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YacTtb . XKuBble opraHmu3amMbli
Bupychl (BHekneTo4Hble hopMbl XKU3HW)

Bupycsl — BHYTPUKNETOUHbIE NapasuTsl, B 60nb-
LUMHCTBE Ccny4Yaes BbidblBalowme 3abonesaHus Yenoeeka, Genkopas oboouka
KWBOTHBIX U MUKPOOPraHM3MOB. BUpyCbl HE UMEIOT KINeTou-
HOro CTPOEHUsl, OHWU NpeacTaBnsalT coboil NepexoaHy
chopmy MexKay HEXUBOWN W XKUBOW NPUPOAOINA. HYKJIEHHOBAsl KMC/I0Ta

ONOpPHOE YCTPOHCTBO

annapar npuKpenieHns
LlapcTtBo Baktepuun
(OdpobsHkn — gosigepHbie opraHu3mMbl — NPOKapUoThI.)

Dopmbl KNEToK BakTepuia:
. WlapoBuaHble — KOKKW. MECTO NPHKPEILICHHA
. ManoykoBuaHble — Bauunnbl.
. AlyroobpasHo n3orHyTblie — BUGPUOHbI.
. CnupaneobpasHble (B BUAE BbITSHYTOrO WTONOpa) — cnupensol.
. Konouun baktepuii:
a) AUNITOKOKKMU;
©) CTPEenTOKOKKY;
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Ta6nuya 49. CrtpoeHue Gakrepun
OpraHougbl
bakTepunansHon CtpoeHue u pyHKLMN
KNeTKu
CocTouT U3 ABYX CNoeB, HekoTopble BakTepu UMEKT TPETUIA CrOK:
1 cnoli — membpaHa;
OGonovka 2 crioll — KneToyHas CTeHKa, npuaaeT NocTosAHHY0 opMy KIeTKe;
3 crioli — cnuaucTas Kancyna (CBOWCTBEHHA NULLb HEKOTOPbLIM
Baktepuam), salylaeT KNeTKy OT BbICbIXaHUS
BAskoe nonyxumakoe BeLWecTBO, HaX0AALWeecs BHYTPY KINeTKK,
LnTonnasma OCYLLECTBNAET B3aMMOCBS3b MEXAY OpraHouaamMm U TpaHcnopTupyeT

nuTaTenbHblIEe BelwleCTBa K opraHongam

HloepHoe BelLecTBo

MpencraBneHo B BUAE 3aMKHYTOW B KOMbLo Monekynbl [IHK, sensetca
HocuUTenem HacneacTBeHHOW MHopMauum

Pubocomsl

CuHtesupytoT 6enok

KneTouyHble BKNOYEHUA

Kpaxman, rmuKoreH, xupbl

KryTuk

BbipocT 0605104k KNeTku, opraHong ABMKEHUS,
HeKoTopble BakTepun He UMetoT HKIYTUKa
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Ta6nuya 50. Ponb GakTepuit B npupoae v X13Hu Yenoseka
Ponb Gak- '
= B npupopge B Xu3HK YyenoBeka
Tepun _
« royBeHHble Dakrepun yyact- |« OakTepum MOMOYHOKMCIIOro OpoxeHus wuc-
BYIOT B 00pa30BaHWK KaMEeHHOro | Monb3yrTcs ANS W3roTOBMNeHWsA kedupa, Kymbica,
yrns, Hedptu, Topcha U T. 4., CcMeTaHbl, CbIBOPOTOK, NPU KBaLLEHUWN NPOAYKTOB;
o « obecneunBaloT  KpPYrosopoT | « AN U3roTOBNEHUA KOpMOBbIX BenkoB (Bopao-
g BELLECTB B NPUMPoAE; poaHble bakrtepun);
2 « yyacTBYlOT B 0OpasoBaHUM | « YKCYCHOKUCNbIE DakTepun BPOXEHWUs UCMonbay-
o noYBbl, MMAOAOPOAHOrO CNos — | KT ANS NonyyYeHns BUHHOTO yKeyca;
§ neperHos, o BakTepum UCTIONL3YIOT B KOXXEBEHHON WU Tek-
2 e CBA3LIBAT  aTMOCHEPHLIN | CTUNBLHON NPOMbILLNEHHOCTU (NPY BbIAENKE KOXKM,
g asoT B BUAE [OCTYNHbLIX ANA pac- | NpU MOYKE INbHa U KOHONNN);

TEHWUWA HUTPATOB U HUTPUTOB;

e THWNOCTHbIE GBKTBDMM paana-
raloT Bellectea, genasi ux bonee
AOCTYNHbIMK ONA OpP. OpraHU3MoB.

o DaxkTepuum wuCMONbL3YIOT ANS MPUrOTOBNEHUS
CbIBOPOTOK W BakLWH;

o DakTepum ABNSAOTCA OCHOBOW MONy4YeHWUs aH-
TUOUOTUKOB (SIPUTPOMULIUH, HUCTATUH K Ap.).

OTpuuarensHas

« OonesHeTBOpHble GakTepuu
Bbl3blBalOT 3aboneBaHus Yy Xu-
BOTHbIX U pacTeHWi.

|« DakTepum rHUEHUA W OpOoXeHWa npuBoAsAT

K nopye NpoayKTOB NUTaHKUS;

« HekoTOopble BakTepun paspyliatoT Bymary;

« BbI3bIBAKOT KOPPO3WNID METanIoB;

« 6GonesHeTBoOpHbie GakTepuu BbidbiBaloT 3abo-
neBaHUa  YenoBeka, [JOMaWHUX  KUBOTHbIX
W KyNbTYPHbLIX PACTEHUIA:

a) y yenoseka 3abonesaHus — xonepa, Yyma, au-
3eHTepusa, TUd), aHrMHa U ap.;

6) y AOMaLLHMX KMBOTHBIX — YyMKa, Bpyuennes v ap.;
B) Y KYNbTYPHLIX pacTeHui — 6GakTepuos, oxor

. KOpb! NNOAOBO-ArOAHLIX pacTeHuin, S6MNoHu.

bUONOrua
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LlapcTBo MpuoHkLI

pubbl — ocobas rpynna KNeToYHbIX SAepHbIX OPraHM3MoB, UMEKOLWMX CXOACTBO C pacTeHus-
MW N XKUBOTHBIMW.

[pubsbI
| |
v | o
[necHesble
(NeHuumnn Opoxoku LLInsino4Hble
MYKOp) [l
¥ ¥
TpyBuaTtble MnactuHyaTtble
(MOXOBUK, (cbipoexka,
Benbii rpub) rpy3ab)

Ta6nuya 51. TpU3HaKK cxoAcTBa rpMboOB C paCTEHUAMMU U KUBOTHLIMMU

MpuaHaku cxoacTea

Mpu3HakM cxoAcCTBaA C XUBOTHLIMMU
C pacTeHnaAMHU

e B KJIETOYHON 0BONOYKE COAEPKUTCH XUTUH (BeLlecTBo, 0b-
pasylollee HapyXHbI CKeneT YNEeHUCTOHOrMX);

e 3anacHbiM NUTaTENbHbIM BELUECTBOM ABMAETCH [MUKOreH
(nonucaxapup, Y NO3BOHOYHBLIX KMBOTHBLIX OTKNaAblBaeTcs
B NEYEeHN ¥ Mblwuax);

e B KIeTkax rpvboB HeT xnoponnactoB (xnopodwunn), no-
3TOMY MO CNocoBy NUTAHWA OHW OTHOCATCS K reTepoTpodam;
e TEeno COCTOWUT M3 OTAENbHbIX HUTEWN, YacTO BETBALUMXCA —
ruch. Mdbbl B COBOKYNMHOCTM 0BPa3yoT MULIENWIA UM rPUBHULLY;
« rpubbl NpeacrasneHbl OAHOKNETOMHLIMU U MHOMOKIETOM-
HbIMK hopMamu.

s KneTku rpuboB MMEKT KNeTou-
Hyl0 CTEHKY (TBepaas obonouka);

s UMEeloT Manyto NoABUXHOCTb;

« HeorpaHW4YyeHHbIA poCT;

s [OrMnoleHne BewecTB U3 OK-
py)xarLlen cpefbl nyteMm Bcacbl-
BaHUA;

s pasMHOXalwTcaA crnopamu U
BEereTaTMBHO, YacTaMM rpUBHULI.
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JNInwanHuku

NnwainHmnkm — cumbruoTmyeckue opraHnuamMbl, COCTOSLLME U3 KNETOK rpuba u Bogopocsnu.

JNnianHuKn
] [
¥ ¥ ¥
HakunHble — cnoesuLle NucroeaTtkie — Kyctuctele — cnoeeule
MMEET BUA HANETOB UK CnoesuLLEe B BUAe B BMAE CTBOMNUKOB,
KOpOYEK, NNOTHO NNacTUHOK, cpacraercs ¢ cybecTpaTom
cpacTarLmxcs NpUKpenneHs! TOMNLKO OCHOBaHWEM (Arenk)
c cybeTtpatom (nekaHopa) K cybcTpaty rucpamu
(kcaHTOpUs)
Tabnuya 53. 3HavyeHue NULLaNnHNKOB B npupoge n XXM3Hu 4yernoBeka
3Ha- B npupoae [insi yenoBeka
YyeHue PUPOR

MonoxurensbHoe

o «lMuoHepbI» pPacTUTENbHOCTK, paspylakT ropHble Mno-

poab! 1 06pa3ytoT NOYBEHHbIA CNOW ANA APYIMX pacTeHWi.
« Bbigenas ocobble KMCNOThI, MEANEHHO paspyllaloT
ropHble nopoasbi.

« Cnyxart KOpMOM Ans XKUBOTHbIX (ONEHUIA NULLANHUK —
arens). CnaraloT Hano4YBEHHbI NOKPOB (B TYHAPE).

o JlMwanHukn cnyxat MecToM oBWTaHWs XWBOTHbIX.
Cpeav nuwanHUKOB XUBYT MHOro BUAoOB Becno3BoHOY-
HbIX M NO3BOHOYHbIX XMUBOTHbIX (KNewu 1 ap.).

« [locne oTMupaHus, pasnarasich, NULLANHUKK cO3pa-
0T HeobxoauMble ycrnoBusi Ansi obpa3oBaHWs MOYBEH-
HOro rymyca.

« fABnawTCA  WMHOAUKATOPOM
YMCTOro BO3ayxa.

e fBnAOTCA CbipbeM AN
XUMUYECKOW  NPOMBbILLNEHHO-
CcTW (ANsA W3roTOBMNEHUS UHAW-
Katopa — nakumyca), ¢apma-
LueBTUYECKON U nNapdgroMepHoiA
NPOMBbILLMEHHOCTU.

bUONoOrua
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Tabnuya 55.

Yactb 2. LlapcTBo PacteHus

OCHOBHbIe cucTemMaTuyeckue rpynnbl pacTteHumn

Mpynna
Yucno BUAOB

OcobGeHHOCTH CTpOoeHus
N XKN3HEeOeATenNnbLHOCTH

HU3HEeHHbIW UUKN

MpeacraButenu
MU UX 3HaYeHue

Hu3swwe pacTeHus

MopguapcTeo Hacrosiwme Bogopocnu (35000 suaos)

OTtoen
3eneHble
BOOopocCcnn
13 000
BMAOB

Xpomatorpadbl 3TMX BOAO-
pocrnen cogepxart 3efieHbIn
NUrMeHT — xnopodunn, no-
3TOMY OTNUYUTENBHBLIA NpU-
3HaK 3eneHblx Bogopocnen —

3eneHbln  LUBET crnoesuuia.
PacnpocTtpaHeHbl OHW ripe-
UMYLLECTBEHHO B MPECHbIX
BoAOeMax, HO HeKkoTopble

obuTaldT B MOPCKUX BOMO-
eMax U B HaseMHbIX YCrnoBu-
SIX, HO B YCNOBUSAX Nepuoau-
YecKoro yenaxHeHus. 3erne-
Hble BOAOPOCNU npeacTae-
NneHbl  OAHOKMNETOYHLIMW U
MHOrOKNeTo4YHbiMu  chopma-
MU. BONbLWIKMHCTBO OAHOKNe-
TOMHBIX W KONMOHWANbHbIX
BOAOPOCHEn WUMEeKT OfWH
WNU HEeCKONbKO KFYTUKOB, C
NOMOLLbIO KOTOPbIX Crnocob-
Hbl NepeaBUraTbCs B BOAE.

PaamHoxeHne 6Gecnonoe

(cnopamn KM KycouKamu

Tannoma) W nonosoe

(NMpoucxoauT OCEHLID).
LUWKIT pa3BUTUSA
XnamuaoMoHaabl:

B3pocnoe pacteHue (n)

3

rameTsl (n)
s

(onnogoTBOpeHue ramer)
I

3uroTa (2n)

UMeeT TBEPAYIO 3aLLUNTHYIO
0B0no4Ky. 3MMyeT Ha aHe
BoZoema.

0

4 BereTaTUBHbLIE KNETKU
(n) = 300cnopbl
obpasylotca B pesynbrate
Melo3a. B XM3HEHHOM LMKne
npeobnagaer BereTatMBHOE

rannonaHoe noKoneHue.

OOHOKNeTo4YHbIe:

xnopenna, xnamuao-
MOHaZa — cnyxar nu-
Wwen MEeNKUM XKuUBOT-
HbIM, OCHOBa (puTO-
NNaHKTOHa.
KonoHwanoHbie:
BOJIbBOKC — nuula ans
XKUBOTHBIX.
MHorokneToyHble
cnvporupa, YnoTpUKC,
knagocgopa — MeECTo
0buTaHna MEenkux xu-
BOTHbIX, oborawaioT
BOAY KMCMOPOAOM, CO-
CTaBMNSAT OCHOBY Op-
raHW4yecKoro BeLlecT-
Ba BOAOEMOB. Y4yacT-
BylOT B 0bBpazoBaHuu
NOA30MNUCTLIX noys
(xapakTepHblx ans ce-
BEPHbIX PaliOHOB).
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Hu3wwue pactexHus

Otoen
KpacHblie
BOOOPOCHH
4000 supoos

KpacHble Bogopocnu sBRATCA MHO- | PasmHoxawTtes  6ec-
FOKNEeTOYHbIMW OpraHnaMamMu, ux Teno | nonsiM  (cnopamu) u
npeacTaBneHo TannomoM Wunu croe- | nonoeeim nytem. XKry-
BULLIEM, MOMUMO 3€MEHOro MNUrMeHTa | TMKOBbIX  cTaguid B
OHW coaepXaT KpacHbli (QUKOSPWUT- | LUUKNE pasBUTUS HET.
pVH) 1 cuHKMin (chmnkouman) nurmerTsl. | Mpeobnagaet cnopo-
3anacHoe BeuwlecTBo — GarpsHkoBeIA | couT (n), obpasylomi
Kpaxmar, oTKnaiblBaloWWiiCs B UMTO- | B CNOPAHIusiX Crnopbl
nnaave. PacnpoctpaHeHsl B Mopsix U | (n). Nonosoe pasmMHo-
okeaHax (6GeHTOC), peaKo B MNPECHbLIX | XXeHue npoucxoanT
Bogoemax. Obonoyku KneTok HekoTo- | Bnarogaps naccuBHO-
pbiX BUOOB MOMYT MUHEpanu3oBaTbCs | My MEepeHOCY MYMKCKMX
conamMu Kanbuuss v marHua. Tannom | rameT K KEHCKOMY Mo-
umeeT (hopMy KYCTUKOB. NOBOMY OpraHy.

Mopdupa n Heko-
Topble apyrue
npeacraBuTenu
ynoTtpebnsioTca B
nuity. AHdensums,
cdwunnocopa — uc-
TOMHUK arap-arapa.
Muwa ana »XuneoT-
HbIX (MOpPCKMX U
NpuBpeXHbIX).
dopmMupyroT okea-
HUYyeckue ocTposa
BMecTe C Kopan-
namu.

Otpen
Bypbie
BOAOPOCHU
1500 BugoB

MHorokneTouHsle, obutareny Mopei u B uwvkne pa3suTua npe-
okeaHoB. CaMble BbICOKOOPraHWu3osaH- | 00raaaet crnopodmr (2n)

Hble W3 BOAOPOCNEN, TannoMm uMmeeT crnopaHruu
BypyIo OKPACKy 3a CHET 3eMIeHOro (XIo- cnopcgcpma
pochunn), opaHKeBbIX (KapTvHOWALI) W cnopsl (n)
KpacHoro (dykouuaH) nurmeHToB. Teno oﬁpa:;y‘rcgus npouecce
pasaeneHo Ha YacTu: pu3oubl, CTBOM U meiosa
NUCTOBas NNacTMHKA, WMEKTCs BO3- v

rameToduT (n)

OylHble My3bipbkK, YyOAepKusaoLlue VIMEET apXeroHy
pacTteHvie B BEPTUKAITbHOM MOSIOKEHUN. W aHTepuaMm
B KNeTouYHbIX CTEHKaxX MMeeTcs Lennio- s

o3a, HEeCKoNnbKo oTnuyarlasica no cnepmMmaTo3ouabl

CTPOEHMIO OT TakoBOW BLICLIMX pacTe- | Y ANLEKIETKM (n)
HWIA. uTaloTeca 3a cHeT (hoTocuHTesa, auroTa (2n)
(NpoayKTbl ero caxapocnupTbl: MaHHUT a

W NNaMUHAPWH). cnopocput (2n)

dykyc, ackocunna,
uuctosenpa, Mak-
pouuTuc, anapus,
arapym obpaayioT
obWwupHbIe npu-
OOHHbIE  3apocnu,
ABNAOTCA  MECTOM
obUTaHUs MOPCKUX
JKUBOTHBIX U NMULLENR
Ans Hux. AsnawTtcs
NPOMBILUTIEHHBIM
CbIpbEM AfA nony-
YeHus conemn Kanus,
noaa, ansrmHOBOW
Kucnotbl.  JlamuHa-
pusi cbegobHa.

bUONoOrua
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Mpynna
YUCro BMOOB

Oco6eHHOCTH CTPOEeHUA
M XM3HeaesATeNnbLHOCTH

YKU3HEeHHbIA LUKN

lNpeaocraButenun
M UX 3Ha4YeHue

Bbicwimne pacteHms

NMoguapcTBo Bhiclwine pacTeHus

K BbICLUMM pacTeHUsIM OTHOCHATCS pPacTeHUsl, TENO KOTOPLIX pa3fdeneHo Ha opraHbl (KopeHb, cTe-
Benb, NUCTbst). ATO CNOXKHBIE MHOTOKINETOYHbIE OPraHuambl, KNeTkn KoTopbix guddepeHumposa-
Hbl M 0bpasyl pasnuyHbie TKaHW (NOKPOBHAs!, NPOBOASLLAN, MEXaHuyecKkas v T. [.), UMerLyue
onpegeneHHoe yHKUMOHaNbHoe 3HavyeHue. MosiBneHne NoKpOBHOW W NPOBOAALLMX TKaHel Bbino
Ba)XKHENLUMM apoMOpd030M B 3BOMOLMU PACTEHUIA, T. K. NO3BOMNUINO UM BbIATK Ha cywy. MNokpos-
Hasl TkaHb NpeaoTBpalLaeT OT BbICbIXaHWMS pacTeHus, a NPOBOASLLAN CBA3bIBAET Mexay coboi
BCE YacCTW pacTeHus, TPaHCNopTUPYS BOAY, MUHEpasibHble U NUTaTesNbHbIe BelecTsa no pacTtu-
TENbHOMY OpraHu3my.

Bbiclune criopoBebsie pacTeHus

Otagen
MoxoBuaHble
25000
BUOOB

PacTteHusn, He wumelT npo-
BOAALLEW TKaHW (COCyaoB) U
MEeXaHW4YeCcKon TkaHu. Teno
pasgeneHo Ha crtebenb U
nucToobpasHbie BbIPOCTbI —
cdunnonabl, KOpHEW HeT,
WMHOrAa MMETCS pu3ouabl.
MutatoTca aBTOTPOdHO 3a
cyeT chotocuHTesa. MHorue
BuAbl 06NagalT rurpocko-
NMUYHOCTBID —  CMNOCOBHO-
CTblO yaepuBaTb BoAy 3a
CYeT BO/[JOHOCHBLIX KNEeToK
(bunnoungos). BctpevaloT-
Csl B OCHOBHOM B CEBEPHOM
nonyLapum.

PasmHoxeHue 6ecnonoe
(cnopamu, BeretaTuBHOE) M
nosioBoe pasmMHOXeHKe.
Ons onnonoTBopeHust He-
obxoguma Bopga. B cnyvae
OBYOOMHbIX pacTeHui, nopa-
BWXKHBIE CcnepMarto3ounabl C
MOMOLLILIO BOALI NonagawT B
KEHCKWIA MOMOBOW opraH, B
crnyyae OfHOOOMHBIX, MYyX-
CKME W XEHCKWe MNornoBble
opraHbl HaxoOaTcs Ha of-
Hom pacTeHun. Npeobnapa-
€T MonoBoe MoKoNneHue -—
rameTodpuT (3apPOCTOK).

Knacc IlucrocTe-
OenbHble MXU:
carHym — BbI3biBaeT
zabonaynsaHue nou-
Bbl, CNYXWUT HaKonu-
Tenem Bnaru. [loa-
JepxuBaet BOAHbLIW
BbanaHc,  obpasyet
3anexu Topda, 06-
napaet Gakrepuuna-
HbIM CBOWCTBOM, WC-
nonbL3yeTca B CTPOU-
TeNnbLCTBE [epeBsH-
HbIX Aomax (koHona-
TAT Wenu).
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Uukn pazButua
KYKYLUKWHA NbHa

o KYKYLWIKAH NEH —

Tawlleln crnopbl passusaeTcs
B TeyeHue 6-15 ner.

BaeTCsA CNopouT.

HbIA MOKPOB TyHAPbI
o S9POCTOR: o N XBOWHbLIX NECOB.
MYXCKOM ﬂ HEHCKNI « BOASHOW MOX
rameTout ULl | dporuranuc  mc-
Otaen neﬂmamso G elcne'ruu[] nonb3yeTcs  akea-
MoxoBuaHble P wae! [aiuekneTkul PUYMUCTAMM.
25000 C Knacc
BIOB lonnopoteopetye|
Tl Me4YyeHO4YHblE MXM
MrOT 2n MapLuaHLns
cnopocur
a3BVBAETCA Ha XEHCKOM ra-
TQpnTE naencrasnﬂeT Cco-
01 'KopobolKy Co cropamu
cnopsl (2n)
MHoroneTHue TpaBsHUCTBIC,| ||ukn passuTus cxofeH ¢ ma- | MnayH 6ynasosua-
BeYHO3eneHble PacTeHVsl. | nopotHukoobpasHbiMu. [Mpe- | HeIA, nnayH Gapa-
Mobern creniowmecs ¢ Npw-| o6napaer cnopodut (2n), B | Hew. Cropbl nmay-
AATOYHLIMU KODHAMM, LWWIMO-| chopanrsix co3pesaloT Criopbl | HOB  MCNOMbL3YIOTCS
BUAHBIMU - JIUCTLAMM, PACNO-| (n) 3 cnopbl pasBMBAlOTCA | B Ka4ecTBe AETCKOiA
Otgen P e MyTOg:aTO Ha| opHononble mnn oBoenonbie | NpUCkInk (haTy-
[InayHOBUAOHbIE gggroﬂgiq"gﬂgimraxécn:a ramMetoduT (3apoCTOK), §fu- | panbHbI Tanbk), B
500 Buaos. naFr)a:)Tcsq CﬂOpOE;OCHbFI)e 5 LUEeHHbIA Xxnopodunna, cyule- | BeTepuHapuu, B Me-
CTBYIOLLWIA B CUMEW rpu- | Tannyprum B -
i et il ke I8 y;e?ﬁms TquHmS s:ikgnzyjmﬁx C?}HHgFI\)ﬁ nuTbe Cpr?ﬂ
5 i [ S i J'|e;l Ona  onnopoTtBopeHust | obecbinaHua Moﬂe
[OB ramMeTouT M3 npopac- ; FRTeope v A
Hy>kHa Boga. W3 cnopel passu- | new.

bUONoOrua
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OTtoen
XBollueBUOHbIe
30
BMaoB

MmeloT 4dneHucToe KopHe-
BULLE C NpUAATOYHLIMU
KOpHAMM, 0T KOpHeBwLla
OTXOAAT Haa3eMHble nobe-
rn. OHu ObiBAKOT ABYX BU-
[OB. OflHM — BereTaTuBHble,
3eneHble, MyToBYaTO pas-
BETBNEHHblE, neTHWe, K
OCeHW OTMMpaloT, Apyrue
bypoBaTble, npsaAMble He
BETBALLMECH, pPa3BMBaKOTCA
paHo BecHoi. Ha Bepxyuike
BeceHHero nobera obpasy-
€TCA CMOPOHOCHbLIN Konoc,
nocrne CrnopoHOLWeHua oT-
MmupawT. [lobern cocrtoaT
U3 YINEHUKOB (MEXO0Y3nuin)
W Y3MOB C MYTOBYaTO pac-
NONOXEHHLIMW  NIUCTLAMMU.
Nuctea peayuMpoBaHbl
B Yyewyun. Knetkn pactexus
cnocoBHb! HaKannuBeaTthb Kpe-
MHE3eM, KOTOpbIA BbINOJI-
HAET MEeXaHW4eckylo W 3a-
LUTHYIO PONb.

obpasylotcs  rannougHsle
cnopbl. M3 HWX BblpacTatoT
3apocTkun (rametodutbl —
oAHo unu oboenonsie). On-
NnoAoTBOPEHWE  OCYLLECTB-
nsaeTcA TONbKO MpU Hanu-
Yun BOAblI HA NOBEPXHOCTU
rametocputa. U3 aunnowua-
HOW 3UroThbl passuMBaeTCH
3apofbil, a u3 Hero -—
B3pOCHbIA CNOpoguT.

Mpynna coDbeHHOCTHN CTPOEHUA . MNMpepctaBuTenu

Py OcoGe SINEIpY KM3HEeHHbLIW LMKN pea

4yucno BMAOB W XXWU3HeOeATeNnbHOCTHU W UX 3Ha4YeHue
MuoronetHue  pacteHusi. | B CNOpoHOCHBIX Konockax | Xsowm ABNAOTCH

MHOMKatTopamu no4ys,
Tam rage OHu npowus-
pactakT, no4desa HYy-
XKOaeTCA B W3BECTKO-

BaHuK. XBOWM HAB-
NAKTCA  COpHAKaMM
nactéuw, u rnonem.

XBoll noneeon npu-
MEeHsieTcs B MeauLu-
HE Kak MOYeroHHoe
CpencTeo.
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Mpynna
YUCII0 BUOOB

OcoBeHHOCTH CTPOEHUSA
1 XKM3HEOEesATeNIbHOCTU

XU3HEeHHBLIN UuKn

lMpeacraBuTenu
M UX 3Ha4YeHue

OTtoen
NanopoTHu-
KOBUAOHbIE
10000 Buaos

MHoroneTHne  TpaBs-
HUCTBIe (MHOrAa Aape-
BOBUAHbLIE) pacTeHus,
Teno KoTopbIX pasaene-
HO Ha KopeHb, cTtebens
u nuct. Yacto umerot
KOpHeBWlle W npu-
AaTOYHble KOpHW, Kpyn-
Hble NUCTbS Hecylme
cnopel. Monoable nu-
CTbA  ynuTkooBpasHo
cBepHyThl. JlucTes pas-
NeneHbl Ha YepeLuok U
NAacTUHKY. Xopoluo
pasBuTa NpoBoAALAas U
OCHOBHas (napeHxuma)

XapakrepHo nonoeoe, bGecnonoe,
BEreTaTMBHOE Pa3MHOXEHWE KyCou-
kamu KopHeBuwa. B Kn3HeHHOM
LumKkne npeobnanaer cnoposoe pac-
TeHne — cnopocuT. M3 cnopel pas-
BMBAETCA 3apOCTOK cepaueBuaHoM
hopMbl — 3apoCTOK (raMeTocuT,
yalule Bcero OfHOMofbIA), HA Hem
pasBMBAOTCS  CNepMaTo3ouabl U
anueknetk. OnnogoTBOpeHue npo-
necxoaut B Kanne Bofabl. M3 3urotsl
pasBMBAETCH CropoguT.

Uukn pazsutus
LWMTOBHMUKA MYXCKOro
cnopodcuT (2n)
(B3pocnoe nucrtoctebensHoe
pBCTﬁHne)

cnopsl (n) 3
(obpasyloTcs B pesynbtare menosa
B cOpycax, Ha nMﬁTbHX — Bansax)

Beimeplune nano-
pOTHWKKM 0o6paso-
Banu 3anexu ka-
MEHHOoro yrns. He-
dponenuc,  agu-
aHTYM MCNOnb3y-
TCA Ang oaene-
HeHusi. KopHeBu-
wa WUCnonb3yKTCA
Ons U3roToBneHus
FNIMCTOrOHHBIX fe-
KapcTB (LUMTOBHWK
myckon).  Mono-
Oble NUCTbA HeKo-
TOpbLIX  ManopoT-
HUKOB B HANOHWUK
ynotpebnawt B

TkaHn. HasewmHble na- # MALLY. BoaHble
NMOPOTHUKKA  Npeanoyn- cep,nues;%ﬁlé%uq?ﬁ OCTOK — nanopoTHUKM  —
TAT BMaXHble TeHu- canbBWHWA, TaW-
cTble Mecta obutaHus, aHTepuauu apXxeroHvuu naHAackuin - nano-
BOHblE hOpMbI  0OBU- MY>KCKKe no- YKEHCKMe no- POTHUK 1 Opyrue
TalT B 6onotax 1 cros- NOBblE opraHbl|  [10BbIe OpraHbi MCnonbL3yTCA
uMx BOAOEMax, [ApeBo- {4 1 Anda - yKkpaweHus
BMAHblIE bopmbl  pac- nepmMaTto3ongbl AnuekneTkn aKkBapuymoB.
NPOCTPaHeHb! TOMbKO B Mernkue, KpynHble, He- | || B CeBEpHbIX nie-
TPONUYECKVX Necax. NOABWKHbIE NOJBUKHbIE cax obuTaloT: Wu-
TOBHUK  MYXCKOW,
3uro1£f (2n) OpnAK 1 Ap.
cnopodut

bUONoOrua
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lpynna

LLaloT ceMeHa OT BHELU-
HUX BO3dencTBuin. B
cTebne pasnuyaloT: Ko-
py, ApesBecuHy (npo-
BOOSILYK TKaHb) W
cepAueBuHy (OCHogHasi
3anacarowjasi  MKaHsb).
Mpoeogawas TkaHb 06-
pa3oBaHa He cocyzamu,
a Tpaxeupamu. B cu-
TOBMAHBLIX KNeTkax HeT
KNeToK CNyTHULL.

MbiNbUEeBoe 3epHO npopacTaerT,
obpasyss nbinbuesylo Tpyoky, no
KOTOPOiA CriepMuii (HenoaBMKHbIN)
nonagaeT K anueknetke. B onno-
JOTBOPEHVMW NMPUHMMAET yvacTue
TOMNbKO OAWH CNepMuili U ogHa Ai-
LekneTka, OcTarnbHble OTMUPAIOT.
B pesynbtate onnoaoTBOpeHus
pasBuBaeTCs CemMsi C CeMEHHOW
KOXypOW, 3apofbllleM W 3HAOC-
nepmMom.

OcobBeHHOCTU CTPoeHUs . MpeacraButenu
q"'c;::“' M XXU3HeeATeNnbLHOCTH JKM3HEHHBIA LUK M UX 3Ha4YeHue
BeicluMe ceMeHHbIe pacTeHUs
BeuHoseneHble  (pexe | B uukne nonHocteio npecbnanaet | Knacc
nucTonagHbie) aepesbsl | cnopoduT (2n). OyHKUMIO cnopaH- | CaroBHUKOBLIE —
W KyCTapHUKU (TPaBAHU- | MU BLIMNOMHAIOT CeMA3a4aTku, OT- | gHelHUM BMAOM Ha-
CTbIX (popMm HeT). OTHO- | KPbITO PACNONOXEHHbIE Ha YeLlyit- NOMUHAIOT NanbMbl,
CATCA K rpynne CeMmeH- | Kax JKEHCKWX LUMLEK, B HWX Pas- | pernouaiotes B TPO-
HbIX pacTeHWid, Tak Kak | BUBAETCH XEHCKUU rameTouT — AU o
pasMHoXaromecsi ceme- | ABa apXeroHnsi C KPynHeIMU He- )
Hamu. CemeHa, B OTNW- | MOABWMXHBIMU ARLEKNETKaMM. CepaueBuHy  Heko-
use ot cropbl (ogHa | Myxckon rametocdut npegcras- | TOPbIX CAroBHUKOBLIX
KneTka), copepwart 3a- | n9eT cofoi nbinbLUesBoe 3epHo c | NanbM  MCNONbL3ylT
poablll, 3anac nuTa- | ABYMS HENOABWXKHbIMK cnepmMus- | B MULLY (copro).
TenbHbLIX BELWECTB WU | MU, cocTosiee U3 reHepaTtusHoii 1 | Knace MMHkroBble —
obonoyky. CemeHa oOT- | BeretatuBHoW KneTku. lbinbLeBble | npeacTaBneH  eauH-
OTtoen KPbITO pacnonoXeHbl Ha | 3epHa CO3peBatoT B MbIbLUEBLIX | cTBEHHbLIM npea-
Fonocemen-| HYeWykax LWUWEK (BW- | MELLKaX MYXCKkuX wuwek. [nfA | ctaguteneM  rMHKIO
e T | e ety Tpoactae | aEymoneeTHoe; npc-
8000 BuaoB ; 3 4 n3pactaetr B Asuu.
Hble [MOKPOBbLI  3aliu- | BeTpoM. [lonaeB Ha cemsi3ayarok, Akicer UCTOBYIO

NNacTUHKY, CXOAHY0
No CTPOEHWID C fu-
CTbAMMW  LBETKOBbIX
pacTeHuiA.

Knacc 3deppoBLie —
acheapa Unu XBOWHUK.
WmetoT 3eneHble ¢hoTo-
CUHTE3MpylolLMe  no-
Bern, nNUCTbs Yellyn-
yatble. CemeHa wuc-
NONb3YHT B MULLY.
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YUCIIO BUOOB

OcobeHHOCTU CTPOEHUSA
M XXU3HeaAeATeNlbHOCTH

YKM3HEeHHbLIA uMKn

MNMpeaocraButenu
W UX 3HaYeHue

Knacc
XBOWHbIE

B  ymepeHHoi  30He
npeacTtaBuTensiMm — ro-
NOCEMEHHbIX SBNAOTCS
XBOWHbIE. KopeHb xBon-
HbIX B OCHOBHOM
CTEepXKHEBON. B KOpHsaX
M cTebnax MHOro cmo-
NAHLIX X040B, 3anofl-
HEHHbIX 3hupHbLIMK
Macnamm u cMmonamu. Y
NUCTONAaAHbLIX XBOWHbLIX
(nMcTBEHHMLA) NUCTBA
MSrKue, nnockue, wurmno-
BUOHbIE pacnonoXeHbl
nyykamu wunu cnupans-
Ho. Y 6onblWKHCTBA
XBOWHbLIX NNCTbS BEYHO-
3eneHble, XKeCTKMe,
uronb4aTtble wWnn - Ye-
wyesnaHble no dopme
W OYeHb pasHOW ANUHbBI
(no 45 cm.). OHn no-
KpbITbl CIIOEM KYTUKYIbI,
npegoxpaHsawowen  oT
W3MULLHEro ncnapeHus.

i
Linkn pa3BUTUA COCHb

eMsl COCHblI
(3apoablw cemeHn)
4
CocHa
(B3pocnoe pacTteHue, cnopocuT)
78 b~
MYXCKME LNLLKN echmj LLIALLIKW
o
crnopaHrum cemMA3aYvYaTkn
) (Ha Yewye WMLL-
Meno3 KW, HecyT cno-
HO20 MeJIKUX Crio, paHrim)
(mukpocnopsi) ¢
(Bce cropel Meno3
passmBatoTCs) 4 KpyrHble
¢ cropel (Me2ac-
MY>XCKOM 3apoc- rops)
(I'IblﬂbLl.eBé}e 3€PHO)| TonLko oaHa)
nbinbLa nepeHo- £
XEHCKUN

CUTCHA BETPOM Ha

cemMs3avaTtok, Npo-||3apoCcToK rame-

pacraeT, o6pasys
FlbiﬂbLI,EBgIO prgK

2 cnepmus

(noctaenswoTcs
NUEKNeTke n
NbiNbLEBoNn Tpyde)

TohUT
(sHpocnepm ¢
2 apxeroHusmm)

8

ANLIEKNEeTKN
(no opHow
B KaXXOM apxe-

FOHWUN)
2

3uroTa
(ogmH cnepmuy (n) onnogoTBopseT
OAHY AnueKneTky (n))

cema (3apofblll CEMEHN)

Enb, cocHa, nuct-

BEHHWLUA, MOM)OKe-
BENMbHUK — OCHOB-
Hble nopoabl, obpa-
3ylolMe  necHble

MaccuBbl ceeepa U
YMEPEHHON 30HbI.

CeKkBoisl — 04HO W3
cambIx BbICOKUX
U AONrOXMUBYLLNX
pacTeHuin NnaHeTbl.
Kegp — pApeeHei-
Lee ronocemMeHHoe,
MOXEeT pacTM Ha
BbiCOTE bonee
2000 m. Beipenset
Bonblioe KOnn-
Y4eCTBO (PUTOHLMAOB.
XBOWHbIE WCNOMb-
3ylTCS1 B CTPOU-
TenscTBe, B Uen-
MIONo3HO-ByMarkHOIA
MPOMBbILLIIEHHOCTH,

B XUMWUYECKOW npo-
MbILLNEHHOCTN — K3

CMOfbl  MONyYaKoT
CKAMUAAP WU KaHu-
dhone. MHorve

JKMBOTHBIE MUTAKOTCS
CeMEeHaMn XBOMHbIX.

bUONoOrua
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Mpynna
4YUCno BUAOB

OcobeHHOCTH CTPOEeHUsA
M )KU3HEAesATeNbHOCTH

YKU3HEeHHbIN LUKN

lNpeacraButenu
W UX 3HaYeHne

OTtoen
MokpbiTOoCe-
MeHHbIe
(UseTkoBbie)
250000
BUOOB

[epeBbs, KycTapHuKW, Tpa-
Bbl. PacnpocTtpaHeHsl BO
BCEX KIMUMAaTUMECKUX 30HaXx.
OcHoBHasi oCcoBeHHOCTb —
Hanuyne LBeTKa, pasBuThe
CeMeHW BHyTpW nnoaa, T. e.
NOKPLITOCEMSAHHOCTL.  LiBe-
TOK — BUOU3MEHEHNE FeHe-
patusHoro nobera. Jlenect-
KA, ThIYUHKK, NECTUK — BM-
[ON3MEHEHMSA NUCTLEB.
WmetoTcs cnokHble NpoBo-
AAWME TKaHW, COCTofLLMe
M3 COoCcydoB, CUTOBWAOHBLIX
TPYOOK 1 KNETOK CryTHWKOB.
Cemanoyka 3alymileHa
cTeHKkamu 3aeasu. [Npoueccy
ONnoAOTBOPEHUST  npepaLle-
CTBYET OfnbifieHne — nepe-
HOC Mbifblbl C ThIYWUHKKA Ha
pbinbLe NecTuka U uBeTka.
MepeHoc nbinbupbl OCYyLLECT-
BMNSAETCS B OCHOBHOM C MO-
MOLLUBIO BETpa W Haceko-
MbIX, BCTpevYaeTcss Ccamo-
onbineHue. lnog ¢ ceme-
Hamu pa3BuBaeTCs U3 3aBa-
31 NecTuKa LBEeTKAa.

[ns noKpbITOCEMEHHbIX Xapak-
TEpPHO BereTatTuBHOE M NONnoBoe
(cemeHHoe) pasmHoxeHwe. [Ans
OnNnoAoOTBOPEHUA HE HY)KHA BO-
pa. B XXW3HeHHOM uMKne NosHo-
CTbio npeobnapgaet cnopodut
(n) — camo pacTteHue.

XapaktepHo [BOWHOE oOnnoao-
TBOpeHue. Havano uukna cosna-
[aeT C rofloceMeHHbIMU pacTe-
HusMKn. MyKCKO rameTochut —
NbinbUeBoe 3epHo (BereTaTums-
Haa W reHepaTmsHas), pa3suBa-
eTca B MNbibUEBOM MeELIKe Ha
TblMHKaxX. XXeHCKUA rameTo-
¢ut obpasyeTcs U3 OgHON Me-
racrnopbl U npeactasnaeT coboi
8-a0epHbIM  3apofbileBbIn Me-
wok. OgHa M3 KNeTok — Aiue-
knetka. [1se gpyrve cnueawTcs
B LeHTpe, obpa3sys AunnouaHyo
(4n) ueHTpanbHy knetky. Oc-
TanbHble NATbL MAYT Ha opmu-
poBaHWe 3apoAblleBOro Melu-
ka. B pesynbrate onnogoTso-
peHus OOMH CnepmMuin crivBaeT-
CA C SAWLEKNeTKoNW BTOPOM C
LEeHTpanbHOW KNeTKowu.

Knacc
OpgHoponeHbIe.
Cemelicmeo
3raKkoebie
3epHoBblE  KynbTy-
pbl (nweHunua,
POXb, SAYMEHb U
T. N.) — nuwesoe
3Ha4yeHue.

KynbTypHbie.
Cemelicmeo
nunedHele
pacTeHusa:  Tiofb-
naH, Hapuwuce,
YeCHOK, nyk -
naulesoe W ae-
KopaTuBHOE
3HauyeHue.
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OTaen
MokpbiTOoCe-
MEeHHbIe
(UseTKkoBLIE)
250000
BMOOB

UBETOK ﬂ

2 N
| ThIYMHKA H \| necTuk “
I I
NbinbUeBoe cemsno4ka
3epHO (B 3aBA3N)
73 > 4
BereTaTue-| feHepatus-| [Bapo/bilLeBbiit
HaA KNeTka| Had KneTka MeLUOK
{1 21 ) {1 |
nbinsLe- | lcnep-| icnep:| | aiue- |[ueHTpanbHas
asa Tpybkal | mui || Muia| | KneTka KneTtka
iy Il
[aurora (2n)] | TPUnnovaHas
——— KneTka
J
| 3apoabiw | [ 3H0CNEPM ”

Knacc
[eygoneHble
OcHoBHblE
KYNbTYpPHbIE
pacTteHus:

« CEeMeWncTBO
nacneHoBble
(kapTodberns,
TOMaThI, nepedu,
GaknaxaHsbl);

e CEeMeWCcTBO
6ob6oBkle
o (ropox,
haconsb,
apaxuc);
e CEMEeWNCcTBO
KPecToLBETHbIE
(kanycTta, peabka
MT.Mm);

*» CEeMeWcTBO
CITOXKHOL|BETHbIE

cos,
6008,

(noaconHeyHuK,
acTpbl, TEOpPruHsbl
MT.M).

bUONoOrua
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Ta6nuya 56. XapakKTepHble NpU3HaKku
ceMeicTB UBEeTKOBbLIX paCTEHIJIﬁ. Knacc ﬂBy.qOﬂbl-lble
OcobeHHOCTH CTPOG-
Ha3pawme | Dopmyna Co-
o Mnon HUA BETeTaTUBHLIX Mpumepbl
cemMencTBa uBeTKa uBeme opraHoBs
Crebnun yacto ykopoueH- | Tonbko Tpaebl. Ka-
i Helg, FUCTLA NPOCTbIE | NYCTa, peabka, Cy-
1';(9‘?:'3: Uoiolloaa T2ual 1y | Kucte Cpr:S:;( UenbHLe MNU paccedeH- | penka, nacTywes
u CTPyH HblS, BUOOUIMEHBHWA | CYMKa,  FYNABHMK
KOpHEel — KopHennoaw! NekapcTBeHHbIA
Tpabb!, Lepepss,
KucTb, K Crebnn vacto ¢ wvnamn, |kyctapumid. Wunos-
2. Poso- qd‘:f:;n‘ npo- nﬁno:om’ BCTPEvAIOTCA nobercebie |HUK, AGNOHA, pAGK-
éen-uue cTON MH oro-’ KOMKOYKK, TNWCTEA Npo- [Ha, nanyaTtka, rpa-
. YsNsT.. N.. | sonTuk, opeliex | CTH€ U croxbie ¢ npy- [Bunar,  semnaHvka,
LWMTOK pe NHUCTHUKAMW GOAPLIWHUK, PYWa,
BULLIHA, CNWBa
Crefnu TpaesHucThe | TpaBbl,  AepeBbA,
qﬂg:g;f:;ﬁ NWaHel, JMCTER NEPWCTO- | KycTapHuik, Bobwl,
3. BoboBLle napyc, BBCJ:Ia KueTe, Bob, CrOXKHEIE C  KPYTIHBIMM | COS, NIIONUH, FOPOX,
(2), nogouka | Foroexa Gobuk | npurMcTHAKAMK, TpoAYa- | YMHA nyrosas, aka-
, TOCTOXHbIe, 4acTo Bugo- | uwa, daconb, Kne-
(2 cpocwmxces)
M3MEHEHDBI B YCUKIA Bep, KaLUKa, OOHHWK
Ctefnu Buneyatoro pet- | Tpaesl.  Tomartsl,
. KucTe, BNE@HWUSA, TNNCTBA NPo- | NACNEH, AYWKMCTbIA
4‘H22::;e His)Mi5 T | 3aBUTOK, mﬂr%%a'xa CThig, HeKoTOphkie euAel | Tabak, neTyHmnA,
meTenka | PO UMEIOT  BUAOW3MEHeH- | nepeu, Gaknaxad,
Hble noGern — knyoHW 6eneHa, gypmad
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Tabnuya 57.

Knacc OgHoaonbHbIe

XapakTepHble NPU3HaKku LIBETKOBbIX pacCTeHUM

Hassanne | ®@opmyna Oco6eHHOCTH CTPOeHUS
. CouBeTtune Mnog Mpumepsi
ceMencTBea uBeTKa BeretTaTUBHbLIX OpraHoB
Crebnu yacrto
BUOOU3MEHEHbDI B Tonbko
1 " o NYKOBULY, UMEIOTCS Tpasbl. JlyK,
" ' Arona KopHeBuLa. JNucTbA YEeCHOK,
NuneiHsle O 343T 3434 vaule Gﬂ P t &
. kopobouka| yaNUHEeHHbIe, NMUHeHbIe nunuu,
WK NaHueToBUaHbIE. HapLWCChl,
YKunkoeaHue nuHenHoe TIONbMaHb!
WK ayrosoe
102uaTsM ST e |
. Tpasbl.
LiBeTku CnoxHbli p
n B3ayThiMKu y3namu. PocT | Muwenuua,
2. menme, ROTIOG, BCTABOYHbIN. OBEC, puC,
3 HeB3pa4Hble, CynTaH, 3epHoBkKa l kyKypy3a
nakoBble | oeuuarhie, MeTenka, MCTbS COCTORT 13 ;
TNTMHENHOW NINacTUHKN OBClHOr,
onbinsTCs novarok y
u Bnaranuiua, neipen,
BETPOM oxBaTblBatoLero crebens MATMANK

bUONOrua
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Tabnuya 58.

CpaBHUTEeNbHas XapakTepucTuKa pacTteHun

Knacca OgHoponbHbie 1 [1ByAonbHbIe

lMpu3Hakn

Knacc aBygonbHble

Knacc ogHogonbHbIE

1. Konunyectso
cemazfonen B saapofbilue

2 cemanonu

1 cemanona

2. Tvn KOpHEBOW CUCTEMbI

CrepxHeBas

MoykopaTas

3. Kunkosaxue nucra

Cetyatoe unu nepucroe

ﬂapanneanoe mnu ayroeoe

YeTbIpexyneHHbIn nnu

TpexuneHHble, pexe

KopeHb

2. MMornouwaet MuHepanb-
Hbie BelleCTBa U BOAOY,

3. WHorpa s3anacaet nuta-
TenbHbIe BeLlecTBa.

4, QObecne4ymBaeT cuMGKMO-
TUYECKWE OTHOLLEHUS pac-
TEHUA C MNOYBEHHLIMU OBK-
TarensamMu.

4. LiBeToK MATUYNIEHHBIN C BOMHBIM yeTblpexyneHHble ¢ NPOCTbIM
OKONOLBETHUKOM OKOJIOLIBETHUKOM
Cewm. KpecTtouBeTHble, CemM. 3nakosble, JlunenHsle,
5. MNMpumepkl
MacneHoBkle, Po3ouBeTHbIE OpxuaHble
Tabnuya 59. BeretatuBHbIe OpraHbl pacTeHUn
OpraH DyHKUMA BHellHee cTpoeHue BupoonsmeHeHus

KopHennogel (pena, mop-
KopHeBble CUCTEMbI MOTYT|KOBb), KOpPHEBble  KMyGHM
1. YpepxuBaeT pacTeHue B | OblTb CTEPKHEBLIMM U MOY-| (reopriH, GataTt); npuga-
noyee, KoeaTbiMn. B cmepxHegol | TOHHbIe KOPHU-NPUCOCKN

KOPHEBOW CUCTEME MOXHO
BblAENUTb  NaBHbIA KO
peHb, 0coBeHHO Ha craguu
npopactaHus cemeHu. B
moykosamoll KOpHEBOU
cucTemMe Henb3sa BblAENUTh
rmaBHbI KOpeHb Jake Ha
cTaguuM npopacTtaHusa  ce-
MEHMU

(nniow), BO3AYWHBLIE KOPHU
(opxupesn)

Buabl KopHeit:

1. nasHbin (pasBuBaeTcs
13 3apo/bILLEBOro KopeLuka)
2. [MpupaTtoudHblid (passuBa-
eTcs oT cTebna unu nucra)
3. bokoeble (paseuparoTcs
OT rnaBHOro, NpwaaTo4yHoOro
1 BOKOBBLIX — OTBETBIEHUE)
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Opran |

®OyHKUMA |

BHelwwHee cTpoeHue

BuogounzmeHeHun

Mober — ctebent 1 pacnonoXeHHbIE Ha HEM NUCTBA W NoYvku. Ha nobere mecTto npukpenneHus
nucTa Unu NOYKK HasbiBaeTcsa yanom. PacctoaHne mexay ABYMS yanamu — MeX40y3nuem.
MoasemHble: kopHeBULE (NaHabIW), nykosuua (Nyk), knybHu (kapTodens).

Crebenb

1. LlentpankHas ock nobera.
2. BbINOMHAET OMOPHYH U
NPoBOAALLYIO PYHKUMK,

3. BblHOCUT nUCTbS K CBe-
Ty, MHOrAa 3anacaeTt opra-
HUYeckue BelwlecTea U BO-
ny, ydacteyet B OTOCHH-
Tese (y TpaBAHUCTLIX pac-
TEHWUN).

4. OpraH BeretatMBHOro
pa3aMHOXEHHUS.

B 3aBUCMMOCTM OT MOMOXEHUS
B MnpocTpaHcTBe cTebnu nogpas-
OengdT Ha: npamoctodyuve (nme—
Huua), nonayyne (nanyatka non-
3y4as), Bblowmecs (BbHOHOK), Len-
naowmecs (nnowy). Mo copme
MOryT ObITb:  UMNMHOPUYECKKE,
TPEXTPaHHbIE, YeTblpexrpaHHele,
CMNIOCHYTBIE U T. M.

Crebenb 3nakoBbiX pacTeHuid Ha-
3b6IBAEeTCH CONoOMUHa

HapsemHble:  KONoYKu
(BOAPbILLIHKK), YCUKK
(orypeu), ycoel (3emns-
HUKa)

INucTten

1. PoTOCUHTES,

2. Wcnapexue Bofsl © Ue-
Nbl oxnaxgeHus (TpaHc-
nupauus) u razoobmeHa.

3. Y HekoTopbIX pacTeHu
B NIUCTLSAX 3anacakTcs op-
raHMyeckMe BellecTBa U
BOAa.

4, AsnaeTcsa opraHoMm Be-
retTaTMBHONO  pasmMHOMe-
HUS.

Jluet coctouT M3 NUCTOBOW nna-
CTUHKKW, TMPOHWU3AHHON  KUMNKamu,
€Cnn NUCT YepeLUKoBbid, OH elle
MMEET YepeLLOK, C NOMOLLbID KOTO-
poro kpenutcs K ctebnio. Jluctes
De3 Yepeluka HasbIBAKTCS cuasHn-
MW, JIucTbs MOryT BbiTb NPOCTHIMU
W CrnoXHoiMu. YKunkoeanue: cet4ya-
Toe (ayb), napannenbHoe (pPoXb),
ayrosoe (nopgopoxHuk). Mo ucce-
YEHHOCTU NIUCTOBOW  MNACTUHKK:
ueneHele (NOAOPOXKHUK), nonacT-
Hble (KrneH), paccedeHHble (Tbics-
yenucTHuk) u T. 4. Mo copme: nu-
HelHble (Hapuwmcc), oBaneHble (s6-
noxa) JluctopacnonoxeHve oqe-
peaHoe, MyToBYaToe, CYrnpoTvBHOE

Yeuku (ropox), Komouku
(kaktyc), npwucnocobn-
HUA OnNa NOBMWM Hace-
KOMbIX (pocsiHKa), ue-
Wyiikn  (Ha KOpHeBK-
wax), 4actu upeTka
(nenectku, TBIYUNHKN,
NecTukK)

bUONoOrua
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Tabnuya 65. PacTtutenbHbIe TKaHU
Ha:{::r:lue CrtpoeHue MecToHaxoxaeHus DYHKUUM
1. YyactByeT B 06pasoBaHuM HOBbIX
O6pasosa- Mepuctema obpaso- KNeToKk u ,umcpq:)epeHuwaumj ATUX
TenLHas BaHa XWBbIMW, Men- KNETOK B KINETKN OPYrMx TKaHE.:M.
(MepvcTema) KMMW, NMOTHO COMK- 2. Knetkun obpasoBaTenbHOW TKaHu
HYTBIMW KNeTKkamu, C NMOCTOSAHHO AenaTtca u auddepeHun-
KPYMHbIM S0pOM, pYHOTCA B KNETKN NOCTOSIHHBIX TKAHEN.
rycToin yuronnasmoi | KoHyc Hapactanus B | 1. ObecneuvsaeTt pocT OpraHoB B /INHY.
MepBu4yHas | U MENKUMKU BaKyo- | noykax, 3apoabiwe |[1. Bnarogaps AeneHUo KNeTok U ux
BepxyLleyHas Namm CEMEHW, Ha KOHuu- |anddepeHumaummn obpasyTcs TKaHu
Kax KopHem KopHei, NnoberoB, NUCTLEB, LIBETKOB.
BropuyHas PacnonoxeH wmexagy
BokoBas ApesecuHon u nybom | 1. Yrtonwexune ctedbns u KopHs.
(kamBuin) cTebneit u KopHen
1. TpepoxpaHseT pacTeHue OT Bbl-
CbiXaHus U Apyrux HebnaronpuaTHbIX
lMokpoBHas Pacnonaraetca Ha | BO3OEWCTBUNA.
TKaHb NOBEPXHOCTY 2. YvactsyeT B npoLecce AbIXaHus.
3. YuactByer B ofBmeHe BellecTB
MEXAY OKpYXKatoLLlen cpeaon.
CocTouT 13 cnos xu-
BbIX, MMOTHO COMKHY- | paononosena HE
Koxona | mwon aremo, Gon | noBSPRHOCTA nieTe- | | SR BEICES OT BHCENERNA
: eB, mMonoabix nobe- g
(enuaepmuc) | xnoponnacTtos. B Ko- roé aEER  ieiETaE 2. Yctbuua obecneumBaloT raso- u
Kule nncTeeB N 3e- uae"rxa BOAOOOMEH B pacTeHusX.

NeHbIX Noberoe Mme-
HTCA yCTbULA
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HasBaHue

BaKyosnu ¢ KNneTto4HbIM COKOM

cemeHax

Ehomis Ctpoenue MecToHaxoxaeHus DyHKUUMK
1. 3awurta oT nepenagos
TeMnepartyp, MexaHW4ecKkux
CocTouT 13 MepTBbIX KNeToK, | [okpbiBaeT cTebnu | Bo3aencTBuil, BpeauTenen.
Mpo6ka CTEHKW KOTOPbIX MPONUTaHBI | MHOTONETHUX pacTe- 2. MHorocrnonHas npobka
KWPOBbIM BELLECTBOM — CYy- | HUN KopHeBuLLa, | 0bpasyeT Ha MOBEPXHOCTU
BepuHom KnyBHM cTebns 3allMTHbLIA Yexon, B
KOTOPOM WUMEIKTCH YeyeBUY-
kv Ans raso- v BogoobmeHa.
Komnnekc MHorocnonHoun | MokpbiBaeT HWkHI0OW | 1. 3awmTta OT MexaHude-
Kopka — npobkn u Apyrmx MepTBLIX | YACTb CTBOMOB, XO- | CKUX NOBPEXAEHWN, nepena-
nepuaepma | TKaHewr, CMeHseT anUaepMuc | poLLo Bblpa)keHa | 4oB TemnepaTyp, BpeauTe-
Yy MHOTONETHUX PacTeHWUM y KOpkoBoro ay6a nei, MMKpPOOPraHnamos.
1. ®oTocuHTES.
 —— OcHoBHaa TKaHb COCTOMUT 2. 3anac nuTaTenbHbIX Be-
i OObLIMHO M3 XKMBbIX, TOHKO- LuecTB.
napeHxuma CTEHHBLIX KINETOK, CcocTae- 3. PasnuvaroTr TaKKke BO3-
NSIOLWMX OCHOBY OpraHoB OYXOHOCHYIO WU BOAOHOCHYIO
napeHx1umb.
Accummu- | Ctonbuatan wu  rybuyataa | B ocHoBHOM — B 3e- 1. @&
NAUUOHAA | TKaHb NUCTA, COAEPMKUT XNO- | NIEHbIX NUCTLAX W | 5 STpCHlTes
2. [a3oobmeHa
TKaHb ponnacTbl MonoAbix noberax
CocTouT w©3 oAaHopoaHblx | OHa Haxoputcs | 1. Hakonnexue  3anacHbix
TOHKOCTEHHBbIX kneTok, | B ctebnsx apesec- S”T?(Te”b“b'x BelecTs. .
T— g KOTOPbIX OTKNAALIBAKTCS | HbIX pacTeHmii chocgg:::dnopf:é)p?:ub.:;rlgngg
naperma |t e seuiecr. | nemnon. - KhyGms, | BTOPdHYIO  oOpasosarent-
! ' | HYKO TKaHb, 32 CYET KOTOPOW
Ba. Yacto umeloT KpynHble | nykosuuax, nnogax u NPOVCXOAUT  BeretaTMBHOE

pa3MHOXEeHWE PACTEHMUA.

bUONoOrua
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APEeBECUHHAA napeHxmma
N MexaHn4yeckKas TKaHb

HasBaHue
CtpoeHue MecToHaxoxaeHus DyHKLMM
TKaHW
B crebnax wu (nnwn)
NUCTbSAX  pacTeHuit
CocToMT M3 KPYMHbIX, 1. Cnyxut Ans 3anacaHus
Boposocxan bIXNO aCTIONOXeHHbIX | SacyHMBoro. — Kin- BOAbl acTeHuin 3acyLunu
napeHxmuma Enerox P marta (kaKTychbl, i KJ'TMh.Ff:aTa y
anoe, OyTbINoYHOE
AepeBo)
PasBuBaeTcsa y Boa-
Bosaayxo- KneTtkn aspeHxumbl obpa- - 60n3:JTHb'?x 2. Mo wmexknetHUkam BO3-
HOcHasi na- | 3yloT KPynHble BO3QYyXO- . Ayx AoctaBnseTcs K noasoa-
pacTeHuin B ctebnsax 3
peHXxMMa — | HOCHbIE MEXKIEeTHUKN HbIM yactam pacTeHui
aspeHxuma 1 uholhg, JUCThRx n obecneuneaeTca aspauus
P (poro3a, TPOCTHUK)
Mpoeopsiwas TkaHb | OcylWwecTBNSeT  TpaHCNopT
Mot Plocroe o misres SBMSIETCA COCTABHOWM | NMUTATENbHbIX BELIECTB OT
Luglﬂ ve ooy et y YacTblo [pPEBECHHbI | KOPHA K NUCTbaAM (BOCXoas-
(kcmnembl) v nyba | WK TOK), OT NIUCTBEB K KOp-
(bnoambl) HIO (HUCXOAALLMIA)
B cocTtaB kcunembl BXoOAaT
cocyObl (MepTBble BbITS- MaBHas npoBoasiasi TKaHb
HYTbIE KNEeTKW, NULLEHHbI BbICLUMX COCYOWCTbIX pacTe-
ﬂiﬂeﬁeHHiIX n,ep:roﬁongxe PacnonoxeHa Bl i, Owa Tgia{e ‘-IagTB eT
' | apesecune  cTebns, : Y Y
Kcunema CTEHKW KOTOPbLIX nponuTa- NOOROLAIISH  HOHS B TpaHCnopTe MuHepanbHbIX
(ApeBecuHa) | Hbl  NATHUHOM, nNpwaalo- KngH SOUTHEE T BelwecTe (BOCXOAALUMIA TOK),
WM cocynam  [ononHn- | TbeB‘ 3anacaHuu nuTaTenbHbIX Be-
TenbHYy TBEPAOCTL), LEecTB W BLINOMHAET OMNop-

HYH QYHKLMIO
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Ha3BaHue
TKaHW

CtpoeHue

MecToHaxoxaeHus

PYHKUMKN

dnoama
(ny6)

CocToMT 13 CUTOBMAHLIX
TPyOOK C KneTkamm cnyTHuW-
Kamu, ny6aHon napeHxuMbl
1 nyBsHbIX BOMNOKOH (Mexa-
Huyeckas TkaHb). CuToBUA-
Hble Tpybku obpasoBaHbl
KUBBIMW  KNeTkamu, rnone-
peyYHble Neperopoaku KoTo-
pbIX NPOHU3aHLI MEnKUMU
OTBEpPCTUAMM, obpaayto-
WwumK «cuton. B knetkax
HET saep, HO OHW WUMEeRT
LMTONMAasMy, TSN KOTOPOW
npoxoasT B cocegHue
KNeTkKW 4epe3 CKBO3Hble
OTBEPCTUSsI B NEperopoakax.
KneTku-cnyTHUKM coeaviHe-
Hbl C CMTOBMAOHBbIMW TPYyO-
kamy nnasmogecMamm  u
BbINOMHAKT, CKOpee BCero,
Tpodonyeckyto hyHKUMIO
(nuTaHue, cuHTe3 hepmeH-
TOBUT. A.)

O6pasyeT npoBoas-
wue nydyku B nybe
BOONb cTebns, Kop-
HHA, XWUMNOK NUCTEEB

MposoguT pacTBOpPEHHbIE
opraHu4eckue BELLECTBA,
obpasoBaHHbIE B JIUCTbAX
(HACXoQAWMIA TOK), B CTe-
6enb, KOpeHb, UBETKW, NNoAbl

BUONOIKA
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W MneyHble
Xoabl

KW, 3anoflHEHHbLIE CMOOoN
MK MNEYHbLIM COKOM

HblX, cTebenb oay-
BaH4MKa, Mono4as

HazBaHue
—— CrtpoeHue MecToHaxoxaeHus DyHKUUK
KneTtkun mMexaHudeckon | MexaHnyeckne TKa-
TKaHu (nybsHbie ¥ gpese- | HU B OCHOBHOM pac- | [lpuaaeT NnpoYHOCTb opraHam
MexaHu4ec- | CMHHbIE BOMOKHA) WMMEKT | NonoXeHsl B cTebne, | pacteHUs, NPOTMBOAEWCTBY-
Kasi  TKaHb: | TONCTble YTOMWEHHbIE W | B KOPHE UMeeTcs | eT paspbiBy Unu usnomy, ob-
BonokHa oapeBecHeBlWME 000NOY- | TONLKO B UEHTPEe. | pasylT Kapkac, MNoAAepXu-
K, nnoTHo npunerawiwme | OKpyKaT cocyau- | BaKOLWMIA OpraHbl pacTeHuns
OpYr K Apyry CThbl€ My4Ku
Cknepeunfbl — OKpyrfble
ObpasywT  cemeh-
KameHucTble | MEpPTBbIE KIETKM C OYeHb Hyrg K):JH{ DY, CKOp- ZawumwaT cemeHa oT
KNeTKu TONCTBIMA  OApeBecHes- | 1 exia Y BHELLUHUX BO3AEUCTBUIA
wumu obonovkamm yop
Beinenw- SYOSLO:XT Tﬂa K;bﬂgz'ﬂgif:;
TensHas BulgeneHue cekpeTta
binsig pasnuyHele BellecTBa A p
(cekpeThl)
Ha noeepxHocTtv nu- | 1. Beligenexue BELLECTB,
CTbEB Tebnei | 3awm MX OT n aHus
>Kueble knetku obpasyto- y cresne LHW gL a5 HOSA
Keneauctbie | e ANMHHBIE BLIPOCTHI — (cTpekaTenbHble KMBOTHLIMW, MUKPOOPraHus-
KNeTKn Kpanuebl, | MOB, UCnapeHus
BOMNOCKU BOJTOCKM, 3anoliHeHHbie
JKMIKHMM CEKDETOM Keneauctole Bonoc- | 2. BblgeneHue naxyyux Be-
KW repaHu). Y OCHO- | LWeCTB, NpUBMEKaoWmUx Ha-
BaHWA NENecTKoB CEKOMbIX-0MNbINUTENEN
Kusble «kneTku, 3anon-
HEHHBIE CNAZKUM Comep- LiBetok (vawe Bcero | BolgeneHve Hekrapa, npw-
HekrapHuku WAMBIM.  43CcTO  CMnbHo | Y OCHOBaHWS nene- | Bnekatouero HaceKoMbIX-
! CTKOB) onbINUTENENn
naxHyLum
CMonsHble MepTBble BbITSHYTHI KneT- | [IpeBecuHa XBOW- | 3almta OT MUKPOOpraHua-

MOB, MOBpexXaeHu, noepa-
HUS XUBOTHBIMMK
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bUONoOrua

BHyTpeHHee cTpoeHue cTebns

30HbI KOPHSA CtpoeHue DYHKUUKN
" MokpoBHasa TkaHb — Mo-
(1) KopHeBon uex- P
CcTosHHO  cnywmeato- | Obecneymsaet 3awuTy

NUK — Ha BEpXYyLUke
pacTyllero KopHs

wuecd, nnoTHo pacno-
NOXEHHbIE KINETKU

KOHYKMKa KOPHA

(2) 3oHa geneHus —
non KOpHeBbIM Yex-
TNIMKOM

Menkve, akTuBHO pJe-
NAWMECH KIETKU Bep-
XylweyHon obpasosa-
TeSbHO TkaHM

O6ecneynBaeT PoOCT KOpPHS
B ONWHY 3a CYeT Henpe-
PbLIBHOIO AENeHUs KNeTok

(3) 3oHa pocTa
(pactskeHusa) — me-
XAy 30HOW AeneHus
W BCacblBaHWS

CoctouT u3 BeicTpopa-
CTYWMX,  OJWUHAKOBbIX
KINeToK

KneTtkn Bnocnegcreuu cne-
ynanuaupytTcs, obpasys
pasnu4Hble TKaHW

(4) 3oHa BcacbiBa-
HWA — NepemMeLlaeT-
cA NoO Mepe pocTa

Xapakrtepusyetca Ha-
NUYUEM KOPHEBBLIX BO-
nockoe, o6pa3oBaHHbIX

KopHeBble BOMocku mnormno-
watoT BOAY
M MUHepanbHble  COMu.

kopHsa. Cpasy nocne | knetkamu  nokpoBHoW | KneTku npogomkarT cne-
30HbI pocTa TKaHM UManuanpoBaTbhCs
OcyuiectBnsetcss  TpaHc-
Copepxut cocyAbl | NopT BELECTB:

(5) 3oHa npoBege-
HUA — HaxoguTcs
cpasy 3a 30HOW Bca-
CblBaHUSA

(MepTBble KNeTku B BU-
pe Tpybouek) u cuTo-
BU/IHbIE TPYOKM (KMBbIE
KNeTkn, MMerlluue oT-
BEpPCTUSi B pasaernsio-
LLUMX UX CTEHKAX)

no cocyaam — Boaa u MUHe-
panbHble BellecTBa BBEPX
(k cTebno 1 NUCTeAM);

Nno CUTOBUAOHBIM KNeTkam —
pacTBOpeHHble  opraHuye-
Ckve BellecTBa BHM3 (K
KOPHHKO)
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Tabnuya 62. BHyTpeHHee cTpoeHue cTedns
Cnon TKaHW U KNeTKn DyHKUMNA
1. Kopa |CocTtout na koxuuel, npobku u nyda 3awmTHas
OpaHocnoiHasa NokpoBHas TKaHkb. 3awmTa oT nbinn, MUKPOOPraHM3MoB, nepe-
O6pasoBaHa XWBbIMW, MNIOTHOPACNOMNO-rPeBa, U3NULLHErD UCTapeHUs.
Koxuua |[KeHHbIMW KneTkamu C yTonuleHHow Ha-{Bogo- v rasoobmeH. Mmeetca B cnydqael

ochunn. Mimetotea ycTeulia

TPaBAHUCTBLIX PacTeHUn KU Monoabix cTeb-
nen

Mpobka

\Eymm)ﬁ cTteHkor. KneTtku copepxat xno-

MHorocnoinHas nokpoBHas TKaHb.
ObpasosaHa MepTBbLIMK, NMOTHOPACNO-
NOXEHHBIMW KNETKaMK C YTOSMLWEHHbIMM
o6onoYkamu, UMEKTCA YeYeBUYKN

O6GpasyeTca Ha NOBEPXHOCTU 3UMYIOLLMX
cTebneit, 3alWuLLaeT OT BHELUHUX BO3AENCTH
Buit (konebaHuit Temnepartyp, BblCbIXaHWs,
BpeauTenen u T. a.)

ny6

Obpa3soBaH ABYMs BUAAMM TKaHE:
MexaHuyeckasi — BOMNOKHa — MepTBble
BLITAHYTBIE KNETKW C TONCTBIMU CTEHKAMU;
lposodswas — cutoBraHbIe TPYOKM

1. Tpuaaet Npo4HOCTb.
2. [lposefeHve pacTBOPOB OpraHW4ecKux
BELLECTB OT NTIUCTLEB K KOPHIO

2. Kambuin

OpHocnonHasa obpasoBaTtenbHas TKaHb,
cOCTOSILAs M3 OAHOro cnos Aenswuxcs
KNeTokK

Poct ctebnga B TonwmHy u auddepeHumna-
umnsa KneTok. Hapyxy oTknaablBalTca KneT
Ku nyba, BHyTpb — peBECUHbI

3. Opese-
CUHa

O6pa3soBaHa Tpemsl BUgamMmu TKaHew;
[Tpoeodsiwasi — cocyabl

lMpoBeneHwe BoAbl U PAaCTBOPEHHbIX B HEN
MUHEeparbHbIX BELECTB (BOCXOASALLMIA TOK)

MexaHuyveckast — ApeBeCHbIe BOMOKHAa

OnopHas pyHKUUS

OcHogHasi — pbIXNO  pacnornoXeHHble

KNeTKW, HenpasunbHoW opmbl (B Cny-
Yae 3eneHblx crebnen coaepkuT xno-
ochunn)

3anacawuwaa B crnyyae BWOOU3MEHEHWN
ctebna. Hawbonee passuta B 3eneHbix
cTebnsax, B 9TOM Crny4Yae KNeTKM OCHOBHOW
TKAHW Yy4acTBYIOT B npouecce ¢hoTtocnHTesa

BWHa

OcHosHas TKaHb (3anacarolias) CocTouT,

4. CepAaue- (M3 KMBbIX, PbIXNO PacrnonoMXeHHbIX Ke-

TOK HenpasunbHOW (DOpPMbI, 3anosnHEH-
HbIX PA3NUYHLIMU BKNOHEHUAMM

3anacaiTca nuTatencHsle BewecTtea. Cno-
cobHa npeBpallaTecs B Aensimnecs KneTku
BTOPUYHOI 0OpasoBaTenbHOW TKaHW, YTO
obecnevnBaeT BereTaTusHoe pasMmHoXeHue
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Tabnuya 64. BHy'rpeHHee CTpOeHMe nN1UCTa
TxaHn nucTa CtpoeHune DyHkuun
MokpoBHan | BepxuaAs koxuua o06pa3aoBaHa NMNOTHO NpW-
TKaHb XaTeiMW Npo3payHbiMKU KNeTKaMn (4), He- OGpatueHa k conuuy, sawmta ot

NPaeuneHON POPMEI. HacTo NoKpeITa KyTu-
Kynoi Nm BONOCKaMu

BHEIWUHUX BO3ASWCTBUA W wvcnape-
HU1A

HumxHAA KoXMUa ODBIMHO MMeeT YCTbMua.
Yeteua oBpasoeaHel OBYMS 3aMBIKAIOWM-
MK (2) KNETKAMK, CTEHKK KOTOPBIX yTONwe-
Hel ¢ OOHOM CTOPOHBI, MEXOY HUMW pacno-
NoXeHa ycTbuuHas wenb (1). 3ameikaowue

PacnonoxeHa ¢ HWXKHeRW CTOpPOHbI
nucTa. 3awuTa, gbixaHwe W ucna-
peHne

KNeTKM MMeloT xnoponnacTsi (3).
OcHOBHasn . .
TKaHb: MNnotHo nexawwe xneTkm umnuHaprdeckon | PacnonoxeHa ¢ BepxHel CTOPOHD
HOPMEI € XNOPCMNACTAMM nucTa. CnysuT Ana (poTOCKHTE3a
— cronBuaran
OKpyrnble KnNeTkn ¢ mexkneTHUkamw, obpa- | PacnonoxeHsl Gnvxe K HwkHeR
—rybyatan | syloLuMMM BO3ZYIUHbIE NOMNOCTH, copepxar | ctopoHe nncra. PoTocMHTES + BO-
MeHblUee Konu4ecTso xnopodgunna Ao- v rasoobmen
Mexanue- JKunka nucra (eonokHa) ¥YnpyrocTe 1 NPOYHOCTE
HKurka nucra: Tok BOAbl W MMHEpPanbHLIX Be-
— cocvasl LWECTE OT KOPHA
MpoeogsiLan oy =
0K BOAbI U OPraHMYECKUX BELLSCTE
BUAHLIe TDYGKM K CTEDND 1 KOPHID

bUONDIUA
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FEHepaTMBHbIe OpraHbl

Tabnuuya 66. CrtpoeHue uBeTKa
OpraH CtpoeHue DyHKUMA
[MpocTol COCTOUT M3 NEnecTKoR,
OTCYTCTBYET [efieHne Ha Yalleuky | 3aliuiaeT ThIUMHKM U NEecTuk,
OKONoUBETHUK WU BEHYUK. NpUBMNeKaeT HaceKoMblX, Cro-

CroXHbIA COCTOMT M3 BEHYUKa W
yalueyku

coBCTBYET OMbINEHNIO

Yawenuctuk (B COBOKYM-
HOCTKU 0BpasyioT Yalleyky

Hapymele JINCTOYKW OKOoJNouBeT-
HUKa Yaule BCero 3eneHble, Tpa-

1. Cnyxat gnsa sawutbl opra-
HOB LBETKa B COCTOAHUN ByTOHA
2. WNHorpa 6bIBalOT OKpalleH-

3peBaeT MNblblUa

LBeTKa) BAHUCTbIE HbIMW, CNOCOOCTBYIOT OnMblNe-
HWKD, NPUBIEKAT HACEKOMBbIX
1. 3awmra rnasHbIX 4acrten
JlenecTtok (B COBOKYNHO- | JlenecTku OOMKHbI ObiTh APKO OK- LBETKa
cTu 06pasyloT BeHYUK aweHsl. Jlenectkn — Buaou3me-
FI).lBesfl'Ka) 2eHHble P——— A 2. lNpuBrne4yeHwe HaceKoMbIX,
. CrnocoBCTBYIOT ONbINEHNIO
s CocTouT M3 ThIMMHOYHOW HUTKU | YyacTue B ONbINeHun 1 onnoao-
TeluuHka (AHgpouent —
W NbiNbHUKA, BHYTPW KOTOPOro co- | TBOpeHun. Co3peBaHne My»KCKo-
COBOKYMHOCTb ThIYNMHOK)

o 3apoCTKa — NblbLUb

Mectuk (MMHeuen — coeo-
KYNHOCTb  MMOAONUCTU-
koB, obpasyrolmnx OoauH
(npocToit) MM HECKOTBKO
(CNOXHBIM) NECTUKOB)

CoctouT 13 3aBa3n, crTonbuka
W poinbua. BHyTpu 3aBasu coaep-
Xarcs cemsizadatku Unu ofuH ce-
MSA3a4YaToK

Pbinble ynasnueaeT nbinbLly,
CTONBUK  BLIHOCUT  pbibLUE,
BHYTPW 3aBA3WN B cemszadaTkax
CO3pEeBaloT ANLISKNETKA U Mpo-
NCXOOUT [OBOWMHOE OnMnoaoTBO-
peHue. M3 3aBA3u passuBaeTcs
nnoa, us cemsasadvatka — cems
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Tabnuya 67. Buabl couBeTumn

CouseTne — COBOKYMHOCTb LIBETKOB, 06beANHEHHbIX Ha CneunansHOM LIBETOHOCHOM nobere.
YacTo couBeTue coaepuT BUOOU3MEHEHHbIE NIUCTLA.
[Mpocmele couysemusi (KUCTb, NPOCTOW KONOC, NPOCTOW 30HTUK, KOP3UHKA) UMEIOT OfHY OCb.
CrioxHble cougemusi (CNOXHbIA KONOC, CRIOXKHbINA 30HTUK) — COCTOST U3 HECKOMbKMX NPOCTLIX COLBE-
TWIA, UMEIOT BETBALLYIOCS OCb.

y—— CouBertus —_—

MpocTelie CrnoXHble
Kuctb MpocToin MpocTou Kopautka CnoxHbIn CnoXHbIV
konoc 30HTUK Konoc 30HTUK
\’\_ | "4;?
S nlfs -8 : :,”
| | ‘g

I 9

Jf Rt
Mnop

Mnog — obpasyeTca U3 3aBA3M UBETKA NPU ONMOAOTBOPEHUK, ABNAETCA BMECTUIULLEM Ce-
MsiH. CocTouT U3 cemeHun, obpasyloLerocs U3 cemsasadarka u okononnoaHuka, obpasyroLlerocs u3
CTEHOK 3aBA3W.

Ta6nuya 69. v Twnbl nniogoB ~— ¥
Cyxue CouHble
« Opex (newwmHa, pyHAaYK) « KocTtaHka (BULWWLHSA, abpukoc)
« CemsaHka (NOACONHEYHUK, OQYBaHUMK) « fropga (tomar, BUHOrpan)
e 3epHoBKa (NweHuua, puc) « flbnoko (s6noko, rpywa)
« Xenyab (oy6) e TbIkBUHA (apbys, ThikBaA)
« Kpbinartka (kneH, 6epesa) « [lomepaHey (anenbCcuH, MUMOH)

« bob (ropox, akauns)

« Crpyyok (kanycrta, peabka)

« Kopobouka (mak, neTyHust)

« JluctoBka (aenbhuHUYM, NOTHK)

BUONOIKA
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Cemsn

Cems — opraH pasMHOXEHUS LIBETKOBOrO pacTeHus, obpasylowmitca B pesynsrare ABOMHOMO
OMNOAOTBOPEHUA U3 cemasadarka. OyHKLMUS CeMEeHU 3aKnioyaeTcs B 3aliuTe 3apoabilla, nepexvsa-
HMe HebnaronpUATHbLIX YCroBuUiA. 3anac nurartenbHbIX BeLecTs 0TKNaAbIBaeTca B ceMagonsax (B ceme-
Hax 6e3 sHaOCNepma) unu B aHgocnepme.

Puc.16 CTtpoeHue cemeHun ABYA0NbHOro
pacTeHus — cemsa haconu

Tabnuua 68.

1. Cemagonu
s 2. Kopeluok
3. Ctebenek
4. MNo4veuka
5. 3apogpbiL
6. CemeHHas Koxypa

Puc. 17 CTpoeHue cemeHun

CrpoeHue ceMsiH
OAHOAONbHbLIX U ABYAONBHLIX pacTeHUn

0AHOAO0JIbHOIO pacTeHns —
3€pPHOBKa nuweHuubl

. OkononnogHuK, cpocLunincs

C CEMEHHOI KOXYpoin

. QHpgocnepMm
. Cemapons
. MNMoyeuka

. Crebenek

. Kopewok

. 3apoabiw

YacTtu cemMeHun

OByAonbHbIE pacTeHus

OpHoAONbHLIE pacTeHUs

CemeHHas Koxypa

lnoTHas nerko otaenserTcs

Cpocuwiascsi ¢ OKONonao4HUKOM

Kopewok, crtebenek, no4edka,

Kopewok, crtebenek, noyeyka, ogHa

pPOX, kaba4yok | Tomar

3apoabiLu
OBe ceMagonu cemsagons
SHOOCHEDM Het aHpgoc- | MUmeeTca aHgocnepm, ¢ 3anacom HeT aHAoCTepMa
¥ nepma nuTaTenbHbIX BELLECTB P
®aconb, ro-| $uanka, Jlyk, nwenuua, | Ctpenonuct, 4acTy-
Mpumepsbl y H P y

NaHablw

Xa
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| UseTok

¥

<

|

MecTuk — BHYTPK
3aBs3n cemsAzavaTkv

L4

Thl4UHKa —
NbifbLUEeBbIe MELLKN

® y v
= m©

§ % E Metios Melios

g © % O6pasyeTca 4 cnopsi (n), O6pa3syeTtcsi MHOrO MEKUX

Q s B pa3BMBaeTCH TOMbKO OaHa crnop (n), passnBarOTCH BCE
28 3| |3 ! !

(&) —

Zo |6 |s [ Criopa |
28 T I
T 0 C KeHckuit 3apocToK — ra- MysHCKoI SEP0CTOK = ra<
2 |E v ,L METOCHUT (8 AASPHBIN 38- MeTohuT (NbinsLeBoe
8 Q poAbilleBbIi MeLoK. Agpa
o g_ x = npeBpaLlakTca B KNeTku) 36pHO)
8 |5 |3 — ! }
m E g I LlenTpansHas |ﬂﬁuel{neﬂ{a| BeretatusHas "enepaTvBHasn
S~ S 8 knetka (2n) Knetka KneTka
s8 2] |3 : -
= g @ o | Tpunsionanas (3n) kneTka | | Nbinbuesas Tpy6ka | |2 =

= H 3Hpocnepm ][ ﬂ 3uroTa (2n) H = =

= @ @

= - = =

| apogbiw cemenn | @) )
— — :
Cewn ]
— —

bUONOrua
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BUONOInA

Tabnuuya 71.

BeretatuBHoe Pa3MHOXeHue paCTeHHﬁ

-
-

EctecTBeHHOE (NPOUCXOAUT B NpUpoae ecTecT-

BEHHbLIM NyTem)

MoGeramu:

« Ycamu

(3emnaHuKa, nanyaTka)

« KopHeBuwamu
(naHapIwW, neipen)

o KnybHamu
(kapTodhens, TonuHambyp)
e Jlykoeuuamu

(nyk, 4ecHok)

o [Monsyunmmn noberamm
(nyroBoii yaiA, TpageckaHuus)

OTBeoeHuem

s OTBOAKAMM — YKOPEHHBIMU
BokoBbiMK noberamu (cmopo-
[WHA, KDbDKOBHUK)

NMuctbamu:
° BblBO,ﬂKOBbIMH NoYvkKa-

Y

MU Ha nucTesax (Bpuodun-
nym, cepaeyHuk)

KopHamu:

Y

« KopHeBbiMy OTNpbICKaMu
(manuHa, ocoT, TONosb)

YepeHkoBaHuem:

« Crebnesoe YepeH-
koBaHue (cMopoauHa,
KPBPKOBHUK)

« JluctoBoe YepeHKo-
BaHue (cemnonus, be-
roHuA)

« KopHesoe 4yepeHko-
BaHve (XpeH, manuHa)

MpueuBka:
« Konynupoeka (s6-
NOHS, rpyLua)
« Oxynuposka (po3a)

HeneHuem:

« Kycta (cupeHb, NuoH)
o KnyBHen (kapTochens)
- KopHesuwa (upuc)

s Kopheit (manuHa)

UckyccTBeHHOE (NPOM3BOAUTCS YeriOBEKOM,

AOnsl COXpaHeHUs1 COPTOBLIX Ka4ecTB)




531

YacTb 3. LlapcTBO XMBOTHLIE
OTnunyme XUBOTHLIX U pacTeHUNn

NMpuaHaku PacteHus XMBOTHLIE
leTepoTpochHOE (MEPTBOW OpraHuKon -—
Mutaxue ABTOTpOhHOE (hOTOCUHTES s
pog (P ) canpoduThbl UMK 3KUBOIN — NApasnThI)
Ectb uennionosHaa obonodvka, ea- 5
CrpoeHune KyOﬂMuXﬂopOﬂﬂa(}Tbl Het knetou- Het oBonouku, Bakyonei (sa uckniodeHy-
! 3 eM NULEBLIX Yy MPOCTEMLUMX), Xnoponna-
KNeTKu HOro UeHTpa (TONbKO Y HEKOTOPbIX ;
cToB. iMeeTcs KNeToYHbIA LeHT
O[HOKIETOYHbIX) Hear
Ticikiia O6pasoaTeneHas, NOKPoBHasA, Npo- | AnuTenuansHasa, coeguHUTENbLHas, Mbl-
BOAsILLAs, MEXaHNHeCcKas, OCHOBHas | Lue4Hasi, HepBHasi
ComaTtuyeckue: opr. ONOpHO-ABUra-
BeretatueHble: kopHu, nober (cre- : / o %
66nb, NUCTLA) P ( TenbHOW, KPOBEHOCHOW, [AbIXaTenbHOM,
OpraHbl : HEepBHOW, MULEBapUTENbLHOW, Bblgenu-
PernpoaykTuBHble: LUBETOK, Cemsi oot S ! 2,
nnog Ay u ' ' | TenbHOW, NOKPOBHOW, AHOOKPUHHOW C-M.
PenpoaykTuBHbIe: Opr. NOMoOBON C-Mbl
3anacHble
Kpaxman, 6enku, »upbl YKupsbl, rmukoreH, 6enku
ReLECTRA paxman, 6enku, xup pbl, oreH, 6e
CnocobHocTs | [NepemelyaTcsl TONBKO XIYyTUKOBbLIE
K nepeaswxe- | ogHOKNETOMHbIe. [ns MHorokneTou- | [Ans 6onblUMHCTBA XUBOTHBIX XapakTepHo
HAKD B NPO- | HbIX XapakKTepHbl TPOnuambl (POTo- | aKTUBHOE [ABMKEHWE
CTpaHcTBe TPONW3M — IBUXKEHWE K CBETY)
CnocofHocTb 4 Ona OonblWMHCTBA XMBOTHbLIX  TOMBKO
Ha npoTsxeHun Bceit MuaHu
K pocTy RPN e 3 B MONOAOCTM

AKTUBHOCTL B

He akTuBHBbI B BonblUMHCTBE CBOEM aKTUBHbI
ROMCKAX NULLM ea Hb 6onb CTBE CBOEM a

MmeeTca (pasgpaXXuMocTb Y BCEX, BbIC-
PasgpaxumocTb !
(pechnec) OTtcyTtcTBYET Laa HepBHaa AesaTenbHOCTb y bonee Bbl-

COKOOPraHW30BaHHbIX)

bUONoOrua




BUONOIuA

532
NMoguapcTBO nNpocrenwne

Bonee 30 000 BMOoOB
OpraHuamebl, TENO KOTOPLIX COCTOUT U3 OOHOW KNeTKW, SABNsioWenca LenbiM opraHuamom.
O6napatoT cnocobHOCTLI0 NepeHoCcUTh HeBnaronpusTHLIE YCNOBUS B BUAE UWCT, UMEIOLNX Cneum-
anbHy 3aWuTHy obonouky. O6utaloT B Bogoemax, novse, MHorue npunocobneHsl Kk obutaHuio B

Tabnuuya 73.

Tene Apyrux opraHM3mMoB: pacTeEHU, KUBOTHLIX U YernoBeka.

= Cpepa Mpepcra-
= PeA Oco6eHHOCTU CTPOEHUA U XU3HEeOeATeNIEHOCTH PeA
= obutaHmsa BUTENMU
5 | Obutatenu | He umeioT noctosiHHoi thopmbl Tena. Knetka nokpeita | AMeba 06biKHO-
s I 2| NpecHbIx KneToyHo membpaHoil, uuTonnasma WMeeT BCe opra- | eeHHas, Mans-
= o 3| BomoemoB, | Houawl, SAPO, CoKpaTUTenbHble Bakyonu. OBpasyioT op- | puliHbil  nnas-
© O F| NouBbl, He- | raHbl NepeaBKEHNs — NCEBAONOANN (TTOXKHOHOXKKM). modud, [usen-
i Z| KoTOpble Cnocob nutaHusa — darounTos, nuHouuTos. Becneacteue | mepuliHbil
= 50| napasutel ¢harountosa obpasyetcs nuLiesapuTenbHas Bakyonbs. Bei- | nnasmodud.
g_ 29 OerneHue NPpoUCXOUT Yepes CoKpaTUTeNbHYI Bakyonb. | BeTpevaiotcs
T ES AbixaHue (razoobmeH) OCYLLECTBNSETCHS Yepe3 HapyX- | NapaswThbl.
I° 3 < HYIO KIETOYHYIO MeMBpaHy.
Pa3smHoXeHve nyTem AeneHust KNeTku.
= Obutatenv | Amelot noctosiHHylo hopmy Tena. OpraHbl nepeasuxe- | deeneHa 3ene-
o NpecHbIX HUS — XIYTUKW. Ha nepefHem KoHLEe Tena umeeTcs cee- | Has
Qg | BOAOEMOB, | rouypcTauTenbHblii rmasok. VimeloTcs opravennisi co- | Berpevatotes
@ % gmgggﬁoﬁ' Aepxalume xnopounn — Xpomatodop. Y HEeKOTOPbIX | napasuriyeckue
- K”meq:; MMEETCA KNeTO4HbI POT 1 rnoTka. CnocoB NUTaHuA: Ha | hopve:  79M6-
= - . - ! !
?ﬁ ke. MNapasu- cBeTy — hOTOCKHTES, B TgMHore nuHoumTos. Muweea- | L, u mpuna-
£ = | Tudeckme puTensLHas Bakyonb He obpasyeTcs. HOCOMB
S S | dhopmbl BbigeneHue u rasoobmeH kak y Capkoaosbix. KONOHNAmBHBIE
@ PaamHoxenve Gecnonoe u nonoeBoe — Konynauus — hOPMBI — 80/Tb-
] cnusiHue AByx ocoben. SOKC
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NMoauapcTBO MHOroKneTo4YHble. 5ecrno3eoHoYHbIe

Tabnuua 75.

OCcoGEeHHOCTH BHYTPEHHEro CTPOeHUSA

cucTtem n opraHoBe

Tun KuweyHononoctHele. HacuuteieaeT okono 9000 suaos. MN'mapa

CrpoeHue Tena

[BycnoiHble, nonocTb Tena oTcyTcTByeT. PaguanbHas CuMMETpust.
AHancHoro oTBepcTMa HeT. HapyXHbld crnoil — akmodepma: KOXHO-
MYCKYfbHbIE KNEeTKW, CTpeKaTernbHble, HEPBHbLIE KINETKW, MPOMEXYTOYHbIE,
BHyTpeHHUiA cnoit — aHmodepma: NULLEBAPUTENbHbLIE U XKenesucTbie kneT-
kn. Mexgy cnosmu pacnonaraetcs mesornes. Ha nepegHem koHue Tena
POT OKPYXKEHHbIM Lynansuamu co cTpekatenbHbIMW Knetkamu. 3agHui
KOHeL Tena — nogoLwwBa, MECTO MPUKPENNEHUs K cybctpaTy

lNMuuieBapurensHas
c-ma

PoToBasi NonocTb, 3HTOAEPMA C NULLEBAPUTENBHLIMU KNETKAMU, CNOCob-
HbIMK K dbarounTosy. MNulieBapeHne NoNoCTHOe W BHYTPUKNeToYHoe. [u-
LLlBFI cnyxarTt OAHOKNeToO4YHble W MENKUe OopraHu3mbl. HSHEPEBapEHHbIE
OCTaTKn BblﬁpabeBalOTCF! yepes pOT

OpraHbl AbIXaHUs.
KpoBeHocHas c-ma.
BelgenurtensHas c-ma

[biIxaHue Bceil NOBEPXHOCTLIO Tena
KpoBeHocHas c-ma OTCYTCTBYET
BblA&ﬂEHHe OCYLLECTBINAETCA KINeTkaMn NoBepxXHOCTHU Tena

HepBHas c-ma,
OpraHbl YyBCTB

OuddysHoro Tuna. O6pasoBaHa 3Be3AYaTbIMK KINETKAMU, COeANHEHHbI-
MW OTPOCTKaMW. AKTMBHO pearupyet Ha nuily v pasgpaxeHue. OpraHbl
YYBCTB HE pasBuTbl, OCA3aHME BCEN NOBEPXHOCTbIO, OCOBEHHO YyBCTBU-
TenbHbI LWWynansLa.

Pa3mHoXxeHue

PaamHoxeHne becrnonoe (no4ykoBaHve) W nonosoe. XXvBoTHbIe oboenonkie
B 9KTOAEPME pa3sBuBalOTCH CrepmaTo3ounabl U SWLEKNeTKW, onroaoTeope-
HWEe NepekpecTHoe, OCYLECTBIIAETCA NnasallMm B BoAe cnepmaTo3oun-
damu. B peaynbTaTte onnogoTBOPEHNUS MOABMASTCH NNasatoLlan NnHYvMHKa —
nnadyra, kKotopasi NepeaBuraeTcs B BOAE WM 3UMyeT Ha [OHe Boaoema.
Y MHOrMx Mopckux chopm HabniogaeTcs yepenoBaHve ronuna — npukpen-
nexHoro k cyberpaty n ceoboaHonnasatoulein medyssl. ATn hopmbl Yepe-
AYITCA Apyr C APYrom

bUONOrua
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Tabnuua 77. KneTtku Tena KMWeYHOMNOMOCTHbLIX

(1]

E

[= KneTtkm

< P OcobeHHOCTH CTpOeHuUst DyHKLUMN

3 MCYHKU

g

(&)
é‘ 8 | B ocHoBaHun uMeloTcs OTpOCTKY GOCTRENAIT QOHOBHYIY MECOY [SKTO-
S " A ammoep o C' aepwmbl, obecneunBaloT  ABUXEHUE
X5 ‘ J’?br?oe :-:)HOKOHU,E? Y& | tena v ero otaenbHbIX Yacteit, uame-
25 | HeHne obbema Tena, 3aLuTy

3kTogepma

]

YyscTBUTENLHAA

OaHuM KoHUOM obpalleHbl Hapy-
Ky, ApyrMM npunerawT K 6asanb-
HOW mMembBpaHe. BbITaHyTbIEe C Bbl-
CTynarwnum Hapyxy KOH4YMKOM

BocnpusaTue BHelHWX pasgpaxuTe-
neu

i

HepsHas

3Besguatble C OTPOCTKaMK, nexar
MeXay CcoKpaTUTErNbHBIMU OTPOCT-
kamu Ha BaszanbHo membpane. B
COBOKYNHOCTU obpasytoT anddys-
HYIO HEPBHYIO CUCTEMY

Mepepaya BO3GYXKOEHWA K OCTanb-
HbIM KNeTkam opraHuama

4

CrpekaTenHas

KpynHble kneTku, cocrosiue u3
cTpekaTensHoW Kancynbl C SApOM,
BHYTPW HEe HaxoauTcsi cnupanbHo
CBEpHyTas nornasi crpekarensHas
HWTb. Ha noBepXxHOCTU KNeTkn ume-
€TCs YYBCTBUTENbHbIA BONOCOK

PacnonoxeHsl no Bcelt aKTogepme,
HO HauBornblLE KOMMYECTBO Ha LLynun-
Kax 1 BOKpPYr pTa cnyxaT Ans 3aluTsl
¥ Napanusauum XepTesi

O

MpomexyToyHas

Menkue okpyrnbie

CnocobHbl K AeneHuio U npespale-
HUIO B ApYyrvue BWAbl KNETOK, B TOM
yucne u B nonosble. ObecneynsaT
pereHepaumio U NOYKoBaHUe
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C©
5
3 KneTm Oco6GeHHOCTH CTPOEeHUNA DyHKUMMN
3 PucyHku P e
S
AueKkneTkKn — KpynHble OKpyrmble,
g HenoaBwxkHble. Cnepmartosouabl — | O6ecneynBaoT MNOMOBOE pPasMHOXe-
a Mernkue BbITAHYTbIE, [OBUraldTCs | HUEe, ONMO4OTBOPEHUE B BOAE
g &\— C NOMOLLbH XBOCTUKA
£
® Monosbie
(4]
2 KpYIHER, ~ BLITHHYTHE,. WMoIoT MepemelleHe NULWKM BHYTPW nuLle-
) MYCKYNbHbIE BOSIOKOHLA, JKIYTUKM, i
=i BapuTenbHoi nonoctn. ®aroumtos —
o crnocobHbl 0bpa3oBbIBaTh MOXHO- BHYTPHMKIETONHOS MMLLGBAPEHNE
& Muwesapun- | HOXKK
TesnbHas
KneTku aHTOAEpMbI COCPEAOTOYEHbI
OKOMO POTOBOrO OTBEPCTUSA, BblOENs-
KpynHble, GOKANOBUAHBIE, BbiE- T nmmeBaQMTeanbm cekpeT, obec-
NSIOT PASNUMHBIE COKDET! neuynBaloLMin  BHYTPUNONOCTHOE NU-
wesapexue. Knetkun nogoLwssl Bbiae-
A NAT KNEWKNiA CekpeT, ANs NpuKpen-
nexus K cyberparty

bUONoOrua
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BUONOIuA

Tun lNnockue Yyepsu
HacuuteiBaet 12 500 snaos.

Oco6GeHHOCTU BHELIHEro U BHYTPEHHEro CTPoeHus

Ha npumepe Benon nnaHapuu

CtpoeHue Tena

TpexcrnoliHble MHOTOKNETOYHbIE KUBOTHbLIE.

LsycmopoHHsia cuMmempus mena.

MepeaBuKeHWe C NOMOLLLK KOXHO-MYCKYNbHO20 MelwkKa (COCTOUT 13 anu-
TENUA U CUCTEMbI MbILLEYHbLIX BOMOKOH: KOMbLUEBbLIE, AMaroHanbHble, Npo-
OOMNbHbIE).

He umetoT nonoctu Tena. Y napasutuyecknx opm ecTb cneunanbHble
OpraHbl NPUKPeneHus.

MuweBapuTensHas
c-Mma

COCTOWUT U3 3KTOAEPMarnbHONM MOTKU U AHTOAEPMAarbHON, Creno3amKHy-
TOW KWLLKW. AHANLHOTO OTBEPCTUSt HET, Y napasuTuyeckux opm nuiiesa-
puTEnbHas cuctema peyumposaHa.

OpraHbl AbIxaHus.
KpoBeHocHas c-ma.
BelgenurtensHas c-ma

KpoeeHocHasn u AbixatenbHasi CUCTEMbl OTCYTCTBYIOT, AblXaHWe Npoucxo-
OUT BCE NOBEPXHOCTLIO Tena.

MosBnaTCs opradbl BbigeneHws — npoToHedpuann. BoigenutensHas
cucTeMa npeacTaBneHa CUCTEMON pasBETBMEHHbIX TPybovek, KoTopble
3aKaH4YMBaKTCH BblAeNUTENbHBIMUA NOpamu.

HepBHas c-ma,
opraHbl YyBCTB

HepsHas cucrtema cOCTOMT M3 NapHOro MO3roBOrO yana (raHrnus) u AByX
HEPBHbIX CTBOMOB (BPIOLLIHOrO U CMUHHOTO), COEAUHEHHBIX MHOrMOYUCNEH-
HbIMKU HepBamu. Y cBOBOAHOXVBYLLMX NPpeACcTaBUTENEN UMELOTCS ABa rna-
3a u ocsi3aTerbHble NonacTy.

PazmHoxeHwne

MepmachpoanTel. HacTo UMeloTcss NUYMHOYHbIE cTagun. lNapasutuyeckue
hopMbl UMEIOT CMNOXHBLIA LMK PA3MHOXEHWSA, CO CMEHOM X03AEB.
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Tun Kpyrnblie yepBu
HacuuTeiBaeTt 20 000 Bugos.
OcobGeHHOCTU CTPOoeHUA

Ha NnpumMmepe ackapugbl YyenoBe4yeckomn

Teno okpyrnoe, yanuHeHHoe.
NmeeTca nepeuyHas nonocTs Tena, 3anofiHeHHas XUAKOCTbI0, B Hel pac-

CTtpoeHue Tena NONOXEHbI BHYTPEHHUE OpraHbl.

Koxa nokpbitTa KyTUKynoi. [MOKpoBbl M Mblybl 06pa3yloT KOXHO-
MYCKYIbHbIA MELLIOK.
MuwesapuTensHas cuctema npeacTaeneHa nuuwesapuTensHon TpyGKon,
HayMHawLLlencs poTOBbLIM  OTBEPCTMEM = [NOTKA = NULLEBOA
= KULEYHUK (noaBnsaeTca 3afHas KULlka), aHanbHoe oTeepcTue. XKeny-

MuweBaputensHan ( A ) P y

cLiia [IOK OTCYTCTBYET.

Y HEKOTOPbIX XULUHBLIX U NapasuTUpYLMX YepBel UMEKTCA KYTUKynap-
Hble BbIpOCTLI — 3y6Ll. Y napasuToB pacTeHui rnoTka npeepalleHa B Ko-
NIOLLE-COCYLLIWIA opraH — CTUMeT.

OpraHbl gbIXaHuA.
KpoeeHocHas c-ma.
|BbigenurensHas c-ma

KpOoBEHOCHOW 1 AblXxaTenbHOW CUCTEM HET.
BoigenutensHasa cucTema rpeacTaBneHa OOHOKNETOYHOM Keresown
C ABYMS KaHanamu, OTKPbIBALLMMUCH B FONIOBHOW YacTu.

HepBHas c-ma,
opraHbl YyBCTB

OKonornoTo4Hoe Konbuo € oTxoasdwmmu cteonamu. OpraHbl YyBCTB He
pasBuTbl UNKU paseuTbl cnabo, npeacTasneHbl ocs3aTenbHbIMKU U CBETO-
YyBCTBUTENbHLIMW KNEeTKamu.

Pa3mHoXeHue

PasgensHonosnble, pasMHOXEHWE NONOoBOe, OM1odomeopeHue 8HympeH-
Hee. XapakTepeH nonosoi gumopduam. Passutne npsmoe unu Yyepes nu-
YUHKY. AALO C NIMHUHKOW HA NOYBE = KMLWEYHUK YenoBeka = fNYuHKa =
KPOBb = Nerkve = poT = KULWEYHUK = B3pocras ackapuaa.

Becrpevatotes xusopoaswme hopmbl.

bUONoOrua
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Tun Konbyartble YepBu
HacuuteiBaet 8 000 BuaoB

Ocob6eHHOCTU opraHu3sauum [oxaeBoro Yepss

CtpoeHue Tena

Teno BLITAHYTOE, KPyrnoe, cermeHTMpoBaHHoe. CumMMeTpus ABYCTOPOH-
HAS, pasnuyaloTcs BPIOLIHANA, CMUHHASA CTOPOHLI Tena, nepeaHun 1 3aj-
HU KoHewW. meeTca BTOpUYHasA NONOCTL Tena, BbiCTNaHHas anUTENEM W
3anonHeHHaa KUAKOCTbI. lMepeaBukeHMe C  NOMOLLIO  KOXHO-
MYCKYJTbHOIO MeLuKa.

MuweBapuTtensHas
c-ma

MuweBapuTenbHas cuctema — poToBoe OTBEPCTUE = [MoTKa = MNULLEBOA
= 306 @ KEeNyaookK = cpefHsas KALKa = 3a0HAA KUllKa = aHanbHoe OT-
BEPCTUE, XKeNne3bl.

OpraHbl ObIXaHWA.
KpoBeHocHas c-ma.
BblgenurensbHasn c-ma

KpoBeHocHas cuctema 3amMkHyTasi, COCTOUT U3 cocydos. Mmetotcsa Bonee
KpYnHble cocyabl — cepduya, npoTankuBawliMe KpoBb. Kpogb COAEpPXKUT
2emo20/106uH. lMNonocTHas xuakocTe obecneynBaeT CBsi3b KPOBEHOCHOWN
CUCTEMBI C KNEeTKaMu.

[bixaHue BCel NOBEPXHOCTLIO Tena.

BblgenutensHas cuctemMa — B KoM cermeHTe napa Hedpuaui.

HepBHas c-ma,
opraHbl YyBCTB

¥Y3noBoro Tuna: napHblit roNOBHOW raHrMuiA, NapHbie OKOMOrnoTo4YHbIe TH-
XKW, coeuHSLMECs ¢ OPIOLWHBIMU, Y MHOTMX KONMbYaTbIX YepBeil UMetoT-
CSl OpraHbl YyBCTB: rnasa, 06oHATENbHbIE SIMKM, OpraHbl OcA3anus. Y A0X-
AeBblX 4YepBel (B CBA3W C NOA3EMHBLIM 0Bpasom XW3HW) OpraHbl 4yBCTB
npeacraerneHbl 0CA3aTesSIbHBIMW W CBETOYYBCTBWTEIIbHBIM KNeTKamun no
BCEW NOBEPXHOCTU Tena.

PazmHoxeHune

PaspenbHononble unu sTopuyHele repmadpoauntsl. OnnogoTeBopeHue ne-
pekpecTHoe, BHyTpeHHee (y BoaHbix thopm B Boae). Passutue npsamoe.
Y HEeKOTOpbIX MOPCKUX KOMbYaTbiX Yyepeen — ¢ Metamopdgosom, umeercs
nnasatowas nuynHka. CnocobHbl K pereHepauum.
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Tun Monnrocku
HacuuTbiBaeT 130 000 Buaos

Ocob6eHHOCTU opraHusaumum
Ha npumepe lNMpynoBuk 6e33ybkKa

Crtpoenue Tena

,D,BYCTOPOHHFIH CUMMETPUA, TESIO HE CErMEHTUPOBAHO, MArKoe, COCTOUT U3
Tpex OTAeNnoB: ronosa, TynoBvLle, Hora. BonbLUMHCTBO MMEeT M3BECTKO-
Byto pakosuHy. C BHYTPEHHeW CTOPOHbI PaKoBUHbI BCE TEINO OXBaThiBaeT
MaHTUA — KOXHasa cknagka. l'Ipochchmo MeXay TeNoM u MaHTuen Ha-
3bIBAETCA MaHTUIAHOW NONOCTLIO. B HEll HaxoaATcs opradbl AblXaHus, oT-
KpPbIBAIOTCA OpraHbl BbiAENeHns, NonoBble NPOTOKU U KULLEYHUK.

MuweBapuTtensHan
c-Ma

Pot = rnotka = KenNyaok = CpeHAA K1LUKa (Bﬂa,[laiOT NPOTOKWN MNeYeHrHn,
MOMOraioLLein B NnepeBapuBaHnm niLin) = aHanbHoe 0TBepcTue.

OpraHbl AbIXaHus.
KpoBeHocHas c-ma.
|[BoipenutensHasa c-ma

KpoBeHocHasa cuctema He3aMkHyTa, cepdue OByxKamepHoe (NpyaoBuK)
unu TpexkamepHoe (bessybka).

ObixatenbHana cuctema — xabpul (6e3sybka) n nerodHsie mewkn (Npy-
[OBWK).

OpraHbl BblaeneHus — rnoYvku.

HepBHas c-ma,
opraHbl YYBCTB

HepeHas cuctema — pa3bpocaHo-y3noBaToro Tuna, COCTOUT U3 HepPEHbIX
Y3108, pacnonoXeHHbIX B rofoBe, Hore, Xabpax. Y ronoBoHOrMX opraHbl
3peHns pa3BuUTbl O4eHb XOpoLLo. BproxoHorve MMELOT rnasa v Wwynanbua.
[ns gByxXCTBOpYATLIX XapaKTepHbl OcA3aTenbHbIE KNETKM B HOre U Mo Kpa-
AM MaHTUW.

Pa3mMHOXeHue

BptoxoHorue — repmacdpoanTsl, ONnogoTBOPEHUE BHYTPEHHEE NepekpecT-
HOe, OTKMaAbIBalT sAila B BoAy. [JByCTBOpYATHIE U FONOBOHOMVE-
pasgensHononsie. OnNnNogoTBOPEHUE NEPEKPECTHOE, BHYTPEHHEE.

bUONoOrua
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TN YNEeHUCTOHOIMME Hauutbisaer 150 000 BUAOE
OcobeHHOCTU OpraHu3aumm npeacraBuTenen Tuna

CrtpoeHue Tena

Teno cerMeHTUpoBaHO, KOHEYHOCTU YNeHUCTble, (DYHKUMOHANLHO cne-
umManuaupoBaHbl (4Ns 3axeaTta nuwK, Ansa nepeasuKeHus u T. 4.), pacno-
nararoTca Ha pasHblx oTaenax tena. [smkeHne obecnednsaeTcs mblwa-
MKU. Teno NOKpbLITO XUTUHOBLIM NMOKPOBOM, 06pPa3yloWUM HapYXHbIA CKe-
NeT U BbINOMHALWMM 3alUMTHYIO (PyHKUMIO. B CBA3W C €ro NpoYHOCTLIO U
Manon pacTsKUMOCTLH, POCT YNEHUCTOHOTUX CONPOBOXKOAETCHA NMUHBLKOW.
BolaensawT oTAenbl Tena: ronosa, rpyab, 6piowko. Y HeKoTopbIx npeacra-
BuTenen (pakoobpasHbix, NnaykoobpasHbiX) oTAenbl CAMBAKTCA: ronoea u
rpyab, 06pasysa eauHbIA OTAEN — roNoBOrpyAb.

I'IumeBapm'eanaﬂ
c-Ma

MuweBapuTensHaa cucteMa: poToBOM annapar = rfoTka = nuuesoq =
}KEI'IWJOK = ﬂepeﬂHﬂH, Cpe,D,HHFl 1N 3agHAq KMLLKa = gHankHoe OTBBpCTHe
= Kenesbl. Vimeetca Habop nulieBapuTenbHbIX xenes (BbipabartsiBato-
LLMX CEKPEeT, YryyllaoLMi NpoLEecCh! NuLieBapeHus).

OpraHbl ObIXaHus.
KpoBeHocHas c-ma.
Bbu:lenuren bHaA C-Ma

KpoBeHOCHas cuctema HesamkHyTa, MMEeTCs NynbCcupylowuii cocyn —
«cepaue», u cocyabl (aptepum), N0 KOTOPbIM LMPKynupyeT remonumda
(no cBoemMy cocTaBy 4acTU4HO CXOAHAs MO COCTaBy C KpoOBbio). Obixa-
TenbHas cuctema: y BoHbIX hopM — kabpkl, y HA3eMHbIX — nerkue, Tpa-
xen. BoigenutenbHaa cuctema — marnburmesbl COCy/bl Y HACeKOMbIX W
naykoobpasHbIX, 3e/1eHbIe XKerle3bl, B OCHOBAHUW YCUKOB Yy pakoobpasHbIX.

HepBHas c-ma,
opraHbl YYBCTB

HepBHasi cuctema CoOCTOMT M3 HAATMOTOYHOMO W MOANOTOMHOMO HEPBHbIX Y3-
OB, COEAVHEHHbIX B OKOMOMMOTOYHOE HEPBHOE KOMbLO, W Yy3roB OpioluHoM
HepBHOM LenoYku. MHorve MeloT XopoLo pasBuTbie opraHbl YyBCTB: (hace-
TOYHbIE rMasa, opraHbl 0CA3aHNA — MEeXaHOoPEeLEenTopbl, OpraHbl cryxa.

PaamHoxeHue

PasgenbHononele, nonoso guMmopduam (oTnu4mMe camua M camku no
BHELWHUM npusHakam). Passutue npamoe (c HEMNONHbIM npespaleHnem)
1 HenpsiMoe (C NOMHLIM NpeBpaLLeHnem).

MpsaMoe: AAUo = NUYUHKA = B3POCNOE KMBOTHOE.

Henpamoe: aiuo = nuYmMHKa = KyKOnka = B3POCIOe XUBOTHOE.




Tun Urnokoxue

Okono 6000 BugoB
Mpynna BTOPUYHOPOTBIX MOPCKUX [IOHHBIX JXUBOTHbIX, CMOCOBHBLIX K MEANeHHOMY NepeBuKe-
HUIO MK NPUKPENIEHHbIX KO AHY. CUMMETpusa paaunanbHasi, Yalle Bcero natunyyesasi. BogHococyau-
cTas cuctema AblxaHus v BblaeneHus (npeactasnset coboil CUCTEMY KaHarnos, Mo KOTOPbIM Kypcupy-
et Boga), imeeTcsi KpoBeHOCHasA cuctema, opraHbl AblXxaHus paseuTel cnabo unm oTCyTCTBYIOT, NPUMU-
TUBHasi HepBHas cuctema. Monosoe 1 aHanbHoe 0TBEePCTUE PaCTIONOXEHb! HA NMPOTUBOMOMOXKHbBIX NO-
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nocax rena.

Tabnuya 84. OCHOBHbI€ Kfaccbl UTTTOKOXUX
Mpu-
SHakR Mopckue 3Be3abl Mopckue exu Fonortypuu

BcTpevaoTcs Ha  pasHbixX
ITIYSMHaX. YYBCTBUTEIBHBI K

[oHHble  Manonop-
BMXHbBIE XWBOTHbIE,

[OHHbIE ManonoaBWXHbIE KK-
BOTHble, WHOrga rogamu MoryT

CYLUMMM LUMMUKA, pacnono-
HKEHHBIMW npoaonbHbIMW
psigamu

W3 prRAoOB  NNoTHO
COoeJMHeHHbIX nna-
CTUHOK C cngAaLlmnmun
Ha HUX AONAHHBIMK
urnamm

coneHocTu Boabl. MNepensu- | cbutarT Ha  pas-
O6pas A HELIEA 5 P ocTtaBaTbCA Ha OOHOM MecTe.
raloTCsl C NOMOLUbLIO Ny4Yeid. | NUYHOM rnyéuHe.
MU3HK ~ | MuTaloTcs Menkumu  AOHHBIMU
MutatoTcs  OOHHbIMKW - XK= | MMuTalTCA XKUBOTHOMN
BOTHLIMW W OpPraHU4eckumu | u pacTuTenbHo RUBOTHEIMM, BOHOpOCHsIMM,
o THUIOLLIMMK OCTaTKaMu
ocraTtkamu nuLen
COCTOSIT U3 [IBYX CINOEB: HAPYXHOr0 OAHOCMONHOIO 3NUTENWSA U BHYTPEHHEro coepu-
HUTENIbHOTKaHHOIO, rAe pasBMBalOTCs 3NIeMEeHTbl M3BECTKOBOTO cKeneTa
Teno Mopckux exem
3aKMNYEHO B W3-
Ckener obpajosaH 13secT- BECTKOBbIV naHumpb | Ckenet ronoTypuin COCTOUT U3
MoKpoBbI | KOBbIMW NAACTUHKAMW, He- P yp

MENKUX  WU3BECTKOBbIX  Teney
pasHoit hopmbl, paszbpocaHHbIX
no Koxe

bUONOrua
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MpusHaku

Mopckve 3Be3abl |  Mopckue exu | Fonotypun

Muwesapu-
TensHas
cucrtema

HauunHaetcs POTOBbBIM OTBEPCTUEM, PacnornoXeHHblM B CepefvHe HUXHER no-
BEPXHOCTK Tena, OHO BeJeT B I{OpOTKIr‘Ii"‘I nuiiesond, 3a KOTOpbIM crieayeT KWLLUKa

Haiins pobeivy, mopckas
3Be3fa HakpbiBaeT ee
TENOM W BbIBOpayMBaeT
Xenyaok, Coku xenyaka,
nepesapusaioT MALLLY.
AHanbHoe oTBepcTue
nexuT Ha BepxHen no-
BEPXHOCTU

PoT okpyxeH oco-
Bbim YEesOCTHBLIM
annapaTtom ¢ MATb
sybamu, obpalieH-
HbIMWU HapyXy

KposeHoc-
Has cuctema

OBbIYHO COCTOMT M3 ABYX KOMbLEBLIX COCYAOB: OAWH CHabXaeT poT, Apyrom
aHaneHoe OTBepCTlﬂe; n pa,qmaﬂthlx COCY,E],OB, 4yumcno KOTOprX coenagaeT c 4Ync-
JIOM Wynaney y MOPCKMX 3BE3[

ObpasoBaHa KOMbLUEBBLIM KAHAOM, OKpYXaloLWuUMm MNuileBod, v 5 paguanbsHbIMu
kaHanamu. KaHanbl galoT OTBETBAEHUS K NAPHLIM HOXKaM — TOHKME Tpybouku, Ha-

BO'E"HO- YUHaUWKWecd ny3blpbkaMu W 3akaH4uBarlwmecs npmcocuoﬁ. Bo,ua NPOHWKaeT
LIS RO | g cUCTeMy Yepes KaHarn, (hunbTpysch Yepes NOPUCTYIO NMNACTUHKY

SeTa WcnonbaytoT cuctemy ana nepe- | Mcnonb3ylotT cuctemy ans rasoobmeHa u Bbl-

OBWXEHUSA W BbIAENEHUS Aenexus _

BonbWKWHCTBO pasgenbHononkl, HO BCTpeYarTcs U repmadgpoautel. Passutne

npoucXoanT ¢ metamopo3om. JInunHka ABYCTOPOHHE CMMMETpUYHAas, nnasaeT

Pa3mHoxeHue | B Tonuie BoAbl. >KMBOTHbIE CNOCOBHBI K pereHepaluuny — BOCCTaHOBNEHWIO YacTen

Tena. M3 HeGonbWOro Kycouka MOPCKOM 3Be3[bl MOXKET MONYyYUTLCS Lenblit op-
raHn3m
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Tun XopaoBble

Bonee 40 000 Bugoe

pynna BbICOKOOPraHW30BaHHbIX XUBOTHLIX C ABYXCTOPOHHEW CUMMETpUEl Tena, UMetoLmux
BHYTPEHHWI OCEBOI CKENeT — XOpAyY Ha pasHbix CTaausax pasButusi. Xopaa — NNoTHbIA XpALLEBor onop-
HbIW TSK, TPEXCMONHOE CTPOEHWE, BTOPUYHASA NONOCTL TeNna, BTOPUYHLIA poT (y Bonee BbICOKOOpraHu-
30BaHHbIX XMBOTHbLIX NMEPBUYHLIN POT 3aMblKaeTcs U Ha ero MecTte obpasyeTcs aHanbHoe oTBepcTure,
a BTOPUYHbIA NPOPE3bIBAETCA HA NPOTUBOMNONOXHOW CTOPOHE).

HepsHas cuctema — B BUe HEPBHO TPYDOKW, pacnonoXeHHoin Haa xopaon. MNuwiesapurens-
Has cuctema — nuwleBapuTenesHas Tpybka, pacnonoxeHa nog xopaon. KposeHocHas cuctema — 3ami-
HyTasi, UMeeTcs cepaue, pacnofioXXeHHoe Ha BpIoLLIHOW CTOpPOHE Tena.

Geprle wenu B rnoTke.

Ta6nuuya 85 NMoaTtun BecuyepenHbie
Cuctembl OpraHoeB. nuuie-
Q HepBHasa cuc-
O | CtpoeHue Te- BapuTenbHas, KPOBEHOC- PaamHoxeHue
© Ckenet Tema, OpraHbl
S | na, nokpoBbl Has, AbixaTenkbHas, Bbl- Wokghmes pa3BuTne
aenvtenbHan y
MNuuweBaputensHbii  Ka-| HepsHas PaspgenbHonornble,
Han: poT, r1oTKa, KUWeyHas | cuctema B Bu- | ONOAOTBOPEHUe  Ha-
TpybKa (0T nepenHeit Yactu|ae  HepsHoiA | PYKHOE.  AndHuk ¢
% KULLEYHMKA OTXO0AUT nede-| TPyOKu. CeMeHHWKW  pacnoro-
T | Teno coctout HOYHbII BBIPOCT), aHyC. OpraHbl ”MKEHH RN T
© | us Tynoeuwa, OauH Kpyr KpoBooGpa-|u4yecTB:  Luy- B?:Hemlﬁ:f:fif;?
& |xeocra, nnas-| Xopma |WeHMs, cepAua Her, xo-|nanbua, ofo-| > A LT o R
S | HUKa, NOKPbI- NOAHOKPOBHbLIE XUBOTHBIE. | HATENbHaR garomaﬂ amﬂanonm
o -
o Y OpraHbl AbixaHus — Xa-|aMka :
E TO Koxen P A TawlWadacAd  JIMYMHKEA,

OpraHbl BblgeneHuss —
HedbpuauH  (BblOAENUTENb-
Hble TpyBo4KN)

koTopas nnasaer B
Tonuwie BoAbl U nocte-
MEeHHO npespallaeTcs
BO B3POCNyt 0cobb

bUONOrua
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Mogrun NMo3BoHOYHLIE (MK YepenHbie)

lMo3BOHOYHLIE BeayT Bonee akTUBHbLIN 00pas Xu3Hu 1 umetoT Bornee BbICOKWIA YpOBEHbL opra-
HU3aUUM CUCTEM OpraHoB: NOSBNSETCA rONoBHOW MO3r, DOPMUPYETCH XPSALLEBOWH U KOCTHbLIW CKEner.
(BO3HUKHOBEHME Yepena, YenCcTHOro annapara 1 NapHbIX KOHEYHOCTel), NoABNSeTcs cepaue, nerkue.
YKnsHeneaTenbHOCTb OCHOBaHa Ha MOSIBNEHUM YCMNOBHbIX U 6E3YCNOBHbIX PENEKCOoB.

Ha.ql(nacc PbIObl HacuutsisatoT 700 000 BUOOB

CtpoeHue Tena,
NOKpPOBbI

Ckener

Cuctembl opraHoB

HepBHas cuctema| PaamHoxeHue,

OpraHbi YyBCTB

pa3BuTue

ObTtekaemasn

dopma Tena —
npucnocobne-
HWEe K nnaea-
HAO B BOAe.
Otgensl Tena:
ronosa, Tyno-
BMLLE,  XBOCT,
nnasHukn. Te-
no NOKPbLITO
KOXEWn, Yellyen
(kocTHas n
nnakowgHasa) v
cnuabio. Yelwys
sawmwaetr  oT
noBpexXaeHni

“ He npensiTcT-
ByeT  u3sruba-
HUIO Tena.
Cnusb  ymeHb-
laeT TpeHue
Tena o Boay
NPy OBUKEHWI

TynOBULLHLIN U
XBOCTOBOW OT-
nensbl Nno3BO-
Ho4yHuKa. KocTt-
HbIn Yepen, Ko-
HEeYHOCTU -
nnaBHUKM  0D-
pasoBaHbl
MHOXECTBOM
MErKNUX KOCTEN.
WenHblin oTaen
OTCYTCTBYyET.
HenoaswkHoe
coyneHeHue
yepena wu no-
3BOHOYHMKA.
BHyTpu no-
3BOHKOB -
XpsleBble Oc-
Tatkn  xopabl.
MyckynaTtypa B
BMAE LUMPOKMX
NEeHT

MuwesapuTensHas
cucTema: poT = poToBasd
nonocTb (umeet 3yObl) =
rmotka = nuweeson =
WEeNnyaok = KUWEYHUK =
aHarnbHoe oTBEpCTUE;
ne4YeHb W MNOMKenyaoy-
Haa xenesa (nuwiesapu-
TenbHbIe Keneabl).
MnaBaTenbHbIA Ny3blpb —
BbIPOCT KMLUEYHWKa, 3a-
nonHeH Bosgyxom. Cno-
cobcTBYET NOAHATUIO Phbi-
Obl Ha NOBEPXHOCTL W NO-
rPYXEHUI0.

OpuH Kkpyr KpoBooOpa-
WeHusi, cepaue [AByXxka-
MEpPHOE, XONOAHOKPOBHbLIE.
OpraHbl AbIXaHuA —
Xabpbl, 3alULLEHbl Xa-
B6epHbIMU KpbiLLKamu.
OpraHbl  BblOeneHus:
NoYkn, 2 MOYETOYHMKA,
MOYEBOI Ny3blpb

['onoBHOM MO3r,
CnuHHOI MO3r.

HepBbl  (4yBCT-
BUTENbHbIE [
asurateficHble).
HepeHble yanbl.

OpraHbl 4yBCTB:
opraH 3peHua —
rnaaa, opraH
0BoHaHUSA, opraH
cnyxa, ecTb 0Co-
Bbin opraH
yyBCcTB — DOKO-
Bas nuHusa (Boc-
npuHUMaeT  Ko-
nebanus BoAbI,
CKOpPOCTb U Ha-
npaeneHue, Te-
YyeHue BoOAbl, a
Takke npegme-
Tbl, BCTpevato-
Lueca Ha nyTu)

PasgensHono-
nble  XWBOTHbIE
(camka u camel,
HO BCTpe4arTcs
n repmacdpoan-
Thl) (mopckoii
OKyHb), Onnoao-
TBOpEHUe Ha-
py>XHoe — B BO-
[e, HasblBaeTcs
HepecToMm.
Passutne  nu-
UMHKM — Mmanbka
B Bode. Y XuUBO-
poasawux  pbib
(rynnu) onnogo-
TBOPEHWE BHYT-
peHHee, noaTo-
My 3apoablil
pasBMBaeTcs
BHYTPW CaMKuW 0
cTaguu NUYUHKA
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Knacc 3emHOoBOAHbIe unu Amcdpudum

HacuutbiBaet 2 500 Bugoe

CtpoeHue
Tena, no-
KpOBbI

Ckener

CucTemMbl OpraHoB: nuiiesapu-
TenbHas, KPOBEHOCHas, AblXa-
TenbHas, BblagenutenbHas

HepBHas c-ma,
opraHbl YyBCTB

PazmHoxeHue
pasBuTtune

OTnensbi

Tena: rono-
Ba, Tyno-
BULLE (v
XBOCTaTbIX
—  XBOCT),
nepegHue u
3aflHUe KO-
HeyHocTH (Y,
becxso-

CThIX -
npbira-

TenbHbIE).
Koxa ronas
U NOKpbITa
CNU3bHo,

bnaropaps
GonbLomy
KONWMYecTBy
CNU3NCTbIX
xenes. Ko-
Ka  y4acT-
BYyeT B ra-
3006meHe

B no3BoHOYHU-
ke BblaensoT
weliHbll, TYyno-
BULLHLIA,  Kpe-
CTLIOBbIN 7
XBOCTOBOW OT-
penbl. Yepen
COCTOMT M3 Ye-
penHon kopob-
KU U 4YenocTu,
coaepxunT MHO-
ro XpALLen.
MoasmxHoe co-
yrieHeHue  Je-
pena, wumeeTcd
OAWH  LIEeNHbINA
MO3BOHOK.
Mbilwupsl passu-
Tbl XOPOLUO, M3-
3a  aKkTUBHOro
nepeaBmKeHus,
NOABNAKTCA
AroAuYHbIE,
tedpeHHble U
NKPOHOXHbIE
MbILLLBI

MuwepapuTensHas cucTema,
Takas xe kak y pbib. B poTtoso#
NOMOCTM  UMEKTCS  MPOTOKK
CIMIOHHBIX »xenes3. 3agHasa Kuka
WMEET pacluMpeHne — Koaky.
[Ba kpyra kpoBooGpalleHus,
KpOBb CMellaHHasi, cepaue
TpexkamepHoe — ABa npeacep-
aunsa un xenygoyek. Oba kpyra
KpOBOODpALLEHNs HaYMHaKTCS
oT xenygo4yka. Kpoeb — BeHO3-
Has, apTepuanbHas U cMeLlaH-
Has. XOnoaHOKPOBHbLIE XWBOT-
Hble.

OpraHbl AbIXaHWUA NapHble ner-
kne, B BUOE MELUKOB C TOHKMMMU
AYEeNCTbIMU  cTeHkamu. [bixa-
TeNbHbIE NYTX: HO3APW, poToBast
NonocTb, ropTaHb, nerkve. KMve-
€TCH KOXHOE OblXaHue.
BoigenuTtensHas cucrtema:
Flaprle MNOYKKW, MOYETOYHWKA,
Knoaka, Mo4YeBOW My3blpb. B
noYkax KpoBb OYMLLAETCHA OT W3-
ObITKa BOAbLI, COnei, MOYeBUHbI,
B pe3ynbraTe obpasyeTcs Mo4a

HepBHas cucre-
Ma npegcrasneHa
rONOBHbLIM n
CMUHHBIM MO3roMm
U HepBamu. [o-
NOBHOW MO3r CO-
CTOMT W3 NATU
OTAEnNoB.: ne-
peaHuia Mo3r
(nBa nonywapus),
NMPOMEXKYTOYHbIN,
cpeaHui, npo-
[onrosaTthbli,

Mo3xeyok  (pas-
BUT cnato).
CnuHHOM MO3r B
kaHane NO3BO-
HouHuka. OpraHsl
YyBCTB — rnasa ¢
BEPXHUMKU N HWK-
HUMK BEKamu,
CNnyxoBble OTBEp-
CTuS, opraHbl
0BOHAHUA,  UMe-
OTCA HO3APM

PaamHoxeHue
y BecxBocTbix
amcpubuin  on-
noaoTBOpPEHue
HapyxHoe, B
BOAE, Y XBO-
cTaTblX — BHYT-
peHHee. Onno-
[OTBOPEHHbIE
anua — uKpa
NOKpPbIBAKOTCS
CNu3b U pas-
BMUBaKOTCSH B
BOJE.
Passutne c
meTtamopo-
30M. JlMymHka
NArywKkn — ro-
noBactuk pas-
BWBaeTCH B BO-
[e, noxox Ha
peiby. Yepes
2-3 MecsaLa
npeepatlaeTcs
B NArYLUKY

bUONoOrua
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Knacc lNpecmbikaowmecs nnm Pentunum
HacuuteiBaeT 6 000 BuOooB

CrtpoeHue
Tena, no-
KpOBbI

Ckener

CucTeMbl OpraHoB: nuiiesapm-
TenbHas, KPOBEHOCHas, AblXa-
TernbHas, BblaenuTenbHas

HepBHasa c-ma,
OpraHbl "IYBCTB

Pa3mHoOXeHue
pasBuTmne

Koxa cy-
Xasi, npak-
TUYECKM
6e3 xenea.
HapyxHble
crnou anu-
nepmuca
oporose-
BaloT, 06-
pasys po-
roBble Yye-
LWYAKU Mnu
KOCTHbIE
NAacTUHKAK,
OHMK 3a-
LnwarT
opraHuam
oT  Mmexa-
HWYEeCKnX
BO3OeNCT-
BMA W Bbl-
ChiIXaHusa

Xopowo pas-
BUT LenHbIn
oTAen nosso-
HOYHMKA
(wecTb no-
3BOHKOB), 4TO
obecnevnsaet
NoABWKHOCTb
ronosbl. [losic-
HUYHO — rpya-
HOW oTgen no-
3BOHOYHMKA
coeavHeH peb-
pamu c rpyau-
HoW, obpasyet-
cs rpyaHas
KneTka, 3salm-
Liawowas BHyT-
peHHue opra-
Hbl. [NlosBnAwT-
ca  mexpebep-
Hble  MbILULbI,
obecneuunsato-
Lue abixaHue

MuweBaputensHas cuctema,
CXoAHasa C M. C. 3€MHOBOAHbIX,
nmeroTcs 3y6bl.

AeixatensHas cuctema. [bi-
Wwar KACnopoaom atmoctepHo-
ro BO3ayxa C MOMOLLBI Nerkux
(MMelT  AYenucToe  CTPOEHME),
KOXHOE [ibIXaHWe OTCYTCTBYET.
KpoBeHocHass cuctema: [Ba
Kpyra kposoobpatllueHus, Kpose-
HOCHas  cucTema  3aMKHyTa.
Cepaue TpexkamepHoe: [Ba
npeacepaus U Kenygovek, B
HeMm cchopmMmupoBanacb Hernon-
Has neperopojka, 4To npensaT-
CTBYET MOMHOMY CMELUMBAHUIO
KpoBW. Y Kpokoaunoe cepaue
YyeTblpexkamepHoe W KpPOBb He
cvmelumBaeTca Boobuwie. [pe-
CMblKaloLIMecs  XONoAHOKPOB-
Hble JMBOTHble, OOMeH Be-
LLECTB MEeATEHHbIN.
BuipenutensHas
KaK y 3&MHOBO/HbIX

cucTema,

YBenuymsawTcs
pasmepbl

Kopa
Moara.
CroXHoe
aexue,

Y 3eMHOBOAHBIX.

OpraHsl

Takue xe,

A3bIK. Y
nmeeTcs
MH(ppakpacHoro
«BUOEHNAY

MO3-
xeyka W nony-
wapui ronosHo-
ro Mmoasra, BO3HW-
KaeT nepsuyHas
rONoOBHOrO
Bonee
nose-

yem

YyBCTB
Kak
3EMHOBO/HbIX, Op-
raH OCH3aHWUA —
3MeNn
opraH

PaspgenbHono-
nele XKUBOT-
Hble, Onnoao-
TBOpEHUE
BHYTPEHHEE.
Anua oTKna-
AblBAKT Ha
cywe, B CBA3U
cC 3TuM sanua
NOKPbLITEI NNOT-
HOW 3alUUTHOM
obonovkoi.
Aihua  copep-
aT 3anac nu-
TaTenbHbIX
BelllecTs,
obxoanmbIX
Ansg  passuTus
3apofsbila.
Passutue nps-
Moe, HeT nu4n-
HOYHOW cTagum

He-




Knacc MNMruubi

HacuutbiBaer 8 000 Bugos

[1TULbI — BBICOKOOPraHM3oBaHHbIE NMO3BOHOYHbLIE XXUBOTHbIE, CNOCODHLIE K NONETY, UMEKoLLIne
BbICOKYIO MHTEHCMBHOCTb obmeHa BeLecTs NOCTOAHHYIO TEeMnepaTtypy Tena

CrtpoeHue Te-

HepBHas c-ma,

Pa3smHoxeHue

nepeaHue Ko-
HeYHoCT  —
Kpbinbs, 3ag-
HUE€ KOHEYHO-
CTM — HOrMW.
Koxa cyxas
be3  xenes,
nmetoTca
TONbKO canb-
Hble Kenesbl
B OCHOBaHWM
XBocTa y BO-
aonnaeato-
LLMX, MOKpbITa
porosbiMu
nepbamm

HOCTW BWAOOU3IME-
HUIUCb B KPblSibA.

MosiBUNCa  Kunb,
cnocobCTByOLWIMIA
nonery. Koctu

nerkve, npoyvHble,
c BO3AYLLHbIMUY
nonocTamu, Ans
obneryenma mac-
cbl Tena. Yenwct-
HOI annapart npe-
obpasoBanca B
KnoB. MNoaBUMKHBIIA
LWEeNHbIN oTaen
NO3BOHOYHUKA

3aMKHyTa, [ABa
kpoBoobpalleHus,
KPOBb HEe CMelUMBaeTes,
T. K. cepaue 4-xxkamep-
Hoe: ABa npeacepava u
aea xenypouka. [lep-
Bble mernnoKkposHbIe
JKUBOMHbIE.

[ObixaHne — OBOIHOE, B
npouecce AblXaHWA
y4yacTBYOT ferkme  wu
AblXaTenbHble MEeLLKK.
Bbl,ﬂ,eﬂMTeﬂbHaﬂ cuc-
TeMa Kak Yy npecmbl-
KarLLMXCHA, HO MOYEeBON
ny3blpb OTCYTCTBYET

kpyra

wapuin (ocobe-
HO pasBUTbl 3pu-
TenbHble U cny-
XOBble aonu)
KOpbl FOfIOBHOIO
MO3ra U MOo3xeu-
Ka, obecneyun-
BalOWMX  CNOX-
Hoe noBedeHue
nTUL.

Y ntuy xopowo
pasBuUTbl OpraHbl
crnyxa u 3peHus,
UM CBOWCTBEHHO
LBETHOE 3peHune

CkeneTt Cucrtembl opraHoB
na, NnoKpoBbl opraHbl YyBCTB pasButue
MuweBaputensHas
ObTtekaemasn t P PaspenbHono-
cucTteMa Takas e, Kak | Passutue Heps-
hopma Tena. | Ckenert cXofeH no npecMbikatowmxcsi. B | Hoii cncTems | 1B1€  KUBOTHBIE,
Otgensl Tena: | CTPOEHUIO € npe- yOTgBOﬁ — 'OT SR EETES onnogoTeope-
ronoea, TyMno- | CMbIKAKLLMMUCS. gym'rsyrm 3yGb yEleJE)IW-!e:HIuMBM HWEe BHYTPEHHee.
BU wes, | M HUEe KOHeu- ' Passutu nps-
e, &a, | \Gpadine KoHe KpoBeHoCHas cuctema | bonblumx  nony- e o P

moe. Camku oT-
KnagbiBawT  Ai-
Lua, cogepxalliune
fonblloin 3anac
nuTaTenbHbIX

BelWecTs, Heob-
XOAUMBIX ans
passutus 3am-
OpuoHa. Passu-
Ta 3aboTta 0 no-
TOMCTBE, T[HEe3-
[OCTpOEeHue,

rnonoBoe nose-
OeHWe W nono-
BOW Anmopduam

bUONoOrua
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Knaccudukauma ntuy

Mo pa3BuTUIO NTEHLOB

!

!

BeiBoaKoBbIE NTULbI
nocne Hacwx1BaHus U3 1L BbINYNNATCA
NTEHLbI, NOKPLITLIE NYCTLIM MYXOM U1 CMOCOBHBIE K
>aMOCTOATENBHOMY 06pa3y X13Hu (rycu, XXypasnu

MTeHuoBbIE NTULLI
13 AUL BbINYNNATCH NTeHLUbl 6e3 nepbeBoro
MOKpOBa W BblKapmnMBaloTCa poantensamu o
obpasoBaHuA NepbLEBOro NOKpoBa u
cnocoBbHOCTU k camocTosaTensHOMY 0bpasy
XKU3HU (OaTnbl, ronyén)

B 3aBMCMMOCTU OT CMEHbI
cpeabl obuTaHusa

!

Y

'

Ocepanble NTULbI
B TEYEHWEe BCEMN XKU3HU
YKMBYT Ha OAHOW 1 TOIN
e MeCTHOCTM,
CE30HHbIX
nepemMeLLeHvii y HUX He
ObiBaeT (Bopobby,
ranku, ronyom)

Kouytolime ntuupl
COBEpLIaT nepeneTsl nocne
rHe3[0BaHWs, NOKMOAKT MECTO
rHe3goBaHus Ao BecHbl. OHW He
NMEIOT NOCTOSAHHbIX MECT 3UMOBOK, a
KOUYIOT B NOUCKaxX NULLK, yaansisach
OT MECT rHe3a0BaHuA Ha AECATKU U1
ThICSYN KUNOMETPOB (CHEermpu,
CUMHULBI, rpayn)

MepeneTHele NTUUbI
eXerogHo perynspHo
cosepliaT
onpepereHHble AankHue
nepenetsl OT MECT
rHe3goBaHus B MecTa
3MMOBOK 1 0bpaTHO
(vBONIK, CONOBLU, YTKK)
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Knacc MnekonuTtawowue

HacuutsiBaeTt 4 500 BugoB

MnekonuTaloLiMe — BbiICOKOOPraHN30BaHHbIE MNO3BOHOYHbBIE, OCHOBHOW 0COBEHHOCTBLIO KOTO-
pbiX ABNAETCA BCKapMuBaH1e AETEHbILWEeH MOMOKOM. TynoBuLLE MIEKONUTAIOWKUX NPUNOAHATO Hag
3emMnein, oHu obnagarT ABYXCTOPOHHEN cuMmmeTpueit. Temneparypa Tena nocTtosiHHa.

Crtpoexue Tena, no-
KPOBbI

CucteMbl opraHoB

HepBHas c-ma,
OpraHbl YyBCTB

Pa3mHOXeHue
pasBuTHe

OTtoenbl Tena Kak
NPeCMbIKaLWLKNXCAH.
Hanuyne BonocsHor

MOKpoBa Ha Tene, OHMBbIWLbI KOHEYHOCTEN

y4acTByeT B npouecc
Tennoperynauun.

B koxe MHoro xe-
nea: canbHble Xene-
3bl, MOTOBbLIE Xene-
3bl, Mne4YHble (BuMAO-
W3MEHEHHbLIE  MOTO-
Bbl€), BblpabaTbl-
Bawlue crneumnanb-
HYI0 KWAKOCTL AnsA
BCKapMnvMBaHua ae-
TeHbIWehn — MOJSIOKO.
Y HEKOTOpPbIX XWUBOT-
HbIX €CTb naxyuue
XKenesbl, BblOENso-
wue CekpeT, KoTo-
pbiM OHWU METAT Tep-
PUTOPUIHD

TpOEHue ckeneta Takoe Xe, Kak Y|
NPEeCcMbIKaLLMXCA. XOpOoLIO pasBu
as MbllleyHas cucrema, ocobeHHO

MuweBaputenbHas cuctema Kak Y|
NPECMbIKAIOLLMXCS, UMEIOTCH XOPOLLO|
pasBuUTble 3yObl, CIOHHbIE XEnesbl.
Bmecto knoaku — aHanbHoe OTBep
The. [1Ba Kpyra KpoBooGpalueHus.
epaue YeTbipexkamepHoe. JpUTpo-
LUMTbl HE MMEIOT sapa, B OTNUYME OT|
PUTPOUUTOB 3EMHOBOOHbLIX.

bIWAT aTMOC(EPHbIM BO3AYXOM.
OpraHbl AblXaHust — Nerkue, CocTosT
13 BpoHXMON (TOHEeHbKNX Tpyboyek —
pa3seTBneHHbIX BPOHXOB) U anseeon
(Ny3bIPLKOB, CTEHKM KOTOPbIX NPOHU
3aHbl KPOBEHOCHBIMU COCY1aMM).
MmeeTtcsa wmbllweyHas guadparma,
yyacTByloLlas B npouecce AblxaHus.
BblgenuTtenbHas cuctema kak y

NpecMbIKatoLLMXCA

Bbicokas cteneHb
pa3BuTUA ueH-
TpanbHOW  HepB.-
HoW cuctemsl. [lo-
saBnsercs Kopa
BonbLunx nony-
wapun — uUmMmeer
cKnagkn — u3Bu-
NWHLI,  aBnsieTcs
LEeHTPOM BbICLUEN
HepBHOM nes-
TENbLHOCTHU. Xo-
poLuo pasBuTbl op-
raHbl YyBCTB (3pe-
Hue, cnyx, oboHs-
HWe, ocs3aHue).
MosBnseTca  yuw-
Hasa pakoBuHa, No-
3pongoLlas
ynaenueatb  Ha-
npasneHve 3Byka

Mnekonutarowme —
pasfeneHononble
PKMBOTHbIE, ONSOA
[JOTBOPEHWE BHYTH
peHHee. Passutne|
npsimoe. Y camoK
OonbLIWMHCTBA

npeacraButenen
MnekonuTaroLwmnx
BO3HWUKaET opraHy|
pasBUTUA W Bbl
HallmBaHWA 104
na — martka. XKun-
BopoxaeHue (3al
NCKINKYEHEM
anueknagyLmx
[MnekonuTarLWmux —
eXuaHbl U YTKOHOA
ca.)
PasBUT WHCTUHKT|
3ab0Tel O NOTOM-
cTBE

bUONoOrua
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YacTtb IV. Yenosek

e B CKeneTe YenoBeka: peskue
n3arnmbbl NO3BOHOYHWKA, CBoaYaTas
cTtona, WWPOKMIA Tas, nnockas
rpyaoHas knetka, Gonblwoi naney
HUXKHER KOHe4yHocTu npubnuauncs
K ocTanbHbIM W NpuHAN Ha cebs
(PYHKLWIO Onopbl.

e« B MbllUAX: MyCKynaTtypa HWK-
HUX KOHEeYHocTeW Bonee mMollHas.

e pa3’BUTME KUCTU PYKU, TMBKOCTY
ee B CBA3W C TpyAoBON AeAaTenstHo-
CTbHO.

e« MO3rOBOM OTAEN 4epena npe-
obnapgaeT Haf NULEBBIM.

e yBenuyeHue obbema moasra.

e YenoBeKky CBOWCTBEHHA peyb
Kak cpeacTBo o6LIeHus.

« YenoBek obnagaer co3HaHuem
N MbILUNIEHUEM.

Ta6nuya 92. YepThbl cxoacTBa U pasnuyus

yenoBeka U MNneKonuTaroLmx

Pa3nnuwusa Cxopactea
MpsamoxoxaeHue: e MIeYHble, canbHble, NOTOBbLIE Kenesbl.

e BOJIOCAHOW NOKPOB.

o audpepeHuMpoBaHHble 3ybbl (pesupl, KbiKWM, NPUKOp-
HEBbIE, KOPHEBLIE).

e YeThIpexxkamepHoe cepiue, CXO[HOEe CTPOEeHWEe Kpose-
HOCHOW cucTEMbI.

e IeroyHoe AiblxaHue, Hanuyue anadparmoi.

* CXOQHOE CTpOEeHWe ckeneTa.

e TEMMOKPOBHOCTb, WHTEHCUBHbLIN
1 NOCTOSIHHasa Temnepartypa Tena.

e Hanuyume yLHOW PakoBUHbI.

e Y YernoBeka WU YyenoBekoobpasHbix 06e3bsiH CXOOHbl pe-
ayc-thaktop, rpynnbl kpoeu (A, B, C) n yenosekoobpasHbie
06e3bsHBI BOCMPUMMYNBELI KO MHOTMM BOMNE3HAM YernoBeka.
e YenoBeK CXOAEH C XWBOTHbIMU Mo BUOXMMUYECKUM Mo-
Kazatensim (XMMUYECKMI COCTaB KMeTokK), LMTONOrMyYecKum
nokasaTenam (CXo4Hoe KNeToYHOEe CTPOEeHUE), Mo NPUHLMMY
XpaHeHus U peanu3aummn reHeTUYecKoro Koaa.

« BHYTpUyTpoGHOE pa3suTUe 3apofbilia, BCKapMnuBaHue
AeTeHbIWeN MOMOKOM.

e CXOACTBO paHHWUX CTaauw aMBpUOHANLHOIO pasBuUTUSA.

obmeH BellecTB
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TkaHu opraHM3ama yenoBeka

HAIBaMHKE B"'D‘b[ CTpoeHue TKaHu MecToHaxoxaeHue DYHKLUN
TKaHu TKaHen
MiiGeiiii KneTtku nnotHo npune- | NoBepxHocTe KoxM, | MokpoBHas, 3a-
raloT gpyr K Apyry, | potoBas  MonocTs, | WUTHas, rasoob-
MEXKNeTouHoe Belle- | NUWEBOA, alfbBeo- | MeH, Bblgenu-
CTBO 0ObIYHO He pa3Bu- | Nnbl, Kancynsl Hed- | TenbHasa (Mo4a)
Anutenuin TO poHOB
(Mexxkne- KneTkn He nnoTtHo npu- | MuwesaputensHas | BolgenurtensHas
TOvHOe Be- | XKeneaucTell | nerawoT Apyr K Apyry, | cuctema (Kenyaok,
LLecTBO BblpabaTbIiBAOT CEKPET | KMLLEYHUK, CMIOHHbIE
noYTn nos- | Kenesbl), koxa (no-
HOCTbIO OT- TOBLIE Xeneabl), Xe-
CYTCTBYET, nesbl  BHYTPEHHEW
KNeTKu cekpeunmu
NAoTHO Npu- MnoTtHo npunerawwme | ObixaTenbHele nyTty, | 3awuTtHaa (pec-
nerawT Apyr | MepuaTtenbHblid | KNETKM € MHOMOYUC- | MaToOYHble TpyObI HUYKW  3adepxu-
K Apyry) NEeHHbIMW PeCHUYKaMu, BAT  YacTUYKK
asuralowmumics B of- nbinu).
HOM HanpasneHuu MpoaswxkeHne
AALEKNeTkn  no
Tpy6am
CoeauHu- J—— Ob6pasosaHa nydvkamu | CBA3KKW, cyxoxunus, | NokpoBHasa, 3a-
TenbHas HORHETES KOMJiareHoBbIX BOJIOKOH | COBCTBEHHO — KOXa, | WWTHas, asura-
(cunbHoe oe3 MEXKNEeTOYHOro | 060M04KM  COCyaoB, | TenbHas
passuTtue BelecTBa, Mexay Ko-| porosuua rnasa
MeXxKne- TOPbIMU  pPacnonoXeHbl
TOYHOro HEMHOro4YUcneHHbIe
BellecTsa) KNeTKM

bUONOrua
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HasBaHue Buabi MecTOHaxo0X-
2 CTpoeHue TKaHu DYyHKUN
TKaHW TKaHen AeHue
Peixnas Bo- | Peixno pacnonoxexHele | O6pasyetr npo- | CoeuHAET KOXy
NoKHUCTAa 3Be3fuyaTtble KNeTkW, nepe- | CNoOWMKM  Mexay | ¢ mbiluamu, 3a-
nnetallmMecss BOSIOKHA W | opraHamu, Mpo- | NonHAeT fnpome-
BeccTpykTypHaa TkaHeBas | BOAALIME NYTU | KYTKM Mexay op-
KUOKOCTb. HepBHOW cucTe- | raHamu. Ocylle-
Mbl, NOAOKOXHYK | CTBNAET TepmMo-
XUPOBYIKD  KNET- | perynsauyuio
yaTKy
YKueble okpyrnele knetku, | Obpasyetr xpsa- | CrnaxuvBaeT
nexaume B kancynax, cpe- | Wwu, Bxogsauwue B | Tpywmecs rno-
CoepnuHu- AW NMOTHOrO W TBEPAOro | COCTae Ckeneta, | BEPXHOCTM  KOC-
TensHas MEXKIeTOUYHOro BELIEeCTBa, | ropTaHu, Tpaxeu | Teil, 3awuuiaer
(cunbHOE KOTOPOE MOXHO pe3aTb oT Aecopmauuu
passuTue ObixaTtenbHble
MeXKne- nyTu
TOYHOro >KuBble KocTHble kneTku — | OBbpasyeT koctu | OnopHasda, aBura-
BellecTsa) OCTeoUuTbl pacnonarakTcs | ckeneta TenbHas, 3aluT-
KOHUEHTPUYECKUMKN  Kpyra- Has
MU BOKPYr KaHanoB W cBSi-
3aHbl mexay coboy nnas-
MaTUYECKMMN OTPOCTKaMM.
MexKkneToyHoe BellecTBO
TBEpAOE (M3-3a OTNOXKEHUA
conew kKanbuus) KU copep-
XKWUT cneuuwanbHble KaHanbl
C KPOBEHOCHBLIMWU cocyaamu
M HepBamu
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BaeT oaHOoBpemMeHHoe

coKkpalleHve u pac-
cnabneHue  MbllLeY-
HOW Macchl

HazBauu Buabl
Tiai“ @ ey aﬂeﬁ CTpoeHue TKaHu MecToHaxoxgeHue DyHKLUMM
Kunkas coeguHuTens- | BHyTpeHHsis cpepa | TpaHcnopTHas
Coennrv= | Kpoes Has TKaHb, COCTOWUT U3 | opraHuama. Kpo- | (pasHocsaT  Kucro-
Temeaﬂ v nuMda (POPMEHHBIX  3MEeMeH- | BEHOCHaa W NUM- | pof U Yrnekucnbii
(cMnbHOE TOB (KNeTok) u xuakoro | chatudeckas cuc- | ras), obecnevveaet
s il @ MEXKINETOUYHOIO Belle- | TeMbI NMOCTOSIHCTBO  BHYT-
Eaemme- @mﬁ @ cTBa (nnasmbl) peHHen cpeabl op-
& @ 4 raHuama. 3awmuTHas
TOYHOro L
» = (ummyHuTeT). Pery-
BellecrTsa) loXd P
@ NATOpHas (rymo-
pansHas)
Coctout wu3 ny4ykoB | CkeneTHble Mbilw- | MNpon3BonbHbIE
MonepeyHo- | MHOrOSIAEPHBIX  BOMO- | Ubl, MNPUKPENnEHs! | ABMKEHUSA Tena,
nonocaras KOH (KneTok), ANVHHOW | K KoCcTaM ckeneTa MUMUKE nuua.
ot 1 go 40 mm. Umeert UmeeT CBOMCTBA
nosiocaTyd UcHepyeH- B03OyAMMOCTH "
Miiliias HoCTb Onaropmaps 4e- COKpPaTUMOCTH
(cacro 4 pefoBaHuilo CBETNbIX U
BbIT;H ”:bg TEMHbIX [VUCKOB
merog _ UmeeTt nonocatyt | ObpadyeT oOCHOB- | Henpou3BonkeHsie
T — MCYEepYEHHOCTb, HO €€ | HYI0 Maccy cepaua | cokpalleHuss  cep-
BOMOKOH) CeppeuHas BOMIOKHA BETBATCA M [evHoi MbILLLbI
obpaaytoT eauHyIo (aBTOomaTua  cepa-
ceTb, 4YTto o0becne4yu- ua) noa  pyKoBo-

AOCTBOM Beretratms-
HOW HEpBHOW CUC-
TEMbI

bUONOrua
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Haisanne B“'qb[ CTpoeHUe TKaHM MecTOHaxOKOeHWS PYyHKIAN
TKAaHUW TKaAHEWH
Maaxan NiviweHa nonepeydon | OBpasyioT  Mblled- | HenpouseonbHele
HCYEPYSHHOCTH W 06- | Hble@ CNOM BHYTPEH- | cokpalleHus  cTe-
pa3oBaHa HeBONk- | HUX OpraHoB (NULE- | HOK  BHYTPEHHWUX
UMK BEpEeTeHCOb- | BapWTenbHBIe Opra- [ cpradHoe Yepes no-
pasHbiMM  KNeTKaMmW, | Hbl, COCYAbI, MaTKa, [ CpPSACTBG BhbiCLISH
UMEIOWIMMA  TONBKO | MBILLLE KOMMW) HEPEHOW CUCTEMBI
ofHO AApo
HepeHas HepeHile Tena HepeHelX KNeTok | O6pasyioT cepoe K | Beicwas HepeHas
(0bnagaeT RNeTKM — | pa3HoobpasHel no | Genoe  BEWECTBO | AGATENBHOCTb,
croictaa. | HEAPOHEL cdopre, AWAMETP A0 | roNOBHOrO W CNUH- | CBA3k opraHusma c
MM BOABY- |-<{- 0.1 MM. KneTru umMe- | HOro mosra BHELWHEH Cpepnoi,
T HOT OTPOCTKU: KOPOT- LeHTPsl  YCTIOBHBIX
——— | Kne - AeHAPHMTL), “ Ge3ycnosHEIX
- ANUHHBIA — aKCOH pednekcos

MOCTH)
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Cuctembl O

pPraHoB 4Yenope4ecKoro opraHmama

OTaoenbl HEPBHOU CUCTEMBI

HepBHan cuctema

/\

LleHTpansHas
rONOBHOW MO3I, CNIMHHOW

MNepudepuyeckas
HepBbl, HEPBHbLIE Y3nbl

R .

Comarudeckas ABTOHOMHBIN UMW BEreTaTUBHbLIN
perynupyet paboTy  CKeneTHbIX OTAEN HEPBHOW CUCTEMBbI perynupyet
MbilwLY (nogyuHaeTcs Bone 4eno- paboTy BCex BHYTPEHHWX OpraHos (He
Beka). HepBHble UMNYNLCLI OT CKe- noayvHseTca Bone 4enoeeka). Henpo-
NeTHbIX MbIWL WAYT B ABUraTenb- M3BOMLHO WHepBUpYyeTCA rnagkas Mmyc-
Hble LUEeHTPbl, KOTOpble HaxogaTcs Kynatypa BHYTPeHHUX opraHos. LleHTpbl
B KOpe rofloBHOro Moara Haxo4AaTca B runoTanamyce

— e W

CumnaTtuyeckui
oTaen ycunueaet obmeH
BELLEeCTB, nosbiaeT
BO3DYAMMOCTL ~ MHOTUX
TKaHen, a Takke akTue-
HOCTb MHOTMX OpraHos

MapacumnaTuyeckuin
otaen cnocobcTByeT BoccTa-
HOBMEHUIO  W3PacXod0BaHHbIX
3anacoB 3Heprun, CHMXaet WH-
TEHCUBHOCTL 0BbmeHa BellecTs,
perynupyeT npouecchbl Xu3He-

bUONoOrua

AOeATenbHOCTM OpraHnama BO
Bpemsa CHa

MeTacumnaTtudeckui
oTAen HaxoguTcsa B CTEH-
Kax caMoro opraHa v y4va-
CTByeT B npoueccax ero
camoperynsauum
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AHanusaTopbl
CrtpoeHue aHanusartopa

PeuenTopbl —
nepedepuyeckoe 3BeHO

v

[MpoBOAHMK — HEPBHBLIA NYTb
npenayv Bo3dyaeHus

—>  Mo3roBoi LeHTp

HassaHue
aHanusaTopa

CtpoeHue

DYHKUMN

BcnomorateneHas cuctema:
BpoBu, BEKKU, CNE3HLI annapart, rna-
3oaBuUraTesibHble MbILULbI

3awumuaoT OT NbNKU U APYrMX MEenKUX 4acTu,
OT conHevHoro ceeTa. Cnesbl, YBAaXHSs
rmas, CMmbiBasi NoCToOpoHHWE 4acTu4km n Cco-
rpesas ero. Meiwubl obecnevyvuBaloT OBWKE-
HWe rnasHoro siéroka

3putene-
Hbll aHanK-
3artop —
rnas

O6orno4ku rnasa:

dubposHasn obonoyka: cknepa; co-
cyauctas. CeTyatka — CBETOBOC-
npuHUMalLwasi cuctema (BHYTpeH-
Haa obonoudka, coctoawas ma do-
TOpPEeLUenTopoB — nanovexk u konbo-
yek. B ceTyaTke ectb MECTO, He co-
Jepxatllee peuenTopoB, OHO Ha3bl-
BaeTcA cnensiMm NATHOM, B 3TOM
MECTE OTXOAUT 3pUTENbHLIR HEPB)

3awmilaeT rnas oT XMMUYECKUX WU MeXaHu-
YeCcKUx BO34eNCTBUIN

Bocnpusitue u npeobpasoBaHue cBeTa B
HepBHbIE UMNYNbChl. [lanoyku — peuenTopsl
CyMepeyHoro ceeTa, konbo4vkn — peLenTopsbl
LBETHOIO 3peHUsi, COCPeaOTOYEHbI B LEHTPE
ceTyaTku 1 obpasylT xentoe naTHo. Kon-
H6oukn obecneynBaloT AHEBHOE 3pEHWE, OHU
CnocoBbHbl BOCNpUHUMATL LBETA.

OnTtuyeckas cucTema: poOroBuua,
paayxHasi obornoudka, 3padok, Xpy-
cTanuk, CTEeKNoBWAHOE Teno, BoAs-
HUCTaqa Bnara

MpenomnseT u nponyckaeT ny4u ceeta. LigeT
panyxXku onpegensieT UBeT rnas.

PerynupyeT noctynneHue nyuei ceeta BHYTPb
rnasa.

CreknosuaHoe Teno nogaepxvieaet opmy
rnasHoro abnoka, y4acTeyeT B npenomneHuu
ny4eii ceera 1 hoKyCUpOBaHUM UX Ha CETHATKY.
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Has3BaHue

aHanuaTopa Crtpoenue DyHKUMN

Cnyxoson HapyxHoe yxo: yllHas pakoBuHa — |« 3almiiaeT yxo, ynaenusBaeT 3BYKu
aHanuaaTtop —| xpsllesasi, HenoaswxHas, bapabaHHas | n ux Hanpaenexue

yX0 nepenoHka o CoeguHsieT VYWHYIO pPakoBUHY W

cpepnHee yxo. [NpoBoauT 3BYK
« 3BYKOBbIE BOIHbI NPOXOAAT Yepes
Hapy)Hoe yX0 B CpeaHee yxo

CpeaHee yxo: y3kas (bapabaHHas) no-
NIOCTb 3anonHeHHas BO3OYyXOM, B KOTO-
poi pacronoXeHbl CryXoBble KOCTOYKM:
MONOTOYEK, HaKoBalbHSA, CTPEMEYKO,
MOABWKHO COEAMHEeHHbIe Mexay cobon,
cnyxosas (escraxuesa) Tpyba

« [lpoBoguT cnyxosbie konebaHus

« MonoTtoyek BocnpuHumMaeT koneba-
HUs, nepepaeTr UX Ha HakosanbHK U
CTpeEMeYKo

« CoeguHaeT cpegHee yxo C HOCo-
rnoTkon, obecneyneaeT BbipaBHUBAHME
AaBneHus

BHyTpeHHee yxo npeacTtasnseT cobon
MoSfioCTb, 3aMnofHEHHYK XMAKOCTLI. Bo
BHYTPEHHEM yXe BbIAENSIOT opraH cnyxa
W OpraH paBHOBECKUSA

OpraH cnyxa: ynuTtka — cucrema nabu-
PUHTOB, U3BMNNCTBIX kKaHanos. MNocepeau-
He YNUTKW NPOXOoAUT neperoHyaras nepe-
ropogka, cocrtosuias us 24 000 Tyro
HaTSAHYTbIX BOMOKOH PasnWyHOM ANWUHBI.
Ha BonokoHuax pacnonaratTcs LunH-
OpvYecKkve KneTkn ¢ Boslockamu, obpa-
3yloline KopTUEB opraH — CryxoBOW pe-
yentop. Cuctema nabupuHTOB 3anonHe-
Ha XXMOKOCTLIO, a TaKke Tam HaxoaaTcs
CryxoBble peuenTopbl

OBanbHOE OKHO nepepaeT konebaHus
OT CTpemMe4ka yepes XUAKOCTb BHYT-
pPeHHero yxa Ha BONOKOHUA YIWUTKW.
KonebaHusi XWAOKOCTU BHYTPEHHEro
yxa npeobpasyloTca CryxoBbiMU pe-
LlenTopamu B HEpBHbIE UMMYITbChI

BHONOIKA
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Hblil annapar)

nuntudeckoe. B kaxgom yrnybnexHun
pacnonaratTcs Mewo4kn. BHyTpu me-
LIOYKOB HaxoauTcs ocoban XuakocTb —
sHaonumda. Ha cTeHkax MeLwwo4KkoB
€CTb KNeTK1 — peLenTopsi

HasauHwe Crpoenue DYHKL MM
aHanusaTtopa
AHanuzatop | COCTOMT U3 Tpex NOMyKpyrnbix kKaHanos | BecTubynapHbiil annapart nocTosHHO
paBHOBECUA | U NpeadBepus, KOTOpoe AEenuTca Ha | MHOPMUPYET HEPBHYK CUCTEMY O
(BecTubynsip- | aBa yrnybneHusi — chepuyeckoe U aM- | NOSOKEeHUU Tena B NPOCTPaHCTBE W

cnocobeTeyeT noaaepkaHuio pasHo-
BECUA W MOJMIOXKEHWUA Tena B Mpo-
CTpaHcTBe

Ob6oHaTenb-
HbIin aHann-
3aTop

OpraH o60HAHMA COCTOUT U3 HO3ApeN,
HOCOBOW MOMOCTU U ckonneHuss o6oHA-
TelnbHbBIX peuenToposB. OHun pacnona-
ralnTca B BEpPXHEN 4acTu HOCOBOW no-
10CTH

Bocnpusitue pasgpaxeHuin rasoob-
pasHbIX XMMUYECckuX BellecTts. bnaro-
faps opraHy oboHAHUSI Yenosek cro-
cobeH BOCNpPUHMMATL 3anaxv U pas-
nmyaTh nx

BkycoBow
aHanuaartop

Ha noBepxHOCTW si3blka msrkoro Heba,
3eBa, [MOTKM PacnonoXeHbl BKyCOBbIE
peuenTopbl B BUAE BKYCOBLIX COCOYKOB
(noyek). BkycoBble peuentopbl BOCMPU-
HMMaKT 4 BKyca: KUCMbIA, COMNEHbLIN,
ropekui, cnagkuit. Ha KoHuuke s3blka
pacrnonoXeHa 30Ha, BOCNPUHMMALLLAA
cnadkoe. Ha 3agHel noBepxHocTH (B oc-
HOBaHUWM KOPHS1) — 30Ha, BOCMPUHWMAIO-
waa ropekoe. Ha GokoBol n nepegHewn
NOBEPXHOCTWU — 30HA, BOCMNPUHUMAalOLLAas
coneHoe. W 30Ha, BocnpuHumarowas ku-
crnoe, — Ha 60KOBOM NOBEPXHOCTU A3bIKA

Bocnpusatue Bkyca v opmupoBaHue
BKYCOBbIX oOLLyUuleHUd. Bkyc — cnox-
HOEe OlUyuleHWe, OHO BO3HUKAeT npw
NPUHATAX NMULLM OHOBPEMEHHO C 3a-
naxom
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QHAOKPUHHAsA cucTema

Tabnuya 96. Kene3bl BHYTPEHHEN CeKpeunn
Xenesbl PacnonoxeHue FopMoHbI U ux thyHKUMA
MwnoTta- | OTgen npomexyTtoyHo- | BblaenaetT HeMporopMoHb! (BasonpeccuH, OKCUTOLUMH). Pe-
namyc ro Moara ryrnupytoT cekpeLuto runousapHbIX ropMOHOB
PacnonoxeH HwKe | PocToBble (TPOMHbLIE): COMATOTPONHBLIA FOPMOH perynupyeTt
MOCTa MPOMEXYTOYHO- | pocT. MMnepdyHKUMs: B MONOAOM Bo3pacTe Bbi3biBaeT 6o-
ro Mo3ra, BbIpOCT B BU- | NE3Hb MMraHTu3m. Bo B3poCcnoM COCTOAHUM — akpOMErmuio.
e ropowmHsl, coctouT | M'nodyHuus — 3abonesaHne KapimkoBOCTb.
Mmnodua | U3 nepeaHen, npome- | PerynsTopHble: [OHA0TPOMNHbIE [OPMOHBI  PerynupyioT
}Ky'rquoﬁ, 3an|-|e|‘.‘1 yac- | AeATeNnbHOCTb MNOMOBLIX Xenes, NponaktMH — ycunueaeTt
Tei BblpaboTKy MONOKa MOSIOYHBIMK Kene3amu, TUPeOoTPOMHbI
rOpMOH perynupyeTt paboTy WWTOBUAHOW Xeneabl, afpeHo-
KOPTUKOTPOTHbLIA FOPMOH YCUNUBAET CUHTE3 FOPMOHOB KOpb!
Ha[noYe4YHKoB.
Snudma BbipocT  npomexytoy- | Belgenser ropMoH MenaTtoHWH, TOPMOSALLUWIA [eACcTBue ro-
HOro moasra Ha4OTPOMNHbIX FOPMOHOB
PacnonoxeHa noeepx | Mlogocogepkaluue ropMOHbl: TUPOKCUH W TPUWOATUPOHWH,
WuTo- | wuToBMAHOTO  XpAWA | BAMSIOWME HA OKUCIMTENbHLIE NMPOLECCHI, perynmupyoLme
BuOHAsA | roptaHu, B Buae ABYyX | oOMeH BCex BellecTs B OpraHu3me, pocT, passuTue opra-
eneaa | AONeNl, COCTOALWIMX U3 | HU3MA, BAUAIOT Ha [OEATENbHOCTb LEHTPanbHOM HepBHOWM
Ny3blpbKOB CUCTEMBbI.
MapHbie eneabl, pac- | KOpkoBbIM Crou HaaNoOYeYHWKOB BbipabaTtkbiBaeT 3 rpynnsbl
nonoXeHbl Hag BepxHeil | FOPMOHOB!
4acTbio nouek. CocToaT | *  [MIOKOKOPTUKOWAbI: KOPTU3OH U KOPTUKOCTEPOH, BIUAIO-
Hagno- | U3 AByX crioes: Hapyx- | Luve Ha obmeH BellecTB U CTUMynMpyloLme obpasosaHue
; . rnukoreHa,;
YyeyHuKn | HblM — KOPKOBLIWM WU BHYT-
DEHHM — MO3rOBO * MMHEPanoKOPTUKOMABI — anbAOCTEPOH, perynupyet 06-
MEH Kanusa n HaTpwus,
e MOMOBbIE FOPMOHBI: @HAPOreHbl, 3CTPOreHbl, NMPOrecTepoH
obecnevnsaloT pasBuTHE BTOPUYHBIX NOMOBbLIX NPWU3HAKOB

bUONoOrua
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Y XKEHWWH — ANYHK-
KM, @ y MYX4nH —
CEMEHHUKM

Xenezbl PacnonoxeHue FopMOHBbI U X PYHKUMA
Hagno- | Ha BepxHux nont- | Mo3roBo crnoi HagnodYeyYHWKOB BhbipabaTbiBalOT ajpeHa-
YeYHUKM | cax nouvek NWH U HopagpeHarnuH, NoBbILAKT KPOBSHOE AaBlneHue, pac-
LUMPAOT KOpOHapHbIe cocyAbl cepaua v noBbILLAlOT YPOBEHb
caxapa B KpOBM
Mopxe- | PacnonoxeHa Huxke | OAHU KNETKU OCTPOBKOB BblpabaTbiBalOT rOPMOH WHCYIWH,
nypoy- |kenyaka. JKenesa | CHWKaOWWA YPOBEHL FMIOKO3bl B KPOBU W CTUMYNVPYHOLLWA
Has Xe- | CMELWAaHHON cekpe- | NneYeHb Ha npespalleHne rKoabl B rmukoreH. [pyrve knet-
neaa UMK,  3HOOKPUHHOW | Kv BbipabaTbiBAOT rOPMOH T1HOKAroH, NOBLILIAKLWWA YPOBEHb
YacTblo Kenesbl fAB- | IMKO3bl B KPOBU U CTUMYNUPYOLWKIA BbICTpoe pacuiennexue
nawTCsH OCTPOBKW | FMUKOreHa Ao rnKosbl
lNarepraHca, pacno-
NOXeHble Mo Bcew
xenese HepaBHO-
MEpPHO
Monosble | CMelwanHble xene- | BolpabaTbiBaloT ropmMoHbl: 3CTporeHsl (KEHCKWe nonosbie
Xerne3sbl | 3bl (NApHbBIA oprax), FOPMOHbLI) W aHaporeHbl (MYKCKUE TONoBbIE TOPMOHbI),

BIUAIOT Ha pasBUTUE BTOPWYHbLIX MOMOBbLIX MPU3HAKOB M
obecneyvBaloT NONOBYID (PYHKUMIO OpraHuama. Y XeHLWUH K
MYX4uH BbipabaTeiBaloTcs ob6a ropmoHa, TONMbKO B 3aBUCKU-
MOCTW OT nona KoNu4ecTBo BbipabaTbiBaeMoro ropmoHa pas-
Hoe. lMonoBble xenesbl Y XeHWMWH (KNeTkW Xentoro Tena)
BbipabaTbiBalOT nporectepoH — ropmMoH 6epemMeHHoCTH, OH
3afepxuBaeT pa3sutue onnukyn u cnocobcTeyeT BHeape-
HUIO ONNOAOTBOPEHHOW SNLEKNETKU B CNU3NUCTYIO 060N0YKY
MaTKuW, CTUMYNMPYET POCT MOSIOYHbIX JKenes




561

Tabnuuya 106.

Cucrema onopbl U ABUXEeHUA

CocTaB Kocteu

XMMUYECKUN cocTaB

DyHKUMKN

OpraHunyeckve Bellectsa — 30%

MpupaioT

KOCTAM 3/1aCTUHHOCTB U YINpyroctb

« Boga-—10%

Heopranuyeckue BelecTsa:
e MUHEpanbHble conu (rmaeHbIM 0bpasom conu
kanbums, dpocdopa u mariusa) — 60%;

MuHepanbHble BellecTsa
MNPOYHOCTb

npuoarvT KOCTAM

Tabnuuya 107.

CTtpoeHue Koctu

YacTtu Kocti

Crpoenue

DyHKLMN

HapkocTHuUa

O6pasoBaHa COeAVHUTENIbHOW TKaHbIO,
npOHMSaHHOI;"I BonbLKMM KONMM4yecTeom
KPOBEHOCHBLIX COCyaoB M HepeoB. OHa
CpacTaeTCs C KOCTbHO

3awmTHas yHKUMS, nUTaHue kne-
TOK KOCTMW, cHabxeHa peuentopamu
Bonesoit YyBCTBUTENBLHOCTU. KneTku
BHYTPEHHEro Crnost HagKoCTHULbI Mo-
CTENEHHO Aenatcs, obpasys HoBble
KOCTHbIE KNeTKW, TeEM cambiM obec-
MeYnBasi POCT KOCTW B TOSILLMHY

KomnaktHoe
BELEeCTBO

PacnonoxeHo noa HagKoCTHULEW, COCTO-
UT U3 NNAcTUHOK, KOTOpble pacrnonararT-
ca NNOTHO npuneras Apyr k apyry. Oxu
UMEIOT LMNMHApUYecKyro hopmy 1 Kak bbl
BCTAaBMNEHLI 0[1HA B APYryio

ObecnevmBaeT kocTaAM  BonbLUyO
MPOYHOCTbL U NErkocTb

l'ybuaToe
BELLECTBO

KoCTHbIe NNacTUHKK B HEM PacnonoXeHbl
pbIXNIO, MO HanpasneHnam HaubonbLen
Harpysku. lMpomexyTkn mexay Humu 3a-
MOMHEHbl KPaCHbIM KOCTHbIM MO3roMm (B
KOPOTKUX MIOCKUX KOCTAX W B 3anudmaax
ONUHHBIX TPyBYaThIX KOCTEN)

[enaet KOCTb NErkol M NPOYHOW.
KpacHblit KOCTHBIA MO3r BbINOMNHAET
KPOBETBOPHYKO (DYHKLUIO

bUONoOrua
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Tabnuya 109,

CKkeneT YenoBeka

B ckenete yenoseka Bonee 200 kocTed. CTkeneT nogeneH Ha OTAens!: CKeneT ronoBbl, CKeneT
TYAOBULLA, CKENET BERXHNX KQHEYHOCTSA M CKEMNET HIMKHWX KOHSYHOCTSH,

Otaens Kocmn Tun KocTel Xapaktep
cKeneta CCeQNHBHKA
CxeneT ronoBbl (4epen) 29 koctel
bonewas HenapHad noBHan KoCTe — cnepeaw,
Moaro- BACOYHBIE HOCTWU — C© GDKDB, TEMEHHbLIZ KOTTHh —
. CBepxXy W HenapHasn 3aTbiNDUHAN KOGTh — CAaau. HenogswxHoe
BOW Mnockue koctu
oTAen 3aTRINOYHAA KOCTL UMEET OTBEpPCTHE (3aTbinDy- (WBk)
HOE OTBEpCive, 4{Yepe3 KoTopde COeNqUHANNTCA
CMUHOW 4 rONOBHOA MOAr)
BepxHAA W HWXKHAR 9EnocTb, HEOHLiE, CKyne- HenoaewxHoe,
Bbie, HOCOBbIE, CNeaHble W Apyrue KocTK. Beero Kpome HUKHENA
NMuugsoid | B NTMUSEOM OTASNS HAaCHUTBIBAeTCA 15 KOCTEM. Mnockue vemoci,  obpa-
oryen BEpPXHEHSMICCTHAA M HIKHEYENKOCTHAA KOCTU AVIOLIERA  TOLBHK-
MMEIOT AYEHKN, KyAia BXOOST KOPHM 3yGoR HOE COefMHEHNE C
KOCTSIMM vepens
Ckenet TynoBuiula _
O0pasoeaH U3 33-34 NO3BOHKOB: 7 WEeWHbIX, 12 MonynoasuxHoe.
(PYAHBIX, 5 NOSCHUMHBLIX, 5 KPECTUOBLIX W 4-5 Mexay nossom-
KOMYUKOBEIX MO3BOHKOB. KpPeCTUOBLIE NOABOHKW KaMH {(renamu
cpacTarTes W 00pasyoT Kpected. Kaxasi no- MO3BOHKOB}  Ha-
Mo3BO- | 3a0HOK UMEST TEND U HECKOMBLKD OTPOCTKOB, oT- | KOPOTKYE, XOAATCA  npo-
HOMBEHK poc—rKM, COSOWHAACH, Oﬁpaayl,o-l- ayry. Me}my CMellaHHbIe GHOME{E‘I M3  Xps-
TEenoM W AYroil HAXOOWTCS OTeSpCTUE, OTBep- LLEBOU TkaHW, 3TO
CTHA MO3BOHKOB 06pa3yloT NO3IBOHOUHBLIA KaHan, :gsﬂﬁg rug;?;gf;
rgé HaxoguTCA CNMHON MO3T, 1 YIIDYTOGTS
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[pyaHas
KneTtka

O6pasosaHa 12 napamu pebep u rpyauHon. MNnockue
ayroobpasHele pebpa NOABUNKHO COYMEHAIOTCA C rpya-
HbIMW MO3BOHKaMW MO3BOHOYHMKA W criepean 10 nap
BepxHuX pebep coeguHATCS TMBKUMK Xpawamm c rpy-
auHol. [ewkeHune pebep yvacTByeT B AblXaTerbHbIX
OBUKEHUAX

KopoTkue,

CMeELLaHHbIe,

nrockue

Monynop-
BWXKHOE

CkeneTt KOHeYHOCTEN

BepxHue
KOHEYHO-
cTU

MNosic BEPXHUX KOHEYHOCTE COCTOMT M3 Nnapbl NONaToK
1 napsbl KnoymL. Knoyunubl 0AHUM KOHLIOM COYNEHEHbI C
nonaTtkamMmu, ApyrMm COeaUHATCS C rPyAMHON

[Nnockne

MoasuxHOE

Ckenet BepxHUX KOHeYHOCcTel obpasoeaH MnnedYeson
KOCTbH), COEAMHEHHON C NonaTtkoWl, npeannevysem, co-
CTOSILLUM U3 NYyYeBOW W NOKTEBOW KOCTEW, W KUCTBIO.
Kucte obpasoBaHa AByMs psigamu KOPOTKUX KOCTOYEK
3ansictbs (8 kocten), koctamu nsicTbs (5 kocteir) obpa-
3yOLWLMMK OMOpPY NagoHu U KocToYkamu nanesues (14).

TpybuaTkie
U KOpPOTKNe

[NoasuxHOE

HwxkHue
KOHEYHO-
cTn

Mosic HUKHUX KOHEYHOCTEW COCTOWUT M3 OBYX Maccub-
HbIX MMOCKUX Ta3oBLIX KocTel. Kaxaaa TaizoBas KOCTb
COCTOWUT W3 TPEX CPOCLUMXCH KOCTEeN — MoLB3A0LLIHOM,
cepanuiiHon 1 nobkoeoi. TasoBble KOCTM BMECTE C
KpecTuom o6pasyeT Tas, 3alMLIAUUin BHYTPEHHUE
opraHbl GpOLWHON NOMOCTH

[nockue

Henoapwmx-
Hoe

CkeneT HWXKHMX KOHeYHocTel obpazoeaH GeppeHHOWn
KOCTbIO, rOMeHbio, cocToswen u3 Gonbwor u manoi
Bepuoeslx Koctern u ctonsl. Ctona obpazosaHa AByMSA
pagamu KocTei npeannocHsl (7), ogHa U3 HUX — NATOY-
Has KOCTb, nnocHamu (5) u koctovkamu nansues (14).
KOCTW HMKHUX KOHEYHOCTEN coeaAnHEHbI NOABMKHO

TpyGuaThble,
ANVHHBIE

[NoaBmxHOE

bUONoOrua
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Tabnuuya 110.

MbiwmeyHasa cucrema

OcHOBHbIE rpynnbl Mbilly

Ha3BaHue Mbiwwy

MpukpenneHue Mbiwy
Oco6eHHOCTH CTPpOeHUA U huanonorum

DYHKUMUKN

MbiwWwub! ronoBbI:

PacnonaratoTca no 4YeTbipe C KaX4oW CTo-

Mpu cokpaweHuu npuBoaAT

roBble MbIlLbLlI pTa
W rnasa, uwe4Has,
Hap4epenHas

NPUKPENNAITCA K KOCTAM Yepena, Apy-
MM — K koxe. Kpyroeas mbllila pta Kpe-
NMUTCHA TOJIbKO K KOXe

KeBaTenbHble POHbl TrOMnoBbl. [PUKPENNAIOTCA OAHWM | B [ABWKEHWE HWKHIO Ye-
KOHLIOM K BUCOYHOWM KOCTK, APYTMM — K Ye- | NocTb, obecrneynsas npouecc
NKOCTK KeBaHWA

MUMUYECKMe: Kpy- | [lexaTt noa koxew nuua, oaHUM KOHLOM | Mpu  cokpalleHuu CcasuratT

koxy, obpasyloT cknagku u
Gopo3aabl, hopMUpys MUMUKY
nuua. OTKpLIBAIOT W 3aKpbliBa-
l0T pOT, rnasa

Mbiwub! Wweun:

noaKoXHas rpy-
AVNHHO-KIMHOYUYHO-
cockoBugHas, ne-
CTHUYHanA

MpukpennsaTcs K 4Yepeny M KOCTAM Cke-
neta (rpyavHe, Kniovvue)

MopaepxmBaloT ronosy B pas-
HOBECUU, Y4ACTBYIOT B [ABWKE-
HWAX TONOBLI U LWEWN, npouec—
cax rnoTaHus v NpouaHeceHus
3Byk0oB. ONycKalT  HUKHIOW
4yencTb

Mbiwybl Tynoeum-

wa:
MbilUBI CNWUHBI:

PacnonoxeHsl B HECKOMbLKO CMOeB, Npu-
KpennswTes K KocTam ckeneTta. [Hensatcs
Ha rnybokne W NOBEPXHOCTHbLIE MbILLLbI
CMUHbI

YyacTeyloT B [ABWKEHUM MO-
3BOHOYHUKA Ha3ag U B CTOpO-
Hbl (rnybokue), ABWKEHWU ro-
NOBbI, BEPXHWUX KOHEYHOCTEN
W rpyaHON KNeTku

MblLUBI TPYOHBIX
CTEeHOK:

Bonbwas u manas rpyaHele, nepeaHas
gybyataa npukpennaioTcs K pebpam no-
natke u nneyeBon Koctu. MexpebepHbie
MbILLLbI pacronoXeHsbl Mexay pebpamu

MexpebepHble  MbIlUbl  ©
Avadparma obecneynBaroT
AblXaTtenebHble AOBUMXEHWUHA: OC-
TankHblE Y4acTBYKOT B [BUXKe-
HWUM PYKU U AbIXaHUK
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HaspaHue mbiwy,

MpukpennexHue Mol
OcobeHHOCTU CTPOeHUs U husnonorum

DyHKUUU

MbILLLUBI XXNBOTA!

MpukpenneHsl K KOCTAM ckeneTa

O6pasyloT cTeHkn OptoLLHoW
NonocTH, 3alnLLaT BHYTPEH-
HWE opraHbl. Y4acTBYIOT B Abl-
XaHun, paboTte BHYTPEHHUX
OpraHoB

MbILWLBI KOHEYHO-
cTen:
MbILLLbI BEPXHUX
KOHe4HoCTew:

[MpuKpennaTCca K KOCTAM rosica BepXHUX
KOHEeYHOCTEeNn M K KOCTAM CBODOAHBIX KO-
HEeYHOCTEeWN.

ObecneunBaloT ABMKEHUS PYK

MbILLLIbI HUXKHMX
KOHEYHOCTEen:

MprKpennalTca K KOCTAM Mosica HMKHUX
KOHEYHOCTEeN U K KOCTSIM CBOBOAHbLIX HUX-
HWUX KOHEYHOCTEN.

Ob6ecne4ynBaT ABMKEHUS HOT

Mbiwubl BHYT-
pPeHHUX OpraHoB:
cepaevHas
MblLLLIA

He npukpenneHbl K KOcTsaMm, oBpasoBaHbl
cepaeYyHor MbllleyHoW TkaHbio. Henpowus-
BOMbHLIA XapakTep paboTbl

CokpalleHue cepaua

MbILLLIbl CTEHOK CO-

CYAOB, KULLEYHMKA,

Kenyaka, Mbilubl
KO

OBpa3soBaHkl rMagkoi MbILLEYHOW TKaHbH,
HENPOW3BOIbHbLIM XapakTep paboThbl

ObecneuynBadT coKkpalleHue
CTEHOK BHYTPEHHUX OpraHoB,
OBWXXEHWE KPOBW MO BEHam,
MULLEBON MACChl B KULLEYHUKE

bUONOrua
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Tabnuya 111.

BHyTpeHHsAA cpeaa opraHu3ma

TkaHeBas (Mexkne-
TOYHas) KUAKOCTb

Tena. OHa cneuucduyHa nNo cBoemy Cco-
CTaBy NS pasfnyHbIX TKAHE 1 OpPraHoB.,
HO NpW 3TOM XapakTepu3yeTcsi NOCTOAH-
CTBOM cocTasa. Boga, pacTtBopeHHble B
Hell opraHM4yeckme W HeopraHudeckue
Bewectea, O,, CO;, npoayktbl obmMeHa,
BblAENMBLUMECH U3 KNETOK

pe3 CTeHKW Kanun-
NAPOB U KOHEYHbIX
npoayktoB obmeHa
BELLEeCTB

o CocrtaB MecTo

= DyHKUUMN

m MecToHaxoxaeHue obpa3oBaHuA
HaxoguTcsa B MeXKneTouHbiX npoctpaH- | O6pasyetcs n3 | 3 TkaHeBOW KWAKOCTW
cteax. ObObem TKaHEBOW XUAKOCTW Ye- | nnasmsbl KpoBM, | KNEeTKKU nonyyarT nuTa-
noseka coctasnseT ~ 26,5% OT Macchl | nponukatowein  Ye- | TenbHble BellecTsa,

a oTAalT NpoaykTsl 06-
MeHa BewecTB. Yactuu-
HO TKaHeBas XWOKOCTb
nocTynaeT B KpOBb, Yac-
TUYHO B NumMmdpy

Monynpo3payHas XWAKOCTb,  LMPKYNU-
pylowas B nuMdaTUYeckoir cucteme.

ObpasyeTcs M3 TkaHe-
BOW >KWAOKOCTW, BCO-

YuyactByeT B npouecce
MMMYHUTETA, 3awumuan

8 | mda copepxut B 34 pasa MEHbLIE |caslueiics Yepes CTeH-| opraHmam ot  GonesHe-
s | Genkos, Yem nnasma KPOBW, COCTOMT U3 |k mumcpaTUYECKUX| TBOPHBIX MUKPOOPraHu3-
= numdonnasvel (Boaa, Genkn 1-2%, 2% |anunnspos. Numdo-| MoB. dunbTpyet u o6es-
iy i b BELecTBa) 1 (POPMEHHBIX ||y — B numdaTde-| 3apaxusaeT  TKaHeBYIO
SNEMEHTOB: NMUMOLUTOB U NEKOLIMTOB | oy yanax XMAKOCTb
Haxogutca B KpoBeHoCHbIX cocyaax. He | OBpasyetcs 3a cyeT | Bsaumocsasb Bcex opra-
BCA KPOBb UWPKYNnUpyeT no Teny, 4actb | NOrnoweHna opra- | Hoe B UeNoMm C BHELIHEen
KpoBu ~ 40% HaxoauTtcsa B Aeno KpoBK, B | HU3MOB  OpraHu4e- | cpegon, naTaTensHas,
n Kanunnapax u BeHax ne4YeHn n CeneseHkn | CKUX 1n HeopraHu4de- | pyinenutensbHas, 3awuT-
Q Xupgkas coeguHUTENbHAs TKaHb, CO- | CKUX BELUECTB. | yag, perynsTopHas
o | cToswas 13 Xuakon Yactu — nnasmbl | PopMeHHble ane-
= (90-92% Boabl, GenkK, Xupbl, rMKOKO3a, | MEHTbI B CeneseHke,
MWHEpanbHbIE CONMKU) U (POPMEHHLIX ane- | KPaCHOM  KOCTHOM
meHToB (50-50% oT o6bema kpoBu). | Mo3re, numdarnye-
3PUTPOLIMTOB, NENKOUMTOB, TPOMOOUMTOB | CKUX y3nax
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UMMyHUTET — cnocob 3awmThbl opraHuama ot GOHBSHBTBODHb!X MUKPOOPraHM3mMoB 3a CHeT

BblpaboTKku aHTuUTEnN.

Buabl MMMYHUTETA

///\

BpoxaoeHHbI# (BUAOBOW) —
Hacnegyetcs pebeHkoM oT
marepv

MpuobpeTeHHbIA (MHOWBMAYANBHBIA) —
NOSIBNSIETCS NOCe NepeHeceHHoro 3a-
BonesaHua)

Y

EcTtecTBeHHbLIA —

Bbl paﬁaTbiBaeTCﬂ B Nnpouecce nepeHeceHna UH-
dekumoHHoro aabonesanns (KOKmtoLLa, Kopu, BET-
PSAHOIA OCNbl), KOTOPbIM He BonetoT BTOPOiA pas

MCKyCCTBEHHbIN —
BblpaﬁaTblBaeTCH nocne nNnpueBMexKn UNn
neyebHOI CLIBOPOTKU

¥

AKTUBHbIA —
nosenseTca nocne npueusin. MNpuemska
Bbl3biBaeT obpasoBaHue aHTUTENn npo-
TUB 3TOro 3abonesaHusi, NO3ATOMY Yeno-
Bek nubo He s3abonesaet, nubo nepe-
HocuT BonesHb B ocrabneHHon chopme

[NaccuBHbIN —
NosiBNSAETCA NpU BO3AeNCTBUM NevyebHon CbiBo-
pOTKM, NOMYYEHHOW U3 Nnas3mbl KpOBU BoneBwnx
XUBOTHLIX UMW YEnoBeKa W codepkallen Heob-
xoaumble adHtuTena. Cpasy nocne BBefeHus
CbIBOPOTKU MOSIBMSAETCH MMMYHUTET, COXpaHseT-
ca 4-6 Hepenb

bUONoOrua
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Tabnuya 114.

KpoBeHOCHas cucrema

]
g CrtpoeHue DYyHKUMN
(@)
Monblin MbllWEYHbIR OpraH, COCTOSALWMA UX 4-x Kamep —
AByX npepcepauni (Nesoro U nNpasoro) U 08yx xeJsyooy-
w koe (nesoro v npaeoro). CTeHka cepgua cocTouT n3 3-x
= CNOEeB: anukapa, MUOKapA, 3HA0KapT. ) L —
a | MNpencepama w xenygodky cBs3aHbl Mexay coboi
8 npefcepaHo-XenyaodkossiMu — oTepcTusimu.  OTBep-
CTWUS 3aKPbIBAKTCA CTBOpYaTLIMM KnanaHamu. Kpome
CTBOpYATLIX KMNanaHos cepaue UMEeET MnonynyHHbIe Kna-
naHel B BUAe Tpex KapMallKoB
Cocyabl No KOTOPbIM KPOBb TEYET OT cepaua K opraHam.
O s Camﬁa KpynHas ngepEﬂ — aopra. Mo Mgp':ueuy,uangHuﬂ or| N EETEENAN TEHBT BETERE
53 cepaLa apTepun BETBSITCA W CTAHOBATCS TOHblUe, nepe- | & ohad  KPOBb,  HACLILLEHHaR
< L y 8P KMCIopoaom
XOAAT B Kanunnspbl
+ | Cocyabl, N0 KOTOpPbIM KPOBb ABWMKETCA K cepauy oT op- | Mo BeHam TeyeT BEeHO3Has
& | raHoB. Menkve u cpefHue BeHbl CHabXeHbl knanaHamu, | KpOBb, HacCbILLEHHast  Yrnekuc-
@ | npensaTCTBYIOLMMU 0BPATHOMY TOKY KDOBM M0 COCYAaMm nbIM rasom
Menkve KpOBEHOCHble COCyAbl, apTepuanbHble Kanum-
5 | 119pbl NepexoaAT B BEHOSHbIE Kanumnapbl. CrteHka ka- | Yepes CTeHKM  Kanunnspos
Q. | MMANAPOB COCTOUT M3 OAHOTO CIIOA MIIOCKAX KNETOK 3H- | OCYIEeCTBSTCS 0BMeHHbIe
S | AoTenus (anuTenunanbHas TKaHb). TOMWMHA CTEHKU Ka- | MPOLECChl  MeXay KpoBblD W
s | nunnsapa ~ 0,005 mm unu 5 mkm. B membpanax knetok | TkaHbk. CKOpoCTb ABMMXKEHMWS
& | CTEHKN Kanuinspos eCTb MHOrOYMCNEHHbIe OTBEPCTUS, | KPOBM B Kanunnspax — 0,5-10°
obnervatolne npoxoxaeHue BELLECTB Yepesd cTeHKky ka- | m/c (0,5-1,2 mm/c)
nUNIsSpoB B npouecce obmeHa BelecTB
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Tabnuua 114.

Kpyru kpoBoobpatieHus

Kpyr kpoBoobpa-
weHus

Cxema OBWXeHWUA KpOBU

BonsLown kpyr
kposoobpatueHns

JleBbln xenypoyek = aopta = apTepuanbHbie Kanunnspbl (BepxHue u
HWKHWE KOHEYHOCTM, BHYTPEHHWE OpraHbl, cepaevHas Mbllua, Mo3r)
= BEHO3Hble Kanunnapbl (cobupalT KPOBb OT HMXKHEN 4acTu Tynosuula
M OT BCEX HenapHbIX opraHoB OPIOLWHOM NoNocTn) =  BOpoTHasA BeHa (obpa-
3yeT CeTb Kanunnsipos B NEYeHW, rae NpoUCXoauT Ae3VUHTOKCUKaLUWs KpoBW)
=  BEpPXHAS U HWXKHAS nonas BeHa = npasoe npepcepave. Kpyrosopot
KPOBU NMPOMCXOAUT 3a 23 MUHYTHI.

Manbli Kpyr Kpo-
BOOBpaLLeHus

MpaBoe npeacepave = Npasblil Xenyaoovek = nerovHslie aptepun (npa-
BOE 1 feBoe Nnerkoe, rae BeHO3Has KpOBb MepexoavT B apTepuarnbHylo, oT-
[aeT yrnekucnblii ra3 MU HacblWaeTcsi KWUCTNOPOAOM) = TEroyHble BeHbl
= nesoe npeacepave. KpyroBopoT KpoBK NPOUCXOAUT 3a 4 cekyHabl

Tabnuua 115.

CepaeyHbIn LUK

Onutens-
®a3bi| lpegcepans | Kenygoukm BWKEHWEe KPpoBM
peacepa yA HOCTb thasbl a p
| CokpaweHue | Paccnabnenve 0de W3 npeacepanii KpoBb OBMXKETCA B XKe-
(cuctona) (onacrona) h NyA0YKM Yepes CTBopYaThle KaHarnbl
W3 xenyno4koB KpoBb [BUXETCS B aop-
I Paccnabnenue | CokpalleHue 03¢ TY W NEroyvHyr apTtepuio (OHa pacxo-
(amnacrtona) (cuctona) * AUTCH Ha ABe apTepuun) Yepes nonynyH-
Hble KnanaHsbl
KpoBb YactuyHo U3 npeacepavin nocTy-
1 n n n n 4
Paccnabnenue | Paccnabnenve 04c NAET B XeNyHouKH

bUONoOrua
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Perynsauusa pabotbl cepaua |

HepeHas perynauums

l_l

—

FymopanbsHas perynsauus

l—‘

e

cepaua

napacumnartnyeckas — cuMnaTuyeckas — agpeHanvH — ropMoH noH K* — noH Ca* —
ocnabnset u yCUNUBaET W yyalaeT Hagno4Ye4YHUKOB, 3amegnserT | | ydawaer
3amennder DaGOTV paﬁo'ry cepaua Bbi3bIBAET yCuUneHune pBSOTy paﬁoTy
cepaua 1 yyaweHue paboTsl cepaua cepaua

[ObixaTenbHas cucrema
3HauyeHune AbIXaHuA

1. Ob6ecnevyeHune opraHMamMma KUCIopoaoM (02) M UCNONb30BaHUE ero B OKUCNUTENbHO-

BOCCTaHOBUTENbHbIX peakUusXx.
2. OkucneHwve (pacnag opraHU4ecKkux CoeanHeHunii ¢ ocBoboXxaeHnemM aHeprum, Heobxogumon

[AnNs OCYLIEeCTBNEHWSA NPOLECCOB XU3HeAeATENbHOCTU (ChU3MONOrMYECcKUX NpOoLIECCOB)).
3. ObpasoBaHue n ynanexue n3 opraHusma usbsitka yrnekucnoro rasa (CO,).
4. YnaneHue HEeKOTOpbIX KOHEYHbIX NPoAYyKTOB obMeHa BelwlecTB. Hanpumep: napoB BoAbl,
cepoBOAOpOAa, ammuaka 1 Apyrvx rasos.

|

| Buabl abixaHus |

BHeluHee (razoobmeH B opraHax) — no-
CTYNNeHve B opraHnaMm Kucropoga
u Bbigenexue yrnekucnoro rasa (CO,)

BHyTpeHHee (ra3000MeH B TKaHAX) — KUCropoA
yyacteyeT
B OKWUCIEHWUN OpraHW4eckux BeLLecTB, Npu 3TOM
ocBOBOXJAeTCA 3HEeprusi, KoTopasi UCrosb3yeTcs
B MpoLeccax Xu3HeesTernbHOCT OpraHu3MoB

nocrynaer B

KNETKN

TKaHen,
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Tabnuya 116.

[bixaTenbHas cucrema

OpraHbl CrpoeHue DyHKUUK
Bo3pyxo- | Pasgensetca KOCTHO-XPALLEBON NEperopofkon | Yenaxenwe, corpeeavve (3a
HOCHbIE Ha npaBsylo U NeBylo NMOMOBUHLI, UMeloLLMe U3BK- | cHeT Bonblioro  Konu4yecTtsa
nyTw NUCTbIE HOCOBbIE XOAbl, YBENUYMBAKLLME NNO- | KDOBEHOCHbIX COCYL0B U Xenes).
Hocosas | WaAb NoBEpXHOCTU HOCOBOW monoctu. HocoBble | ObessapaxusaHne (cnusb 3a-
fioHoCTh X0Abl BbICTNAHbl PECHUYHLIM anuTenuem, obuns- | aepxusaetr u obesspexusaeT
HO cHabXeHbl KPOBEHOCHBIMU COCyAamMu 1 Kerne- | MMKpoDbl, HenpepbiBHO  yaa-
3amu, BbIAENAOWMMU CNU3b NSCck U3 HOCOBOW nonocTtn 6na-
rogaps NOCTOSHHOMY [BWXe-
HUIO peCHUYEK)
Hocornotka lMpoBoguT BO3QYX W3 HOCOBOW
nornocTH B ropTaHb
[opTaHb WmeeT BUA BOPOHKW, CTEHKKU KOTOpoi obpasosa- | [poBeaeHue sosgyxa U3 HOCO-
Hbl HECKOMNbKMM XxpsAwlamu. Bxod B ropTaHb BO | rMOTKM B Tpaxew. 3awura
BPEMSA NOTaHUA 3aKpbiBAETCH XPALWEBbIM Haf- | BEPXHUX AbIXaTenNbHbIX nNyTen
rOpTaHHMKOM, Y4TOObl YacTUYkM NUWKM He Mornu | OoT nonapgaHusa nuwm. O6paso-
nonacTtb B BO3[YXOHOCHblE NyTWU. Mexay xpslia- | BaHWe 3BYKOB 3a CYeT ronoco-
MW ropTaHn Haxo4aTCA CrM3UCTBbIE CKNaaKn — ro- | BbiX CBA3OK
NOCOBbIE CBA3KW, NPOCTPAHCTBO MEXAY HUM Ha-
3bIBAKOT rONIOCOBON LUENBIO
Tpaxes Wmeet Bua Tpybku, nepeaHss creHka koTopon | CBoboaHoe npoxoxaeHue BO3-
obpasoBaHa xpsLLeBbIMW NonykonbLamu, coean- | ayxa Kk 6poHxam
HEHHbIMK Mexay coboi cBA3KamMu W MbiLLLAMM.
3aaHasa CTeHka Tpaxeu Msarkas, oHa npuneraert K
NAWEBOAY W HE MellaeT MPOXOXKOAEHWIO MULLN.
BoicTnana mepuaTternbHbIM anuTenvem

bUONoOrua
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OpraHbl

CtpoeHue

DYHKLUMN

BpoHxu

[lBa BpoHxa, obpa3oBaHHble XPALIEBLIMW KONb-
Luamu, BbICTNaHHbIe MepuaTenbHbIM anuTenuem.
B nerkux BeTBATCA Ha Menkue OpoHXM, XpsAlle-
Bble KOmbla NocTeneHHo ucyesarT. Camble men-
Kue paspeTBneHns GpoHxoB — BPOHXKUOIbI

[BmxeHne Bo3dyxa B nerkue.
OuuweHne Bosayxa 3a cYyeT no-
CTOAHHOTO ABWMXEHWNA PECHUYEK

Ierkune

COCTOAT U3 NeroyHbiX Ny3bIpbKOB — anbBeos —
NeroYHbIX Ny3blpbKoB, 0Opa30BaHHbIX Ha KOHLAX
BpoHxoB. CTeHKN anbBeor onfeTeHbl CETKOW Ka-
nuNNspoB 1 obpasoBaHbl OAHOCNONHOW ANUTENU-
anbHoin TKkaHbio. OHa BbligenseT OKMONOrmyecku
aKTUBHbIE BELLEeCTBa, BbICTUNAKOWMNE TOHKOW
NMEHKOM BHYTPEHHIOW MNOBEPXHOCTb arnbBeon.
OHa He pgaeTt cnunaTtbes nysblpbkam M obeaspe-
KUBaAET MUKPOOPraHW3Mbl, NPOHUKAKLW®We B ner-
kue. «OtpaboTaHHas» nrneHka BLIBOAUTCS Yepes
BO3/1yXOHOCHbIE MYTU B BUAE MOKPOTbl UMW «ne-
peBapuBaeTca» nerovHbiMy tbaroyntamu. CHa-
PYXW KaOoe Serkoe MoKpbITO COEANHUTENLHOT-
KaHHOW nezoyHol rnneepol. BHYTpPEHHNAS CTeHka
rPYAHOW  NOMOCTW  BbICTMAHA  MPUCTEHOYHOMN
nnespoun

B nerkux ocyuiectenaetcs npo-
Lecc razoobmeHa.

Nerkue sBNAKTCA OpraHoM Bbl-
[eneHusi, Bbigenss Boay, yrie-
KUCNbI ra3 u HeKoTopble Apyrue
npoAayKTbl 0bmeHa BellecTs




Perynauusa abixaTenbHbIX ABUXEHUN

HepeHas perynauus

lv—ll—l

lNymopaneHas perynauus

Y

[bixatensHblin UeHTp (UeHTp
BAOXa W BbIOXA) HAXOAUTCH B
npoaonrosaTtom otaene
ronosHoro mosra. Pa6ora
AbIxaTenbHoro UeHTpa 3asucur
oT BoneBbIX ¥ TEMNepaTypHLIX
BO3AENCTBUI, a Takke
apTepuanbHOro AasneHus,
NeKapCTBEHHbIX CPeACcTB 1
Apyrux chaktopos

Kopa 6onbLumx
nonyLapuii ronoBHOro
MO3ra nossonsaer
NpPOW3BOJSILHO
3a4epXxuBarThb,
W3MEHATb PUTM
1 rNyBUHY ablXaHus

Mpw yBenuueHun B KpOBU
KOHLIeHTpaL WK yrinekucrnoro rasa
(CO,) Bo3OyaAMMOCTb AbIXaTesIbHOro
LeHTpa nosbIllaeTca — AblXxaHue
yyauwaetcs. py ymeHbLueHUn
KOHLEHTpaUmK CO2 BO3OyAMMOCTL

AbIXaTenbHOro ueHTpa cHmxaeTcs

NMuuweBaputenbHasa cucrema

MuuiesapeHne — 3TO CNOXHbI NPOLECC, B XO4Ee KOTOPOro MOCTyNWBLIAA B OPraHMam nuwa
NOABEPraeTcs MEexXaHW4eckon U Xumudeckon obpaboTtke, BcackbiBaHue nepepaboTaHHbIX BeLecTB
B KPOBb U BblAENeHne Hapyxy TBEpAbIX HeNepeBapeHHbLIX OCTaTKOB.

JdTanbl N nuieBapeHuns

Mexanunyeckan obpaboTka nuLm.
MpovcxoauT B pOTOBOW NOMOCTU — U3MESTbYEHME NULLKM (NEPEeXEBbIBAHNE) U YBNAXKHEHUE

Y

Xummnyeckas obpaboTka NULLK.
MpoucxoauT nog AeNCTBMEM NULLIEBAPUTESTbHBLIX COKOB B PasfnyHbIX OTAenax
NULLIEBAPUTENBHOW CUCTEMBI
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NMuweBapuTenbHaa cucrema

OTgen

OpraHsbl, cTpoeHue

DYyHKUUM

Poto-
Bas no-
NocTb

3ybbl 32: 4 pesua, 2 knbika, 4 manbix 1 6
©0nblUMX KOPEHHbLIX 3yDOB Ha Ka)aoWn
YenwcTK.

A3blK — MbILEYHLIA OpraH, MOKPbITLIV
cnuancTon obonoYvkon.

CritoHHbIE Xeneabl (3 napbl): OKOMoyLu-
Has, NoAbA3bIMHasA, NogYentocTHas

B potoBoit nonoctv nuwia noaeepraeTcsi Mexa-
Hu4eckol obpaboTke — NepeKeBbIBAHWUIO K CMa-
umBaHulo cnoHon. CnwHa obesBpexuBaeT,
cMaumBaeT 1 0OBONAKMBAET KYCOMKM MUy, 06-
pasys nuLieBoin koMmok. B poToBoi nonoctn noy-
TW He NPOUCXOOMT BCacCbIBAHUSI NUTATENbHbIX
BelLecTB. FA3bIK — OpraH Bkyca 1 peuu

MmoTka,
nuie-
BOA

BepxHas 4acTb NWLLEBapUTENbLHOMO Ka-
Hana npepcraensgeT cobon Tpyoky Anw-
Hoi 25 cm. BbicTnaHa nnockum anute-
nwem

MpornatbiBaHve nuLM, NpoTankuBaHue nuule-
BOrO KOMKa B 3Kenyfok 6narogaps nepucransTu-
ke (BonHoo6pasHbIM COKPaLLEHUSIM CTEHOK)

Keny-
NOK

PaclumpeHHas 4Yactb nuileBaputensHo-
ro kaHana, HanomwuHatowas 6GonbLuyo
rpywy. BmectumocTsto Ao 2-3 n. CTeHKu
COCTOAT W3 MaAKoW MbILEYHOW TKaHW,
BbICTNAHbl  CMAU3UCTBIM  3NUTENUEM,
CKNaflku KOTOpPOro cofepkaTt okono 35
MITH Xenes

B »xenyake nuila nepeMelumMBaeTcsl 3a cyeT co-
KpalleHua CTEeHOK W ganee nogsepraercs nu-
wiesapeHuo. PepMeHT Kenyaka nercuH paciue-
nnseT 6enkn 4o NenTuaoBs, Nunasa — XUpbl Mo-
noka. Peakuus xenygka kucnas. B xenynoke
4acTM4YHO BCACLIBAKOTCS BOAA, IMIOKO3a, aMUHO-
KMCNOTbI MOMOYHBIX BENKOB, MUHEparbHbIe Conun

Kuweu-
HWK

[BeHaguatvnepcTHasa KUWwkKa — Hadanb-
HbI OTAEN TOHKOrO KWMLLEYHUKa ONWMHON
no 15 com (gBeHaguaTb nanbues — nep-
CTOB, CMOXEHHLIX B pag). B Hel oTKpbI-
BalOTCH NPOTOKU NOKENYAOYHOW Kere-
3bl U Ken4Horo nyselpsi. »Kenesucrtsiv
anutenuii BbipabaTbiBAET KWULLIEYHBIN COK

B ToHkol kuwke nepesapuaetca 80% 6Genkos,
noyt 100% »xupoB 1 yrnesogos. GepmeHT coka
NOPKENYAOYHON XKenesbl TPUNCUH pacluennseT
Benku 00 aMWUHOKWUCNOT, Nunasa — XWpbl A0 mMn-
LieprHa 1 XMPHBIX KUCNOT, amunasa — yrnesoapbl
[0 rnoKo3bl. Peakuus cpeap! LWenoyHas
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OTpen

OpraHbl, cTpoeHue

DYHKUUMK

Kuweu-
HUK

TOHKMIA KALLIEYHUK — camMan AnuHHas
YyacTb nuweBapuTensHown Tpybku Ao
6 m. OBpasyeT B OpIOWHOW NOMNOCTY
MHoro netene. Cnusncrasa obonodyka
BbipabaTbiBaeT KULLEYHbIA COK, 00-
pasylT MHOXECTBO BOPCUHOK, yBe-
nuyueBalloLWLMX nnowaab nepesapu-
BawWen W BcacbiBaKLWEW MOBEpX-
Hoctu. K BopcuHakam nogxogat
KpOBEHOCHble ¥ numaTnyeckue
kanunnsapel. CteHkn o6pa3oBaHsl
rnagkon MbIleYHOW TKaHblo, Cno-
cobHON K nepucTanbTUYECKUM OBUW-
KeHusam

MuwesapeHve naeT B ABa atana:

| — nmonocTHoe nuuleBapeHWe, NpoucxoauT pac-
wenneHne BeLecTB MNof BAUSHWEM NuLLeBapu-
TENbHbIX COKOB B nonoctu knwku.ll — npucteHou-
HOe NuLLeBapeHne — nuTaTerbHble BelecTsa ne-
peBapuBalOTCs Ha MembpaHax BOPCMHOK, Ha KO-
TOPbIX HaxoauTcsA BONbLIOE KONUYECTBO MOMEKYN
cepmeHTOB. BcackiBaHue BelecTB B OCHOBHOM
NpPOUCXOAUT B TOHKOM OTAENe KUWEeyHuKa. Amu-
HOKWCIOTbI, [KKO3a BCacblBaeTcsli B KPOBb (B
KPOBEHOCHbIE Kanwunnsapbl BOPCUHOK). Muuepu-
Hbl, COMW JKUPHbLIX KUCMOT BCacCbIBAOTCA B NUM-
thaTudeckne Kanunnsapsl BOPCUHOK. Takke Yepes
BOPCUHKM KMLLEYHMKA BcacbiBalOTCA BOAa, MUHE-
panbHble BellecTsa

Cnenas KuLKa — y4acToK Mexay TOH-
KON W TOMNCTOW KULLKOW, MMeeT hopmy
MeLLKa 1 YepBeobpa3sHblil OTPOCTOK 8-
15 cM — aneHauKe.

NumdaTuyeckne KNeTKM NPUHUMAIOT yvacTue BO
BCEX 3aALLMTHBIX peakuusax opraHuama. Mpu nona-
JaHun B anneHaukc HenepeBapeHHbIX OCTaTKOB
NULLIM BO3HWKaeT BOCManeHue anneHgukca — 3a-
bonesaHwe anneHaguunT

ToncTbln KALUEYHWK, KOHEYHbLIA OT-
aen  nuuieBaputensHon — Tpyokw,
nMeeT AnuHy ot 1,5 go 2 m, gua-
MeTp B 2-3 pasa bonblle, yem y
TOHKOW  kuwku.  BrolpabaTtbiBaeT
TONbKO cnu3b. [Mpamas Kuwka 3a-
KaH4MBaeTCsl aHanbHbIM OTBEPCTU-
emM

B Toncroit kuwke obpasyloTca Kanoeble Macchl,
KOTOpble BbIAENSAOTCS 4Yepe3 aHanbHoe OTBep-
cTue. 3TOT npouecc 3aHnmaeT okono 12 4., 3a ato
Bpemsi NPOUCXOAMUT BCcackiBaHWE BOAbI, BUTAMMHA
K v MuHepanbHbIX BewlecTB. Kenesbl TONCTOro
KALLEYHWKa BbipabaTbiBalOT Crnvab, obneryaroLlyo
NpoxXoXxaeHue kanosblX mMacc. bakrepun Toncroro
KALIEYHUKa pacLennsoT Knet4aTky U CUHTe3npy-
10T BUTaMuHbl rpynnbl K n B. YMeHblweHne wnu
yBEnu4yeHne YUCNEeHHOCTU OakTepuil BbidbiBaeT
PaccTpoOMCTBO KULIEYHWKA

bUONoOrua
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Tabnuya 119.

MuweBapuTenbHbIe Xenesbl

NMuweBapu-
TenbHbIE
xenesbl

CrpoeHue

DyHKUUM

YKenesbl
xenyaka

Menkve (ogHOKNETOYHbIE) Xene-
3bl CINM3UCTOTO 3NUTENUA Xenya-
ka. OgHu kneTku BbipabaTbiBaloT
COMAHYI0  KWUCMOTYy, Aapyrme —
thepMeHTbI U1 MYKOUAHLI CeKpeT
(cnu3b)

BripabaTbiBaloT KenymaouHblit CoK, copep-
Xalwmnin CONAHYK KUCNoTy. PepMeHT nencuH
pacliennseT cnoxHeie 6enku oo Gonee npo-
CTbIX, NUMasa — Xupbl Monoka. Cnusb 3alm-
LwaeT obonouky xenyaka oT MexaHu4eckux u
XUMUYECKUX pasapakeHui

Mompxeny-
[oYHas
Xeneasa

KpynHasa »kenesa rposabeBuaHov
hopmbl, 10-15 cm anvHoi. Paspge-
neHa neperopofKamm Ha HeCKONbKO
ponek. OcCHOBHasi macca Xenesbl
BblAENSET XKeNYAOYHbIA COK,

BblpabaTtbiBaeT NoKenyaouHblii COK, KOTO-
pblii NOCTYNaeT B KWULLIEYHUK W y4acTByeT B
npoLecce nuLieBapeHns

[NeyeHb

Camas kpynHas nuuieBapuTers-
Has xenesa, maccon no 1500 r.

CocTOoMT 13  MHOrOYUCNEHHbIX
KENe3nCTblX KNEeToK, Mexay KO-
TOpbIMKW  HaxoguTcAa  coeguHu-

TenbHas TKaHb, XXenyHble NpPoTo-
KW, KPOBEHOCHbIE W numdartunye-
ckue cocyabl. XKenyHble NPOTOKM
OTKPLIBAIOTCA B OKEMYHbIA  Ny-
3blpb, raoe cobupaetca Kendb.
Xenub — XMAKOCTL XKenToBaToro
uWnu 3eneHoeaTtoro uperta, Co-
AEpPXUT 0DesBpexeHHble TOKCUY-
Hble BELlecTBa, UMEEeT ropbKui
BKYC U LLIENOYHYIO peakLmio

BuipabatbiBaeT xenys, KoTopas ckannvea-
eTcsa B Xen4yHoM nysbipe, U3 KOTOpPoro nocTy-
naeT no NPoToKy B KMLWIEYHUK. XKenub co3aa-
eT LUENOYHYI cpeay B KULIEYHWUKE, aKTUBK-
3vpyeT OeWCTBUE NuWLLeBapuUTenbHbIX dep-
MEHTOB, yCUNnMBaeT COKOoOoTAeneHwe nomxe-
NYOOYHOW Keneasbl, pacliennaeT Xupbl Ha
Kannu obneryas ux nepesapuvBaHue, CTUMYy-
NUpyeT COKpalleHWe CTEHOK TOHKOro Kuluey-
HUKa, 3a[lepXKMBAET rHUMOCTHbLIE NPOLECcCHl B
KuweyHuke. BapbepHaa yHKUMA neyeHu
3aknoyaeTca B 06e3BpexmBaHuM TOKCUYHBIX
BelLecTB KpoBu. B neyeHu rmiokosa npespa-
LaeTca B [NUKOTreH, Noj BO3AeNCTBUEM rop-
MOHa UHCYNuHa




O6MeH BewecTB U 3Heprum

OBbmeH BelwecTB — 3TO CNOXHAas Uenb nNpesBpalleHuii BEWEeCTB B OpraHu3ame, HayumHas
C MOMEHTa MOCTYNMEeHUA U3 BHELUHEW cpeabl U KOHYas yaaneHuem KOHe4YHbIX NpoAYyKTOB pacnaja.

O6meH

v '

Mnactu4yecknin obmeH (accumunaums) —
npoLecec yCcBoeHUs BeLWecTB 13 cpeabl
M CMHTE3 Ha UX OCHOBE COBCTBEHHBIX,

CBOWCTBEHHBIX JAHHOMY OpraHuamy.
[Npouecc uaeT ¢ 3aTpaTon IHEPruu.
[NpeocbnagaeT B Monoaom Bo3pacTe

OHepreTudeckuit obmep
(auccumunaums) — npouecc pacnaga
CNOXHbIX BelecTs Ha Bonee npocTble.
Mpouecc naeT ¢ BolAENEHNEM SHEPTUM.
MpeobnagaeT B NOXUMOM Bo3pacTe

Perynﬂu,uil oOmeHa BeLecTB U JHeprmn

'ymopansHas (3HAOKPUHHBIE Xenesbl) —

HepsHas (UeHTp — runoTanamyc) — B perynsuun yy4acTByioT ropMOHbI, BNNSIS
perynupyeT obmeH BellecTs, Genkos, Ha NpoHMUaemMocTb MembpaH, akTuBu3u-
XWPOB, YIrMeBodos, BOAbl, MUHEparb- pys (epmeHTaTuBHbIE CUCTEMbl opra-

HW3Ma, TEM caMbIM Bnusia Ha paboTy op-
raHoB, CWUCTeM OpraHoeB W OpraHWama
B LeNioM

HbIX conei, obMeH Tenna u notpebne-
HUE NULLK
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OOmeH BewecTB B OpraHusme

BellecTsa, || nocTynaroLime B

Y

Kucnopop Bona Muwa
Nerkue Mnasma /é\
Benku Yupbl Yrnesogpl
KpoBb TkaHu
¢ AMUHOKUCTIOTHI muuepuH nioko3a
TkaHu KneTku K N KUPHblE e T
ductlald kucnoTel || Mnukorew || Mniokosa
KneTkn ||PacTeopetie . ™ oo, |LBMetetM || B kposu
yHacive B || nocrpoenue || Mepeobpaso- - \/
MMTOXOH,D,‘ obmeHe
pum BELIeCTB OPYIrnX BaHuWe B XXUpbl KUPOB mioko3a
w 6enkos u W rnuKoreH
opraHom,qoa/ /\ |
MmukoreH Bar;?mc:cm Paciiennenme
Pacuwennexue \",,,
¥
s ¥ = rnioko3a
COz-“ H.O | | QHeprus
CO; H20, OHeprus ¥
=i S L Pacwennenve
yepes BLIBOAATCH -
nerkue Yepes MoyKm e ) TS
i s
i CO; H,O OHeprusa




Tabnuua 120. BurtamMuHbi

BuTaMuHbl — opraHuyeckue selllecTsa, obnaaaoLme BbICOKOR 6UONOrnyeckon akTUBHOCTbIO,
CUHTE3upywmecsa B opraHmame mnu nocrynarwlipe c I'IML[J,BFI, HeOﬁXO,D,HMb[e ansa HOpM&I‘IbHOFO obmeHa

BELLEeCTB.
BogopacTtBOopuMbIe YupopacTBopumbie
C — ackopbuHoBas kucnota A — peTuHon
B1 — TvamuH D — kansuudepon
B2 — pubodnaeuH E — Tokodhepon
B6 — nupogokcuH K — dounnoxumHoH

B12 — umaHokobanamug
PP — HUKOTWUHOBaSA KMcnora

1. T'MnoBuTamMuHo3 — (BUTAMWHHAA HEOOCTATOYHOCTb) — BOMesHeHHOe COCTosAHUE,
BO3HMKatOLLee NP1 He4OCTaTOMHOM NOCTYNNEHNWM BUTAMWHOB B OpraHn3m (3aboneeaHune — aBuTammHo3s).

2. anepanTaMMHoa — WHTOKCHMKauusd, Bbl3blBaemMad npuemMom pes3ko noBbilWeHHbIX 03
BUTaMWHOB.
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Tabnuuya 121.

MoueBbligenuTenbHas cucrema

KaHan

OpraHbi CtpoeHue DyHKUMA
MapHble opraHbl 6o6oBuAHON hopmbl | ABNSITCA rMaBHBIMWU OpraHamu MouYeBblae-
(macca okono 150 r). Kaxpgas noyka | nuTenbHoM cuctembl. Yepes noyku ¢ mMoyoi
nokpbITa oBonoYkamu: CoefMHUTENb- | BLIAENSAIOTCS W3NWWKA  BOAbl, NULIEBapu-
HO-TKaHOWM U }XMpOBOK TenbHbLIX CONen, yaansTcs NnekapCTBEHHbIe
npenapatbl, S4bl U Apyrve BelwecTsa, He-
HY>KHblE OpraHnuamy
HapyxHo-kopkoBbli cnoin (B Hem | MNMpoucxoanuTt obpasoBaHue NepPBUHHON MOYM
pacnonoxeHsl HedpoHsbl). EanHuuen
Moyku CTPOEHUS NOYKK ABNsieTCs HedhpoH
BHyTpeHHu cnoi — mo3roeou (B | MNMpoucxoguT o6pasoraHne BTOPUHHON MOYM
HEM HaxXOoOATCA NOYeYHble KaHanbLibl)
MoyeyHas noxaHka — NONOCTb BOPOH- | BTopnyHas mo4a no Tpybodkam nupamupok
KOBMAHOW hopMbl cobupaetcs B nodyeyHou noxadke. OTTyaa
OHa NPOBOAWTCH B MOYETOYHUK
Bopota nouyek — BorHytas crtopoHa | OuuleHHas KPOBb BLIBOOUTCH Yepes noyveu-
MOYKM OT KOTOPON OTXOANT MOYETOY- | HYIO BEHY
HUK
Moue- MapHble Tpybkn 30-35 cm AnvHomn,
TouHMKM | o6pasoBaHbl rnagkoil myckynatypoi, | o HUM MoYa OTBOAWUTCS B MOYEBON Ny3bipb
BbICTNAHbLI 3aNUTENVEM
Mouesoin | MyckynbHbIM MeLlok cnocobeH ysenu- | Moya ckannuBaetca B TeyeHuwe 2-3,5 4 00
ny3blpb yusaTb cBoi 06bem B 300 pas ob6bema okono 200-300 mn
Moueuc- | MyckynbHas Tpybka, BbiCTnaHHas
nycka- | anuTenvuem, 3akaH4MBaeTCs MOoYemc- BbiBE/AEHME MOYM BO BHELHIOK CPeaY
TenbHbIN | NyckaTernbHbIM OTBEPCTUEM
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Tabnuya 122.

HOKI’JOBHaﬂ cucrema

Koxa

Cnowu KoXu

CtpoeHue

DYHKLUMU

HapyXHbi
cnon -
annaepMuc

PasBuBaeTca M3 3KTOAEPMbl U COCTOUT U3
MHOFOCMOWHOMO ANUTENUs, NOBEPXHOCTHbLIE
KNeTkn koToporo otmupatoT. o crnoem
OPOroBEBLUMX KMETOK PpacronoXeH Ccroi
XKMBbIX KINETOK, coaeprkallux MenaHuH

3awuTHas:

e OT TNPOHWKHOBEHWS ©O0Ne3HeTBOop-
HbIX BakTepuin

e OT MEXaHWYECKMX W XUMUYECKUX
BO3/EeMCTBUIA

e TUIMEHT MenaHuMH 3aluwaeT de-
noBeka 0T ynbTpaduoneToBLIX Ny4yein
WU NpUaaeT KOXe KOPWYHEBLIM LBET BO
Bpems 3arapa

« BblpabaTbiBaeT BuTamMuH D

CobecTBeH-
HO KOXa —
aepma

PasBuBaeTcs U3 Meaonepmbl U npeacras-
neHa BONOKHUCTON COEOWHWUTENLHOW Tka-
HblO. 34ecb HaxoanaTCsA peuenTopsl, canb-
Hble U NOTOBbLIE XXENneabl, BONOCSAHbLIE Mny-
KOBUUbLI — (OMNUKYNbl, KPOBEHOCHLIE W
numdaTndeckme cocyabl

TepmoperynsatopHas: npu paclmpeHum
Kanunmnspoe Tenno BbiAensercs, npu
CY)XXEHUN — coxpaHsieTcsl. Yepes Koxy
Tepsietcs o 80% tenna
BblﬂeJ'IMTeJ'IbHaF!, ObiXatenbHas, 4yB-
cTBUTEnbHasn. 3awmTtHaa: cano canb-
HbIX Xene3 cMasblBaeT KOXYy U BONOCHI,
3almias ux ot MMKpoboB

MoakoxHas
Xuposasi
Krneryartka

Camblvi rnyGoKMI CoW KOXKU pasBuBaeTca
n3 mesopepmbl. lMpeacraesneHa pbIxnoin
COeMHUTENBHON TKaHbKO, C XWUPOBbLIMK
AonbKamm

OHa CnyXuT «noayLwKomy, 3aluwia-
Wen oT MexaHU4YecKux BO3OencTBUi
W3BHE, TENNOU3ONUPYIOLMM  CIOeM,
«CKNaaoM»  3anacHblX nNUTaTenbHbIX
BELLECTB U SHepruu

bUONoOrua
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Tabnuya 123.

Pa3MHoOXeHue u pa3Butue

YyesioBe4eCKoro opraHm3ma

®YyHKLUN NONOBOU CUCTEMBI

1. OBpa3zoBaHe NonoBbIX KIIETOK — FAMET: MY>KCKMX — CNIepMaTo30Ma0B W )KEHCKNX — ANLIEKIIETOK.
2. ObpasoBaHWe ropMOHOB.

3. PenpopgyktusHas (getopoaHas) yHKLMM.

MonoBasa cucrema YyenoBeka

OpraHbl |

CrtpoeHue

DYHKUMUN

Myxckasa nonosas cucrema

CeMEHHWNKN — HAXOOATCH B KOXHOM MELLIOYKE —
MOLLIOHKE, UMEIT NpuaaTku

B cemeHHukax obpasytoTcsa cnepmaro-
sonabl. OHK BbipabaTeiBalOTCA B MYyX-
CKOM OpraHu3Me C MOMEHTa co3peBa-
HUAS U [0 KOHUQA XU3HW. Temnepartypa,
Heobxogumasi ana obpasosBaHus cnep-
MaTo30MA0B, AOMMKHa ObiTb HKE Tem-
neparypbl Tena. BblpabatbiBaloT MyX-
CKOW NMONoBON ropMOH — TECTOCTEPOH

BHyT-
peHHWe

CemMeHHble NpoTOKU — CMNBAKOTCS C NPOTOKA-
MU NpUOATOYHbLIX NOMOBLIX Xenes (nNpeacra-
TenbHasn xenesa, Kynepopa xenesa, cemMeH-
Hble Ny3bipbkK) U BNagalT B MoYeucnycka-
TernbHbIM KaHarn, KOTOpPLIM MPOXOAUT BHYTPWU
MonoBoro Ynexa

Obecne4vBaloT nNPoaBMIKEHUE cnep-
MaTto30uAOB, B HWUX MPOMCXOAUT
CMeLUMBaHWe CnepMaTo3ouaoB C Cek-
peramiu NpuaaTOYHbIX MOMOBbIX Xe-
nes, obpasys cnepmy

MpepcratensHas xenesa — BblaensieT cneuu-
anbHblil CEKPeT, CMELLUBAACL C KOTOPLIM cnep-
maTo3ouabl 06pasyloT crepmy. 1 cM® cnepmbl
copepxut ot 60 Ao 20 MnH. cnepmMaTo3ouaoB —
MWKPOCKONNYECKMX NOABUKHBIX KNETOK

CekpeT npeacratencHol  Kenesbl
obecrneunBaeT Ku3HeOAesATeNbHOCTb
cnepmaTo30MaoB B CEMEHHOW XUOKO-
CTW, co3daBad LWWEeNoYHY cpeay
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Myxckaa nonosasi cuctema

Monosoi uned obpasoBaH nelepu-

CTbiIMU TeNnamu, BHYTPWU KOTOPbIX NpoO-

CnocoBeTByeT NMPOHUKHOBEHWIO CMEPMbI

pexoasy B MaTouHyw Tpyby, Bbl-
CTNAHHYIO PECHUYHLIM 3NUTENUemM

HapyxHble | xoauT moYeucnyckaTenbHbelid KaHan, | BO Bnaranuiie
BbIBOASALLMIA MOYY U CNEPMY HapyXy u3
opraHuama
MOLUOHKA — KOXHbIE MELUOYKW, B KOTO- MOLASPRMBAIOT W SALLLIAIOT COMSHHMIN
pbIX HAXOAATCH CEMEHHWUKN
XXeHckas nonoBas cuctema
AndHKkK copepaTt cKonneHus cneuu- | B HUX pa3BMBalOTCH KEHCKME MNONoBble
anbHbIX Ny3blpbkoB —  donnukyn. | knetkn — auueknetkn. B otnuuve ot
B auYHMKE HOBOPOXAEHHOW [AEBOYKU | MYXKUMH, Y KEHLLUMH SRueKneTku cospe-
HaxoauTcs BeCb 3anac AWUeKNneTok — | BalT C MOMEHTa MNoNoBOi 3penocTi 1 Ao
okono 500 000. N3 Hux co3peBaeT Bce- | HAacTynneHus mMeHonayssl. BbipabaTtbl-
ro 400-500. AiuekneTkn CcO3peBatoT | BAKOT XEHCKMe NOMoBble FOPMOHLI — 3CT-
B chonnukyne poreH U NporecTepoH
MaTouHble Tpybbl. Kaxabiih auyHuk no- | MpoasmkeHwe anuekneTku B maTky, 6na-
BHyTPEHHWE | rpyxeH B GaxpomMyaTylo BOPOHKY, ne- | roaaps ABWKEHWUIO PECHUYEK, PECHUYHO-

ro anutenus. CospeBas, sguuekneTka
BLIXOAUT U3 AUYHWMKA B OPIOLWHYIO NO-
nocTb — npoucxoaut osynauma. Onnogo-
TBOpeHne obbl4HO npoucxoauT B Tpybe
Ha NofioBUHE NYTU OT SIMMHUKA K maTke,
ecnu OnnofAoTBOPEHUSA HEe MNPOU30LLNO,
AaAuekneTka paspywaeTcs npu NpoXox-
AeHnUKn Yepes matky
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Yactb V. XKuBble opraHusmMsbl

Tabnuya 1. CBoOMCTBa XMBbIX OPraHM3MoB
CeoicTtBa
KUBbIX XapakTtepucTtuka
OpraHu3mMoB
EguHcTtBO B kuBbix opraHnamax 98% Xxummuyeckoro coctaBa NpUXOAUTCH Ha YeTbipe ane-
XMMUYECKOTO | MeHTa: yrnepoa, KACNopod, asoT v BOAOPOMd, KOTOpble 0BpasyoT KpynHbie op-
coctaea raHu4eckne mMonekynsl — 6enku, JX1pbl, Yrneeoas!, HyKNeuHoBbIE KUCNOThI
EaviHbIin npyHUMN
CTPYKTYpPHON KneTtoyHoe CTpoeHue BCex XuBbiX OpraHu3MoB
opraHusauuu
i nepememevmne opraHuama unu 4acTei opraHMaMa B NPOCTPaHCTBE
(y pacteHui aBvxXeHue K CBeTy — hoToTponuam)
Bce xuBble opraHnambl cnocobHbl K 06MeHy BELUECTB C OKpyXatoLlen cpenoi,
Ofiusii nornollas M3 Hee BellecTsa, HEOBXoAUMbIE OpraHu3my W BblAensas NPoAyKTbl
BellecTs KN3HeOeATenseHOCTH.
i SHOpN Mutanue — NornoweHue 1 yCBoeHUe nNuTaTeNbHLIX BELWECTB.
[bixaHue — NornoLeHne KUCNopoda v BelAeneHune yriekucroro rasa.
Bblgenexve — yaanexve 13 opraHmama noboyHbIX MpoayKToB 0bMeHa BelecTs
Poct YBenuyeHue paamepos U MacChl Tena, CONPOBOXAAILLEECS Pa3BUTUEM
HeobpaTtumoe HanpaBrneHHOe U3MeHeHWe 0OLEKTOB XKMBOW NPUMPOAbI, CONpo-
Passutue BOXOAETCH KONWYECTBEHHBIM U KaYECTBEHHBIM U3MeHeHneM oGbekTa (ocobu).
WHavBUayansHoe pa3BuTUe — OHTOreHes, UCTOPUYECKOE Pa3BuThe — chunoreHes
PasmHoxenue | BocnpoussegeHue cebe nogobHbix. Monosoe u 6ecnonoe pasmHoXeHue
HacneacteeH- | CnocoBHOCTE OpraHM3MOB fepeaasaTh CBOW NPU3HAKM U (DYHKUMKM Crieayto-
HOCTb Wwum nokoneHusam. OBycnosneHa HanMuuem eaMHOro reHeTUHECKoro koaa
MameHuynBocTb | CnocoBHOCTL OpraHM3MOoB NpuoGpeTaTb HOBLIE NPU3HAKK U CBOMCTBA




CnocoBHOCTb OTAEMNbHLIX KNETOK, TKAHEN W OPraHU3MOB U3MEHSTL CBOE CO-
CTOsIHUE, pearmpyst Ha BO3AENCTBME BHELLHWUX U BHYTPEHHUX pasapaxuTenei

CnocoBHOCTb OpraHn3mMoB NoAAEPKMBATL MOCTOSHCTBO CBOEro XMMUYECKO-
Camoperynsuus ro cocraBa W (yHKUMA (Hanpumep: NOCTOSHCTBO TemnepaTtypbl Tena),
B HENPEPbLIBHO MEHSAIOLLXCA YCNOBUAX OKpYXaloLLe cpefbl — romeocTas

PasppaxumMocTb

Tabnuya 2. YPOBHM opraHun3auuun XUBOU npupoabl
YpoBeHs Xapakrepuctuka
opraHusauunu P P

Ha aTom ypoBHe BnepBbie NoABNSETCS pasnuyne Mexay XXUBON U HEXUBOWA
npupogon. XXueble 0GLEKTLI XapaKTEPUIYIOTCA HanuyMem KpynHbIX opra-
HUYECKUX MONEeKyNn — 6enKkoB, yrneBofos, XUPOB, HYKNEWHOBLIX K1ucnoT. Ha
MornekynspHbli 3TOM YPOBHE HAuYMHAIOTCH MPOLECCHl XKU3HEAEATENbHOCTU OpraHuama —
obMeH BellecTB U 3Hepruun. M3yyeHneM MOoNekynsipHoOro ypoBHA 3aHuMa-
oTca Bruoxumma, Guoduanka, UCCrneayeTcs XMMUYECKU COCTaB MUBbLIX opra-
HM3MOB. XapakTepeH ANns A0KNeTOYHbIX (POpPM XU3HU — BUPYCOB

OpraHunyeckue BellecTBa, 06pasyloT KneTouHble CTPYKTYpbl. KneTka ssnser-
CA CTPYKTYPHOIN U (hyHKUMOHANLHOW eauHULEN KUBOTO, ANEMEHTOM MHOrO-
KNEeTOMHbIX OpraHu3MoB WNU OTAENbHbIM opraHuamom. MWccnepgosaHuem
KNEeTKW 3aHMMaeTCsl HayKa UMTONOrus, n3yyaeTcsa cocTaB, CTPOEHWE U KU3-
HeOeaTenbHOCTL KNeTKW. XapaktepeH Ans Gakrepuid, npoctenwmx, ogHo-
KNeTOoYHbIX BOgopocnei

KnetouHblia

KneTku, cxoAHblE No CTPOEeHUO, (PYHKUMAM U NpoMCXoXaeHuio, obpasyloT
TkaHesbIn' TKaHb. Ha TKaHeBOM ypoBHE M3y4aeTcs CTpoeHue, (yHKUMKU U MHOroobpa-
31e TKaHel. XapakTepeH Ansa KULLEYHOMOMNOCTHBIX

' YacTo nponycKatoT TKaHeBbIN M OpraHHbIA YPOBEeHb OpraHM3aLum XusHu. B aTom cnyyae nocne
KNETOYHOro cpasy UAET OPraHU3MEHHbIN YPOBEHb.
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OpraHHbIit

OBpasyeTtcs B pesyneTaTe CTPYKTYPHO-PYHKUMOHANBHOrO 0B6beauHeHus1 He-
CKOMBKWUX TUNOB TKAHEN, BLINOMHAIOWLMX BMECTE PSA MUSHEHHO BaXHbIX (PyHK-
uvin. Ha aTom ypoBHE U3y4arTCs opraHbl, UX CTpoeHue, IyHKUMWU. XapakTtepeH
ANSA BbICLUMX PACTEHWUI 1 XKUBOTHbLIX

OpraHn3aMeHHbIin

OpFaHMSM npeacrasnaeTt cobon UenoCTHY OOHOKMNETOYHYH WKW MHOroKne-
TOYHYIO XKMBYIO CUCTEMY, CNOCOBHYI0 K CAMOCTOSITENIBHOMY CYLLECTBOBAHMI.
B cny4yae MHOroKneTo4HOro opraHMama — 310 COBOKYNMHOCTb Pa3fiu4HbIX Op-
raHos, OGDBSWOUJ,MX Cucrtembl opraHoB, BbINONMHAKLWWX XWU3HEHHbLIE Cb)r‘HKLLMM
opraHmama. Ha OopraHmamMeHHoOM YpoOBHeE M3y4akTCA npouecchbl, Npoucxogs-
Live B OpraHuame, a Taioke Mopdgonornyeckne n aHatomuyeckne ocobeHHoOCTH
CTpOEeHUA, I'I{JMCI'IOCOGJ'IBHHOCTI: K Cpeae obutaHus, 0cobeHHOCTU noeegeHus

MonynauvoHHo-
BUOOBONW

OpFaHM3MbI. CXOoOHble MO OnNpeaeneHHbIM  KPpUTEPUAM, 06pa3)‘IOT BUA.
COBOKyI’IHOCTb OpraH1MsMoB OQHOIo BWAa, obbeguHeHHaa obwum mMectom obu-
TaHus, co3gaeT nonynauuio. Ha aToMm ypoBHe AEVCTBYIOT 3aKOHbI BHYTpUBMUOO-
BbIX OTHOLUEHWHA, oCyLWlecTBnATCA npocTeinne 3BOMIOLUMOHHbIE NpeobpasoBa-
Hus. MayyarTcs (aktopbl, BAVSAKOLWIME Ha YUCIEHHOCTb MONYNAUMKU, 3aKOHO-
MEPHOCTK 3HEpPreTUYecKnx KpyrosopoTOBR, Npobnemsl coxpaHeHusi BUAA,
OnHamMnKa reHeTu4ecKoro coctasa I'IOI'I}‘I'IHLI,HI?I n ap.

BuoreHo-
LIEHOTUYECKUIA

COBOKYNHOCTL OpPraHn3MoB pasHbIX BUAOB U pasfUyHON CHOXHOCTW OpraHuaa-
uny, obrTaoWMX Ha ONpeaeneHHon TEPPUTOPUK BO B3aMMOCBSA3M ¢ (hakTopamMm
okpyxatowen cpeabl (abvotuueckumu thaktopamu). Ha aTom ypoeHe mayya-
HOTCA B3aMMOOTHOLUEHWS OpraHnama U cpefbl, B3auMOOTHOLLEHWS] OPraHn3mMoB
APYr C ApyroM, MUrpaLlmuv opraHuamoB 1 T. 4.

buocdepHblit

CoBoKynHoCTb Bcex BMOreoueHo30B, MMM COBOKYNHOCTb BCEX MXUBbIX Opra-
Hu3amoB 3emnu, cocTarnsoT Buocthepy, 0XBaTLIBAIOLLYIO BCE ABMEHUA KU3HW
Ha nnadvete 3emna. Ha 6uocdepHOM YpPOBHE M3y4aloTcs 3aKOHOMEPHOCTM
KpyroBopoTa BEWEeCTB W NpeBpalleHnss 3HEprun, UsyyeHue 3KONMOrm4eckux
npobnem, BnusiHMe pasHbiX (HaKTOPOB Cpefbl Ha JKMBOK OpraHvuam, B3aumo-
CBfA3b BCErO XXMBOro Mexay cobo u T. a.
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Ta6nuya 7. XMuyeckue 3neMeHTbl B XKUBbIX OpraHu3amMax
MakpoanemMeHTbl
Makpo3neMeHTbl MuKkpoanemeHThl YNbTpaMUKpPO3neMeHThl
Kucnopog O (62%) Xnop CI (0,2%) Wopa | (0,01%)

Yrnepopg C (20%)

Hatpuin Na (0,1%)

Megb Cu (crnegosble KonmyecTsa)

Bogopoa H (10%)

Marxunin Mg (0,07%)

Mapraxey Mn (cnegosble KonuyecTsea)

AzoT N (3%)

Kenezo Fe (0, 01%)

MonubaeH Mo (cnegoBble konu4yecTsa)

Kanbuuin Ca

(2,5%)

KobBanbT Co (crnefosblie KonMyecTsa)

docdop P (1%)

Bop B (cnepnosble konuyecTsa)

Cepa S (0,25%)

Kanui K (0,25%)

Tabnuya 8. Heopral-mqecxue BellectBa
MocTtynneHue B KNeTK
BeuecTtBo o y 3HauyeHue
M MEecTOHaxoXaeHue
. 1. YHuBepcanbHbIi pactBopuTens U cpeaa
Y pacTeHuii 1 KMBOTHBIX U3 OKpYKato-
P 0 P 2. ObecneunBaetr  TpaHcnopT BELLEeCTB
e cpeapbl. Y XKMBOTHLIX MOXeT obpa- i il A,
30BbIBATLCH B KNETKE NpuU pacluenne- P
Bopa 3. TepmoperynsiTopHas
HUW KMPOB, YINeBOAOB U GEnKkoB. 4. OcmoperynsTopHas
Bopa a.meTge Rt 8 ek s Heobxogvma ana rugponusa v okucne-
chopmax: cBob6ogHON 1 CBA3AHHOM HUA BENKOB, YITIGBO/IOB, XUPOB
1. NoppepxaHue NOCTOAHCTBA BHYTPEHHEW
MuHe- Y pacteHuin noctynawT U3 OKpy- Zpoiel Cprariiaie
panbHble WAIOLLEN CPefbl, Y KUBOTHBIX — C 2. ObecnevyeHne NocToAHCTBA OCMOTUYECKO-
s ! ro AaBneHusi, NOCTyNreHve BOAbl B KNETKY
conu u k- | nuwen. B kneTkax cogepxatcs B 3. AKTUBALMS (EPMEHTOR
Sty e e 4. CnyxaT UCTOYHMKOM CTPOUTENBHOIO MaTe-
puana ns CUHTe3a OpraHuyecknx CoeUHeHUn
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Ta6nuua 9. OpraHuyeckue BeLecTBa KNeTKu
BewecTBa CatnELa DyHKUUK
- 1 0OCOBEHHOCTN CTPOEHUsI ¥R
Benku lMnoxo pacteopumMbl B BOAE. CrpouTtensHasi — BXOAAT B CO-

Mpoctbie Benku —
COCTOSAT TOMBLKO W3
aMWUHOKUCIIOT.
CrnoxHble —
COCTOSAIT U3
6enkoBoro

n  HebenkoBoro
KOMMOHEHTOB
(yrneBopaog,
MeTanna

nT. N.)

Mon BO3penACTBMEM BBLICOKMX Temnepartyp,
KOHLEHTPUPOBAaHHbIX LLEno4Yen, KACNOT U
OPYrMX arpeccuBHbIX BHELIHWX BO3AENCT-
BUIM HacTynaeT geHaTtypauusa — HapylueHue
npupoaHow cTpykTypsl. Moxet GbiTb obpa-
TUmas v Heobpartumas.

Bvononumepbl, MoHoMepamu sensatoTca 20
aMUHOKUCIIOT.

MepBuyHasa cTpykTypa (Lenoyka amMHOKUC-
NOT, CBSI3b NeNTWAHast), BTOPUYHAs CTPYKTYpa
(cnupanb, CcBA3b BOAOPOAHAs), TpeTuyHas
CTPYKTYpa (NpOCTpaHCTBEHHas KoHdurypa-
ums uenoykn — rnobyna, cBs3v BOAOPOAHbIE,
WOHHbIE, KOBareHTHble, ruapodobHbie), YeT-
BepTu4Has — obbeanHeHUe HECKOnNbLKUX rno-
Oyn B eauHyto CTpyKTypy (reMornobuH)

CcTaB BCEX MembpaHHbIX CTPyK-
Typ.

OdeuratensHas —  cokpartu-
TenbHble Genku obecneyusa-
0T BCE BUAbLI KNETOYHOrO ABU-
KEHUA U COKpaLLEHUE MbILLL
PerynatopHas — ropMOHbl.
Kartanutuyeckas — hepMeHTbI.
TpaHcnopTHasa — npucoeguHe-
HUE XMMWUYECKUX JNEMEHTOB U
Ux nepeHoc (reMornobuH).
OHepreTnyeckas — HeKoTopble
Benkn ABNAKTCA UCTOYHUKaMK
aHeprun. [lpu pacnage 1 r1
fenka sbigensetca 17, 6 k.

Yrnesoasl
MoHocaxapuabl
(pwnboaa, rntokoza)
[Oucaxapuabl —
(caxapoaa, manb-
TO3a)
Monucaxapuabl
(kpaxman,

Lennno3a)

Linknuyeckne Monekynsl, umetollme oBLLyto
dopmyny Cr(Hz0),, u nonumepsl, umu obpa-
30BaHHbIE. XDpOLUO pacTBOpMMbI B BOOe.
MHorve pacteopbl 06nagatT Cragkum BKy-
coM. MNonucaxapuael He pacTBOpVMLI B BOAE
U NNoxo pacTBopumMbl

OHepreTnyeckaa — MOHOcaxa-
puabl ABNSAKTCA OCHOBHBIMU
MCTOYHUKAMKU 3Hepruu. Pac-
wenneHne 1 r rrnwoKosbl gaet
17,6 k[

CTpykTypHas
3anacawuwasn
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HykneuHoBble
KMCNOThLI:
[Ee30KCUpUBOHY-
KrnenHosas
kucnota — [HK

pe,n,ynnmaumm, no npuHUMny KOMI'IﬂeMBHTap-
Hoctu, A=T; U =T.

ConepxuTca B OCHOBHOM B siape, obpasys
XPOMOCOMBI.

CoctouT M3 AByx uenoyek, obpasoBaHHbIX
[Oe30KeUpuboHyKneoTuaamm

Beijesya M 0COBEHHOCTU CTPOEHMUS e L

Moa TepMmuHoM nNunuAabl obbeanHAKTCA op- | HepreTudeckas — obecne4yu-

raHMyeckue BeLLecTBa, uMerolme pasnuy- | BatoT 25-30% Bcen aHeprum op-
 — HYIO CTPYKTYPY, HO CXOAHblE CBOMCTBA:! raHusma. NMpu pacwennedmmn 1 r
OKMDbH « HepacTBOpMMbl B BOAE, HO pacTBOpuMbI| xupa Bbigensetca 38,9 kbx
W KMPONOHOB- B OpraHudeckux pacteoputensx (GeH3uH,| aHepruum.

achup U T. n.). TepmoperynstTopHas
Hble BellecTrea) 3 _

Mpbl — CNOXHbIE 3hupbl rMUUepuHa 1 Bbl- | 3awuTHas
COKOMONEKYNAPHbLIX XUPHBLIX KWCNOT CrtpoutenbHas
3anacaiowlasn

Buononumepsl, coctoswmne u3 Monekyn Hyk- | ObecnevvBaroT XpaHeHue

neoTnaos. W nepegavy  MHopmauum

O6nagaet cnocoBHOCTBID K CaMOYABOEHUIO —| B KNeTKe

XumMU4eckass ocHOBa Hacne[cT-
BEHHOCTK

O6pasyeT XpOMOCOMbI, XpaHEHUE
M nepedavya Hacne[AcTBEeHHOM
uHpopmauuu. KogupyeTt uHdop-
MauuIo O CTPYKType Genka.

pUBOHYKNENHO-
Bas Kucnorta —
PHK

He cnocobHa k camoyasoeHuo. Haxoautcs
B siApbilKe, pubocomax, uMTonnasme, MUTo-
XOHApUSX, Xroponnacrax.

OnuHapHaa MNOMUHYKNeoTuaHas LenoYka,
MOHOMEpaMun SBNATCH pUBOHYKNeoTUAbI.
B coctaB koTopbIX BXOAAT:

a30TUCTLIE OCHOBAHUS — afieHuH (A); ypauun
(Y); umtoaun (L); ryanun (I); pubosa; ocraTok
hochopHon KnenoTsbl HPO4

MPHK — VHdOopMaLMOHHas
PHK, nepeHocuT uHbopmaumio
0 NepBUYHOM CTPYKType Bernka.
pPHK — pwbocomanksHas, Bxo-
AWT B cocTas pubocom.

TPHK — TpaHcnopTHas, gocras-
nseT amMUHOKUCNOTBI K MecTy
cuHTe3a Benka

bUONoOrua
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Tabnuua 10.

CpaBHutenbHas xapakrtepuctuka [JHK u PHK

MpusHaku

LOHK

PHK

O6wwue

1. Buononumepsl
2. YyacTBylT B cuHTe3e benka

3. CxopgHoe cTpoeHMe MOHOMEPOB: — a30TUCTOE OCHOBaHUe

— MoneKkyna neHToasl
— OCTaTOK (DOCPOPHON KUCNOThI

MecToHa-
XoxoeHuwe

CopepxuTcs, B OCHOBHOM, B sipe, obpasys
XPOMOCOMbI, B MUTOXOHAPUAX, B NracTuaax

B spapbiwke, pubocomax, uutonnasme,
MWUTOXOHAPUSIX, XfloponnacTax

Crpoenue

[Byxueno4yeyHas monekyna, obpasytowas
cnupanb. MoHomepbl — Ae3okcnpuboHyk-
neotuaebl, B COCTaB KOTOPbIX BXOAAT Je-
sokcupubosa, asoTUCTble OCHOBaHWUA —
afleHVH, TUMWH, ryaHuH 1 UMTO3WH

OpHouenoyeyHas Mornekyna, MoHome-
pbl puBOHYKNEeoTuabl, B COCTaB KOTO-
pbiX BXOAAT — pubo3a, a3oTUCThIE OC-
HOBaHWS — afeHWH, ypauwun, ryaHuH
W UUTO3UH

CaoiicTBa

CnocobHa K camoyaoBoeHuw — pegynnun-
Kauuu1, no npyuHUMny KoMmnnemeHTapHoOCTK

He cnocoGHa k camoyaBOEHUIo

OyHKUMK

XumMundyeckas OCHOBa HacneaCTBEHHOCTW.
O6pasyeT XpOMOCOMbI, XpaHeHue u nepe-
fadva HacneacTteeHHown wHgopmauun. Ko-
AvpyeT nHdopmauuio o CTpykType benka.
HaumeHbluen eavHuLen HacneacTBEHHON
UHpopmMauuy SBNAIOTCA TpU  pacrono-
JKEHHBIX PSAOM HyKneoTuaa — Tpunner.
ABnsieTca maTpuuein ans cuHTesa mone-
kyn PHK, kotopas chopmupyeTcs Ha of-
HOW Uuenoyke, no npuHUUNy KOMMIiemeH-
TapHOCTU

OHepreTuyeckas —  obecneudnpaer
QHEprmen npouecchl XXusHeaes TENbHO-
CTW KNeTKn: BMOCUHTE3, ABWXKEHUE, CO-
KpalleHve Mblll, akTUBHLIA MnepeHoc
BellecTB Yepe3d membpaHy, u 1. n. lNpwu
oTwenneHnun oaHon doccpatHom rpyn-
ne! Belgensetca 40 kx
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CTpoeHue 3yKapuoTU4eCKOM KIeTKu

OpraHounabl, XapakTepHble Ans XXMBOTHOW M pacTUTENIbHOW KIeTOK

CTpoeHue u cBOMUCTBa

| DyHKUMM

Mnasmatmyeckas membpaHa

ToHkasa nneHka 7-10 MK, cocToswas M3 ABOMHOrO
cnos thochonunuaos, ¢ BkNYeHnem Genkos. va-
pocobHble (oTTankuearolwme Boay) MOMEKynbl nu-
NuOoOB MOrpy)KeHbl B Tonwly membpaHbl, a rugpo-
cunsHble — obpalleHbl HapyXy B OKPY:KaloLLyH
BOAHyt cpeny. K HekoTopbiM Genkam Ha noBepXxHo-
CTU KNeTOoK MpUKpenneHsbl yrnesoabl; Takue 6enku
Ha3bIBAKOT [MUKONPOTEUHAMWU, OHU ABNSIOTCH pe-
uentopamun. CHapyxu yrneBoAHbli Cnoin — rnukoka-
nukc. Benku, rIuMKONpoTEWHBLI W NUNWALI, Haxoas-
LUMecs Ha NOBEPXHOCTWU pasHbIX KNETOK, OYeHb cne-
UMUYHBl W ABMAIOTCS yKaszaTenamu Tuna KneTok.
C vx NoMoLLBIO KNETKU «y3HAKT» Apyr Apyra (Hanpwu-
Mep, cnepmMaTtosoung «y3HaeT» aiuekneTky). CxogHoe
CTPOEHME UMEIOT BHYTPUKIETOYHbIE MEMOPaHbI

o M3onupyem KnNeTKy OT OKpY>KatoLLei cpeasl.
« O6ecneunBaet 0bmMeH BELLECTB U IHEPTUK

MeXOy KIeTKOW W BHELUHeN cpedon, OBuxe-
HUE KNEeTOoK U cUenneHue Ux Apyr ¢ ApYrom.

o CoeguHseT KNeTKU B TKaHWU.

« KnetoyHas membpaHa obnapgaet wabupa-
TENbHOW MPOHULEEMOCTBIO, perynupyert no-
CTyNfeHne BeLlecTB B KNeTKy, BoAHblA Ga-
NaHc, BbiBeleHVE NpoayKToB 0bMeHa.

« YyacTeyeT B (harounTose u NUHOUMUTO3E.

« bBonbwuHCTBO MemBpaHHbiX  Benkos
crnyxar karanusatopaMmu XWMWUYEeCKUX pe-
akuui, OCyWecTBNSAT TPaHCMNOPT BELecTB
Wnu SBNATCS pelenTopaMmu

Uutonnazma

LuTonnasama — KONMouaHblii pacTBOp PasfuyHbIX
conei u opraHMYeckux BelecTs — UuTo3ons. Boaa
coctaenaet 60-90% Bceil macchl UMTONNA3MbI.
Benkun — 10-20%, a vHoraa oo 70% cyxoi macchl.
Cucrtema 6enkoBbIX HATEN, NPOHU3bIBAIOLLAS LUTO-
nnasmy HasbiBaeTcs uutockenetom. Kpome 6enkos
B COCTaB UMTOMMasMbl MOTYT BXOOUTb NUNWAbl 2—
3%, pasnunyHbie oprannyeckune 1,5% n HeopraHuye-
ckne coennHenns 1,5%. Liutonnasma HaxoguTtcsa B
NOCTOSAHHOM ABWXEHWUW

o Kupakas cpefa KneTtku ans XMMUYeCKUX
peakumit.

» YYacTBYeT B NepeBuKeHnumn BELLIeCTB.

« [logagepxuBaeT Typrop KneTku.

o Tepmoperynauus.

+« MexaHunyeckasa yHKUMS, 3@ CYET UMTO-
ckeneTta

bUONoOrua
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Anpo — BaXXHeNLMI opraHou AyKapuoTUHECKON KIeTKu,
B NPOKapUOTUHECKOW KNEeTKe OTCYTCTBYET

OKpyXeHO [ABYXCNOWHOW MOpuUcTOn membpaHoii,
obpasytollieil KOMMMeKec C ocTanbHbiMU membpa-
HaMW KINeTKw.

Copepxut xpomatuH — komnnekc OHK u Bernka,
obpasyeT XpOMOCOMbI B MOMEHT AENEHUS KNETKN.
Anpbiwko — coctout u3 6enka n PHK, moxeT GbITb
HECKOIMNbKO.

FAnepHbln Cok — kapuonumda — KONMoWaHbIA pac-
TBOP OpraHuYeckMx U HeopraHUYeCcKnx BeLecTs

« XpaHeHne HacneacTBeHHON MHdopMaLmn
B XpOMOCOMaX.

« Perynauua cuHTesa 6enka u npoueccos
NPOVNCXOASALLNX B KNETKe.

« TpaHcnopT BeLlecTB.

¢ Cunres PHK (MPHK, TPHK, pPHK), a Tak-
e cbopka pubocom.

« PykoBoguT npoueccamMu camoBOCMpou3Be-
[IEHUS 1 NpoLeccaMu pa3sBuTUs opraHuama

QHgonnazmMmaTu4yeckas

ceTb (PeTuKkynym)

LUepoxoeartas (rpaHynsapHan) 3C — npeacraenser
coboit cuctemy membpaH, o6pasyrLmMx KaHansLbl,
UMCTEpHbl,  TpyboukM, Hecywyw  pubocomei.
CtpoeHue membpaH cxogHO C HapyxXHoi membpa-
HOW 1 0BpasyeT C Hell eIMHYK CeTb

« CwuHres Benka Ha pubocomax.

e TpaHCnopT BeLLECTB Mo LUMCTepHaM U Tpy-
Boukam.

o [leneHue KNeTKkW Ha oTAENbHbLIE CEeKUMN —
KOMMNAapTMEHTb!

Mapkas 3C — umeeT Takoe e CTpoeHue, Kak
¥ LWepoxosaras, HO He HeceT pubocom

« YyacTtByeT B cuHTE3e nunugos, Genok
He CMHTe3upyeTCcs.
e OcraneHble yHkUUK, cxogHele ¢ LLISP

Pwbocomsbl

Menbuaiiwume opraHouabl KNneTku AMameTpoMm OKo-
no 20 HM. Pubocombl COCTOAT U3 [1BYX HEPaBHbIX
cybbeavHuy (4actuu): Gonbwon u manoin. B co-
ctae pubocombl BXoaaT pubocomansHas PHK u
6enkn. CuHtesupytotca B agpbiwke. ObbenuHs-
totcs Bgonb MPHK B uenouku, obpasysa nonvcomy

BuocuHTE3 NEepBUYHOI CTPYKTYpLI 6enka
Mo NPUHUMNY MaTpPUYHOro CMHTE3a
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JIlnzocombl

Mpeacrasnser cobOM  OKPYXKEHHbIA OAUMHApPHOW
membpaHoi nysbipek avameTpom 0,2-0,8 Mkm,
nmeeT oanbHylo opmy. CogepuT Habop nuLle-
BapuTesNbHbIX (HEPMEHTOB, CUHTE3VUPOBAHHLIX Ha
pubocomax. Obpasyetcss B kommnnekce [onboxu.
MpoyHas memBpaHa NU30COM NPenaATCcTBYeT Mnpo-
HWKHOBEHWUIO (hepMeHTOB B uMTonnasmy. Bxogur B
cocTae eaAnHON MemBbpaHHOM CUCTEMBI KNETKK

« [MuwesaputensHas - obecneynsaet
nepeBapvwBaHWe OpraHUYecKux BELLECTB,
nonaelUX B KneTky npu darouutose u
nMHOUMUTO3E

« [pu ronogaHuy NU30COMbl MOTYyT yyacT-
BOBaTb B PaCTBOPEHWUM OPraHOMOB, KNeToK
W YacTen opraHMama (yTparta xBocTa y ro-
noBacTuka) — aBTonumse

MuToxoHAa

pumn

[ByxmembpaHHble opraHouabl.

HapyxHas membpaHa rnagkas, a BHYTpeHHas 00-
pasyeT MHOrOYMCreHHbIe CKMNagku WU BbIPOCTbl —
KpucTbl. BHYTpM MUTOXOHOPWSA 3anofnHeHa bec-
CTPYKTYPHbIM Matpukcom. B maTpukce cogepxarcs
mvonekynsl OHK, PHK, puGocombl. MutoxoHapuu
MMeIT pasHoobpasHyo hopMy: OKpyrnble, oBarsb-
Hble, UMAUHAPUYECKMEe 1 NanovykoBUAHLIE Tenbua

e OHepreTMyeckuin 1 AbixaTenbHbld LEHTP
KNeTokK.

e OceoboxgeHue aHeprum B npouecce
OblXaHus.

e «3anacaHve» 3Heprun B BUAE MONEKyn
AT®. NCTOYHMKOM 3HEprun sBNAKOTCS Op-
raHWYecKue BeLLecTBa, OKUCMALMEecs noa
pewncteuem pepmentos go CO,mn H,0

KneTouHbI LEeHTP — XapaKkTepeH Ans KNEeTOK XUBOTHbBIX U HA3LWNX pacTeHWit

OpraHoug HemMeMBpaHHOro CTPOEHWUS, COCTOALLMIA
M3 ABYX LEHTpUonen — yunuHagpuyeckon gopmel,
pacnofioXeHHbIX NepneHankynspHo  apyr Apyry.
Kaxxgas LeHTpuonb MMeeT BuA nonoro UunuHapa,
cTeHka KoToporo obpasoBaHa 13 9 nap MUKPOTPY-
boyek.

Y4acTeylT B AENEeHUN KNEeTOK XUBOTHBIX
U HU3WKMX pacTeHuit, obpasys BepeTeHo
aenexus

bUONoOrua
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Annapart (komnnekc) Mlonbaxu

Cucrema ynnoLeHHbIX uucTepH (Tpyboyek, nonoc-
Tel), orpaHUYeHHbIX ABOWMHBIMKU MemGpaHamu, 06-
pasylowmx no Kpasm Mysbipbkn (AUKTMOCOMBLI). B
pacTUTenbHbIX KNeTkax LMCTepHbl CnocobHbl pac-
LWMPATECA W NpeBpallaTbCA B KPYMNHbIE BaKyosnw.
BxoauTt B eAnHyt0 MeMDpPaHHY CUCTEMY KNeTKK

« YyacTByeT B TpaHCNoOpTe MPOAYKTOB
BuocuHTe3a K NOBEpPXHOCTN KIeTKU U B Bbl-
BEAESHUN UX U3 KIeTKW.

« Beuwectsa ynakoBbIBaOTCH B NY3bIPbKA.
« B pacteHusix — y4acTByIOT B MOCTPOEHWUK
KINEeTOYHOW CTEHKW.

» DopMUpYEeT NIM30COMbI

OpraHouabl OBWXEHUs

MukpoTpyBo4KkM — ANUHHBIE TOHKWE NOMble LMNWH-
apbl, anametpom 25 HM. CTeHKM MUKpOTpyGo4dek
COCTOAT U3 Genkos

s« OnopHas — o0bpasyloT BHYTPEHHUIA Kap-
Kac, MOMOralwWwmin KnetTkam COXpaHaTb
copmy.

« [lBuratenbHas — BXOOAT B COCTaB pec-
HUYEK W XKIYTUKOB

MWKPOHUT — TOHKWE CTPYKTYPbI, COCTOALME U3 Tbi-
csiv Mmonekyn 6enka, coeuHeHHbIX ApYr C ApYrom

« OO6pa3syloT OMNOpHO-ABUraTernbHYK CUC-
Temy, HasbiBaemMylo LIUTOCKENeToM.

« CnocobGeTByloT TOKY LuTonnasmol
B KneTkax

PecHu4kM — MHOroYMCNEeHHbIe uuTonnasmMaTuye-
CKWe BbIPOCThLI HA MOBEPXHOCTU MemBpaHbl — obpa-
30BaHbl MUKPOTpYBOYKamu, MNOKpbITbIMU Membpa-
HOW

« ObecneunBaloT nepeaBuNKeHUe HeKoTo-
pbIX O[HOKMETOYHbIX OpraHM3mMoB M TOK
KMOKOCTU B OpraHuamax, yaaneHue 4actuyek
Mbinn (AbIXaTenbHbIi pecCHUTYaTLIN anuTe-
nuia)

)KFYTMKVI — €0WHWYHbIE BbLIPOCTbBI Ha MNOBEPXHOCTU
KNeTKW. PECHUYKN W XKIyTUKW UMEOT OBLUYI0 OCHOB-
HYtO CTPYKTYpY: AEBSTb nap MuKpoTpybodek, pacro-
NOXEHHbIX KOMbLOM, BE OAUHOYHbLIE MUKPOTPYGOUKH

B LeHTpe 1 BasanbHoe Tenble B OCHOBaHUU

CnymaT ansa ApkKeHusa OOHOKNeTO4YHbIM Op-
raHuamam, cnepmartosoungam, 3oocnopam
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KnemoyHbkie sKmoYeHuUs

HenocTosiHHbIE CTPYKTYPbI LUUTONNAa3Mbl. [MnoTHblE
BKIMNHYEHWA B BUOE rpaHyn

Copepxat 3anacHble nuTaTernbHble BelecTsa
(kpaxman, »xupbl, 6enku, caxap)

Opeaﬂoudb:, XapakimepHbie MOoJIbKO ons pacmumesibHbIX KITeimokK

nnacmudbt-xnoponnacmbf

Copepxumoe nnactua HasbiBaloT cTpomoit. Ha-
pyHas MembpaHa rnagkas, BHyTpeHHasa obpasyeT
nnacTuHyaTble BrsuYMBaHUS — Turnakowasl. Bonb-
LLaa YacTb UX YKNaabiBaeTca B BUAE CTOMKN MOHET
v 0Bpa3yeT rpaHsbil.

B membpaHax rpaH Haxogutcs xropochuni,
npuaaloLLMin  3eneHylo okpacky u obecne4u-
BalOLWNMA NpoTeKkaHWe CBeTOBOW ¢asbl CBETO-
CVHTE3a

lNnacmudski — nelikonnacmebl

Okpyrnble, 6ecuBeTHble OpraHovufbl, BHYTPEHHSS
membpaHa obpasyet 2-3 sbipocta. Ha ceety npe-
06pa30BbLIBAKITCS B XSIOPONAcThb!

Cnyma’r MeCTOM OTNOXEeHWA 3anacHbIX NUTa-
TelnbHbIX BEWECTB, Yalle BCero Kpaxmana

lMnacmudbi — xp

oMonaacmel

[ByxmembpaHHble WwapoobpasHele  opraHouAabl,
waposuaHon copmel. CogepxaTt nMUrMeHTbl — Ka-
pPOTUHOMABI, OKpACKa XenTas, KpacHas, opaHxeas

MpupgaloT nenectkam LUBETKOB, Mnogam
U NPULIBETHLIM NIUCTLAM OKPACKy, NpuUBreKka-
0T HACEKOMbIX-OMNbINUTEne

Knemoy4Hasi o6ono4ka (cmeHka)

CocCTOoUT U3 UENoNo3el, UMEET NOpbI.
MmeeTcsa B KneTkax prGOB, COCTOUT U3 XNTUHA

3awumiaeT KneTky OT BHELUHWX BO3[AEWCTBUW,
NPUAAEeT NPOYHOCTL, ABMSETCH CKENeToM pac-
TEHUS

Bakyonb, xapakmepHa moJibKo 07151 pacmumesibHbIX KInemokK

MemBpaHHas nonocTk, 3anofiHEHHAs KNEeTOYHbLIM
cokoMm. Bakyone sBnsieTcs NpPOM3BOOHON 3HOO-
nnasmartmyeckon cetu. KnetoyHblid COK SABnseTcH
BOAHLIM PACTBOPOM OpraHUYecKuxX BELLEeCTB. opra-
HUYECKUX KMCMOT, caxapa, conei, 6enkos, aybunb-
HbIX BELWECTB, ankanouaos, NMIMEHTOB U T. 4.

o perynauus BOAHO-CONEBoro obmeHa;

« NoAnepXaHue TYPropHoOro AaBNeHus;

« HakonneHue npoayktoB obmeHa BeLecTB
W 3aNacHbIX BELLECTB;

e BblBeAEHWE 13 0BMEeHa TOKCUYHBIX BELLECTB

bUONoOrua
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O6meH BewecTB 1 3Heprum (metadbonuam)

MeTabonuam — COBOKYNHOCTb NPOTEKAIOLLNX B KIETKE XMMWYECKUX NPeBpaLLeHuiA,
obecneynBarOLLNX ee pocCT, KU3HEeAeATENbHOCTb, BOCNPOU3BEAEHNE,
0BGMEH C OKpyKaloLLein cpeaon

h 4

A 4

SHepreTuyeckun obmeH. Katabonuam. Mnactuueckunn o6meH. AHabonuzm.

Ouccumunauuma Accumunauua
COBOKYMNHOCTb peakuuid pacllienneHus u COBOKYNHOCTb peakuuini CuHTe3a opraHuqe-
OKWUCNEHNA OpraHMYecKux BELLecTB C Bbl- —) CKMX BELUECTB, NPOTEKaOLWMX C MOrMoLEHNeM
JeneHWem 3Hepruu U 3anacaHuem ee aHepruun. MctouHuk aHeprun — AT® (doTo-
B Buae AT® (rnukonus, AbixaHue) cvHTe3, BuocrHTes Genka)

| | A
v v v

H,O n CO, BHeprus AT

Y

Tennoeasn,
MexaHu4yeckas (aBWKeHWe MbILL),
ceeToBasn (bakrepun)
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Tabnuya 13. JHepreTu4eckum oomeH
Kanusauma HepreTuyeckas
Aranbl ﬂoBam Bdl Mpoueccol SHepreTiiecka
eTke LIeHHOCTb
B MpoucxoguT paculiennexne B
4:aran Teﬂzrgjiag:;e BbICOKOMOSIEKYNSPHBIX OPraHnyecknx BeLlecTs H:'ggg:ﬁ;:‘
noaroToBu- | B oprangme A ek i KONMUYECTBO
TenbHbIN B nmaococma;( Berku — amuokucroTsl + Q' TennoBoun
+
B KTlerfic HKupbl — rULEPUH + BBICLUWE XUPHBLIE KUCIOThI T
Monucaxapuabl — rnokosa + Q
depmMeHTaTUBHOE pacLLenfieHue rmKo3bl —
2 atan — MpoTtekaeT 6poxeHue. 60% aHeprum —
rmuKonus B UuTonnasme, MonoyHokucnoe 6poxeHue: TennoBas
(6eckucno- He cBa3aH (Hanpumep, B MbiLLLAX) 40% aHepruu —
POAHbIN) c membpaHamu | CgH1,06+2H;PO4+2A0D—-2C3HO3+2ATD+2H,0 | Ha cuHTes 2ATO
rnwoKo3a MOSo4YHas KucnoTa
ri,:Ti?l;a Mpoucxoaut obpasosanue CO,. B peaynbrare
Echlmo- OcviecransieTcsi| OKVICeHNS MOMNOYHOW KMCMOThbI NOA AEeACTBUEM
ATISERE Y b epmeHmos BbineneHus
OKUCTIGHME | MUTOXOHAPMSIX C3HeO3 +60, —»3CO,T+12H 3Heprum He
(paciuern- B MaTpuKce ' AToM BOOOPOAA C NOMOLLLK (DEPMEHTOB- npoucxoguT
nenue) MNepeHOCUYNKOB NOCTYNaeT BO BHYTPEHHIOW
.D,blxaub;e MemBpaHy MUTOXOHAPUK, 0BpasyroLLYO KPUCTbI

' Q — Tennoeas aHeprus.

bUONoOrua
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OkucneHve aToMOB BOAOPOAA A0 KaTUOHOB
B MembpaHe KpUCT;
H-e —»H
KaTnoHel nepeHocaTca GenkaMmu-nepeHocunkamm
Ha HapyXHYI NOBEPXHOCTE MeMBpaHbl.
O6pa3oBaHue aHUOHOB KUcnopoaa Ha
BHYTPEHHEN NOBEPXHOCTU MemMBpaHbl KpucT
C NOMOLLIbK hEpPMEHTA — OKCUAA3b.
Og +e — Oz_
KaTnoHbl 1 aHMOHbI CKannMBalTCS NO PasHble

MpoucxoguT
CTOpPOHbI MembpaHsl. Korga pasHocTb
obpasoBaHue
B kpucrax noteHuwanos gocturaet 200 mB B monekynax 36 Monekyn
thepmeHTOB AT®-CcHTETA3 OTKpPLIBAGTCA AT®

NPOTOHHBLIN KaHan. T MONEeKy bl BCTPOEHbLI BO
BHYTPEHHIO MeMbBpaHy.

Mo aTomy kaHany NpoTOHbI BOAoOpoAa
YCTPEMNATCA HA BHYTPEHHIO NOBEPXHOCTL
membpaHbl, oTAaBas bonbLLOe KONMYEeCcTBo
aHepruu.

OHeprus nget Ha cuHTes ATO.
[MpoToHbLI BoAOpOAa COeAMHAIDTCH C aHWOHaMK
kucnopopaa, ¢ obpasosaHvem BoAbl.
4H" + 20, — 2H,0 + O,

Ob6uee ypaBHeHWe rnaponunaa (abixaHus)
2C3HgO3 + 60, + 36H;PO, + 36AP — 6CO, + 38H,0 + 36ATD

O6ulee ypaBHeHWE paclUenneHns rmiokosbl
CsH1206 + 60, + 38H3P0O, + 38Ald — 6CO, + 38ATD + 6H,0
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Tabnuua 14.

doTocuHTes

Jlokanuaauus
B KNneTke

dasbl

Mpouecchi

Tunakouabl
rpaH

CeeToBas

1. CBeT, nonagaetT Ha Monekynbl xnopodunna, pacronoXeHHbIe
B MembpaHe Tunakouaa, nepesoas ux B Bo3byaeHHoe COCTOSIHUE.

2. ONeKTpoH OTpbIBAaeTCA OT MOJMeKynbl Xropodunna u npu NOMOLLM
NEePEHOCYUKOB NEPEHOCUTCS HA HAPYKHYK MOBEPXHOCTbL MeMBpaHb
TUnakouaa.

3. Tam aneKTpoHbl HaKanIMBalTCs, Co3faBas OTpULATeNbHO 3apsKeHHoe
3neKTpuyeckoe nose.

4. BHyTpy TUnakonaa npoucxoauT hoTonna Boasl (pasnoxeHue Bodbl noa

pewcrevem ceeta) 2H,0 -4 H +4 ™+ O,T

5. ObpaszoBaBlUMECS 3MEKTPOHbI «3aMELaT» YTpPayeHHbIE 3MEKTPOHbI
xnopodwunna.

6. [MpoToHLI BOAOPOAA CKaNMMBAKTCA HA BHYTPEHHEW MOBEPXHOCTH
MembpaHbl TUnakouaa, sapshkas ee nonoxutensHo. Kucnopog yxoaut B
aTtmocdepy.

7. B pesynbTaTe HapyXHas [OBEPXHOCTb MeMOpaHbl 3apsiKaeTcs
OTpULATENbHO, @ BHYTPEHHSAS —  NONOXWUTENbHO. Bo3Hukaer
ANEeKTPUYEeCKUA noTeHuuarn, Korga OH  JOCThraeT  KpUTUHYECKOW
BEMUYMHBI, B MeMOpaHe OTKPbIBAETCHA «MPOTOHHbLIA KaHan» U NPOTOHbI
YCTPEMASIOTCA Hapy)Xy. OHEprus MNpoTOHOB C y4yacTuem epmeHTa
AT®-cuHTeTassl ucnonedyetcd Ha cuHte3 AT® us A[1d.

8. OneKkTpoHbl, HaxofslWMecs Ha HapyXHOW MOBEPXHOCTU MembpaHsb
TUNakoupa, obbeauHalTCa nonapHo C  NPOTOHOM  Bogopoda
1 NPUCOEOMHAKTCA K Monekyne nepeHocynka HALD"

2e + H' + HAL®" — HAO® - H

bUONoOrua
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TemHoBas thasa (dukcauuu yrnepona)

Crpoma
xnoponnacra

1. MNpeacraenset cobolt hepMeHTAaTUBHYH LENb peakuui, NpUuBOAALLYH
K oOpa3oBaHuio opraHuyeckux BelwecTes ¢ wucnons3osaHuem CO;
(pukcayus yenekucrnozo easza). Ana oTuUX peakuwin He obssaTenbHo
Hanu4yve ceeTa.

2. B ctpomy xnoponnacta noctynatot AT® n HAO® H, obpasopaslunecs
B pesynbTtarte ceetoBol ¢asbl u CO, u3 Bosgyxa.

3. B cTpome nOCTOAHHO NPUCYTCTBYIOT nATUYrnepodHble caxapa Cs,
obpasytoluvecs B unkne dukcauwm yrmepoaa (KanseuHa):

— Monekynsl Cs dukeupytor CO,, 06pasys HeCcToWKoe LWecTUuyrnepogHoe

coefiuHeHue

CO,+ Cs — C; (HecTOKOR).

— lWectuyrnepogHoe  coeauHeHwe  nop  Agenctemem  )epMEeHTOoB

pacnagaeTtcs Ha [OBe TpexyrnepogHble monekynsl (toccornuuepruHoBon

kucnoTbl) OrK
Cs — 2C5 (OIK)

— C nomowbto aHeprum AT® n HAO®+H w3 TpexyrnepoHbiX MONekyn

obpasyloTcsl  MOMEeKynbl  [MOKO3bl  (KOTOpble 3aTeM  npespallaioTcs

B 3anacHoe BelecTBO — Kpaxman)

203 —> CsH120(5
M MONeKyrnel MNATWYrNepofHoro caxapa (KOTopbkle OMNATL BKIOYaKTCHA
B LIMKI)
5C; — 3Cs

CYMMBPHOB ypaBHeHue Q)OTOCHHTGSBI
6C02 =4 GHQO - C6H1206 * 602




BuocuHTes benka

anTHKogoH—=V .
YuacTok BuINOSIHEHUS Yyuactok nosmyueHus J£
npHKasa | KOMaHIIbI

Pa3sueie T-PHK
CO CEOMMM
AMHHOKHCNOTAMH

Pdcryuwas
MOAUMENRAHAA Lenb

Tabnuya 15. nocnep,oaaTeanocrb ©unocuHTe3a benka
Nokanuzauyusa
. OnucaHue atanos
Oranbl BuocuHTesa: TpaHckpunuus (nepenuceiBaHue)

BuocuHTes Bcex Bugos monekyn PHK Ha matpuue OHK. Ocyuwectensercs

B CMHTETUYECKYIO ha3y B XpoMocomax.

1. C nomoLbto hepMeHTOB Ha onpedenerHbIX ydactkax ogHoun uenovkn JHK —

B agpe reHax cuHtesunpytotes 20 TpaHcnopTHeix AHK, pPHK n nPHK.

2. pPHK BctpamBatotca B cybbeauHuubl pubocom, TPHK u vPHK BbixoaaTt
B UMTONNAasmy.

3. PubBocombl TaK e BbIXOAAT B LMTONNa3my

601

BUONOIKA
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TpaHcnsauws (nepenaya)

B untonnasme.
Ha mpaHynsipHon
aHgonnasma-
TUYECKON ceTun

1. CuHTe3 nonunenTuaHbix Uuenei 6enkos, ocyuecTenaeTca Ha pubocomax.

2. [lpucoeavHexve cybbveanHuy pubocombl K MPHK, ¢ Toro koHua, oTkyaa Ha-
YyuHancs ee cuHtes ¢ [HK.

3. O6pasoeanne ®LIP (dbyHKUMOHaNbLHOrO LeHTpa puBOCOMbI), COCTOSALLEro U3
UPHK 1 pubocombl. B ®LIP HaxoauTca 2 Tpunneta (6 Hykneotnaos) u PHK. OHu
obpasyloT ABa aKTUBHbIX LeHTpa: aMUHOKUCIIOTHBLIN — LEHTP y3HaBaHUsi aMUHOKUC-
noTbl " nenTUaHbIA - LeHTp npucoeauHeHus aMUHOKMCIOThI
K NenTUaHOW LenoYke.

4. TpaHcnopTUpOBKa aMWHOKUCAOT U3 LMTONMasMbl K Mecty cuHtesa. Ocylle-
cTBNAeTcH TPHK. Kaxpasa amMunHoKMCnoTa coeauHsaeTcs
c cooteeTcTBylolein e TPHK, aHTUKOAOH KOTOpPOW COOTBETCTBYET KOOOHY
nPHK. lMpucoegnHeHve naeT ¢ NOMOLLBID WMHAMBWAYaNbHbIX Ana kaxgoin AK
thepmeHTOB, 3a c4eT aHeprun ATO.

5. [lNpoBepka COOTBETCTBUA aHTUMKOAOHA KOAOHY MPOUCXOAUT B aMUHO-
KUCNOTHOM akTUBHOM LUEHTpe, B cny4ae KomnnumeHTtapHoct, TPHK
¢ kucnotoi npucoeauHseTcs k MPHK.

6. O6paszoBaBliascs CBA3b CNYXWUT CUTHANOM K NPOABMNKEHUIO puBOCOMbI MO
WPHK. TPHK ¢ amuHokucnoTon nepemeltaeTcs B NenTUAHbLIA akTUBHbLIA LUEHTP,
roe npoucxoauT npucoefuHeHWe amuHokucnoTel K uenodke. TPHK nokupaet
MOMEKYNY W «yXo4uT» B UUTONNA3My.

7. [lpouec noeropsieTcs Kaxablin pas, korga TPHK npuHocut amuHokucnory, pu-
B6ocoma npoasuraeTcs ckadkom no MPHK, a nentuaHas uenoyka yanuHsaeTcs.

8. CwrHanom K OKOHYaHWIO CUHTE3a ABNAKTCA 3Haku npenuHaHusa (YAA, YA,
YI'A). Pubocomsl cockakupatoT ¢ MPHK 1 pacnapawTtcs Ha ABe eanHuLbL.

9. MonunentmgHas LUenNb OAHOBPEMEHHO COCKakuBaeT C  puUBOCOMbI
n nocrynaetr B OJlC, rge npuobpetaeT BTOPUYHYHD,  TPETUYHYIO
N YETBEPTUYHYIO CTPYKTYpLI Benka
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Ta6nuya 16. HeneHue KneTku
dazbl Mewo3
MwuTo3
AerneHus Mepeoe genexue Bropoe nenexve
o CNMpanu3auusi XpOMOCOM, | « YABOEHWEe 20MOJfIo- | « WHTepdasa oTcyT-
B pe3ynbTaTe Yero OHW CTaHo- | 2UYHbIX XPOMOMCOM,; CTBYET, K [deneHuo
BATCA BUAUMBIMUI; « chnupanuaauus xpo- | NPUCTYNaloT oAHoBpe-
s Kaxgas XpomMoMcOMa CO- | MOCOM; MEHHO [1BE KNETKW,
CTOWUT U3 ABYX XpomaTui; «  KOHblO2aUusi romono- | * obpasyeTca Bepe-
* pacTtBopeHue SAEPHOM | rpuHBIX XPOMOCOM; TEHO fieNeHns,
MembpaHbl; «  XpOMOCOMbI cnuea- | * CxX0fAHa ¢ npoda3soil
+ Obpasoeanue BepeteHa fie- | jotca nonapHo u obme- | MMTO34
Mpodhasa | neHus (B KNETKax XXMBOTHBIX) HVUBAIOTCA UOEHTUYHBIMM
yyactkamu, npoucxoauT
KpoccuHaosep,
e YTOMUEHWE  XPOMO-
COoM, pacTBopeHue
sanepHo obonodku, 06-
pasoBaHue BepeTeHa
pgenexus (dasa ropasgo
ATNMHHEEe YeM B MUTO3e)
+ pacrofnioXeHWe XPOMOCOM | « FOMOMOrMYHbLIE XpO- | «  ABYXpOMaTUAHbLIE
no aKBaTopy; MOCOMbI BbICTPauBalKTCH | XpPOMOCOMbI  pacnorso-
Mertacpasa nonapHo no obe CTopo- | raralTcs no 3KBaTopy

e« HUTU BepeTeHa [JeneHus
MPUKPENIAKTCA K LeHTpoMepam

Hbl OT 3KBaropa

KNeTKku

bUONOrua
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AHacpasa

Tenocpasa

o JJeneHune UeHTpomMmep,

e OTOEfNbHble  XpomaTuabl
(noyepHWe XpoMOCOMBI), pac-
XOOATCA K NOoNnwcam KNneTku

s pasowegwuecs xpomartu-
Akl AecnupanuayrTcs, BOKpYr
Hux obpasyeTcs HoBas saep-
Haa membpaHa, hopmMupyIoT-
Cs1 Ba HOBbIX A4pa;

e Ha 3KBaToOpe 3aknagbiBa-
eTcs kneto4yHas Membpaxa;

e pacTBoOpATCA HATU Bepe-
TeHa JeneHns;

« obpasyiotca aBe godep-
HWe OunIoUOHkIe KNeTKNn

= paspgeneHue nap ro-
MOJIOTMYHBIX XPOMOCOM|

« pacxoxaeHue  [ABy-
XpOMaTUAHbLIX XPOMOCOM

K nonrcam KneTku

« obpasoBaHve  OByX
AOYEepHUX KneTtok. Xpo-
MOCOMBI COCTOAT U3 ABYX
xpomaTtug

o JeneHune UeHTpomMmep,

o XpOMaTuabl pacxo-
AATCH K noncam KnetTku

« 006 pa3oBaHue 4YeTbl-

pex eannoudHbIX KNeTok
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Tabnuuya 18. Pa3Burtue 3apogbilla Ha npumMmepe naHueTHUKa
Nepwon PucyHok OnucaHue pa3BUTUSA
pa3BuTUA
3 OnnogoTBopeHaa AWuUeKkneTka ¢ AWUNNOUOHbLIM
urota
Habopom xpomocom (2n)
MHOrOKNeTouUHbIN 3apoAbill C MOMOCTLH BHYTPM.
Bnactyna Mo copme HanomuHaet wap. O6pasosaH
B pe3yrnbTaTe MHOTOKpaTHOro IENEHUs 3UroThl
OeyxcnovHbin  3apogbiw.  O6pasoBaBlivincs
B pesynbrare BnavuBaHua Gnacrynsl. Obpaso-
acrpyna BaHWEe ABYX 3apOAblLUEBbIX NUCTKOB. 3KTOAEPMbI
(1) — HApYXXHBIA CNOW KNETOK U aHToaepMbl (2) —
BHYTPEHHWIA CIOW KNeTok
Cragus 3aknagblBaHusi BHYTPEHHWX OpraHoB —
NoMnocTU NepBUYHON KUWKKM (3), HEPBHOW nNna-
Henpyna ctuHkn (5), xopakl(6), B cnyvyae XOpAoBbIX Ku-
BOTHbIX. [Mpoucxogut obpasoBaHue TpeTbLero
3apOAbILIEBOro NUCTKa — Me3oaepmel (4)
T OkToepma — HepBHasi cucTema, opraHbl YYBCTB, MOKPOBHLIA 3NMTENUiA
psaKna & W ero npou3BoHbIe (BOMOCHI, KONbITA U T. M.), MOKPOBHANA U HEPBHAS TKaHb.
o rauosfla -1 OHTOAEPMA — KMLLEYHWK, NULEBapUTENbHbIE Xenesbl (NneYeHb, NomKenyaoYHas
Hgﬁ Sy xenesa), }abpbl, nerkme, LWMTOBUAHAS XKenesa u T. M.
-nno & Mesonepma — xopga, ckenet, MbllLbl, NOYKKU, KPOBEHOCHAs cucTema, coeanHu-
A TenbHas U MbllLEYHaA TKaHb

bUONoOrua
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Tabnuuya 21.

OCHOBBLI FreHeTUKHU

3axouomepﬂocm HacneaACTBeHHOCTU

3aKoH

®opMynMpoBKa 3aKOHa

Cxema cKpelwmBaHus

[NepBbi 3aKOH
Menpens.
Mpaeuno eguHoobpasus
nepBOro NOKOMEeHWs Unu
3aKOH OMWHUPOBaHUA.
I". MeHpensb, 1865 .

Mpn MoOHOrMBpUAHOM CKpe-
LmBaHumM rubpuasl Nnepsoro
nokonenusa (F;) eauHoob-
pasHbl no deHoTUny
n reHotuny. [lpossnalTcs
TONbKO [AOMMUHAHTHbLIE MNpU-
3HaKu

3akoH pacLlenneHna
I". MeHpensb, 1865 .

Bropown 3akoH MeHgens.

P g AA x Jaa
ramethbl A A a
F1 Aa Aa Aa Aa
BCE CEMEHa XenThbie

P ¢ AA d aa
enTble -  3eneHble
cemeHa ~ cemeHa

rameTbl A A a a
Fq Aa Aa Aa Aa

BCe rmbpuabl Xentble

? Aa x 4 Aa
A a A a

F2 AA  Aa Aa aa
- 3ereHble
cemMeHa

A

o

XenTtble cemeHa
o

Mpu moHormMbpuaHom ckpe-
wmBaHum rmbpuaos Nepeoro
NMOKONEHWs B  MOTOMCTBE
NPOUCXOAUT  pacllenneHne
NpW3HakoB B  OTHOLWEHWW
1:2:1 — no reHoTtuny, 3:1 — no
heHoTMny
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Ourubpuaxoe
CKpellnBaHne.

3akoH HesaBMcUMoro
HacrnegoBaHuA.
I". MeHpens, 1865 .

TpeTuin 3akoH MeHgens.

MNMepBoe aurubpuaHoe ckpelwmBaHme

P4 PAABB x (aabb
Kentble 3eneHble
rnagkue MOPLUUHUCTbIE

rameTbl: AB; AB ab;ab

F, AaBb AaBb

XenTble rnajkue

Bropoe gurnbpugHoe ckpelymBaHue

P, PAaBb X 0" AaBb
Kenrtble rnagkue
rameTbl: AB; Ab AB: Ab
aB; ab aB; ab

F- PeweTka MNeHHeTa

AB Ab aB ab

AABB | AABb | AaBB | AaBb
AB | xenTble | XenTble | XenTble | XenTble
rmagkve | maakve | rmagkve | rmagkue

AABb AAbb AaBb Aabb
Ab | xenTble | XenTble | XenTtbie | xenTbie
rMagkue | MOPLUMH | rnagkve | MOpLLIMH

AaBB AaBb aaBB aaBb
aB | xenTble | enTble |3eneHble | 3eneHbIe
rmagkve | rmagkue | rmagkue | rmagkue

AaBb AaBb aaBB aaBb
ab | xenTble | XenTble |3eneHble | 3eneHble

rnagkuve | raakve | ragkve | ragkue

Mpu aurnbpugHom ckpe-
wmBaHumm y  rmbpuagos
Kaxaas napa npu3HakoB
HacrnegyeTca He3aBUCMMO
apyr oT gpyra u obpasyeT
pasnuyHble  CoYeTaHus.
Obpasyotca veTtblpe e-
HOTUNUYECKWe rpynnbl B
COOTHOLWEHWNK:
9:3:3:1wum

9A_B_:3A bb:3aaB_:1aabb
B OTNM4YME OT BTOPOro 3a-
KOHa, KOTOpbIA crnpaBseg-
nvB, Korga M3yvaemble
2eHbl Haxodsmcsi 8 pas-
HbIX napax Bcerga, TpeTun
3aKOH OTHOCMUTCA TOMLKO K
criy4asm  Hes3aBWCMMOro
HacnegoBaHusl, 20MOJIOo-
2UYHBIX XPOMOCOM

bUONoOrua
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3aKkoH

dopmynupoBKa 3aKoHa

Cxema ckpelmsaHus

AHanuaupyoliee ckpe-
LWu1BaHue — ckpelumsa-
HWE UCMNbITYEMOro opra-
HM3Ma C rOMO3UTOTHBIM
no uccnegyemomy
NpPU3HaKy B Uensx
BbIICHEHWS €ro reHoTUna

BapuaHT roMO3ZUroHTHOCTU OCOGM
C AOMMHAHTHBIM NPU3HAKOM

P PA_ x (aa
v v
fametbl A; _ aa
{
F1 Aa

deHoTUNUYECKOE euHo0bpasue
A = AA (romoauroTHa)

Ba PHWUaHT reTepo3nroTHOCTH
aHanuznpyemon ocobu

P PA_ x CQaa
Fametl A; _ a,a
F4 Aa aa
Pacwennenue 1:1

A =Aa

Ecnu npu cKkpelwwBaHuu
ocobu ¢ AOMUHAHTHBIM re-
HOTUNOM C PEeLEeCcCUBHOMN
roMO3UIroTHOW 0cobbK no-
ny4yeHHoe nNOTOMCTBO efau-
HOOOpasHo, 3Ha4UT, uccne-
ayemas ocobb sBnsaeTcsa
AOMWHAHTHOMW rOMO3UroTon
no AaHHOMY NpuU3Haky

Ecnm  npu  ckpelumsaHum
0coBW C AOMUHAHTHBIM Te-
HOTUMOM C pPeLecCUBHOM
rOMO3UIOTHON 0COBbID, MOo-
ny4yeHHoe NOTOMCTBO AaeT
pacwenneHve 1:1, 3Ha4uT
uccneayemasi ocobb fABns-
eTca IOMWUHAHTHOIN reTepo-
3UrOTON MO [AaHHOMY npu-
3HaKy




3akoH cuenneHHoro
HacnegoBaHus
E. MopraH, 1911
CuenneHHoe Hacnego-
BaHWe — COBMECTHoe
HacnegoBaHWe reHos,
GOCpB,D,OTO'-IEHHbiX B o4~
HOW XpOMOCOME, FeHbl
obpasyloT rpynnbi cuen-
neHuAa

Bes kpoccuHrosepa

P A B x a b
a b a b

MlameTsl: AB:ab ab:ab

F4 AaBb aabb

Pacwennenue 1:1 (50% : 50%)

C KpoccuHrosepom

P A B X a b
a b a b
A B l A b
a B a b

MameTbl: AB;Ab:aB:ab ab

Fi _AaBb —42%:; aabb — 42%;
Aabb — 8%; aabb — 8%

CuenneHHble reHbl, noka-
NM30BaHHbLIE B OAHON XpO-
MOCOME, HacneayrTcsi Co-
BMECTHO, He [AaBasi Hesa-
BMCHMMOTO pacnpegesneHus.
lpynnbl  reHoB  Haxopas-
Lmecss B OAHOWM XPOMOCO-
Me, HasbiBalT rpynnamu
cuenneHus. Yucno rpynn
CUenneHnss COOTBETCTBYIOT

rannougHomy Habopy
XPOMOCOM.

HapyweHue cuenneHHoro
HacnegoBaHWst  NPOWCXO-

AWT B peaynbrate Kpoc-
cuHroeepa. B atom cnydae
NPOUCXOAUT nosiBNeHune
ocobeil ¢ WHbIMW coYeTa-
HASIMU  Npu3Hakamym  —
KPOCCBEPHLIX; UX KONnye-
CTBO Bcerga 3Ha4duTerlbHO
MEHbLLUE U 3aBUCUT OT pac-
CTOSIHWA MeXay reHamu
B Xpomocome. Yem OHO
bonblue, TeM Yalle npouc-
XOAUT MNepekpecT mexay
reHamm

609

BUONOIKA
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3aKoH

DopMynupoBKa 3aKoHa

Cxema ckpewmBaHus

HacnepoeaHue
NPU3HaKoB, CUENITEHHbIX
€ Nonom
Mpu3Haku, reHbl KOTOPbIX
pacrnonoXeHsl B Nono-
BOW XpOMOCOME, Ha3bl-
BaKOTCA CLUENNEeHHbIMU C
nonom

HacneposaHwe cuenneHHoro
C Nonom reHa remounuun — h, Hop-

mMarbHbIi reH — H

P XHXh X XHY
HOcUumensHUYa 30opossill
2eHa semoghbunuy MyHKYUHE

rametbl:  XHXph XHY

F, XHXH XHXpn  XHY  XpY

Ecnu peueccuBHbiii TeH, onpe-
OensiolniA  NposiIBMeHne npu-
3Haka, NoKanu3osBaH B YKEHCKOM
XpPOMOCOME, TO KEHLLIMHA ABMsi-
eTCca HOCUTENeM, a NposiBneHue
npu3Haka MpPOVCXOANT Y MYyX-
YUH,

PeueccuBHbIn NpuaHak nepe-
JaeTca oT MaTtepei CbiHOBbAM
W NposiBNsieTCHA, a OT OTUOB —
JoYepsM, U OHW CTaHOBATCS
HOCUTENSIMWU reHa (Hanpumep,
reMounusi, 4ansLTOHN3M)

MnoTesa 4yucToThl ra-
MeT.
. MeHpens, 1856 r.

30oposan HocumeneHulya 300p08bIT 2eMOgUMUK—

XeHuwuHa 8EM'OGDUJ'TUU MyX4luHa Myx4yuHa

P, +AABB x >aabb
rameTsl: AB ; AB ab;ab

Haxopgswwueca B AgaHHOM Op-
raHuaMe napbl anbTepHaTuB-
HbIX MPU3HaKOB (kentas 1 3e-
neHas okpacka) He cmeluuBa-
1oTCsA Npy obpasoBaHuu ramert,
no OJHOMY W3 Kax[oW napsbl
nepexogAaT B HUX B YUCTOM
Buae

3aKoH roMonorM4ecKnx

psAoB HacneacTBeHHOM
M3MEHYMBOCTH

H. W. Basunos, 1920 r.

eHeTn4yeckn 6nu3skue Buabl U
poabl XapakTepuayrTCA CXoa-
HbIMWU pPsSidamMmu HacneacTBEHHON
U3MEHYUBOCTH




N3ameHYnBOCTL

MoaudukaumoHHasn
(HeHacneacTBeHHas wnu geHoTunuyeckas) —
U3MEHEeHUA NpU3HaKoB OpraHuamMa noj Bo3gen-
CTBMEM Cpefbl N HE CBSI3@HHbIE C U3MEHEHWEM
reHotuna. Moaudukauum He HacneayrTcs
U NpoSBASIOTCA B rpaHuuax onpeaeneHHbIx
HOpMOW peakuun. Hanpumep: 3arap y 4enose-
Ka, pasnuynga B pasmepax pacTeHWin, pacTyLUmXx
B pasHbIX YCNoBWAX Cpeabl, U T. M.

MyTauuoHHas
(reHOTMNMYeCKasn) W3MEHYMBOCTL —
HacneacTBeHHas W3MEeHYMBOCTb, Bbl-
3bIBaAOLLAA U3MEHEHWSA B reHOTUNeE,
nepegaetcs no Hacneacrey. Ha-
npumep — UBET BONOC, NNOAOB,
thopma NMUCTLEB U T. M.

[leHOTUNW4YecCKas
M3MEHYUBOCTb reHoTUNa
(B xpomocomax)

Lunronnasmartnyeckas
M3MEHYMBOCTb MnacTug
¥ MUTOXOHOPUIA

//\»

KombuHatusHas

I MyTaumoHHas H

MeHHble XpOMOCOMHbIE
MyTaumm MyTaumm

611
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Cenekuyus opraHnamMmoB

TomcTBo ©ecnnogHo (Myn  —
rmbpua ocna u nowagm)

Tabnuua 29. OcHoOBHbIe MeTOoAbl cenekuuu
MeToasl Cenekuus XXMBOTHbIX Cenekuus pacteHun
Mo x039ACTBEHHO LEHHbIM Npu-
SEHRERE T T BHBLL:JHeM}’ Bwp,qy Mo HanuuMK LUEeHHBIX ANA YenoBeka NpU3HaKoB.
Wckyccrt- Mo npucnocobneHHOCTU K MECTHbIM YCOBUAM
% (akcTepbepy).
BEHHbIN cpenbl.
Mo cnocoBHOCTM K KOHTakTam
oTtbop Mo mecTy npoucxoxaeHus
C YEerioBeKOM W BO3MOXHOCTM
COAEepKaHWus B HeBose
a) Macco- MpumeHaeTca AnA NepeKkpecTHO OnbifsaeMbIX
- He npumeHsercs .
Bbin pacteHun
[MpuMeHAETCH KEeCTKUA UHOMBW- .
6)MHaguBn- P : A [MpymeHseTcs Ans BbIAENEHUA YUCTbIX TNUHWUA
d AyanbHell oT6Op MO LEHHbIM A
nyanbHbIl W ANsi cCamoonbINSioWUXCa pacTeHui
NS YernoBeka npuaHakam
OcyLUecTBNsSeTCs C NOMOLLBK NMPOCTBIX U CMOXHBIX CKPeLLBAHWIA.
FWBpMAN MpocTble — OAHOKPaTHbLIE CKPeLUMBaHUS MEXAY ABYMSI POAUTENLCKUMU chopMaMu.
aaulfﬂ CnoxHble — B KOTOpbIX 3afeicTByoTcA Bonee Yem ABe poauTensckue opmMbl UIu
ﬂpOHCXDﬂMT NOBTOpPHOE CerLU,HBaHHe FMGpM,D,HOfO NOTOMCTBA C O4HUM K3 poaouTe-
nem
CkpellmBaHme pasnuyHbiX COpTOB (HYTPUBUOO-
CkpeLumBarie oTganeHHbix no- 502 mmemam,uol?aoe Mempo.sz)Boe)( yazn Lfee
Hepopct- AR, (OFINNAICHIVELR orirect= | rére 03uc HCI‘I,OJ'II-.:S eTcs ,EI,J'IH’I'IOJ'I u):anm
HbiIMM  npu3Hakamu.  Bepet P Y yareH y
BEHHad — 1 reTepo3nroTHbIX nonynaumn W NOBbILWWEHWUA
K reteposucy’. Y XMUBOTHLIX NO-
ayTopuanHr npoaykTuBHoCTW. NS nonyyeHusa NnogoBUThIX

rMbpuaoB NPUMEHSIIOT NONUNNONANIO (KanycTHO-
peneyHsblin rmbpva)

‘reTepoauc — BbICOKada )KMSHSCTIOCOSHOCTb, BO3HWKaUWaa B pe3ynbrarte CKpellnBaHua reHeTu4ec-

K1 oTAaneHHbIX hopm.




CkpewusaHue mexay 6nuskumu poa-

CTBEHHUKaMK ONnA nonyyYeHus romMosu- MckyccTBeHHOE camoonbineHue y nepexpe-

31:93:352{_ FOTHBIX — YUCTBIX NIMHWW C XenaTesb- CTHOOMBINAIOLLMXCS pacTteHuin, ana nonyde-
MHBPUVHF HBIMW NPU3HAKaMK, T. €. ANA 3aKpenne- | HAA YNCTLIX IMHUA, MCTIONb3YIOWMUXCA AnA
HWA 3TUX npu3HakoB. Yacto BegeT | AanbHeillero CKpelmBaHus

K CHUKEHWIO JKM3HECTIOCOBHOCTH
BONbLWWHCTBO KYMbTYPHLIX pacTeHwuit sB-
KpaTHoe yBenuuyeHue Habopa Xpomo- e P el i e
Monunnowu- | com. Wcnone3yeTcs KpaiHe pefko — ABIONNOWIM -~ WMGIOT YECIWYBHHBIA N
ams npy BbiBEAEHUU HOBbIX NOPOA TYTOBO- COSEHEHIG € CXOMHLIM, HADOD XPOMOCOM.
ro Wwenkonpsiaa AJ'IJ'IOHJ'IOM,D,bI — UMEKT B reHomMe CyMMUpo-
BaHHble HAbopbl XPOMOCOM pasHbiX BUAOB
(p¢aHo-nweHnYHas dopma — TpuTuKane)
WcnbitaHme MCI{yCCTBeHHOB ocemMmeHeHue OT cam-
caMUOB Mo | LOB-Npou3BoanTENen, KadvectBa Ko- He npumeHsieTcs
NOTOMCTBY | TOPbLIX NPOBEPSIOT N0 NOTOMCTBY
WckyceteeH- | MonyyeHne myTaumin, KOHTPONUPYEMOE YeroBeKOM, MO BO3AENCTBUEM PEHTIEHOB-
HbIA MyTare- | CkvxX, ynbTpatuoneToBbIX, raMMa- U TENOBbIX Ny4eir, TemnepaTtypbl, XUMUYECKMX
Hes BELLECTB M T. 4. Mcnonb3yeTcs B OCHOBHOM B CeekUMM MUKPOOPraHn3mMoB
LleneHanpaeneHHoe co3gaHve HoBbIx KoMBuHauui reHoB B monekyne AHK. Uckycct-
leHHasq BEHHO MOMyYeHHbI reH BcTpauBaloT B camokonupytowytocs [OHK Gakrepuodhara
WHXeHepus | 1 BBOAAT B BakTepuanbHyto KneTky. B pesynstate 6aktepum npuobpeTaloT HoBble,
HeobxoMMble YeNnoBeKy KayecTBa (CNocobHbI CUHTE3MPOBATh UHTEP(EPOH)
MeTo KOHCTPYMpOBaHWUSA HOBbLIX KNETOK HAa OCHOBE WX KyNbTUBUPOBaHWS, rmbpuaunsa-
UMK 1 pekoHeTpyKumu. Mmbpuansaumnsi — obbeguHeHne Lenbix KNeTok Ans NonyyeHns
KneroyHas | HoBoro, rubpuaHoro reHoma. PeKoHCTPYKLMS — NO3BONSET co3daTh HOBYHO KNEeTKy w3
WHXeHepua | oTaenbHbIX dparMeHToB (sgpa, uMtonnasmMsl U T. A.). MimeeTcs BO3MOXHOCTb 06be-

OWHEHUS KUBOTHOW WU pPacTUTENBHOW KNETOK. Ye cervac Ucnone3yeTcs B co3aaHum
HOBbIX COPTOB PAcTEHWI, pacTeHUs BblPaLLMBAKTCH U3 KyNbTYPb! KNETOK

613
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OBONOLMNOHHOE YyYeHue

Tabnuya 30. D,BVI)KYLI.WIe CUunbIl 3BONKOUMN
®dakTop MposiBneHue
HacnepncreeHHas
R CnocobHocTb npuobpeTaTth HOBLIE NPU3HAKK, pasnuumnst Mexagy ocobsamu
VETIEIMECS o W nepenaBartb WX Mo HacneacTs
(4. dapsuH) P y
Bopeba 3a 2
CYLLIECTEOBARNE COBOKYMHOCTb OTHOLLUEHWUW MEXay ocobsamu U pasnuyHbIMU hakTopamm
BHelLUHen cpeabl
(4. OapsuH)
EcrecrseHHbIit 0T6OP BbpkvBaHne Haubonee npucnocobneHHbix opraHuamMoB Gnarogaps
(Y. OapsuH) NonNe3HbIM UHAUBMAYANbHLIM NPU3HaKaM
N3aveHeHve 4acToTbl BCTPEYaEeMOCTM TEHOB B MONynsuMn B pagy
[Opeird reHor NOKONEHUI nog AencTBuemMm criydyanHbix (haktopoB. Hanpumep — peskoe
(cuHTETUYECKas TEOPUA | YMEHbLUEHWE YUCIEHHOCTM MNONynsAUMM B pesynbTate  CTUXMIHbLIX
3BONIOLN) 6encTBU UMW PE3Koe YBENUYEHUE YUCMEHHOCTU nonynsauuu (MaccoBoe
pacnpocTpaHeHue BpeauTenen)
Msonauus BozHukHoBeHue nobbix OapbepoB, NPensTCTBYHOLUMX CKPELUMBaHMIO
(cuHTETUYECKAs Teopua | ocobelt  BHYTpWM  nmonynauuMu:  reorpaduyecknx,  SKOMOrUYecKuX,
3BOMNOLMN) HU3NONOTUHECKAX U T. M.




Ta6nuya 31. dPopmMbl 60pLOLI 3a cylecTBOBaHUE
PopMb CyuwHOCTL U pe3ynbTaT 6opLObLI Mpumepsl
6opL6bI y pesy p P p
BbirkuBaHne Haubonee npucnocob-
felbD; 0cobelt RPN DVEg, e Bopeba camuoB 3a camky, Gopeba 3a
B tepa Bonee xusHecnocobHON nomny-
HYyTpUBMAOBas S | Nyywyo TeppUTOpUIo, 3a KOpM, 3a CBET
NAUMK Hap MEeHee XXM3HecnocobHOoN, 3
& n Boay (cpeam pacteHui)
3aHUMAKLLEI TY e IKONOrUYECKYH
HULLY
Brnioyaer B cebs B3auMOOTHOLLE-
HUA ocobein pa3nnyHbiX BUMA0B
Kponuku n oBubl B ABCTpanuu, XuLHW-
3aHuMaKLWmMX CXOOHYK 3Konoruye- | KM NpUMEpPHO OOHOrO pasmepa, NpoXwu-
Mexeuaosas CKYIO HULLY BalolMe B CXOAHbIX ycnosusx. Fpyc-
HOCTb B necy
XULWHUK-XepTBa MNoenaHve XULLHUKaMW XepTB
B3auMOOTHOLUEHWS!, pacnpoCTpaHeHHble
X035IMH — napasvt KaK cpeau pacTeHui, Tak v Cpeaun xu-
BOTHbIX
bopsba ¢ He- BubkMBaHWe HauGonee npUcrocod- l'IpfﬂcnocotSneHm XMBOTHLIX WU pacTe-
BnaronpuUsTHbI- N HUIA K PasfnUyHbIM YCrOBUAM cpedbl —
JNNeEHHBIX BUOOB B KpauHUx WUnm name-
MW YCNoBUsiMu TR L AR M3MEHEHWEe OKPackM U rycToThkl LUEPCTH
cpeabl y 3UMOM, NTUCTBS-UTONKW Y KAKTYCOB W T. .
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Tabnuya 32. CpaBHHTeanaﬂ XdpPaKTepUuCTukKa
€eCTeCTBeHHOIo n UCKyCCTBeHHOro 0T60pa
MNokazarenu WcKyccTBeHHLIN EcTecTBeHHLIN

VcxogHeii maTtepuan WHauBuayaneHble  Npu3Haku
MHaouemayanbHble NpusHakyM opradmuama
Ans oteopa | TMAMBAY : i oprakvama
OTt6Bupatowuin VisE Ycnosus cpeasb (xvBas
hakTtop W HexwvBas npupoaa)
Kpurepuu MonesHocTb NpuaHaka Ans Yenopeka | lpuenocoGneiHocTe Baa

K yCrnoBuAm cpefbl

NCTOYHUK reHeTuye-
CKOro pasHoobpasust

HacnepncrteeHHan wuameH4mBOCTb. Wckyc-
CTBEHHbIEe MyTauuwn, CKpeulnBaHue U T. M.

HacnegcreeHHas U3MeH4YMBOCTb.
EctecTBeHHble MyTaunumn

3Ha4yeHue
ANs 9BONKOLNK

3HaveHue npuobpe-
TEHHbIX NPU3HAKOB

ANS OPraHnamoB

HUX JKMBOTHBIX, KYNbTYPHbIX PacTeHuin K
OVKOW NpUpOAbl, BO3MOXHO nosBneHue
HOBbIX BWAOOB Ha OCHOBE WCKYCCTBEHHO

BbIBE[JEHHbIX NOpo4 U COPTOB

MoryT GbiTb BpeAHbIMKU ANA camux opra-
Hu3MoB. OCHOBHOW NOKasaTenb — 3Ha4u-

MOCTb ANA Yenoseka

Cpoku OTHOCUTENBHO KOPOTKNE CPOKY [nutenbHblil nepuog BpemeHu

HoBble copTa pacTeHwid, nopofsl XWBOT-
P . HblX, WTamMMbl MWUKPOOpPraHuamoB. YacTto -

SayHEFN BEOET K NOABMNEHUIO BUOOB HE BO3MOMHbIX CRBIR B

B Npupoae (KanycTHo-peaeydHbivi rmbpua)
®opMbl 0T6Opa Maccosblit, uHAMBKMAYanbHLIA, ©GeccosHa- | [BuKyLLWiA, crabunuanpyro-

TENbHbLIA, METOAUYECKNA (CO3HATENBHBIN) LM, AU3PYNTUBHBIN
B pesynbrate B3aumopeincTsua nomall- | FBnaertcs HanpasnsoLmm

chakTopom 3BOMIOUMK, MrpaeT
BEAYLLYIO pOSib B BO3HWKHOBE-
HUM MHOroobpasusi opraHuye-

CKOro mMupa

MNoBbiwawT npucnocobneH-
HOCTb OpPraHu3mMoB K YCNOBUAM
cpeabl
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Tabnuya 34. Kputepuu Buaa
Kputepun Buga lNMokazatenu
Mopdonoruyeckuin Cx0o[QCcTBO BHELUHErD M BHYTPEHHENO CTPOEHUs ocobert ogHoro Buaa
o p— CxopfcTBO NpoLeccoB KU3HEAGATENBbHOCTH (rnaBHLIM obGpasom
pasMHOXeHns) ocobelt ogHoro Buaa
- H 1 T 1
i, Buoxumuyeckoe cxoacTBO (MO cocTaBy, CTPOEHUIo Genkos
HYKITIEUHOBbIX KMCIOT, YrMeBOoAoB U T. 1.)
eHeTUYeCKnin CxopQcTBO KonnyecTea, hopMbl, OKPacku XpoMocoM (kapuoTtuna)
["eorpaduyeckun OnpepeneHHbIi apear, 3aHMMaeMblii BUAOM B NPUpoae
_ BOKYMHOCT B Hewn bl T 7] B
SRSk CoBokynHocTb haKTOPOB BHELWHEN Cpeabl, B KOTOPOIA CyLLECTBYET
BUA, T. €. ero 3KonorMyeckas Huwa

BugoobpaszoBaHue

l—I

—

[eorpachuueckoe — npoucxoguT B pesynbtate
reorpacpu4eckoro pasgeneHus nonynauuia. MNMpu-
YMHa — eCTecTBEHHble (peku, ropbl) W UCKYCCT-
BEHHble (Co3daHHble YenoBekom) bapbepbl.
lMNocnegoBaTenbLHOCTb:

PacceneHue nonynsuuMi Ha HOBblE TEppPUTOPUK
— reorpacdumueckas uzonauma  —  otbop
B HOBbIX YCNOBWMAX Cpefbl — BO3HWKHOBEHWE
noasuaoe — Buonormyeckass u3onsauus = no-
ABMEHWUE HOBLIX BU0B

Okonoruyeckoe — NpoMCXoauT B pesynetate My-
Tauui, aKonoruyeckux ocobeHHocTen oTaens-
HbIX MONynNsuWiA (He CXo[AcTBa BpeMEHW LBeTe-
HUS, BpayHbIX pUTyanoB, 06pa3oBaHUsa CeMSIH)
[MocnepoBaTenkbHOCTL:

OcBOEHME HOBbIX 3KOMOMMYECKUX HULL, BHYTPU
cTaporo apeana (Wnu penpoayKkTMBHaa M30Mns-
uma) — otbop B HOBLIX yCnoBuax — Buonoruye-
cKasi M3onsumust — BO3HWMKHOBEHME NoaBuAOB —
nosiBfieHne HoBbIX BUOOB

bUONoOrua




618

BUONOIuA

Tabnuua 37. MyTn pocTuxkeHns GMonNorn4ecKkoro nporpecca
Saomounm-mbld
Hanpagnexus XapakrepucTtuka JBOJIIOLMOHHOE 3HaYeHUe Mpumepbl
ConpoeoxgaeTtcs Apomoppo3bl — OCHOBHOW | KUBOTHbIE:  nosiBfieHWe
2BOMIOUMOHHLIMW Npe- | NyTb NPOrPeCCUBHOW 3BOIO- | MOMIOBLIX pa3nuyvin, ABY-
A obpasoBaHuaMA LMK, He HOCHAT MpUCnocobu- | CTOPOHHAS CUMMETPKUA Te-
Mogg)r(?;;;o_ CTPOEHUA U PyHKUWIA | TeNbHLIA XxapakTep, HO NoA- | fa, TennoKPOBHOCTb, NOAB-
norueckui | OPraHu3MoB  —  @po- | HIMAKT OpraHM3Mbl Ha 6o- | neHne xabepHoro u ne-
nporpecc mopco3amu,  MOBbI- | Nee BLICOKYH CTYNeHb pas- | MOYHOro AbIXaHUsA U T. N.
WwanwMMn  ypoBeHb | BUTUSA. BosHuKaloT npusHaku | PacteHus: nosereHue npo-
opraHusaumn opra- | KpynHbIX — CUMCTEMaTUYeCKUX | BOAALMX TKaHewn, orbire-
HW3MOB rpynn — KNacchbl, TUMbl HWUSA, LIBETKA, Mrioda v T. M.
’KuBoTHbIE: pasHble Tu-
Conpoeoxaaetca BO3- SIBONICUNR MOST BUIMDE; B Mbl KMNOBOB Yy NTUL, pas-
HUKHOBEHWEM uYaCTHbIx | OPT oM  YPOBHE - oprannsa-| . ., o0 CTpOeHne Kpbina
npucnocobneHni g | e MaMBHeHmf HOGHT TRw- HaceKkoMbIX, pas3Has OK-
Annoreses | ycnoeusim cpepbl, 6e3 SHEsOpIRILHG(]. SBpairep. packa LepcTv.
U3MeHeHus YPOBHS SN mTeR  SOsHHGIOT Pactenns:  pasnuyHas
opraHuzaumn — wauo- SOllis SO dopma nwucroson nna-
apanrauusamMmm rpyl'l Lo B CTUHKW, KOMIOYKU Y KaKTy-
MeuncTBa
ca, OKpacka Nnogos U T. M.
HuBoTHble — peaykuma
ConpoBoxpaetcsi  06- L cloicnll co i IS
KatareHes — S A B Yawe Bcero pereHepauus | WeEpHbIX W NOA3EMHbIX
mopdoduano- E;:Esggﬂumpenyxumgﬁ CBA3aHa C nepexofly K na- | XUBOTHbIX,  YNpoLleHue
nornyeckui HeKOTOple‘ OpraHoB — pasuTU4eckoMy Wunu cugs- | opraHu3aumn y napasuTu-
perpecc Yemy obpasy Ku3Hu Yyeckux cpopm.

obLen gereHepaumen

Pactenusn: peaykums Kop-
HEW U NIUCTLEB Y NOBUNUKK
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Tabnuua 41. [loka3zaTenbcTBa 3BONOLUU
HokaszatencTBa
MNMpumepbl
3BOMNOLMKU
MHoOro4YymcneHHble NaneoHToNorM4Yeckmue Haxoaku CBNOeTenbCTBYHT O TOM, 4TO
ApeBHVE (DOPMbI XU3HWU OTNINYAKTCH OT HblHe XuBywwux. Onpeaenss BospacTt
HaxodokKk W pacnonaras ux B XpOoHOMorm4eckom nopapgke, MOXHO cAenatb
BbIBO/], YTO paCTUTEfbHLIA W JXUBOTHBIM MWUP W3MEHSANCA OT NPOCTOro
K CNOXHOMY.
Haxoaku npoMeXyTOYHbIX WCKOMaeMblX BWUAOB, JXUBOTHBIX W pacTeHWUw,
ManeonTonorm- | KOTOPble  CBA3LIBAOT  Mexay CoBoi  pasnuyHble  rpynnbl  OpraHM3MoB
Yeckue (3Bepo3ybrlil sAillep — WHOCTPAHLUEBUS, SBMNSETCS MPOMEXYTOYHOM hopMOi

MeXay npecmblkalowummucs 1 mnekonutaowmmu). ManeoHtonoram yaanoch
BOCCTAHOBWUTL (DUIOrEHETUHECKME Psbl HEKOTOPbLIX XWUBOTHbLIX. [Npumepom
MOXET CNy)XMTb dBonuus nowaau. Havbonee apesHue ee npeaku Gbinu
pasMepoM C Iuculy, C YeTbipexnanbiMu nepefHuMu  KOHEYHOCTSMU,
TpexnansiMu 3agHuMKn 1 3ybamu TpasosigHoro tuna. OHW XXUMKM B MECTHOCTSIX

C TensbiM U BNa)XXHbIM KnumaTom, nepensuranncb ckavykamm

BUONOIKA
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CpaBHUTENLHO-
aHaToMU4eckune
(mopdponoruyec-
kue)

CpaBHMTBJ'IbHO-ﬂHaTOMH‘-IeCKHB AoKa3aTeneCcrtea GEBMD)‘IOTCFI Ha HBYHGHMM M
CPaBHEHUW CTPOEHUs PasnnuHbIX XUBbLIX OpraHMamos. CoBpemeHHas Hayka
faet MHOro hakTos, NoATBEpPXKAaloLWMX ObLWA NnaH CTPOeHUs] OpraHu3MoB
Pas3fnnyHbIX CUCTeMaTUHEeCKUX rpynmn:

« Kneto4yHoe CTpoeHne opraHn3MoB.

o [OXOXee CTPOEHUE XMBbIX OPraHU3MOB BNM3KUX CUCTEMATUHECKUX rpynn
(Hanpumep, CXOAHBIA NNaH CTPOEHUSA NO3BOHOYHBIX XUBOTHbIX).

« CpaBHeHue oTAenbHbIX OpraHoB MO3BOHOYHBLIX pa3sHbiX Knaccos AdaeT
ybeauTenbHble fokasaTenbcTBa 3BOMNIOLUU: FTOMOMOTMYHBIE U aHanoruyHble
opraHbl.

« B HekoTOpbIX criyyasix y OpraHuamoB MPOWCXOAMT BO3BPAT K NpuU3Hakam
NPEeaKoB 1 NOABASIOTCA aTaBuambl (POCT XBOCTA Y YerioBeka, NosiBneHne nuii-
Hei napbl COCKOB, poXaeHue 3e6poBUAHOOKPALLEHHbIX XKepebaT

o [lepexogHele opmel, codeTaowme B cebe NpusHaKkM HECKOMbKUX KPYMHbIX
cucTemMaTvdeckux eauHnL (YTKOHOC M exuaHa, codeTawwme B cebe npusHaku
NPECMbIKAKOLLIMXCA U MNEKOMNUTAIOLLMX, OAHOKNETOYHbIN OpraHMam 3BrfieHa 3erne-
Has UMeeT NpU3HaKK, TUNUYHBLIE ANA pacTeHUi (XNoponnacTbl U CrocobHOCTbL K
hOTOCUHTE3Y) U ANA XKUBOTHBLIX (KIYTUKW, CBETOMYBCTBUTENbLHBIN Ma30K, Cro-
COBHOCTL NMUTATLCH FOTOBOW OPraHWUKom)).

Ombpuonoru-
yeckue
Aokasatenbcrea

®. Mionnep u 3. eKkKkenb YCTAHOBUW 3aKOH COOTHOLUEHWS OHTOreHesa u du-
noreHesaa, KOTOPbIW NONyYnn HasBaHwe BuoreHeTU4eckoro 3akoHa. OCHOBHas
naesn aToro 3akoHa 3akno4yaeTcs B TOM, YTO MHAMBUAYanNbHOE pasBuTue (OH-
TOreHes) KpaTko NoBTOpPSAET uctopudeckoe passutue Buga (pwnorenes). Co-
BpeMeHHbIe MCCreaoBaHus Nokasanu, YTo B OHToreHese 0bblI4HO noBTOpseTes
CTPOEHWe He B3pOCnblX CTaauii Npeakos, a Ux 3apofblwei. Ha ambpuoHans-
HbIX CTafMsiX pa3BUTUS MOryT BO3HWUKATb HOBbIE HACNEACTBEHHbIE U3MEHEHNS
(yBenuyeHuwe uymucna NO3BOHKOB Yy 3Mei MO CPaBHEHWID C APYrMMU NpPecMbl-
KaroLmmMucs)
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Tabnuua 42.

Jkonorus
JKonornyeckue akropbl

pynnei dhakTopoB

Mpumepbl npucnocoGneHHoCTH

AbBuoTuyeckue:

CBeT — OCHOBHOW WCTOYHMUK
3Heprnn Ona BCexX npouec-
CcoB, MpPOMUCXOAALMUX  Ha
3emne

Mo oTHOWeEHWIO K CBETY pacTeHus Aenatca Ha ceeTontobusble u
TeHeBbIHOCNVBLIE [MpucnocobneHns Kk pasnMyHON OCBELLIEHHOCTU
y pacTeHuii: nuctoBasi Mo3auka, SpYCHOCTb, CMOCOBHOCTL ABU-
raTbCsa 3a CBETOM, paHHee LBeTeHne NepBoLBETOB.
[MpucnocobneHus y KMBOTHbIX: CNOCOBHOCTb BMAETH B yNbTpa-
chruoneToBom cBeTe, xopolwlee pasBuTUE cCryxa, ocsizaHus, 060-
HAHWS Y HOYHBIX XKUBOTHbIX

Temnepatypa - obecne4ym-
BaeT npoTekaHue epmeHTa-
TMBHbIX MPOLECCOB B KNeT-
kax. Bnusert Ha pocT, passu-
T™™Me W [Apyrve nposiBneHus
HN3HedeATENbHOCTH

Mpucnocobnexns K pasnuyHbIM TemMnepaTypHbIM YCNOBUAM:

e Y pacTeHur — nuctonag, oTMUpaHUEe Ha3eMHbIX YacTen, yxon
nog cHer, onylweHue, NAoTHLIA NUCTOBOW MOKPOB, NpespalleHue
NUCTBEB B XBOIO;

e Y XXMBOTHbIX — TEMNIOKPOBHOCTb, TEMNasa LEepCTb, NMOAKOXHANA
KneT4yaTka, 3MMHSAA Crnsivka, aHabuos, murpauuv

BnaxHocTe — cogep:kaHue
BOAbLI B BO3Oyxe, MoyBe U
XMBbIX opraHuamax. Bopa
UrpaeT BaXXHEWLlyw pofb B
KU3HEAEATENbHOCTU  KNETKK,
ABNAACL ycnosumem A4 Npo-
TekaHusa Bcex Buonornyeckux
npoueccoe

MpucnocobnexHna y pacTeHuid: CunbHOe pasBUTUE KOPHEBOW
CUCTEMbI, YMEHbLUEHWEe NUCTOBOWM MNACTUHKW, BOCKOBOW Hanet
W OnyleHue Ha NUCTbAX, NOTEPS NUCTLEB (cakcayn), cbpacsl-
BaHWe NUCTLEB, OTMUPAHME HA3EMHbIX YacTe.
[MpucnocobneHus y MMBOTHBLIX: pasnoXeHUe XXMPoB U YIMeBoaos
[0 Boabl (Bepbniogbl, NyCTeIHHLIE HACEKOMBbIE), crieuManbHble no-
KpOBbl Tena, OTCYTCTBME MNOTOBbLIX Xene3 (npecmbikatolmecs),
cnsyka, aHabuos. Mo oTHOWEHUD K Bode pacTeHus AensTcs Ha
rmapoduTel (BogHble), rurpocutel (obuTaTenu BNaXkHbIX MeCT),
ME30(UTbl (KMBYLLME B YCMOBUAX CPeAHEW BNaXXHOCTM), KCepo-
huTbl (0BMTalOT B 3acyLUNUBLIX MecTax). XXMBOTHbIE MO OTHOLUE-
HAKO K BOAE AenaTcss Ha nepBWYHO-BOAHLIE, MNONYBOAHO-
Ha3eMHble, Ha3eMHO-BO3YLLIHbIE

bUONoOrua
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Mpynnbl chakTopoB

NMpumepbl NPUCNOCOBNEeHHOCTH

BuoTtuyeckue
1. BnusiHue pacteHuin apyr
Ha gpyra

ApycHocTb, NoA3emMHas SipYCHOCTb KOPHEBbLIX CUCTEM, UCMOMb30-
BaHWe oHUX paCTeHldﬁ KaK onopbl Ansd Apyrux, napasntmim

2. BsawmopeictBue pacte-
HUIA U XKUBOTHbIX

npb‘ICﬂOCOGHGHMQ pacTeHWin K OMbINEHUID HacekoMbIMW, K pac-
NPOCTPaHEHUIO NIMOAOB U CEMSH C MOMOLLBbIO XUBOTHBIX. Y Xu-
BOTHbIX ﬂpHCﬂOCOSJ’leHMS! K ApeBonasaHbio, nonety, npmoﬁpeTe-
HWE CXOACTBa C OpraHamu paCTeHHﬁ

3. BsaumopeictBue KUBOT-
HbIX APYT C APYrom

XWLHWYECTBO, NapasuTnam, cMMOBUo3, KOHKYPEHLINSA BHYTPUBUAO-
Bas, MeXBWAOBasa U T. M.

4. BsaumopencTteme XuUBOT-
HbIX U pacTeHui ¢ bakrepws-
MU, rpubamu, BUpycamu

Cumbuos rpuba n Bogopocnn — nULIANHUKKA, CUMBNO3 XKMBOTHLIX
M KMweYHblXx Gaktepuil. PasnoxeHue opraHu4Yeckux OCTaTKOB
noysoo6pasyowmummn Gakrepuamu. MukpoopraHuambl SABNAKTCS
NULLIER AN HEKOTOPbIX XUBOTHbBIX

AHTPOMOreHHkLIe
(BO3OeiCTBME YenoBeka, ero
XO3SINCTBEHHON AenTenbHO-
cTH)

1. Bo3pewcTeue Ha pacteHus

MonoxuTensHoe: nocagka necos, NapkoB, CO3AaHWe HOBbLIX COp-
TOB, OpraHn3auusa OXpaHsAEeMbIX TEPPUTOPWUIA (3aKa3HUKOB, 3ano-
BEHWKOB), pacceneHne pacTeHui.

OTpuuartensHoe: YHUYTOXEHWEe pacTeHuit, BbiTanTbiBaHue, cbop
NeKapCTBEHHOrO Cbipbs

2. Boapgencteue Ha XUBOT-
HbIX

OTpuuaTtenbHoe: YHUUYTOXEHWe XXUBOTHbIX, CO3faHne Henpuroa-
HbIX YCNOBWA ANA CYLIECTBOBAHMS MHOMMX BUIOB JKUBOTHbIX.
OKCNEPUMEHTbI Ha XUBOTHbIX.

MonoxuTensHoe: pacceneHue, BelBeeHe HOBbIX Nopopa, co3aa-
HUE YCMOBWIA [iNS )XU3HWU HEKOTOPbIX KUBOTHBIX (40MA, NOCTPOMKM
ANS KWBOTHBIX, NPUCNOCOBUBLUNXCS XUTb PSAOM C YErOBEKOM),
NOMOLLb XMBOTHLIM B HEBNaronpusaTHLIX YCOBUSIX, UCKYCCTBEH-
HOE Pa3MHOXEHWUE PEAKUX BUAOB XUBOTHbIX

3. Bospeicteue Ha abuores-
Hble dhakTopbl

OcyuweHue pek u 60noT, 3arpas3HeHne OKpPYXKatowen cpefbl, Bbl-
Gpoc pPagvuoHYKNMOOB, TAXEeNbIX METalnos, BbiTanTbiBaHWUe MOYB,
LUYM, HE paunoHanbHoe BeeHNe CenbCcKoro Xo3sncraa
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Tabnuya 43. CtpykTypa buoLeHo3a
KomnoHeHT DyHKUNU lNMpepcraButenu
MpoayueHTbl  (Npous- ABTOTPO(Db!.

Boautenu). lNMpoayueH-
Tbl CNOCOBHBLI CUHTE3U-
poBaTk OpraHuveckue
BelllecTBa W3 Heopra-
HWYEeCKNX C WCNOoSfb30-
BaHMeMm CONHEYHOo I
3HEeprum

CocraBnsatoT ocHoBy ©OuoreoueHosa -—
NPOM3BOAAT NEPBUYHOE OpraHu4eckoe
BellecTBo, bnarogapsa goTocuHTesy (4 X
107 1/ron). Bulgenenve B atmocdepy K-
crnopofja, cBA3biBaHWe yrrnepoga B Buae
CO;

HaszemHble buoreoueHosbl —
BbICLUWE paCTeHus,
BOAOEMbI — Bogopocnu. Ae-
ToTpohHbIEe BakTepuu (do-
TOCUHTE3UPYOLME W Xe-
MOCUHTE3UPYIOLLME) UMEKT
ropasgo MeHbllee 3Haude-
Hue B BuoreoueHose

KoHcymeHTsl  (noTpebn-
Tenu). etepotpodbl —
opraHu3mebl, Wncnonb-
3yllmne ang nuTaHus
roTOBbIE OpraHu4yeckune

B uensx nutaHua v uenax pasnoxeHus
noTpebnsT opraHuyeckoe BeLIecTBO.
YcBOEHWe 3Hepruu, 3aknioyeHHON B op-
raHndyeckom Beuwlectse pocturaer 10%,
NoO3TOMY NULLIEBLIE YPOBHU NpuobpeTatoT
BMA CYXMBaoLWMCa nupamuabl (dKono-

MepBUYHBLIE W BTOPUYHbLIE
retepotpodbl. K nepsBuy-
HeIM reTepoTpodam OTHO-
CATCA TpaBoOSiAHbLIE XWMBOT-
Hble (MoefaloT pacTeHus), a
K BTOPWYMHBIM — NNOTOA4-

PegyueHTsl
(nectpykropsl)

OCTaTKu NPOAYLIEHTOB U KOHCYMEHTOB Ha
6onee NpocTble opraHUYeckue u Heopra-
HU4yeckue coeauHeHus. B npouecce nu-
TaHUA pefyueHTbl CHavana pasnuyaiT
opraHuyeckue sellectsa 40 NPOCTENLINX
MONeKyn, a 3aTeM MUHepanuaylT ux A0
BOAbI, ABYOKUCK Yrnepoaa v 3NemMeHTOB.
MpoaykTel MWUHEepanusauunm BHOBb WC-

MNOJIb3YKTCA PpacTeHUaMHn

BellecTsa rMyeckMe nupamugbl Macchl, 4Kcern, | Hble (NnoegalT TPpaBOsAAHbIX
3HEpPrum) XUBOTHBIX)
PenyueHTbl pasnarailoT opraHuyeckue

[etputocharu — retepotpod-
Hble (THUNOCTHLIE M T. n.)
6aktepun, rpubbl, XKUBOT-
Hble, nuTalwueca napa-
NnbHo (OKYKM-MOTUNbLLUNKK,
YepBu U T. N.)

bUONoOrua




