRIACTCA 38 CUET COKPATHTEb-
HOH AeATeIbEOCTH CUMEHOTO IPOACIBHOTO COCYAA, KOTOPHIA
ABJAETCA CAMBIM KPYIHBIM cOCYyZOM. B Hero mocryriaer Be-
HO3HAA KPOEbL H3 COCYJHCTOTO CILUIETEHNA KHIOIEHHHKA oo
ZOP3OUATECTHHAJILHBIM COCYAaM H TUdNo30Jd (0Ha obora-
IeHAa HHTATEILHLEIMHA BEIIECTBAMH, KOTOpPEIC BCOCANIACH d€-
pes CTeHKY KHIIKHR) M apTepMaABHAR KPOBE (T.€. HACHIIEH-
HAA KHACJODOAOM) OT CTEHOK TEJA M0 A0P30cyOHeBPANBHLIM,
HIY [OPIoIAPHeTaILHEIM, CocyaaM. TaKasa cMeraHHAA KPOBh
TedgeT M0 OYJRCHPYIOIEEMY COKHHOMY COCYAY B HepeaHeM
HaOpaBJIeHHH, YeMy CcIocoGCTBYIOT KIATIAHLI, KOTODHE He
MPONYCKAIOT KpOoBE OOPATHO, ¥ AOM(AEBOTO JepPBA YACTOTA
COXPAIEHHS CTEHKH cocya cocrasiaser 15 — 20 B MpayTy.

KpoMe ¢cnHHHOTO COCYAR, COKPATATENbHOR SKTHBHOC-
THI0 061aJAI0T ¥ KOJIBIEBEIe COCYARI, KOTODEIe H3-38 3TOTO
emje HashIBalOT GOKOBHMH, NI KONLHEBHIMK, CEPALIAME.,
Ouu rousat xposb B Boxee ToHKui, YyeM cumHROMH, Gprom-
HOi cOCYA, CTEHKH KOTODOTO He coKpamaiores. YacTs kpo-
BY HAIIPABAAETCA B FOJOBHOH OTHEN YepBH, APYras oTTe-
Kaer Hasan. Wz OpiomBOro cocysa KpoBb NMOCTYIAET B
COCYAMCTOE CIUIETeHHEe KEINeYHAKA M B COCYAHCTOE CILNe-
TeHAEe KOXH, I'ie DpOHCXOANAT rasoobMen u KpOBL HaCHI-
IBA€TCA KHCIOpOIOM. Tocae sToro KPOBDp HAIIPpABNAETCH
B CHHHHCH COCY[, H IHUXJ DOBTOPAETCA CHOBA.

Buideaumenvnaa cucmema TpeicTABICHA MeTaRe(dPH-
JHAMH, KOTOPHE HOIMAPHO PACHOJAral0TCA B KRIKAOM Cer-
MeHTe, Kpome nmepegnux Tpex. Kamunnit gedpunuii maxo-
BHTCSI B ABYX CerMeHTAX H COCTOMT H3 JABYX OTAEJNOB.
IlepBrni — KOPOTKRIL IpecenTanbHEIA O0T/eN, MPeACTABICH
BODOHKOH, MAH HedpocTOMOM B KOpoTKoH mreiikol, om
PACTIONOMKEH TNepef CenToii, pasAendiomei cerMeaTs:. Bro-
PO OTAEN — HmOCTCENTANLHBIN, PACIONMKEH NMO3aJH B CO-
cegHeM cermenTe. OH COCTOMT A3 ABYX LIHHHLIX JIomacTes,
KOTOPEle ofpasyioT oMeHE ANMHHHILE HedbpuaHaneHbill Ka-
Bax, cobpanuslii B neran. CHapYRE CTeHKH KAHANA OKDY-
J{EHBI BRIACIATEALHNMA KJIeTKAMHA LeJIOMHYECKOTO IINTe-
JHdA, TAM AMEEeTCHA I'YCTad CeTh KPOBEHOCHRX KAMHAAPOB.
SHaYRTEeNbEAA ANAHA HeGPHAHAARHONO KAHANA NOZBOJIAET
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addeKTHBHO YAARATE NPOAYKTH 06MeHa, THagHBIM o6pa-
30M GeJIKOBOTO. ¥ JOKAeBOTO YePBA TAKUMH UPOXYKTAMM
ABAAIOTCHA AMMMAK, MOYEBHHA ¥ KDEATHH.

Kpome MeraredpnzueB, BHACTHTeNLHON (DyHKIMeil
o0NaZAI0T XAOPATOTEHHEIE KIETKH, KOTOPHIE NMPOHCXOLAT
H3 ME30TeNHR U HOKDPLIBAIOT CHAPYIKH IOBEPXHOCTE Cpex-
meif KUIEKH B MHOTHX COCYNOB.

Hepanaa cucmema umeer oBGLIMHOE 115 KOJILYATHIX dep-
el cTpOeHMe M COCTOHT M3 IAPHOIO HAXIVIOTOYHOTO IAHT-
AHEdA, OKOJOTJIOTOMHRIX KOHHEKTHROS W OplommHoll HepeHOI
HEeMOYKA. Y CAMBIX IPHMRTHBHLIX OJATOXeT GPIOHIHEIC CTBO-
I, ofpasyiomue BepBHYIO HENOIKY, IINPOKC DACCTABIEHbI.

Opzanbt wyecme pasBHTH 2HAYHTEABHO XYiXKe, 9eM V
MHOTOIIETHHKOBbIX, ¥ OpeACTABIeHH CGOPAHHEIMY B I'PYII-
AN YYBCTBUTEALHLIMH KJETKAMH — CeHCHMJIAMHK HJIH OT-
AeALEBIMY YYBCTBHTENLHEIMH KITRAME, KOTOPEIE pacces-
HAEl B Koxe, Xora rasa 06LIYHO OTCYTCTBYIOT, AOMAEBERIE
YepBU CIIOCOOHL! PEATHPOBATH HA CBeT Garogaps HANMIHIO
B KOXe MHOTOMHCISHHBHX CBeTOYYBCTRHTENLHEIX KJETOK.

Ilonoeas cucmema MATOIETHHKOBRIX KOALYEIOB repMad-
POAUTHA, TPHIEM IOJOBLIE 3Ke/Ie3h! DACTIONOMKEHEE Hé BO BCEX
CEerMeHTAX, KAK ¥ ITOJANXEeT, 4 JHMIIL B HeKOTOPRIX. ¥ PasH&IX
TIPeACTARHTENCH Kiacca PACION0MKCHNE M'OHAN MOXMCET CILUIBHO

. OTJIHYaThCA, NOITOMY IENeco00pasHo PACCMOTPETh HOJIOBYIO

CHCTEMY HA npumepe Zoxaeeoro 4epea. B X u XI cermenTax
TeJIa ¥ Hero HaXOAfTCHA ABe HAPH CEMEHHAKOB, KOTOPHEe JIe-
AT B CEMEHHEIX KANCYNAX, NPUKPLITEHXY CEMEHHLIMH MeF-
ramMy. TaKuX ceMeHHRIY MEHIKOB AMEETCH TDH IapDHI, BCe OHK
upeAcTaBnaioT cofoil BHNIYHBARUA AUCCHIAMERTOB. B npo-
necce CIEPMATOreHe3a B CEMeHHYIO KANCYAY H3 CeNMEHHHKOB
HOCTYNAIOT CIHCPMATOIOHMM, & U3 CEMEHHOHR KATCYNH B ce-
MEHHOI MeIoK, TAe OHH 3aBepIaloT cBoe pasBuTHe. Ilocie

. BTOTO CIIEPMUY BHOBb BOSBPAIAIOTCS B CEMEHHYIO KAICYAy U

EHBOZATCA 4epe3 coenuanbHble NpoToKH. B Kammoit cemen-
HOl Kamcyle HMeeTC II0 JBe BOPOHKM, OT KAXKIOH H3 KO-
TOPOH K3afW OTXOAHT BMBOAHOE KaHAN., BHyTpeHHAa mO-
BEPXHOCTh BODOHKH BHICTJIAHA PECHHTYATEIM JIMHUTCNIHEM,

fnenne pecHHYEK KOTOPOTO YBIEGKAET COEPMHMH B KaHaJ,
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70 TPOHCXOAHT TOALKO IPH COAPKBAHNRME, 0 3T0P0 MYIKCKHe
TaMeTHI HAXOAATCA B CeMeHHEIX Kancyyax. 3aTeM o0a KaHana
RKAyI0H CTOPOHS! CIMBAKYICH, 00Pasyd OSHH ceMANposog (co-
OTBETCTBEHHO, NPABLIA WK JIeRslil), KOTOPLIH OPONONLHO HA-
npaengerca 38 XV cerMeHT, rie OTKpbIBAeTCd Ha Gprommoil
CTOPOHE MYKCKHM IOJOBEIM OTBepcTHeM. IIos0BBIe IDOTOKE
He CBAIAHKI ¢ MeTaHedPHIMAME H IpencTaBnaior coboil camo-
CTOATEJIbHEIE TEAOMOXYKTEIL.

JKeHcKkan DOMOBAA CHCTEMA MIPENCTABICHA IAPO OdeHB
MeJKHX IPYLIeBUAHLIX AHYHUKOER, JoKANH3opaHHEX B XIIT
cerMeHTe, Tle OHKE IPHXPEHAAIOTCA K HepegHel cenTe cer-
MenTa Mo oferM CTOPOHAM GPIOIIHON HepBHOM IENOYKH.
Ha aagHeM JHCCHIHAMEHTE TOrO K€ CerMeHTa HAaXOAATCH
AlieEsle MeIOKH, KOTOPHE PASEABAKTCA TAK JKe, KAK ¥
CeMeHHbIE MEelIKH, HO MMeI0T MeHLIIae pasMephl. B aTux
MEINK&X PAsBHBAIOTCHA OOIMHTHI, MOCTYNHBIINE U3 AUYHEH-
xoB. [lox siineBRIMH MeIDKAMH PACHONATAIOTCH JKEHCKHE
IOJ0BEIe BOPOHKH, TAK:Ke SBIAINIGAECH NeJOMOZYKTAMY,
OT HAX HAYHHAKITCH KOPOTKHE SHIEeBONEI, KAMALIN N3
KOTOPHEIX OTKPHIBAETCA JKEHCKHM HOJOBEIM OTBEDCTHEM
KHApY»KHE OT OpIOINHLIX MeTHHOK B XIV cermMenTe.

HecMoOTpA Ha TO UTO NOKAeBEIe YeDBH ABIAITCA Tep-
MadpoIHTAMH, ¥ HEX NEepeKpecTHOE OILNOLOTBOpeHME.
B nponecce KOOyNALEM NOJIOBEIE NAPTHEPHl TECHO IPHKJIA-
ABIBAIOTCA EPYT K APYTY CEOMMH OpIOIIHEIMH “ACTAMY, OpK
3TOM I'OJIOBHBEIE KOHITRI KAsKJ0ro H3 HEX ofpamieHsl B pagHbIe
croponsl (puc. 159), a nogcox Haxomuresa manperus [X — X1
CeTrMEHTOB, TAe HaXOZATCA OTEePCTHA ceMAnpueMHHKOB. s
oJlee NNOTHOTG KOHTAKTA KOMKHEIS Jelfiedhl B OOJISCTH HOAC-
Ka BRIZENAAIOT KAeldrui cexper. K ToMy e RaykAbIi DOT0BOM
TIAPTHEP BEIZENSET CIH3HCTHIN QYTISAp, KOTOPSIl CIHBAETCH
C TAKHUM e PYTIAPOM APYroro 4epsa, o0pasyd oDyl CiH-
3UCTYI0 MydTY, OXBATHIBRIOIIYI) HX 000HX.

Kaxcarit naprHep BHEEAAET B3 CBOUX MYMKCKHX IIOJIO-
BBEIX OTBEpPCTHUH [0 KanenbKe CeMeHHOH JKUAKOCTHA, KOTOpAs
Mo ceMeHHHM GOopo3fKAM HepeTeKAeT K OTBEPCTHAM [ABYX
Iap CeMANPHEeMHWKOR H 3acackiBaeTca B HuX. CeMamprem-
HHKH NPeICTABAAIOT c000H NPOCTHIEe BOAYABAHUA KONKH,
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Puc. 158, Cnapusarue onuzoxem (Enchyiraeus albidus)
{na Muxasnocesxy)

pacmoNioKeHHbie Ha OpromrHo#k cTopore IX n
X cerMedaToB, KOTOpEIe He cooDIIaoTes ¢ Io-
AOCTBLIO Tella. B pesynpraTe KamARA m3 no-
JOBBLIX NAPTHEPOB NODEPEMEHHO BEINOIEAET
posb M caMlia M CaMK®, OPH 3ToM 00a OHM
noxydaoT cuepmy zZpyroit ocobu. IMosromy
repMaGpPOAUTHIM OJHATOXET HE HIPENATCTRY-
eT 00MeHy reHeTHYEeCKHM MSTEpHANIOM.

Tloene KONYAALMY HAPTHEPH PACXOT-
¢4 1 Yepe3 HeKOTOpoe BpeMs (He ¢pasy) npH-
CTYIIAXIOT K OTEAanKe Anll. Jlesess modcka
BHASAAIOT CMIUCTEIY cekpeT, 06pasyronmuit
CAUSHCTYI) MY{TY, B KOTODYIO CHAYAJA OT-
KASALIBANOTCA OOHO — TpH ginma, a 3areM
BHIJABJIABACTCA CeMf, IOAYIEHHOE IPA KO-
OyAAOHY OT naprHepa. IIpn sToM opomexo-
AUT ONJOAOTBOPeHNe Ann. Kpome cnuzu, B
KOKOH BELAeAfeTcs Goabnice KOMTHYECTEBO anbfyMHHA, KO-
TOpEI B nanbHelileM noTpefyeTca AaA MATAHNA 3aP0OKbI-
meii. [Tocae aroro Mydra cnonsaer uepes rofOBHOH KOREN
Tesna, 3aCTHBaeT H UPeRpAmAeTca B KOKOH, 3alIAMAIuii
aina. KokoHB xoxmeBoro uepss UMeT pasMepnl 6 — 8
MM H O0KIYHO HAXOAATCH B IMOBEPXHOCTHEIX CEOSX HQYBHL,

Paszsumue onuroxer mporexkaer 6es NMPOXOXKIEHHS
CTanuH THYAHKH TpoXodopel. ¥ HAZLIEX BPeACTABHTEAEH
KJacca Aina GOTaTH KENTKOM, 4 Y BHCIIHX (B TOM YHcixe
H ¥ AOMEEeBoro YepBf) — Oeansl. Ha Aiina BRIXOAUT MOJO-
AoH 4epBb, N0 BHEUIHEMY CTPOEHHIO CXOAHEIH ¢O B3pocnoi
0co0BIo, U Ccpasy e HAUUHAET CAMOCTOATENBHYIO YKH3HD,

Kpome mosoBOTO DRIMHOMEHHA, ¥V MANCIHOTHHKOBBIX
KOJbYeII0B MPOHCXOIHT 1 Gecronoe PasMHOMKEHME ITYTEM Ap-
xuToMuUH. 1Ipu aTOM TENO UEPBA ACNATCA HA /BE YACTH, TIOCTe
4eT0 ¥ KaxAoil 13 HUX ACCTPAWBAIOTCA HEAOCTAIONINE CTPYK-
TypH. Bee ommroxersl ofyagarT BRICOKOH COOCOBHOCTHIO K
PereHepaIHd, M09TOMY IIPH MEXAHNYECKOM DA3ieNIeHHH 0CO0-
6n M3 paspesaHHLIX 9acTell 06pAsyIOTCA HOBLIC YE€PBH.
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Buauenie MarOUWEMUKRKOBLX KOAbYaAMbBLX Yepseil B
npHpoge oueHp Beauko. Ilo moxcaeraM yueHBIX, 3eMJA-
HBle YepEM, SBIAAIOIIHECH OAHHMMH K3 C&MHIX MHOTO4HC-
JeHHKX XUBOTHBIX HA NAHETE, 3aCENAIOT MOYTH BCE I'eo-
rpadprveckue obnacTn. Kpome TOro, 4To CHH ABASIOTCH
MHIIel 419 MHOTAX XMBOTHEIX, STH 4ePBHM 3EAUYHTEIBHO
YBEARYHBAIOT NMAOROPOAHE IOYBKI, YVAYUIIAA ee CTPYKTY-
py. B uacrHOCTH, YepBH, oOHTAIONINE HA TEPPUTOPHH OF-
HOTO reKT&pa, B TeYeHHe POAA 3ArIATHIBAIOT H BEIHOCAT HA
noeepxHOCTE 10 30 T mepepaorapHo# mouew. IIpobmeaa
cefe JOPOTY B IIOTHOM NMOuYBe, MepBh DHIXJIHT €€, 8 38Tac-
KHBAA B HOPKH ON4BIIHE JAUCTHA — ofioramaeT TyMycoM.

IMepsriM sHAYEHHE 3eMJAAHEIX uepBeil B mouBoobpaso-
papuy BeigcHUR Y. JHapesun. B cBoeil kanre «06pasosanue
PACTRTENLHOTO CHIOS NeATeNRHOCTRIO FOXKEEBHIX 4YepBel B
Haburoneansa HaA 00pasoM MASHE TOCHASSHHX », BRIIICAMISH
s 1881 r., o DpEBOAMT caexyromue AaHEEe. Ha ogmom
rexTape mouBel 00mTaer 60 — 133 THC., 4 B OTAEABHBIX
mecrax go 0,5 — 2 MuH, Z0:XEEeBHIX YepBel. 3a CYTKE Kam-
aaa ocobhb DpoNycKaeT yepes cela KOJIHIECTBO 3eMJIM, PaB-
Hoe ero cobereenuoit Macce. Taxum ofpasoM, HA OTHOM TeK-
Tape JOACBBIC YePEHA NepepabaTnisatoT 0xoo 250 Kr semn,
a TaM, rae ux ocobeHEo MHOrO,~ Ko 2 — 3 ToHH. O0Imee
KOJAHYeCTS0 MOYBH, NepepaloTaHHON YepPBAMHE 3a O, 00-
pasyer caoil ToamuHoM oRoNo 3 MM.

IMpecHOBOOHEIE OMHUI'OXETH NPEeACTABIAIOT coboll menH-
HYIO nAINY Aad beb.

= Bonpocwu nas caMOKOMTPOJA H NOBTOPSHHN

1. HazoBuTte 0COGEHHOCTH CTPOSHAA KOJNBYATHIX YepBeH.
2. Orauyne nepBHYHON TMOJNOCTH TeJa OT BTOPHIHOH?
3. Kak opraHH3oBaHBI CETMEHThHI Tefa KOJMbYElLOB?

4, Kaxue ¢pyHKIHN BRINONHSET KPOBEHOCHAs CHCTEMa?
5. OcobeHHOCTH BHIACANTELHON CHCTEMBI KOJIBYELIOB.
6. Kaxk ycTpoena HepBHAaf CHCTEMA KOJIBYATHIX depBei?
7. Kakoe 3uavyenne B NIpupoje UMEIOT NOJIMXETH?

8. KakoBa poJb om#roxer 8 nou¥BooOpa3oBaHUU ?
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THH YIEHHCTOHOIHE (ARTHROPODA)

STOT THN He KMeeT PABHBIX CPeJH ADYTHX CHCTEMATH-
gecKHUX TPYIN II0 BHACBOMY PA3HOOOpASHIO —~ OH BRJKYA-
er B cebn Honee nonyropa Munauoros (1) Bugoz, T.e, GoaL-
me, YeM HACYMTHIBRETCH BHAOB ¥ BCEX OCTAJNBHBIX Opra-
HH3MOB, BMeCTe B3ATHX. KamAril roa 300JI0TH OTKPLIBAIOT
COTHH HOBBRIX BUJOE, H N0 NPHGIASATENLELIM CUEHKAM 006-
mee KOAHYECTBO CYLHIECTBYIOIMX Ha 3eMJie YMeHMCTOHO-
THX MOKET NPEBBLIIIATH JBA MEJIJHUOHA BHNOB.

YneHHCTOHOTHE -~ 3TO MHOTOKJETOYHLIE KEBOTHEIE
¢ GunatepansHoit cuMMerpuefl B BTOpPUUHON MONOCTLIO
Tesa. B nmponecce oHTOTEHE3a CErMEeHTHPOBAHHBIN OemoM
CMEeIINBaeTCA ¢ OCTATKAMM NepPBUYHON NOJOCTH TeNa, T0-
ATOMY ¥ B3POCHALIX WIEHNCTOHOIMX MOMOCTE TEAA CMeIIaH-
HAA — MUKCOLEAD.

HMeeTcs cerMeHTanua Texa, OJHAKO, B OTIHYHE OT
POMOHOMHON CerMeHTAOUN KOJbYATHIX YepBeil, ¥ uleHHC-
TOHOTHX OHA 2eMePOHOMHASA, T.€, CTPOEHHME CErMEHTOR B
PASHLIX YACTAX TeNd HeOJMHAKOBO. ¥ PasHBIX BHAOSB Cer-
MEHTHI MOT'YT CHHBATHCH, 00pA3YA KOMOACKCH, HJIU OTAES-
Aul TeAs. OOHYHO TEN0 YIeHHCTOHOTHX COCTOHT M3 TpPex
OTAeNOB: T'ONOBH, rpyan H Opomka. CocezHue OTAENEI
TAKMKE MOTYT CIMBATBCA MeXAY co00li, a y HEeKOTODHX
$OpM CAHBAIOTCH BCe OTACALL, 00pasys MOHOAHTHOE TENO.
KonuuecTBo CerMeHTOB TeNa Y PA3HHX dYIeHHCTOHOTHX
MOJXeT CHJALHO PA3JHUYATRCI, TAKKe HeOZHHAKOBO KOJH-
YeCTBO CEerMEHTOB B TOM HAM MHOH YacTH Tela, 38 MCKII0-
YeHHEM F[OAOBEI, KOTOpasd OOB[YHO COCTOHT H3 T'OJIOBHOH
AOMACTH — GKPOHG (TOMOJIOTHYHOrG NMPOCTOMUYMY MOJAH-
XeT) m ueTepex cermenrtop. Oamaxo ofimiee KOMHYECTBO
CerMeHTOB, COCTARNAIOUINX T'OJOBY YA€HHCTOHOTHX, A0 CHX
Op BHIBLIBAET CHIOPH, MHOTHE YUeHkle CUMTAIOT, 94TO TAM
HAXOAWTCA He YeTHIPE, 4 MECTh CErMEeRTOB. ¥ GONLITNHCTBA
YICHHCTOHOTHX HA AKPOHE HEMEIOTCHA NPDEAATKH — YCHKM,
MJIH AHTEHYANLI, TOMOJIOTHYHbIE NAaJbIaM ooauxer, Koas-
YecTBO CerMeHTOR B TPYAH H TeM GoJiee B OPIOIIKe ¥ PAasHBIX
PPy 4WieHACTOHOTHX IUPOKRO BAPBHPpYeT,
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Teno YNEHACTOROTHX HOKPEITO MKECTKOH KYTHRYIOH,
ofipasyomeil HAPYKHBIH CKeneT (axsockener). Ilpu sTom
KYTHRY4 TOKPEIBAET TeJIO HE TOJBKO CHADYKH, HO H BH-
CTHJIRET HAUAJILHBIE OTAeNbI MEOTHX TPYyOUaATRHIX BHYTPEH-
HEX OPraHoB (EaIPHMep, NEePERHION ¥ 3aTHIO0 YACTH KH-
IIEYHAKA, TOJOBLIE HPOTOKH U Ap.), HO3TOMY ¥ UNeHHUCTO-
HOTHX Boo0INe OTCYTCTEYET MepHATeXBLHEIH SIHNTeNHi,
KyTaKyna uMeeT o4YeHb CHOMHOE CTPDOEHHE, B THIHYHOM
cIIy'ae OHA COCTOMT H3 HAPDYIKHOTO CNIOA — SNUKYMUKYAbL
H PACHOJIOMKCEHOH HIMKe NPOMOKYMUKYAbl, INAKYTHKY-
Ja ofleceynBaeT JALTUTY JKABOTHOrC OT MOTEPH Baarn. Ee
0o6pasYIOT CAeAYOIGUe CIOU: HapY/KHBIN LeMeHTHRIH; Boc-
KOBOI; THOHANEH; KYTHKYARHOBMI K roMoreRHasId. Bo-
AOREIPOHNIIAEMAA KYTHKYJIA, IPEAOXPAHAIONIAS OT HOTe-
pH BHYTDeHHeil BOAKl, Kalla BO3IMOYKHOCTD YWISHHCTOHOTEM
(B oTNIMYRE OT KOABYATHIX YepReil) AnuTensHOE BpeMd Ha-
XOAATHCA BHE BONLlI HAN CRIPOH MOYEEL.

IIporoxyTuxyna, KOTOPAA TAK}e HMEeT CIOMHBIN
COCTAE, OPEAAET HOKPOBAM INPOYHOCTE. Ee ocHOBOH AB-
NAeTCH A30TCofep:Kamuail NoaucaXapua — xumun (zpey.
chiton — xnroH), KOTODHIH oGecneIHBALT KYTUKYNEe rHO-
xocTs. JlecTKOCTH KOHCTPYKEMH UPHAAET CBASAHABIR C
XATHHOM (eoKk apmponodun, IpHUYeM eTro CBOMCTBA YCH-
JUBAIOTCH DY B3aKMOZeHcTsun ¢ deHonamMu (AyGnernn),
TAK KaK IPH 3TOM MeXIY ATOMHLIMH MPYONAMM IHOABAA-
0TCA AONONHHTEILHLIe IONepedHBe cBAsH. Eine oguH
KOMIIOHEHT KYTHKYIEI — 0es0K pesuius — MOBEINIAET 3J1a-
CTHMHOCTh KYTHKYAKL. ¥ parooGpasHHIX H MHOTOHOIKEK
KYTHKYJIA MOMET RONOJEUTEIbHO INPONATHBATLC COMA-
MH M CTAHOBATLCH Gosiee MeCTKOH,

IloxpoBHaa XYTHUKYIA He o0pa3yeT HA TeNe JKUBOTHO-
To CIUIOIIHOTO MAHIMpS, 4 pasxeNeEa He OTHeIbELIE ILIaC-
THHKH — CKJACPUMbI, KOTOphIe COeHHEHH Mexpay coboii
COLNEHOGHUIMU MemOpanami.. B 3aBHCHMOCTH OT PACIONO-
JKEEHA CHRJEDHT HA CEerMeHTe Teja PAsNMUYanT A0p3alb-
Eule (COAHHEE) ILIACTHERKR — Mepzumst, Jarepanabanie (Go-
KOBhe) MIACTAHKM H BeHTpaxbHHe (fpwImHBIE) -
cmepHumbt.
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Hanuuyue Jerkux H TPOYHHIX IIOKPOBOB IO3BOAALT
JKABOTHOMY TepeMeIllaThCA BHAUUTeNLHO ObiCTpee, deM,
CKAXKeM, HASeMHBIM MOJIAKCKAM, OTATCINEHAKRM BECcOM
PAKOBHHBI. B peayJjbraTe 4IEHNCTOHOTHE ABIAIOTCA Hep-
BBIMH MHBOTHLIMH, KOTODLie B TOJHOH Mepe OCBOMIN HA-
geMHBIH 00pa3s KH3HA A AaXKe BOSAYIIHOE NPOCTPAHCTBO.

ORHAKO JKeCTKAA KYTHKYJS HEPACTAMXHMMA, UTO, €CTe-
CTBEHHO, CAEPMCHBAeT pOCT 'KHBOTHOro. IlosroMy nmeprogu-
qe¢KH OPOHCXOAUT JUHBKE (PKEUZNC), B XOfe KOTODPOH CTa-
pas EYTHKYJA OTCIaHBAETCA H cOpacmiBaercs, a nog Beil k
TOMY MOMEHTY yxe ofpasyerca Hosada. HoCKONBRY HoBas
KYTHKYJIA HEKOTOPOE BpEMSA OCTACTCA MATKOM H PACTKH-
MOil, JKHBOTHOE MO’KeT YBelHYHEATL CBOH PASMEDHl. YEKO-
PEHHOMY DPOCTY CHOcODCTRYeT HANNULe CMeIIaHHOH monocTh
Tena, HPOCTPAHCTBA KOTOPOH MOIYT 3ANONHATHCA GONBIIN-
MH OGBEMEMHA XHAKOCTH, A3-38 YEro pPASMEp Tela OLICTPO
yepenuunsaercs, Ilocse 9Toro NOKPOBHL Tela 3ATBEDUEBAIOT,
u gansdeilillee ypeaHueHMe JUHeHHEIX pasgMepOB CTAROBMAT-
A HEBO3MOKHBIM BILIOTH X0 CleAyioniell JIMALKH.

Iraenoii 0co6eHHOCMBIO YAEHUCMOHOZUX ABAAEMCA
NaRUYLE Y HUX ROOBUICHLLX KOHe HOCmell, KOTOPHE, ¢ TO4-
KR 3PeHHSA JBOAIONMMOHHONR TEODAN, MPONUCXONST OT Hapa-
popuii mosmxer. Oanaro, B OTANYAE OT IAPANOAHMit, KO-
HEYHOCTH WIEHHCTOHOTAX COCTOAT N3 HECKONBKHX 3BEHLEE,
MOABMIKHO COeFHHeHHRIX Mexkay coboil cycTaBaMm, 1 CHO-
cO0HEI COBEPIIATL ABMKEHAA BOKPYT HECKOJBKEX Ocel, a
He BOKPYT ofHO#l. Takoe ¢cTpoeHAe KOHETHOCTH IO3BOJIAET
elf OYHKUHOHHPORATE: 3((eKTHBHee MAPATORHH, B ITOM
nAaHE NOABHKHOCTE WISHHCTOH KOHEUHOCTH HACTONBKO JKe
coBepIeHHee NMAPANIOAMM, HACKONLKO PyKa pobora-MaHn-
UynATOpA COBEpIIeHHee Becaa Ha psibankoil aoxaxe. Kpo-
Mée TOrQ, KOHEUHQOCTH, PACIIONOMeHHEIe HA PASHBIX YACTAX
TeJa, 3a4AcCTYI0 CHeUNATH3HPYIOTCA HA BHINOJHEHHH OIi-
peaeseHHEX QYHKORNA. ClexyeT OTMeTHTH, 9TO CYCTABRI
YIeHHCTOHOTHX, 00eCISUHBAIOIINE NOABHIKHOE COEAHHEHHE
COCeAHHX UJeHHKOE KOHEUYHOCTH, HNMEIOT COECEM ApYroe
CrpoeHne, YeM CYCTARH YV NO3BOHOUHBIX KHUBOTHRIX WM Y
YeJIOBEKA. -
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Venoxeenie JBMINeHANR HeBOZMOXXHO 63 BRICOKOOP-
TaEH30BaHHOY MbimieyHoli TkaHd, Miinmeymas cHcTeMa
YIeHHCTOHOIMX TaKsKe sHAUHTEALHO 0olee coBepilleHHA,
yeM y APYTHX THIOB Secmo3BoHOYHBIX. BO-NIEPBRIX, ¥ HAX
IOABAASTCA TICMEPEUHONOMOCATAN MEIIIIETHAN TKAHB, B KO-
TOPOi TMOCTOSHHO MMEIOTCA COKPATHTENbHBIe QuOPHILIH,
o6pasoBaHHbIe GeJIKaMM AKTAHOM 1 MHO3AHOM (moApobHO
0 CTPOEHNH HONEPeYHONMONOCATOR MEINIEYHOR THAHM pac-
cKasaHo B pasfiefie «eMuimeuHkle TRAHNS, CM. TOM 1), H3-
3a uero BONOKHO COKPALAeTCHA ropasfo OuicTpee, a ee Aed-
TeALHOCTE CTAHOBHTCA Gonee »dubexTHeHOH, Bo-BTOpHIX,
HCUEe32eT KOMHO-MYCKYJABHBIH MeilloK, B COMATHUYECKAR
MYCKYJIATYDPA APEACTABJIERS HyIKAMH MEIIIEUHEIX BOJIO-
XOH — AHCKPETHHIMH MHIIOAMY, 8 He 06pasyeT COOMIENE
MEIOeYHHE CJI0H, K&K 9T0 IPOUCXOAUT B KOKHO-MYCKYIb-
HOM MeIIKe Y PASHHYHEIX depseii.

Muntiegrpie OYYKH IPIKPeNAOTCa N3HYTPH K HAPYIK-
HOMY CKeNeTy B 00ecIieMnBalOT YACTHEIC JBHMKEHNA OTHeNb-
HeIX dacTell Tena. IIpu 3TOM MBINE AEJATCS HA Pasnmd-
Hblé PPYONE B 33BMCHAMOCTH OT BHIIONEAeMOl QYHKIHK
(crmbaTenn — pasrufaTend, NIPABOAALIME — OTBOASIIHE, ChuH-
KTepH! — ZRASTATOPH ¥ T.4.). Kpome T0r0, B 38BECHMOCTH OT
CTelleHH COBMECTHON AesTeNBHOCTH MEINNE MOryT OHITE
CHHepPrACTaAMH, eC/IH OHM COBEDINAIOT OZMHAKOROE ABHIKE-
HHMe B IpefellaX OJHOTO CYCTABA M HOSTOMY COKDAINAIOTCA
OEHOBPEMEHHO, B AHTAPCHUCTAME, €CJIH OHH COBEDLIAICT TIPO-
THBOOOJIONCHOS ABMIKeHYe, HANpUMep, crulaHMe — pasru-
GaHue, Takme MLIIIEL COKPAMIAIOTCA TONBKO IFOOUEDPENHO.

TaxuM 06pasoM, ¥ WICHNCTOHOTHX OTIeTAHBO HPOAB-
naerTcAd QYHKIMOHANbHAA AHD{epeRIUPOBKA HIHAYANBHO
OMHAKOBLEIX OPTaHOB (HANpUMep, KOHeYHOCTeH HAR OT-
AeNbHLIX MHIIN), BHSBAHHAS COenUaJU3alueill sTHX Op-
I'AHOB AJI BLITIONHEHHS onpeaeenaoi dbyaxoun. Ilpu srom
KONWYECTBO BHINOJHSEMEIX OpraHoM GyHKOuE CTAHOBMT-
CA MeHbHe, HO SHAYHTEeNBHO NOBHIACTCA 3PeKTHBHOCTE
BRIIOJHEHEHA KaKoi-T0 KORKpeTHo! byrknuu, Ha aro mep-
pHIM OOpaTH BHEMAHRE (ppaBIysckuii soonor XIX 8. ARpr
Muase-9aBapAc, KOTOPHIA clenaln BHIBOZ, 4YTO CTEIeHb
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OPraHM3aUMH B KMBOTHOM MHPE NOBLINIAETCS HO Mepe
spasaeneszs GpUSHIECKOTo TPYAA» IIYTEM BEAONIMEeHORHH
opraHoB. [Ipu sTOoM cregyer OTMETHTH, YTO CAM YYeHSIH
ge OLII BROAIOIMOHHCTOM H NOHMMAN BANOH3MEHEGHHE Op-
TAaHOB HE KAK De3YJNbTaT IOCTeNEeRHbIX Opeobpasosanuii, a
KaK JAEHOCTD.

¥ WIeHHCTOHOT'HX HMEQTCA XOPOINO PA3BHTAA Nulie-
8APUMERLHAR CUCMEME ¢ YeTKo AuddepeEnMpOBAHELIMH
OTAEJIAMH OHINEeBA&DHTENBHOrO TPAKTA: NEePeAHAH, Cpej-
HAA K 3gaHAa kumka. [Ipw »ToM mepenmas ¥ 3apgEsd
RHELIKA KMEIOT 3KTOAEPMANBHOS MPOHCXOMKASHHEe B BEICT-
fAHH KYTHRYION, cCPpeAHAS KMIIKA OIPOMCXOAUT A3 3HTO-
AepMEI. ¥ MHOrMX OpeicraBHTeNefi HMeeTcH DPASBATOMN
POTOBOM anmapar, 8 pasHele OTAENHI HHIEBAPHUTEIBHOTO
TPAKTA BHAAAIOT NPOTOKH MHOTOMHCHEHHEIX MEAKHX M
KPYIHLIX JKelres.

v BEICOKAA NOABUMIMKHOCTE IASHHCTOHOrHX ofecneumBa-
@TcA XO0DPOINC PABBHTHMH IBLIXATEILHOH H KpoBeHoCHOMN
cacTeMamMu. CTpoeHHe 0L XQMERLHOE CUCTEMb Y PABHEIX
rpynn pazaoobpasHo, IPH 3TOM MOKHO BELIASIHTD TPH 0C-
HOBHEIX TMRA AKIXaHmnA: xabepHoe, AeToYHOe M Tpaxel-
goe. Habprl uMeloTCH V MePBHUHOBOAHEIX YAeHHCTOHO-
rax {paxooGpasHbIX) U NPERCTABRAANIT coboil BHAOMEMe-
HeHHEI¢ KOHeYHOCTH HJH HMX BHIPOCTH. JlerkMe Tarxke
ofpasylorca U3 KOHeyHoOcTell, OHH HMEITCH ¥ HABEMHBIX
¢opm. Tpaxelinoe arnixauue asaserca Hambosee cosep-
WEeHHBIM, OHO HOpeAcTapiser colofl cHCTeMy MHOrO4YHC-
JIeHHHIX BeTBAIMWXcH TPyGoueK, MPOHM3HIBAIOUINX TeNO
HBOTHOIQ, N0 KOTODHIM HNPOXOAHT BOagyX. OBpruno vy
76X MM HHBIX YICHUCTOHOIRX OPEICTABICH TONABKO OJUE

© TRl OPTraHOB,

5

Kposenocnasa cucmema y 4NeHNCTOHOrHX HEBAMKHY-
roro tuia. Ilo cocynam teuer zemosumpa, KoTopas mpen-
craBnser coboil KPoBB, CMEMIAHHYIO C TKAHEBOM MHAKO-
€T610, JIRNXaTensnrifl ANrMeHT BAX0AHUTCA B DACTBODEHROM
cocToAaHMN. Kierounme sjeMeHTH NpelcTaBleHB, IVIAB-
HrIM ofpasoM, darouuramu. JIBuxenne reMonnmdm ocy-
mEeCTEBJAAeTCA COKPANICHHAMM CEePANA, PACIOJIOMEHHOrD
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HA cinrHol cTopoHe Tena, l'emonumda ¥z cepana nonana-
&T B COCYARI, & H3 HHUX HIJHBALTCA B IONMOCTHbIE JEKYHBI,
OKDYHAIONHe BHYTPEHHME OPraHH, A 3anoausaer nx. [lo-
5TOMY 3AIOJNHEeHHaA KPOBBIO IOJIOCTH Teng 4JeHHCTOHO-
THX HASBIBACTCHA 2eMOuefeM. ¥ WICHUCTOHOTHX ¢ Tpaxe-
HEIM THIIOM JBIXaTeahHOH CHCTeMBl KPOBb O0eCIeuHBaeT
TOIBKO TPARCIOPT MHTATENBHLIX BeNIECTB, NIOCKOABKY Opra-
HEI CHAOMKAIOTCA KHCIOPOJOM BeNOCDEACTBeHHO S Tpaxei.
¥V Bcex oCcTANLHEIX (OPM KPOBEHOCHAS CHCTEMA AOCTABRIA-
eT K OPTAHAM W NATATE/ILHLIE BEIeCTBA B KMCJIOPOE.

Buideaumensvhaa cucmemy y PAsHKX I'pynn dieHHC-
TOHOTHX 00pa30BaHA KOKCAJBHLIMA Xene3aMH, MeprKap-
AUMANBHEIMA KJETKAME, MANLIITHIHEBHMH COCYRAMH, KH-
POBBIM TEJIOM R AP.

Hepenaa cucmema OpraHusoBaHa 1o THOY Gpromuoi
HepBHON HEemo4Km, T.e. KAK Yy KOJAbYATHX vepmeil. Ilpn
9TOM YCHIMBARETCS poNb HANMIOTOMHBIX FaHCAHEB, KOTO-
phie coofnia 06pasyioT TONOBHON MOAT, COCTOALNMI U3 TPEX
OTHeNoB: NepexHerc — npomoyepedpyma (zpew. protos -
nepBHil, 1am. cerebrum — Mo3r), cpexHero — deitmoyepeo-
pyma (rpeu. deuteros — sTopoit, aem. cerebrum — moar) u
safgEerc — mpumoyepedpyma (zpex. tritos — rperuii). Or-
MeqaeTcH TeHISHIHA K OANTOMepHIANAH TauraInes Gplomn-
HOHl HePBHOH IeHOYKH, YTO BHIPAMKAETCH B YMEHLIISHHMH
KOJHYECTRA Y3JI0B-38 CYeT HMX causaHuda. OGLIIHO OUYeHb
XOPpOIIC PA3BHTH MHOFOYACACHHBIE OPZGHbL ¥y6cms, obec-
NeYHBAIOIIKEE XHBOTHOMY BOCIIPMSATHE OCHOBHLIX BHENTHAX
pazzpasxuTene (cseT, TeMIeparypy, sByK H Ap.).

IToaos8as cucmema YICHUCTOHOTHX OOLIYHO pA3Redh-
HONIONASA, OPHYEM HEPEAKO BRpaMeH HOA0B0H gaMopdHaM,
Becnosnoe pasMEOXEHHNE OTCYTCTBYET, CIOCOGHOCTE K pe-
reHepanul BHpasKena ciaalee, 4eM y KOJALYATHIX YepBeH
(manpumMep, pazpesaHHOe NONOKAM HHBOTHOE nornbaeT, a
He pereHepHpyer B ABe HOBsie ocobum).

TrAR aieHBCTOHOrHE MIOAPASAEAACTCA BA deTHIpe mox-
THna: TpEAOGHTOOOpasHEe, xabpogmmeamue,
Tpaxefinbie H xenxuepopne. Hmxe Mu paccMoT-
PHM OPraHH3anHI0 DOCHCHHHX TPEX HOATHIIOB.
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Hopran JKabpoxsrmamue (Branchiata)
Kaace Paxoobpasuvie (Crustacea)

PaxooGpasHbie — eIHHCTBEHHEBIH KAACC MOATHIIA sKab-
poAnmamux. Bee oHM ABAAIOTCA MEPBAYHOBOAHLIMU K-
BOTHEIMH, TIO3TOMY B KAadecTBe OPraHOB ALIXaHHA ¥ HHAX
HMeloTcA ocobhie BHIPOCTBI KOHEYHOCTEH — alpsl, Miau
anunodumui (2pey. epi — Ha, Hax, cBepxy, podos — Hora).
IIpencraBATERAN BTOTO KAACCA OTIMYAIOTCA OT BCEX OCTANL-
HBIX “WICHHCTOHOIMX HANHYMEM ABYX Iap YCHKOB, KpOoMe
TOro, ¥ MHOTHX HPUMHTHBHAIX PaKo00Da3HEIX COXPAHAET-
¢A JBYBETBHCTOS CTPDOCHHE KOHeYHOCTeH, KOTOpoe CUMTa-
ercA HM3HAYaibHLIM. C MOBHIIIEHHEM OPraHUBAIMH JBY-
BeTBHCTHIE KOHEYHOCTH CMEHAITCS OAHOBETBACTHIMH.

JKosoruyeckue HPOpMEL PAKOOOPASHBIX MOTYT OLITH
caMByIMA pasHoOOpasELIMU. CpeZy HAX BCTpedaiorcs Mop-
CKHe ¥ NpeCHOBOAHLIE BHAN. UACTE 3 HUX BEAYT ZORHMI
06pas xusnu (GeATocHEe HOPMLI), ADYTHE ILIABAIOT B TOMX-
IOe BOAB, BXOAR B COCTAB 300ILIAHKTOHA, H3BeCTHR CHAMA-
uHe paxooOpasHuie (HEHOABWKHO ONPUKPENNEHH K AOHHO-
MY cyGeTpary), HEKOTOphIe BHABI SBASIOTCA HAPA3HTAMH.
OueHb ReMHOIHEe DPEACTABUTENH KJIACCA BEIYT HA3eMHbIH
ofipas :xn3un. Beero uzsecTHo oxono 25 000 Bugos, ogHa-
KO M3BECTHBI JAJIEKO He BCE, M 110 Mepe OCBOCHNA 4YelIORe-
KOM OKeaHCKUX IiyOMH SYHCIO H3YYeHHRIX BHEOB palcooﬁ-
PasHBIX GyAer, MO-BUAKMOMY, PACTH.

Boemnee cTpoeHHe paKkoobOPasHEIX MOXKET OBITh BeCh-
Ma pasroobpasHbIM. Tesro paciieHeHO HA TPH OTAeNA: I'OJO0-
BY {(cephalon), rpyze (thorax) u Gplomro (abdomen). ¥ mpr-
MHETHBEEIX (ODM CerMEeHThl ONHOK uacTH TeNa He3AMEeTHO
IIePeXORAT B APYIVIO (HanpHMep, rpyab Gea ACHOH rpaHmIbl
fnepexoanT B GpomKo), Y Gojiee BHCOKGOPraHHIOBAEHBIX
qacTH Tena ArdxpepeRnpPOBAHE.

Crpoerue rolIoBbI y pasHBIX (GOPM MOXKET UMEThL CBOM
ocobenaocTH. Hanpumep, v sxa0POROrHX roJIoBa COCTOAT A2
nporonedancra (protocephalon) u raaronedanocra. B co-
CTaB mpoTonedaNoHa BXOAUT AKPOH, Hecyuil nepByI0 napy
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aHTeHH (AHTEHHYAL), H CAeAVIOIIKH 2a HUM NepBHIA cer-
MEET TOJIOBbl, HeCYIIMH BTOpPYH Mapy aHTeHH, I'Haroie-
(danon 00pasyT OCTANBHEIE TPE CEIMeHTA FONOBEE. ¥ MHO-
TAX paKooGpazHmx (HanpHMep, ¥ BecJIOHOIHX, TORKONAH-
LHPUBIX, PABROHOTHX, PASHOROIMX) 068 0TAELNIA FOAOBH —
nporouedanon ¥ ruaronedaloE — CARBAXTCA B MOHO-
JIATHYIO COCTRBHYIO I'0JIOBY ~ cHHIedason (syncephalon).
¥V ZecATHHOTHX paKOE (K HEM OTHOCATCH peuyHoii pak, oMa-
PBL, JAHIYCTH, Kpalul 7 1p.) rojiosa CIHBaeTCH ¢ TPYABIC,
obpasys ronosorpyabk {cephalothorax).

Ha cerMeuTax TOJIORK PACIQJATRIOTCH pPA3NAMHBIE
IPBJATKH, KOTOPHE MOTYT ObITE DAPHLIMM ¥ HeIAPHAIMH.
HenaparM OPHIATKOM ABIAeTCA BepXHAs ry0a, KOTOpas
npepcrapiaaer coboil cknagky Kyrukyawl, IlapEne npn-
AATKH — 3TO AHTEHHEL H BEAON3MeHEHHHe KOHEYHOCTH.
Ha axpoHe HAXOZHTCA Napa IEPBHX AHTEHE — AHTEHHYAM
(pue. 160), apATOIMHECA PTOMOIOrAMHE TANBIIAM HOMUXET,
OHHM CAVIKAT AN OCA3aHHUA U oboHAHNS.

CerMenTE TOMORB HECYT KOHEUHOCTH, KOTODHIE TOMO-
JIOTHYHE TAPATIONHAM HOAMXeT. B cBoeM KCXOZHOM cTpoe-
HHH KOHEYHOCTH COCTOHT B3 YASHHCTOTO OCHOBRHHA — IIpPO-
TOOOAHNTA, OT KOTOPOr0 OTXOAUT BRYTPEHHHA (3HIONMOAMT —
zpey, endon — BHYTPH, podos — Hora) ¥ HapyxHas (9K30-
OOANT — 2pe¥. X0 — CHApYXH, BHe, podos — HOra) BETBH
(pue. 161), Ogsaxo KOHeYHOCTH, PACIOJ0KEHEERIe B PABHBIX
OTHeNAX Tena, CHeNWANASHPYIOTCS AM4 BRINOIHEHHS ompe-
JEeReHHELIX (YHKOMIA, B CBASY ¢ I6M HX CTPOSHHE MOJKET CHITb-
HO DasANuaTRCA, KOoHEYHOCTH MepBOro CerMeHTa BHAOU3ME-
HAOTCA PO BTOPYIO Napy aHTEeHH, 3HAYHTEALHO (osee IIHH-
HYi0, 4YeM SETEHHYJIH aKkpoHa. AHTEHAL! BHHIOMHAIOT PYHK-
M0 OCA3AHEA, ¥ JSHTYCTOB OYeHb JAAMHBEE OHueBMIHEIS
AHTEHHEI MOMOTAIOT JHUBOTHOMY OGOPOHATHECA, 4 ¥V HEKOTO-
PEIX BHEOR (HANIPHMED, ¥ BOAAHSIX 610X) MOMOraioT IALITL.

OcTanpHEE TPH CETMEHTS IOJOBH TAKIEe HECYT KO-
HeYHOCTH, HO OHEW OGHUHO BHUAOM3MEBAIOTCA B POTOBHE
JACTH B OCYIHECTBIAAIOT HePBRYAYIO 06palborry DAz,
KoreyHOCTH BTOPOrO CerMEHTA IOJOBH NpeofpasyioTed B
BEPXHHAE YeJKCTH, KOTOPEe TAKMKE HASHIBAIOT JKBAJAMM,
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. 13
Pnc. 1680. Peunoli pax (Astacus astacus). Bud ¢ Spiownoii CMOPOHAL:

A—cauems—cauxa;f—mmmm'2-mm'3-mpm
ﬂapamaowenmcmaﬁ,'4—8-xooumusnoeu(nwpmonodu);9,-mnoeoew
© omeapemue; 10 — emopasn napa GprolHsix HoXer; 11 — mpemea — nAmMan Aaput
GpIOLUHEIX HOXEK; 12 — WBCman napa SPIOWHLIX Howex; 13 — aHanbHoe
OMGOPCITIUS; 14 — TEPEAR NAPA OPIOWHEIX HOXGK, 15 — cmepHum V 2pydwozo
caemonma; 16 — cmeprum IV apydroezo ceemenma; 17 — passusiouwecs adya,
APUKPENROHHLIE K BRIWHLIM HoXKam (U3 Fexchu)

uan maHpubynann (HHTEpecHo, ITO ¥ HO3BOHOYHKX MAH-
Aubyna 06o3HATAET HHXKHIOKW YeJI0CTb, & MAKCHIA — BepX-

EI1010, TOTXA KaK Yy WICHHCTOHOINX Haofoport). Iipysersuc-
. Toe cTpoeHHe MaHANGYA COXpaHSeTCA Ha JAWIHHOUHON

:

- CTAEMH, 8 y B3POCABIX ocobelt obbrumo COXpaHAeTcs TOJIBKO

UporonoAuT (zpey. protos — mepeetit, podos — mora), Hecy-
muit 2asybpeHnHyI0 MKeBaTEALHYI0 NOBEPXHOCTL (puc. 162),
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Puc. 161, Cxema cmpoekus NRUMUMUEHOU
KoHeYHOCMU PaKoobpasHbix:
1 — npomonodum; 2 — sudonodum; 3 — skaonodum,
4 — 3AunodumMs! ~ JpIxameiisHble Npudamy

{no Crodzpacey)
a ofe BeTBH pegyLHpYIOTcA. HoHeuHo-
cra 111 u IV rozosHEIX CePMEHTOB IIpes-
CTaBJeHE COOTBETCTBEEHO HepBOH
BTOPOH MapaMA HIHHHX dedrocTeii —
MaxcHaa (eMm. puc. 162-B, 162.T").
KoHeqHOCTY MPYAHRIX CEFMEHTOR
TAKMKE COCHMAIESHPYIOTCA. ¥ MHOIHX BANOB (HaIpHMep,
¥ PEe4YHOro para) KOBSUHCCTH HepPBRIX TpeX Iap IPYAHBIX
CerMeHTOB OpeolpasyloTesa B HOTOUYe IOCTH, KOTORRIe DOMO-
raioT yaepxusaTs numy (cM. pac. 162-E, 162-3K, 162.3).
OcranpHble HOXKH CHVKAT XA NepeABMIKeHHA AHGo mo
TBepAOMY cyOcTpaTy (X0ZWNELHEeE HOTH), (o ANA ILIaBa-
Hug (cM. pac. 162-H).
BpiomaKe cerMeHTH! HECYT KOHETHOCTR (IN30TOAL)
TOJBLKO Y BHICIIUX PAKORB, IIDH 3TOM OHH OGLIYHO CIeNHATH-
SHPYKTCA He IS NABHKEeRNS, a AN ALXaHHA KAN PasMHoO-

SMEHHAS, TIOPTOMY ¥ CAMIIOB I CAMOK OHH MOTYT HMeTh DA3-

JHYHOe eTpoeHHEe (eM. puc. 162-K, 162-JI, 162-M, 162-H).
Hocneausaa napa OpoOIEHEIX KOBeqHOCTelH (Ypomoarl) u-
[OUZMEHUIACE B YIJIOUIEHHEIE IACTAHKA, KOTODHE BMe-
cTe ¢ AHAJBLHOM JOomacThLio (TenbtOHOM) 00pPARYIOT LIHPO-
®KEH nnapHux. Korza pax ORICTDEHIME ABMIKEHUAMH
noarubaer nogx ceba 6pOMKO, OH CNOCOBEH OTHOCHTENLHO

Puc. 162, KowedHocmu peynozo paxa (Asfacus astacus):
A — nepeas anmeHna (awmensyna); B = emopan anmenna; B ~ manoubyna;

F — nepaas maxcunna; [ - smopas maxcunng; E — 1epean HO20NeMocb,
MK — emopas Hoaovemocs; 3 — mpemea Hozovemocms; M — xodunsHan Ho2a
amopodl napbl; nrsoncdsl nepsod napu: camua (K) u camxu (11); emopol naput
camia (MJ, mpemsel napol camxu (H); O — yponodut wecmod Naper BpIHbIX

xoMeuHocmed (A — M - xoneurocmu , K- 0 - mwommﬁpmwxa}.
1 — aNJOAOALM GMOPLIX BHMONNK, 2 ~ SKIONCOUM (SQUEME) EMOPLIX BHMEHH;

3 — wynux sandulyn; 4 — xeeamonsnan nacmumka Mandubyn; 5 ~ andonodum
Nepasix Maxkcunn; 6 — ducmanbHan xeeamensHan rorntacme (basipodff) nepasix
Maxcunn; 7 — npoxcuUMansHas XeaamensHas Nonacms {coxopodit) nepakix
Makcunn; § — andonodum emopbix Maxcunn, 9 — ducmansHan nonacme (basipodii)
SIMOPLIX MAKCUIT,; 10 — MPOKTLIMBNEHER NONECMS (CoXOPOdit] amopsix MaxCUmT;
17 — cxachoznamum; 12 — sx3onodum nepssix Hozoveniocmedl; 13 - sudonodum
nepenix Hogovenocmeil; 14, 15 — xeeamefbHbie NOMACTU NEPakIX HOBONeIoCmel;
T& — anuhodum; 17 — axaonodum amopex noeovemocmed; 18 — andonodum
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amopbix Hogovemocmel; 19 — Gasunodum; 20 — xoxconodum; 21 — anunodum
@mopedx Hozovemocmetl; 22 ~ Xatpel emMopsix Hozovemocmed; 23 — sxsonodum
MPSMbUX HO20MSMOCMBY; 24 = 3HAONOdUM mpemelx Hozouemocmel:
25 — anunodum mpemuux wozovemocmeti; 26 — xabpa; 27 — Humu Koxconoduma,
— SMTONIm mfropoa napj: :;c‘;d:mbnux HO2; 29 = ucxuonodum (ischiopodit);
— meponodum (meropodit, - kapnonodum (carpopodit); 32 - nponom
(pmpodit) 33 — daxmunonodum (dactylopodit); 34 - :msonaOu;n
{us Fexcnu)
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GRICTPO TIIBITH B XAPDAKTEPHOM A PaRoB HANTDABJIEHMH —
3ajoM Hamepefd. O6miee KOJUMYECTBO KOHEWHOCTEH Y pA3-
HBIX BHIOB NIHPOKO BAPEUPYET, HAIIpEMeD, ¥ PEYHOTO PAKA
HX HacyuTHeaeTcs 19 map.

Amavromun. Hoxpoes: mera. Boeluane NOKPOBH Da-
KOOOPS3HBIX 00Pa30oBaHE INACTHHKAMH KYTHEKYABL, FOKPE-
BAIOLIMME CO BCEX CTOpPOH Teio, Ilpm sToM cnMUHHEIE OJAC-
TuERH (Teprarst) ofsuHo Gonmee WiMpoxu, yem Sprelnnble
(CTEPEUTRI), NOITOMY AMILIATYAA CTUGaHUA Tena SHATHTENb-
EO OOmbIlle AMIIATYRLI PasrufaBEnA (370 XOPOIIo 3aMeTHO,
KOTAa XHBOTHOe IaniBeT). KyTHKYyNa ofpasyeTca runogep-
MAJLULIM 3METEHeM (THOOAepMoOil), AexcamuM Hemocpen-
CTBeHHO mox Hell. KaK MbI y)Ke ropopuiIHN, KyTAKYAAa dJe-
HHCTOHOTHX SBJAAeTCH HADYKHHM CKeJeTOM. Y HOpH-
METHBHBIX PAK0OOPA3HEIX TOKPOBHI 0THOCHTENBRO TORKHE,
H0 y 0o/iee BEHICOKOOPTAHM30BAHHEIX GOPM OHK YTONINAIOT-
¢ 1 o6pasyioT KecTKHl nmaHoupk. Y MHOTEX paxKooOpas-
HLIX (HATpEUMeED, PEYHOIO PAKA)} B 06IIACTH PONIOBOrPYAH Cer-
MEeHTAOUH YTPAYHMEBASTCH M CIHBIINECA IAACTHHKA (POpPMHU-
PYIOT TONIOBOTPYAHOH IMUT — rapanaxc. ¥ HEKOTOPHIX BHAOB
Kapanake HACTOABLKO paspacraercsd, 4To ofpasyeT paKoBH-
HY, HOJHOCTHI0 3AKPHIBAIOIIYIO TEN0 HKHBOTHONO.

Jing xyTHRYIN pakooOpasHEX XADAKTEPHO OTCYTCTRUAE
BOZOHENDOHALAEMOTO CHO0MA, KOTOPHIA He HyHeH BOEHOMY,
HO COBEpPIIeHHO HEeOOXOXMM HA3eMHOMY YXKMBOTHOMY. On-
HAKO YV HA3EMHBIX paKoobpasHmx (EagpuMep, MOKDHILLI)
3TOT CJIOH TAKIKe OTCYTCTBYET, HO3TOMY OHM BRIHY:KASHBI
38CENATE ChIPEIe MECTA C BIAKHEIM Bosayxom. Iipyrok
0COOEHHOCTDIO ABIACTCA TO, UTO HAPYIKELIA ¢JI0# KYyTHKY-
JBI OOBIYHO MPONHUTHIBAETCH COJAMH, UTO 3HATHTEJILHO
MOBEIIIAET 3KeCTKOCTS MOKPOBOR. KyTHKyIa pakoobpasHmxX
cofepKuT pasHoofpasHbIe THTMEHTEL, KOTOPEE 1 ompene-
ASI0T OKPAcKY JKUBOTHOTO. IlaHOUDE peuHOro Paxa B Npo-
mecce BAPDKM CTAHOBUTCA KPACEBIM H3-3a HAJIAYHA COOT-
BeTCTBYIOMEro NUIrMeHTa, ¥ JKHMBOTO pakKa 3TOT HHIMEHT
HMeeTCS B TOM K€ KOAMJYeCTBe, HO OH 3aMACKHDOBAH HPY-
THMA MATMEHTAMH B DOSTOMY He 3aMeTeH. 1Ipm KEmade-
HuH GOABMIMHCTRO HHI'MEHTOR PASPYIIAIOTCA, & KPACHEIH
COXPRHAETCH ¥ CTAHOBHTCA BHIHBIM.
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HecTrull DaHOUPE HANSHKHO FRIUIGAET TEAO HHBOT-
AOrc, OHAKO He HO3BOIgeT eMy pacra. IlosroMy mepmo-
AHYEeCKH NPOUCXOIHUT JHHEKA, KOTODaA COHPOBOJK,H&GTQS{
CIIOMHBIME GHOXMMNYECKEMH H3MeHEHRAMN ¥ YCHJIeHH-
eM o0MeRHEIX mponeccoB. U3 crapoil KyTaKyaE, KoTOpAn
BIOCAEACTEHH OyAeT cOpoilleHa, BCACHIBAIOTCH HeoGXOIH-
MEBbI€ JXHBOTHOMY BEIlleCTBA, 9T NMPUBOJHT K ee ACTOHZe-
HEIO. JTOMY CcOOCOBCTBYET OCODHHA TrOpMOH NHHBKH, NOX
BoafielicTBHEM KOoTOpOro GepMeHTE PacTBOPSIOT BHYTDEH-
EHEe CHOH KYTHUKYJIHI, B TRAHSX HAKAIJIHBAIOTCH onpexe-
AeHHEIE OPTaHMYECKHE BEUIeCTEA ¥ MHHePATLHEE COJH,
HENPHMED, V PeYHOI'O PEKA B MUNOJepMe OTKIAALIBATOTCSK
TPaHYJELI IVIHKOTEHR, & B MeYeHH — COJH., DOHTeNN{ THIO-
JepME IOCTeneHHO ofpasyer HOBY®O KYTHKYAY, KoTOpas
PACTIONATAETCA MENAY THIOJepMOH U CTAPOH KYTHXYAOM.
3aTeM crapas KYTAKYJIA PA3PLHIBAETCH M KEBOTHOE IIOKH-
HJaeT ee, OCTABIAAA OyCTOH NAHTHDS.

Hexoropoe BpeMsa NOCAe ARHBKH IOKPOBEL OCTAIOTCA
MATKUMH, NOITOMY B 9TOT ITepPAO JKABOTHOE He3sammTHO.
Oznmako xuurb TOTAA BOSMOMEH €0 POCT B DAk CTPEMHTCA
MAKCHMANBbHO 3)deKTABHO HCIONB3OBATE CHTYAUU. Ilo-
HATHO, YTO SRICTPLIM POCT THARH €CTECTBEHHEIM TyTeM He-
BOSMOMEH, IOSTOMY TKAHH HONPOCTY OOBONHAIOTCH, YTO:
GHAYATENLHO YBEJHUYKBAET HX 00BEM M, COOTBETCTREHHO,
IPKBOAUT K YBeNHUEHRIO NHHeHHBIX PASMEDPOB KHBOTHO-
ro, IlocTeneHHO NOKPOBE IPONMTHIBAIOTCA H3BECTRIO B 347
BepAeBAIOT, BOCCTAHABIRRBAA SAIIUOICHHOCTD PAKA, HO IIpe-
kpamasa poct. Co BpeMeHeM cozep:Ranse BOALL B TKAHAX H
BHYTPOHHHX NOAOCTAX YMEHBHIAGTCH, A B CAMHX TRAMSX
VBeIMYHBAOT KONHYECTBO KJIETOK, T.8, IPOMCXOLAT HX Aeii-
CTBHTENBHEIE pocT.

JIuEBKA peryIupyercd pasARYHEIME M'OPMOHAME, IIPEXK-
Be BCero HelfPOTOPMOHOM CUHYCOGOI HeRe3vl, PACTIONOREH-
Rok B rrasHoM crefenske. Ero cmETesmpyoT BRefipocexpe-
TOpHEE KJICTKH, PECHOJOXeHHEEe TPYNINAMH LU0 XOAY
SPMTeNILHOIO HepBa, mOCHe Yerg NrOPMOHE 110 AKCORAM TPaHC-
HOPTHDYETCA B CHHYCHYIO Xelle3y (KOTopaa HA CAaMOM fe-
Jie He NPOAYyOUDPYET FOPMOH, 8 TOABKO HAKAILNHEAET €TO).
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D101 ropMoH ONOKUPYeT CUHTES MOPMOEA, CTHMYIHPYIONIEro
JAMHEBKY, H TAKHM 00paszoM OpedATCTEYeT HACTYILICHHI) JEHHL-
xH. J{EBOTHOE MOMET NHHATH TOJNLKO B TOM ciydae, ecrH
cOZepKaRne TOPMOHA CHHYCOBOL Kesre3bl YMEHBITMTCH.
BuyTperHuAs NOBEPXHOCTE KYTUKYAL 06pasyeT yrays-
JeHus U TpedHM, X KOTODHM NPAKPEIIAOTCA CKeleTHH e
mMumnoel, Kak B y Bcex 4WIeHUCTOBOrHX, coMaTHmdecKad
MYCEYIATYPa PAKOOODASHEIX He 06pA3yeT CTIIOWHELIX CI0-
eB, XAPAKTEPHHIX ANA KOKHO-MYCKYJILHOTO MeIIKa 4ep-
Beil, a audypepeHIHpORAHA HA OTAeNBHBIe NYYKH, KOTO-
pEIe, CORPAIIAACE, 00ecIeUnBAIOT OHpeeicHHOS ABHKeHHE
KOHEYHOCTH Ha¥ APyroi uacth rena. Taxas gnddepennn-
POBK4 MYCKYJIATYPHI HO3BOIAET COBEPINATE ropasno Goree
CAOMHEE JBMEHNS, YeM 3T0 BO3MOXKHO y Apyrux Gec-
HO3BOHOYRLIX HHBOTHHIX. A Bonee adhdexTrsHO paboraio-
mas MONepPedHONONOCATAaA MEIIeYHad TKAHBL crocobma
COBEPLIATE ABHMCHHA HAMEHOTO Guc-rpee, yeM TaagxKas
MycKyaarypa. IIpakpenagach CBOAMHA KOHIAMY K DA3INYT-
HHIM CePMEHTAM MJIH UIeHAKAM KOHETHOCTH, MEIIICUHEIHN
NYYI0K OCYINECTRAACT ABMIKEHHE TONLKO B ONpeAeMeHHOM
CcyCTaBe, NOSTOMY NEHAEHNS BeChMAa PasHOOODASHEL.
Huuiesapumenbran cucmema paKooGpasELIX XOpOIIo
PasBHTA H COCTONT N3 TPYOUATOre NHINEBAPHTENBHOTO TPAK-
Ta, B KOTOPHL BIAKAIOT NPOTOKH JKeNned. Kameanux BKrA0-
qaeT B cebsd NepeaHIn10, CPEANIOI0 H 3ARHION KAIMKY. Ile-
PeAHAA KRIIKA, BRIKNYAIONMAA B cefa IHHEBO] ¥ HeAYAOK,
HMeeT SKTOJEepMANbHOE HpoRcXoXaenne. Ha sceMm npoTa-
MEHHM OHA BHICTHAHA KYTHKYJONR, KoTopasg B Ipolecce
JHHBKH TAKIKE OTCIAMBAETCA M BRIXOAHT 9Y€pes POTOBOE
OTBepCTHe B BEAE TPYOKH. B HeKOTODHIX OTAeJax mepex-
Hell KMIMKY KYTHKYJAAPHAA BRICTHJIKA oOpasyer yToOJIe-
HAA, CHYXKAIEE IR OepeTHPAHHA XRECTKOR UHIH,
PoToBoe OTBEpPCTHE CHEPERH IPHEPLITO HENMAPHLIM BHI-
POCTOM KYTHKYJKI — BepxHel ryboi, 2 caagy BMKHeR ry-
6oii. B por moCcTYHAeT IMUIA, YACTHYHO H3MENLICHHASA T6-
AIOCTANA, 3ATeM OHA ODPOXOAMT AfJbINe B TOACTOCTEHHEIH
MYCKYNROTHH HMHINEeBORX, 4 MO HeMy B 3XelyAOK. ¥ PedHO-
T0 paka of'beMHMCTHIH KeXYAOK TMogpaigenseTcd Ha JABA

194

Puc. 163. Caaummanshuiil paspes, NOKa3bIBaIOWUl Pacnonoxenue
OCHOENBIX YaCmed OpP2aHoe NULeapeHUA PEUHOZO PaKa:
1 — miyeaod; 2 — xapduanuHan yacme xenyoke; 3 — nepedHue MbiLiLL XenyoKa;
4 = cpeduHHT 3YD; 5 = NUNODUYECKAR Yacme Xenyoxa; 6 ~ 380806 ML
wxonydua; 7 — cnenoil dopsansidl ebipocm cpedHel KKy, 8 — 3adNsa KUWKS;
9 — omeepcmue, eedyuise 8 NPOMOK senamonaHKpeaca (us Fexcnu)

oTAesa — xapduaxsumii (nepeannit) U nuaopuveckuir (3am-
unit) (puc. 163). B xapauaabEoM OTAENKe MMEIOTCT TDH KY-
THKYASPHLIG ILISCTAHKH, C HOMOIMBI0 KOTOPDHX OCYHIECTB-
JgeTca BTODHYHAS MeXaHWYecKadA mepepaboTKa nuniwH,
HOFTOMY ITOT OTASN HeNAYRKA eIne HABKIBAIOT XEeBATEILHEIM,
£ eT0 KYTHKVIADHOE OCHAILleHHe — +3HeJVIOYRON MedpHH-
meii». JiyumeMy nepeTMpaEuio ORIH CHOCOGCTBYIOT 333y0-
PEHHEIE KPaf SHeBATENRHEX ILIACTHHOK, KPOME TOro, OHM
UPONHTAHE! H3BeCTRK). [IHUIR B KADAUATLHOM OTHEAE HE TOAD-
KO HM3MEeNBYRETCA, HO B HOABEPraeTCA XHMIUECKOH mepepa-
GoTre cexperaMu, ROTOpHE HOCTYIAIOT M3 MICYCHH.
. B manopuueckoM oTaene meAyAKa, KOTopmit uMeer
MeHbIIHe PASMEPH, HO YCTPOeH CIHoMHee, IPOHCXOZNT COp-
THPOBKA MUI(EBMX dI4cTHO. MeakHe B ZanbHelmem mo-
CTYIIAIOT B CPEARION KHIIKY B B IeUeHDb, IM'ie OKOHIATENE-
80 nepepabaTeiBaloTcA. Bojee Kpynmnie M3 KeJYAKA
HAOPaBAAITCH HENOCPeACTBOHHO B 3AZHION KMIIKY % Ges
Jansbueimeit o6paboTkn BMBOAATCA Uepe3 AHANBHOE or-
peperue. OTHERNBAHNE THINEBOH KaINEOM 00eCIeYRBAIOT
BOJIOCKOBHAHBIE BHIPOCTH] KYTHKYJIH, BHCTHJIAIOMEH mH-
ACPHUSCKHAN OTAEN HeayRKa.
. ¥ npuMuTusabIX GopM (HanpaMep, BeCIOHOIUX) Cpef-
HAA KAIIKA He 06pasyeT BRIDOCTOB, HO ¥ GOJILUIMHCTBA PAKO-
oﬁpasnnx B Hel HMelTCa OOKOBLIE MKEJNe3HCTHE BHIPOCTEI,
KOTODBIC HASHIBAIOT NEYEHOUHLIMH HJIH HPOCTO HEYEHBIO.
¥ peuHOro paxa IeveHs o6pasoBaHa JBYM CAMOCTOS TENDHBIMIE
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JomacTAMA (IpaRoil B JIeBOiH), KaXKIas H3 KOTODEIX BIajaeT
B CpeAHIO KHMKY, CeKpeT NeUeHH COREPIKHT NATIEeBAPU-
TensHbIe depMerThl (MIHEASH, NPOTea3k H rMAPOJA3H), &
TaKyKe SMYJbPHpYeT JKHDH, Haxofdmguecsa B muire. Ta-
KHM 00pasoM, IeueHs PaKooOpasHLIX coBMemiaeT B cefe
GYHKIHH [OEeYeHH H HOMXKeNyACUHOH Keneshl, IOITOMY
300JI0TH EEPEeAX0 IPeaIoYHTAI0T 0603HAYATh €€ CIelBalb-
HEIM TepMHHOM — hepatopancreas, MJIH OPOCTO IRINEBa-
prreAbEON MKenesoii. B KiaeTkax caMol meyeHH IPOMCXO-
ART BHYTPHKJIETOUHOE pacmeljieEne MeAKnX dactui. Ho-
CKONBKY TeYeHb JACTUYHO BLIMONHAET GYHKIEE CPeXHER
KHIMKR, TO Gojee pa3BETAS leveHb O6BIUHO BIEUYET 34 CO-
60i1 yMeHBIIeHRE AIUHEI cpefHell KHOIKH, a MeHee pa3Bu-
Tag — ee yReJHMUYeHHE,

SazHAA KAMIKA AMeer BHJA oburuHof mpamoil TpyOxH,
KOTOpas TAHEeTCH Yepes Bee GPIOITKO H 3aKAHMVBAESTCH AHAKD-
HBIM OTBEPCTHEM. ¥ PEYHOTO PaKa JJIMHA 3aAHedl KHIIKH
Gostee UeM B feCATH PA3 TMPEBLIKIACT JUIMHY cpefHell Kum-
xu. Ha ee BHYTpeHHeH HOBEPXHOCTH HMEIOTCH IIECTh OPO-
AOJLHEBIX CKZaZoK. Kak m nepepuss KHMIKA, 3aJHAA HMeeT
SRTOAEPMANBbHOE NPOMCXOMASHNE H Tak:Ke BHICTIAHA Ky-
THRYIOH, KOTOpad OTCAAMBAECTCA IIPH JHHBKE.

IInma y paxooBpa3HsIX OveHb PasHooOpasHA, HAIPH-
Mep, PevHOH pax BCeAAeH — IMHTAETCHA BOAHON pacTHTENh-
HOCTBIO, OXOTHO HOSAAET XHBYIO AODHYY, IAKANL H T.X.
TInasaomHe payke, ofpasyomue 300IMIAHKTOH, SBAAIOT-
c# QunbsTparopamu. JacTe pakooSpasHHX BefeT MAPASH-
TugeckHl 00pas KHSHA, ¥ HEKOTOPHIX A3 HUX KAINEYHUK
OOJHEOCTRIC PeAYTHPOBAH, )

Huoixameavraa cucmema y MERKAX QOPM OTCYTCTBY-
€T, I09TOMY ra3o00MeH ¥ HEX OCYIIECTBJHETCA Yepes BCIO
MOBEPXHOCTE Tena. OAHAKO y GonbInMHCTBA paxooOpasHEIX
MMEIOTCH CIeNUANA3APOBAHARE CTPYKTYPH, obecnedHBa-
0IKe rasootMeH, — KaGPEl. AHATOMHYECKH RabpaMu AB-
AAIOTCA TOHKOCTEHHEe ILIACTHHYATHC MJIH BEeTBECTHIe 207A-
HOAKTH (HAPY'KHEE BHPOCTH NPOTONOAHTOB HOMER).
OGEIYHO #abpHl PAZBHEAITCA HA TPYAHBIX CerMEHTAX,
y PEeYHOTO PaKa OHM PACHOJOMEHE! B 3abepHEIX KaMepax
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TOJIOBOFPYAM, OPHYEM OTTDAHWYEHBl T&M OT OKpYIKalomel
¢peAkl 1 BHYTPEHHUX OpraxHos. Boga HOCTOSHEC MOCTYHAET
B skabepHBle KaMephl 3a cdeT OBICTPHIX MAIIYIIMAX ABHMKE-
EHi OTPOCTKE MAKCHJLI ¥ OMBIBaeT Kabpul. ¥ MHOrUX Mes-
KHX PaYKOB »xabpbi HUYeM He UDEKPHITH. ¥ HA3eMHEIX Pa-
¥000pasHbIX (HaupuMep, MOKPUANK) Tras006MeH ocyIlecTs-
JNfETCA B TIYOOKMX BETBAIIAXCHA BIOSAYUBAHNAX NOKPOBOB
HOMEHK, KOTODhIe 0GMILEG OMBIBAKOTCA reMOoauMpoH.,

Kposerocnasn cucmema y pakoo6pasHsix He 3aMKHYTA.
Yacth IyTH reMoIuMda OpOXOAHUT [0 COCYIaM ¢ COBCTROH-
HHIMH CTEHKAMHA, ZDYTYIO YACTH — N0 JAKYHAM H CHHYCAM
nmonoct Tena. CTpoerre KpPoBeHOCHON CHCTEME! ¥ PA3HLIX
BHAOCB IDHPOKO BapsupyeT. dBmKenne reMornM@El 00 €O-
cydaM ofycJoBINBAaeTCH COKPANICHUSMHE CepANA, DPAacIoNo-
SXEeHHOPO HA CIMHHECH CTODOHE TelNla B IPYHU, AIH B OplonI-
Ke, B 3aBHCAMOCTH QT TOT0, [Ae HAXOAATCH aabprl. ¥V Heko-
TODHIX BHJIOB OHO HMeeT BHE ZAMHHOU TDYOKH ¢ MHOTO-
YHCIeHHEIMY OTBEPCTASMHA (OCTHAMY) B K&MK/JOM CeTMeHTe,
¥ ReCATHHOTMX DAaKOB CEPAIle OTHOCHTEIBHO KOPOTKOe H
cHabxceHo TonbKO Tpema napamu octuii. Ilpa cucerose oc-
THH 38KDLIBAIOTCS, H reMoNnM(pa NPOTATKUBAETCH B apTe-
PHR, KOTOpPRIe HEPEAKO OTXOLAT OT cepana 8 6oabmoM Ko-
JIYecTBe ¥ B DASHHX HAUpABAeHUAX. Hanpumep, y pedno-
IO paKa oT cepAOA OTXORAT TPE HenmapHable (PAasHad, BepX-
HaAs GDIOMIHAA ¥ HUCXONALIAA) B ABe HAPHLIe (CAMKOBLIe,
WK AHTeHHAJBLHHE, H IIeYeHOUHHE) aprepmu (puc. 164).
ApTrepun HeCKOJNBKO DAa3 BeTBATcA Ha BGozee Mennue, ma
HAX reMondMda HINMBaeTCHA B NOJOCTHHE NAKYHEI, PACIIO-
NOEeHHEIEe MEKAY BHYTPeHHUAMHA oprasaMu. IIpoTexad mo
CHHYCAM, TeMoJiuMdba oTAAET KHCJIOPOA OPTAHAM M TKAHAM,
OpH 9T0M HACBIOIAACH OoTXonaMu Karabommsma. Ilocae aro-
Fro oHa coOHpaeTCA B KPYOHHIA BeHTPAAMHEE (Opromuoii)
CHHYC, PACHOJIOKEHHIE B OpiolnHO#l JacTA MOJOBOrPYRH, H
OTTYJA HANPABJAETCA B NATEPAJBHEE CHHYCH, HAYIIHE
BAOXL TOAOBOrpyAu BOAMsH xabp. Ha aTHX CHHYCOR reMO-
JuamMpa nocrynser B Ea0pEI, I'ie OPOUCXOART raszooliMeH.
Hacwrusumes xucaopogoM, remotuMda orrexaer or kabp
IO 3KabepHO-CepAETHEIM KAHAJNAM B IOJOCTE NePHKApANT #
gepes OCTHH LIPOHRHKAST B ceplue.
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Puc. 164. Cxema
KPOBBHOCHLIX
cocydos
U enaexelitux NaxKyH
y decamunoz020
paxa (Decapoda
macrura):

1 - cepdye;

2 — nepuxkapduil;

3 — nepednAn aopma,
UnU 2Na3IHAR apMepUR;

4 — caxxoean apmepus; 5 — HUKHARA Bpiotwman (ModHepexan) apmepus;
6 — GprownHol BeHO3HLIT CUHYC, 7 =~ APUHOCAILLS XabepHee cocydii;
8 - HucxodAuen apmepyst; 3 — eepXHAR GPIOWHAR apmepus;

10 — Xalepno-capiesHiie XaHael. TGYSHONHDIE SPIMOPUL HE CXOME
HE UIDEPaKeHSs!, U oB03HaYOHO JOLINENUE 26MONLIMGDL!
{ua A. B, Hearoaa u coaem.)

Ecan malpsi OTCYTCTEYIOT H Pa3o00MeH oCyIIecTBIA-
eTcs yepes BCIO IIOBEPXHOCTL Telia, KPOBEHOCHAA CHCTEMA
PASBHTA 3HAYHTENBHO XyiKe HAH BoolIle DOJHOCTRIO pe-
AyBUPYeTCa.

JIpixaTe b ELIMA IMATMEHTAMM Y PasHuX paxooGpas-
HBIX CIYXKAT TeMOrJ06MH HIH TeMOIAAHAHE (3TOT MHIMEHT
IIPH B3aUMOAeHICTBHH C KMCJOPOAOM CTAHOBHTCS CHHEBA-
THIM), PacTBOpEeHHENEe B reMoaamde.

Buoideaumenvras cucmema NpeACTABISHA DAPHEIMM
BHAOH3MEHEHHBIMM LeloMOTYKTAME (MeTapedpRAAAME).
Kaxasiii B3 HEX COCTOUT K3 HeGOJIBIIOTO MeImo4yKa, Ipef-
craBaaomero coboil 0OCTATOK menoMa H coobiaromerocs ¢
HHM uepe3 oTBepcTHe (RedpPOCTOM, MHINEHHHBIH PEeCHHYEK)
H3BHTOTO BHIBOJZHOTO KAHAMNA C JHENE3ACTRIMH CTEHKAMH.
Hucransumit xonen kanana ofpasyer pacIIHpeHue — MOTe-
BO#i My3BIph, OT HETO OTXOAMT KOPOTXMIl KAHAJ, KOTOPHIH
OTKPHIBRETCA BAPYIKY. ¥ paxooOpasHbIX BOZMONKHO JBA THII&
BHIACTRTENLHEIX CTPYKTYD, IPHYeM oM 0ba mmelor mpH-
MePHO OZMHAKOBOE CTPOeHMe (OOHCAHHOE BHINE), HO BHI-
BOIHBIE KAHANK ¥V HUX OTKPHEBAIOTCA NIO-pasHOMY: Aubo y
OCHOBANHY AHTEHH — AHTeHHAJNLHNE, HIN 3eleHEle (M3-3a
XApanTePHOTO 38JEHOBATOrQ IEBETA), MeNle3hl, JH00 ¥ ocHO-
BRHAA BTOPOH IADLL MAKCHILA — MAKCHJLISPHLIE MKeJeakl.
B xope orToreHesa oBEIMEO OHHMH THI BHAESARTEILHEIX JKeles
CMeHeTCR APYTHM, IDHYEeM ¥ BHICIHAX PAKOB (B TOM YHCNE H
¥ PeYHOTO PAKAa) BO BEPOCIOM COCTOAHNY MMEKTCA AHTeHHANE-
HLI@ JeJie3hl, 8 YV BCeX OCTAABHLIX — MAKCHIAAPHEE.
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H epsran cucmema COCTONT U3 OKONMOIVIOTOYHOTO Heps-
HOTO KoOJbLa H 6plmEOR HepeHO# nemouku. Hepexmmit
OoTHZeN HpPeACTARNeH CHGHHOOPIAHU3OBAHHEIM TOMOBHBIM
MO3TOM (HAATIOTOYRLIM MARTITHEM), COCTOANIMM M3 TAPHBIX
raHrAHEB: NepefHerc (IpoTonepefpyMa), MHHEDBAPYIOISe-
ro riasa, cpeggero (gefironepebpyMa), HHHEPBHPYIOLIErO
AHTEHHRYJIL, B 3agHeT0 (TpUTOLepefpyMa), KOTOPHIA HRHEp-
BHpPYeT BTOPYIO APy anTeHH. OKOJMOTJIOTOUHEIE KOHHEKTH-
BH (OT HHX 4acTO OTXOZAT HEPBH KO BTOPOH Mape anTeHH)
COeTHHAOT I’OJIOBHOﬁ MO3Tr ¢ IOATAOTOUYHEIM TAHTJIHNEM.

QOprannzanng OpPIOIIHONA HepBHOIM LEIOYKHM BO MHO-
TOM OTAMUAETCA OT ROJBYATHIX uepseli. IIpemie Bcero y
GONLIIHHCTBE BHACE (3a HCKJIIYEHAEM HEeKOTODHIX IIpH-
MMTHEHEIX GopM, Haupumep xkabpororos) Gpiomere Hepe-
HBle CTBOJEI COMMMKAIOTCH, & COCENHHE TAHTIHH, HAXOXA-
HIgecs B OXHOM cerMeHTe, cauMBalorcs (puc. 165), kxpome
TOr0, CAMBAYOTCR TAEFJIHH, HAXCHAIIAECST B PASHHIX Cer-
MEHTAX, H3-23a Uero ZAHHA HePBHOH DeNOYKH H KoJImde-
CTBO Y3J0OB B Hell yMenpmaioTca. Hanprmep, ¥y pedHOro
paka Ha 18 3aHHX CerMeHTOR TeJa OPHXOANTCS NHOIL 12
TAHTIHER.

Hapsaay ¢ comarndeckoil, v paroofpasHuIx Tarxe
HMEETCHA PA3BATAS BETETATHBHAA (CHMITATHYCCKAA) HEPEHAA
CHCTEeMAa, KOTOpP&dA COCTORT H3 I'OJOBHOTO OTHEJIA H CAMOA-
THUYECKOTO HEPRA C CONMYTCT-

BYOINEME raErmuaMn. OHA
PeryJHupYeT AeATENALHOCTH
BHYTPEHHHX OPTaHOB H IIPEX- |
Ae BCero THMEeBAPHTEeNBHOR
CHCTEMEI.

A

n Pue. 185, Tunut cpoenus
UEHMPanbHO20 HEPEHOZ0
annapama paxoobpasnbIX:
A — omp. Anostraca; & - omp.

n Euphausiaces; B - omp.

Stomatopoda; I — omp. Decapoda —
dnunroxeocmuie Macrura: 1 - omp. B8
Decapods — kpalici; E — omp.
Copepoda; XX — nodxn. Osltracoda T K
{no FusGpexmy) B
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Pwuc. 166. Op2anbl 3peHus
panoolpasHbix;

A —~ CXeME CIMPOSHUA HENAPHOBO BNEIKE
Cypris (uz Brovnu); & — paspes 4ope3
crnoxnuill enas wabponoza Branchipus
{us Knaycs); B -~ ywacmox paipe3a Jeped
CRoMHEI 2na3; 1 — pemuHansHpie Knemxu;
2 — apumenbHibii Hope; 3 — XPYCINANUK, 4 — NUSMEHMHLIE KRBT, 5 — XPYCMamoHbie
KOHYCHI; 6 — G0l DOmUHANBHLIX U NUBMEHMHBX KNBMOoK; 7 — HopaHbie e0noxna;
8 — Myckyn enasHoso crmelenska; § — Mose; 10, 11 — 28H2NUO3HLIG CKONNGHUR
HEPOHBIX KNBMOoX; 12 — XUMUHO8as NPO3payuHan Kymuryna; 13 - ducmanbHee
YACTIY POMUHANLHEIX KNEMoK; 14 — pemunansHeie xremiy; 15 — Sazannnan

memBpana; 16 — HepaHee BOMIKHE, OMxodRULY om BasansHoll vacmu
Knemoi; 17 — ApOCAOIKY NUMENMa MeXDY OMAeNLHLIML OMMAMUOURML

Hepsras TRa"s: pakocobpasHHIX, HAPALY ¢ OGHIMHEIMUI
HePBHEIMHA KJSTKAMH, TAKME COSEDIKUT HepOsRIOKPHIHO-
IIHTHI, KOTOPHIe CHHTe3UDPYIOT HEAPOTOPMOHEI, ofecIeunBa-
0OIHe TYMOPANLHYIO PEryAdlMI0 BHYTPEHHHX IPOLECCOB.

Opzanbi wyécme NPeACTABASHM Ia3aMH, OPraHaM¥
OcCH3aAHMA, OPTAHAMH XMMHYECKOI'0 YYBCTBA H OPraHAMH
paBEOoBecus. I'J1aza MoryT OHMITH CAOKHBLIMEA W (ojee mpo-
ersimu. Cnoxtynie, naA GaceTHPOBAHAERE, MIA3A COCTOAT H3
MHOTOTMCIEHHHX MEJKWX ITA3KOB — oMMamudues, Kax-
el B3 KOTOPEIX GYHKIHOHAPYET HHAHBHIYVAIBHO H OXBa-
THIBAET ONPEACIeHHYI0 Y8CTh OXPYHAKINET0 NPOCTPAHCTRA
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Tabauya 2
HaMeHenHe KOANYSCTBE M Pasmepos GACETOK NPH POCTe PAKa
(o Bepurapary)

Annua paka, cm Yueno dacetox Pasmepbt GaceTox, MKM
1 835 22
45 1930 46
10 2275 60
13 3050 65

(pre. 166). B pesyabTaTe paKk BOCHDAHHMAET OKpPYRKeHUe
B BUAE MO3AWYHOro uaofpamenus. OrpenpHuil oMMaTH-
guit COCTOMT H3 CReTOOPEJOMIAIONIMX JNH3 B JyBCTBH-
TeJbHEIX KJNeTOK, OT KOTOPHX OTXOFAT OTPOCTKH, (POpMHE-
PY®IHe 3pUTeALHEIN Heps, Mexxay cofoil riaskue oTnenre-
HE TOHKHMH OPOCAOHKAME IATIMEHTA. YCTAHOBAEHO, 4TO
KOJHYeCTBO OMMATHIHEE B CJOKHOM Iade PeyHOro paka
CTAHOBHTCA G0JIbIIE ¢ BOSPACTOM paKa, 0JHOBPEMEHRHO YBe-
JAYHBAIOTCA HX pasMepll (Tatx. 2). )

CrnokHEIE TIaza ABJSIOTCA OADHEIMHE B OOLITHO CH-
AAT H& COEOHAJILHKIX BRIPOCTAX — TAASHHX crefenbkax,
KOTOpEIe XOPOIIO 3aMeTHH ¥ PedHLIX paxos, AIH KpaboB.

Jpyroit TR raasa mMeeT MeHBUIEE DA3MEDEL H YCTPOEH
He Tar CN0xH0, OH COCTOUT B3 OArMexTHOro DOKAJA, K KOTO-
POMY 0 GOKAM NPRICKAT YeTHIpEe IPYIIILL MYBCTBATENLHBIX
xaerox. Haz OoxaxoM pacnonaraercd CBETOOPeIOMAAICIIAR
JiuHza - xpycranux (cM. pue, 166-A). IIpocroil roas seerga
HenapeR, 0GEIYHO OH PACTIONAIAeTCA Ha HumHeH MOBEDXHOCTH
TONOBEI MEXAY anTenHyaavi. IIoCKOMLKY OH HMeeTCd v n-
IHHKA — HAYILUIHYCA, €10 TAKIKEe HA3LIBAIOT HAYTLAUGALHBLIM
2R030M, ONHAKO Y BECJIOHOTHX M MHOTHX PAKYIIKOBLIX PAKOB
TAKHE I'a3a COXPAHAIOTCH H BO BIPOCIOM COCTOSHHN, TPUYEM
C/IOMKCHEIE IVIA3A ¥ HUX He Pa3RHBaloTCA. MHOrHe MHCTOHOIHE
PaKxs BO B3POCAOM COCTOAHMK HMMeI0T 00a THnA rias, a 9acTh
BRICOIHX PAKOB — TOJNBKO CHIOMKHBIE,

MexannuecKkue pasapaseHHsa BOCAPHHAMAIOTCA BOJIOC-
KAMH, IOKPBLIBAIOI{EMH TeN0 B 0CO0eHHO KOHeYHOCTH, IIPesk-
Aie BCero AHTEHHEI H AHTEHHYJAH., OpragaMi XHNWIECKOTO
9YBCTEA SBIAAIOTCA BOJIOCKH ¢ OMeHb TOHKOM KYTEKYNOii,
pacrnoloKeHHble TONLKO HA AHTSHHYJAX. ¥ OCHOBAHMSA
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TAKHY BOJOCKOB HAXONATCH OUNIONAPHEIe HeHPOHEL, BX Jy8-
CTBRETEALHEIA OTPOCTOK HATPABNIEH K BOJIOCKY, 8 8KCOH — B
rapranii. BoabliwHeTRO paKOOOPASHEIX He HMEIOT OPraHoB
DPABHOBECHH, OAHAKO ¥ PEUHOTO paKa ¥ MHOTMX ZPYIHUX fKe-
CATHHOMMX B OCHOBAHHH AHTEHHYNH HMeeTCd CTATOUHCT.
OOLIYHO CTATOIMCT NPeACTABAAET cODOH OTKDEITOS MEIHNKO-
BHNHOE BIAYHBAHME NOKPOBOE, ¢coolIjaloliescsa ¢ OKPYXa-
et cpepoit. B nmpouecce auERKA BMecre co cOpacsiBae-
MOt KYTHKYOH OTTOPraeTcd H BHICTHIKA CTATOLACTA. 3aTeM
yepes OTBEPCTHE CTATONMCTA B €ro NoJ0CTh NOMAKAIoT Hec-
YHHKH, KOTOPEIE BHTOJHAIOT POIL CTATONMTOB. JiHO cTaTo-
IIHCTA BEICTIAHO TOHKON KYTHKYAOH ¢ YYBCTBHTEJIbHEIMH
BOJIOCKAMM, KOTOPEIe (PHKCHPYIOT CMEIIeHHe CTATOIMTOB P
H3MeHeHHH DOJ0KeHHH Tela *KHMBOTHOTO B OpOCTPARHCTBE.

IHonoeas cucmema Yamie Bcero pasAeNbHAA, JHIOL ¥ He-
MHOTHYX IIPeJICTABATENEH YCOHOIMX PAKOB, BeTYIIAX CHAAYHIL
o0pa3 MHIHH, HMeeT MECTO repMadpPORHTHIM, Y pPasjesbHo-
NOJEIX YacTo BRpakel Hotoaol gamopdusM (T, €. y cAMIIOB B
CaMOK DasfiMuaeTCA He TOJbKO BHYTDeHHee CTpOoeHue, HO H
BHeImHee), HAOpUMEp, ¥ HUammx dopmM (ocolenno y mapasd-
THYECKHYX) CAMKA HAMHOTO KpynHee camita. Ilomonkie xeme-
3hI 3aKJAALIBAIOTCA NAPHO, HO B XoJe sMOPVOHANLHOIO pas-
BirTus 06a 3ausTra 0OLIYHO CAHBAIOTCA MESKAY coboit, obpasya
HEeNADHYIO roHagy. JIMme y HeMHO-
X TPUMATHBHELIX (HOpM COXpaHIIOT-
¢a [NapHBLIE MOJIOBLIE JKefle3hl.

¥ caMma peYROTO paKka CeMeH-
HHK pacIOIO0XKEeH B I'OJOBOTDYRH.
Ero mepeaHAs Y4CTH COCTORT HS
ZBYX JtomacreHl, HO 3axHnit oraen He-
napaRE (puc. 167). T'ucronormgec-
KU CeMeHHHK COCTOHT U2 MHOMKeCTBA

Pwuc. 187. Myxcroil rionoeoli

SrAapam payHozo paxa;
1 — NapHan YACMb COMENNUKE;
2 — HANapHaR Yacms COMOHHUKE;
g 3 - cemanpoaod; 4 — ceMaapmocauud
KkaHanm; 5 = nonosoe omeepomue;
6 — ocHosanue 380neli 2pyomol Hoau
{uz Foxcni)

rpyboueK — CEMEHHRIX KAHANBLEB, B KOTODBIX NIPOHCXO-
ABT cmepMarorexzes, Or ceMeHHRKA B O0MacTH coeguHeHMA
napHOi B HelapHOM YacTeill OTXOAAT ZBA BETBAIGHXCH Ce-
MATPOBOLA, OPHMYEM BX MKEIe3HCTAS NPOKCHMANsHAA YACTh
HAMHOI'O TOHBINE TOJCTOCTeHHOH AHCTAABHOHA, BHIDOMAHS-
s0m1ell PYERIHUIO CeMANIBEPTaTeIbHOIO KaEana. Mymekue
HOJAOBHE IMPOTOKH OTKPHIBAHTCH HAPYIKHLEIM OTBEpCTHEM
H& OCHOBARWY IATOI Naphl XOAWIBHEIX Hor. CiepMHH pey-
HOI'0 pAXA MMEIOT JHCKOBHAHYIO GopMy M cHAGKeHB MHO-
FOYHCJCHHBME JYIeBHAREIMYE OTPOCTKAMH. ¥ MHOTHX
BHAOB CHEPMHM COBEPEHIEHHO HEIOABMKHK, IPH STOM OHH
YACTO HMEIT KPYOHHe pasMephi. Tak, HampuMep, cnep-
MHEH PAKVIIKORKX PAKOB ABNASTCHA CAMBIM AXHHHLIM cpe-
AN BCeX JKHBOTHBIX Boo0INe — ero OQMHHA AocTEraer 6 mm,
YTO B AECATH pas foJbie caMoro paxa (1).

Crpoeniie AMYHMKA YV CAMKH DEYHOI'O DPAKRA BO MHOTOM
HANOMHHAET CTPOEHHE CeMeHHIKA — ero MepeiEas YacTh TRK-
e mapHas, a 3afHAL — neAasHan (puc. 168). ITapunie gimeso-
JBI HMEIOT 3KeJe3UCThIe CTCHKE, [IPOX0AA Yepes HuX, Afnex-
AE€TKH OKPYXRATcA cKopaymoil. auHa sinesofon
OTHOCHTENBHO BeGORBIIAA, OHA He 00PA3YIOT HETeNb B OTKDLL-
BAJOTCA HADYAY HA OCHOBAHHAX TpeTheil mADH XOAMIBHBLX
HOr'. ¥ MHOTMX BHIGE CAMKHY HMEIOT CeMANPHeMHHKH, KyIA
HpY KOOYAAIHAA MOCTYHAET
£uepMa caMig, KoTopad Xpa-
HETCH TaM A0 OIJIONOTBOPEHMs
AL, Pacnonomxenne MOAOBBIX
OFBEpPETHIl Y PARHBIX BHAOR MO-
ser GHTH HeOOMAAKOBEIM,

ITomoBoit arktT y pasnmd-
HBIX PaKoOOpPasHEIX NPOTEKAa-
LT TWO-PASHOMY, YACTO AOBONL-
HO cBoeoOpasHo. ¥V MHOIMX
OILTO[OTBOPeHAE BEHYTPeHHeE,

Puc. 16 8. Xencxuili nonosoli annapam
PEYHOZ0 paKa:
1 = "uHUK; 2 - Aliyesod
{t3 Fexcnu)



IIPH 9TOM caMell mMepefaeT CaMKe NaKeT ¢O CIepMol — CHOep-
MaTodop, HIA BROAKUT CHePpMY B NOXOBHIE OTBEDCTHA CAM-
KE. ¥ PeuHOI0 PAKA NMOJOBHIE HApPTHeDH CTAHOBATCA Ha-
NpOTHB APYT EPYra M OTKPHIBAiOT OPIOIIHBIE CTOPOHHI.
CnepMa caMma cTeKaeT no XKenobraM neppofl mapsl 6pro-
HBIX HOMEE, CTIENAANHIHPOBAHEEIX B KONTYIATHBHEIC opra-
HEI, ¥ IepeHocHTesa ra crepuur VIII cermerta rpyan. Tam
cImepMa 3acThIBAET M OpeBpamiaeTcsa B cnepMarodop. Ilpu
OTHJIAZKE fAXN CAMKA IOABOPAYMBAET ODIOIIKO K TDYAH,
PACTBOpAET MACCY, OKPYKAIOIIYIO CIIEPMUH, IIPH 2TOM CIteD-
MHMRA OCBOGOKAAIOTCS H OIUIOAOTEOPAIOT Aioa., 3aTeM on-
JIOXOTBOPEHHEIe AMNA TPHKAENBAIOTCA K GDIOMIHABIM HOMXK-
KAM CAMKH, I ¥ HpOoAOJKAIT cBoe paspuTHe. OTKAanKa
AL, ¥ PEYHOTO PAKA MPOHCXOMHAT B KOHIE OCCHH — Ha4Yade
aumul. [lepes aTHM caMka ofasaTenbBO JHHEAST. Pakood-
pasHble 3aborarca o noromcTee. Hexoropoe BpeMa noce
BRITYILIEHAA MOJIOALIe PAvaTa OCTAIOTCA IOJ OpromrxoM
MATePH H, CIeNOBATENbHO, OO0 ee JAIATON.

¥ GoARMAHCTBA PAKOOBDA3SHEIX H3 Afia BRIXOXHUT
JAYRHKA — HAYRAUYC, KOTOpas BeAeT HAAHKTOHHBIA 06-
pas xu3BA. [lepuogNYecKE AAHAL, JAYHHKA DACTET, H C
KamJolli nmABKOA ee TeNO YANUHAETCH, YBeIHTHBACTCH
YHUCIO CEFMEHTOE, DASBHBAIOTCA KOHEYHOCTH H BHYTDEH-
Hue OpraHm (puc. 169). ¥V BHICIIHX PaXoB HAVILIRYC Da3-
BHBAETCA B APYTYIO JHYMHKY — 30€@, ¥ KOTOPO# PASBHTE
POTOBHIE YaCTH B HOTOYeJI0C-
TH, HO OTCYTCTBYIOT QCTAJbLHEIE
KOHEYHOCTH, KpoMe TocHeaHe
napu {puc. 170). Hepennuas,
30€8 CTAHOBHATCS MUIUOHOU AU-
YuHKoll, ¢ pRSBATEIMA IDYAHEI-
MHE KogedHocTaME {puc. 171),
a Ta mocae o4epeAHol AHHLBKHA

Puc. 169. luvunka Naynnuyc

._".v:*- R

Puc. 170, fluvunka 30ea Herudb::
1 — nepsabie aHMEHHL; 2 — BMOPLIS SHMeHHLI;
3 — mandubynbt U Maxcunmiey; 4, 5 - Hozoverocmu;
6 — 3a4AMKU X0OUNbHBIX KoHeYHoomet; 7 — Pk,
8 — nocnednan Napa DPILUKEIX KOHAYHOCIGd
{u3 A. B. Maanoga u coasm.)

BHIOU3MEHSETCH B MOJIOAYIO OCO0L.
¥ xkpabor HauaAbHble NUIHHOYHEIS
cTaiuH OPOXORAT B siime, H3 KOTO-
POT'G €pasy BHIXOAMT 30ea, 4 ¥ pey-
BOI'0 DAK& DASBATHE NPOXOZHT BOOG-
me Oez meramopdosa, ¥ Ha alina
BHIXOZHT MadeHBKHI paK.

3navenue paxoobpasnbix B IPH-
poORe OUeHb BeMuKo, KpynHke FOH-
HEe DPAKooGpasHule ABAAIOTCA npe-
KPACHBIMH CAHHTADAMH BOJOEMOE,
noegas nora0NIAX *KHBOTHBIX. Men-
Kue GOPMHE CO3NRIOT OCHORY 30OTLIAH-
KTOHA, KOTOPKIM NRTAIOTCS GONBII0e KOJHYECTEBO BOFHEIX
OPraHH3MOE, IPHUEM 33YACTYI) OUEHHh KPYOHEE, HANDH-
Mep HEeKOTODHe YCaThle KHTOOGpASHEIE A CAMEIE KDYITHBIE
PrIOE (KETOBAA K 'MTAHTCKAS AKYJLI).

Mporue paxooGpazHhele, HanpHuMep peuHolt pax, oMa-
DHl, JAHPYCTE, MHOTHM¢ KPEBETKH, Kpabl M Ap., HCIOJN5-
3VIOTCA 4esoBeKOM B nuumy. Hexoropsie paxoolpasnnie
OpeacTABNAIOT AHTEPEC ¢ TOYKH 3PEHHA NApasHTOJNOrHH,
OOCKOJbKY SABAAOTCA NPOMEKYTOUHRIMH XO3HeBaMy He-
KOTOPBIX ONACHRIX IelbMHHTOB, Hampumep, BeCHoHOTHIH
PAYCK IEKJOH CAVIKHET NEePBEM IIPOMEXRYTOUHM XO3fH-
HOM AJE JHYABKA MIFPOKOrO JEHTEeIA.

Puc. 17 1. Musudnan
AuduHKa Nandanyca:
7 = NepeLio SHMOHHLI;
" 2 — BIMOPLIE BHIMSHHY,
- 3~ 2pydHLIB KOHBUNOCITL,
4 = DOIOLIRLIG KOHBYHOCITIL,
§ — yponodst; 6 — menscoH
{uz A. B. Meanoea u coaem.)




Hoaran Tpaxeitasie (Tracheata)

B aToT ONOATHI BXOOAT HageMHRBE€ H BTODHYHO BOTHEBIC
YIeHHACTOHOTHE, ¥ KOTODHIX I'ago0o0MeH OCYINecTRASAeT S ¢
noMoingsio Tpaxeil. IfoaTun ofpeannaer Asa Kaacca: Ha-
CEKOMEEe H MEOTOHOXKH.

Knace Hacexomuie (Insecia)

9roT KiIacc ABNAeTCA CAMEIM MHOIOUHCACHHEIM He
TOJIBLKO Cpefy YISHACTOHOTHX, KO H CPefH BCeX JKUBOT-
HEIX BooOme. Bosee Toro, BEAOE OAHUX TONLKO HACEKO-
MBEX 3HAYHTENBbHO 0OabINe, YeM HM3BeCTHELIX BUJAOB BCEX
OCTAJIHEEX OPTAHHSMOEB, BMecTe B3ATHX. [lomaraior, 4To
HACEKOMELX HACUHUTEIBAGTCA He MeHee NOJYTOpaA MR-
OHOB BHACB. BelukonenHaa afanTABHAA PAXHALUA HOZBO-
AUIa H&CEKOMBIM OCBOATH HUPAKTHYECKH Bce ofonouknm
ouocdhepn — ragpochepy, BepxHIOW HacTh JuUTOChEpH H
paxe HuHHe caoH arMocdepri. HacexomMme aBAAIOTCA
egNBCTBEHEHIME GeCI03BOHOYEHMHE, KOTOPhIe MMRIOT KPHI-
AbA ¥ COOCOOHHE K AKTHMBHOMY NDOHMBBOJLEOMY HOJETY,
YTO HO3BONMJIQ MM B HOJIHOH MeEpe OCBOMTh BOSAYIIHOE
npocrpaHeTeo. Ha oana gpyraa rpyuna (ecrio3BOHOUHBIX
He B COCTOAHNEH CONMEPHUUYATE ¢ HACCKOMEIMHM IO PasHOOD-
PA3HI0 AJATITAINE K CAMEIM DASHBEIM YCJIOBHAM 00HTAHHS,

Baemnee crpoenne. Teno HaCeKOMEIX YeTKO pazfe-
JIeHOo HA TOJAOBY, TDYAL ¥ Opromxo (puc. 172), coegunen-
HBIe MeXZY coboli mogrmKEo. Fonosa COCTOHT U3 AKPOHA
¥ CIHBINTHXCH YeTHIPEX CETMEHRTOB I'OJOSBEH, OKPY'KeHHEBIX
obmeit xurHHoBoil Kamcynoii. Ha ronope pacmosaraeTrcs
POTOBOE OTBEPCTHE, TIIA38 M YeTHPe Naphl NPHUAATKOB (cM.
puc. 172-1, 172-2, 172-3, 172-6). IIpugaTRaMu AKpOHA
ABNAETCA Napa AHTEHH, KOTOPhle TOMMIOIHYHE AHTEHHY-
JaM (neproii nape anTeHH) PAKOCOPAZHBIX. AHTEHHE Ha-
CeKOMEIX TAKIKEe HASHBAIOT YCHKAMN, HJIM CARKAMY, OHH,
B OCHOBPHOM, BRINOJNHAIOT GYHKIMIO PASANYHBIX OPraHOB
IyBCTE, Opeskge Bcero ocasaEMA H oboHarns. Ilpmuem
MHOTHe HaceKOMBie 00IafaloT OUeHh TOHKHM oboHAHMEM,
IOPTOMY YCHKH ¥ HAX IepACTHE, ¥ APDYTAX BHAOB HX CTPO-
eHUe MoxeT GHITE WHEIM.
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Puc. 172. Pacunenenue Myka-onens (Lucanus corvus):
T — HumHAR 2yBa; 2 — HUNHAR veMocme; 3 — Mandubyna; 4 — eapxnsa aybe;
5 - 20n08a; 6 — CroRKY; 7 — Nepediezpyds; 8 — nBPEas NaPa spydHLIX KOHOHOCTION;

9 — nepeduas napa KpLITiLES —~ Hadkpeinks; 10 — cpeduesp) 11—
E2pyBribix KoHewOcmed; 12 - 3a0neapyde; 13 — m@% “mopanwnapa
n8pa 2pydubIx KoHeuHocmedl; 16 ~ Gplowno (us Munapoea)

I cermeHT TOMOBHI ¥ HACEKOMEIX PEXYIUPOBAH, TOSTOMY
BTODAS [apa agTeHH He ofpasyercaA. IlpEaaTKH OCTANBHLIX
TPpeX CErMeHTOB TOJIOBN ARJIAIOTCA BAAON3MeHEHHEIMY KOHed-
HOCTAMM, KOTOpble PACTIONSTAIOTCA BOKPYT POTOBOTO OTBEp-
CTHA H B cBoell cOBOKYyIHOCTH 06pasyioT poTOROit anmapar.
B ero cocta BXogAT: NpuAaTKE I1 cermenta — mMananGyuinl,
WM BepXHHEe YeJIocTH (echH Maagubyjkl MONIHLIE, TO HX
TAKAe HASLIBAIOT JKBajiamu); npuaaTkn III cermenTa — mep-
BAA NAPA HIDKHENX YeocTed, X OepBbie MAKCHAJIEL; cpoc-
mnrecAa UpHAATKE IV cermeHTa — BTOpAs Iapa HEKHHX
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Pwuc. 17 3. Pomosoli annapam
2PbISYLYeZ0 MUNa YePHOZ0
mapaxasa;

1 — eapxHAn 2y0a; 2 — BEPXHAR YenocmL —
Mandulyna; 3 ~ HiKHeqeRocmHod
WYUK, 4 — HBpYHHaR NORACTIb HUXHeU
yerocmi; § — SHYMPeHHAR lonacmb
HUNKHBT Hamocmu; 6 — RUNXHAR Yemacms,
COOMOAWaR U3 CINBONUKE U OCHOBHO20
yfleHuka; 7 - HuxuAs 2yba, cocmosiuas
u3 nodbopodxa v nodnodGopodka;

8 = sHYMpPEHHAR RONACME RuxHell 2yl
9 = HBDYWHER NONECMb HUXHET 2y0Li;
10 = HuwreayGHOT wiyrnmux
{no Fepmeuzy)

Puc. 175 Nuxywud pomosol
annapam myxu (Musca domestica).
Bud crepedu u cHu3y:

HUXHEYeMOCMKOLT

0 M

Puc. 17 4. flakawiyue pornoesie opaaHbl wMens {Bombus):

1 — sapxnnn 2yba; 2 — opPXHAN HOSHOGMb; 3 = ASLIMOK — CPOCWUACR BHYMPeHHUS
nonacmu el aybe; 4 — muawe2yOmoii wiynuk; 5 — HapywmHER RONACTL HKHET
2ySut; § — HUNHGYerIocmHOU ulynux; 7 — Rod6opoOOK; B — HUKHSR YBICs,
g~ cmnux,w ocHoskoil wnenuk; 11 — nodnodSopodok
(no Bozdanoay-Kamuxkoey)

gesnocTeil, A BTOpHE MAKCHI-
XBl, KOTOpEIE BMecTe 06pasyioT
HeOapHYK HIKHIOKD ryfy. K po-
TOBOMY ANNAPATY TAKXKe OTHO-
CHUTCA M BepxHaAA ryba, HO ee
IpoHCXOMACHHe He CBS3aHO C
KOHeYHOCTAMHE — OHA IIPeACTAB-
aser cobo#ft OORIYHEIN BEIPOCT
KyTHURYAR. CTpoenne poToBOro
annapara HeHocpeACTEEHHO 3a-
BHCHT OT XapakTepa OHIIX #

MOMKET

passEeM (puc. 173 — 177).

Pwnc. 177. Komouwre pomoesie

b=
CocaHuA

A- XOGOMOK KOMAPA 6 DACTIDAGIIEHHOM 8UCE {mMypy),
nanoxeMue yacmed

4=

Puc. 1786. Cocywud pomoeoil annapam
Gaboviu:
A — 2onoaa BaboqKu ¢ PICRDAGNBHHEM X0B0mKoM;
B — yvacmow xo50mxa npir GOMbOM YaeumeHuY,
T — OCHOGaKUE YOUKOE; 2 ~ BepXHAR ayba;
3 — nuxneeybnoll wynux, 4 — HixHAR 2y68,
5 = X000mMOK — HUXHUE Yermiocmu;

9 - nonocme xobormka; 10 - mpaxeu;
11 - myckynamypa xobomxa {no Balepy)

0BITH BeCLMa PasHOOO-

apaakl KoMapa:

3 953993
xoMapa (u3 Jenuxmana); 1 — e8pIHAR
; 2 — Mandulyns; 3 — HUNHAR YOMoCHTIb;
; § — HiDKAHAR 2yBa; § — HUNREOveTIOCHOH
WynuK; 7 = cRIxL



¥ BCceX HACEKOMBIX TPYAb COCTOHT H3 TDEX CeFMEHTOR,
KOTOpLIe HA3BIBAIOT NEPeAHErpyELIO, CPEIHETPYEBIO M 3al-
HerpYABIO, COOTBETCTBRHHO. Bee OHM HeCyT 110 ogHOM Mape
XOAUNBHEIX KOHEUHOCTeH, a mocjefHue ABA CEIMEHTA eI
¥ no mape KpniabeB. OOmmil NI2H CTPOEHEA XOAHJIBHON
HOTH Y HACEKOMBIX CXOXK, HO ¥ DA3HEIX (JOPM MMEIOTCSA CBOH
0cOGeHHOCTU, CBA3AHHEe ¢ 00pasoM KN3HM »TOre BHAA.
YjteHUKHK KOHEYHOCTH HOABUKHO COeNMHEHEI MeXKAY coboit
CYCTABS&MM, YTO IIO3BONAET SKHMBOTHOMY COBEPIIATH PA3HO-
oOpasHEIe ABMKEHHA ¢ BHICOKON aMOIHTYROM.

KpELAIBA HACEKOMBIX He MMEIOT HHKAKOro OTHOLIEHHA
K KOHEUHOCTAM, MODQOAOrAvecKn OHH MPeACTABAIIOT CO-
6011 BRIPOCTH DOKPOEOE TeNa, KYAa IPOAOJIKAIOTCH HepBHEIe
BOJIOKHA H 3JIEMEHTH TpaXeliHoil cHCTeMBI, XOPOIIO 3aMeT-
HEle Ha KphLNe B BUAE MUAOK, PassuTAe KPhlia HAYWRAET-
¢q ¢ MENIKOBLJIHOTO 38YATKA HA HORepXHOCTH Teaa. Korpa
3AYATOXK KPELIA PACIDABIACTCH, B HETO 3ATEKAET MEeMOJIEM-
da, NpHU 5TOM KPBLNO YBENMYEBAETCA B pasMepax M mpuob-
peTaer xapaxTepHyIo (hopMy. 3aTeM remoadMda OTTEKaeT
U3 MOXOCTH 3894TKA, €T CTEHKH TeCHO cONMMxKaloTcd, a ru-
OogepMa YTOHIAETCH, TPAXEH OCTAIOTCHA B KDPBiJie I, KaX MEL
yiKe TOBOPHIH, CTAHOBATCA KHUIAKAMHM.

HanomuaM, 910 o6b1uH0 HMEIOTCH ABE MADH KDHUILEB,
KOTOpEIE DACIIONATAIOTCH Ha CPeAHerpymgH H 3afHETPYIH.
Onuaxo uaime Beero ofe 9TH Naphl Be PABHONEHHE], XOTA ¥
CTPEKO3 OHM IIOYTH opmHaKOBH {(puc. 178). ¥ momymecTro-
KPBUIEIX {KEONOB) NePEeAHAR NAPa KPLUILEE YACTHYHO 3aTBED-
IeBaeT, & ¥ ECTHOKPHUIEX {JKYKOR) 3aTBEDAEBaeT IIOJIHOC-
THI0O M NPERPAIIASTCA B JKECTKHE HARKPRALA — 3THTPH, KO-
TOpHIe Be cIocofHE K Manry-
meMy IOAeTY H IpocTO SaliH-
IOAI0T SAKHIOK OAPY HACTOHA-
MY KPUIEEB. Y ABYKPLUIBIX
(xOMapPHE M MYXH), HAIIPOTHE,
NONHONEHEHMH KPHLIBAMH
CTAHOBHATCA OEpPefHEAA Iapa,

Puc. 178. Cmpoaxoza ropombicno (Aeschna)
{us Munrpoea)
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Pwe. 179 Oeyxeocmxa (Campodea plusiochaeta)
(no fleborxy u Cmaxy)
TOrJA KAK 3aJHAA YMEHBHIAeTCA B pagMepax
M BHIOHSMEHSIOTCH B IKYKANDLIA.

TIponcxoxenne KPHLILEB JO CHX HOP
OCTaeTCA HEeACHBIM, CYINECTBYET HeCKOJNLKO
OPeAmoI0Ke N, COraCHO OAHOMY H3 HHX,
KPBUTBA BOSHAKIH H3 HEHOABHACHEIX BRPOC-
TOB HOKPOROB — DAPaROTYMOB. OTEOCHTEAD-
HO HeGOABII0e KOJHIECTBO BUAOB HACCKOMEIX
GeckphInEL. UacTe U2 HUX YTPATHAA KPHIIbA
B CBAZH ¢ NAPa3HTHYECKHM 0BpasoM »KHU3HH,
HanpumMep GioxH, BinH (eM. Aanee puc. 192).
OaHAaKO WMeTCA U TepPRHUHOGECKDHIILIe
HACEKOMBI® — 3TO BCE CHPEITOUENIOCTHEIE
(puc. 179) 1 IPRMATABHEIC OTKPLITOYENIOCT-
RHe (LIeTEHKOXBOCTKH). i

Bpilomko HaceKOMBIX MOMKET cojepars ¥
pasHOe KOJHYECTBO CErMEHTOR, IPHUYEM YV IIPHMATHBHEIX
dopM cerMenToB Gosbine (Hanpumep, ¥ orpans HeCcCaKKo-
BEIX M3 HOAKAACCA CKPEITO9EJIOCTHHX GDIOIIKG COCTOHT M3
11 cermenToB), a y Goslee CAOMHEIX — MeHLIIe (HATpHUMeD,
V¥ ABYKDBUABIX — BCETO YeTHIPE-IATE cerMenToR). Koneuroc-
TH Ha Oplonike OGRIMHO OTCYTCTBYIOT, HO ¥ NPHMHATHBHBIX
tdopM (HanpuMep, IETHHKOXBOCTKH), & TAKMKE Y TADAKA-
HOB OHH COXDAHAIOTCA B BHJE IPHIATKOB.

Anarommua. Teno HACEKOMBIX IIOKPRITO Tpexcroiinoik xy-
Tukygoif (puc. 180), RoTOpas BHEIOENHETCA HAPYIKY [OBEPX-
EOCTHEIM STIHTeNNeM — ranogepmoi. Kyraxyna nMeer ofnIu-
HOE NI HAZeMBBIX WIEHHCTOHOTHX CTPOEHMEe, CHAPYIKH OHA
DOKPRITA BOAOHENPOHUNaeMo#t MeMOpanoit (HANOMENM, 9TO
¥ PAROOGDAZHEIX STOT O KYTHKYIIR OTCYTCTBYET, IOCKOIh-
KY He HyJXeH B BOAHOHN cpene). B moKpoORaxX HMe10TCA MHOIO-

YHC/IeHHEIe BOJIOCKH H DAVIHYHEE jKeIe3bl.

K moxpoBaM Tena H3EYTDH NPHEKDEUISIOTCH CKeJleT-
HEle MBEIHITILI, KOTOPBIE ¥ HACEKOMBIX PA3BHTEL UpPEe3BHI-
yafpo xopomo A 00pA30BAaHEI NMOIEPEYHOIONOCATOH MBI-
ITeYHOH TKAHBIO. 051]188 KOJHAYECTBO MBEIINEYHEIX HYYKOB

211



Pwc. 180. Cmpoenue nokposos
HACOKOMO20,
1 — RapyRHsIT CROL KYMUKY B,
2 — cpednud CROd KYMUKY b,
3 — GHYMPEHHUIT CROT KymuKyNbi;

4 — zuncdepme; 5 —~ 6asansHas
smemGpana; B — knemxa, obpasyiouas
aonocox; 7 — eonocox (u3 bedi-Busrro)
MOMKET JOCTEIATE ABYX THICAY
(HaDOMHHM, YTO ¥V 4eJIOBEeKA
HACYHUTLIBACTCHA BCETC OKOJIO
600 crenerynx mumrm). Ta-
KO pasHooDpasme MBI JO3BOJSAeT HACEKOMBIM COBEp-
MIATH OYeHbL CACXKHBIC ABH)KEHRMA. Bce uacTu Tena moA-
BIOKHBI, oco0eHHO KOHEUHOCTH H I'OJOBA, MYCKYIATYp&
OpolIKa OPraHH30BAHA MPOINE.

Ocofoe 3HATEHHES A1 HACEKOMOPrO HMEIOT KDHLAOBLIS
MBIIINEI, o0ecTeunBaiOIINe MANTYIIAE ABHMKEHHA HKDBIIX
B noiere. PyaxononansbHoll ocofeHHOCTEIO KPEIIOBBIX
MBIITT, ABAAETCHA TO, UTO HA KAXEHIH HEDBEBIH HMITYJIbC
HX BOMOKHA PEATHpPYIOT cepHell coxpamennii, 4To HO3BO-
ASACT HABOTHOMY COBEPINATE OYedL GoAbiDoe WHCIIO BIMA-
XOB Kpwiyia (HampuMep, HeKOTOpHle KOMADH COBEPINAIQT
CBLIMIEe THICSYH B3MAXOB B CEKVHEY ).

IMuuwesapumervras cucnmenma XOPOIIO DASBHTA K CO-
CTOMT M3 NUIeBAPHTEALHOTO TPAKTA (Iepexneil, cpeanei
A 3afHeil KMOIKK), HAMHHAIOIIEToCH POTOBHIM OTBEDCTHEM
H 3aXaHYEBAIOIIETOCH AHANSHEIM, A TAKIKE MTHIIEBaPATE b
HEX enes (pac. 181). CrpoeHnme KaKAOr0 H3 OTALNOB 34-
BHCHT HEIIOCPeJCTBEHHO OT XapaxTtepa MEINR,

PacnonoxeHHAA HA POJIOBE POTOBAA IHOJNOCTL OKPYKe-
HA FACTAMM POTOROYO annapaTa. B Hee BOAAAIOT EPOTOKH
CHIOHHBIX JKeNe3, KOTOPHX MOMeT OuTh OT omHoit 10 Tpex
nap. ¥ ryceHAI, CHOHHHE KeJe3hl BHIOH3MeHeHHl, OHE
BHIAEARIOT KUAKOCTD, KOTOPAA HA BO3AYXe ORCTPO 3aTBED-
JeBaeT, TPERPAIHAACE B NPOTHYIO HISNKOBYI0 HATD.

Koporras M3orayTas IIOTHA IpojgomKaercsa B Gosee ya-
KHil ¥ AAMHALIA OMIHeBOMN, KOTOPHIA y MHOIHX BRAOE (0CO-
GeHHO MUTAIIIMXCA FHHIKOH mHell, HANDIMED IMesn) BHAE3Y
obpasyer pacummpenne — 306. B HeM nHAIa 38epKUBACTCH,
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. eTea BO3HeiCTBHIO NRIEBADH-

Puc. 181 NuwesapumensHas
cucmeMa 4epHOR0 Inaparkana.
a_ 1- anomsoga; 2 ”ag:ouuue Kenesbi;
nue § = aunopudeckue
npudsmky; 6 — cpednan xuwwa; 7 — morKan
KULuKa; 8 — mONCman Kuttika (MmoHKas (7)
u maneman (8) emecme cocmasnsom
3adioio KuLiKy); 9 - crenod esipocm
moncmol kuiuky; 10 — npRman xuluva;
11 ~ KPOBKANBHOE PaCUILpaNUE;
12 — Mansbauzuesst cocydus;
13 — wegamensnuil aenydow;
14 — pesepeyap cRioHHOL Xenesst;
15 — anteodnoil apomox; 16 — HenapHsli
npomok (no Bebepy}

nepeMenInBaeTCA H DOABREPra-

TenbERX depMenToB. Hanpu-
Mep, NUeAAHBNH Mex upeg-
cTanaAer cobodl mBeTounmrit
HeKTap, YacTH4YHO nepepabo-
TagHMA depmeHTaMn B 300e
Ouensl. ¥ XHIHLKX HACEKO-
MBIX, 8 TAKMKE V DHTZIOLIAX-
¢A Teepzoli mamel (Hampu-
Mep, TADRKAHOB, CADRHTH K
Ap.) oDocne 300a cremyer we-
BATENBLHBIA SKeTYAOK, MYCKY-
JHCTafA CTeHKAa KOToporo ofpasyeT TBepjhle Bmpocm, ne-
peTupapiIne rpydo H3MeNbYEeHHYI0 POTOBBIMM YACTAMM
ALY B TOMOMEHAYO Kamuny, Bea nepefHas KniIka uMe-
eT SKTORCPMANLH0S NPOUCXOMNEHNE M BHICTAANA W3HYTDH
KYTHKYJIOI.

Cpeanas KRIIKA HMeeT 3HTOZEPMANLHOE IIPOMCXOK-
JeHHe H BREICTAAHA He KYTHKYIOH, A JKeJe3HCTHIM 3IHTe-
nEeM ¢ O4eHb BEICOKMMH KieTkaMm#. IIocKoasky cexpe-
nUA HTHX KJAETOK COINPOBOKIAETCH OTAeJeHHMeM 4YacTH
anmKanbHO# (T.e. ofpameHHO! K- MpPOCBETY KHIIKH) I[H-
TOILIASMEI, OHH OLICTPO MOrnGaloT ¥ CMeHAIOTCH HOBBIMM,
38 CcUeT JeJIENHA CTBOJIOBBIX KJETOK, PACOONOMEHHLIX B
PereHEepanIAOHHEIX. KpENTax. Mumeuras ofonouxa TOBB-
e, 9eM B NepeAHeil KHIIKe, COCTOMT M3 HADYHKHOTO IIpPO-
AOAbHOTO (OTAENLHEIC BOJOKHA) ¥ CILIOMHOTO BHYTPEHHETO
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KROABIIEBOI'O CIGEB. H&HOMHHM, 9T0 ¥V YWIeHACTOHOTIHX CO-
MaTHIEeCKad MYcKynarypa o0pasoBaHa molepedHononoca-
Toli MEIIIETHOH TKAEBIO, & BHCUEpanbsas (BXodmas B
COCTAB CTEHOK BHYTPEHHHX OPraHOB) ~ IJIAKOH.

B sroM oTAeNe KUMIEMHAKA OPOUCXOTHT DacIlensieEue
fHONOIMMEPOB ¥ BCACHIBaHKE IIUTATENBHRIX BemtecTB. Oco-
OeHHOCTHIO HACEKOMEIX ABIAETCA TO, UTO KJETKH CpefHeil
KHIIIKH He BEIIEeNAAIOT CHH3H, HO 00pasyioT BOKPYT NHILE-
BOit MacCH nepumpoguyeckyo memdpany. B peaynprare 5TH
MAacchl He COMPHKACAIOTEI C SNUTENAeM U He NMOBPeXAal0T
ero. Yepes neparpodryecKyd MeMOpaHy BEYTPL DPDOHHKR-
0T QepMeHTH, PaCIielIROUMe NOMEMEPH nHmHA. B 06-
paTHOM HanpapieHnn (K DIOHTEAWIO KMINKH) MHTDHPYIOT
MOHOMepH! (AMAHOKHCIOTH M MOHOCAXapHUH), HO AJA Bbl-
COKOMONEKYAAPHEIX BelecTE MeM(paHa HempOHHIAeMA.
Jna ysenuuenus HyHKITHOHANLHOR MOBEDXHOCTH B HaYaNe
cpépHEell KMIIKH KMEHTCA HECKOJIBKO CHENEIX BRIOAYHEA-
HYH — TAIOpUYeCKHe NpUEATEA. KpoMe TOro, CTOHKH CPea-
Helt RHMKK ofpPAZYI0T MHOTOUNCACHHEIC CRIAZKH.

Ha rpannne mexzy cpefHel u sagael xumkoh y Ha-
CeKOMBIX EMETCH MHOTOYHCIeHBERE MAIALIATHEEERL COCY-
AEL, 0 KOTOPEIX Peub NOMAET RMKe OpPH OOCYKISHHD BhI-
AeTATeAbHOH cHCTeMbi. 3aAHAR KUIIKA, KAK B NepefEdas,
EMeeT 3KTOAEPMAJIbHOE OPONCXOKACHAE H TAKIKE BHCTIA-
H& KYTHKYAOH, KoTopas obpasyer CKJAAAKH M IIOKPLITA
MEeJIKHMH BOJOCKaMH. B oTauume or mepefHelt KMIIKH, B
MulredHOH 060M0uKe cpefHeli KMIDKY CHAPYAH pacmoia-
raerca OPORONBHLIN caoil, 4 KoJapUeroil noa Helt. 3agHAs
EHImKa MoxeT 0wty aubdepennmposada HA HECKOJBKC
OT/IeJIOB H MMeTh 3HAUMTENBHYI0 ATuHy. Hanpaumep, y 9ep-
HOP0 TAPAKAHA BHAYAJE KAEeT KOPOTKHIL H TOHKHI oTaeN —
TOHKAA KHIIKA, CHADKeHHAA B JUCTANEHON JacTH MBIITTEY-
HeM cHHEKTepOoM. 3areM clexyer (ojiee ANWHHAA U UIH-
poKana TOJACTAA KHIOKA, CO CAEOhM BHIPDOCTOM B AHCTANL-
HOH gacTH., 3aZRAA KHINKA 3aKAHYUBACTCA UPAMOH KHI-
KO, KOTOpad Iepej aHANLHLIM OTBepcTHmeM obpasyer
EKJOAKAJNBHOE DACITHPEHHE ¢ IEeCThI0 PEKTANLHEIMH JKee-
saMu, cayRammee anA HAKOIWNeHuN bexannii.
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Pwc. 182, TpaxeiiHan cucmemMa YepHO20
Mmapaxana. Bud co crnutrol cinoporst;
1, 2 —~ nepeasn u 6MOPas 2pyOHBIO CIIUEMbL,
3 — 10 = nepaan — aocbMan SPIOWIHEE CMUEMEY
11 — npaman wiura; 12 — cpeduan xuka;
12 = nunopuYecKue ompocmyl cpedHed kuty;

14 — xesamenshuill xenydox; 15 — 306;

16 — nuwesod. Moxpoesr CRUHKY YOARGHSI,
SHYMPpEHHLE Op2atbl @ LX OCMECINacHHOM
nofowersuy (u3 Madina)

{Iuuza ¥ HACEKOMBIX MOMKET GLIThL
camoil pasHooOpagHoil, Ho OORYHO
HMeeT MeCcTO onpeaeNeHHAA COEIHA-
aasanma. Paznmyanie HaceKoOMEle mo-
TPeGNAI0T XKUAKYIO K rpybyio nHmy
DACTUTeNBHOTO H YKHUBOTHOTO NPOHC-
XOKJeHUA, NHIE Mo:KeT ObITH CBe-
ket man ramomeii. Hekoropole Ha-
CEKOMEIe, HANDHAMED TePMHATEI, COAEP-
JKaT B CBOEM KUINeTHHKe cAMOHOTH-
yecKue MEKPOOPTAHU3MEI, KOTOPHIS
PACINEILIAIOT HEeJOCTYNHYH AJA HHX LEeiTI0N03yY noeAae-
Mol gpesecnsrl. MHorme BUALI ABAAIOTCA NAPA3SHTAMH.

Hvixamenvhaa cucmema y BRCEROMEIX TPAXeHHOTO TRIA.
ITo SoraM ABYX BaAHHX CETMEHTOB FPYNH K CErMeHTOB Gpioin-
KA HMeIOTCA AC JecAaTRH NAD OTBepCTHH — cmizM, KOTODhIe
BeAYT B KPYNHEHE TpaxeiiAnie cTROALL. BHYTPH Tesa HACEKO-
MOT'0 CTBOJNE MHOTOKDPATHO BeTBATCA, 00pazyd TOHKHEe TDY-
Gouxu — Tpaxes, coobmalommecs MexAy coboit Ha Gpromr-
Ho¥t cropore (prc. 182), CaMrle MenKne TPaxed — TPAXEOIsl,
JAIIeRHEC KYTHKYJIAPHOHR BRICTANKHE, — MMEIOT TOHKNMEe CTeH-
KH, uTo obmeraaet ragoodmer, Tpaxed rnpoHU3HBAIOT BCe TENO
HACEKOMOTO, IPHYEM KOHICBEIE BeTERH MOTYT AaKe MPOHK-
KaTh BHYTPE OTAENBHEIX KJETOK. 9Th TpyBouKM, HMeloHiae
BKTOAEPMANEHOE NIPOMCXOKECHAE, PASBHBAITCA B X04e OH-
TOreHe3a H3 MIy0OKHY BIAUMBAHWY CTEHKM Tena. Bee Tpy-
Gouxm, 3a MCKAIOUEHHEM TPAXEOJI, BRICTIAAHM KYTHKYNOH,
KOTOpAs cOpasyeT CIMpANkRHOe YTOJMIEEeNUe, VIPOYHAIOMEs
¢reHKy. Jlna o6Mena rasoB ¢ aTMOChEDHBIM BO3AYXOM KH-
BOTHOE COBEPINAST ARXATENbHBIC ABAKEHHA, OPH 9TOM OpIomI-
KO GoJlee HA MeHee YACTO NYALCHPYET.
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¥V INYHHOK, BEAYI{HX BOXHBIH 00pa3 KUSHH (HAIDU-
Mep, ¥ JAHYHHOK MNOJEHOK HJM CTPeK03), CTHI'MEL OTCYT-
CTBYIOT M CHCTEMA Tpaxeil SsaMKHyTa. BEemmnit rasool-
MeH Yy HHX IPOHCXOZHMT B JHCTOBAAHEIX >xabpax, mpoar-
3AHHBIX TPAXEAMH, NOC/AE YEers KHCIOpoX DaSHOCHTCA IO
Teny OGEITHEIM AJIS TPAXeHHBIX KUBOTHHIX cHocoBom.
Kposenocras cucmema BACEKOMEIX, KaK M ¥ BCEX wie-
HUCTOHOI'EX, HezaMKHYyTss. Ceparie, PACTIONOMKEHHOE HA CITHH-
Hoi¥ CTOPOHE HOJ CJI0eM MBI, B NOJOCTH NePHKAPAAAILHO-
TO CHHYCa, HMeST BAJ AIAHOM TPYGKH, 3aHail KOHeN KOTOPOoi
caenoii. Cepane nmo ceoeil mINBRHOHE ocH pasieJleHO IEepero-
POAKAMH Ha HECKOABKO KaMep (uaige ABe, HO GpiBaeT 1 0Mb-
fIe) € OTBEPCTHAMH (OcTEAMY) B GOKOBHIX CTEHKAX H KJAAGA-
uamu. Iepeguuit kogen TPYORU MPOROIIKASTCA B 20PTY, KYEA
roCTynaeT remoanMba nocxe COXpanieHna (CHCTOMLI) Ceph-
1a, ofpaTHLI TOK KMIKOCTH HEBO3MOMKEH M3-38 KJIATIAHOB.
AopTa HaUpaBJAETCH K IOJIOBE M TaM OTKpriBaercd. M3 ro-
noRR reMoamMda cTexaeT IO CHHYCAM B TPyAbL H OpromkKo,
OMLIBSE€T BHYTPEEHHE OPTra"bl i I0CTYNAeT B (OJOCTL OepH-
KapAHABHOTC CHHYCA, OKPYKAIONIeTO cepane.
Tlocrynnenue remonuM(El B DOJOCTh cepana (AuacTo-
N1a) IPOUCXOAHT NPH COKPAIIEHWE IAPHEIX KPHLIOBHAHKIX
MBI, PACIONOMEHAKX N0 XOZY CepAua Nnoj HuM. OTH
MBIIFME COSAHHEHE! ¢ BepxHelt amadparMoil mepuxapiu-
ANLHOTO CHHYCA, COKPAMAACE, OHN MOAHMMAIOT Auadparmy
BBEEDX, CHMIKAA TEM CAMKM JAaBjieHHE B IOJOCTE CHHYCA.
B0 ofecrevynBaeT IPHTOK reMOIHMQEl B pacioRpABIInica
nepHKapAMANBHEIA CHHYC, OTKYAA OHA 3aTéM MEepe3 OCTHH
HocTynaer s cepAue. Orrox reMoAHMOE H3 cepAra oOpaTHO
B IepHKAPAMI NPeAOTEPALIAIOT KIATaHE! ocThil. Yacrora cep-
NedHEIX COKPAICHNH 3aBHCHT OT QYHKIHOHANBEON HATPYS-
KH; TAK, HaOmpHMep, cepane 6abouxn OpaxHAKA B NOKOE CO-
xpamaerca 60 pas, a B noxere — fo 160 pas B MuRyTy.
OTHOCHTENLHAA MPOCTOTA KPOBEHOCHON CHCTeMbI Ha-
ceKOMMX (HampAMep, GTCYTCTBHEe NepudepudecKUX cocy-
Aos) ob6LacHseTcd TeM, 9TO 4acTh ee GyHROHA (TKaneBOH
ra3o00MeH) BHIIOJHAET XOPOIIO PA3BUTAA ALIXATEAbHAA
rpaxeiisas cucrema. [TockonkKy 00MEH rasoB BO BeeM TeNe

218

e -

obeceanBalOT TPAXEH, KDOBEHOCHAA CHCTEMA CHYMHT TOKh-
KO IJA TPAHCIHOPTA NATATEJNLERIX H OHOJOTHYECKHE AKTHE-
HBIX BeIlecTs (HanpHuMep, rOPMOHOB) K OpraHAM M THaHAM
K VAAJNeHHS U3 HAX NPOZYKTOR Pacnajs.

Femonumdpa cogep: T MANTO ABIXATEMBHOTO IHIrMEHTA
(Do OpHMUHAM, PACCMOTPEHHBIM BLIIIE), HOSTOMY Yalle BCETO
Gecupersa (peako okpamiesa). DOPMEHHKIE 3JAeMEHTH Ma-
JOYHCJAEHHEB!, B OCHOBHOM OHH ABIAKTCH Q)aromamu.

Buoiderumenvnas cucmemna y HaCOKOMBIX BpeACTARNe-
HA MAJBbIATHeBLIME COCYAAMH, DePHKAPINATLHEIMH KJIET-
KaMH, HeGpODHTAMH H JKHDOBHEM TelOM. MajlbnurueBsbl
COCY/AEI PACIIONIATAIOTCA HA 'PAHKIIE MEeKAY cpegHel ¥ 3a7-
Heil KHITKOM, HO MOPGHONOrHYecKH DHEANINKAT 3axHell
KHIIKe B PASBABAIOTCA H3 Hee. KONMUYeCTEO COCYIOB ¥ pas-
HEIX BUAOB Bapeupyer or 2 go 200 (y gepHoro TepaxkaHa —
80 — 100) y sapocanx ocobell, y TMTHHOK MeHBIIe, Kax-
BBl COCY[, MMeeT BUA TOHKOMH TpyOouKkM, cBOGOAHEIN KO-
Hell KOTOPO# OKAHYHBAETCS CHAENO, a APyroi BUOajser B
IIOZOCTh KHIIeYHMKA. CHADYIRE COCYAB MOKPHTH CETHI0
MUINEYHRIX BOJNOKOH, COKDAIHEHRE KOTOPHX obecneuHBa-
eT HM HeKOTOPYIO HOABHMHOCTE. B nuTonnasMe padounx
KJIeTOK MAaNbIIHIHEBBLIX COCYAOB, OODAINEHHBIX B IIONOCTD,
HMEHTCA MHONOYHACHeHHHE JKCKDPETOPHBIE BKJIYeHHA.

H3 reMoauMdbl, OMREBAICHICH CHADPYXH MAJBITHIME-
BHEI COCYABI, MOTIOINAIOTCH PACTEOPEHHLIe NPOAYKTHL Pac-
Haja (raaBHELIM 00pasom, GeakoBRoro 06MeHa) | repeBoaATeA
B HepPacCTBODHMYIO QOPMY — KpPHCTANIE MOYEBOH KUCAO-
THI, KOTOPBE MOCTYIAIT B NNOJOCTh COCYACB M MOCTEIeHHO
nepeMemialOTea 10 HAOPABJICHHI) K OOJOCTH KAMIKMH. 3a-
TeM OCBOGOAMBINAACA BOAA BCACHIBARTCH OOPATHO B TeMO-
narmby yepes CTEHKM cocynor uiaH (Goabmeit yacTeio) mo-
CpPelICTROM DEKTANLHEIX Meie3, a 00e3ROMEeHHBIe HIPOAYKTH
BEIE1€HRS BHBONATCA HADYRY Yepes AHAJTLHOE OTBEPCTHE
BMecTe ¢ dexanuaMnu. Takad opraERsanus BHICIATENDL-
HEIX CTPYKTYP 09eHL BHITOJHA ANA HACEKOMBX, NOCKOIDL-
KY BHIBOJHT H3 OPTaHA3Ma IPDAKTHYECKH CYXHEe BEIEecTEA,
QTO CYIMECTBEHHO CHIDKAET DOTEPIO BOALI B NO3BOJAACT HM
06MTATE B OYEHDb JKADKOM KJIMMATE B YCHOBHAX Aedummra
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possl, Opsaxo ¥ BHIOOB, He HCHBITHBIBRIOIIAX HEZOCTATHA
Brary (Hanpumep, taeit), obpaTHan peabcopbiing BogEL U3
BEIAETAEMAIX OPOAYKTOE He IPOHCXOAHT H 3KCKPEeMeHTH!
YACTO CTAHOBATCA KHUIAKMMH.

IleprxapzmrabHEIe KIETKH PaccesHbl 10 GOKOBRIM CTEH-
KaM TIepuXapiua, HX OCHOBHOH QyHKIRACH ABNAETCA IOTIO-
mMeHHe A3 reMoMuMPH TOKCHUHEIX BemecTs. Taxum e obpa-
30M GYHKIHOAMPYIOT H APYTHE BHIIEAUTENBRHEIE KJIETHKH —
He()ponuTHl, KOTOPEIE DACHOMAATAIOTCA TPYHIIAMH ¥ OCHOBA-
HHA NepeAHeil maps! HOD U HA TONOBe BOIMaH HIRHell ry6uL.

BrgenrrensHoli pyExknmeit obnafaer Tagme KHAPO-
BOE TeN0, KOTOPOe CRORCTEEHHO TOJNIBKO HACCKOMEIM ¥ MHO-
FOHOMKKAM. DTOT OpPral npeacTasiafer cofoii 0fbeMHCTYIO
PHIXAYIO TKAHB, KOTOpPAR ofpasyeT MEOMOYHCICHHERIE IA-
CTHl H TH}XH B Telle JXKHBOTHOro, ocofeHHC B OprOImIKe.
JFKuposoe Teno BMNONHEAET HecKonbKo byaKnuii. Iipexae
BCETO B HEM 3aN3CAKTCHA NATATeAbHEIe BelleCTBA, UTO NO-
3BOJIAET SKHBOTHOMY JIHTEeAbROS EpPeMA 00XoxuTECA Oea
nmamu, KpoMe TOro, B KJAeTKAX XHPOBOTQ TejIa HAKAILNH-
BAIOTCA MPOAVKTE o0MeHa, IpHYIeM, NONAB B JKHPOBHIE
KJAeTKH, STM BeIlleCTBA OCTAIOTCA B HHX HABCErga H He
BHIBOJATCA N3 OPTaBH3MAa, ¥ HEKOTOPHX HACEKOMEIX (Ha-
nOpHMep, YEPHOIC TapaKaHa) B HEHTPe CTPYKTYP KHDOBO-
ro Tela HAXONATCH KIETKH, coaepsxkamue Gaxrepun, of-

HAKO POAbL MUKPOOPTAHKSMOB B 2TOM IIPOLECCe emme He IcHA,

Hepenas cuemema, Kax U y BCeX APYIUX YNEHHCTO-
HOTHX, 06pa3oRaHa MOMOBHEIM MO3TOM H GploinHoit HepBHOI
nenogroi (puc. 183). Nonornoit Mmoar npeacrasaser coboit
CHOXKHO OPraHA30BAHHEIA HAArAOTOYHBIA raErami. Ero
BepXHIOK YACTE COCTABIAET NMPOTONepeGpyM ¢ GOABIIHMH
BPHTEAPHEIMA ACAIMH, HHHEEDBAPYIOIRUMHE Taasa. Tyga e
OTHOCATCA rpHOOBHAHEIC TejJa, YEpaBadomwe aanbonee
CHOMHEIMH ARMIKCHHAMNA H pedaeRTOPHON JeATeIbHOCTRIO,
nosToMy rpulcBHEEHLIE Tena Aydnle BCErO PAIBHTH YV 06-
IIEeCTBeHABIX HACEKOMBIX (HANpAMED, MYPaBLEB, ITIE] | AP.)
Cc0 CROMHBHIMH BHYTPHCEeMeWHHIMA oTHOmenuaMu. Hmxe
pacnoxaraeTca JeATonepebpyM, ero 3HATHTENLHYIO JACTH
COCTABNAIOT 0G0HATEALABE AOIH, HHHEPBAPYIONIHE VCAKH.
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Puc. 183. Cxema cmpoesus
HepeHOd CUCMEeMbl HACOKOMO20:!
1 — npomouiepebpym;

2 — ROUGOCOKPSITIOPHLIO KITemKu;

3 « onmuyeckas olnacms Moszea;

4 - dedmoyepelpym;

5 = aHMEHNANbHENT Hepe; 6 -
7 — kapduansheie mena; 8 — npunexawjue
mana; § — OKCA02/I0MOUHEIR KORHEKMUBLS,
10 — nodznomounsil zanznuld; 11 — nepass, 5
udyuue K POMOSHIM KOHBYHOCTIAM;
12 = 2aH2NUU 2pYOHBIX CEEMERMOS;
13 — 2aHanuu BPIOWHBIX COZMEeHMOa,
14 — nenapubill Hepa cumnamiriecxoti
cucmoemMet (U3 Bropmbaxa)

CaMyl0 HHXHICK YaCTh TOJAORHOTQ
MO3ra H GoJBIIYIO 9ACTE OKOJIOIN0-
TOYHBIX KOHHEKTHBOB, BEIYIOHX K
NOATAOTOYHOMY TaHTAMI0, 06pasyer
TpaTONePebpyM., 3TOT OTAEN MOIra
PASBAT 3HAYMTENBHO XyIKe IDeAbi-
AYVIIHX, ODOCKOJALKY YV HACEKOMBIX
OTCYTCTBYET BTOpas NApA AHTEHH
(HAIOMHHM, 9T0 ¥ paroo0pasHEIX
TpRTONEPe6PYM REEEPBAPYET UMEH-
HO mx). Bee oTaenn! rOXOBHOIO MO2-
ra ODapHBIe A CoOOIHAIOTCA ¢ ONHO-
HMeHHBIM FaHT/IHeM IPOTHBOIONOM-
HOK CTOPOEHI HOCPEfCTROM KOMHC-
CYPANBHEIX NDOBOHALIHX myreii,

Bpromreast RepBHEAA HENOYKA CO-
CTOHT H3 KPYIIHOTO NOATNOTOMHOPO TAHFIHA (AHEESPBHPYET
YACTH POTOROTO AILMAPATA), TPEX MEHee KPYIHEIX MPYIERIX
raEraes (HHHEPBADPYIOT, INIASHEIM o0pA3OM, MBIIIE KO-
HeYHOoCTed W KPLOBEIE MEIIONE) B CAMRIX MENKHX Gpronr-
HBX MAagrineB (MEHEPBUDPYIOT cerMenTH Oplommka). Tuciao
OpIONIHBIX TAHIVINGE ¥ PASHBIX BHAOB HEOEHHAKOBO, HO Bee-
Tda MeHLIIe KOJHYECTBA CerMeHTOB B (pIOIIKEe (TONBKO ¥
HEeKOTOPDHX JHUHHOK MOYKeT ORITE 11 rauranes, HO Y Bapoc-
amx ocobeli HX Beerma MeHbine). ¥ MHOTHX HACEKOMBIX CO-
CeHHE I'AHTJIHM CAMBAIOTCA, NPH 3TOM BOSHAKAKT GoXxee
KpYOHEIE CKOIUIEHHA HEPBHBIX KJETOK.

Fs ot
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Kpome coMaTnyecKkoit HepEHON cHCTEMEl, ¥ HACEKOMBIX
XOPOLIO PA3BATA BereTATHBHAA (cHMIATHYECKas) HepBHAsA
cucrema. OHa HAUYHHAETCA OT HEPBOB, OTXOJMANIHX OT TO-
JOBHOTO MO3I'8, H BRACUAET B ceDA cobeTBeHANIe TRHTIIH.
CamoaTwdeckasa HEPBHAA CHCTeMAa VIpaBIAeT AeiATelbHO-
CTHI0 BHYTDEHHMX OPTraHoB.

Hapany ¢ HepBHEIMY KJAeTKAMH, HPCEOAAITHMH HM-
TMyJABCH, BO BCEX OTAeNaX HepBHOM CACTeMEl HACEKOMBIX
HMelTca HelipocekpeTopurie KieTKH. X cexpeTH DOCTY-
IaloT IO AKCOHAM B OCOOHe MKejeshl — KapAHaiAbHble U
NPUNeAKAIHe TeAa, DACIONOXKEeHHEe HaJl MAIIEBAPUTENb-
HBEIM TDAKTOM 38 I'OJIOBHEIM Mo3roM. Hapsaay ¢ Apyramu
sKele3saMM BHYTDEHHeH ceKpeldn, oHM obeciieUnMBaioT ry-
MODAJNLHYIO PeryAfguain AeATefbHOCTH OPIraRA3Ma.

TloBeaeHMe MEOIHX HACEKOMLIX OYEHL cioxHOe. B oco-
GeHHOCTH 3TO OTHOCHTCA K o0IMeCTEEHHARM HACEKOMEIM (MY-
PaBRAM, IUEIaM H OP.), C0AaZaIONTUM CIOKHEIME MeXaAHHS-
MaMH KOMMYHHEAIEH, NP¥ KOTODHX HHpOpDMads mepena-
ercs 0T ogyoit ocobm x apyroi. Hanpumep, maesna, ofHa-
PYHEBIIAS KPYOHBIH HCTOYHHK nanu, coobitaer o ero
MECTOHAXOMACHEH HOCPEACTEOM CHOKHKYX ABMKeHMH (ITde-
AuHECere Tanna). Eme Oonee COI0KHO [IOBeXeHHE MYypPABLER,
pPASHEIe BUIAN KOTOPHX JeMOHCTPHDYIOT YAHBHTEILHEIE HO-
BeZieHuecKue enocobHocT. Hapagy co caokHemaMy BRYT-
pHCeMeHHBIME OTHOUIeHHMAMHA, MEOI'HE MYPABLY ECTYIIAIOT
B KOHTAKT ¢ APYTEMH MypaBbamy. Hampumep, MypaBbH-
aMA30HKH, ¢ TOUKH 3peHHA JeNoBeYecKod Mopanw, ABJA-
10TCA HACTORIIMMH paGoBIagEeNBOAMH, INOCKOIBKY BCIO
paGoTy 38 HEX BHIIOJIHSIOT 0COOH APDYTHX BHAOB, KOTODEIX
OHHM BpPeMs OT BpeMeHH noxuulaior. lna sroro oHE nepmo-
IH9ecKl coBepIaroT Kaberu HA coCefHAE MYypaBelHUKN U
3a6upaloT XYKOJMOK. BRINeAIIHe U3 KYKOJOK MOJIOALIE MY-
PABBH Y3Ke He CTPEMATCS HOKHHYTHL «dydoils Mypasbeii-
HHK M HOPMAJNBHO TaM KMBYT. JIpyrue MypaELH 3aHHMA-
1OTCA CKOTOBOACTEOM (YXA:KHBAIOT 33 THAMHM H HHUTAIOTCH
HX CAXApPUCTHIMHM PKCKDEMEHTAMH) B 3emiefenneM (pas-
BOAAT B CHENHAMBHEIX OTCEKAX MypaBeAHHKA FPHMOH Ha
cyberpare B3 M3MeNLUEHHBIX JHCThEeR). MeKCHKaAHCKHe
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Mefl0Bble MYPAaBbhH 38HACAIOT HHINY B XKeJYIKAX CBOMX e
coOpPATLEB, ¥ KOTOPHIX OPIONIKO HACTOABKO VBESTHYHBAET-
cd, MTO He DO3BOJAET KHBOTHOMY ODepeMeInaThca. IIoaTo-
MY TaKue MYDABBM BCe BpeMd HaXOAATCHA B Mypaseiinmke
H BPeMA OT BPEMEHH OTPLITHEAT KPOTOJOAABIIAMEA 0CO-
64aM XPaHAIMYIOCH B HAX ITHAILY.

Opzanp wyacme y HACEKOMBIX O6BHYHO MEOT00Gpas-
HEI H DAJBHTHL 04eHE Xopomo. Hacexomele cmoco6HE BOC-
NPUHNMATEL BCe OCHOBHEIE THIIH Pa3ApAKeHHit: TAKTHAL-
HEIe (MeXaHHUecK#e), BKycOBbIe, 000HATeLHLIS, 3BYKOBLIE,
CBETOBbIE — H CHOCO0HH OIpPeZeNATh NOJOMKEHAEe TENA B
ppocTpaHcTBe. OTCYTCTEAE HEKOTOPHX M3 »TUX dymxnmil
o0BIYHO BEIGBaHO ocofeEHOCTAMH 06pasa MHUSHM TOrO UM
HHOTO BAAA HACEKOMEIX,

MexaanaecKre DASAPANKEHHRA BOCIIPHHUMAIOT CEHCHII-
JaBI, PAcIONOMEeHHbIE, TIABEMM o0pasoM, Ha ycukax. Or-
KAOHeHRe YYECTBUTEILHOTO BOJIOCKA OIPUBOIAT K B0y Ie-
HEHIO 9YBCTBHTENILHON KIETKH, KOTOPas nepeAaet sAeKTpH-
YeCKHE AMIIYILC OTPOCTKY HEDBHOM KieTKH.

BrycoBhle ceHCHIIR, PACTIONOKEHHARIE HA OPTAaHAX PO-
TOBOI'O ATINIAPATA ¥ HA AUCTARLHEIX WIEHHKAX XONHJIBHBIX
HOI, ABAAIOTCH OPTaHAME BKyca. OHHY CclocoGHBI ONPEeIenaTh
pasnrvHble BKYCOBBIE OTTeHKH, nHinn. O0oHATeNbHEIE CEH-
CHLTEI MMEIOT pasHOOOPA3HOE CTPOCHMe, HO HelpeMeHHKIM
YCHOBHEM ABJNAETCA HAJNHTIHE PR3PHIBA B KYTHKYJe, uepes
KOTODEI MPOMCXOAMT KOHTAKT ¢ OIDEACAAeMBIM JCTYYAM
BEIECTBOM. JTH CEHCHJIIL PACTIORATAIOTCA, B OCHOBHOM, HA
AHTeHHYJIAX B HA YENIOCTHHIX IMYOMKAX, ¥ MHOTHX HACEKO-
MEIX O0OHAHME DA3BATO BeIMKOXENHO, HalpHMep, CaMell
WeAKONPAZA cnocolel OOHAPYIKHTE CAMRY IO 3RIAXY depo-
MOHA HA DACCTOAHMH HECKOABRKHX KIJIOMETDOB, IPH 9TOM
BOCTIPHHHMAETCA KpailHe HASKAA KOHHEHTDAIHA JIeTY4ero
BemecTsa (HA YPORHE OTACHBLHEIX MOJEKYI).

HecmoTpa Ha TO UTO GOJBIIMHCTBO HACEKOMBIX CIIO-
c0o0HO BOCOHPDHHEMATE 3BYKH, CIEeNNAJbHEE OPralkl CIyXa
HMeloTCA He ¥ Beex. HanprMep, OHH OTCYTCTBYIOT ¥V 4ep-
HOTO TAPAKAHA, XOTA TOT CAHIHAT (BO3MOMKHO, 3& CHET
BROpANAN BONOCKOB, NOKPHBAIOIAX TeNo). OOKYBO 3TH
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OpPTaHy PASBHBAITCA ¥ TeX HAaCEKOMBIX, KOTODEIE CAaMH CITO-
CODHH H3NABATH 3BYKH, HATIPHMED, ¥ KY3HETUKOB MMElOT-
cA THMIIAHATIBHBIE OPT&HBL, pacnonoxeHHbIC HA HOTAX. ¥3a-
Kad mens Befer B 0apaCaHHYI® IIOJIOCTH, PASACIEHHYIO B
neHTpe apyMsg OapabanHeivMu MemOpaHaMy, Me:RITY KOTO-
PLIMU IPOXOAAT ABe Tpaxed. CKONeHUA YYBCTEHTEALHBIX
KJIeTOK (CKoanopopyt) npuiexar ¥ 6apabanHoil nepemoHke
H K nDpoxopAaimeil 4epes KOHeYHOCTHL Tpaxee, KOTOpad, Io-
BRAMMOMY, BEDIOAHAET POAb pesoHaropa. OTPOCTKH HyB-
CTBHTEABHEBIX XJAeTOK ofpasyior GapabGaHHEN (THMIAHAIB-
HEI) HepB, HANpaBAAIOUIca B ranTamil. [IpuMepHo TaKxKe
YCTPOGHL! OPTaHsl CIYXA APYTHX HACEKOMREIX (HEKOTOPHIX
fabovex, capagyH, CBePUKOB H Ap.), ORHAKO OHM MOTPYT pac-
HOJAraTees B Apyrux Mectax. Hanpumep, ¥ KOOBLIOK OHE
pacIonaAraioTea mo GoxaM NepBOro cerMeHTa Opromka, ¥
ADYraX — BOJM3H OCHORAHHSA KDHIILER H T. B,

Pnasa HaceKOMBIX MOTYT GLITH NPOCTRIMHA H CJIOMKHDI-
mu. [IpocThie rasa MOSROAAT BOCHPUHHMATEL CBET, HO He
MOTYT PasIMuaThE NpeAMeTH. OHY AMEKT CEeTONDPEIOMIIA-
ONIYIO AHR3Y, 0L KOTOPoil PAcHONATalcTcA pPenenTOpHbie
KJETKH, OKPYXREHHBIe TATMEHTHLIMYE KJIeTKaMH (prc. 184).
IIpocThie rnasa MMEIOTCA KAK ¥ JHYHMHOK, TAK A ¥ B3POC-
AHX ocofelf, 0OAHAKO ¥ IMOCAENHHX OHH 34KJAALIBAIOTCA
3aHOBO, BOCKOJMBRY B Iponecce OHTOreHelda AAYHHOYHEIS
Taasa AereHepHpYIoT.

3naunTensro Gosiee COBEPIICHHLIMM ABIAKTCH CI0KHEIS
raaza (puc. 185), ofpasosarabe GONBIIMM KOJIMYECTBOM OT-
ASMLHNX TIA3KOB — OMMATH-
AHNeB, CTDOBHHE KOTOPHX He
COOTBETCTBYeT OINNCAHHBEIM
BHie OOLIYHEIM OPOCTEIM
raaskam. Kamamii oMMaTi-
Ault oOKpyXKeH HPpOSPAYHO#

Puc. 184, Cxema cmposHus
NPOCMo2o 2nasKa:

T =~ IpO3PENHLIT YHECTOK POBCBUUL —

XPYCMEIIK, 2 — NUSMOHMHEI KROMKU;

3 — yyscmeumensHXo xnemyy; 4 — yeHmpantHLIe

T4 OMPOCIIKY YSCMELIMebHLIX KooK (no Besepy)

HOit MOZAMKE B3 OTHEIbHBIX KpOoxor-

Puc. 185, Cxems cmpoenus

CNOXHO20 201838 HACEKOMOZ0,

yHECMOK 2nasa aebipelan:

1 = po2oauya — ApoapavHanr d
Kymukyna; 2 — xpycmanoHsii

KOHYC; 3 — nuzmenim .
mexdy omMmamuduamy
{no Fecce}

KYTHEYACH — poroBHmeil, KOTOPasA B COBOKYIHOCTH C HHAXKeE-
JeXKAMHM XPYCTANIBHEIM KOHYCOM COCTABAAET CEeTO-
npeaoMAAINYIo JuHay. oy muuzoilt pacnonararores penen-
TOPHBI® KJETKH, HX CBETOTYBCTBUTEJIbHEIE YACTH COBMECTHO
COCTABJIAIOT CBETOYYBCTBUTEILHBIA aaeMenuT — pabdoxm. Jipyr
OT ApPYTAa OMMATHAUH OTJeleHK NpOCToHKaMY U3 IMTHTMEHT-
HHIX KJETOK, NpHdeM V HOYHRIX HACEKOMLIX HHATMEHT DK
¢/1a60M OCREIEHHH NEePeMeaeTcA B BEPXEIOI0 9ACTD KICTKH,
a B €& HIKHeH YacTA IPONYCKAST JIYIN Ha PeleNTOPhI Coten-
HEX IJIA3K0B, 4TO mo3BosafAer Gosee 5OXPEKXTHBHO HCIIONB3IO-
BaTh Najalomuii ¢cBeT. ¥ JHEBHBLIX HACGKOMEIX HHTMEHT He
IepeMelaeTcd, U COCeAHUE OMMATHANR OOCTOAHHO pasjese-
HHM nurmeHToM. lleHTpanbHLIe OTPOCTKH UYBCTEMTENBHBIX
KJISTOK B COBOKYTTHOCTH O0PasyloT 3pHTenLHEld Hepr, HATIPaR-
Amommiica B nporonepeSpyM MOJOBHOIO MOSTA.

Kamaumit ommaTugnit B cocTape caoxaoro (uau gace-
TOYHOTO) rrasa PyEKEHOHMPYeT KaK OTAeNbHEIM ri1as, Boc-
APHHUMES HeGOJBIYIO YACTh OPOCTpAHCTEA. IIpH 3ToM
HACEKOMOe IIoayvaeT azolpaxenne
OKPYIKAIOIIET) MUPA B BHAE CIIOK-

HHMX KaprumHOK (pmc. 186). OGuiee
KOMWIeCTB0 OMMATHAREB B CHONK-
HOM TJI83Y ¥ PASHWX BUJIOB ITKPOKO
sapeupyer. Hanpumep, v MypaBes _.
Puc. 186. Cxema, NOACHAIOWIAR MOIBUIHOS
3PBHUG HBCOKOMBIX.

Cneea HasepXy — 20008 HACBKOMO0 CO CROXHbIMU Znasamu
{no A. A. Axonmosy)
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ux 8 — 9, y xoMuaTHOH Myxu — oxono 4000, a y ¢cTpexos —
Ao 28 000 B raxkgoMm raase. JTOT NMOKA3ATENL 3ABHCHT OT
TOrO, HACKOJBKO BAXKHO 3peHMe MIA JaHHoro emaa. Ilo-
HATHO, 9T0 AAA CTPEKO3LI, KOTOPA&A PAILICKHBAET CBOHUX
KEPTE ¢ NMOMOIGLID 3PeHmsa, Oonee deTKoe H3ofpameHHe
BHEIIHHX 00GBEKTOB rOPasho BAMKHee, 9eM IJIA MYPABbA,
MHOrO BpeMeHW HAXOAZMETocH B TeMHOM MypapeifHUKe,
e 6onee BayKHE APYTHE OPrAaHBl YYBCTE. 1HCJIO OMMATH-
JHeB B CIOMHOM IVIade MOMET OuiTE DA3IHUHBIM JAaXe Y
CAMIIOB M CAMOK OAHOTO BAza. HanpuMep, pabodue nde-
JABl, KOTOPHE 3H&YHTEJbHYI0 YACThH BpEMeHH HAXOASTCH B
TMOHCKAX HeKTapa, HMeT B Xam oM riaze no 4000 — 5000
OMMATHAHEE B KAXKA0OM IIase. Toraa Kaxk y MATKH, IOCTO-
AHHO HAXOZfieficd B TeMHOM YJbe, MHCIO OMMATHIHER
3aMeTHO MeHbiIe; o 3000 — 4000 B xamagoM raaae, ¥ TpyT-
Helt oMMaruaues Soneme: 7000 — 8000, vo cnexyer yum-
TBIBATH, YTO OCEHBK TPYTHH M3TOHAKTCA B3 VIBA H IO
cBoeli rebesl JKEBYT BHE €r'0, I02TOMY 3pE€HHE B 3TOT Oe-
PHOA ANA HUX OcoGeHHO BAXKHO.

T'nasa HACEKOMBIX He CHOCOGHEI HACTDAWBATHLCH HAa
PA3HOVAAMCHHEIE MPeAMETH, TOCKONBLRY ¥ HUX OTCYTCTBY-
€T CHCTEeMA BRKOMOJAIUYE, I09TOMY 3peHHe MHOTHX HACE-
KOMBIX OTHOCHTEABHC HE YeTKOe,

CnocoGHEOCT: BOCHPHHHMATE IBETA Y PASHLIX BHJOB
HACEKOMBIX TAKKe HeoOAUHAKOBA, ¥ CTAHOBJSHO, YTO HACE-
KOMEI® CIIOCOOHE BOCHPHHUMATE KOPOTKOBOJNHOBBIH CBET
(naxke yaprpadnroneToBhll), HO He BOCHIPHHHMAIOT AJIHH-
HOBONHOBHIH (cM. ToM 2, puc. 229),

IToaocean cucmema y HaceXOMBIX BCErma PasHeabHOIIO-
aast, ¥ MHOIMX BHAOB HACEKOMBIX BEIDAXeH DOJOBOH MH-
mopduaM, DpoaBaAOIRElicA B HeOGUHAKOBLIX PasMepax Teja,
KPBUILEE HAIH KAKHX-IB0O0 OpRAATKOB (HEADpAMED, [MMAHLIE
YCHKH CAMOOB JXYKA-IPOBOCEKA MJIH MKBANL CAMIA KYKa-
onens) u T.0. Mymcraa nonosas cucTeMa oGpasosaHa 1ap-
HEIMH CeMeHHWHKAMH, KOTOPHE YACTO PASKENEHL! HA MHOTO-
YHCJAeHHKIe ROABKH, PACHOAOKEHHBIE HA TPOKCHMMANBHOMR
qacTi ceManporogor (puce. 187). Josonsno AIrHELIS ceM-
NPOBOAE OEeAUEAIOTCA B HENAPHEINA CeMAUIBePraTeILHEH
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KaHAJ, HacTO Nepef aTHM ce-
MANPOBOELI HMEIOT MECTHOE
pPacOINpeHHE — CEMeHHEIe
OY3LIDBKH, B KOTODhHIE BHA-
AAIOT NPHAATOYELIE (Han g0-
DOJAHATeNLHRIE) Henest], 3a-
TEM CeMARBBEPraTeIbHLIN KA-
HAaJ HPOXOfAT Yepes COBOKY~
oHTeNsENHA opran, Koropuil
OTKPHIBAETCHA B HeGOMBRIIOM
BOAYMBAHHMMY CTEHKH TeNna —
RIOAKe, KYAA OTKPLIBAETCH
TAKYKe AHANLHOE OTBEDCTHEe.
JKeHcKRA DOJIOBAA CHIC-
TeMA COCTORT U3 IAPHLIX SHT-
HHKOBR H ICIHOBHIX RyTeii.
Crpoesne AMUHHUKOR V pasz-
HHX BREOB MMECT CBOH OCO- (us Madans u flewts)
GenmoeTn, HO B ofmell cxeme cocTOAT H3 GONLINOrO UHCIA
sSineswx Tpybok (Aan siimeBHX BERTeH), KOTOPRE 9ACTO 38-
KAHYHBAIOTCA KoHmeroil HuTEIO (pre. 188). Aucranpani Ko-
Hell Kaskaol us TPYOOR 3AKAHYHBACTCA CJeno. 3xech HaxXO-
RHTCA 3apPOALIIICBAR KaMepa ¢ ooroHRAMA. Hance mmpuaa
aifnenoit TpydKE DocTeneRHO YEeAHYABASTCA, B Hell yice Ha-
XORATCA QOIMTE, KOTOPHE
PacnoMaraioTea B OTHeNbHEIX
AANEBHIX KaMepax, Oyxyun

ca1 ofosrouka ailna (Taxixe aa
cueT POINHKYAAPHEIX Kjae-
ToK). Bee alinepne TpyGEE

-Puc. 188: Meuckan nonosasn




Puc. 189. Haeadwux manecca (Thalessa lunator),
omxnadsisaowan FULO 8 NUYUHKY PO20X80Cma,
spedumens dpeeecHbix Nopod

{us funapoea)

OTKDBLIBAIOTCA B NMapHbIi AlineBo.
3aTeM oba gilieBoAa CANBAIOTCH, 00-
pasys HelmapHyo TPpyOKy (HHOrAA ee
HA3MBAIOT MATKO#l), KoTOpaA NMpo-
JomxaeTe Bo paaragnine. Bo Baa-
T&JAIIE TAKMKEe OTKPBIBACTCH MEIll-
KOBHAHRIH CeMAIPpHEMHHK, CIYHa-
IHA AnA XpaHeHMA cHepME Ioche
COIAPHBAHUA, IPHYEM ¥ HEKOTOPBIX
HACEKOMEIX, CTIEPMAa MOXKeT COXPAHATLCA OueHs Joaro. Tak,
HANPAMED, MATKA T9eJ, KOTODAA COADHBRETCS ORMH paa,
BCIO XH3Hb — OKOJIO IIATH JIeT ~ OTKAAZMEAET ONNAOZOTEBO-
peHHEIe afina. ¥ HACEKOMBIX, OTKIANRIBAIONINX AANA B Ape-
pecHHY (puc. 189) niH B Apyrue TRepALie CTPYKTYPHL, HMEr
eTca afigeraan, KOTOPRH, NO-BUAUMOMY, NPEACTABIALT CO-
Goii spaousMeneHHEe GPIOMINLIE KOHSTHOCTH,

Yame Bcere CAMKA OTKIANRIBAET ARNA M0 OYepeaH, HO
¥ TAPAKAHOE ellfe B IIOJIOBLIX NYTIAX CAMKH IPYIHIa SJHIT
CRIeHBaeTCI, 00pasysa Koxon., KosndeeTso aun, OTI0MKEeH-
HBIX B TeUueHHe MHSHA, MOMKeT ONTE 0ZeHb GOJMBIINM, Ha-
OPEMED, IICINHAA MATKA OTKJIAZBBAET N0 ABYX-TPEX TEHI-
caY ANN B AeHb, A B TeYeHHE BCell JKM3HM — A0 DOJYTGDaA
mMunrnoHoE., Eime 6onee NAOLoOBATOR ABNACTCHS NAPUIA TEp-
MHTOB, KOTODAA JKHEBET A0 AECATH JeT, oma.uuna.a B CYT-
iH ao 30000 aun! .

PasMuoskeHHe HACEKOMEIX OCYIIGCTBAAETCH TOALKO
HOJOBBIM IIYTEM, OZHAKO HE BCerja JHUHHKA PAIBHEBACTCH
H3 OILNIOZOTBOPEHHOrO Fina, HAIpUMED, ¥ o0IIecTBeHHEIX
HACEKOMEIX (119e], MYDABLEB M Ap.) H3 ONAOAOTBOPEHREBIX
SARI, PAZBABAIOTCA TONBKO CAMKH, TOTAA KaK MYKCKHE 0CO-
6E — M3 HEOLNOAOTBOPEHHEIX. ¥ HEKOTOPHIX HACOKOMBIX
(uampumep, Thel) caMum Boobme He HalifleHH M BCH HO-
NYAAIMA NpeAcTABICEA CAMKAMH, paamnomammnunca
napTeHOreHesoM.
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Pazeumue HACEKOMBIX MOMXeT OHITh NPAMEM MR He-
NpPAMEIM, T.8, OCYIHECTERASTRCH Jnbo ¢ MeraMopdosoM, Jubo
Oes Hero. PassuTtne Ges MeTaMopiposa (ero TaxKe HASHIBA-
10T DABBHTHEM € HENOJHHIM MeTaMopdozoM, HIH OpeEpa-
eHHeM, a TakXKe TeMEMeTaboJHYeCKAM) NpoxXozHT Ges
CTAZNH KYKOAKHA. IIpH aToM u3 afina BRIXOAKUT AHIYAHKA —
guMda, BHeIIHE HOXOXKAR HA HMMAro, HO ¢ HEeKOTOPRIMM
ocobenroctamu. Hampumep, 00BIYHO He PASERTHL KPBLIbLA,
f10/I0Bhie OpraHu! H Ap. JInuunka IUTAETCA, HEePUOTHULC-
KH JueseT ¥ OBICTPO pacreT, IpUYeM ¢ KaxIol mociaeny-
onleil JIUHBKOE ee cTpoeHHe Bce OOJBIIe COOTBETCTRYET
CTPOEeHHUIO B3pocioit ocofu, Nemumerabonmaecknit Tun pas-
BHATHA XAPAKTEPEH ANS OTHOCHTEAbLHO IPUMHUTHEHBIX OT-
KPEITOMENIOCTHRX HACEKOMBIX (TAPAKEHOB, DONYMHECTKO-
KPBUIBIX, ODAMOKDPBLIBIX ).

PasBuTHE ¢ TOAHEIM MeTaMOD}ho30M (HOTHHM NpeBpa-
IMeHueM, UAN roldoMerabonmueckroe) upeacrapnaer coboi
nenpamoe passurme. IIpr sToM H3 giina BMXOAKRT JHYHH-
Ka, IO ¢TPOEHHIO COBEDIZeHHO HemOX0)KadA HAa B3POCIVIO
ocobb. OOBIUHO TAKAE AHYHHKHA HMEIOT OONBlIee Koauue-
CTEO CerMEHTOB, YeM B3pochnaa ocolb (AMAro), HHOE KOJXH-
qecTBO KOHEeYHOCTeH (HanmpEMeD, ¥ TYCEeHHI HMeTcA
Opromnkie HOTHE, a4 ¥ 0aboveK HX HeT, ¥ JUYHEHKH MYX KO-
HEeYHOCTHA OTCYTCTBYIOT BOOOINE), APYyroli THO NHTRHHA H,
COOTEeTCTBEHHO, HHOE CTPOeHHe POTOBOTO ammaparta (Ha-
ApuMeD, ¥ FYCeHUN, — TPRAYILKi, a y 6abouer — cocymmit
¢ xoforrom). OpraHmM YyBCTB ¥ JHYMHEKH PASBHATHL XYKe,
OHA, B OCHOBHOM, MCIONLAIYET OCAZAHHe, o 3PeHHe H 060-
HAHWEe, KOTOPEIe ABIAIOTCA OCHOBHKIMH OPraHAMH JYYBCTB
¥ mMaro, ooars Her. MoseT paznudaThCA gaxke obpas
JHHU3HU, HATIDHMED, JIHUHMHKA OBOJA ARAJETCA JHAOIADA-
BHTOM KPYNHHX NO3BOHOYHKIX (B TOM YHCHE H JOMANIAAX),
a8 ¢BOGOAHORHBYIOME B3pocAble 0cO0H Aaxe He HMEIOT
$YHERIHOHEHPYIOIIETO POTOBOrO alpapara i He HNTAKTCA.

JIunHKA AKTHBHO IHTAETCH, IPH S9TOM SHAYHTEILEO
VBeNHYHBAET CBOM DA3MEDH H Maccy (HAIpHMep, mocie
BBIXOZA #3 AfLIA Bec I'YCeHHMOH TYTCBOrO HIEJNKOIPALA
sa 22 ~ 30 gueli Bospacraer B 8 — 10 THesy pas). Kax
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Puc. 190. Kyxonxu
HaCeKOMbIX!

A — ceobodNan KyKonka
Kyka; B — noKpLaman
xykoma Gaboukey
B — 6040HKOOUHAR KYKONKS
myxu; 1 — " aumanna;

2 — Hoga; 3 - 33uamRru
KPbINbEE; 4 —~ CIUEMb
{uz Bebepa)

M TIOJIOIKEHO YIEHHCTOHOTHM, POCT THUHHKH COMPOBOXKIACT-
cA AMHbKaMH, [locne THUMHOUHON CTAZHH ¥ HACEKOMBIX
€ IOJIHEIM MeTAMOPGhO3OM CISAYET CTAANA KYKOJIKK, DTa CTa-
AHA CONPOBOIKIAACTCH TOJHBIM MAH IOYTH OOJHLIM HOKOSM,
HPH 3TOM JHBOTHOE He OHTAETCA U BCe MKUZHeHHEIC IDPOLEC-
Chl OCYINECTRIAIOTCA 3a CHYeT HaKOIAeHHHIX BeimecTB. Ky-
KOJIKH HEKOTOPHX HACeKOMEIX CIIOCOOHE narubaTecd, TaKAe
KYKOJKE HASHIBAIOTCS C80000HbIMIU, ¢CIIR YETKO BRIAAAIOT-
CH BAYATKH KPBIILCE A KOHETHOCTEH, HIH NOKDHMuME, €CIH
SAUATKH BHAHLI, HO He BEAenmoresn (pme. 190). ¥ apyrux
HACeKOMAIX (HAIPHMMED, ¥ KOMHATHBIX MYX) KYKOIKH BOOG-
me He ¢NOCcOOHL COBEDHIATE HHKAKHMX ABRHMCCHHEH.

B KyKOJKe OPOMCXOAMT NOJHAA HepecTpoOHKa BHYT-
peHHeH OpraHH3AIHH, OXBATHBAIONIAA NDAKTHYECKH BCE
OpraHBl, 38 HCKIIOUYEHHEM HePBHOH cmcTeMHE. BHauanme
TKAHH IOABEPralOTCA AECTPYKIMH, NpeBpaimjadchk B Gec-
GOPMEeHEYI0 DOTYRKAIKYI0O MACCY, 3ATEM B OHPeACIeHELIX
MecTax GopMHUPYIOTCA HMATHHANEHEE ARCKH, BOKDYT KO-
TOPHIX OpPOHCXOANT AndibepeHOIHAONA KJAeTOK B HOBLIE
TKaHH, H3 KOTODRIX 00pasyeTea opragsl. [Jocne Toro kaw
BCe¢ OpraHm 3aHOBO chopMEpyIoTea, 06009Ka KYKOAKH
JOIaeTcdA H B3 Hee BHRIXOAHT B3PocAoe HACEKOMOE.

Meramopdio3 HACEKOMBIX YHPAB/AASTCA TOpMOHAMH. Baa-
yaje REHAPOSHAOKPHHOIUTH MOSTa CHHTE3HPYIOT AKTHRAIH-
OHHEI TOPMOH, KOTOPLIHA 10 NX AKCOHAM CHAYANS TPAHCHOD-
THPYETCA B KAPAMANLHEIC TeNa, TAS MOCHE YTOTO BRISISIeTCH
oporopaxkeTporHhl ropMoH (IITTT). Oror ropmonu BOCTYRAeT
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B reMoyuMdy H CTHMYJIHDPYET CHHTe3 NpOTOPAKANLHEIMH
XKeNesaMH CTePOMAROro rOPpMOHA 3KAM30HA (ero eme HA-
8HIBAIOT IMROYHLIM TOPMOHOM), KOTODEI BO3AeiicTByeT B
KJeTKH PAIOAePMEI, CTHMYIADPYA HX BHACNATEH (pepMeH-
TH, PACTBOPHIOIOME CTADYIO KYTHKYNY. Hanrnefimee yre-
NAEYeHHe KOHUEHTPAIMH 3KAM30HA B reMoluMde Beger x
obpasoBaER HOBON KYTHKYJIEL

XapakTep ATHLEKHA OOpefeNAeTes I0BeHUNLHEIM TOPMO-
HOM, KOTOPHIY CHRETE3HpYeTcs NPANeKAITAMA Tenamd. BLi-
COROC COflepXaHAe STOTO NM'OPMOHA NOAARISIET MeTamMopdos,
ONHAKO OH He BJIHMAET HA APOXOSKACHAE JMHLKM, I0ITOMY
AHMYNHKA MOMET DACTH W IePHOAWYECKH JHBATE, He BCTY-
IIad UPH TOM B CTAEHMIO KYKOAKH. Oanako B XoAe nocnepaeii
JAYHEOYEOH JHHEEKHE AKXTHBHOCTE NPUACKAIIAX TeJ NaA8eT,
COOTBETCTBEHHO, CHMIKACSTCA H YPOBEHE IOBEHMLIBHOTO IOp-
mona. Torfa AMYARKA OXYKIUEBAETCI. ¥ HACEKOMBIX € M'eMH-
MeTaboIMuecKEM DAZEATHEN, IPEKPAIEHAS CHETE3A I0BEHKNE-
HOTO NOPMOHA HACTYIAET Neped nocaeanes AMABKON JranE-
KH, KOTAR OHA HePeXOANT BO B3POCIOe COCTOSHHAE (HMAaro).
Ecxu nuuMEKAM BBOAMTL IOBCHEUILHBIA IN'OPMOH MM TIOACA-
JKHBATH DYHKOINOHHDYIOIIAE NDHAKAIIHE Texa, MOMKHO
HCKYCCTBEHHO OTAANNT, oKyKAnBaEne. I[Ipu aToM IHUYHHEKS
NPOAOIIKACT HHHATE B, COOTBETCTBeHHO, YBeAHYHBATEHCH,
AocTHErad HeGHEBANO KPYIIHHX PasMeposB.

PazpuTHe ¢ TOJBEHNM MeraMopdosoM XAPDAKTEPHO AAS
Han6osee BHICOKOOPIAHAZOBAHHKX HACEKOMBIX (ABYKDEI-
ABIX, MePeONYATOKDLINNX, YelIYeXPEIIAIX, JKeCTKROKDEI-
ABIX) ¥ ABASACTCA BECHEMA MOJNEIHEIM, T.K. O3BONAET pas-
JeJINThL SKONOIMYCCKIEe HATHH MeAAY B3POCARMH 0Cco0aMH

- H IAYHEHK&MH, YTO ABTOMATHYECKH HCKIIOYAET KOHKYpeH-

OUI0 MeKAY HBME.

Taxnm obpazom, B 06INeM BHEIe OHTONEHE3 BACEKOMOTO ¢
HOTHEM Meramopdo3oM npemcrasaser cobolf uyepexoBamme
GeayIoIwEX craauil; aiino — IMIAEKA — KYKOIKA — HMATO,
¥ nacexoMoro Gez meramopdoza: aiigo — AHYHHKA — KY-
KOaKa — Amaro (puc. 191).

Bce BMAKN HACEKOMEIX pasfeneHn (npHMepHo) Ha 40
oTpAAOR, Hanbo/Iee BAKHEIE 3 HEX NMOKASAHH HA puc. 192,
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Puc. 191. Cpasnerue paseumus:
A — HACOKOMO20 C HEHONHBIM NPSBPALIGHUSM — KYSHeVUKa, & — HACOKOMO20
¢ nonsiM npespatienuem — aliouxu Platysamiz cecropia (no K Bunnu u coaem.}
Srauenue HaceKOMbiX B IPUPOAAKIX COOGIECTBAX OYSHE
serrko, O0ragan BeIHKONLIIHON NPUCIOCO0NAeMOCTEI), OHHI
3aHAIN CaMble pasHOOOPASHEIE SKOJOTHYeCKHEe HHINH H YA
CTEYIOT BO MHOTHX GHOoJormueckHx npomeccax. Muorme
BMAB CHOCOOHEI OHCTpPO PazMHOXRATHCA H 0GPA3OBWEBATE
KOJOCCANBHYIO GHOMACCY, YTO JenaeT HX He3aMEHMMEIM
HCTOYHHKOM BHHIH 114 Godee KPYOHBIX JKHBOTHMX (PHIG,
amdubuil, penrainmit, NTHL, MaeKonHTAIOLRX). He MeHee
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Haeyponimepa (Neuroptera — MypagbiHuil
nee); 7 — nyxoedu {Maﬂaphaga) 8 — swu {Anapitira); 9 — RONYXECITIKOKDLINLE,
unu xnonst {(Hemiplera); 10 —

npamoxpuinee (Orthoplera); 11 — mepamums:
(Isoptera); 12 - yxoespmiu (Dermapters); 13 ~ cmpexoss (Odonata); 14 - nodewy
{Ephemeroptera); 15 — wiemunKoxsocmuie {Thysanura) (no K Bunnu u cosem.)
BAKHO VYACTHe HACEKOMEIX-ONLLIATENESH B JKN3HHN pacTe-
#u#,. MHEOTHEe BUAN pacTeRKil Ha NIPOTAKEHAR THCAUENE-
TRl COBMeCTHOro ¢ HaceKOMmMH o0HTanna Beipadorann
AZANTAIHNE K KOHKPETHHIM HACEKOMBIM-OORIJIHTENTM
(xoTopble MOTyT GBITE OUEHB TOHKHMH) H He CHOCOOHL
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OIBIAATECA APYI'IIMH (Hanpnmep, KIeEep ONBLIAETCHA B OC-

HOBHOM IIMeNAMHE, ¥ KOTOPEIX ANUHHKIE X000TOK).
HaceROMEIe YTHINSAPYIOT OCTATKH PACTEHHIE H T0ru6-

MUX XHBOTHHIX, BRINOJHAR TEM cCAMBIM DOJb CAHHTAPOSB.

MsHorse BHAL 3XHBYT B IOUBE, TIPH HTOM AKTHRHO YJACTBY-

10T B ee o0OPAsOBAHEHA A YIYYIIAIOT CTPYKTYDY.

Muorne HaceKOMbI€ SIBASIOTCH XUIHHKAMW, NMpPHYEM
HAAJAKOT OHA He TOABKO HA MEJIKHX, HO M Ha OTHOCHTENb-
HO KPYHHBIX MXHBOTHBIX. Hanpumep, 10XKHOAMEPHKAHCKHE
KOUYIOIIHe MYPABBLH SCHTOHE WK O/KHeapHKaHCKHE O-
PRIAHE OEPEeMEIIAIOTCHE OCPOMHBIMH MACCAMM, CMeTas Ba
IYTH Bce JXHEBoe. PacTuTeAbHOAAELIe HACRKOMEIE M HX JIH-
YAHKH (HAPUMEDP, NHYMHKY KYKOB MIA IyceHHIE: 6a0o-
IeK) MOTYT CHJABHO ITOBPEJATE PASJIEIHEIE OPradsl pacre-
HPEil, AHOTAA NIPHEBOAA HX K rubenn.

BechMa SHAYHTEIBHA POJIL HACEKOMEIX B X03AHCTBEH-
HOM JeATeALHOCTH 4YeloBeKa. HeKoTopHe BHAL UYejIOBeK
OAOMAIIIHMII, HAPEMEDP MeJOHOCHYIO ITIeY HiIH TYTOBOTO
mengonpsana. Bo maorux erpanax (Hanpumep, B KOro-Bo-
CTOUHOH ABHH) HACEKOMBIX IINPOKO YIIOTPeOASI0T B MHLTY,
MX MACO OuUeHB §oraTo GeJKOM U ADYTHMH NMOJMEe3HEIMH Be-
IecTBAMH,

Oauarko MHOrMe HACEKOMEI® ABJIAI0TCA BPeAUTELIMU
CeNBCKOX03THCTECHARX KYABTYP H IPABOAAT K CYIIECTReH-
HBIM YOBITKaM. HanpmMep, OrpoMHEIE cTAH CADAHYH YHAY-
TOXKAIT HA CBOEM IYTH BCIO PaAcTHTeJBHOCTE. Boprba ¢
HHMH TakXe 00X0AHTCS AOPOTO, 8 MCTIONB30BaAHNE AXOBH-
THIX BemectTs B Ooaplnell ¢reneHm ryO0AT OKpPY:RAILVIO
cpeny, 4eM caMux BpeanTeneil. BHpaGaTHBRIOTCS METOAB
SuonpornuecKoit GOpnlk, ANG Yero HCIONL3YIOT ADYIHX HA-
CEeKOMBIX, KOTOphIE YHHSTONRAIOT BpeAATeNel (HaupuMep,
Hae3ZHUKOB, KOTOPHIE OTKJIAALIBAIOT AIfIA B Teso BpeAH-
TeJd H AHUYHHKH B TOCACAYIONEM NapasNTHPYIOT HA HeM).

Muorue HaceKOMBbIe ABAANOTCHA IAPASHTAMH YelOBe-
¥a, HAIPHMED CIeNHA, MecIaHble MYXH, KOMaprl, 6ioxm,
BIOH n Ap. YacTo HaceKOMble HepPeHOCAT Bosbymmrernei
3afoneBanwit, HAOpAMED ZOMAIIHAA MYX8 M MyXa mHe-ime
(oHA K TOMY JXe 1 KPOBOCOC), TADAKAHK K MHOTHE ApYrHe.
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Honrun Xemaueposnie (Chelicerata)

Jlna opejcrapuTeneil 3Toro HOITHIIA XAPAKTEPHO CHH-
SAHBe MN'OJOBHHX K I'PDYAHEIX CeTMeHTOB, B De3dyiabTaTe qero
obpasyeTcs e{MHAA POACBOTPYAL, COCTOAMAA H3 CeMH CIHB-
IIHXCA CerMeBETOR {ceAbMON 00HYHO IPH 3TOM DPEAYIIEDY-
eTcd, HO He ¥ Beex). ['omoBorpyar HeceT mecTs Hap KOHeU-
HoCcTeld, H3 HUX IepBasd OADA BEAONIMCHUNACE B XeJIHOEPHI,
KOTOPBLIMH JXMBOTHOE NPOKAJLIBAET H paspHBaeT JOOEUY.
Xennueps ABASIOTCA TOMOJIOTAMA S8HTEHH, NOCKOJILKY pas-
BHIHCEL M3 MepBOH mApH HAPANOAMANBHEIX HOXeK. Bro-
pad mapa KoHeyHOCTed (0Ha& SIBIAAeTCA TOMONOTGMH MAaH-
AUy paKOE) BUAOKSMEeHHIACH B TeAUIANLIIN, CAYKATENRE
LA YAeP/KHBAHAA H MaHHIOYXIHPOBAHAA DHINEH, a TaKXe
HeCeT YYBCTBHTENbHHEE CTPYKTYDH. OCTalbHBIE HeThIpE
Daphl KOHEUHOCTeH ABAAIOTCA XOXMALHEIMHE Horam#. IIpn-
RATKH AKDOHA — AHTCHHYAR (VCHKH) — Y XeAROEPOBHIX
OTCYTCTRYIOT, BpIOHIHBIe KOHEYHOCTH ¥ HHX Yallle BCEro
BHAOHSMEHAIOTCA B JIETKHEe H NAYTHHHHE GopozaBrH.

BoabomucTBO cOBpeMeHHEIX GODM BeAYT HazeMHELH
ofpas KH3HH, OTHAKO IPEAKH CORPEeMeHHRIX BRJOB ObLIA
BOABBEIMY JXHBOTHBEIMH.

IloagTHN XeNAHEpPOBHIX HOApA3AEAAeTCA HA TPH DOX-
THOA: Meé4YeXBOCTH, P2KOCKOPIHOHE, HIH I'H-
TAHTCKHNEe IMHETHHA (MONHOCTHI0 BRIMepmAA TPyHIE,
H3IBECTHA JUINE 0 HCKONAEMLIM OCTATHAM), H HAVKO-
06 pasHH e Haxe MR TOAPOSHEO pACCMOTPAM TOALKO HAH-
6osee BHICOKOOPraHAE30BAHNEH KAACC NAYKOOOPAIHBIX.

Knacc IIayroobpasnme (Arachnida)

B sToT xuace Bxoxar Goxee 36 000 uaor manbonee
BHICOKOOPTAHHA3OBAHHAIX XeJHHepOBHX. Bece OHH BenyT
HAzeMHLIH MK BrOpEIRO BoxHNi 00pas M HURHY, DU 3TOM
ABIIHAT TONBKO ATMOC(EePHEM BO3ZYXOM ¢ ITIOMOIILIO TPA-
xe#t wum Jnerkmx. ITozasnsaiontiee GOABMHUHCTEBO NAYKOOO-
PASHHX ABNAITCH XHIMEAKAMA, JHIL HeMHEOrHe BHIH
MHTAKOTCA PACTHTENEHOM nHOleil. YacTe BUXOB ABAAIOTCA
OapasHuTaMB, IPAYEM HEKOTOPHEe H3 HEX IPeACTABIAIOT
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SHAYUTENBHLIA WHTepeC ONA
NIapasuTOJA0r0OB, MOCKOMLKY
ABNAIOTCA Bo3bynuTenAMHE
sabonepaunit (Hanpumep, de-
COTOYHBIH 3yZAeHL — BO30yaM-
TeNb Y£COTKH) WM NEPRHOC-
YAKAMHK BoaOyauTesell onac-
HEIX Gonesmelt (RanpuMep,
HEKOTODHIE KJIEIIH SBJIAIT-
¢A TMEePeHOCUHUKAMH BHpYCa
snnedanuta), O6praHO HAy-
KoofpasHEle BEOYyT OZHHOM-
HeIT o0pas KHUIHK, ONHAKO
H3BECTHEE BHAL NAYKOE,
ofipasyomue KpynHble {(Zo
10000 ocobeit) xKomoHHH.
Muorue BuAL Tayxoobpas-
HEIX 00/IABAICT CRABHEHTIAM
§ — Gprouwo; 6 — xumunusupoeantse AOM, MOYTOMY EX YEYC MO-
nnoujadn (o A. B. Heatiosy) JKeT GEITH OUCHD ONACHBIM, B
TOM 4YHCJEe H AJNA IeJ0BeKA.
BaemHee eTpoenre. Teno na-
VYK006pasHLIX pacueHeHo H& To-
AOBOTPYAE H O6plomKo (puc. 193).
TonoBOrpyae COCTOHT H3 CEeMH
caapmAxca cermeHTOB (VII cer-
MeHT pefyIHpoBan). ¥ mayror VII
cerMeHT mpeofhasyerca B y3KHI
B KOPOTKMH cTebenex, coegHHA-
omaill roloBoTrpyAbs H GpIOIIKO,
Oarakoe y 0o/ee NIPEMATHBHLIX
dopm coapnyr (K HAM OTHOCATCH,
HATpHMep, daxanru — puc. 194)
TOJIOBOTPYAL YACTUYHO COXPAHAET

Puec. 193. Camxa

nayxa-Kpecmoeixa
{Araneus diadematus).
Bud co cruHHO cmopoHs:

1 ~ 20n10602py0L,; 2 ~ XanuUUeps!;
— Redunansisy 4 = X00HbIe HoSL;

Puc. 194. Comnyza (Galeodes aransoides), camey:
1 — xenuuepa; 2 — nedunansng; 3 — xo0dHue Hoau; 4 — 3adnue
CREMENMIbE 2DYOU, C80BOONLIe UNU BIYE HEe YMpamuewive ceoux

. apaHuy; 5 - Gmowxo; 6 — eonosozpyds; T — anasa {(no fleccepy)
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Puc. 195 Cropnuor
necmpeit (Buthus eupeus):
Bud co crivmnold (A)
OprOUHOL B):

5 = nodeumubil naney; oF
6 — nadarp, 7 — 20R6HL 18
nedunansnet; 8 — Hoza amopoli
Hapst: 9 — Hoza mpemeed A B
naped; 10 — ma3au; 11— sepmnyz; 12— Sedpo; 13 - 20nems; 14 — OCHOBNOU HUEHLIK
hanxu; 15 — nepetit wnewux nam; 16 — emopod ynewux nanky; 17 - kozomxu;
18 — adosumasn uzna; 19 — menscor; 20 — ue; 21 — nepednedpotuus;
22 — aHanmbHoe omeepomiue; 23 — winopst; 24 — crmuema; 25 ~ cmepuum Xit
cesMerma; 26 — sybuunu, 27 — cpednue NRacmunHky, 28 — Kpassue ARECMUMKL,
29 — masuK Hosu Yemeepmiold napes; 30 — MONoeas KpLiueYNd; 31 — CMepHyM;
32 - nedunanena; 33 — venodeusmHuIT nane; 34 — Maxux neduRanLaL;

35 = HeMIOCMKHAR NORAcMs HOaU Nepeod napel; 36 — YerHOCMHaR NONACIL Ho2U
emopoil napsy; 37 « Ma3uk HO2U eMOpPoti Napbi; 38 — Masur HO2U MpeMset Napel;
39 — 2pelbneeudnsii opaan; 40 — YemKOsuUdHBIe NRSCMUHKY; 41 — MEMACIMEPHYM;

VI — XIX — cazmonmet mynoautya (no A. A, banemuyxomy-bupyne)

YACHHCTOCTh — ¥ HUX MOAHOCTHIO CAKBAIQTCH TONBKO IIEP-
BhI€ UETHIPE CerMeHTA, & HNOCHeAVHIINE ABA OCTAITCH
NOZBMXHEIMHE, UNeHHCTOE GPIONIKO HMEIOT Te He COAbITY-
U K cKoprronn (puc: 195), npuueM y nocaeauux $pom-
KO 3AKAHIABAETCHA TEABCOAOM, HECYHIAM ANOBHTYIO HPIY.
¥ MHOrHX KiIemeil Bce CerMeHTH TeJa CIAHBAKTCH, H OHO
BOOOIe He pacyiieHeHo (puc. 196).

Kar n y Bcex- XeauNepOBHX, TONOBOTPYAL HAYKO0O-
PASHHX HMeeT IHeCTh Hap KOHeuHOCTel, H3 KOTOPHIX ABe
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nepeaane YJYACTBYIOT B 3aX-
EaTe, VAS[YKAHHHY B H3Melb-
YeHWH OEIMH, 8 YeTHpe 387-
HEe TAPH ABNAIOTCA XOIHh-
HHMMA HOram®. Ha romoso-

TOBOE OTBEDPCTHE M rjiasa.

IlepBaa mapa KOHEYHO-
crelf mpemcTaBieHa xeruye-
paxu, KOTophle OORMHO CO-
CTOAT M3 TPEX, pesxe ABYX
YAEHHAKOR, IPHYeM ANCTANL-
auiit mosxer orrabaTrea Boe-
Pea. ¥ HAYKOB Ha KOTTesHf-
HOM JAHCTANBHOM YJICHHKE
OTKPHIBAETCSA NPOTOK AZ0BH-
Toit senesrt. C oMompbIo Xe-
AWOEDp DAYKH YMEePHIBAAICT
RO JOORUY (IDOKANEIBAIOT

Puc. 196. Cobavuil xmeui
{Ixodes ricinus):
A — camxa, aud 0o caunHoll cmoposisl;
5-— porma:eopeaucomm
md';np::' 2c mynosue; ©€ TIOKPOBHI U BIYCKAIOT AK),

cmoposibe; 1
3 — x0drie Hoou; 4 — ocioeanso xobonwa; & TAKMKE ODOPOHAIOTCH.

5 - nedunenuna; § ~ aunommown
OCHOBAHURA XOBOMKE; 7 — Bropasa napa KOEEYHOC-

8 - xporoue nnacrsw (us Josens) el ~ IIEUIIANAIE — 3HATH-
TeNLHO AMHERee XeNHTeD W BHeNIHe HATIOMHAHACT XOZNAb-
Hele (B0 Kopoue EX). Ilepunanunsl cocroar ms Boapimero,
yeM XeJunephl, KONH4eCTBA WIeHHKOB (HATpIMep, ¥ CAMKH
HAYKA-KPECTOBHKA HX MISCTD), NPHYEM NOCNEeAHRE I'yeTo [0~
KPHITH JYBCTEUTeNBHEIMA BoJockamu, C DOMONIsIO Tenu-
IAGG DAYKA PASMHHAICT WIH PASPHEBEIOT IININY, ¥ HEKOTO-
pax GopM (EAIpAMED, CROPIEOHOB) IEAUNANBON PASPACTA-
ITCH H CTAHOBATCH MONIHHMH KACIIHAMH, KOTOPHMHE
JKMBOTHOE XBATAET CBOIG NoOmruy (cM. puc. 195). ¥ camion
HEYKOB HEANNAARHE HCHOAL3YIOTCA INPH COBOKYILICHMH.

HeTHpe DapH XOAANLHLIX HOI HMET OAHHAKOBOS
CTPOEHEHE, OHH 06pA30BAHK [MECTHI0-CENBI0 LICHHKAMH X
3aKAHYMBAIOTCA KOTOTKOM, ¥ TAYKOR TpeThda Iapa HOr
KOpodYe OCTRILELIX (CM. pue. 193).

Ha Gpromxe BhHpaXkeHHEE KOHEUHOCTH OTCYTCTBYIOT,
XoTa B 9MGDHOHANBHOM NEPHOAE YV MEOTHY BHAOB AMEIOTCH
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TPYAR TAKXKe HAXOAATCHA PO-

Puc. 197. Bpiowiko camuu 1
nayxa-kpecmosuka (Araneus diadeniatus).
Bud cHusy:
1 = MECITIO NPUKPENAeHUR cmeabensKa;
2 — JIe204HBRA KPLIUGNKE; 3 - CmuzMa
npasozo neakodn; 4 — AULaCMPanbHan
Sopoadka; § — cmuema mpaxedl;
6 — naymusosnre GopodaokLt;
7 - aHaneHeil Gyzopox; 8 — snuauHa
(ro Kacmuepy)

X sagaTku, OJHAKO BHAOM3-
MeHeHHEIe KOHEUYHOCTE HA
fplomxe Bce ke umeioTea. K
HUM OTHOCATCSA DAYTHHHEIE
GOpORABKH H JIETOUYHEIE MENI-
K (V Tex BEIOB, ¥ KOTOPBIX
OHH eCTh, HAIPHMEp CKODIIHO-
HOB). Bujou3MeHEeHABIMA KOBEUHOCTAMHE TAKXKe ABAAIOTCA
noNoBble Kprimteuky Ha I u rpebenuarsie oprantl Ha 11 cer-
MeHTax Gplonrka y ckopouonos (cM, puc. 195).

Ha GprollKe HMEIOTCH HAPY:KHLIE OTBEPCTHSA OPraHoB
ABIXAHEA — JIETOYHRIX MEINKOB W
Tpaxeil, A TAK)Ke AHANLHOE H TOJIO-
roe orpeperud (puc, 197). Hayrun-
Hule GOpOZABKH DayKa-KpecTOBHKA
PACTIONIOYKEHBI Ha HHYKHe#l MoBEepR-
HOCTH 3aJIHEr0 KOHIA Tela MeXAy
aHanLHEIM GyroproM (¥ ero ocHOBA-
HHA HaXOAWTCA AHANLHOE OTBEp-
CTHe) C3aaH M HemapHoO# CcTHrMok
Tpaxeit cnepenu. Hecmorpsa HA TO
9T0 Y HAYKOB TPH Iapk GopoxaBox,
TONBKO Hepe[HNEe W 3aAHMe Iper-
crasnasaor coboft oTAenbHEIE H3Me-
HeHHBIe KOHETHOCTH, COOTBETCTBEH-
Bo, X u XI OploIOANX CerMeHToB.
Bayrpennne $0pPoAABKA MEHLINE TIO
pasMepy H IPONCXOAAT OT 3anHeid

Puc. 198. Naymuroasie Xenesbt
fayKa-Kpecmosuka ¢ 1880l CMopoHs:

1 — asnynosudran wenesa; 2 — Opescaudian Xeness;
3 mpyﬁxoeudﬂas xweneia; 4 — epyuIoetdHse Xenessl; 5
) - Sonukcaudnme xeneaur {no Ancmeiimy)

2

w
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nape 60POAABOK, OT KOTOPBIX OHW OTIENAIOTCA B NEPHOZ
5MOPHOHAIBHOrO DASBHMTHA,

TlayTuuunle xenesnl HaxouATed 8 Opiomke. O6mee ux
KOJHYECTBO OYEHDb BEJNKO, HAIIPAMED, ¥ CAMKH HayRa-Kpec-
TOBHKA HacuMTHIBaeTCA oxoJo 600 :xenez. ¥ maykos pasin-
YaloT NATE THOOB Xenes (puc. 198). Menkne doavkosudibie
JKeJlesb! co0paHk B YerhIpe NyYKa, KOTOphe 110 OAHOMY OT-
KPHIBAIOTCS HA BHYTPEHHHX U 3aAHKX GOPOASBKaX (HAOMH-
HAEM, 4TO SMOPHOHANIBHO BHYTpEeHHHE H CpeAHEe GopOAaBRH
TIPOHCXOJAAT W3 OAHOTO 3auaTia). I'pywecudnvie Mermesni,
TIOXOMHEe Ha KOJBKOBUIHbBIE, HO HE TOXASCTBEHHEIC HM, 00-
PasyiorT JBa Ny4Ka, KAXALIE H3 KOTOPHX OTKDHIBaeTCA HA
nepegunx Sopogaerax. Tpyfrosudueie sxeneanl UMeIOTCH
TOABKO ¥ CAMOK, Ot G0Jee KPYIHEIE H MANOYKCIEHHBIE (TpH
IAapEl), BEIASAAEMAR NAYTHHA HEeT HA oOpasoBaHye KOKOHSE,
OTKDHIBAIOTCH Ha 2AAHEX M BHYTPEeHHUX GOpofaBKax. Amny-
ROBUTHbIE FKENIe3H] SBIAIOTCA CAMBIMA GONLIIAMH H MAJIO-
YHACAeHHLIMH (TOMLKO ABe OAPHI), OTKPHIBAIOTCA HA NePenaax
# 3agHuX Gopoaaskax. Tpu maphrt dpesosudnvix BOpoORABOK
CBALHO BeTBATCH, NPUYEM CAMbIE MEIKHAE 3aJHHE OTKDBLIBA-
IOTCA Ba 3aAHHX GopoAaBKax. IIPOTOKE MeJKHX MAayTHHHLIX
eJles DPOINOIBKAIOICA B IAYTHHOBHIE TPYDOUKH, KOTOpEIe
OTKPHBAIOTCH OTBEPCTHAMHA HA IOBEPXHOCTHA KOHGYHOrO 4JIe-
HAKa GOPONABKH Ha HNAYTHHOROM mone. Ofimee KoJuyecTBo
HaYTUHOBHIX TPYGoUeK BO BCeX GOPORABRKAX ¥ MAYKA-KPECTo-
suka poxoanr ao 600. IIporoku 16 KPYNHKX XKeje3 OTKpEI-
BAIOTCHA HA NAYTHHOBHIX KOHYCAX.

TI'veroit cexper, BHAeaseMBIi NAYTHHHBIME JKeJesa-
MU, GricTpo 3aCTEIBAET Ha BO3AYXe U IPeRpalliaeTcd B HHTH
nayTnHLH. Kaxaas ms map GopoAaBoK BHIZENSeT Ompese-
JCHHHA THAI NAYTHHRE, HO 3aTeM MeJKHe HUTH cOefHHs:-
0TCA B 0XHY oJlee MM MeHee TOJCTYIO HHTh, B 30BHCHMO-
CTH OT 9HcIa QYHKRIHOHHPYIOUIRX B TOT MOMEHT GOpOaABOK.
Hute Moxer GHTEL rIaAKOE B 04eHs OpodHoi, Gosee TOH-
KO, HO AHOKoil WiIH 0cobeHHO TOHKOM, UAYINel Ha obpa-
30BAHEE HOKOHOBR. YCTAHOBJEHO, UTO CAMHIE TOJACTHIE H
IPOYHBIe HHTH KApKacA DAYTHHH 00pas3yloTca K3 CeKPeTa
AMOYJIOBAZHHZE jXeNed. I'pyIreBHEHEIC KeJe3kl TAKKe
BBIIEJSAIOT NPOYHEIE, HO §oNlee TORKME HHTH, KOTODHIMM
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OCeBBleé HHTH KBpKACA IPHEPEIVIAITCA K OKDYIKAIOHIMM
npegMeraM. JIMOKYH0 HATE, PACOOJIOMEHHYIO II0 CIIMPAJIH,
00pasayIoT JONBKOBAAHEIE MKeNeskl BMeCTe ¢ APeBOBHAHBIMH
JHeJe3aME, KOTOPHE BRACAAIOT KNeHRHN cekper. Mexapu-
YeCKas HPOYHOCTh DAYTHHEL OMEHb BEICOKS — B HECKOJLKO
pas Goabine, yeM mMeaKkoRoH HETH. [layKE HenoABIYIOT Nia-
YTHHY He TOABKO JJIA M3TOTOBICHHA JOBYHX CeTel, cTpoe-
HHe KOTOPBIX-04eHs PasHoo8pasHO ¥ CTPOTO OPraHU3OBAHO,
HO M AJI TMOCTPOEHHA CTEHOK KOKOHOB, OKDYXeHHA NOii-
MaHHOH MXepPTBhI, 1A nepeasmrenna. KpoMe nayxos, may-
THHHBIE MKeJIe3hl HMEIOT TaKKe KIenIH,

Anaromus. Tenxo Baykoo0pasHbIX HOKPHTO XHTUHHA-
SHPOBAHHOI KYTHKYI0H 0OBIYHOTO CTPOGHHH, ¢ BADYAKHBIM
JHITONPOTEHHOBMM CJI0eM, 3ANHIAI0NAM OT HOTEPH BOJEL.
KyTaryny Brgeasier rEmofepMaNbLHHiE snuTenust, KoTo-
puift nexcut Ha GazansHOl MeMOpane. YIOMAHYTEIE BEIIE
SAFOBATEIC ¥ NAYTHHHLIE JKe/leshl TAKKe ABNAIOTCA IPOr3-
BOAHLIMHE KoKH. Ha BHYTpeHHell MOBEPXHOCTE MOKPOEOB
TENA MMEITCA COENHUANBHEIE CTPYKTYPEL, CHYHALEHe KIA
TIPAKPENIeHNA IYUYKOB CKeAeTHEIX MBIMIL, KOTOPHE (KaK
H ¥ BCeX APYFHX WIEHACTOHOrNX) o6pasoBaHLl IONEPEYHO-
OOACCATOH MBIINEYHOH THAHEIO,

BHyTpeHEAA OPraHASANAA PASAHTHLIX IPeNCTARBTE-
Aeil Kracea MayKooOpasHuIX MOKeT MIHPOKO BAPDFAPOBATE,
PaccMOTPHM CTPOSHHE CHCTEM BHYTDEHHHX OpPraHoB HAa
npAMepe Nayka-KpecTopuka (puc. 199).

- Huwesapumenvras cucmema COCTOMT H3 NepeAHei,
cpegHeli n zazHell KUIDKM, OAHAKO cTpoeEHe ¥ (HHUIMONO-
FPHA OTAENBHBIX -4ACTeH y PasHWX BHUAOB HEOJHHAKOBHL.
Hepennasa KUINKE NAYKA TOAPA3AENACTCA HA IVIOTKY, IU-
LOIeRQA H COCATENbHBIN KeXy0K, PACTIOJIOHKEeHHEIE B TOJ0-
Borpyad, PoroBee OTBEPCTHE. BeleT B MIHPOKYIO MyCKYJIH-
CTYIO MIOTKY, PACHOJOKEHHYIO BepTAKanbHo. Ha cnnasHoi
CTOpPOHE OHA IPONOAMKALTCA B TOHKHIl MHINEBOA, KOTOPHIH
RO3aXH FOJOBHOIO MOATA NePeXOANT B PACIHINPEHHYIO YaCTh
neperneil KAINKY — cocaTennHklil xeayaok. K ero crenke
IPHUEDEILIAITCS XOPOIo-PASBUTEe MEIHIL {cM, puc. 199),
COKPAINAsICEH, OHM PACTATMBAIOT JKENAYAOK, U3-34 Uero Jas-
JIeHHe B ero NOJOCTH YMEHBIIACTCHA M BCACKHBAETCA HHINA.
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cocyds; 43 — npomox ;
mmﬁmmﬁ ocmue cepdus; 47-nepmapaw. pammvemm
49 — nosoyvan eene; 50 — nepedwsan aopma; 51 — cocamernbbid xemydox;

52 — MycRyTamypa CoCRMansHo20 Wenydxa, 53 — miueeod; 54 — exipocm wenydxa;
55 — 201108100 MG2; 56 — 3pUMBNLHLE WeREn:, 5T — SNasHaR apmepLst (no KomcmoKy)

Hockonpky DepexEas KAINKA EMeeT SKTONEPMANLHOS
IPORCXOXEAeHHE, BCe mepedMCclIeHHRle OTAeNE! BHCTAAHEL
KYTHKYRoH. B 10TKY OTKPHBAIOTCH IPOTOKH CAIOHHEBIX
sKeles, HX CeKPETH CofiepiKar cuabHogeiicTByomue dep-
MeHTH. IIpH yYRyce 3TH (pepMeHTH BBOZSTCH B TeNO MepT-
BHL B PACTBOPAIOT €6 TKAHH A0 HMOAYXHIKOTO COCTOAHHI.

IIposxKaB HEKOTOPOE BpeMA, DAYK BHICACKIBAET HOJyNepe- .

BAPEHHYIO KAITHIY, OCTABJIAA OT JKEPTBH JHIObL ITYCTYIO

ofonouxy. Taxmm ofpasoM, nrmieBaApeHHe Y IAYKA YacC-

THYHO MPOUCXOAUT BHE ero OpraHu3Ma.

Cpexaaa xrmKa gadpepeHIAPOBAHA HA REAYAOK (He
AYTATE ¢ COCATENLHMM KEeNYAKOM]), PACIIONOMKEeHHLIA B T0-
JIOBOI'PYAH, ¥ TOHKYIO KHIIKY, KOTOpas HAXORUTCSA B Gproi-
re. O0peM XeXyAKa, BRICTIAHHOTO JKeNE3HCTLIM SIIHTENIH-
eM, HeGONRImOo, HO 9TO KOMOeHCHpYeTca Hapoil GOKOBHX
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BEIPOCTOB, OT KAMXKAOTO M3 KOTOPHX OTXOAMT N0 HWeTHIpe
sBeTBR. OT XKeAyaKa OTXOAUT TOHKAA KANIKA, KOTODAS Je-
JKUT B IIONOCcTH Gpromka, Syaydu OXpy:KeHHON pasBeTRAC-
HEuaMu nedenn. Ileuens Mrpaer riaasHyIo poXb B mepepa-
forre B ycBoeHRHE nuuA. OHa BHpalbaTHEaeT MEIEBADH-
TenbHEEe (PepMeBTH, HeoOXOAHMMEE ANA TOJOCTHOTO
pachIerieRns YrieBoxoB, GelkoB B JKMPOB, KpOMe TOTO,
€e KAeTKHE $aroquTEpyIOT B PACINENISIOT MeJIKHe JACTHY-
kH npmu. JIpOTOKE HDeYeHH BDAZAIOT B TOHKYIO KHINKY,
. Janee KMIIKA OTKPHIBAETCA B MEINKOBHAHOES DACINHpE-
HEe — KJO0AKY, KOTOPasa K3aH NepPeXOoZnT B 04eHb KOPOTKYIO
SAAHIOW KHIUKY, T4, B CBOI0 oUepels, SAKAHYHBACTCH AHANL-
HEIM oTBepcTHeM. FlanmoMEMM, 970 CPEIHAS KHAINKA MMeeT
SETOASPMANLHECS NPOHCXOMACHHEEe, A JaHAA, KAK ¥ Iepex-
HAdA, — DKTOACPMATBLHOS H TAK)KEe BHCTIAHA KYTHKYJIOI.
Huxameavrnas cucmena nayxoobpasanix npegcrasie-
Ha JeTOYHHMM MelUKaAMH (TerKuMu) ¥ (MIH) TpaXedMH.
JlerouHEle MeOIKHE ARNANTCH G0Nee IPHMETHEHRIMHE CTPYK-
rypanMn, CumETaeTcda, 9TO OHH HPOM3OILIM B Pe3yJbTaTe
BHAOH3MEeHEHH OPIOIIHLIX KOHEYHoCTe B Opomecce OCBO-
€HHA HaseMHOT0 06pasa JKH3HH NpeAKaMi DayKooOpasERiX,
IIpH 9TOM KOHEUYHOCTh BOATHAACH B Oplomro. Jlerounsiit
MeIIOK ¥ COBPeMeNHHX NayKooOPasENX NPeACTARIAET CO-
foit yrayGnenme B Tene, ero eTeHKH 00paA3yIOT MHOIOYHC-
JIEHHEIE JIRCTOBHHEE ILIACTHERH ¢ O0IIAPHHMEA JaKyHAa-
MU, 3ANONHeHHHMH reMonuMboit. Yepes TOHKHE CTEeHKH
NASCTHHOK NPOMCXORHT ra3oolfMeH Meskay reMoammdoit m
BO3AYXOM, NOCTYIAIONIUM B JIerOYHMI MemoK dYepes OT-
BEPCTHA ALIXANEN, PACTIOJOKeHERX HA Gplomie (cM. pHC.
195). Jlerounoe AHX&HEE AMEETCH ¥ CKODIHOHOB (YeTHDE
MADHL JEroMHEX MEIIKOB), KTYTOHOTHX (OZH& MJH ABe
napsl) ¥ HHZKOOPTraHM3OBAHHLIX NAYKOB (OfHA Napa).
Y necKOPHHOHOB, CEHOKOCHEE, COMBNYE H HEKOTOPBIX
Knemei opragaMmy ANXAHHA CAYVXEAT TpaxeH, a ¥ GonnmmE-

‘CTBA MAYKOB (KPOMe CAMHX NPUMHTHEBHHX) ONHOBPEMEHHO
' AiMeIvTCA U JerKHe (COXDaHAeTCa OJHA — NePeRHAA Napa) H
_ Tpaxen., Tpaxen npeAcTaBaAAioT coG0M TOHKME BETBAINMECT

{y cemorocHeB) HXm HeperpaIMEecH (Y JIReCKOPDIHOHOB H

‘Kiemeit) rpySouru (puc. 200). Onn npoHMSHIBAIOT BREYTDE

TeJI0 FXMBOTHOTO H OTKPLIBAIOTCA HAPYIKY OTBEPCTHAMU CTHIM
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Puc. 200, Tpaxeu
N2YKOOOPAIHLIX.

‘A — mpaxey emopoli

napw Chefifer cancroides;

b5 -- mpaxeu nayxa Nops
caceinaus — dae napL

mpaxedubIX My4Kog

¢ COOIMBEMCMEYIOWUIML

’ cruaMamu ( 1u2);

B - mpaxeu nayxe Araneus

B - disdomatus (ua B. A. Joz2ens)

HA IepBEIX cerMenrax 6prontka (y GonpmanceTsa (Gopm) nxn

na I cermenTe rpysm (v conbmyr). Tpaxew mydme fpHCIO-

cofJIeHE] K BOIAYIIIHOMY rasoo0MeHy, ueM JeTKHe.

V HexXOTOpHIX MEeIKHX Kiemel CreHaIANPOBaHHEbIe
OPraHhl ALIX4HHA OTCYTCTBYIOT, ¥ HHX rasoofmMen ocyixe-
CTBASETCA, KK ¥ Y NPHMHTHBHLIX GeCIO3BOHOMHBIX, U€-
pes BCIO MOBEpPXHOCTB TeJa. .

Kpoeenociian cucmexa TIPEACTABNIEHA CEPANEM H COCY-
aamu. Kax ¥y BceX WISHRCTOHOTHMX, KPOBEHOCHAA cHCTEMA
NayKooOPasHAIX HE3AMKHYTAS, II02TOMY MACTD MYTH reMOJ M-
(a HpOXOAUT MO CAHYCAM TOXOCTH Tena. CTelleHb PasBUTAL
aTolt CHCTEMEI 3aBMCHT OT ABIXATENBLHON cACTeMSI: ¥ dopM ¢
HCKJIIOUHTENBHO JICTOMHLIM AEXAHHEM OHA OPraHH30BaHA
CNoMKEee, ¥ TPaXelHsIX — Npolle, 910 O0LACHASTCS TEM, 910
Tpaxen BRITONHAIOT JaCTh QYHKIHIE KDOBEHOCHOH CHETEMbI,
ofecneunBas ra3000MeH B TKAHAX, TOTAA KAK reMoaunM@pa Toskb-
KO pacnpefengeT NATaTeNbHLIE BEILECTBA, YIACTBYET B BHIZE-
JeHHH K ofeCcTIeYMBaeT TYMODANLHYIO PEryIsiiuio QGyHKIME,
HanGoxee npocroe KpoBoofpamenve y KJelnel, y 9acTd U3
HPX KPOBEHOCHAA CHCTEMA OTCYTCTBYeT.

Cepane pacnonomeuo B mepefHEH JacTH ﬁplonma HAZ
KUIIEYHNKOM A OKPY#EeHO IepukapaueM. OHO HMeeT Buz
INAHHOMH (Y CKOPIIMOHOB) MM KOPOTKOR (V IAYKOB) TPYOKH ¢
orBepeTHaAME (OCTHSAMY) B GOKOBEIX cTeEKax (pme. 201). Or
CepALA OTXOAAT COCYABL: NepeARAA H 3aQ8sAR 80PTHI, & TAKHKE
GoxoBrle aprepnyl. KoamuecTBO OTXORANAX COCYAOB BAPLH-
pyeT y pasubIx Buaos. M3 aprepmil renomanMda H3INBACTCH B
TIOJIOCTD TeJ1a, MPOTEKALT IO PACIIONOKERHBIM MEXKAY BHYT-
PEeHHHMH OpraHAMH JAKYHaM, PA3HOCA OHTATSAbLHBIC B 6HO-
JIOrHYeCKH AXTHEBHEIS BRUIECTRA, MOCHE IO BOSBPAIIACTCS B
FIOJIOCTE HEPUKADANA ¥ Yepes OCTHH 3aTeKaeT B cepane. -
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Y MHOMHX nmaykooOpassmix
remonumba GecomBeTHH, HO ¥
qaCTH BULOE MOKET cOIepiKaTh
THTMEHTHI, HATIPYMED I'eMOIHA- 1
anuH. CnenosarensHo, YacTHY-
HO KDOBEHOCHAS CRCTEMA BCe-
TAKH YYACTBYET B TKAHEEBOM
rasoobMene,

BuideaumeneHan cucmema
OPEeCTABNIeHS MAILITHTHEBBEIMHU
COCYAAMH, KOKCAJNLHBIMY Ke-
Je3aMdA ¥ HeKOTOPBIMH CHeHH-
ANTH3NPOBAHHBIMY BHIACIATEN b~
HEIMH KJetTKaMH. Mannourse-
BH COCYAB ¥ OAYKOOOPA3HEMX
OTXOAAT OT CPefHedH KHIIKH, A B r
T.¢. OHH 3HTOfEPMAALHOTO ipo- © " ¢- 201. Cmpossue cepdya
MCXOMMACHRA (HAKOMHMM, 9TO ,_ wmp,:rw ‘;5_"‘,;;‘;‘;* E‘_ xnew;
¥ MHOTOHOMKEX H HACEKOMBIX I — conoxocet); 1 - aopma.
STH CTPYKTYDH 00pasyioTes ua Cmpe"“a?‘gm:;’” ocmuy
gapHelt kumrkn). Cocyam game
BCETO BETBATCA, OCHOBHBIM HNPOAYKTOM BHIFCMCHMSA SIBJA-
eTcA MAJKOPACTBOPHMEIA ryaHWH, YTO YMeHBHIAET NOTEPIO
BOALL, T'YAHHH TAKMKE BHIJCATETCS KIASTKAMM KA0AKH., Bri-
AejgeMble BeIHIeCTBA NOCTYNAIOT B MOJOCTh KMINEUHHKA K
BBRIBOJATCA H3 OPTAHH3MA Uepes aHAJILHOe OTBEpPCTHE.

KoxcanbHEle enestl HPeAcTaRaaior cobol BHAOKIME-
HeHHbIe EeNOMOAYKTE (IPOTOKM, COSAMAAOU(KE BYTOPHYHYIO
AONOCTH TEJA ¢ BHeINHEH cpemoii). B cocTap Mene3nl BXoaUT
MeNrovyek (OH COOTBETCTBYET BOpOHKe HedpHUAKS, HO AUIIeH
OTBEPCTHA)} M OTXONANIAN OT HEero HIBHTOI KaHANeND, KOTO-
Phlll SAKAHYHBACTCR BRIROAHKIM HPOTOKOM ¢ PacIImpeHHeM
(MouenriM myasipem). Hapysxunle oTBePCTHA XKees HAXOIAT-
CH y OCHOBAHHA TPeThelt MM NATON NADK XROZMILHLIX HOT,
KoxcanbHble Kee3s XOPOIIC PASBHTHI TOIRKO ¥ COBCEM
MONOABIX ocobeil, ¢ Bo3pacTOM onM Golee MM MeHee peny-
wEpyiorcs. OGLIYHO MMEIOTCS OAHA WIK ABe Oaphl JKeses.

Kpome opopMIEHHEIX CTPYKTYD, DYHKIIMIO BEIAENE-
HAA BBINONHAKT TaKKe OTAEAbHHE KieTkHA. Hanpmmep,
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Puc. 202, Hepaxaa cucmema
nayxa (Tegenaria):
1 -- 200080t Moge; 2 -
Heps; 3 — Hepe HO2U Nepaoil napLy;

4 — 20moeospydnan yacms nodanomosHol
HepeHol Macces; 5§ — abOomunansHasn
yacms nodenomoqHoll HepaHoil MACCE;
§ — Heps Hozu vemespmol napei;

7 ~ BprowHol Hepenbild cmeon; 8 — semes

HO20 HOPEHORC CIMBONE; 9 — NRAKOY,
10 — ocrosanue nopednei naymuHoeoli
Gopodaeiu; 11 — ocHuaaHue 3adneti
naymurasol Sopodaaxt, 12 — 3aduan
naymunosan Gopodaska; 13 — aHanbHbId
Byzopox; 14 — vepe Xif ceemanma;

15 = nepe 3a0Hel U eHYMpSHHBT .
Gopodasku; 16 - Hope nepedneil Gopo-
Qaaxu; 17 - Hepe IX cezmenms;

18 1 19 — yepew VI ceamenma;

20 - nuescd; 21 - spumensHsiil Hepe
{no Kécmriepy)
¥ HAYKOR Ha HOBEPXHOCTH
eYeHA HMeIOTCA CKOMLIeRH A
TYAHHHOBMX KJAeTOK. OHH
HARAMJIHRAIOT B HHTOILIASME
TpPaHyJE I'YAHUHA, KOTOPBIE
HNOCTENEeHHO BHXORAT B IIO-
JOCTE NeYeHOUHHX HIPOTO-
KOB, 10 HAM NepPeMeIATCA B IONOCT: KHIIEYHNKA U 3a-
TeM BHIBOAATCA HB opranusMa. OueHb KPYNHELIE KJIETKH —
Heppoyumel, KOTOPEIe HMEIOTCA B HMKHel JacTH TPyAH,
TAKYKe BRIZEAAT CYaHHH.

Hepeuaa cicmema naykooOpasHEIX OTAHYALTCA pas-
noolpasueM cTpoeHraA, O0IMH NnaH ee OPraHH3AUUH CO-
OTBETCTBYET GPIOHIHOH HepBHOH HENOYKH, ONHAKO HMeeTed
p#pA ocobeHHOCTEH. B rOJIOBHOM MO3I'e OTCYTCTBYET BeHTO-
nepeSpyM, 9TO CBA38HO C PeAYKIXHe NPUAATKOR AKPOHA ~
AHTEHHYJ, KOTODHIE MHHSPBUPYIOTCA 3THAM OTAEIOM MO3ra
y paxoofpasHBIX, MHOTOHOKEK B HacekoMbrx. Coxpans-
0TCH MepefHIN M 3aZHANK 0T1e/]H MOJOBAONG MOSTa — HPO-
ronepebpyM (HHHEPRUpYET ria3a) U TpuToTmepebpyM (MH-
HEPBHPYET XeJHNEPLI).

Canraa GponiHoil HePRHON LEe0OYKH YacTOo KOHNeT-
pupylotTca, obpasys Gosee MIN MeHee BRIPAXKEHHYIO MaHr-
amo3Hyio Macey (puc. 202). V ceHoKoces B Kiemel Bce
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PAETAHH CARBAIOTCH, 00PA3YSA KONBIO BOKDYT THINepoJa,
ORHAKO ¥ CHOPIOMOHOB COXDAHZETCA BREIDAKeHHAS Gpiomi-
Haf DenouKa FANIJIHEB.

Opzanwvt vyecme y NaykooSpasHBIX PA3BHTH I0-pA3-
RoMy. Hanbonbinee 3HEAYeRMe AJsi HAYKOB MMEET OCA3a-
nne. MHOTOYHCACHHEIE OCABATENRAEE BOJNOCKHE — TPHXO-
GoTpun — B GONLIIOM KOJAYECTRE PACCESHE N0 NOBEDXHO-
CTH Tens, 0cobeHHO X MHOrO HA NEMROANBIAX W XONHIE-
npx Horax. Kaxgrrit BojocoK DOABMMKAC NPHKPEILIeH KO
AHY cleIlHajbHOll AMKHM B HOKPOBAX H COSQHHEH ¢ IDYI-
N0X YYRCTBUTENHHHIX KNETOK, KOTOPHIE HAXOAATCS ¥ €ro
ocaoBanns. Bonocoxk BocIpHHNNMAST Maneimne Kogebatmst
BO3AYXa HAM HAYTHHB, YYTKO PeATHDPYH HR MPOHCXONA-
inee, OPH STOM DRYK crnocoles NO HETeHCHBEOCTH Koxeba-
HE# PA3ANYATH DPADOAY PasApaxaloniero GaKropa.

OpragaMu XEMEYECKOT'0 TYBCTEA CIYKAT NHDOBUANEE
OPraHEKI, KOTOPHEe HpeACTABASIOT coboll IMesan B MOKpOBaAxX
aauHoi 50 — 160 MmxM, Begymue B yraybaenne Ba moBepx-
HOCTH TeNa, I'ie HAXOAATCA YYBCTBATENRHEE KASTKH. JIn-
POBHJAHE® OPraHKM PACCESHH OO0 BCeMY Tenay.

Opeananu 3penus nayKooODA3HEIX ABAAIOTCA MPOCTHE
IIA38, KOJHYECTBO KOTODHX V PagHRIX BHAOB BAPLHpYeET
or 2 o 12. ¥ nayxoB OHEH pacOONOMeHE HA MOJOBOIPYL-
HOM IIHMTE B BHAe ABYX AYF, & ¥ CKOPHEOHOB ONHA Napa
PIA3 PACIIOJIATAETCA CNEepefid W eme HeCKOALKO map — Mo
Goxam. HecMoTps HA 3HAYHTENBHOE KOAHYIECTBO I'NE3, 3pe-
HHe ¥ nayrooGpasHux cnaboe. B ayumem cayuae oHE cHO-
co0HW GoNee MIN MeHee OTHETIHBO PASIAHYATL NPeaMeTh
Ha paccToannad He Goace 30 cM, a GONLITIHHCTBO BRAOB —
H TOTO MeHbIIe (EAIpPUMED, CKODITHOHK BHAAT TONLKO HA
PACCTOAHME HeCcKONbLKOo ¢M). Jlna Hexoropex Gpogsaumx
BHAOB (HampuMep, MAYKOB-CKAKYHOB) spenme GoNee BaX-
HO, TOCKOJbKY ¢ €10 HOMOINGI0 HAYK BHCMATPRBaET [06hI-
9y H pasamuager ocobell NPOTHEOIONOMHAOTO TOJAA,

IHoaoean cucmeno. Bee nayxkoobpasHele pasaeapHO-
nIosILle, YacTo BLIpasKeH NoaoBol ammopdusM (HanpEMep,
y GONLIIFHCTBA NAYKOB CANKA HAMEOrO KpynHee caMIia).
Oprarvsanns noxosol CECTeMH Y PASHLIX BINOB OTHPOKO
BAPBHDYET, HONOBKE OPraHK MOryT OHITH HAPHEIMM HIIH
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HeNapHLIMHA, OPp¥UYeM HepeJKo CaMIbl IO STOMY IIOKA3ATRNIO
oTANYATCH OT caMoK. JTonopble IPOTOKH BCEraa MapHsie.

MYH{CKM MOJOBAS CHCTEMA NMayKa-KpecTOBHKaA Oap-
nad. J{Ba ceMeHHMEKA JeKaT B HHXHeH dacTa nepegHer
TperH Opomka. CepeAy OHUM DepeXOAAT B CEMANPOBOAL,
KOTOPhIe OTKPBIBAIOTCHA B HeNApPHBIN ceMeHHOR MeUIOK.
HapyaxHoe monoB0e OTBEPCTHE, KAK U ¥ BCeX rayxoobpas-
HBX, HaXoAATCA HA I cerMmenTe Gprolika. COROKYIIHTEN G-
HBIM OPradoM ABIAKTCA NeXHNaNnbIrbl CAMILA, KOTOPEIe HA
CBOEM KOHIOE HMEIOT KONYAATHBHLA NPHAATOK,

Henckas DONOBAA CHCTEMA NAYKA-KPECTOBHKA HPER-
CTARJCHA ABYMSA SHUYHHKAMU, JeXamnMu B Gpromrke mox
KHMIIKoii. Brepean gBEYHAKM MEpPeXONAT B IapHEEe AHIEBO-
AEl, & Te, B CBOK CuepeAb, CIHBAIOTCH, 00pasya HENMapHYO
MaTKy. C MaTKOH coODILIa)TCA ceMANpPUeMHNEH, KOTOphIe
OTKDHIBAIOTCA HAPYKY CAMOCTOATENbHBIMM OTBEDCTHAMH.

Cnapupasre mayKooSpasHBIX YacTO CONPOBOMEAAETCA
PHTYANBHBIM NOBeicHHEM, KOTOPOE MOMXeT GBTh A0CTATOq-
HO cnokHbIM. Ocofast CAOMCHOCTS COCTORT B TOM, YTO Bojee
KPYIHASA CAMKA MOXET AerKo NPHHITh HeGOoIbIIoro caMia
3a CBOIO HOOWMY M COOTBETCTBYIOINEM OGpDA30OM ¢ HHM IO-
CTYNUTE (HEPEAKO TAK ¥ NMPOHCXOLHMT, B CBA3H ¢ YeM OAHH
3 HauboJee H3BECTHRIX IAYKOR HA3BAH KAPAKYPTOM — Yep-
Hoii BoBoi). [loaToMy My cKHe 0cOGH THIATENBHO CO6MIO-
JaloT «TeXHARY GegonacHocTHs . CAMIK DayKoB Hepef cna-
PHMEBaHHEM COOPYKAIOT B3 NAayTHHE HeBOALIIOH «raMar» H
BHIZABRABAIOT HA HETO CIepMY, 3aTeM IayK IIOFPYy#aeT B
KAILIIO CIePMEI CBOM HeJUNANbOb, A DACIONOKEeHHBIA HA
HYX KOOYJSTHREBIL OPHAATOK HATOJHAETCH coepMoi. 3a-
TeM caMell, BBOZHT CAePMY B IIOJIOBEIC YT CAMKH. Y. HEKO-
TOPLIX BHZIOB CAMEI] IEPEHOCHT criepMaTodop (f1aKeT ¢o crep-
Moi{) upu momomm xexuuep. HamMHoTo mpome see o0cTOHT
¥ JUKECKOPIHOHOB M HEKOTODBIX KJleitesl — camer, monpoc-
TY OCTABAHET NG IYTH coepMaTodop, a caMxa nogbupaer
€r0 W BROJHT B CBOM IIQNORKE IIyTH. ¥ YACTH BHAOB cIiepMa
BBOAMTCH B [10JI0BEIE AYTU CAMKH B IIpoTiecce NOAOBOTO AKTA
EOCPeACTBOM KONYJATHBHBIX OPraHOEB. -

Pazeumue y. GOABUIMECTEA. nayxooﬁpaanux npauoe
6e3 AUYHHOUHHX .crafAHik, Yamme Bcero sMGprOHANLHOE
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pasBHTHE EPOXOAUT B AiiNle, OTKIAAABIBAEMOM camMKoil, Hna
TOTO CAMKH TIAYKOB ILIETYT H3 NAYTHHEI COeUUATLHLIE KO-
KOHE, KyZa noMermaiorT aiina. CKOPHMOHEI ¥ HEKOTODhIe
Opyrie TayKRooGpasHeie JKUBOPOAAIUH, ¥ HUX 3MOpHOHATE-
HOE Da3BHTHE NPOXOAUT B NOJOBBIX DYTAX CAMKH. [ He-
KOTOPEIX BEIOBR XapakTepra 3adora o rioToMeTBe, 4ACTO CaM-
K& HEKOTOpOe BpeMsa HOCHT BHMBOAOK HA CBOEM TeJe.
ITapasumonozuveckoe 3HaAYEHUE NAYKOOOPAIHBLY
OUYeHE BeMHKO. HexorTophie M3 HUX (riaBHHM 006pasoM,
ODpPeACTABHTENA OTPAKA KAeleil) ABASwTceH NepeHocunKa-
MM padia 3aboflepaHR BN cAME SBAAICTCA BO3OYAHTeNnR-
Mn saboneBAHNA,
BozOyzureneM 4eCOTKH ABIACTCS KACIH YLeCOMOYHbLl
3ydenw (Sarcoptes scabiei), pacnpocTpaseEREIA TOBCEMECTHO,
Eme oauy BosbyauTens KOMHOTO 3a00lIeBAHHA — we-
AEe3HULQ Y2Pesas — MOCEAACTCHA B BONOCTHLIX CYMKAX H CATb-
HBIX Hele3ax KOMH JeJ0BCKa, BhRISHBAA MECTHOE BOCIAIe-
HAe, KOTOPOe COINPOBOEAAETCA NOABIeHHEM Ha KOXe YIpeit.
Hepernocuuramu 3a601eBAHRHE ABAAIOTCH NPEXCTABH-
TenH ceMelicTE HKCONOBEX # APracoBbBIX KJemieit, Bemy-
mue SKTONMAPASUTHICCKHH 00pa3 ®usHH. U3 HKCOROBEIX
Haubolee omacen TaeHLl waemn (Ixodes persulcatus),
KOTODHH NepeHOCHT BHPYC TASKHOTO N BeceHHEe-JeTHE-
ro sHuedanuTa, Kneny o6HTaeT B TaeHHEIX JIECAX BOCTON-
Hee Ypaza, Cubmpn m JHancuero BocToka, BeTpedaeTes B
HeKoTOpeIX MecTax Empomeiickoil qactn Poccuu.
3HayYeHUe TaeKHUIX KIelled B mepeHoce BHUPYCHOTO
sunedannta puacana E.H. Ilasaoscknii 3 30-x roxax
XX B., cozpaTens yueHHA 0b ouarosoctH safosesanuil, me-
PeRaloIIHXCA MepeHOCIAKAMH (TPAHCMHCCHBHEIX 3a6oje-
BaHWit). Bupyc sunedanura orrpra J. A. 3uanbep.
IIpexcrasurenu pofa AepmaceRTOp {PDermacentor) me-
PEHOCAT CIHPOXeT, BHISKIBAIOLINX - KJIEMIeBOH CHIMHOH THG
(D. nuttalli), sosdyaureneit rynapemuu (D. marginatus, D.
pictus), a raxxe sHnedannrTa, PHKKETCHO30B B GpyIE/NIess.
Ot keun o6UTAIOT B Aecax W crenax SanaxHoii Cubupu u
Babaiikanna. Cobaunit kremny (Ixodes ricinus), ofuraronimii
JecHRX maccneax Erponefickoilt wacrm Poccmn, mepeHocAT
Bo30yAuTeNlell BeCEHHE-JETHENO 3HUeATHTA H TYASPEMHH.
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® Bompochl Aaa CAMOKOHTDOAS H HOBTODEHHA

{. [ToueMy CerMeHTalHA TeAa JeHUCTOHOINX ABAAETCH
FeTePOHOMHOM ?

2. VI3 KaKHX OTAE/0B COCTOWT T€10 YACHHCTOHOIHX?

3. Kakoe cTpoeHHe HMeeT Io/0Ba YieHUCTOHOTHX ?

4. Kakoe crpoeHie MMEIOT NOKPOBBL TEAR WIEHHCTORO-
rux? [loyeMy MOKPOBBI OrPAHMYUBAIOT POCT TeNa?

5. Kakoe cTpoesne HMeloT KOHEYHOCTH YWIEHUCTOHOTHX ?

6. KakoBhi 0COGEHHOCTY OPTaHH3allKH MBIECYHOH CHCTE-
MBI YJICHUCTOHOIHX ?

7. TloueMy KPOBEHOCHAsE CHCTEMA YJIEHHCTOHOIBX He3aMK-
HyTa?

8. Kak o6pasyerca NOAOCTH Teia WICHHCTOHOTHX ?

9. Kak opraHM30BaHa HepBHAA CHCTEMA "WIEHHCTOHOTHX ?

10. Ha kaxue 0TA€b1 paCyJEHEHO TeJ0 PAKOOOPASHBIX ?

11. Kakue (pyHKIHH BHITOJHAKT KOHEYHOCTH, PAacoJIo-
KeMable Ha roxoporpyan? Bpiomke?

12. Kakxue ocoGeHHOCTH HMEOTCA Y KYTHKYJbE DaKo-
0O6pasHBIX?

13. Kak npoucxoanT rasoo6Mes y parooGpasHuIX?

14. Kaxme opraHnl YyBCTB MMeOT pakoobpasiibie?

15. Kak OpoMCXOAMT pa3MAGKeHHe PAKOOOPA3HbIX?

16. i3 KakuX OTHEAOB COCTOHT TeJi0 HACEKOMBIX ?

17. Kaxue TMIIN POTOBOIO afiliapara HaceKoMbIX Bel aHa-
ere? Kakoso ux crpoeHue?

18. e y #aCeKOMBIX PACIOIAraloTCA XORHUIbHBIE HOTH?
Cko/abKO HX?

19. Kakoe cTpoeHMe HMEIOT KPBLIbA HaCEKOMBIX, IOYEMY
Y HEKOTOPHIX HACEKOMBIX KPbLIbA OTCYTCTBYIOT?

20. Kakue oprabl BblIeJ€HUsA HMEIOTCA ¥ HACEKOMbIX ?

21. Kaxoe cTpoeHHe uMeer CAOXKHbLIN I/1a3 HACEKOMOT0?

22. Kak npouCXOAMT pa3MHOXEHHE M PA3BUTHE Y Pas3-
JIMYHBIX HACEKOMbIX?

23. KakoBo BHEIIHee CTpoeHKie NayKooOpa3HbixX ?

24, Kak nHTaeTCs NayK-KPecTOBHK?

25. Uro Takoe nayTurHble 60posapku ? KakoBbl HX CTPO-
eHne ¥ PyHKUUH? ’

26. Kax DpPOHCXOIMT Pa3MHOXEHHE NAyKOB?
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THII MOJJIOCKH (MOLLUSCA)

Monmocku (2am. molluscus — Markmnit, MATKOTENRIH) —
3TO MHOTOKJIETOUHEIE TPEeXCAOHHEIe GRAaTepANbHO-CHMMET-
PHYHBIE KRBRBOTHDBIE CO BTOpH‘!HOﬁ MOJOCTHIO TENA. ¥ HaC-
TH MOJJIIOCKOB B TeYCEHE OHTOIN'eHe38 DPOHCXOOUT CMelye-
HH€¢ OPraHoB, H3-3a 'ero Telo TepdeT CHMMeTpHIO, T.e.
CTAHOBATCA ACHMMETPHUYHBIM. BTOpHYHAS HOJOCTHE TeNa
He MMeeT METAMepHOH OpraHHzanmy M y GOJABIIHMBCTBA
¢opM B Iponecce OHTOT€He3a MOABEPraceTCA 3HATHTENBHOMN
peayrmua. OCTATKH LEIOMA OKPYHKAIOT cepAre (OKoaOCED-
JAedHAs CYMKA, HIN NepHKapAHil) ¥ noxosre xenesnl. Hpo-
MEKYTKE MeXly BEYTPEeHHIMH OPraHaMH SAIOJHEHB CO-
eAHHUTEeNsHOH TKARBIO — mapeEXHMOil.

HecermeHTUpOBAHHOE TEI0 MOJIIIOCKOB NOADa3endeT-
CA HA TPH OTHEJA: FOJORY, TYJIOBHIIE H HOTY. ¥ HEKOTOPHIX
<hopM rosoEa M HOTA MOTYT OTCYTCTBOBATE. 'TYIOBHINE SACTO
paspacTaeTcs HA CMWHHYIO CTOPOHY B BUAE BHYTDPEHHOCTHOrO
(BECcHepannHOTO) MeHIKA,. BOKDYD OCHOBAHMSA TYJIOBRHINA HME-
erca OOUIMPHAR KOXKHAA CKIAAKAE — manTAA. [IpocTparcTro
MeXAY MaHTHeH | TyJoBHINeM 00pasyeT MaHTHITHYIO TOJOCTE,
B KOTOPYIO OTKPHBAIOTCA OTBEPCTHA HHINECBADATENBHOH, BLI-
JeJHTeNLHOH H NOJOBOH CACTEM H B KOTOPOH DacTon0MKeHEL
#a0pui. BMecTe ¢ cepAlleM 9TH OPTraHK COCTABISIOT MAHTHIA-
Hul KOMILTeKC opranoB. MaHTHA BRIZENACT HAPY/RY 3AIHET-
HYI0 PAKOBHHY, KOTODAA YV PASHEIX BUAOE HMeeT HeOTUHAKO-
BOE CTpOeHTe. ¥ HEKOTOPHIX BAAOB PAKOBHHA YACTHYHO MIH
HOJHOCTBRIO penynuapyerca (cM. xpaiee puc. 222).

Huwesapumenvras cucmena o6pazoBana nepeguell sK-
TOJepMantHOi, cpenpelt sETOAEPMANEHON M 3agxHEH SKTO-
AepMaahHO#l KumKkoil. Kaxzaaa H3 HRX COCTOHT M3 XODOIIO
AudubepeHIMPOBAHHEIX OTAENOB, ¥ OONBIINHCTEA BHIOB B
TAOTKEe HMEeTCA TepKAa ~ pajyJsia, CAYIKAMAA 411 Pa3Merb-
YeHnsA OHOA, ¥ INIHCBADATENLHAA Kee3a — neveHs,

Huxameavhad cucmeMe HMeeT CIeNHANTUINPOBAHHBIC
OPTaHLl, ¥ OARAAX OHM ofecneunBaloT rasoofMed B BoAe (3T0
OepBUYHEe KaGDH — KTeHHAMH MJIH BTOPHYHBIE — ANANTHS-
HBIe J#AGDHI), & ¥ APYTHX — B BO3AYINHONA cpele (Terxue).

Kposenocrnaa cucnmema He3AMKHYTOTO THIOA, NOCKOJE-
Ky IPOHCXOAUT ofbefuHEeHHe NePBHYHOH M BTOpHYHOL
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nonocreit Tens. KpoBb TeYeT He TOABKO 10 KPOBEHOCHEIM
cocygaM, HO B [I0 TIOJIOCTHRIM JaKyHaM H CHEYCaM, OMEI-
Bag BHYTPEHHWE OPraHBl U TPAHCIIOPTHDYA DHTATEJNSHEIR
BEINECTEA M PACTBOPEHHLIE rassl. JIBuikeHue KposH obec-
nNneunBaeTcH NYABCHDYIOIUIUM CepliieM, KOTOPOE COCTOMT
N3 npefcepAni (MX UNCASBHOCTDL OOLINHO ONpefendeTcs
KO/MUYecTEOM abp) u meaynoara. [Ipu corpamesuy cepa-
118 KPOBb BRITAJIKMBAETCHA B CAMBIN KPYIHLIH COCYA — aop-
Ty, U3 HEro DOCTYIaeT B Goxee MEIKHE COCYEH — apTepun,
HoCHe 1ero H3AHBaeTeH B noaocTs Teaa. Ilpoiifa oo aaky-
HAM H CAHYCAM, KPOBb HACHIAeTCH IPOAYKTAME PACHAA
¥ YIJIeKHCJIBIM Ta30M, B Pesy/sTaTe Hero CTAHOBHTCA Be-
HO3HOII. 3aTeM KpOBb HOIAA4eT B OPTraHBl ARIXadnd, rae
OUHIAETER OT YIVIEKHCIOTO rasa B oforamaeTes KACAoODO-
goM. IToesie 2TOr0G KPOBL HMOCTymaeT o0paTHO B cepaue —
cHAUATA B MPeACEDAMA, 4 BATEM B SKelyAO'eK.

BuifeaumenvHaa cucmema UpeIcTABICHA BHIOH3IME-
HEHHBIMH LEJIOMOZYKTAMH — IIOYKAMH, KOTODbIE¢ CBOUME
BHYTPOHHAMHY KOHIAMH coo0maTcs ¢ BOM0CTE) NepHKap-
Zus. Monosas cAcTeMA ¥ PA3HBIX BHAOE MOMKET ﬁm'rb rep-
MahpoauTHOH HIH pasAeNbHONOJOH.

Hepenaa cucnema y HASOIEX MOJJIIOCKOE 00pasoBa-
Ha OKOJIONEOTOMHBIM KOJBKOM B UeTHIDbMSA NPONOABHEIMH
CTBOJIAMH. ¥ BHCOKOOPraHU3oBAHHLIX $OpM HEPBHAA CHC-
TeMa Pa3fpocarNo-y3A08020 TANA B COCTOMT N3 HECKOJb-
KHX NAPHBIX PAHTIHEB.

Pazeurre y Eaubonee npmmnnux MOJUIIOCKOB IPO-
XOOAT ¢O CTafHel JAUHHKU TpoXodopsl, ¥ APYrax ofpa-
ayercs BAAOM3MeHeHHAA JAYHAKA — HapYCHHK,

MonLmocKy — OYeHb APEBHAA ¥ CaMad MHOTOUHCASHHASR
(Ioc/le WIEHMCTOHOTMX) IPYNIA JKHBOTHMX. HauGoasmero
pacnsera og# gocTuran 50 — 60 MaH. JeT HA3a/l B OANEOreHe,
Bonpoe 0 PAIOreHETHYSCKOM OPOUCXOMIEHHHA MOJIHOCHOB
IOJITOE BpeMA BHISLIBAN OKUBIGHHLIC cnopil. B Hacroaimee
Bpema GONLINAHCTBO HCCAEEOBaTENeH CYHTAIOT, YTO OBM OpPO-
HACXOAST OT KOJBYATHIX depneil. OfHAKO CyInecTsyeT H Apy-
ras, MeHee PACHPOCTPAHEHHAS TOYKA 3PEHHA, COPAACHO KOTO-
poil HpegKaMB MOJLTIOCKOR SABAAIOTCA IIOCKMe uepsH. Tun
BrIogaer B ceba oxone 130 000 BrAOB N NOAPA3NENASTCA HA
IBa MOATHMTA: GOKOHepBHME M PAKOBHHHNE,
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Huxte mMbl moApofHO pPaccMOTPMM HOATUI PAKOBHH-
Heie (Conchfera). Ciofia 0THOCAT MOJJHCGCKOB € LeIBHOMK
HIYN pasfleeHHON Ha JABe CTBOPKHM PAKOBHHOME. ¥ HEKOTO-
peIX ¢hopM PAKOBMHA BTOPHYHO pexymupyerca. Ha ronose
HMeIOTCA Iynaiblla U I'Ia3a, ¥ YACTY BHIOE I'OJIOBA B HOTA
MOTYT OTCYTCTBOBATh. [I0KDOBEI NUINEHHI KYTHKYJIBI, BHYT-
PEeHHOCTHBIN MeIIoK OOLIYHO XOPOINQ PASBUT, HMEIOTCSA
OPr'aHE PABHOBECHA — CTATOLNACTEL.

B nmoaTHI PaKOBUHHEIE MOJNCKH BXOXAT AT KNAC-
COBIMOHONNAKCPODPH,bpIOX0BOrue, 10NaToHO-
rle, nJaacTUHYaToxabepHasie BN TONOBOHOTHE.
B namHOM KHHMIe ML pPaccMOTPHM Kiacesi Gpioxomorue,
nnacraEdarcikabepHeie B MOJIOBOHOTUE,

Ezacc Bpioxonozue (Gastropoda)

BproxoHorne, MM YIUTKY, ABIAIOTCA CAMBIM MHOIO-
YHCACHHLIM KJIACCOM IOATHOA PAKOBMHHRIX MOJIIIOCKOB
(oxomo 90 000 BuzoB). Knace nogpasaenserca na TPH DOA-
Kxacca: nepeane;xabeperix (Prosobranchia), saguesxabep-
muix (Opisthobranchia) m xeroumnix (Pulmonata). Boss-
IIHHCTBO A3 HUX (BCe 3agnema6epmﬂe ¥ 0OABIIAHCTEO
nepexHexabepHEIX) 0GUTAIOT B MODAX K OKeaHax (3T0 u3-
HaYaJdbHAS cpefla OBMTaBMsa OpIOXOHOTrHY), HO 3HAYMTEIh-
HOe KOJMYECTBO BH/IOB NEPENLIO B IPECHEIe BOJOEMbBI WIH
BeAyT HASeMHbli 06pas XHIRHM — 9T0 HeMHOTHe nei)e,zu{e-
AabepHEZé H Bee JieTOURLIe GPIOXGHOrHe MOANIOCKH. OT-
AelbHEI¢ NPeACTABATENH KJACCA ABAAIOTCA NaPA3HUTANME.
Pasmepr1 Gpiox0HOTHX BechbMa pPasHOOODAIHBLI. M LIMPORO
BADLUPVIOT OT HECKOABKHX MHJAJIHMETDPOB N0 ACCHATKCE
caRTHMeTPOB. CaMBie KpyOEBIe BHAB OGHTAIOT B MOPCKOI

" Boje, HapuMep, xeMudyceye (Hemifusus probosecidiferus)

H3 HOJKIacCa MepenHe:xabepHBEIX AMeeT PAKOBHEY AJH-
Hoit 60 cM, a Mopcko# 3aan {Aplysia) us moxryacca sazg-
HexkabepHEnx — cBume 25 cM: OgHaKo u HAZEMBHE YJUT-
KU MOTYT OBITh OueHb KPYIHEIME, HAPUMEP, CKad
YAMTKS AXATHHA U3 NOAKNACCA JEMOUHHIX num DaKOBM-
my BrcoTo#t g0 10 cu. Coobmjanocs o Raxogke-s 1979 1. &
ABchaJIlIK SK3EMONAPA PHIAHTCKOTO CHPUHECA, PAKGBNHA

251



KoToporo AocTurana 77 cM B AIUHY H OKOJO MeTpa B 06XBa-
re. Bec Taro# yARTKE NpPH XHUSHM cocTasadan Gonee 18 kr.
Teno GpPHOXOHOrEX YETKO PACHJIEHEHO KA rOJIOBY, TY-
JICBHINE ¥ HOT'Y, MMeeTCsI [eJbHAaR PaKOoBHEA. Xapaxrep-
Bag ocofeHHOCTL BCEX VAHTOK — BHIPAXEHHAT ACHAMMET-
pag renn. Ha HauanpHLHX STAIAX OHTOTeHe3a GproxoHorue
uMeiorT o6HURYI0 CHAaTepATBHYI0O CHMMETPHIO, HO B OPO-
Hecce PA3BHTHA MPOUCXOAMT KHBOJIOAS OPTaHOB, pacdo-
NOMEeHHLIX B NpaBol monoBuHE TeXa, OXHOBPEMEHHEO HIET
rEnepTpodHa OpraHoB, PACHONOXEHHLIX cleBa. Hepasao-
MepHOe DasBHTHE OPraHoB BiIedeT 3a coboil NX cMelleHue,
YT0, B CBOIO 0UePeAb, NPHEOAUT K CINDANLHOMY 3aKpPyIH-
BAHMI0 BHYTPEHHOCTHOTO MENIKAa H, COOTBeTCTBeHHO, Pa-
xosuurl. B peaxEx cnyvasx oSopoTH PAKOBHHE JIEKAT B
onHoll IWIctKoCTR (HATIPH-
Mep, karymxu), DopMma
PEKOBUHK BeChMA PA3HO-
obpasna {puc. 203).
Tonoea xopomo obo-
colfirenn, HA HeH pacnona-
raioTcd oZHa-ABe UADH
IIVIANEI, B ORHA HAPA FIas,
KOTOpPEIE MOTYT HAXONUTh-
A HO KOHIAX IDyITajen
(matpamMep, y BUBOrpazHOH
YIETKE) PIH Y HX OCHOBA-

HA TO/IOBE MEeTCH BHITH-
HyTHit X000TOK, 3aKaAHYH-
Balommiicsa proM.

Puc. 203. Paxosurbi
MONIGCKOS:
A - Plourotomaria; & - Fissurofia;
B — Halotis; I — Patefia; I — Murex;
E - Conus {A — B — no flaszy;
- no Vieanoey; A, E - uz Falwe)

Puc. 204. Mpydosux (Lymnaea stagnalis),
HAMYypPanbHan eenuUYuUHa:

1 — pomossie nonacmu; 2 — wynanbya; 3 - 2anasa; 4 — Ho2a;

— duixamenbHoe omaepomue (u3 Slamnepma)

Xopouro passuTas Hora oOpasyer
MAPOKYK VILIOMEHHYIO MOI3ATEIRHYIO
OOBePXHOCTE — Nogomsy (puc. 204), no-
CPEACTBOM KOTOpPOH XKHBOTHOE MeAJIeH-
HO monaeT no cyGerpary (raxoit cmocob
HePeARHIKeHHA AAJ HA3BAHHE BCEMY
KJracey — «0OpoxoHorues). Mexapusm
ABMIKEHNA YIUTKR vA06HO w#abiamosaTh, KOIAa MOJAIOCK
f0JI3eT 10 cTeKay. IIpw 3ToM XOpOIIO BHAHO, KAk BAOJL
OOAOINBL! NepEOANIECKN MpoberaeT BOXHA MEIICYHLIX CO-
KpaIIeHnil, KOTOpEIe 00eCIeYNEAIOT MOCTYHATEALHOE ABH-
JeHWe. YIUTKE. MHOrOYHCACHHES KOXKHEIe JKeAeshl X040

'IIBEI BRIASAAIOT FYCTYIO KielfKYI0o CINSE, KOTOpad HANEACHO

VAePHKHBACT MOJIOCKA HA IJIaAKOH NOBePXHOCTH Zake B
OepeBepHYTOM COCTOSHHMH M, KPOMe TOTO, IpefoXpaHAeT
HEeXXHYIO TKAHE DOAOIIBM OT MEXAHMIECKKX NOBpesKAe i
B Ipollecce ABMM(EHAA.

¥ HeKoTOpHIX GPIOXOHOrHX MOANIOCKOR HOP& MOMKeT
pasamaHEM o6pasoM BHIOHM3MeHATHCA. OGEHYHO TO CBA-
3aHO ¢ aJanTanmeil K onpeZeNeHHHIM YCAOBHAM OKPYIKA-
omeill cpefnl Tolt SKoNOrHUecKOl HMMIM, KOTOPYIO 34HH-
MaeT Moanwck. Hanpumep, y
KPHIOHOTAX (DOAKIACC 3AHEIRA- 1
Geprrix) GOKOBEIE YACTH HOI'H YBe-
JAIHBAIOTCHE U BHAOHIMEHAKTCA B
1apy KPLUOBHAHEIX nomacred, ¢ 3
IOMOINBI0 KOTOPHIX KPHLACHOTHE
MOJNIOCKH CHOCO0HE AXTHRHO MO8~
BaTE B Boge {puc. 205).

4

Puc. 205, mmmuﬁmm(mum)
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Pwc. 2086. fpodonbriiil pacnus paxosutst (Charonia):
1 ~ eepliuna paxosumss; 2 — cmonbuk; 3 — cughoHanbHbIG
SLIDOCT PAKOBLHES; 4 — yemee; § — wos (no Oysuy}

¥V GoaspIIHMHCTEA OPIOXOHOTHX TYJIO-

§ BHIIEe X0poio 060cobaeHO M PacmoJIara-
i}  ercs IOBePX HOTH B BHAE CIHPAIbLHO 38K-
PYHEHHOr¢ BHYTPEHHOCTHOTO MEINKA.
Jlyms ¥ HEMHOTEX NPHMHUTHBHBIX popM
(Hanpumep, ¥ OTREIBLHEIX BHAOB H3 OT-
paza ABYIpeACEeDAHLIX TepeaHexxalep-
HEIX HJIU ¥V roaokabepHEIX HS MOAKIAC-
ca 3agEexadepHEIX) TYIOBHITEe COXPAHA-
eT GunaTepanbLHYI0 CHMMETDHIC M clabo
OTTPAHHYEHO OT HOTH.

Hap ryaosniem o0pasyercsa KOXKHAA
CKAAMKA ~ MAHTHHA, KOTOpaA HANDAB/IAETCA BHA3 A NPRKDRI-
BACT MAHTHHHYK DONOCTE. KEapy:H MaHTHA BRIAERAET pa-
KOBUHY, KOTOpas o0LTHO 3aKpydeHa BOKDYT HeHTPAIBHOTO
CTep/KHA B BUAe KoHmueckolt compann (puc. 206). Ha pakro-
BYNE BRIENAIOT CIIeN0 3AMKHYTYK BEPIIMHY H paclirDeH-
HYI HUKHIOW 9ACTh, OTKDRIBAIOIIYIOCH OTBEDCTHEM — YCMib
em. Kamauiii nocnepyouiii BHTOK CIHPANH OO PasMepaM
[IPEBHITIAET BPEALIAYIIHE BETKH i Ha HEKOTOPHIX PAKOBHHAX
AAYKe OOIHOCTRIO 3aKPhIBAeT HX (HHBOIOTHHIE DAKOBHHE!), ¥
APYTHX BCe BETKY DAKOBMHEI OCTAIOTCA XOPOII0 3aAMETHEIMH,
¥ GoNBLIMHCTER YIHTOK HAPABAeHNe CIAPAIH NTPABOBpAIA-
omee (IEKCHOTPOMHAA pAKOBNHA). ECii cMOTPeTh TPAMO Ha
BEPINUHY PAKOBUHEI, €¢ 0G0POTE OPHEHTHPOBAHLI HO YACOBOHK
crpenre. I'opasno peske BCTPEMaIOTCH PAKOBHHLI € JIEBOBpA-
maromel CHEPANILIO (AeifoTPONHAA PAKOBYHA). Y HEKOTOPHX
MOJLTIOCKOB PAKOBHMHA BTOPHUHO YIIDOINEHA 1 BMeeT BRI KO-
mavKa, TPAKPHIBAIOILEre Teno Monocka (cM. pme. 203-T).

TlonocTs pAKOBEHE! GOJBIIMHCTBA YJAHTOK XOCTATOY-
HO BeXHKA, YTOOL] B CXYZAe OMACHOCTH BMeCTHTH B cels
BCE TeJI0 MOJIICKA. IIpy 8TOM Y MHOTHX BHAOB OpIOXOHO-
X (B OCHOBHOM, 3 IOZKIaccA NepeAHexalepabix) Ha 3a7-
Heill 4aCTH HOTH MMeeTCH POTORAS KPRIIICIKA, IO pasMepy
COOTBETCTBYWOIAs AMAMETDY YCTHHA DAKOBHHLI, KOTODOi
MOJUIIOCK OIPAKPHIBAET OTBEPCTHE YCThA, KOrga BTATHEBAET
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CBOE TEJ0 B PAKOBHHY. CTeHKa PAKOBMHBI CHADPYKHU o6pa-
30BAHA TOHKHM CJIOEM OPraEHYEeCKOTO BelXecTsa {(Hepmoc-
TpaKyM), DO/ HHM JeKHT 3HAUMTeNbHO BoXee TONCTEHIH
dapdopopupuEi®E cnoil, o0pasoBaHHREIE H3BECTKOBHIMH
npuaMaMy (ocTpakyM — zpey. ostrakon — gepenox), v ne-
KOTOPBIX BHAOB PAKOBHHA MIMECT ellle CaMbiif BRyTpeHHuI
nepraMyTpOBHIA cioil, fenaromuii Takae: pa.uonnnm O4eHb
KpacusriMH, OprammdecKue BeDIeCTBA, 'COCTABIAIOIIME
PAXOBUHY, CHHTE3HDYIOTCA CAMHUM MOJJIIOCKOM, & HeoGXo-
AHMEle HeOPraHHYeCKHEe COJH HOOIMOMANTCA U3 NHINH H
HeIMOCDPeACTBEHHO H3 OKpY:Kalomel BOXEL. )

¥V HekoTOpHX 6ploxoHOrnx (riraBHEIM 06pasoM, cBoGOA-
HOILTABAIOIIMX W NAapA3HTHYECKUX) DAKOBHHEA HOABEPTACTCH
4acTHYHOM WM TosHONK peayruun. Tlo Muérmio B, A, Kore-
JIfl, PEAYKIHAS PAKOBMHLI OPOUCXOAHT B HECKONLKO ITATIOB:

1) paxosunz ene XOpOIIO PABEHTA, HO HEZOCTATOYHA
ANA BTACMBAHEA B HEE BCETO Tena;

2) paxoBmHA eme GOJbLINE YMeHBINAGTCS H OTIACTH
RPHKPHIBACTCHA ABYMA 3ABOPATHBAIOIIHMUCS HA Hee CRIAAH-
KAMH MATKHX TKaHel. B ogHHX caygadx aTo MOryT 6LITh
CKIAJKH MAaHTHH, B APYTHX K HAM AOGABAAIOTCH PA3pac-
TAIqHecA GOKOBHIE YIACTKE HOTH;

3) cKABAKH CPACTAIOTCA APYT ¢ ADYIOM IO CpefHHHON
NAHHR HaJ pPaKoBHHOH (HagpHuMep, CAH3eHb JUMAKC —
L1max) — DAKOBHHA H3 HADYRHOH CTAHOBUTCH -BRYTPEH-
Helt M NpeBpamiaeTcs B TOHKYIO MJACTHHKY;

4) pyAMMEHTADHAA DAKOBHEA DACTIANAETCH HA OTASh-
HEIe M3BECTKOBBIE TeNBUA, JEMKAIMe B NOKPOBAX CIAHEL
(manpumMep, cAudeHs apucH —~ Arion, mrH ronoma&epme -
CM, Aajee pHC. 209),

5) Bce CeNHl DAKOBHHLE HPONANAIOT (BampuMep, y KH-
JEeHOrH|X).

Huwesapumenvran cucmena COCTOHAT us mepeaHeit,
cpenHeid m samHEH KUINKH. Hepennaa KHmKa audxpeperHnn-
POBaHA HA POTOBYIO HOJOCTD, TVIOTKY B HEmeBox. Por maxo-
AMTCH HA HWGKHEH IOBePXHOCTH Nepe/Neil YaCTH FOJIOBH, ¥
HEKOTODHIX BAAOB 2Ta o0NACTh YAIHHASTCA H 00pasyercs X0-
Gorox ¢ POTOBKIM OTBEepCTHEM HA KOHIle. PoToBas mosocTb
HIEePeXOAAT B MIOTKY C TOJACTHMH MYCKYJIMCTHIME CTeHKAME,
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Ha rpaEube MeXAY HEMH HAX0-
AdTcd poroshie YemocTd. B riaor-
Ke HaxoznaTed NoAymKooOpasHLH
MYCKYJIHCTEIL BANHE — A3HEK, HIK
onorTOdOP (2pey. odus, odontos —
3y6, phoros — Hecymmuii), noeepx
KOTOpOTO JIeKAT paxyna. Porosas

‘MOJIOCTE B PAOTKA BLICTIAHH KY-

TEKYA0M, & pagyaa Brobasox mo-
KDHTA TBEDEHMA 3y6IaMHE, pacHo-
NOKEHHERIMH TONEPEYHLIMH DALA-
Mu (puc. 207). B mpomecce nuTa-
HES MOJXIOCKE EULIK BMeCTe ¢ pa-
AyNno# BHIABHraeTcH H3 DPOTOBOH
TIONOCTH, IPHKAMAETCH K NOBEPX-

! HOCTH PACTEHHA HJIH OOKPHITOMY

MeJIKHMHE BOAOPOCAAME cyGeTpaTy

n ofpaTHBIM ZBH:HEHHeM BTATHBRAaeT ALK obpatHo. IIpm
9TOM TEpKA CANPAET IMINEREIe YACTHIL, ACHCTBYA KAK paml-
nHiIGE. B MIOTKY OTKPRBAIOTCS BEIBOIHBIE HPOTOKH OMHOMN
napsi CAIOHEBLIX Kene3. CAIOHA HEKOTOPHIX XHIHHLIX BHIOB
nepegHeEabepHBIX COREPIKUT OONBIIOEe ROAMYSCTRO CePHOKE
KBcIOTH (A0 4%), cnysmameit 118 PACTBOPEHAA H3BECTHO-
BHIX PAKROBMH APYFAX MOJLIIOCKOB, KOTODBIMH OHHM IHTANOT-
eq. I'rorka opoponkaercd B JIHHHEEE HAMEBON, KOTODLIH
¥ HEKOTOPHIX BUAOR ofpasyer pacurapenue — 300.

CpenHsa KELIKA PACIONATRETCA BO BHYTPeHHOCTHOM
MemKe, OHA HATHHAETCHA C PACIINPEHHON YaCTH — JKeAyAKa
{pme. 208). ¥V HeKOTOPHIX OPIOXOHOI'HX B €10 IOJOCTH HAXO-
JHTCA XPYCTaNsHELE cronbuK, KOTOpEIEl mpencrasiasger coboi
croabuK camse, comepsxameit depmentnl. [HocTenennoe pa-
CTBOPEHHE HHKHeil 9aCTH cTONIOHKA OcBOSOXKIaeT TUIIeRapH-
Tenbasie epMEHTH, H OHH IOCTYIAKT B MOXOCTL OPraHA.

Henynor orpyxaeT o0EeMHCTAS HeYeHDb, COCTOAINAA
B3 MHOTOYHACJHeHHLIX AONeK. ¥ MHOIMX GpPIOXOHOrNX B ¢BA-
8W ¢ pPASBUBIIElicH ACHMMMEeTPHER COXPAHAECTCHA TOMBKO Je-
Baga aona. Or Zonex NevYeHN OTXONAT MeJ-
KHe OPOTOKH, KOTOpLle CAHBRIOTCA B
Gosee KpYOHEIe H BHSAAIOT B HOMOCTD
HenyaKa. ¥ OpIOXOROrEX NeYeHb BEINOM-
HAeT PYHKIUI NEIICBAPHTEILHOR JXKele-
B3I, BRIPA0aTHEAKILEH rAAPOIATHICCKHE
dgepMeHTH, PACHICNASIOHE YINIEBOARL.
Kpome Toro, xjaeTkH neuesn GaronuTH-
PYIOT MeJIKHEe YACTHIK OHIH H OCyLIe-
CTRRAIT BHYTPHKJICTOYHOES IHAINEBApE-
une. B nedeHn OTKASALIBAIOTCH 3AMACHRIE
BEIOECTBA — JKHP U PEAKOTEH.

¥ romomxabepHHX MOJMIIOCKOB He-
deHb 00pasyer OTPOCTRH, KOTOPHE IpPO-
HEKAIOT B BHPOCTH TEJIA — BTOPHYHLIE
mabpur (pue. 209). Ha »>THX BHIPOCTOB

Punc. 209. FonoxabepHuild monmock {Catriond):

1 = ynamuys; 2 — enass; 3 - emopube Xabpel,
codepnujue ompociny neveHi (us Maduena)

24 — comanpoeod; 25 — meiiox moboarbix cmpen; 26 —~ :
27 - Guy; 28 — nemuc; 29 — cmoHHbe wonesst (u3 bpuaks}
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TieYeHH B HOKPOBLI TEIA MOCTYIIAIOT CTPEKATEIbHEIe KIeTKH,
KOTOPEIE USBJIEKAIOTCH B DHINEBADHTEIbLHOH CHOTEME MOJLITIOC-
Ka M3 ChelJeHHBIX UM KHIIeYHONMOJOCTHRIX. B ZannHelnem
CTPEKATENbELIC KJAETKH JeliCTBYIOT TAKHM e 00pazoMm, Kak
ecJIu OBl OHH E3HAUNAALHO NPAHAJJIEHKAIH CAMOMY MOLIIOCKY,
H Opi HeOOXOMHMOCTE 00eCIeYrBaoT oMY SAmMUTY,

Ot xeayaxa OTXOANT TOHKAS KHMINKA, OHA AEJAET He-
CKOJNBKO HETeNb, NOCHe Yerd MOBODAYHEBAETCH KIEpeAd M
MepeXoUT B 3aHION0 KHIUKY, KOTOPAA 3aKAHUMBAETCA AHAL-
HBLIM OTBEPCTHEM, OTHPHIBAIOITHEMCA B MAHTARHYK HOJOCTH
HaJ roJIoOBoH WIH Ha IPaBoil CTOpPOHE TeJa KHBOTHOTO,

ITuma y Gproxonorux Mosker GLITh camoil paseoobpas-
Holl. 3HAYNTENILHAA HaCTh YIHTOK KOPMHTCA DaCTHTENLHON
MAaCCOoK, KOTOPYIO cocKabiuBaroT HpH NOMOITY Pajyibi, MeJ-
JICHHO HOJ38A TI0 YacTAM DacTeHEid U JOHHOMY cyberpaty.
Hexoroprie MOILTIOCKY {(BaIPHEMEp, BHHOIPAAEAA VIHTKA) IIPH
3TOM MOJKET HAHOCHATH CYILECTBEHHHIN Bpej KYILTYDHBIM
pacresnaM. Hapsgy ¢ Bererapuannamu, cpeiu GpOXoHOrux
EMEIOTCH TAKIKE XUNIHLQ U NADASHTEYeCKUS BHAH.

Hdutxamernvhan cucmema apenctTapneHa xadpamu (6omn-
HIHHETBO GPIOXOHOIMX) AAM HENAaPHEIM JerkuM (IogKiace
nerouneie). FKabprt MOryr 6LITH DEPBHYHEIMHE WM BTODHY-
enIMH. HepBuunkie (HacToainae) mabpsl, Wi KTeHUAME, —
3T0 MapHBEe OPTaHE!, PACHONOMXEHHLIe N0 G0KAM OT AHAMB-
poro orsepeTna. Kampwilt xremuymit (zpev. kteis, ktenos —
rpefeHB) COCTOUT B3 YAXHHEHHOH ocH, IO 06 CTOPOHBI KO-
TOpOH PacmoNaraioTcd HEPHCTHE Jemecrikyu. Bo B3pocioM
COCTOSHWH NApHbIe KTEHUAANR COXpAa-
HRIOTCA Y HeMHOTMX BHMROB (PHC.
210), y GonpmiaHeTBa OPIOXOHEOrHX
OfHA M3 MePBHYHEIX Ka0p (Upasas)

Puc. 210. CummempuiHei
nepedrnoxabaphuili monmock (Fissurella).
Bud co cnunst, pakoeuna ydarnens,
manmuldsas noneemb 8CKpLIMA;

1 — zonoes; 2 — wiynansya; 3 — omseprymsiti
DOCKYIM ManmuL; 4 -~ omeepomue npasocdi
aony; § — Hoza; 6 ~ omeepcmue neeoil nouxu;
7 — aHANLHOE OMBapCMUE; § — Nacme eopxXHe0
OMBEPCIIUR MaHIMWINOT nonocmy; 9 — neesii
kmenuduil (no flenvsetepy)
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B OHTOTE€HE3e UACTHYHO HJIH IMOJHOCTBIO peaynupyetca. Co-
KPAHMBIOWHCA KTeRHAul YaCTO IpHUpacTaeT BIOABL CTEHKH
MAHTKH M TePAeT OOWH PAX JenecTKOB, B 3aBHCHMOCTH OT
TOr0, KaK PACHOJArAIOTCA KTeHHIUY OTHOCHTEJBHO CEeDANA,
pasnuyaloT nepegaeskabepHEle (NepEHTHBIE K0Pl HAXOAATCS
BHEepeIU cepAla) U 3aaHexkabepHALle (XKalpsl HAXORATCA TMO-
3aH ceprOa) GPIOXOHOTHe MOJMIOCKU, KOTOphle IO 3TOMY
OpHSHAKY AeAATCS HA JBA COOTBETCTBYIOMINX IOFKJIACCA.
¥ HEKOTOPHIX BOAHBLIX GDIOXCGHOIMX BMECTO MePBUYHBIX
sxalbp pasBHEAIOTCH ETOPHYHNE, OpefacraBnapmme coloid
oOLUHEIE BHIPOCTHI DASIHYERIX 9ACTEeH Tena, B KOTOPBIX Ipo-
HEXOAHT ragoofMen (cM. puc. 209). Ilo cBoeMy MpoRACX oK AE-
EHIO 3TA CTPYKTYDHI HE¢ HMEIOT HHYero ofIIlero ¢ KTeHNIuA-
MH, M HYX BOSEMKHOBEHUE HOCKT AJANTHBHLINA XapaKTep.

VY HazeMHBIX M HPECHOBOJHEIX YJIUTOK raszoobMeH mpo-
HCXOJMT B BO3AYVIIHOH cpeme, B CBASKH € UeM ¥ HHX BMECTO
xabp moasuiacsa Apyroii oprag AEIXaHEA — JETKOE, KOTODOE
npegcrapnser ¢oboilt obocobupminiica oTgen MaBETHHHOM
noxocTa. Coobmenne ¢ oxpy:xalomeit cpefoii NpoNCXOAHT
Yepea CAMOCTOATEABHOE SHIXATENLHOE OTBeDPCTHe (CM. pHc.
204). Jierroe Bceraa OfHO, €rQ CTEHKA MOKPHITA MHOT'OYHC-
JEHHLIMH CKAAIKAMHE M BRICT/I2H& DECHUYHBLIM SIHTEIHEM.
B Toaie CKIAKOK SANETAIOT JETOYHBIE COCYAL! U JIAKYHEL

OcymecTeIeHNe ABIXATEILHOrC AKTA YV HA3eMHABIX YIY-
TOK HAYEM He OCNOMKHEeHO, TOTNAa KAK BOSHEBIM JIETOYHBIM
DPHXOAATCH NMEPHOLAYECKH HOXHAMATECA Ha IIOBEPXHOCTD
BO/LI 34 OUepeAHOH nopiluelt arMocdepHoro Bo3AYxa. Bro-
6aBox OHHA NOTPeONAIOT NYSHPLKH BO3AYXA, HAXOASAIDUE-
CH Ha BOAHLIX PACTEHHAX, H3-3& TEr0 MOryT NOJOATY QCTA-
BATHCS OA BOAOH. B sXcTpeMazbLABIX yCI0BAAX (HApUMeED,
OCEHb0 H 3HMOH, KOTfA HOBEPXHOCTH BOXOEMA HOKPLITA
ALAOM) npecHOBOAHLIE GploxoHOrHe (HAaIpHMep, HPYAOBH-
®H) cnocofHBI YCBAMBATE PACTEODPEHHEIH B BOJe KUCAODOA.
Droro MoXHO BoGHTECA B BAGODATOPHEIX YCIAOBBIAX, €CH
CHEIHANBHO 3AKPEITE JEHIXATeEHOe OTBEPCTHE MONIIIOCKA.

Kpoeenocraa cucmema 6GpioxoHornx (xaxk H y Bcex
MORJIOCKOR) HE3AMKHYTAA, COCTOMT A3 cepAla, KOTopoe
ofbIagO pacnonaraercd HaZ sagHelf KHITKOM 8 IMONOCTH
mepurapsmas, ¥ cocyos (cM. pue. 208). ¥V npRMETHBHEMX
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nepexaexkabepHLIX cepLe MMeeT ABA NpeAcCepAMA | ONHH
XeAyAoUeK. ¥ APYrux mpagoe MpencepAde peayUHpyerca
B CBA3H ¢ acuMMeTpHeli Tena. ¥V nmepemnexabepHLIX B jo-
FOYHBLIX NpeicepAre HAXOOUTCH BIePeZH MKeNymouKa, 4 y
anHeabepHHX —~ MO3ajgH.

PrrMuiHO coxpammaschk (cepAle BUHOTPAAHOM YAHTKH
npp TeMOeparype +17°C coeepiaer B cpegreM 36 cokpare-
HHI1 B MHHYTY), SKeJYAOYEK BHITATKUBAET &PTEPHAAIBHYIO
KPOPBb B CaMbIil KDYNHBIA apTepRaIbHALE Cocyn — a0pTy, KO-
TOPAA BCKOpe ARMMTCH HA ABe BETBHU: T'ONOBEYK M BHYTDCH-
HOCTHYIO. TOJIOBHAA A0pTa, HANPABIAIOMAACA B NePEAHIOI
4YacTh TeNla, KpoBocHalxaeT HaxoAdAlMecH TAM OpPTaHEI,
BHYTDEHHOCTHAS ROPTA KPOBOCHAGKACT ODPraHBI ITHINEB&DH-
TeJIBHOH H MON0BOH cHCTeM. HJia GPIOXOHOTHX XapaKTepHO
HAJMMYHE XOPOIMIO PASBUTOH COCYAHCTOH CHCTEMBI, CO CILIe-
TeHUAMHA BO BCeX YACTAX Tea. ¥ JIETOUHHEX AfiKe HMeIOTCH
HACTOAOIHE KATTHANADH ¢ CODCTBeAHBIMH CTEHKAMHE.

OxHako KPOBEHOCHAS CHCTEMA MOJLIIOCKOB HE3aMKHY-
TA, IMOTOMY KpPOBE N3 KOHIOEBRIX COCYAOB HINMHBAESTCA B
MeIKHEe NAaKyHApHBI¢ IDOCTRPAHCTBA, KOTODHIX OcOGEHHO
MHOI0 B HOre M MaHTHiiRO# nmonocTH. Hporekada no naxy-
EAM, KPOBh OOCTeNEHHO OTHACT KHCJIOPOJ, HACHIMIAeTCH
YTJIeKHCIBIM FA30M B NPOAYETAMH O0MeHA, CTAHOBACH IIDH
8TOM BeHOSHOM. 3aTeM KPOBE H3 JaKkyH cofupaeTca B GoJee
Oo0mMHpHLE TPOCTPAHCTEA B NePBHYHON NOJOCTH Tena — Be-
HO3HbIE CHEYCH, KOTOPBIE U3HYTPH BHICTJIAHEL COSTHHATENb-
HorkauHo# MemOpano#i. Camycw coofmalorcs memay co-
6ot uepes orBepcTHA B 3TUX MeMOpanax. CaMeril KpynHEIH
CHHYC PACTIONAFASTCH HAR HOTOH, BOKDYT IKENIYAKA, TeYeHA
E-TIOJIOBOHM kesesbt. OT BEeHOSHBIX CHHYCOB KPOBbL HO IDH-
HOCANIHM BEHAM OTTeKAeT K OPI'AHAM IHIXATEILHOH cHCTe-
MeI (JxabpaM MAH JerKuM), I'ie OTAAeT YPACKHCARIH Ta3 H
HACHIIAeTCH KACIOPOAOM, CTAHOBACH aprepmansuoi. Iloc-
Jie 3TOTO APTePHANBLHAA KPOBb 10 alepHol HIN AerovHoil
BeHe (B 3aBMCHMOCTH OT THOA ABIXAHUA) MOCTYIAET B Npej-
cepaYe, a OTTYHA — B MKeAYAoUek.

- But@eaumenvras cucmema 06pasopaHa ABYMsA ITOUKA-
MH, DA 3TOM ¥ B3pOCNoil 0cobr 0ORIYHO OCTASTCH TOMBLKO
oxHa (TeBad), a APYTAS PEAYHKUPYETCA 10 IPHIHHEE Bee TOM
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Puc. 211, PasHbie hopMmbi
HEepaHOU cucmembt
¥ Gpiox0oHO2UX MONMOCKOE!
A — Prosobranchia;
& — Opisthobranchia;
B = Pulmonata;
1 — sucuepanoHbil zasenull;
2 - Gyrranchbil aananud;
3 - yepebpantHuiil eanznui;
4 — KuoYHET KaRan;
5 — nedannhniii 2arenu;
6 — nnespanuHil zaHanul;
7 - napuemantibill eanznuil
{no Koptiienwmy u Feddepy} B
xe acuMmerpun, ITouka npeacrasaser coboll THIAYHEIN me-
JAOMOAYKT, OH& COCTOMUT U3 PecHUYHOLI BODORKH, ofpanleHHoH
B IIOJIOCTE TIEPHKADANSA (HAIIOMHHAEM, YTO NMOJIOCTE TEPIKAap-
IHA NpeacTaBadeT coboif ocTaTOX BTOPHYHOH ITOMOCTH TeNa
— IeJIOM2), I KAHANMBHA — MOUCTOYHHMKA, KOTODHIH OTKPELIBA-
eTcsd B MAHTHIHYIO TOJIOCTE PAAOM C AHAJLHEIM OTBEPCTHEM.
Hepanaa cucmema TIPUMATHBHYX GPIOXOHOIHX COCTO-
BT U3 HePBHHX CTBOJOB, 00DA3OBAHHEIX HeDBHEIMHU KJeT-
KaM# ¥ X oTpocTEaMu, Ilo Mepe yenoXxHeHHnd opranmsa-
fI¥H HA oOpejleieHHEIX YYACTKAX CTBOJIOB NPOUCXOTHT
KOHOEHTPAIUHA Tell HEDBHEIX KJEeTOK B BUJAE HePBHBIX y3-
JOB — FAHIJAEB, TOTAA KAK OCTAJILHAA YACTh CTBOJIOB CO-
CTOHNT TOJSKO M3 OTPOCTKOB {HEDBHLIX BOROKOH), MOITOMY
EX UpABHJIbHEE HASHIBATH HE CTBOJAMY, & KOHHeKTHBAMH.
HanoMuuaeM, YT0 KOMHCCYPAMU HASKWMBAXT MYYOK HEPBHEIX
BOJIOKOH, COCTABAIMHN OTHONMeHHEIE FAHT THU, TOTAA KaK
KOHHEKTHEBH COeAHHSAIT PASHOMMEHHBIC FAHIINH. ¥ Da3-
HHX GPIOXOHOPHX CTPOcHHEe HEePEHOH CHCTEMEI HMEET OCO-
6ennocta (puc. 211), HO B THRNYHOM chydae (o Kpalinel
Mepe, AnA nNepeanexadepHerx) 060cobAA0TCA NATH AP OC-
HOBHBIX THHTJIHAER, KOTODhle B COBOKYIHOCTH ofpasyior
HEPBHYIO CHCTeMY pa3lpocarro-y3roeozo Tamna. Ilepe6-
PANbLHBE raHPJI¥MH, PACOOJNOMNEHHRe HAJ FAOTKOHN H
coeAuHenHsie HepebpanbHoil KOMuUCcypoit, HMHHEPBHDYIOT
T'OJIOBHLIE OIYOANBLA, IVIA3A F CTATOMHCTEI, a TAKMKE FIOT-
Ky. IezajpHele TAHPAHHE HAXOAATCH B nepenHeil
9aCTH HOTH, OOJ TAOTKOH M coelMHEHLH HemaIpHOH kKo-
MHCCYpPOi, HHHePBADYIOT MEIIIOH HOrk, I nespanabHEE
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FaHTJHHA PACHONOKeHb] HElIOLaNeKY OT MeJAJLHBIX [aH-
IJIHeB, MOCPEACTBOM KOHHEKTHUROB COeARHAIOTCA C HMMU,
a TaxMe ¢ nepe0paNBHBIMH TAHTAHAME, MHHEPBUPYIOT
ManTHIO. [lapHeTanbHBIEe TAHPAMH PACHONOMKEHE]
K384 OT OPeALIAVINUX Y3JI0B, HHHeDBUDYIOT KTEHHIHA ¥
BaxonamuHeca ¥ X OCHOBRHHA OPTAHB XHMHYECKOro Yyxs-
cTBa — occhpaiuH. BucnepanbHBe raHTJAMA pac-
DOJAraloTCA N0 3afHell KUITKOH H cOefHHEHN BUCIIEPAdh-
Holt RoMHecypoil, HEHHePBUDYIOT BHYTPEHHEES OPraHbI.

¥ nepegue:xabepHBIX NIEBPOBHCLUEPANbHEE KOHHEK-
THERI 06pa3y0T mepexpecT — xuasmy {(cm. pae. 211), mo-
9TOMY MX HEDBHYIO CHCTEMY HA3BiBAOT HepPeKpelleHHOoH,
HIH XUdacmoHeaparshoil. Y 3aanexaleDHRIX M JETrOIHBIX
HepeKpecT BTOPUIHC OTCYTCTBYET {HellepeKpeIeHHAA, HIH
9yTOHEBp&JLHAA, HEPBHAMA CHCTEMA), OPUYeM Y JIETOUHLIX
ILieBPOBUCIepalbENEe KOHHEeKTHBL HMEIOT He(oABIIVI0
JUIHHY, H3-38 4ero BCe OCHOBHBIE TAHIIHN OKA3HIBAIOTCH
cO/HKEeHHBIMHE IPYT C ADYIOM.

Opzarbs wyscme y GPIOXCHOTHX MOJIIIOCKOE PASBHTSH]
xopoio. OHU cOOCO0HR! BOCHPUHAMATE TAKTHAJIBHBEC, XH-
MHUYeCKHe, CReTOBRE DAsAPAKEHAA, & TAKIKE OHPeIeNATh
NOJIOKEeHEe Tena B MPOCTPAaECcTBe. UA4 ocasannda CaOyKar,
TYIABHBIM o0pasoM, IIyNANLIA, PACIONOMEHHBIEé HA TOMQ-
Be, GorOBBIe FyOR PTA H B MeHbIIeH CTeNeHHM BCA KOMA
OroJIeHHHIX dacTeill Tena (Hanpumep, Kpas Mantum). Opra-
HAMH XMMHYECKOr0 TyBCTBA ABAAITCA ochpagHH, KOTO-
pPhle HAXOOATCA ¥V OCHOBAHHA NEePBHYHHIX Xalp — KTeHH-
gaeB # HeeyT 100 — 150 Toukux aacrouxos. Ochpammii
uMeeT DepPHCTYIO CTPYKTYPY, TOABKO, B OTANYHE OT xXafp,
TOHKHE JHCTOYKH PACIONaraoTcid He HA AAMHHOH OCH, a
Ha OPOAOATOBATOM BAJANKE, B KOTOPOM PACIIOJIRTAlOTCH Teja
HePBHBIX KJeTOK. Opragamn o00HAHHA H BKYyCa, MO-BHAN-
MOMY, ABIAIOTCA I'YOHKe IDVIIANEDA.

TlouTe v BCEX YAUTOK UMEIOTCS IIa3a, KOTOPhIe O0LIY-
HO PacTOJIaraloTcA Ha KOHIAX 3anHeil papw moynanen (raaa-
HEIX) MJIH ¥ X OCHOBaHMA. B cay9ae OmACHOCTH YIHTKA,
HCIIOAb3YA CUEeNUAJHHYI0 MEINNY-PeTPAKTOP, BTATHBAET
IIYIakbIla BMECTe ¢ [JIA3AMH BHYTPb, Hammojo0He BAABACH-
HEIX OaJblieB HA OycToil pessHOBOl mepuaTre, B caMom
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Puc. 212, Pa3pes znasa
Mopexozo bmodevra (Patella rota):
1 — cemyuamya; 2 — NUZMeHmMUuposanHan

30H3; 3 — 3pUMENbHEIT HOPS,

4 — yMOMUEeNHAaR KymuKyna (ro fueaep)
POCTOM ClIyuae T'Jas npei-
cTaBIAeT coB0l AMKY, BRIC-
TAAHHYIO YYBCTBHTEIbHEIMH
kaetkamu {puc, 212). Bonee
CNOMKHBIE I[JIa32 MMEIOT IMOo- 4
rpyseHHbIH IO SIHUTeNwid
Hy3sipk, B KOTOPOM JY4YH
CBETA NPOXOLAT UePe3 JIMH3IY — XPYCTAIHMK ¥ CTEKJOBHJA-
HOE Tel0, TOCAe 9ero MONALA0T HA CBETOYYBCTEHTENILHBIE
KIeTKR (puc. 213).

OpraHaMy paBHOBECHA CAYMKAT CTATOIHUCTLI, KOTOPLIE
MMeIoTeH ¥ Beex OproxoHorux (oaua napa). CraToumcT HMe-
eT ODBYHOe CTPOSHHE H COCTOAT H3 3aMKHYTOrO NY3HIPhb-
K8, B&MOJMHEHHOF) KHAKOCTEIO ¥ BRICTIAHHOPO KJIETHKAMH
¢ YYBCTBHTEJLHLIMY BoJocKamu (puc. 214}). Haxoaamue-
cA B :uAKocTE MHorogHeaeHHBe (1 — 100) rycourkn CaCO,
B cAyUAe K3MeHEHHA MNOJOMEeHUS TeJa MOJIIOCKa B Ipo-
CTPAHCTBE CMEIaXOTCa U JaBAT He Ha ZHO HY3LIPLKA, 4 HA
€r0 CTeHKH, YTC BOCOPUHHMALTCA BOJIOCKAMM YYBCTBUTENb-
HHX KJEeTOK ¥ NPHBORHT K AelONADHIAUHA [OBEPXHOCT-
Hoi#t MeMGpansl. BosnurKmiee npu sToM Bo30y Kk eHHe Repe-
AAaeTCA HO BOJOKHAM 1 2
HepBa B HepebpanbHEIR
TARrAKH, Pie TPpOUCXo-
AUT AHANASZ ¥ CHHTES K
BO3HHKAET OTBeTHAA

peaxmus,
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Pwuc. 213. Paapez
znasa (Fissurella):
1 — xouubili 3nUMenui 20n0e.t;
2 — xpycmanux; 3 -
Meno; 4 — 3pumenshbill Heps;
5 — IpuUMmensHbie Knemxu
{cemvamxa) (uz B. A, fozena)




Puc. 214. Cmamouyucm suwoapadHoll yrumxu:
1 — Heps cmamoyucma; 2 — CMeHKa cmamouyucma; 3 — AoRocms
cramoyucma; 4 — CmMamoxomiy; 5 — coeouUNUMBNbHOMKaHHEA
obonoyka (o Neidduzy)
Ionosas cucmema y pas-
HBIX BHAOE BMeeT pag ocobeH-
\_g HocTed. Cpesn GproxoHOrEX
AMEIOTCH PasAeNbHONONbIE H
4 repMadposuTHERIe HOPMBA.
PaszensHONOARIMY ABJSIOT-
cf nepeguexabepHrie. Tlomo-
B&S CHCTEeMA Yy HUX OPraHK-
80BAMA OTHOCUTEIBLHO IPOCTO
M COCTOMT R3 HOJOBO# sKenesnl (AMYHMKA WM CEMEHHMKA)
H IONIOBBIX IPOTOKOB (CeMANPORBOJA UAN ANYHUKA). ¥ MyK-
ckoil ocobu OTXOZAIHUE OT CeMEHHHKA CeMANpOBOA (pHc.
215) OTKDHIBAETCA B MAHTHIHYIO HOJOCTHL HA IPasoil cTo-
poHe. PAfoM ¢ monoBLIM OTBEPCTHEM DACHOJATAETCH MYC-
KYJNHCTBI COBOKYNHTENBLHBIA Oprad, B ¢opMe BRIpOCTA.
¥ caMK¥M OT AMYHEKA OTXOANT SAIEeBo]], ¥ MHOTMX BAAOB
HA HeM [0 xXofy ofpasyercd pacmmpeHHe — MATK4, ¥ IIHpO-
xoe GOKOBOE OTBeTBICHHE — CEMANDHEMHANK (CM. puc. 215).
SannesxabGepanle W JEMOUHLE ABNAIOTCS repMadpoan-
raMu. ¥ HUX IOJOBAKX CHCTEMA YCTPOEHA ropasfiio CiroxHee
(cM. prce. 208). Norosas sxeresa TAKIKS HeNApBAS, HOCKOb-
Ky B Hell HMeIOTCS MyXKCKOH U >XeHCKHWit OTHeNn, OHA Ha-
3HIBRETCA 2epmadpodumnoil aeresoli. OT rOHAZH! OTXOAAT
obiuit repMadpoAUTHEIA XPOTOK, B HErO 110 X0y BIIAZAeT
OpoToK OenKOBOM cenesst, Moclie yero repMadpoaRTHLIHN
NpPoTOX paciupaeTea u aud-
depennupyerca HA aiineeox-
HYI0 YACTh M CeMaIpPOBOJ-
HYI0 Yacrb (caM IPOTOK Te-
nieps HasLIBaeTCA AHIeceMA-
nporogoM). Baons mHmmHeH

Pwuc. 215. Monoeoil annapam
Kunexo2020 Mosnocka (Plerotrachea):
A — camiu; B - camya; 1 — comanpoeod; 2 = puanux;
3 — Bonxoean woness; 4 — CeMANPUSMHUK,
5 = mamica; 6 — comennux (U3 Knayca}
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NOBEDXHOCTH MPOTOKA TAHerca GoJiee TeMHAS W JMINCHHAA
CRARAMATOCTH NMPEACTATENBHAA Rese3a. B zancHelmien o06-
niuii TPOTOK BCE MKe pasaelisercs Ha fonee TOACTHIHA AHIEBON
H TOHKHH cemanporof. Or aiiuepogs OTXONUT AMHHHBINA Ka-
HAJ, 3aKAHUYMBAIMHICH OKDPYTIBIM MEIIOYKGM — CeMA-
NpHeMHEAKOM (TYAAa TPH KONYAANNK [IONagaeT ceMA NoJ0BOro
napTHepa). 3aTeM SUNEBOA NEePeXoXNT B TOJCTOCTEHHOE BIA-
raiuine, KOTopoe GTKDRIBACTCH B IONOBYIO KJoaxry. Kpome
TOTO, E AfNeBO/ BIAAAIOT IDOTOKH MANBUEBAAHNX JKeNes (9Ty
PACIIHpPEHAYIO YaCTh AHIER0Aa HHOTAA HAILIBAIOT MATHOMH) A
obeMHCTEL MeIOK MOGOBHO1 cTpear. CeMANpPOBOA, OTKDHI-
BAETCH B MEHIOK COBOKYIMTENLHOrO opraHa (IeHHca).

¥ Bcex GproxoHOrmx (B TOM 4Mcie H ¥ repMadpomuT-
HBIX (pODPM) OILIQAOTREOPEHHE HepPeKPECTHOE, MPHYEM Y JIO-
AABAAOIIEr0 GONLITAACTEA BANOB OHO BHYTPpeHHee (IHIOD
¥ NPUMHTHBHBEIX (HopM BeTpedaeTes HAPYIKHOE OIAOIOT-
BopeEHne). [nd CTEMYAANMN YANTKM BOH3AOT B TeJO IIO-
JNOBOTO NMAPTHEPA V3BECTKOBYIO ALY, KOTODYI) OUeHE MET-
X0 HASKIBAIOT JKO0BHOI cTpenoil. OHa JeTKo IPOHNKAET B
MATKOE TeMo MOJUIIOCKE H He HAHOCHAT eMy Bpeaa.

OrnoxeHHble AHIA YaCTO MOMEIAIOTCA B 00MYIO CN3b
H UMEIOT BHJ CTYASHHCTHIX XKoabacok mim mryie GopMmy.
Ha cropocTs SMOpHOEAILHOIG PA3BATHSA G0ALIIOE BANSHES
OKA3LIBAET TEMIIEPATYPA OKPYKawiueil cpearl. ¥ HHUIIIEX
nepeaHexabepHBX PASBATHE HPOXOJHT €O CTaZHel TUTHH-
k¥ Tpoxodoprl, KoTopasg saTeM TpaHchopmupyerca e Gomee
CHOKHYIO TAYAHKY — MAPYCHHK, Wiax Beaurep (puc. 216).
¥ ADYTEX mpeAcTapAresel 5Toro moAKAaccs, a TaKKe y 3a4-
HeKabepHMK CTAAMS TPOXOMOPH OTCYTCTBYET H M3 JHMIa
Cpa3y BEIXOJHUT NapYCHHK, TaKiKe Beaylnmil ceoBogHOILNA-
salomul o6pas MU3HA, 3aTeM NAPYCHHK 1NMOCTeHeHHO pas-
BUBACTCA B ODHIYHYIO YINTRY. ¥ Jerodsnlx Meramopdos
OTCYTCTBYET, PASBATHE IpAMOe, U3 A1 BRXOOIT Kpouled-
HE¢ YAHTKH, KOTOPEIe JOBOJIRHO OBICTDO DACTYT.
' 3naveHEe GPIOXOHOTHX B J(HM3HH YeJOBeK: OTHOCH-
TeNILHO ReBennKo. HekoToprle BHAK TPAAHIBEORHO HCHOIE-
BYIOTCa B KyxHe MHorux cTpaH. Hanpumep, B Bamagsoi
Eppone ynoTpefaanT HageMHYI0 BHHOTDANHYIO YAMUTKY B
BADEHOM HJIH JKADPCHOM BHAE, AN YEro BTHX MOANIOCKOB
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Puc. 216. Pazeumue mMopcrozo bmodeqks Patella
{Prosobranchia, Diotocardia):
A ~ mpoxoghopa; B —~ mapycrtx 00 ckpyutieants; B — NapycHUK ROcRe
CHpYWUBaRUS; T — MeMERNOU CYAMaH; 2 — PECHUYKL 08PXHe20 MONYLOPUS,;
3 - npomompox; 4 — pom; 5 — Apoceevusoiowte ME3030PMaNEHBIS NOTOCKU;
6 — PaKoBUHE; 7 = GHYMPEHHOCMHBILT MewoK; B — Manmus; § ~ pecHudyry 3adHeil
vacmu mena; 10 — savamox Hoau; 11 « xutievHux (no flammeny)

JaKe CHeIManbHO pasBogdAT H& ¢epmMax. PakoBUHRI yaH-
TOK, CORePIKAIIAe NePIaMyTPOBHIIl cnoii, 0Y4eHE KPACHERY,
¥ HeKOTOphIe M3 HUX Ge3 BCAKOM BELISNKH NPEACTABIIAIOT
coboit yrpamenne. YacTo N3 PAKOBHH E3rOTOBJAIOT IIYTO-
BUIEI, 4 PAKOBHHAEI MOPCKUX MOJNAIOCKOB KaypH (M HeKo-
TOPHX EPYTHX BUL0B) B CEOE BpeMs AaKe HCIIOJIE3OBANNCH
B KAYE€CTBe JeHEeKHOH efNHANB, YTO OTPASAIOCE B AATHH-
CKOM HASBAHHH 3TOI'c MOATIOCKa — Monetaria moneta. Eme
B OpertHenM PanMe GRINU BechbMAa DOOYJIAPHE! B 04eHL BHICO-
KO UeHHIHCH THAHY, OKPAIICHELIe NYPOYPOM, 3TY KpacKy
moGeisann u3s ocololl mypnypHOH XeJessl ¥ XMIHEIX MOD-
CKUX YJHTOK MYDEKCOB, JIPHAYE€M ZJAA OOAYIeHHS BCEro
HOJYTOpa TPAMMOB IPOAYKTA Heo6Xxommumo nepepaborarb
12 000 ynuTok. TeM He MeHee B Te BpeMeHa Oypuyp f1po-
M3BOAUNCI B BOMBIIMX KOJMMECTBAX.

Hepeaxe pacTHTENLHOSAHBE HA3CMHLIe GDIOXOHOTHE
HAHOCAT CYIIECTBEHAKIE BpeX KYALTYPHRIM MOCAgKaM, Ha-
npuMep BUHOTPANHAA YAHTKS HAY PA3/IMIHLIEe BAXBE CAN3-
seii. Beauxo sHAYeHHe OPIOXOHOrMX ¢ TOYKH 3pEeHHA Me-
AMONUHCKOH NMApPASHTOJOTHR — MHOIHE B3 HUX ABAAIOTCH
HPOMEXKYTOUHEIMI X03AEBAMH AHTEHETHYECKIX COCANBIIA-
KOE H3 TENA IJOCKHE YePBU (HaupuMeD, B MaIOM OPYHO-
BUKE IIPOXOAHT CBOE JHUYMHOYHOE Da3BUTHe HeUeHOYHBIH
COCANBITHK).
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Kaace Iaacmunwamoxcabepuvie, uan
Hdeycmeopuamuie { Lamellibranchia, unu Bivalvia)

Bugosoe pasHooOpasHe ABYCTBOPYATHIX 3HAUUTEILHO
MeHbIIe, TeM OpHOXOHOIHX, OZHAKO 23T0 BTOPOH o uunc-
JEeHHOCTH KJacc, HACUMUTBIBRIOIAH okoso 20 000 sumos.
Cpoe HASBAHTE KJAACC DOXYUHI H3-38 HAJIMUYKHA ¥ €10 Ipek-
CTRBHTENEeH PAKOBHHBI, COCTOSNIEH U3 ABYX CTBOPOK, CO-
eHHeHHRIX APYr ¢ APYroM, a He LUENHLHOM, KaK y 6pioxo-
HOTHX. HBYCTRODUATHE MOJXIOCKH BEAYT HCKAIYHTEILHO
BOTHBIT 06pAs MHUIHN, BACENAS HA PA3HBIX raybuHax co-
reHble (GOJabLUIAd YACTH BHAOB — okKono 80%) ¥ mpecBHe
BOHNOEMSEI, OCOGEHHO B 30BaX ¢ Mapxum KauMeroMm. Ha cyine
OHH He BeTpeugiotTed. PaazMeprl PAKOBKHEL MOIYT ITHPOKO
BAPLHPORATE OT HeGOARINHX A0 TOAYTOpa MeTpon. Crons
KPYIHBIX DA3MEPOB JOCTHTAET TPHAAKHA PHMAHTCKAA, O6H-
raomaa B TeraLix sogax Tuxoro n Haauiickoro oxeaHos.
061188 Macca 2TOro MOAIINCKE JocTHTaeT 250 xr, Ipuuem
SoNLINAS YACTD BeCA MPEXONMTCA HA PAKOBUHY, TOTLA KAK
MATKAE SacTH coobma BecsT oKoso 30 kr.

Teno cnMOCHYTO ¢ 60KOB A NOAHOCTEIO CKPBITO ABYMS
CTBOPKSMH DPAKOBHHLL. O0LITHO COXPARSETCH ABYCTOPOHH A
cuMMeTpHA. Xapakteproil 0co0eHHOCTBIO ABYCTBOPYATHIX
KBNAACTCA PEAYKIAA TOJIOBL, T0?TOMY TEJIO COCTORT TONBKO
U3 TYJOBHHIA H HOT'H, PACIIOAOMKEHHOE MEXAY DOTOBEIM M
SHANBHEIM OTBePDCTHAME TYAOBMINA. ¥ HeKOTODHIX BHAOB
(BanpuMep, y npeacTaBuTeNe OTPARS BepBHIHOKADCDHEIX)
HOr'a IMeeT MOJNSATEABHYI0 NOBEPXHOCTE (MOJOIUBY) H CIY-
HHUT ANA DePefRHKeHUA MOANCKA. Ofraxe y GONLITHH-
CTBA ABYCTBODYATHIX HOTA CILIIGCHYTA ¢ GOKOB W 380CTPEHA
HA KOHIIe, OHA AKTHBHO MCHOJL3YETCS MOJIIOCKOM JUIA 3a-
KANEBIBAHHSA B HJI. ¥ MHOIAX BAACE HOTA IACTHYHO {HAIDU-
Mep, V MEARK) HIH TOMHOCTE (HAnpAMep, ¥ YCTPUIL) pe-
AVOHPYETCH B CBASH C HENOABIKHLIM O6DAZOM JKHIHH.

Teno apycreopuaTseix ¢ GOXOE HOKPHITO ManTHel, KoTO-
past CReIIMBASTCA B BHEAE ABYX CKIANOK. MAaRTAA Orpadudi-
BaeT MAHTHIIHYIO JIOAOCTE ¢ HAXOAAIIMMHCA TAM HOroOH H
xkabpamu. ¥V dopm, Beayinux poromuit ofpas >XHU3HA, CBO-
GogHBle Kpas MAHTHU CPACTAIOTCA, OCTABAAHA HECKOJBKO
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oTBeperuii. Uepes olHO U8 HUX — 8600H0l Cudokr — BOAA
¢ IHIUEERIMA YACTHIAMH HOCTYN&ET B MAHTANHYIO HOJOCTD,
OMBIBAS IpW 3TOM XeOpH, uepez apyroe — suisodHOl cu-
@rox — oTHHABTPOBAHHAA MOJLIIOCKOM BOAA BLIXOAUT H3
MaHTHEHOA nonccTr. Takas oDPraHusanusa OUYeHL yHoOHA
I POIOIIUX MOJIIOCKOB, MOCKONBKY MO3IBOJAET HHBOT-
HOMY HAXORHTHCA HEeJHKOM MJIM YaCTHIHO NOTPYIKEHHEIM
B AOHHBIH I'DYHT, BRICTARIAR TDYOGKH o60HX cHOOHOB,
CHapy>XH MAHTHA BBIAEASET DAKOBAHY, COCTOSLIYIO M3
OBYX CTBOPOK, THOKO coefUHeHHEIX Mexay coboii, Coenn-
HeHMe CTBOPOK 00eCHeqHBAIT OTPOCTKA (3yOLI), pacmono-
AEHHLICe HA CHUHHOM Kpae cTRODoK. IIpu aroM xrakzomy
OTPOCTKY OAHON CTBOPKM COOTBETCTBYET TAKAHA Ke IO pas-
Mepy H popMe srieMKa Ha gpyroit. Ecan ayfu umelor npu-
MepHO OTHHAKOBEIE Pa3Mephl M HPEeACTABISHN B G0aLIIOM
qHCHe, TO 3AMOK HagLIBAeTCH DAaBHO3YORIM, ecIH 3yOhl Ma-
AOUMCJCHHL ¥ HEOAHMHAKOBH — PasHosyOnM. KpoMe zaMKa,
ofe CTBODKH cOeHHAET SMACTMYHAN JeHTOBAAHAL CBARKA —
JHI'AMEHT, KOTOpad OepeXHARBACTCA ¢ OFHOH CTBOPKH HA
ADYIYIo, IpAYeM TKaHb JUTaMeHTA HeHOCPeACTEeHHO Hepe-
XOAHUT B CTBOPDKH, CPACTAACHE ¢ HUMHA. DNacTHYHRNR Beolnls-
. BECTBJAAIOIIANCA RTHrAMEHT BCe BpPEeMA AEPIKHT CTBOPKM B
HATIDAMKEHHH, PACKPHIBAS HX, IOTOMY OTKDPHIBAIOTCA CTBOD-
KH IACCHBHO. 3axJIONHEAHWE CTEOPOK OCYINECTBIAETCH C
TIOMOIIBIC OFHOI MK ABYX MOMHEX 3AMBIKATEILHEIX MEITIII
(aAAYKTOPOB), KOTOpLIe IPUKPEIIAIOTCA HENOCPEZCTBEHHO
K CTBODKAM. ¥ HeKOTOPHIX
TN, _ | 5y CTRODUATEIX (HATIDHMED,
y Be33yORH)} CTBOPKH He HMe-
, IOT 3aMKa U COEAUHAIOTCA
TOJXBKO JIArAMEHTOM.

Puec. 217. Paspes yepes
PEEOGURY U MaHmin Ba33ybxu
fAnodonta):

1 ;«onxmnwmuﬂ crioil;

= hapopoeudHbid,

Manmuu; 6§ = srumenutl snympesyed
nosepxHocTIL MaHmuy (ro Medduay)

PaxoeuHa CHAPYRE MOKPHITE TOHKEM CIOeM OPTaHR-
YecKOro BelllecTBA KOHXHOAHHA, KOTOpELE 00pasyeT nepua-
octpaxymM (pue. 217). IlponaeoaHbIM HADYXHOIO CACA pa-
KOBHHBI ABASETCH NUraMeHT, COSAMHAINHA CTBOPKH.
Cpexnunii cnoii paxoBuHH — (paphopoERAHEIN, HAHA OCTDA-
KYM, cAMEI# roneTrilt, 06pasceaH H3BeCTKOBLIMH JIPU3MA-
MH, OPHeHTHDPOBAHEHMH NeplIeHEHKYIAPHO TOBEPXHOCTH
CTBODKH. BHyTpeHHUE cioi — MepraMyTpoBH, oSpaso-
BaH OYeHP TOHKHMHY HIBECTKOBHIME ILTACTAHKAMH, Depe-
MEeXKAONIAMUCH ITACTHHKAMA KOHXUOJAHHA. JT0O BHISHBA-
eT HpedoMIIeHHe CReTA H eIAeT PAKOBHHY 04eHb KPACHBOMH.
Ilog mepaaMyTPOBHM CI0EM PAKOBMHEA] JIEHHT HAPYXHEBIH
SMUTEAMH MEHTHH, KOTOPHH, cOOCTBEHHO, H BhlAeNACT Ma-
repEas caMoil parkoBmHi, EcAH B IPOMEXYTOK MEXKIAY
MaHTHeld M PAKOBHHOH MONAAET MHOPOAHAA YACTHIA ILIOT-
Ho#t KoHCHCTEHOHA (HanpuMeD, MECIAHKA), OHA HOCTEIIeHH)
ofBOJSKNEBACTCH CNOAMYE NepJaMyTPa H CO BpeMeHeM Ipe-
BPAIHAETCA B JKeMUYIKHHY.

Y HEeKOTODHIX BAAOB PAKOBMHA MOMET MOABEDFATHCH
peayenum. HanpuMep, ¥ kKopalelsHOTO 4epBA 0T PAKOBH-
HBI OCTAIOTCA JHIIL ABE MAIeHbXKE IUIACTAHKH, a CAM MOJI-
JOCK TpHolpeTaer uepBeobpasHy:o $opMy, YEOOHYI0 Iia
ABHJKEHHNSA IO BHTAUMBACMEIM UM XOHAM B HepeBAHHBIX
apegMeTax.

ITuwesapumenvhas cucmema EByCTBOPIATHIX HMeeT
HEKOTOpBIe OCOOEHROCTH, KOTOPHE, TMIABHHM 00pa3oM, CBA-
38HHBI ¢ peAyKONel roJIoBe H OTCYTCTBHEM M3-3a TOTO TeX
OPraHOE, KOTOpEe O00RIYHO B HeH HaXONATCH, — TVIOTKH C
pazyJoll B CAIOHEEIMH JKejle38MHA, TAK)Ke OTCYTCTBYIOT ye-
awern. MoatoMy mepenas KEHIKA B 3HAUNTENLHOK cTe-
NeHn ynponieHa. PoToRoe OTEepCTHE pACTIOAATAeTCA BIE-
pezn HOTH (pHC. 218) B OKpYIKEHO Mo 6oKaM ABYMA NApaMA
YANAHCHHLX POTOBHIX Nomacredl TpeyroabHo# (POPMEL,
C noMomEB0 pecEMYCR, ROKPHIBAKIIUX TH JONACTH, ITH-
1jeBbie¢ YACTHIW MOATOHAKTCHA K POTOROMY OTBCDCTHIO H
3araaTeBATCE. [IOCKOALKY IIOTKA OTCYTCTBYET, POTOBaA
MOXOCTH HPOAOJKACTCS HeMOCPEACTReHHO B KODOTKIUH mH-
1E€BOJl, KOTOPHIii, B CBOIO 09ePeAb, OTKPHBAETCA B 00heM-
HBI ReNyEox MemIkOBupmoit dopmul. B zagneil gacthm
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Puc. 218.
Cxema
SHYmMpeHHe20
CMPOBHUR
: 48 nnacmunyamoxabepHozo
20 19 MO/HOCKa:!

1 - pom; 2 - nepadnuil MycKyn-saMbikamens; 3 — yepefponnespantHbiti
eananul; 4 — xenydok; 5 — nevens; B - nepadHan sopma; 7 — HEPYNHOS
OMESPOMUE NOUKL, B — OWKE, OMKPLISAIOIARCR & Nepuxapduil; § — cepdye;

10 — nepuxapdui; 11 — 3adHan aopma; 12 — 3adnanA xuwka; 13 — 3a0nul
MycCKyn-3aMbiramens; 14 — aameHoe omaepemue; 15 — eucusponapuemanbHbili
2anznuil; 16 = xabpoi; 17 — omeepcmue aonalsy; 18 — cpedHAR KUK,

19 - 2onvads; 20 — nedanbHbtl eaHaAUl (U3 Pemane)

MENyAKa HMeeTCA CNeIol BHIPOCT, cogepiKainuil KpucTan-
anvecKknit crebesiex. IT0 CTYAEHHCTOEe 00pasUBaHUue Ipex-
crasnaer coboif crep)keHb, B KOTOPOM NEINEBAPRETENLHEIE
depMenTH CBA3AHES ¢ Apyrumu enxamu, Konenm crep:xaA
o0pamieH B IOMOCTE MKENYAKA, I'de [IoCTEeHHO PACTEODAeT-
cd, ocBoOo)kAaA npH aToM depmertrl. I1o Boram oT skenya-
K& pacmonaraercd mapHaA IevyeHb, ee IPOTOKH BIAJAIOT B
O0JIOCTh JKeAYAKa. B meueHH CHHTESHDYIOTCH NMEMEBapH-
TesAbHbIEe (PePMEHTH, KpOMe TOTO, B HEH IPOACXOAHT BHYT-
PHENETOUHOE NIepesapHBAHMEe MENKHX NHIIeBHIX YACTHII,
KOTOphle MOCTYIAKT HE MelyAKa. Bolee KpynHEIC YacTH-
B M8 KEJIYAKA HANPABIAIOTCA B CPEAHION KHIIRY. TaruM
obpasoM, B MENYAKEe OHIIA He TOABKO mepepalaTniBaeTcH,

HO H COPTHDYETCA PeCHHIRKAMEA ITHTCINA KEJIYAKA.

Or xeayara 0TX0AUT CPEAHAS KRIIKA, B XOTOpoil 3a-
BepiIaeTca OepepadoTKa M BCACHIBAHME NHIH, OpPHYeM
NOJOCTHOS HHIERAPEHAES B Hell TAKIKE cOYeTReTes ¢ BHYT-
pukaeTouHEIM (daronutosom). BHauane cpefRAA KHIIKA
COyCKAeTCA B OCHOBAHHWE HOTH, JAeJiaeT B Hell ofiME Mnum
HeCKOALKO H3rndozn cpend NMOJOBLIX Kenes, IIOC)e 4Yero
TIOAHUMAETCA B BEPXHIOI YACTL TYAOBHIIA H HANPARIAESTCH
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Pwuc. 219. Jabpur nnacmunyamoxabeptbix. CXeMamuyecKus
floflepevKble paspeasi Yepes meso a obaacmit Xxabp:
A — nepeuvnoxabeprusie; B — Humexabeprwie; B - Hacmostyue
rnacmunJyemoxabepneie; I — nepezopoduyamoxabepriie; 1 — Auzamerin;

2 — cmBOPKE DIKOSUNLL 3 — 0Ch KMeHUOUR, 4 — HADYRHLIT NENOCIIOR KITSHUOUR;
5 = snympenauil nengcmox kmenudus; 6 — manmus; 7 — Hoze; 8 — ManmuliHan
AonocMs; 9 — mynoauis; 10 — HAPYXHaA HUML, COCIMOAWER U3 HUCXDOAS20

u aocxodsiuio2o KoneH; 11 — HYMPEHHAR HUMb, 12 « MyCKYNLCMAn Nepezopodxa,
APOUIOIEOLan 38 CHEM YIACcMKOR Kabpol, MPUPACMAIOWILIX K MAHIMUU U HO2E,

13 - omeepcmue & nepezopodue (uz fawza)

K 3aHEeMY KOHIY TeJa, NePeXOoxs B 3afHI0 KAmKy. Oco-
0eHHOCTBIO ABYCTBOPUATHIX ABAAETCA TO 00CTOATENLCTRO,
UTO 3AAHAA KHIIKS OGRIYHO TPOHUIBIBACT HACKBOSE JKeNy-
AOUCK CepAna. AHANRHOE OTBEPCTHE PACHOJOKEHO IO3aAH
HOrE BaJ 3aJHHM aiiyHKTopOoM.

duixamenbnaa cucmema obpasoBaHa mabpamMy (KTeHn-
ARaAME), CTPOSHIE ROTOPLIX HINPOKO BapeEpyeT (puc. 219).
Yame Bcero ofpasyiores GoaslIMe MIACTEHYATHE Aabphl,
H3-38 4ero ABYCTBOPYATHIX €Ile HASHIBAIOT ILMACTHHYATO-
sxcabepHriMn. OFHARO ¥ HpeACTABUTENCH OTpSAa IEpero-
pogzaTokabeprsix, BegymnAx rayboKoBogHEIN 00pas mna-
HH, Xa0pPH PeAVIHPYIOTCH H razoobMeH OCyHIecTBASET A
B BepXHeil yacru MaETEHEON moaoctm (cm. puc. 219-T').

Kposenocnaa cucmema HezaMxuHyroro tuna. Cepaue
HAXOAUTCHA HA CHIMHHOH CTOPOHE TYAOBHINA 7 JIEIKHT B IOJ0-
¢TA nepaKApAuA. B Xxone sMGpBROHANRHOIO PASBHTHA CepAane
3aKIAALIBASTCA B BHAEC MAPHOTO OpranHa, mprdeM ¥ HEKOTO-
PHIX npHMATABHEIX $opM (RanprMep, Arcs) ABa cepana co-
XpangIoTed B TéYeHHNe Beeld yxuaHA. OpHako y GOABIIMHECTEA.
ABYCTBOPYATHIX B OBTOT€He3e 3aUYATKH CAMBRIOTCH, 00pasya
HenapHbIl oprad. OORIYHO PH 3TOM OXBATLIBAETCA 3aJHAA
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KHIIKA, TIGITOMY OHA NIPOXONAT CKBO3b cepatie (cM. puc. 218).
JInxme y HeMBEOTHX NPOCTOOPrAHK3CBAHALIX GOPM OTPSAA Tep-
BHYHOXaOepHBIX CPAIEHAE 3a4aTKOB CEP/IlA MPOACXOLHT Hal
KBITKOH A 3TH OPraHB OKA3BIBAOTCS PasfieIeHHEIM,

Cepane AByCTBOPRATRIX COCTOUT M3 ABYX IpeNCcepamil 1
OJHOTO XeJdypouke. s menygouxa KpoBs mMOCTYmaeT B me-
PeAHIO H 3aJHION A0pTH (cM. prc. 218). Ilepegnas aopra
NPOXOAHT EaX KAITKOA X HepefHEMY KOHIY Tela, KPOBO-
cHabXaa HOTY, BHYTPSHHAE OPTAHH M NIEPEIHI0 JACTh MaH-
THA. SafHAS A0pTA HANPABAAETCA K 3aQHeMy KOHIY Teia,
TIPOXOAWT WOA KHIDKOW M pasnenserca Ha ABe 3afHHE MaH-
THAHBIE apTEePHA, KPOBOCHAGKA0INE 3aHIOK HACTL TEJA.

H3 aprepuii KpoBE BRIXOAHT B COENHHEHTEJbHOTKAH-
HEIE OOJIOCTH — JNAKVHLI, KOTOpHEe He HMEKT colcTBeH-
HHIX cTeHOK. OMBBafg BHyTpEeHHHE OpPraHhl, XPOBbL H3 ap-
TepHAJIEHOH CTAHOBHTCHA BeHO3ZHON W, 0TTeKafd 0T PASHLIX
yacTeil Tena, cobupaerca B 06beMUCTHI BeHOSHBIN cHHYyC,
JeXatimA OoA NeprEKapaneM. OTTYZA BeHO3SHAS KpPOBb IO
NPHHOCAIMM EAGePHEIM COCYAAM HANpPABIAETCH K 1ab-
paM, I'fe 1 TPOMCXOAUT rascoOomen. Ilo BEIHOCHAIEM xa-
OepHEIM COCYZaM apTepHANbHAsA KPOBb HOCTYIAET B Ipef-
cepIHA, KOTOPHE 3aTeM NEPErOHAIT ee B JKelyJoYeK.

Budearumenvraa cucmema RByCTBOPYATHIX 00pasoBaHA
napoil BHAOM3MEHEHHBIX LEJIOMOAYKTOB — TOYEK, Pacmoso-
MeHHKX B 3aAHell yacTH TeNa HIKE KHIIKA (cM. puc. 218).
Kaxzaaa mouxa mMeeT MIMPOKNH MemKOBHANME Kamaien
C JKEJIESHCTEIME CTeHKaMu, 00pasyiolyuil neriio, KOJAeHO
KOTOPO# Hanpapsero BHU3. OAWH KOHeI Ka"adboa OTKDhI-
BaeTCA B MOJOCTD NepHKAPANS (T.e. B OCTATOK IeJOMa), a
AZpyroll — B MAHTHHEHYIO IIOJOCTE.

Kpome nouex, BhigesmTeapHy0 QYHKOMIO BRINONHA-
eT NepMKapanii, B CTEHKAX KOTOPOTrO MMEIOTCA HepuKap-
AnanbHEe exe3nl. OAHAKO BelleCTBR, BLINEAACMEIC BTH-
MH JKeXe3aMl, Takie MOCTYNAIOT B NOJOCTh NePUKAPARS
B BHIBOAATCHA OTTYAA MOTYKAMH,

Hepsnan cucmema pasGpocanuo-y3710B0r0 THIE, IIPE-
yeM HEKOTODHIe Y3JIbl cIuBaKred. B pesynrrarte apycTeop-
yarhie OOEMMHO MMEIOT TPHM Haphl TAHIANEB: NepebpolLies-
pajbHble, KOTOpHE HAA ONUWIEBOAOM (HAMNOMHHAEM, UTO B
CBA3H C PEAYKIREH TONOBBI OTCYTCTBYET TIIOTKA, MOITOMY
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cOO0IeHIEe MEXKY TaHrIMS MU IIPOXOAUT He Hal IVIOTKOH,
a HaA MUIEBOAOM) COSZHHAET NepefpanbHas KOMUCCYDa;
feAANbHEEE, PACTIONOYKEHHEIE B HOTE M COSIAHEeRHEe ¢ 1e-
peGpOILIeBPANIbHEIME PAHTINAMH IOCPEACTBOM AJMAHKRIX
KOHHEKTHBOB; BHCIEpOmapHeTajbible, TAKME COeAMHEH-
HBIe ¢ NepelponneBpalbHMMHE TAHMNIAAMA ANXARHLIME KOH-
HEKTHBaM4.

Opzanwt wyecme y ABYCTBODIATHIX DAsSBHTH OTHOCH-
TeNLHO enabo, 4To CBASAHO C YIPOIGEHHEM CTPOSHHS B Ma-
JONOJABHIKHEIM KA JajKe BoODIne HeIoARMIKHHIM 00pa3om
axusan. H3-3a OTCYTCTBEA I'OJIOBb ABYCTBOPUYATEIE HE HMe-
10T TOJIOBHBIX IIyNANENR ¥ TVIas, NpHCYIHX GPIOXOHOTHM.
QnuaKo rasa MOPYT 00pA30BHIBATECA BAONE CEOGOAHOTO Kpasa
MAHNTHHA (HanpHMeD, ¥ rpebemika) mnu B obaactr crGoHOB
(HANIpHMeED, ¥ CepAUCEAAKA). ¥ HEKOTOPHIX BHAOB TAM JKe
00pasyIOTCa KOPOTKAE IMyNANbIA, BHOOMIHAIONAE, HADALY
€ OKOJIOPOTOBBIMH JIOGACTSMH, POJIb OPraHoB ocasauus, Obbru-
HO HMEIOTCSH OpPraskl XUMMYeCKOoro TyBcTea — cchpagun, pac-
ToN0:XeHHLEIe ¥ OCHOBAHEA KTeHHAWEB, H ABA CTATOIHCTA,
KOTODHE HAXOAATCA BOIHSH MefaNLHLIX IAHIVIHER.

IToroeasn cucmema y mogaBaaomero GOJNBIIHHCTBA
BHAOB ABYCTBODYATHY pasfentHonoxas. IlapHEe rposie-
BHEHBIE MOHAJNB IGKAT B Mepeadell yacTi Tena H YaCTHYHO
32X0AAT B OCHOBaAHAEe HOrA. MeXAY HOJOBLIMH JKeJe3aMH
GPOXOAMT KAIICYHUK. ¥V MIPUMHTHBHEX (hopM cobcTBEHHEIE
Ti0JIOBHIE OPOTOKH OTCYTCTRYKOT M I0JIOBhie HPOAYKTRL IO-
CTYHIAIOT B KaHaNeN MoIkH. OcTaabEbie BHAK AMeKT Goaee
COBEPWIEHHYI0 OPraHE3aOHI0 HOJOBOR cucremMbl ¢ aadde-
PeHIIMPOBAHHEIMHE HPOTOKAMM — AHNEBOJaMH HJIHA CeMeH-
HEKAME, B 3ABMCHMOCTH OT IONA, KOTOPEIe CAMOCTOATENb-
HO OTKPHIBAIOTCA B MAHTHHHYIO HOJOCTh HO HoKAM OT HOMH
BOIN3M HADPYXHEIX OTBEpPCTHII HOYEYHHIX KAHAJILIEE.

¥ Bcex BHAOB OMIOKOTBOPEHNE Hapy:RHOE. PasBurne
CONPOBOMEAAETCA MeTAMOPGO3OM ¢ IPOXOXKACHNAEM CTANHN
AndAHKA Tpoxodopu (puc. 220). Tpoxodopa DocTEeNeHHO
ApeBpaIaeTca B MapYCHMK, KOTODHIl HEKOTOPOe BpeM#A
TaKMKe BeAeT NIAHKTOHHEIA 06pas JMK3HA, ITOc]e Jero oce-
AfeT Ha AOHHEIA cy(cTpar m co BpeMeHeM BHAOM3MEeHsAeT-
cff B MOJIOAOre Moaniocka. Takus o0pasoM, TIAHKTOHHELE
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Puc. 220. Passumue dpeliccoHi.
A — mpoxobopa, eud ¢ Sprownoil cmoponss; B — napycrux, eud cnepedu;

B — mo xe, cboxy; 1 — meMenHas NASCMUMNKE C IMBMEHHLIM CYAMAaHOoM DacHUL,
2 — npomompox; 3 — pom; 4 — 3a0xuil cynman pecHul; B — HO2a; 6 ~ 384amMoK
Xabpw; 7 — ananeHoe omeepomue; 8 — MyCKyn-3ambikamens, 9 — nedantHbi
zaHznuli; 10 — sucyepaneHeill 2anznui; 11 — 3avamox copdua; 12 -- cpednan

suirka; 13 - CIMeopKa panceuHbl; 14 —« myckyaosble maxy; 15 — neveHs;
16 — napye {u3 Max-bpaiida)

JAHYHHKA MOPCKHX ABYCTEODMATHIX ODECIeYHBAIOT IMTHpPO-
KOe paccelleHHe 3THX MOJHIOCKOB.

HeeroabK0 HHAYE TPOUCXOAUT PASBUTHE BIPECHOBOJ-
ueix dopM (Ranpumep, GeaayGku). Camen BHIGpachiBaeT
raMeTs 49epes BbIBOXHOH CH(IOH B OKPYIKSOIYIO BOAY.
OnNoROTBOPEHUE AHY MPOMCXOAHT B MAHTAHHONW IOJOCTH
CcaMKH, KA CIIEPMHH INONAAANOT ¢ TOKOM Boasl. CHagana
AAA MOMANAIOT B KabpH MATEpHHCKOTO OpraHH3Ma, TaMm
H3 HUX BHIXOAAT IMYHHKHE zaoxudul, crRab:xeHHsIe ABYMA
CTBODK&MHA OKDYII0il GOPMEl ¢ XapaKTePHEIMA GCTPLIMH
aybmamu mo esofoaromy kpaw (pue. 221). Crpoense rio-
XHAAA HAMHOTQ ApOIDe, IeM
y Bspochioli ocobnm, B yacTHO-
CTH, EMeeTcd JNHIUbL ONHH
MYCKYI-38MBKATEAb, OTCYT-
CTBYIOT JKabpLl, HeNOPAIBUTA

Puc. 22 1. Moxuduil Geaaybxu

{Anoctonta celonsis}
C RONYPacKpbLIMbIMU CIMBOPKEMU,

YOCMEUIMBITLNDIX
3 — xpaosoil 3ybet paroaimsy;
4 — pums Buccyca; 5 — aybuuxu
+a xpaeeom 3yue (no Mepbepcy)
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gora ¥ T.4. M3 oTBepeTiiaA BMCCYCOBOH JKeNessl 9acTo TOPUHUT
IAMHHAS Kjaelikad HUTR 6uceyca, ¢ OOMOIILI0 KOTOPOH Jau-
qUHKA IIPOYHO NPACTALT K TeNy OpoIikipaomell MUMO prifn
(aBMXeHMe MpOonARIBaiolnelt PLHIGKH YIABNARAETCH MATEPbIO,
H 0Ha BrIOpachIBaeT NEYMHOK A3 MAHTHHAHOH MOJOCTH Yepes
BLIBOZHOM cHoOH). OKa3aBIICh B BOJE, JHUREKA cmocobua
IIABATE, AKTHRHO XJIONAA CTBOPKEMH PAXOBHHEL. Yaine Beero
IVIOXHANY OKA3LIBAIOTCS Ha XKabpax WiIH NNABEHKAX PHIGH
H YASPKHBAIOTCS TAM He TOJBKO ¢ HOMOITBIO fHcecyca, HO B
sybmamum paxkoBEHEL. Ha pribe nuumnaka sefiler mapasuTHyec-
xmit ob6pas usHU. BHagaNe HA Telle XO3AHHE NOABAACTCH
MAaNeHEbKAA PAEKA, YTO CTHMYIHPYeT PereHepanHOaEbIe ITPO-
HecChl OKPY2KAIoIINX TKaHel, KOTOPHIe Pa3sPacTAlOTCa H CO
BpeMeHeM OKPY/Kal0oT JUUYMHKY CO BCeX CTopoH. Proxwmmit
AKTHBHO NMHTAETCA, OBRICTPO PACTET H B TEUEHHE OXHOTO-ABYX
MecsIes TpPeBpaliaeTcd B MajeHbKoro Mosriocka. Ilocne
PTOrO THAHH XO3AWHA HAJ HAM PasphIBAKTCA H MOSOAAS 0co0b
omafaeT Ha ZoHHBIA cybGerpar. Ilockonsky phlnl AKTHBHO
mepeMeIllalOTCA, MOJIOJAA PAKYIOKA OKASHIBAETCA HA 3HAYH-
TeALHOM PACCTOAHHUM 07 MaTepH. TAK MpOHCXOZUT paccele-
H¥Y¢ HPEeCHOROAHLRIX ABYXCTBOPYATEIX MCJLNIOCKOB.
BoabIIHHECTBC ABYCTBOPUYATHIX BEAYT MAJIOMOABHAXHEI
o6pa3 KU3HA, JACTHYHO UAY IOJNHOCTHIO 30PEBAACE B AOH-
Hulil TPYHT, OHHU BEICTARAAIOT HAPYKY CH{OHBI ¥ GHIALTDY-
0T BoAy B ToHcKaxX Rumn. Hexoropale dopMul Boobie He
€nocOOHB! MePEeMEIATLCHA, HOCKOJALKY GPAKPLIRAAIOTCH KO
AHY WJIH K PR3JHYHBIM NOPPY:KEHHLEIM B BOXY IpPeAMETaM
€ IIOMOINBIO MPOYHEIX HATeH 6accyca. 31O BelllecTBO BLIfe-
nAercs ocoboil Guceyconodl meez0i, KOTOPAI PACNOAGHKE-
HA HA HHIYKHel DoBepxXHOCTH Hora. Jpyrde HeNOZEMKHEIE
MOANIOCKH (HanpuMep, YCTPHMIEI) IPHPACTAICT K BOXBOA-
HEIM TIpeAMeTaM Gofee KPYIHOH Jepoii erBoproil. Oxmaxo
HEKOTOpHIe BH/W MOryT OBITER BechbMa HOABIKHBIMH. Ha-
IpEMEeD, MOPCKOHR Irpefelmok B ciayvyae oNacHOCTH HAYHHAET
Y8CTO XJOOATE CTEOPKAMA PAKOBHHBI B ONATOZADA peak-
THBHOH CHIEe BLITUIKHABACMOH BOAR AKTHBEHO YIIJILIBAET.
3navenue dsycmeopiampix MOANOCKOBR B TIPHPOAe
OYeHb BeJHKO, IOCKOABKRY OHH, HADSAY C TYORAMM, TBIN-
10TCA ecTECTBEeHHBIMH buasrparopamn. [ponyckas uepea
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cefa pony, onu pdherTHBHO OUHINAIOT ee, I0PTOMY B Mec-
TaX CKOIIEHHH ABYCTBODPUYATHIX BOA& GORIYHO OGRIBAET YKHC-
Toil. YeTaHOBAEHO, UTO OZHA B3POCHAA VCTPHIA 3a OJUH
Yyac OPONMYCKAeT depes ¢eba OKOJO JeCATH JHUTDOB BOIBI, &
MEIuA, 3acensiomue 1 M? NOBEPXHOCTH OHA, B TEYEHHe
cyTox bunsTpyior go 280 M® Bopm.

Xo03aiICTBEHHRCE 3BHAYEHEE JBYCTEBOPUATEIX MOMKET ORITH
TMONe3HEIM H BpeRHuIM, Mgorne Buan (HanpaMep, YCTPHILBL,
MHAIAH, Tpefelnok K Ep.) B PASAHYHOM COCTOAHHH ymoTpes6-
JAIOTCA B IIMINY, ODOCKONLKY OOJAZAIOT MEHHBEIM JHeTHYeC-
KUM MAcOM, BOraThiM MHKpoaneMeHTaMu. IlocKoabKY mpn-
POAHBIE 3ANACH MOJTIOCKOB OTPDAHEYEHHB!, MHOTHX B3 HAX
CHeluaNbLHC PA3BOAAT HA BOUHBIX depmMax. Hanmpmmep, xo-
3alicTEa 10 BHIPAITUBANHIO MOPCKOTO FpefeKa HMEIOTCH Ha
poccuiickoM nobepexxse Hansuero Boeroka. Kerary, y npo-
MEICJIOBEIX MBYCTBOPYATHIX HMMEETCS HEeMANO IPUPOSHBIX
BpAaroB, cpeiu XOTOPHIX TaKKe ecTh MoymocKe. Hanpumep,
IO MOABJIeHUA B YepHOoM Mope HDIOXOHOTOTO MOJIOCKA pa-
OaHB (ee PAROBUHEL YACTO NPHBO3AT ¢ YEPHOMOPCKOTO 110-
fepexpa B KA9€CTBE KPACHBOIO CYBeHHPA) MHAMH K YCTPH-
Hbl OLTE BeChMA MBOrOYMCAeHHBI. [loapupmacek B 1947 r.
Bbian Horopoccuiicka, panaHa oyeHEb ORICTPO M IMHPOKO
PacnpPOCTPAHHNACh, IIDH STOM IIOYTH HONHOCTHIO YHHYTO-
SKRIA HOMYJIANAID YCTPHIL H 3aMeTHO YMOHRBIIMAA YHCeH-
HOCTb MAAMH H ADYTHX HeHHEIX JJIH SeA0BEKA MOJLIIOCKOB,
9710 elnie. OAHH NPYMEDP HETATHBHOIO YYACTHA YEJOBEKA B
HCKYCCTBeHHOM IIepeceNieHAH YY:KePOAHEIX BHAOB.

Bennno 3sYeHHe ABYCTBODYATHX B K&YECTBE HCTOU-
HHAKA BeIHKOJeNHHX ykpamenmit. IIpexae Bcero sto or-
HOCHTCS K T€M BHAAM, KOTOPEIe CIIOCOOHE NPOAYIXAPORATE
KaYeCTBeHHRH JHeMUYyr — OZHO H3 HEMHOTHX (HAPAAY C
SAHTAPEM) I0BLJIRPHKX YKpameHnili opraguueckoit mpupo-
As1. Jlyumwit eMuyr 06pasyeT MOpPCKAA KEMUYKHHALA
(Pinctada), oGuraromas 8 Hagniickom m TuxoM okeaHax,
a Takxe B KpacaoM mope. JJ0BOABHO KaYeCcTBeHHBIE, XOTA
¥ MeJIKHe, JKeMIYKHHEL BHIPACTAIOT B YV IPecHOBOAROM ped-
Hoill memay:xounul (Margaritifera), xoropas obmTaer B
ceBepHEIX perax Poccay. Ocoberno Macmrrabublit memayx-
HEIA NMpoMEIces B Hamel crpade 6mn go XX B., ogHAaKO
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B HACTOsIEe BPeMI OH NPAKTAYECKH NPEKPATHICA H3-32
SArpASHEHNA PEeK, B KOTOPHIX OOATAET KeMYYKHHIA, XO-
3AACTBeHERIME CTOKaMK. B HeKoTODRIX cTpaHax (Baupu-
Mep, B AnoHRH) KeMuYyHEHIBI CIICIIHATFHO BRIPALTHBAIOT-
ca Ha depmax. JIpr aToM MOAMIOCKAM CIIEHEANILHO BEOAAT
MeCUMHKH, YTOORI CTUMYIHPOBATE KUBOTHOS 00Pa30BEIBATL
Aemuyr. HHATEPECHO, YTO TATAHTCKAE TPHAAKHEI TAKXKE
MOryT o0pA3OBLIBATD JKEeMYYKHHEI, IPHYEM CTOJIb JKe Or-
POMHEIe — [0 CeMH KT, OAHAKQ HX KAYeCTBO HACTOJIbLKO HU3-
K0€, 9T0 HIKAKOrNO IOBEINPHOr0 BHAYCHES HEe HMEIOT.

3HAUATEABHYIO OEHHOCTH NPEACTABJIAIOT IEePAaMyTpO-
BHE€ PAKOBHHBI MHOIMHX ABYCTBOPYATHIX. J/A MSroTOBIeHEA
KadeCcTBeHHHIX NOARROK CAGH NepraMyTps HA pPaKOBHHE
HONMAEESH COCTaBIATE He MeHee 2,0 MM, MeHee KauecTEeH-
Eble DAKOBHHSI (B TOM 4HCAE ¥ PAKOBUHBI
OOLIKHOBEHHOH PeYHON NepAOBMILI) HC-
OOAB3YIOT ZAA HSTOTOBJICHAA OYTOBHI H
APYTHX HeZOPDOFHX HpeAMETOB.

Bpes MOTyT OPMHOCHTDL OTHOCHTEALHO
HeMHOr'ue OpoxoHorne. Hampamep, Be6oab-
o MOJLIIOCK ApelicceHa, MIAPOKO PACIIPO-
CTPaHeHHHIT ¥ Hac M B cTpaHax 3amamuoil
EBponnl, MoKeT PASMHOMKATLCA B TAKOM
KOJR9ecTBe, 9TO Yeruaaer cobolf He TONb-
KO IOABOARLIC IPeAMETH, HO NPOHUXACT B
TpyOGH MMAPOTEXHAYSCKHX COODYXKeHHMH n
BOZONPOBOL, OCENAET HA NPEROXPAHHTENb-
HBIX pEmIeTKaX, NOJHOCTHI0 MX NepeKphi-
BaA. OKasaBIIUCh B BORKONPOBOAHEIX TDY-
68X, MOJLIIOCKH He TOJHKO OTPAHHYHBAIOT
OBHKeHHe BOOE, HO B IOPTAT ee, Torubad.

Apyroid nByCTBOPUYATHH MOJMMIOCK —
KopaOeapHRI 4epBh, AJAM HIalOeHb (pHC.
222), pHiefaeT ApeBECHEY, EPOAEJBIBAA TP
3TOM AJHHHEIG XOZK B RePeBAHHEIX IIped-
MeTax, HampHUMe)p B AePEBAHHEIX CBAAX HIH

Pue. 222, Kopabenbubiil vepes, Uny WallioHb,
{Teredo navalis) u e2o xodul & kKycke depeea ¢
{no Meiispy u Mebuycy)
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IepeBAHHBIX YacTAX Kopabneil, H3-3a 4ero MoryT HOSABUTLC
BECHMA HEKEJIATeNbHBIE IIA HAXOLAINETOCA B OTKPRITOM MOpe
c¢yara Teun. HasBanme MO/UIIOCK DOMYYUN 38 CBOS YANHHEH-
Hoe 4epReobpasHOe Tes0, MOYTH JHIICHHOe paKoBHHEL [au-
Ha ero cocrapifer oxkono 10 cv. B Hamed crpane stoT Moa-
JIIOCK pacnpoctpaseH B YepHoM Mope ¥ Ha Janrrem BocToke.

Enace 'onoeonozue (Cephalopoda)

TonoBoHOTHE MOJMNIOCKHM ABAATCA Banbolee BHICO-
KOOPraHHBOBAHHLIMH IIPeJCTABUTENAME THHA. H3-3a OueHs
CAOKEOTO OBEJeHHA, 00YCAOBAEHHOTO BEICOKMM VPOBHEM
PasBUTHA HEPBHON CHCTEME U OPraHOB YYBCTB, WX Jaxke
YBAKHATENLEO HASHIBAIOT ¢IpUMATAMH MOpS». I'0JIOBOHO-
THe MOJIIOCKH SBAAITCH BeChbMa APEBHHUMH KHBOTHHIMH,
HcronaeMple OCTATKY POACTBEHHEIX COBPEMEHHOMY HAYTH-
ayey dopm ralifenn B oTHOReHUAX KeMGpaiickoro nepn-
ofla naseoaoiickoil apel. Buaosoe pasaoofpasyue BRIMEDOIHX
TOJNOBOHOTAX GBELIO O9eHb BEMHKO ~ H8 CeTOJHA OTKDBITO
Gonee 11 000 Bugos HckonaeMEIX GopM.

CoBpeMeHHBIX I'OJOBOHOTMX 3HAYHUTEJNLHO MeHbIIe —
seero T00 Beaos. Bee oy apastiores oburarensMn MOps,
npuieM GOJMLIIMHCTRO BEZYT NeliarHyecKuil o6pas MH3HH
(T.e. mLAABAIOT B TOJOIE BOALL), 3ACENAA PASIMIHLIE INTYOR-
HH 0T MeRXoBoAHNE A0 oveHk GoapmAax raydmH (HeCKOAb-
KO KHJIOMETDOB), HEKOTOpEIe BHAN IOJ3al0T 0 AHYy. Pas-
MeDH TOJOBOHOTHX [IEPOKO BAPLUPYIOT OT HeCKOJBKHX
CAHTHMETPOB A0 18-MeTDOBBIX TPHIAaHTOB, BeCAINIHUX He Me-
Hee ABYX TOHH (rAraHTCKAEe KAJBMADH ADXHTEYTHC).

CrpoeHHe Teja rOJOBOHOIHX MOMIIOCKOB BO MHOI'OM
OTANYAeTCH OT APYIEX KAACCOB MOJNIOCKOB. ¥ HuHX 60nee,
YeM Y APYIHX KJIACCOB, BHIpaykeHa OHIaTepasbHAs CHEM-
MeTrpuAa. B ofmemM sufe Teno HOAPASAEIACTCA HA I'OJOBY,
ryaoBume ¥ HOry. OcHOBHON 0cO0EEHOCTRIO HX CTPOSHUS
ABRAIOTCA MYCKYJIHCTHE BHPOCTH HOTHM — I[yNanbsla (MX
ele HA3HIBAIT PYKAMM), KOTOpPHIe CMEINEHHBI HA I'OJAQORY
(oTciofa MPONCXOAKT U HA3BAHUE KJACCA) B OKPYIKAIOT CO
BCEX CTOPOH POTOROe OTReperHe (puc. 223). Ocrasmasca
YaCTh BROMH BHAOHSMEHURIACEH B BOPOHKY, PACTIONOKEHHYIO
Ha OpoMHol cTOpOHRe TenAa.
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Pwuc. 223, Pasnugtbie 20R0B0ONGEUS,
A - Amphitretus pelagicus (znyBovoeodueiii nnasaiowul oobmuroz);

5 - Benthoctopus m (ockamunog); B - Doratopsis sagitte (RraHxmonkbl
xansmap); I = Lycoteuthis diadema {zryGoxoeodneil} nanazuveckull xansmep
CO ceemuUMUcs opzaramy); [l — Cranchia scarba (NNarKmMONHBIT KansMapHuK);
£ — Cirrothauma murrayi (OoMHeil, KUGYUT Ha MAZKOM SPYHIME OOLMUHOZ),
XK — Lofigo adulis (nenssuveckuld kansmap) (o Xywy)

279



KoanvecTse mynasel ¥ pasHbIX BUAOE HEOAMHAKOBO.
¥ 0ZHOPO H3 caMBIX APEBHUX MUBOTHHIX — KopallHKa, Wid
HEYTHIyca, IDYIalel, MHOTO, HPHYeM HX KOJHYECTBO Hemoc-
TOAHHG, ¥ HARGONEe BRICOKOOPTAHHI0BAMHLIX dopM uHCIO
mynanel GHKCHPOREAHO H COCTABNAET BOCeMb (0TPAX BOCH-
MUHOI'YE) WAHA JeCATE (OTPAA SecATHHOTHE), IpHYeM ¥ II0C-
JNefHHX HMeIoTcA BOCeMb Inynafel MPEMEPHC ONUHAKOBOMK
JUIRHEL A gBoe 60Jee JIMEHHX ¢ PACIIUDeHHEME HA KOHIE.
BryTpeHHAR cTOpOHA MyHadel HECET MEOTOYHCNCHHBIE IPY-
COCKH (MOBYHe IMYIANBIOA MMEIOT MPHCOCKH TOJNLKO HA pac-
IDAPEERBIX KOHIAX), KOTOPKIE IO KPAAM MOTYT HMETh POTO-
BYIO OKAHTOBKY. (DYHKOUE IMynanel oUeHb DASHOOOPAIHEI,
C NOMOIIBIO HX JHBOTHRIE OXOTATCSH, 3AXBATHIBAIOT H YAED-
HKUBAIOT JoOsray (Y JECATHHOTHX 3AXBATHIBAIOT ABA IJIHH-
HEIX INYDAIBIA, A BCE OCTANBHBIE VICPKMUBAIOT), IIepeMeIna-
0TCA IO KHY, BAIMINAIOTCS OT BPAroB, KOHTAKTHPYIOT ¢
JPYTHEMU 0cO0AME, KONMYARPYIOT ¥ T.A.

ManTna co BceX CTOPOH OKpPYXaeT TeNQ, HAa CIIMHHOM
CTOPOHE OHA CpACTAeTCA CO CTeHKOR Teja, a Ha OploumHod
CTOpOHEe MeKy MAHTHe# I TesioM ofpasyeTca MauTHIHAS II0-
JOCTh, KYAA OTKPHEIBAKTCA AHAJALHOE, HOJNIOBRE H IIOYeUHLIE

Vs f“

Puc. 224, Kapaxemuua
(Sapia officinalis}
€O GCKprIMol ManmuiHOj
AOROCMBbIO.
Bud ¢ bpiowHOL CIMOPOHBI:
1 — pyKu ¢ pUCoCKamMu;
2 - noevas pyxa; 3 - pom;

2awznud {no fihypmwennepy)
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OTBEPCTHA, H HAXOZATCA XKabpsl — KreEuanu (puc. 224).
Ilo GoxaM Teja Yy MHOFHX BHAOE oOpa3syIOTCA KOMKHEIE
CKJIAJIKE, BRIOOIHAIOMME PYHKIIHIO ILIABHUKOB,

MaHTHHHASR DOJOCTE COO0IMAETCA ¢ OKPYIRAICIIEH cpe-
Aot uepes meneBUAHOE OPIOINHOS OTBEPCTHE, PACHONOKEH-
Hee B O0ONACTH mepexona TYAOBHINA B IOJIOBY. OTA INEdb
3aMBIKAETCA NOCPEECTBOM TEeDAEIX 8YrpoB, HAXOOSIIUXCH
Ha BHYTPEHHEH NOBEPXHOCTH MAHTHA (HX €me HA3BIBAKT
3aIIOHKAMH )}, KOTOPEIe COKPAITeHUAMHE MYCKYJIATYPEI MaH-
TAH OPMKHMAIOTCA K KOHTPYSHTHEIM 10 $opMe AMKAM HA
6promEoit cropoHe Tynopuma. IIpu 5ToM BOZA, HAXOAAINA-
AcA B MAHTHHHOE DOJNOCTH, ¢ CHNOH BRIOPACEIBAETCA BO
BHEITHIOW CDeAY Uepes BOPOHKY. HanoMuHaeM, UTo BODOR-
Ka IPOUCXOAAT A% HOTH B NpeacTasager coboll Meamednyio
TpyORy, sagHni (boree MUpPOKAH) KOHEN, KOTOPOA OTKPHI-
BACTCR B MAHTHHAHYIO IOXOCTH, & IepedHuil (CymesaHBIH) —
HapyRYy. PUTMAYHBIe COKDAINGHUA MBIDNL, MAHTHM COMPO-
BOXKAAIOTCH BHIOPOCOM BOABI, YTO 00ECIIETRBALT IPATOK CBE-
well BogM K abpaM, a Gonee MACTHIE ABMIKEHAA TONKAIT
TONO MOJTIOCKA 3aJHEM KOHIIOM BIEpes 38 CUeT PeaXTHB-
HOI cunml BuifipackiBaeMoil M3 BOPOHKM CTPYH BoAl. Ta-
KuM 00pazoM, TOJOBOHOI'MEe MOXNIOCKH HEpeMEHIAIOTCA B
TONIOE BOZBI PEAKTHBHEIM CHOCO0OM, IPH ITOM CKOPOCTH
HEDEABHYKEHAA MOMKET OBITE 09€Hb BBICOKOM.

PakoBRHA COXpAHAETCA TOJABKC ¥ HEMHOTHMX BHICEB
TONOBOHOTHX MonMwcKkoB. HanGojiee xopoimmo OHA BRIpA-
dkena y Kopabiamra, #an HAYTHIYCA
(puc. 225), ¥ KOTOpPOr® HMeeT BHE
COHpaay, 3aKpydeHHOH# B ofxHOH#
ILUIOCKOCTH, OTKPHIBAKMEHCH OT-
BepcTHeM — ycTheM. BHyTpmE pa-
KOBHHA OONEJACHA HOEPEIHBIMN

Puc. 225, Kopabnux Nautilus
pompilius (nodxn. Tetrabranchia)
€ pacriunenHol pamunou

5= MOLLIOK, 7 < KEMEDHS,
8 - nepezopodxy KaMepamy;
8 = cwnpon; 10 = crmeMKa PakoeuHE!

(ro Oyary)
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nepercpogKaMH HA HECKOJbKO KaMep, OpHueM pasBUTHe
HAYAHAETCA B CAaMOH HepBoit M MaleHBROH Kamepe (9MG-
puoHAABHOMN), 3aTeM 00pasyloTcd HOBHIE M Bce Doaee ob-
IMUPHLIe KAMEPH H CaMOo 3XUBOTHOE HAXOANUTCHA B IIOCHEH-
Hel (Ommxalimel K yoThbi0) KaMmepe, KOTOPAR ABIHETCH
camoii Goneswoit. OcranepHbLie KaMePE! SANIONHEHE! BOAOH
AannA BosayxoM. Hormomana SOMOAHHTENLEHO BOAY, HAYTH-
JYC CTRHORATCA 6oJee THMKEABIM M IOTPYXKAaeTCd B Myou-
HY, BRAENAS a3, OF CTAHOBUTCSR JleTye H BCILALIBaer. Ka-
MepHl coofmarnTed MeXAy coboH uepe3 OTBepcTHe B
neperopoixe, Iepes KOTOPhIe BOONE BCeX KaMep TAHETCH
BHIPOCT B3ajfHEH 4acTH Teja — cHOH.

¥ ApyrHX BHAOB PAKOBHHA B TOM IUIY HHOM CTENEER NOX-
BEpraeTcs PeByKUUM. PaKOBHHA COHPYISI, KAK ¥ ¥ HAYTHIY-
€a, COCTOMT H3 MHOI'HX KaMep, HO OHA HMMeeT 3HAYMTEILHO
MEHBIOREe pasMephl (OTHOCHTEABHO CAMOTO UBOTHOTO) H €O
BCeX CTODOH OKPYJHEHA TelIoM MOLTIOCKA. ¥ KAPAKATHIBI OHA
coxXpaHAeTcd B BHje HebONBLINOH H3BECTKOBOHM MIACTHHKH,
PACIONOMEHHOH Ha COWHHON CTOPOHE HOj MMOKPOBAMH TEeJA.
Oc¢TAaTOK DAKCRMHE ¥ KAJBMADOB NPEACTARNICH TOHKOH POro-
BOI IIACTHHKON, TAKMKe CKPHITOH DOX NOKpOBAMM Teaa HA
CHMEHOS cTopoHe. BoALIIHECTRO NpeAcTaBETeNeH OTPHIAA BOCH-
MHHOTHX BooOIIe He MMeKyr paxorHHEBL. Ilpn »TOM ¥y caMok
aproHasToB (M3 TOTO e 0TpAna) ofpasyerca BETOPHIHAA PAKO-
BHHA, B KOTOPOH OHU BLIHAINIABAIOT AiIa, OAHAKO ee Bhillejid-
€T He MAHTHUHA, A4 SIWATENM HEKOTOPLIX YI9acTHKOB IYOAJEN.

IToxpoaw: menra (xoma) oBPA3OBAHBI OGHHOCIOHHBIM
UHIMHAPHYECKUM STMHTeNACM, JeXKaIinM Ha OasaneHoi
MemOpaHe, Noj KOTODHIM JIEXHT COSAHHHETEALHAS TKAHD
(ee TaK:ke HASLIBAIOT KYTHCOM) CIOKCTOH eTpyRTYpHL. Ilox
BePXHHM BOAOKHHCTEHIM CJIOEM DPACIONAraerca CHoH mmr-
MEHTHBIX KJIETOK, HHIKE — PRIXAAS COeAUHETENbHAA TRAHD,
B KOTOPOH HAXOAATCA NYUKU MBIINEYHEIX BOJOKOH M MHO-
TOYACAeHHBIC KPOBEHOCHHE cOCY AR, [IATMeBTHEIE KIETKN
OBIBAIOT ABYX THIIOB: KPYNHEIE XPOMATO(OPHI H MeJKHe
HPHAOHMHTEE, XPOMaTOMHOPS! COJEPIKAT MEOTO TeMHOTO K-
MeHTA, K OCHOBANMIO KAMKIOr0 M3 HHUX NPHKPEIITIOTCHA
MBEIIEYHEIE KAeTKHA, IPA COKPAIeHEA KOTOPHX XPOMATO-
($ODpHI PACTArMBAIOTCA, K3-34 UEr0 CTAHOBATCA TOHbLIIE M,
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COOTBETCTEEHHO, cBeTaee. HpUZonuTH oTpaskaloT magarommii
cBeT GnArofapd HAMHYHIO B [HTOILIA3Me GUIECTATIHX TeNer —
APHAOCOM, YTO MEHAET APKOCTL OKpacKkl. BOKpyr miryMenT-
HBIX KJIETOK HMEEeTCA MHOT0 HEPBHBIX OKOHYAHMHN, 0 KOTO-
PLIM IIEPERAIOTCA HEPBHBIE HMIVJIbCHL. ['OJIOBOHOrHE MOJ-
IIOCKK 00MefaioT Henpepzolaennoil crnocoBHOCTEIO OBICTDO
MEHSITE CEBOID OKP&CKY; HHKTO GoJbllle, BRAYAA XaMeNeo-
HOB, He MOMKeT AeJIaTh TOTO TaKikKe JIETKO B OBICTPO.
Mpuitueunas cuemema pa3piTa GueHs X0poilio, OHA oBpa-
S0BAH& MHOTOUHCICHHLIMHA HYyYKAMY TIAMKIX MHUOIMUTOR, Of-
HAKO MBLIIIeUHBbIe BOJCKHA MAHTHM A NLyHAJell MMeloT Hole-
PeYHYIO HCUEPYeHHOCTHh., YacThk MEININ, IPHKDEILIAETeH K
GOKOBBEIM KDauM DAKOBHHLL (eC/H OHA MMeeTCd), & TAIKe K
aNleMeHTAM SHympeHHezo ckeaemd, ChenyeT oTMETHTb, YTO
BEYTpeHEUH CreNeT He HMeeT HHKAKONO OTHOIIEHHS K Paxo-
BAHE, a 00pa30BaH XpAlfamMu, Yacrs 13 HHX HOPMADPYIOT 20-
ROGHYIO KaNCcYny, KOTOpas B BHAE KONLIA OKPYKAET roJioB-
HOE CKOIUIeHWE T'AaHIJiNEeB, HEPBHEBIE CTBOMEH!, KPOBEHOCHBIE
COCYALI ¥ ORINEBOH. BEIPOCTH aTOr0
XpAIIA OKPYIKAIOT I71a38 M OPTaHbI
paBHOBecHA. Hpyrue Xpamm BHYT-
PEeHEEr0 CKeNeTa PACIONOMKeHbI B 0C-
HOBAHEM INyOAJell, B IIABHUKAX H
BEKOTODHIX ZPYTHX MECTaX.
HHuweaapunienvruas cucmema
AMEET XOBOJBHO CHOKHCE CTpee- f
mme (pnc. 226). OHa BauuHAEeTCA 5
€ POTOBOT'Q OTBEPCTHA, OKPYKEHHO- 6
ro mMynanblaMH, KOTOpPoe BefeT

Puc. 2286. MuuesapumensHan
cucmema kapaxamuus: (Sapia officinalis).
Bué ¢ Gpiotunol cropoHsi:

17 — monxan ke, 12 — RevoHoHEIE
npomox; 13 — npAaMas Kuwws; 14 — npomox
HOPHUNLHOZO Meuma; 15 — anyc; 16— 2onoenan 9
XpAuwjoasn xancyna {(papesana); 17 — nonocms
Kancy/mt CMamouucma; 18 — HepaNoe Konsto
{paapozano) (no Pasenepy u flamnpexmy)
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B MYCKYJHCTYIO TAOTKY. B IJIoTKe HMEIOTCA ABe MOIITHLIE PO-
TOBBIE YEIOCTH, HAIOMHHAIOLIHE KJIIOB NOOYTaA, ¢ HOMOLIBIO
KOTOPRIX MOAMICK PaspHBaeT no0wMy. Taxae B IVIOTKe Ha-
XOMATCA H3LIK ¢ PAAYNOHN, NOZAEDKHBACMBIN PARYISPHBIMH
XpAIIAMH, HO GYHKIHA TePKE HeCymMecTBeHHA. B riaoTky or-
KPBIBAKOTCA NMPOTOKH OTHON ANMH ABYX NAp CHIGHHERIX JKeJes.
CrioHa comepUT MUIeBAPUTeALHEE hepMeHTR], 4 CeXpeT
SATHEX JKeNes MoXeT OHTh TOKCHUABIM. C3aiy OT TACTHHE
OTXOFHUT TUIMEBOA, KOTOPLI ¥ BOCBMHHOIrHX JacTO 00pasy-
€T MeCTHOe pacIIApeHne — 300, rie BAIONA BpeMeHEO HAKAI-
muBaetcs. IInmeroa MMeeT MOBONBEO 3H&THTENLHYIO AJHA-
Hy u, He oOpasya HsruboB, OTKphIBaeTCA B OOBEeMHCTEIM
FeNYOOK, KOTOPHI NoApasfensgercs Ha COOCTREHHO KeJy-
AoK {ero DpaBas 4aCTh) A ciemofl MemoK {AeBAA UYACTh).
BRYTpeRAAS NOBEPXROCTL KelyAKa o0pasyer MHOTO-
qHCIeHHBIE CKIAAAKH (ocofeHHO B obfiacTm clieforo Metn-
Ka), BHICTIAHHWE JKENE3HCTHIM sOuTeaneM. B kenyxox
BIAAAIOT DPOTOKH Negenn, ofsrano cocroamieii a3 ABYX G6OIb-
mux gonefl (noumacreit), pexe mensHOU (HampuMep, ¥ OCh-
MuHOroB). Ha NeueHOUHKIX IPOTOKAX PACHOAATAIOTCS I'DO3-
HEeBHAHLIE BEIPOCTEL, KOTOPEIE OpencTaBnaoT coloi croecd-
PasHYI NOAKEeNYAOIHYIO Keaesy, 1o NeueHOYHEM npoTo-
KaM B XeNyJ0K NoRafaloT CEKPeTH IeUeHH U NOIKeaygod-
HOH 2KeJTe3nl, cofepikaiire GOAbOIoe KOJAIESCTEO PASAHYRRX
oHmeBapuTenbHMX (epMeRTOB. B coGeTBeRHO Xenyake
n¥INg, CMeINARHAA CO CHIHOH, MoEsepraerTcs BO3ReiicTBAIO
thepMerTOB, HO He BCACHIBAeTCH. 3aTeM LIAINCBAS KAIIALA
ZOIadaeT B CAencil MemmoK, mOJoCTh HPOTOKOB NeYeHH H
OOJKENYEOTHOM KeZe3hl, I'Ze NMPOAOAMAETCI IOJOCTROE
NHHIepapeHne H TPOMCXOANT BCACEIBaHMe. B aTHX opraHax
TAKIKE DIPORCXOAUT (PATOIATOS MEJKHAX OHINEBHIX YACTHR B
OCYHIECTBAACTCH BHYTDHKJIeTOUHOe Nuimesapenme. Kpome
TOIO, B UeYEHE OTK/ISABIBAIOTCA 3AMACHEIE BeIISCTRA.
Henopanexy oT MecTa BOAJSHUSA NHIUEEOZA B MKeNy-
'AOK QT MOCAeNHero OTXONAT TORKAA KHIOKA, KOTOpAaa Ha-
IpaBAAETCA BIEpe]] A NepPeXOIAT B IPAMYI0 KHAIKY, 3a-
KAHYABAECTCA AHANBHEIM OTBEPCTHEM, OTKPHBAIOUIHMCT B
MaHTHHHYIO HOJIOCTE HA CHENHANLHOM COcOdKe Opromuaol
HOBEPXHOCTH TYAOBHING., B TOHRYI0 KMIIKY U3 KeayaKa
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ne ocoboMy PeCHHUIHOMY KeJMOOKY CTeHKH KelyAKa mo-
CTYNAIOT HelepeBapeHHEE YaCTALE IHIN,

B caMoM KOHIe DpAMON KANIKHM B Hee BHAJAET IIpPO-
TOXK YePHHILHOIO MeIlXa. DTA ele3a HMEeeTCA TOABKO ¥
I'0JIOBONOTHX MOJLIIOCKOE, OHA BHpPAa0aTHBaeT KOPHIHEEO-
YepHOe BeIeCTRO, KOTOPOe B CHIYYAE ONACHOCTH BHODACH-
BAETCH YKMBOTHBIM H CHJABRO OKpammusaer Bogy. CaM Moma-
JIOCK NPH 9T0M OGBMHO M3MeHAeT OKPACKY U YXOAHUT He-
3aMedeHHBLIM. JTO BeIIECTBO TOKCHYHO, ¥, €CJH KHBOTHOE
BHAERACT UYEePRUNbHOe 00NaKo, HaXOZACH B AKEAPHEYME,
OHO MOeT NOTrHGHYTS.

TonoBoHOrde ABAAITCH XEIIHMKAMH, OHH OXOTATCH
HA JI00HNX SKABOTHHX, ¢ KOTOPLIMH MOTYT CHPABUThLCA,
AEeMOHCTPUPYSA ODY 9TOM oTMEHHEIM annerur. CBol BobbI-
Yy OHA CXBATHIBAIOT IIYNAALNAMY K 3aT€M YMEpPIBAAT
MOILHBIMH TeJI0CTAMA B AZ0M CHIOHHEIX JKeJes,

Jutxamenvras cucmema AMeeT CIEOAAANSHPOBAHHEIS
OpraHH TasoohMens — mabpu (kTeHupuu). B sapmcumocTa
OT KOJImIecTRa xalp PasnugaloT ABA IMOAKJIACCE - JBYXRA-
GepHBle B ueThipex:KafiepEme. Kremmunm nMerOT ABOAKO-
NepUCTOe CTPOSHHE ¥ PACIONATAIOTCH 1o Goram TysnoBmnIa
B ManThitgo#l moaocT. O0ImAaA OOBEDXHOCTh TA3000MeHA ¥
BeeX KaGepHBIX JeNecTKOB JOCTATOYHO BEJNWKA, HaOpuMep,
¥ KapaKaTHiibl OHA COCTABRMsIET oKoAo 1700 cm?, uTo obecrre-
YNBACT NOCTYILIeHHe GONBIHOTO KOJMHMMECTBA KHCJAOpoAa B
KpoBb. abpH mocTOAHHO OMEIRAIOTCH CBexKeil Bofo#, KoTo-
pad TPUEYARTEALHO HATHETAETCA B MAHTHHHYIO HOJAOCTD 38
C9eT COKpANIeHnil XOponIo PA3BATON MYCKYAATYDE MaHTHH,

Kpoaernocnas cucmema ronoBOHOrAX OPTaHUB0BAHS 3HA-
YHTeNBHO CEOM{Hee M COBEpIIeHHee, JeM Yy APYTHX KJIACCOB
MOIOCKoB. JIA Hee XapaKTeDHA BRICOKAS CTeIICHL PasBM-
THA KPOBEeHOCHBIX COCYZOB, OpHYeM KpOBb M3 ApTepHii, B oc-
HOBHOM, NMOCTYDACT B KANMJANAPH MUKDONVPKYJISTOPHOTO
pycAa, OCHe 9ero He HIIMBACTCH B JAKYHAPHHIE OPOCTPAH-
CTBa TIOJIOCTH TENA, KAK 3TO RCerA NPOHCXORMT IPH HO3aMK-
HYyTOH KPOBEHOCHOH cHCTeMe {HATIOMUHAEM, UTO Y MOJIAIOC-
KOB HMEHHO TAKAA CHCTENA), & HATIPABAAETCA HeIOCPeACTBEHHO
B BeHHl. TaxAn 06pazoM, KPOBEHOCHAS CHCTEMA POAOBOHOTUX
MOJULIOCKOE CTAHOBHTCA HOYUTH 3AMKHYTOH.



Puc. 227.
LenmpanwHan
4acmb
KPOBSHOCHOL]
CUCMeMbl, Xabpsi
U NOYKY HaPakamUUes
(Sepia officinalis):
1 — 20n08HAR BOHG;
2 — HEDYXHOB OMBapCMue NoveN;
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3 — nonan eexa; 4 — nouxa; 5 — yHocAwuil XabepHbil cocyd; 6 ~ NPUHOCRLLUT

xabaphbil cocyd; 7 — eenoavioe (wabepHoe) cepdue; 8 — ne, wenesa;

9 — nepuxapduanshan nonocme,; 10 — swympenrocmyas acpma; 11 — xenydover;
12 — npedcepdue; 13 ~ peHo-nepuxapduaneroe omeepemue; 14 — 2onoenas
aopma (vepHbin 0D0IHaYEeHN! COCYODI, N0 KOMOPLIM LUDKYIUPYEITT BEHOIHAR
Kpoeb, Genoiv — cepdue u cocydu ¢ apmepuansHoii Kposew) (U Kecmuepa)

Cepane pacnioNoKeHo B OSLIHPHOM ZePpAKADIHATEEOM
orgene nenoMa. OHO COCTOMT M3 JKeNYAOUKA H PaCHOJIo-
MeHHBHX 1o ero GoxaM mpeacepAauii (pmec. 227), nprvuem
KOJHMYeCTBO ApeACep/iNil COOTBETCTBYET uuchy xabp — y
aBy3abepHBIX HX ABA, ¥ UernpexskabepHBX geThipe, Or
nepefHero KOHIA KeAyOouKa OTXOAHT I'OJOBHaH HIH He-
PeOHAA acpTa, OT 3ajHero KOHOA ~ OprmHas (ee TakKe
HASLIBAJOT 3afiHel, HAH BHYTPEHHOCTHOI) aopra, Kpome
TOrQ, OT MEeNYEOUKA CAMOCTOATENBHO OTXOAWT IOJOBAS
apTepHd, HO MeCTO €€ OTXOXEEHHA Y Pa3BHX BHAOB He-
onnHaxoso. l'onoBHAA A0PTA KPOBOCHAGKAET TOJIOBY M 1I[Y-
nansua, 6ponHag -~ BHyTPeHHME OPTaHL!, TOJIOBasd apre-
PRA BaApaBAAETCA K OOJOBEIM OPTaAHAM.

B crenxax xpoBocEaG>kaeMOro OpraHa APTEpUH pPac-
HaJaoTeA Ha KATH/IAPH, ofpasyiolnie X0poOIo pa3zBATOE
MHEKPONHDKYJIATOPHCE pYcho. M3 RANANNAPOB KPOBSL mO-
nagaeT B BeHH. B GoasimuBcTBe cayyaes cocyAnl He Ipe-
PHBAIOTCA, 4 HEMOCPEJCTECHHO- NEPEXOZAT ADYI B ApPYra
(T.e. apTepun nepexXoAAT B KANHANADLI, & KARHIADHE — B
BEHEI), OJRAKO B OTAEABHLIX MeCTAX KPOBL H3 KAIHIIADOB
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CHAYANA HMIAUBaeTCHd B DONOCTHbIE JAKVHBI, 4 3aTeM IO-
cTynaer B BeHLl. JI0ATOMY KPOBEHOCHYIO CHCTEMY T'OJOBO-
HOTUX HeJb3d CYHTATH MONHOCTBIO 3AMKHYTOM’.

Or Imynansoes BeHO3HAA KPOBL COGHPAETCA B KOJIBIE-
BYIO BEeHY TOJIOBHI, IICCNE Uero OTTEKAeT IO TONOBHOH BeHe,
KOTODAS UPOXOJHAT PIXOM ¢ FOJOBHOM aprepreit. Fomopman
BEHA pasielifeTcsd Ha AyrooGpasHbie NMOJble BeBH (MX TAK-
Je HASHBAKT NPUHHOCAIOHME KalepAEIMA cocyAaMu), Ko-
TOpHie HATIPABASOTCA K xabpaM, OpHHUMAf IO EYTH Be-
HOZHBIE COCYAR OT MAHTHH. B Ccpoell KOHeuROH yacTH
(EeTmOCpeACTBeHRO Heped xabpaMu) CTeHKH [OJBIX BeH 00-
PASYIOT DACIOEDeHHd, KOTOPHIE, NYILCHPYA, HATMHETAIOT
KpOBb B :alepHnie COCYIEI, MOSTOMY TAKKe DACINEDEHHAS
ellle HA3LIBAKOT BeHO3HEIMM cepAnaMu, HacHnieHHAA KHC-
JIOPOAOM APTEpPHANLHAA KDPOBh 3ATeM OTTeKaeT us malbp mo
BBIHOCAIIIHM COCYJAM H IOCTYIAET B HOpeACEpPANA cephLa.

Kpost roopoHOPHX MOJUTIOCKOB, HAXOXAIIAACA B CO-
cygax, MOYTH He MMeeT BeTd, HQ IIPH KOHTAKTE ¢ KHCHO-
POAOM BO3ZYXa OHA CHHEeT H3-32 HAJAAIUA ABIXATEIRHOTO
NHEIrMeHTa TPeMOIHNAHKHA, COAeDIKALIETD MeAb.

BuidenumeavHas cucmema NpeACTABIIeHA MOYKAMEH, KO-
TOpHIe ABJISIOTCA BAAOH3MEHEHHEIME HenoMoxyKrraMyr. Kosa-
9eCTBO HOYEK TAKME COOTBETCTBYET JHCNY kalp. Ilouxks apex-
CTARJIAIOT cO00H OOUNIPHLIE BRITAHYTRIC MEIIIKH, DACTIONOMKEH-
HLle OO CTOpoHaM Npamoii KMINKK. B cpezmeii unm sagHeil
YACTH HWOUKH MOTYT CPACTATBCA MeX Ay coboif. BHyTpennue
ROHIbI 04K OTKPHBAIOTCA B MEPAKADANAILEYIO TOJIOCTS, &
BADYKHEIE OTEPHIRAIOTCS OTBEPCTAAME HA O0COOBIX COCOUKAX
1o GOKAM OT AHAJNBLHOIO OTBepeTHA (CM. pHe. 224).

MYHKIHKD OPraHOB BHAESIEHHS TRKIKE BLINONHAIOT
mepAKapAUANBHEIE JKeJe3hl, KOTOphie HaXxoAdTcaA BOIH3H
sxalepHEIX ceplaen. Kpome Toro, BHIBEAeHHE H3JMHITHUX CO-
el ¥ IPOAYKTOB ofMeHa nponcxonuT B xabpax. IIpogyk-
TOM &30THCTOrO 00MEHA ¥ IMOJIOBOHOTHX SBJACTCA AMMUIK.

Hepanaa cucmeama ToJOBOHOTHX MOJUIIOCKOB OPraHA30-
BAHA OYeHBL CNOXKHO. Jina menTpanbHo#l HepBHON cHCTEMBI
XApAKTEPHS KOHIEHTPANAS KPYITHEIX FraHrIMer — HepeGpars-
HBIX, TEAAJMBHLIX, IUICBPRJALHNX M HADHETAABHEIX — BOKDYT
DUIEBoAA, npya ToM 0Bpasyercs o6ImMad OKOJOTVIOTOYHASN
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Puc. 228. HenmpanbHaa HEPeHaaA cLUCMeMa 20/1080H0gUX!
A ~ Tetrabranchia (Neutifus), eud cnepedu; & - Dibranchia (Sepia), eud cbory;
1 = oyxwanuHpil garanuil; 2 = nedanbHui 2ananuil; 3 ~ onmudeckuil nepe;
4 — sucyepaneHbil 2ananul; 6 — uepebpancHul eaHenul; 6 — vepe, udywud
K KEHOWOHY U (yNansuaM; 7 — Hepen! pyx; § — mMecmo omxoMGeHUR OnMuYecKoso

Hapaa; 3 — maHmuireki Hops; 10 — Hepe, udywul k ewympenrocas; 11 — Hope

aoponny; 12 — urghbyndubynaprbid aanenul; 13 — OpaxuancHd saHenull;

(12 4 13 — npouseodinie nedanbHoso sananun) (A — u3z Kecmwepa; no (pudbuny;
B — uz Kecmuepa; no Xunnuay,; ¢ UaMeHeHURMY)

Macea Hepsroft THAHN, KOTOPYIO eIe HAIRIBAIOT IOJOBHEIM
MozroM {puc. 228). HerrpaabHbBIH OTAEN HePBHOE CUCTEMEI
3AOTAUIEH rONOBHON Xpamesoil kancynoi. Ofmana oTHOCH-
TeJPHAA MACCA HepBHoll TKanu (N0 OTHOIIEHMIO K Macce
TeNa) ¥V FOJOBCHOTHX MOJJAICKOB COIOCTABHMA ¢ OTHOCH-
TennHot Maccoil ronoprEOro mosra prrf. Mosr roJIOBOHOTRX
HMEeT OYeHD CHOMHoe cTpoeHRAe. CKOILIeHHA HeHpoHEOB 06-
pa3yioT MHOTOYHCJICHHEC HEPRHEIe HEeHTPHI, COeJHHeHHEIE
Mexy cobolt mpopogAIEME HYTAME. BrIcOKAs opranmaa-
M IEATPANbHOE HeDBHOM CHCTEMEl MOJIOBOHOTHY MOJLIIOC-
KOB TMO3BONAeT HM (OPMHPOBATL B TeUCHHE KH3HH YCJIO0B-
Hbie peduierch A O0OCHOBRIBAET CIOMHOE HOBE@HHEe MHOTHX
BHAOB,

Hapaay ¢ cOMAaTHYeCKHM OTZENIOM, B HEDBHOH cucre-
Me TAKKE HMEeTCH XOPOHIQ OpraHM30BAHHKEIH BEreTATHE-
HEH (cHMOATHYeCKH# OTACN), KOTOPLIH COCTONT H3 T'AHRT-
aues (HanpuMep, GYKKANLHEIX, JKeTYXOIHHIX) B HEPBHBIX
coaerenust. Cumnaraveckad HepPBHAR CHCTEMAa peryJIErpy-
€T AeATeJILHOCTh BEYTPEHHAX OPraHOB.
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Pwc. 229. fnaszas 1
20M1080HO2UX; .
A — paspes enasa
Nautilus
{Teirabranchia):
1 - nonocme 2na3noii
sy, coobujavowelcn
€ sHetuned cpedol;
2 — cemvamua;
3 ~ apumentHbili Nepe; x
E - paspas znaza Sepia officinalis 12
{Dibranchia) {cxemamuauposano): 1 — pososuus;

s 4 3212625

v,
w617 14 B

2na3a; 4 — eexo; § — padymuna; 6 — enympennas
mombpana (argentea); 7 — YURUAPHOE KOMBUD; 8 — YUMLAPHGIT MYyCKYR;

9 — crmoexnosudnoe meno; 10 — vacmb XpYCImamixa, 85I0BMBHHER SHYTNDEHHUM
anumenuanuisiM menom; 11 - nozpawivian nopenonxa; 12 — cnoll nuemenma;
13 — Sence mano; 14 — eRasHbe OCMPOCIMKY 20N08HOT KariCys; 15 — NyuKy
HEPAHEIX 8OROKOH; 16 — spumeaentbHiil Hepes; 17 ~ UEHMPARbHAR HACHT:
GIMUYECK020 saHanus; 18 — NOPNDPEPLNGCKAR 30HE ONATLNECKO20 SaHaMUR;
19 — omgepcmue & cknepe AnR NPOX00a NMYNROS HEPEHLIX SONOKOH; 20 — COMYaMIKa;
21 - cknepa; 22 — gHympannuil enoli conmamuu; 23 — Hapyxnas memBpana

omeepemue;
26 — IUMBILANEHOE Mo (A — mrewempas 10 FeHCEKY, C UIMOHOHLAMY)

Opzanvt wy6cme y NOJIOBOHOIMX PasHOOOpDASHEI H BHICO-
KopassATH. OcofeEE0 COBEpPIICHAR OPTAHEI 3peHRA, KOTODbIE
MOTYT MMETH DA3ANYHOE CTpOeHHe, ¥ Hamboaee IIPHMWTHB-
HEIX 9eThHIpex:kafepHEiX GopM (BAYTILIYCOB) TNIA3 IPEACTAB-
aseT coGoil oSIMUPHYIO IMKY, KOTOPasA Yepes COXPAHABINeeCH
oTEepcTHe coobuaeTca ¢ BEeIMHed cpeaoil (puc. 229).

3HaunTeNbHO BHOIe OPTAaHM3IOBAHHEIE ABY:xRAGEDHEIE
FOJIOBOHOTHE (X HUM OTHOCATCA OTPAAR BOCHMH- H JAecCH-
THHOTHX) HMEOT IVIa3a, KOTODHE HO CAOMKHOCTH OIM3IKM
TRA3AM NMOZBOHOYHEX JKUBOTHEIX. ¥ HAX raasHol myamps
HOJHOCTHI) OTIIHYPOBAH OT IOBEDPXHOCTHE, HRIKHSA €ro
CTeHKA CTAHOBHTCH CeTIATKOHR, COCTOAmMeH A3 OvMeHb KPyII-
HEX (70 0,5 MM B ANHAY) GOTOPEeNTOPHBIX KIETOK (CM.
puc. 229) ¥ OpoOMeXYTOUHMX (OMOPHBIX), JeHKAINKX MEXK-

Ay BEEMH. ILnoTHOCTE OTOPENENTOPHEX KISTOK B CETUAT-

HKe OUeHb BeINKa, HATIDHMED, ¥ KAJLMAPS HX MOKeT Ha-
cunruisaTbea Ao 165 000 ma 1 mm2. Bepxmas crTeHRa
IY3pIPA CPACTAETCA ¢ MOKPOBHLIM SIHTEIHEeM B obpasyer
BHYTPEHHee aMHTeANANLHOE TR0, KOTOpoe GopMupyeT ma-
POBHAHYIO RPOSPAYHYI IAH3Y — XpycTannk. Bokpyr xpy-

Egn
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CTANUKSE TG XKe 3MUTSTHAABHOE Te0 00pasyeT KoJNbIleBoe IH-
nuapHee KoAbHO. [lo HapyRHOMY KDAI0 K KOMLNY MPHKDen-
JAIOTCA PajHANbHBIE MEIIIEYHEIE BOJIOKHA NUAMADHON MBILI-
IIbI, TPOTHBONOJIOMKHLIE KOHIBI STHX BOJIOKOH TPHKDeILIAIOTCH
K XpAieBoil Kancyjge rnasa — ckaepe. 1Ipy cOKpamieHHH
OHJIHAPDHOPO MYCKYZA XPYCTANHK BLIZAB/IUBACTCA BIIEpPed M
TeM CAMbIM HECKOABKO yAaideTca oT cerdaTku. Takum obpa-
30M FOCTHPASTCS AKKOMOJARMSA 434 HA HPEIMeTEl, HAXO/H-
nIHecA HA PAIMIYHOM PACCTOARHH OT MOJLTIOCKA. BEYTDE rias-
HOM TIYREIPL 3ATOJIHEH CTEKIAOBUIHLIM TENOM.

Han riasHeIM Dy3speM HAPACTAIOT ABe KONLIEBHA-
Hbie KOXHbIe CKAaAKH. IlepBad us HUX (BEYTpeAHaA) —
padyxuna — coxXpaHseT B WEHTDe OTBEDPCTHE — 3FPANOK,
yepes KOTOpOe B IVA3HON NMy3sIPL GTPOHMKALT CBET, KOTO-
DEIit IIPOXOAMT depes XpycTanmk. B cTeHke DagyKHMHE
HMEOTCA MOAZEPIKABAIOIIMES XPANIY M MEINIOE: ARIATA-
TOp H KBa CPHHKTEpPA, COXPAIICHHWA KOTOPBIX OPHBOAST
K VBeNH4YeEHI0 MAH YMeHLIICHHIO pasMepa spaska. Bro-
paa (Hapy:KHAA) KOAbKEBad CKIAAZKA KOXKH o0pasyer npo-
3PAYHYIO PO206ULY, KOTODAA NIPUKPRIBAET CHAPYIKH IJIa3.
¥ GonpmuHCTES BAAOR B GOKOBOH YacTH DOTOBHIIE HMeeT-
¢A OTBepcTHe, MOCPEACTBOM KOTOPOrQ NepeaHAs KaMepa
ryasa coobiaerca c okpysxalomeil cpefoit. Iloxaralor, uro
TaK0e OTBepcTHe IOMOraeT YPABHOBECHTE BHEMIHEE M BHYT-
peHHee AaBJeHHE NPH GRICTPOM MOrpYIKEHHH XHBOTHOTO B
raybmHy. ¥ HeKOTOPRIX ro/I0BOHOrUX (HAIpUMeED, Y OTAEJb-
HBIX KapaKaTHL B OChMHHOMOB) BAOOABOK MMETCH KO-
HEI¢ BeKH, KOTODbIe, CMEIKAACH, SAKDPEIBAIOT IJIAS.

Hoa raasHEIM nyssipeM HAXONHTCH O4YeHb KPYNHEIHK
OIITHYECKHH raHTIHHA, HEHTPANLHBIE OTPOCTKH €ro KNCTOK
obpasylor KOPOTKHH, HO TOJCTEi# SPHTENLHLIN HepB, Ha-
NPABJIANINAACA B MO3IT,

I'nasa romoBoHOrAX pacmosaraiored oo 60KaM roJoBh
H UMeIOT O04eHb KPyIHbIe pa3Mepsl, HANPAMED, ¥ HEKQTO-
pHIX rAyGOKOBOEHBIX KANLMAPOE OHH JocTEraooT 40 cM B
auamerpe. KpoMe ruas, mMelOTCS BREIJIASHEHE CBETOUYB-
CTBHATEJLHEIE KJeTKH, DPACONOKEHALE BHYTDH TeJa MOJ-
nwocka. HomarawT, 4To ¢ HX BOMOHIBIO SKHBOTHOE MOMET
OIpEdeNIAT: OCBeIeHHBIS MEcTa.
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Puc. 230. Camou ocoMunoza
{Ocythoe catenulata)
€ 20KMOKOMUNU3UPOSaRKOU pyKo:

1 — KOHUBEAH UMb 28KMOKOMUNS,

2 ~ MOLIOYEK ZEKTNOROIMUSIA, BHYMPY Komopozo )
pazBUESEMCH HUMb, 3 — 2EKMOKOMUALIUPOBAHHER ((
pyxa; 4 — eopotixa; 5 — pyxu (o Menbanepy) \

B roloBHO# RaNCyne UMeeTCsH
Hapa CTATOHHCTOB, KOTODhIe oIpe-
OEASIOT MOMQMeHHe TeJd B NPO-
crpaagcTBe. OpranaMu oboHsHASA
CcnysKat ocppazum, PacIIoNOKeHHbIe
v QCHOBAHHSA KTeHHIHEB, WY HAp-
Hhie 060HATENBABIE AMOYKHE, PACIIO-
JOseHHBIe Toa rasamMi. Bkyc onpe- 3
HeNAETCA UYBCTBHUTEAbHBIMH KJETKA-
ME, KOTOpbIe HEXOAATCA IO KPARAM PO-
TOROT'O OTEERCTHA ¥ HA NPHCOCKAX.

ITonosas cucrmema. Bee ronoBoOROTHE
MOJUTIOCKH PAagAeTLHONONRI, HHOTAA ¥ HAX
BLIpasKeH mososoil AuMopduam. Hamprumep,
caMem, ApTOHABTOB SHAUKMTENLHO MEHBITE CAMKH, CAMIB Ka-
PAKATHI) ¥ OCEMIHOTOB AMEIOT MeKTOKOTHANSHPOBAHHOE IIy-
nmansie {pac. 230), koTopoe B npoiecce MOJOBOIO AKT2 OTPHI-
BaeTca H coxXpaHAeTca B Tese caMiku., CBoe HasBaHme 910
mynamsie noryanao or JK. Kiosbe, KoTophiil 0GHAPYSKII X
y caMOK, HO NPHAESI 3a DapasyToB u Hassan Hectocotilus.
TToncead xeneaa y HpencrapuTenedl oDoMX OMOB HemapHa,
PACDONArAETCH B TIOJIOBOM OTHEeAE [IeI0Ma, THe HAKATLTHBAIOT-
©d TOJOBkie KIAeTKH. OT DONOBO# elessl OTXONAT OJKH HJIH
IBA ITOJIOBRIX TPOTOKA, OpHYeM B dMOPHOHANBHOM MepHOAe
BCETZA BAKNANBIRAIOTCA NAPDHEIE NMPOTOKH.

CTpoeHHle NOJOBEX OPOTOKOB ¥ PA3SHEIX BAMOB MMEET
Hexoropsie ocobegHocTi. Tak, ¥ caMma ocbMHHOrS ceMeH-
HAK HAXOAWTCA B 3aHEH gacTy Teja. HaxonaeHELIe cnep-
MATO30HAE! BEIBOAATCS M8 NOJOBOTO yY4CTKA IEJ0MA MO
CeMAIPOBOLY, KOTOPSI, pacluApsAsacs, 06pasyeT ceMeHHOR
oyseipek (puc. 231). Brepean ceMeHHO! MY3LIpEK COeAM-
HAETCA ¢ NpPeACTATeNbHOH XeNe3odl ¥ CHepMOTOPOPHEIM
MemIKOM, B KOTOpOM B NepHol PASMHOMeHAS HAXOAATCA
AnuHHBlE (HATIPMMED, ¥ HeKOTOPHIX OCHMHAHOTOB A0 80 cM)
VaRme MeIIKH DHIHHAPAdecKoit GOPMEI — cuepMaTodhopsL.
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4 Puc. 231. Myxckas nofogan cucmeMa oCbMUHO2a.
1 - HAPYXHOS OMBEPCMUS; 2 — NEPOPA3ANHLIT MYCKY,
3 ~ cnepmamogopHbill Mewox; 4 - npedcmamenshan
Keneza; 5 — CMeHKa UBRoMUYSCKO20 MalLKa,
6 ~ cemenHuK; 7 - omaepcmue cemanpoaoda;
2 8 — coMaAnposod; 9 ~ CEMEMHOT NY3LIPeK;

1

metiinoM; 11 — pactiiupeHue NOROEOE0 KSHana
{no Kiwess}

KRamarit cnepmaTtodop
AMEeT CTeHKY, OKPYKAI0-
OIy10 pedepsyap o cIepMa-
TozoumamH. CrnepmMarodop-
HEI MemIOK OTKPHIBACTCH
HADYXKHBIM OTEEPCTHEM B
MAHTHHHYIO HOJOCTH COOKY
¢ OT AHANBLHOrO OTBEDCTHA.
HKencraa nonosan
CHCTeMA COCTOHT U3 AWY-
HHKA H OTXOZAIIHX OT
Hero siimeroaoB (HIU OA-
HOT'O AANEeBOjAA), 4 TAKMEe OAHOH HAKM ARYX AHIeBOTHBIX
enes, PACIIONOMEHHLIX B0 XoAy dAlinerona (pue. 232), Ha-
PYXHEI¢ OTBEPCTHA ANNEBOAOB TAKKE OTKPEIBAIOTCA B
MAHTHIHYI0 IONOCTh, IPH 9TOM DAAOM ¢ HEMH OTKDHIBA-
10TCA IPOTOKH HUJAGMEHMAADHX HEAC3, CEKPET KOTOPRIX
obpasyer aitiieBrie 060JMO%KH.

IIpu KOOYIAKHE CaMell BEOAHT II0JIOBOe Iynaiblie B
MAHTHHHYO IONOCTE CAMKH, K TOMY MOMEHTY B INYIIANL-
me y:xe HAXOAITcA cnepMaTohoprl (He COBCeM ACHO, KAk
oHH TyZa nonagawr). Ilynarsne orpsipaercs | coxpann-
€TCA B Tejie CAMKH, IIPH 3TOM ZBHUIra-
eTcA W BBOAKT crepMaTodopsl B ee 110-
JnoBoe oTBepeTHe (puc. 233). '

Pwnc. 232 TuxcoxeaHckull suzanmoekut
ocuMuHo2 (Octopus dofieini).
JKercKkan nonoeas cucmema:

Puc. 233. CnepMamogpop Kapakaimuist
{Sepia officinalis}.
1 — 3aKpyJerHBIll KOHY CrepMamothopa; 2 — pasnuyble 4acmu
COMAUISEPAMONEHOE0 amtiaparma; 3 — COedUHUMEnsHBIT MAX, 3 g
4 — xumunoudHaR oBonoyxa; § — pe3epeysp ¢ COMBHOM
{no Munsu-3dgapdcy)

OMOpHoHANLHOS PA3BHTHE POJOBOHOTHX 3
BOJHOCTRIC MPOXOAAT B AMIE, MOYTOMY 13 HETO
BHINYIASETCA MHHMATIOPHHA Mojmock. Ta- 4
xuM obpasoM, pasBUTHE ¥ HHUX IIpAMOe.

MuOrue roJoBoHorue 3a60TATCA 0 HOTOM-

cree. Hanpumep, CAMKE OCEMHHOTOB COOPYXA-
10T THE3HO H NOCKe OTKJASAKH AR HUYero He
AT, HOCTOSHHO HATHETAA CBEXXYI0 BOZY B
THE3A0, YTobnl paspuBalomMeca B giimax amG-
PHOHB He HMCIOLITHIBAJH HEAOCTATKAa KHCIOPO-
HAa. Bee xxEBOTHEIC, CHYYARHO OKA3ABIINECH 1O~
OAH30CTH OT THe3Aa, HETOHAIOTCA caMKoii. ITocne
BHIXOJA MOJONH A3 AR CAMKS Y3¥e HACTOJIbKO
ofeccnanBaer, 4To BCKope normbaer.
. Mporne roJIOBOHOTHE HMEIOT DOJIESHOE B BKYC-
Hoe Maco, GIArofApA deMy ABIAITCE O0HLEKTOM IPo-
Meicna. PyauMeRTAPHBIA OCTATOX PAKOBUEEI KApAKS-
THL, UCIONL3YETCA B KaUeCTEBe JeKAPCTEeHHOTO
HETPEARCHTS A1 BEKOTOPHIX JIeKAapCTE. JKHAKOCTD SepHIIL-
HOT'Q MEIIFKA TeX Je KAPAKATHII AOJI'Oe BpeMsa HCIOMh30oBA-
JACH B KAYECTRE YepPHMAN And mickMa. Y celiaac w3 arol sKRA-
KOCTH H3TOTOBJAIOT KHTAHCKYIO TYIN: ¥ KPAcKy Cemmio.

= Bompocs aas cAMOKOHTPOAHA H MOBTOPEHHA

1. KakoBo cTpoeHne PakoBHHBI ¥ PasHBIX MOJIOCKOB?

2. Yro npeacrasnger co6oit MAHTHA MOJLTIOCKA?

3. Kax oprannsoBaHa HepBHasi CHCTEMA Pa3AMIHBIX MOJI-
JHOCKOB?

" 4. Jlns vero Hy:KHa pagyna?

5. Kak oprannzoBaHa KpOBEHOCHAs CHCTEMa Pa3jIMYHBIX
MOJIJIIOCKOB?

6. Kak mposcxoanT pasMHOXeHHE ro/I0BOHOTHX?

7. KakoBo 3Ha¥eHHe MOJUIIOCKOB B IIPHPOAE B B XXH3HH
YyejoBeKa?
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THII XOPJOBBIE (CHORDATA)

XopaoBble OYEHE Pa3HOOOPAZHEIE JKHBOTHEIE, DASIATHbIE
TIPeACTABHTEH THIIA CYIOeCTREHHO OTINYAIOTCS APYT OT ApY-
ra o cBOEMy BHELUHEMY BHJAY, CTPOSHMIO A 00pasy KHUSHM.
B xadecTse BpeMeHHBIX MM HOCTOSHHBIX ofuTareneii opu
OCBOMJIN CYIIY, BOJOEMBI H BOSAYINHOE MIpocTpaHcTso. On-
HAK0, HECMOTPSA Ha KAXYINYIOCA OYeBHAHCH HEIOX0MeeTD,
BCeX XODAOBBIX O00'BeAUEAET PAE XAPAKTEPHEIX YEPT OpPra-
HH3AIIMM, CPeIA KOTOPBIX PAABHHME ABIAIOTCA CIEAVIOIHE:

1) B KauecTBe NEPBHYIHOrO GCEBOI'0 CKENETA MMEEeTCH
YOpPYTH HeCerMeHTHMPOBAHHLIN CTepKeHs — xopda. V He-
KOTOPBIX HH3MINX XOPAOBHIX OHA PYHKONOHHDYET BCIO
JH3HE, ¥ foJiee BHCOKOOPTAHH3OBAHHBIX HOPHCYTCTEYET
TOXPKO B HAaYaRNbHBIX CTAEAAX OHTOTEeHEe38, HOCHEe Yero
OeJAKOM HJIH Y&CTHYHO 3aMEHACTCS CerMeHTHDOBAHHLIM
IIO3BOHOUHBIM CTOJOOM;

2) pacnioosxeHHAS HAA XOPAOH moJas HepBHAS TPyOxRa,
KOTOpas COCTARJNAET IEHTPAINBHYIC HEDBHYIO CHCTEMY XOp-
MOBBIX; [OJ XOPAOH HAXOZATCA OUICRAPUTERBHAR TPYOKa;

3) pacmosoiceHHAs NMOA XOPZOH HUIEeBapHTENLHAS
TpyOKa, nepefEn# oTAEa KOTOpPO# (raoTra) coobmaercs ¢
BHelHe#l cpefoll NocpedcTROM NAPHBIX OTBEPCTHIl — xa-
GepHEIX meseil, KOTOPbie HPOHUILIBAIOT ee ¢ GoKoB. ¥ mep-
BHYHOBOIHBHIX XOPHAOBHIX jKabepHBIE INeNE COXPAHAINTCA B
TederHe Bcell :XH3HM, ¥ Ha3eMHEBIX JOPM — TONBKO Ha pPaH-
HHX 9Talax PA3BHATHSA.

Kpome 3THX OCHOBHBIX [IPU3HAKOB, KOTOPHIe ABJIAIOTCA
YHUKANBHEIMHA, THI XapaKTepPU3YIOT H PAJN APYTHX, OpPHCY-
I¥X, Hapany ¢ XOPAOBRIMHY, H HEKOTOPBHIM ADYIHM THIIaM:

1) xopaoBble — MHOrOKJIETOUHEIE, TPEXCAOHHBIC KH-
BOTHEIE ¢ OmaarepanbHO#l cuMMeTpHeil Tena;

2) XopAoBBIe — BTOPAYHOPOTEIE M HUBOTHEIC, TOCKOMD-
Ky DOTOBOE OTBEPCTHE ¥ HHX HPOPHIBAETCS CAMOCTOATENL-
HO B X01¢ 9MOpHORANILHOTO PasSBETHA, & HA MECTe TACTpPoO-
nopa ofpasyerca aHAABHOE OTBEpPCTHE;

3) XopHoBEe — BTOPHHUHOLOAOCTHEIE XHWBOTHBIE, I10-
CKOJMBKY ¥ HAX B TOJIE CPEJHEr( 3apoAbIIEeBOTO IHCTRE —
Me30gaepMBE — 00pazyeTea BTOPHYHAA HOAGCTE TeMA — eoM;
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4) ans XOPAOBLIX XapaKTepHa CerMeHTALMA MHOTUX
Oopranos, ocoGenHo 3aMeTHaA y HE3IOXAX (POPM H HA AHYME-
HOYHOH CTAANH PA3BHTHA.

Twn zenaTes BHa TPH NOATHHA: JHYMHOYHO-XOP-
AoBbie, GecuepenEbe H uYepenuEbe. Huxe Mo
ooapoSHO PACCMOTPHM MX, 38 MCKJIOYSENEM JIAYHHOUHO-
XOPJOBBIX.

IlopgTun Becuepennsie (Acrania)

Bcee GecuepenHnule ABNANTCA HeXPYNHEIMH MOPCKEMHE
JKHBOTHLIMHE, 6OILITUHCTRO U3 HUX OGHTAIOT HA MEJIKOBO-
AbAX ¢ WANCTREIM HAH HecIAHEIM AHOM. OGEITHO OHH 3aDHI-
BAJOTCA B AOHHBLIH I'DYHAT, OCTABNAS HA NOBEPXHOCTH TOIb-
KO IepefHu# KoHemn Texa. Jlume HeGoARLIOE KONHYECTBO
BHAOB CBGOOMHO MAABAKT B TOJIIE BOABI, T.e. BEAYT Ieaa-
rauecknii ofpas KusHn. Opragusanas GecuepenabIX OT-
HOCHTENbHO IPAMATHABHA, ONHAKO ¥ HHX HMeOTCH BCe OC-
HOBHEHIC NPHUSBAKH THITA XOPEOBLIX, IPHYEM 3TH NPAIHAKH
He MCUe3AI0T B XOJ€ OHTOTCHE3a.

Ins GecuepenHulx XapaxXTepHO OTCYTCTBUE BhBIPAXeH-
HO# roJIoBH, HAJAYAE arprancHoil (oKon0xKaGepHO) MOXO-
cra. Bo BHYTpeHHEM CTPOSHHMH OTMEYACTCS CEIMEHTAIHA
MBEIIIeyHOH, BELIEAHTEABHOH E nonopoit cucrem. Cepane
OTCYTCTBYET, HepBEag TpyOka He ZudbdepeHIUpoBaHa Ha
CIIMHHONA ¥ TOJZOBHOH MOST, OPT2HB! YYBCTS PA3BHUTHL ciabo.
B HacTosiniee BpeMA H3BeCTHO OKojaoe 30 BUIOOE, Bce OHA
OTHOCATCA K €/{HHCTBEHHOMY KJIaccy FOJOBOXOPAOBH €
(Cephalochochordata). Huxxe Mpl nogpofHo paccMOTpHM
opranuzanuio GecuepenHBIX HA IpHMepe JAHETHIKA,

Jdarsperarrk (Branchiostoma lanceolatum).
Bremmee erpoenwe. Jlanuerank (zam. lancea — xonee) AMe-
€T YINIOImeHHOe ¢ SOKOB NOMYTIPOIPATHOE TeJo, CYXRAINIeecA
¥ ofomM RoHueMm (puc. 234), I'omoBa He BRIpAMKEHA, BACGIL
CORHE TAHETCA HeBBICOKHN B TOHKAN CIIMHHON NIABHUK, KO-
TOpLIH K3aM PACHIAPASTCA H MEPEXOAUT B 340CTPEHHEIH XBO-
CTOBO NNSBHEK. Taxoe CTpOSHUE TeJIa HANOMHHAET ZARLET —
PeRymiuil XUpypruvyecKui HHCTPYMEHT, 4TO H A4J0 HA3Ba-
Hue ;xKHBOoTHOMY. Ha nepesdeM KOHHe HMeeTcss OOLHHPEOS
ApeApOTOBOE OTBEPCTHE, OKPYIKEHHOS MHOINCYMCIeHHEIMHE
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Pwc. 234. flanyemnux:

A — sud chory; B — 8ud chingy; B — caeummansHbiil paapes; 1 - npedpomoece
OMBEPCINUG, DKPYKOHHOE WIYTIORbUAMUY, 2 — XBOCIIORNY FAIBHLK, 3 — CRUHHOT

nnasruK; 4 — nodxeocmosoll nRasHuK; 5 — MemanfeapanuHan cknadka;
6 — ampuonop; 7 — xopda; 8 — muomep; 9 — muccenma; 10 — HepaHan mpyGra;
11 — napyc; 12 — xalopHme wonw; 13 — xuwka; 14 — nevons;
15 — oxonoxaBepran nonocme,; 16 — sndocmuns; 17 — RONOEbIe Xenesbl;

18 — ananeroe omeepcmue (no Fpesopy)

mynansuaMna. Ksann or Hero Brosxs GOKOB CHH3Y NPOCTHDA-
10TCA METAILNEBPANILHEIEC CKAAEKHA, KOTOPRIe, CPACTAACE, (POD-
MADPYIOT GMPUAAbRYy0 norocmb, B 3agneil Tpery Tena aTpH-
annHad TMOJIOCTh coofimaercda ¢ sHewrHedl cpenoil depes
ampuonop, HIN ampuarbioe omaepcmie. B obracTi xsoc-
TOBOTO IJIARRHAXA HAXONHTCA SHAJILHOE OTBEPCTHE.

AnpaTommus. [IBycinofiHtie noxpoas: meaa 06pa30BaHL
ORHOCHOHHLIM SMUALPMHECOM (KOTOPLIH ¥V JAHOETHHKS HO-
EPHIT KYTHKYJIO0H) B HAXKEJEKANHM KOPDHYMOM, AJIH KY-
THCOM, COCTOAIEM H3 CTYAEHUCTOH TRAHU. B animzgepuMnce
BCTpe4alOTCA GOKAIOBUAHEIE JHEJESACTRIE KIACTRH.

Crenemn naRueTHAKA TpeACTABNiEH xopaoft, KoTOpas B
BHAE ANACTHHMHOTO TAMA HPOCTAPAETCA BAOIL TEJIA MHEOTHO-
TO IO NepefHero KOHIE Rafdnile HepsHON TpPYOKHE, HOaTOMY
GecuepelIHLIX elie HASHIBAIOT POJIOBOXOPAOBHIMHE, Xopay ok-
py:eer ciol COCAMHMTENBHOH TKAHM, OT KOTOPOH KBEpXY
OTXORAT BEIDOCTRE, SAINHIAIOMME HEPRHYIO TPYOKY (pHc. 235).
Kpome TOro, CoefHHHTEAHHOTKAHHLIE BOJOKHHCTARE OTPOCT-
KH 3T0i 000JI0YKH, He COZepIKANIHe KACTOYHRIX 3NIEMEHTOB,
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Pwuc. 235. CmposHue nanusmHiKa:
A ~ obiwyan cxema; B — nonepeynsil cpes
@ ofnacmu 2nomxy; 1 — NNaeHuUKoeas
cxnadxa; 2 — MemannespanohLia crradxu;
3 — muomaps; 4 — muocenmess; § - xopda;

6 — nepenas mpybxa; 7 - anasxu lecee; 7
8 — npedpomossie wWynansya; 9 — napye;
10 — anomxa; 11 — ampuansHan NOROCMs, 4
12 — sndocmuns; 13 ~ nadwabopHen
Boposdxa; 14 — navwenounsill espocm;
15 — ananstoe omaspemue;
16 — 2onadss; 17 — ampionop
{ro C. . fleayiusumy u coaam.)
ofpasy0T MHOCEOTHI, pasjie-
JANIGHe MBINIOE, H ¢O030ai0T 14
Kapkac B 06nacTe xabepEmxX
meneli, OmOpHEbIE CTPYKTYPHL, 4g
SATOJHEHHBIE CTYACENCTOH
TKAHLIO, HMEIOTCR B ILUIABHH-
KaX, CTeHKaxX NpeApoTOBOH BO-
POHKH ¥ MyHOAJLIOAX,
Mycxyaamypa AaBTETHHKA COT-
MEeHTHPOBAHA HA BceM NpoTMkeHHH Teaa. OTaenbHHIE
MEImiegHBie TPYInEl (MEOMEPH) pasgeIeHEl MUOCEIITaMH,
KOTOpHle, KAK MBI yiie TOBODUWIH, COQOHIAIOTCA ¢ COeAUHN-
TeNsHOTRAHHOHE 000N0UKOH XOpAE B HPOMCXOAAT H3 Hee,
MuoMepHE pacnofaraloTeda BEOAL Tena Do GoKaM 0T XOPALL.
OHz mMeOT BHJI OTHeNLHEIX, BCTABJAEHAKRX APYT B ApYyra
KoRycoB. IlocKOABKY MHOMEDR! OpABOl H JeBOH cTOpOH
PACIOJIOMKEHEL CUMMEeTPHUYHO (.. HANPOTUE MHEOMeDa OA-
HOH CTOPOHE HAXOAWTCH 3ANEAA H NePeAHAA MOJOBHHLL
COCEAHNX MHOMEPOE ApPYroif CTOPOHH), JKUBOTHOE MOMKET
CHEBHO NATRGATE ¢Boe Teno. CoOMATHYECKAT MYCKYIATYDA,
ofpasoBaHHAA TOIEPeMHONONOCATOR MEIOIEYHOU TKAHLIO,
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UHHepsApYeTea NepupepIYecKHMH HepBaMH, OTXOASIIMH
oT HepeHON TPyGRH. OTHOCHTLALHO IpPOCTAA OpraHH3anusa
MBIITEYHOH CHCTeMBl HO3BOJAET JARHETHHKY COBEpHIATL
HECJIO'RHLE SBHIKEHHA NPH MISBAHHK WM DHIThe I'PYHTA.

ITuuteaapumenvnas u GvixamenrbHasl cucmeMvl y nag-
OEeTHHKA CBASAHEI MeXAy coboil aHaTomMHuecK:, PoroBoe
OTBEPCTHE DPACIIOIATACTCH HA epesHeM KOHIE TeNa B ray0uK-
He TNpeApoToBOH BOPOHKH, KOTODAA OKDYKeHA LIVIAMLIA-
M#. Bokpyr camoro poToBOTO OTBEPCTHAA HMEETCH KONGRS
HepeNnoHKa, HasbIBaeMasn napycom {cM. pac. 235-A). Munneu-
HEI¢ 3JIEMEHTHI CTEHKH NADYCa PeryJHpYIOT OTHPUAEY DOTO-
BOT'O OTBEPCTHSA, T.€. BEHCTBYIOT Kak chrEKTep. Bnepenu ot
Iapyca HaXOAsATCd KOPOTKEHE WIYNANbaa, DOKPLITHE MepIa-
TeJILHEIM SIIRTCNUEM, — 3TO MEPUATIEAbHbLIL 0P2aH, PYHKIH-
eii KOTOpOTO ARAAETCA HATHETAHUE BOALI B IJIOTKY, MO3AAH
oapyca — TaKKe KODOTKHEe HIYTANLIA, KOTOPLRIe He OpOoIyc-
KaloT B MAIMEBAPRTEILHYI0 TPYOKY KDPYIIEEIE WACTHIILI, T. €.
BHIDONHAIT QYHRHHAK LeXHIALHOTO aanapata (huabTpa).

ymerapBETEABHEIR TPAKT HAYHHACTCA KAMHHON MI0T-
Koit, GOKOBRIe CTEHKH KOTOPOH MPOHHM3aHBEl MHOTOUMCICH-
HeiME (a0 150 map) Roco pacmONQMKEHHEIMHA KabepHBIMH
wenamMn. NedTeRbHOCT:E MEPHATEIRHOIO OPTaHA Iapyca
PECHHYHOIO JHATESHA, BRICTHJIAIOIIETO BHYTPEHHION HO-
BEPXHOCTL MeKalepHLIX NePeTOPONOK, CO3AAET ITOCTOSNH-
HBEIE TOK BOAEI, KOTOPAS IOCTYNAET M3BHE Yeped POTOBOE
OTBEPCTHE B IVIOTKY, BHIXOAMT H3 Hee uepes xabepmbie
Wean B ATPHANBHYI) (OKOI0XKa0ePHYIO) MOAOCTE H VAANS-
eTCA BO BHEIIHIOI Cpefy 4depes atpmoncp. Korga Boja
OMBIBACT MeK:RafepHBLIe HEePEerOPOIKH, NPOHCXOANT TA30-
ofMen Mexxzy npoxoadmieil BoZoi W KPORBIO, KOTODAA Te-
9eT IO TOHKHUM COCYIAaM Heperopoliok. Koxasle crranwu,
orpaHUYHBalomue ¢ 6OKOB OKOIOKAGEPHYIO TOJIOCTD, IpPe-
JOXPaBRAIOT OT sacopeHnd skebepHbIH anmapar JaHIeTHH-
Ka, TeM 0ojiee 94TO OH MOCTOAHHO 3aPHIBAGTCHA B TPYHT.
Kpowme Toro, Xucaopog mocTynaeT B OPTAHNASM XXHBOTHOFO
Yepes DOBEePXHOCTSH TeJa B IPOIecce KOMHOTO rasoobMeHa.

Hnamerrie yacTHIW, & IMA A JAHIETHHKA SBISIOTCS
B3BEIUEHHBIE B BOAS HACTHIE ASTPHTA A PHTOILIAHKTOH, Ba-
Jep:KHBAOTCA B rIoTHe. Jla aToro B Beit mMelores xesob-
KH, BBHICTJIAHHEIE CEH3HCTHIMHA H PECHAYHHIMH KJCTKAMH.

208

ITo BeHTpAJLHOH CTOPOHE MNIOTKH TAHETC CAMEIA KPYIIHLIH
xenobor — aundocmuns, wan nodxcabeprasn Goposda. Pec-
HAYKH MOHAT CAHU3L BAOJL HET'O IO HAIIDARACHMIO K DOTOBO-
My OTBEpCTHIO, TAM eN000K PA3ZBANBaeTCA, oTubaeT IIOTKY
W3HYTPH € ABYX CTODOH K NPOROJIKEETCH K3gAU B BUAS Hal-
aabeprol 6oposdvi. Bonee menKue xenoGKH B BAKE DOTY-
KoJier PACIOJIATAIOTCSA BAOIb MEREKAOePHEIX NePETOPOAOK,
HABEDXY OHA TAK)Ke IePEXOZAT B HamEabepHyIo Goposay.
Irmessie YacTHUL, OPUINIHEYS K CANSHCTOMY NOKPOBY
SHAOCTHNIA, POHATCS PeCHWUKAMH BOepex, sareM, oforuys
NOTKY, OepexofaT B HagxalGepHyle GoposAry H nmo Beil
ABHDKYTCS HRSAX M IMONAZAIOT B KHINKY.

Knorka y JAHOETHHKA IOYTH OpAMAd, oHA He Rubide-
PEHIHPOBAHA HA CHEIHANASHPOBAHALIE OTAEIH H 3aKAHTHBA-
€TCs AHANBHBIM 0TBEDPCTHEM BOJIMSH OCHOBEHMA NOAXBOCTOBO-
TO ILIABHHKA. B HAYANBHOH TACTH KHIIKH OT ¢ BeHTPANEHOHR
{OpiomHOit) CTOPOHBI OTXOXHUT B NEPEXHEM HANPABJCHHH IIe-
YeHOUHBIA BHIPOCT, 3aKaHUYNBANINUHCA caeno, Pacmennenue
A BCACHIBAHAE IIPOXOAMT B KHIIKE W B NegeHM. 1Ipn stoM
AMEeeT MeCTO KaK HIONOCTHOS INUIEBAPEHAR, HOCPEeRCTEOM dep-
MEHTOB, BHIAC/IAeMEIX B OPOCBeT KHHIKM ¥ IIONOH IedeHn,
TAR M BHYTPHUKIETOUHOE, IOCpeACTBOM (aronuTosa, 4To AbB-
JAETCA NPAMITABHEIM NIPASHAKOM 1 B GoJbliIeii crenely cuoii-
crReHHO (eCIOSBOHOTHLIM SHBOTHRIM. acTh TeNA JaHNETHH-
KA, PACHOJNIOXKeHEHasA HO2aJH TJIOTKH, COZEePKHT OoJsee
ofIMApPHYIO BTOPAYHYIO IOJIOCTE (HEOM), SRHHMAIOIYIO 1IPO-
CTDAHCTEO MEMKIY CTEHKOHR TeNa M KHINKOM.

Kposenocnan cucmema 3gMKHYTAS, HO YCTPOeHA IDAME-
THBHO, cepAue oTcyrcTayer (puc. 236). BerosHaa xpose codu-
paeTcA B BEHOSHEIHA CHHYC, OT KOTOPOI'0 BIepe] HAPARIAETCR
Oprompas aopTa. JTOT COCYH PACIONATAETCHA NOJA IAOTKOH H
BLIIOJMHACT HACOCHYIO (DYHKIHIO, TOCKONBKY ere CTeHKH Ie-
PHOENYECKH COKPAINAIQTCA ¥ TGHAT KPOEL B I4PHBIE NPHEO-
campe xabepHle apTepHuH, GONLEIOe KOMHYECTBO KOTOPBIX
(o gueny MessxabepHBIX Neperopoiox) OTXOZHT OT GpHID-
Hoii aoprsi. OCHOBRHWE NPREOCAINEX XKAGepHBIX apTepHii pac-
IIKPEHO W TaK)Ke NYARCHPYeT, MOITOMY 9TH COCYABL ele Ha-
sniBaT «xafepHEIMu cepanamus. Clesyer oTMeTHTS:, UTO
KabepHle apTepUaM He PACHAAAIOTCH HA Kanmaaape. Kor-
A8 KPOBE OPOXOAHT IO )KaDepBLIM COCYXAM, IPOMCXOMHT
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Puc. 236. CxaMa KpoeeHOCHO( clicmemb! faHyemHuxa:

1w COHHAR apMEPUs; 2 — KODHU CAUHHOD aopmbl; 3 — NEAwI KICBLEPO8 NPOMOK;
4 — cuHHaR aopma; 5 — nNeeaR 3adnAR KapOUNarnsHAR aoHa; 6 — xaocmosan eeMa;

7 ~ nodkuweyran seqa; 8 — sexa oxonoxalepol nonocmu; 9 — aopomHyan
cucmema neveru; 10 - GpoiHas aopma; 11 — nesan LHAR
aona; 12 - MabepHbie apmepul; 13 — PacLiUPeHHEIe OCHOBIHUR XabepHEIX
apmeputi (no Hupiumpaccy)

rasoclMen ¢ Bozoil, oMuBaromeli mesx:xabeparie meperopoa-
KH, ¥ KPOBb, 000ramaacs KACIOPOZOM, CTAHOBATCA apTepH-
ansHOM. W3 meperopofoK BRIXOAAT BRIEOCHINE abepHbre
apTepHH, HecylHe apTepHalbHYI0 KPOBb, H BOAJAIOT B Hap-
HEle KODHH A0DTH, IMPOXOAAIIHe HAR TioTKod. Bmepegm or
KOpHel a0pTH OTXOAAT COHHEIC APTepUH, KPOBOCHAGKAIONINE
nepeRHULL OTAEN Teka, 4 C3aAY KOPHN COeHHAIOTCH, 00pasys
CIMHHYIO 80pTY, KOTOPAA HanparisieTcd HA3AH U OO XORY OT-
AAeT COCYABI KO BCeM VUACTHAM Tena, Ile OCYIMECTBIACTCSH
rrapesoif rasoobmen. IIpu 2ToM aprepHanbHAS KPOBB CTAHO-
BATCA BeHoaHoi#l. Cnegyer OTMETHTE, YTO Y JAHIETHHKOB OT-
CYTCTBYET HACTOAINEe MEKPOUHPKYAATOPHOE PYCJIO, COCTOH-
IHee B3 KAMMJULADOB ¢ OAHCCAEOHNOMA ¢TeHKOl, TOCKONBRY KPOBb
A3 MEeAKHX apTepmil MONAgAeT B MeKKJETOUHEIE IPOCTPAH-
CTBA, TUIIeHHLIe COOCTBEHHOM CTeHKH, OTKVAA OHA MOCTYIIAET
B BeHHl. OAHAKO CHCTEMA ITOJOCTHBHIX JAKYH, KAK 9TO CBOM-
CTBEHHO YICHHCTOHOTHEM, He ofpaayeTcd, IOITOMY KPOBEHOC-
HYI0 CHCTEMY JAHIETHUKA NPHHATO CUHTATH 3G8MKHYTOH,
BenosHas KpOBb OT MepeZHel JacTK Teda co0HpaeTca B
nepeAHre KApAURAJBFHEE BeHEl (IPABYIO M JIERYIO), 4 OT 387-
Hell 4acTH TeNa — B 3ZHHEe KapAHHAJbHEIEC BeHLI. IIpaBas
nepenHss BeHA CAMBaeTcH ¢ IpaBoil saxdell, a jeBas nepef-
HAA — C NeBoi 3agHedl, mpA aroM 0OpaszyOTCA COOTBETCTEEHHO
OpaBHIH H JleBHit KIOBLEPOBLL IPOTOKH, OTHOCHTEALHO HIMPO-
KWe, HO TOHKOCTEHHBI®, ROANAIOIINEe B BeHOSHRIA CHHYC.
OTaensHBIH OYTE DPOXOAUT BEHO3HASA KPOBL, OTTE-
KAWINasd OT OPranoB numesapeana. OHA COASPKHAT MHOTO
TOKCHUHEIX BellecTs ¥ Goabmie, 4eM B APYTHX cocyAax,
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MOHOCAXapHAOB. JT& KPOBb COOMpPAeTCs E HONKUIIEYHYIO
BeHY, KOTODAS HATIDABAAETCA B IeUeHs, B ee CTeHKax (y maH-
NEeTHHKA NeYeHE OJAA) PacnafaeTes Ha KamuJIaspel, 06pa-
3yA BOPOTHYIO cucTeMy nedeRH. HamoMuuM o6prunsiil myTn
KPOBK: apTepHs — KAIUANIRPEI — BEHA, 6CTH NPH 3TOM BEHA
0 CBOEMY XORY MOBTOPHO 00pasyerT MUKDPOLMDPKYIATODHOE
PYCJI0 ¥ pacnafaeTcs Ha Kammanaps!, To oGpasyercd BOpOT-
H&s1 CHCTeMA, IPH 9TOM KPOBb MIAET IO TAKOMY IIYTH: apTe-
pHa — KaNKLIsphl — BeHa — RamMAAapH — Bena. Ilpoxo-
I Jepes MmeyeHb, KPOBb OYHINAETCA OT BPeIHBIX BEIlecTs, &
H3 MOHOCAXADHJOB CHHTESHPYeTCA HEPACTBOPUMSIE NTHKOTeH,
KOTODEIL He cMeIIaeT OCMOTHYECKOe paBHOBecHe. OMnmieH-
Hadg KPOBb NOKHAAET IEYeH:L N0 IMeYeHOYHOH BeRe, BHALAIO-
ieli saTeM B BEHOSHBIH CHHYC, M3 KOTODOTO, KAK MBI YiKe
TOBOPIIH, BEHOSHAR KPOBH HOCTYHAET B GPIOIIHEYIC a0PTY.

KpoBb JaHNETHUKA HE CONEP)KHT EH (DOPMEHHLIX die-
MEHTOB, HH ALIXATEALHHIX HErMeHTOB A HOTOMY Geciiper-
Ha. TpaHcnopTHpyeMBle rashl PACTEOPEHEI HENOCPeACTBEEHO
B NAa3Me H B IpoIecce rasoodmMeHa (xafepHoro U TKaHe-
BOTO) Ipocro qudhyHEARPYIOT B COOTBETCTBHH C IPALHEH-
TOM HOHOEHTDAIUH,

Butderumenvras cucmema upeAcTaBIeHa MeTaned-
PAARAMHE, KOTOPEIC IO CBOEMY CTPOSHHIO BO MHOT'OM CXOJ-
HBI ¢ OPraHaMU BhIACNCHAS KOALYATHX Yepseil. Kasmanti
HeppHAMA NPeACTABAAET COBON KOPOTKYIO H3OIHYTYIO TPY-
6ouKy, KOTODASI OXHAM KOHIOM 00paliens B OOJOCTD Tenla
{HamoMAHAEM, YTO ¥ XOPAOBLIX BTOPHMIHAA 1IOJIOCTDH Tea —
[eNI0M), & ADYTHM - B ATPHANBLHYIO NOXOCTE (puc. 237).
Ofpamensad B GeJIOM YacTh HOQPUANSA HMEeT OTBEPCTHA —
negpocmonmut (2pey. nephros — noura, stoma — por), npHu-
KPHTHIE ANHHHEIME OyIABOBPHAHLIMH KIETKAMA — COXCHO-
yumanu {rpeu, solen — rpybxa, kytos — cocysn, Knerra)
¢ TOHKHM KaHAJbGEM BHYTPH. B Kananble HAX0AUTCA Mep-
NaTeNbHLN BOJOCOK, OHMEHHE KOTODPOre TOHHT KAAKOCTE,
IOCTYIMBIUYIO B COJICHOLUT H3 IeJIoMa, B TpYGoUKY HedpH-
BuA, KOTOpas nNpH 3TOM BHBOAUTCH Hepes OTBEPCTHE B ORO-
JA03xabepHYI0 HOJOCTh, & OTTYAA BO BHEHIHIONW cpexy. Ta-
KHM 06pazoM yaanaioTcsa BpeaHLIe MPOAYKTH MeTabomamMa.

Bee HedpuAuY (4 HX EACYHTEIBASTCH OKOJIO CTA TIAD — OO
OAHOMY HA JiBe 3A0epHBIe IIeaH) HAXONATCA HAF CJIOTKOMA.
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Puc, 237.
Memanedpududi
nanyemiuKa’

I — uyensid kananey
C MHO2UMU
Hegpocmomamy
U CongHoyUImamu,
if - yacmb POYEYHOZO
KaHanbYa ¢ CUORWLIML
Ha Hel decamsio
conexoLumamMu
1 — omespcmue
@ QIMPUBNEHYIO
ROROCMb,

2 — aepxHul KoHey
xabeproil wenu;

3 - omespcmue
a8 YEesToM,

4 — conerouumMe (no WiMmanszayaony, ¢ USMOHBHUAMY U JoflonHexunML)}
Cpenu nux eeigenserca gedppunuii TaTueka, comepsranyuit
SOJBINGE KOJHIECTR CONEHOLUHATOB, PACHONOMKEHHEIX BOII3H
OBIEHPHOIO COCYAUCTOTO CILAeTeHH I, MeTaHepnANHE HME-
JOT SKTONEDPMANBHOE MPORCXOKACHHE.

Hepsrnas cucmema Noapasgensercs Ha MeHTPAILHYIO
u nepudeprueckyo. lenTpanrEaa HepBHaS CHC-
Tema {(IJHC) npeacraBnesa moaoid HepeHOH TpyOroit,
pacHoJoxKeHHOH Hajx Xopnoii, koropaa obpasyerca B sM06-
PHOHANBEOM [IEPHOAE B Ipoilecce HEHPYAAINH U3 A0D3AAL-
ot sxromepMel. Ha cnuanoii cropoHe TpyOKH Xopomio 3a-
METEH cJie/] CPACTAHHSA ee KpaeB, FIA CpacTagne HEHOJHOe,
¥ saHmeTHHRA eille HeT pa3/lelleHHES HepBHON TpyOkH Ha
roxoeHofl H CIIWHAOHR MO3r, KAK 9TO HAGAIOHAETCA ¥ BCeX
yepenHapiX. OZHAKO B IepeflHEM OTAeN¢ HEPBHAA TPyOKa
HECKOABLKO pacnpsaercs (sTy 06acTs eife HAZBIBAIOT ¢MO3-
POBHIM Ny3HIDEM»), TaK)Ke pacIiHpieTcda H HeBPOLEdb
(momocTE AEpBHOMH TPYyOKH), 00paaya weaydover. Iloppex-
JeHAue aTOro OTHAeNa BeJeT K HAPYVIDeHHK KOODINHAUMR
ABROKeHAR. Biaoar HepBHOI TpyOGKH pacnonaraloTcA 0CO-
6nle HelipoHn — KneTkH Poje, AeHAPDHTH KOTOPHIX ofpa-
SYIOT CHHAMNCH ¢ YYBCTBHTENbHLIMHE BOJOKHAME CITHHHOTO
KOPenIK#, 4 AKCOHB CBA3AHHB MeKZY coboli. ITH RICTKH
pacOpoCTPAHAIOT HMEYILCH IO Beell HepBHO#M TpyOKe, T.€.
BHINORHAIOT QYHKIKIC NPOROAANINX OyTeil.

HepundpepHnuecrkas HepBHAs cucTeMa of-
pasoeaya- HEPBAMI, METAMEDHO OTXOAAIMUMM OT HepBHOH
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rpyOKHE, ¥ UX BomoxHaMH. [IpK sTOM c RamA0H CTOPOHHE OT
HepBHOH TPYOKE OTX0AAT 00 ABA KOPEILIKa — CITUHHCH K 6DioI-
HOWM, KOTODHI, B OTJHRYME OT UEPEHHKIX, He¢ CORNUHSIOTCA B
efHHBIH HepB. KonmuyecTBo HEPBOR COOTBETCTBYET YHCIY MBI
MeYHEIX CErMEHTOB (MHOMEDOE), OPH STOM OTXOYKACHHE KO-
PEDIKOB HA OPaBOH K JEBO NMONOBHHAX Tela ACHMMETPHYHO
H COOTEETCTBYET ACHMMETDHHA MHOMEPOE (CM. BhILe).

CnusHoli KopelioK ABIAETCHA CMEDIAHHBIM, €0 HyB-
CTBHTEJNLHBE BONOKEA 00pAaBYIOT CIIeTeHHA B KOXKe, 4
JBHTATEJBHBIE HHACPBHDYIOT MNIAAKYIO MYCKVIATYPY BHYT-
peHHHMX opraHoB. MHTepecHO, 9T0 Yy JAHLETHHKA OTCYT-
CTBYIOT YYBCTRUTEARLHEIC TAHIVIMA M TENa YYBCTBHTEILHELX
Heiiponos (r.e. mepshie meiipodst me0o#H pedaexTopHOR
aAyru) pacnojaraTca Henocpepcrsenao B IIHC. Bprom-
HOlt KOpPeUIOK ABEAETCH ABUTATENBHBIM, OT HETO OTXOLAT
BONOKHA K MBINIEUHKIM KJIETKAM COOTBETCTBYIOIIErQ0 MHO-
mepa. ITepRrie ABe Mapsi HePBOB HASHIBAIOTCH ZOA0GHBIMU,
a BCe OCTAJLHEIe — CNUHHOMO32086iMU, MTO, KOHEUHO, YH-
CTO YCIOBHO, NOCKONLRY (HanoMuHaeM) y Xaunereara JTHC
He pas[eNleHa HA PONMOBHOH U cnuHHO MO3r.

Opzanbl wyecms y JaHOETHUKA Da3BATH caabo, udTo,
BHAHMO, CEAZAHO C €I0 MAJOINOZBAKHEIM 00pasoM KESHH.
B anupepMuce paccessHBI TYBCTBATEAbHBE KAeTKA. Hacroa-
LMY a3 HeT, ONHAKO HMEIOTCA CEeTOTYBCTBHTEABHEI 21a3-
ku Tecce, COCTOANLINE HE ABYX KIETOK — CBETOUYBCTBHTENB-
HOH H pacnoNoKennoil nog Heit nurMesTHO#. 3TH olpasona-
HAA JOKAMH3YIOTCA IO KPasM HeBpoueN:A BHOJL HepBHOM
Tpyorn. K obiacTa sepponopa (CTBEPCTAR HA DEPEIHEM KOHIE
HepBHOlt TPYOKH, KOTOPOe YV B3POCHLIX KHBOTHEIX 38pacTa-
er) mpaneraer oprayd o0oHAHUS — AMKA Kennuxepa, OTHDEL-
BAOIAACA HA NOBEPXHOCTH AEPeIEerc KOHNA Tesa,

ITonoeas cucmenma OpefcTABIEHA MAOTOIACICHHEIME
{orkono 25 nap) roHazaMu, PACIIOJICOKEHHBIMH B IQJIOCTH
TeJa BEONEL ATrpAadsBofl noxocTH (cM. puc. 235) Ha ypoE-
He 3aHEH HOJOBHHH IJIOTKE H HAYAJBHOTO OTHENA KHII-
KH. JIaHIIeTHHKHA ABJANTCH PasAedbHONONKIMH KABOTHEI-
MH, HO BHEIIIHUIH BHJ MYHCKAX H *KEHCKUX MOJOBRIX Kelled
09eHb CXOE (IIYSEIPHKN ¢ TONCTHIMM CTeHKAMH).



a

Puc. 238. Cxoma aMOPUOHANLHO20 PAIGUMUR HIaHUBIMHLNG:
A = Gnacmyna; & — zacmpyna; B - Oughghepenyupoaxa ;
I 1 [] — obpazoeanue Me300opMb, XOPOb! U HEeDBHOi! cucmenss; 1 - axmodepma;

2 — shrnodepma; 3 — Gracmonop; 4 — HepeHanR NAACMUHKA, 5 ~ Hepenan mpybka;

6 —~ morrocme Kueunuka; 7 — xopda; 8 - yenom; 9 — mezodepms;
10 = nepanbiii kaxan; 11 — Hepero-nuevnl KaHan, 12 — Heaponop;
12 — cknadxa mesodapmsl; 13 ~ yenomuvecKue Moumu, 14 — xopda; 15 — mecmo
Sydywezo pma; 16 ~ mecrno Bydywseo :edHez0 npoxoda
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Jo cHX ITOp He B3BECTHO, KAKKM 00pa3oM co3permine
raMeThl IOHAZAIOT B ATPHAJBHEYI) HOJOCTh., Ilo MHeHHIO
pAAa YUEHKIX, 370 IPOUCXOANUT B Deay/iLbTaTe pa3phiBA CTeH-
KH TeJa ¥ MOA0BOH Kenessl, [PYTHE CUHTAIOT, YTO HOJO-
BHIe IIPOTOKH ECe-TAKA 00pasyioTcd, HO BpeMEHHO — Ha
MOMEHT BHIXORa DONOBHX NPOAYETOB. Tak mam uHaue,
TNOLOBbIE HPOAYKTH OKASKHIBAKOTCH B ATPAANBHON MOJOCTH
H BHIBONATCA M3 Hee TOKOM BOAK geped arpuonmop. Ommo-
OOTBOpPEeHHE B DASBHTHEe NIPCHCXOAWT BO BHEmIHeH cpepe.

B ormuue or B3pocAbiX ocobell, NAUMHKYM BHAUANE
BeayT cBOGORHONAABAIIINI 00pas MH3HH (IepeMeIgIT-
¢ B BOJE IIPU NMOMOIMA PECHHYLK, KOTOPHIe MOKPLIBAIOT
BCE TEJIO) H NATAITCHE IMAIAHKTOHOM. PasBHTHE OPraHoB y
JMAYHHKA OPOTeKaeT acHMMeTpuyHo, HanpuMep, poToBoe
OTBEPCTHE PACIOJIOMNEHO Ea JIeBoH cTopoHe, a xalepHEIe
mean AeBolf CTOPOHE PASBMBAIOTCA HA OPICHIHOH CTOpPOHE
H TOABKO DOTOM NepeMelalored B HYKHCe MecTe (Ha Ipa-
BOii cTopone )alepHhe MmMenH MOABAAKTCH MOZKe K HA
cBoeM MecTe). ¥ IMUHHKH OTCYTCTBYET HDEAPOTOBAA BO-
POHKA M CKOXOKa0eDHAS MONOCTh (ATPHANLHAA), OITOMY
AcabepHrIe IeNH OTKPHIBAIOTCS HENOCPEACTREHHO EO BHOII-
HI0I0 cpexy. B mocrexywimen obpasyloTea H CpacTaioTes
METAILIEBPAJLHEIE CKIAAKH, (POPMHDYA ATPHABBHRYIO IO-
nocrh. Ha NOSAHUX STANAX PAIBUTAS JHYAHKA OMYyCKAeT-
ca Ha aHo. IIpogomsuTesEOCTD JUUHEOTHON CTAXHM CO-
CTABJISAET OPHEMEpPHO TPH Mecana. CxeMa sMOPHOHAIBHOTO
P8S3BHTHA AAHUOETHHKS NpelcTaBlIens HA pdc. 238.

& Bonpocs Aas CAMOKOHTPOIA H NOBTOPEHNS

1. Kakue npusnaky MMeioT XOpAOBHE?
2. KakoBo BHemHee CTpOeHMe JaHUETHUKA?
3. Kakoe ¢TpoeHde HMEIOT NOKPOBEI Tela AaHIeTHHKA?
4. Kak npoucxoaT nutaHue JaHUETHHKA?
_ 3. Kak opraHu3oBasa BBIAEJHTENbHAs CHCTEM2 JaHLeT-
H¥Ka?
6. Kakoe cTpoenne uMeeT KPOBEHOCHAsA CHACTeMA JIAHIET-
HHKa?
7. Kak npoMCXOAUT pasBHTHE NaHIETHHKA?



Moarun Moasomounsie (Vertebrata),
nan Yepennsie (Craniata)

Pasgen Yemwcrnopornie (Gnathostomata)
Hadxnacc Pwovi (Pisces)

Knrace Xpaueswe pwbve (Hondrichthyes)

B ator knace obbepuHers! prbE, ¥ KOTODHX B Tege-
Hue Beell JKU3HU COXpaHEAETCA XpALIeBol cKeer. ¥ HEX 1O
5~ 7 sxabepDREIX OTBepCTHI, KOMKA TOKPHITA IIAKOHAHOMK
yenryell, OTCYTCTRYeT ILIRBATENLHEIH NYSHpPb. JTH PHIGH
o0HTAIOT B MOPAX M OKeaHAX, B IPECHES BOAOSME! (HANIPH-
Mep, B PeKH) 2aX0ZAT pearo. PasMeps HX 0T HECKOJIBKUX
AECATKOB CAHTHMETpOB Ke 18 MeTpoB. Beero HacunTHBaeT-
cA oroyo 600 BHAOB XpAMEBRIX PuIO, KOTODHE IOAPAasfe-
JIAIOTCH Ha JIBa OOAKJACCA: TAACTHHIATOoXR abepHMeE
M XUMEepOBHEe, HWIM NeABHOTONOBME,

OOAKJACC INIACTEHYATOXABEPHHEE (ELASMOBRANCHII)

BoJbOIMHCYRO XPAIXEBHIX PHMO, 8 HMEHHO AKYIH M
CKATHI, OPHHAJNCKAT 9TOMY HOARIACCY.

Bremnee crpoense, DopMa TeNa ¥V AKYI TOPIERO0H-
pasHasdg, TYJIOBHIE HEMHOTO CIUTIOCHYTO B ZOD3OBEHTPANE-
HOM HANPABJIeHHH, ¥ CKATOB AOP3OBEHTPAJIbHOES YILAOINE-
HHE TeJaA BHIDAKEHO IHAYHMTEJAbHO CHIbLHee, UTO BEChMa
BEITOAHO ANA AOHHOrO oOpasa sxusan. Ilopapaaomee 60ab-
UTMHCTBO CKATOR HABAMIOTCA OOMTATEAAMH AHA, d JUIIEL He-
MHOTHE BHALI, HAIPEMEP CKAT MAETA, BEAYT HeJarndec-
Knii obpas xueHE, Teno HeweTKO pasfesieHo HA TOJOBY,
TYJIOBHINE W XBOCT {(pHc. 239).

¥V GOALITHHECTEA BAAOB 3TOrO MOJKJACCA HA HepeHeM
KOHIE TOJIOBB MMEETCS BEIPOCT — DOCMPYM, Han puiio. [o
DOKaM I'OJIOBH PACHOMATRIOTCS [VIA3A, HECKOJBKO HOSALH
H BBHING HUX HAXOAATCA Opmaransua. PoTopoe OTBepcTHE
B popMe momepedHON eI HAXOEUTCA Ha HMMXEeH cTopo-
He TOJO0BHI, BllepeAl PTa PACHOAATAIOTCHA HADHEE HO3ADH,
a ImO3aiM — HAThL NAap BEPTHKAJLHBIX KabepHBIX iemei,

.
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Puc. 239. Buewnuil sud xomoueii akynoi (kampaHa):
1 — pwno; 2 — znas; 3 - 6paszancye; 4 — pom; 5 — #030pA; 6 — wabepwule wenu;
7 — omeepcmus opeana Gokoaoti nunuy; 8 - knoaxa; 9 — epydHol nRaeHuK;
10 — Gprownoli nnasHuk; 11 — cnuxrsie nragruky; 12 — xeocmoeoll naaeHuK
{no H.H. Kapmaweey u coaem.}

TynoBuOHLIE OTACK BKINUYAET B cebA MacTh Teja OT
nocnenudeil xabeproik mMeXH A0 OTBEPCTHA KIOAKH, €€ OT-
BEPCTHE HAXOAHTCA HA HIXXHell HOBePXHOCTH Tesa BOAUSH
XBOCTA; JAJee MPOXOMKACTCA XBOCTORBOH OTHEN TeJa.

KoneusoeTn peif mpexcraBleHnt MAABHHKAMH, KOTO-
phie MOTYT OLITH NAPHLIMA BAM RengapHHIMH. Ppyaane n
fpioniHble TUIABHUKH ABIAOTCA HApHLIMM, 008 CHIAHHLIX
(nepennavil ¥ aaAHKI) NJIABHAKA HEHAPHLE. ¥ CAMIIOB aKkyJ
H& BHYTPEOHHEHX uacTAX OPIOMIABIX OAABHWKOE ofpasyior-
cA NalbIeBUAHLIe BHPOCTH, KOTOPEIE MOMOTAIOT IPH KO-
nynsnuH. XBocToRolf IAABHHK HMeeT HeONHHAKOBBIE JIO-
IACTH — BEpXEAA 3HAYATENRHO GONBIIE U B Hee 3aXOAKT
YacTh MO3BOHOUYHOro cTonba. Takol THN Ha3BIBREeTCH Ze-
mepoyerbHbuLM.

OCHOBIIBIM OPraHOM ZBMKCHHS (IBUKHTeNEeM) HBMA-
erca XpoCTOoBOM ONABHUK, GOKOBHIC ABIIKEHMS KOTOPOrO
onpenessIoT NOCTyoaTeNbHoe ABMKeHme Tena. Taxoil cmo-
cof nmepemereHns odeH: sbdexTUReH (TaKk, HaUpHUMep, OH
Gonee ueM B 1,5 pasa spdexTRBHEE rpebHOrO BHHATA CYIOB).
Iapxsie MIABHMKM IO3BONAIOT PYIHTH, A ECe HernapHble
ofecIeanBaAOT PABHOBECHE TeJA. Y BEJHKOJCNHEIX NOJOB-
o3 — aKya - ofrexaemad ¢opMa Teaa coueTASTCA C BBINYK-
Noit CIHHHEON H YIUIOIeHHOM GpIOIBHON YacTsIMH, YTO IPH-
I8eT Tey ACNORHUTeNLHYIO TOABEMHYIO CHAY. DTO BAKHO,
IOCKONbKY XPAUWieBLe PHIGEI He UMEIOT NAABATENLHOTO Y-
SHIpS, & OTHOCHTENLHAA Macca HX TeJs NPEBHIIIAET MACCY
BOABL (VAEJAHHEA MACCA TeNA ¥ AKYJ M CKATOBR IPHMEpPHO
1,02 — 1,08), noaromy Oes ABHKEeHHA OHH MeJJIEHHO OTPY-
JKAJOTCA B BOAY ¥ B UPAMOM CMEBICJIE CJIOBA MOTYT YTOHYTE,
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¥ xpamessix piif, BeAYINMX MANOTIOABHMHEIN AOH-
HEIA 00pas Ku3HA (CKATOB), XBOCTOBOU MIABHMK B 3HAYM-
TeJbHOH cTelleHH peAyOMPYeTCH, IDH TOM IMeJariyecKui
CKAT MAHTAa IepeMelaeTcsa He 30 CUeT ABH/KEeHHII XBocTa,
4 3a CYeT CHJILHO PASBHTBIX TPYAHHIX IJIABHHKOB.

Araromua. [Toxposs: mena npencTaRiIeHbl ABYXCAGH-
Hoit kosxeli. Hapy:xauit caoll — snraepMac, sKTOREPMATE-
HOTO NMPOHCXOXAEHHA, KAK ¥ BCeX NMO3BOHOYHEIX, MHOTO-
caoHHBIN. B snugepMiice pacioIaraloTes MEOTOYHCACHERIS
JKeJIe3UCThEie KJIETKHM, CeKPeT KOTODHX BBHIZSHASTCA HA
NoBepxHOCTH KoMH. Ilox snapepMnacoM, JexxaleM Ha Ga-
saAbHON MemOpame, pacmojaraetcd IJOTHAS, BONOKHHUC-
T&d COESHHHATE/]BHOTKAHHAA AepMa (KyTHC, ZepMa), AMe-
omas MesodepMalbHOe NPOUCXOXIeHne. B nepae pasen-
BAIOTCA SYENIyH, KOTOPBbI€ MOKPHBANT KOXKY H BHIGOIHAIOT,
TAaBHEIM 00pa3oM, 3RUIATHYIO PYHKLUHIO. ¥ XDAINEBLIX PRI
YeMIVA RACKOUOHAR, KAKJAAA MeHIyA IPEACTABJger coGoit
ORPYTAYIO INACTHHKY OCTeOAeHTUHA (BelmecTro, GAMBKOe K
HeHTHHRY 3y00B N03BOHOYABIX), HA KOTOPOM BOSBRIIIASTCH 3Y-
Oent, Hanpapxendeni Haaan (puc. 240, 241). 3yben cuapyxu
IOKDHIT TOHKHM CJ0SM 9MAaAN, KOTODEIH, OXHAKO, BHEEIACT
He KOPHYM, a snEgepmMuc. Cama mo cefie Takas denrysda — Ao-
BOJILHO I'DO3HOE OpYsKHe, HAIDAMEp, HSBECTHO, ITO JIOAA
Yaie BCEro CTPAJRIOT Heé OT YKYCOB aKyJ, a OT HX KOXKH,

Puc. 240. Mpodonpublil paspes Hepes NAaKoudHyio wellyio
U KOXY 8KYTTbi:
T — MNAROUMHED YSlUYU HE PaIHiX CIMaduax PEadeumis (YepHuIM — JermMuH, be-
HoiM — eﬂympeuumﬂmocmb, FAHAMAR MIKOITIBIO); 2 — Criol aMan; 3 — Kymuc;
4 — anudepmuc (no Fydpuay)

Puc. 24 1. finakoudHas Yeulys axyibi:

A — aud veluyu ceepxy; b ~ cpes yepes ybuux; B — adeuiHud eud sytisuxa coky
u ceepxy, 1~ dexmun; 2 — meapduili sManenodobHLI NOBePXHOCMHLIT crod
FybuuKa — sumpodoHmuK; 3 — NYNLRAPHaR NONOCMe; 4 - INLAGPMUC; 5 — KODLIYM
{ro Quay, © usseneHUAMY U JONONHEHUAMU)

conpmcocnonenue € KOTOpoil OPUBOJAT K CePLEesHRIM IIG-
BpEeXKACHHAM MAMKHX TKaHefi. Bupouyem, akyap# YKyCH
TAKMEe HEIOCPEeACTREHHC CBASAHN ¢ ILMAKOMAHOI wemyei,
T.K. YeIIYH, NEPEXOAd HA JeJIOCTH, CTAaHOBATCA 3yGami.
IIocKONBKY YEIIYyH DOCTOAHHC 00pa3yioTcd, CIACMAHHBIE
a3y0H MHOTOKDETHO CMEHAIOTCA HOBHIMU,

Cxenem XpsileBalX pwib, Kak 3TO cleAyeT M3 HASBA-
HAA KJacca, XDAHIEBOH, OH He OKOCTeHesaeT B TeueHHe
Eceil usAEn priGe. Kark ¥ y BceX IO3BOHOYHHIX, CKeler
noApasiesAerca HA oceBoil H gobapounniit. K oceBoMy cxe-
AeTY OTHOCHATCH ONOPABIE CTPYKTYDH [O3BOHOUHOTO CTOX-
0a ¥ Jepena, K JoBABOYHOMY — XPAIEBEIe 3eMEHTH II0-
fAcop ¥ ¢BoOOAHEIX KOHeuHocTel (puc, 242),

Ocenolt ckexner. HHozsonounvtit cmond, obpaso-
BAHHEI cOeHEECEHHIMHE MeXAY c000f MOSBOHKAMH, B 9M-
GpUOHANILHOM TEepPHOJe BAMEHACT NEePEHYHYI0 OIOPHYIO

Puc. 242. Cxenem awynst {CXOMBMUNHD):
1 - nosaomnis; 2 — aapxnue dvets; 3 — muxwrue dyau; 4 - pefpa; 8 — yepentan
CBOHAMENEHAR

xopobxa; 6 — xancyna; 7 — CRyXoean xancyna; 8 — wabepras dy2a;
8 — nodosabrten dyea; 10 — REGHO-K8adpamHLIl XpAUL 11 — MEKXENeS XPALL
12 —- paduanuy; 12 — nnevesoil nosc; 14 — mazoewii nose; 15 — Bazanuy
{no Ymansaayseny)
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yepena. [[Ho 4 Kpbila NpeAcTaRASIOT c000ii, COOTBETCTBEH-
HO, HMKHIOIO B BEPXHIOI CTeHKM gepena. Poempyn mpen-
CTABNEH XPALIOM JICKKOBHIHOH GopMEI.

BucnepaaAbHBH YepeNm COCTOUT H3 YeNIOCTHO-
TO aumapaTa, DOXbA3BMHONE ayrm n xKabepHmx ayr. O
obpasyercd M3 BHCUEPANBHLIX AYr B CTEHKAX IepefHelt
YacTH KHIMeYHHKA 7 ofpasyer omopy Knd Hero B xabep-
Horo annapara. Iepssie fpe mapsl RUCHEPANLHRE AYT pe-
IEVIAPYIOTCA, OHH IPEJCTABIEHE ¥ XPADIEBHIX pPHIO Ty6-
HBIMY xpamiamu. Tperssa napa npeoSpazyerca g 4eMIOCTHYIO
AYTY, KOTODaA ¢ KAXAOH CcTOPOHE! (FOPMAPYET 110 ZBE NADE
XpAme: BepXHUit NapEL XpaA (HESHO-Keadpamubiil) BI-
noanger GyEKIAK BePXHel YenocTH, HAKHNI, ToXe map-
HIH (Merxenes), ABNAeTCA HIKHeMN yenocTeio. KloN0BHH-
K1 000X xpawme# cpacTAITCH MeXAY cobo#l, HoaToMy
ofpasyioTed OeJbHEE BeDXHAA B HIMKHAA YeJIIOCTH.

IMogpaskryEaAs ZyTa, 00pASYIONIAACA U3 YeTEePTOoli IapH
BHCHEPANBHEIX AVT, COCTONT ¥e ARYX HaPHHIX Xpsamei — 2u-
oMaundulyrape, KA nodsecox, U 2uouda, 4 TaXKe OZHOIC
HEMNAPHOr'o — KOnyibl, KOTOPAA COeANHAET JEBRIH H IpaBhIi
ruougel. IlogbAsHMEAR AyTa HNOABMIKHO COSJHHAET BHCIE-
pansHEIH gepen ¢ MosroseiM. Jlna sroro reoMaHauOyaspe B
cBoeil HuxHelt 9acTH o6pasyeT CycTaB B MecTe COeEUHeHHA
Bepxuefl ¥ HuKHell veniocreil, a B BepxHell yactu ofpasyer
CYCTAB CO CAYVXOBRIM OTHENOM MO3ToBoH KOopobku. Taxkoi Tan
COUJEHEHUA MOSIOBOI0 M BHCHEPAJNBHONC OTAENOB HepeHa
HASBIBAETCA zuocmitiuell. Y HEMHOTHX BHAOB BPUMUTHBHEIX
AKXy JONONHUTENILHO UMEETCH COWIeHeHHe OepeAneil JacTH
HE0HO-KBAAPATHOTO XPSHHIA ¢ AHOM MOZIPOBOTO uepena, 3TO
Ha3nBaeTca ampuemurun, Hakomen y xumep HEGHO-KBAT-
PATHEIA XpAID MOAHOCTHIO CPACTACTCA ¢ JHOM UEpema — 8T0
aymocmuaud. Caagu NOABASKIYHON EYTH HAXONHTCA OCTA-
TOK xabepHOl mMenH — Opviazanvie.

Iloaaau moABASHIMHOHE AYTH pacnoioxkeHHl sKabepHLle
OYTH, KOTOPHIX ¥V GONBIIAHCTEA XPAUIEBRX PHI6 HACYHTHI-
BaETCA IATH NAP, YTO COOTBETCTEYET IHCAY »abepHBIX IOe-
Je# {y HeKOTOPMX AKYJ HX MoxeT OwiTh Goasme: 6 — 7).
Kaxnpas nyra obpasobaHa YeTHIPhMsA ODADHBEIME HOABHIKHO
COGAHHEHHBIMHA XPSINAMH U HeNapHoi Komyioil, KoTopan
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. tKenema apydxozo nnaesHuKa; 5 — padbl paduansbix

UX BHH3Y 00hefmHseT. Komyns GOJLMMHCTBA AKYXA CHH-
BAIOTCA B eMHYIO ILIaCTHHKY. Ha Kampoil smabeproit gyre
(38 MCKIIOYeHHEM NOCJeAHel) HaXonaATca Kabphul.

Ho6asourmii ckeneT npeacTabBageT coboif cre-
Jer KOHEeYHOCTeE, KOTOPBIMH ¥y BCeX pni0, B ToM 4AChe H
XPAMEBHX, ABAAIOTCA NIABIMKHA (IIApHbIe M HeNAapHEIE).
BryTpenHell omopofi ANA HeHAPHHIX [JIABHUKOB CHYKAT
PAA DANOYKOBHAHBIX Xpame#l — paduaruid, pacnoNoxeH-
HEIH B MBEIOIIAX TeJa. B Tosme caMoro IMIABHHKA HAXO-
AATCA MHOTOYHCJIEHHBIC IAACMUHOEHIE HUMU, KOTODHIE
HMEIOT KOJKHOE IPOUCXORAeHHE,

HapHEe DAABHHKA HMEIOT JONOIHUTENALHYIO OIODY B
Tese IABOTHOTO, KOTOPOii CTAHOBATC N0AcA KOHEYHOCTeH.
B cOOTBeTCTBUH ¢ HA3BAHHEM DAPHEIX NXABEAKOR pAsIHYA-
IOT IOACA NMepeanux H sagHH¥ KoReyHocreil. Ilodc mepepn-
EHX KoHewHOCTeil (rpyauoii, wan nneuesoli, nmoae) y xpa-
HIEBEIX PEI0 of0pasoBad UefiHLIM AYTrooGpasHBIM XPAIIOM,
OXBATHIBAIOIIAM TeNo CHH3Y ¥ ¢ 6oxoB (pmc. 243). Iror
KPS He COSXHHACTCH ¢ OCEBHIM CKeNeToM i cBoBORHO Je-
JXPT B MEIIDAX Teixa. Ha mpaBoil B neBoil CFOPOHAX MeeT-
¢H 1O BRICTYIIY, K KOTOPOMY NPUKPENAAITCH XPADIH CBO-
SoaBoil KoHewRocTR. YacTs xpAINa, PACIONOKEHHAS BEIIE
2TOr'0 BRICTYIIA, HASLIBACTCA NONAMOYHLIM OMJe oM, & HH-
IeNIeKAIAA YACTH — KopaKkoudubia. Xpamu nepefneil Ko-
HEeYHOCTH 00pasyioT
Tpr orgexna. Hemo-
CPeACTReHHO K MOACY
OPAKPeIISIOTCH TPH
6asansHMX XpAma, /4
| fa3aAni, K Ko- ‘5
TOPHIM, B CBOIO Ode-
PpeED, IPUKPeILASIOTCH

Puc. 245. Mneveasod roac u ckenem
SPyOHO20 NAABHUKE BKYTTbL.

1 — nonamouHLil oMAes NREYEE020 MoRca;

2 — xoparoudHLil ormnden NNe4YeeDz0 NORCE;

3 - COUNOHOBHYIT SLIPOCTY; 4 — Ba3EALHLIG XPRMY

xpsiyed; 6 — anacmMompurnu
{no H. H. Kapmaweey © ccaam.)
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Puc. 24 6. Taszosslii noAc u cxkenem
OpIoLUHLIX RNABNUKOS aKyNs!:

A — naasHuK camil; b — NNaskUK camua;
1 — masoean naacmuKke; 2 — BasanbHbil
xpRu BPIOLIHOE0 NREEHLKS,

3 - paduansheie XpRLYLL
4 — konynamueHsil esipocm 5a3ansHO30
AP BPIOWHOS0 RRESHUKE CamMya,

5 — anacmurossie Rumu
(ro H. M. Kapmawesey u coaem.)

pazuanun, ofpasylolue He-
CKONBKO MOCJEeA0BATENLHBIX
panos, HakoHel K AHCTANLHO-
MY OTReJIY Pajua/uil IpUKpen-
AAKTCA TOHKHE H AJNMHHLIE
SNACTHHOBLIC HUTH, COCTABAA-
OIMNE HENOCPeACTReHHYIO OIOPY ANA NAPEHIX TPYAHBIX
MAABHAKOB — CBOGONHEIX IepefHuX KOHEeYHOCTei.

Ilogc saguux KoHeuHOocTel (GprommHOi, HNHW TA3OBLIN,
H0HAC) SBAAETCA BHYTpeHHe#d omopoil cBoSOTHEIX 3aJHHX KO-
HeyHOCTeH, KOTOPHEIMH ABJAIOTCA NapHEie OpIOIIHEIe ILTAB-
HEKH. 9TOT NI05C YCTPOeH Npollie, YeM 0AC NEPEFHAX KO-
HeuyHoCTeli, M mpeacTaBager ¢oboll mMANOUKOBHAHBIN Xpsm,
aexanmil MomepeK Tena Hepen Kacaxon (puc. 246). C ram-
A0l CTOPOHH! (CHPaBA M CJIEBA) K XPAINY IPAKpPeIAeTca o
OFHON a3any, K HAPDYIKHOMY Kpaio0 KOTOpPOoH KpenAarcd pa-
OEAAN cBoGOIHON 3aHell KOHEUROCTH (OPIOIIEOrO ILIABHHM-
Ka). Buytpensneil onopo# caMoOro nAaBHEHKA TAKKe SBIAIOT-
Cf YAACTHHOBEIE HUTH. ¥ CAMIIOB AKY VAXAHEHHEIS 0a3anny
OpIONIHKIX IENABHAKOB 00PasyoT KoNnyaAaTHBHEIN opraH.

Muueynan cucmera TpelcTABIEHA NOIEPEUHOIOXQ-
caToit comMaTudecKo# (CKelleTHOH) MYCKYNaTYpOHR M rxaz-
KOii MycKYJIATYpoit BHYTpEeHHHMX OPraHOB M cocynon. Co-
MATHIECKAA MYCKYJIaTypsa NPOMCXOANT M3 MHOTOMOE CO-
MHTOE, OHA NOAPa3AeaAeTCsA Ha MEILIIE TYJIOBHINA, I'OJIOBH
B KoHeuHocTell (nraparKos), JIyame Bcero passmra TVJIO-
BMINHAA MYCKRYAATYPA, HA JOJI0 KOTOpOH NPHXOAUTCA 3HA-
quTeNbHAR YACTH MACCH Teng. JIng pub xapakTepHa cer-
MEHTAINA TYJOBHINHLEIX MBI, CerMeHTH OTACNeHH
APYT OT APYTa TOHKMMH COCAHHATEJLHOTKAHEBIMH CEI-
ramu. Kaskapiil cerMeHT — MEOMep — S5-00pasHo M3OTrHYT.
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MBI TY/AOBMINA PACIONATAIOTCA HO GOKaM Teaa, 0CO-
GeHHO MHOTO WX HA CMUHHOH cropoHe. IlomepeMeHHO co-
KpaIasics, MBILIDE NPaBoil H JICBOH CTOPOH BBIIQJIHIOT
GbYHKOMC IOKOMOTOPHEOI'O OPraHa, IIPH 3TOM HO TeNy PHIG&!
B MepeAHe3aZHEM HANPABJICHAW NPOXOZAT BOJHEI H XBOCT
OTTAJKABAET BOAY Hasal, 4TO OOECNeUHEaeT MOCTYIIATENE-
HOe ABMIKEHWE BIepes.

MEIIIIIE rOIOBEL IPUBOAAT B ABIDKENHE MEAIOCTHON an-
OApaT, 4 MBIIIH KOHEUHOCTEH YIPABISIOT TBIKEERAMHA [LIXB-
HHKOB. CHenmmannsupoBaHHble MBINIEYHLIC MIACTHHKH Ipe-
00pasyoTea B 3JIeKTPHUYECKHE OPTaHBl, KOTOPHIMH ob1azaioT
HEKOTOPLIE XPAINEBEE PHIOKI (HATPHMED, SASKTPHYECKHIA CKAT
cnoco0eH reHepHPOBATEL PA3PAE MOIIHOCTLE okKoxo 70 B).

ITuwgesapumenvras cucmema COCTONT M3 HAIEBADU-
TENBHONO TPAKTA M IHINEBADATEAbHBIX JKenes. Hmmesapn-
TeNBHEIH TPAKT DOAPASAEAAETCA HA POTOBYIO DOJIOCTL, FAOT-
RY, KeAyI0K, TOHKYIO ¥ TOACTYIO KHIIRY. PoTOBOS OTBEpCTHE
pacnosaraeTcda Ha HAMKHEH CTOpPOHE TOJMOBH B OTPAHHYEHO
YeJIOCTAMA, DOKPHITHBIMH MHOTOYACIeHHEIMU ayOami. Ha-
OOMHHAEM, ITO V XpAeBsXx phid 3y0n1 06pasyioTca K3 miaa-
KOMAHEX denryit (puc. 247). OHH pacionararoTes B HeCKOJIBRO
panos (o6etugO 5 — 6, wEOrAa Sonnmie ~ no 15), ameoT KO-
HE4ecKyIo (hopMy 1 ofpalleHEl Hasal, 4TO NosBoaAeT prife
abeKTUBHO YIeDXHBATL NoOHTY. B TeveHHe >XH3HH 3y0BI
MOT'YT HECKONLKO Pa3d CMeHATECHA, B HACTHOCTH, BOACHHTAHO,
gro 3a 10 JeT y akynas MOEeT cMeHUTRCHA Ao 24 000 3yGos.

PoToBaA MOJOCTh IEPEXOAAT B TJIOTKY, KOTOpad co0d-
maeTcA ¢ BHeIIHed cpegoit uepes imabepHrle HIeAU B ee CTeH-
KaX. ¥ HEKOTOpHIX axyX (TATaETCKOH A KMTOBOH), MHTAIO-
BIHXCcA ITAHKTOHOM, HAa XafepHHX Ayrax HMeIOTCA I'YCThie
THIMHMHKH, KOTCpEIe 06pasy-
10T LeAANLHHIA amnmapar.

5

Puc. 247, flepexod
om MRakoudHod vyetuyu
K 3y6am o Kpal pomosoao
OMBSPCIMURA aKyNbI
1 — ANAKcUOHaR veilyR;
2 — aknadxa HOBLIX 3yGoe;
3 — smans,; 4 - denmur; 5 — 3y
{no B. H. Apetauny u coasm.}

315



Puc. 24 8. MuueeapumensHas CUCMoeMa
aKynbl:
1 —~ kapduanuHas vacme xeaydka; 2 — e2o
FUNOPLIYSCKAR YBCME; 3 — MOHKAR KULNG,
4 — nodwenydousan Kenesa; 5 - neyeHs;
6 = WerrHbId ayabips; T = MenyHbill NPOMoK;
6 — MonCMan Kuwixa, @ ablpele audeH
cnupansHeii knanai; 9 — NpAMas Kuwixe;
10 — knoaxe; 11 = paxmansian xeneaa (opzax
coneeozo obmena); 12 — cenesenKa
(no C. M. Reaywsaumy U COBM., C LIMOHEHUSTMU)

Oauaxko GoApMHEHCTBO
XPAIMEBKX PHIG ABIAAIOT-
C¢H XHIYHAKAMA ¥ OHTA-
3 IOTCA RUBoH pobrived
HAH EOSNAI0T NOTHOINX
BOAHHX XHBOTHRIX.
CiioHHLIEe #eJesH Yy pHb
8 OTCYTCTBYKT, IOCKONBKY
BOJla HOCTOAHHO HOCTYIIAET
B POTOBYX IOROCTH H THOTKY.
11 TaoTKA HPOZOAMKAESTCA B
KOPOTKMH OHEIEBOA, KOTOPHIH,
B CBOIO O4epeds, OTKpHIBaeTCA B
V-06pasHo HMBOTrHYTHIE JKeayIOK
(puc. 248). Kenymox COCTOMT H3 ABYX
yacreil — Gonee Kpynuoii nepegnelt xapauaaLEol B saaHeld
nEropuYecKoit. B cTedRax KeAyAKa MMEIOTCH MHOTQHEHC-
JeHHBIE $Kele3kl, BRLAEATIONINe KOMOOHEHTAI ey I09HOTO
coxa. TIOCKONMBKY XPAINEBHIC PEHOLI ABAAKTCA XHMITHAKA-
MH, IX J00RIYA colepsKUT MHOTO feaKa, KOTOPhIE HAYHHA-
eT NepeBAPMBATLCA B JKeayAKe (Bce NpeRBIAYUIME OTAENE!
CHYKAT TOJNbKO A1 MepeMelieRns MAIMA B MKenyAoK, pac-
IIeIUIeHAe OPPAHAYECKEX BeIeCTE B HUX He IPOHUCXOZHUT).
OCcHOBHEIM (PepPMEHTOM CIYKHT NENCHH, PAcIIerIAIOIIHil
GearOBHIe MONEKYAR! A0 NePBAYHOR CTPYKTYPH (T.e. ZeHA-
TypHpyeT GeNIKH), MOCKONLKY 5T0T (hepMERT aKTHBEH TOIb-
KO B KHCJIOH cpefie, ONPeRENCHHEIC KeJe3hl CEKPeTHDPYIOT B
TONOCTD KEeNYAKA CONAHYIO KHCIOTY.
H3 muropudecKoro oTAeNna YacTHIHO HepepaboTannan
IHHIeBAA KANIMGA NOCTYIAET B OYeHb KODOTKYIO TOHKYIO

7
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KHIIKY, B KOTODY BIAAAKT MPOTOKH ABYX KPYIHBIX IH-
[NEBAPUTENLHEIX Xefed: NoAMenyrounoi # nevenn. B or-
JIHYHE OT KMCIOH cpeAhl KeJYAKA, COAeDMEMoe TOHKOMH
KAMKH AMEET IEA0UHYIO PeaKIIHIO.

Iom:xenyzounas sKenesa aKyn nmpejcraniaer coboil aga-
TOMIYIECKH 0QOPMISHHYIO CTPYKTYDY, KOTOP&S DPACIIONOMe-
Ea B Opbrxeiike TOHKOH KHOIKA. JTa Kefe3a CHHTEINDYET
IMHIleBAPHTENbHBIE ()epMEHTH, KOTOpPHEE Tepes HPOTOK IIo-
C¢TYHAKT B IOMOCTE KHIIKH, I'Ee PACIIeHISOT CHOKERIEe G10-
AOPHYIECKAEe MOJEKYJILI NHINEeB0H Macchl 1o GoJlee MPOCTRIX
(Oemxu 10 AMMHOKMCJIOT, JKUPH [0 IMHMOEPHHA H KHDPHBIX
KHCJIOT, MONACAXAPHAR A0 MOHOCAXADHAOB).

Ileuens 06pasyeT ABe HAH TPH JONRCTH H MMeeT 3HA-
TUTESBHO 0ONee KPYOHEIR, UYeM NOAKeNyIodIHAS Melesa,
pasMephl (¥ aKyJl Ha Hee nprExogurca Ao 25% or Beel
MaccHl Texa). Hz medenm kesyL DOCTYHAET B KeJUHBIH
IY3LIPL, TEe HAKATIIUEACTCSE H HEKOTOPOE BPeMS COXPaHI-
€FCs. IJTO CBA3AHO ¢ TeM, UTO NUTAHHE XPAMEBLIX DLIG
(Tax e, KAK TOYTH ¥ BCeX APYIHX KHBOTHEIX) OTHIOAL HE
BCerAa peryaapHo. [losToMy HeOGXONMMOCTE B JKeTYA HMe-
eTcs HE Beerga. JHemus MOKHAAET JKEAYHLIM OY3RIPh H
nOCTynaeT 9epes CHeEHANLHLIN NPDOTOK B DOJOCThL TOHKOH
KHIHKN TOJBKO IO Mepe HAROGHOCTH, KOrAa OHA 3AlQJHEe-
HA IUOEBEIME MaccaMH. JKeads BLIIONHAET ABe OCHOB-
HEIe GYHRIANA: AKTHBHPYET JIUA3Y B SMYALIHDYET JKHDEL,
coAepKAIHeECH B OUHIe (T.e, M3MeJbYAET KPYIHEIe JKEDO-
BEl¢ KANIH A0 MeAbYAHIIHX Kamelek), DT0 HeoOXomgmmo
ANA TOro, 9T00H pe3Ko YBeNMUMYMTE CYMMAPHYIO IOBEpX-
HOCTE MHDOBHRIX RalejieK ¥ JaTh BO3MOXHOCTL JIHTIase
PACKIenAATE ruipodobare MoneKyAM xKpa. Ieuens He
TOJLKO AKTHBHO VYACTBYET B NHINEBADEHHMH, HO B 00es-
BDeKHBAET TOKCHYHEIE BEOECTBA, KOTODEIC COAEDKATCH B
OTTEeHAIOIIEH TT0 BOPOTHOH BeHe 0T OPraHOB NHAINEBAPHTEIh-
HO# CHCTeMEl BeHO3HOH KPOBH, & TaKXe HOPMANHA3YeT KOH-
IeHTpAHIO B 5TOH KpoBH MoHocaxapmpos. Kpome Toro, B
fieYenH OTKAAALIBAIOTCSR 3AMMACHLIE BINECTBA, MpHMUEM AN
8KYJ aTO BEMeeT ocofoe 3HAYEeHMe, HOCKONBKY B WX MeUYeHH
samacaeTcs TAK MHoro xapa (KeTaTH, OH O4eHL GoraT BUTa-
MUHOM A, UTO AenaeT aKyJ DPHBJICKATENLHHIM ofheKTOM
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GPOMBLICIA), IT0 BECOMGC MOBLIINAST TIABYHECTh STHX PBIff —
HAMOMHHEM, YTO ¥ XPAINEBLIX PHIG OTCYTCTBYET ILIABATEJIb-
HBI NY3BIPB, KOTOPRIM MOP GBI MX MOAAEPKHBATEL B TOJINE
BOAEI. ¥ ANHTERLHO TOJOAAIIIHX PHI0 NeyeHb TepseT 3&-
HACHBIE BEIECTEA H CHIBHO YMEHBIIEETCSA B pasMepax.

M3 ToHkol KHINKH NAEBAsd KaNINNa NepexXONHT B
TOJNCTYIO KHIIKY, KOTOPaA HMeeT ropaspao Gosee INHPOKHH
npocseT. ¥ XpAMEBHX PRIG B TOACTON KAMIKE EMEETCH CITH-
PaJIbELIH KaamaH, KOTOPHIR mpeacTaBnaer cobod BHHTO0O-
PASHYIO CKJIahKY, 06pazoBaHHYIO cTeHKOH Kmuru. Taxnm
obpasoM 3aMeTRO yBeIUYHBAaeTCH (PYHKIHOHANLHAA IOBEPX-
HOCThL KHINKK (IOBEpPXHOCTL BCACEIBAHHA), 9T0 adhderTHs-
HO KOMIIEHCHPYeT OTHOCHTEILHO HeGONBIYIO AAUHY KAITET-
Hoit Tpy6KH. B TosCTOH KEIIKE 3aKAHIMBAETCH NepepalfoTKa
BHICOKOMOAEKYNAPHEIX HHIIEBRIX BEIIECTE H IPOMCXOIUT
BCACHIBaAEYE 00PA30BABMIAXCH IPH 2TOM IPOAYKTOB.

ToJcTas KMIOKA 3aKaHYMBAETCS OPAMOE KHIIKOM,
BRIPOCT CTEHKH KOTOpoil mpeofpazveTcsa B PeKTANBHYIO
meJesy, YUYACTBYIOINYI) B HOANEDIKAHHE BOXHO-COJIEBOTO
Ganafdca. ¥ XpSIMEBHX PHIG OpAMAS KHITKA OTKPLIBAETCH
B KJO8KY, Kyla, KpOMe Hee, BHAJAIDT TaKiKe MOAOBHE
OPOTOKH M NPOTOKHA MOUYEBHIZEIUTENBHOH CHCTEeMEL

Jeixamenvrnas cucmemna AMeeT COHHANNIHPOBAHAEIS
OpraHel razoofmena —~ KaOpLl, PACTIONOKEHHALIE HA MEKA-
BepHBIX NeperopoiKax, KOTOPHIE OTXOAAT OT *KafepHLIX AyT.
HanoMHEM, YTO CTEeHKH IJIOTKH ¢ obeux cTopoH (npasoil »
7eBoit) DpoRKEsaHE JKabepHLEIMH 1HEXAMH, KOTOpHe pasfie-
JeHE MeXxabepHrMH meperopoKamMd. B Tomme sTHX me-
PETOPOAOK KAX PR3 HAXONATCS YIOMAHYTHE XpAIMeBHIe
stadepusie ayru. Ilo oferm cropoHaM MexsxabepHoil nepe-
rOPOAKH PACIOJATAIOTCH MHOTOUHNCIIEHHBIE BLIPOCTHL — JKa-
GepHpie JEMECTKHA, KOTOPEIE HMEKT JKTONEPMAJNBHOE IIPO-
nexomaerne (pac. 249). Bee memecTiH, KOTOPHIe HAXOAATCA
HA OAHOHK cropoHe MexoralepHOd MeperopogKM, cocTABAA-
10T nmoayxabpy. CooTBeTCTBEHHO, ABe NOXYXabpwl, pactio-
NOKeHHEIe Ha omzmoil mabepHoli xyre, ofpasyior ogRy ile-
ayio wabpy. [Ipu atoM Bee xabepHEle AYTH, KPOMe IATOH
{T.e. camMoil nocneaHeil), HecyT O omHo¥ xabpe (cooTBer-
CTBEHHO, ABe Moay:Kabpkl), B JONOAHEHNE K 9TOMY e1e OXHa
noay:;xafpa pacmoyaraercs Ha DONBASHIYHOH Ayre.
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Puc. 249, Cxema
wabeproeo annapama
aKynbi:

1 — xabepHore dyau;

2 — MoxoKabapHLIe
nepezopodxu;

3 — xabepHuie wenu;

4 — wabepHuie NenecimKu;
§ - nodva3euren dyea
{no C. M1, fNesytxuny
u coasm.)

T'asoobmen OpoMCXoAET, KOTAAa BOJA, NMOCTYNAKINAS
9epe3 POTOBOE OTBEPCTHE B IJIOTKY, BRIXOIHT Hepes Ka-
GepHble LeJaA BO BHELIHIOI CPEAY, OMBIBAA NPH 3TOM Ka-
GepHsble JIeNeCTKH, CAeNOBATEAbHO, TOK BOABI BCErAa OXHO-
cropolEHmii. ToEKHAES cTeHKH aGepHEIX JEECTKOB I'YCTO
OILTETEHH KPOBEHOCHHIMH COCYAAMH, HECYIIAMM BEHOIHYIO
KpOBb, NOCJe HACHIIEHKA KACIOPOAOM O Kabp oTTeKaer
yXe apTepHaxbEAd KPOBb. ¥ AKYH ras’oodMeH OCYINecTB-
AdeTcA HDAacCUBHO B mpomecce ABHXeHHA. IIpm sTOoM BOmA
BCE EpPeMA IPOHHUKAET Yepe3d OTKPEBITHIH POT B IMOTKY M
OOKHAAET ee Yepes abepHrule oTeepeTHa. IIpH cHUMeHHH
CKOpOCTH, TeM GoJsiee IpM OCTAHOBKE aKYJRI, BOJA Ilepe-
€TaeT DOCTYNATE B POT, B IIPOLIECC HACHIIeHNA KPOBYU KHKC-
JIOPOACM CHABHO 3amMeansercA. IIosToMy axynbl BEIHYIMK-
JEHBI BCe BPEeMA ABWUIATHCH, ITOOHL ¢He saxaeluyTuess,
KaK 3TO HH CTPAHHC 3BYUHMT NO OTHOIIEHHIO K pribe. Cka-
THI, KOTOPHeE GOJBLIIYIO YACTH BPeMeHH NPOBOAAT Jeka Ha
ZoHHOM cyGerpaTe (MCKHAIOMEHEE COCTABNAIOT HEMHOI'HE TIe-
Jarvyeckne, T.e. DOCTOAHHO ILIZBAIODINE B TOJIIE BOABI
CKATBl — MAHTHI), BEIHYXKAEHB AKTHBHO 38CACHIBATH BOAY
3a CUET HEepHOAHYSCKOrc pPacINUpeHKd ITOJIOCTH TIIOTKH,
Ipd 3TOM MexxxKabepHEle MeperopofKH NPMKHMAIOTCA K
Teny, IOCKOJBKY B OOJNOCTH IJIOTKH CO3ZaeTcA IIOHHIKeH-
HOe pashieHue. Myexkyaarypa poroBoll IHOJIOCTH H CTEHOR
TAOTKH, COKDPAINAACH, BRIEABIUBAET BOAY, KOTODAS OMBI-
Baer sabepHEle JenlecTKE U3 TVIOTKH Jepes xabepHLle meryu
{poTOBOE OTBEpPCTHE IPH HTOM ZAKPHITO).

Kposenocnas cucmema npeacTasneHa cepilieM H COCY-
Ramn, o6pasyiomuME OZRH KPYT KpoBooGpamenus (prc. 250).
Obmasa cxema COCYAHCTON CHCTEMEI COOTBETCTBYET TAKO-
Boif ¥ XOpDZOBHIX, T.e. MMEIOTCA ABA& OCHOBHBIX COCYAa —
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Puc. 250. KpogenocHan cucmema aKyms::

1 - neeas conHan SpMEPUR; 2 — GLINOCAIUAR KabepHan apmepun; 3 — neesti
KopeHb CUHROG aopribl; 4 — nesan nepednan kapduHansHas (ApeMian) seHs;
5 — cnunraa aopma, § — neaan 3a0HAR KapOLUNBNENAEA 6OHS;

7 — Xeccmoaan seHa; B - GOPOMHan cucmema noyex; 3 — feean 0OKDEan 6OHE;
10 — sopomean sena nevents; 11 — sOPOMHan cucmena mevenl; 12 — nowonoyHas
seHa; 13 — cepdue; 14 — neesill Kosvepoe Apomok; 15 — Gpiowran aopma;

16 — npunocsiien wadepras apmepus (ro Linane2aysety, ¢ USMEHEHURMU
U DOFONHENUAMY)

GpIOIIHAY I CTHHHAN A0PTH, IPH 3T0M 0 SpIOIIHONH aop-
Te KPOBb ABMIKETCHA K rOJOBE, a 0 COIHHHOH — K XBOCTY.
_ B orauume or nanuverHuka, ¥ pH0 nodeBnserca cepane,
KoTOpOe SMOPHOHANLHO BOSHAKAST N3 ABYX NeTexs Gpiom-
HOH aopTH, NpEYEM M3 3aAHCH NeTJH PASBHRAETCA IpeR-
cepine, a U3 nepeaneii — sxeaypovuer. CregoBaTespHO, ¥
pHO (B TOM URCHe U XPANIEBLIX) CepAlle COCTOMT U3 ABYX
KaMep — npeacepfus U Menymoura. MElMredHas COCTAB-
aqionag cTeHKH cepaia (MHoKapa) ofpazoBaHa moneped-
HONIOJIOCATHIMM KapApoMUon#TaMu., OTHOCHTEeNbHEIE DA3-
MepH CEPATLA XPALIEBHIX Phil caMhule MAeHbKNE CPefH BeexX
no3BoEOYHNX (Taba. 3).

09 7
8

Tabruya 3
Cepaeansiit auaexc (OTHOmMenHe MACCH CEpAnRA
K MACCE TeJA B %) ¥ MO3BOHOUYHLIX DAIBKX KAACCOB
{no CTpeasHUKOBY)

Capaeibii MHOaKC
Knacchl NOAROHOMHBLIX iy
Xpauiesnie puilinl 01-02 0.3
KocTHiie poifiby 0,2-0,3 0.6
| AMdnBun 0,3-04 1,0
Pentismm 0,3-04 2.1
| Mraues 1,015 25
MnexonuTalowmne 1,0-15 1.7
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Puc. 251. Cmposerue cepdua xpaujeesix poib:
1 ~ 8eHo3HbIT cUHYC; 2 - npedcopdue; 3 — xenydouex;
4 — apmepuancHbid KOHYC; 5 — KNansHbl 8PMEePURIEHOZ0
KOHyCa; B ~ Ipe0CcepdHO-NenySouKDBMe KAGTaHb

{no C. M. llegywruny u coasm.,
C UBMBHSHURMU U QOnoNHeRURMU)

Cepane BHIONHAET PYHK-
IMIO Hacoca, obecneunsaiomere |
ABHKCHME KPOBH 5O apTepuaMm. |
JBuxenye XpoOBH 10 BeHAM HHH- '
nAMpyeTca APYTAMH MEXaHHIMA-
Mu. ¥ prIG cepaue mepexadmBa-
€T TOJBKO BEHOZHYK KpoBb, !
KOTOpad NOCTYIAET B OpeAcepAne
H2 OPWJIEraniiero ¥ HEMY TOH-
KOCTEHHOIO BEHOZHOTC CHHYCA
(puc. 251). TIpu coKpanjeRun MHOKAPAA OIpeICepARA KPOBb
BHOABIHBAETCHA B JKEAYAOUEK, ODNAZAIOMMA 3HAYUTEIBHO
Gonee TOACTHIMH CTEHKAMH, UeM Npeacepiue, Knamausr, pac-
TOJIOYKEHHBIE B NIPeJICePAHO-KeTY ROIKOBOM OTBeDCTHH, LIpe-
MATCTBYIOT oGPATHOMY 34TeKaHMIO KPOBY B peAcepaue (CM.
prc. 251). ¥ xpamessX psi6 AUCTAMBELIN OTHAE 3TV A0Y-
K& (001acTs mepexofa ero B aopty) ofpasyer apmepuain-
Hbtdl KOHYC, B CTEHKe KOTOPOTC MMEETCA CJI0i NonepedHo-
NOJXOCATON CePREYHO# MAEIIIEUHON TKAHH, IOCKOABKY OH
ABNAETCA YACTHIO MEeTYAOUKa H COKPAINALTCH BMECTe ¢ BUM,
B aprepnaNibHOM KOHYCE TaK:Ke MMEIOTCS KIANAHKEL, He 1o-
3BOJIAIOIIAE KPOBH 3aTeKaTh OODATHO B IKeMyNOUeK.

HamomuzaeM, UTO IpOIect PacTAKeHMs KaKoH-n1ub0
KaMepHl Cepaila TPHTeKAI0INel KPosbi0 Ha3kIBaeTCA AHAC-
TONOH, & COKpaIleHne MYCKYJATYDRl CTEHOK — CHCTOJOMN.
YepenoBanua QUACTONbE B CHCTOMK 0GPA3yIOT MUKIB cep-
AeaabIx cokpamenuii. [lepmoguunocrs coxpamenui y pas-
HBLIX BHOOB BAPbHPYET H 3aRHCHT OT MEOTAX DOKAZATeNeH:
BO3pacTa W pasMepa puibn, ee QYHKIHOHANBHOIO H 2MO-
IHOHAJBHOTO {CTpax, ATPecCHA K T.4.) COCTOSHAA, TeMMe-
PATYpHE OKpYXKAKOIGeH BOZHI ¥ T.H,

ApTepnanbrHag CHCTeMAa HaugHaeTcs ¢ Gprom-
HOii AOPTHL, B KOTODYI0 IPOAOISKAETCS APTEepHANLHBIN KOHYC.
HamoMuHaeM, 9TO APTEPHANBHELI KOKYC FHCTOJOPHUYECKH
OPHHALNEKAT UMEHHO JKeTYROUKY, & He aopre (X0TS BHeIIHE
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MOXO¥ HA Hee), IOCKOJIBKY 00pa3oBaH KapAROMHOMTAMA %
Y4aCTBYET B CACTOJIE JKNIYI0YKA, TOra KaK MBIOIEYHAA CTEH-
K4 A0PTH K BCEX APYTHX COCYACB COCTOMT H3 THAKKMX MHO-
uHTOoB. Benosnas KpoBbL OOMMKHA OBITH AOCTABIEHA K OpTa-
HaM rasoofmena — xalpaM, rae oHA HACHIIASTCHS KHCIOPOFOM.
Jiast arore ot OponiHofl A0PTEI OTXOJAT MATH NAD IPHHOCH-
ITHX EabepHRIX cocyJoB (B COOTBETCTBHE € KOJHYECTBOM
sxa6p), 3aTeM NepeAEsas U3 HUX HALIDABISAETCA K MOABASHIY-
HOH AyTe B KPOBOCHADIKAET HAXCAAINYIOCA TaM IOXYxRa0py,
a BCe OCTAJbHBIE KPOBOCHAMMRAIOT Lennie XalpHl, PACIIONo-
JKeHHBIe Ha #afepHbx ayrax. OKcHreHHpOBAHHAA (HACKHIIIIGH-
HAA KUCIOPOAOM) B KAITWAAAPax 3KabepHEIX JeNecTKOB KPOBb,
CTABIIAA Teneph APTEPHUANBHON, N0 BHHOCAIINM KaGepHRIM
aprepuaM (MX KOMMYECTRBO COOTBETCTBYET YACHY MOJXYXKA0D)
HAIPABIAETCA B 00IHe BHHOCAIIAE XabepHEIe apTepnH (X
OATH Oap — COOTBETCTEEHHO YHCJY MPHEOCANHE COCYVAOB),
KOTODBIE, CJIHBAACH, 00PasyIOT NapHEe MPOAOJABLHEIE COCY-
Mt — KOPHH COEEHOH A0PTHL. 3aTeM KOPHH A0PTHL CANBAIOT-
ca i o6pasywoT CIHHAYIO 80PTY, A OT BepeEHeit Iaphl KopHeil
A0PTHI BIEpeN OTXOAAT COHHEIE ADTEPHH, HeCYIHe KPOBL K
rosope. Cowasan aopTa, PacloNOKeHEAS IO IOSBOHOTHLIM
cTon00M, HANIDABAAETCA B XBOCTORBOM OTHen Tena, IO OYTH
OTHABAA HoJiee MeJIKHe COCYARL, KpoBocHAOKa0MAe ECe BHYT-
PeHHHE OPTaHH B CTEHKH Tena.

BeHo3HAA CACTEMA OCYLECTBIAET OTTOK KpO-
BH OT BHYTPEHHEX OPTaHOB M CTeHOX Teya. O6pazosapma-
fCA BO BPEMA CHCTOMB MMeAYAOUKA NYAbCOBAA BOJHA, KO-
TOpad THAJA KDOBEB IO APTEPHAAM, IIOJTHOCTBI0 3ATYX8ET B
COCYAAX MHKDODMDKYIAATOPHOTO PYCIA, TOITOMY ABMME-
HEe KPOBA 110 BEHAM OCYIIeCTBIACTCH, IMasEKM obpasom,
3a CIeT COKPAIleHHS CKeleTHOH MYCKYAATYDHL.

Benosmaa KpoBb OT nepepHe yacTH Tena (Hpexae pee-
ro, OT roIOBL) cofHpaeTcs B NepefHNe KapAMHAILHEe BeHb
{ux Aee), a or sagued TACTH TeNa (KpoMe KHIIEYHHKA, CE-
Je3¢HKH H NADHRIX OJIABRNKOB) — B 3aiHHE KADAMHATBHEE
peHBl. Kak M ¥ JaHIETHHKA, NepefHUe X 3aJHHE KapAM-
HAJTBHEE BeHL COOTBETCTBYOLIEH CTOPOHHK, CAMBASCH, 00-
Pa3yIOT KIOBBEPOBH NPOTOKR (UPaBLI# ¥ NeBHiil), KOTOpHE
BIAMAIOT B BEHO3HOE PacIIMpeHne — BeHOSHAH CHHYC.
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ObpasoBaHye 3AAHAX KAPAMHANbLHEIX BeH CBA3AHO €
BOPOTHOM cHcTeMol nogek. CHauana BeHO3Had XPOBL CO-
fHpaeTCcA B HENApPHYIC XBOCTOBYIO BeHY, KoTopaa BOMHASH
NOYeK AeNHATCH Ha BOPOTHHE BEHH II0YeK. DTH BeHEl BCTY-
AT B MOYKHM M PACHAJAIOTCH TAM HA KAaDMLASpH, ob6pa-
8yd BOPOTHYIO CHCTeMY modeK. OUHCTHBIINCH OT NPOIYK-
ToB ofiMeHa, XpOBE cobupaerca B 3aJHHe KapHHHAILHEIE
BeHEI, KOTODhRIe BHIXOAAT H3 IOYeK, HANDABIIIOTCS BIIE-
pel K NepefHUM KapAWHAALHBEIM BEHAM H, CHHBAACH C
HEUMH, 006pasyloT KIOBRePOBEI OPOTOKH,

BerozHad KpoBh OT ONAPHHIX IVIABHHMKOB cODHpaeTcst
B 60KOBHIE BEHK, KOTODHE HelOCPEeACTEeHHO BOAAAIOT
B KIOBbEPOBH! IIPOTOKM CBOEH CTOPOHEL,

! Kak 1 y JaHneTHHKOR, BeHO3HAA KDOBL OT OPTRHORE
HHIOEBAPEHNA, 8 TAKKE 0T CeJIe3eHKH 0 NMOMANAHAS B Cepl-
Ile IPOXOZWT d€pes BOPOTHYIO CHCTEMY IleUeHH, T'Ae OCBO-
GORAAETCHA OT TOKCHUHLIX BeIIIeCTs H HOPMARU3YET YIJeBoa-
a1t Ganane. Iag s1oro orgoaaiMe 0T OPraHOB TNICRAPEHAS
BEHEI COSANHAIOTCA ¢ ceiedeHOYHOH BeHol ¥ ofpasyioT KpyH-
HYI0 BOPOTHYIO BeHY, KOTOpad IPOHAKAET B IeYEHL B ofpa-
ayeT TAM BODOTHYIO CHCTeMY (pacmafaeTcd Ha KalH/LIADE]).
M3 peveHu KpPOBE OTTEKAET IO NEYEHOYHOHR BeHe, HENIOCPEA-

' ¢TBEHHO BIAAAIOIIell B BeHO3HEIH CHAYC.

Oo0muit oTHOCHTENLHEIH 00beM KPOBH 110 OTHOIISHHIO
K MAacce Tena ¥ XpalleBrlx prb auxe, yeM y IpYrAx KAac-
€OB MO3BOHOYHBIX (Tabx. 4). BepoaTHo, 5T0 ¢BA3aHO ¢ 00-
PasOoM RUIHHN PO, HAIPUMeED, BoZa HOAASPKHBAST TeJO,
YTO CAJLHO YHpOIIaeT HeOOXOARMOCTE NNPEOJOJIEBATE CHAY

Tadauya 4
OraocaTeabHAd MACCA KPOBH
Y MOZBOHOUHHIX DABHHX KIACCOB

(mo Hpoccepy u Bpayny)

Knaccl No3BoHoMHLIX OrvnocuTensHan macca kpoph (e %)
| XpaweBbie pLibbi 2-7
%cm_t_.te puibbl 2-7
TAmcuGun 3-9
“1Pentunyw 4-15
HRTMU 6-10
‘IMnexonuTalolMe 6-13

323



BCEMHDpHOro Tarorteiss, KpoMe Toro, ropugoHTanbnoe no-
JOMEHHE Tesnd CHOCODCTEYeT SKOHOMHY JHEPrum U objer-
yaeT DepPeABHMXEHNE KPDOBH — €6 He HAAO IPOTAIKMBATH
BbICOKO BBEpX, YTO HMEeT MeCTO, HampHMep, B KpOBeHOC-
Holl cmcreme xupada. Buaumo, mosroMy y peib Manens-
Koe cepzue (cM. tadn, 3).

Kposp COCTOMT M3 ILIASMH H POPMEHHLIX 3JIEMEHTOB
BCEX OCHOBHLIX THIOB (3PHTDOLATOB, JEHKOMUTOR H TPOM-
foumuToB). OCHOBHHIM opraHoM 00pas3oBaHud BeeX dopMes-
HBIX 3JIEMEHTOR ABJACTCA Cesle3eHKA, & TAKME MMOYKH (0co-
GeHHO HepefHAA YacTh), POTUKYNSPHLIH CHHIHTHI, pacno-
JIOXKEHHBIA ¥ 0CHOBAHAA KabepHLIX JeNeCTKOB, KPOMe TOTO,
IPHTPONHUTH QOPMHUDYIOTCA B CAH3UCTON 000ONOUKe KEIIeY-
HHKa. B celeseHke IMPOMCXOZAT He TOJNLKO MeMON033, HO H
pacmaj crapsix spurpouuror. Huarepecno, aro y pwb B me-
padepudecKkoil KpoBH NOCTOAHHO HAXOAMTEA GONBINOE KO-
JHYEeCTBC He3PeNRX SPHTPOUWTOB, UTO He SABIASTCH IPH-
3HEKOM NATONOTHM, KAK ¥ B3POCHAHIX MJIEKOIHTAIOIIHX.
Spumpoyumet daxce 8 spesom cocmosnuu codepxcam adpo.
JblxaTenbHEIM HUTMEHTOM ABJAAETCA reMorao6MH, npHAa-
omui XKPOBH KPAacHYI okpacky. Koamgecrso GopMeEHEIX
3JIEMEHTOB ¥ HX COOTHOWIESHHA IIHPOKO BAPLUDYIOT ¥ pas-
HHX BHZOB. II0 ¢paBHEeHUI0 ¢ APYTUMH KJIACCAMH HOO3BO-
HOYHBIX KPCBE DHIG COAEPIKAT OTHOCHTEBHO HEMHOID 9PHT-
POLHTOB H HMeeT HH3KYIO KECJIOPOEHYI) eMKOCTS (Tabn. 5).

Y pHi6 mMeeTca MPHUMUTHBHAA AUMPAIMULECKAR CUC-
mema, HpeacTaBIeHHAS TOHKOCTCHHBIMH TUMATHYCK IMA
COCYAAMH PasHoTo Kanubpa, THEMMATHUYECKHS Y3NEL OTCYT-
crByoT. JImMdaradeckaa cacTeMa, HApAAY ¢ BeHO3HOHR,
ofecieunBaeT JpeEaX TKaHeil, yEAAAA CKAILIMBAOLMYIOCH
B HMX ¥RHIKOCTH, KOTOpDaA MOCTYIAeT ¢ KPOBRI. Cleayer
OTMETHTB, YT0 PeYb HJET He 0 MUPKYIAINE TAMPEI, a ANIIE
o0 ee OTTOKe, IOCKOABKY JHMPATHYECKEES COCYAR He obpa-
3YI0T 3AMKHYTOrC Kpyra, HO BIIAZAIOT B BeHE.

Buideaumenvnan cucmema NpeAcTasIeRa napoi my-
ROBULLHBLX NOYeK (Me3oHedpocoa), KOTODHE BBHAY YAAM-
HEMHRIX TeJ PRCIOJATAXTCH B TOJOCTH Teja BAOJL NO3BO-
HOuHOro cronba. Hepeguue KOHIE OYEX CYIKEHEI, & 3aTHHe
pacimmpensl. MezoHedpock apaawTes HYHKIHOHNPYIOITHMH
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OpraHaMH BREIINEHHS YV B3POCAHIX ocobeil, 0fHAKO B X0fe
aMODHMOEAJIBHOTO PASBUTH CHAUYANA 3AKAAALIBAIOTCH TO-
JIOBHBIE€ IIOYKH (OPEATIOMKH, MAH npoHedhpockl) ¥ JHIIB
3aTeM OHHM CMeHAIOTCA Ha TYJORHIIHBIE HOUKH (pac. 252).
Ilpennouxa BHemrHe NMOXOMKA HA MeTaHeHpPHIHE KOJNbua-
TEIX uepBell nay fecuepeneEnx, OHa ofpasoBada S0NLLHINM
KONMHYECTBOM KAHAABUEE, KABMIEIN U3 KOTOPRIX CROGOA-
HBEIM KOHIIOM OTKPBIBAETCH BC BRTOPAYHYIO HOJOCTE TeNa, &
[IPOTHBONONOMHERIM — B ofmjuil 214 BCeX KaHAABUEB BHI-
BOAHOI NPOTOK, HOTODHII HaswpIBRETCA NpOHeppuULecKuM
kanaaom. CBoOOAHKI KOHel, paclIRPeH B BHIC BOPOHKH —
redipocmonma, KyAa U3 HOJOCTH Tella NOCTYIaeT KEJKOCTD.
B oTauuue OT JAHUETHUKOE, HEPPOCTOME UpeANOUKH HE
HMEIT COJICHOUUTOE, KPOMe TOI'0, KAHAMBIEI PDACIONAra-
I0TCH He MeTaMepHo, a KoMaaxTHO, HecMorpa Ha To uTO
NpefIOYKA YIANAET BEIIEeCTBA, PACTBODEHHLIE B IIONOCT-
HOB HHMAKOCTH, BOAHZH HedpOoCTOMOB 0OpasayiOrTca COCy-
OACTHIEe CILNeTeHHdA, U3 KOTOPHIX PUABTPYETCHA NIA3MA
KPOBH M 34TeM MOCTYNAeT B NOJOCTE KaHansles. HsnyTpn
KaHANBNE BRICTJIAHEL JKEJNE3ACTHIM SINTENNEM, BEIMOJANHA-
0IMM BRIAEIUTENBHYI0 PYHRITHIO.

Tponedpoc PyHKIUOHNDYET TONBKC Y 3apOSBIIIel H
cMeHAeTcA Bosee COBEPHIGHHON TYJAOBHUIHOM mMOuUk0i, KO-
TOPAS BAKAAARIBACTCA NOSATA NPeZNOuMKH. B ornuume or
TOJOBHOM MOYKH, KAHAJBIEL TYIOBUITHON NOTKH 0DpasyoT
CNeNble pacEpeRns — GOYMeHOBR KANICYJIEL, OKPYKAaIOIIe
cocyaneTeil Kaxybouer (pac. 253). Ha xayboyxa BRIXOZHT
BRIHOCAIIHHA COCYH, KOTOPHI TaKIKe HECeT APTEPHAJILEYIO
xpoBk. BoyMeHOBA KANCY/Ia BMECTE ¢ COCYRMCTHIM Kaylou-
KOM HASHIBAESTCH MANBOUTHEBRM (IIOYeUHLIM) TeJLIeM, KO-
Topoe BMecTe ¢ KAHANBIEM COCTABIIAET CTRYKTYDHO-QYHK-
IHEOHANBHYI) eAHHALY HOYKN — Nedpor. YV XpaiesHX pHb
B HedpoHe ewe cOXpaHAeTca BOPoHKa (HedpocToM), HO
byHKIROBANRHSA HArPYSIKA e HeBeAUKA.

KpoBs, Ipoxoad Nox AaBIeHNEM depes cocyAbl Kaybou-
Ka, TepseT 4acTh ILIA3MEl, KOTOPAA BRIKHMAETCH B MOJOCTL
GoymMeHOBON KANCYAB W ABAAETCA NepBHYHON MO4oi#,
Cocras neperuHOM MOYH BO MHOTOM CXOMK C ILIABMOM KpoBwH,
HO B Hell OTCYTCTEYIOT BHICOKOMONEKYAAPHEI® BEIECTEA,
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Tabauya 5

6,0

88
3,0-100
7,0-12,0
10,0—22,0
15,0-24,0

KncropoaHan eMKoCTs XPoBK
(e % Ha enMHMLY 0bLEM)

IpUTHOUMNTOR

B 1 M KPOBY (B MPN.)

0,15
0,12
048
0,98

57-35
8.4

Konwsecteo

(na C.II. HaymoRa)

OcoleHHOCTE KPOBH ¥ PASHEIX KASCCOB MOABOHOUHMX
OTHOCKTNBHOS KONTHYECTRO
kpoeu (B % K macce Tena)
1,5-30
42-49
42-74
5,790
55-85

XpAllesble
Poibbl KOCTHENIE

Fpynnbl NOIBOHOYHIIX

| Pt

Amcdubun GecxsocTuie

Pentvnuk
N

Mnexkonurail1e

| AMbnBnu xpocTaTe

114293 54

Puc. 252 Pazeumue
GLIdBAUMENLHOT CUCBME!
¥ NO360HOUHbLIX.
Paszsumue apednoyKy ¥ ROI6OHOYHbLIX
{A u B — dee nocnedogamensHble
cmaduu): 1 = comumn; 2 — npednoYeuHiiy
Kawaney v npomox; 3 — boxoean
ANBCIMUHKR; 4 — BINMOPUNHAN RONOCML
mena; 5 — weaiixa coMuma
{unu wecbpormos); 6 — eoponKa;
B8 = cmepaoapamMMa 20108HLX
U PAIBUSRICLILIICR NOPBUNHBLIX [TOYEN
¥ nosesonovHbX: 1 — acpma;
2 ~ smopuYyHan nonocHit mena;
3 — kaybox; 4 ~ Gpbixedsa;
— npoxebpuyecKkan mpybouxa;
6 APOHBPEPUNECKUT POMOK;
7 — nonocmit Hehpomoma (8);
9 - soporKka; 10 — MezoHabpuvecKas
mpyGouxa; 11 - xopda; 12 — Spiowiung;
13 = Muomom; 14 — cnunnod Mose;

Puc. 253, BoymeHoea kancyna
€ COCYOUGITILIM KITYOKOM
1 - RPUROCAWUG KDOBEHOCHLIT COCYD;
2 — guinocawUl KpOBERHOCHIT coCYd;
3 — Boymerosa Kancyna; 4 — cocyducmstii
KnyboK; 5 — nepeudtan Mo4a;
6 — novevHBIT Karanety, 7 — 8opoHKa
FOYGUHOZ0 KBHEALUE (HBDOLIMOM),
OMKPLIBOBACH & NONOCINY mena
{no A. u 1. Knegz, ¢ dononueHuUAmU)

KOTODHIE 3AJePIKNBAIOTCHA TOBRAM SaphepHHM QHABTPOM,
COCTOAIHM W3 SHIOTEAHNA KANMNANEDaA, SOATENHA Kamncy-
nst ¥ Gasansuok MeMOpadel, XOTopas ax pasgensger. Ilo-
aroMy nponece ofpasoBaHHa NePBEYHOH MOUYM HA3HIBAeT-
cs yasrpaduaprpanneii. OCHOBHLIM OTJIHIAEM TYJAOBHIN-
HOI IOYKHK OT I'OJIOBHOH ABNAETCHA TO, ITO OHA 00eCTIeUEBaLT
PUIETPANHI0 HENOCPeECTBEHHC KPOBA, & He TOJOCTHOIL
KHUAKOCTH, KAK 9T0 OGPOHCXOIZUT B FOJOBHOH IouKe, 3To
3HAYHUTENBHO 2(d(exTHBHEee, TOCKOILKY H3 BCeX KHAKO-
cTeit BHYTpPeHHell ¢cpeibl HMEBEHC KPOBh ObecIIeYNBaET AAJb-
HHH TPAHCIOPT BEINECTB, B TOM YACAE M TOKCHYHBIX.

Ha xancyns mepsAYHAA MOYA [OCTYIIAET B KaHAJELN,
medpoHA, Mie OPORACXOAMT peabcopbuma, T.e. ofpaTtHOE
BCACHIBAHME N3 MOYH BOZLI, HEKOTOPEIX COMell, CAXAPOB H
APYIHX HYXHLIX OPFraEHBMY BeEIllecTB, IOTePI KOTOPBIX
Orta OM ABHO HeXenaTenbHOH. PeaGcopfupoBaHHHEE Be-
IecTBA BO3BPAINAIOTCA B KPOBb, 0Jaro, 4To KaHajel He-
¢dpoHA IyCcTO ONNeTeH KPOBEHOCHBIMH COCYZAMHE, NPEICM
HampapjIeHre TOKA KPOBH IIO COCYAAM H MOYH IO KAHAIB-
By OpOTHBOUGCIONEOD, YTO B SHAUNTOALHON Mepe ofmerga-
eT TPARHCHODPTHEHE ONpomecesl, OXHOBEPeMeHHO ¢ DTHM KJeT-
K¥ JKeNe3MCTOrO SPOMTENRH, BHICTHAAINErO KaHale,
H3BJICKANOT H3 KPOBH BelECTEA, NOMIENKATHE YIAICHHIO,
NePeBOZAT HX B COCTOAHME KOHEUHOTO [POAYKTA 0OMeHa N
BRIAEJAIOT B HOJOCTh KAHAJABIA, ¥ XPAIMEBHX pHi KoHEe:-
HEIM OPOZYKTOM 830THCTOTQ o0MeRa ABRIAETCH MOIEBHHA.

I — cmepatzpamma CohOPMUPOBANNLIX MEPSUYMBIX NOYEK Y NOSEOHOYHLIX,

1 — acpma; 2 — aMOPUNHER NONCCMe Mena; 3 — Nonosol eanux; 4 — knylodex;
5 — Bprinedia; 6 — Mansnuzuess Menobue; 7 — MesoHedpuveckan mpysouns;
B — muomon; 9 — goporika; 10 — xopda; 11 — prowiuna; 12 ~ 6oRLOE MPOMOK;
13 — cnuHHoil Mo3z
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Taxuy 0GpazoM, HEPBATHAA MO, IPOX0IA 0 KaHANb-
uy Hedpora, ocpoborzaerca 0T HY;KHBIX 0PIAHH3MY BeIecTR
(ouu BoappamaTCeH 06pATHC B KPOBL), HO oboramaercs npo-
OYKTAMHA XKASHeAeATeJLHOCTH, CTAHORACH BTOPHYHOH MO0,
00BeM KOTODOI BCerna MexsIlle, yeM offbeM nepBUYHO MouM,
sa cyer peabeopbuuu. Mz sedpora BTOpUMHAA MoYa IOCTY-
naeT B cobUpaTeNbHEIe TPYOOUKH, KOTOPHE, B CBOIO O%epe/b,
BOAAAIOT B IIAPHBIE MOYETOIHRKHY. ClefyeT OTMETHTDb, YTO B
TYAOBHINHEOH MoYKe MOYETOUHHKOM SBJIAETCA nporedpuuec-
KHE Ragax rnpowedpoca, nonyunsminii HaspaHue Mejoned-
PARLHO20 KAHARG {RPOMOKQ ), UNL B0ALPOSA KAHARA { npo-
moxa). MoueTOYHHIKY TAHYTCR BAONE OpIOUIHON CTODOHEL
10%eK, 3aTeM COeAARAIOTCA H BIANAIOT OGIEM OTBEPCTHEM B
KIOARY. ¥ CAMIOB UPOTOKY MOYEBLIAeAMTENBHOH M HOM0-
BOli CACTEM CBA3AHBI MEXKAY coOOMH.

Hoaoeaa cucmema xpsameBrIX peil npeacTapieHa gap-
HEIMY [0JIOBEIMH JKeJIe3aMHI ¥ NOJOBRIMH ApoTOKamMu. Myx¢-
CKOA NOA0BAA CUCMeMi AHATOMHYECKE CBS3aHA ¢ MOYEBLI-
AenntenprON cumeremofi (puc. 254). IIpoToXM mapHMX YA-
JHHEHHLIX C6MEHHHKOB NPOXOAAT Teped BEIECTBO IIOYKY U
BIAAAIOT B BOXEPOB NPOTOK, KOTOPHIL ¥ CAMIOE BHIHOMHSA-
eT aBe QYHKOHA: MOUETOYHHKA U ceMATposoas. Kanansuw
nepefilHero OTAeNa NOYKH He YUACTRYIOT B 0GpDABOBRHEH MOYH
# cooBiNaiTes ¢ CeMABHHOCAIINMY KAHAJLIAMH, COOTBET-
CTBEHHO, BCA MEePEZHAA YACTD MOYKH, OKPYRAIONIAA HaZa b-
HBIH CHIBHO H3BUTOH OTAR/ CeMANPOBOZA HASKIBALTCS HIPU-
JaTKOM ceMeHHHMKA., KoHueBoll oToen BOJLPOBA IPOTOKA
(cemanpoeoasa) ofpasyer TOHKOCTEHHEIE PACIUMpPeHNA — ce-
MeHHbIe MY3BPEKH, KOTOPhIe HE IMOMOJOIHYHEI CeMEHHEIM
MySHIPLKEM BRICIIMX MOSBOHOUHHX. O6a ponesdoBa OpPOTO-
K& COSQEHAIOTCA F BIATAKIOT B MOYEINOJNOBOEK CHHYC, KOTO-
PHIi OTKPHIBAETCA HA BAAIOIIEMCA B KI0AKY MOYEI0JOBOM
COCOMKe. ¥ CAMILOB MOYTH DOJHOCTHI0 PEAVLIMPYETCS MIOJ-
Aepop OpoToK (0 HeM OyAeT CKa2aHO HHXe), OJHAKO €T0
ocTaTey o6pasyioT napHbe MEIIKH — CEMAIPHeMHHKH, KO-
TOpHEe IPAJETAIOT K CeMe@HHRIM NY3HIPHKAM H TAKIKE BhOAa-
AAX0T B MOUYEImOJIOBOM COCOvEK.

Menckan norogas cucmema OONHOCTRI) OTAGNEeEa OT
MO9eBBIAGNKTENbHOH. V caMOK XpAmessX pwl Boabdos
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Puc. 254
CxeMa 83aLmMocanA3t
estdonumeonsHoil |
u nonosoll cucmem
¥ GOOHBIX FIO380HONHBIX:
A ~ 33po0bitiesoe COCMORNLG;
B — sapocnas camia; o
B — sapocnsiii camey:
1 - npednouxa; 2 = mynoatity+an 8
nouka; 3 — sonada; 4 — xanan npednouxy; 8
§ = monnepoe kaHan; § — aonuihoe xkaHan, 7 — 8oponKa Ailueeods; 8 — knoaxa;

9 — mMoveeoli nyasips; 10 — npaman xuwke (o [manbaayseny)
IPOTOK BRHIIOAHAEST TOJBKO GYHKIOMI0O MOUYETOYHHKS, &
NOYKA He CEA3aHK ¢ Noaoroil cucremoil. ITapawne moso-
BhIe JKele3H (AHYHHKH) PacHOJIOMEHH B MOJOCTH Tena,
Gyay«un GMKCHPOBAHHEIMK HA CTeHKe OOCPeACTBOM Ophi-
elikn. B oraAuMe OT ceMEeHHHKOB, SWYHNKR He coobma-
10TCSE HETOCPEACTBEHHO ¢ MOJOBEIMA IIDOTOKAMH, a BhAe-
JAI0T NOJOBEIE KJETKH B IMOJIOCTH Tesa, H YiKe OTTYIAA
raMers HOHDAZRI0T B NPOTOKH., HMH y caMOK XpAmeBRLIx
PHIO6 ABAAIOTCA MIOAAEPOGHL NPOMOKL, KOTOPHE 3MOpHO-
EAILHO PA3BHBAIOTCA B PE3YABTATE PACIiCILIeRHI NpoHed-
PHIeCKOPQ NPOTOKA HA IBa: OAHH M3 HUX CTAHOBMTCH BOJNE-
doBLIM DpoToKOM, & Apyroit — MioaneposnM. Ofpammaem
BHAMAHHEe YUTATENA HA TO, YT0 MogobHoe 06pA3OBANNIE MIOM-
JlepoBa RPOTOKA CEOHCTBEHHO XPAINEBRIM prifaM, HO ¥ ApY-
I'HX HO3BOHOYHBEIX OHH MOPYT BOSHWKATH B sMOpHoreHeae
CAMOCTOATEABHO OIAPANNEALHO ¢ BOAMGOBBIME OPOTOKEMHA.
Kak M1 y:xe roROPUAM, ¥ CAMIOB MIOJIEPOBH MPOTOKH
HOYTH NONHOCTHIO aTpodbHPYHTCH H ocoboro 3HadeHEHns
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NI TOJO0B0H CMCTEMBI He HMeOT, OLFHAKO ¥ CaMOX OHM paa3-
BHBAIOTCA B glinepofrl. 3agHuil KoHen, paclIoNoKeHHbIi
BOAMSY AHYHMKA, DAcCIIApAETC, 0Gpasys BOPOHEKY AHIIeRo-
Ia, KOTOpAaA COOTBETCTBYeT HedpPOCTOMY FONOBHON HOYKH.
B HauansHOM oTacne SilleBOJOE HAXOAATCA CRODPJYIIOBHIE
JMeesbl, CeKPeT KoTophix dopMupyeT 060ONOUKY ANl 3aa-
HHe pACIIEPeHHbIe CTHeNR AHNEBOAOB HHOTAA HA3BIBAKOTCH
«MaTxoil», OHH OTKPHIBRIOTCA B KJOAKY CAMOCTOATENLHEI-
MH OTBEPCTHAMH, He coobInaack ¢ MOUYETOUHHKAMHA.

Pazsumue. MyxcEHe DOJOBRIe KIIETKH DA&SBEBAIOTCA
B KAHAJBIAX CeMeHHHKA, HO 3aBepIIaeTcA CIePMATOreHes
B €ro IPHAATKE, KYAA PasBEBAIOINECH KJACTKH NONANAIOT
Yepes ceMABBIHGCAIAE IPOTOKA. 3pekle CIepMATO3OHAR]
HAKAIUTHBAKTCA B CEMeHHEBIX OySHIPHKAX H CEMEHHEIX MeLl-
xax. OnJofoTBOpEeHNEE ¥ XPAMIEBRY PLEIG BHYTpeHHEE, DDA
9TOM COEPMS& 3a CUEeT COKpAalljeHHil CTeHOK CeMeHHRIX Oy-
3HIPBKOB M CEMEHHbLIX MEIIKOB BHTATKHBAETCH B KIXOAKY
E ¢ TOMOINBI0 KONYAATHBHEIX OPIraHOB BEOAATCH B RJAOAKY
CaMKM, 8 H3 Hee B HOJIOBEIe IIYTH.

ShuexmeTra Yepes paspHB B CTeHKe ANIAWNKA CHaYa-
74 DOMAJAET B MIOJIOCTh TEJIA, 4 3aTeM Uepe3 BOPOHKY, KOTO-
pas ¥ 9TOMY MOMEHTY YBEIHYHBAETCH B pasMepax, MPOHH-
KaeT B mpoceeT dgiinlesofa. B nepeannx oraenax Aiiuesoaa
38 CYeT CeKPEeTa CKOPAYIOBHIX Kejed ofpasyercsa ofos0uKa
aiia, TAM sKe IPOMCXOANT OMIOAOTEOpEeHAe, 3aTeM odopM-
JNeHHOE AMIIO 38 CUET NEepHCTAILTHRH CTEHOK MIONAECPOEA
NPOTOXa IEPEMEIASTCA MO HANPABRCHHIO K «MaTKes,

fAi#ina akya ouens KpyuHue (HaopamMep, AA110 KHTOBOMH
aRyJabI nocTUraer Gomee 50 cM B WIHHY), MOKPHITH ILIOT-
Hoi 0B0JICUKON M YacTO HMeOT CAOMHYIO thopmy. Obruao
AHA OTKAAALIBAIOTCH MOOAHHGIKS B YKPOMHOM MeCTe, 1TOCHe
Yerec HM OAMH H3 popmTeneii He oKa3nBaeT NOTOMCTEY HHA-
KAKOIO BEAMAHKA. JIHilp HeMHOTHe XpAlieBkle PEIOH (Ha-
NpHMED, TIONAPHAA AKVAA) MeYyT MHOTOYMCIeHHYIO MeJ-
®y1o ukpy. ditoo prif oTHOCHATCA K MeEROREYUIMANLHOMY
TANY, T.€. COAEPKHT oveHb GONBIOe KOAH9IECTBO JKeATKA,
COCPEAOTOYEHHONO ¥ OZHOTO K3 HONIOCOB fiIna, DOSTOMY
IpoGneRre ARCKOAAaIbHOE. Pa3BuTHe NPAKTHYECKH HOJI-
HOCTHIO HPOXOZAT BHYTPH Afina, TAK 4TO H3 HErO oﬁmno
BHIXOAUT BIIONHE ChOPMUDPOBAHHOS JKEBOTHOE. .
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Y MHOrVMX XpHIileBHIX PHO OGAOAOTBOPEHHOEe AHEOO OC-
TAETCH B HOJOBHIX MYTAX, H TAM IPOXOAUT CBOGE DassHTHe
sMOPUOH, KOTOPRIH BHATAJE THTASTCA 34 CUET 3AlIacoB JKeJIT-
K8, OFHAaKO B JalbHelIeM NMPOHCXOAHUT CPAUTUBAHHE CTEHOK
JKEJNTOTHOTO MEIIKA CO CTeHKAMM «MATKH», TAE 9T0 ARNO
BaxoguTesa. Mexay passHBAIONIEMCA SMODAOHOM B MATEDPEIO
obpasyerca o0mAaA CETH KPOBEHCCHBIX COCYAOB, Yepe3 KOTO-
pHie NPOHCXONAT OOMeH BellleCTBAMM. IT0 HaDOMEHAET ILIA-
IeRTy MaexommTarommux. Ilo oxoHyaruH A»MOGDHOHAMBHOTO
PAIBUTHA MOHOAOS KABOTHOE BEIXOAMT U3 NOIOBHIX ITyTell 1
Cpazy e HAUMHHAST CAMOCTOATEABHYIO KUSHb.

Hepenas cucmema anaTOMEIECKH TOAPASHLAALTCA HA
HEeHTPANBHYI0O H BepEbepHUYecKYR, a (PUIHONOTHYECKH —
Ha COMATHYECKYIO H BEPeTaT#BHYI0. K IeFTpaisRoil HeppHOM
cucreme (ITHC) ormocar enuBRO H romopHol Mosr, Bea
HepBHAA TKaHbL, PACIIONOKEHHAA 38 NPEACIAME 3THX 0Dpa-
80BAHWI, COCTABAALT NepAtGhepPAYECKYIO HEPBHYIO CHCTEMY,

Opraaugsanus ITHC y pei6 (B ToM uncie U XPAOIEBHIX)
HAXOAWUTCHA HA ZHAUHUTENLHO 60Jiee BEICOROM YDOBHE, He-
wenn y 6ecuepennrix. HamomaumM, uto y mannersurka [ITHC
afpasoraHa HeagHbdepeHUNPORAHEON HePBROI TPYOKOMH, Io-
JOBHOI MO3T oTcyTCTBYeT. ¥ pHb HepBH2A TpyOKa audde-
PEeHIUPOEBAHE HA ZAJHIOK YACTh — CIIMHHOI MO3r M nepej-
HIOI0 — FOJOBHOH MO3r, DA 3TOM ICIEDEYHHIE PAZMEPH
FOJOBHOT'O MO3TA 3aMEeTHO YBeIHURBaoTeda (0 CPaABHEHUID
€0 CIIMHHBIM), K OH, HECMOTPA HA TO YTO HPOTIKEHHOCTE
COMHHOIO MO3ra 3HAYHTEJAbHO GOMBIIAS, MMEET IPHMEPHO
pasHYy® ¢ HHM Maccy., OGiuee crpoenme ITHC y pmb no
CPABHEHHIO ¢ BLHICOIMMH HO3BOHOYHLIMMY 3XHBOTHBIMH T0C-
TATOYHO IPAMHTHBHO, ®TO OTHOCHTCS X HeGOJNBUION Macce
Mosra (y xpamenstrx peid seero 0,006 — 0,44%, Toraa Kak vy
maexomuTainiux — 0,3 — 3,0%), nefonvmomy romoeHoMY
Mo3Ty, CA860MY DAa3BUTHIO NePegHEro MO3Tra U ap.

: - CnnEHO ¥ roIopHOH MO3r 00paBORAME HePBHOI TKA-
HBI0, KOTOPAA COCTOHT B3 ceporo H Genoro Reifecrsa. Ha-
DOMHMM, YTO I'HCTOJOIHYECKH CEPOE BEeIleCTBO KPENCTAB-
AsteT coboli CKOILIeHHe TeN HePBHKX KASTOK M OTXOIAIIUX
OT HUX OTPOCTKOB, O¢Jsioe BellecTBO 00PABOBARC ANMHHEIMY
OTPOCTKAME HeifpOROB, OKPYXeHHRME MHBCIHHOBEIMH 000-
Joyrkamu. B corEHOM MOSTe cepoe BeIIeCTEO PACHONATACTCS

331



B HEeHTpe, a Genoe — mo nepudepnu. CROILIEHHA CEPOTO Be-
mecrsa ofpasyioT Anpa (YACTO OHEW HMeIOT BHZ CTON60B,
DPOCTHPAICUUXCA BAONL CIHHHOTO MO3ra), KOTOpLIEe ABIA-
JOTCH HEePBHEIMM IeHTpPAMHE H ofecrneuuBaloT BHINOJHeHWE
TmpocTeimuX pedieKcoB, B OCEOBHOM ABHTATeABLHEIX. Be-
J0e BeIleCTBO OCYINECTRAAST MePefady HePBHLIX WMUYNIb-
COB, B TOM YHCJE MeKAY CerMeHTAMH CHHHHOTO MO3Ira, &
TAKIKE CBABHIBAIOT CHHHHOH MO3r ¢ rojoBHHM. B uentpe
HepeHoit TpYOR¥ coxpaHAeTCa OCTATOK HEBpOLEad B BHjE
DEeHTPAIbHOrO KaHaNa,

CnuHHO# MOST HMeeT BMJ TOHKOTO LIHYPa ¥ HaXOJHT-
¢A B TIO3BOHOTHOM KaHaje, 00pas0BAHHOM BEPXHUMH NyTa-
MH DO3BOHKOB, KOTODHIE 3alIHIAIOT €rc OT NOBPEKIeHHI.
Cnepenu # C3aIH OT CHUHHOTO MO3STa OTXOAAT CIHHHOMO3-
TOBEIE KODEIIKH, KOTODHIE 38 ero pefielaMy o6pasyioT ClME-
HOMO3TOBMie HepBH (OHE OTHOCATCA K mepHdepudecxoit
HepBHOH cucTeMe). YuacToxk HepBROH TpYOKH, COOTBETCTBY-
oMyl KOpeIIKaM 0ZHOH HapEl HePBOB, HASHIBACTCH CE2MEH-
mMOoM CHMHEOTO MO3SrA, NPH STOM KOJIWYECTBO CETMEHTOB
COOTBETCTBYET YHCHIY Tap HEPBOE, 3aj(Hie KOPEIIKKE HeCyT
B CIWHHO M03r addepenTHEe (MYBCTBRTEABHEIS) HMOYIb-
CHI OT PA3AUIRLIX PENEeNTOPOB, NepeARne Kopemrkd obpaso-
BAHMLI JBATATENLHBIMH BOJOKHAMMY, OHH HECYT ABHTATENB-
HEI¢ HMOYJBCH OT HEPRELIX HeHTPOB K pabounm opranam
(MBIIIEYHEIM BOJIOKEAM HJIH JKeJe3HCTOMY SIIHTENHIO).

TonosHoit Mosr ofpasyeTrcA Kak pacimpeHHe TIepen-
Hero OTAeNAa HEPRHON TPYOKH, U NOCALAOBATENBHOCTE CO-
OrITHI B X0oOe ero aMGpHoreHesa ¥ PasiklX MMOSBOROUNLIX B
ofmux yepTax cxogHa. B cooTBeTCTRYOIIEM pasfene, 1I0-
CBSIOEHHOM DASBATHIO HEPBHOMN CHCTEMBI JeJIOBEKS, 00 aTOM
noApo6HO pACCKASAHO, TMOATOMY 34eCh MBI JAKIIE HAIOM-
HHM YHTATENI0 OCHOBHEe »Talkl SMEpROHANILHOrO PA3SBH-
THA I'OJOBEOT) M0O3Ta.

Bragane 06pasyeTcs B3AYTHe NepefHero y4acTKa HepBs-
HO TPYOKE (CTAARA OAHOTO MOSTOBOTO Iy3HLIPA); 3aTeM
STOT DYBBIPL RENHTCA ZBYMS HENOJHBIMH NONEPEYHBIMHE
NMepeTAXKAMH Ha TpH NyswpA (CTagmsA TpeX MO3TOBHIX
nysuipefi); B AaasHelimeM TpoRcXoAuT quddepeHINPOBKA
ofpazoBABIIMXCA Oy2uipelf Ha COENBAIHIHPOBAHHLIE OT-
Jens roROBHOrO Moara. Ilepegsuit Hy3siph JaeT HAYAJO

az2

ABYyM OTAenaM: GoablioMy (KOHEYHOMY) MOBIY U QIpOMeIKY-
TOSHOMY MO3TY, CDeAHK OTAEeN He HeMUTCH U CTAHOBHTCH
CPESHHM MO3ToM, 3afsHi DysHpS npeoGpasyerca B poMBo-
BMAHLIH MO3r, KOTOPLIK IIOAPA3AENACTCA Ha 38K MO3T B
OPOJOErOBATHIH MOST, OCAEAHHN Ge3 BUAMMEIX rpanaL (y
GONbLIMECTBA [IO3BOHOUYHEBIX, HO Heé ¥V MJIEKOGHTAIOMINX)
HepexXofHUT B CIIMHHOH MOSr. ¥ MJCKCNHUTAINIIEX B COCTAE
38J[HEr0 MO3TA BXOAUT MOCT M MO3KEUYOK, ¥ BCEX OCTAJE-
HBIX MO3BOHOYHEIX MOCT B CAMOCTOATENLELIH OTHE T'OJOB-
HOI'0 MO3Tra He BRIARNALTCH, HOCKOALKY CRASM MKV CIHH-
HEIM MO3T'0OM H I'OJIOBEEIM MO3TOM ¥ HEX eIIle MAOYNCIeHHEI.

Ocrarku HeBpOLENA COXPAHAIOTCH B OTAEJAaX FOJOBHO-
T'0 MO3r'a B BMRe €0 KeJVIOYKOB: COOTBEeTCTEeHHO, ITON0CTH
KOHEYHOT0O ~~ JAaTepaibabie HeXYAOUKHA, NPOMEIKYTOZHOTO —
TPeTHH Aeaynoder, poMOOBHAHONO MO3Fa — YeTBEepTRIll iKe-
AYROYEK H CpeAHero Moara — BOOOOpOBOA. Te yuacTKH Mo3-
ra, B KOTODHIX YrafuiBaeTcsa HepRHAA TpyOka (mpozoarosa-
THIA MO3r, CPeZERH MOST 1 MPOMEMKYTOUYHRIA MOST), COCTAB-
JAIQT CTEOJ MOSTA; MOJMHEUOK U MONYINADHE GONBIDOTO MO3ra
oBpa3yIoTcH MO3MKe B K CTBOJIY He OTHOCATCS.

¥ xamaoro knaacca NO3BOHOYHKIX MMETCH XADAKTEp-
Hble 0cOGEHEOCTE CTPOEHHA OTAENOB rOJOBHOTC Mosra. Cpe-
AF XPAMEBHX PhI0 TOJIOBHOA Mo3r HauGomee Anudwpepenmu-
POBAH Y aKYJOBBIX B CBA3H C BHICOKHM YPOBHEM DASBHTHHA
OpraHoB 4yBCTB {pme. 255). ITpodonzoeametii Mo3z asngerca
NMPOJOIKeHACM COINHHOTO MO3Ia, IIOSTOMY OH BO MHOTOM ¢XO-
AieH ¢ HUM [0 CBOeMy CTpoeHUI0. Cepoe BemecTBo ofpasyer
cepuio cToNnfoB, HIK Afxep, NOACOHO CHNHHOMY MO3TY, IIPH-
YeM THKOE CTPOSHUE COXPAHACTCH ¥ RO BSPOCAOM COCTOSHIH
(v B3poCHEIX ocobeil BHICIIAX NMO3BOHOYHEIX CTONGH pacma-
ARIOTCA Ha& OTAeNbHEIE AApa). PacKpIBaACh C38AH, HePBHAA
TpyOxa B 8TOM OTAE e 06pasyeT AHO YETBEPTOrO SKENYAOUKA.
OT OpozoAroBaTOro MO3ra OTXOAMAT IIECTh U3 JECATH Oap ye-
PENHO-MO3roBhIX (uepennnix) HepeoB (IMH). 3axeck cocpe-
AOTOYEHE! UEHTPRE, YIPABIAIONING AeATSILHOCTHI) KPOBEHOC-
HOM, DHINeRAPHTEeRLHOMH, ABXATeNbHOHN, BEIEAMTEARHON
cHacTeM, ONOPHO-ABUIATENBLHONO ANMAPATA, A TAKMNE OPrAHOB
YyBCTB (paBHOBecUS, CAYXA, BKyca, Goxonolt auman).

Yepes NpoXoAroBaTHit MO3T HPOXOAAT CBASH MEK-
AY CHIAHHEIM H FOJIOBHEIM MO3roM, Of[HAKO ¥V PHI6 TAKHX
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Puc. 255. fonosHol M032 aKyfbi ceepXy, cOoKy u cHU3Y:

1 — PaKOGUHE MO3XeYKa; 2 — OBOHAMBABLHES MYXOBUUS; 3 — MOINEYOK;

4 — Huxnue donu; 5 — pposmexymosnail Mose; 6 — snudus; 7 — 2unogus;

8 — apumensiuie dont; 9 - npodonzoeamud Mo3z; 10 — CIUHHCT MO32;

11 — cpednul Moae; 12 — nodbAsbmHLId Hepe; 13 — cLHKOT Heps;

14 — npedobonamensHsil Hepe; 15 — 3adnee cOCYdUCMOs CrITeMBHUe;

16 — A3snsl Mowok; 17 — nepeduil mMo32;

LB, I8, I,V VL VI, VI, DX, X, X — 20n06mbie Hopast (o Mapurennu)
BOJIOKOH OTHOCHTENLHO HeMHOTO, W Cpeld HHX 0COOeHHO
HHTEPECHEl N8PA ZUZGHMCKUX MAYMREPOBCKUX KAemoK,
KOTOpHle, KpoMe PHI6, mMeTca eme y ampubrit (xpome
B3pocabx Becxpocthix). Tena aTEX KI€TOK PACHONOMKEHH
B 06/4CTH Ha IPOJOATOBATOIC MO3Ta, & HX TOJICTHIE 8KCO-
HEl HANPABJASIOTCS B COMHHOH MO3r H TPOXOAAT €ro X0
rofna. MyHEKmuelt MAyTHEPOBCKUX KIETOK ABjAeTcH 06-
IR KOHTPOJL 34 MeCTHBIMM CTTAMHHOMOSTOBHIME Pedex-
caMn, VIpABIAOIGEMH IIOCAENOBATEALHLIMH H3rHbaMu
Tesia B MpoNecce ABHKeHMsA DHIOH B TOALIE BOAKL.

V xpAmeBw X pHO XOPOIHO DASBUT MO3NCEYO0K, KOTOPBIH
BOSERIIHAETCA HAL ¢TBOMOM Mosra. Ero byHkuma — Koopau-
HANHMA B PETYJIALAA ABMKEHHI, IOSTOMY ¥ GBICTPEIX MLROB-
OB — AKyJ - OH AOCTHTAeT GoNbmmx pasmepos. Caexyer
OTMEeTHTh, 9TO MO3MEUYOK He CBA3AH HEeNOCpeACTBeHHO ¢
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OpPraHaMK 9YBCTB, IOATOMY PAGOTAET MACCHEBHO 10 BO3OEH-
CTBHEM HMOYJLCOB, IOCTYNRIOIINX H3 CIIMAHOTO MO3Ta HJIH
OT APYTHX OTHEJI0B MONOBHOTO MOSTA, KOTOPLIC MOJYYAI0T Hep-
BHUHYI0 HHDOPMAIHIO OT DeHenTopoB no BonoxHam YMH
(rmaBHBIM oOpasoM, M3 CpeJHErQ H OPOROJrOBATOTO MO3Tra).
InapHBIe <sMCTOYHMKH MHGOPMAIHH? NJIA MO3XEYKA — ITO
HMMITYJBCHL OT IPOIMPHOPELENTOPOB, PACIONOKEHHBIX B MBIIII-
IAX ¥ CYXOHIAAX, A OT BKYCTHYECKOR 00JacTH, PACcIono-
KEHHOH DAAOM C MOIKETKOM, KYAA HOCTYNAIOT MMITYJIbCHI
OT OPTAHOB CAYX& M PABHOBECHA, 4 TAKMKE GOKOBOH JHHWH.

Cpednuil mM03z — BanBoNee KPYNHBIH ¥ pa3BHTHIE OT-
gesa rojopHoro Mosra. OCHOBRHaA 4aCTh ero obpasyer ABe
KPYIOHEIe 3pumeadvHbie Joar. B cpeasuit Mosr nmocrynaer
HHpOPManHUA OT OPraHoB YYBCTB, IPOHCXOAHT €€ AHAJH3
H CHHTEe3, OTTYAA odjepeHTHBIC AMIOYIBCE HATPAREAIOT-
¢A B IPYTHe OTAEAE] MOJIOBHOTO MO3T4 B B CIIHHHEOH MOS3T.
Iloaromy cpexamit Mo3r (TouHeE, €ro KPbimia) ¥ peld aBaa-
eTCA HHTErPUPYIOIHNUM MeHTPOM HePBHOH cucTeMsl. I'oMoB-
HOE MO3r XpAmEBHIX M KOCTHBIX DRI§, a Takxke aMdubuii,
B KOTOPOM BLEICHIEM NEHTPOM HHTETPAlMHM HEePBHOK Hes-
TeNbHOCTH SBAAETCH MO3XKEYOK, OTHOCAT XK uUxmuoncud-
Homy THNY. B obnacta cpegmero Moara ofpasyercs Harub
M03ra, KOTOPRIH HMeeTes U Yy APYTEX NO3BOHOYHEIX,

B cocraB npomexcymoxnozo M032a BXONAT 3pUTEKLHEIS
6yTpHI (TamaMyckl), K KOTODHIM GOAXOAZAT 3PUTENbHEE TPAK-
Thi, 06Pa30BABIINECA B PE3YILTATE YACTHYHOTO IEPEeKpecTa
BPHTeILHEIX HEPBOB. B TazamMychl (OpuYeM He TOALKO PHID,
HO H APYIUx NOIBOHOYHLIX) HOCTYIIAET HHGOPMANMS OT BeeX
OPTaHOB YYRCTB, TAM HAXOAUTCA UWEHTP KOODAUMHALMHA ABM-
HeHUH U MepeRJIIOUAN)TCH AXCOHE HeHPOHOB, HAIPABRJIAI-
mueeca or 6asaabHBNX Axep GONBIIMX HONYIIAPDHEA B CTBOJ
Moara. HIKHEAS 9acTh IPOMEEKYTOTHOrO MOSTA — IHOOTA-
KAMYC = CORECDIKMT MHOTOYHCJCHHEIE HIDA, COEepIyRAIIMe
HE TOJABPKO THOHYHBIE HeHDOHEI, HO B HeipOCeKpeTOpHLIe
KJIeTKH, CHHTeZHDYIOIHe HelporopMoHul. B mpomenmyTou-
HOM MO3re HMEIOTCA JBA DPHAATKA: BEeDXHHIE NDHAATOK —
aimbus (FHAOKPUHHAS JKeNe3a) B HWKHUM, KoTopkill o6pa-
ayeT 3aAHIOI0 KOJI0 APYTO :Kejle3hl BHYTDeHHeH ceKpenyn —
ranocdusa. Hepeanaa goas ramodmrsa obpasyercs HezarH-
CHMO OT 3afHeli OyTeM BIAYMBAHUA SKTOAEEPMHBI POTOBOI
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6yxTri (kapmae Patke), u y xpamessIx puIb coxpadsercd
coobIIeHEe ¢ POTOBHIM »NKTeaANeM. ['EIoTaIBEMYC BMECTE C
ranoduIoM 06pasyIOT THHOTATAMO-TANOPA3APHYI0 CHCTEMY,
KOTOpAs pervinpyetr AeATeJbHOCTE BRYTPEHHHX OPraHos H
SHEOKPHHAHLIX JKeJes.

Bonrswoit (xoneunbtil) Mo3z pasneieH HenoaHoR mepe-
ropoakoi Ha AB& OTHOCHTENBHO KPYIHLIX DOAYIIApHd, PN
9TOM HepBHBIC KJIeTKH MMeIOTCH He TOJLKO B EX OCHOBAHHH
H B GOKOBLIX CTEHKAX, HO M YACTHYHO B Kpblime. K moiy-
IMAPUAM NPUIETAIT 05OHAMENbHbIE AYKO8UYbl, B KOTO-
PHIX 3AKAHYHMBANOTCA BOJOKHA GOOHATENBLHOrO HEPBA, T.e.
OHHM ABIAIOTCA TIEPBUUHEIM O5OHATONLHEIM HmeHTpoM. Oc-
HOBHAS MACCa Ceporo BeIeCTBA COCPeAoToueHa B 6asanh-
HEIX AIp&X — MOJOCATHX TeaaX, JeRamlHX B BeHTPAJIBHOM
oTene moxymiapmil, B omaunue om euiCuiitx NO3BOHOY-
HBX, cepoe sewecman noaywapuil pacnorazaemca enym-
pu, a crapyxu Haxodumes Genoe seujecmeo. QCHOBHOM
dbyrxIUel KOHEWHOTO Mo3ra phif aBaaeTca obpaborka 06o-
HATEJBHEX AMIYALCOB, KPOMe TOTO, OB YURCTBYET B pery-
ARMEHE ABUTATENEHOH aKTMBHOCTH H HOBeAeHHA, HOCKONb-
Ky CBABAR ¢ NPOMEXYTOUHBIM M CDeIHHM MO3rOM.

CouanOll MO3r ¥ BCeX DHI0 IMOAEOCTHI) 3RIOJHAET
CIIMHHOMOBIOBOM KAHAJN IIOSBOHOTHOrO cronba, T.e. mpo-
CTHpAETCS A0 ero KOHIA, OXHAKOC V 6oee BHICOKOOPraBm-
S0BAHHEIX NO3BOHOYERIX IPOABIRETCHA TEHACHIHA K COKDA-
GIeHnI0 AAWHEI COAHEHOrG Moara. Ha BceM NpOTSKEHHR
CNHAHOH MO3r CETMEHTHDOBAH.

BereTaTHBE&A HepPBHASH CHACTEMAa y XpAlle-
BHIX PHIO pA3BHTA OTHOCHTEJIHHO cnafo, aHATOMHYECKH OHA
npeacTapieHa pa30SHeHHBIMA TAHNNAMA, KOTOPBIE Pas-
6pocaBH BAOAL HO3BoOHOUHOTrO cToaba. Heiipork, Haxo-
AAIHeca B 9THX FaHTIEAX, ¢ TOMOIIBIO OTPOCTKOR CBA3A-
HBI ¢ IEHTPANH, DACTIIOJNOXHEHHEIMHE B CIHHHOM MO3re, H ¢
BHYTPEHHAMH ODTaHaMHA.

Ilepudepuuecras HepEHAA CHCTEMaA
BKAWYaeT 8 ¢elsa dYepenHble ¥ COIRHHOMOSIOBbIEe HePEHL.
V puiG, B TOM YHMCIIe U XDAIIEBLIX, HACTHTHIBACTCA ONHEEA-
UATL AP yepennnix HeppoB: I — ofonaTensHue, 06pasoBaHLl
YYBCTBUTEFHRMH BOJIOKHAMH, HAYIIHMH OT YYBCTENTENE-
HOrO STUTeNAsA oGOHATENLHOTO MemKka X0 o6oHATENBHEX
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ayxosnri; I1 — spurensHRil, ¢hOpPMHEPOBAH YYBCTBHTENBYEI-
MH BOJIOKHAME, BAVIIAME OT CeTYATRKH IJIasa HO 3pHTeNnDL-
#sIX nedTpos; III — rnasoaBurarensEwii, nochLIaeT aBUTra-
TeJLHbIe EOJIOKHA K YeTHIPeM INIAZ0ABMIaATe LHLIM MEIDIAM
(amxredl, MeauanbEHON B BepXEel IpAMAIM B HMKHEH KO-
coit); IV — 6IOKOBE, ABUTATENBHELN, OCLLIACT ABNTATEN -
HHEe BOJIOKH& K BepxEel Kocoil Mbimme raasa; V — Tpoii-
HUYELIH, CMEIIAHHEIN, AeTUTCH HA TPH BEeTBH: NIASHHYHAR
(uyBCTBHTENLHAN) HHHEDPBHDYET KOKY NepeiHell uscrm
DHNa, BEPXHEYENIOCTHAS H HMKHEYeNOCTHAA (CMelran-
Hbl€) ~ YYBCTBHTENbLHEIC BOJIOKHE WHHEPBUPYIOT CIIH3MUC-
Tyi0 0BoJOURy poTOROIt nonocrH, aybH, a ABATATEALHEIE —
MHEINOEE QeJIOCTHOH ayrH; VI — oTsogamui, ABMrarenn-
Hul, HHHEPBHUDYET JNaTepaJbHYI0 (HADYKHYIO) OPAMYIO
MBIIINY rigsa; VII — smmeBoit, cMemanaLIi, ofpasyer He-
CKOJIbKO BerBell, HHHEePRUPYIOIIUX CAH3UCTYIO 000N0URY
POTOBOM HOJIOCTM, HHIKHIOI0 NOBEPXHOCTh TOJICBM H Opra-
HBI 60KOBOH JIAHHH IOJIOBH! {(MYBCTBHTEILHLIC BOJOKHA), a
TakiKe MYCKYJIATYDY HORBLA3LMHOR AyrH (ABErarenpuble
Bosioxkma); VIII — cayxosoil, uypeTBmTenbHEIH, HeceT HM-
OyALBCH OT BRYTPeHEHero vxa; IX — gamrormorognsiii, cme-
HIAHHLI, HHHEPBADYET CAAIUCTYIO 060N0IKY IIOTKHM (YYB-
CTBHTENAbLHBIE BOJIOKHA) M BCe MEHULE! NEppod Kabepuoit
RyrH (ZBUrarenbHbie BoNOKAA); X — Gay:xAaomuit, obpasy-
€T uYeTHIpe *xabepHble BeTBE (MHAEPBUPYIOT KabepHEle IYIH
OT BTOPO# mo maToil, Npm sTOM 0OpABYIOTCA HBE BETBH: Oe-
PeZHAA YYBCTBHTENBHAA U 34JHAA CMeNIAHHAS, WEHEPBH-
PyeT MyCKYJAaTypy AyT), BEYTPEHHOCTHYIO BeTBR (HAIpaB-
NdeTcd B OPOIZHYI0O NOJOCTh ¥ MHHEPBHPYET TaM
BHYTpEHEWE ODI'aHbI — BEFETATUBHLIC NAPACHMIATHYECKHE
BONIOKHA), GOKOBYIO (HHHEDBHDYET OPraHk GOKOBOH JUHHUM
TYNOBULOA U XBOCTA), 2T0 caMbili zanuEni YMH. No6agou-
neti (XI) 2 mogpasmiuBEmit (XII) y Xpamesnix U JAPYTHX
DHO HaxOZATCA B 3aYATCUHOM COCTOAHHHU (X KOpeIKH OT-
XonaAaT Ho3aAm RecATol mapel). Bee uepenHue HepBHI, HA-
YUHAA ¢ TPOMRMYHOTO, OTXO4AT 0T OPOACATOBATOrO MOITA.

CNHEHOMO3TOBEIE HepBH MeTaMepHO 00pagy-
10TCA B PE3YAETATE CTHAHKA MePelHHX H SaXHUX (COIAHHBIX H
GpIOIIHEIX) KOPEIMIKOB COMHHOMN MO3Ta (NPaBEIX KOPeIIKOR
C NPaBHIME, & JEBRIX — ¢ JeBhIMH), II0 cocTaRy BOJOKOH
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OHH ABJIAIOTCA CMELIAHHBIMH, KaKAad Hapa HEPBOB HHHeD-
BUDYET MYCKYJATYDY A MOKPOBLL COOTBETCTRYIOIIENC CETMEHTA
Tena. OOpasoBaEMe HAPHEIX KOHEUHOCTeH NPHBOAUT K TOMY,
q10 B 3M0pHOreHese HApPYLIAETCA CETMEHTAILAR MYCKYJIATY-
pEl, KOTOpasa ofecHeuYHBAET NBUKEHAA HTHX KOHeWHOCTell,
COOTBETCTBEHHO, HAPYINASTCA M CeTMEHTAIIRA CINHHOMO3-
roBeiX EHepBob. Ilpu arom Osnarofapsd cMeIlleHHIO BOJIOKOH
HECKOJBKHX CIHHEOMOSI'OBBIX BePBOBE 00pasyIOTCd ABA HEDE-
HEIX CIUIETEHAA: ILIeYeBoe M NOACHUYHO-KPeCcTIoBOe.

Opzansi wyecme y XpaIeBHEX pei6, ocobeHHO ¥ 2Ky,
PasBHTH Xoponic. OpraHM 3peHH A, PACNONOKEHHEIe
6o 60XaM roJoBH, CHAGXKEeH! IIeCThI0 NMIA30ABUTaTeNbHbE-
MH MBIIIIAMHE, COKPAIGERHE KOTOPRX obecnednBaeT 50nb-
MIYIO NOZBRYKHOCTD IJIad, 9TO 0COBEHHO BA)KHO, NOCKOJIb-
KY TOJI0BA pHIf CoelUHeHA ¢ TYIOBUIEM HellogBK:KHO. [1a3
HMeeT IUIOCKYI0 POroBEIY, KOTOpada HauGoaee ONTHMAb-
HO QYHKOHOHEPYET B BOXHOM cpene; mlapoobpasHui Xpy-
CTANAK; V aKyJ UMeeTCAd MHTATEALHAA LePeNnoHKa, SaK-
PHIBAIOINAA IIA3 HATIOZOOME Bek.

Opram caryxa nOpefcTaBleH TONBKO BHYTPEHHHM
YXOM, KOTOpOe SAIUOICHO XPALIEBOH KancyJod uepema.
BuayTpn KancyIkl HAXOAKTCA DEpPeHOHYATEIN JabupPHHAT, 3a-
noJEeHKENH sHEoNBMpoH (puc. 256). Ero o6pasylor Tpu
NONYKPYXREBIX Kanana (0JJHa HOXKA KamAoro A3 HAX pac-
INHApPAETCA B AMIYJAY), OBAABHBIA B KPYIJIH MelIovuex,
TpH NOAYKPYKHEBIX KAHAMA, PACKONOMKEHHEIX BO B3ANMHO
HEPHCHARKYIAPHEIX IIOCKOCTAX, BMECTe ¢ OBAALHBIM Me-
DIOYKOM 00pasyloT opraH paBHOBecEA. OHH COAepKaT B
aHponuM@pe MeJKHe KPACTANJHAKHA — OTOKOHHH H GoJee
Kpynuee — oroadaTH. Ipnm
HEZMeHeHHH IOJOHeHRa
pHIGH B MPOCTPAHCTRE

Puc. 256. Cxema
NepenoH4Yamozo
nabuputma aKynbL:

1 — NOAYEDYNHBIS KSHAMG),
2 = 0aARBLHENT MELUONEK,
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TBEPALIC YACTUYKIA JABAT HA YYBCTBUTEALHLIE KACTKH, BO3-
Oyxaaa ux. B HekoTOpHIX MecTaxX HHMMXHel yacTH mepe-
JOHYATOTO Ja0HPHHTA HMEIOTCA CAYXOBBIe MATHA M rpeb-
HHY, KOTODHIE BLICTAABH KJETKA&MH, BOCIPHHAMAIIIEMK
3pYKM. CpoiicTBERHOH BRICIHMM TMO3BOHOYHBIM YAHTKH ¥
poIf HeT, HMeeTcd NMHINL €€ 349ATOK B BHAe GOKOBOTO pac-
MEPeHEA KPYIrJIOro MeImovKa.

3ByKOBEIE KOonebaHua BOXB! CHAYAJA BHI3LIBAIOT BHO-
pailyio TONOBH pPHIOLI, NOCIe Yero KonebaHuda mepenaxres
sHAOMUEM(DE M BOCHPHAKMAIOTCHA YYBCTBUTEILHEIMHE BOJOC-
HOBBIMH KJETKAaMU. OT KPYIIOPO MEIDOYKA OTXOMUT 3HA0-
aaMpaTHNeCKEH IPOTOK, KOTOPEIA ¥ XPHIKEBRX PHIG BLI-
XOAHT HAPYIKY dePes CHeIHANLHOE OTBEPCTHE Yepenra., JToT
OPOTOK DEryJmpyeT JABJIEeHHE 3HAOMHMPE BHYTDH mepe-
OCHYATOro JaOHpUATA.

OpraHaMu o060HAHHMA SBIAOTCH 000HATENbHEIC
MENIKH, KOTOPhie PACIONOMKEHR HA I'OJIOBE H OTKPLIBAIOTCHA
Ha HIKHell DOBeDAXHOCTH DHUIA HADYIKHBIMH OTBEDCTHAME —
HO3MpAMH. BHYTDPH MeIIKH MMEIOT MHOTOIHCIEHHEIE CKI&A-
KH, BRICTJISZHHBLI¢ YYBCTBHTECALHEIM JIHTEIHEM, YTO SHAUH-
TeNHHO YBEIRIHBACT PeileITOPHEYIO MOBepxXHoCcTh. O60HAHNE
¥ XpAmeBeIX pHIb 0YeHs TOHKOe, HATIPHMED, AKYJIEL YIIABIH-
BAIOT 3amAaX paHeHOH AOGEUM 28 HECKONBK(O KAJIOMETDOB.

VemorRble peduleKCH ¥ XPSILEBLIX PHO BEIDAGATHIBAIOT-
¢A O4eHb ILNOXO0 K ORICTPO 3aryXaloT — YCJIoBHIN peduexc,
BRIpaGoTaHHHY BAKAHYBE, HCYEIALT YiKe HA CHESAVIOIIHENA feHs.

Opraun GOROBOH JHEHMN HMEKOTCH TONLKO ¥
PHO ¥ BogHEBIX amdubnil (MOSTOMY HX eIe HASHIBRIOT «IIe-
CTEIM 9YBCTBOM» ), PACIIOJaraloTCA HA rOJICEE H 00 GoxaMm
BAONL TenAd, ¥ PO TH OPraHbl PACIIONATAIOTCH Ha AHE
AMOK WIH B KAHANAX, OHA cHAGIKeHL! PRHEenTopaMu, BOC-
TIPUHAMAIAMY Koze(aEnd BOJALL, PASHHNY B AABICHUH.
ST0 IOZBONAET HE SHAYUTENLHOM DACCTOSHHH YJIABAHBATH
KoseGaHnA, KOTOPHIe PACITPOCTPAHSAET APYIOe JKHBOTHOE {HA-
IpUMeED, AKYJIa TAKAM 06pasoM MoiKeT oGHAPYXHTE AOGRI-
9y Ha paccTOaHNA oKoJo 300 M), o06X0AUTE MOTPYReHHEE B
BOAY IpefMeTH (9TO IMO3BOJNAET OPAEHTHPOBATECA B OOJI-
HO#t TeMHOTe), PEATHDPOBATE HA H3MEHeHHe I'TyGMHEL ¥ T.4.
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Kaace Kocmuwe puifive (Osteichthyes)

BoapmuHCTRO npeacTapuTeNieil Hagriacce puid OTHO-
CATCH K KJaccy KOCTHHE PHOE. B HacToswee BpeMs H3Be-
cTro oxoao 25 000 coBpeMeHHBIX pHIG, oAHAKO HXTHODhAY-
Ha SONbINX rAy0HH eme ACCAef0RaHA HEROCTATOUHO TOJIHO,
HOSTOMY MHOTHE BHAB A0 CHAX IOp HEM3BECTHBI JIONAM,

Knacc xocTHRe pRIGH NOApa3gengercas Ha WeThIpe
nopkaacea: xpauexocrHel e (Chondrostei), nywene-
prie (Actinopterygii), kacremepnie (Crossopterygii)
u ABogroanmamme (Dipnoi).

Crener ROCTHHX pH0 0Dpa30BaAH KOCTAMH, OJHAKO ¥
HEKOTOPHIX NPAMHTHBHHX BHAOB (IOAKJIACC XPAIIEKOCT-
HBIX, K KOTGPHM OTHOCHATCH OCETPOREIE DEIOEI), HADAAY C
KOCTAMH, IPUCYTCTBYIOT ¥ XPAINERLIE 3JeMEHTH CKEeJIeTa.

Brenniee crpoenme. Kak 1 v xpameBsix pril, Temo xo-
CTHEIX DHIG MOAPASHENASTCA HA TOJIOBY, TYJIOBYILE M XBOCT.
OTcyTeTRHE LIeH, Xopomo ofTekaemoe raafkce Teno Ge3
BHICTYIIOB criocobeTeyeT adxpeXTHBHOMY ABEIKEHAIO B BOAE,
KOTOpAfA, KAK H3BECTHO, SHAUMTEJNLHO NMAOTHee BOIAYXA,
QOpHaxo ofpas ;XESHH PHO HENPEMEHHO CKASBIBASTCA Ha MX
BHEIIHEM BANE, B CBASM € UeM BERILIeJIOT 110 MeHEBLIel Mepe
12 pazapunLix MOpQOIOrAYECKHX TANOB, HARbOJIEe PACIpO-
CTpaHeHERIe H3 HUX 370 mopnedosudnwil (JiyHnIde NAOBIEL,
HAIpHMep TYHeI, Celibb, TPECKA M Ap.), 3MeeaudHutil (yrpH),
AeHmoeudnbtll (OTHOCHTENBHO ILIOXMe ILIOBIE, EANpAMED
pHIGa-cabsisg, CeNbAAHOH KOPOJb), cmpenosudubili (cmocod-
HBE K PesKOMY YCKOPeHMI), HallpuMep, MBOIHe XWIHHKH —
mykKa, TafiMeHs), cRAOUWCeHHBLE (CHMMeTpATHO-CIRATOR ¢ GOo-
KOB TeJO, HAIpAMED V¥ Jellla, MIH HeCHMMeTPUYHO-C/HAaTOo:,
Hanmpumep y KamGankl, Bce OHHM nIoxue mwosHb) (prc. 257).

Ha ronose pacnoaaraiores riaasa (06edeo mo Gokam
TOJOBH, HO ¥ HEeKOTODHX BHIOB HPOHCXOZAT BTOPHYHOE
cMeleHne HABEPX HJIM HA OXHY U3 CTOPOR Teja), ROepeny
HUX HAXOAATCH O0OHATENBHEIE OTBEPCTHA, HO HE HA HAK-
Hell cTOpOHEe roNIoBH (K&K ¥V SKYJ B CKATOR), a HA BepX-
peil, Bpuisransie coxpaHAeTCA TOABKO ¥ OCETPOBHIX. Hla-
DepHEe Ayry Haxonares B xXabepHoif MONGCTH H IPUKDEITEL
KOCTHRIMY Ka0epHEMHE KDBIIIKAMH,
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Pwue. 257. Tunor dhopmet mena peib.

A — empericeudred {capaan); B ~ mopnedosudueili (cxymlBinus); B — onNAIOWEHHEIG
¢ Gowos, newesudnuil (newl oboixHosesmsid); I — mun peiles nyHst (fyna-peiba);
A — mun kamBanst (pevnan xambana); E — amessudmeil (yeopn);

X — nernmosudnsdi (cenpdaHoll kopons); 3 — wapoeudneid (Kysoeox);
¥ — nmrockuil (cram) (A = 3 - kocmipe, M - xpauwicsan pubst)

{ro b. C. Mamaeesy u coasm.)

TyaoBULIHELA ¥ XBOCTOBOR OTHEAN CHAGHKEHE ROXIUC-
THIMH BRIPOCTAME ¢ KOCTHBIMH JYYAMY BHYTDH, KOTODhIe,
K&K M Y XpamensX pul, MOryT GHITH DapHRIMM AN He-
oapHiiME. [IapHite MIABHAKHE COOTBETCTEYIOT ROHEUHOCTSIM
HASEMHLIX JHHUBOTHEIM (€CTECTRBEHHO, MHOTO CTPOeHMA), OHH
BHINONRAIOT GYHKEMO OPTAHOB ABMIKEHHA ¥ PAABEOE ~ pY-
JNeit, NOZAEPKUBAOIIAX TEN0 B HY:KHOM NOMOKEeHHH H
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HanPaBIgiONiuX ero BO BpeMd ABIKenua. CTpOesne u Paco-
JIOXEeHHe NJIABHUKOB 34BHCHT OT 00pasa KusHKH puldbl. Ha-
OpaMep, XOPOHIO PA3BHTHIE TPYAHLIEC INTGBHHKY II03BOJAIOT
HEKOTODRIM DHIOAM YBEPEHHO IION3ATH N0 CYIUE, 8 JIeTYIHM
prifiaM OpoJeTaTh 06 BOIZYXY SHAYATLILHEIS PACCTORARNA (ZO
800 M). Bproniane NNABHHKHN MOTYT CMEILATHCA HANEKO
ENeped (HAMPHMEDP, V TPECKOBLIX) BJIHM BUACH3MEHATHCH
B IPHCOCKY (KaK $TO NPOHCXCAUT, HAIPHMeD, ¥ GLIYKOB).

K HenapHwIM ILIABHAKAM OTHOCATCH CIIAHHOM, aHANL-
HBil B XBocToBO#l. ¥V HeroTOpEIX priG mMMerOTCA JOIONEA-
TeaLHEe NJABHHKE, HAPAMED, ¥ TPECKH HA cIIMHe Pacno-
JATAOTCA TPH RAABHHKA, ¥ APYruX TaKke MoryTr GETb
R0OABOYHEIE AHANBHEIC HNABHRKHA. ¥V CKYMOPHEBEIX 38 CHUH-
HLIM B AaJLHEIM ILIABEEKAMY HAX0ZATCA MHOTOYHCICHEbIE
mofaBOoYHbIe IUIABHEUYKH. ¥ HEKOTODHIX BHAOB {HampuMep,
J0COCEBLIX, XAPHYCOBBIX, KOPDIOIIKOBLIX ¥ AD.) 38 COMHHEIM
TUIARHEKOM HAXOAMTCA elle OfWH, 3alOAHEHHLIA FHHPOROH
TKAHBIO, HO JHINEHHEBIH ROCTHOMH OIIOPEL. OTU NIABHUKH TaK-
e MOTYT MOMEHATHCH, HAIDIMeD, CHMHHOH ILTABHUK MApD-
JIAHA BMeeT ouYeHb Goapmme pasMepwl (1,5 M B BrICOTY) M
OpeBpalaeTCs B NAPYC, BOSBaumaromuiica nan sogol. Tor
Je IJIABHHK Y PHIGH-NPHINIANAG BHAOH3MEHAeTCA B IpH-
COCKY. ¥ HeKOTOpBIX BHAOB (HAIPAMED, CROPIICH) IIRABHHKE
MeOT AA0BHTHIe MnH. OcHOBHOB (PYHKIHeH HeNAPHBIX
ILIABHAKOB HBJIACTCH CTA0MIMSAIAA TeNs B MPOCTPAHCTBE.

XBocToBoil IIaBAMK ABAACTCA MIABRAIM ZBEAHTEIEM
paiGEl, P0opMAa XBOCTOBOrO MAABHKKA M0OXKeT OGLITE pasaudy-
HOK (puc. 258), ofKIYRO OHA COQTBETCTRYET CKOPOCTH ILNIa-
BaHHA, ¥ pAjHEIX BHAOCB B Xofe HpHCHocoDAeHES K olpe-
JeNeHBEOMY 00pasy MH3HM HeKOTOPHIE TRABHHKH MOTYT
peayuapoeaTbca. Hanpusmep, v yrpeit orcyTCIRYIOT OpIOII-
HLI¢ OJIABHHKH, 8 ¥ MYPEHH — IpYARLIE.

A N B
FPrc. 258. PasfuHeis muns! Xeocma:

A — cummempuyHLl; B — HecuMMemputHeNT (eemepouepKaneioid);
8 ~ noxHoCUMMempPUYHLIT (Mo Hukonucxomy)

Pvc, 259. Cxema noxoMouuy puib. Cmpenxamu o603HaYeHs!

MARPaSNOHUS CUN, 8 CYMME (BODMUPYIOILUX HOCMYIEMeTbHOS JeLIKeHUS
{mo C. . fleaywruny u coaam.)

OcoGennocTH CTROCHESA Tella ONPERSAAIOT CIocol ma-
BanuA pHO6H. BonbiauACTEO BRAOE HepeJBUTalOTCH 38 CYET
GoKOBHIX KoNe(aTeNbHBIX ABMMKEHMI 3afBelt yacTH Tena
u xBocra (puc. 259). JIpyrue mepeMeaorca HOCpeACcTEOM
KonebaTeasHsIX H3rHOOB BCero Tena 5o GPORTAIBHOM IITOC-
xoctu. IMocnensnii cnocol Gonee MenawrTenbHBIH B Xa-
PaXTepeH LA HPUAOHEEIX PRG ¢ YANHHeHHEIM TenoM (da-
NpHUMeD, yrpeit).

Anaromud. IToxposbt mena, Tak e Kax 4 y XpAmie-
BHIX pbif, OpeacTasaensl koxel ¢ yenmyeli. Koxa cocrour

pucyrixe 36830040l (),
nod 6onee CunbHLIM

snudepauca; 4 — yeulys;
§ — uyscmeynouian 19
KOHUESaA NOYS;
6 — cnu3somOBRUMENEHGR
OIHOKNSIMONHAR Xenasa;
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H3 MHOTOCROWHOTO 3IMUAEPMHECA H
HIKeaeKae niornoit gepMul. B
anuAepPMUCe MMEITCA MHOro4ic-
JIeHHble OAHOKJIETOUHLIE A eJIesHl,
BEIIeAAOIMHE caIush (puc. 260).
Hapy:xHEi coli snuaepMuca opo-
roBeBAaeT, HO He OTMHpPaeT H CO-
Puc. 261. Bpawseid  XDPOHAET CBA3L ¢ XMHBEIME KJET-
HapAd — anumenuansHLie  KaMu., ¥ MHEOIMX BUIOBR {HalpH-
Syaopku y nnomes Mep, ¥ CUI'OBHIX, KaPHOBLIX U Ap.)
(no /leGedoey u coaem.)  nanen HepecTOM CTENEHb OPOTOBE-
HHUS TOKPOROR YBeJHUYUBAETCH, & 3ATEM BOCCTAHABJIHUBAET-
ca (prc. 261).

Cnush BRHIAENAIOT 3OHACPMANLHEIE KJICTKH TPEX TH-
moB: GOKANOBHAHEE, 3ePHHACTHIE M KOAGOBHAHBIE, YeTa-
HOBJEHO, YTO PHIOE ¢ XopouIo PA3BHTOM Temyelt (Eanpn-
Mep, OKYHeBbl€) BEIAENAIOT MEHBIIE CANSH, & ¢ PeAyRHPO-
BaHHON Yemyell mam ¢ rojoit womell (HampuMep, JMHHE,
HEKOTODEIE COMEL ¥ AD.) — 0¥eHEb MHOro. CIH3E BEINONHAET
MHOrogHcJAeHHBIe dyaranu. Tak, 8 94acTHOCTH, oHA ofna-
aaer GaKTePALUAHEIMY CROMCTEBAME U 2aIfUIIaeT PEIGY OT
OATOTeHHBIX MHEDOOPTAaHUSMOB, YUYACTEYET B BHIACICHHAN
OpoAYKTOB o0MeHa M BOAHO-CONEEOM o0MeHe, yCKopfeT
CBePTHRANEEG KPOBH M YMEHLINAeT TPEeHUe PHIOH O BOZY.
CAB3HCTHIE KIETKY STMHACPMACA CHEHTESHPYIOT BHAOCIION K-
dugecKkne BemlecTsa, HO3BOJAIOIINE PRIGAM Y3HABATE APYT
Apyra Ha PacCTOSHKH, NPHAYEM 3TH BHACXEHEHS PASJIIHE
He TOJILKO ¥ OTAGNBHBIX BRAOB, HO H Yy ocolell omuoro Buza,
HO PABHOTO IIOJA HIH BospacTa. IIpH HanajleHun Bpara us
MOBPEKASHHON KROKE (HAnpuMep, V KapHOBEIX) BHIJeNA-
eTCA UXTHONTEePMH, KOTOPEI ene HASHIBAIOT «BEMIECTBOM
crpaxas. ¥ HEKOTODHX BHAOB CJIK3b TOKCHYHA, HHOrA2
AMEIOTCH HOBOJILHO KPYIIHEIE ATOBATHIE JKeJMe3kl, KOTOPEIe
TaK JKe ABNAIOTCA NPOHIBOAHLIMH SNNIepMUCa, KaK I CBe-
TAIIHECS OPTrankl MHOTUX I'MYGOKOBOAHAEIX PHIG.

B HIKHAX CACAX STUHepMIica HAXOLATCA IHATMEHT-
HBIE 3BESAYATHIE KASTKE — XpoMaTodoph. IlurmenT mo-
JKeT HMeTh PasANdYHYID OKpacky, Gaaroaaps aToMy MHO-
rie BUAH (HApHMep, TponmyeckHe PHObI, obHTAOMHE
B KOPANJAOBHX pudax) BHrIazar ouers mectpo. OKpacka
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Puc. 262. Menanodhop xapacs:
CNPasa — Paze KOHMpPaKLLY,
cneas — (a3 IXCRAHCHU!
1 - nuameHmHbie 38pHa; 2 — cxenemMas
ubpunna; 3 — adpa (no Cmpozarosy)
MOYKeT MeRATHCH, UTO BABHU-
CHT OT COCTOAHHA NETMEHT-
HEBIX KJ€TOK — €C/IH IIHI'MEHT
co0HpaeTcA B UEHTPANbHOH
YacTH KJieTkH, Doanmmas ee
YACTh CTRHOBHTCA HEOKDA-
IIEeHHOH M UBeT TeJ& CTAEO-
suTca OnepHee, ecau TIHr-
MEHT DaBHOMEDPHO PacTeKa-
eTcA MO Bgell uUTonnazmMe,
OKDACKA CTAHOBHTCH ApYe
(puc. 262}. Heroropsle BHALL
CIOCOOHE! H3MEHSETE OKPAC-
KY Tella ZOBOALHO OHICTDO,
HalIpUMeD, Jerxamasa Ha THe
xambana npuobpeTraer uBeT
aounoro cyberpata (puc.
263). Oxpacxa MeHgeTCa B
HepHoa pasMHOMeHHa (Ha-
BPEMED, ¥ J0COCeBHIX), IPH
M3BMEHEHHN TeMIepPATYDHI,
COCTARA BOALI, H3-BA SMOIMO-
HaJBHOTO COCTOAHHA PRIGH
(HasIpMep, CTPAX) ¥ T.O.
Koxa KOCTHHIX puif mo-
KpHITa uyemyell, oxHaKo cTe- F¥WC. 283. Mamenenue okpacku
UeHb €e PASBHTHA Y PASHBIX ";ﬂ”&”"' M 31%;“:8?:
BUJOB HEOZHMHAKOBA (HAIDH- {10 5. C. Mameseey u coaem.)
Mep, Y BEIUHCKOID yeasa oHA
HOCTHTART HECKONBLKEX CAHTHMETPOS, & ¥ YIPA DOYTH Hea3a-
MeTHA), ¥ HeKOTOPHIX PRIC (HATIPHMED, V COMOB) YeIIys MO-
$eT BTOPHYIHO OTCYTCTROBATD.
Yeirya KOCTHHX DPHO NpezcrTaBieHa KOCTHEIMU 4e-
my#ikaMu, Koropeie ofpasyorcs B Kopayme. HaubGosee
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Puc. 264.
Dopma vewyu poib;
A - 2anoudnasn;
B~ yuxnoudHan,

B — xmexoudHan
1 - zoduuHbie Konbua
{rno Y. M. Anucusmosod,
€ UIMBHEHURMU
u GononnerusiMLY)

MPEMHTHBHOE SBASETCH raHOHEASA YelTyd, KOCTHELe ILIAa-
CTHHKH KOTODOMK MOKPHITH AEHTHHOOODASHEIM BelljeCTBOM
rapoMHOM (e10 obJagaiy MHOTHE UCKOIaeMEEe (POPMSEI, U3
HHHE JKABYIIAX PHI0 OMA MMeeTcA ¥ MAHOAPHOHR IYKH M
MHOTONePOB, KpoMe TOTQ, ¥ OCeTPOBBIX CIMBINHECS T'BHO-
MJHBI¢ YeInyH o0pasyloT GAAMKH — jKYIKH), H KOCMOHAX-
HAdA, NOKPHTAL KOCMAHOM (T2Kafd Iemysa HMeeTcs y KHc-
TeHepHX M JABOAKOZHIIAIDHX peif). ¥V GonapDIMHCTBA
KOCTHBHIX peif gelys sJlacMOUZHASA, T.€. 00PA30OBAHA TONb-
KO KOCTHRIMH ILAACTHHXAMA. B 3aBmCHMOCTE OT COCTOR-
HHMA BHEITHEro KpAf DasNIuvaloT ONUKJIOHARYK (raagkmit
Kpail, HanpuMep ¥ KAPIOBLIX) M KTEeHORARYIO (HADYKHEIR
Kpa#t DOKPHT 3yGUHKaMH, HATIDAMED ¥ OKYHEBRIX) Jellylo
(pEc. 264). ITuxaorARaa yewrysa ABigeTca Gosee OpUMH-
TupHo#. Mnoraa y ofHOTO BUAA (HANIPHMED, ¥ JHONCETTH
u3 KaMBaJIoBBIX) caMI(El OGIAAAIOT KTEHONAHOMR Yemyeill, &
CAMEM ~ TEKJAoRAHOH. Cayaaercs, ITO yelyl pasHoro THIA
OPHUCYTCTBYIOT V OQHOH 0c0obH.

Yemyu mepenuiieofpasHo HaKIAALIBAIOTCH XPYr Ha
Apyra, ofpasya pPAREl, PACIONOMXEHHE KOTOPAIX H YHCHAD
demyil B KaKA0OM H3 HAX XAPAKTEPHO AJIH ONpeiZeleHHOrO
BHAA, KPOME TOTO, HTOT NOKA3aTeAbL He MeHAeTCA ¢ Bo3pac-
ToM pHOEL. PoCT Jemyex B TedeHHe roja HIeT HEDABHOMED-
HO, MOSTOMY HA HHX 00pa’yroTcd rogaTHLIe COM B 0 HHM
MOKHO ONPeJIeTHTh BO3pACT uccaemyeMoit ocobn (prc. 265).

HapauadpHO YeliyS PA3BHIACL B KAYECTBE 3AIUTROND
fIpHcnIocobmenyn, OAHAKO He MEHBIIee ee 3HAUeHHMe (a4 MO-
AHeT, Aaske sHayMTenbHO GOJNBIIEs) COCTOMT B YAYIOICHHHN
THAPOAKHAMHGECKAX cRolicTE prdnl, HspecTHO, 9TO BHAH
¢ IWIOX0 pasBuToil yenryesi (mim aasce Ges Hee) IIABAIOT XyiKe
Tex, V KOrQ ¥YelIyd KpPyHHAfA, HeCMOTPS Ha TO, 4T0 TENO
GecyemIyinEIX PRIG DOKPEITO GoJlee TONCTHIM CHOEM CHIHZH.
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Puc. 265. Coomuowenue Mexdy
CKOPOCMEIO POCcMa peibsl U ee vyeluyu
{no Huxonsckomy)

B komxe pacnona-
raioTcd pasIudHEbe pe-
HerTops, IOITOMY GHA
HMeeT BaXHOE CMI-
HaalbHOE 3HaYeHHe,
KEDOME TOro, y KOCT-
HuX pHb B mepme 06-
PABYIOTCSE MOKPORHAIE KOCTH YeDena B KOCTH NoAca nepes-
HAX KOHEYHOCTEH.

Crenem KOCTHHX PHO o0pa30BAH KOCTAMM, NWIbL ¥
OCeTPUBRIX B TeueHUe JKHU3HH COXPAHAETCHA ZHAUHTENLHOE
KOJXUIECTEO XPAIMEBLIX 3neMeHTOR. KocTHRIE ckener »d-
deKTHBHEE BRIRONERET CBOK PYHEKINH, HOCKOJLRY OH 3HA-
YUTEJNBHO NPOYHEE M MeHee MACCHBeE. ¥ PHO KOCTHHE
BJIeMEHTH MOryT BOSHHAKATB ABYMA cnocobamm. Bo-mep-
BBIX, KOCTE DA3BHBACTCA H3 XpAMIA (nepsuiHbie, KIK 34-
Meuaoute, KOCTH), BO-BTOPHX, H3 0OYATOB OKOCTEHEHHA
B lopMe KOXH (GmopuiHbie, HIH NOKPOSHBIC, KOCTH, HX TAK-
e HASHBAIT HAKAAOHLIMI, TOCKONLKY OHH MOTYT HAKJIA-
ALIBATECA HA XPAIIERhIe 3AeMEeHThI CKeJeTa, HAIpHMep,

Puc. 266. Crerem xocmucmoll peibsl (OKyHR):
1 — Koomitt vepena; 2 — QCHOBHRID ANGMBHME! CHIUHKOZO NNaeHUKa; 3, 4 ~ aywu
CIUHHORO Anaanuka; 5 — nocnednus noseouru, yoepxusalowue xeocmoeoli
ANSeHUN; § = X80CMOBHIE MOIBOHRY; 7 — OCHOBHDIG ANOMEHIMb BHANBHO2D
AnaeHuKs; 8 — mynosuwmste rodeoniy; 9 — pebpa ¢ npudamiasy; 10— xocmu
u nyyu Spiounioso nnaenuxa; 11 — Kocmu u fyuu pyOHOs0 NNBEHUKE;
- 12 — waliepran Kppiuxka; 13 — eOPXHAR U HUXHAR Yemocmy {no Baxnawoeoii)
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Puc. 267. MNoseonxu cylaxa:
A = mynosutiHbiil NDIBOHOK;
B ~ xe0cmosoll NOIGOHOK.
1 — Mano RO3BOHKE,
2 — nonepeynbill ompocmox;
3 = pebpo; 4 — eepxuan Jyaa;

5 — eopxrull ocmucmetl OMPocmoK;
5 — nuwHns Oyza; 7 ~ HumHUi
OCMUCHBIT OMPOCMOK;

8 — MENUGIHER KOCIIOUKS
{no H. H. Kapmawesy u coaem.)

B Yeperne oceTposwx). Cre-
AOBATEJBbHO, B JIOG0M ¢ly-
uge KOCTH HMEKT Me3oAep-
MaAbHOE HPOHCXOMISHHE,

CreseT moapasaens-
eTcs Ha oceBolt X gobarourmii (puc. 266). CceBoft exe-
JeT BKIo4YaeT B ceba mospOHOUHEIL cToA6 1 yepen. B mo-
S8BOHOYHOM CTOJNIGE BHIAeNAIOT TYJIOBHINHEIA M XBOCTOBON
otaensl. II03BOHOYHNEK 00pA30OBAH KOCTHRIMHM DO3BOHKAME,
KOTODBIE, KAX ¥ ¥ XPAIIEBLIX PRID, ABNAIOTCA aMbUIeaLER-
M (T.€. MX Tela ABOAKOBOTHYTHI — Cliepesu n caaam). Or
TeJla BRePX OTXOZAT BeDXHME AVIH, KOTOPLIe, CDACTAACH MEXK-
Zy coboif, OrpaHIIABAIOT TOIBOROYEOE OoTBepeTHe. OTBEpeTHa
BCeX HO3BOHKOB 00pPasyIoT NO3BOHOUYHEIN KaHAN, Yepe3 KoTo-
PHIE IPOXORHUT cIEEHOI Moar. BepxHite YT DPOJOJIKAIOT-
¢ B HEMAPHEI! BePXHUIL OCTHCTRI oTpocTok (puc. 267). Cau-
3y OTXOAAT HUKHYE ZYTH, HO JIMIDTb ¥ XBOCTOBBIX IO3BOHKOB
oy CMHEIKAaI0TCH, 00pasya reMaNsHEIR KaHaR, TAe NPOXOAAT
XBOCTOBASA APTEPUA M Beda. BHERY HIUKHTe AYTM 3aKaHGUH-
BAIOTCH HIDKHUM OCTHCTHM OTPOCTKOM. B Tya0BHINHOM OT-
Jese HM)KHHMe IYTH KOPOTKHE M HE CPACTAIOTCH, K HHM IIpHA-
rpennmorca pefpa. B oTamume oT XpameBrx peib, pebpa
KOTOPBIX OrpAHHIHBAIOT IIOJIOCTD TEJIA JIHILE CBEPXY, ¥ KOCT-
HBix pebpa JIAHHEIE ¥ OrpAHNYKEAIOT OOMOCTH TEJA eIlle K
¢ Goxos. ITocneaunit XBOCTOROM IMOBBOHOK MMEET TIOBEPXHOCTS
INs TIPMKPeIeEHA ONIOPHRIX CTPYKTYP XBOCTOBOTO ILI&BHMA-
®a, NOSTOMY OH 9YACTO YIUIOINEH, OZHAKO HePeAKO 9TOT IO-
3BOHOK yIAJHEdeTcd, sarnfaercsa BEepx, ofpasys ypocmunt.
na gammoro BuAa pwf XapaxTepHO olpefeieHHoe obmiee
KOJNMYECTS0 NO3BOHKOB, HANPUMED, ¥ JyHH-pEbM ux 17,
y cepepBoOil ceanau — 57, a y yrpa — 114, MHTepecHo,
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Puc. 268. Cxema vepena xocmucmoil poilinl, KaGepHBA KpbILKa
U OKORO2AA3HUNHOSG KoY yOaneHs.

Xpsiuessie KOCMU 0E03HAYEHE! MEIIKUMU MOvKaMLU!
T — HUNHEIAMLAROUHEA KOCME, 2 — BOKOSAA JaMbINOYHER; 3 — SEpXHOSEMLINOYHR,
4 — yluHeie, 5 — OCHOBHER KAUHOBUONER, B — KPLINOKNUMOBUOHAR!

7 — anas0KRuUHosUONER; B « MeXOBOHAMENBHAR; 9 — BOKDEaR 0BOHAMENBHES,
10 - momennan; 11 — nolran; 12 — nocoeas; 13 — napacgberoud; 14 — cowruK;
15 - né0Man; 16 — ksadpamuan; 17 — KPLIROBUOHLIE; 18 — MENYSMOCIINGR;
19 — eepxnovemocmussn; 20— coupenoanan; 21 — aybuan; 22 - yanoeas;

23 - auo«andmﬁynnpnas 24 — cumpnexmukym; 25 — 29 = 1 = 5-8 xaBspusie dyau;
30 — 2uoud (no Wnanseayseny)

YT0 NOBHIIIEHNE TEMIEPATYPH B MepHOA dMODHOHAJBROTO
PA3BUTHA Bheder 3a coboll yMeHbINeHHE YHCNIE [IO3BOHKOE,

Yepenl COCTOMT U3 MOSTOBOrO M BUCHEPATLHOTO OTHE-
o (puc. 268). ¥V xocTHHIX OH ropasgo Goxee coBepmenen,
YeM ¥ XDAINEEBIX PHIG, H YCTROSH SHAUMTENABHO CIOMIHEe.
Kax MH y)xe ropoprian, 9epen YacTHUYHO HIE IMOJHOCTHIO
CTAHOBUTCH KOCTHHIM, OPHIEM B 6I0 COCTABE MMEIOTCA KaK
HepBHYHKIe (XOHZPANbHbIE) KOCTH, TAK H BTOPHIHEIE (HA-
Knamueie). B mponecce oarorenesa BHEauasie oGpasyercs nep-
BYYHBLIH Tepel H3 XPALIERKIX 34YATKOB, KOTOPEIE 3ATeM OKO-
¢TeHeBaloT. ONHOBPEMEHHO C 9TUM B KOpHyMe GOPMUPYIOTCR
HakJdagHele KocTH. O0nacTH OoKOCTeHeHHiT mepeBHMYHOTO
Yepemna COOTBETCTBYIOT OTASNAM MO3TOBOTQ Yepena.
B saTsInoqHOM oThaENE 06PASYIOTCA YETHIDE SATHIIOTHAIE KOC-
TH (OCHOBHAS, e GOKOBRIE H BepxXHaAd), OIDAHMYHBAI-
U¥e 3ATLLIOYHOE OTBEPCTHE. YINHKE KOCTH GOPMHDPYIOTCH
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B O0JIACTH CAYXOBOM Kancysl, KOTOPAA PACIIOJIoKeHA BIIe-
PeXH 3aTHIJOUHOrO OTAEeN&, OORITHO ¢ KasKAOH CTOPOHRBI
KMeeTcAa IO OHTH TaKuX Kocreil. CTeAKH raasEmn (Tod-
Ree, MEXTJIA3HHIHON ueperopofgku) oSpasyT HemapHas
OCHOBHAS KINHOBHAHAA KOCTh, HAPHELIe KPLIIOKJIAHO-
BAAHLIG ¥ TIA30KJIMHOBHAHBIE KOCTH (9TY IPYINY KOCTEH,
B KOTOPHIX ¥ GOJBIIMHCTBA PHIS COXPAHAIOTCH XPAINEBLIS
3JIOMEHTHI, TAK¥E HA3KBaIOT chenougamn). CaMyio nepe-
HIOI0 YACTh MO3I'0BOTO Yepena (0HA TaKKe COASPHUT Xpd-
IIeBbIe BACMEHTH) — ODOHATEMAbHEIH oTHen (0B0RATEIRHEIR
KaTCyJsl) — COCTABIAIOT HenapHasd cpefAnAHAas 000HATEND-
HAfA KOCTh (MemxoboHaATeAbHAA) U NapHas 6oxosad ofoHa-
TeJpHaA KOCTh. JOTH KOCTH coo0IDA TaK:Ke HASKIBAIOTCH
OBOHATEALEKIMA, UK 3TMONAAMA.

TleppruHLIe KOCTH 06pasyIoT 3aHI00 B GOKOBLIE HaC-
TH MOSTOBOTO Uepena, 4 TaKie YACTHIHO €r0 AHO, HO He
OXBATHIBAIOT KPHINY, TAE, KAK A Y XpAMeBMX pub, ocra-
eTcs Goapmoe OTBepeTHE ~ QOHETAHeNs. s Gonee monnoi
BAIMTE FOJTOBHOTO MO3r'a 11 OPFAHOB YYBCTE AOIOJHATEIHLHO
K MeDBHYHHBIM XOCTAM o06pasyorca BropaviHble (HAKJIaZA-
HBbIe} KOCTH, KOTODBIE COCTABAANIT OCHOBY KPHIUIM B BXO-
IAT B cocTaB GOKOBHIX CTE@HOK M AHA. B sajgHeit yacTH Ha-
XogATCA NAPHLIe TeMeHHEIE KOCTH, BIOepeAn OT HHX —
papHste JOOHBIE KOCTH, 4 Tepef HHMH — TAKKe MapHLIe
HOCOBRIE KOCTH. BOKOBEIE OTJH Yepena BKIOYAIOT B ceba
HerodKy HeGOABIIMX THAASHEIX KoCcToUeK (IepefHIon, ca-
MY0 G0JILINYIO elne HASHIBAIOT cAe3HoH), B COBOKYIHOCTH
ofpasyroInax OKOJOTIa3HNYHOEe Koabllo. JlHo moarosoro
uepena ¢POPMUPOBAHO, TIABHEIM 00pa30M, HEAPHEIM Na-
pacheHOUAOM M APYroil HenmapHod BTODHYHOH KOCTHIO —
COMIHHKOM, PACIIONOKEHHEIM coepegd. KocTH MO3roBoro
Yepena COeAHHSIOTCA MexAy coboll HeNONBHXKHO, TOBEH-
Iaf TeM CaMBIM MPOUYHOCTE Beell KOHCTPYRIHH.

BrcuepanrHH# gepen COCTABAAINT YENIOCCTHAA,
DOmpA3LIYHAA W kabepaasg Ayru (HaDOMKHHAeM, WTO 3TH
00pas3oBaHUA AMEIOTCA H Y XPAMEBHX PEIf), a TaKxKe Koc-
TH xabeproit kxprimku. CTpoeEne COCTABAAIOOINX BHCILE-
panpHoOro yepena Gosee CACKKHO, MeM Y XPAIKEBHX pHb.
YeawcTHad Ayra sKAluaer B ceba Goabmroe KOXHYECTBO
XOHAPAJBPHBIX H HAKJAAHMX KocTell. BepxmeuemocTHOM

350

orHell B HepeAHeM oOTAeNe 06pA30BAH MAPHEIMM HEOGHLIMH
KOCTSAIMH, B CpeJHEM -~ TPeMs KPEIIOBATHLIME (IBe K3 HUX
ABJIAIOTCA HAKIATHBEIMMY, & OAHA XOHAPAIbHOI), B sagEeM —
IAPHEIMH KBaJPATHEIMM KOoCcTAMHU. Bee 08 ABNA0OTES IpO-
A3BOAHLIMHM HEOHO-KBaAPATHOrO XpPAMIA, OIUCAHHOTO paHee
Yy XpAmeBLIX prb. OpHAKO 9TH NEePBHYHBIE KOCTH B O0OJL-
el cTeneHy BHINOJHAIT GYHKIOWIO FHA Yepena, a Hemoc-
PEACTBEHHO BEPXHIOI YeNI0CTh 06PasyioT HaraagHLIe 11ap-
Hble KOCTH: BeDXHEUYENIOCTHRQ ¥ IIpPeIUeNIoCTHELE,

H3 MexkeleBa XpAma, KOTOPHIY y XPARIIEBLIX PHO
COYKHT HMKHeH [uemiocThio, o6pasyercss mepBUUHAA €O-
qAeHOBHAA KOCTh, OSHAKO ¥ KOCTHRIX pPHI OHA JHINEL 06-
pPasyer YeJIOCTHON CYCTaB ¢ KBAAPATHON KOCThHIO BepXHeil
yemocT. OCHOBHYIO Ke YacTh HUKHEH 4elIOCTH COCTAB-
ASIOT NApHBIE BTOPHYHLIE KOCTH; KPyNHas 3yGHAS KOCTE,
KOTOpAR HOKPHIBAET YACTSH COUNICHOBHOM KOCTH, M MenKad
VIIOBag KOCTh (OHA C3aJU COSMHREETCA ¢ COMISHOBHON
KocTEI0). TakuM o6pa3oM, NepBAMHLIE YeAI0CTH KOCTHBIX
PRIG (T.€. KOCTH, BOSHUKINNE K3 HEGHO-KBAAPATHOTG B MEK-
KeaeBa xXpameif) o6pasylor YeROCTHOR cycTas, TOTAA KAK
HeMOCPeCTBEHHO YeMIOCTH 00DASOBANLI BTODHTHEIMHE KOC-
Tamu. Hanwane BTOPpHYHLIX Yei0cTell MOSBOASET SHAYH-
TEJBHO PASHOOOPASHTh CHOCOGBI 3aXBATA M YAEPKAHHA
IHINK, TPACIOCA0IHBATECH K ONPEAENEHEOMY THITY MEINH,
HMEHHO 2THM MOXXHO OOBACHUTE PA3THYHEIE GOPMEL POTO-
BOro annapaTa ¥, COOTECTCTBEHHO, BHAOBOE pasHoobpasue
(puc. 269). OTo BMIOAHO OTARYAET KOCTHHYX PHIG OT XpaA-
ITEBLIX, POTOBOI ANNADAT KOTOPHX VCTPOSH OAHOTHUIHO,
M HO3TOMY OHM He cHocoGHEI NOTPeBasST: TAKYIO PasHO-
o0pasHYO IHINY, KK DASAHYHBIE BHAL KOCTHHIX DhIG.

IIoabaswviBeas 1 xabepAbie ZyTH, B ofulem, obpasona-
HEI TEMH e 2JICMEHTAME, YTO K ¥ XPAINEBRX PHI0, OfHaKo
BCe OHH KOCTHHIEe (IIpHYeM 9TH KOCTH NepBATHKE), Jlabep-
HEIX AYT TAKXE AATH, HC HOCHEAHAA U3 HAX NOJABEPraercs
CHJIBHOH pefyKHHM ¥ PASBHTA 3AMETHO XYK€ OCTANLHBIX.
IopsrisHOE COEARHEHYUE MO3TOBOTO H BHCIEPAALEOTO OTHe-
JOB "Hepena ¥ KOCTHHX PHO OCYLIecTBAAETCA IPH OOMOIIH
NOXbASBIYHOM AYTH, HPHE DTOM THOMAHAMOYIApe obpasyer
CYCTaB €O CAYXOBHIM OTHENOM MOSTOBOro Yepena. Hamom-
HEM, YTO TAKOH THI Yepera HasHBAETCA M'MOCTRIRYSCKAM.
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Puc. 269. Paanuvxcie ghopMbi CMPOBHUS DOMOBD20 annapama peib
{no C. M. Nesywuxury u cogen.}

AlabepHan ®KPHIOKA, IPHCY-
1HadA TONBKO KOCTHCTRIM prIGaM,
npUKpLIBaeT ¢ GOKOB Kabeprkle
gyra. OHA cOCTOHT H3 UEeTHIpeX
OAOCKAX HAKNAAHBX KOcTei:
KPHIOKA, TpeAEpHINKA, IOXA-
‘KpHIIKA ¥ MexKpmmxa (270).

Puc. 270. Kocmu

XaBepHOT KpLIUKY! HKabepHast KpBIMKa IPUKPEILLA-
1= npeé!q_wwxa; eTca K MEoManariynape.
2~ e nooupei o 3 = KpbilKa; Ho6asoursnit cKener

(no C. 4. flesyuruny u cosem.) OOPA3OBAH KOCTAMH cBOGOIHBIX
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Puc. 27 1. flneuesoll nosic
U epyonoll nnasHUX Cydaka:

1 — nonamea; 2 - xopaxoud; 3 — knelimpym;
4 ~ Hadknedmoym, 5 — 3a0KemeMenNan Kooms;

6 — 3a0HexmovLYHAR KOCIML, T ~ paduanuw;

8 — KOCIMIHLIG KOXHYG RySU
{mo H. H. Kapmaweey u coaem.)
KOBEUHOCTelt A HX
nosacos. IToac nepex-
HAX KOHeYHOCTeH —
rpyAHEIX NISBHA-
KOB — olpazoBan
HeGoNBIIUMA JO- - _
OATKOR M KOpAKOMIOM, KOTOPEIE SBJIAITCA IePBAYHAIMA KOC-
TAMHA, A OenouKoH BTOPMYHARIX KocTell, caMad KpyBHAA H3
KOTOPRIX — KAeltmpym, UMEIOIIAS CePIOBRARYIO (hopMy (oTV
KOCTh ellle Ha3hIBAKT KJANYMIIeH), KoTopasd cOoeanHAeTeA ¢
3aJHHM OTHEJOM MOZrOBOrO depena (pHc. 271). ¥ rpymabIX
IMAaBHEKOB OTCYTCTBYIOT $a3aiuM, Do5TOMY KOCTHHEIEe DagHAa-
JANE OPAKPEILTSIOTC HEIOCPEACTBEEHO K KOCTAM nodca. Cxe-
JAeT CAMEX ILIABHRKOB 00DAS0OBAH KOCTHBIMH JIYYEMHE KOMHO-
IO DPOHCXOMXKACHNA, KOTOPHIE IPHKPEIIAINTCA K PARHANIEAM,

IIocac saganx KoEeuHOcTe# (Ta-
30BHI#l mOfIC) COCTOHMT M3 ABYX CPOC-
IDUXCA KOCTell, ¢Bo0OAHO JeMANIHX
B TOJIIle MEILI, ¥ KOTOPHIM OPREpeI-
JAIOTCA KOCTHHE JYYH OPIODIHEIX
nnagHuKoB (PHC. 272). CnemoBarens-
HO, v ODIOIIHBIX HJISBHHUKOB OTCYT-
CTBYIOT He TOXLKO a3aauy, HO U pa-
ARATHE.

HenapHkle KOHETHOCTA DOACOSB He
HUMEIOT, KX ONopoil ABAAXTCHA TOABKO
KocTHHe ayun. Taxum ofpasoM, jo-
GaBOUYHEIA CKENET ¥ KOCTHRIX prIf ye-
TPOeH nponle, YeM ¥ XPAIeBEIX.

Puc. 27 2. Tazosbiii nosac u GpouwHodl
nnaeHuk cydaxa:
1 ~ M3306LIe KOOML, 2 — KOMHEIG KOCIHbIO fTysit
{no H. H. Kapmaweey u cosem.)




Kpome onmcaHHRIX KocTel, onopy A8 cOMaTHYeCKO!
MYCKYJAaTyphl 00pagyi0T MHOICUHCISEHKIE TOHKHE Mek-
MBIIEYHEIe (AX TAKKe HA3KIBAIOT MYCKYJILHBIME, HJIH TY-
JIOBHIIHKIMHA) KOCTOUKH, KOTODble HAXOAATCA B TOJIme
mpimn,. Ifo cRoeMY GDPOHCX0KASHHIO OHH ABIAITCA OKOC-
TeHEBIINMHA CYXO0KHIHAME,

Mbuyiweunan cucmemna KocTHRIX PRI paann-ra ayume,
YeM Yy XPAWEBHIX, YTO IO3BOJMHET UM COBEPHIATH 3HAUH-
TeAbHO Ooyee CNOXMHEEE ABM:xeHusa, OHaA npeacTaBieHa
MEINIAMH TYJOBMILA, TOJOBH H NNABHMKOB. OCHOBHYIO
MACCy COCTABIAET MYCKYJIATYPA TYJOBHINA, KOTOpAS TaK
e, KAK ¥ Y XPAMEBHX PRI, OTYETIHBO CerMEHTHPOBAH-
HA ¥ COCTOUT A3 PACTIONOMKEHHEIX BIOAEL TEAA TOACTHIX ME-
[IeYHBIX MACCHBOB, pasfeNeHHEIX NPOCHOMKAMM COeAM-
HHETeJIbHOH THAHW — MHQCEOTaMH HA S-06pasHo H3OrHYTHIE
muoMepsl (prc. 273). IIpu 3TOM KONUYECTBO MHOMEPOSB CO-
OTBETCTBYeT UHCAY IO3BOHKOB.

Cpeja MBI TYJOBHINA RyYIlle BceX Pa3BuTa. Sonsman
COKROBas MBIMA, KOTOPaf MPONONLHLIM THOM IPOCTHDS-
€TcH OT POJIOBH IO XBOCTA, PASAENAACE IOCEepeINHe IPOIOSh-
HOH COeNHEHTENLHOTKAHHONR HpOCNOHKO# — rOPH3OHTAND-
RO meperopoaxoii. Hax Goabmoit Gokopo#t MuImmest
HAXOANTCH npAMad GOKOBAA DOBePXROCTHAR MBIILIA (¥ H0-
COCEBLIX B Heil HAKAIUINBALTCS MHOTO KHpAa), & 10 HHMKHeH
CTOpPOHe Teja — npaAMasd GPIOMEAA MBIIUA (Y HEKOTOPEHIX,

Puc. 273. Myc«ynamypa xocmucmoﬁpwﬁu(oxyﬂs}
1 — MYCKYSIQIRYP& HE/MOCMHO20 ANNAPAMA; 2 — MUOMEDL; 3 — MUCCEAML!
{np Ky3Hauogy v coasm., ¢ UIMBHBHUAMY U DONOAHaNUAMU)

HAOpHEMeD y yrpeli, OHA oTcyTCTBYeT). MeXAy mocieHNMA
ABYM#A MBIIITAME PACOOIATAIOTCA KOCHIE MLIITIEL,

ITocKkONBKY OCHOBHAA MacCs MBIIOEYHOH TKaHHM HaXo-
AUTCH HA CIHHHOH CTOPOHEe Tela, HMEHHO TaM y pxif pac-
MOJATACTCH WEeHTD TaecTH, Ecin y prifkl HapymaeTcsa
AeATeJbHOCTD ILIABEAKOE HIH MX IIOIPOCTY OTPe3aTh, phiba
HenpeMeHHO NepeBopavHBaeTCA GpIOIIHOM CTOPOHOI BEEDX.
OcHosBoO#l QyHKUOHeH MBI TYJOBAINA ABNHETCA BOJHO-
ofpasHoe N3THaEHe TeJa B CATHTTANLHOH NIOCKOCTH, YTO
ofeceunBaeT ABHMEHHE PHLIOKL.

MEIIOEE TONOBR! YIPARBAAOT ABHMEHAIMH JEIIOCT-
HOTO anmnapara H >XKabepHBIX KpBIIIeK, IMO3TOMY UX eme
HA3BIBAIT BHCUEpANbLHOR myckynarypoi. Myckymarypa
OJABHVMKOB H3MeHSeT MOJOKeHHEe NAPHBIX DJAaBHHKOB H
crabRamsupyeT HEOAPHHE ILIASHHKH. B NocaesEeM ¢ny-
suae o DoKaM OT pagHaniii CHMMETPHYHO PRCIIONATAITCA
MEIHIEYERIE TYYKH. OTH MBIIOE He CeTMEHTHEPOBAHH.

Bca coMaTnuecKas MycKyJATYpa 06pasoBada noneped-
HONOJIOCATHIMH MEINEYHEIMH BOJIOKHAMM, KOTOpPEIe DASBHA-
BAIOTCA BeTIOCPeACTBeHHO U3 MHOTOMOE COMHTOR. ¥ DHIG aTH
BOAOKHA yixe AnddPepeHIHpOBAHBR HA KPACHBIE U Oeibie.
HanomMuHAEM, ITO KPACHLIE MBIIIEIHLIE BOJOKHA CONEPIRAT
Goneine MuornofrHA (IHXATENIBHOTO IHIMeRTa, OIH3KOro
K reMOTJIOGHHY, TAKAE CNIOCOGHEOT0 CBARKBATE MOJIERYIAD-
HEIA KHCJIOPOZR), HO MeHLIle COKPATEMEIX MHODHOPHILI,
KpoMe TOT0, B CApKOILIA3Me MHOTO Kalens Xupa. HosroMmy
OHH ¢NOCOBHE K MIuMTenwbHOE pafore, BEO He NPOABIAAIOT
GonBITION MOIIHOCTH. OTH BOJOKHA PACIIOJIATAIOTCA B MBIIE-
nax Gojlee MOBEPXHOCTHO, Bejibie BOJIOKHA GefiHee MHUOIIIO-
OuHOM, HO comep:xarT ropasao Ooldbmie COKPATHTENBHBIX
MuodROpHILT, GHarofapa 4eMy OHM CIOCOOHEI MOIMHO CO-
KPaIaThesd, ONHAKO He TaK JOAro, Kak KpacHble. Ilosromy
Opn MeANCHHOM ABMIKEHHH ¢ TMOCTOAHHOH CKODOCTBIO CO-
KpAIOAlOTCH, B OCHOBHOM, KDACHEIE BOJIOKHA, TOTAR K&K
peakoe yeKopenne ofecneunsawt Gemnie BonokuHa. OCHOB-
HAA Y4aCTh MBIHIeUHLIX BONOKOH fenada (HaopuMep, v Kepe-
XA OHH cocTaBaaT 96,3%), ofRAKO ¥ MUTPHAPYIOIIHAX PEIG
AOJIA KPACHBIX BOJIOKOH HEeCKOJABbKO Goypmie.



Cocrosane MpmIedHOH CHCTEMBI 38BUCUT OT MHO-
TEX daxTopor (BospacTa, 00pasa KHMIHN, BeJIHUYHHE H
T.A.), HANpUMEP, ¥ KeThl (IIPeJCTABATENA JOCOCRBEIX PLIG)
mocne HepecTa MEINIEYHAS TKAHL T€DAET MOUTH Bech KHDP
{xo 98,4%) m Gonee mososunnl (57% ) Genka.

CKOILIeHHA CIeIHANUIHPOBAHABIX MLIIIEYHEIX BOJOKOR
00pasyIoT aneKpHIUeCKYe OPrankbl PR, KOTOPhle MOTYT PACIIO-
JIATATECA B PASHBIX YACTAX TEJNA B 3aBHCAMOCTHA OT BHIOBOMH
HPHHAZIEKHOCTH PRIOB! (YAIle BCETO OHHM HEXONATCH mo 0O-
KaM TeJ1a), DneKTPHIecKHii OPraH HANOMMHAST AKKyMYAATOD-
Hy1I0 baTapelo, OH COCTOHT U3 0cO0RIX MEINICYHBIX BIACTHHOK,
Pasie/ieHHBIX CTYLEHHCTOH TKAHBIO. YeM MoilHee S)eKTpH-
uecKHif opraH, TeM fonbille B €T0 COCTaBe HIACTHHOK.

CrnegyeT 0OTMETHTH, UTO CRAGHIE SNIeKTPHYECKHEe DA3PA-
Abl CHOCOOHEI HCOYCKAT: MHOTHE BHJALI, He HMEIIHE Coe-
UHATHZUDPOBAHHBIX OPraHOB (HAlIpUMeD, CTABDPUJAA, OKVHB
H Ap.). B Mopckoit BoRe TakHe paspagsl PACTIPOCTPAHAIOTCS
Ha 10 — 15 M (B DpecHO# TONBKO Ha 2 M, IOCKOJABKY B Hel
M&JIO BJIeKTPOJIHTOB) M TIO3BOJIAIOT PHIGE OPUEHTHPOBATLCA
HJIA MOCHLIATD CHIHAMEL APYTIHUM ocobam. CnaboanexTpuuec-
K¥e pPHIObl UMEIOT CHeLBAAM3MDPOBANHLIC BICKTPHYECKHe
ODragnl, Opaejia, HefoxbmHe, OHH CHOCOGHRI HCIYCKATE
paspanel MeHee 17 B, yro mosponger xopolo OpHEBETHPO-
BATBECA B MYTHBIX BOJaX. Harouen cyInecTBYIOT BRALI, KO-
TOpHIe CHOCOGHEI PeHepHPOBATE DaspAasl Ao 600 B (wanpr-
Mep, sJMeKTpudeckHil yrops, ajsektTpmueckuil com). Croms
MOIIIHbIE PA3BPAAL CHOCOSHAL BPEMEHHO OIVIYIIATE HEePTBY
FIIM Bpara ¥ Zaxe yOuTh ero. Heocroposkroe ofpaiuenue ¢
TAKAMHE DPE0AME OYeHb OOACHO AJIA YeJ0BeKA.

Huwesapumenvran cucmema KOCTHHEX PHIG BRIIOUAST B
ceba Te JKe OTAENEI, YTO ¥ ¥ XpAImeBrx. Ilonoxenne poToso-
TO OTBEDPCTHA SABECMT OT cmocoba METAHAA PHIOEL. Y maaHi-
TOHOAAHEIX GOPM POT 3aHUMAET BePXHee IION0MKeHHe, Y XHI-
HMKOB OH KOHEWHBIH, 8 ¥ GeHTOCOARELX (HoabRparomux mumy
€O HA) — HIDKHAUHA, KPOMe TOTO, BCTPEYRIOTCA PA3IAYHEIe
nepexonneie BapRAHTH (puc. 274). Hexkoropeie BUABE HMe-
10T BHIIBMIKEOH poT, 4TO NO3BoJder MM Bonee sdpexTnR-
HO PHITBCA B MJAMCTOM [He B NMOomACKAX namu (puc, 275).
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Puec. 274. Monoxerue pma v KaproseiX petl:
A — eepxnufl y wexoHy; B — xoHeuHLIT y caszana; B — nonynuxHudl y sobner;
T = HUXHUG ¥ ocmponyysts (M0 HUKoRLCKoMY)

Portosas 110/10¢Th CHaOKeHA MHO- @
TOMMCHIEHHRIMM 3yGAMH, KOTOpPHIC He-
cyT menstit panx xocrell ofonx o1ELIOB

¥
yepena (MO3TOBOT0 H SHCIEPATLHOIO): /
BePXHEYENIOCTHEIE, MEeXUeIOCTHEIE, o 278
we. .
ay6HLle KOCTH (HAOIOMMEAEM, YTO BCe
y6 ( ’ Boid6LokHOT pom y casaHa

3TH KOCTH NPHHAINENAT TeIICTHO-
My ammapary), HéOHEle, COIDHUK H
KolyJa NoEbaE3kvMHON AyrE. Bee 3yGrl OOEIUHO OAHOTHIIHSGI
N HAXJIOHEHH N0 HANDABJIEHEW K IVIOTKe, MOITOMY PHIO&I
MOTYT TONABKO YAEPHHEBATL JoOBINY, AJIHM OTPLIBATE OT Hee
KYCKH (HampuMep, NAPAHLH), HO HE MOT'YT ee XepaTh. OOnIY-
8o 3y0 TIPHpACTAIOT K WOBEPXHOCTH KOCTH, HHOTZA OHHM
MPUCOEAUHAIOTCA NOABNXKHO. OCHOBY 3y0a cocTaBideT AeH-
THH, ODOKPRITHIE CHADYRH TOHKHM cxoeM aMand, B Teue-
HMe KUSHK H3HOILIEHHEIe 3y0h 3AMeHAIOTCA HOBHIMH. Y MHp-
HEIX peI6 {TaK BASHEIBRIOTCS BHILI, HUTRIOMHECA DACTHATEb-
HOt mumieii mAM NIAHKTOHOM) B POTOBOH mOZOCTH 3yGBI
OTCYTCTBYIOT. TaK 'Xe, KaK M Y XPAMIEBHIX PHIO, ¥ KOCTHBIX
OTCYTCTBYET HACTOAWINIE ASHIK, HMEHIIAACH BMECTO HEro
CKJISAKA caAuaHcTol 000N0UKRH Animena coSeTReHHBIX MBIITIIL
H T087TOMY He ciiocobHa BHABUIATLCA (¥ HEKOTODHIX BMAOB
HA 9TOH CRIAAKEe MOIYT JaiKe HAXOTUTLCHA 3y0ni).
Tpoausanaas xabepHBIME IEIAMH IVIOTKE AKTHBHO
yuacTByeT B mponeccax natanudg. IlocTyniresne numH B
POTOBYIO HONOCTH ADONCXOAUT 84 CUeT ABMKeHNa sxabep-
HBIX KPBILIEK, IIPHM 3TOM BOAA BMeCTe ¢ numei zacacsisa-
eT¢sl B POTOBYI0 NOMOCTH, M3 Hee HPOXOJAT B TAOTKY M
BHITAAKHUBACTCS 13 Hee uepes xabepasie mean. IIpn atom
OHINAa OCTAeTCA B IMOTKE, IMOCKOALKY ee He IPONyCcKaloT
sabepELle THIUMHKH, PACIIONOXKEHHEIE HA KAa0ePHEIX JYTAX.

{ro Huxanscxomy)

357



Puc. 276. Xabepubie mbituHky peib:
A ~ RNaKKMOHOROHOU; b — Gaxmacondtol; B - xuwwoll; 1 = xabepHoe dyau;
2 — mabephsie muunky; 3 — xabopHole nenecmxu
{ro 1. M. Anucusosol u COBEM., € UIMBHEHURMI U JOROMHGHUAMU)

CrpoeHAE ¥ KOJIHYECTBO TRIMAHOK ¥ PABHEIX BANOB HEOTH-
HAKOBO H 3ABACHT OT XADAKTEDA NATAHUA. ¥ PLIG, THTAI0-
OIHXCH NJIAHKTOHOM (IIN8HKTOHODATOR), NIHHHEE MHOTO-
YMCHeHHBE TBIYMHKH B COBOKYIHOCTH 00pasyioT QHIbT-
PanuoHHLI aNNapaT, OTReASIITHH THINY OT TpoXoaRmel
uepes kabepusie Meau BOAK (puc. 276). ¥ sunos, nuraio-
wHxed Kpynaok nuwed (XX Pef), THIYHHKHA SHATH-
TeABRHO KOPOde HAX BOoSINe He Pa3BATH, IOCKOIBKY HM
HYXHOC H€ OTLUEXHBATH OMUILY, a4 YVECPRHBATE ee. C atoil
samadveii BIONHe COPABAAIOTCA CAMH kalepHEie AyTH, He
IpOmycKaf XPyNHEE KYCKH B KaGepHBIe Meln. ¥ HeKoTo-
DPHIX BHEOB Ha 3ajfHeil :kafepHoil Ayre NMeTCA NIHPpOKHE
¥ MaCCHBHEIE MI0TOYHNEE 3Y0Ll, KOTOPLIE IEPeTHPAIOT HHINY
(puc. 277). Taxue gybn o6EIYHO OOPAZYIOTCH ¥ GEeHTOCOMA-
HBIX MEPHHX DPHG (Hanpumep, ¥ KapOOBHX), ¥ KOTOPHX B
poToBoil mosocTA Het 3yGoB. CHIOHHEIE JKele3ikl ¥ KOCTHHX
peIG, Tak e KAK H ¥ XpH-
IIeBLIX, OTCYTCTBYIOT.
Koporkuit mHmenox Be-
AeT B MeXYIOK, KOTOPEHIH
AHATOMHUYECKH BEIPAXKEH He
¥ BCEX BMAOB, HANIpUMeEp, OH
OTCYTCTBYET ¥ KapPEOBRIX,
HEeXOTOPHIX ORIYKOB # Ap.
Henyaok nepexoaur B TOH-
KyK0 KHIOIKY, B HaYAXLHLIA

Puc. 277. fnomouHuie 3ybbi

kapnoasix puib:
A — casan; B — neuf (no Huxcnscxomy) OTIEJ KOTODOit smazaiwot
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NPOTOKH TedeHH I NOAMNKENYIOIHON Xejaesbl. UMeHEHO B
9TOM OTZeNle KHLIeUHHKA Dacileniderca Dojabmas 9acTh
SHICOKOMOJIEKYIAPHLIX COeIUHEeHRH NUIeBol KamunLl, a
TaKe OCYIIecTBIAeTCA BcackBakne, ToHKAA KMIIKa KOCT-
HEIX PH0 3HAYMTEABHO NIMHHEH, YeM ¥ XPAMEBRIX, OHA
ofpasyer nerny (epsas H3 HAX HA3RIBAETCH ABEHAMATH-
HepCTHOR KNIMIKOH), UTO YReIHUUBALT BCACKIBATEIBHYIO TI0-
BepPXHOCTL. ¥ MHOTMX BHAOE HA TPAHHUIE MeXIY KeJyI-
KOM H TOHRO# RHIIKOH KMeI0TCA MUIOPHIYeCKHe IPHAATKH,
B KOTOPHIX pacIIelIAIoTca GeJK ¥ BCACHEBAIOTCS AMHHO-
KHCIIOTH. 'HCTOJNOrMYeCKH HOpPHAATKH COOTBETCTBYIOT Ha-
YANBHOMY OTREAY KHINKH, OHHA 06ecneTHB&I0T SHATHTE M b-
Hoe yBeamdeEne (PYHKIHOHANBHOM IOBepXHOCTH. Tax,
HANPHAMED, ¥ PafyEcH dopenn oOIIaa BIUHS NPATATHOR
NPeRLIMACT ANMEY KHIIKH B IIECTh Pa3, a MOBEPXHOCTH
BCACHIBAHAA NPEBHILIACT ILECIALL BHYTPeHHEH TOBEPXHOC-
TE TOHKOM KHmuxu B 3,2 pasa. KomayecTr0 MLIOPHYSCKHUX
NPERATKOR BapsHpyer oT 3 (¥ okyHA) o 400 (y nococeii).

Ilewens kpyneaa, 0OEMHO MEOTOJIONACTHAA (HaaprMep,
¥V K&PUOBRIX YHCHAO JOIACTeH MOMKET ZOCTHTSTS CEMH), OTHO-
CHTeILHAA MAcCCca [IeYeHH KOCTHHIX pHIG MeHBIe, 4eM Xpd-
meskx (1 — 8% or Maccul Teza), HO GYHKIHN €e Te XKe.
AHenunrlii Oyseph AMeeTcd. AHATOMAYECKH 0OPMICHBAH
IORENYAOUHAS JKeJe3a OTCYTCTBYET, €8 CTPYKTYPRL AHCCOo-
IIHUPOBAHEL B TKAHH NedeEH. OHa BHINOIHAET SKSOKPAHAYIO
H SHAOKPHERYI byaxmun. Kax ak30KpHHHAA Kejesa, OHE
CHAHTE3HPYET ¥ BRIFEAHET NANICBAPHTENLHbE (DePMEHTHI —
TPMIICHH, AMIIASY, MAJILTA3Y, TUIA3Y H Ap., KOTODEIE YEpPes
IPOTOKH IOCTYHAIOT B IIOJOCThH TOHKONH KHMIKA. B KagecTe
PHAOXDHHHO YHeJe3hl IeIeHL CUHTE3HPYET HEKOTOPHIE TOp-
MOEE!, NCCTYNAKOHE B KPOBb. ¥ BHICIIAX KOCTHRIX DPHIG
(npepcrapuTee HaAOTPAAAL KOCTHCTEIX) SHAOKPUHHEIE KJIeT-
ku yme ofocofngorca B BHAE OCTPOBKOB JIaHrepraHca.

ToHKAaA KANIKA OEPEXOZHT B TOJCTYIO, KOTODAA BHEIN-
He¢ HPAKTHYECKH He OTJAYHMA OT TOHKOE. CnmpanpBEIHA
KJIATIAH HMEETCA TONBKO ¥ HASIDAX $opM (0ceTposkle, ABOA-
KOALHIAHE), ¥ BRICIINX KOCTHRIX pHO oH oTcyTcTByer. O6-
Mas AMHHAA IHIGEeBEAPHTENILHONO TPAKTA MIMPOKO BAPLHPYET
¥ PASHEIX BHAOB, UTO, IIPEKAe BCEIO, CBASAHC ¢ XapaKTepoM
OMINH — ¥ PACTATENLHOAAHBIX OHA AJHHHee (Hanpumep,
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¥y TOJACTONOOMKA HpeBRlIaeT SAHHY Tena 3 6 — 15 paz),
Yy BCeAJHBIX PHIG Kopoge (HAaOpHMep, KHIIEYHEHK Kapacd
OnuHHEee Tena B 2 —~ 3 pasa), a ¥y XHIIHLIX PRI — cOBCeM
KOPOTRRHE (HAUpHIMep, V CYASAKE MIH IIVKH COCTABIAET
Becero 0,6 — 1,2 pnunm Tena).

Knoaxka MMeeTCA TOABRKO ¥ ABOAROABIIAIMNX pHD, ¥
BCEX OCTANLHBIX KMIIEUEHE OTKPHIBALTCHA HAPYXY aHANB-
HEIM OTEEpCTHEM.

¥ CONBUIEHCTRE KOCTHHX PHI0 AMEeTCS IIABATEILHEIH
My3bIPh, KOTOPHIA 3SMOPUORATRHO PASBUBAECTCH KAX BRIDOCT
JopsansHON CTEHKHN nepeaHei! YacTH DAUISBADUTENBHOFO
TPaKT&. B 3aBHCHMOCTH OT TOI'O, COXPAHAETCA JIM CBASH OY-
3BIpA ¢ DUMIEBONOM, PHIORI MOTYT GHITE OMKPLLMONY3bipHbi-
MU W 3AKPLLTIONYSbiPHbIMY. Y HEKOTOPBIX BUZOB Iy3HPh MO-
CPeACTBOM I'PYNOE MeNKEX KocTell CBASAH ¢ DepellCHIATEIM
JabuprEETOM BHYTDEHHETO YX4a, YT HOJBONAET prifie BOCIPH-
HHMATE HMIOVABCH OT H3MeHAomero ofseM MIABATEIBHOTO
Ny3sIDA OpH CMEHE DOJOXKEHUA Teja B NMPOCTPAHCTBE
{puc. 278). CoolujeHne NYSHPA ¢ OPTAHOM DABHOBECHS WS-
suiBaerca annapatoM BeGepa. IliapaTensHmil nyseipk 3ano-
HeH BO3[YXOM, 9TO CYIleCTBeHHO YMeAbLIIAET VAeNbHEIN Bec
PHICH H [O3BOJNHAET €if 3ABMCATH B BOJE (HATIOMHHUM, YUTO
XpsIepkle PEIGLI, ¥ KOTOPBIX
nraBATENIbHBIN Hy3nIphk OT-
CYTCTBYET, NPeKpaIas ABH-
JKEeHEE, CPA3Y YKE HATHHAQT
norpy:xareca B raybmay).
Prife MOTYT DPOH3BONBHO
H3MEHATE 00'beM T'asda B Oy-
8HIpe, YTO BeAeT K YMeHb-
IN¢HAK HJAH HOBHINEHHIO
naasygectTa. ¥V OTKPHTOOY-
BBIPHHIX 3TO NMPOUCXORHT
JAerKo - nyTeM OGRIYHOTO

Puc. 278. Cxema cmpoeHus
annapama Bebsapa;

T — pbluge; 2 — IPOMENYIMOYHAR KOCMIb,
3 —~ noxpeiuxs; 4 - nnacamensuad

AY3sipb

CHKATAA WIH DAcIIApPEeHAHS Ny3npd. 3aKpHITOOY3BEIDHBIE
PHIORI AJA STOTO MMEIOT B CTEHKE IIY3HIDA COeHMANBHYIO
CeTh KPOBEHOCHKIX KANMAMAPOE, KOTOPHle IOTIOMIAIOT UIH
BRIIENAIOT ra3d B 38BUCHMOCTH OT norpedaocTeil prIGLI.
Huixamenvhaa cucmema, KAK A ¥ BceX NMePBHYHOBON-
HEIX MMBOTHEIX, NPEACTABIERA SKTOAePMANBHBIME sKabpa-
My, Opraguzanud xa-
fepHOro anmapara BoO
MHOTOM CXONHA C ALNIA-
PaTOM XpAOIEBLIX PEIG,
HO HMeeTcA Pl 0co-
Sennocreii. Ilpexae
Bcero dacTuuHO (¥
OCeTPOBRIX) HAH TOj-
HOCTBIO (Y BHCIIAX
KOCTHRIX) pepynmpy-
OTCA MeXxsRabepHbie
OeperopoiKH, I0sTOMY
sxaflepHEIe JIETIECTRH ¥
HEX PACIOJIOKEHH He-
TIOCPeACTBEHHO HA »Ka-
SeprLIX AYTAX B OMEI-
BaioTCA BOAOH He ¢ 0Z-
HOH, 8 ¢ 00eHX CTOPOR
(puc. 279, 280). Kpo-
Me TOro, ¥ BHICIOHHX
KOCTHEIX DPHIG OTCYTCT-
Byer noayxabpa Ha
noasAseYHOol avre,
noaroMy ¥ HAX dyvHE-
OUOHUDYIT YeTHpe
napsl xabp. Jiame y
KOCTHHIX PHID HMEeTCH
wabepHaa KDHIIUKS,
KOoTOpasA aKTHBHO y¥a-
CTBYET B ABIXATeNb-
HOM AKTe W DO3BOAAET
HETeHCHOBIHPOBATL

Pwc. 279. CxemMa npuxpennenun
wabepHbix ferecmKkog
¥ pasHbix zpynit pbib:

A « XPAUSALIE Pilibl; B = HUILLILE KOCTIHEG
{ocempossia); B ~ xocmucmeie; 1 — xabepran
dyea; 2 ~ MoaokabepHan nepesopodxa;

3 = XalepHbio Nerecmuy
{ro C. M. Nesywuny U coasm.)

Puc. 280. Cxema xalepHoso annapama
xocmucmol peibst:
1 = wabopHan kponuwa, 2 — wabeprbie dyeu;
3 - xabepHbie nenecimku; 4 ~ wabopHew
mbisukKL; 5 — noduRsnmnan dyee
{ro C. . Mesywwuny U coaem.)
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rasco0MeH IIpH HENOABHIXHOM IOJIOVKEHRH PLIOLL, JIRXaTess-
HBIf aKT KOCTHREIX PEIG BKJOUaeT B cela Oea arana. Ha
NEePBOM M3 HRX pEI0a MPHITOAHUMAET Ka0epHEle KPRILIKH,
YTO CO3NAET B OKOJOKAGEPHOM MPOCTPAHCTBE HOHMMKEH-
HOe AaBJeHHe H 00eCIeYHBaeT MOCTYILICHUE CBEell BOARI
Yepes pOTOBOE OTEepcTHe. B menk Mexpy abepHBIMH
KPBIIIKAMA U TEJIOM BOHZA IPU 5TOM He NOCTYHAET, MOTOMY
4TO 3TA IHEeNh OKasHBAETCA MPUKDHITOH TOHKOH meMOpa-
HOil, KoTOpAaA NPOJZOJKAETCA 34 Kpasa KabepHOU KPHIIKA
M OpH ee ABHIXEHUE MOPHCACKRIBACTCA K TeAY, 3aKDHIBAA
cobolt mens. Ha mropoM arale oTOABHHEYTHIE XKabepHule
KPHIOKYA ¢ CHNONH DPHXHMAIOTCA K TEAY, M BO3pOCIIee B
pesyJpTaTe aTOrC AGBJIEHME B OKOAOKabepHoif momocTn
BHITRJKHBAET OTTYJA BOLY BO BHEINHIOW cpeny. Ilpe aToM
BOJA2 He BBIXONAT U30 DTA, NOCKCJABKY POTGRGE OTBEPCTHE
B TOT MOMEHT 3aKprIBaeTca (puc. 281).

Taroii crrocod NOCTYILIEHAS ¥ YIATeHUS BOALL HCIIONE-
3yeTCA B COCTOAHHA HOKOH H OPH MEeAJEHHOM HBHIKEHHH,
OZHAKO IPH BHCOKOH CHODOCTH ILNABAHASA KOCTHEIE DLIGL
BOOJHE MOTYT NEPEeKMAIOYATHCA HA HATMOPHLIA THN BEeHTH-
JAAIAY, ONUCAHHLIA BHIIIE YV AKYJI, IIPH KOTOPOM BOMIA IIAC-
CHBHO MOCTYHAET Yeped OTKPBLITOE POTOEOE OTBEPCTHE H
oMEIEAeT HAa6pH. [Ipa 3TOM CYIECTREHAO CHHIKAIOTCA 3HED-
rozaTpaTh {go 30%), Tar kax coxpamaercs oGnem palo-
Thi BUCUEPATLHOH MYCKYAATYPH H NoBHINAeTcH pdex-
THEHOCTS JBIKEHUSA (IIOCKOABKY KalepHEle KPHINIKE IpY
STOM He COZLAI0OT AONOJHUTENbABIX BELICTYNAICIONX YacTell,
CHMIKAIOIHX 001TeKaeMOCTE TesIa pribni).

Jlna prb XapagTepHA OUeHb BHICOKAA adxbeXxTHBHOCTE
rasoo0MeHs, HADpUMepD, HEKOTODLIe BHIH! BBICIIHX KOCT-
HHIX phI0 cnocofuel yesausaThk 20 85% pacTBOopeHHOrO B

EOZe KHCIODOJA, TOI'JS KAK ¥
XPAMEBRX PrI0 3TOT NOKA3ATEND
cyniecTBeAHO HEXe (70 — 75%).
970 crolicTBO TpeaBMNANHO BAK-
HO Eas o0uTareneil BomHOH cpe-
IOHl, KOTOpaA 3HAYHTeALRO GexHee

Puc. 281, MexaHusm Obixanus
) 83pochol phibel;
A - adox; 5 — esQox (ro Huxonsckomy)

Puc. 282, Cxoma
Apomusomoxa aodki U kpos
& xabpax KocmucmbiX phif:
A — ¢ppazmenm xabepHozo
RENecMKa ¢ Xa0epHIMY
ARacmunKamMy; 1 — apmepus;
2 — agHa; 3 — mabepHan
nnacmuska; 4 — Kposh;

5 « xabeprbil NENecmoK;

6 — sods;

B — NpUHYUNUSTEHAaN CXeMa
ApOMUSOMOuH0Es OBMEHHUNS
{iichpamy 0BoIHaYeHE CMENeHE
HECHILLBNUR 2a38MU 600b]

u kposul{no tinmudm-Huenscexy
U Hoaik, ¢ UIMEHEHUAMU
U QOROAHEHUAMY)

KHCAOPOJNOM, HeXeJH BO3AYX (B cpeAzeM BoAAa OPHPOX-
HBIX BOAOEMOB COZEpKHT 0K0XO 5 —~ 11 mua/a pacTBopeH-
goro Q). ina nyqmero ycBoeHus% PACTBOPEHHOro KHCMIO-
polia abepHhie JeTeCTKH KOCTHRIX PO HMeIOT CNOKHYIO
cTpYKTYDY. Ha HEX pacnoao:keHsl MHOPOYMCACHHBIE BTO-
pHuHHe xalepHhl¢ NIACTAHRKH, KOTOPHIE Je)Kar IepueH-
AARYAAPHO ocH aenectra (puc. 282), Kpomde roro, sddex-
THBHOCTE rasco0MeHa BO3PACTAET M3-38 TOIO, IT0 JBHKeHUe
BOALI, OMBIBaIOme#l HaGpH, W KpPOBH B KalepHBIX KATTHN-
AApax OCYLIeCTRAAeTCA B OPOTHROHNONOXHEIX HAUpPaBe-
Huax (cM. pac. 282). ITosroMy BoAa YHOCAT GOJMBUIYIO JACTD
VYIJISKHCAOro ra3a, JuGdyHANPYIOHero 13 KpOBH, U OTAa-
et B KPOBb GOALIIYIO 2aCTh KUCIOPOAS, IPH 3TOM BHIXOMNH-
mad U3 Mafepnoil ZONOCTH BOZA MMEET HOUTH TAKOE YKe
coAepIKAHKEe FTHX MNA30R, YTO K OTTEKAIIAA OT :Kalp KPOBb.

Cronb coBeplleHERIEe MeXAHASMEL rasooiMeHa IpUBO-
OAT K TOMY, 4T0 PEI0a MOMeT NCHONB30BATE He Ece Pecyp-
CBl JBIXATeJbHOR CHCTEMEI, HAIPAMED, YCTAHOBJAEHEO, JTO
NpH DOCTATOYHOM HACHIIIEHHH BOABl KHCACDOAOM KPOBO-
cEAGKAITCA TONBKO 60% BTOPAYHNX KalepHBIX NAaCTH-
HOK. OpHaro KpoBocHaO)KeHHe YCHJIWBARETCH INPH NOBBI-
mMeHNH (PYHRKIHOHAILHBMX HATPY30K HIM CHHJKeHUH CO-
AepKanda KHCROPOAA B BOfle. O0mias MOBEPXHOCTE aso-
ofMeHa v pHI6 JOCTATOMHO BEAHKA H 3aBHCHAT OT YDOBHA
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Tabauya 6
JAnixareasnad NOBEPXBEOCT: Habp
{no Crporanosy)

Bt puib Macca, r gg!xa'ren:.uau NOBSPXHOCTL XKabp
: M cafier
CepelbpaHeii Kapack 10,0 16,96 1700
Kambana 1350 889,00 67629
QKyHb 73,0 1173.8 167521

AKTHBHOCTH pPsIG, B BABHCHMOCTH OT 3TOr0 BeJIWYHMHA TO-
KazaTend Y pPasHulXx BUJOB IIHDOKC BapsupyeT (Tadx. 6).

Puifn, ofuraomue B yCAOBHAX NOCTOAHHOrO AedH-
IATA KHCJIOPOASL, BHPaGoTaan pasEoofpasHble aAaITAIINN,
HanpuMep, MPH rEDOKCAR YIAITAXOTCA TEIXATENLHEE NBH-
MeHEA, YEeTHUNBALTCA COJepyKaHHe B KDPOBH SPHTPOLH-
TOR, YTO NO3BONAECT CBASLIBATE KUCNODOA UpH ero Hefoab-
IIHX NAPOHUANLHBIX JABJICHHAX.

Boabmioe sHaYeHMe HMMeeT KOMHHU rasoobmes, mpn-
YeM er¢ OTHOCHTENLHAR HOAA 3aBUCHUT OT YCAORHI, B Koro-
pex HaxomauTca priba. Hampuamep, Bankl, mMocrosHHO ofH-
TAIOIOAE B XODOINO a3PHPYeMEIX BoAaX (HADpHAMeD, CHPH),
He HCHOBLITHIBAIOT JeGUIMTS KECIOPoAA, I0STOMY ¥ HUX A0MA
KOMKHOTO JEIXaHUS He npessimaer 3 — 9% or ofimero rago-
obmena. Hanporus, pniGH, KOTOPHE JKHEBYT B VCNOBHAX
peryjaapHoOre ZedmnuTa Kuciaopoaa (HAIpHMeD, BHIOHSBI,
COMBI, YT'PH, KAPME X ZP.), HMEIOT ropasio Go/ee BRCOKYIO
ZOMIO KOXKHOTO rasoobmMena (HanpaMep, ¥ BLIOHA YePes KOKY
noryowmaeres Zo 85% kucaopoaa H BeifeageTca xo 92%
yriaeruciaoro raza). Taxue psOEl MOTYT BRIEEDIKHEATE AJTH-
TeJILHOS BpeMs BHE BOJALI ¥ COXPAHAIOT MKUsHecnocobHOCTD,
HATIPAMED, BO BAAXKHOH cpeAe Kapack cmocofes ATE a0 11
CYTOK, TOTOA KAk Jjeil rabHer yepes HeCKOJLKO YACOS.

MHuorue BUAH pacnonaraloT AODOJRUTEILHEIMA OPra-
HaMH ras’oo0Mena, ¢ NOMOLILIO KOTOPHIX VCBAUBAIOT KHG-
nopoxn armocdeproro Boaayxa. B Eanbonsiiedl crenenn sTo
BHIDAXKEHO ¥ ABOAKOANDIALIUX PHIO X adPUKAHCKOTO MEO-
ronepa, NASBATENLHBI NYSHPE KOTOPEIX BHEAOHIMEHHICH
B AYEHCTOE JerKoe, T'yeTO CHACTEHAOE KPOBEHOCHBIMHE CO-
cymaMH. ¥ 5THX PHIG faxe KMeeTcs BTOPOH — ¢1eroaHEIHN»
KPYr KporcoOpamenns. IIpna 5TOM Henoan3yered He TOABKO
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KHCIOPOR BoAn! (IpH xalepHOM ALIXAHHK), HO U KUCIO-
poa arMocthepHOro Boagyxa (IpU JErOYHCOM ABIXAHHH).
BoznymaEeiit razoocbMen ogesb adderTUBEH — NIPH gerod-
HOM ALIX&HHH KPOBBR HacHIMaeTcd KAcCIKopoaoM Ha 90%.,
B Mennineit cTeneny naaBaTeNbHBIH NYSEIPS CAYIKUT raso-
o0MeEy I MHOTHM APYruM prifaM (HanpamMep, MAHUHPHOM
myxe, uavHol# pribe 1 gp.).

Y 126MpIHETOBLIX PLIO B KAYECTRE AONMIHATEABHOND OpTa-
Ha rasoofMeHa o0pasyeTca KADMAHOBH/HOE PACIUPEHHe YUa-
cTKa xafepHoil moocTi — naGHpHHT. B aT0M MecTe UMeOTCH
CHJIAZYATHIE CTEHKH, COMILHO NPOHU3AHHELIE COCYJaMH, B KO-
TOPBIX YCBAMBACTCA KMCJIOPOA Boaayxa. K naGHpHHTOBEIM
pri6aM OTHOCATCA M3BECTHHIE AKBAPHMYMHCTAM MAXKDOIOZIEI,
rypaMu, JRIRYChl, METVIIKH & AP, ¥V 3MeeroJIoBa BO3AVIIHBIN
razocOMeH OCYIIeCTBIASTCHA B COCYNAX HammabepHoit monoe-
TH, KOTopasA npeacTasnaer ¢ofoil BRIPOCT IAOTKH.

Megee BHIpaXXeHHBIE ANANTAIA K BOAYIIHOMY I'a3006-
MeHY HMMeIOTCA ¥ MHOTHX prif. Hanpumep, OpH HeZOCTATKe
HHCHOpPOZA (HanpuMep, B NOKPHTOM AMHTEIbHOS BpeMA Je-
NAHEIM CJOEeM BOEOeMe) DPHIGH CHaNMHBAIOTCS Y npopybu n
38XBATREIBAIOT BOJAYX, KOTOPHI HACKHINAST KHCIOPOAOM BOLY,
HAXOLAMIVIOCA B poToROit mosnoctu. Yacro prmbel riorawor
BO3AYX (B IPAMOM, & He NePEEOCHOM CMBICHE), YIOC]Ae 3TOro
KHCIOPOA BCACEIBAETCH RANMJAADAMH, KOTOPHIE OILIETANT
CTeHKN Kumewnnra. Taroi cnocod razoodmena, ceolicTeen-
Hullf TONBKO PHIGAM, AOBOABLHO IPOAYVKTHBeH (C €r0 IOMO-
B0 B3 BO3AYXA ycBamBaeres no 50% wucnopona).

Oxnnakxo maBhITOX KUCAOPOAA TAK:Ke IyHTeNeH, KAK H
ero HeZOCTATOK. YCTAHOBJIEHO, YTO NepeHACHIEHHe BOABI
PACTBOPEHHEIM KHCIOPOAOM IPUBOAMT K FAGeIN MHOTUX DI
(manpumMep, NHHA, Kapacs ¥ Ap.). IIpu sroM HapymIAOTCR
AKTHI JLIXHHNA A KOODOHBANMA ABHMeRA, sRaGPE MOKDHI-
BalOTCA MY3BIPBKAMHA, KPOoBh craHoBATCH nemeToli. Comm-
KON DoXbIIoe coxep:HaHNe KUCIOPOAA MPUBOJNT K HAPYIIE-
HHUAM HHKYOAIMY HKDH, IPH 3TOM OTMEUAeTCA SHAYNTEILHAA
rufe/ib HKPHHOK, & CPedH MOJOLH MHQTO YPOZOB.

Kpome xucaopopa, #a xog rasoodMens OKa3EIBAET BJIA-
A"He yraekucand raz. Ilpu ypeaMepHOM cOJeDIXaHEH PTOTO
rada B Bofie reMOrIoOBHH B OpHTeKawmeld x xadpaM BeHOS-
HO# KpORH He TepsieT CBS3U ¢ YIIeKNCEIM rasoM U MOSTOMY
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He CBAZHIBAETCH ¢ KHCIOPOAOM. ¥CTAHOBAEHO, UTO COJAep-
JKaHAe YIJIEKHCIOTO T'a3a B aTMOcheDHOM BORAYXe CBHILIE
1 — 5% Taxyke JesiaeT HEBOSMOKHBIM CBA3LIBAHHE IéMO-
PAIOGHHOM DACTBOPEHHOTO KUACAOPOAa, H phiba rubHeT.
Kposernocrnas cucmema BoO MEHOTOM CXOAHA C XPAIIEBLI-
MU peréamu (puc. 283), mosroMy MH He OyAeM ee paccMar-
PHMBATH LIEJHKOM, & OCTAHOBHMCA JHIODb HA 0CCOEHHOCTHX.
ApTeprambREIH KOHYC, CBONCTBeHHENH KeAYACURY XPH-
LIEBRIX DBIO, UMeeTCsa TONBKO ¥ HHUSINHX KOCTHRIX (oceTpo-
BBEIX, KHCTENePHX, ABOSKOIZLIINALIHX), ¥ Golee BLICOKOOD-
raHH30BAHHEIX BMECTO Hero obpasyercs ryxosuya aopmbi
(puc. 284), Koropast ABNAETCH DacIIuPeHHeM HAYAILHOTG OT-
Jexna OPIOIMIHON a0PTH ¥ K JKeJYA0YKY He OTHOCHTCH (JoKa-
3ATENBCTBOM STOMY CAVIKAT MIaTKUe MHOIMTHI CTeHKH JLY-
KOBHIILI), IOBTOMY CEMOCTOATE/IBEC IYJIBCHPOBATE HE MOKET,
ApTepuanrHaa cHeTeMa
20 XapaKTepusyerca peiyrnueit

m

”ﬂlq, nepeaHen napu KabepHBIX
3 -'-4. et aprepnil (MPpUHOCAIOHX M BHI-

HOCAmMMUX), NOCKOABKY HAa
NOABAZLITHONE AYIe OTCYTCTBY-
et noay;xabpa (mMelomanca y
xpamesux peid). TakuMm oGpa-
30M, COXPAHAIOTCA JIMINE YeTh-
pe maphl ODPUHOCAIZMX M BEI-
HOCAIOUX XabepHRIX aprepuil.

Puc. 283. Cxema KposeHooHo
CUHCMEMb! KOCIUCTLIX DL, 3awmpuxoeaHs
cocydbt ¢ 88HO3HOU KPOEBIO, GanaiM
noKazanbl cocyisi ¢ apmepuanesHOl Kposbio;
1 — SpiowHan aopma; 2 — NPUHOCALUS XaBepHLIG
SpMePUIL; 3 — SLIROCAUUE XaDoPHLE BpMepULy,
4 — KOpRU CRUXROU aopmbi; 5 — coRHbIe apmeptiy;
6 — cnukMas aopma; T — ROOKMONLNHAER apmepus;
8 — xuteuHan apmepun; 9 — xeocmosas apmepus;
10 - xeocmoean eeHa; 11 — eGPOMHAR 8EHE NOYEK;
12 — 3admas kapdunanexan eeqa; 13 — nepaduan

nbHan eoMa; 14 — nodxmovuNan aoHa;
15 — xwasapos Apomox; 16 — eopomuan eena
neveny; 17 — nevenoynan seHa, 18 — eopomnas
cucmemMa feveHt; 19 — eopomHan cLCMEmMa
feesoll noYkw; 20 = nepednas NePeMaiKa,
CoBdUHAOWAR KopHUY acpmibi (o C. M. fleaytuxuny
U COABM., C UIMEHBHUAMY U GOMOMHEHUAML)

Puc. 284, Cmpoenue copdua
KOCMUCTIBIX Phib;

1 — gona3neid cunyc: 2 — npedeepdue;

3 — xenyQouko-aopmansHetl xnanar; 4 — bpiownas
aopma; 5 — nyKosula aopmei; § — xXenydoyex;
7 — npedoepdno-xenydouxoanl knanaH
{ro C. M. fleaviukuny U coasm.,

€ USMEHEHURMU U JONONHOHUAML)

IIapHEBIE KOPEH CIUEHCH aop-
TH COSAUHANTCA C3aiH, dop-
MADYSA COHEHAYIO A0PTY, H CIIe-
peAn, ofpaays XxspakTepHLIH
AIA BHICIHEX KOCTHRIX pEIG ap-
TepHANBHBI IrOJOBHOM KPYT.
Benosnaa cHCreMa OTIH-
YAEeTCHA TeM, Y4T0 OTCYTCTBYIOT
GOKOBLIE BeHEI, KPOMe TOTO, ¥ GONBIIHHCTEA BHAOB TOJNBKO
JIeBAA 3aKHAR KADAWHAABEEAS BeHA 00pasyeT BOPOTHYIO CHC-
TeMy B IIO9Ke, & NPABad UEET HE NpephBasch (cM. puc. 283).
BHauNTepHBEIE HKEMEHEEHSA B OPraHEN3allHA KPOBEHOC-
HOH CHCTeMEl UMEHTCH ¥ PLIO, OCBOMBUIMKX REIXaHHE AT-
MochePHEIM BO3ZYXOM, HPH STOM Y ABOSKOABIIAMKX Prb
pake obpasyerca BTopoif Kpyr KpoBooGpamenns.
PopMeHHEIE 3IeMEHTE KPOEH ¥ KOCTHLIX PRIG OTHOCAT-
Ci K TeM jKe TPYIIIaM, UTo 1 ¥ Xpantestx, Hanbojgee MHOTO-
YACASHEBIMA SBJTIOTCA SPHTPOMUTE, KOJMIECTBO KOTOPRIX
¥ PasHBIX BHAOB ITHPOKO BADLEDPYET K 3aBECHT, ITPEKAE BCe-
T0, OT CTETIeHH DOABMKHOCTY DHIOEI (HaopuMep, ¥ MAaNOmofA-
BHJKHOIO Kapra nx npamepHo 0,84 mum./MmM? Kposu, Torag
Kax y memamuas — 4,12 maa./mm®). JlefikonurTop sHaun-
TeNLRO MeHblle, OHM OLIBAIOT 3ePHHCTHIMH (B OCHOBHOM,
HeHATpOodINbI) A He3ePDHNCTHIMY (B OCHOBHOM, IAMGIOIHTHI).
¥V GonbIIVHCTEA BHAOB JEIXATENBHEIA ITNIMEHT (reMor-
N06GHH) HAXOMHTCHE B SPHTPOIIHTAX, IIPH 5TOM OTEOCHTEREBHOE
coflepikaHMe reMorIobUua HeBesuKo (IpuMepHo 0,5 — 4 F/Rr
Macchl TeJia, TOTIA KAK ¥ MJEKOTNHTAIOmMX 5 — 25 r/kr).
KoanvecTso reMorno6MEA He IOCTOAHHO H 3ABUCHT OT CE30-
Ha, HapHMep, ¥ Kapla 3MMOiil BRINe, YeM JIeTOM, YT0 MOXMK-
HO CIATATE AAANTALMEH K MHIIOKCHHA, IIOCKOABRY 3HMOH HAa-
CLIIIEHHOCTE BOAM KHCIOPOAOM CHHXKAEGTCA. ¥ HEKOTOPHIX
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npeacrasuTeseit NOAOTPAZA HOTOTEHHEBHX {(OTpAA OKYHE-
0o0pasHEIX), obuTralomuyX B OOraTHX KHCHOPOZOM XOJMOR-
HEIX BOAAX AHTAPKTHKH, TeMOIIOSHE OTCYTCTBYET A KHC-
JIOPOA, PACTBOPAETCA HEMOCDEACTERHHO B MJIA3ME KPOBH,
KpoME€ TOFO, ¥ HEX Hapaxy ¢ yxabepHEIM DoJbIOe 3Ha9e-
HHe NMeeT KOMHbIA rasoolmeH (Ha 1 Mm? moBepxuOCTH
KOMXKH NPHXOIUTCA A0 45 MM RamUIIsIpoB).

Oprasnl XpoBeTBOPEHHA TAKHE JKe, KAK M ¥ XpAlie-
BHIX PHIG, HO ¥ BRHICIUHX KOCTHHIX Pl nanbonee akTHBEO
reMomI0?3 UIeT B MOYKAX, a4 TakXxe B JEMGOHAHBIX opra-
Hax H celledeHKe, :

Jumpamuneckan cucmema KOCTHHX PO PAgBITA 3HA-
YHTEJILHO Jydme, YeM ¥ XpAmeRsx. AMeercA BRIpaKeHHAA
CHCTEMA COCYEOB, N0 KOTOPLIM THMQE OTTEKAET OT BHYTpPeH-
HHEX OPraHos A TKanelt, B KouednoMm urere aembarnyeckae
COCYEHL RHAAAIOT B BeHBI (OORIYHO 8 KIOBREPOBH NPOTOKH).

Buiderumenbnas cucmema, KaX K ¥ XpAIOeBHIX pPHG,
npeAcTaBIcHA JEHTOBHIHKNME MesoHe(ppHYECKHMH ODOYKA-
MU, pacOIOXeHHBIMHA DoF GPOImNHON o foKaM NNO3BOHOY-
HOro cToxnba HAA NAABATENBHELIM IyasipeMm. ModeTounMKR
COSIMHAKTCA B BHIEOAHON KaHAK, KOTOPHIE OTRDLIBACTCH
He B KJIORKY, 8 HA KOHIIE MOYENOJOBOTO cocouka. Ilepea-
HHH OTHeN NOYeK OPeACTARISeT coGOH CHABHO peAyuHpo-
BEHHLIN, HO coXpaHnBmEiica npoRedpoc. ¥ BIpocaAsIX PG
oH c¢ocrasier auMbOMAHON TKAHBIO A BRINOJHZET (PYHK-
K10 KPOBeTBOPHOTO OPrala, TAKIKe B HeM 3aJeDKHBAITCA
H NoTHGA0T cTApEe spHTPOIUTH. Ilouka GHCTPO pearupy-
eT HA COCTOSTHHE PLIGH (HaopiEMep, IPH HEAOCTATKe B BOJe
KHCIOPOAA OHA YMeHbIIaeTca B obbeme).

¥V UPMMHTHBHBIX KOCTHHX PuIb (0ceTpoBmMX) B Redpo-
HAX COXpaEdAercs BopoHKA (HedpocroM), OAHaKo ¥ GoJee
BRICOROOPTaHUZOBAHHEIX $OPM OH& OTCYTCTBYeT. ¥ Xps-
meBEX PHIG KOHLEHTpALHA COJell B MHAKOCTAX BHYTPEH-
Heit cpefn! OPTAHM3IMA HEHAMHOTO OTIXMYAETCH OT AHAJO-
TEYHOIC HOKA3ATeNd MOpCKo# Boak (ogapagiomee GOIb-
INWHCTBO XPAMEBLIX PRIG — ofuTaTenn MOps), MOBTOMY MM
HeCHOKHO NOAZepXXABATH BOERHO-cOJeBOH Oanamc. BHyT-
PeHHAA CPeAA KOCTHRIX DBHI6 COZEPKHT MHOE KOAHYECTEO
coJielf, 9eM B ORpYy:Kaioineii BoAe (v IPeCHOBOAREIX (POPM
B KpoBH coneft Gonbme, & ¥ MOPCKHX — MEHBIOE), IOFTOMY
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OHY BBIEYKJEHB! MCKYCCTBEHHC HMOANEpPHHBATL BOLEO-CO-
JeBoe paABHOBECHe BHYTpeHHelt cpensl.

¥ npecHOBOAHHMIX DHIO KPOEL MIOEPTOHMYEA [0 OTHOIIE-
HAX0 K BHEMIHEIl BOje, MO3TOMY, X0Th AKTUEBHOTOQ IIUThLS HE
HPOHCXOANT, BHYTPE TeNe 34 c4eT PASHHIE! OCMOTHYECKOTo
JABJICHKS NOCTOAHEHO NPOHHWKAST GOJLINOE KOIMYECTBO U3-
JHITHeHR BOALI (gepes HabpEl, KOMXY, POTOBYIO ITOJOCTL, CAK-
SACTYI0 KHINeYHUKA). Kak MB NOMHHM, B CXOAHOM NOJIGMKE-
HAN OKA3HBAIOTCH NPeCHOBOANEE NPOCTekIne (CM. pasae,
HOCBALIECHHBIN DONUADCTRY MpocTeliline), KOTOpLie PenTHIN
npodneMy BrIBEACHUA AJIHIOTHeN BOJBL ¢ MOMOINLIC COKpa-
TETeNLHON BaxyoaH, npucymiell Toarko uM, [IpecHOBOAELIE
KOCTHHE PHOH YAAIHIOT BOZY ¢ NOMOIILIO CHJIBHO pPAasBh-
THIX NOYEK, ¢ MHOTOUNCIeHHKMY He(ppoHAMH, KOTODbIE BEI-
ZelnaioT OTPOMHOR KoaudecTBo (6oee 300 Mu/Kr MACCH Tesa
B CYTKE) cnafoKOHNEeHTPHPOBANHON (IrINOTOHRUYHONA) MOYH.
HNetbuuuT coneit npaE 2TOM KOMIEHCHPYeTCS AKTHBHEIM BCa-
CHIBGHHIEM HOHOB H3 OKPY;kalomell Bogm ¢ noMomso Kabp,
& Takxe peabeopbnuell HOHOB M3 TEPBUYHOK MOTH B KAHATE-
nax MesoHedpoca. I'ABHEIM KOHEUHBIM MPOAYKTOM ABOTHC-
TOoro ofMeHa ¥ HEX ABIAETCA He MOMEBHHA (Kay y Xpdame-
BHIX DRIG), & aMMKar, KOTOPLH SHAYUTEALHO TOKCUUMee U
Tpebyer ropasao Goasinero pasbarnenys, mosromy Sonpmme
00 peMBl BRIAENACMOE MOYH OKA3LIBAIOTCA BeChMA KCTATH.

Mexay TeM NpecHOBOAHEIe PLIOH MOTYT JKHTH M B
COJNIEHBIX BOAOEMAX, YAAJNAS H3NMINHMAE COXH (OHM HOCTY-
nawT ¢ oameit 1 nyrem zuddysar gepes xabpel) ¢ MO-
doil, dexasEAME ¥ HACTHUHO Yepes KOMY.

OcMoperyaauys ¥ MOPCKHX PBIO OCYHIECTRIASTCA WHA-
ye. ¥ HUX KPORp TMIIOTOHHYHA TI0 OTHOIIEHHIQ K BHeIIHeft
BOfe, IIOSTOMY Ieped BMMH CTOAT MPOTHBONOIOXKHEBIE IPO-
GmeMEI — UM HYXHO YARIATEL AUITHUE COJM U YAeDHUBATH
BOAY, ROTOpPAA TEPAETCS OCMOTHYECKHM nyTeM (IVIABHBIM
ofpasom, yepea xadpu1). [IoHATHO, ¥TO BEIASNATE TAK MHOTO
MOYH, KAK 3TO JeNalT NOPecHOBOAHEE PHOGEI, MODPCKHM
HeJIb3d, I0STOMY ¥ HUX B DOUKAX MeHbille He()pOHOB, pasMe-
PBI KJIyG09KOB MAJEL (Y HEKOTODEIX OHH JAXe MOTYT Boobme
OTCYTCTBOBATH, HAIPEMeD ¥ cemelicTea Syngnathidae u He-
KOTOPBIX AHTADKTHYECKHAX phi0), NMpEYeM IHAUHTENBHAR
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qacTh UX Booblle He GYHKIUOHMpPYeT (He yuacTByeT B GHIb-
Tpauui). CoxpaHeHHe He JeHCTBYIOINHY KAYHOUKOB NOJe3a-
HO, MOCKOJBKY COJIEHOCTS BOALI MOMKET M3MEHATHCA H 9TH
CTPYKTYPH, BO3MOHC, TOHAA06ATCA B Oyqymen. IIpm aToM
BHAUHTENHHO CHIDKASTCA 00beM BHZENAeMoli MOunA, HATIPH-
Mep, GBINOK BhIZeAAeT Beero 3 — 23 MA/KT B CYTKHE. AEAJIO-
THYHO BeZYT celf MpecHOBOTHNIC PEIGH], 0KASEBIIHCE B MOD-
CKOH BOAe, EATIPHMED, YIOPE B pecHoOM Boge obpasyet 60 —
150 Ma/%T B CYTKH, 8 B MOpCKoit — 2 — 4 My1/Kr B cyTKRH (IO
ZaHHEIM Crporanosa, 1962). Jlerko aoragatscsa, Ym0 orpa-
EHYCHHE OTeph BOAH C MO40il He cEuMaeT npobaeMy ne-
dumuTa BOAE, & TOALKO ee 00AerdaeT, IOCKOJABKY BOAY
HeofxonumMo rEe-ro 6pars. IosToMy MopexHe pRIGH mO-
OPOCTY BOAY IBIOT, €TI0 HE AEJAIOT HX OPECHOBOLHEIE CO-
pomgrun. HocTynHBIINE ¢ MOPCKOI BOAOH CONME yAAMAKOTCS
3ATEM 4Yepes NOUKH, I'le MOHB He 3aJePKHBAIOTCA (KAK ¥
OpecHOBOJHEIX (HOpM), a BEIBOGATCH, TOPAA KAK BOAA TCH-
Bepraercda peabcoplouK B IMOCTYHAST B COCYAHCTOE PYCIO.
KpoMe Toro, BeachiBaHHe BOABI IPOMCXOAMT He TOILXO B [T0Y-
KaxX, HO U B MOYEBOM INYSHIPE (OH MMeeTCA ¥ HEeKOTOPHIX
BHIOB). COJNIA BLIAGNAIOTCA TAK:Ke qeped xabpr. ¥ HeKo-
TOPHIX NPOXOAHLIX PHI0 B OCMOPEryJISIHAH YIACTBYET BHI-
ZensemMada Koxel CaUBh.

ITorosas cucmema KOCTHBIX PBIO OueHE ¢cBOcOOpasHA H
COBeplIeHHO OTIWYHA OT Xpamernx prid. Myxccxaa noso-
6aa cucmeMn COCTOMT M3 MAPHEIX BEITAHYTHX MEIIK00G-
PasHEIX CeMeHHHWKOB, 0T CTEHOK KOTODHIX BHYTPHL OPraHa
OTXOAAT MHOTOYACHEHHEIE CEMEHHBbIE KAHAILILI, O0bean-
HAOIIHECA 10 HATPABICHHIO K
BEIBOAHOMY npoTory. Ecau
KAHAJIBITH CHJIBHO M3BHBAIOT-
CA B PASAHYHLIX INIOCKOCTAX,
TO CeMeHHHUK OTHOCAT K Ln-
puroudnomy tany (puc. 285),

Puc. 285. Tunw cmpoenun
COMOHHLIKOB KOCMUCIbIX Pbib;
A — neproudHsil; B — UUNPUHOUGHLIT
{no M. M. Arucumosodi u coaem.)
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TaxMe CeMeHHMKM O0BIYE0 HMEIOT OKPYIJVIble Kpaf, a Bbl-
BOSGHOH HpOTOK pacHolarseTcs B BepxXHel 4YacTi oprasa.
CeMeHHUKH nepioudnczo THIA XADAKTEPHIVIOTCH DAZHATE-
HEIM XOXOM CEMEHHBIX KAHAJBIEB, IPHA 3TOM BRIBOAHOI
IpOTOK HAXOAWTCHA B LEHTpe opraHa, KOTOPHIH Ha norme-
peqYHOM cphede mMeeT TPeyroapHYI0 dopmy. Lunprroma-
Hble CeMEeHHMKHN HMEIOTCH V¥ OCETPOBHIX, KAPICEEIX, COMO-
BBIX, IIYKOBBIX, TPECKOBHIX, CeAbAEBRIX H Ap., & I€PKON]-
HblEe — ¥ KONIOIMKOBLIX, OKYHEBHIX H [Ip.

B orauune OT XpAINeBHIX, CeMABHIHOCANIKE IIPOTOKH
CeMeHHUKOB KOCTHEIX PHI§ CAMOCTOATEHHEIS, OHA OTKPHIBA-
10Tcst OGN HOJOBBIM OTBEPCTHEM IO3AAH AHAABHOTO OT-
Beperud, TakuM o6pazoM, MyKCKHE OAOBIE MPOTOKHE KOCT-
HHX P60 HE WMMET HHKAKOIO OTHONICHHA K BOJKDOBBIM
TIIPOTOKAM, KOTOpPEIE ¥ HEX CAYKAT TOTLKO MOUSTOUHHKAMH.

Hencraa noa0eas cucmema OpecTasie a TapHEMu (Y
CAMCK HEKOTOPBIX BAZOB, HAIPUMED ¥ OKYHA, AUYHUAK OZH-
HOUBLIH) ¥LTHEeHERIMHA MEHMIKOOOPASHRIMHI HONBIMY AHYTHH-
KaMH, 3AHAMAIONIMMA B TeJle IPHMEDHO TAKOE JKe HMON0MKe-
HPe, UTO B ceMeHBEMKA. TacTs 000NMOUKA AWYHHAKA BEITACHA-
BaeTcd W obpasyeT NPOTOK, Yeped KOTOPEI co3peBlIne Ailla
(ux y pu16 0ORITHO HASLIBAIOT HKPWHKAMA) BHXOAAT 100 B
MOUYENOJIOBOH caHye, AAGO IpAMO BapY)Ky Uepes CAMOCTOMA-
TeNbHOE HeHNapHOE IIOJOBOE OTBEDCTHE, JAeXKainee NO3aTH
AHANBHOTO OTBepeTHA (pHe. 286). TaxuM obpasom, ¥ caMox
KOCTHBIX PHIG MIOANEPOBB OPOTOKH PeIVOEDYIOTCA. ¥ ca-
MOK DABHLIX BANOE KOCTHEIX PhIG MOTYT MMeTHCA PasiIMd-
HEI¢ 0COOeHHOCTH B OPPaHHZANMHE HOJMOBOH CHCTEMEL.

Pazsumue. ¥ GONBIIHHCTBA KOCTHBIX DBIS OILIOJO-
TBOpPEHHe BHeHIHee, IDH 3TOM IDPOLeCce OTKJIARBIBA-
HHAR ARL (HKDH) HASKBACTCHE Hepecmom. ¥ HEKO-
TOPBIX BHAOR OH MOKET COOPOBROMKAATRCA CIOMK-
HBIM HOBEACHHEM HOJOBBIX HAPTHEPOB, 0CO-
GeHEO CAQXKHBIE DHTYAJH KEeMOHCTPHUPYIOT
paznuuHele BUAE IUXIAA, TpAYeM 3TH PHOb

Puc. 286, Mousnonoegoll annapam caMox
KOCIMUCMBIX PbiG:
1 —~ AuynLK; 2 — RGUes0; 3 — movermouHuK; 4 — nonossie
omseepcmun; 5§ — moyeace omaepomue (o timanszayacmy}

371



OTIMYAI0TCA TEM, HTO BEIGHPaOT cefe mapTHepa (WHOTEA HA
BCKO ’KH3HL) B COOTBETCTBUM ¢ COOCTBEHHBIMH B3IVIAZAMM,
HaNPUMED, B AKBAPHYME HX HEBOSMOM{HO IPHHYIUTSH BoIBe-
CTH IOTOMCTBO C «HeCHMMIATHYHBIM» IPEACTABUTENIEM TPO-
TABOMOACKHOTO MoJa. HacTo Bo BpeMs HepecTa UaMeHsSeT-
¢ cTpoeHKe PR, B orIuine 0T XpAIESHX, MHOTHE BULL
KOCTHBIX pHf nposasadaior 3aboTy 0 moToMcrBe. 3TO OTHO-
CHTCH K TeM e HEXANIAM, ¥ KOTOPHIX [IOTOMCTBO OXPAHSA-
10T 06a pozurens. CaMiel Aa6GUPHUHTOBEIX PHIO (HAIDHMED,
rypaMu) H3 OeHH CTPOSAT ILAABRYYee I'He3no, Kyda ImoMela-
10T MKPHEKHE (MHTEpecHo, YTO CAMKHE NOCHe HEPOMETAHRS
HITOBAIOTCA CAMIIOM M O IOTOMCTEe HMe 3afiorarca). Mnesmo
U3 TPaBMHOK CTPOMT cCAMell TPEXHIVION KOJMIOIIKH, 3aTeM
HECHONBKO AHell OPUCMATPHEAET 34 BHIK/IOHYBIOeHCHA MO-
jgoasio. Harepecso 3aboruTes 0 noromcree adpuaKaHCKAA
THAANHUA — phIfKa BHIHAINABAET HKPUHKK BO PTY, HO H HOC-
Jie BBIXOJAA MOJIOAM B CAYYAE ONMACHOCTH MAMBKHA GRICTPO
BaINIEIBAIOT B GOJBIIOIN DOT POOUTENA ¥ EAXOIATCS TaM,
I0Ka ODCTAHOBKA HE CTAHET cHOKoMHOMN,

Ma=orue BuAb 1A HepeCTaA MAFPAPYIOT U3 MODA B PeKH,
Oo6LIYHO TYAA, FAe KOTAA-TO CAMNM MOABRINCH HA CBET (Takue
PHIGE! HABKIRAIOTCA NPOXOAREIMY). OHM AeMOHCTPUDYIOT YAH-
BHTENbHBIEC HABATAITHOHHRIE cniocodroeTH, Korga Gesoimnboy-
HO HAXOAAT AOPOrY 34 THICAYN KIIOMETPOR K HYXXHOH pexe,
BRIGHDas ee cpean MEOXKecTEa Apyrux. IloaaraioT, wTo 3aech
foMoraeT TOHKOe 060HAHHE, TOCKOABKY JIOCOCK CHIILHO BO3-
Oy palores, eCiE B OKPY)KAICITYIO BOXY A0BABMTL BOAY M3
DORHOK PeKH, HO OCTAKTCH EEBOSMYTHMLIMK NpH AoGanime-
HWE BOAB! U3 DEKH «uy#oif» . EBponeiickie yrpH, HATIPOTHSE,
BO B3POCIOM COCTOHHUY XKUBYT B perax EBpolm, HO aag
HepecTa COBEPINAOT AAHTENBHYI) MUrpanmio B Capraccoso
Mope, TAe Ha rayOuHe oxono 200 M HepecTares.

KoanuecTso MKPHHOK, KOTOPOe MeueT CaMKa, HIBpOo-
KO BRDPLHDPYeT OT eAMHAYHLIX ZO ACTPOHOMHUYECKHX (HAa-
npiMep, cAMKa JYHEI-PRIGH MeueT 1o 30 MAH. HKDHEHOK —
pexopx mase cpegu puif). Mkpa HexoTOpHIX BHELOB CBO-
GozHo miaBaeT B BOJE, APYTHX NPHEPENAReTCHA K BOIREIM
pacTeHHAM, MOBEPXHOCTH JOHHMX KAMHEH H APYTHEX NOT-
BOAHKEIX MpejAMeTOB, OPH 3TOM KJaZKa MKDH ¥ DasHBIX
BHUAOB BRIMIAAUT HeOANHAKOBO, HKpAHKK 06BEMHO HMEIOT
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Puc. 287. Pazaumue monodu xapna
flocHe aLikngea:
A = MOMLKO HMO LIKMIOHYSUWBACH

-npednuvumra, L = 5,0 MM; & — nuuunxa,

L = 7,5 MM (3-u cymiku); B ~ nuvunka,

L = 8,5 mm {4-8 cymru); I - nuvusxa,

L =125 mum (8-0 cymmu); I - nivunixa,

L= 16 mM (14-0 cymnw)
(ro . M. Arucumosod u coaem.}

MeJIKHe pasMepsi, TOKPHI-
THl TORKOHA ofonouroil n
cOfepAT MEOIO HeJITKA,
pacnono:xensoro sliausn
OAHOTO U3 MOJIOCOB (Tea0-
JenutaasHble gitna). Pas- §
BHTHE KOCTHHIX phIf yame
BCEro MJeT ¢ IPOXOMIeHM-
eM JUYHHOYHOH craluu
(pmc. 287).

CpegH KOCTERIX DPHI6 uMMeloTes M RHBOpogsunue dop-
MBl, K HUM OTHOCATCHA, BATPAMeED, XOpPOLllo U3BECTHRIC AKBA-
PHEYMHCTAM Y, MEYEHOCIE, MOJANeHeSEH B HeKoTophle
IApyTHe, NPY 3TOM KOAKYECTBO DOMCACHHBIX AeTeHEImell Mo-
#eT GBITH JOCTATOYHO GONBINHM, HATPpUMED, HeNbLAIOra POXK-
naer 100 — 300 gerensnued. 3aaunTeNbEAA HACTE HKPHHOK
poegaercd ApyruME peifaMm, Kax npasuio, rafaer MHero
MOJIOIH, OSTOMY JI0 E3POCJIOTO COCTOAHKA AOMKHABALT JALIL
HesHAYMTEILHAA YacTsk NoTOMCTRA. [1pu a10M 3aMedeHo, ITO
y MeHee IJIONOBHTHIX PO OTHOCATENbHAS KOJA BRUKUBLICH
MOJIOEH 3HAYNTENBHO BhIIIe, ueM y Hojee ILTOXOBHTHIX.

Hepsnaa cucmema nMeer To XKe pasjeieHue, UTo ¥ y
xpAmeBHX pHb. ToNoBHEON Moar yerpoeH BO MHOIOM
IPHMHUTHBHES, YeM ¥y XpaueBux pub (pnc. 288). OrHoCcH-
TeIbEEI¢ PAsMepn Mo3ra odeEb Manwm (0,02 — 0,94% ot
Macehl Tena), KOHeUHLIH MO3r MeHRIUe, WeM Y XPANIeBRIX
puif, OH He AeNNTCA JAaske HEIIOJNHOHA NMeperopoiKoM, I0aTo-
MY ero OoJIOCTh eAuHA M He o0paszyeT GOKOBRIX »HeJyAOU-
%0B. HepsRrie a/1eMeHTEl COZOPIRATCA TONLKO B OCHOBAHWH
¥ GOKOBLIX CTeHHKAX KOHETHOTO MO3ra (ero Kpsima obpaso-
BaHa snnTeaneM). HEXHHN DPHEAATOK IPOMERYTOUHOTQ
MO3Ta — rInodu3 ~ COCTONT BB HepenHell A TPOMeKYTOYHOHK
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Puc. 288. lNonoanoll MO32 OKYHR!

1 — ofionameneHan Kancyna; 2 — OGOHAMBAbHLIE
donu; 3 — nepednull mose; 4 — cpednul Mose;

5 — moaxevox; & — npodonzosameill MO3a;

7 — cnuMpoll MO32; B — anagkuyHas aemas

MpodHLYHO20 Hepea; 9 — ciyxoaoll Hepa;

10 — Gnyxdaowil seps (no Cysoposy)
Joneii. MHTerpaTHBHLIM LeHTPOM ABIA-
eTes OTHOCHTeALHO Dojbmioil cpefgHui
MOQST, HOATOMY I'OJIOBHOHM MOST KOCTHBIX
PH6 OTHOCAT XK MXTHONCHAHOMY THIY.
MogKe4oK TOMe MMeeT 3HRUHTeNbHEIe
pasMepsi, ocofeHHO ¥ TOABRIKHLIX BH-
OB (HampuMep, nejdaruueckux pui6 nan
AKTUBHEIX XMIIHUKOB). ¥ MAJIOIOABHX-
HEIX peIG (HADNpPAMeD, KAMGAT) MO3MKe-
YOK MaJ, HO OTHOCHTE/IBHO XOPOIIo pas-
BHTHI KOHeIHLIH B NpOAOITOBATRIA MOJT,
4T0 0COGEHHO BAKHO AN BOCIDUATAA
PacTBOPEHHBIX B BOME BemecTB (0GOHAHWE) M OCA3AHHA.
Puibet He Tak GpicTpo GOPMBAPYIOT YCIOBHLIE pedieKCHl, KAK
3TO JeNaloT BHICIINE NO3BOHOYHEIe, W OHICTPee UX TepsIoT,
HO B Te9eHHe KN3HH OHEK He TOABbKO CIOCOOHK BOCTIPHHM-
MaTh H3MEHAIOINAECS YCAOBHSA BHEINHEH ¢pe/ihl, HO U OITH-
MaILHO AZANTHPOBATh K Heil CBOe HOBeXeHHE,

Opranuzauysa CIAHHOTO MO3Ta He HMeeT CYIeCTReH-
HEIX OTAMYHUN OT XPAINEBLIX PrIb.

BereTaTHBHAA HepPBHAS CUCTEMA OPraHH-
30BaHA GoJlee CIOMKEHO, 4eM y XpAmerHx puib. Pacmoio-
sKeHHbe BOAM3E NO3BEOHOUHOTO CTOJ0A FAaHTIABH He paso6-
IeHsl, 4 COEAHHAITCA B JBA IPOAONABHBIX CAMIATHYECKHX
craoia (npaprill ¥ neprlil). Bearie coeanHNTeNLELIE BeTBH
COeNUEAIOT BereTaTBHme ¢TBOJE ¢ ITHC, a ceprie coemu-
HYTENbHEE BeTEH — ¢ HHHepBApyeMuIM# opragaMn. Iapa-
CUMTATHYECKNIX OT/eN NpeACTa&BIIeH BereTATUBHLIMH BO-
AOKHAMM GIy:mpaomero Hepsa.

Opezanvi ywyscme B OCEOBHOM Te e, 4TO M Y XpdAIme-
BHX pHb. Opran 2peHH A HMeeT obkiaHOe AAS DO
crpoenne (puc. 289), maockas POroBHua H NOYTH LIAPO-
BHAHLIH xpycranuk Gonee sdpexTRBHE B BOJHOIN cpeae,
HO NO3BONAIOT OTYETIMBO PAINIHYATH TOABKO ONHKHHE

74

Puc. 289. Mnaz kocmucmod poibbl,
CEpMUKaNbHBIU paspes:
1 ~ xpycmanux, 2 — poaosuua;
3 — padywxa; 4 — cocyducman obonoyxa,
5§ — nuzmeHmuan obonouxa; 6 — cepebpucman
obonouxa; 7 — cemuamua; § — cxaepa
C KOCMHLIMU OMMAOXKBHUAMU 8HYympL;
9 — g3dymue cepnosudHOZ0 ompacmKa; 1
10 ~ ceprosudusitl ompocmox; 11 — weneas
cocyducmod obonowxu; 12 - znasvoll Hepe
{ro Mapxepy)
npegMeTsl, Or cocygHcTol 060-
JAOYKH THa3A BOMH3YU 3PATEABHO-
ro "HEPBA OTXOAUT CepHOBHAHBINA
OTPOCTOK, KOTOPAIE BAAETCA B IO-
JIOCTDb TI&3HOTO A0ZIOKa ¥ IPHKPENnAAeTcd K XPYCTAIHMKY.
Korza sTOT OTPOCTOK COKPRINAeTCH, OH OTOABHTAET XpYye-
TATHK B ray0b raasa, obecnevuBas TeM CAMEIM AKKOMOLA-
nuo. Kpome Toro, xapakTeprHa cepeGpucran ofonouxa,
Koropas mpeacrasnger coboll cnoit cocyancroit obomoukmy,
GoraThlit OTHOXEHEAME KPUCTAULIAKOR I'VAHHHA. 9Ta 060-
JAOYKA pacuooJaraerca Mexmgy cocyaucro um ¢pubpozonrii
{BenouHoil) 06oNOYKAME, BEpeAH OHA NEpexXOXHT Ha pa-
AVXKY, 00paaya ee gapyssaelil caoii, H3-38 Yero rjas npH-
o6peTaeT zeNeHOBATO-30A0THCTEHE O/IeCK.

KoanuecTBo GoTOPEmenTOPHEIX KNETOK B CETUATHE
JOCTATOYHO BEJIMKO (HApHUMEp, YV Kapla uxX HACUMTLIBAET-
ca oxono 50 000 Ha 1 Mm? ceruarku). Cpegm pernentopos
PA3IAYaloT NaJIOCYKHE, KOTOPEIE PearupyIoT Ha cnabslif ceer,
HO Re MOTYT CO3ZATH YeTHOTO H300paKennda, W KONGOUKH,
Hyxgaompaeca B 60MbID0M KolirdecTBe CBeta. B 3aBrerMo-
CTH OT YPOBHA OCBellieHHA (oTopelenrToPs: pACIONATAIOTCH
B TOJIIE CETIATKR 110-pasHoMy. Ecii ¢BeTa MHOYO, Konbog-
KH NepeMemanTtesa GInxe K CEeTy, 8 NaJ0UKy OKASEIBAIOT-
€A NMPUKPBHITHIMH PACINHPHBHIAMACH OMIMEHTHHIMH KJIET-
xaMu. CooTBeTCTBEHHO, IPA ¢NaloM OCEEIIEHHH BCE POKC-
XomuT HaoGopoT — xonfioukA cMemaloTea B rayds ceraar-
KH, 4 NaJOYKH — Ha ee MOBepXHOoCThL. CooTHOImIeHNe
doTopenenTOPOR SABACHT OT 06pA3a XKHA3IHHM, HAIDHMED, V
JHeBHHX pH6 Goanire roiabGouexr, a ¥ HOUHHIX H raybo-
KOBOJHEIX KX OPAKTAYECKHY HET, HO MEOTOUYHCAEHHH OAa-
nouxd. Hanpumep, y HoaHoli pLIOE HanuMa ITalodex B
ceTyaTKe B 14 pasz Gomslre, geM y ZHeBHOTO XHITHHKA

2
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UIVKH, Y HEKOTOPHIX I1yGOKOBOARBIX PHI0 KONMYECTBO Ma-
JOYeK CTAHOBMTCS OIDOMEBIM — X0 25 Mum./MM® ceTvar-
kK. [JOCKONBKY B CeTYATKEe HMEIOTCH KONGOouKH, pHiOHI
cnocofHBl PasiMuaTh HEeKOTOpBle Ipera (pasyMeercs, Te
BHARI, KOTOPHIE 06aaloT TaKuME HOTOpenenToOPaMH).

V pasHbIX BHLOB B CTPOSHUA IJada MOTYT 8bITh CBOH
ocobeHHOCTH, HARPHMED, ¥V Kedall ¥ ¥ HEKOTOPBIX Celb-
neft AMeeTca MHraTeNbHAS mepenonka. Iasa veTspexruas-
ku (oburaer B llexrpansHoil u B FO:xHOl AMepnKe) pasze-
NleHBI Ha ABe NMONOBMHE — HHKHAA HMeeT IIJIOCKYIQ poro-
BUANY, TO3BOJAAIOIIYI0 XOPOINO OPHEHTHPOBATECA B BOZE, &
BEpXHAA — BHOYKIYIO, KoTopas ofecneumsaer 3peHHe B
B03TymHOR cpene. ¥ HEKOTOPHX BHIOB 3peHNe BTODATHO
peAynmpyercd, TAXHe BEAL OPHEHTHPYIOTCS € MOMOILIO
IPYTHX OPraHoB YyBCTB.

OpraH cnyxa, KAK ¥ ¥ XpAIMEBbIX pH6, npeacras-
7eH BHYTPEeHHAM YXOM, COveTaloIuM B cebe penenropHue
NOAs ABRYX aHAJH3ATOPOB — CIYXOBOTO M BeCTHOYIAPHOTO
(pmec. 290), CrpoeHue BHYTPeHHero yxa ofbIYHO ANA IO-
BEOHOYHEIX — BEYTPH KOCTHOrO Aa6HpHHTa clyX0BOi KAll-
cyJibl (ero BEYTPEHHKe CTeHKM He KOCTHEI®, & XpAniessiel)
HAXOANTCA mepemoHuYaTsit NaGUPHHT, KOTOPHI HOBTOpA-
eT GOPMY KOCTHOTO M 3aHOJHeH PHAONAMPOI, B IPOCTPaH-
CTBE MeKAY ABYMA JaOHPHHTAMM LUPKRYIUPYET NepuiInM-
da. B orauuHe OT axy’x, sHaonaMpaTHYECKUA IPOTOK
38KAHYABACTCA CNENOo B Koie Tojosel. Hapany ¢ MeakH-
MH OTOANTAME B 2HA0IUMOE ONABAIOT KPYIHEE, KOTOPHX
y SoNABmMHCTBE BRICIUMX DHG TDM, CaMBIli KPYDHRIA H3

KOTOPHIX HAXOZMTCH B KPYraoM
3 MOIIOUKe, BANOJAHAA ero NOUYTH
LeAnKoM,

-]

, Puc. 290. Opzan cnyxa OKyHA:
r'_ 1 — ceanetbifl MBWIOYeK; 2 — BePXHUT CUHYC
MBLUIOYRD, 3 — 0ODXYLUKE MBWIONKE,

i, 13 4, 5 u 6 — aMIyrIbl NONYRPYXHBIX KaHANos,
1 7, 8 U 9 = nOAYKPY#HLI® KaHENGE,

10 Kpyanwill mewoyex; 11 — eemau

; 12 — omonum;

1‘3 sndonWamuueumﬁ ApOmMox

12 {no Cyeopoay)

are

PenenTopsi, BOCTIPHHMMAIOLINE S3BYK, HAXOLATCA B KPYT-
oM Mentodke, HuskouacTorueie 3ByKH (0T 5 20 25 ') pribn
BOCPHNEMMAIOT Goropoll nunKell, &8 BHCOKOUECTOTHRIE (16 —
13 000 i) ~ BHyTpeHHUM yXoM. JuUana3oH YIABIHBAEMBIX
3BYKOB y DasHbIX BHAOB IIMPOKO BAPbUPYET, HAIIDHMED, YIOPb
BOCHPUHHAMAST 3BYKH HacrorToin 36 — 650 I'o, a sos — 25 —
3524 I'm. Crenyer OTMETHTD, UTO PHIGH TYBCTBYIOT 3BYKH,
KOTOPHIE PEHEPMPYIOTCA B BO3IYXE, HECMOTPS HA TO, YTO B
BOAY HpH 3ToM monazaer Beero 0,01% 3BYKOBHIX BOJH.

3pyxu urpaior GoAbOIYIO POAL B JKUSHM PBIG, ITO3BO-
JIAA OPHEHTHPOBATLCA NP NOUCKe KOpMa, MeKBUI0BOIL
KOMMYBHKANu®, §paYROM nmoBeseRHu i T.4. Ilpn 3roM oHn
cnocoGHEL He TONBKO YARBIHBATEL 3BYKH, HO X CAMH U3JTAIOT
X (CKpANLI, IIEIYKH, HIOPOXH H T.11.). HeTOYHUKOM 3BYKa
MOryT SLITh PASAMYNEIE CTPYKTYPH: NABATENLERI IIYSHPS,
Koern sxabepHolt KpalIKH, JyUH IPYAHBIX ILIABHUKOB, 3Y6H
(gestocTHEIE B TJIOTOUHEIR) U Ap. TakuM ofpaszoM, HecMOT-
pa Ha MetathoprdHOE ¢HeM KaK phifas, peibbl BoOTHE MO-
ryr ofmarbca ¢ OOMOIILIO 3BYKOB. BozHasa cpeja sHavm-
TeJLHO YCAOMHAST MEXAHN3M X o0pAGOBAHMSA, HO CKOPOCTH
NPOBeAeHHST 3BYKA B BOAe OPUMEPHO B HATH DA3 BEINIE, YeM
B BO3Zyxe, H aocturaer 1500 m/cex. OcobeHHO BaXKHS 3BY-
KOBAX KOMMYHHKAnUA ¥ TAYGOKOBOAMBIX DHIG, KOTOphIe
TMOCTOAHHO HAXOANTCA B YCIOBHAX TEMHOTHL.

Opraen 060EBESHUA IPeNCTABIEHEl O0OHITENAbHBI-
MM MeIIKAMK, HO3OPH (ODepeAHss U 3AIHAA) PACIIONOMKEHET
MeM¥JAY PTOM I raasaMu. Boja npoHuKaer yepes mepenHee
OTBEpCTHE, OMBIBaEY CeHCODHERIN sIATeANil X BLHITEKAET Ye-
pea sagHee oTBepcTHe. ¥ ObICTPONIABAIIIAX PHO HOZAPH
nebosipTmie, TOTAA K8K ¥ MAJONOABHIKHELX OHH OUYeHb KPYi-
HEle, YT N03B0JAeT ObeCIeYKHTDh AOCTATOTHOR NOCTYIVICEHE
aEAMN3HpYeMo# BOAL! K OGOHATEISHHM PellenTopaM. ¥ MHO-
rex puf o0OHAHKE OYEHb TOHKOES, HATPUMED, JIOCOCH YYB-
CTBYIOT BOAY POAHOHE peKHM (B KOTOPOM OHNM WOSBHIMCL HA
CBeT M3 MKPHAKH) HA paccToaanu 800 kM u Gezommbousno
HAXOUAT AOpOTY K Hell ANS HepecTa.

OprasaMn BKyca ABIAINTCI MelKHe BRYCOBhHIe
NOYKHU, KOTODHIE PasbpocaRml o Beell HAPYMHEOMU moBepx-
HOCTH KOXH, HO OCOGEHHO OHH MHOTOYHCICHHE! B CIUSMC-
To#i ofoxouxe pPoToBOll momocTH, raoTKM, Ha MabepHBIX
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JIeIeCTKAX, YCUKaX, NJABHUKOBHIX Jy4ax. BKycosas nou-
Ka ofpasoBaHa CKOILIEHHAMHE PENENITOPHLIX KAETOK, cpe-
A¥ KOTOPBIX DACIOJMATAIOTCA ONOPHBIe KiAeTKH. HyBCTBH-
TenpHble KJIETKH OIJIeTedhl HEePBHLIMH OKOHYAHHAMY
NHHeBoro, GAYMAAOLUIETO H AIKIKOTIOTOYHOrO HEPBOB H
CcHaGXeHbl HA KOHIE BOJOCKOM. YCTAHOBAEHO, 4TO PHIGH
OTIpefenAI0T CAaLKoe, COJEHOe, KHCI0e H TOPBKOe.

Kpome Toro, xeMopenenuuio (BOCHIpHATHE XHMHNYeC-
KHX pasapamureneii) oCyImMecTBAAIOT cBOJOAEBIE OKOHYA-
HEA TPOKHEMYHOTO K HIyREAOMIET0 HOPBOB, A TAKAKE CIIHH-
HOMO3TOBBLIX HEPBOB,

Oprass HOKOBOH AMEHH HMEIOT THIHYHOE
CTpOeHUEe, OHY MIPeACTABJICHH NOTPYREeHHEIM B KOXKY KaHa-
JIOM, KOTOPHIit TAHETCA BAOJML BCETO TeNa W COoBHIaeTcs C
oxpy:xrannieil Bofoif NocPeACTEOM MHOTOYHC/ISHHLIX OTBED-
criit, MpoEMsLIBAOMEX Yenryn. Boxa ceo6ogHo npoHKKaeT
yepes OTBEPCTHA B KAHAJ, TeUeT II0 HEMY A AHAIU3HPYETCA
QYBCTBHTEABHEIMY KJETKAME, KOTOPbIe 3TOT KAHAJ BHICTH-
nator. I'pynna pemenTOpPHEIX KJIETOK BMeCTe € OKDY:Xal0-
MEMH KX HePBHBHIMM BOJOKHAMHM COCTABIAIOT Hemocpen-
CTBEHHEO UYBCTBMTEABHEIN OPraH — HEBPOMAaCT.

Jlns MEOrEX BRAOB phIf SOoMBIIOE 3HAYECHEE HMEIOT Opra-

5, BOCIIPHHUMAIONIHE NeKTPUIECKOe H MATHHTHOE TOJf.
Taxme OpPraHbl PAcIONOKERsl Ha Bcelf HoBepXHOCTH TeJa, HO
foJIbIIe BCErO MX Ha roioBe H BOM3U Hee. OcoleHHO BAKHO
BOCNIPHATHE 3JIEKTPOMATHETHRIX CUTHANOR J1A PEIG, obHTAO-
IOMX B MYTHOH BOJie, TAE BUANMOCTE MIPAKTHIECKH OTCYTCTBY-
€T H OPHEHTALS ¢ TIOMOIILI0 3PEeHHst CTAHOBATCA HEBOIMOMK-
Hoii. Hampumep, HUNBCKEH CJICHUK HOCTOAHHO TeHEpPHDYeT
3NIeKTPOMATENTHEIC HMIYJIBCH A BOCIPEHIMAET OTPAKEHHEI¢
BOJHE!, AHANHIUDYA NOJYHCHHYI0 nadopMannio, pﬂﬁxa or-
JIMYHO OPHEHTHDYETCA B HEIPOSPAYHOH Bofe.

TIoBefenue KOCTHRIX PHI0 CIOKHEE, YeM ¥ XPAIEBHIX,
yenoBHbIe pediieKchl MEGPOYHCISHHE, TPUHIEM BRIpabaThl-
BAIOTCA SHAYUTEBHO Jierde, & 3ATYXAIOT MeAJieHHee. DTO
MO3B0ARA0 KOCTHHMM pPeibam oTIHTHO OTpHCcnocabIuBaTCA
K CaMLIM PAa3HOOODASHEIM YCNIOBHAM obOMTaHEA, 4TO Ha-
OI10 oTpaxende B fojiee BHCOKOM (MeM y XPAINEBLIX PEIG)
BHUAOBOM PaszHOGOpasHH.

ars

Hapxnace Hazemnsie mozsonounnte (Tetrapoda)

ITy CHCTeMATHYECKYIO Ipymiy o0pasyioT HaseMHbIe,
HAM BTOPHYHOBOJHAIE, IO3BOHOUHBIE JKHUBOTHLIe. Koreuno-
CTH NATHOANOrO THNA, NMpHECHOCOOACHHLIE ANA NepeMenie-
HUS OO0 TBePAOMY CYGCTDATY, ¥ BRTOPHYHOBOIHEIX GOPM Bi-
AOH3MEHAIOTCA B JIACTHI KU YLIABHUKH, HEKOTODbIe OopME
(nampuMep, TepBARK, 3MeH, HEKOTODHIE AIEPHIIH) BTOPI-
HO YTPATHIMN KOHeYHoCTH. OpragaMu ABXAHHS ARMAIOTCI
JIETKHE, KOTOPHIE OCYIIECTRIALIOT rasochMeH Mexk ]y aTMOC-
$epHBIM BO3AYXOM U KPOBLIO, B CBASH C 3THM HMeeTCd BTO-
poit Kpyr XKpoBooOpaIieHUa — Masblif, MK JerOTHEIHA.

Knace 3emnoeodnvie, uauw Ampubuu (Amphibia)

Ambubun asagiorca Hambonee MPHMMTHBHLIMU Ha-
3eMHLEIMH KUBOTHRIMH. IlocKOnLKY B fiime oTcyTeTBYeT
AMHHOTHYEeCKAd NOJOCTE (BMecTe ¢ KPYITODOTHIMH H DhI-
6aMu 3eMHOBOAHDBIE OTHOCATCSH K aHAMHHAM), OHH DASMHO-
JAIOTCH B BOJe, II¢ NPOXOAAT HAUYAKLHEIC ITAITK UX DA3-
BATHA. Bapocakie ocobr B Toif Mia KHOK Mepe Takike CBA-
3aHKL C BOAOH, MOCKOJNBLKY CHCTEMA 3aUHTH OPFAHH3MA OT
NOTEPHA BOAL HECOBEPIIEHHA. DTG CAMBLA MAXOTHCICHHAIH
KIacC Cpegn NMO3BOHOUHBIX JKHBOTHHIX, HACYMTHIBAIOLIAL
npaMepro 2100 ~ 2600 sraor, obaacTs X OGATAHAA OP-
pasnveHa OpHOpe:KHNMA 00JACTAME IPECHHIX BOAOEMOR,
MOpCKHe BHEAH OTCYTCTBYIOT. Knace Bxiodaer B ceba Tpu
OTPAZA: XBOCTATHE, Ge3HOorue B GecXBOCTHeE,
OPEeACTABHTENH KOTOPBIX OTAMYAIOTCA Mexay cofoi rnas-
HBIM 00pa3oM BHEMIEAM CTPOSHHEM.

Bremrnee cTpoense y pasHHX OTPAZOB HEOXHHAKOBO.
¥ XBOCTATHIX OTYETAHEO PA3AMYANOTCSA T'OJOB2, TYAOBMIIE
¥ XBOCT, COOTBeTCTREHHO, ¥ GeCXBOCTHIX OTCYTCTBYET XBOCT,
a v Oe3HOTHX — KOHeUHOCTH.

AnaTomua. IToxposvt meaa v 3eMHOBOEHBIX TOJIEIE,
T.€. JUDIeHE KAKAX-TH(Q POFOBHIX UJIM KOCTHHIX 006paso-
panm#i. Hapany c Jerxumu, Koa SBAASTCSH BAIKHEIM Op-
ragoM rasoofMeHA, TOSTOMY OHA BCADAA COXPAHTETCHA BAAMK-
HOHL ~ KHCAORORK CHa4dYaxna PacTeOpAeTcA B MHAKOCTH,

" HOKPRIBAIOWMIEH KoKy, Hoce Yero xuddyHaaApyeT B KPOBh,
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Puc. 201, Cxema CrpoeHUs KOXU NAgyWKY (paapes):
1 - 3udepmuc; 2 — XKOpuUys; 3 = XO03UCTIbIe )TBMKY KOXWOU Renesbi;
4 = MyCKyfbHoI{l NOKPOe Wenesst; § ~ BLe0dHOT NPOMOK KOXHOU Xenesbl;
6 — nuameHmHLIe xnemud (o H. H. Kapmawesy u coasm,)

10 3Ke CAMOE IPOHCXONAT H C YIJIEKHCJIEIM T'a3oM, HO B
ofparaoM HanpaBleHual. 310 ofbACHAST HANNYKE B KOMXKe
fOoABUIOre KOJMHYECTEA MBOTOKJETOMHHIX Jxejse3 (HANOM-
HHM, YTO ¥ DEIO KOMHEIe ene3kl 0ZHOKJIETOYHEIe), KOTO-
phl¢ HMET STHISPMANLHOS NPONCXOKAEHNE, HO HOPDY-
JeRE B Tonmy KopmyMma (puc. 201). Brimenerusa xeines
He TONBLKO cnocofeTayoT razoofMeHy, HO B COAEPIKAT Gak-
TePHUALHEE BEUIeCTBa, IPEZOXDARAIOIINE OT PASBATUS M-
dexuuii. Hexorophie skesesbl BhIALNAIT SHOBHTHINA CeK-
PeT, KOTOpHIi 3alIumaeT oT HANAJEHUHA XHIIHUKOB
(apoBuTHIe CBOHCTRA KOMHBIX BELleNeHU{l HOKOTODRIX Hpe-
BeCHRIX JATYIIEK CTOAb BeJHMKH, UTO MeCTERIEe IIJleMeHa
rponudeckux necoB IlenTpansHoll AMEpHRE UCHONLIYIOT
nx gns o6paGoTKkl HAKOHETHEKOB cTpei). BepxHuit cxoi
srgepMuca y aMdbnbni (0cofeEHO ANNTENBHEO HAXOAHAIIAX-
¢S BHe BOJHI, BAlpHMep Y xab) oporosesaer.

ITon MEOFrOCAOHHLIM POBACPMHECOM DACIIONATACTCSA CO-
eAEHUTEIFHOTRAHHLIE KOPUYM, B KOTOPOM HAXOASTCH IINMT-
MeHTHHE HJIETKH, OnpefendAloliue OKPACKY JXHBOTHOTO,

Jepes KOKY B OPTAHH3M JKHBOTHOTO JIETKO HDOHUKaET
BOA, TOSTOMY, HAXOHUACE B BoZe, aMbralin MOTyT HE THTL.
Koxa 3eMHOBOOHEIX NPHKPENJASTCH X Ty He Ha BCEM
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Puc. 292. Jlumgbamuyeckue MoKy
nRSyuKy:
A = ceepxy; B — cHuay. [lyskmupebie MonocKy i ¥
OIHANEIOM KOWHBIE fIePeeopodKy Mexdy Ly
nuMPaMULeCKUMU MowxamMu (no Bpomy)
OPOTHNEHHH, & B oTIpeneneH-
HBEIX yYacTHaX, NDOCTpAH-
CTBA MEXIY KOTOPEIMH -
auMbpaTRYECKHe MEIIKH —
3aMOJHeHEl TKAHEBOH Kuf-

roctsio (puc. 292).

Pwuc. 293. Crenems::

A - canamandpss; B - nrayus; 1— vapen; 2 — uredvit] N0I80HoK; 3 — mynoeuilisie
no3soHiy; 4 — pelpa; 5 ~ KPECMUOBHIT NOFEOHOK; 6 — XODCMOSLI® NOIGOHKU
{y nmeywixy — ypocmune); 7 — nnevesoil noac; 8 — nnevo; 9 — AOKIMOBES KOGIMD;
10 - nyveean xocmb; 11 — 3anacmee; 12 — nAcL; 23 - chanareu nensyees;

14 — nodesdowmsie kocmy maas; 15 — 5edpo; 16, 17 — Sonbwen u manas
Gapuoeste kocmu: 18 — apedmmocHs; 19 — Amocwa; 20 — thanansy NeLLSE
{no C. Y. Nesytukury u coasm.)
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Crenem, Kax W y BCeX MOZBOHOUHBIX, [OAPAZIENAETCH
HA OCeBOll ¥ JoDaABOUHLIH CO BCeMH OTAeNaMH, KOTODbIe YiKe
OBLTM epeuyceHkl BEle IPH ONHCAHNE CKeseTa puid, ofHa-
KO JACTHASA OPraHU3ANMA cRelers saMPuOAN HMeeT pAA oCo-
GeHHOCTeit, CBA3AHHBIX ¢ HA3eMHEBIM 00pasoM >KU3HH (puc. 293).
MMo3aBoroYHBH cTonl sHaunTenbHO Gojiee IINPOKO
muddepeHINPOBAH HA OTASNLI, YeM Y Prlf. B HeM BBIZLIAIOT
oTgensl: MmeiHeil (OAUH MO3BOHOK), TYNOBMIDHEIR (KOIH-
9eCTBO ¥ pasHBIX BAAOB BAPLHDYeT oT 7 y GecXBocTHX Ao 100
H Bonee y Ge3Horux), KpecTHOBRA (0ZNH TOBBOBOK) M XBOC-
TOBOH (NOZBOHKH ¥ XBOCTATHX MHOTOYMC/IEHHH, a y GecxBoc-
THIX OHM CDACTAIOTCA B €EUBYI0 KOCTH — YPOCTHIS).

YV ambubuit mMeerca TONLKO OFHE INefiHbIA IO3BO-
HOK, €rc HAJHYMEe BEChMA BAXKHO, IOCKOABKY, B OTJIHUHE
or puif, seMHOBOAHEBIe (0coGeHHO OecXBOCTHIE) HE MOIYT
Tax GHICTPO Pa3BOPAUHBATDH €BOE TeJo, a MeRHLIK Mo3BO-
HOX peyaer MojoBy mosmxHOM, Cremyer OTMETHTH, UTO
OOABHAHOCTS I'OJMIOBEL ¥ 3¢ MEOBOJHBIX KpaiiHe Mana — OHH
HEe MOT'YT ee HNOBODAUEBATH, HO CIOCOOHEI ee HAKJIOEATEH.
OToMy cmocofeTBYeT MOJNBHIKHOE COWICHeHHMe IefiHoTo
TIO3BOHKA ¢ YeDEIIOM DOCPEHCTBOM ABYX MBIIICIKOB,

K TylIOBMIIHELIM HO3BOHKAM IPHKPEILIAIOTCR pedpa,
KoTophie Vv amdnbuit KopoTKHe M He GOPMHDPYIOT I'DYAHOK
kaerrd. IIpu aroM HAacTOAIMe AUCKPETHEIE pefipa HMeloTca
TOJBKO ¥ 06e3HOIMHX, ¥ XBOCTATHIX OHVI HAMHOI'O MEHLING, & Y
GecXBOCTBIX OHH CPACTAICTCH C NMONEPedHLIMH OTPOCTHKAMH
HO3BONKOB. ENMHCTBEHHBIH KPECTIOBLIA HOSBOHOK CIYIKHT
MECTOM IPHKDEILIEHHA NOAB3AOIIHEBIX KocTeil Tasa, Muoro-
YHCIeHHEIe TOSBOHKH XBOCTOBOTO OTAENa, Mono0HO pnibam,
VIMEIOT BePXHMe U HHKHHAE XYrH, ¥ 0ecXBOCTHIX, HANOMHHEM,
OHH CpDACTAloTCA B OFHY KOCTE — ypocThab (cM. puc. 293).

TlozpoHKkn v pasunx amdubuil MOryT pasamzaThcf
110 cBOeMY TAOY. B uacrHocTH, ¥ Ge3HOrHX H HHUSIIAX XBO-
CTATHIX NO3BOHKE aMQHIENbHEIE ¢ COXpaHMBmelica xop-
aoii, KaK y pub. ¥V BRICIHUX XBOCTATHIX HO3BOHKH OIMHCTO-
NeJbHabIe, T.8. Tead CHepefd BREICHYTHI, & C3A3H BOTHYTHI.
¥ Gecxpocreix, HAGHODOT, HepEeAHAA IMOBEPXHOCTE TeN NO-
3BOHKOB BOTHYTA, & 3aAHAA BHIHYTA, TAKHE TIOJBOHKM HA-
BEIBAIOTCA HpouehbEbIMY. Haauuie Ha Tenax MO3SBOHKOB
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Puc. 294. Yapen nnaywku;
A = ceopxy; b~ chuay; B — ¢3adu; I — HuwHAR
HRMHOCME CREDXY, NYHKMUPOM NOKA3SHL
XpAwesHie yyacmxu yepena; 1 — Boxoean
3AMbINOYHER KOCMb, 2 = I8MBINOYNBIG

4 — KNUHOBUIHO-OBOHAMSNBHER KOC,
5 — Hocosan kocmb; 6 ~ NOGHO-MeMeHNaR
KoCMmis, T — yewyduaman Kocms;
8 — napacghenoud; § — nEGHaT KoCmE;
10 — cownux; 11 =~ xoaua;
12 — nébHo-xeadpamubiii xpaul;
13 — MENYOMOCIHAS KOCITIb,
14 ~ 8APXHEYBMOCMKEH KGCMIB,
15 =~ keadpamHo-cKynosas Kocis,
18 — Kponosudnan kocmib; 17 — morkense
xpAuL; 18 = nodBOpOGOYHD-YQLIOCIINGR XKOCIML,!
19 — 3yBnan kocmb; 20 —~ y2rosan kooms; 21 — GOMLWOS 3aMLINONN0S
omeepcmue (ho H. H. Kapmauweay u coaem.)

COYJieEOBHBIX IMOBEPXHOCTEH A COYICHOBHLIX OTPOCTKOR obec-
DeYWBAET He TOJbKO HPOYHOE CORAHUESHHE IOIBORKOB, HO ¥
AenaeT BeCh IO3BOHOYHBINA CTOA6 AOCTATCYHO NOABHIKHEIM,
9TO OCOSEHHO BaYKHO B/ MEPEIBIKCHRH XBOCTATEIX amdpu-
6uit B Bofie 3a cuer GOKOBEIX HarnGoE Tena (Hanoao6ue prc)
Ges yuacrua koneaHocTeli. Kpome Toro, moesBoRoYHLI cTONG
MOMEeT BHIIONHATL BEPTUKAJIbHLIE ABMICHUSA,

HYepen ampubnit xapaxTepusyerca GONLIIMM KOIK-
YeCTBOM XPAMIEBHIX BJIeMEHTOB, KOTODLHIE HE OKOCTeHeBa-
10T B Té4eHWe BeeH MUIEU. IIoXPOBHEIX (HAKIAABREIX) KoC-
Tedl HEMHOrO. BATHUIOURLIA OTAEN YV BCeX 3eMHOBOIHBIX
obpasopan ABYMA GOKOBEIMH 3ATHIOUHEIMHE KOCTAMM, KAMK-
Aad U3 KOTOPHIX HECET IO OZHOMY GYyropry — MBIEIKY.
C moMomp10 MEIEIKOB 9epell COMICHATCA ¢ [meXHbIM 110-
BBOHKOM (pHC. 294). 3aTH/ACOUYHLE KOCTH OTPAHMTHBAIOT
3aTEIOYHOE OTBepcTHe. Boasniaa wacTs cAyX0BOil Kancy Ikl
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ocTaeTcs Xpamepoit, B Heil ofpasyeTcA TOABKO OXHA NAD-
HAf NepefHeymHas KOCTh HeGOJbIIMX pasMepoB (HamoM-
HHM, UTO Y KOCTHCTHIX P&I0 B O0A&CTH CAyXoEo# Kamcyasl
HMeeTcd NATH NAP YIMHHIX KocTeit). IIpE oxocreHeHnyd
XPpsla nepegHeit YacTH dyepena ofpasyercd KINHOBHAHO-
000HATENBEAH KOCTH (y DecXBOCTHIX OH& HelapHasd, & ¥
XBOCTATHIX TIAPHAK), KOTODASA KOJBLIOM OXBATHIBAET Mepea-
HIOK 9a0Th I'aseuuHo# ob6aactu. Q0oHATEN HAR KANCYJIa
TIePBHYHONO Yepena OCTAeTes NOMHOCThIO XpALeBo.
IToxpoRHEIe KOCTH 06pASYIOT AHO, KPHINY ¥ GOKOBBIE
CTeHKH Moarosoro gepena, IIpu aToM KpHITY COCTABAAIOT
J0GHBIe B TEMEHHbIE KOCTH, KOTOpHIEe ¥ BeCXBOCTRIX cpac-
TaloTeH B NAPHLIE JOGHO-TEMEHHEBIE KOCTH H HOCOBEIE KOC-
TH, IPAKpHIBAIIIHE J00aYI0 QOHTAHSIE XPANIEBOTO Yehe-
na (y Se3sHorax sTH KOCTH CPACTAIOTCA ¢ OPeAIeNIOCTHRIMYA
xoctamu). Ho GoraM 3aanel uacTH depena HaXOAATCA de-
myitgaThie KOCTH, KOTOPhie HanGoaee BhIpaskeHH y 6esHO-
rux. JAeo Moarosoro depena GopMHpYET KPYIIHAA KOCTh —
napachesous, BnepeAr HEro pacHoaaraeTcs MapHbIi com-
HHK (v puIf o1a KocTh Henapuasn). B o0pasoBaHEH AHA MOS-
TOBOr0 Yepela TAKMKE YYaCTBYIOT KOCTH BHCHEPAALHOTO
yepena: HEOHEIe (IPKNEraloT K COMHEHKY) M KPBLIOBAHEIE
(npunerawT ¥ vemyiddaro$i koctH), obpasymomumnecs Ha
HiKHeH moBepxHOCTH HEOHO-KBAZDATHOrO XpsaMNIa.
Bucnepansgniii uepemn Taxse B OCHOBEOM XPAIIEBOIA.
B wacTHOCTH, DOKHEHEHRO COXPaHATCA MEKKeNneB XpAI
(ero mepegHAA YACTH OXOCTeHEBaeT, MPEBpalllafich B IOA-
GOpOOYHO-9ENIOCTHYIO KOCTE), KOTODPHLt BMeCTe C IPHKPHI-
BAIOIIAMA €I'¢c 23yOHOH KB yrioBOH KOCTAMH COCTABJINET
HHEXKHIOI yenwcTb. HéSHO-KBaJpaTHRINH XpAM TaKIKe He
orocTeHeraeT. PYHKINAOHUPYIOMIUMA ABAAIOTCA BTOPHUY-
HEIe UenlocTH, 06pasoRaHHLIE MEKYEAIOCTERMY (Ipeate-
JIOCTEBIMA) ¥ BePXHEUEIIOCTHEIMA KOCTAMN, KOTOPEIe pac-
TosIo KeHH B BHAe KOCTHO! Kyril KHaAPY:XH OT HE6HO-KBaj-
paTHOro Xpama. Ksagn or BepXHeYeNOCTHON KOCTH HAaXO-
ANTCA KBAAPATHO-CKYJI0BAA KOCTh, 00pasylomas 1o Kpai
PTa EHIKHIOK BHCOUHYK Ayry. MeKKenes Xpai MOABHIK-
HO cowleHAeTCA ¢ 3aAHel YaCTHI0 HEGHO-KBagDATHOrO XPH-
111a DOCPEeACTBOM CYCTaBHOro orpocTka. OcTaeres 1o6aBUTD,
TTO Yepen aMutnil uMeeT NIOCKYID POPMY H OTHOCHTENILHO

g4

IIUPOK, YTO CBAAHO ¢ ocobeHHOC-
TAMA HATHETARHNA BO3AYXa B Jer-
KHe (noapobHee 06 aTOM HHIKE).
Pedyryus scabeprozo dvixanus
npugena x paduxaivHomy npeodbpa-
308aKUN0 nodTR3ILLYHOL Oyzu, Tpu
FTOM €€ HIDKHHH aJIeMeHdT — HOMJ —
COBMECTHO ¢ abepHuIMM gyramMu ’
BMAOH3MEHACTCA B OONBASHYHAIN a,"fm 2‘1?,’.':”,,",(?;
anmapar (pme. 295), K KOTOPOMY (no H.H. Kapm;wesyu cogem.)
NPHEPeILIAIOTCA MBIIIIE AHA POTOBOK HOMOCTH. Bepxmmii
aJIeMEeHT OOALASKIYHON AYrdM — rmoMaHaubyaape (noxse-
COK) — HepeMeIaeTcs B NoJ0CTh CPEAHErc yxa, Koropast ro-
MOOTHYHA 6phisradbny — KaGepHO#H MEMH MeXAY YeliocT-
EOil B MOBRIEIMHON AyraMi. B cpefiHeM yxe IIOBeCOK OTHUM
KOHIIOM YOHPAETCH B HeHTPAILHYIO 4acTh Gapabanuoi nepe-
DOHKH, 8 APYTUM — B MeMGDaHy OBAILHOTO OKHA BHYTpEHHe-
ro yxa. Ilogsecok BocmpHHMMaer KoneGamma Gapabamzoi
IIEPENOHKN H HepesaeT MX Ha MeMOpaHy OBAJILHOTO OKHA,
T.€. CTAHOBHTCH CAYXOBOI KOCTOTKON — CTPEMEUROM.
HaMeneune NOABASHYHOM IyTA JeaeT HEBOZMOMHEIM
THOCTHNHYECKOS COSEHEHNE MOSIOBOT0 B BHCIEPAILHOr'C
yepena. B orandme or peif, BucnepanbHLIE yepen amdu-
6uiil HenoCPeACTBEHHO NPApPacTaeT HEGEO-KBAPATHEIM XPS-
IIOM KO AHY MO3roBOro uepena. Takofl Ten npamoro co-
eINHeHHA KOMIOHEHTOE ueperia §e3 y4acTH3 eMEHTOE
NOABASHYHOE XYM HAaSHLIBAGTCA aymocmuaueil. Diremen-
TH KabepHoil KpeimMKy y aMdubuif oTCyTCTBYIOT.
JAo6aBouBRBilt cXeaeT BKIOUAET B ceba KoCTH
noAcor H csoboAHEIX KoHeuHocreil. Ilosc mepeanest KoHeu-
HocTH (ILeveBoll moac) mpeacTagnser coboit xyry, cocros-
myio 13 Tpex Bereelf (pmc. 296) u ofpamennyio ceoeti Bep-
INYHOHW K Oprommuo#i cropone. ComMHHAas gacTh oOpasoBaHa
JonaTkoH (BepXHAS 4acTh COXpAHAETCH XPAIIEBOiH B BUAE
EAAJIONATOYHONO XpAMIa), OpIONIHAT JacTk — KOPAKOn0M (eTo
enle HAMBAIOT BOPOHLEH KOCTEI0), KOEPEeXHA OT HEro JEKAT
IPeAKOPaKOHARNLHEER XpAm, (HPAKOPAKONA), HA KOTODHIi
HaneraeT TOHRas Kawouuna (y OGecxpocteix). Coeanmsasach
Mexy coboil, Bce aTH KOCTH 00pASYIOT CYCTABHYIO BIAXKHY
AJIA FOJIOBKHA ILTeveBoll KoCTH. BRYTpenHue HeoKoCTeHeBIIIe
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Puc. 296.
Fepednnn
KOHEYHOCME
u nneveaod
NORC NARYWIKU.
1 — nnevesan
KOCMb;

2 — 20n08Ka NRGYE;
3 -~ apednneuss; 4 — NOKMESaR KOUMb,

5 — nyveaan koo, § — ROXMesol OmpPoOrMmoK;
7 — zanacmbe; 8 — niems; 9 — chanaxau
nanoyee, 10 — nonamxa;

11 - nadnonamoussid Xxpaw; 12 — kopaxaud;
13 — cycmasnHan enaduxa dns 20N08KU Neya;
i 14 — Apoxo-paxoudHsid XpAw; 15 — KMOYULR;
16 — zpyduwa; 17 — npedzpyduna; 18 - xpAwesas
il wacme rpedepydunsi; 19 — Xpaweaas Hacme epyOuHBl,
i ~ pedyyupoeanil nepewid nanel; Il — V - xopouo
ey paseumbie nanstst (no H.H. Kapmatueey u coaem.)

KOHIIBI KOPAKOHMAOB K IPOKOPAKOHA0B ofenx cTOpoH (mpa-
poil ¥ JIeBoil) COeAMHSAIOTCS HO cpexHell nuAWHA. Brepeau ot
9TOT0 COSIUHEHHA Pacnoiaraercsa OpeATrpyiUHa, a C3axH —
IpyfuEa, obe OBH saKapuuealoTcs xpamamu. Kak u y prif,
KOCTH ILIe9eRoro noaca amdrbuit HaxonaTes B TOJNIIE MBI,
KOTOPHIE CBA3LIBAIOT HX C OCEBLIM CKENeTOM, HO CaM NOfAC He
CBA3AH ¢ OCEBEIM CKeJeTOM RemocpezicTBeHHO. HamoMmum,
970 IoAC obecmeunBaeT ONOpy ANA cBoGojHONH KOHETHOCTH.

CpolozHaa KoHeqdHoCTs aMdubuii, Kak u Bcex HAEM-
HLIX JKHBOTHBIX, OTHOCHUTCA K HaTunmanoMmy Temy. OHa ciy-
AT OMOpoii, MOZRONAET HPUICAHATE TlI0 Haj MTOBePXHOC-
ThIO H obecreuuBaeT IepeMelrieHHe B BOSKYMIHOA cpene,
KOTOpasd ropasio MeHee ILIOTHAHA, YeM BOjAa, A OPAKTHeC-
K He NOANEeDIKHBAST TeMo, MOITOMY BCEM HASCMHEIM JKM-
BOTHBEIM NOCTOAHHO IPHXOZATCA HPEOAOJEBATEH CHIY TAHe-
CTH, 1ero He HY;KHO JenaTh ppifam. HempaswibHo cuBTaTsH
TAGBHLIM ATPEGYTOM IATANAN0H KOHETHOCTH HAJHIHE OFTH
NAAbIleB, KAK STO HA NePBERIA BIrAag cleflyeT U3 HA3BaHHA,
DOCKOJILKY ¥V MHOTHX YeTBePOHOrMX IHCJG HAJbLIEeB B pas-
HLIX BADAAHTAX MeHBIIe NATH WA Jaxe OHH Boollue BTO-
PHYHO OTCYTCTBYIOT. [109TOMY yMECTHO CHAYAJAA PACCMOT-
peTh oBmyI0 OPTRHH3ANNIO NATHOANCI KoReTHOCTH. Ilepea-
HAA ¥ 3a0HAA CBOGOAHBIE KOMEUHOCTH (HAIOMHNM, UTO ¥
YeNoBEKa B CBA3H ¢ OPAMOXOKACHWEM pasJIHYaloT Bepx-
HIOI ¥ HHUKHIOI KOHEWHOCTH) COCTOAT H3 TPeX OTHeJOB:
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OPOKCHMAJBHCOTO (OZHA KOCTh), MPOMEXKYTOUHOTO (IBE KOC-
TH) H JHCTANLHOTO (OTHOCHTEALHO (ONBIIce YHeIo KocTeil).

B runuuHOM enyuyae OPOKCHMAFLHEN OTAEN NepeaHeil
KCHEeYHEOCTA 00pasoBaH ILTeYeBOH KOCTBLIO, saaHell — Gep-
PEeHHON KOCTBIO; MPOMEXYTOYHEIR OTHAEN NepeaHeil KoHed-
HOCTR — JIOKTEBOH 1 Ny4eBOH KOCTAMH, HHJCHeH — 13 601b-
mefepnosolt 1 ManobeproBodl KocTell; AHCTANLHEIR oTAENn
repegHeli KOHEUHOCTH BKITIOYAECT B cebf TPU dacTH — 3and-
cThe, MACTh W (bajaHry Ianepnes, 3sgEed -~ NpeANJOCHA,
INIOCHA M (QalaHrd NManbleB. ¥ NpeACTABHTe/IeH PASHEIX
KJIACCOB Ha3eMHEIX IIOBBOHOYHEIX BCTpeYarTea ocobeEHOC-
TH CTPOSHUA TOH AU HHOH cBOGOAMON KOHEYHOCTH, HO BCe
OHH HOCAT BTOPHAYHBIN XapaKTep, 0 WeM MOAPoOHO Oymer
CKA2aHO HUXKE,

¥ Bcex ampubuii npoxkcaManpHEIN oTaen cBOGOAHON
oepepHell KOHEYHOCTH NPEICTARNEH ILIEUEROil KOCTHIO, HpO-
MEKYTOUHEIH — JOKTEBOH M JIydeBOod KOCTAMH ¥ XBOCTA-
THIX U eJHHOH KOCTERIO Opefnnedsa (0HA oBpasyercd B pe-
BYABTATE CPAIEHUA JIOKTEeBON u xyuemBoilt xocrved) vy
pecxrocTHIX, CaMui COXHEI oTHEN cBoboaHOH mepeaneit
KOHE4YBOCTH — AHUCTANLEEIN, 00pasoBalHL 3aNgCThHIO, IA-
erel0 B danaAraMm DanbOeB. SangcThe GOPMHUPYIOT ABA
pAja MeJARHX Kocrell, Yacrs B3 HAX cpacTaeTca MeXAy
coboit. K gucransHoMy pAARy Kocrell 2amscThs NPHMEIKA-
0T OIATL KoCTel NACTH, AUCTANBHBIE KOBIEM KOTODRIX CO-
YIeHAIOTCA ¢ PaTaHraMH HaAXLIeR.

Iosac zagHux Ko"euHocTell (TazoRKIE HoAC), B oTATIHE
OT IIEYEeBOr0 OACA, COLICHIETCH HelOCPEACTBeHHO ¢ OCe-
BEIM CKEeJeTOM, 4 MMEHHO — ¢ €r0 KpPEeCTIOBEIM OTHAEIOM.
HapomHuumM, ure ¥ aMduOuil 210T OTAEA COCTOHT BCErc M3
ONEOFO MOSBOHKA, ONHAKO M 9T0 NO3BojdgeT obecmeynTs HA-
JeXHOe B JKeCTHOe COeAUHEeHHEe MoACA ¢ TIOZBOHOUHEIM CTOM-
GoM. Cronp HepaBHOIERHBIE MEXAHHOME IPHKpEILNeHNS
HOACOR MepefHeN K sagHell KoEeYHOCTENH OOBACHAIOTCH TEM,
YTO AJ1A mepeMeleHna aMGuomii ropasgo Gomee naxcHa 3a7-
HAA KOHEYHOCTh, KOTOpAA OOLIYHO Hmeer Gojce KPYIHBIE
PasMephl, 0cOGeHHO ¥ GeCXBOCTHIX,

¥ BCceX HazeMHHX NO3BOHOYHBLIX TA3OBHIA MOAC COCTORT
M3 TPeX NAPHLIX SJI€MEHTOB: NOARSKOIIHKX, CeOanMIIELIX

‘# ZoOKOBHBIX KOCTed, MpH »TOM ¢ KPECTHOBHM IO3BOHKOM
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Puc. 297. Crkenam 2adHeli
KOHERHOCMU NRZYLUKL,

A - capbodHan 380HAR KoHRYHOCMB, b — maszoebili
none; 1 — Bedpernan kocme; 2 — 2onoexa Gedpa;
3 — zonems; 4 — Sonbwan Depyosan Kooy,

5 — manan Sepyosas kocmb, 6 — npednmocHa;

7 ~ enympeHHAR Kocme npednniocks! (tibiale unu

aslragaius); 8 — HOPYHHAR KOO
npednmocHs (fibulare unu
calcaneus); 9 — nmocHs;
10 = ghanaxau nanvyes,
11— pydusenm Vi nansua;
12 — nodeadowran kocms;
13 - cedanuuHan KoCmb,
14 — nobroswil xpawy, 15 — eepmayxnan
; § =V — nanbyet
{ro H. H. Kapmaweay v coasm.,)

‘ (nnm nospoHKAMM, eCAR HX
m ™ HECKOJLKO — y GoJjiee BHI-
COKOOPTr2aHA30BAHHHIX MO-
3BOHOYHBIX) COUNEHAIOTCS HOAB3AOIHAEBIE KocTA. Bee Tpu
KOCTH TA30BOro HOoACA BMecTe 06pazyIoT BepTRYIKHYIO BIIa-
AHHY, B KOTODPYIO BXOJHT FoNOBKA DepeHHOM KOCTH, TeM
caMbIiM O0pasya TasofefpPeBHEIA CYCTAE. ¥ 3eMHOBOAHELIX
AOOKOBHI XPALI HE OKOCTEHEBAET M COCTABIAET HMUIKHION
qacYh TASOBOIO HOACA, 38AHIOI0 YACTh 0GPA3YIOT CeNaALHII -
HEI€ KOCTH, a HDepeEHI0Nn — NOAB3/IOIIARIe KOeTH (pue, 297).
OcolerR0CTEI0 Ta20BOro monca GecxvoeTHX aMdutnil sp-
Jderca Haaugyue GoNbIIero KOAWYEecTBa XPAIIA B COCTABE
€T0 3JIeMEHTOB M MAJIO BHIDAKEHHLIX OKOCTeHenEii.
Ceofofnana 3aAHAR KOHEUHOCTS: MMEeT THINMYHOR CTPO-
eHMe¢ ¥ BEXIOUAeT GeApo, rojeus H crony. Croma, B CEBOIO
ouyepehb, IOAPASAeAASTCA HA IPEeAILTIOCHY, ILAKCHY | da-
JAHTH NANBOEE. ¥ XBOCTATHIX aMbubOnii rofleHs COCTOHT
u3 Sonsmoll u Manolt GepnoRBIX ROCTeil, TOrma Kakr y
0eCXBOCTHIX 9TH KOCTH CPACTAITCA B OFHY KOCTH TOJE-
HH, Y 0eCXBOCTHIX NPOKCAMANLHEIN pAX MPEeAMIIOCHEL 00-
PA30BAE EBYMA YAJIAHEHHLIMH KOCTAMH, ¥V XBOCTATHIX BCe
KOCTH IPeANNMIOCHE OTHOCHTEJNLHO MejKuRe., ¥ JArymex
cOory oT I (BHyTPeHEer0) NaNbua HaXOAUTCA DY NHUMEHTap-
Hb1if VI, MM ¢npeanepBEiA», Ganen, KOoTOpPHIM uMeeT BTO-
pPHYHOE NPOHCXOKACHAE H, 0 MHCHHI0 CUEIHANHCTOE,
IpefcTABIAAET cODOH YACTHEYIO AANITAIINI) K IePeMEIIeHAT)
no cyGeTpaTy ¢ NOMODIBLIC IDPEIKKOE.

388

Puc. 298, Pomosan nonocmb nAzywku:
1 — aybbi; 2 — A3bIK; 3 — COWHLK ¢ COWHLKOSIMU
aybamu; 4 — x0aHbl, 5 — NPOCEsLgaIoUee 2N1a3Hoe
AGnoxo; 6 — omaepemue escmaxueeoll mpybor;
7 — 2opmans; 8 — OMSepcimue pe3cHamopa;

9 - Sapabannan nepencHka (o H. H. Kapmawesy

u coaem., ¢ QONONHEeHURMU)

Mbuuueunan cucmena coxpa-
HACT CETMERTUDOBAHEHBIN Xapak-
Tep TOABKO ¥ GE3HOTHX, ¥ XBOC-
TATHIX METAMEDHA CerMeETOB Ha-
pyHiaercs, a y GecxsoeToix ambu-
Onil creaeTHad MyCKYJNaTypa BO MHOrOM YTpauHBaer
CerMEeHTAIMIO, ITO CEASAHO C PASBHTHEM NATHNANBX KOHEY-
"ocreit, HammoMuuM, 9To v IO ABHMCHHA TMAABHHKOE 00eC-
TIEYMBAIOTCA, IIABHFIM OGDA30M, MEITIIAMH, PACTIONOREHHEI-
MU He B caMoif KOHeUHOCTH, a4 HA TYJIOBHILE, TOTHA KaK Namu-
naraa xonewHocmeb Jauz@emes 3a cien Muilliy, PACNOROINEN-
Hbix 8 Helt camoii. OMOpROHANLHOE PASBHTHE KOHEUHOCTH
CODPOBOKZARTCA CMeIlleHHeM MUOTOMOB COMHTOE, H3 KOTO-
prx dopMupyeTcda CKeNeTHAH MYCKYJNAaTypa, B De3VILTATE
MeTaMepHAA CeMMEHTANEHA CKeJeTHBIX MR HADYINAeTCH.
Y GecxBocThIX aMpHOEA MYyCKYJIATYDA KOHETHOCTEH pasBATa
OYeHB X0poOi0, 0COBEHHO B 3a/{HUX KOHEUHOCTIX, UTO CBA3A-
HO cO crnocoboM nepefBHKeHHA. CerMeNTHPOBAHHAA MYCKY-
AaTypa HMeeTCH TOABKO B OOJIACTH IO3BOHOHHOTO CTONOGA.

ITuuesapumenvras cucmema SayHHASTCH ¢ OBMUIpPHOL
POTOrJIOTOIHEON MONOCTHA, KYAA BeAeT MIeNCBAZHOE POTOROE
orBepcTHe (puc. 298). B ofmIyi0 pPOTOrAOTOUHYIO IOJIOCTH
Tag:xe OTKPHIBAIOTCA OTBEDCTHR BHYTPeHHHMX HO3Apel
(X0aR), CIYXOBEIX (€BCTAXHAEBHX) TPYD, rOPTAHKRAS IXeJE, 4
TRKKE IMPOTOKH CAKHHEIX Meaesd, KOTOPEIe OTCYTCTBYIOT ¥
PG (ITOHATHO, ¥YTO B MOCTOAEHO OMBIBAEMOR BOAOH DOTO-
BOM MOJOCTH CHAIOHA He HY*HA). OTMeTHM, 4TO CIIOHA 3eM-
HOBOJAHEIX He COACPIKHUT NUINEBADUTENLHAIX (epPMeHTOB, a
1IOTOMY He OKAJHIBAET HA IEINY HHKAZKOTO XMMHYECKOI'O
BO3HeCTBH — ee 3afjava COCTOHT B CMAYHEAHMY NHMOIEBOTO
KOMKA 14 o0llerdieHAA €ro mpoTJIATHBARNA.,

Ha MeK9eIoCTHRX, BEPXHEIEMIOCTHRIX KOCTHAX, CONTHN-
Ke, & Y HEKOTOPHIX eIll¢ M Ha HIMKHel JeJI0CTH pacoarsa-
10TCA IPOCTEHIE KOHAYecCKHe SyDEl, KOTODEE OCHOBAHHEM
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IPHKPEIIAIOTCH K KOCTH, & BepIIKAOHE O0palIeHEl HA3AH.
Bee 3yOn! OAMHAKOBRI, TOITOMY 3eMHOBOJHLIE He CIOCOD-
HEL PA3MENLYATE HIIH HePeKeBbIBATD IIHIY, UX 3YOB TOJL-
KO cnocoGeTBYIOT yaep:aHKIo gooman. Hexorophie ampu-
61y, HanpHMep :Kaln1, poobme 3yDOB He HMEIOT.

IMoury Bce amdudHE HMEIOT HACTOAII(UHA AZBIK, KOTOPHIX
pacioJaraercd Ha fHe pOToraoTodroil nogoctu. dopma aroro
OpraHa vy PasHLEIX BHJOB HOOAUHAXOBA, HANPHMED, ¥ MHOTHX
6ecxpoCTEIX OH BMEET BHJ] MACKCTOIO BRIPOCTA, ¥ OGHEX XBOC-
TATHIX A3BIK HEMOGBUKEH, A ¥ APYrux KMeeT dopmy rpaba
Ha JIMHHON H TOHKOH HOMKe. ¥ AATYIIKE A3BIK BPUKDeI-
JeH KO AHY IOJIOCTE TOABKO MepeJHHM KOHNOM, 8 SafHAs
yacTh cBOGOAHO OOpamena mHasan (cM. puc. 298). Hsmik
NOKPHT KiaeHKHM BemecysoM, MOTOMY OH BeCchbMa IIOJe-
3eH NpH JoBIe A00EMY, 0CO0EHHO HYHKOMOHAJIEH TOABHIK-
HuIl #3BIK, cOOCOOHLIE BHIABMTATHLCA M3 POTOTIOTOMHON
[IOJOCTH 34 CUET COKpPAIICHEA COOCTReHHON MYyCKYNaTyph
M CXBATHIBATH MEJIKAX KHEOTHBLIX. TONLKO HEMHOTHE BANL
ampubuii, TOCTOAHHO OGHTAIINAX B BOAE, JHINCHE A3BIKA.

IporaaThiBaHHe NMUINHE COMPOBOXAACTCA NEepeMeIre-
HHeM rAa3HBIX 070K BHHS, IPH 9TOM OHM ZABAT Ra IH-
meBol KOMOK H NPOTAJKHBAIOT €rc H3 POTOrJIOTOMHOM
IOJIOCTH B KODOTKH, pacTaXHUMEIN numesos. PyHKIHA
MHUNIIEROAA COCTOHT TOABKO B OPOBeAeHHMH OHIIA B JKEIY-
IOK, KOTOPBIfl EMeeT Goxbmikii ofbeMm M Gosee TOJICTHIE
crenky (puc, 299). B sxenyxe numa Ha HEKOTOPOE BpeMs
sajlep:xXHBAETCH, IPH 3TOM OHA pasMenbdaerca Oaarogaps
COKpAINeHAAM MYCKYAATYDPH eAYARA, NPDONMTHBASTCA
KeJYAOYHHIM COKOM H NOLBepraeTcd Bo3felicTEmc dep-
MeHTOR, M3 senyAka NHMeBas KAITHIA IOCTYNAET B KHII-
Ky, KOTOpas NOApasAeAAeTCA Ha TOHRKYIO H TOJXCTYIO.

B payanpHbLIfl 0TAEN TOHKOR KHINKK — ABeHA LI A-
TANEPCTHYI KAMKY — ODOCTYNAIT CEKPeTH IIeYeHA
# DOZKENYROUHOM KeAesH, KPYIHHX OHIOeBADHTENbHBIX
Mejyed — IeUeHA H NOoAXenyaouHoli mexesw. Ilomxeny-
JOYHAS JKeJieda pacmoaaraercA B Oprixkeiike KAMIEYHHKA
B BHJAE PRXJAOre Ts)ka. Ee BMBOAHLIC NIPOTOKU BOAKAIOT B
HeAUHHH TpoToK meueHH. CeKpeT NOMKEIYROTHOA XKee-
3b1 CONEP!XHT (PePMEeATHl, KOTOPHE PACHIENASIOT BLRICOKO-
MOJeKYJIAPHHEe COefHHeHHA XHMYyCa A0 MOHOMEPOB.
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Puc. 299.
Obuiee
PAacnonoxexHue
BHYMPEHHUX
Opeanoe CaMiy
NASYLKL:

1 - npasoe
npedcepdue;
2 —~ nesoe
npedecepdue;

Yacmb Xenyoxsa;

9 - deenadyarmu-
NepCMHan KULuKa;
10 — nodwenydoqnan
Kenagsa;
1.~ MOHKAR KULLIKR,
12 — npaman xuLuKa;
13 — ofinacms
Knoaxu; 14 = neveHs,;
15 — xemimnid
nyasiph;

16 = wenynuil

APpOmMoKx,
17 ~ Spoixeliva;
18 — conesena;
19 — noyxa;
| 20 — MOYBIMOYHUK, 2T — MONEB0T fAy3eipk; 22 — S, 23 — ATuee0d (nesbie
AuHUK U siliyeacd va pucyrre He usolpaxens} (no H. H, Kapmateay u coasm.)

Ilevens amdubuit goroabHO KpynHaf (Ranpmmep, y
AAryIIeK OHA COCTOHT M3 TPEX AOJAER), OHR AMEET MeJwu-
HEIA MySEIpb, B KOTOPOM JKeJNYb CKANIHBAETCE H XPARAT-
¢, ecaH HHUBOTHOe He nuTaercd. IlpH yenenrHoM Kopmie-
HUH eJd9b B3 OY3HPA IOCTYNAeT B JKENYHEIR NPOTOK,
KOTOPHH cOeIHHALTCA ¢ MPOTOKAMH MOMKEAYAOUHOK iKe-
Ne3bl H BHAJAET B ABCHANUATHANEPCTHYIO KHINKY. dlerun
BMYJABTHPYET DHINEBRIE YXUDH, H0CJA@ Yer0 TPUTINGEPHAE
pacmennsaiores depMedTOM Annasofl, BrienAaeMol rogaxe-
ARyROUHON Xene30ii, N0 MNHIEPHHA B KHPHBIX KHCJIOT,

Caeayiomuit aa ABeHaAIATHHEPCTHON KHIKOL oToen
TOHKON KMIIKE HMeeT HeCKONBKO MeHbOIHH ARaMeTp, 00-
PASYET HECKOJBLKO IeTedb H NEepeXoJHT B TOJCTYIO KRII-
Ky, KOTOpas 3aKkaHuYHBAeTcA npamoit xumroi#. B roncroit
KAmKe peacksaercea Goapas 9acTh BOALL, COAEPIKAINAACA
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B XUMYcCe, H OpPOoMCXORUT GopMEpOBaHME KAaNOBLIX MACC.
TIpaMas KHUINKa OTKPBIBAETCA B KjoaKy. Bce oTReNbl KH-
NeYHHUKS, 4 TAKKE DeUeHDb B IOIKeNYA0TEAA Jejle3a NIPH-
KPenaaAlTcA K COAHHEOH CTODOEE CTEHKM OOJOCTH Teka
nocpexcTBoM Gprlxelixu, B Oprbixeiike TOHKOH KHIIKH
HAXOZHTCA CelleseHKa, KOTOpad SBIAETCHA KPOBETBOPHBIM
opranoM. TaxeM o6pazoM, ONIDeBADATENBHES CHCTEMA
amduburil 0TIHUACTCS OT AHAKOTUIHOHA cHeTeMBl phIG 60Jb-
el AAUEoil NTHINeBADHTEALHOTO TPAKTA, KPOME TOrC, KO-
HeuHLIE OTAEN TOJCTON KHIIKH OTKPHLIBAETCA B KIIOAKY.

BoabsMIMHCTBO 3¢ MHOBOAHEX MUTAIOTCA MEJKIMA Oec-
LO3BOHOUBRIMHE, OZHAKO Haubo/Mee KPYIHRIS JATYIMKH MO-
T'YT YCIEIHO HANAAATH HA MeJIKHX TPHIBYHOB, NTHIL, 3Mei
H mOoegaTh Apyrax amMmduoOuit, B TOM IACHEe H MeHee KPYIi-
HEIX oco0eil croero Bupa.

Heixamenvnas cucmema aMpubuil DPHEURAITHATLHO
OTANYAeTCH OT ARIXATeALHOH cHcTeMBl ppid M, ITO camoe
TAapHOe, ofecneanBaeT rasoobMeH B BO3AVIOHOK cpefne.
Habeproe apixanue v GOJIBLIIMHCTBA BUAOE HMEETCH TONb-
KO YV TMYHEOK, IOCTOAHHO OOHTAIOMMUX B BOAE, HO HEBO3-
MOYKHO ¥ B3POCABIX GOPM, HOCKONBKY HE3KAHA BIANIHOCTH
BOBAYyXa HCKJAIOUYAET rasoofMend vepe3 HAPYMCHEIE TOHKO-
cTeHHBIe abpul — 0HKE §LI TPOCTO 3aCOXJIH.

Opranuzanug ALIXATENbHOR cHOTeMYN aMbubuil apna-
erca HamboJee NPOCTOH CpeAd HA3EMHBIX NO3BOHOUHLIX
(puc. 300). AuaToMHYeCKH OHA BKJAI0YaeT B ce0f pOTOTHO-
TOUHYI0 DOJOCTh (BEPXHHE BOINAYXOHOCHKIE IYTH) H rop-
TAHHO-TPAXEANBHVIO II0-
aocth (ERXHUE IYTH),
KOTOpAA HeNOCPEECTBEH-
HO NEePeXOXHT B MEHIKO-
BHAHEIE erkie, I'oprans
coofmaercd ¢ PAQTKOM
yepes ropTaHHYIO Hielb,
KOTOPYIO ¢ G0KOB OTpaHn-
YUBAIOT CKAANKH CAH3H-
cToil 0boIOYRH — PONIOCO-
_ BHIE CBA3KH, HATAHYTHIC
MeX Ay NAPHRIMM Yepna-

Puc. 300. Jleexue amgpubuil:
1 = neaxue; 2 — uUX EHYMPBHHAR CMIPYKMypa;
3 — z0pmane.(no C. 4. ﬂz:yf.uxuny L‘:Jéoam) JAOBAAHEMH XpPAMAMH
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(3TH XPAIIH ORPYRAXT FOPTEHHYI0 11ENs). T'onocoBble cBA3-
KB YYACTBYIOT B NOJIOCOOODAZ0OBARNH, KOTAA BHOPHDYIOT ITOX
HeficTBREM BO3ZYXa, BRIXOAAMIEro A3 NerkuX. JueHn mpocTo
YCTDOGHHEIE JNETKEE HMEIOT BHA TOHKOCTEHHBEIX MEIIKOB C
AYeNCTOll BHYTPeHHeH MOBEPXHOCTHIO (38 CUET HeGOXBIIMX
BEIPOCTOB CTEHOK Oprata). CTeHKH JIerKHX OILTeTeHLl KPoRe-
HOCHBIMH COCYZAMH, KOTODPBI€ IPHEOCAT BEHOBHYIO KPOBh, 4
YHOCAT apTepPUANbHYI0, HACHIUCHEYIO KHCIOPOIOM.

OprasnoM BOBAVIIHOIO JRIXARMA YV BCEX HAZEMHEIX IXO-
3BOHOYHBLIX ABAAETCA JETrKOe, NOBEPXHOCThH rasoobMeda
KOTOPOrQ pacnojaraerca He cHapy:xHu (kax B xabpax), a
BHYTDH Tena, IM03TOMY PYHKUUOHANLHAS IOBEPXHOCTH HE
BEICEIXaeT, Jlerkoe B npomecce SMODHOHATLHOrO DA3BHTHS
ofpasyerca kak cuenoil BRIPOCT nmepepHero {rI0TOYHOTO)
OTREeNA THINEBAPHTEARHONR TPYOKA, DOSTOMY K BO B3POCHOM
COCTOSHHH OCTACTCHA CBAIAHHEIM ¢ PROTKOH, Bosayx » Jer-
KoOe ZOCTABJIAETCA II0 CHCTEME BO3EYXOHOCHBIX Tpybouex —
BO3YXOHOCHBIX (JHIXATeNBHEIX) MYTEH, KOTOPbIE CBA3LIBA-
0T JerKoe, DACMONO)KeHHOe BHEYTDH Tella JXHBOTHOLO, C
OKDPYSRAOnIHM aTMochepHEIM BOZAYXOM. ITH Ke TPYGOUKy
CREYMAT 1A YEAICHHA H3 JIETHOTO HCHOAL30OBAHHOTO BOJIY-
xa. BO3ZYXOHOCHEIE MYTH, KOTOPHIe COOBIMBIOT TIAOTKY C
oxpysxatomeil cpefoil, HABHIBAIOTCH BePXHUMH IYTAMH —
9TO HOCOBASA ITOJIOCTS H YACTH IVIOTKH (HOCOTJIOTKA H POTO-
PEQTK&); MYTH, 10 KOTOPHIM BO3AYX ABHIKETCA OT TJOTKH
K MECTY HelIOCPeACTBeHHOIO rasoofMena, HASKIBAIOTCS HEX -
HHMHE OYTAMH — 3TO TOPT&Hb, TpaXesd M CHCTEM& BETH -
oxca 6poHxoB (GPOHXHANEHOE AEPERo).

Taxkum o6pasoM, AHXaTeIbHAA CHCTEMA ¥ HA3EMHEBIX
HO3BOHOMHBKIX AHATOMHYECKH H (QYHKIHOHANBLHO IOApPAS-
JensercA HA KBA OTAeNa — CHCTEMY BOSAYXOHOCHRIX MyTel
H pecHVpaTepHEIH oTHel. BO3AYXOHOCHRIE NIYTH OCYIEECTR-
JAKT IBYCTODOHHHI TPAHCIOPT BOBNYX4, HO He YUACTBY-
0T B caMoM rasoofiMeHe, pecIIMPATODHHIA OTAEN OCYIHe-
CTBASAET rasoofMeH MeX Ay BHYTPeHBed cpefoil opranmsma
{¥poBbI10) H aTMOCheDHEIM BO3AYXOM.

OaHaKo BOSAYX M KPOBb IIPEACTABAAIOT coboit pasHBie
arperaTHEIe COCTOAHMA BEeIEeCTBA ~ Ta3 H MALKOCTD, CJe-
JOBATENLHO, HENOCPEACTBEHHEI 06MEH BeIleCTBAMH MeXK-
Ay HEMH 3aTpyAneH. IloosroMy KHCIOPOA BO3AYXA BHAYANE
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pacTBOpAETCH B JKHAKOCTH, KOTODASA TOHKOH ILIeHKOH BEIC-
THUAAET CHADYVKK (PYHKIIHOHANbLHYIO II0OBEPXHOCTE PecIHpa-
TOPHOI'C OTHena (ALIXaTeNbHEYE, AIH DeCOIHDATODHEIH, 311H-
renmit), a moche sToro ceoboaHO AubdyYHINDYET B KPOBB.
To e caMoe NPOMCXOAUT H C YIJIEKNCILIM Tra3oM, HO B
0OpATHOM HAIPABICHMM — OH H3 KpOBH HuddyHAHpYeT B
[OOBEPXHOCTHYIO JKAAKOCTE, IOCJE Yere HePeXOZAT B BO3-
Ayx. Taxam ofpasoM, razoofMeH HAET NACCHBHO B COOTBET-
CTEMH C I'DAZINEHTOM KOHOEHTDALIAH, T.2. U3 OOJIACTH C BEI-
COKON KOHUEETpamuel B 00AacTs ¢ HH3KOH KoRmenTpanuei:.

Jna yBeIHYeHHA BEAZKHOCTH BO3AYXA B CTEHKAX BO3-
AVXOHOCHBIX NYTel AMEIOTCA MHOTOUHCIICERHRe CIH3NCTRIe
MeJeskl, CEKPeT KOTOPHIX He TONBKO YRIaXKHAET BOIAYX,
HO H 3aXeD/KHBAET MeXAHWYECKHEe SACTULSE, KOTODHE CO-
AepIKATCA B BO3AYXe.

Jlerounnlii THIO JHXAHRNA TpeOyeT COBEPHICHHO MHONO
cnocofa BeHTHARNMM, HeXenn v KalepHHX OpraHA3MOB.
CHereMa KAGEPHBIX KPHILIEK CTAHOBHTCE HeHY:KHOMH, TO-
aToMy xabepHHNH anmapar y BCeX HA3EMHBIX XHBOTHBIX
BAZOH3IMEHAETCA, €r0 CKeNeTHhIE€ CTPYKTYDH TSa&CTHIHO
BXORAT B COCTAB cKelieTa (Xpameil) roprani. Benrunaoua
AGrKHUX ¥ HUX OCYINECTBAAETCA 34 CY9eT OPUHYIATENBHEIX
JBH)KEHANA CHemuanbroil coMarmHvecKodl MyCKYRATYDhHI B
nponecce AHXATEABHOIO aKTa, 4TO ofecmeuupaeT mepmHo-
AHYeCKOe NOCTYILICHAe H VAaJeHHe BO3NYXA M3 NErKuX,

Kaxk ME BHIUM, BO3AYXOHOCHBIE HYTH, HR IIePBBINA
B3FJIAH, OPraHH30OBAHK IPHMHATHEBHEE, HEKEAN HHANICBA-
puTenLHas TpyOKa, MOCKONBKY BOSAYX [0 HEM MJeT He B
OXHOM, & B IBYX HANDABJCHHAX, UTO HAIOMHHAST OPTAHHU-
BANHIO NAIIEBAPHTENERON cucTeME nxocKkMX weppeit. Ha-
MOMHHM, 970 ¥ paif Boma obrexaer :xKalpwl B ofHOM HA-
NPARJEHMHA, T.€. MOBEPXHOCTD raz000MeHa XabpPH BCerza
OMBIBaeTesA chexedt Boaoik. Onraxko ANA AMXaTeNEHON CHe-
TeMB! YeTBEPOHOTHX 9T0 00CTOATENIBCTEO HECOMHEHHO TIO-
Jle3HO0, TOCKONBKY ABYCTOPOHHEE EBMKEHHE¢ BOSAYXA IO
TpyORAM CIIOCOSCTBYET €TI0 YBAAMKHEOHHIO — eCAl GBI BOSAYX
ABHralicd B OJHOM HANPABICHMH, OH 0bleTpo ORI HCCY-
mMHA gLxareanurst sourenuii. IlosroMy npyn anxaTensb-
HOM AKTE NIPOUCXOAMT He IOJNHAA 3aMeHa BO3AYXa, HAXO-
AANIEroca. B BOIAYXOHOCHEIX IIYTAX, A JUOIL €70 YACTATHOS
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pa36aBleHue CBEMUM ATMOCHEDHBIM BO3IYXOM. SHAUUTE b
Ho Gosee BLICOKOE COZep:KAHHe KHCNOpOHa B aTMmochep-
HOM BO3AYyXe, 10 CPABHEHMIO ¢ BOJAOMH, ZeJAaeT BOOJHE J0C-
TATOYHEIM TO €rd KOJHYECTBC, KOTOPOE COJNEpPKHTCHA B
AErOYHOM BO3ZAYXe, TOITOMY Paso00MeH y HABEMHBIX ITO-
BBOHOYHEIX HAeT BechkMa apdeRTHEHO.

JrixaTenbHble ABMMEHHS 00eCIEUHMBAIOT BEMTHIIHIINIO
JErKHX, TTPDH 9TOM COlJIACOBAHHO YUACTBYIOT MEIIIIET HOGA-
peif, POTOTVICTOYHOMH DOJIOCTH M ropraHu. 3a cueT coKpanie-
HAA DOAGOPOACTHO-IOXBASEIYHBIX MBI, OOVCKAIOMIHX AHO
POTOBOH MOJIOCTH, ATMOCHEPHBIE BO3AYX 3ACACHIBAETCA H
yepes OTBEDPCTHA HO3Apelt nomamaeT B POTOFIOTOMHYIO IO-
JI0CTh (HAIOMHUM, UTO BHYTDEeEHEWe OTBEPCTHS HOBApel Ha-
ZRIBAIOTCHA XOAHAMMH). 3aTeM OTBEpPCTHS HO3Aped cEuMaloT-
A CHeTUAJNLHEIMA MLNOAMHA, HO OTKPHBAETCA TOPTAHHAA
1eJIk, ROTOPas A0 a70r0 OEIIA 3aKPHTA. IIOCKONBKY OpA 3TOM
JHO POTOBOI DOJIOCTH IPOAOIIMART ONYCKATHCS, U3 JErKuX B
POTOIVIOTOYHYIO IIOJIOCTE BRIXOZHT YACTH JIETOUHOTO BO3IY-
X4, KOTOpad CMEIINBALTCH ¢ MOCTYIHBIIAM ATMOCHEpPHBEIM
posgyxoM. ITocne aroro xHO pOTOROIM TIONOCTH HAUMHAET OOA-
HEMATRCA B BO3POCIIee JABJICHHAE MPOTAIKMBACT BO3AYX (Vike
CMeIIAHHEIR) Yepes OTBepCTHE rOpTaH| B Jerkne. Korga ner-
KHe OKashBAIOTCH 38N0JAHEHHRIMHE, OTKPHEBAKTCA OTBEPCTHA
HOSApeH K BRITYCKAIOT BADYXKY HaNHHIHWIA Boaxyx, Hius 6o-
Jaee asdxpexTHRHON PaboTHl MBI AHA POTOBOH MOJIOCTH GOJIE-
OI0E SHAYCHHE HMEeT PACCTOMHHe MEXKAY BeTBAMM HEMN(HEH
YEJIOCTH, MO2TOMY uepen ampuOHIE HMeeT XapaxTepHYIO
IMBEPOKYIO B IIOCKYIO hopmy.

O6mas GYHKUHOHANELHAA [NOBEPXHOCTEH PECITHDPATOD-
HOTO OTZelA 3eMHOBOQHBIX HEeBeJIHKA — JHIIL ¥ HEMHOIHX
BRAOB BHYTPEHHHAA IIOBEPXHOCTH JIEPKHX He3HAUUTEALHO
NpeBHIIAST IIOMANE IOBEPXHOCTH TEJA, TOMAA KAK ¥ Goab-
HIMHCTEA MOBEPXHOCTE I'a3o0fMeHa eine MeBbIne ¥ COOTHO-
CHTCH ¢ IOREPXHOCTRIO Tena npumepro 2 : 3. IlosromMy aua
aMbrbuii orpoMHOe HAYEHHE HMMeeT JONMONHHTEABHEH
rasoofMen, npexae Bcero — KOxHRELIA, ToHKaa H BRARHAA
Koxka aMbubuit Jerxo npooycraer rassl B 000EX HANIDAB-
JeHHEAX, HAIPHMED, ¥ 3eJeHON NATYIIKY Yepes KoKy Ipo-
BEKaeT oxono 51% xucaopona m yaangerca okoiio 86%
YPREKHCJIOro TA3A, TOTHA KaK Yepes Jerkue — 1oasko 14%.
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YacTraE0 rageofMeH OCYIMECTBAACTCH tUepe3 CAMBHCTYIO
06OJIOUKY POTOBOI HOJOCTH B IpoHecce ABINATENLHOTO 8KTa,
3TOMY CIOCOGCTBYIOT 4aCThle KoJdeGaHua AHA POTOBOM IO-
nocru. CooTHOmEREHE JIEFOYHOPC H APYTHX THIOE Ta3ood-
MEeHA Yy PasHbIX BHAOB HEOAAHAKOBO, HampuMep, ¥ *Kab,
AMEIONE OTHOCHTOIBHO CYyXWe NOKpOBRI, (oliblllee 3HA-
YeHMe HMeeT JIero4yHbId razcofMeH, Torga Kak y MHOTHX
ampubui, HOCTOANHO MUBYIIHX B BOAe, KOXKHEIN rasood-
MeH SBISeTCS OCHOBELIM, 4 HHOTAA JaXKke eAHHCTBEHHBIM.
CooTHOILIEHHE JEroYHOPO H KOXKHOrO ALIXaHAA ANA JAATYIL-
K1 HeOAWHAKOBO B T€UE€HHE rOJa, NPHA STOM €CJIH HHTeH-
CHBHOCTb KOJKHOTO JBIXAHMA OCTAETCA OTHOCHTENLHO IO-
CTOAHRHOH, TO JeroyHoe AbxaHme 60oee NRTEHCHBHO BeCHOH
(MapT — anpens) ¥ CHHIKAETCS B APyrie MecAbl, ero MH-
HEMYM DPUXOAMTCH HA 3UMHEE Mecannl. Jna narencadm-
KAIlUH KOXKHOTO ALIXAHHA B MEePHOI PAIMHOMEHHSA, KOTO-
poe v ambubuii mpoxoaur B BOJe, ¥ HEKOTOPHIX BHIOB
YBReIHMYHBAGTCH MOBEPXHOCTh KOYKHEIX BEIPOCTOB, B KOTO-
PBIX PA3PACTAKTCH KPOBEHOCHHE coCyAnl, HeKoTopLie MOp-
dbonoruueckue CTPYKTYDEL, OCYIIECTBAAIOIIHE razoodmeH,
vV PASHHIX BHAOB ampubuil noxaszanw B Taba. 7.
CoOTHOIIIEHHE JeTOMHOTO H KOMKHOTO rasoo0MeHa TAKIKe
3APUCHAT OT TEMIIEDATYPHI OKpy:Kalomeil cpeAibl — IpH GOBHI-
WEHAR TeMIepPaTYPhl 3HAYMTEALHO B Gonbineil cTemeEH BoO3-
PACTAET HHTEHCHMBHOCTD JIETOYHON0 AMXaHAA (Tabx. 8).
TasoobMen v THUHBOK aMpubyil ocyiecTRIALTES € TO-
MOIHBIO BeTBHCTRIX HAPYRHEIX abp, koTopsie y GonsmmH-
CTBA BHIOB HMCYe3aloT B Xoge MeTaMopdosa, OOHAKO ¥ CHpeH
H OpoTees KalpH COXPAHAIOTCA B Y B3POCAEIX ocobeil,
Kposenocnas cucmema andpnduit opraHmsopaHa 3HAYH-
TeABHO CIOXKHee, YeM ¥ PHID, UTO CBARAHO C HABEMHBIM 00pA-
30M JKH3HM NEpBHIX. ¥ amdnbuil nMeerca pTopoil (yrerou-
HEIH) Kpyr KpoBoo(pallleHH#A, YTO CBA3IAHO ¢ pexykimel
#a0epHOro ATmApaTa ¥ NepexojoM K JIETOUHOMY Tasoobme-
ry. Hanmune AByxX Kpyros Kpopoo0paliieHHs HEBO3MOXKHO C
EBYXKaMepHEIM (Kak ¥ prif) cepAmeM, ImosToMy ¥ BCeX Ha-
SeMHBIX TTO3BOHOYHLIX B CEpANE MMEIOTCHA IBa MpecepArs —
B OOHO [IOCTYIIAET BeHOZHAA KPOBL IO BeHaM Gompioro (cuc-
TeMHOT'0) KPYyTa, & B APYT0e — APTEPEAILRAS KPOBD IO BCHAM
MaJIoTo KPpyra. KOMHIeCTBO JKeTYACUKOB ¥ PASHEIX KIACCOB

396

Tabruya 7

(o Bpoaosy)

Snavenxe paInNX nyreit razoolmeda y ampubnif

8

1

g

ClQ|™(RIRD|D| v

g'gco‘-oocx-

]

£
id
8
:
=8 gq'ﬂ.m.w.tqr:
E FIEIR N
3
[ ]

8

Pejb @ MmO
§ SRR
g
2
a 5_

8=

§o [o|e|t|a(nla

»5239&23

L

=
ﬁ?

- QRN | RO
§§ IRIEE]
I-:"'

"

o

g R §

s REERE
x X

PR
A
o ®

HOHELE

Tadaruua 8

(no IIpoccepy B coaer.)

SapucEmocts norpebaenna 0, n suaenemus CO, or TeMuepPaTYPEI CPEALI

Nerxue

10
35

Boixoa GOz {mxniry)

15

10
28

80

Norpatnerune O (B MKy}

15

TemnepaTypa cpeul
(s °C)

+5
+15

+25

397




HEOOMHAKOBO — OAMH (y aMmdudui u §onbIINHCTEA IPECMBI-
KaoINXcs) nin Zea (Y KPOKOAWIOR, BCeX IITAN H MIEXOIHN-
TAOHINX).

MaJnplif XKpyr EQUMHAETCA COCYZAMH, OTXOAALIHMU OT
WHeAYA0UKA, H 3aKAHIHBACTCA COCYAaMH, BHAJAIOIHMH B
npanoe npegcepaue. Bonsmoil Kpyr satMHaeTCA COCYAAMHU,
OTXOARIIUME OT JKeJYAOUKA, H 38KAHWIBAETCS COCYINAMH,
BIARSIOMEMH B Jepoe npejacepAue. HamoMauM, IT0 ¥ Beex
JXHUBOTHBIX OT 3KeJYAOUKA OTXOJAT APTepPUH (B MAaIOM KPY-
Te OHM HEeCYT BEHO3HYIO KDOEB, & B DOJNENIOM — ApTepHAlb-
HYI0), & B [peicepAAe BOajalorT BeHHl (B ManoM Kpyre —
OPAHOCAIGHE APTEPHANLHYIO KPOBb, & B OosbllloM — BeHOS-
Hyl0). CrefoBaTebHO, KAMAKIE KPyr KpoBooOpaleHna Ha-
YHHASTCH B KEAYIAOUYKe, A 3AKAHYNBACTCA B NpefCepIHHA.

Or MXeNyI0UKa OTXOAAT apTepHANbELIE KabepHule IyTH,
YHEAO0 KOTOPHIX COOTBETCTBYET uMCHy KalepHmIx Ayr BHC-
HEePAILHOrO Yepena. IMGPROHANEHO 3aKASABEAIOTCA IIIECTh
map apTepMANBHEIX AYT, OAHAKO OEepBble ABE Napkl xabep-
HEIX IyT BXOAAT B COCTAB Yepeua (HAHOMHAM, ITO NepBad
TIOMHOCTRIO PEAVIMPYETCA, & BTopad npeofpasyeTcs B ue-
JMIOCTH), OITOMY AHAJNOTAYHEIE NaPH APTEPA#A NCYe3al0T, U
naske y P coxpaHSeTCA BCETO YeThIpe Mapsl sxabepHBIX
aprepuii. Peayrknua xafepaoro annapara y HASeMHLEX 10-
3BOHOYHEIX TOBJIEKJ0 3a ¢ob0H yMeHbizeHHe uncia xKabep-
HBIX XYY, OPH 3TOM TPeThbA mapa mpeodpasyeTcs B COHHLIE
ApTepHH, YEeTBEPTAR Iapa — B CUCTEMHEe AYTH aopTH {Ca-
MBle XpYIHBEIE COCYAbl 60MbOIOro, IIA CHCTEMHOTO, KPYTa),
nATas Napa peAyOHPYeTcd, IOCKOABKY (PYHKIHOHAILHO
AHRTOrHYHA AYTAM AODTH (9T TAPA COXDAHAETCH ¥ XBOCTA-
THX ambrdui), InecTad Dapa CTAHOBHTCA JETOYHHIMA ap-
TePHAMH. ¥ BEICIIAX [TOZROHOYHHIX PASBHTHE H JIOCASAYIO-
mWasa OpraEuzannda KabepHEIX ApTePHANBHEIX AVT HMeeT CBOHN
0coeHHOCTH, ROTOPEIE MBI PACCMOTDHM ITO3MKe.

Cepaue ambnbuii pacnosomxeno BOIHIA JerKnx, OHO
TpexKaMepHoe B COCTOMT U3 ABYX npeAcepanit, pasneeH-
HBEIX Tieperopofroi (v GesHOTHX H XBOCTASTHIX NepeTOpPOA-
KA HeNoJAHAad, 4 ¥ XBOCTATHIX — HOJIHAA), H OXHOTO JKeNy-
moaka (puc. 301). K cepauy rakke OTHOCATCS BEHOSHEIMH
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Puc. 301. Cxema ackpsimozo
cepiuya Aagywxy:
1 — npasoe npedcapdue; 2 — nesoe
; 3 — xonydovex: 4 — kranantd,
JaKkpLBalotiue obiyes omeepcmue;
eadywiee uz ofoux npedcepduli 8
& wenydover; 5 — apmepuansHsilt KoHYC;
6 — oGuwud apmepuansksil cmgon;
7 — koxmo-peeoyHan apmepus; 8 — dyea
aopmet; 9 — ofUan CONHaR apMepun;
10 — comnnan «xenesas; 11 — cnupanbHei
KNanan apmepuansHO2o KOHyCa

canyc (masyxa), coobmawiguiica c
TNIPaBBIM NpeACepIHEM, H APTeDUAIb-
HHII KOHYC, KOTOPHI mpemcTaBageT
coboli DpoAcIReHHe KeNXYROUKA B AB-
AAeTCA COeTAHATEALHON CTPDYRTYDOH MY MeTyTOTKOM
H cocyxaucroii cucremof. Mexxay OpeAcepARsAMA H KeNy-
AOYKOM pacHojaraercd obIOee oTsepcTHe, cHabkeHHOe Kia-
IAHAMY, KOTOPHE IPENATCTBYIOT OODATHOMY 3aTeKAHMIO
KPOBYM B NpejicepAHS NPH COKpalmeHHM (cHCTOME) Keny-
Jouxa. Cepalie MeKHT B NOJOCTH GEPHKADAA.

ApTrepHanbHEIA KOHYC pasfesideTcs Ha ABa apTepHaTb-
HBEIX CTBOJIA, KAMKZRIA A3 KOTODHX, B CROIO 0Yepefhb, pasie-
IeH NPOAVJIBHLIMHE NepPeropoAXaMi Ha TPH COCYHAA: ODULYIO
COHHYIO 8PTEPHIO, KOMKHO-JEIOYHYIO APTEPHIO H CHCTEMHYIO
xyry (cm. puc. 301). B >kesyfoueK KpPOBbL NOCTYHRET N3
ofonx mpexcepauit yepea ofimee oTBepeTAE, HATIOMHNM, 9TO
npaBoe Npefcepane COASPIKAT BEeHOSHYIO KDOEL, & AeBoe —
apreprabHEy10. IIOCKOABKY eMHECTEOHHEILN Keny0ueK He-
pasgesen, TO B €ro NONOCTH IPOUCXOANT CMEIIMBAHHE Be-
RO3HOK H APTEPHANLHOH KpOBW, OJHAKO eCAM BeCh Opra-
HE3M GYAeT CHADMATLCA CMEINAHHOH KPOBLIO, TO BOBMOMK-
HOCTH KPOBEHOCHOM CHCTeMEl OKAYKYTCH B 3HAUMTEALHON
Mepe He PeaTH30BAHEI. DTY NPOGAeMy B 3HAYHATENbROM cTe-
HeHH pemraer cRupaibubiil KAANAH, KOTOPHIH pacmonaraer-
€ BAOJAL Beeil IOJIOCTH APTEPHANLHOTO KOHYCA H ACNHAT €6
HA ABe NMOJOBYHEL, NPU 9TOM NOBOPAYHMEBAACE B BHAE CIIHpAa-
a4 ga 360° (ar0 ® Zano HaspaHme KIATAHY).

Cepdennwii yuxa. Kpors u3 npegcepauii nocrymaer B
HERYAOHOK H YACTHYHO CMEIHBAETCA B €[0 NONOCTH, OXHA-
KO f0 eCTECTBEHHEIM IIDIYMHAM B HPABOH YACTH KeNYI0YHA
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OyAeT CocpefoTOYeHA NMPeHMMYIIeCTBeHH(O BeHOSHES KPOBL
(OCTYIHEBINAS B3 NMPABOTO IPEJCcepPAnd), B JIEBCH — HpenMy-
IHECTBEeHHO APTepHANbEAA (MOCTYIHEINAS K3 JEBOrO Hpel-
cepaHd), a B lieHTpe — CMEIAHHAA. B HAaYafe CHCTONLE JKe-
AyAOYKA GoJiee BEHOSHAS KPOBE 3 ero OpaBoil YacTH HONATSEeT
B OpIOIINYI0 BACTH APTEPHANBHOTC KOHYCA (IOCKOABKY OH
OTXOJMT OT NPABOH YACTH jKeIyAOYKa) H C MOMOIILIO CIH-
PATLHOTO KJalgHA HANDABJAETCH IO HEMY 8 OTBEPCTHA KOMK-
HO-JIETOYHBIX aprepmii. OTBepCTHSA ZPYTUX COCYEOB B 3TO
BpeMs 3AKPBITH COHPAJTLHBEIM KianadoM. HansHeiimee co-
KpalleHHe MHCKAPAA JKeNYNOUKa CROCOOCTBYyeT pOCTY AAB-
JEeHWA B €ro MHOJIOCTH, MOZ HTAM AKBICHASM CIMPaNLHEIN
KIaIaH CMeIaeTca H OTKPHIBAET OTBEPCTUA CHCTEMHBIX IVT,
KY/ia H3 MeHTPATbHOK YACTH JKEAYAOTKA YCTPeMISeTCA CMe-
INAKHAS XPOBR, B Ierounsie ApTepMH 5Ta KPOBb HE IMOCTYIA-
eT, HOCKOJBKY OHM Y3Ke 3aII0JHeHb! KpoBsio. Korga cacrona
MeAYIOUKA TOAXONHT K KOELOY, eime 0oNee BO3pociee AaB-
JeHMe CABKraeT CIHPAJLHLIN KJIATIAH AANbLLIE, OCROGOKIAA
OTBEDCTHA COHHLIX apTepHii, H B HUX nomagaer Hambosnee
ApTEPHAJILHAA KPOBL U3 JEROll YacTH MeIyJ0UKa, TOTAA KaK
BCe IPYTHE COCYAB! Y3Ke 3ar0HeHRl KPOBRK) U Gonbine ee He
OpHHEUMAIOT. Bojee paHHEMY NMONANAHMIO HPEHAMYIECTBOH-
HO BeHOGHOM KPOBH B COHHLIE ADTEPHE AOIOJHHTEABHO Me-
AT KAYOOUKH — COHHEIE ¢)XKefle3bls, KOTODHIE CY:KAIOT
npocBeT cocyae. TakuM obpazoM, PErypansHo BRIpaKasch,
CIIUPANILEHIA KIIATIAH IOSBOJIAET «H3 OMHOH eMKOCTH PASIHTE
BO CTAKAHAM TPH pasHBe 10 COCTABY Kuakoctns . OGparHo-
MY SATEKAHHAIO KPOBM M3 COCYAOB B cepAile HPENATCTBYIOT
NORYAYHHEIE KIATAHB, KOTOPDHIMH cHaOXKeHO BXOAHOE OT-
BEpCTHE APTEPHANBROTO KOHYCE,

AprepuanbHaa cacreMa 60aBIIOrO KPpYy-
ra KpopoobpameHna, Briina ua cepana, aprepun B
AalkHEHIIeM BeTBATCA chexyiouqam obpasom. Kommzo-nme-
rouHLle apTepHa (HATOMHHMM, UTO OHH CONEPIKAT IMpPEeAMY-
MEeCTBEHHO BEHOSHYIO KPOBL) BCKOPEe Pa3feralQTed Ha Jje-
FOYHYIO APTEPHIO, HECYIMIVIO KPOBL B JErKie, H KOXHYIO
apTepuio, KOTOPAA BETBATCA B KOXKE CIHEHOH IOBEPXHOC-
T Tena. CHCTEeMHEe OYTH A0pThHI, COAEPIEAIINE CMELIaH-
HYI0 KpPOBb, HANPABAAITCA BEEDX M B CTOPOHK, OTHABAS
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3aTHUIOYHO-HOZBOHOMHYI) d HOAKJIIOUHYHYIO BETEH, KPOEO-
cHafsKalomAe NepefHUEe KOHeYHOCTH, S3ATEM AYTH, OIHCAB
HOAYKPYT, BATPABAAIOTCA BHH3 H 00BeANHAIOTCA B OOIIMH
cocyAl — CHUHHYIC 80DTY, KOTOPASA PACIOJATAETCH HOJA XO-
3BOHOYHBIM CTONOOM M HaODABNHETCH HASAJK, OT/ABAA BeT-
BHA K BHYTDeHHHM opranaM, IIpuMepro Ha ypoBHe 3aJHMX
KOHIOB DOYEK CIMHHAI A0PTA PAsJeNdercs Ha jaBe obiue
N0/|B3XOIIHLIE APTEPKH, KPOBOCHAGKAICIIHE 3aHI0I0 YACTh
TYNOBHINA H 3aJHEe KoHeuHocTH. O0HIle CORHEE apTepHn
BCKOpe DAsfeNdIOTca HA HAPYMKHYI0O M BHYTDEHHIO COH-
HBEIe aPTepHH, B COTACTH UX DPasfeleHAd HA CTeHKE COCYAA
HMeeTcA COHEAS, IIH KADOTHEHAA, JKelesa, HoraTas XeMo-
PelenTopaMy, PearupyuiuMy Ha UsMeHeHHe TA30BOro co-
crasa kpoBH. CoHHBIE apTepHM, HecylHe HauboJjee wguc-
TYIO apTepHaANBHYI0 KPOBb, KPOBOCHAGMKAIOT I'OJMOEY,

Tarnum obpasoM, 0o aprepuaM ampulail Teger cMeman-
HAas B PASHEIX IPONIOPIMAX APTEPHANSHAA H BEROSHAN KPOBD.
Hannuue ¢cNIUpans-HOTO KIATIAHA IO3BOJAAET B KAKOHK-TO cTe-
NeHN PasfentTh KPOES, 8 APTePUM DACHDPeAeIISIOT ee MO OpFa-
HaM, npy s1oM Hanbojee YNCTAA APTEPUANEHAS KPOBL A0NA-
JAaeT B FOJIOBHOM MO3r 1 OPraHEl 9YYBCTB, CMEIIAHHAA KPOBL
HanpasBJACTCA KO BCEM OCTANBHEIM YaCTAM TeJa, a HEanbosee
BeHO3HAA KPOBL HANDABIASTCA B COCYALI MAJIOIO KPYPa Kpo-
BooOpamenys. QOEHAKO NONHOTO DA3NENEHHA KPOBH B apTe-
PHAX HA APTEPHANBHYIO M BeHOSHYIO He NPOHCXOMKT, OITO-
MY 8C€ 0p2GHYL NOAYRAM CMEULAHHYIO KPOGD.

B TkaAAx aprepHHd pacUANAITCH HA KAaTHJLIADHL, 06-
pasyolmue MAKPODEDKYIATOPHOE PYCAQ, KOoTopoe, coder-
BEHHO, U SARAdeTcS PYHKUAOHANHHEIM OTASIOM COCYAHUC-
Tol CHCTEME!, NOCKONBKY TAM NMPOMCXOAHT TKAHeBoH ra-
3000MeH. OT TRaHelt KPOBL OTTEKAST MO BEHAM, KOTOPDHIE
B COBOKYIHOCTH 00pa3yioT BeHOSHYX) cucremy (puc. 302).

Benosraa cmcrema muzomx ambudmit coxpa-
HAST IPHMHUTHBHLIE Y€DTHl, ¥ HUX XBOCTOBAA BeHa pasne-
nfAeTcA HA NAPHEIE KADAMHANBHBEIC BEHLI M HENAPHYIO 34/~
HIO0 IOJAYIO BeHY. 3afHle KAPAHHANBHBI¢ BEHBI HA YPOBHE
cepila CAMBAKOTCA C APEMHBIMH, NOAKAIOYHYHLIME B KOMK-
HHMH (3TH BeHEl HeCYT OT KOKH GOTATYI0 KHECJIOPOAOM
APTEPHAIBLHYIO KPOBh), 06pasya K10BLEPOBE! NPOTOKH, KOTO-
PEIe BRAZAIOT B BeHOSHRIH cuHye. OT KANEYHAKA BEHOSHAA
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Puc. 302. Berosanas cucmema
nazywku. BenosHan Kpoab
NOKA3aHE HEPHEIM USEMOM,

apmepuanbHan — UIMpUXosKoU,

CMELBHHER ~ MOYKaML:

1 — eeHO3HaA Nasyxa;
2 — npasce
npedcepdue; 3 — nesoe
npedeapive;

11 4 — menydovex;
5 — HBPYXHER APSMHAR
g aoHa; 6 — sHympeHHAR
T 4 — 24 APeMHan aena,
B 18 - 7 — BOMBILAA KOXHER
7 i 19 geHa; 8 — nevesan
P! : 22 eeHa; 9 — NOGKMoYLIHAA
i 16 ageHa; 10 — npasan
: RPEOHAR NONaR acHa;
17 11 — nesan nepedyan
nonan aeHa;
3y 23 12 - GedpenHas aeHs;
13~ ct;ganuuwaﬁ
L1 8aHE, - 06“.!&5
2 SH nodesdowiHen eeMa,

UAL GOPOMIHE.
15 13 24  nounu; 15 — bprowman

12 "

KpPOBE cOOMpaeTcd B MOXKHINEYHYIC ¥ OPOIDHYIO BeHEH,
KOTOpEIe CHIHBAITCA M ofpasyloT BODOTHYIO BeHY, GopMH-
PYIOIZYIO BOPOTHEYIO CHcTeMy neveHn. M3 neweHH BRIXOAAT
NeYeHOUHAN BeHa, KOTOPAS CAMBAETCS ¢ OOJOH BeHOH B
TaKIKe BIIAZACT P BeHO3HEIN cuHyc. Taknm ofpasoM, B Be-
HOSHEI CHHYC IOCTYIALT YiKe CMeIUAHHAA KPOBb, HOCKOIL-
Ky KOMHBEe BeHH COEep:KaT apTepHANbEYI0 KPOBb.

¥V OecxBocThIx amdnbuilt KapAHHAKBHEIE BEHHl OTCYT-
cTBYIOT. BeHoaHad KpPOBh OT T'OJIOBHL cofmpaeTcA B HADPYIK-
Hbi€ ¥ BHYTPEHHHE SPeMHEIe BeHhl, OT NEPefHUX KOHOUHOC-
Teit — B IUIeweBEe BEHH, KOTOPhle CHAMBAIOTCA ¢ MOLUHEIMH
ROMCHRIMH BEHAMH, HeCcyI[He apTePHANLHYI0 KDPOBb, OKHC-
JCHHYI0 B KOoxe, 00pasyd TaK:Ke NApDHBIE MOAKIIOUHYHEIE
BRHHI. BCRODE IIOCKEe 3TOro NOOKMIOIAYHLE BeHBL CIABRAIOTCH
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¢ oDeuMHM ApPeMHBIMH BeHAMH (HADYKHLIMA B BHYTPEHHHU-
MH), 06pasys, CGOTBETCTBEHHO, NMPABYIO K JEBYIO epexaue
HoJble BeHbl, KOTODBIE, B OTJIAYHE OT HelapHoli 3afHeit
m0JN0Hi BeHBI, ABIAIOTCA NAPDHBIMH ¥ HECYT CMENMAHHYIO
KPOBb, NOCTYNUBINYIO M3 KOKELIX BeH. [lepegane moakle
BEHBI BNAAAIOT B BeHOSHLIN cHEYC (Dasyxy).

BeHo3sBaa KpoBE A3 3aJHUX KOHeUHOCTel ¥ obmactn
Tasa coSEpaeTcss B mapHbie GeApeHHKIe M CEAANHIBHIE
BEHHI, KOTOphLIE HA RAMAOH CTOPOHe TeXa CJIUBAIOTCH B
ofInHe MOAB3AOIIHLIE BeHb], MK BOPOTHLIE BeHH NOYEK,
KOTOpEIE HANPABJAKTCA B DOYKM M o0Da3yIOT TaM BOPOT-
HYIO cucTeMy (Pacmafalorcd Ha ceTh Kanaanapos). Ma mo-
YeK BRIXOAAT HECKOJABKO BLIEOCAINMX MOYEYHKIX BeH, BCKO-
pPe CAABAIOIIAXCH B HENADHYIC ANHIOK HOJYIO BeHY, OHA
npHHEAMAaET B cefA BeHH! OT HOJOBRIX JKeJes, IPOXOZAT
Yepea nmedeHb, HO He BOAAACT B Hee.

BopotHyio cucTeMy nededn oSpasyOT BOPOTHAA BEeHA
medeHn (B Hee BAKBAETCA KPOBE OT OPraHOB IKIIEBADH-
TenbHOU cHcTeMul) 1 OPIOIIHAs BEHA, KOTODAA OTXOMHT OT
feApeHHBIX BeH, N0 NYTH OIPAHEMAA BEHH MOYEBOTO IIY-
supa. Qunmmenaada B BOPOTHOMH cHCTeMe NeueHy BeHOSHAT
KpoBb cobupaeTca B fBe KOPOTKHE TMEeUCHOUHEE BeHBE, KO-
TOPBIE BIAAAIOT B 8aZHION MOJAYIO BeHY NOCHEe BEIXOAA ee
H3 meyeHN (HAIOMHHM, UTO HONAH BEHA HE YYACTBYET B
ofpazoBaEHU BOPOTHOU CUCTEME NleyeHH, HECMOTPA Ha TO,
9TO NMPOXOJUT uUepes NedeHs). 3aZHAA NOJAS BEeHA B KO-
HeYHOM HMTOTe BHAZAET B BEHOSHEINR CHHYC.

Taxkum ofipasoM, JBMKeHHE KPOBH TI0 G OJNBIHOMY
KPYTy MOXHO NPEACTABATE B BHAE CIASNYIOIIEH CXeMbl:
MEeNYAOUYEK — CHCTEeMHHNEe AYIrHM H COHHHE
&PTEePHH ~> MAKPOOHPXKYJIATOPDHOE PYCAO =
> 3aAHAA M HepPeZHHE NOJAHE BEeHH — Be-
HOZHBIH CHMEYC — OpaBoe INpexcepAHe.

Manmit xpyr xposooGpamenna. Kposs B3
JerQUHLIX apTepHil nonaaseT B Jierkne, OKHCAAETCA TAM M
CTAHOBUTCA ApPTEpPHANbHOH, mOchae uero cobHpaeTca B fe-
FOUHEIE BEHb: M IO HEM BRagaeT HENOCDEACTEEHHO B JIe-
Boe mpefcepane. CneAoBaTesLHO, NYTE KPOBM I0 MAMOMY
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Kpyr'y MOKHO OPEACTABHTE B BUJE TAKOM CXeMbI! M eay -
ZJOUeK D KOMHO-JJeTOUHLIE ADTEPHH — JIEro4-
HBEe APTEePHU — KANHINAPH JEerKHX — Ae-
rouHble BEHH — J2BOE€ NpeACeDIHE,

OTHOCHTENFHO MPOCTAR OPraHH3ANHWA KPOBEHOCHOH
CHCTEMEI, IPH KOTOPOH II0 COCYIAM TPAHCIIOPTHPYETCH CMe-
IaHHAd KpPOBh, BMECTe cO CIafo DasBHTOH ABIXATENbLHOMH
CHCTEMOH IPEemATCTRYET 3eMHOBOSHEIM OCYIIECTBAATL Me-
TaGoan3M ¢ BHCOKO! HATeHCUBHOCTIO. KpoMe Toro, v Hux
HH3KHH DOKA3ATeNE CEPAEHMHOTO MHAeKCA (OTHOCHTENbHON
MACCH CepiiNa B cpaBHeHEY ¢ ofueit maccol Tena), B 4acT-
HOCTH, ¥ MAMIOIMOZBIKHOH 3eJeHO#d NATYUIKE OH COCTABAA-
er 0,35 — 0,65, a y moark nonHOCTLIO HA3eMHON 3eeHON
#xabel — 0,99. V ambprbuit cepiiue COKPAITASTCA PEIKO, HA-
npaMep, y TpaBaHol marymun scero 40 — 50 cokpamenmii
B MHHYTY, UYT0O NPHMEDPHO B AeCATH PA3 MeHbLINE, UM Y [FTH-
OB TAaKOH e MaCcCHl, NOYTOMY ¥ HAX MeAJeHHAA CKOPOCTh
KPOBOOODAIEHUA ¥ HUIKOE AABJERNe KpPOBH (Y XBOCTATHIX
opumepso 22/12, a v GecxBocTnix — npumMepno 30/20, wro
ropasfio HaRe, YeM y penruauit — 80/60). Ilockonsry ypo-
BeHb 00Mena pemtecTs ¥ ampubnit HuEaKuil, OHR MeHee moj-
BHJKHAI N0 CPABHEHHIO C APYTHMH NO3BOHOYHBIMH,

Jumxpamuveckas cucmersa pasBHTA OTHOCHTENLHO
xopouro. JIpu:neRue AAMOEI O COCYAAM OCYIIECTBIAETCH
33 CYeT ABHIKEeHRH MEINII A BHYTPeHHHMX OPraHOB, KpoMme
TOTO, AMEITCHE HefONbIMEe MENOEYHBE 00pA3OBAHANA, CO-
CTOAIHE U3 ABYX KAMED, — ZuMpamuuecxue cepdya, KoTo-
Phle DACTIOJIOMKEHEE B MECTAX BIAAEHUA AUMPATHAIECKMX CO-
CymOB B KpoBaHOe pycao (puc. 303). Ileprogmvecku
COKpanjasich, TUMMPATHICCKIE CePANA NePeKATABAIOT JHM-
&y B KpoBeHOCHBIE CocYAR. Taxue CTPYKTYpHI 0cOBEHEO MHO-
royncieHHEH y Oesnorux ambubnii (oxono cra), pacnonara-
fAch HADHHIMH psZaMu. ¥ XBOCTATHIX ¥ 0eCXBOCTHIX
AMMAATHYECKHX cepien MeHbIne, CpegH HEX ocofeHHO Xo-
POIIO PASBHTA MADA CepAew, PACTIONOMKEHHEIX B O0ACTH TARA.
B oramune 0T BHCIOAX MOSBOHOYHEIX, JHMQATHUCCKEE CO-
CYAB 3eMHOBOZHBIX BOAAANOT B BEHEl B pASHEIX MECTaX Teja
ampmbuil, Ho yaIme BCero — B KAPAHHANBLHBIE HAN IIOJEIe
BeHH!, Boanlioe KoaAgecTBO THMGbH ¥ 36 MEOBOARBLIX HAXO-
BUTCAd B MOAKOKELX AHMPATHISCKIX MEIIKAaX.
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Puc. 303. NosspxHocmubie nuMcbamuweckue cocydkl Xeocmamozso
zemHoB0dHO20 (8ud cBoxy).

Wnelomes dopcansieill, RAMEpansHLl U eeHMpansHbIl APOOONLHHIe COCYOb.
Bdont namepanehoeo cocyoa Pacrona2asmon cepun numgamuveckux cepdett (1),
M3 amozo cocyda numgba nocmynaem & esus 4gpe3 NodMbliwevHsl mMewox (2).
Suscba U3 senmpansHozo cocyda NOCMYNaem Yepes Naxoasii Mettiox
{ro A. Pomepy u coasm.)

Buiderumenvias cucmenma B3pochux amdubuii npez-
craBiaeHa Napoit TYJOBMINHEIX HOYEK — MesoBedpocoB, Ko-
TOPHIE PACHOAATAOTCH MO HOKAM KPeCTHIOROIO OTALNA [I03BO-
HOYHOTO c¢Tonba, HO, B OTAHYMe OT DHOG, OHM He HMEIOT
NeHTOBKABON (ODMEI, & OBANLFHEE I BeCHMA KOMIIAKTHEL
MoueTouHEHKOM ABJNAETCA BOJLJOB NPOTOK (¥ cAMDOB OH
ONHOBPEMEHHO BHIOOAHIET QYHKIAKD CeMANDOBONA), KOTO-
PHIii BIafiaeT B KJI0AKY. ¥ BHICIIHX HA3EMHBIX GOpPM B KJI04-
KY OTKPBIBaeTca OOIMMPHLIA MO4YeBOH NY3Liph, KVZA N3 KJI0-
AKM HOCTYIAET MOUA B BpPpeMeHHO HaKaniaupaetrcda. Korma
NYSHIPs MEPEMOJHALTCH, OH ONMOPOKHAEST CEOR COALPIKUMOe
BCE B TY JKe KJOAKY, M OTTYAA MOYA BEIBOTMTCA HADYXY.

Tlouxn amdpubuii yaanaOT A3 KPORY NPOXYKTH oGMe-
Ha H IOAZEePXKABAIOT BOAHO-coNero# GanaHe (pasHOBecne).
KoagruecTtso He)pOHOB B IOUKE 38BHCHT OT TOT0, HACKOIE-
X0 TECHO CBA3SRHO JKUBOTHOE ¢ Bomoit. ¥V NpenMyIecTreR-
EC BOAHEIX XBOCTATHIX aMdubuii B ofenx mouxax Haxo-
aatcea oxono 400 — 500 redpoHOB, a ¥ 6eCXBOCTHIX — OKOJO
2000. 9To 06BACHAIOT TEM, YTO BOAHKEIE aMbuban gacTs
npoaykToB o0MeHA BREIACTIOT dYeped XKAGPH H MOKPOBH
TeJIa B OKPYIRAWIEYID BOAY. OKOHUATENBHEIM IPOAYKTOM
agoTHCcTOro ofiMeHa y ampubnil asnseTcs MoueBHHA.

Yepes MOUKK yAANAETCA H3JHITHAS BONA, KOoTOpad IT0-
CTYIIAET B TEJIO KHEBOTHOTO Uepe3 KOXKY, NPH STOM H3 MOYH
obpaTHO BeACHEBAOTCA (PeabCcopbHpYIOTCA) COAM, TMOITOMY
Sonpnias yacTe WOHOB — A0 99% — BoaBpailiaeTes B KPOBRD.

¥ BogHHX JAYHHOK aM(bpnROAi OCHOBHEIM IPOAYVKTOM
azoTHeToro ofMeHa ABIAETCA He MOYEBMHA, a AMMHAK,
KOTOpHIH B BHAE PACTBOPA BLIBOGHTCA uepes KabpH M KoY.
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Puc. 304. Movenonosod
annapam caMmuya nagywKy:
1 — nouxa; 2 — MOYSMOYRUK
{oH e camanpoecd);
3~ ROROCME KIOAKU;

4 — MOYENOND8DE OMEEPCIMUe;
5 — MOYG80d Nyssips;

6 — oMmeEpCMLUE MOYEE020 MY3LIPA;
7 — comentux; § — camAsbIHOCALY LS
Kananstsl; 3 — COMEHHOI Hy3mpeK;

10 — xupasos meno; 11 - HadnodeyHuK

{no H. H. Kapmatwesy u coasm.)

Horosas cucmexa.
Myxckas noxosas
CHCTEeMA NpPeACTABJCHA
ABYMSA OKPYIJBIMH CEMeH-
HAKaMH, pacooN0KeHALIMHA

¢ BOam3n nouek (puc. 304) u
NONBEeOIeRHLIME HA OpHI-
mKelike. [na 3eMHOBOAHEIX
XapaKTEePHO HAJHIRE JREPO-
BBHIX TeJ pasnaIuoil GopMEr,
PACHOJOMKEHHBX HAN Ce-

MeHHMRAMHA, 9TH TeJa CIYKAT HCTOYHAKOM MUTATEALHEIX

BENIeCTE I CIIePMATOTEHE3d, H MO3TOMY OCEHBIO JKUPO-

BLIe Tejla MMEKIT SHAYMHTENLHO Gojlee KPYUHEIE PA3MEpHL,

yeM BecHOH, KorZa obpasyeTcs MHOrO raMer.
TlocpeAcTROM MHOMECTBA TOHKHAX CEMABHIHOCAOIAX

KAHANLIEB, KOTODHE OTXOAAT OT CeMeHHHMKA, NOJOBLIE

TNPOAYKTE OPOXOOAT depes NMepeaHIon YacTsh IMOMKHU YU IIo-

NAJAI0T B BOJALGOB MPOTOK, KOTOPEI ¥ aMbubuil (Tar xe

KaK H V XpAIOeBRIX prO) coBMelaeT PYHKOIAH MOYETOU-

HUKa ¥ ceMAnporoaa. Kax yie GuLI0 CKA3AHO BHIIE, BOJb-

$oBE NPOTORH BIAAAIOT B KA0AKY, HO HEZAAQMII0 [0 BTOrO

KaxAblA U3 HHX ofpasayer Eefoapinoe paclIHpDeHHe — ce-

MeHHOH OY3HpPEeK, B KOTOPOM CIepMa BpeMeHHO HAKAILIH-

saercid., IlogofHO ceMEeHHHKAM ¥ KHDOBBIM TEJIAM, CEMeH-

HHe NY3HDBKH YMEHRIIAIOTCA BHe HePHUOKA Pa3MHOKCHHA.

CoGcTReHHIX TIOJIOBRIX NPOTOKOBR B MYMKCHKoOl HoJoBoH

cucreme ampuduii Her, y GONBIIMHCTBA BHAOB TAKXKe OT-

CYTCTRYIOT KONYNATHBHEIE ODTAHEL.
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Pwuc. 305, Movenonoaoii
annapaim caMmky nagywixu;
T — noYKa; 2 — MOYEMOYHUK;
3 — nOnoeMms KAOIKLY, 4 — MOYER08
omaepcmiie;

5§ ~ Moygeod Ay3Lps,
6 — omespomue
MOYEE020 MY3bips;
7 — neakill AuunuK
{npaewli SUNHUK

HE pUCYHKe
He uacbpaweH);
8 = niiyesod;
9 - eoposKa
Aliyesoda;
10 - xupoece meno 8

11 — HadnoveuHUK;
12 — noriosoe
omeapcmue
formeepcmue
Rilyescda)
{no H. H. Kapmawesy
u coagm.)

Henckraasa
HONOBAA CHCTE-
Ma obpazoBaHAa ABY-
MA ARYHEAKAMH, IIOXA-
BeUICHHBLIMH HA OpEDKeiike, HaZl KOTOPRIMH JISKAT JRAPOBEIE
rena (puc. 305). PasMep AMMHEKOB CYIIECTECHHO MEeHAET-
€A B 3aBUCAMOCTH OT Ce30HA, 3HAURTE/NLHO YBEINIHBAACH
K DepRoAy pasMHOxeHHA., BecHoli apuanKky ocobeHHO Be-
JIHKH, Yepes TOHKYIO CTeHKY IIPOCBeUHBAIOT KPYIHEe Ai1a,
foraTre KeJITKOM.

Cospesmue Aiina BHXOAAT U3 AMYHAKA Uepes PaspLIB
tdoanurynapHot 000RCUKE K OKASHBAKTCA B IIONOCTH TeNa,
OTKYAA 3aTeM NOCTYIAIT B BOPOHKY flneBoia. ¥ CAMOK
aMmpubmil sifHeBoAOM CAYKAT HADHKN MIOJNIePOB NPOTOK,
KOTOpHIH ONHWMM KOHIOM (BOPOHKOI) OTKpmiBaeTCA B NO-
JOCTH TeN&a, 8 APYTHM — B KI0aKY. B nepuos pasMHOMeHAA
AlNeBoAs CHALHO VANHHAKTCA, CTEHKH AX VTOJILIAIOTCH.

Jna muornx aMbpubuili xapaxTeprno SpauHoe noseme-
HHE, YACTO CONPOBOMAAIIIEECA TOJCOCOBEIMH CHIHAJAMA
{caMIObl HEKOTOPHIX JATYIHEK MOTYT IIPA 3TOM H3ZABATH
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Puc. 306, OpobneHue alua nazywry:
Bopozdit dpolineHun 0503HaYEHD DUMCKUMU UUGDaMU € MopAdKe UX HORGNOHUA.
A, B — MeimoK, CXOHLSHMPUPOSaHHEIT & 062eIMamuUeHoM NONYWAapUL, Sampydnsem
dpobnerite, NO3MOMY 8mopoe daneHue JpOBNOHUS HANUHASMCA @ BHUMBNLHOL
ofinacmu siiua paubiie, ueM nepean 60p030a pasdenunm YUMoniaMy
gozemamuenod oBnacmu; B — 60po3det mpemsezo JaneHus CMeatiens
8 HAnpaaneHUl SHUMANBHOZD nomoca, T — JK — nocne pada nocnedoeamestaHbix
denexuil 8 BHUMBABHOM MOMYWSIU OOPaIyemcn GONBLIOE YUCNO MORLX
BnacmoMepscs, a 6 Ge2EMAaNMUSHOM NONYLIaPUL — MERBWIee Yucho Soneo
Kpymisix Gnacmomepos; 3 — nonepeynbili paspes Gracmynsi;
1 — copuiil copn; 2 — Gnacmouens (no Kapncoxy)

qypesseldaiine rpoMKHe 3BYKH). ST0 HeoOXoqUMO ANA CTH-
MYJISAIIHNA OAHOBPEMEHHOTO BHIX0JA HNOJOBHX INPOAVETOB ¥
MOJIOBEIX naprHepon. OnNoZOTBOPEeHHe MOXeT GLHITE BHYT-
peHHMM HJIH HADYIKHBIM.

Passumue nmogasagwoimero SoapmuucTea aMmdudonit
OPOXOAMT B BOAE, HEKOTODbIe BHAL EPHCIOCOOHANCH BHI-
HAIIWBATE ONJOZOTBOPEHHEIE ANIOa B cBoeM Tejse. fiina
COAEPIKAT OTHOCHTENbHO HEMHOTO JKeATKa (Meg0IeRuTaNE-
HEle aiina), MosTOMY IPOUCXOZMT paguantHoe fpofreHue,
T.e, fopo3am ApobleBHA B mpolecce AexeHAd OiaacTome-
POB IPOXOAAT dYepes Bee Ao (prac. 306, 307).

Ona amdubnil xapakrepHo passuTHe ¢ MeTaMOPHO20M,
npH 5>TOM U3 AMNa BEIXOAWT JWUHHKA, KOTOPAS IO cBoeli
OPraHHSaAUMY SHAYMTENLHO OIMKe X PeIfaM, WeM K B3poc-
M ampubuam. OBa HMeeT XapaxKTepHY10 priGoobpasayio

Pvc. 307, OQeuwenusn xknemox & nepuod sacmpynauuu
U GanbHeliuwez0 3MEPUOHANbLHOR0 DAIGUMUS RARYWKU:
Paspesst npoeedenuqepesueumpaapoﬂuwaunosepmumam ST 820 GilLiH-

TINESEIHES CITIPOAKBNAL Gracmy SACMPYRALLY.
© adympe 3apodsaua, obpasyiom cnmmy:o zylly Bnacmonopa; B -~ o8pasoearue
. eacmpoyenn. MHeOMOULET KTeMOK 48pes CIiuNHYyIo 2yly 6racmonopa u ux
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dampHeliuee dsuxenmnoémmueﬁﬁnmwnpueoﬁumxcﬁpamaﬂm
apxeHmepoHa U cMewaem Snacmousab,; I, [ — rnemiy — NpeOWeCmasHHUNY

uuwscmoupymmqepeaﬁpmuuyvouﬁoxosuseyﬁuanaaﬂonopa.
Kremxu — ApedisecmestHuKY IKMOI0DME! MUSDUDYIOM NG [HORSHXHOCI
fozemamusHozo nonywapus, emmouras npolika npedcmaansem cobol
SOUHCIBENHLIT Yacmox 3HModepel, aUGUMBIT C NOBSDXMOCLML; E — 2acmpynauus
npodaormicaemon 3o mex fop, Roka ect 3apolnil He Bydem OKPYReH HMooepMod
U 3HMOCepMa HE OXANXEMCR ROMHOCIMLIO SHYMPU, & ME3O0SPMANbHLIS KNEmKY
Ha nonadym mexdy v, K —- 3 - maﬁmneﬂpym,eudcaa&;()ﬁguaﬁoxy(sj
H — 3apodbiw Ha cmaduu cucmem

nonywapue, if — eazemamuanoe nomruapue;

1 — Gnacmoyens; 2 - mmennuﬁ Snacmouons,; 3 - ciuvnan 2yba Snacmonopsa;

4 — stimodepma; 5 — apxenmepoti; § — mezodepma; 7 — aumodepma; B — Bmoumast

ayba Gnacmonopa; 9 - mnromaxnpo&rs 10 ~ boxoean 2yba Spacmonope

11 — xopda; 12 -~ mesewxuma; 13 — Heperas nnacmunxa, obpa.

U2 MOOSEMEI U CEODIMbIBAEMCA & mpylKy — 3SYEMOK 20MI08HO20
U cmuoz0 Mo3za; olinacmu Bydyux wabp (14), enasa (15} u pma (18);

PaMALIME 3ayamKU enasa (17), noca (18), xalp (19), nows (20), meauy crves: (21}

(no Pyey v Kennepy, ¢



GOpMY, TO3TOMY MEPEeMelJAeTCH ¢ [IOMOIILI NMPOJOABHBIX
uaruGoB Tena. OpragamMu ALIXAHHA CHAYAJA CAYIKAT HAPYHK-
Hble 3abpEl, TPeacTaBAgIolUTHe cOG0H BRIPOCTEI KOXKH, HO3-
e NPOPRIBAIOTCA abepHEIE e, OTKPEBad BEYTPOHHAS
#wabpel, a HAPYXHBIE XKabpel OCHe ITOTO PEeXVUHDVIOTCH.
KoneunocTH Ha paHHAX 3TATAX OTCYTCTBYIOT. ¥ XBOCTATHIX
amduOunil Beck AAYAROUAKINA DepHOA QYHKOHOHHPYIOT Ha-
pyHbIe 3Kabpel, a4 BHYTPpeHHMe He PASBABAIOTCH.

B xoae pasBATHA AMUYHHKH Y Hee IDepECTDAHBAIOTCA
BHYTDEHHHE CHCTeMEI! ALIXaTeJAbHAA, KPOBEHOCHAS, BHI-
menuTeNbHAA H NHmeBapuTenbEan. Ilocremenro passnea-
OTCA KOHeUHOCTH. Metamopdos sapepiiaerca GopMupo-
paHMeM MIEHATIODHON KomaAy Bapocnoil ocobn, v Gecxsoc-
THIX IPH 9TOM PEeAYLHDYeTCA XBOCT.

Jna ambrerom xapakTepHa HEOTEHHA, T.€. Y HHX pas-
MHOMAIOTCA JHUUNHKH, KOTODHIE MIWTeNbHOE BpeMd IpH-
HHMAJIHA 38 CAMOCTOATeAbHBIN BUJ, IIO3TOMY ¥ HUX €CTh CBOE
Ha3BaHNe — AKCONMOTIL. Taxaa AMuKEHKa AMeer fosee Kpyn-
HEIe, UeM Bapochas ocobb, pasMeprl. Jpyroit murepecHoit
rpynnoil ammbuil ABIAI0OTCA MPOTEH, NOCTOAKRO XXABYIIINE
B BOAe, KOTOPHEe B TeUeHHe BCeH JKHSHM COXPAHAIOT Ha-
PY-KHBIE 3a0pEI, T.e. COXPAHANT NIPASHAKHK TAYAHKH.

Hepenas cucmena. IlenTpanrHaa HepBHASR
cHc TeMa. l'onopsoit MOr HXTHONCHIHOTO THHA, T.€. TVIAB-
HEIM HHTerPHPYIOIINM IEeHTPOM ABNIEeTCS CDegHRE MO3r,
OAHAKO II0 CPABHEHKIO ¢ PRIGAMH ToJI0BHO Moar amMbuduii
AMeEeT pAR OPOrpPeccUBHEIX ocoberHOocTel (puc. 308). Ile-
peasuil MOSr 3EHAUWTENbHO Kpynuee u 0ojlee gerko Aud-
tdepeanuposan. OTHOCATEALHO KPYIHBH KOHeUHHI MO3T
pasgelieH MOJXHOH neperopofxoii, mpu asrom obpaayiorea
OTJeABHEE JlaTepPalbHELle HeIYA0UKH, KAKALIH 03 KOTO-
PHIX uepe3 MOHPOEBO OTBePCTHE coobImaeTcs C3afM € IO-
JOCTLIO TpeThero xexyroura. Kpeillla & GoKoBRIe CTEHRH
nepeAHEro MO3ra IEIRKOM COCTOAT HE HepRHol THAHN,
ORHAKO HA HOBEPXHOCTH HAXOAATCA JAHIMb OTPOCTKK HEH-
POHOB, & Tela KJeTok JexxarT HuKe. Taxum ofpasoMm, y
3eMHOBOAHEIX GOpMHEpYETCA IePENTIHEIN CBOJ MO3Ta — ap-
xunaaruym (RAaMOMHHEM, UTO cpefll pHb CBOZ MOSra HMe-
0T Uik ARoAKOARIIIAIIAE). ODOEATENLHEIE JOAH, PACTO-
JIO}KEHHBblE BOepeAr, cialo orfesneHsl 0T DOAYIIADHIL.
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Puc. 308. MonoceHoli Mose nszyuwiku:
f— ceepxy; I — chuay; 1l — cBoky; IV — 8 npodonsHom paspese; 1 — nonywapus
repedrezo Mo3za; 2 — oboHAMEnsHAR o, 3 — OBOHAMERLHENI HEpPs;

4 — NPOMEXYMOYHEIT MO38; § — 3PUMBIILHER XuasMa; B — eoponka; 7 — aunogdus;
8 — cpeduud moze; § — Mozxevox; 10 — npodonzosampiil mo3g; 11 — vemeepmerii
werydover; 12 — cnuunoll Moas; 13 — mpemuil Xentydovex; 14 — cunberes
aodoriposad (ro Napkepy)

HpomexcyTounniit Mo3r uMeer He(OABIIME pasMEpDHI,
CBEPXY OT Hel'0 OTXOAHT TeMEHHOII opral — anudus, a CHA3Y

"BODOHKA, CBA3AHHAS ¢ zamHeil goaedl rrnodusa. Bmecre ¢

HUWKHHM OTJEJ0M IPOMEKYTOTHOTO MOZMA — I'RIIOTAAAMY-
coM — runodHz ofpasyer eqHAYI0 THIOTANAMO-THITOMHE3AD-
HYIO CHCTEMY, PeTyARDYIOIYIO AeSTeAbHOCTD SHAOK PAHHBIX
wenes. HamomunM, 9ro ranodus COCTONT U3 EBYX 4acTel —
nmepesHeid (aaeHorunodns), mpoHCXOoRAINeit B3 IKTONEPMEI
poToBoit 6yxTH (kapman Parke), u sagneii (Refiporunodgma),
KoTOopaa ofpasyeTca U3 IVIMAJILHEIX 3MEMEHTOB 3aqHeil dac-
TH BOPOHKH ranotanamMyca. Manodmra aruwsor amdmonii (xax
H Y KOCTHHEIX PHI6) COCTOHT JHIL 43 OepefiHeil W MPOMEKy-
TOUHOH monelt (T.e. ageHormmodusza), rIEC CHHTESHDYIOTCH
TOHAAOTPOIEEIe TOPMOHEL. ¥ B3POCHEX ocolell moARameTcs
sagHAA A0 (Heilporunodus), KoTopas ofpasyercsa U3 mpo-

© MEXYTOUHOND MO3Ta H CBAIAHA ¢ HAM IOCPe/CTROM BOPOHKH

rrnoraxaMyca. CpegHaa aona pupabaTHBEeT DPOAAKTHH B
perynupyeT BORHEI 0O0MER (FOHAXOTPOIHHELR FNOPMOH Y B3POC-
Aex ocobeil He cHHTe3UpYeTCHA).

Cpeamuit moar amdubuil xpynasiii, 0co66HHO €10 Kphi-
ma, HO Ha ¢oHe paspociIerocs mepefHero MO3ra yiKe He
BHTIAZUT cTOoNb GonbmiuM, rax y pet6. Hamommamm, gTto
CPeAHMH MO3T ABAAETCA WHATErpupyompaM nearpom ITHC
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ellie TPeThe BEKO, PACTIONOKEHHOE B ehelHEM YTy rjiasa.
9KcrneprMeHTANLHO AOKAZAHO, YTO 3eMBOBOSHEIE DEATRPY-
10T TOALKO HA EBHIKYVIIAECS DPeAMETEI.

Oprae caAyxXa 3eMHOBOAHEIX ODTaHH3OBAH ropasfo
cyIoMKHee, YyeM y Puif, TOCKOJIBKY 3BYK B BO3RYITHOHU cpefe
pacIpoCTPaHAeTCS 3HAYRTENLHO Xy'Ke W MejJleHHee, YeM B
gone. ITosToMy opram ciyxa BrJouaeT B ceba He TOILKO
3BYKOBOCIPHHHMAIONIMIA aumaparT — BHYTPEHHEe YXO, HO M
cpeliHee yX0, KOTOPOE YIABIUBAET 3BYKH U NepeiaeT MX BHYT-
pensenmy yxy. CpeAee yxo npeacrasigeT coboi neGomsiyio
moJiocTs B yepene (OHa Ha3nBaeTca OapabanHoil), samoaHeH-
HYIO BO3[yXOM M BHICTJIAHRHYIO CAH3HCTOH obomouroii. Yepes
oTBepcTHe CIyX0Boi (eBcraxmesoit) Tpy6r GapabGaHHasa mo-
JIOCTE COODIIAeTCS ¢ MONOCTHIO IAOTKH — TAKMM o0pasoM
APOHCXOMNT YPABHEBAKNE AABICHAA BO3AYXa B Gapabanuoil
DOJIOCTHM M ATMOCPEPHOTO BO3AYXa. JTO COODIEeHHe ABNACT-
cf efUHCTBEHHLIM, BOCKONLKY cHApYH fapabaHHaa NoaocTh
TIPHKpLIra TOHKOH GapabanH0# nepenmomxoit. CpasEHTEeNS-
HO-aHATOMHAYeCKHe # SMOPHOIOTHIeCKHEe RCCICNOBAHUS JO-
KA3BIBAIOT roMosioruio Gapabaunoii nosocty Gpuisramsny poib.
Tlepeaauy 3ByKA OCYIIECTBIAET CIYX0BAA KOCTOUKA — CTpe-
MEUKO, KOTOpas roMoJIOr#YHa rHoMaasubynape priG, OLHAM
HOHHOM 3Ta KOCTOMKA ynupaercd B 6apaGaHnyio DepenonkKy,
a APYTEM — B MeMOpaHy 0oBAJILHOTO OKHA BHYTDEHHETO YXA.

MexaHn3M TIpOBEACHAA 3BYKOBOIH BOJHM ¥y aMpuOHil
MOKHO NPEeACTABHTE ClieAyiomuM 06pasoM. 3ByKosHe BOJ-
HHI, flocTHraA GapabaHHaOK NepenoHKN, 3aCTABAIIOT ¢ BHD-
pHPOBATH, 9TA BHOpAIA HepefaeTcA Ha CTPEMeYX0, KOTo-
poe MrpaeT poiak CBoeobOpPasHOro YCHIMTENA 3BYKOBOTO
CHTHATA B HepeRaeT BUOpamuAio Ha MeMOpaHy, pasmeadio-
myio 6apaGaEAyK NOJ0CTE M HepenoRdaThill TabupauT, 3T0
TIPHBOAMT K BHOpamum 3HAONHMGQLI B NEDENOHYATOM Xa-
OMpHHETE ¥ NOCNeAyomeMy BO30y¥AeHHIO YyBCTBHTEIEHMX
KAeToK. Jlanee RMIYALCEL HANPABIAKTCA 00 BookHaM VIII
napH YepenHHX HePEOB B COOTBETCTBYIOIIHE NEHTPH! ro-
JOBHOTO MO3ra. DTOT Me HepB HeceT MMNYJIBCH OT OpPraHa
DABHOBECHHA, PeUENTOPHLN aNIAPAT KOTOPOro TaAKXKe pac-
DoAaTAeTeA B NIOJOCTH BHYTPeHHEro yxa (BecTHOyAapHEIR
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annapar). Cpefnee yxo ajanTapoBagEo K BOCIPHATHIO 3BY-
K& B BOBAYINEOH cpefe, MOSTOMY OHO HMEETCS V BCEX Ha-
3eMHBIX MO3BOHOYHBIX. OAHaK0 ¥ OE3HOrHX A XBOCTATHIX
ampubuil GapabarHas DepenoHKa OTCYTCTBYET IIPH COXpa-
HeHHOE OapabaEHO# MONOCTH M CHYXOBOH KOCTOUKHM, Cle-
AOBATENHHO, 3TC M3MEHEHKe OPraHa CcJyXa BTOPHYHO.

Oprannl o60HAHHA UpeAcCTaBIeHE O0GOHATENILHMME
RancyNaMu, KOTOphle coodmaloTes ¢ BReilHeil cpegoil de-
pPe3 HapyXXHble HO3APK H C PAOTKOH 4Yepes BHyTpeHHHe
HO3APE (X0aHBI), NMOCKOJBKY HOTOK BOSAYXa B IpoIecce
ABXaHWA BAeT UMEHHO Yepe3 HUX, MHorouyucaeasre 0bo-
HATeJbHBIE HEDBb! HANPABAAKTCA B 00OHATENBHEIE NOMIH
nepepHero Mosra. Opraenl 6okoBOl JMRMH HMenTcs y
JAUYHHOK Beex aMgubuil, Ho BO B3POCIOM COCTOAHHH CO-
XPaHAKTCA TOJABKO ¥ BOOHBIX XBOCTATHIX H HEMHOI'RX HO-
CTOAHHO BOAHHIX §ECXBOCTHIX. DTOT OPraH YyBCTB Y AM-
¢$ubuii OPraEHH3OBAH HECKOALKO IpoINe, 4eM y PHIG,
OOCKOAbKY YYBCTBHTENbHEIe KAGTKH TOIPOCTY JIEKAT B
KOXe, A He B CNIeHANRHOM HPOAONALHOM KAHANE, KAK 2TO
HMeeT MecTo ¥ puif. OcAsanue ocynmiecTsaserca Beell mo-
BEPXHOCTBIO KOXKH.

Ilosenenne 3eMHOBOAHEIX BECHMA IIPHMHATHBHO, YCJIOB-
Hbie pedaeKcH BuIpaGaTLIBAIOTCA MEXZNEHHO, & YracaioT
6bIcTpO. JIBHraTeNbHAS CHSNNATHIANHA pPedIIeKCOE OYeHD
MAaJa, DOTOMY NArYIIKA He MOKeT chOPMUPOBATE 3AMIUT-
HBIA pediekc OTAEPrHBaHMA OFHOM JANKY, U IPH PasApa-
eHHM OZHOH KOHEYHOCTH OHa Jepraer ofeMMH JamKaMHA.

HepBHaA cHCTEMAa M OPraHLI YYBCTB 3€MHOBOZHBIX
CHIrpajiii OYeHb BAXKHYI0 POJNL B CTAHOBAEHWH YIEHHUA O
¢uzronoryu HepBHOH AeareasrHocTH. HmMenno ¢ Jgarynr-
KOl IIONOTBOPHEC 3KCIEPHMEHTHPOBAJ BHAIOIIHACA oTe-
vyectpeHHNH pusnonor H.M. Ceuenos, xoToprtii Ramomun
peayapTaTel paboThl B 3HAMEHHTOM TpyAe «Peduaexcur ro-
JOBHOTO Mosras (1863). Eme pamsmie (8 xorne XVIII B.)
AAFYNIAYLA JIANKH, OOABENIEHHRIe Ha TPOBOJIOKE, HOACKA-
BANH BRJAWINEMYCA HTAALAHCKOMY aHaTromy Jl. Famnsa-
HHE MJ€I0 «XHBOTHOI'O SJIEKTPHYECTRA*, KOTODAS JNeTAs B
OCHOBY 3NeRTPODUIHONOIHNHA.
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Knacc Ilpecmuxarowuecs,
uau Penmunauu (Reptilia)

PenTunuy, nTHIE B MIeKOOKATAIONIHE 06pasyIOT IPYII-
Ny BHICIIHX NO3BOHOYHBIX — GMHIUOM, KOTOPHE CIIOCOOHE
pasMHOKaTbca §e3 BHEIIHMX MCTOYHAKOB BOAB Gjaarona-
PA HANIHYAN GMHUOTMUYECKON NOROCMU, OTpAaHNYEHEOH
3apOABIIIEBOH aMHUOMULecKoll o0oroukoit. CoorBeTCTBEH-
HO, PHIOB 7 3¢MHOBOZHEIE COCTABAAIOT TPYINY HHILNIHX
HOSBOHOUHLIX — GHAMHUll, ¥ KOTOPHX Taras obonmoduka
OTCYTCTBYeET, TIOSTOMY ¥ HHX PasMHOMEHHE OCYIZeCTBIIA-
eTcA B BOAOeMAaX, T.K. 000102KA Afia ¥ AHX He CIOCOOHE
38OINTHTS, pPRsSBEBAOMIAECA MOpPHOR OT HOTepH BOJAH HA
cyme. HMeERC DOsTOMY apeankl agaMHMil, Kak MpeBAIO,
OTDAHHYESHK! BOAOESNAMH UM NPpHOPeRHEIMH TEPPUTODPHAA-
mMur, Hanpume aMHMOTHYECKOH O00OOUKH NOZEONUIO aAM-
HHOTAM HE 3ABACETH OT BOJOEMOB B NEPHOA DPasMHOMKE-
HHES, HOYTOMY OHM DacceJeHEl TopasAe 60Mee MIMPOKO B
3AHHMAKT CAMHMEe pasHoOoGpasHEIe SKOJOTHYECKHe HHIIIU.

Cpenu amMunor HanboNee MPUMHTHRHEIMEA ABJISIOTCS
TPEeCMEKAIITHECH — eJUHCTBEHHHIE XOJIOAHOKDOBHLIE
aMHUOTHI, B HacTOAmMee EpeMa HACUUTHIBAETCH OK0IO 6000
BHZOB PenTHJAMI, KOTOPHE COCTABJIAIOT YeTHpe OTpAAA:
KNIBOTOJOBHE, deIyiuarse, KPOKOZHIM H
Y e penaX H OrpoMHOS KOAMYECTE0 BHAOB OIPECMEIKAIOLIIK-
CA BbIMEDPJIO B MEJIOBOM IEePHOLEe MeR030HECKOH 3pH 10 DpH-
YHHAM, KOTOPEI A0 CHX NIOD He BIONHE ACHE], BOJLIDAACTEO
COBPeMEHHEIX penTHAHHN o0HTAIOT HAa cylle, B TOM YHCHe
B MecTaX ¢ OYeHb CYXHM KIAMATOM (OycTeHAX). HeKoTo-
peie BHAL BTOPHYHO NEPEININ K BOAHOMY 00pasy 'KHSHH.

Buemnee ¢cTpoeHMe PeITHNHI ROCTATOYHO paszHooh-
PasHO, HO B THOHUYHEIX CAVHYAAX TeNo NOAPA3HKENACTCA HA
TOJIOBY, TYJOBMINE H XBocT. Tenmo uepemax saxialoyeHo B
MACCHBHHIA KOCTHBIA NaHIIMDb, HAKEXKHO BAIHOAION{ENd
TEJIO JKKBOTHOI'O.

Anaromua. Kosxcnvie noxpogu. penTHINE 3HAYKTENb-
Ho Goznee ToJCcTHE, yeM ¥ ambubuii, A, B OTJIAYHE OT HUX,
cyxne (puc. 310). Hapy:kunt#t caoil npescrapaen sougep-
mMucoM (MHOrocao¥HKMIA oporoBeBalOIIHE SOHTENHE), KO-
TOPEIE ¥y MHOrHX BAAOB GOPMHPYET YTONIIEHAA — YelIYH.
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1 — snudepmuc; 2 - cobcrmeenHo Koxa, 3 - po2oeoil cnoii; 4 — nueMeHmibie
xnemiw; 5 — koxHpe oocmeaneHua (no Bouny)

¥ MHOrHX AMIEPHI POTOBEIE YEUIYR JHIND CAEIKA HAMera-
10T ApYT Ha Apyra (pac. 311), upH 270M SNAAEDMAC MEKAY
YyelryAME GoJiee TOHKHAA, YeM CAMHA YeIDVHE. ¥ 3MeH yemyH
HAJErapT APYT HA APYra SepenrneotpasHo, HAKOHeN ¥ He-
KOTODEIX ANIEPAL IO YeIIYAMH JIeXKaT KOCTHBEIE obpaso-
BaHEA. PopMa YemyHd OTIAYACTCA HE TOABKO ¥ PASHBIX
BHJOB, HO H 3&BHCHUT OT PACIOJIOMKEHNA HA TeNe HKUBOTHO-
ro. OfpamaeM BHAMAHHE YHTATeAsA HA TO, YTO KOCTHEIE
Jemyn pHE 00pasyioTca H3 KOpUyMa, T.e. HMET Me3o-
AepManb#oe NPOHCXOMGeHNe, TORAA KAK DOTOBNIe Yemy:xd
NpecMEKAIIIUXCH DPOUCXOAAT N2 9KTOJePMaIbHOTO SIH-
pepmuca. IIpOE3BOAHEIME MHASPMHCA TAKIME ABIAITCH
KOI'TH, KOTOPHMU BOOPYKEHE] MAJbILI.

CaMurii mOBepXHOCTHBIH POroBoi CJIOH anuEepMica Oo-
CTOAHHO CAYIIHUBAETCA, IOIOJHEHHEe KJIETOYHOrO COCTABa
OCYILECTBJAIOT CTEOLOBRIEe KIETKH, KOTODbi€ PACIION0MKEHE
B NPRIETAIOINEM K KOPAYMY POCTHOBOM (MATBIIETHEBOM) ¢JI0OL,
Ilo Mepe ZesleHHA THX KJAETOK ADYTHe KJICTKH, HAXOAAILA-
€eca HajJ HEME, OTTECHAIOTCA KHAPYIKH, HOCTENeHHO 3anoj-
HAKWTCA KePATOTHANAHOM, OTMHADAIOT B OTCAAMBAIOTCH.

Puc. 31 1. Cxemamuueckue
Chedbl KOXU penmunid,
COMOHCIPUDYIOLUE HOwyu
Pa3HLIX MUnoe:!

A — KOXE AWEPUUL C APOCIEIMY, CResKs
PEPOKDEISEIOLULMUCH POSOSLIMU YUY RMLU,
B — CUfIBHO NEPEXPLISIIOWINOCH PO20ShIS
yetliyy, munuvHbie ana amed;

B — pozoskie vellyl, nod komopsmu
NEXEIM KOCMHDIe aneMeHmsl. Takue
YeLIYU XapaKmepHE SR MHOSUX Suepul; T — PO206aS vellys;
2 — snudepmuc; 3 — depma; 4 — xocmHan vewwys (no Boac)

417



¥ aMeil NepHOANYECKH HUPOHCXOANT
JHHBKE, B IIpoliecce KoTopoil ¢ra-
phIil 3OMASPMAC CXOLUT C TEJNa HA-
nopolue TyaKa, OPH ITOM ¥ IPEMY-
yHx 2Mell Ha KOHIE XBOCTA OCTARTCH
HeboNsmoil yuyacTOK cTapoil KOXKH,
ofpa3yiomuil XapaKTepHyI0 AAA HHX
norpeMyIIRy (puc. 312).

Cyxan xoxa pentramil cogep-
AT OYeHb MAJO JKeNe3, ¥ AMepHIr
HMEOTCS JKeleshl, OTKPHIBAIOIIAeCS
GeApEHHBIMH TIOPAMHA, ¥ KPOKOALIOR

Puc. 312 lpemywxs “KeNesHl KMEIOTCA HA CIMHe, BOansn
2pesyuell smeu (cHapyxy KJIOAKH M EAa TOJOBe [MOA HUMHelt
4 6 NpodunsHoM paspess) YENIOCTLIO, OoJlee XOpOIIO KeNesnl

tro C.11. Haymosy] PA3BHTH Y HEKOTODHIX Wepemax.
Tlop sUHASPMECOM PACIIOJATAST-
€A KyTHC, ¥ HEKOTOPHIX BHZIOB B HeM 00pasyloTca MecTHhe
OKOCTEHEHHHA, KOTOPhIe VIPOUHAIOT KOMKY. ¥ Yepenax Takae
OKOCTeHeHHA GOopMEPYIOT KOCTHBIA TAHIMDE, COCTOSIIHIL N5
COXHHONG IJATA ~ KapamaKea, K GpIOMIHOro — NIacTpoOHA.

Beanaa mxene3aMu, MOKPHITAA TOJCTHIM OPOTOBEBAIO-
OIUM SARAEPMHCOM KOXKA PenTHARH 3HAYATENLHO XyHe
HAPOTYCKAET BOAY, YeM NOKPOBH aMbubnii, ocobeHHO KO-
HOMEO HCIapAT BOZY Yepes KOXKY OyCTHHHEE BUAK Hpe-
CMBIRAIOINKXCA (HaltpuMep, cepelil BapaH, araMmel, Kpyr-
Joroaoexn u gp.). OgEAKO HCHaPeHHRe Yepes KOMKY BCe-TaKkH
HIeT, BaIpuMep, KPOKOAUALI, KOTOPEIM BOAY 3KOHOMETD
He IPRXOZHTCA (pasyMeeTcH, ecnu Her sacyxul), Tepsior
TAKEM 06pasoM Ro 75% BHImenseMoit BOAhl.

B oranuwme ot narymek, Koxka PeITHAHI IJIOTHO cpa-
CTAeTCHA € TeJIOM, He 00pasya JMAMOPATHYECKHX MEUIKOB.

Crenem pentunnii (ocoGeHHO 0CeBoit) BO MHOTOM OT-
augaercd or ckenera aMguinit. JlospoHOoOYHEMHE cT0a6
COCTOHT U3 IIPONEeAbHLEIX DOSBOHKOR (Iepeirdas TOpIesas
MOBePXHOCTE BOTHYTAA, & B8JHAA — BLINYKJAAA) ¥ BERIC-
mux popM (HanpuMep, Yy GONBIIMHACTEA YeITYAYATRIX) MAR
aMPpEOeTbRBIX (JBOAKOBOTHYTHX) Y RHSIOUX (HagprMep,
¥ rarTepuit). Bonee ¢NoXHAEAA KOMIIO3UIKA O03BOHKOB
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| 6 — xanan dns CNUMHOEO MO3ER;

¥V uepenax: nepefane HO3BOHKKM — ONKUCTOLETbHLIE, CpeX-
RFde — ampHneNnsHEIe, 4 3aJHAEe — NPOUeNbLHEEe,

OnddeperMpoBKa Ba OTAENS CTAHOBHTCA Gonee sameT-
Hoif, DOCKONBKY KOJHMUECTEO NO3BOHKOB B KaXXJO0M A3 HHX
yBeanumBaerca. [losBoHouHBIE cTONG HOApasgendAeTcd Ha
qeThIpe OTAENA: MefiHEIi, DOSCHUYHO-PPYAHON, KPECTIOBRIA
u xpocropoii. Illeifnsril oTaen Beerga HACUMATHIBAET 6Gojee
OZHOTO TMO3BOHKA (HanMpUMep, ¥V SUICDHI] MX BOCEMB), YTO
EenaetT ineio (M, COOTBETCTEEHHO, MOJIOBY!) sHAUHTENbHO GO-
nee NOHBHIKEHON IO cpasHeHHIO ¢ aMpubusma. 1o obcroa-
TeJLCTBO Ype3BBIMAHO BaMCHO ANA JKEBOTHOIQ, DOCKOJBKY
¢ BRIpASKEeHHOH mieel OHO MOMKET HE TONBKO HAKJAOHATH WIH
OOXHEAMATSH T'OJIOBY, YTO AJAA HDO3BOHOYHHKA JATYIIRKA ARJIS-
©TCH BePIEHNHON DOABIIKHOCTH, HO M IIOBODAYABATD €€ BO BCe
CTOpPOHKI, 0603peBaA IpPH STOM OKPECTHOCTH.

He Mensilee GyHRIHOHANBHOE SHAYCHHE HMeeT 000-
cobjieHMe NEePBHEX ABYX MWeRHEIX MOSBOHKOE B ATAAHTO-
oceBoll KoMmnekc. OO 3THX HOIBOHKAX NMOZPOOHO pPacCKa-
3aHO B pasfene, MOCBAINSHHEOM OPraHHSAIHHA CKeJieTa TY-
JOBHINA uYeNoBeXa (cM. T. 1), THOSTOMY 8Aech MM JAHIIL
HAMNMOMHHM, UYTO HepBLid mMeRanil Ho3BOHOK — ATIAHT —
IOCpefcTBOM BEePXHHX CYCTABHEIX HoBepxHocTeil (v pen-
THAUH M OTHAN TAKas DOBePXHOCTH OZHA) MOABHIKHO CO-
WISHASTCHA CYCTABAMHA ¢ KOCTHNMH BHIOYVKJOCTAMH — MEI-
IeJRAMH BATHIJIOWHON KocTH. Jipyroit ocoGeHHOCTHIO 7T0-
T0 NO3BOHKA ABAAETCH TO,

YTO ¥ HEro OTCYTCTBYET
Te0, ROTOPpoe NepeMecTH- N
JOCh K HHUKEJSKAMEMY §

Pwuc. 313. MoseoHru sapaHa:
A — amnanm; & — anucmpodedl;
B ~ gpydnoll no3eorOK;
I — npodonkHbili paspes
apyonHoeo
1 — 3YBoaudHLIL OMPOCTOK
smucmpohen; 2 — meno
no3eoHKa; 3 — sepxman Oyza;
4 ~ oomucmsill OMPoOCmox;

6 — nepedHull CONNeHOOHLI
ompocmor; 7 — 3adHuil
COMNIBHOBHEIT OMPOCINOK
{no H. M. Kapmaweey u cogem.) B r
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¥ aMeil mepHoAHYSCKH HPOMCXOIUT
JNHHbKA, B NIpOoNecce KoTopol cra-
pBifi BTUAEPMHC CXOAUT ¢ TEJIA HA-
nopgobue yyaxa, IPH TOM Y TpeMy-
KX aMmeil Ha KOHIE XBOCTA OCTACTCH
HeBONBLMIOH YYACTOK CTAPOH KOMKH,
oGpPasyIOIHME XADaKTEPHYIO 1A HUX
norpeMymky (puc. 312).

Cyxast xoxka pentHadii cogep-
JEHT 09eHb MAJ0 KeJes, ¥ Anepr
HAMEIOTCH JKesleshl, OTKPLIBRIONTHECA
GeApeHHBIME HOPAMH, ¥ KDOKOANIOR

Puc. 312 Fpemywra €3I NMEIOTCA HA CIHHe, BOAH3N
2pemyweil smeu (chapyxy KJIOAKH M Ha TOJIOBe oA HIKHeR
i @ npodonsom paspese) HEAINCTHIO, GoMee XOpOHIO Kesesn

(no C.11. Haymosy) PasBMTH ¥ HEKOTODPHIX Yepenax.

Ilozx smuAenMACOM PACTIONATAST-
CA KYTHC, Y HEKOTOPBIX BHJIOB B HeM OODA3YIOTCA MECTHHE
OKCCTeHEeHUH, KOTOPhIe YIPOUHAIOT KOXKY. ¥ uepenax TaxHe
OKROCTeHeHN (POPMADYIOT KOCTHLIN NaHIUPE, COCTOAMIAN U3
CIIHHHOIO DIMTA — Kapanakcs, B GPIOIAOro — miIsCTpOHA.

Beanada menesaMi, DOKPRITAS TOJCTHIM OPOTOBEBA0-
IHM SMHUAEPMACOM KOKA PENTHNHU 3HAYATEALHO XyKe
OPONYCE&ET BOAY, UeM NOKPOBREI aMbubuii, ocofeEHO 2K0-
HOMHO HCHAPAIOT BOLY Hepes KOy IyCTHIHHAIe BUAL IHpe-
CMBIKAIOIHXCA (HanpHuMep, cephlil BApaH, AaraMul, Kpyr-
JOPONIOBEM M Ap.). OAHAKO HeapeHUe Jepes KOXKY Bee-TakHE
AEeT, HAONDUMED, KPOROSUIIEI, KOTOPHIM BOAY 3KOHOMHTE
He OPHXOJHTCA (pasyMeeTcd, ecAu HeT 3acyxul), Tepsior
TaxkmM ofipazoM A0 T5% BEIZeNseMoil BOARI.

B ornuune ot aarymex, Koxa PenTHANY ILIOTHO Cpa-
CTaeTcA ¢ TeloM, He 06pasys nUMPATHYECKMX MEIIKOB.

Cxenem pentunnii (ocobeHno oceBol) BO MHOTOM OT-
JINYaeTesd OT cKellera aMmbnbuil, IlospomounEIE cTOND
COCTOUT H3 OPOIENLHEIX HOSBOHKOB (NepPefgHsIs TOPIeBas
MOBePXHOCTL BOTHYTAA, 4 38JHAN — BHEINVKJIAS) V BhIC-
mmx dopM (Hanpamep, ¥ GOIBHIMECTEA IeIIYHAYATRIX) MIH
aMOAIETbHNX (ABOAKOBOLHYTHX) Y HR3INUX (Hanpumep,
vy rarreprii). Bonee clo)KHAS KOMIOZHONA NO3BOHKOB
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8 - xanan Ana CAUKHOZO MO324;

¥y Yepenax: IepefHre MOSBOHKH — ONHCTOLENbHBIE, Cpen-
HRe — aMmbunennane, a 3aJHEe — OPOTEALHBIE,

AnddepeHIIEDOBKE HA OTAENEL CTAROBUTCA Dojiee 3aMer-
Holf, TOCKOJILKY KOJMUUYECTBO MOZBOHKOB B KAXKIAOM H3 HAX
yeenmuuBaerca. IlozBoHOUHEIN cTonl nmoppaspendAeTca Ha
YETEHIPE OTAEJIA: IeHHEIH, MOSCHIYHO-TPYAHOH’, KPeCTOOBBIH
u xBocropoil. Illefineni ormen Bcerza HACYMTHIBACT (Onee
ONHOTO TO3ROHKA (HAIIpMMeD, V SIepHH UMX BOCEML), YTO
BelaeT el (H, COOTEETCTBEHHO, ronosyl) anaaurensHo 6o0-
Jaee TONBHMKHON mo cpaBEenmIo ¢ ambuduamnu, Dro obeToA-
TeNkCTBO YPE3BRYAHHO BAIKHO ANA YKHUBOTHOIQ, MOCKOMBKY
¢ BHIpAKERHOH meell OHO MOXKeT He TONBKO HAKIOHATE HIKX
NOJHHEMATE M'OJIOBY, YTO JJIA MO3BOHOMHHKA JIATYIIKE ABII-
€TC# BePUINKOH NOABHHOCTH, HO ¥ IOBOPAYNBATE €€ BO BCE
CTOpOHEI, 00603peRasa HPH 3TOM OKPECTHOCTH.

He menbmee GpyHKIHOHAABHOS BHaYeHHe HMeeT 060-
cofnedie NMepBRX ABYX INeHHLIX HO3BOHKOB B ATJASHTO-
oceBoil koMmeKe. 00 9TAX NO3BOHKAX NMOApPoOHO pPAcCKa-
3aHo B pasjie’ye, DOCBANIEHHOM OPTAHM3AIMHE CKejera Ty-
NOBUINA YedoBeKa (¢M. T. 1), mMoaToMy 37ech MBI JHIIL
HAITOMHEHRM, 49710 OepBbiil melinnlit MO3BOHOK — ATJIAHT —
TOCPeACTBOM BepPXHHX CYCTABHEIX IOBepxXHocTeil (y pen-
TRAAMA ¥ DTHN TAKaA HOBEPXHOCTH OZHA) MOXBHIKHO CO-
YIeHASTCA CYCTABAMH ¢ KOCTHBRIMA BRINYKJOCTAME — MAI-
MerKaMy 3ATELIOYHON KocTH. Hpyroit ocobeHHOCTHIO 9TO-
1O ITO3BOHKA ABNAETCA TO,
9T0 Y HEro OTCYTCTBYET
TeNno, KOTOPOe MePeMeCTH-
J0Ch K HEMKENeKAIMEeMY

Pwc. 313. flossonxu eapaMa:
A — amnaum; & — anucmpoged;
B ~ 2pyonoil no36oHOK;
I — npodonsueti paspes
2pYIHOBD NOIBOHKD;

ayboeudusil ompocmox
acmpogen; 2 — meno
no380oHKS; 3 — GEPXMAR Oyea;
4 - ocmucmeil ompocmox;

6 — nepednul COUnBHOBHMIT
ompocmor; 7 — 3aduul
COMNAIEHOBHBIT OMpPOCITION
{no H. H. Kapmatwesy u coaem.) B r
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BTOPOMY HISHHOMY NOIBOHKY — OCEBOMY (pnuctpodeii), of-
pasoBak ero 3y0 (puc. 313). Hepemuas gyra arianra o6pa-
3yeT ¢ 2TAM 3yOOM HOABHKHHE DMIHHADUYESCKANR CYCTAB,
Gnarogapa HeMy caM ATIAHT BMeCTe ¢ YEPENoM MOBOPAYH-
BaeTca BoKpyr 3yba. Taxum ofpasoM, Yy aMHEOT uMeeTca
BO3MOYKHOCTH JIOBOPDAYHBATD I'OJIOBY BOKPYT IIPOAONLEOH OCH
Tesa (Y YeJ0BeKa B CBA3H ¢ IPAMOXOXKACHHAEM TIPOJOIbEAA
OCE TeJiA COBIIAAAeT C €r0 BePTHRAABHOE ockio). Ofpamaem
BHHMAHHE, YTO ¥ PeITHAHHE 4Yepell COeNHHALTCH ¢ ATAAH-
TOM TIOCPENCTBOM JIMINL OFHOIQ 3ATHIROYHOTO MBIMEAKA.

TI'pyAAbIe IO3BOHKM Y PeNTANAM BHEINHE He OTAHYA-
I0TCA OT HOACHUYHLX, TOITOMY 2TH ASA OTAE]A ITO3BOHOY-
Horo cronba c6beAEHAIOT B OAUH — MOACHUYHO-TPYAHOIM.
Mopdoaornsecku 5TOT OTHEN OTANYZETCS OT APYTHAX TEM,
UT0 K KajKJOMYy NOSBOHKY TPHKpPeruigercs mapa pefep. ¥
AIGePMIB] HACTUTHIBAETCS 22 NOACHHYHO-IPYIHBIX MO3BOK-
KA, BCe OHH HecyT peGpa, HO TONBLKC HepBHIe NIAThL IAD
CHHA3Y NPHCOSAHHAKTCA K IPYHHEe, 00D2a3yd HACTOADIYIO
rpyAaHYIO KAeTKY (¥ AIepHy NocKeAHue TpHA mefiuuIx no-
3BOHKA TAK3e HECYT IO Mape XOpPOIIQ BRPAMEOHHEIX tieil-
HbiX pefep, ONEAKO OHH He ACGKXONAT A0 rpyEansi). Qcrailn-
Hbie pefpa He cpacraloTea ¢ rpyAHEON B cBouME ceobon-
HBHIMH KOHOAMM 38KA&HYHBAKTCS B MHIINAX CTeHKH TeJa.
BHaunTensHo MeHbIIe pefiep ¥ gepenax — BCErQ BOCEMD
Oap, OpHYeM BCe OHH CDACTAIOTCA ¢ DPACHONOMCHHBIMM
BHIIIE MJIACTUHAMMY Kapapaxea. ¥ ameil pedpa ¢ rpyauHoit
He cpacTaloTea BoOfiIe, UYTO CBA3AHO ¢ JOA3AOMEM 00pa-
30M KuaHE. HalloMHHM, Y4TO Yy 3eMHOBOAHBIX KODOTKHE
pefpa He cpacraioTca ¢ rpyAHHOI, IO3TOMY YV HHX I'DYA-
Hag KJeTKa He odopMNeHA.

KpecTnosriii oTes Y TPpeCMHIKAIOMX e TpeicTaBiIeH
ABYM4A (2 He OAHHM, KaK ¥ 3¢6MHOBOAHEIX) NO3BOHKAMH, K
HX JAAHHHSM JONEPeYHEM OTPOCTKAM IIPACOCHHHAIOTCH
TOZB3AOIIHEIE KOCTH TA30BOI0 IOSICA.

ITosBOHKEM XBOCTOBOIO OTAENA HE HMEIOT MOABHMKHO
COUJIeHEeHHABX pefep, IOCTeNeHHO MX PasMephl YMeHbIIAa-
HOTCH N0 HANPABNCHHIO K KOHOY Tena. O6uuHO 9T0 caMble
MHOTFOYHCJEHHEE MOSBOHKH, HO HX KOJHAIECTBO ¥ DAsHEIX
BAAOE MINPOKO BAPBUPYET X BO MHOTOM 3ABHCHT OT ASHHEL
xBocta. ¥ rarrepun, HeKOTOPHIX SAMEPHAL, & TAKKE ¥ MHO-
THX BBIMEDIIMX pPenTHAMiH TocepeiWHe Teaa XBOCTOBOTO
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IO3BOHKA BO (PPOHTANBHON ILIOCKOCTH (HAIOMEAM, YTO OHA
NEPHEEAHKYIIPHA IPOAONBHOA OCH Teli KABOTHOIO) HMe-
eTCA XpAmerad HEOKOCTEHeBAOUIAA Ipocaolixa, KorTopas
paspgeNdeT Ten¢ NO3BOHKA Ha MePEefHIOIs H 35EHIOK JOJNOBH-
HEL. B cayuae omacHOCTH MECTHOE PedWieKTOpHOe CORpaie-
HAEC MYCKYJGTYPHl XBOCTA NEpPeIaMbEIBACT TENIO HOSBCHKA 110
JAHHMA XPANIEBOH MPOCHOAKH, P STOM YACTh XBOCTa, PAC-
IIOJIOMEeHAAA KayAaabHee, OTIAMEIBAETCS i IPORoJDKRAeT Gec-
NOPAXOYHO HIrH0aATRECH 34 CcYeT COKPAIeHui#t MBINII, YTO
BBOIMT B 300y AeHHe Bpara i ZaeT BOSMOHOCTE ALlepUIe
OIATODONYYHCG YIH3HYTH. B ZanvHellleM XBOCT peresepH-
PyeT, IpaBaa, B HecKoabKko yinepbaoMm Buge. Taxo#t cmocol
8JANITUBHOTO +CAMOK&JIeTeEHS»> HASKIBACTCA aymomomueil.
¥V depenax Bce HO3BOHKH, KpoMe INeiHBIX H XBOCTOBHIX,
HENCABHIKHO CPACTAIOTCS ¢ IWIACTUHAMHE KapalaKca.
Yepen XapaKTepH3yeTcAd HOUTH NOJHBIM OKOCTEHE-
HAEM TEePBHYHOrC (XpAIesoro) uepena, WIn XOHAPOKpA-
HAYMAa, H HANKIUEM KEaPY!KH 0T Hero 50JBIIOr0 KoJaHYe-
CTBA MOKPOEHEBIX KOCTeil, BXOZANINX B COCTAE AHA, KPEIIIK
H GOKOBEIX cTeHOR (pmc. 314). BaTHIOUHYI0 OBJIACTE MOS-
TOBOTO uepena HOPMHPYIOT UeTHPE BATHUIOYHEIC KOCTH:
Ipe GOKOBALIe, BEPXHAA A OCHOBHAHA, KOTOPHe co0fila or-
PAaEMYHABAIOT 3ATHINOUHOE OTBepCTHe. EAVHCTBeRHRIN 3a-
THITOYHEE Muimenok o6paayioT G0KOBREIE B OCHOBHAS 34-
THIICUHBIE KocTH, ClyXoBad o6AacTh COCTORT H3 TpeX map
YHIHKX KOCTel, H3 KOTOPKX BepXHIe (BepXHEeYIIHEIE) CPa-
CTANOTCA ¢ BepXHei 3aTHIIOUHOA KOCTHIO, a 3afHue (3aaHe-
YIIEBIEe) — ¢ GOKOBLHIMH 3aTLIIOYHEIMA, H TOAbBKO NePeAHUE
(mepesHeymIHBIE) KOCTH OCTAITCS CAMOCTOATENLHEIMH.
Boasmy 1acTh OCHOBAHEA Yepena ¥ penrandit (y Bcex
OPYruxX aMHBOT ToMe) obpasyer HOKDOBHAS OCHOBHAA KIH-
HOBMIHAA KOCTh, JIEHAMIAA BOePeIH OCHOBHON SaThRIIOUHOH
KOCTH (3TH KOCTH CPACTAIOTCHA), HATOMHHUM, 4YTO ¥ AHAMEHH
9Ty GYHKIHIO0 BRIOAHAET napactheHORX, KOTOPHIA ¥ BBIC-
INAX MO3BOHOYHHIX OTCYTCTBYeT. KpoMe KAMHOBHAWON, B
00pagsoBaHMH JHA Yepera YuacTBYIOT apHbIE KOCTH: KPbI-
JOBHAHEIEe, KBaAPATHEE H HEGHEIC. Kphiny yepena obpaay-
eT pAf DAPHKX TOKPOBHEIX KocTell: Hocoske, JoDHBIE B
TeMeHHELIe (Y ALLEePHI OHH CPACTAIOTCA B HEHAPHYIO KOCTH €
OTBEPCTHEM B LOEHTPe BIA TeMeHHOTO opraHa). Boapmice

a2



Puc. 314,
Yepen
AWepULb!
(Lacerta):

OBozHayerus
Koemedi:
1 = meMeHHbIE

19 — cxynoean; 20 ~ cneaxan;

21 - crmonBuaman (HEOKpbINOauUdHan);
22 - ypwlyiivaman; 23 — HaOBUCOUHER;
24 — 3yOHBR; 25 — CONRCHORHAR,
26 - yenoeas; 27 - nadvanoean;
28 — soneynasn (no C. 1. Haymosy)
KOJMMYECTBO ODADHEIX MOKPOBHBIX KOCTel BXOAHT B COCTAR
GOKOBRIX CTEHOK: HANBHCOYHNE, YemyRuaTHe, CKYIOBHIE,

npergob6BEe, OpeArasHAYHEE, CIESHBIE.

¥ pasHBIX OPecMEBIKAIOIIHUXCA MO3IOBoit yepen obpasy-
€T OfHY MAN ABe BUCOYHEIC AYTH, HAPHEMED, ¥ KPOKOMHAA
KHApPYXH OF TEMEHHEIX KocTell ¢ Kaxaoil cTOpOHK uUMeeT-
CH BepXHAA BHCOUHAA gMa. OHa OTrpaHHYeHa 10 HADYIKHO-
MY XKpar 3aaHeno0H0H (3ar1asHHYHOH) M yelmyivaTol Koc-
TAMH, KOTOpPBIE BMECTe COCTABAAIOT BEePXHIOI BHCOMHYIO
Ayry. KpoMe Toro, no GoKaM 4epena c3sgy CAASHMIL PACIIO-
naraioTcs GOKOBBIe BHCOYHBIE AMBI, KOTODbe CHAPYKH OT-
TPaHHYeHE! HHMKHAMH BHCOYHERIMH KYraMH, o0pasoBaHHKI-
MH CKYA0BOt M KBAXDATHO-CKY0BOH KocTaMu (puc. 315).
Yepen ¢ ABYMA IAPAMH BHCOYHMIX AV M ABYMS NApPaMK
BHCOUHEIX AM HASHIBACTCA FUANCUTHbIM, N O8YOYHCHDIM.,
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Puc. 315. Yspen xpokoduna (Muccucunckuil annusamop):

A — ceepxy; 5 — chuzy; 1 — MENUEMGCIMHER KOCME,; 2 — SOpXHEHaMOCMHaN
KOG, 3 — CKYNOBEA KOCML; 4 — KEaOPaMHO-CKYnoaasn Kocme; 5 — xeadpamyasn
xocmb,; 6 — napywHan Ho30pn; 7 — enasnuua; 8 — boKoean euCONHERA AME;

9 — eopxHAn eucounan ama; 10— vewyiivaman xocmb; 11 - sadnenobran
(3a2naanusHan) kocmb,; 12 — meMeHHER KOCmb; 13 — nOOHEA KOCb;

14 — npednobnas kocmes, 15 = Hocoean kKocmb; 16 — crreanas kocmb; 17 — HEOHas
xocis, 18 — kpeiffoeudras koems, 19 — nonepevnan xocme; 20 — xoaHbt
{aHympeHHUe omeepcmunR Hoa0petl); 21 — 3ambinouKbIEl MbILEN0K
{no H. H. Kapmawesy u coasm.}

¥V HeKOTOPLIX AIMEPHI] COXPAHANTCH IOJHEIE BEpXHAE
BHCOYHBIE SYTH, OTAEIAIONINE BEPXHIS BHCOYHBIE AMBI, TOT-
Aa KAK B HIDKHEH ZyTe COXPAHACTCH TOABKO CKYJIOBAA KOCTh,
8 KBAJAPATHO-CKYAOBAS KOCTh OTCYTCTEYET, M3-3a 4ero Go-
KOBLIe BUGOTERIe AMB OCTAIOTCA CHADYH HEe3AMKHYTHIMH

Puc. 316, Yepen adoaumoil amew:
1 — npeduenocmHan Kocmb,

8 —~ zadHenobHan Kocms;

9 — Adoeumsil 3y6; 10 — nofinas
KOCmb, 11 — HOCOGAR KoCML;
12 — 3ybHasA Kocms,; 13 — yanoean
Kocmb; 14 — CONTIBHOBHAR KOCMb
{ro H.H. Kapmaiuesy u coaem.)
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Puc, 317, Yepern Sonomuod
Yepenaxu
1 — NOMHAR BUCOYHER MY,
2 — ApedUeNICINHaN KOCMY;
3 — BEPXHEYLITIOCIMHER KOCME,;
4 — CrYNOgan Kocmb,
5 — keadpamHo-CKynosas KOCML;
& — xeadpamuas koemb;
7 — ystylivaman kocms,
8 — 3advenolHan Kocme,;
9 - memennan kocme,; 10 — nobras kocme; 11 — npadnolnan Kocme,
12 — aepxHAR 3aMbnouHaR Kocms (no H. H. Kapmawesy u coasm.}
(T.e. OTKPHITHIMHE). ¥ IpYyrNx AmMepHl YacTAYHO pefyIlH-
pyioTCA He TOJBKO HHIKHAS, HO M BepXHMe NYTH, a ¥ 3Meil
obe BUCOUHEIe ZYTH BOODIIE OTCYTCTBYHOT (3anHenolnas u
YeIryiHuaTAA KOCTH He COeIHHAIOTCT) K 00 BUCOUHEBIE SIMBI
OCTAIOTCA OTEPHITHMA cEapyxH (puc. 316). Bucounsie aMul
BeCEMa HOJe3HEL, T.K. IO3BOJIAIOT B 3HATATEABHON Mepe
CHH3HTL MacCcy depena.

Haxomen, v depemaxXx BHCOYHLIE AMB OTCYTCTRYIOT
{puc. 317), cooTBEeTCTBEANHO, HX Uepen HASHIBACTCA QHAN-
cudnvin, uan 6eadyxcnsirm.

¥ KpOoKOIANIOB H HEKOTOPHIX YepellaX HMeeTCs: BTOPHU-
HOe KocTHOE HEGO (cM. pmc. 315), Koropoe o6pasyioT HEG-
HEIe OTPOCTHE MEIKUYSIOCTHHX, BePXHEYSAIOCTHHX , BEOHBIX
H KPRIJIOBHAHBIX KOCTEH, CpOCHINECS IO CPeIUHEAONA JHHAH.
Teepaoe HEGO pasaeaseT HOCOBYIO H POTOBYIO IIOTOCTH.

BucuepanbHuil yepen XapakTepAsyeTca OKOCTEHEHHEM
AE60HO-KBATPATHOTO XPANIA, KOTODHE CTAHOBUTCA YHOMHHAR-
MOH BhIIIe KEANDATHOH KOCTHI. BepxHHH KOHEI[ 2T0H KOCTH
TNOABIXHO COWICHEH ¢ MOBTOBHIM YEpPENOM, 4 HAMHAHN - ¢
HIKEeH demecThio. Boepean oT KBagpaTrHOH KoCTH (HATIOMH-
HAeM, YTO OHA HO IPOHUCXOMASHHIO OTHOCHTCH K IEPEAYROMY
XOHZPANILHOMY YepPeny) pPaCHOJATAIOTCH IMOKPOBHLIE KOCTH:
KPRUIOBHARAA W Bliepen Hee HE6HAA, KOTODBIE COHHAIOTCA
¢ COITHMKOM H BEPXHETEAIOCTHHEIMHA KoCcTAMH. OT KPEIIOBHE-
HOH KOCTH BBepX OTXOANT NAPHAA BePXHEKPELIOBATHAA KOCTE,
COCIMHSIOIIAS KPLUIOBMAHYIC KOCTh ¢ TEMeHHOH (0HA HMeet-
¢d Y Amepwi; B raTrepuil), H Nomepednble KOCTH, KOTOpLIe
pHepPeAd COSaUHAIONCS ¢ BePXHEIENIOCTHRIMA KOCTAMMA.

PYAKIUOHAPYIOIIAR BTOPHYHAA BepXHAS 4YeNIOCTH
00pasoBaHa NpenYeIOCTHEIMHE (MeRUeTIOCTHEIMM) H BeDX-
HeYeqcTHRIMA KocTaMu, Hipkngs genrocres ofpazopana
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Puc. 318. Yepen
2peMyvelil aMeu
€ 3akpbimoli (seepxy)
u pacKkpbimoll (eHu3y}
nacmsio:
1 — ndosumeiit 3y8;

2 — 8ePXHEYeSIIOCINHAR
xocms, 3 — nonepeyHan
Kxocre,; 4 — kpeinosudras
¥ocmb, 5 — vewyiivamas
Kxocme, § = keadpamuan
xocmb (no C. 1. Haymosy)
COUNIeHOBHOH KOCTBIO
(oTHOCUTCA K NEPBAYHO-
MY Yepeny) U pAAOM IO-
KPOBHHIX Xocreii: 3yb-
Roff, yTIIOBOM, HAXYTIOBOM, BeHeYIHOIl 1 HeKOTOPHIX ZpYrAX
{B 3aBUCHMOCTH OT BHZa), 3ylH pacnojaraioTcd Ha Ipes-
YeAIOCTHOH, JeJII0CTHOM, 3y0Ho#H, 8 TAKIKEe MOFY'T HAXOXUTCH
HA KPHJAOBHAHLIX KocTAX. Bee 3y0nl MMeOT ONHHAKOROE
CTpOEHYE, TO3TOMY KeBaThH PEIITHAHN He MOTYT H BRIHYHK-
OeEBl SarJIATEIBATS DHOLY mEJUKOM. ¥ depenax 3ySer or-
CYTCTBYIOT, BMECTO EHX GYHKIHOHHDYIOT OCTPEIE POrOBbIE
uexisi, DTOKPHBAINNE YeRIOCTHRE KOCTH, ¥ 3Me#f KocTn
Yepena AMENT MHOTOUYHCIeHHEIE TOABMIKHEIE COeTHHeHH
{pwc. 318), 6aaroyapsa YeMy OHHU MOTYT IpPOTJIATHIBATE AO-
Oniuy, KoTOpas IHAYHTENALHO IPEBOCXOAWT IO TOJAIIHEE

camMy smel (Hanpusep, nTHIbM #itua).

Noxpaszniunan Zyra, kax 1 y amdnoénii, npeobpasyeres
B DORBASHYHLI SNIAPAT, A FHOMAHAHOYNApPe (DOZRECOK)
GYHERIHOHADYET KAK CIYXOBAS KOCTOUKA — CTPeMedko.

JobaBours#i cKeJeT, B OCHOBHOM, CXOQJEH CO
cKegeToM aMbrOni, HO OTIAHYACTCA HEKOTOPhIMA OCOGeH-
HOCTHMH, B mNeyeBOM HOACe AMEIOTCH KIounia (oTcyT-
CTBYeT ¥ KPOKOAHNOB) A HAATPYAHMHHAK, KOTODHE IORHI-
Iai0T NPOYHOCTL COEAMHCHHA NpPaBod M JeBoH CTOPOH
nnedesoro noaca (puc. 319). Coezunenne pebep ¢ rpyan-
Ho#i ¥ dopMUpOBaHHe TPYAHON KJIeTKH ofecNedlBaeT He-
NocpeACTReRAOE COSAMHEHMNEe NNEUYeBOre MORCA € OCEBHM
CKeJeToM (HAIIOMEMM, ur0 ¥ aMmbubull nnevepoil mosc pac-
TOAAraeTcA B MBIIIMAX TEJNA H ¢ OCEBLIM CKEJeTOM He CBA-
3aH), ¥V ameil moAc¢ sePpXEAX KOHEeYHOCTEll pegynmuapyercd,

el ed
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Puc. 319. Mrevesol nosc
U nepednue KOHaYHOGMU
Auteputss (Lacerta):

1 — kmovug, 2 — Ha0RORAMOYHLIT XPFL,
3 — nonamxa. 4 — xopaxoud; 5 — pelpa;
6 — 2pyduna; 7 — nepedHexopaxoudmit

xpAw, 8 — Hadzpydurnux
{no C. 1. Haymoay)

'/ a vy depenax KJIIOMHIL ¥ HaJ-
TPYAVHHHE CPAcTaroTCA ¢ 1ia-
CTPOHOM, 00pasys HEKOTODLIe
€ro IJACTHHKH {nepegHue
OapHbBle H PACIOJQGKEHHYIO
MeKAY HUMH HenapHy).
Taszopwii mosac, o0pasoBARKMH DOAB3EOIIHON, cexaIROI-
Ho#t ¥ 106KOBOE KOCTAMME, He HMEeT CYIeCTBeHERIX ocobeH-
nocreil (puc. 320). CrofogHble NepeAHAR H SaAHAA KOHSUHO-
CTH AMEIOT THIIMIHOE CTPOeHHEe, B 001aCTH KOJIHHOTO CyCcTara
(counenerue Heapa ¢ TONCHLID} PACHONOMCHA MEKAd ceca-
MOBHIHAA KOCTOYKA — ROJIeHHAA yaireyka. IIporcumanbir
PAI KocTeil TpeAILIIOCHE CPpacTaeTes ¢ GepuOBLRIME KOCTAMHA
(MNR MAJOMOABIEKHO COSAMHASTCH ¢ HUMH), 4 KOCTH IHC-
TATRHOTO DAAA TAKIKE NPOIHO COSAMHIIOTCS ¢ KOCTAME ILIIOC-
HEl, DOSTOMY BMECTO 'OJIEEOCTONHOIO CYCTABA BHIPAMEH MEXK-
MpeAACHeBRIE CYCTAB, COENHHAIOINUIN IPOKCHMATBHLIN H
AMCTANLHEIR Psaast KOcTell MpeAnIOCHbI.
¥ raTrepuil 1 KDOKOZHNOB BACHL OpIoxa HOA Koxel
DPaCOONATASTCA PAJ TOEKHX DOKDOBHEIX KOCTeM, KOTOpHe
HA3EIBAIOT OPIOMAKME pebpaMH, OFHAKO K HACTOAINANM
XOHApPAJNBHEIM pefpaM OHM HMKAKOI0 OTHOIDeHNS HE AMeE-
9 wor. Ionaraor, 94To OHHA Hpei-
CTABJNAIOT cofoil ocTaTKH OpIOm-
HOTO HaHIUpA cTerouedanos.

Puc. 320. Tasoewili nosc

8 = 3a0nutl xpawssoii ompocmox;
92 ~ nepedhuil xpatlesoii ompocmox
{no C. 1. Haymosy)
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BoamomxB0, KOCTHEIE MITACTHHKH IUIACTPOHA Yepenax Tak-
JHe TOMOJIOTHIHE GpICIIHEIM pelpam.

Muuiewnan cucmema COXPARAST CerMeHTHPORAHEBIN
XapaxXTep TONEKO B 00JIaCTA MO3BOHOYHOTO CTONG4, OCTAND-
HAA 9aCTh CKeJIETHOH MYCKYJIATYPH nNpeactapiaeHa Aud-
¢epeHIINPOBAHELIMY MHIIOAMH, PachoJIOXKeHHEIME BOK-
PYT CYCTABOB, KOTOpHIE 00ECIIeTHBAIOT YaCTHEE ABIKEHNA
onpeAeNeHHANX Kocteit, ITosToMy ABH)KeHHA penTHIANH
foXee cIOXKHEBIe H MHOTOOOpazHRe, yeM v aMbpudui,

Meimuns moAca safHeldl KOHEYHOCTH IJIaBHBIM o6pa-
30M OPUKPeNNdNTcA He K KOCTAM Tasd, & K XBOCTOBBIM
no3roHKAM,. CKOPOCTh NepeBHMEHHS NPeCMEIKAIOMHXCH
TO TBEPAOMY CYOCTPATY SHAUMHUTENBHO Hojlee BEICOKAM, UeM
y ampnouit, Yeenrnyenne dpeaa mMeifHEIX NO3BOHKOB CO-
npopoxgaerca ZuddepeHOHEPORKOH XOpOIO PAsBHUTOM
MYCKYJNATYDH IIeHM, H3-38 UEro TOJAOBA CTAHOBHTCA TOA-
rmxkHOl. [lockomsky y penTaamii mMeeTcs MOJNHOUEHHAA
TDYAHAS KJETKA, ¥ HAX DPAasBHBAETCA MeXpebfepHAad Myc-
KYJATYDa, KoTopad ofecieuHBaeT H3MeHeHNA ofrpeMa PPy A-
HOH KASTKH, HeolXoAuMEe JUia pefepHoro THOA ABIXAHMA.

ITuwesapumenvnas cucmema penTuauil 6oaee aud-
depeHEIHpPOBAHHESR, 1M Y 3€MHOBOAHHX. PoToBaA OONOCTH
9eTKO OTAEeReHA OT MMIOTKH, IPHIEM ¥ KPOKOAIIOB H depe-
max poToBad HOJIOCTH OTAENEHA OT HOCOBOH NOCPEACTEOM
KocraOTO HEGA (cM. pue. 315). JKemesu poToBOi MOMOCTH
PasBATH Ay4ile, yeM y aMmbubmid.

Ha ane poronoit TOJOCTH AMeeTCA MOABHMIKHEIN A3BIK,
cHaf:xeHHLIH cofcTEReHHOlt MycKymaTypo#, nprdeM dop-
Mp ASLIKA ¥ PASHEIX BHAOB HEOJWHAKOB2. B uacTHOCTH, ¥
HEROTOPHIX Amepnil (HAUpHMep, araM) ol NAOCKHE u cy-
JKHBAETCHA KIepeRH, Y aMeil m MBOrux amepul (danpn-
Mep, BapAHOB) A3EIK NIWHHBIHA, TOHKHE I pasgpanBaeTcA
H& KOHLe, ¥V XaMeJICOHOB 04YeHb AAHBHHEA SA3BIK HMeeT Ha
KOHIe pacmupense u T.4. ODBIUHO AZRIK Y1aCTBYET B IpO-
mecce BOOHBRHHS NTHINH, HANDHMED, XAMEJEOH ¢ TOMO-
IIBIO ASEIKA 3AXBATHIBACT MHIOY, OTHAKO Eepearo ero dyuk-
uusA He OrPAHUYMEBAETCA STHM, TAK, 3ME€H M MHOTHE
AIEPHIH ¢ NOMOIOBIO A3KKA ONPeAeNI0OT 3aaaxH (B 3TOM
YYaCTRYeT AKOOCOHOR Oprax).
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Y 6ONBIIMHCTBA peITHXMH MMEIOTCA KOHUYeCKHe
3y0BI, ¢ TOMOIBIO KOTOPHIX JKABOTHOE YASD/KUBACT ITHILY,
OAHAKO JKEBATh DENTHJIHH He MOTYT, HOATOMY LJf TOTO,
gTo0Bl OTOPRATE KYCOR OT KPYHHOH ZOoGHIYH, HPHXOAUTCH,
VXBaTRBINNCEH 38 Hee 3y0aMH, IOBODAYMBATLCA BOKDYT CBO-
eif ocu (Tak OOCTYNANOT, HaipBMep, KPOKROAUARI). JyOwl
PacIoJIaTAIOTCA HA MEeXKJYeNIOCTHHIX, BepPXHeJeNIOCTHRIX,
HIMHEYENIOCTHLIX (SYyOHEIX) B KDBIIOBUAHMY KOCTAX, B
oranyre oT ampuoHil, COMBEHK He Hecer 3y0oB (HeKA0Ue-
HEe cocTapifer rarrepma). O6prugo 3y0H MONpocTy NMpu-
PRCTAIOT ¥ KOCTH, H TOJBKO ¥ KPOKOAHIOR OHA HAXORATCHA
B aNbLBEOJIAX, YTO ZenaeT BX Gomee yCTORYIMBRIMHE.

Humepon Gosee ZAAHALINH, YEM Y 3eMHOBOIHLIX, UTO
ofpsACHAeTCA 3HAYNTENLHO GONLIIeR HIMHON IIeH penTu-
Jui {pac. 321), HanoMuauM, 970 110 THHIEBOAY MHINA TONLKO

IPOABHTAETCHA H3 I'IOTKH B Ke-
AYAOK, KOTODHI AT B Ite-

4 penHeil gacTH 6pOIOHCIH mO-
noctH. CTeHKE meayara
cHafKeHK XOpoImo pas-

BATOH MYCKYyJIaTypoii,

( ,
r” 5 UTO ofecmeumsaer ero
; 'l
=" | Puc. 321. Obwee

fe—><6 pacnonoxeHue HYMPeHHUX
OP23HOE CaMKU KaBra3scKoi
azambi;
1 — npaeoe npedcepdus;
2 — nesoa npadcepdue;
3 — wenydovek; 4 — mpaxes;
§ - neaxoe; 6 — nuweeod;
7 — menydox;

8 — dgengdyamunepcmHan
KLuka; 9 — MOoRKas KutiKa;
10 - moncmasn KULKa;

11 — savamounil cnencl
SHIpOCHT Kuiny, 12 — npaman
Kuwxe, 13 — ROROGIL KNOBKY,
14 ~ nodwenydoyHas weneas;
15 ~ cenesenks; 18 — neveHs,
17 — WeuTeHBil My3sipsb;

22 — s 18 — WenuHLIi ADOMOK;
19 — Aauunuk: 20 — aliueeod;
21 = nouks; 22 — Moveenil
nyssipe (no H, H. Kepmaweey
U coaom.)
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nepuctanbTuky. Hz menyara xumyc monajgeT B TOHKYIO
KHDIKY, HAUHHAIOIIYIOCA EEHAAUATENEPCTHOR KRIIKOil, B
KOTOPYIO BHAZANOT TPOTOKK IeUYeH M MOMKeIyAOUHO0H xe-
NieaRl, PACIOJIOMEHHOE B HepBOi nmerTihe TOHKON KHUIKH.

Cpenae HECKONBKO IeTelb, TOHKAA KHIIKA NEPEeXOIUT
B TOACTYIO, IpHYEM B O6JACTH Iepexoia ¥ PenTHIrM IMeeT-
cfi AeBG0JIBINOH BRIPOCT — 3avATOUHAA CAenas KHINKA, KOTo-
Pad ¥ CYXONYTHEIX DACTATEALHOINHEIX BHAOB vepenax Jio-
BOJIBHO XOpOitt0 paspATa. HanoMHHM, uTO clelas KHMIOKA
OTCYTCTBYET ¥ anaMAnil. 3aAHEN oTAer TOJNCTOH KHINKY 06-
Pas0BaH IPAMOCH KHMINKo#, KOTOpas OTKPHEBACTCHA B KJIOAKY.

Ho xapaxTepy IATAHNAA PeNTAINNA OUeHE PAZHOOOPAS-
HH, CpeIH HHX MMETCa OoJpIIoe KOJIWYECTBO XHIHH-
KOR, EaIpEMeD BCce 3Med, BAPAHLI, KPOKOAWIEL B ap. YacTs
BHJNOR OUTAETCA PACTHMTENLHOK namelt, HanpumMep araMsl,
MHOTHE Yepelaxn. ¥ PeNTAIHE OTHOCATEALHO MeAJIeHBRH
o0MeH BemjecTB, MOSTOMY OHH CIOCOOHE [JIATENbHOE Bpe-
MA TONOZATE {HECHKONBKO MecatleR H Jaxke Ooxee rogs).
Ofmas gIneEs NHIEBAPATEABHOTC TPAKTE 3ABUCHT OT Xa-
paxTepa MMIEH: ¥ IIOTOAAHEIX OH KOPOYe, 4 ¥ PACTATENE-
HOAAHHIX — AJHAHHEE.

Hduixameavnan cucmema copepillegHee, 9eM v aMbutuii,
4T0 upoaendercd B Gomee weTkolk arddepeHNUPOBKE BOSAY-
XOHOCHHIX IYTEH A 3HAYHTEILEOM YBEIMUYEHEHH QYHKUMO-
HaJLHOH oBepXHOCTH rasoodmMens B Jerkmx. BoaayxoHoc-
HBIE OYTH YETKO HOAPAasfendIoTcd HA BepXHHe — HOCOBYIO
HONOCTD {HAMIOMHNM, 9TO ¥ COALHINHCTBA BUEOB OHa o0bean-
HEHA ¢ POTOBOH MONOCTHIO, HO ¥ KPOKOAANOE H Yepenax 3TH
HOJNOCTH pasAesieHEl KOCTHHM HEGOM) ¥ HMMKHAC ~ TOPTaHb,
Tpaxe B GpoHxH,

CreHrH ropTaHd OOOAEPKUBAIOT TPDH XpAlia — Nap-
HEIe YepNAJIOBMAHEIE ¥ HeADHKH nepeTEeEAAHEE. anH-
HAA TPaXedA NOAZEDKHBASTCHA B OTKDHITOM COCTOAHAM Oia-
TOAApA KOJBIEBHAHKIM XPAIIEM B e CTEHKAX, Jlerkue Hme-
10T pasHOOOpasHYK Gopmy (pme. 322) u Gomee chaoxHOe,
qeM y am¢pnbuill, crpoerue. B orainane oT NOCHENHHX, HA
BHYTpeHHeill HOBEPXHOCTH JIeTKUY penTAnuil ofpasymores e
MeJfKHe BBRIPOCTEI, & CACYKHAA CeTh IEPEropofckK, KOTOpHIe
topMupPYIOT MHOXKECTBO HeGONBLINHX BHYTDEHHHX AYCEK,
HMEIOMIEX B COBOKYHHOCTH TOPasno GONBIIYIO MOBEPXHOCTE,
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qeM ¥ MEeIIKOBHIHOTO JIer-
Koro amdubuii. Creaxu
A4eeK MPOHH3AHBL GONL-
UMM KOMHIECTBOM KpoBe-
HOCHBIX COCY/OB, IPEHOCH-
IUX BEHORHYI0 KPOEDb R
razoofMeHa ¢ JerOYHEIM
BO3AYXOM. ¥ MHOI'YX sAle-
pai (ocofeHHO ¥ XaMeneo-
HOB) 3aHAL 94CTH JIETKHX
BRITAHYTA B BUZe NaANbBIE-
BHJHBEIX BHPOCTOB (OHHM
HA3BEIBAYOTCSH JIETOYHRIMH
MEMIKAMA), TAM CTCYTCTRY-
. 10T gUedKH, IOSTOMY r'aso-
obmeH He naer. Hanbonee opocToe ¢TpoeHNE HMEIOT JerKne
reTTepril, HanoMmHAOIAE Jerkne aMmGudni (cM. puc. 322),
a caMoe CHOKHOE — Uepenax H KPOKOJHJIOR.

Hocryoneaue a yianeHde BO3NYXa Yy pentunmnii nmpo-
HCXOAUT He 3a CYeT SArJiaTHBAHMSA, A MOCPEICTBOM DHT-
MUMHOPO COKPaIeHHA MeskpebepHhIX MR, HOMEHIIOIIAX
ofpeM rpyaHol kineTkd. [Ipu Baoxe yseandnpaeTea ofbem
IrpyaHOH KJETKH, JIeTKHe INACCHBHC DACIIADANIOTCA, 9TO
IPHEOAAT K YMEHbIIEHHIO JABJNEHUA BHYTPH EHX, OTC-
My atTMocepHEH BOZAYX 4epes HOSAPHA 3a2cachlBaeTCs B
BeDXHHME MYTH, H3 HEX Yepes ropTaHHYIO IIeNk HOCTYIAeT
B TOPTaHD, 3aTEM B TPAXEI0, KOTODAA AeJHTCA Ha ABa 6DoH-
Xa, HeCYIINX BOSAYX BenocpeACTBEHHO B JIETKHE.

IIpM BHIROXe CPYAHAA KJIETKA CKAMACTCH 7 BEIAAB-
JMBaeT 3 JeTKHX BOSAYX, KOTOPHIH yAaNdeTcCA TeM XKe
nyreM, Ho B oOpaTHOM Hanpagnenun, Taxo#t Tan gmxa-
HAA HasklBaeTes pebepnriM (HamoMHAM, uTo ¥ ambubmi
OTCYTCTBYET oOpMIeHHAA IpyAHAA KIeTKAa, I09TOMY pe-
GepHOe JHIXAHEE ¥ HUX HEBOZMOXKHO).

KoHoe abIXanve ¥ PElITHIAH OTCYTCTBYET, HOCKOME-
KY IOKPOBLI Tela MMEIOT TONCTHIEE poroBoil caoil, KOTOpHIA
QUeHL CHABHO OTDAHHYHBAST CBODOZHYIO AUdDY3IHIO Tas30B.

" Hocroapry sMGpHOHANLHOE DA3BHTHE NPECMEIKAK)-
IHEXCH DOAHOCTB) NPOMCXOWT B AMe H He CBA3AHO C
€CTeCTBeHHLIMHA BOAOEMAMH, afepHoe AbIXaHME ¥ HAX OT-

PasnuuHbie muis
aHympenrHeld cmpyKkmypol
NOSKUX MPOCMBLIKMIOWUXCA:
A — zammepun; & — aapaH;
B — xaMeneoH {BHELUHUT 8U0 MeaxLx)
{ro C. 1. Nesywruny u coasrn.)
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Purc. 323. Cepdue awepuiss:
T — obwui cmaon coHHb apmepuil;
2 — GHYIMIPBHHAR COHHAR SPMepUA;
3 — HapPYRHBR COHHAR BPMOPUR;
4 — nozouNEA apmepun; § — nesas dyza
aopmsi; B — npaaas Jyz2e aocpme;
7 — NOGKMOYUYHER apMepus;

8 — nezounan aons; 9 — nonan seHa
{HLKHAR) 1 DBE APEMHLIE BEHBI
{sapxuue); 10 - criuwnan aopma;

11 — xenydouHo-KuwewHas apmepus
{x sHympennocmam) (no C. 1. Haymosy)

CYTCTBYET, a4 rascobMeH B sitie ?
OCYIHECTBIACTCA 38 CUET ANaAH-
TOUCA W JKEITOTHOTO MEIDKA.

Kposenocnas cucmema pen-
munult Gonee auddepenauposana,
910 nosponaer sddexTHBHee pasge-
JASTH APTePHAJBHEYID H BEHO3HYIO
KpoBb. CepALe COCTOHT M3 TpeX KAMED, HO Ipeacepius
pasfeseHn OONAHOH neperopopaioil, UpH »TOM DpeacepIHO-
SKeTYAOIKOBOS OTBEPCTHE He 0bmee, KAk y ambuluit, a nu-
JUBHAYVANLHOE ANTA KAMAOr0 nmpeacepaus. BeHosHBIH cHHYyC
BXOAHT B COCTAB IPAROTD JKESYAOUKA, APTEPHAJLHEIN KOHYC
pexynapoBal (COXpAHAETCA B pyIMMEeHTADHOM BHAe ¥ rarre-
puil, a TaK¥e HEKOTOPLIX BUMOB AWIEPHI] U UePEIaX), NOITO-
MY apTepHn — TpaBad U JIesad AYTH, 4 TAKXe JIeTOYHAA ap-
TEPHA OT HeTYROUKA OTXOEAT CAMOCTOATENbHO (pHc. 323).

Crpoenne KeTyIoYKA SHAMUTEILHO CIIOKHee, UYeM YV aM-
dubnii. ¥ Bcex penTuiauil KenynodeX MMeEeT BHYTPEHHHE
DeperopofKd, KOTOPHIC NPENATCTEYIOT CMEMMBAHHIO B €ro
IOJIOCTH apTepHalbHOI M BeHO3HON xporu. Hemonnas ropn-
B0HTAJILHAHA NEPeropogRa pasaeAdeT OOJIOCTD JKEeXYACUKA Ha
ABe K&MepPHI — BeHTPOAATEPAILHYIO {ET0YHYI0), HAIPaBJIeH-
RYI0O BHH3 M BID2BO, H AOP30JATERaJbHYI0, KOTCPAA 3RHM-
MaeT BePXHIOIO H JIEBYIO OT IEPeropPOAKH JACTh KeJYAOUKA.
DopsonarepalbHAA KaMepa AeHTCHA KPYIHEIM MBIICUHLIM
rpeGHeM, HA3LIBAEMEIM BePTURANBHON IEPErOPOAKOH, HA ABE
HaCTH — Jiesyio (APTePHANbHYIO) H OPABYIO (BeHO3HYIO), KO-
TOpaa coolIAeTCH ¢ BeHTPOJIATEPAABHON KaMepoid.

B cucrozxe mpeacepauii KPOBL M3 HUX MOCTYIIACT B YKedy-
Ap4YeK 'epes OTAeAbLHBIE OTBEPCTHS, OPH 3TOM APTepPUAALHAS
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KPOBBL 13 JIEROTO IIpecepANa BRITAIKHBACTCH B AGBYIO JACTh
HopsonarepansHeil KaMeph! XeAyAoUKa, 8 BeHO3HAA KPOBb
H3 IPABOT'O NpeAcepAus — B IPABYIO YacTh TOH Ke KAMEeDHI.
Hz opapBoit yacTH KPOBB 3aT€M IEPETEKaeT B BEHTPOJAATE-
PATBEYIO KAMEDY, ¢ KOTODOH, KAK MEl y3e FOBODHJIA, OHA
coobmaercs. CMeIIRBAHNI KPOBH B DTOH KaMepe IPeINAT-
CTBYIOT NpeAcepEHO-KeNyNLOYKOBEe KAaNaHnl, KOTOPLE B
9TO BpeMs IPUNETAOT K BepTHKAJNBLHOM IeperopoaKe Kery-
JOUKa, OFTOMY BeHOSHAS H ApTepHANbHAA YaCTH NJOP30oJaa-
TepaJbHOH KaMeDH OKASHBAIOTCS pasfeleHHBIMH.
AprepuanbrHEag cucTeMa 6ONBMOTO KPYV-
ra KposooOpamenusa. HKorga AazusaeTcAd CHCTON&
MenyAOUKA H JABJICHEE B €10 DOJOCTH BO3DACTAeT, BEHO3-
Had KPOEL U3 JIEroYHoi (BeHTPONATepANLHOMR) RaMeps!, o0 Ee-
AMHEHEOH ¢ BeHO3HOH HACTHIO JOPSOJATEDANLHON KaMepsi,

A b

Puc. 324. CxeMa LupKyNAUUY Kpoel & cepdue sapaHosol silepulbt.
fipedemaenenyan KapmuKa xapaxmepHa He 4N 8cex HuHE XUBYUILX
RPECMBINEIOWUXCH, 00CEME MHOR00GPEIHEIX 8 OMHOWeRUY crocoBoe YupKynRauuLy
A ~ copius 6 MOMEHITI COKDELLSHUR (Cucmons) npedcepdud U paccnalineiius
{Ouacmonsi) xenydouxa; E — ¢ momenm duacmonkt npedcepduil u cucmonst
KefydouKa. BenbiMy cpenkamMy ROXAIgHE NOMOKL apmMepuanesHou Kpoat,

a JepHLIMU — NOMOKY 68HO3HOT. B dannom criyuas xemydouex 4acmuyHo
nodpaadenex sepmukancHoll nepesopodnoil (2) Ha apmepuansHyo nofocms (1}
U emopoil 06LeM, Komopuili make nodpasdenen Opyzoll HENOMHOG NepeROPOANGT,
HACMO UMEHYEMOU MbILUEYHEIM 3petHeM (5), Ha 8HOINYI0 NomocHb (3)

U nezounylo rorocms (6). Ha A vepnan cmpenka ofxodum ceclodneld Kpail
MbileuwHOZ0 2pelna; 4 — 8eHOIHaR nadyxa; 7 — neaoe npedcepdue; 8 — Apagco
npedcepdue; 9 — npasan cucmemten Ay2a; 10 — neeas cucmemHas dy2a;

11 — neeovHan apmepts {no Bebby u coasm.)
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MOCTYIIAeT B JAEFOUHYIO APTEPHIO, ¢ KOTOPO HATWHACTCH Ma-
JILIA Kpyr KpoBooOpamenna (puc. 324). Or aprepuanbrnoii
YaCTH AOP30JaTepanbHOR KaMepsl ¢ JEBO CTOPOHEBI JKEAY-
AOUKS OTXOZWT IpaBad AyTa aopTsi, HECYIAA apTepHANb-
HYIO KPOBE, & OT CepPeJHHEI JHeNYA0MKa — JeBad JyTra a0pTh,
B KOTOPOI KPOBL, KAsanock GB1, A0MEHA OLITa ObITE BEHOS3-
Boil. OgHako ZaRMeHMEe KPOBK B MOMEHT CHCTOJE] OTOLBUTA-
eT MeperopoiKky, PasfeNsolnYI0 APTEPUANILHYI) H BeHOSHYIO
KaMephl JKeTyJouka, NOSTOMY B BEHOZHYIO KaMeDy TaKKe
OOCTYNaeT YHCTafd ApTepHaipHAd KPOBb, XOTd HHOTEA B Jie-
BYIO AYTY AO0PTHI MOMET HOCTYNATL W CMEINAHHAF KPOBb.

Hocxonpry neBas gyra a0pTHl OTXOAHT OT 3KeNYAOTKA
npapee IPaBoOi GYTH, STH COCYARI 00pasyioT XapaKTepHBIH
AnA peaTUJIR# meperpecr. B panbpHeifineM oT GpaBo# Zyra
OTXOJAT COHHRIE H NOAKJIOUYHYHEIE APTEDHH, HEeCYIIHe ap-
TEPHANLHYIO KPOBb K I'OJIOBE H 00eHM NepeaHAM KOHeYHOC-
raM. O6e Zyrm aopTsl (NpaBadA U jeBad) orubaioT cepame ¢
$0KOB E HUKE eTQ CINBAKTCH B HEHAPHYIO CIHHHYIO a0DTY,
OT KOTOPOI OTXOAAT BETBH KO BCeM BHYTDEHHHM OpraHaM B
creHKaM Tena. B sagHelt 9actn Tesa aopTa oTHAeT ABE XPYH-
Hble NOAB3NONINLIe ApTepHM (OHHM KPOBOCHAGMKAIOT BagHHe
KOHEYHOCTH) U HPOAOIXKASTCH B XBOCTOBYIO APTEPHIO.

Oprasd3anug BeHO3ZHON CHCTEMB He HMe-
eT IPHHIHIHANBHBIX OTAAYRH oF amdubnuii, 3a HcrIOUE-
HHEM OTCYTCTBHA KOXHBIX BeH, BeCYIIMX APTEPHATLHYIO
KpoBb (HANOMHEM, YTO V PENTHANRNA OTCYTCTBYET KOKHEIM
rascobMeH).

Manwmii KPYyr KpoBoOOGpaNeHH A HAYHHACT-
CH ¢ JETOUEOH apTepHH, KOTOpPasd BCKODe IOCJ]e OTXO0MXAe-
HHA OT KeAYAOYKA JeANTCA HA ABe BeTBH, HAUDPABAAIOIIH-
ecad B IOpaBoe W JeBOoe JierKoe, I'Jle PACIAMAKTCA Ha
KaOMISZpE. ApTepHalbgad KPOBb OTTEKAET OT JEPKHX IO
npaBoil U JNeBoil JTeroUHKIM BeHAM, KOTOpHIE CIMBAIOTCA B
€OIAHYI0 BeHy, BIAAAIOMIYI0 B IIDABOE MpeZcepane.

Boxee Cmo)XHO YCTpPOSHO CepAlle ¥ KPOKOIANOB, ITO-
CKONBKY ¥ HAX AMECTCH NONHAA NepercpoAKa, Pasaeiaio-
Hiag OOJIOCT: JKeAYyJZOuxa Ha JBe H30NHPOBAHHBIE WACTH.
HosroMy apTepuanbHad KPOoBbL MONLAXAET B IIPABYIO AYTY,
a B JIEBYIO Te4YeT BeHOZHAA KDPOBb, OBHAKO ¥ HHX B OCHOBA-
HUH apPTePHEaJbHBIX CTBOJOB MMeerTcd HpOoXon (MaHUIIeBo
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OTEEpPCTHE), Yepe3 KOTOPHIH apTepRalbHAA KPOBH BCE XKe
TNPOHHKAET U3 NPABOH AYTH B JieByio, HTak, y KDOKOSHAOB
ApTepHAJIBHAA KPOBb HOYTH OTJAeNeHA OT BEHOZHOH.

ITo cpasHeRUK© ¢ aMOUOASMHN PEOTHIMH UMEOT GOMb-
LIy:0 YACTOTY cepanebuennmit (HanpHMep, ¥ MpPHITROH ALle-
puns: npuMepHo 65 cokpamieHdil B MUHYTY), Gosee Bhico-
Kuif cepaeunsiii wegexe (Ao 2,1), v HMX BHIIe ZaBJIEHUE
KpOBH H OnicTpee XpoBoToK. Kpome Toro, B KpoEW DenTH-
JIAH CORePIKUTCA B IRA Pasa GONbile SPHTPOIATOR K 3HAYH-
TenbHO Gonbille KHCAOPOAHAS eMKOCTb KPoBH (M. Tabx. 5).
Bce 370 AeaeT HATEHCKBHOCTh 00MeHA BeillecTs NpPHMeEp-
HO B 5 — 10 paa Goslee BEICOKO#H, IeM ¥ 36 MHOBOAHEIX.

Jumgamuueckas cucmena passura xopoiro. Jinmda-
THYECKHE CepPAa HeMHOTOUHCHSHALRI, CaMbie KPYIHLIE N3
HEX PaCION0OKeH: B 00nacTH Taza. JlumdbaTuueckne cocy-
Il BOAKAIOT B PASNHYELIE BeHK, HO, IFABHLIM 06pasoM, B
APEMEBIE BEHEI.

Buideaumeavnan cucmema y BceXx aMHHOT, B TOM YHCJE
U TpPecMEIKAIOOIAXCA, IPEACTABACHA ropasno 6onee corep-
HIeHROM TaA30B0# Houkoii, HIu MeTaHedpoCcoOM.
XapaxTeprafg A1 BAPOCAMIX ARAMHHI TYJCBHHIHAH 1TOY-
kxa (MezoHedpoc) vy aMEAOT HYHRKIAORUPYET TOJBKO ONpe-
JelleHHLIR nepuof sMOpHMOHAJNBHOTO PA3BHTHA, a HOTOM
3aMeHgeTCA MeTAHedPOCOM, KOTOPHIE DYHKIHMOHMPYET ¥
Bapocaoill ocobu B Tewenme Beeil usHu. TaxumM obpasom,
vy sMODHOHOB AMHHOT DOCIEA0BATENLHAC CMEHAIOT APYT ADY-
ra TpH HOKOJeHHs NodeK: mpoHedpoc, MesoredDOC B Me-
Tanedpoc, oGpasyomuecs U3 obmero Taxa HedporeaHoii
THAHK, NIpHYeM KayKJaa U3 HUX (HauHHAA C Me3oHedpoca)
ofpasyerca Nosaxyn OpefsAyiiell modxn.

MopdodyaruroHansHol eguaARNCH MeTaReDDOCE SIB-
ngerca BedpoH, COCTOANINHA H3 NOYEYHOr'0 Teapna (Kan-
cyna Hlymnauckoro — BoyMeHa ¢ COCYRMCTHIM KAYHOU-
KOM), B KoTOpoM QHALBTpyeTCA DepBUYHASA MOUYa, U
CHCTeMB! KaHAILIER, MAe OporucxoanT o6paTHas peabcopb-
nua B dbopMupoBaHMe BTOpAYHON Mouu. B oriamume ot
He(hpoHOB MesoHebhpoca, 3/leCh BCerAa OTCYTCTBYeT BOPOH-
Ka, A4 KaHAJNBIE HMMEIOT 3HAYNTEJAbHO GOABOIYIO AAAHY,
TI0BTOMY 0GPATHOE BCACHIBAHTE N3 IEPBWUHON MOUM BELIECTs,
HeoOXOZAMEIX OPraBEHM3My, KOTOphie HPOXOAAT 4Hepes
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drasTpanAOHANI Gaphep i B pe3yAbLTATE OKASKIBAIOTESA B
NepBUYHON Mouye, Haer repasgo Gonee adpderrreHO.

PasnuuaoT DpOKCEMANTLER KARANE, OTX0ZAHE oT
KAaICyJhl NOYedHOro Teabua, ¥ AUCTANBHBIHA, KOTOPHIH oT-
KpHIBaeTcda B cofuparenvnyio TpyGouky. Ilpu srom B mpo-
KCHMAJbHEIH KaHaskeln IIOCTYRAET OTHOCHTENLHO GONninoe
KOAMTECTBO MePBAYHOE MOTH, a H3 ZUCTANLHOIO KAHANL-
ua B cobUpATENHHYIO TPYGOUKY TeueT BTOPHYHAA MOYA,
of'beM KOTODOH SHAYHTENHHO MeHblllie. B IPORCHMAILHOM
KAaHAJNBIE OPOUCKXOAUT AKTHABHOE (C SATPATAMH 3SHEPTHH)
BeAchIBAHME K3 ODePBHYHON MOUA 3/JCKTPOJNATOE, MNIIOKOSH
M ApYFHX OCMOTHYECKH AKTHBHEIX BEIUeCTB, B DE3YALTATE
gero THAHEBAA MKHAKOCTh BOKPYI KAHAJLIA CTAHOBHTCS
THOEPTOHAZHOA ¥ B COOTBETCTBHH € IPABUIAMH OCMOTH-
YeCKOr0 TPAHCHOPTA BCACHIEAET BOAY H3 MOYHM, HAXOAA-
miefica B KaHanenax. B pesyarrare o6BeM MOIH YMEHb-
IIaeTeA ¥ OHa H3 OepBHYHOI cTAHOBHTCA BTOPHYHOIN.

Bee peabcopbupyeMbie BEMIeCTBA NOCTYIAIOT B KPOBE-
HOCHBIE K2ZMMHAJADE], KOTODHE PYCTO OIUIETAIOT KAHANBIH
HedpoHA, HPATIEM HMEET MECTO NIPOTHBOTOYHHI MeXaHH3M,
T.e. HANPABNEHHe ABHIKEHHRA MOYH B KAHAJbLIE NDOTHBO-
NMOJOMHO TOKY KPOBH B COCYA8X, 4YT0 nopauaer sdpder-
THRHOCTE npounecce. Cneayer orMeTUTh, 4YTO peabcopOunu
HOABEPrainTca TOALKO BellecTBa, HeOOXOZHMEIe OpraEHu3-
MY, TOTAA KAK HIPOAVKTH cOMeHa OCTAIOTCA B MOJMOCTH Ka-
HaJIbI4, TOCTENSeHHO KOBNEeETPHPYACH.,

Hedporr! pentunuil Oprage30BaAHE! NPOLIE, YEM Y APY-
THX AMHAOT, NPOKCHMATHELIe KAHANLITE ¥ HAX HENOCPeACTBEH-
HO fepexoaAT B ZECTAAbHbIE. KomwuecTBo HedDOHOB B IIQU-
KaX penTiiait ropasao Sonpmee, seM y amdubuii (oxono 5000).

KoHeuyHEIM TPOJYKTOM 830THCTOTO 00MEHA ¥ IIPeCMBIKA-
IOIIHXCA ABAAETCH HEPACTBOPHMAA MOYeBas KACJIOTA, IS BhI-
BeACHUA KOTODOI He Tpebyercsa GOMLIIONO KOAHIECTBA BOILI,
9T0 DO3POJNAET DENTHIRAM SKOHOMMTE BOAY. Colu MoueBoi
KHCJIOTH CEKPETHPYIOTCH B IPOCEET KAHAJZLIA H B BHAE CYC-
NEeH3HH NOCTYHAIOT B cofmparencHbie TpyDodKHA, & M3 HHX B
MOYEBBIBOASAINNE OyTH. Y00k KPUCTANAL! KACIOTH He OCAK-
JANKCh BA CTeHKAX, KICTKH BHYTPEHHEH BRICTHIKKE MOUYEBhI-
BOAAOIMX NyTell BRAENAIOT CANSE, COTNEPIKAIIYIO MYIIAH, YTO
TPEAOXPAHACT CTEHKH OPraHa OT IOBpeIKAeHHH.



Moueraa KHCIO0TA KAK KOHeMHBIH IpOIYKT OOMEHa BLI-
BOEUTCA y GONBUINHCTRA BHAOB DEOTHIHI, HMeIOIOHX, Ta-
KAM 06pasoM, YpHKOTeMmuecKmil THN ofbmena. Ommaxo y
PATTEPHH BHIBOZUTCA He TOABKO MOYeBaA KHACHOTA, HO H
MO4YeBMHA (ypeoreawueckuit Tam), a vV BONHEIX UYepenax —
MOUYEBHHA B SMMBAK (AMMOBHOTeNHYecKHH THN ofGMena).

W3 mouek MOYA NOCTYIAST B MOYETOUHHEKH, KOTODEIe
B X0fie IMOPHOHANLHOrO PDASBMTHA OTIIHYPOBHIBAIOTCA OT
sagHed TaCTH BOABPOBLIX HPOTOXOB., MOUETOTHHKYN OTKPHI-
BAIOTCHA B KJOAKY CO CHHHHOH €TOpOHH, ¢ OpIOmHOE CcTO-
POHEI B KJIOBKY OTKPBRIBASTCH MOYEEBOH HySEIPE (OTCYTCTBYET
y KPOKOIWAO0B K 3Meif),

ITonosaa cucmema. MyxxcxKasa MHOJNORAA CHC-
TeMa NpeRcTABAeHA CEeMEeHHEHKAMH, NOJOBLIME OpPOTOKA-
MH, ¥ caMIoR GOMBUIAHCTES PEUTHAHN HMeJOTCA COBOKY-
oATeNbHBIE OPradu (ppc. 325). ITapake ceMeHHUKH NMOJA-
BellleHs! Ha GphixKeiike B DOJOCTH TeA N0 GOKEM OT IOSEO-
HECYHOrO crTonfa. ¥ caMROBR peIyEHPyeTcda HE Bech
npoaedpoc — COXPAHAETCA €r0 NepefHAA 9acTh, KOoTopad
saTeM npeofpasyeTcd B NPAAATOK ceMeHEHKA. OT ceMeH-
HHKA 0TXONAT MHOTOUHCJIEHHbBIE CeMABLIHOCANINE KaHANb-
nBI, DPOZOJIAIONTHECS B KAHANLIL OPHAATKA, KOTOphIE,
B CBOIO OYeDeAb, OTKPDHBAIOT-
Cs B CeMAnpoBoA — BOAbpOB
opotoX. Miosnepos npoTox y
caAMU0B He cOXpaHAeTCH.
CeMANPOBOAE OTKPLIBAKYICHE B
MOYeTOYHAK HA CBORH ¢TOpoHe
TeJa He3amoNAro KO ero Buaje-
HAA B KA0AKY. BEIPOCTE ¢TeH-
KH KJ0aKH 00pasyloT COBOKY-
NHTEJbHRN Opraf, ROTOPHIH ¥
Amepun, u gMell ABAdeTCA

Puc. 325, Mouenonoeod anmapem
camua Kaexasckol agambr;
1 — nouxa; 2 — Moveaod Ny3bipb,;

xuuwa (rio H.H. Kapmawssyucoaem)
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OapHBIM, Y Yepenax B KPOKOJMJOB HENAPHEIM, 3 ¥ raTre-
puii orcyrerByer poofige, IIpu nonosom BosbymIeHUH coO-
BOKYIHTENLHEIE OPraHkl BRINAYNBAIOTCH HADYKY, OAHHE H3
HUX BO BpeMA NOJOBOTO AKTA BBOAHTCA B KJIOAKY CAMKH,
KYE& 3aTeM BBOTHTCS CIIepMA.

YV uepenax W KPOKOZHAOE BAOHE: OPIOIIHOH CTeHKM
KJI0AKU DPOXOAMT Oapa rpefueil — nemmepucThIX TeN, MeX-
Ay KOTOPEIMH UMeeTcH KaHaBKA, 3aRaHIARAIOHIAACH MON0OB-
Koii. Taxkaa eTPYKTYpa OYeHdbh HANOMWHAET NONOBOH dieH
MnexonuTalolnux, Hpu nomosoM BORGY:RAGHUM TOJOBKA H
NENIEPACTHIE Telia HANOJHAITCA KPOBLI0 H 3HAYATENBHO
yBeamuneatoTed. FOM0BKA BHICOBEIBAETCA A3 KJIOAKH H BBO-
HETCH B KI0AKY CAMKH, 4 PaspiyBIIAECA IEIepUcTbie Teaa
CMHIKAIOTCA CRODOZHEIMY KpadAMM, HpeRpalgasd KAHABKY
MeXtAY HMMHM B 3aMKEHYTYIO TPpYORY, KO KOTOpOii B KACARY
CAMKH Heperexaer cnepma. HHETepecHo, 9To ¥ CAMOK B 3a-
POAKIINEBOM COCTOSHHM 3TH CTPYKTYPHI TAKIKE 3aXJaALIBA-
I0TCA, HO B AaNbHeHIeM He PASBKBAIOTCH, & Y BIPOCIOH
CAMKH COXDEHAIOTCH B BUAe He(DVHKIHOHAILHOIO KIHTODA.

HeHckag nMonoeasg cucTemMa obpazopara nap-
HEIMY AAYHAKAMHA H OOJIOBRIMH OyTAME (pHac. 326). uunn-
KM Je:xaT B IOJoCTH TeJia, O6yayuy NogBeIneHHbIMY Ha OphI-
welive K cTeHKe Tena. CospeBlire AHOEKNETHH, COALpPMKA-
mpe GONBIIoe KOMWILCTRO HEeATKS, NONAKAIOT B TOJOCTh TENA
H OTTYIZA OPOHHXAIT B BOPOHKY OJHOTO M3 SHIIEBOZOB, KO-
TOpHE OJHHEM KOHIOM (BOpDOH-
KOH) OTKPHEBAIOTCA B IIOJOCTh
TeNg, 4 APYTUM — B KAOAKY. /

B xauecrme afineroxa y (B
penrTunnii GYHKIHOHHPYICT
MIOJLAEPOBLI IPOTOKHU (V CAMOK
BOABGOBEL IPOTOKHA HE COXPaHA-
107TCH), KOTOPEIE HHOTAA TOAPas-
Aenalor Ba ortAensi. Ilepreiit

Puc. 326. Movenonosod annapam
CaMKU KaeKa3cKol azambi.
T =~ noyka; 2 — mMovesol Ayabipy, 3 — MOYesoe
omeepcmue; 4 « Audduk; 5 — piiteeod;
& — eoponka Ailyeecda; 7 — nonoeoe
omeepemue; 8 — NonoCMs Knoaxu:
9 — npamas kuwka (no H, H. Kapmawesgy v coaem.} B8
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OTAeI, KOTOPHIE HAYNHACTCS BOPOHKOH, HASKLIBAETCA COOCTEEH-
HC AlIeBOAOM, WIH MATOYHON TpyOoi, BTOpoit — osee mIn-
pokuii — matroil, Gojiee YSKAR OTHE, COSMUBAIMHKE MATRY
€ KJI08X0ii, HABKIBAETCA BaaraTHinem. OfpamaeM BHHMaHHe
YUTATEJS HA TO, 9TO, HECMOTPS HA 00i[He HASBAHAA OTAEAOS
IONOBRIX TMYTel ¥ PenTIIHIi (8 TAKMKE ITHIL) M MICKOIATAIO-
mAx, PYHKIUE 9THX OTHAEN0B PA3NMYER], II0O9TOMY HA3Ba-
HUS ABAAKTCA BO MEOTOM VCIICBHBIMH.

IIpoxona no siinesofy, ANIEKIETKS OKpyKaeTcd 0fo-
JICUKAME, BRIICNAEMEIMN KJAeTKAMH POATENN: B BepXHeM
orgenie (MarouHoik TpyGe) — AMUHEIM GeaxoM, B cpelHeM
(MaTKe) — CKOpAYNOi, KOTODAR V PEeNTHIHA KOMMCTAd,
nepraMenToofpasHasg, HHOTJA IIPONATAHA H3BeCThIO. Ilo-
HATHO, UYTO HAKHYIHE CKOPAYNH Tpefyer ONNCAOTBODEHAS
AROeRIeTKA O0 ee 00PA3ORAHESA, I0TOMY YV PeETHIHI OI-
JIOOTBOpeRMe BEYTpEHHEE.

Paasumiue HauugaeTcs B SiineBofax H DPARTHIECKH
OOJTHOCTRIO 3aBepIraeTca B aiine. HanoMumnM, 10 penrTH-
JHH ABNAKTCA AMHHOTAMM, IIOYTOMY ¥ HHAX 3apOAEIN B
sifne OKpyxeH 060J0YKAMH, & CKODAYIA He AaeT ANIDy
BRCOXHYTH. H#II0 penTHAHH COAEpXKHUT MHOTO MKEATKAa,
KOTOPHME CKAIMABAETCA ¥ OHOY( H3 IOTIOCOB (Bererarun-
Horo). Mpobaeane RUCKOHAANBHOR, IPH KOTOPOM Goposael
ApoGneHns He OPOXOAAT ECe AMNO, NOITOMY HE OXBATRIBA-
10T GOTATYIO KENTKOM IHTOIAZMY BEreTaTHBHOrO HONY-
IDapHs, [IpH 9TOM HA AHRMANLHOM NoAoce o6pasyerca auc-
KoofOpasnada ofHocholinea OnacrogepMa, KoTopas saTeM
CTAHOBATCA MHOrocixoiuno#. Pasparae naer 6e3 MeTaMop-
do3a, mosToMy ¥3 Alila BRIXOAHYT BHOJHe cHOPMHAPOBAH-
HOE XKBOTREOE, OTAHYAKIeecd OT B3pocnoii ocobn, raas-
HBIM 00pasoM, MaleHbKHMHA pasMepamu. CaMia o6nruHO
OTKAAABIBAET AR B MOAXOZAIIMX AA 2TOro Mecrtax. He-
KOTOpEIe BHAL HOpPOABAsIi0T 3a00Ty © MOTOMCTBe (HANIpH-
Mep, KopoJieBCKHe KoOGphl, KOTOpHe AeNAI0OT THe3fa H OX-
paHAawT ux). BropuaHOBOAHBEIe IpecMLKAalOMHecA ANHA
PASMHOKEHHA BEIXOAAT Ha CYIIY U TAM OTKAAALIBAIOT Alna
(EanpEMep, MOpPCKHE YepellaXHA) HAH CTAHOBATCH Himexy-
BOpOAAMAME (HAIpAMED, MOPCKHE 3Men).

Hepanasa cucmema OpraHH3OBaHA CAOXKHee, YeM Y aM-
¢ubnii, 9To BH3BAHO AXANTAIIHEl K HOCTOANHO HASEMHOMY
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oburanuio. B HanBonbmeit cTeneAn yCI0KEHACA FOM OB -
HOW mMo3r (pme. 327). CambiM KPYIIHEIM OTHeNOM SBJIA-
eTCH NepPelHMil Mo3r, IpeKAe BCero, noJymrapus KoHed-
Horo mMoara. OcHOBHAA Macca Ceporo BeliecTBA NOMyInapHii
COCPEeROTOUCHA B MONOCATHIX TEIaX, PACTIONCMEHABIX B OC-
HOBAHUM KOEEUHOTO MO3Ta, ¥ DEOTHIMH OHM CTAHOBAT-
CA TJABHBIMM KOODAMHATOPDAMH HEpPBHOHR AedTeNhHOCTH.

R Puc. 327. Manoarol Mo3z awepuyss:

— ceapxy; b — cHusy; B - cBoky; I — coxy & paspess; 1 ~ nonyuwiapue nepedHezo

mo32a; 2~ nonocamoe meno; 3 — cpeduuii Mos2; 4 — Mozxeyox; § — APoAON20eamibIl

mose; 6— eopore; 8' — aunous; 7 - xuasma; 8 — obonsmensian donm; 9 — snudus;

10 — nposexymounsil mose; 11 — vemeepmuil xenydovex; 12 — npodonzoe il

mo38; 13 ~ cautKoll Mo3z; 14 — mpemuil Kesydovex; 15 - cunbsuse 80d0NpPogod;
H = XM — yepenrpie nepsest (no Tlaprepy, © USMBHEHUSMU Lf DOTOMHOHLML)
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T'onoBECI MOST, B KOTOPOM HHTEFPUPYIOIIUM IEHTPOM AB-
AFIOTCH MOAOCATHIE Tea NepefHerc (KOHEWHOrO) MOST4a, OT-
HOCAT K 3ayponcudnomy THIY, KPOMe PeNTHAMH, MO3r Ta-
KOT'O THMA MMEIOT TaK:Ke NTHLEL. B moaymapuax nepegHero
MO3ra peIrTHJIR 4eTKO AudxbepeHIUPOBARE 0COHATEIBHEIS
ZOJXH, KpoMe Toro, ofocofnsnTed Temennble goau. IIpo-
rpecemBHON 0cO6EHHOCTLI) MO3ra PeNTHJIMH fABJAETCA HO-
ABJeHHE Y HHX HA NOBEPXHOCTH HONYIIAPHHA OTAENBEBIX
YYIACTKOB CePOTO BeuUleCTBa — KOphI, KOTOPHE MpeAcTaBiid-
10T coboili 3a4aTOK BTOPUYHOTO CBOIA, AJIM HEONAAAUYMA.
OFHAKO CTpORHHE KOPH DENTHIAE OYeHb NPHMHATABHO, OO-
ITOMY ee HazBIBAaIoT dpesneil xopoi (archicortex).
KpynHEe norymapust KOHEUHOTO MOSIe NPUKPRIBAIOT
MpOMENCYTOUHBIA MOST, IOITOMY CBEPXY eTo He BEAHO. ¥ pen-
TRIHE OYeHH XOPOLID PAa3BUT TeMEHHOH opraH, CTPORHHE KO-
TOpOro OYeHh HATOMWHAET TAA3 — B HEM PasIHaIoTcA CTPYK-
TYpbI, CXOZEBE ¢ ceTdaTKoif W xpycrammkom (puc. 328).
OcofeHHO XOpPOLIO TeMeHHOH OpraH
PASBHT ¥ TATTEDHH, ¥ KOTO-
pPEIX 08B (YHKOROHH-
pYeT B KauecTke

Puc. 328. TemeHHoU
2182 U CMEXHEIO C HUM 5
CMPpYKMypbl Y RUIGPUILS.
3nughuiz {unu MUREENbHLIG
opzan) u meuenr-rg& anay
{rapuemanbHbil, L
fapanuweansheit, cpaar) npedcmaemuom cobol JOptantHbe 8LIPacMb!
HHOSO MO328, KOMODLIG 8 PAIHLIX EPYTINGX ROIGOMONHEIX MO2YM
WWM znazonodobasie cmpykmypo:. Mapadus maike npedemaensem
COB0I QOPCRNbHLKT BBIPOCT, HO HUKO2OE HE HBITOMUHAST! 2n83. ¥ HEKOMOpLIX
RUepUL (U y eammepull) mosmannoil 2na3 pacilonazaciicn 8 MOMEHHOM offtsep-
CMLU HOpena U BbCOROCUGDEDERULPOBAN. GEPXHAR CIMGHKE IN020 NY3LIDA
yHOAOBARGMCA XPYCIMANUKY, 8 HLRHAR ~ comyamue. On COBUHRBMCR © Kpbilwel
NPOMENYMOYHORO MOIZA MOHKUM HOPEOM. 1 — KOXKE; 2 — Kpbila Yepena;
3- ;mu¢u3, 4 — cpednull Moz2; 5 —~ Rapaghus; 6 — memenHol anas
{no Bypmmany, C UIMOHORUSML)
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TpeThero ras3a, 3pQpeXTHBHOCTEL TAKOTO 3PEHHS HEBEJIH-
Ka, HO ¢ ero NOMONMIBI0 »KHEOTHOE BIOJHE MOKeT OT)In-
4UTh CBET OT ThMBI. I'anohH3 NPecMEIKAIOLIHXCS COCTOUT
H3 Tpex foseil (HATOMHHM, YTO NepelHAd M cpeguad -
ageHoruncdua, sagEAd — Heifporano®dns), TpAYeM 3aXHsH
AONA Pa3BHT& OYEeHBL XOPOIIo, 4T0 CBA3an0 ¢ Bosee cmox-
HOH peryaanueii sogroro obMeHa v penTHUAHHA no cpasHe-
HHIO ¢ aMbubuamu ¥ peifamu.

PagmepHl cpefiHero Mosra OTHOCMTENLHO HeBEJHKH,
NOCKOJBKY 3TOT QTHeN He ABJAAeTcd BeAyvIIHEM. Mossxeuok
PA3BHT 3HAYATEJbHO JOyYmIe, 4yeM y ambnduil, mosromy pen-
THIIMH MOTYT COBEPIATE ZOCTATOYHO CIOKHBIC ABHMCHMA,
IIpogoaroBateifi Mo3r ofpagyeT BTOpPoM K3rHG B CATHTTANL-
HOH IJIOCKOCTH, KOTODBIA TAKEEe HEMEeTCHAd ¥ BCEX OCTAIB-
HBIX AMHEUOT (OTHI ¥ MaekonuTawomux). HanomauMm, aro
nepseilt B3rEb pacmonoxer B O0JACTH CpeJHErC MOATA.

O6masa Macca FOJIOBHOTO MO3ra y pelTHMAHH IpHMep-
HO paBHA MAacce CIMHHOrO M03ra. COHMHEOHE MO3T HMeeT
00RIIHOEe CTPOCHME, B OG/IACTH OTXOXKACHHA BOJOKOH, YUa-
CTBYIOIHHX B 00pasoBaHAM cHREeTeHHit, ofpasyiores yToa-
merua. Kaxk u y aMmbubui, counsoil Mosr Kopode 103Bo-
HOYHOTO ¢T0J)0a, HO3TOMY SaAHAA YACTH CIHEHOMOBIOBOTO
KaHaJla 38HATA He MO3I'OM, 4 HEPBHEIMK BOJOKHAM® H 060-
ZouKaMd. Bojbllice aHaueHue AMeeT peTAKYASPHAS QOp-
MaIH#a CHHHHOIO MO3Ta H CTBOJA MOJOBHOIO MO3Ia, Pery-
aupyomnaa GyAKIUI0 ABHraTeAbEEX OPOBOAAMIUX NMYyTeH.

Iflepndepnueckas HepBHAA cHcTeMa, Or
FOJIOBHOT'O MO3Ta OTXOAST OAMHHAANATS, ITAD YEpPeIHLIX
BepBoB, IIpu aroM y penrrmnuit nMeerca X1l napa — moxs-
A3BIMHBIN HEDE, KOTODELE OTXOMHT OT NPOKOJANOBATONO MO3TA
(gamoMAUM, uTo ¥ aMbubaii cooTBeTcTRYIOIEHA HEpB OT-
XOAUT HE OT CTBOJIA F'OJIOBHOTO MO3ra, a 0T CHHHHOTO MO3-
ra, MOITOMY ero HeJbsA CYHTATL YepenHERINM HepBoM). Oz-
Hako npeimaymaa — XI nmapa (aqofaBouYHEA HepB) —
coeausaena ¢ X mapoit, moaToMy ofimee x0MHYECTBO Yepen-
HEIX HEPBOB PABHO OAHMHHAAIATH.

CnuHHOMO3rOBEIe HEPBLE 00DA3YIOT XaPAKTEpHEIE NJIs
HAa3eMHHIX F03BOHOYHBIX CIIJIETEHHS (NetUeRB0e M MOACKMY-
HO-KPECTIIOBOE, HJINA TR30BOE), BOJOKHA KOTODHIX HHHED-
BHDYIOT KOXKY M MBIIIIE KOHEUYHOCTeIl,
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Puc. 329. lnas
RPECMbIKaIOLB20CR
{npodonetbiill paspes
anasa aMeu):;

1 — Mbittitist padysu,

2 — nepednas CmexKa
xpycmanuxa; 3 - poeoeuys;
4 — pecHunYanmoe meno
C MBILILaMU;

§ -~ nodanasiuqnan Yetuyn;
6 — cxnepa;

7 — HadenasHuvRas Jewys;
8 — cpoctuuecs eexu;

9 — YuHHOBE CeRIKE

Opzanve wyecma.
Opran apeHHA Xa-
K PAKTepH3yeTCA HANHYH-
€M B pecHHYIHOHN mmnn;e nonepeqnononocam MEIOeYHEIX
BOJIOKOH, UTO Ae/iaeT AKKOMoAaunio riasa Gouee adpexTis-
HOIl, MOCKOJBKY 9Ta MBIULA crocoOHA He TONLKO Iepeme-
mAaTh XPYCTANAK HASAK H BIIepell, HO TAKXKe KIMEHHeT ero
KPHBH3HY (HAIIOMHHM, 9TO ¥ PHO aKKOMOAAIMA OrpAHAYH-
BAETCH JIHIODh H3MEHEHHEM DACCTOHHHA OT XPYCTAAMKa, B0
ceruaTkH). B criepe riaasHoro a6ioKa EMeeTcdA KOJBLO M3
TOHKHMX KOCTHEIX NJACTHHOK, & OT 3ajHell YACTH CTeHKH B
SANQJHEHHYIO CTeKACBAAHBLIM TeJOM IOJOCTH I1asHoro Ab-
JIOKA BAgeTCA rpefenioK — BRIPOCT, GOraThlil KPORCHOCHBIMMA
cocyaaMu (puc. 329).

B ornmume or ambubnil, rnasame aGaokn perrrmamit He
MOT'YT BTATHBATHCA (HATIOMHHM, YTQ ¥ 3eMHOBOZHEIX Iiasa
BTAPHEAIOTCA APY MNIOTAHMHE ONIMH K MeX8HHYECKH IIPOTAI-
KHBRIOT €¢ B HWOEBOA), HO CHOCOOHK BpAIATECA € IIOMO-
MbI0 MIA3CABATATEABHEIX MEIIL, Ocoberso sduperTHO 2TO
OOJMy4YAeTeA V XAMEReOHOR, I7iasa KOTOPHX He TOMLKO Bech-
MA MOABHIKHEI, HO IIPH 2TOM ARMIKYTCH HE3ABACHMO ADYT OT
XpyTa. ¥ GOJNLIIMHCTBA PeNTHIMI MMEKTCS BeKH (BepxHee,
HHKHee M TPeThe B BAAE MUTATEJbHOH MePENOHKH), ONHAKO
Yy PeKKOHOB H 3Meil NOABHYKALIX BeK HeT (v sMell 0HA cpaie-
HEI MexkZy coboil), moTOMY PeKKOHEL HOIPOCTY OOIHSLIBAIOT
BPEMSA OT BPeMEHM POrOBHOY, & 3MeU NePHOAHYECKH YAANSA-
10T HOBEPXHOCTHRIH CNI0H CPOCIINXCA BEK BO BpeMA JWHBLKH,

Opran o6oEAHHA PAIBHT OUeHE XOPOMIO, OH Go-
nee caomeH, yem y aMmpnOuil. HmeloTca HapymxHBe H
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Puec. 330. Cxema cmpoenus 0GoHIMeNsHo20
MetuKa Auiepuusl
1 - npeddsepue; 2 ~ duixamensHwd omoen;
3 - obouamentHuild omden; 4 - HoCo2ROMONHBIT X00;
5 = grobeonoa opzar (no Wumxesuyy)

BHYTPeHEHE HO3ApA, COO0OMIAIIIHEe POTOBYIO NMOJOCTE C
BHeIHeH cpefoii. B HocormoTouHOM X0fe 0G0HATEABHEIR
OTAEeN OTAENAETCA OT PACHONOMKEHHOTC HHMe JHIXATElb-
HOTO OTAENA HOCPeACTBOM OcOfOro BHIPOCTA — YENWCTHOI
PAKOBHHEI, lepeJHAA TaCTh X043 o0pasyeT HeKOTOPOe pac-
iupenue — npexgeepue (puc. 330).

¥ amepun 1 3Meil XopoIo pasBHT AKGGCOHOB OpPraH,
HONOCTE KOTOporo coobmaerca ¢ BepXHe#l cTeAKoit monoc-
TH PTA CHEeIHANTBHLIM KaHANOM. YToOH 2aXeliCTBOBATE STOT
OpraH, AHIEPHIA TePHOANYECKH BHICOBMBAET f3LIK, KOTO-
PHI# KOHTAKTHDYET ¢ JIETYUHMMY BeIIECTBAMH BOIAYXA M
YACTHIAMH TPYHTA, IPH STOM HAaCTh MOJEKYN MOOAJaeT B
CHIORY, MIOKPHIBAIOINYIO ASHIK. Ilocke aTOro 3XKMEOTHOE BTS-
FHBAeT A3LIK H NPHMHMAEET eT0 K KAHANY SK00COHOBA Opra-
Ha, KOTOPHI aHANHIHPYET XHMAYECKHH COCTAR BEIIECTB.
Taxnm 06pazoM, OPECMBIKAIIIECA CNOCOGHE X0ponIo pas-
JAAYATH 3Aalaxn.

Opran cayxa, Kax | y aMmpubuit, COCTOUT B3 CPeAHEro
M BHYTPEHHErO yXa, IPH 9TOM B MIepeIoHYaTOM NabnpHHETe
obocobagerca ynuTKa, ¥ HeKOTODHX 3Meil MexXAy HO3APA-
MH ¥ TI83aMHM PACIONATAIOTCA OAPHEIe SMKH, ¢ MOMOIILIO
KOTOPRX XHBOTHOE CHOCOOHO pasmHuaTh HE(ppaKpacEoe
H3IyYeHMe XKHBol Ao6LIUN, payke He BHAA ee. DPdeKTHB-
HOCTHL OpraHa OdeHb BRICOKA, UTO NOSBOJAET YIABAHBATE
PasHUNY TEMIEPATYD [0 THCAYHLIX Aojell rpagyca. 3Men,
KOTODEIe 061a/1ai10T TAKAM TEPMOJMOKATOPOM, HA3BBAIOTCS
AMKOTOJOBHIMH (HalpAMep, rpeMyuHe 3MeH).

IHoBegeHue IPECMEKANITAXCA HAMHOTO CROMHES, YEM
amdubnii, uTo cBAzaHO ¢ GOJEe BEICOKOH opraHR3amMelt
HepPBHOM CHCTEMEI, EpeXAe BCero, nepennero mosra. Ilpn
8TOM, HapPAAY ¢ BPOKIeHHEBIMHE pedaexcamy (HARECTHHKTA-
Mn), Soabmoe 3EAMEeHEe NPpHOOpeTaeT YCIOBHO-pedIIeKTOD-
HAA ALATEeAbHOCTh, KOTOpAA (GOPMUDYETCH B TeUeHHE MU~
HH, OHA obecllewHBAeT ONACTHYHYIO ABANTAIIAI) K PDE3KAM
H3MeHEHUSM YCaoBREH oGHTAHHEA,



Kaacc [Tmuybt (Aves)

IITuner — BechMa CBOEOOPA3HEIN KJacC BEICHINX HO3BO-
HOYHEIX, OCBOHBIINX BO3EYIUEYIO cpefy. BHelllHee ¥ BRHYyT-
peHHee CTPOEHAe ITHI BO MHOIOM MOJYHHEHO CIIOCOGHOCTH
K IOJIeTy. 370, B MEPEYI0 OYepefib, PA3NNIHLIe MOPMhOIoTE-
yeCcKHe aJaNTAINH, o6eruaomue Maccy Tenaa. Kpome roro,
NTHULOE ASAAIOTCA TEIJNOKPOBHEIME YXUBOTHBIMH, ¥ HHX
BHICOKO PA3BHTA HEPBHAS CUCTEMAa M BEIpaxceHa 3abora o
moTomcTee. Kaace HacumteeaeT okono 8000 BuzoB COBpe-
MEEHEIX OTHI[, KOTOPHIe BXOAAT B 35 — 40 orpanos.

Buemuee crpoene. IITune: umeiot ofTeKaeMoe Telo,
OTHOCHTENLHO MAJEREKYID, HO 0YeRh NOABHMHEYIO TOJIOBY
Gnarogapa anuaHoi mee (pue. 331). Ha semocTax nmeeT-
¢ POroOBO# KII0B, 3yOH ¥ BCeX IITHI OTCYTCTBYIOT. Ilepen-
HHe KOHEUYHOCTH BEACHSMEHMIIMCE B KPHIILE U B NepeJBH-
JEeHNH 110 TBEPAOMY cyfeTpaTy He yHACTBYIOT (HCKIIOUeHHU-
eM SIBAAIOTCH NTeHILl I0HCHOAMEPHKARCKON NTHHB TOANE-
Ha, KOTOPHLE AMEKT HA HPLLIbAX OTHOCHTEABHO XODOIIO

710 o Puc. 331.
Haszsanus y4acmkoe
2 onapexus ¥ yacmed
4 mena mulbl.
9 A — CnusHan,

Unl 6EPNHAR, CMOPOHE
meqna; b — bpiowHan,
UNU NUXHSSA, CNOPOHS Mena;

3 — nodxmoere; 4 — eepuiuMa
wmgea; 5 — yeon pma; 6 - nob;
7 — memMsa; 8 — 2aMbIfoK;
9 — yadeuxa,; 10 — Spose;
11 — wexna; 12 — KPOIWLE MepLs
yxa; 13 — zopno; 14 — wes;

15 — 306; 16 — 2pydn; 17 — Gpioxo;
18 — nepednAs Yacmb CRUHLL
19 — 380HAR Yacmb CRUHB
20 - nofcKuYa;

21 — NnepeocManaHLe Maxoene,
32 22 - emopocmenenHbie Maxoene;

23 — aepxHLie KPOOWLIE KDL,
24 — KpoIowUe KUcmu;
25 ~ nneveesie REPLA;
26 — pyneasie nepLR; 27 — 8epXHUE KPOIOU{LE XBOCME; 28 — HUKHLIE KpOKOLWLe
xeocma; 20 — 2onexs; 30 - yeara; 31 — enympennul naney; 32 ~— cpednud nanet;
33 — HapyxHbil naney; 34 — 3adnull naney (no H. H. Kapmatwesy u coaem.)
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PasBHTHEIE NMANBLEI, NO3BGAAIONINEG MM HEILIATHCA 838 BETRE
Aepesben). Omopy BIA BCero Tena o0pasyioT TOJMBKO 3aKHHE
KOHEUHOCTH, C HOMOIILI0 KOTOPHIX ITHIEI NEPEMeIalTea o
TeepaoMy cyberpary. ITaapum HEKHMX KOHeIHOCTeHR cHAG-
JeHbl KOTTAMH, KOTOPEIe MOTYT WMETh 3HAYHTENRHYIO IJIH-
HY, 0CODEHHO ¥ XHMIGHBX BHAOB. CTpoeHHe 38JHHX KOHETHOC-
Te#l 38BHCRT 0T 00pasa KASHH NTHIH (pre. 332). Xeoer mrun,
CHABHO PeAyOMPOBAH, HO 3TC He Gpocaercda B IAasa U3-38 X0-
POIIG pasBHTONO XBOCTOBONO ONEDeHHA, KOTOPOe MOMKET CO-
CTOATH H3 OYEHb JAUHHLIX NepheB (HanpuMep, NaBIHH, paiic-
K€ OTHIH, AAMHEHOXBOCThIE TONYTan | Ap.). YacTk nrumn, (Ha-
OpuMep, THHTBHAR, CTPAYChI, KZBH U Ap.) BTOPHYHO YTPATH-
JI¥ cHocofHOCTD K IONETY, MO3TOMY TY/OBHINEG YV HUX Golee
TAKEN0BECHOS, A KPHLTEA OTHOCHTENBHO MAJIEHbEHE, Bee Teno
OTHIIH, KPOMe KJI0Ba H
YACTH HMYKHUX KOHETHO-
cTeif, DOXPHITO HePhIMH
(Y BerOTODHIX BHAOB,
Hanpumep Oeoll COBHI,
fe/I0il KYPONATKY | Ap.,
HUKHAE KOHEYHOCTH
MOJHOCTRID ONEpeHBI).

Puc. 332. Hoau

Y paanuuHbix nmut;
A = OnUNHSIE NanbLb Yanmu

nozaonmiom aed, Spods
g 80de, He NpoeanUSambCA
8 un; 5 - nepenoHKL Maxdy




Pwue. 333. Mmepunuu
U anmepuu 2onyba
¢ Bprowtod {A)
, U cnunHod {B) crmopoH:
1 — wedHaa Mmepunus;
2 — bprownas nmepunus;
3 — Gprotwnan anmepun;
4 — wetiHan mmepunus;
5 — nnoyesans MMepLIus;
6 - kprinosas NMepUnunA;
7 = CRIUHHAR NMepLTus;
& - GedpeHHas AMBPUNUR;
8 — 20naHHaA MMEPLITLIS,
10 — xgocmosar MMepUnuR;
11 — welnan anmepus;
12 — Goxosan anmepus
{ro Maprepy, ¢ BoNCAHOHURMU

C.f1.Haymoea)
ABaTOMNA IITHI BO MHOTOM CnocoOCTBYeT 'OOJETY.
Koxcubie nokpoest. Koxa ronkaa mourd 6es xenes, HCKILIO-
YeHHeM ABJIAeTCA KOIMIAKOBAA Kelesn, BRACAAIOINAd HHD-
HEIA CeKper, KOTOpHiA fejaeT Nephd BOAOHENPOHAIASMEL-
M1, IF03TOMY OHA JIyUllle BCETO PASBATA ¥ BOAOILTABAIOIIAX
nTEL. Y HEKOTOPHIX BHAOE (HanpuMep, Xpod) KROIrITAKOBAdL
Hejne3s He PAIBHTA, OOITOMY HX Mepp JIeTKO HaMOKAIOT.
TIpoM3BOAHEIME STIMACPMUCA KOMKH SBATIOTCA poTORO
HJIIOR, KOT'TH, M KOBEUHO e — MEPhd, KOTOPLS HMEIOTCA TOJb-
KO y oTHI,. JImme y HeMHOTHX BHJOB (8 OCHOBHOM, HejeTao-
IMX [THI) IEPhd PABHOMEPHO TOKPLIBAIOT BCIO IIOBEPXHOCTD
KOYKH, ¥ TPOMAKEOre GOMLIIMHCTEA NEPbA PacHoNaralnTed
TOABKO HA ONPEfeNIeHHHX YUACTKAX KOMXKH — RMepuruix H
OTCYTCTBYIOT HA OPYTHX YYACTKAX — anmepusx (puc. 333).
BrIigendor HeCKOABKO THIIOB OepheB, Pas/IHIalonuxcA
mexay coboit no erpoenuio u hyHKIAAM,. Bonee apyrux 6po-
CANOTCA B rjlaza caMble KpyiHsle - KOHTYPHBIe Tepb4d,
KOTOpHIE TIH STOM SBAAIOTCA H HARGOJIEe CIIOXKHRIMA (pHC.
384). OceByio OCHOBY TAaKoro nepa ofpasyer yupyrait crep-
JKERB, KOTOPH HAYHHEAETCA IOXK KOXKel MOARIM HIIHHAPH-
geCKUM OYUHOM, & HAX KoXell nepexoguT B Gonee ANHEHYIO
gacTe — cmeox. TIorpy:KeHHAR B KOXKY BepIiuHA QUUHA OT-
KPHBAETCA OTBEPCTHEM, dYeped KOTOpoe OCYIHNEeCTBIAETCH
KpopocHaGKeHIe PacTyIIETo Iepa, OCTATKH STHX COCYAOB
COXPAHAIOTCA B HOJNOCTH OYMHA B BHIe AYMKKH. CaM OouwH
OKDYXeH BNRAEPMAIbHBIMHA KJETKAMA nepkeeoil cyMxn,
HeCMOTDS HA TO, YTO OH pPACHOJAraeTcsd B TOJINE KOPHYyMA.
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. Puc. 334. Cmpoenus ko ;.

A~o&uuﬂm;5—cmammommxaﬁ;nmgnpﬁem);B-:-lm
QCKpBim, dmobst noKasams Oyxxy nepa; 1 ~ owur; 2 — cmepxens; 3 — ;
4 = Gopodouru; § = KprovodKu; 6 — HapywHoe onaxano; 7 — euympénm onaxano;
8 - nyxosasn vacmb onaxang; 9 ~ cmepxeks; 10 - cmeon; 11 — omeepemue '

o4una; 12 — dywwa nepa (no H. H. Kapmaweey v coasm., ¢ Sononmenusmis)

Brons creona nepa nmo ofe ero CTOPOHH PacIONATAIOTCS
onaxaag, IpH 5TOM YACTO OFHO M3 BEUX HIMpe apyroro. Kass-
Boe onaxajio o6pasoBaH(O MHOTOYHCICHHELIME GOKOBEIME ILIA-
CTMHKaMH, OTXOAAIINMHA 0T CTBOJA, — Gopoxkamu I nopazka.
Ilo obe cropomnl arux GopoAoK OTXOAAT GoNee MeJIKKe Gopoz-
KH II mopanxa, KOTOpble CHAGMEERI MHKDOCKODAYECKUME
KpoyoukaMi (cm. puc. 334-B). Cocepame Goponxm mpouHO
CHeLNAIOTCA APYT ¢ APYTOM KPIOYOYKAMH, (QOpMHpYS TOH-
K¥10, H0 ODPOYHYIO IIACTHHKY OIAXala, KOTOPAA B HONETE He
TPONyCKAeT Bo3AyX. IIpu MexaHmwIecKKX yAapax 3JIaCTHYHEIE
Gopoaky cre6aiored K TeM CAMBIM CIUIAMHBAIOT VAAD, BO cIien-
Jeane GOPOACK NMPH #TOM MOMKET HaDYIIMTHLCH — HA OIAXA-
nax obpasyiorcs paspeiBb. OHAKO ITHOA KIIOBGM JErKo
BOCCTAHABIHBAET NEMOCTHOCTE ONAXANA, TIOITOMY JeTAIIIHe
ITHOL! TAK MHOTO BPEM@HE YAeNAIOT CBOEMY «TYAJNeTY», B
XO0Ae KOTOPOTO He TOJNBPKO «UMCTAT IMepRINKHA*, HO B B IPsI-
MOM CMEIC/I€ STOT'O CJIOBA YMHAT UX. DAEMEHTH 3DeJoTo epa

06pas’osaHEl B3 OPOrOBEBHUIMX SIUASPMAILERIX KIETOK.
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Puc. 335, Cxema ckenema kpbiia U pacrnonoxenun
Maxoebix NepLes:
1 — ABpeOCMENEHHIE MEXOEH, 2 — SMOPOCMENGHHLIE MaX0ebie;
3 — MPemMbOCMENeHHLIE MBXOBLIO; 4 — KDLIfTEIUKD; § — CORIKA, yKDONNAIOWEA
QCHOBAHUS MaxoesiX nepLes; B — KoXLCMan nernamensHan nNepenoxKa;
7 — nntewo; § — nydeean kocms, 9 — nokmesan Kocme,; 10 — rucms; 11 — tpanavza
! nansya (no H. H. Kapmauwegy u cogem.)

Ha X0OHTYpHEIe Iepbs IPAX0AATCA HOMBIIAA HACTS OIle-
pPeHHs ITHIIL], OHY ONPeAeNAIoT o0TexaeMOCTs Tea B noje-
Te, 3aIIALIAIOT TelI0 OT MEXAHNMYECKHMX NOBpeXKAeHRit K
CMAYHBAHHA BOOO#, & TAaKMe YIACTEYIOT B TEepMOpEryad-
uaH. B 3aBHCHMOCTH OT PACHONOKEHAA Ha TeJI€ pasfiudaioT
HecKOJBbKO TUIOB KOHETYPHBIX NePBEEB: MAX0Ebie NEpPhLH,
dopMupyOHe ZONACThH KPHLIA, PACTIONATAIOTCA ITO 3ajHe-
MYy Kpaio KpLLTa (X ZendT Ha MaxoBhie mepns I mopsgka,
HIH NePBOCTENSHEEIS, — PACTIONCHEHHEBIE HA KACTH, ¥ Ma-
xoBEIe Dephka 1l nopaaKka, HIR BTOPOCTENEHHEE, — DACHO-
JOMeHHLIe HA IpeAlNedbe); TephdA, PACHONOXKeHHEE Ha
PYAMMeHTAPHOM ocTaTke 1 nanbna, obpasyroT Kpoilbiti-
1o {puc. 385); sepxuue kpowtiie KPuAQ — NePLA, PACIOJNO-
JKeHHBIC HA KpLijie mepel MaXoBRIMH; pyaeshie IePhA — Ca-
MBle JLIMHHBIe HephS XBOCTA; Hadxeocmbe — Mepbsl BEPX-
He# 9aCTH XBOCTA H T.A.

KoHTypHusie Iepba obecnedyBaloT CAMY BO3IMOMK-
HOCTH [oJeTa MTHIH. MaXoBkle epbA OOEITHO WMEIOT OT-
HOCUTEJBHO Y3KMe HADYKHEIE A (oee NIUPOKHE BHYTPEH-
Hue onaxana. YepeauneoSpasro Hanaradch APYT Ha Apyra,
5TH Tepbs GOPMHUDPYIOT CILIOLIHYIO MIOCKOCTH, IIpH omyc-
KaHUH KPLIIa Haj erc BepxHei HOBEPXHOCTHIO 06pasyeTcd
paspexeHHoe BOSOYIIHOE IPOCTPAHCTERO, KOTODOS IOZHHMAET
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TeJo OTHIILI BBEpX. ROI‘.II.& KPBIIO NIOAHAMEETCH, OCHOBAHHA
TepheE HECKOJBKO NOBOPAMMBAIOTSHA BOKDYT CBORl OCH TIOX
HATIOPOM BO3LYIITHONO HOTOKA CREPXY, IIPH STOM 00pasyIoTes
Wend, KOTOpLIe NPOOYCKAIOT 2TH moTokH. Ilrmuma Momxer
PETYAHDPOBATE PEXXAM IOJETA, HSMEHAA CTENCHDb PACKDLITHA
KDPBEIA, TEéM CAMBIM ONpegesndaqa ero GQYHKOHOHANBHYIO ILIO-
meaab. Ieppa XBOCTA HOSEONAIOT USMEHATH HAMPABJIEHHE
rosieta ¥ 2PpPeKTHBHC MaHEeBPHPOBATE B BO3AYXe, OPH 3TOM
HEKOTOPLIe BUAH NTHI HEMOHCTPUDYIOT HACTOAINEE BHPTY-
03HOE MAacTepcTBO (HampmMep, dperarnr). IIpu nocaaxe py-
JieBhIe Hephsa 00eCIIEYMBAIOT MIABHOE TOPMOKEHAES,

Ilyxossie mepra HMeOT TOHKRH cTepikeHb, HO
Jmamens 6opoaok II mopagxa, nzs-3a wero He o6pas3yroT mwLna-
CTHHKR onaxan (puc. 336). ¥V EeKOTOPHX MyXOBHIX Meph-
€B CTEDREHb CUALHO YHOPOUYeH, ! Bee GOPOAKH OTXOAAT OT
€r0 BEPIIMHE! OAHAM IYYKOM, TAKHE Iepha HMEHYIOT ¢00-
CMeeHHO nyxosvimu (cM. puc. 336-B). ITyxoprie Aepba 3a-
AepXHBAIOT BOKPYT ceba BOSAYX, MOSTOMY OCHOBHAS HX
GYERIRA — TeRAOIANTNTHAT.

HurTesnARHe Nepba Boofure numeHn GOpoOEoOK
(MnHM oHM OYEHH MAJOYHCACHHK), OOLIYHO OHH PACOOJATE-
10TCA CPeJH RMYXOBEIX NePheB M BHIOJHAIOT OCHIATENALRYIO
dyuxmio. ¥ MHOrAX ITHI, (HATPHUMED, HACBKOMOMTHBIX MU
HOYHBIX) B YIJaX PTra MMEIOTCA Nephs, BUAOHAMEeHEHRERIS

i

Puc. 336. Creuuanusupoganssie munsi nepa:
A ~ HumeeudHoe epo; 5 — nyxoeoe repo; B — cobCMeakno Nyxoe0e nepo
{mo H. H. Kapmauwesy u coaem.)
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Puc. 337,
Paseumue nepa:
A — B — nocnedosamenbhbie cmaduu passumun

MYXO8020 Nepa (CXeMbl NPOGONLHLIX CPE308).

Pazsumue HauUHEEMCA ¢ 06pa30aaHUR
MB3008pMANDHORO COCONKE, KOMOPLIT Ma3dHee mapyxeomcaemy
¢ ofpasvearuss onnuryna. HapyKHuii RO NOKPEBaIoUIBE COCOYEK IXTNOdOPML
oBocobnaemcn, 00pasyR MoHKUT Yexnuk nepa. OcmansHan SKmodopMa
ofSpasyem & ApoxCuMansHoll cacall yacmu nonye mpylicy, Komopan
npeepawaemen & ouuN. B ducmansHoll yacmu ma denumesr
HE MHONBCMEO NAPaNensHbIX CMOMGUKDS, KOMopLe npespalmomen a Gopodu,
ROCNe pa3puias yexnura; 1— depma; 2 — anudepmuc;
3 - cocover; 4 — vexnuK; 5 - 50podKY, DAZBLEaIoWUSER SHYMPU YeXIuKS;

6 — uexnuk (pasopaasuuiica); 7 - Gopodxu; 8§ ~ nonocmb owuna; 8 - donrnuxyn;
I — E — Cxemby, UNMOCMPURYIOWILE PA3BLIMILE 3aMELLBIWMEE0 KOHMYDHO20 Nepa;
@ OCHOBHOM OHO PE3SUBABIMCT MaK Xe, Kax Nyx0eoe nepo. Pocm Nepa HavuHaemeR
¥ GazansHo20 IEMOdepMAnbHO20 sopomiuvka (10), U3 KOMOPO20, KaK U & Ciyvae

AYX0BOZ0 NEpa, PAISUERIONCH NAPaNNenbibie cmonbuKky BHYMPU MEPLEEH20
vexnuxa (11). OOuH 0COBOHHO MOWHLIL BEIDOCIT (TOKPLIT MOYKEMU)
NPSEPALIIBITICR @ CIMBPXEHD, RAPANNSNLHLIE CMONGUKL RoCHedosHNensHo

{Kar NOKa3IaHO HysmepaLuel) MEpeMELUSIOMCH K HOMY, NPBepaULanch 8 Bopodiu

(A — B — no A. Poumepy u coaem., I - E no funnu)

B Gosiee mecTRHe wWemunky, [IyxoBble H HHTEBHJHME Ne-
pPbA HMEIOTCH TOJLKO ¥ KHJEBHIX NTHI. ¥ HACEKOMOSA-
HBIX HTHI TAKHE MIeTRHKHM YReJIHWTIHBAIOT pasMep POTOBO-
ro oTpepCcTHA, CIIOOOGCTBYH JORNe HACEKOMEIX.
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’mm..q.

PasevTre mepa HauuHaeTcs ¢ 00pazoBAHHNA SMHACD-
ManbHOTO Byropka, B KOTODBIH CHM3Y BPACTAET VYACTOK
kopuyMa — Gyzymuit cocoger (puc. 337). Barem Gyropok
NOTpyxaeTea B KOPAYM, & ¢caM GYyropok paspacraercs Ha-
3ax, Us suunepManbabIX KIETOK 00DA3YIOTeH HAaYANbHBIE
8JIeMeHTEL H¢PpA H ero NOBepXHOCTHHIH caoll — yexamk.
BEYTpH uyexaHKa NPOACXOAHT CTPYKTYpHAA nudbeperna-
POBKA Oepa, IPH ITOM BHauale dopMHPYIOTCE Gopoaru 1
nopazka, a U3 HuX — Gopoare Il mopanka,

OTHoCHTENEHAA MACCA NEPLEB AOBOJLHO 3HAYATENH-
Ha, Y HeKOTOpPHIX BHJOE Be¢ mepbek Oosxee wem B 10 pas
NPeBHIIIAET BeC CKeJeTa.

IlepbeBoli NOKPOB perynapHe OGHOBIAAETCA, IPH STOM
Oepsbd MOIYT 3aMEBIATHCH MOCTEHeHHO WIH B X0je JHHEK.
¥ PasHLIX BHACE KOAAYECTEO THHEK B TEUeHHE TOAA MOMKET
OpITh PA3HBIM, HEPLEBOH MOKPOB MOMKET MEHSTLCA Ce30HHO
{(IpH >1OM 3WMOU IEepheB 3HAYHTENILHO GONLIIe, TI6M JIeTOM,
HampHuMep, ¥ YMKa JieToM 0KoJio 1500 nepren, 8 3uMoi —
oxono 2400), opu pasMHOMKeHEHM (JAIe BCEFO NPH 3TOM
OlepeHHe CAMIOB CTAHOBHTCH OMeHL APKMM MU IPHBACKA-
TeAbLHBIM, YWFQORI IPOMSBECTH BredaTieHHe HA CAMOK) MM
B CHJY APYIAX NPEIAH. aAcTO AMHBKA CONPOBOMEIACTCS
YXyALIeHHeM JeTHHX KavecTB ITANEL, HeKOTOPEIE BHAK IPH
9TOM MEHAIT IepPhA HACTOABKO GEICTPG, 4YTO BooOINEe Bpe-
MeHHO TePANT CnocoGHOCTE K NoneTy. EcTecTBeHHO, B 3TOT
HePHOA UTHIBI CTAHOBATCHA OeCTIOMOIIHLIMH B OFTOMY CTpe-
MSTCA YEPHTBCA B TDYAHOACOCTYIHEIX AN XUITHHKOB MEC-
tax. Tax nmocrynalor, HanpuMep, rycu, Jebefiu, HEKOTOPLIE
YTEHM H Ap., 9acTo npmA 3ToM cOmBasgck B OOABHINE CTAH.

Ilepsa mTHD Y&CTO COAEPIKAT MHIMEHT, GAAroAaps
9eMy CTAHOBATCA OYeHL ApKUMHE. OCHOBHAS IEeNb aTOr0 —
yuacTHe 8 OpAYHBIX DATYANIAX, IOSTOMY Yallle BCEro Buije-
AAIOTCA CAMUBI, OXZHAKO Y HEKOTOPHX BOZONA&BAIIHX
ITHI, Bce HA0OOPOT — APKO OKPALISHE CAMKH, a OIepPeEHe
CaMIIOB 3HAYHUTEIbHO CKPOMHEH, IOTOMY YTO HMEHHO OHH
B IOCJIeAYIOIIEM BRICHKUEBAT fgina. [TarMedTR no3aBoAdA-
10T OIIEPEHHAID CAATHCA C OKPYRAIGHIUM (POHOM, IIOITOMY
HOoJAPHEIE OITHOE O0KYHO HMeIoT aumoiil Genyio OKpacKy,
qrobEl He O6HTE 3aMeTHEIMH HA JOHE CHera, NETHAA OKPAC-
Ka omepeHns OORYHO MeCTpasn.
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Puc. 338, Crxonem sonybsa:
1 = WedHLIe TOIBOHKL; 2 — BpYOHBIE OSEOHKL, 3 — XBOCITOBLIE NO3AOHKL,
4 — KOMYUKOBBR KOCMS; 5§ — CTUHHAR RacMb peSPa C KRIOHKOSUSHLIM OIMPOCIMKOM;
6 — Opiotunan yacms pelpe; 7 — apyduna; 8 — xune epydunes; & — nonamxa;

10 — vopaxoud; 11 — krowuya; 12 — nnevo; 13 ~ nyveean kocms, 14 — noxmesan
xocme; 15 = nacme; 76 — i naney; 17 - Nl nanew, 18— IV naneiy;
19 —~ nodesdowran Kocme; 20 — cedanuinan kocmbe; 21 — nobran Kocmb,
22 - Gedpo 23 — sonoHe; 24 — yeoxa; 25 — { nanew; 26 — IV naney
{no C. 1. Haymoey)

m,z- Pl

Cresrem DTHL OTANTAETCS NPOYHOCTEIO K JETKOCTHIO
KocTell (IOCROJBKY OHU CONEp:KAT MHOrO BO3AYXA), 9To
BeChMa BAKHO IJf moJdeTa. OJHAKO OTHOCHTENILHES MACCA
CKeJIeTa OTHI, CONOCTABMMA ¢ TAKCOBOH MJIeRONMHTAXIIAX,
TIoAABAAOmWEe GONBIIAHCTBO KOTOPHIX HE JeTaeT, — OK0JI0
8 — 18% or maccw rena. ITo o bACHAETCH TEM, YTO KOCTH
KOHEUHOCTEH OTHH HMEIOT ropasgo GoXbIOyI0 AAUMHY, YeM
¥ MaexonuTaomnx (puc. 338).

OceBofl crelerT XapaKTeDH3YETCA CPRUIMBANHEM
KocTell B :eCTKHe KOMIIEKCH. II03BOHOYHMEA cTonb
COCTONT H3 NeTepOLE/EHREIX MOSROHKOB, ¥ KOTODBIX TOPIEBHIE
NOBEPXHOCTH T HMEIOT CeAICRMAHEIE COUNCHOBHBIC TIOBEDX-
HOCTH, 4TO 0DecHeYHBaeT BRICOKCHOABMIKHOS COSTMHEHNE CBO-
GoAHEIX (7., HECPOCIIMXCH) HOSBOHKOB. MEHAUANLHO IOSBO-
HouHH# cTronb BrAOUYaer B cebA elnmi, rpymHol,
HOACHAYHEL, KPEeCTOOBRIA M XBOCTOROM OTAC/EHL,

IMefinrit orReN ROSBOHOYHAKA IITHI DASBHT JYYIIE, YEM
¥ BCeX OCTANBHRX HO3BOHOTHRIX. YHCN0 HOSBOHKOB LIHPOKO
BAPBADYET ¥V PA3HBLIX BUAOB, TAK, HAIPHME]D, ¥ NOOYTaes X
ToNEKO 11, Torma Kak v aebegeit — 23 ~ 25. Sro nenaer newo
(cnemoRaTenBHO, U MOJIORY) OYeHB HOABHIKAGH. B wacTroCTH,
JoBo# ITHLE He COCTABAT TPYAS TOBEDHYTH roJosy Ha 1807,
a COBHI {¥ KOTOPHIX PAA3a HACTONEKO BeJIMKHA, YTO I'MIa30IBH-
raTeJbHBIE MBINOE He IOMEMIAXOTCH B opbMTAX, TOATOMY
I'7Iase He MOTYT IBUTATHCS — IITHOA BHIHYMKAEHA IMOBODANH-
BaTh BCI0 TONOBY) MOTYT BOOOmME COBEPIIMTE IMOYTH LENBI
o0GopoT, passepHYE rojaosy Ha 270°1 Ina cpaspenana — ueso-
BEKY He CTOMT MLITATLCA IOBEPHYTD TOA0BY Bosee ueM Ha 90°
BO M3beKanne cepbesHERITAX TPABM.

Kar u y BCeX BHICIIHX NMO3BOHOYHBIX, IIEPBHIE ABA
meHHEX NO3BOEKA ITHI OTIMIAITCA OT APYTHX, 00pasys
ATIAHTO-OCEROH HOoMIIIekc, Gaarofaps KOTOPOMY ToJIOBa
MOJKET OOBOPAUYABATRECH BOKDYT IOPOACILHEON OCH Teja.
Hopo6B0 penTHANAM, YepeN ¥ OTAL COTICHASTCA C ATISH-
TOM AOCPEACTBOM OJHOIO 3ATHLIOCYHOrO MBIHIEAKA (HAIIOM-
HHM, ITO ¥ 3eMEOBOSHEIX Yepen COeMRAeTeA ¢ efMHCTEe -
HBIM IDefHLIM TO3BOHKOM AEYMS MHINeTKaMu), PyaumMen-
TapHbele pefpa NPUHCOSAMHEAIOTCH K MEHAKM DO3BOHKAM B
OBYX MeCTaX: POJIOBKY COeZHHATCA ¢ TesioM, a Gyropok Ha
meiiKe — ¢ DONEpPeYHEIM O7TPocTKOM. B peayasTare srore
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Puc. 339. Crenem

mMynosuiya aopoHL! cBoKy:

T — ROGIEOHUE WeliNLIe MO380HKY;
2 — CDOCWILECR 2pydHble NO3e0HKU
{cnunxas kocme); 3 — weliHsie
pebpa; 4 — epydnoe petpa;

5 = KplovkosLdHbIl OMPOCcmoK;
& — meno epyQunss; 7 — Kunb 2pydutibi; 8 — cnoHeill Kpecmew, 9 — nodeuwsnsie
xgocmossie nozsowxy; 10 — nueocmuns; 11 — kopaxoud; 12 - eunouKa;

13 — nonamua; 14 — cycmaexan enaduHa dns 2onosku nnewa; 15 — nodesdowHan
xocme; 16 — cedamuuyHan xocmb, 17 — nobkoean xocms, 18 — sopminyxHas
eraduxa Ona counexerun ¢ eonoarod Gedpa (no H. H. Kapmaiwesy u coaem.)

oo GoraM MIeHHEIX NOSROHKOBR 0OpPASYIOTCA XapaKTepHEIe
AT HAX OTBEPCTHA, Yepes KOTepHe BAOJD Beell LIeH Ipo-
XOAAT IO3BOHOUYHAA APTEPAA, 2 BMECTE ¢ Heil meliHnil cHM-
naTHYecKHl sepn. TAKAA 3ANTHTA COCYRHCTO-HEPRHOTO Iyd-
KA QUeHE TIONE3HA, IOCKOJIBKY IPeIOTEPAINAETCA HX HOBPEX-
JeHMe B OYeHb JJIMHHON M HOABHKHOM Ilee MTHIH.

Yuesao rPYAHEIX MO3ROHKOB ¥ DASHSIX BANOB BADHH-
pyver or 8 mo 10, y DOJALIUMHCTEA NTAN OHA CPACTAIOTCA
Mexay coboli, ofpasys CIEHEAYIO KocTh (pHC. 339). K kam-
FOMY TPYAHOMY TIO3BOHKY NPMCOESHHAeTcA mapa pebep,
KOTOpHi¢ ¥ UTHIL COCTOAT B3 ABYX YacTeH — COAHHON 7
OpmmEoi, NoEBRKHEO MeXAY coboll counenernnIx. CHUBY
pebpa coeguHAlTeR ¢ rpyauaol. Takoe cTpoeHHe TPYA-
HOM KJISTEH ZAeT ITHIAM O4YeBUIHLIE NPeHMYLIeCTBA, I0-
CKOJILKY NOSBIACTCA BOSMOXHOCTS IPHIIIIKATD UAH YAS-
JATE PPYAHHY OT NO3BOHOYHOrO cToJaGa B OpolLecce
OBIXAHASA. ¥ KAMEBLIX IITRAL IPYARHA HECET IMPOKYIO KOCT-
HYIO IIACTHEKY — KWJIb, CAYXKANHH MecToM npuKperre-
HYS MOIIHEHIX TPYAHBIX MBI, KOTODHE 00ecHeYHBaIOT
ONyCKAHME KPHUIA B HOJeTe. ¥ HeJeTalomux nral, (Kpome
IHAATEHHOB) KHJIb OTCYTCTBYET,
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Pue. 340. Yepen sopoHs::
A — cboky; B ~ cHusy; B — ceepxy; 1 — SOALUIOE 38MBINOYNOE OMBEpCMIUG;
2 — OCHOSHER 3aIMbUIONHER KOCMb; 3 — BOKOGAR JGMLINOYHER KOCME; # — BEPXHAR
32MLINOYHEA KOCMb, 8- WWUWG — MeMeHHER KOCMib,

7 ~ nofuas kocms; 8 — HOCO8aR KocL; 9 — yewyluaman Kocms; 10 — RApYXHLIG
cyxoeoii npoxod; ﬁ BoNvoan KAUHOBUOHAR Koomb; 12 — cpedan
oboHamenshan xocms,; 13 — npednobras kocme; T4 — npeduemocmiHan KOCms,
15~ sepxneuemocrmnxocma, 16 — cxynoean vocme, 17 - xsaépamm—c«ynaeen

Kocme, 18 - xeadpamuas xocine; 19 — 0CHOGHAR BUCOYNAR KOCME,
20 - kmoeoeudnbill ompocmox napacgenouds; 21 — cowsiu; 22 — nédnaﬁ KOG,
23 = KpoinosudMan Kocmb, 24 = 3yGHas Xocmb; 25 — CONMTEHNBHAR KOCMb,
26 — yenoaan kocme (o H. H. Kapmawesy u coaem.}



Bce mosicHpusbie (KOAHYecTBO paszHoe, HANpPHMED, ¥
ronxy0s KX IleCTh), KpecTIoBhe (NX ABa) ¥ 9acTh Ommxail-
HIMX XBOCTOBBIX IIO3BOHKOB (TPH — BOCEME) CHHBAIOTCH
MemmAy cobol, 06pasya XxapaKkTepHBIH AXA OTHN CAONCHBLE
xpecmey (puc. 340), KoTopHt HEMOABHIKHO COSAUHIETCA
€ MoCJeJHUM TPYAHLIM IIOSBOHKOM. B pesyiastare obpasy-
eTca eIMHOe KOCTHOe 00pasoBaHKe, obeceyHBalOIee Ha-
IeXKEYKW SAIUTY BHYTPEHHHMX OPTaHoOB, U, KpoMe TOro,
CO3ZAeT MECTKYIO OMOPY AJA 3a40HHX KOHEUHOCTEH.

¥ pasHHIX BAAOE IITHL GCTRETCA HATE — JEBATH CBO-
GOQHBIX XBOCTOBLIX IO3BOHKOB, IIPHU STOM IOCAeHHHE M3
HAX CHHUBAIOTCH, 00pa3ysa BepTHXKAJbHYIO KOCTHYIO IJIAC-
TMHKY — KORYLKOSYIO KOCMb, NN RUZOCMUAL, K KOTOPO-
My 00 OOKAM NPHAKPEIAAKTCA PyJNeskle Nepbs XBOCTA.
VYRopoueHHE XBOCTOBOrO OTHENa ofaerdaerT Tesno UTHIH B
TIOBBHIIAET €rQ KOMIAKTHOCTDL, YTO BAXKHO JNA APOAUHA-
MHUYECKHX XAPAKTEPHMCTHEK B HOJETE.

Yepen nrun oTamdaerca DOABUINM 0HLEMOM MO3I0-
BOTO yepella, KPYNHEIMEH riazHEnamu. O0pasywomiie ero
KOCTH 09€Hb TOHXKHE, IOBTOMY OHM He MOTYT COCZHHATHCH
mOCpeACTBOM IOBOB, &4 IPOCTO CPACTANNTCA MeXAY coboli,
H3-34 9eTO Uepell CTAHOBHTCA OUE€HB JAET'KHM M IPOYHBIM.
OrcyreTBHEe 3y00B TaKiKe YMeHbIIaeT BeC wepemna.

BaTenounsni oTAea uepenHod xopobku, nog0GHO uepe-
0y NpecMBIKAICIIMXCS, COCTORT B3 YeThIpeX Kocrelt (ZBe Go-
KOBEle, OCHOBHAS ¥ BEPXHAA), OrPAHEYUBAIOIINX 3ATHIIOY-
HOE OTBEPCTME, KOTOPOR ¥ NTRO 3AMETHO CMeLIeHO BHHSI.
BoxkoBble H OCHOBHASA 3ATHEUIOYBLIC KOCTHE o0pasymT 3aTHI-
JOUHEIH MBIINEnoK. B cocTaB KpHIME BXOEAT NAPHEIE TeMEH-
HbI¢ KOCTH, PACHOJIOKEHHBIE ENepend bepxXHel n GOKOBRIX
BATBUIOYHBIX KocTelt, nobnnie (06pasyloT KPHIY HAH Ias-
HHLAMHE H IePeIHIOI CTeHKY MO3SNOBOro Y€pENa) KOCTH, KpoMe
TOro, NapHble yemyduaThle KOCTM YYacTBYIOT B 00pasobBa-
HHA KpHIIH ¥ GOKOBLIX cTeHOK wepena, YemyliyaTele KOCTH
DPHKPLIBAIOT VIIHEIE KOCTH (MX 3aKJIBFLIBAETCS TPH, HO ¥
B3POCAHIX ocobell oHE CpacTaloTCA B OGHY KOCTH, BMEIIIAIQ-
CIVIO CPeAiHes U BHYTPEHHEE YX0), M3-38 Yel'd OHU He BHAHH
caapy:xu. Bepxaaa BHCOYHAR AyTa YV NTHI He 00pasyercd.

OcHoBaHHe Yepena NTHI 06pasyloT HECKOIBLKO Koc-
rell: OCHOBHAA KJIMHOBHAHAA KOCTH HEeOONBIHX DAIMEPOB
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{(nexuT Oepes OCHOBHONA 38THUIOYHONR KOCTHIO), KOTOpAs IIPH-
KPBITA OCHOBHO# BHCOYHOM KOCTRIO (NpoA3BOLHON mapacde-
HOMZA), HepefHeKIUHOBHMAHAA, HEOHAA K KPLUIOBHAHAA
KocTd. CnepeAd BaXOAUTCA CONIHURK, IO ero 6oKaM pacmo-
JAAraoTcA BHYTDEHHHE OTSepPCTHSA HO3Apeld — XOoaHHI.

Crenku ruasaun o6pasyior: 100Hbe KOCTH (BepXHHE H
sagHAe CTeHKH), OOKOBLIE KJAMROBMAHKIe KocTH (obpasyioT
SaAHIOK CTeHKY TAa3HUOR H HePEerHICIo CTeHKY MO3ToBob
KopobKH), cpeaBolo 060HATENbHYI0 KOCTh (HemapHas, obpa-
3yeT TOHKYI0 MeXKIVIAZHHYHYIO Neperopoiky), npeliobHbe Ko-
cTu (Iepeanye CTEHKH). Y IITHI MEXKAY IVIASHELIAMHE MO3P He
HAXOEUTCH, DOITOMY €10 OTHOCAT K MPOonRubazaicHoMy muny.

Hocosoif orgen ¢3agn H ¢Bepxy 00pasoBaH MapHBIMH
HOCOBBIME HOCTAMH, IPUYEM BEDXHHH OTPOCTOR STUAX KOC-
Teif OrpaHWYHEAET HOCOBOE OTBEPCTHME CBEPXY, & 4eNIOCT-
Heo# oTpocTOK — c3agu. Cepxy H CHLDEXH HOCOBOE OTBED-
CTHEe OTPAHUAMHBAIT JOGHBIE OTPOCTKH MIPeRYeNiOCTHBIX
kocTeil. CHH3Y HOCOBOE OTBEepCTHE OTPDAHHYEHO BepXHeYe-
JIOCTHLIMA KOCTAMA,

BepxHi010 TeM0CTh 00PA3YIOT, B OCHOBHOM, CPOCHIHE-
¢ MEXYeJIOCTHBRI® KOCTH, BepxHmiE orpocror (obpasyer
BRINYKAYIO BePHINHEY KIIOBA) KOTOPRIX CPACTALTCS ¢ HOCO-
BLIMH KOCTSMH, a Gokomble (00pasyiT Kpas KJIoBa) — ¢
BEPXHEYEAIOCTHHIMH KoCcTaMH. Caaay or kaxaoii Bepxse-
YeJICCTHOH KOCTH OTXOBHMT KOCTHAS NEPERJaAHHA, KOTO-
PYIO 00pasyioT ABe CPOCIIMEcA KOCTH: CKYAOBAA M KBaj-
PATHO-CKYJIOBAS, NOCAEAHAA UPHACOSIHAACTCA K KBAAPAT-
Hoii roctH. Tak ofpasyerca xapaxkrepHas ANS OTHAL HAMXK-
HAs cKyaoeasa gyra. IloeToMy yepen y OTHI AHAIICHAHOTO
THAIOA, HO ¢ PeAyIHPOBAHHOH BepXHe#ll Ayro#.

Hu:xH1010 1eniocTs POpMHEPYIOT XOHAPAJABHAR CodJle-
HOBHAA KOCTh, IPON3IBOJHANA MEKKeJIeEA XPALIA H HAKIAM-
HbIe KOCTH: 3y0HANK, MIACTAHYATANA, YIIIOBAA H BeHeuHasdA.
YemwocTHOR CYCTAB MEMJY KBafApaTHOR M COWIEHOEHOI
KOCTAMHE COeOVHAET BEPXHION H HHMHIOW YeNIOCTH.

Bropuynoe Hé60 y GOJNBIIMHCTBS HTHL, OTCYTCTBYET,
KOCTHOE FHO HAAKJIOBES 06pasyioT HEGHEE OTPOCTKE IIPE-
YeNIOCTHEIX B BePXHEYeIFOCTHRIX KocTedl, cpocianecs ¢ Oap-
HEIMH YVIGHeHHEMMH HE0RBIMH KOCTAMH. 3aZHHe KOHIIBI
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Puc. 341. Cxema
KUHemU3Ma Yepena nmuy:
1 — 2uBKaR 30H3 HAOKMOBLS;
2 — coeduHEBRUE HAOKIOBLR
€ HEOHBIM aNNAapamom;
3 — yemoomKoti cycmae;
4 — xkaadpamno-vepenHoil
cycmae (no C. M. flesywiusy
u coaem.)

HE0HEX KocTell HATEralT Ha KJIIOBOBHIHELE OTPOCTOK HAa-
pacheHOHAA, NpHYEM B 9TOM MecTe HEOHHIE KOCTH WOA-
BH3XHO COEAHHAIOTCA ¢ HAPHBIMA KPHJIOBHAHEIMM KOCTH-
MH, 3aJJHAe KOHIb KOTOPHX TAKMKE MOABHKHO (CYCTABOM)
COEMUHSIOTCH ¢ KBAJJPATHRIMH KOCTAMH.

Taxoe cTpoeHne TBepAoro HéDa OYeHL BAXKHO ANA OOJ-
BH:KHOCTH KA10Ba. [IpH cokpamieHHM cHEelHANBHOA I'PYINEHI
MBI, BUepeA CABHTaeTCA cHCTeMa kocTell (HE0HAR — KPBLIO-
BHXHAH ¥ KBAAPATHO-CKYAOBAA — CKYIIOBAA), OKASBIBAA LAB-
JeHne KA OCHOBaHWe "Hagrosssa (puc. 341). IIpu aroM xkBajg-
PATHAA KOCTH, IBATASCH BUEPEH, TOMKAET BUepeA KPLUIOBH]-
HEIE A HEOHEIE KOCTH, KOTOPBIe B MECTE CBOEr0 COLIeHeHHA
CKONB3AT N0 YOOMSHYTOMY KIIOBOBHAHOMY OTDPOCTKY HAD&-
cthenona (HamOMHEAM, YTO HEOHEIE KOCTH HANErRIOT HA 9TOT
oTpocTok). Kpome Toro, KBaApaTHAR KOCThL CABATAET BIIEpPEH,
KBAADATHO-CKYJIOBYIO H CKYIOBYIO ROCcTH, B pesynrTaTe »TOro

HAAKANBLE NPHOOAHHMAETCH, IIO-

CKROJNBKY B OCHOBAHHH HARKKIIOBHA

2 KOCTH ¥ IITHI GYERb TOHKHe (V He-

KOTOPHIX BHAOB TAM MMEeTCS Xp#-
IieBAA OepeMEIYKA ANY AadKe Ha-
croamuit cycrap). Taxko#i xuse-
TH3M "depena ofecneuuBaeT MHO-
rooSpasgrie AudxbepeHITHpPOBAH-

HEIe XBHCHMA KIIOBA.

Puc. 34 2. flodwsasbiuHbil
anmnapam eopoMbl;
) T — meno; 2 — 620 nepednuii
OMPOCMOK, CAYNKBWLIE OLHOSANUOM
R3LIKE; 3 — POXNU
{no H. H. Kapmauweey u coaam.)}

TTopBARKYHEIN anIAPaT NTHI, PASBUBAETCHA H3 OCTAT-
KOB TOABLASBITHON H #abepHBIX IYT, OH COCTOUT H3 AJTHH-
HOUW INAACTHHKH H IAPHI ANUHHKIX POXKeK, POMOJIOTHIHBIX
nepeoit mape mabepnnix xyr (pwc. 342). Ogdens AIKHHBIES
POKH HOZBHKEOTO HOABASKIYHOIO ANNADPATA HO3BOILIOT
MHOTHM IITHIIAM AANeK0 BREJIBHTATE BUEpen A3kIK (HanpH-
MEp, AATIAM), cHOCOBCTBYA 3aXBATy nuinu. 'noMaBauoy-
aape (MOXBECOK), KAK H ¥ PaAHEe OOHCEHHBIX YEeTBEePOHO-
THX ITO3BOHOMHEIX, QYEKOHOHHDYET B KaueCTEe CAyXoBoi
KOCTOUKH (CTPEeMeYKa) CpegHero yxa.

JoOarouHHH CcKeJeT OTHU TAKKE AMEET DA 0CO-
fernocyeit, cnocobereyomux nonery. ILrevepoil moac obpa-
30BAH NADHHIMH KOCTAMH: JOMATKOH, KOPAKOKZOM H KIIIO-
ypned. Mananan cabaeBRHARO W3OrHYTAA JOHATKA JEIKHAT
IIOBepX FPYAHOMA KIETKH ¥ CIIOoco0HA OFBMMHO HepeMemATE-
cA Haj peOpaMi, He CTeCHAA IPH STOM ABKKCHHA KpLLIa.
Xopomo PassUTHII MONIHKH KOPAKOHA HAKHYMM KOHOOM
OHUPAETCA EHA IPYARHY B o0pasyeT ¢ HeH MANOXOABRAKHBIH
CYCTAB, & BePXHHM COEIAHAETCA ¢ JOIATKoM, dopMHUpYH co-
BEMECTHO IIyOOKYI0 BOAAUHY AN MaedeBoro cycrapa. Obe
RIXOMAELL CPACTAIOTCH B HEIIAPHYIO BIJIOUKY (TVIKKY), KOH-
IH KOTOpPOH COeMUHAIOTCA ¢ IePeAHUMH KOHIAMM KOPaKoK-
JIOB, NPEISTCTBYA TeM CAMEIM HX COIMKEeHNI0 H COIAYKABAS
TONYKH IPH B3MAaXaX KPHUIbLEB B noxere. Takum ofpasom,
ILIEREBOI HoAC CO3NAET HANEIKHYIO ONOPY ANA KPHLIA H B TO
#e BpeMs COXPARHAET 3AACTHUYHOCTE.

CpofoguanA nepegHAd KOHEIHOCTH OTHANLL BAAOHIME-
HHJIACh B KPELIO, IO9TOMY €€ CKeJleT QUeHb CROeobpaseH,
HECMOTPA HA T0, ITO COCTOHT M3 THNMIHHX AJNA OSTHOA-
J0if KoHeuHOCTH OTHenoB (puc. 343). Ilneuo obGpasomaHo

Puc. 343. Cxenem xpsina
EOPOMDI.
1 — nnevaaas Koemb, 2 — nyJeaan
xocmb;.?—-mumesanxocmu;

6 - chanavzu Il nansua;

7 = eQUHCMGENNERA thananzsa
 nannye; 8§ — sduncmessnan
ghanarza lif nansua
{no H. H. Kapmaweey u coasm.}
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ANAHHOR 1 NPOYHOH NIeYeBoil KOCTRIY, IPeNIeube — MO~
HOM JOKTeBOH m Hosee TOHKOM nydeRoit, Torjia Kax KUCTb
CHJIBHO OTJIHYALTCH OT ZPYIrHX HABEMHLIX [O3BOHOYHBIX.
B npokcuMATLHOM PAAY COXPAHAIOTCA TOIBKO OBE KOCTOM-
KM, KOTOpEie MOCPEICTEOM CBA30K MAJIOIIOABHKEC COeNMHA-
OTCA ¢ KOCTAME NpeAnsiedbd. NeTaabHBIl PAg 3anacThd
CpPACTAETCA C KOCTAMHE IIACTH, COBMECTHO 00pA3YR IBe VAIM-
HeHHBle KOCTH, KOTODHIE CPACTAIOTCH 000mMM CBOCOIMHBLIMH
KOHUIaME (IPOKCHMAJNBHBIMA A AHCTAJILHBIMH), NOTOMY HX
TAKXKE AASLIBAI0T NACTHO-3ANACTHOR KOCTRIO, KN DPAMKKOH,
Mexay ofouMu pagaMH KocTell samacTea ofpazyercs Hoa-
BIOKHEIE Mem3anacTHH (MHTepKApPOANLHKN) CYCTAB.

3HAYMTENBHO PEAVIHPYIOTCA NAJBOBI, H3 KOTOPBIX CO-
xpaaares Tonsxo Tpu: IT, I a IV, npu arom I nanen ume-
€T TONBKO OJRY HPOKCHMANBHYIO dananry (k Hell npukpen-
AMOTCA Hepha, 0bpasyiolnie KPRUILIOIKO), 111 ~ 1ee dananTn,
IV — oguy dananry.

CoefHHEHNE 3BeHBEB KPELIA NMOIBOJAET HM ABAIATH-
€3 TOALKO B ORHOMH IIJOCKOCTH — MIOCKOCTHM KDBLIA, WHES-
MU CJIOBAMH, NITUIA MOKET TONbKO CKJIAABIBATE H PACHIPAR-
JAATH KpbUICo (HA 3T0 OGCTOATENBCTBO CiexyeT oGpaTHTH
BHHMAHWE CO3AATENAM MYJLTOHIBMOB M APYroil passie-
KaTenbHOH TPOAYRELHH, e OTHIK MAHANYAHPYIOT CBOK-
MH KOHEYHOCTAMM Ha MaHep Awjeif).

Tazopwril mogc 0OPASOBAH NM2PHBEIMH NOAB3AOMTHBIMY,
CeNATHINBERIMYA B JOOKOBEIMY KOCTAMHE, KOTOPRIE ¢ Ka Ao
CTOPOHH CPECTAITCA MeXAY coboil, 00pasyd TasoBkIe KoOC-
TH. [[AvHBaf NOABAZOIIEAA KOCTh KAMKIOTO U3 TAKHAX KOCT-
HBIX KOMILIEKCOB N0 BCell AMAHe CPacTaeTcd CO CHAOKHEIM
KPeCcTIOM, UTo ofecneduBaeT HANSXKHYIO OIOPY ANA 3a1HHX
KOHewHOCTel, KOTOpbie HecyT Ha cefe BCI), MacCy TeJs NTH-
OBl BHe mojera. CedaMOIEAX KOCTh TAKXe AMEST 3HATH-
TeJIbHEIe PASMEPHI, A MAJTOYKOBHIHAES NOOKOBAA KOCTEH He-
BeNYKA H HanpaBleHa Hasax. Kak m y Bcex HA3EMHEX
IIOSBOHOYHEIX, BCEe TPH XOCTHA o6pasyoT BepTAVAKHYIO BIa-
AMHY, C KOTOpoi codreHAeTcA TONOBKA OeXpeHAOH KOCTH.

Tnasuaa ocofeBHOCTD TA30BOTO NOACA ITHI COCTORT B
TOM, 9TO JOGKOBKE KOCTH 00enx TA30BEX KocTelt Meyrzy
cofoit He cpacTaioTes, OCTABIAA BOEPEAH OTHPHITOE IIPO-
CTPAHCTEO, UTO UPEIBHIMAHG BAKHO ANA OTHH, TOCKOXEKY
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Puc. 34 4. Crenem 2adneli KOHEWHOCTIL BOPOHLE
1 ~ GedpaHHan KOCMb; 2 — KONGHHER HaWIGUKS;
3 — zoneno-npednmocka {mubuo-mapcyc); 4 — Manan Sepuosas
¥ocma; 5 — yeska (CRLSWUeCs kOCmu NpednioCHS! U IOCHBIE
§ ~ unmepmap3ansHsill cycmas; 7 — chanarau nansyes;
1= IV — paneust (no H. H. Kapmauwesy u coagm.)

MO3BOJAET MPOXOAUTE KPYIHBIM Ailam
(HaupaMep, ¥ KUBY OTHOCHTEJbHAT MAaC-
ca sitna Moker focturars 1/5 or obmero
Beca nNTHUEH), HOKPHITHIM MecTKOi CROp-
aynoii, Taxkoif Tam CTPpOeHHA TA36 HaA3BI-
BaeTCA omipeimuiy. CunuTaeTCA, 4YT0 OT-
KPHEITHIH TAS DOJIe3eH He TOJNBKO CAMKaM
(M0 NOEATHAIM NPHYHEEM), HO ¥ CAMIIAM,
NOCKOABKY YBEAMUUBIIANCH IPH 9TOM
DOZBMHOCTE CTEHKH NOJOCTH TeJA CIIO-
cobcTBYeT YCHAEHHIO ABIXATENBHEIX JBH-
el oTunsl. UckiaouedreM ABAAI0TCA
appUKaHCKHEe CTPAYCHl, ¥V KOTOPBIX JI0G-
KOBEKIE KOCTH CPACTAIOTCA MY coboll u
Ta3 CTABOBUTCA S34KPHITEIM,

Crenetr coGoaHoit 3agHe#l KOReUYHO-
CTH COCTOHT M3 OeApa, rojleHA H CTOIH
(puc. 344). Momsaaa TpyGuaran Geapes-
HafA KocTh obpasyer TasofeApeHHEN cyc-
TAB ¢ BepTAY:XHOH Buaswuaol Tasopoii !
KOCTH. B XOneHHOM ¢ycTaBe HMeeTcd ce-
CAMOBAAHAR KOCTh — HEAKOJeHHHK, MAH
KoAeHHAA ualledka. ['0OJIeHb HMEeT CIOXKHOE CTPOeHHe —
oHa OBpa30BaHA CPOCIIHMHUCA GONBUIOH ¥ MANON GepHOBEIMYI
KocTAMH (PYRUMeHTADHAR Manad GepIoBAA NPHEDACTRET K
MomHGI Soxbmoit GepuoBoil), X KOTOPEIM IPHPACTAET AHC-
TAnbHEHL pAR KOCTel TPeAMIOCHE (ABe KOCTH), B DESY/IBTATE
ofpasyercd KOCTHBIH KOMILIEKC - TOJIeHO-IPeAILIIOCcHA (TH-
6uo-Tapeye). JuctansHRIY paa KOCTeH OpeNiItOCHE CJIMBA-
eTCR ¢ KOCTAMHM IUIIOCHH, o0pasyd cBOMCTBEHHYIO OTHIIAM
RTAHRYIO KOCTh — YeeKy, WM niiocHo-npednaocHy. C puc-
TATLHMM KOHIOM IEBKH COYICHAKTCA NPOKCAMAILHEIE (ha-
JIAHTH DANEOEE, OPH 3TOM KOJAYSCTEO NANBUEE ¥ IITHE BADL-
HpyeT, HaNpAMep, GOJBIHECTBEO NTHI, IMEIOT HA HMIKHHX
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KOHEUHOCTAX TIO YeTHIPE NAJbEA, Ka3yapsl — TPH, 8 abpuKaH-
CKHH ¢Tpayce — 0o Apa (expHeTBeHHnId cayaait Cpexy mTum).

Mutuevrnan cucmena run, Gonee audbepeHnuporasaa,
ueM y perrramaii, OcobeHHO XOPOIIo PA3BUTEHI MBIIIIIE KOHEY-
HOCTeil, Ipy TOM B nlepeaHeil KOHEYHOCTH ~ KphlIe — LeAH-
KOM HAXOZATCA OUeHb MaJIO MbIL,. TaM, B 0CHOBHOM, DACIIO-
JIAFAKOTCA TOJIBKO CYXOMHIJIIHS, KOTODbHIEe IPAXPEINAIOTCd K
KOCTAM CBODOJHOH KOHEUHOCTH, 4 CA&MW MEIIHNIH BEIHECEHBI
u3 KPphHNAa B HAYHHAKTCHA HA KooTax TynosHma. Haubonee
XOpOMO PASBHTA MEIINA, ORYCKAOINAad KPELAO, — IPYIXHAS
MEINNA, KOTOpas ABIAETCA caMoll KPYIHOH ¥ KHIeBRIX OTHI
(ee Macca gocruraer 20% OT MAacCH Tesa), UTO BIOJIHE O0BAC-
HHMO, TNICCKOALKY AIA TOTO, YTOOH ¢ Goabinoii cuaoil omyce-
THTH KPLUIQ B MOJieTe, TpeByercs 3HAYATEALHO GOJIbINe YCH-
NH#A, yeM XEad Toro, UTobBl 3TO KPHJIO UOAHATEL (KPHJIIO
NOAHAMAIOT HOAKIOUAYHEIE MBIIIIEL, PACIONQKeHHEIe OOX
rpyaueiMn). HanmoMawmM, 9T0 MMeHHO OHICTpOe ONyCKABMEe
KPBLJIA CO3AAET HAJ HHM Daspe;keHH0e BO3AYINHOE MPOCTPaH-
CTBO, KOTOpOe o0ecievyHBaeT HOABeMEYIO CHIY AAS MTHILL.
Jnsa OpHKpemieHHsa OIPOMHBIX IPYAEBIX MBI, OOBIYHBIX
A4 MO3BOHOYHKX KOCTHRIX CTPYKTYD TYJIOBRINA OKA3BIBA-
eTcA HEeJOCTATOYHBIM, MOPTOMY ¥ JICTAIOMIEX IITHI, B ITUHT-
BHHOB UMeEeTCH KPYIHEIA BHIPOCT PPYAHER — KHAL, KOTO-
PBI MBI yie VIOMHEANH BHIOE IPH ONMHCAHMH CKEJIETA.

BecbMa 3HaYHMTeNLHO PASBHTA MYCKYAATYDA 34THHX
KOoHeuYHocTeli, rae HACYATHIBAETCH Zo 35 Mbimm. Jlerais-
MM OTHIAM 0cO0eHHO BAMKHO HANEIKHO HNEILIATLCS Malb-
ODAMHA 38 BeTKH. ¥ HeKOTOPHIX BHAOB IJIA 9TOr0 HMeerca
OYeHDb INNHEAS 00 X00A1 a2 Muiltilid, KOTOPaA BEaUYNHAeTCHa
HA KOCTAX 7434, [HPOXOAHT BAOAL Geapa uepe3d KOMACHO K
ToJIeHH, I'fZe coeAMHAETCA ¢ ApYroid Mumnei — crufare-
aeM nansies. Korga nrana cafguTes HA BeTKY A crubaer
KOHEUHOCTh B KOJeHEOM CYCTABe, ABTOMATAYECKH HATATH-
BaeTesd 00XOaAmAA MBIINA, KOTOPAasg, B CBOIO 0Yepeib, HA-
TATHBAET CrE0ATE L HANbIEE. B pesyAsTaTe NaALIKL ¢ GOh-
1oii cHa0i 06X BATHBAIOT BeTBb. COOTBETCTBEHHO, BO BpeM4
CHA NTHIA TakxKe ¢rufaeT KOoNeHHWH cycras (HanmpuMmep,
oA cHnolt cofcTReHHOM MACCHE), YTO IPHBOAMUT B AelicTRHe
ONMUCAHHEIN BHIIDEé MEXAHHA3IM. JTO HATVIAAHO obbaAcHAeT,
NnoueMy ATHIL BO CHe He IAAAIOT C BeTOK.
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Pwng. 345,
lpucnocobnenus,
yOepiusaioujue
nansse rmuy
COSHYIMLIML
CHEeea — HUXHAR
NOBOPXHOTML CYNOMUNUR
anyboxoeo ceubamens
nanei{es, cnpaea —
HLXHAA SacMb
gfazanua anyboko2o
czullamenn nanbyte ¢
NONBREYHLIMY HACEYKaMU
{eud usHympu} (no Necce}

CoBceM mMHAYE 3Ty OpoHNEMY pPeITaloT ADYTHEe IETHIbI,
HanpuMep BOpOObHHBIE. ¥ HUX CYXOMKHIAE MBIOIIL] 23460
1020 czubameRrA NAALYLE HMEET IEPOXOBATYIO HHMHIOK
TNIOBEPXHOCT: ¥ HAXONHTCHA B GUGpO3IHOM BIAT&AMING, BHYT-
PeHHAA MOBEPXHOCTE KOTORONO NOKPHITA MOAePeYHEIMH Iped-
uamu (puc. 345). Korga nTuna cagurca Ha BeTKy, MyGoxkmit
crubaTent DanbleR HampAraeTcs, NPH HTOM ILIEPOXOBATOE
CYXOKIIIHe ITpoYHOo PHECHpYercs pebpamu ¢pubposHoroe Bia-
TATWING, IOYTOMY HAABOB ILIOTHO 00XBATHIRAIOT BETKY X He
pamKHMaioTcA. Tarkoe OfHOCTOPORHEE JEHKSHHE CYXOXNANA
BO BAAT&MHINE He TpefyeT NoCTOAHHOIO HAPIMCRHAA MBIIIY,
970 NO3BONAAET SKOHOMHTE CUAL ¥ DHEPTHIO.

Ocofenno Xoponio MycKyNATYpa 3aXHAX KOHEUHOCTeH
pasBHTA ¥ GECRHIERLIX NTHAL, (CTPAYCOB H KHBH), KOTOpLIe
fAepeMeHaoTeA NCKANYATENBHO ¢ HX TOMONITEI0. CILIA STHX
MLIMD, 0UeHb BeJIHKA, HANpHMEp, abpAKaRCKHH cTpaye
HEAKOM HOTH MOET JIerKo YOuTh YeNoBera M xa)e HaHe-
CTH Cephe3HOE NMOBReKASHNE NLBY.

¥ nran Xopomo passETA OOAKOKHAS MYCKYJIATYDA,
38 cUeT KOTOPO# NTHNA MOXKET NOZHEMATEL NephA, HAlIDHA-
MEep XKOTA& XONOAHO (ITHIA IPA BTOM +HAXOXJAHWBAETCHS).
" HuweaapumeabHas cucmema HMeeT THURHYHOE AJNA
BHICIONX IO3BOHOUHHX CTPOCHHE, ONHAKO el IpHeyImM
HEKOTOPHE 0COGEeHHOCTH, KOTODHE, B OCHOBHOM, CBASRHEI

. ¢ npucnocobaeaveM K nmosery {puc. 346). Kak M yxe

OTMe4aJIH, ¥ IITHI, OTCYTCTEYIOT 3yOH, UTO B SHAYHTENE-
Ro# Mepe yMeHbIIaeT Maccy Tena. OMEaKo ¥ Kix uMmeemes
AezKUil § RPOYHLLE PO2080Il KAMWE, COCTOSINHE H3 BepxHeit
YACTH — HATKJIIOBLA M HMKEel — nogrmobsa. Ocobermoctrn
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Puc. 346. Cxema nuiesapumensHol
cucmembs: 20nyba:
1~ nuwesod; 2 ~ 308; 3 — mensavcmeii
WeydoK; 4 — MyCKYNLHGIT HenydoK;

5 — daenaduamunepcmHan
Kuuka; 6 ~ nodenydoyHan
xeneaa; 7 — nevenb;

8 — MefuHbIe APOMOKL,

9 - ceneaenxa; 10— nemnu
monkoil kuwwu; 11 — npaman
Kuiiea, 12 — knoaxa;

13 — cnensie Kuwky
{no H, H. Kapmaiueey
u coaem.)

KUHEeTH3MAa deperna,
ONMCAHHEE BHIIIE,
AeNaloT KAI0B OUeHL
NOABHIKHBIM, IO3TO-
My OH CnocofeH co-
BEpIIATL CAMKIe pas3-
gooGpasHue (gacTo
O4YeHb CJIOMKHEe) ABH-
JKeHH,

Ka0B ITAON CAVKAT He TOALKO AJd 38XBATA, YAED-
MAHAA A MBMeJLYeHKA THINH, HO H BHIOAHAOT MHOMKe-
¢rBO Apyrux (yexuui. HaopuMep, ¢ NOMOIILI KIORA
CTHILE IPHBOJUT ONEpEeHAE B HOPAAOK (JHCTHT, YHHHT I10-
BpEXKJAeHHEIE ITEPhA, YKIAAABIBAET HX, HAHOCHT CeKPeT KOII-
YHKOBOI Mefessl). KANE — rposHoe OpYyKEe B APAKax C
COPOANYAMH, HANAACHAA H NPH OTPAKEHHY arpeccun Bpa-
ra (HanpuMep, KakaAy 6e3 Tpyla nepeKyCcHBaeT CTAAbHYIO
NPOBOAOKY TONINHEOH Gonee Munaumerpal). C noMomeo
KAX0BA NTHHE COOPYXKAIOT I'HE3AA, IPAYEM HepeZKo O4YeHb
CHOMHONR KOHCTPYRINHM (HEOpHMED, peMe3, MHOTHe TKaYK-
KOBHE M [p.), KJIOB HeOBXOAMM HOpH COOPY)KeHHH AYILIA.
Haxomen HexoTOpHE OTHLN (HATPpAMep, onpefesiceHHLE
BHJBI BLIOPKOB) KJIIOBOM MAHHUIYJIADPYIOT ¢OPYARAMK TpPY-
Za» (HanpHMep, HTOJKCH KAKTYcA), BHIKOBHPMBAA Hace-
KOMBIX K3 TPYAHOZOCTYNHHX wmenei. [Ipusoauts npame-
phl MO;KHO TMPOROJKATE O9eHb AOATO, HACTOJIBLKO BEIHKO
sHAUEHHe KIIOBA, 9TOr0 YHUKANBHOTO M YAUBHTEILHOTO
teopenus Cospartens, JoGaBuM TOALKO, ¥Fo HOpMa KAI0-
Ba V OTHI, BechMa pasHooOpasHa, OHA 38BHCHT, I'IABHLIM
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oOpa3oM, OT XapaKTepa MUIIA H TOr0, KAKHEM 00pasoM nru-
ma ee goowipaet (puc. 347).

fAserx mmeercs y BCeX NITHIL,, HO €ro (opMa IIHPOKO
BaDEMPYET, HAOPHMED, ¥ TYCEHBIX OH ITHPOKKHHE A MAOCKEH, ¥
XWIMHEIX — KOPOTKEH H TBepAsIid, ¥ rojiyba — oporoeepmnit
H 380CTPEHHBLIH HA KOHHE, YV BepTHLIeEK — UpesBrMaiiHo

Puc. 347. Knossr nmuy:
1 =~ ISAOHORTIIOO0S0 MYNSHE; 2 — KORRULbY 3 = SOBLLEKTIOB020 NONy2aR;
4 - mynuxa; 5 — eodopeza; 6 — Gonbluoeo necmpozo damna; 7 — RaMuHE0;
8 ~ Gonbuiozo Kporwnena; 9 — ymiu; 10 - wunokmoseky; 11— ubuce; 12 - knecma;
13 — mapaby; 14 - kn3odon-nRsywropoma (no C. M. Haymosy)
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Pwc. 348. Xenydox
AMUUb (KYpULbL):
A — obwyuil etd;
B — scKpuintiti menydok;
| — xano3ucmuil xenydox;
H — MyCrynerbil XenydoK;
Hi — omeepcmue
& deeHaduamunepcmHyro
KULKY;

1 — omaeepcmun

wenes 2 — Mbitlitis
cmeHKy xenydxa,

JJIAHHBIE ¥ TOHKHE 7 7.7, OOKHYHO A3HK ¥ ITHL 09eHb TIOA-
prKEEINA. CH0HEBIe 3eesdsl ¥ HEKOTODHIX BHAOB DA3BHTEI
XOpOIN0, HAIPEMED Y CTPHIKEH-CRIAATAHOB, KOTOPEIE CTPO-
AT CBOH TFHESMA W8 3aTBepAeBIell cnoHLl (JeuKaTeC KHTai-
CKOMl KYXHH), 0JHAKO HePegKO OHE YACTHYHO PeAYLHUPYIOT-
cfl, 4 Y KO30F0eB PeAyIEDYIOTCA ITOYTH UEeIUKOM.

IMumeros ouess ATHHALIN, TOCKONLKY ITHIE OTXHIA-
0TCA ANAHHON meelf, ¥ MHOrAX nTuL (HanpuMep, roxybeit,
KYDPHHBIX, DOMYTaeB H JPYIAX) B HHKHeH UacTH ITHINEBOAA
HMeeTCA PACIIApPEeHne — 300, KOTOPLIi He BCTPETaeTed ¥ Zpy-
IAX OO3BOHOUHEIX. B s0fe nmina BpeMeHHO HaKanaMsaerca
H IaCTHYHO DepepabaThiRaerces (3a cuerT JEePMEHTOB, KOTO-
PEIe DOCTYIAIOT A3 HAYKEJIERAIETO JKeNEIACTOrO JReAYAKA).
¥ HeKOTOpPLIX BHAOB (Hanpumep, romybeit, pnaMaHro u ap.)
B NEPHEOZ BHIKADMIMBAHHA KJICTKH CANSHCTOM obonouku 306a
GLICTPO AeAATCA, CAYIIMBAIOTCA U 06PA3YIOT KHPHYIO MACCY
(MeTadopHUYHO HASBAHHYIO «IITHYLUM MOJOYKOM» — HA CA-
MOM JeJie MOJIOKC HPOAYIEPYIOT TONBKO MISKOHHTAIOUIHE),
KOTOPYIO NITHIIA CKADMJIMBAST IOTEHUAM. Y MHOTHX BHAOB,
HANPHMED BOPOHOBKIX, 3004 HeT. .

Bes pesknx rpaHUIy NHALIEBO] NEPEXONHT B MKEIYIOK,
KOTOPHI# ¥ ilTEL ODOApasfiefifeTcsy Ha ABA OTAENA: nepex-
HETO — HEAE3UCMO20 A 3BJHETD — MYycKyAbHo2o (puc. 348).
HeneaucTriit oTHeN MMeeT OTHOCHTENLHO TOHKHE CTeHKMN
(oaBako oHHM TONIOE, YeM Y NHINEBOAa), B HEM IIMIIA NOA-
BePTaeTCH XUMHYeCKOMY BO3EEHCTBHIO eIV LOTHOTO CORE,
KOMIOHEHTH KOTOPOT'0 BRIPaJaTHEBAIOT jKeesh] CAA3HCToH
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obonouxn. CTeHKH MYCKYJBLHON) MKeNyIKa 3HAYMTENAbLHO
OoJiee TOJICTHIE, TIPEYKAE BCErO, 38 CUET MOIIHOR MycHYJa-
TYpEl. HSHYTPH OH BBICTJIAH NJNOTHOH KYTHKYJAPHOI Bhic-
THAKO, KOTOpYIO o0pasyer sarsepieBmui CeKpeT pacIo-
JOMEHHBIX B HeM eJies. KpoMe Toro, B IIONIOCTH MYCKYAL-
HOTO JKeJNYyJKA HAXOAATCH MeJIKHe KaMeillKW, CIelHANbHQ
nporjiaThiBaeMble NTHLEEH. 3decs DHUITA, TDONHTAHHAA XKe-
JYAROYHBIM COKOM JKeJIeSHCTOTQ OTAeNA KelyJKa, IpPoXo-
AUT MeXaHH4ecKyIo o0paborky. MomEsie cOKpaAOIEeHHA Myc-
KYJRCTHIX CTeHOK EPEMEINABAIOT MHIY, KOTOPadA DK 5TOM
HEPETAPACTCA HECTKEMA CTEHKAMH, o0paSYIOIEMA YTOJ-
e ¥ CRIATEN, H KAMEeHIKAMH, BEIIIONHAIOIMEMA QYHK-
IHI0 XepPHOBOR, IIpn sTOM AaRMeHHe B WOMOCTH MYCKYALHO-
T'O XEeNyIKa MOXKeT OLITH OUeHb BRICOKHM, HATIPHMEp, ¥ 3ep-
HOSAAHBIX OTHI J0 2 X 10% — 3 x 10® Ila. Takum of6paszom,
orana appeXTHBREO KOMIEHCAPYIOT oTcyTcTBACE 3y60B. Cre-
NeHb PASBETHA MYCKYIALHOIQ KeJYAKA ¥ PASERIX BUIOB ITHIY
He OXMHAKOBA M 3aBHCHT OT THIa numu. Hanbomee xopoiio
OH Pa3BHMT ¥ KYDHHBIX M ADYIHX IOTHI, HHTRIOIIAXCA IDYy-
6oii mumeit. HappoTHE, ¥ XUIBRX H HACEKOMOSAHRIX (KO-
TOpEIe, OO CYTH, TRKIKE ABIAIOTCA XHIHHKAMH — IPOCTO
OHH LHOEAAI0T MEIKHX XHBOTHBIX) BHAOB MYCKYALHRIA Jie-
ayaox paspur cnabo. IlepepaGorka nummp B JeavaKe ocy-
HecTRAAeTCA oueHb ORICTPO, HANPUMED, AOMOBERIE BOpODeil
NepeBAPHEAET I'YCeHHNY Bcero 3a 15 mMuH.

OT MYCKYJHHOTO KeJAyZKA OTXOOHUT ABEHAAUATHOED-
CTHAA EMIOKA, B IIeTHe KOTOPOK pacnoIaraercea nomxeiry-
JOUHAA 2ejesa., ¥ CONBIIHMHCTER OTHIL DeueH: KPYNHas H
cHab)KeHa JKeAIHHM Iy3EIpeM, HO ¥ EEKOTODHX (HampH-
Mep, v ronylda) ero Her, JKEeJYHBbIA IDPOTOK OTKPHIBAETCA,
RAK ¥ BCEX BHICIUAX NOSBOHOMHEIX, B JBCHAXIATHNNEDCT-
HYI0 KHIOKY, HO OTAEALHO OT IPOTOKOB MOZMXEAYROUHONR
wenezkl (cM. puc. 346). ToHKaa KHIMKA NTED, BMeeT 3HA-
YHTeALHYIO JJIHHEY, OHA IEDeXOAUT B TOXCTYIO KHIIKY, OpH-
veM HA FPpAHANEG MeIy HAMH ¥ GONLIINECTBA BHIOOB HMMe-
erca mapa He6OAbPMAX CAENEIX BEIPOCTOB, KAIKABIH H3
KOTODHIX ABAALTCA CAenol xnmroi, ¥ nrug npaMoit kpum-
KX HET H TOJCTAA KHOIKA HeMOCPeJCTBeHHO OTKPHIBRETCA
B KJIOAKY, HA CIIMHHONE CTOPOHE KOTOpPOHA HMeeTcs cenoi
BRIDOCT — Pabpuyuesa cymKa, ABJIAIONIAACK IeHTPANBHEIM
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OPraHoOM MMMYHHOH cHcTeMBl (UMEHHO 37ech 06pasyoTed
B-nmumbonuTei). OTCYTCTBHEe HPAMOE KHIIKH NO3BOJSET
OfNerYuTs BEC MTHIE, HO IPH 3TOM CTAHOBHTCS HEBOS-
MOKHBIM HAKANAHBATL (beKaNUE B KUINeIHUKE, IOATOMY
OTALBL OYEeHb YACTO MCHPAKHAIOTCH,

Jna nrun xapakTepHa BHICOKAA CKOPOCTh MIGEBAPDEHUA,
HATIpEMep, COBa 38 3 YacA IMIOJIHOCTHIO IePeBAPHBACT MBILIb,
a JOoMOBEIH Bopobeil — zepHo. Eine 6n1cTpee nepepapusaior-
Cs HACEKOMEIE! YK — 3a 1 yae, ryceHnua — za 15 MuRYT.

Mbtxamenvras cucmema ITHI UMeeT OUYSHE CIOMHOE
crpoeade., Hu:KHUe BO3ZYXOHOCHBIE IYTH NpeACTABICHLL
ropTaHLig, KOTOPAA DOAACDHHBACTCH YePNAIOBEAHEIMHE H
OepCTHeBUAHLIM XpHAOIAMH, OuUeHb JJIUHHOH Tpaxeeli H
cacremoii 6poHXOER. PasnmuuaioT HecKOABKO THNOB OpoH-
xoB. IlepEnunbIe 6pOEXH ~ Medobporxu — 00PARYIOTCA IPU
pazfiefleHUN HAMHEH HaCTH TPAXEH M BXOAAT B TKAHL CO-
OTBETCTBYIOILEEro Jerkoro. MesoSpoHxu Jai0T OTBETBICHESA
Ha OpOITHYIO CTOpPCHY — genmpotiponxu (Ax obpruao 4) i
Ha CIIUHHEYI0 — dopaobponxu (06waa0 MX 7 ~ 10), KOTOpHLIe
COEAMHAIOTCA Mexay coboil mocpecTBOM MHOTOYHCASHHEIX
Meaknx (y OBIUIEHKA AX TONmuHA okojo (,5 mM) Gpor-
xoB III mopaakse -~ napadporxos. OT mapabpoHxoB OTXO0-
JUT MEOMKECTBO TOHKOCTEHHKIX $YEHCTHIX Sponxion. Omn-
JleTeHHbIe KDOBEHOCHBIME COCYAaMU GPOHXHMOIEE 00pasyIoT
MopGOPYHKOACHANBHYIO CTPYKTYDY JIETKOTO, a B CBOeil
COBOKYHHOCTH COCTABJAIT PeCHNpPATOPHEH OTHEN.

XaparTepHoit 0cOOCHHOCTEI) ARIXATSALHON CACTEMEI ITTHIT,
ABNACTCA HANHYME TOHKOCTEHHBIX BOSAYIIBEIX MENIKOB, KO-
TOPhie DPeACTABNAIOT CO00H BRIPOCTHI OPOHXOE M PacTOJIAra-
IOTCH MeXAY BEYTPCHHEMH ODTaHAMH, A BX OTPOCTKH IIPOHH-
KAIOT IOL KOXY, MeAy MBIHITAME H B MOJOCTH KocTeif.
OBBITHO HMEETCH YeTHIPE NAPHEIX BOGAYIIHEIX MELITKA M OUHR
HenapHLIA, 0FEAKO 00pAYIOITHI BEIPOCTHL. Paanuuaior nepen-
Hpe (wefinbie, MEKKAIOYWYHE M NepeAne0pIOIIELIe) Mem-
KW, CBA3AHHEIe ¢ BeHTPOOPORXAMY, ¥ 3agane (3aJHeTpYAHbIC
1 OpIOIIHEIR), CBAGAHHEIe ¢ Mesobpoaxamn (pue. 349), Jle-
roufkle MEINIKA SHAYUTEILHO NPEBOCXOAAT N0 00BEMY OTHO-
CHTE/NbHO HeKPYNHbLIE JIePKHe, OHM HTPAIOT OYeEh BAXKHYIO
POJIb B OCYINECTBICHHM KpaiiHe CBOROODASHOrO ARIXATENBHO-
TO aKTa OTHI, KOTOPHI ME ceifivac mompo6HO pasbepem.
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Puc. 349 Cxema s8030yWHEX MEWKOa

AMULb! ¢ BOHMPARLHOT CMOPOHLL:

1« mpaxen; 2 ~ nezkue; 3 ~ weiiHsil Metuox;
4 — MENKIMOUUHEIT MBWOK;

5, 6, 7 u 8 — 8uipoCIIb! MEMKIIONUIUHOZO 1
MeuwKa {nodmuitevHsie, epydrol, pebephbil
u nrevesotl); 9 — nepeduuil 2pydrol MELLOK;
10 — 3adnud epydrod mewor; 11 — SplownHol

MEWwoK (no nnenbepaepy U Baymy)

¥ UL oCyINecTBIIseT-
CA THANWYHOE IJA AMHHOT
pebepHoe awmxaiue. Ilpn
BZOXe uacTH pebep, KOTO-
PBle ¥ IITHL, HOZBHMKHO ©O-
eAMHEeHKM Mexpay cofoi,
CMeIalTCA B OTAAAAIOT
IPYAMHY OT DIOSBOHOUHOTO
croaba, HNpM ITOM 3afgHAA
YACTh PYAMER OTOXBAraeT-
ca gaxeme. ITocKoneKy pan-
JeHHe B JIETKHX CHHEMAET-
cHA, aTMOCHepHEIA BO3XYX
depes HO3ADH 3acackBaeTCA
B POTOBYIO IIOJIOCTE H Hepes MOPTAHHYIO IMels NMOIANAaeT B
NONGCTE FOPTAHN, 24TEM BO3AYX IPOXOAHT IO Tpaxee, OPoH-
XaM H| FOCTYIIAeT B 3aXHHUE JIETOUHEIe MEIIKM M YACTHYHO B
nerkme. Boanyx, KOTODRE paHee HaxoMaAncA B CAMHEX Jer-
KAX, BHIXOAHT A3 HEX B NepeJHNE MEIIKH. BeIgox compo-
BOMAAETCA YMEHbIIeHAeM 00heMa IPYAHOH KISTKHA, IPH 9TOM
MeIlIKH COXHMANTCA H GoraThiii kucaopoaoM atmocthepHurit
BOBEYX U3 BafHEX MeNIKOB BLIZABANBaeTcd B mapabpoHXH
JEeTKUX, THEe IPOUCXONUT rasoofMer, a HCNOAL30BAHALIA BO3-
AVX H3 NepeXHUX MeIOKOB — B TPAXEIO M Uepes Hee HAPYXKY.

TaxuM 06paszoM, 6 Aezxux nmuy so3dyx acezda dau-
HCEMEs MOALKO @ OOROM HANPAGACHUY, YTTO HPHANHITHATLHO
OTIIHYAET ZHIXATENBHYIO CHCTEMY STOTO KJACCHE OT BCeX Apy-
r'AX HABEMHBIX NMO3BOHOYHBIX (prc. 850). Jhaims pefonbiian
yacTh Jerxoro {neopulmo), npacymias GoXpOIAHCTBY IITHI,
BeHTHINDYeTCH B 0DoMX HATpaBNeHHAX. OnHOCTOPOHHMA
HeIPePHIBHLIN IOTOK CBEMKErs BO3AYAA ZeNAeT rasoobMeH
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Puc. 350. Cxoma Hanpasnehun moka 8o30yxa
@ JuixamensHOl cucmeme MUY
1 — nepedHue 8030YVIUHLIE MOWIKU, 2 — heexiie; 3 — 380HUE 80IDVILINDIE MELLIKL;
4 — ma308p0Hx; 5 - usMaHoHUEe 00LEMa 03TVUIHEIX MELUKOS;
CMPeIKU — HanpaenoHue moka ¢o3dyxa; KpecmuKU — Nymit, 10 KOMOPLIM 803dyX
@ danHol vacmu yuKna He udem (no liimudm-Huensceny)

2 3

Pwuc. 351. Cxema APOMUGOMONHO20 283000MaHa & fNeaKUX nmut

T — nopednue 8030YIUHEIS MEIUKY, 2 — BBHOIHAR KPOas, 3 — SDMEePLANLHARA KPoas;

4 — 3adHue goadywmnie Mewky (no tinudm-Huensceny)

B AEMKUX IITHI, HenpephipHEIM (puc. 351), Torga kak y Bcex
APYPEX Khaccob AHPDy3HA rasos IpeKpaInaeTcd, KOTAa KOH-
IEHTPAOHH rAsoB B KPOBM M JIETOYHOM BO3AYXe CTAHOBATCA
paBHEIME. [TosTOMY CoflepiKaHie YTACKACIOTH B APTePHAID-
HOif KpOBH ¥y I'TH1, oJiee HASKOE, 4 COAEPIKAHAES KHCIOPOZA
B 8PTEPHANLHOM KPOBH BEHIIIE, 96M B BHIALIXAEMOM BOJAVXE.

Bonee corepnieHHBIE MeXaHH3M razo0iMeHa TTO3BONAET
OTHIAM COXPAHATE AKTHEHOCTL B YCAOBHAX I'EIIOKCHYECKOHN
runoxcuy {T.e. Npd HebOALHIOM cOmepHAHHH KHCAODOAA

470

Puc. 352 Tpaxes u HKHAS 20pmanb MMULL! (KPOXans):
T — nodbAssivHan  Kocmb, 2 — BX03 g GBDXHION 20PMaHL; 3 — MPaxes;
4 — HapyxHan S0N0COAR MEPENOoHKE, B — HUNHAR 20PMatL;
6 — Bapaban, 7 — GpoHxy

B DASPEXXEHHOM BO3JYXE), YTO IO3BOJAET ITH-
LAM JIeTaTh HA QUeHL GOJBINOH BRICOTe. JKcIe-
PHMEHTAJNEHO NTANAM CO3AABAIK B fapokamMepe
YCJIOBHS, COOTBeTCTBYIOIMEe BEIcOTe 6100 M, ipu
3TOM BOPOOBH B BOJMHHUCTEIE NOOYTafiuHKHA COXpa-
HAJE cIHOCODHOCTh JIETATH, TOTHA KAK MLINIA B
AHAJOTHIHOH CUTYAILHYN TePAIH BCAKYIO AXTHE-
EOCTh ¥ BIAZAAHA B KOMATO3HOE COCTOSHEE.
Panee ¢peAl 300J0T0B CYIIECTBOBANIC MHEHHE,
YTO XapaKTep ALIXATEALHOTO AKTA ¥ OTHI[ B IOAETE
ompepensAeTca He pefepHBIM RLIXaHHeM, A paboToil
KDELIBEB, OFHAKO ceHYAC NOKA3AHO, 9TO B3MAXH
KPBUILEB U EHIXATeNbHEIE ZBUXNEHHA DPDOUCXOAAT |,
He3aBHCHM(O JAPYr OT APYra M He CHHXPOHHO. 4({
TopTans NTHI, He YYACTBYeT B rolocoobpa- ¥
s0Bayuy, 5Ty QyHknmio y Hux Bunonnser raxk WMy
Ha3HIBAGMAS HUNHAR 20pMaAHb, PACTIONOMEHHAR
B obgactn OmpypranpEs TpaxeH — pasfeleHHSZ €e HA JB&
6ponxa (pme. 352, 353), cOOTBeTCTBEHHQ, TOPTaHb, pAac-
TIONoXeHHaA neped Tpaxeeli, HASKIBAETCHA ¥ ITHL 8ePXHEil

; 3 = nocnednee KonbYo mpaxey, 4 — nepeoe

HEPYWHE, nepencxea,
xonsyo Sporxa; 5 — mpaxen; 6 — Gpouxu; 7 — K03@N0K; 8 — ROAYAYHMAR cKNAOKS;
9 — Gporxompaxeiine Murvis (no C.IT. Haymosy, ¢ doroaneHusmu)
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2opmarbio. CTpoeHHe TOAOCOBOIC ANNMADATA YV PA3HBIX BH-
JOB MIMDOKO BAPBEPYET, B THIWUYHOM CAYUae OH MpeacTas-
JICH pACIINpeH¥eM, TOAALPHKABAOMEIM OIOPHBIMH KOAbIOA-
Mil. Memxay HIMKHEM KOJBIOM TPaXeHd H BBIIIQPACTIONOMCH-
HBIM KOJLLUOM HATAHYTHI HAPYNCHbIE 2010C08bIE NEPENOHKLL.
OT TouKH coeINHeHNA OPOHXOR B IOJIOCTH HAXHeH ropranu
BASETCA XpAIIEBOH Ko03eM0K, OT KOTOPOr0 K CTEHKAM Tpa-
XeH OTXONAT TOHKHE CRAAAKY — ROLYAYHHbie, HIN GHYM-
penHUue zonocosbie nepenocriu (cMm. pnc. 353). MaMenenua
HATAMEHHA IOJIOCOBEIX NEPENOHOK, BHI3BAHHBIE COKpAIe-
HyeM GPOHXOTpaXeMHLIX M, IPH NPOXOMXICHARE BO3OY-
X4 uepes Tpaxe CAYXAT ¥ NTHI HCTOUHAKOM 3IBYKA.

Muorie OTHIE H3AIOT pe3KHe, HPOHSATENLHUKIE 3BY-
KH, OMHAKO HEMaJO0 BHUAOB NEBYHX IITHIL JeMOHCTPHPYIOT
VIHBHTENLHO KPACHBBIE B CJOMKHEIE MeaoauH. ‘OueHp gac-
TO HeBUYHe NTHHEI YUIATCA V folee ONBITHRIX ¢HCOOJTHATE-
Jneif», 3aNOMHHAIT DOCTOPOHHHWE 3BYKH, UTO AeJIAeT KX
neAne 4YpesBbiyaiige pasHeOGpasHEIM (HAIpHMep, ODeHHe
CONOBLER PARAMUYHBIX reorpadmuecKHX pPerwoHOB IHAYH-
TeXIbLEO padjauyaerci). PAL BHEOB HTEI CEOCOOHEI OCBOHTEL
9eJI0BEYECKYIED PeYb, 0COOSHHO TaNadTAMREIMH TOBOPYHAMH
ABAAIOTCA HONYTal W HOPeACTaBUTeNn ceMelicTBa BpAaHO-
Bux (pagyMeercsd, MPH 3TOM CNOBO AAS ITHIIE SBJISETCH
TOJILKO 3BYKOM, He 0000LIeHHEIM CHMBOJIOM).

IeixaTenpHas cCHCTEMAa CAVIKAT He TOABKO ANA Ta3006-
MeH4, HO TAKXKe IOZBOJAET NTHIAM PeryIHpOBaThH TEIIO0-
oTaa4dy. B 5aCcTHOCTH, IPHA HOBHINIEEAH TEMOEPDATYPR BHeIII-
Heil cpefl ¥ ITEI Pe3KO BO3PACTAET YACTOTA AHXATENLERX
aKToR {910 HASHEBAETCS NMOMMIHOY), UTO BAedeT 3a coboil
HCTOapeHre KUAKOCTH H3 BO3LYXOROCHHIX OyTel H, COOT-
BETCTBEHHO, OXJIAXKAeHHe opraHuaMa. IlosroMy MHOTHE OTH-
el (HAIpAMeD, cTpaychl) MoryT Ges Bpena And ced BEIEeD-
JKHBATE O9Y€HbL BBICOKYK TEMIEPATYPY OKPYRAWIIEro
BO3xYXa (Te e cTpaychi He neperpepalorea mpu t +50°C).

Kposenocnaa cucmema NTHI, XaPaKTEPUIYETCH OOJ-
HEIM pasje/ieHEeM &PTepPUANLHO M BEHOZHON KPOBH, IDH-
YeM Heé TOJABKC B CepAme, HO M B COCYAHCTOM pycie (32
HCKAYeHHeM MeYeHH, TAe KPoBoolpalleHHe MMEeT CBOHM
0co0eHHOCTH), 5TO NPAHNAGAANLHC OTIIHIAET TITHH OT BCeX
P&Hee M3YUYeHHLIX KJIACCOB MO3BOHOUYHBIX,
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Puc. 354. Cxema
KPOBBHOCHOU cucmemMe:
gonybn;

A — ofiwuil sud (SeniM yaemom
MOKAIGHL KPODBOHOCHEIE COCYOb
C apMepUasHoll KPoekio;
HEDHBIM ~ C §8HO3IHOL);

B - ackpuimoe cepdue:

1 — npaaoe mpedeepous;

2 ~ nesoe Apedeapdue; 3 — meveill wenydoyak, 4 — npaaei xenydovek; 5 — nesouHas
apmepun; 6 ~ nezouras eans; 7 — npgean dyea aopmbl; 8 — Npaaan GesbiMaHNan
apmepusa; 9 - nescan Be3mManHan apmepus, 10 = chuxdan aopma; 11 = oblyan
coHHaR apmepun; 12 — noJkmovuYHan apmepun; 13 - nnevegan apmepus;

14 - apydxan apmepur; 16 — eHympenHocMHan apmepus; 16 — GpoxecyHan
apmapus; 17 — novweynan apmepur; 18 — GedperHas apmepun; 18' - cedanuuHan
apmapus; 19 — nodsadouinan apmepus; 20 ~ xeocmosan apmepus; 21 — ApeMan
goHa; 22 — nnoveean aoHa; 23 — zpyduan eena; 24 — npaean nepeduss nonas
aeHe; 25 — neean nepedHAR NONaR eewa; 26 — xeocmosan sera; 27 — eHYMpeHHAs
nodesdowHan aeHa; 28 — KONYURCEC-DPBINEEYHAR aeHa; 29 — BOPOMHAR 8eHE
novex; 30 — obwan nodesdownas eena; 31 - bedpenran aena; 31" — cedanuuHan
aena; 32 — 3adHAn nonan eena; 33 — NewenoUMhe aHel 34 — BOpOMHEsR 88Ha
neveHY; 35 — cOHBI NULLGBAPUMENEHOZ0 Mmpakma, 36 — mpexcmecpyameii
xnanan mexdy neepi npedcepdues U neasis xenydouxkom; 37 — knanay Mexdy
npassiv NPBOCEPALEM U PEBLIM Xenydoukom; 38 — epydisie Mbittubi; 39 — nezkoe;
40 — novaus, 41 — comennuk; 42 — nosxa (no H H. Kapmawesy u coasm. )

CepAlle ITHD YeTHPEXKAMEPHOE (JBa NPEACEPAAA H
JBR KeNYAOUKS), IOCKOALKY APTEPAANBHANA A BEHOZHAS TAC-
TH JHEJYA0UYKA DASAENEHE! MOMHOE NeperopogKoil, MosroMy
APTEPAAJIBHAS B BEHO3HAS KPOBL paslenseres He TONBKO B
npencepruax, Ho B B JKeAyaourax (puc, 354). TaxumM obpa-
80M, cepdye nmuy cocmoum u3 Jeyx nNOAOEUH, NPU IMOM 8
npasoii noxosune {npasvie npedcepiue u Hxeaydoverx) Kaxo-
dumea moRbK0 8eHO3HAR KPOBb, A 6 Re6oll noaosune (ne-
swie npedcepfue u Meayoover) — MOALKO APMEPUGRLNAL,
HUu 8 00MOll us xamep Kpoes He cMewusgemcs. B npasom
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IpeNcepPAHO-HKeNYA0UKOBOM (aTPHOBEHTDHKYIAPHOM) OT-
BEDCTHN HAXOOHTCA KPYNHBIA MYCKYAsHBIH KaanaH, B Je-
BOM — JRYX- HJIF TPEXCTBOPYATEHI CyXOMMILHBI KIanaH.
CTeHKH HelyJ0YKOB 3HAYMTRILHO TONIE NpeAcepAi, 0co-
OenHO TOJICTaHA CTEHKA YV JIEBOr0 JKeNyIdodra (ero noJjocTh
rarxe Gonsme). B npasoe mpeacepnne BIARAIOT IMONLIE BEHLI:
oiHg 3afHAA ¥ JiBe NepefHHe, KOTOPLIMH 3aKaHYNBAETCHA
GOMBIIGCH KpPYr KPOBOOOpAIleHNs, OT UPABOTO KeAyAoUKa
OTXOXHT OXHA JIErodHAad APTEPAA, ¢ KOTOpPoH HauWHaeTcd
Maasii Kpyr. B IeBoe mpepcepiayie BNARAIOT NeTOYHEIE BEHEI,
OT JIEBOT'O JKeNYA0YKA OTXOEUT eIUHCTBeHHAA — NPABAS —
ayra aopTel. Kaxk m y Beex ZpYruxX DO3BOHOYHHEIX, CepHie
JIEMHUT B IDOJOCTH HepEKapAa (oKojdocepAednodl cyMkM).

ApreprajlbHad cUcTeMs GONRIMOTD KPYy-
ra kposoofpanje B H a HAYMHAETCHA eAHHCTBEHHOH co-
xXpaguBmeiica Ayro# aoprwel, KoTopol y mTHm ABAgeTCH
OpaBas EyTa, OTXOHAINAA OT JAEBOTO JKENYJOUKE cepAla.
Bekope sta Zyra oTAenseT MOIEHe (Ax guamerp Gonblre
IUamMeTps caMoil a0pThHI) OPABYI0 U JeBYyHD Oe3nIMARHLIE
apTepHl, KPYTO MOBOPAYMBAETCA HaZ OPaBLEIM OPOHXOM M
HANPABJSIETCA BEN3, NEPEXOAA B CIMHHYK aopTy. Bean-
MAHHLIC apTEPHH PasaeAnTca Ha ofilie CORHBIC APTEPHH,
KOTOpDBIE HAIPABATIOTCA K IOJOBE, PAsAeNaach Ha HApPYXK-
HYIO H BHYTDPEHHIOIO BETBH, 1 607ee MOIIHLE IMOGKIIOTNY-
HBle APTEPHH, KOTOPEIE BCKOPE PasfelfAloTeA HA ILJIGYERYI0
ApTepnIo, KPOBOCHANAIOITYIO KPRLIO, H MOITHYIC IPYAHYIO
apTepdArd, KPOBOCHAGMHAIOIIYIO PPYAHEIE MENIIITEI.

CouHEHAs a0pTa 0o CROEMY XOXY OTAZeT COOTBETCTBY-
0IIHe BETBHK K BHYTPEHHMM OpraHaM, 3aAHUM KOHCYHOC-
rAM (KpynHule GefipeHHBIE ADPTEPHMHA} M pacnajaercd HAa
TapHEie TOAB3AOIIHNIE M HENAPHYIO XBOCTOBYIO APTEDHH.
TaxuM o0pasoM, 8ce MKAHY NMUY CHAGKAIOMCR YUCTOL
apmepuanbHoil Kposvio.

BeHo3HasA cHcremsa xapalc-repuayercaqacmqnoﬁ
penykome#l BopoTHOR cHCTeMnbl DOd9eK. BenosHad Kposb 0T
TOJIOBEL ¥ HIeH cobupaeTes B MOIHEIE ApeMHEIe BEHE], KAXK-
ARSI M3 KOTOPHIX CHHBAeTCA ¢ IUIe4eRoi BeHoil, cobmparomeii
KPOBB OT KDhlJIa, H KPYIHOIt rpyAHO# BeHOH, HeCyIeil peHo3-
HY10 KPOBB OT TPYAHLIX MBI, CAHBadAchH, 9TK TPY BeHK of-
DPASYIOT,. COOTERTCTREHHO, IIPABYIO H JEBYK HepefHUe r10Jble
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BEeHLI, KOTODBIe BIafaloT B NEPEAHION YACTh MPABOTO Ipel-
cepaus. BeHosHmli cmHyC (11a3yxa) y OTHIL OTCYTCTBYET.
Menxue BeHE: 3aiHeil UACTH Tesa CTMBAIOTCA B TPH KPYII-
HBIE BEHBI: XBOCTOBYIO H IAPHBIE BHYTPEHERE HORB3HOIIHbIE,
Or ymx HaUMHAIOTCA KOMTYAKOBO-OpRIMteeusasd, KOTOpas npo-
Xour depes OpPIOMHYI0 DOJOCTE H BIATAET B IeYeHk, 4 TaK-
JKe mpaBasd U JeBadg BOPOTHBLIE BEeHE! II0YEK, KOTOPBIe BXOAAT
B 38HIOI0 YaCTh COOTBeTCTBYIONEH mouku. OgHAKO ¥ IITHIL
TOALKO Y8CTh KPOBH M3 BOPOTHEIX BeH NOYeK HAIDapAAeTCH
B BOPOTHYIO CHCTeMY II0UeK, TOrAa KaK GoAbInad IacTh KpO-
BU OOCTYRAeT B 00lHe MOAB3NOIIHLIE BEHbl, KOTOPLIE ABJIA-
10TCA MPOJOKEHAEM BOPOTHEIX BeH NoYer. HamoManM, 9To
¥ paHee PAcCMOTPEHHABIX KJIACCOB BOPOTHYIO CHCTEMY IIOYKH
ofpasyer Bech COCYA, KOTOPHIX B Hee Bxogut. Nanee obmme
OOABRNOITHEIE BEHEI BRIXOAAT M3 MOYEK, IPAHAMAIOT B cela
cegaNuMNIELIe A GefpeHHEIe BEHBI, 110 KOTOPHIM BeHOZHAN
EpPOBL OTTEXaeT OT 30JHNX KOHEYHOCTEH, a TaKKe DOYeUnLie
BeHLI, IOCNIe Yero CAHBAloTCs BMecTe, 00pasys HEOADHYIO
S38JEI0I0 IOJYIO BeHY, KOTOPAA BCKOPe NOAXOMHUT K HeYeHH
H NPOXOAHT Yepes Hee, HE OTZABAA HPH 3TOM KpOBL Ha
ofpasoBadue BOPOTHCH cHcTeMEl nedesd. Ilocne BmIxoaa
W3 IeYeHH B SAXHIOK NOJYI0 BEEY BOAAAIOT HeUeHOYHbLIS
BeHHI, 00PAROBABIINECS M3 KOHEUHBIX COCYAOB BOPOTHOM
CUCTeMEI NeTeHEH, 3aTeM 3AJHAA MOJAA BeHa KallpaBiAeT-
CcA K CePRUY M BllanaeT B IPABOE Hpefcepaue.
BopoTHas BeHa NeueHHK NTKI obpasyercsa npu
CIMAHAA YIOMHRABRIMeHCA BHIe KOMIAKOBO-GPRIKeedHOM
BEHEl M HECKOJBKHEX BEH, [10 KOTODHM BeHOZHAS KPOBL OT-
TexaerT OT KMmeunnka. Berope nocxe ceoero o6paszoBaEnA
BOPOTHAA BeHA JeJNTCA HA ZBe KOPOTKHE BEeHE, KAXKASL N3
KOTOPEIX BXOAHT B IPABYIO H JieBYIO JOJHN NeJeHHX M B HAX
PacIAZaeTCA Ha CHCTeMY KATHIAAAPOR, 00pa3yIOIIuE BOPOT-
HYIO CHcTeMYy HeueHH. CAK MEI ¥:Xe FOBOPHIH, KPOBL, TIPO-
IMeAInAS Yepe3 BODOTHYIO CHCTEMY, COGHpaeTCA B HeYeHOod-
HEle BeHbl, KOTOPBIE BHALAIOT B 3aJHIOI0 NOJAYIO BeHY.
Manmii kpyr KpoBOOGpAIMCeAHA HAYHHALT-
€A OTXONAmIEl OT IPABOFY IKeAYAOUKA JerovuHoll aprepueii,
KOTOpaA BCKOPe ACIATCA HA HPABYIO ¥ JEBYH BETBH, BHA-
AROIAe KAXKAAST B OJHONMEHHOE JeTKoe, I'ie BeTBATCS M
pacnazarwTca Ha Kanduansphl. HacHmMeHHAd KHCAOPOROM
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ApTEPHANbHAL KPOBbL OTTEKAET OT JIEPKHX IO MEJKHAM Be-
HAM, KOTOpLIE 3aTeM CAMBAIOTCA B HOJee KpYuHbIe JIeroy-
Hble BeHEI, BOaJalOIHe B JIeBOe Mpefcepaue,

Jlna nTHIL XapaKkTeper BRICOKM cepIeuHkll NEAEKC, Be-
JIHYHHA KOTOPOTrO 3ABUCHT OT MECCHI Telia (Y MeJKAX oH 6omb-
Lile, 4eM ¥ KDPYIHLIX), ee MOABMMHOCTH (y Goslee NOZBIHABIX
OH BHIIIE) B MHOPUX Apyrux daxtopos. Pafora cepaoa ssaun-
TeNBREC HHTEHCHEHEE, CcCODEHHO ¥ MEJIKHX BHAOE (HampHMep,
¥ CHHHAIE MOCKOBKU Maccoil 8 F yacToTa cepmevHsIX COKpa-
menruit cocTapnder npumepao 1037 yaapos 8 MuayTY). B mo-
nete pafoTa cepAlla SHAYMTENLHO YCHMAMBAETCA, UTO CBA3AHO
€ PeSKHM YBeJHYeHHEM MoTpefHOCTH DPafoTaIOIIHNY MBI, B
Kiucnopofe (HapHaMep, v roay6a maccodt 260 r B nokoe cepa-
ne jenaser oxoao 165 yaapos B MuRyTY, & B monere — 550).
HampoTrs, NIpH HEIDSHAH YACTOTA IYJIbLCA 3aMEANACTCHA, Ha-
npuMep, ¥ OIANKA 4Yeped 5 cex, Mocke DOTDYXKeHHA B BORY
IynLe ypexaeres 10 73%, uepes 10 cex. - no 48%, a gepes
15 cex. — 10 42% oT HOPMAJNLHBIX OOKA3ATENEH,

¥V oTHIl 0O CPABHEHHIO ¢ PeITANMAMHE YBelHYeH OTHO-
CHATEeNBHEIA offbeM KPOBH, ee IABNEHNE B COCYAHCTOM DPVCie
Britie, KHCMIOPORHAS €MKOCTh XPOBHA 3HAUYHTENLHO HOMBIIE
{(npEMepHO B ABA pasa), YeM Y PeUTHARY, K TOMY e H3
OKCHTEMOTIO0NHA TITUIl KHCAOPO 09eHb JIeTKO arddyaau-
pver B Traau. OfImee KOJHYECTBO reéMOTI00MHA OUeHb BRIE-
KO, TOCKOJIBKY ¥V IITAL BRICOKOe COAePXKAHNE SPATPONATOR B
Kpoeu {cM. Tabxn. B)., Bee aTu moKasaTemH, a TAKIKE NOJHOE
paszaeneHne ApTePHAIBRRON A BeHOSHON KPORH B COCYAAX IIO-
3BOJIANO INOXHATH YPOBEHE OOMEeHHEIX TPOLeCCOB HACTONLKO
BBICOKO, 9TO ¥ ITTIIL TeMIEPATYDA TeNIA CTANA MOCTOAHROMA,
T.e. ITANB ARAAIOTCA 20M0LOMEPMHbIML FKHBOTHEIMA. ¥ Das-
HAEIX DITHI TeMIepaTypa Teja HeoguHAaKoba (0T 39 zo 45°C).

TlocToAHHAT TEMIEPATYPA TENA ALTALT BOIMOMKHEIM CTa-
OnaBHYI0 paboTY BHYTPUKASTOUHLIX heDMeHTHEIX CHCTEM HA
HOYTH HEH3MEHHOM YDOBHE, UTO BiegeT 3a coboil NoCcTOSHEO
BHICOKYIO AKTHEHOCTB OPTAHH3MA. JTO JACT TEIUIOKPOBHEIM
JHHBOTHEIM HECOMHEHHOE NBPEHMMYINeCTBO IepPeR XOMOmHO-
KPOBHBIMH, TAK KAK TMOCHEAHUM NSl HOPMANEHOTO TEYCHUSA
OHOXMMHYeCKHUX Deakuuii HeoOXommMa ONpeAcNcHHAS TeM-
HepaATYPa OKDYXKalomiell cpensl, TPH KOTOPO# MOryT onTH-
MaJLHO (PYSKIUCHHPOBATh BHYTPHKJIETOUHEIC (CPMEHTEHI.
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Eme B XIX B. roanenpckuii xumuk 51 X. Bagr-Todd
BBHIIBHJI 3aBUCHMOCTE CKODOCTH Te9eHHSI XHMHYeCKHX Peak-
IEE OT TEMUEpPATYDHl, IPH 3TOM [OBLINEHHE TEeMIEPATYDHI
Ha 10°C ycKopaeT peaknpio B CpefJHEM B ABA — YETHIPe pasa
{(npaBuno Bawmr-Fodda). DToMy npasuny DOZUMHAKNTCS M
BHYTPMKJIETOUHLIC DEAKIHH, MOSTOMY OHH He MOTYT ocynie-
CTBJIATHCA OPH CTHIIKOM HHAKOHN TeMIepaType BHEeIlHeH cpe-
nut. Tio Toif ske MpHUHHe W YPesMEPHO BHICOKAA TeMIepaTypa
HADYINNT HOPMANBHYIO pabory depMeHTHRIX cucTeM. Takum
ofipasoM, KAMEEIH OPTaHUAM MOJKET HOPMAILEO PYHKIIMOHM-
POBATE TONBKO B ONPeAeNeHHOM TEeMIEPATYPHOM DEXHME.

TTocronpky aMbpniEH ¥ peoTHIAN He CEOCCOHEI K caMo-
CTOATENLHOH TEePMOPEryIAnMN, TEMISPATYDA KX TejJa BCe-
T/la COOTBeTCTBYET TeMnepaType BHemHe# cpefrl. IlosTomy
Ip¥ cUNbHOH KApe OHM NPAYYTCH B HOPHI, A IOXOJOAAHHE
BJIe¥eT 3a co00H CHMHEeREHe AKTUBHOCTH, 970 o0pAcCHAET: no-
4eMy 3HMO# HeBOZMOMKHO HA CEETY BCTPETHTE AATYLRIKY WMAK
3Mer0 — YT0o0BI BREKHTE OHY Haxogar cefe suMHee YKpEITHE,
rHae ZOKASAIOTCA BECHBI, CHHSHB A0 MUHMMYMA IIPONECCH
HU3HeReATeNbHOCTH, [IORATHO, YTO B TAKOM COCTOAHHMH aM-
¢mbun ¥ penTurEE coBeperRO Gecmomomasl. Tennokpos-
HElE¢ JKMBOTHEIE {ITAIOE M MJISKOTHMTAIONINC) AKTHBHEL B
aioGoe EpeMA TOAA U NPH moboil TeMneparype BHeIlIHel cpe-
Ibl, HOTOMY 9TO TEMIIEPATYPA HX TeJA HOCTOAHHO BHICOKAH.

OfHaKo TEeNIOKPOBHOCTH HPHBHOCHT M HEKOTODHIE
HeyAobcTEA, OpesJe BCErc BOSpOCIIEH ypoBeBh MeTAGO-
Jm3Ma BJeveT 3a cofoil Gojiee SHAYATENLHEIE PACKON BHEP-
THH, 970, B CBOIO O4Yepefhb, TpefyeT PerylapHOrO NOCTYIE-
JeHnd Hoapmoro oferema naiu. OcofeHEO HT0 AKTYANLHO
AJIA MEeJAKHX NTHIL, KOTOPEE BHACAAIOT Yepea KOXKY OTHO-
caTenbHO GoMbINee KOAHYECTBC Temaa, GeM Dozee Kpym-
rute. HamoMAnM, 4TO N0 MaTeMaTHYSCKHM pacyeTaM yEe-
JAAYeHNE NOBEPXHOCTH TeNa B KBaapaTe Baeder sa coboit
yBelHNUeHHe BHYTpeRHEro ofbeMa B Kyle, NTOATOMY Kpyn-
HHle JHBOTHHI® COXPaRAIOT SoabIne BHYTPEHHEro Temja.
KpomMe TOre, TenNOKpOBHLIE XABOTHHE (B TOM UYHCH® H
TITHIXL) ACHOBITHIBAIOT YYBCTBO XOA0AA, YUTO HEBEXOMO XO-
JOSTHOKPOBHHIM, INA KOTOPHX CHIUKEHHEe TeMIepaTypPhl
TNIPpUBOAHT He XK (QUsHUeckoMY aucxoMdopTy, & K CHHMeE-
HHI O0MeHHEIX HPOLeccOoB H obmelil BANOCTH,

477



Jumpamuyecxan cucmems XapaKTEPHIYeTCH OTCYT-
CTBHEM JIEMOMATHUECKMX cepAell (TA30BbRle COXPAHAIOTCA ¥
CTPAYCOB H HEKOTOPBIX APYIHX). SHAUHTENLHOE KOJHYe-
¢TBO TAMMATHYECKHX COCYIOB BOALAET B BEHB Ta3a.

Buotdeaumenvias cucmema, KaK B 'y BCeX aMHUQT, IIpej-
CTapAeHA NAPOH OYEeHs KPYRHLIX TA30BHIX NOUEK, KOTOPHIe
COCTOSAT U3 HECKONBKUX A0NeK (HaTpuMep, y roayha ux Tpu).
Bonee kpynumle, yeM y penTHARE H MASKOIHATAIOIIHX, Da3-
Meprl Houek (HAOpHMED, ¥ KPOXaAs IMOYKH COCTABJAIOT
2,6% ot Macch Tena) 06BLACHANTCA OUeHEb BHICOKOH aKXTHR-
HOCTBIC MeTabomnama nrulu. Ha EeHTpankROH CTOPOHE 1O-
YeK pacmoJiaraiTcea HefosbimHe 00pasoBAHHA — HAATOUYEY-
HHKH, KOTOpbi¢ ABJNAIOTCH 3HAOKPHHHBIME JKEJC3AMH H C
NOYKAMY CBAZAHK TONBKO Tonorpadbuyecxu.

Qf1mee KOMEICCTBO HeDPOHOE B TOYKE COCTABIMET HE-
CKOJLKO JeCRATKOB THICAY, UTO HAMHOTO GONBIIE, YeM V¥ PEll-
raauit. He@poHEl NTHALN YCTPOSHEL CI0KHEe, YeM ¥ PelnTH-
nuii, Ilpexae Bcero oA MOryT OhITh ABYX THIOB, OXHM M3
HHX CXOXHK ¢ HeppOHAMH PeITHIIKH, T.e. IPOKCHMAJLHBIE
KAHAABIE HENOCPEACTBEHHO HEPEXONAT B NHCTANLEEIC, 3TO
Hed)pOHK DPeNTHALHOTO THNA. ¥ APYIAX HedPOHOB MEXAY
DPOKCUMANEHEIMY ¥ AUCTANEHLIMA KAHANBIAME UMECTCH
NpAMON KAaHAJEI ¢ OAHUM H3rnboM B BHje HETJA — OETAS
I'enne. dror oraen RedppoOHA ABIAETCA KOHRIEHTPAPYIONIAM,
HOCKOJIBLKY B HEM HPOUCXONHT KORICHTPAnNA Mouy, B yn-
POINEeHHOM BHAE OH AeliCTBYeT IO cleAyIoIel cxeme.

B netste Tenne paznmaaioT BRCXOAZINYIO YACTH, KOJEHO
{o0nacTe uaruda) ¥ BOCXOUALIYIO YACT, KOTOPAdA MepexoanT B
JMcTaNbERE rkasayen. Ma Moun, aporekalomeii Yepes BOCXo-
JAOIYI0 Y8CTh HNeTH AKTHBHO, T.¢, IPOTHE I'PAAHEHTA KOH-
UEHTPAIIAA, HOPJIOLIAIOTCH SJIEKTPOTHTSI H MePEMEITAICTCH U3
TPOCBEeTS KAHAABLA B OKPY:RAIOINYI0 TKAHEBYIO JEKMAKOCTDb,
KOTOpad M3-3a 9P0r0 CTaHOBITCA ranepronmyuHoi. Hantomeam,
YT) PACTBOPHL, COAEPRANIHES TAKOS e KOITIeCTE0 CoMedt, Kar
SHUFAKOCTH BHYTpeHHRI cpefnl (Kpork, 1UMda, TKAHEBAS KA.
KOCTB), CIATAIOTCA H30TOHAYMHBIMHE, €CJIM B PACTBOPE KOHIIEH-
TPaIA cOAeil BRI — OHH FHIICPTOHMYHEL, €CH HEIKE ~ I'AI0-
TOHAYHEL, [I0 CTHOIHEHHI) K BHYTPeuHel cpefe. Ilepruunan
MOYA SIBJAAETCA B3OTORHIHOH, WTO MOHATHO, HOCKOJIBKY OHA
npeacTapadeT coboli oThUALTPOBARHYIO ILIA3MY KDOBH.
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B TaxoM BlZe OHA HOCTYHAET B NIPOKCUMAJLHLIH KaHamen, a
H3 HeT'O — B KaHaNeHE Teryia Peane. [IockoNbKY aTH KaHATB-
bl OKDY:KAeT FHIEPTOHHIHAA THKAHEBAA SKHAKOCTE (HAIOM-
HHM, YTO OHA CTAJA TAKOH HM3-38 COJeH, AKTHBHO BLIAGJICH-
HBEIX H3 HONCCTH BOCXOEAINEH YACTH IMETAH), N3 IPOCBeTa
HHCXOAAIErO OTHENA HeTIN HACCHUBHO BRIIRIASTCA BOAA. 110-
STOMY MOY4 IOCTEIIEHHO CTAHEOBHTCH THIIEPTOHAYHOR H B Ta-
KOM B¢ OCTYHAET B BOCXOMAIINIT OTACH NeTIH, THe U3 Hee,
KaK MBI OTMEQANHA BHINE, YIAJAIOTCA y:e comH. Cremopa-
TEJLHO, MOYA, OpoiiAa N0 BOCXoZameMy KaHansuy nernu 'en-
Je, CTAHOBATCA 'MHOTOHIYHOM H e 00beM 3HATHTEIILHO YMEHB-
maercd, TAK KaKk OHa MOCAeZOBATENBLHO TepdeT BOAY.
I'MnDoTOHNMTHAS MOYA MOCTYHOAET B ZHCTANBHLIN KAHANEN, a4
OTTYAS — B cOGUparenbHyl0 TPYJOURY (HANOMHHM, YTO OHA
CTPYKTYPHO HE OTHOCHTCA K HedpoHY), HpPOXOIKAA IpH
3TOM TepAThL BOAY, KOTOPAA VIAANAETCA MOJ AcHCTEHEM 8H-
THAHYPETHYLCKOTO TOPMOHA THIOTAKAMYCA (Ba3OIpeccH-
HA) H CTAHOBHTCH CAab0rinepToOHHYHON BTOPHYHON MO0,

IleTna Ienne SHAYATEEHO YBENMHTABACT IIRHY KARATb-
HeB HethpoHa, mosTOMY Opoitece obpaTHOM peabcopbuuw cTA-
HOBHTCA 0oNiee IMPOAYKTHUBHBIM. Bce KaHANBUB HedpoHA
OILNEeTEeHBl KPOBEHOCHEIMH COCYAaMH, KOTOpPEIE IPHANMAIOT
B ce0da BLIJeTeHHEIEC BENIECTEE, HATIOMHUM, UTO IPH 3TOM
AMEeT MeCTO HPOTHBOTOK MOYH B KAHANBIE U KPOBYM B OK-
PY:KAI0IDAX €r0 KPOBEHOCHEIX COCYAAX {T.e. MOYA B KPOBb
TeKyT B OPOTHBONOAQMHEIX HANIPARNeHHAY ).

ITockoapry Taroit Tun HeQPOHOE ABAALTCH SAMHCTECH-
HEIM ¥ MAGKONHTAKIOAX, €ro Ea3MBAIOT HedpOHOM MaM-
MansHoro THHa. Hajxuuwe rarux HeppoHOR PARrpAHHTH-
BAET BeNIeCTBO HOYKH HA KOPKOBHA (B HEM HaXOAATCH
Tejblg HePPOHOR M HIBHUTHIe KAHANEOL — IPOKCHMANb-
HBIE A AACTANbEBIE) H MO3roBoH (cozepskuT netnn Iefite B
cODMpATEeNBHEIG TPYOOUKH) CJA0M, HIH KOPKOBOE M MO3TO-
Boe BemecTBO. Ha paspese 9TH CIOH HMEIOT HEOZWHAKO-
BRI 1IBET, ITO CBAZAHO ¢ PASNMYHRIM KpPOBOCHAGEHREM.

Y prun uacTh BedPOHOR MAMMANLHO) THIIA HMEIOT OT-
HOCHTEJIBHO KOPOTKYIO 1IeT/N0, KOTOPAA HeAHKOM HAXQXHT-

" ¢ B KOPKOBOM BeIIeCTBE, APYTad 9YACTE AMEET MIRHEYIO

NeTN0, HPOHHKAWIIYI0O B MO3roBoe BemectBo. Kpome
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TOr0, BMECTO AHTHAAVPETHYECKOTO TOPMOHA QYEKITHOHUDYET
APIHHENH-BA30TOIHH, KOTOPbIH He TOJNBKO crocoBbeTsyeT pead-
copOGIHK BOLLI H3 MOYH, HO K OepeerofdT paboTy DovYeK C He-
¢$pPOHOB PENTUARHOIO THIIA HA He(pPOHE MAMMAILHOIO THIIA.

OcHOBHBLIM NPOAYKTOM A3CTHCTONO ofMeHa (63 — 80%)
V OTHI ABJAETCH MOULBAA KHCIOTS, IO3TOMY NMOTEPH BOAEI]
¥ OTHI MEHAMAJBHE, H MHQTEe OTHIH (BEanpumep, 6oan-
IMMHCTEO XHIMHLIX) AAMEe He IbIOT BORY, 8 AOBOJABCTBYIOT-
ca Bojoil, cogep:xameiica B numie. IToyky IITHL, TakKKe
BRIAeNs10T Heboabmoe Romuuectso (1 — 10% ) MoueBRHEIL.

Or xaxzcil DOUKM OTXONUT MOYETOYHHMK, KOTODEIM
OTKPHIBAETCA B CpeaHEM oTAeNe Kiaoakd. Mouenoro nyasi-
PA ¥ ITHI, HET, UTO YACTO CBAILBANIT ¢ obieil TeHAeHLIN-
elf ® ofJlerYennIo MACCH TENA, OTHAKO KONMHYECTBO BHIAE-
AAeMoil ATHIAMH MOYHY HACTOALKG MaJIQ, YTO e MAcca Bee
PaBHO He cMOTJIg ORI OKAa3aTh CYLIECTBEEHOTO BIUAHUA HA
JeTHHE XAPAKTEPACTAKH.

ITorosas cucmema. MyRcKad DONAOBASA CHC-
TeMa OpeACTABNeHA ABYMS CeMEeHHMKAMH H IOJOBEIMYK
OPOTOKaMH, COBOKYIRTEABHELA OPras AMeeTCH JHIOL ¥ He-
muorux sujos (pme. 35656-A), Kaxauit ceMerEHK 0GHYHO
nMeeT 6060BUARYI0 BOPMY, TeMEO-GYDPYIO HAR CBETAYIO OK-
Packy, pacnojaraercs B HOJOCTH Teka HAf BepXHel Aoneit
NOYKH, GyAy4Yn DOABEIIEHHEIM Ha OpLIxkelike K CTEHKe Tena.
YacTro ceMeHHUK ONpUKPHIBaeT coboil magnmoweuHuk. Pas-
MepH ceMeHEHKa 04YeHb CRJIbHO YBEJTHUYMBAIOTCA K HEPHO-
Ay pasMHOMKeHH: (HAIpHMep, ¥ cKBopua — B8 1500 pas).
Kax o y npecMRIKaMMXCA, CeMEHHUAK IITUL, BEMeeT IIpU-
AATOX, KOTOPHH PasBHBAETCE M3 OCTATKA IEPeJHETO OT/e-
JA TYJOBHIMHOH IOYKH,

Tonoeke KIETKE NOCTYNAIOT H3 KAHANBIEE CEMEeHHA-
K& B KAHAJNLIE NPHAATKA H CASAYIOT 4epe3 HUX B CeMfA-
IPOROZA, KOTOPHI ofpasyerca B3 BOAb{OBA NPOTOKA H OT-
XOHAT OT NPHAATKA ceMEeHHWKA. CeMANpOBOAR TAHYTCH
BAONAEL CIHHHOI CTOPOHE MHOJNIOCTH TEXA& NAPALIEHALHO MO-
YeTOUHHKAM M BOajalorT B KIoAKY. YacTo mepes sTHM ce-
MANPOBOLE 0OPASYIOT PACIOHPEHHA — CeMEHHBIe IY3LIDh-
KM, B KOTODHBIX HAKATLNHUBAGTCHA XBMIAKOCTH, BXOAAIIAA B
COCTAB CIEPMEL,
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Puc. 355. Mouenonosas
cucmema eonyoa.
A — cametl, b — camxa; T — nouxy;
— MOYSIMOYHUK, 3 ~ HOMOCME RITOSKU;
4 = HaONGUEYHUK; 5 ~ COMEHRLK;
6 — npudamox coMeHHUKE;
7 — comanpoeod; 8 — cemelHol
nysbipek; 9 — suaruK, 10 — neeailt
atyeeod; 11 — aopoxxa aliyseoda;
12 — ocmamox pedyyupoesHHoOe0
npasoeo Aluesoda; 13 = NpAMaR KuLuKa,
14 — MouseOe omaspemus;
15 - nonoeove omeepomue
{mo H. H. Kapmatueey u cosem.)

DYHERIIHOHAABHBINA CO-
BOKYHATEJLHBIH OpraH, mo-
XOKHHA HA OPT&E KPOKOZA-
JOB ¥ uepenax, HMeeTcH
TOABRKO ¥ OeCKHIEBHIX, I'YCH-
HhIX H THHAMY. ¥ aucTOE,
uaneab A pod 5TOT OPraH B
SHAUYHUTEALHON cTemeHH pe-
AVIEDOBAH, ¥ ADYTHX BHAOB
Boolme OTCYTCTBYET H ClIep-
Ma OOCTYHAET B NOJOBHE
NYTH CAMKHY IPH TECHOM CO-
NMPHKOCHOBEHHH KJI0AK CAM-
ua ¥ caMkr. OmaopoTeope-
H#Ae ECeTAs EHYTpeHHee.

HKergcxaa mono-
BaA CHCTEMAa ITHI Co-
CTOAT N3 SHYHMKOB A NOJOBHIX IyTelf. O,rmaxo yaule BCeTro
COXPaHAETCS TONLKO OXHA NONCGBAHA OPTAHGE — JEeBRIH Smv-
HUK 1 nepwtit gifneron (puc. 355-B). ¥V HeMHOrnX BHAOE (Ky-
PHHEIX, OACTYIOIKOB, TArap, NQILYTaeB, COB, AHEBHEIX X#II-
HHKOR) OPABRI ANYHHK MOXKeT IPHCYTCTBOBATS, HO OPABLIH
SNeBol NPAKTHIECKH BCETAa OTcyTCTBYeT. Suanauk ofniu-
HO EMeeT HeHPABHIBLHYIO GOPMY H 3€DHHACTYIO IOBEPXHOCTD,
JIEKHAT B IOJOCTH TEN4 BOEpemn OT JieBoft TouKH.

Borarrie meaATKOM 3peasie ARNEKIeTKH IQNANAIOT H3
AHYHHUKA B IOJOCTb TeJA, OPAYEM, AaKe eCJH NPHCYT-
C¢TByer MPABHI ANYHUK, B OCHOBHOM, G YHKIMOHHDYET Je-
BeIi. Ho He3asMCHMO OT TOTO, A3 KAKOTD AAYHHKA BRI
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2 Pwc. 356. Cmpoenue aiya amuuss:
o 1 — xanasa; 2 — ckopnyna; 3 — soadywiHan
KamMepa, 4 — HEPYXHER MoJcKopAYNosan
ofonoska; § = xudkui Senok;

& — nnomueil Senok; 7 — sapodohueseid
1 duck; B — ceemnauil xenmox; 9 — memHel
xenmox {no C. 1. Haymosy)

AHDEKIeTRA, OBA HMOCTYIIAET B BO-
POHKY sifnleroma, KOTOpHI HMeer
OPraHU3aHHIO, CXOOHYIO ¢ PerTHAH-
amiu. B npoxcrnantHoM oTAene giferoga (MaTounoi Tpybe,
WK cofCTBEHHO AiieBo/e) BOKDYT SHIOTH CHAUANA ofpaay-
eTcA ToNcThIl caoil Genkoroil oGomouaxn (Gestok aiiia), KOTO-
Phiif BBIACNAIOT JKEAE3UCTHIE KJETKH SIMATENHA, 8 IHOTOM
ABYMSA TOHKEMH IIOJCKODIYOOBEIMM OGONIOUKAME, BCE 3TO
AIUTCA BECKOJBKO 4acoB (HANpHMeD, ¥ Rypuuw 3 — 6 u.).
Cnezyiomuii, 6ojee mWAPOKUIA oTAEA (MATHA) COMSPIKAT He-
Nessi, KOTOpHE CeKPEeTHPYIOT JKECTKYIO HAPYKHYIO H3BeCT-
®oByw0 06onoury (pme. 356). CTeHKN XMCTANALHOIO OTAEAA
gifneBofa (Braranna) MMeOT XOPOUIo PASEHTYIO MYCKY.Ia-
TYDPY, € MOMOIILIO ROTOpOil AfN0 BRIAABIABACTCH B KACAKY
A BBIXOEAT HApY:Ky. HanoMammM, 910 oTgenn sitnepoga QyEK-
OHOHANLHO He COOTBETCTEYIOT AHAJNIOTHIHBIM OTAENAM IOJIO-
BHIX OPTraHOB CAMOK MJICKOIHTAIOIAX, HADHMED, BO «BJA-
rajame» OTHI, He NDPOHAKAeT NOMOBOH opram caMua, a B
«MATKE» He MPOHCXOJHT 0OpABOBAHHA NAANECHTH,

HAitna orHn MoryT OBITE O9EHDb KPYIHBIMY, II09TOMY pe-
IYKLOHs NOMOBHX OPTAHOB NPapoit CTOPOHLI ABJIAETCH IS ITTHL
(ecTecTBeHHO, CaMOK) OUeHb MOJIe3HOH, DOCKONLKY PazBH-
Bamolruecs Aina cAeAYoT no ABNEBOXY CTPOTO IOOREPEeNHO.
Ecnn 661 00a aitneBoga ObIIA ONHHAKOBO (PYEKIHOBANBHEI,
OYeHb KPYIHbIe fAig, KOTOphle XAPAKTePHE! JJIf ITHI, II0-
apocTy He cMorH 661 pasMuHyTEed. HamoMeuM, uTo ¥ rrax
TA3 OTKPHTONO THIA, T.e. JOOKOBLIE KOCTH He COCHUHAIOTCH
IPYr ¢ APYTOM, YTO MO3B0JAeT OpoHycKaTh Gonsinme afina.

Cropnyna sHm MOMeT ORITE OKPANIEHA OUeHE PAZHO-
o6pasHo. IIpyn aTOM OTHIEL, KOTOPBIE FHE3AATCA B XOPOIIO
SAHMIICHHKIX MeCTax (Haipumep, B AYNAAX), OTKJIATLIBA-
10T Gesele sitina, a Te, KTO CTPOHMT OTKPEITHE I'He3na, — gidna,
OKpamieHHsie B KBeTa OKpyKaomero Gona, 9To AeaseT Ax
MeHee BAMEeTHLIMUY,

7 8°9
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Puc. 357. Mpodoneusiil paspes KypuHozo Adua
Ha pasHbix cMadusix HBCLXUGANUS (CXOMAIMUYHO).
1 ~ 38podui {paspes NpOWSST Nonepex mena); 2 — xanmox; 3 — Ganox;
cxnadku,

4 — aMHUOIMUeCKUG ; § — HE3apOOLRLIEAR NANVCMe mens; 6 — eosdytuHan
wamepa; 7 — cxopryna; 8 — ceposa; § — aMHuon; 10 — BMHUOMUHECKER OGS,
11 — annenmouc; 12 — xenmonnbii Mellok (o 3asapsuny)

PasMephl NIOJOBBIX OPrAHOB YITUHIL 3ABACAT OT BpeMe-
HH I'0f8, HANDUMep, AdIeE0x BHe OEPHOAA PASMHOMEHHA
HCTOHYAETCA M B BAAES TOHKOMH TpyOKH NPDUNEKHUT K CIIAH-
HOH CTOpOHe HONMOCTH TeNA, OAHAKO KOTja AWYHMEK BHIIE-
aaeT ARnerAeTKH, OH VAJIHHAETCA, 4 CTEHKH CTAHOBATCA
ropasao TONIe, TAKIKE YBeIUWYHBAETCH BODOHKA.

Pazsumite NTHN, IPOXOAAT B AANE 38 CUET OYeHb DONL-
IIOTO KONMYECTBS KEeATKA, KOTOpHIE cRANJUBaeTCA B Be-
TeTATHEHOM IOAYIIADHH AHIIA, HATOMHAM, 4TO TAKHe Aka
HA3HIBAIOTCH TEJNONeNBTANLHEIME (cM. pHc. 356, puac. 357).
JpoGnenne AUCKOMAAILHOrO TANIA, IPH 9TOM GOpO3ALL APOG-
JIEHHA HE PACHPOCTPAHANOTCS HA GoraToe MKeNTHOM Bere-
TATHBHOE HNOJYHIADHEe, NOSTOMY HA AEAMAJNBLHOM IIGJIOCEe
u3 OGaacromepor GopMHpYeTCa AMUCK, KOTOPHIH cHaIana
COCTOHT H3 OQHOTO CJA0A KJIETOK, 4 IOTOM CTAHOBHTCA MHO-
rocaoneM (puc. 358). B oTamare 0T IpeCMBIRAKITHXCS,
TITHIILL B TeUeHHEe BCETO Ieproa sMOPHOHANLHOTO PASBETAA
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Purc. 358. Zapoduiiesoe pazesumile ULINROHKE:

A - paspas Kypuwozo Aliya, 8 eepxHail (aHuMancHod} oBRacmu cobCMEeeHHO
AUHEKNEMKL UMSSIMCH MK CB000QHOG Ot XeamKe uumonnaadbs: (1), e xomopom
HavuHaemen paseumue 3apodbiuta, Ganuiuan wacme AGYEKNEMKY 3aHAMa
CROAMY WEMTIONHBIX BPAHYR (2), EIOK OKDYNOH OBCIOMKEMY — MOoNHKoil
xenmounoli (3}, Benwosoli (4), nodcxoprynoeci (5), cropaynoeod (6} —

U ylepXueasmen & ueHmpe Alua X2ymamMu nnomHozo Geiixka — xanazamu (7);
B = [ - 3apodsitieasiti duck (6ud coepXy cO CMODOHB! GHUMANLHOZO NOMOCE} Ha
nochedosameneHuix cmadsx duckoudaneroeo dpobnenun. Bopoadsl dpobnenus
HE PECAPOCMPENAIDMCA HE XeNMOK, U SOIHUKASM GRIcmodepMa, COCMOmIan
u3 odHozo cnos knemox (B — dea Gnacmomepa, B — socems Bracmomepoe);

A — sapodenuessiii duck nocne 16 vacoe urnySauuy; sacmpynauus, eudna
nepeuuRan nonocka (8) - yanyinenus, @ nepeduel yacmu Komopo2o —
EHIBHOSTKOM Y3onKe () ~ esopauueaomen 3avamok xopde; E — nedpynauus
{rocne 21 yaca uhiyGayuu), anepedu nepeudtoil nonocky (8) eudew sayamox
HOPEHOT CUCTNEMb! - HOPEHbIT XEMOBOK, OKDYNOHHLIT HEPEHEIMY SanLKaMY (9),
no KpasM 3apodbiiecceo Gucka — memnas obnacme (10), de obpasyromcs
KRGMKL KPOBU U KDOBEHOCHbLI® Cocydbi; JK — 3apodsius nocne 33 uacoe unkybauuu;
HepsHaR mpySia 3aMrHyRacs U o0pa3osana Ha NepedHem KOHUS DRCLIUPGHURA —
enaaveie nyaspu (11) u Aysupy 2onoeroso Mosza (12), ofipasosanuce
AyRecupyrowitil savamox copdua — cepde«nan mpybixa (13) — u KpoeeHoCHbIE
cocydul (14), edont 3a4amia CHUNHOS0 MO328 PACTIONSERIOMCR MEI0OEDMaNbHLIE
Javemxu ~ comumss (15); 3 ~ 3apodstiy nocne 48 vacos urKyGauLL, eudHs
3aqamku anasa (16) u yxa (17}, xopowo paseumo cepdye (18) u cocydsl, MHOZO
comumos (15); U — obiyu sud silua 6e3 cropnynisl u BesIXo8ol 0BoROYKY e 6-i
Oehb umkyGavuls; suder 3apodeitis (19}, newawiii € aMnuCMUNecKold nonocmu
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COrpeBaioT AHNA TeNJOM CBOEro Tena (BBICHIKHABAIOT), NIPH-
4eM BHICHIKUBATE MOTYT 00a POAATENA NN TOJRKO OZUH H3
HHX (caMEKa unu caMen). ILnd Toro urobnl BHASPIKETE BeC
BRICHJHHBAICIIErO POAHTeRA, 000 0UKA aling Jon:xHa GHITE
LOCTATOYHO TBEPAOIL, I0O2TOMY V ITHL, OHA MECTKAA H3BECT-
xopa. HanmoManM, uTo 060mouKa AHI MIpecMBIKAIONIAXCH
KOKHCTAA H ropasio MArde, 9eM y ITHL, HO PEOTHARN He
BHICHISHBAIOT CBOM SHIIA, XOTA GBI IOTOMY, ¥TO OHU ABNA-
107T¢A NOAKANOTEPMERIME (XOMOSHOKPOBHBIMA) KHBOTHBI-
MH ¥ He BRZeARI0T G0JBIUIOTO KOIHYECTEa Tenaa.

HexroToprie ITHIE caM¥ JHIA HEe I'DEIOT, HO COJMAIOT
BOKDYT HUX YCJIOBHSA, OPH KOTOPHIX HADYKHAA TeMIIeDaTy-
pa oDoeelnaeTca. Hanpumep, caMen, cOpHoll KYPHIILI COODY-
JKAeT HaJ OTJOKeHHBIMH CAMKAMI AHIaMH Ky4y FHHIOOIe-
FO MYyCOps, KOTOpaa geleTByeT Kak HHKyDaTOp, MOCKOILRY
NPOIeccH F'HHEHUS BCErAa CONPOBOMKAAITCH BRIASICHHMEM
Temwna. IITHIA TIIATEIRHO PETYIHDPYET TeMEeDATYPY MyCop-
HOH Ky4\, AJIA 4€rc 3acCOBEIBSET B Hee cBoK romosy. Ilpm
HeoGXOMHMOCTH OXJIAANTE MHe3A0 Kyua pasbpaceiBaeTed, a
npH HeoOXOAHMOCTH COTPETh — HAKHABEBAGTCA BHOBD.

BoJBLMEHETEO OTHL, OTKIAABIBAIOT SH1la B COUKANE-
HO OOCTPOEHHEIE M'He3ZA, KOTOpPhIe MOTYT OBITH COBCEM IIPO-
CTHIMH (HanpuMep, KYIKA BEeTOYCK M TPABHHOK ¥ ronyds)
UK O4YeHb CJA0KHBIMM, HEKOTOpPHIe OTHNUE (KATIBI, MEO-
rue NOOYTaH H Ap.) BHAANOIHBAIOT AYILIA WJIH 3aHAMAKT
yyxue. SHAYATENBHC pexe alila OTKIATEHBANTCA IPAMO
Ha TPYHT {e3 BCAKOH MOACTHAKY,

IIo saBeplleHNH PasSBUTHA NTEHeD IPoONBAST USHYT-
PH CROPAYDY AHOAa (AnaA 9TOro HEa KJIOBE KMEeeTCs CIelid-
anspoe nprcnocobiieEne — ANDEBOR 3y0) H BHIXORHT HAPY-
HKY, T.€. BEAVILIACTCA.

IITune ouens zaforarca o moroMcree., B camom opo-
CTOM BapHaHTe POAHTEABCKNE UYYBCTBA OCTHIRAIOT K KOHIY
BHICHIXHBeHHNA. HanpuMep, yROMAHYTHINH BEIIIIe cCaMell, cOp-
EOil KYPHIE IOCJIE OYEHS JTATENBHON «KaTopuoii» pabo-
TR Ha cOOMONeRAeM NOMKHOTO TeMIEPATYPEOIO PesKuMa

U OKpYNOHHBIT amnuomuveckold oBonoyuxoil (20}, noYmu 68Ck XETTION OKPYXEH
cMeHKol Hemmouno20 Metwka (21) ¢ Comei0 KPOBBHOCHSIX cocydoe (22),
om 3apodeitia omxodum nysspeeudnbil aspocm — annanmouc (23);
K« 3apodsiits va 10-{ deHe uHkySouuy



Puc. 359. Mimenus pasnudyHsIx Amut, @ 00HOM 803pacme:
A — nonesozo KoHLKa; B ~ OpRa-MounLHUKS; B — cepol xyponamauy
{no C. 1. Haymoay}

CROETO «HHKYGATOpa» HESANOATO N0 BRIIVILICHHA NTEHIOB
HEOKMAAHHO TepdeT K HEM HHTepec H YXOLHT, TAK H He
YBHIeB DOTOMCTBA. OHAKO OTEHIH BCKOPE Hocke BHIAYI-
JeHHA cOocoBHBI ASTATH H CPA3Y HAUHHAIOT CAMOCTORTE/ b~
HYIO JXH3Hb. B ADYrax ey9aax pogaTeNnt OCTAKTCA ¢ OITeH-
IAMH KAKOE-TO BpeMS, B TEYeHHE KOTOPOro He TOJBKO
KOPMSAT K OXPAHAIOT CBOE IMOTOMCTEG, HO TAKXe 00y4aloT
BLIKHBAHHIO B CAMOCTOATELHOM MKHAIHH,

ToxbKo 9TO BHIEYREBMIMECT ITERILE MOI'YT HMEThL paad-
HY10 creneHd passuras (pmc. 359). ¥V omHHX nrHn (Kypa-
HEIX, 'YCAHBIX, Apod, GecKAIeBsIX B AP.) U3 AANA BHIXOAAT
3psSuHe OTesIH, DTOKDPHTHE IYXO0M B CnocobHEIe BCKOpe ca-
MOCTOATENLHO XOOUTh H KIeBaTs MHILY, — 9T0 8bie0dKoebie
nrenuu. ¥ Apyrux (8opoGbMHEIX, roaybei, cTpmxeit, gaT-
JIOB ® AP.) BELTYNIAIOTCA COREPIIOHHO DecioMOITHEe IITeH-
OBl ZHe3006020, ARA RMEHYOB020, THIIA. ¥ HAX 3AKDBHITHL
TNasa, roJIasg KoMa, I0STOMY CAMOCTOATEILHO HepeBHIATHCH
u TeM §0Jiee TMTATECA OHH He MOTYT. 3ajavua pofguTeneii B
MOCeEHEM CIyYae Tropasno Goaee CAOMHAT, TOCKOJABRY A0
nepHoAa oOyUeHKA INTEHIOB CHAYANA HYKHO BHIKODMHTD.
IosToMY POANTENH TPHHOCAT GONBIIOE KOXHYECTRO MHIIH,
COTPEBAIOT K 3AMMKINAICT ITEHIIOB, HO He HMeIOT BO3MOMK-
HOCTH NEPEBECTHA BX B APYTOe MeCTO. ¥ HeKOTOPBIX BHIOB
OTEeHIH! 3AHAMAIT DPOMERYTOYHOE NOJOKEeHHEe, HAIPH-
Mep, NTEeRNH YaeK OOKPHTH OYX0M M CNOCOOHE XOAHTD,
HO POAATENIR KOPMAT UX NMPHHECeHHOH mMIei.

488

Puc. 360. Monoenold Moz
20ny0R;

A ~ ceapxy; B = cHuay, B ~ cboky;
= CO BCKPEIMMU Xenmydouxam u
YORNOHKRLIM MOINEHKOM, T ~ BORbiuUe
NOAYILaPUR 20N0BHO20 M0O328, 2 — OBOHAMENbHEG
domy; 3 — anazHse Anoku; 4 — anucus;

§ — spumenbHuie dony cpedHeso Mo3za;

& — MoIKEBYOK; 7 — NPOJON2063Mbil MG32;

8 — spumensHble Hepabl; 9 — cboHAMensHbie donu
nepeduean Mosza; 10 — apumensHoie Oy2pbi
HPOMORYIMCUHOS0 MO328,; 11 ~ 3pumensHan
komuccypa; 12 — npodoneosamuili MO3z;

13 — nonocame mena; 14 — MoHpoeeo
omeepcmue (no apxepy, ¢ dononyexuamu}

Hepenasa cucmema OTHO, OPraHH30BAHA 0YeEL BHICO-
Ko. TonosHO# Mo3r uMeeT OONbIEe PasMepPH H Bce-
TIa MPEeBHIUALT MACCY CIAEHOTO M0Sra (HanmpHMep, ¥ Ky-
PHEEIX — HAMOJOBHHAY, a ¥ roayGeil — B AB& ¢ DOJOBHHON
pasa) (puc. 360). YERemiueHHe pasMepoB MO3Ia, B IEPBYIO
o4epefb, CBAIAHO CO SHAYNATEILHEIM YEPYIIHeHHEM HONY-
mapuii KOEETHOTO MO3ra, KOTOp:Ie Io cBoelt Macce cooT-
BeTCTBYIOT BCEM OCTAJBLHBIM OTHAENAM IOJOBHOrO Mosra (y
KYPHHEIX) MAH AAKe NPEBOCXOAAT HX (Y XMIOHBIX ITHI
BABOE, B ¥ Ionyraes — Brpoe). OGoEATEALHLIC AOXH OUEHD
MaJel, 4YTO CBABAHO ¢ MWIOXHM ofoEARAeM nTHn. CBoj Mos-
ra B OCHOBHOM TePEMYHLIN, ¢ BeGOABIIMMHM YYACTKAME
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Ceporo BEIIECTBA, eT0 CTPOeHHEe B OOIIUX YepTax CXOLHO €
IPeCMBIKAICIIHMACH, OCHOBEAA MACCa CEpPOr0 BellecTBa
nonyiiapuif NpPHXOAHTCA HA NOJOCATHIE TEJA, KOTOPHIS
ABAAIOTCA OCHORHEIM MHTEIPEPYIOUIHM LeHTPOM HepBHoH
cacrembl. I10aTOMY rOJIOBHOH MOST ITHI, KAK H pEITH-
NHY, OTHOCHTCA K 3aYPONCHAHOMY THNY. ¥ ITHI O0cobeH-
HO XODOIIO PeSBUTH 0asanbHbie ALpa IIOJOCATOTO TeJa,
OCYHIECTBAAIINES ACCOLHATABHLIEC PeaKIHA,

IIpoMescyrousrlit Moar HeGoasmoif, sundus Mal, r'H-
nogus pASEET XOPOHIO B COCTORT N3 Tpex acsel (mependeii,
cpendel 1 sagneit).

B cpemBeM MOBTe BHIAEJNAIOTCA 0Y€Hb KPYIHBIE 3pH-
TeJIbHEIe J0JAH, KOTOPHEe CHILBHO OTOJBHHYTEI B GOKOBBIX
HEaNpaBJeEHAX OT CPEANHHOH JHHUA CTBOJA MO3Ira pacio-
JIOMEHHEIM C3AAY MACCHBHBIM MOZMeUKoM. 3HaAueHHe 3PH-
TeNBHBIX JoJIell 09€Hb BeJIHKO, HOCKONBKY BPeHMe JAUTA IITHLL
HMeeT Gonblroe 3HAYECHNE (YACTO ABNAETCA MNIABHEIM Opra-
HOM UYBCTB, 0CODEHO YV AHEBHEIX), & UMEeHHO B 3TOM OTAE-
Jie MO3ra NPOHCXOAMT BHICIIWE agafus CHTHAJOB, NOAY-
YeHHHX OT mepudepnueckEX opraHoB 3pennd. Salerasa
BIEpeH, CKAXMeM, YT0 ¥ MICKOOHTAIIOHX 5TY PYHKIHIO
BLEITOMHACT KOPA NOAVIIAPHH KOHEUHOTO MO3TA.

Moa:edoK PASBHT SHAYATEAHHO JYYILE, JeM ¥ DeIlTH-
nulf, NO3TOMY OTHHE! CIOCODHEB! COBEPINATE CJIOMCHEHOIHe
BEICOKOROODAHHHPOBAHHEE ABHAEHHA, YTO 0CODeHHO BAK-
HO B nojaere. OCHOBHYIO HACTE MO3)KeuKa SaHEMEET Yepshb,
no GoKaM KOTOpOro pacloJaralorca HeGombImHe BHICTYIIEL,

Counngoft MOSr MMeeT THOHYHOE CerMeHTHPOBGHHOE
CTpoeHHe — B 0BJacTA OTXO0XACHHA HEPBOB, QOpPMHApYIO-
HIUX CIJIeTeHUA, o0pasyiorcsa MecTHBIE YTOMILEHNA CIEHH-
HOTO Mo3ra. JIAHHA COEHEONO MOSra ¥ B3pOCHBIX ocobel
KOpoUe TOSBOHOYHOIC cToba.

IleppndepudecKkasa HepPBHAA CHCTEMA.
OT PONOBHOTO MO3ra OTXOAAT ABEHAALATE NAP YePeIHBX
HeppoB, opu sToM XI mapa (qo6asoureil HepB) He IMOJ-
HOCTHIO OTHeNeH oT X naphl (Oayxpammero Hepea). Ot
COHHHOT(Q MO3ra NOCerMeHTHO OTXOAAT HepefHHe H 3aj-
HHE KOPCIIKH, KOTOpbie, COeARHAACH, 00pas3yIOT NapHEle
CIMHEHOMOSIOBEE HepBhl. Kak H y BceX DOSBOHOYHBIX,
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HMEIIAX NATHOANBE KOHEYHOCTH, NepeNEHe BeTEH He-
KOTODHIX HEePBOB 0GpasyioT HepBHHE CILIeTeHAS (Ijede-
BOe U IOACHHUUHG-KPECTI0BOR), BOMOKHA KOTOPEIX MHHED-
BHPYIT KOMY ¥ MBIIIOK KOHEYHOCTEH.

Opzanvi yyecme. Oprag 3peHH A YV OTHI, PA3BHT
OYeHb XOPOII0, TIOCKONBRY ENAA OOABIIHKCTES MTHI 3pesHe
ABJSAETCA OCHOBHEIM criocobom opmeHTanmu. [asa obnveo
oueHb SONbOINE, 0OCODEHHO ¥ HOUHEIX OTHL, OTHOCHTERBLHOE
COOTHOIIIEEH® M3CCH PAG3HKHIX A0NOK K Macce Teja y pas-
HEIX [THI IINPOKO BAPBAPYET, UTQ CEBAIAHO ¢ YCAOBHIMH
sxusHA. HanpuMep, vy ryceil, KoTophiM HeobXoIHMO BHASTE
OauznexauIde npeaMeThi, cooTHomesnne 1/570, rorga xax
COBBI, MHUTAIOIIMECH HOYBID, AMET cooTHOmeHue 1/30.
KpomMe TorO, ¥ COBH BHIpAXKEHG CHHOKYAAPHOE 3peHHe, T.8.
¥ HAX SpUTeJbHERIe OCH 00OKX TIa3 COBNAjalnT. ST0 A0CTH-
raerca GAaroJapa HAMUYHIO ¥V THX OTHI JANEBOTO ANCKA.
YV GOALIIMHCTBA APYIHX NTAL 3peHHEe MOHOKYJISpHOe, T.e.
KeAsri 1183 AMeeT CBOK 3PATEIBHYIO OCTh, 9T0 I03BOJA-
eT ITHIe OXBATHBATL 3PEHHEM OYeHb GOJIbIZOe OpPOCTPaH-
CTBO HE TOALKO COEPEAH, HO H ¢ GOKOB (LoNe BPpeHHS NpH
aroM oxoso 150°, a opu MonorkyaspHoM — 30 — 50°). Onna-
KO COBBl KOMIICHCHPYIOT HeZIOCTATOUHO (OJBIIOe MOJe 3pe-
HHA VHHKAALHOU NMOABMAKHOCTHIO IUeM — OHM JIerKo TOBO-
PAYMBAIOT FOJOBY Ba 270° BoXpyr csoeft och.

Tlo cTpoeRyI0 rIasa NTHAN HAIIOMHAHAIOT TJA3A DEnTH-
auii, B 3agai010 9ac¢Th rIasHoro abloka BAaeTcA rpefemiok,
2 B CKJIePEe HMEeTCA KONbI0 H3 YOAOMEHHBHX TOHKHX KOC-
Teit (puc. 361). ITtumy: ornuvarorcs Haubosee copepllen-
HEIM Cpelu BCeX MO3BOHOYHBIX ABOHHRM MeXaHH3IMOM HK-
KoMOmannH riasa. IIpd aToM XpYCTANHEK He TOABKO H3Me-
HAET CEOH) KPHBUZHY NOA NelfcTeHeM pecHHYHON MBILINEL,

© HO TAK)KE M3MEHAETCH PACCTOSHME MEXKAY XPYCTATHKOM M

ceTHATRON, DTO JOCTHIAeTCH COKPAlleHHEeM OCOOBIX KOJh-
IEeBBIX MEINII, OKPY:HAIOUIRR cRAepy. Takum obpasoM, Xpye-
TAIMK MOMeT GoNee HIUPOKO H3MEHATH CBOM HADAMETPHI,
ofecrneunBas NPH 3TOM ONTHEMANLHYIO GOKYCHPOBKY Jyueil,
MOMAJAIOIIMX HA CeTHYarxky. Bee aro obfecneuupaer rasy
OTHIH YAHBHTEIBHYIO OCTPOTY, OcOo0eHHO Y XAIIHEIX OITHIT,
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Puc. 361. Cmpoerue anasa
THmUb:
A — nonepedxsill paipes enasa
xtuHOd nmuye; B ~ sud cnepedu
; 2na3a 20nyon; 1 — nepednan xamepa;
S 2 ~ 380H9R KaMepa; 3 — pozoeuya;
4 — cocyducman ofanouxa; 5 — coadunumensHan oBoIouKa; B — PECHUNHER MbRULL,
7 — padyxxa; 8 — xpycmanuk; 9 — epeliens; 10 — 3pumenbHbid Hepe,
11 — cemuamra; 12 — cxnepa; 13 — okocmeneswiue cknepst (no G, f1. Haywmoay)

Puc. 362. Boeripuamite cemvamyoll enas usolpaxenus Kponuxa:
A —venoaskom; 5 — acmpeliom (no lTumepcorty)

HaIpHMep, COKON-CAIICAH 3aMEYAeT ABHIKYIMYIOCH 00Ty
Ha pacceroauny fo 1100 M, npH 9710M BrIcovaiiinas paspeina-
I0Ias cOOCOOHOCTE IO3BONAST BEeTANBLHC BH/ETH IPeAMeT
(puc, 362), ¥V HOYHRIX DTHI, COTYATHA YIABAMBACT OYCHD
HeboJIbIINe NOPIMM CBeTa, HATIDYMED, COBR BHAAT HOYHIO
MBIIHE OpH ocBeinensEn seero B 0,000002 mokca. -
OpragE cayxa COCTOMT H3 CPDEAHEro M BEHYTheHHe-
ro yxa, B KOTODOM YJHTKa DA3BHTA JydIoe, YeM Y mpe-
CMEIKAOIIAXCA, B ofocofiena mepexBaToM OT MeIUOUKA
npexseepua (pac. 363). B Gapabamnoil monocTy uMeercs
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Puc. 363. flabupunm nmuube:
T — YMPUKYmMOC; 2 — cakkymoc; 3 — nazeMa;
4 — cryx080d coconer; 5§ — OCHOBHAA MeMOpaHa;
6 — ynumxa

OAiHA CAYXO0Baa KocToukKa (cTpeMeuKo),
¢AyXOoBHEIe TPYOH 00DeHHAIOTCA H OT-
KPEIBAIOTCS B PAOTKY GOUTAM OTBEPCTH-
em. BapaGannas mepenoHxa HATAHYTA
HH)Xe YDOBHA KOXH Ha JHe HeGOMb-
moif BOPOHKHM, HNpeACTABASIOIIEeH co-
60 3a4aTOK HAPYIKHOTO CIYXOBOTO
Opoxoga. ¥ HEKOTODPEIX BHAOB (HATIPH-
Mep, COB) BOPOHKA AOCTATOMHO raybGoKa, K TOMY JKe OHA
OKPYIKEeHA KOKHON CKASAKON B CHenHANIHSHPOBAHHABIMY
nepraMu. Bee oTo moseoasaer GoJiee TOHKO YAIABIKBATE 3BY-
KOBHIE BOJIHBI, KOHIEHTPHPOBATh MX M HAOPARMATH K Ga-
pabaHHoOil IepemoHKe. ¥ COB IPABOE U JeBOC ¥YXO HAXOTAT-
¢ HA DASHKIX TOPUIOHTAALHLIX YPORHAX, NOITOMY 3BYK,
pacOpocTpaHAIuHACA 00 BePTHKANNA, JOXOAAT HO KAaXK-
AOTO H3 HEX HEOAWHAKOBO GHICTPO, STO MOSBOJIAET ITHLE
TOYHO ONPeAeNATh UCTOYHHK 3BYKA. HAd MHOMMX OTHII
CJIYX HArpaeT 04eHb BAIKHYIO DPOJIb.

HekoTopeie mrunnl (BanpuMep, ABaHCKU camaHraH)
cnocofeH K 9XOJIOKAIHHE, NO3TOMY OHM CHOCOOHMI JETATEL B
TIONAHOH TeMHOTE Helliep M OPH 9TOM He HATEIKATECH HA OpeX-
MetH. QO0oHAEHEe ¥ GOJMIBIIMHCTBA NTULN, DOYTH He PA3BHATO,
XOpOII0 PasAm9aTh 3AIAXH MOLYT JNHIIL HEMHOTHE BHAEI,
HallpEMep HOBO3eJaHACKAR DecKpPLLIAA OTHLA KHBH, KOTO-
pas PasEICKHEBaeT IHINY B IOACTHIAKe, rpud-HAASHEKA, OTBHIC-
KHBAIOIIKMI Nagaab 0 3AOaXy, H HEKOTOpHe Zpyrae.

BricoxopasenTas HePBHASA CHCTEMA NTHUL OGYCAQBAH-
BaeT O4eHEL CAOMHOE MOBe/leHNe, B TOM THCAe H COLHANDL-
Hoe. OHE Jjerxo mpuobperaT ycaosHEBIe pedieKcsl, 0co-
GeHHO BpAHOBHE, IOIYTAH M HEKOTOpHe Apyrde, OZHAKO
OCHOBHBIM DETYJIATOPOM NOBEeJeHHA 0CTAlTCS 6e3yclnoB-
HHe peduiexchl, OPH 9TOM ITHIE AMOHCTPHPYIOT HanmGo-
Iee CIACMHYID HHCTEHKTHBHYI) AeATeALHOCTh CPeRH BCex
D03BOHOYHEIX JKHBOTHBHIX.
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Knace Mrexonumarwue (Mammalia)

MuexonuTaminue NpeAcTABAAIT cofoll nanbojnee
BEICOKCOPTrAHMZ0BARHYI0 FPYNNY BRICHINX NO3BOHOYHLIX.
¥ Hux Jgy4ille KpYTHX PASBAT roJIOBHOH MoO3r, 0cobeHHO
noGrele pgond. A MACKONUTAIOMNX XAPAKTEPDHA CJOMK-
HAA NOBeFeHYEeCKAd AeATeNIbHOCTE, IpHYeM OHA OCHOBAHA
He TOJIEKO HA Oeayc/1oBHEIX peduiekcaX (KaK y OTHI), HO U
HA YCJOBHEIX, B CBA3H C¢ UeM KOpa GOABIIAX HONYUIADHA
AMEeT OYeHb GONBIIYIO IIOL(AXE H ¥ MHOTHX MIEKOIMUTA-
ourux obpasyer cKIAZKK — E3BMIUHLI. BricokopaseuTad
YCJIO0BHO-PehJIeKTOPHA HeATeNbHOCTE TO3BOJNAET MIEKO-
OHTANIGHM GHICTPO NPHCTOCASIHBATECH K HSMEHTIOIHM-
CH VCJIORHAM BHEIMIHEH cpefnl, MTO AelaeT ITOT KJIACC ca-
MBIM DDONBETAICIIUM CPeAH OPYTHEX OO3BOHOUHELX.

BaxHEIM DPeUMYINECTBOM ABIAECTCA BHYTPHYTDOGHOE
DA3BHTHe ILUIOZA, *KHEOPOMAcHNe M BCKAPMIIHBAHAE ITO-
TOMCTEA MOJIOKOM HA HAYAIBHOH CTAAMK HOCTHATANLHOTO
pasBuTHA. IIpH 3T0M MICKOMUTAIOIIAM OpHCYINg Gepesk-
Hasa 3a00Ta O JeTeHRImIgX, OHM OXPAHAKT ¥ 0ofydyaloT UX,
NOATOTABINEAR K caMocTOATeNbHOH muann, dua maorax
BHAOB X&PARKTEPEH KOJNNEKTABRLI 06pas Ju3HH, UTo obec-
neyEBaeT lepeiady MHPOPMANHH OT CTADHX M Haubojee
ONBITHHIX OCO0eH MOJOZBIM.

Kax u nTune, MiexonuramoLme amam-rca TEILICKPOB-
HLIMA KHBOTHBIMY, HTO HIO3BOAAET HM 34CeAATh ODIIMD-
HEle TePPHUTOPME H 3AHMMATE CAMBIE DAZHEIe HKCGJIOPHYEC-
KHe HWITH, IDH 3TOM NOCTOAHAO COXPAHAA BRICOKKI YPOBeHE
aKTHBHOCTHA, B TOM YHCJIe A B XONOAHOR BpeMd roja. Beero
HacuuThiBaerca Gonee 4500 sUIOR MACKONHTAIOIIAX.

BHemnee cTpoeRHe MJICKONKETAIOINUX BECHMA PA3HO-
o0pasHo M 2aBUCHT OT 06pasa SKUIHH SKHBOTHOrO.

Anaromnaa. Haina 2afaya 50 MHOTOM O5eTiaeTCa TeM,
uTo TOAPOOHOE CTpOEHHe Hamfoiee COBePLIERHOTO BHAA
MJIeKOMUTAIONINY ~ YEJIOBEKA PASYMHOr) — J4HO B NepEOM
ToMe HacToamed xuurn. IlosToMy 3Zech MBI PACCMOTDHM
JAITb o0UHe YepThHl CTPOSHUA ¥ GYHKIAOHRPOBAHNA BHYT-
pPeHHMX OPTAHOE, IO BO3MOXHOCTH Halerad NOBTOPOB.

Koosenvie nokposst yeTpOSHSB! CHOAKHO, YTO CEA3EHO ¢ MX
ydJacTaeM B TepMoperyasnui. QporoBeBaloiai HSIMAAepPMHC
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Puc. 364. Cyoerba nomomkoe 1
cmeonosotl knemyu.
Kawdan doqepHRa «nemya, 00pasylowancr

npL deneHuy CMeoAoeoil KNBMKU, MOXem /—) @

QCMambeR Makye Cmeonoeotl, a MoxXem
notimu o Aymu, sedytieMy K MepMuHansHod
duchchapanyupoaxe: T — cMBoN0eas KNaMKa;

2 — mepMunansiHo dudbbeperiiuposanHas

xknemxa (no 5. Anfepmcy u coasm.}
COCTOHUT H3 HECKONBKHX CIIOER, T
caMbilf BHapyHBIH — pOroroit, -
0Bpa30BgHHBIN MEPTBHIMH KJIET- / \
KaMia, 3A00JJEeEHBIMH KepaTo-
THAIHHOM, IOCTCIeHHO OTRana- ’ %
eT B BUXe 4YellyeK HAH Gojee % ' .
KPYOHEIX JIQCKYTOB. o l

BoceTaHOBNEHHE KJIETOYHOR HOOUYIARKNH
HEET 38 CYeT CAMOI'0 TJIYGOKOro pPOCTKOBOIO
(ManbuATAEBA) CI0A, B KOTOPOM HAXONATCA MO- . .
CTOAHHO AENAUIHECS CTBOJIOBBIe KiaeTku. Ilpum .
JleIeEMH CTBOJIOBOH KJeTKa o0pasylorcs Ase xo- -, 2
YepHEEe, KOTODhIe He OTJIHUAIOTCH MeXZY coboil
o CTPOEHHIO, OAHAKO MMEIOT HeOOMHAKOBYID AeTepMHHA-
nuwo. [Ipu aToM OZHA B3 HAX AeTepMHEMPYercesa (Hanpasid-
ercA reHeTHYecKH) B QYERIHOHANLHYIO KJIETKY 3MUIAEPMH-
ca, H B MOCIeAVIONEM OHA ApoiineT Bee cragun gaddepen-
TEAHM, DOCJe Yero OTOMPET H OTHAaJeT B COCTaBe Yelnyii-
Ku. [dpyras KieTka QYHKEUOHANLHO Ee ReTeDMHHUDYeTCH
H COXpAHALT CBOHCTEA CTBOJOROH KRETKH, OHA HHKOTZA He
Gyaer nuQbepEeHTIAPOBATHCA H OCTAETCH «0eCCMePTHOMN S, £C-
TECTBEHHO, B IPeAenax AR CAMOro oprauuamMa (puc, 364).

H3 poerrororo (6asansHore) chod ZeTepMHEUDOBAREELS
KJIETHH IIePEeXOAT B PACIONOXeHHEE BhIIIe 10l HIMIIORA-
THIX KJIETOK, KOTOphe HMeioT Gojiee KPYIHLIE DAsMeEpPhl K
cBoeoGpaASHEIE BHeNIHWH BHA — OHMA 00pA3yIOT MHOPOUMC-
JIeHHBIE HECMOCOMB! € OTXOXSIIAMMA OT HEX NYyYKAMH Kepa-
THHOBLIX BOJOKOH {pHc. 365), KOTOpBIE B CBETOBOM MHKPO-
CKOMe BLIPAANAT Kax munsi. [[IHD0BATEE KAETKHE DACHC/IA-
raloTea B HeCKOJMLKO caces. KHapyxa or Hex Jexur Gonee
TOHKHHA €10l 3epHHCTHIX KJeTOK, KROTODEIe o0pasyoT rpa-
HENY B SMANEPMAce MeXAY BHYTpeHHel 30HOH Meralo-
JAYeCKH SKTHBHBIX XHEBBIX KJIETOK M Hapy:HOIl 30HOH,
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Puc. 385, Pucyror, cdenannbiil N0 3nexmpoHHoil MuRpogomozpadthuu
CPO3a LWUNOsamoil Knemxu snudepmuca. BudHe! MYYKY KepamuHoasx
Humeﬁ, KOMophie RPOHUILEGSIOM LUMOonnasMy U Hanpasnaiomces
K GacMOCOMamM, CoBQUHRIOWUM KknemKy ¢ ee cocedamu. Obpamume
SHUMEHUE, 4INO MOXSY COCOOHUMU KNOMKaMU 8CMb OMKPLIMbIe KaHanbl,
IO36OAMIOWUE LMAMenbHLIM ealliecmeaM caobodno dudbdyrdupoearms
yepes memabonuvecky axmusHbie cnou sRudepmuca, bniwe K e2o
fIOBOPXHOCTIU, HA YPOSHE J8DHUCITIEIX KIGINOK, UMGSMCs
eodonenporutiaessili bapuop, 00pasoeaHHLlil, No-aLOUMOMY,
USGUPYIOWUM S6LUECTHIBOM, KOMGPLIT M KNemKu euidenrem
U3 0CoBbLIX MY3bIPLKDE:

1 — KepamuUKDBHIe uaMesmbl; 2 — JecMocoMa, coaduHRIowan 08a KNEMKU;

3 — omipeimet xawan (no P.B.Kpcmuvy)

06pa3oBaHHOl MEPTEBRIMH KJeTKAMH, KOTODEIe He COAEPHAT
OPraHOHUAOB, A 3ANOJHEHH INIOTHO YIAKOBAHEEIM KepaTH-
HOM. MepTBEie KJIeTKH 00DASYIOT POrOBOH CIOH, IPHA DTOM
KJEeTKH B HEM HACTOABKCO YIJAONIEHBI, YTO B CBETOBOM MHK-
POCKOIIe HEBOIMOMHO DA3JHYHTE JaXXe I'PpaHANO MeXITy
KJerkamu. ORHAKO ecRH SIAKEPMAC BHIACPIKATE B DACTBOpDE
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Puvc. 3686, Mponughepamugniuie edUHULDb!, LAY KOMOHKL,
& IUCOPMUCE MOHKOT KOXU. 2ma cmpyxmypa esiRennemecs
fpu HabyxaHuu 0po206aswiuxX HawyeK 8 pacmeope, codepxawen NaOH.
Takan opaasu3ayus 6 sude KOMOHOK CA00CMaEHHA NULLIL MOHKLIM
yvacmikam studepmuca;

A — anudepmuc; &= dJepma; 1 = veiuyiing, 20moear omOoeitimeCR OM NOSOPXHOCITILL
2 —~ ppozoseeisue velyiinu; 3 — croti 2panynApHE KRemox, 4 — Croll winosambx
Knemox; 5 ~ cnoll BasankHbix knemox; 6 — DaszansHan MemMbpana;

7 = coedUHUMENEHER MKaHE depMeys; B ~ Jenawarca DalanbHan Knemua;

9 - nepuchepuvackan 6a3anLHaA KITENM¥E, NEPeX00RIER 6 GO WUN0SambiX
xnemok (no 5. Arbepmcy u coaen.)

NaQOH, T0 KAeTEN HAOYXHYT H CTAHYT 30METHRIME KOJOHRKH
JMHZepMHCa, AeMOHCTDEDYIOIIHE HANpPABICEHE MHTDALKH
JeTepMHHUPOBAHHBIX KAETOK B Mponecce AugepepeHOIUPOB-
kn (pnc. 366). Takme KONOHKA HASHBaIOTEA Hpoandepa-
TABHBEIMHA SAMHHAAMNA SIIHACDMHCA.

I[IpoM3BORHNMH JNHACPMECA ARNAKTCA MHOTHE c'rpyx—
TYPHL: BOJOCEI, KOPTH, HOPTH (OTJIHYAIOTCH OT KOITEH TeM,
YTO OHHU YOAQINEHE), KOMBITA, pora (3a HCKAIOYeHHEEM pO-
roB oneHelf, KOTOpBle HMEIOT ME30AeDPMAaNLHOe IPOUCKOXK-
AcHHe), YeInyn, Hriel. Kpome Toro, suagepMuc obpasyer
PARSIAYELIe KOKHEE Kenespl. Pora omenelf menuxoM co-
CTOAT U3 KOCTHOM THAHH, YTCO OTJHYAET HX OT POTOB APY-
THX MaeKonmTapomnx (puc. 367).

Boaock MOKPHBAIOT MOYTH BCIO NOBEPXHOCTE KOMKH,
o0paayda XapakTepHHR ANA MACKOMMTAIOIGHX BOJOCAHON
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Puc. 367. Cxeabl pozoe
PasHLIX MUnoe

g npodoneHoM paspese.
Poza obpatieHsi nepednel

cmopoHol eneeo;
A — hacmonatyuili poz, maxol,
K&K ¥ KOPOeb! UMY 08U,

B ~ onenxuil poe, noKpsimbil
Koxed, xo20a po2a 3aaopllgiom
caoli POcn, M KOXS omMUpaem

u omnadaem; B — mom xe poa
a3 koxi; I — poe aunopoea;
A — poe wupadha; E - poz
HoGcopoea. Ha acex pucyHxax

KOCIMHLT GMPOCIMOK Yapens
3BUNTIDLIX0BAN, KOXE NOKPLIMA

MOYKaMU, PO20E0S BEUaCTIBO
3BYEPHOHD, 8 HerTapHLIi poe
E HOGOPOES NOKPBIM cemKoll
{no A. Posmepy i coaem.)

IIOKPOB, OTCYTCTBEE BOAOC ¥ HEKOTOPHIX GopM (HampHMep,
Amepor, 6poHeHOCHeB, KHTOB, KeNh¢HHOB) HOCUT BTODHY-
HBIH XapaKrep. PasruuaioT HeCKOJBLKO THNOB Bosoc, Jaun-
HHE, TONCTHIE { }XeCTKHe BOXCCHI — OCTEBHE — 3AIUIIAIT
KOMY OT nospexjenuil, a Taxce MO3BOAAIT BOJE JETKO
CKATBIBATBCA C TEJA MUBOTHOIO, He cMaYMBadA ero. ITosro-
MY OCTEBRE BOJOCH oOBIYHO pacoonaraTed K I0BepXHOC-
TH KOXXH HO0F HAKJIOHOM, Jallle BCETO HANMPABASHHEIM Ha-
3an H BHH3, HO Y JIEHHBIE€E, HKOTOPEIE 50.)];5]]1}?10 JaCcTh
BpeMeHH BHCAT HA BeTBAX JepeBa BHHA3 OHKHOﬁ, BOJIOCHI
HanpasAeHsl 0T OpHOIIHON CTOPOHM K COHHHON K He Ipe-
NATCTBYIOT BO BpeMdA TPONHULCKEX TUBHEH HOTOKAM BORK
CTeRaTh ¢ Tena. IIyXoBLie BOJOCH Kopode B MATIe, ¥ 60ab-
ITHHCTBA MJAEKOIHTAIOMIHX OHA COCTABRIAAIOT OCHOBY BOJMO-
cAHOre MoKposa. ['yerolt mognmiepeToX sazep:xusaeT BGIN-
38 KOMKHM MHOTO BOZAYXA, COOCOGCTRYHA COr'DERAHHIO Teja,
MOJTOMY IMyXOBHIE BOJOCH XOPOLIO PasBHTH ¥ dopm, obu-
TAWIITHX B YCAOBAAX EAATEJBHBIX XOJIOAOB. Cneunamtan-
POBAHHLIMHA BOJIOCAMH ABNAIOTCA OYE€HDB TOJCTHIC H HECT-
KHe BUODMCCH, KOTODHE DaCHOJOKEHH HA TOJOBEe H
BHIIONHAKT dYRKIMIO ocnsauns (puc, 368).

Kax u neppesoif NOKPOB NTUY, BOJOCAHOH DOKPOB MIIe-
KONBETAIINAX IePHOTHYCCKH MEeHAeTCH B XOfe ANHEK, KOTO-
peie OGHYHO HOCAT CE30HHBIA XapaxTtep. JIeTHAZ A 3MM-
HAS BIepCTh HMeeT HeOAHHAKOBEIE ¢BOlicTBa. B wacTHOCTH,
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Puc. 368, Cxema pacnonoxeHus
HYSCHISUMEbHLIX NOMOC (aubpuce)
Ha MOPOe KDOMUKE C OYEPNOHHOU MYHKMUDOM
KOCA3AMEnbHOT 30HOI»

o C. Fl. Haysosy)

sHMaHRl Mex Oonee rycroi, oTACAL-
Hble BOJNOCKH JNHHHEe, 1eM JIeTOM,
KPOMe TOro, AJA MHOIHX MICKOIIHX-
TAIOOIUX X&PAaKTepHa Onpele/ieHHAA
Ce30HHAA OKDAacKA IIEPCTH, OOBIYHO ¢
CXOAHAA ¢ OKPYRAIITHM (HOHOM, UTO ™
TMOSROJAET JKABCTHOMY OLBITH MAN03aMETHRIM.

Ha gucransurx ¢anaurax naneuer GOALIIRHCTEA Mie-
KONHTAOIIAX B 3aBHCAMGCTH OT 00pasa JKU3HH PR3BHBAIOT-
cH KOITE, HOPTY MAH KOMBITA. ¥ IiOIEHHEe HOMTH Xapak-
TeDHLI, B YACTHOCTH, ANA 4YeJOBEKoOBpasHbIX 06espsH,
OCTphIe, 3ATHYTHIe KOITH HeOOXOIHMEI JIASAIOIIHM HKHBOT-
HHIM E XBITHAKAM AAA yaepmanusa gobuau, Kooerra mve-
10T TO K€ GPOACXOIKAeHNne, HO OHK SHAYATEILEO MOIITHEe H
DA3BHBRIOTCA He HA BCeX, 4 HA ABYX (V MADHOKOIBITHBIX)
ANH OZHOM (¥ EelapHOKONLTHRIX) Nansie. Popma ROOLITA
¥ DA3HHIX BHAOB DASIHMYEA M 3ABHCHT OT YCIOBHWIH IKUIHH,
HAIIDHMeED, €CJAH JKHBOTHOE JACTO NepeMellaeTcs IO M-
KO# nouBe MM CHETY, KONBITO INUPOKOE ¢ GOABIOH IIIO-
&R0 MOBEPXHOCTH ONODH ANA YMeHLIICHESA NaBJeHHA
HA IDYHT, HAPOTHE, ¥ FOPHBIX KOIBITHHX KONLITO Y3KOe,
4TO MOSBOAAET VACDKABATECA HA KAMEHHCTHIX CKJIOHAX.

Pora 6apanos, aBTEION B GHIKOB TAKKE IDOACXOAAT
H3 BIMAEPMHECA, ONH HAXOZATCA Ha KOCTHOMH OCHOBe, CpOC-
meHcH ¢ HOOHBIMH KOCTAMMH.

OnA KOXKHE MAEKONHTAICIIAX XAPAKTEPHO GOJBIIOE
KOJMIeCTEO PAa3sHCOODAIHEIX Heled dKTONSPMANLHOTO IpPOo-
HexosaeHna. OCHOBHBIME ABIAIOTCA HOMOSbie X CARLHLIE
Kejiessl. IIOTOBEI e M elesdhl BHASAAIOT MATKOCTD, CO-
CTOHAIIYIO U3 BOAL! ¥ DACTEOPEEHEIX B Hell BelllecTB (TIABHEIM
ofpaszoM, BeOPTaHMYECKAS COJIM M MOYEBHHA), KOMIIOHEGHTHI
CeKPeTA STHX JKeJIe3 MOCTYHAIT B HUX 13 GIMAIeKAIIAX Kpo-
BEHOCHRIX COCYVAOB M THKAHEBOHR MHIAKOCTH.

Hapsazy ¢ BRIleleHHeM NPOTYVKTOB 06MeHa, Apyras riae-
HafA 387494 NOTOBHIX 3Kelle3 COCTONT B NPeXOXpPaHeHHH
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OT HePErpeBaHUA Teja, YUTO OCHOBHBACTCH HA YHHKANL-
HHIX CBOMCTBAX BOALI. HamoMHuM, UTO MOIAPHU3OBAHHLIE
MOJIERYJIH BOALL (AMIOJHN) 3& CIeT B3AHMHOTO OPHTIXE-
HHS INOCPEeJCTBOM BOZOPOAHBIX CBfA3eil oOpasyioT O4YEeHb
IPOYHYIO MONEKYIAPHYIO ceTh. JIna Toro YToGH MOAERY-
JIBI CMOTJIH IOKAHYTS 3TY CeTh, HeoOX0ZHMO PA3OPBATH BO-
ZOPOJHBIE CBA3M (CHJIbI B3AAMHOTO OPUTAXKEHUA MOJIEKYH
BOARI, BOSHHKIIHE M3-3a PAa3HON aleKTDOOTPHLATEABHOC-
TH KHCJHOPOXA M BOZOpPOZA), UTO Tpelyer NpHMRIeYeHHSA
SHAYHTEIEHOTO KOJHUECTEBA 3HeprHu nasHe. UMerHO dTO
CBOMCTBO BOALI — BHICOKAA TEILAOTA HCHAPEHMS — JERHT B
OCHOBe OXJIAXKACHHA OPraHu3Ma 3a cuer nora. IIpu atoM
HKHIKHH 0T, OCHOBY KOTOPOTO COCTARIAST BOAA, BbiACNA-
ACk HA HOREPXHOCTE KOMH, UCIAPAeTCH K OTHEMAST Y Opra-
HE3MA H3ORITOUHOE Temwro, sddeKTHEEO OXAAXAaA ero. [Ipn
[OBBHIOIEHAH TEMIIEPATYDPHI OKPYEAIOMEHR cpPeAl IOTOBLIE
xeJe3sl QYHKIEOHHPYIOT GoNlee HHTEHCHEHO, 4 IPH CHH-
JKEHHH KOMHUUYECTBO BEIAC/ACMOro NoTa yMeRbIIAeTCA.

Pasymeerca, nponece noToo0pasoBAHAA 09€HD CAOKEH K
peryiIupyercs Ber¢TATHRHOM HepPBHON cucTeMoili, KoTOpad
OITHMH3HPYET KOJUYECTBO H COCTAB BLHLACAACMOTO IIOTA B CO-
OTBETCTBHH ¢ Hy:;KAamu opraHuama. OcoGeHHO COBepHIEHHA
TAKAA PEryNANHEA ¥ BHAOB, 0OUTAIOIHAX B CYPOBBIX YCIOBHAX
peryaspHoil 3acyXE, HAIpHMeEp B NycTHEe. B uacrHOCTH,
y BepOmopa npu TemmepatType +37°C ma 100 cn? xomu uc-
gapsaerca 3 Mr/muH, opr +45°C — 15 Mr/mus, a npu +50°C ~
25 mr/mMur, Ctos HeQOABIIOe KOJIAYECTE) BLIASIIeMOre HOTA
TMO3BONAST BePOAIORY SKOHOMMTE BOAY, HOOTOMY 3KHBOTHLIC,
KOTOphle He OPABEIKIN K TAKHM YCIOBHAM, OKAZABHINCH
B IyCcTHHE, OnicTpo Gb1 mormban OT mOTepH BOZHL.

KonuvecTBo MOTOREIX ¥eJe3 ¥ PA3HHIX BHIOE HEOZH-
HAKOBO, HAIPHMEp, EX MHOT'O V AoIIAAelH, HO O9eHb MAaJjo
Yy coflaKk H KOHIEK H COBePIIeHHO OTCYTCTBYHIOT ¥ KHUTO0G-
PasHBIX (YT0 B 00IeM-TO MOHATHO, HOCKOJABEY B BOXEOH
cpefie ICOHADEHWe HEBO3ZMOMKHO).

CanpHble XeJdesh OOBYHO OTKPHBAIOTCA B BO-
JOCAHYI0 CYMRY, HX CeKper IOKDPHEBAST TOHKHM Cl0eM
BOJIOCH, NPHAABAA HM BOJOOTTAJKHBAIONIME CBOHCTEA,
KpoMe TOrQ, cXoil :Xapa DOKPHIBAET CHAPDYIKHE SMAACPMKC,
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H moToBHE H cAnBHbBIE 3KeNie3hl MOI'YT BHOOHEMEHRATH-
ca. JacTo moT mMeeT 3amax, NPHYEM XAPAKTePHEIM Iuad
ONPENSNICHHEOTO BUAR, KPOME TOro, 3alaX CAMIOB OTJIAYAET-
cd OT 3anaxa CaMoOK, IOPTOMY CeKpeT MOTOBBIX HeJesd HMe-
eT TAKMe BAXKXHOC SHAYEHHE B KOMMYHHKAIIWAX MEXIY OCO-
OAMY, & XMIEHUKAM [103BOJNAET JETrK0 OTHICKATE ROBEayY (BO
MHOrOM [OOSTOMY ¥ HEX TAK XOPOLIG PA3BHTO 0GonsHHe).
Huorga noToBhIe 3Keseshl, PACcHOJOXKEHHEIE B ONpeAesieH-
HBIX YURCTKAX, BHAOH3ZMEEAITCH B naXyiie, KOTOPLEIE BLI-
AeNSIOT CHABHO Naxuymuit cexper. Hexoropnie nmaxy-
THE JKeNe3hl TAKXKe ABNAIOTCHA BHOOHIMEeHEHHBIMHU CAJILBHEIMH
JKeNe3aMu, HHOTAS HMEeT MecTo O0beffHHeHHEe B IMAXYIHX
Hemne3aX NOTOBBIX H CAJNBHBIX JKeJaea. JIY‘HIIB BCETO naxy-
Yyue MKese3n PASBATHL ¥ CKYHCA, POCCOMAXM, OHAATPEL, Bbl-

- XYXO0JIM H MHOI'HX APYTHX HHBOTHRIX,

OcobfenHo BaXXHOe 3HAUSHHWE HMEIOT MACYHble, WIH
MOROYHbIE, HeNe3h, KOTODble EPeZCTABRIAIOT ¢o00R BARO-
HM3MeHeHHBIE IIOTOBBIE KEAess!, JTH Mele3H B IONMHOH Mepe
PASBHTH TOJMLKC ¥ CAMOK, NpHYeM HYHKIAOHADYIOT OHH
JANIIEL OUpefeieHHOe BPeMA MOcHAe POMHeHHA JAeTeEbIIEeil
(B nepuop aaxranpun). Brpensemunifi MICUHRIMHE Xele3aMu
CeKpeT — MOJOKC — CAVIKHT OCHOBHOH# (wacTo eguHCTBEH-
HOil} nnmeld HA PAHAHUX CTAAHMAX MOCTHATAJILHOTC Da3BH-
Tis HeTeHEINell MISKONUTAKINAX, YTO H FAJ0 HASBAHAE
BCEMY KJIAcCY. BRIBOAHEIE TPOTOKH MJIEUHHMX Jene3 ¥ H0ab-
MIHACTBA MASKONMTAIONIEX OTKPHIBAIOTCA HA COCKAX, KO-
JAAIECTRO KOTOPHIX ¥V PASHEIX BHAOB HEOAWHAKOBO (HAIIDH-
MeD, v 00e3bsH, OBEIL, CJIOHOB H ApP. IO JBA COCKA, 8 ¥ MEJIKHX
TPBISYHOB, HACEKOMOAZHBIX ¥ Ap. — A0 24), HO, KAK IpaBHU-
JIO, BTO YeTHOe YAcA0. TOABKO ¥ OAHOIPOXONHEIX COCKH
OTCYTCTBYIOT, NPH 3TOM MOJORCO BHIJeNAEeTCA HA NOBEDX-
HOCTE T8 H JAeTeHHIINH ero HONPOCTY CAHIEIBAIOT.

Citeaem MIGKODHTAIONAX HMEET THNHYHOE NI BEIC-
KX NO3BOHOUHNX cTpoeHme (pmc. 369). Ilosromounriit
cTon0 00OpABOBAE RAGMUUENbHbIMU TO3BOHKAMH ¢ ILIOC-
KHAMH COYNCHOBHLIMH ITOBeDXHOCTAMYE (cM. T. 1, puc. 142
H puC. 370), MeX Ay KOTODHIMY DACIONATAIOTCA MENRO360-
HOYHBbIe JucKu. ¥ MISKONHTAIOINHX UYeTKO pasaMualoTcH
NATH OTHEAOR TOZBOHOUHOTO CTONOA: MIeifHBIN, FPYAHOMH,
DOSACHHYHBLH, KpecTOOBHHA HW xBocTroBoi. Ilelinstit oTaen
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Puec. 369. Crenem xponuxa:
1 — tweliHeie No380HKL; 2 — 2pYOHEIe NOIBOHKL, 3 — NOACHLNHEIG NOIBOHKL,
4 — kpecmed; 5 — X60CMOesIe NOISOHKL; 6 — polpa; T — DYKOSIMKE SpyOUHEY,
8 - nonamxa; 9 ~ aKpoMUaTbHEIT OMpocmok nonamxy, 10 — KopaKouOHbI
ompocmox aonamiu; 11 = nodeadownuili omden DessmsAMMoll Kocmu,
12— oedanuumu&onwenmoaxsmcmu 13 = nobroenili omden moii xe xocmu;

14 — zanupamenchoe cmvepcemue; 15 — nneyo; 16 — noxmesan xocme,
17 = nyyeean kocmb; 18 — aanrcmbe; 19 — nacmee; 20 — Gedpo; 21 — konerHan
waiueuxa; 22 - bonswan Gepuosan xocme,; 23 — manan SopyoBaR KOCMb,
24 — namouMan kocmb; 25 — mapanHan kocme; 26 — anocHa (1o Bpamy)

y nozapasioniero GOJpIIAHCTBA BHAOB COCTORT N3 CEMH
NO3BOHKOB, JHIIL JAMANTHH (IHECTh IHelHBIX HO3BOHKOEB)
¥ pasaMygule JeHUBNE (OT IHeCTH A0 AECATH TO3BOHKOR)
ABNAITCA HECKAIYCHNIMH,
Ileperie ZBA ILOBBOHKA
uMeIOT 0cofoe SHAYEHHEE,
OHHI 00pasyIoT ATIAAETO-
0ceBO# KOMIOJIEKC, KO-
Topeii ofecneunsaer
NOABUAHOCTE ['OJIOBBI.
S3aTeim0o9HAA KOCTE Ye-
pena codJeHgeTcd C
aTHAHTOM NOCpencT-
BOM ABYX 3ATBIJIOYHBIX
MBIOIeNXKOB (HamoM-
HHM, 9TC V 3€MHOBO/J-
HEIX TAK3Xe HMeerTcs
ABA MBIIMENK&, TOrAa
KaKk y pentunuit u

10
Puc. 370, Nosaoxku nucLib

{eud criepedu):
A — welneid noseonox; & — apydroi nossonok;
T — meno noseonxg; 2 — sepxHas dyea;
3 ~ ocmucmpiil OMPOCIION; 4 — CONMGHOGHEG
NoBLpXHOCIIY 88pXHUX Jy2 (0NA couneHeHUR
COGEBJHUX FIOIBOHKOE); § — KAHER ONA CAUHNO20

omespemue KDOBBHOCHSS
10 — zonoexa pebpa; 11 — Gyaopox petipa
{no H.H. Kapmaiuesy i coasm.)
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nTHL ~ TOALKO oAMH). Kakx H y nTHU, monepeyHnie OTPOCT-
KH, CPACTACH ¢ PYIUMEHETADHEIMH INelHriMu peSpamu, 06-
Pa3yIOT XapaKTepHbie I mefHbIX MO3BOHKOB 0TBEPCTUS B
IOIIEPEYHLIX OTPOCTRAX, 9epes3 KOTODEIE IO Beelt JTHHe tuen
POXOAUT MMO3BOHOYHAA APTEPHA, MUTAIOIAA I'ONOBHOI MO3T,
TaxuM oOpasoM, KZAMHA IIeN 3aBHCHT He OT KOJHYe-
CTBa IO3BOHKOB, 4 OT ANHHEL MX Ted. Haubonee gnunnan
ed Y KONWTHHEX (BenoMHuuTe xupadal) n v XUIMKLIX, I8
KOTOPEHIX MOBHIKHAHA TONOBRY 0COOEHHO Baskaa. Mexay TeM
KHBOTHBIC, BeXyIDHe HOA3EMHEIM 00paz sxusHm (manpa-
Mep, KPOT, IOKOP H Ap.), HOCTOAEHO HAXOAATCH B OTHOCH-
TeJISHO Y3KHX HOpax, NOSTOMY IIed ¥ HHX, KAK OPaBuiIo,
KOpPOTKAA U MAJOIOABHKHAA.
T'pymuoit orgen cocToHT ¥z GOJEIEr0 YACHA DO3IBOH-
KOB — o7 9 70 24 y pasHHX BEAOB. Hanpumep, v KINIOBOPHI-
JIOTQ KHT& ¥X 9, ¥ tuenne: — 13, a ¥ JEAHBLER XOMIOLTYCOB —
24. T'pysanle DO3BOHKH OTIHYaerY Go/ee KPYyIHOE TEJIO, HO
PIaBHOE — K KKAOMY M3 HEX OPHCOeAHNHISTCH IO rape pe-
Gep, COCTOAIMMX M3 KOCTHOrO M XPAIIEEOTO 0TAeN0B. Kask-
Ooe pefpo cBoeli KOCTHOH TOJIOBKON COYNERSAETCH C TEJIOM
Ho3BORKA (cM. pue. 370), a GYroproM — ¢ HONEpPeYHEIM OT-
poctoM. KocrHoe Teno pefpa mepexoauT B XpPAMIEBOM OT-
Aell, KOTOPEIE ¥ nepeanux pebep (McTAHHRIE pefpa) coean-
HAeTCH C TPpyAHHON, Apyrie pefpa A0 I'PpYAMHB He ZOXONAT
(noxmEnpie pebpa). I'pyauna npeacTaepageT coBoll MACCKYIO
KOCTB, COCTOALIYIO M3 TPEX OTAENOB: PACIIMPEHHOTO Iepes-
HETO — PYKOATHKH, CheAHEro — TeJIA d 38JHEr0 — MEeYeBH/I-
HOr0 OTPOCTKA, KOTOPHIH OORUHO OCTASTCH XPAMEBRIM.
T'pyaunte nosponkH, pebpa ¥ TPYAHHA B COBOKYIIHOCTH
ofpasyioT XOpOLIO BEIPAKEHHYIO FPYAHYIO KAETKY, KOTOpas
HaNeKHO 3IaIHIIAeT OPTAHbLI OHIXAHHA, CepALie, KPYIHEIC
KpOBEHOCHLIE COCYAEL B ofecneunsaer pefepHbl THII ZBIXA-
HuEa. HecTrasa rpygHas RIETKA JelaeT I'PYAHOH OTxeN mo-
3BOHOYHOIO CTON0A MANONOABIKBEM (0COGEHNO ¥ KPYIHEIX
topmM), aTOMY TaK®e CHOCOGCTEYIOT OCTHCTEIE OTPOCTKY TPYA-
HHEIX MO3BOHKOB, KOTODhIE DE3K0 HANPABJIEHEI HASAK H Yepe-
MeobpasHO HAKJAZEIBAIOTCA APYT EAa APYTA.
TIoacHMYHEIC HO3BOHKA HaHOOJIee MOITHEIE, OHH HeCYY
PYAUMEHTAPHEIE Pebpa, CPACTAIONIHECH ¢ TONePeHBIMH OT-
pocrranu. KonngecTBo MO3BOEKOE B 3TOM OTAENE ¥ PASHEIX
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BHAOE MJIEKONUTAKIX BapbHpyer or 2 ¢ 9 (Ramopumep,
Yy JHCHOH KX 7). MeXnospoHOUHEIe AUCKU 3xechk Hambo-
Jiee TOMCTHIE, MOSTOMY MOACHHUUHEIN OTZen ¥ MJIeKOIHTA-
OOHMX QUeHb MOABYKEH,

KpecTuosule DO3BOHKH CPACTAITCH Mexny cobof,
ofpasya eAHHYI0 KOCTh — KpecTemd, IOITOMY 3TOT OTHENT
HemoABM)XeH, KonHuecTBO NOSBOHKOB B KPecTIe Jalle Bee-
ro 4, ogHAKO HX MOXKeT ObITH 3 (HAIIPHMEP, ¥ XMITHBEIX),
2 (y yrkoHoca) unu Goxee 4 (mo 10), BO HCTHNHO KPECTIO-
BHIMHA ABJIAIOTCA TOJLKO NEPBbie 1B NO3BOHKA, TOTAA KAK
BCE OCTAJLHBEIE OPEACTABAAKT cob0i XBOCTOBEIE NO3BOE-
KH, CPOCHINecA ¢ KPeCcTIOoM.

YucIeHAOCTh XBOCTOBHX NO3BOHKOB ¥V PASHBIX MJe-
KOOHTAIOIMKYX IIHPOXO BADBHApPYET. ¥ IAMHHOXBOCTOI'O
Amepa 49 XBOCTOBHX MOSBOHKOEB, ¥V KpoJura — ux 15,
y aucunu — 19, a y genoperoobpasHEIX o0e3baH BCe XBOC-
TOBHe DOZBOEKM CPACTAIOTCA B OAHY KOCTh — KOMIHAK (Ha-
npuMep, ¥ ruf6oHa OoH 00pa30BAH TPEMS CPOCIIHMHCS XBOC-
TOBBEIMY [I03BOHKAMH).

3HayeAde XBOCTOBOTO OTHENA ANA MACKONATAIOLINX
MoKeT OHITE BechbMa Beanko. HanpuMep, Ana nayKooGpas-
HBIX H HEKOTOPBIX APYTAX 00eshaH XBOCT BHINOAHACT PYHK-
IH0 DATOH KOHEYHOCTH, B YACTHOCTH, KEBOTHOE MOKeT
¢ OOMOIIbIO HErO BHCETh HA BeTKe flepeBa, MAHUNYIHDPYS
DY HTOM COBEPIICHHO CBOGOJHHIMH KOHEYHOCTAMM, TAK
e DOCTYIAKT ApeBecHIN AuKxodpas B MEOPHe APYTHE fpe-
BecHHE MJeKonuTamomue. g Zpyrux XBocT NHPeACTABIIA-
eT coboil GanarcHp BO BpeMs Gera MR NPBUKKA, KEHLYDY
BO BpeMA NPEIXKA HCIOJAL3YET CBOH MOIMHBEIA XBOCT B Ké-
YeCTBe ONOphHl. B XBOCTe MOMKeT OTKIAABIBATECA KHAP, HA-
IpPHMED ¥ CYCIHKOB. XBocT OeJIKA MOKPRIT TOHKOH IMKY-
poii, mMoSTOMY, eCIH XMU(HMK XBaTaeT 3a HEro, KoMxa
PASPHEIBAETCH U IIKYPKA, KAK YYJICK, COCKANB3EIBAGT ¢ XBO-
CTOBOTQ CTEDMHSHA, JaBasd BOSMOMKHOCTL 23BEPLKY COACTHCH.
MHoOTr¥e KONBITHRE OTMAXHUBAITCA XBOCTOM OT MYX M ADY-
THX BACEKOMEIX, 4 fereMoT o He COBCEM NOHATHBLIM NPH-
ypHaM OGHICTPHMA OpPOIeNAepOOGPASHKMA ABHKEHHAMH
KOPOTKOTO XBOCTa PasOPEISTHBAIOT CBOH JKCKDEMEHTH! B
MOoMeHT xederanun Ba Sonpmoe paccrogaue, na Maormx
BHAOB XBOCT NO3BOJAAET BLIDASHTH OMOUMH, HAIDHMED,
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Puc. 371. Yepen kponura:
1 — cOoxy; I — caepxy; il — cHu3y;
1V — cazummansHbill paspes;

1 — 3aMbNoOYHAR KOCMb;

2 — 3aMuiNoYH0e OMeepomus;
3 — 38MBAOUHBIT MELIBROK,

4 ~ OCHOGHAR KILUHOBUIHAR
KOCMb, 5 ~ NepednerIuHOBUORaA
KoCMb, 6 ~ KpeoKuroaudHan

KOCME; T — 2nasoknunoeudnan’ °
KOG, 8 — KaMeHUCMan Kocmb,
9 — peliemyamas Kocme,

10 « cOoHAMBNLHLIE DEKOBUHLY
11 = Hotogas pakoauxa;

12 — YeMOCMHBIO DaKOBURS,
13 — mamMenHas KoCme,;

14 — nolnas xocmb; 15 — HOCOSaR
Kocms, 16 — cNesHas KoGIMb;
17 — yewylivaman Kocms;

18 — cxynosod ompocmoK
yewydvamoll kocmu;

19 - cxynoean Kocmb;

20 - Bapalainan Kocmb;

21 = MENYOIOCMHAN KOS,
22 — BBPXHGHBIOLINHAR KOCML,
23 = cxynoeoli ompocmox

27 — xoanns; 28 — KpuinoaudHan
xocme {no MNapkepy)
cobaKa, BHIAA XBOCTOM,
ZeMOHCTDHDYeT PagoCTh,
a KommKu, maobopor,
PasMAXKBAIOT XBOCTOM B

MOMEHT s{DOCTH.
Tepen MIeKonHA-
TAOINHX MMEeeT PAJ 0CO-
pennocreit (puc. 371).
Ilpexcpe Bcero oH mon-
HOCTLIO OKOCTEHeBAeT ¥
¥ B3pocamX ocofeli He
CONePIRHAT XPAIUEBHX
3JeMeHTOB. JLIa MIeKo-
MUTAIIINX XAPAKTEPHO CPACTAHHE OTHEJNBHRIX KOCTEH ye-
pena B Gogee KpynHMe KOCTHREe 00pazoBaHHs, MO3roBOH
OTAeJ CPACTRETCA ¢ BHCHEPAALHEM. B IHTore 2epel MIEKO-
THTAIOMHEX, 10 CYIIECTBY, COCTOMT M3 CILJIOXIHOTC KGCTHOTO

2912 25622 286 5 41
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MOHOJINT&, OTHEAbHLIe HJIEMEHTH KOTOPOI0 COSAHEHDl MEXK-
Iy cofoil TONbKO HeNCABNXHO (CHHXOHAPOSH, KOTOPHE I0-
CTEeNeHHO S38MeHAIOTCA CHHOCTO3aMH, U mest). HermoveHn-
€M ABNASETCT HIKHAA YeNI0CTh, KOTOpad IOABAKHO Coeau-
HfieTCA ¢ BHCOUHOU ROCTEI0 MOITOBOTO Uepela NoCPeNcTBOM
BUCOYHO-HUKHEULNCTHOTO cycTaBa. [loamaAsbiYHad KOCTh
BooOIlle HeOCPeZCTBeHHO He COWISHEHA ¢ HepeloM H CBi-
SBIBAETCA ¢ HEM NOCPEACTBOM HEANOABASKIIHLIX MuIIL, Or-
JeJIbHYI0 MPYNIY KoCTeill COCTABAAIOT CAYXOBEE KOCTOYRH,
pacnonoyxenHBle B NOJOCTH CpefHero yxa. Eme pas Hamo-
MHHAEM, YTO BCE OCTANBHEIE KOCTE MOSI'OBOI0 H BUCIIEDATh-
HOTO Yepens HeNOABHKHO CPACTAIOTCT MesKay cobolt mocpen-
CTEOM HeNPepHBREX COSAHNHeHNH,

Mozrosoif uepenn TpPeACTABIEH HAPERIMH A HeIAPHBIMHA
KOCTAMHN. 3ATHIOYELRIE KOCTH GONBIIMHCTBA MJASKOINTAIC-
LIMX CPACTAIOTCH B eMHHYIO KOCTS, HA ee HapyXHoH moBepx-
HOCTE II0 OOKAaM MMEIOTCA ABA 3ATRLIQYHRIX MBIEIENKA AR
COWJIEHEHKA ¢ NEPBHIM MIeHHAIM ITo3BOHKOM. Kpome Toro, B
SATHIJIOYHOH KOCTH HMeerTest HOJbINoe 3aTHIIOUHOE OTBEPCTHS.

Kprumy yepena ofpagyoT HapEkie JOOHLIE M TeMeH-
HBI€ KOCTH, KOTODhIe ABIAIOTCR EARJIBAHHIMHA, Mexay sa-
TELIOUHOH M 00eMMY TEMEHHEIMH KOCTAME HAXOXATCS He-
mapaEad MeXTeMeHHasI KO0CTh., BOKOBHE CTEeHHKH dHepelna
depPMHPYIOTCH TADHEIMH BHCOUHEIMM KOCTSIMH, KOTODHE
BO3HHKJIHK OYTeM CpPACTAHWMA demryituaTolf, KAMeHHCTOH B
Sapabannoii xocrell, npeppaTuPIIAXcA B ee oTAensl, Kame-
HHCTaA KOCTE 00paayercd CPOCIIEMHUCH YIIHHIMH KOCTAMH,
0apafaHHAA KOCTE HMESTCH TOJBKO Y MICKOIHTAIONIAX, BO3-
MOXKHO, OHA TOMOJIOTMITHA YIUVIOBOM KOCTH DEmTHIN, B >TOH
KOCTH pacnojaraetca cpegnee yxo. Or gemryifuaroro orge-
J18. BIIepel B KHEDPY)KH OTXOMUT CKYJMOBOH OTPOCTOR, KOTO-
DHEi BIepeAH COeAMHAETCA CO CKY/N0BOol KOCTEIO, T4, B CBOKO
o4epeAb, BUOepPefH COAHHAETCA €O CKYJNOBRIM OTPOCTKOM
BepxHeli vemocrn. Tarkum ofpasoM dopMupyercs: xapax-
TepHAA QIS MACKOIMTAIOIMX CKYJAOBAA Nyra, KOTOpas aB-
JiAeTcH BACOYHOH AYICH CMeIIAHHOrO TENA, H0ITOMY Takoit
Yyepen OTHOCHTCA K CHHANCHAHOMY THRY. CKYJAOBas AyTa
OrPAHATHBAST CHAPYIKH INIASHHALY.

Ocuoranye yepena B 3agHelt yacTn cpopMUPOBAHO OC-
HOBHOH 1 GOROBEIMI JACTAMY 3ATHLJIOMHOH KOCTH, KIrepean
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OT Hee PACHOOJNATAETCHA OCHOBHAA KJIWHOBHIHAA KOCTH, 4
BIepESH Hee — Y3Kad HepegHeKJAHHOBHAHAA KOCTh, QCHOB-
Had KAAHOBUAHAS KOCTD [10 HOKAM CPACTACTCA C KPELIOKIIH-
HOBHOHBIMHA KOCTAME, & DepeIHeKJAUBOBHAHAA TaKXKe IO
forkaM cpacraerTcd ¢ NAPHOH KPHIJIOBHEHOMN, MK PHA30-
KJIBHOBMAHONR, KOCTHIO. ¥ 4YeJIOBEKa BCe NepeuYnCleHHLIS
KocTH (KpOoMe 3aTHIJIOUHOH) cPACTAIOTCH B eIMHYI0 H 0UeHb
CJOKHYI0O KANHOBAZHYK ROCTh. Boepean nmepefHeKJIHHO-
BUAHON KOCTH BepTHKAJBHO DACIOJATEETCA HelapHad pe-
HIeTHaTad, HIH QG0HATENLHAA, KOCTh, 0T DOKOB KoTOpOit
OTXOAAT OOOHATENbHME PAKOBUHEI,

Brecnepansasiif oTAen Yepena NpencTABICH BepXHeld ¥
HEKHEH JeNIOCTAMH, A TAKAE HONBASHIYHEIM ANAPATOM.
Bepxuue yemocTH ¢hOPMUPOBAHEI TAPHBIMH KOCTAMHA: MOWK-
YeJIOCTHRIMY, PACHOJIOKECHASIMA CIOEPENH, H SHAYHTEILHO
GoJsiee KpYDHEIMH BepXHeueTHCTHR MY, Hx nébunie orpocr-
K# COBMECTHO ¢ HEGHBIMU KOCTAME (OPMUDYIOT TBEPAOE
KOCTHOe HEO0, KoTopoe pasfmeNdeT HOCOBYIO H POTOBVIO IIO-
JocTE MireKonuTamommx. IIpH 3TOM XOaHB! OTKPHIBRIOTCA
nosaar HEOHLIX KocTell, YTO UCKIIOUART NONAAAHNE MTHUINe-
BRIX M&CC B HOCOBYIO nosocts. HAMHAA TeNi0CTh YCTPOeHa
emie npoule — ee o6pasyIOT TOJABKO MApHBeE 3Y0HBIe KOCTH,
KOTOpLIE Cepefll HeIOABMKHO CPACTAloTCA APYT ¢ APYTOM.
HanoMAENM, YTCO HHXKHAA 4YeNIOCTH NpeACTaBdsdeT cobolt
eMHCTEEHHYIO NOABEHKHYIO KOCTh Yepela MICKOTHTAIIIHX,
KOTOpasd COeTHEAETCA BHCOUHO-HIMXHEYEMIOCTHREM CYCTABOM
¢ JenryiuaToil YacThi0 BHCOUHON KOCTH,

XaparkTepHble N HIKHEH YesIlocTH APYTUX II03ROHOY-
HHIX KBaADATHAS M COWISHOBHAA KOCTH Y MIEKOIMTAIDIHX
HAXOXATCS B MOJOCTH CPegHEero yxa, rAe BRIHOJIBRAIT (PyHE-
OMH CAYXOBRIX KOCTQUEK — COWISHOBHAS KOCTh BAZOH3MEHH-
J8Ch B MOJIOTOUEK, A COWIGHOBHAA — B HAKOBANLHIO. Taxmm
ofpasom, B cpefHEM yXe MICKOMHTAIINUY HAXOMHTCA He OAHA,
CIIYyXoBad KOCTOYKA {CTPEMEUKO), KAK ¥ BCeX OCTAMBHAIX YeT-
BEPOHOTHX, & TPH (MONOTOYEK, HAKOBAJIRHA H CTPEMEYKO),
HOABRMIKHO COeAHHeHHRIe Mexxay colofl cycraBaMu.

IlonEABHITHEIA ANNAPAT OpeXCTaBjAeH NONBbA3RIYHOA
KOCThIO, COCTOAINe U3 TeAa M ABYX IAD POMeK, B3 KOTO-
phIX HepefHAA MApA TOMOJOI'WYHA HIMKHeH 4acTH NONbL-
AIBIYHON AYIrH, & 38AHAA napa — nepsoil mabepHoif ayre.
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HoaBpasHMHAS KOCTh PACHOJATAETCA MEXAY HAK- H IOA-
NOAbA3BYHEIMA MBIIIIAMA A 00eCIeYABAET COrIACOBRH-
Hile ABM)KEeHHA TJIOTKH ¥ MOPTAHH.

HobarpouHH# cKeJeT HMeeT CAEAYIOIISE CTPOR-
aue. Hosc nepegneii koReuroCcTH (Miaederoil mosc) obpa-
30BaH JOonaTro# u Kiaounneii. Jlonarka mpeacrasaser co-
foif maocKy0 KoeTh ¢ GOABINON NOBEPXHOCTHID ANA
NPEKPEIUICHAA MBI NedeBoro moaca. 1lo nopsanpuol
TOBEPXHOCTH JIONATKH HPOXOART OCTh, KOTOPas JATEPAlb-
HO TNEPEXOTHT B BRIDOCT — AXPOMNOH, CaMOCTOATEeNBHBIN
KOpaKoOH MMeeTCH TOJBKC ¥ ONHOOPOXOAHHX (YTKOHOCA,
eXMAHH), HO V¥ BCeX OCTAJMHLHHIX OH CpacTaeTcsd ¢ JIOHAT-
ro#, o6pasya KIOBOBHAHMIE oTpocToK. Kaounna uMeer-
¢A HE YV BCeX MJICKOOHTAIOIRX, 4 TOJALKC ¥ TeX, ¥ KOro
njaedeBoii cycTas ABJAAETCA MEOIOOCHHIM, T.e. cmocobeH
COBEPINATE ABHMKEHHA BOKPYT Tpex oceil, HanpaMep Ipu-
MATOB, 'PHISYHOB, 3aHIe00pasHRIX, PYKOKPELUIBIX, HACEKO-
MOAAHBIX, CYMUYATHIX. JCHBOTHHE, ¥ KOTODEIX ABH:KeHAA
B IeUYeBOM CYCTREE€ OCYIIECTBIAIOTCA HpeHMYIeCTEeHHO
BOKDYT OZHOH 0CH, KIOUMNL He UMEIT, HAIpAMeD ¥ Hoan-
OIMHCTBA XKIMHEIX, XOOOTEHX, KOOLITHEIX, KETOOGPASHEIX.

CpofoxHad KOHEUHOCTE: HMeeT THIHUYHOE CTPOCHHE
ODATHNANOH KOHEeYHOCTH: naedo ofpasopaHo naeveBoid xo-
CTHI10, OPEAIJIEYbe — NOKTEBOH M JYYeBoid, KUCTL COCTOHT
H3 2anACTLA, IACTH, (PAMAHT NANBIEE. ¥ JeTYyUnX Mulxei
BCE NAJBOH, KpoMe I, CHARHO YANMHEHH, MEXAY HAMHE
HATAHYTA KOXACTaA NEPemOHKA KPBHiAA.

ITosc HuxHNX KoHeuHOCTeH (TasoBLIl nHoac) y 60ah-
MIAHCTEA MAEKOIUTAIOIAX COCTOHT H3 HAPHHX TAZ0BBIX,
HIH GeSRMAHHKIX, KOCTel, coeTHHeHRBIX Ha OPIOMHE0MH cTo-
JpoHE Tena nocpenetsom cumbumsa. Kampas ma TA30BBIX
xocreli ofipasyerca B pesyAeTaTe cpalleHus tpex Kocreil:
NOABSACIIHOMN, cegannmuoi u gobxopol. Ilockonsky J106-
KOBBIE KOCTH, COEZMEAACH Mexay coboii, ofpasyior caM-
du3, 743 ¥ MIEKOINHATAIOINX OTHOCHTCA K 38K PEITOMY THITY.

Ckesier cBOOOAROH 3agHeH KOHEYHOCTH COCTOHT H3
Oeapa (OegpeEHAs KOCTh), rosAeHH (Oonpmas ¥ Manas Gep-
IOBEIe KOCTH) M CTOIM (KOCTH NPeAINIOCHE.L, IUIIOCHHE U
danawr Danenen). ¥ MICKODHTAIOMHUX JOKTEBOH CyCTas,
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Puc. 372. Paznoobpasue cmposHUR KOHEUHOCME MASKOMUMAaICILIUX!
A — nemyqan Msitts, b — Kpom; B — xeneypy; I — nowads; [} - opanzyman;
E — denppun (no C. M. fleaywikuny u coasm.)

COeUHAIIMUI KOCTA NNeya A npenniedns, HAIpPaBJICH
Ha3ajl, a KOJEHHLIN cycTaB, CoeqUHMIOMINRH Koctr Beapa v
roJIEHA, — BOepen (3ToT CYCTAB YEPEIJIAeT CAMAA KPYIHAR
CeCCAMOBUAHAH KOCTh — HATKOJCHHHK).

HecMoTps Ha ¢XOZHYIO OBHLYIO CXeMy CTPOEHHSA CBO-
G0ZHBIX KOHETHOCTEll, PASHEe BUAR HEMEIOT HEMAJNO OCO-
Germocreit (puc. 372). Kak yixe ynoMHHANOCEH BHILIE, MANE-
OB KHCTH JeTY49eH MBIIHA CUALHO VIJHHEHE], YTO CBA3AHO
C TONIeTOM. ¥ BOAHLIX MNEKONHTAIIAX IHCTAARHEIE OT-
Jieibl KOHeUHOCTH TAKMEe YANAHeHb (KOCTH ISCTH, ILIIOC-
HH H (alaHPU MAALIER) IPH YKOPOYSHHEIX NPOKCHMANE-
HHX oTAenxaX {IJledo ¥ MpeZlieuybe, GeApc M roJdeHsb).
OmpHAKO ¥ HASEMHBIX MJIEKOINMTANIIIHX BCe HA0G0pOT —
NPOKCHMANIBHEE OTHeNH AAMHHee, IIpH »TOM CTpOeHHe
KOHEYHOCTH 3ABHCHT OT 00pasa RKHIHH, HaOPAMED, ¥ POIO-
MHX BAAOE KOHEUYHOCTE CTAHOBHUTCA MOIOHOM H KOPOTKOM.
MieKOOATAICIIRE, KOTOPEIE GEraloT OTHOCHTEILHO MeAIeHHO,
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Puc. 37 3. 3adHue konesroCMU Nanesue-
U CMOonoxXOOawiLx MIABKONUIMaIOW{LX.
SNeMOHMILI CIMONE 3aYEDHEHLI;
A - oflessaHa naaliaH
{emonoxodauusil); & — cobara
(ransuexodnuian); B — namMe

{cbananzoxodmian)
{no C. N. Haymoay)

npy xoAkOe onupalT-

cA Ha BCIO cTOTOY (pPHC,

373), Hanpmmep Men-

peZiM, o0e3baAHEI H AD.

Bonee OmicTpoHOTHE A
3BepH OOUPAICTCA HA [aNbIbI, nanpnmep cobaKa, BOJK,
AHCHIA, MaKad, Komauysn, Haxoren cambie OnicTpLie Ge-
TYHE CIHPaTCA Ha GaJalry Dansues, IPH 9TOM Kolnde-
¢TBO IANBIOEB Y HHX yMeHbIIzeTcd xo apyx — III u IV
naasHel (y DapHOKONRITHEIX) UK Ao oxHoro — III manen
(v EenaApHOKONKITHEX). KOHeUHOCTH MIeKOQWTAIOIIUX pac-
[IOJATAIOTCA HOX TYJIOBALNEM, a He mo GOKaM ero, Kak y
TIPECMEIKAIOIEXCA, YTO HO3BOJNIAET NOATEPHHUEATE TEJIO Hal
NOBEePXHOCTHI) 3eMJIM K JiejlaeT mepeMeleHue Gosee ad-
¢deKTABHEIM.

Muiitexran cucmema MISKONATAIONINX OYEHD CJIOMCHA,
TOCKOABKY BEJIK0936T B cefs OOMLIIOS KONMIECTBO YeTKO ARd-
tepeniupoparanx Muinn, Kak o y oran, mauboiee MOIHEIe
MEBIHINE] JHCTAJIBHOTO OTHAENA CBOGOMHOH KOHEeYHOCTH YacTo
BHIHECEHEI Ha §0Jee KPYTIHBIe KOCTH NpeAINeYsA MIH foJje-
HH, TOTHA KaK K (AaNasraM DAIbOEE HANPABRIAKTCH JIAMb
CYXORENNA (TAK, HoOpHMEPD, OPONCXOAHT ¥ TpUMATOB). MbIH-
IH I0ACA Nepegaeii KOHeYHOCTH NPHKPEIIAIOTCS K KOCTAM
IIeYEBOrO NOACA ¥ PPYAHOH KJIeTKH, MBIHINE! IIOACA 3agHeil
KOHETHOCTH NPHKPEINIAIOTCH, TAABELMM O0pasoM, ¥ KOCTAM
7433, 4 HE XBOCTOBHIX IGIBOHKOB, KAK YV IPeCMEIKAIOITHXCS.
Baxxnoit 0co0eHHOCTLIO CKeAeTHON MYCKYJIATYPR MASKONH-
TAIOIAX ABJACTCA HAHMUNE Y HUX KymojooGpasHoil duag-
PazManLroll Muiliybt, KOTOPas Pasiesnser TPYIHYIO H GpiouI-
Ayi0 posoctn. HHTepecHO, UTO 9TA MBIMIA NPOMCXOAAT OT
MBIIIIIL €W, HO B mepuof sMGpHOHANLHONO DASBHTAA Iepe-
MeIaeTeH JajleKo Hasaf, VBJaeKas 3& co0oil KDOBEHOCHLIE
COCYIE ¥ HepEH, ofecOeuBAIOLIHE €@ MHIBeAeATeNEHOCTE,
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Y MIEKOOHTAIOMMX XOPOmIO PASBUTA MOAKOMKHASN
MYCKYIATYDA, MHOTHS OHA ofpasyeT HOA KOeH CILIOHI-
HOM csiolf (oCTaTKOM Takoif MYyCKYJIaTYPhHI ABJASOTCS IIpe-
KPAaCcHO PasBUTHEIE MUMHUECKME MBIIIUE [OJOBL B MAJO-
GYHKOMORANLHASA NCEKOXHAA MBIUINA UIeH YeJOBeKa).
IIoaxoxxHada MyCKyJIATypa CMEIN@eT YYACTKH KOMKH, IIOA-
HHEMAeET IIepcTh (OlleTHHHBaHKE), HTIH (Y exell # ARKOO-
pP&a30B), oCYNIeCTBAALT ABMeHMe BUGpmce. OcHOBa ryd H
mek 00pasoBaHs MOAKOMHBIME MEIIIIAMH,

ITuwesapumeavnan cucmena MISKOGUTAIOUINE OTIA-
yaercd 0coB60il CAOMHOCTSI0 M MHOroo0paASHMeM YACTHLIX
ocolerHOCTell, KOTODHIMY ofazaer TOT MAM MHOH BMA.
Poropaa monocTh OrpaHMYuEHa CHEPEAY MOABMKHBIMU T'y-
6aMy (OHA OTCYTCTBYIOT ¥ OEHONPOXOAHLIX M KHTCOGpa3-
HEIX), ¢ 6OKOB ~ DlexaMu, cBepxy — HéGoM, cunsy — aguad-
parmoii pTa, 3aAHAA CTEHKA OTCYTCTBYET H Yepe3 IMHpoKoe
OTECPCTHE 32Ba POTOBAA MOJOCTS coO0LIaeTes ¢ TIOTKOM.
JlI8 MIeKONUTSIOIHX XapaKTepHO pasfefieHHe POTOBOH
HOJOCTH Ha OmpepisepHe (IPOCTPAHCTBO MEKAY rybaMm M
gyGaMua) B co6CTBeHHO POTOBYIO IMOJOCTE (BCe OCTANBLHOE
IPOCTPAHCTEO), B KOTOPOH HAXOBUTCH A3HK. ¥ I'PHIBYHOR,
OPUMATOB M HEKOTOPHIX APYrHX MJCKOONTAIOIIHX Npel-
ABepHe POTOBOH IOJAOCTH HACTOABKCG OGMIHpPHO, 4TO 0Opa-
3yeT 3alfevHEIe MemKH. OQHAKO He ¥V BCeX MISKOOHTAIO-
muX ry6m pacmofaraloTca BIOepeAn 3y0G0B, ¥V HEKOTODHIX
BHAOB (HANpHMep, CAeNbla, CAENMYIDOHKA) Bce OOCTOHT
KaK pas3 HaoGopoT — PyOR! HaXOomATes No3aan 3ybos H mpe-
AOXPaHAIT POTOBYIO NOJOCTE OT TONANAHUAA B HEE€ KOMEEB
SeMJM, KOTZa >KHBOTHOE OpO-
rpuisaer 3ybamMm CBOM HODH B
oaoTHO noyse (puc. 374).

B anmBeonax BepxEHX H
HHKEel vemweTell pacnonara-
1oTea 3yGEI (TeKOAOHTHAA 3y0HAR
CHCTEMA), ONpHYeM ANA MEEXO-
OETAIOIIMY XapaKTepHa 2enepo-
donmuocmo, T.e, HMEET MECTO
mopdonrorauecKoe pasgeNieEHe
3y60B HA GYHRHMOHAALHBIE
rpynnei. PasauyaoT pean,

Pwuc. 374. fonoaa
2UBBHIMCKO20 CRONbILWLA
{no C. n Haymoay)
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AMeloAe AONOTCOOPASHEIN PeKYINU BepXHHEI Kpall Ko-
POHKM, KJHIKH, ¢ 3a0CTPEHHON KOHWYecKo# KOPOHKOI,
OpesxopeHHble (MaJkle KOPEHHBIe, JIOMKHEIC KOpPeHHBIE,
MOGJAPE]), ¢ KeBATeNBHOM IT0BEPXHOCTRIO B Syropramn Ha
Heil, KOpeHHEHe (MOJAPH), ¥ KOTOPHIX XeBaTeJbHasd IO-
BepXHOCTE 06mupHee H Gonblze GYTOPKOE.

Jind pasHEIX BHEOR MAeKONUTANIINX XapaKTeped on-
peneneanriil Hafop 3yboe, rpadmudeckass 38OHUCH KOTOPOTO
HasnIBaeTcH 3ybuoit popmynoit. B veilt mudpamu yrasnea-
0T KOAAIecTRBO 3y60B KAMKAOTO THIA Ha OfHOH BepxHEH
YeJIOCTH K MOJOBMHE HHKHEH YelliocTH, HampaMep, 3y6-
Has CDOPMYJIS BOJKA:

W did oy

s
R R R A

Puc. 375. Pasnuunbie munbl 3yBHBIX CUGMOM MITEKOMUMBIOULLIX.
A« xeyHuK; B — 2puisyH; B — HBNBPHOKONIMAOR, I — MapHOKOMLIMH0S;
A — denechun (no C. W. feaywruny u coasm.}
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Pwc. 376. 3ybur
aepxHel Yemocmu
DESAUYHBIX XULLHLIX
MOSKOTUMaWuxX,
€ = KIILIK; p = RPOMOSAP
{manoili kopenrod);

m — monnp (Gonbtuoi
Kopennod). Liugpot
0B0IHAYEIOM TOPAIKOas
HOMBD KOHKPEMHO20 3yba.
Xuwmiumeackue 3ybsi — p,
(oHy xapakmeps: Ans
aybHol hopMyns:
RULLHEIX).

{ - coBaxe; i — madeeds,;
il = kynuya; IV — Gapeyx;
V = uxnesmon
{cem. sussppoi);

VI — guena; Vi — nea
{no Ozkeeay,

C UIMBHOHURMY

v QOnonHeHusMY)

HaGop ay0oE Bceraa 3aBUCHT OT 00paza MHUIHHA AHHBOT-
Horo (pme. 375), mpH 3TOM BHABI, CXOLHLIE IO THIY ITUTA-
HUA, OGLIMHO HMEOT HOXOMXNe 3yOHHe GopMyAR B OfHEa-
ROBYIO dopmy 3yGoB xamjgoro THnoa (puc. 876). ¥V Maexo-
EATAICMAX CMeHA 3yDoR Yamme BCero NPOHCXOAHT O4MH pas
B JXM3HH — paHHAe (MOJCYHEIE) 3yOR CMOHAIOTCH IOCTOAH-
HBIMH (HATIOMHHM, YTO ¥ HHBIIMX HO3BOHOYHEIX, HAUDH-
Mep aKyil, 3yObl MEHAIOTCHA HEOTPAEMIEHHO YACTO). ¥ I'pPhi-
3YEOB Pe3UBI PACTYT BCIO JKH3HB, NOATOMY JRHUEQOTHOE BLI-
HYKACHO JAXKe HEPHOANISCKH IPEI3Th TBEPAbIE PeAMeThI,
yTOOK CTOYHTE 3y0OEl A0 ONTHMANEHONR IIHAHEL.

Manogudgdepeanuporaanabie 3y6u HMEIOT HACEKOMO-
AAHEE (3eMIepoiika, KPOT, BRIXYXOJE ¥ AD.) B HeOOJHO-
ayOute (OpoHeBOCHE, MYPABBEAELI, JIEHHBOR), ODpPHYIEM ¥
noclefHEX 3y0Rl NHINeHE! 9MalM K KOopHeil mapm moryr
Eake BooOINe OTCYTCTBOBATE. 3y0nl OTCYTCTBYIOT TaKKe
y AmepoB. ¥ KHT0OGPASHEIX OTMEUASTCH BTOPHYEOE H3-
MeHeHHe 3y00B, IpH oTOM ¥ 3y0aTHX KATOB (KAIIAIOTOB),
A TakKe PaAsAMIHEIX AedAh{PAHOB OHH MHOMNYHCICHHLIE,
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HO OJWHAKOBHIE, & ¥ YCATHIX KHTOB {CHHero KuTa, Quasa-
Jna, cefisana U Ap.) OTCYTCTBYIOT.

IInddepernuporanEbie 3yOn obecrieUMBAIOT MJIEKO-
NATAICIIMM 3HAUUTENbHEEe TMPEHMYDIeCTBA IepeR ApyTH-
MH KJACCAMM MO3BOHOYHBIX, ITOCKONABKY NO3BOAAIOT HM HE
TOJBLKO OTPHIBATE KYCKH IHINWA, HO ¥ Nepexesbieqmntd UX
[0 TOMOTEHHOK MacChl, YTO B 3HAYHTENbHON cremenn 06-
Jlerugser NEMleBapeRte ¥ ycKopaeT Ipolece YCBoeHud -
TATEJILHEIX BeIieCTB.

¥V MAeXONHUTANIUX XOPOIIO pasBHT ASHIK, IOCPen-
CTBOM KOTODOTO 3KEBOTHEIE CXBATHIBAIOT OIHITY (HALIPMMeED,
6BI9bH, Apadsl, MyPaBbEAR X Zp.), NBIOT (JAKAIOT), Ie-
PEMEIINBAIOT NHUIEBEe MACCH B DOTOBOIl MONOCTH, Mepe-
ABHraioT NAIeBOH KOMOK B INIOTKY M T.4. IaHHa A3LIKa
OueHb MUPOKO BapbHpPYeT, HAaNpHMep, ¥ Kupada on Hosee
MONYMeTPa, & ¥ TYAHAKO HACTOJIBKO MaJ, UTO JKMBOTHOE
He MOMKeT JaXKe KAK ¢JIeAyeT BLIIA3ATE CBOEro JeTeHhIINna.

CroHHEREe HeJedkl ¥ PASHHK BHAOB MIEKOMHATAIOIIMX
passnTsl HeognHakoeo. Hanbonee sHaTTeIbHL! OHA Y $KEAY-
HEIX (HAUpAMeD, KOPOBA B TEUEHHE CYTOK BRIAENAeT f0 56 1
CJIOHBI), TOTAA KAK Y KHT00GpasHEIX Boofine He DA3BUTHIL,
CinoHa MACKOOATAIOMMX CONEDRUT GePMeHTH, Paculenna-
101I(He YTIEBOALI (AMAIASY W MAJLTA3Y), TIOSTOMY B DOTOBOMA
TIOJIOCTH [IPOMCXONUT He TONLKO MeXaHwdeckad, HO M vac-
THYHO XAMHAYECKAS MepepaboTra mamy. ¥ JeTySnx MbImei
BEMIIIPOB B CJIIOHE PACTBOPEHB! AHTHKOATYJAHTHI, IPETAT-
CTBYIOIME CBEPTHIBAHIIO B PAHKe KPOBH, KOTOPO OHE nu-
TAOTCA, CIIOHA HEKOTOPBIX 3eMJePOeK TOKCHEYHA,

Tnotra puddepeRmuposaHa HA TPH OTAENA: HOCOTJIOT-
Ka (IIPOBOAMT TOJLKO BO3AYX), POTONOTKA (IPOBOAMT BO3-
AYX ¥ HAIY) M rOpragoraoTka (IPOBOJHT TOJNLKO MHMIY).
IInmesol ¥ MISKONHTSIOMHX XOPOIO PasBHT, €T0 JJIAHA
COOTHOCHTCA ¢ aaunoill men. Yenyaok Beerga yerko zudde-
PEHUBPOBAH OT COCEAHVIX OTANIOB IMHIEBAPHTENEHOIO TPAK-
Ta. V GOABIIMECTEA BUAOB MENYEOK AeNHTCH HA HECKONLKO
OTEJIOB, IT0 CBA3AHO ¢ XapaKTepoM maranud (puc, 377, 378).

HanGonee cx0MHO YCTPOCH KeJYAOK KBAYHBIX, COCTO-
syl 13 JeTHpex OTAENOB: Pybua, CeTKH, KHAMKKA M Chl-
yyra (pac. 379). epexxepanrad M MPOMHTAHHAS CIIOHON
HMINA M3 MYOIeBoja CHAYANE IONagaer B pyben, mmeromuit

512

Fuc. 377. Pasnuyneie gopmst
KeNyOHos MIABKONUMAIOWUX:
{ — coBGaxu; i — xpbicb; il — Muiwy;
1V — kynuus; V — weaumnozo
(MYHKMUPHAR CAPDeNnKa yKassieaom
Hanpaenoxue JeLXOHUR Nu);
Vi~ venosexa; Vil — sepbmoda;
VIl — exudnsi; IX — mpexnanozo
nexisya; 1 = nueaod; 2 — xuiuKka;
3 - kapduanbybill omdan wenydxa;
4 - e20 nunopuveckull omden;

§ — cbiyye; 6 — kHuns; 7 — cemxa;

8- pybey

HA BHYTPeHHeil noBepxHoc-
TH CTEHOK TBEpALEe BEHINYK-
JOCTH, THAe NMPOMCXOTHT ee
6poxeHue mox feiicrBmem
KABYIINX TaM GaxTepuil.
Mumeunsie coxpanmeHus
CTEHOK JKeJyAKa epemMema-
0T MHIEBYI0 MACCY B3 pyD-
IIa B CETKY, CTEHKH KoTopoit
HMeioT BHA Aueek. W3 cer-
KM ITHIA OTPBICABARTCS 00-
PATHO B DOTOBYH) MNOJKOCTH
(eroMy cmocoBerByer mome-
PeunOmONOCATAS MYCKYIATY- “
pa cTeHOK MHIMEBOAA), rZie MOBTOPHO TINATENLHO ImepeiKe-
BRIBAETCA, OPOIIAETCH CHIOHOM, MOCAe TEr0 BHOBL MPOTAa-
THBaeTcd. IIporyoyeRHas IONYKUAKAA THLUIEBAA MACCA B3
OHIEeBOAA HMONAZAET B KHHIKKY (€€ CTEHKH MMEIT Ipo-
AONbHEIe CKIANKH), & H3 Hee B CHIyr. Takoe cTpoeHme-

Punc. 378. Cxemet




Puc. 379. Bekpoinetil xenydox csubi.
1 — nuiesod; 2 — pyBeu; 3 — comua; 4 — KHUKKa;
§ — cbivyz; B — deeNaduyamuNepCMHan KuLUKa;
7 — manobox

KeJYOKA NO3BOJNAET JKBAYHBIM IIe-
pepabaTHIBATE OUEHED I'PYOHIEe KOPMA,
KpoMe ToTo, GaxkTepuu pyGua nepe-
BAPHBAIOTCH BMECTE ¢ DACTHTENBHOI
nameii, ofecneYynpan A EBOTHOE IIOJI-
HOIIEHHRIM 5BJIKOM, B 4aCTHOCTH, CBHHBH, KOTODHIE He
ABAAIOTCS KBAYHEIMA, BHIHYKACHB HCKATH JOMOAHATEIh-
HEle HCTOYMHHKH Oeaka (A4 5TOro OHHM NOERAIOT TDVIIHL
MEeIKHX XHBOTHHIX, PA3ODAIOT 'HEsfa NMTHI H T.IL.).

Kunrednnk nojpasfenfercs HA TOHKYIO H TOJCTYIO
KHIHKY, B TOHKO#] KMIIKe IPOAECXOANT pACIIenNeHne Io/In-
caxapunos (KpoMe Helaionosw), Genxos M »Xupoe. B Ha-
YyaAJBHEHN OTHEeJM TOHKOHE KMIOKR — AReHANIATHANEDPCTHYIO
KAWMKY — OTKPHBAIOTCA HpOTCKM nedvernn (ofmpmil »eira-
HEI TPOTOXR) B DOMKETYIOTHOM XKenearl (4acTO 0HA He 060-
cofnmena apaToMmmdeckol n gadwbysuao pacnmoaaraercd B TOJI-
me Opeisxeliky TOBKOHR KAMKHA), KOTopEe OOHYHO OPeABa-
PHTEAbHO 00 befRHAIOTCI B ODIINil POTOK.

B Toxcrofft ®xuMiIke OPOACXONHAT BCACHIBAHHE ROAEL U3
mepepafoTaREOro xuMycs, GopMApOBARRE KAJNOBLIX MACC K
MX HAKOILNEHHE., ¥ MICKOIHTAIMIINX XOPOIO BHIPAXM(EHA
CAeIad KHISKA, IpHYeM ee AXAHA 3ABHCAT OT XAPaKTepa
IMOH, TO e CAMOE OTHOCHTCA M Ko Beeif ToAcTol KumKke B
meaom (prc. 380). Toxcras KHINKA HanboIee pasBHATA Y pac-
THTeNLHOANHEIX BUAOBR (HapUMe), ¥ FPEISYHOB HA €10 A0JIO
apuxoamred g0 53% or Beell NIMHE! KAMISTHAKA, 8 ¥ XAN-
HEIX — 70 22%). OcoGoe spaueHme AnA 11epepaboTRH Iea-
JIOAO3LI KMEET cAenas KRIIKA, NOCKOJIBKY HBOTHHIE He
¢nocobHLEL cAMOCTOATENILHO YCBARNBATD 3TOT NOJAHCAXAPHN,
QaHaKO MHUKXPOOPTRHM3MEI, HACEXAKOIAE CIeNy0 KHIIKY,
cnocoOBEL CHETEZAPOBATS, HYXHBIC (epMeHTH, cAefoBa-
TEALHO, TOXCTAA KUIUIKA TPABOAMHLIX TpeAcTaBEAeT cobol
cBoeobpasHoe «MEKDOGHOJOIHYSCKOES MPOAIBOACTRO , KOTO-
poe ofecneunBAeT JKHBOTHOE AOCTYNHEIMH COSAUHEHMAMM,

TpaposgHiie, Y KOTOPHX cOpamuBarae NPONCXOANUT He
B JReJYAKe, a B CHenoi Kuike (sanpumep, saiineobpasnnie
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Puc. 380. Cxema cmpoenun
U OMHOCUMBNLHOT ONtHb
KULUIGYHOR0 MpPaKime MAeKOUMAaWiLX:
A — xuupiuxe; B — XeauHO20 KOTHamHo20; 1 — Mutlieeod;
2 = xanydox; 3 = KHUBHUN; 4 = CNenod espocm moncmoi Kuux
{no C. M. Noaywrumy u coasm.)

H MBOTHE I'DH3YHE), BHAEIIIOT 9KCKPEMEHTH, B KOTOPEIX
COZIEPIKATCA MHOTO TOJESHEIX BEIeCTB, MOSTOMY SKHBOT-
Hoe o0HIYHO moeAaeT »TOT momeT, Koraas momer moBTOPHO
OPOXOAUT Yeped NHIERAPHTEAbHbIH TPaKT, H3 MOMeTa Bea-
CHIBAIOTCH HYXHRE BelllecTBa, 4 HEACIOAb30BAHHAKIE HLIA-
KH yAAngiores Bo speMa aederamun. Koasa BEeASIOT B
NepHoy, KOPMICHHA NoMeT, GOorarThil DHTATeALHEIMU Be-
mEeCTBAMM, KOTOPHM KOPMAT AeTennima. Ioegamne sKex-

PEMEHTOR HASKIBACTCHE Konpogazuei.

Toacras KHMmiKa 3aKaHUMBAETCA APAMON KHIIKOH,
KOTOpAA ¥ MISKOOUTAIOIAX XOPOmMO BHIPRMKEHA, OHA OT-
KPHEBAETCH RAPYXKY AHANLHBIM OTBEPCTHEM. ¥ OAHONPO-
XOAHMX (YTKOHOCA, €XWAHEBI) KHMIIEYHHK OTKPLIBAETCH B
KI0aKy. -O0mas IIHAA KHITEYHHEKS ¥ MASKOMUTAOMINX
Beeraa Goxbiie AIMHE Tela, HATTPUMED, ¥ XMINHUKA Jac-
ku B 2,5 pasa, a y TpaBoagroit osOm B 29 pas.
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duixdmensian cicmema NPEACTABICHA ANXATEAbHEI-
MH OYTAMHE M DECHHPATOPHEIM oTAenoM, JuixaTenstee (poa-
AYXOHOCHEIE) IYTH NPOBOLAT BO3AVX, OUHINAKT €rQ OT IhI-
JE€BMX YaCTHIO H MHKPDOOPraHAIMOB, COTDEBAKOT H
YBIQAMKHRIOT, B PECIIUPATOPHOM OTHeN e NPOACXOZAT Ias00h-
MeH MeXEy KPOEBIO H JIETOMHMM Bo3aVXoM. Cnasueran 06o-
JIOUKA BOSIYXOHOCHHIX IyTeil (KpoMe IJIOTKH M 9ACTH FOp-
TAHH) BHCTIAHA MHOTODSHLIM PECHATYATEIM SHUHTCIAEM C
GonpmIEM KONMHYECTBOM GOKANOBHAHBIX KJIETOK, KOTOpDHIE
BELAEJAIOT CIN3Ek, NOKPHIBAKONIYIO CHADYXH CIHSHCTYIO 050-
nouKy. BAeHMe pecHMYeK IOHWT CAMBUCTHIA ¢a0i ¢ mpH-
JANIIIAMHA K HEMY DhUIEBBIMH YACTAIAMM 10 HAIPABJICHHUIO
K IIIOTKe, HOCHE Yero 3Ta CAHSE NPOrJATHBACTCH.

Bepxnpe xuxareJsHsle OYTH BRIOYA0T B ceba Hoco-
BYIO IONOCTE U YACTE PAOTEH {HOCOTAOTKY H POTOITIOTKY),
HIDKHEE — FOPTAHB, TPAXEl0 H CHCTeMY GDOHXOB DA3HOTO
xasmbpa. B HOCOBO# HONOCTH, KOTOPAA ¥ MJEKOIIHTAIO-
IHX OTAeJeHA OT POTOBO TBEPALIM HEOOM, UMEETCH CHC-
TeMa HOCOBRIX XOQMOB, 0ATOAaps KOTOPLIM IOBEePXHOCTE
MOJOCTH ZHAYHTEAbHO YBeauunsaerca. HMenro Tam, rnas-
HbIM 06pa30M, BO3AYX HAPEBACTCH, OUAINAETCA U VBIAMKES-
ercda, KpOMe Toro, B HOCOEOI NMOJIOCTH HMeeTcd ODOHATENE-
HBI 0TAEN, BHICTNAHHLIA CEHCODHHKM 3TTHTEAUEM.

Toprasn MrekonuTaIOMWAX AMeeT Gosee CHOMHOR CTPO-
eHUe, YeM Y APYrAX KJI4CCOB TO3ROHOYHLIX, OHA BRUIONHAET
Ape GYEKIME — MPOBENEHAE BO3AYXa B Ios0coobpasyionyio,
CreHKH ropraEd YKpeILIeHH! He TONEKO NEeDPCTHEBHIAHLIN M
YePNAJOBHAHEIME XPAINAME, HO H XADAKTEPHEIM ANA MIIe-
KOIEATAIOIMX KPYIHLIM MATORBMAHEIM XPEIHOM, KPOME TOTO,
¥ MJIEKOITHTAIOIINY HMEeTCH 3AaCTAUYeCKEd Xpal — naarop-
TAHHHK, TPEKPARIBAIONINE BXOA B rOPTAHE BO BPEMA IJIOTa-
HHS MHOIeBOro KoMKa, B roprald pacnonomeHsl rOAOCOBLIe
CKJIANKH, B TONIE KOTOPRIX HMETCH JJIACTATECKHAE NOIOCO-
BEI€ CBASKH, HAX HUMH HAXORATCR JIOKHEIC NONOCOBEIC CKIAA-
KH, He COAEDKAUIHNE HTACTHICCKAX BOJOKOH.,

ITonocTs ropranM pasfesieHa HR TPH OTAEN: BEPXHHIL —
IpefABepre ropTaHHE, (IPOCTPAHCTBO OT BXONA B TOPTAHR JO
JIOKHLIX TOJIOCOBHIX CKIAAZOK); CPeAHHI — MelyAOUKE rop-
T&HH (HPOCTPAHCTEO MEMKAY JOMCHLIMK A MCTHHHHIMH IOJIO-
COBLIMH CHISZKAME) # HUEKHME — DOAroJocopas obaacTs
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(IPOCTPAHCTRO, PACTIONOMKEHHOE HUSKE NOJIOCOBBIX CKIANOK,
0 HHMHEro Kpasd NepcTHeBRAHOro xpama). O6pazopanue
3BYEKA [IPOMCXOANT NPHM H3MEHCHWH HATAMEHUS IONOCO-
BHIX CBA30K ¥ M3MeHeHHH DACCTOAHHSA MeXAY I'OJIOCOBEE-
MHE CKJISAKAMHK (roX0COBOH MEAM) 3a cHMeT MHOTOYHCISH-
HEIX MBI POPTARM (MBIOL, H3IMEHAINAX HATIMCHHE
TOJXOCOBRIX CHJIAAOK, M MEIIIN, HEMEHANIIAX HUPAHY T'0-
nocopoil men). OcTalbHBEIe MEIIMIIE A3MEHAIOT MOJOKE-
HHe FOPTAHY KAK OpraHa B memoM (Haj- U ROXNONLABEIT-
HbIE MBIIIIE) WM H3MEHAIOT MOJIOKEeHAe HaArOPTaHHHKA.

CTeHKH TpaXeH YKDeIJIeH: XPAIMEeBRIMH IONYKOJIbIA-
MY, cBOGOAHEIE KOHIIH KOTOPLIX S8AKPHTHE MeMOpanoii, 4TO
BechMa MOJNe3HO, MOCKONLKY MeMOpaHa He MemraeT MpOXOoiK-
JIeHII0 MHINeBOT0 KOMKA 0 PACHOIGKEHHOMY NO3aAH TPaxXeH
mumesoay. Husxxamwii KoHen Tpaxem gesqnTcs Ha Aa OpoHxa
(rnapERIe, 1M GPONXY HEPBOTO HOPAAKA), KOTOPLIE HPOHUKA-
10T B TKAHL TPABOTO M JIEBOIO JIEFKHX M TAM MHOTOKDATHO
BeTBATCA Ha Gonee Memmtue Gporxn, 00pasysa B CORBOKYIIHOCTH
GporxnamsaOe fepeso. Menkue GpOEXH HASHIBAIOTCA GPOHXH-
onavm. CTeHKH Goslee KPYOHBIX GPOHXOB YKDEILIOHE! XPAIIA-
MH, HO ¥ CAMEIX MeJKHX GpoHXNON XPAIY OTCYTCTBYIOT, HO
cHaboxeRE! GoJice BEIPAYKeHHONR MycKyaaTypoii.

Mopoogyniyuonarvroll edunuyell rezkozo Maexonu-
maWUx ABRREMCA AL20XHIL ayunyc, xomopuiit o0pasy-
emcR 8 Pe3yAbiname 86MEBACHUA MEPMUREALHOT OPORXUO-
Aut. IIpH 5TOM IIOCHEAOBATEARHO 00PA3YIOTCA pecIHDATOD-
uule 6porxmonnt I, II u Il nopaakoB, mocaegHHe 3aKaH-
YHBAOTCA ANBERCONIPHBIMH XOAAMH, OT KOTOPHIX OTXOAAT
GorOBLHIe BHIPOCTHL B BHJE MEUIOYKOR ¢ QUeHb TOHKHMMN
CTEHKAMH — aNbBeosl. IIPOCTPAHCTEO MeXAY ANAHYCAMI
BATONHeHO COSIMHHTENBHON THKAHBI® — HHTEPCTHIIHEM.
T'a3006MeH B IETKNX MISKOIHTAIOMINX TPOHCXONUT B &b~
BeONAPHHIX XOZAX M AJLBEONAX, CTEHKU KOTOPHIX TYCTO
OnJNeTeHH KPOBEHOCHHIMH cocyaamu. IIpomece rasoofme-
Ha nOOpoBHO paccMOTpeH B pasgene «InXATeNbRAR CHCTE-
Ma» uenosera (cM. T. 1). KoanuecTBo anpseos B Jerkux
MIEKOIATAIONIAX 0OY6HEb BEJHKO, HAIPUMED, B JeTKHX Je-
HHUBIIEB, KOTOPHIE OTIHYAIOTCH CBORH MaNOTIOABHIKHOCTRIO,
HMeeTCH OKOJIO 6 MaH., 4 ¥ DOABHKHEIX XHINHHX ~ OKOJIO
300 — 500 man.

517



Kpome rasoctmena, AHXATEIbHAS CHCTEMA BBIMOJIHA-
eT u apyrue QYHKIHH, B T4CTHOCTH, YEpe3 JIErKHe BhIAR-
JSAIOTCA HEKOTOPRE OpoAYKTH ofMeHa. [InxareabHble IIyTH
YHACTEVIOT B TepPMOpPeryJAIlHH, HaOpHMep cobak, KoKa
KOTOPHIX Kpaiide GefHa DOTORHIMH JKeJe3aMH, DA OOBEI-
INCHHM TeMIEPaTypH BO3AYXA OHM HaYHHAIOT DoXNee ruy-
QOKO ABLIOIATD, IPH 3TOM YePE3d OIHPOKO PACKPHTYIO HACTD
AKTHBHO HCIApAeTed CAIOHA, OXJAMAAA FHBOTHOE,

JnixaTeJbHEIe OBIDKCHHAA ¥V MACKONHTAINMX OCyIHe-
CTBIAIOTCS BBYMS cnocobaMM: 3a cueT H3MeHeHHS ofbeMa
rpyABoit KaeTkH (peSepHOe ARIXAHME) H 38 CUET AeATENEHOC-
T auadparMarsEol MBIUH (AuadparMansEOe AMXAHEE).
YacToTa AMXATENHHHX AKTOB ¥ PASHEIX BHAOE HEOEKHHAKO-
BA, SABMCHT OT MHOIEX NOKasaTejeil: passepa ¥ COCTOAHHS
AMUBOTHOrO, dUsHUecKoit HArpyskd, ofipasa )XWZHM, BHe-
el reMnepaTypsl (tabn. 9) # ap. Boganie MaexomATAIOINAS
(nacronorae, KuroofpasHuie) crnocoGHE LIATENLHOE BpeMst
HAXOAMTHCH MOA BOJOH, HANPHMED, KANIANOT — CBEIINE YACA.

Kposenocnan cucmena MIeKonwTAIONIAX, KaK | IITHH,
XapaKTepHsyeTcA NOMHHM DAjAeNeHHeM ApTepHANLHON M
BEHO3HOU KPOBH, IOITOMY BCe OPraHH (KpoMe IedeHH) CHAG-
JKAIOTCA JHCTOH ApPTEpHAABHOM KpPOoBbKo, YeTHpPpEeXKA-
MepHOg CcepAlle COCTOHT H3 ABYX NpeacepAuili U ABYX
MEAYAOIKOB, HPH 2TOM MEKKeNYAOIKOBAA NEepPEerOpOAKA
MJACKOIHTAIOIHX He FOMOMOrHIHA YACTHIHOM Neperopon-
KE, KOTOP&A HMMEeTCH B JKeTyAOUKEe NPeCMAIKAIOMHMXCS, 8
PA3BHERETCA COBEPIIEHHO ApyruM nyrteMm. IIpasas noaro-
aunaG cepdya, codeprcauian MOALKO 6EHOZKYKD KPO8b, NOA-
HOCMbI0 UI0AUDOGGHA OM JAe8oil NOAOSUHLL, 8 Komopoil

Tabauvya 9
acrors AWXanns 8 1 MER.

¥ PAENX SEAOE MXCKOHMTAINE
B SABECHMOCTH OT TeMIEPATYPM BHOmIDelH cpeasl
{omo Kanxabyxosy)

Tom BHeWNOR cpenm (8 °C
Bitet KHROTHLIX 50T 90 — #15] #15 — +20 | $20 — 428 +)zs-+sn
Tucuta 26 26 29 38 -
[P 15 15 25 30 —
Megaeans YepHu# 8 15 15 24 41
Ma 17 18 | 39 — —
Bep6niog 7 9 9 8 12 |
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Haxofumeca apmepuarvbHa’ Kpoev. BerosHm# cruyc (ma-
3yXa) ¥ apTepualbHHR KOHYC B CepANe MJIESKOMMTAIOIMHX
OTCYTCTBYIOT. ¥ MJAEKOINTAKIIHUX ABA KPyra Kposoobpa-
merRux: GoApmol B MAJNEH, HEKOTOPHE ABTODPHL BhINENA-
IOT X TPETHH — cepAeYHEIH KDYT.

AprepuanpHana cucreMa foapmoro Kpy-
ra KposoobpalleHnsa HauMHAETCA ¢ OTXOMSAINEH OT
JIEBOTO JKEIYAOUKRA eMAACTBeHROH ccTeMHOMN AyTh A0DTH, KO-
Topoii ¥ MACKOMATAIOMAX ABIACTCA JeBad Ayra (HAIOMHMM,
YTO Y OTHH, HA00OPOT, COXPAHAETCA TOJLKO NPABAA CHCTEM-
Had AyTa aoprh). Jlyra aopTe orufaer epnlit OpoHx, HOBOpa-
YHEBAET BHES H IPOXOAHT Hepes Bee TYNOBHILE, YacTs A0PTHI,
ROTOPAs IPOXOZHT Yeped pyARYIO KIeTKY, HASEIBAETCA TPYA-
Holl aopToii, uepes cCIenuaIbEOE OTBEPCTHE B mHA(parMe oHA
DPOEARAET B GPIOINHEYIO NOJIOCTH ¥ IPOXOXKT ¢¢ B Brge Gprom-
Hoii aoprr. Ha BceM NpOTAMeHAR a0PTA OTASET ApTEpHA Pas-
HOH TOJIIIMHLI K CTeHKe TeXa (NADHeTANRERIE BEeTBH) M K BHYT-
DeHEUM OpraHaM (BEcunepaibHEI® BEeTBK), B 00AACTH Taza
GpiomIHAf a20pTa pasfeNfercA HA XBe MON(HEE ofme mOA-
B3IOIDHEIE APTEPHH, KAYAANLEO TPOANDKAETCH TOHKAA XBOC-
ToBas aprepua. Ofmpe OABSHONIHLIE APTEPHN ASAATCA HA
pHYyTpename (cHAGKAKT KPOBLIO OPFraHLl TA38) B HAPYXHLIE
(xpoBocnat:kaloT 3a7HME KOBETHOCTH).

Ot Bepxme#t (mepeaueil) JacTn Ayr# AOPTH OGLUHO
OTXOAAT TPH KPYHHEIX cocyza: 6esnMaHHaa aprepua (mae-
deroNoBHOR CTBOXN), NeBan o0mMAas COHHAA M JeBaA MOM-
KIourdHas, Yacro JAepas ofmas coHEES ApTEpHs OTXO-
XuT or OesmimanHOM aprepmu. Koporkaa OGesniMAHHAA
APTEpHA BCKODe JAGNETCA HA TPABYI0 OOIIYIO COHHYIO M
npaByi0 TMOZKAOYHIHYID aprepun. O6mas conHas apre-
pHs (IpPaBag H /eBas) BCKODE AeJATCH HA ABe BeTBU —
HADY/KHYI (KpoBocHAGKaeT NPeHMYIIECTBEHHO OPraHBE
JRNEBOTO Yehena) ¥ BEYTPeHHI00 (Kpopocnalikaey roaos-
Holi MO3r M Opral 3peEus) coHHble aprepuH. [logKmoand-
Hule apTeDHH, B OCHOBHOM, KPOBOCHAOEAIOT IePeAHME KO-
HeYHOCTH, & TAKIKE 1I1el0 H CTeHKY IpyAHOH KIeTKH.

Benosnag cHCTeMA. BeHoO3HAS KDOBL OT POJOBB
OTTEeKgeT 0 HAPY)XHHM M BHYTDeHHMM JpeMHHEIM BeHAaM,
KOTODLIE ¢ RAMKO0H CTOPOHE! TENIA CIHBAIOTCA C COOTEETCTBY-
jomeit noxrmoununoll BeHoli. B pesyasTaTe ofpasyiores
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OpAaRasA | Jepas MepeSHHUE MTONLIE BeHsl. ¥ HeKOTOPLIX BH-
IoB ofe mepefHHUE MOJLIC BEHL CAMOCTOSTEIBHO BIAJAIOT
B IIpaBOe IpeAceprue, OAHAKO ¥V GOALNIAACTRA MJIEKOIIH-
TAIOIMX AeBas CAMBAETCA ¢ Oparolf moxaocii penoit, KoTo-
pas ¥ BnajgaeT B cepaue. Ipyu sToM JeBkid KIOBLEPOR NpPO-
TOR BHAOM3MEHAETCH B KOPOHAPHHM CHHYC, B KOTOpPBIH
BOAZAIOT cOGCTBEHHEE BEHBI CEPANA, 3TOT CHHYC OTKPHIBA-
eTCH HEHNOCPENCTBeHHO B NPaBOe Npeacepnue.

Beno3Has KpoBb 3aJ{Hell YACTH TeJa B KOHEYHOM HTO-
re cofmpaercs B 3aHIOI0 EOAYIO BeHy, Koropas o0pasyer-
CA NpH CAAARUK XBOCTOBOI BeHEI ¢ HOAB3NOINHLIMY BeHA-
My, Ilo OyTH K cepamy 3amHAA IMONAfd BeHa DPUHHEMACT B
cefa BeHEH, MAYIMHE OT BHYTPEHHHX OPraHoB, IIPOXOJHT
yepes NeveHpb (HO He YUACTBYeT B 00pasoBaHHM BOPOTHOIM
CHCTEMEI IeY€HH), HO BREIXOAY H3 Hee NPHEAMAST KpyIl-
HEle TeueHOYHHe BeHEl, SATeM MOAXOJHUT K CepPALY M Bha-
JaeT B erg MpaBoe Hpeaceprne.

Boporaas cHeTeMa DOYeK ¥ MASKONNTAIOIIMX He 00-
pasyercs, 3aT0 Y HUX HPHACYTCTBYIOT HeapHa#d ¥ IOJYHe-
napHas BeHBl, KOTOPHe ABIAIOTCH DYIHMEHTAMHA 38JHHX
KapAWMHANLHLX EeH. HenapHan geHa CAMOCTOATENLHO BIA-
AaeT B NEpefHION NOXYIO BeHY, & NMOJAYHeNapHas (neBas
HenapHAA) 00BITHO BOAZAET B HeNapayo (IpAaBYI0) BEHY.

BopoTHyI0 cmcTeMy meueHH ofpaayer TOALKC OaHA
OveHb MOUIHAS BOPOTHAA BEHA IIeYcHY, KOTOpAad obpasyer-
¢ OpU CIAHAHHA BEHO3HKIX COCYOOB, HECYIONMX KDOBB OT
KHOIEYHAKA, TOZMENYAOTHOH KelesH N celle3eHKH.

Manmii Kpyr He AMeeT CYIIECTReHHKLX 0CODEHHO-
creil. Or mpaBoro XeAYAOUKA OTXOAMT JEro4HENH CTBOJ,
KOTODBHIN BCKOPE ASJIATCA HA ABe JeroYHble ApTepUH — npa-
BYIO H JeBylo. Kaxaas U3 EMX BXOAHT B ONHOHMEHHOE JIer-
HOe M PACNIANAETCS HA CeTh RANKILTAPOR, OILIETAIOIINE CTeH-
KM ANBREQJI, TAe Mpoucxoaur rasoofimen, Hacmmenmasn
KHCJI0POAOM ADTePHAALHAR KPOBL cOGHpAGTCH B JErOTHRIE
BeHbI, It0 KOTOPHM KPOBS HOCTYIAET B JieBoe NpefcepRHEe.

KposenocHas cucTeMa MIEKONMTAIOINMX OTAHYAGTCH
BEICOKHM CepReYHRIM BHACKCOM {cM. Tabu, 3), oTHOCHTeN:-
B0 600bII0 YACTOTOR CepASTHKX cOKpamennit, SHCeTPRIM
KPOBOTOKOM, GonpuinM ofbeMoM DHPKYAXPYIOmell KpoBu
{cm. TaGn. 4), BHICOKHM AABNEHHAEM KDOBH B COCYAAX
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(Hanpemep, ¥ ciaona 120/90 mm pr. ¢T., ¥ cobaxe — 112/56).
CymiecTBeHHOH 0CO0RHHOCTHEK) KPOBH MJICKONHUTAIIHX
ABNAeTCA OTCYTCTBHE AJED B 3PedAslX HPUTPOIHTAX, 4TO
BeCbMA BHEIPGARO, MOCKOJABKY IIO3BONAET BANOJHHTh 00BEM
KJIeTKH, KOTOPHIM 3amOJHAN0 AAPO, AOIOMHHTENALABIM
KOJIMYeCTBOM reMornobuna. B peaynerare 3 100 cM® kpoBu
MIeKOMUTAIIENX cojepxuTca 10 — 15 r remornobnua, Tor-
e kak y pHb u ambubmit — scero 5 — 10 r. Bee 10, Hapany
¢ BricorOabdexTuerOf cmeTeMoil rasoodMena B albBeONIAX
JIETKAX, AeJaeT YPOBEHL OOMEHHEIX HpOIECCOB (MeHBL BhE-
coxnM (¥ MIeRONHTAINIMX ¥ IITHI CKOPOCTE MeTafoaHaMa
npumepro B 20 pa3 Builme, YeM ¥ COBpeMeHHEIX DeIITHMI).
ITocKkONBPRY OKHCIATEABHO-BOCCTAHOBHTEJBHEIE DEaKIlEN,
OCYIECTEAAIOIINECA B KJIeTKAX, ABAAIOTCA SKI0TEpMHUUec-
KHMH, OHH CONPOBOMKAAIOTCH BhifesleHHeM 5OJILINOT0 KOIH-
vecrsa venia. IlosroMy MaexonuMTraloliwe, HADAJY C ITH-
OaM¥, ABJIAIOTCH FOMONOTEeDMHEIMHE JKHEOTHEIMA.
Jumxdamueckan cucmena passnTa Xopomo, oHa co-
CTONT M3 JAMMATHYSCKHX KATUIAAPOB M COCYNOB, KOTO-
Phle OPOXOAAT depes auMbaTEIecKHe Y3JIH. OCHOBHAS
macca JMMON BnagaeT B KPOBEHOCHOE COCYAHCTOS PYCIO B
06JIACTH APEMHMX BeH. _
Buiderumenvhaa cucmema MICKONHTAINIMX TpeA-
CTABJCHA ABYMS KOMIAKTHRIMHE TAZOBHIMH NOTKAMH, pac-
nonoXkeHaEIMA B Opiomao# monoctH. IloBepXHOCTE DOYKH
ofBUEO IIATKAA, HO ¥ HEKOTOPHX BUAOBR (HampuMep, KH-
ToOGPA3HEIX) MOYKH AONBYaTHe. BellecTBO DOYKH SCHO
JEeNHTCA HAa KOPKOBOE H MOST0OBO€, HMEIOLINe DASHYIO OK-
packy. Ha mepegneM KOHOE INOYKHE PACIORAraeTcd HAZIO-
YeYHHMK, KOTOPHit ABAgeTeA Keneaoll BHYTPeHRHel cexpe-
OHE B K Aouke OYHKIWORAJLHOIC OTHOINEHHA HE HMEEeT.
Mopgodynruyuonarvuoll eduruyeil nouxu Maexonu-
maniiux feigemesa HePpOH MAMMAALHOZ0 MUNAE, T.e.
MeXAY NPOXCEMANDHEIM U AHCTANBHEIM H3BATHIME KAHAND-
maMH EMeeTca neras I'emne, Koropada y4acTBYeT B KOH-
OeETPHEPOBABHHE MouH (puc. 381). Bonee HoapoSHO 0 CTPO-
eHun ¥ GYEROEAX HedpPOHEA YENOBEKA, A TRKKE MEXAHH3Me
00pA30BAHNA NeDBHYHOH MOUM roBOpHTCH B Paziene «Moue-
Bule opramni» (cM. T. 1). JlnA mover MIEKONATAIOMAX XA-
paKTEPHO OYeHDb GOIBIIOe KOANUECTRO HehpOHOB, HAIIPAMED,
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Mowgunas  FIPOKCUMANEHLIA MeTna BucTaneHuIf
Kancyna Kananey Fenne Kawaney,
' AxTuenan pealcopbumnn AKTHBHaR peabcopbunna

NMa Na Na

Co6Guparenesnan vpybrka

. . — .
Cre ‘Hen n
WHWH . N-H -ﬂﬂmﬂb
Puc. 381. Cxema (hyHKUUDHUDOBEHUSR KOHUSHINPALILIONHOZ0

annapama & NoYKke MAeKOMUMSIoWILX
{ro Hoap)

B 00EHMX TMOYKAX MBLIHN HacUHTHEBaercs oxono 10000 we-
¢ponos, a y xpoxmka — 285 000.

IIpoayxkToM asorHeroro ofMeHs ¥ MIEKONHTAIOMME,
B ocHOBHOM (Ha 68 — 91% ), apageTcsa MOYEBHHA, KOTODas
§ojiee TOKCAYHA, YeM MOYEBAH KACIOTA, HO TAK KAK MOYIA
HMeeT oTHOCHTeALHo Gonpmol ofbeMm (o CPABHERHIO ¢
PEOTHAMAMEA HJIA OTHIAMH), TO HerATHBHEIX IOCAeNCTRINA
3TO He HeceT. HAMOMHERM, uTO 0ORIYHO BHZENSETCA HE Ka-
KOH-;u00 OHH THN APOAYVETOR 00MEeHa, 8 HeCKOJBKO, HO
OAUH V3 HAX ABNAETCA OCHOBHEIM, HANIDHMME]D, MJICKOIHA-
TajomIHe TAKEE BHALAAIOT MOUEBYID KHCIOTY, HO 86 KONH-
uecTRO HegnaumTeabHO (0,1 — 8%).

Bropuyrada Moua cofupaercs B modeuHoli JOXaHAH, OT
HOTODOii HAUAHASTCA MOMETOYHHE, BNAajaloMmii B MoIeROH
NysHpe. OH PACHONOKEH B MAJNIOM TA3Y H CHYIKHT HAKOILIE-
HHIO Moy, Moua BHEBOIUTCA Yepes MovencHyCKaTeAbLHEIH
KaHAJ, CTPOCHME KOTOPOTO Y CAMHEOB H CAMOK HEORMHAKO-
BO. ¥V CAMUOB MOYEHRCNYCKATEHILHBIN KaEan obegHneH ¢
IRCTANLHEIM OTHEJIOM HONOBHIX IyTel M NPOXOXAT depes
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rybuaToe TeN0 DOJOROrO YICHA. ¥ CAMOK MOYEHCIYCKATENE-
HBIH KaHajt ApeAcTaBideT coboil caMOCTOATENBHYIO KOPOT-
KYI) TPYOKY, OTKPHBAIOIIYIOCH HAPY:KHEIM OTBEPCTHEM
MO4eHCIYCKATEeILHOTO KaHajla B AUCTANBHBIE OTAes Baara-
JHIA —~ MOTENOJoRol KaHAT (BEAOH3MeHEeHHRIN MOYEoNo-
BOH CHEYC)., ¥ OAHONDOXOAHHX MOYETOUHHKN BIAJAIOT B
MOYEeNnoNoBol CHHYC, OTTYAA MOYA IONAJAET B KJOAKY.

KpoMe mouer, BHIACAHTENBHEYIO (PYHKOHIO ¥ MJICKO-
OUTAIOIAX BEINOJAHAIOT AerkHe, Kowka (MOTOBBIE IKEJIe3hl
BRAEJIAIOT CONH H MOYEBMHY) M ToacTas KMmKa. OxHaKxo
TakEM o0pasoM BHIBOOATCHA BCETO OKONM0 3% IPORYKTOE
agotucToro odMena.

IToroeaa cucmema. Myxxckada HONOBAA CHC-
TeM & COCTOHT 3 MAPHHX CEMEHHAKOB OBANLHON GOPMEBL,
HOAORKX OPOTOKOB, CEMEHHEX NYIHPLKOB, HpeAcTaTeNb-
HO JKese3Hl # MoJoBoro wiena {(puc. 382-A). CeMeHEHKH
¥ BCexX MJIEKOMHTAKIINX 3aKIagbIBaloTes B GpomuBoid 1o-
JOCTH, HO TOJABKO ¥ OGHONPOXOAHMX, OTANBHBIX HEnoi-
HO3YOBX H HACCKOMOSAHEIX, CJIOHOB ¥ KATOOOPA3HBIX OHH
OCTAIOTCA TAM U ¥ E3POCAHX ocobeif. ¥V caMmos aApyrmx
TPYII OHM Yepe3 DAXOBRIH KAHAN BHXOAAT H3 OGpOIHOR
ODOJOCTH, NPEABAPHUTENBHO Bee cloM OPIOMEBEOA CTEHKH
BHTATHBAIOTCA, 00pa3ys oCOOMH Memouek — MOUWOHKY,
KOTOPAA HMEeTCA TOABKO ¥ MAeKomuTawmuax (pmac. 383).
B MomoHKe HaXomATCA He TOJBKO CeMeHEHKH, HO TaK#Ke
HX OpHAATKY (KAK H ¥ APYTHX aMHHOT, OHH 00pa3yoTcd
H3 KaHAJLIOER NEPeAHEero oThela MezoHedpoca), HAUAIL-
HAA YACTH CeMINPOBOJA, COCYAR B HEPBHL.

IlomoBkEIe KIeTKH, 00PASYIOIMUECs B CTeHKAX N3BUTHIX
CeMeHHBX KAHAJLNEB CeMeHHWKA (IMYKA), HOCTYNAIOT
B K8HAJbOEH HPHAATKA, IIe OHH 00peTal0T NOABHMKHOCTL H
CKALIABAIOTCA B0 SHKyAsnmpE. OT DpUAATKA HAUMHAETCH
CEMATPOBOR, KOTOPHIT NPONCXOANT B3 BOALDOBA NIPOTOKA.
CeMARPOBOAK HMEIOT 3HAYHTEABHYIO ANRHY, TOCKOJIbBKY OHH
BOZBPAIKAIOTCH B GPIINHYI) IOAOCTE B B oGaacTa Tass BIa-
AAIOT B MOYEHCOYCKATCNRHMA KaHAN, NPeABADATENLHO 06-
pasosas G0KOBBIE OTBETBJIEHNA — CEMEHEREe TYSHPLKH, COK-
PeT KOTOPLIX BXOAHT B COCTAB CHEDMEL,

ModeRcOyCKATELEEIE KAHAI CAMIIOE MASKOIMTANLIINX
OPOXOANT Yepes ryfIaToe Tero NOOROTO YIEHA, ¥ OCHOBAHUSA
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Pwnc. 382. Movenonosas
CLICIMEMa KPbICHI:

A = canelu; & — camra; 1 — noyxa;
2 = Movemoynux; 3 — movesol
Ny3bipb, 4 = HBFOYEINUN;

5 — cemeHnUK; 6 - npudamox
COMBHNUKE, T — COMANPOS0D;

8 — COMOHHOU NyIbIDex;

9 — npedcmamensHas Xenesa;
10 — xyneposa weneas;

11 — APENYUUAnsHan Xeness;
12 — nonoeoil wnew; 13 — AUNHUK;
14 - niiyeeod; 15 - sopoxKa

; 16 -~ po2 mamuu;

17 — mamxa; 18 — snazanuie;
19 — nonoeoe omeepemue
KOTODOTO pacnmoaaraer-
CA MPEeACTATEJIbHAN Je-
JIe3a — HeXesHCTO-MEI-
IeYHLIH OpPra’, npoay-
oupyomuil KOMIOHeH-
ThHl COepMhI H MHOMKe-
c¢TBO GHOJIOTHYECKH aK-
THBHBIX BenIecTE. B
MOMEHT HAHBRICIOETD
noJoBOTO BOSGY}RAGHHSI
B Xo0ge mOJOBOI'0 aKTa
CORpAIIleHHEe I'IATKHAX
MBIIMEYHBIX KIETOK
TIPOTAJIKABAECT CIIEPMY,
Onarojapa YeMy GHA ¢
cHnoi BRIOpAcEIBaeTca
H3 NNOJIOBOTO 4nNeH&A& BO

BJIATANAILES CAMKH.
ITosopoi WwieH MICKOIATAIOITEX OPFAHM30BAH SHAUATE/ k-
HO CI0YKHee, JeM RO]IYJIHTHBHHﬁ Oprag KpOKOINJIOB H Yepe-
uax, O o0pazoRaH ABYMA MEHIEPHCTHIMHE TeJMAMH, KOTODEIE
MPOZOABHO CPACTAIOTCH APYE ¢ APYIOM H ¢ TYOUATHIM TeNoM,
BAKAHYHBAIONAMCH MOJIOBKONR, OKPYXeHBON K0KHOH CRIaR-
Kol — xpaitaell nAOTE0. ¥ MHOTHX MACKOOHUTAIOIME (XHII-
HEIX, JACTOHOTHX H AD.) B COGEHHHUTEALHON THAHNA MeX-
Ay nemepHcThHIMA TeXaMH PAacIOJATAETCH eIe’ ocobas
AJMHHHAS KOCTH Sakyawnm (08 penis), KOTOpas YODOURAET
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Puc. 383. Onycxarue CoMBHHUKE ¥ MASKONUMAIUY;
GpiolUIHan nosepxHochL mena obpalliens eneeo.

M3 monocmu mena aLIMANLISSeMCea anagamnyHbil ompocmox (A); 8bICIMLTSIOWES
a20 Opiotiuta opMupyem anazanutiiHyio obonoury (tunica vaginalis} xapmava
mottioHri (B). Ha B wmpuxoeoil nukusii 0603HAYBHO MOROKEHUE NAXoa020
KOHANa y mex MAOKONUMSBICWUX, ¥ KOMOPBIX KAPMAH MOLONKU HE aMbIKaemcs
MOAHOCMEIO: T — ENazBMUIHEIT OMPOCMOX; 2 — MOWOHKE; 3 — BPIOWHER ROROCMS,;
4 — comennuK; 5 - cumgbua; 6 — Hanpaenawan cesaxa; 7 — cemanpoeod;

8 — emazanunynan obonouxs; 9 — nanpaanmoutan canaxa (no Tioprepy)

IOoNOBROM WiIem ¥ B 3HAUHTEALHOI Mepe YVBeIHMUHEAET Ha-
JEXXHOCTE 2PEROHHA. JTA KOCTH MOMXKeT OHTE BechbMa Mac-
CHBHO{, BRHDHME], YMEJbILI HEKOTOPEIX HApoAos CeBepa
H3 COOTBETCTBYIONINX KocTell IACTOHOTHX ASTOTOBJIAIOT Pa3-
JUYHBIE NPEeIMEeTH! {(BRII0Th A0 9TAXKepoK]), H He cayyalino
AMEHHO IIeRHC MODIXa XABHO CTAJN B Hapofe KpacHODPeUH-
Boii MeTadopolR, ToAYepKABAIOMeH QRIHYECKYIO He3aYPAE-
HOCTh MY:KCKHX JOCTOMHCTE. MoOueHCIIYCKATEJBHEIH xa-
HAR OPOXOAWAT uepe3d rybfuaToe Teji0 H OTKDPHIBAGTCH Ha-
PYXHEM MOYEHCIYCKATENHEHEIM OTBepcTHeM, B oTamume
OT PeOTHIHH, COBOKYOHTEJNBHEIN OPraH KOTOPHIX JEEKHT
BHYTPH KJOAKH, 3HAUHTEJLHAA YACTH HIeHHCA MISKOHETA-
OIAX OpexcTapaser coboit HAPYIRHEIN OPraH.

CTpoeare mOJOBOTO 4NEHA ONHOOPOXOAHBIX BO MHO-
TOM HAIIOMHHAET COBOKYIHTEABHEI OpraH CaMIIOB KPOKO-
ALKOB M dYepenax (puc. 384).

JdleHcKaa nmolxopaa cHCTeMa OpeACTaRIeEa
IAPHLIMA AHETHAKAME B IIOJIOBRIME HyTaMm (e, puc. 382-B).
fruHuKE Beerna HaXOAATCA B ODIOMIHON NONOCTH, Tae K-
CHpDOBAHK Ha 3agneli (coxmHO) cTenxe Opeirelixoil. Hitne-
BOJbL, BOSHAKIINE M3 MIOJLIEPOBLIX IIPOTOKOS, HEIOCPEACTBEH-
HO He CBA3AHL ¢ AHWYHHKAMH (K&K H Y BCeX ADPYrHX
OO3BOHOYHEIX), OHH OTKPHIBAITCA B OPIOMIBYIO NONGCTE OT-
REePCTHEAMH BOPOHOK, PACTIOVIOIKEHHEIMY BONH3H AHIHAKOB.
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Pwvc. 384, Paspes xnoaxu:
A — camtia yepenaxi; B — camtia OIHOMPOXOIHOSO MISRONUMEIOWO20 — eXUOHLL,
Y vepenaxu e dne xnvakt pacnonazasmca ofpasceanius, nodoGHos NeHUCY;
napHbie 2pebinu CIOCOGHL! BDEMENHD CMbIKaAMLCR ¢ OfpazosaHueM mpybxu

dnn exreodeHun criepMil. Y odHONPOXOOHEIX BHYMPU KNOaXU ChOPMUDOSANH NeHUC;

SHYMPU HEBD NPOXOOUIT PaISOMEneHHLII KaHam ONs exae0eHUA CTEPML!,
HO MOYE SEIXOOUM HAPYXY MUMO HE20 Yaped KNOaKy. ¥ ConLWuncnea penmunui
MOUGMOYHLIX OMKPLIGAETICA & KNOAKY COaPXY, Janaxo oM MOYEs020 YR,
N0 NONOXEHN0 820 SbIXx0Aa Yepenaxy FOXCKL Ha MIBKONUMELLX & Bonstuel

CIMenBHL — ¥ HUX O ROPEMECIUNCR seHmpansHo. Xerob na A u mpybxa Ha b,
0B503IHAYBHHBIB KaK MOVBLCTYCKaManeHII KaHan, NO CYecMaY, ABNAIOMCR NUWb
COHMPanbHLIM TepadHUM omoeneHueM kAoaKy. K 0coBeHHOCIAM Yapenax
OMHOCUMCH NPUCYMCMBUE HE BOKOSHIX CINEHKAX KFOBKU NSpLi ManeHsuX
«OononuUMeanssbixs obpasosanil, NOGOTHEN MOYOGOMY Ry, T — KiwKe,

2 — aHanbHuil MEWOK; 3 — OOHB U3 RAPHLIX CRABO0K — MeLYEPLCTILIX MES YNeHa;
4 = knoarxa; § — 20M08K8 NONOE00 YNOHA, § — MOYEsO NY3LPE; 7 — COMANPOEod;
8 — MOYEMOYHUK, § = MOYEUCIYCKAMBibHa Kanan, 10 — sOROXHUCIAR MKaHs,
11 - pydusmonmapheiil Aliyeeod; 12 — nonoeol «nen a cysxe; 13 - kanan
RONoso20 Ynexa dna cnepmii (U3 A. Posepa u coaem.)

AfimeBoant MAEKOIHETRIOMMX JIyYllle APYTHY HO3BOHOY-
BEX ZuddepennupoBadE Ha oraennl. Ilepsrid ornen, 3akan-
YHEBAICIMHiiCA BOPOHKO#, HOCUT HA3BAHKS MaTouHoit (danmo-
mepoit) Tpydul. Manee cnepyer Gosee mmupoxmit oSN — MATKA,
KOTOPAas ¢ KAXAoil CropoHEl Tea BOAKAST B HEIIADHOe BJAATA-
JuIne, TPOKCHMANALHRE 0Taen KoToporo ofpasyeTca us MION-
JiepoBa mpOTOKA, & nnc'l'a.uhmﬁ — MOUYeNON0BON KAHAJ —
H3 MOYEHOJIOBOTO cmHYyca {nasyxu). B aucranpuuit oraen
{(upn Soabmot AyIABE OH BHITJIAAAT KAK HpOJOJAeHHe BIara-
AHIIA) TAKMKE OTKPLIBAGTCH HAPY;KHOE OTBEDCTHE JKeHCKOTO
MOUeHCHYCKATENBHOTO KaHANa. TaM jKe HAXOXHTCA IOMOJIOr
DeHMcA ~ KJIHTOD, KOTOPHA YCTPOEH IIpoIne: OH COCTOHT
H3 IBYX MEIIepHCTHX TeJa H TOJOBKH, ryfuaToro Tena HeT.

¥V pasHEX CHCTeMATHYCCKAX IPYIN MASKOIATANIINX
CTPOEHHE AEHCKHUX HOJIOBHIX OPTaHOB MOMKEeT CYIECTBEH-
HO Pa3NiNYaATLCA. Y caMEIx MTPHMHATHBHEIX MAEKOIIHTAIO-

IAX — OAHOOPOXOAHHX (YTKOHOC, SXHAHA, TPOCXAKHA)
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Puec, 385.
fTonoewe nymu
caMKu
¥ CYMYambIX:

A ~ onocoym;

B — kenzypy;

1 — MamKa;
2 — gnazanuuNeil
cunyc: 3 — Goxosoe

GASSSMUINLHOZO0 CLMYCE exixodum napa Goxowx anagamuL, Komopie c2adu
aHOBb OBBEOUHAIOMCA 8 MONENO0eO curyc. ¥ 0annozo auda KeHaypy
SIIOZANULHBIT CUMYC NMPESPRITUACR 8 JONONHUMENLHYIO CROIUHKYID
enazanuuMy0o mpyory (us A. Pouepa)

BAAPANFIOA HeT, SdeBOfBl, pA3AeNbHLIC H& BCeM OPOTA-
meEnH, JuddepeENEPYIOTCA HA MATOYHBIe TPyOB B MaT-
KH, KOTODRIE CAMOCTOATENLHO OTKPRIBAIOTCA B MOUSHOJO-
Boif cmEyC. ¥ CYMYATEH X BAArajalie HMEeTCH, HO OHO
yacro OMBaeT mapHHM, MpeACTaRAfA coboll napy Tpybox,
CPOCIDHXCH CBOMME NPOKCHMANLHBIMA H AXCTAIBHEIMHA

(T.e. mepegauME ¥ 3aKEEMA) oTRenamMn (pHe. 385).
Baaranume nAABeHTAPHH X MICKODHTAIOMAX
BCerxa HENMAPHOe, HO NPOKCHMANBHEIEC OTHACNLl B Tod HIH
HHOH CTeNeHH COXPAHSIOT NAPHOCTE (pHC. 386). ¥V Mmorux
HeTIONHO3YOEIX, PHAYHOR M JIeTYMMX MBIIed MaTka deol-
HaR, IPE 9TOM HPABAA H JIEBAA MATKA HOJHOCTBIO 06ocod-
JNeHB OQHA OT APYTol H OTKPHIBAIOTCS BO BIATANAINE CAMO-
CTOATONLHEIMH OTBepCTHAMY, ECIN MATKH COeTHHAIOTCA
IPYT ¢ APYTOM CBOMMM ANCTANBHEIMY OTAENAMH, TO MATKa
HasHBAETCH deypasdenvroli, OHA MMeeTCdA ¥ HEKOTODEIX
XHMIOHEX, 'PH3YHOB ¥ JETYIRX Mulmel. MaTku Moryr cpa-
CTATHCA CBOMMH NPOKCHMANBHEIMA OTAENAMH, HPX ITOM €
MATOUHEIMM TPYOAMH CBS3AHEl JHIUIP CAMBEIE TPOKCHMAIb-
Hbi¢ YaCTH (B BHAE DOroB) — 3T0 J8ypozas MATKA, OHA MMe-
eTcs Y HeKOTOPHX XRIMHBIX, KONMNTHMX X KHTOOOpasHbIX.
¥ BHICIIMX MIGKONHMTAIOIIEX (IIPHMATOR) M HEKOTOPDHX Je-
TYUHX MBIOeH MATKA BReJNKOM HemapHAA M 1o 6oRaM co-
eIMHEHEA ¢ MATOYHHIMH TpyGamm (KOTODEHIE BCe DABHO OC-
TAIOTCA DApHERMH]), TAKAA MATKA HA3BKIBACTCA RPOCMOLL.
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Puc. 386. Cxemst,
NOKAILeRIOULUE
NOCMeReHHoE
obveduHeHue 380HUX
yacmeli aiiyesodoe
{MamoK) ¥ RnaueHmapHbIix
MIGKOITUMAIOULUX.
Mamia u vacmb
6nazanuiia CKpLimbE:

A - daolinan mamea;

{us A. Posepa u coaem.)

Paszsumue. Onnogorsopenne, Kax M ¥ BCeX aMHHOT,
BayTpenHee. CepMa monaxaer B IOMOBBIE OIYTH CAMKH BO
BpeMd NOJOBOTO 8KTA, B XOAe KOTOPOrG 3ATBEPAEBIIHIl spe-
THPOBAHHEIN MOZOBOH WwieH caMua BROANTCA BO BJIATaJUINe
camrir. OmwrogoTeoperne ARNEKISTKH H HAYAABHEIE BTATILI
DAsSBHTHS HDPOXOAAT B MATOYHIIX TpyGax. OmHaxro mansHeli-
mee PAIBATHE MJSKONNUTAIONMIAX, MPHHANJICHKATINY K DA3-
HBIM CHCTEMATHYECKHM IPYIIIAM, HMIeT HeONHHEAKOBO. fitna
MJISKOIHTAIIIHX COAEPIKAT MAJIO HeATKA (A30/IeIHTATEELIE
aima), apobaenue acCHHXpOHHOE, T.€. (JACTOMEDH HEAATCA
He OAHOBPEMENHO, NO2TOMY YBEJIMUeHNe TucHa 6AacTOMEDOR
3apOABINIA OPOACXOANT He B MeOMeTPHYecKol IporpeccHH
2—>54—-8- 16— 32 — 64 m 1.5.), 4 MOCTENEHHAD, B
pesynbTaTe KOJMHYECTBO GIacTOMEpPOB B 3aponnimie MOKET
651TL HeueTHHIM. KpoMe Toro, Ana paHEEr0O PAsBHTHS 34D0-
ARIITA MISKOITETAIONAR XAPAKTePHA KOMRAKMUIAHUA, B XOe
KoTopoit GaacToMepsl BHe3ANHO COMMMKAINTCA ¥ B Oonpimeil
CTeNIeHN KOHTAKTHPYIOT APYT ¢ ApyroM (pue. 387).

Han6onee BEpHMHTEBHEE — O AHOOPOX O AH K € — OT-
KIAALBAIOT AWHA, TOKPHTHE CKOPAYIOH, OAHAKO, B OT-
JAEYHEe OT perrrunauii B OTRN, f2iino cofep:XAT He FHTOTY H
NUTaTeAbHHEE BEm[eCTBA, 4 JApojbIll, HAXOASIMHUMcH Ha
cpenmeii cTagud cpoero paspUTRA. [lepRyIo MONOBHAY CBOS-

1'0 PAIBHTHA 3apOARIOI IpOOIe) B NOJOBHIX IIVTAX MATEDH.
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Puc. 387. G-xnemounbili 3apo0biul MbILIUL
do (A} v nocae (B} xommaxmusayuu; MUKpobomOzPagIU ROMYYEHE! C NOMOWLIO
CRAHUPYIOWOE0 ANOKMPOHHOB0 MuKpockona (us C. funGepma}

JIOCTUTHYE Onpene/IeHHOTO COCTOAHASA, SAPOABINI pPA3pYLIA-
€T HIHYTPH CKOPAYIY Alina B BRIXOAMT H3 HEro, IpH 5TOM ¥
€XHH OH OKASHIBAETCA B CyMKe, KY/A CAMER ToMemaeT afmo, -
f ¥ YFKOHOCOB — B THesge (v HAX HeT cymkm). Kak m Bce
MASKONHTAIOH{HE, OTHOIPOXONHEE FRHIKAPMINEAIOT JeTeHH -
mei#fi MOXOKOM, KOTOpDOe YV HHX CTeKaeT OpPAMO I0 IOepCTH,
IOCKOJMBKY NMPOTOKM MIEYHBIX ene3 He ofpasyloT COCKA.
Y cyMuaTHX PA3BHBAIIIHNCA 2aPOAKIN KOHTAK-
THpPYeT B OGAACTH JKEJTOYHOFC MEIMKA ¢ rHOepTpodMpo-
BaHBOH cTeEKON MaTkE B AnddbysHO OCYMECTBAAET ¢ Hell
o0MeH BemlecTR. ORHAKO MOJAHOTO PASBATHA B IOJNOBEEX
OYTAX ¥ CYMUYATHIX He HPOUCXOIHUT, HOITOMY DONKIAETCH
elme, oo ¢yTH, SMOpAOR OUEH:L MAJIEHBKOrO pasmepa (Ha-
OpHEMeDp, ¥ THPARTCKOTO PRIKEro KeHrypY, POCT KOTOpPOro
npeBEIINaeT 2 M, poXkaaeTca sMGPAOH ATHHOH BCero 0KoMA0
8 cm, Xoropellt HeMeAeHHO ODON3eT B CYMKY (IIpmaeM ca-
MOCTOATeNbHO!), 0OXBATHBAET COCOK M HEPXKHUT ero OuUeHL
npovHo (10 3Tol NPHUYHHe HEKOTOpPOe BpeMA Haxe CUNTa-
JIH, 9TO KeHTYPY PAasMHOMAIOTCH TOUKoBaARHeM). ITrTaacs
MOJOKOM MATEPH, AETEeHHII OHICTPO 3AKAHYHBAET CBOE
PAsBHTHe, HO ele KOBOABHO HOJITC OCTASTCA B CYMKE,
PasBHATHe BHICIINX MIEKONHTAIOMNMX ~ IJALeHTAD -
HH X — HeIUKOM HIPOXOAWT B MEHCKUX MOMOBRIX MYTHAX,
OnnopeTBOpeHEAA B MATOYHOIH TpyGe alinexnerka (aurora)
TAM e OPHCTYHAET K ApofieHAI0, OMHOBPEMEHHO IepeMe-
masck B noaocTs MaTkd, Tam sapy:xamil cnolf sapoarima ~
TpodobaacT, Ha HOBEPXHOCTH KOTOPOTG 00pasyiyTes BOPCHH-
KH XODMOHA, — CPACTAETCA CO CTeHKOH MATKHM, cAusHMcTad
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060I0TKA KOTOPOi K TOMY MOMEHTY CHJIBHO yToxmesa., Co
BpEMeHeM MeXAY PASBHBAIOINAMCH 3apOABINIEM M CTEH-
Koii MaTkRH ofpasyercs ofmas ¢cBASywmAsS CTPYKTYpaA —
naaneHTa, 4epes KOTOPYH IPOHCXOAWT ODMeH BeINeCTB
MeXAY MAaTephio u 3apoarmeM. Ilo sapepmeHuE BHYTpH-
MATOYHOTO PASBHTAA IJIAOEHTAPHEIE MIeKOOHTAIOINHE
POKAAIT XOPOMIO PASBETOrO SETEHEIIIA H HEKOTOPOE Bpe-
MA BCKADMIIMBAIOT €r0 MOJIOKOM.

lopo6uHo TTeRIAM TTALL, KOTOPHX, HANOMHEM, KeJIAT HA
BbIBOMKOBEIE B rHESAOBEIC, ACTEHBIH MAICKORHTAIOIIMX MO-
FYT POMJATHCA 3PAMMMH, OONBHMKHAME H TOKDEITHMY HIep-
CTRIO, HATPHMED KBAYHEe, MY CICILIME, MONLINE H COBED-
HIeHno GeasalATHLIME, HATDHMED XHIHELe. OTAHYHAA MOryYT
GeITE Haske cpenm GESKEX BUAOB, HATDHEMED, 38 JATA POXK-
JAIOTCA 3pANMEME H BCKOpe NOCie POHACHHSA MOryT Gerars,
TOrNA KAk KPOJABYATA CHEIhie, FOJIke H GeCIOMOIHEIE.

MeKODHTAIOIHE TPOABIAIOT XOPOIMIO BHPAKESHHYIO
3a00TY O MOTOMCTBE, IPH 3TOM JETOHEIIN BHIKADMINBA-
OTCA CHAYAJA MOJOKOM, IIOTOM IHmiell B3pOCABIX, IpH-
YeM XHINHHE CHCNRAALHO OJA PTOr0 NIPHHOCAT JYACTE IOK-
MaHBO# A0OMYY, PoANTe N OXPARAIOT JeTeHRIIeH H BMECTe
¢ EPYTUMH B3pocabiMb ocobamm obyuaior. OgHaxko uepes
OnpefelleHHOE BPeMfA MOJOARIe CAMIH Uallle BCErs Haro-
EAIOTCA, YTOOL DPeJOTBPATHTD KPOBOCMeITeHHe.

Hepenaa cucmema. HenTpaibEAS HepBHASR
CHCT®MAa MICKOIHTAINUX gsaaeTca Hanfosee CNoxHOM
cpefM BeeX MOSBOHOYHBIX. ['ONoOBHOM MOST OYeHB KDYOHELM
H 00 Macce 3HAYATENBHO MPEBOCXOART COIMHEOHK Mosr (pHac.
388). Tax, EagpuMep, V XHIGHHIX T'OJOBHOM MO3T COOT-
HOCHTCS CO COHHHKIM B Iponcpuny 4: 1, y npaMaTor — 8:1,
¥ uesioBeKooOpasHEEIX ofeanan — 20— 25:1, a y yesoBeKa —
45:1. OcobeHHO KPYRHHM ABASETCA KOHCYHBRH MOST, IO
AaHHEIM HEKBTEHKO, MACCA NOAYIMAPHIA KOHEYHOTO MO3IA
y emeit cocraBasger 48% oT MaccH BCero MOIOBHOIO MO3ra,
y Geuaox — 53%, y Boakor — 70%, y aensdusos — 75%.
IIpu sToM yBenEvMeHHe HOCTHrAeTCA NMYTEM MAaciiTAGHOTO
Pa3pACTaHHA CBOAA, & HE MOJOCATHX TeJ, KaK 9TO IPOHC-
XoauT y nren. CBog y MIeKONHTAIOINHX BTOPHYHEIH (Heo-
NaIHyM), DOCKOALKY BCH €r0 HOBEPXHOCTH MOKPHITA KO-
po#i, ofpasosanuoil cepelM BemjecTEoM. Kopa nonymapuit
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Puc. 388.
Mose xkponuxa:
A — caepxy; B — cHusy;
B - choky;
= npodonsHbitl
paspes; 1 - Gonbtuue

o C. 1. Haymoey)

KOHEeYHOTO MO3Ta 2
(Goarmoro Mosra)
MASKOONTAIOIIKX
IOApAsAEIIAeTCd HA
dpeanioio xopy, ro-
TOpAA HMEeT HAW-
fosee DPHEMATHB-
HOe OAHOCHOMHOE
CTpOeHNe, HOX0XKee HA YIACTKHE KODH noaymapuil pentn-
auit ¥ OTHLN, cMAapY KopY, KOTODAS TAKKE OZHOCHOHHAH,
HO OTfeNleHa OT HHXKefeKamed DoagROpPKE KOpKoBol muac-
THHKOH, #H HO8YI KOPY, ROTOpaA HMeeT Hamnbojee CI0KHOE
CTPOEHHAE K COCTOHT H3 HeCKONBKHX ¢j0eR ({V UeJOBeKa A0
IeCTH B PasHHX yuacTKax). COOTHOWICHNE nepeumcieH-
HHX Y94CTKOR ¥ PA3HHIX BHIOB MJEKOIHTAIOINNX HEOIH-
HAKOBO ¥ 3&BHCHT OpexJe BCEro OT YPOBHA CIOMHOCTH
nosegeEna. Haulonee passmTa HOBAd KOpA ¥ XHITHHEX,
NPHMATOB H O0COGEHHO V 9QNOBEKa, Y KOTOpOro Ha A0AI0
HOROH KOPHI NpExoauTCcA oKOoNo 96% Bceil KopHI, IpH aTOM
HOBaA Kopa oTAENeHA OT CTAPOM U ApepHell KOpPHI 30HAMEH
cpensell (MpoMexyTounol) KOPH (HepHNANINOKODTHRKAN -
HON ¥ NEePHADXHKOPTHKANBHOE COOTBETCTBEHHO).

B xope noryniapeit SOAEIIONG NMOSra PAcTIONATAIOTCS BEHT-
pel BeiCIIell HepBHOR AeATenbHOCTH, OBM ofecnevMHBAIOT
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HanGonee cl0XKHHe OD0BeJeHIECKHE PEAKOHA, KOTOPhLIe He
3AJ0:EHL M3HAYAJBHO, 8 PASBHMEBAIOTCA B TEYeHHE MKH3-
HH, MaKCHMANBHO >hdeKTHBHO DpUcIocabauBasd MHBOT-
HOe K OLICTPO MeHAKN[HMCH YCJIOBHAM BHeIlHe#l Ccpefml.
HamoMumuM, uTo GeaycJOBHHE NOBeAeHISCKHEe peduieKcH
(MHCTHHKTHL), B TOM YHCJIE CAMEIE CHOM(HBIE, OPEHCTABAA-
10T coGoil onpeneaeHEYIO MIPOrpaAMMY JeHcTBHIM, 38 Mpege-
JBl KOTOPOH SKABOTHOE He MOMKeT BHHTH, AaKe eCIH 3TO
reobxoxmamo. Kpome Toro, B KOpe pacIoNaraloTeA BHCITHE
meHTpH aHaansaTopoB. TaxuM 06paszoM, ¥ MIEKODHTAIO-
KX KOPa KOHEUHOTO MO3Ta CTAHOBHTCH BefYIIHM OTIHe-
JIOM PQJIOBHOTO MO3T'8, KOTOPHI HETeIrpHpYeT AeATeABHOCTR
ITHC. Moar Taxoro THHA HASLIBAIOT MAMMAALHLIM,
VceaoxHEeHEe MOBEJEHRS B PASBATHE MHOFOYHCIEGHHEIX
YCJOBHEIX pedercos tpebyeT BeckMa 3HAUMTERBHON mio-
MaAH KOPHI, Bpexae BceTo HOBOH. ¥ HanMeHee IOABHK-
HBIX MJIEKOOATAIIRX (HANPHEMED, JeHNBOEB) IOBEPXHOCTD
moxymapuil NOYTH rIagKaf, Ho ¥ GONBIIMHCTBA BHAOB DA3-
pocmaaca Kopa o0pasyer Gollee MNIH MeHee BHpaXeHHEIS
cKIaAKY (A3BAAAHE), pasgereHnbnie SoposgaMu, HauGoaee
KpyIHEble 60po3gl OTHENAIOT AONH IONYIIADHHA, DpPAYEM
IONOKEHNEe CKIAA0K B GOp0aA ABNAETCA XapaKTePHBIM IPH-
JHAKOM JJIA TOr'0 HNIH HHOTO Buga. B camoM mpocTOM BapH-
fHTe HMECTCH OJHA JaTepanbnasa (cunspresa) Gopoaga, Ko-
TOpasg OTHeAsTeT BHCOYHYI) HOJI0, B 00/ee CIOKHOM
roJIOBHOM MO3re TAKKe NeHTpadbHas (polaHaopa) 6opoasa,
OTHENTIOmMAL c3ad SoGHYIO HoJ10. ¥ BHCINMX MJIeKOOHTA-
0IINX KOJIMYECTBO BI3EMIMH H H0po3n MoxeT OBITH 3HATH-
TeJBHERIM, UTO CYIIECTBEHHO YBENHYHEAEST o0uIyIO MOBEPX-
HocTh KOphl. OcofeEHO BeJHKA HOBAS Kopa B o6jJacTH
ROOBERIX gonel, KOTOpHIE XOPOLIO PASBHTE ¥ XWHTHEIX H B
ewte Oonpiedl cTeneRy y NpMMAaTOBR. IMEHHO TAM JIOKAIH-
SYIOTCSA MOJOARE ACCONMATHBELIG MEHTDh], YIPABISIOMME
CHOMHEIM OOBefeHHeM (BRICHIAA HEPBHAA AEATEALHOCTS).
B xope momymapuii GOJBIMOro Mosra BuAeNaOoT [po-
eKIIOHHEe O0iA, KOTOPHE I0XYIal0T HEGOPMAIHIO OT Te-
pHudepHUecKHxX (PeleNTOPHRIX) OTHAJIOR AHAMRIATOPOR, MEM -
LY BAMH HAXOAATCH ACCOMAATABHLIC II0JA, KOTOPHE He CBA-
3aHN HeNOCPeJCTREHHO ¢ OPTaHaMM YYBCTB, HO OOGDABYIOT
CBA3H MEXAY NPOCKEHOHHEIMH HOJAMEH, UTO Aejaer
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AHANMMTHKO-CHHTETHYECKY10 o6pafoTKy CHrEAIOE Gojee Ka-
YecTeeHHOM. /N KODH XapaKkTepPHO HANMHYHE CHOKHeHmmx
cB3ell, KoTophle PYHKIIMOHANLHO NOAPEINENSIOTCA HA TPH
PPYIOLL NPOEKYLOHHbLE — CBASBIBAIOT TOJOBHOM MO3r ¢ Jpy-
ruma otaenaMu HHC, opm a1oM OHX MoryT GHITE BOCXORS-
mMUMA (AZYT OT HHKeASKAIHY OTASNOB K KOpe) HAH HHC-
XORAMAMH (MAYT K HILKeNeKAITUM OTReIaAM); KOMUCCYPARYL-
Hbie — CBESBIBAIOT YYACTKH CEPOrQ BEIecTBa MpaBoro #u ne-
BOTO DOJYIIApHil (DpaBoe H JIeEOE HOXYIIAPUA CBA3ZELIBAET
MOITHAA TMepeMEIYKA M3 HEePBHBIX BOJIOKOH — MO3OJHNCTOS
TeN0); AccouUamieHble — COSNMHAIOT MKy coboil HepRHEIe
NEeHTPH, PACcHOIOXMeHARIE B OAHOM NONYINApAn.

Basajnpubie aapa (Aapa OONOCATOIO TeNA M HEKOTO-
pHie Jpyrue), KOTOphle Yy PEeOTHAMA U ITHL HHTEPPHDYIOT
AeSTETBROCTD BCErO MOJIOBHOIO MOSTA, ¥ MISKOIHTAIIINAX
NONYHHeHEl KOpe M BHIOXHAKT DOJIE NOAKOPKOBEIX IEHT-
POB, KOBTPOAHPYIOWIHX ABHXKEHHA H MEINeYHEld TORYC.
OfonaTeNbHEBE TYKOBHIE MACKONMATAIMEX PAZBHTH XO-
pomo, oco0eHHO ¥ TeX BHAOB, AJIA KOTOPHX 060HAHRME AB-
JAAETCA BeRYIMHUM OPraHOM YYVBCTB.

IIpoMexyTOUHNI MO3D BRAIOUACT B cebd spUTeILHEIR
Gyrpu (TanamMycsl), TpeacTapaaomuEe cobolt KpyoHEIe IOA-
KODKOBHE CKOILUIEHHRSA CePOTro BeIecTRa, Haabyrposyw ob-
aacTh (3nmGH3, HoABLIIeHHEIA K TATAMYCAM HA OBOZKAX),
3a6yrpoeyio ofiacTs (0HA CRAZAHA ¢ OPTAHAMH 3DEHHS H
cayxa) 1 noxbyrponyio (rHIOTAIAMYC, CBASAHEKE BOPOH-
Ko# ¢ ramodmaom), M'umoranamyc mMeeT ¢cBA3ZH He TOABKO
¢ meiiporrnodusom (3afgEelt Zonel), HO H ¢ ageHOrHNObhH-
30M (mepeaneit goseii) moCpeACTBOM COCYAHCTON CeTH BO-
poTHOM cHECTeMH runodnsa, KyAA BHECNAIOTCA PHINSHHT-
(axTOpPH, CHHTE3NDPYEMEIC HEHPOCEKPOTOPHREIME KIeTKAMM
I'ANOTAIAMYCA, KOTOPEIE DETYyARDYIOT CAETE3 U NOCTYILIE-
HHe B KPOBL FrOPMOBOB afZeHorunodnsa. Cpegaaa foad ru-
nopuza ManobyarouoBanbHa., I[IpoMemyrounnii mMosr
CEEDXY He BHMe¢H, ODOTOMY UYTO OPHKDHT OrPOMHEIMHE 1I0-
AYIMAPEAMH KOHETHOTO MO3ra.

B xprtime cpegHero Moara obocolnAeTcs XaparTepHAA
B8 MJISKONMUTAIMINX ILACTHHEA IeTBePOXOJIMHUA, COCTOS-
mas B3 AByX OYyTOpROB, H3 KOTOPHX BePXHSA IMAPR CBASAHA
CO 3PHTENLHLIM, & HIUKHAA — CO CAYXOBEIM AHANNZATOPAMH.
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HanmoMHEHM, 9TO ¥ BCEeX OPOMHX KJIACCOB IMOZBOHOMHEIX
KpBIA CPefHEro MO3ra pasienessa NpoRoJabHol Soposnoi
Ha aBa Oyrpa (apyxoamue). Ilposogdinme nyTn 10KATH30-
BAHEL B HOMKKAM CPeQHET0 Mo3ra. PasMephl 3Toro oTAena
TOJIOBHOTO MOSIrA ¥ MJIEKONHETAKINAX HEBEAHKH, UTO CBA-
B8HO ¢ ero HOAYHREEHHOCTHIO BERICHIMM LEHTDAM, HpexXnae
Bcero xKope. Or cpeamero mosra orxoZar III » IV mapw
YepenBHX Heppos. IIOJOCTE CpeiHero MO3ra mpencTapie-
Ha Y3KHM CHIBLBHEeBHM BOJONPOBOAOM, COCIHHSIIOUIHM
Mexay cofolt TpeTnil H YeTBepTHIA KeAYIOTIKH.

PomGoBRHKI MOST MAEKONMATAIIIAX pasfeleH HA
3agHAl M NpOAOArOoBATHIA. SaZHHIT MO3r NpeACTABACH He
TONABKO MO3XKETKOM, HO H X0POINC BEIPAXKEHHEIM MOCTOM,
uTO CEABAHO ¢ f0Jlee BLICOKOI opramuaanuelf oposogamnx
OyTelt v MIeKOMUTANNINX, 3HAUNTENILHAS HX acTh MPO-
XOZHT YEepPe3 MOcCT.

MoaxeuoK pasBHT 0UeHb XOPOINO, COCTOMT H3 cpeiHeit
YACTH — HEMAPHOIQ YepPBA M GOKOBHIX OTAENOR — MOJYIHA-
pHit, TaK)Ke FMEIOTCA KJA0YOK B ysenok. Takum ofpasom,
HAPAARY C ADEBHAME (KAQUOK, Y3eN0K) H CTAPHIMM (DepefHAR
9ACTHL UEPBA) CTPYKTYPAMH, ¥ MJICKOIMTAIONIHX MMeIOTCH
Oonee Mooapre (MOYIDADHA H 3aOHAA YacTh gepna). IIpu
aroM Josee cTAphle CTPYKTYPH DOJYYAIOT YYECTBHTEILHYI)
EHGOPMAIKIC OT OPraHa PABHOBECHA H COMHHQro Moara (se-
cTHOYN0- B COHHHO-MOSMKEUKOREE IIYTH), TOTOA KAK MOJO-
OEIe — OT KOPR NOAYIapuii KOHeYHOrD MO3PA (KOPKOBO-MOC-
TOMOSXKeuKOoBHIe OyTH). Hapagy ¢ nonymapraMu Goxemoro
MO3TA, MOBHEYOK CHAPYRKH NOKPHT Kopoli (upaspa, Gosee
OpPOCTOTO CTPOeHHA, YeM IIOAYIIapHA (OIbINOre MO3Ta) cepo-
ro BEHIECTEA, UMEHHO B Hell JTOKAMINIYIOTCA BANGOIee MOJIO-
Anle MEeHTPhl, YIPABIAIIINE ROOpDANHATREH CIQXKERIX ABA-
swennii. Ha nopepXHOCTH MOAYIIAPHHA MO3MeUKa, TAK e
K&K H HA NOBEPXHOCTH MOAYIIAPHH KOHEUHOIO Mo3ra, 00pa-
SYIOTCH CKIANKH — JHCTAKY MODIKETKA, KOTODHE YBelIHYH-
BAIOT AOBEPXEOCTh Koprl. Bonee mpocTrMa QyRKIHAMA YII-
PARIAIT AADA, PACHONOKEHHHE B MOKEUKe MeFMAIBHO.

Croap cnoyKHAA AeATENIRHOCTE MOZEEUKA MICKOITH-
TAIONIAX HYXAaeTcd B COBEPHICHHOH H MHOrNOCTOpOHHEH
CBASH C BEAVIMEMH OTACMAMY FOJOBHOTO MO3T4, 9TH CBAJHA
NOKANH3YIOTCA B HOKKAX MO3MKEHUKa (BEpXHHX, CPefHHX

634

7 HAKHHAX), OpH STOM BepxXHHe (MU NepefHMe) HOMKKH
HANPABJIAIOTCA K CPeJHEMY MO3ry (0HR HeCyT IJIABHEIM
ofpazoM ZBUTaTeILHEIE BONOKHA), CPeiHIE (HecyT AMITYAh-
CHl M3 KOPH NOoAyumapHil GoJBIIOre Mo2ra) — K MOCTY, a
HMKHAE (HJIH 3ajHIe) — K MIPOJOATOBATOMY MO3TY (HecyT
OpOIPHEONENTHEHEE HMIYILCH OT COHHHAOIO MO3TA).

B npoponrosaToM Mosre pasi®daloT NapHbe BANHKH
6e1oT0 BelIecTBA — MUPAMHALL, PACIOJOKeHHEIe HA TIePes-
Hell MOBePXHOCTH MPOAOJTOBATONO M03ra, IImpaMuak! npen-
cTasagior cobolt ABUraTeNbHEIE OYTH, KOTOPhIe HATIPAB/IH-
10TCA OT KOPHI GOJLUIOrD MO3ra K AApAM NepefHUX PoroB
COAHHOrO MOSTA H YOPABJSAIOT JeATelIbHOCTHIO CKeJeTHOH
MYCKYAATYPH, MMEHHO 3TH ODPOBOAALIHe OyTH ObecmevH-
BAIOT DPOH3BONLHBIE JBUMCCHHA,

B nepezaneil 4acTH CHMHAEQTO MOSTA H CTBOJE I'OJIOBHOTO
MO3r'a cepoe BEIRECTBO HAXODUTCA He TOJMBKO B COCTABE BHIpA-
JKEHRHBIX KJSTOYHBIX CKOIIeRn (aaep), HO Takxe AaddyzHO
PACIIPEAENIEHO B BUME PeTHRYAApHOH dopmauuy. Ee sHave-
HEBE ¥ MASKOIMTAIOINAX HE CTONb BeIUKO, KAK ¥ HHILINX 1IO-
3BOHOYHEIX, OAHAKO OHA YIACTEYET B KOOPEMHAINH MPOCTHIX
ABEDKEHNE, KPOME TOTO, PeTHKYNAPHAR QOpPMANMA IPUEHMA-
€T yuacTHe B Iepefiade ABMTATCALHLIX KMITYJLCOR OT BEIIIE-
NeXAINAYX OTASNOB MOITA K HEDKeJesRampM. Peraxynapeas
dopManuI TaRKe CTHMYJAHDPYET ACATENLHOCTE BBICIIHX
HEeHTPOB KOPH MoJAyIHapuii SoXbIMOro Moara 0 KOETPOJIHR-
pyeT HexoTophie pediiekch (HAIpUMeD, Kallle/lh, YHXAHAE).

CnuABEOH MO3I HMEET XaPAKTepHOE CerMeHTAPHOE CTPO-
eHHe, B IepefiHeM H 3a8jJHeM OTHenax ofpasyeT YTOJNIReHHS
(lmeiiHOE ¥ TOACHMYHO-KPECTIOBOE, COOTBETCTBEHEO). ¥ B3pOC-
AR ocofell ANMHA CIIMHHOTO MO3TA MEHBIIE AJHHEI IOIBO-
HOYHOrO cToaba, mooTOMY B sagBeli YacTH NO3BOHQOMHOTO Ka-
HAJIA HAXOAATCHA KOPEIIKH CIMHHOTO Mosra, o0pasyiomsHe
KOHCKMI XBOCT. 3aIHAA, PEAYIEPOBAHBASN, YACTH CONHHOTO
Mo3ra ofpasyer COSNMHHETENLHOTKAHEYID KOHUESYIO HUMb.

Nepantdepryecrads HepBHag cucTema. Or
FONOBHOTO MO3ra orXoZAT 12 nap yepenmHEX HepBOB, Cpe-
A xoropuix I, 11, u VIII napu ABRAAOTCA YYBCTEMTENLHE-
mna; IV, VI, XI u X geeratensunmn; 111, V, VII, IX 1 X
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cMenlaHERIME, nNpuyieM III napa cofepRHUT ABMrarensHEeE
H OAPACHMIATHYECKHE BOJIOKHA, V — YUYBCTBHTENBHEIE H
aeurarenbirie, VI, IX u X — 9yBCTBHTENBHEIE, ABATrA-
TeibHEIe ¥ HapacEMIATHYEeCKHe BOTOKHA. [Ipn atoM y Mite-
xomuratonux X1 napa (nofascunmii Hepr) DIOMHOCTHIO Aud-
¢epernupoBasa. COMHAOMO3TOBEIE HEPBH (llepefHUE
BeTBH) 00pa3YIOT HEPBHBIE CNCTeHU.

BererarupHasd HepBHAA CHCTeMa MIeKo-
NHTAIHEX PasBaTs 04YeHb Xopomro. IleHTphl mapacuMma-
TAYECKOro OTASNA HAXOAATCHA B BEPETATABHEIX AAPAX COOT-
BeTCTBYIONIMX YepPemHLIX HEPBOB (OHM COXEDIKAT TOJBKO
NapacHMIaTHYeCKHe BOJOKHA), 4 TAKKE B KPECTIOBOM OT-
HJene couEHOro Mosre. Ilepadepuuecknit oTmen BXIIOYAET
B cefs YIIOMAHYTHIe BOJIOKHA UEPENHEIX HEPBOB BMeCTe C
IPOMEXYTOYHEIMY M'AHTMAME, TAe Gesble CoeAHUTLIRHEIS
BOJIOKHA MePeKIIOUAIOTCA Ha ceprie (nogpodree 06 ToM cM.
7. 1 «BereraTnpHAA (ABTOHOMHAA) HepDRHAA CHCTeMAas).
IleRTpH CHMIATHYSCKOrO OTAeNa HAXORATCH B GOKOBBIX
POTaX Ceporo BEIeCTRA HEKOTOPHIX CErMEHTOB COIMHHEOTO MO3-
ra (TPYAHBIX, 4 TAKME NOCHeAHeM IIeiiHOM H BepXHHMX OO-
acrmarex). [lepndepuueckuii oTnen — 3To CHMNATHYECKHE
CTBOJIBI, CHMIIATHYECKHe TAHIINHE H CHACTEHAA,

. Opzany wyscme y GONBMAECTEA MISKOIRTAIOIIAX PAas-
BYTHI OYEHD XOPOMIO, YACTHYHAR MAY NOMTHAA PEUYKIIHA TOTO
MK MHOTO AHANH3ZATOPA 0GKIYHO HOCHT BTOPMYHELE XapaK-
Tep H cBA3AHA ¢ ocoberHOCTAMEA 06pasa MHIHHA.

Opra=g 3peHUS HMeeTCH ¥ GOABOIMHCTBA MAGKO-
nmarapmpx,. CTpoeHne riasa THIWYHO ANA HASEMHEIX IIO-
2BOHOYHAIX (BEINYKJIAA POTOBHALA H ABOAKOBRITYKALIA Xpy-
CTRUINK), AKKOMOJAIESA MeHee COBeDHICHHA, YeM ¥ OTHI,
OCYOIECTBIACTCH TONLKO NYTeM H3MeHeHAA KPUBU3HEL XPY-
CTANIRKA MO Bo3AelicTEHEM PeCHAYHON MBMHINLL, ¥ MeJIKHX
IpEI3YHOB (HAIpAMEP, MBININ) SKKOMOJAIAA BOOOIHE OTCYT-
_ CTBYeT.

PasApvaTh OBETA MOFYT HAJNIEKO HE BCE MIEKOIOHTAIO-
mHAe, HANPAMED, JecHOo# X0per ¥ MHOT'He ADPYTHE JXHBOTHEe
JNNIeHH NBETOROTO 3PeHNA, APYTHUE BHALL PASIUYAIOT JIHObL
OTAENLHBIE IBETA CHCKTPA, M TONBKO OYCHL HEMHOTHE MJe-
wonurame (BHCIINe OPUMATEH BOCTOUHOTO NOMYHIAPHA)
HMelOT NOJHONEHHOE HBETOBOE 3peHMe. BoJBIMHHOTBO
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BHJOB CHOCOOHO PA3NMYETS TOABKO ABAKYIIHECH NPeAMETH,
OCTABNAA HeNOABMKHEIE (o3 BHIMAHHA. ITO CBA3AHO C TEM,
YTO ¥ MIeKORATAIOLIAX NPEEMYIIECTREHHO DA3BATEHL APyrHe
OPraHbL! 4YYBCTE, & 3peHHe ANA OPHCHTAINN HNTPAET 3HEUH-
TeNILHO MEHBLINYI0 POJE, YeM Y ITHI. Bojee ocTpoe spenne
HMeIOT OfMTaTeNn cTeneil, CABANH, NIPepPHH | APYTUX ofIEHp-
HEIX OTKDHITHIX TeppHTOpHii, a TAKKe HOYHLIE KHMBOTHHE.
Hanporue, jecHble MACKONATAIONIRE BUAAT Xy:Ke. ¥ HEKO-
TOPHIX BHJIOB, OPEHMMYLIECTBEHHO OOABEMHEIX (caennima,
HEKOTOPEIX KPOTOR) 3penwe soobme arpodHpoBaiIock, a4 pe-
AyOHAPOBAHHBIE PJIA3A DOJHOCTHIO 3AKPHITH NEPemOHKOMH.

OpraH cayXa y MICKOOATAIOOAX PASBAT OYEHE X0~
pollo, a ere CTPOCHHEE ropasao GoMxee CHOXKHO, YeM ¥ APYIHX
KIacCOE, TONBKO ¥ MAISKONNTAIOIEX HMESTCA HAPYRHOE YXO,
mpeAcTaBaAiomiee cofoii BOPOEKY H3 SJIACTHYECKOTO XPAILA,
NORPEITYIO Kookell. Baarogapa HAJIHUNIO XOPOLIO PASBUTHIX
YIIHLIX MR {OHM OTHOCATCH K MEMRICCKEM) GONBIIMHCT-
BO 3pepel cnocolHL! NOBOPAYMBATE YIIHEIE PAKOBUHEL IO
HANPABJAGHNIO KX HCTOYHHKY 3BYKA, YeTKO OIODeAensss ero
MECTOHAXOMeHHe, Jro No3ronger OesomBouno OpmenTH-
PoBaThed Aawe Ge3 yUacTHA apenns. B Sapabamaoit moxocTn
CpPeRHETO yXa HaXO[AATCA He OfHA, KaK ¥ BCeX APYIHAX HA3EM-
HBIX OO3BOHOYHLIX, & TPH CAYXOBBIE KOCTOIKA — MOJIOTOYEK,
HAKOBANBHA M cTpeMeuro (00 HX pasBUTHH MBI T'CBODPHIK
BHIHe, 06Ccy:Xaaa Yepeln), TOABHIHHO CRAZAHHEE MEKIY CO-
Boii cycTapaMu, IIO3TOMY 3BYKOINEPEAAIONINI ATOADAT ¥ MJIe-
KOIHTAKNIMX coBepliensee. Bo BHYTpeHHEM yXe HMee1cH
NOAHOCTBIO CHOPMHADPOBAHHAR YILAT- .
ka (pmc. 389), B KoTOpOl XOpowo
PR3BHUT SBYKOBOCHPHHHAMAIOIIHHA
KoprreB oprad, OcoleHHO XOpPOHIO
OPraH CIYXA DASBMT ¥ HOYHBIX BH-
JOB B XHIITHMX, 9acTO OPH 3TOM CIYX
ABAACTCA OCHOBHbLIM OPTAHOM TYBCTB 1
(BampuMep, ¥V KOLIAYLAL). 2

Puc. 389 flabupunm MRexonimaoulesc;
1 — ympuxkymoc; 2 — canxymoc; 3 — ocroeHnan
monbpara; 4 — ynurmxa
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YacTh MACKONHTAKNMX COOCOOHA OPHeHTHDOBATLCH
¢ IOMOINLIO 2X0N0KanuK. B HauGonsieii crenermn 510 cBOR-
CTBEHHO JICTYYHMM MEIINAM, 3¢MJICpOHKaM, JTACTOHOIHM H
nenvmaaM. IIpr sToM ocTpora 8XOAOKALMH OUEHDb BEICO-
®a, HANPHMED, JeTYYle MLIIIH AKTHBHO JeTAI0T B TEMHOe
BpEM#A CYTOK M HEOCBEIleHHHX Ienlepax, OPH STOM YHKJIO-
HAACH OT CTONKHOBEHHH ¢ mpefMeTaMH W DPA3LICKHBAM
DHIY, & feAnbHHELE, HCHyCKasa sBYKH yacToToit 120 — 200
kl'm, ¢ BEICOKON TOYHOCTRIO ONPEJeJAIOT MECTOHAXOMAS-
HHe KOCAKOB PHIG Ha PACCTOAHHH A0 3 KM,

Opraa 000HAHHUS PASBAT HCKAIOYATEILHO XODO-
10, MOCKOJMBLKY ANA GOABOIMHCTEA MNOKONNTAIONIHX ABAdA-
eTcs OCHOBHEIM B Hponecce opreRTanes. OGonATeALHAA Ka-
CyJia MMeeT KDYIHBEIE pasMephl, o6nactt 06ORATENRHOIO
ATITe)THA BechbMa ofmmpHa. ¥ paAa MEEKOIHTAIONHX {CyM-
YyaTHX, TPHSYHOR, KOILITHEIX) B O0OHATENLHOH Kancyne 0bo-
cobuaerca OTHeJ, OTKPHBAMUItCA B HEGHO-HOCOROR KaHa,
»T0 sAkobcomoB opram (cM. paspen <«IIpecMEIKaOmIHECAS).
QboHauAe BTOPHYHO PeAVIHPOBAHHED ¥ KHTOB, OXHAIKO ¥ ADY-
I'EX MOPCKHX MIeROnmTAImAX (Tonenei) obonaEHe pABHA-
TO OueHb Xopomo. Ocrpoe 000HAHAE TOMOTEeT MICKOIHTAK-
1muM cBOGOTHO OPHERTAPOBATLCA HO 3RIAXAM, OCTABACHHRIM
INPYTHME AKEBOTHBIMH, IOYTOMY 3aIaXOBaf CHTHANH3AHMA
9YPeSBHTANHO MHUPOKO PACOPOCTPAHEHA B IPHPOAE. GYyTKOCTE
oCOHANUSA TIPH STOM MOMET OLITh YEMBHTEJLHO BLICOKOH,
HANpMMED, CBUHBH ¥ COGAKE JIeTK0O OTHICKHBAIT IIPeAMEeTH
Dasxe ox semaeft, MOPTOMY MX YACTO MCHOMIBLIYIOT AJA HOHC-
K8 QueHb JOPOrHX rpuboB — Tpibeneii.

IToreneHNe MICKONNTAIONINX Hambonee cHOXHOE cpe-
AR BCeX JMHBOTHHX, OHO OCHORKIBAGTCA HE HA BPOKASHHEIX
(6e3ycnoBEEIX) pehriexcax, OUpeAeNAIINAX AECTHHKTABHYIO
NeATeJ-HOCTE, A Ha IpHOGpeTeHHRX B TEYeHHEe JKH3HA Y-
JM0BHEIX pedaexcax. Jns muorux BAACB ceoiicreenno oby-
JeHHMe MOJIOAHAKE, B XO0Ae KOTOPOTO MOJoALIe ocolu nmony-
98107 CBRIeHHNH, KOTODEC HAKANAMBANACE B IIONYJIAINA B
TeyeHAe MHOPEX NoKoxeHmii. Hampumep, ¢IOHEI, BeAOMbIe
BOJKAKOM — CaMoil ONMBITHOMR CIOHMXOM, Y3HAIOT MeCTO pac-
HONOMEHNS BCOX MUIHEHHO BAKHEIX MECT, KOTODHE MOTYT
6EITL YAAJNERN APYY OT Apyra Ha Gojsblline PACCTOAHUS, H B
HOCJIeAYIOIIEM HAXONAT AOPOrYy CAMOCTOATENABHO. ¥ mrEn
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BcA HRPODMALNIAA O CEe30HHBIX MHIDAIMAX 3AJIOKEHA HA
ypoBHe Ge3yCIOBHEIX pedIeKcos.

Bricokoe pasBuTHe BhicIielf HePBHOI AeATeILHOCTH,
OCHOBAHHOH Ha YCAOBHHIX pediexcax, doOpMUPYEeMEIX B
Kope GOMBLIIMX NOJymapHili KOHEeYHOTO M03Ta, HO3BOAMET
MJIEKONHTAIUM NPOABAATE BEIKKOJACITHYIO SKOJOrAdec-
KYI0 ILNACTHYHOCTH. [loaToMy MIEKONMTAIONIME CcyMeln
SaHATL CAMEIC PASHGOODASHEIE PKOJOTHYECKHE HHIODH H B
HacrodAlnee BPpeMA ABAAIOTCHA NJOMHHHPYIOIQHM KJIACCOM
cpeZH MO03BOHOYHEIX.

AHaTOMAYECKHE KPHTEPDHR ANy ONpENeAeHHS CTeIme-
HE NCHXHYeCKOr0 PA3BRTHA OPraEN3Ma He ABJAIOTCA al-
COJIIOTHO HAEKBMIME. B yacTHOCTH, 86COANTHAA A OTHO-
CHTEJBLHAA MACCA MOJOBHOTO MO3ra He Beerja CYIleCTBeH-
na. Tar, HanpaMep, Macca FOJIOBHOrC MO3Ta MaKaKa, COC-
rapasger 62 r, ru66osa — 100, muMnanze 1 opaAryrana —
400 — 420, ropunan — 500, xomkn — 30, gexnduna — 1800,
xura —~ 7000, coona — 5000 r u T.4.

Iio oTHOCHTEABHOM Macce MO3Ta IO CPABHEHMIO C MAacC-
colf Tes MHOTHe MJICKONHTAIOMHAEe (PAR HH3MNEX Ofe3h-
AH, TPHIYHOB H AP.) H HEKOTOPHE NTHHUN HPEBOCXOAAT
yegoBexa. Poccmiickuit anrpononor .. Pormackwii
IPeAJIOMHAN ODHPHHANLHE « KBAJPATHRI yKAZATeIE MO3-
Tas» — nNpoHsBefieHHe aGCOoNIOTHOH MACCH MO3ra Ha OTHO-
cHTenbEYI0. HpuBesennniil ykasarens oTpakaeT ypoBeHb
uedanusanun, HIH «UePeGPONH3ANNES, T.€. ¢BEIHUYKHRY
Macchl MO3ra Hp# HCEAIOYCHHOM BIHAHHMM MACCHL Teja
HAa Maccy Mo3ra» (S.5I. Pornmckmii, M.I'. Jlepusn). Ilo
ZAHHLIM ABTOPOB, T4 BENWUYMHA COCTABISET Y HACEKO-
moaaesx 0,06; rpusynos — 0,19; nenoanosybrx — 0,25;
KONBMTHHX B XAMAHX — 1,14; nonyobe3naH 1 aMepHKaH-
CKHX KOPTHCTHX ofesbar — 1,37; ausmux obesban Cra-
poro Ceeta — 2,25; ru6GonoB — 2,51; nacromornx — 2,81;
KuToobpasnnix — 5,25; venoBexooGpa3HMX 06e3bdE —
7,85; cnonoB — 9,82; wenorexa — 82,0. CpaBHUTEeNLHEH
AHANMH3 «KBAAPATHOrO YKA3ATeNsI MO3las HO3BOIAET To-
BODHTE 40 CBAJIH HHTENEKTA ¢ NeATEIbHOCTLIO AHANHEH-
pyomeli KoEeYHOCTA (XEIKOr0 XBocTa, X060Ta, PYKA) V
JKHBOTHRIX ¢ Goabmod# Maccoit Mo3ra, y:xe He rosopsa mnpo
uenosexas (f. . Pornueckmii).



= Bonpochl Axa CAMOKOHTPOJAA H HOBTODEHAN

1. Kaxue npHsHaKy IPHCYIY XpsMIEsbIM phiGamM?

2. Onmuvre BHENIHEE CTPOEHME aKyJbl.

3. Uro coboii mpecTaBJEieT IIABHKEK?

4. Kaxoe cTpoeHne HMeIOT TOKPOBHL XpAIIEBbIX phi6? UYto
Taxoe IJIAKOHAHAS 4enrys ?

5. Ha xakme oTAe B moapasiensercs CKeJeT MO3BOHOY-
HBIX JKUBOTHBIX ?

6. Kakne oTZeJB BIAETAIOT B OCEBOM CKesiere?

7. Ha xaxue otaebl 104pa3fenserTcs yepen?

8. Uto Takoe no6apounbiil ckener?

9. KakoBo cTpOeHHe MbIMeYHOl CHCTEMDbI PbIG?

10. Kak oprans30BaHa ITHIIEBApPHTE/IbHAS CHUCTEMA 11O~
380H09HBX? Kakne yHKUMH BHIMOJAHAIT TieYeHb H HOAXKe-
JAYyAO9HAA XKene3a?

11. Kak mponcxoAMT rasoo6MeH y XPSIEBHX pb§?

12. Kakoe cTpoeHze HMeeT KPOBEHOCHAs CHCTeMa PbIG?

13. Kakoe cTpoeHHe HMeeT TyJIOBUnIIHAS noyka? Kak ona
¢yHxuMoHApyer?

14. Kaxoe cTpoeHHe HMeeT Yeurysl KOCTHBIX pBiG?

15. KakoBsl 0coGeHHOCTH CKeJieTa KOCTHBIX phi6?

16. Kakue GyHKLIMA BBIMOIHAIOT 2/]EKTPHIECKHE Opra-
HI pHIG?

17. choempoelmemeermaﬁepl{bﬁ&amapa‘rmcnmm poIG?

18. Onummure 0cO6EHHOCTH TrazoofMeHa KOCTHBIX DhIG.
Kaxne aononaHuaTesHble OpI‘aHbl razoofMeHa HMEXOTCA Y KOCT-
HBIX PHIG?

19. Kak opraHM3oBasa NoJoBas CHCTeMa XPAIIEBbIX PyIG?
KoctHBIX pyI6?

20. Kak niposcxoauT paspurHe pbi6? [Ipupexure mpHMEpEI.

21. Kax opraHnsoBaHa OeHTpaJIbHAS HEpPBHAs CHCTEMA
pui6? Kakoe crpoeHHe HMeeT TOJIOBHOH MOST?

22. Kakoe cTpoeHse UMeeT OpPraH 3pesns pbi6?

23. Hepeuncnre 0COGEHHOCTH CTPOEHHA HA3EMHBIX JKH-
BOTHHX 7O CPABHEHKIO ¢ PhGaMu.

24. Kakoe CTpOCHAE HMEIOT FIOKPOBBI TeNa 3eMHOBOAHBIX ?
Hoqemy ORM BCErJa BJAXKHBIE? ~

25. Ha xakwe OTAENbl NOApA3leNseTcs MOIBOHOTHLIH
croa6 ampuoHii?
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26. KaxoBo npoucxoxaeHne NoAbA3bIYHON AYTH HaszeM-
HBIX >KMBOTHBIX?

27. YeM xapaKTepH3yeTcs NATHOANAS KOHEYHOCTD?

28. Kak opraHH30BaHa AbixaTesibHas cucteMa aMu6uii?

29. YeM BhIsBaHA HEOOXOANMOCTD BTOPOrO KPyra KpOBo-
obpamenua’?

30. KaxoBbi 0COGEHHOCTH KOXKHBX ROKPOBOB PeNTHAMN?

31. Kak muddepeHipoBaH NO3BOHOYHBII CTOMG peIrTHITHiA?
Kakue ¢yHKuMH BHIOMLHOT nepBble BA HIECHHBIX NOIBOHKA?

32. YeM xapaKTepH3yeTCsa Yepen pernTHAHi?

33. Kak ocymecTBAgeTCA AbIXAHKE Y PENTHARNA?

34. Onumyure cTpoenne W GyHKUHH CepAla PENTHIHIA,

35. KakoBo cTpoerne Tasopoit novku? Kax ona gyaxumo-
HHpYeT?

36. Kaxoft oTaes rosoBHOTO MO3ra PENTUIHE ABASETCH
BEAYUIVIM?

37. Kakue BHAH nepbeB NTHL Bhl 3Haere? KakoBo mx
crpoenre B pyaxuun? Kax nmponcxoaar passutue nepa?

38. Kaxne ocoleHHOCTH HMeeT cKener nTui? YeMm ouu
BBI3BAHBI?

39. Kak opraHu30BaHa MBILIEYHAS CHCTEMA TITHI?

40. Kax ocymecTBageTcs ra3000MeH y IITHL?

41, Kak NpOHCXOAUT T010c006pa30BaHye y IITHL?

42. OnmuumTe KPOBEHOCHYIO CHCTEMY ITHIL.

43. YeM BbI3BaHA peyKIMA MPABbIX MOJOBBIX IyTEH ca-
MOK OTHI?

44, Kak NpOHCXOJHT Pa3MHOKEHRE ITHI[?

45. Kaxoe ¢TpoeHMe HMEIOT KOXKHbBIE TTOKPOBBI MJIEKOTH-
Tatlomux? Kakne nmpouseoankie anmnaepMuca Bbl 3HaeTe?

46. KakoBo 3HaY€HHE KOXH B TEPMODETY/ALAH ¥ MJEKO-
EHTAIOMMX 7

47. B cBs3Y C 4eM OTHLIBI ¥ MAEKOITHTAIONHE SBIISIOTCS
TETVIOKPOBHbIMH KHBOTHBRIMH? Kakue npeumymecTBa aaer
NOCTOSIHHAA TeMuepaTypa Teda? Kak oHa noagepxuBaercs’?

48. Kaxoe crpoenne uMeloT 3y6n Maekonuraoumx? Yro
TaKoe sy6Haa ¢opMyna? Kak ee cocTaBasior?

49. Kakoe cTpoeHHe HMeeT IHIIEBAPATENbHAA CHCTEMA ¥
MJIEKOTTHTAIOIENX, IHTAIOIMKIXCA PasIMyHol numeii?

50. Kaxue 0co0eEHOCTH HMeeT HEPBHAS CHCTEMa MJIEKO-
naTaoux? HYeM o6bscHAETCS HX CAOXKHOE NOBEACHHE?
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CoaepxaHne Floatun XaGpogeiwalme (Branchiata) .........o...e.eeeerveeeoviivnon o 187
Knaco PaKeoGpashbie (CIUSIBCER) ..............wvumeereeerssineeeon 187
WUMBOTHDBIE ... stesensetens e st 3 Nonrun Tpaxeftste (Tracheata) ..........co..uonceveevovesneecsssvcesnesnsesoen, 206
NOOUAPCTBO OQHOKNETOUHBIE (MONOCYTOZOA), Knacc Hacexomeie (insecta) 206
VAN MPOCTEAME (PROTOZOA) .....ovvvivimemmsmsmssmsmisessssssssssnsseons seees 4 MonTun Xenuueposble (Chelicerata) ................wncr oo, 233
TUIM CAPKOMAC TUMO®OPE! (SARCOMASTIGOPHORA) ....ccoovvnriornns 9 Knacc IMayxoobpasmese (Arachnida) ... 233
Knacc Caprogoswie (Sarcodina) .10 TUIT MONIHOCKY (MOLLUSCA) 249
Knacc YrymkoHocus (Mastigophora), Knacc Epioxonozue (Gastropoda) . 251
urm Kryrukoete (Flagellata) 15 Knacc Mnacmunqamowabepssie, unu feycmsopiamsle
Modxnace PacmumesnbHEIe K2ymuKoHocus (Phytomastiging) ... 21 {Lamellibranchis, unu Bivalvia) 267
fTodknace KuaDmibio KEYMUROHOCUE (ZOOMASHING) ............... 22 Knace Fonoeorozue (Cephalopoda) 278
THIT COPOBYIKM (SPOROZOA) 28 THI1 XOPAOBBIE ...... 204
Knacc MperapuHes (Gregarinina) 29 MNoaun Becvepenntie (Acrania) . 295
Knacc Kommpmeobpasuuie (Coccidiomorpha) 3 Noamn MosaoHouHble (Vertebrata), wm Yepentsie (Craniata) ... 306
TN KHAGIOCTIOPUAMMA (CNIDOSPORIDIA) 42 Paanen YemocTHopoTsie (Gnathostomata) 306
TN MUKPOCTIOPHIMY (MICROSPORIDIA) 45 Hadxknacc PutGet (Pisces) 308
TUIT MHOYIOPUM (INFUZORIA), Knace Xpswioasie psis: (Hondrichthyes) 306
UM PECHUIHBIE (CILIOPHORA) 48 Noagnacc MnacruiuaroxaGepwuie (Eiasmobranchil) .......... 308
Knace PecHuuHbe HHchyaopwu (Clliata) 47 Knacc Kocmiiie peibil (Osteichthyes) 340
Knaoe Cocyume whipysoprn (Suctoria) 54 Hadxnace Hazemnele nosaonounsle (Telrapods)...................... 379
NOAUAPCTBO MHOrOKRETOUHBIE (METAZOA) 57 Kriao 3emHoaoduse, unu AMguibuy (Amphibla) .....................379
TEOPUI IPOVCXOXEHNT MHOTOKTTE TOUHBIX OPTAHMAMOB .. 57 Kriaoc Ipecseiaiowuecs, ums Permumut (Reptiia) .............. 418
TUIT KALEYHONONOC THLIE (COELENTERATA} ....5wcoovvvecennisserrersn 59 Kiaoc Mmuypt (Aves) 444
Knace MuaponaHsie (Hydrozoa) 62 Knacc Mnexonumarowue (Mammalia) 492
Knacc CundponaHie Megysel (Scyphozoa) 77
Knace Kopannossie noavne (Anthozoa) 83
T MIIOCKME YEPBY (PLATHELMINTHES) 86
Knace Pectwitiie wepen (Turbellaria) 92
Knacc Cocansulnm (Trematoda) 103
Knacc NenTounsie yapeu {Cestoidea) 114
THI KPYTTIBIE YEPBU (NEMATHELMINTHES) ..ovevvevveversavisrissccne 135
Knace CobcTaenHe wpyTnkie Yeped (Nematoda) ........cuwcvennes 137
THIT KONbYATBLIE YEPBU (ANNELIDA) 154
MoaTwn Becnoncxosuie {Aclitellata) 159
Knacc Mrozouemunxoesse (Polychaeta) 159
Noamn Noncroesie (Clitefiata) .... 170
Knacc Manouwemusixoante (Oligochaeta) 171
TUIT YIIEHNC TOHOMVE (ARTHROPODA) 181
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