BUOJIOI NS

ana WKOJIbHUKOB U AKUTYPU1IUTOH
yunHo-cnPAiioumMoa nocobm*

AT0 YHOOHO-CHPARCMHOS NOCOBS NpuL
HAZHAYOHO AN MHTOHCUIHON NOATOTORKKA YHs-
LUXCA K LLIKOMSHOMY BIiYOKHOMY SKABMBIHY
N LEHTPANUIOBANHOMY TOCTUPORANKIO N
Guonorun. Mporpammiisin MaTEPUAT KaNomeH
KOMNAKTHO U MAKCUMANLHO CHOTOMATHAUPORAN,
UTO NO3BONAGT ABUTYPHONTY HE TONKKO NerKo
HANTIA, NOBTOPWUTE K JAKPONMTH B AMNTH HOOD-
XOAMMBI@ CBOAGHUSA, HO W “PAANOKMTE UX NO
nonovkam", BLIAGNUTE FIABHKIO, NPWHLIATRATL
HbIE ACNBKTHI U YCTAHOBMTE CHAIN MEONLY HUMN,
OTOMY NOMOXKET HO TONBLKO CABNANHKIA I KNI
AKUEHT HA CPABHUTONLHLIA BHANKA OCOBONHOCTON
CTPOEHUA U (DYHKLIMOHUPOBAHUA OPIAHANI W Ko«
TOK, TKAHEN 1 OPrason, NPOLOCCON KUIHGLON-
TENLHOCTIA PAINNHHBIX BUAOH OPFANKIMON, HO
1 MHOTOMUCNE@HHBIG PUCYHKM, CXOMBI U TABNNLIW,

B otaensHon rmaee fansl NPUMepkl poiue-
HUA TUNOBbLIX 3848y, BXOAALMX B SKIAMOHALIMONH-
Hble BUNeTkbl U TecToBbIe 3aganun No BUONOIMK,
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YHuusep-

IMocobue npeaHasHaueHO 1Js aOUTYpPUEHTOB, CilyliaTelell MOArOTOBU-
TEJIbHBIX KYPCOB, YHall[UXCsl CTapIIMX KJIACCOB LIKOJ, JIMLEEB, T’MMHA3HH; OHO
TaKKe OyJeT MOJIE3HO PENETHTOPAM U YUUTEINSAM.

310 nocobue - HEUTO CPEeHEe MEK/IY OObIYHBIM LIKOJIBHBIM y4E€OHMKOM M
HOAPOOHBIM CHPABOYHUKOM 110 GMOJIOTHHU; B HEM MOXKHO JIETKO HAWTH Mel KHii U Jie-
TallbHBIH OTBET Ha JIF00OI BOMPOC, BOSHUKILMIL BO BPEMs MOATOTOBKH K 3K3aMEHY
U LEHTPAIM30BAHHOMY TECTHPOBAHUIO, YEMY CIIOCOOCTBYIOT YETKO CTPYKTYPHPO-
BAaHHAs OPraHMU3aLlks MaTepuana U HaJlu4Yue MOAPOOHOro MPEIMETHOIO yKa3aTels.

B nonHoM 00beMe M B KOHLIEHTPUPOBAHHON (HOPME H3JI0KEHBI BCE TEMBI,
TEPMHHBI U IOHATHUS LIKOJIBHOrO Kypca Ouosoruu. Jlyumiemy yCBOGHHIO Mare-
pHaia CrocoOCTBYET MHOXKECTBO PUCYHKOB, cXeM U Tabmauy. OcoOeHHOCTD mo-
co0us - paszgen, COAepKAIlUUK NPUMEPhbl PELICHUS THIIOBBIX 337au MO I'EHETH-
K€, MOJIEKYJSIPHOH Ouoyoruu u 3Koyoruu (IoJo0HbIe 3aJau BKJIIOYAIOTCS B
3K3aMEHALMOHHbIC OMIIETbI U TECThl LEHTPAIN30BAHHOIO TECTUPOBAHMUS).
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NMNPEANCNOBMWE

[HaHHoe nocobue NpeaHasHa4yeHo AnA y4alluxca Craplunx Kniac-

COB LLIKOJT, JIMLIEEB, MMHa3W, CPEOHMX CrELMaibHbIX yUEOHbIX 3aBee-
HWIA, CyLLIaTENel NOArOTOBUTENbHBIX KYpPCOB, abUTYpUEHTOB, MOCTY-
MaloLLMX Ha BUONOTUYECKME, MEAULIMHCKME, CENbCKOXO3ANCTBEHHbIE
cneumanbHOCTV By30B. OHO Taloke MOXKET ObiTb MOME3HO CTYAEHTaM
BY30B U (haKy/ETETOB BMOMOMMHYECKOro NPOhUS U yUUTENSM.

MNoarotoBka a6VITypVIeHTa K 3K3aMEHaM W LUEHTPaIn30BaHHOMY

TECTUPOBaHMIO MO BMONOrMK CoNpsPKeHa C ONpeaeneHHbIMU TPYHO-
CcTsMU. B yactHocTu:

yuyebHMKK no 6uonorum ans 7-9 KaccoB, B KOTOPbIX M3MaratoTcst
Ba)kHeMLLIME pasaenibl 61onorMm - 6oTaHMKa, 300/10r1sl, aHAaTOMMS,
@V3MOMOMMSt U MUMVIEHA YENOBEKA, - YaCTO HeIOCTYrMHbI abuTypu-
€HTaM;

abuUTypreHTy HeobXoaMMO MOBTOPUTHL W 3aMOMHUTL OYeHb GOMb-
LION 06beM pasHOM/IAHOBOIO TEOPETMUECKOrO Matepuarna, coaep-
)KALLIEr0 MHOXECTBO BaXKHbIX AETanel, Yto TpebyeT 3HauUTENbHbIX
3aTpaT BPEMEHW, A/IATENBHON MOBBILLEHHON KOHLIEHTPALMW BHU-
MaHWs! U CYLLIECTBEHHOM Harpy3Kku Ha NamsiTh;

HY>XHO 3arMOMHWUTb OMpeaesieHnst U He MyTaTb CMbIC/T OFPOMHOMO
(MO WKOMBHBIM MepKaM) KONMYECTBa BMONOrMYECKUX TEPMUHOB;
HY>XHO MOHSITb CYTb W 3aNOMHUTb XapaKTepHble 0COBEHHOCTU pa3-
HOOOpasHbIX M CIIOXHbIX BMONMOMMUYECKMX MPOLIECCOB, MPOTEKato-
LLMX Ha BCEX YPOBHSIX OpraHM3aLInmn XXMBOW MaTepum;

MpY MOBTOPEHWUN PA3aENoB Kypca, OTHOCALLMXCS K 61onormm Muk-
pOOPraHM3MOB, IPUBOB, PACTEHWIA, XXUBOTHBIX W YEoBeKa, U3yqaB-
lmxcst B 7-9 knaccax, HeobxoamMMO MepPeOCMbICIUTL MX C YUETOM
MOSIOXXEHWI 0BLLIEV BUONOMM, U3yHaEMbIX B CTAPLUMX KTaccax;
0fHa M3 CaMbIX CJIOXKHbIX [y abuUTypreHTa NpobreM cocTouT B TOM,
YTO eMy HEOBXOAMMO MPMBECTU CBOM 3HAHMS B YETKYHO CUCTEMY, KaK
FOBOPST, «PasfioXUTb MX MO MOMIOYKaM», paznivyast Npy 3TOM [1aB-
Hble 0CODEHHOCTWN, MEHEE BaXKHbIE N BTOPOCTENEHHbIE ASTaN;
HY)XHO HAy4MTbCA MPOBOAWTL CPaBHUTENbHbIN aHanm3 Guonoru-
YECKUX XapaKTEPUCTVK MpeACTaBUTENEN pasinYHbIX LIapCTB, TW-
noB (OTAENOB), KNACCOB M BUAOB KMBbIX OpraHi3MoB (0OblMHO B
LLIKOME 3TOMY BOMPOCY YAENSIETCA HEAOCTAaTOMHOE BHUMAHUE);
HeobXoaMMO NPUOBPECTN MPOYHbIE HaBbIKM PELLEHUS 33a4 Ha
MPUMEHEHME 3aKOHOB MEHETUKM U 3KOMIOrMN.
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Hacrosimee mocobue cTaBUT CBOEH LIEIbIO ceecmu nepeuucieHHble
6vluie MpyOHOCMU K MUHUMYMY, CJEIaB IIPH 3TOM IIOATOTOBKY aOH-
TypHEHTa K JK3aMEHaM M LEHTPAIN30BAHHOMY TECTHPOBAHHMIO MaK-
cuManbHO OblcTpoit u 3ddexruBHoi. Ilo cyrtu, sma knuza - neumo
cpeOHee medcoy OObINHBIM WKONbHBIM YUeOHUKOM U NOOPOOHbIM CHpa-
60YHUKOM NO Ouonozuu;, B HEH MOXXHO JETKO HAaWTH YCTKHH H TIOM-
poOHBIN OTBET Ha N1000H BO3HUKIINN BO BpeMs MOATOTOBKU BOIIPOC.

IIpu BeIGOpe 00BEMa M CTPYKTYpBI 1MOCOOHS, a Takxke (GOpMBI H3JI0-
KEHH MaTepuaia agmopsl NPUOepHCUEANUCH CIeOYIOUWUX NPUHUUNOE:

*  noanomel W3NOXKEHHA (OHO COOTBETCTBYET TEMAaTHKE, XapakTepy
U CTENEHU JIeTAJIN3aLHUN BOIPOCOB IICHTPAIN3OBAHHOTO TECTHPOBA-
HHA ¥, KaK IPaBUIIO, YIIIyOJICHHOMY YPOBHIO HU3y4YeHUSI OUOJOTHHM);

*  KOHYEHmMPUPOGAHHOEe/Nu W NAKOHU3MA W3JIOKEHUS (IIPU 3TOM 00b-

€M KHHUTH CBHJIETEIBbCTBYET O €€ HACHIIIEHHOCTH MH(popManuei);

CTPOTOHN nocnedoéamenbHocCmu N CUCHEMAMUYHOCMUY W3T0XKCHUS;

* 4YETKOH cmpykmypupoeannHocmu (B HaCTHOCTH, IIyTeM pa30HECHUS
naparpaoB Ha MHOXECTBO HEOOJNBIIHX O03arjaBlICHHBIX Qpar-

MEHTOB, B KaXXJJOM M3 KOTOPBIX H3JIaraercs OTHAeIbHasl, JOTHYECKU

3aKOHUGHHAs 4YacTh PacCMaTpUBAaeMOIl TeMBI, a TakKke IyTeM
CTPYKTYpPH3alllH, TIe 3TO NPEACTABIAIOCH BO3MOXKHBIM, MYHKTOB
«KnaccU(pUKaLUi», «COCTaB», IPU3HAKUY», «CBOHCTBa», «(yHK-
UH», «CTAIUM Ipolecca» U Op.);

KOHKpemHOCmu, Kpamkocmu W ACHOCMU onpedenenuil OUOIOTH-
YECKHX TEPMUHOB U IOHATHH (MX TOJIKOBAaHMS OpallUCh M3 LIKOJb-
HBIX y4eOHMKOB WIIH, €CIIM NpHUBEJICHHbIC TaM (OPMYIUPOBKH OKa-
3BIBAJMCh HEJOCTATOYHO YETKUMH WIM KPATKUMH, U3 U3JAHHBIX B
nocjegHee BpeMs CIPAaBOYHBIX MOCOOMH M 3HIUKIONEAMH, B 4acT-

Hoctu, u3 kuur: H.J[. JlucoB «buonorns. Yunmcs ObICTpO pemaTh

tecte»; WN.1O. [laBnoB u ap. «buomorus. CrnoBapb-cipaBOYHHKY;

«buonornuecknii SHIUKIONEANYCCKUH CIOBApb» U IPYTUX);

* Ha21A0OHOCMU W3II0KEHUs M OOJEerdeHus IpOBEJIEHUs CpaBHU-
TEIbHOTO aHaJl3a MPU3HAKOB, CTPOCHHUS M CBOMCTB IpeJICTaBUTE-
Jeil )KUBOTO MHpa IyTeM BKJIIOUEHHUS B TEKCT OOJBIIOro KolHuye-

CTBa WLIIOCTPALNHA, CXeM W TaOIHIL;

HIpEJOCTaBICHUS aOUTYPUEHTY GO3MOMNCHOCIU NOGMOPUMb O0C-

HOGHble MemoObl peuwleHus Ouonozudeckux 3aoau-,

*  6O3MOJICHOCIMU J1€2KO20 NOuUcKa HEOOXOAMMBIX CBENCHHH (s
9TOTO BCE OMNpeJesieMble TEPMHHBI M HOHATHS, ONHCHIBAEMbIE
NpU3HAKU, CBOWCTBA, (QyHKUUU OMONOTMYECKHX OOBEKTOB BBIJE-
JICHBI B OTJENbHbIC a03albl, HAYMHAIOIUECH C HAOpPaHHOTO TOIY-
KUPHBIM HIPUGTOM HA3BAHUS TEPMHHA; B KOHLE KHUTH HMEETCS
noapoOHbIE MHOrocTpaHu4Hblil «IIpeameTHblil yka3aTenb», a ee
«ConepxaHue» oTpaxkaeT pa3OMEHHME BCEro Kypca Ha OTICNIbHbIC
HeOOJIbIINE TEeMBI).

ABTOpBI HaZAEIOTCS, YTO 3TO NMOCOOUE NMOMOXKET aOUTYpHEHTaM yc-
HEIIHO MPONUTH KOHKYPCHBIE UCIBITAHUS 10 OMOJIOTHH.
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OBLLASA BUOJIOInNA

1. OCHOBbI HAayKM O KJ1eTKe

1.1. buonornsa Kak Hayka
06 061 KMX 3aKOHOMEPHOCTAX XXUBOIO

OCHOBHblE MOHATUSA

BuoJjiorusi - COBOKYIMHOCTh HayK O XHUBOW MPHUPOJIE M XU3HU BO-
obme: o cTpoeHNHM M (QYHKIHH XUBBIX CYIIECTB U UX IPHUPOTHBIX CO-
obmiecTB, 00 X MPOUCXOXKICHNHU, PACIIPOCTPAHCHUH M Pa3BUTHHU, 00 UX
CBSI3M M B3aMMOOTHOIIEHUH JAPYT C IPYTOM U C HEKUBOH IPUPOIOH.

Ku3Hbp - 3TO cnoco0 CymecTBOBaHUS OTKPBITBHIX KOJUIOWIHBIX
cucTeM, OOJafaroIUX CBOMCTBAMH CaMOpEryJslMH, BOCHPOU3BENE-
HUSL ¥ PAa3BUTHS Ha OCHOBE OMOXHMMHYECKOTO B3aMMOJEHCTBUS OEIIKOB,
HYKJIEHHOBBIX KHCJIOT W JIPYTUX COEIMHEHHUH BCleICTBHE INpeobdpazo-
BaHUsS BEIIECTB W DHEPTHH, NMOCTYNHBIINX U3 BHEIIHEH Cpebl.

OpraHusm - 370 0co0b, KHBOE CYIIECTBO, MPEACTABIAIONICE CO-
00l IeNOCTHYI0 CHCTEMY, 00ajarollyl0 Bcei COBOKYNHOCTBIO IpH-
3HaKOB JKHBOTO.

Kaerka - snemeHTapHas XuBasi CHCTeMa, OCHOBHAs CTPYKTypHas
€MHHIIA )XUBBIX OPTaHU3MOB, CIIOCOOHAs K caMOOOHOBJICHHIO, CaMO-
pPeryJsiiH¥ U CaMOBOCIIPOU3BEICHHUIO.

TKaHb - COBOKYNHOCTh (TpyIia) CXOAHBIX MO CTPOCHHIO U IPO-
HCXOXJICHHUIO KIETOK, a TaK)Ke MEXKKJICTOYHOI'0 BEIIeCTBa, 00BEINHEH-
HBIX W NPUCIOCOOJICHHBIX /ISl BBIIOTHEHHUS OJUHAKOBBIX (DYHKIHH.

Opran - 4acTh MHOTOKJIETOYHOT'O OpTraHW3Ma, HMMeIomas ompe-
NeJICHHOE CTPOCHWE ¥ BBHIIOJHSIONIAs ONpeaeIeHHbIe QYHKIHNH.

Pa3BuTHe - HEOOpaTUMBIN TPOLECC KOJWYECTBEHHBIX M KadeCTBEH-
HBIX M3MEHEHHH )KHBOT'O OpraHM3Ma M ero 4acTel ¢ TeYeHHeM BpPEeMEHH.

Pa3mHoOKeHHe - TIPOILECC BOCIPOM3BEICHHSI OPTaHU3MOM IM0100-
HBIX ce0e OpraHW3MOB, NPHUBOJSMIINAN K YBETUICHHUIO YNCICHHOCTH BHJIA.

Momyasiuusi - COBOKYMHOCTh 0co0elf OJHOTO BHIA, 3aHMMAIOIINX
H TEYCHHE JUITUTEIBHOTO BpeMeHH (0O0bIIOro Yncia MOKOJIEHHUi) ompe-
JCJICHHYI0 TEPPUTOPHIO B IIpelieNiaX ero apeaja U OTHOCHUTEIbHO M30-
JUPOBAaHHBIX OT APYTUX TPy ocobel Toro ke Buaa; obiagaer coOCT-
BEHHBIM Te€HO(OHIOM W SBISETCS CTPYKTYPHOH eIWHUIEH BUAa M die-
MEHTapHOW eAMHULEH 3BOJIIOLUU.
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Bua - uctopuyecku CIOXHUBLIASACS COBOKYIHOCTb HONYJISILHUM,
0cO0M KOTOPBIX CXOAHBI MO MOPQOJIOTHYCCKUM, (U3HOIOTHYSCKHM M
OMOXMMHYECKUM OCOOCHHOCTSIM, CIOCOOHBI CKPEIIMBATBCI MEXKIY
coboii ¢ oOpa3oBaHWEM IUIOJOBUTOTO MOTOMCTBA, HMPHCIOCOOJEHBI K
ONpE/ICIEHHBIM YCIIOBUSAM JKU3HU M 3aHMMAIOT B IPUPOJE ONpeaeeH-
Hyto obnacth (apeain).

Apeay - obyiacTh pacHpOCTpPaHEHHUs KaKOro-iuboO BUAA WU II0-
NyJSIUM B IPUPOJE.

Buora - MCTOpPUYECKH CIIOXKMBIIASCH COBOKYIHOCTbH JXHUBBIX Op-
TaHU3MOB, UMEIOIIHUX O00IIYI0 00JaCTh PacHpOCTPaHCHHUS.

bBuoreoneno3 - COBOKYIHOCTb JXHBBIX OPraHH3MOB, IJIUTEIbHO
NPOXXUBAIOUIMX HA OJIHOW TEPPUTOPUH, U HENKHUBBIX KOMIIOHEHTOB, CBS-
3aHHBIX 0OMeHOM BelecTB W mnpeBpauieHusimu dHeprun (I). Kpymnusie
Y4acTKH CYILIU C ONpeJeieHHbIM TUIOM pactuTenbHocTH (I1).

Buocdepa - obGomnouka 3emnu, BKIOYaOUias BCIO Tuapochepy,
HIDKHIOIO 4acTh aTtMoc(epbl (10 HUXKHEH TIpaHHIBl 030HOBOIO CIOS,
20-25 kM) u BepxHIOI 4YacTh nutochepsl (Ha raybuny no 3,0-3,5 km),
3aceJeHHas XXUBBIMM OpraHM3MaMu M NpeoOpa3oBaHHAs UMH.

Hoocdepa - «chepa pasyma» (nmo B.H. Bepuanckomy); codepa,
OXBa4yeHHAas B3aMMOJACHCTBHEM 4YeJOBEYECKOro O0IEeCTBAa U IPUPOABI.

Kpacnasi kHMra - opuuuanbHbI JOKYMEHT, COACpXKAIIHHA Ie-
peUeHb PEeIKUX M MCUE3aIOUMX BUJOB PACTEHMH, )KMUBOTHBIX, TPHOOB U
numaiHukoB. CoaepXUT MHPOpMALHMIO O MPOLLIOM U COBPEMEHHOM
pa3BUTUU BUAOB, MX YHUCICHHOCTH, NPUYMHAX €€ COKpAIlEHHs, OCO-
OEHHOCTAX BOCIPOM3BOJACTBA, METOAAX OXPaHbl BUJA.

YpoBHM opraHusaumnn, CBONCTBA WU NPU3HaKMN XUBOrO

* YpOBHHU OpPraHHM3alUH KUBOTO:
*  MOJIEKYJISIPHO-T€HETUYECKUH,
* KJETOYHBIH,
* OpraHU3MEHHBIH,
*  NONMYJSLHOHHO-BHIOBOH,
*  OHOTeOLEHOTHYECKHIA,
* OuochepHBbIid.
* BaxHejlilmue cBOWCTBAa U NMPU3HAKM KHBOIO:
* caMOBOCNpPOHU3Be/leHUE - CIIOCOOHOCTh 00pa30BBIBATH cebe I0-
MOOHBIX B MPOLECCE PA3MHOXCHHS;
* HACJeACTBEHHOCTHb - CIIOCOOHOCTh MepeiaBaTh IIOTOMKAaM CBOH
CBOMCTBa M OCOOCHHOCTH CTPOCHUS, PYHKIIMOHUPOBAHUS U PA3BUTHS,
* caMOOOHOBJIeHHME - 3aMECHAa CaMOW CHUCTEMO#l BBIpabOTaBIIUX pe-
cypc uiau (MHOT/A) MOBPEXKACHHBIX CTPYKTYPHBIX JJIEMEHTOB 32
cYeT ee COOCTBEHHBIX BHYTPEHHHX PE3EpPBOB;
* LEJOCTHOCTh M AUCKPETHOCTH: JI00ass Ouoyiornyeckas cucTema co-
CTOUT U3 OTICNIbHBIX, HO B3aUMOJCHCTBYIOIIMUX APYT C IPYroM dYac-
Tel, 00pa3yIoUNX eIUHOE CTPYKTYPHO-(QYHKIIMOHATIBHOE LENOoe;
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" 0CO0EHHOCTH XMMHYECKOr0 COCTaBa: B XXHMBBIX OpraHu3Max Ooiee

95% ux Maccel HNPUXOJUTCS Ha YEThIpE 3JIEMEHTa - KUCIOPO],

yIiepoa, BOJOPOA U a30T;

* eIUHBIH NPUHLUMII CTPYKTYPHOH OpraHM3aliH: BBICOKOYIOPSHO-
YEHHOE KJIETOYHOE CTPOeHHe;

* poct - HeoOpaTUMOE yBEIMYEHHE MAcChl U Pa3MepOB JKUBOIl cuc-
TeMbl, 00yclIOBI€HHOE 00pa30BaHMEM B HEW HOBBIX CTPYKTYPHBIX
3JEMEHTOB;

* OHTOreHe3 - MHJIUBUJyaJbHOE PA3BUTHE OT/IEIbHOIO OPraHU3Ma,
HayMHaloIeecs ¢ MOMEHTa 00pa30BaHMs 3UrOThl WM Hayaja KU3HU
BEreTaTUBHOTO OpraHa, JeJIeHUs MaTepUHCKOH 0ocoOM M 3aKaH4YHu-
BAIOIEECs] CMEPTHIO;

* ¢uioreHes - UCTOPHYECKOE PAa3BUTHE OTHAEJbHBIX CHCTEMaTHYe-
CKHX TIpynn (B 4aCTHOCTH, BUJOB) OPTaHH3MOB;

*  HM3MEHYHMBOCTb - CIIOCOOHOCTH NpHOOpEeTaTh HOBBIE CBOWCTBA M
NpPU3HAKY, NPUBOASIIAS K BOSHUKHOBEHHUIO Pa3lIMYMil MEXIy po-
JUTENIIMU U IOTOMCTBOM M MEXAy 0COOSMHU OJHOTO BHUJA;

* caMoperyJsiiusl - CBOICTBO OpPraHuM3Ma IOJJEpXKHUBAThb TIOMEO-
€Ta3, T.€. COCTOSIHHE OTHOCHTEJIBHOTO IOCTOSHCTBA BHYTpPEHHEH
cpelbl OpraHu3Ma He3aBUCHUMO OT U3MEHEHMI BHELIHEH cpenbl;

* aganTamMs - cocoOHOCTb JKMBOI CHCTEMbI IpHUCIOCAOIUBATHCA
K MEHSIOMIMMCSA YCIOBHUSAM OKpYXaloLeH cpelasl MyTeM Iepe-
CTPOHKH pabOThl CBOUX OPTaHOB;

* Ppa3ApaKUMOCTh - CIIOCOOHOCTh KJIETOK, TKaHEHl W opraHu3Ma OT-
Be4yaTh crneuuGUUecKMMH peakUuusIMH Ha Jo0ble H3MEHEHHUs
BHEIIHEH M BHYTPEHHEH cpeisl;

* MeTa00Ju3M (00MeH BelleCTB) - CTPOro YHNOPSALOYEHHAs W IO-
clle/loBaTelIbHAsA COBOKYIHOCTh XMMHUYECKUX peakiuil (B TOM 4H-
clie peakuuil cunmesza OPraHUYECKUX BEIIECTB - aHAGOJM3M - U
peakuuil UX OKucaenus - KaTadoJUM3M), NPOTEKAIOIIUX B KIET-
KaX, CONPOBOXAAIOIIUXCA OOMEHOM BEIECTBOM M 3HEpPrued op-
raHu3Ma ¢ OKpyXkaruei cpenoit (3Hepro3aBUCHMOCTb) U obec-
NEYHUBAIOIIUX BCE MPOSABICHUS KUIHEAEATEIBHOCTH OpraHU3Ma.

* HocurensiMmu reHeTrudeckoii MHpOpMANUM SABISIOTCA MOJIEKYJIbI
HykjgenHoBbIX kuciaor JHK u PHK, Bxonsmux B cocraB kie-
TOK BCEX JXHBBIX OPraHH3MOB.
1.2, Knetka n ee XMMM4eCcKkuu cocras

OCHOBHbIE NMOMOXEHUA KNETOYHOU TEOPUM

IlepBoe naéawaenue kierku: P. I'yk (Aurnus, 1665 r.).

Kaerounast Teopusi - oqHa M3 BaKHEHIIMX OMOJIOTMYECKHX TEO-
puii, sBusAOMascs 0000IEHHEeM OIPOMHOTO KOJIMYECTBAa JAHHBIX, CO-
[JIACHO KOTOPOW XHM3Hb CYIIECTBYET TOJIBKO B (OpME KIETOK M HUX
COBOKYIHOCTEH.
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BnepBsoie kieTounyio Teopuio nmpeanoxua I'. [Isann (I'epmanus,

1839 r.); ee manpHelimue paspaborku: P. Bupxos (I'epmanms, 1858 r.),
. Yncrsakos (Poccus, 1874 r.), 3. CtpacOyprep (Ilombma, 1875 r.) u ap.

OCHOBHBIC IOJIOKEHHS COBPEMEHHOI KJIETOYHOH TeopHu:

KJIETKa - dJeMEeHTapHas (HaMMEHbIIAas) CTPYKTypHas, (YHKIIHO-
HaJbHas M IeHETHYEeCKas €IMHMIIA BCEX XXUBBIX OPTaHU3MOB, CIIO-
coOHasg K CaMOOOHOBJIEHHIO, CAMOPETryJsAlMH ¥ CAMOBOCIPOU3BE-
JIEHUIO;

KJICTKH JKUBBIX OPraHM3MOB CXOJHBI IO CTPOCHUIO, XUMHYECKOMY
COCTaBY M OCHOBHBIM IIPOSBICHUSAM XHU3HEICATECIBHOCTH;
Pa3MHOXKEHHE KJIETOK MPOUCXOAUT IyTeM HX ACJICHHUs; Kaxjaas
HOBas KjeTKa oOpa3yeTcs B pe3ylbTaTe AEJeHUs UCXOJHOH (Ma-
TEPUHCKOM) KIIETKH;

KJICTKU CICUHATU3UPYIOTCS MO (GyHKUMSAM; CTpyKTypa U (yHK-
UM KJIETOK B3aMMOCBSA3aHbl. B MHOTOKJIETOYHOM OpraHu3Me
KJIETKH 00pa3yroT TKaHH, U3 KOTOPBIX CTPOATCA OpPraHbl, CUCTEMbI
OpraHOB M BEeCbhb OpraHu3M, QYHKIHMOHUPYIOIIUN KaK e€IUHOE Le-
Joe Onarofapsi HEPBHOH U T'yMOpPaJbHON peryisuuu.

CopepxaHue n pofib XMMUYECKUX 3NEMEHTOB B KNETKE

OcHoBHbIe 3j1eMeHTbI: Kucinopox O (npumepHo 62% maccsl Kiet-
kn), yriepon C (20%), somopox H (10%), asor N (3,5%); onmn
BXOIAT B COCTAaB BCEX OPTaHUYECKHX BEIIECTB.

Maxkpo3jaeMeHTHI - 3JIeMeHTHl ¢ coxepxanuem Oonee 0,01 % macce
KJIeTKU: Kanbuui, Gocdop, cepa, Kanuid, HaTpUil, Maruui, Xjiop.

> OCHOBBI HayKM O KJAeTKe <9

* Mukpo3JjeMeHTBbl - 3JIEMEHTBl C cojepxkaHueM He Oosnee 0,01%

maccel kinetkd (Pe, Cu m gp., cM. Tabiuiy), BXOASIINE B COCTaB
TOPMOHOB, BUTaMUHOB, JBIXaTeIbHBIX (epMeHTOB. Hemocrarok io-
00ro M3 HHUX BBI3BIBAET CEPHhE3HBIC HAPYLICHUS B OOMEHE BEIIECTB.

1 3ne- o

MeHT CoaepxaHue B K/eTke, CBOWCTBA M ponb

Pe Bxomur B cocraB remMorio0iHa 1 MHOTJIOOWHA, MHOTHX (hepMeH-
TOB, Y4acTBYET B IpoIleccax JbIXaHUs U (POTOCHHTE3a

I Bxomut B coctaB ropMoHa IUTOBUIHON JKEJIE3bI

P Bxoaut B coctaB 3y0HOI 3Manu U KOCTHOW TKaHU

Cun Bxonmut B cocTaB ropMOHa IOKENTyJOYHON xKere3bl, GpepMeH-
TOB, HEOOXOANMBIX U (POTOCHHTE3a, KPOBETBOPEHUS, CHHTE-
3a TeMOrjI00HHa

Mn Bxomut B cocTaB epMeHTOB, HEOOXOINM ISl Pa3BUTHS KOCTEH

Mo | Bxoaur B cocTaB HEKOTOPBIX ()EPMEHTOB, y4acTByeT B (hukca-
Co Bxogut B coctaB BHTamMHMHA B,;, y4acTByeT B pa3BUTHH JPUT-

2n Bxomur B coctaB HEKOTOPHIX (EPMEHTOB; HEOOXOTUM IS

1

B

IIUM a30Ta KIIyOCHBKOBBIMU OaKTEpHUAMHU
POLMTOB U (pUKCALUK a30Ta KIyOCHbKOBBIMH OaKTEpUSIMU

CHHTE3a (hPUTOrOPMOHOB
BuiusieT Ha mpoLecchl pocTa pacTeHUH

N3(0,10%)

MS§ (0,07%)

SneMeHT CoaepxxaHue B K/eTKe, CBOWCTBA U pofib

Ca (2,5%) | Bxomut B cocTaB KIE€TOYHOW CTEHKH DAacTEHHMH, KOCTHOM
TKaHHU, 3yOHOH 3Malii, U3BECTKOBOI'O CKEJIETa KUBOTHBIX;
Ca" ycunmuBaeTr paboTy cepAna, y4acTByeT B Ipolieccax
COKpAIEHHs] MBIIII] ¥ CBEPTHIBAHUSA KPOBH

P (1,0%) Bxoxut B cocras IHK, PHK, AT®, psna ¢depmeHTOB,
KOCTHOW TKaHM, 3yOHOH sManu

8 (0,25%) BxoauT B cocTaB Ba)XHEHIINX aMHHOKHCIIOT M OEJIKOB

K (0,25%) Bxomur B cocras xnopoduiia, 3y00B, KOCTEH M HEKOTO-

>

PbIX ()ePMEHTOB; HOBBIIIAET AKTUBHOCTH (DEPMEHTOB,

K" momnepxkuBaeT pa3HOCTh MOTEHIHANOB B KIETKE,
y4acTBYeT B Iepeladye HEPBHBIX UMITYJbCOB, YMEHBINAET
CUIIy CEpIEYHBIX COKpalleHUMN

IMonnepxxuBaeT HOPMaNbHBEIA PUTM CEPIACYHON AEATENb-
HOCTH W HIEJTOYHO-KHCIOTHOE PaBHOBECHE;

bla" yuacTByeT B mepesaue HEPBHBIX MMITYJIbCOB

Bxomur B cocraB xiopo¢duiuia, HEKOTOPHIX (EPMEHTOB,
KOCTHOHM TKaHH, 3yOHOH 3Maiu, a kT Bu3upyert cunre3 JJHK

* YabTrpamukpodiaemeHThl (5¢, V, A§, Au u ap.) UMEIOT KOHIICH-

tpaunn menee 10 '*%. Hampumep, snemeHTsl A§, A BXOAAT B
cocTaB BOJIOC.

> Hount H,P0y, HPO0,> ueoGxomumbl anst cuntesa AT®, 3TH Ke HOHbI

u uonst Cl, HCO;, 804~ m gp. yuacTByroT B moauepxxxke pH
KJICTKU, aKTUBALMKU (HEPMEHTOB U T.I.

Bopa n ee ponb B opraHvame

OcCHOBHBIE CBONMCTBA BOJAbLI:

Majble pa3Mepbl MOJEKYJI;

UX TOJSIPHOCTB;

CIIOCOOHOCTbh MOJIEKYJ COEAMHATHCS APYT C OPYTOM BOAOPOAHBIMH
CBA3SIMU;

BBICOKHE y/leJIbHAs TEIUIOEMKOCTh M TEIJIONPOBOAHOCTB;
BBICOKAsl yJlelbHAasl TEIIOTa MapooOpa3oBaHus;

BBICOKOE IIOBEPXHOCTHOE HATSKCHHUE.

*> OcHOBHBI¢ (PYHKIIMH BOJAbI B OPraHU3Me:

BOJIa - YHHBEPCAJbHBINH PacTBOPUTENb IS MOJSPHBIX BEUIECTB,
peryaupyeT TeNJOBOH PeXHM KIETKH,

BBHINIOJHSET TPAHCHOPTHYIO (pyHKHHIO (oOecrmednBaeT MOCTYI-
JIGHWE BEIIECTB B KIETKY, MX IEPEABIKCHHE B KJIETKE M BBIAEIE-
HUE U3 KIETKH),
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* BBINOJHSAET MeTa00Ju4YecKY0 GyHKUMIO (SBISETCA Cpemou ans
NPOTEKaHUsl BCeX OMOXMMHUYECKUX peakIuil, cama ydacTByeT B
peakUMM THAPOJIM3a M MHOTHMX JPYTMX PEaKLHUsAX, SBISETCS HC-
TOYHUKOM KHCIIOPOJA U BOJAOpOJa MpH (POTOCHHTE3E U T.I.),

* BBINOJHAET CTPYKTYPHYI (yHkuuiw (obecneyuBaer yrpy-
rocTb ¥ TYProp KJIETOK, T.€. MX HANpPsDKEHHOE COCTOsHuE, 00y-
CJIOBJICHHOE BHYTPUKJICTOYHBIM JaBICHHEM; Y HEKOTOPBIX XKH-
BOTHBIX SABJIAETCA T'MIPOCTATUYECKHM CKEIETOM),

* peryjHupyeT 0CMOTHYECKOEe JaBJIeHHE B KJIETKE,

e cBs3aHHas BoJa oOpa3yeT coJibBaTHbIE O0OJIOYKH BOKPYT OeiKo-
BBIX MOJIEKYJI, U JP.

CopepxaHue BOAbl B KreTKax %
MBelleuHble KIETKU 76
Knetku smOpuona 95
KiieTkn HepBHOI TKaHU 85
KiieTkn )HpOBOi TKaHK 40
Knerku kocTHOW TKaHH 50
Kietku 3y0OHOI amanu 10
Casi3aHHast BojA 5

OpraHunyeckue BellecTBa knetku. Obuiaa xapakTepucTmka

Buononumepsl - BBICOKOMOJEKYJISpHbIE (OTHOCHTENbHAs MOJIEKY-
napuas macca O -10*) oprammueckue COeMHEHHS, MONEKYIbl KOTOPHIX
COCTOSAT M3 OOJIBLIOTrO YKCJIAa NOBTOPSIOIIUXCS 3BCHBEB -MOHOMEPOS.

* buononumeps! coctaBisioT 40 90% cyxoro BelecTBa KIETKH.

* BaxHelilmine Kjacchl OPraHHYecKUX COeJUHEHHH, COCTABISIOIINX
MOJICKYJISIPHYIO OCHOBY JIIOOOM KUBOU KJICTKH:
*  0elKH,
*  JIMIHJBI,
* yIJIEBOJHI,
* HYKJCHHOBbBIC KHUCIIOTHI.

(CBoiicTBa 3THX KJIACCOB COCIUHEHHUU PacCMOTpPEHBI HIDKe). B kier-
Kax pacmenuti 1peoOIIaialoT y2ie6odbl, B KIECTKAX MHCUGOMHBIX - OenKU.
* AMMHOKMCJIOTHI - HU3KOMOJEKYJISPHbIE OPraHUYECKUEe COCIUHEHMS,

comepxamue oaHy wid ase kapéokcuiabubie (-COOH) u oany

win n8e aMmuHHYK (-bIH,) rpynnsl (o6nagaroiue cOOTBETCTBEHHO

KHUCJIOTHBIMHU U ILEJIOYHBIMHM CBOICTBaMH), NpUYEM KapOOKCHIIbHAsS

Y aMUHHAs IPYIIIBI CBS3aHbl C OOHUM U HeM dHce AaTOMOM YTIIEpo/a.

* AMHHOKHUCIOTHI - aM(oTepHbIe coeANHeHUs (TPOSBISIIOT CBOIi-

CTBa W KHUCJIOT, U OCHOBaHUM).

e IlenTHabl - 3TO OpPraHUYECKUE MOJIEKYJIbI, 0Opasyloluecs Mpu B3au-
MOACHCTBUM aMUHOTPYNIbI OJIHOW aMHUHOKHCIOTBHI € KapOOK-
CHJIBHOM TPyNIoON Opyrod aMUHOKHCIOTHI.

e IlentnaHasi cBs3b - cBsizb -CO-bIH-.

> OCHOBBbI Haykum O Knetke < 11

benku

e Beaku - npupoaHbsie BBICOKOMOJEKYJSPHbIE OPraHHYECKHE COEIH-
HEeHUs (TOJIMIENTH/bI), MOJEKYJIbl KOTOPBIX 00pa30BaHbl AMHUHOKH-
CIIOTHBIMH OCTaTKaMHu (B KoyimuecTBe OT 50 10 HECKOJIBKHUX THICSAY).

* B cocraB 6enkoB BXoAuT ToJibk0o 20 BUAOB aMUHOKHCIOT (M3 150
BUJIOB, CYIIECTBYIOLUIMX B IIPUPOJE).

» bBenku cocraBusaior 10-18% ot obmield Macchl KISTKH.

YpoBHHU CTPYKTYpHO#i opranu3zamum 6eakoB (cM. puc. 1.1):

° mepBHYHAsA CTPYKTypa Oeyika ompejaeiseTcs IOoCIea0BaTelbHO-
CTBIO COSAMHEHHSI aMUHOKHUCIOT, 3akoaupoBannoi B JJHK, u o0y-
CJIOBJICHA IENTHIHBIMU CBA3SMHU;

* BTOPHYHASA CTPYKTypa (cnupansp) BO3HUKAeT H3-3a oOpa3oBa-
HUus BoaopoAHbIX cBsazedl mexay CO- u 1YH- -rpynmamu, pacmo-
JIO’)KEHHBIMM HA COCEJHHUX BHUTKaX (TaKyl0 CTPYKTYpy UMEIOT Gu-
OpUHOTEH, MHO3UH, aKTHH);

2

TpeTnyHaa cCTpykKTypa

YeTBEpTUYHAA CTPYKTypa

Puc. 1.1. CTpykTypa Genka:
1 - aMMHOKMCNOTHI, 2 - NenTuaHas cBa3b, 3 - cnupanb,
4 - cBepHyThIii 6enok, 5 - remorpynna, 6 - CNIOXHbIN noAMnenTua,
7 -uenb N21,8-uenb N2 2, 9-uenb N2 3, 10 - uenb N2 4
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TpeTHYHAsl CTPYKTypa (2106yna) crabuiusupyercs rugpodoo-

HBIMHU, KOBAJICHTHBIMHU AUCYIbGUIHBIMU (-8-8-), MOHHBIMU U BO-
JOPOAHBIMH CBSI3IMH (9Ta CTPYKTypa XapakTepHa s MHOTHX
0enkoB-pepMEeHTOB);

YeTBEPTHYHASI CTPYKTYpa - KOMIUIEKC, 00pa3oBaHHBIH ABYMS,
TpeMsi, YeThIpbMs K Oosiee OETKOBBIMH MOJIEKYJIaMHU, 00J1aalonu-
MH TPETHYHOH CTPYKTYpPOM, 3a CUYET BO3HHKHOBEHHS BOJOPOAHBIX,
HOHHBIX M THUAPO(GOOHBIX CBA3eH MEXIYy HHMH; XapaKTepHa s
BBICOKOCIICLIMATU3UPOBAHHBIX OCNKOB {npumep - TeMOTIO0OUH).

e IIpocThie u cil0KHBIE DEJIKH:

B COCTaB MPOCTBIX OEJIKOB (IPOTEHMHOB) BXOIST TOJBKO aMHHO-
KHCJIOTBI; K HUM OTHOCSITCSI MHOTHE (PEPMEHTHI;

cioxHble Oenku (NMpPOTeHAbl) - OCNKH, COAEPKAIIKUE, TOMUMO
aMHUHOKHCIJIOT, HYKJIEHHOBBIE KHCIOTHI (HYKJICOHPOTEHbI), JIH-
nuasl (TUMOHPOTEUBI), YIIEBOABl (TIIMKOMPOTEHUABI) U AP.

OcHoBHbBIe CBOiicTBa 0eJKOB: TruapoGUIbHOCTh (BOJOPACTBO-
PHMOCTB), BHJIOBas CreU()UUHOCTh, XUMHYECKasi aKTUBHOCTb, CIIO-
COOHOCTb JACHATYPHUPOBATh U PEHATYPHUPOBATb, U3MEHATH KOHQU-
rypamnuio MOJIeKyJ HoJ AedcTBHeM (akTOPOB CPEIbl.

Jenatypamusi 6eiqka - yrpata OEIKOBOW MOJEKYJIOH CBOEH CTPYK-

TYpHOH OpraHM3aldl OPH BO3JCUCTBHH XMMHYECKHX BELIECTB (KHCIOT,
LIeJI0Ye, CIIUPTOB, CONEH | T.1.) Wik GU3NIecKUX PaKTOpOB (BHICOKOM
TEeMIepPaTypsl W/WIM [aBICHHS, HOHU3UPYIOIIMX H3Iy4YeHHH H 1p.)
BCJIEICTBUE Pa3pyLICHHs BOJOPOJHBIX M HOHHBIX CBS3CH, MOAICPIKHBAIO-

R0

Ka

X BTOPUYHYIO, TPETHYHYIO M YETBEPTUYHYIO CTPYKTYpHI OeliKa.
Penatypanus 6ejka - mporecc BOCCTAHOBJIECHHS CTPYKTYphl Oei-
mocje IpeKpalleHus JeHcTBUS AeHaTypupylomero (axkropa, eciu

€ro JieficTBHE HE IIPUBEINIO K HapyIICHHIO NEPBUYHON CTPYKTYpHI Oelka.

DyHKUUU 0€JKOB:
CTPYKTYpHasi, WIK CTPOUTEJbHAsi (BXOIAT B COCTaB KIETOYHBIX
MeMOpaH, Xpsliei, CyXOKUIUH, BOJIOC, KOTTEH, MepbeB U T.1.);

* KaTajJuTHYecKasi, wiu ¢epMeHTAaTHBHAN (YCKOPSIOT HpOTEKa-

HHE XMMHMYECKHUX PEaKUMH B KIETKe);

* TpaHcHmopTHast (Y4acTBYIOT B TPAaHCIIOPTE BEIIECTB 4Yepe3 Kie-

TOYHble MeMOpaHbl, psJi OEJIKOB NPUCOEIUHSIET M IEPEHOCUT C
MOTOKaMU KPOBU pa3jIMYHbIE BELIECTBA 110 OPraHU3MY);

¢ JABHrarteJIbHas (S[BJ'ISI}OTCSI NpsAMbBIMUA Yy4YaCTHUKaMU MEXaHU3Ma

COKpALIEHHUs] MBILII U BHYTPUKIETOYHBIX COKpALICHHUH);

¢ 3amuTHas (BXO,E[?IT B COCTaB KOXH ITO3BOHOYHBIX WM AHTHUTCI, CBA-

3BIBAIOIINX WHOPOAHBIE OCJKH; YIaCTBYIOT B CBEPTHIBAHHU KPOBH
pU KPOBOTEUYCHHSX U T.I.);

¢* 3anmacapinas (H@KOTOpre OelKHM 3amacaroT H€O6XOZLI/IM]:I€ opra-

HU3MY BELIECTBA; HANPUMEP, MUOTJIOOMH COIEPXKHT 3a1ac KHCIO-
poJa B MBIIIIAX TO3BOHOYHBIX);

* JHepreTHYeckasl (CIyxaT UCTOUHMKOM 3Hepruu: 1 r gaer 17,6 k/Ix);

> OCHOBHBHI HAayKU O K/eTKe < 13

peryasitopHasi (OENKU-TOPMOHBI MOJACPKUBAIOT MOCTOSHHbIC
KOHLEHTPALMH BELIECTB B KJIETKaX M B KPOBH, YYaCTBYIOT B oOe-
CIEYCHHH POCTa, Pa3MHOXKECHHSI M APYTHX MPOLECCOB);
CHTHAJIbHAS, WIH pelenTOpHasi (OTBETCTBEHHBI 3a PacHO3HaBa-
HHE «CBOHX» H «UYXHX» KIIETOK, SIBISIOTCS Ba)KHeWIeil cocras-
HOW YacThiO PELEHTOPOB).

hd HpI/IMepbl 0€JIKOB: AKMUH @ MUOZUH (OCHOBHble KOMIIOHCHTBI BOJIO-

KOH HOINEPEYHONOJIOCATHIX MBIIIL), 2eM02100un (IIEPEeHOCUT KHCIIO-
POl ¥ YIJICKUCIBINA Ta3), Kepamun (CTPYKTYPHBINA OEJIOK BOJOC, KOT-
Tel, HepreB, POroB), 2aacmun (IMACTUYHBIA KOMIOHEHT COCIMHU-
TEJIPHOH TKAaHH CBS30K, CTEHOK KPOBEHOCHBIX COCY/OB), KO/L1dZeH
(KOMIIOHEHT KOXH ¥ COSJAMHHUTENbHOW TKAHU KOCTEH, Xpsluedl u cy-
XOXHIIUK), amunaza (IpeBpaniaeT Kpaxmaia B TIIOKO3Y) U Ip.

PepMeHTbl (3H3UMBbI)

* @epMeHTHl (WIM IH3MMBI) - 3TO HMelOIHE OEIKOBYIO IPUPOLY

Ouonozuueckue Kamanuzamopwl, T.€. W30UPATEIBHO JEHCTBYIO-
e OpraHMYecKHe BELIeCTBa, B ThHICAYM pa3 (IpU Temieparype
nopsiaka 37-40 °C) yckopsiomue HOpoTeKaHue OMOXUMUYECKUX
peaxkuuil B KIeTKe.

Muorue (epMeHThl HaxXOIATCS Ha MeMOpaHaxX KJIETOK, MUTOXOH-
JIpUHA U T.A. M YYaCTBYIOT B TPAHCIIOPTE BELIECTB.

e Crtpykrypa (pepMeHTOB. MoOJeKkyibl pepMEHTOB COICPIKAT:

0eJKOBBIH KOMIIOHEHT (amodepMeHT);

CII0)KHOE HeOelNKOBOe Opranuueckoe coequHeHue (Kodepmenr) -
TOJIBKO Yy O8YXKOMROHeHmHbIX (HEPMEHTOB, WIM HOHBI METAJJIOB
(kodakTop);

AKTHBHBIH HeHTP (OJUH WJIM HECKOJbKO) - (yHKIMOHAJIbHAS
rpynna (Hanpumep, -OH), otaenbHas aMUHOKHCIOTa WIH KOdep-
MeHT, o0ecnedyuBaroniie CrneuuPpUIHOCTh ACHCTBUS (QepMeHTa 3a
CYET TECHOr'0, MHOI'OTOYEYHOI'0 KOHTAaKTa MEXAY MOJeKylol dep-
MEHTa ¥ OIpeJeleHHOro crenuduueckoro BemiecTna (cyocrpara);
PeryJsTOpHbIi LeHTP (OJMH WIM HECKOJIBKO; Y HEKOTOPBIX (ep-
MEHTOB), C KOTOPBIM MOTI'YT CBS3BIBATHCS MOJICKYJIbI ~MOOYIANOPbL
WIH UHZUOUmMOpbL, Peryaupyomue (MOLYISTOPB) WIH IOJABIISIO-
mue (MHruOUTOPHl) AaKTUBHOCTH (PepMEHTA.

¢ CsoiicTBa ¢epMeHTOB:

cneuupuyHOCTH (KaXABIH QEpPMEHT KaTalU3UPYeT TOJIBKO T€ pe-
aK[UM, B KOTOPBIX YYacCTBYIOT MOJIEKYJBl JIMIIb KaKOro-HUOYIb
OJHOTO HJIH HECKOJbKHUX BHIOB);

AKTHBHOCTb TOJILKO B ONpeJeleHHOM HHTepBaje TeMIepaTyp
(06b1uHO He BhIme 50-60 °C, penko xo 80-90 °C);

UL KaXI0ro (epMeHTa CyLIeCTBYeT CBOC ONTHMAJIbHOE 3Have-
Hue pH, npu xotopom 3toT PepMeHT Hauboyiee aKTHBEH.
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* OcHOBHBIEC KJIaCcChl ()EPMEHTOB:

CHUHTETa3bl (WM JIUTa3bl) - KaTAIN3UPYIOT PEaKIUH COCIUHEHHS
MoJIeKynl ¢ oOpa3oBaHueM HOBHIX cBsizeir C-O, C-8, C-bl, C-C
(npumepvi. AT®-cunrerasa, JJHK-uonumepasa u np.);
THAPOJIa3bl - KaTaIU3UPYIOT PEaKIHMH DPACLICTUICHUS CIIO0XHBIX
OpraHMYECKHX BEIIECTB JI0 NMPOCTHIX IYTEM NPHCOCAMHEHHS MO-
JICKYJl BOZBI B MECTE€ Pa3pblBa XMMHYECKOW CBSA3M B MCXOIHOW MO-
nexyine (npumepsi: HyKileas3bl, paclICIUIAIONINE HYKJIEHHOBbIE KHU-
CJIOTBI; aMHJIa3bl, JINIA3bI);

n30Mepassl - KaTAIM3UPYIOT NMPEBpalleHne OJHOT0 H30Mepa opra-
HUYECKOTO COeJMHEeHHs B Apyroi (npumep: JJHK-tomamsomepasa);
nua3bl - KaTaIU3UPYIOT HErHAPOJIUTHYECKOE IPUCOCIUHEHHE K
cybcTpary WM OTLIEIUIEHWE OT HEro IpYyINa aToOMOB (npumep-.
nekapOokcuasa);

OKCHJIOPEAYKTa3bl - KaTaJIU3HPYIOT OKHCIUTEIbHO-BOCCTAHOBH-
TEeJbHBIE PEaKIUH, OCYIIeCTBIAsA nepeHoc aromoB H u O wmm anex-
TPOHOB OT OJIHOTO BELIECTBA K APYroMy (npumepbvl: (HEpMEHTHI IIHK-
na KpeGca, TKaHEBOTO JbIXaHHS);

TpaHchepassl - KaTAIM3UPYIOT IIEPEHOC TPYHIbl aTOMOB (METalb-
HOH, anuibHOH, GochaTHONH WM aMHUHOTPYIIBI) OT OZHOTO BEIlecT-
Ba K Jpyromy (npomep: dpochorpanchepasa).

Jiunupel

Jlununer - )KI/IpOHOI[O6HLIe OpFaHI/I‘I'CCKI/Ie COCAMHEHUA, TMpPEACTaB-

nsomue codoil cioxHble 3GUPH BBICIIMX KapOOHOBBIX KHCIOT U
TPEXaTOMHOTr'O CIMPTa TIUIEPUHA WIH APYTUX CIHPTOB.
B OonbmuHCTBE KIETOK copepxkutrcs oT 5 no 15% (mo macce cy-
XOro BEIIECTBa) JUIHUAOB, B KIETKaX IMOJKOXHOH XKUPOBOH KIeT-
yaTku - 10 90%.

BaxHelmue kiaaccsl JUNHUIOB:
TPHALMITIIMLIEPOIb! (TBEPAbIC XUPBI U XKHUJIKHE Macia);
dochomunuasr;
TJIMKOJIMITUIBL;
TepIeHbl (POCTOBBIE BEIIECTBA PACTCHUH);
BOCKH;
CTEPOUIBI.

OCHOBHBIE CBOWCTBA JHUIHAOB:

n3 Bcex OMOMOJICKYJ MMEIOT HAaMMEHBIUIYI0 MOJICKYJISIPHYIO Maccy;
B MOJIEKYJIaX IIOYTH MOJHOCTBHIO OTCYTCTBYIOT HOJISAPHbIE TPYIIIBL;

ruApoQoOHBl (HEPaCTBOPUMBI B BOJE), HO XOPOIIO PAaCTBOPSIOTCS
B OpPTaHHYECKHX pacTBOpuUTelsixX (3dupe, OeH3MHE, XIO0podopme);
MOTYT 00pa30BBIBaTh CJIOXHBIE KOMIUIEKCHI ¢ Oenkamu (JIMIO-
MPOTEHHBI), yrieBoaamMu (TIUKOJUIHUABI), ocTaTkaMu ¢ocop-
HOW KuCHOTH (pochomunuasr) u ap.

> OcCHOBBI HAayYyKM O K/eTKe < 15

e (MDYHKNMHU JUNUIOB:

* CTPYKTYpHasi, WM cTPOMTeaAbHasA (Poconunuabl, TIMKOIUIHIBI
U JIUTIONPOTEUHBI BXOIAT B COCTaB KJIETOYHBIX MeMOpaH);

e JHeprermyeckas (ciyxar ucrounukom sHeprun: I r mgaer 38,9 x/Ix);

e 3amacaromas (Oonblias YacTb HHEPreTHYECKHUX 3aMacoB oOpra-
HU3Ma XpaHUTCA B (OopMe JUIUIOB);

* 3amuTHas (MOAKOXHBIM M OKPYXAIOIUH HEKOTOPBIE OPTaHbl KH-
pOBOH cIJION sABNsSETCA 3aIUUTOW OT MEXaHWYECKHX MHOBPEXKIACHUIL;
MOJIKOXKHBIH JKUP NMpPeoXpaHsIeT OT NOTephb TeIula U T.X.);

* cMa3bpIBalOIIasi ¥ BOJOOTTAIKHMBAKWINASA (BOCKH IHOKPBIBAIOT KO-
XKy, WIEPCTh, MEPbs);

* peryJasiTopHasi (MHOTHE TOPMOHBI SBISIOTCS HMPOU3BOAHBIMH JIHIIO-
U/a X01ecmepond, MHOTHE JIMIIUAJbI - KOMIIOHCHTBl 6UMAMUHOE)-,

e Meraboamndeckasi (JIMIUIBI - HICTOYHUK METabOJINYECKOH BOJIBI).

Yrnesoabl (caxapuabl)

e VYraesoasl - 3T0 BemlecTBa ¢ obuieit popmynoit C,,(H,0),,, Toe n u
T - HEKOTOpbIE LEeNble YHCa.

* VYraeBonopoasl obOpasyroTcs u3 HeopraHumdeckux semecTB (H,0)
n C0,) B mponecce (GoTOCHHTE3a, MPOUCXOASIIEr0 B XJIOPOIIa-
CTax 3€JCHbIX PACTCHWH; SBIAIOTCA MUCXOJHBIMU NMPOAYKTaMH OHO-
CHUHTE3a JIPyTUX OPraHMYECKUX BELIECTB B PACTCHHUSX.

* CopaepxaHue YrieBOAOB: B PacTHTENbHOH kieTke - A0 85-90%
CyXOT0 BEIIECTBA, B )KMBOTHOW KIIeTKe - mpuMepHo 1-2%.

e Knaccupukanus yriaeBogoB. YIJIeBOIbl JENATCS Ha:

* MoOHOcaxapuabl (WU NMpoOCThIe caxapa), coixepxkamue ot 3 (TpH-
03b1) 70 7 (remTo3bl) aTOMOB yriepojaa: pubo3a, ne3okcupudosa
(TIeHTO361), TIIOK03a, PpyKTO3a (TEKCO3bl) U Jp.; OHH CIaJKHe Ha
BKYC, XOpOIIO PACTBOPHMBI B BOJIE, MOJIEKYJbl MOHOCAaXapHJOB -
aJbAETUI0- WIH KETOCIUPTHI;

e oJumrocaxapuabl (cogepxar ot 2 10 10 MOHOCaxapHIHBIX OCTaT-
KOB, COEJIUHCHHBIX 2IUKO3UOHLIMU - YEpe3 aToOM KHCIopojaa -
CBS35AMH): MalbTO3a, JIAKTO3a, caxapo3a W Jp.; MUMEIT CIaJKui
BKYC, XOPOIIIO pPacTBOPUMBI B BOJIE;

* moaucaxapuabl (BBICOKOMOJIEKYJSIDHBIE caxapa): IeJulloJIo3a,
KpaxMaj, IJIMKOTeH, XUTHH M Ap.; OHHM HE HMEIOT CJIaJKOro BKyca
U HEpacTBOPHUMBI B BOJE.

> OYHKIUHN yIIeBOAOB:

" 3HeprerHueckas (IJIFOKO3a - INIABHBIH MCTOYHHK SHEPTHU B KIIETKE);
IIpU pacuieruieHuu 1 T yriieBoaa ocBoboxknaercs 17,6 k[ sHepruu;

* 3amacammas (4acThb YHEPreTHYECKHX 3alacoB KJIETOK XPaHMUTCS
B (opMe Kpaxmalla WM TIMKOTEHa);

* CTPYKTYpHasi, WIM CTPOMTeJbHasl, W 3amMTHas (LEI0JI03a,
XUTHH);

* Merafojnyeckass (MOHOCaxXapuIbl - UCXOAHBIH MPOJIYKT AJS CHH-
Te3a MHOTHX OPraHMYECKHX BELIECTB KIECTKH).
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Pu6o3a u ne3okcupudo3a - NATHYTIEPOAHBIE YTIEBOABI (IIPO-
CThIE caxapa), SBISIOLINECS COCTABHBIMH YacTSAMHU HYKJICOTHAOB MO-
nexyn PHK (pu6o3a), JJHK (ne3okxcupuboza) u AT® (pubo3a); B cBo-
0OMHOM BHJE HE BCTPEUAIOTCS.

I'noko3a - MoHOCaxapua ¢ 6 aToMaMH Yriepoja, Ype3BHIYAIHO
MIMPOKO PAaCIpPOCTPAHCHHBIH B MPHUPOJEC U SIBISIOUIMKICS HEPBUYHBIM
HUCTOYHHUKOM DSHEPrHM B KIIETKE; y pacTeHUil o0pasyeTcs B pe3ylibTaTe
(dorocuHTE3a; B CBOOOJHOM BHIE COJICPKUTCS B IUIOJAX U I[BETKAX pac-
TEHHUil, B KpOBH, JUM{]eE, TKaHAX MO3ra; BXOJUT B COCTaB Caxaposbl,
JIAKTO3BI, TNIMKOT'eHa, KpaxMaia, HEeUIION03bl U Ip.

I'nukoren - momucaxapun, cocrosmuii nmpumepno u3 30 OO0 oc-
TATKOB TJIFOKO3BI; COJEPKHUTCA B rpubax M TKaHIX )KUBOTHBIX U YelOBe-
Ka (HAKalUIMBAETCS B IEYEHH U MBIIIIAX); Y4aCTBYET B YTJIEPOJHOM
oOMeHe, SBJISIeTCS MOCTABIUKOM TIIFOKO3bl B KPOBb.

Kpaxmau - cMech ABYX MOJIMCAaXapHIIOB - aMHJIO3bl M aMHUJIONEK-
THHA; OJMH U3 BaXXHEHIINX MOJHUMEPOB TIFOKO3BI.

Hennrono3a - yriesos, oOpa3yloniuiics B pacTeHHSAX B pe3yibTaTe
MOJINMEPHU3alUN TIIOKO3Bl; 00JamaeT BBICOKOM NPOYHOCTHIO, HE pac-
TBOPSIETCS B BOJE, SIBJSIETCS OAHHUM M3 BaXKHEHIIMX KOMIIOHCHTOB Kile-
TOYHBIX CTEHOK. Mcmosb3yercs Ui MPOM3BOACTBA OyMaru, BUCKO3HOTO
IIeJIKa, Pa3IMYHbIX TKAHCH.

XHUTHH - TOJHCaxapHll, SBISIOUIMNACA OCHOBHBIM KOMIIOHEHTOM
HapyXHOT'O IOKPOBA YWICHHCTOHOTUX M BXOMSIIMN B COCTAaB KJIETOYHBIX
CTCHOK HEKOTOPBIX NPOTHCTOB M TPHOOB; IJIOXO PACTBOPUM B BOJE.

I'enapuH - TJIUKONPOTEHH, MPEHATCTBYIOMINN CBEPTHIBAHHIO KpPO-
BU B KPOBEGHOCHBIX COCYJaX M YYacTBYIOILIHH B peryisuud oOMeHa JH-
MHJIOB U UMMYHHBIX PEaKlHUsiX OpraHU3Ma.

[MnrmeHThIl

e TIMrMeHTBI - 3TO OKpALICHHBIC COEJAMHEHUS B COCTaBE PaCTUTEIb-
HBIX M JKHBOTHBIX KIIETOK; BELIECTBA, H30HMpATEIbHO IMOTIIOLIA0-
IIME CBET ONpPEJEICHHBIX AMANla30HOB BHIUMOIl 00JacTH CIIEKTpa.

o [IurMeHTH SBIAIOTCS CIOXHBIMH H(GUpaMH XJIO0PO(HIINHOBOU
KHCIIOTHI ¥ CIUPTOB ((UTONIA U METAHOINA).

+ IlpencraBuTenu MUTMEHTOB: Xnopogunst a, b, c, cl (ydacTByIoT B
dorocunTe3e), Kcanmogunavt (comepxkar aToOMbl KHCIOPONA), Kd-
pomunsl (He COmep>kKaT aTOMOB KHCIOPOJa).

* IIurMeHTH BXOJAT B COCTaB Pa3jMYHBIX (PEPMEHTOB, BKIHOYAIOT-
Csl B CTPYKTYPY KIJIETOYHBIX MEeMOpaH.

* MYHKIHUH NUTMEHTOB:

* obecrneynBaroT (GOTOCHHTE3 (XJIOPOGHILIEI);

MPHUIAIT OKPACKY OpraHU3Mam;

* YYacTBYIOT B JbIXaHUH (TeMOTrJIO0HH);

* UrparoT BaXHYI0 POJb B 3pCHUU (POJOICHHBI);

* 3aIMUIAI0T OPraHU3M OT YJIbTpa(HOJIETOBOro H3iydeHus (y pac-
TEHHUH - KapOTHHOU[BI, y KUBOTHBIX - MEJAHHH).

> OCHOBBI HayYyKU O K/eTKe < 17

1.3. HykneunHoBble KMCNOTbI

OCHOBHblE NOHATUA

HyxnennoBble kucjaorsl - Qocdopconepxkamue OHOMONTUMEDHI,
MIOCTPOCHHBIE M3 MOHOMEPOB - HYKI€0mud08 M 00eCIeUNBAIONINE Xpa-
HEHHE ¥ Nepenady HacleJCTBEHHOH (reHeTHYecKkoi) mHpopMamuu B
JKHBBIX OpraHH3Max.

* Otkpeitel ®. Mumepowm (1869 r., llIBeiimapus).
* B Mozexyngax HyKJIEMHOBBIX KHCIOT cojepxkurcs or 80 1no He-

CKOJIBKMX COT MUJUIMOHOB HYKJICOTHIOB.

* HykJienHOBBIC KHCIIOTBHI COJECpPIKATCSA B sipaxX, MUTOXOHIPHIX U

IUTACTUAAX KIETOK.

Hyxkneotun - opranndyeckoe coeIuHEHHE, B COCTaB KOTOPOTO BXO-
IAT: OTHO W3 IATH A30MUCMBIX OCHOGaHUU (A€HUH, TyaHWH, ypanui,
TUMHH, LHUTO3WH), HAMUY21epoonslit monocaxapuo (pudo3a wmu nae-
30KcupU003a) U ocmamox monekynvl hocghopnoii kucnomer (P0y).

e Ha3panue u 0003HAa4YeHHE HYKJIEOTHAOB: HYKICOTH] HA3bIBACTCS

[0 UMEHHU CBOEr0 a30THUCTOTO0 OCHOBaHHS M 0003HayaeTcs NepBOU

3arjJaBHOM OyKBOH ero Ha3BaHUS (npumep: A - aJeHUHOBBIH HYK-

JICOTHU).

KomniieMeHTapHbIe HYKJI€O0THIbBI — 3TO Mapbl HYKJICOTHIOB A U
T, a takxe I' u II, Mex1y a30TUCTBIMH OCHOBAaHUSIMH KOTOPBIX MOTYT
00pa30BBIBATLCS  6000POOHbIE CEA3U.

B 3aBHCHMOCTH OT TOTO, Kakoil caxap BXOJHUT B COCTaB HYKJICOTH-
JIOB, HYKJIEHWHOBBIE KHCIOTHl IOJPa3feisAioTCS Ha Je30KCHPHOOHYK-
geuHoBble (JJHK) u pudonykiennossie (PHK).

OesokcupuboHyknenHosaa kucnota (OHK)

* CocraB JHK.
* NATHYIJICPOJHBIA caxap Je30KCH-
pubo3a,
* a30THCTBIE OCHOBaHHS (aJCHHUH,
ryaHHH, THMHH, LUTO3MUH),
* ocTtaTok HochopHOU KHUCIOTHI.

* Crpykrypa JHK Buepssie pacmu-
¢dporana /Ix. Yorconom u ®. Kpu-
koM B 1953 1. (cm. puc. 1.2):

» wmonekyna JHK cocrour us odeyx
MOJMHYKIICOTUIHBIX UenoueK, chu-
PAanbHO 3aKpyYEeHHBIX O00HA OMHO-
cumenvHo Opyzoii,

* HYKJICOTHABI B KaXJOH Iemnouke
JHK cBsizanel Ipyr ¢ ApyroMm Ko- Puc. 1.2. CTpykTypa OHK:
BaJICHTHBIMH (ocPOoaudPUPHBIMHU 1 - docdatHas rpynna,
CBSA3SIMH, O0pa3yOUIUMUCT MEXIY 2 - pesokcupubosa




18 > CnpaBoYHUK nmo BUONOTUN <

¢ochaTHON Tpynmoil OFHOTO HYKIEOTHAA M THIPOKCIIHLHON
rpynnoil ne3okcupubo3bl COCENHEro;

* penouku JIHK coenmHeHBl Opyr ¢ ApyroM ABYMs WM TpeMs BO-
JOPOOHBIMU CBA3IMHU MEKIYy KOMIUIEMECHTApHBIMU a30THUCTHIMHU
ocHoBaHusamu: A=T, I = T.

KomniieMeHTApPHOCTD - NPUHLHUI, B COOTBETCTBUU C KOTOPBIM
00beANHAIOTCS JBE MOJIHMHYKICOTHAHBIE mernu B Monekyine JHK, a
Takke ocymecTBiasercs cuHTe3 Bcex TunoB PHK na monexynax JHK
u cuHTe3 nosunentunoB no u-PHK B pubocomax: mpoTuB HyKJIe€o-
THAA A oaHOI UenmMm MoOKeT ObITH TOAbKO HykJeoTua T apyroii
Henu, a Nporus HykJaeoruaa I' - toabko nHykiaeorun L.

* IIpaBuio Yaproda (crenctBue KOMIUIEMEHTAPHOCTH HYKJICOTH[OB):
YHCIO aJCHIJIOBBIX HYKJICOTHJOB PaBHO YHCIY THMMIHUIOBBIX:
A =T, a 4ucIO TYaHWJIOBBIX HYKJICOTHAOB PaBHO YMCIY LUTH-
nunoBeix: I’ = II; orkyna cnenyet, uto A + =T + L.

¢ CgoiictBa JIHK: sta Monexyna crnocoOHa K mpaHcKpunuuu, pena-
payuu, penauxkayuu.

TpaHCKPUNIIHUS -3TO NMPOLECC «CUUMBIBAHUA» TEHETUYECKON WH-
¢opmanun ¢ omHoit u3 Hureil Mmouekynsl IHK wu xonuposanus ce na
mouekyiny u-PHK, mponcxonsmuit myrem O6mocuuTe3a monexyn u-PHK
Ha cooTBeTcTBYIOIHKX ydacTkax JIHK; sBiserca mepBeIM 3TamoMm pea-
JU3alUU TeHeTHYeCcKoil MHGOpPMaluu B JKUBBIX KIIETKAX.

» Tpanckpunuus npoucxoaut ¢ nomomsto ¢epmenta PHK-nonu-
Mepa3zbl, KOTOPBIHA, aurasice no moisekyne JAHK, moxbGupaer Hyk-
JIeOTUABl, KOMIJIEMEeHTapHble HykiaeorunaMm yuactka JHK, u co-
enuHseT ux B nenouky u-PHK.

Penapauusi - npouecc ucnpagnenus noepexcoeHuti (BOCCTaHOB-
nenus) B monekynax JJHK u xommeHcauum yxe 3aKpenUBLIMXCA MYy-
Talui; MPOUCXOAUT IPU YYacCTHUH 0COOBIX (PEPMEHTOB.

Pennukanmus (wuim yasoenme) JHK - mpoucxonsmuii mon koH-
TposieM (EepMEHTOB TIpolecc cuHmeza Hoeoii monekynsr JIHK xkax
mounoil konuu yyuce cyuwiecmeyrouieir monekyant JITHK npu ee wuc-
[0JIb30BaHUHU KaK MaTpHIbl; HaOIO#aeTcs B XOA€ HMOATOTOBKHU KIIETKU
K JeneHuto. Matpuunsiii cuHTe3 JHK mper mo mpuHnuny kommie-
MEHTapHOCTH, aHTHUIIAPAJJICIbHO; MOJyKOHCEPBATUBHBINA NMPEPBIBUCTHIN
MaTPUYHBIN CHHTE3 - OT 3'- K 5'-KOHIY.

* Oranbl peruinkanun JHK:

* IIOCTENCHHOE pa3zieleHue (C MOMOIIbIO CIENHaNbHOro (hepMeHTa)
xomiuieMeHTapHbeix neneid JIHK B pesynbraTe pas3psiBa BOLOPOI-
HBIX CBSI3€il MEXIy HUMHU;

* JeCHUpaNHu3anys pa3JeIUBIINXCS YYACTKOB MOJHMHYKICOTHIHBIX IIe-
neit THK (npoucxoautr npu ygactuu ¢epmenrta JHK-uzomepass);

* KOMIUICMEHTApHBI CHHTE3 HOBBIX ([JOYEPHHUX) IMOJHUHYKICOTUI-
HBIX LeNed Ha KaXAOW M3 cTapblX Leleidl Kak Ha MaTpule; ocy-
mectBisgercs ¢ nomomeo ¢pepmenta JJHK-nommmepassl.

> OCHOBBI HayKu O K/AeTKe < 19

o Jlokaauzauus JJHK B kaerkax:

* B XpOMOCOMax KJIeTOHUHOTO sjpa (okono 99% Bceit JHK xinetkn),
B MHTOXOHJPHUSAX W IUIACTHIAX dYKaPHOTHUYECKUX KIETOK;

* B IPOKApHO IMYECKUX KJIETKax IMOTPYXeHa B IUTOIIIA3MY.

®ynxknun JHK: xpanenue, mepenada JOYEPHUM KIETKaM H BOC-
Mpou3BeeHNEe TeHeTHYeCKoi nHpopManuu.

* B JAHK nrméoit xnetkm 3akogupoBaHa HWHPOpMANUsS O CTPOCHUH,
KOJIMYECTBE W IOCIENOBATEIbHOCTA CHHTE3a gcex OENKOB NaHHO-

ro opraHusma.
PunbonyknenHosasa kucnota (PHK)

¢ Cocrap PHK:

* NATUYIJIEPOJHBIH caxap pubosa,

* a30TUCTBbIC OCHOBAaHM (aJ€HUH, TyaHUH, ypalwl, IUTO3UH),

* ocrtaTok GpocHopHON KHUCIOTHI.

e Crpykrypa PHK (cMm. puc. 1.3):

* wmouekyna PHK cocroutr us oonoi
HOJMHYKJICOTHIHONW LENOYKH;

* HyKJICOTHIbl B Kaxaoil umemouke PHK
CBSI3aHBI JIPYT C IPYroM KOBaJCHTHbI-
mu pocdoandGupHbIMU CBA3AMU;

* KpOME TOrO, MEXIy COCEAHHMH HY-
KJICOTUAAMHU LEMOYKH MOTYT oOpa-
30BBIBATHhCA BOJOPOJIHBIC CBS3H;

* nemoukn PHK 3naumTensHO Kkopoue
monekyn JIHK, wumeror MeHbuIyro
MOJIApHYIO Maccy.

Buanr PHK:

* ungopmayuonnas PHK (n-PHK),

e mpancnopmuaa PHK(1-PHK), rpynina, 3 - ypauwn, 4 - ageHus,

e pubocomanvnan PHK (p-PHK). 5 - ryaHuH, 6 - LMTO3WH,

> Undopmanuonnas PHK (coctapnser 7 - pubosoocdaTtHas ocHosa

okoito 5% ot Bcex PHK knetkn):

* CTPYKTypa: He3aMKHyTas uemb, cojepxamas ot 300 go 30000
HYKJICOTHIOB; SIBIISIETCSI KOMIUIEMEHTapHON KONMeil ompenereHHOro
yuactka [JHK (rena);

e dynkuuu: xaxnas crnenududeckas monekyna u-PHK nepenocut
ungpopmayuto o cTpykrype ompexneneHsHoro Oenka or AHK B pu-
00COMBI (MecTO COOpPKM MOJIEKYJ OENKOB) W SIBISIETCS MaTpHIeH
JUISL CHHTE3a MOJIEKYJ 3TOro Oeika.

«» Tpancnopraas PHK (cocrasnser 1o 15% or Bcex PHK knerxn):

" cTpykTypa: comepxkut 75-85 Hykimeotumos; monekyna T-PHK ume-
€T BTOPUYHYIO CTPYKTYPY B (OpMe «KJIEBEpPHOro JucTa» (U3-3a Ha-
JIMYUS BOJOPOJHBIX CBA3EH) M J(Ba aKTHBHBIX Y4acTKa: AaHTHKOJAOH

Puc. 13. CTpykTypa PHK:
1 - puboza, 2 - pochaTHas
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- TPUIUIET HYKJICOTHJOB Ha BEPXYIIKE «KJIEBEPHOTO JHCTa», W aK-
HEeNTOPHBIH KOHel, K KOTOPOMY IPHCOEIUHIIOTCS aMIHOKHCIOTHI;
e ¢yuknus 1-PHK - tpancmopr amunokucnom B pubocomy x Mec-
Ty cOOpKH MoJIeKys Oelka.
¢ Pubocomansnas PHK (cocraBnser no 85% ot Bcex PHK knerkwm):
* MecTO cuHTe3a: MoieKynsl p-PHK cunTe3upyroTcs B siape KieTku;
* JIoKaJM3alMs: B KOMIUIEKce ¢ OemkamMu oOpa3yeT pudOCoOMBI - Op-
raHeJTbl, Ha KOTOPBIX IPOMCXOANUT CHHTE3 Oemka;
* ¢ynxknus p-PHK - obecmeuenme HYXHOTO NPOCTPAHCTBEHHOTO
B3anMHoro pacnosioxenus u-PHK u 1-PHK B pubocowme.

ApeHo3unHTpudocdopHaa kucnota (ATP)

Anenosunrpudochopunasa xuciaora (AT®D) - opraHuueckoe Be-
IIECTBO, BBHIMOJHSIONIEE POJb aKKyMYJIsTOpa SHEPTHH B KJIETKE B BHIE
MaKpOIPTHUECKUX CBA3EH.

e Cocras mouekya ATD:

* IATHYIJIEPOJHBIH caxap pubosa,

* a30TUCTOE OCHOBAaHUE @OEHUH,

* mpu ocmamxa monexkyn ocgopnoii Kucnomol.

* DHepreruka XHMHYECKHX CBs3eii:

* MEXIy OCTaTkaMH MoJieKysl (oc(hOpHOIl KHCIOTHI CYyIIECTBYIOT
MaKpoO3pruvyecKue CBS3M; NPH pa3pblBe OJHONH TaKOH CBS3U B
pe3ynbTare TMAPOJMTHYECKOro (moj BO3ICHCTBHEM MOJEKYJIbI
BOJBI) OTIIeneHus Beigensercs 40 k/x sHepruu;

*  AKKyMynaAuuAa IHepeun B BBIIICYKAa3aHHBIX CBA3SAX HPOUCXOAUT 6
npoyecce cunmeza AT® 3a cuer sHepruyu, ocBOOOKIArOIIEHCS
IIPU OKHCJIGHHHM OPIaHHYECKUX BelleCTB (OKHCIAUTeabHOe ¢doc-
¢dopuianposanmue).

¢ HexkoTopbie ocobeHHocTu AT®:
" AT® cunTe3upyercs B ruajomia3Me, MUTOXOHAPHUAX M XJIOPOIUIa-
crax (y pacteHuil B mporecce GOTOCHHTE3A);
* cpexnHee BpeMs Xnu3HH Moiekynsl AT® B kierke - menee | MuH.
* 3navyenue AT®: 5T0 - TIaBHBIH W YHUBEPCAIbHBIH UCMOUYHUK
IHepzuu TSI BCEX IPOLECCOB KU3HEAEATEILHOCTH B KIIETKE.

1.4. CTtpoeHue U PYHKLUN KNETKH

Obulasa xapakTepucTuka KneTtok

KiieTka sBiseTCsS HaMMEHbBIIEH W OCHOBHOW CTPYKTYPHOH eau-
HUIICH JKUBBIX OPTaHU3MOB, CIHOCOOHOW K CaMOOOHOBJICHHIO, CaMO-
peryisiiiM M CaMOBOCHpPOM3BeACHHIO (cM. Takxke m. 1.1).

XapakTepHble pa3Mepbl KJeTOK: KieTku Oakrepwii - oT 0,1 mo
15 MKM, KJIETKH ApyTHX opraHu3MmoB - oT 1 mo 100 Mxm, mHOTZA HOC-
turaotr 1-10 MM; snexneTkn KpymHbIX ntul - 1o 10-20 cm, oTpocTt-
KM HEPBHBIX KJIETOK - 10 1 M.

> OCHOBbI HAaYKU O K/eTKe < 21

®opma KJeTOK BechbMa pa3HOOOpa3Ha: CyIIECTBYIOT IIApOBHI-
Hble KJETKH (KOKKH), IE€IOYECUHbIE (CTPENTOKOKKH), BBITSHYTHIE
(mMajJoYKH, WIN 0AalMIJIBI), U30THYTHE (BHOPHOHBI), W3BHUTHIE (CHMH-
PHMJLIBI), MHOTOTPAaHHBIE, C IBUTATEIbHBIMA KTYTHKAMH H 1.
* Buasl kiaeTok: mpokapuoTudeckue (06e3bpsnepHbIe) H IYKAPHOTH-
yeckne (nMewmme oGopMIIeHHOE SAPO).
* Jykapuomuueckue KIETKH, B CBOIO OuYepeab, IOJPa3AEIAOTCA
Ha KJIETKU >KUBOTHBIX, PAaCTeHHil 1 rpudoB.

CTpyKTypHasi opraHn3aums 3yKapuoTUYECKOW KNETKN

IIporomaacT - 3TO Bce XKMUBOE cOAEpKUMOe KJIeTKH. [IpoTormact
BCEX JYKAPHOTHYECKHX KJIETOK COCTOWUT W3 yumonaasmsl (CO BCEMH
opraHougaMu) U Adpa.

HuTomnasma - 3TO BHyTpEHHEE COAEPKHUMOE KIETKH 3d UCKIIOUe-
Huem s0pa, COCTOSIIEE W3 SUANOHIA3Mbl, TIOTPY)XCHHBIX B Hee opza-
nean W (B HEKOTOPBIX THUIAX KIIETOK) BHYTPUKJIETOYHBIX BKJIIOUEHUH (3a-
MACHBIX IMUTATEIbHBIX BEIIECTB W/MIIM KOHEYHBIX NMPOAYKTOB OOMEHa).

I'manonaa3ma - ocHOBHas IjIa3Ma, MAaTPUKC IUTOILIa3MBI, OC-
HOBHOE BEIECTBO, SBIAIONIEECS BHYTPEHHEH CPEelOH KIETKH W Tpen-
craBusmoniee coboi BI3KUH OECHBETHBIM KOJUIOMIHBIM pacTBOp (CO-
nepxanue BoAbl 10 85%) pasnnuHbeix BemecTB: OenkoB (10%), Caxa-
pOB, OPraHWYECKUX M HEOPTAaHWYECKHX KHCIOT, aMHHOKHCIOT, HOJIU-
caxapunoB, PHK, nunmunoB, MUHEpalbHBIX CONEH H T.II.

* I'mamommasma sBIseTCS Cpelod M BHYTPHUKIETOUHBIX PEaKIHUH
oOMeHa U CBA3YIONIMM 3BEHOM MEXAY OpraHe/UIaMH KIETKH; OHa
crocobHa K 00paTHUMBIM IIepexoJaM W3 30111 B Telb, €€ COCTaB OIl-
penenser OydepHbIe 1 OCMOTHYECKHE CBOMCTBA KIETKH.

B murommazMe HaXoAWTCS HHTOCKeJET, COCTOSINNI W3 MHKpPO-
TpyOOUeK M CIIOCOOHBIX COKpAIIaThCsl OEITKOBBIX HUTEH.

* Iurockener ompenenseT GopMy KIETKH M y4acTBYET BO BHYTpH-
KJIETOYHOM II€peMeIIeHNH OPTaHOUIOB U OTACIHHBIX BEIIECTB.
SAnpo - camblil KpyNHBIM OpraHouj 3YKapUOTHYECKOH KIETKH,

comepKalluil XxpomMocomel, B KOTOPBIX XPAHUTCS BCS HACIEICTBEHHAS
nHpopmanus (mogpoOHEee cM. HIKE).

e CTPpYKTYpHBIe KOMNOHEHTHI JYKAPUOTHYECKOH KJIETKH:
* mrasMareMma (Iga3mMaTHdeckas MeMOpaHa),
* KJETOYHAas CTCHKa (TOJBKO y KJIETOK pacTeHHil u rpubos),
* Ouonormueckue (dIeMEHTapHbIE) MEMOpAHBI,
e Anpo,
* DJHAOMIA3MATHYECKas CeTh (PHIOIUIA3MATHUYECKHH PETHKYIYM),
* MHTOXOHJPHH,
e koMmIuiekc [osbmxmu,
* XJIOPOTMJIACTHI (TOJBKO Yy KJIETOK pacTeHHUi),
* JIM30COMBI, <
* pubOCOMHEI,

s
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* KIETOYHBIH LICHTD,

* Bakyouid (TOJBKO y KJIETOK PacTeHHH U rpuboB),

*  MHKpPOTPYOOUKH,
* PECHUYKH, KTYTUKH.

CxeMBbl CTpPOeHMs XUBOTHOU M pPacTUTEIbHOH KIETOK IpHUBEME-

HBI Ha puc. 1.4, 1.5.

5

Puc. 14. CTpoeHue
XWBOTHOW KNEeTKu:

1 - nnasmanemma,

2 - uuTonnasma, 3 - UMTOCKeneT,
4 - MUKPOBOPCUHKM, 5 - PECHUYKM,
6 - LeHTpocoMa, 7 - LUEHTpuonu,
8 - pubocomsbl, 9 - MUTOXOHAPUK,
10-aapo, 11 - sapbiwko,

12 - Hykneonnasma,

13 - 3HAONNa3MaTUYECKUIA PETUKYNYM,

14 - xomnnekc ronbaxu,
15 - nu3ocoma, 16 - nepokcmcoma

Puc. 1.5. CTpoeHue
pacTUTEeNbHON KNeTKu:

1 - KneTo4yHas CTeHka,
2 - nnasManemma,
3 - uyuTonnasma, 4 - UMTOCKEneT,
5 - pubocomsl,

6 - 3HAONNA3MATUYECKUIA PETUKYYM,
7 - MUTOXOHApUMS, 8 - xnoponnacT,
9 - nnactuga, 10 - Bakyonb,

11 - nu3ocoma, 12-koMmnnekc
lonbaxn, 13 - agpo, 14 - nopsbl,
15 - HykneonnasMa, 16 - s4pbiwKo

Buonornyeckune (anemeHTapHble) MeMbpaHbl

Buojornyeckue (3;71eMeHTapHble) MeMOPaHbl - 3TO AaKTHUBHBIE
MOJIEKYJISIpHBIE KOMIUIEKCHI, pa3feisioliue BHYTPUKIETOYHBIE Opra-
HOMJBI U KJIeTKH. Bce MeMOpaHBl IMEIOT CXOJHOE CTPOCHHUE.

e CTpykTypa M coctaB MeMmOpaH: TommuHa 6-10 HM; COCTOSAT B
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* BeakoBble MOJEKYJIbl PacloiaraloTcs Ha 00EHUX MOBEPXHOCTAX
JBOIHOrO JNUMHUAHOTO ciosi (mepudepuyeckue OENKH), MPOHHU-
3BIBAIOT 00a CJIOS MOJIEKYJ JHIHAOB (MHTErpajbHblie Ok,
00JbIIasi YaCTh KOTOPBIX - (PEPMEHTHI) HIIM TOJBKO OJUH HX CIIOH
(moJyuHTErpajbHbie OCiKH).

e CaoiicTBa MeMOpaH: naacmuunocms, acummempus (COCTaB Ha-
PYKHOTO U BHYTPEHHEI'O CJOEB W JIMIHUAOB, U OEIKOB pa3inycH),
nonaprocms (BHEUTHUH CIIOH 3apsiKeH MOJIOKUTEIbHO, BHYT-
PEHHHH - OTPHULATENBHO), CIOCOOHOCTH CAMO3AMBIKAMBCA, U3-
oupamenvnas nponuyaemocms (npu dToM THAPOPOOHBIE Be-
UIeCTBa MPOXOJIAT uepe3 ABOMHOW JNUMNUAHBIA CIOW, a THUAPO-
¢bubHBIC - Yepe3 MOpPbl B MHTErPAIBHBIX OelKax).

e MyHkuuH MeMOpaH: Oapvepnas (OTIAENSICT COAEPXKUMOE OpraHo-
WJa WIK KIETKA OT OKpYXKaromiel cpensl), cmpykmypraa (obec-
NEYHUBACT ONpeEJeNeHHY GopMy, pasMepsl U YCTOWYHBOCTH Op-
raHoWJa WM KIETKH), mpancnopmuas (obGecnedynBaeT TpaHC-
MOPT BEIIECTB B OPraHOWJA WIM KIETKYy M U3 HEe), Kunoaumuue-
ckaa (oOecrieyMBaeT NpPUMEMOpaHHbIE OMOXMMHYECKHE MpOIiec-
CBI), pecynamuenan (y4acTBYeT B PEryJsiIuu oOMeHa BEIIEeCTB H
SHEPTUH MEXJIy OpPraHOWAOM WIHM KIETKOH M BHEIIHEH cpenoil),
yuacmeyem 6 npeodpaszoeanuu Inepeuu W TOAAEPKAHUU TpaHC-
MEMOpPaHHOTO 3JIEKTPUYECKOTO MOTEHIIHAA.

[Mnasmatnyeckada membpaHa (nnasmanemma)

IInasmaTnyeckass MeMmMOpaHa, WiM NMJa3MajieMMa, - 3T0 OUoJIO-
I nyeckass MeMOpaHa WM KOMIUICKC IUIOTHO HPHIICTAIOLIMX JIPYT K APYTY
OHMOIOrMYeCKUX MeMOpaH, MOKPBIBAIOIIUX KJIETKY C BHEIIHEH CTOPOHHBI.
CrpoeHue, cBoiicTBa M (GYHKIUHU IUIa3MaleMMbl B OCHOBHOM Ta-
KHC K€, KaK U Yy DJICMCHTAPHBIX 6I/IOJIOFI/I‘ICCKI/IX MeM6paH.
* Oco0enHocTu cTpoenus (puc. 1.6):
* HapyXXHas IOBEPXHOCTH IJIa3Ma-
JEMMBI COJIEPKUT TJIHKOKAIHKC
- TOJUCaXapUJHBIA CIOH MoJIe-
Kyll 2NUKONUNOUOO8 W 2NUKO-
npomeuoos, CIyXalux pememn-
TOpaMu I «y3HaBaHWs» OIIpe-
JCICHHBIX XHMHWUYCCKHX BCIICCTB,
Yy JCUGOMHBIX KNemoOK OHa MO-
XKeT 6I>ITI> TIOKpBITA CJIU3BI0 WA
XUTHHOM, a y pacmumenbHblX

Puc. 1.6. TInasamaTu4yeckas

meMbpaHa:

OCHOBHOM U3 MOJIEKYJ O0enkoB U Gochonumnumob.

o ®ochoaunuabl 00pa3yrT IBONHON (6uMoeKyNApHbLIL) CIOH, B
KOTOPOM HX MOJIEKYJIbI OOpalieHbl CBOMMH THAPOQHIBHBIMH (BO-
JOPacTBOPUMBIMH) KOHI[AMH Hapyxy, a ruapodoOHbIMH (BOJOHE-
pacTBOPUMBIMH) KOHIIAMHU - BHYTPb MEMOpPaHBI.

KJ1emoK - TENII0I030M W IIeK-
TUHOBBIMH BEIIIECTBAMH;

* 00BIUHO MIa3MameMma oOpasyer
BBIPOCTHI, BIISITYMBAHUSA, CKJIAJIKU,

1 - uHTerpanbHbIii 6enok,
2 - nepudepuyeckne 6enku,
3 - 6UMOnNEKYNSIPHbIA CRoW nMnun-
A0B, 4 - IMUKOKANUKC

MUKPOBOPCUHKHU U Jp., YBCINYNUBAONINEC MOBEPXHOCTH KJICTKH.
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e JlomosHUTeNbHbIe QYHKIUM: peyenmopras (y9acTByeT B «y3HaBa-
HUM» BEIIECTB U B BOCHPHUITHH CUTHAIOB U3 OKPYXKAMOIIEH CpPEIbl
U Tepenade UX B KIETKY), ofecneyenue cea3u mexcoy Kiemkamu B
TKaHSAX MHOTOKJIETOYHOTO OpraHU3Ma, yyacmue 6 RHOCHIpOeHUU
cneyuanvholx cmpykmyp Kiemku (KTYTHKOB, PECHHYEK H Ip.).

KneTtoyHaa cTteHka(o6omo4ka)

Kierounasi cTeHka - 3TO XecTKas CTPYKTypa, PacHoJIOKEHHas
CHapyXH IIa3MajJeMMbl M TNpeAcTaBisromas co00i BHEIIHHI MOKPOB
kinetku. Ilpucymcmeyem y npokapuomuueckux Kiemok u Kiemok
2pubos u pacmenuil.

*> CocTaB KJIETOYHON CTeHKH: Ueani0103a Yy KIETOK pPacTeHHil Hu
XumuHn y KIETOK TpUOOB (CTPYKTYpPHBIE KOMIIOHEHTHI), OeaKu,
nekmunpl (KOTOpbIE Yy4YacTBYIOT B 00Opa3oBaHUHU ILIACTHUHOK,
CKPEIUIIIOMNX CTEHKH JBYX COCEIHHMX KIETOK), JuZHUH (CKpeI-
JSIOUUI IeJII0I03HbIe BOJIOKHA B OYEHb IPOYHBIH Kapkac), cy-
Oepun (OTKIaIbIBaeTCd Ha 000JOYKY M3HYTPH U JielaeT ee IMpak-
THYECKH HENPOHHMIAeMOil 1 BOABI M pacTBOpOB) u ap. Hapyx-
Has TOBEPXHOCTh KJIETOYHOH CTEHKH ODIHAEPMANbHBIX KIETOK
pacTeHuil comepKHUT OOJblIOE KOIUYECTBO KApOOHAma Kanbyus
U Kpemnesema (MHUHepaaM3aUMs) M TOKpbITaA THAPOGOOHBIMHU
BEIIECTBAMH GOCKAMU W KYTHKYJOH (CIOE€M BEeLIECTBA KymuHa,
MPOHHU3AHHBIM LEJUIF0JI030i ¥ MEKTUHAMM).

*> MYHKUUM KJIETOYHOH CTEHKH: CIYXUT BHEIIHUM KapKacoM, HOJ-
NEPKUBAET TYProp KJIETOK, BBIMOJHSET 3AIIMTHYIO U TPAHCHOPT-
HYI0 (QYHKIHH.

OpraHennbl KneTku

OpraHenjbl (MIU OPraHOMJABI) - 3TO TOCTOSHHBIE BBICOKOCIIE-
[UaTN3UPOBAHHBIE BHYTPHUKJICTOUYHBIE CTPYKTYpPHI, HMEIOIIHE OINpese-
JIEHHOE CTPOCHHE M BBINOJHSIONME COOTBETCTBYIOUINE (QYHKIHH.

e Ilo Ha3HAYEHHUIO OpPTaHENIBl MOJPa3AeIAIOTCS Ha!

* opraHe/Jibl 00mero Ha3HayeHMsl (MUTOXOHJAPHH, KOMIUIEKC
Tonbaxu, sHAOMIA3MATHYECKAs CETh, PUOOCOMBI, ILEHTPHOJH,
JIU30COMBI, MIACTUIBI) U

* OpraHe/iibl CHENUHAJbHOr0 Ha3HaYeHHss (MHODUOPHUILIBI, KIy-
THKHU, PECHUIKHU, BAKyOJIH).

e Ilo HaaM4YMI0 MeMOpaHbI OPTaHEJIBl MOAPA3ACISIIOTCS Ha:
* nBymMeMOpaHHBbIe (MUTOXOHJPHUH, MIACTUIBI, KJIETOYHOE SJPO),
* oJHOMeMOpaHHBbIe (PHIOMIA3MATHUECKAs CETh, KOMIUIEKC [ 0mbj-
KU, JIN30COMBI, BaKyOJIN) U
* HeMmMeMOpaHHBIC (pUOOCOMBI, KIETOYHBIH LEHTD).
BHyTpeHHee copepKHMoe MeMOpaHHBIX OpTaHeul BCerja OTIIH-
4aeTcsl OT OKPYXAIoMmed MX T'HaJoIIa3MBbl.
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* MUTOXOHApPHH - JByMeMOpaHHBIE OpPraHEIbl 3YKapUOTHYECKUX
KJIETOK, OCYIIECTBISIOUIME OKUCICHHE OPraHHYECKHX BEIICCTB
0 KOHEYHBIX INPOJYKTOB C OCBOOOXIACHHEM OJHEPIHH, 3amacae-
Moi B Monekynax ATO.

CTpoeHue: NMaNoO4YKOBHIHAS, IIAPOBHIHAS M HUTEBHIHAS (HOPMBI,

tonmuHa 0,5-1 MM, qnmuHa 2-7 MKM; AByMeMOpaHHBIE, HapyX-

Hasi MeMOpaHa TJajgkas ¥ UMeeT BBICOKYH NMPOHHULAEMOCTb, BHY-

TpeHHssT MeMOpaHa o0pa3yeT CKJIaAKH - KPHCTBI, Ha KOTOPBIX

HaxozATcs Tenbla chepuueckoil popmbl - ATD-combel. B mpo-

CTPAaHCTBE MEXAY MeMOpaHaMH CKaIllJIMBAIOTCS HOHBI BOJOpPOJAA

H , yuyacTByromue B KUCIOPOIHOM JIbIXaHUU.

e Buyrpennee cojepxKumMoe
(MaTpuKc): pUOOCOMBI, KOJb-
uessie JIHK, PHK, ammHOKHC-
N0THI, Oenku, GepMEeHTH LMK
Kpebca, ¢dhepMeHTH TKaHEBOIrO
IBIXaHUS (HaXOIATCS Ha KpH-
cTax).

¢ (PYHKUMW: oOKHCIEHHE Be-
mectB 10 C0, u H,0; cunmes Puc. 1.7. CTpOEHUE MUTOXOHAPUM:
AT® u coneuudpuueckux Oein- 1 - HapyxHasi memMbpaHa,

KOB; 00pa3oBaHHE HOBBIX MH- 2 - BHYTpeHHas MeMbpaHa
TOXOHJPUW B pe3ylibTaTe JEJICHHUs HAIBOE.

e InacTuabl (MMEIOTCS TOJBKO Y KIETOK pacTeHHil u aBTOTPOQHBIX
MPOTHCTOB).

e Buabl njactua: xaoponnacmel (3eneHbie), Jeikonnacmol (Oec-
[[BETHBIC OKPYIJIOW (OpMBI), Xpomonnacmer (KEIATble WIH OpaH-
JK€BBIE); IUIACTH/IBI MOTYT IIPEBPAINATHCS U3 OJHOTO BHJA B IPYTOH.

e CrpoeHue XJIOPOIIACTOB: !
OHH JABYMeMOpaHHBIC, UMEIOT
OKPYTJIYI0O WJIH  OBAJIbHYIO
¢dopmy, mnHa 4-12 MKM, TOJI-
muHa 1-4 wmxM. Hapyxnas
MeMOpaHa riajakas, Ha BHYT-
peHHel HMeITCS THJIAKOM-
Bl - CKJIaakw, oOpasyromiue
3aMKHYTbI€ AMCKOBHJHBIE BIIS-
YHMBaHMA, MEXAy KOTopeiMu Puc. 1.8. CTpoeHue xnoponnacra:
HaXoOOUTCA cmpoma (CM. HH- 1 - HapyxHasi meMbpaHa,
xke). Y BBICHINX pacTeHuii Tm- 2 - BHYTPEHHSs meMbpaHa 3 - cTpo-

Ma, 4 - rpaHa, 5 - TMnakoua rpaHbl,
JAKOUJABl COOpaHBI B CTOIKH 6 - Tunakoua ctpomsl, 7 - AHK,
(namogobue cTOMOUKA MOHET) 8 - pn6ocombl
- TpaHbl, KOTOpPHIE COEAHHE-
HBI YT C IPYroM JamMeadJaMHu (OJUHOYHBIMH
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CocTaB XJI0pOIJIACTOB: B MeMOpaHaX TUJIAKOUIOB U T'PaH - 3epHa
xaopogunna ¥V IpYrux IHUTMEHTOB; BHYTPEHHEE COJEPIKUMOE
(cTpoma): Oenku, nunuasi, pudocombl, kombieBbie JJHK, PHK,
¢depmenTsl, yuactByomue B ¢pukcauuu C0,, 3anacHsle BeUleCTBa.
@Oyukuun miaacTua: GorocuHTE3 (XJIOPOMIACTHI, COACPIKALINECS
B 3CJICHBIX OpraHax PacTCHHil), CHHTE3 Cneu(GUICCKUX OCIKOB U
HaKOIUUICHUE 3allaCHBbIX NMUTATCJIbHBIX BCUICCTB: Kpaxmaja, GCHKOB,
XKHUPOB (JIEHKOIJIACThI), NMPUAAHUE OKPACKMU TKaHSAM pacTeHHH ¢ Ie-
JIbI0 IPUBJICYCHUS] HACEKOMBIX-ONBUIMTENIEH M pacHpocTpaHUTENIeiH
IUIOZIOB U CeMSIH (XpOMOIIJIACTHI).

* DuaomyuazMatrudeckasi cerb (IIIC), unu 3HAOMIA3ZMATHYECKH I

PEeTHKYJIYM, UMEETCsl BO BCEX DYKAPUOTHYECKHX KIIETKAaX.
CTtpoeHue: mpeacTaBisieT coOOH cHCTeMYy COSIMHEHHBIX MEXIY
co0oii KaHanblleB, TPyOO4YEK, LHUCTEPH M MOJIOCTEH pa3IHYHOM
dbopMBI U pa3MepoB, CTEHKH KOTOPHIX 00pa3oBaHBI JJIEMEHTap-
HBIMU (OJUHAPHBIMHU) OUOJIOTHYECKUMHU MeMOpaHaMHu.
Paznuuaror gBa tuna OJIIC: epamynapuyio (wnu wiepoxosamyio),
colepKaly puOOCOMBI Ha MOBEPXHOCTH KAHAJIOB U IOJOCTEH,
U azpanynapuyrlo (UIM 21a0Kylo), He colepiKaulyio pubocom.
DYHKIUN: pa3/iejeHUe [UTOIUIa3Mbl KJIETKH HAa OTCEKH, HPEHsITCT-
ByI'OI].lI/Ie CMCIICHUIO NPOUCXOAAINUX B HUX XUMHUYCCKUX MPOLECCOB;
wepoxoeamaa DIIC HakaniauBaeT, U30JUPYET IJIsI CO3PEBAHUSA U
TpaHCHOPTUPYET OeJKH, CHHTe3UPOBaHHbIE pHOOCOMaMH Ha ee IIo-
BEPXHOCTH, CHHTE3UPYET MEMOpaHbl KICTKH; 21adkas IIIC cuu-
TE3UPYET U TPAHCHOPTUPYET JUMUIBI, CIOXKHBIC yrI€BOABI U CTE-
POUIAHBIE TOPMOHBI, BBIBOJAUT M3 KICTKU SAJOBUTHIC BEIICCTBA.

* Kommuekce (wiu_anmapat) lojbaxku - MemMOpaHHas opraHeiia

JYKapHUOTHYECKON KJIETKH, PacCHoJIOKeHHas BOJIU3M KJICTOYHOTO
sapa, MpencTaBisiomas coboil cucTeMy LHUCTEPH M IY3BIPHKOB U
y4acTBYIOI[ass B HAKOIJIEHWHU, XPaHEHUH U TPAHCIOPTUPOBKE Be-
IIECTB, MOCTPOCHUH KIETOYHOI 000J0YKH M 00pa30BAHUU JTU30COM.
CTpoeHHe: KOMIUIEKC IPEICTaB-
aseT co00l AMKTHOCOMY - CTOI-
Ky OrpaHMYEHHbIX MeMOpaHOH
IJIOCKUX OHUCKOBHUAHBIX MCHIOY-
KOB (yucmepm), OT KOTOPBIX OT-
IIOYKOBBIBAIOTCA IY3BIPbKU, U CHU-
cTeMy MeMOpaHHBIX TpyOouek,
CBS3BIBAIOIINX KOMIIJIEKC C KaHa- Puc.
JaMu ¥ noJioctaMu riaakoi DIIC.

1.9. CtpoeHue
komnnekca Monbaxu:

- My3blpbkK, 2 - LUCTEPHBI

@OyHKknAu: 00pazoBaHHE TH30COM,
BaKyoJIed, IIa3MaJleMMbl U KJIETOYHOH CTEHKH pacTUTEIbHOU
KJIEeTKU (Tociie ee JAeJeHMs), CEeKpeuusl psjga KOMIUIEKCHBIX Op-
raHN4YEeCKHUX BEIIEeCTB (IEKTUHOBBIX BEIIECTB, LEJUIIOIO3bI U AP. Y
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pacTeHui; INIMKONPOTEUHOB, TNIMKOJHUIHUAOB, KOJlareHa, OelIKOB
MOJIOKA, JKEJYH, Psiia TOPMOHOB M Jp. Y )KUBOTHBIX); HaKOIUICHHE
1 obOe3BoxuBaHue TpaHcmopTupoBaHHbIX mo JOIIC nununos (u3
rnaakoit DIIC), nopaboTka u HakoruieHHe OEJIKOB (M3 TpaHyJsip-
Hoi OIIC M cBOOOIHBIX PUOOCOM LHMTOIUIA3MbI) M YIJIEBOJOB,
BBIBEICHHE BELICCTB M3 KIETKH.

3penble LMUCTEPHbI AMKTHOCOMBI OTIIHYPOBBIBAIOT IY3BIPHKU (Ba-

Kyoau [oabI:km), 3al0NHEHHBIE CEKPETOM, KOTOPBIH 3aTeM nubO wc-
MOJIB3YETCsl CaMoil KJIeTKOM, In0O BBIBOAUTCS 3a €€ NPEICIbl.

e JIM30COMBI - KJECTOUHBIC OpraHeibl, oGecneanalouu/le pacuer-

JICHUE CJIOXKHBIX MOJIEKYJ OPraHHYECKUX BEIIECTB; o0pa3yloTcs u3
Iy3bIPbKOB, OTIAEIAIOIIMXCSA OT KoMIUIekca ['onpmku mnu riaagkoi
OIIC, u NpUCYTCTBYIOT BO BCEX 3YKapUOTHYECKUX KIIETKax.
CTpoeHHe W COCTAB: JIU30COMBI - 3TO HebonpuIe ogHOMeMOpaH-
HbIE MY3BIPbKU OKPYTiIod (Gopmbl auamerpoM 0,2-2 MKM; 3amoii-
HEHbl THIPOJUTHYECKUMHU (NMHIIEBAPUTEIbHBIMU) (QepMeHTaMH
(= 40), cmocOOHBIMH pacHICIAATh OCIKH (IO aMHHOKHCIOT), JH-
nuael (00 TIIMLIEepHHA M BBICHIMX KapOOHOBBIX KHUCIOT), IHOJHCA-
Xapuasl (10 MOHOCAxapuloB) U HYKJIEHHOBBIE KUCIOTHl (IO HYK-
JICOTUJIOB).

CinuBasgch ¢ 3HIOLUMUTO3HBIMU MYy3BIPbKaMHU, JIM30COMBI 00pa3yoT

NHIIEBAPUTEAbHYI0 BaKyoJdb (WM BTOPHYHYIO JH30COMY), TIe U

OPOUCXOAUT PaCHICIINICHUE CJIOXHBIX OPraHUYCCKHUX BEUICCTB,;

noJsy-

YeHHbIE MOHOMEpHI 4epe3 MeMOpaHy BTOPUYHOH JTM30COMBI IMOCTYIa-

0T

B LMTOIMIa3My KIJIETKH, a HelepeBapeHHble (HErHApOIU3yeMbIe)

BEILIECTBA OCTAIOTCS BO BTOPUYHOW JIM30COME M 3aTE€M, Kak IpaBuUio,

HbI

* Bakyonu

BOJATCA 3a MPEACIIbl KICTKH.

@Oynknuu: rerepodarusi - paciieyieHne 4yXepoIHBIX BELIECTB,
IHOCTYHNHUBIIMX B KJIETKY IyTeM HOoyumosza\ ayrodarusi - yHU-
TOXEHHE HEHYXHBIX KJIETKEe CTPYKTYp; aBTOJIM3 - caMOpa3pylieHue
KJICTKH, IPOMCXOAsIIee B pPe3yJbTaTe OCBOOOKACHUS COINCPHKHMO-
O JIN30COM IPH THOETH MU MEePEePOKICHUHN KICTKH.

Bakyouaun - KpynHble IY3BIpbKH HWIH
IOJOCTH B IUTOIUIa3Me, obOpasyro-
muecss B KJIETKaX pacTeHUM, rpuboB
U MHOI'UX IPOTHUCTOB U OI'PAHUYCH-

HbIE DJIEMEHTAapHOW MeMOpaHoil - || sl A A
TOHOIJIACTOM. A\ | (.O
Bakyonu npomucmoe nonpazgensa- ) | | | \e (
/ \ )& b I
0T Ha Rnuwesapumenvivle U CO- AN/ )“ )
Kpamumenvnple (MMEIOIIME B MEM- /7 “sage.l RS-

OpaHax MyYKH SJIACTUYHBIX BOJOKOH
H CIyXXallde ISl OCMOTHYECKOH pe-
T'YJISIUE BOJHOTO OajaHca KIETKH).
PACMUMENbHbIX — KAEeMmOoK

Puc. 1.10. Bakyonu
pacTUTenbHbIX KNeToK:
1 -ToHonnact
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e Pu6ocomnl - OpraHeJjibl  KJIETKH,

KieToyHblii HEeHTP - opraseina

> CnpaBo4yHuMkKk no BUO/NOTUU <

(puc. 1.10) 3amonHEHH KJETOYHBIM COKOM - BOJHBIM PAacTBOPOM
pa3IMYHbIX OpTaHMYECKHUX M HEOpPraHWuYeCKHUX BemecTB. B Hux
Tak)Xe MOTYT HAXOJIUThCSA SIOBUTHIC W JyOWJIBHBIC BEHICCTBA W
KOHEYHbIE MPOAYKTHI XKU3HEIEATEIbHOCTH KIETOK.

Bakyonu pacTUTENbHBIX KJIETOK MOTYT CIMBAaThCi B LEHTPAJb-
HYI0 BaKyo.Ib, KoTopas 3aHuMaeT 10 70-90% oObema KIETKH H
MOXET OBITh MPOHU3aHA TSAKAMH ITUTOTLIA3MBI.

@DYyHKIMU: HAKONJEHUE M M30JSIUs 3alacHBIX BEUIECTB U Be-
IeCTB, MpeJHa3HAYEHHBIX ISl SKCKPEUHH; IMOJJepkKaHUue Typrop-
HOTO JIaBJICHUS; O0CCIEUYCHHE POCTa KIETKH 3a CYET PACTIKCHUS;
perynsuus BOAHOTO OalaHca KICTKH.

HNPUCYTCTBYIOIIHE BO BCEX KIET-
Kax (B KOJHMYECTBE HECKOJBKUX
NECATKOB THICSY), PACIIOJIOKEHHEIE
Ha MeMmOpaHnax rpanymspHoit DIIC,
B MHTOXOHJAPHUAX, XJIOPOILIACTAX,
LUTOIIa3ME U HApyXHOHU sANepHOU
MeMOpaHe W OCYIIECTBISAIomue 61o-
CHUHTE3 OeNKOB; CyOBeAMHUIBI pPHU-
060coM 00pa3yrTCs B SAPHINIKAX.
Crpoenne u cocraB: pubOCOMBI - Puc. 1.11. CTpoeHue
Menpuaiimue (15-35 HM) HeMmeMm- puGocomsi:
OpaHHble TPaHyJbl OKPYTJIOH W TPH- -1 - manas cybveanHnua,
GoBUIHON (GOPMBI; HMEIOT 1Ba aK- 24_ M-PHK, 3 - T-PHK,

N - aMWHOKMKCNOTa,
THBHBIX LEHTpPa (AMHHOANMJIbHBIH 5 - Gonblas CyGbeaMHILa,
U NeNTHIAMJIBHBIN); COCTOAT W3 6 - MeMbpaHa 3MC, 7 - cuHTe3u-
JABYX HEpaBHBIX Cy6"be)1PIHI/IH - pyemas nonunenTtuaHasa uenb
Oonpmoit (B BuAe moxycheps C
TpeMs BBICTYNIAaMH M KaHAJIOM), KO-
Topasi COAEPXHUT TPH MOJCKYJIBI
PHK u 6enok, n manoit (comepxka-
mei oxny Mmonekyny PHK wu Ge-
JI0K); CyOBEeIUHHUIBI COEIUHSIOTCS C
MOMOIIBI0 MOHA M§+.

O aLN =

)

(I)yHKII](IﬂZ CHHTE3 OENKOB W3 aMu-
HOKHUCIIOT.

OOJIBIINHCTBA KJIETOK J>KUBOTHBIX,
HEKOTOpPHIX TpHOOB, BOXOPOCIEH, Puc. 1.12. CtpoeHue
MXOB M HamOpOTHUKOB, pacloio- ueHTpuonei:
KeHHast (B WHTep(ase) B LCHTPE 1 - MarepuHcKas LEHTPUONb,
KJIETKM BOIU3H AApa U ClyXKamjas 2 - A0YEPHAA LEHTPUOb,
[NEHTPOM HWHHIMANHH COOPKH MUK~ 3 - MUKpOTpYbOUKM
pompyobouex.

e IIm rockeger KJETKH - DTO CHC-

> OcHOBbDI HayKU O K/AeTkKe < 29

CTpoeHHne: KICTOYHBIM LEHTP COCTOUT U3 ABYX UeHmpuoneii 1
yenmpocgheper. Kaxnas mentpuoasn (puc. 1.12) mmeer BUA IHU-
nuHapa giaunout 0,3-0,5 mxm u guamerpom 0,15 MKM, CTEHKH KO-
TOpOro o0pa3oBaHBl [EBSATHIO TPUIUIETAMH MHKPOTpyOouek, a
cepellHa 3all0OJHEHAa OJHOPOAHBIM BellecTBOM. lleHTpuonu pac-
MOJIOXKEHB! MEePIeHANKYISPHO JIPYT APYTY M OKPYXKEHBI IIIOTHBIM
CIOE€M NHTOIIa3MBl C pPaAHalbHO PACXOIAMMUMUCI MHKPOTPY-
O6oukamH, 00pa3ylIIMMH JTy4HCTyio HeHTpocdepy. Ilpm nene-
HUM KJIETKU [EHTPHUOJNH PACXOIATCSA K MOTIOCAM.

OcHoBHBIe (PYHKIOHHU: 00pa30BaHUE IMOJIOCOB ACJICHUS KIETOK U
aXpOMAaTHHOBBIX HUTEH BepeTeHa AejeHHs (MIM MHTOTHYECKO-
ro BepeTeHa), 00eClEeUNBAIONIEr0 PAaBHOLEHHOE paclpe/elleHne
TEHEeTUYEeCKOTO MaTepHaja MexJay MOYEepPHUMH KIEeTKaMH; B HH-
Tephasze HampaBiseT NMepeBIKEHHE OpPraHe)I B IUTOILIa3Me.

TeMa Mukpoguiamenmos U
MUKpompyfoouex, TpPOHU3BIBA-
IOMUX IUTONIA3My KIETKH,
CBSI3aHHBIX C HapyXXHOH WHTO-
IIa3sMaTHYecKoil MeMOpaHoOi n
anepHoil 00070YKOW M TOX-
JIepKHUBAIOMUX (GopMy KISTKH.
MuxkpodgunaMeHThbl - TOHKHE,
CIOCOOHBIE COKpAamaThCcsl HUTH
TonmuHoi 5-10 HM U cocTos-
mue u3 O0enKoB (akmuna, muo-
3una u nap.). Haxomsartcs B 1m-
TOIUIa3Me BCEX KIETOK M JIOX-
HOHOXKaX NMOIBUXHBIX KIIETOK.
DyHKOUU: MUKPO(HIaMEHTH 00eCIeYNBaOT ABUTATEIbHYIO aK-
THBHOCTb THaJOIUIa3MBl, HEMOCPEACTBEHHO YYacTBYIOT B H3Me-
HeHNH GOpPMBI KIETKH MpPH pacIUIacTBIBAHUM U aMeOouITHOM
IBIKEHHH KJIETOK MPOTHCTOB, y4acTBYIOT B 00pa3oBaHUM Iepe-
TSOKKM TIPU JJeJI€HHH KJIETOK )KMBOTHBIX; OJHHM M3 OCHOBHBIX 3JIe-
MEHTOB IIUTOCKEJIeTa KJIETKH.

Mukporpy00o4kH - TOHKHE IIONBIE NIIHHIPH (JUaMeTpoOM
25 HM), cOCTOSAIIHE W3 MOJIEKYJl OelKa myfyaund, pacloJIOKeH-
HBIe CHUPAJILHBEIMU WM NPSMOJIUHEHHBIMH psilaMU B ITUTOILUIa3Me
9yKapUOTHYECKHX KIIETOK.

DyHKOUU: MUKPOTPYOOUKH 00pa3yloT HHTH BepeTeHa JeJeHusd,
BXOJISIT B COCTaB IIEHTPUOJICH, pECHUYEK, KI'YTHKOB, YIaCTBYIOT BO
BHYTPHUKJIETOYHOM TpPAHCIOPTE; OJHU N3 OCHOBHBIX JJIEMEHTOB
UTOCKEIEeTa KIETKH.

Puc. 1.13. Lutockenert:
1, 2, 3 - aneMeHTbl LMTOCKeNeTa,
4 - membpaHa, 5 - 3MNC,
6 - MUTOXOHAPUS
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e Kryruku - eIUHHUYHBIE IUTO-
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OpraHenabl JBUIKCHUS - MHCZYMUKU WV PECHUYKU, TIPUCYTCTBYIOT
BO MHOTHX KJIETKax, HO 4alle BCTPEYAIOTCSH y OJHOKJIETOYHBIX
OpraHU3MOB.

e PeCHMYKM - MHOTOYHMCICHHBIC I[MUTOIJIa3MaTHYCCKUEC KOPOTKHUEC

(nnmuaoi 5-20 MKM) BBIPOCTHI HAa MOBEPXHOCTH IJIa3MaleMMBI.
HMmeroTcss Ha MOBEPXHOCTH Pa3IMYHBIX BHJOB KJIETOK JKUBOTHBIX
U HEKOTOPBIX PACTEHHM.

J1a3MaTHYeCKUEe BBIPOCTHl  Ha
MOBEPXHOCTH KIETOK MHOTHUX
IPOTHUCTOB, 300CHOP M clepMa-
To30ua0B; B ~10 pa3 nnuHHee
pECHHYEK; ciuyXaT mjusi Iepe-
JBH)KCHHUS.

CTpoeHue: PECHHYKH H XKIYTH-
ku (puc. 1.14) cocroar ux muk-
pompybouex, PacHoI0KEHHBIX
mo cucteme 9x2+2 (neBATH IBOI-
HBIX MHKPOTpYyOOUYeK - Jdybie-
moé 00pa3ylT CTEHKY, B cepe-
OUHE pacIOJOXKEHBl JBE OJH-
HOYHBIE MHUKpPOTpyOouku). Jy6-
JIeThl CHOCOOHBI CKOJNB3UTH ApYr Puc. 1.14. CTpoeHue KryTuka:
OTHOCHUTEJIBHO JApyra, 4YTO IpH- 1- nnasmaneMmma,
BOAUT K W3TMOAHUIO PECHUYKHU 2 - MUKPOTPYBOUKY,

WIN KTYTHKA. B OCHOBaHMH XTy- i'_ %ZZ';%ibﬁa‘;Tzoni&(:'
THKOB U PECHHYCK MMeOTCH 0a- g _ LeHTpasbHas BTYNIKa (d)Y{'ﬂﬂp),
3ajibHbIE TeJbla, HIACHTUYHBIC

6 - 6asasbHoe Tenble
[0 CTPYKTYpPE UEHMmPUOTIAM.

DYHKOUU: PECHUYKH M JKTYTHKA OOECHEUYUBAIOT MEpPEIBHKCHHE
caMUX KJIETOK WM OKPYXKA[oIed MX XUIAKOCTU U B3BEUICHHBIX B
HEH 4YacTHil.

BknwoyeHus

BrawueHusi - HEMOCTOSHHbBIE (CYNIECTBYIOUIHE BPEMEHHO) KOM-

MOHEHTHl IMTOIIa3MBbl KJIETKH, COAEpP)KaHHE KOTOPBIX MCHIETCS B 3a-
BUCUMOCTH OT (YHKIIMOHAJIBHOTO COCTOSHUS KIETKU. Paziauuaror
mpoguueckue, cekpemopHvie W IKCKPEMOpPHble BKIIOYCHUS.

TI

Tpoduyeckne BKJIIOYEHHS - 3TO 3arachl MUTATEIbHBIX BELICCTB
(xup, KpaxMallbHbIE U OCIKOBBIC 3ePHA, TJTUKOTCH).
CekpeTopHbIe BKJIYEHHS - 3TO MPOXYKTHI KHU3HEIEATEIBHOCTU
JKene3 BHYTPEHHEH U BHEUIHEW ceKpeuuu (TOPMOHBI, pepMEHTHI).
JKCKpeTOpPHbIe BKJIYEHHS - 3TO NPOAYKTHl OOMEHa BELIECTB
B KJIETKE, IOJJIeXKAIUe BBIBEICHUIO U3 KICTKH.

e finepHasi_060J0uKka (WK Kapuo-

> OCHOBBI HayKU O K/AeTKe < 31

Anpo U XPOMOCOMbI

Sapo - caMblii KpynHas OpraHeiuia; SBIsSeTcS 00sM3aTEIbHBIM KOM-

MOHEHTOM BCEX 3YKAPUOTHYECKHMX KJIETKOK (32 HCKIYCHHEM
KJIETOK CUTOBUIHBIX TPYOOK ()JI05MBI BBICIIMX pacTeHHil M 3pe-
JBIX DPUTPOLUTOB MIICKONMTAIOIUX). B OONBIIMHCTBE KIETOK
OPHUCYTCTBYET OJHO SAPO, HO CYIIECTBYIOT ABYX- U MHOTOSAEP-
HBIE KIIETKH.

Brimensior aBa cocTOSIHMS SIApa: uHmepgazHoe U Oenaujeeca
(c™m. 1. 1.6).

Crtpoenne u cocrap saapa (puc. 1.15).

Uurepdasnoe saApo COCTOUT U3 sA0epHOU 06orouKku (OTIACIAIO-
meil BHYTpeHHEE COJCPKUMOE SApa OT LUTOIMIA3MBI), SAEPHOTO
Matpukca (Kapuonaasmol), xpomamuna WM aopviuek. dOopma u
pasMepsl sjapa 3aBHCAT OT BUAa OpraHdU3Ma, THIa, BO3pacTa M
(YyHKIMOHAIBHOI'O COCTOSHUS KiIeTKH. OTIHYaeTcsi BHICOKUM CO-
nepxanuem JTHK (15-30%) u PHK (12%).

DyHKIUM AApa: XpaHCHHE M Iepelraya HacleACTBEHHOH MH)Op-
Manuu B BUAe HeusMeHHOH cTpykTrypbl HHK; perymsuus (uepes
cucTeMy OEJNKOBOTO CHHTE3a) BCEX IPOLECCOB KM3HEACATEIbHO-
CTH KJIETKH.

JleMMa) COCTOHUT W3 HapYXKHOU
U BHYTpEHHEHl OMOJOTrHYECKUX
MeMOpaH, MEXAY KOTOPbIMH Ha-
XOAUTCS MepUHYKJeapHoe INpo-
crpaHcTBo. Ha BHyTpeHHeH
MeMOpaHe wuMeeTcs OenkoBas
NIacTHHKA, Tpuaalomas (GopMy . 3JIeKTPOHOTpaMMa
sapy. Hapyxnas membpana co- anpa CTKH;
equnena ¢ OMNC u HeceT Ha cebe , _ HAPYXHaA AOepHas MembpaHa,
pubocombl. OO0I0UKa MPOHHU3aHA 2 - BHYTpeHHsA spepHan
SIIEPHBLIMA TOPAaMHM, Yepe3 KoTto-  MemOpaHa, 3 - nepyHyKreapHoe
pBIe MPOUCXOAUT OOMEH BEIISCTB s ~az”* "~ plartumn,
MEXAY SIAPOM U IUTOIIAa3MOii. ¥ _ SOPbILKO, 8 - pUBOCOMbI
Uucino mop HEMOCTOSIHHO H 3a-

BUCHT OT pa3MepoB sjipa U ero QyHKIMOHAIBHOW aKTUBHOCTH.
DyHKUUM si1epHOH 000JI0YKHU: OHA OTHAENACT SAPO OT LHTO-
IUIa3Mbl KJIETKH, PETYJIHMPYET TPaHCIOPT BELIECTB U3 sAApa B IH-
romnasmy (PHK, cyOowenunuir pubocom) U M3 HUTOIUIA3MBI B sI[I-
po (6enkoB, xupoB, yriesoaos, AT®D, Boasl, HOHOB).

* XpoMocoma - BaxHe#mias opraHesjia sapa, COAepKamias OIHY

monekyny JHK B kommiekce co cnenuduuecKuMu Oenkamu -
2UCMOHAMU ¥V HEKOTOPBIMH JAPYTHMH BELIECTBAMH, OOJbIIAs
9acTh KOTOPBIX HAXOAUTCS Ha MOBEPXHOCTH XPOMOCOMBI.
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* B 3aBucuMocTH 0T (a3bl )KM3HEHHOTO IMKJIA KJIETKH XPOMOCOMBI
MOTYT OBITH B JABYX COCTOSIHHSIX - O€CRUDANU306AHHOM W CRU-
Panu308anHoM.

* B Jgecnupanu30BaHHOM COCTOSIHHM XPOMOCOMBI HaXOJSATCS B Iie-
pHOA unmepdaszpl KICTOYHOTO LUKIA, 00pa3yss HEBHAHMMBIE B OII-
TUYECKUIl MHUKPOCKON HHUTH, COCTaBISIOIME OCHOBY XPOMAMUHA.

» Cnupanusanus, CONPOBOXAIOINAACA YKOPauYMBaHHEM M YIUIOTHE-
HueMm (B 100-500 pa3) mureit JJHK, mpoumcxonst B mpouecce das-
Hus KICTKH; TPH 3TOM XPOMOCOMbL HPUOGPemMAlom KOMRAKMHYIO
¢opmy ¥ CTaHOBATCS BUAMMBIMU B ONTHYCCKUH MHKPOCKOIL.

* XpOMATHH - OAWH U3 KOMIIOHEHTOB SIAEPHOrO BEIIECTBA B MEPHOX
uHTepha3bl, OCHOBY KOTOPOTO COCTABISIOT OCCHUPATU308AHHbIE
Xpomocomsl B BHUAE CETU IIHUHHBIX TOHKUX HuTed Mmoaekyn JJHK
B KOMIUIEKCe ¢ rucToHamMu u apyrumu semectBamu (PHK, JHK-
MOJNIMMEpa3oi, JNHUIMHIAMH, MHHEpPAaIbHBIMH BEUI[ECTBAMU U 1P.);
XOpOIIO OKPAIINBAETCA KPACUTENSIMH, MPUMEHIEMBIMH B T'HCTOJO-
THUYECKON NpaKTHKE.

* B xpomarune ywyactku monexkyiasl JJHK naBuBarorcs Ha rucToHsbl,
00pa3ys HyKJeocoMbl (IO BHAY HAIOMHHAIOT OYCEHI).

ee XpoMaTHAAa — 3TO CTPYKTYPHBIH 3T€MEHT XPOMOCOMBI, IPEACTABIAIO-
muid coboir Hums monexynwvr /[HK B xomIiekce ¢ O€IKaMU-THCTO-
HaMH U JPYTHMH BEIIECTBAMH, MHOZOKPAMHO CJIOMCEHHYI0 KaK
cyHnepcnupanb U ynakoGanuylo B BUJE TATOYKOBUIHOTO TENbIA.
* Ilpu cnupanuszaunuu u ynakoke otaenbHble yyacTku JHK ykina-
IBIBAIOTCS 3aKOHOMEPHBIM 00pa3oM Tak, 4TO Ha XpOMAaTHIAX 00-
pasyioTcs uyepeyroluecs MOMepeyHbIe MOIOCHL.

e Ctpoenune xpomocombl (puc. 1.16). B cnimpann3oBaHHOM COCTOSHUU
XpoMocOoMa TIpeACTaBiseT co00H MaTOYKOBUAHYIO CTPYKTYPY pa3Me-
pamu okono 0,2-20 MKM, COCTOSIIYIO H3 OBYX XpoMamuo ¥ pas-
JIEJIEHHYI0 Ha JBa IJe4ya IEpBUYHOM NEPeTsHKKOW, Ha3blBaeMOM
LeHTpPOMepoii. XpOMOCOMBI MOTYT UMETh BTOPUYHYIO IepeTsiiK-
Ky, OTJEISAIONIYI0 Y9acTOK, HAa3bIBAeMBIi CHYTHUKOM. Y HEKOTO-
PBIX XpOMOCOM HMEETCS y4JacTOK (SIAPBIIIKOBBIH OpraHu3artop),
Ha KOTOPOM 3aKoJHpoBaHa cTpykTypa pudocomusix PHK (p-PHK).

Puc. 1.16. CTpoeHne xpoMoOCOMblI
(nocne aHacasbl 4O pennnkaumm):

A - TUNbl XpOMOCOM,

B, B - TOHKOe CTpOeHne XpOMOCOM:
1 - ueHTpoMepa, 2 - cnMpanbHO
3aKpy4eHHas HuTb JHK,
3-xpomaTtuaa,

4 - BTOpUYHas NepeTsixKa,

5 - cnyTHUK
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e Tunbl XpoOMOCOM B 3aBHCUMOCTH OT HMX (GOpPMBI: pasHonjeuue,
Hepagnonnieuue (LIEHTPOMEpa CMELIEHA OT CEPEeIUHBl XPOMOCO-
MBI), HA104K08UOHble (LEHTPpOMEpa HAXOOUTCA ONM3KO K KOHIY
XPOMOCOMEI).

* Ilocne anadassl muTo3a m aHadaspl Meito3a Il xpomocombl co-
CTOAT U3 O00HOH Xpomamuovl, a TOciHe penaukauuu (yIBOCHHS)
JHK Ha cuntermueckoil (8) craamm mHTEpdasbl - U3 08YX cecm-
PUHCKUX Xpomamuo, COCIUHEHHBIX JAPYr ¢ JAPYroM B 00JacTH
LEHTpOMEpHl. BO BpeMs JIeJeHHS KIETKH K LEHTpPOMEpe HMpHKpe-
IUIIOTCS. MUKPOTPYOOUKH 6epemena OeneHus.

> DyHKIUH XPOMOCOM:
* cojaepxar cenemuueckuii mamepuan - mouexynol JHK;
* OoCymecTBIAKT cunmes /JHK (mpu yIBOCHHH XPOMOCOM B 5-
nepuon KiaetoyHoro nukia) u u-PHK;
* PEeTYIUPYIOT CHHTE3 OENKOB;
* KOHTPONHUPYIOT KU3HEAEATEIbHOCTh KIETKH.
T'omMonoruyHbIe XPOMOCOMBI — XPOMOCOMBI, OTHOCSAIIUECH K Of-
HOW Tape, OJMHAKOBBIE MO (GopMe, pazMepaM, PaclONOXKEHUIO IEHTPO-
Mep, Hecyl[ue OJAMHAKOBBIE I'€HBI M ONPEACHSIOHIe Pa3BUTHE OAHHUX H
TeX e INPU3HAKOB. [ 'OMONOTHYHEIE XPOMOCOMBI MOTYT pa3ln4yaThCs
annenamu COAepXKaIUXCi B HUX T'€HOB U OOMEHMBATHCS y4acTKaMH B
xone Meio3a (kpoccunzogep); cM. m.i. 2.2, 2.3.

AyTOCOMBI - XpOMOCOMBI B KJIETKaxX pa3JeNbHOMOIBIX OpPTaHU3-
MOB, OJMHAKOBBIE y CAMIOB U CaMOK OJHOTO BHJa (3TO BCE XPOMOCO-
MBI KJIETKH 32 HCKIIOUYECHHEM IOIOBBIX).

ITosi0BBIE XpPOMOCOMBI (MJIH TeTEPOXPOMOCOMBI) — 3TO XPOMO-
COMBI, HECYIIHE T'€HBI, OIPEACISIIONINE MOJ KUBOIO OPTAaHU3MA.

Junyonanslii Habop (oOo3HayaeTcs 211) — XPOMOCOMHBIA HabOp
comamuueckoli KIETKH, B KOTOPOM KaxJaas XPOMOCOMa HMEET HapHylo
eil comonozuumnyro xpomocomy. OnHY H3 XPOMOCOM JUIIOUIHOTO
Habopa OpraHM3M MOJydYaeT OT OTHA, APYTYyIO - OT MaTepu.

* JlunnounHelli Habop uenoeexa cocraBisieT 46 XpoMocoMm (M3 HUX

22 mapsl TOMOJIOTHYHBIX XPOMOCOM H JBE MOJIOBBIE XPOMOCOMBI:

y XKEHIIUH JBe X-XPOMOCOMBI, Y MYXYHMH - 0 OofHOH X- um V-

XpoMocoMe).

Tannouaublii Hadop (oOo3HauaeTcs 1i) - oouHapHwvlii XPOMOCOM-
HBId HAOOp 10710601l KIICTKU {2amempl), B KOTOPOM XPOMOCOMBI He UMe-
10m  RApHbLIX 20MONO0ZUYHBIX Xpomocom. Tammounanslii Habop o0pasy-
ercst mpu GOPMHUPOBAHUH TaMeT B PE3yNbTaTe Meilo3d, KOTrja U3 Kaxgou
MHUpPBI TOMOJIOTHYHBIX XPOMOCOM B raMeTy HOMajaeT TOIbKO ONHA.

KapuoTun - 3T0 COBOKyHHOCTh HOCTOSHHBIX KOJHYECTBEHHBIX U
KaueCTBEHHBIX MOP(OIOTHYECKUX NPHU3HAKOB, XapaKTEPHBIX AISA XPO-
MOCOM COMAaTHYECKHX KJIETOK OPTaHM3MOB JAaHHOTO BuIa (MX KOJIHUe-
WHO, pa3Mep U ¢opma), MO KOTOPHIM MOXHO OJHO3HAYHO HICHTH(U-
UPOBATh AUIUIOMIHBIH HabOp XPOMOCOM.

) lac 2103
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o> SIAPBIIKO - OKPYIJioe, CHIBHO YIUIOTHEHHOE, HE OTpaHHYCHHOE
MeMmOpaHoOH Tenbne pasmepoMm 1-2 MxMm. B sape mmeercs omHO
WIA HECKOJBKO SAPBIMIECK. SIAPBIKO 00pa3yercs BOKPYT MPHUTSI-
THBAIOIIUXCS JPYr K APYrY SAPBIUIKOBBIX OpPraHU3aTOPOB He-
CKOJIBKUX XpPOMOCOM. Bo BpeMms jaeneHus sapa SAPBILIKH paspy-
mIal0TCS ¥ BHOBb (DOPMHUPYIOTCS B KOHIIC [ICICHHUS.
e CocraB: 6emox 70-80%, PHK 10-15%, JHK 2-10%.
e @ynkuun: cunre3 p-PHK u t-PHK; cbopxka cyopennnum pudbocom.

* Kapuonaazma (wim HykjIeomaazma, kapuoaumda, siiepHbIii COK)

- 3T0 OeccTpyKTypHasi Macca, 3alOoJHSIOIAasi IPOCTPAHCTBO MEX-

Iy CTPYKTypaMHU sapa, B KOTOPYIO IOTPYXEHbl XpOMAaTHH, AI-

PBHIIIKY, a Tak)Xe pa3lIn4yHble BHYTpHUsiepHble rpanynbl. Comep-

JKUT BOAY, HyKiIeoTunbl, amuHOKucinoTel, AT®, PHK u Genku-
(dhepMeHTBHI.

e @ynknum: obOecreynBaeT B3aUMOCBSI3H SIICPHBIX CTPYKTYp; yda-

CTBYET B TPAHCIOPTE BEIIECTB U3 sApa B LUTOIUIA3MY U U3 LUTO-

miaasmel B A1po; perynupyet cunre3 JHK npu pemnukanuu, cus-

> OCHOBBI

HAayKU O K/eTKe < 35

OCco6EHHOCTU CTPOEHUA NMPOKAPUOTUYECKON

N 9YKapMOTUYECKON KNEeTOK

MpusHak

MpokapuoThl

SykapuoThl

1;13mep KieTOK

0,5-5 MkM

1o 50 Mxm

1lanuuue sapa

O60co0eHHOTO SApa HET

Ecth 06ocobneHHOE sapo,
OT/AEJNICHHOE OT IMTOTIIA3-
MBI IBOWHONH MeMOpaHOit

1eHeTHUeCKUH

JAByxunenoueynas JHK,
HE CBs3aHHAs ¢ OenkaMu-
ructoHamMu. Y nuaHoOakTe-

JAsyxunenoueynas JIHK,
CBs3aHHasA ¢ OenkaMu-
THCTOHAMH XPOMOCOMBI

te3 u-PHK npu Tpanckpunuum.

CpaBHUTeNbHAA XapakTepucTnuka KAeToK 3yKapuoTt

MaTtepHaln o (ompeneneHHOE YHCIO IS
pUH HECKOJIBKO XPOMOCOM B
KaXxJ0ro Buja). XpomMoco-
LEHTPE IHUTOIIAa3MBbl o
MBI JIMHEHHBIE
NmMeroTca y MUTOXOHApUHA
11 na3mu sl Nmerores
M IUIACTU]
1 1amnune
OTCyTCTBYIOT Nmerotcs
SAPBIIIEK
Pubocomsr Menbue, 4eM y 9yKapuoT Kpynusie
OHAoMnIa3zMaTHICCKUI
PETHKYJIYyM, ammapar
MemOpaHHbBIE OTCYTCTBYIOT; UX (YyHKIUHU
Tonspxu. Bakyounu,
OpTraHeIbl BBITTOJHAIOT ME30COMBI

JINU30COMBI, MUTOXOHIAPHHU,
JI1aCcTUABI

NMeeTcss B KIETKaX XKH-

1 (.cuTpocoma OTcyTcTBYeT BOTHBIX, I'pHOOB, pacTeHU
(Bomopociei, MXOB)
Mcsocoma Nmeetcsa OTcyTcTBYET
. VY pactenuil - yeanonos-
VY GakTepuil comepxuUT My-
. Has, y TpUOOB - Xumumo-
Knerounas peun, y uuaHoOakTepuit -
6as. 'y WUBOTHBIX KIETOK
C TOHKa Yennrono3y, HneKmuHoevle .
HEeT KJIETOYHOI CTEHKH, a
BEIIECTBA
€CTh TIMKOKAJIUKC
(nu3ucras VMmeercst y HEKOTOPBIX Oak-
. OTcyTcTBYET
Karncyia Tepuit
TIpoctoro crpoeHus, He CIOKHOTO CTPOCHUSA, CO-
Kryrukn

comep)atr MHUKpOTpybouek

JepKAT MHUKPOTPYOOUKH

( rrocob auc-
CUMUJIALUN

A3po0sl 1 aHa3POOEI

Adpo0nt

KneTku
Mpu3Haku
npoTncToB rpn6ps pacTeHuit XUBOTHBIX
Knerounas | Mwmeercs y B ocnoBHOM | U3 nemmro- Her
CTEHKA MHOTHX U3 XUTHHA JI03BI
Xnopo- BriBaror
p Her Ectp Her
JIaCThI 4acTo
Tonbko y
BriBaror BriBaror HEKOTOPBIX
IlenTpronu Ectp
4acTo penko MXOB H Ia-
TIOPOTHUKOB
Kpynnas BriBaer
Py Ectp Ectp Her
BaKyOJIb penko
3amacHbIN Kpaxman,
I'mukoren Kpaxman I'mukoren
YIJIEBOZ TJIMKOT€H
Bonpmnn- Bonpmnn- Bonpmun-
OpnHosnep-
Anpo HBIC CTBO MHOI'O- | CTBO OJHO- | CTBO OJHO-
sIIEPHbIE sIIEpPHbIE sIIEpHbIE
ABTO-
Cnoco6 T'erepo- ABToO- T'erepo-
TIUTaHHSA 1 rerepo- TpOGHBIN TpodHBIi TpoQHBIH
TpodHBIi P p P

< nocoObI A€~
JICHUS KJIETKH

BunapHoe neneHue, penko -
MOYKOBAHHUE, Y HEKOTOPBIX
- KOHBIOTALHS

MuTo03, Meiio3, aMHUTO3

11pumepst

BaKTCpHI/I u I.II/IaHO6aKTCpI/IH

IIpoTecTsl, pacTeHus, KH-
BOTHBIC
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TpaHcnopT BeulecTB

TpaHcHOPT BEWIECTB - 3TO MPOLECC MepeHoca HEeoOXOAMMBIX
BELIECTB MO OPraHU3My, K KJIETKam, BHYTPb KICTKH U BHYTPH KIICTKH,
a TaKXKe yJaleHue OTpa0OTAHHBIX BELICCTB M3 KJICTKH M OpraHH3Ma.

* BHYTPHKJIETOYHBI TPaHCHOPT BellecTB OO0ECIEYMBAET THAIO-
mwra3Ma u (y KIETOK 3yKapuoT) sHaominazMatndeckas ceth (JI1C),
KoMIuteKe [oNbIkH U MHUKPOTPYOOUKH.

* TpaHcmopT BemecTs Mo opraHU3My paccMoTpeH B 1. 7.4, 7.5, 8.3.

* Cnoco0bl TpaHCHOPTA BellecTB Yepe3 OMOJIOrHYecKHe MeMOPaHbI:

* TMacCHUBHBEIA TpaHcopT (ocMoc, auddysus, maccuBHas auddys3us),

* AaKTHUBHBIH TPaHCHOPT,

* 3HJOIUTO3,

*  OJK30IUTO3.

IMaccuBHBI TpaHcmopT He TpeOyeT 3aTpaT HEPrUU U IMPOHC-
XOJIUT HO 2paduenmy KOHICHTPAILMH, IUIOTHOCTH WJIH JJICKTPOXHMH-
YECKOro MOTEHIHaa.

OcMoc - 5TO TPOHUKHOBEHHE 6006l (WM WHOTO pacmeopumens)
yepe3 MOJYHPOHUIAEMYI0 MeMOpaHy H3 MeHee KOHIEHTPHPOBAHHOTO
pacTBOpa B OoJjice KOHIEHTPHUPOBAHHBIN.

Ju¢pdy3usa - NPOHUKHOBCHUE 6ewjecmea 4Uepe3 MeMOpaHy no
Zpaduenmy KOHUEHTpauuu (w3 obnacTu ¢ Oonpmeld KOHIEHTpanuen
BEI[ECTBa B 00JacCTh C MEHbIIEH KOHIEHTpamueil).

e Jluddysus BOABI M HMOHOB OCYIIECTBISETCSA IPU y4acCTHH HHTE-
TpaJbHBIX OEIKOB MEeMOpaHBI, UMEIONUX IOpHl (KaHaibl), TUQ-
(Gy3us KUPOPACTBOPUMBIX BEIIECTB MPOUCXOAUT MHPH YYaCTHH
TUNHAHON (a3l MeMOpaHbI.

Oo6neruennass auddy3us depes MeMOpaHy NIPOUCXOIHUT C IIO-
MOIIBIO CTIEIUATBHBIX MEMOPaHHBIX OenKoB-TiepeHocUnKoB (puc. 1.17).

Bbicokas KOHUEHTpauuna yrnesoaos

AN BHewHsAs cpepa

KneTku 0 Puc. I.IZcpoq?nerqu-
Haa auddyaus:
® 0 0 02 1 - yrnesogabl,
2 - TPaHCMOPTHbIN
6enok,

3 - membpaHa KneTku

BHyTpeHHas cpesa O
KNeTKu
Hu3kaa KOHUeHTpauus yrnesonoB

AKTHUBHBIH TpaHcHmOPT TpeOyeT 3aTpaT SHEPIruH, BBIACISAIONICH-
cs npu pacuierieHud AT®, U CiIyKHUT Ui MepeHoca BellecTB (HOHOB,
MOHOCAXapoB, aMHUHOKHCIIOT, HYKICOTHIOB) HPOMUE ZpAOUeHma UX
KOHIICHTPALMU HJIH 3JIEKTPOXUMHUYECKOTO ToTeHuuana. OcyuecTBiser-
Csl CNELHUANBbHBIMH OElKaMH-IIEPEHOCUNKAMU HEPMUA3AMU, UMCIOLIIUMHU
WOHHBIE KaHANBI M 00pa3ylomMI HOHHbIe Hacochl (puc. 1.18).
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Huskas KoHUeHTpauus
o1

Puc. 1.18. AKTUB-
HbI TpaHcnopT:
1 - Monekynbl aMUHO-
KWUCOTI,
2-TpaHCNopTHbIe
6enku,

3 - membpaHa KneTky,
4 - monekyna AT®

Bbicokasi KoHUeHTpauus

DHAOUMTO3 - 3aXBaT M OOBOJAKWBAaHHE KIETOYHOH MeMOpaHOH
MakpoMoJieKyJ (OeNKOB, HYKJICMHOBBIX KHCIOT H T.A.) ¥ MHKPOCKOIIH-
YECKHX TBEPABIX IHIIEBBIX YacTHIl ((parouuTo3) WIM KaleJeK KHIKO-
I rom ¢ pacTBOpEeHHBIMH B HEll BeuiecTBaMu (MMHOLMTO3) U 3aKJIIOUCHUE
H\ B MeMOpaHHYI0 BaKyoOJb, KOTOpas BTACMBAETCS BHYTPb KJICTKH. Ba-
KyOJIb 3aT€M CIHMBACTCS C JIN30COMOM, ()epMEHTHI KOTOPOH PacUICTISIOT
MOJICKYJIBI 3aXBaUE€HHOT'O BEIIECTBA JO MOHOMEPOB.

j]j] 3\ 2K Puc. 1.19. DHAOUMUTOS:
. A Y/ A

1
S 1 - meMbpaHa Kknetku,
— 2 - yacTtuua,
3 - OKONIOKNIETOYHOE Mpo-
CTPaHCTBO,
4 - uuTonnasma,
5 - ny3bipek

w
N

3K30HHT03 - opomnece, O6paTHI>II\/’I OHAOLHUTO3Y. HOCpeZ[CTBOM 9K-
IOIUTO3a KJIECTKAa BBIBOAWUT BHYTPUKJICTOYHBIC NPOAYKTHI WIH HENEpE-
UHPCHHBIC OCTATKH, 3aKJIIOYCHHBIC B BAKYyOJIM WUJIN MYy3BIPbKH.

1.5. O6MeH BeweCcTB U NpeBpaleHne SHeprum
B KJIeTKe

O6wmre noHATUA

O0meH BemiecTB, WIM MeTa®0JIM3M, - CTPOTO YNOpPSATOUCHHAS
KHIOKY[HOCTh XHMHYECKHX IPEBpalleHH#, KOTOpble 00eCHednBaroT
Hee MpPOSBICHMA JKU3HEIEATEIbHOCTH OPraHM3Ma U €ro BEIEeCTBEHHOE
U 2HEPTEeTUYECKOE B3aUMOJEHCTBUE C OKPYIKAIOLIEH cpeloi.

* B mponecce Merabosin3ma KIETKH U OPTaHU3M IIOJIY4alOT U3 OKpY-

JKAIOWIEH cpelbl OIpe/IeIEHHbIE BEIIECTBA U YHEPTHUI0, IPEodpasyoT

(1 mpu HEOOXOAMMOCTH HAKAIUIMBAIOT) UX U BBIACISIOT B CpEAy KO-

HEeYHbIe MPOAYKTHI U DHEPTHIO B APYruXx (opmax.
<e 3HayeHHe 00MeHA BeLIECTB: OH IO3BOJISIET

* COXpanamb cOCmAa¢ KJIETOK OPraHHu3Ma IIOCTOSHHBIM,
* 00HO061AMb, TIO Mepe HEOOXOIMMOCTH, KJIETOYHBbIE CTPYKTYPHI,
* noddeprcusamv IHepzemuuecKuil OanaHc KIETOK U OpraHU3Ma.
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e BaikHeiiline 0cofeHHOCTH 00OMeHa BelEeCTB: BHICOKAs YHOPSIO-
YEHHOCTh M CTPOTas MOCIEA0BATEIbHOCTh BCEX OHMOXMMHYECKHX
peakiuii B opraHiu3Me, y4acTHe B HHX BCEX KJIETOUHBIX CTPYKTYpP
U O4YCHb OOJIBLIOTO YHCIIa PA3JIUYHBIX OHMOJOTHYECKUX KaTalln3a-
TOpPOB - (hepMEHTOB.

e Buabl 00MeHa BelmecTB B 3aBUCHMOCTH OT HAaIlpaBICHHOCTH HpPO-

LIECCOB: AHAOONUIM T KAMAOOIU3M.

AHa0oam3M (WIH aCCUMMJSALMS, MIACTHYECKHH OOMeH) - co-
BOKYITHOCTh pEakiuii OMOXMMHYECKOT'O CUHMe3d, TPU KOTOPOM U3
NOCTYIHBIINX B KJIETKYy OoJjiee MPOCTHIX BelIecTB oOpasyrrcs (¢ 3a-
TpaTaMH SHEPTUHU) CJIOXKHBIE OPTaHUYECKHUE COCIMHECHMS, CIelu(uie-
CKHE Al JaHHOW KJIETKH W HCIOJIb3yeMble Ui MOCTPOCHHUS U OOHOB-
JeHHUs KJICTOK W TKaHeW WM, B AalibHEHLIeM, Ui BBICBOOOKACHHS
SHepTHH (npumepsvl: POTOCHHTE3, XEMOCHHTE3, OMOCHHTE3 Oenka, JIM-
MUI0B, YTIEBOJOB H Jp.).

Kara6oau3sm (nnn AMCCHMHUJSINUS, JHepreTuyeckuii o0MeH) -
COBOKYITHOCTh (DEPMEHTATHBHBIX DPEAKLUil pacujennienus CIOXKHBIX Op-
FaHUYECKUX COCAMHEHHUH (B TOM dHCIe MHIIEBBIX BEIIECTB) Ha Ooiee
[POCTHIE BEIIECTBA, CONMPOBOXKIAIIIEECS BBHICBOOOKICHHEM SHEPTHU M
3amacaHueM ee B Mojekyidax AT® (npumep: TUAPONU3 MOJUMEPOB A0
MOHOMEPOB U IOCIEAYIIIee UX pacUIeIUICHHEe 10 BOABL, aMMHaKa U yr-
JIEKUCIIOTO Ta3a).

e B3auMocBsI3b aHA00JHM3Ma H KaTad0aM3Ma:
* OHH SIBJISIIOTCS TPOTHUBOIOJIOXKHBIMI CTOPOHAMH €IHHOIO IpoIecca
oOMeHa BEIISCTB;
B peakmusax aHaOosm3Ma (IUIaCTHYECKOro OOMeHa) MOoTpeldsieTcs
SHEprusi, BIACIsIEMas B peakiusix KaTaboin3ma (IHEPreTHYECKOro
obMeHa);
* JUIA OCYIIECTBJCHHUS peakuuii karaboju3Ma HEOOXOIUM IOCTOSH-
HbIi OMOCHHTE3 (EPMEHTOB M CTPYKTYp OpPraHOMIOB, KOTOpPhIC B
npolLecce KU3HEACSSITEIbHOCTH HOCTEIIEHHO Pa3pyLIalOTCs.

PoTocuHTeE3

DOTOCHHTE3 - 3TO MPOIECC CHHTE3a OPTaHUYECKUX BELIECTB W3
MOJICKYJ YIJIEKHCIOTO ra3a M BOJBI, MPOUCXOIAIIMNA C HCIOJIb30BaHH-
eM 3Hepruu cBera (0OBIYHO CONHEYHOW 3HEPIHH) B 3€JCHBIX PACTCHH-
X, HEKOTOPBIX OaKTEepHsX M MPOTHCTAX M CONMPOBOXKIAIOIIMKCS BbIIE-
JCHHEM KHCJIOPOJa.

¢ OcymecTBisercss ¢ IOMOIILIO XI0POPuiI0e U KapOTHHOHIOB,
JIOKANIM30BaHHBIX HA MeMOpaHaX THIAKOUIOB XJIOPORIACHOS.
* Kosddunuent monesnoro peiicteus dorocunresa -60%.
* YpaBHeHue ¢orocunTesa:
6C02 + 6H20 + cBer -> C()H,zOG + 602T

d CTa)lﬂﬂ q)OTOCI/lHTe3a: ceemoeasn (OCYHIeCTBJ'ISIeTCSI B MUNAKOUOAX
FpaH) u memnoeasn (OC}’H.ICCTBHHCTCH B cmpome XHOpOHHaCTOB).
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«* [Ipoueccsl cBeTOBOIi (ha3bl

Bunumelii cBeT 4aCTHYHO TOTJIOMIAETCS XJIOPO(GUIIOM, B PE3yilb-
KII€ 4eTO HEKOTOpBIE €r0 MOJEKYJIHl BO30YXXTAIOTCA W TEPSIOT dJIeK-
TPOHEI € , NMPEBPAMAsACh B MOJOXHUTEIbHO 3apsyKeHHBIE HOHBL. OmHO-
BPEMEHHO IOJ] JACHCTBHEM CBETa MPOUCXOIUT (GoTonu3 (PoTopasio-
JKeHne) BoAbl ¢ obopaszoBanueMm noHoB OH~ un H : H,0 — OH + H .
Honsr H HakamiamBaloTcss NMPEUMYNIIECTBEHHO HA GHYMIpeHHell CTOPO-
He MeMOpaHBI, 3apsokas ee  noaoxycumensho. Hexoropele ruapo-
kcmnbHble Tpynnsl OH" TepsioT 31eKTpOHBI, BOCCTaHABIWBAsCH IO
paaukanoB OH, xoTopsie oObenuHSIOTCS, 00pa3yst BOLY U C60OOOHbL
Kucnopoo, BHLIENsEMBI B aTMocdepy:

OH" -> OH +e¢", 40H -> 2H,0+ 0,T.

YacTp 2JIEKTPOHOB, MOTEPSIHHBIX BO30YXACHHBIM XJIOPOMUIIIOM H
I HIpokcmIoM, IpoHas MO 3MEKTPOHHO-TPAHCIIOPTHOW LENMu MeMOpaHBHI,
HaKaIUIMBAeTCsl NMPEUMYIIECTBEHHO HA €€ GHeuiHell CTOPOHE, 3apsoKas
ce ompuyamensvno. OcTaBIINecs YIEKTPOHBI PEKOMOMHUPYIOT C YacThHIO
00pa30BaBIINXCS MOJIOKHUTEIHHO 3apsDKCHHBIX HOHOB XJOpoduiia.

B pesynbrare pasmeneHus 3apsDKEHHBIX dacTHI e~ M H wMexny
WHCIOIHEH W BHYTPEHHEH CTOpOHAMH MeMOpaHbl 00pa3yeTcsl JJIeKTpHu-
yeckoe moje. Korjga oHO mocTHraeT HEKOTOPOW KPUTHUECKON BETMYH-
HBl, WOHBI H (IPOTOHBI) YCTPEMISAIOTCS IO MPOMOHHOMY KAHATY B
tdepmente ATD-cuHTETa3a, BCTPOGHHOMY B MeMOpaHy THJIaKkouzaa, K
BHEIIHEH MOBEpXHOCTH MeMOpaHbl. JJOCTUTHYB €€, OHH COCTUHSIOTCS
1 osnexktpoHamu, oOpasys aromapHbld Bomopon: H +e~—> H. Ilpum
U OM Gbldensiemcsa IHepeus, Komopasa uoem HaA CUHmMe3 MOJIEKYI
IT®. Ob6paszoBaBmuecs monekyiasl AT® mepexonst B cTpoMy XJIOpoO-
iacta. HeWtpanpHele aTombel Bogopona H coeamusiores ¢ monekyina-
Mu KodepMmeHTa, kpaTko HaszsiBaemoro HAJI® (cm. HIDKe), oOpasys
koMmiuiekcel HAJI®* H H , xoTophie Takke MEpEexXoasiT B CTPOMY.

" Pe3yapTaThl NpoueccoB CBeTOBOI (a3pl: 00pa3oBaHHE MOJIEKYI

AT®, xommiexkcoB HAJI® « H H u cBoGognoro kuciopona 0,.
* JIpomeccbl TeMHOBOH (pa3bl MPOUCXOIAT B CTPOME XJOPOILIACTA,

kyna nocrynaer AT®, HAA®«H H (or tunakounos ¢an) u

CO0, (uepe3 ycTbuma u3 Bo3ayxa). B mpucyrcTBHH (GepMeHTOB

Mousekyasl CO, NpHUCOEOUHSAIOTCA K MOJIEKYJaM HPHUCYTCTBYIO-

IIer0 B CTPOME caxapa-IeHTO3bl pubyrozoougocgpama (Cs). Ilpn

3ToM oOpa3yercs HecToiikoe mectuyriepoanoe coexnnenne (Cg),

KOTOpoe (EepMEHTATHBHBIM IyTEM paclagaeTcs Ha JBE TPUO3HI

(C5) - TpexyriepomHble MOJEKYIBl ¢hocoenuyepunogoii Kuciomuvl

u  ocgoeruyepunogoco arvoecudoa (KOTOpBIC JUISI KPaTKOCTH

o6o3naunm O@I'). IlpeBpamenus mosekyn DI mpoHCXOIAT TIpH

y4acTuu TpoayKToB cBeToBoH ¢azel (AT® wu xommiekcoB
11IAI® « H H ). Kaxpgas n3 momekyn @I oTHmMaer mo oxHOH
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tdocharHoit rpynme y monekynasl AT®, oboramasice mpu 3TOM
9HEPTHEH, a 3aTeM OTWIEIUIAECT aTOMbl Bogopoaa or HAJI® « H' Hl,
okucisis ero 1o HAJI®. HansHeitmme npepameHus moiekyn OI
OCYLIECTBIISIIOTCS IO OJHOMY M3 TpexX BapHaHToOB. Ooma uacmp
9TUX MOJIEKYNl 00BenuHseTcs, 00pa3ys yrieBoAsl (TJIIOKO3Y) U BO-
Iy; TOJTy4YeHHBIE YTJIEBOABI 3aT€M MOTYT IOIMMEpPHU30BaThCS, 00-
pa3ysd Kpaxmaln, IeJIIoNo3y H T.I. /pyeas uacmb ydacTBYeT B
CHHTE3€ aMHHOKHUCIOT, KapOOHOBBIX KHCIOT, CIIHPTOB U 1p. Ipe-
moa uyacmbs Mmonexyn O yuacTByeT B IeNOYKEe peaknHH, B pe-
3yIbTaTe KOTOPBIX TPHO3BI NPEBPAIIAIOTCS B MATUYTICPOMHBIE MO-
JMEKYIBl UCX00H020 6ewjecmea - pudbymnozonudocdara, TemM cambiMm

3aMBIKasg IHMKJI XUMHYECKHX HpeBpameHuid - Cz;-HUKIA, I HHKJI
KaabBuHa.

HTorosoe ypapHeHHe XHMHM4YECKO peakuMH TeMHOBOM ¢a3pl:
6CO0, + 24H C¢H206 + 6H,0.

B manpHeiimem MoryT 00pa3oBBIBaTHCA MOJHCAXapHABI U ApYTHE

OpraHHYECKHEe COCTUHEHUS.

e CxeMaTHYeCKH CBETOBas M TEMHOBas (1)213};1 nmpomnecca q)OTOCI/IHTe-

3a n300paxkeHsl Ha puc. 1.20.

*> Cy-poTocuHTe3. Y HEKOTOPHIX PACTEHUH KAPKHUX 3aCyIITHBBIX MECT
(KyKypy3bl, caxapHOro TPOCTHHKa) (OTOCHHTE3 OCYIIECTBISACTCS
npu HH3KHX KoHHeHTpanuax CO0,. C momompio ocoboro dep-
MeHTa Moiekyna C0O, mpucoeguHseTcs K TpeXyriepomgHo# ¢oc-
bodeHOTTUPOBUHOTPATHON KHCIOTE, B pe3yjibTare 4ero oopasy-
eTcsl 4erslpexyriepojaHas maBelneBoykcycHas kuciora (IIIVK).
OTa KHCIOTa 3aTeM MEepeXOJUT B APYTHe KIETKH JHCTa, TAE OT
Hee CO, oTmemnusercss M HaKaIUIMBAeTCAd B KOJIMYECTBAaX, HE0O0-
XOJUMBIX Ul HOPMalbHOTO HpOTeKaHus (oTocuHTE3a ¢ 0Opaso-
BaHUEM TIJIIOKO3bI.

e KucaorHeiii merafoausm toacTaHkoBbIX (CAM) - cmocob ¢uk-

CalllM JIBYOKHCH YIIepoJia CyKKYJICHTaMH, )KUBYIIUMH B YCIOBHUSAX
OyCTBIHb (KaKTychl, Mono4dau u 7ap.). Onm 3amacaror CO, B BHIE
OpPraHMYECKHUX KHCIOT HOYbI0 KOIJa OTKPBITHI YCThHIIA, & JAHEM
ocymecTBIAIOT poTocuuTe3, otmersiss C0, OT 3TUX KUCHOT.

¢ BakrtepuaiabHblii (GpoTOCHHTE3 - TIPUMHTHUBHAS, OpeBHEHmas ¢Gopma

¢orocunTe3a, OcymecTBIsIeMas (HOTOCHHTE3UPYIOIUME OaKTepUSIMHU

(3eNeHBIMU CEPHBIMH, HMYPIYyPHBIMU CEPHBIMH H IypIypPHBIMU He-

CepHBIMH) C IIOMOINBIO Haxkmepuoxnopogunioe 6e3 NCIONB30BAHUS

BOJBI U 0€3 BBIACICHHS KHCIOpoAa; ncTounuk H n e~- H,8.

HAIL uw HAIO®D - kogpepmenmsr, ydacTBylOmme B OOMEHE Be-
IIECTB, CIyXallue aKIeNTOpaMH aTOMOB BOZOPOJa M DSJIEKTPOHOB B
KJIeTKEe U 00eCIeunBarOIUe MEPEHOC MPOTOHOB U AJIEKTPOHOB B XHMH-
YECKHX PEaKIUAX, MPUIEeM CaMU OHU B ATHX PEAKIUSAX HE y4acTBYIOT.

v

\'}
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v
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i
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KodepMeHTsl - opranuyeckue COEAMHEHUS HeOEeIKosou MPUPO-
IbI, BXOJSAIIHME B COCTAaB aKTUBHOI'O IIEHTPAa HEKOTOPHIX (EPMEHTOB.
CoenuHSsCh C OETKOBHIM KOMIOHEHTOM CIOXHBIX (EPMEHTOB, KO-
(dhepMeHT 00pa3yeT KaTaqUTHUIECKH aKTHBHBIH Komiuiekc. Kodepmen-
ThI JIETKO OTAEJSAIOTCS OT O€JNKOBOH MOJIEKYJIBl U CIy)KaT IEePEeHOCUH-
KaMH{ 3JIEKTPOHOB, OTJAEIbHBIX aTOMOB WJIM T'PYyHI aTOMOB, OTIIEIIIse-
MBIX (epMEHTaMHu OT CyOCTpaToB.

¢ 3nayenue (PoTOCHHTE3a: OH OCHOBHOM HCTOYHHMK MEPBHYHOIO Opra-
HHUYECKOTO BEIECTBA, CAMHCTBEHHBIA HCTOYHHK CBOOOJIHOTO KH-
ciaopona Ha 3emiue u peryusatop comepxkanus C0, B atmocdepe;
sHeprusi, monydeHHas or COJHIAa W 3aMaceHHass B XHMHUYECKHUX
CBS3SIX OPTaHUYECKUX COCIUHEHHIH, HCIOJB3YETCS BCEMU IEeTEpO-
TPOQHBIMUA OPTaHU3MaMH.

XeMOoCuHTE3

XeMOCHHTE3 - MPOIeCC CHHTE3a OPTaHUYECKHUX BEHIECTB, MPOUCXO-
IAIAA 32 CUET SHEPTHH, BBICISAIONMEHCS MPH OKHCICHUU psga HEop-
TaHUYECKHUX COCAMHEHUU (CEpoBONOPOJIa, aMMHaKa, BOJAOPOAA H JIp.).

" XeMOCHHTE3 XapakTEepeH IS HEKOTOPHIX aBTOTPOQHBIX a’3pold-

HBIX U aHa’pPOOHBIX Oak#ie/Mu-XEeMOCHHTETUKOB.

Poap OGakTepHii-XeMOCHHTETHKOB. a3omgukcupyroujue OaxTe-
pUM TIOBBINIAIOT YPOXKAHHOCTH IOYBHI, cepofaxkmepuu CrIoCOOCTBYIOT
MOCTENEHHOMY pPa3pyIIEHHUIO W BBHIBETPUBAHUIO TOPHBIX IOPOJ, ydacT-
BYIOT B OYHINECHUU OT COCIUHEHUU CEPhl MPOMBINIJICHHBIX CTOYHBIX
BOA, Jcenezofaxmepuu BeIpabaTeiBaior Pe(OH);, oOpasyrommuii 6o-
JOTHYIO JKEJE3HYI0 DPYIY, 6000poOHble OAKTEPHUU HCIIONB3YIOTCS IS
MOJYyYEHHsS] TMUIIEBOTO U KOPMOBOTO OelKa.

BuocuHtes 6enka. [eHeTUYECKMUn Koa

BuocunTe3 - MpOIEcC CHHTE3a CI0KHBIX OPraHUYECKUX BEIIECTB
(monmcaxapuaoB, OENKOB, HYKJIEOTHAOB W T.X.) M3 0Oojee MPOCTHIX,
HNPOUCXOASIIUI B )KHUBBIX OpraHu3Max MpH y4acTHH (epMEeHTOB.

BuocunTe3 0eqka - 3T0 mporecc oOpa3oBaHHS OCIKOB M3 aMU-
HOKHCIIOT, OCYLIECTBIISIOIIMICS BO BCEX KJIETKaX W MPOUCXOISIIUN Ha
pruboCcoMax, pacIoIOKEHHBIX B OCHOBHOM B ITUTOILIa3ME.

Kaxmas xnetka uMmeer crnenuduveckuid Habop OeNKOB, Xapak-
TEPHBIX TOJIBKO I 3TOM KieTku. MHpopManus o TOM, Kakue Oeiaku
JIOJDKHBI CHHTE3WPOBAThCS B KJIETKax JaHHOTO OpraHM3Ma, 3alkcaHa B
BUJI€ MOCJIEJOBATEILHOCTH HYKJICOTHI0B B MoJiekyine JTHK.

I'en - yuactox mozekynsl JJHK, xapaxrepusyromuiics ompene-
JICHHOW TI0CJIEeI0BATEIbHOCTBI0 HYKICOTHIOB, B KOTOPOM 3aKOJIUpPO-
BaHa HMHpOpManUs O MEPBUYHOH CTPYKTYype MOJHUICHTUAHOW ILenn
(mocnenoBaTeIbHOCTH AMHUHOKHCIOT B KOHKPETHOM O€JKe) WM HYK-
neotugoB B PHK. B oxnoit monexyne JIHK coxmepxutcs oT coTeH mo
JECATKOB TBHICSY T'€HOB.
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I'eneTuyeckuii KOJ - 3TO €IMHAs CUCTEMa 3allMCH HAcCJEICTBEH-
HOW WHQoOpManuu B MoyieKylax HykienHoBbIX kucior JJHK m u-PHK
H BUJC II0OCIEA0BAaTEIbHOCTU HYKJICOTHAOB.

e CBOHCTBA IreHETHYECKOro Kojaa:

* TPHIUIETHOCTh: KaXJas aMHHOKHCIOTa KOTUPYETCS OIpeieNcH-
HBIM TPHUIUIETOM (MM KOZOHOM) - COUETAaHHEM TpeX IOCIeqoBa-
TEIBHO PACIOJI0XKECHHBIX HYKJICOTH/IOB;

* MHOECTBEHHOCTHh (WM M30BITOYHOCTH): OJHA U Ta )XKE& aMHHO-
KHCJIOTa MOJXET KOJUPOBATHCS HECKOJBKUMH Pa3IUYHBIMH TPH-
minetamu (ot 2 10 6);

* OJHO3HAYHOCTh: KAXIBIH TPHUIUIET KOTUPYET TOJHKO OJHY aMu-
HOKHCJIOTY;

* HeNepeKpPbIBAe€MOCTb: OJHMH HYKIEOTH] HE MOXET BXOJAHUTH B CO-
CTaB COCEJIHUX TPUIIJIETOB;

* HempepbIBHOCTb: T€HBl B LEMU HYKJICOTHIOB HMEIOT CTPOrO (UK-
CHPOBAaHHbBIE CTAPTOBbIe (MM MHULIMUPYIOLIHE) KOJIOHBI U Tep-
MHHHUPYIOIIHE KOTOHBI, CHTHAJIH3UpYIONINE 00 OKOHuanuu CUH-
Te3a TMOJUNENTHAHON IlemH; BHYTPH IOCIEJOBATEIbHOCTH HYK-
JIEOTUAOB I'eHa «3HAaKH NMPENUHAHUA» OTCYTCTBYIOT;

* YHHBEpPCaJbHOCTb: OJMHAKOBBIE TPHUIUIETH KOAHMPYIOT OJHY U Ty
’K€ aMUHOKHCIJIOTY Y BCEX XUBBIX OPTaHHU3MOB.

MaTpu4HBIid CHHTE3 - CHHTE3 MOJEKYJ CII0XKHBIX OPraHUYECKHX
ucmiects (6enka, PHK, JIHK) u3 Gonee mpocThiXx Ha OCHOBE I'eHETHYE-
ckoil mH(pOpMaluH, 3aKOUPOBAHHON Ha MaTpuIle.

MaTtpuua - 370 rotoBas crpykrypa (monexyna JHK wmm un-PHK),
cojepikamas 3aKoJMPOBAHHYIO I'€HETHYECKyI0 MH(opManuio, B COOT-
HETCTBUH C KOTOPO# OCYIIECTBISETCS CHHTE3 HOBOH CTPYKTYPHI.

KomoH - Tpu psiioM pacIojOKEHHBIX HYKJICOTHIA B MOJEKYyJax
JHK nmmm u-PHK, xogupyromue oqHy aMHHOKHUCIOTY.

Peaknuu MaTpu4HOro cuHTe3a: pedynauxayus monexynsl JTHK,
« uare3 u-PHK (mpanckpunyusa), coopka monexynsl 6enka (mpanc-
NAYUA).

*> VYramnel mpouecca 0MOCHHTe3a fesKa:

mpanckpunyus (1-it sram),

mpancaayua (2- oram).

ITpn 3ToM mapayuIeNnbHO JOJDKEH MPOXOIUTH IMPOIECC PeKOZHUUUU.

Nndopmanus o mociaeqoBaTEIbHOCTH AaMHHOKHCIOT B MOJEKYyJe
Oenka comepxxutcs B ree moiekynsl JIHK, koropas HemocpencTBeH-
HOTO y4YacTHs B CHHTE3€ OCJIKOBBIX MOJICKYJ HE IPUHUMAET, a JHULIb
nepenaeT HyXKHYI0 nHpopMmanuio Moiekyie-nmocpennuky u-PHK.

e TpaHcKpMIUMS - IPOLECC KCUUMBIGAHUA» TCHETUYCCKOW HHPOp-
mauuu ¢ mosekynsl JIHK u konupoeanue ee na monexyny u-PHK.
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Mexanu3m Tpanckpunuun: depment PHK-nonumepasza packpy-
yuBaeT JBOHHYI cnupainb Moaekyinsl JHK Ha yuacTke, cooTBercT-
BYIOIIIEM OIpeJeIeHHOMY IeHy, W OOHa)kaeT OJHYy M3 Ilelel CHUpalu.
JBurasice BAOJIb 3TOM IleNU U BCTPETUB MHULMUpYIomuil konoH, PHK-
moJuMepa3a HadMHAaeT MOJOUpPaTh B KapHOIJIa3Me HYKICOTHIBI, KOM-
nneMmeHTapusle HykineorunaMm reHa JHK, u coedunsem ux ¢ yenouxy
n-PHK (momexynsr undopmamnmonnoit PHK). Ilpomecc 3aBepmaercs
nocie toro kak PHK-moinumMepasa BCTpeTHUT B LENOYKE HYKJICOTHUIOB
JHK rtepmunupyomuii komon. Takum o6Gpa3oM, B pe3yibTaTe TpaHC-
KpUINIHUY OCIEA0BATEIbHOCTh HYKICOTHIOB, PAacIOIO0XEHHBIX Ha yda-
CTKE OT MHULIHMHUPYIOIIEro A0 TEPMUHHUPYIOIIETO KOJOHA, «IIEPEHUCHIBA-
eTcs» B MOCIeN0BaTeIbHOCTh HyKieoTun0B u-PHK.

*  Kaxpapiit Tpumier nykineotunoB u-PHK sBnsercs kodonom, no xo-
TOPOMY B TIpoliecce COOpPKH MOJEKyJbl Oeiaka OyaeT moabupaTthes
COOTBETCTBYIOIIAss aMHUHOKHUCIIOTA.

CunresupoBanHas B anpe u-PHK orgenserca or JHK u uepes
HOPHI sIIEPHOH 000JI0YKM MOCTYIAeT B MHUTOILUIA3My, IZie IPHCOEIUHS-
eTCsl K OJHOM WM HECKOJIbKHM pubocoMam.

e Pexornmnms - 3T0 mpouecc «yzuaganusy» Monekynoit T-PHK (tpanc-
noptHoit PHK) cBolicTBeHHO# eif aMHHOKHCIOTH U o00pa3osanie
komnaekca T-PHK + akTuBHpOBaHHasi aMHHOKHCJIOTA.

Crtpoenue mouexysnl T-PHK.

brarogaps omnpeneinreHHOMYy pac-
MOJOKEHUI0 KOMINIEMEHTApHEIX HYK-
JI€OTHJI0B M 00pPa30BAaHUIO MEXIY HEKO-
TOPBIMH H3 HHUX BOJOPOJHBEIX CBs3el
Monekyna T-PHK nanomunaer mo ¢op-
Me smcTt kiesepa (puc. 1.21). Ha ee
6éepxyuike pacIoONOXKEH aHTHKOAOH -
TPUIUIET CBOOOJHEIX HYKJIEOTHAOB, OT-
BETCTBEHHEIH 3a y3HaBaHHE COOTBETCT-
BYIOIIEro (KOMIUIEMEHTApHOTO eMy) KO-

noHa Mmolekynsl u-PHK. 5
Ocnosanue wonexynsl T-PHK sB-  Puc. 1.21. CTpoenne T-PHK:
JASeTCSl AKUENTOPOM, T.C. CIYXHT Me- 1,2, 3, 4 - y4acTkn komnne-

MEHTApPHOro COeAMHEHUS HyK-
neotnaos, 5 - akuenTop,
6 - aHTMKOAOH

CMOM npuKpenieHus HMMEHHO TOH U
TONBKO TOH @MUHOKUCIOMBI, KOTOPOWH
COOTBETCTBYET AHTUKOJOH JaHHOU MoO-
nexynsl T-PHK.

MexaHu3M peKOTHHIMH: aiIs Toro 4todsl Moisekyna T-PHK
MoOrJa NPUCOCIUHUTH K CBOEMY AaKIIENTOPHOMY KOHIY aMUHOKHUCIOTY,
HEeoO0X0oaMMO, YTOOB aMHHOKHCIIOTa ObIa aKmueupogéama, T.e. UMela
oTpeneIeHHYI0 N30BITOYHYIO SHEPTHI0. AKTHBAIUS aMHHOKHCIOT HpO-
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HUCXOJUT B IUTOILUIa3ME C MOMOMNIBI0 CHENHANBHOTO (epMeHTa (aMHu-
noanui-t-PHK-cunHTeTa3sr), kotopeiii pacmemniser Monekyasl AT® u
MepeNaloT BBHIJCIUBIIYIOCS TPU 3TOM JHEPTUI0 MOJIEKYJIaM aMHHOKHC-
10T. Monexkyna m-PHK evidupaem u3 yumonnasmvl coomeemcm-
YWY ee AHMUKOOOHY AKMUSUPOGAHHYI0 AMUHOKUCIOMY U nepe-
Hocum ee 6 pubocomy. Onna monekyna T-PHK moxer Tpancmoprtupo-
BaTh TOJIBKO OJTHY aMUHOKHUCIIOTY.

e TpaHcasuusa - 3TO BTOpPOI 3Tam CHUHTE3a Oelika, BHIIOJHIEMBIN pH-
6ocomMaMH 1O TpUHOHIY KoMIuieMeHTapHoe™ konona u-PHK wu
antukonona T-PHK. B mpomecce TpaHciasuuum ocyuiecTBisercs
pacmuppoBKa TEHETHYECKOW WHGMOpPMANUH, MEPEHOCUMOI MoJie-
kynamu u-PHK, n «mepeBoa» ee ¢ HYKIEOTHAHOTO KOJa Ha aMu-
HOKHCJIOTHBIH.

Mexanu3m TpaHcassuun. [Uis TpaHCISAOHH HEOOXOAMMO, YTOOHI
nens u-PHK okxazamace B kanane, oOpasyromeMcs MeXAy MEHbHIeH u
Gonpmelt cyOvenuHnnaMu pubocoMbel. B mpomecce TpaHCHSIMHM 3Ta
[eNb ABUXKETCS M0 KaHaly, Tak 9TO B HEM B KaXXJbIii MOMEHT BPEMEHH
HaxoIuTcsa Bcero aBa koaoHa mousekyisl u-PHK. Tpancnsuus naunna-
eTcsi ¢ HHNIHMAIMH, KOTAa Yepe3 KaHal pHOOCOMEI NPOHIET cTapToBas
aMUHOKHCIOTa (Memuonun). B Oonpmryro cyObequHUIy prOOCOMBI
HEMpPEepBIBHO MOCcTynawT komIiuiekchl T-PHK + amMuHOKMCIOTa, KOTOpHIE
CMEHSIOT ApYT Apyra, IpudeM B TI000H MOMEHT BpeMEHH TaM HaxXo-
IATCA JBa KOMILIEKCa, pacHoloxkeHHble psaaoM. Eciu anmukodon
m-PHK oka3zvieaemca komnaemenmapusim kooony u-PHK, mo kom-
niaexc m-PHK + amunoxucioma epemenno npucoedunsemcsa K Uye-
nouxe u-PHK. Ko Bropomy kxomony u-PHK mnpucoeounsemcsa emo-
poii  komnnexkc T-PHK + ammuokmciora. C momompio (epMeHTOB
Medncoy aMUHOKUCIOmMAMU DTUX KOMIUIEKCOB YCMAHAGIU6AEMCA Nen-
Muonaa c6a3b U OOHOGPEMEHHO Ppa3pyWiaiomca CeA3U Mexucoy nep-
eout amunokucnomou u m-PHK u mexncdy nepeou m-PHK u uenou-
koii u-PHK. 1-PHK yxonmut u3 pubGOCOMEl 3a ciexyiomieii aMHHOKHC-
notoll, a unenouka U-PHK caBuraercs Ha oauH TpumieTr, W Ipolecc
nosropsieTcs (puc. 1.22).

Puc. 1.22. Cxema
6nocuHTe3a benka:

1 - pactywas 6enkosas Lenb,
2 - y4aCTOK BbIMOSIHEHUS MpUKa3a,
3 - y4acToK MOyYeHUst KOMaHabl,
4 - aHTUKOAOH, 5 - pa3Hble T-PHK

CO CBOMMMW aMUHOKMC/IOTaMK,
6 - HanpasneHue AsnxeHns n-PHK
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B pesynvmame Kaxcooco maxozo wiaza Mmonekyaa 0yoyuie2o
Oenka yeenuuueaemcsa HA O0O0HY AMUHOKUCIIOMY & CHIPOZOM COOM-
eemcmeun ¢ nopaoKom, ykazauuvim monexynou u-PHK. Cunrte3 mno-
JUNENTHAHON OeNKOBOHM LIeNM 3aBepuiaeTcs TOraa, Korja B pudocoMmy
nonanyt tepmunupyroumue kononsl U-PHK. Ilocne storo monunen-
TUIHAS 0enKoeas MONeKyla OMOeNAemcs Om pubocomsl u nocmy-
naem ¢ kananvyvt IIIC, tne npuoOperaeT CBOWCTBEHHYIO e€il Mpo-
CTPAHCTBEHHYIO CTPYKTYDY.

* OpnHa monekyna u-PHK mnosBo-
JSeT CUMTHIBATh C cels mHpOp-
MallMI0 Cpa3y HECKOJIBKUM pH-
6ocomam.

Monmcoma - 3TO KOMILIEKC,
cocrosmuit u3 u-PHK u Heckoub-
Kux (0T 5-6 100 HECKOJbKHX Je-
CATKOB) puboCOM.

* IlonmucomMsl NO3BOJIAIOT OJHO-
BPEMEHHO OCYLIECTBIISATh CHH-
T€3 HECKOJIBKMX MOJUIENTH/-
HBIX 1ened (puc. 1.23).

* CuHre3 OCNKOBBIX MOJIEKYII
HNPOUCXOAUT HENPEPHIBHO; 3a
1 mun o6pasyerca 50-60 Twic Puc. 1.23. Cuntes
NeNnTUAHBIX cBA3eid. OnHa Mo- Genka Ha nonucome:

nekyja Oellka CHHTE3HPYeTCs 1 - 3HaKk npenutanus, 2 - u-PHK,
23 3-4 ¢ 3 - pacTylume 6enkoBble Lienu

Katabonuam (aHepretnyeckun oGmeH)

Kara6oam3m (wim JHepreTHYecKMid 00MeH, AMCCHMUJISIIHS) -
9TO COBOKYNHOCTH (PEpPMEHTATUBHBIX pPEaKIHH pacujenienus CIOXKHBIX
OpraHWYECKHUX COSAMHEHHWU (B TOM YHCIIe MHIIEBHIX BEIIECTB) Ha Oojee
MPOCTHIE BEIIECTBA, COMPOBOXKIAIOIIUXCS 6bl0eIeHUEM IHEPIUU.

* Ilpu 3TOM 4YacTh PHEPIHH PACCEHBAETCS B BHJE TeIIa, a 4acTh aK-

Kymynupyemca 6 makpoipeuueckux ceéasnax A T u wucnonblyercs

U oOecTiedeH s MPOLEeCCOB JKU3HEACITEIEHOCTH KIIETKH.

* OCHOBHOE BENIECTBO, UCIOJIb3yeMOE€ KIETKAMH Ui TOJNYyYeHUs

SHEPTUH, - 21I0K03d.

*> Jransl (cTaauu) Katadoauzma:
* MOATOTOBUTEIbHBIH,
*  OECKHCIOPOIHBIH,
* KHCJOPOIHBIN (OTCYTCTBYET y aHadpPOOHBIX OPTaHU3MOB).
*> JloaroToBUTEIbHBIH TaN (WM MHUIIEeBapeHHE): OUONOAUMEDDL pac-
wenaamecs 00 MoHomepog: OEnKd - 10 aMHUHOKHCIOT, MXUPHI -
JI0 TJIMIEPHHA U XHUPHBIX KHUCJIOT, YIJIEBOJBI - 10 TIIOKO3bI, HYKIJIe-
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MHOBBIE KHCIOTBI — JI0 HYKJICOTHIOB. IIpoTexaeT B muTOMIa3zMe
KJIETOK M MHIIEBapUTEIbHOM TPAKTE XMBOTHBIX M yenoBeka. Compo-
BOXK/1aeTcsd HauOOJBUIMM BBIJIEJICHUEM JHEPTUU B BUIC Mend.

* OeckuciopoaHsli U (y adpoOHBIX OPraHM3MOB) KHCIOPOJAHBIN 3Tarbl
KaTaboNn3Ma COCTaBIIAIOT MPOLECC KIEMOYHO20 ObIXAHUA.

AspobHOEe KNeToYHOoe AblxaHue

KneTroyHoe abIXaHHe - COBOKYIIHOCTb NPOLECCOB OKHCICHHSA Op-
TaHUYECKUX BEIIECTB B KIETKaX OPraHU3MOB, CONPOBOXKAAOUIUXCS
UBIJIEJIEHUEM DHEPIHH, U HAKOIJIEHHWE 3TOH sHepruu B Mojekyiaax AT
H (opMe, TOCTYNHON KJIETKe I €€ MOCIeAYIOIEero HCIoIb30BaHuUs.

* B 3aBucuMOCTH OT y4acTusi MJIM HEy4acTUs KHCIIOpOJa B Ipolec-
ce JBIXaHUs pa3lInyaloT aIpodHoe VI AHAIPOOHOe OblXaHue.

e Jlpu ar000M cnocofe AbIXaHUSA B KOHEYHOM MTOre MPOMCXOAMUT
NMepeHoc BOJOPOAA, OTHIEMJISIEMOr0 OT OKHMCJIAsSeMbIX COeIHHe-
HUIi, HA HeopzanuyecKkoe BeweCTBO (BOAY M Ip.).

A>po0HOe AbIXaHHe - AbIXaHUE, IIPU KOTOPOM MOTpeOIseTcs: CBO-
OGomHBIH aTMOC(EpHBIH KHCIOPOI.

AdpoOBI - OpraHu3Mbl, OOUTAIOINE B Cpeae CBOOOJAHOrO KUCIOPOAA
(GONMBPIIMHCTBO PAaCTeHHH, JXUBOTHBIX, TPHOOB U MUKPOOPTaHU3MOB).

* DecKHCJIOPOAHBINH (MM aHAIPOOHBIN) dTAN: MOHOMEPbI, 00pa3o-
BaBIIMECS Ha IEPBOM DJTale, npemepneeaiom OdanbHeiiuiee pac-
wiennenue oe3 yuacmus kucinopooa. (Ilpumep: tauxosm3 - dep-
MEHTaTHUBHOE aHa’poOHOE pacllerIeHUe TII0KO3bl 10 MUPOBHUHO-
rpaJHON KHUCJIOTH.) BhInensiomascs npu 3TOM IHepzua uacmuy-
HOo 3anacaemca 6 makpoipeuueckux ceazax AT®. Ilporekaer B
UTOIJIa3Me KJIETOK NpH y4acTHH (epMEHTOB; ¢ MeMOpaHaMH He
CBsA3aH. Y aHa’3pOOHBIX OPraHU3MOB 3TOT 3TAIl - KOHEYHBIH.

* B XKHMBOTHBIX KJETKaxX B pe3yJbTaTe INIMKOJIM3a U3 OQHOH Moiie-
KyJIbl TIIOKO3bl 0Opa3ylOTCS IBE MOJIEKYJbl MHPOBHHOTPAAHOMN
KHCJIOTHI U J1B€ MoJIeKyasl ATO:

C¢Hj,06 +2A0D + 2H3P04 -»2C3H403 + 2AT® + 2H,0 + O,;
npu 3toM 60% sHeprun Beiaensercs B popme Terorsl, 40% uner
Ha cuHTe3 ABYX Mojekyl1 ATO.

e Kucaopoaubiii (vuin a’po6HbIil) 3Tanm: oOpa3oBaBIIMecsS Ha Ipe-
JOBIYIIEM JTale eeujecmea OKucaaomcea (npu oocmyne KuUcio-
pooa u npu yuacmuu pepmenmos) 00 KOHEUHbIX NPOOYKMOG -
H,0 u CO0,, c ewvidenenuem 6016u1020 Konuuecmea IHepsuu u
akkymynayueii ee ¢ moaekynax A Td. OcyumecTBiaseTcs B MHTO-
XOHJIPUSX.

* OTtoT 3Tan BKIO4aeT HMKJA Kpedca u mporecchl OKHCJIHTENb-
HOro ¢ochopuanposanus.

e Iuka Kpe6ca (nnu mukJa JUMOHHON KHCJI0THI, puc. 1.24)- npo-
necc (EepMEHTATUBHOTO OKHCIEHUS TPU- M JIUKAPOOHOBBIX KH-
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cnoT (B YaCTHOCTH, MHUPOBUHOTPAJHOW M MOJOYHOH KHUCIOT) C
o0pa3oBaHHEM JIHOKCHIA YIJIepoia ¥ aTOMapHOro BOJIOPOJA.

CHauyana nuUpoBUHOTpagHass (MJIM MOJOYHAs) KHUCIOTA, COSIUHS-
scb ¢ kogpepmenmom A (Ko-A) u Boimensas monexyrny CO,, mpe-
Bpamaercs B auemun-KoA. Auetun-KoA pearupyer ¢ wasene-
60YKCYCHOIl Kucniomoil, o0pasys TIpU DTOM JUMOHHYIO KUCTIOMY,
KOTOpasi 3aTeM BCTYNMaeT B LMKI (EPMEHTATUBHBIX peakuui. B
pe3yJbTaTe OHA mepsaem amombvl 6000p00a W SICKTPOHBI U 6HOBb
oopazyem waeenegoykcycuyio kucaonmy u CO0, (IUKI 3aMBIKaeT-
cs1). B mukne KpebGca Takke mpoUCXOIUT BOCCTAHOBICHHE HEKO-
TOPBIX ()EPMEHTOB, YYACTBYIOIIMX B OOECHEYECHHUH MPOLECCa Jbl-
XaHUs. 3a CYET SHEPTUH, BBHICBOOOXKAAIOUICHCS B HEKOTOPHIX peak-
LIUAX IUKJIA, 0 €ro XOAy CHHTE3UPYIOTCS ABe MoyeKylnbl ATO.

HUroroBble ypaBHeHHs]I pacuienjeHuss (OKUCICHHS) MUPOBUHO-
TpagHON W MOJOYHOM KHUCIOT:

C3H403 + 3H,0 — 3CO0, + IOH; C.,H¢O3 + 3H,0 -> 3C0, + 12H.
VYTraeKkucnbslid ra3 BbIACISETCS M3 MHTOXOHJAPHH B OKPYKaIOIIYIO
cpeny, a aTOMbl BOJAOPOJa OKA3bIBAIOTCS CBA3AHHBIMH C MOJICKY-
namu, kpaTko HassiBaeMbiMu HAJI, B xommuekcet HAJI'H.

OxucanrensHoe gochopuanposanne

"

y

Ipu commwxenun kommiekcoB HAJI'H ¢ BHyTpeHHeit memOpa-
HOIl MHUTOXOHJIpPHUH aTOMBI BoAopoaa ormemniarorces or HAJl u
HNPHUCOEAUHAIOTCS K BCTPOCHHBIM B. 3TY MeMOpaHy MOJEKyJIaMm
0c0o00ro TPaHCIOPTHOTO JKEJIe30CoAepKaliero 0enka — HepeHoc-
YHKa KaTHOHOB, TUCCONMHpPYS TPU TOM Ha MpoToHsl H' u smek-
tpousi e: H—» H +e".

COOH
MepecTpolika
[KoA| CH, MOneKynbl
5 HOC-COOH-
AueTtun- CH,
' KoA COOH Monekyna
HAYANO cooH JIMMOHHas kucnoTa oTaaeT 2H
(6 aTomMoB yrnepopaa)
co
CH, LLlaBeneBoykcycHas
COOH Kncnorta
Al H+HvA (4 aToma yrnepoaa) A Monekyna
LAA'—X / ™coHn oTaaet
. . > OAMH aToMm
nanswomca  HA* y EO] (5 atomoB yrnepoga) yrpepcuwa
ewe 2H ‘\‘4 — B Buge CO,
(pAILL o
atoma N
1HAO-H+H1 4y
DA y rnepoaa nansTca
OAL A yrnepoaa) 2H u CO,
npucoeanHseT
2H Wi Ado+oy

AO6bpasyetca ATO

Puc. 1.24. Uukn Kpebca
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+ C momompio 6ejka-TepeHocunka KaTHOHBl Bojopoxa H' mponu-

KalT Yepe3 BHYTPCHHIO MEMOpaHy MUTOXOHIPHH B MEKMEM-
OpaHHOE MPOCTPAHCTBO (MEXaHU3M aKTHBHOTO TPAHCIOPTA) U
HAKaIIMBAIOTCS TaM, o0pa3ysi NPOTOHHBIA pe3epByap.
DneKTpOoHbl, 00pa30BaBIIMECS HPU AUCCOLHUALMK aTOMOB BOJO-
poja, MOCIenoBaTebHO IMEPEeNaloTCs OT OJHOTO IEPEHOCUYHKA K
IpyroMy K BHYTPEHHe#W cTopoHe MeMOpaHbl (0OpameHHOU K
MAaTPUKCY) M C TOMOIIBI0 (epMEHTa OKCHIA3bl MPUCOCIUHSAIOTCS
K KHCIIOpOXy, 00pa3yst aHMOH KHCIOpOJa:
0, +2e-— 0]-.

B pesynbrare paszieneHHs IOJOXKHUTEIBHO M OTPUIATENBHO 3aps-
JKEHHBIX YaCTHIl MEXIYy BHEIIHEH M BHYTPEHHEH CTOpPOHAMH
MeMOpaHbl 0oOpa3syercs ajekTpuueckoe moie. Korma oHO JOCTH-
raeT HeKOTOPOH KPUTHYECKOH BEIMYMHBI, B MOJIeKynax depmeHra
AT®-cuHTeTa3Bl, BCTPOCHHOTO BO BHYTPEHHIOIO MeMOpaHy, OT-
KPBIBAIOTCS IPOTOHHBIC KaHAJbI, 110 KOTOPHIM mpoToHbl H yct-
peMISIOTCST B MaTpuUKC MUTOXOHApuH. [lpu sTOM 6widensemcsa
9Hepeus, Oonbiias 4actb KOTOpod (55%) udem na cunmes mo-
nekyn AT® vz AJI® u pocdopHOit KHCITOTHI.
Iporonst H' coennHAOTCA ¢ aHMOHAMM KHCIOpPOAA, 00pa3ys Bo-
Iy U MOJEKYIApHBIA Kucaopon 0;:

4H" + 2 0\~ -> 2H,0 + 0,.
B oTo0if peaknuu nBa M3 KaXIbIX UYETBHIPEX aTOMOB KHCIOpoOAa
CBA3BIBAIOTCS B MOJICKYJIaX BOJIbI, IO3TOMY B HpPOLECCE ABIXaHHS
B ILEJIOM KUCIOPOO PACXO0yemcA.

> HUTorosoe YpaBHEeHHE KHUCJTOPOAHOIO 3Tama:

2C3H403 + 60, + 36 AJI® + 36H3PO4 —6CO0, + 36 AT® + 42H,0.
3ameuanus

* B pe3ynomame pacuiennenus o00HOU MONEKYIbl 2NIOKO3bl 00pa-

3yemca 38 monekyn AT®: ua Geckucnopoanom stame - 2ATD u
Ha KUCIOpoAHOM 3Tame - 36ATd. OTu Moyekynsl BBIXOJAT 3a
npeaesbl MUTOXOHAPUM U Y4acTBYIOT BO BCEX BHYTPUKIIETOYHBIX
mpoieccax, B KOTOpbIX HeoOxomuma sHeprusi. Pacmennssics, AT®
otaaet sHepruto u B Bune AJI® u docdara Bo3Bpamaercs B Mu-
TOXOHJAPHUHU.

CBo6oaHblit kucnopon 0,, MOCTynarOMKUi B MUTOXOHAPUHU B NPO-
ecce JBIXaHUs OpraHM3Ma, HEOOXOIUM i NPUCOCAMHEHUS
npotoHoB Bomopona H . B ero orcyrcrBue konmentpanus H

BO3pocia Obl 0 HEKOTOPOTO IMPEAEIbHOr0 3HAYEHHUs, MOCIE Yero
a’pOOHBIN MpoLecc B MUTOXOHAPUSIX MPEKPATUICST OBbI.

ITpu HemocTaTke B KIETKE TJIIOKO3bI B IPOLECC IBIXaHUS MOTYT
BKJIIOYATHCS JKUPBI M OCJIKH.
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AHaspobHoe abixaHne. Bpoxexune

AHa’poOHoe AbIXaHHe He TpeOyeT moTpebiieHusT KUCIopoaa.

AHa3po06bl - OPTaHNU3MBl, CIOCOOHBIE OOUTATh B OECKUCIOPOIHOMN
cpexze.

Ilpumepvr aHa’3poOOB: MHOTHE BHUJABl OaKTepHi, MHKPOCKOTIHYEC-
cKkue TpuOBl; aHa’poOHOE IBIXaHHE BO3MOXKHO TAaKXX€ y MBIIICYHBIX
KJIETOK M KJIETOK PAaCTeHHU IPH HEIOCTaTKE KHCIOPOIa.

Oo0auraTHbie anadpoObl (Oakrepus 60Tynu3Ma M Jp.) CYIIECTBY-
10T TOJBKO HPHU MOJHOM OTCYTCTBHH 0, (KHCIOpOA AN HUX TyOUTENeH).

@akyIbTaTHBHbIE aHAIPOOBI (IPOXIKU, YSPBU-TIAPA3UTHI U AP.)
MOTYT CyIIecTBOBaTh Kak 6e3 0,, Tak U B €ro MpPUCYTCTBHUHU.

Bpoxenue - aHa’»pOOHBIH OKHCINUTEIHHO-BOCCTAHOBHUTEIbHBIN
MIPOLIECC PaCIICIUICHUS B JU30COMax KJIETKH OPraHHYECKHX COeIHHE-
HUI 10 MOJIOYHOH KHCIOTHI M BOZBI, STHJIOBOTO CIIHPTA M yTIEKHUCIO-
ro rasa (WM HEKOTOPHIX IPYTHX MPOCTHIX HPOAYKTOB), MOCPEACTBOM
KOTOPOTO OPTaHU3MBI IOIYyYaroT YHEPTUi0, HEOOXOAUMYIO I KH3HE-
NEATEeIbHOCTH.

e [lpu OpokeHHH NPOUCXOAUT MEPEHOC BOJOPOAA, OTHIEMJIAEMO-
ro OT OKHC/JfieMbIX COeJIMHEHUi, HA oOpcanuueckoe BeleCTBO
(MOJIOUHYIO KHCIIOTY, STHIOBBIHA CIIUPT U Op.).

* Buabl OposkeHHs] B 3aBHCHMOCTH OT 00Opa3yromMXCA IPOIYKTOB:
MonouHoKkucioe (MOJIIOYHOKHUCIBIE OaKTepHH, MBIIICYHBIC KIIET-
ku npu HegoctaTke (), MAacCISTHOKHCIOE, YKCYCHOKHCIIOE, CRUp-
moeoe (IpOXKN) U Ap.

* Moao4YHOKHCT0€e OpoiKeHHe: B pe3yibTaTe INIMKOJIM3a M3 OJHOI
MOJIEKYJIBI TJIIOKO3BI 00pa3yroTcsi BE MOJEKYJIBl ITHPOBHUHOTPAL-
HOW KHCIOTHI (KOTOpas 3aTeM IIpEBpalIacTCcsi B MOJOYHYIO) M JIBE
Monekynsl ATO:

C¢H,,06 + 2AJ]® + 2H;P04 — 2C3H405 + 2AT® + 2H, 0 + O,.

* CnuptoBoe Opo:KeHHMe: IMPOTYKTAMHU TJIMKOIHM3a SBISIIOTCS ITH-
noBeli cniupt, AT®, Boa M yriexucislid ras:

CeH206 +2A0D + 2H3P04 — 2C,HsOH + 2ATD +2CO0;, + 05.

1.6. BocnpousBeneHue KJIE€TOK
KneTo4YHbI LMKN

Pa3BuTHe MHOTOKJIETOYHOTO OpraHu3Ma OOBIYHO HAYUHAETCS C
eIMHCTBEHHON KJIeTKH. B mporecce pocra opraHn3Ma KOJHYECTBO Kile-
TOK B HEM BO3pAacTaeT B THICSYM M MWUIMOHBI pa3. B TeueHue KHU3HU
MHOTHE KIETKH MOBPEXKITAIOTCS WM IOCTENEHHO «HU3HAIIMBAIOTCA» H
3aMEHSIOTCS HOBBIMU.

Hogvie knemku eo03nuKkaiom 6 pe3yivmame OeleHUs HAOBOe yiice
cyuiecmeyouux.
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» JlensTcst HE BCE KIETKH; HEKOTOPHIE CHOCOOHBI JEIUTHCS TOJIBKO Ha
pPaHHHX CTAAMAX Pa3BUTHI OpPraHU3Ma, JAPYTUe - TOJIbKO MpPHU MO-
BPEKICHUU OPTaHOB M TKAHEH, B COCTAB KOTOPBIX OHH BXOJMST.

* BHOBb 00pa3oBaHHBIE KIETKH CIOCOOHBI K JICJICHHIO IIOCJIE HEKO-
TOPOTO IIEPUOAA POCTa.

e CnocoObl fnejieHUS] KJIETKH: MUmMO3, HpsaAmoe OuHAapHoe OelleHue,
amumo3s, Mmeiios.

KiieToYHbIi IUKJ - 3TO MEPUOJ] B KU3HEJAEATCIBHOCTH KIECTKH OT
€e BO3HUKHOBEHHS B pe3yJbTaTe NEICHHS MATEPHHCKOH KIETKH IO cO0-
CTBEHHOTO JIEJICHUSI WM 10 THOENH.

MuUTOTHYECKHH LHMKJI - COBOKYIHOCTH IPOLECCOB, IMPOTEKAIO-
IMX B KIETKE OT OJHOIO AEJICHUSA 10 APYroro, BKIKYas MOATOTOBKY K
JICJICHUIO U CaMo JCJICHHUE.

* B HempepbiBHO pPa3MHOXAIOIIMXCS TKAaHEBBIX KJIETKaX MHOTOKJIE-

TOYHBIX OPraHU3MOB KJIETOUHBIM IUKJ COBMAJAET C MUTOTHYECKUM.

¢ Ilepuoanl MHUTOTHYECKOT0 UHUKJIA: HPECUHMEMUYECKUll, CUHMe-
muueckuil, nocmcunmemuueckui, mumo3 (puc. 1.25).

14

HWureppaza — npomexyTok
KHU3HEACATEIBHOCTH KIETKH MEXIy
IByMS MHTO3aMH; XapakTepHa HH-
TEHCUBHBIM CHHTE30M BEHIECTB U
pocTOoM KIJIETKH. Bxkirodaet npe-
CUHmMeEemu4ecKuil, CUHmMemuU4ecKuil
I nOCHICUHMEMUYeCKUll TIePUOIHI.
> JIpecuHTeTHYEeCKUH (MIU MOCT-

MuoTH4Yeckuil) mepuoa (060-

3Haqaercs C()

e IIpogo/:KuTENBLHOCTb: Ha4YH-
HaeTcsl cpa3y IOCie IEICHUS U
JINUTCA, B 3aBUCHMOCTHU OT THU-
na KJICTKH, OT HCCKOJIBKHMX Ya-
COB JI0 HECKOJBKHX JIET U JeCs-

TUTICTHH.

¢ OcHOBHBIE TIPOLECCHI: HHTCH-
CHUBHBIII MeTabonmm3M © pPOCT Puc. 1.25. Lukn KneTku:
kierku; cunre3 u-PHK, Tt-PHK, 1 - umkn knetkn, 2 - nHTepdasa,

p-PHK, cTpykTypHBIX Genkos u  3-A€NeHWe kneTkn, 4-<31-dasa,
pepmentos, AT®, makonnenne ° "3-tasa, 6 - C2-baza, 7 - MMTO3,
! _ 8 - npodasa, 9 - metadasa,
nykneorunos AHK; o6pasosa- 10 _ aHadaza, 11 - Tenodasa,
HHE B KJIETKE OpraHoumoB (Mu- 12 - LMTOKMHES, 13 - MaTepuHCKas
TOXOHAPHUIl, XJIOPOMIACTOB, PH- Knetka, 14-poyepHue KIeTku
6ocom, DIIC u ap.).
e CoaepxaHue reHeTHYECKOr0 MaTrepuasa: 2nlxp; AMIUIOHIHBIN
HabOp XPOMOCOM, KaxJasi XpoMOCOMa COJCPKUT OOHY XPOMATHIY.
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e CuHrernveckuii mepuoa (o6o3Hauvaercsa 8)

e JIpomo/ZKNTEJBHOCTb: OT HECKOJBKUX MHHYT A0 6-12 4.

* OcHoBHble mpomneccol: pemnukanus (yasoenue) JIHK; cunrtes
0CJIKOB-TUCTOHOB (Cc HUMHM cBs3biBaeTcss Kaxngas HutTh JJHK),
PHK, ¢epmentoB, ATD u np.

* Coaep:xaHue TeHeTHYECKOro MaTepuaja: 2n2xp (IUIIOHAHBIN
Habop Xxpomocom).

e IlocTcuHTeTHYeCKHil (MIM MpeMHOTHYeCKHUil) mepuon (oOo3Hadva-
ercs Cy)

e IIpoaokuTeJbHOCTD: 3-4 1.

¢ OcHOBHBIE TNpoOLECChl: HHTCHCHUBHBIN cuHTe3 OenkoB, u-PHK,
AT®; nakomieHuEe SHEPTHH; JEICHHE MUTOXOHJIPUH H XJIOPO-
IUTACTOB; YJBOGHHE IIEHTPHUONEH (B TeX KJIeTKaX, B KOTOPBIX OHHU
UMEIOTCS); TIOCTENCHHOE TMPEKpAIICHHE BBIIOJHEHUS KICTKOH
cBOUX (YHKLHH.

e Coaep:xaHue reHeTHYeCKOro MaTepuanaa: 2m2xp.

* 3ameuanue. B teuenue untepdassl xpomarunsl (Hutu JJHK, ceszan-
Hble ¢ OeNKaMHU-TUCTOHAMH) IIOYTH HE CHHPAIU30BaHBI, IO3TOMY
XPOMOCOMBI PacIpe/eeHbl 10 BCEMY SIPY B BHJE PBIXJIOH MacChl
U IJIOXO Pa3JIMYMMBl B ONITHYECKUH MHUKPOCKOI.

MwuTo3

[MoaroTroBKka K JENEHUIO KIETOK HAYMHAETCS B MEPUO] HMHTEpQa3bl
¢ perummkanuu Mosiekynsl JTHK.

e MuTto3 - crnocod HempsMOro JAeJeHHS KJIETKH, HPH KOTOPOM u3
MaTEpUHCKOH KIIETKH 00pa3yroTcsi dge NOUYepHHE, Kakjgash U3 KO-
TOPBIX COJEPKUT TOYHO TAaKOH ke Habop XpOMOCOM, KaK M B sape
MaTePUHCKOI KJIETKH. MHUTO3 - OCHOBHOIl croco0 neleHus dyKa-
PHUOTHUYECKHUX KIETOK.

* 3HayeHHMe MHTO3a. MuTo3 obecrneunBaert:

* paBHOE W B TOYHOCTH OJMHAKOBOE paclpeeleHHe I'eHEeTHYECKOH
UHGOpMAIMH MEXITY JOYSPHUMH KJIETKaMHu,
» COXpaHEHHe KapHoTHNa ocobeil oJHOTO BHUJA,
* TEHETHUYECKYI0 IMPEEeMCTBEHHOCTH B PSAYy KJIETOYHBIX NMOKOJICHUH,
* PpOCT M pa3BHUTHE OpraHU3Ma,
* BOCCTAHOBJIEHHE TKaHEH M OpPraHOB,
* Oecronoe pa3MHOKEHHE OPraHU3MOB.
®a3bl (cTaauu) MUTO3a: npogasza, memagasa, anagasa, meno-
¢aza (puc. 1.26).
e IIpodasza
* OcHOBHBIE NPOLECCHI: CIUPATN3ANUsI XPOMATHHA, MPUBOIAIMIAS K
YKOPOYEHHUIO U YTOJIIEHUIO €T0 HUTeH M (pOPMUPOBAHHUIO XOPOIIO
3aMETHBIX XpOMOCOM B BHJE JIBYX HUTEBHUIHBIX XPOMATHJ, COEAH-
HEHHBIX ILEHTPOMEPOH; IOCTENEHHOE PACTBOPEHHE SAPBIIMICK U
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pacmaja saepHoi 000JI0YKH; B KOHIE (a3sl XPOMOCOMBI Gecropsi-
JIOYHO PACIOJOKEHbl B IUTOIUIa3Me KIIETKH, [EHTPHOIU pacxo-
JITCSL K TIOJIIOCAM KJIETKH; M3 MUKPOTpPyOOouek GpopMupyercs Bepe-
TEHO JeJIeHUsl, YaCTh HUTEH KOTOPOTO HJET OT MOJI0Ca K MOJIOCY,
a Jpyras 9acTh MPUKPEILIAETCS K MEHTPOMEPAM XPOMOCOM.

d Conepmal-me TC€HETUYECKOro MaTepuajia HEC U3MCHACTCA: 2H2Xp.

¢ OcCHOBHbBIE npoueccbl: MaKCH-

Metada3sa WHTEP®A3A NPODGA3A

MajibHasi CHOHUpaIU3anusi HUTEH
xpomaruHa; 3aBepiienue ¢Gop-
MHPOBaHHS BEPETECHA JICJICHUS,
MO0JI BIMSHHEM MHKPOTPYOOUEK
3TOTO BEpETeHAa XPOMOCOMbBL
8bICIPAUGAIOMCA 6  NIIOCKO-
cmu IKeamopa Kiemku, o6pa-
3yst MeTaasHyr IUIACTHHKY.

Cojaep:kanue TreHETHYECKOTO

MaTepHaJia OCTaeTcs IpPex-
HUM: 212XD.

Puc. 1.26. Mutos3:

Anada3sa
OcHOBHBIE Mpolecchbl: Kax-
Jasi yABOHUBIIASCS XPOMOCOMa
pacuieIuIsieTcss Ha JBE€ HACHTUYHBIE JOYEPHHE XPOMOCOMBI; ITIOJ
BIMSHHEM MHKPOTPYOOUYEK BEpeTEHa JCICHHUS O0YepHUEe XPOMO-
CoOMbl PACX00AMCA K NPOMUEONONONHCHBIM NOJIIOCAM  KIemKU.
Conep:kanue reHeTHYECKOro MaTepuaaa: y KaXAOro MOJoca
KJIETKH - MOJHBIA JIUIUIOMIHBIH Habop XpOMOCOM, HO Kaxzaas
XpOMOCOMa COJIEPXKHUT OAHY XpomaTtuny (2mlxp).

Tenodasa
OcHOBHBIE MpOLEcChbI: XPOMOCOMBI PAacKpydMBAIOTCS (JecHupa-
JU3YIOTCS), CHOBA IpeBpamasich B peixiyto maccy JHK u Genka, u
CTAHOBSTCS IUIOXO BUIUMBIMH; Pa3pyIIaeTcs BEPETCHO ACJEHHUS; Y
KaXJOTO TIIOJNIOCAa BOKPYI XPOMOCOM U3 MEMOpPaHHBIX CTPYKTYp
HUTOIIa3MBl (opMHUpYeTCs siaepHas oboiouka, B supax (Gopmu-
pYyIOTCS SIAPBIMIKH; OJXHOBPEMEHHO HIET IEJIeHHE IHUTOIUIa3MbBI C
00pa3oBaHUEM JABYX KIJIETOK.
B xnerkax orcueommpix TUTONIA3Ma AETUTCS KOJBIEBOM mepe-
TSDKKOH; B KJIIETKaX pacmenuil TUTOIUIa3Ma JEIUTCS C MOMOIIBIO
CPEeIMHHOH IUTACTHHKH, KOTOpas oOpa3zyeTcst M3 COAEPKUMOTO IIy-
3BIPPKOB KOMIUIEKCa [ 0JIbIKH.
Conep:kanue TeHeTHYeCKOIr0 MaTepuHaja: JO4YepHUE KIETKU
UMEIOT JUIIOMJHBIN HAbOp XpOMOCOM, Kaxaas M3 KOTOPBIX CO-
CTOUT M3 OJHON XpoMaTuisl (2mlxp).

1 - MukpoTpyboukm,
2 - BEpeTEHO AeneHuns
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Mpamoe 6uHapHoe aeneHne. AMUTO3

o [IIpsiMmoe OuMHapHOe [ejeHHe XapaKTepHO Uil npokapuom. Ux
KJIIETKH COJEpXKaT TOJILKO 00Hy Koawvyegyrw moiexyny JHK, mpu-
KPEIUIEHHYIO0 K KJIETOYHOH MeMmOpaHe.

* OcHOBHbIe mpouecchl: Mepesa JejleHueM KieTtku mousekyna JJHK
pemMuupyercs, M Kaxkzaas M3 ABYX OOpa30OBaHHBIX HMJIEHTHYHBIX
mouekyn JJHK nmpukpemnsercs k kieTo4yHod mMemOpane. B mporec-
ce JICNCHUSl KIemouHas MeMOpana epacmaem Mexucoy O08ymsa Mo-
nekynamu JIHK, Tak 4yTo B KaXa0l JOouepHEll KieTKe OKa3bIBaeTCs
10 OJJHOM Takoil MoJeKyJe.

* AMHTO3 - IpAMOE JeJIeHHe KJIEeTKH Oe3 oOpa3oBaHHs BepeTeHa Jie-
JICHUS TIYTEM nepemajcKu W JieNeHus uHTepdaszHoro sapa.

* Ha6uarwnaercs y HEKOTOPHIX OJHOKJIETOYHBIX OPraHU3MOB, KIETOK
MEYCHH, XPSIEl, POrOBHIbI, pacTyliero KiyOHs kapTodens, Kie-
TOK CTapelouiuX, MOBPEKICHHBIX U OOJNBHBIX TKaHeH ¢ (hU3HOI0-
TUYECKU OCIIa0JNIeHHON (YHKIMEH H T.1.

* Oco0eHHOCTH: XPOMAaTUH HE CIUPAIU3YETCS U XPOMOCOMBI B CBe-
TOBOW MHKPOCKOII HEpA3JIHYUMbl; SJIPHILKH M siAepHas 000J04Ka
HE pacnajaloTcsi; BEPETeHO JeJIEHUS He 00pasyeTcs; Memounvie
Komnonenmul u 2enemuyeckuit mamepuan ([AHK) mexcdy o0o-
YepHUMU KIEeMmKaMu PACRPeOealomcsa npou3eoabHo, BO3MOKHO
NeJIeHHe OJHOW KIIETKH OoJiee YeM Ha JBe; aMUTO3 TpeOyeT OYeHb
MaJIbIX 3aTpPaT SHEPIHH.

* OcHOBHBIE NpoUecchl: IyTEeM IEPETSDKEK Ha JABE WM HECKOJIbKO
yacTell pasiensercs CHayajga SAPBIIIKO, a 3aTeM M AJIpo; Mepeul-
HYPOBBIBA€TCS M JEIUTCA HA YAaCTH LIUTOIMJA3Ma KJIETKH, IPH 3TOM
00pa3yloTcs JBE WM HECKOJIBKO JOYEPHUX KIIETOK.

* 3ameuanue. Ilpu amutTo3e mNepeTsIKKAa U JeJNEHHE IUTOIIA3Mbl
4acTO OTCYTCTBYIOT; B 3TOM Cily4ae BO3HHMKAIOT JIByX- U MHOIO-
SJIEPHbIE KIETKH.

Mewnos

e Meiio3 - 0coOblii THN JeJCHHS KIETOK, B pe3yJbTaTe KOTOPOTO H3
OoIHOM aummonaHo# (21) MaTepuHCKOU KIETKH o0pa3yercs 4deThipe
ramwiouansie (1m) moYepHHE KICTKH, T.e. HPOUCXOOUM PeOyKuus
(YMCHbBILCHHE) HUCAA XPOMOCOM 6 KlemKe 6060e; Cyujecmeyem y
OP2AHU3MOE C NON06LIM DAZMHONCEHUEM.

* V¥ koro Ha0/jwAaeTCc U K YeMYy NPUBOJIUT:

- Y BCEX MHOZOKINEMOUYHBIX HCUGOMHBLIX U HEKOTOPBIX HUZWIUX PAC-
menuii (A NPUBOJUT K OOPa30BAaHUIO TOJOBBIX KIETOK - 2amem);
[P OIUIOJOTBOPEHHUH S/ipa I'aMeThl CIMBAIOTCH, M AUILIOWIHBII
Habop XPOMOCOM BOCCTaHaBJIMBAETCS;

- Y eblcuiux pacmenuil TIPOTEKAET Nepej] LBETCHUEM M NPUBOJUT K
00pa30BaHMIO TaIJIOUAHOTO 2amMemoduma, B KOTOPOM 00pa3yroT-
CSl TaMEThI;
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-y MHOTHX 2pufos v 6000pocieil NPOTEKAET B 3uzome cpasy IocCie
OIIOJOTBOPEHUSI W NPUBOJAUT K OOPA30BAHUIO TAIUIOMIHOTO MU-
uenus WIM Cl0eguuyd, a 3aT€M CHOp U 2amem.

* 3HavyeHue Meiio3a. Melio3 obecnieunBaet:

* 00pa3oBaHHE ralJIOWAHBIX IOJIOBBIX KJIETOK M CHOP y OPraHU3MOB;

* nocmoancmeo kapuomuna (HaGopa paznmuunbix JHK) B psany mno-
KOJICHUH OPraHM3MOB JaHHOTO BHJA;

upessvluaiinoe pasHoodpazue 2eHemuvecKoz0 cocmasa amem WU
cnop B pe3yibTaTe KPOCCUH206epa W, KaK CIEJCTBHE, MOSBIICHHE
Pa3HOOOpPa3HOTO0 M PAa3HOKAYECTBEHHOI'O MOTOMCTBA IPU IOJIOBOM
Pa3MHOXEHHH OPraHu3MoB (T.e. M€03 CIIy)KUT OCHOBOH KOMOH-
HATHBHOH TeHOTHNMYECKOH M3MEHYHBOCTH OPraHH3Ma).
Konblorauusi - npouecc TECHOTO COCOUHEHUA 20MOIOZUUHBIX
(napuwix) xpomocom CBOMMH OJIMHAKOBBIMH y4acTKaMH (1momoOHO 3a-
CTEKKE «MOJIHUA»). [IpH 3TOM NPOMCXOAMT JanbHEWIIas CIHMpalu3anus
XpOMaTHJI, KOTOPbIE IEPENIeTATC APYT C APYTOM.

*

* B pesynbraTe KOHBIOrauMm o00pa3yloTCs OHMBAJEHTBI - XpOMO-
COMHBIE I1apbl, UMEIOIIHE B CBOEM COCTAaBE YEThIPE HUTU XPOMATH]
(rerpaay). Konbloramuss nOpuBOOUT K MEPEKPECTYy XPOMOCOM,
obecrieunBas OCHOBY JUISl IIPOSBICHMS OJHOTO U3 BUAOB KOMOMHA-
TUBHONH HM3MEHUYHUBOCTH.

KpoccuHroBep - mnepekpect XpoMmaTuj, NpPUHAMJIEKAIUX pPa3-
HbIM TOMOJIOTMYHBIM XPOMOCOMaM KOHBIOTHPOBAaHHOW Iapsbl, IMocie-
NYIONMHA HX pa3pblB B TOYKAX COCIUHEHHUS MEXIy co0oil, oomen me-
HCOY XPOMOCOMAMU  20MOJIOZUYHBIMU  (COOeprcawiumu OOHU U me
JHce 2enbl) yuacmKamu Xpomamud ¥V BOCCTAaHOBJIGHHE LEJIOCTHOCTHU
Huteit xpomartun (puc. 1.27).

* KpoccuHroBep HpHBOJUT K HEpepaclpenesieHui0 TeHEeTHYeCKOTo
MaTepuaga MeXAy XPOMOCOMAaMH.

3 5 3 53 3§ Puc. 1.27. KpoccuHrosep:
3 b f8 AF 8 1 - cecTpuHCKve
4 6 4~ l’, 6 xpomatuabl A, 2 - cecT-
1 T PUHCKUE XpoMaTuasl B,
=2 3-reH 1,4 -reH 2,
=2 4. 4 5-reH 3,6 -reH 4,

= 7 - XpOMOCOMbl

[ToaroToBka K I€IEHUI0 COMAaTUYECKUX KJIETOK BBICIIUX PACTEHHUH
U KMBOTHBIX HauMHAeTCs B IepuoJ MHTEep]a3bl ¢ PEeIIMKALUN MOJIEKY-
nel AHK, mnocie xoTopoil kaxcoan Xpomocoma oxazvléaemcsa npeo-
cmaenena 6 aope 6 08yX IK3IEMMUIPAxX - TOMOJOTHUYECKONH Mapou.

e MexaHnu3M Meiio3a. Meiio3 - 3TO HempepbIBHBIA MPOIECC, COCTOSA-
LU U3 08yX nociedosamensvhbix Oenenuil (HazpiBaeMbix Meiio3 I
u Mmeiio3 1I). Meiio3 I - 310 pedykyuonnoe neinenue, B pe3ynbTaTe
KOTOpOro o0Opa3yloTcs [Be rarjiougHbie KieTku; meio3 Il - aro
IKeayuonnoe jenenne (rallouJHOCTh KJIETOK COXpaHseTcs).
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* B KkaxIoM AeNeHUU pa3nuyuaT npogaszy, memaghazy, anagasy u

menogazy (puc. 1.28).

+ IlepBoe (penyKIHMOHHOE) MEHOTHUYEEKOE ACTICHUE

IIpodaza I (nmambonee nnauTeNnbHAas M CIO0XHO OPTaHU30BaHHAsS
(daza): XpoMaTHH CHUPATU3YyeTCs ¢ 00pa30BaHUEM Pa3IMYUMBIX B OI-
THYECKUH MHUKPOCKON XPOMOCOM, HMCUE€3aeT SAPBINIKO U sigepHas 060-
JI0YKAa; TOMOJOTHUYHBIE XPOMOCOMBI CONMXKAIOTCS 1O BCEH IIHHE H
MONAPHO KOHBlozupylom ¢ 00pa3oBaHUEM Ousanenmos. KoHBIOTHPO-
BaHHBIE XPOMOCOMBI NPOAOJKAIOT CHUPAIU30BATHCS, NPU 3TOM BO3-
MOXXHO TEpeNeTeHHe UX XPOMaTHJ. 3aTeM MeXAY TOMOJOTHYHBIMU
XpOMOCOMaMHU B OMBal€HTaX BO3HHKAIOT CHIIBI OTTAJIKHBAHMSI, U XPO-
MOCOMBI TIOCTENEHHO HA4YMHAIOT pasjaensaTbes. OAHAKO pas3jielieHHe He
SBIISCTCS MOJHBIM: B OOJIACTH IUIEY XPOMOCOM 00pasyloTcs XMa3Mbl -
HeOobIIe 00JaCTH, B KOTOPBIX XPOMOCOMBI COCIMHSIOTCH U 00Opa-
3YIOT MEPEKPEecThl; B 3THX 00JaCTAX BO3MOXEH KPOCCUH206ep, TPUBO-
JAIMH K W3MEHEHHIO COYeTaHHs TeHOB B XxpomocoMax. HaumHaeTcs
(dbopmupoBanue BepereHa aeiaeHus. K konuy npodassl I xua3msl ucue-
3a10T, PacTBOPSAIOTCS siAepHAst 00010YKa U AAPBIIIKH.

Metadaza I: cnupanusanus OHWBAJIEHTOB CTAHOBUTCS MAaKCH-
MaJbHOIl; 3aBepuiaercs (GopMHpOBaHHE BepeTeHa AENCHHUS, €r0 MHUK-
poTpyOOUKH NPHUKPEIUIAIOTCS K LIEHTPOMEpPAaM XPOMOCOM M BBICTpau-
BalOT OMBAJEHTHl y 3KBAaTOpa KIETKHU TaK, YTO TOMOJOTHYHBIE XPOMO-
COMBI OKa3bIBAIOTCSA PACMOJOXEHHBIMU CBEPXY M CHU3Y OT 3KBaTropa
Ha OJJUHAKOBOM PAacCTOSHUU OT HETO.

Anadaza I: MuxpoTpyOOukM BepeTeHa JeJIEHHS pPacCTITHBAIOT
TOMOJIOTHYHBIE XPOMOCOMBI K montocaMm kineTkd. CojaepikaHue TeHe-
THYECKOTO MaTepuana - lm2xp y KaxAoro moJoca.

Tenodaza I: Mmuxporpy6ouKM BepeTeHa [eleHHs Hcue3arT, Gop-
MHUDYIOTCSL [Ba siApa, MPOUCXOIHUT JeleHHe nuTomnasmel. O6pasyrorcs
JBE JOUEpHHE KIETKH; KaxJas U3 HUX COMEPKUT TalulouIHBIN Habop
XPOMOCOM, KaXkJas XpOMOCOMa - JIB€ XPOMAaTHABI; COJAEPKAHUE TCHETH-
yeckoro marepuana lm2xp. (Y pacteHuii 3Ta (a3za OTCYTCTBYyeT: KiIeTKa
nepexoauT u3 aHadasel I B metadasy II.)

NHTepkuHe3 - KOPOTKHM HMHTEpBaAl MEXIY NEPBBIM M BTOPHIM
MEHOTHYECKUMU JEeNCHUSAMU. §-NMEePHOJ OTCYTCTBYET, peMInKaIus
JHK He mpoucxonur.

* Bropoe (3xBanmoHHOe) MelioTH4Yeekoe AejeHHe (ITPOXOAUT IO

THIIy MHUTO3a)

IIpodasza II HenpomoKUTENbHA M BKIIOYAET MPOLECCHI, aHAIO0-
THYHBIE MMTO3Y: JBYXPOMAaTHAHBIE XPOMOCOMBI YTOJIIAIOTCA, IIEH-
TPUOJIM PACXOAATCA K TONIOCaM KIETOK, HauMHaeTcsl (pOpMHpPOBaHHUE
BEpeTeHa JENeHHUs.

Meragasa II: 3aBepuaeTcsi GopMHUpOBaHHE BepeTeHa ACICHHS,
XpPOMOCOMBI BBICTPAMBAIOTCSA MO 3KBATOPY KIETOK, MUKPOTPYyOOUKH
BEpeTeHa JIeJIeHUs MPHUKPEIIAIOTCS K I[EHTPOMEPaM XPOMOCOM.
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MepBoe aenexHve Melio3a BTopoe geneHue Melosa
NMpoga3sa | . MNpodaza U

AHadasa I

0l -

Tenodasza I

Puc. 1.28. Meios

Anadasza II: neHTpoMepHl IBYXPOMAaTHAHBIX XPOMOCOM JENATCS
HaJBOE, U MHUKPOTPYOOUKH BepeTeHa ACJIECHHS PacTATHBAIOT K TOJIIO-
caM KJIETOK JOYepHHE OJHOXPOMATHIHBIE XPOMOCOMBI (BBIOOD MOJIO-
COB Ml pa3felICeHHbIX XPOMAaTHA - CIy4alHBIN).

Tesopaza II: ogHOXpOMAaTUIHBIE XPOMOCOMBI AECIUPATU3YIOTCS
(yanuHAIOTCS), pa3pyllaloTcss MHUKPOTPYOOUKHM BepeTeHa JeJeHHs,
dbopMupyloTcs AAPBHIIKKA U SACPHBIE 000JOYKH, NMPOUCXOIUT ACICHUE
IUTOIIA3MbI KIIETOK.

» Kaxngas u3 4eTeIpex JOYEPHUX KIETOK SBIAETCS TalIOUTHOH C

OJHOXPOMAaTHUIHBIMH XpomocoMmamu (lmlxp).

e [IpuunHbl KOMOMHATHBHON TeHOTHNHMYECKOH W3MEHYMBOCTH

opraHmsma:

nepeKkoMOMHANMS TeHETHYECKOTO MaTepHala B MPOIECcCe KPOCCHH-

roBepa;

* ciuy4aiiHoe oTXO0XJAeHue xpomocoMm (B aHadaze 1) m xpomatux (B
aHadaze M) Kk 0OTHOMY HJIM APYTOMY HOJIOCY.
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2. OpraHunsm
Kak bnonormyeckad cucreMma

2.1. CBOMCTBa M CTPYKTypHasi opraH1M3auus
YMBbIX OPraHM3MoB

CBOHCTBA KHBbIX OPraHH3IMOB

OpraHu3M - 3T0 0c00b, KHBOE CYIIECTBO, NMPEACTABIANOILIEE CO-
60l LEIOCTHYIO cucTeMy, 001ajarollyl0 BCeil COBOKYHNHOCTBIO MpH-
3HaKoB kuBOro. KaxJaplii opraHu3M HpPOHCXOAUT OT OJHOrO 3ayaTka
(ceMeHH, CHOPBI, 3UTOTHl M T.J.) U XapaKTepHU3yeTCsl PSAOM CBOWCTB H
MPU3HAKOB, OOIIUX JJIsl BCEX )KUBBIX OPTaHHU3MOB.
e« OCHOBHBIE CBOMcTBa OpraHu3MoB (cM. Takxe I. 1.1):

* BBICOKOYNOPSAJZOYEHHOE KJIETOYHOE CTPOCHHE;

* HEMpEepBIBHBIH OOMEH BEIIECTBOM C OKpYyXawmiel Cpeaoii;

* DJHEPro3aBUCHUMOCTH (JKHUBBIE OPTaHU3MBI IOJYYalOT YHEPTHIO OT
OKpyXKalomel cpexbl, MpeoOpa3yloT M HCHOJNB3YIOT ee, a 3aTeM
BO3BpamaloT o0paTHO B Cpeay B BHJE TeIUIA);

e MeTabonu3M;

* pa3ApaxuMOCTh;

e caMoperynsnus;

* pocT (B TEUYCHHE BCErO )XM3HEHHOT'O IEPHOJa HIIN €ro 4acTH);

* pa3BuTHEe (KaueCTBEHHBIE M3MEHEHHs opraHusma: nuddepeHnu-
pOBKa KJIETOK, 00pa3oBaHUE TKaHEH W OpraHOB, CTapeHUE U T.1.);

* HACJEICTBEHHOCTH, peaju3yeMas C ITOMONIbI0O HOCHTENeH TeHe-
tuaeckoid mHpopmanuu - Mmonekyn JHK u PHK;

* CaMOBOCIPOM3BEIECHUE M CBA3aHHOE C HUM pa3MHOXCHUE;

* ajanTanus;

* W3MEHYHUBOCTH;

* HaKomJIeHHWEe (B BUAE ONBITA), 3aKpeNJeHHe U HCIOJb30BaHUE B
JNajJpHEHIIeM OMpeNeIeHHOTO croco0a pearupoBaHUs Ha CXOJHEIC
pa3aApaKuTeNu.

BereratuBHble QYHKIOHUU OpTaHU3Ma - QYHKIUU, OCYLISCTBIS-
one oOMeH BENIeCTB B LEJIOCTHOM OpPraHM3Me, a TakyKe pOoCT, pa3BU-
THEe, CaMOpPEryJISIIUI0 U 3allUTy OpraHu3Ma (y pacTeHHH — 3akpere-
HUE B IIOYBE, NMHUTAHUE, IbIXaHWE, POCT, 3alIUTA H T.NI., y XUBOTHBIX -
nunieBapeHne, KpoBooOpameHue, AbIXaHue, BBIACICHUE U T.1.).

lenepaTuBHBIe QYHKIUH OopraHu3Ma — (QYHKIHH, OCYIIECTBIIS-
IONINEe ero CaMOBOCIPOU3BECHUE.
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CTpyKTYpHas opranu3lanuy ;KUBbIX OPraHvMiMoB

*> OcHOBHBIe (GOPMBI CTPYKTYPHOH OpTraHU3aIMU COBPEMEHHEIX
OpTraHU3MOB:

* B BHJC OJHOKJIETOYHOrO OpTaHU3Ma (npumepnvl, GaKTEepuu, Mpo-
THCTHI);

* cupoHOBAs OpraHM3al¥si: OPTaHW3M IpencTaBiseT coboil ru-
TFaHTCKYI0O MHOTOSJICPHYIO KIETKY, PAacuJCeHCHHYIO Ha JIMCTOBUI-
HYI0 ¥ KOPHEBUIHYIO YacCTH (npumepsl, CUPOHOBBIE BOIOPOCITH H
HEKOTOpBIE TPHUOBI);

* cudpoHOKIagHAs OpTAaHU3AIMA: OPraHW3M B BHJE T'HTaHTCKOH
MHOTOSIICPHOH KJIETKH pa3felieH IOIEePEYHBIMH IIE€PEeropoaKaMu
Ha MHOTOSJCPHBIC YYaCTKH (npumepsl, BOAOPOCIb Kianodopa);

* KOJIOHHaJbHaAs (GopMa: KoaOHUA - OTO OO0BEAWMHEHHE KIETOK,
BO3HUKIIUX IIyTEM KIETOYHOTO MACJICHHs, HPH DTOM COCEIHHE
KJIETKH COEIMHEHBl MEXAy c000il IMTOIUIa3MaTHYECKUMH MOC-
THKaMH, BCJEICTBHE Yero OHM (KJIETKH) MOTYT KOOPAMHHPOBATH
CBOHW peakU¥u (npumep: BOJIBBOKC); B KOJIOHUU BO3MOXHO pasje-
neHue QYHKIHUI MEXIy KIeTKaMH;

* MHOTOKJIeTOYHas (¢popMa; TeJ0o TaKMX OPTraHM3MOB COCTOUT H3
OTPOMHOTO KOJMYECTBa KIETOK, AH(GHEepeHINPOBAHHBIX IO CTPO-
€HHIO U BBINOJHSIEMBIM (QYHKIUAM (y OONBIIMHCTBA OPTAaHHU3MOB)
WIN HUMEIOIINX MALI0MHYI0 OPTaHHU3ANHI0 (CM. HIDKE).

TKkaHb - COBOKYITHOCTH (TpyIIa) CXOAHBIX IO CTPOCHHIO M IIPO-
HCXOXKJCHHUIO KICTOK, a TaKXe MEXKJIETOYHOI'0 BEI[eCTBA, OOBEAMHEH-
HBIX W NPHUCIIOCOOJIEHHBIX ISl BBHINOJHEHHS OJMHAKOBBIX (yHKIIHIT

Opranu3m 0e3 HCTHHHBIX TKaHEHW - MHOTOKJIETOYHBIH opra-
HU3M, TEJ0 KOTOPOTO - maniom - He Aup(depeHINpOBAHO Ha BereTa-
THBHBIE OpPTaHbl U HE COJEPXKHUT TKaHEH (npumepwvl: TpuObI, GONBIINH-
CTBO BOJOpPOCIEH, HEKOTOPHIE NMPUMUTHBHBIE MOXOBHIHEIE).

Tannom, wim cioeBunie, — BereTaTUBHOE Teno, He aAudepeH-
UPOBAaHHOE Ha OPTAaHBI M HE MMEIONIee HACTOSIIUX TKaHEH.

OpraHu3M ¢ MCTHHHBIMH TKaHSMH — MHOTOKJETOYHBIH opra-
HU3M, TeJI0 KoToporo nuddepeHInpoBaHO Ha opeansl, 0Opa3oBaHHEIE
pa3IMYHBIMUA BHUAAMHU TKaHeH (npumepvi: BBICIIME pPacTeHHUs, OOJb-
IIMHCTBO )KMBOTHBIX, YEJIOBEK).

OpraH - 4acTh MHOTOKJIETOYHOTO OpraHW3Ma, MMEIoIasl ompeje-
JIEHHO€ CTPOCHHE W BBINMOJHAMOIAs ONpeNelIeHHbIe (YHKIUH.

VY KMBOTHBIX W 4YellOBEKa MHOTHE OpraHbl OOBbEIMHEHBI B CHCTE-
MBI OpPTraHOB: JBIXaTEJIbHYI0, IHIIEBAaPUTEIbHYIO, KPOBEHOCHYIO, BBI-
NEeNUTEIbHYI0, ONOPHO-JIBUTrATEeNbHYI0 M TMoJoByl. KoopauHanus
paboTHl BCEX CHCTEM OPraHOB OCYLIECTBISETCS HEPBHOW M DHIOKPHH-
HOHI cucTteMaMi.

OpraHsl YyBCTB - OPTaHbl, 00JafaoIue CUCTEMOH YyBCTBUTEIb-
HBIX HEPBHBIX 00pa3oBaHWi, BOCHPHHUMAMOIIUX W aHATU3UPYIOUIUX
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pasiuyYHble pa3ApaxKeHHs, NEHCTBYIOLIME Ha OPraHU3M CO CTOPOHBI
OKpyXatouie cpeabl (y *KHUBOTHBIX M YeJIOBEKA - OPTaHbl 3pEHUs, CIy-
Xa, 00OHsHUSA, BKyCa, OCS3aHUS U JP.).

CuMMeT pusl - TUI CTPOCHHUs OpraHu3Mma (WIU OpraHa), OpuU KO-
TOpPOM dYepe3 Tesno (WM OpraH) MOXHO MPOBECTH XOTS Obl OJHY BOOO-
pakaeMylo IIOCKOCTb, NEJSAIIYI0 €ro Ha ABE 3epKaJIbHO OJUHAKOBBIC
[OJIOBHHBI (Ha3blBaeMble AaHTHMEpPaMH).

e Tunel cHMMETPUM OPraHHU3MOB:

* pajuajbHas, WM JydeBasi, CHMMETPHsI XapaKTepHa JJIs pacTe-
HUIl ¥ KUBOTHBIX, BEIYIIUX MPUKPEIUICHHBIH 00pa3 Ku3Hu (npu-
Mepbl: TUIPA, KOPAJIOBbIE IOJIUIIBI);

* JIBYCTOPOHHSII CHMMETPHSl BMECTE C BBITAHYTOCTBIO Teja B
HANpaBJICHUU IBUKCHHUS XapaKTepHa Ui J>KUBOTHBIX, BEAYIIUX
MOABMIKHBIN 00pa3 KU3HHU.

MpnYnHbLI pasnnyvini B CTPOEHUN U XU3HEOEATENbHOCTH

OpraHnM3mMoB pasHbiX LapCcTB

e OcHOBHbIe NPUYMHBI PA3JIUYUS B CTPOEHUM U KU3HeJesATeJIbHO-
CTH OPraHU3MOB DPa3HbIX LAPCTB:
* HaXO0XJCHHE Ha Pa3HBIX CTYMEHSAX 3BOJIOLHUH;
* pasHble cpe/ibl OOUTaHMS M BHEIIHHE yCIOBUS;
* pas3HbIil 00pa3 KU3HU (MPUKPETICHHBIA WM MOJBYMKHBIN);
* pasHble CIIOCOOBI ABIXaHMS;
* pa3Hble TUIBl MUTAHHUS;

* pasHas NUILA;
* pasHbIe COCOOBI Pa3MHOXKEHHUS U T.J.

Ilpumep: BpICIIME pacTeHHs BEAYT NPHUKPEIJICHHBIH 00pa3 >KHU3HH,
UMEIOT ad3po0HOEe JbIXaHUE, aBTOTPO(MHBIA THUN NHUTAHUS, B XKU3HEH-
HOM LMKJIE HPOUCXOIUT uepepoBaHHUE OECHoJoro M IOJOBOIO pas-
MHOJKEHHS; MIJICKONMTAIONINE BEOyT HOJBMXHBIA 00pa3 »XKU3HHU, HMe-
I0T a3po0HOEe JbIXaHHE, TeTePOTPOMHBII TUII MUTAHUS, PA3MHOXKAIOTCS
MOJIOBBIM IIyTEM.

2.2. MNutaHue opraHusmos. MuueBapeHue

MuTtaHne n ero OCHOBHbIE TUNbI

IIntanue - COBOKYNHOCTh IIPOLECCOB, 00ECMEYMBAIONINX IOCTY-
IUIGHWE B OPTaHU3M, M3MEHCHHE M YCBOCGHHE B HEM IHMTATENbHBIX Be-
IIECTB U YHEPTHUH.

ABTOTpOdHOE MUTAHME - TUIl IUTAHUA, NIPU KOTOPOM B KayecT-
BE MCTOYHHMKA aTOMOB yrjiepoja Ui CUHTE3a OPraHMYEeCKUX BELIECTB
B OpraHu3Me HCmonb3yercs AByokuch yriepona (CO0,), u ece opearu-
yeckue Gewecmsea CUHMEIUPYIOMCA CAMUM  OPSAHUBMOM U3  NPOCMbIX
HeOp2aHU4ecKux  MOAeKyIl.
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I'eteporpodHoe NMUTAHMe-TUN NHUTAHUSA, IPU KOTOPOM B Kaye-
CTBE MCTOYHUKOB aTOMOB yriepoJa M APYTHX 3JIEMEHTOB, HEOOXO0IH-
MBIX U CHHTE3a OPraHMYECKHUX BELICCTB B OPTaHMU3ME, UCHONb3VION-
Cs 20moBble OpeaHUvecKue 6eujecmad.
¢ HCcTOYHMKH IHEPrUM, HEOOXOAMMON AN OCYIIECTBICHUS NEPBHY-

HOT'O CHHTE3a OPTaHWYECKUX BEIIECTB B OpraHH3Max:

* COJIHCYHBIH CBET,
* XUMHYECKas SHEpPrus, BBIACIAIOLIASNCH NPU OKUCICHHHM HEKOTO-

PBIX HEOPraHWYECKHX BEIIECTB (CEPOBOJOPOMAA, CEpbl, aMMHUAKA,

BOJOPOJA U Ap.) WIN pACIIECTVICHUH OPTaHUYECKUX COCIUHCHUH.

Knaccudumkaumsa opraHuamoB No TUny NUTaHua

¢ Kuaaccuduxanus opranusMoB Mo THNY MUTAHMA:
* ¢doroaBToTpOdHI,

XEMOaBTOTPOQHI,

* (dotorerepoTpodsl,

*  xeMoreTepoTpodHsl,

*  MHKCOTPODHI.

DoT0aBTOTPOPBI, I (POTOABTOTPO(PHBIE OPraHU3MBI, - Op-
TaHU3MbI, B KOTOPBIX OCYIIECTBJISAETCS aBTOTPO(HBIA THI NMUTAHHA, a
UCTOYHUKOM OSHEPIHM SBJISCTCS COJHEYHBIH CBET; 3TH OPraHU3MBI
OCYIIECTBISAIOT (DOTOCHHTE3 (Hpumepsl. BCE 3eeHble PACHEHUs, HEKO-
TOpBIC NPOTUCTHI, IUAHOOAKTEPHHU, 3€JICHBIC M MYypPIypHBIE OaKTEpHH).
®oT0aBTOTPOdBI CO3/1AIOT 3aMachl OPraHUYECKOro BElIEeCTBA Ha 3emile.

XeM0aBTOTPO(BI - OPraHU3MbI, B KOTOPBIX OCYIIECTBISCTCS aB-
TOTPOGDHBIH TUI NMUTaHHUA, a UCTOYHUKOM DHEPIHH SBISIOTCS XUMHYeE-
CKHE PEAKLUHU; STH OPraHU3MbI OCYIIECTBIISIIOT XEMOCHHTE3 (Hpumepbl:
Hutpuduupyomue Oakrepuu, OeCUBETHbIE CEPOOAKTEPHUH, XKEIe30-
OakTepuu, BOJAOPOAHBIE OAKTEPHH U AP.).

®oTtorerepoTpodbl - OPraHU3MbI, B KOTOPBIX OCYIIECTBIACTCS
reTepoTpOGHBIA THI MUTAHHUS, a UCTOYHHUKOM SHEPTUHU SBIAETCSA COJ-
HEYHBI CBET (Mpumep: NMypHypHBIE HECEPHbIC OaKTEpHH, COIACpIKAIIHNEC
0aKkTepHO-XI10poGHUILI).

XemorerepoTpodbl - OPraHU3MBI, B KOTOPHIX OCYLIECTBIAETCS
reTepoTpo(HBIH THN NUTAHMSA, @ WCTOYHUKOM SHEPTUM SBISAIOTCA XH-
MHUYECKHUE PEAKLUMU (NpuMepbl: BCE HCUGOMHblE, ZPUObL, YACTh TPOTHC-
TOB, OOJBIIMHCTBO OaKTEPHi, HEKOTOPbIC Mapa3UTUYCCKHE DPACTCHHUS).
B mporuecce KH3HENEATENBHOCTH XEMOIreTepoTpO(dbl pPaCIIEIUIIIOT Op-
raHUYeCKHUe BEIECTBa, MpeBpallas WX B MPOCThIE HEOPraHUYECKHe Be-
IIECTBA U TEM CaMbIM CIIOCOOCTBYS KPYyrOBOPOTY BEIIECTB B NPHUPOZE.

Muxkcorpopsl (uiu aBTorcreporpodnl) - Hebonbplmias Trpymnmna
OpraHu3MOB, KOTOpBIE, B 3aBHCHUMOCTH OT YCIOBUH OOMTaHHSA, HC-
MONB3YIOT WIU aBTOTPOGHBIN (HA CBeTy), WIU reTepoTpodHbIi (ecau
UMeeTCs MCTOYHMK OPTaHHYEeCKOTO YIJIepojaa) THIbl NHUTAHHUS (npume-
pbl: HEKOTOpbIe LHAaHOOAKTEPHH, IBIIICHOBBIC IPOTHCTEHI).
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Cnocobbl reTepoTpodHOro NUTaHus

e OcHOBHBIE CMOCODOBI TeTepPOTPOGHOro MUTAHUSA:

* TOJO30UHBIN,

* canpoTpodHBIH,

*  CcUMOHOTPOQHEIH,

*  MapasuTHYECKHUH.

Iosi030iiHOe MUTaHHMe - MHTaHHE, COCTOSIIEE W3 NPOIECCOB HO-
2owenua TUINH, e¢ nepesapusanusa (PEpPMEHTATHBHOTO pacIiere-
HUS), 6Cacbléanus, MPAHCROPpMA TPOCTHIX OPTaHMYECKUX BEIIECTB K
KJIeTKaM H TKaHAM, accumunayuu (UCIOJIb30BAHHUS BCOCABIIUXCS
MOJIEKYJ ISl TOJy4YECHHsSI SHEPTHH M CHHTE3a COOCTBEHHBIX OpraHHYe-
CKHX BEIECTB) U JIKCKpeyuu (BBHIICICHHUS M3 OPTaHH3Ma B OKpYyXKaro-
IIYI0 Cpeay HemepeBapeHHBIX OCTATKOB IMUIIH).

e ['0030¥HBIA TN TUTAHUS XapaKTEPEH JUIsl KUBOTHBIX U HACEKO-
MOSIAHBIX pacTeHuid. CBOOOMHOXHUBYIIHE TOJIO30HHBIE OpraHU3MbI
00J1aal0T CNEUHANbHBIM HUU4EBAPUMENLHBIM MPAKINOM.
CanpoTpodHoe NMUTaHHE - TUI TNHTAHUS C GHEOPZAHU3MEHHBIM

nepesapusanuem, TP KOTOPOM OpPTaHHM3M IIHTACTCS MEPTBBIM MIN
pasiaramiuMcs OpTaHHYECKUM MaTepHalIOM, BBLAENSS (pepMEeHTH He-
MTOCPECTBEHHO Ha HEro; IpH 3TOM PacTBOPUMBIE KOHEYHBIE NMPOTYKTHI
MepeBapuBaHMs BCACHIBAIOTCS M ACCHUMIUIHPYIOTCS OPTaHU3MOM.

" CampoTpodHBIH THI THTAHUS XapakTepeH Il TpuOOB M OOIb-
MIUHCTBA OaKTEpUid.

CumOuoTpoHOE NMUTAHME - TUN THUTAHUSA, XAPAKTCPHBIA IS
cuMouomuyeckux OpraHM3MOB, T.€. OPraHW3MOB pa3HBIX BHIOB, TeC-
HO COCYLIECTBYIOIIHUX, HEOOXOTUMBIX M HOJIE3HBIX APYT APYTY.

[Mapa3uTnyeckoe MUTAHUE - TUI NMHUTAHUS, IPH KOTOPOM Opra-
HU3M II0JIy9aeT OpraHNYecKHe BEIIecTBa OT OpTaHW3Ma XO3iHHA, IPH-
YUHSS TOCIEAHEMY CYIIECTBEHHBIH Bpes.

" Tlo mapa3uTHYECKOMY THITy HHTAETCS DPSI MPOTHCTOB (MaJspHii-
HBIA TJIa3MOJAWHA, NU3CHTEepuiiHas ameba u jap.), Oakrepuit (mudre-
puifHas majo4ka, XOJEpHBIH BHOPHOH, CTaQHUIOKOKKH M Ap.), BBIC-
UX pacTeHuil (MOBWIMKa eBpoIlelcKas, 3apasuxa W Jp.), KUBOT-
HBIX (COCANBIIUKH, JICHTOUYHBIC YEPBH, ACKAPUABI H IP.).

MocTynneHve NuTaTeNbHbIX BELLECTB B OPraHu3m

e Cnoco0bl moCTymJeHHS] MUTATENbHBIX Bel[eCTB B OPraHHu3M

(cm. Takxke m. 1.4):

* y OakTepui, MHOTHX IPOTHUCTOB, IpHOOB - BcacklBaHue, AUPy-
3ust, oberdyenHast 1udQys3us, akTUBHBIA IEpeHoc;

* y HEKOTOPBIX I'eTepOTPO(HBIX MPOTUCTOB (npumep: ameOsl) - daro-
LIUTO3, MMHOLUTO3 C 00OPa30BAHUEM NUUIEBAPUMENLHBIX BAKYONEL;

* y pacTeHH# (uepe3 KIETKH KOpHs) - BcachlBaHUE, OUPDy3Hs, ak-
THBHBIH IEPEHOC, 0CMOC (ITOTIIONMIEHUE BOJBI);

* Yy BCEX )XMBOTHBIX - U€pe3 pOT M TIOTKY (moapobHee cM. 1. 8.3).
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Muuwesapexne

IIumeBapenue - COBOKYNHOCTh IPOIECCOB, 00eCHEYMBAIONINX
MEXaHHYECKOe M3MENbUCHHE NMHUIM M XUMHYECKOe pacuienieHne (mox
NEeWCTBHEM MHUIIEBAPUTENBHBIX (EPMEHTOB) MaKpPOMOJEKYJ ITHTa-
TEJNBHBIX BENIECTB HAa KOMIIOHEHTHI, MPUTOMHBIE ISl YCBAaUBAHHS Op-
TaHU3MOM W y4acTHs B oOMEHE BEUIeCTB.

IIumeBapuTtejbHble GpepMeHTHI - OCNKU-KaTaIN3aTOPHI, COAEP-
JKaIluecsl B NMHINEBAPUTENbHBIX COKAaX M WIpalonife OCHOBHYIO POJb B
XUMUYECKOU mepepaboTKe IMHINH.

[IumeBapuTebHble BaKyoJH (BTOPUYHBIE JHU30COMBI) - OpTra-
HEJUIBI, BOSHUKAIONINE Y MPOCTEHINNX NMPH 3aXBaTe JAOOBIUH.

IIumeBapuTejbHbIe KeJe3bl - CIIENHAIbHBIE OPTaHbl, CEKPETH-
pyrolmue BemecTBa, HEOOXOAMMBIE Ui XUMUYECKOH mepepaboTKu IH-
mu (CTIOHHBIE JKENe3bl, MoKy JOUHas jKele3a, Ie4eHb U Jp.).

IIumeBapuTenbHbIN, WK KeJYJ0YHO-KHIIEYHBIH, TPAKT - CO-
BOKYITHOCTH CHENHAJIU3UPOBAHHBIX OPTaHOB OOJIBIIMHCTBA KUBOTHBIX,
MpeaHa3HAYCHHBIX IS M3BICUYCHHS IHIIU U3 OKPYXKalolled cpexsl, ee
BPEMEHHOTO 3allacaHus W nepepaboTku (MEXaHHYECKOr0 M3MENbYeHNUs
U XMMUYECKOTO PacCIIeIUICHUS MaKpPOMOJIEKYI).

Tunel NHIEBAPpeHUs: BHYTPUKIETOYHOE, BHEKJIETOYHOE, CMe-
maHHOE, MeMOpaHHOE.

BHyTpHKJIETOYHOE NHIIEBAPEHHUE - TUIl NMUIICBAPCHUS, NPH KO-
TOPOM IUTATENbHBIE BEUIECTBA PACIICIIAIOTCA (epMEeHTaMH B KIETKax
opranusMa (npumep: TyOKn).

BHekeTouHOe NMHULIeBApeHHMe - THI NUIIEBAPEHUS, INPH KOTO-
pOM HHUTATEIbHBIE BENIECTBA PACIIEIIIAIOTCS B IOJOCTAX MNHIIEBAPHU-
TEIBHOTO TpakTa opraHu3Ma (MOJIOCTHOe MNHUINeBapeHHe; OHO Xa-
PakTEepHO ISl KPYTIABIX W OONBIIMHCTBA KOJBYATHIX YepBei, MOJUIIO-
CKOB, YJEHHCTOHOTHX, XOPAOBBIX), B IMOMMaHHOW NOOBIUE IOCIE BBE-
JIeHHsT B HEE MHUIIEBAPUTENIbHBIX (EpPMEHTOB (XapaKTEepHO IS HEKO-
TOPBIX HAaCEKOMBIX M IayKooOpa3HBIX) WJIH B Cpejae, OKpyXaromen
opraHusM (XapakTepHO ais O0akTepuil U rpudoB).

CMemaHHOe MUIIEeBAPeHHe - TUI NMHIIEBApPEHUS, OCYIIECTBIsAE-
MBI CHayaja BHEKJIETOYHO (TOcie 3axBaTa NHIIH), a 3aT€M BHYTpPH-
KJIETOYHO (MEJKHE MOJylNepeBapeHHbIe MUIIEBHIE YACTHUIBI IIOTJIOIIA-
I0TCSl KJIETKaMH IMyTeM (aronuTo3a W OKOHYATENbHO IEepeBapUBAIOTCA);
XapaKTEepHO ISl KUIICYHOIIOJOCTHEIX U IJIOCKUX YepBEH.

MemOpaHnHoOe, WM MPUCTEHHOE, NHIIEBAPEHUE OCYIIECTBISETCS
(dbepMeHTaMH, JIOKAJTN30BAHHBIMH Ha CTPYKTypax KIETOYHONH MemOpa-
HBI (Pa3BHTO y KHUIIEYHBIX MAPa3HTOB - aCKapHa) WIM Ha IOBEPXHOCTH
SMHUTENNANBHBIX KJIETOK KHIIeYHUKa (y OONBIIMHCTBA BBHICOKOOPTAHU-
30BaHHBIX JKHBOTHBIX).

Y MHOTMX BBICHIMX MHOTOKJIETOYHBIX YHBOTHBIX COYETAITCS
pa3inYHBIE TUOBl NHUINEBAPEHHsS, YTO MOBHIMIAET YP(HEKTHBHOCTH U KO-
HOMHUYHOCTH pa0OTHI NMHUIIEBAPUTENHHON CHCTEMBI.
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2.3. PasMHOXeHuWe OpraHM3MoB.
O6uwan xapakTepucTuka

O6ume noHaTus

Bocnpon3Benenne (Ui caMoBOCIpOM3BeJeHHe) - oOpa3oBaHue
JKUBBIM OPTaHU3MOM HOBOT'O, F€HETHYECKU M0J00HOro cebe opraHu3Ma.

Pa3zmHokeHHe - yBelHM4YeHHE uucia ocobell JAaHHOrO BHUIa, 00y-
CJIOBJICHHOE MX BOCHPOHU3BEJEHHEM M o0ecneuMBaroliee NPEeeMCTBEH-
HOCTb U HEIPEPHIBHOCTB XHU3HHU B PSly [TOKOJICHHUH.

IIpeeMcTBEHHOCTH 03HAYaEeT, YTO IIPU BOCIPOU3BEACHUH 0coOeit
BCSl reHeTHuyeckas HHGpOpMalus, 3aJI0)KEHHAs B POJIUTEIBCKOM HOKO-
JICHUH, IepelaeTcs J04YepHEMY IOKOJICHHUIO.

HenpepbIBHOCTD )KM3HH O3HAaYaeT HEOIPAaHUYEHHO jaoiroe, o0y-
CIIOBJICHHOE CMEHOW MOKOJEHUH CyLIeCTBOBaHHE BUJIOB M HOMYJISIUN
OpraHU3MOB.

7Ku3HeHHBIH HUKJ - COBOKYNHOCTb 3TamoB U (a3 pa3BUTUSA Op-
raHu3Ma OT MOMEHTa 00pa30BaHMS 3UTOTHl M JO HACTYIUIEHHUS 3pello-
CTH, XapaKTepusymoueiics cIocOOHOCThIO AaBaTh Hayayo Clelylolle-
MY IOKOJICHHIO.

THNBI KU3HEHHBIX HHMKJIOB: HPOCHION W CHOMCHBLIL.

IIpocTou KM3HEHHBIH LHMKJ MOJIHOCTHIO OCYLIECTBISETCS B Te-
YEHHE XU3HU OJHOW 0CcOOM M XapaKTepu3yeTcs COXpaHeHHEM 00Iiero
IUIaHA CTPOCHMS OpraHu3Ma.

Cl10)KHBIN KU3HEHHBIH LHMKJ MOXEX BBIPaXKaTbCs B 4YepeloBa-
HUU TOJIOBOrO U 0ecroyioro mokosieHui (y pacTeHUil) WM B SBICHUU
Meramopdo3a (y HEKOTOPBIX JKUBOTHBIX).

Tunsl pa3zMHOKeHHAA: Oecnonoe U nonosoe.

Becnonoe pa3mHoxeHue

BecnoJsioe pa3MHoOKeHHe - TUI Pa3MHOXEHHS, IPU KOTOPOM B
BOCIPOHM3BECHUU YYaCTBYET OOHA POOUMENbCKAA 0cobb, a ee TOo-
TOMKH DPa3BUBAIOTCS U3 OJHOH Henon06oit (COMaTHYECKOH) KIETKH
WIN TPYNIbl TAKMX KJIETOK POJUTEIbCKOTO OpraHu3Ma.

JlouepHue OpraHuM3Mbl, MOJIy4YEHHbIE IyTeM OECHoJIOro pa3MHO-
JKEHHS, Ha3bIBAIOTCSH KJIOHAMH.

* Oco0eHHOCTH (ecmo0JIOT0 Pa3MHOMKEHUSA:
*  JOYepHHE OPraHU3Mbl HMEIOT TI'€HOTHI, HACHTHYHBIH TE€HOTUIY

PONUTENBCKOTO OpraHu3Ma (OHU Ha3bIBAIOTCS KIAOHAMU);

* jaer 00JbLIOE KOJWYECTBO IOTOMKOB;
* 3aTpyJHSET 3BOJIONHUIO, TaK KaK JaeT MaTepuan s CTaOuiIu3u-

PYIOIEro eCTeCTBEHHOI'0 0TOOpa.

KinoHn - reHernyecku OJHOPOAHOE MOTOMCTBO OJHOW oco0u,
BO3HHUKIIEE HyTeM OecIroyioro pasMHOXKEHHsS (KIOHAMH TaKXe Hasbl-
BAIOTCS KIIETKH, 00pasyroluecs B pe3yibTaTe MUTOTHYECKOro jele-
HUSL OJHOU KJIETKH)
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* ®opMBbI 6ecnoIOro pa3MHOKeHUS! OJHOKJETOYHBIX:

* JejleHHe KJeTKHM HajBoe (BcTpeyaercs y OakTepuil M mpocrei-
mux - ame6, uHGY30puil, IBIVICH U AP.);

* MOYKOBAaHME - J[CJICHHE KJIETKM Ha HepagHble 4acmu; MEHbIIas
KJIETKa OTIOYKOBBIBACTCSI OT OOJblLIeH (BCTpedaeTcsl y APOXIKEi,
HEKOTOPBIX OakTepuii);

* MHOKeCTBEHHOe JejieHue (IIM30roHHMsA) - MHOIOKpaTHOE jele-
HHE s/ipa UCXOAHOH KJIETKH, IIOCJIE Yero 5Ta KJIETKa paclanaercs
Ha COOTBETCTBYIOIIEE YHCIO OJHOSACPHBIX JJOYEPHHUX KIETOK
(BcTpeuaeTcs y MPOCTEHIIMX U HEKOTOPHIX BOJOPOCIEil);

e cmopooGpa3oBaHue (CHOPOTOHMS) - Pa3MHOXEHHE IyTeM oOpa-
30BaHUsl cnop (BcTpedaeTcs y Bojaopocieil, OakTepuii, mpocrei-
LIUX — CIIOPOBHUKOB).

Cnopa - OJZHOKJIETOUHBIH 3apodwviut, T.e. KIETKa, KOTOpas MpH
[onajaHuM B OJIarONpPHUATHBIE YCIOBHS MOXET Pa3BUThCA B HOBBIH
opranu3Mm. Cropa Bceraa MOKpHITAa IUIOTHOH 00OJOYKOM, 3amUIIaoniei
€e BHYTPEHHEE COJIEPXKMMOE OT HeOJIaronpHUATHBIX BHEIIHUX YCIOBHUH.
*> @opMbI 0€cnoJIoro pa3MHOKeHHSI MHOTOKJIETOYHBIX:

* cmopoo6pa3oBanue (HaOxiogaeTcss y MXOB, XBOILIEH, MamopoT-
HUKOB);

* MOYKOBAaHME - Pa3MHOXEHHE INyTeM 00pa30BaHHSA U IOCIENylO-
hiero oTAesieHust noyek (y ruap, ry0oK); Yy HEKOTOPBIX BUAOB Op-
raiu3mMoB (y KOpaJjUIOBBIX IIOJIMIIOB) IIOYKUM HE OTAEIAIOTCS
(bopMUPYIOTCS KOJIOHHH);

* cTpoOmasinus (BCTpeyaeTcss Y HEKOTOPHIX KHIIEYHOINOJIOCTHBIX):
JeJIeHre BEPXHEH 4acTH IOJIMIIA IONEPEYHbIMH IEePeTsHKKaMH Ha
JovepHUue 0CO0U [cmpoodunsl), KOTOPbIE OTPHIBAIOTCS OT POIAMTEINS,

* BereTaTUBHOE - Pa3MHOXXEHUE 4YacTsAMM Tena (MULENUus y IpH-
0OB, CIIOEBHIA Yy BOJOPOCICH U JIMIIAWHUKOB);

* BereTaTUBHBIMH OPraHaMH - JOYEpPHHE OPraHU3Mbl IpPOU3pa-
craloT u3 cTebns (cMopoawHa), KOopHeBHIIa (mbIpei), KiIyOHs
(kaprodens), TyKoBULBI (JIYK) U Op.; XapaKTepHa Ui IIBETKOBBIX
pacTeHuii;

* (QparMeHTanMsA - Pa3MHOXKEHHE U3 OTIEIbHBIX (ParMeHTOB pO-
JUTENBCKOTO OpraHu3Ma (BCTpedaeTcs y HEKOTOPBIX IUIOCKHX U
KOJIbYATBIX YepBel).

IMouka - rpynna ki1eTok, oOpasyromas BBIISYMBAHUE HA TEJlE POJU-
TEJIbCKOI'0 OpraHu3Ma, U3 KOTOPOil pa3BHBAETCS JOYEPHUN OPraHU3M.

[MonoBoe pa3MHOXeHue

IMosi0oBoe pa3MHOKeHHE - TUI Pa3MHOXEHHsA, NPH KOTOPOM B
BOCIIPOM3BEJCHUHN YYAaCTBYIOT 06€ pooumenvckue 0codu; HOBBIA Op-
raHU3M DPa3BUBACTCS M3 3u20mbl, 0Opa3yIOUIEHCs B pe3yibTare CIusi-
HUSL MYXCKOM M JKEHCKOH IOJIOBBIX KJIETOK - rameTt.

Y 3ax2103
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* Oco0eHHOCTH TOJOBOr0 Pa3MHOKEHUS:
* OHO OTINYAEeTCs HAIHYUEM HO0/108020 HpoUecca;
e obecmeunBaeT 0OMEH HACJIECICTBEHHOW WH(MOpManuend MEXIy 0CO-
0sIMU OJHOTO BHUJA;
* CO3JaeT YCIOBHS JIJIi BO3HHUKHOBCHUS HACJCICTBEHHOW H3MCHYH-
BOCTH;
» oOecmeunBaer Goyiee pa3HOOOpPa3HOE NMOTOMCTBO;
* TMOBBIIIAET BO3MOXXHOCTh OPTaHHU3MOB MPHUCIOCAOIUBATHCS K IO-
CTOSHHO MCHSIONIUMCS YCIOBHSIM OKPYIXKaromiel Cpemasl;
* CO3JaeT YCIOBHUS JJIsI €CTECTBEHHOTO O0TOOpa U JBOJIIOIHH;
* JIaeT Majoe KOJMYECTBO MOTOMKOB;
* XapakTepHO I BCeX IyKapuom)
" mpeobyafacT y MCUBOMHBIX W GbICUIUX pACHEHUil.
IlonoBoii mMpouece - KOMIUIEKC COOBITHH, 00eCeunBarOIUX 0OMEH
HACJCJACTBCHHONH HH(pOpManueil Mexay OocoOsSMH OJHOrO0 BHJIAa MU CO3-
JMAIINX YCIOBUS JUIsl BOSHUKHOBCHUS HACJCIACTBCHHOW M3MECHYHMBOCTH.

* OcHoBHbIEe (h)OPMBI MOJIOBOIO Mpolecca:

* KOHbBIOTALHUS,

* KOomyasALMs (raMeToramus).

VYV OGakTepuil HabmIOJAIOTCS TakXke TpaHCHOPMAlUs W TPaHCIYK-
st (cMm. c. 220).

Konbroranus (xapaktepHa uis UHQY30pUH, HEKOTOPHIX OakTe-
puii, Bomopocield W rpuboB) - mpolecc OMIOJOTBOPEHHS HyTEeM 00-
MeHa muzpupyiowumu a0pamu, KOTOPbIE MEpPeMEINaroTcsl U3 KICTKH
OIHON oco0M B KJIETKy Ipyrod mo oOpa3oBaBmIEeMyCsS MEXAY HUMH
[UTOIUIa3MAaTHIECKOMY MOCTHKY.

e Ilpu KOHBIOTalMHM KOJMYECTBO OCOOEH HE yBEIWYMBAETCS; UX pas-
MHOXKCHHE NPOUCXOIUT OECIIONBIM ITyTeM (JIeleHHEeM HaJBoe).
Konynsiuusi (uaux rameroramms) - IpOLECC CIHMSHUSA JBYX pas-

JUYaloNIvecs II0 MOJy KIETOK {eamem) ¢ oOpa3oBaHHeM 3ucomesl. Ilpu
9TOM JABa sapa ramMer o0pa3yloT OJHO SAPO 3UTOTHI.

* Komynsuued Takxke Ha3BIBAIOTCSA: IMOJIOBOH IPOIECC y JKUBOTHBIX,
UMEIONINX KOMYJSTUBHBIE OPraHbl, W COCIMHEHHE ITIPH IOJOBOM
pPasMHOXEHHHM JBYX oco0eil, He HMEIIUX IOJOBEIX OPTaHOB
(HanpuMep, TOXKAEBBIX YepBeil).

¢ @opMbl MOJOBOT0 Pa3MHOKEHHA (CM. Takke Tabmuny Ha c. 57):

* 0e3 OIIOLOTBOPEHHS;

* C OIJIOJOTBOPCHHUEM.

e OpraHsl I0JOBOr0 Pa3MHOKEHHUSI:

* y HH3LIMX PaCTCHHH W MHOTHX I'PHOOB - raMeTaHTHH;

* y BBICHIMX CIIOPOBBIX PAacTCHHI - aHTePUAUU (MYKCKHE OpPTraHbl) M
apxeronuun (BKCHCKHE OPTaHbI);

* Y CCMEHHBIX pacTeHHUil - MblIbLEBbIe 3epHA (MYKCKHE OpPraHbl) M
3apoJbllieBble MeIIKH ()KCHCKHE OpTaHbI);
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* y XMBOTHBIX - IIOJOBEIE JKene3bl (TOHaIbl): ceMeHHHKH (y caM-
I0B), AMYHUKH (Y CaMOK);
* y ry0OK M KHIIEYHONOJOCTHBIX OTCYTCTBYIOT; I'aMETHl BO3HHKAIOT
U3 Pa3IMYHBIX COMaTHYECKHX KIETOK.

Dopmul  (cnocodvl) noON0B020 PAIMHOINCCHUS
Clioco6 nonosoro
pasMHOXeHUs Oco6eHHoCTH OpraHusmsl
ChusiHUE COACPIKUMOTO IBYX HexkoTopbie Bojio-
Kombroramus | BETCTATHBHBIX KICTOK; POCIH H TPHOLL;
00MEH MUTPHPYIOUIMMH SIiI- uHdy30pHS TY-
pamu y un(y30puit denpka
g JKemckue ramers! - sifnexier-| VICKYCCTBEHHBIH -
5 Maprerorenes KU - [IPEBpAIlalOTCs B 3apo- Y MHOTHX pacTe-
§‘ JBIIT €3 OTUIOJ0TBOPCHHUS HWH W JKUBOTHBIX,
& (cm. Taxke ctp. 69) CCTCCTBEHHBIH - Y
5 TIIEH, myen u ap.
B CriepMaTo30upl NOTUGAIOT
o o
g | Tniorenes 1ocIie NPOHUKHOBEHUS B il- | Kpyripie uepsn,
A LEKIICTKY, KOTOpasi [IOCIE 3TOTO| HeKkoTOpbIe PHIGHI
pa3BHUBACTCS B 3apPOJIBIII
B pasButHu 3apojbiia yda-
CTBYET TOIBKO AIPO CNEPMA- |y yegorophix
Anpaporen - o
JIpOreHe3 TO30HUJIa, MPOHUKIIETO B st pacTenmit (B oKc-
HEKJICTKY; SIPO AUICKICTKH nepuMenTax)
TruOHET
lameTsl BHELIHE HE PA3iUYa- | Myorme HU3LIKE
W3oramust FOTCSI, ONMHAKOBEI 10 Pa3ME- | [puGhI, OAHOKIETO-
paM, HOJBHKHBI YHBIE BOJOPOCIH
" T'ameTs! pa3nuuHbl 0 popme
U pasMepy: JKECHCKHE KpyI-
6 | [eTeporamust | Hble, MyXCKHE - MeJKHe; 00a 3enensie u Oypoie
) BUJIa TaMET MOJIBHXKHBI (MMe- | BOAOPOCIH
d 0T JKT'YTHUKH)
0 TFametsl nuddepeHMpoBansl; | Byicmme pacTeHus,
Ooramust JKEHCKUE HEMOJBMXHBL, 00Pa- | pce MHOrOKIETOU-
3YIOTCS B SIMYHHUKAX. HBIC JKUBOTHBIE

OnyogoTBOpeHHe - IPOLECC CIUSIHUSA MYXKCKOH U XKEHCKOH IoJo-
BBIX KIICTOK (2amemt). B pe3ynbTaTe OMmIOZOTBOPEHHUs 00pasyercs 3ucoma.
3urora - omnodomeopennasn nunnounHas (2ulxp) siyexnemka,

HECylasls HaACJICACTBCHHBLIE 3aJdaTKH oboux pO,HHTeHeﬁ, T.C.

KJIeTKa'

06pa3y10u1a91051 B pE3yJbTaTe CJIUAHUA TaMET pa3HOro moja N3 3m-
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TOThl pPa3BUBACTCs HOBBIH JOUYEPHHUH OpraHu3M; MHoOrnaa (y HEKOTOPBIX
BOJIOpOCIeH W TpuOOB) 3UTOTa MOKPHIBACTCS IUIOTHOW 00O0JOYKON W
MPEBPALIACTCS B 3U2OCHOPY.

sliinexaeTKa - JceHcKkan TONOBast KieTka (0OBIYHO MMeEeT cdepH-
YecKylo (opMy, 3HAUMTENBHO KPYNHEE COMATHUYECKUX KJIETOK, HENoJ-
BMXHA, COJEPKUT MHOIO IMTATCIIbHBIX BEIIECTB B BHJE XKEITOUHBIX
3epeH U Oenka).

CnepmMaTo30M - Mydcckaa TOJOBasg KieTka (Menkas, O4YEHb
MOJIBUJKHAS KJIETKA, MEepPEeMEINaoNascs C MOMOIIbI0 OJHOI'0 HIM He-
CKOJIBKUX JKT'YTHKOB; MMEETCS Y CaMIIOB XXHBOTHBIX, HEKOTOPBIX I'DHU-
00B M MHOTHX pacTCHHMH, IOJIOBOE Pa3MHOXKEHHE KOTOpBHIX obecreuu-
BaeTCsl Halu4yueM BOJHOH cpenabl). COCTOUT U3 20/106Ku, uieldKu U
Xx6ocma. B TroioBke HaXOOUTCA ALPO C TAIIOUIHBIM HA0OPOM XPOMO-
coMm (lmlxp), B mIeiike - MUTOXOHJPHH, BbIpPAOATHIBAIOIIUE SHEPIHIO
Ul IBUKCHHSI, U LIGHTPHONb, 00ecreuynBaromas KoueOaHus KryTHKa.

CnepMHUH - HE UMEIOLIME XI'YTUKOB MyJccKUe TIONOBbIE KIETKH
HOKPbUNOCEMEHHBIX U  20710CEMEHHBIX DPACMEeHUll; JOCTaBISAIOTCI K
AHIEKIIeTKEe ¢ MOMOIIBIO MBIIBIEBONH TPYOKH.

* Tamertorenes - nmpouecc 00pa30BaHUS U PA3BUTHUS IOJIOBBIX KIETOK.

* Cnepmartorene3 - mnpouecc GOpMHUPOBAHUSA MYKCKHX IMOJIOBBIX
KJIETOK (MYXCKHX TaMeT); HPOUCXOAUT B CEMCHHUKAX.

* Qorene3 - mponecc (GOpMHUpPOBAHUS SHIEKIETOK (KEHCKHX Tra-
MET); IPOUCXOIUT B ANYHHUKAX.

e Craagum ramertoremnesa:

* pa3MHOMKEHHe: MUmomuueckoe OelleHue TEPBUYHBIX II0JIOBBIX
JUIUTOUIHBIX KIETOK (CHEePpMATOrOHHH y CaMIOB M OOTOHHI Yy
CaMOK) TKaHU CEMEHHbBIX KaHaJbLIeB CEMEHHMUKOB (y CaMIIOB) HIIU
SAUYHUKOB (y CaMOK); y CaMOK MJIGKONMTAIOUIUX 3Ta CTaaus pea-
au3yeTrcs BO BpeMs 3MOPHOHAIBHOTO pa3BUTHS OpraHu3Ma, y
CaMIIOB - C MOMEHTA II0JIOBOTO CO3pPEBaHUSA 0cOo0OH;

* poct (Ha uHTep(dase KIETOUYHOTO LMKIA): YBEIHMYEHHE B pa3Me-
pax CIepMaTOTrOHMH M OOTOHHIl 3a CYET pocTa B HUX KOJHYECTBA
nuronnasmsel; perukanud JHK u dopmuposanue BTOpoi xpo-
MaTH]Ibl; 00pa3oBaHHE M3 CIIEPMATOTOHUIl (y caMIlOB) cHepMarto-
mutoB I mopsinka u u3 ooronuii (y camok) - oouutoB I mopsia-
Ka (2n2xp);

* cO3peBaHHMe - MmeilomuueeKkoe OeneHue:

- Ppe3ynbTaT MEpBOro MEHOTHYECKOTO AEICHUS: y camyog - obpa-
3oBaHue dgyx cnepmatouuToB II mopsiaxa (1m2xp) u3 ogHOTO
cnepmaronura I mopsuka, y camox - 00pa3oBaHHE 0OHO20 00LUTA
II mopsaaka (1n2xp) ¥ BTOPUYHOTO (PELyKIHMOHHOIO) TEIblla W3
onHoro oouuta I mopsaxa;

- pe3yiIpTaT BTOPOr0 MEHOTHUYECKOTO EJICHUS: y camiyoé odpa3o-
BaHHUE uemplpexX TAIIOUAHBIX OJHOXPOMATHIHBIX CIIEPMATH]
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(1m1xp), y camok - onHOW TarIONIHOW ONHOXPOMATHUIHOU sIii-
nekaeTku (1mlxp) ¥ Tpex BTOPHYHBIX TeJNell; BTOPHYHBIE TEJb-

1a B JajJbHENIIEM OTH0aroT;
* ¢opmupoBaHue: criepMaTHIBl HE ACIATCS; U3 KAXKIOW U3 HUX oOpa-
3yeTcs cmepMaTo30uj (Y )KEHCKUX TaMeT 3Ta CTaausl OTCYTCTBYET).

e TlapreHoreHe3 (Wi JIeBCTBEHHOE Pa3MHOKEHHMeE) - pPa3BUTHE Opra-
HU3Ma M3 HEOMJIOJOTBOPCHHON SHICKICTKH.
Tunbl mapreHoreHesa (B 3aBUCHMOCTH OT Habopa XpoOMOCOM B
STHIEKIICTKE):
* TamIouIHbIA (IMYEIbl, MypaBbU U Jp.):
* JUIUIOMIHBIH (HU3IIHE pakooOpa3Hbie, HEKOTOPBIC SUICPHLBI U JP.).

OnnopnoTtBopeHue

Oniaom0TBOPEHUIO (CM. BBINIE) MPEIIICCTBYET OCeMeHeHuUe.

OcemeHeHHE - mponece, 06€CH6‘JHBaIOH_II/II7I BCTpCUy CIepmMaTo3o0-
HI0B U SUIECKIICTOK.

Tunsl OCEeMEHEHUA: Hapy.)fcuoe (xapaKTepHo JJI1 BOIOHBIX OGI/ITa-
Teneﬁ; Cl'IepMaTO?,OPI)ILI )5 HﬁHeKJ‘IeTKH BBIACISAKOTCA B BOI[y, rac un l'IpO-
HCXOOUT WX CIUSHHE) U GHympenHee (TPOUCXONAINIEe C MOMOIIBIO KO-
MyJATHBHBIX OPraHoOB; XapaKTepHO I oOuTaTesell CyIln).

VY MIIEKONMUTAIONNX W YeloBeKa SHIEKIeTKH MPHOOpeTarT CIOo-
C06HOCTB K OINIOAOTBOPCHHUIO B PE3YJIbTATC 06)IAUUU.

OBy.]'lﬂI_[I/ISI - BBIXO 3pem,lx KJICTOK y MIJICKOIIUTAKIIUX B IMOJOCTH

Tena. Ilepuogu9YHOCTE OBYJISALUH PEryIUPYeTCs HEPBHOM CHCTEMOM M
TOPMOHAMH HJOKPHUHHOW CHCTEMBI.

e @a3pl ONJIOAOTBOPEHHS:

* MPOHHKHOBECHHE CHEPMATO30MAa B SHIEKICTKY (IpU 3TOM B siie-
KJIeTKe (QOopMHUpYeTCs 000J0YKa OIUIOAOTBOPEHHS, IPEISTCTBYIO-
1iasi MPOHUKHOBEHHIO B SHICKIETKY APYTUX CIICPMATO30HI0B);

* CIHSHHUE s7ep ¥ BOCCTAHOBIICHHE JAMIUIOMIHOTO HAbOpa XpOMOCOM;

* QaKTHUBalHUs Pa3BUTHS 3UTOTH (POpPMHUPOBaHHME BEpeTeHA JACICHHUS,
Mo0YyKIAIOMIETO 3UTOTY K JCJICHHIO).

[loHATHMEe oHTOreHesa

OHTOreHe3 - 3TO COBOKYNHOCTb IPOLECCOB HHIMBUIYaIbHOTO
pa3BUTHSI OpTaHM3Ma C MOMEHTa 00pa3oBaHUs 3UTOTHI (OILIOZOTBOpE-
HUS SUICKICTKH) 10 KOHIIA )KH3HHU O0COOH.

> [lepuoanl OHTOreHe3a:

* 3MOpPHOHAJBHBIA - ¢ MOMeHTa 00pa30BaHMs 3UTOTHI IO Npopac-
TaHUs ceMsH (y pacTeHUH) WIM POXISHHS MOJ0A0H ocobm (y
JKUBOTHBIX);

* NOCTIMOPHOHAJNBHBIN - OT MpopacTaHus ceMsH (y pacTeHUil) uiau
poxxaeHus (y KUBOTHBIX) 10 CMEPTH OpTraHHU3Ma.

I
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3. OCHOBbI FreHeTUKHu

3.1. FeHeTHUKa KaK Hayka

MpeomMeTt u 3agayun reHeTuku

I'eHeTHka - Hayka O 3aKOHOMEPHOCTSAX HACIEACTBEHHOCTH W H3MEH-
YHUBOCTH OPraHU3MOB M METOJAAX YNPaBJIEHUS HMH.

HacieacTBeHHOCTD - CBOHCTBO KMBBIX OPraHU3MOB COXPAHATH M Ie-
penaBaTh OT IOKOJIEHHS K ITIOKOJIGHHIO XapakKTepHbIe Ui JaHHOTO
BHJa OpPraHM3MOB OCOOEHHOCTH €ro CTPOCHHs, (QYHKIMOHHUPOBa-
HUA W pa3BUTHA (Mopdojornyeckue, OMOXMMHYECKHE, OHTOTEHe-
THYECKHEe, (PU3NO0JIOTMYECKHEe M HWHBbIE IPU3HAKM), a TaKXkKe CHoco0-
HOCTh POJMTENEH NepenaBaTh JJOUEPHUM ITOKOJCHHUSAM T€ MM HHbIC
WHAMBUAYAJIbHBIE NMPU3HAKK U OCOOCHHOCTH.

MN3MeHYNBOCTH - CIOCOOHOCTH JOYEPHUX OPraHU3MOB OTJIMYATHCSH OT
CBOMX poauTeneil Mop(hoJorudeckuMu, OHOXMMHUYECKUMH, (HU3HOIIO-
IMYECKUMH M MHBIMHM IIPU3HAKAMH, TEpss B IPOLiECCe OHTOI'CHE3a He-
KOTOpBIC U3 CTapblX, POJUTEIBCKUX NMPU3HAKOB U IIPUOOpETast HOBBIE.

I'en - yuacrox monexynsl JAHK, xapakrepusyrommuiics omnpeneneHHON
MOCJIEJOBATENIBHOCTBIO HYKJICOTHUAOB, B KOTOPOM 3aKOJIMpPOBaHa
uHpOpMAIKA O IMOCJIEN0BATEIBHOCTH AMHHOKHCIOT B KOHKPETHOM
Oenke ninu HykineorunoB B PHK.

" Kaxaplii TeH OTBeTCTBEH 3a (OPMHUPOBAHHUE OIPEIEIIEHHOTO dJIe-
MEHTapHOI'0 NPU3HAKa MJIM CBOHCTBA OpraHM3Ma.

e 3a/1aYN TCHETHKH:

* HU3ydYeHHE MEXaHH3MOB XpaleHUs U Iepeladyd TeHeTHYeCKOH HH-
dopmanuu;

* H3y4YeHHE MEXaHHU3MOB peaM3allMM TE€HETHYeCKOH HHGpOpManuu
B BUJC TeX WM HHBIX NMPHU3HAKOB U CBOWCTB OPraHU3MOB;

* H3yYeHHEe MEXaHHM3MOB U 3aKOHOMEPHOCTEel M3MEHUMBOCTH;

* JHCNOJIb30BAaHHE 3aKOHOB TEHETHKH JJIsI MOJNyYeHHs OPTaHU3MOB C
3alaHHBIMH CBOMCTBaMu;

* HCIOJb30BaHHE 3aKOHOB T'€HETHKM A OOpPHOBI C HACIEACTBEH-
HBIMH 0OJIE3HSIMH, OPTaHU3MaMH - PAaclpOCTPAHUTEISIMH 0oJe3-
HEeH M BPEAMTENSIMH CEIbCKOXO3SHCTBEHHBIX PACTEHUH W JKUBOT-
HBIX H T.J.

I'ennasi MH:KeHepHsl - 00JAaCTh T'CHETHKH, 3aHMMAIOIIAsICSl UCKYCCTBEH-
HBIM CO3JaHHEM HOBBIX T€HETHYECKHX KOMOMHALMH B MOJIEKyJax
JHK ¢ uenpo monydeHUs NPHHIHIHAIEHO HOBBIX MHKPOOPTaHH3MOB
(BeIpabaThIBaOIINX HEOOXOIMMBIE OEJIKOBBIE MPOIYKTBI) M BBICOKO-
MPOM3BOAUTEIBHBIX M YCTOHYMBBIX K OOJNIE3HSAM COPTOB PACTECHU.
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MeToabl reHeTuku

* OCHOBHBIC MeTOAbl COBPEMEHHON TIEeHEeTHUKH:

* rHOPHIOJOTHYECKHIl: aHANU3 HACJICJOBaHHS W Tepeladd 6 psry
MTOKOJICHUI OTHENBHBIX albTEePHATHBHBIX INPU3HAKOB MPH TOYHOM
KOJMYECTBEHHOM YYeTe IOTOMKOB C Pa3IMYHBIMH KOMOWHAIHSIMH
MPU3HAKOB (IIO3BOJISET BBIIBUTH 3aKOHOMEPHOCTH W THII HAcleJo-
BaHUS OTIEJBHBIX NPU3HAKOB);

* reHeaJOrMYecKHWii: M3yYeHHE POJCTBEHHHKOB HECKOJIBKHX IIOKO-
JIEeHUH OJHOHM CeMBU C YYEeTOM pOIOCIOBHOW - reHeayiormm (Io-
3BOJISIET BBISIBUTH OCOOCHHOCTH HAacleOBaHUS MPHU3HAKOB, TEHOTHII
YJIEHOB POJIOCIOBHOI, pacCYMTATh BEPOSATHOCTh MPOSBICHUS OIpe-
JIeJICHHBIX MPHU3HAKOB Y MOTOMKOB);

e pexomounanTHoii JIHK: wuccimenoBanme 9acTtoThl pekoMOWHa-
Ui MEXAYy OTHENbHBIMU MapaMH T'eHOB, MPEJCTABICHHBIX B OJI-
HOH XpomocoMe (TI03BOJIIET YCTAHOBHTH IOCIEJOBATEIBLHOCTh pac-
nonoxeHus redoB B JIHK u rennsle myTanun);

* IUTOTeHeTHYECKWii: W3yueHHe Kapuomuiui (YHUCIa U CTPYKTYpPHI
XpPOMOCOM) KJIETOK OpraHu3Ma (M03BOJSET BBHIIBUTH T'€HOMHBIE U
XPOMOCOMHBIE MYTaIUH);

* QAM3HEUOBBIN: W3yueHHE OJIN3HEHOB (IO3BOJIIET ONpPENEIHTH POJIb
2eHomuna, OKPYXXamoIled cpenbl W TakuX (AKTOPOB KaK BOCIHU-
TaHue ¥ 00ydeHHe B (OPMHPOBAHUHU TeX WIH MHBIX MPU3HAKOB);

* MOMyJSIHMOHHO-CTATHCTHYECKHH (ITO3BOJSET ONMPENETUTh YacTo-
Ty BCTPEYaEeMOCTH T'€HOB M T'€HOTHIIOB B MOMYJISALHIX);

* puoxmmMHuUeckHe (MO3BOJSIOT YCTAaHOBUTH MOCIEI0BATEIHHOCTH
aMUHOKHCIIOT B TOJMIIENTHIHON IETIH ¥ BBISIBUTH T€HHBIE MYTAI[HH).

3.2. 3aKOHOMEpPHOCTU HacnenoBaHUA NMPU3HAKOB

Mpu3nakn. PeHoTun

Mpusnak mr06as 0cCOOEHHOCTh OpPraHU3Ma, J000€ ero KauecTBO WIN
CBOICTBO, IO KOTOPOMY MOXHO OTJIMYHTH OAHY 0COOb OT IPYTroOM.

AJbTepHATHBHBbICE NMPU3HAKH - B3aMMOMCKIIOYAIONIME BapHaHThl OJ-
HOTO U TOTO )€ NpHU3HaKa (npumep: *)eiuras M 3eJeHas OKpacka ce-
MSIH TOpOXa).

JomMunupoBanue - npeobnaganue y ruOpuaa Npu3HaKa OJHOTO M3 €ro
poxauTenei.

JoMUHAHTHBIH NPHU3HAK - NPeo0Iafaroni MPU3HAK, MOSBISIOIINN-
cs B NEPBOM IIOKOJEHHM ITOTOMCTBA y TI'€TEpO3UTOTHBIX O0co0el u
JIOMHUHAHTHBIX TOMO3UTOT (CM. HHIXKE).

PeneccuBHBIHi MPU3HAK - NPHU3HAK, KOTOPBIH IepefaeTcss IO Haclenx-
CTBY, HO MOJABIAETCS, HE MPOSABIAACH Y T€TEPO3UTOTHBIX MOTOM-
KOB; NPOSIBJIAETCA B TOMO3MTOTHOM COCTOSHHUHM PELIECCHBHOIO I'€HA.

DeHOTHN - COBOKYITHOCTh BCEX BHEIIHUX M BHYTPEHHHMX IPH3HAKOB
opranusma. deHoTHN (GOPMHUpPYETCS INPU B3aMMOJCHCTBHUU T'€HOTH-
ma co cpepoil 0OUTaHUs OpraHUu3Ma.
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AnnenbHble. AOMWUHAHTHbIE U pELLECCUBHbIE FeHbl. [[eHoTUN

Anens - 0flHa M3 aJbTEPHATHBHBIX (OPM CYIIECTBOBAHUS T€HA, OII-
penensoIero HeKOTOphId mpusHak. KonnuecTBo amieneéd 0qHOTO
U TOTO XK€ reHa MOXET JOCTUTaTh HECKOJIbKHX JECATKOB.

* Kasxcoaa xpomocoma unu Xxpomamuoa Modcem HeCMU MOALKO
00uH annenb OAHHO20 2eHa.
* B knemkax o00Holi 0codu npucymcmeyem moJbKo 064 ainens

Kaxcoozo zena.

Jlokyc - y4acTOK XpOMOCOMBI, Ha KOTOPOM PAaCIOJO0XKEH TeH.

AnjieNibHBbIE TeHbl — TeHBI, PACIOI0KECHHBIE B OJHUX U TEX XKE JIOKY-
cax TOMOJIOTHYHBIX XPOMOCOM M OTBEYAlONINE 3a albTEePHATHBHBIC
MPOSIBJICHUST OJHOTO0 M TOTO K€ Tpu3HaKa (mpumep:. TEHbI, OTBe-
JaouMe 3a IBEeT TIja3 4YeaoBeka). AJUieNbHbIE TeHbl 0003HAYAIT
oounaxosvimu GykBamu natuHckoro andasura: A, a; B, b.

HeanjenbHble TeHbI - TCHBI, PACMOJOXKEHHBbIE B HETOMOJOTHYHBIX
XPOMOCOMax WM B Pa3HBIX JIOKYCaX TOMOJOTHYHBIX XPOMOCOM.

JloMUHAHTHBIE TeHbI - TCHBI, COOTBETCTBYIOIIHE JOMHUHAHTHBIM MpPHU-
3HaKaM; 0003HAYaIOTCSl NMPONHUCHBIMH JaTHHCKUMHU OykBamu (A, B).

PeneccuBHbIe TeHBI - T€HBI, COOTBETCTBYIOI[HE PEIHECCHBHBIM MpPH-
3HaKaM; 0003HAYaI0TCS CTPOYHBIMH JIATHHCKUMHU OykBamu (a, b).

T'eHOTHN - COBOKYMHOCTh BCEX I'C€HOB JAHHOTO OpraHU3Ma.

CkpelwnBaHune

CkpelmuBaHue - MOJyYCHHE MOTOMCTBA MYTEM HCKYCCTBEHHOI'O0 00B-
e€UHEHUsI TeHEeTHYEeCKOr0 MaTepHaja pasHBIX POAMTENeH (pa3HBIX
KJIETOK) B OJTHOH KIIETKE.

I'eneTnyeckas 3anuch CKpelIMBAHMSA:

* nmepBasi cTpoka: OykBa P (poaurenu), T€HOTHII YKEHCKOrO oOpra-
HU3Ma, 3HaK CKPEUIMBAHMS X, TEHOTHI MYXCKOIO0 OpPTaHH3Ma; IIOf
0003HAaYEHUIMH TE€HOTHUIIOB MOTYT OBITh yKa3aHBl HPHU3HAKU Opra-
HU3MOB;

e BTOpas cTrpoka: OykBa C (ramersl) U (1ojJ 0003HAYEHUSMHU TEHO-
THUIIOB, B KPYXOUYKaX) raMeThl )KeHCKOH U MYKCKOH ocobeil;
TpeThbsi cTpoka: OykBa P* (IOTOMKHM), T€HOTHIIBI IOTOMKOB (MO
0003HAaYEHUSIMU T'C€HOTUIIOB MOTYT OBITh yKa3aHbl NPU3HAKHU Opra-
HU3MOB); K - HOMEpP MOKOJICHHUS.

I'omo3urora - 3urora, comepxamas 00UHAKOBble ANTIEIN ONHOTO TeHA
- TOMHUHaHTHBIE (AA, TOMHHAHTHAsi TOMO3UI0Ta) WIH PEIECCHUB-
Hble (aa, peneccCHBHAasi TOMO3UIOTA).

* T'omo3urorHas ocoOb 0Opa3yeT OJUH THI TaMET U HE JaeT paclie-
IUICHHUS TIPH CKPEIIUBAHUH.

I'erepo3urora - 3urota, cojepskamas ABA PA3HbIX ANJIENsT OJHOTO
reHa (Aa).

* I'erepo3urornas oco0b B MOTOMCTBE JAaeT pacHIelJICHHUE IO JaH-
HOMY Tpu3Haky. OOpa3yeT HECKOJbKO THIIOB TaMeT.

”
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IIpaBuno (rumore3a) YHCTOTHI ramer. Tak Kak Kaxkjgas XpoMocoma
WIN XPOMAaTHAa MOXET HECTH TOJbKO OAWH aljelb JaHHOTO TeHa,
TO NPH PACXOXKACHUU XPOMOCOM (IpH MEPBOM JACICHHH Meio3a)
niM XxpoMatuja (pU BTOPOM MAEJIEHHHM Mei03a) BMeCT€ C HHUMHU B
TaluIOMIHbIE KJIETKH TaMeT OTXOJIWT JHUIIb [0 OJHOMY U3 ajlienei
KaXXJ0H annenbHol napsl. Iloatomy:

Jdasg ramera OpraHu3Ma HeceT TOJBKO IO OJHOMY AaJljleJIi0
Ka’KA0ro reda, T.e. ajlleJM B raMeTrax He IepeMelINBAIOTCH.

CaencTBus NMpPaBUJIa YUCTOTHI ramer:

* 20Mo3uzomHBL  OpraHU3M oOOpa3yeT TONbKO OOUH THII TaMerT:
AA aa -> (a);

* 2emepo3uzomHblii TIO OJHOW Tape TEHOB OpraHu3dM o0Opa3yeT oea
THma rameT (M3 ABYX TOMOJOTHYHBIX XPOMOCOM 3MTOTHI B IIpOIEC-
ce Melo3a 0JlHa XpOMOCOMA - C TEHOM A - momajgaeT B OAHY rame-
Ty, Apyras - C TeHOM a - B IpYyTrylo ramMery): Aa —> @ (a).

I'mépuausanus - mpomecc CKpemMBaHUS JBYX OPraHU3MOB OJHOTO
BUJa (BHYTPMBMJIOBasi TMOPHAM3aNUs) M Pa3HBIX BHAOB HIH
ponoB (oTaajieHHAss THOPUAM3AIUA).

I'mépun - opranns3m, NMOJYYCHHBIH IMyTeM CKPEIMBAHUS T'C€HETUUCCKH
pPa3HBIX OPTaHHU3MOB.

MonorudpuaHoe ckpemiMBaHUe - CKPEIIMBAHHE OPraHU3MOB, OTIH-
JalONIUXCs JIPyT OT ApPyra ajdbTePHATHBHBIMH BapHaHTaMU TOJIBKO
OJHOTO MpHU3HAKa (OJHOW mapoil amneneil).

AHanu3upymoliee CKpelmIMBaHHMe - CKPCIIMBAHHE H3y4aeMOIo Opra-
HH3Ma C OPraHU3MOM, UMEIOIIUM PeyeccueHulil 20MO3UOMHbLIL
2zenomun (1 00pa3yOMUM TOJBKO OJUH THII TaMeT C PEIeCCHBHBEI-
Mu annensiMu). I103BoiseT yCTaHOBUTH T€HOTHII M3y4aeMOTO Opra-
Hu3Ma. [IpuMeHseTcs B CeIEKIHH PacTeHUH M )KHUBOTHBIX.

JIHrHOpH/HOe CKpelIMBaHUe - CKPEIMBAaHUE OPTaHU3MOB, OTJIMYAIO-
IUXCSL IPYT OT ApYyTra adbTePHATHBHBIMU BapHaHTaMH IABYX HpH3Ha-
KOB (JIByMs Iapamu ajuienei).

HosnrudpuaHoe ckpemuBaHHe - CKpPEIIMBAaHHE OPraHU3MOB, OTIHU-
YJaIOMMUXCsA IPYr OT JApyra adbTepPHATHBHBIMH BapHaHTAMH TPeX H
0oJiee TPU3HAKOB.

CuenjieHHOe HacJeA0BaHHe - COBMECTHOE HACJIEeIOBaHUE T'€HOB, JOKa-
NU30BAaHHBIX B OJHOM XpoMoOcOoMe; TeHbl 00pa3yloT TPYNNbI CIEMN-
JIeHHUS.

PacmenyieHne NMpU3HAKOB - MPOSBISAIONIEECS CPEIU IOTOMCTBA BTO-
pOTO M TOCIHEAYIONIUX IOKOJICHUH OINpeNeIeHHOe COOTHOIICHUE
MEXAYy KOJIMUecTBAaMU Oco0eH, XapaKTepH3yIOIUXCs aJbTepHa-
THBHBIMH HpPHU3HAKAMH HCXOJHBIX POJIUTENbCKUX (Gopm.

* KoHKpeTHBIE KoIuuecmeeHHble COOMHOWIEHUA MEXAy UYUCIAMH
oco0ell, HECYIIMMH NPU3HAKKU KaXJOW U3 POAMTENbCKUX (HopM, Om-
penensioTcss TeM, KaKOBBI POAUTEIBCKHE OPTraHU3MBI MO JaHHBIM
NpU3HAKAM - 20MO3UZOMHble VIV 2emepo3uzommole.
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MNepBbln 3aKOH MeHpaensa

IepBrolii 3akoH Menae/s (3aK0OH eIUHO0OPa3usl THOPUIOB NMEPBOTO
NMOKOJIEHHSl, WJIM MPAaBUJ0 TOMUHUPOBAHHUS) OINKCHIBAECT CKPEIIH-
BAaHUE 20MO3UZOMHBIX OCOOEH:

NMpH CKPeIMBAHUM TOMO3HMIOTHBIX 0co0eil (B3ATBIX M3 YHCTBHIX
JIMHUI 0IHOTO BHAA), OTJIHYAIOIMIUXCH MO OXHOMY M3 NMapbl aJb-
TePHATHBHBIX NPHU3HAKOB, MoJyuyaemble THOPHABI HEpP6ozo TO-
KOJIeHHs1 eAUHO00pPa3HbI KakK 1o ¢eHOTHIY, TAK M MO FeHOTHIY.

Mpuanak Fen FeroTun leHeTUYeckasa 3anucb
(useT) p AA x aa
[lOMUHaHTHbIV A AA. Aa x 3
(>xenTblIin) ’ C ® ®
i Aa
PeueccuBHbIN a aa p,

(3eneHsblit)

xentole 100%

CJ'leZlCTBI/Ie: €CJIn NEPBOC ITOKOJICHUE CZ[I/IHOO6pa3HO 1o OAHOMY U3
AJIbTCPHAaTUBHBIX TIPU3HAKOB POJAUTCIBCKUX 0c06e171, TO JaHHBII
NpU3HAK SABJIACTCA 00MllHlleHbl.M, a POAUTCIbCKUC ocobu zomo-
3u2omnbl 110 AJBTCPHATHUBHBIM IIPpHU3HAKaAM.

Btopon 3akoH MeHnpaens

Bropoii 3akon Mengeass (3aKOH pacluieNJeHHs) ONMCBHIBACT MOHO-
2uOpuoHoe CKPELIUBAHUE 2€Mmepo3uzOmHbIX OCOOeH:
NpU CKPEeWIMBAHMU MexAy co00ii zufpudoé nepeozo noxonenusn
(T.e. TeTePO3UrOTHHIX 0CO0el), OTIMYAIIIHUXCH MO OJHOMY U3
napel aJbTEePHATHBHBLIX NPH3HAKOB, BO 6mOpoM MNOKOJEHUH
HalJ0aeTcsl pacuienieHue B cooTHomennu 3 : 1 no peHorumy
ul:2:1 morenorumy.

eHeTu4eckasa 3anucb
MpusHak FeH [eHo

(uBeT) ™n Aa x Aa
P(PO

K K

C ® ® ® ®
AA Aa Aa aa

x x x 3

KENThIN A AA, Aa

3€e/1eHbINn a aa P2

Pacmensienne no ¢GpeHOTHNY: TPU 4YacTH [OTOMKOB BTOPOTO IOKOJE-
HUS C OOMUHAHMHBIM TIPU3HAKOM W OJHA YacTb - C PeUeCcCUEHBIM.

Pacmenyiense mo reHOTHIY: OJHA 4YacTh MOTOMKOB - JOMHHAHTHBIC
romosurotsl (AA), mBe 4yacTH HOTOMKOB - rerepo3urorsl (Aa) u
OJllHA YaCTh - PEIEeCCHBHBIC TOMO3UTOTHI (@a).
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CaeacTBus BTOPOTO 3aKOHa MeHens:

* eCIM TOTOMCTBO POJUTENBCKHX OCOOEH MaeT paclleneHHE II0
¢enoTumy, O6mm3koe K 3 : 1, TO MCXOAHBIE POAUTEIHCKHE 0COOH
10 JaHHBIM aJIJICISAM 2emepo3uzomHbol,

* aHAJM3MPYWOIee CKPeIUBAHHE: €CIM IOTOMCTBO POJHUTEIb-
CKHX ocobeil maeT pacmemieHne rno ¢genorumy, 6mmskoe k 1 : 1,
TO 00H@ W3 POJUTEIBCKUX O0coOeil Oblna zemepo3uzomuoii, a opy-
2as -20MO3U2OMHOI W HECIA TPy PeueccusHblX allelei.

Tpetun 3akoH MeHaens

Tpetuii 3akon Menaeasi (3aKOH He3aBHCHMOI0 HACJeIOBAHHS NPH-
3HAKOB) ONHUCHIBACT OUCUOPUOHOe CKPCIIHBAHHE OCOOEi:
NpH CKpelMBAHUU TOMO3UTOTHBIX OPraHU3MOB, OTJIMYAIOUIHX-
¢l MO JABYM MJIM HECKOJBbKMM NapaM NPH3HAKOB, BO BTOPOM
NOKOJIEHUH Ha0JI01aeTCsi He3aBUCHMOE HAacJed0BaHHE TIeHOB
Pa3HBIX AJUIEJbHBIX MAP U COOTBETCTBYIOIIMX UM NMPU3HAKOB.

T.e. Kaxaas Hapa ajelIbHbIX I'€HOB (M COOTBETCTBYIOLIMX UM ajbTep-
HATUBHBIX [PHU3HAKOB) HACIEAYETCS HE3aBUCHUMO Ipyr OT Jpyra
(opyzaa popmynupoeéxa 3-20 3axona Menodens).

> OnpeaejieHHe BO3MOKHBIX F€eHOTHINOB M BEPOSITHOCTEH MX MO-
sIBJIEHUS Y 0co0eii BTOPOro MOKOJIEHHsI: CHayaya ONpeaeseTcs
TEHOTHII Hepeo2o nokoaenus v tum ero ramer Cm (cMm. Tabiuiy),

b AABB X aaBB
XK. . 3. M
cp @ )
AaBs
P1
X. rn. 100%
AaBs X AaBs
P(P1>
X. . X. .
o @@ ©® ©@

[OCJIe Yero TreHOTHUIbI 0CO0El W BEPOSTHOCTH HX IIOSIBICHHS OIMpEe-

JAI0TCA ¢ NOMOLIbIO pewtemku Ilennema (cM. HiKe).

Pemerka IleHHera - Tabiuma, ¢ MOMONIBIO KOTOPOH H300pakalOT U
aHAJU3UPYIOT paCUICINICHHE HE3aBHCHMO HAcleAyeMbIX MPU3HAKOB.
ITo ropu3oHTaNM B BEPXHEW CTPOKE 3TOW PENIETKH 3amUChIBAIOTCS
KEHCKHE TaMeThl, 0 BEPTHKAIN B JEBOM CTOJOLE - MYKCKHE T'aMEThI,
Ha TEePECEUEHUNX CTPOK U CTOJOIOB - TEHOTHIIBI JOUYEPHUX OCOOCH.

Ilpumep-, cKkpemuBaHUE 20MO3U2OMHOI 0COOM TOpPOXa, XapaKTepH-
3YIOUWEHCS IBYMS OOMUHAHMHBIMU TIPU3HAKAMU - J)KEITOH OKPAacKOW W



Jir
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rnaakoit Gopmoii ceMsH, - ¢ 2omo3uomuoll 0coObI0 ropoxa, HMErOLIEei
JIBa aIbTCPHATHBHBIX PeUECCUBHBIX TPU3HAKA - 3€JIEHYI OKpacky u
MOPIIUHUCTYIO (hOpMY CEMSH.

IIpm3nakn U ux Pemerka
reHeTHYecKas 3amuch IMennera
Npuwsnak | Fen | Tenornm X @ @
1-if nomu-
mmmat | A | 4% AABB | AABs | AaBB | AaBs
{xenmeill)
1-ii -
CHPIISI-II)I:?IIIJ/iec a aa AABB | AABB | AaBB | AaBB
(3eneHbili)
2 o Aabe
nammmeii | g | BB, AaBB aaBB | aaBs
(2nadkue Bs
cemeHa)
2-it pemuec-
CHBHLIN B BB AaBB | Aae | aaBB | aaBB
(MOPWUH.
cemeHa)

Tak Kak, COTrJIaCHO TpPEeTbeMy 3aKoHy MeHuens, pacuieniienue no
Kaycoomy RpusHaKy uoem He3aeucumo: 1O LBETY (BO BTOPOM IIOKO-
JeHuH) B cooTHomeHuu 3 : 1 (cM. BTOpoil 3akoH MeHaens), mo gpopme
- TaKK€ B COOTHOIIeHHM 3 : 1, To pacmenieHue no (peHoTHmy, T.c.
Mo KOMOWHAIMU NPHU3HAKOB, HaOmrogaercss B cooTHomeHuu (3:1) =
=9:3:3:1 (meBaTh yacTell U3 16 COCTABISAIOT JKEJIThIC TJAIKHE Ce-
MEHa, TPU YaCTH - JKEJIThle MOPIIMHUCTBIC, €le TPH YacTH - 3eJICHBIE
rJIaJIKue W OJHY 4YacTh - 3€JIEHble MOPLIMHHUCTBIE CEMEHA).

W3 nansbix pemerku IleHHeTa ciexyer, YTO BCEro Ipu IUTHOpUA-
HOM CKpELIMBaHUM TI'OMO3MIOTHBIX 0co0eil (B 4acTHOCTH, Topoxa) y
oco0eil BTOPOTro IOKOJCHHS BO3MOXHBI 0€6AMb PAINUYHBIX 2EHOMUNOE
(reHOTHNHYECKUX KJACCOB), KOTOPbIE pacnajalTcs Ha uembvipe (e-
HOTHNHYECKUX KJacca. [JoTOMKH, domunanmusle 10 06ym TpU3HAKAM
(>kenThle TIJIafiKMe CEMEHa ropoxa) UMEIT OAMH M3 CIEIYIOIIUX I'€HOTH-
noB (B CKoOKax yka3aHa BEpOATHOCTb IOSBICHUS ITaHHOTO TI'CHOTHUIIA):
AABB (1/16), AABB (2/16), AaBB (2/16) wiu AaBs (4/16); oomu-
HAHMHble RO NEPEOMY U PeyeccueHble N0 6moOpomy TpPU3HAKY (KenTble
MoOpHIMHUCTBIE cemMeHa) - AABB (1/16) wm AaBB (2/16); peueccusnvie
no nepeomy u OOMUHAHMHblE MO GMOPOMY TIPU3HAKY (3€JIeHBIE TJIal-
kue cemena) - aaBB (1/16) win aaBB (2/16); peueccusnvie no odoum
npu3HaKaMm - reHoTun aaBB (1/16) (3eneHble MOPUIMHUCTHIE CEMeHa).
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e PacumenJieHne Mo reHOTHNY MMEET BHI:
* Tpu Ouzubépuonom cxpemuBanun: (1:2: 1)2;
* npu noaucubpuonom cxpemumBanuu (1:2: 1)", tme n - 4gucno
pacIIeIUIAIONIUXCS Map ajesnei.
¢ PacumienieHue mo GeHOTHILY UMEET BUI:
* 1pH oucubpudnom cxpemuBanuu: (3 : ¥=9:3:1;
* T1pu nonuzudpudonom ckpemmsanuu (3 : 1)".

CiaeacTBus TpeTbero 3akoHa MeHpaens:

* ecIM aHalu3 paclIeIUIEHUs 10 0gym TPU3HAKAM AaeT 1Mo (EeHOTH-
Iy COOTHomIeHue, Oau3koe k 9 : 3 : 3 : 1, TO HCXOAHBIE POJHUTEINb-
CKHE 0COOM Oucemepo3uzommusl 1O TUM IPH3HAKAM;

* B o0meM ciy4yae KaxJIbli HOBBIH I'€H YBEJIMYUBAET YHUCIO THUIIOB
pPa3IUYHBIX TraMeT B JIBa pa3a, a YUCJIO I'€HOTHUIOB - B TPHU pasa.
CrnenoBaTeibHO, 0€c00b, TeTEePO3ZHUIOTHAS 1O M MapaM TeHOB, MO-
JKeT Mpou3BecTH 2" THNOB ramMer U 3" pa3IMYHbIX FeHOTUIIOB;

* YHCIO pa3lIMYaloIIMXCS KJIaccoB (EHOTHIIOB PaBHO YHUCIY pas-
JUYHBIX TUIOB TaMET NPH HAJUYUU JOMHUHUPOBAHUSA M YHUCIY pa3-
JUYHBIX T€HOTHUIIOB B OTCYTCTBHE JOMUHUPOBAHHUS.

3amevaHus:

* TpeTHil 3akoH MeHzens, T.e. He3aBUCUMOe KOMOMHUPOBAaHUE TIPH-
3HAKOB, BBINOJHAETCS TOJBKO MPU YCA0GUU, UTO AIICIbHBIE Te-
HBI, ONpEJENAI0IINe 3TH NPU3HAKH, HAXOAATCA B PA3HbIX Tapax
TOMOJIOTHYHBIX XPOMOCOM;

OH He 00vbACHAem 3aKOHOMEPHOCTH HAcCJEJOBaHUS TI'CHOB, Haxo-

JAIIUXCS COBMECTHO B 0OHOH W TOH ke XpOMOCOME;

* BpluncileHHe YacTOTHI ONpeAeJeHHOr0 TFeHOTHIAa B IOTOMCTBE
poauTenel, OTIMYAIOUINXCS ONpPEAEICHHBIM YHCIOM HE3aBUCHUMO
HacllelyeMbIX TEHOB:

* CHayaJa BBIUUCIAETCS BEPOSTHOCTh MOSBIEHUS COOTBETCTBYIO-
IIero reHOTUIA OTAEIbHO AJS KaKIOH Hapbl T'€HOB;

* HCKOMas 4acToTa paBHAa MPOU3BENEHUIO DTHX BEPOATHOCTEI.
Ilpumep: BrIunMCINTE yacToTy reHoruna AabbCc B moTomcTBe OT

ckpeumuBaHus AaBbcce x AaBbCe. BeposTHOCTh MOSIBIIEHHS T€HOTHIA

Aa B TNOTOMCTBE OT CKpellMBaHMS AaxAa paBHa 1/2; BeposTHOCTH

nossieHus renoruna bb B nmoroMmctBe ot ckpemusanus Bb x Bb paBHa

1/4; BeposiTHOCTH HosiBAeHHUS reHoTuna Ce B MOTOMCTBE OT CKpEHIH-

Baus Cc x cc paBHa 1/2. CnenoBaTenbHO, BEpPOSATHOCTb HOSBICHUS

renotuna AabbCec cocrasuser (1/2) x (1/4) x (1/2) = 1/16.

YcnoBusa BbiNONHEHUA U 3Ha4YeHNe 3aKoHOB MeHnaens

*

3akoHbl MeHJelsl BBINOJHSIIOTCS JUIIbL B CpE€AHEM, IIpU 00JBIIIOM
Yyclie OJHOTHUIHBIX ONBITOB. OHU SIBJISIIOTCS CJIEACTBUEM cnyqafmoro
COUYCTaHUs IraME€T, HECYLIUMX PAa3HbIC I'€HbI, U CTATUCTUYCCKOI'O0 XapaKTe-
pa HacJieAOBaHUs, OMPEACTIIEMOTO OOJBIIUM YHUCIOM PaBHOBEPOATHBIX
BCTpEY raMerT.
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> ﬂOHOJ’lHI/ITeJIbele yYciaoBusi, IpU KOTOPBIX BBINOJHAIOTCA 3aKOHBI

Mennens:

OJIMH T'€H JI0JDKEH KOHTPOJHPOBATH TOJBKO OIHMH NMpPH3HAK, U OJUH
MIPU3HAK JOJDKEH OBITh Pe3yIbTaTOM JICHCTBHS TOJBKO OJHOTO I'CHa,
JOMUHUPOBAHUE JOJDKHO OBITH IOJHBIM;

CIEIJICHHE MEXJY FeHaMH JOJKHO OTCYTCTBOBATh;
paBHOBEPOSITHOE 00pa30BaHHUE IaMeT M 3UTOT PAa3HOTO THIIA;
paBHas BEPOSTHOCTb BBDKMBAHUS IIOTOMKOB C pa3HBIMH T'€HOTUIIAMH;
CTaTHCTHYECKH OOJIBIIOE KOJIMYECTBO CKPEIIMBAHHM.

e 3HavyeHHe 3aK0HOB Menaeuasn:

9TH 3aKOHBI HOCAT yHHBEpPCAJIbHBIH XapakTep M HE 3aBUCST OT CHC-
TEMaTHYECKOTO ITIOJIOKEHHS OPTaHW3Ma U CIIOKHOCTH €ro CTPOCHHS,
C UX TOMOINBI0O MOXXHO PAaCCUHMTATh YHUCIO THUIOB OOpasyromuxcs
raMeT M yCTaHOBHTHh BO3MOJKHBIE BAPHAHTHI COYCTAHUS JOMHHAHT-
HBIX U PEIECCHBHBIX MPHU3HAKOB y THOPUIOB.

3.3. BzaummopeiicTBue reHos

CBoiicTBA reHOB

*> CBOiiCTBA TeHOB M O0COOEHHOCTH MX MPOSIBJEeHHS B MPU3HAKAX:

TeH JHCKPETCH B CBOEM JeWCTBHH, T.e. 000cO0JeH B CBOEH ak-
TUBHOCTH OT JIPYTHUX TEHOB;

OJIMH TEH OTBEYaeT 3a HPOSBICHHE 00HO20 CTPOTO ONpEAEICHHO-
ro NpHU3HAKa WIH HeCKOAbKUX TPHU3HAKOB (MaedoTponus);

OJIMH HPHU3HAK MOXET OBITh PE3yJNbTaTOM JICHCTBUS HECKOJIBKHX
TeHOB (aJIJEIbHBIX HIN HEaJICIbHBIX);

TeH MOXET YCHJIMBATh CTCHEHb NMPOSBICHHUS NMpPHU3HAKA NPU YBEIH-
YEHHMH YHUCJIa €r0 JOMUHAHTHBIX ajlielei;

TeH MOXET B3aMMOACHCTBOBATH C IPYTMMH TI'e€HaMHU; 3TO IIPHUBO-
JUT K MOSBJICHUIO HOBBIX NMPHU3HAKOB;

H3MEHEHHUE IOJOXKEHHS I'eHa B XpPOMOCOME WIH BIUsSHHE (axTo-
PQBSRAGARICH cpelbl MOTYT MOAM(HUUPOBATE €TO NMPOABICHUC B
red obnamaeT COCOOHOCTHI0O K MyTALHSIM.

B3aumojaeiicTBHe ajljedbHbIX T€eHOB

B3auMoneiicTBHe reHoOB - sSBJICHUE, KOTJa 33 OJAMH NPU3HAK OTBEYACT

HECKOJIKO TCHOB (WJIU aJlIesieit).

AlleJibHOE B3aMMoOJAeHCTBHE - OTO B3aUMOJCHCTBHE ajljiejiell OJHOTO

U TOTO e reHa (3a mpU3HAK OTBeYaeT HECKOJIBbKO ajuiesield OJHOTO
H TOTO K€ T'¢Ha).

e Tunbl ajjeJbHbIX B3aHMOJelCTBHIi:

JOMHHHUPOBAHHUE,

HEIOJIHOE JOMHHHPOBAHHE,
CBEPXJOMHHHUPOBAHHUE,
KOJJOMHHHUPOBAHHUE.
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JloMuHUpOBaHHUeE - TUN B3aUMOJEHCTBUS NBYX ajiejedl oAHOro TIeHa,

KoTJa OAWH (IOMHUHAHTHBINA) M3 HHUX HOJHOCHbIO UCKIIOYAem Jeii-
CTBHE APYroro (peueccuBHOro). [Ipumepvi: NOMHUHUPOBAHHE y Ue-
JOBEKa TEMHBIX BOJIOC HAJ CBETJIBIMH, KapUX IJIa3 HaJa roiyObIMU.

Henoanoe AOMUHHUPOBAHHUE - CTCINCHb AKTHBHOCTH JOMHHAHTHOTO

anjens HeJOCTAaTOYHA JJIS TOTO, YTOOBI IOJHOCTBIO MOJABUTH JCil-
CTBHE pPELECCHUBHOTO ajjielsi M 00ECNedYHTh IOJIHOE IpPOSBICHUE
JOMHMHAHTHOTO IIpH3HAaKa.

B stom caydae y retepo3urotr GopMupyeTcs NpoMeRKYTOUYHBIH (110
OTHOLICHHIO K POAMTEIbCKUM IIPU3HAKAM) NMPHU3HAK - MMEET Me-
CTO NMPOMEKYTOYHBIH XapakTep Hacjel0BaHMsA. DTOT HpPU3HAK
Oyner HaOmIOOAaThCA Yy THOPHUIOB MEPE020 TIOKOJNCHUS W 2emepo3u-
20m 6mopozo NOKOJIEHUsA. Bo BTOPOM MOKOJEHHMH pacClieNIcHHE IO
(heHOTHIy U TCHOTHIy OKa3bIlBaeTcid OAMHAaKOBHIM 1:2:1 (omHy
YacTh COCTABISIET JOMMHAHTHAs TOMO3UTOTa AA C BBIPaXXCHHBIM 00-

MUHAHMHbIM TIPU3HAKOM, ABC YaCTU COCTABJIAECT TE€TCPO3UTrOTa Aa

C RpOMEeXNCYMOUHBIM TIPU3ZHAKOM M OJHY 4YacTh COCTaBISET TI'OMO-
3Ur0Ta aa C PeyeccugHblM TPU3HAKOM).

Ilpumepsl HENMOJHOTO TOMHHUPOBaHMA: HacieqoBaHue (GOpMbl (Kyp-
YaBOCTH) BOJIOC Y YeJOBEKa, MACTH KPYIHOTO pOraTtoro ckKora, okKpa-
CKM LBETKOB y pAacTeHHS HOYHAs KpacaBHIla (CM. TaOJHIY).

Mpu3Hak Fen | Fenotun P(P.) Aa x Aa
(useT) ' po3. pos.
KpacHbii

Al AA | C ® ® ® ®

(AOMMHaAHT.)

Po3oBbIN

(npomex.) Aa AA Aa Aa aa
P2

Benblin (pe-

ueccusHblii) | @ aa Kp.  po3. po3. 6en.

< HepX/IOMHHHPOBaHHe - Ooyiee CHJIBHOE IIPOSBICHHE IPU3HAKA Y

TeTEepO3UTOTHOH ocobu (Aa), ueMm y Ir000# 3 ToMo3urotT (AA u aa).

KogomunupoBanue - 00a amiens paBHOLCHHBI, HE MOIABIAIOT APYT

Jpyra W yd4acTBYIOT B ONpEAEICHHH IpHU3HAKa y TeTePO3UTOTHOU
ocobu. [Ipumep: HacnenoBanue IV rpynmsl KpoBH y 4YelOBEKa, KO-
TOpasi AETePMHHHUPYETCS OTHOBPEMEHHBIM IPHCYTCTBHEM B TEHO-
THIE IBYX KOJOMHHAHTHEIX TeHOB 1% m !°. [lepBBIi M3 >TMX I'€HOB
JEeTepMUHHPYET CHHTE3 B 3PUTPONHTAX OeNKa-aHTUTeHa A, BTOPOH

cuHTe3 OenKa-aHTHTeHa B: Hamndyme 000HMX 3THX T€HOB B T€HOTH-
1e NpUBOJUT K TOMY, UTO Yy Jtoael ¢ IV rpynmnoil KpoBu 3pUTpOLH-
THI COJCPKAT KaK OEJOK-aHTUTEH A. Tak M Oelok-aHTUreH B.
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B3anmopencrtene HeannenbHbiX F€HOB

Heanneabnoe (nim mexxajiejibHOe) B3aUMOJeicTBHE - 3TO B3aWMO-
JeHCTBUE ajuleNeil pa3HBIX T'€HOB, T.C. I'€HOB, Paclojaramuuxcs B
HErOMOJIOTHYHBIX XPOMOCOMAax MM PAa3HBIX JIOKycaX TIOMOJOIHY-
HBIX XPOMOCOM.

* HeannenbHoe B3aUMOJEHCTBHE TI'CHOB MPHUBOAUT K MOAH(DHUKALUU
MEHJIeNIeBCKOT0 pacuierienuss no ¢enotuny 9:3: 1, T.e. K MOsAB-
JICHUI0 B MOTOMCTBE TE€TEPO3MIOTHl MHBIX PACIICIUICHUH, Hanpumep
9:3:4;9:6:1;12:3: 1 u np.

e OCHOBHBbIE THIIbI Me:KaJLIeJdbHBIX B3aHMMOJeHCTBHIi:

*  KOMIUIEMEHTApHOCTB;

* 3MIHUCTa3;

*  TOJUMEpHUs.

3ameuanue, KOMIUIEMEHTApHOEC M OSMUCTATHYECKOE B3aMMOACHCTBHUS
BO3HHUKAIOT B TE€X CIIydasX, KOIJa NPH3HAK KOHTPOJIUPYETCS OJHOI

napoi HeaJuIeNbHBIX T¢HOB.

KomniemeHnTapHoe, win 10N0JHUTEJIbHOE, B3aUMOJCHCTBUE - TaKOHU
THI MEXaJUICNBIIO0 B3aMMOACHCTBUS T'E€HOB, IPH KOTOPOM OJHO-
BPEMEHHOE MPUCYTCTBUE B TCGHOTHIIE THOpHIa JTOMHUHAHTHBIX Te-
HOB Pa3HBIX aJJICNbHBIX Map MPUBOJUT K MOSBJICHUIO HOBOTO IpHU-
3HaKa, OTCYTCTBYIOIIEro y 000UX pOaUTENCH.

Ilpumep: HacienoBaHUE OKPACKU LIBETKOB AYMIMCTOTO ropolika (po-
MUTENbCKUE PAacTeHHs ¢ reHoTunamu A-B'B. aaB- umeror Genbie 1BeT-
Kd, THOpUIBl ¢ reHoTHIIOM A-B nyprnypHbIE; CM. TaOIHILY).

3ameuanue: 3HaK «-» B GopMysie IeHOTHNA O3HAYAET, 4YTO ITO Me-

CTO MOJKET 3aHMMAaTh KaK JOMHUHAHTHBIH, TaK ¥ PELECCUBHBIN alJelb.

AABB x aaBB 6esnble UBETKM

c, © @

P1 AaBs

nypnypHble LBETKM

Obvschenue: TyPIYpPHBIH NHUIMEHT 00pa3yeTcss ¢ IOMOILBIO CIie-
[UAIBHOTO ()EPMEHTAa, KOTOPBIH CHHTE3UPYETCS TOJBKO NPH HAIUYHH
0foux NTOMUHAHTHBIX TE€HOB: Kak A. Tak u B. L[BeTku poamTeabckux
oco0Oeil uMeroT Oenblid LBET, TaK KaK B T'€HOTHIIEC KaXJOTO M3 HUX IpPH-
CYTCTBYET TOJIBKO OJUH M3 ITHX I'CHOB.

Bo 6mopom TOKONEHMHM NpPU CaMOOIBUICHHH, O0ECIeYHBaIOLIEM
paBHOBeposiTHOe (ciyuyaiiHoe) oOpa3oBaHHE ramMeT M 3UTCOT Pa3HOIO
Tuna, HaOJoJaeTcs pacileluieHne N0 (EeHOTHIY B COOTHOIIEGHUHU Myp-
nypHO# u Oenoit okpacku 1BeTKOB kKak 9 : 7 (9 mypnypHbix: A-B- u
7 oensix: 3A-Bb, 3aaB-. 1aabb).

> OCHOBbBI reHeTUKMH < 81

JnucTa3 - TAaKOW THN MEXalJeIbHOTO B3aUMOJCHCTBHS TEHOB, NpHU
KOTOPOM ajUIeJId OJHOTO TIeHa IMOJAABISAIOT MPOSBICHHUE aJUICNBHOM
napsl Ipyroro reHa, U MoAaBiseMblil MPU3HAK HE MPOSBISIETC.

CyHpeccop (WM reH-HHTMOUTop) - T€H, MOJABIAIOIINI AeHCTBUE APY-
IHX HealenbHbIX reHoB. CympeccopoM MOXKeT OBITh Kak JOMH-
HaHTHBIW, TaK U PELIECCUBHBIA TEH.

JIOMUHAHTHBIN 3MHCTA3 - 3MHUCTa3, B KOTOPOM CYIIPECCOPOM SBISETCA
Jomunanmmuulii TeH. [Ipu TOMHUHAHTHOM 3MHKCTa3e BO BTOPOM IOKO-
neHun Habmromaercs pacuierieHue geroruna 12:3:1 wmm 13:3.

PeneccuBHBIii 3MucTa3 (KPUIITOMEPHS) - SIIUCTA3, B KOTOPOM CyIpec-
COpPOM SBISIETCS peyeccuenylii reH. IIpu peliecCHBHOM 3MHUCTa3e BO
BTOPOM TIOKOJICHHHM HaOM0JaeTcss pacuierieHne 1o (QeHoTUmy
9:3:4.

Ilpumep snucTa3a: HacleAOBaHHE OKPACKU INEPCTH Y JIOMAIIHHUX
KponukoB. CHHTE3 YEpHOTO IUIMEHTa IETEPMHUHHUDYET peyeccusHblii
reH €, 0OMUHAHmMHaa alenb 1 Opyroro reHa SBISETCA CYNPECCOPOM,
MoAaBIIsAsl neiicTBUe reHa ¢. Torma kpoiauku ¢ reHorunamum C— ccl-
OynyT OenbiMH, Kponuku ¢ reHotunamu C-u - cepbiMH, a C T€HOTHUIIOM
CCH - YEPHBIMH.

MHorue mpu3HaKu KOHTPOJHPYIOTCS 08yMA U Hojlee TapaMu Healelb-
HBIX T'€HOB (Ha3bIBAEMBIX B 3TOM Cilydac MOJMMEPHBIMH).

Moaumepus - B3auMOACHCTBHE HECKOJbKUX HEAICIbHBIX MOJIUMEP-
HBIX TeHOB. [Ipu mojaMMepHu CTEneHb BBHIPAKEHHOCTH (QEeHOTHIHYE-
CKOTO MpH3HAaKa YacTO 3aBUCUT OT YMCJIA IOJIMMEPHBIX TI'€HOB, OT-
BETCTBEHHBIX 3a €ro MposBiIcHHE. [Ipy KyMyJSITHBHOH NMOJHMEPUH
NEHCTBHE TEHOB CYMMUPYEmCA; npumepsi. Macca Teja, MOJOYHOCTh
KPYIHOT'O pOraTtoro cKoTa, SiIleHOCKOCTh Kyp, HEKOTOpHIC MapaMmer-
pbl YMCTBEHHBIX CIOCOOHOCTEW dYenoBeka W Ap. lIpu HeKymyJsi-
THBHO# NOJIMMEPUH CTENEHb IMPOSBICHUS IPU3HAKA OT YUCIA JO-
MHUHAHTHBIX T'€HOB B TCHOTHUIIE HE 3aBHCHT {npumep: ONEPEHHOCTH
HOT Y KYyD).

IlneiioTponus - 3aBUCUMOCTb HECKOJBKHX MPU3HAKOB OT OJHOIO TEHA.
Kaxnapiif miaedoTponHBI T'€H OKa3blBa€T KaKOe-TO OCHOBHOE [Eii-
CTBHE, HO MOAM(DUIMPYET NPOSBICHUE APYTUX T'CHOB.

CuenneHue reHoB. OnbiTbl MopraHa

CuenJieHHbIe Te€HBI - JIO0bIE TEHBI, PACHOJIOKECHHbIE B OJHOH XpOMO-
come.
I'pynna cuemnsieHus - Bce I'€HBI, PACIONIOXEHHBIE B OJHOH XpOMOCOME.
» KosmyecTBo rpynm cLEIUICHHS pPaBHO YHCIy Iap XpoMocoMm (T.e.
ramiouJHOMY YHCIYy XpomocoMm). Y uenoBeka 46 XpoMocoM, T.e.
23 Tpynmnsl CUETJICHUS.
* HacnengoBanme mpu3HAKOB, 32 KOTOpbIE OTBEYAIOT T€HbIl M3 OIHOU
TPYNNBl CUCIUICHUS, He NnOoOYUHAemcaA 3aKonam Menoena.
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OnbiTel T. Moprana (1911-1912 rr.): aHanu3 HacJleIOBaHHS 08yX
nap anbmMepHAMUHBLIX RPU3HAKOE Y MyX-Ipo3odun - ceporo (B)
u uepuoro (b) yeema mena u HopMmansHON (V) WM YKOPOYEHHOH
(v) Onunvl Kpulives.

IlepBasi cepusi ONBITOB: CKPCI[MBAHHE TOMO3HIOTHOM JOMHHAHTHOM
(BB\/1/) ocobu (¢ cepsIM I[BETOM Tejia ¥ HOPMAIbHON JIHHON KpPbI-
JbEB) ¢ TOMO3UTOTHOH peneccuBHOI (bbYY) oco0pio WepHOTO IIBe-
Ta C KOPOTKUMH KpbUIbsiMH. Bce motomku Pl, B COOTBETCTBHH C mep-
BbIM 3aKOHOM MeEH/Jens, SBISIOTCS JOMHHAHTHBIMH T'€TEPO3UTOT-
aeiME (Bb\/y) ocobsmMu ceporo mBeTa ¢ HOPMAIbHBIMH KPBUIbSIMH.

Bropasi cepusi ONBITOB: aHAIUZUPYIOWIee CKpewjuganue THOPUIOB
MEPBOr0 TMOKOJICHUSI - T'OMO3UTOTHOW pElEeCCUBHOW (4epHO#l Ko-
POTKOKpBLIOH) caMku (bbYY) € AUreTepo3UrOTHBIM (CEPBIM C HOP-
MaJbHBIMH KpBUTbsAMH) camiioM (Bb\/1/). Ecnu mpenmonoxuts, 4To
JIBa TeHa, OTHOCSIIUECS K Pa3HBIM aJUICIbHBIM IapaM, JOKaJIHu30-
BaHbl B PA3HBIX XPOMOCOMaX, TO Y JAMIETEPO3UT'OTHI CICAYET OXKHU-
IaTh 00pa3oBaHus (B PaBHBIX KOJHMYECTBAX) YCTHIPEX THIIOB I'aMeET:
B\/1 b\/l By u by. Torza, corimacHO TpeTbeMy 3aKOHYy MeHnens, B
MOTOMCTBE JOJDKHBI MPUCYTCTBOBATH YEThIPE Pa3sHbIX ()CHOTHIA B
paBHOM KonuyecTBe (1o 25%). B nefcTBUTENBHOCTH HPHUCYTCTBO-
BaJl MONbKO 06a (henomuna (B cooTHomeHuu 1:1).

* DTO O3HayaeT, YTO JOMUHAHTHBIC I'eHbl B U V, oTHOCsmIKECS K pas-
HBIM QJIJICJIbHBIM TapaM, JOKAJW30BaHbl B 0OHOU XpomMocoMme (u3
mapbl TOMOJIOTHYHBIX XPOMOCOM) U MOMAaJalT B 0OHy raMety, a oba
periecCHBHBIX TeHa B W V JI0OKaJdM30BaHBl B JPYrod XpoMocoMme H
émMecme TONANAIOT B JIPYryr ramery. I103ToMy y AHIETEpO3UTOT-
HOTO caMIla MyX H-Ip0o30(uiibl 00pa3yercs HEe 4YeThIpe THIA TaMeT
(korma reHbl PacCIOJOXKECHBI B PA3HLIX XPOMOCOMax), a TOJBKO 06a:
BY (50%) u BY (50%), u, cnenoBaTtenbHO, HOTOMKH P, OynyT mMeTh
JIBa COYCTAHUS MPU3HAKOB.

Tperbsi cepusi ONBITOB: INPOBEPKA IMPEANOJIOKEHUS O IOJHOM CIEI-
JICHUU TEHOB IIyTEM @HAIU3UPYIOU{€20 CKPewjU8aHus IUTeTepOo3H-
roTHOH (cepoil ¢ HOpMaNbHBIMH KpbUIbsiMH) camku (Bb\/1/) u3 mo-
KoJieHHsI P1 ¢ TOMO3UTOTHBIM PELECCHBHBEIM (Y€PHBIM KOPOTKOKPHI-
neIM) camioM (bbyy) U3 poauTensckoro moxkojeHus. B pesynbraTte
ObUIM IOJy4YCHBI NOTOMKH 4YeThIpeX ()EHOTHIIOB B CIEAYIOIIEM CO-
oTHomeHuu: mo 41,5% ocobell ¢ cepblM TEJIOM U HOPMaJIbHBIMU
KpBUIBSIMH (TeHOTHH BbYY) m ocobeil ¢ 4epHBIM TeNOM M KOPOTKH-
MU KpBUIbsMH (TeHOTHIT bbYY), 1 1mo 8§,5% cepbiXx KOPOTKOKPBLIBIX
ocobeit (reHoTun BbYY) m uepHBIX 0cobeil ¢ HOPMaJlbHBIMH KPBLIb-
smu (reHoTun bb\/y).

* Orcroja ciegyer, 4YTO CLEIICHHbIE T'eHBl, T.€. I'CHbI, JIOKAJIHU30BaH-
HBIC B OJIHOM XpOMOCOMeE, He BCEraa IepefaloTcs BMecTe, T.e. Cle-
IUICHUE MOXET OBITh HenoniHvlm. DTO CBSI3aHO C SIBICHHEM KpOC-
CUH206epa, BEPOSTHOCTh KOTOPOrO B IaHHOM cliydyae cocraBisier 17%.
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KooccuHrosep

KpoccunroBep - siBreHne oOMeHa ydyacTKaMH TOMOJIOTHYHBIX XpoMa-
THJ B IpoIlecce UX KOHBIoranwu B mnpodase meitosa I (cM. Takxke
m. 1.6).
* V reTepo3UroTHHIX OPTraHU3MOB KPOCCHHTOBEp NPHBOIUT K IIepe-
KOMOWHAIIMN TE€HETUYECKOT0 MaTepHuaa.
* KpoccuHroBep mHpoOHMCXOAHWT HE BCETJAa; €ro 4YacToTa 3aBUCHUT OT
paccTosHUS MeXAy TeHaMu (ToIpoOHEe O pacCTOSHHUH MEXIy Te-
HaMH CM. HUKE).
* Kpoccunrosep mmeer MecTo y BCEX PAacTeHMH W KMBOTHBIX, 3a HC-
KIIOYEHUEM CaMIla MyXHU-Ip0o30(MIBl U CAMKH TYTOBOTO HIETKOMPs/A.
3HaueHHe KPOCCHHIOBEpPa: OH IO3BOJISIET CO3/1aBaTh HOBBEIE KOM-
OMHAIIMM TeHOB M TEM CaMBIM ITOBHICHTH HACJEIACTBEHHYIO H3MEH-
YUBOCTh, HEOOXODMMYIO ISl pacHIMpeHHs] BO3MOXKHOCTEH amamTa-
UM OPTaHU3MOB K M3MEHHBIIMMCS YCIOBUSM CpEJIbI.
PexomMOuHAnMs - TOSBICHHE HOBBIX COUYETAHWH TEHOB B pe3yibTaTe
KpOCCHHT'OBEpa, CBOOOJTHOT0 KOMOMHHMPOBAHHS XPOMOCOM IpH 00-
pa3oBaHUM TaMeT WM NPH WX CIMSHUH B XOJ€ OTUIOZOTBOPCHHUS.
KpoccoBepHbie (1iin pekoMOMHAHTHBIE) 0co0H - ocobu, oOpasyromu-
€csl M3 raMeT C HOBBIM, IOJYYEHHBIM IIyTeM KPOCCHHTOBEpa, code-
TaHUEM aJlIeleH.

3akon Moprana (3aKoH CHEINJIEHHOTO HAacJeJOBaHUM):
reHbl, PaclmoJioKeHHbIe B OJHOW XpoMocome (T.e. BXOAsiIUEe B
OAHY TpPYNNYy CHeNJeHHs), HACJIeAYIOTCS HPeUMyUieCmeerHHo,
T.e. ¢ Han0oJbIIeli BepOSITHOCTHIO, BMecTe (CHENJIEeHHO).

XpoOMOCOMHas Teopus HacneacTBEHHOCTH

XpoMOCOMHAsl TEOPMH HACIEACTBEHHOCTH JKCHEPUMEHTAIBHO 000-
cHoana T. Mopranom ¢ corpyaHnukamu B 1911-1926 rr.

* OcCHOBHBIC II0JIOKEHUS]I XPOMOCOMHOI TEOPUH HACJEACTBEHHOCTH:
* I'EHbl, OTBETCTBCHHBIC 3a XpaHEHUE U Iepefady HacleACTBEHHOH
nH(OPMAaNNH, JTOKAIH30BAHEl B ONIpENEICHHBIX ydacTKaxX (JIOKycax)
XpPOMOCOM; Pa3IM4YHbIE XPOMOCOMBI MMEIOT pa3HOE UYUCIO I'€HOB;
* amIeJbHbIE I'€Hbl 3aHUMAIOT OJMHAKOBBIC JOKYCHl B I'OMOJOTHYHBIX
XpOMOCOMAX;
* B XpOMOCOMAax IEHbl pacloJlararoTcs B JIMHEHHOHW IocieroBaTelb-
HOCTH (ApYT 3a IPyTOM) M HE IEPEKPBIBAIOTCS;
TeHBl TOMOJIOTHYHBIX XPOMOCOM O00pa3yloT TPYIIy CHEIUICHHS U
HACJIEAYIOTCS IPEUMYILECTBEHHO BMECTE; YMCJIO TPYNI CLENICHUS
paBHO ramiIouAHOMY Habopy XpomMocoM (T.e. YHCIY Iap TOMOJO-
THYHBIX XPOMOCOM);
* MEXIy TOMOJOTHYHBIMH XPOMOCOMAaMH BO3MOJKEH OOMEH alljieib-
HBEIMH Te€HaMU (KPOCCHHTOBED);
BEPOSTHOCTh KPOCCHHIOBEpa MPONOPLHOHAIbHA PACCTOSHUIO Me-
KOy TeHaMU B XpOMOCOMaX.
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[eHeTnyeckmne KapTthl

I'eHeTHyeckast KapTa XpOMOCOM - CXEMa, Ha KOTOpPOW oTOOpa)kaeTcs
B3aUMHOE DAaCIOJI0KEHHE TE€HOB, HAXOISAIIMXCA B OJHOH IpyIIe
CLUEIUICHHSI, C yYETOM HX HOpPSJIKa CJIEeJOBaHUS M OTHOCHTEIbHBIX
PacCTOSHUI MeXAy HHUMH.

* BO3MOXHOCTh KapTHpPOBaHHS XPOMOCOM OCHOBaHAa Ha HOCHOAH-
cmee npoyeHma KpocCuHz08epa MEXJy OIPEJCIeHHBIMH TI'€HaMH.

PaccTrosinme Me:kAy TeHaMH BBIPAXACTCS B MOPZAHUOAX.

* OnHa MOpPraHMJIa - TaKOE€ PacCTOSHUE MEXKAY I'€HaMH, NP KOTO-
POM BEpOSITHOCTb KPOCCHHTOBEpa paBHa 1%.

e 3HayeHHe TreHEeTHYEeCKHX KapT:

* B CEJIEKI[MUM OHHU MO3BOJSIOT MPOrHO3UPOBATH BO3MOXKHOCTH IOJY-
YEeHHUs OPraHU3MOB C ONPEACICHHBIMU COYCTAHHSIMU NPHU3HAKOB;

* SBJISIOTCA OCHOBOM A1 T€HHON HHXEHEepuu;

* B MEAMIIMHE HMCIOJB3YIOTCS AN JAMAaTHOCTHKU psla TKEIbIX Ha-
CIIEJCTBEHHBIX 3a00J€BaHHUI YellOBEKa;

* CpaBHEHHE TI'EHETHYECKUX KapT Pa3HbIX BUIOB JKHUBBIX OPraHM3MOB
MOMOTAeT YCTAHOBUTH OCOOEHHOCTH SBOJIOLMOHHOTO MpoIEcca.

LMTonnasmaTtuyeckas HacnencTBEHHOCTb

IuTonjaasmMaTuyeckasi HacJeACTBEHHOCTb - HACJIEJCTBEHHOCTb, CBA-
3aHHas C JeHCTBHEM TI'eHOB, HAXOJAIIMXCSH B OPraHOMIAX LHUTOILIA3-
Mbl, copepxamux JHK (MUTOXOHIPUSAX U MIACTUAAX).

Takue TeHbl CIOCOOHBI K aBTOHOMHOW pPEIUIMKALlMM U PaBHOMEP-
HOMY paclpeaeleHHuI0 MEXJIY JOYEPHHUMH KIIETKAMHU.

* B mepemaue mnpu3HaKoB IUTOIUIa3MAaTHYECKas HACJEJICTBEHHOCTh
UMeeT BTOPOCTEIICHHOE 3HAYCHHUE.

* IlluTonnazMaruyeckoe HacleAOBaHUE OCYLIECTBISACTCS TOJBKO 4Ye-
pe3 MaTEepHUHCKUI OpraHu3M (B MYKCKHMX IIOJIOBBIX KJIETKaX LHUTO-
IU1a3Mbl MaJIO M B HEH MHUTOXOHAPUU U IIACTHUJBI OTCYTCTBYIOT).
Ilpewieppi. ¢ MyTalUsSMU T'€HOB, JIOKAJIU30BaHHBIX B MUMOXOHODU-

AX, CBS3aHO HAcJelOBAaHUE HApyLUIEHHH B JACHCTBUU JbIXAaTENbHBIX
(GepMEHTOB y IpOXOKEH; ¢ MyTalUsIMH I'€HOB, JIOKAJIM30BAaHHBIX B MJid-
cmuoax, CBSI3aHO, B YACTHOCTH, HAcIEJOBAHUE MECTPOJIMCTHOCTH y psla
pacTteHuil (HOYHOW KpacaBUIIbI, IBBUHOTO 3€Ba U IP.).

3.4. TeHeTnKa nona
[Mon 1 nonoBble NPU3HAKK

IMoa - 3T0 COBOKYMHOCTh MOP(OJIIOTHYECKUX, (PHU3UOIOTUIECKUX, OUO-
XMMHYECKUX M OPYyTrMX NPU3HAKOB U CBOMCTB opraHu3ma, obecre-
YUBAIOLIMX PENPOAYKIHIO, T.€. BOCMPOU3BEICHNE MOTOMCTBA U Iie-
penady MM HacjleICTBEHHOH MHopMmauuu.

* [lon y moxaBusitouiero OOJIBIIMHCTBA (HO HE Yy BCEX) JKUBOTHBIX H
pacTeHui ompeaenseTcs reHeTHYeCKd B MOMEHT OIJIOZOTBOPEHHUS.
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IlepBUYHBIE MOJOBbIE MPH3HAKM - IPU3HAKH U CBOWCTBA OpraHU3Ma,
obecrneunBarone 00pa3oBaHue TaMeT U OILIOAOTBOpeHUe (npumep:
HAJIMYUe SHYHUKOB ¥ CAMOK M CEMEHHUKOB y CaMIIOB).

Bropuunble M0JIOBbIe MPH3HAKHM - MOpGoIornueckne u (HU3NOIOTH-
YecKHe MPH3HAKH W CBOWCTBA, ompeaessiomue (QEHOTHIHYECKUE
pa3nuyus Mexay Oco0sSMH pPa3HBIX MOJIOB (OCOOCHHOCTH TEJIOCIO-
JKEHUs1, TUIl BOJOCSHOTO MOKPOBa, TeMOp roioca u ap.).

XpomMocomMHoOe onpegenexHue nona

V3yuyeHue KapuOTHUIIOB MYXKCKMX M KEHCKMX 0coOel Iokas3aio, 4To
y GOJIBIIMHCTBA JXEHCKUX OPraHU3MOB BCE XPOMOCOMBI 00pa3yloT roMo-
JIOTUYHBIEC IIAphl, a Y MYXKCKHUX, IOMUMO HapHBIX (FOMOJIOIMYHBIX) XPO-
MOCOM, MMEIOTCSI JIB€ HENapHbIE XPOMOCOMBI. BBUIO yCTaHOBJIEHO, YTO
HMMEHHO 3TH HENapHbIe XPOMOCOMBI OINPENENAIOT 0] OPraHU3Ma.

AyTOCOMBI - XpOMOCOMBI, 00UHAKOGble (MACHTHYHBIE) B XPOMOCOM-
HBIX Ha0Opax KJIETOK CaMIOB M caMOK (0003HauarTcsi OyKBOW A).

I'etepocombl (110JIOBBIE XPOMOCOMBI) - XpPOMOCOMBI, paziuuaroujue-
¢ B XPOMOCOMHBIX Habopax KIETOK CaMIOB M caMOK (00o3Haya-
ores OykBamu X u V).

X-xpomocoma - fonvuiaa (MeTaeHTPUYECKas) U3 IBYX IOJOBBIX XPO-
MOCOM, COJEPXKAIIUXCS B MYKCKOM KapUOTHUIIE; B MHCEHCKOM Kapu-
OTHUIIE 0fe TOJIOBBIE XPOMOCOMBI SBIISIOTCS X-XPOMOCOMAaMHU.

Y-xpomocoma - meHbuwiaa W3 IBYX MOJIOBBIX XpOMOCOM (AKPOUEH-
TPUYECKAs); HUMEETCSH MOIbKO 6 MYHCCKOM KapHOTHIIE.

* Comamuueckue KIETKH HUMEIOT JUIUIOMIHBIA HaOOp ayTOCOM W OJHY
napy mojoBbix xpomocoM (2A + XX y camok u 2A + XV y camios).

e ITonogvle KIETKW WMEIOT TallJOMIHBII HAbOp ayTOCOM M OAHY IIO-
noByto xpomocoMy (A + Xy camok u'y 50% camuoB u A + Y y npy-
rux 50% camuoB).

I'omoramMeTHbIi MOJI - 10JI, UMEIOLIUNA 08e OOUHAKOBbIE TIOJIOBBIE XPO-
MocoMbl (XX) u o6pasyromuid onun tun ramer (A + X).

I'ereporamMeTHblii MOJ - 0], UMEIOLUIUN pa3Hble TOJIOBBIE XPOMOCOMBI
(XVY) u o6pasyromuii aBa Tuna ramet (A + X u A + V).

e Tunbl onpejeseHusi M0JIa Yy OPraHU3MOB:

* XV -y camuoB, XX -y caMOK; 3TOT THUIl XapaKTepeH AJIsI MHOTUX
OpraHu3MoB (4eJI0BEKa, MJIEKONUTAIOMUX, OOJBUIMHCTBA BUIOB Ha-
CEKOMBIX, YepBeH, HEKOTOPBIX PBIO U 1p.);

* XX -y camnoB, XV -y caMoK; TUI XapaKTepeH sl nTtul, 6abo-
YeK, MPECMBIKAIOIIMXCS, HEKOTOPhIX 36MHOBOJHBIX;

* XO -y camno, XX -y camok (O o0o3Ha4yaeT OTCYTCTBHE MOJOBOMN
XPOMOCOMBI); THII BCTPEYAETCA Y HEKOTOPBIX HACEKOMBIX (KY3HEUYHKN);

* XX -y camuoB, XO -y camMOK; 3TOT TUII HaOIIOAACTCS Yy TIIH;

* TUILIOHIHO-TAIJIOMAHBIH THI (2n y caMoOK, I y caMIloB) HaOmoxa-
eTcs y Nuell: caMlbl pa3BUBAIOTCS W3 HEOIUIOAOTBOPEHHBIX TIaIlIo-
UJHBIX SHIEKIETOK, CAMKH - U3 OIUIOJOTBOPEHHBIX JUILIOUHBIX.
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HacnepoBaHue nona

Hacnenosanue mosa ompexpensercs 3akoHamu Mennens. B momy-
nAnusAX OONBIIMHCTBA OPTraHW3MOB COOTHONIEHHWE YHCIA CaMIOB U
caMok paBHO 1:1. ITon Oyoywiezo opzanuszma onpedensemcsa é momenm
ONNIO0OMBOPEHUA U 3A6UCUIN  OM 2AMeMm, NPUHAONEHCAUWUX 2emepo-
camemnomy nony. Tax, y demoBeka sifnekinerka A + X MoxkeT OBITH
OIUTOJIOTBOpPEHA CIepMaTo3ougoM THHa A + X WIH CIIepMaTo30HI0M
tuna A + V. IlockonbKy 00€ MyXCKHE TaMeThl HMEIOT PaBHBIE IIAHCHI
Ha OIJIOJOTBOPEHHE SHIEKIETKH, TO BEPOSITHOCTH POXKICHUS Maib-
YUKa WM J€BOYKH TAaK)Ke OKa3bIBAIOTCS PAaBHBIMHU (CM. Tabiumy).

TI'eneTHyeckasi 3anuch
XX x XV

X M
My>KcKoM 2A + XY

c © ©0

XX XV

XeHckuit 2A + XX P1

Ilon I'eHoTum

50% 50%

HacnepoBaHue, cuenneHHoe ¢ NoaoMm

IIpu3Haku, coemjieHHbIe € IO0JIOM, - IPU3HAKU, KOHTPOJIHUPYEMBIE Te-
HaMH, JIOKAJIN30BAHHBIMH B IOJOBBIX XPOMOCOMaX.

IIpumeppi: TeHBI, TOKATHU30BAaHHEIE B HETOMOJOTHYHOM ydacTKe X-Xpo-
MOCOM M OHNpEACNAIOINE CBEPTHIBAEMOCThb-(JOMUHAHTHBIH INpH-
3HaK, H) ¥ HECBEPTHIBAEMOCTb (PELIECCUBHBIA NpHU3HAK, /) KpoOBH;
TEHBI, OINpEeJeIAI0INe HOPMAIbHOE BOCIPHUITHE LIBETAa (JOMHHAHT-
Hblll pu3Hak, C) U JaNbTOHU3M (PELECCUBHBIN MPU3HAK, C).

Hacnenoanme, cuenieHHoe ¢ 1mojJaoM, — 3TO HAacleOBaHHE NPU3HAKOB,
00YCIIOBICHHBIX T'€HaMH, JIOKAJN30BAHHBIMH B HErOMOJOTHYHOM
ydacTke X-XpOMOCOMBI.

" Tlpm TakoM HacIeJOBaHWH PacIpe/elieHHe TeHOB B IIOTOMCTBE CO-

OTBETCTBYET pacIpeeICHUIO MOJOBEIX XPOMOCOM B MeHo3e M HX

COYETaHMIO TPH OILIOTOTBOPEHHH.

B X-xpoMocoMe HMeeTCsl yJacToK, JUli KOTOPOTO B Y-XpOMOCOME
Hem 20Monoza. DTO O3HAYaeT, YTO 110 MHOTUM TeHaM Y-XpoMocoMa
TCHETHYCCKH WHEPTHA. Il03TOMY npusnaxu, onpedensemvie 2eHaMu,
PACRONOJNCEHHBIMU 6 IMOM  yuacmiKe X-XpOMOCOMbl, 'y MYAHCCKUX
ocobell npoAGnAOMCA Oajce ¢ MOM Cayyae, e€Ciu OHU PeUeccUGHbI.

* Ilpumep: y denoBeka CICIUIEHHO C TIOJOM HACIETYIOTCS PErecCHB-
HBle TPU3HAKH (LBETOBas CJIENOTa - JaJbTOHH3M, paHHee oOJbIce-
HHE, TeMO(WINS - HECBEPTHIBAEMOCTh KPOBH U Jp.), GeHOoTHIHMYE-
CKH TNIPOSBIISIOIINAECS NMPEHMYLIIECTBEHHO y MY>KYHH.

JKeHIMHBI, TeTEePO3UTOTHEIE IO JI0OOMY U3 CLEIUICHHBIX C IIOJOM
IIPU3HAKOB, SIBJISIOTCS. HOCHTEJSIMM COOTBETCTBYIOLIETO PELECCHBHO-
ro TeHa; peHomunuuecku maxue JHCEHUUHBL 300PO6bL.
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IIpumep: BEpOATHOCTb POXKACHUA peOeHKa, O0nbHOro remoduiuei,
B Opake 30pOBOr0 MY)XYMHBI M JKCHIIMHBI - HOCUTEIbHHIBI PEIECCUB-
HOTO TreHa /7, OTBETCTBEHHOI'O 3a HECBEPTHIBAEMOCTh KPOBH, paBHa 25%
(cM. Tabnumy). TenoTun 310poBoro mMykuuubl 2A + X'V (H - gomu-
HaHTHBIM NMPU3HAK), TEHOTHII XEHIIHHBI 2A + X"X\ remorun 6oasHO-
ro pebeHka (MM MOXKeT OBITh TOJTBKO MaNmbuuK) X V.

XX ox Xy
XK-H 3.M.
. ©O@ @©
XxH o XXM XMy, x4
25%

P1

3.5. UaMmeHunBOCTb

HN3MeHYHMBOCTB - 3TO CBOHCTBO JOYEPHUX OPraHM3MOB OTIMYATHCS OT
POAUTENHCKUX (GOPM MOP(OTOTHUECKUMH, (U3UOJOTHICCKUMH U
IPYyTUMHU TpHU3HAKaMU U OCOOCHHOCTSIMH MHAMBUIYaJIBHOTO pa3BH-
THS, a TaKXe CIOCOOHOCTHh JXKHMBBIX OPraHW3MOB H3MEHSTH CBOH
MPU3HAKN U CBONCTBA IMOJ BIUSHUEM (PaKTOPOB CPEbI.

e OcHoBHbIe GOPMBI H3MEHYMBOCTH:
MonupuKauoHHas (HEHACJIEeJICTBEHHAN);
reHOTHIHYecKas (HacJeJACTBCHHAs).

MoandunkaumMoHHaa M3MEHYMUBOCTb

Moaupukanuonnasi (Wi (peHOTHTIIYecKas) M3MEHYMBOCTH - W3-
MEHEeHHEe (QEHOTHIIa IOoJ JeicTBHEM (aKTOPOB BHENIHEH Cpexbl,
KOTOpO€ MPOHUCXOAUT 0e3 M3MEHEHHUs] TeHOTHUIIa.

Moaupukanuu - HeHACISACTBEHHbIC (DEHOTHNUYECKHE pPa3TUIHS Yy
FeHETHYECKH TOXJIECTBEHHBIX 0CO0CH, BO3HHUKAKOIIME IO JEHCT-
BHEM (aKTOPOB BHENIHEH Cpebl.

Hopma peaknmm - npenen Moau(puUKannOHHON M3MEHYHBOCTH IPHU3HAKA.

* Pasnmuaror wupokyro (npu OONBIIOM JIHana3oHe W3MEHEHUS IPH3-
Haka) " y3kylo (ipu c1aboil 3aBHCHMOCTH IIPU3HAKa OT BHEIIHHX YC-
noBUI) HOpMY peakunu. Hopma peakiuu onpenensercs TeHOTHIIOM.

Mpuunna moamdpukanuii - 3aBUCHMOCTh CKOPOCTH (DepMEHTATHBHBIX
peakmuii, ygacTBylomux B (GopMooOpa3oBaHMHM TpHU3HAKA, OT yC-
JIOBUH Cpenbl.

e CpoiictBa Moaupukanmii:
* He IepefaloTcs MO HACIeICTBY;
* HOCST MacCOBBIH XapakTep (T.e. B OJUHAKOBBIX YCIOBUSIX CpeIbl
Habmioga0Test y OONBIIOTO YHcia 0coOell 0HOTO BHIA);
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aJIeKBaTHBI YCJIOBHUSIM Cpeibl (T.€. CTEINEHb BBIPAXKECHHOCTH INPH3HAKa
HAaXOJWUTCS B NpPAMOH 3aBUCHMOCTH OT BHJA U TNPOAOJKUTEIBLHOCTH
NEHCTBHS TOTO WIJIM MHOTO (haKTopa);

HOCSIT MPUCIOCOOUTEIIBHBIH, aJanTUBHBIM XapakTep (IMOBBIMIAIOT XKU3-
HECTOMKOCTb M CIIOCOOCTBYIOT BEKMBAHUIO 0CO0EH);

HEpeIKO HOCAT 0OpaTHMBIN XapakTep (IpU CMEHE BHEIIHHUX YCIOBHUH
CTENEeHb BBIPAKCHHOCTH TPU3HAKOB Y B3POCIBIX 0COOEH M3MEHSETCs);
MOAJAI0TCS CTATHCTHYECKOH 00paboTKe, MO3BOJNAIONECH MaTeMaTH-
4eckH OTOOpa3suTh M3MEHEHHME IPU3HAKA B BHUJAE BapHALlMOHHOTO
psAlla 1 BapHAllMOHHOW KPHBOW.

BapuanmoHHBIH Psx - COBOKYIHOCTH BCeX 0co0eil, obnamaromux

HU3MCHCHUECM JNAaHHOTO IIpU3HAKa, pacCIlOJIOKEHHAasA B OAWH psAX IIO
y6BIBa}OH_U/IM WM BO3pacCTAalOIUM 3HAYCHUAM.

Bapnaunonnaﬂ KpuBasi - rpa(i)nl{ecxoe BBIPAXKCHHUEC HN3MCHYUBOCTH

IIpUu3HaKa, OTpaXXarwllee pasMax Bapnaunﬁ n 4acCcTOTy BCTpCHac-
MOCTH OTZACIIbHBIX éapuanm.

BapmanTa - cpefHee 3HaUYeHHE NpPH3HAKa B HEKOTOPOM HHTEpBale

(bUKCHPOBaHHBIX Pa3MeEpOB.

CeHoTUNMYECKAa N3MEHYUBOCTb

Il'eHoTUNHYeckass M3MEHYUBOCTh — HW3MCHCHHE Q)GHOTI/Il'Ia BCJIECACT-

BHE W3MEHEHUS TeHOTHNa (T.e. HACIECICTBCHHBIE H3MCHEHUS IIPH-
3HAaKOB OpPTraHM3Ma, OIpeJelisieMble T'€HOTHUIIOM H COXpaHsSeMbIe B
pARy HOKOJCHHH).

CBolicTBAa TEHOTHNHYECKOW M3MEHYMBOCTH. V3MeHeHUS:
BO3HHUKAIOT CIyYaifHO M BHE3amHO (CKayKooOpa3Ho);

HOCSIT MHIWBHIYyalbHBIH XapakTep (HAOIIOIAOTCS y OTICIbHBIX
ocobeit);

MepenalTcs 10 HACJICICTBY;
HEaJCKBATHBI yCIOBHSIM CpEIbI
BpPEAHBIMH WJIH TOJIC3HBIMU);
MOTYT HpPHUBECTH K O0Opa30oBaHHIO HOBBIX MOMYJSALUI HIH THOETH
OTJIEJIbHBIX 0COOEH.

(MoryT OBITH HEHTpPANbHBIMU,

Buapl reHOTHNHYECKOH H3MEHYHMBOCTH:
KOMOMHATHBHAS,
MYTallMOHHas.

KomMOuHATHBHAST H3MEHYHMBOCTH - U3MCHYHUBOCTD, OGch’[OBJ’IeHHaH

*

MOJIydeHUEM ITOTOMKaMH HOBBIX KOMOWHamuii (coderaHuii) pomu-
TEIbCKUX T'CHOB.

IpuunHbl KOMOHHATHBHOW M3MEHYHBOCTH:

nepeKoMOUHAIMs TeHOB NMPU KPOCCHUHTOBEpE;

HE3aBHCHMOE PACXOXKIAEHHUE XPOMOCOM M XpOMAaTHJ B MeHo3e HpH
CO3pPEBAHMH TIOJIOBBIX KIIETOK;

CIly4aifHOE COYeTaHHE N€HOB MaTEPUHCKOW M OTIOBCKOW raMeT NpH
OILIOJOTBOPEHHUHU.
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MyTanuonHass HM3MEHYHMBOCTH - H3MEHUYMBOCTH, BBI3BAaHHAS Myma-
yuamu, T.. BHE3AMHBIMA H3MEHEHUSMH TEHETHYECKOT0 MaTepuaia
opraHu3Ma, IepeNaIiMHAC MO0 HACIEICTBY.

« Iloopobneir o mymayusax, ux RpUUUHAX U CEOUCIMBAX CM. HUDICE.

* 3aKOH TOMOJIOTMYECKHX pPSIJ0B B HACJeACTBEHHOH H3MEHYHBO-

ctu (3akon H.U. BaBuiioBa): Buabl W pojpl, ONM3KUE TEHETHYE-

CKH,

CBsI3aHHBIC CAHUHCTBOM IIPOHUCXOXIACHUA,

XapaKTepU3yoTCs

CXOJHBIMH pPAJaMH HAacJEACTBEHHOW M3MEHUYHBOCTH.
* 3Has (opMBl M3MEHUMBOCTH OJHOTO BHJAA, MOXHO INPEIIOJIOXKUThH
CyIIECTBOBAHME (MIM HpPEIBHUICTh IOSABICHUE) CXOAHBIX (opM Yy

POACTBEHHBIX BUAOB U POOOB.

e 3aKOH I03BOJISIET MOJACIHUPOBATE HACJICACTBCHHBIC 00JIe3HH YeNo-
BC€Ka B DKCIIEPUMCHTAX Ha )XUBOTHBIX.

CpaBHuUTeNbHasA xapakTepuctuka ®opm U3MEHYUBOCTHU

B npuBeneHHoil Huxe Tabiune JaHa CPaBHUTEIbHAs XapaKTepH-
CTHKa MOAM(PUKALNMOHHOW, KOMOMHATUBHOW M MYyTallHOHHOH ¢opMm

U3MEHYHUBOCTH.

Xapaxrep- Monuguka- I'enoTunuyeckasi U3BMEHYMBOCTH

HbIE 0CO- IMOHHAs MyTaunounas KomounnarusHasn

OE€HHOCTH H3MEHYHBOCTH H3MEHYHUBOCThH H3MEHYHMBOCTH

Yro m3menst- | Penorun B npe- | lenorun; denorun | I'enornn

ercst nenax HOPMBI HOPMOH peakmuu

peaKmuu HE OTpaHHICH
Otouparo- W3meHeHHE yc- W3MeHeHHUE ycao- HoBas komOuHa-
i pakTop | ToBuil OKpyKa- BHil OKpyKaiomeii | IMA I €HOB B pe-
omei cpeasl cpeast 3yJabTaTe KPOCCHH-

rosepa, HE3aBUCHU-
MOE PacXOXJCHHE
XpOMOCOM, CIIy-
qaifHOe codeTaHHe
ramMeT HpPH OIIOIO-
TBOpPCHHUH

HacienoBa- | He nacnenyiorca | Hacmenyrores Hacnenyrorcs

HHE IPU3HA-

KOB

CprKrypa He usmensercs Usmensercs He usmensercs

reHeruye-

CKOro

mMarepuaia

dopma OmnpeneneHHas HeonpenenenHas (MHAMBUIAyaldbHAas)

H3MEHYHBO- | (TpymmoBas)

CTH
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IIpooondcenue mabauywl
Xapakrep- Monnduka- I'eHoTnnn4eckass W3MEHYHBOCTH
HBIE 0CO- LHMOHHASA
MyTanuoHHast
GEHHOCTH | M3MEHYMBOCTH yrauuo Kom6unarusnas
M3MEHYHMBOCTH H3MEHYUBOCTH
IToqunHeH- CraTtucTuyeckas 3aKOH TOMOJOTHYE-
HOCTBb 3aKO0- 3aKOHOMEPHOCTh | CKHUX PAAOB
HOMEPHOCTH | BapualMOHHBIX B HAacleACTBEHHOMI
pﬂL[OB Hu Bapna— U3MCHUYHUBOCTHU
OUOHHBIX KpI/IBBIX
PazBurne IlocTenenHno, Pesko,
BO BPEME€HH | rmiaBHO CKauykooOpa3Ho
3unauenne IToBblmaer ITone3nsle myTa- ObecneunBaeTr
I ocoon ajganTtanuio HUHA TDPUBOJSAT 60n1>u_ly}o MPUCIIO-
k mobene B 60psbe | cobusemocTb U
3a CyIICCTBOBAHHUE, | )\3HECMOCOOHOCTH
BpeaHbIC - K Tubenn
3Hauenue CnocobeTByer Ipusoaut k o6pa- | Marepuan mus
IJIs1 BUJAA BBIKMBAaHHUIO B 30BaHHUI0 HOBBIX JIENCTBHUS €CTECT-
HOBBIX YCJIOBHUSX | MONYJSUUNH, BUIOB | BeHHOTO orbopa
cpenbl M T.J. B pe3yibTate
JUBEPreHUUN
Poss B 3BO- IIpucnocobie- Martepuan misi 1eHCTBUSA €CTECTBEHHOI O
JIIOLHH HHE OpraHu3Ma K | orbopa
yCJ'[OBHﬂM cpemﬂ
MyTauun

MyTaHl/lﬂ - BHE3aIIHOC, €CTCCTBCHHOC HJIM BbBI3BAHHOC HCKYCCTBCHHO,
HacjJeayeMoe M3MCHCHHUEC T'CHECTHYCCKOro Marepuajla OopraHm3ma.
MyTaHT - OpraHu3M, HaCJICACTBCHHO U3MEHEHHBIA B pe3yjbTaTe My-

Taluu.

MyTareHu - (baKTOpI)I Cp€Abl, BBI3bIBAIOINHUC MYTAllUH.

e Tunbpl MyTanMii:

* 6 3A6UCUMOCIU OM U3MEHEHUA 2EeHEMUYECKO20 MaAmepuana:
reHHble - U3MEHEeHue cTpyKTypsl Mosekynsl JJHK B npenenax reHa;
XPOMOCOMHBIE (GHYMPUXPOMOCOMHBIE U MEICXPOMOCOMHbIE) -
MyTallMH, CBA3aHHBbIE C U3MEHEHUEM CTPYKTYPBl XPOMOCOM;
FeHOMHBIC (ROIUNNOUOUA W 2eMEPONNIOUdUs) - U3MEHEHHE 4HCIia
XpOMOCOM B KIETKax (M3-3a UX HEPACXOXKJEHHUS K IOJII0CAM KIETOK
IIpy MeHo3e WM MHUTO3e);

* 6 3asucUMOCHU OM HPOUCXOHCOCHUA:

CNIOHTAHHBIE (IPOUCXOMAT B €CTECTBEHHBIX YCIOBHAX MOJ ACHCTBHU-
€M MYTareHHbIX (aKTOpOB cpellbl 0e3 BMEIIATeNbCTBA UYEJIOBEKA);
HHAYUHPOBAHHbIe (BO3HUKAIOT IIPU HANPABICHHOM BO3AEHCTBUU
Ha OpPraHU3M MyTareHHbIMU (DaKTOpaMHu);

> OCHOBBI FreHeTUuKu < o1

* 8 3A8UCUMOCHIU OM MURA KAEMOK, 6 KOMOPbIX RPOUOULIU MY-
mayuu:

cOMaTHYeCKHe ¥ reHepaTHBHbIE (B MOJIOBBIX KJIETKAaX);

no 3HaueHulo OnA OpeaHumMa:

MOJIOKUTEJbHbIe (IMOBBINIAIOT MPUCIOCOOICHHOCTh U JKU3HECTOM-
KOCTh OpraHu3Ma), HelTpajbHble, OTPHUATEJdbHbIe (CHMXAIOT
KU3HECITOCOOHOCTh OpraHM3Ma) U JeTaJbHble (HECOBMECTUMBIE C
KH3HBI0). B KOHKPETHBIX YCJIOBHUSX Cpellbl €CTECTBEHHBINH OTOOp MOJ-
NEPIKUBACT M 3aKPEILISET IMOJ0KUTENbHbIE MYTAUH U 3JUMHHHUPYET
(ocmabnsieT W ycTpaHseT) OTPHUIATENbHBIE U JIETATbHBIE MYTAIHH.
Ionoxycumensvuvle mMymayuu OMHOCUMENbHO peOKU, RO UMEHHO
OHU AGIANOMCA OCHOGOI RPOZPECCUBHOU  IGONIOUUU.

e IlpuynHBI MyTanuii:

crionTaHHble omnOky npu perummkanuu JIHK u tpanckpununn PHK,

HapyIIeHHEe PACXOXKACHHUS XPOMOCOM IPH KJIETOYHOM JCICHUH;

neiictBue ¢uznyecknx (paxTOpOB: HOHU3HUPYIOUIEH pajWanuH, ram-

Ma-n3JIydeHHUs, pEHTTeHOBCKUX U YIbTPa(HUOIETOBBIX JIydeH;

* fneiicTBHME XMMHUYECKHX COCTMHEHHH, HCIOJIB3YEMBIX B CEIBCKOM
X035lcTBe (TepOUNMIOB U TECTUIIUOB), MEIUIIMHE (JIEKapCTBECHHBIX
MpenapaToB W aAHTHCENTHKOB), MPOU3BOJCTBE (KOHCEPBAHTOB IPO-
JIyKTOB, TSDKENBIX METaJUIOB - CBUHIA, PTYTH, MEIH U 1p.) U T.1.;

* NPOHMKHOBEHHE B OPraHU3M OHOJOTHYECKUX OOBEKTOB (BHPYCOB,

OakTepuil u Ap.), CIOCOOHBIX BBI3BATh HapymeHue cTpykrypsl JHK.

e CgpoiicTBa MyTanmii:

* BO3HHUKAIOT BHE3aITHO, CKAYKOOOpPa3HO;
MOTYT 3aTparuBaTh Kak JOMHUHAHTHBIE, TaK U PELECCUBHBIE TEHEI,
* mepemarTcs MO HACIEICTBY;
He 00pa3yloT HENPEPHIBHBIX PSAAOB (HE TPYNIHUPYIOTCS BOKPYT Cpej-
HEro 3HaYCHHS MPHU3HAKA);
* HEHAaNpaBJICHHBI, T.€. MYTHPOBAaTh MOJET JI00as 4acTh TC€HOTHIIA;
MPOUCXOAAT OTHOCUTEJIBHO PENKO; TPU ATOM YeM OOJIbIIE TEHOB,
TE€M BBIIIE YacTOTa MyTaIluil;

* OJHHU U TEC XK€ HUIHU CXOAHBIC MYTallUUM MOTYT BO3HUKATHh INOBTOPHO.

Kaxxaptii BUI M TOMyJNANHsS COAEpPX AT MHOXKECTBO PA3NHYHBIX My-
TAHTHBIX T'€HOB, COCTABJISIOLUIUX PE3E€pPB HACIEJCTBECHHOW M3MEHUUBOCTH
U SIBISIONIUXCS 3JIEMEHTapHBIM MaTepHaJIOM U €CTECTBEHHOTO 0TOOpa.

MyTanuu, 3aTparuBarollie OOMUHAHMHblE TEHBI, Cpa3y K€ IPOsB-
nA10TCs (PEeHOTHHUYECKH M MO3ITOMY IOJBEpPraloTcs AEHCTBHIO €CTECT-
BEHHOTO OTOOpa C MOMEHTAa BOSHHKHOBEHHUS.

MyTanuu, 3aTparuBaloUIue peyeccuénvle TECHBI, y TETEPO3UTOT Ha-
XOIATCS B CKPBITOM COCTOSIHHHU, 00pa3ysl pe3epB HaCIEJACTBEHHOH H3-
MEHUYHBOCTH. Takne MyTanuu (EHOTHIHYECKH TPOSIBIAIOTCS TOJBKO
[I0CJI€ UX HAKOIUICHUS B MONYJSALMHU U IOSBICHHUSA PELECCUBHBIX 20MO-
3ueom, KOTOpBIE IOABEPraroTCs €CTECTBEHHOMY OTOOpY.
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CpasHumenbHAa Xdpakmepucmukd MymazeHHbIX  (pakmopos
daKkTophl Mpumepsl MexaHu3am pencteusa
dusuye- | Uonusupyomee, yabtpaduone- | O6pasopanue cBoO6OAHBIX
CKHe TOBOE€, PEHTICHOBCKOC H3JIy4e- paauKaioB, THMCPOB, Hapy-
HUS, TEMIepaTypa, JaBICHHE HIEHHE CTPYKTYPhl XPOMO-
COM, pa3pblB HUTEH BepeTeHa
JeNEeHUS
Xumuuye- | SIq0oXHMHUKATHI, HCIIOJIb3yECMbIC B Hapymenue cuHTe3a HyKjI€o-
CKHe CENbCKOM XO034HCTBE; OTpaB- TUJO0B, 3aMEHA a30TUCTBIX
JSIOMHUE BEIECTBA; HEKOTOPbIC | OCHOBaHMH, Je3aMHHUPOBA-
JIEKapCTBEHHbIC IPENapaTsl; HUE, alIKMJINPOBAHUE
KOJIXHIHUH, HOPMaNUH; HUKO-
THH, aJKOTOJIb
Buoso- Bupycel, 6akTepuu, TpPOAYKTHI Bupycsl BcTpauBarmoT CBOIO
rH4YecKue | Metaboiau3mMa HapasuToB JAHK B JHK apyrux opra-
HHU3MOB

Mymaquu, CB8A3dHHbIE C U3MEHeHuem Z2eHemu4vyeckozo mamepuand
Buabi ) XapakTe- dopMbl MeToabl
MyTauumn pUCTUKa N3MEHeHMNi BbiAABJIEHUA
I'enHble H3mensercs 3aMeHa, BCTaBKa, BhIMAJCHHUE Buoxumuue-
CTPYKTypa HYKJIEOTHAOB: CKU;
JAHK " 06pa3yloTcs GECCMBICICHHBIE | peKOMOH-
B mpenemax TPHUILICTH (HOHCEHC-MYTANMM); | HAHTHOM
OMHOT'O I'CHAa| " o0Opa3ylOTCs HOBHIE KOJOHBI, JTHK
KOJUPYIOIIHE APYTME€ aMUHO-
KHCJIOTHl (MHCHEHC-MYTAINHN)
XpOMO- Wsmensercsa | JlepuumeHcus - moTeps KOHIE- IlutoreHne-
COMHBIE: | cTpyKTypa BBIX Y4aCTKOB XPOMOCOMBI THYECCKHUH
* BHYTpPH- | XPOMOCOM Jyniukauus - yIBOCHHE yd4acT-
XpoMo- Ka XPOMOCOMBI
COMHBIE; HNuBepcHst — MOBOPOT y4acTKa
xpomocoMmbl Ha 180°
JlejleHHus1 - mOTEPsi CPEJUHHOTO
y4acTKa XPOMOCOMBI
* MEXK- TpaHciaokanus - MEpeHOC yda-
XpoMmo- CTKa OJIHOM XpPOMOCOMBI B
COMHBIC IpyTyIo
I'enomuble
* HOJH- Usmensercs |VpenuueHue yucia XpoMoCOM B Llutorene-
MJIOHU- YHCJIO XPO- |KIETKE, KpamHoe TaNIOoUuJIHOMY THUYECKUIH
JUHS: MOCOM B (311, 4m. 51, ...) - 00BIYUHO y pac-
KapuoTumne |TECHUH
* rerepo- |M3MEHSCTCH |VpennueHue MIH yMEHBIICHHE
10U~ 9HCII0 qHClIa XPOMOCOM B KJETKE,
ans XpomMocoM HeKpamHoe TalIOUIHOMY
B mape (2nt 1, 202, ...):
Tpucomust (2n + 1),
MoHocomusi (2n - 1),
Hyaucomusi (2n-2)
Cpaeﬂumeanaa Xdpakmepucmuka
2eHepamueHelX U comamu4yeckux Mymaquﬁ
Oco6eHHOCTH CoMaTuyeckue FeHepaTuUBHbIE
MyTauumm MyTauumm
Bo3HukaroTt B COMAaTHUYECKHUX KJIETKaX B IIOJIOBBIX KJIETKax
IIposiBasioTCs | y camoit ocobu y IOTOMKOB
Hacoienyrorest | npu Gecosom pasmuoxenuu | 'PH TOTOBOM PasMuONe-
HUHU
IIpumepsl pasHBbIH LBEr ria3 YenoBeka cunapom Jayua

Oco6eHHOCTM HacneacTBEHHOCTU U U3MEHYUBOCTU YenoBeka

HaCHeIICTBCHHOCTB U U3MCHYHUBOCTL 4YCJIOBCKAa NMOAYHUHACTCA TEM XKC

OHMOJIOTHYECKUM 3aKOHaM, 4YTO M HACJICJACTBCHHOCTb W H3MCHYHBOCTH
APYTHUX KHUBBIX OpPraHU3MOB.

TpyaHocTH n3ydyeHHs] HACJeJICTBEHHOCTH H M3MEeHYHBOCTH 4Ye-
JIOBeKa:

HEBO3MOXHOCTh JKCIEPUMEHTHPOBAHUSA (B TOM YHCIIe HaIpaBiICH-
HBIX CKPEIIMBAHWM [JIs MOCIEAYIONEro IeHEeTHYEeCKOro aHalu3a,
MOJTy4eHUs! MHAYIHPOBAHHBIX MYyTaluil H T.1.);

HEBO3MOXHOCTh CO3MaHHUS OAMHAKOBEIX W CTPOTO KOHTPOJHpYeE-
MBIX YCJIOBHI KM3HU IJISl U3y49aeMBIX TPYIII JIOACH;

Majoe KOJUYECTBO IOTOMKOB;

M03]HEe IM0J0BOE CO3PEBAHME U MEJJICHHAs CMEHA IOKOJICHUI;
CIIOKHBIN KapHOTHUI (2n = 46) ¢ OOJNBIINM YHCIOM TPYII CUETIICHHUS;
HeOOoJIbIIAs TOYHOCTh PETHCTPAIlUM HACICIACTBEHHBIX NPU3HAKOB.

OCHOBHbIE METOAbI H3YYEHHMs] HACJIEACTBEHHOCTHM M H3MEHYH-
BOCTH 4ejoBeKa (cM. Takxke c. 71):

TEHEAIOTUYECKUN;

OJIM3HEIOBBII;

IHUTOT€HETHYECKHIA;

pexombuHanTHOU JIHK;

OMOXHMHYECKHUE;

nepMarornuduyeckuil (M3ydeHue peibeda KOKH Ha Hanblax, Jia-
MOHSAX M TOXOIIBAX CTOI;, MPUMEHSAETCS IJIs ONPEeICHHS 3UTOT-
HOCTH OJM3HEIOB, B JMAarHOCTHKE HEKOTOPBIX HACIEICTBEHHBIX
3aboneBaHuii, B cyqeOHON MequIMHE, KpUMHUHAINCTHKE).

Me}ll/llll/lHCKaﬂ TeHEeTUKA - pa3acil T'CHCTHUKH 4YCJIOBCKA, H3yqa101111/1ﬁ

HaCJICACTBCHHBIC 0O0JIe3HH.
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Hekomopuie Hac/eocmeeHHvle  60/1e3HU yesoeekd
Boaesns [puunna IpusHaku
I'eHHble 60s1€3HU
I'emopuius lennas myranus (Bol- | CHUXEHHME CBEPTHIBAEMOCTH
3BIBACT AC(PEKT TeHa, KpOBH, 9aCThI€ HOCOBBIC KpO-
KOAUpYIomero Oemnoxk, BOTCUYCHHUS, TJIUTEIbHBIEC KPO-
HeoOXonuMBbIH nns BOTCUYCHHS TIPH TMOpe3ax, Kpo-
CBCPTBIBAHUA KPOBH) BOHU3JIHUSAHHUSA B CyCTaBBI
(I)eHnﬂKeTOHypI/m I'emnas mytanus (mpu- HenopasButue romoBHOTO
BOAUT K HAapyUICHUIO MO3ra, yMCTBCHHAs HCIOJIHO-
oOMeHa aMHHOKHCIIO- HEeHHOCTh, A¢(EKTHl HEPBHOMU
Thl - (JeHMNANAHMHA - U | cHCTeMBI, MBIITHHBIN 3amax,
BBIICTICHUIO TOKCHY- MOBBIIMICHHBIH TOHYC MBIIIIT
HOW MUPOBHHOTPAAHON
KHCJIOTBHI)
[BeToBasi Iennas myraumns (npu- | Hecmoco6HOCTH pa3nnuaTh
cjienora BOJAHUT K HapyIICHUSIM KpacHBIH W 3€JeHBIIl IBET

B 00pa3oBaHUU 3pHU-
TEJbHBIX MHTMEHTOB)

(1anbTOHU3M), KPAaCHBIH U
CUHUH WM CHHUH W 3CJICHBIN

XpomocomHele  60/1€3HU

Cunapom layna

Tpucomus mo 21 mape
xpomocoM: 47 xpomo-
COM B KapHOTHIIE

YMCTBEHHAsT HEMOJHOIECH-
HOCTh, HEJOPa3BUTUE TOJOB-
HOTO MO3Ta, KPYHHBIH S3BIK,
HU3KO€ PACIOJOXEHHE YII-
HBIX PaKOBUH

Cunapom 45 xpomocom PocT -140 cm, 6ecnuoaue,

IllepemeBckoro- | (44A + XO) HEJOPa3BUTHE NEPBUYHBIX U

Tepnepa BTOPUYHBIX MOJOBBIX MpPHU3HA-
KOB

Cunapom 47 XpoMoCOM B Ka- BBICOKHH poOCT, KEHCKUN THII

Kasiingensrepa | puorume TEJIOCIOKEHUS, HETOPa3BUTHE

(44A + XXY)

MYXCKHX ITOJIOBBIX NPHU3HAKOB

Cunpapom «xo-
IAYbero KpuKka»

Jenenus mo 5-if xpo-
MocoMme

Henopassutue xpsmei rop-
TaHU

e 3agauyd MeIMKO-TeHeTHYECKUX KOHCYJIbTAIMWIi:

"

IIMPOKOE MCIOIb30BaHUE METONOB JOPOJOBOW IHAarHOCTHUKH Ha-
CJIICJICTBEHHBIX OOJIE3HEH;

KOHCYJIBTHPOBAaHNE WM JUCMAaHCEpHOE HalOJIoJeHHe ceMel ¢ Haclel-
CTBECHHOHW MATOJIOTHCH;

OIpe/ieNIecHHe BEPOSITHOCTH POXKJICHUS OOJIBHOTO pebeHKa;

* 00BSICHEHHE POAMTENSIM CIIOCOOOB TPENYNPEXKACHHUS POXKACHUS Jie-
TEH C HACJCIACTBCHHOW IMAaTOJOTHCH.
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3.6. OCHOBbI cenekuumm
3ap.aqv| n MetTogbl cenekKunu

CeJ’IeKHl/lPI - Hayka O METOoAaxX CO3JdaHHUsI HOBBIX U YJIYUYIICHHUSA YKC

CYHECTBYHOIIUX COPTOB KYJIbTYPHBIX paCTeHHﬁ, Imopoa AOMalIHUX
JKUBOTHBIX W IITAMMOB MUKPOOPTaHU3MOB C LCHHBIMU I IIpaK-
TUKHW NPpU3HAKAaMU H CBOMCTBaMHU.

CopT, mopoaa, mWTamMM - ycroifumBas rpynna (IOMYJALHS) >KUBBIX

N
M

OpraHu3MoOB OJHOI'0 BHJAA, UCKYCCTBCHHO CO3aHHAasA YCJIOBCKOM U
uMermas onpeACICHHBIEC HACJICACTBCHHBIC 0COOCHHOCTH.

Bce ocobu BHYTpH IIOpOABI, COpTa U IITaMMa MUMEOT UACHTUYHBIC,
HAaCJICACTBECHHO 3aKpCIIJICHHBLIC MOp(bOJ'IOFI/I‘-IeCKHC, (bH?;PIOJTOFO-
OHMOJIOTHYECKUE M XO3SHCTBEHHBIE CBOWCTBA M IIpU3HAKU U OAHO-
TUIIHYIO pEaKIHUIO Ha HeﬁCTBHe (baKTOpOB BHCIIHEH Cpenanl.

OcHOBHBIE 324N CeJEeKIUH:

JOCTHKEHUE BBICOKOH ypOXaWHOCTH COPTOB KYJIBTYPHBIX pacTte-
HUH, MIOZOBUTOCTH W NMPOAYKTHBHOCTH MOPOJ KUBOTHBIX;
JOCTHKEHUE HEeO0OXOAMMOTO KayecTBa M XHUMHUYECKHX CBOWCTB IIPO-
IyKOWH: BKyca, BHEIIHETO BHJA M JIE)KKOCTH IUIOZOB W OBOIIEH,
comepkaHHs Oenka, KICHKOBHHBI, HYXXHBIX aMHHOKHCIOT B 3€pHE,
KUPHOCTH U COJEpKaHUs OCIKOB B MOJIOKE U T.n.;

NOCTHXKEHNE HEOOXOINMBIX (HU3NOIOTHYECKUX CBOMCTB: CKOpPO-
CITEJIOCTH, 3aCyXOYCTOHYNBOCTH, MOPO30CTOHKOCTH, YCTOHIMBOCTH
K OOJIE3HSAM W BpPEOUTENSIM U T.1.;

CO3/IaHHE TOPOJI U COPTOB C YCKOPEHHBIM pPa3BUTHEM: MOBBHIIICHHE
«OT3BIBUMBOCTH» HA MOJKOPMKY y PAacTeHHH M Ha KOPM U COJepxka-
HHUE y JKUBOTHBIX;

MOJIydeHUE IMOPOJ, COPTOB M IITAMMOB, HMPUTOXHBIX I MEXaHU-
3MPOBAaHHOTO FJIM MPOMBIIUICHHOTO BHIPAIMBAHUS U Pa3BeACHHUS.
Teopernueckasi 6a3a ceJeKIUH:

3aKOHBl M METOIBl T€HETHKH KaK HayKH O HACJIEJACTBEHHOCTH W M3-
MEHUYHBOCTH;

YYeHHE O CTPYKTYype T'eHa, MOJIEKYJSIpHBIE OCHOBBI HACJIECTBEHHOCTH;
TEOpHsl MyTalni;

y4eHHEe O POJH cpelnbl B (EeHOTHIMYECKUX IPOSBICHUSX T'CHOTHIIA;
ydeHue o GpopMax MCKyCCTBEHHOr0 OTOOpa, HANpPaBICHHOTO HA BHI-
SBIICHHE U 3aKpeIlJICHHE HYXXHBIX IPHU3HAKOB Y CEIEKTHUPYEMBIX Op-
TaHU3MOB.

O06uue MeTOABI CeTEeKIUM:

HalpaBIE€HHBIH MOAOOp HMCXOTHOTO MaTepuaia JUisl CeJeKIUU U3
HMeEIOIIerocss pa3HooOpas3usi PacTeHW U XUBOTHBIX;
ONM3KOPOJACTBEHHAS W HEPOACTBEHHAS cuUOpuou3ayus;

MAacCOBBIH W HMHAMBHUAYAJIBHBI UCKYCCMGEHHBIL 0moop;
WHIYUUPOBAHHBIA Mymazenes;

HCKYCCTBEHHOE TIOJyYCHHE MOJHILIONIOB U JIp.
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* OcHoBa ycnexa CEeJICKIIMOHHOM pa6OTLI - TCHETHUYECCKOC pa3H006-
pasue€ UCXOJHOIo Marepuaa.

I'uépuan3anus - mogydeHne TUOPUIOB OT CKPEIIMBAHHUS TE€HETHUECKH
Pa3HOPOIHBIX OPTaHM3MOB.

UHOpUAHHT - 3TO 6Oau3KopoocmeeHHoe CKpemuBaHue (OIU3KOPOI-
CTBEHHAsI THOpUIM3aINs) OPTaHU3MOB.

AYTOpPUAMHT - Hepoocmeennoe (BHYTPH- WIH MEXBHIOBOE) CKPEIIH-
BaHHe (IpH BHYTPHUBHIOBOM ayTOpPHUAMHTE CKpEIlHBaeMble 0COOM HE
JTOJDKHBI IMETh OOIUX MPeAKOoB B Ommxalmmux 4-6 MOKOJNEHHSX).

HckyceTBeHHBIH 0TOOP - 0TOOP, IPON3BOAMMBIA YEJIOBEKOM C LEIBIO
COXpaHEHHUs I AalbHEHWIIEero pa3MHOXXEHHS 0cC00el, MMEeIouIux
XKenaeMylo KOMOWHAIMIO NMPU3HAKOB.

MaccoBblii MCKYCCTBeHHBIH 0TOOP - 0TOOpD nO penomuny uenoit rpyn-
Bl 0co0ei ¢ Hy)XKHBIMU TIPU3HAKaMH, OT KOTOPOH MOIYy4aloT HOTOM-
CTBO. B HECKONBKHX MOKOJEHUSX IOTOMKOB OTOOP NMPUXOAMTCS MO-
BTOPSATH, TaK KaK Y HUX BO3MOJKHO IIOSIBICHHE PACU{CNIECHU.

NuauBuayanbHblii HCKYCCTBEHHBIH 0TOOp - oTOOp OnHOI ocobm ¢
HY)XHBIMU TIpU3HAKaMH ¥ BBIPAIIMBAaHHE €€ MIOTOMKOB C 00s3aTenb-
HBIM KOHTPOJIEM HACJIEeJIOBAaHHS JAaHHBIX HNPH3HAKOB.

» VnnnBuayanbHbli oTOOp OBIBaeT oodmokpammusim (0TOOpP TOIBKO
POIUTENBCKON 0COOM) HIU noemopaiouwjumca (A POAUTEIBCKOW 0CO-
O, ¥ TIOTOMKOB).

* B pesynprare WHAMBHAYaJbHOTO OTOOpa YBEJIWYMBAETCS YHCIO
TOMO3HTOT, T.€. MOJYYEHHOE ITOKOJEHHWE CTAHOBHUTCS T'€HETHYECKU
OJTHOPOJHBIM.

JIuHus - Tpynna poACTBEHHBIX OPTaHU3MOB, BOCIPOM3BOISIINX B DALY
MMOKOJIEHUH yCTONYMBBIE HACIEACTBEHHbIE NpH3HAKW. JIMHUA Tpo-
HCXOJIUT OT OAHOTO IpejaKa WIH OT OAHOW maphl 00X NMPEIKOB.

Yucrtass JUHUA - TPYNNa OPTaHU3MOB, 20MO3UZOMHBIX TIO OONBIINH-
CTBY T€HOB, BOCIIPOM3BOSIINX B PSIy MOKOJIEHHH YyCTOHYHBBIE Ha-
CII€ACTBEHHBIC NMPHU3HAKH M SBISIONINXCS MOTOMKaMHU OJHOH TrOMo-
3UTOTHOW CaMOOMBLUIAEMO 0co0Hu (y pacTeHHUH) WU Mapbl OJM3KO-
pOACTBEHHBIX 0co0ei (y )KHBOTHBIX).

* YpcTele TMHUHM HEPEIKO MMEIOT CHIKEHHYIO XH3HECIIOCOOHOCTh, UTO
CBSI3aHO C IEPEX0J0M B TOMO3HI'OTHOE COCTOSIHHE BCEX PEIECCHBHBIX
MYTaIii{, KOTOpPbIE MPEUMYIECTBEHHO SBISIOTCS BPEIHBIMH.

* UncThle TMHUM HMEIOT MaKCHUMAaJlbHYIO CTENEHb TOMO3UTOTHOCTH U
MPEACTABIAIOT OUYCHb LEHHBIH MaTepHalt JUIs CeICKIHH.

Cenekumsa pacTeHui

Ceﬂemu/m paCTeHﬂﬁ - HayKa O BBIBCACHHWH HOBLIX COpmoé CCIIbCKO-
X03SIHCTBEHHBIX KYJbTYpP, XapaKTCPHU3YIOIUXCA BBICOKOM npoaykK-
TUBHOCTBIO M Ka4d€CTBOM YpOXafi, yCTOﬁ‘IHBOCTLIO K 6OHC3HHM,
BpCAUTCIIAM U He6HaFOHpI/I$ITHBIM YCJI0BUAM Opr)KaIOH_[eI\/II Cpeabl.

M COpT (l)eHOTI/IHI/I‘IeCKI/I MIpOABJIACT CBOU IPU3HAKH JIHIIb B TEX YCJO-
BUAX, OJI1 KOTOPBIX OH ObLI CO3J1aH.
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Llehmpel  npoucxomdeHuss  Ky/bmypHuiX pacmeHul

Ilentp TPeorpagueckoe KyasTypHble pacTeHus
MPOUCXOKACHUSA IMOJIOKEHH €
TOxxHoa3uarckuii | Tponuueckass Wupaus, Puc, caxapHbIif TPOCTHHUK,
TPONMYECKU Wunokurai, HUTPYCOBBIE, OTypel, Oakia-
10kHbIH Kurait xaH u Ap. (50% KyIbTYypHBIX
pacTteHnit)
Bocrouno- IleHTpanbHBIH U BOC- Cos, mpoco, rpedmnxa, MiI0a0-

A3MATCKHUM Tounblii Kurai, BbIC U OBOUIHBIE KYIBTYPBHI -
SAnonus, Kopes, cinuBa, BULIHA U Ap. (20%
TailiBaHb KyJIbTYPHBIX PAacCTCHHUN)

IOro-3anaauo- Mamnas u Cpeguss IMmenuna, poxs, 6060BbIE

a3naATCKUI A3sust, Apranucras, KyJIbTYpbl, JIEH, KOHOIJIS,
joro-3anajgnas Muams | pena, MOPKOBb, BUHOTDAJ,
YECHOK, rpyua, abpukoc u ap.
(14% xynabTypHBIX pacTEHHIA)

CpenuzemMHo- Ctpansl mo Oeperam Kanycra, caxapHas CBeKJa,

Mopcxm‘i Cpeau3eMHOro Mops MAacCJHHBI, KOPMOBBIC TPaBbl
(11% xyabTypHBIX pacTEHHIA)

AOuCCHHCKMIT Abuccunckoe Haropbe | [BepAas MIICHUNIA, AIMEHB,

Adpuku copro, kodeiiHoe nepeso,

OaHaH

[enTpanbHo- IOxHass Mekcuka Kykypy3a, kakao, ThIKBa,

AMEepPUKAHCKMIA Ta0aK, XJIOMYATHHK

1OxnHO- 3anagnoe nobGepexnse | Kaprodens, amamac

aMEPHKAHCKUIA FOxHoit AMepuku

e Hcropuuyeckue 3Tanbl CeJeKUUH PACTCHMIi:

* HAYaJbHBIH 3TaN - OKYJIbTYpUBAHHE AWKHX IPEIKOBBIX BUIOB pac-
TeHUH myTeM mpocTeiimero (6ecco3HaTeNbHOT0) HCKYCCTBEHHOTO
oTOopa;

* cjeAyHOLIMe ITANBI: HalpPaBJICHHBIM MacCOBBIM M MHIAMBUIYaIbHBII
HCKYCCTBEHHBIH OTOOp M rHOpHUAN3anus ¢ HOCIEAYIOIUM 0TOOPOM.

e MeToabl CeJeKIUU PACTEHUI:

* moAOOp MOAXOAMLIMX POAUTEJBCKHX MAap II0 MECTy HX MpOHC-
XOXAEeHHS (reorpauuecKy yAaleHHBIX) WIIH T€HETHYECKH OTHAJICH-
HBIX (HEpOJCTBEHHEIX);

* HHAYNUPOBAHHBIH MYyTareHe3 HCIONB3YIOT HPH HEBO3MOXKHOCTH
HalTH HY)XHBIA HCXOJHBIA MaTepHuasl; MyTAallUU IOJY4YalroT C IIOMO-
b0 HOHU3HPYIOMNX M3IyYEHUH, Cpeln HUX WHOTJA yNAeTcsl HaWTH
I0JIE3HBIE, TPUTOAHBIE IS JalbHEeHIIel celeKIHOHHOW paboThl;

* rudpuausanus (CKpeluBaHue);

* JKCMepUMEHTAJTbHASA MOJHIIOHIMS - aBTO- ¥ AJUIOTOIUIUION NS,

4 3ax. 2103
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* HCKYCCTBEHHBI 0TOOP - MAacCOBBIH W MHIAWBUIYATbHBIN;

* BO3JelicTBHE YCAOBHSIMH Cpelbl.

BauskopoacrBennass rudpuausanus (MHOPMAMHI) y pacTeHUH oc-
HOBaHA HA UCKYCCINGEHHOM ORBINEHUU C60ell NbLIbYOU TEPEKPecT-
HO ONBUISEMBIX (B €CTECTBEHHBIX YCIOBHAX) pacTeHHid. Camoomnbuie-
HHUE BEJIeT K IOBBIIIECHUIO TOMO3UTOTHOCTH M 3aKpEIJICHUIO Haclea-
CTBEHHBIX CBOWCTB.

* IlocpencTBoM MHOpUIAMHTA MOJYYalOT YHCTHIE JIMHUU OCOOEH.
Me:xauHeiiHass THOpUAN3ANMSA - THOPUIN3AIMS yTeM CKPEIIWBAHUS

Pa3HBIX YUCTHIX JIMHUH MEXIy COOOH.

* [lpumep: MexnuHelHas THOpHUAM3AIMS IIO3BOJISICT IOBBICHTH ypPO-
KalHOCTh ceMsH KyKypy3sl Ha 20-30%.

* [lpn MexnuHEHHOH THOpHIN3AIN OOBIYHO HAOIIONAETCS 2emepo3uc.
Ierepo3uc (viy rUOPUAHAT MOIIHOCTD) - SIBJCHUE TMOBBIIICHHON XH3-
HECIIOCOOHOCTH M IIJIOJOBHTOCTH TMOPHUAOB NEPBOTO MOKOJEHUS IO
CpPaBHEHUIO ¢ 00EMMHU POIUTENbCKUMHU (popmamu.
etepo3uc 0OBSACHAETCS BBICOKHMM YPOBHEM T'€TE€PO3HTOTHOCTH MEX-
JUHEHHBIX TCHOB.

* I'erepo3nuc y pacTeHHIl MOXXHO 3aKpEeNHUTh HX BET€TaTHBHBIM pa3-

MHOXEHHEM (KIyOHSMH, YepeHKaMH, TyKOBUIIAMHU H T.A.).

Y BTOpOro u MOCIeAYIOIHUX MOKOJCHUH 3 deKT rerepo3nca mocre-

MEHHO CHIKAETCS M MCYE3aeT, TaK KaK HapacTaeT KOJHYECTBO TO-

MO3HTOT, CHIJ)KAIOIINX >KM3HECIIOCOOHOCTH OPraHMU3MOB.

Otpajnennasi rudpuausanus (AyTOPUAMHI) - BHYTPUBUIOBOE, MEX-
BUJOBO€ MJIM MEKPOI0BOE (T.C. Melccopmogoe) CKpelluBaHHUE, Be-
nymee K TeTepOo3WIOTH3aliy W IO3BOJAIONIEE COYETaTh B OJHOM
OopraHu3Me LEeHHBIE IPU3HAKH Pa3HBIX BHIOB U JIaK€ POJOB.

* MexBuIOBBIE THOPHUIBI 00BIYHO OECIUIONHEI. JTO OOBICHSIETCS CO-
JepKaHHEM B WX TEHOME pa3lIMYHBIX XPOMOCOM, IOJIYYEHHBIX OT
POAMTENBCKUX 0cOo0eil pa3HBIX BHAOB, KOTOpHIE (XpPOMOCOMBI) NPH
Meil03¢ He KOHBIOTUPYIOT.

JKcHepUMeHTAJbHASl MOJHMIVIOUAMS - HCKYCCTBEHHO BBI3BAaHHOE
(meiicTBMEM TOBBINIEHHOW TeMIIEpaTyphl, MOHU3UPYIOIIETO H3IY-
YeHUS] WM HEKOTOPBIX XMMHYECKHX COCAMHEHUI) HapylIeHHe HOp-
MaJbHOTO PAacXOXXJCHUS XPOMOCOM B MEH03e WJIN MHTO3€, IPHUBO-
namee K MOJUIJIOMIHM - YBEIUICHUIO YUCIAa XPOMOCOM B KIETKE,
KpaTHOMY TaIuIOMTHOMY.

* [Ipumepsl KyINbTYyp-TIOMUIIJIOUAOB: TPUTHKAJE - THOPHUI MIICHHUIIBI
U pXXH, KITyOHHMKa, caxapHas CBEKJa.

* Pasnuuaror asémononunnouduro ¥ anONOAUNIOUOUIO.

ABTONOJHUIJIOUANSA - KPAaTHOE YBEIHYECHHE XPOMOCOM 00HO20 6uOA.

" ABTONOJHUIIJIONABl YacCTO WMEIOT KPYHHBIE pa3Mephl KIETOK U Bce-
IO PacTEeHHs], IOBBINICHHOE COJICP)KAaHHE pPsfa XO3SHCTBEHHO LEH-
HBIX BEIIECTB, APYTHE JKellaeMble IPHU3HAKH U CBOWCTBA, 001amaioT
MOBBIIIEHHON JKM3HECIIOCOOHOCTHIO, YCTOHYMBOCTHIO K IAaTOreH-
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HBIM OpraHu3MaMm (Bupycam, OaxTepusm, rpubam) M HebOmarompwu-
STHBIM (aKTOpaM CpeJbl.

* ABTONOJIUIUIOUJBl OOBIYHO CTEPHJBHBI U Pa3MHOKAKTCSH TOJBKO
6ezemamueHo.

AJLTONOJMNIONAUSA - U3MEHEeHHE (0OBIYHO yABOEGHHE) ynciaa HabopoB
XPOMOCOM TIPH MeMCGUO0BOU T MEHCPOO0GOI TUOPHUAN3ALNN.

* ANJOMOJNHIUIONINS HCIONB3YETCS 0/ 60CCHANHOGNEHUA CROCOD-
HOCIU K PA3MHOMNCEHUI) MEMC8UOO06LIX OUNTOUOHBIX 2UOPUO0S.
OHa NPUBOAHUT K YIBOCHHIO YHCIa XPOMOCOM TaKoro rudpuiaa, 4to
€037aeT BO3MOXXHOCTh KOHBIOTAIIMM T'OMOJIOTHYHBIX XPOMOCOM, H
ruOpu]] CTAHOBHUTCS IJIOJOBUTHIM.

* [Ipumep: ¢ nomomsio amtononumaonann ['.J]. Kapneuenko BrnepBeie
(B 1924 r.) momyumn cmOCOOHBIM K Pa3MHOXKEHHIO MEXBHIOBBII
rHOpU pEeAbKH U KaIyCThI.

HckyccTBeHHBI 0TOOP MPOM3BOAUTCS MOCIE MONYYSHHS THOPHIOB.
* Maccoeblii om6op TPUMEHSETCS B OTHOIICHUH IEPEKPECTHOOMBI-
JISIOIUXCS PACTEHHUII.
* Hnousuodyanwvnwiii omoop TpUMEHSETCS B OTHOIICHUH CAaMOOIIBI-
JNAIONIUXCS PAaCTEHUH C MOCIEAYIONUM BBIICICHUEM YUCIMBIX JIU-
Huil, SBISIOMKXCS UCXOJHBIM MaTepHaOM JUIs JanbHeHme# ce-
nexuuu. llpuw WHAWBUAYyanbHOM OTOOpE pe3yiIbTAaT JAOCTUTAETCS
OBpICTpee, HO MOTOMKOB IOJNy4aeTCs 3HAUYUTEIbHO MEHBIIE.
Bo3neiicTBue yca0BHSIMM cpeabl («BOCIIHTAaHHE» MOJOIBIX THO-
PUAOB HHU3KHMH TeMIepaTypamu, OeJHOH NUTaHHMEM NOYBOW U T...)
BKJIIOYAET B JIEWCTBHE €CTECTBEHHBIII 0TOOP, KOTOPHI MOBBIMIAET MPH-
CIOCOOJICHHOCTh JOYEPHUX MOKOJEHHH T'HMOPHIHBIX PACTCHHH K KOH-
KPETHBIM YCIIOBUSIM cpejibl. BHOBb CO3JaHHBIN COpPT BCerjaa sBisieTcs
pe3yiabTaToOM AesATENbHOCTH YeOBEKa W OKpYXKalomel cpesl.

Jlpyrue MeToabl MPEOJOJICHUS MEXBHIOBOW HECKPEIIMBACMOCTH:

* mpeABapHTelbHOEe BereTaTMBHOE COJIMKeHHe - OJHO pacTeHHUE
MPHUBHUBACTCS Ha JPYroe, a 3aTeM HX LBETKH MEPEONbUIIOTCS,;

* CMelleHHEe MbLIbIBI MAaTEPUHCKOTO PACTEHHs C IMBUIBLOI OTLOB-
CKOro (CBOSI MBLIBLA pa3[gpa’kaeT PBUIbIE, M OHO BOCIPHHHUMAET Uy-
KYIO TBLIbLLY).

HeKOmOpble docmudceHus Ce/leKquoHePOB-paCmeHueeoaOB
Cenexkuuonep JocTuikeHns
ILIL JlykbsiHeHKO | Osmmas mumenuna Besocras 1
H.B. Huuun IMuweHnna TpuTHKane (ru6pu HIEHULBl U PHKH)
B.C. IlycroBoiiT MacieHHYHBIE COPTA MOACONHEYHHKA
A.H. JlyTkoB HoBble cOpTa CBEKIBI C BBHICOKOH CaxapucTOCTHIO
ILN. Aiicmuk Copra kaprodens (Temmn, Jlacynak u ap.)
M.A. Adonun Hossle copra abHa
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Cenekumsa XMBOTHbIX

Cesieknusl ;KUBOTHBIX - HayKa O BBIBEJICHHHM HOBBIX HOPOO IOMAlI-
HUX M CEJIbCKOXO3SMCTBEHHBIX YXUBOTHBIX, 00JaJarOIINX BBICOKOM
MIPOIYyKTUBHOCTBIO, KU3HECIIOCOOHOCTHIO, YCTOWYMBOCTRIO K Ooies-
HSAM U HEONarompHsATHBIM YCIOBHUSM OKDPYJKAIOIIEH CpeIbl.

¢ OcCo0eHHOCTH JKMBOTHBIX, BBITCKAIONINE W3 MPHUPOJBI HX Opra-
HHU3Ma U 3aTPYIHSIOIKE U 3aMEUISIONINE MPONECcC UX CEICKIIHU:

* XUBOTHBIC, UMCIONIUE XO3SHUCTBCHHOE 3HAYCHHUE, PA3MHOXKAIOTCS
TOJBKO TIOJOBBIM CIHOCOOOM (OTCYTCTBYET BETETaTHBHOE Pa3MHO-
KEHHE W CaMOOIIJIOJOTBOPEHUE);

* TOJIOBAsl 3PENOCTh y HUX HACTYMaeT OTHOCHTEJIBHO IMO3JHO, M MO03-
TOMY CMEHAa IOKOJEHHH MPOHUCXOANUT OUYEHBb PENKO;

* CaMKH NMPHUHOCAT HEMHOTOYHCIEHHOE MTOTOMCTBO.

e Hcropuuyeckue 3Tanbl CeJeKIHU KUBOTHBIX:

* HayaJbHBIH 3TaNm - OJIOMAIIHUBAHUE JUKHUX MPEIKOBBIX BUIOB JKH-
BOTHBIX ITyTeM 0EeCCO3HATEJNBHOTO HCKYCCTBEHHOTO 0TOOpA;
cJIelyI0lIHe ITaNbl: HAIpPaBICHHBIN, OCO3HAHHBI MacCOBBIA U HH-
JIMBHUAYaTbHBIH MCKYCCTBEHHBIH OTOOp M TrHOpHMIM3anus ¢ MOCIedy-
IOIHEM OTOOPOM.

HEHmpbl npoucxomaeﬂua OOMAWHUX MUBOMHBIX

Teorpagurieckoe JlomalHue KUBOTHbIE
M0JIO’KEHUe LEeHTpa
Bbanxuasas n Cpennsis OBua, K03a, BEpOIIOAB ApoManep U GakTpuan
Azusi u ap.
KO:xnasn EBpona KpynHbIH porartelii CKOT, CBHHbBS, JTOLIAb,
cobaka u zp.
HWnaus Kypuna, rasn, GaHTEHT  Jp.
CepepHasi Adpuka Kowka u ap.

LenTpanbHasi AMepuka | Muxeiika, mama u ap.
Tuber Sk

B cenexmum XKMBOTHBIX BaXX€H YYET JKCTEpbepa M TEXHOJOTHYECKUX
MIPU3HAKOB.

JKcTepbep - COBOKYNHOCTh (DEHOTHIMYECKHX IMPHU3HAKOB, XapaKTepH-
3YIOIIUX Hapy>XKHbIE (OPMBI )KMBOTHBIX, UX TEJIOCIOXKEHHE U COOT-
HOILIEHHUE YacTel Tena (npumepwl.: TEINOCIOKEHUE CKAKOBOW JiomIa-
i, popMa BEIMEHH KOPOBHI U Ap.).

[Ipumepsl TeXHOJOrHYeCKHX NMPU3HAKOB: CKOPOCTh OTAAaYM MOJIOKA,
XapakTep MOBEIEHHUS B TPYIIE U Ap.).

e MeToabl CeJeKIMH KHBOTHBIX:

* noa0Op MOAXOASIIIUX POAUTENbCKHX MAP C YIETOM HX POIOCIOB-
HBIX, B KOTOPBIX JOJKHBI OBITH OTMEYEHBI DKCTEpbEepHBIE OCOOEH-
HOCTH W NPOAYKTUBHOCTH B T€UCHHUE pANa MOKOJICHUH;
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e rubpuau3zanus (CKpemiMBaHHWe) - UHOpUOUHZ W TOCIENyIOLIas
MedcuHelinas 2uopuouzayusn, TPUBOASLIAs K 2emeposucy (npu-
Mepul: OpoilnepHble UBIMIIATA, Oellas YKpaWHCKas CTENHas CBHHbBS);
a TaKkXKe GHYmpuUeuooewviii aymopudunz (CKpeIIMBAHHE JOMAIIHUX
KUBOTHBIX C AUKHUMH IpEJIKaMH, Aaroliee IMI0JOBUTOE MOTOMCTBO;
npumep: TOHKOPYHHbBIE OBIBI MEpHHOC + MUKW GapaH apxap = ap-
XapOMEPHHOC) W MeHceudosulit aymopudoune (naromuii 6ecruiogHoe,
HO TpEJACTABJISIONEe XO3SHCTBEHHYIO LIEHHOCTh - M3-32 SPKO BbIpa-
KEHHOTO TeTepO3HCa - MOTOMCTBO; NpuMepbl, JOLIAAb + 0CeNl = MYJI;
npomajep + 6akTpuaH = Hapswl, Oemyra + cTepasab = 6ecTep u Ip.);

HHAUBHAYAJIBHBIH HCKYCCTBEHHBIH OTOOP 1O XO3AHCTBEHHBIM
IIpU3HAKAM U 3KCTEPbEPY;

HCNBITAHHE INPOU3BOJHMTENS IO NMOTOMCTBY: OT HPOU3BOJUTEIS
[10Jy4al0T HEMHOTOYUCIEHHOE NMOTOMCTBO U CPaBHUBAIOT €ro Ipo-
NYKTUBHOCTb CO CpEJHEHl NpONYyKTUBHOCTbK moponsl. Eciaum mpo-
NYKTUBHOCTb JOY€pEHl BbILIE, YeM MaTEepeil, TO 3TO CBUAETEIbCTBYET
0 LIECHHOCTH IPOM3BOAUTENSA, U €r0 UCIOJb3YIOT I JalbHEHIIEero
YJIy4YUI€HUS TOPOJBI;

HCKYCCTBEHHOE oceMeHeHHMe (TPaHCMJIAHTAIMA): OILUIOJOTBOPEH-
HBIe SHIEKJIETKN WJIN MOJTYy4YeHHBIE B IMPOOUpPKE 3MOPHOHBI IIEHHBIX
MOPOJ KUBOTHBIX (KPYIMHOT'O POTAaTOr0 CKOTa, OBEIl M Jp.) BBOIAT B
MaTKy OECIOpPOAHBIX WIM HHU3KOMPOAYKTHBHEIX JKHBOTHBIX JUIS
NaJbHEWIIETO Pa3BUTHSA. DTO TMO3BOJAECT 3HAYUTEIBHO YCKOPHUTH
CEJIeKIHOHHYI0 PaboTy, WHTEHCHUBHO HCIIOJIb30BaTh BBICOKOI[CHHBIX
MJIEMEHHBIX >XHBOTHBIX

* JKCNEePUMEHTAJbHOE MOJyYeHHe MOJUMJIOHIO0B (IPUMEHSETCS B
CEJIeKIMH TYTOBOTO INENKOINpsa): HarpeBaHHEM WM BO3JEHCTBHU-
€M PEHTIeHOBCKHUX JIydel NOOWBAIOTCS CIMSHUS SAEP M LUTOILIA3-
MBI TIOJIOBBIX KJETOK ABYX ONHM3KHX IOPOJ; MOJHIUIOWIBI B J1ajb-
HeHIllleM pa3sMHOXKAKTCS INapTEHOTCHE30M;

* KJETOYHOE KJOHHMPOBAaHHE: METOJOM KJIETOYHOH HHKEHEpUH B
STMIEKIIeTKaX, MOJYyYCHHBIX OT IIEHHBIX IUIEMEHHBIX XKUBOTHBIX, Ta-
IUIOUJHBIE sApa 3aMEeLaloTCs AUIIOUJIHBIMU U3 COMaTHYECKUX
KJIeTok. Pa3BuBarommecs 3UroThl UMILUIAHTUPYIOTCS B MAaTKy XXH-
BOTHBIX-PEIUIINEHTOB; B pE3yJlbTaTe IOJIydaeTcs KJOH ocobeil,
KOTOpbI€ 1O F'€HOTHUIYy IOJHOCTBIO MOBTOPSIOT APyl Apyra.

HeKomopble docmuxceHus ce/lexquouepoe-mueomHoeoaoe

Cenexkuuonep JocTuskeHust

M.®. UBaHOB | Benas ykpauHcKas CBHHBS, ackaHuiickuii pam6ynbe (oBua)

Kpoccsl kyp (Benapycb-9) ¢ BbICOKOWH SHIEHOCKOCTBIO

BbICOKOIPOAYKTHBHBIE MOPOABI (YEPHO-TECTPBHINH TUT
MLIL [puns poay poaer (dep P )
KPYIHOTO pOraTtoro ckKoTa

B.T. I'opun BBICOKONPOAYKTHBHBIE MOPOABI KPYIHBIX O€NbIX CBHHEH
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Cenekumss MMKPOOPraHM3moB

Posib MUKPOOPraHU3MOB B XO35HCTBEHHON JEATENBHOCTH YEJIOBEKA:

npoayuupoBaHu€ ACCATKOB BUJAOB OPraHUYCCKUX BEUICCTB - aMUHOKHC-
JIOT, HYKJIC€HHOBBIX KHCIJIOT, 6CJ'IKOB, JIUIIU 0B, CaxapOB, CbepMeHTOB,
IIAUTMCHTOB, aHTI/I6I/IOTI/IKOB, BUTaMHHOB U Ap.

Oco0eHHOCTH CeJeKIIHHM MHKPOOPraHM3MOB:

CeJIeKINOHep AT padOThl MMEET HEOTPAHHYCHHOE KOJIMYECTBO OCO-
Oell MUKpOOPTaHH3MOB, BBIPAI[MBACMbIX Ha MUTATENBHBIX Cpelax;
MHKPOOPIraHU3MBI COAEPKAT 3HAYUTEIbHO MEHBIIE I'CHOB, YeM KIICT-
KH BBICOKOOPTaHHM30BaHHBIX BUIOB;

OHHM MMEIOT MPOCTYI0 PEryJsLUI0 FeHHOH aKTHBHOCTH;

OHH OYEHb OBICTPO PA3MHOKAKTCS;

WX TalJIOMJHBIII TEHOM II03BOJISICT MPOSIBIATHCS (DEHOTHUIHYCCKH
n000it MyTalMK yXe B IIEPBOM MOKOJICHHH.

OCHOBHbBIE METOJbI CeJEeKIMH MUKPOOPraHU3MOB:
HHIYUHMPOBAHHBII MyTareHe3 (Ui MOJYYCHUS MYyTalHi HCHOJb-
3YIOTCS HOHHM3UPYIOLIME HW3JIY4YeHHS U XUMHYECKHE MYTarcHsbl);
IIPH 3TOM BEPOSTHOCTb GO3HUKHOBEHUs MYTAlUl y MHKPOOPTaHH3-
MoB B ~100-10000 pa3 meHblIe, 4eM y APYTHX OPTaHU3MOB, HO Be-
POSITHOCTB @bideneHuss MyTalliid 10 J1000My KOHKPETHOMY TEHY
BBIIIC B COTHH ThICSY W Ooyiee pa3; IUls BBISIBICHHS MyTaluil Hc-
MOJIB3YIOTCSl CEJIEKTHBHBIC CPEIbl, HA KOTOPBIX MYTaHTHI PacTyT, a
HEMYTHPOBAaBIINE (JUKHUE) KIETKH MOTHOAIOT;
PeKOMOMHHPOBAHHE TeHOB: KOHviozauua (0OMEH TEHETUYECKUM
MaTepHaIoM MEXIy OakTepusMHu), mpancoykyus (IepeHOC TeHa U3
OHOHM OakTepuu B APYTryI0 C IOMOINBIO OakTepuo¢aros), mpauc-
¢opmayun (nepenoc JTHK u3 ogHMX M30IMPOBAHHBIX KJIETOK B APY-
rue), amniauukanus (yBeJIHYCHHE YHUCIIA KOMHUH HY)KHOTO IeHa);
rudpuau3anusi pa3sHbIX ITAMMOB 0aKTepHil MyTeM CIHSHUS HX
MIPOTOIIIIACTOB;

HCKYCCTBEHHBIH OTGOP MO MPOAYKTHBHOCTH M TEXHOJOTHYECKHM
CBOICTBaM.

BuotexHonorusa

BuoTexHoJOTUs - NPOM3BOJACTBO (Kak HayKa W MHpOLECC) HEOOXOIH-

MBbIX YC€JIOBEKY HPOAYKTOB C IIOMOIIBIO JXUBBIX OPraHHU3MOB, KYJIb-
TUBUPYEMBIX KIICTOK H OHMOJIOTHYECKHUX nponeccoB.

O0beKThl OMOTEXHOJOTHH: MUKPOOPTAHU3MBI (BUPYCHI, OAKTEpHH, TPO-

TECTHI, TPUOBI U JAP.), paCTeHHs, )KUBOTHEBIC, H30JMPOBAHHBIE W3 HHUX
KJIETKH M CyOKJIETOYHBIE CTPYKTYpHI (OpTaHEeIbl).

OcHOBHbIe HampaBJieHHs] OHOTEXHOJOIrMH (KaK NMPaBWIO, C IPH-
MEHEHHEM MHKPOOPTAHM3MOB W/HUIH KyJIbTHBHPYEMBIX KJIETOK):

* IMpOU3BOACTBO OHMOJIOTHYECKH aKTHBHBIX COCHI/IHCHI/Iﬁ (C]:)epMeHTOB7

BUTAMHUHOB, TOPMOHOB M Jp.) W JEKapCTBEHHBIX IpemnapaToB (aH-
THOMOTHKOB, BAaKIMH, CBIBOPOTOK H JP.);
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MPOU3BOJCTBO AMHHOKHCIOT M KOPMOBBIX OEJIKOB H3 yTJIEBOAOPO-
JIOB HE(TH U rasa;

oXpaHa OKpy’Karomel cpensl (pa3pylieHne 3arps3HsIOMNX BEIIEeCTB);
W3BJICUYCHHUE IIEHHBIX METAIOB W3 PYX W IPOMBIIUICHHBIX OTXOIO0B;
CO3/IaHUE HOBBIX TIOJIE3HBIX MITAMMOB MHKPOOPTaHH3MOB, COPTOB
pacTeHui, MOPOJ )KUBOTHBIX U T.II.

I'ennasn HHIKEHEpHUus - CO3JaHMEC HOBBIX OPraHU3MOB NYTEM MCJICHA-

>

MPABJICHHOTO HM3MEHEHHS CYMIECTBYIONIMX WM CO3JaHHUS HOBBIX
monekya JJHK, cmocoOHBIX pasMHOXKAaThCS B KIETKE-XO3SHMHE U
JETePMUHUPOBATH HEOOXOAMMBIE OHOJIOTHYECKHE IMPOIECCHI.

JTanbl TeHHOH WH)KEHEPHHU:

MOJIydYeHHUE HYXHOTO TeHa (MCKYCCTBEHHBIH CHHTE3 MJIN BBIEIE-
Hue npuponHoro rexa u3 JHK);

noxydeHue pexomOmHaHTHOH Monekynsl JJHK (BkmroueHme momy-
yeHHOTO reHa B mousekyny JIHK-nmepenocumk wmnm coennHeHme ot-
nensHBIX GparmentoB JHK B equnyio monekyny);

BBeJeHne pekombuHanTtHOM JIHK B KimeTky-penunueHt, rie oHa
BCTPAanWBaeTCs B T€HETHUECKHUH ammapar;

KomupoBaHHe (KJIOHHPOBAaHHE) DTOTO TIeHa IyTeM OTOOpa TpaHC-
(GOpMHPOBAHHEIX KIETOK;

BBEJCHHE KIOHHPOBAHHBIX I'€HOB B SIHIEKIETKH MJIEKOIMHTAIOUIUX
WIM TPOTOIUIACTHl PACTEHHH M BBIpANIMBAaHNE OPTAHM3MOB C H3Me-
HEHHBIM T€HOMOM.

Tpa]—[cre]-[]-[ble OpPraHu3mMsbl - OpraHuUu3Mbl, '€HOM KOTOPBIX HU3MCHCH

[yTeM TEHHOMHXXCHEPHBIX Oleparuii.

IIpumeps! JOCTHKEHHH TeHHOH HHIKEHEPHH: OCBOCHHE IPOMBIII-
JIEHHOTO MPOW3BOJACTBA Oellka MHCYJIWHA M HHTEpPepoHOB (OEIKOB,
MOJABJISIIOIUX Pa3MHOXKEHHE BUPYCOB); MOJYy4YCHHE THOPHIOB CO-
MaTHYECKUX KJIETOK Pa3HbIX BHJOB; CO3JaHHE THOPUAOB JTUMQPOLHU-
TOB C OIYXOJICBBIMU KJIETKaMH, CIIOCOOHBIX K JJINTEIBHOMY CHHTE3Y
AQHTHTEN ONPEACICHHOr0 THIA; CO3JAaHHE PACTECHHH, CIIOCOOHBIX yC-
BauBaTh aTMOC(HEPHBIH a30T U Jp.

Kaerounas HHKEHepHus - CO3JaHUC HOBBIX OPraHU3MOB IIYTEM COMa-

TUYECKOW THOpHAN3ANU, TaIIOUUH, KJICTOYHOW CENEeKINU U JIp.
U KyJIbTUBUPOBAHHS H30JMPOBAHHBIX KJIETOK M TKaHEH Ha HCKycC-
CTBEHHOH NUTATENbHOI Cpele B PEeryIupyeMbIX yCIOBHUSX.

Jlnst KynbTHBHPOBAHMS KIETOK PAacTeHHH HMX KIETOYHBIE CTEHKH
pa3pymamT C MOMONIbI0 O0COOBIX (EepMEHTOB M ITOIYYarOT H30JHU-
POBaHHBIH MPOTOIIACT, KOTOPBIH KYJIBTHBHPYIOT TaK K€, Kak H
KJIETKH XUBOTHBIX.

ComaTHyeckas rnﬁpnnnmunﬂ - CIUsgHHUE [BYX pa3JIA4YHBIX COMa-

THYECKHX KIETOK (pa3HbIX BHUJOB KJIETOK OJHOTO OpPraHU3Ma WU
KIIETOK Pa3HbIX, [Ja)K€ OYEHb JaJEeKUX, BUIOB OPTaHU3MOB) B KYJIb-
Type TKaHEW.



104 > CnpaBo4yHuk no BMO/NOIMHU <

4. OBONIOLUNOHHAA Teopus

4.1. Pa3BuTHe 3BOJIIOLUMOHHbIX NpeacTaB/iIeHUM

Buonoruveckass dBOJIONHSA - HCOOPATUMBI W B 3HAYUTEIHHOU
CTENEeHH HAaNpPaBIECHHBIH IPOIECC HMCTOPHUYECKOTO PAa3BHTHUS JKHBBIX
OpPTraHW3MOB OT ApEeBHEHMHUX (HOPM 10 COBPEMEHHBIX M OyAyLIUX.

B mpomecce »Bomonuu B pe3yibTaTe HACIEICTBEHHOW M3MEHUYHBO-
CTH W €CTECTBEHHOI'0 O0TOOpa B XOJ€ HENPEPHIBHONH BHYTPHU- U MEXBHU-
I0BOI OOpBHOBI JKMBBIX OPTaHW3MOB 3a CYIIECTBOBAaHME M UX MPHCIIO-
CcOoOJIEHHSI K TOCTOSHHO MEHSIONUMCS yCIOBHSAM OKpY’)KalomeH cpes
HN3MEHSETCSl TeHETHYECKHI COCTaB NOMyJsiLHH, (GopMmMupyroTcs anmamn-
Tanuu, oOpa3yloTcs HOBBIE W BBIMHPAIOT MPEXXKHHE BHUIBI OPTaHHU3MOB,
npeobpasyrorcst 6MOreoneHo3sl u onocepa B IEIOM.

PaHHuin nepuop (oo Havana XIX B.)

AnTnunsle punocodsl (Jemokpur, OMnenoka, ApUCTOTeNb U Ap.):

* BBICKA3aJdd MBICIb O €CHMeCHmEeHHOM 603HUKHOGEHUU S>KUBBIX Op-
TaHU3MOB W UX U3MeHeHuu B pe3yibTaTe BBDKUBAHHA Hamboiee
YIOA4HBIX BapHaHTOB;

* cOpMYJIHPOBANIH HACIO CHYREHUAMO20 YCIA0NHCHEHUA OPTAHU3AINN
KUBOU IIPUPOIBL.

Jlo Havyama XIX B. B OMOJIOTHU TOCIOJICTBOBANl KPeAyUOHU3M.
Kpeanunonusm - yueHue, COTIacHO KOTOPOMY BC€ BHIBI JKHBBIX Opra-
HU3MOB CO3JIaHbl boroMm u HEM3MEHHBI CO BPEMEHH CBOETO IOSBICHUS.
* Croponnuku kpeannonusma: Jx. Peit, K. JIunneii, XK. Krosse u ap.

e [IpeanmochliIkH 0TKa3a oT KpeanmoHusMma: k koumy XVIII B. 6put0

YCTaHOBIIEHO, 4TO:

* Jake BHEIIHE JaJeKHe BHIbl HMEIOT OINpPEJEICHHOE CXOACTBO BO
BHYTPEHHEM CTPOCHUHU;

* COBpPEMEHHBIE W JPEBHHE, MCKONAEMbIe BUIB HMEIOT KaK OTJIHY-
HBIE, TaK U cxongHble npusHaku (K. KioBbe);

* DKCTEphEp, CTPOCHHE W NMPOAYKTUBHOCTH KYJIbTYPHBIX PacTCHUH H
JIOMAaIIHUX JXUBOTHBIX MOTYT HU3MEHSTHCS B 3aBUCHMOCTH OT yCIJIO-
BHI WX BBIPALIMBAHUS ¥ COJCPIKAHUS.

TpanchopMusm - cucremMa B3[IIAJ0B 00 M3MEHSEMOCTH M IpeBpalie-
HUM (GOopM pacTeHHil M KHUBOTHBIX II0J BIHSHHEM ECTECTBEHHBIX
NpUYUH, B TOM 4YHCIE YCJIOBHH BHeurHeil cpexsl. Ilpeamounaraer,
YTO KM3Hb MPOU30IIJIA ECTECTBCHHBIM ITYTEM.

* Croponnuku tpanchopmusma: XK. broddon, [. Augpo, XK. Cent-
Unep, K.B. Byns¢, M.B. Jlomonocos, XK.b. Jlamapk u np.

>~
M
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JBonuMoHHaa koHuenuua YKana Batucra Jlamapka

OcCHOBHbIE MNOJOKeHHs KOHHenumuu (cHOpMYIHPOBAHBEI B TpyIe
«®Dunocopus 3oomorum», 1809 1.):

TepBbIe JKUBBIE OPraHU3MBI MPOM3OMIIN (M 00pa3yloTcsi HEIHE) IIy-
TeM CcaM03apOXKJICHUS U3 TeJl HEOPTaHWYECKON MPUPOIBI TOJ BIHUS-
HHEM CBETa, TEIUIa, 3JIEKTPUYECTBA ¥ MPOHHUKAIOMINX BHYTPH ITHX TEI
0COOBIX JXKWU3HEHHBIX «(QIIOU0B», MPUIAIINX MaTEPUU CBOICTBA
JKUBBIX OPTaHU3MOB - OOMEH BEIIECTB, POCT, Pa3MHOXKEHHE U JIP.;
MPOIIECC PA3BUTHS XUBBIX OPTaHU3MOB HAECT OT HH3MUX (GopM K
BBICIIMM M HOCHUT CTyNEHYATHIH XapakTep (IPHHIUN rpagauuu -
CTYNIEHYATOrO IOBBIMICHUS OpPTaHU3AIUN);

BHYTPH KJIACCOB TpaJallld HE CYLIECTBYET, OTHAKO IOJ BIHSHHEM
Pa3NIMYHBIX YCIOBHH CYyIIECTBOBAaHHUS HAET IPOIECC IMPHUCIOCOOU-
TeIbHOU NUGPEPEHIIUPOBKH BHIIOB, KOTOpPHIE IMOCTEICHHO H3Me-
HSIOTCSI, IPeBpaMIasich B JPYTHUE BUIBI.

IIpuynnbl 1 nyTH 3BOJIOLUH 10 Jlamapky:

cmpemieHue K NO6bliMeHul0 0p2anu3zayuu (COBEPIIEHCTBOBAHUIO),
BPOXKJCHHO 3aJI0)KEHHOE B Ka)XJOM >XHBOM OpraHu3Mme (MpUHIUI
M3HA4YaJIbHOHN 1LeJIec000pa3HOCTH);

9TO CTPEMJICHHE HATaJKHUBACTCS Ha Nperpajibl U BHI3BIBACT HE0OX0-
OuUMOCmb  RPUCNOCOONIEHUA OP2AHUBMA K YCTIOGUAM  OKpYlCalo-
wieli cpedvl; TPU ITOM IPUCIOCOOUTEIbHBIC M3MEHCHHS Yy pacie-
HUWl VI HU3WUX JCUGOMHBIX TIPOUCXOIAT IOJ RpPAMbIM BO3IEHCT-
BUeM ()aKTOPOB BHEIIHEH Cpelbl - TEMIepaTyphl, BIard, CBeTa, IIH-
TaHWs U T.I. (3aKOH HPSIMOTO MPHUCHOCOOIEHN);

Y 6bICHUUX JHCUEOMHBIX W3MEHEHUE YCIOBUH OKpYyXalolled cpensl
IPUBOAUT K BBIHY)XICHHOMY UZMEHEHUIO UX NPUGLIYEK U NOBEOeHUs;
BCJICZICTBHE ITOTO OJHH OPTaHbl HCIOJB3YHOTCS MMM Yallle ¥ WHTCH-
cuBHee (YNPaXKHSIOTCS), U K HAM BO3HHKACT WHTCHCHUBHBIH MPUTOK
«(IrouIoBY, APYrHe ke OpraHbl UCIOJIB3YIOTCS PEKE U MEHbIIE; BCE
9TO TOCTENEHHO IPUBOAMUT K PA3GUMUI0 OOHUX U  UCHEIHOGEHUIO
opyzux opzanoé (3aKOH YNPaXHEHUS WIH HEYIpaXHEHHUS OpPraHOB);
NPHOOPETEHHBIE B PE3yJbTAaTe MPSMOTO MPHUCIOCOOICHUS WM YII-
paXHEHHS OpPraHOB H3MCHEHHUS IPHU3HAKOB Hepedarwmcs HOmom-
cmegy (3aKOH HacCJIEeIOBaHHS NMPHOOPETEHHBIX NPU3HAKOB).

Hepocrarkn koHuenuuu:

HaTypOuIOCOPCKUH MOAX0J € 3JIEeMEHTAMH HIeanu3Ma (IpUHIUI
HW3HAYaIbHON IenecooOpa3sHOCTH);

HCIIOJB30BAaHNE YMO3PHUTEIHHBIX, HHYEM HE OOOCHOBAHHBIX IpEa-
MOJOKEHUH (Maesl KU3HEHHBIX «(QIIOUIOBY);

MHOTHE H3MEHEHHs (TycToTa IIepCTH, YXHPHOCTh MOJIOKAa U Ap.)
HEeJb3s1 O0BSICHUTD yHpaXHEHNEM WIH HEYNPaKHEHHEM OpPTraHoOB;
ONBIT MOKa3bIBA€T, YTO HE BCE M3MEHEHHWs, BO3HUKAIONIUE y Opra-
HH3MOB IOJ BIHSHHEM OKpYXKaloU[el Cpeasl, HACIEIyIOTCS;

cnabast aprymMeHTanus (akTUIECKUM MaTepHaTIOM.
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OBonwuMoHHaa Teopua Yapnsa JapBuHa (4apBUHU3M)

[Ipenmocrliky BO3HMKHOBEHHS JapBHHH3MA:

passumue ecmecmeeHHbIX HAYK: CO3IAHUE HANEOHMON0ZUU U OC-
HOB 2eoxpononozuu (XK. KioBbe); BOSHUKHOBCHHE Ouozeozpaguu u
9Ko102uu'", TOKA3aTEIHCTBO TOTO, YTO BCE JKUBBIE OPTaHU3MBI COCTO-
AT U3 TeX e 3IEMEHTOB, 4TO M Tela HexuBol npupoxst (M. Bepue-
NUyC); pa3BUTHE CUCTEMAaTHKH OPTaHW3MOB, ITOKa3aBIllee POJICTBEH-
HOCTh BCEX JKHBBIX CYIIECTB; IAHHbBIC CPAGHUMENbHOU AHAMOMUU
(1.-B. T'ere, 3. Cenr-Unep), cpasnumensuoii mopuonozuu (K. Bap)
u knemounoit meopuu (T. lIBann, M. IllnefineH), cBUAETENbCTBY-
IOI[HEe O €JUHCTBE CTPOCHHS IMO3BOHOYHBIX XMUBOTHBIX W CIHMHCTBE
MPOUCXOXKACHUS PACTUTEIBHOIO0 W JKHBOTHOTO MHpa; pa3paboTka
OCHOB IpeAcTaBiIeHNi 00 sBomonnn kocmudeckux tex (M. Kanr) u
teopuu sBononnu 3emnn (Y. Jlaiiens);

00cmujiceHus ceneKyuu, MOKa3bIBAIOILINe, YTO 4YEIOBEK MOXKET W3-
MEHSTH IOPOJBI M COPTa, NMPHUCIOCAOINBATE UX K CBOMM IOTPEOHO-
CTSAM ITyTEM HCKYCCTBEHHOTO 0TOODA;

MOJUTUKO-3KOHOMHYECKHE HUICU O «C80DOOHOU KOHKYpEeHUuu» B
obmectBe (A. Cmut, T. Manbtyc), kotopsie npuBenu Y. JapBuna
K MBICIM B TOM, YTO CBOOOJHAasi KOHKYPECHIUS SIBISETCS «IBUTA-
TeJIeM Iporpecca» He TOJIbKO B 00IIECTBE, HO M B IPHPOJE;
HakomieHne Y. JlapBHHOM BO BpeMsl KPYTOCBETHOTO ITyTEHIECTBHUS
(1831-1836 rr.) Ha kopabne «BUTIBE» OTPOMHOTO IKCHEpUMEH-
MmanbHO20 Mamepuana, KOTOPHIH CBHUJIETENBCTBOBAN 00 HCTOpHYE-
CKOM CBSI3U BBIMEPIIUX M HBIHE )KUBYIIUX KUBOTHBIX U OTPOBEPTal
KOHIIETIIUI0O HEH3MEHHOCTH BHIOB.

T'naBubie Tpyas! Y. /lapBuHa 10 3BOJTIOLUMN:

«O TPONCXOXIECHUH BHUIOB MyTEM €CTeCTBEHHOro orbopa, mimm «O co-
XpaHEeHNH OaronpUsATCTBYEMBIX Opox B 6opnbe 3a xku3Hb» (1859 1.);
«V3MeHEeHHSI AOMAIIHUX JXHUBOTHBIX M KYJIBTYPHBIX PacTCHHI»
(1868 r.);

«IIpoucxoxaeHue yenoBeka u 1moxoBoi orbop» (1871 r.).
OcCHOBHBIC 110JI0KEHHUS IBONIONNOHHON Teopun Y. JlapBuna:

BCE BHJBI JKHBBIX OPTaHM3MOB HHKOTJa He OBUIM KEM-TO CO3JaHEI,
a BO3HHUKIIM €CTECTBEHHBIM ITyTEM;

C TEYEHHWEM BpPEMEHHU OpraHnyeckue (HOpMBI MEIJIEHHO U IIOCTe-
MEHHO DJBOJIIOIMOHUPYIOT - IPeoOpa3yloTcsi U COBEPIIEHCTBYIOTCS
B COOTBETCTBUH C OKPYKAIOIIUMH YCIOBUIMHU;

HeoOxo0umble pakmopsl (ucmouHuxKu) >BOJIONHOHHOTO Iponecca
— M3MEHYHUBOCTh M HACIEJCTBEHHOCTh OPTaHN3MOB;

ogudIcyugue cunpl SBOJIIONMHU - Oopb0a 3a CyIIEeCTBOBAaHHE W €cCTe-
CTBEHHBI 0TOOp (OHM MPHUBOAAT K 00pa30BaHUIO HOBBIX BHJIOB);
pe3yibmamel SBOJIONUU: TPHCIOCOOIEHHOCTh OpPraHU3MOB K YcC-
JOBHUSM HUX OOWTaHW, POCT MHOrooOpasusi BHIOB, IOCTEICHHOE
YCIIO)KHEHHE W MOBBINICHHUE OPTAaHMU3ALNH KXUBBIX OPTaHH3MOB.

> DBOAOLUOHHAA Teopusa < 107

N3MeHYNBOCTh — BO3HMKHOBEHHE OTJIMYHMH y IOTOMKOB IIO CPaBHE-
HUIO C UX NpEeAKaMH.

e ITlpuynHBI H3MEHYUBOCTH 10 JapBHHY:

* HpsIMO€ M KOCBEHHOE BO3/EHCTBHME HAa OPTaHM3MBbl (aKTOPOB BHEII-
Hel cpensl;

* CBOICTBO OpPraHU3MOB cCIEHU(HUUECKU, IO-Pa3HOMY pearupoBaTh Ha
OJIHO W TO JK€ BO3JIEHCTBUE.

> MopMbl U3MEHYHUBOCTH 110 /lapBUHY:

* ompejeneHHass (rpynnoBasi) H3MEHYUBOCTh - IOSABICHHUE CXOJ-
HBIX INPU3HAKOB y 0co0cil OJHOro BHAA IOJ BIUSHHUEM OAMHAKO-
BBIX YCJIOBHMH Cpe/bl; OHa MMEET MAacCOBBIH XapakTep M, Kak Ipa-
BUJIO, He Haciedyemcs,

* HeompejejJeHHas (MHIAMBHAYAJbHasl) U3MEHYHMBOCTb - IIOSBIC-
HHUE Pa3JIMYHBIX U3MEHEHHH y ocobeil oqHOro BUAa moJ JeHCTBUEM
CXOJHBIX YCIIOBUH CpeJlbl; OHAa HOCHUT MHIUBHUIYaJIbHBIH XapakTep
U Hacnedyemcs;

KOPpeJSTUBHASL (COOTHOCHTEJIbHAs1) H3MEHUMBOCTb - H3MECHYH-
BOCTb, IIPU KOTOPOH M3MEHEHHE OJHOTr0 OpraHa WM NpU3HAaKa Bie-
4eT 3a c000# M3MEHEHHs IPYTruX OpraHOB U IPU3HAKOB.
ITporuBopeune MexIy CIOCOOHOCTBIO BUIOB K HEOTPAHUYCHHOMY
(B reoMeTpHuYECKOH HpPOrpeccuy) pPa3MHOXKEHHUI0 M OTPaHHYEHHO-
CTBIO PECYpCOB Cpeabl NPUBOAMUT K Hopbde 3a cyujecmeosanue.
Bopn6a 3a cymecTBoBaHHMe - COBOKYIHOCTb Pa3JIMYHBIX B3aMMOOTHO-
IICHUH XKUBBIX OPTaHU3MOB MEXIy co0O0# M ¢ OKpy’Kaloliel cpenoil, B
pe3yibTaTe KOTOPBIX BBIKMBAIOT Hanbolsiee MpHUCIOcOoOIeHHbIE 0COOH.
B pesynbpraTe GOppOBI 3a CyIIecTBOBaHHE OOJBIIMHCTBO MOSBIS-
IOIIUXCS Ha CBET 0CO0EM KakA0oro BHOa THOHET, a YHCJICHHOCTH
B3POCIBIX 0cOOel B TeUEHHE MIMTEIBHOTO BPEMEHU MOXKET COXpa-
HATBHCSL HA OJIHOM ypPOBHE.

e daxkTopsl, NpUBOAsALIHEe K O0pble 3a CylecCTBOBAHHE U OIDaHUYH-
BaIOIME YUCICHHOCTh OPTaHU3MOB: HEIOCTAaTOYHOE KOJIMUYECTBO MH-
Y, HaJU4YMe XUIIHUKOB, pa3lMuHbIC 3a00J€BaHUS, B3aUMHBIEC NIPOTHU-
BOpEUUs MEXAy OpraHU3MaMH, HEIOJIHAs IPHUCIOCOOICHHOCTh Opra-
HHU3MOB K OKpY’Karollel cpeze, MOCTOSHHbIC U3MEHEHHs YCIOBHH cpe-
IIbl, HEOJIArONPUATHBIE KIMMAaTHYECKUE YCIIOBUS.

e @opmbl 60pbOBI 32 cymecTBOBaHue 110 J[apBUHY: @Hympueudosas,

Mexnceuooeans N 00pvba cycaoguamu Hedxcueou npupoovl. Bce >TH

dbopMBl IEeHCTBYIOT COBMECTHO, oOecreduBasi CI0XXHOCTb B3aMMO-

CBA3CH MEXAy OpraHu3MaMM M Cpeloil uX oOuTaHUs.

CnencTtBue 60pbOBI 3a CYLICCTBOBAHHUE - €CHIECINBEHHbLIL OMOOP.

"

BuyTpuBunjaoBasi 0opb0a IPOUCXOAMT MEXAy OCOOSMH OJHOW mHOITy-
nAUMK J1I000ro BHAA.
* Ora popma OoprOBI Hambosee ocTpas, Tak Kak 0COOM OJHOTO BHIA
HYXJAIOTCSl B OJMHAKOBBIX YCJIOBHAX CYINIECTBOBAHUS M MCTOYHHKAX
HOUTaHUS (npuMep: KOHKYPEHIUS MEXIY XHITHHUKaMH 3a JOOBITY).
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Me:xBugoBasi 6oprba HaOIIOAACTCS MEXKAY MOMYJSAUAMU Pa3HBIX BH-
noB. OHa BKJIIOYaeT B3aMMOOTHOIICHUS] XUIIHHMKA U )KEPTBBI, Mapa-
3MTa U XO035MHA, KOHKYPEHTHBIC OTHOLICHUS PAaCTCHHH M3-3a CBETa
U T.I. U IPOTEKAET OCTPO, €CIM BHIBI HYKIAIOTCS B CXOAHBIX YC-
JIOBUSX CYILIECTBOBAHUS U MCTOYHUKAX IHTAHUS.

Bopbba c pakTopamu He:kMBOW NMpUpoOAbl HaOIIOJaeTCs IPU 3acyXe,
M3IUIIKAX TEIUla MM XOJI0/a, HABOAHEHMAX M T.II.

®opMbl  60pbbbl 3@ CywecmsosaHue

> JDBO/OUMOHHAA Teopusa < 109

HcekyceTBeHHBIH 0TOOP OCYIIECTBISETCS MO BOJE YEIOBEKA C LIEIbIO
npucnocobieHuss GopM OpraHU3MOB K €ro HOTPEeOHOCTAM.

» BopnOa 3a cymecTBoBaHHe y KyJbTypHBIX (JOPM MHUHHUMH3HUPOBAHA;
MO3TOMY OCTaBIUecs Oe3 3alUThl YeloBeKa 0COOM KyJIbTYPHBIX
COPTOB PAaCTeHHI M TOPOJ KUBOTHBIX JIMOO THOHYT, OO BBIPOK-
JAAK0TCs, TEPsisl CBOU COPTOBBIC U MOPOJHBIC KauecTBa.

CpasHumenbHaA Xapakmepucmuka 380/104UU
npupodHbIX  BUOOB U  KY/IbMYpHbIX  (opm

OcobeHHoOCTH Jsonouus JBONOLUA KYNbTYPHBIX
aBonoLuu NpUpoOAHbLIX BUAOB ¢dopm (nopop u copToB)

Hpe)IIIOCbI.]IKI/l HaCJ‘leZ[CTBeHHaSI U3MCHYH- Hacnenc‘rBeHHaa U3MCHYH-

H ABHKYIIHE BocTh. boprba 3a cyure- BOoCTh. McKycCTBEHHBIH

CHJIBI 3BOJIIO- cTBoBaHUe. EcTecTBeHHBIR 0T60p

uu oTbop

®opma CymHoOCTh Ipumepst

BuyTpu- HanpsixeHHas, cBs- KoHkypeHIus Mexay XHIIHUKa-

BHJIOBast 3aHHas C IepeHace-. | MM 3a IMILY, PACTEHUSAMH - 3a
nennem BIIAry M CBET

Me:xBuaoBas Bo3snukaer, ecinu Mexay pa3sHBIMH BHJaMH TPaBoO-
oco0u pa3HbIX BHJAOB | SAJHBIX XUBOTHBIX, MEXAY BOJ-
HYKIalTCs B OJIHU- KaMM M JIMCULAMH 32 XKEPTBY
HaKOBBIX YCJIOBHUSX (3aiina)

Bopnba Konkypupyot oco- Pactenus nmonynycteiHb (riny0o-

¢ pakTopamu 06 OJHOTO M pPa3HBIX | Kas KOpHEBas CHCTEMa, JUCTbs

HeKUBOI BMJIOB IIPH HEJNOC- BHJOM3MEHEHBl B KOJIYKH),

NPUPOABI TaTKe BJIaru, HU3Koil | mobely olepKHUBAIOT T€, KOTO-
TeMIepaTrype pble 6ojiee MPUCIIOCOOMINCH K

He6ﬂarOHpHﬂTHBIM yCiI10BUAM

Temnsl 3B0- MenneHHbie (TBICIYU U BricTpeie (8-20 ner Ha

EcTecTBeHHBIN 0TGOP - BbDKMBaHWE Hauboliee MPUCITOCOOICHHBIX H
rubenb (3TMMHUHANMS) MEHEe MPUCIOCOOIICHHBIX (OPM KUBBIX Op-
raHU3MOB.

* EcTtecTBeHHBII OTOOp NPOMCXOAHUT HENPEPHIBHO IIyTEM COXpPaHe-
HUSI, HAKOIJICHHS, CyMMHPOBAaHUs M KOMOMHHUDOBAHUS B pAAY Clle-
OYIOUUX APYT 332 APYTOM IOKOJEHHH MEJIKUX MOJE3HBIX HACIeICT-
BEHHBIX M3MCHCHHIl, IOCTENEHHO CTAHOBSIIMXCS XapaKTEPHBIMHU
aanTHUBHBIMU TNPU3HAKAMH OPraHU3MOB M JAIOMIHMX MM IPEUMY-
IIECTBA B BBDKMBAHUM U IIIOJOBUTOCTH.

* EcrecTtBenHblil 0TOOp HE Bcerga NPHUBOAMT K THOETH MEHee IpH-
CIOCOONICHHBIX 0c00eit (npumep - nodoeoit omaéop).

IMosoBoii 0TGOP - YacTHBIA Cciy4ail €CTECTBEHHOTO OTOOpa, ompeie-
NseMblii KOHKYypeHIUed ocobeit oHOro Buaa B OpaduHbIil mepuon 3a
crapuBaHHe ¢ 0COOSMHU JPYroro Ioia.

e IlepBasi ¢opmMa moOJIOBOT0 OTOOpPA: MPOHMCXOAUT NpsMas Oopbda
MEXJy CaMIlaMH; CaMKH IaCCHBHBI (IIPU 3TOM OT Pa3MHOXECHUS
OTCTpPaHSIOTCS cinabbie, OONbHBIC CAMILBI).

* Bropas ¢opma nojioBoro oréopa: caMmibl He BCTYHAIOT B MPSAMYIO
60pb0y, a KOHKYPUPYIOT APYT C IPYroM, HNpPUBJIEKas CaMOK YCHJICH-
HBIMH BTOPDHYHBIMHU IIOJIOBBIMH HpPHU3HAKAMH - SIPKHUM OIEPECHHUEM,
OpadHBIMU MECHSIMH W T.II.; BBIOOp OpadyHOro mapTHepa OCYIEeCTB-
NS0T HEB3payHbIE CAMKH.

NI0NHH MHUJLIMOHBI JET) co3zaHHe OJHOH (OpMBI)

Pe3yabTaThl MHuoroo6pa3ue BuUIOB Muoroo6pasue dopm

Ipucnocod- XKuBble OpraHu3Mbl HpU- XKuBble OPraHU3MBI IPH-

JIEHHOCTh Croco0JIeHbl K YCIOBHAM CIHOCOOJIEHBl K HYXJaM
cpeasl. @opwmel, ob6nanano- gyenoBeka. @opMel, o6na-
Imue MeHee II0JIe3HBIMU Jalliue MeHee MOJe3HbI-
NpU3HAKAMH, BBIMUPAIOT MH IpH3HAaKaMH, BBIOpaKo-

BBIBAIOTCS

4.2. CoBpeMeHHas Teopus 3BONIOLUMN

[okazatenbcTBa 3BOMAOLUU

C COBpeMEHHON TOYKH 3PEHMS] OCHOBHBIMH J0KAa3aTeIbCTBAMU 3BO-
JIOLUN MHpa XUBBIX OPTaHU3MOB SBIISIOTCS:

COUHCMBO HHCUBOU NPUPOOBl, T.€. CIUHBIC TPHHIUIBI KIETOYHOTO
cTpoeHHs, (YHKIMOHUPOBAHMS, HACIEACTBEHHOCTH H M3MEHYMBOCTH
BCEX JKMBBIX OPTaHM3MOB HE3aBHCHMO OT CTYNECHH UX Pa3BHUTHUS;

cyuwjecmeosanue UCKonAemylx TepexoJHbIX (opM OpraHu3Mos,
COUYETAUIUX NPU3HAKK Oojiee APEeBHUX U Oojiee MOJIOABIX Tpynn (CBU-
JNETeNbCTBYET 00 HMCTOPMYECKOH CBSI3M pAa3HBIX TIPYIN OPraHMU3MOB;
OpUMep - NEPBONTHIA @PXeOnmepuKc);

cywecmeosanue (puioreHeTH4yecKux (WM MAJTEOHTOJOTHYECKHX)
pAIOB, T.e. PANOB HCKOMAeMBIX (GOpM, CBSA3aHHBIX JAPYT C IPYroM B
Ipolecce PBOJIIOUMH U OTPAXKAIOIIUX €€ XOJ;

cywjecmeosanue 'y Op2AHU3MO8 PA3HBIX ZPYRR  TOMOJIOTHYHBIX
OpraHoB, T.c. OPraHOB, MMEIOMHKX O0IIee CTPOCHHE M MPOUCXOXKACHUE,
HO BBINMOJIHSIOIIMX pa3Hble (QYHKIHH (MIO3BOJSAET YCTAHOBUTH CTEICHD
POJCTBA MEXIY OPraHM3MaMH M MPOCIEAUTH UX IBOJIOLUIO);
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Cywiecmeosanue y Op2aHU3M08 PA3HbLIX ZPYRN AHAJOTHYHBIX Op-
raHoB, T.C. OPraHOB, MMCIOLINX BHEIIHEEC CXOJCTBO H BBIMOJHSIOIUX
0/IMHaKOBbIe ()YHKIMH, HO HMCIOUIMX Pa3HOE MPOUCXOXKJICHUE (CBUIE-
TEIBCTBYET O CXOJHBIX HAMPABJICHHUAX JBOJIOIHMH Pa3HBIX TPYII Opra-
HU3MOB ITIOJ IECTBHEM E€CTECTBEHHOTO OTOOpa);

Hanuuue y HEKOMOPHIX OP2AHU3MOE PYAUMEHTOB - OPraHOB, KO-
TOpbIC 3aKJIaJBIBAIOTCS B X0/€ SMOPHOHANBHOTO Pa3BUTHS, HO B Jallb-
HeHllleM MepecTaroT pa3BUBAThCS M OCTAIOTCSA Yy B3POCIbBIX (OpPM B He-
JIOPa3BUTOM COCTOSIHUH;

noseNeHue y OmMOeIbHbIX OpP2AHU3MO8 OAHHO20 6udd ATABH3MOB
- MOpPHU3HAKOB, KOTOPBIC CYLICCTBOBAJIM Yy OTHAJCHHBIX INPEAKOB, HO
OBUTH yTPA4CHBI B XOJIC IBOJIOLHNH;

CX00CME0 3apo0bluiesozo pa3eumus NO360HOYHLIX (BCE MHOTOKJIC-
TOYHBIC JKUBOTHBIC Pa3BUBAIOTCS W3 OJHOW OIUIOJAOTBOPEHHOM siile-
KJICTKH U TMPOXOAAT CTaIuH APOOJICHHUs, ONaCTyJbl, racTpyJibl, 00pa3o-
BaHHs TPEXCIIONHOro 3apojbimia U (GOPMHUPOBAHUSI OPTAaHOB U3 3apOJIbI-
[IEBBIX JINCTKOB, YTO CBHUJCTEIBCTBYET O €AUHCTBE MX MPOUCXOKICHHUS).

Buorenernueckuii 3akon (®. Mromnep, D. 'ekkens):

Kakaasi 0co0b B MHAMBHAYAJIbHOM Pa3BHTHH (OHTOreHe3e) MOBTO-
psieT MCTOPHIO PA3BUTHA CBOEro Buaa (puiaorenHes), T.e. OHTOreHe3
eCTh KpaTKoe NMOBTOpeHHe (QuiOreHesa.

OCHOBHbIE NONOXEHUA CUHTETUYECKOW TEOPUN 3BONIOLIUN

CuHTeTHYecKAasi TeOpHs IBOJIONHH (COBPEMEHHEIH JapBHHU3M)
- ydeHHe 00 JBOJIOIMH OPTaHMYECKOTO MHpa, pa3paboTaHHOE Ha OC-
HOBE JAaHHBIX COBPEMEHHOW T'€HETHKH, JKOJOTHH M KIaCCHYECKOTO
JlapBHHH3MA.
* OcHOBHbIE TOJIO}KEHHSI CHHTETHYEeCKOH TeOpPHHM IBOJIOLNHU:

* JIeMeHmapHulii Mamepuan Ui IBOJNIONUH TPEJOCTABISIOT MyTa-
UM W UX KOMOWHAIMH, CO3JalolIue HaclexyeMoe reHo- U (heHo-
THIIHYECKOe pa3HooOpa3ne BHYTPH BHUIA;

* OCHOBHOH Ogudicywyuii ¢haxmop H5BONIONMM - €CTECTBEHHBIH 0TOOp
KaK clefcTBHE OOpbOHI 3a CyIIeCTBOBaHHE,

* HaumeHbvwaa (1eMeHmMaApHasn) eOUHUYa SBOIIOLUUU - IONMYJIALHUS;

e KaXJas TOMYJISIUS DBONIONUOHUPYET He3A6UCUMO OT TIOMYIISIITHi

TOTO Xe BUA,;

KaK IPaBWJIO, JBOJIONUS SIBISIETCS OUGEPZeHMHOIU, T.€. OIVNH TaK-

COH MOJXET CTaTh NMPEJKOM HECKOJIbKUX TaKCOHOB;

SBOJIIOUHS HOCHT HOCHMENEHHbll U OAUMEeNbHbll Xapakmep W

MPOXOIUT KaK IOCJeqoBaTeIbHas CMeHa OJHONH BPEMEHHOW IOIy-

JIAOUHA 9epeod MOCIeqyIONNX BPEMEHHBIX MOIYJISIHA;

* DBOJIIOLHS HMMEET HeHanpagieHHbvlil xapakmep (T.e. HE HMEET OI-
peleeHHOW KOHEYHOW Ieln);

* MaKpOdBOJIONHUS Ha 0ojee BHICOKOM YPOBHE, YeM BHJ, UICT ITyTeM

MHUKPO3BOJIONNHU; MIPH STOM MaKPOIBOIIOUMS HNOTIHHSICTCS MeM dice

3AKOHOMEPHOCMAM, YTO W MHUKPOIBOJIOIHS.

> DBO/NWUMOHHAA Teopua < 111

¢ YpoBHHM 3BOJIIOIHOHHBIX Npeodpa3oBaHMUii:

* MHKPOIBOJIOLHUS,

* MaKpOdIBOJIOIYS.

MHUKPO3BOTIONHUS - COBOKYIMHOCTh IBOJIIOIMHOHHBIX MPOIECCOB, MpPO-
TEKAIINX B HORYIAYUAX U TPUBOIAIIMX K U3MCHCHHSM HX TI'CHO-
¢onma u mocienyomemMy o0pa3oBaHUIO HOBBIX BHJIOB.

* MHUKpO3BOJIOLUS SBISCTCS OCHOBOH HMCTOPUYECKOTO Pa3BUTHUS Op-
raHUYECKOr0 MHpAa.

* MHKpPO3BONIOUHOHHBIC U3MCHEHHS SBISIOTCS HEOOXOIUMOW mpen-
MOCBUIKOH BHA000pa30BaHuUs, OJHAKO OHH MOTYT U HE BBIXOJHUTH 3a
paMK¥ JaHHOTO BHJA.

Makpo3BOJIOIHSI - 3TO COBOKYHIHOCTH IPOLECCOB DBOJIOIHOHHOTO
npeoOpa3oBaHus HA HAOGUO060M YPOGHe, TIPUBOMSIINX K BO3HHK-
HOBCHHIO CHCTEMATHYECKUX TpyHN 6ojice BBICOKOrO MOPSIKA, YeM
BU, - POJIOB, CEMEHCTB, OTPSAAOB, KJIACCOB, TUIIOB U T. II.

¢ MakpodBOJIOUHS OCYLIECTBISIETCS HO OOIIMM 3aKOHOMEPHOCTSIM,
XapaKTePHBIM Ui BHI000pa3oBaHUs. MeExAy MaKpOdIBOJIOLHCH H
MHKPO3BOJIOIKEH HE CYIIECTBYET MPUHIMIHUAIBHBIX Pa3IHuUid.

Monynaumna kak aneMeHTapHas efuHuLa 3BOOLUN

OtnenbHas 0coOb HE MOXET OBITH IUHMIECH JBOJIOIHH, TaK Kak ee
TEHOTHI OIPEJeNsIeTCss B MOMEHT OIJIOJOTBOPEHHUS M OHa CMEpPTHA.
Bkiran ocoOu B 9BOJIONHUIO ONPENENAeTCs ¢ HACIeICTBEHHOW N3MEHUM-
BOCTBIO M Ilepeiadell TeHOB IOTOMKAaM. DBOJIONUS IPOMCXOAUT TOIBKO
B nonyaayuu - Tpynne oco0el, KOTOpble NOCTYNHBI IPYT APYTY, MOTYT
CKpPEIIMBATLECSI MEXIy co00H M HaBaTh )KH3HECIIOCOOHOE MOTOMCTBO.

IMonmyasinus - 5TO COBOKYIHOCTb 0COO€H OJHOr0 BHIA, MJIUTEIBHO
CYLIECTBYIOIIUX Ha ONPENEICHHON TEPPUTOPHH M OTHOCHTEIBHO H30-
JUPOBAHHBIX OT APYTHX 0COOEH TOro ke BHJIA.

» Tlomynsnust sBasercss GopMOH CyIIECTBOBAHUS BHIAa B KOHKPET-
HBIX YCJIOBHSX CpPEZBI.

o Ilomynsnusi - HaWMEHbINAs YacTh BHJA, HpPEICTABIAIOIAs co0Oi
INEMEHMAPHYI0  eOUHUUY IGOTIOYUU.

> OCHOBHBIE XapaKTePHUCTUKH MOMYJSIIUN: YUCICHHOCTH, IUNIOTHOCTD,
[I0JIOBOH M BO3PACTHOM COCTaB, T€HETHYECKUH MOIUMOPGHU3M.
e CaoiicTBa MOMyJISINUIi:

* B OJHOH MNONYJSALUU 0COOU MAKCUMAILHO CXOOHbI NO RPUSHAKAM
(3T0 00BsACHACTCS OONBINOH BEPOATHOCTHIO CKPEIIMBAaHUS 0coOeit
BHYTPH HONYJSIIMM M OJUHAKOBBIM JaBJIEHHEM OTOOpa);

* B NONYJSINUAX HUACT 00pbba 3a cyujecmeosanue W JEHCTBYET ec-
mecmeennblit omoop (6maromaps STOMY BBDKHBAIOT U OCTaBISIOT
IOTOMCTBO JIHIIb OCOOM C IHOJE3HBIMH B JAQHHBIX YCIOBHSAX H3Me-
HEHHUSIMH);

MOMYJALMH OJIHOTO BHUJAA 2eHemuyecku pasHopoonvl (U3-3a He-
IPEPHIBHO BO3HHUKAIOIIEH HACIEICTBCHHOH H3MEHYHUBOCTH);
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* HOMYJALUU HACHIW{EHbl MymayuamMu W HMEIT IIUPOKHE BO3MOXK-
HOCTU Il COBEPHICHCTBOBAHHUA CYHICCTBYIOIIHUX H BI)IpaGOTKI/I HO-
BbIX HpHCHOCO6J’IeHHfI npu U3MCHCHUH CPCIbI;

* NONYJSALUU OMAUYAIOMCA [PYT OT APYra YACMOMmOU RpoA6/IeHUs
TCX HJIM UHBIX RPUHAKOG (TaK KaK B pa3HBbIX yCJIIOBUAX €CTCCTBCH-
HOMY OTOOpPY TOJBEpPraloTcs pa3Hble NMPU3HAKH);

* B 30HAaX apeaya, IJle ZpaHuyYam Da3HbIC NOMIYJSALIUHM OJHOTO BHJA,

IPOUCXOAUT 0OMeH 2eHamMu MeXIy HUMH (3TO oOecleunmBaeT re-

HETHYECKOE €JMHCTBO BUAA U CHOCOOCTBYeT ero OoJiblieil M3MEH-

YHUBOCTU U J'Iy‘IH_Ieﬁ HpI/ICHOCO6J’IHCMOCTI/I K YCJIOBHUAM O6I/ITaHI/IH);

pasHble IONYJSALUUU OJHOIO BHUAA HAXOIATCS B OMHOCUMENbHOU

2eHemuy4ecKoll U30nAWuu Jpyr OT Jpyra,
* BCIEICTBHE 3TOT0 KaxJas HORYIAUUA IBOJIOUUOHUPYEm HE3A6U-
cuMo OT IpyTuX NONYJSALMH TOTO K€ BHUIA;
¢ HomyJjsanust npeacTaBiIseT coboit HerepBIBHBIﬁ MOTOK ITOKOJICHHUH
U HNOMEHUUaIbHo Oeccmepmua.
Fenocbonn - COBOKYIIHOCTb I'€HOTHUIIOB BCEX ocobeit nomnyJjadauuu, Buaa.
* 3akon Xapau - BaiinOepra (1908 r.): B 60JbIINX MONMYJAALHUIX NPH
cBO0OHOM CKpEIMBAHMH 0CcO0eli M NMPH OTCYTCTBHM MYTaUMii,
0T60pa H CMCIICHHUSA C JPYTUMH NONMYyJAUUSAMHU yCTaHABJIUBaeT-
csl paBHOBecHe, XapaKTepu3yeMoe NOCTOSIHHBIMH BO BpeMeHHU
YacTOTAMHU BCTPEYAE€MOCTH I'€HOB, TOMO- U T€TEPO3UIO0T, ITPUIYEM

p’+2ps +y’=1; ptg=1,
IJe p - 4aCcTOTa BCTPEYaeMOCTH IOMHHAHTHOIO TeHa, p" - 4acToTa
BCTPEUAEMOCTH JOMHUHAHTHBIX T'OMO3HIOT, S - YaCTOTa BCTPEUAEMO-
CTH PELECCHBHOTO T'€Ha, A - 4acTOTAa BCTPEUAEMOCTH PEIECCHBHBIX
TOMO3HIOT, 2psl - 4aCTOTa BCTPEUAEMOCTH T€TEPO3UTOT.

+ Takoe TeHOTHNHYECKOE PAaBHOBECHE BO3MOJXKHO TOJBKO B IIOIYJS-
ousAX ¢ OONBIION YMCIEHHOCTHIO ocobeil m o0ycrmoBieHo cBobox-
HBIM CKpCIIMBAHHEM MEXIy HHMHU.

DJleMeHTapHOE YBOJIONMOHHOE SIBJIeHHe — JUINTEIbHOS U HaIpaBJICH-
HOe HM3MEHEHHE I'eHO(pOHAA MOIYJISIHH.

* B ycloBUAX CTOMKOr0 M3MEHEHHs CpeIbl B ONpPEJIEIeHHOM Halpas-
JICHUU €CTECTBCHHBIH OTOOp M3 IOKOJEHHUS B IIOKOJEHHE OyneT co-
XpaHATh NPHUCHOCOOJICHHBIE (EHOTHUIEI, a 3HAUUT, HAIPABIECHHO IIe-
pecTpanBaTh I'€HOTHIBI, TEM CaMbIM MPUBOIS K H3MCHEHHIO T'€HO-
boHIa MOMyIALHUH.

OnemeHTapHble hakTopbl (MPeAnoCchikKKM) 3BOMKOLUN

JieMeHTapHble (GaKTOpbl (MIH NPeaNOCHIIKH) dBOJIIONHH - (ak-
TOPBI, MPHUBOJSANINE K TEHETUYECKOW H3MEHUYHMBOCTH CTPYKTYpHI IOIY-
nanuu (T.e. K HapyIIeHHWIO 3akoHa Xapau - BaitnOepra): mymayuon-
HBlil npoyecc, KOMOUHAMUBHAA UIMEHUUGOCHb, NOMOK 2€H06, NONy-
JNAYUOHHBIE BOIHBL, Opeiih 2enos, ecmecmeennvlii omoop (caydaiHble
¢dakTopsl) M pasnudHble GOPMBI u30AKUU (OTPAHWUMBAIONUE CBOOO-
HOE CKpEUIMBAaHNE OPTaHU3MOB; cM. 1. 4.3, BunooGpa3oBanue).

> JBO/OUUOHHAA TeopusA < 113

MyTauMoOHHBIi npomecc B MOMyIsIUMH OOYCIOBIEH JAeHCTBHEM
MyTareHHbIX (axTopoB cpeabl. OH HAET IMOCTOSHHO U HOCHT Cllydai-
HbIi M HEHAIPaBJICHHBIN XapakTep. Y HEKOTOPBIX BUJIIOB 2eHHblE M-
mayuu HecyT oT 10 no 25% ocoOeil. bonpmas yacte MyTanuui cHuXKa-
€T J)KU3HECIOCOOHOCTh oco0eil mmu HelTpanbHa. OfHAKO IPU IEpexo-
Jle B TETEePO3UIOTHOE COCTOSHME MYyTalMM MOTYT IIOBBIIIATH JKU3HE-
CTOHKOCTh IOTOMKOB (HaOJsfomaercst sIBICHHE TeTepo3uca MpH HHOPH-
nuHre). JlIoOMMHaHTHbIE MyTalUd Cpas3y IMOANAAaloT IOJ AeHcTBHE ec-
TECTBEHHOTo oTOopa. PemeccuBHble MyTanuu MNpOSBIAIOTCA (EHOTH-
[UYECKH U NOJANAJa0T MOJ AEHCTBHE €CTEeCTBEHHOro oT0opa JIHIIb
yepe3 HECKOJbKO NOoKoJeHWH. IlocTosIHHOE 603HUKHO6eHue mymauyuil
U HOBBIX KOMOMHAIWil reHOB IPH CKPEUIMBAHUAX HEU3OCKHO 6bI3bI6A-
em HAcNe0CMmEeHHble UIMEHEHUA 6 NONYIAYUU.

KoMOuHAaTHBHAsT M3MEHYHMBOCThH ycuiueaem e6iusAHUEe mymayu-
OHHO20 npouecca. Kak moxa3spiBaeT OIIBIT, JKH3HECIIOCOOHOCTD MyTa-
I_[I/Iﬁ 3aBHUCHUT OT TOI'O, KaKH€ I€Hbl UX OKPYXKaAlOT. BO3HI/IKHyB, OTACIIb-
HbI€ MYTAallMUM OKaA3bIBAKOTCA B COCCACTBE C ONPEACICHHBIMU I'€HAMU H
APpyruMu MyTalUsSIMU. B 3aBmcmMocTH OT CBOETO OKpY>KCHHA OJJHA U
Ta XK€ MyTalusgd MOXKET HUI'paTb KaK IIOJOXHUTCIbHYIO, TaK W OTpHULA-
TCJIbHYIO POJIb B 3BOJIOLUH.

I[MoTok (wnm MUrpanmus) reHoB - OOMEH TeHaMU MEXIy Pa3sHBIMHU
MONYJNANUSAMH OJHOTO BHAA B pPe3yJbTaTe CBOOOTHOTO CKpPEIIHBAHUS
X 0CO0€H, MPOUCXOSIIETO MPU CE30HHBIX MEPEMEIICHUAX KHBOTHBIX
B MEPUOJBI Pa3MHOXEHHUS M B PE3yJIbTaTe PAaCCEICHUS MOJOJHSAKA.

3HayeHHe MOTOKA TEHOB:

* OH yBEIHNYUBACT I'€HOTUIIHYECKYI0 M3MEHYHBOCTH MOMYISINN;

* II0 CBOEMY BIHMSHHIO Ha T€HO(OHJ MOMyJISIIIUH HEPEeIKO MPEeBOCXO-
nuT 3¢ HEeKTUBHOCTS MYTAlMOHHOTO IpoIecca;

* mepeMelieHne HeOOJNBIIOW Tpynmel ocobeil 3a mpemensl MaTEepUH-
CKOM TOMyJSALHH MOJET IPHUBECTH K IOSBICHHIO HOBOH H30JIHPO-
BAHHOH NOMYJANHNH, XapaKTepHU3YIOmEHCcs 3HAYUTEIbHBIM T'€HOTH-
MUYECKUM OJHOOOpasueM (3¢(eKT ocHOBATEJIA).
HonyasiumoHHbIe BOJHBI (MU «BOJHBI KH3HH») - 3TO MEPHUOTHU-

YecKHe M3MEHEHHs (KojeOaHus) YUCICHHOCTH 0COo0eil B MOIyIsIuH,
CBSI3aHHBIC C MEPHOJUYECCKUMH M3MEHCHHUSMH HWHTCHCUBHOCTH (aKTO-
pOB BHeNIHeH cpeabl (CMEHOW BpEeMEH rojaa, OOWIWEM WM HEIOCTaT-
KOM IHIIH, 3aCyXaMH, 3aMOPO3KaMHu U T.IL.).

3HayeHne MOMYJISUUOHHBIX BOJH:

* POCT YHUCIEHHOCTH ocobell BiedeT 3a co00M MPONOPUHOHAIBHBIN
POCT BEpOSTHOCTH MYTaIui;

* YMEHBLICHHWE YUCIEHHOCTH 0C00eil MpMBOAMT K M3MEHEHHIO T'€HO-
¢boHna monmynsnuKM (M3-3a2 BHIMAJICHUS HEKOTOPHIX ajielicii TEHOB B
pesynbrare rubenun ocobeil) - opeiighy zenoe.



114 > CnpaBo4YHuK no BUO/NOTUU <

JApeii¢ reHos - mpouecc CilydyailHOro HEHAIPaBICHHOI'O HM3MEHeE-
HUSI 4acTOT aJljieNied B MOMYJSANHH NPH HEOOJBIION ee YHCICHHOCTH.

* [locnenctBus apeiida TeHOB HeEmpeacKa3yeMbl: HEOOJBIIYIO MOIy-
JAIUI0 OH MOXET Kak IPHBECTH K TMOenH, Tak M caenath eme 00-
Jee MPHUCTIOCOOIeHHONW K TaHHOU cpene.
3navenue apeiida reHos:

* YMEHBIIAETCS MOJII HACIEICTBEHHOH W3MEHYHMBOCTH B IOIYJISIIHI
U BO3pacTaeT ee IeHeTHYecKas OJHOPOAHOCTH (B pe3yibTaTe pas-
HBIE MOIYJISIIINH, OOUTAIOINE B CXOJHBIX YCIOBHIX, MOTYT YTPaTUTh
CBOE IEPBOHAYAIBHOE CXOJCTBO);

* B IONYJSILUN BONPEKH €CTECTBEHHOMY OTOOPY MOXET COXPaHATHCS
MYTAHTHBIH T'€H, CHIKAIOUINH JKU3HECIOCOOHOCTh 0CO0eH.

PopMbl_ecTecTBEHHOro ot6opa

EctecTBeHHBIl 0TOOP - 3TO TpolecC NMPEUMYI[ECTBEHHOTO BBIKHU-
BaHUs M MOCIEIYIOUIEr0 Pa3MHOXEHUS 0COo0eil C MOJNe3HbIMU B JaH-
HBIX YCIIOBUSIX Cpe/Ibl HACIEJACTBCHHBIMH H3MCHEHHUSMHU INPU3HAKOB,
CICJACTBHEM KOTOPOTO SIBJSICTCSI COBEPIICHCTBOBAHHE afalTaldd H
BUA000pa3oBaHme (COBpEMEHHOE ONpeeNeHne; cM. Takxke cTp. 108).

* OcHoBHbIe ()OPMBI eCTeCTBEHHOro 0TOOpa: oOJeuocywuil, cmaou-
AU3UPYIowull,  OU3PYynRMuEHsll.

JABMKymuii (Mo HanpaBJeHHBIH) 0TO0p - 0TOOp B mONB3y ocobel ¢
[OJIE3HBIMH YKJIOHEHHSIMH OT paHee YCTAaHOBHUBIIETOCS B IIOMYJIsi-
LUK CPEJHEr0 3HAYCHHs MpHU3HaKa.

* Ocobu B HOMyJSAUK HEOTHOPOIHBI MO (EHOTHUIY, TEHOTHIY H II0
HOpMe peakiuu (BapuanuMOHHAs KpuBas). IIpu JJIUTENBHOM MOCTe-
[IEHHOM H3MEHEHHH YCJIOBUH Cpelsl B ONpEACIIEHHOM Halpasle-
HHHM OPEHMYIIECTBO IOJY4YarT O0COOM C OTKJIOHEHHSMH MpHU3HAKA
OT CpEJHEero 3Ha4eHHUs B TOM HAIpaBJICHUU. BapuanunoHHAs KpH-
Bas CMELIACTCS WIM PACIIMPSETCS B HANpaBICHHU MPHCIIOCo0Ie-
HHUSI K HOBBIM YCIIOBHSIM CYIIECTBOBAaHHSA. B MOMyJISIMH BO3HHKAIOT
HOBBIC BHYTPHUBHIIOBBIC (OPMBI.

Craduan3upyomuii oréop - oréop B mMONB3y 0cobeil co cperHuM
3HAYCHHEM MpPU3HAKA, YCTAHOBHUBIIETOCS B MOIMYJISIHH.

> JDBO/NOUMOHHAA Teopus < 115

» JleficTByeT NpH CHJIBHO W3MEHHUBIINXCS yCJIOBHSIX BHEIIHEH CpeIEl,
KOIJja OCHOBHAas Macca 0co0ell yTpauumBaeT IpPHUCIOCOOIEHHOCTb K
HUM, a IpeuMyIllecTBa NpHoOpeTaroT ocodu ¢ KpaHUMH 3Hade-
HUSMH TpH3HaKa. B pesynprare 3TOro momyisinus pa3pbhIBaeTCs IO
JNaHHOMY TPU3HAKYy Ha HECKOJBKO TPYMI, OOUTAIOMUX HAa OTHOH
TEPPUTOPHH, YTO NPHUBOIUT K €€ HOIUMOPPUIMY.

MMonumop¢dusM - cylmecTBOBaHME HECKOJIbKHX (GOpM IO OIpeeNeH-
HOMY IPH3HaKy B OJHOH MOMYJISIHH.

CpdeHUMe/lbHAA XdpdkmepucmuKka $opm ecmecmeeHHO20 ombopd

®opma EO OcobeHHOCTH I[pumepsi
JBwxymuii | Heficteyer, ecan ycno- IToremHeHHe OKpacku y 6abouek
(omucan BHUS Cpe€Jbl MOCTENEHHO Oepe30BO MAACHUIBI B CBS3H
Y. JapBuH) H3MEHSAIOTCS B OJIHY C 3arpsA3HEHHMEM OKpyiKaroujei
cropony. IIpuBoauT K Cpeabl;COXPAaHEHUE TapaKaHOB
CIABUTY HOPMBI pEaKIHH 1 KOJIOPAJCKHX XXYKOB, yCTOMH-
M K €€ paCHIuMPpECHUIO YHUBBIX K AJOXHMMHUKATAM
Crabuau- JleiicTByeT mpu mocTo- CoXpaHSIOTCS NTHLBI CO CpeJ-
3UPYI0 Ui SIHHBIX YCIIOBHUSX CPCHBI. HUMHU pasM€paMH Kpblia; C
(omucan IIpuBOAUT K coxpaHe- JIWHHBIMU KPBIJIBSIMHU TPYIHO
WU.MN. IlImanb-| HHUIO CPEJHEr0 3HAUYCHHUs | B3JIETaTh, a C KOPOTKUMH - Ja-
rayseH) npu3HaKa JIEKO HE€ YJIETHIIL OT XMIIHUKOB
JAuspyn- JeiicTByeT, ecnu ycio- Ha okeaHMuecKkHX OCTpPOBax
THUBHBI BHUs OKpYXawlel cpeabl | COXPaHUIUCh HacEKoMBbIe Oec-
(omucan pe3Ko KomebmoTes. KPBIIBIE U C XOPOIIO Pa3BUTHIMH
Y. JlapBun) Coxpanser ocobeif KPBUIbAMHU; HACEKOMBIE CO Cpel-
¢ KpaWHUMH 3HAaUYCHUSIMH | HHUMHU pa3MepaMu KPbIIbEB MO-
npu3Haka, cnoco6cTByer | rMbauM Bo BpeMs Oypu, HE BEI-
ousepeeHyuy - pacxoXk- | aepxas GopsOH ¢ HeGmarompu-
JACHUIO IIPHU3HAKOB ATHBIMU YCIOBUAMHU CPECIBI

e JlononHUTENbHBIE GOPMBEI €CTECTBEHHOrO OTOOpa:
* OamaHCcHpyrOOHH OTOOp MONJACPKHUBACT U PETyIUPYET B MOIYJS-
UM TEHETHYECKYI M3MEHYHMBOCTHh 0€3 BO3HHUKHOBEHHUS HOBBIX (opM

* BcnencTtBue MyTalMOHHOTO TIpollecca M KOMOWHATHBHOW W3MEH-
YUBOCTH B MOMYJSIUU BCETJA TMOSBISIOTCS OCOOM C INpPU3HAKAMH,
OTKJIOHAIOIIMMHUCS OT CpeJHEero 3HaueHus. Ilpu orcyrcTBUM H3Me-
HEHUH yCIIOBHH CpeIbl TakHe 0CO0M MMMHUHUPYIOTCA. B pesynbra-
Te¢ BBIPA0ATHIBACTCS OTHOCUTENIbHAS CTOWKOCTH OpraHW3aIlid BUJA
U €ro T€HETUYECKOU CTPYKTYPHI.

Ju3pynTuBHblii (nm paspbiBalomuii) oréop - orbop, HampaBieH-

HBIM NPOTUB CpPEJHEro, paHee YCTAHOBUBIIEIOCS B IONYJSALUU, 3HA-
YeHMs] IMpHU3HaKa M OJaronpusTCTBYIOIINA 0coOsSM IBYX MM Ooiee
(EeHOTHUIOB, OTKJIOHUBIIUXCS OT MPOMEXYTOUHOH (HOPMBI.

{npu.mep\ nBe GopMBI ABYyXTOUEUHOW OOXKbEH KOPOBKH: KpacHas
nydiie MEepeHOCUT 3UMOBKY U ImpeobianaeT BECHOW, YepHas WHTCH-
CHBHEE Pa3MHOXKAETCs JIETOM ¥ IpeoliafaeT OCeHbI0); paclIupser
aJlaliTUBHBIC BO3MOXXHOCTH HOMYJISIIIHH;

NecTabuNu3upyuuil 0TOOp: MpeuMyIlecTBa IOJy4YaeT Ta IOIy-
AU, B KOTOPOW 0COOM OKa3bIBalOTCS Haubosee pa3HooOpa3HBIMU
[0 KakoMy-Ju0o NpPU3HAKY, 3HAYMTENIHHO IOBBIMIANIEMY H3MEH-
YHUBOCTH IIOMYJISLHH.

B npupoze onpeneneHnas gpopma oTbopa peiKo BCTPEYACTCS B «UHC-

ToM BHAe». OObIYHO BHAOOOpa30BaHME HAYMHAETCS C MpeoOIagaHus On-
HOH (opmbl 0TOOpa, a 3aTeM BeAyIlyIo poib IpuodpeTaer aApyras Gopma.
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Apantaunun(npucnocobneHuns)

Anantauus (MTU MPHCHIOCOOJEHHE) - 3TO KOMIUIEKC Mopdosoruye-
CKHX, (HU3UOJIOTHYECKUX, TOBEIECHUYCCKUX M HHBIX OCOOCHHOCTEH
ocobu, TMOMyIsANWH WIM BUAA, 00ECHEYHBAIONINI ycleX B KOHKY-
peHIIMU C APYTHMH OCOOSMH, MONMYJSAIWSIMHI WIM BHIAMH M YCTOMH-

YUBOCTH K BO3JCHCTBUIO ()aKTOPOB OKPY’KAIOUIEH Cpedbl.
* ApmanTanus - pe3ynbTaT AeUCTBUS (AKTOPOB HBOIIOLHUU.

Mpumepbi adanmayud
Bua XapakTepuctuka
aganTtauum aganTtauuu Mpumepel

Oco0as ¢popma u
CTPpOeHHE TeJa

ObTexaemas Qopma tena,
KaOpbl, MIABHUKH

PoiObI, TacTOHOTHE

IToxpoBuTENBbCT-
BEHHasl OKpacka

BeiBaer cnomHas u pacuie-
Hsomas; popmupyercs y
OpraHu3MoOB, XUBYUIUX OT-
KpBITO, W J€JaeT X He3a-
METHBIMH Ha GOHE OKpY-
JKalIel cpensl

Cepas u Oenas Kypo-
MaTKH; CEe30HHAas CMe-
Ha I[BeTa MeXxa y 3aiina

Ipenocreperaro-
masi oKpacka

Slpkas, 3ameTHas Ha GoHe
OKpyXalomei cpeabl: pa3Bu-
BAa€TCA Y BUAOB, HMCIOIINX
CpeJCTBa 3alIUTHI

SITOBHTBIC 3€MHOBO/I-
HBIC, XKAJIAIHKC U I00-
BUTBHIC HACCKOMBIC, HC-
cbea00HbBIC U 00XKHU-
ralouue pacTeHus

MumMukpus MeHee 3amuIeHHBIE OpTra- Hexortopsie HeAn0BU-
HHU3MBI OTHOTO BHJIA TIO OK- ThIC 3MEH IOXO0XH I10
pacKe HAaNOMHUHAIOT 3allH- OKpacKe Ha SJ0BUTHIX
IIEHHBIX ATOBUTHIX APYroro
BHUJA

MackupoBka ®opma u okpacka Tena gena- | I'ycenunsl 6adodek mo
€T OPTAaHHU3M IMOXO0XHUM Ha okpacke u popme mo-
MpeJMEThl OKpY)Kawmen XO0XHU Ha CYYKH J€PEBb-
cpebl €B, I'/l¢ OHU OOHMTAIOT

DYyHKIHOHAIIb- TennokpoBHOCTb, aKTHBHBIH ITo3BONAIOT XKUTH B

Hble NMPHCHOCO00-
JIeHus

0OMEH BEIIECTB

pa3HBIX KJIMMAaTH4YC-
CKHUX YCIOBHAX

IMaccuBHas 3a-
IMUTA

CTpyKTYpbl U 0COOEHHOCTH,
onpeaensuue O0NbIIYIO Be-
POATHOCTE COXPAaHCHUSA XU3HU

[Tannupu uepenax, pa-
KOBHUHBI MOJIJIOCKOB,
WUTOJIKH €Xel u Ap.

NHCTHHKTBI PoeHue y muen mpu MOsBICHUM BTOPOI MaTku, 3aboTa
O MOTOMCTBE, MOUCK MUIIH
MMoBanku B MHHYTB ONAaCHOCTH H3Me- KobGpa pasnyBaer

HACTCA MOBCACHHUC

KammouioH, CKOPNHUOH
IMOAHUMACT XBOCT
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OTHOCHTE/IBbHBIH XapaKTep afanTallMi: COOTBETCTBYS KOHKPETHOM
cpelne OOMTaHHUs, aJaNnTalud TEPSIOT CBOE 3HAYCHHE MPU €€ W3MEHEHUU
(3asam-6ensik Tpu 3aepiKKe 3WMbI WM MPH OTTEINENIH, PaHHEH BECHOM
3aMeTeH Ha (OHE MallHU U JEPEBHEB; BOJHBIE PACTCHHS IPH MEPECHI-
XaHUU BOJOEMOB MOTHOAIOT U T.1.).

4.3. Bua v Bunaoob6bpasoBaHue
MNoHaTne o Buae

Bun - coBokymHOCTH 0cobei, 001amaomuX CXOACTBOM HACIEILYEMBIX
MOp(}OTOTHYECKUX, (PU3HONOTHYECKUX U OMOXMMHUUYECKHX OCOOCH-
HOCTEH, CIOCOOHBIX CKPEUMBATHCS APYT ¢ APYroM ¢ 00pa3oBaHHEM
[UIOJIOBUTOTO IIOTOMCTBA M (DOPMHUPYIOUIMX CHUCTEMY TOMYJISIHA,
obpa3yronux B npupojae odmuil apeain.

By - ocHOBHAs e€IMHUIIA B CHCTEME JKMBBIX OPraHU3MOB H OCHOB-

Hasi TAKCOHOMETPUYECKAsT KaTeropusi B CHCTEMATHKE.

o Kaxaplii BHJ COCTOUT W3 BHYTPHUBHAOBBIX CTPYKTYP Pa3IMYHOIO
paHra.

MonoTunu4yeckne BHAbI ciabo nudpepeHInpoOBaHbl U OTHOCHTEIb-
HO 0/1HO00pa3Hbl (KCHBIICHb, MAH/A, APYTUE YHAECMUKH).

MosnTunuyeckne BUAbI (MX OOJBIIMHCTBO) MMEIOT CIOXHYIO BHYT-
PUBHIOBYIO CTPYKTYpY.

HcTopuyeckasi cnpaBKa: TEPMHUH «BUI» IS XapaKTEPUCTHKU CXOJ-
HBIX XUBOTHBIX BIepBBIe ynoTpebun Apuctorens B 340 r. mo H.O3.;
JxoH Peit B 1699 1. manm mepBoe Hay4YHOE ONpenesicHUE BUaa, B OC-
HOBHOM coOBIajaromee ¢ coBpemeHHbIM; Kapn Jlunneir B 1735 1.
pa3paboTan y4eHHe O BHAE M MPEANOXKHI A 0003HAUCHHUS BHIIOB
ounapuylo Homenknamypy, BO BTOpOH udeTBepTHm XX B. OBIIO pas-
BUTO YYCHHE O MUKPOIGONIOWUU KAK COBOKYIHOCTH IBOJIONHOH-
HBIX MEXaHHU3MOB BHI000pa30oBaHMUs.

BuHapHasi HOMeHKJATypa - MpaBwio 0003HAYEHHUs HAYYHOTO Ha3Ba-
HUs opranu3Ma. CoriacHo 5TOMy NpaBHIIy Ha3BaHHE 0Opa3yeTcs
W3 ABYX CJIOB: IIEPBOE CJIOBO (CYI[ECTBUTEIbHOE) 0003HAYaET PO,
K KOTOPOMY OTHOCHTCSl OpraHH3M, BTOPOE CJIOBO (IpHiiaraTeibHOe)
0003HaYaET BUI;, 3aTEM MOXXET CTABUThCA (paMuius (MW WHUILIHAIN)
aBTOpa, BIIEPBBHIC ONHMCABIIETO 3TOT BUA. Hanpumep-. Yiola camma
(buanka cobaups); Cam3 Catlllat b (cobaka momamHss).

Kputepun Bupga

IIpusHaku BHAA - COBOKYIHOCTh BCEX XapaKTEPHBIX YEpPT M CBOWCTB,
OMHCHIBAIOIMX OPTaHU3MBI JaHHOTO BHJA.

KpuTepuu BUAA - IPU3HAKK, C TMOMONIFIO KOTOPBIX OJIUH BHJ OTIHU-
4aloT OT APYToro.

OCHOBHbIE KPHTEPUH BHIA: Mopghonozuueckuil, Gusuonozuueckuil,
2eozpaguueckuil, IK0102UYECKUIl, 2eHeMUYecKUuil, OUOXumuuecKuil.
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* [Ipu ompeneneHnn KOHKPETHOI'O BHIA OPTaHM3MOB HEOOXOIUMO
YUUTHIBATh COBOKYITHOCTH BCEX YKA3aHHBIX KPUTEPHEB.

Mopdoaornuecknii Kpurepuili OCHOBAaH Ha OIMCAHUM U CPAaBHEHHUU

eénewinux (MOpQOJIOTHIECKUX) HIpHU3HAKOB ocobeil (popmer Tema,

BHEIIHETO BUJAA, pa3MEepOB, OKPACKH H T.1.).

OTOT KPUTEpHH OYEHBb MPOCT W yAOOEH, HO OH HEIOCTATOYEH JUIS

pa3iIuyYeHHs BHIOB, TaK KaK CYNIECTBYIOT BHYTPHBHIOBOW MOJIH-

Mopdu3M (pa3nuuus MEXIy caMKaMH M caMIlaMH OJHOTO BHIA,

pa3nuuus MeXAy Ce30HHBIMH (hopMaMu OPTraHH3MOB H JIp.) U BH-

AbI-ABOMHUKM (Hampumep, |5 BHIOB BHENIHE HEPa3IMYNMBIX Ma-

JNSAPUWHBIX KOMapoB, IBa BHJA YEPHBIX KPBIC U 1p.).

®Du3no0JI0THYEeCKN KPUTEPHHl OCHOBaH Ha CPaBHEHHH (U3HOIOTHH

JKU3HEHHBIX IPOLECCOB, B IEPBYIO OYEPEIb G03MOMCHOCHIU CKpe-
WUBANUA MeHCcOy 0Co0AMU ¢ 00pazosanuem na0008UMO20 HO-
momcmea, a TaKXe OCOOCHHOCTEH WMMYHOJIOTHYECKHX pPeaKIui,
obMeHa BEeIecTB U T.1.

* Cam mo cebe 5TOT KpUTepHUH HEZOCTATOUYEH Ui PA3INUYCHUS BUAOB,
TaK KaK CYLIECTBYIOT pa3jlMyaroIMecs BUABL, Y KOTOPBIX 3THU IOKa3a-
TEIH CXOIHBI M, HA00OPOT, UMEIOTCS BHYTPUBUIOBBIE pasnuyus (¢pu-
3MOJIOTHS TOJIOBACTHKA OTIMYAETCS OT (PHM3HOJOTHH JATYLIKH H JIp.).

I'eorpaduyeckuii kpuTepuii OCHOBaH Ha TOM, YTO KaXAbIH BHUJ 3a-

HUMAET OINPEACICHHYIO TEPPUTOPHUIO WIU AKBATOPHUIO, T.€. UMEET
omnpeneyieHHBIH reorpaguyeckuii apeas. Buasl Moryt OBITH mu-
POKO pacHpOCTpPaHEHHBIMH (KOCMOIIOJIUTHI) M BCTPEUAIOIIMMUCS
JIOKaJbHO (IHAEMHUKH).

* XapakTepucTuKa apeajia BHUJA - BaKHEWIIMH BHUAOBOW MpU3HAK
(apean cBs3aH ¢ MCTOpPHEH BO3HMKHOBEHHMS BHJA), HO HEIOCTATOY-
HBIH, TaKk KakK apeajbl y OJHOTO BHAAa MOTYT OBITH pa3opBaHHBIMHU
(Hmanpumep, eBpONMEHCKUIl W JaJbHEBOCTOUYHBIH apeanbl y JIaH[ABI-
ma), a y pa3HbIX BHIOB COBIMANaTh (HapuUMep, apeal aMypcKoTo
THTpa COBIAJAET C apeajoM €ro OCHOBHOM >KEpPTBHI - H3I00DS).

JKOJIOTHYECKH KPHTEePHii OCHOBAaH HAa TOM, YTO KAl BHJ MOXKET

CyLIECTBOBATh TOJBKO B OIPEJECICHHBIX YCJIOBHUAX, BBIIOJHSAA Xa-

paKkTepHyIO A HETO (YHKIHUIO B ONpEACICHHOM OHOTEOLeHO3e.

T.e. BUIBI pa3nuyaloTcs M0 MECTOOOHMTAaHUIO, CIIOCOOy MUTAHHUS, MO

MPUHAJIC)KHOCTH K ONPENEJICHHBIM IemsIM NHTAaHHUA W T.O., 4TO B

COBOKYIIHOCTH COCTAaBJISIET IKOJOIHYeCKYI0 HHUIIY BHJIA.

JlBa BHJa HE MOTYT 3aHUMAaTh OJHY W Ty )K€ SKOJIOTHYECKYIO HHUIIY

(MPUHOMN HMCKJIIOYEeHHUs), TOITOMY OIMH W3 BUAOB WIH BBIpada-

THIBA€T HOBYIO HKOJIOTHYECKYIO HHUINY, MJIU HCUE3aeT.

* Kpurepuii He sBIsSeTCS yHUBEpPCAJIBHBIM, TaK Kak: TPYIHO BBIIE-
JIUTh JJI1 BUJA €r0 JKOJIOTHYECKYIO HHILY; BCTPEYAKOTCS BHUIBI C
MMOXO0XXUMH JKOJIOTMYECKHMH IMOTpeOHOCTAMH (HAampuMep, BCE yca-
Thle KUTHl THUTAIOTCS IIJIAHKTOHOM M Jp.); CYLIECTBYIOT BHJIBI, HE
HMEIOIUE CTPOTrOM 3KOJIOTHYECKON NPUBA3KHU.
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T'eneTnyeckuii KpUTEepPHil OCHOBAH Ha ONUCAHUU M CPABHEHHUHU BHUIO-
BBIX KapHOTHIIOB, T.€. Ha Pa3IMYMAX B 4YHCIE, pa3Mepax U dopmax
XpoMocoM ocobel pa3HBIX BHAOB, a TaKXXe Ha Pa3IMUUIX B HYK-
neotuaHOM coctaBe ux JIHK.

* DTOT KpPUTEPHUH - 21a6Hblil, HO HE YHUBEPCAJIbHBIH (Tak Kak BO3-
MOYKHBI T€HOMHBIE MYTallMH, M3MEHEHHUE YHCJIa XPOMOCOM IIPH I10-
JUTIOUANH ¥ aHEYIUIOUAUH | Ip.).

BuoxuMu4yeckuii KpUTepPUil OCHOBAH HA CPAaBHEHHH OMOXMMHYECCKHX
rmapamMeTpOB OPraHU3MOB: COCTaBa W CTPYKTYPBHI OINpPEAEIECHHBIX Oel-
KOB, HYKJICHHOBBIX KHCIIOT M JIp., @ TAKXKE€ CIOCOOHOCTH CHHTE3U-
poBaTh T€ WM UHBIE BEIIECTBA.

» Kpurepuit TpyaoeMkuii 1 He YHHUBEpCaJbHBIH (CYIIECTBYET 3HAYH-
TeJbHAas BHYTPUBUJIOBAas H3MEHYMBOCTHb OOJBIIMHCTBA OHOXUMH-
YEeCKUX ToKa3arenei).

BuaoobpasoBaHue

Bunoodpa3oBanne - 3T0 mporecc 00pa3oBaHUS OJHOTO WIM HECKOJb-
KHX HOBBIX BHJIOB Ha OCHOBE CYIICCTBOBABLIMX paHee.

* BunoobOpa3zoBaHue - pe3ynbTaT Mukporeonioyuu. OHO HampaBisi-
€TCs eCTeCTBEHHBIM OTOOPOM M IpeJCTaBiseT cOoO0OH mocienoBa-
TEIBHOCTh aJallTUBHBIX NpeoOpa3oBaHUil, BeAylUIMX K OpeBpalie-
HUIO TEHETHYECKH OTKPBITBIX BHYTPHBHJIOBBIX CHUCTEM - MOMYJIsi-
LU - B TCHETUYECKH 3aKPBIThIC CHCTEMBI - BHIIBI.

®aKkTOpbl BHA000PA30BAHMSA: U30AAUUA W OUGEPIEHUUA.

H3onsnus - obocobnenne ocobel wnmM MOMyNsANuN, HTPUBOAANIEE K
ocpanuuenulo NAHMuKcuu, T.e. CBOOOTHOTO CKPEIIMBAHHS OCOOCH.

OcHOBHBIE THIBI H30JSIUU IONYJSAIUNA: ceozpauueckan M Ouono-

2uueckas.

T'eorpaduueckass u3oasiuusi oOYCJOBJICHA PA3IMYHBIMH H3MEHECHUS-
Mu nangmadra (o6pazoBaHMEM TOPHBIX XpeOTOB, peK, JECHBIX
MacCHBOB H T.X.); OKa3bIBaeT OCOOCHHO CHJIBHOE BIMSHHE Ha Ma-
JIOTIOJIBHIKHBIC BUJIBI.

Buosornyeckass (Wid penpoAyKTHBHAasi) H30JALMS BKIIOYAET MeXa-
HU3MBI, MPENSATCTBYIOIINE CKPEIIMBAHUIO JINOO BOCHPOU3BEACHHIO
HOPMaJbHOTO IOTOMCTBA.

e @opmMbl OHOJIOTHYECKOH H3O0JSALMU:

* JKo0JIOrHYeckasi, O0yCIIOBIEHHas pa3HBIMH MECTOOOWTAaHHEM W
CPOKaMH Pa3MHOXXEHUS, B Pe3yNbTaTe Yero NMOTEHIHaIbHbIE HapT-
HEpHI 110 CIIapUBAHHUIO HE BCTPEYAIOTCSA IPYT C APYIOM;

* Mopdodusuogornyeckas, o0yciIoBICHHAas OCOOEHHOCTAMH CTpoOe-
HUs (HampuMmep, pasMepaMu ocobei) n GyHKIHOHHPOBAHHS OPTaHOB
pa3MHOXXEHUS (HAmpHUMep, HEKH3HECIIOCOOHOCTHIO IOJOBBIX KIETOK),
MPENSATCTBYIONMMHU CKPEIIMBAHNUIO WM TOSBJICHHUIO TIOTOMCTBA;

* ITOJOTrMYecKas, onpeaenseMas 0OCOOCHHOCTSIMHU MOBEICHHS U JOIyC-
Karomas CIapuBaHUE TOJIBKO C HEKOTOPBIMU OCOOSMH CBOETO BHAA;
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* reHeTHMYecKas, 3aKIIOYAIONMASACS B CYIMIECTBEHHOM T'€HETHYECKOM
pasnmuunu ocobel ckpemuBaromeiics MHapbl, NMPUBOISAIMIEM K CHHU-
KEHUU KU3HECIOCOOHOCTH 3UTOT W 3apOJIbIIIEH.

* 3HayeHHe HM3O0JSALMH:

* mpekpamaercs oOMEH TeHeTH4YecKoW HH(pOopManued M 3aKperuis-
I0TCA TE€HETUYECKHE PA3Iudusl MEXAY MOMyISANUIMH;

* pasJeJcHHbIE YaCTH TOMYyNSAUU WIM BHJIA IOJBEPralTCi HEOMIH-
HaKOBOMY JAaBJICHHIO 0TOOpa;

* BCE 3TO NPHUBOJAMT K IOCTENECHHON OuéepzeHyuu TONYISNUNA BHYT-
P BUAA M HOCIEAyoleMy 0O0pa30BaHHIO U MOJHOMY Pa300LICHHUIO
MOJIOJBIX JOYEPHUX BHUIOB.

JuBepreHus - 3TO MPOLECC PACXOXKICHUS NPHU3HAKOB Y OIU3KOPO-
CTBEHHBIX OPTaHM3MOB B IPOLIECCE IBOJIOLUU, IPUBOASIUN K 00-
Pa30BaHUIO HOBBIX TI'PYNIUPOBOK ocoOeil BHYTpU BuIa (npumep:
KOHEYHOCTH JIOIIAJM M KHTA HMEIOT o0lee HPOUCXOXKJIEHHUE W,
4aCTHYHO, CTPOCHHE, HO BHEIIHE OHM HE MOXOXKH).

e Ilytu BuaooGpa3zoBaHusi (B 3aBUCUMOCTH OT XapaKTepa H30JISINH):
anjionampuveckoe W - CUMRAMpPUYecKoe.

* AlonaTpuyeckoe (nian reorpadguyeckoe) BHA000pazoBaHHe -
o0pa3oBaHNe HOBBIX BHIOB B PE3yJibTaTe CMEHBI POAMHBI, pacceie-
HHUsS Ha HOBBIE TEPPUTOPUH H/WIKM HPOCTPAHCTBEHHOro obocobie-
HUsA HOHyHS{HHﬁ, CONIPOBOKAAIIECTIOCSI BO3HUKHOBCHUEM IIPUCIIO-
cOOJIeHHH K HOBBIM YCIOBHSM CYLIECTBOBaHUS (npumep: obpasosa-
HHUE TOABHIOB CepeOpUCTON Yallku M KiymH B paifone CeBepHOTO U
Banruiickoro mopeit).

e CumnaTtpuyeckoe BHI000pa3oBaHHe - o0pa3oBaHHWE HOBBHIX BH-
JO0B H3 0}1HOI>‘I MOmyJIIMuK MAaTCPUHCKOIO BHUJAa IPU BO3HHKHOBC-
HUM MEXJy IpynnaMu ocoOeil 6MoJIOrMuecKOod H30ISALHUHU.

* Cnocodbl cHMNATPHYECKOI0 BHI000pa30BaHus:

* JK0JIOTHYECKOe BHI000pa30BaHMe OCYLIECTBISETCA B PE3ylbTaTe
MPHUCIIOCOOJIEHUS K KOJIOTMUECKUM YCIOBHUAM U AU(PepeHIHanuN
MAaTEpUHCKOTO BHJAAa Ha 3KOJOTH4YCCKHE pacChl (HOJIBI/I)IBI), KOTOPBIC
MOTYT CTaThb OCHOBOW HOBBIX BUJIOB (npuMep: BO3HUKHOBCHUC Ha
CKalluBa€MbIX JIyrax TIIOABHUAOB paCTCHUA 0O0JBIIOTO IIorpeMka,
LBETYIUX JUOO TOJIBKO 0, 16O TONBKO MOCIE CKAIIUBAHUSA);

* Bnnooﬁpasonanne nyTeM MNOJUIVIOUAU3ANNN - IIPU CIIOHTAaHHOM
00pa30BaHKUU IOJIUIUIOUJIOB, KOTOpBIE, KaK IpaBuio, 6ojee KHU3HE-
CIOCOOHBI U MOT'YT BBITCCHUTD MaTepHHCKHﬁ BUJ (BTOT croco0 Ha-
OnromaeTcsl y psga pacTeHHH M HEKOTOPHIX BHUJIOB XUBOTHBIX - WTI-
JJOKOXHUX, YICHUCTOHOIUX H I[p.);

* ru0pHuaOreHHoe BHA000pa30BaHMe - TPH OTIAICHHOM MEXBH]O-
BOM M MEXpOIOBOI ruOpuau3anuy (Jame cpeau pacTeHHH - TOIIOJH,
UBBI U Jp., pEXKE CPCAU JXHUBOTHBIX - OCCTPOBBIC U KapIIOBBLIC pBI6BI,
IPBI3YHBI U Jp.) C HOCJIEIYIOUIMM YJBOCHHEM XPOMOCOM B I'€HOME.
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Ecnu oGpasoBaBmmiics rubpuj OyneT 3BOJIOINUOHHO IEPCIEKTHB-
HBIM, OH MOXET CTaTh HCXOJHBIM MaTepHaOM 111 (OPMHPOBaHHS
HoBoro Buaa. Cumraercs, uto Goinee 1/3 Bcex IBETKOBBIX pacTEeHU
(B 4aCTHOCTH, CJIMBa, IIICHUIA, KallycTa, XJIOMYaTHUK U Jp.) UMe-
I0T THOPUIOTEHHOE HMPOUCXOXKJCHUE.

Mukpossonwouusa

Ml’leO3BO.]'IlO[IP[ﬂ -3TO AUBEPIreHUUA OT HOMMYJIIHUOHHOT'O 10 BUAOBOI'O YPOBHA.

« T.e. MHUKPO3BOJONOUA - COBOKYITHOCTH 3BOJIIOLNUOHHBIX MNPOLECCOB,
MIpoucCxXoAsAIuX BHYTPHU BHJAa U NPUBOAAIMHUX K €TI0 paCHICIIICHUIO
Ha nomyjsanguu, nmoABMABI W T.II. BIUIOTH 0 O6pa30BaHI/I${ HOBBIX
JAOYCPpHUX BUIOB.

M3ameH4umBoCTb
{myTaumm, ux kombuHaLum)
Opend reHos
Floton Tos08 leHeTUKO-aKonoM4ecKue |~
PAKTOPH r<—1 MonynaumoHHbLIe
l BONHbI
Bopbba
3a cyuliecrsoBaHve
EcrecTBeHHbIA Usonsuins
orbop
Bo3sHukHOBEHWE
W COBEpLUEeHCTBOBaHWe BupoobpasosaHue
npucnocobnexun

Puc. 4.1. Cxema MHKPO3BOJIOLHH

4.4. Makpo3BoJsiouusa

[loHATME 0 MaKpO3BOMKOLUYK

Makpo3BOJIOLUA - 3TO IBONIOLHOHHBIC IPeoOpa3oOBaHUSA, HPHUBOJISA-
ImHe K BO3HUKHOBEHHUIO CHCTEMATHYECKUX Ipynn Oosee BBICOKOTO
mopsiika, 4eM BHJ (T.e. poJ, CEMEWCTBO, OTPSI U T.1.).

T.e. MakpodBOJIIOLUSA - 3TO HAJBHUIOBAS BOIIOIUS.
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B 06H.ICM CMBICJIE MAKPO3BOJIOLUUA - 3TO IIPOUECC PAa3BUTHUA XU3HU
Ha 3emie B oejioM, BKIIroO4Yasa €€ ()KI/ISHI/I) MPOUCXOXKIACHUE.

* MaKpO3BOJ’IIOL[I/Iﬂ ABJIIETCA PE3yJbTaTOM MHOI'MX MHUKPO3BOJJIIOLU-
OHHBIX MPOLECCOB, MPOUCXOAANIINX Ha 00JIBIITHX IIPOCTPAaHCTBAX B
TE€UYCHHUE MJIUTEJIBHOIO BPEMEHU.

* B ocHOBe MaKpoO- U MUKPOSBOJIIOIHHU JIEKAT OAHU U TC K€ 3BOJIIO-
HIUOHHBIE 3aKOHOMEPHOCTH.

®opMbl (cm0co0bI OCYymIECTBJICHHS) MAKPO3BOJIOUUM: OUGeP2eHM-
Haa, (uiumHYecKas, napanienvHas, KOHEEPZeHMHAA.

JMBepreHTHasi JBOJIONMA: HE3aBUCUMOE 00pa3oBaHME Ppa3IMYHBIX
MPU3HAKOB y POJACTBEHHBIX OPTaHU3MOB B IPOLECCE UX MPHCIOCO0-
JICHHS K Pa3HBIM YCIIOBHUSM CYLIECTBOBaHMSA, NPUBOJSAIIEE K pacrany
OJIHOH CHUCTEMAaTH4EeCKOW TIpyNIbl Ha HECKOJIBKO Ipynn (HECKOIbKO
BUJOB TaJlalalrOCCKUX BBIOPKOB IIPOU3OIUIM OT OJHOTO OO0IIero
npeaKa B pe3yJbTaTe NPUCHOCOOIEHUS K Pa3HbIM BHIAM IHUILIN).

@OuauTHYECKas 3BOJIONMA: IIOCTENCHHOE, Npoucxojsdiiee 0e3 au-
BEPTeHIMH, SBOJIOLIUOHHOE H3MEHEHHe (mepecTpoiika) onpene-
JICHHOW CHCTEMaTHYeCKOH Ipymnmbl, Belyllee K BOSHUKHOBEHHUIO HO-
BOW TPYNIbI, OTINYHOW OT HCXOMHOH ((UIOTCHETUUECKHH P
NpegKkoB Jomanu: (GeHokoxyc -> S0THNNYC -> MHUOTHIIYC ->
Maparuniyc -> IUIMOTHIINYC -> 3KBYC).

MMapannenbHas 3BOJNIONMA: HE3aBHCHMOE, HapajulesibHoe (HOopMHpPO-
BaHHE CXOJHBIX aJalTHBHBIX IIPU3HAKOB Yy POOCMEEHHbIX, PaHEe
JUBEPTUPOBABUIMXCS TPy, IMONABUIMX B CXOMHBIE YCIOBHS Cyle-
cTBOBaHMA (cabie3ybocTh B ceMelcTBe KOIIAUYbMX BO3HHUKaNa 4e-
ThIpE pa3a B ABYX HE3aBHCHUMBIX pOJax).

KoHnBepreHTHasi 3BOJIONHUS: NPUOOpPETEHHE CXOIHBIX INPU3HAKOB Y
HepoOCMeeHHbIX TPYII, Pa3BUBABIIMXCS B OJMHAKOBBIX YCIOBHUAX
(cxoncTBOo GopMBI Tena y akyl, HXTHO3aBpOB M elb(QHUHOB, 00mMe
4epThl CTPOCHMS Tella y MPBITAIOUNX MJIEKOMUTAOLINX).

[naBHble HanpaBneHUa 3BONKOLUK

Hcropuyeckasi cmpaBka: 1925 r. - paspaborka A.H. CeBepuoBbM
Y4YeHHUs O IJIaBHBIX HalpaBlieHHAX 3Borouuu; 1934 r. - yrounenue
u gonosnHeHue 3toro yuenus U.U. lllmansray3eHoM.

BuonormyeckuM mporpecc - TPOUCXOASIIEE JBOJIOINUOHHBIM IIyTEM
pa3BUTHE CHCTEMAaTHYECKOW Tpynmbsl OpraHW3MOB, HAyllee B Ha-
MpaBJICHUH BO3PAaCTaHHUS HPHUCIOCOOIEHHOCTH IIOTOMKOB K OKpY-
XKalomeld cpelie Mo CPaBHEHHUIO ¢ UX MpeAKaMu. DTO - O0MmHHA TyTh
Pa3BUTHS KHBOW MPHUPOABI OT MPOCTOTO K CIOKHOMY, OT MPUMH-
THBHOTO K 0o0Jiee COBEpUICHHOMY.

> Kputepum (nIpu3HaKu) O0MOJOrH4YecKOro nporpecca:
* yBEJIMYEHHUE YHCICHHOCTU 0CO0Ei B CHCTEMATHYECKOH rpymre;
* pacmupeHue apeaysa OOMTaHMA BUAOB, COCTABIISIOIUX 3Ty TPYMITY;
* THOBbIIEHHE TeMNOB JU(pdepeHIali BHYTPH TPYIIIBL.
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+ IIpumepsl NpOrpeccUpyroOUMX CUCTEMATHYECKUX IPYIN: HACEKOMBIE,
KOCTHCTbIE PbIOBI, TPBI3YHBI, IBETKOBBIE PACTEHUS.
I'naBHble HampaB/jieHMsl 3BOJIOUHM (NYrH OMOJIOTHYECKOro Mpo-
rpecca): apozenes, an0zeHe3, Kamazenes, ZUNeEpPZeHe3.
Aporene3 (unu Mopdodusnosoruyecknii mporpecc) - mMyTb pa3BUTHUS
IPYIIBl OPraHU3MOB IOCPEJCTBOM IPHOOPETEHUS HMMH KaKHUX-TO
NPUHLMIINAIBHO HOBBIX INPUCHOCOOJIEHUH, IMO3BOJSAIOMIMX 3HAYH-
TEJIbHO PACHIMPHUTH CBOIO WM BBINTH B JIPYTYIO AOARMUGHYIO 30HY.
IIpumepbi: OTHOKJIETOYHOCTH -» MHOTOKJIETOYHOCTB; JBYXKaMepHOe
cepaue -> TpexKaMepHOoe cepjle -> dYeThpeXKaMepHOe Cep/lle;
CIIOPOBOE Pa3MHOXXEHHE -» CEMEHHOC pPa3MHOXEHHE —> IIOsB-
JICHHE IBETKA.

AnanTuBHAas 30HA - COBOKYNHOCTb YCJIOBHH, XapaKTEpHbBIX AJS OII-
peneNeHHBIX MecTOOOMTaHMil, Ile BO3MOXXHO CYIIECTBOBAHHE Op-
TaHU3MOB, PACIOJIAraloUINX ONpPEACIEHHBIMH aJanTalusiMu.

Apomopdo3 - KoHKpeTHbIe MOPPODU3NONIOrHYECKUE U3MEHEHUs, OIpe-
JIeNSI0IMe aporeHe3 TOH WM MHOM I'DYIIIBI.

 Ilpumepyl: CUMMETPHHU Tela, mojoBas AuddepeHuanus, nepexos Ha
JICTOYHOE JIbIXaHHe, MOSIBIEHUE IBYX KPYIOB KPOBOOOpAIIEHUS U Ip.

* Apomopdo3bl GOpMUPYIOTCS Ha OCHOBE HACJIEJCTBEHHOW M3MEHYH-
BOCTH M €CTECTBEHHOIr'o 0TOO0pa;

* OHHM SIBJIAIOTCS HMPUCIOCOOJEHUSAMM LIMPOKOrO 3HAYCHHs, NAIOIIUMU
npenmyuiecTsa B 60pp0e 3a CymiecTBOBaHHE, U OTKPHIBAIOT BO3MOXK-
HOCTH Ul OCBOCHHs HOBOH, NPEXJe HEJOCTYNHOW cpeabl oOuTaHUs.

AJtorene3 - HampaBJ€HHME 3BOJIOLNMHM TPYIIB OPraHU3MOB BHYTpPHU
OJIHOW aJanTHBHOWH 30HBI, CONPOBOXJAOIIEECS BO3HUKHOBEHHEM
Gonbuioro yucna OAM3KUX (OPM, PANUYAOLMIUXCS MEIKUMH, 4Ya-
CTHBIMH TIPUCIIOCOOJIEHHSIMH OJIHOTO Maciuraba.

* [Ipumepbi: 3KOJOTUYECKUE TPYNIbl MICKOMUTAIOLINX; pa3HbIE CIIO-
coOBl ONBUIEHUS M PACIPOCTPAHEHUS CEMSH M IJIOJO0B y IBETKOBBIX
pacTeHuit u ap.

* AoreHe3 BbBI3BIBAET yBEJIMYEHHE BUIOBOTO pa3HooOpa3us u Obl-
CTpOE IMOBBINICHHE YHCIEHHOCTH (ymi.

Aanomop¢o3sl (MM HMAHOATANTANMH) - 3TO MEJKHE, IBOJIOIUOH-
HO BO3HMKIIHE NMPHUCHOCOOJIEHNS K HOBBIM CHEHU(GUYECKUM YCIIO-
BUSAM Cpejbl, NIPUHIHUIHAIBHO HE M3MEHSIONINE YPOBEHb OMOJIOTH-
YeCKOH OpraHM3allMd OPraHU3MOB TPYIIBl, HO B COBOKYITHOCTH
HPUBOJAIINE K MOSBICHUIO HOBBIX CHCTEMAaTHYECKUX TPYIHI.

* [lpumepwi:. HOpPMHPOBAHUE Y3KOCIEUHATU3UPOBAHHBIX (OpPM opra-
HU3MOB: JICHUBEIl, XaMeJIeOH, TI1y00OKOBOIHbIE PBIOBI U Ap.

Kararene3 (wim o6masi merenepamms) - ocoOblil, perpecCUBHBIN MyTh
IBOJIIOLMH, PEANH3YIOUUNCA (B HEKOTOPBHIX Cllydasx) MOcie Npo-
HUKHOBEHHsSI OPraHM3MOB B OoJiee NMPOCTYIO cpely OOMTaHMS U INpH-
crocoOleHuss K Hel W 3akiIoYarolluiics B PE3KOM YNPOIIEHUU
cTpoeHHst U 00pa3a KU3HHM OPraHU3MOB.
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IIpumepul, BOBHUKHOBEHHUE Iapa3suTHUYECKUX (HOPM M CHASUETO 00-
pasa JKU3HU.

Kararese3 nmpuBOAMT K MaKCHUMalbHOW CHEIHAJIN3AIlMM OPTaHOB H
JlaXke K yTpaTe OTACIbHBIX OPraHOB M IIGNIBIX CHCTEM (Hampumep,
Mapa3uTU4YEeCKHe JIGHTOYHBbIC YEepBH JIMIICHBI OPraHOB IHUIEBape-
HUsI, pacTeHHE-TIapa3uT MOBWIMKA HE MMeeT XJopoduia).

I'unmorenes - HEIOpa3sBUTHUEC OpraHu3dMa HWJIN €T0 OTACIbHBIX OPraHOB

(pa3HOBHIHOCTH KaTareHesa).

I'mneprene3 - yBenuueHue pa3MepoB Tella, INEpepa3BUTHE OTAECIbHBIX

opranoB. Kaxnmasg cucTemaTndeckas TIpynna OpPraHH3MOB HMENa
CBOM TMraHTCKHE (OpMBI (TUT'aHTCKUE SALICPHI-AMHO3aBPbI, CIOHBI,
Kupadbl, KUTbl, HOCOPOTHU; U3 PACTEHUH - CEKBOWA U Ap.).

buogornvyeckmii perpecc - 3To 3BOJ'[}OHHOHHBIﬁ ynagokK B pa3BUTHU CHUC-

TEMaTHUYECKON TpyMIBl, XapaKTepPU3YIONMIUICS yMEHBIIEHUEM €€ BH-
JIOBOT'O MHOT000pa3usi, Cy)KeHHeM (¥ pacragoM Ha OTAEIbHBIC ISTHA)
apeajoB W CHIDKEHHEM YHCIEHHOCTH TOMYJSLIUil U ocobeil B moImyis-
nusx (BCIENCTBHE MPEBBINICHUS CMEPTHOCTH HAJ POKIAEMOCTBIO).
IIpumepovl perpeccUpyromuX CUCTEMATHYECKUX TPYHI: y PacTeHHH
- CEMEHCTBO THUHKTOBBIX (OCTaJiCI OIWH BHUI), Y >KHBOTHBIX - POJ
BBIXYXOJIeH (0CTaJOCh JTUIIb ABa BUAA), OCIBIH MEABEIb.

MaccoBas karacTpoduyeckass SIUMUHAOUA (BCICIACTBHE Maol
YUCJIEHHOCTH) MOKET MPUBECTH K BEIMHPAHUIO JAaHHOHW TPYIIIHL.
IIpuuynna OHOJOTrMYECKOro perpecca - OTCTaBaHHE TEMIIOB 3BO-
JIOIMH TPYIIBEl OT CKOPOCTH M3MEHEHHS BHEIIHEH CpeIbl.

Mopdoaornyeckuii perpecc - 3T0 ynpoleHHEe B CTPOCHHH OpPraHH3-

MOB TOTO MHOI'O BHJa B pE3YJIbTATC MyTaHHﬁ.

CpdeHumMe/lbHAA Xdpdkmepucmukd
6uos102uteckoz0 npozpecca U pezpeccd

Mporpecc Perpecc
1. VBenuyeHne YUCIEHHOCTH BUJa 1. YMeHbIIEHNE YUCIEHHOCTH BUA
2. Pacmupenue apeana 2. CyxeHue apeana
3. O6pa3oBaHUe HOBBIX MOMyNANHi - |3. YMEHbIIEHHE Pa3HOOOpa3us MoImy-
IOABUI0B, BUOOB JTS{I.U/II‘/’I
4. Pacminpenne npucnoco6nsemoctd 4. CHUXEHHE NPHCIOCO6IIEMOCTH

3aKOHOMEPHOCTU (npaBufia) 9BONHLUN

l'[paBn.no HeOﬁpaTHMOCTH IBOJIIOIUHU: D3BOJIIOLIUA - TIPOLECC HEO0-

paTHMBIﬁ, T.C. OpraHu3M HE€ MOXKET BCPHYTHCA K IPEKHEMY COCTO-
SSTHUIO, XapaKTEpHOMY IJIsd €ro NpeaKoB.

210 IIpaBUJIO pAaCIIPOCTPAHACTCSA HAa OPraHU3M KaK HEJIOCTHYI CHC-
TEMY (KI/ITLI W UXTHO3aBpbl, BEPHYBIIUCH K XXHU3HU B BOJAC, HC DBO-
JIIOIMUOHUPYIOT B pBI6 u I[p) W Ha BHUJ KakK 3TaIll 3BOJIFOIHUH.
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* OHO He pacnpoCTpaHACTCAd Ha OTACJIBHBIC IMPU3HAKU AAJICKUX IIPEIa-
KOB, KOTOPBIC MOTYT IIOSABJIATHCA Yy INIOTOMKOB B PE3YyJbTATC o6paT-
HBIX MyTalHil.

l'[pammo NMPOUCXOKACHUA OT HECHCUUHATUZHPOBAHHBIX INPEAKOB:
HOBBIC KPYIHBIC TIpyNIbl OPraHU3MOB IPOUCXOAAT HE OT BBICIINX
Hpe}lCTaBHTeJ’[eﬁ MNPEAKOBBIX I'PYII, a OT OTHOCUTECJIBHO HECIIelua-
JIM3UPOBAHHBIX TPYIIL.

* HpmmHa 3TOro B TOM, YTO OTCYTCTBHEC CIICHHAIU3allUU IPEaoC-
TaBJACT BO3MOXHOCTH JJI4 BO3HHKHOBCHHSA HOBBIX l'IpI/ICHOCOGJ'[e-
HUH INPpUHOUIIHAJIBHO HHOI'O0 XapaKTepa (Haan/IMep, MIICKOIIUTAKO-
e Mmpou30MJin OT HECICHHUAIU3UPOBAHHBIX peHTI/IJTHfI).

[IpaBuao nporpeccupymomeil cnenuaaM3alMu: TIpyIIa, BCTYIHUB-
miasg Ha OyThb Clienuajnu3alnuu, B CBOCM JIaJ'[BHCﬁUJCM Ppa3BUTHUH, KaK
MpaBUIIO0, OyJeT yriyOJaTh 3Ty CHEIHaIHU3aIUIo.

» JlelicTBUTENBbHO, OpPraHU3M, OCBOMB KaKylo-1ubo cpeny, u panee Oy-
JACT pa3BUBATLHCA B IIpeaciiax ITOU a}laHTHBHOﬁ 30HBI (HTepOI[aKTI/I-
JIK, JIETYYUEC MBIIIH, JACTOHOI'UE, KPOTHI U }Ip)

IIpaBujo aganTHBHOI pagMallMU: UCTOPUYECKOE pa3BUTHE M000H
IPYIIBI CONMPOBOXKIACTCA €€ Pa3eICHUEM OT OJHOTO CTBOJIA Ha Ps
JAOYCPHUX TPYIII, OCBAUBAIOIINX PAa3HBIC 3KOJOTHYCCKUEC yCIIOBUA.

* Or10 IIpaBUJIO JICKUT B OCHOBC BHyTpI/IBI/II[OBOﬁ JAUBEPIreéHIIMN U Hald-
BHIOBOW wMawoananTtanui. VIMeHHO Tak o0pa3ylOTCsi MHOTHE CeMeW-
CTBa, poAbl U BUJBI )KUBOTHBIX, OCBOMBIIUX pa3HbBIC MECTa obuTanus.

3akon CeBepunoBa (3aKOH 4YepedOBaHHMS TIJIaBHBIX HampaBJeHH
3BOJIIOIMM): B Ipeaelax KOHKPETHOH MOHO(GMIMTHYECKOH (T.e.
uMmeromeil oduee NMPOMCXOXkKAEHUE) TPYNIbl OPraHU3MOB 3a IIEpH-
0JIOM aporeHe3a BCEraa CielyeT NepuoJ] BO3ZHUKHOBEHHUS 4YacCTHBIX
MPUCIIOCOOICHUN - alIoreHes.

* Ha ocHOBe 00Hux u mex dice aporeHe30B, B 3aBHCHMOCTH OT KOH-
KPETHBIX YCIOBHHM CpEABl, MOTYT BO3HHUKHYTb paziuiHvle «HaJ-
CTPOMKH» - aJJIOTEHE3BI.

4.5. OCHOBHbIe 3Tanbl 3BOJIIOLUU XXUBOIro MUpa
[Mnortesbl nponcxoxageHmnda XmM3HM

Kpeanmonmnsm: xu3Hb co3laHa TBOPHOM - borom.

I'unmoTe3a Guorenesa: coriacHO 3TOH TEOPUU KM3Hb MOXET 3apOJUTH-
csl TOJIBKO M3 KHUBOTO.

I'mnore3a mancnepmuu (I'. Puxrtep, I'. 'expmronsn, C. Appenuyc,
I1. JIazapeB): corylacHO 3TOW THUIOTE3€ XHU3Hb MOIJIA BO3HUKHYTH
OJIMH WMJIM HECKOJBKO pa3 B kocMoce. Ha 3emie xkM3Hb NOSABUIACH B
pe3ynbTaTe 3aHECEHHs €€ U3 KOCMoca.

I'unoreza BeuHoctn :xku3HuM (B. Ilpeitep, B.M. Bepnanckwuii): ku3Hb
CyIIECTBOBANA BCETa, MPOOIEMbl MPOUCXOXKICHHUS KU3ZHU HET.
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Teopusi aGuoreHesa: XM3Hb BO3HHMKJIA M3 HEKUBOH MaTepuu MyTEeM
CaMOOPTaHU3AIMH MPOCTHIX OPraHUYCCKUX COCTUHEHHII.

o Jlast cpenHUX BEKOB OBbLIM XapaKTepPHBI MPUMHUTHBHBIE MPEICTaBIIC-
HUSI, TOTIYCKABIIUE MOSBICHHUE ICJIBIX KUBBIX OPTaHU3MOB U3 HEXKHU-
BOW MaTepuH (CUMUTANOCh, YTO JSATYIIKH M HACEKOMBIC 3aBOJSTCS B
CBIPOH TOYBE, MYXH - U3 THHUJIOTO Msica, PBIOBI - U3 WA U T.II.).

* COoBpeMEHHOUN KOHKpETH3allUel 3TOW TCOPHH SBISICTCS Koauepeam-
Hasn cunome3a Onapuna - Xonoeiina.

KoauepBarHas rumore3a Omapuna - XoJiaeiiHa: >XH3Hb BO3HHUKIIA
aOHMOTEHHBIM MYTEM Ha MPOTSIKEHUU TPEX ITAIOB:

e mepBblil dTaNm - BOBHUKHOBEHHE OPraHUYECKHX BEIIECTB M3 HEOP-
FaHUYECKUX TMOJ BO3JAEHCTBUEM (HU3NUYECKUX (HAKTOPOB CpPE.sl,
CyIIECTBOBABIINX Ha ApeBHel 3emie O6onee 3,5 Mipn. et Hazaxn;

* BTOPO#i 3Tam - 00pa3oBaHUE CIOXKHBIX OHOMOIUMepoB (OENKOB,
KHPOB, YIJICBOAOB, HYKICHHOBBIX KHCIOT, MPOTEHHOUAOB) U3 MpO-
CTBIX OpPraHMYECKHUX COCAMHEHHUIl B BOJAX IEPBHYHOIO OKeaHa 3eM-
a4 U GopMHpOBaHHE M3 HHX KOAIEPBATOB - KameleK KOHI[EHTPH-
poBaHHOH cMecH pa3nu4yHBIX OmomonmmepoB. KoamepBaTel He obina-
Jlalid TeHeTHYeckoil mHpopmarnuei, odbecrieYuBaronieil ©X BOCIPOU3-
BOJICTBO M KONMHUPOBAHKE, U MOITOMY HE OBUIN (OKHUBBIMI;

e TpeTHii Tam - BO3HMKHOBEHHE B KOAalepBaTaxX JHIIOIPOTEUIHBIX
MEMOpaHHBIX CTPYKTYp M H30HpaTenbHOro oOMeHa BeliecTB U (op-
MHPOBaHKE MPOOMOHTOB - MEPBBIX MPUMUTHBHBIX I'e€TEPOTPOGHBIX
KHUBBIX OPTaHHU3MOB, CIIOCOOHBIX K CAMOBOCIIPOU3BEACHHUIO; HAYAIO
OUOJIOTMYECKOH IBOJIIOLHMH U €CTECTBEHHOIr0 0TOOpa.

[lepBBIMH HOCHTEISIMH TE€HETHYECKOW HHGOPMAIMU CTalIH MOJIe-
kynsl PHK. Oun 06pa3oBBIBaNiCh C MOMONIBIO IIPOTEHHOUIOB, MPHUTSI-
TUBAIOMINX OMNpEeJIeHHbIE HYKICOTHUIBI, .KOTOPHIE OO0BEIUHSIINCH B
nenoukn PHK. Takas PHK mecna mHpopMamuio o CTpYKType NMpOTEH-
HOHMJIOB ¥ TNpHUTATHBaja K cebe COOTBETCTBYIONINE aMHUHOKHCIOTHI, YTO
MPUBOAMIIO K BOCIPOM3BOJCTBY TOYHBIX KONMUK mpoTemHounoB. [lo3x-
nee ¢pynkumn PHK nmepemmm x JTHK (AHK crabunsnee PHK u moxer
KONHUpOBaThCs ¢ Oospmel TouHocThio), a PHK crana BeImomHATE poinb
nocpennuka mexay HTHK u Genkom. B mpouecce sponronuu npeumy-
mecTBOM o0iajganyu Te NPOOMOHTHI, y KOTOPBIX B3auMopelcTue Oein-
KOB M HYKJEHHOBBIX KHCJIOT ObUIO Hanboyiee YeTKUM.

OBonouna NpobMoOHTOB

ITpoOHOHTBl  OBUIM  @HAIPOOHBIMU  2emePOMPOPHLIMU  RPOKApU-
omamu. TIUIy W SHEPTHUIO JUIS KHU3HEACITCIBHOCTH OHH IMOJydald U3
OpraHWYEeCKHX BEIIECTB aOMOreHHOTO IMPOMCXOXJACHHSI 3a CYeT aHa-
3pobHOTO pacmemicHus (Opoxenus, win GepmeHranum). McronieHue
3aIacoB OPraHMYECKHUX BEIIECTB YCHIMIO KOHKYPEHILHUIO U YCKOPHIO
9BOJIIOIMIO MPOOHOHTOB.
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B pesynprare mpomsonuia auddepenunannus npoduontoB. OmgHa HX
4acTh (IPUMUTHBHBIE TPEAKH COBPEMEHHBIX OaKTepwii), 0OCTaBasCh aHd-
IPOOHBIMU 2emepompodhamu, TpeTepriesia MPOTPECCUBHOE YCIOKHEHHE.
Jpyrue npoOHOHTHI, COEpIKALIUE ONpPE/eICHHbIC MUIMEHTHI, IPHOOpe-
I BO3MOXXHOCTb O0pa30BBIBATH OPraHMYECKHE BELIECTBA IyTeM homo-
cunmesa (cHadaga OCCKHUCIOPOIHOTO, a 3aTeM - HpPEIKH IHaHOoOaKTe-
puil - C BbIAEICHHEM KuCIOpona). T.e. BO3HUKIU aHAIPOOHBIE A6MO-
mpogusle npoxapuomsl, KOTOPbIE MOCTENEHHO HACHIIATH CBOOOTHBIM
KHCJIOPOJIOM aTMocdepy 3emiin.

C mosBICHHEM KHCIOPOAa BO3HHKIHM aIPOOHbIE 2emepompoghvle
npokapuomsl, CyIECTBYIONME 3a cueT Ooiee 3¢p(HEeKTUBHOrO a’poOHO-
IO OKHCJICHHS OPraHMYECKHX BELIECTB, 00pa30BaBIIMXCS B pe3yJbTare
¢dorocuHTE3A.

BO3HMKHOBEHME W 3BOMOUNA SYKApUOT
N _MHOrIOK/NEeTO4YHbIX OpraHn3mMoB

AMebononobusle reTepoTpodHBIE KISTKH MOTIM IOTJIOMATh OpY-
rue HeOospImne KiIeTKH. HekoTopwle M3 «CheAeHHBIX» KIETOK HE THO-
IU W OKAa3BIBAIHCH CHOCOOHBI (YHKIHMOHHPOBATH W BHYTPH KIETKH-
X03siMHa. B OTAENBbHBIX CiIydasx Tako¥ KOMILIEKC OKa3aics OMOJIOrHh-
YeCKH B3aMMOBBITOJHBIM U NPHUBEN K YCTOWUYMBOMY CUMONO3Y KIIETOK.

e CumOuoTruyeckasi Teopusi nossieHus (okoimo 1,5 Mipa. et Hazan)
U IBOJIIONNH DYKAPUOTHIECKUX KIETOK (CHMOMOreHe3):

* OJHA TpyNIa aHa’pOOHBIX TETepPOTPO(GHBIX NPOOHOHTOB BCTyMHUIA
B cUMOHO3 ¢ a3pOOHBIMH TeTepOTPOGHBIMU IEPBUYHBIMU OaKTe-
pUsAMH, aB HA4aJlo dYKapHOTHYECKUM KJIETKaM, HMEIOIIUM B Kade-
CTBE DHEPreTHYECKHUX OPTaHOUAO0B MHUTOXOHIPHH;

e fpyras Tpylmna aHa’pOoOHBIX reTepoTPO(HBIX MPOOHOHTOB 00BEIU-
HUJIACh HE TOJBKO C a’dPOOHBIMHU T'eTepOTPOPHBIMU OaKTEpUIMH, HO
U C NMEPBUYHBIMU (OTOCHHTE3UPYIOUIMMH [IHAHOOAKTEPHUIMH, [aB
Hayajxo dyKapuOTUIECKUM KIETKaM, HMEIOIIMM B KauyecTBE dHEpre-
THYECKUX OPTaHOUIOB XJIOPOIMJIACTEl U MHUTOXOHIPHH.
KneTKku-cuMOHOHTBI ¢ MUTOXOHAPHUSAMH B JalbHEUIIEM Jald HA4ajo

[apCTBaM JKHBOTHBIX M TpHOOB; C XJIOPOIUIACTAMH - LAPCTBY PACTEHUH.

YcnoxHeHue OYKApHUOT IPUBECJIO K MMOABJICHUIO KJIIETOK C ITOJISIPHBIMU
CBOﬁCTBaMH, CIIOCOOHBIMH K B3aUMHOMY INPUTSKECHUIO U CIHUAHUIO, T.C.
K IIOJIOBOMY IIponecCy, AUINNIOMAHOCTH (CHCZ[CTBI/IC 9TOro - Meﬁ03), J10-
MHUHAHTHOCTHU U PCUHCCCHUBHOCTH, KOMOHMHATUBHONH M3MEHYHUBOCTU H T.O.

e I'mnore3nl MOSIBJEHUA MHOTOKJETOYHBIX OPraHu3MoB (2,6 Mipn.
JIeT Ha3zan):

e rumote3a ractpeu (I. ['exkenn, 1874 r.): mpeakoBeIMU GopMaMu
MHOTOKJIETOYHBIX OBUIM OJHOKJIETOYHBIE OPTaHU3MBI, 00pa3OBaB-
e OJHOCIOMHYI0 cepuieckyio KonmoHuoo. [lo3aHee 3a cueT BIs-
yuBaHWs (MHBAarWHAUMM) YacCTH CTCHKH KOJOHUH 00pa3oBaycs
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TUIOTETHYECKUH BYCIOWHBIN OpPTaHHU3M - racrpesi, moJo0HBIH CTa-
WU TacTPyNbl SMOPHOHATBHOTO PAa3BUTHS JKUBOTHBIX; IPH 3TOM
KJIETKH Hapy>XHOTO CJIOS BBIMOJHSIN IOKPOBHYIO M ABUTATEIbHYIO
(GYHKIINY, KIETKH BHYTPEHHEro closl - (yHKIWHM HUTaHHA U pas-
MHOKEHHUS,

runore3a ¢garouurteaanl (U.M. Meunukos, 1886 r.; aTa rumoresa
JIE)KUT B OCHOBE COBPEMEHHBIX IPEACTABJICHUNH O BO3HHKHOBEHUU
MHOTOKJIETOYHOCTH): MHOTOKJIETOYHBIE MPOU3OILINA OT OJHOKIE-
TOYHBIX KOJOHHAIBHBIX JXI'YyTHKOBBIX opraHu3mMoB. CrmocoboM mu-
TaHUS TaKuX KOJOHWH Obln (arommros. KimeTku, 3axBatuBIINE JO-
ObIuy, TepeMeIlalnch BHYTPh KOJOHHH, M W3 HUX 00pa3oBBIBAIACH
TKaHb - DHTOAEPMA, BBHIMOJHSIONIAS NHUIIEBAPUTEIbHYIO (YHKIUIO.
Knerkn, ocraBmmecss CHapyXwH, BBINOTHSIN (YHKIHUU BOCIPHITHS
BHEIIHUX Pa3pakeHUH, 3alIUThl U JBUXKEHHUS; U3 HUX BIOCIEICT-
BHM pa3BUJIACh MOKPOBHAs TKaHb - 3KToAepMa. YacTh KIETOK CIe-
[UaJU3MpOoBaNach Ha BHINOIHEHUH (QYHKIUH pasMHOxeHHUs. [locte-
MEHHO KOJIOHUS TIPEeBpaTHIach B TNPUMHTUBHBIA, HO IIEJIOCTHBIN
MHOTOKJIETOUHBIH Oprann3M - ¢arouurteniay. IloarBepxxaeHnem
9TOM THUIOTE3bl CIYXHUT HBIHE CYIIECTBYIOUUN, MPOMEXYTOUHBIH
MEXAY OJHO- W MHOTOKJIETOYHBEIMH, OPTaHU3M TPHUXOMJIAKC, CTPO-
€HHE KOTOPOTI'0 COOTBETCTBYET CTPOCHHUIO (harOmUTEeIIIHI.

OCHOBHbIE 3Tanbl 3BONKLUNN PACTEHUN

HUcropuyeckue 3ransl

Pa3neneHre JyKapHOT Ha HECKOJIBKO BETBEH, OT KOTOPBIX IPO-
M30LUIM pacTeHus, rpubbl W XUBOTHHBIE (okoso 1-1,5 mupna. jer Ha-
3an). IlepBble pacTeHHs OBLIM BOJOPOCIHSMHU, OOJbIIAs YaCTh KOTOPBIX
cBOOOJHO IUIaBajia B BOJE, OCTAJIbHbIC MPUKPEILISIUCH KO JHY.

[TosiBNieHHE TEPBBIX HA3EMHBIX PACTEHHUH - PUHUOPUTOB (OKOJIO
500 muH. neT Ha3aA B pe3yibTaTe IHpolecca ropooOpa3oBaHUS U CO-
KpallleHUs IJIOLaAX MOpPEH YacTb BOJOPOCIEH OKa3alach B MEJKHX
BOJIOEMAaX M Ha Cylle; HEKOTOPhIe M3 HUX IOTHOJM, APYrue aaamnTHpO-
BaJIMCh, NPUOOPETS HOBBIC MPU3HAKH: y HUX 00pa3oBalUCh TKAaHHU, KO-
Topbie 3aTeM AuddepeHuupoBalnCh Ha MOKPOBHBIC, MEXaHHUYECKHUE H
npoBojsiue; 6akTepuH, B3aHMMOACHCTBYS ¢ MUHEpallaMH 3€MHOIl Io-
BEpXHOCTH, 00pa3oBajly Ha cylie MOYBEHHBIH cyOctpat). CmopoBoe
pa3MHOXCHHE PUHHODUTOB.

BbeiMupanue puHHOPHUTOB U MOSBJICHHE IJIAYHOB, XBOIICH M mHarmo-
potaukoB (okomo 380-350 muH. ;meT Hazan); BOSHHMKHOBEHHE BEreTa-
THBHBIX OpPraHoB (4TO MOBBICHIO 3()(HEKTUBHOCTh (YHKIIMOHUPOBAHUS
OTIEJbHBIX YacTeld PacTCHMi); MOSBICHHE CEMCHHBIX I1alopPOTHHKO-
BUJHBIX U XBOWHBIX.

[losiBneHUE TOTOCEMEHHBIX pacTeHUU (0OKO0JIO 275 MIH. JIeT Hazan),
KOTOpBIE MOTJIH OOUTaTh B Oojiee CyXoi cpeie; BBIMHPAaHHE CEMEHHBIX
NANOPOTHUKOB M JAPEBOBUAHBIX CIOPOBBIX PACTEHHil; y BBICIIMX Ha-
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36MHBIX PACTCHHH MOCTENEHHAs PEIyKIHs TamjJouIHOr0 MOKOJICHUS
(rametoduTa) U mpeobiagaHue TUIUIOUIHOTO MOKOJEHUS (cropodura).
[MosiBneHne MUaTOMOBEIX Bojopocieit (okomo 195 mMuH. neT Hazanm).
[TosiBnenne MOKPBHITOCEMEHHBIX pacTeHu# (oxomo 135 muH. JeT Ha-
3a/1); pacUBET JUATOMOBBIX BOJOPOCIEH.
BriMupanne MHOTHX BUIOB pacTeHH# (0KoJo 2,5 MIH. JeT Ha3zan),
YHaJ0K JpeBECHbIX (OpPM, pacuBET TPaBSHUCTHIX; NMPUOOpPETEHHE pac-
THUTEJIbHBIM MHPOM COBPEMEHHBIX (OpM.

BuoJjornyeckue 3Tansl

1. Ilepexoo om zannouonocmu K OunjaoudHocmu. J{UTUTOMTHOCTH
CMSr4aeT BJIMSHUE HEONArOMpHUSATHBIX PELECCHBHBIX MYyTAallUi Ha JKU3-
HECIMOCOOHOCTh U JIa€T BO3MOYKHOCTh HAKOMHTH PE3epB HACICACTBEH-
HOW M3MEHYHUBOCTH. IJTOT MEPEXO0J MPOCICKUBAETCS M MPHU COIMOCTAB-
JICHUH COBPEMEHHBIX IpyII pacTeHuil. Tak, y MHOIHX BOAOpOCIeil Bce
KJIETKH, KpPOME 3HMrOT, TallJIOMIHBIL. Y MXOB Mpeo0diamaer rariouaHoe
MoKoJIeHHe (B3pOCIOe pacTEeHHE) MPU CPABHUTEIBHO ClIabOM pa3sBUTHHU
IUTUIOUIHOTO (OpraHel CcHopoHOIIeHus). Y 0oJjiee BBICOKOOPTAHU30-
BAaHHBIX OypbIX BOAOPOCICH HapsAy C TalIOMJHBIMH CYIIECTBYIOT U
nuruioniHeie ocobu. Ho yxke y HmamopoTHHKOB mpeoOiagaeT IUIUIOU/I-
HOE TOKOJICHHE, a Y T'OJIOCEMEHHBIX (COCHBI, €M U Jp.) M IOKPBITOCE-
MEHHBIX PAaCTEHHUH (MHOTHE NEPEeBbsl, KyCTaApHUKHU, TPaBbI) CaMOCTOS-
TEJIBHO CYMIECTBYIOT TOJIBKO AMILUIONIHEIE 0cOo0OM (CM. puc.).

MoxpbiTocemeHHbIe

Bopopocnu Mxun [onocemeHHble

Puc. 4.2. Cxema 3BOJIIOLMOHHbIX U3MEHEHWI pacTeHUM.

YBennyeHne pasmMepoB M 3HayeHus 6ecnonoro MoKoNeHus -
cnopoduToB (2m), peaykuusi pa3MepoB MOJIOBOr0 NOKOSIEHUS -
rametoduTtos (n)

5 3ak. 2 K»
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2. Ympama ceéasu npouecca RNONOB020 PAIMHOINCEHUA C 6000,
[EePeX0J OT HAPYKHOTO OIIOJOTBOPEHHSI K BHYTPECHHEMY.

3. Pazoenenue mena nHa opzanwvt (KOpeHb, cTeOENb, JNCT), pa3BH-
THE MPOBOJSIICH CUCTEMBI, YCIOKHEHHUE CTPOCHHS TKaHEil.

4. Cneyuanuzayus onvlleHusa C TIOMOIIBIO HAaCEKOMBIX U PacIpo-
CTpaHEeHHWE CeMSIH U TUIOAO0B KHUBOTHBIMU.

OCHOBHbIE 3Tanbl 3BONOUNN XNBOTHbIX

»  BakHeiimne OM0JOrHYeCKHE ITANBI IBOJIOINH:
* BO3HHKHOBEHHE MHOTOKIJIeTOUHOe™ u Bce QoJibllice pacuieHEHUE U
nuddepeHnranus BceX CUCTEM OPTaHOB;
* BO3HMKHOBEHHE TBEPJOTO CKeneTa (Hapy>XHOTO y WIEHHCTOHOTHX,
BHYTPEHHET0 Y MO3BOHOYHBIX);
* pa3BUTHE LCHTPAIbHOH HEPBHOW CHUCTEMBI;
pa3BUTHE OOIIECTBEHHOTO IOBEACHHUS B PAa3HBIX TPYIIaxX BBICOKOOP-
TaHU30BaHHBIX XUBOTHBIX, KOTOPOE, BMECTE€ C HAKOIUICHHUEM psja
KPYTHBIX apoMop(}o30B, MPUBENO K BO3HUKHOBEHHIO YEJIOBEKA M Ue-
JIOBEYECKOT0 00IIecTBa.

MnekonuTtatouwme

MayxooBpasHbie

[HaCEKOMbléH |_Otuus |
PakooGpasHbie Mpecmbikatowmecs

3emMHoBOAHbIE"]

YIEHWUCTOHOIME

NaHueTHnku

| KOMBYATLIE YEPBU

MOJITKOCKK

XOPOOBbLIE

UINOKOXWE
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BaxcHeliwue apomopdgosel

u ux pesyaemamsl

ApomMmopdo3bl

PesynbTaThl

JIByCTOPOHHSAS CUMMETpPHS, TpeXcaoii-
HOCTb, CHCTEMBI OPraHOB

[losiBneHMe MIOCKUX YepBei

3aaHuil OTJeN KMIIEYHUKA U aHAIbHOE
OTBEpCTHE

ITosiBIEeHHE KPYTABIX uepBeit

OpraHm JABUXXCHUSA U ABIXaHUS, KPOBECHOC-
Hasg cucremMma

[TosiBneHue KoIbYATBHIX 4epBeil

HapysxHblif ckeneT, momepeuHomoaocaras
MYCKYyJIaTypa, YJICHUCTBIC KOHCUHOCTHU

ITosiBIIEHUE YIEHUCTOHOTHX

OceBble OpraHbl XOPAOBBIX

IMosBaeHue GecuepenHbIX XOp-
JIOBBIX

Pa3nenenue tena KUBOTHBIX HA OTACIIBI

BpIX0oJ KUBOTHBIX Ha CyIIy
(CKOPIIUOHBI)

O6pa3oBaHHe YeaOCTEH

AKTHBHOE THUTaHUE

O6pa3oBaHue MOSACOB KOHEYHOCTEH y mO-
3BOHOYHBIX U IIJIABHHUKOB

PasznooOpa3sue IBUIKCHHIT

IIpeoOpa3oBaHue MIABHHKOB B KOHEYHO-
CTH Ha3eMHOTO THIa, 00pa3oBaHHE Opra-
HOB BO3AYIIHOIO ABIXaHUSA

IlosiBieHHE MEPBBIX HA3EMHBIX
MO3BOHOYHBIX - cTrerouedanos
(IPOU30ILIIN OT KMCTENEPhIX PhIO)

BHyTpeHHEe OMIOAOTBOPEHUE, MIOTHBIE
000JI0YKHU y AHI], OPOTOBEHHE KOXKHU

ITosiBnenue MPECMBIKAOIIUXCA

YeTblpeXKaMepHOE Cepllue, pasjelieHue
apTEpUATBHOTO M BEHO3HOTO KPOBOTOKA

ITosiBnenue NEPBBIX TCIIOKPOB-
HBIX XHWBOTHBIX

OG6pa3oBaHHEe MOJIOYHBIX XKEJI€3 U MAaTKH

ITosiBIEeHUE MIIEKOMUTAIOIIUX

NuTeHcuBHOC Ppa3sBUTHE KOPBI T'OJTOBHOTO
MoO3ra, NpAMOXOXIACHUC

ITosiBneHUEe 4enoBeKa

[eoxpoHonormnyeckas wkana 3emnu

KPYIMbIE YEPBU MNOCKWE YEPBU

KUWEYHOMONOCTHBIE |

KononuansHbie

[_MPOCTENLWHUE!

Puc. 4.3. PazBuTue XUBOTHOro mupa

Karapxeiickas 3pa (4,7-3,5 mupa. neT Ha3zan): Kaumam OYEHBL Kap-
KU, CUJIbHAs BYJIKAHHYECKas JESATENbHOCTh; MPOUCXOAUT XUMHYE-
CKas 9BOJIIOIUS, BO3HUKAIOT OUOMOIHMEPHI.

Apxeiickas 3pa (3,5-2,6 mupa. JeT Ha3anm) - dpa 3apOXKACHUST KHU-
3Hd. Knumam >xapkuii, akTHBHas ByJKaHHYECKas ACITEIbHOCTB;
603HUKHOBEHUE JHCU3HU Ha 3emie, TOSBICHUE HAa TPaHUIE BOIHOU
U Ha3eM HO-BO3JYIIHOW Cpej MepBbIX OpraHM3MOB (aHa’3pOOHBIX re-
TepoTpodoB) - npobuontoB. IlosBreHne aHa’3poOHBIX aBTOTPO(-
HBIX OpPTaHM3MOB, apxebakTepui, IHMaHOOaKTepui; oOpa3oBaHHE
OTJIOKEHHH rpaduTa, cepbl, MapraHia, CJIOUCTHIX H3BECTHIKOB Kak
pe3yibTaT JKU3HENEATEIbHOCTH apxeOakTepuil W IHaHOOAKTEepHUid.
B kxoHue apxes - BOSHUKHOBEHHE KOJIOHHMAJIbHBIX Bojopocnei. Ilo-
SIBICHUE KHCIOpoJa B aTMocdepe.
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IIporepo3oiickas 3pa (2,6-0,6 Miupa. et Hazax) - 3pa paHHEH KHU-
3HH; JeJIUTCS Ha paHHUH mportepo3oit (2,6-1,65 mupn. et Hazanx) u
no3gHui mporeposoit (1,65-0,6 mupa. net Hazan). XapaKTepu3yeTcs
HHTCHCHBHBIM F0p006pa3OBaHl/IeM, MHOTI'OKpaTHBIMHU ITOXOJIOZaHUSA-
MU H OJCACHCHUAMH, aKTHBHBIM (I)Ole/lpOBaHPIeM OCaaO4YHBIX IIO-
pon, obpa3oBanueM B aTMmocdepe Kuciopoaa (B KOHIE JpBI - 10
1%), HagasoM (GOPMHPOBAHHUS 3AUUTHOTO O30HOBOTO CJIOS B aTMO-
chepe 3emuu. B opeanuueckom mupe: pa3BUTHE OJIHOKJICTOYHBIX
IPOKAPUOTUYECKUX U IYKAPUOTHUECKHX (OTOCHHTEIUPYIOMIUX Op-
raHM3MOB, BO3HHMKHOBEHHME IIOJIOBOTO Mpollecca, mepexon oT dep-
MEHTAallUM K JbIXaHUIO (PaHHHUHM NpPOTEpo30ii); MOSBICHHUE HU3LIUX
BOJHBIX PAaCTEHUH - CTPOMATOJIUTOB, 3€JIEHBIX BOJOPOCIEH M Ip.
(mo3HUN IPOTEPO30i), a K KOHILy 3pBl - BCEX TUIIOB OECHO3BOHOY-
HBIX MHOTOKJIETOYHBIX (KpOME€ XOpIOBBIX): I'yOOK, KHMIIEYHOIOIOCT-
HBIX, YEPBEH, MOJUIFOCKOB, UTJIOKOXKHUX U AP.

[Taneosoiickas spa (570-230 miuH. JNeT Ha3am) - 3pa ApPeBHEH XKu3-
HU; JeJUTCS Ha 6 TNEpUOAOB: KemOpuii, 0pOOSuK, cuiyp, Oe6oH,
Kapoon W HepMmb.

Kem6puii (570-490 muH. et Ha3an): Kaumam yMEpPEHHBIH, MaTepUK
ITanres Hauanm morpyxaThCsl B BOJABl okeaHa TeTuc. B opzanuueckom
Mupe: XU3Hb COCPEJOTOYEHA B MOPSX; IBOJIOLMS MHOTOKJIETOYHBIX
¢dbopM; paciBeT OCHOBHBIX TPYININ BOJOPOCHCH (3€JICHBIX, KPaCHBIX,
OypBIX U Jp.) © MOPCKHX OCCHO3BOHOYHBIX JXUBOTHBIX C XUTHHOPO-
dochaTHOl pakoBHHOM (0COOCHHO TPUIOOUTOB U apXeEOIEaTORB).
OpnoBuk (490-435 MuH. JeT Hazaln): Kaumam TEIUIbIA, MOTrpyxe-
Hue Ilanrem pocturaer mMakcumyma. B koHne mepmona - ocBoOOX-
JICHUE OT BOJBI 3HAYMUTEIbHBIX TEPPUTOPUH. B opzanuueckom mupe:
obunue u pazHooOpasue BOJOPOCIEH; MOSBIECHHE KOPAJUIOB, MOp-
CKHMX HIVIOKOXXKHX, IOJIYXOPAOBBIX (TPalTOJMTOB), NMEPBBIX XOPIOBBIX
(6GecueqoCTHBIX PBIO) M MEPBBIX HA3EMHBIX PACTEHUU - PUHHODU-
TOB. ['0CIOACTBO TPUIOOUTOB.

Cunyp (435-400 muiH. neT Ha3ajx): Kaumam 3acylUlIMBBIA W TpO-
XJIaJHBIH; MPOUCXOAMUT MOABEM CYIIM M HHTEHCHUBHOE Topoobpazo-
BaHue; KoHueHrpauus O? B atmochepe nocturaet 2%; 3aBepiraeTcs
(GopMupoBaHHe 3alIMTHOTO O30HOBOTrO cilios. B opzanuueckom mu-
pe: 3aceieHHe CyIIU COCYAMCTBIMH PacTEHUSMHU (pUHUODUTAMH) U
(GopMupoBaHue Ha Heil TOYBBI; BOSHUKHOBEHHE COBPEMEHHBIX I'DYIII
Bojopocield U GuOOB; pacuBeT B MOPSAX TPUIOOHUTOB, I'PANTOJIUTOB,
KOopalllioB, PaKOCKOPIIMOHOB, MMOABJICHUE HYCIIOCTHBIX XOPAOBBIX
(DaHIUPHBIX M XPSAIICBBIX PbI0) M MEPBBIX HA3EMHBIX YICHHCTOHO-
r'ux (CKOPIUOHOB).

Jeon (400-345 muH. net Hazan): Kiumam pPe3KO KOHTUHEHTANb-
HBI{; OJieJlcHeHUe, NalbHEHIINHA MOABEM CYIIHM, MOJHOE OCBOOOX-
nenue oT mopss Cubupu um Bocrounoit EBpomnsl; koHuentpanus 0,
B atMmocepe nmocrturaet coBpemeHHOUW (21%). B opeanuueckom

*
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Mmupe: pacuBeT puHHO(HUTOB, a 3aTeM (K KOHIy NepuHoaa) UX BbI-
MUpaHHE; MOSABJICHHE OCHOBHBIX TIPYNI CHOPOBBIX pacTeHUU (Mo-
X000pa3HbIX, NANOPOTHUKOBUIHBIX, IUIAYHOBHJHBIX, XBOIICBUI-
H])IX), a TAKX€ NPUMHUTHUBHBIX T'OJOCEMEHHBIX (CeMeHHbIX nmamnoporT-
HUKOB); pacUBET JAPEBHUX OECNO3BOHOYHBIX, & 3aTEM BBIMHpPaHUE
MHOTI'MX HX BHIOB, KaK H GOHBLLII/IHCTBa GGCHGHlOCTHbIX; ITOABJICHUEC
OECKpBUIBIX HACEKOMBIX M MayKOOOpa3HBIX; pacuBeT B MOPSX MaH-
OUPHBIX, KHCTECHECPBIX MW ABOAKOAbIIIALIUX pbl6; BBIXOJX Ha Ccylly
HEePBBIX YETBEPOHOIMX IO3BOHOYHEIX (cTerouedanoB) - mpenkos
3€MHOBO/JHBIX.

Kap6on (kamenHoyroabHblii nepuon) (345-280 miuH. jet Hazan):
Kaumam Xapkuil U BiaaxHbld (B CeBepHOM MOJYyIIApUU), XOJOIHBIH
U cyxoit (B IOxHOM monymapuu); Marepuku HH3MEHHBIE C OOIIHp-
HBIMH 00JIOTaMH, B KOTOPBIX LIJIO 00pa3oBaHHE KaMEHHOI'O YT W3
CTBOJIOB NANOPOTHUKOBUIHBIX. B opzanuueckom mupe: pacuser
JAPECBOBHUAHBIX CIIOPOBBIX XBOMICBUIHBIX (KaHaMI/ITOB), IJIaYHOBU -
HBIX (JIEMUIONCHIPOHOB U CUTWJIIAPUNA) PACTEHUH U CEeMEHHBIX IHa-
HOPOTHUKOBUJIHBIX; IOSBIECHUE HEPBHIX I'0JIOCEMEHHBIX (XBOWHBIX);
pacuBeT pakoBUHHBIX ame0d (dopamuuudep), Mopckux Oecro3Bo-
HOYHBIX, XpSIIEBBIX PbIO (aKyi); MOSIBICHHE Ha CyIIe MEpPBBIX aM-
¢Gubuii, IpeBHUX NPECMBIKAIOMMXCSA (KOTHJIO03aBPOB) M KPBLIATBIX
HaCEKOMBIX; BBIMUpPAaHHE IPANTOJIUTOB U MaHLUUPHBIX PHIO.

Ilepmb (280-240 muiH. JIeT Ha3aa): yCUIMBACTCS 3aCyUUIMBOCTh, Ha-
CTyMaeT IMOXOJOJaHHe, HPOUCXOAMT HHTEHCHBHOE Tropoobpa3oBa-
HUe. B opzanuueckom mupe: VCUE3HOBEHHUE JIECOB M3 APEBOBUIHBIX
NarnopoTHUKOB; PAaCIPOCTPAHEHHE TI'OJIOCEMEHHBIX (TMHKIOBBIX, XBOW-
HBIX); Hayajlo paclBeTa cTeroue(anoB U NPECMBIKAIOLIUXCS; pac-
IPOCTPAaHEHHE T'OJIOBOHOTMX MOJUIIOCKOB (AaMMOHUTOB) M KOCTHUCTBIX
prG; YMEHBIICHUE KOJMU4YECTBA BUIAOB XPAIICBBIX, KUCTCIEPBIX U
NBOSIKOJBIIIAIIKX PbIO; BEIMUPAHUE TPUIOOHUTOB.

Me3o3oiickas 3pa (240-67 MuH. jJeT Hasald) - CpeAHss dpa B pas-
BUTHUHU JKM3HU Ha 3emiie; JeNUTCSA Ha 3 NMepuoAa: mpuac, iopa, me.
Tpuac (240-195 muH. neT Ha3ax): Kaumam 3aCyIIUBBIA (TOSBIA-
I0TCSl NMYCTBIHH); HauuHaeTcs Apeldd u pas3jeleHHe KOHTHHEHTOB
(matepuk [lanres paspensiercs Ha JlaBpasuwo u ['onnBany). B opea-
HUYEeCKOM Mmupe: BBIMHPAHHE CEMCHHBIX IallOPOTHUKOB; TOCIOJ-
CTBO T'0JIOCEMEHHBIX (CarOBHMKOBBIX, T'MHKIOBBIX, XBOWHBIX); pa3BU-
THE MPECMBIKAIOIIUXCS; MOSIBICHHE TOJIOBOHOTMX MOJUIIOCKOB (Oene-
MHHUTOB), MEPBBIX AWLIEKIAAYLIINX MIEKONUTAMOIIUX (TPUKOHOIOHTOB)
U NEPBBIX NUHO3aBPOB, BBIMHUPAHHUC CTeFOLle(l)aJ'IOB U MHOI'uX BHUIAOB
XKUBOTHBIX, NPOIBETABUINX B MaJCO30HCKYIO 3DY.

KOpa (195-135 mnH. net Haszan): Kaumam 3acCyIJIUBBIH, MaTepUKH
HOJHATHL HAJ YPOBHEM MOps; Ha cyuie OoJblioe pasHooOpasme
nannmadToB. B opeanuueckom mupe: TNOsIBICHHWE NHATOMOBBIX BO-
Jlopociei; TOCIOACTBO MAalOPOTHUKOB U T'OJOCEMEHHBIX PacTeHUN;
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pacuBeT TOJIOBOHOTHX U JBYCTBOPYATHIX MOJUIIOCKOB, IIPECMBI-
KaIOMHMXCA M THUTAHTCKUX SIMEepoB (MXTHO3aBPOB, OPOHTO3aBPOB,
JUIIOAOKOB W Jp.); IOSBICHHE IIEPBBIX 3y0acTBIX NTHI (apxeo-
NITEPUKCOB); Pa3BUTHE APEBHUX MICKOMHUTAIOMIHX.

Mea (135-67 muH. neT Ha3am): Kaumam BIaXHBIH (MHOTO 60JIOT);
BO MHOTHX paioHaxX IOXOJOJaHHE; MPOJOJIKaeTcs Ipedd KoHTH-
HEHTOB; NPOUCXOJUT WHTCHCHUBHOE OTIOXEHHE Mena (M3 paKOBUH
bopamunudep). B opzanuueckom mupe: TOCIOICTBO TOJIOCEMEH-
HBIX PacTeHUH, CMEHSIONmEecss MUX PEe3KHM COKpalleHHEM; IIOsBIIE-
HUE TEepPBBIX MOKPHITOCEMEHHBIX PACTEHHH, MUX NpeoOnamaHue BO
BTOPOH IOJOBHHE Nepuoaa; (GpopMHpOBAHHE KICHOBBIX, AYOOBEIX,
9BKAJUNTOBEIX M TAIbMOBBEIX JIECOB; pPAacIBET JETAOIHUX SIIEPOB
(nTepomakTHIIE M Ap.); HaYalo paciBeTa MJIEKONUTAIOMMX (cyMdYa-
TBIX M IUTAIEHTapHBIX); K KOHI[y IIepHOJa BHIMHPAaHHE THTAaHTCKHUX
SIIEPOB; Pa3BUTHE NTHI[; NMOSBICHNE BBICIINX MICKOMUTAIONIHNX.

* Kaiino3oiickas 3pa (Hadamach 67 MIH. JIeT Ha3aJ U NMPOROIIKACTCS
[0 HacTosllee BpeMs) [eIUTCA Ha 2 MepHOAa: mpemuynslii (na-
Jleozen U He02eH) U HemeepmuuHbuli (AHmMpOnozen).

TpeTtuunsiii mepuoa (ot 67 mo 2,5 MuH. JTeT Ha3am): KAUMAMmM TeI-
JBIA, K KOHIy NPOXJIaAHEIH; 3aBeplIeHue Apeiida KOHTHHEHTOB; Ma-
TEPUKH NPHOOpPETAIOT COBpEMEHHBIE OYEpPTAaHHSA; XapaKTepHO HH-
TeHCHBHOE ropoobpa3oBanue (I'mmamam, Ansnsl, Angsl, CkanucTeie
ropel). B opzanuueckom mupe: TOCHOJACTBO OJHOMONBHBIX ITOKPHI-
TOCEMCHHBIX M XBOMHBIX PAaCTCHUIl; pa3sBUTHE CTENEH; pacLBEeT Hace-
KOMBIX, ABYCTBOPYATHIX M OPIOXOHOTMX MOJUIIOCKOB; BBIMHpaHHE
MHOTHUX ()OPM TOJOBOHOTHX MOJUTIOCKOB; NPHUOIMKEHHE BHIOBOTO
cocTaBa 0eCITO3BOHOYHEIX K COBPEMEHHOMY; LIMPOKOE paclpocTpa-
HEHHE KOCTHUCTBHIX DPBIO, 3aHMMAIOIIUX IPECHOBOAHBIC BOJOEMBI H
MOpS; JUBEPTEHIUS M PacIBET ITHI[; Pa3BUTHE M PACIBET CyMYaTHIX
W TUIAIEHTapHBIX MIIEKOMUTAIONIUX, CXOTHBIX C COBPEMEHHBIMH (KH-
TOOOpa3HBIX, KOMBITHBIX, XOOOTHBIX, XUIIHBIX, IPHUMATOB U JIp.), B
MajeoreHe - Hadalao pPa3BUTHS aHTPOIOUIOB, B HEOTEHE - IOsBIe-
HUE TPEJKOB YeJIOBeKa (JPHOMUTEKOB).

YerBepTHYHBIH MepuHoa (AHTPOMOreH; Havaiucs 2,5 MIH. JIET Ha-
3a1): pe3Koe MOXOJIOJAaHHEe KIMMaTa, THTaHTCKHE MaTEpUKOBBIE OJe-
JeHeHHs (YeThlpe JEeAHMKOBBIX IepHofa); (opMUpOBaHHE IAaHI-
madTOB COBPEMEHHOTO THNA. B opzanuueckom mupe: WCUIE3HOBE-
HUE B pe3ynbTaTe OJCACHEHHH MHOTHX JAPEBHUX BHUAOB PACTCHHH,
TOCIIOJICTBO JIBYJOJBHEIX IOKPHITOCEMEHHEIX; YMaJOK IPEBECHBIX H
pacuBeT TPaBSHHUCTHIX (HOPM PACTCHHH; pa3BUTHE MHOTHX TPYII MOp-
CKHX M IPECHOBOAHBIX MOJIIIOCKOB, KOPAJUIOB, HMTJIOKOXHX H Jp.;
BBIMUpPAHHE KPYMHBIX MJICKONHUTAIOMUX (MacTOMXOHT, MaMOHT H JIp.); o
MOSIBIIGHUE, NOUCTOPHUUECKOE M HCTOPHUYECKOE DPa3BHUTHE YEIOBEKa: Kaiito- Mezo- 5 Mpotepo-
WHTEHCHUBHOE Pa3BUTHE KOPHI TOJOBHOI'O MO3ra, MpsAMOXO0XKICHHUE. 30iickasa| 3oiickas Maneo3oiickas 30iickas
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4.6. MpoucxoxxaeHue yesioBeka
[lonoxeHne 4yenoBeka B CUCTEME XUBOTHOro Mmupa

*> BaskHeilline Hay4YHbIe TPYAbI 0 IPOMCXOKACHHUH 4YeJ0BEKa:

e «Cucrema npupoas» (1735 r.): Kapn JIlunnei onucan Bun Yeno-
eex pazymnwiii (Hormo 3ap™em3 b.) W Ha ocHOBaHMH CXOJCTBa B
CTPOCHHH MOMECTHJI €0 BMECTE C 00€3bIHaMH B OTpPSA NIPUMATOB;

o «®unocodpus 3oo0aoruum» (1809 r.): XKan Batuct Jlamapk BbICKa-
3a]l MBICTB O POJCTBE YeNoBeKa W 00e3bsH. OH CUMTAJ, YTO HUCXOJ-
HBIIl TpEJOK 4YelloBeKa - MIMMIAH3e, a JBHIKYI[MMU CHIAMHU IIpe-
BpaleHusi 00e3bsSHbl B YEJIOBEKA SBUIUCH MPSIMOXOXKICHUE U IPH-
BbIUKA I10JIb30BATHCS YENIOCTSMH TOJBKO IS JKEBAHHSA, 4TO MPH-
BEJIO K NMPEBPAICHHUIO NepeaHeil KOHEYHOCTH B PYKY M M3MEHEHHUIO
BHELIHEr0 BUJA Jinla (AHTPONOreHHAasi THIIOTe3a);

o «[IpoucxoxkaeHue 4ejoBeKa U MoJ0Boii oT6op» (1871 r.): Yapms

JlapBuH 10Ka3al HPOMCXOXKACHHE YeNOBeKa OT JPEBHHX 00€3bsH

(cuMHaabHAs Teopwus);

«Poap Tpyaa B nmpouecce npeBpauieHusi 00e3b5iHbI B YeJ0BEKa»

(1874 r.): ®puapux DHTEIBC MPHINET K BEIBOAY, YTO I'JIaBHOE BIHU-

STHHE Ha TpeBpalleHne o0e3bsHBI B YelOoBEKa OKazal Tpynd (Tpyao-

Basi TeOpu#).

CucteMaTu4ecKoe MOJIOKEeHHE COBPEMEHHOTO YeJoBeKa: Iap-
ctBo JKueommuwvie -» Tt Xopoosvie —> montun Ilozeonounsvie

kinacc Mnekonumatowue -> tnonknacc Ilnayenmapuvie -»
otpsan Ilpumamet -> cemeiictBo Jlroou (roMmuHUIb) -» pon Ye-
J106eK (TOMO) wia, pazymuslil (CaiMeHc) -> MOABUA CARUEHC.
[lonHOE Ha3BaHHME COBPEMEHHOTO 4eloBeka: UenoBeKk pa3yMHBIil
pasymubiii (Homo S$aplen$ $aplen$). K Buny YenoBex pa3ymHBII
TaK)ke OTHOCST BBIMEpIIHNK moaBuA YesloBeK pa3yMHBIH HeaHAEp-
TaJbCKUH.

IIpuznaku, ompeaeJislomiue IMOJOKEHHE 4YeJOBeKa B CHCTeMa-
THKE:
IIpuznaku Tuna XopaoBbie y YeIOBEKa:
- Hajgu4uue (Ha paHHHUX CTAagUAX dMOpHOreHe3a) XOpIHl;
- pa3BHTHE HaO XOpAOH HEPBHOW TpyOKwH;
-3aKJIaJIKa 700 XOpJAOH KHWIIEeYHOH TpyOKW, NepemHHil KOHEem KO-
TOPOH (IJI0TKA) y 3apoAbIIIedl MPOHU3aH KaOepHBIMHU LIEISAMH;
- pa3BHTHE cepila Ha OPIOIIHON CTOpOHE.
¢ OcHoBHble Npu3Haku noaTuna Ilo3BoHOYHBIE Y YeTOBEKa:
- HaJgu4Me BHYTPEHHETO CKEJIEeTa, OCHOBY KOTOPOTO COCTaBISET
[103BOHOYHUK;
- HaJIM4Me Yepemna C ABYMs OTHEJaMU - MO3TOBBIM U JIMLIEBBIM,
YEeJIOCTHOIO alnapara 4 ABYyX Hap MSATUIAIBIX KOHEYHOCTEH;
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- [eHTpajbHas HEpBHAs CHCTEMa COCTOWT M3 CIMHHOIO M T'OJIOBHO-
ro MO3ra; TOJIOBHOH MO3T IpPEACTAaBICH IIITHIO OTIEIaMHU, CO-
JepXKAMIMMHA TOJIOCTH - KEITyIOUKH;

- HapyXXHbIE (KOXHBIC) IIOKPOBBI COCTOAT U3 MHAEPMHCA U JEPMBI;

- HaJW4YHe BBICTJIIAHHOW CEpO3HOHW 00O0JOYKOH MOJIOCTH Tena, pas-
JeJICHHOM Ha TPpH OTAeNa: MepuKapj, MIeBpYy U OpIOMNHY;

- OpraHbl NHIIEBAPEHHS HAYMHAIOTCS CHAOXXEHHOW 3ybaMu moio-
CTBIO pTa, KOTOpas IEpPeXOJIUT B TIJIOTKY, 3aT€M HIyT MHUIIEBOJ,
pacUIMpEeHHBIH JKeIyAOK M KHUIICYHHK, CHAaOXEHHBIH AByMS
KPYIHBIMH JK€JIe3aMU - II€YCHBI0 U IOJIKETyI0YHOI;

- OpraHbl JBIXaHHUS COCTOSIT M3 BO3AYXOHOCHBIX ITyT€H W JIETKHX, B
KOTOPBIX IPOHCXOAWUT ra3zo00MeH;

- HanW4Yue 3aMKHYTOW KPOBEHOCHOW CHCTEMBI, COCTOAMEH W3 ap-
Tepui, MUKPOLHUPKYJISPHOTO pycia W BeH. MMeeTcs LEHTpab-
HBI OopraH KpoBooOpamieHus - cepile, pa3feleHHoe Ha apTepu-
aJbHYIO ¥ BEHO3HYIO IIOJIOBHHEI;

- HaJW4Yue OPTaHOB BBIJEICHHUS, MPEACTAaBICHHBIX IMOYKAMH U MO-
YEeBBIBOJASALUIMME HYTIMH;

- HaJu4HMe MapHBIX MOJOBBIX Xeje3, B KOTOPhIX 00pa3yroTcs rame-
THI (II0JIOBBIE KJIETKH) M CHHTE3UPYIOTCS IOJIOBBIE TOPMOHBI.

OcHoOBHBIe MPU3HAKH Kjaacca MieKonuTalomue y 4eIoBeKa:

- TENJIOKPOBHOCTE;

a TaK)Ke HaJu4ue:

- MJEYHBIX, CATbHBIX M IOTOBBIX JKEJe3;

- BOJIOCSIHOTO IIOKpPOBA;

- nudepeHnnpoOBaHHEIX 3y00B;

- nuadparmsel, pa3geiasoneld TpyaHyo U OpIOMHYIO HOJOCTH;

- YeTHIPEXKaMEpHOTO cepila M JEeBOH IyTH aOpTHI;

- MATH OTJENIOB IO3BOHOYHMKA W CEMH IIEHHBIX IMO3BOHKOB;

- CWJIBHO Pa3BUTOH KOPBHI TOJOBHOTO MO3TA;

- odopMIeHHBIX Ty0, B TOJIIE KOTOPHIX PACIOI0KEHBl MBIIIIEI, H
IICK;

- CIIOHBI, coaeprkamel GepMeHTHl, pacIlemIIomue Kpaxmail U JIp.

[pusnaku noakJacca IlianeHTapHuble y 4egoBeKa:

- BHYTpHYTpoOHOE pa3BHTHE 3apOJbIIIa;

- NMHTaHWE 3apoAbIlIa Yepe3 IJIALEHTY.

IIpusnaku orpsina Ilpumarsl y yenoBeka:

- OTHOCHTENBbHO OOJNbIIasi Macca TOJOBHOI'O MO3Ta, XOPOIIO Pa3BH-
Tasg Kopa IMepelHero Mo3ra;

- HamNpaBJICHHOCTH TJa3 Brepen (OMHOKYJISpHOE 3peHueE);

- pa3BHTass MHUMHKA;

- oamHaKoBBIe rpymnnsl kpoBu mo cucteme ABO u KU-daxrop;

KOHEYHOCTH XBaTaTEIbHOTO THUIIA C MPOTHUBONOCTABIECHHEM O00JIb-

[IOTO TAajbla OCTATbHEIM;
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- HaJMYHUEe OMOPHOW CTOIIBI,

- HaJMYHe IUIOCKUX HOTTEH Ha MajbllaX KUCTEH WM CTOII;

- peIyKLHs XBOCTOBOTO OT/elia IO3BOHOYHHKA,;

- 3aMeHa B OHTOI'CHE3¢ MOJIOYHBIX 3yOOB Ha MOCTOSIHHBIC,

- HaJWYMe MaNWULIPHBIX Y30pOB Ha Majbliax, JaJoHIX H CTOMaXx;

- HaJM4Me OJHOW Mapbl MOJOYHBIX JKEJe3 H COCKOB;

- OTCYTCTBHME CE30HHOCTH B IOJIOBOH KH3HU;

- HaJWYHe MEHCTPYaJIbHOTO LHUKJIA y CaMOK;

- IPOAOJKUTEIBHOCTh OEPEMEHHOCTH OKOJIO NIEBSITH MECSLEB;

- CXOJICTBO KapHOTHIIOB;

- HH3Kas TUIOJIOBUTOCTH (OOBIYHO OJWH JETCHBIII);

- cnaboe pa3BUTHE OPraHOB OOOHSHHUS, XOpOIIEE - OPraHOB Clyxa
U 3pEHUs;

- OJIMHAKOBBIC Mapa3uThl U OOJE3HU H IP.

Jdpyrue Hpu3HAKH, MNOATBEPKIAIOUIME POJCTBO YEIOBEKA U IKH-

BOTHBIX:

- CXOJACTBO SMOPHOHATIBHOIO Pa3BUTHA (OMOTeHETHYECKUH 3aKOH);

- HaJu4We y 4YelIOBEKa pyoumenmos W'amasuzmog (CM. HIDKE);

- TeHeTHuYecKas OJU30CTh YelIOBeKa W HPHUMAaToB (HampuMep, reHe-
THYECKUI MaTepHall 4eloBeKa M KapiIUKOBOIo IMHMIaH3e 00H0O60
cxojieH Ha 99%);

- o0Hapy»KEeHHE MCKOMAeMbIX OCTATKOB, MO3BOJIMBIINX COCTABUThH 3BO-
JIOIMOHHBIN PsJT MPEAKOBBIX MEPEXOTHBIX (HOPM COBPEMEHHOIO Ye-
JIOBEKa.

PynuMeHTHI - OpraHbl WM 9acTH OPTaHOB, KOTOPBIE OBIIM XOPOIIO
Pa3BUTHl y MPEAKOBHIX (OPM, a Y UX OTAAJIECHHBIX NMOTOMKOB HE (yHK-
UOHHUPYIOT, HAXOAATCS B CTAJANU HCUYE3HOBEHHS MM MPHOOpPETH B X0Ie
9BOJIIONIMH HOBBIE MPHU3HAKH.

VY kaxnporo udenoBeka umeercs Ooxee 90 pyOMMEHTOB: INOIYTyHHas
CKJIaJIKa - OCTAaTOK MUTATEIbHOI MEPEeNnOHKH (TPEeThe BEKO) B YTOJKE IJa-
3a, HEOHBIC BAJMKH, 3yOBI MYAPOCTH, MBIMIE HOCAa M YIIHBIX PaKOBHH,
JApBUHOB OYropok Ha YIIHOW paKOBHHE, BOJIOCSHOW IIOKPOB Ha Tele,
MTOJIKO’KHBIE MBIIIIBI (pPyIUMEHTApPHBI BCE, KPOME MHUMHYECKHX), OCTaTOK
IUTaBAaTENbHON TEPETIOHKM MEXIy MajbllaMH, TEMEHHOH TJa3, CerMeHTa-
s OpIOIIHOM MYCKYyJaTyphl, KOITYMKOBBIE KOCTH B CKEJIETE I03BOHOY-
HUKa, 9epBe0Opa3HBII OTPOCTOK CIIETION KUIIKH (aNIeHANKC) U Ap.

ATaBU3MBI - IPHU3HAKH, KOTOpPHIE OBIIM XapakTEepHBl IS OTHAA-
JEHHBIX (WIOTEHETHYECKUX IPEIKOB TAHHOTO BHAA, HE BCTPEUAIOTCS
y IOAaBISIOIEr0 OONBIIMHCTBA COBPEMEHHBIX 0co0eil 3Toro Buaa u
IUIIs MHOTZA (KpaifHe peaKo) MOSBISIONINECS Y OTAEIBHEIX €ro 0co0ei.

ATaBU3MBI YEJOBEKA: BOJIOCATOCTH, MOSBICHUE OIMOJHHUTEIbHBIX
TPYOHBIX COCKOB, XBOCTaTOCTb, KJIBIKACTOCTb, CHJIBHO Pa3BUTHIC ILIA-
BAaTEIbHBIC TMEPENOHKH MEXIy NalbllaMH, MOABHIKHBIE YIIHBIE pPaKo-
BHHBI, OCTaTKH XaOEpHBIX mIeJed B BHUAE OTBEPCTHS, BEAYILIETO H3
TJIOTKH HapyXy M pacloJiaraiomierocsi HEMHOI'O BBIIIE KJIIOYHIl U JIp.
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e OcHoBHbIe Npu3Haku Buaa YejoBeK pa3yMHBIii, OTIHYAIOIIHE
€ro OT )KMBOTHBIX:

- PE3KO YBEJIUYEHHBIH MO3TOBOH OTJEN Yepela IO CPAaBHEHHMIO C JIH-
LEBBIM;

- Gonpmoii 06seM (Gomee 900 cM’) M BHICOKHIT yPOBEHb Pa3BUTHS
TOJIOBHOTO MO3ra, OCOOCHHO KOPHI IIEPEeJHET0 MO3Ta ¢ OONBLIMM
KOJIMYECTBOM OOPO3/ U W3BHIIHUH,

- MOSIBJICHUE CO3HAHHUS U WICHOPA3JeNbHON peyd (HaJudhe BTOPOU
CUTHAJIbHOW CHCTEMBI) H CIOCOOHOCTH K aOCTPAKTHOMY MBbIIILIE-
HUIO;

- 3HAYHUTEJIbHOE PA3BUTHE TEMEHHBIX, JIOOHBIX M BHCOYHBIX JO0JIEH
TOJIOBHOTO MO3ra, Iieé COCPEJOTOYCHbl Ba)KHEHIINE LEHTPHI MCH-
XHUYECKOH NEATeNbHOCTH U PEUH;

- HaJn4ue noJ00pPOJOYHOIO BBICTYIIA;

- U3MEHEHHOE CTPOEHHE I'OPTaHH, CBSA3aHHOE C PEYbIo;

- H3MCHEHHE MPONOPLUHUIl KOHEYHOCTEH - YUIMHEHHWE HOT IO CpaB-
HEHHIO C PYKaMu;

- KOMIUIEKC IPU3HAKOB, CBS3aHHBIX C MPIMOXOXKICHHEM: 8-00pa3-
Has GopMa MMO3BOHOYHHKA, LIMPOKHUN Ta3, pa3BUThIC MKPOHOXKHBIE
W SITOAMYHBIC MBIIIIbI, CBOJYATas CTOIA, YIUIOLUIEHHAs B Iepe-
He3aJHeM HaNpaBJCHHH TIpyJHas KJIETKa, 3aThIOYHOE OTBEPCTHE
gepera MepeMeNieHo K LEeHTPY €ro OCHOBAaHHUS H Jp.;

- rubKkas KHCThb PYKH, CIIOCOOHAas BBINOJIHITH cCaMble pa3zHooOpa3-
HBIC ¥ BBICOKOTOYHBIC JBUKCHHS,

- OTHOCHMTEJBHO [JIMHHBIA M TOJCTBHIH OONBLION Manen Ha pykax,
KOTOpBIH B 3HAYMTENbHOIl CTENEHH NPOTHBOINOCTABICH OCTAlb-
HBIM MaJblaM;

- CIOCOOHOCTh K U3TOTOBJICHHUIO OPYAHUU TPYyAa;

- Majblil pa3Mep KJIBIKOB;

- yMCHBIICHHE, [0 CPABHECHUIO C MPHMATaMHU, BOJOCSHOI'O MOKPOBA
U cnenuduIecKoe pacupeneIeHue BoJIOC Ha Tele;

- yBeIMYCHHE IEPHOJA JETCTBA: Y YEJIOBEKa COOTHOIIECHUE IJIU-
TEJIBHOCTH IIEPUOJOB AETCTBA M OOIIEH MPOJOJIKUTEIBHOCTH
xu3Hu | : 5,y mpumaroB 1 : 6-1 : 13 u np.

Yenoeek 3anumaem COBEPULEHHO 0coboe nonodxcenue 6 npupode,
AGNAACH 00H03pemenuo u 6140]102”'!80’(”}%, U CoOUUaIbHbIM CYULeCmEoM.

AHTponoreHes v ero asuxyuine pakTopbl

AHTpONOreHe3 - MCTOPUYCCKHUI MPONECC BO3HUKHOBEHHS U 3BO-
JIOLUN YeJOBEeKa, CTAHOBIIEHUS €ro Kak BHJAa B pe3yjbTaTe B3anMO-
JIEedCcTBUS OMOJIOTHYECKUX U COIHATBHBIX (aKTOPOB.

JABu:kymue (axkTopsl aHTpPONOreHe3a JeisATCS Ha Ouonozuye-
CKue (XapakTepHBIC /IS BCEH JKUBOW MPHUPOIBI) U couuanvHvle (Xa-
paKkTepHbIC TOJBKO JJS YEIOBEKa).
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Asuxywue ¢dakmopel daHmponozeHesd

Buosozuveckue CoyuaneHele (P. 3SHzenbc)

HaCHC}ICTBCHHaS{ U3MCHYHUBOCThH
Bopsba 3a cymiecTBOBaHHE
EctecTBeHHBIH 0TOOpP
HOHyJ’[f{L[]/IOHHLIC BOJIHbI
Hpeiid renos

N3onsauus

TpynoBass aesTenbHOCTh (Hayanachk
C M3rOTOBJICHUS OpYAHUil Tpyna)
Hcnonp3oBaHue OrHs
OOmecTBeHHBIH 00pa3 XU3HU
MpinieHue

Peusn

Co3HaHue

*

Poab Ouosornueckux pakropon:

obecnieuenre MOPPOPUIMOTOTHIECCKUX H3MEHEHUH (NMPAMOXOKIE-
HUS, Pa3BUTOW KHCTH PyKH, KPYIHOTO TOJIOBHOI'O MO3Tra) B IpOIleC-
ce MHIUBUIYaJIbHOTO OTOODA;

BBHICBOOOXK/ICHNE TEpPEeIHUX KOHEYHOCTEH OT (YyHKIHH MepeaBHKe-
HUS ¥ UX IpHcHocoOJIeHne A HamaAeHHWs W 3al[UThl Ha paccTos-
HUM C TOMOINBIO pA3MIlYHBIX MPEIMETOB, HU3TOTOBJICHHS HPHUMHU-
TUBHBIX OPYAMH TpyAa, NpocTeiiieil TpyaoBOH NeATEIbHOCTH;
COBEpLICHCTBOBAHNE (OPM OTHOIICHHI B NEPBOOBITHOM 4YellOBEUe-
CKOM CTajieé B IpoLecce TPyNnmnoBoro ordopa, KOTOpPbI AelcTBOBA
Ha ABYX YpPOBHIX: ceMeiHOM (0TOOp HEOONBIIMX TPYMNI) W IUIe-
MEHHOM (0TOOp KPYIHBIX ITOCENEHHH WM IIEMEH).

Poas coummaasHbIX (pakTopoB (oHa Obuta BCkpeiTa @. DHrembcom
B ero pabore «Ponp Tpyma B mporecce mpeBpanicHUs 00€3bsSHBI B
YEJIOBEKaY):

caM 4YeJOBEK W UYEJI0OBEYECKOe OOIIEeCTBO OBIIM CO3IaHBI TPYAOBOIi
AeSiTeIbHOCTBIO, OOIIECTBEHHBIM TpyaoM. OTHajeHHbIC NPEAKH
YelloBeKa BHAyaje HCIOJIb30BaIH CCTECTBEHHBIC OPYAHS OXOTHI U
Tpylda, a ¢ OCBOOOKACHHEM PYKH OT MEPEIBUIKCHHS HAYald H3ro-
TaBJINBATh UCKYCCTBEHHBIC OPYIUs, NPH 3TOM Jake CaMble NMPUMH-
THBHbBIC OPYAHS OXOTHl M TpyJa YMEHBIIAIH 3aBHCHMOCTH 4YeJOBE-
Ka OT OKpYXXawleil NpUpobl;

W3TOTOBJICHHE U COBEPUICHCTBOBAHHME OPYIHI OXOTHl U TpyAa HpH-
BEJO K Pa3BUTHUI0 MEJIKHX MBIIII PYKH M BBI3BAJO COOTBETCTBYIO-
ee pa3BUTHE BCETO Tella W JBUTATENIbHBIX 30H OOJIBLIIMX MOJyLIa-
pU# TOJIOBHOTO MO3ra;

rpynmnoBoe cOTPYAHUYECTBO obecrneunBano Oojee HaAeKHYIO 000-
POHY B YCIOBHSX OTKPBITBIX JIaHAA(TOB, rie OOWUTANM HPEIKU
YeI0BeKa;

COBMECTHAsl 0XOTA Ha KPYMHBIX MJICKOMUTAIOUIMX O3BOJMIA CO3-
JaBaTh 3amachl NUIIM BOPOK M OCBOOOAMIA BpeMs IJisi U3rOTOBJIE-
HUsl 60JIiee COBEPIICHHBIX OpYAUH OXOTHI M TPyZa, BOCHHTAHHUS Je-
Tei, 3a00THI O CTApUKaxX W T. II.;
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M CTaL[HBIfI 06pa3 JKHU3HH, KOJIJICKTHBHAas OXO0Ta H CO6I/IpaTeHBCTBO

’

’

TpeOoBalu COTJIACOBAHHBIX JeHCTBUUA W oOmeHus. [locTenmeHHoe
npeoOpa3oBaHue OPTAaHM M POTOBOTO ammapara IPHUBEIO K Pa3BH-
THIO YJIEHOpPa3JdeJbHOI pedHu, KOTopas IO3BOJIHIAa OOMEHHBATHCS
nHpopmanued MexIy OTAEIbHBIMH OCOOSIMH, Pa3sHBIMH TPYyNIIaMU
U TIOKOJICHHSIMH M TE€M CaMbIM HCIIONb30BAaTh 3HAHHUS M MHAWBUIY-
aNbHBII ONBIT BCEX YICHOB TPYNIbl M HPEIbIIYIIUX I[OKOJICHUIT
(couyuanwvnoe nacneooeanue). Bmecte c pedypio y UeNOBEKa MOSIBU-
JIaCh CMOCOOHOCTh K MBIIIJIEHHUIO;

HAJM4YHe MOCTOSIHHBIX KHUJHII TTO3BOJIUIIO:

- noodepicugamsy 020Hb W WCIIONH30BATH €ro AN 00OrpeBa W INpHU-
rotoBieHuss numu. Vcnosnp3oBanue orHs s oborpesa 1amo BO3-
MOXXHOCTh YEJIOBEKY PAcCEIUThCA B 00macTsax ¢ 0ojiee XOJIOTHBIM
KJIIIMaToOM, a YIoTpeOlieHne TepMHIecKH 00paboTaHHOW KMUBOTHOMN
MUIIA OPUBEIO K M3MEHEHHUIO JKeBAaTEIHHOTO aliapaTa, YMEHbIIe-
HUIO JUIEBOTO Yepemna, JydmeMy YCBOCHHIO MUIIH, JOCTATOUYHOMY
MOCTYIUICHUIO B OPraHHW3M HE3aMEHHMBIX aMHUHOKHCIOT, YBEIHUe-
HUIO TOJIOBHOTO MO3Ta;

-YOMUHUMY CPOKU YX00a 3a OemvMu U UX 00yueHue. ITO TIpUBE-
JI0 K 2pynnoeomy Opaxy ¢ yCWICHHEM ydYacTHs caMIloB B 3aboTe o
camkax U feTsAx. CaMKH ¢ JeTbMH TOOBIBAIM PACTUTENbHYIO IMHUILY
coOuparenbCcTBOM, a OoraTtoil OenkaMu MHINEH >XKUBOTHOTO IMPOUC-
XOXJEHUsI CaMOK U JeTeil obecmeuuBanu camipl. Ecnm caMmke yna-
BaJIOCh yJIepXaTh OKOJIO ceOsl caMima, TO BEDKMBAja U OHA, W ee Je-
TH (TaK BO3HUK MOHO2AMHbLI OpaK);

- 3a6omumbca 0 0OONLHBIX UIEHAX ZPYNAbL U CIMAPUKAX - HOCHU-
TENAX LEHHOT'O0 HHIWBHAYaJIbHOT'O ONBITA 10 HM3TOTOBICHHIO OpPY-
Ui, 0 CIT0c00axX OXOTHI M T.II.

NpUpyYeHHe KMBOTHBIX H BO3JejJbIBaHHE MOCEBOB pacTeHH
MO3BOJUIO M30eXaTh TOJ0/1a U YBEIMYUTH pazHooOpa3ue MUTAHUSA.
HN3meHnenne poau ABMKYWIMX (PAKTOPOB aHTPOIIOreHe3a
buonozuueckue ¢pakmopst OCHOBHYIO POJb HTpaTH Ha HadaJIbHBIX
JTamax CTAHOBJIECHHS 4YeJOBeKa (JIpeBHEHIINEe W IpeBHUE JIIOAH).
Cdepa ux meficTBHS MOCTENEHHO Cy’)Kajach B Pe3ynbTaTe TPYIAOBOIt
NEATeNIBHOCTH 4Yel0OBEKa M CO3/JaHMSI MM HCKYCCTBEHHBIX YCIOBHIl
cymecTBOBaHHS (OAekIa, KIIWINE, OTOHb W Ap.). B Hacrosmee
BpeMsi BHYTpHBHIOBas 0oppba 3a CyIIECTBOBAHHME, €CTECTBEHHBII
0TOOp M M3OJAIMS B YETOBEUYECKUX IMOMYJSALIUIX B CHIY COLHMAIBHOI
MPUPOABI YENOBEKAa MOTEPSJIM BHUA000pa3yiomyro (yHKIUIO H BHI-
MONHSIOT JNHIIL CTAOMIH3NPYIOMYI0 (QYHKIHIO; MOMYJSIHOHHBIE
BOJHBI MOTYT CKa3bIBAaThCS TOJNHKO B MAJOHACENCHHBIX PErHOHAX;
MYTalHOHHEIN Iponecc U Apeld reHoB COXpaHSIOT CBOE 3HAUYCHHUE.
Bricokas cremeHb pa3BUTHS MO3ra W KOJUIGKTHUBHBIM TpPyJA 3HAUH-
TEIBHO 0CiIabuiau AeificTBHE OMONOTHMYECKHX W YCHIIWIH POIb COUl-
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WIbHBIX hakmopos B aHTpoIOreHe3e. YeaoBeK CTal HE TOJIBKO MpH-
crocaliIuBaThCS K cpele OOMTaHWsI, HO M IOCTENEHHO HAy4MICS W3-
MEHSATh €€ B HYXHOM Juisi cebst HampaBieHuu. JlagpHeHmuid mpo-
rpecc 4ejgoBe4YecTBa OyAeT 3aBHCETh OT COLHANIBHBIX (aKTOPOB.

OTanbl 3BONKOUUN YENoBeEKA

[lo maHHBIM MalEOHTOJIOTHH, NPEANICCTBEHHHKAMH YEIOBEKa SB-
JSIOTCA NPUMUTHUBHBIC JPEBHUE MIICKOIHUTAIOIINE - HACEKOMOSIIHBIC,
OT KOTOpPBIX MPOHM3OLUIN JIpPEBECHbIC 00E3bsSHBl - NMAPANUTEKH, J1aB-
oIMe OKOoJo 35 MIIH. JIeT TOMY Ha3aJa BETBb, BEAYLIYIO K 4YEIOBEK0OOO-
pasHBIM 00€3bsHAM.

Oxouio 25 MIIH. JeT Ha3ajJ U3 MapaluTeKOB BbIJEIMIACh IPyMIa MO-
JTyAPEBECHBIX, IMOJYHAa3eMHBIX CTaAHBIX 00€3bSH - APHOMMTEKOB, OT
KOTOPBIX MPOU3ONIIN COBPEMEHHBIE 4YeloBeKoOOpa3HbIe 00€3bsSHEI
(ropmina ¥ mWKMIaH3€e) U YETOBEK.

Cragusi mporoantpona. Okoino 9 MIH. JeT HaszaJx Ha OTKPBITHIX
MpOCTpaHCTBaX AQpPUKH MOSBHIUCH BBICOKOPAa3BHUTHIE O00E3bSHBI -
aBCTPAJIONUTEKH, KOTOPbIE IEPEJBUIAINCh B MOJYBBIIPSIMICHHOM
MOJIOKEHUN Ha JBYX HOTaxX, UMENIH CBOOOAHBIEC NMepeIHHne KOHEYHOCTH,
MOIIIHBIE YENIOCTH M 3yOBI, crmomHOW HaaOpoBHBIN Bamuk. [Iutamuce
OHH MNPEHMYIIECTBEHHO MSCHON mnwumieil. IlepefHUMH KOHEYHOCTIMHU
aBCTPAJIONHUTEKH MOIJM OpaTh NalKH, KaMHH U JAPYTHE HpPEIMETHI,
HCIIONIB3YS UX JUISl OXOTHI M 3aIIWTHI OT BparoB. M3rotoBieHue opynuit
TpyZa aBCTPAJOMUTEKaMH HE yCTaHOBJICHO.

Ilepexoanast craausa. OHOBpEeMEHHO C aBcTpamonuTekamu (3-2
MJIH. JeT Ha3ang) B A¢puke W A3WM XUJIM CYIIECTBAa, MMEIOIIHE J0-
BOJBHO KPYHHEIA Mo3T (20 800 cM’) u 3HauHTENbHO Golee OIM3KHE K
COBPEMEHHOMY YEJIOBEKY, 4eM aBCTpaJonuTeku. I[lockoibKy 3TH Cy-
LIeCTBA M3TOTABIMBAJIM W3 TajJbKH NPUMUTHUBHBIC OPYAHS TPyJa, OHU
Obutn Ha3BaHBI YesloBeKOM yMeabIM. VIMEHHO B 3TO BpeMs IPOH30-
oiesl Kad4eCcTBEHHBIH CKadYOK B IPEBpaIleHWH OOE3bSHBI B YEJIOBEKA,
CBSI3aHHBIH C W3rOTOBJICHUEM IEPBBIX NMPUMHUTHBHBIX OPYIUH TpyIa.

Craaua apxaHTpoma (apeBHeHmero deixoBeka - YemoBeka mps-
Moxoasuero). K apxanTpomaM OTHOCAT NUTEKAaHTPOIa, CHHAHTPOIIA,
aTiaHTpoma, reiaensbeprckoro vemnosexka u Ap. Iumexanmponsr xu-
au 1,5 muH. - 500 TIC. JNIeT Hazax (MX OCTaHKH OOHApY)KEHBI Ha OCTPOBE
SBa). JIns HUMX XapakTepHBl HHU3KHWH, CHIBHO CKONICHHBIH Ha3zax oo,
CIUIOMHOI HaxOpPOBHBIH BalMK, MAacCHBHAas M HE HMMEIOIIas 1og00po-
JIOYHOTO BBICTYNA HIDKHSS YEIIOCTh, HNPEHMYLIECTBEHHOE pa3BUTHE
OTAEJIOB TOJIOBHOTO MO3Ta, YIPaBIAIONUX IICHXHYECKOH IeATeIbHO-
CTBIO, 3a4aTKU peuH; pa3HooOpasme u Jmydmas, 4eM y YemoBeka ymerno-
ro, obpaborka opynuit Tpyna. Cunanmponwet xxvnu 6007400 TwIC. 1T
HazaJx B NEpHOJ oJieJleHeHHUs (MX OoCTaHKH oOHapykeHbl B Kurae O6mm3
ITexuna). Yepen CHHAHTPOIOB CXOJEH C YEPEHNOM IMHUTEKAaHTPOIIOB, HO
OTJINYAETCs MEHBIIMMH pa3MepaMu JIMIEBOTO OTHAeNA.
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Cragus maneoanTpona (IpeBHero ueinoBeka). K npeBHuM mio-
IM OTHOCST Heanoepmanvyee, paccenuBminxcsi B Adpuxe, A3un u
EBpone 300-50 TwIc. MeT Ha3an. Y HHUX eme COXPAaHHJINCh HaAOPOBHBIC
BAaJIMKW, OTHOCHTEJIBHO HHU3KHH 7100, MAacCHBHAs HIDKHSAS YEIIOCTh C
3a49aTKOM NMOJA00pOAXOYHOTO BhICTyna. HeaHmepTanbubl XWIH B HMEPHON
OJIEIEHEHHs] B IIel[epax, yMelIun AOOBIBaTh M MOAAEPKUBATH OTOHb,
MATAJIUCh PACTUTENBHONH M JKMBOTHOM NHINEH, W3TOTAaBIMBAIN pa3HO-
o0pa3Hble KaMEHHBIE, KOCTSHBIE M JEPEBSHHBIC OpPyIus TpyAa (HOXH,
ckpeOku, pyOmia, Mmajaky M T.1I.), IepelaBaii CBOM HABBIKH COPOAMYAM
W MOTOMCTBY ITOCPEACTBOM IIOKa3a M pedu. Y HUX YK€ CYLIEeCTBOBAIIH
MIJIEMEHHBIE OTHOUIEHUS W ONpPEAEICHHOE pa3/elieHHe TPyHAa: MYK4H-
HBl OXOTHJINCh, W3TOTaBIMBAIN OPYIOUs TPyZHa, KCHIIHHBI 00pabaThl-
BaJlM TYIIW )KHBOTHBIX, COOMpanIN chenOOHbIE pAacTeHUS U JIp.

Craausi HeoaHTpoma (HOBOTO 4YegoBeka). [lepBrie MOAU COBpe-
MEHHOTO THIA - KPOMAHbOHYUbL - TOSIBUINCH Ookoimo 50—40 TvIc. et
ToMy Hazaa. OHM OTJIMYAJIUCh BBICOKUM POCTOM, XapaKTEpHBIM BBICO-
KM J100M, CTIaXXEHHBIMH HaJOpPOBHBIMH BalUKaMH, Pa3BUTHIM IOJ-
OOpOIOYHBIM BEICTYNIOM, yKa3bIBAIOIIUM Ha PAa3BUTYI0 WICHOPa3Aelb-
HyI0 peyb. KpoMaHBOHIBI >KHIM POJOBBEIM OONIECTBOM, CTPOWIIH JKH-
JuIIa, OAEBANNCh B OAEXKIBl M3 HIKYpP, CIIMTHIX KOCTSHBIMH HIJIaMH.
OHu Hayanu HpHUPYYaTh KUBOTHBIX, 3aHMMAThCS 3eMIIEAENNEM, y HHUX
MOSBIJINCH 3a4aTKH PEIUTHMH W KyJIbTypbl (HacKalbHas >XUBOIHUCH).
TexHuKa M3rOTOBIIEHHS OPYIWH TpyZda cTaja coBepuieHHee. KpomaHb-
OHIIBI HAyYIJINCh OUIM(OBATH, CBEPJINUTH, 3HAIN TOHYAPHOE €0, W3-
Jenusl U3 pora, KOCTH, KpeMHs yKpamaiau pe3b0oii.

CpaBHHTENbHAS XapaKTEPUCTHKA HpeamIeCTBEHHHKOB YemoBeka pa-
3yMHOI0 IIpUBEAEHA B TabIulle Ha ClepyIolel CTpaHule.

* Oco0eHHOCTH JIBOJIIOIIMU 4YeJIOBEKA HA COBPEMEHHOM 3Tame:

* B HACTOSIIEE BPEeMs DBOJIOIHUS YEIOBEKa KaK OMOJOTHYECKOTO BH-
Jla OTCYTCTBYET, HO MPOJOJIKACTCS €ro OHOJIOTHYEeCKas SBOJIOIHS
B Ipeaciiax Buaa Ha ypOBHe OTACIBHBIX I/IHIII/IBI/I[[yyMOB;

. Z[eﬁCTBPIC €CTCCTBCHHOT O 0T60pa NpOABIACTCA Ha ypOBHe ITOJIOBBIX
KJIIETOK U 3UI'OT; COXpaHACTCA OT60p Ha y'CTOI‘/'I'lI/IBOCTL K 3apa3HbIM
60.IIC3H51M7 OT KOTOpPBLIX HET BAKIUH W JICKAPCTB (BpO)KL[eHHBIﬁ BU-
JOBOH MMMYHHTET);

. MyTaL[I/IOHHHﬁ nponecc COXpaHACT 3HAYCHUC, NOAACPIKUBAsK yHI/I-
KaJIBHOCTHh KaXxXJao0ro I/IHI[I/IBI/II[yyMa; B INOCJICAHEEC BpEMsA TEMIIbI
3TOrO IMpoIlecca B pslae PaiOHOB IIAHETHI BO3POCIH 3a CUYET pa-
JAUOAKTHUBHOI'O U XUMHYCCKOI'O 3arpsA3HCHUSA,

* W30JISILMS paHee Urpajia 3HaYUTEJIbHYI0 POJIb; €€ HapylueHue, o0y-
CJIOBJIEHHOE pa3BUTHEM TpaHCIoOpTa, oboramaer reHoGOHI dYelo-
BCUCCTBA HOBBIMU COUYCTAHHUAMU I'CHOB,



144 ¢ CnpaBOo4YHMK no BHWO/NOIrMuU <
lpedwecmaeHHUKU Yenoseka pasymHozo
(cpasHumesibHas Xapakmepucmuka)
- Heoanmponel
Mpomoar Yenoeek yme- | IlaneoaHm- P
mponsl Abili, apxau- onel (Opes- (kpomatibore
(ascmpano- ) ap P P - uckonaemiii
MpusHak numex mponel (Yeno0- | Hue /00u): yenosex
4 - -
napaHmpon, E;(ec;(a:ﬁ?l:%c; ';fg:fes COBpPEMEHHO020
3UHOWAHMpPON Y muna)
Poct 100-150 cm 150-170 cm 155-165 cm 180 cm
Ob6nem 450-550 cm’ UYenoBek yme- 1200-1500 cm® | 1600 cm’
TOJIOBHO- JIBIA —
ro mMosra 500-800 cm”.
IIutexantpon -
750-900 o’
CuHaHTpON -
1200 e’
Ocoben- |Momnsie Husxknii cko- JIo6 HU3KHIA, Honboponou-
HOCTHU YEeJICTH U HIEHHBIH 106, |COXpaHHUIHUCH HBIA BBICTYII
yepemna 3y0bl, CIUIOWI- |CIJIOIIHOM Haa0poBHbBIE
HOIl HanOpoB- |HaAOpPOBHBIH NyTH, HHXKHASL
HBIH BaJHK BAJIUK, Mac- YeJICTh Mac-
CHBHAsl HHXK- CUBHAs
HAAS 4YeNIOCTh
Peusn OrpenbHbIe IIpumutusHas | Pa3Burtne peun | Unenopas-
3BYKHU peub JenpHas peyb
Ucnons- | Het Jns 3amuThl Jus npuro- Jnsg npuUroTos-
30BaHUE OT X0J0Ja U TOBJIEHUS JEHUs MUIIU
OTHs XUIIHUKOB MUY
O6pa3 IMutanue pac- |IlepBoGsiTHOe | CTajHblif, PonoBoe obmie-
KHU3HH, TUTENbHOMH «CTaZO»; XKUIHM | KONJIEKTHUBHAs | CTBO; OJOMall-
pox numen: opy- B Hemepax; oxora, cobu- HUBAHHUE KU-
3aHATUN | AMHHas jed- H3TOTOBJICHUE | PATENbCTBO, BOTHBIX, Haua-
TEJIIbHOCTh OpyIuil Tpyjaa | U3TOTOBJIEHHUE |10 3eMIIEJENus;
OTCYTCTBYeT U3 KaMHA U KaMeHHBIX 3a4aTKU pelu-
KOCTH: 0XOTa | OpYIUU Tpyna, | TUM, KyIbTYpPHI;
Ha )XMBOTHBIX | HELEPHBIH CTPOMIIU KHU-

o0pa3 KU3HH

numa, oJexaa
U3 WKYP
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* OTIUYUTEIbHON OCOOCHHOCTBHIO OMOIOTHYECKON JBONIOIUU COBpE-
MEHHOTO 9YeJOBEKa SBISIETCS PEe3KOe BO3pacTaHHE MHOT00Opa3us
noaei mo psay MopQolNoruvuecKux mnpu3HakoB (momumopdusm),
MPOSBIIAIONICECS] B CYIIECTBOBAHUU OTIMYAIOMIMXCS APYT OT ApYyra
BHYTPUBHAOBBIX TOMYJSALHI YeI0BeKa - pac.

YenoBeueckune pachl

YesioBeyeckHe pachl - 3TO HMCTOPUYECKU CIIONKHUBLIMECS TPYIIIIbI
monaeil, oObeIUHEHHBIX OOIIHOCTHIO NPOUCXOXKACHUS M CXOACTBOM
MopdoIOrnuecKkuX MPU3HAKOB M OTIMYAIOMIMXCSA OT APYIHX TpyHnm IIo
COBOKYNHOCTH HEKOTOPBIX BTOPOCTEHNEHHBIX NPU3HAKOB, HE SBISIO-
LIMXCS BUAOBBIMH, B YACTHOCTH THIIOM M I[BETOM BOJIOC, LBETOM KOXH
u a3, $opMoii TONOBHI, MUIA, HOCA U Ty0, pa3pe3oM ria3, CTPOSHUEM
BEK, MPOMOPLUHIAMH Tela U KOHEUHOCTEH U Jp.

Bce uenoBeuecTBO MoApa3eNsioT Ha TpU OOJIBIIME pachl: eBpoIe-
OUJIHYI0 (€BPa3HICKYyI0), MOHIOJOUAHYK (a3UATCKO-aMEPUKAHCKYIO)
U HerpoMAHYI0 (aBCTPalo-HETPOUIHYIO, HWIIM 3KBATOPHAIBHYIO).

» Xots 0ojblIMe pachl 3aMETHO OTJIMYAIOTCS APYT OT Apyra IO KOM-
IUIEKCY BHEIIHUX HPHU3HAKOB, OHHM CBS3aHBl MEXIy co0o# psgom
MPOMEXYTOYHBIX THIIOB, HE3aMETHO HEPEeXOAALIUX OJUH B JAPYroi
U BO3HMKIIUX BCJIEACTBHE Pa3BUTH OOIIECTBEHHBIX CBs3EH, pocTa
MHUT'PALMOHHBIX MPOLECCOB M MEXKPACOBBIX OPaKoB.

* PacoBble mpusHaku HacnenCTBEHHbl. OHM BO3HUKJIM B JAJEKOM IIPO-
LJIOM TIOJ BIMSHHEM CPeObl U HOCHJIM aJalTHBHBIA XapakTep.

* NOMYJSLHMOHHBIC BOJIHBl UIPad 3aMETHYIO POJb €lll¢ B HEeJaBHEM
MpoHIIOM (TaK, B CPEJHHE BEKa 3MHMJIEMUU YyMBl U XOJIEPBI MPHUBO-
JUIM K THOeNM JAeCATKOB MHJUIMOHOB 4eJoBeK). HblHe uucieH-
HOCTbH 4YE€JOBEYECTBA HE IOJBEP)KEHA TAKMM KOJIeOaHMAM, XOTs Ha-
6uparomas temnsl snugaemus CIINM/{a MoxeT mpuBeCTH K PE3KOMY
COKpAICHUIO YHCICHHOCTH HACEJICHUs 3€MHOrO IIapa;

Mpu3Haxku yesiogeyeckux  pac
Paca
MpusHak

EeponeoudHas | MoHzon0udHas | HezpoudHas
IBer KoXuU CBeTnslif - XKenrosato- TeMmHBIH

CMYTJIBIH CMYTJIbIH
CrpykTypa, UBET IIpsimbie, cBeT- Yepusie, xect- | Kypuassle,
BOJIOC JIble WU TEMHBIE | KHeE, NpsMble yepHbIe
®opma nuna, V3koe nuno, JIluno mnockoe, Hoc mupo-

Hoca, ry6 Y3KHH BBICTY- IMHUPOKOE, HOC KUH, NI0CKUH,
namomui Hoc, KOPOTKHUH, T'yObl | r'yObl TOJICTBIE
ry0bl TOHKHE TOHKHE, Tlla3a

Y3KHE C KOCBIM
paspesom

IBer ruas Ot cBetno-rony- | TemHBbIe Temusble
OBIX 1O YEPHBIX

CreneHb pa3BUTHSI CunpHas Cnabas Cpenuss

BOJIOCAHOTO IOKpOBa
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* OcHoBHbIe (aKTOpBI pacoreHesa:
* HacJIEACTBEHHAas M3MEHYHBOCTE;
* ©CTeCTBEHHBIH 0OTOOp;
* npeiid reHos;
* paccelieHHE B pa3HbIe KIMMATHYECKHE 30HBI M M3O0JIALHS.

EcrecTBeHHBIH OTOOp COXpaHSI W PACIpPOCTPAHSII B IMOMYJALHH
aJanTHBHBIE NPHU3HAKH, ITOBBIIMIAIONHE >XHU3HECIOCOOHOCTH 0COOEH.
Jpeii¢p reHoB B ManbIX IO YUCICHHOCTH HOMYJSAIUAX JIONEH 3aKpern-
JS1 HEWTpasibHbIC MPH3HAKW, HE MOBBINIAIOIINE W HE IOHWXKAIOIIKE B
JAaHHBIX YCJIOBHUSAX BBDKMBACMOCTh MOTOMCTBA. MUTrpauus NpUBOIUIA
K TOSBICHHIO HOBOW H30JMPOBAHHOW NOMYJSLHH, XapaKTEepU3YIO-
mieiics 3HAYUTENbHBIM T€HOTUIHYECKHM oJHOOoOpasuem (3¢¢ekT oc-
HoBaTes ). Ciy4aiiHble IPU3HAKY B TaKOW MOMYJSALUH, NPUHECCHHbBIC
HEMHOTUMH WIEHAaMHU - OCHOBATEISIMH PAachl, COXPAaHUINCH B PE3yJb-
Tare OIM3KOPOJCTBEHHOTO CKPEUIMBAHMS M CTAlNM HpH3HAKaMH Bcei
pacsl.

Pacel mosiBIIIMCE B pe3yibTaTe pacceleHHus W reorpadguueckoil u3o-
JSUUH TPEAKOB COBPEMEHHBIX JIOJeil B pasHbIX IPUPOJHO-KIMMATH-
yeckux ycioBusx. [lepBoe pasnenenne eawHON adpUKAaHCKOH BETBH
monel Ha 1Be (HETPOMIHYIO M €BPOIEOHIHO-MOHTOJIOMAHYIO) MPOU30-
nuto okoso 40-100 TeIc. neT Ha3ax Ha CTaIuUU HaleoaHTpoma. BTopeM
OBIJIO pa3jelieHHe EeBPONEOUAHO-MOHTOJIOMAHONH BETBH HA 3amagHyIo
(eBpOMIEOMAHYI0) M BOCTOYHYIO (MOHTOJIOHWJHYIO), YTO COOTBETCTBYET
BPEMEHH 3aCEJICHHUs HOBBIX TEPPUTOPHUN MEPBOOBITHBIMHU JIOAbMH.
> EXMHCTBO BCEX pac MOJTBEPIKAAETCH:

* HaJuuueM OOIIMX BHJOBBIX HMPHU3HAKOB;

* IJIOJOBUTOCTHIO MOTOMCTBA IMpPU CMEIIAHHBIX Opakax;

» CXOJHOCTBHIO H3MEHEHWH, HaOII0JaeMBIX B HACTOSIIEEe BpeMs Yy
MpEICTABUTENICH pPa3sHBIX pac M MPOSBISIOIIMXCS B CHHKCHHH 00-
el MacCMBHOCTH CKejieTa (FpauMau3anusi) U yCKOpeHHH (usu-
YeCKOr'0 Pa3BUTHUS OpraHu3Ma (aKcesjepamus).

Bce pacvt 6uonozuuecku pagnoyenmnsl, MeX1y HUMH HE CYLIECTBY-
€T NMPUHLUHUIIHAIBHBIX PAa3U4Uuil B CIOCOOHOCTAX K 0OydYeHHI0, TBOpYe-
CKOW ¥ TPYIOBO#l NEsATEIbHOCTH. Pa3nuuusi B ypOBHE Pa3sBUTHS KYJIbTY-
pPBl U TEXHHKH HApOJOB Pa3HBIX pac 3aBUCAT OT OONIECTBEHHO-IKOHO-
MHYECKHUX YCIIOBHH.
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5. dkonoruna n 6unocepa

5.1. dDkonorns Kak Hayka
[lpeameT n 3agavn 3KoNorum

Jkosaorusi - obOmebuonornyeckas Hayka O 3aKOHOMEPHOCTSIX
B3aUMOOTHOLICHHH OpPraHMU3MOB MeXay co0oil M ¢ OKpyXawmeld ux
cpenoii. JKocHcTeMa - CIMHBII NPUPOAHBIA KOMILIEKC, 00pa3oBaH-
HBII )KMBBIMH OpPTaHM3MaMH U Cpeloil oOuTaHMUs.

OO0BbeKTHI IKOJIOTMHU - PA3IMYHbIC YPOBHU OPraHU3alUU JKUBOTO,
HAYMHAs C OpPraHM3MEHHOTO, U 0oJiee BBICOKHE, HaJOPTaHU3MEHHBIC
CHUCTeMBI - TIONMYJANHWH, OHOLEHO3Bl (coolmecTBa), OHOTEOIEHO3BI
(pxocuctemsl) u 6uochepa B meIoM;

* BoO3HMKHOBEHHE IKOJOTHH:

1866 r. - O. I'exkkenb BBEN TEPMHUH «IKOJIOTHUS» IS 0003HAYCHUS

«obuiel Hayku 00 OTHOIICHHSX OPraHU3MOB K OKpYIKaroleil cpeue»;

* 1877 1. - K. MébGuyc ob6ocHOBaN MIpenCTaBICHUE O OMOIEHO3€ Kak
«rny6oKOM 3aKOHOMEPHOM COYETaHHH OPraHH3MOB B OIPEJCIICH-
HBIX YCJIOBHUSAX CpEIbI»;

* 1926 r. - B.W. Bepnanckuii paspaboran yueHue o O6mocdepe Kax
rino0anpHON 0000YKe 3eMJIM, B KOTOPOH «OCHOBHOW XOJ TCOXHU-
MHYECKUX M IHEPreTHYECKHX NPEBPALICHUH ONMpPEAeseTCs] KUBBIM
BELICCTBOMY;

* 1935 r. - A. TeHcin BBIJBUHYJ HOHATHE 3KOCHCTEMBI KaK COBO-
KY[NHOCTH OPTaHM3MOB W HEOPTraHHYECKOH cpeibl, 00beAMHEHHBIX
00LIMM KPYrOBOPOTOM BEILIECTB U NMPEBpAlCHHUEM YHEPIHH;

* 1942 r. - B.H. CyxkaueB co3gan yueHue o OMOTEOICHO3E KaK JKO-
CHUCTEME, OTHOCUMOW K ydaCTKaM CYIIH, 3aHATOH ONpeIeICHHBIMU
eIMHUIIAMH PACTUTEIbHOCTH - (uTOLEHO3aMU (PACTUTEIbHBIMU
coobmecTBamn).

3apaym 3KoJ0rum

e T'1aBHas TeopeTHYecKass M NMpaKTH4YecKasl 3aJaya - pacKpbITHE
00mKUX 3aKOHOMEPHOCTEH OpraHM3aluy XKHU3HH H pa3paboTka Ha
WX OCHOBE MNPHUHIWIIOB PAlMOHATHHOTO HCIOJB30BAHUA IPHPOJ-
HBIX PECypCOB B YCIOBHSX IIOCTOSHHO BO3PACTAIOIIETO BIHMSHUS
yenoBeka Ha Ouocdepy;

¢ YacrHble 3a7a4n:

* BBIICHEHHE OOMMX 3aKOHOMEPHOCTEH B3aMMOOTHOUIEHHWH oOpra-
HU3MOB C ()aKTOpaMH OKPYXKAIOIIEH CpeIbl - o0uias IK0a02uUs;
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* U3y4YeHHEe 3aKOHOMEPHOCTEH OpraHM3alUU Pa3THYHBIX COOOIIECTB
(6MOLIEeH030B), UX CTPYKTYpbl W (GYHKIHOHHPOBAaHHS (IKo102UA
coobuecms);

* H3ydYeHHE KPYTrOBOPOTA BELISCCTB M TpaHC(OpPMALHH DHEPIUH B Iie-
[5X MHUTaHUS;

* HCCIIeIOBAaHUE 3aKOHOMEPHOCTEH NUHAMUKH YHCIEHHOCTH U CTPYK-
TypHl TOMYJSAIUNA, a TakXKe MPOIECCOB B3aWUMOIEHCTBUI MEXIY
MOMYJISALNUSIMH Pa3HBIX BHIOB (HONYAAUUOHHAA IKOTIO2UA);

* HCCIe0BaHWE BIMSHHUS NPUPOIHONW Cpenbl Ha OPraHH3M YeIOBEKa
(lcoyuansnaa skonozun);

* pa3paboTka METONOB O€30TXOMHBIX TEXHOJOTMH Ha MPOMBIIIICHHBIX
NPEeNNpUITHIX, CO3MaHHE HKOJIOTHYECKHM YHCTBIX IPOHM3BOJCTB
(npomvimiiennas  IKon02UR);

* CO3JaHME HayYHBIX OCHOB PAaI[MOHAIBHOTO HCIOJB30BAaHUS IPUPOI-
HBIX PECYPCOB, IPOTHO3MPOBAHNE M3MEHEHHH OKpY’KaloIled cpensl B
CBSI3U C JEATEIBHOCTHIO UYEJIOBEKA (IK0I02UA NAHOWapmos);

* pa3paboTka W BHeIpeHHE OMOIOTHYECKHX METOHOB OOpHOBI C Bpe-
IUTENSIMH U COPHAKAMU (AymiKonozus);

* OompeneleHHEe JOMYyCTUMOH CTENEeHH BMENIATENIhCTBA YEIOBEKA B
NPUPOIY H Ap.

MeToabl 3konoruu

MeTonpl SKOJNOTHHM IOAPA3ACNIIOTCS Ha noJegble W IKCHepuMeH-
mansuple. VIX codeTaHne MO3BOJISIET BBISICHUTH BCE ACIEKTHl B3aHMO-
OTHOWIEHWH MEXJy JKHBBIMH OpTraHM3MaMH ¥ MHOTOYHCIEHHBIMHI
(hakTOpaMu OKpY’KaloOIled Cpeasl W ONPEACIHUTh IyTH YIPaBICHUS
9KOCHCTEMaMH.

* IloeBble HAOMIOEHUS] OCYIIECTBISIOTCS HEIOCPEACTBEHHO B €C-
TECTBEHHBIX YCIIOBHSAX 0€3 BMemaTeNbcTBa B HaOIIOgaemble Mpo-
LECCHl W HPHUMEHSIOTCS sl KadeCTBEHHOW XapaKTepUCTHUKU HKOCH-
CTeM, M3y4YCHHs BHJOBOTO COCTaBa OPraHU3MOB M HX B3aMMOCBS3EH.
JKcMepUMEHTHI B NMPHPOAHBIX YCJOBHSAX, B OTINYHE OT HaOIIO-
NEeHUH, COMPOBOXTAIOTCA ONpPEICICHHBIMH IeJeHaNnpaBIeHHBIMI
W3MEHEHUSMH, KOTOpPBIE HCCIE0BaTENh CO3HATEIBHO IPOU3BOAHUT
B HaOmI0maeMoil IPUPOAHONH PKOCHUCTEME C LEIbI0 M3YUCHHUS DPOIH
TOTO WJIM WHOTO (akTopa.

* DKcnepuMeHTHI B J1a00pPaTOPHBIX YCIOBHUSX IO3BOJSIOT HE TOJIb-
KO BapbUpOBaTh, HO M CTPOr0 KOHTPOJIHPOBATH BIUSHUE HA JKUBBIC
OpraHu3MBbl JIOOBIX (PAKTOPOB MO 3aJlaHHOU IpOrpamMme.

* MoaenupoBanue — CO3JaHHE Mamemamuyeckux Mojeineil, omu-
CHIBAIOIIUX CTPYKTYpYy M (QYHKIHOHHpPOBaHHE dKocucTeM. Moge-
JIUPOBAaHME MO3BOJSET MPOTHO3MPOBATH C MOMOIIBIO BBHIYHCIUTENb-
HOW TEXHHWKH INPOLECCH W CHUTYalHH, BOSHUKAIOMNE B MOMYJISIHUIX
OPraHU3MOB U DKOCHUCTEMax.
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5.2. Cpepa obutaHusa u akonornyeckne akTopbl

Cpefa o6uTaHusa 1 ycnosus CcyulecTBoBaHuS

Cpena o0uTaHusl - 9acTh NPUPOAB! (COBOKYIHOCTh KOHKPETHBIX
YCIIOBHH KMBOM M HEXUBOW MPHUPOIBI), HETIOCPEACTBEHHO OKpY’KaoIas
KUBOI OpraHM3M M OKa3bIBaION[asl MPSIMOE WM KOCBEHHOE BIIMSHHE Ha
€ro COCTOSIHHE: POCT, pa3BUTHE, Pa3MHOXKEHHE, BBKHBAEMOCTh U T.II.

YcaoBusi cymecTBOBAHMUA - 3TO COBOKYITHOCTb MCU3HEHHO He00-
X00umpix GakTopoB cpenbl, 63 KOTOPHIX XUBOH OpraHH3M HE MOXET
CyIIECTBOBATH (CBET, TEIUIO, Biara, BO3AYX, MMOYBa U T.1.).

Qkonornyeckne PakTopbl U Ux knaccudukaums

Jkojoruvyeckne (GpaKTopbl - 3TO OTACIbHBIE JJIEMEHTHI CPEIbI
o0uTaHMA, CHOCOOHBIE OKa3bIBaTh BIHUSHHE HA OPraHU3MBI, MOMYJISLHAN
U NPUPOAHBIE COOOILIECTBA, BBI3BIBAS Y HUX IPUCIOCOOUTENBHBIE pe-
aknuu (aJanTamuu).

* Kuaaccupukanus sxojorudyeckux GpakTopoB mo xapakTepy aeii-

CTBUS:

* mepuoanYeckue (pakTopnl (ACHCTBYIOT MOCTOSHHO U HMEIOT Cy-
TOYHYIO, CE30HHYIO U TOJUYHYIO IHUKIMYHOCTh: CMEHA IHSI U HOYH,
NPWINBBI M OTJIMBBI, YEPEAOBAHKE BPEMEH roja u Ip.);
HemepuoanYeckue (pakTopbl (ICHCTBYIOT Ha OpraHMU3MBbl WX IIO-
MyJISIIIAA BHE3AIMHO, SMHU30MYECKN);
> Kaaccupuxanus 3K0J0ru4ecKux (paKTOpoOB MO MPOMCXOKIECHUIO:

abunoTnyeckne (pakTopsl - Bce (HAKTOPHl HEKUBOU HPHUPOIBI: ¢u-
3uyecKue, WU Kiumamuyeckue (CBET, TEMIEpaTypa, BIaKHOCTD,
NaBJIeHUE), J0aghuueckue, VI HOUGEUHO-ZPYHIMOGble (MEXaHHUE-
CKasi CTPYKTypa IOYBBI, €€ MHHEpaJbHBIH COCTaB), monozpaguue-
CcKue, Wiu opozpaguueckue (penbed MeECTHOCTH), Xumuueckue (co-
JIEHOCTH BOJIbI, Ta30BbI COCTaB BO3AyXa, pH MOYBBI M BOJBI) U Jp.;
e ouoTuyeckue (PakTOpbl - pazsHOOOpa3Hbie (HOPMBI BIUSHHS OJHUX

KHUBBIX OPTaHHU3MOB Ha KHU3HEIEATENBbHOCTH APYrux. IIpu 3TOM 0f-

HU OPraHM3Mbl MOTYT CJIYXHThb HHIIEH IS OPYrux, ObITh Ui HUX

cpenoil obutaHus, COCOOCTBOBATh Pa3sMHOKEHHIO U PacCCElICHUIO,

OKa3bIBaTh MEXaHUYECKUE, XUMHUCCKUE U JAPYTHE BO3JCHCTBUS;
¢ aHTpOMOreHHbie (PaKTOPBI - pa3HOOOpa3Hbie (OPMBI IEATEILHOCTH

4eJI0BeKa, U3MEHSIOIINE MPUPOAY KaK Cpelly OOMTaHUS APYTHUX BUAOB

WM HENOCPEICTBEHHO CKAa3bIBAIONIMECS HAa WX JKU3HH (3arps3HeHue

OKpY’KaloIIeH Cpeibl 0TXOJaMH MPOMBILILICHHOCTH, 0X0Ta M Ip.).

3aKOHOMEPHOCTU AeNncTBusa
akonornyeckmnx PakTopoB Ha opraHU3Mbl

¢ XapakrTep AeHCTBHSA IKOJOTHYeCKUX (paKTOPOB HA OPraHU3MBI:
* KaK pasopajicumenu OHYU BBI3BIBAIOT IIPUCIOCOOUTENbHBIE H3MEHE-
HUA (QHU3UOJOTUIECKUX M OMOXMMHUYECKUX (YHKIHH;
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* KaK ozpanuyumenu OOYCIOBIMBAIOT HEBO3MOXHOCTh CYLIECTBO-
BaHUS TEX WM MHBIX OPTaHHU3MOB B JaHHBIX YCIOBUSIX;

* KaKk Mooughukamopsl ONpenensoT Mopdorornyeckue, CTPYKTYp-
HO-(QYHKIMOHAIbHBIE U AaHATOMHYECKHE U3MEHEHHs OpPTraHU3MOB;
« KaK CHUZHAIbl OHU CBUJCTENBCTBYIOT 00 M3MEHEHHUSX Apyrux ¢dak-

TOPOB CpEabl.

Ilo cuie Bo3aeiicTBHS Ha OPraHU3M DKOJOTHYECKHE (DAKTOPBI
HOJIpa3/essTCs Ha:

* OINTUMAJbHbIC;

* HOpMAJIbHBIC,

yraeramomue (CTpeccoBbIe);

* IpeJeNbHEIC,

» OrpaHHYUBAOLIKE.

IIpeneibl BHIHOCJAMBOCTH OPraHM3Ma - 3TO JHANa30H HHTEHCHUB-
HOCTH (akTOpa, B TpaHUIAX KOTOPOTO BO3MOXHO CYIIECTBOBaHHE
opranusma (cMm. puc. 5.1). DTOT Inama3oH OTpaHUYEH KpalHWMHU IOpPO-
TOBBIMH TOYKAMM MHHHMYMa M MaKCHMYMa U XapakTepuU3yeT moJe-
panmuocmy opranuzMa. IIpy MHTEHCHUBHOCTH (pakTopa, MEHbIIEH TOY-
KA MHUHUMyMa (HHXKHEro Ipejeia) WM OOJibLIed TOYKH MaKCUMyMa
(BepxHEro Ipenena) OpraHu3M IMoTrudaert.
Mpepen BbIHOCIMBOCTH
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3oHa MHTEHCMBHOCTD 3oHa ry,Kenb
Tnbenb yruerenns cakTopa YrHeTeHus

Puc. 5.1. OeiicTBMe 3aKonoruyeckoro dakropa Ha OpraHu3Mbl

Buonoruyeckuii onTumMyMm - Hanbosiee OGmarompusiTHas IS opra-
HHU3Ma HHTCHCUBHOCTH (akTopa. 3HAUCHHS HHTEHCHBHOCTH (akTopa,
nexxaniue BOIM3W OMOJIOTMYECKOr0 ONTHMYMa, COCTaBIISIIOT 30HY OMN-
THMYMa.

30HBI cTpecca, YTHeTeHUs! (MM MecCMMYMAa) - IMama3oHbl C pe3-
KM HEJOCTaTKOM HIU H30BITKOM ()aKTopa; B 3THUX 30HAX HHTCHCHB-
HOCTh (hakTOpa JIEKHUT B TpEaesiaX BBIHOCIUBOCTH, HO BBIXOJIUT 3a
TpaHUIBl OHOJOTHYECKOTO ONTHUMYyMa.
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30Ha HOPMAJIBHOW KU3HeAeATEIbHOCTH HAXOAUTCS MEXAY 30-
HOH ONTHMyMa M 30HOHW meccumyMma (cTpecca).

To/IepaHTHOCTBH - CIIOCOOHOCTH OPTaHM3MOB BBHIHOCHUTH OTKIJIOHE-
HUSI DKOJIOTHYECKOTO (aKTOpa OT ONTHMAIBHBIX I ceOs 3HAaYeHUH.

* OnHa ¥ Ta )K€ MHTEHCHUBHOCTH (pakTopa MOKET OBITh ONTHMAaIbHOM
JUISL OTHOT'O0 BHJa, YTHETarome# (CTpeccoBoil) Ans APyroro M BBI-
XOJHTH 3a Mpeneiasl BEIHOCIUBOCTH JUISI TPEThEH.

JBpPUOHMOHTBI - OPTaHHU3MBI, CIIOCOOHEIE BBIAECPKUBATH 3HAUU-
TEJIbHBIE OTKJIOHEHHS OT OMOJIOTMYECKOT0 ONTHMyMa (T.e. HUMEIOIIHe
IMIMPOKHE MpPENebl BEIHOCIUBOCTH); npumep. Kapach CIIOCOOEH XKHUTH B
pPa3IUYHEIX BOJOEMaXx.

CTeHOOMOHTBI - OPTaHU3MBI, ISl CYNIECTBOBAHHUS KOTOPHIX HEOO-
XOJUMBI CTPOTO OTpEeaeICHHBIE, OTHOCUTEIBHO IOCTOSHHBIE YCIOBHS
cpensl; npumep: (Gopenb oOMTAaeT TOJBKO B BOJOEMax C BBICOKHM CO-
IepKaHueM KHCIopoa.

JKOJ0ruYecKasi BaJeHTHOCTb - CIIOCOOHOCTH OpraHM3Ma 3ace-
JATH pa3HOoOOpa3HbIe cpeabl OOMTAHHUS.

JKoJiornyeckasi MJIACTHYHOCTb - CIIOCOOHOCTH OpraHM3Ma ajar-
THPOBAThCS K OINpEIeIeHHOMY AMana3oHy H3MEHYMBOCTH (akTopoB
Cpemsl.

B3anmMoaencTBne aKoorndyeckux PakTtopos.
OrpaHunymBaWmnin dakTop

KomniexkcHoe Bo3jeiicTBue GaKTOPOB: dKOJOTHUIECKHE (HAKTOPHI
BO3JCHCTBYIOT Ha )XMBOH OPraHW3M KOMIUIEKCHO, T.€. OJHOBPEMEHHO
U COBMECTHO, IpHYEM JeHCTBHE OZHOTO (akTopa B ONpEeIeICHHON
CTENEHM 3aBHCHT OT MHTEHCHUBHOCTH Apyroro ¢akropa. [Ipumepui:
JKapa Jierde MepeHOCHUTCS B CYyXOM BO3AyXe, YeM BO BIIXXHOM; 3aMep3-
HYTh MOXXHO OBICTpEe NpH MOpO3€ C CHIBHBIM BETPOM, 4eM B Oe3BeT-
pEHHYIO TOTOAY H T. 1.

¢ dekT KOMMEHCAUMHU - SBICHHEC YAaCTHYHON KOMIICHCALIMH HE-
nocTtaTka (M30BITKA) OJHOTO IKOJOTHUECKOTO (hakTopa M3OBITKOM (He-
JOCTATKOM) IPyTOro ¢akropa.

He3aBucumoe mpucnocodieHue K AeiicTBUI0 (PaKIropoB: K Kax-
IOMy U3 JAeHCTBYIOIHX (aKTOPOB OPTaHU3MBI INPHUCIOCAOIHBAIOTCS
OTHOCHUTEIBHO HE3aBHUCUMBIM ITyTeM. CTeneHb BBHIHOCIHBOCTH K KaKO-
My-1u00 (akTOpy HE 03HAaYaeT aHAJIOTWYHOI BBIHOCIMBOCTH K JEHCT-
BHIO OCTaJIBHBIX (PaKTOpOB.

IKOJIOTHYECKHH CNEeKTP - COBOKYNHOCTH CIHOCOOHOCTEH OpraHms-
Ma CyIIEeCTBOBATh B YCIOBHAX NEHCTBHUS Pa3IHMYHBIX (DAKTOPOB CPEIBI.

OrpanuyuBawmuii (AuMuTHpYOIUii) ¢akTop - 3T0 dakTop
cpenbl, 3HAaUeHUS KOTOPOTO BBIXOJAT 3a NMPEHeNbl BBEIHOCIHWBOCTH Op-
TaHWU3Ma, YTO JEJIaeT HEBO3MOXXHBIM CYIIECTBOBAHHE ITOTO OPTaHM3-
Ma B JaHHBIX YCIIOBHSIX.
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¢ Poab or pannyuBawmux GaKkTopos:

* OHHU OIpENeNsAIoT reorpaguueckue apeaissl BUIOB;

* OHH CHWJIBbHEE APYIHX (AKTOPOB BIMIIOT HAa >KU3HEAESITEIHHOCTH
opranun3Ma M AeHCTBYIOT IO MpaBWIy MHHHUMYMA;

* UX meWcTBUE SABISETCS )KM3HEHHO BAXXHBIM ISl OpTraHH3Ma, HECMO-
Tps Ha ONarompusTHOE COYETaHWE OCTAIBHBIX (HakTopoB. [Ipume-
pbl. pacIpoCTpaHEHHE OPTraHM3MOB B ApKTHKE OTPAaHHUYMBAETCS
HEJ0CTaTKOM TeIJIa, B MYCTBHIHAX - HEAOCTATKOM BJard H JIp.

5.3. BausHune abunotnueckunx pakTopos
Ha )>XMUBbl€ OPraHu3Mbl

OcHoBHbIe a0noTHYecKHe (PAKTOPBI: CONHEUYHBIH CBET, TeMIIEpa-
Typa, BJIAXKHOCTb.

BnugaHue conHeyHOro ceeTa

CoJHe4YHBIH CBeT - OCHOBHOIl HCTOYHHK JHEPTHH s (OTOCHH-
Te3a, MOAJCpKaHHS TEIUIOBOTO OajaHca, BOTHOrOo OoOMEHa, a Takxke
OJHO W3 YCJOBHH OPUEHTHUPOBKH B MPOCTPAHCTBE.

* CBer ;s OpraHM3MOB BBICTYNAaeT B POJIM Ba)KHEHIIETO0 CHUTHAJb-
HOTO (hakTOpa, OOYCIOBIMBAIOLIETO ¢homonepuoousm.

* Buonornueckoe neicTBHE COMHEYHOTO CBETA 3aBHUCUT OT €r0 CIEK-
TPaJbHOTO COCTaBa, HMHTEHCHUBHOCTH, MPOJOKUTEIBHOCTH, CYy-
TOYHOW M CE30HHOW MEPUOJUYHOCTH.

HepaBHO3HAYHOCTH Pa3JMYHBIX YYACTKOB CHEKTpa (BHIUMOTO
CBETa, yIbTPaUONETOBBIX W HH(pPAKpacCHBIX Jydei) mo Ouomoruue-
CKOMY JEHCTBHIO:

e BuauMblid cBeT (juinHa BoJHEI OT 0,40 mo 0,75 mxm), wm ¢oTo-
CHHTeTHYeCKH akTUBHasi paauanus (PAP), HyxeH 3eneHBIM pac-
TEeHUsIM U1 0oOpa3oBaHus XJopodwiia, OH BIMSIET HAa ra3000MeH U
TpaHCHHUPALUIO, CTUMYJIUpPYET OMOCHMHTE3 OENKOB M HYKIEHHOBBIX
KHCJIOT, TIOBBIIIAET AKTUBHOCTH psJa CBETOUYYBCTBHTEIBHBIX (ep-
MEHTOB; y XHUBOTHBIX HCIIOJNB3yeTCS IS BUACHHUS M OPHEHTALHH B
OKpy’Karomel cpene; obecrneynBaioT ¢pomonepuodousm M OUOIOTH-
YecKHne PUTMBI; BMECTE C TEMIIEPAaTypoi BIMSAET Ha JEJIeHHE U pac-
TSDKEHHE KJIETOK, POCTOBBIE NPOIECCHI, Pa3BUTHE PACTEHHUH, OImpe-
JIeNseT CPOKH LBETEHUS W IJIOAOHOMICHUS W T.1.;

e kecTkue Y®-jyun (mmmHa BoinHe MeHee 0,29 MKM) TryOHUTENbHBI
JUIsL BCETO XXHUBOTO U 3aJ€P>KUBAIOTCS O30HOBBIM cioeM; Y D-iryuu
OKa3bpIBAIOT MYTareHHOe W OaKTepHIMIHOE AciicTBHE; HeOOoJbIIoe
KOJIMYECTBO JTHUX JydeHd HCHONIB3yeTCs KMBOTHBIMHU A CHHTE3a
ButamuHa O (mpo¢duIaKTHKa paxuTa) W MEJIAHHHA B KOXKE;

* uHdpakpacHble Jy4Hu (JuHA BOIHB Oonee 0,75 MKM) BBI3BIBAIOT
HarpeBaHHWE OPTraHMU3MOB, YCHJIHMBAas TEIUIOOOMEH M TpaHCIHUpa-
LUI0; SBISIOTCS MCTOYHHKOM TEIUIa ISl MOHKHJIOTEPMHBIX >KHBOT-
HBIX, BBI3BIBAIOT TasHUE CHEra W T.1I.
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*> DJKOJOrH4ecKHe IPyNnnbl OPraHM3MoOB MO0 OTHOLIEHUIO K CBETY:
* pacTeHUsl [EIAT Ha ceemonioougvle (2enuogumel, CUIBLHOE 3aTe-
HEHHE JeWCTBYyeT Ha HHX YyTHETaIolle), menentodusvle (cyuogu-
mel, AU HOX Tpuemiema ciabas OCBEIEHHOCTb) WU MEHeBbIHOC-
nuevle (hakynomamuenvie zenuogpumel, VMEIOMNE IMHPOKYIO aM-

ININTYAY BBIHOCIIMBOCTH IIO OTHOIICHHIO K CBeTy);
¢ JKMBOT HBIX IIO NPOSABJICHHUIO aKTUBHOCTH B 3aBUCHUMOCTU OT YpPOB-
Hs OCBCHICHHOCTHU OCJIAT Ha oHeBHblx, CYMEPEUHBbIX U HOUYHbIX.

CpaBHUmeﬂbHClﬂ Xapakmepucmuka JKoJ102UYeCcKux epynn
pacmeHuU no OmHoweHuw K csemy
CseTtonto6usbie | TeHenwo6usbie | TeHeBbIHOCNUBLIE
YcnoBusi | OTkpeiThie, X0po- | 3aTeHeHHbIe MecTa | PasHas cTemeHs oc-
o6UTaHNA | wo ocBelIeHHBIE C OCBCIIEHHOCTHIO | BEUIEHHOCTH; HO
MecTa 1/10-1/3 ot mon- | myd4mie pactyT u pas-
HOM BUBAIOTCS IPH IOJI-
HON OCBEIIEHHOCTH
OcobeH- Menkue, toncrteie, | IlnacTunka ToHKas, | OGpa3yoT JTHCTOBYIO
HOCTU pacmoJiararTcsa mupoKas, XJOPEH- | MO3aHWKy, PacIojJoXxe-
NUCTbEeB BEPTHUKANBHO, xuma cnabo aud- Hbl TOPU3OHTAIBHO,
pa3BUTa MapeHXu- | GpepeHUUPOBAHA HA | OPUEHTHPOBAHBI K
Ma, MHOTO YCTBUI] | ry04aTyio u CBETY BCEH MOBEPXHO-
cTonbuaTyio CThI0, YCTHUIl MAJIO
Mpumepsl | Yabpeu, mandeii, | Berpenuna ayo- BpycHHKa, JTaHABIII
TYCUHBIH TyK, paBHas, KONBITEHb | MalCKUH, JIeUMHA,
xJeOHbIC 3J1aKH, eBpOMnencKui, Oy3uHa, enb, MHUXTA,
CTENHbIC U JIYyTo- YHCTOTEN 00Jb- rpab, Oyk
BBIC TPaBbl moi, MaHUK
JIBYJHUCTHBIH

(DOTOl'lepl/IOJII/I3M - p€aknuusa OpraHu3MoOB Ha CyTO‘IHHﬁ pPUTM OCBCHICHUSA
1 CE€30HHBIC UBMCHCHUS NJIMHBI JHA W HOYU, NPOABIIAONIAACA B KOJIC-
0aHMM MHTEHCUBHOCTH U XapakTepa dﬁ)I/ISHOHOFI/I‘IeCKI/IX IpoLEeCCOB.
HOII d")OTOHepI/IOIII/I‘{eCKI/IM KOHTPOJIEM HaxoAATCAd MNPAKTUYCCKH
BCE MeTaboJIMYecKue OpoHeCcChbl, CBA3aHHBLIC C POCTOM, Pa3BUTUCM,
KUBHCACATCIbHOCTHIO U PASMHOXCHUCM paCTeHI/Iﬁ " )KUBOTHBIX.

¢ Ilpumepsl doronepuoausma:
* y PaCTEeHHIi:

- CymouHas pummuyHocmy, OOYCIOBIIEHHAs CMEHOW IHA M HOYU:
MEePUOJINYECKOe OTKPHITHE M 3aKPBITHE IBETKOB (XJIOIMYATHHK,
JIeH, IYMHUCTHIH Tabak), yCHieHHe WM ocllabiieHue (U3MOIOorH-
4eCKMX M OMOXMMMUYECKHMX IpoleccoB (OTOCHHTE3a, CKOPOCTH
JleJIeHUs] KIETOK U Jp.;
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- Ce30HHAA PUMMUYHOCMb: YCUICHHE WIM oclablieHue pocra U
cmeHa (a3 pa3BuTus (paclycKaHHe INOYeK, LBETEHHE, IIOAO0HO-
LIEHKE, JIUCTONA U T. IL.);

* Yy KHBOTHBIX:

- Cymounas pumMuU4HOCHb: CYTOYHBIE PUTMbl B YEPEJOBAHUU CHA
u 60ApCTBOBaHUS, AHIEHOCKOCTb Kyp U Ip.;

- Ce30HHaA PUMMUYHOCMb: TPUICTHl U OTJIEThl, THE3/0BAHHE WU
CMEHa OIEePEeHHs NTHLl, JMHbKA MIEKONMTAIOMIMX, IEPUOAHY-
HOCTb CIIApUBAHUS M Pa3MHOXXEHHUS, BIAJCHHE B 3UMHIOIO CIS4-
Ky HEKOTOPBIX )KHBOTHBIX H T.J.

* y 4YeJIOBeKa CYyTOYHbBIE PUTMBI BBIPAXKAIOTCSA B YepEJOBaHUM CHA U
0OJpCTBOBAaHMS U KOJEOAHUSAX CBBIIIE TPEXCOT MOKa3aTeleil: TeM-
nepatypsl Tena (B mpegenax 0,7-0,8 °C), akTHBHOCTH KOpBI TO-
JIOBHOT'O MO3ra, LHMKIaX AESATENbHOCTH CepAla U INOYeK, apTepu-
AJIBHOTO JaBJICHHS, CBEPTHIBAEMOCTH KPOBH M T.J.

¢ Kuaaccudpukanusa pactreHuii mo Tumy (GpoTomepHOIUYECKOi peak-
uun (OIIP):

* pacTeHHs KOPOTKOTO IHA (IpOU3PACTAIOT NPEUMYLIECTBEHHO B
CEBEpHbIX INMPOTAX): MM JJIA Iepexoaa K IBeTeHUIo Tpedyercs
12 4 U MeHee CBETJIOro BPEMEHHU B CYyTKU (KOHOIUIS, KalycTa, XpHU-
3aHTeMbI, TabakK, pUcC);

* pacTeHus IUIMHHOIO JHS (IpOU3PAcTaloT MPEUMYLIECTBEHHO B 0XK-
HBIX HIMPOTAaX): U LIBETEHHUS M AaJIbHEHIIEro pa3sBUTHUA MM HY)KHA
[POJOJKUTEIBHOCTh OECIpEephIBHOIO CBETOBOIO Iepuoja Oosee
12 4 B cyTku (HIIEHUIIA, JICH, JIYK, KapTodelb, OBEC, MOPKOBb);

* (oronmepmoanyecKH HelTpajbHble PACTEeHHN: JUIs HUX JJIMHA
¢doronepuona Oe3pa3nuyHa, W [BETCHUE HACTyHaeT Hpu OO0
JUIMHE THS, KpOME O4YeHb KOPOTKOH (BHHOIrpaj, TOMAaTbl, OJyBaH-
YHKH, Tpednxa, QIOKCH H Ap.).

Ha ¢oTonepuonnyeckyro peakuuio OpPraHM3MOB 3aMETHOE BIIMA-
HHE MOTYT OKa3blBaTh TEMIIEPATypa U BJIAXHOCTH CPEIbI.

e Ilpumep: npu 28,5 °C pmist useteHus OelleHbl TpeOyeTcs OcBellie-
Hue B Teyenue 11,5 u, mpu 15,5 °C - B reuenue 8,5 4.

e Kuaaccupukauus KuBoTHbIX 10 Tuny ®IIP:
* AHEeBHbIE }KMBOTHBIE IPOSBIAIOT HaWOOJNBUIYI0O aKTUBHOCTh JHEM,
HOYbIO CIST (KABOPOHKH, BOJIKHU, 3aHIbI);
HOYHBbIE KMBOTHbIE BEJIyT aKTUBHYIO )XM3Hb TOJbKO B HOYHBIX
yCIOBUSAX (JIETy4He MBILIH, COBBI, KPBLIAHbI);
» KUBOTHbIE, IIOCTOSIHHO O00MTAaOIIMe B NMOJHOH TeMHOTe (mapa-
3UTHI KUIIEYHUKA, KPOT).

”

Buonornueckne puT™Mbl (0HOPUTMBI) — BbIpaOOTaBIIMECS HA OCHOBE
¢doroneproau3Ma NEPUOAUYECKU IOBTOPSIOIIMECS HU3MEHEHUS HH-
TEHCUBHOCTH M XapakTepa OMOJOTHYEeCKHX IPOIIECCOB U SBJICHUM.
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Buosiornyeckne 4achl - CIOCOOHOCTh XHBBIX OPraHM3MOB OINYINATh
CYyTOUHBIE, IPUIUBHO-OTIUBHBIE, TyHHbIE U TOJUYHbIE LIUKIBI MPU-
pOJbl U TEM CaMbIM OPUEHTHPOBATHCS BO BPEMEHU.

* buonornueckue uacel MO3BOJISIIOT OpPraHU3MY 3apaHee IOJAroTo-
BUTHCS K NPEICTOSIIUM HU3MEHEHUSIM CPEIbl.

* Kaaccupukauus OMOPHUTMOB:
* roAMYHbIe, WM HUPKAHHBIE (PacCIyCKaHHE IOYEK, JUHbKA U JP.);
e JyHHBbIe (MEHCTPYaNbHBIH IUKI Yy YEJIOBEKA);
* NPUJMBHO-OTJIMBHBIE (OTKpPbIBAHME M 3aKpbIBaHHE PAKOBHH Yy
MOJLIFOCKOB B IoJioce mpubos);
* CyTOYHbIe, WIM IHPKaAHble (OTKPHIBAHME M 3aKPbIBAHUE YCTBHUI]
Ha JIUCThSX).

IIpakTHYeckoe ucnojb3oBaHue (oTomepHOAN3MA U OHOPHUT-
MOB: 10J00pPOM PEXHMOB OCBELICHHS M TeMIepaTypsl, Hauboisee co-
OTBETCTBYIOIUX OMOPUTMAM, MOKHO 3aMETHO MOBBICUTH IPOJYKTHB-
HOCTb XHUBOTHBIX U pacTeHUU. [lpumepswi: yBelNMUYeHUE 3UMOI CBETO-
BOro HsA A0 12-15 4 3a cyeT MCKYCCTBEHHOI'O OCBEIICHHUS IMO3BOJSET
BBIPALIMBATh B TEIUIMLAX, OPAHXEPEAX M MapHUKAX OBOLIHBIE KYJIbTY-
pPBl M JIEKOpPAaTHBHBIE PACTEHMS, YCKOPUTh POCT M Pa3BUTHE paccajbl,
Ha nrunedepMax - yBEIMUYUTh SHLEHOCKOCTh Kyp, YTOK, Iycel, Ha
3BepodepMax - peryjaupoBaTh Pa3sMHOKEHHUE IyIIHBIX 3BEpen.

BnuaHne temnepaTtypbl

Temnepatypa BiIusSeT Ha CKOPOCTb M XapaKTep HPOTEKAaHHS BCEX
XMMHYECKHUX PEaKUMH, COCTABIAIOMIMX OOMEH BEIIECTB B OPraHU3ME.
Temnepatypa opraHu3ma 3aBHCHUT OT:

* KOJIMYECTBA TEIlJa, BBIJCIAIOUEr0CS B OpPraHu3Me B peaklusix Me-
Taboau3ma,

e TeMmIepaTypbl oKpyxkaromieid cpeabl (ona pocturaetr +50...+60 °C
B nycthiHsax u -70...-80 °C B AHTapkruue),

* MHTCHCHBHOCTH TelJ0O0OMEHa MEeXJy OPraHu3MOM M CpEeIoi.
TemnepaTypHble Ipelesibl KHU3HH OIPEACISAIOTCS YCIOBUAMY,

[IPU KOTOPbIX HE IMPOUCXOIAT JEHaTypauus OelNKOB M OTCYTCTBYIOT
HeoOpaTHUMble M3MEHEHHsS KOJUIOMAHBIX CBOMCTB ILUTOIMJA3Mbl, Hapy-
LIEHUs] aKTUBHOCTH (EPMEHTOB M NPOLECCOB JbIXaHUS.

o Jlng OONBIIMHCTBA OPraHMU3MOB JTOT JMANA30H TEMIIEpaTyp Co-
craBisier oT 0 go +50 °C; 3HaYuTENbHO OOJNBIIME aJaNnTalHOHHBIE
BO3MOXXHOCTH IPHUCYLIM OPraHU3MaM I10 OTHOIIEHHIO K CE30HHO
MOBTOPSAIOUIMMCS M3MEHEHHUSM TEeMIEepaTyphl.

* OgHAKo psii OpraHU3MOB, O0JIAAIOLNIMI CIEUHAIU3UPOBAHHBIMU
bepMeHTaMH, MOXET aKTHMBHO CYLIECTBOBAaTh HpPU TeMIepaTypax,
BBIXOJSIIMX 32 yKa3aHHbIe Npenensl. Tak, MHOTME HM3IIHE Opra-
HU3MBI CHOCOOHBI BBIIEPKUBATH OYEHb HHU3KUE TeMIEparypbl Oia-
rojaps BbICOKOH KOHLEHTpaUHUH B LUTOIUIA3ME HX KIETOK COJeH,
[JIMLEPHHA, caxapa U CHH)KEHHOI'O COJIEP)KaHUs BOIbI.
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e Kunaccupuxkanus opraHu3MoB 10 OTHOLIEHHI0 K BBICOKOH M
HU3KOH TeMmepaType OKpy:Kawiueil cpeibl:

* TepMOopUIABI - OpPraHU3MBbl, ONTHMAJbHBIE YCIOBHS >KH3HEHES-
TEIBHOCTH KOTOPBIX JIeKaT B 0O0JACTH OTHOCHTEIBHO BBICOKHX
TeMIepaTyp;

* KPHOQMIIBI - OPraHU3MbI, ONTHMAJIbHBIE YCIOBHUS >KU3HEAEATEIbHO-
CTH KOTOPBIX JI€XKAT B 00JIACTH OTHOCHTEIBHO HU3KUX TEMIEpaTyp.

Knaccugukayus opzaHusmoe no oOmHoweHUl0 K mMmemnepamype
oKkpymwatoweli  cpeodbl

prnnbl opraHnsmosB Mpeactasutenu

Tepmoduiasl - 0OUTAIOT B
YCIIOBHUSX BBICOKHX TeMIlepa-
Typ; GaKTepuu MepeHoCsT
temmnepatypsl 10 80... 90 °C,
pactenus - 1o 60... 80 °C,
KHUBOTHBIE - 10 55... 58 °C

Bakrepuu, oburaromue Bo BIaKHOM
3epHe, CeHe; I[MaHOOaKTepuH OcLuIa-
TOpPHUH; HaKHUITHbIEC JTUITAHHUKH; ceMe-
Ha MYCTBIHHBIX PacTeHUH; PaKOBHH-
Hble aMe0bl, HEKOTOpbIe pakooOpas-
HbIE, HEMATO/Ibl, KJICIIN

Kpunodmuasr - oburaror B yc-
JIOBUSIX HU3KHX TEMIIEpaTyp;
COXPaHSAIT aKTHBHOCTb IIPU

temmnepatypax ot 0 no -8 °C

Bakrepuu, rpudsl, Arens; WIEHUCTO-
HOrHe, OOMTaroLIMe B TyHAPAX, BBICO-
KOTOPbSAX, XOJOIHBIX MOJIPHBIX BO-
Jlax; IMCTHI MPOCTSHIINX COXPAHAIOT
Xu3HecrocoOoHocTh npu -70 °C

e Kunaccupukxanusa opraHusMoB H0 TeMIepaType Teja:
NMOWKMJIO0TepMHBbIe (IKTOTEPMHBIe, WIM XOJOAHOKPOBHBIE) Op-
raHU3Mbl - OPraHU3MBbl, He o0Jsiajaroniue CIoCOOHOCTBIO TEpMOpeEry-
JSALMHM CBOETO Tela. AKTUBHOCTb MOWKHIOTEPMHBIX OPraHU3MOB 3aBH-
CUT OT KOJIMYECTBA TEIUIa, MOCTYMAIOLIEro M3BHE, a TEMIepaTrypa uX
Teja - OT TeMIlepaTypbl OKPY’KaloUied cpeibl.
* [Ipumepwi, BCe MHUKPOOPTaHM3MBI, PACTEHHUS, OCCIO3BOHOYHBIE W
6oJbIIas 4acTh XOP/IOBBIX )KMBOTHBIX;
romMoiioTepMHble (3HAOTEPMHBIE, UM TENJIOKPOBHBIE) OpraHU3-
MBI - OPTaHU3MBI, y KOTOPBIX TeMIIEpaTypa Tejla MOAJIEPKUBAETCSA Ha
MOCTOSHHOM YPOBHE HE3aBHCHUMO OT TEMIIEPATyphl OKPYXKAIOLIEH cpelbl.

* [lpumepsl’, NTHILBI, MIEKOIHUTAIOIINE, YEIOBEK.

* McTOYHMKOM TeIla y 3HAOTEPMHBIX OPTaHHU3MOB SIBISAIOTCSA IPO-

[IeCChl MHTEHCHBHOIO OOMEHa BEIIECTB; IOAJAEPKAHUIO TeMIepa-
TYypbl Tela MOCTOSHHOW crnocoOCTBYyeT Xopollas TEIuloBas H30Js-
I¥sl, co3JaBaeMas BOJOCSHBIM IOKPOBOM, IIJIOTHBIM ONEpPEHHEM,
TOJICTBIM CJIO€M IOJKOXXHOH )XKHPOBOH TKaHU.
BaxHylo ponb B MHTEHCHGUKALHMHM OOMEHHBIX IPOIECCOB Y TO-
MOMOTEPMHBIX OpPraHM3MOB HIPAaIOT YEThIpEXKaMEpHOE cephle,
MOJIHOE pa3JieieHne apTepuaIbHOW M BEHO3HOHW KpPOBH M COBEp-
IIEHHbIE OPraHbl JbIXaHUS.
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* CBOMCTBO 3HJOTEPMHOCTH MO3BOJIIET MHOT'MM BHJaM XHBOTHBIX
(OGenbIM MezBeIsM, JJACTOHOTHUM, IMHIBUHAM M JIp.) BECTH aKTHB-
HBII 00pa3 JKU3HU NPHU HU3KHUX TeMIlepaTypax.
I'erepoTrepMusi - CBOWCTBO HEKOTOPBIX OPraHU3MOB H3MEHATH

TEeMIIepaTypy CBOETO Tejla B 3aBHCHUMOCTH OT aKTHBHOCTH OpraHU3Ma.

B HeOnmaronmpusTHbBII NMepuoJ] Tojla 3TH XUBOTHBIE BMNAJAIOT B CHAYKY

WIN BPEMEHHOE OLleTIEHEHUeE.
* [Ipumepvi: HEKOTOpblE MEJKHE INTUIBI M MIEKOoNmuTarmue (Hace-

KOMOSAHBIC, JICTYUYUE MBIIIU, CYCIUKH, €XKU U ,E[p)

TemnepaTypHble agantaumMn pacTeHun

OnacHOCTh BBICOKHMX TeMIEpPaTyp Ui PACTeHHii: IIpU MOBbIIIE-
HUM TEMIEPaTyphl 3a IPEeJesibl 30Hbl YTHETCHHS MPOUCXOMIST:
* cHIbHOE 00€3BOXKMBAHHE M MCCYLICHHE PACTEHUH,

* OXOTH,

* paspyuieHue xiopoduiia,

* HeoOpaTHMble paccTpoiCTBa ABIXaHUS,

* TeIuloBas AeHaTypauus OeiKoB,

* KOAryJsiius LUTOIUIa3Mbl U IHOeNb pacTeHHs.

TemnepamypHble adanmayuu pacmeHuti
K obumaHul  npu  BbICOKUX Mmemnepamypax
dusuonoruvyeckue
Mopdonoruyeckune Ce30HHbIe

n 6uoxumMuyeckune
VYcunennas tpancnu- | bnecrtsmas moBepxHocTh U Ty- | CaBur Bere-
pauus; CTOE OIyLIEHUE JIUCThEB, NIPU- | TallMW Ha ce-
HAaKOIUIEHUE B LIUTO- JalolUe UM CBETIYIO OKpacKy | 30H ¢ Oojee
IUIa3M€ 3allATHBIX Be- | W IOBBIIIAOIINE OTPAKEHUE OJraronpusT-
1IecTB (CIM3H, OPTaHU- | COJIHEYHOTO H3IIyYEHHUS; HBIMH TEII-
YECKHX KHUCIIOT H JIp.); | BEPTHKAIBHOE IOJIOKEHHUE JIU- | JIOBBIMHU
CIIBUTI' TEMIIEpa- CTBEB; YCIOBUSIMH

TYPHOTO ONTHMYyMa
AKTHBHOCTH Ba)KHE-
mux GpepMeHToB

CBEPTHIBaHHE JMCTOBBIX IlIa-
CTHUHOK (y 371aKOB);
YMEHbLICHHE JTUCTOBOH IO~
BEPXHOCTH H T.[.

OnacHOCTh HH3KHX

HUHM TEMIEpaTyphl:

TeMmepaTyp Ajas pacreHuii. [lpu nonmxe-

* TOPMO3SATCS Mpollecchl pocTa pacTeHuit, QorocuHTe3a, obpa3oBa-

HUs XJopoduiia,

* CHHIXKACTCA SHEpreTuyeckas 3(1)(1)GKTI/IBHOCTB JAbIXaHu4d,
* PE3KO0 3aMEIJIICTCA CKOPOCTh pPa3BUTHS PACTECHUS,

nIpu OTpULATECIBbHBIX TEMIEpATypaX B MEXKJICTHUKAX U KIETKaX
3aMep3a€T BOJA, B pE3yJbTaTE€ 4YE€ro KIETKHU 00€3BOXHMBAIOTCA H
MEXaHUYECKU ITOBPEKIAAIOTCH;
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* OpH JalbHEHIIEM TMOHIKCHHH TEMIIEpaTypbl MPOUCXOAMUT Koary-
JISIUsT OCJIKOB,
* paspymiaeTcsi HUTOIMJIa3Ma U pacTeHHE THOHET.

TemnepamypHele  adanmayuu  pacmerudi
K O6UMAHUI0 NpU HU3KUX Memnepamypax

dusuonornye-
ckue u 6unoxu- Mopdonoruyeckue Ce30HHble
Muyeckue
IToBbIeHHE KapnukoBocTs (KapiaukoBas JIucronan y npe-
KOHIIEHTpaIuN Oepesa, KapIMKoBas WBa U 1p.); | BECHBIX GopM M
PacTBOPUMBIX BBICOTA KapJIUKOBBIX PACTCHUHN HaJ3EMHBIX Op-

YIJIEBOJIOB B KIlie- | COOTBETCTBYET TIlyOUHE CHEX-
TOYHOM COKE, HOTO TIOKPOBA, 0] KOTOPBIM
crocoOcTRyIoNIee | 3UMYIOT PacTeHHs, TaK Kak Bce
MOHMKEHUIO TOY- | YaCTH, BBICTYMAIOUINE HAJ CHE- | 3UMHEE 3aCMO-
KU 3aMep3aHus; rOM, THOHYT OT 3aMep3aHHsl. JICHUE TI0YeK
CHHTE3 THIPO- Cremomuecs Gpopmbl (Moxoke-| (Y XBOHHBIX);

TaHOB Y TPAaB;
OIIyIIEHHUE I0-
YEYHBIX YEIIyH;
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Oco0eHHOCTH M TeMIepaTypHble AAANTANNH NOHKHIOTEPMHBIX
JKUBOTHBIX

OTH )XMBOTHBIE XapaKTepHu3yloTcs Ooyiee HH3KMM YpOBHEM oOMeHa
BEII[ECTB IO CPABHEHHIO C TOMOHOTEPMHBIMH, IIO9TOMY y HHX BBI-
pabaTpIBaeTCsl Majo TeIia, 4TO JeaeT HEBO3MOXHOW XMMHYECKYIO
1 pHU3nYECKyI0 TEPMOPETYIISLHIO.

OcHOBHOIi cnocod TepMoperyIsiMud NOWKHJIOTEPMHBIX KMBOT-
HBIX - nogedenyeckuii (TepeMeHa TI03bI, aKTUBHBIH TOWCK Oiaro-
MPUATHEIX KIMMAaTHYECKAX YCIOBHUH, CMEHa MecT OOWTaHHs, ca-
MOCTOSATENbHOE CO3JaHHE HYXXHOTO MHUKPOKJINMAaTa: COOPYXKEHHUE
THE3J, PEIThEe HOP, OIENEeHeHHnEe, aHabn03 | T.1.).

HekoTropble MOHKMIOTEpMHBIE KUBOTHBIE (HaIpHMep, IIMENH) CIO-
COOHBI TOANEpPXKUBATh ONTHMAIBHYIO TeMIEpaTypy Tella 3a CYeT
MTOBBIIICHNS WU MOHWKEHUS aKTUBHOCTH Pa0OTHI MBIIIII.

TemnepamypHbie adanmayuu JKUBOMHBIX

MonknnoTepMHble FoMooTepMHbIE

GUIBHBIX U TUJI-
potoOHBIX Oen-
KOB U OJIMTOCa-

XapuOB, CBS3bI-
BAIOLIMX BOAY

BEJILHUK, PSIOMHA U IIp.).
IMonymkoBugHBIE GOPMEL,
obpasyromuecs B pe3ynbTaTe
YCUJICHHOTO BETBIICHHS U Kpaii-
He 3aMENICHHOTO POCTa T00EroB

oOpa3oBaHue
TOJICTOM KyTH-
KYJIBI, YTOJIIIe-
HHE IPOOKOBOTrO
CII0sL | IIp.

TeMmnepaTypHble agantauMm XUBOTHLIX

e OcHoOBHBIE OYTH TEeMINEPATYPHBIX aganTalldd KUBOTHBIX:

* XHMHYECKasi TepMoOperyjasauusa - yCUICHHOC O6pa30BaHI/Ie TCIJIa

B OTBCT HAa NMOHMIXCHHUE TEMIICPATYPbl CPCABI;

K

R

Murpanuus (pbiObl, HaCEKOMEBIE). | Murpamus (NTHLBL).

IToHnkeHne WM MOBBINICHHE Crstaka (Gapcykm).

aKTUBHOCTH. IlepbeBoit 1 Bosocs- Ipenoxpa-
OuerneHenne (3eMHOBOJHBIC). HOW TIOKpPOB. HSIOT OT
AnHabno3 (Hu3mIMe pakoodpas- IToaK0XKHO-)KHUPOBas repeoxJia-
HBIE). KJIeTYaTKa. KICHUSA
Hakomienne riunepuHa (apk-

THYECKHE PHIOBI). Pacmmpenne cocynos | Ilpemoxpa-
HeGonpine pa3meps! Tena. KOXKH. HSIOT OT
Cropoobpasosanue (Oakrepun). | TToBbinleHHEe MOTOOT- | meperpesa
WNHnuctrpoBanne (IPOTUCTHI) JICTICHUS

¢uszuyeckass TepMOperyJsiuusl - U3MCHCHHC HHTCHCHUBHOCTH Te-

IUIOOTJA4H, CHOCOOHOCTH YACPXKHBATh TEIUIO WM, HA0OOpOT, pac-

CEUBATh €ro M30BITOK;

* moBeJdeHYeCKasi TepMoperyasuust (n30eraHue HeOIArOMPHUITHBIX
TeMIIepaTyp MyTeM MHUTpAIMH WIH MEePEABHIKCHUS HA OCBCIICHHBIC
WM TCHEBBIC YYACTKHU; a TaK)Ke M3MCHECHHE MOBEICHUS OoJiee CIIOK-
HBIM 00pa3oM: 3UMHSS CIIsTYKa, aHabno3).

Crnoco0bl pu3nIYecKoil TepMOperyasiuu:

e myTeM peQIEKTOPHOTO CYXCHHUS W PaCUIMPEHHUS KPOBEHOCHBIX CO-
CY/IOB KOXXH, MCHSIOUINX €€ TEIJIONPOBOIHOCTb;

* M3MCHEHHEM TEIUIOM30JHPYIOMIUX CBOWCTB MEXa M MEPHhEBOro IO-
KpOBa Tena;

* WU3MCHEHHEM HWHTCHCHBHOCTH HCIAPCHHUS BOJIBI IyTEM MOTOOTAC-

JIEHUs WK Yepe3 BIIaXKHbIE 000I09KH mosocTH pra (y cobak u ap.);

CE30HHBIM M3MCHCHHEM TOJIIUHBI MOJKOXHOIO KUPOBOro ciost (y

HEKOTOPBIX JKUBOTHBIX).

OueneHeHHE - COCTOSHUE, XapaKTePU3YIOI[Eecs] HEMOABHXHOCTBIO
KMUBOTHOTO, MPEKPAI[CHUEM €ro MHUTAaHUS U PE3KUM CHHIKCHHEM BCEX
¢busnonorudeckux QpyHkuuii. [IOHHKCHHBIA ypOBEHb 0OMEHA BEIECTB
MOJJICPKUBACTCS 3a CUET 3aMacOB SHEPrUU (KUpa), HAKOMJICHHBIX B
AKTHBHOM MEPHOJC.

* OueneHeHHEe MO3BOJISICT KUBOTHBIM TEPEKHUTh HEOIAronpusTHBIC
ycinoBUs (BBICOKYI WM HH3KYK TEMIEpPaTypy, OTCYTCTBHE BOJBI,
MUIH | Op.).

* OHO TmpHCYIIe HACEKOMBIM, JSTYUIKAM, pSAy MIICKOMHUTAIIINX
(exxam, Oapcykam), BIIaJIalollMM B 3UMHIOIO CISTYKY, @ TaK)Ke HEKO-
TOPBIM IYCTHIHHBIM TIpbI3yHaM, 4epenaxaM H JAp., BNAJAOUIUM B
CISYKY JIETOM H3-3a JKapbl M HEJIOCTATKa BOJIBI.

AHa0u03 - TaKOC COCTOSHHE HEKOTOPBIX KHBBIX OPraHHU3MOB, MpPHU
KOTOPOM BCE HX JKH3HCHHBIC MPOIIECChl HACTOJBKO 3aMEIJICHBI, YTO
BHUJMMBIC TPOSIBJICHHS KHU3HH OTCYTCTBYIOT.
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* B 3TOM COCTOSHUM NOBBILIAECTCS YCTOHYMBOCTH OPTaHM3MOB K BBI-
COKOHM MIM HHU3KOH TeMmIepaType, HEJOCTaTKy KHCJIOpOJAa ¥ BIiary,
JeHCTBHUIO SIOBHUTHIX BENIECTB, HOHU3UPYIOUINX U3Iy4YeHHH U Op.

* B cocrosHun aHabuoO3a OpPraHM3Mbl MOTYT COXPAHSATHb KH3HECIIO-
COOHOCTb B TEUEHHE HECKOJIBKHX JIET.

* B anabuo3 moryr Bmagars MHOrue Oaktepuu (00pa3yloT CHOpBI),
npocteiimue (00pa3yloT HMHUCTHI), HU3MINE pakooOpasHEIE.

Jkonornyeckaa posib BoAbl

Boz[a ABIIACTCA HeO6XOZ[I/IMBIM YCJI0OBHUEM CYHMIECCTBOBAHUSA BCEX
JKUBBIX OPraHHU3MOB Ha 3eme.

e 3HadveHHe BOABI B MpoIeccax KHU3HeAesITeJbHOCTH:

* BOJIa - OCHOBHAs CpeJja B KIETKE, I'e OCYIIECTBISIIOTCS MPOLECCHl
MeTtaboau3Ma; Bce kHuBble opraHu3Mbl Ha 70-90% cocTosT U3 BOIBI;

* OHa SBJSETCS YHHBEPCAJIBHBIM PacTBOPHUTEIEM;

* OHA CIYXHUT BaXKHEHIINM HCXOIHBIM, IPOMEXYTOYHBIM WIH KO-
HEYHBIM INPOAYKTOM OMOXHMHYECKUX PEaKIHid;

* 1N MHOTHX BHJOB pPacTeHHH, XMBOTHBIX, I'pHOOB M MHKpOOpTa-
HU3MOB OHA SIBIISIETCS HEMOCPEACTBEHHOH Cpenoil nX OOMUTaHUS.
HaszemMHBIM oprann3mam (0cOOEHHO pacTeHHSIM) HEOOXOOUMO TMO-

CTOSHHO TIOMOJNHATH BHYTPEHHHE 3amachl BOABI H3-3a €€ IOTeph INpH
ucrnapennu. [loaToMy Bcs SBONIONMS Ha3eMHBIX OpPraHW3MOB IUIa B
HalpaBlI€HUN TPUCIOCOOIEHUST K aKTHBHOMY HOOBIBAHWIO M 3KOHOM-
HOMY HCIIOJIb30BAaHUIO BJIArH.

HenocraTox Biarm orpaHmdmBaeT OO0JIACTH JKU3HEIEATCIHHOCTH H
reorpauuecKoro pacmpoCTpaHEHHsS Ha3eMHBIX OpPraHW3MOB KakK B
npenenax OTAEITbHOW TEpPUTOPUH, TaK U B IIUPOKOM reorpaduueckoM
Macmtabe, onpenenssi uX 30HaJbHOCTh (CMEHa JIECOB CTEISIMH, CTeleH
-IOJTYNYCTHIHSIMH U IYCTBIHAMH).

* OcHoBHbIe 3KoJIOTHYecKHe (aKTOpPbI, ompeae/siioliue BOJO-
odecrneyeHHe Ha3eMHBIX OPTraHH3MOB:
* KOJINYECTBO aTMOC(HEPHBIX OCAIKOB,
* UX pacmpejeleHHE 10 BpeMeHaM roja,
* HaJU4HMe BOJOEMOB,
* YPOBEHb I'DYHTOBBIX BOJ, 3alachl IIOYBEHHOW BIarw,
* COOTHOIIGHHE MEXJYy KOJMYECTBOM OCAJAKOB M CKOPOCTBIO HCHa-
peHus.
Apujnsle (cyxue, 3aCyLIUIMBBIE) 00J1acTH - 00JACTH, B KOTOPBIX
UCIapeHUe MPEBBINIACT TOJO0BYI0 BEIUYMHY CYMMBI OCAJKOB.
* B takux o0yacTsAX pacTeHMs HMCIBITBIBAIOT HEJOCTATOK BIAard B Te-
4yeHHue OoJbllIel YacTH BETreTAalMOHHOTO IIepHoJa.
I'ymuanbie (BrakHble) 00JacTH - 00acTH, B KOTOPHIX obecme-
YEHHOCTh PAaCTCHUH BOJOH JOCTATOYHA B TEUEHHUE BCErO BEreTallMOH-
HOT'O HEepHOoAA.
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*> DKOJOrHYecKHe Ipyninbl pacTeHHil MO OTHOUIEHHIO K BJjare:
* rurpoursl,
* Me30(HuTHI,
" KcepodHUTHI.

TI'urpodutsl - pacreHuss n30BITOYHO YBJIAKHEHHBIX MECTOOOMTAHMMH C
BBICOKOIl BIIQXKHOCTBIO BO3JyXa M IIOYBBHI.

* I'urpoduTsl HEe HMMEIOT NPUCHOCOOJIEHUH, OrpaHUYUBAIOIIUX pac-
X0J BOABI, M HE CIOCOOHBI IIEPEHOCHUTH JaXKe HE3HAUMTEIbHYIO €e
OTEPIO.

* M30bITOuHAs BIara y rurpouToB ypansercsd 3a cueT mpancnupa-
yuu U ymmayuu.

Tpancnupanus - Gu3noOIOrHYecKuil mpouecc MUCHapeHHUs BOABI pac-
TeHusAsMU. OCHOBHOW OpraH TPaHCIHPALUU - JIUCT C UMEIOIHUMHUCA
Ha HeM ycmbuyamu. Tpancnupanus BO3MOXKHA W 4UEPE3 KYMUKYILY
- TOHKYIO IUIEHKY, IMOKPBIBAIOIIYI0 KOJKHILy PacTEHHUS.

I'yTranus - BbleleHUE BOABI U3 PACTCHUS 4Yepe3 CIECLHAIbHBIC BbI-
JIeTUTENbHBIC KICTKH, PACIOJIOKEHHbIE 0 Kparo JINCTA.

Kcepodutsl - pacTeHHs CyXuX MeCTOOOWTaHHWH (ITyCTBIHB, CYXHX CTe-
mei, caBaHH W T.II.), CIIOCOOHBIE IIEPEHOCHTH IIPOJOJDKHTEIHHYIO
3aCyXy, OCTaBasiCh (PU3NOIOTUIECKH AKTUBHBIMU.

e Cnoco0bl npeojo/ieHUs] HEAOCTATKA BJaru kcepopuramu:

* 3¢ dexTnBHOEC NOOHIBaHHE (BCAachIBAHHWE) BOIHI,

* 3KOHOMHOE €€ pacxoJO0BaHHUE,

* crOoCOOHOCTh NEPEHOCUTH OOJIBIINE MOTEPH BOJBI.

CkiaepouThl - UMeONIIMEe CBOCOOpa3HbI BHEMIHUNH 00IUK Kcepodu-
Thl C MEJKHMH, y3KHMMHM, JKECTKUMHU JIUCTBSIMH C TOJCTOH KyTHKY-
JIOH, ¢ MHOTOCJIOHHBIM TOJICTOCTCHHBIM 3MUIEPMHCOM, C OOJIBIIMM
KOJIMYECTBOM MEXaHHYECKHX TKaHEH.

» Jluctest ckiaepoduToB naxke npu OONBIIOH MOTEpe BOIABI HE TEPSIOT
YHOPYTOCTH U Typropa.

* Knerku nucra ckinepodura Melnkue M IUIOTHO YHAKOBaHbI, 4TO
3HAUUTEIbHO COKpAIIaeT UCHAPSIOIYI0 MOBEPXHOCTD.

CyKKYJeHTbl - KCepOQUTHI C COYHBIMH MSACHUCTBIMH JHUCTBSAMHU HIH
cTebNIAMHU, COACPKAIMUMH CHIBHO Pa3BUTYIO BOJOHOCHYIO TKaHb.

* PaznuuaroT sucmosvie cykkynewmol (araBbl, anod) WU cmebdnesvle
CYKKyJleHmbl, Y KOTOPBIX JHUCTbS PEIyLUPOBAHbI, a HAJ3EMHBIC
YaCTH MPEACTaBICHBl MACHCTBIMH CTEONSIMH (KaKTYChl U Ip.).

* doTocuHTe3 y CTEOIEBBIX CYKKYJIEHTOB OCYIIECTBIsAETCS mepude-
PHUYECKHM CJIOEM MapeHXUMBbI CTEOJs, COAepIKALUM XIOPODUILI.

Me3oduTel - pacTeHHUs, 3aHMMAIOIIHE IMPOMEKYTOUYHOE IOJOKECHHE
MeXJy TUrpoUTaMU U KcepopUTaMH.
* Me3odursl pacpocTpaHEHbl B YMEPEHHO BIAXKHBIX U YMEPEHHO Tell-
JIBIX 30HAaX C Xopoulel 00eCHeUYeHHOCTbI0 MUHEPAIbHBIM MTUTaHUEM.
* MoryT afanTupoBaThCs K MEHSIOIIMMCS YCIOBHSIM BHEIIHEH CpENbI.

6 3ax. 2103
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Xdpakmepucmukd

3K0/I02UMECKUX 2pynn pdcmeHulli NO OMHOWEHUID K 8/1dze

Mpu3Hak Keepodut Mesoduthl
Cknepodutbl [CyKKYyneHTh
VYposens | Boicokwuii Husxkwuit (cy- Huskuit YMepeHHbIH
BJIAYKHO- XH€ MECTa):
CTH BO3- KOHOMHO
nyxa u UCTIONB3YIOT
MIOYBBI BOJY
®usnono- | Huskoe oc- | [loBbimeHHOE 0OcMOTHYECKOE | XIIOPEHXH-
IMYECKHE | MOTHYECKOE | IaBJIEHHE KJIETOYHOTIO COKa; Ma (XJI0po-
ajanrta- | JaBJICHUE MOTYT BCachIBaTh BOLY IMPHU ¢buoHoc-
JN201 KJIETOYHOTO | OOJBIIMX BOJOOTHUMAIOIIMX | Has TKaHb)
COKa, BBICO- | CUJIaX MOYBBI; BHICOKas Bomo- | Auddepen-
Kasg MHTEH- | yIepXKUBalolas CIOCOOHOCTh | MPOBaHA
CHBHOCTH KICTOK M TKaHEi; 00bInas (cronmbuaras,
TpaHcOupa- | 107 CBS3aHHOM BOABI, 9KO- ryOuaTas);
[ U TyTTa- | HOMHOE €€ PacX0JOBaHMUE; JHCTONA
Vit COXpaHeHHe aKTHBHOCTH (ep-
MEHTOB IIpU 00€3BOKMBAHUH
Ocoben- | JIuctoBast Jluctest men- | Jluctes JIuctes pas-
HOCTH [UIACTHHKA | KM€, )KECTKHE, | MSCHUCTHIE, BUTHI yMe-
JMUCTBbEB | TOHKas, ¢ TOJCTOU yCThHIA PEHHO
YCTBHI[ MaNo, | KyTUKYIOH ¥ | 3aKpBITHI,
OHU IIMPOKO | PA3BUTOH Me- | TpaHchupa-
PACKPBITEI, XaHUYECCKOU 1M O4YE€Hb
TKaHH JINCTA | TKAHBIO; KICT- | HU3Kas
PpBIXJIbIE KU MEJIKHe
Ocoben- | Kcunema Kcunema pas- | Keunema Kcunema
HOCTH pasBuTa BUTa XOpPOIIO | Pa3BHTa pasBuTa
crebneit | cmabo YMEPEHHO YMEPEHHO
Ocoben- | Her xopue- | Kopuu xopo- | Kopuu no- KopHu yme-
HOCTH BBIX BOJIOC- | LIO Pa3BUTHI, | BEPXHOCT- PEHHO paz-
KOpHEBOH | KOB AKTHBHO BCa- | HbIC, Pa3BUTHI| BHUTHI, ECTh
CHCTEMBI CBIBAIOT BOAy | ciabo KOpHEBBIE
BOJIOCKH
Ipencra- | Benokpsuis- | Yepromonox, | Monouai, Pactenus
BUTENN HHUK 0OJIOT- | KOBBUIb, BepO- | KaKTyc, ajiod, | YMEPEHHOTO
HBIH, Ta- JIFOXKbsI KOJIIOY- | araBa KJIMMara
KyH-TpaBa, | Ka, cakcayl,
KaMBIIL actparain
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Perynsuusi BoaHOro 0ajlaHca y :KHBOTHBIX NPOUCXOIUT Ojaro-
naps pany HOBEACHYECKHX, MOpQoioruueckux M (GpU3MOIOTHYECKUX
agantanuu (CM. TabmIuILy).

Adanmayuu  JUBOMHBIX
K obumaHulo 8 ycnosusx Oeduyuma endzu

[Touck BogOEMOB (KyJaHBI, CAalTaKH);
PBIThE HOP (B HUX BIaxHOCTb gocturaetr 100%);
HOYHOH 00pa3 )U3HU (CTEIHbIC Yeperaxu)

IMoBenenueckue

Hanu4une o6pa3oBanuii, cmocoOCTBYIOIUX 3a-
JePIKaHUIO BOIBI (YeUrysi, PAKOBHHBI MOJLITIO-
CKOB, XUTHHU3UPOBAHHASI KyTHKYJIa HACCKOMBIX);
OTCYTCTBHE KOXHBIX JKEJe3;

Mopdoornyeckue

OKOHOMHUS BJard IyTeM BCACHIBAHHS BOJbI
CTEHKaMH KHIIEYHHKA U 00pa30BaHUs BBICOKO-
KOHIICHTPUPOBAHHOW MOYH (OBLIBI, TYIIKAHYNKH);
o0pa3oBaHie METaOOIUYECKOH BOJBI MyTEM
pacuieruieH s 3alaceHHOTO Kupa (BepOIroIbl,
KypAIOYHBIC OBIIbI, HACEKOMBIC);
JIOBOJILCTBOBAHUE MaJIbIM KOJMYECTBOM BIIArd,
MOCTyHaromen ¢ numei (Cycluku, 3Men);
pa3BUTHE BBIHOCIMBOCTU K 00E3BOXUBAHUIO
opranusma Onaroaaps 3¢dexkTuBHO# TepMope-
TYJSIIUA U OCOOEHHOCTSIM KPOBEHOCHOM CHCTEMBI.

Du3uooruvYecKue

B rtabnuie, pasMenieHHOH Ha CleAyOIed CTpaHUIE, MPUBEICHBI
aJlanTallud OPraHU3MOB K )KM3HH B Pa3jIMYHBIX Cpelrax.

5.4. BnusHune 6noTrnueckmnx cakTtopos
Ha >XUBble OpraHnU3Mbl

O6uwme noHATUA

Buornyeckass cpega - HENOCPEICTBEHHOE MXHBOE OKPYKEHHE TOTO
WIK MHOTO CYIIECTBA.

Buornueckue ¢GakTopbl cpeabl - Bce BUIBI NMPSIMOT0 MJIM KOCBEHHO-
ro BIMSHHUSA OJHUX OPraHU3MOB Ha KU3HEJCATEIBHOCTH JAPYTHX, a
TaK)Xe Ha HEXHUBYIO cpelly OOMTaHHS.

¢ OcHoBHbIe GOPMBI OTHOUIEHHIT MekK1Y OpPraHU3MaMu:

MPOCTPAHCTBEHHBIC (MCHOJB30BAHME OJHUX U TEX XK€ TEPPUTOPHUI

Ui 1OOBIYM THINM, COBMECTHOE HCIIOJIb30BAHHE JKWIMIL - HOP,

THE3J NTHUL U T.11.),

Tpoduueckue (MUIIEBBIE),

TOTHYECKHE,

dbopuueckue,

¢dabpuueckue.

*
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Adanmayuu  opzaHusmos
K JU3HU 8 pdads/uYHblX cpedax

Cpena Oco6eHHOCTU cpefbl ApanTtauuu

K BbICOKOW  MIOTHOCTH: ruA-
POOHOHTHI BEIyT MPHUIOHHBIN
o0pa3 Ku3HU (6eHToc),
AKTUBHO IJIaBalT (HEKTOH)-,
00JIbIlIast IIOTHOCTD. [IEPEMELIAIOTCS TOKOM BOJIbL
OrparnynsaroLyme hak- (MnaHKTOoH).

TOpel: OTCYTCTBUE CBETA, | K HU3KOMY  COAEPXaHuio
HEJIOCTATOYHOCTb KHMCIIO- | kucropoja: CHYDKEH OOMeEH
polla, BBICOKOE [ABJICHUE | BELIECTB, MOMKUIOTEPMHOCTh

Boanas OO6nagaeT BHICOKOM TeIl-
JIONIPOBOHOCTBIO U TEIl-
JIOEMKOCTBIO; MpecHas,
COJIOHOBATas, MOpPCKas;

Iousa B BepxHuX cnosx jocTa- | KommakrtHoe reno, Hegopas- |
TOYHO KHMCJIOpOJa; C I'ly- BUTBIC OpraHbl 3pEHUA;
OUHOI ero cojepkaHue KOIIaTeJIbHbIE KOHEYHOCTH;
YMEHbIIACTCA TUAPOCKEICT

Haszemuo- | Huskue mioTHocts, Temn- Y XuBoTHbIX - BHYTPCHHEE

BO3IylI- | JIONPOBOJHOCTh W TEMIo- | OMIOLOTBOPEHHE, HPOYHBIIL
Hast €MKOCTb; CKeJneT (Hapy)XHbIi, BHYTpEH-
CUIIbHBIE BO3IYIIHBIE HUI1); pa3BUTBl KOHEUHOCTH
HOTOKH; (aKTHBHOE TEpeABIIKEHHE);
BI2KHOCTh M TeMIepary- | HEOONbLIME pasMepsl.
pa KoneOIoTCA B IMPO- V pacrenmii - MeXaHHUYECKas
KX IIpelenax TKaHb B cTeOlie; CIIOpbI U ce-
MeHa pacTeHuil neperocsaTes 1
BO3/JYIIHBIM IIOTOKOM
Hpyroit Xo03suH mapasuta Y xuBotHbix - Opranbl (Quk- 1
OpraHu3M CalyM, INIOTHBIH IOKPOB,

PEIyKLHs HEKOTOPBIX CHC-
TeM, OoJblIas IIOJOBUTOCTD,
CMEHa X035€B, aHa3pOOU03.

VY pacrenmii - KOpHH-
MPUCOCKH, c1abo pa3BHUTHIC
BEreTaTHBHBIE OPraHbl, OT-
CYTCTBYeT ()OTOCUHTE3, eCTh 1
CreLHaIbHble (EePMEHTHI

Tpoduyeckne OTHOMIEHHS - TUIl CBSI3M MEXJY OpraHM3MaMH, KOrjaa
OJIHM OPTaHU3Mbl NUTAIOTCA MO0 IPYrMMH OpraHU3MaMu, Jubo uX
MEPTBBIMH OCTAaTKaMH, JIN0OO MPOAYKTAMHU HUX XKH3HEICATEIbHOCTH.

Tonnyeckne OTHOLIEHHS] - TUIl CBSI3U MEXJIy OpPTraHHM3MaMH, KOTJa
OJMH BHUJ CIy)XHT MECTOM JAJISl IOCEJIEHUS APYroro BHIA (npumep:
UCIOJb30BAaHUE NTHUIIAMHU JIEPEBbEB AJIS THE3JOBAHUSA).
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®opuyeckue OTHOLIEHMS - THI CBI3H MEXAY OpraHM3MaMH, KOTIa
OpraHU3Mbl OJHOTO BHJAA CIOCOOCTBYIOT MEPEMELICHHIO OPTraHU3-
MOB APYroro Buaa (npumep: MEPEHOC MICKOMHUTAIOLIMMHU KICIIeH,
0JIOX ¥ OPYTUX Mapa3uToOB).

®abpuyecKkne OTHOUIEHUS - THII CBS3H MEXAYy OpraHM3MaMu, KOrmga
OOMH BHJ HCIONB3YeT OPYroil sl CTPOUTENbCTBA JKUIIbS, THE3N,
yOexun| u T.A. (npumep: WUCIHOJb30BaHHE 0OOPOM pPaCTUTEIBHOTO
MaTepuaia Uil CTPOUTEIbCTBA IUIOTHH U XaTOK).

PopMbl BUOTUYECKNX OTHOLUEHUN

KoHkypeHnus - 3TO B3aMMOOTHOIIEHHUS, BO3HMKAIOLIME MEXIY
0COOSIMM WM TONYJSALUAMU OZHOI'O M TOrO X€ BUAA (BHYTPHBHIO0-
Basi KOHKYPEHIM$l) WIM Pa3HbIX BUIOB (MEKBHMI0Basi KOHKYpPEH-
1Ms1), COPEBHYIOIMXCS 32 OJHU M T€ XK€ PEecypchl Cpelbl Ipu UX orpa-
HUYEHHOM KOJHMYECTBE.

* ®opMbl KOHKYPEHTHBIX B3aMMOOTHOLIECHUIH BapbUpYIOTCS OT Mps-
Moii pusnueckoil 60pbObl O MHPHOI'O COCYLIECTBOBAHHUS.
KonkypeHIusi mposBisieTcsi B BOSHUKHOBEHHH Yy 0co0eil cTpecco-
BBIX CHUTYyalMH, JpaK, B CHHKEHUH CKOPOCTH POCTa U IUIOJAOBUTO-
cTH ocobeif, B BO3pacTaHUU HMX CMEPTHOCTU M T.N. DTO - €JUHCT-
BeHHast (opMa OMOTHYECKHUX OTHOIIEHHWH, HETraTUBHO BIMSIOIIAS
Ha B3aMMOJCHCTBYIOIUX MAPTHEPOB.

* KonkypeHuus - oquH M3 MEXaHM3MOB (OpPMHpPOBAaHUSA BUIOBOIO
cocTaBa coo0IIecTBa, MPOCTPAHCTBEHHOIO paclpeneleHust U pery-
JSALUM YUCIEHHOCTH 0cOo0ei, 3BOJIOLUOHHOIO Pa3BUTUS BHUJIOB.
3aKOH KOHKYPEHTHOI'0 MCKJIOYEHHMN: €CIM JBa BHJA C OJIMHAKO-

BBIMH 3KOJOTHYECKUMH IMOTPEOHOCTSMHM OKa3bIBAIOTCA B OJHOM CO-
o0miecTBe, TO paHO WIHM MO3IHO OJMH KOHKYPEHT, Jydlle MPUCIOCO0-
JICHHBII K YCJIOBHUSM 3TOH OKpYXKarouel cpeabl, BHITECHUT IPYTroro
(chopmynupoan I'.®. T'ayze B 1934 r.).

* B ogHOM cooOuiecTBe BMECTE Y)KHUBAIOTCS TOJIBKO T€ BHIbI, KOTO-
pble B XOJ€ SBOJIOLMH NPUOOPENH pa3iuyus B MOTPeOIsieMbIX pe-
cypcax.

XHIHAYECTBO - c0c00 AOObIBAaHHMS MHUIM W MUTAHHUS JKUBOTHBIX
(peaxko rpubOB WM pacTeHHUil), KOrga OJHH JKHBOTHBIC JIOBAT, YMEPIIB-
JSIIOT U HMOEAAIOT APYTUX KUBOTHBIX.

Aantanum, XapaKTepHble 1Jsl XHIIHHYECTBA:

* ¥ Xum{HuKa - XOpollee pa3BUTHE HEPBHON CHCTEMBl M OpPraHoOB
YYBCTB, OBICTPOTA pPeaklHH, CKOPOCTh Oera WM mojera u Ip.;

* y Jcepment - TOKPOBHUTENbCTBEHHAs OKPAacKa, HHCTHHKTBI 3aTau-
BaHHs, OOMAaHHOTO MOBEACHHS, HCIOIb30BaHHUE yOCKHILI, HATHIHE
HaHUUPs, POrOB, MIUIOB H T.[.

Ilpumepsl XuwHukog: TPENCTABUTENM OTPAga XHUIIHBIX (KOLIAYbH,
BOJIKH, TIOJICHU, MOPXKH M [Ip.), XUIIHbIE NTHIBI (COBBI, OPJbI U Jp.),

i
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pBIOB! (IIYKH, aKyJbl ¥ Ap.), peNTHINU (KPOKOIMIEI), HACEKOMBIE, Ha-
CEKOMOSITHBIE pacTeHHUs (POCsSHKA KPYIJIOJIUCTHAs, IMy3bIpyaTKa, XKH-
pAHKa U 1p.).

AHTHOMO3 - THII B3aMMOOTHOIICHUH MeXJIy OpraHM3MaMu pPa3HbIX
BHJOB, KOTJa 0OCOOM OJHOTO BHIA, BBIAENsAS 0COObIe BemiecTBa (Ha3bl-
BacMble AaHTHOMOTHKAMHM), OKa3bIBAlOT yrHeTalollee BO3JAeHCTBHE Ha
KU3HEIEATCIbHOCTh 0c00eil Ipyrux BHIOB.

* AHTHOMOTHKM, MpOAYLHpYyeMble IpubaMu, OAKTEPUAMH U IAPYyTHUMU
opraHn3Mami (IICHUIMUIMH, CTPENTOMUIHMH, OHOMHUIMH) LINPOKO
NPUMEHSIOTCS IS JIe4eHUs] NHOEKIHOHHBIX OOJe3HeH.
DUTOHIHUABI - JETyuYne aHTUOMOTHKH, NPONyIUpYyeMble HEKOTO-

pPBIMH BBICIIMMH PAacTCHUSIMH M YTrHETaoI(He >KH3HEeIeATEeIbHOCTh
OakTepuii, rpuOOB U OJHOKJIETOYHBIX.

¢ OUTOHIUIB WTPAIOT BAXHYI pOJb B OHOJOTMYECKOH OUYHMCTKE
BO3JyXa.

HeiiTpaau3m - TuUn B3aMMOOTHOLIGHUH OPraHU3MOB, COCYULIECT-
BYIOIIMX Ha OJHOW TEPPUTOPUHU, IPH KOTOPOM HH OJMH M3 HUX HUKAK
HE BIIMSIET Ha APYTOi.

e [Ipumep: cocylecTBOBaHHE B CaBaHHaX HEKOTOPHIX BUIOB KOIIBIT-
HBIX, MOCHAIOMMX PAacTEHUs pa3IMYHBIX SIPYCOB M IOITOMY HE
KOHKYPUPYIOIIUX 32 HMUILY.

Cum6muo3 - 310 mobas GopMa COBMECTHOTO CYNIECTBOBaHHUsS (cO-
KUTEJIbCTBA) OPTaHU3MOB Pa3HBIX BHJOB, NPH KOTOPBIX XOTs OBl OJWMH
MOJIy4aeT IOJIb3Y.

* CuMOMOHTHI, KaK HPaBWIO, HUMEIOT HPOTHBOIOJIOXKHBIE NMPU3HAKU:
9TO aBTOTPOGBI M TeTepoTpodsl, MOABMIKHEIE M BeIyIlHe HPHKpe-
IUICHHBIH 00pa3 JXM3HM, oOiajnarplue crnocobaMH U CpeACTBaMH
3alUTHl ¥ JHUIOIEHHbIE UX U T.NI. B pe3ynpraTe oguH miau oba mapr-
Hepa 1Mo cUMOMO3y Jydlle aJanTHPYIOTCS K KOHKPETHBIM YCIOBH-
SIM Cpelbl U B UTOTe BBIMTPHIBAIOT B OOpHOE 3a CyIlecTBOBaHHUE.

Pasnuyaror ¢haxkyremamuenviii u o0auzamuwlii CUMOU03.

@akyIbTaTHUBHBINH (HeoOs3aTeNbHBIH) CMMOHO3 - 3TO cHMOHO3,
KOTJa KaXXIBli M3 OpPraHM3MOB IIPH OTCYTCTBHM IMapTHEpPa MOXET Cy-
LIECTBOBATh CaMOCTOATEIBHO.

O6auraTHslii (00s3aTeIbHBIN) CHMOMO3 - CUMOMO3, NPH KOTOPOM
OJIMH M3 OpraHU3MOB (MM 00a) OKa3bIBaCTCS B TaKOH 3aBUCHMOCTH OT
JPYroro, 4To CaMOCTOSITEIbHO CYLNIECTBOBATh HE MOJXET.

e Kaaccupuxkauus ¢opm cumOuo3a 1no pesysibraraM B3auMoJeii-

CTBHH MeEXIy MapTHepamu:

*  KOMMEHCanusm,
» CUHOUKUA,

*  mymyanusm,

*  napazumusm.
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KomMeHcanu3M (HaxJIeOHHYECTBO) - COXKHUTEJIHCTBO OPTaHU3MOB
pa3HBIX BUJOB, MPU KOTOPOM OJUH OPraHU3M HCIHOJB3YET APYrod Kak
JKUJIUIE M UCTOYHUK NMUTAHUS, HO HE MPUUYUHSIET eMy Bpena.

» Ilpumepor: GakTEepUH W MPOCTCUIINE B JKEIYJOYHO-KUIICYHOM TpaK-

TE YeJOBEKa, MHUTAIIIHUECS OCTATKAMH IUIIH XO3AHWHA; PHIOBI-TIPH-

JIUNaJbl U aKyJbl U T.I0.

CuHoiikusi (KBapTHPAHTCTBO) - COXXHUTEIHCTBO, IPH KOTOPOM 0COOB
OJIHOTO BHJa HCIOJNb3yeT 0CO0b APYroro BHJAa TOJIbKO KaK JKHJIMIILE
WIN/U CPEeACTBO IMEpeMEeNIeHUs B IPOCTPAHCTBE, HE IPUHOCS €My HH
[I0JIb3BI, HU Bpeja.

» [lpumepvl, TOCENEHHE UIEHUCTOHOTHX B MypaBeHHHKax, HoOpax

I'PBI3YHOB ¥ THe3JaxX ITHUL, a I'puOOB W JHIMAWHUKOB - B IyIUIaX U

Ha CTBOJIaX JEPEBBEB.

MyTtyanau3m (B3aUMOBBITOJHBIN CHMOHMO3) - 3TO oONHraTtHoe, T.e.
HEBO3MOXKHOE JIpyr 0e3 Apyra, COXXHTEIbCTBO OPTaHU3MOB Pa3HBIX BH-
OB, NPUHOCAIIEE B3aNMHYIO IOJIB3Y.

* [Ipumepwi: COXHUTENBCTBO KIyOEHBKOBBIX OaKTepuUil ¢ KOpHIMH 00-
OOBBIX pacTeHWil; cUMOHMO3 BoJOpoOciecil u TPpUOOB, 00pa3yrONIUX
TEN0 JINMAWHUKOB; cuMOM03 OakTepuii, MHPY30pHH M OIHOKIE-
TOYHBIX OJKTYTHKOBBIX, JKMBYIIMX B NHUIIEBAPUTEIBHOM TpaKTe
KBAYHBIX XMBOTHBIX M IIOMOTAIOIIHUX >KHBOTHOMY-XO3SHMHY IIepe-
BapHBaTh OOTraTy I[EJIIIJIO30H PACTHTEIbHYIO IMHINY, BHIpaOaThI-
Basi HYy)XHble (QEepMEHTHI, npuueM 0e3 CUMOMOHTOB 3TH XXUBOTHBIE
yCBaWBaTh IOTJOIIAEMYI0 LEJUTI0I03y HE CIOCOOHEI.

IMMapa3uTu3m - Takas ¢popMa aHTaTOHHCTHYECKHX B3aUMOOTHOIIE-
HUH MeXZy OpraHM3MaMU pa3HbIX BHUIOB, IPU KOTOPOH OAUH opra-
HU3M (Tapas’uT) HCIOJB3YeT APYroil opraHu3M (XO03sHMHA) B KadyecTBe
MOCTOSTHHOW WJIM BPEMEHHOW cpenbl OOMTaHUS M MCTOYHHKA IHIIH.

* TlapasuTamMu SBISIOTCS BCE BHUPYCHl, MHOTHE OakTepuu, TpUOHI,

IpocTeilne, HEKOTOPblC YEPBU M WICHUCTOHOTHE.

+ XapakTepHble OCOOCHHOCTH Iapa3WTOB - BBICOKAs CIEIHalN3alus

U peIyKIHs Yy HUX ONHUX OPTaHOB W/WIM yCIOXHEHHE IPYTHUX.

* Bpennoe pelicTBue mapa3suTOB cllaraeTcs M3 MEXaHUUYECKOTO IIO-
BpeXACHHUS TKaHEH XO35MHAa, OTPABJICHHUS €ro NPOAYKTaMH oOMe-
Ha, MUTaHUs 3a ero cuer.

CBsA3p Iapa3uTa ¢ BHEUIHEH cpenoil ocyliecTBISEeTCA ONOCpPENO-
BAaHHO 4Ye€pe3 OpraHU3M XO3sHMHa.

JKTOnmapasuThl - IApasuThl, KUBYLIME Ha Tele XO35IMHa (BIUH,
KJICIIH, HEKOTOPhIE IpHObI)!

JDHAOMAPAa3UThI - NMapa3uThl, OOHUTAIOMME B TKAHIX HIM IOJOCTH
Tena xo3sinHa (OaKTepHH, TJIMCTHI) WIM BHYTPH €ro KIETOK (BUPYCHI,
MaJSIPUHHBIA TIa3MOIU).

O6anratHple MapasuThbl HCIONL3YIOT OPraHU3M TOJBKO JXHBOTO
X035IMHA; C ero rudeybl0 MOTHOA0T U OHH.
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dakyJIbTaTUBHBIE Mapa3sUThl He NOrubaroT mocie rubenu xoss-
WHA, MHTAsICh OTMEPIIMMHU OCTAaTKaMU €Tr0 OpPTaHW3Ma, T.e. Mepexos
Ha canpoTpodHbI cnocod MUTaHUS.

BpeMeHHbIe Mapa3uThl JUIIb NMEPUOAMYECKH IOCEMAIOT XO35MHA
(kxoMapsl, MOIIKH, CIEIHH).

IMocTosiHHBIE MAPa3UThI NPOBOAAT Ha Telle XO35MHA WIN BHYTPH €T0
BCIO CBOIO JKM3HB (paK CaKKyJIMHA MOCTOSHHO Mapa3uTHUpPyeT Ha Kpabdax).

IMapasuTonasl - OpraHu3MBI, BeAyIIUWe Iapa3sUTHUYECKUH oOpa3
KU3HU TOJIBKO Ha CTAJWU JUYUHKH (MHOTHE Hacekombie). IIpeOriBa-
HHE Mapa3uTOU/Aa B Telie X03IMHA 3aKaHYMBACTCS THOENbIO XO35UHA.

Tunel buomuyeckux omHoweHul

BryTpu- MeXBnaoBble

BMOOBbIE
Korkypes- Konkypenmus
s XUIHUYIECTBO
KaHanGa- AHTHONO3
TH3M Hefitpanusm
dpexr Cumbuo3
cran
Dddekr
BOYKAKA Kommen- Cunolkns Myryanusm Ilapasutusm
3aGoTa canmu3M (xBapTHpaH-
o moTtomcTee | Taxeo- CTBO)

HUYECTBO)

IKoJIOrHYeCKas POJib XUIIHAYECTBA, MApasUTH3Ma M JPYrUX TH-
0B MUIIEBBIX CBA3EH B COOOIIECTBAX:
* y4acTHe OpraHM3MOB B OOIEM KPYrOBOPOTE BEIIECTB,
° OCyIJ_[eCTBJ'ICHI/IC BSaI/IMHOI‘/‘I perynﬂum/l YUCJICHHOCTU BHUIOB.

AHTponoreHHble PakTOphbI

AHTpomnoreHHble (aKTOPbI CBSI3aHBI C JEATENHHOCTHIO UEIOBEKa,
KOTOPBIM M3MEHSIET OKPYXalollyl Cpeay B COOTBETCTBUM CO CBOUMHU
MOTPEOHOCTAMH.

* AHTpomoreHHsle (akTOpbl Ha4yaldu ACHCTBOBATH NMPU IEPEXoJ]e ue-
JJOBE€YECTBA OT CO6I/IpaTeJ'II>CTBa K 3CMIICOCIHI0O U OXOTE€, HO HX
poJib 0COOEHHO BO3pOCIa B MOCJEIHEE BPEMS B CBA3H C MHTCHCHB-
HBIM Pa3BUTHUEM IPOMBIIIJICHHOCTU U CEJIBCKOTO X03sHCTBa.

* BospgeiicTBue 4enoBeka Ha NPUPOAY MOXKET OBITH MOJIOKUTEIbHBIM
U OTPULATCIIbHBIM.

IMonoxuTeabHOe BO3JeiicTBHE BBHIPAKAETCA B PasyMHOM Mpeod-
pa30BaHUM YEJIOBEKOM OKpyXKalomei cpenasl (Imocajake JIecoB, MapKOB,

‘IOB), B CO3JJaHWUU U PA3BCACHUU HOBBIX BBICOKOIPOAYKTUBHBIX COP-

0aCTCHUN U IOPOJ KUBOTHBIX, B OXpPaHE IPUPOAHBIX TEPPUTOPUL
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(3amoBEeIHUKOB, 3aKa3HWKOB, HAIIMOHAJIBHBIX NAPKOB), B COXPaHEHHH
YHHUKaJIbHBIX NMPUPOAHEIX 00bekTOB (03epo baiikan, I'panx-Kanson n
Ip.) U T.A.

OTpunartenbHOe BO3JeiiCTBHe UYEIOBEKa HA MPHPOAY BBIpaKaeTCs
B 3arpsA3HEHHH CpPeAbl OOMTAaHUS OTXOJAMU KU3HEAEATEIbHOCTH H IpPO-
U3BOACTBA, He(PTEHPOIYKTaMH, CHHTETHYCCKUMH BEIIECTBAMU U pa-
IMOAKTUBHBIMU HM30TONAaMH, B HAaKOIJIEHWHM B IOYBE IECTHUIHJOB, B
BBIPYOKE JIECHBIX MAaCCHUBOB, B W3BJICYCHHHM HEBOCIOJHHUMBIX NPUPOI-
HBIX pecypcoB (HedTH, rasa, yris, MHUHEpPalIoOB), B OCYIICHUH BEKOBBIX
60JI0T, IPUBOASIIEM K OOMEIEHHIO PEK M APO3UHU MOUYB, B COKpAIICHUU
YHCICHHOCTH BHJIOB OPTaHHM3MOB B Pe3yJbTaTe OXOTHI, PhIOOJOBCTBA,
cbopa Tpas, AT0x U TPUOOB.

5.5. Jxonornuyeckas xapaKTepucTUKa nonyssumm

Apean n skonornyeckasa Huwa suaa

Apeas - 4acTb MOBEPXHOCTH CyIIM WMJIM aKBAaTOpWH," B Ipenenax
KOTOPOH pacnpoCTpaHEHbl M MPOXOAST MOJHBIM IIMKJI CBOETO pa3BU-
THsE 0cOOM JaHHOTO BuAa (pona, ceMeicTBa WM ONpPEAeNIEHHOTO THUIa
coo01ecTBa).

JHAEMHK - BHUJ, 3aHUMAIOMHNN HE3HAYUTEIBHYIO TEPPUTOPHUIO.
Ilpumepsl 3H0emuKog: PEIUKTOBBIE PACTEHHS] TMHKIO M MeETacek-
BOISI, yTKOHOC, €XHJHA, KHCTenepas pbida JaTuMepus.
e IIpuunHBl 3HIAEMH3MA:

* reorpadudeckas M30JSAIHSA (Ha OKEAHHMYECKUX OCTPOBAX, B TOPHBIX

pailfoHax MM U30JUPOBAHHBEIX BOJOEMAax);

* KJIMMAaTH4YECKHE W MOYBEHHO-T'PYHTOBBIE YCIIOBHS;

* ouornyeckue (GakTopbl (KOHKYPEHIMS, XHIHUIECTBO, CUMONO03).

KocMomoauT - Buza, BcTpedaromuiics Ha Oonbiieil gactu oburae-
MBIX o0OnacTeil 3eMiH, pacnpoCcTpaHEHHBIE MOBCEMECTHO.

* IlIpumepur Kocmononumos: COpHIKH (IOJOPOXKHHUK OONBLIOH, mac-

TyWIbsl CyMKa U JIp.), BOJHbIE U OOJIOTHBIE pacTeHHs (pscKa, porosa),

a Takke KOMHATHasi MyxXa, TOPOJICKOM BopoOeH, cepas Kpbica U

JpyTHE XUBOTHBIE, PACCEISIONINECS BCIE] 3a YEIOBEKOM.

e @akTopsl, BIUA0IHE HA (popMUpOBaHUE U 0COOEHHOCTH apeaJa:
JKOJIOTUYECKasd IUIaCTUYHOCTh BHJA;
€ro crnocoOHOCTb K Pa3MHOKEHHIO U PAaCCEIEHUIO;
* HCTOPUYECKHH BO3pacCT;
* CKOpPOCTh BHJI000pa3oBaHHS.
CniiomHoii apeaJ - 3To apeals, B Ipejeiax KOTOPOro ocoOu Bujaa
BCTPEYAIOTCS BO BCEX MOJAXOJISLIMX IS UX )KU3HH MECTOOOMTAHUSX.
IIpepbiBUCTHIN apeaj - 5TO apeajn, pacnajaloIUicd Ha HECKOJb-
KO pa300IIEHHBIX TEPPUTOPHI, HACTOJNBKO yAaJIEHHBIX JIPYT OT JApYyra,
9T0 OOMEH MBIIBLON WM CHOPaMU MEXAY PAaCTeHHUSIMH WIH MHUTpaIus
KUBOTHBIX, OOUTAIOIMUX HA 3TUX TEPPUTOPHUSLX, HEBO3MOXKHBI.

*
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IKoJoruyeckKass HuIIa BHAA - 3TO KOMIIICKC yCJ'[OBI/Iﬁ JKHU3HH
BUAa, T.€. COBOKYIIHOCTH BCCX q)aKTOpOB Cpeabl (B TOM 4YHCJIE MHUKPO-
KJ'[I/IMaTa), B IIpe€aciiaX KOTOPBIX BUJA MOXET CylIECTBOBATHL B IPpUPOAC.

M HB& ByuJa HE MOIr'yT 3aHUMATb OJHY U Ty XK€ DKOJOIMYCCKYIO HHU-
ary, mo3ToMy OAWH M3 BHAOB HJIM CO3AAC€T HOBYHO 3KOJOIMYCCKYIO

HUITY, UK UCYEC3aCT.

Monynaunm N X OCHOBHbIE XapaKTEPUCTUKMN

IMonyasinus - 5TO COBOKYHHOCTh 0c00eil OTHOTO BHAA, B TCUCHUE
JUTNTETPHOTO BPEMEHM HACENAOMNX ONpEJeNCHHYI0 YacTh apeana,
OTHOCUTENBHO 000COOJIEHHBIX OT APYIHMX TPYHI 0coOel TOTo ke BuIa
U B3aHMOJCHCTBYIOIUX MEXAY CO00H (KOHKYPHPYIOLIIMX, OMOTA0-
IUX OPYT OPYTY, CBOOOJHO CKPEIIHBAIOIIMXCS U T.II.).

+ Ilonmynsuus - sneMeHTapHas (opMa CyIECTBOBAHUS M HBOJIOLUH
BUJA.

e Kaxpas momynsnust MOXeET CyIIeCTBOBAaTh TOJBKO B ONpPEAEICH-
HBIX JKOJOTMYECKUX YCIOBHAX: IIPH ONpEIeNeHHOH TeMmmeparype,
BI@XXHOCTH, cOcTaBe atMocdepbl, Tuapochepbl, HAIHIUH KOPMO-
BBIX PECypCOB, KOHKYPEHTOB, ITapa3HTOB U T.II
Poap momyasiumii B JIBOJIONMM: Ojarojaps HPOCTPaHCTBEHHOMH

Pa300IIEHHOCTH TOMYISANUIT BHJ CYIIECTBYET B Pa3HOOOPA3HBIX ycCIO-
BUSIX CpPeIbl M MOJBEPraercsi NeHCTBUIO €CTECTBEHHOTO 0TOOpa pasHOi
MHTEHCUBHOCTH W B Pa3HbIX HaNpaBICHHAX, YTO NPHBOAMUT K 0Opazo-
BaHUIO HOBHIX Pa3sHOBUAHOCTEH, MOJABHIOB M. BUIOB OPTaHU3MOB.

OcHOBHbIE XaPAKTEePUCTHKH IOMYJSINMii: apeaj, YUCICHHOCTD,
IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTH, HPOCTPAHCTBEHHAs, HKOJOTHYE-
CKasl, TIOJIOBAsl X BO3PACTHAsI CTPYKTYPhI, TeHETUIECKAs! PAa3HOPOIHOCTD.

YnciieHHOCTh MOMYJSIHU - 5TO o0Iee 4ucio ocobeil B momys-
nuu. OnHa ompenensercss a0MOTHUYECKUMHU (KIMMaTHUYECKHE YCIOBHS),
OMOTHYECKUMH (KOJMYECTBO KOpMa, XHIIHUKOB, BpPeAHTENICH, mapasu-
TOB) M aHTPONOreHHBIMH (QakTopamMu (IpPUMEHEHHE SIOXHMHKATOB,
HEKOHTpOJIIpyeMasi 0X0Ta W T.I.) U 3aBHCHT OT MHTCHCHUBHOCTH pa3-
MHOXEHHS, THOenn ocobell m WX Murpanuu (mepexoma W3 OTHOW IO-
MyJSAIUH B APYTYIO).

UucineHHOCTh CTAaOMJIBHON MOMYJSIIUMA OrpaHWYeHa MaKCHUMaib-
HBIM ¥ MUHHMaJIbHBEIM 3HAYECHUSIMU.

* MakcuManbHasi YUCICHHOCTh MOMYJSIHH OIpEaeNsIeTcsl pecypca-
MU cpenbl (KOTUYECTBOM IHINU, BOIBI U T.II.).

* MuHuManbHas YUCICHHOCTH MOMYJSIHUH COCTaBIsET HE MEHEE He-
CKOJIBKUX COTeH ocobOeil. IIpu MeHbIIel 4ucieHHOCTH nr00as ciry-
yaifHas mpuunHa (M0’Kap, HaBOJHEHHUE, 3aCyXa, CUIBHBIE MOPO3HI U
IIp.) MOYKET NMPUBECTH K BEIMHUPAHUIO MOMYJISIIINH.

I'omeocTa3s momyJsiiMU - CBOIMCTBO NONYJSIIUU TOJICPKHUBATH
CBOIO YHCICHHOCTh Ha HEKOTOPOM ONTHMAaJIBHOM CpPEIHEM YpOBHE.
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II;I0THOCTH MOMYJISINMHU - CPEJHEe YHCIO 0co0ei, NMPUXOASIIHX-
cs Ha eAMHHUIY IUIOIAAM WIM o0beMa IpPOCTPaHCTBA, 3aHUMAaeMOTO
nonyiasuuei.

Ilpy yBeIMYEHWH YUCIECHHOCTH OCOOEH IUIOTHOCTH HOIYJISAIHH,
Kak IpaBwio, Bo3pacTaeT. OHa MOXET OCTaTbCI HEU3MEHHOW JIMIIb
IpH pacIIMpPEHUN apeajia 3a c4eT pacceleHus ocobeil.

Peryasinusi mJIOTHOCTH MOMYJSINMIl JOCTHTaeTCs:

* y pacmenuli - 3a C4eT BHYTPHBHIOBOH KOHKYPEHIIMH, NPHUBOMS-
meil K caMopaspeXHBaHHIO (IPU 3TOM H3MEHsSETCS He TOJBKO
IUIOTHOCTh, HO M BEreTaTHBHAs MOIHOCTH OTAEIBHEIX 0co0eil);

* y JHCUGOMHBIX TIOCPEICTBOM CIIOKHBIX IOBEICHYECKHX H (U3NO-
JIOTMYECKUX MEXaHH3MOB M IPOSBIIETCS JIHIIb B CIydasX OrpaHH-
YEeHHOCTH PECYPCOB Cpelbl W HEBO3MOXHOCTH HX IIOMCKa Ha Ipy-
THX TEPPUTOPHUAX (B HEOONBNIMX BOJOEMax, Iie HET APYTMX BUIOB
pBIO, B3pOCIBIE OKYHH IHUTAIOTCA COOCTBEHHOH MOJIOABIO).

Poxmaemocth (a0CONIOTHAN) - YHCIO HOBBIX OCOOEH B MOIIYJIsi-
1Y, NOABUBIINXCA 3a CAUHULY BPEMCHHU B PE3yJIbTATC PA3MHOXCHUS.

YaeabHasi POKAAEMOCTH - CpPEAHES KOJIMYECTBO 0COOEH, pOIuB-
IIUXCS B MOMYJISIIUHU 33 €IUHHUIy BpeMeHH B pacuere Ha 1, 100 mm
1000 ocobeit momynsnuu. OTOT IMOKa3aTeldb I03BOJSET CPaBHUBATH
CKOPOCTh POKITAEMOCTH B HMONYJSIHAX C Pa3HOH YHCIECHHOCTBHIO.

BennurHa poXIaeMOCTH KaXKIOr0 BHIAa ONpPENeNHIach UCTOPHYE-
CKH Kak npncnoco6neHHe JJIs1 BOCITOJIHCHUSA y6BIJ'[I/I HOHyJ’[S[LII/Iﬁ n 3a-
BHUCHUT OT:

* COOTHOILIEHHUS TIOJIOB B IOIYJALUHU (€€ MOJOBOH CTPYKTYDBHI);

* COOTHOUICHMS BO3PACTHBIX IPyIN (€€ BO3PACTHOH CTPYKTYpHI);

¢ YacTOThl PENPOAYKTUBHBIX IIHUKIOB (HI/IKJ'[OB pa3MHO)KeHI/I$l);

* IUIOJOBHTOCTH 0CO0e# (KOTOopas, B CBOIO OYepe]b, 3aBHCUT OT CTe-
IICHU PAa3BUTOCTH 3a00TBEl O IOTOMCTBE M OOecledeHus AU IIUTa-
TCIBHBIMH BeH.[eCTBaMI/I).

OO6519HO POXKAAEMOCTL B Ka)KI[Oﬁ nomyJjasauuu ypaBHOBCIICHA Xa-
PaKTepHOH JUI1 Hee CMEPTHOCTBHIO.

Buoruyeckmnii moreHHUaJ XapakTepU3yeT TEOPETHYECKH BO3-
MOYKHO€ YHCJIO NMOTOMKOB OT OJHOW maphl (WJIM OJHOH ocobwm) 3a oml-
peAeIeHHBIH MPOMEKYTOK BPEMCHH (HAampUMep, 32 BECh KHU3HCHHBIH
[UKJI WIHA 32 TON).

* [Ipumepbi, YUCICHHOCTh MHOTHX HAacCKOMBIX M pakooOpa3HbIX (TJH,
naHUM) 32 TOJl MOXKET YBEIHYUTHCS B pa3; Y4HUCICHHOCTD
KPYMHBIX MJCKOMUTAIUX JaXe MPH CaMbIX OJIarompusTHBIX yC-
JOBUSX 3a T'OJ MOXKeT Bo3pacTtu jqumb B 1,05-1,1 pasa.

CmepTHOCTH (aGcoJIlOTHAsI) Ompejaensercs YUCIoM ocoleH, Imo-
rubmux (0T XMIIHMKOB, Oone3Hell, mapa3uToB, reHeTHYecKodl u ¢u-
3MOJIOTMYECKON HEMOJHOLEHHOCTH, CTAPOCTH M T.I.) B MOIYJISIIHH 32
€MHHUIy BPEMEHHU.
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YaeabHasi cMepPTHOCTb - KOJWYECTBO OCOOEH, MOrMOIUX B IIO-
MyJISIMUU 332 €IUHULY BPEMEHHU 6 pacueme HA 0OHY 0CO0b.
¢ CMepTHOCTH 3aBHCHT OT BIHAHHS HEONAarONPHUATHBIX a0HOTHYe-
CKHX (aKTOpOB, OOJE3HEH, KOJIMUEeCcTBAa U AKTUBHOCTH XHITHUKOB U
Mapa3uToB.
KpuBas BbpIKHBaemocTH - rpaduk, MOKa3bpIBAIOMINN IMPOIEHT
oco0elf, JOXKUBIIUX O TOTO WM MHOTO BO3pacTa.
Tunsl BHIKMBAEMOCTH OPraHM3MOB (ONPEIENSIOTCS CMEpPTHO-
CTBIO 0co0Oeit).
* TOBHIIIEHHAs THOENs 0co0el B paHHUH mepuo ku3Hu (y poIo);
* paBHOMepHas Tubenp ocobeil Ha Bcex mepuonax xu3Hu (y Tuup,
HEKOTOPBIX YepBel u Ap.);
* JI0’)KMBaHME ocolell Jo MmpelelbHOro BO3pacTa M MaccoBas rubelb
Ha MO3JHUX MNEepHoaax *XHU3HH (OOJBIIMHCTBO HACEKOMBIX); BCTpe-
qaeTcs pexe; MPUBOIUT K BCIBIIIKAM Pa3MHOKEHHS.

CTpyKkTypa nonynsauuni

IIpocTpaHcTBeHHAsi CTPYKTypa MONYJISALUH XapaKTepU3YyeT 0CO-
OEHHOCTH pa3MelleHHs ocobeil Ha 3aHMMaemoi Teppuropuu. OHa
3aBHCHUT OT YHCJICHHOCTH MNONIYJSLMM U €€ BO3PacTHOH M IOJIOBOH
CTPYKTYpBI, MOJET MEHATHCA B TEUCHHE TO/a U ONpeAeseTcs CBOM-
CTBaMHU MECTOOOUTaHHUS U OMOJOIMYECKMMH OCOOCHHOCTAMHU BHJA.

e THunbl NPOCTPAHCTBEHHOH CTPYKTYPBI NMONYJISIIUIM:

* chayuaiinoe pacupelelicHHe II0 TePPUTOPUH;.

* pasnomepHoe pacUpeneleHUE II0 TEPPUTOPHH;

* 2pynnogoe paclpelelieHHe, KOrja 0coOW >KUBYT B TPYIIIaX: CeMb-
X, CTajax, KOJIOHUAX, TapeMax. DTO paclpelelieHHe BCTpedaeTcs
HanboJiee 4acTo, MOCKOJIBKY IOMOTAeT Jy4lle 3alHIAThCA OT XHII-
HUKOB, HCKaTh U OOBIBATH KOPM.

IIpocmpancmeennana  cmpykmypa  nonynayui

Tun pacnpe-

penexns NMpuYnHbI NMpumMepsbl

CiyvaitHoe OnHoposiHas cpela; Manas YucieH- | I'uapel, nuanapun
HOCTh

PaBHomepHOe | JKecTkash KOHKYPEHINS; CHIIBHBINA | XMWILHbIE PBIOHI,

TEPPUTOPUAIBHBI MHCTUHKT MJICKOITUTAIOIIHE,
TTHLBI
I'pynnosoe HeonnoponHocts cpensl; ocoben- | Bonkwu, cenpap

HOCTU PA3MHOXCHUS, HAJIUINC
MECT, HCIIPUTOAHBIX IJIS )KU3HU

JKoJ0ruYecKasi CTPYKTYpa XapaKTepH3yeT OTHONIEHWE pa3ind-
HBIX I'pyII OPraHM3MOB OJHOHM MOMYJIALMHM K YCIOBUAM OKpYKaromei
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cpensl (Hampumep, ocoOM OJHOW MOMYINSALUU PACTEHHUIl pa3iuyalTCs
pasMepamH, KOJHWYECTBOM JINCTHEB U IIBETKOB, HE OJHOBPEMEHHO 3a-
L[BETAIOT, MX ILIOJBI CO3PEBAIOT TAKIKE HE OJHOBPEMEHHO H T.II.).

» Takoe pasnuuue ocobeil MO3BOJSCT MOMYJISIMHA COXPAHUTHCS B Ie-
JIOM TIpH HACTYIUJICHHHM pPAa3iMYHBbIX HEOIAarompUsTHBIX YCIOBHUH,
XOTs Ta WK MHAs 4aCTh 0COOCH IPH 3TOM MOXET MOTHOHYTb.
IMoJsioBasi CTPYKTypa BBIPAXaeT COOTHOILICHHE KOJIUYECTB MYXK-

CKHX U CHCKUX ocobeil B momynsiuu. OHO, KaK MPaBUIIO, OTIHYACT-
¢ OT COOTHOIIEHHUs 1:1, ompenenseMoro reHeTHYECKUM MEXaHH3MOM,
YTO OOBSACHSACTCS B OCHOBHOM Pa3HOIl KHU3HECIOCOOHOCTHIO MYIKCKHX
M )KEHCKHX 0COOEH.

* [Ipeobmamanue gonM caMOK Hajx camMuaMu oOecrnednBaeT Ooree
WHTEHCHBHBIH POCT YHCICHHOCTH MOIYJISIIHH.

* Tax xak caMIbl ¥ CAaMKH MHOTHX BHJOB OTINYAIOTCS IO XapakKTepy
MUTaHNS, TOBEACHHIO W T.I., TO H3MEHEHHE MOJOBOH CTPYKTYpHI
TIOYJISIIMY B TOW WIJIM WHOW CTEIIEHW MEHSET €€ POJb B DKOCHCTEME.

* B momynsnusx demoBeKa COOTHOIICHHE ITOJIOB HPU POXKICHUU CO-
craBnser 100 meBouek Ha 106 ManmpumkoB, K 18-meTHEMY BO3pacTy
oHO ctaHoBHUTCS paBHBEIM 1:1, k 50 romam Ha 100 >XEHIIUH TPUXO-
nutest 85 MyxunH, K 80 rogaM COOTHOIIEGHHE IO MOJY CTAHOBHTCS
2 : 1 (100 xenmuH Ha 50 MyX4YHH).

Bo3pacTHasi cTpYKTypa HONMYJSIUH OTPa)kaeT COOTHOLICHHE pa3-
JUYHBIX BO3PACTHBIX Ipynn B nonyisnuu. OHa 3aBUCUT OT HPOAOJ-
KHUTEIBbHOCTH XHU3HU 0c00ci, BpeMEHN HACTYIICHUS HX IIOJIOBOH 3pe-
JIOCTH, YHUCJIa TOTOMKOB B ITIOMETE, KOJHYECTBA MOTOMCTB 3a CE30H U Jp.

» IIpucyTrcTBHEe B momynsnuu OOJBIIOrO KoJWdecTBa ocobeil muan-
IMUX BO3PACTHBIX TPYHI CBUACTEIBCTBYET O €€ OJ1aromnoiyuuu.
[Ipeobnaganue B MOMYJISALUU CTapbIX 0cOOEH TOBOPHUT O TOM, YTO
JlaHHAas TOMYJSALMs 3aBepILIaeT CBOE CYIIECTBOBAHHUE.

* BospacTtHas cTpykTypa OTpakaeT NPUCHOCOOUTENBHBIH XapaxTep
ocobeil, Tak Kak CONPOTHBISIEMOCTh Cpele y 0coOel pa3HBIX BO3-
pacToB HEOAMHAKOBA (B3pOCible MaiiCKue JKYKH JKUBYT HECKOJIBKO
He/lelb, a UX JIMYUHKH B TI0YBE - TPU T0Ja).

e Tunbl 3K0JOrH4ecKOro BO3pacra:

* JIOpeNnpOayKTUBHBIN;

" penposyKTHBHBII;

* IOCTPENpPONyKTUBHBIH.

OWHaMMKa nonynsummn

IpupocT moOmyJsiiMU - 3TO Pa3HULA MEKAY POXKIAEMOCTHIO H
cMepTHOCThI0. OH MOXET OBITh MOJIOKUTEIbHBIM (YHCICHHOCTh MO-
OyJSUUH yBEIMYHMBACTCSA) W OTPUIATEIBHBIM (YHCICHHOCTH MOIYJIs-
UM yMEHBIIAETCH).
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Temn pocTa - cpeHHH NPUPOCT MOMYJNSANHH 33 €IUHUIy BpeMe-
HU. Y OONBIIMHCTBA BHAOB OH 3aBHUCUT OT IUIOTHOCTH IIOIYJISIIHH.
HanbGonee BbICOKMII TeMI pocTa HaOmI0OgaeTcs INPH OMpEAEIIeHHON
ONTHUMANTbHOI IUIOTHOCTH NONYJISANUN HIM IpPH MNOMAaJaHUH MHOIYJIs-
YU B HOBYIO, HE3aHATYIO YKOJOTHUECKYIO HHIIY.

Poct unciaennoctu. Jlrobas momynsnus, eclii ee HE JHUMHTHPYIOT
¢dakTopsl BHEIIHEH cpenbl (OTPAaHMYEHHOCTH pecypcoB, OOIe3HH,
XUIIHUKA H T.I.), TEOPETHUECKU CIIOCOOHA K HEOTPAHHYEHHOMY POCTY
YUCIEHHOCTH. B 3TOM cirydae TeMn (CKOpPOCTB) pOCTa MOMYJISIUH 3a-
BHCHT TOJBKO OT BEIUYHHBI OUOMUUECKO20 NOMEHWUAnNd, a caM pOCT
YUCICHHOCTH TOIYJSIHH MPOUCXOAUT B T€OMETPUIECKON HPOrpeccHH
(10 PKCIIOHEHTE) M HA3BIBACTCS IKCMOHEHIHAJIbHBIM.

Ycii0BHSI IKCNOHEHIMAJBHOI0 PocTa. PeallbHO 9KCIOHEHIHANb-
HBIIl POCT YMCICHHOCTH MOMYJSLHUUA MOXET HPOUCXOAMTDH JIMIIL B Te-
YCHHE OTPAaHMYCHHOT'O MPOMEXKYTKa BPEMEHH B CICIYIOMUX CIydasx:

* NOMYJISUUS HAXOIHUTCS B YCJIOBHUSAX HM30BITKa pecypcoB cpeibl (IH-

M, MECT Pa3MHOXKEHHUS) M HE HMCHBITHIBACT BO3AcHcTBUsA Hebiaro-

HOPHUATHBIX (HAKTOPOB;

* HOMyJSLHsS IMOIajaeT B HOBBIC YCJIOBMs, I/l Y HEe HET BparoB u

KOHKYPEHTOB (npumep: KpOJIUKH B ABCTPAJINH);

* MHOMYJSLUS CYI[ECTBYET B MCKYCCTBEHHO CO3JaHHBIX Jaboparop-

HBIX yCIOBHIX (OaKTEepUHU, NPOXKKH H IP.).

PocT 4mCieHHOCTH MOMYISALNUH NPUBOJUT K YBEIHUCHHIO €€ IIOT-
Hoctn. Ho mo Mepe yBenWYeHHsS IIOTHOCTH IONMYJSIIUM HadWMHAEeT
CKa3bIBAaThCS OTPAHMYECHHOCTH PECYPCOB CPEABI, W YCIOBHS IS pas-
MHOXXEHHSI M pocTa 0co0el CTAaHOBSTCS MEHee OIaroNpUATHBIMHU, UYTO
NPUBOANUT K 3aMEJICHUIO POCTA YHCICHHOCTH MOMYJISIHH.

JlorucTHyecKHii THN pPocTa MOMYJSINMM - THII pOCTa NPH OTpa-
HUYEHHBIX pecypcaxX, XapaKTepH3YIONIHUIiCs CHIKEHHEM TeMIla pocTa
[0 Mepe yBEIUUCHHUS IUIOTHOCTH HOIYJISALHH.

EmkocTh cpeabl - onTHManbHas IUIOTHOCTh MHONYJSIUH B KOH-
KPETHBIX YCIOBHUSAX CPEIBI.

* Ecnu miuoTHOCTH MOIyISIUH COOTBETCTBYET €MKOCTH CPENbl, TO UH-

CICHHOCTH MOIMYJSAIUH OyIeT KoaebaTbcs OKOIO CPEeJHEro YPOBHS.

* Ecin nioTHOCTH MOMyNSIHUM TPEBHIMIAET €MKOCTh CPEIbl, TO UHC-

JIEHHOCTH NOMYJISIUU U €€ MIOTHOCTh YMEHBIIAIOTCS.

Peryasinusi YMCJIE€HHOCTH MONMYJISIUHU

e JIBe rpynnbl (aKTOpOB, BJHSAIOIMX HAa YHCIEHHOCTH IOIYy-
JIAMM:

e MoaupuUUHUpYHOUMIKMe, HE 3aBHCSIIHE OT IUJIOTHOCTH IOMYJSLHH
(3T0, Kak MpaBUIO, aduomuueckue (HakTOPBI CpPEAbl; HAIpPUMED,
CypoBas 3UMa MPHBOJUT K THOEIH 3Bepeil M MTHL, KOPMSIIUXCS Ha
3emie, " ap.);
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* peryjJlupywuUIHe, 3aBHCSANINE OT IUIOTHOCTH MOMyJisuuu (KaKk Impa-
BWJIO, 3TO pa3lH4YHbIe Ouomuueckue QGaKTOPHI: POXKIAAEMOCTb,
CMEpPTHOCTh, MHTpALHH, IOBEICHUYECCKHE (AKTOPHI, HCUYEpPIAHHE
pecypcoB cpeasl U 1p.).

Murpauuu — 3TO 3aKOHOMEPHBIC CYTOYHBIC WM CE30HHBIC IepeMe-
OICHUS KUBOTHBIX MEXAY CYIIECTBEHHO Pa3IMYHBIMH, MPOCTPAHCTBEH-
HO pa3o0mieHHBIMHU cpenamMu oOutanus. OHU BBI3BIBAIOTCS U3MCHEHUEM
YCIIOBUH CYIIECTBOBAHHS B MecCTaX OOWTaHUSA WM H3MEHEHHEM Tpe-
OOBaHMI XUBOTHBIX K 3THUM YCIOBHSIM Ha Pa3HBIX CTAIUAX PA3BUTHI.

Poab murpanmii. Murpanuu:

* MO3BOJSIOT OpPraHW3MaM B TEYCHHE OINPEACICHHOTO BPEMEHH HC-
MOJB30BaTh ONTHUMAJIBHEIE YCIOBUSA Cpedbl B T€X MecTaX, rae IMo-
CTOSTHHOE MPOXXUBAHHE OPTaHM3MOB 3TOTO BUIA HEBO3MOXHO;

* MPUBOJAAT K OCBOCHHIO HOBBIX OHMOTONOB M PacIIMPEHHIO 00mero
apeana BHIA;

* TPHUBOAAT K 0OMeHY ocolOeil MexXIy MOMYJSIUSIMHU, YTO MOXKET U3-
MEHHTh HX CTPYKTYpPy U OCHOBHBEIC CBOICTBa, MPEJOTBPATHTH THU-
0enp MOMYNANNH, HAXOMAsIIeiics Ha TpaHW BBHIMUpPAHUSA, WU, Ha-
000pOT, IPUBECTH €€ K PE3KOMY COKpalIeHHIO;

* YBEIHWYHMBAIOT €AUHCTBO M OOIIYI YCTONYMBOCTH BUIA;

* CIOCOOCTBYIOT ycmexy B 00ph0Oe 3a cymecTBOBaHHE.

B orcyTrcTBHE MHUrpanuy H3MEHEHHE YHUCICHHOCTH IOMYJISIUHU 3a-
BHCHUT OT COOTHOIICHUS BEIMYMHBI POKITAEMOCTH U CMEPTHOCTH.

IIpumeps! pu3HOTOrHYECKHX M NOBeJeHUYecKHX GaKTOpoB, pe-
TYJIHPYIOIMHUX YHCICHHOCTh U MIOTHOCTH IOMYJISLHHU:

* npu OONBIION IJIOTHOCTH HONMYJISIUH Y HEKOTOPBHIX BHUAOB XXKHBOT-
HBIX (y TPBI3yHOB) B KpPOBH IIOBBIMIAETCS KOHIEHTpPAIUsS TOpMOHA
aJpeHalNHa, BBHI3BIBAIONIETO arpecCHBHOCTH (ApaKkW) W pa3IUdIHBIC
TOpPMOHATBHEIE paccTpoicTBa (y CaMOK MOET NMPOUCXOIUTH pac-
cacplBaHMEe SMOpHOHA), YTO B HTOre MNPUBOAUT K COKPAIICHHUIO
YUCICHHOCTH MHOIYJISALUH;

* XHMH4YecKOe B3amMojelcTBHe ocolell (Hampumep, TONOBACTHKHU
BBIZICHISAIOT B BOAY BENIECTBA, 3aACP KUBAIOIIHE POCT APYTHX TOJO-
BAaCTHUKOB);

* Me4yeHHe (CEKpPETOM IaxydWmX >XKeje3, IapallMHaMH Ha JE€PEeBBIX,
MeHHEeM CaMIOB HTHUI ¥ T.I.), 0XPaHa MHAWBHIYaTbHOTO ydacTKa
TEePPUTOPUU W HeAONMyHIeHHe PAa3MHOXEHHS Ha HEM «IyXKHX»
ocobeil Mo3BONAIOT HamboJiee palMOHANTBHO HCIOIB30BAaTh MpPO-
CTPaHCTBO, 3aHMMaeMoe momyisnuei. V30bITouHas 9acTh MOMYJIs-
OUH TP 3TOM HE Pa3MHOXKAeTCS WM BBIHYXIEHA BBICEISATHCA 3a
Impesensl 3aHATOr0 MPOCTPAHCTBA.

MHOXECTBEHHOCTh MEXaHU3MOB PETryNSIUH YHCICHHOCTH IIPUBO-
IUT K TOMY, YTO B NPUPOJE OYEHb PEJKO MPOHUCXOIAT KaTacTpoduue-
CKHIl pOCT YHCICHHOCTH, HOAPHIB pecypcoB (HexBaTka mnumu, yoOe-
XKUII, IPOCTPAHCTBA) M THOENb MOMYJISNHH.
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5.6. BuoueHo3, 6MoreoLeHo03, 3KOCUCTEMA

Buoneno3s

Buouneno3 (w1 coo0HIeCTBO) - MCTOPHUYECKH CIIOKHBINAACS yC-
TOHYUBAS COBOKYNHOCMb HNONYJAYull OPTAaHW3MOB pa3HBIX BHUAOB, Ha-
CEJISIIONUX CPaBHUTEIBHO OJHOPOAHBIN yYacTOK TEPPUTOPHH HIH
aKBAaTOPUU ¥ CBS3AaHHBIX OIPEICICHHBIMH B3aMMOOTHOIICHUSIMH.
(K. Mebunyc, 1877 r.).

Ilpumepvr buoyenozos: coodIIECTBA HA CTBOJIE JepeBa, B HOpe, HA
yJacTKe Jeca, a1yra, o3epa, 6oiora, npyna u T.A.

Pasnuunpie momynsuuyu 6MOIEHO3a AOJKHBI OBITH MPUCIOCOOIEHBI
K COBMECTHOM JXKM3HH. DTO 03HAYaeT, 4TO:

* y Bcex BUAOB OHMOIEHO3a JOJDKHBEI OBITH CXOAHBIE TpeOoBaHUs K abuo-

THYECKUM YCIIOBHUSM CpeAbl (CBETYy, TeMIIepaType, BIaKHOCTH H T.1.);

* JIOJDKHBI CYIIECTBOBAaTh 3aKOHOMEpHBEIE Tpoduueckue (MUIIEBHIE),

Tonmueckue, ¢opuueckne u ¢pabpuueckue (cM. c. 165) B3aumMocBs3n

MEXIy OpPTaHW3MaMH DPa3HBIX TOMYJALNUN, HEOOXOIHUMEIE IS OCY-

MISCTBJICHUS UX IMHUTAHUS, PA3MHOXKCHUS, PACCEICHUS W 3aIIHUTHI.

* CocTaBHble YacTH OHOLeHO3a:

* ¢umoueno3 (yctoiiunBoe cOOOIIECTBO pACTEHUN); HMEET JIETKO
pacro3HaBaeMble XapaKTEpHbIE YePThl M TPAHUIIBI, SBISETCS TJaB-
HBIM CTPYKTYPHBIM KOMIIOHEHTOM JI000T0 OHOIIeHO03a, OmpeaeseT
BHJIOBO# COCTaB 300-, MUKO- © MHKPOOOIIEHO30B;
300yeH03 (COBOKYITHOCTh B3aMMOCBSI3aHHBIX BHJIOB XHBOTHBIX);

* mukoueno3 (cooOmecTBo TpuOOB);
Mukpoooyeno3 (cooOIECTBO MHUKPOOPTaHH3MOB).
I'paHuibl OMOIEHO3a YCTAHABIMBAKOT MO (UTOLEHO3Y.

> CBolicTBa 0HOLIEHO03A:

. 6I/IOLICH03 CKJIaZABIBACTCS U3 HOHyHSH_II/Iﬁ pa3HbIX BHAOB OpraHu3-
MOB;

qactu 6I/IOHCHO33 B3aNUMO3aMCHSICMBbI (OIII/IH BHUI MOXET 3aHSITH ME-
CTO I[pyFOTO BUAAa CO CXOOAHBIMH DKOJIOTUYECCKHUMHU Tpe6OBaHI/I$IMI/I);
* OMOLEHO3 CYIIECTBYET 3a CUET yPaBHOBEIIMBAHUS IIPOTHBOIOJIOX-
HO HanpaBneHme Chui (XI/IH_[HI/IKI/I u )KepTBI)I7 nmapasuTsel U X03sg€Ba
u T.H.) u KOHH‘{CCTBCHHOI\/‘I perynsmlxm YUCJIICHHOCTH OOAHUX BHUIO0B
}lpyFI/IMI/I;

pa3Mepbl OHOIEHO3a ONPEAEAIOTCS €ro fuomonom (CM. HIKE).

IDKOTON - 3TO nepeuuHviii KOMIIEKC abMoTHYecKuXx (akTopos
cpelbl ¥ HEKOTOPBIX KOMIIOHEHTOB JKMBOTO MPOUCXOXKJeHHUs (MOuBa,
IPYHT), HMEBUIMXCS Ha y4YacTKEe 3EMHOW IOBEPXHOCTH (CYLIM WJIH BO-
JoeMa), 3aHMMaeMOM TeM WM HHBIM OUOLIEHO30M, 0e3 yuema usmene-
Hull, TPUBHECCHHBIX XHBBIMU CYLIECTBAMH JaHHOTO OHOIEHO3A.

* Bce ¢akTopsl 3KOTONAa MOXXHO pa3AeluTh Ha KIUMAMON, 30a-
domon wu zudpomon.
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Kaumaron - COBOKYIHOCTH KIIMMAaTHUYE€CKUX CI)aKTOpOB OKOTOIIa.

3113(])0T0n - COBOKYINHOCTh IOYBCHHO-TI'PYHTOBBIX d)aKTOpOB.

FI/IZ[pOTOH - COBOKYIHOCTb FPIZ[pO(l)aKTOpOB (HaHI/I‘{I/Ie " XapakTe-
PUCTUKHU BOOAOCMA, co;:[ep)xameﬁca B HEM BOJBI U T,H.).

BuoTon - 31O yuacmox cpedwvi (cymm wiIu BoxOeMa), UMEIOIUN OT-
HOCHUTEJIBHO OJHOPOJHBIC YCIIOBUS OOMTAaHHS W 3aHUMAaEMBblil OJHUM
6uonenozoM. IIpu 3TOM YCIOBHS CpeIbl PacCMAaTPUBAIOTCS C yuemom
6cex 6uoousmeHenull, KOTOpble OBUTM IPWBHECEHBHl B HHUX OpraHHU3Ma-
MH ZaHHOTO OMOIIEHO3a.

buoreoneHo3 m 3KocucTemMa

Buoreoueno3 (kpatko - BI'll) - 3T0 JNexkamuid B rpaHUIax orpe-
JEJIEHHOTO (UTOIEHO3a M CBSI3aHHBIH B3aMMHBIM OOMEHOM BEIECTB U
SHEPTUU  eOUuHblll NPUPOOHBILL  KOMNIEKC, 00pa306annblii  yIacTKOM
36MHOU MOBEPXHOCTH (CYLIM) C ONPEICICHHBIMH YCIOBUSMHU CPEIbI
obutanus (6uomonom) W MONMYIANUSIMH BCEX BHIOB OPTraHHU3MOB, Ha-
CeNIAI0IMX 3TOT buoron (6uoyernozom), cMm. puc. 5.2.

®uto-
ueHos

pworeolienp;
£0HghoaioVd

Puc. 5.2. CTpykTypa 6uoreoLeHosa

Ilpumepsr  6uoceoyenosos: envHUK, nybpaBa, cdarnoBoe 60i0TO,
CYXOIOJIBHBIN JIYT U AP.

buoreoneHo3 (GyHKIMOHHPYET Kak IEJIOCTHas CaMOBOCIIPOM3BO-
nsmasics, caMOperyJiupyomascs OTKpbiTas cucrema. Ilomynsuuu op-
TaHU3MOB IIOJIy4alOT M3 HEOPTaHUYECKOH cpelsl pecypchl, HEOOXOmH-
MBbI€ JJIS MOAJEPKAHUS JKU3HU, U OJHOBPEMEHHO BBIACIHSIOT MPOAYK-
TBI JKU3HEAEATEIbHOCTH, BOCCTAHABIHBAIOIIUE CPENY.
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Jkosornyeckass cucremMa (Win IKOCHCTeMAa) - J00as COBOKYII-
HOCTh COBMECTHO OOHTAIOLIMX OpPraHM3MOB W HEOPTaHMYECKUX KOM-
NOHEHTOB, MpPU B3aUMOJCHCTBUU KOTOPBIX IHPOUCXOAMUT KpPy2080poOm
6ewecme U NOMOK IHepuu.

Ipumepuvr sxocucmem: THUIOIMHUA TEHb, MypaBeHHUK, JyXa C JOXK-
NIeBOM BOJOM, mapk, akBapuyM, ouocdepa u ap.

OTian4yne 3KOCHCTeMbl OT OuoreomeHosa. IloHATHE 3KOCHUCTEMBI
He TpeOyeT KaKUX-TO OTpaHMYCHHI Ha 3aHMMAaeMYI0 €10 TepPUTOPHUIO
WM aKBATOPHIO M MOXET HMPHUMEHATHCSA K JF00bLM KOMILIEKCAM Opra-
HHU3MOB U HX cpelbl 0OuTaHHS (BKIIOYAs 600HYI0), HE TOJBKO K €CTe-
CTBEHHBIM (NPUPOAHBIM), HO M K CO3/JaHHBIM 4YeloBekoM. buoreore-
HO3 - 3TO npupooHas, BBLACHAEMAs HA Cyule SKOCHUCTEMA, ZpaHUybl
KOTOPOH ONpEeNeNeHbl QumoyeHosom, T.e. PACTHUTEIbHBIM coo0LIeCT-
BoM. [loaTomy sKkocucTema - MoHsATHE Oojiee IMHUPOKOE, YeM OHOreo-
LCHO3: 000l 0U02e0UeH03 ABNAEMCA IKOCUCHEMOI, HO He 6CAKAA
IKocucmema AGNAEMCA  OUO2EOUEHO30M.

* KoMnoHeHTBHl 0HOreoneHosa:

* HEOpPraHWYECKUE BEIECTBa, BKIIOYAIOIIUECS B KPYTrOBOPOT (COemu-
HEHHs YTJIepoJa U a30Ta, KUCIOPOJ, BOJA, MUHEPATIbHBIC COJH);

* knuMaTtHueckue GakTopbl (TemMmepaTypa, OCBEIICHHOCTb, BIax-
HOCTb);

* opraHuveckue BemiecTBa (OETKH, HYKJICHHOBBIE KHUCIOTHI, YTIEBO-
IIbl, TUMUAIBL U Ap.);

* OpPraHu3Mbl Pa3IUYHBIX (YHKIHOHAIBHBIX TPYII - HPOOYUEHHIbL,
KOHCyMeHmbl,  pedyueHmbl.

IpoayueHTsl - aBTOTPO(HBIE OPTaHU3MBI (B OCHOBHOM 3€lICHBIC
pacTeHusi U BOJAOPOCIH), CHHTE3UPYIOIIHE OPTaHHYECKUE BEIIECTBA M3
Heopranudeckux. IIpoayueHTsl ucnonb3yoT sHepruto ConHua, mpe-
o0pa3sys ee B XHMHYECKYIO JHEPTHI0 OPTraHWYCCKUX BEIIECTB, TOCTYII-
HYIO BCEM OCTAIbHBIM OPTraHH3MaM.

KoHcyMeHTBI - mOTpeGHUTENH OPraHMYEeCKOTO BEIIECTBA - TETEPO-
Tpo(dHBIE OPTaHU3MBI, MUTAIOMINECS TOTOBBIMH OPTaHHYECKUMH BeIle-
ctBaMd. K KOHCYMEHTaM OTHOCSTCS BCE PACTUTENBHOSIHBIC, IUIOTO-
SHBIC W BCESIHBIC )KUBOTHBIC, a TAKKE Mapa3uThI.

Pexyuentbl - rereporpodHbie opraHu3Mmbl (O0akTepuu, TrpuObI),
KOTOpBIE B MPOLIECCE CBOCTO MUTAHUS Pa3pyIIAOT OPraHUYECKOE Be-
MIECTBO OTMEPIINX PACTCHHH U JKUBOTHBIX M IKCKPEMEHTHI )KHBOT-
HBIX, OpEeBpalias MX B MPOCTBIC HEOPraHMYECKHE COCAMHEHUS, MPH-
TOAHBIC U YCBOCHHS PACTCHHUSAMH.

XapakTepucTUKH OHOreonmeHo3a (IKOCHCTeMbI): OHoMacca, Mpo-
NYKTHUBHOCTB, BHJOBOE pa3HOOOpasue, IMIIOTHOCTh HOMYJSLUH Kaxao-
ro BHJa, COOTHOLICHHE BUAOB MO YUCICHHOCTH U IJIOTHOCTU IOMYJf-
Ui, TpOCTpaHCTBEHHAs M Tpoduueckas (MHUILEBas) CTPYKTYPbl H T.A.
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Buomacca - cymmapHas Macca BCEX OPTaHM3MOB DKOCHCTEMBI WU
OTIENbHBIX €€ TPOYUUECKUX YPOBHEH.

* buomacca BbIpaxkaeTcs OOBIYHO B €AMHHUIAX MAacChl BEIIECTBAa Ha
eUHUIlYy TUIOLIAN WIH 00beMa dKOCHCTeMBbI (Kr/ra, KT ™ u Jap.).

+ Buomacca Bcex opranmsMoB 3emun coctasmser 2,4 « KO T cyxoro
BeniectBa, 90% OT PTOro KOJIMYECTBA COCTaBIsACT OMomMacca Ha-
3€MHBIX PacTCHHUH.

IIpoayKTHBHOCTD - IPUPOCT OHOMACCHI, CO3JaHHBIH OpPraHU3MaMu
9KOCHUCTEMBI 33 C€AUHUIY BPEMECHU Ha €JAMHUIIE IJIOMIAIH Wi o0beMa.

* IIpoAyKTHBHOCTh BBIPAXXKAETCS B EJUHHUIIAX MacChl BElIeCTBa Ha
eAMHHULY IUIOMAaau WiIM o0beMa 3a ONpeaesIeHHBIH OTpe30K BpeMme-
HE (KT/M° B TOT ¥ Ap.).

IlepBuyHast NPOAYKTHBHOCTH IKOCHCTEMBI - KOJHUYECTBO "OHO-
Macchl, NMPONYLUHMPOBAHHON 3a €JUHHILY BPEMEHHM BCEMU DPACTCHHUIMHU
3TOH SKOCUCTEMBI B pe3ysbTare (OTOCHHTE3A.

BropuyHasi NPOAYKTHBHOCTb 3KOCHCTEMBI - KOJHYECTBO OHO-
Macchl, MPOJYLUPOBAHHON BCEMH KOHCYMEHTAMH 3TOH 3KOCHCTEMBI 3a
€AMHULy BPEMECHHU.

* O0mas rogoBas MPOAYKLUHS CYXOrO OPraHMYEeCKOro BEIIECTBa Ha
3emne 150-200 mupa. T (u3 HuX 2/3 [alOT Ha3eMHBIE 3KOCHUCTEMBbI,
1/3 - BomHbBIE IKOCUCTEMBI).

+ HauGonee mnpoaAyKTHBHBIE JKOCHUCTEMBI: TPOMUYECKHUI MOXKIEBOU
nec (oxono 2 kr/M" B rox) W OpuUIONspHbIe o6nacTd Muposoro
okeaHa (okomno 0,25 Kkr/mM> B rox).

BupoBasa cTpykTypa 6uoreoueHo3a (3KOCUCTEMBbI)

BupoBasi crpykrypa BI'll mwnm sxocucremsl - pasHooOpasue BU-
noB Bcex Bxoasmux B BI'L] (unu sxocucTeMy) momyisiuuii U COOTHO-
IMIEHHE STHX BHJOB IO YUCICHHOCTH (MIM OuoMacce) M IUIOTHOCTH
MOMYJISIUN.

* B kaxmoil skocHcTeMe MPOMCXOJUT €CTECTBEHHBIH 0TOOp opra-
HU3MOB, Hanbojee NPUCIOCOOICHHBIX K JaHHBIM 3KOJOTMYECKHM
YCIIOBHSAM.

* PasnmuaroT 3kocucteMbl, OoraTble BugaMu (KOpamioBbie PHUPHL,
JOKJEBblE TPOIHMYECKHE Jieca U Ap.), U OenHble MU (apKTHYECKas
TyHJpa, NYCTBIHU, 00JOTA U Ap.).

BuabI-TOMHMHAHTBI - BHUABI, IpeoOiiajalolue 10 YHCICHHOCTH
ocobell wiay 3aHUMaroNMe OONBINYIO MJIOMAAb B JAaHHOW 3KOCUCTEME.
Buabi-aqudukaTopbl - BUIBI-IOMUHAHTHI (Yalle pPacTEHHUs, HHO-
r7la JKUBOTHBIC), UIpAIOLIMe TJIaBHYIO POJb B ONpPEIEJICHUH COCTaBa,
CTPYKTYpPBl M CBOWCTB DKOCHCTEMBI ITyTEM CO3JaHHS CpPEIbl A BCETO
coobmiecTBa (B enbHUKE - €lb, B Oepe3Hske - Oepe3a u T. 1.).
* Hanpumep, B €10OBOM JieCy OCBELICHHOCTb 3HAYMTENBHO MEHbIIE, a
TeMIepaTypa BO3JyXa HUXKE, YeM B JIMCTBEHHOM; JIOKIECBbIC BOJBI,
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CTeKaloIue ¢ KPOH elel, MMEIOT KUCIYI0 PEaKIHIo, a MOJ JepPEeBhs-
MU (GopMUpyeTCs MOIHAs TMOACTHUIKA M3 OYEHb MEJJIEHHO pasia-
raroencs XBOU ¢ HU3KUM COJepKaHMeM rymyca. B pesynbrare enb
B TIpollecce CBOEH KM3HEAESITENIbHOCTH HACTOJIBKO M3MEHSET yCIO-
BHSL CpeJbl, YTO AAHHBIH OMOTON CTAHOBUTCS HENPHUTOAHBIM JJIS
CyIIECTBOBAHUSI MHOTHUX BHAOB OPTaHHU3MOB M 3aCEISAETCS TOJIBKO
BHUJaMH, XOPOIIO MPUCITOCOOTEHHBIMU K XU3HU B TAKUX YCIOBHSIX.
Poab peakux M MaJo4YHMCJICHHBIX BHIOB: OHH yBEIUYHBAIOT pas-
HoOoOpa3ue cBsA3edl B cooOmiecTBE U CIyXaT Pe3epBOM s 3aMelle-
HUSl BHUAOB-TOMHHAHTOB.

* Yem cnenupuuHeil ycaoBUs cpensl, TeM OeqHee BUIOBOW COCTaB U
BBIIIE UYHCIEHHOCTh OTAENbHBIX BHJI0B. M Haobopor, B GoraTsix
coo0mecTBax BCe BHUJBl MAJTOUYHCIEHHBI.

* YeMm BbILIE BHAOBOE pa3HOOOpas3ue, TeM yCTOHYMBEE COOOIIECTBO.

IIpocTpaHcTBEeHHAs M JKOJOTHYECKAsA CTPYKTYPHI 6HOF60geH033

IIpocTpaHcTBeHHasi CTPYKTypa - pacmpejielieHne OpraHu3MoB (B
OCHOBHOM pacTeHUH) MO JOCTATOYHO UYETKO OTPaHHMYEHHBIM B IPO-
cTpaHcTBe (11O BEPTHKAIM W/WIM MO TOPHU3OHTAIM) 3JIEMEHTaM CTPYK-
TypBl -Apycam ¥ MUKPOZPYRRUPOGKAM.

SApychl XapakTepU3YIOT 6epmuxaibhoe pacdieHeHHue (GUTOLEHO-
30B. Mx 00pa3yioT Haja3eMHbIE BEreTaTUBHBIC OPTraHbl PACTEHHH M HUX
KOPHEBBIE CHCTEMBI.

* OCHOBHOH (akTOp, ONpeneNsIONUA BEePTUKATIBbHOE paclpenelieHue
pacTeHui, - KOJMYECTBO CBeTa, OOyCIOBIHMBaIlee TeMIepaTyp-
HBI ¥ BIIAXKHOCTHBIM PEXUMBI Ha Pa3HBIX yPOBHSIX Haja MOBEPXHO-
CTBIO TOYBHI B OMoreomeHo3e. BepxHue sipycsl 00pa3yloTcs CBETO-
MOOMBBIMH M Jydllle MPUCHOCOOIEHHBIMH K KoleOaHHUAM TeMIie-
paTypsl M BIAXHOCTH BO3JyXa pPAacTeHHSAMHU; B HIKHUX spycax
00HUTaIOT pacTeHus, MeHee TpeOoBaTeNbHbIE K CBETY.

* Slpycel XOpouIO BBIpaXKE€HBI B Jecy (IpeBEeCHBIH, KyCTapHUKOBBIH,
TPaBsIHUCTBIA, MOX0OBOH U T.A.). JKHUBOTHBIE Takke paclpeneleHbl 1o
spycaM (oOuTaTeNn KyCTapHUKOB, MOXOBOT'O MOKPOBA, MOYBHI U T. 1.).
ITonzeMHas ApYCHOCTb (DUTOLIEHO30B BHIpAXKEHA cIad0 HIH OTCYT-
crByer. Kak mpaBuino, obmas Macca MOA3EMHBIX OpPTaHOB 3aKOHO-
MEPHO CHH)KAETCS CBEPXY BHH3.

Mo3aH4YHOCTbh - pPAacCwWIEHEHHOCTh (HEOJHOPOIHOCTH) OuMoreoIe-
HO3a MO T'OPH3OHTAJH, BBIPAXKAIOIMIAACS B HAJIMYMHM B HEM Pas3IUYHbBIX
MHKPOTPYNNHUPOBOK, KOTOPbIC pAa3lM4YalOTCs BHUAOBBIM COCTaBOM,
KOJIMYECTBCHHBIM COOTHOLICHHEM pa3HBIX BHUAOB, NPOAYKTHBHOCTBIO
U IpYTMMH TPU3HAKAMH U CBOWCTBaMHU.

Mo3angHoCTh 00yclOBIIEHA:

* HEOJHOPOJHOCTbIO MHUKpoOpenbeda;
* 0COOEHHOCTSIMU OHMOJOTHH Pa3MHOXEHUSA U (OPMBI pacCTEHHI;

>JKonoruaubuocdpepatsdi

* JeATENbHOCTBIO PACTEHHUH, )KUBOTHBIX M 4esnoBeka (0Opa3oBaHHEM
MYypaBEHHHKOB, BBITANITHIBAHUEM TPAaBOCTOS, BHIOOPOUHOH BHIPYO-
KOW IepeBbEB U Ap.).

JkoJjornyeckasa crpykrypa BI'Il - 370 cooTHomeHHe pa3nnd-
HBIX JKOJOTHYECKMX TPyHH OPTraHU3MOB, COCTaBISIONUX JaHHBIN
OMOTeo1eHO3.

" Pa3HooOpa3ue u oOuiue mpeacTaBUTENed TOH MIM WHOH 3KOJOTH-
4eCKOH TpYMIbl 3aBHCSAT OT yCNOBHIl cpeabl (B MYyCTBIHSAX Npeod-
MaJaT MPHUCTIOCOONEHHBIE K )KU3HH B YCIOBUAX HEZOCTATKa BOJBI
pacTeHus Kcepogumet W KUBOTHBIE Kcepogunwsll B BOIHBIX CO00-
LIECTBAX - PACTCHUS 2uOpodumbl W XUBOTHBIC 2uopoduavt W T.1.)
U CKIIaJbIBAIOTCA B TEUEHME IJIMTEIBHOTO BPEMEHM B OMNpEJENIeH-
HBIX KJIMMAaTHYECKHUX, NMOYBEHHO-IPYHTOBBIX W JaHAIA(THBIX yc-
JOBUSAX CTPOTO 3aKOHOMEPHO.

* D10 pa3HooOpasue obOecmeynBaeT BBICOKYIO IJIOTHOCTh OPTaHU3-
MOB B pacdeTe Ha €AMHHUIly TEPPUTOPUH, UX MAKCHUMalbHYIO OHO-
JOTHYECKYI0 MPOAYKTHBHOCTh M ONTHUMalbHbIE KOHKYPEHTHBIE OT-
HOILIEHHUS.

CoobmecTBa CO CXOHONW 3KOJOTHYECKOW CTPYKTYpOH MOTYT HMMETh
pasHbIl BUJOBOW COCTaB, Tak Kak OAHHM U T€ K€ dKOJOTHYECKHE HUIIH
MOTYT 3aHUMAaTh pa3Hble BUIBI (npumep: OAHY U Ty K€ 3KOJIOTHUECKYIO
HULIY B €BPOIEHCKON Tailire 3aHMMaeT KyHHIa, B CHOMPCKOi - c000Ib).

TDO(_I)l/I‘leCKaS[ CTPYKTYpPA 3KOCUCTEMBI.
KpyroBopor BeumiecTB M _NOTOK JHEPIrMM B IKOCHCTEMAX

Bce opranusmsl B n1000if 3KocuctemMe 00beANHSAET OOIHOCTH MUTA-
TEITbHBIX BEIIECTB U YHEPTUH, HEOOXOAUMBIX AN MOJAAECPKAHUS JKUZHHU.

Heobxoaumoe yciaoBHE CYLIECTBOBAHHS 3KOCHCTEMBI - TOCTOSH-
HBII TIPUTOK PHEPTUU HU3BHE.

OCHOBHBIM CIOCOOOM ABMXKEHHUS BEUIECTB U 3HEPTUU B IKOCHCTE-
Me SIBISIETCSl MTUTaHHE.

Tpoduyecknii ypoBeHb - COBOKYNHOCTH OpPraHH3MOB, 00bBemu-
HEHHBIX THIIOM TNHTaHMUS.

Paznuyaror cineaymoomue TpohuISCKHe YPOBHHU:

nepBblii ypoBEHb 00pasyloT aBTOTPOQHBIE OpPraHU3MBI (npoOdy-

yenmol), CO3JAIOIIME OPTaHHYECKHE BEIIECTBA W3 HEOpraHuye-

CKHX 33 CYET COJHEYHOIN HHEepruu;

BTOpPO#i Tpoduueckuid ypoBeHb 00pPa3yIOT MpasoadHvle *NUBOT-

Hble (KoHcymenmul 1-20 nopaoka: TyceHHIBl 0a0OdYeK, MBIIIH, IO-

JIeBKHM, 3aiIibl, KO3bl U T. I.), HOTPEOJAIONINE OPTaHNYECKUE Belle-

CTBa, CO3JaHHBIC PACTEHUSMHU-IPOAYLEHTAMH;

* TpeTHii TpoduuecKkuil ypOBEHb COCTABISAIOT MIOMOAOHbIE XUBOT-
Hble (KOHCyMeHmbl 2-20 nOpAOKa: XUIIHbIE HACEKOMBbIE, HACEKo-
MOSIIHbI€ HTHIBI U T.N.), TOEJAIOIINE MEIKUX TPaBOSAHBIX KUBOT-
HBIX;
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* YeTBEPThIil TpopUUECKUH YpOBEHb O00OPa3ylOT MI0MOAOHbIE KV-
BOTHbBIE (KOHCYMeHmbl 3-20 NOPAOKA: XWIIHBIC TTHIBI W 3BEpH),
noTpeOIIAroIMe KOHCYMEHTOB 2-T0 MOpsAKa, U T.[.

[TnoTosigHbIE KUBOTHBIE MOTYT IEPEXOAUTH C TPETHEro Ha YETBEPTHIN
YpOBEHb U 00paTHO, a TakKe Ha Oosiee BHICOKHE TpO(pUYECKHE YPOBHHU.

Tpoduyeckasi (mumeBas) mens (WM HeNb MUTAHUS) - PSI Opra-
HU3MOB, CBSA3aHHBIX JAPYT C JAPYroM HHIIEBBIMH B3aUMOOTHOIIEHUSMHU
(myTeM ToenaHUS OJHMX BHJIOB JPYTMMH) M COCTaBISIOLIMX OHpese-
JICHHYIO TIOCJIEZIOBAaTEIbHOCTh, 110 KOTOPOH OCYIIECTBISAETCS KpPYroBO-
POT BELIECTB U MOTOK SHEPrHU B 3KOCHUCTEME MyTeM HX Nepeaadu ¢ of-
HOTO TPO(HUUECKOT0 YPOBHS Ha APYTOM.

* OTaenbHBIMH 3BEHBSIMHU TPOGUUYECKOH LENN SBISIOTCS OPraHU3MBI,
MpUHAJUIeKAIINE K Pa3HbIM TPOPHUUECKUM YPOBHSIM.
Tpoduueckass ceTb 3KOCHCTEMBI - CI0XHOE COEJUHEHHE BCEX

XapaKTepHBIX M TaHHOM 3KOCHCTEMBl Ieleld NHTaHUSA, B KOTOPBIX
3BEHbS OJHOW IeNHU SABJISAIOTCS COCTAaBHBIMM YacCTSAMH JIPYTHX ILemneil.

* Tpoduueckass cerb OTpakaeT TPOPHYECKYI CTPYKTYPY 5KOCH-
CTEMBI.

¢ Tunsl Tpoduyeckux unemeii:

e macTOMIIHBIe memH (Lenu BBICTAHWSI WIN HOmpefneHus) HadMHA-
10TCs1 ¢ ()OTOCHHTE3UPYIOIINX OPraHM3MOB-IIPOAYLEHTOB: Ha cyute:
pacTeHHs -» HACEKOMBIE —> HACEKOMOSIHBIE NTHLBI —> XHII-
Hble NTHLBI; Uiy PACTeHUS -» PACTHUTENBHOSIHBIC MICKONHTAIO-
mye -> XHIIHble MJICKONHUTAIOUINE; 6 MOpe: BOJOPOCIU H (HUTO-
MJIAaHKTOH —» HH3IIHE pakooOpa3Hbie (300IUIAHKTOH) —» PBIOBI
—> MJeKomuTamounme (M YacTHYHO NTHIBI). IlacTOMIIHBIE Lenu
npeo6safaloT B MOPSX Ha OTHOCHTEIbHO HEOONBINMX IIIyOHHAX.

¢ NeTPUTHBbIE menu (LENH paziodcenus) HAYMHAIOTCS C OTMEPLIMX
MEJKUX OCTATKOB DPAaCTeHHUIl, TPYNOB M IKCKPEMEHTOB XXHBOTHBIX
(1eTpUTA): OETPUT —» MUTAIOLIMECS UM MHKPOOPTaHHU3MBI-peay-
ueHTbl (OakTepuu, TpUOBI) -» MeEJKHe XUBOTHBEIE (IeTpUTO(aru:
JIOXK/I€BbIe YePBH, MOKPHIIBI, KICLIH, HOTOXBOCTKH, HEMAaTOABl) —>
XMIIHUKA (ITHLBL, MiekonuTtatomue). Takue nenu Hauboiee pac-
IIpoCTpaHeHbl B Jjecax, riae Oomnee 90% exerogHoro mnpupocra
61oMacchl PAaCTeHUHl OTMHpAET, MOABEPrasiCh Pas3loXEHHUIO Campo-
TPOGHBIMH OPTaHU3MaMH M MUHEPaIU3aIiH.

¢ OCHOBHBIE XapaKTePHCTHKH NHINEBOI Ienmu BHYTpH Ouoreoie-
HO3a: JUIMHA LM, KOJHMYEeCTBO, pasMep W OHomacca OpraHH3MOB
Ha KaXJIOM TPO(UYECKOM ypOBHE.

Ilens nuTaHust OOBIYHO COCTOUT M3 3-5 3BeHbEB (TpoHUUECKUX
YpOBHEH) BCIEICTBHE OOJBIIMX MOTEPh SHEPTHHM Ha IOCTPOEHHUE
HOBBIX TKaHEH W JpIXaHHE OpraHMU3MOB.
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ITpoayKTHBHOCTh OPTaHM3MOB Ka)/OTO IOCJIEAYIOIEro Tpoduue-
CKOTrO YpOBHS IHMINEBOH Lenu Bceraa MeHelie (B cpegHeM B O pa3s)
MPOAYKIHHU IPEIbITYIIEro, HOCKOIbKY:

" KOHCYMEHTaMM aCCUMMIIMPYETCS JIMIIb YacTh MUIIM (OCTAJIbHOE BbI-

JensieTcs B BHJIE SKCKPEMEHTOB);

* OoJyplIast 4acTh NHUTATENbHBIX BEIIECTB, BCACHIBAEMBIX KHIICYHH-

KOM, pacXojayeTcsi Ha JbIXaHHE M ApyTHe IpPOLECcChl >KU3HEeaes-

TEJIbHOCTH.

JKkoJiorHyeckass mupamMuiaa - rpaduyeckoe H300paKeHUE COOT-
HOLICHHUS MEXJAy YUCICHHOCTAMHU 0coOel, OmomaccaMu WIH SHEprus-
MH OPTraHH3MOB, COCTaBJAIOIUX TPOPUUECKHE YPOBHU B DKOCUCTEME,
BBIPAKECHHOE B 4Hcie 0cobeil.

* IIpu 3TOM OTJenbHBIC 3BEHbS NHILEBOI 1enu M300pa)xaroT B BUIE

MPSIMOYTOJIbHUKOB, IJIOMA]b KOTOPBIX COOTBETCTBYET YHCICHHBIM

3HAYCHUSM 3BEHbHEB.

e Tunsl 3K0JIOrHYECKUX MHPAMMI:
" nmupamMuaa 4ymceJ rpaduueckd oToOpakaeT COOTHOIIEHHE YHCIIEH-
HOCTeH ocoOel pasHbIX TPOPHUUECKUX YPOBHEH DKOCHCTEMBI;
* mupamMuaa 6momacce rpadMuecKH IOKa3bIBaeT KOJIMYECTBO OMOMac-
CBI (Macchl )KMBOTO BEIIECTBA) HA KAXAOM TPO(QHUUECKOM YPOBHE;
* MHPaMHUAAa JHEPruH rpaguuecku oToOpa)xaeT BEIHMUYMUHBI IOTOKOB
9HEPruH, nepeaaBaeMoil ¢ 0QHOro TpoGUIECKOro ypoBHS Ha APYTOil.

Tunel  3KO/102UYECKUX nupamua

IImpamupa ynces [Mupamuaa 6momace Hupavmra
JHepPrum

Yuceno ocobeit Ha kaxaoM | CooTHOLIEHHE OUOMACC Benuuuna mo-
TpOopHUYECKOM YPOBHE. Ha KaXI0M Tpodude- TOKa 3HEpruu
1. Ilpsimvle nupamuowl: CKOM YpOBHE. MeXIy TpohH-
KOJIMYECTBO paCTeHHﬁ > Ha cyuie - TIpSIMBIE IUpa- | YECKUMU YPOB-
> ypcia KOHCYMEHTOB MUBbI: ounomacca npoay- HsSIMH U CKO-
I nopsika > yycJjia KOH- LIEHTOB > 6I/IOMaCCLI KOH- POCTH NpoAay-
CYMEHTOB 11 MopsiJIKa > CYMEHTOB 1 nopsaka > HUpoOBaHUA Op-
> gpcTa KOHCYMEHTOB > OroMacchl KOHCYMeEH- TaHHUYECKHUX
I mopsiaka. toB II mopsinka. BEIIECTB

2. Ilepesepuymple nupa- | Boomnvie sxocucmenmvr -
MUObL: YUCIO KOHCYMeH- | NMEPEBEPHYTHIC MHpaMHU-
toB I mopsnka(Hacexko- | Jbl: OHOMacca KOHCY-
MbI€) > 4KC/Ia MPOAYLEH- | MEHTOB (KUTBL, PbIOBI) >
TOB (OIHO JEPEBO) OroMacchl MPOAYIIEHTOB
(¢uTorIIaHKTOHA)
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e CpoiicTBa 3IKO0JOrMYeCKHX NHUPaMHA:

* BBICOTA MUPAMHJ ONpEAeSeTCS JAIUHONW MUILEBOH Ienu;

+ Ouomacca M YHUCIEHHOCTb 0COOEH KaXkJOro IMOCIeNyIOIIero 3BeHa
B IIENH NHUTAaHUS HPOTPECCHUBHO YMEHbIIAETCS — MPAaBHJI0 IKOJI0-
THYeCKOil MUPAMH/BI; OHO JEHCTBYeT B OOJBIIMHCTBE (HO HE BO
BCEX) HAa3eMHBIX 3KOCHCTEM; B TaKUX HKOCHUCTEMaX OCHOBAHMSA ITH-
pamuz uucen U 6uomacc OOJbIIE MOCIENYIOUUX YPOBHEH;

* B BOJHBIX JKOCHUCTEMaX OCHOBaHHS NHpaMHUA 4YHuced U Ouomacc
MOTYT OBITh MEHBIIE, YeM pa3Mepbl MOCIEAYIOUIMX ypOBHEH (IH-
paMHJIbl TIEPEBEPHYTHI), YTO OOBACHAETCS HEOONBIIMMM pa3Mepa-
MH OpraHU3MOB-IPOAYLEHTOB (OZHOKJIETOYHBIX BOJOpOCHEH -
(UTOIUIAHKTOHA);

* NUpaMUAa JHEPrUU B HA3EMHBIX M BOJHBIX IKOCHCTEMax Bcerja
CY)KMBAeTCsl KBEpXY, TaK KaK 3HEprus, 3aTpayeHHas Ha JbIXaHHE,
HE TepefaeTcs Ha clelyruuidl TpopuiecKuil ypoBeHb U YXOIHUT U3
9KOCHCTEMBI.

CamMoBOCNpPON3BOACTBO, caMoperynsauus
N YCTONYNBOCTb 3KOCUCTEM

JIrobass sxocucTeMa SIBISETCS CJI0KHON JTHMHAMHUYECKOH CHCTEMOIA,
COCTOSINIEH W3 MHOTHX COTEH, MHOTJA THICSY BHJIOB OPraHU3MOB, 00be-
IUHEHHBIX TPOQHUECKUMH, TOMUIECKUMHU U APYTHMH CBS3SMHU.

CaMoOBOCIIPOM3BOJICTBO - CIIOCOOHOCTH IKOCHUCTEM BOCCO3]aBaTh
MOTOK SHEPrUM U o0ecrneynBaTh KPYrOBOPOT OCHOBHBIX BEIIECTB H
9JEMEHTOB MEXAY )XHUBBIMU U HEXMBBIMH KOMITOHEHTaMH.

" JKuBbIe OpraHM3MBl H3BJIEKAIOT M3 CPEAbl PECYpChl U MOCTABISAIOT
B Hee MPOIYKTHI )XKH3HEAEATENBbHOCTH (PacCTeHHs HCIIOJB3YIOT CBE-
ToByro sHepruto, C0,, H,0, momoxustor armochepy 0,; XHBOT-
HbIe moriomarT u3 arMmochepsr 0,, Beinensor B Hee CO, u T.4.).

Camoperyasiuusi - criocOOHOCTb HacelIeHUs 3KOCHCTEMbI 60ccma-
Haenueamsy CBOW BHUJIOBOW M KOJWYECTBEHHBIH COCTaB IOCIE KaKOro-
1160 OTKJIOHEHHUS, a TAaKXKe CHOCOOHOCTh €ro pa3iMyYHBIX BHJIOB Cyuje-
cmeosamev Co8MeCmHo, HE YHHUYTOXKAas IMOJHOCTBIO APYT ApyTa, a JUIIb
OrpaHMYMBas YHMCIEHHOCTh 0cCO0€il KaXJ0ro BUAA OIpEAEICHHBIM
YPOBHEM.

* Perynupyromue ¢aktopsl (GOPMHUPYIOTCS 6 camoii 3IKocucmeme:
XHMIIHUKH PETYJIHPYIOT YHCICHHOCTb CBOMX XEPTB, AEATECIbHOCTH
TPaBOSAHBIX KUBOTHBIX BIUSET HA PACTEHUS W T.II.

* CaMmoperynsauus JeiicTByeT N0 NPHHOUNY OOpaTHON CBSA3M.
Ipumep: MaccoBO€ pPa3sMHOXEHHE T'DbI3yHOB IHPHBOJIUT K 3HAYH-
TEJIBHOMY POCTY YMCICHHOCTH XHUIIHUKOB M Napa3uTOB, KOTOPHIE
COKpallaloT BEJIWYMHY IOMYJSALUM TI'peI3yHOB. Benen 3a stum co-
KpallaeTcss M YUCICHHOCTh XMIIHMKOB, TaK KaK OHM HAaYMHAIOT II0-
rubaTh OT HeJOCTaTKa MUIIM. B mTOre AMHAMHYECKOe paBHOBECHE
B 9KOCHUCTEME BOCCTAHABIIMBAETCS.
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IKOCHCTEMHBIH TOMeOocTa3 - CBOWCTBO OTHOCHTEJIBHOTO IIOCTO-
STHCTBA BHJIOBOTO COCTaBa W YUCICHHOCTH 0CO0€il pa3IMYHBIX BHJIOB B
9KOCHCTEME, a TaK)K€ OTHOCUTEIBHON CTAOMIBHOCTH M I[€IOCTHOCTH
TEHETUYECKON CTPYKTYpPBl IKOCHCTEMBI.

* Vka3aHHOE NOCTOSHCTBO COOJIOAaeTCsl JUIIb B CPeIHEM H OTpa-

KaeT TUHAMHYECKOe paBHOBECHE MPOTUBOIOJIOXHO JEHCTBYIOIIHX

(akTOpoB.

YCcTOHYHBOCTH - CIIOCOOHOCTh IKOCHCTEMBI BBIICPKUBATH H3Me-
HEHUs, BHI3BAHHbIC BHEINIHUMHU (NMPUPOIHBIMHU MIJIM AHTPOIOTECHHBIMH)
BO3JICHCTBUSMHU, M BOCCTAaHABIMBATh CBSI3W M AUHAMHYECKOE paBHOBE-
CHe MEXJy OCHOBHBIMH €€ KOMIIOHEHTaMH, HapyIIeHHBIC BHEIIHHM
BO3JCHCTBUEM.

* VCTOWYMBOCTh KaXJIOW IKOCHUCTEMBI HMEET CBOU mpedenvl: €Cilu

WHTEHCHBHOCTh WJIM BpeMs JEHCTBUS BHEIIHErOo BO3JEHCTBUS Mpe-

BBICUT HEKOTOPBIH MOPOT, 3KOCHUCTEMA MOXKET IOTUOHYTh.

e dakTOopbl, o0ecnmeYUBAWIIME YCTOHYHUBOCTH M JJIHMTEJbHOCTH
CYHIeCTBOBAHUS 3KOCHCTEMBI:
MOCTOSIHHBIM NPUTOK COJHEYHOW 3HEPTHH;
* o0muii KpyroBOpOT BELIECTB, OCYIIECTBJIAEMBIH INPOAYLEHTaMH,
KOHCYMEHTaMHU M PeAYLEHTaMHU;
* CaMOpEryJisilus 3KOCHCTEMBI;
O6uosoruueckoe pazHooOpa3zue M CIOXHOCTb TPOQHUUECKUX CBA3EH
OpraHM3MOB, BXOASIIUX B €€ COCTaB;
BO3MOXKHOCTh NEPEKJIIOYEHHUS OpraHM3MOB HAa NHTAHHE JAPYTUM
BUZOM B3aMEH BHJa, CTABIIEr0 PEIKHUM (TaK KakK IOYTH BCE BHIbI
XKHUBOTHBIX MOT'YT HCIOJb30BaTh HECKOJIbKO HCTOYHHKOB MHIIH);
NP 3TOM MaJIOYUCJICHHBIH BUJA, OCBOOOXJIEHHBIH OT Ipecca BbI-
ellaHMs, TOCTENEeHHO Oy/leT BOCCTaHABIMBATH CBOIO YHCIEHHOCTb;
BBICOKHH IOTCHIMAJ Pa3MHOXXEHHS OCHOBHBIX TPYIHI OPraHU3MOB
9KOCHCTEMbI (IKOCHCTEMa yCTOWYHMBA, €CIM YMEHBIICHHE OCa/KOB
Ha 50% HOpUBOAUT K yMEHBIIEHHIO MacChl MPOAYyHEHTOB Ha 25%,
TPaBOSIAHBIX KOHCYMEHTOB Ha 12,5%, XHIIHBIX KOHCYMEHTOB Ha
6,2% u 1.11.);
* TeHeTHYeckoe pa3HooOpa3ue ocoOeil momynsuuii; YeM OHO BBIIIE,
TeM OOJNbIINI MIaHC y MONYJISALMH UMETh OPraHU3MBI C aJUIEISIMH,
OTBETCTBEHHBIMH 3a IIOSABJIEHHWE IPU3HAKOB M CBOHCTB, II03BO-
JNAIOMUX BBDKUTh M Pa3MHOXKAThCS B M3MEHHUBIIMXCS YCIOBHAX
CYIIECTBOBAHUS U BOCCTAHOBUTH MPEKHIOK YHUCICHHOCTb;
HEBBICOKasl CTENeHb KoyieOaHWil ycloBUW BHeWHe# cpenbl. Hanpu-
Mep, BBICOKO YCTOWYMBBI TPONUYECKHE IKOCHUCTEMBbI, IMOCKOIBbKY LIS
TPOIUKOB XapaKTEPHbI OTHOCUTEIbHOE IMOCTOSHCTBO TEMIIEpaTyphl,
BJIQXKHOCTH, OCBEHIEHHOCTH. HaoOopoT, Aist TyHIpBI XapaKTEepHbI
pe3Kue mepenaabl TeMIepaTyphl, BIIAXHOCTH, OCBELICHHOCTH, IIO-
3TOMY TYHAPOBBIE JKOCHCTEMbI MEHEE YCTOMYMBBI, U UM CBOWCT-
BEHHbI pe3KHEe KOJICOAHUS YHCICHHOCTH IMOIMYJALUI pa3HBIX BHUIOB.

*
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OcCHOBaHHBIE Ha 3HAHMU 3aKOHOB JUHAMHUKH 3KOCHCTEM pPacyeThl
WX MPOJYKTUBHOCTH M IIOTOKOB YHEPrHH IMO3BOJISIIOT PEryJlHpOBaTh
YHCICHHOCTh MOMYJISIIHA W KPYTrOBOPOT BEIIECTB B HKOCHCTEMAaX Tak,
4yTOOBl JOOUTHCA HAUOOJBIIEr0 BBIXOJAa HEOOXOAMMOMH I YeJOoBeKa
MPOAYKIUH.

HenpoaymaHHOe BMEMIATEILCTBO YEOBEKa B 3KOCHCTEMBI MOKET
HAPYLIUTh MPHPOJHBIC IEMH HMUTAHUS U MPUBECTH K HEKOHTPOJHpYE-
MOMY pOCTYy HJIH CHIJKEHHIO YHCICHHOCTH 0CO00eil ompeeseHHbIX
MOMYJISIUNA U K HAPYIICHHIO TPUPOTHBIX SKOCHCTEM.

Camopa3sBuTue n CykLeccusa 3KOCUCTEM

AOCOJIOTHO YCTOHYMBOE COCTOSIHUE DKOCUCTEMbl HHUKOI/A HE J10C-
THUTraeTcs M0 NpUYUHE:

" HEeNMOCTOAHCTBA YCIOBHIl BHEIIHEH Cpenbl;

* W3MEHEHUH, MPOUCXOJAMMX B CaAMOM 3KOCHCTEME BCIEACTBUE KM3-
HEAESATEIbHOCTH €€ OPraHU3MOB.

Camopa3BHTHE 3KOCHCTEMBI - €€ CIIOCOOHOCTh K LUKINYECKUM U
[OCTYNATENbHBIM M3MEHEHHMSM, BBI3SBAHHBIM PAa3JIMYHBIMU NPUYMHAMMU.

* Iluknuyeckre M3MEHEHUS OOBIYHO CBA3AaHBI C CYTOYHBIMM U CE30H-
HBIMH M3MEHEHHSMH BHEIIHUX YCIOBHH M OMOJIOIHYECKHUMH PHT-
MaMH OpPraHU3MOB.

* IlocrtynaTesnbHble M3MEHEHHUS BBI3BIBAIOTCS IIOCTOSIHHO AEHCTBYIO-
IIMMH BHEUIHMMHM WJIM BHYTPEHHHUMHU (akTOpaMH U HIPUBOAAT K
CMEHEe OJIHOr0 OMOoTeoleHo3a APYyruM (cyKuyeccuu).

Cykueccusi - 3aKOHOMEpHas, Ioclie[joBaTelibHas, HeoOpatumas u
HalpaBJieHHAas CMeHa (Ha ONPEACICHHOW TEPPUTOPUM) OJHOTO OHO-
reoLeHo3a APYTruM.

CMeHa oaHOro (GUTOLEHO3a B HKOCUCTEME JPYI'HMM COCTaBIISET
cykueccMoHHbIH psax. [lpu orcyTcTBUM HapylleHUH cykueccus 3a-
Bepuiaercsi oOpa3oBaHueM 0ojiee YCTOHYMBOro COOOILIECTBA, HaXO[s-
LIEroCsi B OTHOCUTEIHHOM PAaBHOBECHH C aOMOTHYECKO# cpenoil (elnb-
HUK, 1yOpaBa, KOBBLUIbHbBIE CTENH, TOPPsiHOE 0OJI0TO U Ap.).

Mpumep cykyeccuoHHozo psda

I'pynnsl pactennii Toabl
Huskue 3maku 0-1
Bricokue 3maku/pa3sHOTpaBbe 1-3
[TosiBeHHE BCXOIOB COCHBI 3-10
CocHsk 10-30
[IpoHNKHOBEHHUE TUCTBEHHBIX MOPOJ 30-70
YcTOWYMBBIN TMCTBEHHBIN JieC 70 u nanee
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e IIpuyHHBI CyKuIeccHu:

* BHEHIHME: NOCTOSHHO JACHCTBYOUIME BHEIIHUE (aKTOpbI: U3MEHe-
HHE Ha JJaHHOW TEPPUTOPUH KIMMAaTa U IOYBEHHO-TPYHTOBBIX YC-
noBuii (3aboyiauMBaHUe, 3aCOJICHHE), B TOM YHCJIE B pe3yibTaTe
XO035UCTBEHHOH AESATEIbHOCTU YeloBeKa (BBIPYOKH JECOB, OpoIlle-
HUS 3eMeNlb B 3aCYLUIMBBIX palHOHax, OCylIeHHs 0O0JIOT, BHECEHMS
yaoOpeHuii Ha Jyra, pacnamki, YCHJICHHOI0 Bblllaca CKOTa U T.A.);

* BHYTPEHHHUE: M3MEHEHMs, BO3HUKAIOIME B OUOTONE BCIEICTBHE
KHU3HEIEATCIBHOCTH OPraHU3MOB IIPU JJIUTEIbHOM CYLIECTBOBA-
HUM TIONYJISILUA Ha OJHOM MECTE, M3-3a Yero OMOTOI CTaHOBUTCS
MQJIONPUTOAHBIM JUIsl OJHMX BUIOB, HO HPHUIOJHBIM JUI Apyrux. B
pesyibTaTe Ha 3TOM MecTe pa3BUBAeTCs Apyroi, Ooiee mnpucro-
COOJICHHBIN K HOBBIM YCJOBHUSIM OHOLIEHO3.

H3menenue ycnoeuii cpedvl ooumanua (0uomona) HeusbexHcHO
npueodum K usmeHnenuto (cmene) Ououenoza. B pesyrvmame na
Mecme npejxcHezo Ouozeoyenoza (IKocucmemvl) 603HUKAem HOGHLIl.
Benymas ponp B mpouecce CMeHbl OMOr€OL€HO30B IPUHAIJIEKUT pac-
TEHUSAM, XOTsI OMOreOLEeHO3bl U3MEHAIOTCS Kak enuHoe Lenoe. OnHOBpe-
MEHHO C U3MEHEHHEM PACTUTEIbHOCTH M3MEHSETCS U KUBOTHBIH MHUP.

* Kuaaccudukanms cykmeccMm B 3aBHCHUMOCTH OT COCTOSHHUS U
CBOICTB cpenbl:

» NepBHYHbIE, HAUYMHAIOIIMECS HA YYacTKax, JHUIIEHHBIX IIOYBBl H
pPacTUTENbHOCTH (HA TOJBIX CKajlaX, HecyaHbIX JIOHAX, 00pa3oBaB-
MIMXCA BOJOEMaX, HAaHOCaX PEK, 3aCTHIBIIMX JIaBOBBIX IIOTOKax M
T.I.; OHU JJIATCA COTHHM U ThICAYM JieT. BakHelIleld craguedl TaKux
CyKleccuil sBiseTcss oOpa3oBaHME IIOYBBI IYTEM HAKOIUICHHS OT-
MEpLIMX PACTUTENBHBIX OCTATKOB WM HPOJYKTOB HUX PA3JIOKECHHUS;

* BTOPHMYHBbIE, IPOUCXOASIME HAa MecTe CHOPMHPOBABLIMXCS CO-
o0LIecTB Mociie UX HApYLIEHHS B pE3yJbTaTe 3PO3MHU, I0XKapa, Bbl-
pyOKH, 3aCyXH, BYJIKaHHUYECKOIO HM3BEpXEHUS W T.N. [loCKOIBKY B
TaKMX MecTax OOBIYHO COXpaHSIOTCSH Oorarble >KM3HEHHBIE pecyp-
ChI, 9TU CYKILECCHH IMPOTEKAIOT OBICTPO (B TEYEHHUE JCCITKOB JIET).

ArpoueHos

ArpoueHo3 (win arpo0HOIEH03) - HCKYCCTBEHHO CO3/JaHHAs de-
JIOBEKOM 3KOCHCTEMa, CTPYKTYPY U (QYHKIUH KOTOPOH OH MOANEPIKH-
BAaET U KOHTPOJIUPYET B CBOMX MHTEpecax. JTO COOOIIECTBO OpraHu3-
MOB, OOHTAIOLIMX Ha 3eMIIAX CEIbCKOXO3SHCTBEHHOrO IOJb30BaHUS,
3aHATHIX [1OCEBAMH WM IIOCAJKAMM KYJIbTYPHBIX PACTEHMH.

Ilpumepwi: 10N, OrOpPOJBI, Calbl, MapKH, JIECONOCAIKH, MacTOUIIa,
OpaHXepeu, akBapuyMbl, BOJOEMBI Ul pa3BeACHHs PbIOBI U T.II.

Posb yesioBeka B arpoumeHo3e: OH CO3JacT arpoLeHo3, odecrnedu-
BaeT €ro BBICOKYI0 HPOAYKTHBHOCTH C IMOMOIIBIO KOMILUIEKCA CIIELH-
AIbHBIX arpOTEXHUYECKUX IPUEMOB, COOMPAET U UCIOJIb3YET YpPOXKai.
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Poab arpounenosos:

* B HacTrosllee BpeMs oHM 3aHMMarT 10% Bcelf MOBEPXHOCTH CyIIn

(oxoso 1,2 mupna. ra) u €XerogHo JAfT 2,5 MIPA. T CEIbCKOXO3S5M-
cTBeHHOW mpoxykuuu (okono 90% Bcell nuiueBoil SHEpruu, HeoO-
XOJMMON YeI0BEYECTBY);

OHHM 00JaJaf0T OTPOMHBIMH IMOTCHIIMAIOM JUIsl YBEJIHYCHHUS IPO-
IYKTUBHOCTH, peaiu3aius KOTOPOTO BO3MOXXHA MPH IOCTOSHHOM,
HayYHO 00OCHOBAaHHOM yXOJ€ 3a MOYBOH, 00ECIEUYCHWH PacTeHHH
BJIATO#W ¥ 3JEMEHTaAMH MHHEPAJbHOrO MUTAHUS, OXpaHE PAacTCHHUil
OT HEeOJIArONPHUITHBIX A0MOTHYECKUX U OHOTHYECKHX (PaKkTOpOB.

B cocTraB arpomeHo3a BXOJAAT KYJbTYpPHBIC PAacTCHHUS, COPHSKH,

HAcCeKOMbIE, JOXKACBBIE UEPBH, MBILICBUIHBIC TPBI3YHBI, NTHIBI, Oakx-
Tepuu, Tpudbl U ApPYrue OPraHU3MBbI, CBA3aHHBIE MEX1y co00i Tpodu-
YECKHMH B3aUMOOTHOLICHUSMH.

l'[muem,le enu B arpoueHo3e 1€ X€, 4YTO U B HpHpOI[HOﬁ 9KOCH-

cTeMe: IPONYLEHTHl (KyJIbTypHBIC PACTCHUS H COPHSKH), KOHCYMEHTEI
(HacexoMble, NTHIbI, TOJEBKH, JUCHI) M PEAyLEHTHl (0akTepuu, Tpu-
Obl1); 0043aTENIbBHOEC 3BEHO IHMIICBON LIEMHU - YEIOBEK.

"

OTanuns arpoueHo30B 0T €CTECTBEHHBIX OHMOreoeH030B:

B arpoleHo3ax JACHCTBYEeT MPEHUMYILICCTBEHHO HE €CTCCTBCHHBIN, a
UCKYCCMGEHHbLIL 0mOOp, KOTOPBIA HANpaBlICH YEIOBEKOM TIJIaB-
HBIM 00pa30M Ha MaKCHMAaJbHOC MOBBIMICHUE YPOXKAHHOCTH CElib-
CKOXO3SIICTBEHHBIX KYJIBTYp. DTO PE3KO CHHIKACT DKOJOTHUYECKYIO
YCTOWYUBOCTh arpolEeHO30B, KOTOPBIC He CHOCOOHBL K camopezy-
AAYUU U CAMOOOHOBNIEHUIO, He MOZYM  CYWeCHIG08AMb CAMO-
cmoamensno (6e3 MONIEPKKH UYeIOBEKa) B TEUECHHE Ooliee-MeHee
IIUTEIBHOTO0 BpEMEHH (IpeBpallaroTcs B OMOTEOIEHO3) U MO2ym
no2uGHyms TPH MACCOBOM DPa3MHOKEHHU BpeIuTeNicH Wiu BO30y-
nuTelel 0oJe3HeN;

B arpoIeHO03aX TIPENCIBbHO OZPAHUYEeH GUO06ON COCIAG IHCUBLIX
Op2aHU3M06: OJVH WM HECKOIBKO BHIOB (COPTOB) PACTEHHH, KyIb-
THUBUPYEMBIX Ha IOJNSAX, U COIYTCTBYIOUINE €My PAacTEHHS (COPHSIKH)
U JKHBOTHBIE (B YaCTHOCTH, CHEIHAIN3HPOBAaHHBIE HACEKOMBIC ¥ IIa-
pas3uThl), Bo30yauTenu OonesHel (rpudsl, 6akTepun) u T.A4.;

B arpoIICHO3aX OMICYMCMEYyem NOJHblIL Kpy2060pom 6euiecms W
PE3KO HapyuteH Oananc numamenvHuix snemenmog (NX OCHOBHAS
9acTh M3BIMAeTCA YETOBEKOM MpH cOope ypoxkas); Ui BO3MeIe-
HUS TTOTE€Ph HEOOXOAMMO IIOCTOSIHHOE BHECEHHE B II0YBY Pas3sind-
HBIX IUTATENBHBIX BEIIECTB B BHIC YNOOpeHNI;

arpoICHO3BI, TMOMHMO COJIHEYHOH OSHEpPTUH, wumeiom OOnoHu-
MenbHbIl UCMOYHUK IHepzuu B BHAC DHEPTHHM BHOCHMBIX YeJO-
BEKOM MHHEPAJIbHBIX M OPraHMYECKHX yHOOpPEHUI, XUMHIECKHX
CPEICTB 3alUTEl OT COPHIKOB, BpenuTeneil m OoyesHeil, sHepruy,
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3aTpayeHHOW Ha 00pabGOTKY IOYBEI, OPOIICHHE WIH OCYIICHHE 3e-
Mellb " T.X.;

CMeHa azpoyeHo306 TPOUCXOIOUT IO BOJIE YeloBeka (B MOJEBBIX
arpoIeHo3ax - ceBoodopoT);

nPOOYKMUGHOCMb G2POUEHO306 6bluie, YeM OHOTEOICHO30B.

e MeToabl MOBBLIIIEHUNA NPOAYKTUBHOCTH arpomeHo30B:

OCYLICHHE M OPOILICHHUE MOYB,;

6oprba ¢ spo3meil (ykpemieHne CKIOHOB, 0e30TBajbHAs BCHAIIKA,
3aJly’kMBaHHE OBIBIIUX TOP(SHUKOB);

HOPMHPOBAHHOE BHECCHHE yA00pCHHUI;

JI03UPOBAHHOE MPUMEHEHUE CPEICTB OOPHOBI C COPHSKAMH, BpPCIH-
TEISIMU U OOJIC3HSIMH PacTCHHIA;

MpUMEHEHNE OMOJIOTHUYECKUX CIIOCO00B OOpPHOBI ¢ BpeAHTENSIMU;
HCIOJIb30BAHHUE BBICOKOTPOU3BOIUTEIbHON TEXHUKH,

BBIBEJICHHEC W HCIIONB30BAHHE HOBBIX BBICOKOYPOXKAHHBIX COPTOB
KYJbTYPHBIX PAaCTCHHH, YCTOHUUBBIX K OOJIC3HSIM M BPCIUTEISIM,
coOnroeHne HayYHO 00OCHOBAHHEIX CEBOOOOPOTOB;
HCIIOJIb30BAHME TCIUTHII U MapHHUKOB,;

MPUMEHEHHUE METOJOB BBHIpALIMBaHUS OBOIICH 0e3 rpyHTta - THl-
pomoHHKH (B KadecTBe cyOcTpaTa HCHOJNb3yeTcs TpaBHii, Opo-
maeMblii pacTBOpaMu cojeil) M a’ponoHuku (cybcTpar OTCyTCT-
ByeT, & KOPHH MNEPHOIMYECKH OINPBICKMBAIOTCS PacTBOpAMU MHU-
HEpalbHBIX COJIEH).

Omauvus GUOZCOHCHOBG om daepoyeHosa

Buoreouenos s ArpoueHos

EcrectBennsIit oTOOp

HckyccTBenHsblit 0T60p

Paznoobpasue BumoB

OrpaHW4YeHHBI BHIOBOI COCTaB

[lonHBIA KpyroBOpOT BEILECTB

HenonHelil KpyroBopoT BELIECTB;
HapymieH 0ajlaHC MUTAaTeNbHBIX
JJIEMEHTOB

I/ICHOJ'IB3yeTC$l OHEPTUa COJ'[HI.Ia

Kpowme sueprun ConmHna ucnons- |
3yeTcsl HONOJIHUTENIbHAS JHEPIHs,
3aTpavyeHHas 4eJIOBEKOM Ha obpa-
60TKy IOYBBI, BHECEHHE y100pe-
HUIl U T.1.

EcrecTBeHHasi cMeHa OHOLICHO30B
(cykueccun)

AFpOHeHOBBI CMCHAIOTCA 110 BOJIC
YCJIOBCKa

HpO}IyKTI/IBHOCTB HCBBICOKast

Bricokas MPOAYKTUBHOCTD




190 > CnpaBo4YyHuk no BUONOTUU <

5.7. bunocdepa
Bbrnocdepa n ee rpaHuLbl

Buocdepa - 310 060109Ka 3eMIH, COCTAaB, CTPYKTypa M DHEPreTH-
Ka KOTOPO# ONpEeNeNsoTCs] MPOLIIOH M COBPEMEHHON NesATeNbHOCTHIO
JKUBBIX OPraHH3MOB.
* Tepmun «o6umochepa» BBen D. 31occ (ABctpusi, 1875 r.), yueHue o
o6uocdepe 6pu10 cozmano B.M. Bepnagckum (Poccus, 1926 r.).
* Buocdepa - Hanbonee KpymHas JKOCHCTEMa, OOBEAMHSIOMIAs BCE
6HMOreoLeHO03bl IUTAHEThl W OCYLIECTBIIOMIAsT INIOGANBHBIH KPyro-
BOPOT BEILECTB.

KommnonenTsl 6mocdepsnl: scusoe seugecmeo (cM. HHUXKe), OUOTEH-
HOE BELIeCTBO, OMOKOCHOE BELIECTBO, KOCHOE BEIIECTBO, PaJHOAKTHB-
HOE BELIeCTBO, KOCMOTEHHOE BELIECTBO.

BuoreHHoe BeleCTBO - COCAMHEHMS WU IOJIE3HBIC MCKOIAaeMBbIe,
co3aBaeMble M mepepabaTbiBaeMble KHBBIMH OpPraHM3MaMH B Npolec-
Ce HX JKU3HEAEATENbHOCTH (He(Th, ra3, yrojib, H3BECTHIK H JP.).

BHOKOCHOe BelecTBO - BEIIECTBO, oOpasylolieecss B pe3yibTaTe
COBMECTHOH HESTEIbHOCTH JXHMBBIX OPraHH3MOB M a0HMOTEHHBIX MPO-
1eccoB (MOYBa, TPYHT BOJOEMOB).

KocHoe BemiecTBO - coeinHeHHs, oOpasymoommuecs 0e3 ydacTHs
’KHMBBIX OPraHM3MOB (FOPHBIE MOPOJBI, MHUHEPANIBl U AP.).

PagnoakTHBHOEe BeHIECTBO - PAAMOAKTHBHBIC PyIbl M KOHEYHBIE
HNPOXYKTHI MX pacmaja.

KocMoreHHoe BemecTBO - METCOPUTHI, KOCMHYECKAasl IbUIb.

O06yacTh JKH3HHU ONpPEeIsIeTCs] HAIMYUEeM YCIOBHUIl, HE0OXOIUMBIX

JUI CYIIECTBOBAHHUS TEX MJIM MHBIX KUBBIX OPraHHU3MOB.

XKusup Ha 3emiie pacnpocTpaHEHa B TPEX I'EOJIOTHYECKUX 000JI0YKax
- ammoceepe, cudpocghepe W numocghepe. It 000NOUYKH OOBETHHEHBI
B CIUHYIO LEIOCTHYIO CHUCTEMY HOCPEICTBOM HENPEPHIBHOIO OOMEHa
JIpyr C ApPYroM BEIIECTBOM U JHEpPruei, oOyCIOBIEHHOrO HE TOJBKO
AOHMOTCHHBIMH IIPOLIECCAMH, HO M JIEATEIbHOCTHIO XKHUBBIX OPraHNU3MOB.

ATtmocdepa - BoznymHas obosoyka 3emnn. [ImoTHOCTh Bo3ayxa
OBICTPO yMEHbIIAeTcst ¢ BBICOTOI: 75% Macchl arMocdepsl cocpeno-
ToueHo B ciioe Hxke 10 kM, 90% - Huxe 15 kM, 99% - Hke 30 kM.
Cyxoit Bo3nyx cocrout u3 azora (78,08%), xucinopona (20,95%), ap-
roHa (0,93%), yranekucnoro rasa (0,03%) u npumecei Apyrux ra3os.

Tpomnocdepa - HKHUN cioil atMocdepsl BoicoTol OoT 8-10 kM B
MOJSAPHBIX WHUpOTax J0 16-18 kM B 3kBaTOpuaibHOU 30He. Brime Tpo-
nocepsl pacrnonoxeHa crpatocdepa.

O30HOBBIN €10 - 007aCTh C TOBBIIIEHHBIM COJAEPKAHHEM O030HA
0; - Haxomutcsl B cTpatocdepe Ha BoicoTax 15-25 kM. OH mormomniaer
ryOuTenpHOE JUId JKMBBIX OPTaHH3MOB KOPOTKOBOJIHOBOE YJIbTpaduo-
netosoe u3nydeHue CousHna.
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Boasinoii map, npucytcTBylomuid B atMocdepe, y4acTBYeT B IpH-
POJTHOM KpPYrOBOpPOTE BOJBI;

* KOHJIEHCHUDYSCh, OH BBINaJaeT B BUAE JOXJCH, obecreunBas Biax-
HOCTHBIH PEXUM 3EMHBIX TEPPHUTOPUI;

« Bmecte ¢ CO, OH BHOCHT TJaBHBI BKJAJ B MapHUKOBBIH dPdeKT:
YACPKUBAET OTPAKEHHBIE OT IOBEPXHOCTH IUIAHETHl JJIMHHOBOJ-
HOBBIC TEIUIOBBIC JIyuH, Oiarojaps 4eMy HIDKHUE CIIOM aTMOC(epsl
OKa3bIBAIOTCS TEIUIBIMHU.

I'uapocdepa - To BogHas oGomouyka 3emun, oOpa3oBaHHas BoJa-
MU €€ OKEaHOB, MOpEeH, 03ep, peK, MOA3EMHbBIX U JIEJIHbIX ITOKPOBOB.

* Cpennsiss Tiyouna MupoBoro okeana - 3,8 kM, MakcumanbpHas (Ma-
puaHckas BrmaguHa B Tuxom okeane) - 11,034 xm. 97% maccel ruj-
pocepbl COCTaBISAIOT COJIEHbIe OKeaHHYeckue BOAbI, 2,2% - BOJIBI
nenHukoB, 0,8% - mox3eMHble, 03€pHBIE U PCUHBIE NPECHBIE BOMBI.
Jlutocdepa - BHemrHss TBephas obosouka (kopa) muaHetsl. Co-

CTOUT U3 TPEX CJIOEB: BEPXHEr0 — CJIOS 0CAJOUYHBIX MOPOJ, CPEIHEro -
IPaHUTHOT'O M HIDKHEro, Hambosiee MNIOTHOTO - 6a3aJIbTOBOTO.

I'panunsl 6uocdepsl MpoXonsAT TaM, I/i€ HAYMHAIOT HMpeodsanaTh
npupoJHble (DAaKTOPBI, AeNIalON[Ue CYLIECTBOBAaHHE J>KUBBIX OPTaHM3-
MOB HEBO3MOKHBIM.

Bepxusis rpanuna 6uocgepsnl onpenensercs BbHICOKOW MHTEHCHB-
HOCTBIO YJIbTPa(h)uOIETOBOrO COJIHEYHOTO H3IyYeHHs, HU3KOH TemIe-
paTypoil cpenbl, 1epUIUTOM KHCIOPOAA U BOJBI M MPOXOAMUT B aTMO-
chepe Ha BricoTe 25-27 kM (y HM)KHEH TpaHUIBI 030HOBOTO CJIOSA).

* OtnenbHble cOpbl OakTepuil M rpuOOB HaliZeHBI B Tporocdepe Ha
BbICOTE 10 40 KM.

Hwxnssn rpannna 6mocdepnl B sgutochepe mis OONbOIMHCTBA
(hopM KHU3HM OIpEJEINAeTCs BBICOKOH IMIOTHOCTBIO, NMPOYHOCTHIO M BBI-
COKOH CONpPOTHBIIAEMOCTBIO CPEZbl, OTCYTCTBHEM CBETa, HEJOCTaTKOM
KHCJIOPOJIa U MPOXOAUT Ha TIIyOMHE HECKOJIBKHMX JECATKOB METPOB.

* HeaxtuBHbIEe opMBbI XM3HU (CIIOpPHI, HUCTHI) U HedTeOakTepuu 3a-
perucTpupoBaHbl Ha rIyOuHax 10 4 kM. OTa rpaHuIia, MOMHMO Ie-
peYMCIEHHBIX BbIlIe (AKTOPOB, OMNpENeNsIeTcs TaKKe BBICOKHUMH
JaBJICHUEM W TEMIIEpPaTypod TOPHBIX HOPOJ M MOA3EMHBIX BOJ (Ha
riyoune 3 kM temmepatypa okono +100 °C).

B ruapocdepe xu3Hp npoctupaercs Ha BCIO IIyOouHy Muposoro
OKeaHa. 31eCh OrpaHMYMBAIOMUMU (BaKTOpaMH SBISIOTCS AaBICHHE
TOJIIIM BOJBI M OTCYTCTBHE CBeTa (TeMIlepaTypa BOJbl Ha JHE OKEaHH-
yeckux BHaauH - okoyo 0 °C).

« [lo B.U. BepHaackoMy, HWXKHss rpaHuia Ouochepsl NPOXOIUT Ha
1-2 kM rnyOxke aHa MHPOBOTO OKeaHa, B IOCTENEHHO HaKaIlIH-
Baollelicss B OKeaHEe TOJIIE OCAaJO0YHBIX IOPOJ, NPOUCXOXKAECHUE
KOTOPBIX CBSI3aHO C JIEATEIbHOCTHIO XKUBBIX OPraHU3MOB.
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XuBoe BelecTBO

KuBoe BemecTBO - COBOKYNHOCTb BCEX CYLIECTBYIOIIUX B JaH-
HBII MOMEHT XMBBIX OPTraHH3MOB ILJIAHETbl, YHCIEHHO BBIPAKEHHAs B
3JIEMEHTAPHOM XMMHYECKOM COCTaBE, MAacCe WJIM YHEPIHH.

* KosmyecTBeHHBIE Mepbl XHBOIO BEIIECTBA - OMOMacca U Ipo-
JTYKIMS.

* Oco0enHocTH KMBOro BemecTsBa. J)KuBoe BELIECTBO:

* SBISIETCS] TJIABHBIM KOMIIOHEHTOM Ouocgepsi;

* pacmpejenieHo Mo 3emile HEPaBHOMEPHO; €ro KOHLEHTpauus Mak-
CUMaJlbHa Ha TIpaHUIaX pasjieja OCHOBHBIX CpeJ - B IIOYBE, B IIO-
BEPXHOCTHBIX CJOSX OKEaHa, Ha JHE BOJOEMOB, B TaK Ha3bIBAEMBIX
«IJICHKAX XKH3HNY;

* [0 CBOEMY 3JIEMEHTAPHOMY XHMHYECKOMY COCTaBy OJHM3KO K CO-
CTaBy 36MHOM KOpBI;

* sBIsieTCs Haumboliee aKTHBHBIM KOMIIOHEHTOM Ouocdepsl, obecre-
YHMBAIOIUM TI00aIbHBIH KPYTOBOPOT XMMHYECKHX 3JIEMEHTOB;

* SBJIAETCS T'MTAaHTCKUM aKKyMYJISTOPOM M YHUKaJbHBIM IpeoOpaso-
BaresieM sHepruu CoJiHLA, CBs3bIBasg €€ B XMMHMYECKUX CBA3AX
CJIOXKHBIX OPTaHUYECKUX MOJIEKYJ B Ipouecce (pOoTOCHHTE3A.
OO0mee koauyecTBo Omomacchbl Ha 3emue - 24232 miapa. 1. Oc-

HOBHAs €€ 4acTh COCPEJOTOYEHAa Ha KOHTMHeHTax (cBbime 99,8%) B
3eleHbIX pacTeHusx cymu (6osee 99,2%). Opranusmsl, He cocoOHBIE
K ¢otocuHTe3sy, coctaBisaoT 1%.

Pacnpenenenue 6momMacchl 10 KOHTHHEHTAJIbHOH M OKeaHHYe-
cKoii vacTaM Omocdepbl (MPUBEJACHHOE K CyXOMY OPTraHHYECKOMY
BEIECTBY) MPEACTaBICHO B TabuuIe.

Buomacca opzaHusmos 3emau

KoHTHHEHTBI OxkeaH
buomacca
MJpPI. T % MJPA. T %
3esieHble pacTeHHUs 2400 99,2 0,2 6,3
KuBotHbIe 20 0.8 3.0 93.7
H MHKPOOPTaHU3MBbI
Bcero 2420 100 3,2 100

Pacnpenesienne 1m0 NPOAYKHUH M KOJHYECTBY 00pa3yemMoro
KHCJI0POJa: OKOJIO MOJIOBHHBI NMPOAYKIMH M 00beMa KHCIopoja Co3-
JAIOT pacTeHusi cymd (rJaBHBIM 00pa3oM BIaXXHbIE TPOMUYECKHE Jie-
ca), IPYrylo MOJIOBHHY - MHKPOCKOMUYECKHE BOIOPOCIH THAPOCHEpHI
- ¢uromnankTon (mpu 3ToM OHMomacca (UTOIIAHKTOHA NMPUMEPHO B
10 000 pa3 meHbiie Ouomacchl pacTeHuil cymwu). [IpudynHa - B 3HaYU-
TENbHO OOJbIIeH CKOPOCTH 00pa3oBaHUs HPOAYKIHH (UTOMIAHKTO-
HOM I10 CPaBHEHHIO C PACTEHHUSIMH CYIIH.
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PacnpenesieHne )KMBOro BelecTBa M0 00beMy KOHTHHEHTAJIb-
HOHl yacTu Omocdepbl — HEPAaBHOMEPHOE C SPKO BBIPAXKEHHOU IIH-
POTHOH M BBICOTHOW 30HAJbHOCTHIO. 3HAUMTENbHAs OuoMacca cocpe-
JIOTOYEHA B IIOYBE; €€ COCTABJIAIOT KOPHU PACTEHHH, BOAOPOCIH, I'PH-
Obl, OaKTEpHH U NMOYBEHHBIC KUBOTHBIE.

IIupoTHast 30HAJBLHOCTH OOYyCIIOBJIEHA TEM, YTO B Pa3JIMYHBIX
MIMPOTHBIX 30HAX IUIAHETHl KOJWYECTBO TElja M BJaru, KOTOPbIE MO-
I'YT HOJY4YHTbh OOMTAlOIIME TaM >XMBbIE OPraHU3MbI, pa3au4yHo. B 3a-
BUCUMOCTU OT 3TOr0 BBIAEIAIOT 20 IJIaBHBIX TUIIOB HPHUPOJIHBIX JIAH[-
madToB: 30HBI TYHAPHI, TAWIH, CMELIAHHBIX JIECOB, BJIAXXHBIX TPOINHU-
4YeCKHUX JiecoB M JAp. buomacca M KOJMYECTBO BHUAOB OPTraHHU3MOB
yMEHBLIAIOTCS OT JKBatopa K mnostocaMmM. Haubonbmyr Ouomaccy
UMEIOT 3KOCHCTEMBl BJIQXHBIX TPOINHMYECKHX JIECOB, HAUMEHbIIYIO -
9KOCHCTEMBI IIYCTBIHb U TYHAD.

BbicoTHasi 30HAJBHOCTH OOYCIIOBICHA IMOHM)XEHUEM TEeMIIeparTy-
pBl M AaBJIEHHUS BO3JyXa (a 3HAYMT, U KOJIMYECTBA KUCIOPOJA, YIJIEKH-
CJIOTr0 ra3a M BOJSHBIX IapOB) C YBEJIWYEHHEM BBICOTHI HaJ ypOBHEM
Mmops. [TosTomy uem BhILIE HajJ YPOBHEM MOpPs, TEM MeHble Ouomacca
KHMBOTO BellecTBAa. Brilie 6 THIC. M PACTEHUS KUTh HE MOTYT.

PacnpenesieHne KHBOT0 BeleCTBa MO 00beMy OKeaHHMYeCKOM
yacTu Ouocdephl: XH3Hb COCPEJOTOYEHA TJIaBHBIM 00pa3oM B IO-
BEPXHOCTHOM clioe BOAbl Ha riaybune no 100 M; HaunGosiee HACHIILICHBI
JKUBBIM BELIECTBOM KOpaljgoBbie PU(BI, 30HBI MOAbEMa TIyOMHHBIX
BOJ (amBeJIIMHT) U MelkoBoAbe (meab@). B oTkpbiToM okeaHe Ouo-
Macca JKMBOTO BelIeCTBAa HU3Ka M3-32 HENOCTaTKa JJEMEHTOB MHHE-
pajJbHOTO HUTAHUS.

e I'pynnbl opraHu3MoB OKeaHHM4YeCKOW 4yacTu Ouocgepbl:

* MJAHKTOH - OJIHOKJETOYHbIE BOJOPOCIH, NPOCTEHIIME M HEKOTO-
pble MHUKpPOCKONHYECKHe 0ecro3BOHOYHbIE, 00UTAIOIIME B MOBEPX-
HOCTHBIX CJOAX OKeaHa M NepeMelaloliuecs TEYSHUSAMH; OH CO-
CTaBJIsIET OCHOBHYIO MAaccy JKHBBIX OPIaHM3MOB;

* HEKTOH - )XMBOTHBIC, aKTUBHO IIJIABAIOLIME B TOJILIE BOJBI: PHIOHI,
KaJbMapbl, KUTBl U JIp.;

* OEHTOC - OpraHu3Mbl, OOMTAlOIME HAa IPYHTE M B IPYHTE BOJO-
€MOB: IPUJOHHBIE pacTeHUs, ryOKM, MOJUIBI, paKooOpa3Hble, Yep-
BU U IP.

PyHKLNM XMBOrO BELLECTBA

* BakHeiimue 0OuoreoxmmMuyeckue (pyHKUUM KHUBOr0 BellecTBa:
* rasosagd,

KOHIICHTPallMOHHAas,

* OKHMCJIHTEIbHO-BOCCTAHOBHTEIbHAS,

* JHEpreTHyYecKas,

* Ouoxumuueckas (MUHEpalIU3alHOHHASN).

7 Tax2103
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I'azoBasg ¢yHKUHMS >KMBOIO BEIECTBA 3aKIIOYaeTCs B IOIJIOLIE-
HUM PAacTeHHUSMH TUOKCHJA yTIepoJa W BBIIEIECHUH KHCIOpOJa B MIpO-
necce (GOTOCHMHTE3a, B MOTPEOJICHMH KHCIOPOJAa M BBIJEICHUH JHOK-
cuja yriepoaa IpH ABIXaHUU PACTCHUH W KMBOTHBIX, B BOCCTAaHOBIIE-
HUHM a30Ta, 00pa3oBaHWM CEPOBOAOPOJA, METaHA U psla IAPYTHX Ta3oB
OaKTepusIMU.

" Bnarogaps ra3oBoil GyHKIHH CHOPMHUPOBAJICSA H IOIAECPKUBACTCS
MTOCTOSTHHBIM COBPEMEHHBIH COCTaB aTMOC(EpHI.
KonuenTpaunonnasi (pyHKuMs 3aKiIi0daeTcss B IOIVIONICHUU W3

BHEUIHEH Cpeabl M HAKOIUIEHHH B JKHBBIX OpraHU3Max pas3InYHbBIX
XUMHYECKHX OJJIEMEHTOB (yrjepojaa, a3oTa, BOAOPOJA, KHCIOPOJa,
¢dbocdopa, cepsl, Hoxa, xxene3a u ap.) U UX COCIUHCHHM.

* [Ipumepwr: xap6onar kampiust CaC0; HakammBaeTcs B KOCTSX, 3Y-
0ax u pakoBHHax; KpemHe3eMm 80, HakamIMBalOT AMAaTOMOBBIE BO-
nopocnn; Hox - Oypsle BOZOPOCIH, MEOb - PaKOOOpa3HbIe U T.1.
Brnaronmapss 1ol QyHKIHMH 0O0pa3oBaJMCh 3aleXU H3BECTHSAKA W
r€OXHMHYECKHE aHOMAJIUN YYAaCTKOB 36MHOH ITOBEPXHOCTH.
OKHCINTETbHO-BOCCTAHOBUTEIbHAS (QYHKIHUS 3aKII0YaeTCs B
BOCCTAHOBJICHUN W OKHCIICHHH BEIIECTB B XOA€ OMOXMMHUYECKHX pe-
aKIMi, IPOTEKAIOIUX B XUBBIX OopraHu3Max. [lpumep: mpu (OTOCHH-
te3e C0O, BoccTaHABIMBAETCS 1O YTIEBOJOB, NPH IbIXaHUHU YTIEBOIBI
okucisorest 1o CO,.

* Pe3ynpTaToM OKHCIHTEIBHO-BOCCTAHOBUTEIHHBIX PEaKIHUH B KH-
BBIX OpTraHHW3Max sBJISETCS 0Opa3oBaHHWE B MOYBE, BOAHOH U BO3-
IYyIIHOM cpenax cojeil, OKHCIIOB, IPYTUX BEUmeCTB, (OpMHpPOBaHUE
JKEJIEe3HBIX M MapraHIeBBIX PyI H T.II.

JHepreTnyeckass GyHKIHUS COCTOUT B YCBOCHHUH XXHUBHIM BELIECT-
BOM 3€JIEHBIX PAcTEHHH COJHEYHOW JHEpPruu, HmpeoOpa3oBaHHHM €€ B
mpouecce GOTOCHHTE3a M Iepenade €€ Mo TPOoPHUUECKUM IEeTsIM ApY-
MM OpTaHH3MaM.

Buoxumuueckass (GpyHKUMS 3aKiOYaeTCs B XUMHYECKHX IpeBpa-
IICHHSAX BEIIECTB W DHEPTHUH B MpPOIECCax JKU3HEAEATEIbHOCTH YXUBBIX
OpraHW3MOB, a TAaK)X€ MPU Pa3JI0OKEHHH OTMEPIINX OPraHW3MOB M IIPO-
JIyKTOB MX XU3HENEATECIbHOCTH O NMPOCTHIX HEOPTaHWYECKUX BEIIECTB.

* bnaromapst 3TOH (QyHKIMH NMPOUCXOTUT OMOTEHHAs MHUTPAIUs XHUMU-
YECKUX DJIEMEHTOB B IPHUPOJE, CIIOCOOCTBYIOMAs X KPYTOBOPOTY.

KpyrosopoT BellecTB B 6uocdepe (obuime 3ameyaHuma)

* HeoOxoaumpble ycI0BHS CylleCTBOBaHHS Ouocgepbi:
* HEINpEepBHIBHBIH KPYTOBOPOT BEIIECTB,
* HENpPEePHIBHBIN NPUTOK YHEPTUH H3BHE.

"

Buosioruyeckuii KpyroBopoTr BelIeCTB - 3TO HNOBTOPSIOLIUNCH,
MMM OUKINYECKHH XapaKTep Ipouecc IMpeBpamleHUs M Iepeme-
meHus (MUPKYJSLHH) BEIECTB MEXIy IMO4YBOH, aTrMocdepol, ruapo-
chepoil 1 )KUBBIMH OpraHU3MaMHU.
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" DBHonorn4eckuié KpyroBOpOT BEIIECTB BKIIOYAET CIEAYIOIINE 3BeE-

HBbS: CO3JaHHE INPOAYLEHTAMH IEPBUYHON (pacTUTENbHOW) TMpo-

IyKOWH; TpeBpameHue MEpPBUYHOW NPOAYKIUH BO BTOPUUYHYIO

(’KMBOTHYIO) B IIpoIlecCce JKM3HEAEATEIbHOCTH KOHCYMEHTOB; pas-

pyILICHNE MEPBUYHON W BTOPHYHOHN HMPOAYKIHH PeAyLEHTaMU.

* B aKkTUBHBII KpyroBOpPOT KUBBIMH OPTaHM3MaMH BOBJIEYEHO OKOJIO
40 xmMuuyeckux d37MeMeHTOB. Hamboipinee 3HaUeHHE HMEIOT Kpy-
TOBOPOTHl BOJBI, KHCIOpOJa, a30Ta, yriepojaa, BOAOPOJA, Kelesa,
¢docdopa, ceprl, Kaxus, Kaablus, MarHUs W KpeMHHS. Bce xpyro-
BOPOTHI CBSI3aHBI MEXIY COOOM.

Buoreoxmmuyecknii mMKJI - Goiee WIM MeHee 3aMKHYTBIH MHYTh,
10 KOTOPOMY OCYLIECTBISETCS HENpPEphIBHAS NHUPKYIANHUS XHUMHUE-
CKHUX 3JIEMEHTOB B Omocdepe.

OCHOBHBIE NPOLECCH KPYroBOPOTa BOJIBI, YIJIepoJa M a30oTa IpH-
BEJICHBI B TalbJywIle; MOApOOHEE OHM PacCMOTPEHBI HIIKE.

Kpyzoeopom 800bl, yz7iepoda u asoma e 6uocdepe

| BemecTBo i
Bona Vcnapenue ¢ oBepXHOCTeH + TpaHCIupanuus —> BO3IYIII-
HBIH MOTOK —> 0K b (CHET)
DOTOCHHTE3 —> OpPraHMYECKUE COCANHEHHS —> IeTepO-
VYriaepon Tpodsl (okucaenune) - ynanenne CO0,;

neixanue: 0, —> CO0,

Oduxcanus cBOOOAHOTO aTMOCHEPHOTO a30Ta —* HUTPH-
¢uxanus (HUTPUTHI, HUTPATHl) —> pacTeHUs —> Oenku —>
Asor KUBOTHBIE —» aMMHaK, MOUYEBHHA, MOYEBasi KHUCIIOTA;
aMMHaK —» IEHUTPUPHUKAINSI —> CBOOOAHBIN a30T —*

B aTMochepy

HenocTHOCTH GMoOcdephbl: Kaxablii ee KOMIIOHEHT, Pa3BUBAsICh II0
CBOMM 3aKOHaM, CYIIECTBYET HE H30JIMPOBAHHO, a IOCTOSHHO HCIIBI-
THIBAET BJIHMSHUE APYTHX M CaM OKa3bIBaeT BIMSHHE Ha APYrue KOM-
nmoHeHTHl. IlosToMy H3MeHeHHe NI000ro KOMIOHEHTa Omocdepsl BEI-
3BIBa€T M3MEHEHHE APYTHUX.

Psinx xomMnoHeHTOB GHoc(epbl, pacnoJioKeHHBIX B MOpPsiAKe yObI-
BAHUSI CKOPOCTH HM3MEHEHMs: XUBOTHBI MHP —» pacCTUTEIbHOCTH

mo4Ba -» BOJa KJIMMaT pensed -> nurocdepa.

KpyroBopoT BOAbl U KUCAopoaa

Kpyrosoport BoabI

Bona ucnapsiercs ¢ moBepXHOCTH BOJOEMOB (OKEaHOB, MOpell U T.n.)
W CyOIM ¥ BO3AYIIHBIMH TEYCHHUSMH NEPEHOCHTCS Ha pa3jIudHBIE pac-
cTtosiHUsA. bospmas 9acTe HCIapuUBHICHCS BOJBI BBHINAJAET B BHUAC
OCaJIKOB B OKE€aH, MEHbIIAs - Ha Cylly. BrimaBmas Ha MOBEPXHOCTH



196 > cCnpasounuxk no BUOJIOTUA <

CyHIM BOJA CINOCOOCTBYET DPa3spyIIEHHIO TOPHBIX IOPOJ, Pa3MbIBAET
BEPXHHUIl CIOH IMOYBBl M BO3BpAIIAECTCA BMECTE C PACTBOPECHHBIMU U
B3BCIICHHBIMH B HEH BEIECTBAMHU B PEKH, MOPS U OKEaHBI.

PacTeHus M3BIEKAIOT BOJY M3 IOYBBI M HCIAPSIOT €€ B aTMocdepy.
Macca ucnapsieMoif Ipu 3TOM BOJBI MOJKET OBITh BeCbMa 3HAUUTENbHA
(rextap neca ucnapsier 20-50 T BoAbl B CYTKH), U B KPYIHBIX JIECHBIX
30HAaX OCHOBHOE KOJHYECTBO OCaJKOB 00pa3yeTcs M3 BOJASHOIO Iapa,
nocTynawpuero B armocdepy Oiarojgaps CyMMapHOMY MCHApEHMIO C
9THUX K€ 30H.

PacTUTenbHBIA MOKPOB TAaKKE yJIEPKHBACT BOAY IMyTEM 3aMeUICHUS
ee CTOKa, MOJAEeP)KUBAET ITOCTOSIHHBIM YPOBEHb ()yHTOBBIX BOJ M JIp.

YacTe BoAbl B mpouecce (GOTOCHHTE3a PacCIIEIUIAETCS Ha BOJOPOJ,
U KHMCIOpOA. BojaopoJ Hcronb3yercs Uil CHHTE3a OPraHM4ecKHX CO-
€JMHEHMH, a KUCIOPOJ BhIJEIAETCA B aTMOochepy.

XusoTHble NMOTPEOIAOT BOAY AN MOAJEPKAHHS OCMOTHYECKOTO
JIaBJICHUSA M BBIICIAIOT €€ C MPOAYKTaMHU TUCCHUMMIIALMH.

Boja mOJHOCTBIO pasjaraerTcs M BOCCTaHABIMBAETCA B OMOTHYE-
CKOM KPYIOBOPOTE IPUMEPHO 3a 2 MJIH. JIET.

Kpyrosopor kucnopona

[IpakTiueckn Bech aTMOC(EpPHBIH KUCIOPOJ MMEET OMOTeHHOE IpOo-
ucxoxnaenne. CBOOOTHBIN KHCIOPOJ HCHOIB3YETCS a’pPOOHBIMH Opra-
HU3MaMH IpU JABIXaHUM JUISl OKUCJIEHUS OPraHUYeCKHX COCJUHEHHM.
OmvH W3 KOHEUYHBIX INPOAYKTOB OKHCIICHHS - JHOKCH]I yriepoja, Io-
crymaromuii B atMocdepy. [lomorHenne conmepkaHus KHACIOpoAa B aT-
Mocdepe MPOUCXOTUT TIPH Pa3IoKEHUH BOABI B Iporecce GOTOCHHTE3A.

Becpk kucmopox atMocgepbl MPOXOTUT 4Yepe3 OpPraHU3MBI MPHUMEPHO
3a 2000 ner.

Kpyrosopor yrjepoaa u a3ora

KpyroBopoTt yriepona B 6uocdepe (cMm. puc. 5.3) oOyciaoBimBamT
B OCHOBHOM Mpolecchl (DOTOCHHTE3a U JbIXaHHsA. YTIJIEpOa B aTMO-
chepe colepXKHUTCI B OCHOBHOM B cocTaBe auokcuua yriepoxa CO,.
IMepuunblii uctouHuk CO0, - ByJKaHHYECKas ACATCIbHOCTD.

BuocdepHblil mUKN yriepojaa HauyWHACTCS C ACCHMMISLUH aTMO-
c(hepHOro THOKCHAA yriepoaa Ha3eMHBIMH M BOJHBIMH PACTCHUSAMH H
nua"oOakTepusiMu B mporecce QorocunTesa. IIpu 3TOM 00pasyroTcs
YIIIEBO/BI, YacTh KOTOPBIX HCIONB3YETCS CAMHUMH PACTCHHUSIMH IS
MOJIyYCHHSI SHEPTHH, a 4acTh MOTpebaseTcs )KUBOTHRIME. Kpome Toro,
COC/IMHEHHUSI YTJepojAa HCIONB3YIOTCI MOPCKHMH OpTaHH3MaMH IS
MOCTPOCHUSI PAKOBUH M CKEJIETHBIX 00pa3oBaHHil.

Vriepon Bo3Bpamaercss B CpeAy B BUAE AUOKCHIA, BEIICISIEMOrO B
mpolecce IbIXaHWsl KUBOTHBIX M pacTeHHil. BTopoil myTh Bo3Bpara -
pPa3oKEHUE MEPTBBIX PACTCHHH M KMBOTHBIX, MPU KOTOPOM YTIEPO[
«x TKaHe# okucisiercs u B Bune C0O, moctymaer B atMocdepy.
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nkn xpyroeBopoTa yriepoja 3aMKHYT HE NOJHOCThIO. YacTe yr-
Jepola Ha TPOJODKUTEIBHOE BpEMs BBIBOOUTCS M3 KpyroBopora,
KOHLIEHTPUPYSACHh B 3alexax Topda, KAMEHHOTO YT, HEPTH U TOpIo-
YUX CIAHIEB, 00pa3ylomMXcs MPH Pa3iIoKEHWH MEpPTBBIX OPraHH3MOB
0e3 mocTyma KHCIOpOJa, a TaKKe B MOIIHBIX OTJIOKEHHUSIX H3BECTHSI-
KOB Ha JTHE MOpeH MW OKeaHOB, 0Opa30BaHHBIX W3 OCTATKOB PaKOBHUH H
CKEJIETOB OTMEPIINX MOPCKHX OPraHU3MOB.

OHAaKO NPH CXKHUTAaHUM HCKONAeMOro TOIIMBA, MCIIOJB3YEeMOI0
94eJOBEKOM Uil IOJYYEeHUs] SHEPTHH, 00pasyercs IUOKCHUA yriepona,
KOTOpHIH BO3BpamaeTrcs B aTMocdepy. 3a cyeT 3TOTO 3a INOCIEIHUE
cro et conepxanue CO, B atMocdepe Bo3pocio Ha 25%, 9To Hapy-
IIaeT OTPETYJIUPOBAHHBIH KPYroBOPOT yriepola U MOXKET HMPHUBECTH K
YCUJICHHIO IapHUKOBOTO 3¢ ¢ekra.

OnuH OUKI KPyroBOpOTa THOKCHA yrieponaa mpoxoaut 3a 300 ser.
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Puc. 5.3. KpyroBopoT yrnepoga B 6uocdepe

KpyrosopoT a3ora (puc. 5.4)

A30T - OIMH M3 BaXXHEHIINX KOMIIOHEHTOB OEJIKOB, HYKJICHHOBBIX
kucaoT, AT® m apyrux opraHmdeckux BemecTB. Ero ocHOBHBIE 3ama-
CBl cojepxkarcs B arMocdepe B (opMe HENOCTYIHOIO A pacTeHUi
MoJiekynapHoro azota 1\l,, B HeGompmux konmdecTBax armocdepHBbIH
a30T CBA3BIBAETCA C KHUCJIOPOJOM B IIPOLECCE T'PO3OBBIX Pas3psAaoB B
aTMocdepe, a 3aTeM € JOKASIMU MOCTYNAET HA MOBEPXHOCTh 3EMJIH.
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Cas3pIBaHHE aTMOC(HEPHOro a30Ta OCYIIECTBISACTCS IMaHoOaKTe-
pUSMH, a TaKkXKe KIyOCHBKOBBIMH a30T()UKCHPYIOIINMH OaKTEpHsIMH,
MOCEJIAIOIUMUCS B KJIETKax KopHeH 0000BbIX pacreHuil. OHHM cuHTe-
3UPYIOT HUTPUTHI M HUTPAThl, yCBauBaeMble PAaCTCHUSIMH. B pacTeHH-
AX a30T HCIOJb3YeTCs JUld MOCTPOCHUS HYKJICHMHOBBIX KHCIOT U Oen-
KOB, KOTOpBIE 3aT€M YNOTPEOIAIOTCA B MUILY KMUBOTHBIMH M YeJlOBE-
KOM.

B mnpouecce XHU3HENCATENBHOCTH OCNKOBBIE MOJEKYJBl paclien-
JAI0TCS 10 KOHEYHBIX INPOAYKTOB - BOJBI, JUOKCHUIA Yyriepoaa, am-
MHAaKa, MOYEBHHBl M MOYEBOW KHCIIOTBHI, BBIACISIOIINXCS BO BHEMI-
HIOIO cpexy. IIpyM THHEHHMH NMOTHMONIMX JKUBOTHBIX M PAcTCHHUIl Takxke
obpasyercs aMMHaK.

Bonpmas wacte obOpasyromerocs aMmMMmuaka mnpeoOpasyercs Hum-
puuuyupyrowumu 6akmepusmu B HUTPUTHl W HUTPATHl, ycBauBae-
Mble pacTeHHAMHU. HeOonbinas 4acTh aMMuaka yXoAHUT B aTMochepy M
BmecTe ¢ CO,) BOASHBIM IApoOM M JPYTHMH Ia3000pa3HbIMHM BELIECT-
BaMH BBIIIOJHSACT QYHKIWIO YACPKaHHUS TEIUIa MIaHeThl.

Hekortopele Buabl OakTepuil nmyTeM OeHumpugukayuu MOTYT BOC-
CTaHaBJIMBAThb HUTPUTHI M HUTPATHI 10 ra3000pa3HOro a30Ta, KOTOPBIH
nocrynaer B armocdepy. B pesynbraTre mpoucxoauT oOeAHEHHE MOY-
BBl M BOJABI COCIMHEHHUSAMH a30Ta U HACBILICHHE aTMOC(epbl MOJIEKY-
JISAPHBIM a30TOM.

VHTEeHCUBHOE MCIIOJIIB30BAHHUE YEIOBEKOM a30THBIX MHHEPAJIbHBIX
yIooOpeHni B IENsAX MOJyYeHHs] OOJBIINX YPOXKAEB CEIbCKOXO3SHCT-
BEHHBIX PAaCTCHHH NPUBOAUT K pa3balaHCHPOBKE MHPOIECCOB HUTPH-
bukanuu UACHUTPUPUKALUN.

K + HMO; N,
Ocaaku
Buonorunyeckoe BEJIKW®
cBsizbiBaHue Ny Pacrexns
MusoTHbIE
W 3l (
Hecumbu- PN ‘}
oTMYeckoe 1 A ;
AW
T ( w1/
At /¥ ) Y
BENKW
Pacrexus MNporeonua AccumunsaunoHHas  [eHutpudukauuns
MukpoopraHu3msl HUTpaTpeaykumsa
HMTQVI!“VIKG ma -
MpoTteonus MPOOYKThI NOy i
PACWENNEHNA V/
AMTYMYC!

Puc. 5.4. KpyroBopoT a3oTa B 6uocdepe
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[lpeBpalleHne aHeprumn

Buonozuueckuii  Kpyzosopom eeuyecme 603MOMNCEH MOIbKO NpuU
HOCMOAHHOM RPUNIOKE U NPeoOPA306AHUU COAHEYHOU IHepeuu, TIO0-
CKOJIbKY mosiyueHHast oT COJIHIIA YHEPTHUS CBSI3bIBACTCS B OPraHUYCCKUX
BELIECCTBAX W MPU ABHKCHUU MO CTYNCHSM MHIICBON LCIH yMEHb-
waemcsa (00nbIIasi €€ YaCTh TPATHTCS HAa OCYIICCTBICHHE IPOLIECCOB
KHU3HEICATEILHOCTH OPraHU3MOB M PACCCHBACTCS B BUJIC TCIUIA).

Buocdepa - oTKpbITas CUCTEMA, MOCTOSHHO MOJY4Yarolas COJHEY-
HYI0 DHEeprui. B mpouecce GpoTocHHTE3a 3Ta IHEPTHs HPEBpAIACTCs B
9HEPTUI0 XUMHYECKUX CBsI3eil OpraHndyeckux BeuiecTB. JKUBBIM Belle-
cTBoM 3emun exeronno cospaercs 4,2 + 10" ik smeprum.

HakomseHHass SHEpPrus Y4aCTHYHO PACXOAYETCS PACTCHHSIMH B IPO-
eccax JKU3HEACSITEeIbHOCTH, & YaCTHYHO MEPEXOAUT K PACTUTEIbHOS-
HBIM OpraHu3MaM. DTH OPraHHU3MblI TaK)KE HCIOJb3YIOT YacTh JHEPTHH
B MpOILECCaxX KHU3HEACIATCIbHOCTH, & OCTaBIIAsCSA €€ 4acTh MOCTYIACT
K IJIOTOSIAHBIM XHBOTHBIM U T.A. TakuM 00pa3oM, SHEPTUs 3amacaercs
B TKaHSAX PACTCHHH W JXUBOTHBIX B BHJC OPraHUYECKUX COCJAMHCHUI.
3amac omeprum B Gmocdepe 3emmu ouenmpaercs B 4,2- I0'* k.
YacTp 2HEpPTHH 3aKOHCEPBHpPOBaHa B He(TH, yIie, cliaHnax, Topde.

BbljiesicHHEe SHEPTUU MPOUCXOJUT MPH Pa3pyILICHUH OPTaHUYECKUX
BELIECTB B Mpolleccax JbIXaHus, OpOXKeHUs M THHCHHUSA. B HacTosmiee
BpeMs J)KMBBIM BEIIECTBOM 3€MIJIH €)XKETOJHO BBIAeIseTcs 4,2 ¢ 10'7 Jix
9HEPrHH - CTOJIBKO K€, CKOJBKO M CO3/aercs, T.e. B Ouochepe monu-
JepKuBaeTcs GanaHc SHEPTHUH.

OBonouna buocdepsnl

Buocdepa - cioxHasi, OTHOCUTEIbHO CTa0MJIbHAs, HO HE 3aCTbIB-
masi, a pa3BUBAOLIASICS, SBONIONMOHUPYIOIAs KOJOrHYecKas cucTeMa.
Jloka3aTeJbCTBOM M HCTOYHHMKOM 3HAHMIl 0 pa3BuTUH OHochepbl
CIIyXKaT MCKONAaeMble OCTATKU IPEBHUX OPraHU3MOB.
CuuTaloT, YTO 3a BpeMs CYLIECTBOBaHUA OHochepsl ee Haceysin
okoo 500 MiTH. BHJJOB OpraHU3MOB.

e JIpuYMHBI OTHOCHTEJbHONH cTadMJIBLHOCTH OuHOChepsI:

HENpEephIBHOE IOCTYIUICHHE COJIHEYHONH JHEPTHH, HCIIOIb3yeMOil

($OTOTPOPHBIMU OpTraHU3MaMH;

MHOT000pa3ue J>KHBBIX OPTaHU3MOB;

* ajanTanus OpPTaHU3MOB K JKM3HH B pa3sHOOOpa3HBIX yCIOBHIX Ye-
TBIPEX Cpex;

* MoJJAep)KaHHE HENMPEPBHIBHOTO OMOTEHHOTO KPYyTrOBOPOTa BEIIECTB;

* IOCTENEHHO CIIOXUBIIMKCA B TEYEHHE COTEH MIJUIMOHOB JieT Oa-
JAHC JKU3HEACATCNBHOCTH BCEro MHOrooOpasust OpraHu3MOB -
MPOIYIIEHTOB, KOHCYMEHTOB U PEAYLEHTOB.

* OcHoOBHasi NMPUYHHA 3BOJIOUUH Ouocdepbl - NepBUYHAS XHUMH-

HycCKasd SBOJIIOIHA (l'lpI/IBelll_Haﬂ K MNOABJICHUIO OPTaHHUYCCKUX MakK-
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POMOJIEKYJT U TMEPBBIX )KMUBHIX OPTaHU3MOB - IPOKAPHUOT) U T'E€OJIO-
FHYECKHE W KIMMAaTHYECKHE MPOLECChl, HM3MCHSIBIINE YCIOBHS
XKU3HU Ha 3emuie (MpHUBEAIIME K M3MEHEHHIO COACPIKAHUS KHCIIO-
pona B atMocdepe, GOpPMUPOBAHHIO O30HOBOTO CJIOS, H3MEHCHHUIO

COACpKaHUA BOABI HAa IVIAHETE U BJIAXXHOCTHU aTMOCCbepI)I u T.II.).

e JIBa OCHOBHBIX MCTOPHYECKHX 3Tama 3BOJIOUUM OGHochepsI:

e Ouorenes;
* HOOTEHE3.

bBuorene3 - mepBeIii W caMblil IUIMTEIBHBIA 3Tall 3BOJIONHH OHO-
cepsl OT TMOSBIEHUS MPOKAPUOT A0 (HOPMHUPOBAHUS UYEIOBEUECKOTO

o0OmiecTBa.

OcHosHble  ¢hakmopebl

u  nepuodbl  6uozeHesa

OcCHOBHOW (aKTOp IBOJIOIUHI

Pesynprar 3BONIOLIUU

I'eonornueckuie U KIMMaTHYECKHE
MIPOIIECCHI, COMPOBOXKIAIOIUECS
XHMHYECKON DBOIIOIHEH

ITosiBlieHHE OPraHUYECKHX MaKpo-
MOJIEKY I

Hanwmawne B NEPBUYHOM OKE€aHE
3HAYUTCJIIBHOTO KOJM4YECTBA Opra-
HHUYCCKUX BCIICCTB a0HOTEHHOTO
MPOUCXOKIACHUA,

OTCYTCTBUE CBOGOI[HOFO Kucjaopoaa

[osiBnenue rerepoTpohHBIX
aHa’pOOHBIX OPraHW3MOB - TIPO-
KapHoT

HeI[OCTaTOK OpPraHu4YCCKUx BE-
meCTB

[NosiBieHne aBTOTPOGHBIX OpraHu3-
MOB, HCIIONIB3YIOMHNX (POTOCHHTE3

Hcnons30BaHue COJHEUHON SHEP-
U

BeICTpBIil pOCT YKCcIa BUJOB U
OHMOMACCHI;

paszeneHue OpraHu4eckoro Mupa
HAa 11apCTBa PACTCHUI U )KUBOTHBIX

Hakomenue B atMocepe KHUCIO-
poxa, BbiIenstomerocs npu $poro-
CHHTE3€e

TMosiBiieHne a3pOOHBIX OPraHU3MOB;
OBICTPOE PacIPOCTPAHEHUE KUZHU
IO IUIaHETe;

MOSIBJICHHE MHOTOKJIETOYHBIX

O0pa3oBaHHE 030HOBOTO CIIOSI B
BEPXHHX CJIOSX aTMOC(EphI

IToaHsATHE OPraHU3MOB K MOBEPX-
HOCTH BOJIbI;
3aceeHHe CYIIH PacTCHUSIMHU

IMoBbIIeHrE KOHIEHTPAIMH KH-
cnopona B armocdepe 1o 3%

Pa3BuTne MEXaHH3MOB a3pOOHOr0
JIbIXaHHUS,
BBIXOJ1 JKHBOTHBIX Ha CYIIY

Crabunmzanus coctaBa aTMoche-
PBI U COIEPKAHKS KUCIOPO/a B
Heil Ha ypoBHe okoio 20%

BrIcTphIif pocT Yncna 1 MHOT000-
pa3us BUJIOB JKUBBIX OPraHHU3MOB;
3aceJeHne UMH Pa3HOOOpPa3HBIX
MECTOOOHUTaHUIH
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Hoorene3s - BTopoif 3Tan pa3BuTus 6mocdepsl, Ha4aBIIMICSI C MO-
MEHTa CTaHOBJICHHS YeJIOBEYECKOro OOIIecTBa M MPOAOJDKAIOUIUIICS B
HACTOSLICC BPEMS; XapaKTepU3YETCs 3HAYMTEIbHBIM H BCE BO3pac-
TAIOIINM BIIMSHHEM JEATEIBHOCTH YeloBedecTBa Ha Ouocdepy.

Hoocdepa - «obGosouka pasyma, cdepa pasyMHOH IKH3IHH»
(B.1. Bepnanckwuii), chepa, oxBaueHHass B3aHMOJICHCTBHEM dYelOBeUe-
CKOTO O0IIeCTBa U IPUPOJIBI.

Hoocdepa - 3T0 HOBOoe coctosiHue Omocepsl, Mpu KOTOPOM pa-
3yMHasi JESATENbHOCTh 4YEJIOBEKAa CTAHOBUTCS TJIABHBIM, OIPEJICIsio-
muM (GakTOpOM ee pa3BHTHUS

5.8. BnusiHme uenoBeka Ha 6uocoepy

O6wure 3amevyaHus

UYenoBek moxydaeT M3 MPUPOJHOM Cpeabl BCe )KHM3HEHHBIE PECYPCHI
(Bomy, BO3IyX, MUILY, DHEPTUIO, CTPOUTEIbHBIE MaTepHaibl W Ip.) U
BO3BpamiaeT B 6uocdepy OBITOBBIE W NMPOMBINUICHHEIE OTXOABI, OOJb-
masi 9acTh KOTOPBIX HE B MOJKET BKJIIOUHTHCS B OMOJOTHYECKUH Kpy-
TOBOPOT BEIIECTB H3-3a UY)XEPOJHOCTH WIM TOKCHYHOCTH. B pe3yns-
TaTe NMPOUCXOIUT OBICTPOE HMCTOLIEHHE NMPHPOIHBIX PECYypCOB, BBIMH-
paHHe MHOTHX BHJOB JKHBBIX OPTaHH3MOB, 3arpsi3HEHHE U OTPABICHHE
cpensl SIOXMMHKATaMH M PAaJUOHYKINWJAMH, pa3pylIeHHE eCTECTBEH-
HBIX PKOCHCTEM (JIECOB, JTYTOB, 03ep, peK, O0JIO0T).

YenoBek pacmaxuBaeT IEJIUHHBIE 3€MJIH, MEHIET pyclla peK, CTPOUT
TPAHCIIOPTHBIE MarucTPasid, OPOCUTENbHBIE cucTeMbl U IoTHHB ['DC ¢
OTPOMHBIMH BOJIOXPAHUJIHINAMH, CO3/JaeT KPYIHBIC HAceIeHHbIE MyHK-
Tl M MPOMBIIIJICHHBIC NPEANPUATHS, HCTPEOSCT IUKUX IKUBOTHBIX,
3arps3HsAeT atMocdepy, BOAy W MOYBY M T.A. Bce 3TO cymecTBeHHO H3-
MEHSET cpefy OOHWTaHHs, HapymaeT HOpMalbHOE (PYHKIMOHHPOBAHHE
CYIIECTBYIOIINX OMOTeONEeHO030B M JaXke pa3pyllaeT ux.

[IpuunHa KOHGINKTAa YeIOBEKa C MPUPOJHOHW CpPEmoH - B TOM, UTO
Yeno6eK AGNAEMCA OOHO6PEMEHHO U OU0I0ZUYeCKUM, U COUUATIb-
HbIM  CYU{ECEOM, RpUYEM €20 COUUATIbHble ROmpedHOCmU 3HAYU-
menvHo Gvlute Ouonozuyeckux. YemoBek 3aMEeHWI BOKpPYr cebs mpu-
POIHYIO Cpely HMCKYyCCTBEHHOH, JKHUBSI B KOTOPOW OH mpuoOpen OTHO-
CHTENbHYI0 HE3aBUCHMOCTH OT IPEBPATHOCTEH HPHUPOIHI.

Jlns mpenoTBpalleHHUs IKON0ZUYECKO20 Kpu3uca 4YEIOBEKYy HeoO0-
XOJMMO I03HAaTh 3aKOHOMEPHOCTH CBOETO B3aUMOMAEHCTBHS C HPHPO-
0¥, pa3yMHO YyHpaBIATh STHM B3aUMOACHCTBUEM, PETryJNHPYs BCIO
CBOIO TEXHOTCHHYIO AESITEIbHOCTb.

DKOJIOTHYECKU U KPH3HUC - TAKOC COCTOSIHUU 0pr)1<a}01ue171 CpeabI,
Koraga oHa CTaHOBUTCS HerPII‘OL[HOﬁ JUISL )KU3HHU paCTeHPIfI, JKHUBOTHBIX
n caMOrI'o 4cCJIOBCKaA.
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PacxonoBaHvne npupoanbix PEecypcoB

HeBo300HOBIsIeMbIe (HEBOCHOJHUMBIE) NMPUPOAHBIE PECYPCH -
9TO MCTOYHMKH MHHEPaIbHOTO ChIpbs (yris, HedTH, raza, mecka, -
HBI, T'paBWsI, MpaMopa W 1Op.), oOpa3oBaBmierocs B 3€MHOH Kope 3a
COTHU MHUJIJIMOHOB JIET, & TAK)KE MCYE3HYBIIHE BHUJBI )XUBOTHBIX H pac-
TCHUU (Mpumep: €KETONHO M3BJICKACTCS M3 3€MHBIX HEAP M CHKHUTACTCS
0KO0JIO 9 MJpJ. TOHH YCIOBHOTO TOIJIMBA; 3allacoB He()TH Ha IIaHETe
XBaTUT numb Ha 50 yer, kKaMeHHOro yrig - Ha 150 ser).

Bo30o6HOBIsieMble (BOCIOJHUMBIC) NPUPOIHBIE PECYpChl - pac-
TUTEJbHBIH M JKUBOTHBIH MHUpP, MHKPOOPTaHWU3MBbI, 1MOoYBa U jap. (npu-
Mep: exerogHo BeIpybaercs Oomee 20 MIH. ra TPONHMYECKOTO Jieca -
[JIaBHOTO HCTOYHHMKA BUIOBOI'O Pa3HOOOpa3Hsl KU3HU Ha ILIAHETE).

PocT HapopooHaceneHusa (oemorpadunyecknin B3pbiB)

Bbuocdepa - camoperynupyomascs CUCTEMa, U OHA CTPEMHTCA ycC-
TaHOBUTbh YMCIEHHOCTb JIOJEH Ha YPOBHE, COOTBETCTBYIOLIEM €€ €M-
koct. Ceifdac Ha 3emile NMPOKUBAET OKOJO 6 MIPJ. 4ENIOBEK, IPUUYEM
3a nocaennue 40 et TeMn pocTa HACEJIEHUs YyBEJIMYMIICSA B JBa pasa.

BuocdepHsie MexaHH3MBI, CTpEeMAIINECS OTPAaHUYUTH POCT
9KOJOTHYECKUX MOTpeOHOCTEeH NIoneil: CHWKEHHE NPOAYKIHH ecTe-
CTBEHHBIX DKOCHCTEM, HEBKIIOUEHHE B KPYTOBOPOTHI BELIECTB NPOM3-
BOJMMBIX YEJIIOBEUYECTBOM 3arpsA3HEHUH, oOemHeHue (Guopel u QayHsI,
YXyIIIeHHEe KadecTBa IIOYB, 3aCyXH, HABOJHEHUS, HCTOIIEHUE IMPHPOJ-
HBEIX OMOpecypcoB (HampuMmep, 3a1macoB peIObI) U T.1.

UenoBe4eCTBO MOXET IIPOTHBOCTOATH ITHUM MEXaHH3MaM OO0 TeX
Iop, TOKa Yy HEro MMEIOTCS HaJeXHbIe NCTOYHUKH SHEPrHuHu.

3arpasHeHne okpyxatoLien cpenbl

Budel 3azps3HeHus oKpywaiouwjeli cpedbl

TemnoBble, IIyMOBEBIE, PaJHMOAKTHBHBIE, JJEKTPO-
Ddusznyeckue s » pan > p

MarHuTHBIC 3arpsS3HECHUS

IInacTMacchl, TECTHIIHIBI o0Openns, HePTH
XuMHUYecKHne > LML, y1obp > e,

HE(PTETIPOAYKTHI, COJH TSDKEJIBIX METAIJIOB

[IpoxyKTHl TeHHOW WHKEHEPHH W MHKPOOHOJIOTH-
buoaornyeckune -

YEeCKOH MPOMBIIIJICHHOCTH, OMOTEHHBIE BEIIECTBA

e OCHOBHbI€ HCTOYHHKH 3arpsizHeHusi arMmocdepbi:
* BBIOPOCHI BpPEOHBIX Ta30B aBTOMOOHMIIBHBIM, JKEJIE3HOJOPOKHBIM H
aBHAI[HOHHBIM TPAHCIOPTOM,
* BBIOPOCHI BpPEOHBIX Ta30B M adp0O30Jied MPOMBIIIJIECHHBIMUA MPE-
MPUATHSIMH.
Exerogno B atmocdepy moctymaer 6omee 200 MiH. T OKCHAa H
nUoKcuaa yriepoaa, 150 MiH. T cepHHUCTOro rasza, 50 MIIH. T OKCHIOB
azoTa u ap.
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INocaencreus 3arpsisHeHus1 armocdepsl:

HapymaeTcsi peXuM TEIUIOOTAAYd aTMOcC(ephbl, B pe3ysibTaTe 4Yero
Ha IUTaHETe MOJKET CYIIECTBEHHO IOBBICHUTHCS TeMmmeparypa (map-
HUKOBBIH 3¢ ¢eKT), HaUaThCAd TasHHE IOJIPHBIX JBAOB H, KaK
CIeACTBUE, HMOBBINICHNUE YPOBHS MHPOBOTO OKeaHa;

OKCHJBI a30Ta M Cephl B aTMOC(epe COSTUHSIOTCS C BOASHBIMH Ia-
pamu, 00pa3ys a30THYI0O M CEpPHYI0 KHUCIOTHI, BbIIAJaIOlIHE Ha
3eMni0 B BHAE cna00 KOHIEHTPHPOBAHHBIX KHCIOTHBIX HOXKIEH.
OTH AOXKAYW BBHIEIAYUBAIOT MOYBY, YHHUTOXKAIOT PACTHTEIbHBIA U
KUBOTHBI MUpP M BPEIHO ACHCTBYIOT Ha 3JOPOBHE UEIOBEKA;

B aTMoc(epe 3HAYUTEIBHO BO3POCIO CoJiepKaHue (PpPEoHOB, pas-
pylIalomux O30HOBBIH cioil. B pesynprate obnerdaercss mpoHHK-
HOBEHHE Ha IOBEPXHOCTh 3E€MIN KOPOTKOBOJHOBOTO YIbTpadmuo-
JIETOBOTO H3IyYEHHUs, I'yOUTENBHOrO ISl BCETO JKUBOTO.

OcHOBHBbIe NPUYUHBI 3arPSI3HEHUS] BOJHBIX 0acceiHOB:

cOpoc MPOMBINUICHHBIMH HPEANPHUATUIMH HEOYHUIICHHBIX WIH He-
JIOCTATOYHO OYMIIEHHBIX BOJ;

CMBIBaHHE C IOJEeH MHHEPAIbHBIX YOOOPEHUH H SIIOXMMHUKATOB;
nmonagaHue B BOJOEMBI HepTH M HEPTENPOAYKTOB, 0Opa3zyroImux
Ha MOBEPXHOCTH BOJBI IJIEHKY, OTPABISAIOMIYIO XUBBIE OPTaHU3MBI
U HapyLamollyl ra3oo0MeH (B pe3yibTaTe 4eTO TMOHET IUIAHKTOH
- IEpPBOE 3BEHO IKOJOTHYECKOH HMUpaMHUABI B OKEaHeE);

BBIHOC PEKaMH TEIUIBIX BOJ (TEIUIOBOE 3arpsi3HEHHE, Hapyllarollee
TeMIEPaTyPHBIA PEXIM).

OcHOBHBIE MCTOYHMKH YXYyIIIEHUS] KayecTBa M 3arpsi3HeHHS
NMOYBbI U JUTOC(eEpBHI:

HEHOPMHPOBAaHHOE INPHMEHEHHE B CEIbCKOM XO3SiHCTBE MHHE-
paNbHBIX yI0oOpeHUH (KOTOPHIX €XKETOJAHO B IMOYBY BHOCHTCS OKOJIO
100 MuTH. Tr), HFHCEKTHIINIOB, Ne(ONNaHTOB U IPYTHUX IPENapaTos;
BBIOPOCHI OTXOJ0B TOPHOAOOBIBAIOIIEH NMPOMBIIIIEHHOCTH U TPO-
H3BOJICTBA, a TaK)Ke OBITOBOTO MYycCODa;

HepalroHaJIbHas BBIpyOKa jecoB, 00paboTKa MOYBHI ISl BBIpAIIH-
BAaHHS CEIBCKOXO3SHCTBEHHBIX KYJNbTYpP, MEIHOpAIUs W APYTHE BU-
Il eATETHHOCTH YeJIOBEeKa, NMPUBOJAIINE K JPO3MH IOYB (paspy-
LIEHUIO ¥ CHOCY IUIOJOPOJHOTO CIIOSI IIOTOKAMHU BOJBI HIIH BETPOM).

3arpsisHeHHe PaJIMOHYKJIHAAMHU CBs3aHO C aBapusmu Ha ADC,
HCIBITAHUSAMH SJIEPHOTO OPYXKHs, 3aXOpPOHEHHEM B 3e€MJIE U 3aTOI-
JeHreM Ha nHe MUpOBOTO OKeaHa paJuOaKTHUBHBIX O0TX010B. Oco-
OCHHO OMAaCHO HAKOIUICHWE B OpraHW3ME >KMUBOTHBIX M YEIOBEKa
“30TOTOB CcTPOoHIUA-90 u 1e3us-137, UMEIOMUX IIUTEILHBIH TEepU-
o monypacmana. PangnoakTuBHOE 3arps3HEHHE MOXKET OBITH MPHUU-
HOM yBeNMYEHHUS YacTOTHI MyTAallMi M PaKOBBIX 3a00JI€BaHUH.
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OxpaHa npupoabl

OxpaHa mnpuUPOABI - 3TO KOMIUIEKCHAas CHUCTEMa MEpONpHUATHH,
HalNpaBJIEHHBIX Ha COXPAaHEHHE, PAllMOHAJIbHOE HCIOJb30BAHHE U BOC-
MPOU3BOACTBO MPHUPOJIHBIX PECYPCOB B HMHTEpecax CYyIIECTBYIOIIUX U
OyIylmIuX MOKOJCHHH JIIOMEH.

I'maBHasi meab OXpaHbl MPHUPOABI - cOepexxeHHe BHJOBOTO pas-
HOOOpa3ust (renodonna) ¢uopsl u (GayHbl IUTaHETHI, €€ HEeAp, BOTHBIX
pecypcoB, aTMOC(HEPHOTO BO3JyXa, ECTECTBEHHBIX IKOCUCTEM.

e CucremMa NpupoJ00XPaHHBIX MEPONMPHUITHIH BKIIOYAET:

* BEJCHUE INTEIbHO IOCTOSHHOI'O KOHTPOIS (MOHumoOpunea) 3a
COCTOSIHMEM OKpYXalollei cpelbl ¢ LeNbio ero (COCTOSHUS) OLeH-
KA U MPOTHO3UPOBAHUS;

* CO3JaHHE OXPaHAEMBIX TEPPUTOPUU (3an08edHUK08, 3AKA3HUKOS,
pe3epeamos, HAYUOHATILHLIX NAPKOE)-,

* CO3JaHHE U NOCTOAHHOE OOHOBIeHHE KpacHwvix Knuz MexayHapo-
HOT'O ¥ HalMOHAJIBHOT'O YPOBHEH C IIeJIbI0 COXpaHEHHsI reHo(oHIa
PeAKUX M HAXOJAIIMXCA IOJA Yrpo30il MCUE3HOBEHHUS PACTEHHH,
rpuboOB, KUBOTHBIX;

* pasBelleHUE PEJIKHMX M HMCUE3arolMX BHJIOB PACTCHHH M *XKMBOTHBIX
U UX IepeceilcHHe (MHTPOAYKIHMSI) Ha OXpaHIEMbIE TEPPUTOPHH
WIN HOBbIE MecTa OOMTaHMS;
paspaborky HopMm IIJIK (mpemesbHO TOMYyCTHMBIX KOHIEHTPALMii)
COEJMHEHNH, 00Jaal0INX KaHIEPOTeHHBIMH, MyTareHHbIMH M TOK-
CUYHBIMHM CBOHCTBaMHU;

UCTIOJIb30BAaHUE OYUCTHBIX COOPYKCHHH, 0€30MmX0OHbIX MEXHON02Ull;
MPUHATHE 3aKOHOB, 00€CNeYMBAIONINX MPAaBOBYIO OCHOBY NPHPOJIO-
OXPaHHbBIX MEPOINPHATHIH;

[PUMEHEHHE aJMUHUCTPATUBHBIX CAaHKLUMH 3a HapylIeHHE 3KOJIO-
rHYecKuX HOpM (mTpadbl, 3aKpbITHE NPEINPUATHH U 1p.);
MIPOCBETUTENIBCKYI0 paboTy - pa3bsCHEHHE HACEJIEHUIO, IpeJCcTa-
BUTEJIIM OPraHOB BJACTH M OOIIECTBEHHBIX OpTraHM3alMi HIEH O
HE00XOQMMOCTH OXpPaHbl BCEro XHBOTO, IMyTEH M METOJOB pelle-
HUs 3TOH 3aJa4H.

MOHUMTOPHHI - 3TO KOMIUICKCHas cucTeMa HaOJIOJACHHH, OLEHKH
U NPOrHO3a MU3MEHEHHMH COCTOSHHUS OKpYXKarollel cpeabl Moja Bo3Jeii-
CTBHEM aHTPOIOI'CHHBIX ()AKTOPOB C ILIEJbIO BBISBICHHUSA INPHYUH, NPO-
rHO3a BO3MOXHBIX M3MEHEHHH M INPENOTBPALICHUS KPUTHYECKUX CH-
Tyalluii B NMpHPOJE.
e Buabl MOHMTOpPHUHra:
* JIOKAJIBHBIH - MOHUTOPUHI OTHOCHTEIBHO HEOOJIBIIMX TEPPHUTOPHIL:
- Ouojlkonozuueckuil - KOHTPOJIb 3a 3arpsA3HEHHUEM OKpY’Karollel
cpeJsl MyTareHaMH M pOCTOM BPOXIEHHBIX MOPOKOB Pa3BUTHS;
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- CAHUMApPHO-2UZUEHUYeCKuii - KOHTPOJIb 33 COJEpPKAHHEM Be-
eCTB, 00JafaroIMX KaHIIEPOTeHHBIM W MYTareHHbIM JelcTBHEM
- PaZMOHYKIHUIOB, NECTULHAOB, CEPHUCTOrO ra3a, COJeH TAKeNbIX
METaJUIOB U Ip.;

* PEerHOHAJbHBINH - MOHUTOPHUHT (I€OCHCTEMHBIH, MPUPOJHO-XO35H-
CTBEHHBIN) OTAEIbHBIX 3KOCHCTEM M KPYIHBIX MPUPOAHO-TEPPUTO-
pHANIBHBIX KOMILIEKCOB;

* rJ00anbHBIH - MOHUTOPUHT OHocdepsl B IEIOM.

3anoBeIHHK - 0c000 OXpaHseMas 3aKOHOM TEpPPUTOPHUS HIU aK-
BAaTOpHS, HAaBCETJa MCKIIOYCHHAs M3 XO3SHCTBEHHOI'O MOJb30BaHHUA,
rJe 3anpeueHsl JTro0ble BHUJbI JEATEIbHOCTH YeloBeKa (B TOM YHCIe
UX TIOCEIIEHNE), 3a UCKIOYCHHEM Hay4HbIX HCCIIeIOBaHUI.

3arnoBeJHUKN BBIMOJHAIOT POJIb TAJIOHOB MPHUPOJBI, Il NMPUPOA-
Hble KOMIUIEKCOB COXpPAHSIOTCS B HETpOHYTOM Buie. B bemapycu cy-
HIECTBYIOT JBa 3amoBeAHUKa - bepesmnckuil Ouochepusiii u Ilomec-
CKHH paauallMOHHO-3KOJOTHYECKHI.

3aKka3HHK - TEPPUTOPHUSA, BPEMEHHO H3bsATas M3 XO3AHCTBEHHOIO
M0JIb30BaHUs, Ha KOTOPOIl 3ampelieHbl onpeieleHHbIe BHIbI AEsITeIb-
HOCTH 4YelloBeKa (HampuMep, OTJIOB ONpEAENIEHHBIX BHUJOB pbIO, cOop
HEKOTOPBIX BHUJOB JUKOPACTYIIMX PACTCHUH M T.IL.).

PesepBaT - oTHOCUTEeNnbHO HeOoubIIas Teppuropus (0OBIYHO po-
ma, 03epo, y4yacTOK JOJUHBI MIHM MOOEpexbs M JAp.), Ha KOTOPOH 0X-
paHseTcs BMJ, TpyIa BHJIOB, 3KOCHCTEMa WM OTAEIbHbIE OOBEKTHI
(nmemepsl, BOJONAJBI, PEIKHE U UCTOPUYECKH LIEHHBIEC JEPEBbs H T.II.).

HannonanpHblii mapk - oOlIMpHAs oxpaHseMmas NPUPOAHAS Tep-
pUTOpHSA, HAa KOTOPOIl COXpaHWJIHCH IPHUPOJHBIE KOMIUIEKCHI, MHpe.-
CTaBJIAIOIME OCOOYI0 JKOJOTHYECKYIO, HCTOPUYECKYI0 M 3CTEeTHYe-
CKYIO IICHHOCTb. B HallMOHaJIbHOM NapKe yCTaHaBJIMBAETCS KOMOWHMU-
POBaHHBII PEXUM I0JIb30BAHMA: YYaCTKH C 3alOBEAHBIM U 3aKa3HbIM
PEXKUMOM UYEpeNyITCs C TepPUTOPHAMU, IJEe JOMYyCKaeTcs perjaMeH-
THPOBAaHHAs XO3AHCTBEHHAs AEATEIbHOCTb, CBA3aHHAsA TJIaBHBIM 0Opa-
30M ¢ 00CJIy’)KHBAaHHEM TYPHUCTOB U COXPaHEHHEM TPaAMLMOHHBIX IJIS
MECTHOTO HaceseHHus (HOopM 3eMIIENONb30BaAHUS.

Ha meppumopuu Pecnyonuke benapyce pacnonoxcenvt uemvipe
20Cy0apCcmeennblX  HAUWUOHANbHLIX napka:  «benosexcckaa  nyway,
«bpacnaeckue o3zepa», «Ilpunamcxkuity u «Hapouanckuiy.

IaMATHHK NPUPOABI - NPUPOJHBIH 00BEKT (OTIENBHOE AEPEBO,
polla, mapk, 03€po, BOAONAj, Heuepa M T.II.), YHUKAIbHBIH WM 3Ta-
JIOHHBIH, UMEIOIIUH IIEHHOCTh B HaYYHOM, IIO3HABATEJIbHOM HJIHU 3CTe-
THYECKOM OTHOLICHUU

3oomapk - yupexjaeHue, B KOTOPOM SKCIOHHPYIOTCS pas3JIndHbIC
BUJBl JKUBOTHBIX. B 300mapkax MpOBOAMTCA Hay4HO-HCCIEA0BATENb-
ckas paboTa, CB3aHHas C H3Y4YCHHEM, COXpAaHEHHEM M pa3BeACHHEM
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KUBOTHBIX; 300IapPKH MTPAalOT BAXHYIO POJb B COXpaHEHHS IeHO(OH-
Ja miaHeTs! ( B 4aCTHOCTHM, OHHM CHACIM OT MCUE3HOBEHHs 3yOpa, Jio-
maap [IpxeBasbckoro, raBaiickyro Kasapky U Ip.).

Kpacnas xuHura - 310 OQHUIMANbHBIA JOKYMEHT, COJEp)Kallui
nepedYeHb PeJKUX M HAaXOAALIMXCA IO/ Yrpo30il MCUE3HOBEHHS BHIOB
rpuboB, JNHIIAiHUKOB, pacTeHUH W KMBOTHBIX. KpacHble KHUTH co-
JepKaT KpaTKhe CBEJEHUs O OMOJOTHMM 3THX BHAOB, MX paclnpocTpa-
HEHHMH, YMCIEHHOCTH, NPUYMHAX €€ COKPAIlEeHHs, OCOOCHHOCTAX BOC-
MPOU3BOJACTBA, METO/AAX OXPaHbl BUIA U JIp.

e Kareropun pacreHmii m XKMBOTHBIX, BHOcUMBIX B KpacHymo
KHHUTY:

e 0-11 - BUABI, MO-BHIMMOMY, HCUE3HYBIIHE, He OOHapyXeHHBIC B
TEUEeHHEe psjia JeT, HO, BO3MOXXHO, YIEJIeBIIHNEe B HEKOTOPHIX He-
JIOCTYITHBIX MECTaxX WU B HeBoJie (KyJIbType);

e 1-1 - HaxonsAmUecs MOJ yrpo30d HCUE3HOBEHUS BHUIBI, NaJbHEMH-

niee CyIIeCTBOBAHWE HX HEBO3MOXHO 0€3 OCYIIECTBICHUS CIIEIH-
aJbHBIX MEp OXpaHBI;
2-51 - pegKkue BHJBI, HE HaXOISIIMECs I0J HEMOCPEeICTBEHHOH yr-
pO30if HCUE3HOBEHHs, HO BCTpEYAIOUIHECs B TAKOM HEOOIbIIOM
KOJMYECTBE, YTO MOTYT OBICTPO HCUYE3HYTH;

3-9 - cokpamaromiyecss BHJbI, YHCIEHHOCTh M apean KOTOPBIX

YMEHbBIIaeTCsl B TeUSHUE OIPEICIIEHHOI0 BpEMEHH,
* 4-s1 - He ompelelneHHbIe (B IJIaHE CHCTEMATHUKH) BHJbBI, HaXOJs-
muecs MOoJ Yyrpo30i MCUEe3HOBEHHUs, HO HEJAOCTATOYHO H3yYCHHBIE.
B Kpacnywo kaury Pecnmy6ankun Bexapycw (1997 r.) BHeceno 97
BHIOB TO3BOHOYHBIX, 85 BHJA0B 0OECIO3BOHOYHBLIX HBOTHBIX, 214
BHJIOB PAaCTEHHU, TPUOOB M JIMIIAWHUKOB.
I'maBHOEe HampaBlieHHE pa3BUTHS MPOMBINUICHHOCTH IO OXpaHe
OKpY’)KaroIled cpeasl - co3aHHe OE30TXOMHBIX TEXHOJOTHH.
Be3oTxonqHasi TEXHOJOTWsl - 3TO KOMIUIEKC MEpPOINPHUSATHH, Ha-
MpaBJICHHBIX Ha MaKCHUMAaJbHO IOJHOE HCIOJIB30BaHUE CHIPhs U 0Opa-
3YIOIIUXCS TMPH 3TOM OTXOJOB, a TaKXe CO3JaHHWE NPOHU3BOACTBA C
3aMKHYTBIM HHKJIOM 0e3 cOpoca CTOYHBIX BOJ M Oe3 BbIOpoca B aTMo-
chepy BpeIHBIX BEIIECTB.
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MHOIOOBPA3MUE
OPIrAHUYECKOIro MMUPA

OCHOBHbIE MPUHUUMbI CUCTEMAaTUKHN
XXUBbIX OPraHU3mMoB

MpeomeTt cuctemaTukn. TakKCOHOMUYECKNE KaTeropum

CucremaTHka - pa3jen OMONOrMM, 3aHMMaOIUiics Kinaccuduka-
nuell (rpynmnupoBKOil) COBPEMEHHBIX M HCKONAeMbIX OPraHHU3MOB IIO
pHU3HAKaM CXOJCTBa U POJACTBA.

Ilenp cucTeMaTHKH - ONMHMCAaHME, HAMMEHOBaHHUE, KiacCUpUKALUS
U TOCTPOCHHE 3BOJIIOLUOHHOW (Quiiocenemuueckoit) cucremsl opra-
HU3MOB, IO3BOJISAIONIEH OTOOPa3sHTh POJCTBEHHbIE CBA3M MEXKIy pas-
JUYHBIMU KJIACCU(UKAUMOHHBIMM TPYINIAMH OPraHU3MOB a TaKXe Ha-
MpPaBJIEHUS U MYTH BOJIOLUN OPTaHUYECKOTO MHpa.

CucremMaTHyecKkue NPH3HAKH - Hambojee CyLIECTBEHHBIE IIpH-
3HAaKM BHEIIHEr0 W BHYTPEHHErO CTPOCHHMS, IO KOTOPHIM CHCTEMAaTHKa
YCTaHaBJIMBACT CXOJCTBO U POJACTBO OPraHM3MOB.

e IIpn kaaccupuKaUUU KUBBIX OPTraHU3MOB YYHTHIBAKOT:
* 0COOCHHOCTH UX MOP(OJIOrHUEeCKOro 1 aHATOMHYECKOT0 CTPOCHHS;
* 0COOCHHOCTH Pa3MHOXKEHHS, SMOPHUOHAIBHOTO Pa3BUTHS M XKHU3HE-

JIesATeIbHOCTH;

¢dusnonornyeckrue 1 OMOXUMUYECKHE OCOOCHHOCTH;

TUN 3allaCHBIX IHUTATEJIbHBIX BEILIECTB;

* IPOUCXOXKJEHHE M HCTOPHUYECKOE pa3BUTHE TPYIIBI XKHUBBIX Opra-
HU3MOB, OINpeJeNieM0oe M0 UCKOMAaeMbIM OCTaTKaM;

* pacHpoCTpaHeHHE M cpeny oOMTaHUs (IKOJIOTHYECKYI0 HUIIY);

* CTPOGHHE U XUMUYECKHH COCTaB KIIETOK;

* YHCJIO XPOMOCOM B KapHOTHIE U T.JI.

Knaccupukanus opraHu3MOB OCHOBAaHa Ha BBIJIEJICHHM OIpee-
JICHHBIX, MOJYMHEHHBIX APYT JIPYry CHCTEMAaTHYECKUX (MAKCOHOMU-
YecKux) KaTeropuii.

TakcoHoMH4YecKkHe (WIM CHCTeMAaTHYeCKHE) KAaTeropuM - 3TO
0003Ha4YeHUs TPYII OPraHU3MOB, OTIHUYAIOIIUXCS CTENEHbIO POACTBA. <

CylecTBYIOT TAKCOHOMHYECKHE KaTErOPUU Pa3HOTO YPOBHS (CM. HH-
’Ke), NMpUCBaNBacMble KOHKPETHBIM TPYIIIaM OPraHU3MOB - MAKCOHAM.
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TakcoH - rpynmna poJCTBEHHBIX OpPraHM3MOB, KOTOPBIM MOXHO
MIPUCBOHUTH OIpPEACIECHHYI0 TaKCOHOMHUYECKYIO KaTeroputo. [Ipumepul
TaKCOHOB: XOpJOBBIE, MJIEKONMHUTAIOIINE, cOOaKa JOMaIIHAS.

e TakcoHOMHYeCKHE KATeropum (B MOpPAJKE YMEHBIICHHUS IIOAYH-

HEHHOCTH):

+ BMJ,

* pox,

* CceMeiCTBo,

e orpsan (MOPSAOK - JUIsl pacTEeHUM),
* KJacc,

e tun (OTAEN - AN pacTeHUi),

* 11apCTBO,

* HaJUapcTBO.

Takxe CyHIIECTBYIOT NPOMEKYTOYHbIE KAaTErOpUH - IOALAPCTBO,
MOJTHII, HAaJKIacc, MOJKIacc U Ap. B mpexenax Buxa pa3yinyaroT MOA-
BHJIbI, PA3HOBUIHOCTH, (POPMBI H T.1.

DJleMeHTapHasl CHCTeMaTH4YecKas eIMHUIA - BUI.

Bup - MCTOPUYECKH CIIOKUBIIASACSH COBOKYMHOCTh IOIYJISALUH, 0CO-
OM KOTOpOW CXOAHBI MO MOP(HOIOTHYECKHM, (U3NOJIOTHUYECKHUM U OHO-
XMUMHUYECKUM OCOOCHHOCTSM, IHMPUCHOCOOJIEHBI K OIpPEeNIEHHBIM YCIIO-
BUSM JKM3HHU, 3aHMMAIOT B NIPUPOJE OINpPEJCIEHHBIH apeal U CIIOCOOHBI
CKPELIMBAThCA MEXAY co00i ¢ 00pa3oBaHMEM MJIOJOBHUTOrO IOTOMCTBA.

Bunapuasi HomenkJatypa Buaa (sBeaena K. Jlunneem B 1753 r.):
Ha3BaHUE KaxJ0oro Buaa obOpasyercs M3 JBYX CJIOB, NEpPBOE M3 KOTO-
PBIX O3HAa4yaeT Ha3BaHUE POJA, K KOTOPOMY OTHOCHTCS BHUJ, a BTOpOE -
BUJIOBOH 3MUTET (npumepsi: COCHAa OOBIKHOBEHHAs, MarHOJHsS KpYII-
HOLIBETHAsA, MelBelab Oypshlil). PsnoM ¢ Ha3BaHueM opraHuszMa (Ha Jya-
THIHU) B HAay4YHOW JHMTEpaType COKpALIEHHO YyKa3blBalOT (GaMuiInio
Y4EHOT0, BIIEpPBbIE HA3BaBIIEr'0 WM OMUCABIIErO JAAHHBIH BUI.

B Hacrosmee BpeMs BBIIEISAIOT JABa HAAIApCTBa U MATh LIAPCTB
opraHu3MoB (cMm. Tabmumy).

Hadyapcmea u yapcmea opzaHu3mos

I | Hagnapcreo | IIpokapuotsl

| | LapctBo Bbaxrepun

II | HagmapcTBo | DyKapHOTHI

2 | HapctBo ITpotucter
3 | HapctBo I'pubsI

4 | Hapctso Pactenus
5 | HapctBoO XXuBoTHEIE

B 3Ty cucTteMy OpraHM3MOB HE BXOIST 6UPYChl, TPEICTABISIONINE
coboit nexnemouuvie HOPMBI KUZHH.
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KpaTkas xapakTepucTuka npokapuoT u aykapuort

IIpokapuoThl - OPraHU3MBbl, KJIETKH KOTOPBIX HE HUMEKT 0(hopM-
JIEHHOTO sfpa.

K nmpokapuoram oTHOCATCS OakTepuH, HAHOOAKTEPUU M HEKOTO-
pBle Apyrue OpraHU3MBI.

VY npokapHoT OTCYTCTBYIOT, KpOME sJ][pa, BCE OpPraHelIbl, H3BECT-
HBIE Y 9yKapuoT (MUTOXOHAPHUH, XJOPOIUIACTHI, DHAOIIA3MATHYECKUI
PETHKYJIyM, JIN30COMBI, KOMIUIEKC [ OJbIKH); MMEIOTCS JIMIIb MHOIO-
yucineHHble (10 20 ThicAu) puOOCOMBI U OJlHA KpyNHas KOJbIEBas MO-
nexkyna JIHK, cBs3aHHas ¢ o4eHb HEOONBIIMM KOJIUYECTBOM Oenka. Y
GonbmMHCTBAa GaKTepUil MPUCYTCTBYIOT, KPOME TOTO, MEIKHE KOJIble-
Bele MoJiekynsl JJHK, Ha3biBaeMble miaazmMuaamu.

OCHOBY KJIETOYHOH CTEHKHM BCEX IIPOKapUOT COCTABJIAECT MYpPeHH
- TIOJINCaXapu] ¢ HECKOJIbKUMH MPHUCOECINHEHHBIMH aMHHOKHCIOTAMHU.

VY psana BumoB OakrTepuil IutasmaiemMma o0Opa3yeT Me30COMBI -
BMNAYMBAHUS BHYTPh LMTOIUIa3MBl, Ha CKJIaJ4aThIX MeMOpaHax KOTO-
pBIX HaxoxsATcsd (GepMeHTH U (OTOCHHTE3MPYIOIIME MUIMEHTHI, Oia-
rozapst 4eMy MeE30COMbBI CIIOCOOHBI BBINMOJHATH (YHKIIUM MHTOXOH]-
PHii, XJIOPOIUIACTOB M APYTUX OpraHel.

JYKapHOTBHI - OpPraHU3Mbl, KJIETKH KOTOPBIX cOIepxaT odopM-
JICHHOE sIJIPO, OKPYXKEHHOE sIIepHON 000JI0UKOM.

K sykapuoram OTHOCSATCS KaK OJHOKJIETOUYHBIE (IIPOTECTHI), TaK U
MHOTOKJICTOUYHBIE (IpUOBI, PACTEHUS U )XKUBOTHbIC) OPTraHU3MBI.

I'eHeTnueckuii Marepuan 3yKapuoT JIOKaJIU3yeTcs B XPOMOCOMax,
cocrosmux u3 JJHK u G6enka. Kpome sinpa y osykapHoT MMEIOTCSI OTpaHu-
YeHHble MeMOpaHaMM KJIETOYHbIE OpraHesiasl (MHOTJIa ¢ COOCTBEHHOMH
JHK) - MHTOXOHIpWH, SHIOIIA3MATHYECKHH PETHKYIYyM, JTH30COMBI,
KOMIUIEKC [0JbJIKH, @ y PacTeHUH - elle IIacTHIbl U KPYIHbIE BaKyOJIH.

LlapctBa opraHnusmos

BakTepuu - 0JHOKJICTOYHBIC MPOKAPHOTHICCKUE OPTaHHU3MBI.

IpoTHCTHI - 3YKAPUOTHUECKUE OJHOKICTOYHBIC HIIH KOJIOHHAIb-
HBIE OPTaHW3MBI C KJIETOYHBIM YPOBHEM OpraHu3auuu (npumepsi, 3BT-
JIeHa 3eJicHas, BOJbBOKC, aMme06a OOBIKHOBEHHAS ).

I'pudbI - HEMOABHXHBIC JYKAPHOTHYECKHE OpPraHU3MBbI, TEJIO KO-
TOPBIX COCTOHUT M3 TOHKHX MEpPEreTaroIUXCs HHUTEH, 00pasyrolux
Munenuii (y HEKOTOPHIX BHIOB I'PUOOB MHUIEIHNA OTCYTCTBYET).

PacTeHusi - MHOTOKJIETOUYHBIC, SyKAPHOTHUYECKHE, BEAyLIHE MpPH-
KpEIUIEHHBIH 00pa3 »KU3HU aBTOTPO(HBIC OPTaHU3MBbI, CIIOCOOHBIC CHH-
TE3UpPOBaTh OPraHWYECKUE BENICCTBA M3 HEOPraHHYEeCKHX B Ipolecce
¢doTocuHTE3A.

7KHMBOTHBIE - MHOTOKJIETOYHbBIC, 3YKAPHOTHUYECKHE, TIeTepoTpod-
HBIC OPTaHU3MbI, OOJBUIHHCTBO BHAOB KOTOPBIX CIIOCOOHO K AaKTHB-
HOMY TIEPEJBHIKCHHUIO.
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6. Bupycnl, 6akTepun, NPpOTUCTDI,
rpv6bbl, NMLIANHNKMH

6.1. Bupychl
Ob6ulaa xapakTepucTuka BUPYCOB

Bupyc - 3T0 Menpyaiimas, cyOMHKPOCKONHMYECKas 4acTUIA, Hpea-
cTaBisdomas co0oi Hexnremounyro GopMy KU3HM M CoOJepKallas Mo-
nexynsl HyknenHoso# kucinotsl (JHK mnn PHK) u Genxos.

Bupycst otkpeitel B 1892 r. JI.11. iBanOoBckuM. B HacTosmee Bpems
U3BECTHO OKOJIO TPEX THICAY PAa3IMUYHBIX BHJIOB BHPYCOB.

e JIpuHUHUMNHAJIbHBIC OTJHYHS BHPYCOB OT KJIETOYHBIX OPraHU3MOB:

" BHUpYCHI NPOSABIAIOT CBOI AKTUBHOCTb U Pa3MHOMKAIOTCS TOJIBKO B
KJIeTKaxX APYTUX OPraHU3MOB, UCIIOJB3Ys MX BELIECTBO M 3HEPTHIO;

* BHUPYCBI COJIEP)KaT TOJBKO OOHYy U3 HYKJIEHHOBBIX kucior - JTHK
unu PHK (Bce xremounsie opraHn3Mbl UMEIOT 00€ 3T KHUCIOTHI);

* Yy BHPYCOB OTCYTCTBYET COOCTBEHHas cucTeMa oOMEHa BEIIECTB, a
CUHTE3 0eNKOB, HEOOXOIUMBIX AT Pa3MHOXKEHHUs BHpyca, OCyIe-
cTBIIsieTCs pUOOCOMAMU KIIETKH-XO35MHA IO «KOMAaHAE» IPOHMK-
HIero TyAa BHpYyca.

* OCO0CHHOCTH XM3HEICSATEIBHOCTH: B XU3HEHHOM IIMKJIE BHUPYCOB
HaOJOJAI0TCS ABE CTAAUM - NOKOA (BUPYCHl CYLIECTBYIOT B (op-
M€ HE MNpOSABIAIOIINX AKTUBHOCTH 6UPUOHOG) U penjukayuu (pas-
MHOXEHHS) - TeHEpAaTUBHAS CTaIusl.
Bupnon - 3T0 3penas, MOIHOCTHIO CHOPMHUPOBABIIASNCS BUPYCHAS
4acTHLA.

CTpoeHue Bupycos

Pa3mepsl BupycoB sexat B npezenax ot 20 xo 300 HMm;

®opMbl BHPHOHOB pa3HOOOpa3HBI: HHUTEBUIHAS, IaJOYKOBHIHAS,
MOX0Xasi Ha KAPIHY, B BHJIE CHMMETPHYHOTO MHOTOTpAaHHHKA U Jp.

Bupycsl cocrosT u3 Monekynbl HykiaenHoBoil kuciorel (JHK wmm
PHK) u Moiexkyn oJHOTO WM HECKOJNBKUX OelaKoB, o0pa3yromux BO-
KpyT HYKJIEHHOBOW KHCIOTH O00O0JIOYKY, HA3bIBaCMYyI0 KamNCHIOM.
HexoTopsie BUpYCH HMEIOT JOMOJTHUTENbHYIO OEIKOBYIO HIIH JIMIO-
MPOTEUIHYI0 000JOUKY.

Monekynsl HYKJIEHHOBBIX KHCJIOT y Pa3HBIX BHPYCOB HMEIOT OJ-
HOIIEITOYECYHYI0 WM JBYXLENOYEeYHYI0 (GOPMYy M MOTYT OBITH CBEpHYTHI
B CHUpasib. Y HEKOTOpbIX BUpycoB Moiekyina PHK naxonurcs B Buzae

> Bupycol, 6akTepuu, NpoTUCTbl, rpubb, AUWATHUKU < 211

Habopa KyCOYKOB-(pParMeHToOB,
Ka&XIbli W3 KOTOPBIX HECET YacTh
TCHETHYECKON MpPOrpaMMbl BHpYcCa.

BupycHasi HyKJICHHOBas Ku-
cnmora (kak JIHK, tak u PHK)
umeet oT 3 10 200 reHoB, HECET B
cebe Bcro MHpOpMaNuioo, HeoOXo-
IUMYH0 Ui QYHKIHOHHPOBAHUS U
BOCIIPOM3BOJCTBAa BHpyca, 00y-
CIIOBJIUBAET €T0 CHEHU(PHIHOCTD H
BeInonHseT poip U-PHK (cmyxur
MaTpHIEH MpHU CHHTE3C BUPYCHBIX
0enKoB pUOOCOMaMHU  KIETKH-XO-
3MHA MOJIEKYJIBI 10 «KOMaHJIE» M «IPOCKTY» BUpYcCa).

Puc. 6.1. CTpoeHne Bupyca
TabayHoil Mo3auKu:

1 - HyknenHoBasi KUCNOTa;
2 - kancug; 3 - dhparMeHT Bupyca

BenkoBas o6osouka BUpYCa 3allUIIACT €ro HYKJICHHOBYIO KHCJIO-
Ty OT HC6J’[aFOl’[pH5[THLIX YCJ'IOBI/Iﬁ BHCIIHEH Cpeabl U MpEHATCTBYCT
IIPOHHUKHOBCHUIO (bepMeHTOB KIICTKHU-X035HWHa K HyKJ’[eHHOBOﬁ KHCJIO-
T€ BUpPYCa U €€ paCLICIJICHUIO.

PeTtpoBupychbl

PerpoBupycer - 3t0 PHK-comepxammue BUPYCHI, B COCTaB KOTO-
pPBIX BXOAUT Takxke 0coOblii (epMeHT - oOpaTHasi TPaHCKPHNTA3a
(peBepTa3a), C MOMOMIBIO KOTOPOTO OKa3bIBAETCS BO3MOXHBIM OCYIIE-
CTBJICHHE 00pamuoil MpancKpunyuu W, COOTBETCTBEHHO, IIEpeNavu
remerndeckoil mHpopmauun or PHK k JIHK, a He, kak 0ObIYHO, OT
JHK x PHK. Ilpumepwvi peTpoBHpycOB: BHUpPYCHI TpHUINa, KPacHyXH,
sH1edanuTa, OemeHcTBa, UMMyHOAeDUIIUTA YETIOBEKA.

MexaHu3M O0OpaTHOHl TPAaHCKPUNIHMU: TI0CIE HPOHUKHOBEHHS
Bupyca B kietky ero PHK u ¢epmenT pesepraza ocsoboxgaorcs oT
karcuga. Peeeprasa, ucrons3ys supnoHHyro PHK kak matpuiy, cuaTe-
3upyer no ee nopodbuto moinekyny JHK (tak HassiBaemyto muHyc-JIHK).
3areM, Kak 3epKaJlbHOE OTPaKCHHE 3TOH MOJIEKYJbl, CHHTE3HpYETCs
npyrass HuTh JJHK - mmoc-JIHK. JIBe »tm Momekynsl oOpasyror JIHK-
KOIIMIO BHPYCHOT'O I'€HOMA, KOTOPBIH NPOHHUKAET B AAPO MHPHUIHMPOBAH-
HOM KJETKH U BCTPAWBAETCS B €€ TEHOM.

BakTtepuodaru

Bakrepuodaru - ocobast rpynma BUPyCOB, NOpaKarOIIUX OaKTEpHH.
Otxpseitel . Tyoprom B 1915 .

bakTepuodar nmeer roJioBKy, B KOTOPOIl HaxoauTcs MOJEKYJa
JHK, mnonblii cTepkeHb - XBOCT, OKPY)XXCHHBIH OCJIKOBBIM YEXJIOM H
CITOCOOHBIN cOKpamaTthes, 0a3aJbHYI0 (T.€. JIEXKANlyl0 B OCHOBAaHHM)
IUIACTHHKY U XBOCTOBBIe HUTH (cM. puc. 6.2). Ilpu momomu xBocro-
BBIX HHUTEH OakTepuodar NmpuKperusercs K IHOBEPXHOCTH OaKTepuH U
B MECTE€ CONPHKOCHOBEHMS C HEH pacTBOpSAET ¢ IMOMOINBIO (epMeHTa
MPOYHYIO KJIETOYHYIO CTEHKY.
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ITocne aToro 3a cyer co- basanbHas
KpaleHus XBOCTa OaKTepHO- lonoska X MAACTUHR
¢ara monekyna JHK d¢ara u3
€ro TOJIOBKH BIIPBICKHBAETCS
yepe3 KaHaJl CTEpXKHS B KIeT-
Kky. I'enom Oaktepuocgara mo-
majiaeT B LUTOILIa3My, a 00o-
JIOYKA OCTAeTCs CHAPYXKH.

[Ipumepno uepes 10-15 } 4
muH mox aeiicreiuem JHK rme- COKpaTMBLUMMc;1®¢,CepuesMHa

XBOCT

ecTpanBaeTcs BeCch MeTabdo-

peetp 6 . Puc. 6.2. CTpoeHue 6akrepuocara T2
nu3M OaKTepHaNbHOW KIETKH (BBEpXY) 1 BHENpEHNME haroBoli

H OHa HA4YMHACT CHHTE3UPO- HYK/IEMHOBOW KWUCOTbI B KNETKY 6aKTepum-
BaTh HYKJICHHOBYIO KHCIIOTY X03sMHa (BHU3Y)

OakTepuodara, a He coOCT-

Bernywo JJHK. IIpu stom cunTesupyercs m darosbrii 6enok. 3aBepma-
ercst 3ToT mpouecc coctaBieHneM 200-1000 HOBBIX (aroBBIX YacTHIL,
IocJie 4ero kieTka 6axrepuu norubaer.

Cnocob6bl NPOHUKHOBEHUSA BUPYCOB B KNETKY

¢ OcHOBHBbIE cOCOOBI MPOHHKHOBEHHSI BHPYCOB B KJETKY:
* THMHOLHTO3HBIH,
* (aromnuro3 HbI,
* B MECTax MEXaHHYECKHX IOBPEKACHHUH PACTHUTENBHBIX KIETOK,
*  PpELeNTOPHBI;
» BupeickuBanneMm JJHK uepe3 monblit crepxens (Oakrepuodarn).

IIuHOUMTO3HBIN €NOCO0 - MPOHMKHOBEHHE BHUPYCOB B HE HMEIO-
IIYIO JKECTKOHM KIIETOYHOW CTEHKH W 3aIHMIIEHHYI0 OTHOW MeMOpaHOH
HCUGOMHYIO KIIETKY WINM B OJHOKJICTOYHBIH OpPraHM3M BMECTE C KHIKO-
CTBIO B Ipoliecce nunoyumosa (T.e. TPHU IOTVIOUEHUH KJIETKOH muTa-
TEJNbHOM JKUIAKOCTH B BHJIE MEJKHX Kalejb IyTeM HX 3aXBaTa BBIPOCTa-
MH LUTOIUIa3Mbl). EciaM KiIeTKH COeIMHEHB! JPYr ¢ OpyroM, BUPYC MO-
KET MyTeUIeCTBOBATh M0 KIETKaM, 3apaxxas UX OJHY 3a Jpyroi.

DarouuTO3HbIA CMOCO0 - IPOHUKHOBEHHE BUPYCOB B HCUGOMHYIO
KJIETKY WIM B OJZHOKJIETOYHBIH OpraHu3M B Ipoliecce gazoyumosa (npu
3TOM BHpYC OOBOJIAKMBAETCS KJIETOYHOH MeMOpaHOIl M BTArMBaercs B
LUTOILIA3MY ).

Crnoco0d NPOHNKHOBEHHUSI B KJIETKH B MeCTaX MX MEeXaHHMYeCKHX
NMOBPeKACHUIl XapakTepeH Ui BHUPYCOB pacmeHuii W Oaxmepuil,
KJIETKH KOTOPBIX (pPacTEeHWH) 3allMIIeHBl HE TOJIBKO IUIa3MaTHYeCKON
MeMOpaHO#, HO ¥ MPOYHOH LEJI0I03HONH 000T0UKOM.

PeuenTopHblii €m0OCOd NMPOHMKHOBEHMS XapaKTEepeH IJIsl BUDPYCOB,
Ha MOBEPXHOCTH KOTOPBIX MMeeTcs 0coObIii 0enoK, COoCOOHBINH «y3Ha-
BaTbh» Jpyroit cneuuduyeckuii OenoK-«pelenTop», HaXOISAIUIicS Ha
BHEIIHEH IUIa3MaTH4ecKoil MeMOpaHe ONpejieNeHHbIX KIETOK, M HpH-
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COoeMHAThCA K HeMy. Ilocie 3TOro y4actok MeMOpaHbl, K KOTOPOMY
MPUCOCIMHUICS BUPYC, MOTPYXAeTCs B LUTOIUIA3MY KIICTKH.

PerenTopHbI MeXaHM3M NPOHMKHOBEHHUs] BHpyca B KIETKYy obec-
neyuBaeT crnenu@uuHOCTh (M30UPAaTENbHOCTh) HHPEKIHOHHOTO TIPO-
necca. Ilpumeper: BUpyc renatuta A nivd B mpoHHKaeT W pazMHOXKaeT-
Csl TOJIBKO B KJIETKAaX MEYEHH, aCHOBHPYCHl M BHPYC TPHIINA - B KJIETKAX
SMUTENUSI CITU3UCTONH 00OJIOUYKH BEPXHUX JBIXaTEIbHBIX MyTeH.

PasmHoXxeHne Bupycos

Bupycsl - BHyTpHKJIETOUHbIE TAapa3uThl HA T€HETHYECKHM YPOBHE.

ITpoHuKIIMK B KIETKYy BHPYC HAaUMHAET Pa3MHOXKAThHCS, NEepecTpau-
Bas B CBOMX MHTEpecax MHOTMe BHYTPUKJIETOUHBIE Hpouecchl. [Ipomecc
pa3MHOXeHHs npoucxoauT Tak. CHavyana HyKJISHMHOBAs KHMCJIOTa BUpYyca
cOpacbiBaeT Kamcuj. 3aTeM ¢ Hee, KaKk C MaTpHIbl, 0 3aJ0XKEHHOH B
Hell mporpamme cuHTesupyercs mHpopmarnuonHas PHK (u-PHK), ko-
Topas IepekyioyaeT padboTy OMOXMMHMYECKHMX KOHBEHEpOB HHGHUIMPO-
BAaHHOW KJIETKH Ha MPOM3BOJCTBO ()EPMEHTOB, HEOOXOAMMBIX Ul pel-
nukanuu BupycHoil monekynsl JJHK (wnmm PHK) u BupycHbIX OenkoB.
ITocae 3Toro mpoucxoaut peruiukanus (yJBOCHHE) BUPYCHOTO T'€HOMa.
[pu stom permkanus JHK wim PHK Bupyca B wmHQuUImuposanHOi
KJIETKE MOXXET MOBTOPATHhCS MHOTOKpaTHO. HakoHel, B KieTKe Ipouc-
X0OUT cOOpKa M3 00pa30BaHHBIX HYKJICHHOBBIX KHCJIOT M OEJIKOB MHO-
TOYHUCJIEHHBIX MOTOMKOB OJHOTO IIONABIIEro B 3Ty KIETKY BHpYyca.

BupycHble uHdekuunmn

e  Tunsl BUPYCHbIX HH(pEKIHUi (B 3aBUCHMOCTH OT AJIUTEIIBHO-
cTH TpeOBbIBaHMs BHpyCa B KIETKE M XapakTepa M3MEHEHHUs ee (QyHK-
LUOHMPOBAHMSA): JIOTHYECKHUH, IEPCUCTEHTHBIN M JaTCHTHBIH.

JIntnyeckass MHPeKUUs pa3BuBaercs, eciau o0pa3oBaBIINECSH B
KJIETKE BUPYCHI IOKHMJAIOT €€ OJHOBPEMEHHO, Pa3pbIBas KIETKY (M TeM
caMbIM IIpHUBOAS ee K rubenun). Bulmeniue w3 Hee BUPYCHI MMOPaXaroT
HOBBIC KIICTKH.

ITpu mepcucTeHTHONH MHQEKIUH HOBBIC BUPYCHI MOKHUIAIOT KJIET-
Ky-X031MHa NOCTeneHHo. KieTka mpoJosKaeT >KUTh W JIENUTHCS, Mpo-
U3BOJIsL HOBbIE BHPYCHI, XOTA €€ (yHKIIMOHUPOBAHHE MOXXET U3MEHUTHCS.

[Ipu naTeHTHON (CKPHITOH) MHGEKIHN TeHBI MMONABUIETO B KIETKY
BHpYyCa BCTPAaMBAIOTCA B XPOMOCOMBI KJIETKM M TPH €€ JeJIEHUH BOC-
MPOU3BOAATCA U IEepeaaroTcs J04epHUM KIIeTKaM. B TakoMm BHzE reHOM
BHpYCa MOXET CYIIECTBOBATh B KJIETKE-XO3iMHE JINTEIbHOE BpeMs.
Ilpn ompeneneHHBIX YCIOBUAX B HEKOTOPBIX M3 HHOUIMPOBAHHBIX
KJICTOK JIATEHTHbII BHPYC aKTHBU3UPYETCs, HAUMHAET Pa3MHOXKATHCA, U
€ro IMOTOMKHM IMOKHJIAIT KIETKH. Jlanee MHGEKIHs MOXET pa3BUBATHCS
10 JIUTHYECKOMY WJIM IEPCUCTEHTHOMY THITY.
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M3MeH4YMBOCTL BUPYCOB

e MexaHu3Mbl U3MEHYHMBOCTU BHPYCOB:
*  MyTaluy;
* mpsMoil oOMeH ¢parMeHTaMH HYKJICHHOBBIX KHCIOT MEXIY BHpPY-
caMH pa3HBIX BHUJOB (npumep: BOSHHUKHOBEHHE HOBBIX PAa3HOBHIHO-
cTeil Bupyca Tpumma).

Ponb Bupycos
e IlosoxuTeabHAsI POJib:

* BHUPYCHI - OJIHH W3 «ABHUTraTeJei» 3BOJIOLHMH OPraHHYECKOr0 MHUDA.
OHH CcHOCOOCTBYIOT OOMEHY TreHeTHYecKoH HHpopManued Mexay
OpraHU3MaMHu pa3HbIX BHUAOB (HE CKPEUIMBAIOUIMXCS APYT C IPYroM).
Bupuonsl, 00pasyromunecss B pe3ysibTaTe BHYTPUKIECTOYHOTO Pa3BU-
THSI, MOTYT «IPUXBATHIBATh» OTICNIBbHBIC T'€HbI KICTKH-XO3SMHA H
HNEPEHOCUTh MX HOBOMY XO3SHMHY, OPIaHH3M KOTOPOT'O B pPe3yJbTaTe
MOXeT MpUoOPEeCTH HOBbIE, HHOTA MOJIE3HbIC CBOWCTBA,

* JIATEHTHBIC BUPYCHI, BCTPAUBAIOIIHECS B TEHOM KJIETKH, MOTYT CBOHM
BO3ACHCTBHEM «pa30yIuTh» MOJIYABIIKE A0 3TOTO I'CHbI KJIETKU-XO-
35lMHa U 3THM TaKXXe BbI3BaTh U3MCHEHHE €€ CBOWCTB,

* YEJOBEKOM BHUPYCHI HCIIOJNB3YHOTCS B TEHHOH HHXEHEpHH, a Oak-
teprodart - B MUKPOOHOJIOTHYECKOIl MPOMBIILICHHOCTH.

* OTpuuartejbHasi poJib:
* BHPYCHl BBI3BIBAIOT MHOTHE OINAacHBIE 3a00eBaHUs pacTCHU, KH-
BOTHBIX U YEJIOBEKa;

¢ MHOI'u€ BHUPYCHI ABJIAIOTCS Iapa3uTaMu.

*> HekoTopblie BUPYCHbIe 3a00/1eBaHUA:
* CeJbCKOXO03SIiiCTBEHHBIX pacTeHWii: Mo3anyHas OoJyie3Hb Tabaxa,
TOMAaTOB U OTYpPILOB, CKPyYHBAaHHE JUCTHEB, KAPIMKOBOCTD U 1p.;
* JOMAIIHMUX KUBOTHBIX: SIIyp, 9yMa CBHHEH M NTHL, HH(}EKIU-
OHHAs aHeMHUS JoIaaeH, NTHINH TPUMI U Jp.;
* 4YejoBeKAa: TPHIIN, T'€NaTUT, KOPb, OCMa, YHIEPATHUT, TTOTHOMUEIHT,
CBHHKA, OCIICHCTBO U JIp.
Opraau3Msl, 061agal0MKe XOPOIIMM HMMYHHTETOM, CIIOCOOHBI 00-
poTbCs ¢ BUpycaMmu, oOpasyst unmepgepon.
NuTepdepon - Oernok, BbIpabaThIBaeMBIH KIETKAaMH MIIEKOIHUTA-
IONUX ¥ NTHAL U 00JaJalonuil 3allUTHEIMUA IPOTHBOBUPYCHBIMHU CBO-
CTBaMH.

chnna n supyc nmmyHoneduumta yenoseka (BNY)

CIAJ (cuHapoM NpHOOGPETEHHOr0 MMMYHOAe(HIHMTA) - dIHUIE-
MH4eckoe 3abojeBaHME YeNOoBEKa, IMOpaxkaloliee IPEeuMYIeCTBEHHO
UMMYHHYIO CHCTEMY, OCYLIECTBIISIONIYIO 3aLIUTy OpraHW3Ma OT Pa3jInd-
HBIX 00JIE3HETBOPHBIX (PAKTOPOB, W IICHTPAIBHYIO HEPBHYIO CHCTEMY, a
TaKke ociabisoniee CrocOOHOCTh OpraHu3Ma IPOTHUBOCTOSTH Pa3BH-
THIO 3JIOKaYeCTBEHHBIX HOBooOpazoBanuit. Jlms CIIMJla xapakTepeH
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IUIUTENBHBIA (10 5 u Goee neT) HHKYOAUMOHHBIH MepHoa, ucUucisie-
MBI C MOMEHTA 3apa)XCeHHs 10 MOSBIICHUS IMEPBBIX IPU3HAKOB OOJE3HU.
Bo3oyaurtean CIIM/la - Bupyc uMmMmyHonedunura yenoseka (BUY,
cM. puc. 6.3), pa3MHOXKaIOUIUKCS TJIaBHBIM 00pa3oM B KJIETKax €ro UM-
MYHHOW CHCTEMBI, B pe3yNbTaTe Yero OpraHu3M CTAaHOBUTCSA 0e33a-
MIUTHBIM K MHKPOOaMm, KOTOpbIe B OOBIYHBIX YCJIOBUSX HE BBHI3BIBAIOT
3aboieBanuid. Y uHbumupoBaHHbIX Noaeii BUY Haxomutcs B KpoOBH,
CliepMe W BIATAJUIIHBIX BBIIEICHHUSIX KCHIIHMH.
* Ocobennoctn BUY:

* OH NPHUHAMIEKHUT K CEMEHCTBY PETPOBUPYCOB;

* €ro reHOM MpEeJCTaBIeH IBYMsS HACHTHYHBIMH Moisiekyinamu PHK,
COCTOSIUMU U3 MpUMEPHO 10 THICAY HYKJICOTHUIOB KaXKJas;

* OH 0o0/lajaeT YHUKAJIbHO BBI-
COKOW W3MEHUYHBOCTHIO (00-
nee ueM B 100 pa3 mpeBocxo-
JIs0Iel M3MEHYHBOCTH BHpYCa
renarura B);

* CcYHTaeTcs, dYTO O3TOT BHPYC
MOXXET COXpaHATHCA B Opra-
HU3ME YeJIOBeKa MOKU3HEHHO.
OTO0 3HAYMWT, UYTO [0 KOHIA
CBOCH JKW3HM HHODUIUPOBAH-
HBIE JIIOJW MOTYT 3apakaTh
IpYTUX, a TIPH COOTBETCTBY-
IONIUX YCIOBHAX MOTYT CaMH
3a0onets CITH oM.

e OcHOBHBIE NYTH mepegayvu
BUY-undpexuumn:

* TOJOBBIE KOHTAaKTH (0c000
OMacHbBl TOMOCEKCYalbHBIE
KOHTaKTBl MEXIYy MYXYHMHAMH), IPOCTUTYIHS W 4acTas CMEHa II0-
JIOBBIX HapTHEPOB;

* 4Yepe3 HECTEPHIbHBIE MEAWIHMHCKHE MHCTPYMEHTHI (KOTOPBIMH YacTo
MOJIB3YIOTCS HAapKOMaHBI);

* uepe3 KpPOBb M HEKOTOpPHIE JIEGKAPCTBEHHBIE MpemapaThl NpH Iepe-
caJike OpraHoOB U TKaHEH U Jp.;

* or Mmarepu, uHQuUIUpoBanHoH BUY, x peOGeHKY - mpH BHIHAIINBa-
HUH IIJI0J1a, BO BpeMs POXACHHS peOeHKa WINM B IEPUOJ €T0 TPyA-
HOTO BCKapMJIMBAHUSA.

e Mepsl npoduaakt uku CIINJa:

* 3J10pOBBIH 00pa3 KU3HU;

* KpEemocTh OpavyHBIX y3 M CEMbH;

* HCTIOJb30BaHHE (PU3MUECKHX KOHTPAIENTHBOB - NPE3EPBATHBOB;

* Oopnba ¢ HapKkOMaHHWEH, IMOJOBOHW PAaCHyIIEHHOCTHIO M CEKCyalb-
HBIMH H3BpPAI[EHUSIMH.

Puc. 6.3. CTpoeHue supyca
MMMYyHoAedUuLuMTa YenoBeka:
1 - 6enkun 3aWmnTHOM 060M0UKM;
2 - reHoM; 3 - nunonpoTtenaHas
obonouka; 4 - rakonpoTenabl
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6.2. baxkrepum

Obuan xapakTepuctuka 6akrepui

K mapctBy bakTepum oTHOCSTCS COOCTBEHHO Oakmepuu W UUAHO-
baxkmepuu.

BakTepum - 5T0 MenbpUaiiline o00HOKIEmoOuHble NpOKapuomuue-
ckue (0e3bsaepHBIC) OPTaHU3MBL.

Pa3mepsnl Gakrepuii: o0braHo oT 0,1 10 15 MKM, HO MHOT/IA IOCTH-
raioT 30-100 mMxMm.

YncaeHHOCTh BUAOB OaKTEpHii: OKOJIO 3 MIIpI.

PacnpocrpanenHocTs 6akrepuii: B mouse (B 1 r mo 2,5-3 miupxa.),
B Bo3ayxe (Ha BeicoTe 70 20 kM), B Bojie (OCOOCHHO B BEPXHHUX CIIOSX BO-
JI0EMOB), B )KMBBIX OpraHu3Max (B ¢opMe MyTyalau3Ma W MapasuTH3Ma).

Mopdoaornyeckne Tunbsl 6akTepuii (B 3aBUCUMOCTH OT (POPMEI
Tena): KOKkM (cheprueckue), 6ammaabl (IpsMble MaJIOYKOBHIHEBIE),
CIUPHLIBbI (CHUpaNeBUIHBIE), BHOPHOHBI (B BUAE 3aMsITON), CIUPO-
XeThbl (M3BUTHIE), KOJOHHAJbHBIE (OPMBbI (IUIIOKOKKH, CTpPENTO-
KOKKH, CTa(QMIIOKOKKH) H JIp.

IMoaBM:KHOCTBH: HEKOTOpPHIE OAaKTEepHHM IOABIDKHBI Oiaromaps Ha-
JIUYUIO  HCZYMUKOG,

B 00b9HOM COCTOSHMHM OaKTEepHH HEYCTOHYHMBBHI TPH BBHICYLIMBA-
HHM U BO3JCHCTBUHU NPSMBIX COJHEYHBIX Jyueil, IMOBBIIICHUU TEMIIe-
patypel 1o 65-80 °C, mormGaioT OT BO3AEWCTBHUS CHHpPTa M APYTUX
Ne3nHGUIUPYIOMKUX BENIECTB.

CtpoeHune 6akTepumn

bakrepuanbHas KieTka He uUMeeT OQOPMIICHHOIO sIpa, IOKPHITA
000J109KO0ii, COCTOSNICH W3 MAAIMaAmMu4ecKoil MemopaHvl, Ki1emouHol
cmenku M (y MHOTHX BHJIOB OakTepwil) BHEIIHEH CIM3UCTON KAnC)bl.

Ina3maTuyeckass MeMOpaHa MoJyHpoHHIIaeMa U oOecrneynBaer
n30upaTeapbHOe MOCTYIUICHHE BEIIECTB B KICTKY M BBIJCJICHHE B OK-
PYXaoIyo cpeay npoaykToB oOMmeHa BemecTB. OHa o0pasyer ckiaji-
4aTple BISSYMBAHHUS BHYTPb LUTOMIa3Mbl (Me3ocombl). Ha mMemOpanax
ME30COM HaxXOJATCS Pa3MYHbIe OKUCIHTEIbHO-BOCCTAHOBUTEIbHbIC
depmenmel, ydacTByOIHEe B AbIXaHHH, ¥ (Y (DOTOCHHTE3UPYIOIIUX
Oakrepuil) nuemenmst, ydactBytomue B porocunrese. T.e. Me30COMBI
BBIONHSIIOT (GYyHKIUN Mumoxouopuii (cunresupyior ATD), xaopo-
nnacmoé (OCymecTBIAIOT (HOTOCUHTE3), Komniaexkca Ionvoycu u In-
oon.wizmamuueckoil cemu (HAKalanBalOT M IIPeoOpa3yloT OpraHu-
YECKUE BELIECTBA M OCYLIECTBISIOT MX TPAHCIOPT BHYTPH KIETKH U
BBIBEJICHUE 32 €€ MPEIeIbl).

KieTounast cTeHKa - TOHKas, OpOYHAs WM dJaCTHYHAs, HPHUIAET
0aKTepHalbHOW KJIETKE ONpeJeIeHHYI (GOopMy, 3allHIIAeT ee Cojaep-
KUMOE OT BO3JCHCTBUs HeOIAronpusTHBIX (aKTOPOB BHEIIHEH Cpelbl
W BBINOJHSET psAn Apyrux QyHkuuii. OMOpPHBIM KapKacoM KJIETO4-
HOW CTEHKH CIYXHUT CETKa M3 OJHOI'0 MM HECKOJIBKO CJIOEB MYpeHHa
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(cM. c. 209). B cocTtaB KJI€TOYHOU
CTCHKH OaKTepUil HE BXOMST XUTHH
U IEJUII0JI03a, XapakTEepHBIC IS
KJIETOK TpUOOB U pacTCHUM.
Cam3ucras KamncyJja mpeno-
XpaHseT KIETKY OT BBICBIXaHHUS U
SIBIIICTCS. €€ 3alIUTHBIM TTOKPOBOM,
a TakXe CIyXHUT s oOpa3oBaHUs
KOJIOHHH M3 OTIEIBbHBIX KJIETOK.
lenetnuyeckuid Marepuman Oax-
TepUil TIPECTABICH HYKI1E0UOOM,
HE OTpaHHYCHHBIM MeMOpaHaMH H
HaXOJAIHUMCS B IIEHTPE KICTKH.
Hykaeona (unm 6akTepualb-
Hasi XpOMOCOMa) - 3TO 30HA, OOBI-
YHO HaxoJsmascs B IEHTpe Oak-
TepHATbHONW KIETKH, COJIEpKamias
komibieBylo Mmosekyry HHK u He
orpaHWYeHHas MeMOpaHamMu. Mo-
nexyna JJHK B Hykieoune He cBs-
3aHa C THCTOHOBBIMH OelKaMu |
MPUKPEIIAETCS K BBIPOCTY ITUTO-
IIa3MaTHIeCcKoil MeMOpaHbl B OJI-
HOil Touke. Hykneoun sABnsercs

Puc. 6.4. Cxema cTpoeHus
KIIETKH OaKTepHuH

1 - konbueBasa mMonekyna AHK; 2 -
KfeToyHass MembpaHa; 3 - KieToYHas

HOCHUTEJIEM TEHETHYECKOU I/IHCbOp- CTeHKa, 4-cnu3ncras Kancyna;
MallMM U KOHTPOIHPYET HOPMaib- 5 - XryTuku, 6 - uMTONNasMa;
HBIII XOJ BCEX BHYTPUKIETOUHBIX 7 - pubocombl, 8 - Me30CoMBl, 9 -

BK/IIOYEHUA 3anaCaeMblX BELWECTB
nponeccoB. .

Mounexyna JHK y 6axrepuit umeer 1o 5 000 000 map mykneomu-
006; HO cymmapHoe conepxanue JJHK B ognoit 6akTepmanbHON KieT-
K€ 3HAYUTEJIBHO MEHbIIE, YeM B SACPHOH (3yKapHOTHUYECKOM).

HuTtonsa3zma OakTepuadbHOW KIETKH IMPEACTABISET cOOOH cMech
OCIIKOB, KHUPOB, YIJIEBOJAOB, APYTUX OPraHUYECKHX COCIMHEHHUIl, MUHe-
PaTbHBIX BEIIECTB M BOIBI M UMEET 3€PHUCTHIA BUI. B HEH Comep utTcs
no 20 teicad pudocom xnacca 708 (MEIJIEHHO OCaXJaeMbIX), Ha KOTO-
PBIX CHHTE3UpYyIOTCs Oenku. B nurornasme Gakrepuil Takxe coaepxar-
Csi MHOTOYHCIICHHBIC GKIHUEHUA - TPaHYJbl 3alacaeMblX BEIIECTB. Y
HEKOTOPbIX OakTepuil B HLMUTOMIa3ME HMEIOTCS MJIa3MHMIAbI - HeOOb-
mue kojbueBbie Modekynsl JTHK, yuacTByromue B 0OMEHE reHeTHYe-
cKoil mHpoOpMalueid Mexay pa3IMuyHbIMU OaKTEPHAIBHBIMU «.JIETKAMH.

B kieTkax OakTepuil OTCYTCTBYIOT MHTOXOHJIPHH, JH30COMBI,
KoMIuieke ['ONbJKK U Apyrue OpraHeslibl, OJHAKO B HHX XOPOIIO pa3-
BUTHl MeMOpaHHBIC CTPYKTYpPHI B BHJIE KaHAJbIEB, My3bIPHKOB M THIIA-
KOUIOB, YaCTO COAEpKamux (PEepMEHTHl M MUTMEHTHI W SIBISIOMUXCS
aHaJoraMi MHOTHX OpraHEeJl 3yKapHOTHYECKOil KIETKH.
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KryTHKH - 5TO OpraHOMIBI JBI)KEHUS OaKkTepHil, cocTosIue u3
coOpaHHBIX B crupaib riaolyn ocoboro Oenka - ¢paaresnmna. OHH
OepyT CBOe HayaJo IOA IUTOIUIAa3MaTHYECKOil MeMOpaHOi, 3akpermis-
SCh TaM C HOMOIIBIO Maphl ANCKOB. KOJINYECTBO XKIYTUKOB y OaKTepHH
- or 1 no 50. YV oxHux GakTepuil KT'yTHKH pacIOJIOKEHbI TOJbKO Ha
OJHOM KOHIE KIETKH, y OPYTUX - HA JBYX WX IO BCEH IMOBEPXHOCTH.
Croco0® pacroyoXKeHHs >KTYTUKOB SBISIETCS XapaKTEPHBIM HpU3Ha-
KoM npu Knaccugpukayuu TOJBWXHBIX OaKkTepuil.

VYV HEKOTOPHIX OE€3)KT'yTHKOBEIX BONHBIX M IOYBCHHEIX OAaKTEepHH B
IUTOIIa3Me HUMEIOTCSI ra30Bble BAKYOJIH, ITO3BOJIIOMUX HOTPYXKaTh-
cs B TOJNIIY BOABI, NOJHUMATHCS Ha €€ IIOBEPXHOCTh WM IEPelBU-
raTthCs B KaIMIUIApax MOYBHI.

Knaccudukaumna 6akrepun

* Kaaccnpuxanus 6aktepuii mo Tuny nuTaHus (ACCHMMISIMN):

* aBTOTpOdHEIE,

" rerepoTpodHbIE.

e ABTOTpOdHEIC OaKTEpHHM CaMH CHHTE3HPYIOT HYXXHBIE UM Opra-
HUYECKHE BELIeCTBA M3 HEOPTaHMYECKUX.

* B 3aBucumoctu orT cmocoba MOSyueHHs SHEPrHH, HEoOXOAMMOIt
UL OTOTO CHHTE3a, aBTOTPO(HBIC OaKTEpUM HOIPA3IEIAIOTCS Ha
domocunmesupylowue 1 xXemocuumesupyuwiuue.
doTtocuHTE3Upy0OIUE OaKTepHH (Hanpumep, 3eICHbIE H ITyPIyp-

HBIE) OCYIIECTBISIOT (POTOCHHTE3 OPraHMYECKUX BEIIECTB, HCIOJIB3YS

CBETOBYIO (COJHEYHYIO) SHEPTHIO.

B xieTkax GoTocHHTE3UpYOMUX OakTepuil (B OTIMYUE OT KJIETOK
pacTeHHit) HeT IIacTH., a QOTOCHHTE3UPYIONINE TUTMEHTH (6aKTepno-
XJI0pOoUIJIBI) HAXOMATCS B THIAKOHMJaX, 00pa3yONMMUXCs B pe3yibTa-
Te BHINSYMBAHUS LMTONIa3MaTHdyeckoil MemOpanbl. Ilo cBoeil cTpyk-
Type OGakTeproxyiopodumibl 1Mogo0HEl XysopoduiuiaM pacTeHUH U OT-
JIMYAIOTCS OT HUX IPUPOJOH OEIKOBBIX LEHEH.

XemMocHHTE3UpYIOIMHe GAKTEPHH MOIYYalOT HYXXHYIO JUISL CHH-
Te3a YHEPTHI0 OT SK30TEPMHUYECCKUX PEaKIUi OKUCICHHS HEOpraHumde-
CKHX BEIIECTB (MOJEKYJISPHOTO BOIOPOAA, CEPOBOAOPOJA, aMMHaKa,
3aKHCH JKeje3a U Ip.).

e Tereporpodnbie GaxkTepuu (MX OOJBIIMHCTBO) HCIOJB3YIOT B
IUIy TOTOBBIE OPraHMYECKHE BEIIECTBA, KOTOPHIC CIYXKAT ITHM
0GaKTepHsSIM HUCTOYHHUKOM DHEPTUH U aTOMOB yTiepoja.

* B 3aBHCHMMOCTH OT HCTOYHHKa IHIIU TIeTepOTpOoHBIE OakTepuu
MOJPA3ACIAOTCA Ha canpompogor U cumoOuoHmbl.

CanpoTpodbl U3BICKAIOT OpPraHMYECKHE BELIECTBA M3 pasiarao-
IIUXCS MEPTBBIX OCTATKOB OPTaHM3MOB (OAKTEPUM ZHUEHUs, TIOIydYa-
IOIAe YHEPTUIO OT PACIICIUICHHS a30TCOACPKAIINX COCIMHEHHI), BHI-
JIeJeHUN KUBBIX OPTaHM3MOB (OaKTepuM OpodiceHus, MONyHarOUINe
9HEPTHI0 OT PACIICIUICHUS.YIIIEPOACOACPIKAIINX COCTHHEHUI).
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CuMOHOHTBI TOIJIOIIAIOT OPraHUYECKHE BEIECTBA Teja XO3siHMHA
(pacTeHus1, )KUBOTHOTO HJIM YEJIOBEKa), B KOTOPOM OHHM KUBYT. IIpu 3TOM
CUMOMOHTBI WIIN:

* NpOAYLUPYIOT BEIIECTBAa, HEOOXOAMMBIE OPTaHU3MY XO3siMHA (npu-
Mep: K1yOeHbKOBBIE a30TQUKCUpPYIOIUE OaKTEpUH, MOCENISoIMe-
csl Ha KOpHAX OOOOBBIX paCTEHUI M HaXOAANIMECS C HUMHU BO B3aH-
MOBBITOJTHOM COCYIECTBOBAaHUM), HIH
HAHOCAT BpeJl OPraHU3MY XO35IMHA, BBI3bIBAs B HeM OoJie3HH (0ak-
TEePHH-NIAPA3UTHI).

¢ Kunaccupukanusa 6aktepuii mo TUmy AUCCHMUJISANUU (TMOTpeOHO-
CTH B KUCIJIOPOJIE Ul BBICBOOOXKCHUS DHEPrUH, 3aIlaCEHHONH B MO-
JIEKYJIAPHBIX CBSA35X):
* a’poOHEIe,
* aHa’polOHBIE,
* (akyIbTaTUBHEIE.

Adpobuble fakTepun (TyOepkyie3Has Manoyka, THHIOCTHBIE Oak-
TEPUH) KUBYT TONBKO B KHCIOPOTHOH cpene (B BEPXHUX CIIOAX IIOYBEHI,
B BO3[yX€) M IIOJIYyYalOT JHEPTHIO IMyTeM OKMCICHHUS OPraHUMYECKHX COe-
OUHEHNH 0 BOIB U OUOKCHIA yriepona.

AHa3poOHble OakTepuu (OakTepuu >KEITyJOYHO-KHIIEYHOTO TpakK-
Ta, CTOJNIOHSIYHAs IajodYKa, BO3OYIUTEIH TaHIPEHBI, NMajgodka OOTYIH3-
Ma ¥ JIp.) 0OUTAIOT B OECKUCIOPOIHEIX Cpelax M IMONydaroT SHEPrHIO B
Mpolecce peakuil IINKoNHu3a U OpOXKEHHUS.

DakyIbTATHBHBIE HAKTEPHH MOTYT OOUTATh KaK B KHUCIOPOIHBIX,
TaK U B OECKHCIOPOJHBIX Cpefax (npumep: MOJIOYHOKHCIAS OaKTepHs).

PasmHoxeHne 6akTepun

e Tun pa3mHo:kenus Oakrtepmii - fecnonwiii. bakrepuanbHas KieTka
HAa4YMHAET pPa3MHOXATbCS, NONAB B OJarompusATHbBIE YCIOBUS H
JIOCTUTHYB OIIPE/IEJIEHHOTO pa3Mepa.

e @opmbl (cnocoObl) pa3MHOKeHHsI OaKTepHii:
* JICNIEHHEM KIETKH HalIBOE,
* TIIOYKOBAaHHEM (BCTpeYaeTcs KaKk MCKIIOYEHHE),
* cnopooOpa3oBaHUEM.

Pa3MHokeHHe JeleHHeM KJETKH HajJgBoe: CHayaua IyTeM pell-
nukanuu JTHK yaBauBaeTcs reHernueckuil marepuan kiuetku. Ilocme
storo Oenku, mnpukperisiomue moiekynsl JHK k Belpoctam muro-
I1a3MaTHYeCKO MeMOpaHbl, pa3/ensloT (pPacTacKUBAIOT) JOUYEpPHHE
moutekynsl JIHK u mpoucxoaut odopmieHue o060cobieHHBIX OakTe-
pUANBHBIX XPOMOCOM (HYK1€0ud06). 3aTeM KIeTKa YIJIMHICTCSA, W B
Hell mocTeneHHO oOpasyeTcs momepeuyHas neperopojka. Haxownern, nBe
JIOYepHUE KICTKH pacxomsTcs. JleneHus KIeTOK IMPOUCXOMAT IpUMEp-
HO Yepe3 Kaxaple 15—20 MUHYT.
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Crnopoo6pa3oBaHue CBOWCTBEHHO HEKOTOPHIM OaKTepHsSM NpH Ha-
CTyIUIEHHN HeOnaronpuaTHeIX ycnoBuid. IIpm sTomM B GakTepHanbHOI
KJIETKE 3HAYNUTEIbHO YMEHBIIAETCS KOJIMYECTBO CBOOOIHOW BOABI, CHU-
xKaeTcsl (epMEeHTaTHBHAS aKTHBHOCTH, IIUTOIIA3Ma CKUMAETCs, a KIIeT-
Ka TOKPBIBAeTCS O4YeHb IUIOTHOW oOonoukoil. Cropsl OakTepuil ycrToii-
YUBBI K Pa3IUIHBIM BO3JIEHCTBUSAM (BBIAEP)KHBAIOT JIUTEIBHOE BBHICHI-
xaHue, Harpesanue ceoimie 100 °C u oxnaxaenue npumepso 1o -200 °C)
U COXPAHSAIOT JKH3HECIOCOOHOCTh B TEUYEHHE IMTEIHHOTO BPEMEHH.
[Ipn momanmanum B GiarompusATHBIE YCIOBHS CHOpPH HaOyXarmT U Mpo-
pacTaioT, oOpa3ysl HOBYIO BET€TaTHBHYIO KJIETKY OakTepHi.

e Buabl cnop 0akTepuii:
* MHUKpOHHUCTHI (00pa3yloTcst U3 HeNoil KIETKH),
* JHAOreHHbIe (00pa3ylOTCs BHYTPH KIETKH).

Hucrta - BpeMeHnHas ¢opMma CyIIECTBOBAaHHS MHOTHX OJHOKIJIETOY-
HBIX W pPsia MPOCTEHIIMX MHOTOKJIETOYHBIX OPTaHHW3MOB, XapaKTepU3y-
Iomfasicsi HaJM4MeM 3amuTHOW obonouxu. I[lo3Bonser mepenectu Hebma-
TOTIPUSTHBIE YCIOBUS WM NMPENOXPAHSIET KIETKY B MEPHOJ €€ ACICHUSI.
e @opMbl MOJOBOT0 MpoLecca y 0akTepHii:

* Tpanchopmanus,
* KOHBIOTAIMS,
*  TpaHCOYKIHUA.

Tpanchopmanus OCYIIECTBISETCS INPH IMONAaJaHUH (QpParMeHTOB
JIHK pa3pymeHHbBIX KIETOK OJHOI KyJIbTyphl OakTepHil B )KUBYIO KYyJb-
Typy Apyroit Oakrepuu. Otu ¢parmentsl JHK moryr mormomarscs
KJIETKOH-PEIUITMEHTOM U BCTPAMBATHCS B €€ HYKJICOUS.

IIpu xoubioramum mnepenoc ydactka JIHK or nmomopa (Bemo:-
HAIOIIETO MYXCKHE (QYHKIUN) K KJIETKEe-PEIUIINEHTY OCYIIEeCTBISIETCS
P HEMOCPEICTBEHHOM KOHTAaKTe 4epe3 MOJ0BYI0 (pumMOpuio (TOHKYIO
OenkoBy0 TpyOOUKy), KOTOpas GpopMUpyeTcs y KIeTKu-IoHopa. [locie
3TOTO KJIETKH pa3benuusiorca. [lpm KoHBIOTaMKM OYeHb YacTO HaOIIO-
naetcst nepenada He Bcei monexynsl JJHK, a Tonpko ee ¢pparmenTos.

[Ipu Tpancayknum HeGonpmoi ¢parment JHK mepenocurcs ot
ONHOW KIETKH K APYroW 6axkmepuogazamu.

3HayeHne 6akTepuin

e IMoaoxkurte/bHOE 3HAYEHHE:

* OHHM YYacCTBYIOT B KPYTOBOPOTE BEIIECTB M SIBISIOTCS KOHEYHBIM
3BEHOM BCEX IeNeil MUTaHus;;

* SBIIAIOTCS pelylieHTaMH B OuoreoineHo3e (pasjiaraloT U MUHEpPaIH-
3YIOT 9KCKPEMEHTHl M OPTaHUYECKHE OCTATKH);

* y4acTBYIOT B Ipolecce I0YBOOOpa30oBaHU;

* CHyXaT MCTOYHHKOM a30Ta aisi 600OBBIX pacTeHUH;

* IMPUHUMAIOT y4acTue B 00pa3oBaHHM TOpda, KAMEHHOTO YT, JKe-
Je3HOH pyABl, IPYTUX MOJIE3HBIX HCKOIAEMBIX;
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* y4YacTBYIOT B OMOXMMHYECKHX IpoLeccax HHUIIEBApEHUS >KHBOT-
HBIX U YeJOBEKa;

* TMPUMEHSIOTCS B MUIIEBON MPOMBIMIICHHOCTH (A7 KOHCEPBHPOBA-
HUS, TIOJIYICHUS MOJIOYHOKHCIBIX MPOJYKTOB H T.1.);

* HCHOJB3YIOTCS B MHKPOOHMONIOTHYECKOH M XHMHUYECKOH IPOMBIII-
JNEHHOCTH (A1 TMONyYeHHs CIHPTOB, aneroHa, CaxapoB, opraHwude-
CKHX KHCJIOT U APYTUX XUMHYECKHX COSAWHEHUIN),

* HCHOJB3YIOTCA B (hapManeBTUUECKOW IPOMBINUIEHHOCTH IS MO-
JTydeHUs] aHTHOMOTHKOB, BAaKIMH, BUTAMHHOB, aMHHOKHCIOT, Qep-
MEHTOB ¥ IPYTUX OMOJOTHYECKH aKTHBHBIX BEIIECTB;

* IPUMEHSIOTCS B Ipoueccax o0paboTku nbHA, TyOIeHUS KOXK U T.1.;

* SBISIIOTCA YOOOHBIM OOBEKTOM JJIS TEHHOH WH)KCHEDPHH,

* TMPUMEHSIOTCS ISl O0PHOBI ¢ BPEAUTENSIMH CEIBCKOI0 XO3SHCTBA.

e OTpuuaTtejbHOe 3HAYEHHE:

* MHOrue BuAbl OakTepuil (00/1e3HeTBOPHBbIE, UM NaTOreHHbIE,
0aKkTepHuy) Mapa3uTHPYIOT Ha PACTEHHAX, KMBOTHBIX H YEIIOBEKE,
BBI3BIBAsI UX MH(EKUMOHHbIe 3200/eBaAHU;

* camnpoTpodHble O0aKTepUHW THUEHHS M OPOKECHUS BBI3BIBAIOT THHE-
HUE U NOpYYy NMPOAYKTOB ITHTAHHUS.

HekoTopble MHdEKLMOHHbIE 3ab0neBaHns YenoBeka

JAudrepus BbI3pIBacTCI AUPTEPHHHON NAT0YKOH, IOpaxarolei
BEpPXHHUE JIpIXaTelbHbIe MyTH. TOKCHH, BBIIACISEMBIH 3TUMH OaKTEepH-
SIMH, Pa3HOCUTCS KPOBBIO M Bo3IeicTByeT Ha cepane. Crnocob GopeOBI
- NPUBUBKA HEAKTUBHBIM TOKCHHOM.

Tu¢: Bo3Oynurens - OakTepun PHKKETCHH, WX IEPEHOCUHK -
. [Ipu 3a00J€BaHUN NOPAXAIOTCS CTEHKH KPOBEHOCHBIX COCYAOB H
obpasyroTcst TpoMObl. Bo3MOXHa NpUBHBKA C MOMOIIBIO YOUTHIX Oak-
TEpHi, a TaKXKe JICYCHHE aHTHOMOTHUKAMU TETPALMKIUHOBOTO psija.

TyGepkyae3: Bo30yauTens - Ty0epKyJe3Has Naa04Ka, IOPaxaro-
mas Jerkhue U KOCTH. 3apaKCHHE MPOHCXOJIUT BO3IYLIHO-KaleIbHBIM
MyTeM, a TaKXKe 4Yepe3 MOJIOKO OOJIbHBIX JKHUBOTHBIX. IIpoduiakTuka -
BaKIMHAIMEH; JeueHHe NPOU3BOJUTCS CHEIHANBHBIMY IpernapaTaMu.

Cu¢pmnanc: Bo30yauTens - cmupoxera poaa Tpemonema. CrHagama
MOPaXKAIOTCS IMOJOBBIC OpraHbl, 3aTeM IJla3a, KOCTH, CyCTaBbl, KOXa,
LEHTpajbHas HepBHas cucrema. [lepenaercs NpH MOJIOBOM KOHTAKTE.
Jleyenue - aHTUOMOTUKAMH ¥ CICIHAIBHBIMH IperapaTaMu.

XoJiepa BbI3BIBACTCS XOJIEPHbIM BHOPHOHOM, B pe3ylibTaTe XKH3-
HEJIeSTENBHOCTH KOTOPOTr'O BBIACISCTCS TOKCHH, MOPaXarolUid CIU3U-
CTYH0 KHUICYHHKA. 3apakeHUE MPOUCXOIUT MpPH yNOTPeOICHUHU B IH-
1y TPSA3HBIX MPOJYKTOB NMUTAHUS M BOJBI. JlJIsl JIeYEHUS] MPUMCHSIOTCS
AHTUOMOTUKH TETPALMKINHOBOTO Psila.

¢ TOKCHHBI - SAOBUTHIC NMPOAYKTHI KHU3HEACATEIBHOCTH OaKTEpHd,

KOTOpBIC, KaK MPaBHIJIO, WM CaMHU SBISIOTCS HNOpakaromuMu (ak-

TOpaMH, HJIM YTHETAIOT 3alIMTHBIE CHUJIBl OpraHU3Ma, YCHUIHBAs

MaTOTeHHOE JIeicTBUE BO30yauTesnciit 6oe3Hu.
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MeToabl 60pb6bl C BakTEPUAMMU

e Metoabl 60pb0ObI ¢ THHJIOCTHBIMU OAKTEPHUSAMM:

* BBICYUIMBaHHE IUIOJOB, I'PHOOB, Msca, pbIOBI, 3€pHAa;

* OXJIAXJCHHE M 3aMOpaxMBaHUE MPOAYKTOB;

* MapHHOBaHWE MPOAYKTOB B YKCYCHOH KHCIIOTE;

* CO3/l1aHuE BBICOKOH KOHILEHTpAallMU caxapa (Hampumep, NpH H3ro-
TOBJIGHMH BapeHbs), YTO BBI3BIBACT IUIa3MOJIM3 B KIETKax OakTe-
pHUil M HapymaeT MX )KU3HEAEATEIbHOCTD;

* KOHCEpBUpOBaHHE (3acOiKa).

Jpyrue metoansl 60pb0ObI ¢ OaKTepHIMH, B TOM 4YHClIe OOJe3He-
TBOPHBIMHU:
ne3nHpexnus (o6e33apakmBaHHe) - YHHUTOXEHHE 0O0JIE3HETBOP-
HBIX MUKDOOPTaHM3MOB CIEIHAIbHBIMH XMMHUYECKHMH BEIECTBA-
MU (XJIODHOW M3BECTBIO, XJIOPAMUHOM, PacCTBOPOM HOJa, STHIOBBIM
CHUPTOM U JIp.);

* MacTepH3alMA - YHUUYTOXKEHHE OaKTepuil B INHUIIEBBIX NPOTYKTaxX
HarpeBaHueM a0 temnepatypsl 65-70 °C B Teuenue 15-30 mus;

* CTepMJIM3ANMA — YHUYTOXKEHHE OaKTepuil ¢ MOMOLIbIO YIbTpa-
(GUOIEeTOBOr0 M3JIyuYeHHUs, XUMUKATOB WJIN KHUIITYCHHS B aBTOKJA-
Bax npu temmneparype 120-130 °C u noBBILIEHHOM JAaBJICHUH;

* co0irofeHue TUTHEHBI;

* npoduIAKTHYECKHE NMPUBUBKH.

LinaHo6akTepuu

Inano6akTepun (WK cHHe-3eJeHBbIe BOJOPOCIH) - TPYIIa MUK-
pockonuYecknux (OroTPOPHBIX OTHOKIETOUHBIX, KOJOHHAJIBHBIX H
MHOTOKJIETOYHBIX (HMTYATBIX) NMPOKAPHOTHYECKUX OPraHH3MOB.

e IlmanoOGakTepuHu OCYMIECTBISIOT OOBIYHBIH ABYX(a3HBIH (CO CcBe-

TOBOI W TeMHOBOW (hazaMu) KHCIOPOIHBIH (POTOCHHTE3.

"

* PacnpocTpaHeHHe: B NPECHBIX M COJNICHBIX BOJOeMax (BXOIST B CO-
CTaB MIAHKMOHA W Oenmoca), Ha TOBEPXHOCTU MOYBBI, Ha CKaJiax;
MOTYT BCTyHaTh B CHMOWO3 ¢ rpubamu (oOpa3ys JUIOIAWHUKH),
IPOTHCTAMH, BOZOPOCISMH, MXaMH.

* B Benapycu.p mpyaax M mo4yse OOMTAarOT OCUHIATOPHs, aHaOeHa,
MHUKPOLMCTUC M HOCTOK CIMBOBUAHBEIH (BHeceH B KpacHyro KHUTY
Peciy6nukn Bemapycs).

IIIAaHKTOH - COBOKYIHOCTb OPraHU3MOB (OakTepHil, MHKPOCKOIIH-
YeCKUX BOJOPOCIEH, KUBOTHBIX M HX JMYMHOK), HACENSIOMIUX TOJIIY
BOJBI U MACCHBHO MEPEHOCUMBIX TEUCHHEM.

BeHTOC - COBOKYITHOCTh OPraHM3MOB, OOMTAIOIIUX B TPYHTE M Ha
MOBEPXHOCTH JHA BOJOEMA.

* CrpoeHHe - CXOJHOE C OAaKTepUSAMU: KIETKU Oe3vbadepHble, NMEIOT»,
TOJICTBIE MHOZOC/IOUHblE CMEHKU, COCTOSIINE W3 I0JIHMCaXxapuloB,
MEKTUHOBBIX BELIECTB M LEJUIIOJIO03bl; YaCTO MOKPBITH CIU3UCTHIM
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4exJIOM. B 1uTominazMe pacroyiokeHbl MeMOpaHHBIE omocun-
mesupylowjue cmpyKmypsl WU RuzZmenmsl: XJIOPO(HIUIIBI, KapoTH-
HOUABI, QUKOIPUTPUH U JIp. (Omaromaps uX pasHooOpas3uio Iua-
HOOAKTepHUH MOTYT MOIJIOWATh CBET Pa3IM4YHBIX [JIMH BOJH), a
TaKXKe HyKaeoud, pufocomvl, BKIIOUCHHS 3alacHOrO BeIIEeCTBa -
2nuKozena, a Taxke (y HEKOTOPBIX BHIOB) 2d306ble GaKyonau, Ha-
MIOJTHEHHBIE a30TOM U PEryJNHpPYIOIUe MIaBydecThb KIETKU. Y psaa
HUTYATHIX (HOPM IHAHOOAKTEPUH HMEIOTCS CIelHaTu3uPOBAHHBIC
KJIETKH C CHJIBHO YTOJNLICHHBIMH OECIBETHBIMH 00OJOYKAMH - Te-
TePOLMCTHI, YIaCTBYIOIIKE B (HUKCALMU a30Ta U PAa3MHOXKCHHHU.

* Pa3mHokxeHHe: Oecrosoe, AeJIeHHEM KJIETKH HaJIBOE; KOJOHHAIb-
Hble U HUTYAThle IIMAHOOAKTEPUH - PACIaAOM KOJIOHHMH WIM HHTEHl.

* 3HavyeHue OakTepHuii:

* oforamarnT BOAY KHCIOPOJOM, a IMOYBY - OPTaHUKOW M a30TOM;

OYMIIAIOT BOAY, MHHEPATIH3Ysl HPOAYKTHl THUCHUS;

SBJISIOTCS KOPMOM JJIsl 300TJIaHKTOHA H PHIO;

* HCNONB3YIOTCA s IOJNYyYeHHs] psla LEeHHBIX BELIECTB (aMHHO-
KHCJIOT, IMTMEHTOB, BUTaMHUHa B[, ¥ 1p.), BeIpabaThiBaeMbIX HMH
B IIpolecce KHU3HEIeATeIbHOCTH;

* OTHeNbHBIC BUIBI (CIIUPYINHA, HOCTOK) HCIOJB3YIOTCS B IHILY;

e (ompuyamensvHnoe) BBI3BIBAIOT IBETEHHE» BOJBI B IEPHOI Macco-
BOTO Pa3MHOXEHHs, OOBIYHO CONMPOBOXIAIOWIETOCs Tubenpo (u3-
3a HeJOCTaTKa MUIIM) M THUEHHEM OOJBIIMHCTBA JOYEPHUX 0CO-
Oeil, 4ToO nAenaeT BOAY HENPHUIOJHON AJS MUThbS U BBI3BIBACT TH-
0enb pHIOHI.

6.3. MpoTuUctbl
06Ll.l.aﬂ XapakKTepuctTnuka NpoTnucCToB

IIpoTHcThl - 3TO OJHOKIETOYHBIE MM (peXke) KOJOHHAIbHbIE
AJIepHbIE OPTraHU3Mbl (IyKapuomel) C KIETOUYHBIM YPOBHEM OpraHU3a-
UM (npumepdl: 3BTIIEHA 3€JCHAs, XJIaMHJIOMOHana, aMmeba OOBIKHO-
BEeHHast, HHQY30pHUs Tyenbka, BOJIBBOKC; CM. pHcC. 6.5-6.8).

ITpoTHCTBI OTIIMYAIOTCA BBICOKOW CIMOCOOHOCTBIO aAaNTHPOBATHCS
K pa3sHOOOpPa3HbIM BHEIIHMM YCJIOBHSM, HEHPHUXOTIHUBOCTBIO M BBICO-
KO (h)M3MOJIOTHYECKOH IIaCTUYHOCTBIO.

N3BectHo okono 30 000 BMAOB HPOTHCTOB, Cpeau KOTOPBIX HMe-
I0TCSl mapasuTudeckue (MaJspUHHBIA IIa3MOAWM, TPUIIAHOCOMA, IH-
3eHTepuitHas ameba, OadaHTUIUU, IAMONHS U 1p.).

* PacnpocTpaHeHnme - o BceMy 36MHOMY IIapy: B IIPECHBIX U COJe-
HBIX BOJOEMax, Ha IOBEPXHOCTH M B TOJIIE IOYBBI, Ha CKajlax, B
CHETY M B TOPAYUX UCTOYHHKAX, HA PA3ITMUYHBIX CTPOCHHUAX M T..I.

CTpoeHne npoTucrtoB

* dopma Teaa: nocmoaunaa (WApOBUJHASA, YUIMHEHHAass WIH Tpy-
HIeBU/HAsA) U IOKPHITA INIOTHOH 000JI0OUKON - MeNIHKYJI0H, nin
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Puc. 6.5. Xnopenna: Puc. 6.6. OBrneHa 3erneHas:
1 - obonouka, 2 - sapo, 1 - rna3ok (cTurma), 2 - xnoponna-
3 - uuTonnasMa, 4 - xpoMatodop  CThl, 3 - A4pO, 4 - 3anacHble nnuTa-
TenbHble BelecTBa, 5-cokpaTtu-
TenbHas BaKyonb, 6 - XryTuk

Puc. 6.7. AMe6a o6bikHOBeHHas: Puc. 6.8. WHdysopua Tydenbka:

1 - umtonnasma, 2 - s4po, 1 - umtonnasma, 2 - nuwesapuTenb-

3 - nuweBapuTenbHas BaKyosb, Hasi BaKyosb, 3 - COKpaTUTenbHas

4 - ncesgonoams, 5 - KneToyHas BaKyosb, 4 - pecHu4ka, 5 - Makpo-

mMembpaHa HyKneyc, 6 - MUKpPOHYKNeyc
Henocmoannan (Kax y aMeObl) W TOKpBITA IHUTOIMJIAa3MaTHYECKOH
MmeMmOpanoii. Hekoropsie obOutatenn oxeaHa (popamMuHUDOPHI,
Jy4YEeBUKH) UMECIOT M3BECTKOBYIO PaKOBUHY.

e CrpoeHne KJIeTKH IpocToe, MamoauddepeHunpoBannoe. B kier-
KaX HMEIOTCS ONHO WIH JBA A0pd, opzaHennsl oOLero HaszHade-
HHUs (pUOOCOMBI, MUTOXOHAPHUH, IHIOILIA3MATHYECKAsl CETh, KOM-
wiekc [oNpaKK), OpraHeUIBl CHENUATBLHOTO Ha3HadeHHs (opra-
HEJUTbl JIBUXKEHHUS - JIO)KHOHOXKH, JKT'YTHKH, PECHHUYKH, OpraHel-
Jbl 3QIIUTHL - MPUXOUUCMBL, COKPATHTEIbHAS M IMHIIEBAPUTEIb-
Has 6aKyoiu, Y HEKOTOPBIX HPOTHUCTOB - KIETOYHBIH pOT, Kie-
TOYHAs TJIOTKA, XpoMaTtodopsl, cmuzma U 1p.). Y KOJIOHHAIbHBIX
GbopM HPOTHUCTOB HEPEIKO CYIIECTBYIOT CIHEHHAIU3UPOBAHHBIC
KJICTKH, BBIMOJIHSIOMINE Pa3inuHble (YHKIHH.

¢ IurTomaasma y GOJBIIMHCTBA MPOTUCTOB HEOAHOPOAHA U ACIHTCS
Ha TOMOTCHHYI0 3KTOIJIa3My (HapyXHBIH CIIOW) M 3EPHUCTYIO JH-
nomina3My (BHYTPEHHUH CIOH).
MuUKpOHYKJIEYC - MaJioe AP0 B KJIETKax HH(Y30pHH, Yy4acTBYIO-
iee B KOHBIOTAIHH.
MaxkponykJieyc - 6onbioe sapo y uHpy3zopuii, odecnednBaroniee
peryisnuio oOMeHa BEIeCTB.
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CokpaTuTeabHasi BaKyo0Jb - OpTaHeUla NMPECHOBOJHBIX IMPOTHC-
TOB, YJaCTBYIOIIAsl B yJaJICHUH N30BITKA BOIBI U3 KIETKH.

CturmMa - CBETOUYBCTBHTEIBHBIM IJIA30K y HEKOTOPHIX NPOTHCTOB
(XJIaMUIOMOHAIBI, IBTJICHBI).

TPUXOUMHUCTHI - IUTOTUIA3MATHIECKAE OPTAHEIUIBI HEKOTOPBIX MPO-
THCTOB, «BBICTPEJIMBAECMbIC» MPH MEXAaHUYECKOM WM XHMHYECKOM pa3-
JpaXE€HUHU; BBHIMOTHAIOT 3AUTHYIO (YHKIHIO.

Takcuc - IBUTATENbHAS PEaKIUs OpTaHW3Ma Ha pa3Jpa)keHHE.

e Knaccudpukanus TaKCHCOB:

* B 3aBHCHUMOCTH OT MCTOYHHKA Pa3JpakeHUs: POTOTAKCUCH (peak-
U Ha CBET), XEMOTAKCHUCHI (peaklus Ha XUMHYECCKHE BEIIECTBA),
TUAPOTAKCUCH (peakmusl Ha BJary), TEPMOTAaKCHCH (peakumusl Ha
TeMIepaTypy) u 1p.;

* B 3aBHCHMOCTH OT HAaNpAaBJICHUS JBIKCHUS TOCIE pa3apakCHUS:
MOJIOKUTEIBHBIE W OTPHUIATECIbHEIE.

MuTaHue u ablIxaHue NPOTUCTOB

e Tunsl NHTAHHS NMPOTHUCTOB:

* rerepoTpPodHBIi - y OONBIIMHCTBA HMPOTHCTOB (Mpumepsi. ameda
oObIkHOBEeHHAsA, HH(py30pus Tydenbka, purtopropa); y TaKUX IMpo-
THCTOB OPTaHWYECKHE BEIIEeCTBA CIyXKaT OJHOBPEMEHHO M HCTOY-
HUKOM JHEpTHUH;

* aBTOTPOdHBIA - y HEKOTOPHIX MPOTHUCTOB (ApuMepbl: XIOpeEIa,
MIJICBPOKOKK, BOJBBOKC);

* MuUKcOTPOdHBIH (aBTOreTepoTpOHBINA, WIN CMENIaHHBIN) - Y HEKO-
TOPBIX HMPOTHUCTOB (Mpumepsl. IBTICHA 3eleHas, XJIaMHUAOMOHAAA).

*> Cnocod MUTAHUS MPOTHUCTOB - TOJO30HHEIH (CM. c. 62).

e Cnoco0bl NOCTYNJIEHUS] MUTATEJIbHBIX BElIeCTB B OPraHU3M:
* (aronuTo3 ¥ MHUHOLUTO3 Yepe3 KIETOUHBIH POT C MOCICAYIOUINM
00pa3oBaHUEM MUIIECBAPUTEIbHBIX BaKyOJICH;
* 0CMOC (npumep. CHOPOBUKH);
" BcacweiBaHME (npumep: ¢utodTopa), nudpdysus, odnerdeHHas aud-

Gby3usi, akTUBHBIH MEPEHOC.

XKuakue MpOAYKTH IUCCUMUIISALUU BBIJCISIOTCS 4Yepe3 COKpaTH-
TENBHYI BaKyollb M MOBEPXHOCTh Tena. CokpaTuTelbHas BaKyollb
TaK)X€ YY4acCTBYET B OCMOPETYJSIUU U JbIXaHUH.

e JIpIXaHWe MPOTHCTOB: IPOTHUCTHI IBIIIAT KHUCIOPOJAOM, PACTBOPEH-

HBIM B BoJie. JIpIXaHHE OCYLIECTBISETCS BCEH MOBEPXHOCTHIO TEJa.

Pa3mMHOXeHne nNpoTucToB

PazmHoxeHUe NMPOTUCTOB OCYHICCTBIACTCA 0eCroJpIM HJIM II0-
JIOBBIM IIYTEM.

e @opmbl 0eCHo0JIOr0 pa3MHOKEHHs] MPOTUCTOB (CM. TaKxke C. 65):
* JleJieHHE KICTKU HaJBOE (npumepwvl: ameba, 3BTICHA 3elieHas);

8 3ak. 2103
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LIM30TOHHS;

MIOYKOBAHUE;

croporoHusi(npumep.: CIOPOBUKH);

pacnaja KOJOHHUHU Ha OT/JeNbHbIE (ParMEHTHI.
®opMbI MOJIOBOTO Mponecca y NPOTHCTOB:

KOHBIOTAUSA, DU KOTOPOW NPOUCXOAUT OOMEH SAJIpaMH MEXIy
KJIETKaMH (XapakTepHa /s HEKOTOPBIX MH(Y30pHii);

KOMYJAAIMA (XapaKkTepHa AJs INapa3suTHYECKUX HPOTUCTOB), MpPHU
KOTOPOH KJIETKH NPOTHCTOB IPE0oOpa3yloTcs B Makpo- M MHKpPO-
ramMeTsl M NPOUCXOAUT MX ciusHue. OOpazoBaBuiascs 3Urora Je-
JUTCSL MyTeM cnopozoHuu (T.e. B 3TOM Cllyyae IMPOUCXOIUT uepe-
006aHue NOI06020 npouecca U 0Oecnonozo pasmMHONCEHUs).

3Ha4YeHNe npoTucToB

IlonoxkuTEILHOE 3HAYCHHE:
OHM YYacTBYIOT B KPYIOBOPOTE BEIIECTB M SBISAIOTCA KOHEYHBIM
3BEHOM BCeX LieNel MUTaHus;
SBJIAIOTCA NPOAYLEHTAMH OIPOMHOTO KOJHYECTBAa OPraHMYECKHX
BEILIECTB B BOJOEMaX;
MOTJIONIAst U3 BOJBI YIJIEKUCIHBIN a3, NMPOTHUCTHl HACHIMIAIOT €€ KH-
CI0POJIOM;
MHOTHE NPOTHCTHl — aKTUBHBIE CAHUTAPBHI 3aTrPSI3HEHHBIX BOJIOEMOB,
XO3SHCTBEHHBIX M OBITOBBIX CTOKOB T'OPOACKON KaHAJIN3alHH;
MPUHUMAIH ydacTue B 0Opa3oOBaHUU TOPHBIX M MEJIOBBIX MOPOJ,
U3BECTHAKOB, PU(OB, 0COOBIX PAa3sHOBUAHOCTEH yris, psjga ropio-
YHUX CJIAHLEB;
XJIopemy, KoTtopas crnocoOHa accumminpoBats ot 10 1o 18% cge-
TOBOH SHEPIHH, MOKHO HCIIOJIB30BATh UIS PEreHepaluy BO3AyXa B
3aMKHYTBIX OHOJIOTHYECKHX CHCTEMax >KH3HeoOecle4eHus 4eso-
B€Ka NpPH UINTEIBHBIX KOCMHYECKHX MOJeTax;
MIPOTHUCTHI, CNOCOOHBIE HAaKAIUIMBaTh PAJMOHYKIUABI (XJOpeiuia,
CILIEHEJECMYC M JIp.), MCIIOJIB3YIOTCA ISl JOTOJHUTEIbHOH OYUCT-
KM cJ1a00aKTUBHBIX CTOYHBIX BOJ aTOMHBIX 3JEKTPOCTAaHIHUH.

OTpunarejibHOE 3HAYEHHE: OT/ACIbHBIE BHIbl NPOTHCTOB SBIISIOT-
cs TapasuTaMH DPACTEHUH, KUBOTHBIX M UYEJIOBEKa, BbBI3bIBAS MX
3aboneBanus. Ilpumepol.

AU3eHTepuiiHasg ame0a, NPOHMKAs MOJ CIHU3UCTYIO O0OJOUKY
TOJICTOTO OT/eJla KHIIEYHHKA 4YeJoBeKa, paspyuaeT ee ¢ obpa3zo-
BaHUEM $3B;

MaJSIpHiiHBIH NJaa3MoaMil sBiseTcs BO30yaAuTENeM MAalsIpUU -
TSAXKENOoro 3a00/IeBaHUs YEJIOBEKa, CONMPOBOXKAAIOIIEr0CsS MPUCTY-
MaMHM JTUXOPaAKHU ¢ MOBbIIeHHEM Temmneparypsl 10 40 °C u Bele,
rOJOBHOM 00JIbI0, 03HOOOM;

¢uTodTopa - onacHblif mapasuT Kaprodens U TOMATOB, BHI3bIBA-
eT y HUX 00Je3Hb NOoJ Ha3BaHUEM (QHUTOPTOPO3.
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Xapakmepucmuka HeKomopbiX 8udo8 hpomucmos
Bup CTtpoeHue KusHe- Pa3MHoXxeHue
AEeATeNbHOCTb
Xnopenna dopma Tena Ok- [Muranue asmompogh- |Pazmuoxenue

pyrnas: 1 sapo;
LEJITI0I03Has

KJIETOYHas CTEH-
Ka, xpomatodop.

HOe, HaKallJlnBaeT
OeJKH, BUTAMUHBI B,
C, K. IlepeaBuraercs
C TOKOM BOJBI

G6ecmosnoe. Muren-
CHBHOE JeJieHue

(oOpasyrorcs Heno-
IBHOKHBIE OE3XKTy-

CturMa u KTyTH- THKOBBIE CTIOPHI —
KH OTCYTCTBYIOT anJaHOCHOPHI)
Ameba Teno mokpsITO [Mutanue cemepo- PasmHoOXeHUE

OOBIKHOBEH-
Hast

MeMOpaHOH,
dbopma HemocTo-
SHHAsA; LHUTO-
mniasMa HEOJHO-
ponHas (PKTO-H
JHJO0IIa3Ma);
MCEeBIONOANH;

1 sapo, oprano-
uasl 00mero

U CIELHAIBHOTO
Ha3HAYCHHUS

mpoguoe (paro- n
MUHOLMTO3), yaaie-
HUE HeNepeBapeHHBIX
OCTaTKOB 4yepe3 CO-
KpaTuTesibHyto

BaKyoJ/lb TyTeM 3K30-
nuro3a. I'azoo6MeH
nyteM auddysuu.
OTBeTHas peakuus Ha
pasapaxkeHue - TaK-
cuc. OGpasyet LMUCTbI

Gecmonoe - jpelne-
HUEM HaJBOE
(IApO JenuTcs
MHTO30M, IHUTO-
mjiasma IMepenHy-
poBBIBaeTCs, CO-
KpaTuTenbHas
BaKyoOJlb B OJHOM
U3 JTOYEPHUX KIe-
TOK obpasyercs
3aHOBO)

Wndysopus
Tydenbka

Pasmepnr 0,1-
0,3 MM; Teso mo-
KPBITO PECHHYKA-
MH: €CTh KJIETOY-
HBIA POT. KJIETOY-
Has TIOTKa, I0-
pomwuna, 2 sapa
(Makpo- U MHKpPO-
HYyKJIeyc),

2 COKpaTUTEIb-
HbIE BaKyoJIu

U NpHUBOJSIIUE
KaHaJlbUbl, TPHU-
XOLMCTH

[Mutanue cemepo-
mpoghnoe, numa I1o-
CTymnaer 4epes K/ie-
TOYHbII POT 1  [/10T-
Ky. HemepeBapeHHbIE
OCTAaTKH YIaNSI0TCA
yepes 10poLnLLy.
MakpoHykneyc pery-
JUPYET HPOLECCH
KHU3ZHEACATEIbHOCTH,
MUKPOHyKeyc — to-
JI0OBOW mpouecc u me-
pelnady TreHeTHYecKoit
uapopmanuu. Iono-
KUTENbHBIH XeMO-
Takcue. Obpasyer
ymcTbl

Becnonoe - mome-
PEYHBIM JEJICHHEM.
Konwvrozauusa: npe
ocobu cOmmKanT-
cs, MakpoHyKJIe-
YCBI PacTBOPAIOT-
cs, MUKPOHYK-
JeyChl JeNsATcs
Meio3om, mo 3
JIOYEPHHUX sApa
morubarwoT, 4er-
BEPTOE JCIHUTCS
MHTO30M Ha cma-
UUOHapHoe NMuz-
pupyiouiee apa;
3aTeM KJIETKH oOMme-
HUBAIOTCSI MHUTPHU-
PYIOIIUMH SApaMu

DBrieHa
3eJieHas

IMocTossHHas Be-
peTeHOBUIHAN
dbopma reina,

1 )ryruk, okosio
20 xjopomiacTos,
crurma, 1 sapo,
COKpaTUTEeNbHas
BaKyoJb

[Muranue mukco-
mpoguoe: B TEMHOTE
—reTtepoTpodHoe, Ha
cBeTy - aBTOTpO(HOE.
IMonoxurenbHublil O-
Totakeuc. Ilpu He-
GIarOMPHATHBIX YCIO-
BUSAX HHIUCTHPYETCS

PasmHOXeHUE
Gecmoisioe - mpo-
JIOJIBHBIM JEJICHHU-
eM KaXJble CyTKH
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6.4. pub6bI
O6lwasa xapakrepuctuka rpuéos

I'pudbI - 3TO LAPCTBO DYKAPUOTHYECKHX OPraHU3MOB (HACUUTHI-
Baromee Oomee 120 ThIC. BHIOB), MPEACTABHTENH KOTOPOTO XapakTe-
PHU3YIOTCSI COYETAHHEM IPU3HAKOB KaK PaCTCHHM, TaK M KUBOTHBIX.

e JIpu3Haku rpu0oB, cX0JHbIe ¢ MPH3HAKAMH PaCTEHUIi:
* HaJIW4YWE KJIETOYHBIX CTEHOK M LEHTPATbHBIX BaKyoJeil B KIETKax;
* HEMOJBMXHOCTbH (IIPHKPEINICHHBIN 00pa3 KH3HN);
* HEOIpPaHHMYECHHBIH BEPXYLICYHBIH POCT;
* TOMJIONICHWE NHINM ITyTEeM BcachiBaHUsA (amcopOuun);
pa3MHOXKEHHE CIOPaMHU;
* CIOCOOHOCTH K CHHTE3y BUTAaMHHOB.

Ipu3naku rpudoB, CX0JHBbIE ¢ MPU3HAKAMH KHBOTHBIX:
* TeTepOTPOQHBIH THII TMUTAHHS;
* HaJuW4He XumuHa B KIETOYHBIX CTCHKAX;
* OTCYTCTBHE XJOPOIUIACTOB M (POTOCHHTE3UPYIOIIHUX IMUTMEHTOB;
* HaKOIUICHHE YIJIEBOJA 2AuKO2eHd KaK 3allacHOTO BEIIECTBa;
* oOpa3oBaHHE W BBIAEICHUE MOUeGUHbl KAK MPOAYKTa MeTaboiam3Ma.
¢ PacnmpocTpaHeHune rpuéoB: rpuObI OOMTAIOT B CBIPBIX 3aTCHEHHBIX
MecTaX WJIH Ha OTKPHITHIX IPOCTPAHCTBaX B OOratoil opraHmde-
CKHMH BENIECTBAMH BIXXHOW IMOYBE, B OMABIIMX JHCTHSIX, THHIO-
WX IHSAX, Ha PAaCTEHUAX W PACTUTENBHBIX OCTaTKaX, Ha MPOAYK-
Tax MHUTaHUS, B OPTaHU3Max KHBOTHBIX U acIOBEKa.

* B Kpacnyro kuury Pecny6nuku benapych 3aHecensl Tprodenp yet-
HUH, CllapacCUC Kyp4yaBbld, 30HTHK JAEBUYMI.

CtpoeHune rpubos

BereraTtuBHOe TeJi0 y OONBIIMHCTBA BUAOB rpHb0OB — rpudHHULA,
WM MHUIeJuid, 00pa3oBaHHEIN cugpamu (cMm. puc. 6.9-6.13).

e JIpoXOKHM M HEKOTOpBIE I'PHUOBI-TIAPa3UTHl - MUIETUS HE MMEIOT.

I'udps - Torkne (Tonmmuuoi 2-30 MKM) BeTBsIIMECS HHUTH, 00pa-
3yIOIIHe BereTaTUBHOE Teino rpubda. OOmafaroT BEpXymEeIHBIM POCTOM.
HIMeroT pa3sHOe CTPOEHUE y HUZMWUX U 6blcuiux TPUOOB (CM. HHIKE).

Pasnuuaror cydcmpamuiii v 8030ywinblii muyenui.

CyOcTpaTHblii MHULeJui ciyxuT maid ¢ukcauun k cybcrpary u
BCACBHIBaHUS BOABI M MUHEPAIbHBIX BELIECTB.

Bo3aymuslii Muneauii (y HEKOTOPBIX TPUOOB) MOJHUMAETCS HAJ
cyOCTpaToM U COLEPXKUT CHOPAHIUU.

VY masino4HpIX rpudoB MUIEINH PacIoOIOXKEH B MOYBE, a HA IO-
BEPXHOCTH HAXOAWUTCS MI00060€ meio.

IInonoBoe Teso - >TO BHAMMAsA, MOJHHMMAlOMIasci Hax cyOcTpa-
TOM dacTh rpuba, mpencrasisiomas co00il MHOXECTBO IJIOTHO Iepe-
MJIETEHHBIX TH(OB, SBIAIOMA’CS BMECTHUIIHUINEM CIOPOHOCHBIX Opra-
HOB Tpuba W ciyamas JJs 3alIUTHl CIOP W UX PaclpoCTpaHEeHHUs.
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Bunonsmenenuss muneius (HaOmIOmalOTCI y MHOTHX TpHOOB):
PU30UIBI, TAYCTOPHH, CTOJOHBI, PU3OMULIETIUN U JP.

Puszonapl - HUTEBHAHBIE KOpHEOOpa3HBIE BBIPOCTHI, CIIy’Kal[ue
ISl IPUKPEIIIICHUsST MUIENHsl K cyOCTpaTy W IOTJIOIIEHHS W3 HETO BO-
b 1 MHUHEPAJIbHBIX BEIIECTB.

I'aycTopun (0OBIYHO BCTPEUAIOTCS y TPUOOB-IIApa3uTOB) - BHIPOC-
THI, C IOMOIIBI0O KOTOPBIX MHIEIHH MPOHHUKAET B KJIETKH XO3SMHA U
MOTJION[AET NMUTATEIbHBIE BEIIECTBA.

CTO0JI0HBI CITyKaT JUIsl pacIpocTpaHeHus rpuda mo cyOcrpary.

PusomMuuenunii - 3To 3a9aTK MULEINS B BHJIE TOHKHX Oe€3bsmep-
HBIX HUTEH.

Knemounaa cmenka 2pu6oeé colepXUT B OCHOBHOM IIOJHCaXapH-
Il (cBsi3aHHBIE ¢ OeIKaMM W JUOUAAMH), XUTHH, MHTMEHTH. B muto-
IUTa3Me HaXOZATCS OJHO HJIM HECKOJBKO SiAep M KIETOYHBIE OPraHesUIb.

I[InexkTeHxuMa - JOXHas TKaHb y MHOTHUX MUIAIMOYHBIX T'pHOOB,
MHLENUH KOTOPHIX 00pa3oBaH IUIOTHBIM IEPEIUIETCHHEM MHOTOKIIE-
TOYHBIX THUQ.

Puc. 6.11. Opoxxu Puc. 6.12. WnANOYHLIA Puc. 6.13. TpyTOBMK
rpu6:
1 - wnanka, 2 - HOXKa
Hu3zmue rpudbl - rpulbsl, TH(GB KOTOPHIX HE MMEIOT IEpPeropo-
JIOK W TIPEACTABISIIOT THTAHTCKYIO BETBSIIYIOCS MHOTOSAECPHYIO KIETKY
(npumep: MyKop). JIUTENTBHOCTH KU3HM MHLENHS HHU3IMHUX TI'puOOB -
HECKOJIbKO JTHEH.
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Boicmine rpu6bl - rpuObl, TUGB KOTOPBIX pa3/elieHbl Ha OTICNb-T
HBIE OTCEKM IIONEpEeYHBIMU IIeperopojakaMmu (centamu). B neHrpax
[EPeropoloK HMMEIOTCS IOpbl, 4Yepe3 KOTOpble INepeMelaeTcss LUTOo-
minasma. MeT MHOTOKJIETOUHBIM MHULETUN {npumepsi, TEHULUII,
HUISATOYHBIe TPUOBI). -[IJTMHA KJIETOK MUIIENHS BBICIIUX TPUOOB MOXKET
JIOCTUTaTh HECKOJIBKMX METPOB. J{JIMTENbHOCTh )KM3HU MHIIEIHUS BbIC-
IKUX TPUOOB - HECKOJIBKO JIET.

Pa3mHoxeHune rpubos

¢ Cnoco0bl pa3MHO:KeHHsI TPHOOB: Oecroynoe U MOJIOBOE.

e @®opMbl 0€cnoJ0ro pa3MHOKeHUs1 TpudOB:

* BEreTaTHBHOE pa3MHOXeHHUE (YaCTAMU MHULECIHUL);

* TOYKOBAHUE {npumep-, TPOIKIKH);

* cnopoobOpa3oBaHue (IOCPEACTBOM 00Opa3oBaHHs SHIOTCHHBIX (B
cnopanzuax) WM JK30TCHHBIX (Ha KOHUOUEHOCHAxX) CIOp.
CrnopaHruii - opran 6ecnojoro pasMHOXEHHsS, B KOTOPOM oOpa-

3YIOTCSl DH/IOT'€HHbBIC CIOPBI.

Konuauenocusl - crienuaabHble BBIPOCTHI MMLEIHUS, HAa KOTOPBIX
00pa3yloTcs IK302eHHble, T.€. UMEIOLINE HApydcHOoe NPOUCXOXKIEHHE,
cropsl (KOHUAMM); npumep.; TEHUIUIIL.

e IlosioBOe pa3MHOKeHHe Y I'pubOB pa3HooOpa3Ho:

* y OOJBIIMHCTBA BUAOB - IYTEM CIHUSHHUS J>XEHCKHX ¥ MYXKCKHX
[IOJIOBBIX TaMeT, B pe3yJbTaTe 4ero o0pasyercs 3UIroTa;

* Yy HEKOTOPBIX BUJOB BBICIIMX M HHU3IMIHUX I'PUOOB - CIUSHUEM CO-
NepKUMOTO IOJOBBIX CTPYKTYp - camemanzues, He nuddepeHuu-
POBaHHBIX HA IaMeThl;

* y MHOTHMX BBICIIMX TPUOOB - CIUSHUEM COAEPKHMOrO JBYX Bere-
TATUBHBIX KJIETOK MHUIENHUS, KOTOPOE HPOUCXOAMT HyTeM 0o0pazo-
BaHUA MEXJY HMMH aHACTOMO30B (BBIPOCTOB).

Mutanne rpnbos

e Tun nutanus rpudoB - reTepoTpOoHBIN.
¢ Cnoco6bl muTanusi rpu6oB: cuMOuoTpodHOe U canporpodHoe (CM.

ctp. 62).

Jnst epubose-cumbuonmoe XxapakTepHbl Napa3UTH3M U MYTYyaJu3M.

depMeHTH  canpompoghubix TPUOOB OBICTPO PACIIEIISIOT CyO0-
CTpaT M NOJyINEepeBapeHHBbIH NUTATEIbHBIH MaTepuall BCACHIBAIOT IIO-
BEPXHOCTbIO cyOcTparHOro Munenus. K canporpodHbIM oOTHOCATCA
OOJIBIIMHCTBO LUISAIMOYHBIX I'PUOOB, IMJIECHEBBIE TPUOBI (MYKOp, acmep-
THIUT, TEHULWLT ¥ AP.) U JPOXKIKH.

OTgenbHble rpynnbl rpubos

e JleseHue rpu0oB Ha Tpynnbli:
* mJecHeBble TPHUOBI (npumepvl: MYKOp, MEHUIUIII, aCIEPTHILI);
* rpulbI-mapa3uThl (npumepsi: TOIOBHS, CHOPBIHBA, PXKaBUMHA);
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* moYKymmuecsi rpudbl - cOopHas rpynna rpuboB 0e3 MuIENHs
(npumep: IPOXKIKH);

* HUISINOYHbIE TPUOBL:

-Tpy0OuaTbie (npumep: Oenvlii rpuod);

- MJACTUHYATBIC (npumep: CHIPOCIKKA).

IlnecHeBble TrpHObI - MHKPOCKONMYECKHE TpuObI, oOpasylomue
Ha NOBEPXHOCTH OPraHUYEeCKUX CyOCTpPaTOB XapaKTEepHbIE IyIIUCTbIE
WIM NAayTUHUCTBIE HaJeThl (IUIECEHb) CEpOro, 3€JeHOr0, YEPHOIOo HIIU
cu3oro 1pera. [locensioTcss B BEPXHUX CIIOSX IOYBbI, HAa yBJIAXKHEHHbBIX
OpoAyKTax, IUIOAAX, OBOLIAaX, Oymare, KOXe, TeKCTHJe, HaBO3€e U T.A.
BBI3BIBAIOT IOpPYY HPOAYKTOB, pa3pylIal0T MHOTHE NPOMBIILIICHHbBIE
MaTepHalbl; HEKOTOpbIE BBI3BIBAIOT 00je3HHM pacteHuil. IIpomosxu-
TEJIBHOCTb )KM3HM CYOCTPATHOI'O MHLENHS - HECKOJbKO nHel. [Turanue
canporpoduoe. Pasmuoxenue Gecrnosoe, cnopamu. Y HU3LIHUX IJIECHE-
BbIX puOOB (MyKOp U Ap.) cOpbl 00pa3yrOTCs YHIOTEHHO B CIIOPAHTHU-
SIX; Y BBICIIMX IUIECHEBBIX I'pUOOB (MEHUIUILI, aCHEPruill U Jp.) - CIIO-
pbl (koHUAMH) 00Pa3yIOTCs YK30TEHHO HAa KOHUIMEHOCLAX.

I'pu6bi-napa3u re1 - Tpulbl, KOTOpPBIE MOCENSAIOTCA Ha Telax JIpy-
IMX OPraHU3MOB - PACTCHHUH, KMUBOTHBIX WIIM YEJIOBEKAa - U IUTAKOTCH
TOTOBBIMH OPIaHUYECKHMMHM BelllecTBaMu. Y OOJBbIIMHCTBA rpubOB-napa-
3MTOB, HOCENSIONMXCS HAa PACTCHUSAX, MHILEIUl pa3BUBAETCS BHYTPHU
TKaHeil KOpHA, cTeOJis, JUCTa U IJIOAA, Y HEKOTOPBIX (mpumep: My4YHH-
CTOPOCSAHbBIE) - HA NOBEPXHOCTU OPraHOB pacTeHus. Pa3mMHoxaroTCs
cnopamu. BBI3BIBAIOT pa3iinyHble 3a00JE€BaHUSA KOXH, HOITEH, BOJIOC
(611acTOMHKO3bI, MOJIOYHUIIA, TApIIA, CTPUTYIIUN JTUIIAH U T.1.).

* ToJsoBHeBbIe TPUOBI MMOPAXKAIOT 371aKU, 00pa3ys Ha HX KOJOCHIX
00JbIIOE KOJMYECTBO YEPHBIX CIOP.

e CnopsiHbeBble IpuObl Napa3sUTUPYIOT NPEUMYLIECTBEHHO Ha PXKH,
(dhopMupysl B KOJIOCHSIX CIOPAaHTMU B BUIE YEPHBIX POIXKEK.

* My4HHuCTO-pOCSIHbIE TPHOBI NOPAXKAIOT POXb, MIIEHUIY, KPbI-
JKOBHUK, JIIOIIUH, 00pa3ysi GejaoBaThlii MyYHHCTBIA HaJeT.

" TpyrtoBble rpudbl (puc. 6.13) mocensitores Ha aepeBbsix. U3 cmop
TPYTOBUKOB, IIONAJAIOLIMX B paHbl B KOPE JAepeBbeB, GOPMHUPYET-
cs rpuOHMLA, KOTOpas pas3pyllaeT JApeBecuHy. IIpomoskuresnb-
HOCTb JKM3HU CYyOCTPaTHOI'O MUILENHUS - MHOTO JIET.

Jpoxku - cOopHas rpymmna rpuboB, HE UMEIOUIUX THIIMYHOI'O MHU-
LEeNUsl U CYyLECTBYIOLIMX B BHUJAE OTJENIbHBIX IMOYKYIOIUXCS HMIH Jeis-
LIUXCS KIJIETOK OBajJbHOW HIIM OKPYriod (GOpMbI M MX KOJOHUU (pHC.
6.11). BcTpeuaroTcss Ha HMOBEPXHOCTH PACTEHHM, B HEKTape LBETKOB,
Ha MJIO0JaX M Arojaax, B Mo4yBe. MIMEIOT OKMCIUTENbHBIA MM OpOIUIIb-
HpIi THI oOMeHa BemiecTB. [luTaHue camporpodHoe. PazmHOXKarTCsK
MOYKOBAaHHEM. Y HEKOTOPBIX IPOXKIKEH HMEEeT MECTO IOJOBOH Hpo-
Hecc B BUAE KONYJsUMH. IIpM pasMHOXKEHHH JOYEPHHUE KIETKHU HE OT-
JeNSI0TCs 0T MaTepUHCKOH. [IponomKnuTeNnbHOCTD KU3HU CyOCTpaTHO-



232 > CnpaBoYyHUK no BMO/OTMUMHU <

ro MULEIHUS - HECKONBKO THEH. J[pOXKKHU HCIONB3YIOTCS B XO3SIHCTBEH-
HOH JIeATEeNIbHOCTU 4esloBeKa (B Xj1e0ONMeYeHnr, BUHOICINH, THBOBape-
Hun). HekoTopbie APOXKKYM MATOTCHHBI (Mpumep: KaHIUIO3bI).

Hlasimouynbie rpudbl (puc. 6.12) oburaroT Ha OoraToit opraHude-
CKMMHU BEIECTBAMU II0YBE WJIM Ha THHUIOWEH JpeBECUHE (mpumep:
onsara). CyOcTpaTHbIi MuUIenuid miasnoyHoro rpuba oOpasyer zpuo-
HuKy, a BO3AYUIHBIH QOPMUPYET HI00080€ meno, SBISAIOLIEECS Opra-
HOM CIIODOHOILICHHUS M COCTOAIIEE U3 HUISAANIKH M HOXKKH. Bepxuuii
CIOM LUISNIKKM TOKPHIT KOXHUIEH M OKpallleH, Ha HIDKHEH CTOpoHe
HUIANKA HaxoJATCS IJIACTHHKH (MpuMepbl: CHIPOCKKH, TPY3IH) HIH
TpyOOUKHU (mpumepwi: Oenbie Tpubbl, MacnaTa). [IPOAOTKHTEIBHOCTH
JKU3HU CYyOCTPATHOIO MUIIEIHUS - HECKOJIBKO JIET.

[Mutanue OONBIIMHCTBA UUIAMOYHBIX IpubOOB - camporpoduoe. He-
KOTOpBIE BHJBI SIBIAIOTCS CUMOMOHTAMHU: HMX TpUOHMIIA BCTyHAaeT B
cuMOMO03 ¢ KOPHSIMHU pacTeHHit, 00pasys muxopusy (npumepwi: monode-
PE30BHK, MOJOCHHOBHK, Oenbiit rpub). J{ns cHMOMOHTOB HEOOXOAMMBI
ONpe/eICHHbIC YCIOBUS JKM3HHM: KOHKDETHBIE pPacTUTENbHbIE coolIe-
CTBa, JI0CTATOYHOE KOJIMYECTBO BIArd U ONTHMaJbHas TEMIEpaTypa.

Pa3mMHOXeHHMEe HUIMOYHBIX I'puboOB - Gecroyioe (OCYIIECTBIACTCS
y4acTKaMH MHULENHS U CIOpaMH, 00pasyrOIMMHUCS B CIIOPAHTHIX DH-
JIOTEHHO) M T0JIOBOE: B apXErOHUSAX U aHTEPUIUAX 00pasyroTcs rame-
ThI, OIUIOAOTBOPEHHE MPOUCXOAMUT C y4aCTUEM BOIBI.

CobenoOHble nuIANOYHbIE rpudbl (Oenblit Tpud, moadepe3oBHK, ChI-
pOEXKKa, TMCUYKA ¥ Jp.) YIOTPEONAIOTCSA B MUILY.

VYcrnoBHO-CheOOHbIE TPUOBI MOXKHO yIOTPEONATh B MUILY HOCIE
OnumenvHoil mepmudeckoli oopadoomku (CMOPUYKHU, CTPOYKH).

SlnoBuThie TpuObl B Ipolecce MeTa0OIM3Ma HAKaIJIUBaIOT sJ0-
BHUTHIC BEIIECTBA; 6 nuwy He ynompeonswomca (MyxoMop, OneaHas
[OTaHKa, JIO)KHAs JINCUYKA U 1Ip.),

" OpauH U3 OTJMYHUTENbHbIX NPU3HAKOB SITOBUTBLIX IPHOOB - HAJH-
YHe Ha HOXKE IUICHYATOTO KOJbLA (32 MCKIIOUYCHUEM JIOKHBIX OIIAT).
Mukopusa - 370 cuMOUO03 MHIeTUs TPUOOB U KOPHEH BBICHIMX

pactenuii. [Ipu sTom Mmunenuit (rpuOHUIA) OMIETACT MEJIKHAE KOPHH
pacTeHHs W TNPOHMKAET BHYTPb HX, BBINOJHAS (QYHKLIUIO KOPHEBBIX
BOJIOCKOB. ['pu0 mosiydyaeT OT pacTeHUs OpPraHMYecKue BellecTBa, a
pacTeHue oT rpuba - BOAy U MUHEPAJIbHBIC COJIH.

3HayeHue rpubos

e Iloso:xkuTebHOE 3HAYEHHE:
* rpulBl Y4acTBYIOT B KPYTOBOPOTE BELIECTB U NMOYBOOOPA30BAHUY;
* MHUHEPaJU3YIOT OPraHUYECKUE OCTATKH;
e CIyXaT NHUIIeH AN HEKOTOPBIX XHUBOTHBIX M YEJIOBEKA;
* HUCHOJB3YITCH B (hapMaleBTHUECKOW NPOMBINUICHHOCTH (ICHH-
UUJLT), XJIeOOmeYeH, BUHOACTUU, MTUBOBAPEHUU (IPOIKKH).
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e OTpuuaTtejbHOe 3HAYEHHE:
* SJOBHUTHIC I'PUOBI BBHI3BIBAIOT OTPABICHHUS;
* rpuObI-Mapa3uThl BHI3BIBAIOT OOJE3HH PACTCHUU, KUBOTHBIX M Ye-
JIOBEKA;
* HEKOTOpble rpuObl BBI3BIBAIOT MOPYY MPOIYKTOB, APEBECHHBI, MPO-
W3BEICHUHU HCKYCCTBA, U3ACIUNA U3 KOXKHU, TKAHU H T.[.

6.5. JInwauHuku
O6u.|,a9| XapaKTepuctuka JINWAaNHUKOB

JlumaiiHMKU - 3TO Tpynmna >XUBBIX OPraHU3MOB, B COCTaB Teia
(mannoma) KOTOPBIX BXOIAT JABa OpraHu3Ma - Tpul (Muxoduonm) v 1u-
aHOOaKTepusi WM BOAOPOCHb (pukoduonm), Haxomsmuecs B CUMOHO3e
JIpPYT C IPYroM.

* B cocraBe numaiiHukoB o0Hapyx)eHO 0K0oJ0 20 ThIC. BUIOB TIpH-
60B U 0K0JI0 26 poaoB POTOTPOPHBIX OPTaHU3MOB.

* V 90% Bcex BHAOB IHUIMIAWHUKOB (PUKOOMOHTAMU SIBIISIIOTCS 3eJie-
HBIC BOJOPOCIH POJOB TPEeOYKCHs, TPEHTENOJHS U IUaHOOaKTe-
pHsS HOCTOK.

TajjioM, win cjloeBHIEe, — 3TO BEreTaTHBHOE TEJIO BOJOPOCIEH,
JNUIIAaHHUKOB, TPUOOB M HEKOTOPBHIX MOXOBHUIHBIX, He AuddepeHuu-
pOBaHHOE Ha OPTraHbl M HE MMEHOIee HACTOSIIUX TKaHEH.

MukoOMOHT - TpUOHOIW KOMIIOHEHT Ta/sioMa JUMIAHHUKOB. [Hu(bI
rpuba BIUTHIBAIOT BCEil CBOEH MOBEPXHOCTHIO aTMOC(EpHYIO Biary,
cHaOxawT GUKOOMOHT BONOW M MHUHEPAaJbHBIMH BEI[ECTBAMHM, 3alllU-
IIAIOT €r0 OT BBICHIXaHUS M NPHUKPEIUIIIOT K cydcTpary.

* OAMH W TOT € MUKOOMOHT MOJET BXOJHUTb B COCTaB TOJBKO OJ-
HOT'O BHJa JTHIIAHHHUKOB.

@DuKOOHOHT - aBTOTPOHBII BOJOPOCIEBBIH KOMIOHEHT TaljaoMma
numaiiHukoB. OOBIYHO NpPENCTaBICH OYpbIMH, 3€JICHBIMH WJIH CHHE-
3eJIeHBIMU BogOpocisiMU. B kietkax pukoOuoHTa B pesynprare (HoTo-
CUHTe3a 00pa3ylTCs OpraHMYECKHE BEIECTBA, 4YacTh KOTOPBIX HJAET
Ha nuTaHue rpuba (MUKOOHOHTA).

* OnuH ¥ TOT )X¢ QUKOOHMOHT MOXET BXOIAHUTHb B COCTaB Pa3HBIX BH-
JIOB JIUIIAHHUKOB.

* PacnpocTpaHenue JUIIAWHUKOB: Ha TOYBE, CKajgaxX, KaMHAX, Kope
JIepeBbEB, KPHIIIaX JOMOB.

CTpoeHue nuianHUKoB

TanmoM nHUIIAHHUKOB KMMEET pa3sHOOOpa3sHyI0 OKpacky: Oenyro,
JKENTO-3EJICHYI0, OPAHIKEBYIO, KOPUYHEBYIO, CEPYIO, YEPHYIO U JIp.
e Kaaccupukanusa NMMAWHUKOB MO BHeMIHeMy BHAY (THMY)
Tajaoma:
HAKUINHbIE, WIH KOPKOBbIE, - HMEIOT TAJUIOM B BHUJE TOHKOH KO-
pOYKH, TMPOYHO Cpocuieiicss ¢ cyOCTpaToM U HEOTAEIMMOW OT HEro
(npumepsi: MHUCHMEHHBIM JHINANHUK, TUIIAHHUKOBAs MaHHA);

”
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¢ JINCTOBATHIE - UMEIOT BHJA YCIIYEK WIM IUIACTHHOK, HMPUKPEIUISIIO- cepoyesuna, oOpa3oBaHHAs IPHOOM, HNPHUKPEILILET TAUIOM K CyO-
muxcs K cyOcTpary mydkamu TH(] - pusunamu; oOWTAIOT Ha KaM- cTpaTy U obecnednBaeT a’panuo GUKOOHOHTA.
HSX U KOpe JIepPeBbEB (npumepsl: MapMeins, KCaHTOpHs);

¢ KYCTHCTBIE - HUMCIOT BUJA INPSIMOCTOSIINX KyCTHKOB WIH IIPOBU-
caromeif 0opombl, 00pa30BaHHBIX TOHKHMH BETBSIIMMHCS HHTSIMHU
WIM CTBOJIMKAMH, NPUKPEIUICHHBIMH K CyOCTpaTy CBOMMH OCHOBa-
HUAMH (npumep: ATeJb - OJICHUH NHIIANHUK).

b L —~
eSS
\ O

Puc. 6.15. Pa3pe3 romeomop(bHoro (a) U retepomopdHoro (6) TanNoMoB:
1 - BEPXHAS W HWXKHSAS KOpa, 2 - anbrasbHbIi CNOW, 3 - cepaueBnHa

PasmMHoXeHne nuwanHukos

PasMHOXeHHE JTHIMAWHUKOB - Oecrooe.

¢ Cnoco6bl pa3MHOKeHUS] JUIIAHHHKOB:

¢ BereTaTHBHOE - OCYLIECTBIISCTCS YAaCTSAMH TaJUIOMa;

* M3UIMSIMH - MEIKVUMH BBIPOCTAMH TaJUIOMa B BHAE OyrOpKOB HWIIH
[aJIOYeK, COJCPIKAIIUX HECKOJIbKO KIETOK (UKOOMOHTAa M IOKPHI-
TBIX CHapyXu Kopodl u3 ru¢ rpuba. V3umum CIymmuBaroTCsS € IO-
BEPXHOCTH TajlIOMa M B OJArompHUATHBIX YCIOBHAX IIPOPACTAIOT B
HOBBIE TAJIJIOMBI JHIIaHHUKOB;

' copeamsiMH — QparMeHTaMu TajuIoMa, KOTOpble (GOPMHUPYIOTCS B
(DOTOCHHTE3UPYIOTIIEM CII0€ U COAEPKaT HECKOJBKO KIETOK (UKO-
OMoHTa, OIIeTeHHBIX THudamu rpuda. I[lon naBiaeHmem OoxbIION
Macchl COpeluii MPOUCXOJUT Pa3pblB KOPKOBOTO CJIOS TaJIOMa, CO-
peauu 0cBOOOXKAAIOTCS U PA3HOCATCS BETPOM M BOTOM.

3HavyeHHue JUIIAWHUKOB:
Puc. 6.14. ®opMBl cnoesulla NULWIAAHUKOB: OHMMHU M3 TMEPBBIX 3aCENAI0T 0C3)KU3HCHHBIC TCPPUTOPHH;
a - KopkoBas (HakunHas); 6 - nMcToBaTast; 6, 2, 0- KYCTUCTas; e - COpeauii; e oTMmupas, o0pa3yloT MEepPeTHON W TEM CaMBIM CO3JAIOT YCIOBHS JJIS
X - KyCTUCTOE C/IOEBMLIE HEKOTOPbIX SIMLIANHWUKOB pofla yCHes OOHMTaHHs IPYTHX OPTaHU3MOB;

* SBJISIFOTCS WHIMKATOpPaMHM 3arpsA3HCHUS BO3IYXa;
* HCIHOJB3YIOTCS B KAueCTBE CHIPbS B XUMHUCECKOW (B MPOM3BOJCTBE
CIOHUPTOB M OPTaHMYCCKUX KHCIOT), napproMepHOi (B MPOU3BOJICTBE
apoMaTHYECKUX BEIICCTB) M (apMareBTHUCCKOW (B MPOU3BOJICTBE
JICKapCTB) MPOMBIILICHHOCTH;
MHOTHE JTUIIAHHUKN CIIY)KaT KOPMOM JUIsl XKUBOTHBIX (Mpumep. sre-
JIeM THTAIOTCS CEBEPHBIC OJICHH, KOCYIIH, JIOCH);
e HEKoTopble Buabl (rupodopa, NUIIaHHUKOBAS MaHHA) MOTYT YIIO-

TPEOIATHCS B MUILY YEIOBEKOM.

B

Kuacenpuxanus JUIAAHAKOB 10 TUIIY BHYTPEHHEr0 CTPOCHMS:
(cm. puc. 6.15):

* romMeoMepHble JHIIAMHUKH: TAJUIOM 00pa3o0BaH PBIXJIBIM CILJIETE-
HueM r u¢ rpuba, cpeu KOTOPbIX pABHOMEPHO PACIIONO0KEHBI KIIET-
K{ WIM HUTH BOJOPOCIH; 5

* rerepoMepHble JHIIANHUKH: B TalJIOMe HMeeTcs psan nuddepeH-
LUPOBAHHBIX CIIOEB, KaXIblii M3 KOTOPBHIX BBINOIHAET OINpPEENICH-
HyI0 (QYHKIMIO: BEpPXHUH W HIDKHHH CIIOM (Kopa) - 3allUTHYIO;
ONVH WIH ABAa a1b2aibhblX (POTOCHHTE3UPYIOMNX) ciios, obOpa3o-
BaHHBIX BOJOPOCISAMHM, - (POTOCHHTE3MPYIOLIYI0 M 3alacarollylo;



236 > CnpaBo4YHUK no BUO/ZOTUU <

7. PacreHums

7.1. O6wan xapaKTepMCcTMKa pacTeHu#
[Mpu3Hakn pacteHun

PacTteHue - 3TO MHOTOKJICTOYHBIH 3YKapHOTHYECKHH OpraHH3M,
CIOCOOHBI CHHTE3UPOBATh OPTaHUYCCKHUE BEIIECTBA W3 HEOpPraHHYe-
CKUX B Hpouecce GpoToCHHTE3a.

Boranuka - KOMIUIGKC HayK O PacTCHHUSX, U3ydYarol[UX HX KIIACCH-
GbuKaluo, 3BONIONMOHHOE Pa3BUTHE, BHEIIHEE U BHYTPCHHEE CTPOCHHE,
XHMHYECKUH COCTaB, MPOLECCHl XXKHU3HEACATCIbHOCTH, Pa3MHOXCHHE,
9MOpHOHANBHOE PAa3BUTHE, B3aMMOOTHOLICHUS C OKpYJKaromeld cpenoi,
reorpaguyeckoe pacnpocTpaHeHNE, HCKONAaeMble PACTCHUS H JIP.

e Baxnelimne OTIHYATEJbHbIC NIPU3HAKA PAaCTEHHIi:
* HalU4He IUIOTHBIX KJIETOYHBIX CTEHOK, COCTOSIIMX M3 LEJUTIOJIO3HI;
MOTJIOIIEHNE MHUINN ITyTEM BCACBIBAHUS;
* HaJM4HMe IUIACTHUJ C XJIOPOIJIaCTOM;
* HaJuuue OOJBIIMX KICTOYHBIX BAKYOJIEH C KICTOYHBIM COKOM;
* 3alacHBIM YIJIEBOJOM SBIISETCS Kpaxmal;
* DPa3sMHOXCHME U PACCEIEHHE - CIIOPAMH WM CEMECHAMHU.

JlomoaHuTeIbHbIle NPU3HAKH (HE SBIAIOTCS OOIMMH IS BCEX
Ipynn pacTeHui):

* IPHUKPEINICHHBIH 00pa3 >KU3HHU;

* HEOTrpaHWYEHHBIH POCT;

* CBOCOOpA3HBIC JHCUZHEHHblE UUKIbL

M CBOGO6p33HHe CIOCOOBI 3aKJIaIKU OpPraHOB.

PacnpocTrpaneHue pacTeHMii: pacTEHHs 3aceldloT IMOYTH BCHO
IIOBEPXHOCTh CyIIH (B TOM 4YHCIJIC 3HAYUTEIbHBIC YYaCTKH OE3BOIHBIX
IyCTHIHb, TOIKUX OOJIOT M TOp) U BCE NPECHBIE M COJCHEIE BOJOEMEI
(pexu, o3epa, Mopsi W OkeaHbl J0 Oompmmx riryouH). OcobenHno Gora-
Thl BUJAMHU PACTCHHUIl TPOMHMUYECKHUE PETHOHBI.

U3BectHO oxoso 400 ThIc. BHOOB pacTeHHi. Mx obmas OGuomacca
B Ouocdepe - npumepro 1850 mupa. T; €XKErofgHO PacTCHHS CO3JAIOT
170 Mipa. T OPraHUYECKOTO BENIeCTBa.

Knaccudukauma pacteHun

¢ IlogmapcTBa pacreHmii:
* HHU3IIHNE PACTCHUS,
¢ BBICHIME pACTCHHUS.
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Husmue pacTeHMsi - MOALAPCTBO PACTCHUH, KOTOpPBIE HE HMEIOT
TKaHEH WIM TeNOo KOTOpPhIX He Au(p(EepeHUUPOBAHO Ha BETCTATHBHBIC
OpraHbl - KOpeHb, crebenb U JIUCThA. BO3HMKIM OKOJIO 2 MIIpA. JIET Ha-
3an1. K HM3mUM pacTeHHsM OTHOCSTCS BOAOPOCTH (cM. m. 7.2).

Bpiciiue pacTteHus - MOJIAPCTBO BHYTpPCHHE M BHeliHe nudde-
PCHIMPOBAHHBIX PACTCHUIl, T.e. PACTCHHUIl, HMCIONIMX Pa3THMYAIOIINACCS
CBOUMH (QYHKIMSMH TKaHH H OPTaHbl Pa3HOW CTENEHH CIOKHOCTH.
Bosuukan okono 430 MiH. JeT Ha3aa, HacuuThiBaloT Oosee 300 ThIC.
BHJIOB.

e CucTremMaTHka pacTeHHil (B CKOOKax NMPUBEICHBI MPUMEPHI):
" otnen (IlokpeiToceMeHHEIe, WM L[BETKOBEIE);
e Kiacc (IBYIONBHEIE);
* TOpPSNOK (KOPHUYHUKOI[BETHHIE);
* ceMelcTBO (TIACICHOBEIE);
* pon (macnen);
BH[ (TTaciieH YepHBIH).

3HayeHne pacTeHun

3HaveHne pacTeHHii:

* OHH 00ecre4yHBarOT KHCIOPOAOM BCIO IIIAHETY;
OUYHINAIOT BO31yX OT JBYOKHCH YIIIEpPOJa;

* (opMupPYIOT (QUTONEHO3BI, B KOTOPHIX OOUTAIOT IPEACTAaBUTEIN
JIPYTUX LAapCTB JKUBBIX OPTraHU3MOB;

* SBJSIOTCS MCTOYHUKOM OPraHMYECKOI'O BELIECTBA ISl KUBOTHBIX M
YEJI0BEKa;

* SBISIOTCS HCTOYHHKOM CBHIPBSI JJIsI XUMHUYECKOH, OyMa>KHOH, TeK-
CTHWJIBHOH, CTPOUTENHbHON, MeOeTbHOH, (papManeBTHUECKOH W psaa
IpyTUX OTpacyiedl MpOMBIIUIEHHOCTH;

* CIy’aT TOIUINBOM;

* SABIAIOTCS NPOAYKTaMH IHUTaHUS YesOBeKa (3JTaKu, OBOIIH, QPYKTHI,
STOJIBI);

* HMEIOT JCTeTHYECKoe 3HaueHne (KOMHATHBIE PACTCHUS, 3€lCHBIC
HAaCaX/IeHHUs TapKOB, CKBEPOB, aJlIeH U T.1.).

7.2. Bopopocnu
O6Lan xapakTepucTuka Boaopocnen

Boaopocan - 3T0 MHOrOKJIETOYHBIE, IPEUMYLIECTBEHHO BOJHEIE,
JyKapuoTH4YeCcKne (OTOCHHTE3NPYIOIIHE OpTaHU3MEI, KOTOpHIe HeE
MMEIOT TKaHEeH WM Tello KOTOphIX He nuddepeHnrpoBaHO Ha Berera-
THBHBIEC OpPTaHHI (T.€. OTHOCSIIHECS K IOAIAPCTBY HU3IIUX PacTEHUN).

¢ CucTeMaTHYecKHe OTAeJBI BOAOPOCel (pa3auyaroTcs IO CTPYK-
Type Taimiaoma, Habopy (OTOCHHTE3HMPYIOIIMX IUTMEHTOB M 3a-
MACHBIX MHUTATCIbHBIX BELICCTB, OCOOCHHOCTSAM Pa3MHOXCHHUS U
[UKJIOB Pa3BUTHS, MECTOOOUTAHHUIO U T. I.):
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¢ 30J0THCTHIC;

* 3eneHsie (Rpumepsl, CIUPOTUPA, YIOTPHUKC);

* Kpacusie (npumepsor: nopdupa, duniodopa);

* Bypsie (npumepsr: necconus, pykyc);

XapoBele (npumepsl: Xapa, HUTEIIA);

* JluatomoBbie (npumep: nukmodopa) u ap.
KonudectBo BUIOB Bomopocieit - 6onee 40 Thic.

¢ Cpena oOuTaHus BOAOPOCJIEii: IPECHBIC U COJEHBIE BOJOEMBI, BIIaXK-
Hasl TI0YBa, KOpa JEPEBbEB, rOPsAYUEe UCTOUYHUKH, JICAHUKUA H T.JI.

e DKOJIOTHYeCKHe IPYNNbI BOJOPOCJeii: IIaHKTOHHbIE, OCHTOCHBIE

(cM. c. 222), HazeMHBbIEe, IOYBEHHBIC U JIp.

InankToHHbIe QOPMBI NpPENCTABIEHBI 3€NCHBIMH, 30J0THCTHIMU
U KENTO-3€JCHBIMH BOJOPOCISIMHU, MMEIOLIMMHU CHEIHalbHBIE MPUCIIO-
coOJyieHHs A 00JIeryeHusl NepeHoca BOAOM: yMEHbUIAIOIUE NIOTHOCTD
OpraHu3MoB (ra3oBble BaKyOJH, BKIIOYEHHS JIUIHUAOB, CTYICHUCTYIO
KOHCHCTCHIIMIO) M YBEJIMYUBAIOLINE HMX IMOBEPXHOCTH (pa3BETBICHHBIC
BBIPOCTBI, MPUILTIOCHYTYIO MM BHITAHYTYIO GopMy Tena U ap.).

BentocHble GopMbl 00HMTAIOT HA JHE BOJOCMOB WM OOBOJIAKHU-
BalOT HAaXOMASILIMECs B BOJE NPEAMETHI; K CyOCTpaTy NPUKPEIUISIOTCS
pusounamu, 0a3adbHBIMU IMCKaMM M NpUCOCKaMH. B Mopsx u okea-
HaXx OHHM MPEACTaBICHBl INPEUMYILIECTBEHHO OYphIMH M KpPacHBIMHU
BOJOPOCISAMH, a B INPECHBIX BOJOEMax - BCEMH OTAeIaMH BOJOpOC-
nei, kpome Byprix. BeHTOCHBIE BOAOPOCIH COAEPKAT KPYMHBIE XIIO-
pOMJIacThl C BBICOKUM COAEpXKaHMEM XJopoduiuia.

Ha3emuble, uiy BO3QYLIHBIE, BOAOPOCTH (3TO OOBIYHO 3eleHbIC
win JKenro-3eiaeHsle BOJOpPOCIU) 00pasyroT HaleThl M IUICHKH pas-
JUYHOTO L(BETA Ha KOpE JIEPEBbEB, BIAXKHBIX KAMHSAX M CKajax, 3a0o0-
pax, KpbIlIax JOMOB, Ha ITOBEPXHOCTH CHera W jpaa u T.n. Ilpu Hemoc-
TaTKE BJard Ha3eMHbIE BOJOPOCIH MPOMUTHIBAIOTCS OPTAHMYECKHUMHU U
HEOPraHMYECKUMHU BEIIECTBAMH.

[HouBennsle Bomopocnu (B ocHOBHOM JKenTo-3eieHble, 30J0TH-
cThle U J[MaTOMOBBIC) XHUBYT B TOJILE MTOYBEHHOTO CIOS Ha IIyOHHE
mo 1-2 m.

Oco6eHHOCTU CTPOEHUS BOAOpOCHEN

Teno Bomopocieil He pa3feneHo Ha BEreTaTUBHBIC OPTaHbl U TMpEa-
CTaBJICHO IPOYHBIM B YNPYTHUM maanomom (croesuujem). CTpyKTypa
TaljoMa - HUTYaTasg (npumepsl: yIOTPUKC, CIIUPOTUPA), IUIACTHHYATASL
{npumep: namuHapus), pa3BeTBICHHAS WIM KYCTUCTas (npumep: Xapa).
Pasmepsr - or 0,1 MM 10 HECKOJBKHUX JECATKOB METPOB (y HEKOTOPBIX
OypeIX M KpacHbIX Bojgopocineil). Tammom pa3BEeTBICHHBIX M KYyCTH-
CTBIX BOJOPOCIEH - PACCEUCHHBIH M MMEET JUHEHHO-UJIEHHUCTOE CTpOe-
HHE; B HEM MOXXHO Pa3IMYUTh TJaBHYIO OCh, «JIHCThS» U PU3OUIBL.
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Y HEKOTOPBHIX BOAOPOCIEH HMEIOTCSA CIEIUAIbHBIE 6030YUiHbIE
ny3vipu, KOTOpBIE YIEPKMBAIOT CIOCBUILE y IOBEPXHOCTH BOJIBI, IIe
€CTh BO3MOJKHOCTb MaKCHMallbHOTO YJaBIMBaHMs cBeTa i ¢oro-
CUHTE3a.

TamioM MHOTMX BOJOPOCJIEH BBIIENSACT CIU3b, KOTOpas 3alOJHIET
UX BHYTPEHHHE MOJOCTH W YAaCTHYHO BBIBOJUTCS HapyxKy, IoMoras
Jy4lle yAepXUBaTh BOAY B NPEHATCTBYS 00E3BOXKHBAHUIO.

Kaerku Tannoma Bopopocieill He nuddepeHIpOBaHbl U UMEIOT
MPOHULIAEMOI0 KJIETOYHYI0 000JIOYKY, BHYTPEHHUH CJOH KOTOpOH
COCTOMT M3 LEJUIIOJIO3bl, @ HapYXKHBIH - U3 MEKTUHOBBIX BeLIeCTB M (Y
MHOTMX BHAOB) psiia 10OABOYHBIX KOMIIOHCHTOB: H3BECTH, JUT'HHHA,
KyTHHa (3aJep>KUBAIOIIEro yJIbTpadHONETOBBIC Jy4Yd M Ipefoxpa-
HSIOIIEr0 KJIETKHU OT M3JIMLIHEH IOTepH BOABI B IEPHUOJ OTIUBA) M AP.
0O060104Ka BBHINOJIHSACT 3aLIUTHYIO U ONOPHYIO (QyHKLMHU, obecrneynuBas
IpU 3TOM BO3MOXHOCTH pocta. [Ipu gedunute Brarm 0OONOYKH 3HA-
YUTEIbHO YTOJIIAIOTCS.

[urommna3zMa kieTku y OONBIIMHCTBA BOAOpOCIel oOpa3yeT TOH-
KU CJOW Mexay OONbIION LEHTPaNbHOW BaKyOIbI0 M KICTOYHOM
CTeHKOH. B muTomnaszmMe MMEIOTCS OpraHeNIbl: Xpomamoghopwl, >HAO-
IUIa3MaTHYECKUH PETHKYJIyM, MUTOXOHIPHH, ammapaTt [ oJbIkxu, pH-
60COMBI, OJTHO WJIM HECKOJIBKO A1ep.

Xpomatodopsl - 3TO OpraHe/uibl BOIOpPOCIeH, comepxkamue ¢o-
TOCHHTE3HpYIONMe MUTrMeHThl, pubocomer, JJHK, nunuaHsie rpanyist
U nupenoudvl. B oTauYMe OT XJOPOIJIACTOB BBICHIUX PACTEHUN Xpoma-
Todopel 6onee pasHoOOpa3Hbl M0 Gopme (MOryT OBITH YalICBUIHBIMU,
JCHTOBUAHBIMH, IJIACTUHYATHIMM, 3BE3QYaThIMHM, NUCKOBHIHBIMH U
Ip.), pa3Mepam, 4HCIy, CTPOCHHIO, MECTOIOIOKEHUI0 U Habopy GoTo-
CUHTE3UPYIOUIUX MUTMEHTOB.

Y MEeNnKOBOIHBIX (3e7eHblx) Bomopociieil (OTOCHHTE3UPYIOLUIUMU
NUTMEHTaMH SBJIAIOTCA B OCHOBHOM xyopodusnbl a u b, morioma-
IOIMEe KPACHBIN M JKENThI CBET. Y OYpbIX BOIOPOCICH, OOUTAIOMINX Ha
CpenHUX TIJIyOMHAaxX, KyJa HNPOHUKAET 3CJICHbIH W CHUHMU CBeT, ¢oro-
CUHTE3UPYIOIIMMU MUTMEHTAMHU SBJISIOTCS XJIOPOQUIIBI @ U C, a TaK-
JKe KapoTHH U (QYKOKCAHTHUH, uMeouue Oypbiii uBer. Y KpacHbix
BOJOpoCIei, obutaronux Ha riaybuHax mo 270 M, GOTOCHHTE3UPYIO-
IIMMH TUTMEHTAMHU SIBIASIOTCS xJopoduin cl (XapakTepHBIH TOIBKO
IUISL 9TO¥ TPYMIBl PacTEHHI) U HMEIOUIME KPACHOBATYIO OKpacky (u-
KOOWJIUHBI - QUKOIPUTPUH, (PUKOUMAHUH U ammoDUKOIUAHUH, XO-
pOILIO MOTJIOIIAIONINE CUHUE U (PHOIETOBBIC TyYH.

IInpenouanl - ocoOble BKIIOYEHHS, BXOAALINE B COCTAB MAaTPUK-
ca xpomaTtodop M sBIAOMIMECS 30HOH CHHTE3a M HAaKOIUICHHS 3amac-
HBIX MUTATENBHBIX BELICCTB.

3anmacHble BeLIeCTBA BOJOPOCJIEi: Kpaxmal, TNIMKOTEH, Macla,
oJucaxapuasl U ap.
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PasmMHoXxeHne Bopgopocneun

BOI[OpOCJ'[I/I Pa3sMHOXAKTCA 0ECIOJBIM UTOJOBBIM yTEM.

Opranpl pa3MHO:KeHUsI BoJoOpocJieil (0OJHOKICTOYHbIE):

criopaHruu (OpraHbl 0ecIooT0 pa3MHOXKEHNS);
raMeTaHruu (OpraHbl MOJOBOTO Pa3MHOXKEHHUS).

Cnoco0bl 0ecrmoJyioro pa3MHOMKEHHUSI BOAOpPOCJIeii: BereTaTMBHOE

(Q)paFMeHTaMI/I TaJ'IJ'IOMa) WIN OAHOKJIETOYHBIMHU 300CHOpaMH.

®opMBbI MOJOBOr0 Mpouecca y BOIOPOCJIeii:

uzozamus - CIMSHUE OJAMHAKOBBIX 10 CTPOEHHUIO M BEIHYHMHE MOJ-
BHKHBIX TaMer,

2emepozamun - CIVISIHAE TIOJBH)KHBIX TI'aMeT Pas3HBIX pa3mepoB (0o-
Jee KPYIHYI0 CUUTAIOT JKEHCKOH),

002amus - CIVSIHUE KPYNMHOW HEMOJBHMXHOW SHIEKIETKH CO cIep-
MaTO30UJIOM,

KOHBI02auuAa - CIVSIHWE COJCPXKHMOTO JBYX HECHEIHAIU3UPOBaH-
HBIX KJIETOK.

IMonoBo#i mpornecc 3aBepmiaercs 00pa3oBaHMEM AUIUIOUAHON 3HUTro-

ThI, U3 KOTOpO# (opmupyercs HoBas 0co0b WK 00pa3ylOTCs IOJIBHXK-
HBIE JKI'YTUKOBBIE 300CHOpbI, CIyXKalllue AJsl PAcCeNIEHUs] BOIAOPOCIH.

Oco0eHHOCTH pa3MHOKeHHsI BOAOpOCIeii:
y HEKOTOPBIX BHIOB BOAOPOCIEH Kaxaas 0coOb crocoOHa (hopmu-
poBaTh (B 3aBHCHMOCTH OT BPEMEHH ToJa WM YCIOBHH Cpejbl) U
CHOPBI, M TaMeTBhl;
Yy OTHENBHBIX BHIOB BOAOpPOCHeil GyHKIHU OECIoNoro U MoJOBOTO
Pa3sMHOXKEHUsS] BBHIMONHAIOT pasHble 0coOu - cnopogumur (OHU
00pa3yloT cropel) u camemogumot (OHU GOPMHUPYIOT TaMeETHI);
B IHMKJIe Pa3BUTHSI MHOTHX BHJOB BOJOpocieil (KpacHBIX, OYpBIX,
HEKOTOPBIX 3E€JICHBIX) HAONIONAeTCsl CTPOroe 4epeiaoBaHHE IOKO-
JNeHUH - ciopoduTa U rameTouTa;
raMmeTsl BOAOPOCIeH, Kak NpaBMio, 00JIaZar0oT TAaKCUCAMH, OHpe-
JNeNSIONIMMH HamnpaBlieHHe WX JIBHKEHUS B 3aBHCHMOCTH OT HH-
TEHCHBHOCTH CBETa, TEMIEPATyphl U T.IL.;
6E3XI'YyTHKOBBIC CITOPHI COBEPLIAIOT aMeOOMIHOE NBIKEHHE;
Yy MOPCKHMX BOJOPOCIEH BBIXOJA CIIOP MJIM TaMeT COBIIagaeT ¢ IpHU-
JMBOM; MEPHOJ MOKOsSI B Pa3BUTHM 3UTOTHI OTCYTCTBYET (T.e. 3UIO-
Ta HAaYWHAeT Pa3BUBATBCS CPa3y ke IMOcie OIUIOAOTBOPEHHUS, YTO-
OBl He OBITH YHECEHHOH B MOpE).

3HayeHne Bogopocnen

3HauyeHue BoAopocCJeii:
OHH 3a c4eT GOTOCHHTE3a MPOJYLHUPYIOT OpraHUYECKUe BEIECTBA,;
HaChIIIAIOT BOAY KHCIOPOAOM M IMOTJONIAIOT U3 HEe JABYOKHCH YrI-
nepona;
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SBJIAIOTCA NUIIEH AN BOJHBIX KUBOTHBIX;

SABJIAIOTCA POJOHAYaJIbHUKAMU PACTCHMH, 3aCENMBIINX CYLILY;
Y4acTBOBAJIM B 00Pa30BaHUU TOPHBIX M3BECTHSIKOBBIX M MEJIOBBIX
MOpOJI, HEKOTOPBIX BUJOB KaMEHHOI'O YTl M FOPIOYHX CIIAHIEB;
3eJIeHbIe BOJOPOCIHM OYMINAIOT BOJOEMBI, 3arpsA3HEHHbIC OPTaHHU-
4ecKMMH 0TOpocamu;

UCHOJB3YIOTCS YEIOBEKOM KaK OpPraHHYecKHe yJOoOpeHHs M KOop-
MOBBIE JI00aBKH B PAallHOH XUBOTHBIX;

UCIOJIB3YIOTCS B OMOXMMUYECKOH, MUIEBOH M mapdroMepHOH Mmpo-
MBILIUIEHHOCTH JJIS HOJy4YeHUs OeNKOB, BUTAMHHOB, CIIUPTOB, Op-
raHM4YeCcKUX KHCIOT, alleToHa, iona, Opoma, arap-arapa (Heo0xo-
UM JUIs U3TOTOBJIGHHS MapMmelajia, MacTHJbl, cydue U T.I.), Ja-
KOB, Kpacureleil, kies;

MHOTHE BUJbI HCIOJb3YIOTCSA B IHILY YeJIOBEKOM (JJaMHUHApHs, He-
KOTOpBIE 3€JIeHbIE U KPacHbIE BOAOPOCIH);

HEKOTOPbIC BHJBl NPUMEHSIOTCA MU JICUEHUH DaxuTa, 300a, XKe-
JNy0YHO-KUIIEYHBIX U APYTHX 3a00JI€BaHUM;

WI U3 OTMEpPUIUX BOJOpociell (campomeib) HCIONb3yeTcs B Ips-
3elIeYeHHH;

MOTYT BbI3bIBATh «IIBETCHHE» BOJBI.

B Kpacuyro kuury Pecnybnuku Bemapycek 3aneceno 8 BHIIOB BOJO-
pocieii: xapa rpy0as, HuUTe/UIa Tpalno3Hasd, OaTpUXoCIepMyM YeT-
KOBHJIHBIH, CAIbBUHUA H JP.

3eneHble BOAOPOCHH

Cnuporupa
MecTooO0uTaHHe: NPECHBIE CTOSYME W MEMJIEHHO TEKYIIHE BOJO-
eMBl, Ile OHa 00pa3yeT THHY SPKO-3€JIEHOTO I[BETAa; pacrpocTpa-
HeHa B benapycu.
®opma TeJa: TOHKAs HUTEBU/HAS, KIETKH PACIIOJIOKEHBI B OJJUH PAL.
Oco0eHHOCTH  CTpOeHHd 123 4
(puc. 7.1) KIETKHU - IWINH- 1
JIpU4ecKoil GOpMBI C XOpo-
IO BBIPAXEHHOH KIETOY-
HOM CTEHKOM; MOKPBITHI MEK-
THHOBOW 000JIOUYKOW W CIIH-

Puc. 7.1. Cniuporupa:
3UCTBIM uexjioM. Xpomarto-  1- aapo, 2 - uutonnasma, 3 - Xxpoma-

dop NEHTOBWAHBIHA, CIIH- Todop, 4 - KNeTo4Has CTeHKa
paJIbHO 3aKpy4eHHbIH. Bakyosb 3aHMMaeT GOJBIIYI0 YacTh KJIETKH.
Snpo pacrnoyioKEeHO B LEHTPE M COCNUHSETCS TAKAMHU C IPUCTEH-
HOHM IIMTOIUIa3MOH; COACPKHUT ralmjJOuAHbIA HaOOp XPOMOCOM.
Pa3MHoKeHHe: Oecnoyioe OCYNIECTBIAETCA IyTEM pa3pblBa HHUTH
Ha KOPOTKHE Y4acTKHu; cropooOpa3zoBaHue orcyrcTByeT. Ilonosoii
npoyecc — xoHboranus. [Ipu 3ToM aBe HUTH BOJOpOCIEH OOBIYHO
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pacrnojaraiTcs HapauleIbHO Ipyr APYry M CPacTaloTCs MPH I0-
MOIIM KOMYJISIIMOHHBIX BBIPOCTOB MJIM MOCTHUKOB. 3aTeM 000J0YKH
KJIETOK B MECTaxX CONPUKOCHOBEHHS HUTEH pacTBOPSIOTCS, 00pasys
CKBO3HOW KaHaj, 4yepe3 KOTOPbI COAepkKUMOE OTHOW U3 KIETOK
nepeMeIaeTcs B KIETKY JpYroil HUTH W CIHBAeTCs C ee IpOoToIJa-
cTOoM, 00pa3ysi 3UrOTy C MJIOTHOW 000J0YKO#. 3UroTa ASTUTCS MEii-
030M; 00pa3yrTcst 4 sapa, TpU U3 HUX MOTHOAIOT; U3 OCTaBIIEHCS
KJIETKH TOCJIE MEepHoJia MOKOs pa3BUBAETCA B3pocias 0coOb.

* VYaorpukc

* MecTooGUTaHUE: NIPECHBIC, PEXKE MOPCKHE M COJOHOBATHIE BOJO-
eMBI, [I0YBa; pacnpocTpaHeH B benapycu.

e JKusHeHHbIHi HUKJI (cM. c. 64) - CIOXHBIA, C YepeAOBAHUEM IIO-
JIOBOTO M 0ECHOoJIOTO MOKOJEHUN: MHOTOKJIECTOUHBIA 2amemoghum
(momoBoe moOKoJieHHE, (POPMUPYIOIIEe TraMeThl) CMEHSIETCS OJHO-
KJIETOYHBIM cnopogumom (OecToNbIM TOKOJICHHEM, CIHOCOOHBIM
00pa30BBIBATH CIIOPHI).

e @dopma Tesa ramerouTa: HUTCBUAHAS, HEPAa3BETBICHHAS;, B BO-
noemMax (pOpPMHUPYET SIPKO-3eJCHbIe KYCTHKH BBICOTON 0K0J0 10 cMm.

* Oco0eHHOCTH CTpOeHHS Ta-
meTopurta (puc. 7.2): KIETKHU -
LUIMHIpHYECKO (opmbl, TO-
KPBITHI TOJICTON IIEJTIOI03HOU
000JI0OYKOH, PACIOIOKEHB B
onuH psan. Hutu Tannoma mpu-
KpersioTest K cydcrparty Gec-
[[BETHOW KOHH4YECKOH O0a3aib-
HOM KJICTKOM, BBIIOIHSIOLICH
¢byukuuu pusouga. Bce kier-
KH, KpoMme 0a3anpHOU, cIo-
COOHBI ACNUTHCS, O0YCIOBIH-
Basg HENPEPHIBHOE HapacTaHUE
tamnoma. Xpomatodhop uMeeT
BHJl IUIACTHHKH, 00pasyiorieit Puc. 7.2. Yiorpukc:
HE3aMKHYTBI  MmOscok mam @ 0 - o6Wwuid BUA n dparmeHT HUTH

KOJIBIIO (HHHHHHP) BIOJIb KJIC- C 300CnopaMu u rametTamu; B - 300-
o cnopa; 3, 0- raMeThl U Ux konynauma
TOYHOM CTCHKH.

¢ Crpoenue cnopodura: cnopodur oOpa3oBaH OAHOI OE3KIyTHKO-
BOH KIETKOH, KOTOpash MHpeACTaBiseT COOOW 3HMroTy, OKPYKEHHYIO
MJIOTHOW 000J0YKO# M CHAOKEHHYIO CIIM3UCTON HOXKOH, KOTOPOit
cropogUT IpHUKPEIUsIeTCss K cyOcTpary.

e Pa3MHoxkeHHe:
- fecnonoe - NyTeM pacnaja HUTH HAa KOPOTKUE YYaCTKH WM IIy-
TeM 0o0pa30BaHMs XKTYTHKOBBIX 300cmop (B OQHOHM KieTke o0Opa-
3ytoTcs 4 300CcOpHI);
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- RONOBON npoyecc - W30TAMHBIHA; TOCIE OIUIOAOTBOPEHHS 3HUTOTA
[UIaBaeT, 3aTeM OCEeNaeT Ha JHO, TEPseT KTYTHKH U obpasyeT cio-
podur. Tlocne mepuoma mokos siApo cropodurta genutcs, obpa-
3yIOTCS 300CMOPBI, KOTOPBIE 3aTeM IIPOPACTAIOT.

XapoBble Bogopocnam

XapoBsbie Bogopocau (uiu Xapo¢uThl) - BBHICOKOOPTaHHU30BAH-
Hasg TpyIa MPECHOBOJHBIX BOJOPOCIEH IJIMHOW OT HECKOJbKUX Je-
CATKOB CAHTHMETPOB JI0 HECKOJBKMX METPOB, [0 BHEIIHEMY BHJIY IIO-
X0KMX Ha BBICIIME PACTCHHS - XBOUH (pUC. 7.3).

MecTooOMTaHMe: YKUCTBIE MPECHBIE BOJAOEMBI C JKECTKOH BOIOM,
HACBHIIICHHOH pPAacTBOPUMBIMH COJSIMU Kanblius, Ha riaybune 1-5 m
GoJsiee MeTpPOB; 00Pa3yIOT 3apOCIU Ha MIMCTOM WU MECYAHOM JHE.

B uncthix Bogoemax benapycu BcTpedaercs HHMTEIA palMo3HAas.

OcoOeHHOCTH cTpoeHHsi: Te
JI0 MyTOBYATO Pa3BETBJICHHOE, €ro
rnaBHas och («cTebenb») pacuie-
HEHa y3J1aMH Ha JUIUHHBIE (10 1 M)
Mexgoy3nusa. Kaxmoe Mexaoys-
nue o0pa30BaHO OJHOW MJIMHHOM
MHOTOSIICPHON  KJIETKOM, 4YacTo
MOKPBITOH KOpkoil. OT Kaxaoro
y3J1a OTXOJIUT II0 YeThlpe H Ooiiee
OOKOBBIX MMOOETOB  («IHCTHEBY).

Puc. 7.3. Xapa:

a - o6bwuit BMA Tannoma; 6 - opratsbl
NON0BOro pa3MHOXEHUA,
OpFaHLI NPpUKPEIIICHUA TalllioMa B - WWUTOK aHTepuaunsa co cnepmaTto-

K cyGCTpaTy - HHUTEBHUIHBIC pH- FeHHbIMU HUTAMMU, 1-00r0HMl71;

3ouabl. XpoMaToQopsl COmEpKaAT 2-aHTepuAnii

XJ0poGuIbl au AU KapOTHHOUABI. 3alacHbIil MPOAYKT - Kpaxmail.
PasmHoxkeHHe:

* ofecnonoe - xnyOeHbKAMHU MM YYacTKaMH TaJUIOMa; CIIOPbI HE
o0pasyrTcs;
* non060Il npoyecc - OOTAMHBII.
OpraHbl N0J0BOr0 Pa3MHOMKEHHS - MHO2OKIEMOUHble-, MYXCKUE
- aHTepuIuu (B KOTOPBHIX Pa3BUBAETCA IO HECKOJIbKO COTEH JABYXKIY-
THKOBBIX CIEPMAaTO30MJOB) U JKEHCKHE - OOTOHUHU (B KaXXIOM M3 HHX
oOpasyercs ofHa sitnekiaeTka). CrnepMaTo30uabl NPOHUKAIOT K sidle-
KJIETKE 4Yepe3 Iejdb B OOrOHMHU. [lociie OmiIoJOTBOPEHHUS pa3BUBACTCS
oocrmopa (3Urora) ¢ TOJCTOW 00ONIOYKOM, KOTOpas mpopacTaeT Mmocie
MepHO/ia MOKOS.

KpacHble 1 6ypble Bogopocam

¢ Kpacubie Bogopocin
+ OOuTalT B MOpsAX M OKeaHax (MHOrJa B NPECHBIX BOJOEMax) Ha
rinyoune 6onee 200 metpoB. B Pecny6nuke Bemapych BcTpeuaeTcs
BHJ OaTpaxocmepMyM 4YeTKOBUIHBIN (3aHeceH B Kpacuyrw knuzy).
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Pa3zmeps! TaimioMa - OT JI0Jed MUIUIMMETpPa 10 HECKOJIbKUX JAeCAT-
KOB CAaHTUMETPOB (OOJNBIIUHCTBO BUIOB).

dopma TaymiiomMa - HUTYATasA, KyCTUCTasl, IUIACTHHYATAs, KOPKO- U
KOpaJUIOBHJHAS U JIp.

LIBeT - OT APKO-KPACHOTO /10 I0oy0O0BaTO-3€JIE€HOT0 U XKEJITOrO.
CTpyKTypa TajjiomMa - HUTYaTas WIM IJIacTHHYaTas.

OpraHbl OPUKPENJICHUS - PU3OHUIbI, HPUCOCKHU, MOJOLIBBI.
Xpomartodopsl IacTHHYATBIE, COIEpPKAT XJIOPOPULIBl a U c! u
MUTMEHTBl UKOIPUTPHUH (KPACHBIN) U GUKOUHMAHUH (CHHHUIL).
PasmHoxarTCst 6ecrnosibiM (CriopaMK) M MOJIOBBIM IyTeM. B nukie
pa3BUTHS OOJIBLIMHCTBA KPACHBIX BOJOPOCIEH NPOMUCXOAUT uepe-
JIOBaHKME MOKOJEHUH - rameTodura U crnopodura.

Bypbie Bogopocin.

D10 - Hauboliee BHICOKOPa3BUTHIE (IO MOP(OIOrHYEecKOW U aHATO-
MHUYECKOH AudPepeHIHpPOBKE TATIIOMa) CPEIU BCEX TIPYIIN HHU3IIUX
pacTeHui; OHU, BOSMOXHO, SBJISIOTCSA HMPEAKAMH BBICUIMX PACTCHUI.
O6uTaroT B MOpsix U okeaHax (00bryHO Ha riryouHax 40-100 m).
Pa3meps! Tamioma - oT HeckoJIbKuX cantuMeTpoB 10 100 M u Gonee.
dopma TauioMa - BETBUCTO-KYCTHCTAas, IUIACTUHYATAs MIM JIEH-
TOYHAs, pacuJeHeHHas Ha cTeOJie- U JIMCTOBUHBIE KOPraHbD».
IBer-xenToBaTo-0yphIid.

CTpyKTypa TajyioMa - IUIACTHUHYATas WIN JEHTOYHas. Y OOJbLIMH-
CTBa MpPEACTABUTEICH TaZIOMbl HMMEIOT JIOXHO- WJIM MCTUHHO-
TKaHEBOE CTpPOEHHE (BBIAEIAIOT aCCUMUIISLIMOHHbBIE, 3amacarollue,
npoBoJsiiue TKaHu). Hekoropsie mpejpcTaBUTENN HMMEIOT BO3IYII-
HbIE KarcCyJybl Ui MOJIEPKAHUS BEPTUKAIBHOIO MOJO0XXEHHS B BOJE.
OpraHbl NPUKPEIUICHUS - PU3OMJABI WK 0a3ajbHBIA JUCK - AMC-
KOBHJHOE pa3pacTaHUe B OCHOBAHUM TajloMa.

Tannom paspacrtaercs B pe3ylbTaTe BCTABOYHOI'O POCTa MM 3a
CYET JIeJICHHS] BEPXYLICUHBIX KJIETOK.

Xpomatodopsl MIacTUHYATBIC, COAEPIKAT XJIOPOGUIUIBI a U C U
MUTMEHTBl KAPOTHH M (YyKOKCAaHTHH (MMEIOT OypbIil LBET).
Pa3muoxatoTcst OecronbiM (cropamMu) ¥ HOJOBBIM myTeM. [lepuon
[IOKOSI B Pa3BUTUHU 3UTOTHl B HOBYIO 0CO0b OTCYTCTBYeT. B numkie
pa3BUTHA OOJIBIIMHCTBA OYypbIX BOJOPOCIEH MPOUCXOAUT Yepeno-
BaHHE MOKOJICHUH - rameToduTa U crnopodura.

7.3. O6uwas xapaKTepucTuKa BbICLUUX PacTeHUM

Bbicmine pacTeHHsl - 3TO MHOTOKJIETO4YHbIe (oToTpodHBIE Opra-

HU3MBI, [IPUCIIOCOOJICHHBIE K JKM3HU B HA3eMHOH Cpeie U XapaKTepu-
3yIOIIMECcs NPAaBHIbHBIM YEpElOBAaHHEM II0JIOBOTO M OECroyoro IMoKo-
JNeHU ¥ HanuyueM AudQepeHHPOBAHHBIX TKAHEH U OpPraHOB.
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* OCHOBHbIE MPHU3HAKH, OTJIMYAIOIMIKE BHICIIHE PACTEHUS OT HU3-
IHX:
* MPUCHOCOOJICHHOCTh K OOMTaHHUIO B HA3eMHOM cpe/e;
* HajguuMe 4eTKo IudPepeHIMpOBaHHBIX TKAaHEH, BBIIOIHAIOUIUX
KOHKPETHBIE CIIELHaM3UPOBaHHbIE QYHKINH;

* HallMYMe MHOZOKIemOYHbIX OPraHOB PA3MHOKEHHUS - HOJoBOro (ea-
Memanzuiil) u O6ecrionoro (cnopanzuit). MyxXcKkue raMeTaHTHU BbIC-
IINX PAcCTeHUH HA3BIBAIOTCH @HMEPUOUAMU, YKECHCKUE - apXezoHu-
amu. T'aMeTaHTHU BBICHIMX PacTeHHH (B OTIMYME OT HU3IINX) 3a-
LIMIIEHbl 000J0YKaMU M3 CTEPHIBHBIX (OECIIOAHBIX) KIETOK U (y
OTJEJBHBIX TIPYNI PacTeHUil) MOryT OBITH peAyLHUpPOBAHBI, T.C.
YMEHbIICHBI U YIPOLICHBI;

MpEeBpallleHHe 3UTrOThl B THUIUYHBIA MHOTOKIJIETOUYHBIH 3apooviut,
KJIETKH KOTOPOIrO MepBOHAYaIbHO He Au(PEepeHIUpPOBaHbI, HO re-
HETHYECKH NETEPMHMHUPOBAHbI Ha CIELUAIM3ALUI0 B OIpEACICH-
HOM HaIlpaBJICHUH;

* IpaBUIbHOE YEPEJOBAHUE ABYX IOKOJEHHMH - TalJOUAHOTO II0JIO-
BOIr'O (2amemogpum), pa3BUBAIOLIETOCS W3 CHOPHI, U AUIIOUIHOTO
Oecrnonoro (cnopoghum), pa3BUBAIOIIETOCS W3 3UTOTHI,

* JIOMMHMPOBAaHME B XHM3HEHHOM LHKIe criopoduta (y BceX OTAEIOB
kpomMe MOXOBHJIHBIX);

* paszpeneHue tena cnopodpura (y OOJBIIMHCTBA OTIEIOB BBICIIMX
pacTeHui) Ha CHEeUMaIU3UPOBAHHbIE BEreTATUBHBIE OPraHbl - KO-
peHb, CTEOENb U JIUCThS.

Knaccndukauma BbICLLINX pacTeHUNn

OTaenbl BBICIIMX PACTEHUIi:
* PunuoduTh (IOJHOCTHIO HCUE3JIHN),
* MoxoBuausie (25 000 Bugos; B Pb - 450 Bunos),
* IlnaynoBuausie (1 200 Bunos; B Pb - 7 BugoB),
+ Xsomeuausie (30 Bumos; B Pb - 8 Bunon),
* ITanoporuukoBugueie (10 000 Bumos; B Pb - 20 BuoB),
* Tonocemennsie (okono 700 Bumos; B Pb - 4 Buna),
IMokpsiTocemennsie, win LBetkossie (250 000 Bunos; B Pb - 1750
BHJIOB).
KpaTkas xapakTepucTuka OTACIOB MpUBeAeHa B Tabuuie Ha c. 246.

Briciine cCHOpoOBbIe PAaCTEHHsl - BHICIIHE PACTEHHS, Y KOTOPBIX
OPOLECCHl MOJOBOTO W OECHONOro Pa3MHOKEHHs pa3[esieHbl, MPUYEM
Gecronoe pasMHOXKEHHE M PACCENCHHE PACTEHHM OCYIIECTBISIETCS Hpe-
UMYU{eCMEEHHO TAIUIOUAHBIME CHOpaMU, OOPa3yOUIMMHUCS B pe3yJbTa-
Te Meifo3a B cropaHrusx Oecrmonbix crnopoduros. Cropsl AT HAYAI0
[OJIOBOMY TIOKOJICHUIO - raMeTropuTaMm, crnocoOHbIM 00pa3oBHIBATH
raMeThl.

* K BbICHIUM CIIOPOBBIM pacTeHUsM OTHOcATCS Punuodutsi, Moxo-
BuaHble, [InaynoBuanbeie, XBoueBuansle, [lanopoTHUKOBUIHBIE.
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Kpamkasa xapakxmepucmuka omoenoe 6blCUUX DPACHIEHUT

OTtaen

XapakTepucTuka

MoxoBuansie

Y 60oabIIMHCTBA TEJO0 PacyjieHeHO HA cTedeab M JHCThA,
Y HEKOTOPBbIX TeJ0 NpPeACTABIEHO JHCTOBHAHBIM Taj-
JIOMOM; MeXaHHMYeCKHe TKAHM M KOPHH OTCYTCTBYIOT.
Ipukpenasiloress K cy6cTpaTy M BCachIBAIOT BOJAY H MHU-
HepaJibHbIe BelleCTBAa pu3oujgamMu. PaszmHokaoTes cmo-
pamMu. B KkH3HeHHOM HMKJe npeodJjagaeT raMeToQuT

IlnayHoBuaHbIe

MHuoroneTHue, TpaBsiIHHUCThIe, OObBIYHO BeYHO3eJeHbIE
pactenus. IToderu - crenomuecs, TMXOTOMHYECKH BeT-
Bamuecs. JIMCTbA mNpocThie, pacnoJiokeHbl Ha cTedJe
CYNPOTHBHO, CHHUPAJBHO WJIH MyToB4YaTOo. MMmelorcs
¢daodma m kcuaema. Iloa3eMHBIe OpraHbl - KOpPHEBH-
1A, HAa KOTOPBIX 00pa3yloTcs NPHUAATOYHbIE KOPHH.
Paszmuosxkalorca cnopamu. Cnopoduiiasl o6pa3yioT cno-
POHOCHBIE 30HbI Ha cTebJie HJIM CHOPOHOCHBIE «KOJIOC-
KH» Ha BepXYHIKax cTedJiedl - cTPOOHIBI

XBomeBHAHBbIE

TpaBsinucTbie pacTeHusi. UMeT 4jdeHHCTble MOOerwu.
JlucTtopacnoJjioxkenne MyToBuaTtoe. PocT BcTaBOYHBIIL.
IlpoBoasimasi cucrema ciaoxuas. Iloasemnas uacTh -
KOPHEBHINA ¢ NPUIATOYHBIMH KOPHAMH. BereratusHoe
Pa3MHOKeHHEe - YacTAMH KOpHeBMINAa. Pa3muokawTtcs
cnopamu.

ITanopoTHHKO-
BHAHBIE

MHuorosieTHHe TpaBsiHucThIe pacTenusi. Jluerba (Baiin)
KPYNHbIe, MEPUCTOPACCEYEHHBIE, NMPHKPEIUIEHbl K MOJI-
3eMHOMY MHOroJeTHeMy KopHeBumy. Kopum npuaa-
TouHble. UmeroTcss Boaubie ¢opmbl U d3nudursl. Pas-
MHOKAOTCA cnopamMu. MHOrue BHABI - Pa3HOCHOPO-
Bble; raMeTOQUT pa3BUBAETCS BHYTPM CHOPbI 32 cYeT
ee MUTATEJbHBIX BeEIIECTB

T'onocemennsbie

OObIYHO BeuyHO3eJeHble JepeBbs. BereraTuBHbBIE Op-
TaHbl XOPOIIO Pa3BUTHI; MMeeTCSl KOpPHeBasi CHCTeMa ¢
rJIaBHbBIM KOpPHeM. B ;npeBecHHe HeT COCyaoB M Jpe-
BeCHBIX BOJIOKOH. IIpoBoasimyi0 GYHKUHIO BBINOJHSIOT
Tpaxenabl. F'aMeTOPUTHI YTPAaTHIH CAMOCTOSATEIBHOCTH
H KHBYT Ha cnopodurte. PazmMHo)kalOTcss ceMeHaAMH.
OnuaonorBopenue npocroe. Cemsazauarku roJbie. Ce-
MeHa 3alHIIeHbl CeMEeHHOH KOoXKypoii, mioaa HeT.

IMokpeiTOCE-
MEeHHbIe

BoicokoauddepennupoBanHble TKAHH W MHOroodpas3s-
Hble BereTaTMBHbIe OpraHel y cnopodura. HmeroT
C/I0JKHOe BHYTpeHHee cTpoenue. IlomMuMo Tpaxeun
nosiBJsIIOTES cocyabl. OCHOBHAs 0CO0EHHOCTh - HAIHU-
yHe nBeTKa. Pa3MHOKAIOTCH BereTaTHBHO U CeMEHaMHU.
OnJjonorBopeHune ABOiHOE.
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CeMeHHBbIEe pacTeHUsl - BBICIINME PACTCHMs, Y KOTOPBIX pPa3MHO-
JKEHHE M pAaCCEeICHHE OCYIUECTBIACTCA NpeumMyujecmeeHHo MHOTOKJIIe-
TOYHBIMH 00pa30BaHUSAMHU - €€MEHOAN, GOPMUPYIOIIUMHUCS B PE3yJiib-
TaTe B3aMMOCBA3aHHBIX M IOCIEA0BATEIbHO IPOTEKAIOIIUX MPOLECCOB
0ecrosoro M IMOJIOBOTO Pa3MHOXKECHHS; XapaKTEepU3yIOTCS HE3aBUCH-
MOCTBIO OIUIOJOTBOPEHHUS OT HAJIUYUSA BOJBI.

* K cemeHHBIM PacTCHUSAM OTHOCATCA OTHCIIbI T'onocemennsie u Ilo-
KPBITOCEMEHHBIC.

XN3HEHHble ®opMbl BbicwMXx PaCTEHUN

Kuznennas c¢opma - xapakTepHBId OOJHK (BUJ) KOHKPETHOM
IPYHIBl PACTEHUH, OTPAXKAOUIMH MX HPUCHOCOOJIEHHOCTh K YCIOBUSAM
OKpY’Karollel cpenbl.

JlepeBo - KpyNHOE pacTeHHE C OJHMM MHOTOJIETHUM, B pa3HOM
CTENEHU OAPEBECHEBAIOIINM, Pa3BETBJIECHHBIM WIM HE BETBAIUMCS
TJIaBHBIM CTE0JIEM - CTBOJIOM, COXPAHSIOUIMMCS B TEUCHHE BCEH XKHU3HU
pacTeHusl, 1 KpOHOU M3 OOKOBBIX BeTBeH (npumepsi: nyo, Oepesa, KieH).

KycrapHauk - MHOrojieTHEEe pacTeHHE CO MHOTUMH OJpEBECHEBa-
IONIMMH Pa3BETBICHHBIMU CTBOJAMH (CTBOJIMKaMH), BbIcOTOH 0,5-6 M;
OTJIeJIbHBIE CTBOJMKH OOBIYHO XHUBYT MEHbIIE, YeM pacTeHHue (npumep:
OpELIHHK).

Kycrapunuek - HeBbicokuii (He Bbime 0,5 M) KyCTapHHK; 4acTo
obnanaer AIMHHBIMH TOA3€MHBIMH KOPHEBUILAMU (npumepsl, YEPHHUKA,
KITIOKBA).

TpaBbl - pacTeHus, HUMeEIOIIUE, KaK INPaBHIO, COYHBIE, 3EJICHBIE,
HEOoJpeBeCHeBaloMe CTe0JIM OTHOCHTENBHO HEOONBIION BBICOTHI (HC-
KJIFOUCHHMS: BbICOTA OaHaHa JOCTHUTaeT 6 M, CaXapHOT'O TPOCTHHUKA - 7 M).

TpaBa MHoroJieTHsisl - TpaBa, cTeOIN KOTOPOW OTMMPAIOT NPH Ha-
CTYIUICHHH HeOJaronpUsATHBIX CE30HHBIX YCIOBHH (3MMa, 3acyxa) Iou-
TH 10 OCHOBaHHs; MOYKH BO300HOBJIEHHS (M3 KOTOPBIX Ha CJIEIYIONINH
r'OJl pa3BMBAIOTCSl HOBbIE 1M0OErH) COXPAHAIOTCS HA yPOBHE IOYBHI HJIM B
NOYBEe Ha KOPHEBHUINAX, KIYOHSX, JyKOBHLAX (npumepsl, ONyBAHYMHK,
HbIpei, MOJIOPOKHUK).

TpaBa oaHOJIeTHSSI - TPaBSIHUCTOE DPACTEHHE, y KOTOPOTO JKU3-
HEHHBIH LMK OT NPOpAacTaHWs CEMEHHU 10 00pa3oBaHUS COOCTBEHHBIX
CeMsH M OTMHUpaHHUS 3aBeplIaeTcs B TEYCHHE OJQHOTO BEreTallHOHHOTO
nepuoaa (npumepsi: puanka moiesas, nedexa, 6aMOyK).

TpaBa AByJeTHSIfl - TPaBAHHCTOEC PAaCTEHHE, KUBYIIHME J[BA BeEre-
TAI[MOHHBIX TEPHOAA, HO LBETET M IUIOJOHOCHT, IIOCIE Yero OTMHpPAET
Ha BTOPOH TroJl XU3HH (Npumepbl. MOPKOBB, CBEKJIA).

TpaBa moamkapnuyeckasi - TPaBSIHUCTOE PACTEHUE, HEOJHOKpAT-
HO IIBETYyIIee M IUIOJIOHOCHIee B TeUeHHE KU3HHU (OOJNBIIMHCTBO MHO-
TOJIETHUX TPaB).

TpaBa MoHOKapnuyecKkas - TPaBIHUCTOE pacTEeHHE, KOTOPOE IIBe-
TeT ¥ IUIOJIOHOCUT TOJBKO OAMH Pa3 B JKM3HHU, IIOCIIE YEro LETUKOM OT-
MUpaeT (npumepsl: TMHH, 0aMOYK).
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7.4. TKaHM BbICLUMX pPacTeHUI
[MoHATHMe TKaHu

TkaHb - 3TO YCTOWYMBBIA KOMILIEKC KIJIETOK, HUMEIMUX obIiee
MIPOUCXOXKJIEHUE U CXOJHOE CTPOCHHME M BBINOJIHSIOIUX OJUHAKOBBIC
GyHKIHHA.

Buasl pacTUTeJBLHBIX TKaHeH: OcCHO6Hble, 00paszoeamenvHble,
MexanuyecKue, npogooaujue, NOKPOGHble, 6blOeUmMeNbHblE.

IIpocThle TKAHM - TKaHU, COCTOSIIME M3 OJHOI'O BHJA KIETOK U
BBIIIOJHSIOLIME TOJbKO OCHOBHbIE QYHKLUH (npumep. TKAHH JHCTA, MO-
JIOJIOTO KOPHSI).

CJ10:KHbIe TKAaHHM - TKaHH, COCTOSIIME M3 PA3JIMYHBIX 110 CTpOe-
HUIO KJIETOK, BBINOJHAIOLIMX, HApsIy C OCHOBHBIMHM, HEKOTOpbIE J0-
MOJIHUTENIbHBIE QYHKIUHU (Apumep: KIETKH KCUJIEMbl BBIIIOJHSIOT HpPO-
BOJSILIYIO U OTIOPHYIO (PYHKIUH).

OcHOoBHas TKaHb (NapeHxmuma)

¢ OcHoBHasi TKaHb (MapeHXHMA) - 3TO TKaHb pacTeHHi, obecreuu-
Baromass MHOTooOpa3Hbie QyHKIUU (CM. HHXKE) U oOpa3oBaHHas
KPYIHBIMH XUBBIMH KJIETKaMH, CpeIy KOTOPBIX pacroJiaralorcs
pa3iMYHbIEe CIIELUAIN3UPOBAHHbIE TKAHU.

* IlpononbHble M IONEpEYHbIC pa3Mepbl KIETOK MapeHXUMBbl OTIH-

yaloTcs He Oosiee yeM B J1Ba pasa.

OcHoBHbIe QYHKIIMYM NapeHXHMbI: (OTOCHHTE3Upyommas (accu-

MWJIMpYIOILas), 3arnacaromias, BO3yXOHOCHAas U Ap.

* Buabl OCHOBHOI TKaHM: XJIOPEHXUMA, 3ANACAIOWICI NAPEHXUMA,
apenxuma, 6000HOCHAA RNapeHxumd.

XJopeHxumMa (XJI0poPHIIOHOCHAS, WIH ACCHMHJISUHOHHASA Ma-
peHXHuMa) - TKaHb PACTeHHUH, B KIETKAaX KOTOPOH B OOJBLIOM KOJHYe-
cTBE coaepxkarcs xyoporutacTbl. COCTOUT M3 TOHKOCTEHHBIX KIIETOK;
BBINONIHSIET QYHKIUIO (HOTOCUHTE3a U 00pa3yeTcs B 3EJICHBIX JIHCThIX
U TPUIIOBEPXHOCTHBIX CIIOSX CTeOyei pacTeHUi.

3anmacapomas mapeHXMMa - TKaHb, B KJIETKaX KOTOPOW OTKIIaIbI-
BAlOTCS B TBEPAOM HIIM PACTBOPCHHOM BHJE 3alacHbIE MUTATEIbHBIC
BelecTBa (Kpaxmal, caxapa, OelKH), BIOCISACTBUU HCIOJb3YIOUHECs
pacTeHHeM B MPOLECCE €ro KU3HEACATEIbHOCTH.

AdpeHxuMa (MJIM BO3AYXOHOCHASl MapeHXHMMA) - BO3JyXOHOCHAs
TKaHb pacCTeHHH, 0Opa3oBaHHas KJIEeTKaMU pasHOW (GopMbl W MMeromas
XOpOWIO Pa3BUThIE MEXKKJIETHHUKH, 110 KOTOPBIM LHMPKYJIHPYIOT Ta3bl;
CIOCOOCTBYET CHA0KEHHMIO PACTEHUS KHCIOPOAOM WM YIIEKUCIBIM
razom (puc. 7.4).

* AbspeHXHMMa pa3BUBAaeTCi B Pa3HbIX OpraHax OOJOTHBIX W BOJHBIX

BBICIIMX PAacTeHUU (KYBIIMHOK W Ap.) U O0ECIEYUBACT Y HUX HOP-

MaJbHBIA Ta3000MeH B yCJIOBHSIX HMOHM)XCHHOW ajpalliu.

BoagoHnocHasi mapeHxuma - 0Co-
0asi TKaHb pacTEeHUi, oOpa3oBaHHAs
KPYIHBIMH KICTKAaMH IapeHXUMBI,
UMEIOUIMMH TOHKHME CTEHKH M JH-
LICHHBIMU XJOPOIJIACTOB, B BaKyo-
JIAX KOTOPBIX COJEPXKATCsA CIU3U-
CThIE BELIECTBA, YIECPXKHUBAIOIIUE BO-
Iy; cnoco0CTByeT CHaOXEHHUIO0 Kie-
TOK PacTeHHs] BOAOM.

* BonoHocHas mapeHXHMMa Xapak-
TepHa IS BBICIIMX pAcCTEHUI
3aCyIJIUBBIX pPAalOHOB (KaKTy-
COB, araB, ajiod U JAp.) U COJIOH-
4aKOB M 00ecneYuBaeT y HHUX
HOpMallbHOE BOJOCHa0OXeHue B
YCIIOBUSAX JUIUTEIBHOIO OTCYT-
CTBUS BJIAaru.
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Puc. 7.4. CTpoeHue a3peHXUMBI:
1 - knetka; 2 - nepudepnyeckuin
cnoii umtonnasmel; 3 - sapo; 4 -

LleHTpasibHas BaKkyonb; 5 - CPeAuH-

Has NNacTuHKa; 6 - TOHKas Lennto-
no3Hasi kneToyHasl cTeHka; 7 - 3a-

MOMHEHHbI BO3AYXOM MEXKIETHUK

O6pa3oBaTenbHble TKAHU (MEepPUCTEMBbI)

+ OoOpa3oBaTenpHas TKaHb, WIH MEPUCTEMa, COCTOMT U3 AKTHBHO
JEeNSIINXCS KIETOK C MHTEHCHBHBIM OOMEHOM BEIIECTB U obecre-
YUBAeT POCT PACTCHUSI B TEUEHHE BCEH €ro JKM3HU 3a CYET MOCTO-
STHHOTO JieJIeHUs1 1 00pa3oBaHUsl HOBBIX KIETOK (puc. 7.5).

OcobOeHHOCTH KIIETOK 00pa3o-
BAaTEJbHON TKAaHU: KJIETKH HE AU-
bepeHunpoBaHbl, MHOTOTPaHHbI,
IUIOTHO MNPWJIEralT Apyr K Ipyry,
UMEIOT TOHKHME CTEHKH, KpYIHOE,
pacHojiOKEHHOEe B IIEHTpE SApo,
IYCTYI0 LHUTOIUIa3My M HeOoubpLIiue
BaKyOJIU; MOTYT JIEJIUTHCS B Pa3HBIX
HanpasieHusx. OJHa 4YacTh KIETOK
MEpHCTEM TOCTeHneHHO auddepeH-
LUpYyeTCs, INpeBpalasch B KIETKU
pa3iaMyYHBIX ~ HOCTOSHHBIX  TKaHEi
pactenuss u (GOpPMHUpPYsS €ro Telo,
JIpyrasg HMX 4acTh 3aJepXUBaeTcsi Ha
SMOPHOHANBHOI CTaAMU DPa3BUTHA B
TeUYeHHE BCEH KU3HHU PACTEHHUS.

* Buasl mepucrem:

* BepXymedHble (HaxXoQATCS Ha
KOHUMKAX KOpHEH M BepXylIKax
crebueit);

\g a4/
8 &l
Puc. 7.5. PacnoJio:xkenue mepu-
CcTeM B PACTeHHH:
1 - BepxyweyHass mepucrema;

2 - BCTaBOYHas MepucTema;
3 - bokoBasi mepucrema
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* BCTaBOYHbIEe (HAXOAATCS Yy OCHOBAHMH IBETOHOCHBIX MOOEroB U
MEXKI0Y3JUi OJHOOOJIBHBIX PACTCHUN);
* (QokoBbIe - Kamoui u ap. (HAXOMATCSA BHYTpH cTebell u KOpHEi);
* paneBble (popMHUpPYIOTCA B JT10OOM OpraHe pacTeHHs, I/€ BO3-
HUKJIO MOBPEXKACHUE).
Kam6uii - OokoBas oOpa3oBaTeibHas TKaHb, 33 CUYET JACICHHS
KJIETOK KOTOPOH MPOMCXOIUT BTOPUYHOE YTOJIIEHHE (POCT B TOJIIH-
Hy) cTeOyieil U KOpHeW rOJIOCEMEHHBIX U JBYIOJbHBIX PACTCHHA.

MexaHu4yeckme TKaHu

* MexaHH4yecKHe TKAHM - TKAHY, MPUAAIOIINE MIPOYHOCTh PACTCHUIO U
00pa3oBaHHbIC KIETKAMM, UMEIOIUMH CHJIBHO YTOJICHHBIE U OJpe-
BECHEBEBIINE 000JIOYKHM M TECHO MPUMBIKAIOUIMMH APYT K APYTY.

* MexaHudeckue TKaHU OOpa3ylOT KapKac pacTeHUs, KOTOPBIU 3amoi-
HSETCSI MATKUMHM M TOHKOCTEHHBIMH KJICTKAMHU OCTAJbHBIX TKaHEH.
Buabl MexXaHHYecKOW TKAHM: KoIeHXuma W CKIepeHXUuMd.

¢ Koasnenxuma o0Opa3oBaHa >KMBBIMM NAapEHXUMHBIMH KJIETKAMH C
HEPaBHOMEPHO YTOJIIEHHBIMH, JETKO pacTArMBalOMIUMUCA 000-
JOYKAMHU, HE MPEHSATCTBYIOIIMMH POCTY KJIETOK, 4YTO CIIOCOOCTBY-
€T YKPEIUICHUIO MOJOJBIX PACTYIINX OPTraHoB pacTeHus (puc. 7.6).

* Komnenxuma pacrnojaraercs moj 3MUAEPMHUCOM MOJIOZOrO cTeOus
U YEPEIIKOB JUCTHEB U OKAHMIISET )KUIKU B JIUCThAX JBYIOJIbHBIX.

Puc. 7.6. Tunbl KOJIEHXHMMBbI:

a - NnacTuHYaTas KojjeHxMMa B oAHoNeTHeM nobere ay6a;
6 - nnactuHyatas (1) u yronkosas (2) konneHxumbl B cTebne Hak-
naxaHa; ¢ - yrosikoBasi KOMJIEHXMMa B yepellke nucta 6eroHunu;
3 - pbIxJlas KOJIIEHXMMa B YepeLlke nucTa nonyxa 6onblioro
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¢ CkJjaepenxuma o0pa3oBaHa BBITS-
HYTBIMH (TIPO3EHXUMHBIMHU) TOJ-
CTOCTCHHBIMH KJETKaMH C OT-
MEpIIUM Ha PaHHUX CTAOUSIX CO-
IEPXXUMBIM U PaBHOMEPHO YTOJ-
MIEHHBIMH, OIPEBECHEBIINMH,
OpOYHBIMU 000n0uKamu (puc. 7.7).
» Cxkuepenxuma oOpasyeT Kapkac
HAa3eMHBIX PAcCTEHHIl M HX Bere-
TATHBHBIX OPTaHOB.
THOBI CKJIEPEHXHMMHBIX KJIETOK:
60JIOKHA W CKJepeuobl.

BoJIOKHA - 3TO IJIMHHBIE TOHKHE
KIETKH, OOBIYHO COOpaHHBIE B TAKH
Wi nydkd (npumepsi: nyOsHBIE U
JIpEBECUHHBIC BOJIOKHA).

CkJiepenibl IIPEICTABIAIOT cO00M
OKpYTJble MEpTBBIE KJIETKH C OYEHb
TOJICTBIMH OJpEeBECHEBUIMMH 000J104-
KaMHu.

* U3 cknepeun obpa3yroTcs CeMeH-
Hasi KOXypa, CKOpJyHa Opexos,
KOCTOYKHM (BHUILIHH, CJIMBBI, IIEPCH-
Ka ¥ Ip.) U T.I.

Puc. 7.7. CxiepeHxuma:
a - anddepeHumaumsa cknepeH-
XMMHOrO BOJIOKHA; 6 - ckiepenas;
obecneynBaroIue nepeaBuKe- 1 - nepeudHas 060M04Ka;

HUE BOIBI M IIATATEIBHBIX BeE- 2 - BTOpMYHas 060m0uKa;

MpoBoasline TKaHu

d Hposonﬂmne TKAaHHU - 3TO TKaHH,

IIECTB MO PACTEHHIO. 3 - MoNoCTb KneTkm

e Buabl npoBoasimux TkaHei (puc. 7.8):
- Kcunema o0ecrie4nBaeT BOCXOISILIMU TOK;
- ¢pnoama obGecneynBaeT HUCXOIALIUN TOK.

* Kcuaema - cnoxHas mpoBOAANIasl TKaHb PACTCHUH, BBINOIHAIOMIAS
npoBoAsiyto (00ecrmeynBaeT TPAHCIOPT BOJABI M MHUHEPAJIbHBIX
BEIIECTB OT KOPHEH K IUCThsIM) U MeXaHu4ueckyw (pyHkuuu. B co-
CTaB KCHJIEMBl BXOJST Mpaxeudbl WIH COCYObl, RAPEHXUMHDbIE
KJlemKu W KICTKH MEXaHMYECKOW TKaHH.

Tpaxeuasl - OTACIbHbIE BBITSHYThIE MEPTBbIC (OJPEBECHEBIIKE)
KJIETKA C YTOJNLICHHBIMH OOOJIOYKAMH W CKOLICHHBIMH KOHIIAMH,
UMEIOIIMMH MOpPHI, Yepe3 KOTOphIe BOJA U PACTBOPEHHbIC B HEH Belle-
CTBa MPOHHUKAIOT U3 OAHOU Tpaxeuasl B Apyryro. Mmerorcs y romoce-
MEHHBIX, MAlIOPOTHUKOB, XBOIIEH U IMIAyHOB.
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Cocyasbl - CIIOIIHBIC JAIMHHBIE MoJble TpyOKH, 00pa3oBaHHbIE U3
MEpPTBBIX KIETOK, MEXJY KOTOPBIMH pa3pyLIeHbl IONEpeYHbIe Iepe-
ropoaku. MIMewTCcs TONBKO y MOKPHITOCEMEHHBIX pacTeHuit. Ilo cocy-
JaM BOJIa C PAaCTBOPCHHBIMH B HEH MHUHEPaJIbHBIMH COJSMH HEpeMe-
IaeTcst OT KOPHEH K APYTMM OpraHaM pacTCHHS.

e ®ao3mMa - croxHas (KOMIUICKCHAas) MPOBOASIIAs TKaHb BBICIIUX
pacTeHui, cocrosinas U3 COOCTBEHHO MPOBOJAIIMX IJIEMEHTOB -
CUMOBUOHBIX KIEMOK W KIeMOK-CHYMHUY, a TaKXe KIETOK Me-
XaHUYEeCKON M OCHOBHOM TKaHH.

¢ OcHoBHasi pyHKIMA (JI03MBI - TPAHCIOPT OPTAHUUECKUX MPOAYK-

TOB ()OTOCHHTE3a OT JUCTHEB K APYI'UM OpraHaM (HHUCXOISAIIUI TOK).

CuroBuaHble TPYOKH - P PacCIOIOXKEHHBIX APYT 3a APYroM B
GbnosMe M MPOXONALIMX MO BCEil MIMHE PAacTEHUS BBITSHYTBHIX JKHUBBIX
KJIETOK (Y4JICHHKOB), B KOTOPBIX OTCYTCTBYIOT SApa, LUTOMJIA3Ma IpH-
JeraeT K CTEHKaM KJIETOK B BHJE TOHKOTO CJIOS, a HONEpeYHble mepe-
FOPOAKM HMMEIOT CKBO3HBIE OKpYTJble OTBepcTusi (Hamojgobue cura),
4yepe3 KOTOpBIE PACTBOPHI OPTaHMYECKUX BEIIECTB IPOHHUKAIOT U3 O1-
HOHM KIIETKU B APYTYIO.

Puc. 7.8. dnemeHTbl Kcunemsl (a) n pnosmol (6):
1-4 - konbyaTas, cnupanbHas, NecTHUYHas u nopuctas (4) Tpaxeu
COOTBETCTBEHHO; 5- KOMbyaTas M NOpUCTast Tpaxeuapl;
6 - cuToBMAHAn TpybKa C KNETKOM-CNyTHULEN

KieTku-cnyTHUIBI - THIIMYHBIC 110 CTPOCHUIO PACTUTEIbHbBIC KIIET-
KH, 3aJleralolliue psAIOM C CUTOBHIHBIMH TPyOKaMH M CIOCOOCTBYIO-
IIMEe MEPEJBHKCHUIO 10 HUM OPraHMYECKHUX BEIIECTB. Y TOJOCEMEH-
HBIX KJIETKH-CIyTHHIBI OTCYTCTBYIOT.
* Kcunema u ¢uodma TeCHO B3aUMOJACHCTBYIOT APYT C APYroM u
00BIYHO 00pa3ylOT B OpraHax pacTeHHs 0cOOble TKAHEBbIE KOM-
IUIEKCHl — MPOBOASIIHE MYYKH.
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JlpeBecuHa - BTOpHYHAS KCH-
JeMa; eXEroJHo HapacTalo-
mUA M COCTAaBIAIOIUHA OcC-
HOBHYIO 4acCTh CTBOJIa depesa
KOMIUIEKC TpoBoAsAmeil (co-
CyAbl), MeXaHH4ecKou (mape-
BECHbIC BOJIOKHAa) M OCHOB-
HOW TKaHEe#, pacmoi0oXKEeHHBIX
enympb ot kambus (puc. 7.9).

* JlpeBecuHa SBISIETCA OMOPOH
cTeOnst JepeBa M CIYKUT IS
POBEACHUS BOJABL U MHHE-
palbHBIX COJIEH OT €ero Kop-
HEH K JTUCTHSIM.

[MOKpOBHbIE TKaHMU

Puc. 7.9. CTpoeHune ppeBeCHHbI
pereHepun puUAXNHCKOI:

MOKPHIBAIONINE TENO pacTeHms o - MOMEPEUHbIM Paspes; 6 - npopone-
Hblli paspes; 6 - paananbHbIA paspes;

CHapyXH W 3allMIIAIOMHNC CTO 1 - npepecuHHbIE Ny4n; 2 - APEBECUH-
OT HeONarompUATHBIX BHEII- Has MapeHxuMa; 3 - cocys; 4 - BONOKHA
HHUX BO3IEHCTBHUH.

* Buapl NOKPOBHOI TKaHM: Inudepma, npooKa, Kopka, puzooepma.

* Kopa - COBOKYNMHOCTh TKaHEHd MHOTOJIETHUX PAaCTEHHH, pacmoio-
JKEHHBIX B MX CTCOJSAX M KOPHIX CHApYXU OT KaMOHus.

* Kopa coctout u3 nudepmvl, npooKu, 1y0AHBIX 6010KOH (MeXa-
HUYECKON TKaHU KOPBI) U CUMIOBUOHBIX MPYOOK (KOTOPHIC BBI-
MOJHSAIOT MPOBOJALIYI0 (QYHKIHIO).

hd HOKpOBHbIe TKAaHHM - TKaHHU,

* JnuaepMa - INOKPOBHas TKaHb, KOXHUIA, COCTOSLIas U3 OJHOTO
CJI0Sl MJIOTHO PACIOJOKEHHBIX KIETOK, HUMEIOMIMX YTOJICHHBIC
HapyxHble cTeHKH (puc. 7.10). CHapyxu KJIETKH SMHJEpMHUCA IO-
KPBITBl KYMUKYAOW W - HEPEIKO - MHOTOYHCICHHBIMU BOJOCKaMH
U BOCKOBBIM HaJeTOM, 3alMLIAIOMIMMH PACTEHHE OT H3JIULIHUX
OTEPb BOJBI.

* DnuaepMoil MOKPHITHI OJJHOJIETHHUE CTEOIM M JHCTbS PACTCHUIA.
Kyrukyaa - ocobast mieHka, cocTosiias M3 XHUPONOJOOHBIX Be-
IIECTB, BHIPA0ATHIBAEMBIX KJIETKaMH 3MHUJEPMHUCA

Yerbuue - cBoeoOpa3Hblil KiIanmaH B dIHAEPMUCE, MPEICTABISAIO-
muid co0oil mIeNneBUIHOE OTBEPCTHE, OrPAaHUYCHHOE C 00EHUX CTOPOH
IByMs KieTkaMu 0000BuaHOUW (opMbl (MX HA3BIBAIOT 3AMBIKAIOUU-
Mu), KOTOPbIE MOTYT M3MEHATH CBOIO (OPMY M TEM CaMbIM PEryJIHpoO-
BaTh WIMPHHY YCTHBHYHOTO OTBEPCTHS.

e (MYHKUMH YCTBHI: OCYIIECTBICHHE Tra3000MeHa MEXAy pacTu-

TEJIbHBIM OpPraHU3MOM M BHEIIHEH cpelodl W HCHapeHHe BOJBI

pacteHneM (TpaHCIUPALUA).
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e [Ipo6ka (mepugepma) - gmopuunas TOKPOBHAs TKaHb y cTeOyiel u
KOpPHEH MHOTOJETHUX JBYAOJBHBIX M TOJIOCEMEHHBIX PACTCHHI,
CO BPEMCHEM 3AMEHAIOWAA INUdepmMy W COCTOSIAS M3 HECKOJIb-
KHX CIIOEB OTMEpIIUX KIeToK (cM. puc. 7.11).

» IIpoOka obpa3yercsi u3 OOKOBOIl 00pa3oBaTeIbHOI TKAHU - HPOO-
K06020 kamobusa. OOOJIOUYKU KIETOK ITOW TKaHU cojaepikaT ocoboe
BELIECTBO Cyfepun, HE INPOITyCKalollee BOLY M BO3JYX, BCIEICTBHE
Yero KIJIETKH IIOCTENIEHHO OTMHUPAIOT U 3allOJIHAIOTCS BO3IYXOM,
[IPEJOXpaHss pacTeHHUsl OT HeONAaronpHUATHBIX BO3ACHCTBHUI Cpesl.

» Tla3z000MeH M HcmapeHue BOIbI uepe3 MpoOKy obecrieuwBaeTcs 3a
c4yeT 00pa3oBaHUs B HEHl YeyeBHHYEK - Pa3pbIBOB, 3aIOJIHEHHBIX
PBIXJIO PACIHOJIOKEHHBIMH KJIETKAMHM M MMEIOLIUX BUJA HEOOJBIINX
OyropKoB.

Puc. 7.11. CtpoeHue nepugepmbl
3u3upyca 00bIKHOBEHHOIO:
1 - kyTuKkyna; 2-a3nupepMmanbHblii
BOJIOCOK; 3 - anuaepmuc; 4 - den-
nema; 5 - dennoren; 6 - penno-
aepMa; 7 - nepBuyHas Kopa

Puc. 7.10. dunpepma jaucra
Pa3JHYHBIX pPacTeHHIi:

a - xnopoduTy™; 6 - WwWenkosnua
6enas; 1 —kneTKu anuaepmsbl;
2 - 3aMblKaloWme KNeTku ycTbul;
3 - yCTbMYHas wWwenb.

e Kopka - HapyxXHbIil ClOil KOpbl, GOPMUPYIOIIUNCS B TEYECHUE MHO-
IUX JIT 3aUIMTHBIA CIIOW TKaHEe# Ha CTeOJIAX M KOPHIX JPEBECHBIX
pacTeHuit, oOpa3ymooluiics B pe3ysbTaTe €KEerogHOro HapaliuBa-
HHUS OTACJBHBIX CIIOEB MPOOKH.

JIy6 - BropuuHas (iodMa JAPEBECHBIX pacTEHUH, BHYTPEHHUI Cloit
UX KODBI, IPEACTABIAIONUNA CO00M KOMIUIEKC MPOBOASIICH (CHTOBHJI-
Hble TPyOKH), MEXaHUUYECKOW (JyOsiHble BOJIOKHA) M OCHOBHOM (y0si-
Hasl MapeHXHMa) TKaHEeH, PaclO0XCHHBIX KHaApyycu OT KamOwus.
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¢ @yHknus gyba - IpoBeJCHHE PACTBOPOB OPraHMYSCKUX BEIISCTB
(yrieBooB) OT JUCTHEB K KOPHSIM.
JlyGsiHble BOJIOKHA - MeEXaHHYecKass TKaHb CTeOJs pacTeHus,
npeacTaBisionas co00l KICTKH C Pa3pyLICHHBIM COICPKHUMBIM H
OJIPEBECHEBEBIIUMH KJICTOYHBIMH CTCHKAMHU.

* Pusogepma (3mmbJiemMa) - mepBUYHAs MOKPOBHAs TKaHb KOpPHS,
dbopmupyromasics BONM3M KOHyca HapacTaHdUs M Hecyllas KOpHe-
BbI€ BOJIOCKH.

DyHKUUSA PU30JEPMBI - AKTUBHOE NOIJIOLICHUE BEIIECTB M3 HOY-
BEHHOTO pacTBOpa.

”

BoloenuTenbHble TKaHu

BbiennrtenbHble, WM CEKpPeTOPHbIe, TKAaHW - TKaHH, 00pa3o-
BaHHBIC TOHKOCTEHHBIMH JKUBBIMHU KIETKaMH, BBIACISIOIIMMH Pa3jIuy-
Hble (B 3aBUCHMOCTH OT BBINOJHIEMOH (YyHKLIHH) CEKPEThl, U BBIMNOJI-
HAIOLIME BbIACIUTEIbHbIC (BbIACIECHUE OPMOHOB - PETYJISATOPOB POC-
Ta pAacTeHUs, NUTMEHTOB, AYOWJIbHBIX BEIIECTB, HMHIHOUTOPOB HIHU
CTUMYJISITOPOB POCTa COCEIHUX PACTEHHH W T.I.), 3allUTHbIE (PUTOH-
LUABI, CMOJIBI) U HEKOTOpbIE MHbIE (HEKTAPHUKH U Jp.) QYHKIIUH.

Tunsl BBIACJHTEIbHBIX TKaHEH: MICYHMKH, BbIJCIUTEIbHbIC
KJIETKH, HEKTApPHUKH, KEJIE3UCThIE KISTKH, CMOJISIHbIC XOAbI U AP.

MUleYHUKH - TKaHHU, COCTOSIIHME M3 XUBBIX MHOTOSAJEPHBIX Kile-
TOK, PAcIOJIOXKEHHBIX BO (JI09Me U COoJepXkalluX MICYHBbIH COK (a-
TEKC); 3aUIUIIAI0T OT MOBPEXKACHUI M MOeHaHUs KUBOTHBIMU (RpuMe-
Ppbl: Mak, MoJio4ai, OJlyBaHYHK).

BhienuTesbHbIe KJIETKH - MEPTBbIE KJIETKH, COJEpIKalLIUe S10-
BUTHIE BEIIECTBA; 3aLIMINAIOT OT IOEAAHMA >XUBOTHBIMHU (HpuMepwl:
Yaii, 1aBp, JIEKAPCTBEHHbIE PACTEHUS).

CMoJIsIHbIE XOABI - 3TO IpyI-
IIbl MEPTBBIX KJIETOK, 3aI0JHEHHBIX
cMoioll (KUBHIEH); cocpenoToue-
Hbl BO BHYTpPEHHEH 4acTu crebieit
XBOHHBIX PpPAaCTEHHH; 3aIIUIIAIOT
pacTeHuss OT HACEKOMBIX-BpEJHTE-
ne# (puc. 7.12).

HekTapuuku cocTosT U3 Kie-
TOK, BBIACHSAIOLINX HeKmap - pac-
TBOp YTIJEBOAOB, IPHUBJICKAIOMIMNH
HaceKOMbIX. MMmerorcs B uBeTKaX Puc. 7.12. BoiaenureabHasi TKAHb:

pacTeHHH, ONBLIAEMBIX HACEKO- CMOMSIHOM KaHan APEeBECUHbI COCHbI;
MBIMHU. 1 - anuTenunanbHble KNeTku:
2 - MEeXKNeTHWK; 3 - Tpaxeuabl

Keaeducrole KIETKH - XH-
BbI€ KJIETKH, 3aI0JIHEHHBIC XUJKHM CEKPETOM, COCTOSIIMM U3 HCKIIO-
YEHHBIM M3 Ta3000MeHa BELISCTB, M BBIACISAIONINE Tra3000pa3HEbIe,
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KHJIKHE, TBEP/AbIC BElIeCTBa BO BHEWIHIOW cpeny. Haxoxdrcs Ha mo-
BEPXHOCTH HEKOTOPBIX JIUCThEB, CTeOIEll (repaHp) M 3alIMINAIOT pac-
TEHHUS OT YPE3MEPHOT0 MCIAPEHUS W IMOEJAaHUs >KUBOTHBIMH.

7.5. OpraHbl BbICLUMX PacTeHUH

Tunbl OpraHoB pacTeHun

OpraH - 4acTh MHOTOKJIETOYHOT'O OPraHM3Ma, MMEIoIas ompeie-
JIEHHOE CTPOCHHE U BBINOJHSIONIAas BEreTaTHBHBIC WIH T'€HEPaTHBHbIC
GyHKIIUU.

THIBl OPTaHOB BBICIIMX PACTECHHM:

* gezemamuenvle (KOpeHb, cTeOenb, JIUCT);
e 2enepamugHble (CTIOPAHTUH, aHTCPUIMH, APXETOHUHU, IIBETOK).

e BereraTtuBHbIe OpTaHbl - OpraHbl, BBIINOJHAOIINE OCHOBHBIC Q)yHK-
HUW NUTAaHUA U oOMeHa BEILIECTB C BHEIIHEH cpenoﬁ, obecreun-
Bas (1)0TOCI/IHT63, BO,E[OCHa6)KeHI/Ie, AbIXaHUE U POCT paCTEHUA.
OCOOCHHOCTH BETeTaTHBHBIX OpraHOB. OTn OpTraHbI:

* 00pa3yloT cucmemy nobezoé W KOPHEEYI0 CUCHIEMY;
* HE yYyaCTBYIOT B CIIOPOOOpPA30BAHUU M IIOJIOBOM Pa3MHOXKEHMHH;

* MOTYT BBINOJHATh (YHKIHMIO BEreTaTHBHOTO Pa3MHOXCHMUS;

* mpu u3MeHeHHM (QYHKIUH mperepneBarT MeTamMopdossl (BHUIO-
HU3MEHSIOTCS).

* TeHepaTuBHBIC (WINM PENPONYKTHBHBIC) OPraHbl — CIELHAIbHbIC

oprasbl, o0ecre4yuBaloIe pa3MHOXKEHHE PACTEHHUH.

I'eHepaTUBHBIE OpPTaHbl §ecnon020 Pa3MHOXKCHHS PACTEHUI:

y CIIOPOBBIX PAaCTEHUH - crnopanzuu,

* Y CEMEHHBIX DACTCHUH - HbLIbUEGON MEWIOK U CeMA3AYAMOK.
I'eHepaTuBHbBIC OPTraHbl MOI06020 PA3MHOXKEHHUS PACTEHUN:

* MXOB M NIAalOPOTHHUKOB - GHMEPUOUU W apxezoHUU,

* IBETKOBBIX PACTCHHUH - yeemku, niodvl, cemeHd.

KopeHb

* KopeHb - 3TO NMOJI3EMHBII OCEBOIl BereTaTUBHBIM OpraH pacTeHus,
UMEIOIIMH pajiMalibHYI0 CHMMETPHIO, TOJIOXHUTEIbHBIH 2eompo-
nu3mM W HEOTPAHMYEHHBIH BEPXYyIICYHBIH POCT.

* TeoTponusM - poCTOBBIC JBHKECHHMS PACTEHUH 110 OTHOIIEHUIO K
HeHTpY 3eMiu. PasnuuaroT nonoscumensuwviii M ompuyamenbHulil
2eomponusm.

* MOJOXHUTENbHBIH T'€OTPONM3M - HANpaBJIEHHE POCTa K LEHTPY
3emun (Habmrogaercs y KopHei);

* OTpHMUIATENbHBIH TIE€OTPONHU3M - HaINpaBIEHHE pPOCTAa OT LEHTpa
3emiu (Habmonaercst y moberos).
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e DYHKUUH KOPHA:
* omnopHasg (MexaHHWYecKas): 3aKpeIUIeHHE PACTEHHUs B IOYBE;

* MpOBOASINAs: BCACHIBAHWE M3 MOYBBI BOJABl U MHHEPAJIbHBIX Be-
[IECTB U MPOBEJACHHUE UX B CTCOEIb;

e 3amacaromias: B MPHAATOYHBIX WM TJIABHBIX KOPHSAX MOTYT OT-
KJIaJbIBaThCs B 3allac IUTATEJIbHbIE BELIECTBA;

* BEreTaTHBHOTO pa3MHOXEHHs (Y KOPHEOTIPBICKOBBIX PACTEHHUH -
MAaJIMHBL, 00/IsIKa MOJIEBOTO U JIp.);

e cuMOuMOTHYEeCKas: KOpHH OOOOBBIX BCTYMAalOT B CHMOHWO3 C KIIy-
OCHHKOBBIMH PAaCTEHHSIMH, & HEKOTODPBIX JEPEBHEB - C TPUOHUIICH
rpuba;

* CHHTETHYECKAas: B KJETKaX KOPHS MOTYT CHHTE3HpOBAThCS Opra-
HUYECKHE KHCIOTH (16704YHasi, BUHHAS), BATAMHUHBI U T.[I.;

* BBIJCHUTENbHAS: BBIJICIICHHE B MOYBY BEIIECTB, 0OJETYarolUX MpPo-
JBI)KCHUE KOPHS B IMOYBE W BCACHIBAHHE HEKOTOPBIX OpTaHHYe-
CKHMX COEIMHEHHIA;

e npixaTenbHas (Y HEKOTOPBIX TPOMHYECKHUX PACTEHHH).

*> Buabl kopHeii (puc. 7.13):

* TrJaBHBbIi KOpeHb - KOPEHb, PA3BUBAIOIIMICS U3 3apOABIIICBOTO
KOpelIKa CeMEeHH MpH MPOpPACTaAHHH;

* NPUIATOYHBIE KOPHU - KOPHH, (QOpMHUpYIOIIHECS Ha Ha3eMHBIX
Y4acTAX PACTEHUH - CTEONSIX M JTUCTHAX; MOTYT BETBHUTHCS,

¢ 0OKOBBIE KOPHH - KOPDHH, OTXOMSI[HE OT TJIABHOTO MM TMpPHAA-
TOYHBIX KOpPHEH; MOTYT BETBUTHCS.

> popmMa KOpHeii:

* [OHWIUWHApUYECKas (XpeH),

* KoHHMYecKas (OJyBaHYHK),

* HHUTEeBUJHas (3JIAKOBEIE).

* KopHeBasi cucTtemMa - COBOKYIHOCTh BCEX KOpDHEH pacTeHus.

Tunst KOPHEBBIX CHCTEM (B 3aBUCUMOCTHU OT COOTHOLIEHUSA POC-

Ta TJIaBHOTO, OOKOBBIX M HPHUIATOYHBIX KOpHEH): cmepicnesas W
Mmouxoeamasn (cM. tabnmuuy u puc. 7.13).

Tunel KOpHesblX cucmem

Tunbl KopHe-

BLIX CHCTEM OcobGennocru

IIpumepsl

MoukoBaTast  Pa3BuTbl GOKOBbIE U TIpH- OHOJOTBHEIE PACTEHHS
3
JaTOYHBIC KOPHH, IJ1aB- 0COOCHHO 3JIaKH (POXb,
HbIH KOPEHb HE BHIDAKEH  gykypysa, MIICHHLA)
CrepxHeBast ~ Pa3BUT M XOpOIIO BbIpa- JIBYIONBHBIE PACTEHHS

KeH (JUIMHHEee U ToJIle
JIPYTUX) TJIaBHbIA, KOPEHb
CTEpIKHEBOH (OpPMBI

(nrorinH, Qacoib, cBekia)

> lak. 2103
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*> 30HBI KOPHS - YYaCTKH KOPHS, MOCIIEJOBATEIHHO CMEHSIOINE IPYT
Jpyra 1o Mepe pocTa KOpHs B JJIMHY. B KOpHE BBIICIAIOT YEThIpE

30HBI (MX 0COOCHHOCTU M (YHKIMM IPUBEICHBI B TabauIe):
* pa3MHOKeHHs (WIH AeJeHHs KJETOK) JIUHOH oKono 1 Mm;

METPOB;
* MpPOBEACHUS.

pacTsiKeHus1 (MKW pocTa) JUIMHOW HECKOJIBKO MHJIIUMETPOB;
BcachbiBaHUs (MU MOTJIOMIEHHN) JIMHONW O HECKOJBKHX CaHTH-

30HblI KOpHA, UX 0COBEHHOCMU U (yHKuuu
30Ha OcobeHHocTHn DyHKUNN
Pa3sMHOKeHHUs IoKpHITA KOPHEBBLIM Hexau- | POCT KOPHS B LIMHY;

(aeJeHUsI KJIETOK)

KOM; NMpeAcCTaBjeHa KO-
HYCOM HapacTaHHus C Bep-
Xyme4Hoii MepucTeMOM

KOPHEBOH 4eXJIHK

obdecrneyuBaeT Mo-
JOKHUTEJbHBIH Treo-
TPONMMU3M M 3alUUTY

Pacrsixenus
(nam pocra)

KieTkn BBITATMBAIOTCA H
YBEeJIHYHMBAKWTCA B pa3Mepax

Hauunaercst audde-
PEHUHMPOBKA KJIETOK

BCaCblBaHUA; UMeEET pa3BH-
Thle cOcyAbl (10 KOTOPBIM
nepemMemanTcs BOAA H MH-
HepajdbHble BelleCTBA)

U CHTOBHJIHBIE TPYOKH (MO
HUM TNepeMelalTCcsl opra-
HU4YeCcKHe BellecTBa);
NOKpbITa NpoOKoii

BcacblBaHHS PacnoJosKeHa Bblie 30HBI BcacbsiBaHUE BOABI U
(MM morJoue- PoOCTa; COMEPKUT KOPHEBBIE MHHEPAJbHBIX Be-
HHSA) BOJOCKH IEeCTB M3 MOYBBI
IpoBeaenus PacnoJioskeHa Bbile 30HbI ® IpoBenenue BOAbI

H Munepa.nbnux
BelleCTB K CTebJI0,
a OPraHMYecKHXx
BeIeCTB - K KOPHIO.

KopHeBoii uexJuK - MHOrocioiiHoe o0pa3oBaHue Ha KOHYHKE

KOPHSI, COCTOSIIIEE U3 KUBBIX, CHOCOOHBIX CIYIIMBATHCS KIETOK; CTCH-
KM HapyXHBIX KJIETOK YEXJIUKA BBIJIEISIOT CIU3b.

e (MYHKIUHN KOPHEBOr0 YeXJHKAa: OH 3aNIUIIAET ACISIIHECS KIeT-
KM BEPXYIICYHOH MEpPHUCTEMBl OT MEXaHWYECKUX MOBPEKACHUU M
CIOCOOCTBYET MPOJABMUKCHUIO KOPHS B MOYBE.

Konyc HapacTaHMsi - MHOTOKJIETOYHBI MacCHB BEPXYILICYHOH
oOpa3oBaTenbHOI TKaHU KOpHS Wi mobera (CM. HUXKe), U3 KOTOPOH 3a
CYEeT MOCTOSIHHOTO JIENIEHUsI KIETOK (OPMHUPYIOTCS ApYyrue TKaHH.

KopHeBble BOJOCKH - TOHKHE BBIPOCTHl PH30JEPMBI KOPHS, MO-
TJIOMAIONINE U3 TOYBBl BOAY C PACTBOPEHHBIMU B HEH MHHEpPaTbHBIMHU
BEIECTBAMU.

crepxHesasn

Puc. 7.13. Tunbl KOPHEBBIX CHC-
TeM W BH/JbI KOPHEii:

1 - rnaBHbIN KOpeHb; 2 - BOKOBbIE
KOPHY; 3 - NpUAaTOYHblE KOPHU

Puc. 7.14. 3o0Hbl KOpHS:

1 - 30Ha BcacbiBaHusi; 2 - 30Ha poc-
Ta; 3 - 30Ha AeNeHUs KNeToK;
4 - KOPHEBOW YexnnK

KopHeBoii 4yepeHOK - OTPE30K KOpHSA C NPUAATOYHBIMU IOYKAMHU
Y KOPHEOTHPBICKOBBIX PACTCHUH (OAyBaHYMK, MaJWHA, BHUIIHS, OCOT).
¢ Pocrt kopHs:

* B TONIHHY - JeJCHUEM KIETOK KaMOus; HpH 3TOM 00pa3yroTcs
HOBBIE JIEMEHTHI KCHJIEMBI, (JIOOMBI U MEXaHHYECKOIl TKaHU;
* B UIMHY - 33 CUET JeJEeHUs KIETOK KOHyca HapacTaHUs.

MexaHu3Mbl HepeJadyd BellecTB 0T KOPHel K APYruM opraHam:
B KOPHEBbI¢ BOJOCKH BOJa M3 IOYBHl IOCTYNAeT HOCPEICTBOM
ocmoca, PacTBOPbl MUHEPANBHBEIX cONel - ougpysueii n axmue-
HbIM  mpancnopmom’,

* 10 NMapeHXHMMe DPAaCTBOPHI IEPEXOAAT OT KJIETOK C MEHbIIeH co-
cymieil cuioi k kierkaMm ¢ OoJiplIel cocyluel cuioi;

JIBUKEHHUE PAcCTBOPOB BEIIECTB OT KOPHel K APYrHM oOpraHam
pacTeHHsl OCYILECTBISETCS B pE3yjabTaTe COBMECTHOIO JAeHCTBUS
KOPHEBOTO JIaBJICHHs, KAMUIAPHOCTH U UCTIAPEHUS BOJIBI JIUCTHIMHU.
OcMoTHYecKoe AaBJeHHe u30BITOYHOE JaBleHHE, 00yCIIOB-
JICHHOE pa3IM4MeM KOHIIEHTPAlMH PACTBOPEHHBIX COJIEH B IOYBE U
LUTOMNIa3Me KIIETOK.

Cocymas cujia - cunia, onpejenseMas pa3’HOCTbIO OCMOTHYECKO-
TO M TYPrOpHOTO aBJICHUH.

Typropnoe gaBJjeHHUe - JaBICHHE KHBOTO COJNCPKUMOTO KIETKH Ha
ce 000JI0YKY; OHO yBEJIMYMBACTCS 10 MEPEe HOCTYIUICHNS BOABI B KIIETKY.

KopHeBoe naBieHMe - NaBJIeHHE B COCYIaX KCHJIEMBl KOpHEH,
Giaromaps KOTOPOMY HPOUCXOAMT CHabOXKeHHE Ha3eMHBIX OpPraHOB
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pacTCHUs BOI[Oﬁ U MUHEpPAJIbHBIMHU BE€HICCTBAMHU. OHO BO3HHUKAaeT B
pe3yibTaTe pa6OTI>I HOHHBIX HACOCOB B JKMBBIX KJIETKaX KOPHA U IIac-
CHBHOI'O IIOCTYIIJICHUS BOABI B COCyax.

* BuyTpeHHee (momepeyHoe) cTPOeHHe KOPHA (CHapyXH BHYTPB):

* pH30epMa — KOXHIAa C KOPHEBBIMH BOJIOCKAMHU;

* MepBHYHAs KOPa KOPHSN; COCTOHT M3 CJOCB 9K300€pPMbl, PHIXIIO
napeuxumvl 1 IHO00EPMbl,

* NEeHTPAaJbHBIH, WIH 0CeBOH WWJIMHAP; COCTOUT U3 REPUUUKIA,
¢noImer (umeronielt cUTOBUIHBIE TPYOKH), ciost kambus (pa3Bu-
BAIOIIETOCS [0 MEPE POCTa KOPHS) M Kcunemwl (conpepikamei Tpa-
XEHIbl HIH COCYJbl); 00CCIeYHBACT BOCXOMALUIMA U HHUCXOIALIMH
TOKH BEIIECTB.
3ameuanue: y manmopOTHHKOBBIX W OJHOJOJBHBIX PacTCHHH mep-

BUYHAsl CTPYKTypa KOpPHS COXpaHsETCs B TCUYCHHE BCEil )HU3HHU pacrte-
HUsL. Y TOJOCEMEHHBIX W ABYJIOJBHBIX PAaCTEHHH 3a CUET NEATEIbHO-
CTH KaMOus o0pasyeTcsi BTOpHYHAs CTPYKTypa KOpHS: B LEHTPaJbHOM
HUIMHApe KamOuii oOpa3yeT BTOPHYHBIC HPOBOASAILINE TKAaHH, 00Yy-
CJIOBJIMBAIOIUE POCT KOPHS B TOJIIUHY.

Dk30aepMa - CJIOH (MM CJIOM) KIETOK, JIeKAIIUX IOJ PU30Aep-
MOH CHapyKH OT MAapEHXMMHBIX KIETOK OCHOBHOW KOpBI KOpHS; CO-
CTOUT M3 JXKUBBIX .KJIETOK C ONPOOKOBEBIINMH, HO COXPAHSIOUUMH IPO-
HUI[2EMOCTb 000JI0UKAMH.

DHpoaepMa - BHYTPCHHHH OJHOPSAHBIA CIOH KOpBI, MpHUIIErar-
KN K IEHTPAJIbHOMY IHJIHHIPY; COCTOUT U3 MEPTBBIX KJIETOK, CpEeaH
KOTOPBIX pPAaCIOJIOXKEHBI JKUBBIE MPOMYCKHBbIC KIETKH, IO KOTOPBIM
UJET TPAHCIIOPT BEILIECTB.

ITepuIUKI - CIOH XUBBIX KIETOK, CIIOCOOHBIX K MEPHCTEMAaTH-
yeckoil (00pa3oBaTeNbHON) NEATENBHOCTH; 3a CUET ITHX KIETOK obpa-
3yI0TCSI OOKOBBIE KOPHH.

BuaonsmeHeHUsa KOpHeN

BugonzmeHenue oprana - HeoOpaTUMoe HM3MEHEHHE (OPMBI W/MIN
CTpPOCHHsI OpraHa, oOyCJIOBIE€HHOE€ M3MEHEHHUEM ero (opraHa) OCHOB-
HBIX (YHKOHH (B YaCTHOCTH, BBITOJTHEHHEM HOBBIX (QYHKIHH, HE Xa-
PAaKTEepHBIX MM JAHHOTO THIMHYHOTO OpraHa).

BunonzmeHneHHsi KOpPHSl - KOpHH, MMEIONINE HEXapaKTepHOE s
HUX CTPOCHHE, CBSA3AHHOE C BBHIMOJHEHHEM pAa3JIMYHBIX JOIOJHHUTEIb-
HBIX (YHKIUH.

* OcHOBHBIe BHIOU3MEHEHHUS] KOPHei: KOPHEIUIOJbI, KOPHEBEHIE
KIyOHH, COKpaTHTENbHBIE, XOIYJbHBIE, BO3AYLIHBIE, IBIXATEIb-
HbIe KOPHHU, KOPHU-TIPUCOCKH.

KopHemnoxn - BHIOM3MEHEHHBIH yTONNIEHHBIN TJIaBHBIH KOPEHb,
coJepKaluii 00JIbIIIOE KOJMYECTBO 3alaCHBIX NHUTATEIbHBIX BEIIECTB
(mpuMepsl: cBeKkia, MOPKOBB, pema, penpka). Kopuemmoxast ¢opmupy-
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IOTCSl Y ABYXJIETHUX PAacTeHWH Ha BTOPOM Troxay ku3Hu. B popmuposa-
HUHM BEpXHEW 4aCTH KOPHEIJIOJAa YYacTBYIOT HHXKHUE 4acTH CTEOJIA.

KopHneBoii kiy0eHb - BHIOM3MEHEHHBIH YTONIIEHHBIH OOKOBOM
WIN TIPUAATOYHBIH KOpPEHb, B KOTOPOM OTKJIAIBIBAIOTCS MHTATEIbHBIE
BEIIECTBA B 3alac (Mpumepsi. TE€OPTHH, KapTo(deab, TOMHHAMOYD).

CoxpaTuTeabHble, WIM BTATUBAIOIINE KOPHU - KOPHH, CIIOCO0-
HBIE COKpANaThCAd B NMPOJOIHHOM HANpaBICHHH W BTATHBATH INIyOOKO
B TOYBY KIyOHH, JTyKOBHIBl W T.N., IPEIOXpPAHSIS WX OT 3aMep3aHus
3UMOH (npumepul: TIONBIIAH, HAPLUCC, IJIaJHOIYC).

XoayabHble KOPHH - MHOTOYHCICHHBIE TPHUIATOYHBIE KOPHH,
NOAHUMAIONIME pacTeHHe HaJ BOJOW (npumep: MAHTPOBBIE JEPEBBS
TPOTIHKOB).

Bo3ayuminbie KOPHM - NPUJATOYHBIE KOPHHU, Pa3BUBAIOLIUECSH U3
cTebias ¥ cBOOOJHO CBHCAIOIIUE B BO3JYXE; CIyXaT AJi KOHJEHCALUU
aTMoc(epHOH Biaru (npumep: TPONHMUYECKHE AEpPEeBbi ceMelcTBa op-
XUTHBIX).

JbIxaTeabHble KOPHHM (y pacTeHHiH, NMpou3pacTalomux Ha 6oio-
Tax WM OeJHBIX KHCIOPOAOM IOYBAX) - OTPOCTKH OOKOBBIX KOpHEH,
OoraTple a’peHXMMOM, pacTyllWe BEPTHKAaJbHO BBEPX M BBICTYINAIO-
niMe HajJ [OYBOM WM BOJOH; CIyXaT NPOBOJHHUKOM BO3AyXa.

Kopuu-npucockn - KopHH pac-
TEHUI-NIapa3uTOB, BHEIPAIOIINECS B
TKaHM IUTAIOLIEr0 MX PacTeHHs,
MOCJIE YEro NPOBOASIINE CHCTEMBI
obonx pacTeHHHl  00BETUHSAIOTCA
(npumepwi: oMena, MOBUIHKA).

MNo6er n noyku

e IloGer - BereTaTHMBHBIA OpraH BbHIC-
WIUX PACTEHUM, HMEIOUIUH, Kak
MpaBUJIO, OTPHUIATEIBHBIA Te€o-
TPONU3M M TIPEACTABISIOIMHUNA CO-
0oii cmebenn (och mobera) ¢ pac-
MOJOKCHHBIMK Ha HEM JIUCHIbA-
MU W ROYKamMu; OAWH W3 JABYX
(BTOpPBIM sIBIIIETCS KOPEHB) OC-
HOBHBIX OPraHOB PacCTEHHS.

o p p ONMaIaHus JINCTHEB):
+ Jloboit mober pa3BuBaercs U3
1 - BEpXyleyHas nouka, 2- 6o-
HOYKH. KOBasi nasylHasi noyka, 3- Mex-

Aaoyanue, 4 - nMcToBoW pybed,

5 -y3en, 6 - rpaHuua roauyHoro

NpUpoCTa C KoMbLEBbLIMK pybLa-
MW OT MOYEYHON Yellym,

7 - YeyeBMYKW, 8- NUCTOBLIE
cneabl (MpoBoAsLWME NyyYKK),
9 - FOAWYHBIN NpupocT

Puc. 7.15. Cxema nodera (mociie

e ®yukuuu mnodera: omopHas, ¢o-
TOCHHTE3Upylomas (aBTOTpodHOE
NUTaHue), ra3oo0MeHa, MPOBOMS-
masi, 3amacaromias, reHepaTHBHAs
(BeretaTHBHOE Pa3MHOMKECHHE).
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Buabl no6eroB (B 3aBUCHMOCTH OT BBIMOJHIEMBIX (QYHKIIHIT):
BereTaTHMBHBINH moder - mober, HeCYIUH NUCTbS W MOYKH U HE
HMEIOU[UH TeHEPAaTHBHBIX OPTraHOB; MOXET OBITh OTHOJCTHUM
(TpaBAHHCTBIM) M MHOTOJETHHUM (OAPEBECHEBAIOUINM), HAA3EM-
HBIM M TIOJ3€MHBIM;
reHepaTUBHBbIN Mober - mober, HecylIHii TeHepaTHBHBIC OPTaHbI;
y TOJIOCEMEHHBIX PACTeHHH 3TO MOOETH C wiumKamu, y MOKPHITO-
CEMCHHBIX - U6emKU WIIA COUGEMUsL.

Buabl noderoB (B 3aBUCUMOCTH OT MPOUCXOXKIEHHS):

* rJjaBHbIi moler - mepBed moOer, MOSABAAIOMIMKCS HpU Ipopac-

TaHUU CEMCEHU,; Ha4dallo €My [Na€T nouUKa 3ap00wma;

* OoxoBoii moder - mober, GpopMuUpYIOIUIICT U3 NA3YWIHOI NOYKU;

3a €ro CUYeT NpOUCXOAUT BETBJIICHUE CTe6J’Iﬂ;

* NMpUIATOYHBIAH mober - mober, GopMuUpYIOLWIUIiCS U3 npuoamou-

”

HOUl nOuKuU.
Mouka - 3a4aTO4HBIH (Hepa3BUBIIMIICA) M0OEeT, MUMEIOUIUNH YKOpPO-
YeHHBIH CcTeOeNb, Ha BEPXYIIKE KOTOPOTO HAXOAHUTCS KOHYC Ha-
pacmanua (cM. 1. KopeHb); CHapyXH IOYKa OKpYyXeHa noueu-
HOU uewiyeil.
IMoyeuynas 4Yemysi - Tpynma MIOTHBIX, 3aJepPXKaBIIMNXCA B Pa3BH-
THU JINCTHEB, TOKPBITHIX CMOJUCTBIMU BENIECTBAMH, HMEIOIINX
I'yCTOE ONYyIIEHHWE WU NMPOOKOBBIM CION M BHIMOJHSIOMUX 3alIUT-
HYI0 QYHKIHUIO.

Buabl novek (B 3aBUCHMOCTH OT BHYTPEHHETO CTpoeHHus; puc. 7.16):
* BereTaTHBHbIE - HECKOJIbKO BBITSHYTHIE MO (opMe MOUYKH, B KO-
TOPBIX HAXOASATCS 3a4aTOYHBbIE CTEONHM WMIIM 3a4aTOYHBIE JTUCTHS;

* reHepaTHUBHbIe (MU LBETOYHBIE) - OOJiee OKPYTJIbIEe U KPYIHBIE,
YeM BeTeTaTHBHBIE, NMOYKH, COAEpIKallue 3a4aTKM L[BETKA WIIH CO-

LBETHS.

a

Puc. 7.16. CTpoeHue BereTaTUBHOIi (2) M LIBeTO4YHOIi (0) moyek:

1 - noyeyHas yewys; 2 - 3a4aTOYHbIE NNCTbSA; 3 - KOHYC HapacTaHus;
4 - 3ayaToyHbIN cTebenb; 5 - couBeTMe B 3a4aTOYHOM COCTOSIHUM
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Pa3sHOBMIHOCTH BereTaTHBHBIX NMOYeEK:

BepXylleyHas - I0YKa, PACHOJIOKEHHas Ha BepXylIke cTebins, 3a
cUeT ee pa3BUTHs MoOer HapacTaeT B JUIHHY;

nasymHasi - o4ka, pacroyIOKeHHasi B Ma3yxe JHUCTa U obecrneydu-
Baronas pocT OOKOBBIX MOOEroB M BETBJIEHUE CTEOIs;

Y ppuaaTo4yHas - moyka, oOpasyromascs BHE Ma3yxH Jiucra (Ha cred-

Je, KOpHE WIM JUCTE) W Aarolas MpUAATOYHBINA (clydaifHbIi) mober;
cHsilas - masyliHas [0YKa JPEeBECHBIX MOPOJ, AJIHUTEIbHOE Bpe-
Ms (10 HECKOJBKMX JIET) HaXOASIAsCs B COCTOSHUU ITOKOS;
M0YKa BO300HOBJEHHS - 3UMYIOIIas I0YKa MHOTOJETHETO pac-
TEHHUs, U3 KOTOPOH pa3BUBaeTCs MOOET.

Crebean

Crebeapb - 3TO oceBas 4yacTh moOera, OCeBOW Ha3eMHBINH BeTreTaTHB-
HBIIl opraH BBICIIMX pPAacTEeHHH, oOnagaroIUi pagualbHONH CHUM-
MeTpuel, HEOTpAaHWYEHHBIM BEpPXYIIEYHBIM WM BCTaBOYHBIM pPOC-
TOM U IMOJOXUTEIbHBIM T'e€IHOTPOIU3MOM.

DyHKIUM cTEdaA:
onopHasi (HeceT JIUCThs, IBETKU U IJIOIHI);
nposoasmas (odecrneynBaeT BOCXOASIIINN, HUCXOAAMUNA U TOPU30H-
TaJIbHBIA TOK BELIECTB);
3amacalmas: B cTeOIIX MOTYT OTKJIAJBIBATHCS B 3alac MUTATENb-
HbIe BellecTBa (npumep: KamycTa Koinbpabu) uiau Boaa (npumep:
KaKTYCBl);
3alUTHAsA (BBIPOCTHI CTEONS - KOWOYKU - 3alUIAIOT PacTEHHUE
OT IOEJaHUs >KUBOTHBIMHU; Hpumep - LIUIOBHHUK);
reHepaTuBHas (OQMH U3 OPraHOB BErE€TATUBHOIO Pa3MHOMXKEHHS).
Bunasl crebieii (o cTeneHu oOgpeBEeCHEHHs):
TPaBSAHUCTBIE - UMEIOT ci1aboe yTONIEHHEe M CYIIECTBYIOT OObIU-
HO OJIMH BEreTallMOHHbII Mepuoj; crnocoOHbl K GoToCHHTE3Y;
JepeBSIHUCTBIE - MHOTOJIETHHE, MOTYT YTOJIIAThCSA HEONpeeseH-
HO JI0JITO; He CHOCOOHBI K ()OTOCHHTESY.

Mopgonozuueckoe paznoobpasue  cmeodnei
Crebenn OcobennocTu Ipumepb
[IpsamocTosuuii | PacreT BBEpX, MEPIEHAUKY- Kykypys3a, jeH,

JIAPHO TOBEPXHOCTH ITOYBBHI POXB, elb

[Tonzyunii Crenercs 110 MOBEPXHOCTH 3emsiHIKa, KIy6-
MOYBBI U YKOPEHSETCS C TI0- HUKa
MOIIBIO MPUIATOYHBIX KOPHEH
Brromuiics OOBUBaeTCS BOKPYT OMOPHI BrIOHOK, (aconb
Hennsromuiics Pacter BBepx, Lemssich 3a Tfo1, BHHOIPAL,

OIopy yCHUKaMu XMEIb
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*+ IlpononbHOe cTpoeHue cTedns: credenb COCTOUT M3 Yy3JIOB M MEX-

NOy3IHH.

V3en - yuacTok cTe6ast, OT KOTOPOTO OTXOMHUT JIHUCT.

Mexaoy3nue - y4acToK cTeOast MexXay ABYyMsS COCEAHHUMHU Y3JIaMH.

CTebOneBON yepeHOK - yacTh nobera ¢ HECKONBKHMH MOYKAMHU.

ConoMuHA - THTT OIpAMOCTOSAYETO CTeGJ’IS{, IMOJOTO B MEXAOY3IHUAX

U 3aMOJIHEHHOTO TKaHbIO TOJBKO B 00JacTu y3/10B (MIIEHU]A, POXKB).

CTBON - MHOTOJNIETHHUIl AepeBAHUCTHI cTebenb aepeBa.

* BHyTpeHHee cTpoeHHE cTeOIf COOTBETCTBYET €ro IriIaBHBIM (YyHK-

OUAAM UM HCECKOJBKO OTIHYACTCA y IOJ0- U NOKPBITOCEMECHHBIX, OAHO-

U JABYIOJBHBIX pacTeHHH (CM.

HUXE).

OCHOBHBIE BHJbI

TKaHEH

cTe6ust, UX 3IEMEHTHl, CTPYKTypa U QyHKI MM NPUBEACHB B Tabuuie.
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Ipooonicenue maobnuysl
Cnoit Txans DieMeHTH c
T KT
crebns TKaHU pyKTypa
JlpeBecuHa a) JIpeBecuHHas MapeH- Knerku xxuBbie, ¢ | 3amacaromas
(xcHaeMa) XUMa TOHKUMH 0007104-
KaMH, pasIndyHBbIX
pa3mepoB u GopMbI
6) MexaHHYECKHE BO- Knetku mepTBbie, | OOecnednBaroT
JIOKHA (CKJIepeHXuMa) JUIMHHBIE, C OJIPE- | IPOYHOCTH W
BECHEBIIUMH ruOKOCTh CTEO-
000JI0UKaMH s
B) Tpaxen u Tpaxeuanl IIporomnazma Bocxoasmuit
YaCTUYHO OTMHPA- | TOK BOABI U
€T, KJICTKH oApe- MHUHEPAJIBbHBIX
BECHEBAIOT conei
CepaueBuHa |a) OCHOBHas TKaHb KpymnHble KJIETKH C | Jleno 3amacHbIX

TOHKHMH 000J10Y-

NUTaTEIbHBIX
KaMH, HHOT - BEIIECTB
KPYIIHBIE MEX-
KJIETHUKH

0) Cepauesnnubie ny4d | Kpynuble Ki1eTkn | [OpH30HTaNb-

MpsSMOYTOJbHOR
(GhopMBI, KUBBIE,
CTEHKH MOTYT
0JIpeBECHEBATH

HBIH TOK MHUTa-
TEJIbHBIX Be-
1ECTB

BHympeHHee =~ cmpoeHue  cmebsis  (nonepeuHbiii cpes)
Cnoit DNeMEHTH
Txans CrpykTypa DOyHKIUHT
crebns TKaHH
Kopa. IToxpos- |a) Koxuua JKuBble KIETKH, 3amurHasdi,
HapyXHbII Has (y Momoxpix |IUIOTHO Ipuie- ra3oo0MeH,
cnoit crebueit) rajomue IpyT K ¢dorocunTes
JApYTy; yCThHIa
6) IIpoOxka, MeprBble KiaeTKH, |3amUTHAs
Kopka (y cTa- |IpONUTaHHBIE CY-
pBIX cTebmeit) | GepuHOM' U 3amo-
HCHHBIC BO3IYXOM.
UeueBnuky - I'azo006MeH
KPYIHBIE KJIETKH C
GONBIINMH MEX-
KIICTHUKAMHU
BHYTPeHHUH |a) Mexa- |JlyGsaHbie BeitsauyTsie kier- | [ubkocTs n
cioit (1yo0, HUYECKas | BOJIOKHA KU C TOJICTBIMH NPOYHOCTH
¢aodma) TKaHb OJIPEBECHEBEBII H- | CTEONS
MU 000J104KaMHU
6) TIposo- | CuroBuausie | Kusbie BoiTsnHy- | Hucxomsmuit
asimas TpyOKH, ThI€ KJIETKH, IIUTO- | TOK OpraHuye-
TKaHb KIETKH- m1a3Ma 0e3 sapa, | CKHX BEIIEeCTB
CIIYy THUIIBI TIONEPECYHBIC
[IEPEeropoaKu ¢
OTBEPCTUSIMH
B) OcHos- | JIybanas CTEHKH KJIETOK HakonueHue 3a-
Hast TKaHb | TapEHXHMa LeJUTIOTI03HBIE, [aCHBIX MUTATe-
60JIbLIOE YUCIIO JIBHBIX BEILIECTB
MEKKJIECTHUKOB HJIM NIPOAYKTOB
oOMeHa

Puc. 7.17. Ctpoenue crebueit
OIHODONBHOTO (caeBa)

U JIBYAONBHOTO
TPaBAHHUCTBIX pPAaCTEHHIH:

1 - anuaepmuc; 2 - MexaHuyeckas
TKaHb: 3 - MapeHxuMa; 4 - dnosma:
5, 6 - kam6uii; 7 - KCMNEMA;

8 - cepAuUeBUHHbIE NTyun:

9 - cepAuUeBUHHas MapeHxuma

Puc.

7.18. BHyTpeHHEEe CTpOCHHE

cTebNs JPEBECHBIX PAaCTEHHIMH:
a - NpoAONbHbIN pa3pes cTebns;
6 - nonepeuHbIlt pa3pe3 cTebns:
1 - npobka; 2 - KneTkn Kopbl; 3 -

ny6sHble BONOKHa; 4 - 3anacawowmne
KneTkn ny6a; 5 - cutoBuaHble Tpybkm
N KNETKU-CNYTHUUBI; 6 - Kambui; 7 -
XWBbIE KNETKN U BONIOKHA APEBECHHbI;
8 - cocyabl; 9 - KNEeTKn cepaueBUHbI
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Pa3zanuyus B cTpoeHnu credieii:
M0 BOJONMPOBOASALIMM 3JeMEeHTAM B KCHJIeMe: y T'OJIOCEMEHHBIX
(XBOMHBIX) - mpaxeuosl, y TOKPHITOCEMEHHBIX - COCYObl;
MO0 TUMY CTPOEHHUSI: y OJHOAOJLHBIX PACTCHHH - HYuKosoe cmpo-
enue (GodsMa M Kcmiuema o0pa3yoT MPOBOASIINE MYYKH, pa3dopo-
CaHHBIE 10 BCeH MapeHXHMe); Y IBYNOJBHBIX PAaCTEHUHU - Koable-
6oe cmpoenue (IPOBOASIIHE TKAaHU 00Pa3ylOT KOJIBIO).

Poct credas:
B BBICOTY MJIM JJIMHY - 6EPXYUICeYHbLI WA 8CHABOUHDBLIL
B TOJIIIMHY - JCJICHHEM KIJIETOK KaMOHWs, PacIOJOXEHHOr0 Ha
rpaHUIle KOpBbl U JPEBECHHBI (KCHUJIEMbI); B CTOPOHY KOPBI OT KJe-
TOK KamOus oOpasyroTcsi KieTkn nyba, B CTOPOHY APEBECHHEI
nuddepeHIUPYOTCS KIETKH JPEBECUHBI,
POCT cTebis B JIMHY COIPOBOXKIACTCS €TO GemeaeHUeM.
Bepxyueunslii poct - poct cTe6isst B BBICOTY HIM JJIUHY 3a CUET

JeJIeHUSI W poCTa KJIETOK KOHycCa HapacTaHWs BepXymedHoil mouku (y
OOJIBIINHCTBA BBICHUIMX PACTEHUH).

BeTaBouHbIii pocT - pocT cTebns B BHICOTY WIM JUIMHY 32 CUET

JIESATEIbHOCTH BCTABOYHOW MEPHCTEMBI, PACIIOIO0KEHHOH B OCHOBAaHUU
Mmedxncooyznuii (y 371aKOB M XBOIICH).

ToguyHoe KOJAbLIO (MK 30HA MPHPOCTA) - CION APEBECUHBI, 00-

pasyromuiics 3a cueT paboThl KaMOus B TEUEHHE OJHOI0 BEreTalHOH-
HOTO TepHOJA.

BeTBienne - mpomecc oOpa3oBaHHS OOKOBBEIX IOOEroB u3 ma-

3YHIHBIX HOYeK nobera.

Tunbl BeTBJeHUA cTedaeit (cMm. puc. 7.19):

" AUXOTOMHUYECKOE - KOHYC HapaCTaHUA BeryHIe'lHOﬁ IMOYKH JacT

JIBE paBHO3HAYHbIC HOBBIC BETBH (MpuMepbl: MXH, TIAyHbI);
MOHOMOAMAJBHOE - TIABHBI CcTeOenb pacTeT BEPXYIIKOW B Te-
YeHHe BCEHl XU3HHM pacTeHus; OOKOBBIE BETBH oOpa3yiorcs u3 0o-
KOBBIX (Ta3yLIHBIX) MOYEK IJIaBHOTO MoOera M TakXe JaloT MOHO-
[0/IMaJIbHOE BETBICHUE (RpUMepbl: eilb, COCHA, KEIp);
CHMIOANAJbHOE - BEpXyIlIeYHas I0YKa TJIaBHOTO (MK OOKOBO-
ro) modera OTMHpAET WJIM OTCTAET B POCTE, a pa3BUBAIOTCSA OOKO-
Bble (MTa3yLIHbIC) MOYKH, JIeXKAI[Ue HEIMOCPEICTBEHHO IO/ BEpXy-
[IEYHON; OHU OTKJIOHSIOT IJIaBHBIA cTeOENb (CTBOJ), OCTAIOIIHIICS
KOpOTKMM. IIpomomkenneM rinaBHOTO cTeOnst (CTBOJA) SBISAIOTCS
cTebnu (ocH) MOCIEaYIONX MOPSIIKOB (npumepet: 6epesa, si0I0H).

Jlnct

JlueTr - GOKOBOH MIACTHHYATHIM BETETAaTHBHBIM OpraH pacTeHHS,

pacTymuii oT ctebius, MMEIONIMH ABYCTOPOHHIOIO CHMMETPHUIO M Ha-
pacrtaromuii ocHoBaHUeM. PocCT nucTa orpaHUueH.

@DYyHKIMHU JUCTA: POTOCHHTE3, ra3000MeH, TpaHCIIHUPAUHSL.
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Puc. 7.19. Tunsl BeTBJIEHHUS CTe0JIeH:

a - aguxoTtomuyeckoe, 6 - MOHOMoOAMaNbHOE, B - CMMMOAMNANIbHOE
3-noXxHoanxotommnyeckoe (kieH); 1 - ocb I nopsiaka seTsnexHms’

~ - ocb II nopsinka BeTBNIEHMS,

CocTaBHbI€ YACTH JHUCTA: JIU-
CTOBasl MJIACTHHA, YEPEIIOK, OCHO-
BaHUE, MPWINCTHUKH (puc. 7.20).

JlucroBasi mjacTHHa — pac-
IIMPEeHHAs] TUIOCKas 4acTh JIUCTA.

Yepemok - cyXeHHas 4YacTh
JUCTA, COCOUHSAIOIIAS JHCTOBYIO
IUIACTHHY C OCHOBAaHHEM JIHCTa
(Gepesa, KamTaH, JINMA).

OcHOBaHMe JIUCTA - YaCTh JIH-
cTa, COEIMHSAIOMAs JUCT CO CTeO-
JIeM.

IIpuaHCTHUKHU - MEJKHE Ye-
LIyeBHU/HBIC WX JUCTOBUAHBIC 00-
pa3oBaHUsS Yy OCHOBAaHHS JIHCTA,
BBINOJIHAIOIUE 3aMUTHYIO (YHK-
LHIO.

Y3ea - MecTO HNPUKPEIICHUS

JIHCTa K cTebIro.

3 - ocb I nopsiaka BeTBEHUS

Puc. 7.20. JINCT U ero yacrtu:
a - YepeLlKoBbIi; 6 - cuasumii;
B - C MOAYLUIEYKON B OCHOBAHMUM;
3 - c BNaranuwem; <3 - co cBo60AHbIMM
NPWINCTHUKaMKN; € - CO CPOCLIMMUCS
NPUANCTHUKAMM; X - C NasyLUHbIMK
NpUAMCTHUKaMuM; 1 - nnacTuHa;

2 - OCHOBaHue; 3 - NTUCTOBOE Bnaranu-
we; 4 - NpUIUCTHUKKM; 5 - YepeLlok;
6 - nasylwHas noyka; 7 - BCTaBOYHas

Mepuctema
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Cuasiume JUCThA - JIUCThSI HEKOTOPHIX pacTeHUH (KyKypy3a, ajos,

r'BO3JIMKAa H ,E[p.), HE MMCIONIUEC YEPCIIKOB; B MECTC NPUKPCIJICHHUA K
cTe0ITI0 06p33y}0T Jaucmoeoe eénazanuuie.

>

KunkoBaHue JUCTA - OIIPEACIICHHOC PACIIOJIOKECHUE IHCUIOK (HpO-
BOJANINUX Hy‘IKOB) B JIUCTOBOH TJIaCTHHE.

Tuns! :knakoBanus (puc. 7.21):

* mnajgbyaToe (MajJbyaToceTdyarToe) - OT

* mepucroe (mepucroceryaroe) — oT

napaJjJjielibHOe - MHOTOYHCIICHHBIC
KHUIKH TSAHYTCS OT OCHOBAaHHUS JIHC-
TOBOW MJIACTHHBI MapajuIebHO APYT
Ipyry, cOJHXasch TOJNBKO Ha Bep-
XyIIKe JICTa (3J1aKn);

AYTOBHIHOE - XHJIKH AYTOBHIHO H30-
THYTBI U CONMKAIOTCS y OCHOBAHUS U
BEPXYIIKH JTHUCTOBOW IIACTHHBI (J1aH-
JIBITIN);

(e}
N —
™

>

W/\:
/ / 4 7
NN

OCHOBAHHMS JIMCTOBOW IIACTHHBI pac-
xonutcs (B BHIE Jyded) HECKOIBKO €

PaBHOLCHHBIX KHWIOK (KJICH); Puc. 7.21. Tunst
JKIJTKOBAHHST JIACTA:
a - napasnnensHoe;
6 - AYrOBUAHOE; ¢ - Masb-
yaToe; 3 - NEpUCToe

(M

OJHOM TJIaBHOHM >XWIKM MOJ YIJOM
OTXOIAT MEJKHEe OOKOBBIEC KHUIIKH
(Gepe3a).

3ameuanue: nns ABYAONBHBIX PACTEHUH XapaKTEepHBI MMalbyaToe U

MEPUCTOC XKUIKOBAHUEC, I OAHOAOJIBHBIX - IIapaJlJICIbBHOEC U HAYyTro-
BHUOHOEC. >

Tunbl CA0KHBIX JUCThEB:

W2

IIpocThie U CJIOKHBIE JTHCTHS: 1

* MPOCTOii JHCT UMEET TOJBKO
OJHY JHCTOBYIO IUIACTHHKY Ha
qepeluke (npumepsl: ocuHa, CH-
peHb, JTAHBIMI).

* CJOXKHBIe JHCTBS COJIEpXKAT
HECKOJIBKO JINCTOBBIX IUIACTHH,
NPUKPEIUICHHBIX K O0LIeMy de-
peulKy TNpH IOMOIIM COOCT-
BEHHBIX YEPEIIOYKOB.

’

* NEePUCTOCIOKHBINA - JHCTOY-
KU PacIiojioXKeHbl 10 BCeH UH-
He oOmero depemka (npume-
pbl: akanus, psOuHa, TOpPoX);

* MAJbYaTOCHOKHBIA - JHCTO-
YKH MPUKPEIUIEHbI K BepXYyIIKe

Puc. 7.22. CiaoxHble JUCTbS:

a - TPOMYATOCNOXHbIA; 6 - nanbya-

TOC/IOXHbIN; 6 - HEMapHONepucTo-

C/IOXHBIN; € - NapHOMepUCTOCNOX-

HbIA; 0 - ABAXAbINEPUCTOCIOXHbIN;
6 - TPUXAbINEPUCTOCNOXHbIi
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ofmiero yepemka M pacXoIsATCs paiAHalbHO (npumepsi: KallTaH,

apaxmc);

* TPOWYATOCTONKHBINH - TATBYATOCIONKHBIA JHCT, 00pa3oBaHHBII
TpeMs JINCTOUKaMU (npumepul: KIeBep, 3eMIISTHHKA);
* KOMOWHHMpOBaHHBIC THUIBI (CM., HampuMmep, puc. 7.22 0, e).

° .JIHCTOPZICHOJIO)KGHI/IC - 0COOCHHOCTH pacnoJioKEeHUs JIMCTHEB Ha

crebue.

Buasl aucropacmosoxkeHusi (puc.

7.23):

* ouepeaHoe (WIH CHUPAIBHOE) -
OT y3/1a OTXOIUT TOJBKO OJMH
JTUCT (npumepsvl: KPECTOLBET-

HEIEe, Oepesa, A0JI0Hs);

* CYNpPOTHBHOE - OT y3Ja OTXO-
PacIoJIoKeH-
HBIE JIpYr NpOTUB Jpyra (npu-

JAT OBa JIKCTA,

Mep: CUPEHB);

a8’
Puc. 7.23. JluctopacnonaoxeHue:

a - ouepepHoe, 6 —CynpoTUBHOE,
6 - MyTOBYaToe

* MYTOBYATOE - OT y3Jla OTXOIAT
HEe MEHee TpeX JINCThEB (npumepsl. ONeaHp, KOHOIUIA);

* MPHUKOPHEBasi PO3eTKa - OCOOBIH THUII JIMCTOPACIONOKECHHUS Y
pacTeHHH, MMeEIMX Mober Wi y4acToK mobera ¢ o4yeHb KOpOT-
KHMH MEXIO0Y3IUsAMU (npumepsl: ONYBAHYHK, MOJIOPOXKHUK).
Jluctest Ha moOere pacmoJiararoTcst Tak, 4TO BepXHHe, Oosee Mel-

KHMe JINCThs HE 3aTEHSAIOT HIDKHHE, 00pa3ys JIMCTOBYIO MO3aMKYy, UTO
obecrieynBaeT paBHOMEPHOE OCBELICHHE M aKTUBHBIH QOTOCHHTES.

* BHyTpeHHee cTpoeHMe JHC-
Ta: TKaHM JINCTA, UX CTPYK-
Typa U QyHKIHMH mpuBene-
HBI B TabOnune Ha c. 270;
CTpPOCHHE JIUCTOBOH IlIa-
CTHHBI CXEMaTHYECKH H30-
OpaxkeHo Ha puc. 7.24.

e Jlucromax - cOpacbiBaHHE
JUCTBEB OCEHbIO (WIM BO
BpeMsl 3aCyXH) IOKpBITOCE-
MEHHBIMU pacTeHusmu. Ile-
pex  JUCTONMAJOM  JIMCThS
crapeloT W orMmuparoT. Ha
cTebie Ha MecTe OTIeJECHUs
JUCTA OCTAeTCs JIUCHIOGOI
Ppybey, KOTOpBIM TOKpBIBa-
eTcs CII0eM MPOOKH.

Puc. 7.24. CTpoeHMue nucToBom
NNacTUHbI:

1 - BOJIOKHa, 2 - BEPXHWUI 3NUAEPMUC;
3 - rybuyatbiii Me30unn; 4 - Xenesu-
CTbIii BOJIOCOK; 5 - KPOWLWMI BOSIOCOK;
6 - KonneHxmMa; 7 - Kcunema; 8 - Hux-
HUIA anuagepmuc; 9 - 0bkIagoyHble
KNeTkn nyuyka; 10 - nanncagHoiii
(cTon6uaTbiii) Mesodunn; 11 - ycTbuue;
12 - dnoamMa
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BHympeHHee cmpoeHue aucm

a

TkaHb CtpykTypa PyHKUMY
Mokposuas - |KJIETKH PacroNoXKeHbl MIIOTHO, 3amuta mHCTa OT
KOKHIA OecuBeTHBIC, COAEPKAT yCThULA BRICBIXAHHA, MOBpe-

JKIEHUH, MHKpPOOOB

T'a3000MmeH, TpaHc-

U HUKHUU VYeTbula - I1BE 3aMbIKAKOIIUE

nupangus
3Hl/[£lepM14C) KJIETKH C XJiopoIljacTaM U,yCTbU4-
nas LEJIb MEXAY HUMH
. ®orocunTes
OcHoBHaf - Knerku uununapudyeckoit Gpopmsl,
croyibuyaras IJIOTHO ONPHUIErarmT APpYyr K APYyTY,

coACpxKAT MHOIO XJ0pomnjaacToB

dortocuHTE3, ra3o-
0o0MeH. TpaHcHupa-
IHs, 3amacamas

Knerku okpyrabie, pacnonoxeHsl
PBIXJT0, OJIMXKE K HHKHEH KOXKHIE;

rybuaras Xjo-
peHXuMa
XJI0POMIACTOB MaJlo

IIpoBenenue Boabl u
MHHEpPaJIbHBIX BE-

Mposoasimas- | COAEpKAT KONIEHXUMY, TPAXeH H
CUTOBHUJIHBIE TPYOKHU

COCynuCTO- IIECTB B JHUCT, OTTOK
BOJIOKHUCTHIE OpraHHYECKHX BE-
My4YKHU

mECTB M3 JIMCTA.

Onopuas - obecme-
YUBAKT MPOYHOCTH U
YIOPYTrOCTh JHCTHEB

Mexanuyeckas)y MEXaHHYeCKHE BOJOKHA COCYMHM-
CTO-BOJIOKHHUCTBIX MYYKOB MU
OT/JEJIbHBIC KJIETKH C OJPEBECHEB-
muMu 000T0YKaAME

3HayeHHe JIHCTONA/A:

* JHCTOHIAJ NPENOXpaHSAET PAaCTCHHUSA OT IEPEOXIaXJCHUS, BBIMED-
3aHHUS U TOTEpH BJIArd, a TakKe OT 00JaMbIBaHUS BETBEH IMOA T-
JKECTBIO CHETA;

* u30aBiseT pacTeHHS OT BPEAHBIX NPOAYKTOB MeTabonm3ma, Ha-
KOMUBIINXCS B JINCTHSIX 34 BETCTAI[MOHHBIA IEPUOT;

* ONAaBIIME JUCTbS NIPEAOXPAHAIOT KOPHHM PACTCHUSA OT BBIMEP3aHHS

U CIIy)KaT OPraHUYECKUM yNOOpeHUuEeM.
BuaonsmeHeHus noberos, ctebnen, NUCTbEB, NOYEK

BugousmeHneHHble moderm - modOeru, y KOTOPBIX cTeOenb, JiH-
CThs, MOYKHU (MJIM BCE BMeCTe) HEOOpPaTMMO MEHSIOT CBOUM (PYHKUMH H,

KaK CJeJCTBHUE, cBOIO hopmy (cm. puc. 7.25).

IMoa3eMHble BHIOM3MEHEHHBbIe MO0Oeru - mMoOeTH, HAXOIAIIUKUCS
noja 3emiiell U obecrmeynBaron[ie MEPe3UMOBKY PACTCHUN M HaKOILIe-
HUE THUTATEIBHBIX BEUIECTB (KOpHesuuie, KiyOeHb, NYKOGUUA, KYO-
HelyKosuua).

KopHeBuie - BUIOM3MEHECHHBIN, MHOTOJETHUH, MOA3EMHBIA, BHE-
IIHE TMOXO0XHUW Ha KOPEHb, PACTYIINH TOPHU30HTAIBHO MOOET C y3JIaMHu,
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MEXAO0Y3IUIMH, YEUTyeBUIHBIMH JHCTBHSIMH, BEPXYIIEYHOH M Ma3yml-
HBIMH TIOYKaMU (KOPHEBOW UYEXJIHK OTCYTCTBYET) M CHyKam[ui ais
BEreTaTHBHOTO DPa3MHOXKEHUS, BO30OHOBJCHHS W 3allacaHus MHUTa-
TEIBHBIX BEHIECTB (IBIpEH, JTaHIBIN).

Kiny0eHb - BUAOM3MEHEHHBI MMOM3EMHBIH MOOEr, MPEeaCTaBIISIO-
mui co60H yTONIIEHHE C CHJIBHO PAa3BUTOM 3amacalonieil mapeHXHMon
Ha BEPXYIIKE CHIOJ0HA, UMEIONINI BEPXYIICYHYI0 W Ma3yIIHbIC IOYKU
(rJa3kM) U CiyXaIlui A7 3amacaHus NMHUTATeNbHBIX BEIIECTB M Bere-
TAaTUBHOTO Pa3MHOXKEHHS (KapToden).

JlykoBHIA - MTOJ3EMHBIH YKOPOUCHHBIII MOOEr ¢ COYHBIMH, CHIIb-
HO pa3pacTarolIUMUCS YENIyeBUIHBIMH JTHCTBSIMH, NMPUKPETUICHHBIMH
K KOpPOTKOMY cTeOs0, Ha3zbiBaeMOMy AOHUeM. Ha Bepxyluke noHLA
pacmoJiaraeTcs BepXyIlIedyHass IO4YKa, a B Ia3yXaxX COYHBIX JIUCTHEB-
yemyi - OOKOBBIE MOYKH, AAIONIME HAYaI0 MOJIOJBIM JIyKOBHUI[AM-J€-
TKaM (J1yK, 4yecHOK). CHapyXH JyKOBHIIA OOBIYHO IOKPBITA CYXHMH
YelysiMH, BBIIOJHSIONUMH 3aIUTHYI0 (YHKIHIO.

e (DyHKIMHU JTYyKOBHIIBI: 3amacaromasl (B COYHBIX JUCTHIX-UEIIysX)
U BET€TAaTHBHOTO Pa3MHOXKEHHS.

* JlykoBHUBI MOTYT ()OPMHPOBATHCS KaK BHJOM3MEHEHHS HE TOJIBKO
MNOJ3EMHBIX, HO M HAa3eMHBIX NOOEroB (mpumepsi. Y HEKOTOPBIX
JUIMH JTYKOBUYKH (HOPMHUPYIOTCS B IMa3yxax JIMCTA, a y HEKOTO-
PBIX BHAOB JTyKa - B COLBETHUSX).

JleTka JyKOBHIBI - pa3pociuascs OOKOBas MOYKa, OTACIHBIIAACS
OT JTyKOBHIIBI (JIyK, IIaJAHOIYC).

KnyOHenykoBMIa - BUJOM3MEHEHHBIH mNoOEr, MOXOXHH Ha Jy-
KOBHIly, TMOKPBITBIH CHApyXH CyXHMH YEIIysSMH U HMEIONINH CHUIBHO
paspocuieecst JOHIE, B KOTOPOM (B OTJIMYHE OT JIYKOBHIIBI) 3aMacaroT-
Cs MHUTATENbHBIE BEMIECTBA (TIaTHONIYC, KPOKYCHI).

Han3zemHble BUAOM3MeHeHUsI M00eroB, cTebjei, JUCTbeB, MO-
YeK: KOJI04YKU, KOUAHbL, YCbl, MACUCHIbIE JIUCHIbA, HACMU UGEMKA
(JamenuCTUKH, JICTIECTKH, TRIYUHKY, NIECTHKHN), JI0GUle annapamsl N Jp.

Konrouka - ocTpblif, TBEepAbli, OJpEBECHEBIINN, BUIOM3MEHEH-
HBIH  To0er (npumep: OOSPBILIHKMK), NMPUIMCTHUK (npumep.: Oenas aka-
IUs) WIM JUCT (npumep. KaKTyC), CIyXAIIMP A 3aIlUTH OT TOefa-
HUS JKHUBOTHBIMH YUIM AJIS. yMEHBIIEHUS MCIAPEHUS.

KouaH - BHIOM3MEHEHHBI 3a4aTOUYHBIN MOOer (TUraHTCKasl MO4-
Ka) C MHOTOYHCIICHHBIMH TOJICTBIMHU, MEPEKPHIBAIOIINMU APYT Ipyra
JUCTBSIMH, TOYTH JHUIIEHHBIMHU XJIOPOIUIACTOB (Mpumep: KaIycTa).

Yebl - JIUHHBIE, TOHKHE, HAaA3€MHBIE, MOJI3y4YHe BHOM3MEHECHHS
nobera WM JHCTa, 00pasyrollue Ha BEpPXYIIKax pO3eTOYHbIe moberu,
YKOPEHSIOMHECS ¢ MOMOIIBI0 NPUAATOYHEIX KOpHEH (npumep: 3emis-
HUKA); HAJ3€MHBIE CIHMOJIOHbI, CIYXAaT Ui BEreTaTUBHOTO pPa3MHOXe-
HUS ITyTeM 3aXBaTa TEPPUTOPHUHU.
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Puc. 7.25. HapseMHble U nogseMHble BUaouaMeHeHus nobera:

a - 06bIYHbIN YANMHEHHBIN Nober, 6 - MACUCTLIN Nober KakTyca C peay-
LUMPOBaHHbIMU NIUCTbSIMU, 6 - KOPHEBULLE Mblpesi (NpUMep AMMHHOKOPHe-
BULLHOIO pacTeHus), r-nykoBuuUa fyka, A- GUANOKNAAMN MrAULbI,

e - knybeHb kapTodens, X - yCbl-MpUUENKU BUHOrpada (BUAOW3MEHEH-
Hble COLBETMS), 3- KOMOUKa rneanunm

JloBune ammapaTbl - BUAOU3MCHEHHBIC JIMCThs, 00pasyroluecs
Yy HaceKOMOSIHBIX PACTeHUH (npumepwvl: POCSHKA KPYTIOMUCTAs, ITy-
3pIpuaTKa OOBIKHOBEHHAs) M CIy)Kallue JUld 3aXBaTa U NepeBapuBaHUs
HACEKOMBIX C II€JIbI0 BOCIIOJIHEHUSI HEJAOCTATKA MMTATEIbHBIX BEIIECTB
B IIOYBE.

CTOJIOH - JUIMHHBIHA, TOHKWH, HEZOJTOBEUHBIH, HE COAEPKALIUN
3aIacoB MUTATEIbHBIX BEIIECTB BUIOM3MEHEHHBIH MOOET C MPOTSIKEH-
HBIMH MEXKAOY3JIHSAMH M YeIlyeBUAHBIMH, OCCLIBETHBIMH, WHOIJA 3€-
JCHBIMH JINCTBSAMU; CIYXKUT AJI1 BEreTaTHBHOTO Pa3MHOXXEHHUS U pac-
CENeHUs PACTEHH.

* Ha moa3emHbIX CTOTOHAX OOBIYHO OOPA3yIOTCSA KIYOHH WM JTyKO-

BUllbl. Han3zeMHbIE CTOJIOHBI - YCHI.

LiBeToK 1 couBeTtune

* LIBeTOK - TeHEpaTUBHBI OpPraH MOKPHITOCEMEHHBIX (LIBETKOBBIX) pac-
TeHUH, MPEACTABIAIIINN cO00H BUIOU3ZMEHEHHBIH YKOPOYEHHBIN
nober ¢ OrpaHM4eHHBIM POCTOM, B KOTOPOM IPOUCXOAMT OIbLIE-
HHE, OIJIOJOTBOPEHHE, 00pa3oBaHKUe CIIOp, FAMET, CEMSH U IIOJIOB.

* Pasmepst nBetkoB: oT 1 MM g0 1 M B auamerpe (y Tpomuueckoi
pabduesun ApHonban).

* Buosoruyeckasi posib nBeTKAa:

* B 000emoyioM IBeTKe (CM. HIIKE) OCYIIECTBISIIOTCS MHUKPO- U Me-

racrnoporeses, MMUKpo- U MeraraMeToreHes, ONbIJICHHE, OIUIOAO0TBO-
peHue, oOpa3oBaHHE CEMSIH U IJIOJOB;
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* BCE MpOIEcChl OECHoyoro M IMOJIOBOIO PAa3MHOMKEHHs B LIBETKE CO-
BMEIICHBI;

* BCE IEPEUYUCICHHBbIC BbIIIC (YHKLUUH OCYLICCTBISAIOTCS B IIBETKE
C MUHUMAaJIbHBIMH 3aTpaTaMU IUIACTHYECKUX BELIECTB M dHEPTUU;

* CONEpXKUT HEKTap, MPHUBICKAIOIHUA HACEKOMBIX-OMBIIUTENICH;
* IBETKH JIETKO Pa3JIMYUMBbl HACEKOMBIMH-ONBLIUTEIIMH.

HekTap - caxapucras >XHIKOCTb, BbIIENseMas HeEKTAPHUKAMH -

KeJe3aMH, pPaclioioKCHHBIMU Y OCHOBAHUS JICECTKOB.

Cmpoenue yeemka (puc. 7.26)

YacTu nBeTKa

Ctpoenue

DyHKIUN

IIBeTOHOXKKA -
cTebaeBas 4acTh
UBETKA; Y CUOSUUX
HOBETKOB OTCYTCTBYET

Vdyactok mobera Mexay
KPOIOIIMM JIUCTOM U LBETKOM;
Ha HEM MOXET HUMEThCS npu-
Yyeemuuyex

IIpukpennenue
LIBETKa K IIBETO-
HoOCy

IBeTo10KeE

PacmnpeHHa;{ JacTh UBETO-
HOXKH, MOXKET OBITH IJIOCKHUM,
BBIITYKJIBIM U BOTHYTBIM

HeceT Ha cebe
OKOJIOIIBETHHK,
THIYMHKH, TECTHK

OKOJIOUBETHHK -
BUJOU3MEHEHHBIE
JUCThS;

a) 060UHOIL,

0) npocmoii (darey-
KOBHJIHBIA WJIM BEH-
YHKOBUHBIN)

JIBOHON OKOJIOUBETHHK CO-
CTOUT U3 Yauieuku N 6eH4YUKa
(s26moHs).

B IIPOCTOM OKOJOLIBETHUKE 4a-
HIEIUCTUKHU U JICIIECTKU HE pas-
JIN4arnTCA

3amuTa THIYHHOK
U IEeCTHKOB; IPH-
BICUCHHE Ha-
CeKOMBIX JJIs
omnblIeHUs (BEH-
4uk), GporocuHTE3
(yameuka)

TerauHka(u) -
BHIOHU3MCHCHHBIC
JUCThA; MYIKCKasd
4acCcTh LBETKaA

COCTOUT U3 MbIYUHOUHOU
HUMU ¥ NbLIbHUKA

O6pa3oBaHue B

HBUIBLEBBIX THE3-
Jax MEIKHX CIOp,
a 3aTeM 7nblLIbYbl

IlecTuk - BHIO-
HU3MCHCHHBIC JIHU-
CThsl, )KCHCKas 4acCThb
IBETKa

U,eHTpaJ'ILHa?I YacTh IBETKa,
06pa3OBaHHaH OOHUM HIHA
HECKOJbKUMHU CPpOCHIMMHUCH
nﬂodozzucmulcamu;

COCTOMUT M3 3A643U, cm0ﬂ6uKa
U polibya

Pounbie ynaBiauBa-
©T MBUIBIY, CTOI-
OUK MpUIOA-
HHMaeT PBUIbIIE
HaJ| 3aBA3bIO,
3aBs3b 3allHMIIAET
ceMsI3a4aTKU U
obOpasyer mion

IIpuuBeTrHnyek - nBa (y ABYAOJBHBIX) WO OAWH (Y OIHOIONb-
HBIX) MaJleHbKUX JINCTOYKA, KOTOPBIE MOTYT Pacloiaratbcsi Ha LBETO-

HOXKEC.

IIbIILHUK - BEPXHsAA 4aCTh ThIYMHKHU IBETKA, COCTOALLAA U3 ABYX

CUMMECTPHUYHBIX IIOJIOBHUHOK -

CBA3HHUKOM.

NbLJIbIEBbIX MCIIKOB,

COCINHCHHBIX
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0ecronoro pa3MHOXKEHHUS, B KOTO-
pPOM y pa3HOCHOPOBBIX pacTEeHUU
00pa3ylTcs TamJIOUIHBIE CHODPHI -
MUKPOCROpPbI, W3 KOTOPBIX pa3BU-
BAaIOTCSI MY)XCKHE€ 3apOCTKHU.

YV OonbImIMHCTBA I[BETKOBEIX
pacTeHHWi KaxJas W3 IMOJOBH-
HOK IBIIBHHKA HECET JBa IIbI-
NBIEBBIX THE3/1a - MUKPOCHO-
pancua.

MukpocnopaHruii - opraH

Yameuka - COBOKYITHOCTH 4Ya-

MIEeJUCTUKOB - 3CJICHBIX HaApPYyXK-

HBIX JIUCTOYKOB OKOJIOIBETHHUKA.

PEHHHX, IPKO OKpalleHHBIX WIH Oe-
JIBIX JIUCTOYKOB (JIEMEeCTKOB) OKO-
JIOUBETHUKA; MOXET OBITH pazdesb-

Puc. 7.26. O600mennas cxema
CTPOCHUS LIBETKA:

I - pbinible, 2 - 3aBA3b, 3 - CTON6MK,
4 - cemMA3a4aToK, 5 - TblYMHOYHASA
HWUTb, 6 - CBA3HWK, 7 - NblIbHUK,

8 - MbINbHUK B paspese, 9 - nblib-
ueBble 3epHa, 10-nenecTok,

BeHuuk - COBOKYIIHOCTb BHYT-

HolenecmHblM  WIW  CHaiiHoJene- 5
P — II - yawenuctuk, 12 - LBETONOXE,
13 - uBETOHOXKA, 14 - NpUUBETHUK,
HJIO}IOJIPICTI/IKI/I - BHJOHU3MC- 15 - NpULIBETHUYEK

HEHHBIC JIUCTbsI, BHYTPU KOTOPBIX
pa3dBUBAKOTCAd CEMA3aYaTKH.

CKOJIBKMUMHU CCMSANIOYKaAMM.

3aBa3b - HUKHSA pacmimp€HHasd 4acCTb NECTHKA C OZ[HOﬁ WJIn HE-
*

Perabue - camast BEPXHAA 4aCThb NECTHKA, TOJIBKO Ta IMbLIbIaA, KO-

TOpast momnajia Ha pbLIbLE, crocobHa npopacTu BHYTPbL 3aBs3HU.

Buabl nBEeTKOB:

o0oemnoJyible NBeTKH COJAEPKAT U THIUMHKH, W NECTHKHU (A070HS,
KapTodenb, poXKEb);

OHOMOJIbIe NBeTKH (y Orypua, KyKypy3bl, TOIOJS) COJepxKar
TOJNBKO TUOO THYMHKU (THBIYMHOYHBIE IBETKH), JIHOO NECTHKH
(mecTHYHBIE LUBETKH).

> Kinaccudukanusi pacTeHHMil C OJHONOJBIMH IBETKAMH B 3aBU-

CHMOCTH OT MECTOIOJIOKEHHUS I[BETKOB:
OJHOJXOMHBIE PACTEHHS] - PAaCTeHUs, Ha OJHOH 0coOM KOTOPHIX
Pa3BUBAIOTCS U JKEHCKHE (IIECTHYHEIE), U MYXCKHE (TBIYHHOYHEIE)
IBETKH (npumepuvl: KyKypy3a, Orypell, THIKBaA);

ABYAOMHBIE€ PACTEHHUS - PACTEHUS OJHOTO BHJA, Y KOTOPBIX JKEH-
ckHe (IIeCTUYHBIE) W MYXKCKHE (TBIYMHOYHBIE) IBETKH Pa3BHBAIOT-
csl HA Pa3HBIX 0CcO0SAX (npumepwi: TONMONb, UBa, 0OJENNXA);
MHOTOOMHBbIE PACTeHHS - I[BETKOBBIE PACTEHHUs, KOTOpHIE Ha-
psAay ¢ 00OemONBIMH I[BETKAMH HMMEIOT M OJHOIOJNBIE, HMPH 3TOM
Ha OJIHOM pPacTEeHUU MOTYT OBITh 00OEMOJIbIe M MYXKCKHE I[BETKH
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(y demepuusbl), 000emoible M JKEHCKHE NBETKH (Y CMOJEBKH),
o0oemnoble, MYXKCKUE H XKEHCKHE IBETKU (y KallTaHa).

CouBerne - 310 mober (WM cucTeMa IOOETroB) pacTeHHUs, HeCy-

OUH [BETKHU, PACIOJOKEHHbIE Ha HEM B ONpPEAEICHHOM IOpSAKe.

KonndecTBO IBETKOB B CONBETHH: OT 1-3 (y ropoxa) 10 HECKOJb-

KHX JICCATKOB THICAY (Y HEKOTOPHIX HaIbM).

Pa3zmeps! cousernii: ot 2-3 MM 10 5 M B auametpe u 14 M aIuHON.
Buosornyeckass poJib colBeTHIi: ’ .

COIBETUS JIETY€ OMBUISIOTCS, ! '?‘

TaKk KakK MbUIbla IpH IepeHoce 6

BETPOM Ha CBOEM IIyTH BCTpe-

4acT HC OJHMHOYHLBIC IBCTKH, a 3 5 7

4

[eTyIo I'PYHIy IBETKOB;

Ha MEJKHEe IBETKH COIBETHH

pacxoayeTcs HeOONbIIOE KOJH-

YeCTBO IUIACTHYHOTO MaTephana; X
COIBETHSI XOPONIO 3aMETHH Ha-
CEKOMBIM-ONBUTUTEISIM;

n3 couBeTHi oOpasyercs 0OIb-

10
e IIOJA0B U CEMSH.
. Puc. 7.27. HekoTopble TUMbI
Knaccnpuxanusa couBeruii mo couBeTHil:

TNy crpoenns (puc. 7.27): 1 - KUCTb, 2 - NPOCTON KOJOC,
npocThie COUBETHUS] HUMEIOT OJ- 3 - MOYATOK, 4 - 30HTUK, 5 - rO/I0BKa,
Hy OCb, Ha KOTOpOH Ha IBETO- 6 - KOP3WHKA, 7 - LUMTOK,

6 8 - CNOXHbIA 30HTUK, 9 - MeTenka,
HOXKax win 0e3 HHX pacmoJia- 10 - CIOXKHBIN LIUTOK
TalTCs IBETKHU (CM. TabIuUIy);
CJO0KHbIE COIBETHSI COCTOSAT M3 NPOCTHIX COLIBETHH (C OCSIMHU BTO-
poTO TMOpsi/iKa), PACIOJIOKEHHEIX HA IIaBHOH ocH (CM. TaOiuIy).

s IIpocmule coysemusn
CouBeTune CtpoeHue Mpumepsbl
TomoBka | 'maBHas oCh CHIBHO yKOpoueHa u yrouie- | Kiaesep
Ha; IBETKU pPAaCIOJOXXEHbl TECHO, HMEIOT
KOPOTKHE LIBETOHOKKH M IO3TOMY Ka)yTCs
CHISTYNMH
30HTHK I'naBHast 0Ch YKOPOYEHA; HOKKHM IBETKOB OT-| BuIIHS, myk
XOJAT OT OJJHOM TOYKH, IIBETKH paclioyiaraior-
¢Sl KYIoJI000pa3HO WM B OJIHOW IUTOCKOCTH
Kucts I'maBHass ock y/uiMHeHa, Ha Hed pacmono-| Yepemyxa,
JKEHBl OOKOBBIC IBETKH, UMCIONINE MPUMEp-| HAIepCTAHKA
HO OJMHAKOBBIC 1O JJTUHE IBETOHOXKH
Komnoc Cunsune (6e3 [BETOHOXKEK) LBETKM pacro-| 110J0poxHuK
JIararoTCsl HA JUIMHHOW TJIABHOW OCH
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lMpodoskeHue  mabauybl
CouBeTune CtpoeHue Mpumepsl
Kopsunka | I'maBHas och - L|BETONIOXE — cuinbHO pac- | Iloxcomneu-
mypeHa ¥ umeeT GopMy TOJICTOro ONo/Ia | HHUK, BACHIIEK
WM [apa, HAa KOTOPOM pAacCHOiararoTcs
Menkue cuasyue 1setku. CHapyXu CoIlBe-
THE OKPYXXalOT 3€JCHbIC MPHUIBETHBIC IH-
cThs - 00epTKa
[TouaTtox I'naBHast och CHIBHO yTomnieHa u mscucta; | Kykypysa,
HA Hell PacroiararoTCsi CUAIYNE [BETKH aup
Cepexka | MMeeT IIMHHYIO CBHCAIOLIYIO OCh B BHAe| I peuxuii
MOHMKIIIEr0 KOJIOCa, Ha KOTOPOil pacroyioxke-| OpPeX, UBa
HO 0OJBIIOE KOTUYECTBO MEIKHX OOKOBBIX
OJIHOTIOJNIBIX I[BETKOB, OMAJAIOIIUX LIENH-
KOM TIOCJIe I[[BETCHHSI WA CO3PEBAHUS ILIO-
TIOB
[Iutox Bce 1BeTku pacronararorcsi B ofHOM mioc-| I'pyma
KOCTH, & I[BETOHOXXKH MMEIOT Pa3HyIO IJIH-
HY ¥ OTXOJSIT OT OCH M3 Pa3HbIX TOYEK; MPH
9TOM HHXXHHE KpaeBble IBETKH HMEIOT
0oJiee ATUHHBIC IBETOHOXKH
Cnoscnole cousemusn
a
CouBeTune CtpoeHue Mpumepsl
CnoxHelif* | BokoBEIE OCH 3aKaH4YMBAIOTCS He LBET- | MOpPKOBB, GOp-
30HTHK KaMM, a NpOCTBIMH 30HTHMKAaMH - 30H-| IIEBUK, YKPOII
TUYKaMWU. B ocHoBaHMH OOIIEr0 30H-
THKA TPHUIBETHBIE JHUCThs 00pPa3yioT
00BepTKH
Merernka, I'maBHas ypnuHeHHas ock oOpasyer| CupeHs, oOBec,
WM CJIOXK-| KHCTh, BETBSIIMECS OOKOBBIC BETKH | MSITIHK, TPOCT-
Has KUCTh | KOTOpPO# 00pa3yloT MPOCThIC COLBETHs | HUK, MEJKOJe-
- KHCTH, KOJOCKH, KOP3HHKU MECTHUK
C0XHBII I'maBHas och MOHOMOAMAARHO BeTBHT-| [lmeHuna, poxb
KOJIOC Cs1 Ha MPOCTHIE KOJIOChS (KOJIOCKHM)
Crnoxuplii | ['maBHast ock mpezcTaBiasieT co00i mu-| ThICAYETUCTHUK,!
LIUTOK TOK, OOKOBBIE OCH - HIUTKH WM KOp-| psOuHa
3HHKH
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e Kuaccudukanus couBeTHii 10 HANPABJIEHHI0 LBETEHHUS:
e GoTpuouAHbIe (MM HUKHENBETHbIE) CONBETHS - COLBETHUS, 3a-
L[BETAIOLIHE CHU3Y BBEPX (npuMmep: 4epemyxa);
* UMONJAHBIE (WIM BepXHeNBEeTHbIE) COUBETHUS - COLBETHUS, 3allBe-
TAIOIME CBEPXY BHHM3 M XapaKTEPHU3YIOMIMECS CHMIIOIHAIbHBIM
BETBJICHHEM (RpUMepbl: TUPC, TUXAZUN).

Mnop
e Ilinox - opraH IBETKOBOTO PAacTeHHUs, O0pa3ymUIUCS U3 3aBiI3HU
uBeTka (Kak MpaBHIIO, IOCJTE OIUIOMOTBOPEHUS), COCTOSLIUN M3

CYXOTr'0 HMJIU COYHOTO OKOONIOOHUKA W CeMAH W CIYXaIlui s

3alUTHl U PACHpPOCTPAHEHUS CEMSH.

OKOJIOIIOAHMK - CTEHKa IUIOAA, Pa3BUBAIOIIA’CAd OOBIYHO U3
CTCHKHM 3aBS3M IIyTEM €€ pa3pacTaHus U BUAOU3MEHEHHs; obecreduBa-
eT GOpMHUPOBAHUE CEMSH U UX 3AlIUTYy OT HEOIArONMPUATHBIX (HaKTO-
POB H crocoOCTBYeT ux (CeMsiH) pacmpoCTPaHEHUIO.

* Y HEKOTOpBIX ILIOJOB OKOJIOIUIOAHUK (OpMHpYETCs M3 3aBs3H,

L[BETOJIOXKA (3EMJISTHUKA), OKOJIOLBETHHUKAa U OCHOBAHHMH THIYMHOK.

* B O0OKOJOMIOXHUKE BBIACHAIOT TPU CIOS: HApYKHBIH - BHEIUIOA-

HUK, CPEAHHMH - MEXKIIOJAHUK, U BHYTPCHHHMH - BHYTPUIUIOJHUK.

e Knaccudpuxanusi miaoaos (cMm. Tabnuiy na c. 278):

* 10 KOHCHCTEHIHH - CYXHE U COYHBIC;

* [0 YHUCJY CeMSH - OJHOCEMEHHBIC U MHOTOCEMCHHBIE;

* [0 HAJIMYUIO NMPUCNOCOOJIEHHUIl VI pACHPOCTPAHEHUS - C KpbI-
JOBUJIHBIMU NPUAATKAMH, JIETy4yKaMu (I8 pacupoOCTpaHEHHs BET-
pOM), HpULENKaMH, KPIOYOYKaMHU (U1 paclpoCTpaHEHUs Ha IIep-
CTH JXUBOTHBIX), C SIPKOH OKpPACKOH W apoMaTHbIM 3amaxoMm (st
pacnpocTpaHeHHUs NTULAMH U XUBOTHBIMH IIyT€M NOEJaHMS) U T.[.
CouHblii MJIOA - MJIOJ, KOTOPBI B 3PEIOM COCTOSIHUU B COCTaBe

OKOJIOIUIOAHMKA HMEET XOPOLIO Pa3BUTYI MAKOMb, B KDPYIHBIX Ma-
PEHXMMHBIX KJIETKaxX KOTOPOH HaKalMBaeTCs MHOTO BOJABI M IHTAa-
TEJIbHBIX BELIECTB (yIJIEBOAOB, OPraHMYECKUX KHCIOT, apoMaruye-
CKUX COCIMHEHUH M T.H.), HEOOXOAMMBIX AJIA Pa3BUTHUS PACTCHHS U3
CEMEHH.

Cyxoil maojJ - MJIOA, UMEIOUUN KOdcucmulil VN OepeeaHucHiblii
okojomnoaHuk (puc. 7.28).

ComnJioane - HECKOJIBKO CPOCIIUXCS Mexay co0oil miomoB, obpa-
30BaBIINXCS M3 IIBETKOB OJHOTO COLIBETHs (aHAHAC, CBEKIA).

COopHble mJI0ABI - TUIOABI, pPa3BHUBAKOINMECS U3 3aBsI3eil He-
CKOJNBKHX MECTUKOB OJHOr0 MBeTka (COOPHBIH OpelieKk KOCTSHUKH,
cOOpHast KOCTSIHKA MaJMHbl WIIM €XKEBHUKH).

PacnpocTpaHeHne MJI0A0B: BeTpoM (JIeTKue IUIOABI HEOOJNBLIMX
pa3MepoB C KpPBUIOBHAHBIMHU HpPHUAATKaMHU), BOIOH, KUBOTHBIMHU (I0-
€JIal0IIMMHK COYHBIE IJIOJBI, CEMEHA KOTOPBIX HE MEpeBapUBAIOTCS U C
9KCKPEMEHTaMH MOIAaJaloT B MOYBY), Ha LIEPCTHU )XMBOTHBIX U T.J.
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Knaccugpurayusn

MHuoroceMsiHHbIE

Bo6 - cemena nexar Ha ABYX
PACKPBIBAIOIIUXCS CTBOPKAX
(ropox, dacoms)

CTpy4oK - ceMeHa JIeXXaT Ha
IUICHYaTOH Neperopojke; pac-
KPBIBACTCSl ABYMSI CTBOPKaMHU
(kamycTa, cyperka)
Kopo6ouxka - xyOsimkop6pas-
HBI{ 1107, OTKPBIBAIOLIMIICS
KpbllIe4Koil (Oenena), oTBep-
CTUAMHU (MaK) WM pa3pblBaMU
CTEHOK (JypMaH)

JIucToBKa - o, oOpa3oBaH-
HBIIl OHHUM IUIOTOJMCTHKOM U
BCKPBIBAIOIIUHCS € OZHOH CTOPO-
HBI (TIIMOH)

SAroaa - mIOx C TOHKUM KOXH-
CTBIM BHETUIOZHUKOM, Y KOTOPO-
TO CEMEHa pacIioJIaraloTCsl BHYT-
p¥ COYHOI MSKOTH (IIOMUIOP,
BHUHOTPAJI, JIAHJIBITII)

S1610K0 - TIIIO/ C TOHKAM KOXH-
CTBIM BHEIUIOJHHKOM, ¥ KOTOPOTO
CeMeHa JIeXaT B IICHYaTHIX OKO-
JIOTUTOTHUKAX, a MSAKOTh IUIOJA
o0pa3zoBaHa CPOCIINMHUCS 3aBsi-
3bI0 U Yalle4yKoi (10JI0Hs, rpya)
THIKBUHA - HEBCKpBIBAIOLIUNCS
IUTOZ C TBEPABIM, IEPEBSIHHCTHIM
OKOJIOIUTOTHUKOM; CEMEHa Jie-
KaT B COYHOH MSIKOTH IUIOAA
(orypen)

I[Momepanen - rox TUTpyco-
BBIX; COCTOUT W3 IUIOTHOTO KO-
KUCTOT'O OKPAIIEHHOT'O BHE-
IUIOAHHKA, TY0UaTOro MeEX-
IUTOJHHUKA, KOXKHCTOTO BHYTpPH-
IUTOTHHUKA (amelbCUH)

<

n1oooe

OaHoCceMsIHHBIE

CeMsIHKA - HEBCKPBIBAIO-
MIUHCS IO/ ¢ KOKHCTHIM
OKOJIOTIJIOHUKOM, HE CpOC-
IIMMCSL ¢ ceMeHeM  (TTOJICOI-
HEYHUK)

3epHOBKA - IUIOJ C TOHKUM
KOXHUCTBIM OKOJIOIZIOZHHKOM,
CPOCIIMMCS ¢ KOXYPOH ceme-
HH (IIIEHKIA, KyKypy3a)
Opex - HEBCKPBIBAIOIIHHCS
IUIOJ C AEPEBSHUCTBIM OKO-
JIOIUTOTHUKOM; CeMs JIC)KUT
cB0OOJHO (nemuHa, QyHIYK)
KpbuiaTka - HEBCKPHIBAIO-
Luiics M0 ¢ MepenoHya-
TBIM BBIPOCTOM, obecIieqn-
BAIOLIUM paclpoCTpaHEeHUE
CEMEHHU C IOMOIIBIO BETpa
(6epesa)

KocTsiHka - HEBCKpPHIBAKO-
IIUAKCS TUIOJ,0KOJIOTIIIOIHUK
KOTOpPOTO COCTOMT M3 TpeX
CJIOEB: TOHKOT'O BEPXHET0 —
KOXHIIBI, CPEIHETO - COYHOM
MSIKOTH, ¥ OJPEBECHEBILETO
BHYTPEHHETO ClIosi, o0pa-
3YIOLIETO TBEPIYIO KOCTOUKY;
ceMs JIeKHUT cBOOOJHO BHYT-
PH KOCTOUKHM (BHIIHSA, a0pH-
KOC, 4epeMyxa)
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Puc. 7.28. Cyxue nioasi:

a - MHoroceMsiHHble. 1 - iucToBKa (XKMBOKOCTb), 2 - cbopHasi nucToBka (BoAo-
cbop), 3 - 606 (ropox), 4 - cTpydyok (kanycra), 5 - UneHUCTbIN CTpyYOoK (peadbka),
6 - cTpyyouek (sipyTka), 7 - 9 - Kopobouku (COOTBETCTBEHHO Mak, HeneHa
1 aypmaH); 6 - ogHoceMsiHHble- 1 - opex (newmHa), 2 - opelek (rpeyunxa),
3 - xenyab (ayb), 4 - 3epHOBKa (nweHuua), 5 - ceMsHka (NOACOMHEYHMK),

6 - KpblnaTtka (Bs13), 7 - ApobHas KpbinaTka (KneH)

Cemsa

* Pa0 nonamuii, 6cmpeuaomwuxca 6 Imom pazoene, pAa3vACHAEMCA 6
n. 2.3 «Pazmuoosicenue opeanuzmos» u n. 7.7 «Pazmnoscenue pac-
meHui».

*> CeMs - OIVH W3 TeHEPAaTHBHBIX OPTaHOB IIBETKOBOTO WJIM TOJOCE-
MEHHOI'O pacTeHus, o0pasyloIuici U3 ceMA3auamKa TOCIE €ro
OIUIOZOTBOPEHHUS, NPEJICTaBIAOMMNA co00ll 3apobllIieBOe pacTe-
HHUE, CHAOXEHHOE 3aracoM IHUTATENbHBIX BEIIECTB U ClIyXallee
JUISL pacceleHusl PAaCTCHUM.

CemsizayaTok (UM ceMSINMOYKA) - BUIOW3MCHEHHBIN cnopanzui
CEMEHHBIX PAaCTeHHH, B KOTOpPOM o0O0pasyroTcs cnopwl, (GopMHUpPYyETCS
KEHCKUU 3apocmok 1 TPOUCXOAUT OIUIOJOTBOPEHHUE.

* YV NOKpPHITOCEMEHHBIX CEMA3a4aTOK HaXOIUTCS B 3a6A3uU, y TOJO-
CEMCHHBIX - B IIMIIKaX Ha ITOBEPXHOCTH CEMEHHBIX YEIIyH.
Hyuenayc - neHTpaibHas 4acTb ceMsA3ayaTKa, B KOTOPOH Haxo-

naTcst  apxezonuu (y TOJIOCEMEHHBIX PACTEHUH) WU 3apoobluiesblii

Mewok (y TIOKPBITOCEMEHHBIX PAaCTCHHI).
3apocToK - MOJIOBOE MOKOJICHHE (2amemogum) y BBICIIUX CIIO-

POBBEIX pacTeHHH (MIayHOB, XBOMIEH, MalmOpOTHUKOBUIHBIX), pa3BUBa-

folieecs U3 CIopsl U 00pasyronue MyKCKue (aHmepuouu) v )XKeHCKUe

(apxezonuu) OpraHpl IIOJOBOTO Pa3MHOMXKEHMHS.

* 3apoCTKM HMMEIOT BHJ LEIbHBIX WM PACWICHEHHBIX IUIACTHHOK,
HUTEH WU KIyOEHBKOB, 3€JEHYI0 OKpPacKy, pa3Mepsl oT 1-2 MM
10 5 cM. CHaG>KEHbl pU3OUIAMH.
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* Kinaccupukauus pacTeHHil MO CTPOEHHMIO CeMSIH:
" OmHOIOJBHEIC;
* JIBYJOJBHEIE.

OaHOZ0IbHBIE PACTEHHS - KJAacC IIBETKOBBIX PACTEHUH, Yy KOTO-
pPBIX 3apOoABIII UMEET OAHY CeMA00N0 (npumepwl: 3IaKOBBIEC, JTYK);
ceMsl TaKUX PACTEHUI OJHOBPEMEHHO SBJISETCS M IUIONOM (3EpHOBKA).

JIBy10JIbHbIE pacTeHHs - KiacC LBETKOBBIX PACTCHHH, y KOTO-
PBIX 3apOJBIINI UMEET IBE cemsadonu (npumep: 6000BbBIE).

CeMs/10J1M - TIEPBBIC JHUCTHS 3apOJbIIIA, KOTOpPbIE MOTLYT COJAEp-
JKaTh 3aMac MUTATENbHBIX BELIECTB.

IIuTOK - eAMHCTBEHHAS CEMsJIOJIA 3apOJblla 371aK0B, IPUIIETA0-
mas K dHJI0CIEPMY.

OCHOBHEIC pa3anyudg MEXAY OAHOIOJBHBIMU U ABYAOJBbHBIMH pac-
TEHUAMMH, a TAKXKEC MCXKAY UX CEMCHAMHU NPUBCIACHBI B Ta6JII/ILIC.

Pasnuvus mewdy 08y0O0/bHLIMU U OOHOOO/IbHLIMU pACMeHUAMU

I[By}IOJII)HLIe pacTenust OaHo10JIbHBIE pacTreHust

CeTyaToe WM Majib4aToe KHIKO- HapannenLﬂoe UM NYTOBUIHOE
BaHHUEC JINCTHEB JKHUIIKOBaHUEC JUCTHEB

JIMCThSL MMEIOT JIMCTOBYIO IuIacTuHy, | JIMCThA cupsuune, o6bIdHO O€3 He-
4epemoK U NMPUINCTHUKH pEelKOB ¥ HPUIMCTHHKOB

B cTebae umeroTcs xonbla u3 nposo- | [IpoBoasmue nyuku pazbpocaHbl
JSAMUX MYYKOB no o0bemy credis

3apoabIll ceMeHH - 3a4aToK
HOBOTO IIOKOJICHHS, 00pa3ylomuics
B pe3yJbTaTe pa3BUTHs 3UTOTHI; 3TO
MHUHHUATIOPHBIA cnopogpum, uMero-
Wi AUITOUAHBIN  HAOOp XpOMO-
COM M COCTOSIIUH OOBIYHO U3 3apo-
JBIIIEBBIX OPraHOB - KOpeIIKa, CTe-
Oenbka C cemMadonAMu W 3apOJbI-
IEBOM BEPXYIIEUHOW MOYCUKH.

Puc. 7.29. CTpoenue ceMeHU:
JHJOCIEPM - TPUIIOHAHAS g3 - cems haconm, 6 - ceMsi (3epHOB-
(y TOKpPBITOCEMEHHBIX) WIM ram- Ka) MweHuubl: 1 - koxypa, 2 - cTebe-

nek, 3 - noveuka 3apoablla,
4 - KopewokK, 5 - cemsagons,
6 - wuTok (cemagons), 7 - aHAOCNEPM

nounHas (y roJIoOCEMEHHBIX) TKaHb,
cojeprKalias 3amac MHUTATENbHBIX
BeIIeCTB M (QopMuUpylomascs u3
BTOPUYHOTO SIpPa 3aPOOblULe6020 MeUiKa.

* VY OOJBIIMHCTBA ABYAOJBHBIX PACTCHUHM IHAOCHEPM MOTIOMIACTCS
3apoAbIllIeM Ha paHHUX CTaAMSIX Pa3BUTHUSA, M CEMEHa €ro He co-
JIEpKAT; 3amac MHUTATENbHBIX BEIIECTB B CEMEHAX 3THUX pacTeHUil
COCPEOTOYCH B CEMSI0MAX.

Omau4us cemMaH 08YOO/IbHLIX U OOHOOO/bHBIX pdcmeHuli

I[By)lo.]'lbﬂl)le pacTreHust OnHo0/bHDbIE pacTenust

Umeercs kam6uii, 3a cueT Kotoporo | KamO6Guii oTCyTCTBYeT; BTOPHUYHBIH
crebelb pacTeT B TOJNLIUHY pocTt He Habmojgaercs (MCKIOYe-
HHUE - MaJbMBbl)

CemeHna aByctopoHHecuMMmeTpud- | CeMeHa acCUMETPHUYHBIE
HbIE

Kosxypa He cpacraercs ¢ ceMsao- Koxypa cpactaercs ¢ 0KoJO0-
JIMHU TUIOJHUKOM

JlBe cemsnonu; cOOKy Ha BorHyrod | OnHa ceMmsiois; pacrojaraercs
CTOPOHE CEMEHHU HaXOJUTCS PyOUMK | MEXAY 3apOJbIIEM U SHIO0C-
- clel OT CEeMSHOXKHU nepMoM

KopHeBas cucrTema - CTepXHEBas, KopHeBas cucrema 00BIYHO MOYKOBa-
[JIaBHBI KOPEHb XOPOIIO Pa3BHUT Tasi, TJIaBHBIH KOPEHb PaHO OTMHUpPAET
3apo/blll B CEMEHH MMEET J[BE Ce- 3apoAblll B CEMEHU HUMEET OAHY
MS10IU CeMs10JH0

IIBetox yetko nuddepeHuupoBan JAuddepenunanus nBeTka Ha ya-

Ha Jall€4YKy U BEHYHUK HI€YKY U BEHYHUK OTCYTCTBYET

B cocras 3apoJbllia BXOJAT:

Yucao yacTel 1BETKAa OOBIYHO
KpaTHO IISITH, PEXKe YeThIpeM

YUncao yacTe HBETKAa OOBIYHO
KpaTHO TPeM, pexe JByM

OOBIYHO OMBUIAIOTCS HACEKOMBIMU OOBIYHO OMBIISIOTCS BETpOM

3apOJIBIIICBBIA KOPEIIOK, 3apO/IbIIlc- | 3apPOABILIEBbIH KOPEIIOK, 3apo-
BBIil cTeOeNeK, MoYeuKa, 1BE KPyIl- IBIIIEBBIN CTEOEIEK, MOUYCUKa,
HBIE TT0JIKOBOOOPA3HBIE CEMSIIONH IIUTOK

3anac nuTAaTEJNbHBIX BElIECTB COACPIKUTCHA B:

UINH JPYTUMHU KUBOTHBIMHU

* CTpoeHHE CEeMEHHU: CEMsI COCTOUT U3 3apoodviuiu ¥ (y OJXHOMOIBHBIX
U HEKOTOPBIX JBYAOJbHBIX PACTCHHI - JbHA, MOPKOBH M Ap.) IH-
docnepma., OKPYKCHHBIX CEMEHHOW KOXYpOH.

* CemeHa IBYIOJBHBIX U OJHOAOJBHBIX PACTEHUH HECKOJIBKO OTJIH-
4alTCS MO CBOEMY CTPOCHHIO (cM. Tabauiy Ha c. 281).

CEMAO0IIX SHAOCHEpME

e IIpopacTraHue ceMeHH:
*  pa3pbIBaeTCsi CEMEHHas KOXypa:
* M3 CEeMCHM BBIXOJUT 3apOJBILIEBBIH KOPEIIOK, KOTOPBIH OBICTPO
pacTeT U yKpemiaseTcs a MOoYBe, BCACchIBas U3 HEE BOJY M PacTBO-
pEHHBIE MUHEPAJIbHBIE BEIIECTBA U IEpeAaBas UX 3apOJbINIy;
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* HAYMHAET PacTH 3apOJbINIEBBIA CTeOENeK, KOTOPHIii BBIHOCHT H3
MOYBBl BEPXYUICUHYIO MMOYEYKYy (MpPH MOA3eMHOM NPOPACTAHMH;
ropox, MHIICHUIA, Ny0) WIH HO4YeuKy M cemsaonu (IpH Haa3em-
HOM NPOPaCTaHUHU; OTYpPEL, MOPKOBB);

* W3 BEpXYUICYHOW MOYCYKH pa3BUBaeTcs mober.

IIpopocTok - MOJIOAOE pacTyliee pacTeHHe, MHUTAHHE KOTOPOTO
MOJIHOCThIO WJIM YaCTHYHO OCYIIECTBJISETCS 3a CUET 3alacHbIX MHTa-
TEJBHBIX BEIIECTB CEMEHH.

e C nosiBIEHHEM MEPBBIX JIMCTHEB MPOPOCTOK MEPEXOJHUT Ha CaMO-
CTOSTEIbHOE IMUTAHUE.

e Ycia0BHSI NPOPACTAHUN CEMSIH:

* KMBOH 3apOJBINI MOCJIE MEPUOa MTOKOS;
3amac MUTaTeIbHBIX BEIIECTB;

* ompeneneHHas Temmneparypa (o6srano 10-25 °C);

* HalW4We BIIAru;

* JIOCTYIl KHCJOpOJA.

3HaYyeHHEe MJIOA0OB M CEMSIH:
* OHH CHOCOOCTBYIOT PAacCEIEHHIO W Pa3MHOXKEHHUIO PacTeHUI;
* obecneuynBarT HEMPEPHIBHOCTh M CTAOHIBHOCTH 3KOCHCTEM;
e SBISIOTCS DJIEMEHTAMH IMIIEBBIX IIEMEH DKOCHUCTEM;
* ymoTpeOisIoTCs B MHUILY YEIOBEKOM;
* CIYXaT KOPMOM JJIsi TOMAlTHUX JKUBOTHBIX;
* HCHOJNB3YIOTCS B KAUECTBE CHIPHSl B IPOMBINIUIEHHOCTH U MEIUIIUHE.

7.6. TpaHcnopT BewecTs, ra3oobmMeH, BbiaeneHue
Bocxoasuwimm 1ok BoAbl U MUHEPaNbHbIX BELWLECTB

Bocxoasimuii TOK - TOK BOJBl U PAaCTBOPEHHBIX B HEH MHHEpPab-
HBIX BELIECTB OT KOPHS PAaCTEHHUs depe3 ero credenp K JIUCTBSIM U Ipy-
THM OpTaHaM; 3TO TOK «BBEPX».

Bona u3 mouBEl mocTymaeT B TENO PACTEHHH IMyTeM BCACHIBAHUS
KJIeTKaMH KOpHS (rimaBHBIM oOpa3oM B 00JlacTHM KOHYMKA KOPHS, TIe
UMEEeTCSI MHOKECTBO MEJIKHMX KOPHEBBIX BOJOCKOB) 3a CYET OCMOCa M
(nHOTIa) aKTUBHOTO IIepeHoca.

W3 xopHEBBIX BOJIOCKOB BOJA IO KJIETKaM KOpHS IepeMeIIaeTcs K
LHEHTPaJIbHOMY LMIMHIPY: JIU0O0 MO IUTOIIa3Me KJIETOK 4Yepe3 CIelHu-
aJbHBIE OpraHeNbl, 00ecHedyuBaIOMe MEXKKIETOUHblE LMTOILIA3Ma-
THYECKHE KOHTAKTBHl Yy pacTeHHWH - IUTa3MOAECMBl (CHMIJIACTHBIM
nyTh); 1100 4Yepe3 BakyolHw (BaKYOJISIPHBIH MyThb); Mubo auddysuei
o 000J0YKaM MEXIy KIeTKaMH (aNmoMJIACTHBIH MyTh).

[IponukHOBEHHE BOIBI B LEHTPAJBHBIH WIJIMHIP PETYJIHPYETCS
CI0EM JHAOJEPMBI - TKaHH, PACIOIOKEHHOH Ha TPaHHIE MEepBHYHOM
KOpBHI W LEHTPAJIBHOTO IMIMHIpA M COAEpKalledl BOJOHEHIPOHHIIAEMOE
BEIIECTBO cybepun. lleHTpanbHBIH IWIMHADP COICPKHT HMPOBOMASIIYIO
TKaHb - Kcuaemy, 10 KOTOPOH BOJAA MOJHHUMAETCS BBEPX K JIHCTBSM.
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MuHepanbHBIE CONHM MPOHHKAIOT B KOPHEBBIE BOJOCKH H 3aTEM
MOCTYMAIOT B KJIETKHM KOPHI M HEHTPAJBHOTO IMUIMHApPA MyTeM Audoy-
3UM M aKTHBHOTO IIE€peHoca.

Pacrenuss He MMEIOT HHKAKOTO «HACOCHOTO» MEXaHHM3Ma AJs Iie-
PEIBMIKEHHUS BEIIECTB, YTO PE3KO OTIHWYAET UX OT KUBOTHBIX C Pa3BH-
TOH CepAeYHO-COCYIUCTOU cucreMoi. Booda.e pacmenuu nepemewa-
emca u3 obnacmeil ¢ 0Oonbuieil KOHYyeHmpauueil ee MoneKy1 6 00-
aacmu ¢ MeHbudell KOHUeHmpauuei MOJIeKyl.

B nuctesax B cyxyro moroxy Boaa IH(GOYHIUPYET HapyXKy depes
yCThHIA W wucnapsiercs (IpoIecc mpancnupayuu, WCTAPEHUE BOIBI
MIPOUCXOANT TaKXK€ C HAPYKHBIX KIETOK SMHAEPMHCA JINCTHEB U 3ele-
HBIX cTebJell dyepe3 MOKPHIBAIOIIMA MX BOCKOBOW HAJeT - KYMUKYLY, a
y JUCTONAIHBIX pacTeHHIl mocie cOpachIBaHUS JHCTHEB - YEpe3 ueue-
euuxu). VicriapeHne BOJBI NPUBOAMT K YMEHBIICHHUIO KOHIICHTPAaIUU
€€ MOJIEKYJ B JIUCThAX pacTeHUU. B KOpHAX ke pacTeHMH BO BJIaXKHOHU
MO0YBE KOHIEHTpPAIMs ITHX MOJIEKYJ BelHKa. B pesynprare pasHOCTH
KOHIEHTPAlMH MOJIEKYJ BO3HHKAeT TOK MOJEKYJ BOJBI OT KOpHS K
nuCThsIM. BMecTe ¢ TOKOM BOABI MEpeMEINaroTcsl pacTBOpPEHHBIE B HEil
MHHEpaJbHbIE BEHIECTBA. DTOT 60CX00AW4UIl TOK BOABI M MHHEpaJb-
HBIX BEIIECTB OCYIIECTBISIETCS IO Kcujaeme, COIEp)Kalled TpaHCIOPT-
HBIE mpaxeuovl WK cocyost (cM. c. 251) m Haxongmelcs OOBIYHO BO
BHYTPEHHUX 4YacTAX MHOTOYHMCICHHBIX IIy4YKOB MPOBOMSIINX TKAaHEH,
HUIYIIUX OT KOPHS 4epe3 cTeOenb K JIUCThSIM.

PacTBOopeHHBIE B BOAE BENIECTBA, JOCTUTHYB MecTa Ha3HAYEHUS
(BepXyIIeYHOH WM Ma3yIIHOW MEPUCTEMBI, MOJIOJOTO JIHCTa, Pa3BH-
BAIOIIErocsl IBETKa, IUIOAA M T.N.), «BBIACIAIOTCS» M3 KCWIEMBl Ha
TOHYAWIINX KOHIAX €€ JKIJIOK M 3aTeM IOCTYNAaoT B KIETKH IIyTEM
nrddy3un 1 aKTUBHOTO MOTJOIICHHUS.

Hucxopauwmi ToK opraHM4eckmx BeLLECTB

Hucxoassimuii TOK - TOK OpPraHMYECKUX BEIIECTB, MPEXKIE BCETO
MPOAYKTOB (POTOCHHTE3A, OT JIUCTHEB K APYTHMM OpraHaM pacTeHHS.

TpancmopTupoBKa OpPraHMYECKHX BEU[ECTB IO TEIy pacTeHus
OCYIIECTBISICTCS 1O ¢hroIme - TPOBOIAINICH TKAaHH, COCTOSNICH u3
CHTOBHAHBIX KIETOK W KIETOK-CIIyTHHI[, a TaKXXe KIETOK MeXaHHde-
CKOW W OCHOBHOH TKaHU (cM. c¢. 252), u Haxonsuieiics oOBIYHO B Ha-
PYXKHBIX CIIOSIX TNPOBOIANINX IIy4KoB. [lepenBukeHHe BEMIECTB II0
(hmodMe OCymIeCTBISIETCS NMyTeM AKTHBHOIO IEpeHoca; HeoOXoammas
JUTSL TOTO PHEpTHs BhIpabaTsiBaeTcs Moiekyinamu AT®, comeprkamu-
MHCSI B KJIETKaX-CIIyTHHIIaX.

OpraHn4yecKkue BemecTBa M0 (03Me TPAHCIOPTUPYIOTCS HE TOJIb-
KO BHHU3, HO U BBEpX, T.. B ABYX HAIIPaBICHHUAX. DTO OTIMYAET (PIOIMY
OT KCHJIEMBI, TI0 KOTOPO#l BEIIECTBAa MEPEIBUTAIOTCS TOJIHKO BBEPX.
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Kpome opranmueckmx BemiecTB, mo ¢aodMe B pas3lIudHOl (opme
MepeHocsATCS a30T U cepa (B ¢opMe aMHUHOKHUCIOT), ¢ochop (B BUIE
¢dochopunupoBanHbix CaxapoB W HMOHOB Heopranmdyeckoro ¢ocdara),
Kajguid (B BHJE MOHOB), BUTAMHHBI, POCTOBBIC BEUIECTBA, BHUPYCHI, IMO-
CTYNHBIINE Yepe3 JHUCThS U3 BO3AYyXa XUMUYECKUE BEIIECTBA U T.JA.

[a3006MeH Y BbICLLUUX pacTeHUN

Crnennanu3upoBaHHasl JbIXaTelbHash CHUCTEMa Y BBICIIUX pacTe-
HUI OTCYTCTBYET.

Boonvie pacTeHus Juisl JbIXaHUS MCIONB3YIOT PACTBOPEHHBIH B
BOJIe KHCJIOPOJ, HAKAIUIMBAIOT U XPaHAT €ro B CIENHAIbHOH OCHOBHOMI
TKaHU - aipenxume (cMm. c. 248).

B Teno nazemmvix pacTeHHH KUCIOPOJ MOCTYHAeT U3 BO3AyXa de-
pe3 yCcThHIla B SMHJEPMHCE JHCTHEB W 3eleHBIX cTebneil, nuddysno
yepe3 pU30AepMy KOpHs, a TaKKe uepe3 Ye4eBMUYKHM M TPEIIUHBl B KO-
pe Ha OJPEBECHEBIIUX CTEONAX M KOPHAX. 3aXBayeHHBIH pacTeHHEM
ra3oo0pa3Hblii KHCIOPOJ IMepeMelaeTcsl M0 MEKKJIEeTHHUKaM, I10CTe-
[IEHHO PAacTBOPAACH B BOJE, COJEprKalleiicss B KIETOYHBIX 000JIOUKAX.
B pacTBOpeHHOM BHJ€ KHCIOPOJ IE€peMeliaeTcs BMecTe ¢ BOAOH 1160
[0 naazmodecmam W3 KIETKH B KIETKY (CHMMILIACTHBIH IyTb), 1160
mo 000J0YKaM KJIETOK (amomJaacTHBIH MyTh), 3areM AupOyHINpYS
BMECTE C BOJOH BHYTPb KJIETOK, TJ€ U HOTpebisercs.

Kucnopon, BeinensieMpiid B mpoiiecce GOTOCHHTE3a B KJIETKaX, CO-
JIepXKaMKUX XJI0poIII, MOXKET cpa3dy ke HOTPeOIATHCS MHUTOXOH-
pUsIMU.

Jlnokcua yriepojaa IOCTyMaeT M3 BO3AyXa Yepe3 YCThbHIa, 3aTeM
10 MEXKJIETHHKaM JOXOJHUT J0 KIETOK, IIe OCYIIECTBIISIETCS IpoIecc
¢doToCcHHTE3a, U MPOHHMKAET BHYTPH 3THX KIETOK myTteM audpdysun. K
(OTOCHHTE3UPYIONIUM KJIETKaM CTeOlIs AMOKCHJ YTIEepoAa MOXKET
Tak)Ke MPOHUKATH Yepe3 YCUEBHYUKH.

BbigeneHue y BbICLWINX PAcTEHUN

PacTeHns cUHTE3MpPYIOT BCE HEOOXOOUMBIE UM OpPTaHMYECKHE Be-
[IECTBA POBHO B TOM KOJIMYECTBE, CKOJHKO HEOOXOJUMO I MOTPeO-
JIEHUs B JAHHBIH MOMEHT. IloaTomMy y pacTeHuil HeT cHenualbHON
BBIJICIIUTEIILHON CUCTEMBI, KaK Y )KUBOTHBIX.

W36bITOK Oauokcuaa yriepona M3 KIETOK myTeM Auddysuu 1mo-
CTymaeT B MEXKJIETOYHOE IPOCTPAHCTBO M Uepe3 YCThHIA, YEUEBHUKHU
WIM TPEeIIHHBl B KOPKE BBIBOAWTCS B OKpyXKalomyio cpexy. Yepes
YCTBHIAa M YEUEBHUYKM OCYIIECTBIISIETCS TAKXKe HCIapeHHe BOIBI U BBI-
JICJICHHBIX B MEKKJICTHUKH CIHUPTOB, albJETUI0B, TEPIICHOB.

MHorue opraHM4ecKue OTXOJbl MeTaboin3Ma U M30BITOK HEKOTO-
pHIX MHUHEpPAIBHBIX COJIEH, IOTJIOIaeMbIX pPACTEHHUSMH, OTKJIaJbIBa-
IOTCS y pacTeHHH B OTMEpIIMX TKaHAX (HampuMmep, B APEBECHHE) U
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JHUCTBAX, KOTOpbIE NMepuoauvecku cOpacwiBaroTcs. Bpennsie opranuue-
CKHE KHCJIOTBI CBS3BIBAIOTCS C M30BITOYHBIMH KaTHOHAMM M BBINANAIOT
B BHJI€ HEPAaCTBOPUMBIX KPHUCTAJJIOB, KOTOPHIE MOTYT COXPaHATBHCS B
KJIeTKaX pacTeHHs (0COOEHHO B BaKyoOJsiX JINCThEB), HE HMPUUYUHSIL UM
Bpena. MoHbI keile3a, MapraHiia, HEKOTOpPble OPTaHUYECKHE KHCIOTBI
(HampuMep, HUKOTHUHOBAS) TAaK)Ke IOCTYNAIOT B JIMCTbs, T€ OHU Haka-
IUIMBAIOTCS U COPAChIBAIOTCS BMECTE C JMCTBOH BO BpeMs JMCTONAJA.

IMoanexamue ynaaeHuIo BEIIECTBA yAANsI0TCA HE TOJIbKO C JHMCT-
BOW, HO M C JIENECTKaMH, IUIOAAMM M CEMEHaMM. Y BOJHBIX pacTeHHH
OCHOBHAs Macca OTXO0J0B MeTabonu3Mma BeIBOAMTCA nyTeM Audpdysuu
IOPSMO B OKPY’KaIOIYIO Cpeay.

7.7. Pa3sMHO)XeHMe pacTeHuM

o Cmbicn psida NOHAMUL, BCMPEYAOWUXCca 8 3MomM napazpage, pasv-
scusemesi 6 n. 2.3 «PasMHOJICEHUE OP2aHUZMOBY.
Crnoco0bl pa3MHOKeHUS] PaCTEHUH:
e Oecrmoioe;
*  [OJIOBOE.

Becnonoe pasmMHOXEHWE pacTeHUNn

Becnonoe pa3mHoxeHHe - OpeBHeilmas (opma pa3sMHOXKEHHS,
OCyIIECTBIISIOMasca 0e3 yJacThsl IOJOBBIX KJIETOK (raMeT) M Xapak-
TEPHU3YIOIIAACsS OTCYTCTBHUEM HOI06020 npouecca.

* VYV pacrenuil Oecrosioe pa3MHOXKEHHE MOXET OCYLIECTBIATHCSA Ha-
pAAY C TOJOBBIM Pa3MHOXKEHHEM.

e OcHOBHBIE CIOCOOBI 0€CMOJIOr0 Pa3MHOKeHUs] PACTeHMIA:

" gecemamuenoe pa3MHOXKEHNE (XapaKTepHO Ui OOJBIINHCTBA TPYII
pacTeHHi, a y HEKOTOPBIX CEMEHHBIX PACTCHUH - MaJMHbBI, 3eMJIf-
HUKH, UBBI U JIp. OHO IpeobiafaeT Hal MOJIOBbIM);

* Ppa3MHOXEHHE cropamu, Wid cnopyiayus (BOJOPOCIH, MXH, XBO-
Y, TUIayHbI, TAIOPOTHUKH);

* Ppa3MHOXCHHE OelleHueM KiemKu, WIn wiu3ozonus (Y HEKOTOPBIX
BOJIOpOCIIEH).

e BereraTuBHOe pa3MHOKeHHe - CIIOCOO 0ECrmosoro pa3MHOXKEHHS
pacTeHH# C TOMOIIBIO BETeTATHBHBIX OPraHOB - KOPHS, CTeOIs,
JIMCTa WU BUIOM3MEHEHHBIX MOOETOB, W3 KOTOPBIX B OJarompwu-
STHBIX YCIOBHSIX (POPMHUPYIOTCS MOJHOLCHHBIC JOYEPHUE OCOOH.

* BereraruBHOE pPa3MHOKEHHE BO3MOXKHO TOJBKO IMPH HAJUYUU Y
pacTeHHus CBOWCTBA pereHepamuu, T.c. CIIOCOOHOCTH BO3POXKIATh
ce0s U3 JacTu.

* BereraTMBHO MOT'YT Pa3MHOXAaThCsl OJHOKJIETOYHBIC (BOJOPOCIH) H
MHOTOKJICTOYHbIE, TalNIOWIHBIC U JUIUIOUIHBIE PACTCHHUS.
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e Cnoco0bl BereTaTHBHOTO Pa3MHOKEHUS] HU3MUX PACTEHWUIi:
* JeJeHUEM KIETKH (OJHOKJIETOYHbIE BOIOPOCIH);
e [eJeHHEeM TalljoMma Ha QparMeHThl;
* (parMeHTaMH KOJOHHH.

e Cnoco0bl BereTaTHBHOTO0 Pa3MHOKEHHS GbICIUUX PACTEHHIi:
* JYKOBHIAMH WIH KJIYOHeJyKOBHIAMH (JIyK, YECHOK, TIONbMA-

HBI, HAPIUCCHI);

* cTeONeBbIMH U KOPHEBBHIMU KJIYOHSIMH (KapTOodenb, reOpriHbl);
* ycaMH (3eMIISIHHKA, KOCTSHUKA);

* KOpHeBHUIAMHU (MHOTHE TPaBSHUCTHIE PACTECHHSA);

* yepeHKaMH (BHHOTpaJ, CMOPOJWHA, KPBKOBHUK, MBA);

* JeJleHHeM KYCTOB MAaTEPUHCKOro pacTeHUs ((JIOKCH, MUOH);

* OTBOAKAMM (KPBDKOBHHK, BUHOTpAl, JELINHA);

* JHCThAMHU (KanaHxod [lerpeMoHa);

* NPUBHMBKOHN YepeHKa WIM MOYKH (MHOTHE COPTOBBIE JE€PEBbS);
* KJOHHPOBAHHEM.

IIpuBuBKa - mepecajaka 4YepeHKa WU TOYKU HPUBOA HA NOO0BOI
(YKOpEeHEHHBIIl CcesHel) ¢ MOCIEeAYIOIMUM HUX cpacTaHueM (sA070HS,
rpyia).

[puBoii - yacTp (4YepeHOK HJIM IOYKA) OJHOTO pPACTEHHs, Iepe-
caX€HHas Ha Jpyroe.

IMoaBoii - pacTeHue, Ha KOTOPOE NEpECaKUBAIOT MPHUBOU APYyro-
r0 pacTeHHS.

YepeHOK - HCKYCCTBEHHO OT/JEIEHHBIH yJacTOK BETreTaTUBHOTO
oprana pacTeHus (KOpHs, cTeOJis, JIMCTa), UCIOJIb3yEeMBIH C IIENBI0 €ro
YKOPEHEHHUS.

OTBOIOK - yKOpeHUBIIUKCS O0KOBOH mober (0OBIYHO HIDKHSAS Be-
TKa), OTAENEHHBIH OT MaTEPUHCKOT'O PACTEHHUs C I[€IbI0 BET€TaTHBHO-
ro pa3MHOXEHHS.

e Cnopyasuusi (1M CHOPOrOHUA) - cnocod Oecmosoro pa3MHOXe-

HHUSA OPTaHM3MOB IOCPEJCTBOM CIIOP.

+ Crnopynauus xapakTepHa A OOJIBIIMHCTBA BOZOPOCIHEHl U BBICIIMX

CIIOPOBBIX PACTEHHH (CM. HHUXKeE).

CnopoBble pacTeHHS - PACTCHMs, KOTOpPBIE MOTYT paclpocTpa-
HATbCA (paccensiTbes) NPH MOMOLIM CIHOp, 00pa3yromuXxcs Kak I0Jo-
BBIM, TaK U OECIIOJIBIM MyTEM.

K cHOpOBBIM pacTeHHSM OTHOCATCSA BOJOPOCIM M YacTbh BBICIIMX
pacTeHHH: MXHM, IUIAyHBI, XBOIUM, MANOPOTHUKH. Bbicmne cnoposbie
pacTeHHs OOMTalOT BO BIAXKHBIX MecTax (OOBIYHO MOJ TOJOTOM Jieca
uin Ha 60JI0Tax) WIM HA MOJAX C KUCJIBIMH MOYBaMH.

* B umkie pasBUTHA BBICHIMX CIOPOBBIX PACTEHUH dYepeayloTcs
cnopogpum (Gecrionoe TOKOJEHHE) U 2amemogum (NOIOBOE TIO-

KOJIEHHE - 3apOCTOK).
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Cnopa - oco0as kjieTka, OOBIYHO MOKPHITAas 3aIUTHOH 000J10Y-
KOH, ciyxamas s MepeXuBaHUS HeOIarompHUsATHBIX YCIOBUH U fec-
non020 pazmMHodceHua TyTEM pacceleHus opraHu3smMoB. B Omarompu-
STHBIX YCIOBHSX CIOpa CIOCOOHA MPOPAcTH B HOBBIN OPTaHU3M.

* Cnopsl MHOTHX BOJHBIX PAacTeHHH MOTYT aKTHBHO HEpeMeIlaThCs
B BOJHOH cpexe Oyaromaps OCOOBIM JABHUTaTEIbHBIM HKTYyTHKaM
(Takye cIopbl Ha3bIBAIOT 300CHOPaMH).

* Cnopsl Ha3eMHBIX PacTEHHMH MEHbIIE CEMsH, JErkKH H CBOOOITHO
MEepPEeHOCATCS BETPOM.

Meiiocnopsl - ramioMAHbIE KIETKH, 00pa3ylolIuecs B CHOPAHU-
AX BBICIIMX PAacTeHUH B pesyibTaTe Melo3a M 0OBIYHO (32 HCKIIOYe-
HHEM CEMEHHBIX PACTEHHH) BBINOJHANONINE (YHKIUIO pacCEICHUS.

* VY CeMEHHBIX PACTEHHH MEHOCHOpPHl SBIAIOTCA HEOOXOTUMBIM 3Ta-
MOM >KM3HEHHOTO LIMKJa;, OHM HE BBIMAJAIOT U3 CHOpPaHTUsA (ceMs-
3a4aTka), B KOTOPOM HPOHUCXOAUT GOPMUPOBAHUE 3apOCTKA.
PaBHocmopoBbIe BBHICIIME PACTEHHS - PACTEHHs, y KOTOPBIX 00-

pasyercs MHOXECTBO MeHOCHOp NMPUMEPHO OAHOTO pa3Mepa (XBOIIH,
MJIayHbl, TAMOPOTHUKH).

PaszHocnopoBble BBICIINE PACTEHHS - PACTEHHUS, Y KOTOPBIX 00-
pasyioTcs Melocmopsl ABYX BHUAOB: 4 Mezacnopsl U MHOXECTBO MUK-
pocnop (TONOCEMEHHBIE U MOKPBITOCEMEHHBIE).

Meracnopa (uin MakKpocmopa) - KpymHas TalJoOHAHAs cropa y
Pa3HOCIOPOBBIX pPAcCTeHUil, Jarolias Hadalo MHCeHCKOMY 3apOCTKy (PKEH-
CKOMy rametopuTy). Y CHOpPOBBIX PACTEHHH BBINANAIOT HA IOYBY, Y
CEMEHHBIX OCTalOTCS B MEraclOpaHTHM, MPU 3TOM U3 YETBIpEX Merac-
MOp OJIHAa Pa3BUBAETCA, a TPU OTMHUPAIOT.

Mukpocnopa - Menkas TamIouAHas CIOOpa y pPa3sHOCHOPOBBIX
pacTteHuii, U3 KOTOpoil popMupyeTcs MblIbLA (HE3PENbId,-MyHcCKoil Ta-
MeTohuT).

* MecTta 06pa3oBaHHs CHOP Yy CIIOPOBBIX PaCTEHHIi:
* Yy HEKOTOPBIX BOAOPOCJeil - U3 BEreTaTUBHON KJIETKM WMJIHM 3UT'OTHI;
Yy MXOB - B CIIOPaHTHAX, HaXOAAIINXCS B CICLUANBHBIX KOPOOOUKax',
* Y NaNOPOTHHUKOB - B CIHOPAaHTHUAX, COOPAHHBIX B cOpychl Ha Baiisix
(mucrocTeOax);

* y XBOIleill U NMJAayHOB - B CIIOPAaHTUAX Ha cnopoghunnax, coOpaH-
HBIX B CIIOPOHOCHBIE KOJIOCKU;

» Y PaBHOCHOPOBBIX BBICHIMX pacTeHUH (M rpubOB) - B CHELHANb-
HBIX TKaHSAX M OpraHax - cnopaneusx’,

* Yy Pa3HOCHOPOBBIX BBICHIMX PACTEHUI: MEracnopbl - B .Me2dcno-
pamneusax, MUKDPOCIOPBl - B MUKPOCHOPAHZUAX.

CrnopaHTU# - MEIIKOBUIHBIH OpraH OecHoJoro pa3MHOXEHUS
BBICHIMX pacTeHHil (1 rpuboB), B KOTOPOM IyTeM Meilo3a oOpasyroTcs
crnopsl. CropaHruy MOTYT pacronaratbcsi MO0 OIMHOYHO, TUOO0 TPYII-
maMu, obpasys copycol.
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Crnopodunn - BHIOU3MEHEHHBIH (YacTO JIMIIEHHBIH XJIopoQui-
Ja) JIUCT pacTeHUH, Ha KOTOPOM 00pa3yloTcsi CIIOPaHTHU.

MeracnopaHTuil (MM MaKpOCIOpAHT Hif) - oprad Oecrojoro pas-
MHOKEHUSI BBICHIMX PA3HOCHOPOBBIX PACTCHHH, B KOTOPOM ITyTeM Meii-
03a 00pa3yroTcsi Meracmopbl. Y BBICHIMX CHOPOBBIX OH HMEET IIapo-
BHJIHYIO ()OpPMY C OJTHOCIOWHOM CTEHKOH.

Meracmopopuil - BUAOW3MEHEHHBIH JUCT WM MOJOOHBIH emy
opraH y pacTeHuid, Ha KOTOpoM o0Opa3yroTcs MeracmnopaHruu (y royoce-
MEHHBIX — YeNTys IIUIIKH).

MukpocnopaHruii - opraH OecHoOJIOr0 pPa3MHOXEHHUS BBICIIAX
Pa3HOCIOPOBBIX pAacTEHHWH, B KOTOPOM NyTeM Melo3a o0pa3yroTcs
MHUKpPOCIIOPEI. Y BBICHIMX CIIOPOBBIX MMEET IapoBUIHYIO GopMy C OJ-
HOCJIOMHON CTEHKOM, Yy T0JIOCEMEHHBIX TaKXe OJHOCIOWHBIM, y IIo-
KpBITOCEMEHHBIX Npeo0pa3oBaH B THE3A0 NBUIBHHKA C YETBIPEXCIO-
HOM CTEHKOHM.

Muxkpocnopoduiia - BUAOU3ZMEHEHHBIH JHCT Yy pacTeHHH, Ha KO-
TOpPOM 00pa3yroTCss MUKPOCIOPAHTHH (Y MOKPBHITOCEMEHHBIX T'OMOJIOTH-
YeH THIYUHKE).

Copychl - Tpymnma CHOpaHTHEB Ha BaWsAXx (JUCTOCTEONSIX) mamo-
POTHUKOB, MOKPBITAass OOIIMM MOKPBIBAIBIIEM  HHIY3HEM.

* UYrto dpopmupyeTCcs U3 crop:
* y PaBHOCHIOPOBBIX PACTECHHH - pa3JebHOMOJBIA WIH 000emoJbIi
3apocmok (rametour);
* y pa3HOCHOPOBBIX PACTEHHMH: M3 MeEraclmop - JXEHCKHH 3apoc-
mox (KeHCKHIl raMeTo(uT), U3 MHKPOCIOP — MYXKCKOIl 3apocmok
(MyxcKkoi rameTour).

* IIn3oronus (W1 MHOXECTBEHHOE JeJIeHHE) — crocob Oecrosoro
Pa3MHOXXEHHS OPraHM3MOB IOCPEJICTBOM MHOTOKDaTHOT'O MHTO-
TUYECKOI'0 JENEHUS A]pa UCXOAHOH MAaTepUHCKOH KJIETKH, Mocie
Yero 3Ta KJIeTKa pacnajaeTcss Ha COOTBETCTBYIOLIEE YHUCIO OJIHO-
AJIEPHBIX JAO0YEPHUX KIETOK.

* IIlu3oroHust BCTpeyaercst y HEKOTOPBIX OJHOKIIETOYHBIX BOJOpOCIEH
(npumepbl: IBTIICHA, XJIAMUAOMOHAJA) U NPOTUCTOB (npumep: Mais-
PUITHBIH TIa3MOIHIA).

[MonoBoe pasMHOXEHME paCTEHUN

ITonoBoe pa3sMHOXKEHHE - DPa3MHOXKEHHE Ha OCHOBE HO106020
npoyecca, B KOTOPOM, KaK IPaBWJIO, Y4YacTBYIOT JBE OCOOH, MpHYEM
HOBBIH OPraHW3M pa3BUBAETCS U3 3uzombl, 00pasyloliencs B pe3ybraTe
On000meopenun - CIUSHUS POAMTENIBCKUX IOJIOBBIX KIETOK (Tamer).

ITonoBoe pa3sMHOXEHHE NPHUCYLIE HPAKTHYECKH BCEM PACTCHHAM
KpOME HEKOTODBIX I'pYyMNIl BOAOpOCieil (HanpuMep, XJIOPEIUIb).

B XM3HEHHOM IMKJIE BBICHIMX Ha3€MHBIX paCTeHI/Iﬁ Ha6J'IIOZ[aCTCﬂ
3aKOHOMEPHOE€ Y€peaOBaHUE ITOJOBOIo n 0eCrmosIoro MOKOJCHHMIA.
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ITonoBoe MOKOJEHHE - CTagus B CIOXHOM >KM3HEHHOM IHKIE,
HpeJCTaBICHHAs 0CO0sIMU (2amemogumamu), B OpraHu3Max KOTOPBIX
oOpa3yroTcs zamembl.

becnonoe mokoJsieHHe - CTagus B CIOKHOM >KU3HEHHOM ILHKIE,
npeJcTaBiIeHHas 0co0sAMu (cnopogumamu), B OpraHH3ME KOTOPBIX
o0pa3yroTcs cnopol.

I'aMeTsl - moyoBbIe (PENPOLYKTHBHBIC) KJIETKH C TalUIOMIHBIM Ha-
6opoM xpomMocoM, obecreunBarolMe Iepeaady HacleJCTBEHHOW WH-
(dbopmManuu oT poxuTeneil MOTOMKaM.

* TlameThs pacTeHuii:
* MYXCKHE - CHepMamo30oudbl W Chepmuu,
* JKEHCKHE - AllleKIemKu.

CrepMaTo30UA - 3penas noosudcHAas MYKCKas I0JIOBas KIETKa y
MXOB, HAallOPOTHUKOB, XBOIIEH, MIAyHOB.

CnepMuii - 3penas, He HUMEIOIIas XBOCTHKA U IO3TOMY He obia-
oalowas NOOBUINCHOCMbIO MY)KCKas I0JIOBas KIIETKa Y TOJIOCEMEHHBIX
U HOKPBITOCEMEHHBIX PACTEHUH, JOCTHUTrarouas SHIEeKIeTKH C MOMO-
IIBIO NbLIbUEBOU MPYOKU.

SliiuexiaeTka - 3pesas jKEHCKasl 10JIoBasi KIIETKa.

laMeTaHTuu - creqUanbHbIE MHOTOKJIETOYHBIE OPraHbl I10JIOBOTO
Pa3MHOXEHHS BBICIIMX PACTEHHMH, B KOTOPHIX Pa3BUBAIOTCS T'aMETHI.

3apocTOK - IOJOBOE IOKOJIEHHE (raMeTO(HT) y BBICHIMX CIIOPO-
BBIX PAaCTCHHH. Y CHOpO6bIX PACTEHUH 3apOCTKU Pa3BUBAIOTCA M3 CIIOP,
BBINAAIONIUX U3 CIIOPAHTHSA Ha MOYBY; OHM MMEIOT BHJ LEIbHOH WU
pacuJIEHEHHOW 3€leHOW IUIAaCTHMHKHM, HUTH MIM KiIyOeHbKa pa3MepoM
OT HECKOJBKHX MM JI0 3-5 cM M CHa0XEHbl PU30UAAMH; XHUBYT CaMO-
CTOSITENIFHO W 00pa3yloT My)KCKue (aHTepUAMH) H/WIH JKeHCKue (ap-
XErOHMM) OpraHbl II0JOBOIO PAa3sMHOXKEHHUSA. Y CeMeHHbIX PACTeHUI
CHOpBl HE BBIMAJAIOT M3 CIIOPAHTHEB, M 3apPOCTKH DPa3BUBAIOTCSA U3
CHop BHYTpH cropaHrues. Ilocie CIMAHUSA MYXKCKOH M KEHCKOH ramer
3apOCTOK JaeT HayaJllo HOBOMY PacCTEHHIO.

* MyXCKOHl 3apOCTOK y CEMEHHBIX pacTEeHUH - nuuibya (HE MMEET

AHTEPUIIHEB).

* XeHckuil 3apoCTOK y TOJIOCEMEHHBIX PACTEHUN - NEPBUUYHBIN
9HAOCIEPM C JIBYMS apXezOHUAMU, Y TOKPBITOCEMEHHBIX - BOCH-

MUSICPHBINA 3apooviutesniii meuiok (0€3 apXeroHUes).

* CeMeEHHBIC pacTeHusd - paCTCHHUs, pa3MHOXAKMIUECA IIPU NMOMOIIU
CEMSH.

Knaccupuxanus ceMeHHbIX pacTeHHIi:
*  20710ceMeHHble-,
* noKpwimocemennvle (WIH UGemKogble).

10 3ak 2103



290 > CnpaBo4HuK no BUOAOTUU <

IIumka - oprad CEMEHHOTO Pa3MHOXEHHS T'OJOCEMEHHBIX (00bI-
YHO XBOWHBIX) pacTeHHH. Pa3nuyaroT NblAbHUKOBBIE (MYKCKHE) IIHII-
KH, B KOTOPBIX (hOPMHUPYETCs IbUIbLA, U CeMeHHbIe ()KEHCKHE) IIUIIKH,
Ha KOTOPBIX IOCJE OIUIOJOTBOPEHHS SHLEKICTOK M3 CeMA3a4aTKOB
0o0pa3yrTcs ceMeHa.

IBeTOK - OCHOBHOH OpraH pa3MHOXXEHHsS HOKPBITOCEMEHHBIX (LIBET-
KOBBIX) pacTeHmi (cM. c. 272).

e My:kcKkHe raMeTaHruu (OpraHbl MOJOBOTO Pa3MHOXCHHS) pacTe-

HUI: aHTepUAUNA, aHAPOLEH.

AHTepUIMi - MYXCKOH OpraH IOJIOBOTO Pa3MHOXCHHUSA pacTe-
HUW, B KOTOPOM OOpa3ylTCsS MYXCKHE TaMeTHl (ClepMaTo30uibl). Y
BOJOPOCICH OH OTHOKJIETOYHBIH, y BBICIIMX PAacTeHUH (MXOB, XBO-
e, miIayHoOB, MamOPOTHUKOB) - MHOTOKIETOYHBIH. MMeercs y pac-
TEHUH, BO3MOXXHOCTHh PAa3MHOXEHHS KOTOPHIX 3aBUCHT OT HAJIHYHUS B
OKpYXXaromei cpele KameIbHOXKUIKON BOMIBHI.

AHApoueil - My>XCKOW OpraH MOJOBOr0 Pa3MHOXKCHHUSA LBETKOBBIX
pacTeHuil, MpeACTaBIAIOMHA c000i COBOKYNHOCTb MbIYUHOK, HAXOIs-
OIMXCS HAa OJHOM IIBETKE, B KOTOPBIX PA3BUBAIOTCS MbLIbUEGblE 3EPHA.

ThIYMHKA - 3TO MYXCKas 4acTb 4
BETKA, COCTOsAIIas M3 NbUIbHUKA
(00pa30BaHHOTO JABYMs  IIBLIbIE-
BBEIMH MEIIKAMH, COCIHHCHHBIMU
CBS3HUKOM) ¥ THIYMHOYHOH HHTH
(puc. 7.30); muxpocnopogpunn mo-
KPBITOCEMEHHOTO pacTeHHs. Kax-
OBl IBUIBIEBOM MEIIOK THIYHHKH
COCTOHT W3 JBYX THE3] MBUIBHHUKA - )

N W
A

Ln

MHUKPOCIOPAaHTHEB, TAEe IPOUCXO-
INT MHKpOCIOporeHes ® o0pa3sy-
IOTCSL. MHKPOCIIOPHI, B JalbHeHIIeM

4 6
Puc. 7.30. CtpoeHue TbiumHKu (a) u

pa3BUBamOIIKNECS B HoLIbYY (MYXK- NPOACNLHBLIA Pa3pes NbUbHUKA (6):

CKO# 3apocTok - ramero¢ur). [lpu
CO3pEBaHUM MBLIBIBI THE3d BCKPbI-
BAlOTCS U OCBOOOXKAAIOT MBLIBILY.

1 - TbIYMHOYHASA HUTb, 2 - MbIbHUK,
3 - CBA3HMK, 4 - HAACBSA3HUK,

5 - cocyaucTbiii nyyok, 6 - rHe3no

nbinbHMKa (COOTBETCTBYHOLLEE 0Of-

CTeHKH THe3Jla MbIJIBHUKA BbI- HOMY MMKpOCMOpaHruio), 7 - pac-

HOJIHAIOT 3alIUTHYIO (HApYKHBIH  KpbIBAIOWAACA MOMOBUHKA MblNbHUKA
CIION - 3HI/IﬂepMa), MEXaHUYECKYIO C BbICbIMalOWMMNCA NblIbLEBBLIMU
(mpoMexxyTouHbIH (GUOPO3HBINA CIIOH, 3epHamMm, 8 - CTeHKa NbinlbHUKa
pa3phIBAIOMMUI NBUIBHUK IIPH CO3PEBAHUH IBUIBIEI) W 3aMaCaIoMIYIo
(BHYTpEHHHUM, BBICTHJIAIONIUNA CIIOH - TameTyMm) QyHKIUH.

e JKeHckue rameraHrum (OpraHel IOJOBOTO Pa3MHOXXCHHS) pacTe-
HHI:
* Yy HHU3UINX PAaCTCHUH - 0020HUU;
* y BBICIIUX pacTeHHil (KpOMe MOKPHITOCEMEHHBIX) - ApXeZOHUU;
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* y TOKPBITOCEMEHHBIX - 3aApoobluiegble MeWwiKu, B OTOM CIydae
SIUIEKIETKY COMPOBOXKAAIOT JABE KICTKH-CHyTHULB (CHHEPTHUABI),
WUTpapIne B MpPOLecce OMIONOTBOPEHHUS BCIIOMOTATEIbHYI POIb.

Ooronuii - )XCHCKUH, OOBIYHO OJHOKJIETOYHBIH, OpPTraH IOJIOBOTO
Pa3MHOXEHHUS y HH3IIUX pacTeHUH (BOAOpOCIeH) M HEKOTOPHIX T'pH-
00B, BHYTPU KOTOPOTO 00pa3yeTcss OgHA HIM HECKOJBKO SHIICKIETOK.

ApXeroHuii - XEHCKHH OpraH IOJOBOTO Pa3MHOXKEHHS y MXOB,
XBOIIEH, IMIayHOB, MAalOPOTHHUKOB U TOJOCEMEHHBIX PAacTEeHUH, B KO-
TOpoM 00pa3yroTcst SHIEKJIEeTKH (OTCYTCTBYET y MOKPHITOCEMEHHBIX).
CocTouT U3 pacmIUpeHHOTo Opromka, rae Gopmupyercs sinekIeTka, u
Y3KOH meHKkH, MMeIomeld KaHal, M0 KOTOPOMY CIIePMAaTO30HJ MPOHUKa-
eT B OpIONIKo, T1¢ IPOUCXOJUT OIUIOAOTBOPEHHUE.

3apoabllieBbIii MEMIOK - XXCHCKUU 3apocmok (ramMeTopuT) IIO-
KPBITOCEMEHHOTO PAacCTEHHUs, PACIOIOKEHHBIH B IEHTPAIbHON dYacTH
CEeMANOYKH, BHYTPH KOTOPOTO 0Opa3yeTcs sHIeKIeTKa M HPOUCXOIHUT
IBOITHOE OTLIOAOTBOpEHHE (CM. Takxke c. 292).

IecTuk - ocHOBHas, IEHTpalbHas 4YacTh IBETKa, oOpa3oBaHHas
ONHUM WM HECKOJBKHMH IIOJONHCTHKAMH W COCTOSINIAs W3 3aBS3H,
cronbuka u psibna. CTONOMK BBIHOCHT pBIIbLE IS OIBIICHUS,
PBLIbIe YIaBINBAaCT MBUIBIY, 3aBA3b MOKPHIBACT CeMA3a4aTKH U Ipe-
oOpa3yercsa B IUIOA. B IBETKe MOXET OBITH OJHH NECTHUK (A0I0HS,
orypel), WIH HECKONbKO (3eMIISHHKA, MalliHA).

I'uHemeldi - COBOKYIHOCTH IUIOAOJIUCTHKOB (Mezacnopoghunn), co-
CTaBJISIOMNUX OOWH MIM MHOTO Hecmuxog (EHCKHX OPTaHOB MOJIOBO-
0 pa3sMHOXEHHUS I[BETKOBBIX pAaCTCHHIl) LBETKA, HECYIIHX CeMA3q-
yamku (CEeMAIOYKH).

CeMs3a4aToOK (CeMfIMOYKA) - CIOKHAasI MHOTOKJIETOYHAs CTPYK-
Typa y CEMEHHBIX PacTEeHHH, HpejacTaBifiomas co0oi BHUAOU3MEHEH-
HBII M OKPY>XEHHBIH HECKOJIBKMMH 00OJOYKAMH CIOPAHTHI CEMEHHBIX
pacTeHHi, B KOTOpPOM 00OpasyloTcsi cIopsl, GOpMHpPYyEeTCS >KEHCKHH 3a-
pOCTOK (raMeTo(uT) M MPOUCXOAMUT OILUIOAOTBOPEHHE, IOCIE KOTOPOTo,
B IIPOIECCe PA3BHUTHS 3apOABINIA, CEMA3aYaTOK MPEBPAIIACTCS B CeMs.

+ CeMsf3a9aTOK BKJIIOYAET 3apOJBIIIEBBIH MENIOK, HECKOJIbKO OKpY-
KAIOUMUX ero 000J0YeK W BHYTPEHHHE CTPYKTYpPHI 3aBS3H.

* V TOINOCEMEHHBIX PACTEHHH CeMA3a4aTKU MPUKPEIITIOTCA C II0-
MOIIBIO CEMSHOXXKH K CEMEHHBIM UYEIIysM >KEHCKHX IIUIIeK U Je-
KaT HAa HUX OTKPHITO, y HMOKPHITOCEMEHHBIX PAacTCHHUI ceMs3ada-
TOK HaXOJUTCS Ha BHYTpPEHHEH IMOBEPXHOCTH 3aBs3U MECTHUKA.

V BBICIINX CEMEHHBIX paCTBHI/Iﬁ Ha6JIIO,HaCTC§I TOJIBKO OOHMH THII IIO-
JIOBOT'O0 mpouecca - oocamusa, KpoMe€ TOro, y HUX B pE3yJabTaTE€ COUYCTAHUA
06ecnooro PasMHOKEHHS C II0JIOBBIM 06pa3y10Tc51 0CcOOBIE 3a4YaTKH -
cémena, nNpu NoOMOIU KOTOPBIX MPOUCXOAUT PACCECICHUC paCTeHHﬁ.
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Ooramus - TUI IOJIOBOIO Ipolecca, IPU KOTOPOM B OILUIOJOTBO-
pECHUU y4acTBYIOT pa3Hble IaMeThl - KpyIIHas HEIOJBM)KHAs >KEHCKas
ANIEKIETKa U MEJKHH MYXXCKOHW CIlepMaTO30HU[] MWIM CIEpMHUM, mepe-
MeENaIoNNHCcs K SHIEKIICTKE.

MonoBble NokoneHUs pacTeHun

B KM3HCHHOM LHKIEC BBICHIMX HA3EMHBIX PACTCHHH 3aKOHOMEPHO
YepeylTcs MOJOBOE M Oecrnoyioe MOKOJCHHs (CM., HAIpPUMEp, CXEMBI
Ha c. 299,301).

BecnoJsioe mokoJieHUe MPEACTABICHO CcHOpoumamu.

IToJsioBOe TMOKOJIEHHE TIPEJCTABICHO 2amemogumamu.

e CnopoduT - opraHu3M 0ecnonozo IUIUIONIHOTO MOKOJCHHS pac-
TEHUH, Ha KOTOPOM 00pa3yroTcs cnopwl.

* Cnopodur obpasyercss B pe3yibTaTe OMJIOAOTBOPEHHS - CIIHS-
HUSI SHIEKICTKH CO CIEPMAaTO30UAOM (MM CIIEPMHEM) U MOCTe-
JYIOIIETO Pa3BUTHS 3UTOTHl M 3apObIlIa.

e CnopoduTsl SBISIOTCS NPeoOIagalOIIMMUA OpraHU3MaMH Yy BCEX
BBICIINX PACTCHHH (KpOME MXOB).

e TameTOoQHT - TalUIONAHBIA OPraHU3M HOA06020 TIOKOJIECHHS pacTe-
HU, B KOTOpOM 00pa3yrTCsi raMeThl.

* TIameToduTr MOXeT ObITh Kak 00OEMOJIBIM, T.€. MOXET HECTH U
MyXCKHe (anmepuduu), N XeHCKUe (apxezonuu) OpraHbl MOJIO-
BOTO Pa3MHOXKCHHS (raMeTaHIHH), TaK M OJHOIOJBIM - MYXCKUM
WM KEHCKHM.

» TIlocne mosioBoro mpoiecca U3 ramer oOpasyeTcs 3Urora, U3 KOTO-
poii pa3BuBaercs cropodur.

* Oco0eHHOCTH CTPpOEHHS TraMeTO(PHTOB:

* mnpu u3domop¢dHOH cMeHe MOKOJeHHH 0COOM-raMeTO(UTH BHEII-
HE HEOTJIMYMMBI OT 0coOeii-copoduTos;

* 1npu rerepomopdHoii cMeHe MOKoJeHHH ocoOu-ramMeTouTH pes-
KO OTJIMYAIOTCSA OT 0coOeii-criopoduTOB.

e I'amMeTOoQHUTHI MXOB M MANIOPOTHHUKOB:
* MXOB - JHCTOCTEOC/IbHBIC PACTCHHUS,;
* NAaNOpPOTHHMKOB - 3aPOCTKH.

e I'amMeTOoQHTHI BBHICIIMX PACTEHHIi:
* MYKCKOil raMeToQuT - nolLibYegoe 3epHo, NPOPACTAIOIIEE B NblLilb-
yeeyio mpyoky c obpazoBaHMEM cnepmues’,
* KeHCKHil raMeTro(uT - TraluIOUAHBIH MHOTOKJIETOUHBIH IHOOCHEPM
c apxeconuamu (y TOJOCEMEHHBIX) WIM CEMHUKICTOYHBIH 3apo-
Oblutegwlit. mewiok (y TOKPBITOCEMEHHBIX).

IIblbOa - COBOKYNHOCTb MNBUIBLEBBIX 3€peH (IBUIMHOK), oOpa-
3YIOIUXCA B THE3/aX NBUIBHUKA (MUKPOCHOPAHIUAX) TOJIO- U TIOKPBI-
TOCEMEHHBIX PACTCHHH. Y TOJIOCEMEHHBIX 00pa3yercs B CHOPAHTHIX
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MBIIBHUKOBBIX (MY)KCKHX) LIMIIEK, Y MOKPHITOCEMEHHBIX - B IBIIbHU-
Kax TBIYUHOK.

IIblbIEBOE 3ePHO - MYXCKOH raMeTOo(UT CEMEHHOTO pacTeHUS;
HaYMHAeT CBOE Pa3BUTHE M3 MHKPOCIOPHl B MHKPOCHOPAHTHH H 3a-
BEPIIAET €T0 IMOCJIE ONBUICHHS, T.€. IOCJIE MEPEHECEHHs B TNBUIBIEBYIO
KaMepy ceMs3audaTka (y TOJIOCEMECHHBIX) HJIM Ha pbUIbLE INecTHka (y
MOKPBITOCEMEHHBIX).

[IpuBLIEBOE 3€PHO MOKPHITO CHOPOAEPMOI, HAapyXXHBIA CIIOH KO-
Topoil (3K3mHA) oOJamaeT BBICOKOH NPOYHOCTHI0O M CTOHKOCTBIO K
BO3JICHCTBUIO BHEUIHUX (DAKTOPOB, a BHYTPEHHUIl cioi (MHTHHA) CO-
CTOUT M3 KJIETYATKH W NEKTHHOBBIX BellecTB. Ko BpeMEHHW OMNBIIEHUS
MBIIBIEBOE 36PHO COCTOUT M3 ABYX (Mau Oojiee) KICTOK - OJHOH Te-
HEPAaTUBHOW M OJHOW (y MOKPHITOCEMEHHBIX) WJINM HECKOJIbKHX (y Tro-
JIOCEMEHHBIX) BEICTATUBHBIX KIETOK.

BereraTuBHas KIeTKa JaeT Hayalo NblLIbUeeoll mpydKe, a TeHe-
paTUBHas JACIUTCA C OOpa3soBaHUEM JBYX cHepMUe8, KOTOpbIE IIO
MBLIBLEBONH TPpyOKe HOCTABISIOTCA K apXErOHUAM JKEHCKHUX 3apOCT-
KOB (y TOJOCEMEHHBIX) WM K 3apOJIbIIIEBBIM MeHKaM (y MOKPBITO-
CEMEHHBIX).

Oﬁpasonaﬂne NBLJIBIBI: JUIUIOWIHAA MaTCpUHCKaAsA KICTKa MHK-
pocnopbl, UMEIOIIasACA B MNBUJIBLIECBOM MCIIKE (CHOpaHFI/IH) ObBIJIBHUKA
TBIYMHKHK I1BCTKaA, MelomuyecKu JACJIUTCA Ha YCTHIPC TIallNIONAHBIC
KIICTKU-MHUKPOCHOPBbI, KOTOPBIC IOCIIC MUMOMUUECKO20 NCIICHUA TIpC-
BpamaroTCs B ABYKJICTOYHBIC IBUJIBLIECBBIC 3€PHA.

¢ O0pa3oBaHue 3apOABLINIEBOTO Me-

HIKa (HpOHCXO}IHT B CeMHAINOYKE, @—.WQ

HaxOoJIsIIecs B IECTUKE LIBeTKa): ——Me#03 norubaior

* IWIUIOMZHAsT MaTepHHCKas Kie- — = 3 &
AN A k %k ok
TKa Meracnopbl, umetomasicsis B CA*TrA"T ). 1%
CEMANOYKE, Mellomuyecku Je- n Ny 2
JTUTCS. Ha 4YEThIpe TaIUIOMIHBIE 3 MUTOTMYECKMX v 122550

AeneHnsa

KIETKH-Meracmopbl, TP H3 KO-

TOPBIX pa3pylIarTCs; Puc. 7.31. O6pazoBanue

AO0pO YETBEPTOH Meracmopsl, JKeHCKOro raMeToura:

Haubosee ylnaleHHOH OT mbulb- | - siflewierka, 2 - HeHTpaIbHAs

LEBXO0J1a, MPUINCObL MUMOMU- KJIeTka, 3 - BTOPUYHOE SIIPO,

yecku nemurcs (oGpasyercs 8 ¢ - amTHmOAB3apoIbILIEBDI

JIOYEpHUX SAep);

* IO TPU ZOYEPHHUX SIPa OCTAIOTCS y Ka)KIOTO M3 MOJIOCOB METraclo-
Pl M Pa3lesIOTCS TOHKMMH KIETOYHBIMH IIE€Peropogkamu, 000-
cOOJISICH B TOJISIPHBIC KIETKH, a JBa sapa (10 OJHOMY OT KaXXZOTO
HOJTIOCA) MePEeMENIaloTCs K HMEHTPY MEraclophl M 3aTeM CIHBAIOTCS,
o0pa3ys ANNJIOHAHOE SIAPO HEHTPATBHON KIIETKH;
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1
* O/IHa U3 TPEX KAETOK y nosmoca, Grukaifiero K nblibuesxony, cta- |
HOBHMTCS SIHUEKJIETKOI, a /IBE€ €€ COCe/HHE KJIEeTKH — KJIeTKaMH-
CIYTHHLIAMM;
* pcsa oOpa3soBaHHAs CHCTEMA M3 CeMM KJIETOK COCTaBJisieT 3apojibl-
wieBblii MewioK. TpH KJIETKH 3apo/ibileBOro MeLIKa, HaXoasLnecs
y MOJIoca, MPOTHBOMONIOKHOTO MNMbUILLEBXOLY (KAETKH-aHTHIO-
JIbI), HEKOTOPOE BPeMs Y4acTBYIOT B 00eCreyeHHH CHCTEMBI MUTa-
TeJbHBIMH BEUIECTBAMH, @ 3aTeM OTMHPALOT.
Onbinexue pacTeHun
¢ OnbLIeHHe — NMepeHoC MbIbLbLI U3 MBIIBHUKOB ThIMHHOK Ha Pbllb-
1€ MeCTHKA LIBETKA; XapaKTEpPHO Ui CeMEHHbIX pacteHuii. I1po-
MCXOJIMT C MOMOILBIO BETPA WM HACEKOMBIX, @ TaKXKe 4eJoBeKa
(B CENEKUMOHHBIX WIH MPOH3BOACTBEHHBIX LIENAX).
% CnocoObl ONbLICHANA:
* CcaMOONbLJIeHHE — NIPOUCXOHT B OJTHOM 000€NoJIOM UBETKE W He
3aBMCHT OT MOTOAHBIX YCIOBHIH M MOCPEAHNKOB (npumep: SUMEHb);
* pepeKpecTHOE ONbLJIeHHE: MbUIbLA MEPEHOCHTCS Ha PhUIbLE nec-
THKA JPYroro uBeTKa TOro »e WIH JPyroro pactenus (npumepor:
poXb, KyKypy3a). [lepekpecTHoe onbiieHHe pacTeHHH MOBbLILIACT
YPOBEeHb TE€TEPO3MrOTHOCTH MOTOMCTBA, YTO MO3BOJAET Jy4llue
ananTHpOBATLCA K NOCTOSHHOMY H3MEHEHHIO YCIIOBHH Cpejibl.

Mpucnocobnexue ysemKoabix pacmeHull K OnbINeHUIO
Netyuumu

Y NOKPLITOCEMEHHBIX

B otzienbubix cayuasx usetox
B LEJIOM MOXET Y4acTBOBATS
B 00pazoBanuu nioaa

[Msuibua

Yro o6pasyercs ua ganHoro
opraHa (B opraxe)

KAETKH (3uroTsi) oGpasyercs

M3 onstonorsopennoii situe-
3aPO/IbITL CEMEHH, U3 TPHII-
JIOHAHOTO S/1Pa — JHAOCHEPM

W3 3asa3u — mion

[Msutsia

Cema

BEreTaTHBHOI Ki1eTkH o6pa-
3yeTcs nbulbuesas Tpy6ka, u3
FCHEPaTHBHOIH — J1Ba CriepMus

JIEPHBIHA
38POJbILLICRLIH
MELIOK

NokpbiTo-
CeMeHHble

Llserox

I'he3s10 nuubHpKa
Teumaka w3 asyx | Tpu MPOPACTAHHH NBUILLBI U3

Cems3avatox — Buzoms- | Cemssauartok —
BHIIOM3MCHCHHBIH

Meracnopanruii
THBHOH M rexepa-

THBHOM

IMecrik (nononu-
epsHaHbIi 9Ha0CTIEpM | Bocemus,

CTHK)
KITETOK — Berera-

Oreyremsyer

Toiunuxa

GazansHoit,

BEreTaTHBHOM M reHe-
PaTHBHOMN KICTKAMH

Fonocemenubie

Mukpocriopodmna

Cemennas yeuys
MEHEHHBIH Meracnopasx-
ot

C ABYMS apXeroHuaMu
Bpiomko apxeronms
OJIHOKNICTO4HOE, 3a-
NOTHEHO AlueKIeTKOM,
1eika MaIoKIeTOuHas

Muxpocnopaursii

Imunka

Betpom

HacekombiMu

Mrvuamu

MblllamMn

OcoBEHHOCTH LIBETKOB

1BeTku MenKue, He-
B3payHbIE, OKOJIOLBET-
HHKH PEIYLIHPOBaHb,
NbUILHHKH HA JUIHH-
HbIX CBUCAIOLIMX HH-
TAX, PbUIbLA NECTHKOB
JIMMNKHE, MOXHATBIE.
Liseryr a0 pacnycka-
HUS JIMCTHER; PacTyT
MacCHBaMH

Liserku kpyn-
HBIC, SPKHE,
dpOMaTHBIC]
OAMHOYHBIC,
uHora cob-
paHbl B CO-
LBETHA; pas-
BHTHI HEKTap-
HHUKH

LiseTkn
KpYIHEIE,
coziepar
MHOTO XKH/l-
KOI0 HeKTa-
pa, 6¢3 3ana-
Xa, ApKO
OKpalLIeHHbIE

LiBerkn
KpYIHbIE,
cojepxar
MHOI'0 HCKTa-
pa, HMEeIoT
3anax (pyx-
TOB, CBETIIYIO
OKpacKy;
pacrycKaior-
cA K BeHepy

[TbuiblIa Nlerkas, cyxas,
MesKas

[Meubua

KpyrHasi,
1epoxoBaras

Mpumepst | IMbabua

Onbxa, poxKb, MUIECHH-

ua, 1y0, Gepesa

SAGnons,

Tpyia, Bl
Hsl, orypeu

Kannosbie,
BO10COOP,
CTpeIHLIMA

bao6abwi,
KaKTyChl

Boicwue
CNoposbie

3HOCNOpoBbIe)
Mysxckoit 3apoctok | IMhimnka ¢

(ramerodur)

Meracnopodmn
Muxpocnopanruii
Meracnopanriii
JKencknit 3apocrok | T1
(ramerodur)
Muorokaeroynsii;
Gprourko e umeer
CBOEH CTeHKH, ce
3aMEHSET TKaHb
3apOCTKa

CrioporocHbiii
KOJIOCOK

CriopoHocHbiit

KONOCOK MM copyc | konocok

Cropogunn | Criopodmnn

CpasHerue penpodykmuensix Op2aHoe ebICWUX pacmeHul

cnopossie
(paeHocnopossie) (pa

Opran cno- | CrioporocHsiii

POHOWICHHS

Boicwue

COCTOMT M3 Gpiom-

Muoroknerounmiii:
Ka M welku

3apocrok

Cnopauruii

Opransi
Cnopanruit
(ramerodut)

Apxeroumii

3apocrok
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OBoHOEe onNf0oA0TBOPEHNE Y pacTeHUn

*> JIBoiiHOEe OII0IOTBOpPEHHE - IIOJIOBOM IPOLECC y LBETKOBBIX pac-
TEHUH, IpU KOTOPOM OAMH M3 JBYX CIHEPMHEB CIUBaCTCA C siIe-
KJIETKOH, @ BTOPOW-C LIEHTPAIBHBIM SAPOM 3apOJBIILIEBOr0 MEIIKA.
Oco0eHHOCTH TpoIecca IBOHHOro omjogoTBopenus (puc. 7.33):

IOCJIC€ momagaHus Ha PbUIBLEC NECTUKA B IBUIBLEBOM 3€PHE 06pa3yeTCH

IbUJIbLICBas pr6Ka C ABYMs CHECPMHUAMHU KOTOpass 4Y€PE3 NBLIBLECBXOI

BXOJUT B CEM3a4aTOK, HAXOASUIMICA Ha BHYTPEHHEH NOBEPXHOCTH

3aBsi3u nectuka. [locne 3Toro sapo TpyOKHU pa3pyliaercs, a €e KOHYUK

IpH CONPHUKOCHOBEHHH C 00OJOYKOH 3apOJBILIEBOTO MEIIKa pa3phiBa-

eTcs, 0CBOOOXkJas Mykckue ramerbl. CIepMHHM TNPOHUKAIOT BHYTPH

3apoabpIieBOro Memka. OIWH CHepMHUN CIUBAETCS C SUIEKIETKOMH,
o0pasyst ounnououyio 3uzomy. BTopoil cmepMmuii cimBaeTcs C IHUILIO-

UIHOW ILEeHTPATbHON KIETKOH, o0pasys mpuniouduyio KIeTKy, W3

KOTOpO#H (GopMHpyeTCs MUTATENbHAs TKaHb - FHAOCHEPM.

JaabHeiilee pasBuTHe:

* U3 3uzombl Pa3BUBACTCS 3apOAbIII CeMeHM (JBE WM OJHA CEMAJO-
I, 3apOJBIIIEBEIN MOOET ¢ MOYEUKOH U 3apOJIBIIIEBEIN KOPEIIOK);

* 9JHOOCHepmM B TIPOIIECCE PAa3BUTHUS CEMSH PACTCHUU pacXolyercs
Ha POCT CeMsA0JIeH;

* U3 MOKPOBOB cCeMfA3a4aTKa pa3BUBAETCS CEMEHHAA KOMcypa; OT
MBUTBIEBX0/Ia HAa HEH OCTAETCS OTBEPCTHUE - CEMABXO0;

* W3 CTEHOK 3aBsi3M NECTHKA Pa3BUBAECTCS MI00.

Pbinbue  MMbinbueBoe
38pHO

CeMsa3ayaTok

KpynHast
KneTka

oY MNenbyesan AnuekneTtka
MokpoBbl
Cruom ceMs3ayaTtka
MbinbUEBXOA
Sowne (Mukponune)
Cnepmumn

Cnepmumn

Monoctb fAyexneTxa

3aBsi3n
Cems3zayaTtok Meinbuesas Tpybka
a 6

Puc. 7.32. TIpoHWKHOBEHMEe MbiNbLEBOW TPY6GKM B ceMa3ayaTok:
a - POCT NbLIbLEBOH TPYOKH, § - OIJI0JOTBOpPEHHMeE.
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Puc. 7.33. CxeMa ABOIHOI0 OIJIOIOTBOPEHMSI y IBETKOBBIX PACTEHMIA:

a - MPO/I0JILHBIN pa3pe3 MecTHKA,
0 - mpopacTaHue NbUILLEBOIO 3€pHa,
6 - IPOHHKHOBEHME NBLILLEBOH TPYOKH B 3apoJbllIeBbIii MeNIOK,
3 - U3JIMSIHHE CO/IeP:KHMOr0 NbLIbIEBOH TPYOKH (IBYX crepMHeB) B 3apo-
JbILIEBbI MEIIOK, I-3apo/bIIIeBbIii MEIOK MOCJe ONJIOJOTBOPEHUsI:
1 - npopacrampmee nbLIbIEBOE 3€PHO, 2 - MbLIbIEBasi TPyOka, 3 - 3aBs3b,
4 - 3peJblii 3apo/bIlIeBbIH MeWOK, 5 - cnepMum,
6 - BereTaTHBHOE SIAPO, 7 - cHHEPrUAbl, 8 - siileKieTKa,
9 - moasipubie sapa, 10 - anTunoasl, 11 - 3urora,
12 -TpunyionHOe AP0 IHIOCIEPMA

7.8. KpaTkasa xapaKTepucTuka
HEKOTOPbIX OTAEJIOB BbICWUMX pacTeHUi

MoxoBugHble

Oo6mas xapakrepucTuka. MoxoBHIHEIE - 3TO Hauboiee Ipu-
MUTHBHAsI TPYyINIa BBICHINX PacTeHHU ¢ ocoOoif muHuel passutus. Ilox-
pa3zensoTcs Ha JBa Kiacca (IEYCHOYHBIE W JUCTOCTeOEIbHbIE MXH) U
HACYHUTHIBAIOT 0k0J0 20 TeIc. BUAOB. lllmpoko pacmpocTpaHeHBI BO BCEX
MUPOTaX OT TYHAPHI IO TPONHUKOB. BOJNBIIMHCTBO BUAOB - TEHEIIOOU-
Bele. PacTyT Ha mouBe, Ha CTBOJAX PACTEHHH, HA CKajllax M CTEHAaX J0-
MoB. Hekortopsie Buael xuBYT B Bome. B bBemapycum mxu obutaior B
XBOMHBIX JecaxX, Ha CTBOJAX JIEPEBHEB, HA CHIPHIX Jyrax M 00JO0Tax.

B Kpacuyro xaury Pecry6auku benapycs 3aneceno 15 Buaos.

I'maBHas OTIMYHUTENbHAS OCOOCHHOCTH: B JXH3HEHHOM ILHKIE MO-
XOBHIHBIX Tpeobnanaer raMeTouT, a cnopoGUT peayLupoBaH U pas-
BHUBaeTCs Ha ramMetodure.

ITporpeccuBHBIH NMpHU3HAK MOXOBHJHBIX - Hajguuue AuddepeHIu-
POBAaHHBIX TKaHEH: 3MUAEPMECA, OCHOBHOH (aCCUMIIISIIMOHHOHN ma-
PEHXUMBI), MPOBOASAIIEro Mydyka. MexaHndeckasi TKaHb OTCYTCTBYET.

Crtpoenne. MoOXOBUAHBIE MNPEACTABIAIOT co00i HebGosbpmme (10
HECKOJBKHX CAaHTUMETPOB), MHOTOJIETHHE (PEIKO OJHOJETHHE) pacTe-
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Hus. Teno neuenounvix mxo0eé TPEACTABICHO CIOEBUINEM. Y JauUCHIO-
cmebdenbHplX MX06 TEIO0 TaMeTO(PUTAa COCTOUT W3 IPOCTHIX WIH pas-
BETBICHHBIX CTEOJICH, MOKPBITHIX MEIKHMH JIUCTHIMU C OJHOH JKHII-
ko#. JluctocTteGenbHBIN MOOET MOKPHIT SMUAEPMHUCOM, ITOJ KOTOPBIM
pacrmonaraercst Kopa; B I[€HTpPE HaxXOJUTCS MIPOBOISMIIMKM Iy4OK, CO-
CTOSIIUN M3 Y/UIMHEHHBIX MEPTBBIX KIETOK (OHH MPOBOAAT BOAY U
MHUHEpaJlbHbIE BEIIECTBA) M OKPYKAIOMHX HX JKUBBIX KIETOK, MPOBO-
IAIIIX OPTaHWYECKHE BEI[ECTBA.

KopHH OTCYTCTBYIOT, UX POJIb BBINOJHSIOT BBHITSHYTHIC KJICTKH B
HIDKHEH Jactu crebns (pusounsr). Hactosmmux cocynos Her. Ha ramero-
¢uTe BMECTO YCTHHII UMEIOTCS IOPHI, TUIICHHBIE 3aMbBIKAIONINX KICTOK.

VY cgpaznosvix mxoe ctebenv rameroduTa HECET MYTOBKH BETBEH,
TYCTO MOKPBITHIX JHUCTBSIMH. JINCTBSI HE MMeEIOT cpenneit xwmiku. Kier-
KM B JHCTHAX AU(P(EepEeHNINpPOBaHB HAa aCCUMHUISIIHOHHBIE (C XJIOPO-
IJacTaMu) ¥ MEpPTBBIE BOJOCOOpPHBIC KIETKM C MOpaMH B KIETOYHOI
o6omouke. Pu3omIel OTCYTCTBYIOT; BOAY W MHHEpalbHBIE BEIIECTBA
9TH MXH BCacCBIBAIOT CTEOIEM U JIHCTBSIMH, SIBISICH MOIIHBIM COpPOEH-
TOM BOJBI, U BBIJENSAIOT B IOYBY T'yMHHOBBIE KHCIOTHI, 00Jamaronine
OakTepUUUAHBIM JeiicTBUeM. HapacTaloT BepXYIIKOW, HWXKHSS 4YacTh
cTeOIsl OTMHpPAET, HO MOJHOCTHIO HE CTHUBAET, 00pasys Topd.

PasmHoxeHHe. B )XM3HEHHOM IUKJIE NMPOMCXOIUT MPAaBHIIBHOE Ye-
penoBaHue monoBoro u Oecrosoro mnoxonenuil. IlomoBoe mnoxoneHue
(ramMeTo(UT C TamIOMAHBIM HAOOPOM XPOMOCOM) IPEACTABIEHO 3eie-
HBIMH pacTeHHAMHU W Tpeobnagaet Hax OecmonbsiM (cropodurom). Ha
rameTouTe 00pazyloTCs OpPTraHbl IOJOBOTO PAa3MHOXKEHUS - aHTEPHIUN
U apXerOHHH. B aHTepUIHsIX CO3PEBAIOT IMOJBUXKHBIC [BYKI'YTHKOBBIC
CIIOpPBI, @ B apXETOHMSIX - 10 OJHON HEMOIBIKHOW sinekieTke. Oruio-
JIOTBOPEHNE NPOUCXOAUT B KameNbHOXKUAKOHW cpene. [locme causHuS
raMer obOpa3yercs 3MroTa, KOTOpas JaeT Hadajuo OecrnojoMy IOKOJe-
HuI0 - cnopodury. Crnopodur pa3BuBaeTcs Ha ramMeTopuTe W Ipen-
cTaBiseT co00i KOPOOOUKY, PACIONIOKEHHYI0O Ha HOXKKE M NPHKPHIBae-
MyI0o KommaykoMm (kamumrTpoif). Hoxka crmopodura B HIDKHEH dYacTH
MIEPEXOANT B CTOIY, C IOMOIIBI0O KOTOPOH OH NIPUKPEIUIIeTCS K Tely
rameropura. becrmonoe pasmHOXeHHe ocymecTBiasercs crmopamu. OO6-
pazoBaHHE CIOp Ha CHOPO(UTE MPOUCXOAWT B CIIOPAHTHUAX, PACIIOJIO-
KEHHBIX BHYTpH KopoOouek. Cropsl ramiougnbl. Ilpu momnagaHuu B
OaronpusATHYIO Cpeay OHHM IpOpacTaroT ¢ oOpa3oBaHHWEM pa3BETBIEH-
HOW HUTH (mpoToHeMbl). Ha Heil 3akianbIBaloTCsi MOYKH, M3 KOTOPBIX
MPOPACTAIOT JUCTOCTEOCIbHBIC MTOOETH MXa.

Y MXOB IIMPOKO PAacIpOCTPaHEHO BEreTaTHBHOE Pa3MHOXKEHHE: MOY-
KaMH, MOJIOABIMH TOOETaMH, JIUCTHSIMHU, BBIBOJKOBBIMU TEJIaMHU.

3HavyeHHe. MXU OJHHMH U3 IEPBBIX 3aCENSAIOT OECIUNIOAHEIE ydyac-
TKH (KaMHH, CKajbl, mecku). [Ipm oTMupaHum co3maroT oO0oTalleHHBIN
OpPraHMYEeCKUMH BENIECTBAMH CyOCTpaT, HPHUTOIHBIH IS MOCEJIEHHUS
IPYTHX BBICHIMX pacTeHuH. DopMHUpYIOT B Jiecy HMOKpPOB (KOBep), CIIO-
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coOCTBYIOLIMH IMOJAEpPKAHUIO BOAHOrO OajlaHca IOYBBI UM obecredu-
BAIONMH TOCTETEHHBIH IEePeX0] MOBEPXHOCTHOI'O CTOKa BOJBI B TOJ-
3eMHBIH, ImpeaoTBpamas 3po3uio moussl. CharHoBsle MXH MOTYT HpH-
BOJUTH K 3a00J1a4MBaHUIO MECTHOCTH W NPHHUMAIOT ydyacTHe B o0pa3o-
BaHNH Top¢a (MCmonb3yeTcs Kak yaoOpeHue, TOMINBO, CHIPhE).

CxemMda >U3HEHHO20 Uuksna mxose
(Ha npumepe 3e/1eH020 MXd KyKyWKuUuHa ana)
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[ManopoTHUKOBUAHLIE

O6mas xapakrepucTuka. [[amOpOTHUKOBUIHBIE - BBICIIUE CIIO-
pOBBIE, NPEUMYILIECTBEHHO TPABSHUCTbIE PACTEHUS C OOJIBIIMMH PACKHU-
JUCTBIMM JIUCTBAMHU, CTEOJIAMH M KOPHSAMM; DPEXe BCTPEHAIOTCS Jpe-
BecHbie (opmbl. [Ipow3onuin B AEBOHCKHI MEPHOJ MaIe030HUCKOM 3P
oT puHHOQUTOB. B HacTosIIee BpeMs COXPaHMIIOCh OKOJIO 12 ThIC. BUJIOB.
Iupoko pacnpocTpaHeHbl BO BCEX YacTiAX cBeTa, Hanboyee MHOrOYHMC-
nenubl B FOro-BocrouHoit A3uu. OGUTAIOT B TEHUCTBIX M CHIPBIX MECTaX.

OcHoBHas ku3HEHHas (opma - TUNIOUAHBIH crnopopuT (JIHCTo-
crebenbHOe pacTeHue). ~

B Pecny6nuke Benapych mpou3pacTaloT MHUTOBHUK MYXKCKOHM, Op-
15K, OOJIOTHBIM IMTOBHMK, CTPAyCHMK M 1p. B Bomoemax oOuraior
canbBuHUS U azoina. B KpacHoit xuure Pb - 7 BugoB, B ToM uucie
KOPOJICBCKMII IANOPOTHUK, MHOTOHOXKAa OOBIKHOBEHHAs, KOCTEHeI|
[IOCTEHHBIH, CAJbBUHUS IUIABAOLIAS.

Crtpoenne. Crebenb y NanopOTHUKOB YMEPEHHON 30HBI Ipe-
CTaBJEH KOPHEBUILEM, OT KOTOPOIO OTPAacTaloT NPUAATOYHbIE KOPHHU.
Jluctess ManmopoTHUKOB (OHU HA3bIBAIOTCS BAalM) COOTBETCTBYIOT BET-
BAM JIDYI'MX BBICIIMX pAacTEHHH; OHU IEPUCTOPACCEHYEHHBbIE, HMEIOT
JUXOTOMHYECKOE JKUIKOBAHHE M XOPOLIO Pa3BUTYIO MPOBOJALIYIO
CUCTEMY; PAcCTYT BEpXyLIKaMH, MOTYT HMMeTh AIuHYy a0 10 MeTpos.
Boimonusitor  QyHkuun (GorocuHTe3a, Tra3oo0MeHa, TpaHCIHPALNH,
crnopoHouenus. Ha HukHeH cropoHe jnucTa 00pa3ylOTCs CIIOPAHTHH,
coOpaHHBIE B COPYChl W TIOKpBITBIE HWHAY3UeH (HMOKpbIBajbleM). Y
cTpaycHuka (mpouspacraer B benapycu) nuctbs nuddepeHIrpOBaHbI
Ha (QoTocHHTe3upyloue (CTepuibHble) U Hecymue cnopanruu (dep-
ruiibHeie). B crebiae u nucThsix TKaHnu AuQQGEepeHUHpPOBAHBI HA SIHU-
NIEPMUC, MEXaHHYECKYI0 TKaHb, (p1od3My (C CUTOBUIHBIMH KIIETKAMH),
KcuiieMy (C TpaxeuJIaMu), MapeHXUMY.

PazmHo:xkeHne. B JXM3HEHHOM IMKIE NPOUCXOAUT MPABUIBHOE
YyepeJIoBaHUE IOJIOBOro M Oecrosoro mnokoJsieHuil. IlosoBoe mokoie-
HUe (rameToHUT) MPEACTABICHO 3apOCTKOM, Oecrojoe MOKOJIeHHEe
(cmopouT) caMHM pacTeHHEM CO CHOpaHrusMu Ha JucThsix. Cmo-
podut mpeobnamaer Hax rameropuToM. B cropaHrusix o0Opasyrorcs
CIIOpBI, KOTOpbIE IpPU CO3PEBAHUU DPA3HOCATCA BETPOM M, MONAB Ha
BIIXHYIO TIOYBY, IpopactaiT, obpa3ys ramerodur (3apocTok). ['ame-
TOGUT NpeNCTaBiIseT COOOH TalUIOUAHYIO 3€JCHYI0 IUIACTHHKY pa3Me-
pom okono 0,5 cM, Ha KOTOpOoil (GOPMHUPYIOTCS apXErOHUU U AHTEPH-
nuu. B apxeroHusix co3peBaiOT MHOTOXI'YTHKOBBIE CIIEpMATO30H/bl, B
AHTEpUIUAX - HENOABIDKHBbIE silekiaeTKu. OIUIOZOTBOpPEHHE IPOUC-
XOJHT B KalelbHO-KUAKOW cpene ¢ oOpa3oBaHUEM 3UTOThI. V3 3UroThI
oOpasyercs 3apoJiblll, U3 KOTOPOr0 NPOPAcTaeT B3POCIOE PacTEHUE.

3HayeHue. B ymMmepeHHOM KiIuMaTte poJib MAaNOPOTHUKOB HE3HAYHU-
TelabHa. B cTpaHax ¢ TEIUIBIM BJIAXHBIM KIMMAaTOM HAIOPOTHUKH -
BAXKHBII KOMIIOHEHT MHOTUX PACTHUTENBHBIX co00mecTB. YenoBekom
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4acTO HCIONB3YIOTCS Kak JeKOpPaTHBHBIC pacTeHHs (acIuieHuyM, Hed-
posnenuc u Ap.). HekoTopsle Buabl MamOPOTHHUKOB YIOTPEONSIOTCS B
nuiy (OpJisK); MX IKCTPAKThl NMPUMEHSIOTCS IJs JiedeHus Oone3Hei
JIETKMX, U3THAHHUS TJHCTOB.

Cxemd JU3HEHHO20 YUK/1d NANOPOMHUKO8
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IInayHoBUAHBIE

[InayHBl - BBICIIME CIIOPOBBIE MHOTOJETHHE TPaBSHUCTHIE JECHBIC
pacTeHUs: pa3MepoM OT HECKOIbKHX HECSATKOB CAaHTUMETPOB 10 3 M,
BHEITHE HAlOMUHAIOIINE HEKOTOPHIE BHABI MXOB. HacuuThIBaloT 0KoIO
400 BugoB. OcHOBHas XU3HEHHas QopMa - TUIIOUAHBINH COOPOQUT.

B Kpacuyrw kuury Pb 3anecen mmayn Gapaner OynaBOBHUIHBIN.

OcobeHHOCTH CcTpOeHHUsA. [lmayHBl HMMEIOT CTENIOMHECS U TIPHU-
MOJAHMMAIONINECs, AUXOTOMUYECKH BeTBsimuecs moberu. JIucTes mpo-
CThIe, ILEeIbHBIC, MENKHE, CHUASYHE, JTHHCHHO-IIMIOBHIHBIE, pacroa-
TaloTCs MOOYEPEeaHO, MHOTJA TUXOTOMHUYECKH.

PazmHOXarTcs cmopamu, o0pa3yromIMMHUCS B pe3yibTaTe Meio3a
U COAepXKaIllNX TalIoOuAHBIA Habop xpomocoM. CHOpPBI CO3PEBAaOT B
CIIOPOHOCHBIX KOJOCKaxX - CTpoOmiIax, oOpa3yloImuxcs Ha BepXyIIKax
noberos u uMermux IauHy 15-20 cM. Cmopsl MMEIOT TeTpa’dApHye-
cKyto ¢popMy U ABE 00OJIOYKH - BHYTPECHHIOI U HapyXHYIO (IIHIOBA-
Ty0). U3 cmopsl mpopacTaeT ramMeTouT - 3apocTok. JKHMBeT oH dHac-
TUYHO WM MOJHOCTHIO IOJ 3eMiici A0 15 um Oonee jer, murasch 0ja-
rogaps cumObuo3dy ¢ rpubamu. [locie ero mosBIeHUsA Hax 3emiecii Ha
HeM (GOpMHPYIOTCS aHTEPUINH U apxeroHuu. Ilpm HanWIuMM Kameisb-
HO-)KHJKOH Cpempl CIEepMaTO30MJ U3 aHTePHUIUs NPOHHKAET B apXero-
HU, TOe mpoucxoguT omaomorBopenue. O6pasyercs 3urora, u3 KOTO-
poil mpopacTaeT 3apoAslll cHopoduTa, KOTOPHIH IOciIe yKOpPEHEHUs
HAaYMHAEeT CYIIECTBOBATh CAMOCTOSATENBHO.

3HaueHue. CHopsl IIAyHOB HCHOJB3YIOTCS B MEJUIMHE MU Je-
YEHUU NpOJeKHEH M B KayecTBE NETCKON MNPUCHINKHU. J[peBOBHAHBIE
¢opMBI, cymecTBOBaBIINE B KapOoHe, BHECIH 3HAYUTENBbHBIH BKIaa B
¢dbopmMupoBaHUe 3aneXed KaMEHHOTO YTIJIA.

XBoleBHAHDBIE

XBONM - 3TO BBICIINE CIHOPOBHIE MHOTOJETHHE TPaBSHHUCTHIE JIEC-
Hble pacTeHHs pazMmepoMm 40-60 cm (HekoTopwie BUABI - a0 10-12 m).
brimn mupoko pacmpocTpaHeHbl B Maneo3oe. B HacTosmee Bpems
IpEeACTAaBICHB OJHUM POJOM  XBOIIOM, KOTOPBIH HAacCYUTHIBACT OKO-
mo 20 BumoB. PacmpocTtpaHensl Besne, kpome ABcTpanuu u HoBoit
3enannuu. PactyTr Ha monax, myrax, 0onoTax, mo OeperaMm BOJOEMOB,
pexe Ha CyXHX MECYaHBIX I[OYBaX B COCHOBBIX Jsecax. JKH3HEHHBII
IUKI OCYIIECTBISAETCS C YEepeJOBAHHEM MOKOJECHHH M MO00eH XH3-
HEHHOMY IUKIy HanmopoTHHKOB. OCHOBHas KM3HEHHas ¢dopma - JUI-
JOUIHBIA CHOPOQUT.

B Kpacnyio xuury Pb 3anecen xBomr 00ibIION.

Oco0eHHOCTH CTpOEHHUS. XBOIIH HMEIOT WICHHCTOE, BETBUCTOE
KOpDHEBHIE C NMPUAATOYHBIMU KOopHsAMHU. HangzemuBro moberu - oObIu-
HO OBYX BHJOB: BEreTaTUBHBIC (3€I€HBIC, JETHHE) U CIOPOHOCHEIE
(6ypble, HeBeTBSAI[UECS, BECEHHHE, HECYIIHEe HA BEPXYIIKE CIIOPOHOC-
HBI KOJNIOCOK). [lns XBomled XapakTepHO WICHEHHE CTeOJII Ha YETKO
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BBIpA)KCHHBIE PEOPUCTBIC MEXJOY3NHs M B3AYTHIE Y3IBI, K KOTOPBIM
HPUKPEIUISIIOTCS MYTOBKHM OOKOBBIX M0Oeros. YemryeBHIHBIE ITHCThA
TAaKXe pPAacIoiaraloTcs MyTOBYATO, CPACTasCh MEXAy co00il B TpyOKy
MOYTH [0 CaMON BepXymIKH. JINCThS HE COCOOHBI K (DOTOCHHTE3Y, 3TY
(YHKIUIO BBIMONHAECT 3€JEHBIH cTeOenb M Mo0ern, MMEKIUe XOPOoIIo
Pa3BUTYI0 aCCUMUISIUOHHYIO TKaHb, COCYIHCTO-BOJOKHHCTBIE IIPOBO-
JISIIMe My9KH U COJEeprKallie YIacTKH MEXaHMYECKOH TKaHH.

PasMHOXeHme. XBOUOIM Pa3MHOXKAKOTCSA TPU MOMOLIU CIOp, oOpa-
3YIOIMXCS B CHENMAIbHBIX KOJOCKAaX, pa3BHUBAaOMUXcs 1ub60 Ha CHo-
POHOCHBIX, 100 Ha 0OBIYHBIX mobOerax. V3 cmop mocie ux majgeHus Ha
3eMJII0 BBIPACTAIOT 3apOCTKH (MOJIOBOE IMOKOJEHHE), HAa KOTOPBIX 3a-
TeM (OPMHUPYIOTCS apXeTOHHU M AHTEPUIUH, IA€ CO3PEBAIOT T'aMETHI.
OnnonoTBOpeHNEe NPOMCXOOUT B KameabHO-KHIAKOH cpexme. Ilocie
Hero oOpasyeTcs 3HUroTa, 3aTeM (GOpMHpYETCs cIopa, H3 KOTOpoil
IpOpacTaeT B3pOCIOE pacTEHHE - CHOPODHUT.

3HaveHue. XBOII MOJIEBOW HCIONIB3yeTCS Kak JICKAPCTBEHHOE pac-
TEHHE B KayeCcTBE MOYETOHHOTO M KPOBEOCTAaHABIMBAIOIIETO CPENCT-
Ba. HekoTopsle BUABI XBONIA HCIOIB3YIOTCSA U YUCTKH IMOCYABl H
MebOenu. XBom[ OOJOTHBIA SMOBHUT AJsA KUBOTHBIX, XBOII ITOJEBOH SB-
nseTcs TPYAHOUCKOPEHUMBIM COPHSIKOM.

T'onocemMeHHBIE

O6mas xapakTepUCTHKa. [0J0CEMEHHBIE - 3TO CEMEHHBIE pac-
TEHHs, HMMEIOMHE HE3aI[UIICHHbIE CEMSIMOYKHU, PACIOIOKECHHBIE OT-
KPHITO Ha CEMEHHOIl uenlye IIMIIKH; CEMEHAa 3allHIIeHBl TOIBKO Ce-
MEHHOH KOXypo#. I'ojloceMeHHBblE HE HMMEIOT HACTOAIMX LBETKOB U
He 00pasyroT minogoB. OHHU SABIAOTCS Hamboyiee IPEBHUMH U3 CEMEH-
HBIX PACTeHHUH; MPOU30LILIH OT CEMEHHBIX MalMOPOTHUKOB B Hadalle Me-
3030iickoit 3psl (okomo 350 muH. meT Hazan). B HacTosmee Bpems Ha-
CYUTHIBAIOT 0KOJIO 650 BHIOB.

B XM3HEHHOM IUKJIE NMPOMCXOAUT NMPABUIBHOE YEpPEAOBAHUE MOJO-
Boro u Oecmoioro mokojeHui. OCHOBHAS KM3HEHHas (GopMa - TUILIO-
UIOHBI cmopoduT (caMo pacTeHue), raMeToQUT peAyLHpPOBaH, YTPaTHUI
CaMOCTOATEIBHOCTh M XXHUBET Ha cmopodure. Myxckoil rametrodur He
uMeeT aHTepHuAneB. PacTeHHs ONBUIAIOTCS B OCHOBHOM BETPOM.

Ocobennoctu cTpoeHus. Cnopogpum TOIOCEMEHHBIX - 3TO OIHO-
WM JBYIOMHOE pPacTeHHE C XOPOIIO Pa3BUTHIMH cTeOieM (MMEININM
MOHONOANANbHOE BETBICHHE) W CTEPKHEBOW KOPHEBOW CHUCTEMOH C
BBIPA)XCHHBIMU TIaBHBIM H OOKOBBIMU KopHsAMHU. [IpencrtaBien B oc-
HOBHOM JPEBECHBIMH BEYHO3EJIECHBIMU (OpMaMHU, peXe BCTPEUAIOTCA
JHCTOMAagHbIE NepeBbs (IMCTBEHHHIIA), UMEIOTCS KYCTApHHUKH (MOXIKe-
BEJIIBHUK) M JUAHBI (3¢eapa); TpaBSIHUCTHIX pacTeHU HeT. JlucTes wur-
JOBUJHEIC (XBOS) MM YENIyeBUAHBIC; PACIONAraroTCcsi MOOAMHOYKE, IO
JBa WJIN HECKOJBKO B Iydkax. B npeBecnHe GONBIIMHCTBA TONOCEMEH-
HBIX HET HACTOSIIUX COCYAOB M JPEBECHBIX BOJIOKOH; TPaXEHUIBl BBI-
MOJHSIOT BOJOMPOBOIAMIYIO U OMOPHYIO (MEXaHUYECKYI0) QyHKIHH.
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Baxnelimue apoMopd03bl: MOSBICHHE CEMEHU W NBUIBLIIEBOU TPY-
OKH, 9TO 00EeCIeynsIo ONBICHHE U OIJIOJO0TBOpEHHE Oe3 BOMBI.

XapakTepHBIe OCOOCHHOCTH OOpa30BaHUsS CEMSH: OILIONOTBO-
peHune - mpocTtoe (B HEM Y4YacTBYeT OJHWH CHEPMHUH H3 ABYX, HMEIO-
MUXcSd B NBUIBIIEBOM 3€pHE), IHAOCIEpM obOpasyercs B ceMms3adaTKe
00 onnooomEopeHs, a CeMeHa MOKPHITH TOJIBKO CEMEHHOH KOXKYpPOH.

lomoceMeHHBIE IMHPOKO PACIPOCTPAHEHBI BO BCEX YacTSIX CBETA;
COCTAaBJISIIOT OOJBIIMHCTBO M JAOMUHHUPYIOT B PAaCTUTCIBHOM ITOKPOBC B
YMEPEeHHOM KJIMMaThdeckoM mosce. [lompasmensioTcst Ha YeThIpe Kiacca:
Xsoiinele, I'neroBsle, CaroBHukoBbele, I'mukrossie. B Bemapycu mmupo-
KO pacmpoCTpaHEHBI XBOWHBIC - COCHA OOBIKHOBEHHAs M €lb OOBIKHO-
BeHHas. B Kpacnyro xuury Pb 3aHecena muxra Oenas.

Knacc XBo#iHBIE - BEeYHO3EJIECHBIE PACTCHUS, MMEIOIINE BUIOM3-
MEHEHHBIC HUTOJbYaThIC TUCTh. JINCThs WUTTOBUAHBIC, IMOKPBITBI KYTH-
KyJIOil HMIM BOCKOBBIM HAJIETOM; YCTBHIl Maylo, TIyOOKO IOCaKEHBI
(3TO OOecreynBaeT KU3HECTOMKOCTh PAacCTEHUIl B 3aCyLUIMBBIE U 3UM-
HUE MEepHoAbl). Y XBOWHBIX CTeOEIb MPSIMOCTOSUNH, MOKPHIT KOpOH,
conepmameﬁ CUTOBUIHBIC KICTKH, MEXAaHHUYCCKYIO TKaHb, NMapeHXUMY,
CMOJIsIHBIE XO0JbI, KamOumii. JIpeBecuHa Ha 90-95% cocToUT U3 Tpaxeun
U HE COIACPKHUT MEXaHUUYECKON TKaHHU. TanCI/IZ[LI HUMCIOT IIJIOTHBIC OJI-
peBecHeBeBImME cTeHKH. CepAleBHHA IMpeAcTaBiIeHa OCHOBHON TKAaHBIO.

CocHa OOBIKHOBEHHAS - 3TO OJHOIOMHOE CBETOJIOOHMBOE pacTe-
HHUE, Yy KOTOPOTO BECHOH (opMHpYyeTCs pa3aelbHOIOJIBIE MYXCKHE U
KEHCKHEe IHIMKH (cTpoOuisl). MyXCKHe MUK (GOPMHPYIOTCS Yy
OCHOBaHHA mobera, MMEIOT 3€JIE€HOBATO-KEITHIH I[BET M IJIUHY OKOJO
5 mMm. Ha ocsaX Takux mIMIIexK PacmoJI0XKEHBI CJIIOHM MCIKHUX YCIIYyEK -
Mukpocrnopodpmmi. Ha HuXHEH MOBEPXHOCTH KaXXAOHW M3 UYENIyeK pac-
MOJIOKEHBl JBAa MHUKPOCHOPAHTHS (MBUIBIEBBIX MEIIKa), B KOTOPBIX
obpaszyercst mTpUIbIA (MydccKoil zcamemogum). Kaxnoe mNBUIBIIEBOE
3€pHO COACPIKUT BETCTATHBHYIO KIJICTKY, ABa CICPMHUA U HMECT JBa
BO3XYIIHBIX MEIIKaA, 06nerqa101u1/1x NEPCHOC MBLIBIBI BETPOM,

XKeHckHe MWIIKM HMEIOT KPAaCHOBATHIH I[BET M COAEpKAT KPYII-
HYyI0, TOJICTYI0 CEMEHHYIO dYemyio (C OByMs ceMms3adaTKaMHd Ha IO-
BEPXHOCTH KXKIOW UYEImIyHKH) M MEJIKYI0 HpO3padyHyl0 KpOIONIyI0 de-
myo. B kaxaom cems3adatke (GopMHUpYeTCS oceHcKuil zamemogum,
KOTOPBIH COIEP)KUT TANJIOUAHBIN IHOOcnepm (0CcOOyIO0 TMHUTATEIHHYIO
TKaHb) M JIBa apXETOHUS C KPYNMHOH AimekiaeTkod B kaxkgom. Cemsza-
YaTOK CHApYXHU IMOKPBIT MHTCTYMEHTOM W HMEET IBUIBLIEBXOQ (MI/IK-
pommiie), yepe3 KOTOPBIM MBUIbIIA BTATHBAETCS BHYTpb, TAE IpopacTa-
eT ¢ popmupoBanueMm mneuIblieBoi TpyOku. [lo Hel co3peBmme cmep-
MHH TPOHHUKAIOT K apxeroHusM. OIUIONOTBOPEHHE MPOCTOEC U HE Tpe-
6yeT MIPUCYTCTBUA BOJBI; B HEM Y4YaCTBYCT TOJIbBKO OJUH U3 CIICPMUEB,
CIMBAIOMIMIICA C ONHOW W3 SHIEKIETOK, BTOPOH CHepMHil morubaer.
O6pa3oBaBmiasicsi 3UroTa JEIUTCS, W3 Hee (OpPMHUPYETCS 3apOoIbINI
CEMEHH, a BCSl CEMANOYKa MpeBpaIlaeTcss B cemsl.
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Y cocHBI OOBIKHOBEHHOW CEMEHa CO3pPEBAIOT Ha BTOPOH TOJ, pas-
HOCATCA BETPOM U B 6HaI‘OHpI/I§ITHBIX YCIOBUAX IIPOpaACTaroT.

Cxemd MU3HEHHO20 UUKAd 20/10CeMeHHbIX
(Ha npumepe cocHbl 0BbIKHOBEHHOII)

[ COCHA (cropodur-2n) 1
=2

s

.

XKeHCKMue WnLLKn L Myxckue wuwkm j
(maxkpocnopaHrum)

I v

CemsiaavaTku mMMKDDCnOpaHfMM
Ha Yellye LNLLKK biNbLEBLIe MELLKW)

‘
Cnop‘am Wi Meito3 —I
'

(8HYTPUM cemsizavaTka)

!

[ Metioa J

!

I 4 KkpynHbte cnopsi (1n) ]

!

1 cnopa passuBaetcs,
3 crnopst oTMupaloT

[ MHuoro menkux cnop (1n)—|

'

[ Bce Cnopbl passMealoTcs l

:

Myxckol rametacur
(NbINbLEBOE 38PHO C reHepaTUBHOW
1 BereTaTvBHOM KNeTkamu)

HeHckud rameToduT Mbinbua BETPOM NEPEHOCUTCH

a
(sHaocnepm ¢ neyma Ha CeMA3aYaToK ¥ TaMm npopacraer
apxeroHvamu)

T !

Y Meinsya obpasyer nbinbUeByio Tpyoky,

B apxeroHuax Haxogutcs NPOHUKAIOLLYIO BHYTPL CeMA3ayaTka
N0 OAHOW ANLEKNETKe }

Mo nuinbLeson Tpybke K apXeroHuio
AOCTaBNAIOTCA 2 CnepmMus

/

1 aruekneTka (n) onnogorsopsierca
1 cnepmuem (n) (2- cnepmuin nornbaer)

!

I 3urota (2n) ]

!

[ 3apoabiw cemenu (2n) ]
.
L Cems 7

| COCHA (cnopodur-2~
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CeMeHHOe pa3MHOKeHHe COCHbI 00BIKHOBEHHOIi:
a - BeTKa ¢ My:kckuMH (1) ¥ KeHCKHMH IIHIIKAMH: 2 - MepBOro rojaa sKu3Hu;
3 - BTOPOro rojia ;KM3HHU INoOCJIie ONbLIeHUs; 4 - 3pesiasi ¢ BHICHINABIIUMHCS
ceMeHaMHU; 0 - MyXKcKasi HIMIIKA; 6 - MHKPOCIOPO(MIII ¢ IBYyMSI MHKPOCIO-
PAHTUsIMH; 3-CTPOEeHH e NMbUIMHKH (MysKckoro ramerodura): 1 -cudono-
reHHasi KJeTka TPyOKH; 2 - aHTepHAHAJbLHASA KJeTKa; 3 - BO3JYyLIHbIe Mell-
Ki; 4 - DK3MHA; 5 - MHTHHA; /I- IpopacTaHue NMbUIMHKK: 1- siApo cmepma-
TeHHOH KJIeTKH; 2 - siApo 0a3anbHON KJIeTKH; 3 - BO3AYIIHbIEe MEUIKH;
4 - nplIbIeBasi TPYOKa; e - JKeHCKasl LIMIIKA; K- CEMEHHasl Yelnysl ¢ ABYMs
ceMs3a4aTKAMH; 3 - CeMA3a4YaTOK nocje o6pasoBaHus meracmop: 1 - mHTe-
TYMeHT; 2 - MHKponuie; 3 - Meracnopsl; 4 - Hyne/u1yc; M - sKeHCKasi MIMIIKa
nocje pa3BUTHA KeHCKOro ramerodura: 1 - HHTEryMeHT; 2 - HYIeJIyC;
3 - suaocnepm; 4 - apxeronmii; kK- ceMsi: 1 u 2 - COOTBETCTBEHHO JAepeBs-
HHCTasi M IUIEHYATAsi CeMeHHas KoXKypa; 3 - Hjaocnepm; 4 - MojBecoK;
5 - Kopemiok; 6 - credeqex; 7 - cemsaaoau (5 . 7 - 3apoabii);
JI - ceMeHHasl 4Yeulysi ¢ ceMeHaMHu
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3HayeHHE TO0JIOCEMEHHBIX: BBIJCIAIOT B aTMocQ)epy Kuciopoa u
(I)I/ITOHI.[I/I,E[LI, SABJIAIOTCS HUCTOYHUKOM CBIPpbS JUIA CTpOHTeJ’ILHOﬁ, Aepe-
BOO6pa6aTBIBa}OIlIeI71 U IEJUTI0J03HOU MPOMBIIIJICHHOCTH, IOJYYCHUSA
cKunuaapa, KaHH(bOHH, CriypTa, JJEKapCTB; MHOTUC HCIIOJIB3YIOTCA B JI€-
KOPAaTHUBHBIX LEIAX (CJ'II/I, TYyA, CaFOBHI/IKOBLIC); CEeMEHaMHM MHOTHUX XBOM-
HBIX IHUTAKTCA NTHUIbI (KJ'IeCTI:I, CHUHUIIBI, I[S[TJ'ILI) U MIJICKONUTAOIIUEC,
CEMCHa Ke,Z[pOBOﬁ COCHBI U MHUHUU HCIOJB3YITCA B NHUILY YE€JIOBEKOM.

[MoKpbITOCEMEHHbIE (LIBETKOBbLIE)

O6mas xapaktepucTuka. [lokpbrIToOcCeMEHHBIE - CaMbBIil OOJIBIION
oTJen pacTuTenabHoro mupa. Ilpousounun or apeBHe# ¢popMbl rosoce-
MEHHBIX B Hadalle MEJOBOro NepHoaa Me3030icKod 3pwl (okomo 125
MJIH. JleT Ha3ax). HacuuteiBaroT okono 250 ThIC. BHUAOB. 3aHUMAaIOT
TOCIIO/ICTBYIOIIEE TTOJ0KEHNE B PACTHTEIBHOM MHpE; IPOMU3PACTAIOT BO
BCEX KIMMAaTHYECKHX 30HaX M B CaMbIX Pa3HbIX KIMMATHYECKHX YCIO-
Busx. Hambonbiree pasHooOpa3ue BHJOB - BO BIAXKHBIX TPONHUKax. B
Benapycu u3ectHo Gonee 1750 BumoB. B Kpacuyro kuury PB 3anece-
HO 180 BHJOB.

IToxpbeITOCEMEHHBIE - €AMHCTBEHHAs IpyNNa pacTeHuil, oOpasyro-
mas CJI0XKHBIE MHOTOSIDYCHBIE ¢humouenosol.

Ocob6ennocTn cTpoeHusi. JloMuHHpyIomas jXu3HeHHas ¢opma -
JUIUIOUJHBINA cnopogpum (caMo pacTeHHe, BKIIYAoLiee KOPEeHb M I10-
6er). CropoduTsl pasHBIX TPYNI MOKPHITOCEMEHHBIX IPEICTaBICHBI
pPa3JIMYHBIMU KU3HEHHBIMH (GopMaMH (APEBECHBIMH, KyCTapHHUKO-
BBIMH, KYCTapHHYKOBBIMHU, JIMAHOBBIMH, OJHO- U MHOTOJETHUMH Tpa-
BaMH) M MOT'YT O4Y€Hb CHJIBHO OTJIMYAThCS APYT OT Jpyra. bonbmuH-
CTBO IOKPBITOCEMEHHBIX - MHOTOJIETHHE DAaCTEHHUs, a TPaBbl MOTYT
ObITh OJIHO- W JBYJETHUMH. OpraHbl IMOKPHITOCEMEHHBIX AEIATCS Ha
BereTaTHUBHbIE (KOPEHb, cTeOelb, IUCT) U TeHEepaTUBHbIC (I[BETOK, IO,
cems).

B 3aBHCHMOCTH OT CTpPOEHHs CEeMSH M MOP(OJIOTHYECKUX OCOOCH-
HOCTEH OpraHOB OTAeN JAeNuTCs Ha JBa kiacca: OnHOmOIBHBEIE (3apo-
JBIII CEMEHH HMEET OIHY CeMANo0J0) U JIByIdonbHbIE (3aponbll ce-
MEHM uMeeT JBe cemAnoiu). OCHOBHBIE DA3JIMYUSA MEXKIY OAHO- H
IBYIOJBHBIMM PAcTEHHUSMH TpUBEIEHb B Tabnumax Ha c. 280-281.
IIpu neneHum KiaccoB Ha ceMeWCTBa, pOJbl M BHUJABl YYHUTBIBAIOTCS
ofmue NMPU3HAKM PACTEHUH - CTPOEHHWE LBETKAa M IUIOJA, THI COILBE-
TUS, 0COOEHHOCTH BHEIIHEr0 M BHYTPEHHErO0 CTPOCHHS BETE€TATUBHBIX
OpraHoB.

OcHoBHBIE apoMOpP(03bI: I[BETOK, IJIOJA, IBOHHOE OIJIOAOTBOpE-
HHME; CHMIIO/IMAJIbHOE BETBJIGHWE, NPOIPECCHUBHOE Pa3BUTHUE IPOBOAS-
el TKaHMW: KCUiIeMa COJEPKHUT HACTOAILIME COCYZbl - IIUPOKHE Tpaxeu
(a He TpaxeuJpl, KaK y TOJOCEMEHHBIX), (odMa - CHTOBHAHBIE TPYOKH
C KJIETKaMH-CIyTHUI]AaMH, @ HE CHTOBHJIHBIE KICTKH; HaJIM4UE CIelHa-
JU3UPOBAHHOW MEXaHMYECKOH TKaHW (BOJOKOH), MHpHIaroIedl Npod-
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HOCTh KOpPE WU JpPEBECHHE; INPOTPECCUBHOE DPAa3BUTHE BEreTaTHBHBIX
OpraHoB; CIOCOOHOCTH 00pa30BHIBAThH SAJAOBUTHIE BEIIECTBA, 3aLIHMINA-
IOLIMe PAaCTeHHs OT PACTUTEIbHOSIHBIX XHBOTHBIX (Y HEKOTOPBIX
IPYII MOKPHITOCEMEHHBIX).

CeMs3ayaTKH HaxXOMATCS B IIOJIOCTH 3aBA3M INECTHKA U 3alllUILEHBI
€ro TKaHSIMH OT HeOJaronpUATHBIX yCIOBUI cpelibl, CEMEHa 3allUIICHbI
HE TOJBKO CEMEHHOW KOXYPOW, HO U IJIOJOM.

PaszButne sHpocnepMma OJHOBPEMEHHO C Pa3BHUTHEM 3apozbiuia (a
HE JI0 OIUIOJOTBOPEHHMS, KaK y TOJIOCEMEHHBIX) MO3BOJIAET H30EkKaTh
HEHYXXHOW TpaThl HUTATEIbHBIX BELIECTB M JHEPrHM B TOM Cclyyae,
KOTJia 3apojblill He o0Opasyercs.

I'amerodutsl Oosee ynpouieHbl, 4eM y I'OJOCEMEHHBIX. MyxccKoi
2amemogpum TOKPBITOCEMEHHBIX INPEACTABICH IBLIbLEBBIM 3EPHOM,
CO/lepIKALIUM BEreTaTHUBHYIO KIETKY C JAMIIOMJHBIM HabOpOM XpoMo-
coM (2m) ¥ reHepaTHBHYIO rariouaHyI0 KieTky (lm). Y HeKoTophIX 10
ONBUICHUS IyTEM MHTO3a M3 TI'€HEpaTHUBHOH KJIeTKHM oOpa3yercs JBa
CHepMHUsl C TaIUIOUAHBIM HAOopoM XpoMmocoM. JKenckuii zamemogum
[PEJICTaBICH 3apOJBIIIEBBIM MEIIKOM, COAEPKALIUM [BE KICTKH -
CUHEPTUAbl, TPU KIETKH-aHTHUIIO/bI, AHIEKIETKY ¢ ralulIOMJAHBIM Habo-
pom xpomocoM (I M) ¥ JUNIOMAHYIO LEHTPAIbHYIO KIETKy (2m).

Pazmuoxenue. [IpuibLieBble 3epHa MONAJAOT Ha PhUIbLE NECTHKA
(a He cpa3y B HBUIBLEBXOJ ceMsA3ayaTka), [PeJAHa3HaYeHHOr0 MMEHHO
JUIs YJIABIMBAHUS IbUIbLIBI; B IIBUIBLIEBXOJ CeMA3ayaTKa HPOHHKAET
nblIbLeBas TpyOka, oOpasyromascs B NblUIbLEeBOM 3epHe. OmionoTBo-
peHUE 060liHoe: B HEM Yy4YacTBYIOT J[Ba CHEPMHSA: OJUH CIMBAETCS C
SAMLEKIeTKOM, 00pa3ys AMILIOMIHYIO 3UTOTY, U3 KOTOPOHl pa3BHUBaeTcs
3apodviii, IPpYrod crnepMuil ciuBaeTcs ¢ AUIJIOMIHOW LIEHTpajJbHOU
KJIETKOH XeHCKOro rameropura, o0pasys TPUILUIOUAHYIO KIETKY, W3
KOTOPOM BIIOCIEACTBUM BO3HHMKAET JIHOOCHEpM, COJIEpPXKAIIMiA 3amac
[UTATEIbHBIX BELIECTB, HEOOXOJUMBIX Ul Pa3BUTHS 3apOAbIIIA.

ITocae omaon0TBOPEHHS CEMA3a4aTOK Pa3BUBACTCA B cemsA, 3aBA3b
nectuka QGopmupyer mirod. Hanuunme u yHHKaJIBbHOCTH IuloAa obecrie-
YHBAIOT PAaCIpPOCTPAHEHHE MOKPHITOCEMEHHBIX ITHUIAMH, MJIEKOIIH-
TAIOUMMH, HACEKOMBIMH, BETPOM, BOJOH H T.n.

Jl1s TOKPBITOCEMEHHBIX TaK)XE XapaKTepHO 6ecemamugHoe pas-
MHOXEHHE (C NOMOULIbIO BEreTaTUBHBIX OPIaHOB).

3HaueHUEe HOKPBITOCEMEHHBIX: IOJACPKHUBAIOT CTAOMIBHBIN ra-
30BbIil cocTaB armocdepsl; 00pa3yloOT CI0XKHbIE MHOTOApYCHblE (uTO-
LIEHO3bl;, PACTeHHUs M HUX IUIOJBI CIYXaT MHUINEH IS MHOTHMX BHJIOB
JKUBOTHBIX; IOKPBITOCEMEHHBIE IIUPOKO MCIHOJB3YIOTCS YEJIOBEKOM:
o0ecreynBaloT YenoBeka xjae6oM (XJIeOHbIE 3JIaKu), UCHOIb3YIOTCA MM B
nuiy (OBOIIHBIE U IUIOAOBO-ATOJHbBIE) U B KauecTBE JIeUeOHbBIX CPEJICTB,
SBIISIIOTCA MCTOYHMKOM CBIPbSL JJIs JiepeBooOpabaThIBalOLIeH, LeIo-
JIO3HOH, JIErKOW M MEIMLIMHCKOH NPOMBIIUICHHOCTH, NPUMEHSIOTCS B
JIEKOPATUBHBIX LEIAX M T.J.
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Cxemd JMU3HEHHO20 YUK/Id NOKpbIMOceMeHHblX (4BemKoebix)

Eemv — CTagus BbIHYXAEHHOro Nokos (aHabuos) ]

l 3apoppbil cemeHn ]

L Mpopocrok 1

Y
L Bspocnoe pacrenve (CnopodmT) — cTanus akTUBHOR BereTauun I
v
[ueemx — craaua uaerenv;]
] S —

I nec:;b( T l \T::MHKM _l
' -

Meracnopaxrun Mbinbuessie MeLwk
(cemasauarkm) (MuKpocnopaHrm)
L Meito3 ] l Mewos l
T
Y
Maxpocriopsi I Mukpocnopa |
(1 pasausaercsi, 3 ormupator)

Ob6paayercs MyXKCKon raMeTouT
p (MbiNbLUERos 3 A
XerG rameTodyT S e sekay
(3apopbiessivi MeLiok ¢ 8 aapamu I
‘ Mbibla nonagaer Ha pbinbue nec-
8 ﬁﬁﬁ;‘;‘iﬂ:nﬂ”‘:’t’;‘;“ﬂpa TVKa W NPOPACTAET BHYTPL 3aBs-
: A.

X . au, 06 A NbinbUesyto Tpy6
anuexneTka (1n) u ueHTpans- e LY
Has Knetka (2n); 2 kneTku
cuHeprugst (1n), 3 aHTunoas (1n)

M3 makpocnopsl obpasyercs

W3 BereTatuBHON KNETKW
obpaayercs nuratensHas cpeaa,
13 reHepaTuBHOW — 2 crnepMus

'

Ob6a cnepmusi nonagaiot
\ 8 3apOoAbILEBbIA MBLWOK

/

MpoucxoauT ABOIMHOE ONNOACTBOPEHUE: OAVH CNEPMWIA ONIOAOTBOPAET
AALekneTky — obpasyercs aurora (2n), BTOPOW CriepMuil cnMBaeTcs
C UeHTpasnbsHOW KneTkon — obpasyercs TpunnonaHas knetka (3n).
B pesynsrare A8oiHOIO ONMOLOTBOPEHUA PA3BUBAIOTCA:
13 3aBA3N — NNOA, U3 cems3avarka — Cems,
13 NOKPOBa ceMsA3aYyarTka — KoXypa CeMeHHu,
13 3UroThbl — 3apo/abill cemenu (2n),
13 TPUNSIONAHON KNeTKK — 3HA0CNepM cemeHm (3n).

.

L Cemsn ]
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CeodHasi mabnuya oco6eHHoCmel pasMHOXeHUs CeMeHHbIX pacmeHuu

Mpu3Haku

Orpen MNonocemeHHbIe

Orpnen MoKpbLITOCEMEHHbIE

Hanuuue userka

Orcyrersyer

Hmeercs

Ionoxenue
CEMCHH

Ha cemennoii yeuye
(meracnopoduinie); ne
MOKPHITOE

[ToKpPHITO OKOIOMIIOIHHKOM
(COMKHYTHIM meracnopodmi-
0M)

Meracnopasruii

Meracnopaurui okpy-
KEH NOKPOBOM (HHTETY~
MCHTOM), BMECTE C KOTO-
pbiM onit ofpasyior ce-
MA3A4aTOK

Meracrnopanruii OKpyxKeH
[IOKPOBOM (MHTErYMEHTOM),
BMECTE ¢ KOTOPbIM OHH 00pa-
JYIOT CeMA3a4ATOK, KOTOPbil
HAXOJIMTCH BHYTPH 3aBA3H
fnecTHKa

_I'ne pazsusaeTca
KEHCKNIl 3apoc-
Tox (rametoduT)

BuyTpH cemsizauatka

BuyTpH cemasavaTka, Jacxka-
HIErO BHYTPH 3aBA3H

Meracnopodusuibt

CeMeHHbBIC HeIYH LIH-
KH, Hecylue 1no jasa
meracrnopanrus (cemasa-
yarka)

ITnoponncTuics, OauH WK
HECKOIBKO MJI0A0IMCTHKOB,
cpacTasch CBOHMM KpaAMH,
(hopMHpYIOT NECTHK (co-
CTOAHIt W3 3aBA3N, CTONOH-
Kd W pbiiblia). BHyTpH 3a8s-
34 HAXOMATCHA CEMA3AUATKH
(MEracnopasrum)

Kenckuii rame-
roduT (38pOCTOK)

MHOrOKIETOMHBIH Nep-
BHMHBIH JH/L0CTICPM €
ABYMS apXErOHHAMH

BochMHAACPHbIH 3apO/bllIC-
Builf Mewok Ge3 apXeroHues

Myckoii rame-
rothuT (3apOCTOK)

[IbiIbUEBOE 3EPHO, CO-
CTOAIIEE W3 BErCTATHB-
HOIA, FeHePATHBHON 1
GaszanbHOi KJIETOK

[TeUIBLEBOE 3EPHO, COCTONA-
[ee 13 BereTaTUBHOM H re-
HepaTHBHOI KACTOK

Onsuienne

Berpom

Berpom, HACCKOMBIMI, BOIOH

OnI0A0TROPEHHE

OuaunapHoe — OAHH
criepMuit camsaeTes ¢
0j1HOi SifeKNeTKOM,
Apyroii noruGaer

Jlsoiinoe: oaun criepmMuii
cnmBaerca ¢ AiUeKIeTKo,
ApYroif — € UEHTPATbHbIM
AAPOM 3APOJIBILICBOrO MCIIKA

Pesynsrar Ornio-
[0TBOPEHNA

W3 surorst obpasyercs
3apO/IbIl CEMEHH, H3
NEPBHYHOTO IHI0CTIEPMA
— MUTATE/ILHAN TKAHb
IHAOCIEPM, H3 OKPOBA
ceMA3auaTka — Koxypa
CEeMCHH, 13 CeMA3a4aTKa
— cemst

M3 3uroTst oOpasyercs 3apo-
JbIIN CEMCHH, H3 OIUIO/IOTBO-
PCHHOTO UEHTPAILHOIO A/1pa
— TPHIIOHAHBIT IHI0CTIEPM
(nurareabHas TKaHb), U3
NOKPOBOB CeMA3a4ATKA —
KOXYPa CCMEHH, W3 CemA3a-
qarKa — cems, M3 CTCHKH
3aBA3H — OKOJIOIUIO/IHHK, W3
3aBA3N — TUI0J1

8. XXuBoTHbIE

8.1. OO6mas XxapakKTepUCTHKA XUBOTHBIX

IIpu3HaKu KUBOTHBIX

KuBoTHOE - D>TO MHOIOKJIETOYHBIM JSYKaAapUOTHUUYECKUH TeTepo-

TpOoQHBIH OpPraHW3M, CHOCOOHBIN, KaK MpaBHIO, K aKTUBHOMY Mepe-
IBHXEHHUIO.

3000rus - KOMILIEKC HayK O XUBOTHBIX, U3yYalOlIUX HUX BUIAOBOEC

MHOF006pa3I/Ie, BHCIIHEC U BHYTPECHHEC CTPOCHUCE, 0COOEHHOCTH XHU3-
HEACATECIbHOCTU, 3aKOHOMCPHOCTH HHIAUBUAYAJIBHOTO U UCTOPUYECKOTO
pa3BUTHA, Pa3MHOXCHHUEC, B3aUMOOTHOIICHUA MECXKIY OpraHusMaMu H

OpraHM3MOB C OKpyXaroliei cpenoii, reorpadpuueckoe pacnpocrpaHe-
HHUE, UCKOMAEeMbIX XHBOTHBIX H .

e OTaMYHNTEJbHBIE NPU3HAKH KMUBOTHBIX:

reTepoTpodHBIH THN NMHUTAaHUS (MCHOJB3YIOT YXK€ T'OTOBBIE OpraHu-
YecKHe BELIECTBA PACTHTENBEHOTO U )KMBOTHOT'O IPOMCXOXKICHUSN);

9
CIIOCOOHOCTH K AKTHBHOMY II€PEABHIKEHHUIO (MMEIOT CIlelHaIbHEIE
OpraHbl NEpeIBHIKEHNUS);
HaJIMYHe CHEeIMaJU3UPOBAHHBIX OPraHOB: IBWKEHHUs, KpoBooOparie-
HUSL, JBIXaHMS, NUIIEBAPCHUS, BBIICICHHS, TOKPOBHBIE, YYBCTB H JIP.;
HNpOSIBICHHE aKTHBHOCTH B IIOMCKaX ITHINH;
HaJIW4Yue MPHUCIIOCOOJIGHUH A 3aXBaTa HUIMHU, €€ YAEepXKaHUs, H3-
MeJbYCHUS ¥ NepeBapuBaHUs;
HOCTOSHCTBO (OPMBI Tela, B IOJOCTH KOTOPOTO PacHOJIOKEHBI
BCE OCHOBHBEIC BHYTPEHHHE OpTaHHI;
HaJu4ue CHMMETPHHU TeJl MHOTHUX TI'PYNH XHUBOTHBIX - ABYCTOPOH-
Hed (wnm OwnaTepanbHOW), KOTJAa y XHBOTHOTO HMEIOTCS CHUM-
METPUYHO PACHOJIOKEHHBIE MapHBIE OPraHbl, WIN Jy4eBOH (pagu-
aJbpHOI);
OTPaHMYEHHOCTHh pocTa (BO BPEMEHH M IO Macce Tella), KOTOPHIH,
KaK HpaBWJIO, NMPOUCXOAHT JIMIIb HA ONPENENCHHBIX CTAaIHUIX pas-
BUTHS OpraHu3Ma (UCKAIOUeHUA: HEKOTOPble pPaKH, Yepernaxu, Kpo-
KOJIMIIBI, PBIOBI);
IUKJI Pa3BUTHS COCTOUT U3 CIEAYIOUIUX OCHOBHBIX CTaJAHMH: 3UTrOTa
- 3apOJBII - NETCHBII (JUYUHKA) - MOJOJOE >KHBOTHOE - B3pOC-
J0€ JKMBOTHOE - II0JIOBO3pEIOe aKTHBHOE JKUBOTHOE - CTaperoliee
JKUBOTHOE - yMepIlee XHBOTHOE;
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paccelieHre BO B3pOCIOM WM B JTHYMHOYHOM COCTOSHHH,
Hajguuue y OONBIIMHCTBA MHOTOKJETOYHBIX J>KMBOTHBIX YEThIPEX
BHUJIOB TKaHEH: 3MUTENHATbHONU, MBIIIEYHON, HEPBHOU M COCOUHHU-
TEIIbHOM;

OTCYTCTBUE B KJETKaxX KIETOYHOU CTEHKH, IUIACTHI M BaKyollel ¢

KICTOYHBIM COKOM;
MEePEHOCUUK KUCIOpPOJa - TeMOrI0O0UH Wik reMoaumda;

3aMacHOM MUTATENbHBIN YIJIEBOJ - TJIUKOTCH;
KOHEUYHBIC MPOAYKTHl MeTabonu3Ma OCNKOB - MOYEBHHA, aMMHaK,

MoOu€eBas KUCIOTa;
peryJupOBaHHE MPOIECCOB KU3HESATCIBHOCTH C MOMOIIBIO JH-
JNOKPUHHOW U HEPBHOHU CHCTEM,;
HaJu4KMe OTBETHOM peakiuu Ha pasapaxeHue B Gopme peduiekca,
OCYIIECTBISIEMOr0 U KOHTPOJIMPYEMOIro HEPBHOHM CHCTEMOI;
Hanuuue (y OONBIIMHCTBA XKUBOTHBIX, KPOME HHU3KOOPTaHH30BaH-
HBIX) BBICIICH HEPBHOW NEATEABHOCTH U CIOXXHBIX MOBEICHYE-
cKuX (QYHKIHUH.

3Ha4YeHne XMUBOTHbIX

* 3HayeHHe B Npupoje:

JKUBOTHBIE YYaCTBYIOT B KPYTOBOPOTE BEIICCTB;

MPHU ABIXaHUU BBIACISIOT B OKPYXKAIOUIYIO CPeAy YTIACKHCIBINA Ta3,
HCIIOIb3yEMbIil 3€ICHBIMU PACTEHHUSIMH B Tpolecce GpoToCHHTE3a;

SBJSIIOTCS BaXKHEHWINMMH 3BEHbSIMH MUIICBHIX (.TPOGUUECKHX) IIe-
e u ceTei;

B IENSAX MUTAHUS OOBIYHO SBISIIOTCS KOHCYMEHTaMu (HEKOTOpbIe
KUBOTHBIE - PEAYLEHTAMH);

OCYILECTBISIOT MEPEKPECTHOE ONBLICHUE PACTEHHUH, CIOCOOCTBY-

BErPASIPpRRST PAHEHIHE JET S Oty Hath @ Yfpy rux BUIOB JKUBOTHBIX
(XMIIHUKU U Tapas3uThl);

SBISIIOTCS «CaHUTapaMU» MPUPOABI (KUBOTHBIC, MUTAIONIMECS Ma-
JIaJIbIo);

BIHMSIOT Ha BO30OHOBICHHE PACTUTENHLHOCTH, WCIOJNB3YsS B MHIILY
pacTeHusl, X IUIOJBI M CeMeHa,

y4acTBYIOT B MOYBOOOPA30BAHUH, YIYyYLIEHUH CTPYKTYPHI MOUYBBI
(4epBH, THYMHKH HACEKOMBIX, TEPMHUTBI, POIOLINE TPHI3YHBI H AP.),
B M3MEHEHHH JaHAmAadTOB (KOMBITHBIE )XHBOTHBIE BHITANITHIBAIOT

TPaBsiHO# MOKPOB) M 00pa30BaHUM OCAJAOYHBIX MOPOI U T.A.
3HadeHHe 1A 4ellOBeKa:

KUBOTHBIC SBIAIOTCS BaXXHEHIIMMHU OOBEKTaAMM M MCTOYHHKAMH
MUTaHUA 4YeloBeKa (KHMBOTHAS MHUINA SBISETCA BBICOKOKAIOPHIA-
HOI M COEPKUT HEOOXOJUMbIE YETIOBEKY JIETKOYCBOsIEMbIE OCJIKH);
UCTOYHUKHU CHIPbS JUIA MPOMBILICHHOCTH: LIEPCTH (OBIIBI), KOXHU
(KkpymHBI poTaThiii CKOT, CBUHBHM H Ip.), LIEHHOTO Mexa (co0o0b,
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mecel, KyHHIIa, €HOT, HOpKa, 000p u ap.), myxa (OTULBI), BOCKa
(myensl), HATYPANBHOTO MIETKa (TYTOBBIA MICTKOMPSA) U T.1.;
UCTOYHHUKH CBIPbS Ul IIOJYYCHHs LIEHHBIX JICKapCTBEHHBIX Be-
LIECTB - 3MEMHOTO siaa (3Meu), Meda W mpomojuca (m4yensl), Je-
4eOHBIX CHIBOPOTOK (JIOMIAJM) U TOPMOHAJBHBIX IPENapaTos;

* MOCTAaBIIUKU OPraHUYECKUX yAoOpeHHH (HaBO3a M NTHYbErO IMOMe-

Ta) JJIsl CEbCKOTO XO034ICTBA;

OT/EJbHBIC BUIBI JKMBOTHBIX MCIIOJB3YIOTCS B KadecTBe Jjabopa-
TOPHBIX OOBEKTOB B YUEOHBIX U HCCIIECHOBATEIBCKUX LIEIAX;

P KUBOTHBIX HCIIOJB3YETCS A TEPEeiBHKCHUS, Ha (U3NYECKHX
paborax (jomanau, BepOMIOAbI, OJIEHU, OYHBOJIBI, CIOHBI), IS CTO-
POXKEBBIX U CIOPTHBHBIX Lejiei (CO0aKku, TOIIaaM), YHUUTOKCHUS
BPE/IHBIX TI'PHI3yHOB (KOLIKM) M HACEKOMBIX (JIETy4HE MBILIH, MY-
paBbU, HAE3JHHUKH, NAyKH), B ICTETHUECKHUX IENIX, KaK «yCIO-
KauBalollee» CcpeiacTBO (KOIIKH, COOaKd, NTHUIBl, aKBapUyMHbIC
pBIOKH) | T.1.;

MHOTHE BUJbI )XUBOTHBIX ABJIAKOTCA BPCAUTCIAMU JICCHOTO U CEJIb-

- CKOro xo3siiicTBa (capaHya, TyCEHHIbI 0a0o4ek, KJCIIH, TPBI3Y-

HbI), OMACHBIMH Mapa3uTaMH, NEPEHOCUYHUKAMH (MalsIpUUHBIN KO-
Map, MOCKHTBI, MyXH) U BO30yIUTENsIMH (4€COTOYHBIH KIIell, BIIH,
0JI0XH, TUYMHKU OBOJIOB M Ap.) OOJE3HEH 4enoBeKa U KHBOTHBIX;

SIIOBUTHIE XUBOTHBIE OIACHBI IS YeloBeKa (3MeH, MayKu, CKOp-
MUOHBI, MEY3bl, OCBI, MUEIBl U JIp.).

Knaccndunkaumnsa XMBOTHbIX

JKuBOTHBIH MUpP Ype3BBIYAHO Pa3HOOOpa3eH MO CTPOCHUIO, OCO-

OCHHOCTSIM JKH3HEACATEIBHOCTH, pa3MepaM (OT JoJeil MHIUTUMETpa 10
30 M) u Macce (OT HECKOJIBKUX MHJLTUTpamMm a0 150 r).

B nacTosimee BpeMsi U3BECTHO OKOJO 2 MJIH. BUJIOB XUBOTHBIX (U3

HUX 6onee | MJIH. BUJIOB HACEKOMBIX).

>

Knaccupukauus KUBOTHBIX MO cpeje O0UTAHUNA:

BO/JHbIE )KUBOTHBbIe OOUTAIOT HAa MOBEPXHOCTH, B TOJIIE BOJIbI
WM Ha JIHE NPECHBIX U MOPCKUX BOJOECMOB;

CYXONYTHbIE }KHBOTHbIE O0MTAIOT HA MOBEPXHOCTHU CYLIM, Ha Jie-
peBBSX, B TpaBe, MOJA KaMHAMH U T.4. (maykooOpa3Hble, HACEKOMBIE,
[IPECMBIKAIONIMECs, NTHIBI, MICKONUTAIOIHE);

JeTawIne KHBOTHbIE NPUCIOCOOJNEHBl K IOJNETy B BO3JAYyXe,
UMEIOT KpbUIbs (HACEKOMBIE, MTHUIIBI, PYKOKPBLIbIE);

NMOYBEHHbIE KMBOTHBIE )XUBYT B TOJILIC IOYBBI, B JIECHOH MOJI-
CTHJIKE, B HOPaxX U T.I. (HACEKOMBbIE, YepPBH, TPHI3YHHI);
napas’uTHYeCKHe >KUBOTHbIE MHCIOJNB3YIOT B KadyeCcTBE CpEabl
00uTaHUS APYTUX KUBOTHBIX U YeJIOBEKa (UCPBH U Ip.);
JKHBOTHbIE HECKOJbKHUX cpeJl 00MTaHUsA (JIATYIIKH )XKUBYT B BOJ-
HOW M B Ha3eMHO-BO3JYLIHOW cpelax, MOJEBbIC MBILIM - B Ha3eM-
HO-BO3JYUIHOH M MOYBEHHOMN).
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e Kuaaccupukauusi ;KMBOTHBIX NO CHOCOOHOCTH K INepeMelIeHHI0

. B NPOCTPaHCTBE:

* cBO0OAHONEpPeABUTAIOIIHECH, KOTOPBIE MOTYT IMEepeMenlaThbCs B
MPOCTPAHCTBE CAMOCTOATEIBbHO OJlarojaps CBOMM OpraHaM JBHU-
KeHHs (OONBIIMHCTBO XUBOTHBIX);

* TNpUKpeNJeHHbIe, KOTOPbie (UKCUPOBaHBI Ha cybcTpaTte B Tede-
HUE BCeil cBOCH XHM3HH (KOPAJIOBBIC W THAPOUJIHBIC MOJHUIIHI).

¢ Kuaccudpukanus KHBOTHBIX MO CHMMETPHH TeJa:
* paamajJbHO-CHMMeETPHYHBIEe (JIy4eBEIE);
* NBYCTOPOHHHE, WIH OHMIaTepaidbHbie (cM. c. 311);
* acMMMeTpHYHBbIe.

e Kaaccupukanusi ;KHBOTHBIX MO0 HHTEHCUBHOCTU OOMEHHBIX NMPO-
ecCoB:

* XOJOJHOKPOBHBbIe (y HHUX HHTCHCUBHOCTH OOMEHHBIX IPOIIECCOB
HU3Kasi, TeMIepaTypa Tejla HENOCTOSHHA W 3aBUCHT OT TeMIlepa-
TypBl OKpYXXaromeil cpeasl; npumepvl: OECIO3BOHOYHBIC, PHIOHI,
3€MHOBOJHBIC, MPECMBIKAIOIINECS);

* TEeNMJIOKPOBHBbIE, Y KOTOPHIX HHTCHCUBHOCTH OOMEHHBIX MpOIeC-
COB BBICOKasl, TEMIIEpaTypa Teja MOCTOSHHA U HE 3aBHCHUT OT TEM-
nepaTtypsl OKpykaromeil cpeabl (npumepsi. TTUIB W MIEKOIH-
Tarume).

e Knaccmpuxanusi KUBOTHBIX HO KOJHYECTBY 3apoJbIIMIEBBIX
JINCTKOB:

* NBYCJOHHBIE }KUBOTHBIE (TyOKM M KHIICYHOIIOJOCTHEIE), pa3BU-
BalOIMeCs U3 JBYX CIIOCB KIETOK: HApyXHOTO - IKMOOepmbl, U
BHYTPEHHEIO - 3IHMOOepMbl;

* TpexcJoiiHble KMBOTHBIe (BCE XXUBOTHBIE, KpoMe TI'y0OK M KH-
IICYHOIIOJIOCTHBIX ), Y KOTOPHIX BCE OPraHBl M TKaHU Pa3BHUBAIOTCS
U3 TPeX 3apOJbINIEBBIX JUCTKOB: HApYXHOTO - IKMOOEPMbl, CPE-
HETO - Me300epmMbl U BHYTPEHHETO - IHMOOEPMbL.

¢ Kuaaccupukanus >KMBOTHBIX MO THIY MOJOCTH TeJa:

* 0ecmoJIOCTHBIE: IOJIOCTH Tella OTCYTCTBYET, IMPOMEXYTKH MEXIy
OpraHaMH 3alOJIHEHBl MapeHXUMOW - COEJUHHTENIBHOW TKAaHEIO,
BBIITOJTHAIONEH ONOPHYI0 QYHKIHIO U CIIy)Kamledl IS HAaKOIJICHUS
3aracHBIX NMUTATEIBHBIX BEIIECTB (IUIOCKUE YEPBH);

* MEepPBHYHONOJOCTHbIE: IOJOCTh Tella HE HMeeT COOCTBEHHOMH
SMUTENNATBHOW BBEICTHJIKM M OTpaHHYEHA CTEHKAaMU BHYTPEHHUX
OpPraHOB W BHEIIHMM KOXXHO-MYCKYJIBHBIM MEIIKOM (KPYTJbIE
4epBHU);

* BTOPHYHOMNOJIOCTHBIE: IOJOCTH Teaa (IeJIOM) OrpaHHYEHa ONHO-
CIOMHBIM SIMHTENHEM, BBICTUJIAIONINM IIOKPOBBI Teja H3HYTPH M
MOKPHIBAIOIIUM MOJIEIE BHYTPEHHHE OpPTaHbl CHapyXu (K HAM OT-
HOCSTCSI KOJbYaThle YEPBU, MOJIIIOCKH U XOPJOBEIE).
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e (MYHKUHMHM LEeJOMUYECKON KMAKOCTHU: OHA

* OTHENSeT NMUIIEBAPUTEIbHBIH TPAaKT OT CTEHOK TeJa;

* SBJSETCS THAPOCTATUYECKHUM CKEJIETOM;

MO3BOJISICT MUINCBAPUTEILHOMY TPaKTy M CTEHKaM Teja (QyHKIU-

OHHMPOBATh HE3aBUCUMO JAPYT OT JIPyra;

* C NOMOIIBK XHUJIKOCTH O0CCHCYMBACT TPAHCIOPT MHUTATEIbHBIX
BCIIECTB, MPOJAYKTOB OOMEHA W ra3oB;

* yYacTBYET B NPOLECCE OCMOPETYJSLUU U T.1.

e Kuaccupukauusi ;kHBOTHBIX B 3aBHCHMOCTH OT ()OPMHPOBaAHMS
POroBOro OTBEPCTHS Yy B3POCJIOr0 OpraHusMa:

* MEePBUYHOPOTHIE: y HUX IMEPBUYHBIA POT 3apojbllia Ha CTaJUHU
racTpyJyisl - 0JacTONOpP - OCTAaeTCss PTOM B3POCIOro OpraHuzMa
(3TO BCE THUMBI )KUBOTHBIX, KPOME HIJIOKOXXHX U XOPJIOBBIX);

* BTOPHYHOPOTHIE: y HUX OnacTomop mpeoOpasyercs B aHalbHOE
OTBEpPCTHE, @ UCTHHHBIA POT GOpPMHUPYETCS BTOPUYHO B BHUJIC K-
TOJAEPMaJIbHOTO KapMaHa Ha NPOTHBOIOJOXKHOM KOHIE 3apojblina
(K HAUM OTHOCSTCS HWIJIOKOXHE W XOPJOBBIC, B TOM YHCIE PHIOHI,
MITHIBI, MJIEKOMUTAIOIINE).

. KﬂaCCI/I(l)I/IKallI/ISI KUBOTHBIX MO0 HAJUYUK HJIH OTCYTCTBHUIO IIO-
3BOHOYHHUKA:

e 0ecrmo3BOHOYHBIE - JKHUBOTHBIC, UMCHOIIUEC Hapy)KHLIﬁ CKCJICT (K
HUM OTHOCATCS BCE THUIIBI JKUBOTHBIX, KPOME XOpZ[OBBIX);

¢ IIO3BOHOYHBI€ - )XUBOTHBIC, Y KOTOPBIX BHyTpeHHI/Iﬁ 0CEBOHU CKe-
JIET MNMpeACTaBJICH NO3BOHOYHUKOM. K m03BOHOYHBIM >KHBOTHBIM
OTHOCATCSA BCE€ XOPJAOBBIC: pI)IGI)I, 3C€MHOBOJHBIE, NPECMBIKAONIN-
€Cs, NTHULBI U MJIICKOIIUTAIIIHUEC.

e OOmmue KpUTepHH BHAA: MOPQOIOTHYECKHH, PUIUOIOTHICCKHH, Ieo-
rpaduueckuil, SKOJIOTHUYECKNH, TeHETUIECKUH U OMOXMMHUYECKUH.
bnuskue BUABI KUBOTHBIX OOBEAHHSIOTCS B POIABI, POJBI - B ceMeii-

CcTBa, CeMEHCTBA - B OTPAABI, OTPSIABI - B KJACCHI, KJIACChl - B THNBI.

JlomonHUTENbHBIE YPOBHHM Kiaccudukanuu o003HAYAIOTCS C IOMO-

IIbIO MPUCTABOK «HAA-» U «MOA-» (Hanpumep: MOINTUI, HALOTPSN).
OcHoBHble THNBI mapctBa KusotHble: ['yOku, Kumeunomnoso-

ctHble, [Inmockue uepBu, Kpyrnsie uepBu, KonpuaTteie uepu, Moiro-

cku, Ynenucronorue, Urinokoxue, XopaoBbie.

Tun Xopaosble AeJUTCA Ha TpU NOATHNA: JIMYUHOUYHO-XOPIO-
Bble, becuepennsie u Ilo3BoHouHble (UepenHsbie).

IHoaTtun Ilo3BOHOYHBIE JeauTCd Ha HaJakJacchl: YematocTHOpPO-
Tele U becuentocTHEIE.

Hankmaace YearwcTHOpoTHIe JeJHTCH Ha Kiaacchbl: XpslleBble
pBIOBI (akynbl, ckatbl), KoctHble peIOE, 3eMHOBOAHBIE (AMuoOHN), Ipe-
cmbikaromuecs (Pentunuu), [Itune, Munekonutaromue (3Bepu).

OcHoBHBICe oTpsAbl kJjgacca Muaexkonurtaromue: Hacexomosna-
HBIE (3eMJIepOIKH, KPOTHI, €KHU U Ip.), PyKOKpBIIbIe (JeTydne MBINIH,
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KpbUIaHbl), [ pBI3yHBI (MBIIIH, KPBICH, OenkH, 000pbI, TUKOOpa3sl U ap.),
3alineoOpasHble (KpOIHMKHU, 3allbl, MUIIYXHW), XHIIHbIE (KOMKH, coba-
K{, KYHHIBI, THEHBI, MeIBEAN U Ap.), JlacToHOTHE (TIOJNIEHH, MOPCKHE
JBBBI, MOPXHU U Jp.), IlapHOKONBITHBIE (CBUHBbY, aHTHJIONBI, BEepOIIIO-
Ibl, 6ereMoTsl U Jp.), HemapHOKONBITHBIE (JIOLMIaand, HOCOPOTH, TaIH-
pHl U 11p.), Xo6oTHBIE (cioHBI), [IpuMaThl (JeMypBl, 00€3bsHBI, JTIOIH).

npumepuoe Ko/uyecmeo 8ud0o8 8 2/1d8HbIX Mmundx MUBOMHbLIX

Tun KonuuecTso BUOOB
[y6xu 5000
[ KuueuHOMONOCTHBIE 9000
[1nockHe YepBH 25 ()(7)0
Kpyribie 4epBH 20 000
Konbuarbie YEpPBH 9000
MOJUTIOCKH 130 000
YNEeHHCTOHOTHE 1 000 000
HUrnokoxue S()Q()
Xopaosbie 43 000

8.2. TKaHM XXUBOTHbLIX U YesloOBeKa

> OCHOBHBbIE THNbI TKAHEH KHBOTHBIX:
e snuTenuanbHas (MOKPOBHAA);
* COEJIUHHTENIbHAs,
MBbIIIIE€YHAs,;
* HepBHas.
dnutennanbHaga TKaHb
JnuTeNuaNdbHAas TKaHb, WIM 3MMTEJHH, - BUJ MOKPOBHON TKa-
HU Yy KUBOTHBIX, 00pa3yrolleil BHENIHHE IOKPOBBI OpraHU3Ma, Xele-
3B, @ TAKXKE BBICTUJIAIONICH BHYTPEHHHE CTCHKH IOJIBIX OPTaHOB Tela.

e DyHKUUHM JNHUTEJUSA:
* 3alUTa HWXKEJIEeKAIIUX CTPYKTYP OT MEXaHHYECKUX IOBPEXKICHHH,
BO3JCHCTBUS BPEIHBIX BEIIECTB U NMPOHUKHOBEHUS HH(EKIHH;
* yyacTHe B oOMeHe BemlecTB (oOecrneuyuBaeT BCACHIBAHWE U BBIJE-
JIEHUE BEIECTB);
y4yacTue B razoooMeHe (y MHOTHUX I'PYHH XHBOTHBIX OCYIIECTBIIA-
€T JbIXaHNe Yepe3 BCI0 MOBEPXHOCTh Tena);
* peuenTopHas (4yBCTBUTENbHBIH SMHUTEIUH MOXKET COAEpXKaTh KIET-
KAnpuRRGLTHAPAMA; BOCTPUHUMAIOUMMY BHCIIHEE pa3JpaxcHHe,
* cekpeTopHas (K NpUMepy, CIU3b, BblaelseMas OOKaJIOBHIHBIMU
KJIETKaMH IWIMHIPUYECKOTO SIHUTENUS KelyJaKa, 3allUIIaeT ero
OT BO3JICHCTBUS XKEIyJLOYHOTO COKa).
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Onurenuit GopMUpPyeTCH, KaK MPAaBHIO, U3 3KTO- U SHTOAEPMBI U
obnanaer BBICOKOH CIOCOOHOCTBIO K BoccTaHOBieHHI0. OH oOpa3syer
OJIMH WJIM HECKOJbKO CIIOCB KIIETOK, JISKALIUX Ha TOHKOH OazanvHoil
Membpane, NTUIIEHHONW KPOBEHOCHBIX cocyloB. KileTku miIoTHO mnpu-
JeralT JApPyr K JApyry, oOpa3ys CIUIOIIHOI MJacT, MEXKJIETOYHOI'O
BEleCTBA MOYTH HET. [IMTaHWEe SMUTENNs OCYIIECTBISAETCA 3a CYeT
MoJUIeKalled COeMHUTEIbHOW TKAaHHU.

Ba3zanbnast memOpaHa - CIIOif MEXKJIETOYHOro BemecTBa (Oen-

KOB H HOJ'IPIC&XapI/IZLOB), pacnojlararoniuxcs Ha rpaHulax MEXAy pas-
JIMYHBIMU TKaHsIMH.

e Kuaaccupukanus 3nuteaus no ¢gopme KIeToK:

* naockuii (COCTOUT W3 KJIETOK MHOTrOyroibHOW (opmbl, obGpasyer

MOBEPXHOCTHBIN CJIOM KOKH U BBICTHJIAET COCYAbl KPOBEHOCHOW H

nUM(paTHYSCKON CHUCTEM, JIETOUYHbBIC allbBEOJIbI, MOJOCTH Teja);

Kyouueckuit (COCTOUT U3 KYOOBHIHBIX KIIETOK; MPHUCYTCTBYET B TO-

YeYyHBIX KaHalbI[aX, CETYaTKe TJa3a IMO3BOHOYHBIX, BBICTHIIKE

MOJUKENYI0OYHOW W CIIOHHBIX Kelie3, OTMeYaeTCs B HapYKHBIX

SMUTENUAX OECI03BOHOYHBIX);

* yuauxOpuyvecKkuil, Wi cmoaduamoli (€ro KICTKH HMEIOT IMPOIOI-
ropatyr (OpMy W HAMIOMHHAIOT CTOJIOMKH MM KOJIOHHBI; 3TOT SIIH-
TENUA BBICTUIIACT KHUIIEYHBIH TPAKT JKUBOTHBIX, 00pa3yeT Hapyx-
HBIH DMHUTENNH MHOTHX OECO3BOHOYHBIX);

* MepuamenvHuli, WA pecHuynbli (Pa3sHOBUAHOCTh HJIHHIpUYE-
CKOT0), Ha TIOBEPXHOCTH CTOJOYATHIX KIJIETOK KOTOPOT'O HAXOMASATCS
MHOTOYHCJICHHBIE PECHUYKH WM OJMHOYHBIC KT'YTHKH (BBICTHIIA-

€T IbIXaTelbHbIE IyTH, SAHIEBOAbI, JKEIYJOUYKH T'OJOBHOI'O MO3ra,
CIIMHHOMO3TOBO# KaHa).

¢ Knaccupukannsi MOBEPXHOCTHOTO IMHUTEJIHST B 3aBHCHMOCTH OT
KOJINYeCTBA CJI0eB KJIeTOK (cM. puc. 8.1):

* o00Hocnouinbli (eTO KIETKH 00pa3yloT TOJIBKO OJHH CIIOH); Xapak-
TepeH s 0ecIO3BOHOYHBIX M HU3MIUX XOPIOBHIX. Y IO3BOHOY-
HBIX OH BBICTHJIA€T KPOBEHOCHBIE M JTMUM(AaTHUECKUE COCYIBI, T0-
JIOCTh CepAlla, BHYTPEHHIOI MOBEPXHOCTh POTOBUIBI TJla3a U Jp.
(MIOCKUH AMUTENUH), COCYIUCTHIE CILUIETEHHS MO3ra, KaHallbIbl
nouek (KyOWYeCKMH SMHTENni), KeIYHBIH My3bIpb, COCOYKOBEIE
MPOTOKH IMOYEK (CTONOUATHIA IMUTEIHI);

* MmHozocnounwlil (€TO KIETKH COCTOAT M3 HECKOJIBKHX CJOeB); oOpa-
3yeT Hapy>XHble MOBEPXHOCTH KOXXH, HEKOTOPBIE CIU3UCThIE 000-
J0YKH (POTOBYIO MOJOCTh, TIOTKY, HEKOTOpPbIE HYaCTH MHINEBOJA -
CTOJIOYATHIA M TUIOCKHH DMUTENNH), POTOKU CIIOHHBIX U MIIEYHBIX
JKelle3, BIIarayluiie, MOTOBBIE XKele3bl (KyOUYeCKHi SIHUTEIHA) U Jp.
DnuaepMuc - HapY>KHBIH CIIOH Kodcu, HENMOCPEACTBEHHO KOHTAK-

TUPYIOLIUN € OKpYXKarolled cpeaodl M COCTOSIIMN M3 )KUBBIX U MEpT-
BBIX, YTOJII[EHHBIX, OPOTOBEBIIMX U IOCTOSHHO CIIYLIIMBAIOLMIUXCS KIle-
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TOK, KOTOpbIE 3aMEHSIOTCS HOBBIMH Ojaromapsi pereHepammu - Kie-
TOYHOMY JICJICHHIO, MPOUCXOASIIIEMY B 3TOH TKaHU OYEHb OBICTPO.
* VYV genoBeka KJIETKH dMUAEPMHCA OOHOBISIOTCS Kaxable 7-10 mHei.
Koxka - HapyXHBIII TOKpPOB Telna Ha3eMHBIX MO3BOHOYHBIX (pem-
THIUH, OTHI, MJIEKONHTAIONINX), BBIMONHAIOMUANA (QYHKIHIO MOAIEp-
JKaHUSl TIOCTOSIHCTBA TeMIlepaTypsl Teia (moapobHee cM. c. 336).
BokaloBuaHbIe KJIETKH - OJHOKIIETOYHBIE Jicee3bl, UMEIOIINeE
xapakTepHylo (opmy Ookama, pa3OpoCaHHBIE CpeAHM AMUTEITHATBHBIX
KJIETOK (CM. pHuc. 8.2) HEKOTOPHIX OpPraHOB (K NpUMeEpPY, CIU3b, BBIJE-
nsieMasi HEKOTOPBIMH OOKaJOBHUIHBIMH KIETKaMH, HeoO0XoauMma CyXo-
MyTHBIM OpraHW3MaM Ul JbIXaHHUS W MPEIOXPaHEHHS OT BHICBIXAHUSA).
’Kenesza - opraH >XHBOTHOTO WJIHM 4YeJOBEKa, BHIPaOaTHIBAIOUIUI
oco0ble BellecTBa - CeKpeThl (MOJIOKO, IOT, MUIIEBAPUTENbHBIE (ep-
MEHTBl W JIp.), KOTOpBIE yYacTBYIOT B OOMEHE BeIIeCTB (npumepwl:
CIIOHHBIE, TOTOBBIE, MOJIOYHbBIE, CAlbHBIE JKEJe3bl, JKeJIe3bl BHYTpPEH-
Hell ceKpenuu - MUTOBUIHAS, MOIKEIyI0YHAsS U JIp.).

CEAT. i 1
'jc?”d:- L

1Y,

Puc. 8.2. CTpoeHue

Puc 8.1. CTpoeHune b
60KaNnoOBUAHOW KNETKM:

3MUTEeNnnanbHOM TKaHU:

a - OJHOCJOMHBINH MJIOCKHI JmMuTe- 1 - KJIeTOYHbIE MHKPOBOPCHHKH;
Juii; 6 - oAHOCJHOHBIH KyOuyecKuii 2 - rpaHyJbl CIM3HM; 3 - KOMIIEKC
IMATENNIH; € - OMHOCTOHHBIN IHINHI- Fonbmku; 4 - MUTOXOHAPHS;
pHYeCKmii dMMTeNMii; 2- pecHHuUHbIi S - AAPO; 6 - 3epHHCTAs dHAONIA3-
IMUTENNI; O - MePeXOAHBIH dNHuTe- MaTHYecKas ceTh
Juii; € - HeOPpOroBeBAIOIIHIT MHOIO0-
CJOMHBIN MIOCKHUIl dMUTENNH

YyBCcTBHUTEJIBHBIN 3MUTENMHA - SNUTEIUN, COAEpKAUA KIETKH,
BOCHPUHHMMAIONIME BHEIIHHE pPa3JpakeHUs (npumep: SNMUTEIUH HOCO-
BOH IOJIOCTH, KOTOPBIH MMEET PELEeNnTOPbl, BOCIPUHUMAIOIINE 3allaxH).

Kene3nucTwlif dnUTENNH - 0COOBIH BUJA SMUTENUAIbHONH TKaHU Yy
MO3BOHOYHBIX, COCTOSIIIUN M3 CKOIUIEHHS KJIETOK, 0Opa3yloluX MHO-
TOKJIETOYHYIO Jcenesy.
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* Tunsl ceKpeTOPHBIX KJETOK :KeJe3ucToro 3murtenaus (puc. 8.3):

* JK30KPHHHBIE KJETKH, 00pa3yolie 3K30KpHHHBbIE Keae3bl (Ie-
YeHb, MOJUKENYIOYHYIO JKele3y, XeJle3bl KeJlylaKa M KUIIeYHHKa,
CIIIOHHBIE XeJIe3bl), BBIJCIAIOT CEKpPeT Ha CBOOOAHYIO NOBEpX-
HOCTb 3IIMTEJIHs Yepe3 BbIBOJHBIE NPOTOKH XKEIe3;

* JHAOKPHHHBIE KJETKH, oOpasyomue 3HAOKPHHHBIE KeJie3bl
(IMTOBUIHYIO XKeye3y, TUNnopu3, HAIMOUYEYHUKH M AP.), BBLAEIA-
IOT CEKPeThl HEMOCPEJCTBEHHO B MEXKJIETOYHOE IMPOCTPAHCTBO,
NPOHU3aHHOE KPOBEHOCHBIMHM COCYAAaMH, OTKYJa OHM IOCTYINAIOT
B KpPOBb U TUM(Yy.

- B —
4 4 }AS N\% Y w&'
o omBes,  y2loolo[olclololo i

00 5 - i

Puc. 8.3. CTpoeHue 3K30KpUH-
HbIX U 3HAOKPUHHBIX Xenes:

a - JK30KPHUHHAA KeJie3a;

0 - JHAOKPHHHAA KeJie3a:
1 - HavaabHBIH 0TAEN; 2 - ceKpe-
TOpPHBIE TPaHydbl; 3 - BLIBOAAIIMIA

i7 > "
'{ S G 3 \‘j NMPOTOK K30KPHHHOI Kesle3bl;
2 ~F N7 4 - MOKPOBHBI INMUTETUH;
5 - coeMHHTEIBHAsI TKaHb;
a:c o o 3

6 - KpOBeHOCHBIH cocy/

CoeaunHuTenbHas TKaHb

CoeauHuTe/IbHASI TKAHb - TJIaBHAas OIopHasg TKaHb OpraHusMma,
CBsA3bIBaroniass MeExnay co0oii OCTalbHBIC TKAHU H OpraHbl U o6pa3y}0-
aras BHyTpeHHI/Iﬁ CKCJIET MHOTHUX XHUBOTHBIX.

CoenuHuTeNnbHas TKaHb o6pa3yeTCﬂ U3 ME30A€PMBI.

e K coeqMHHTEeNLHOH OTHOCAT TKAHM:
* KOCTeH, XpsmeH, cBI30K, CYXOXKHUINH, AEHTHHA (PaCHOI0KEHHOTO
MeXAy 3yOHOH 5Malblo M MyJNBIIAPHON MOJNOCTHIO 3y0a);
* KpacHOr0 KOCTHOI'O MO3ra;
* KpOBH U JHMOBI, a TAK)XKe TKaHb, OKPY)KAIOIIYI0 KPOBEHOCHBIE COCY-
Il ¥ HEPBBI B MeCTaX MX BXOJa WIIH BBIXOJA B TOT WIM UHOW OpraH;
* MOJKOXXHOM >KUPOBOH KIETYaTKU U T.A.

*> MYHKUUHN COCINHUTEIbHOH TKAaHM:

onopHas (riaBHas QyHKIHs),

* 3amwuTHas (¢dparouuTos),

* oOMeHHas (TMEepeHoC BEIleCcTB MO Teily),

* muTaTenbHas (Tpoduyeckas),

KpOBETBOpHas (KpacHBbI KOCTHBIH MO3T),

* BOCCTaHOBMTEJbHas (pereHepanus).

Oco0eHHOCTH COCIMHHUTENbHOH TKAHMW: Pa3JIMYHBIE €€ BHUJbBl HMe-

I0T pa3HOE CTPOCHHE, HO BO BCEX CIydasx

* TKaHb MMEET CI0XHYI0 CTPYKTYpY;

* OHa o0yiaJjaeT O4YeHb BBICOKOW CIIOCOOHOCTBIO K BOCCTaHOBJICHUIO;

* B €€ COCTaB MOTYT BXOJIUTH pa3HOOOpa3Hble KiemKu (huodpoodna-
cmol, Quoépoyumsl, myunvle, Hcupogvle VI THUTMEHTHBIC KIETKH,
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naasmoyumel, TAMQOUUTHI, 3EPHUCTHIC JECHKONUTHI, Makpodaru

M Ip.), PaclOJIOKEHHBIE PBIXJIO, Ha 3HAYUTEIHHOM PaCCTOSHHUH

)lpyl" oT ﬂpyra;

* XOpoWIO BBIpaXEHO OeccTpyKTypHOe (amop¢HOe) MsTKoe Medrc-
Klemounoe eeujecmeo, OTICIsIONICe KIETKH OJHY OT JIpYroi,
KOTOPO€ MOXET BKJIIOYATh 60J10KHA OEIKOBOW NpUPOIbI (Koara-
2enoeble, Inacmuyeckue ¥ pemuKyiapHele), Pa3iIUuHbIC KHCIOTHI
nu CyJ'lb(baTbI H HCXKHUBBIC l'[pO)lyKTl)I KHU3HCACATCIBHOCTHU KIICTOK.
KosnarenoBble BOJIOKHA - THOKue, 0co00 NpOYHbIE, HEPACTATHU-

Balol[Mecs BOJIOKHA, 0Opa3oBaHHbIE M3 OelKa KoaiazeHd, MOJEKYIsp-

HBIC LEIIU KOTOPOIr0 HMCIOT CHUPAJIBHOC CTPOCHUE U MOTYT C](py‘-ll/l—

BaThCsl M O0BEOUHATHCS APYr € OPYroM; JEerko MoJJarTcs TeMmiepa-

TypHOH JeHaTypaluu.

DJylacTHYeCKHe BOJIOKHA - BOJIOKHAa, 00pa3oBaHHbIE B OCHOBHOM
0eJKOM 271acmunom, CIOCOOHBIE pacTiAruBaThcad NpumepHo B 1,5 pasa
(mocnie yero BO3BPALIAIOTCS B HCXOJHOE COCTOSIHHE) M BBIIOJHSIIONINE
OonopHYI (YHKIHUIO. DIacTHYECKHE BOJOKHA MEPEIICTAIOTCS MEXAY
co0oif, 00pa3yst ceTd U MeMOpaHHI.

PeTrukynsipubie BOJOKHA - 3TO
TOHKHE, pa3BETBICHHBIE, Mallopac-
TSOKMMBbIE, IEpeIIeTAIONINecs MeX-
oy coboit BomokHa, oOpa3syomue
MEJIKOTETIUCTYI0O CeTh, B suYehKax
KOTOPOH pPACIOJIOKEHBl KIETKH. OTH
BOJIOKHa 0O0pa3ylT KapKachl opra-
HOB KpPOBECTBOPCHUA U l/IMMyHHOﬁ
CHUCTEMBbl, IMEYEHH, IOJKEIyI0UHOH
JKEJIe3bl U HEKOTOPBIX APYTHX Opra-
HOB, OKpPYXalOT KpPOBEHOCHBIE U
nuMdaTHIeCcKre COCyAbl H T.A.

®DuopodaacThl - OCHOBHBIE CIie-

LHaNU3upoBaHHble (UKCUPOBAHHBIC

KJICTKH COGﬂMHMTeHbHOﬁ TKaHH, CHH-

TEe3UPYIOIUE U CEKPEeTHUPYIOUUE OC-

Puc. 8.4. CxeMma cTpoeHus
HOBHBIE KOMIIOHEHTHI MEXKICTOYHO-  ¢hubpobnacta n o6pasoBaHus

ro BEIIECTBa, a TakK)Ke BELIeCTBa, U3 M@XXKJ/IETOUHOro BellecTBa:
KOTOPBIX 00pa3yroTcs KOJIIAT€HOBBIE 1 - dubpobaact; 2 - mOJIMmeNTHA-
U dJ1acTUYECKUE BOJIOKHA (puc. 8.4). HbIe LEMOYKH; 3 - MOJEKYJIbI TPO-

®HGPOUUTEI - MHOTOOTPOCTA- MOKOJLIAreHa TVIMKO3aMHHOTJIMKAHBI;
p p 5 - moiMMepH3aUUs MOJIEKYJ TpO-

ThIe BEPETCHOOOpAa3HbIC KIETKH, B noKoJuIarena; 6 - nporopudpuiia;
KOTOpBIE II0 MEpE CTapeHus Impe- 7 - my4yoxk nporopudpuaa (Koaa-

BpamatTcs (puépoGnactel; (ubpo- ~ reHosas guépmina); 8 - moxexy-
J1a 3J1aCTHKa; 9 - 3jacTHYecKas

MUTbI CHHTCS’pr}OT MCXKKIECTOYHOC (lmﬁpmma

BEIIECTBO O4YeHb ciabo, HO 00pasy-

IOT TPEXMEPHYIO CeTh, B KOTOPOH yACPKUBAIOTCI APYTrHe KICTKHU.
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Ty4yHble KJIeTKH - 9TO KJIETKH, OYEHb OoraTble KPYMHBIMH (70
2 MKM) TpaHyJiaMH, COJAEPKAIIMMU OHOJIOTHYECKH aKTHBHBIC BEILIECTBA.

PeTrukynsipuble KJIETKH - yAJIMHEHHbIE MHOTOOTPOCTYArble KJET-
KH, KOTOpBIE, COCOUHSACH CBOUMHU OTPOCTKaMH, 00pa3yioT ceTb. [lpu
HeOJIATONPHUATHBIX YCIOBUAX (MHQEKUHs M Hp.) OHU OKPYIJISAIOTCS H
CTAHOBATCA CIIOCOOHBIMH K hbazoyumo3y (3axBaTy M MOTJIOUICHHUIO
KPYIHBIX YacTHUL).

JKupoBble KJeTKH OBIBAIOT ABYX THUIOB - Oenble U Oypeie. Benbie
KUPOBBIE KJICTKM HMEIOT WIAPOBUIHYIO (GOPMY M IOYTH IMOJHOCTHIO
3all0JIHEHBl XUPOM; OHHM OCYIIECTBJSIOT CHUHTE3 U BHYTPHUKIETOUHOE
HaKOIUIEHHE JIMIUAO0B B KayecTBE 3allaCHOTO BellecTBa. bypble xUpPOBbIE
KJIETKU COJEpIKAT KaIlIH )KHpa U OOJbIIOE KOJUYECTBO MHUTOXOHAPHMA.

IInasMouuThI - KJIETKU, CUHTE3UpYIOIUEe OeJIKM U pacmosiararw-
muecss BOJM3M MEJNKHUX KPOBEHOCHBIX COCYIOB B OpraHax MMMYHHOMH
CHCTEMBI, B CIHM3UCTOW 000JOYKE MHUINCBAPUTEIBHON M ABIXaTCIbHOU
cucteM. OHU BBIpaOaTHIBAIOT @HMUmMeEnd W TEM CaMbIM HUIPAIOT Bax-
HEHIIYI0 POJIb B 3aIIMTE OPTaHU3MA.

Knaccudpukauus coeIMHUTENbHBIX TKaHell B 3aBUCUMOCTH OT
COCTaBa KJIETOK, THIAa U CBOWCTB MEXKJIETOYHOIO BELIECTBA U CBI3aH-
HBIX C 3THUM (QYHKIOUH B OpPTaHU3Me: pPbIX/1ds G0A0KHUCHMAA COCIUHU-
TelbHas TKaHb, MJIOMHbIE GOJIOKHUCMAA, XPAWLe6as W KOCHIHAA CO-
eIMHUTENIbHbIE TKAHU U Kpoeb (cM. c. 329).

Prpix;1asi BOJIOKHMCTasi cOedM-
HUTeJbHAas TKaHb (puc. 8.5) - oueHb
rubKasi M 3JacTU4YHAsi TKaHb, COCTOS-
mmasi U3 pPeIKO PACIHOJIOXKEHHBIX Kile-
TOK pa3HbIX THUIOB (MHOTO KJIETOK
3Be314aToi  (OpMBI), MeperieTarn-
IAXCSl PETHKYISIPHBIX HMIM KoJjulare-
HOBBIX BOJIOKOH M JKHAKOTO MEXKJe-
TOYHOTO BEIIECTBA, 3aIOJHAIOLIETO
IPOMEKYTKH MEXKIY KICTKAMH H
BosokHamu. OOpa3syer crpomy - kap-
Kac OpraHoB U HapyXHYI 000J0YKYy
BHYTPEHHHX OPraHOB; pa3MellaeTcs
B ynrr))ocnof/i]caf Memuyp opraHamu, 1 - makpogaromur; 2 - amoppoe

OCHOBHOE MEKKJIETOYHOE BelecT-
COENMHSET KOXY C MBINIIAMU M Bbl-  Bo; 3 - mIa3MoUNT; 4 - KUPOBas
MOJHSET 3al[MTHYIO, 3alacalolyl0 M  KIeTKa (IMmoumut); S5 - KpoBeHoC-
MUTAOWYIO (YHKIHH. HBIA cocyn; 6 - muouut; 9 - puo-
Maotnas Boxokmmeras coemm- Pooracts 10 - daacriucckoe po-
JokHO; 11 - TkaHeBbIil 6a30¢pui;
HHUTeJbHAasl TKAHb COCTOUT B OCHOB- 12 - KOJIAreHOBOE BOJOKHO
HOM M3 IIYYKOB KOJUIAr€HOBBIX BOJIO-
KOH, PAacloOJIOKEHHBIX IJIOTHO M NapajuleNbHO APYT APYry WM Iepe-
IUICTAIOMIUXCS B PAa3HBIX HANPaBICHUIX; CBOOOIHBIX KJIETOK M amopd-

Puc. 8.5. CTtpoeHue
PbIXJIO BOJIOKHUCTOM
COEeANHUTEJIbHOW TKaHu:

II 3ak. 2103
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HOrO BellecTBa HeMHOro. ['maBHas (yHKIHUS IUIOTHOH BOJIOKHHUCTOM
COeIMHUTEIbHON TKaHU - OMOpHAas. OJTa TKaHb 00pa3yeT CBS3KH, Cy-
XOXHIIUS, HAJKOCTHHIY, MIyOOKHE CJIOH KOXH (IepMy) KHUBOTHBIX H
YeJI0BEKa, BEICTHJIAET U3HYTPHU Yepel M MO3BOHOYHBIM KaHal U T.A.

XpsmeBasi TKaHb - 3TO YNpyras TKaHb, COCTOSAMAsl U3 KPYTJIBIX
WM OBAJIBHBIX KIETOK (XOHAPOUMTOB), JeXKamux B Kamcyiax (OT
OMHON 10 YEeTHIpeX IITYK B KaXJOW Kalcyije) W MOTPYXKEHHBIX B XO-
pomro pa3BHTOE, IUIOTHOE, HO 3JaCTHUYHOE OCHOBHOE MEXKIETOYHOE
BEI[ECTBO, COJEpiKallee TOHKHE BOJIOKHA. XpAmeBas TKaHb MOKPHIBa-
€T CyCTaBHBIC IMOBEPXHPCTH KOCTEH, oOpasyeT XpsLICBYI 4YacTh pe-
Oep, HOca, yIIHON PakOBWUHBI, TOPTaHM, TPaxeH, OPOHXOB M MEXIIO-
3BOHOYHBIE JHUCKH (B MOCIEIHHUX OHA MIPaeT PoJIb aMOPTU3ATOpa).

@DYHKINU XPALNEBOH TKAHM - MEXaHUYECKas U COETUHUTEIbHAS.

B 3aBHCHMOCTH OT KOJIMYECTBA MEXKJIETOUYHOI'O BEIleCTBa M THIIA
npeoOIagalomuX BOJOKOH BBIACISAIOT 2UANUHOGLH, INACMUYECKUN W
60JIOKHUCMbL  XPSIIU.

B rumaaumnHoBoM xpsme (oH ca-
MBI pPAaCHPOCTPAaHECHHBIN; BBICTUIAET
CyCTaBHBIE TOJIOBKM M BIAAHHBI CyC-
TaBOB) KJETKH pACIOJAraloTcs TpyI-
IIaM{, OCHOBHOE BEIIECTBO XOPOIIO
pa3BuTO, MpeobiafamT KOoJJIareHo-
BbIE€ BOJIOKHA (cM. puc. 8.6).

B snactuueckom xpsme (obpa-
3yeT YLIHYI0 PakOBHHY) HpeolOmana-
10T 3JIACTHYECKUE BOJIOKHA.

BosiokHueTBIH Xpsing (HAXOQUT-
Cc1 B MEXIIO3BOHKOBBIX AMCKax) CO-
JIEpKUT MaJlo KIETOK U OCHOBHOTO
MEXKJIETOYHOTO BEIIEeCTBA; B HEM
MpeobIafaloT KOSIareHOBhIE BOJIOKHA.

Puc. 8.6. CTpoeHune
rMannHoBOro Xxpsiula,
NOKPLITOrO HaAXpAWHULEN:
1,2 - BONOKHUCTbIA U KNIETOYHBIN
CNOV HaAXPSWHULbI; 3- MOJo-

KocTtHasi TkaHb o0pa3yeTcss U3 Able XOHAPOUWTbI;4 - XOHAPOUMT
9MOPHUOHANBHON COCJMHUTENBHON TKa- B MOMOCTM MEXKNETOUHOTO Belle-

CTBa - NAaKyHe; 5 - XpALLEBOit
MaTPUKC; 7 - U30reHHbIe rpynmbl
XOHAPOLUTOB

HU WU U3 XpSAIla U OTIUYAeTCS TeM,
YTO B €€ MEXKKIETOYHOM BEILIECTBE
OTKJIaABIBAIOTCS HEOPraHMYECKHE Be-
mecTBa (KaJbLHMEBBIE COJM H Ap.), NpUAAION[Ne TKaHH TBEPAOCTh U
XpPYNKOCTb. XapakTepHa [Jsf MO3BOHOYHBIX )KUBOTHBIX M 4YEJIOBEKa, Yy
KOTOPBIX OHa 00pa3yeT KOCTH.

I'naBHble PYHKIMH KOCTHOH I'KAHM - OIIOPHAs W 3allUTHAas; JTa
TKaHb TAK)XE y4acTBYeT B OOMEHEe MHHEPaJIbHBIX BEUIECTB M B KpOBe-
TBOPEHHUH (KPACHBIH KOCTHBIM MO3T).

Tunbsl KOCTHBIX KJIETOK: ocmeoéﬂacmw, ocmeoyumsl N1 0Cmeo-

Knacmel (YIacTBYIOT B PacCachlBaHUU CTAPBIX OCTEOIUTOB); CM. puc. 8.7.
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OcTeodJacThl - MHOTOYTOJb-
HBIE OTPOCTYATBHIE MOJIOABIE KIIET-
KH, Oorarple »JJIEMEHTAMU 3EpHU-
CTOW DHAOIIA3MAaTHYECKOW CeTH,
Pa3BUTHIM KOMIIIEKCOM [ ONBIKH H
np. OcteobacTel CHHTE3UPYIOT Op-
raHU9eCcKHe KOMIIOHEHTHI MEXKJe-
TOYHOTO BEIIECTBA (MATPHUKC).

OcTeonuTHI - 3penble, MHOTO-
OTPOCTYATBIE  BEPETEHOOOpa3HbIC
KIETKH C KPYIHBIM SAPOM M MalbIM 4 a - cTpoenme OCTeOGH?CTa:

- a4po; 2 - uutonnasma; 3 - oc-

KoIMuecTBOM opraHemwt. He pensr-  teoug; 4 - passutas sHpornnasma-
csi; TpU BO3HUKHOBEHHUH HE00X0-  Tuyeckas ceTb; 6-CTpoeHue oc-

IMMOCTH B CTPYKTYPHBIX H3MeHe- TeOUMTa: 1 - OTPOCTKM OCTEOLMTOB;
HUSIX KOCTEil aKTUBHU3HMPYIOTCSA, TU}- 2 - 5HAONNA3MATUYECKas CeTb;
3 - 54po; 4 - BHYTPUKNETOYUHbIN

(bepenumpyoTest M NPEBPAMAIOTCS B coryarpii annapat; 5 - MATOXOHA-
0CTE00IaCTHI. pus; 6 - ocTeonaHOe BeLecTBO

CTpoeHHe KOCTHOH TKaHH. KOCTW MO KpasM NlaKyHsbl
KoCTHBIE KJIETKH COCIUHSIOTCS MEXAy COOOH KIECTOYHBIMH OTPOCTKa-
mu. [I10THOE OCHOBHOE MedicKIemounoe eewjecmgo >STOW TKAHH CO-
NEPKUT KPUCTAJUIBl KalbIHEBBIX coiieil (ochopHOH M yronbHOIl Ku-
CJIOT, MOHBI HUTPAaTOB M KapOOHATOB, NMpPHUIAIOIIUE TKAHU TBEPAOCTh U
XPYHKOCTh, & TaK)X€ KOJUIAar€HOBBIC BOJIOKHA M OEJIKOBO-IIOJHCAXapHI-
HBIE KOMIUIEKCHI, IPUAAIONINE TKAaHU YyNIPYTOCTh U 3JIACTUYHOCTH (Ha 30%
KOCTHasl TKaHb COCTOMT M3 OpraHWYecKuX coeawHeHui u Ha 70% - u3
HEOPraHWYeCKUX: Kalblus (KOCTHas TKaHb-J MO0 3TOr0 3eMeHTa), doc-
¢dopa, marHus U ap.). B KOCTHOW TKaHU HUMEIOTCS raBepCOBHI KaHAJBI -
TpyOuaThie MOJIOCTH, B KOTOPHIX MPOXOJSIT KPOBEHOCHBIE COCYIIbI U HEPBBI.

Puc. 8.7. KocTHbIe KJIETKH:

ITonHOCTRIO chOpMUpOBaHHAS KO-
CTHas TKaHb COCTOHUT M3 KOCTHBIX IJja-
CTMHOK, UMEIOUIMX pPa3HYyI0 TOJUIUHY.
B oraenpHOI miacTHHKE KOJJIareHOBEIE
BOJIOKHA pacmoJjiaralorcsi B OJAHOM Ha-
MpaBJI€HUHU, HO B COCEJHUX IUIACTHMHKAX
OHU PAacCIOJOXEHbI MOJ YTJIOM Jpyr K
Npyry, 4YTO NpUAAeT KOCTHOM TKaHU
JIOTIOJIHUTENBHYIO MPOYHOCTbD.

B 3aBucuMocTH OT pacmoioXKeHUS
KOCTHBIX IUIACTHH pa3iudyaioT KOMNAakm-
HOe W zybuamoe KOCHIHOE 8eUiecheo. %z

B xoMnmakTHOM BeliecTBe KOCTHBIC Puc. 8.8. CTpoeHne oCTeoHAa:
IJIACTUHKU PacCHOJOXKEHBI KOHUCHTPU- 1- LIEHTpaJ'IbeII7l KaHan OoCTeoHa;
YECKMMHU KpYTraMH OKOJIO TaBEpCOBBIX 2 - NNAaCTUHKWU OCTEOHa;
KaHaJoB, 06pasys ocTeoH (cM. puc. 8.8). 3 -~ KOCTHas knetka (ocTeouut)
Mexy ocTeOHaMH HaxoJATCS BCTaBOYHbIE MJIACTHHKHU.
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Ty6uamoe BemweCTBO COCTOMT U3 TOHKHX, MEPEKPEIIMBAIOTCS Me-
KAy cO0O0i KOCTHBIX IUIACTUHOK U MEPeKIafnH, 00pa3yomux MHOXKe-
CTBO sAuyeek. HampaBieHue mnepekyjaguH COBIAAAeT C JUHUAMH OCHOB-
HBIX HAIPSDKEHUH, I103TOMY OHM 00pasyloT CBOJYATBIE KOHCTPYKLHU.

Bce xocTu cBepXy MOKPBHITH MJIOTHOW COEAMHUTENbHONU TKaHBIO -
HAJKOCTHHIEH, oOecreynBalonell TUTaHUEe U POCT KOCTEH B TOJIIUHY.

KupoBas TkaHb 00pa3oBaHa XUPOBbIMU KieTkamu (cM. c. 321) u
BBINIOJHSET Tpoduyeckyro (muratenbHylo), popmoodpasyomiyo, 3amnaca-
IOLIYI0 ¥ TePMOpPEryIupyoouyo GyHKIUH. B 3aBUCHUMOCTH OT THIA >KH-
POBBIX KIIETOK IOJpAa3JeNsieTcss Ha feyro (BHIOJHAET B OCHOBHOM 3ama-
caouyo QyHkuuw) u dypyro (ee riaBHas QyHKLUS - POU3BOJICTBO Te-
i JUIs NOJJIePXKAHUS TeMIIEPaTyphl TeJla )KUBOTHBIX BO BPEeMs CIISIYKH U
TeMIIepaTypbl HOBOPOXIECHHBIX MIJIEKOIMTAIOIMX).

PerukyasipHasi coeAMHHTeNbHAsl TKaHb - Pa3HOBHJIHOCTb CO-
eAMHUTENbHOI TKaHU, 00pa3ylolas, B 4aCTHOCTH, KPACHbIU KOCHIHbLI
MO032 - OCHOBHOE MECTO KPOBETBOPEHMS - WU JuUMGpamuuecKkue y3ibl.

MbllleyHasa TKaHb

Mplme4yHass TKaHb - TKaHb, COCTAaBJSIONIAs OCHOBHYIO Maccy
MBILIL )KUBOTHBIX W 4YE€JIOBEKa U BBIIOJHAIOAS JABUIaTENbHYIO (yHK-
U0, XapakTepu3yeTcs CIoCOOHOCThIO K COKpaLleHUIO (110 AeHCTBUEM
Pa3IUYHBIX pa3ApaxxuTesei) U MoClelyIolleMy BOCCTAHOBIEHUIO M-
HBI; BXOAMT B COCTaB ONOPHO-ABHUIaTEIbHOTO ammapaTa, CTEHOK IOJBIX
BHYTPEHHHX OpPraHOB, COCY/OB.

* Oco0eHHOCTH MBbIIIEYHOWH TKaHH:

* OHAa COCTOUT M3 OT/IEJIbHBIX MbIULEYHBIX 60J10KOH U oOnajaer
CBOICTBaMU:

* 030youmocmu (criocoOHa BOCHPHHHUMATBH pa3JpPaKEHUS U OTBe-

4aTh Ha HUX);
cokpamumocmu (BOJIOKHAa MOTYT YKOPauMBaThCsl U YMJIUHATHCA),

*  nposooumocmu (criocoOHA TPOBOJIUTH BO30YKIEHHUE);

* OTJeJbHBIE MBIIICYHbIE BOJIOKHA, IYYKH W MBILMIBI 0AeThl 000-
JOYKOW M3 COEIMHUTENbHON TKaHHM, B KOTOPOH MPOXOASAT KpOBe-
HOCHBIE COCY/Jbl M HepBbl. LIBEeT MBILII 3aBHCUT OT KOJHYECTBA
MPUCYTCTBYIOLIETO B HUX Oelika Muozioouna.

MbiieyHoe BOJOKHO 00pa30BaHO TOHYAHIIMMU COKPAaTHTEIb-
HBIMHM BOJIOKOHLIAMHU - MHOGHUOPHJJIAMH, KaXA0€ U3 KOTOPBIX Ipen-
cTaBisgeT cO00M pPEeryJspHYIO CUCTEMYy HHUTEH MOJIEKyl OEJIKOB MuUO-
3una (Oosiee ToyicThie) U akmuna (6onee TOHKUE). MBILIEYHOE BOJOK-
HO MOKPBITO BO30yAMMO# Ia3MaTHYecKoil MeMOpaHOW, MO CBOUM
JJEKTPUYECKIM CBOHCTBAM CXOJHOW ¢ MeMOpaHOW HEPBHBIX KJIETOK.

HcToYyHMKH HEPruu AJs MblIedHoOro cokpamenusi: ATO (oc-
HOBHOI1), a Takxe KpearuHpochar wnu aprunmHpocdart (mpu HEp-
TMYHOM MBIIIEYHOM COKpAILEHUH), 3arachl yrieBojoB B (opMme IIu-
KOr'eHa W JKHPHbIE KUCIOTHI (IPU MHTCHCUBHOW MBILICYHOH padote).
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e Tunbl MBINIEYHOH TKAHH:

* nonepeunononocamas (ckeaemnas); o0Opa3yeT CKEIETHYIO MYCKY-
JaTypy, MBILIIBI PTa, fA3bIKA, [JIOTKH, BEPXHEH 4YacTH MHUILEBOAA,
ropranu, quadparmMbl, MUMHYECKHE MBIIIIbI JTUIA;

* cepoeunasn-, oOpa3yeT OCHOBHYIO MacCy TKaHHU CEpAla;

* 21a0Kas; y HU3IIMX JKUBOTHBIX 00pa3yeT MPaKTHUYECKU BCIO MAacCCy
WX MBI, Y MO3BOHOYHBIX »UBOTHBIX BXOJIUT B COCTaB CTEHOK
COCY/IOB M MOJIBIX BHYTPEHHUX OPTaHOB.

CkeJieTHbIE (MONEPEYHONOJI0-
caTble) MBIIIIBI - MBIIIIbI, TPHKpPE-
IUIAIOIKECSS K KOCTSAM CKejeTa u
oOecreunBaloue JABMKECHHE TYJO-
Buia u koueunocreir (puc. 8.9). Co-
CTOSAT W3 IYYKOB, OOpa30BaHHBIX
MHOXXECTBOM JIUHHBIX (1-40 MM u
0oJyiee) MHOTOSJIEPHBIX MBIIICYHBIX MbIIIE€YHAs] TKAHb:
Bonokon nuamerpom 0,01-0,1 mwm, 1 - MbllIEYHOE BOMIOKHO; 2 - nnas-

HMEIIMX MHOIMEPEYHYI0 HcUYepueH- 'dTUYecKass MembpaHa (capkonem-
Ma), 3-mnodbunbpunnsl; 4-aapa

Puc. 1. Ilomepeuno-
1oJIocaTasi CKeJeTHast

I I

HOCTh (KOTOpas OOyCJOBIEHA pery-
JSPHO DPACIOJIOKEHHBIMH JPYI OTHOCHUTEIBHO JpPYra TOHKHMH MUO-
uobpunnamu).
*> Oco0EHHOCTH NMONEPEYHONO0JI0CATOH MbIIIEYHOH TKAHU:

* OHAa HWHHEPBUPYETCS CIMHHOMO3IOBBIMM HepBaMu (4Uepe3 IeH-

TPaJbHYI0 HEPBHYIO CUCTEMY),
* crmocoOHa K OBICTPHIM M CHUJIBHBIM COKPAIIEHHUSM,

* HO B Heil OBICTPO pa3BUBAeTCs yTOMIIGHHE, U JUis ee paboThl Tpe-
OyeTcst MHOTO DHEpIuUH.

CepaeyHnast MbIa o0pa3yeT OCHOBHYIO MacCy TKaHHM cepiua u
COCTOUT M3 IONEPEYHO HCYEPUYEHHBIX MHOPUOPHILI, HO OTINYAETCA OT
CKEJICTHOW MBILIIBI CTPYKTYPOH: B0I0OKHA y HEE PACIOJIOKEHbl He
napajijesibHbIM yYKOM, a 8emeéamcs, NPUYEM COCEJHHUE BOJIOKHA CO-
SAMHSIIOTCS JAPYr C APYrOM KOHEL[ B KOHEl, BCJIEJCTBUE 4YEro BCE BO-
JOKHA CEepACYHON MBIl 00pa3yloT edunyo cems. Kaxnoe BOJIOKHO
CeplleYHOH MBILIIBl 3aKJII0YEHO B OTACJIbHYI0 MeMOpaHy, a MeExIy
BOJIOKHAMM, COEJUHCHHBIMH CBOMMH KOHI[AMH, 00pa3yercs MHOXKECT-
BO OCOOBIX IMICJNEBHIX KOHTAKTOB (OJECTSAIIMX MOJIOCOK), IMO3BOJISIO-
LIMX HEPBHBIM HMMIIYJIbCAM IIOCTYNATh OT OJJHOT'O BOJIOKHA K APYIOMY.
*> Oco0EHHOCTH cepleYHOl MbIIIeYHON TKaHM:

* ee KIETKU coJepiKar OOJbIIoe YHCIO0 MUTOXOHJIPHIL;
* OHa o0najaer aemomamueii: CrocoOHa TEHEPUPOBATH COKPATHU-

TeJIbHBbIE MMIIYJIbChI 0€3 y4acTHs LEHTPaJbHON HEPBHOI CHCTEMBI;

* COKpAILaeTcsi HENPOM3BOJIBHO M OBICTPO;
* o0sanaer HU3KOH yTOMIIEMOCTBIO;
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" COKpalleHHe WIM paccllablieHHe CepJIeYHON MBIMIIbl Ha OJHOM
ydacTke OBICTPO paclnpocTpaHsAeTcs HO BCeH MbIIIEYHOI Macce,
obecreynBas OJHOBPEMEHHOCTb IIpoOIlecca;
rnanKaﬂ Mbllle4YHaAa TKaHb - pa3HOBHJIHOCTH MBIIEYHOH TKa-
HHU, XapaKTepHU3ymoIascs MEJUICHHBIM COKpalleHHEM U MEAJICHHBIM
paccinabienneM M oOpa3oBaHHas KJIETKaMH BepeTeHOOOpa3HoOH ¢op-
MBI (MHOT/1a Pa3BETBIEHHBIMU) JAIUHOH okoso 0,1 MM, ¢ OHUM SAPOM
B ILIEHTpE, B IUTOIIa3Me€ KOTOPBIX HAXOJATCS H30JIMPOBAHHBIE MHO-
¢bubpuiiel. B rmaakoi MbllIedHONH TKaHM MMEIOTCS BCEe TPH BHUAA CO-
KpPaTUTENIbHBIX OENKOB - aKTUH, MHO3UH M TPOITOMHO3HH.

I'maaxue MBIMIIBI JUOICHB NMONEPEYHOH HCYEPUYEHHOCTH, TaK Kak
Yy HHUX OTCYTCTBYET YNOPSJOYEHHOE DACIIOJIOXEHHE HHUTEeH aKTHHA U
MHO3HHA.

e Oco6eHHOCTU rnapkoi MbILLEYHON TKAHMU:
* OHAa UHHEPBUPYETCSA BEreTaTHMBHOH HEPBHOW CHUCTEMOW;
* COKpalaercss HEeNpOoU3BOJIBHO, MEMJIEHHO (BpeMs COKpAIICHHS - OT

HECKOJIbKUX CEeKYH]| 10 HECKOJbKHX MHMHYT), ¢ HEOOJBIION CHIION;

* MOJXET JI0JIr0 OCTaBaThCs B COKPAIEHHOM COCTOSHUM;
* MEJUICHHO yTOMJISETCS.

YV Hu3mmx (0ecrno3BOHOYHBIX) MXHBOTHBIX TIJIaJKas MbIIICYHAS
TKaHb 00pa3yeT BCI0 MacCcy HMX MBI (MCKIIOYEHHE - ABUTaTelbHas
MYCKyJIaTypa 4YWIEHHCTOHOTHX, HEKOTOPBIX MOJUIIOCKOB M 1p.). Y mHoO-
3BOHOYHBIX IUIaJIKME€ MBILIIBI 00pa3yrOT MbIIIEYHbIE CIIOM BHYTPEHHUX
opraHoB (IHILEBAPUTEIBHOIO TPAKTa, KPOBEHOCHBIX COCYAOB, IbIXa-
TEIBHBIX MyTeH, MaTKH, MOYEBOTO My3bIpa U Ap.). I'maxkas myckyna-
Typa MHHEPBHUPYETCs BEreTaTHMBHON HEPBHOW CHCTEMOIi.

HepBHas TkaHb
HepBHaA TKaHb - TkaHb XUBOTHBIX M YEJIOBEKa, COCTOSINAS W3
HEpPBHBIX KIETOK - Helponosé (TIAaBHBIX (PYHKIHMOHAIBHBIX JJIEMEHTOB
TKaHH) - U HaXOISAMIMXCSA MEXIYy HUMH KJIETOK HENPOrnuu (Bcrmomo-
raTeNIbHBIX KJIETOK, BBIMOJHSIOIUX MUTATEIbHYI0, OIOPHYIO H 3a-
muTHyo QyHkuun). HepBHast TkaHb 0Opa3yeT HepBHBIE Y3JIbI, HEPBHI,
TOJIOBHOW W CITMHHOM MO3T.

* OcCHOBHble cBOICTBA HEPBHOMN TKaHMU:
" 030youmocms (oHa criocoOHA BOCHPHUHUMATH pa3gpakeHUs U OT-
BeYaTh Ha HHX);
*  nposooumocms (CIOCOOHA TPOBOIUTH BO30YXIEHHUE).
®OYHKLUUU HEepBHOW TKAHW - peuenrtopHas M NPOBOJAHHKOBAS:
BOCHpHUATHE, NepepadoTka, XpaHeHHEe M Iepenada MHGOpPMAlUH, IIO-
CTynarllel Kak U3 OKpy’Kawuel cpeabl, TaK U U3HYTPHU OpraHu3Ma.

* HeMpoH - HepBHasi KieTKa, OCHOBHAs CTPYKTypHass U (YHKIHO-
HaJbHas €IMHUIA HEPBHOW TKaHM; 00pa3yercs U3 HKTOIACPMBI.
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Ctpoenue HeiipoHa. HelipoH cOCTOUT U3 mena 3Be314aTOM WIH
BEPETEHOBHU/IHON (OPMBI C OJTHUM SAJPOM, HECKOIBKHX KOPOTKHX BET-
BAIIUXCS OTPOCTKOB - OeHOpUMO6 - W OJHOTO JUIMHHOI'O OTPOCTKA -
akcona. Teno HelipoHa W €ro OTPOCTKH IPOHHU3BIBAET TycTas CeTh W3
TOHKUX HHUTEH - HelipomOpuaI; B €ro Tejae TakkKe HMEIOTCS CKOI-
neHust ocoboro BemectBa, 6oratoro PHK. Mexnay coboil paznnuyHbie
HEHPOHBI CBSA3aHbl MEXKKJIETOUHBIMH KOHTAKTaMH - CUHANCAMU.

CKomjieHus Tel HEHpOHOB 00pa3yloOT HEPBHbBIC Y3JIbl - 2AHAUU -
U HEpPBHBIE LEHTPHl CEPO2O Geu{ecmea TOJIOBHOTO W CIMHHOI'O MO3ra,
OTPOCTKM HEHPOHOB 00pa3yloT HEpBHBbIE BOJOKHA, HEPBBI U Oenoe
6ewjecmeo Mo3sra.

OcHoBHasi pyHKIHST HeiipoHa - ToJydYeHHWe, nepepaboTKa U Ie-
penaya Bo30yxaeHus (T.e. HGOPMALKHU, 3aKOAUPOBAHHON B BUIE 3JICK-
TPUYECKUX WIM XUMHYECKHX CHTHAJIOB) JPYTMM HEHpOHaM WM KIeT-
KaM JApyrux TkaHed. Helipon cnocobeH mnpomyckaTh BO30yXJIeHHe
TOJIBKO B OJIHOM HaIlPaBJICHUH - OT JEHJPHUTA K TEIy KJIETKH.

* HeiipoHsl 00/1a1al0T CEKPETOPHOH AaKTHBHOCTBIO: MOTYT BBIAEIATH
Meouamopvl. 1 20pMOHbI.

e Knaccupukanus HelpOHOB B 3aBHCUMOCTH OT UX (yHKIIHNH:

* YyBCTBUTeJbHbIE, UIU a(epeHTHBIE, HEHPOHBI NEPENAOT BO3-
Oy>KZeHHe, BBI3BAHHOE BHELIHMM pa3JipakeHHeM, OT mepudepuii-
HBIX OPraHOB Teja K HEPBHBIM IIEHTpaM;

* ABHratejbHble, WK 3¢ depeHTHBIe, HEHPOHBI NEepeIaoT ABUTa-
TEJbHbIE WJIH CEKPETOPHBIE MMITYJIbCHI OT HEPBHBIX IIEHTPOB K Op-
raHaMm Tena;

» BCTaBOYHbIe, WIM CMeIIAHHbIE, HEHPOHbI OCYIIECTBIAIOT CBSI3b
MEX]Y YyBCTBUTEIbHBIMH M IBUTATEIbHBIMH HEHPOHaMH; OHH 00-
pabaTeiBa0T MH(GOPMALNIO, TTOCTYIHUBIIYIO OT OPTaHOB YYBCTB IIO
YyBCTBUTEJIbHBIM HEpBaM, Iiepe-
KJIIOUAIOT MMITYJIbC BO30YXKICHUS
Ha HYXXHBIH JOBUTaTENbHBIA HEH-
POH U TNEpelarT COOTBETCTBYIO-
My UHGOPMALHIO B BBICIIHE OT-
JIeNIbl HEPBHOM CHCTEMBI.

e Kuaccupukanusi HeHpPoOHOB 10
YHUCIy OTPOCTKOB: YHUNOJAPHbIE
(raHrauu OCCMO3BOHOYHBIX), Ou-
nonapuvle, nCe6O0OyHUNONAPHbIE
u myasmunonsapusie (puc. 8.10).
JeHAPHTBI - KOPOTKHE, CUIBHO

Pa3BETBJICHHBIC OTPOCTKH HEHPOHOB,

obecreynBaroIue BOCIPHUATHE W MPO-

BEJICHUE HEPBHBIX HMIIYJIBCOB K TEIy

HelipoHa. He umeroT MuenuHoBoi 000-

m04kH (cM. c. 508) U cHHaNTHYECKHUX My3BIPHKOB.

Puc. 8.10. Pa3nuunbie
TUNbl HEWPOHOB:
a - YHHUNOJSIpHBIA; 0 - Oumoasp-
HBIif; € - TCeBJOYHUIOIAPHBIN;
2 = MyJ'll:Tlrll'[OJ'Iﬂle:lﬁ
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AKCOH - TIOKPBITBIH MHEIWHOBOW O00OJNOYKOW JIITMHHBIA TOHKHU
OTPOCTOK HEHpOHa, IO KOTOPOMY BO30YXZEHHE IepeNaeTcs OT JaHHO-
ro HeWpoHa APYrMM HEWpOHAM WM KJIETKaM APYTHX TKaHeH. AKCOHBI
MOTYT O0BEAMHATHCS B TOHKHE ITyYKH, a T€ B CBOIO Oodepenab - B Ooiee
TOJICTBIN IyYOK, HMOKPBITHIN 00miedl 000J09KOH, - HEpPB.

Cunanc (puc. 8.11) - cmemmanu-
3UPOBAHHBIM KOHTAKT MEXIy HEpPBHBI-
MU KJIETKaMH WIH HEPBHBIMH KIJETKa-
MH M KJIETKaMH HHHEPBHPYEMBIX TKa-
HEH U OpraHoB, 4yepe3 KOTOPBIH Iepe-
naercss HepBHbIH uMmmyisc. OOpa3oBaH
IByMs MeMOpaHaMH C Y3KOH IIeIbIo
Mexnay Humu. OmgHa MeMmOpaHa mpH-
HaJJIe)KUT HEPBHOW KIETKE, IOCHI-
nmafole curxan, apyras MemOpaHa —
KJIeTKe, NpuHuMamwlneil curnan. Ilepe-
Jaya HEPBHOT'O HMMITYJIbCa MPOHUCXOMHUT
C TOMOINBI0 XHMHUYECKHX BEIIECTB -
Meouamopos, CUHTE3NPYEMBIX B Iepe-
Jaloniell HepBHOHM KIIETKE MpPH MOCTYII-
JIEHUH 3JEKTPUYECKOT0 CHTHAA.

4
5
6

MeauaTtop - GU3HOIOIHYECKH aK-
TUBHOE BEUIECTBO (ALETUIXONMH, HO-
paipeHaTWH W 7p.), CHHTE3NpyeMoe B
HeHWpoHaxX, HaKalUIMBaeMoe B CIIEIH-
aJbHBIX Iy3bIpbKax cuHaNcoB u obec- Puc. 8.11. CtpoeHue cuHanca:
neyyBamNiee Iepefady BO30YXKICHUS é: n CTéAVIHI-IaarIT'IT'II'AVIqH%OC?agﬂ Hl?%g_
1epes CHHAIC C OAHOTO HEHPOHA HA y ° qohiag 5pnonnasMaTideckas
IpYrofl MM Ha KIETKYy APYrod TKaHHU.

ceTb; 2 - HelpoTpybouka; 3 - cu-
OcBoboxkaercs OyTCM DJK30IMTO3a M3 HanTUYeCKUe My3blpbku, CoAepxa-

OKOHYaHHWS aKcoHa  BO30yXZEHHOW  WME MEAMaTop - XMMUYEecKoe
(nepepatoLiei) HepBHOI KIETKH, W3- nzel:eaclBovllM?'lC%u;Sac'ﬂzlmIlc'l)mwecil
MEHACT TPOHMUACMOCTE  ILIasMaTHC- Hangmﬂeczaﬂ MgMGpa’Ha c rgkcaro—
cKon MeMOpaHbl NPUHUMAIOMIEH HEPB- anuoif ceTbio; 5 - CUHaNTMUECKas
HOHM KJICTKHM W BBI3BIBACT IIOSIBJIICHHUEC HA wenb, 6 - nocTcMHanTnyeckas
HEell moTeHnnanza BO30YKIACHHUS. MeMmbpaHa; 7 - 3epHuCTas 3HAo-
nnasmMatuyeckas cetb; 8 - Heiipo-
I'inanbHble KiIeTKH (Hedporausi)) dunameHTbl; 9 - MUTOXOHAPUS
- KJIeTKH HEpPBHOW TKaHH, HE CHOCO0-
HbIE HPOBOAUTH BO30YXKIEHME B BHIEC HEPBHBIX HMIIYJIbCOB, CIyXKa-
e JUIsl IepeHoca BENmECTB M3 KPOBH B HEPBHBEIE KJIETKH M 00paTHO
(murtatensHas ¢GyHKIUA), oOpasylomue MHEITHHOBBIE O0OJNOYKH, a
TakKe BBIMOJHSIIONIHE ONMOPHYIO, 3aIIUTHYIO, CEKPETOPHYIO U IpyTrue
¢bysxnuun. Obpasyrorcs u3 mMe3onepmbl. CoCOOHBI IENUTHCS.
laurnuii - rpynmna HEPBHEIX KIETOK (HEHPOHOB), OCYIIECTBISIO-
mast nepepaboTKy W MHTETPAMI0O HEPBHBIX UMIYJIHCOB.
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KpoBb, TKAHEBAsA XNAKOCTb U numda
N X 0COBEHHOCTU Y YenoBeka

KpoBb - 0JMH U3 BHUJOB COCIAMHHUTEIBHOW TKAHU; LUPKYJIHPYET
B KPOBEHOCHOH CHCTEME; COCTOWT M3 XHAKOHW cpenbl - maazmol (55-
60% o0Obema) - W B3BCIICHHBIX B HEH KICTOK - (POPMEHHBIX 3Ile-
MeHmo6 KpOBH (Ipumpoyumos, JeuKOUumos, mpomooyumos).

* CocTaB M KOJIMYECTBO KPOBH Y Pa3HbIX OPTaHHU3MOB Pa3iH4HbL. Y
YeJloBeKa KPOBb COCTAaBISAET OKoJo 8% oT obmiel maccel Tena (mpu
macce 80 kr oObeM KpOBH - 0OKOJO 6,5 1m).

Bonbinas 4acTh MMEHOLIEHCS B OpraHu3Me KPOBH LHPKYJIHPYET IO
OpraHu3My, OCTajbHas €€ 4acTb HAXOAUTCA B Oeno (JIETKUX, Ie-
YeHH W JIp.) U IOTOJHIET KPOBOTOK BO BpEMsI MHTCHCHBHOH MBI-
HIEYHOH paboThl U MPU KPOBOMOTEPSX.

KpoBb siBisieTcst OCHOBOIt [uisi 00pa3oBaHus APYTUX KUIKOCTEH BHY-
TpeHHeil cpebl opraHu3Ma (MEXKICTOYHOH KUAKOCTH M JTUMQHBI).
*> OcHOBHBbIe QYHKIHMH KPOBH:

* pIxareibHas (MEpEeHOC KHUCIOpOoJa OT OPraHOB IbIXaHHUS K JIpY-

MM OpraHaM U TKaHsSM OpraHH3Ma M IEepeHOC JBYOKHCH yriiepoja
OT TKaHEW K OpraHaM JbIXaHus);
nuTatenbHas (MepeHoC MUTATENbHBIX BEUICCTB OT MHUIEBAPUTEINb-
HOM CHCTEMBI K TKAHSIM);

BBIICNIUTENbHAS (IEPEHOC MPOAYKTOB OOMEHa BELIECTB OT TKaHEH
K OpraHaM BBIJICJICHHU);

3allMTHas (3aXBaT U MepeBapHBaHUE YYKEPOIHBIX U OpraHu3Ma
YaCcTHIl M MHKPOOPTaHM3MOB, 0Opa3oBaHHE aHmumesn, CIOCOO-
HOCTh K CBEPTBHIBAHHIO MPH KPOBOTEUCHUSX);

perynstopHas (IepeHOC TOPMOHOB OT JKeje3 BHYTPCHHEH Cekpe-
MU K TKaHSIM);

TepMoperyJsTopHas (MyTeM peryJsiud TOKa KPOBH 4epe3 KamuJ-
JpBl KOXH;, OCHOBaHa Ha BBICOKOH TEMJIOEMKOCTH M TEILIONPO-
BOJIHOCTH KPOBH);

* roMeocrtaruuyeckas (y4acTByeT B MOJJCPKAHHH IOCTOSHCTBA

BHYTpPEHHEH CpeJibl OpraHu3Ma).

Mna3sma - OJIEJHO-KENTast KUAKOCTh, COCTOSINAs U3 BOJBI U pac-
TBOPEHHBIX U B3BEUICHHBIX B Hell BeliecTB (B IIa3Me 4eJ0BEeKa OKOJO
90% Boxbl, 9% OenkoB u 0,87% MHHEpPaNbHBIX COJIEH W T.Z.); OCyIIe-
CTBJISIET TMEPEHOC pPAa3IMYHBIX BEIIECTB W KJIETOK II0 OpraHuzMy. B
YaCTHOCTH, OHa HepeHocHT okoio 90% nByokncH yriepojia B BHIE
KapOOHATHBIX COCIMHCHHM.

* OCHOBHble KOMMNOHEHTbl NNna3Mbl:

" Oenku (pUOPUHOTeH W MPOTPOMOUH HEOOXOAMMBI Ui obecmede-

HHUsSI HOPMaJbHON CBEPTHIBAEMOCTH KPOBH;

Oenok anbOyMHH NpHUIaeT KPOBU BSI3KOCTH M CBS3BIBACT NPUCYT-
CTBYIOIIMI B HEH KalbLUil;



330 > CuopaBounuk nmo BHOJIOTMU <

* a-rJao0YyJIMH CBS3bIBACT THPOKCUH U OMIUPYOUH;
* (3 -r100yaMH CBI3BIBACT )KEJIE30, XOJIECTEPOs U BUTaMUHEL A, b u K;
* y-rJo0yJauHBbI (Ha3blBacMble AHTHUTEJIAMH) CBSI3bIBAIOT aHTUTCHBI
U WIPAIOT BXKHYIO POJIb B UMMYHOJIOTHYECKUX PEAKLHUAX OpraHU3Ma.
ITnazma nepenocut okosio 90% AByoKHCH yriepoja B BHIC Kap-
GOHATHBIX COCIUHEHHIA.
ChIBOPOTKA - 3TO Mmia3Ma 6e3 GuOpuHOTreHa (HE CBEPTHIBAETCS).

e DPUTPOUHUTHI - KPACHBIC KIETKH KPOBU y MO3BOHOYHBIX M HEKOTO-
pBIX 0ECIO3BOHOYHBIX KHUBOTHBIX (HMTIIOKOXKHX), COJEpKAIIHE Ze-
Moznooun n GEepMEHT Kapboanzuopazy W ydacTBYIOUIME B TpaHC-
[OPTE COOTBETCTBEHHO KHCIOPOJa W YIJIEKUCIOro rasa 1o opra-
HU3MY W B HOJJEpKaHUM YpoBHS pH KpPOBH MOCPEICTBOM TI'€MO-
rno6uHoBOrO Oydepa; onpeneNsioT IBET KPOBHU.

KonuuecTBO SpUTPOLUUTOB B OJHOM KyOHYECKOM MHILIUMETPE
KpOBH y 4eJOBEKa COCTaBIsAET 0K0o 4,5 MiH. (y )KEHIIHUH) U 5 MiH. (y
MYKYHH) ¥ 3aBUCHUT OT BO3pPAcTa M COCTOSIHHS 3/I0POBbsI; BCErO B KpO-
BH YE€JOBEKa HACUUTHIBAETCS B CPeaHEM 23 TpPJH. SPUTPOIUTOB.

¢ OCo0eHHOCTH CTPOEHHUS IPUTPOIUTOB:

* y YeloBeKa OHH UMEIOT (OpPMY JBOSKOBOTHYTBHIX IHUCKOB JAHAMET-
poM 0Ko0Ji0 7-8 MKM (HEMHOTO MEHbIIE JUAMETPa CaMbIX Y3KHX
KalmIsIpoB);

* WX KJETKU He umerom A0pa;

* MeMmOpaHa KJIETOK 3JacTUYHA U JIETKO AedOopMHUpYeTCs;

* KJIETKH COJIEPXAaT 2eM02100uH - crienupuIecKuil Oenok, CBsI3aH-
HBI C aTOMOM jKeJjesa.

O6pa3oBaHue IPUTPOLHUTOB: PPHUTPOIUTH 00pa3yroTCcs B Kpac-
HOM KOCTHOM MO3Te€ IUIOCKMX KOCTeH TI'pyIuHBI, depemna, pebep, mo-
3BOHKOB, KJIOYHUIl U JIONATOK, TOJOBOK JJIMHHBIX TPYOUaTHIX KOCTEH; y
sMOpHoHa ¢ eme He CHOPMUPOBABIIUMHUCS KOCTSIMU DPHUTPOIUTHI 00-
pasyroTcs B medeHu u ceneseHke. CkopocTH o0pa3oBaHMs U paspylie-
HUSL SPUTPOLHUTOB B OpraHW3Me OOBIYHO OJAMHAKOBHI M IOCTOSHHBI (Y
4eJloBeKa - MpuMepHO 115 MIH. KJIETOK B MHUHYTY), HO B YCIOBHAX
HU3KOTO COJEpPKaHUSA KUCIOPOJa CKOPOCTh 00pa3oBaHUS 3PUTPOLH-
TOB BoO3pacTaeT (Ha ITOM OCHOBAaH MEXaHHM3M aJaNTallMd MIEKOIH-
TAIOMIUX K MOHMKEHHOMY COJEpXKAaHHUIO KHCIOPOJa B BEICOKOTOPEE).

Pa3pyuienne 3pHTPONMTOB: 3PUTPOLUTHI Pa3pymIAIOTCS B MEYECHU
WJIN Cele3eHKe: MX OeIKOBBIE KOMIIOHEHTH PAaCHISIIAIOTCS HAa aMHHO-
KHMCIIOTBI, @ BXOJAIIEE B COCTAB IreMa Xkejle30 yJIep KUBAETCs IEYEHbIO,
XpaHHUTCS B Hell B cocraBe Oenka (eppUTHHA M MOXKET HCIIOIB30BaTh-
cs mpu 0o0pa3oBaHMU HOBBIX JIPUTPOIUTOB W IPH CHHTE3€ LUTOXPO-
MoB. OcranbHas 4acTb reMorjioOuHa pacmieruisercs ¢ oOpa3oBaHHEM
MATMEHTOB OMiIMpyOnHa M OMIMBEpIHHA, KOTOPHIE BMECTE C JKEITYbIO
BBIBOAATCS B KHIIEYHUK W NMPUIAIOT OKPACKY KAJOBBIM MaccaM.

> JKuBoTHble < 331

FeMoOrao0uH - OBIXaTENbHBIH MHUTMEHT, COJCPKAIMHUICI B KPOBHU
HEKOTOPBIX KXUBOTHBIX U YEIOBEKA; MPEJACTABISET cOO0H KOMILIEKC W3
CIIOXKHBIX OCIKOB U remMa (HeOEIKOBOTO KOMIIOHEHTA reMOrjJo0uHa), B
COCTaB KOTOPOTO BXOAMT Xkene30. OcHOBHas (QYHKIHUSA - MEPEeHOC KH-
cilopoia 1o opraHu3My. B yuacTkax ¢ BBICOKOW KOHIeHTpanuei 0,
(HampumMmep, B JIETKUX Y Ha3eMHBIX KUBOTHBIX WJIH B jkaOpax pbeIO) remo-
IJIOOWH CBS3BIBACTCS C KUCIOPOJOM (MpeBpalasich B OKCHTeMOTIO00WH)
U OTJAeT €TO B yJacTKax C HU3KOW KoHHeHTpamueil 0, (B TKaHAX).

KapOoanruapasza - ¢gepMment, obecnmeduBaloOmuil TPAaHCIOPT yT-
JICKHCJIOTO ra3a 1Mo KpOBEHOCHOW CHCTEME.

AHemus (WM MaJIOKPOBHE) - COCTOSIHUE OpraHU3Ma, IPU KOTOPOM
YMEHBIIAETCS YUCIO SPUTPOIUTOB B KPOBH WM CHIDKAETCS COAEpxKa-
HUE B HUX reMOIJIOOWHA, YTO MPHUBOJUT K KUCIOPOJHOW HEJOCTATOYHO-
CTH M, KaK CJIEICTBHE, K CHU)KCHHI0O MHTEHCUBHOCTU cuHTe3a ATO.

o JlelikouuThl, TN Oejble KPOBSIHbIE KJETKH, - OCCIIBETHBIC KJIET-
KM KpPOBH, CIIOCOOHBIE K 3aXBaThIBaHUIO ((paronmTosy) M IepeBa-
PHUBaHUIO YYXXEPOJHBIX JUISI OpraHH3Ma OCIKOB, 4acTUIl H 0oJe3-
HETBOPHBIX MHKPOOPTAHU3MOB, a TakKXe K OOpa3OBaHUIO aHmMU-
men. UrpaioT BaxHYIO pONIb B 3allUTE€ OpraHu3Ma OoT Ooje3HeH,
obecreunBarOT BEIPa0OTKY HUMMYHHTETA.

* OCO0EHHOCTH CTPOEHHS JEeHKOUMTOB:
* II0 pasMe€paM HNpEeBOCXOAAT DPUTPOLUTHI;
* HE MMEIOT MOCTOSHHOH (OpPMEI;
®* KICTKH UMCIOT SAApPO;
* CIIOCOOHBI K JICJICHUIO;

* CIOCOOHBI K CaMOCTOATCIBHOMY aMC6OI/I,Z[HOMy NEPCABUKCHUIO.

JlefikouuThl 00pa3ylTCcs B KpPacHOM KOCTHOM MoO3re, THMYcCeE,
nuM(paTHYECKUX y3JIax, CEJe3eHKe;, MPOAODKHTEIbHOCTh UX KHU3HHU CO-
CTaBISICT HECKOJIBKO JHEH (Y HEKOTOPBIX BHJOB JEHKOLUTOB - HECKOJIBKO
JIeT); pa3pyLIaloTCs B CENE3CHKE, 04araX BOCHAJICHUS.

JIefiKouUTBl MOTYT NPOXOJUTh CKBO3b HEOOJBIINE OTBEPCTHS B
CTEHKaX KaluUIIpoB; OOHAPYKHBAIOTCS KAaK B KPOBH, TaK U B MEXK-
KIETOYHOM IPOCTPAHCTBE TKaHeid. B I MM’ KpoBH uemoBeKa HACUHTHI-
Baercs npumepHo 8000 n1eHKOIMTOB, HO ATO YHCIO CHUIBHO H3MEHSET-
Csl B 3aBUCHUMOCTHU OT COCTOSIHUSI OpraHH3Ma.
¢ OCHOBHBIE THINBI JIEKOLUTOB 4YeJ0BeKa: 3eprHucmoule (TpanHylio-

LNTH) WU He3epuucmule (arpaHyJIOUTEH).

* 3epHHCTHIE JeHKOUUTHI, WK I'PAHYJIOHUTHI, 00pa3yloTcs B Kpac-
HOM KOCTHOM MO3r€ U COJEpXkaT B LUTOIUIA3ME XapaKTepHbIE Ipa-
HyNBl (3€pHA) W s7Apa, pa3feleHHBIE Ha JOJIH, KOTOpPbIE CBS3aHBI
Ipyr ¢ JOpyroM MONAapHO MM IO TPU TOHKMMH II€PEMBIYKaAMH.
'maBHas ¢yHKIHS TPaHYJIOLHUTOB - 60phba ¢ MPOHHKIIUMH B Op-
FaHU3M 4YyXXEpOJHBIMU MHUKPOOPraHU3MaMHU.
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IIpu3HaK, OTIMYAKO MU KPOBb )KEHIIMHBI OT KPOBH MYKYHHBI:
B TI'PAaHYJOLUTaX KPOBH JKCHIIUH OT OJHOH W3 J0JIeH sjapa OTXOIHUT
OTPOCTOK, UMemui popmy OapabaHHONH MaTOUKHU.

e @®opMbl IpaHYJOUMTOB (B 3aBUCUMOCTH OT OKpallMBaHHUS TIpa-
HYJl LHUTOIUIa3MBl OMpEAENeHHBIMU KPAaCHTEISIMU): Helmpoguol,
903uHOpuNbl, Oarogunpt (BCe OHU HA3bIBAIOTCA MHMKpodaramu).
HejliTpoduabl ocymecTBIsAIOT 3aXBaT U IepeBapUBaHue OakTepuii;

OHH cOCTaBIAIOT 0KoJo 70% oT oOmero ymcna JeHKOUUTOB; MX TIpa-
HYJBl OKPAlIMBAIOTCSH OCHOBHBIMU (CHHUMH) U KHCIBIMH (KPacHBIMH)
KpacuTeasiMd B (pHOJETOBBIH LBET.

Jo3uHopuIABl YPPEKTUBHO MOTIOMIAIOT KOMIUJIEKCH aHmuzen -
anmumeno b\ onn 00bIYHO cocTaBIsAOT okoso 1,5% Bcex ne#komu-
TOB, OJAHAKO NpPH AJJIEPTHUYECKUX COCTOSHUAX HX KOJIHYECTBO PE3KO
BO3pacTaeT; npu oOpaboTKe KHCIBIM KpacHUTEIeM 303MHOM HX TpaHy-
JIbl OKPALIWBAIOTCSA B KPAacHBIM LBET.

Ba3oduabl BeipabaTHBaOT remapuH (MHIHOUTOP CUCTEMBI CBEp-
TBIBAHHUS KPOBHM) M FMCTAMHH (TOPMOH, PeryJUpYIOIIHH TOHYC Triaj-
KHX MBIIII U BBIACIIEHHE JKEIYyIOUYHOI'0 COKA); cOocTaBIA0T okoio 0,5%
BCEX JEHKOIIUTOB; OCHOBHBIMU KpPAacUTENIMHU (TUIIAa METHUJIECHOBOTO CH-
HEro) UX T'PaHyj]bl OKpAalIMBAaIOTCS B CHHUH IBET.

* He3epHucTble JelKOUMTHI, UIN ArPaHYJOUHMTHI, COIEPKAT KPYII-
HOE OKpYIJIOE HJIH OBAJbHOE AP0, KOTOPOE MOXET 3aHHUMaTh
MOYTH BCIO KJIETKY, U HE3EPHHUCTYIO IIUTOIUIA3MYy.

e @opMBblI arpaHyJOUMTOB: MOHOUUMb U AUMPOYUMDBL

MoHouuTsl (Makpodaru) - Hanboaee KpyIlHble JEHKOIUTHI, CIO-
CcoOHBIE MUTPHPOBATH YEPE3 CTEHKU KANHIIAPOB B OYAard BOCMAICHHUS
B TKaHfAX, TI€ OHM aKTHBHO (HarouuTHPyIOT GaKTEpUH W APYrue Kpyn-
Hbl€ YaCTHULBI. B HOpMe MX KOJIMYECTBO B KPOBH UEIOBEKAa COCTABISIET
okono 3-11% oT o6mero uucia JeHKOLUUTOB U BO3pacTaeT MPH HEKO-
TOpBIX 3a00JIeBaHUSIX.

JluMpouuTHI - cCaMble MEJIKHE M3 JEUKOLUUTOB (HEMHOI'O KpyIHEe
9PUTPOLMTOB); HMMEIOT OKpPYriayo ¢opMy H COAEpXkKaT OYEeHb Mallo
HUTOTIAa3Mbl; CIOCOOHBI BBIPaOaTHIBAaTh AaHTHTENA B OTBET Ha MoMaja-
HUE B OPTraHM3M UyKepOITHOTO OeliKa, y4acTBYIOT B BEIpabOTKE HMMY-
Hutera. OOpasyooTcs B NUMGATHYECKHUX Yy37aX, KPAaCHOM KOCTHOM
MO3Te, Cele3eHKe; COCTaBIAIOT 0kKoJio 24% oT obmiero uucia jgeiko-
IUTOB; MOTYT XKUTh OoJiee AECITH JeT.

Jleiiko3 - 3aboyieBaHHE, IPU KOTOPOM B KPACHOM KOCTHOM MO3T€
Ha4YMHAeTCs] HEKOHTPOJHpyeMoe 00pa3oBaHHME MNATOJNOTHYECKH H3Me-
HEHHBIX JIEHKOIHUTOB, COAEp)XaHUE KOTOPHIX B 1 MM" KpOBH MOXKET
npocturath 500 ThIC. M Oonee.

e TpomGouuTsl (KpOBsiHbIe NJIACTHHKH) - 3T0 (GOpMeHHBIE 3ie-

MEHTBl KpPOBH, MpPEACTABIAIONINE COOOH KISTKM MiIM (parMeHTH
KJIETOK HENpPaBHJIBHON (GOpPMBI M cojepiKallhe BEIeCTBa, ydacT-
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ByIOIIME B ceéepmyléanuu Kpoeu. OOpa3yloTcs B KPacHOM KOCT-
HOM MO3T¢ M3 KPYMHBIX KJIETOK - Merakapionutos. B 1 MM xpo-
BH HaxoauTcsa npumepHo 250 Teic. TpomOouuToB. PaspymarTcsa B
cele3eHKe.

* Oco0eHHOCTH CTpOeHHs TPOMOOLMUTOB:
* pa3Mepbl NPUMEPHO TaKHe Xe, KaK ¥ y 3PUTPOLUTOB;
* HMEIOT OKPYIJIYIO, OBAJIbHYIO WIH HENPAaBUIBHYIO GopMY;
* KICTKH HE UMEIOT A1pa;
* OKpYXEHB MeMOpaHaMH.

CBepThiBaHHE KPOBHM - LENHOW IMpollecC OCTAHOBKH KpOBOTEYE-
HUsL nyTeM (epMeHTaTUBHOTO (GopMupoBaHUs (GUOPUHOBBIX TPOM-
00B, B KOTOPOM NPHUHUMAIOT y4acTHE BCE KIETKH KPOBHU (0cOOEH-
HO TPOMGOILHTEI), HEKOTOpbIe Genku muasmel, HoHbl Ca’’, cTeHka
cocyZla M OKpyXarolas cocCyJl TKaHb.

* DTanbl CBePTHIBAHUSI KPOBH:

* Tpu paspbiBe TKaHEH, CTEHOK COCYJOB M T.N. Pa3pyHIaloTCsl TPOM-
6ouMTHI, BHICBOOOXKIass (epMEHT TPOMOOMJIACTHH, KOTOPBIH
UHUIUHUPYET MPOLEcC CBEPTHIBAHUSI KPOBH;

+ mog Bo3aeiicTeueM moHos Ca’’, BuramMuHa K M HEKOTOPBIX KOMIIO-
HEHTOB IJTa3Mbl KPOBM TPOMOOIUIACTHH TNpEBpaN[aeT HEAKTHBHBIIH
¢depmeHT (6es10K) MPOTPOMOUH B aKTHBHBIH TPOMOUH;

TpoMGHH TpH yuactun nouoB Ca’' MHMIMEpYeT mpeBpaiieHHe (uo-
PHMHOreHa B TOHUYalIllie HUTH HepacTBopuMoro Oenka pubpuHa;

* ¢ubpun obpasyromero ryduatyio Maccy, B IOpax KOTOpOW 3a-
CTpeBalOT (OPMEHHBIC IEMEHTBl KPOBH (IPUTPOLUTHI, JTEHKOUTHI
u ap.), o0pa3ys CrycTOK KpoBU - Tpom0O. TpoMmMO MmIOTHO 3aKymo-
pUBAET OTBEPCTUE B COCYJI€, OCTAHABINBAsA KPOBOTCUCHHE.

* OCo0eHHOCTH KPOBHM HEKOTOPBIX IPYNN KHBOTHBIX

* B xpoBu KOJBYATHIX YepBeii TeMOTIOOMH MPUCYTCTBYET B PACTBO-
PEHHOM BHJE, KpOME TOTO, B HEl IUPKYIHPYIOT OECIBETHBIE aMe-
6ouAHBIE KIETKH, BBIMOJIHAIOIMHNE 3aIUTHYI0 QYHKIHUIO.

* VYV YJIeHHMCTOHOTHX KPOBH {eemonumepa) OecluBETHAs, HE CONEPKUT
reMorno0nHa, uMeeT OeclBEeTHbIE aMeOOHWAHBIEC JIEMKOUTH U CIy-
KHUT JJIs1 TPAHCIIOPTA MUTATENbHBIX BEUIECTB M MPOIYKTOB MeTabo-
nu3Ma, MOAJEeXaMUX dKCKpennn. B kpoBu kpaboB, oMapoB U HEKO-
TOPBIX MOJUIIOCKOB BMECTO Te€MOTJIOOMHAa MPUCYTCTBYET CHHE-3€-
JEeHBIH THTMEHT 2eMOUUAHUH, CONEPKAIINA MeJIb BMECTO JKeie3a.

* VYV pb10, amduodunii, penTUIMHA U NTHI B KPOBH MMEIOTCS 3PUTPO-
IUTBI, KOTOPBIE COAEpPKAT FeMOTNIOOMH M (B OTIMYHME OT 3PUTPO-
IUTOB YEIOBEKAa) UMEIOT SAAPO.

e TkaHeBas (MeKKJeTOYHAfA) *KHAKOCTh - OJUH M3 KOMIIOHEHTOB
BHYTpPEHHEH cpeJbsl OpraHHM3Ma; OKpPYy»XKaeT BCe KJIETKH OpraHu3Ma,
MO0 COCTaBy CXOJHA C MJIa3MOW, HO MOUYTH HE COAEPKHUT OEIKOB.
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OO6pasyercss B pe3yibTaTe IPOCAYMBAHMSA IUIa3Mbl KpPOBU uepe3

CTeHKH KanuuisipoB. OGecreunmBaeT KICTKHM MUTATEIbHBIMH Bellle-

CTBaMHM, KHCIOPOJOM, FOPMOHAMHU M Jp. M YAAIseT KOHEUHBIE NpPO-

JIYKTBl KJIETOYHOT'O OOMEHa.

3HauuTeNbHAsA 4acTh TKAHEBOH XHAKOCTH BO3Bpamaercs o0paTHO
B KpOBsiHOe pycno myreM auddys3uu, nub0 HEMoCpeiCTBEHHO B Be-
HO3HBIE KOHIBI KaNMUIAPHOH ceTH, nmubo (OoxbIras yacTb) B 3aMKHY-
Thl€ C OJHOr0 KOHIA IUMdaTHUecKHe KamuIspbl, 00pa3ys aumgy.

e Jlumda - oxuH M3 BHUIOB COCIAMHUTEIBHOW TKaHM; OECIBETHas MWIH
MOJIOUHO-0eas )KUIKOCTh B OpraHU3Me I03BOHOYHBIX )KMBOTHBIX,
6yin3Kasi 10 COCTaBy K IIIa3Me KPOBH, HO ¢ MEHbIIHMM (B 3-4 pa3a)
KOJIMYECTBOM O€NKOB ¥ OOJbIIMM KOJHMYECTBOM JHM(OLUTOB,
LHUPKYJIUpPYIOIas 1Mo JTUM(aTHUIeCKUM cocyldaM M oOpasyromascs
U3 TKaHEBOI JKUIKOCTH.

* BeoInoaHseT TpaHCHIOPTHYIO (TpaHCHOPT OENKOB, BOABI M COJCH U3

TKaHHU B KPOBb) U 3AIIUTHYIO (QYHKIHUH.

* OObpeM nuMOBI B opraHu3Me deimoBeka 1-2 .

I'emosimmda - OccuserHas wiu ci1abo OKpalleHHas JKUAKOCTb,
LUPKYJIUPYIOIIas B COCYJaX WIM MEXKJIETOUYHBIX IOJOCTSIX MHOTHX
06ECII03BOHOYHBIX JKMBOTHBIX, HMEIONIMX HE3aMKHYTYI KPOBEHOCHYIO
cucTeMy (WIEHHCTOHOTHE, MOJUIIOCKM M Ap.). YacTo cOIep:KUT IbIxa-
TeJIbHbIC MUTMEHTH (T€MOLMAHHMH, TeMOTJIO0HNH), KJIETOUHBIE 3JIEMEHTHI
(ameboLUTBI, PKCKPETOPHBIE KIETKH, PEXEe 3pUTPOLuUTH) U (y psna Ha-
CEKOMBIX: 0O0XbUX KOPOBOK, HEKOTOPBIX Ky3HEUMKOB M JAp.) CHJIBHOJCH-
CTBYIOLIME s/bI, 00YCIOBIMBAIOIINE UX HECHEJOOHOCTD Ul XHIHHKOB.
Ob6ecneunBaeT TPaHCIOPT I'a30B, MUTATENbHBIX BEIIECTB, MPOLYKTOB.

I'eMouHMaHMH - MeIbCOACPKAIUN JBIXaTENbHBIII IMIMEHT TOIY-
6oro mBera, cojaep)Kaluiics B reMoiauMde HEKOTOPBIX OECIO3BOHOY-
HBIX JKABOTHBIX M 00€CIEeYNBAIOMINI NEePEeHOC KUCIOPOIa.

8.3. OpraHbl )XMBOTHbIX U YyesioBeKa

OO01iue HNOHATHUSA

OpraH - 3Tt0 Oonee wim MeHee 000COOJEHHAs YacTh MHOTOKJE-
TOYHOTO OpraHM3Ma, Hecyllas ONpelelcHHYI (yHKuuo. Oprassl
00pa3yrTcs B mpoiecce dMOPHOHAIBHOTO pa3BuTHsi opraHuszma. Co-
CTOSAT W3 HECKOJBbKHUX BHUJIOB TKaHEH, HO ¢ TMpeobiafaHHEeM OIHOTO
WK JBYX BHJIOB.

BpeMeHHBbIe OpraHbl - OpPraHbl, MMCIOMIMECS Yy 3apOobllia HIIH
JUYMHKE ¥ UCYE3AI0IIHEe Y B3POCIOr0 XKMBOTHOTO, 3aMEHSSACh JPYTH-
MH 00pa3oBaHUSAMH {npumMepbl: BPEMEHHbIC SMOPHOHAJIbHBIC OpPraHbI -
XOp/a y MO3BOHOYHBIX, JXAOCPHBIC IIEIH HAa3eMHBIX [TO3BOHOYHBIX;
BpEMCHHbBIC JTUYMHOYHBIC OPTaHbl - HapYXKHbIC KaOpbl M XBOCT TOJIO-
BACTHUKOB JIATYIIKH, TPaxehWHbIC xKabpbl THUHHOK HACEKOMBIX, «MacKa»
JUYUHOK CTPEKO3HI).
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I[MocTosiHHBIE OPraHbl XapaKTEPU3YIOT B3POCIOE KXUBOTHOE.

PynuMeHTapHBIE OpPraHbl - yIpOUICHHBIE, HEJIOpa3BUTHIE, yTpa-
THBIIME CBO€ (PYHKIIMOHAIbHOE 3HAYCHUE W COXPAaHWBIIHECS B BHIE
HE3HAYUTENBHBIX OCTAaTKOB - PYAHMMEHTOB (npumepsl: YIIHBIE MBIIIIBI
YeIoBeKa; PyAMMEHTApPHBIH TOSC 3aJHUX KOHEYHOCTEH KHTOooOpas-
HBIX; TJla3a y MEHOIEePHBIX W POIOMINX XUBOTHEIX).

AHaJjiorusi - Mopdonoruueckoe CXOACTBO B CTPOCHHUHU Tela U €T0
OTAENBHBIX YaCTEH W/WIM OPraHOB, HE SBIIONIEECS YHAaclleIOBaHHBIM
OT 00IUX NPEeAKOB (npumepsl aHAJOTUYHBIX OPraHOB: kKaOpbl paka u
XKaOpbl PBIOBI, KPBIIO 0a00YKH W KPBIJIO MTHIE).

I'omoutorust - CX0JACTBO B CTPOCHHHM M COOTHONIEHWH YacTed op-
raHOB Y OPTraHW3MOB Pa3JIMYHBIX BHAOB, OCHOBAaHHOE Ha OOIIHOCTH X
MIPOUCXOXKACHHS (npumepsl TOMOJOTHYHBIX OpPraHOB: HOTa SIIEPHUIHI,
KpPBUIO NTHUIBI, JACT KUTA).

CucTemMa OpraHoB - TpyINa OpPTaHOB, OOBEIUHEHHBIX BBINIOTHE-
HHEM OJHOW OmpeneleHHOW (YHKIUH, pa3BUBAIOIIHUXCI U3 00IIero
9MOpPHOHANBHOIO 3a4aTKa U CBA3AHHBIX MEXAy co0oil (npumepwi: nu-
[eBapuTeNbHAsl CHCTEMa, KPOBEHOCHAs cucTeMa M T.1.). CBs3b MEXKAY
OpraHaMH OJIHOM CHCTEMBHI SBISETCS B OCHOBHOM (DH3HMOIOTHYECKOIT
(BHYTpHCEKpETOpHasl CHCTEMa, MYCKyJlaTrypa, OpraHbl 4yBCTB, HHOTJAa
CKeJIeT), HO MOXET BBIPaXXaThCs M B MOP(OIOTHIECKOM 00BEIUHEHUH
(BBIOENMTENBHAS, TI0JIOBAs CHCTEMA U T.[.).

¢ OCcHOBHbIE CHCTEMBbI OPTraHOB BBICHINX *KUBOTHBIX:

MOKpPOBHA,
OTIOpHO-ABUTATEIbHAS,
MAnIeBapuTeIbHas,

* KpOBEHOCHas,

* nuMmdarudeckas,

e cHcrema razoo0MeHa (IbIXaTenbHas),
BBIJICIUTENbHAS,

* HepBHaf,

* OpraHbl YyBCTB,

* DHJIOKpPUHHASI,

* 10JOBafd.

MokpoBbl TEaa

ITokpoBHasi cucTeMa - CHCTEMa OPraHOB, NOKPHIBAIOIIUX CHa-
PYXKH Tela SKUBOTHEIX M 3allMINAIOINIMX HX OT HeOIarompHsTHBIX
BHEIIHUX BO3JeicTBUil (Temia, X0J0Xa, BPEeIHBIX MHKPOOPTaHH3MOB,
MEXaHUYECKUX IOBPEKACHUHA H T.I.).

ITokpoBBI GONBIIMHCTBA XUBOTHBEIX COCTOSAT U3 HAPYXKHOTO CIIOSA -
nudepmuca (cM. ¢. 317) U BHYTPEHHETO CJIOS - AepMbl (WIH KOPHY-
ma). CooOlieHHe >KUBOTHOTO C BHEIIHEH Cpemoil ocymiecTBiseTCs
4yepe3 3KTOJEPMY, OCHOBHbIE (QYHKIMHM KOTOpOH (ocobeHHO y Oecmo-
3BOHOYHBIX XXHBOTHBIX) - BOCIPHUATHE Pa3ApakeHUs] M 3allWTa.
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VY 6ecnozeonounvix >MUAEPMUC OJHOCIONHBIN.

Y Huzmux ocueommulx W JAUYUHOK 6ecno36oHounbix (Kpome
YJICHUCTOHOTHX W HEMATOJ]) SMUJIECPMHUC MEpUATEIbHBINA (CHaOXEH pe-
CHUYKAMH).

DuuaepMuc MOXET NPOAYIHPOBATH 3AIMUTHYIO Kymukyay (Hema-
TONBI, KOJbYAThIE YEPBH W Jp.) WIH pakoeuny (MOIIIOCKH), 00Opa-
3YIOIUX HapyycHulii ckeirem (cM. c. 339); y YWICHHCTOHOTHUX KyTHKY-
na obpa3oBaHa W3 XUTHHA. B snuaepmuce 6eCrO3BOHOYHBIX pacroja-
rarloTcsl OJHOKJIETOYHBIE JKeJIe3bl Pa3INYHOTO0 HAa3HAUYEHHsS: CIHU3UCTEHIE,
SITOBUTHIE, BOCKOBBIC U T.JI.

B mokpoBax Konvuamwix uepeeil, 2071060HOZUX MONIIOCKOE T U2-
JIOKOJCUX VIMEETCSI CJIOW COEAUMHUTENbHON TKaHU. Y WIJIOKOXKHUX B
3TOM ciioe (OPMHUPYETCS W3BECTKOBBIH KOXKHBIN CKEJNET.

Koxa - HapyXHBI, MOCTOSHHO OOHOBISEMEIH MOcpencTBOM G-
3HOJIOTUYECKON peceHepayuu TIOKPOB Tela HA3ZEMHBIX NO360HOYHBIX
(penTunui, NTHI, MICKOMUTAIOIINX);

e (MYHKNHUH KOXKH:

« OHA ABIAETCS MEXaHHYCCKUM OapbepoM, 3alIUIIAIOIINM OPTaHU3M
OT MEXaHUYECKUX IMOBPEKICHUM, BO3JCUCTBUSA PAa XUMHUYECCKHUX
BEIIECTB, OT MH(PEKIUH U MOTEpH KUIKOCTH,

* WTrpaeT BaXXHYIO POJIb B TEPMOPETYJISIHH;

* y4YacTBYeT B MOJAEPKAaHHWH IOCTOSHCTBA BHYTpPEHHEH Cpexbl op-
raHu3ma;

* y4JacTByeT B 0OMeHe BeIlecTB (BOJHO-COJIEBOM, MOUYEBHHEI U 1Ip.);

* SBJSETCS JENO KPOBH;

* SBJISAETCS OPTaHOM OCS3aHUs, BOCIPHHUMAIOINUM ITPHUKOCHOBEHHE,
JaBJICHWE W TEMIIepaTypy.

e CrpoeHne KOKH: KOXa COCTOUT U3 TPEX YETKO BBIPAXKEHHBIX CIIOEB:
Jnudepmuca, XOpOUIO PA3BUTON Oepmbl U CIOS HOOKOMNCHOU HCU-
POo6oIl  Klemuamku.

* Dnudepmuc KOXW TPEICTABISET COOOW MHOTOCITOWHBIN MIOCKHI
snutenuit U auddepeHupoBaH Ha JBa CIIOS: HAPYXHBIH - MEpT-
BBIH, Opo206éeguiuil, 1 BHYTPCHHUN - )KUBOU, pOCHMKOGbLIl;

* OpOroBeBINMI CJOH NperIOXpaHIET KOXY OT BBICBIXaHUS M TIO-
BpexzaeHuil. Ero MepTBEIE OpOrOBEBIIHME KIETKH CIYNIUBAIOTCS U
3aMEHSIOTCS. HOBBIMH. YTOJIIEHHE M BHUAOU3MEHEHHE JTOTO CIOS
MPUBOIAT K oOpa3zoBaHMIo demyu (y penTwiuii u pei0), meppes
(y mtui), Bonoc (y MIEKOIHTAIOMNX ), KOI'TeH, pOTOB U KOIIBIT;

* KJIETKH POCTKOBOTO CJIOS KOXH JENATCA M 00pa3yloT HOBBIE
KJIETKH, 3aMEHSIOIINEe OMEPTBEBIINE KIETKH POTOBOTO CIOS;

* JepMa - CJIOW KOXH, COCTOSIINH U3 COCTUHUTEIHHOW TKaHH, 00-
pa30BaHHOW CHCTEMOH BOJOKOH, HMPHAAIOIIHNX KOXE NMPOYHOCTH U
YIPYTOCTh, M OTACIBHBIX KIETOK MEXIYy HUMH;
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* B JepMe HaXOAITCS MHOTOUYHCIECHHBIE KPOBEHOCHBIE M IHUMQa-
THYECKHE COCYABI, PEIEeNnTOpsl (B TOM dYuncie OOJeBBIE), IIHT-
MEHTHBIE KJIETKH - XpOMaToQopsl H Ip.;

* B KOXE IT0O3BOHOYHBIX (KpOME pENTHIHI) HMEIOTCS pa3iIudHbIe
Jcenespl: 'y TITUL - KONYMKOBAs Kelesa, BbIpabaTeiBaolias Mac-
JNSHUCTBHIA CEKpeT AN CMa3Ku IepheB, y pei0 m ampubuii - xene-
3bI, BbIpabarpIBaromasi ciu3b (KOTOpask MOXET OBITh SIOBHTA), y
MJIEKOTIUTAIONINX - IOTOBBIE, CAJIBHBIE M MOJOYHBIE JKEIE3Hl.

IIoToBbie xege3bl - Kele3bl BHEUIHEH CEKPEUUU Yy MIIEKOIHU-
TaIOMMX, yYacTBYIONIME B BBIACICHUU IPOAYKTOB OOMEHa W mepmo-
pezyasayuu-, paclooKeHbl B KOXKE.

TepMoperyasinusi - COBOKyIHOCTh (PH3NOIOTHYECKUX IPOIECCOB
B OpraHU3M€ TEIUIOKPOBHBIX XKUBOTHBIX U YEJIOBEKAa, HallpaBJIC€HHAas Ha
ojJepKaHue IOCTOSHHON TeMmmepaTrypsl Tena. IIpoucxomut c yua-
CTHEM KOXU M KOHTPOJUPYETCS HEPBHOM U SHIOKPHUHHOW CHUCTEMaMHU.

* Ilpu HapyuieHUHM TEPMOPETYJSLUHU MOXKET BO3HUKHYTHh TENJIOBOM

WU COJIHeYHBIN yaap.

* Cnocodbl TepMoOperyasinum:

* C IOMOIIBIO KPOBEHOCHBIX COCYOO8 KOMCU, TIPOCBET KOTOPHIX CY-
KAeTCs WIA PACHIMPSIETCS B 3aBUCHMOCTH OT TeMIEpaTyphl Tela,
HU3MEHSISI CKOPOCTh IHHUPKYJSIUUA KPOBH B KOXE H, TEM CaMBbIM,
CKOpPOCTh TEIUIOOTAaYH;

* yTEM ROMOOMOeNeHus W3 TOTOBBIX KeEles;

C TIOMOIIBIO 60710CAH020 noKposa (cM. c. 475);

o V3MeHeHHEM TOJIIMHBI CIIOS MOOKOMNCHOU JCUPOGOU KIeMUamKu
(0OBIYHO CE30HHASI TEPMOPETyJISIIIus).

[MoTooTaenenue - mporecc BbAeICHUS MOTa (OSCIBETHOW KHJI-
KOCTH, COJiepkallell MHHEPalbHbIC COJM, MOYEBHHY, MOYEBYIO KHCIO-
Ty U Apyrue HPOAYKThl 0OOMEHa BELIECTB) MOTOBBIMH XKelie3aMu. IIpo-
UCXOAHUT pe(ICKTOPHO MpPU MOBBILICHHH TEMIIEPATyphbl OKpYyKaromieit
cpelbl; CocoOCTBYET OXJIaXICHHUIO Teja.

¢ IlpousBoaHble 3muaepMuca (HE COAEPXKAT COCYIOB M HEPBHBIX

OKOHYAHUH): 60710Cbl, HOZMU, KozmU, pP0o2d, KONblIMA.

Boustocsl - 3TO poroBoe MpPOW3BOJHOE BEPXHErO CIIOS KOXKH - DIH-
nepmuca. Bomoc cocToWT M3 ABYX yacTel: Haj MOBEPXHOCTHIO KOXHU
PAacIIONOXKEH cmepycenb, a B TONIE KOXHU - KOpeHb, OKaHUNBAIONIINN-
Cs pacIIUpEeHUEM - B0J0CAHOI yKosuyel, B 00JaCTH KOTOPOH Mpo-
HCXOIUT pocT Bojoc. KopeHp Boioca 0XBayeH BOJIOCSHBIM MEMIOYKOM
(60on10can0il cymKoill), BHYTPEHHUH CIOH KOTOPOrO COCTOUT U3 DIUTE-
JIMAJIBHON, a HapyXKHBIH - COCIMHUTEIbHON TKaHU. B mpocBeT BoIO-
CSHOI CYMKH OTKDBIBAIOTCSI CalIbHBIE JKEJIE3Bl; CM. Takxke c. 475.

Horrtu (y 4enoBeka) - poroBsle 00pa3oBaHUs, 3AIIMINAIOIINE THIJIb-
HYI0 IOBEPXHOCTbH (hajlaHT MasblleB; MPOM3BOIHBIE dnuaepmuca. Hor-
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TeBas IUIACTUHKA JICKUT Ha HOZMEGOM JI0MHCe - Y4acTKe KOXKH, CO-
CTOSIIEM M3 COCIMHHTEIbHON TKaHU, MOKPBHITOH POCTKOBBIM JIHTEIIH-
e.... B HOrTe pasinvyaroT c60000HbLI Kpail W KOpenb Hozms; 10 Ookam
y KOpHS DPAacIOJIOKCHBI HOZHesble GAIUKU - CKIAJAKU KOXH, MPUKPHI-
BaOIe HOroTh. POCT HOrTS B JUIMHY MPOUCXOMMT M3 00JIaCTH KOPHS.

* IMoako:xkHas KUPOBasi KJeTYaTKa - caMblii TIyOOKHUIl ciloil KOXu;

* COCTOHUT M3 PBIXJIOH COEJUHUTENBbHON TKaHM, COAEpXKAILEH MHOTO
JKAPOBBIX KIIETOK;

* KMPOBBIE 3alachl CJIOS 3aMIMIIAIOT OPTaHHW3M XHUBOTHOIO OT Me-
XaHWYECKHX BO3JIECHCTBHH M NMEPEOXTAXKIEHHUS, CIyXKaT IENo IH-
TaTENbHBIX BEIIECTB;

* TOJIIMHA CIOS 3aBHUCUT OT BHJA KMBOTHOTO, 00pa3a ero >KM3HH,
MUTaHUs, OOMEHa BEIIECTB.

OnopHo-aBuratenbHaa cuctema. Ckenet. CycTtaBbl

OnopHo-ABUraTebHasi CHCTEMAa - 3TO COBOKYIHOCTb KOCTHBIX
U MBIIICYHBIX 00pa30BaHMil, 00eCIeUnBAIOIIUX OMOPY Teja U OTHEI]b-
HBIX OPTaHOB, 3alUTy HX OT MEXaHMYECKHX IOBPEKACHHH, coXxpa-
HSIOLUIMX XapakKTepHY (opMmy Tena, 00yCIOBICHHYIO ONpECICHHbI-
MU MOTPEOHOCTSAMH OpraHu3Ma U 00eCHeYMBAIONIMX BO3MOXKHOCTD
OCYULIECTBJICHUS OPraHU3MOM (MJIM OTJEIbHBIMU €r0 YacTAMH) Pa3HO-
00pa3HBIX IBUXKEHUH B MPOCTPAHCTBE.
* CocTouT U3 ckenema (MacCUBHAS YaCTh CUCTEMBI) U Mbluiy (€€ aK-
THBHAas YacTh).

e CkeJjer - 3TO naccusHas 4YacTb OHOpHO-ZIBHFaTeHLHOﬁ CHUCTCMBbI
N"ﬂaHI/I?)Ma, cocTodamas us3 KOCTeﬁ, CYCTaBOB U CBA30K, COCAUHCH-
HBIX ApYyr € ApYIrOM B OIIPEACICHHOM NOPAAKE.

e (MOyHKIMH CKeJeTa:
e omnopHas (SBISETCS MECTOM MPHUKPEMJICHHS MBILIII);
* 3amMTHas (3allMIIACT BHYTPECHHHE OPTaHbl OT MOBPEXICHHUSA);
* KpoBeTBOpHas (B KpPacHOM KOCTHOM Mo3Te oOpasyroTcs ¢popMeH-
HBIC DJIEMEHTHI KPOBH);
* ydYacTHe B PEryJslHH MHHEPAJIbHOTO OOMeHa (SBJISETCS JEHo Co-
e pochopa M KanbIUA).
e Tunbl CKeJIeTOB: 2uUOPOCHAMUYECKUll, HAPYIHCHDLH, GHYMPEHHUI.
I'uapocraTHyecKuii CKeJleT XapakTepeH s MATKOTENbIX IKH-
BOTHBIX (KPYTJBIX U KOJbBYATHIX YEPBEH), Yy KOTOPBIX UMEETCS IMOJOCT-
Has JKUJAKOCTh, 3aKJIOYCHHAass BHYTPU MBILICYHBIX CTEHOK Teja. OTa
JKUAKOCTh OKa3bIBACT JABJICHUE HA MBIMIIbI, KOTOPbIC MOJIYYarT BO3-
MOXXHOCTbh COKpAallaThCs, MPeoJojieBas NaBieHHe. MBIIIIb Y 3THX
JKUBOTHBIX HE NPHUKPEIUICHBl K KAKUM-IHOO CTPYKTypam, H MO3TOMY
IpU COKPALICHUH OHU TSHYT JIHIIb APYT ApYra.
Hapy:kHblii ckejer, Wwin 3K30CKeJeT, XapaKTEepPeH IS WieHU-
CMOHOZUX, Y KOTOPBIX NPEACTABICH HAHUUPEM W3 XUTHHOBBIX IUIACTH-
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HOK WJIH TpyO4aTbiX oOpa3oBaHUi, COCIUHEHHBIX TMOKHMH IUICHKaMHU,
U HEKOTOPBIX MOMIICKO8, Y KOTOPBIX OH IpPEACTaBICH TBEPIAOW pa-
KOBUHOH. HapyxHBI CKeJleT MpeloXpaHseT TeJo XHUBOTHOTO OT
00€3BOKUBaHUs, 00CCIEYMBACT €ro HAJEKHYK 3allUTy, HO OrpaHHU-
YUBAeT ero poct. I103TOMYy XKHBOTHbBIC, UMECKOIIUE TOJCTYH KYTHKYIY
WM XUTUHOBBIH MAHIMPb, B HEPUOJ POCTA MPOXOMAAT P JHHEK.

HapyxHblil ckelleT, Hapsay C BHYTPEHHHM, HMEETCS TaKXKe H Y
HEKOTOPBIX [MO3BOHOYHBIX JXKMBOTHBIX (npumepsvl: TAHUHUPh Yepemnax,
00pa30BaHHBIH M3 OTHAEJBHBIX IUIACTHMHOK, KOTOpBIE CHUJIBHO pa3poc-
JIUCh W 3aTE€M CJIIHUCHh MEXIy co00H; «OpoHs» OpoHEHOCIEeB, 00pa3o-
BaHHAs YCHIYSIMH Ha CHHHE XUBOTHOIO).

BuyTpennunii ckejier (3HA0CKe eT) XapakTepeH s rybok (mpen-
CTaBJICH KPEMHHEBBHIMH MJIM H3BECTKOBBIMU HIJIAMU - CHUKYJIaMH),
TOJIOBOHOTHX MOJUIIOCKOB (NPEACTAaBICH BHYTPCHHEH pPakOBHHOW) M
MO3BOHOYHBIX, Y KOTOPBIX OH IOCTpPOEH U3 XpsuieBoi (y Oosee mpu-
MHUTHBHBIX BHJIOB, HAIpHUMEp aKyj) WJIH KOCTHOW TKaHH M PacIolio-
JKEH B TeJIe MOJ| CJIOEM MBIIIII.

CkeJsieT BBICIIMX MO3BOHOYHBIX - BHYTPEHHHH, 00pa3oBaH KO-
CTHOH TKaHBIO M JACIUTCS HA OCEBOW CKeJeT (MO3BOHOYHHK), CKEJET
yeperna, CKeJeT NepeJHUX M 3aJHUX KOHEYHOCTEH M UX MOsiCoB. B co-
CTaB CKeyieTa dejaoBeka BXoauT Oonee 200 kocTei.

e Tunsl kocreii:

*  mpybouamovie;

* naockue (COCTOAT W3 ABYX IUIACTHHOK KOMRAKMHOU KOCTHOW TKa-
HH, MEXAy KOTOPBIMH HAXOIUTCS CIOIl 2yfuamoii KOCTHON TKaHH -
OOBIYHO C KPOBEOOPA3YIOUUM KPACHBIM KOCHIHbIM MO320M);

* 2ybuamsle KOCTH (COCTOSAT U3 2yfuamoil KOCTHOW TKAaHM, MOKPBITOMN
TOHKHMM CJIOEM KOMIIAKTHOH TKaHH);

* CMewlanHble KOCTH, UMEIOIINE Pa3IMYHOE CTPOCHHE.

Crtpoenne Tpy0UYaThIX KOCTeIi:

* TpyOdYaThle KOCTH COCTOAT W3 mena (Auadums3a) B BHJIC II0JIOTO
OUIMHAPA U ABYX YTOJIICHHH Ha KOHIAX - 2071060K (3nu(U30B);

* HapyXHBIH CIIOM Teixa KOCTH COCTOHUT M3 NPOYHOH KomnakmHoil
KOCTHOUW TKaHH;

* BHYTPEHHSS OceBas 4acTh Tela TpyOdaTod KOCTH COCTOUT U3 2yf-
yamoii KOCTHOW TKaHW, MEXJAYy BCTaBOYHBIMH IIaCTHHKAMHU KOTO-
po¥i HaxXOOWTCS MHceimulil Kocmublii Mo32 (KUPOBasi TKaHb); TpyOua-
Thle KOCTH IITHIl BHYTPH HMEIOT IOJOCTH, 3alI0OTHEHHBIE BO3IyXOM;

* MEXIy TEJIOM M TOJOBKAaMH PACIOJIONKEH MeTadu3apHbIA Xpsul,
obecneynBalOmINi POCT KOCTH B JIHHY;

* TOJIOBKHM TpyOYaThIX KOoCTeil oOpa3oBaHBI ry0dYaToil KOCTHOH TKa-
HBIO, MEXJIY BCTAaBOYHBIMH IUTACTHHKAMH KOTOPOH HaXOAHUTCS
KpAcHblil KOCIMHBUL MO0325

* CHapyXW KOCTh HOKpBITa HAJKOCTHHIeH, KOTOpas IUIOTHO CpalleHa
C KOCTHOH TKaHBIO M COCTOUT M3 JIBYX CJIIO€B - HAPYMHCHOZ20, COLIEP-
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XKAIIEero COCyIbl U HEPBHbIC OKOHYAHHS, U BHYMPEHHe20, COHIepHka-
IIEr0 MOJIOJbIe KOCTHBIE KICTKU - ocmeodnacmpl, 00OecrednBaro-
IIUE POCT KOCTU 6 MOAWUHY U 3a)KUBICHUE KOCTHBIX IEPEJIOMOB.
Pocm kocmu 6 OnuHy OCYIIECTBISETCSA 3a CUET 30H POCTA, PACIOJIO-
KEHHBIX Ha rpaHuue auadusza u >Snupu30B.
* Tunbl coeqMHEHUsT KOCTei:

* HempepbiBHOE (HENMOJBMIXKHOE) COYJIEHEHHE, OCYILIECTBISEMOE C
NOMOILIBIO 1606 (KOCTH Uepena) U Cpacmanuem Kocmeil;

* TpepbiBHOE (MOABMKHOE) COCAMHEHHE C MOMOIIBI0 CYCTABOB;

* TOJyHpepbiBHOE (IOJYNMOABHKHOE) COCAMHEHHE C MOMOIIbIO XPs-
meii (XpsIeBoe COeIUHEHHE; npumep: MEKIO3BOHOUYHBIC TUCKH).

* CycraB - IpepeIBHOC COEAMHEHHE KOCTEH, obecrnedmBaroliee IMOI-
BHJKHOCTB YacTel Tena. ,
* Crpoenne cycraBa:

* K CyCTaBy OTHOCATCS KOHIBI (CyCTaBHbIe NMOBEPXHOCTH) coule-
HAIOMMXCSA KOCTEH, MOKPBITHIE TIaJKMMM CYyCTaBHBIMU XpALIaMU;
OJlHA M3 3THX CYCTaBHBIX ITOBEPXHOCTEH (roJioBKa) BBINyKIafd,
npyras (BmagMHa) - BOIHyTas;

* CyCTaBHBIC NOBEPXHOCTH KOCTEHl OXBATHIBAET CyCTaBHasl CyMKa,
oOpasyomas CcycTaBHYI0 MOJIOCTb, 3allOJIHCHHYIO BS3KOH cyc-
TaBHOIH JKHIKOCTbIO, KOTOpas JNEHCTBYET KaK CMa3Ka M yMEHb-
IIaeT TPEHUE MEXKAY CYCTaBHBIMHU IOBEPXHOCTIMU;

* B cycTaBe KOCTHM YICPKHBAIOTCA C NOMOINBIO IPOYHBIX CBS30K,
pacroararoIuxcs BHyTPH WM BHE CYyCTaBHOW CyMKH.

e Kuaaccupukanus cycTaBoB IO CJIOKHOCTH:

* MPOCTBIE CYCTaBbl COCTOST U3 JBYX KOCTEH;

* CJ0KHbIE CyCTaBbl COCTOAT U3 TpeX U OoJjiee KOCTEH;

* KOMOMHMPOBAHHBIE CyCTaBbl COCTOST M3 JBYX IIPOCTBIX CyCTa-
BOB, JIBJKEHHE B KOTOPBIX IPOMCXOAUT TOJBKO OJHOBPEMEHHO.

e Kiuaccupukanus cyctaBoB 1mo popMe CyCTABHBIX NMOBEPXHOCTEN:

* HHMJIHMHIPHYECKHEe CyCTaBbl (JOKTEBOW); MMEIOT OJHY OCh Bpalle-
HHSI, JOMYCKAlOT JBMKCHUE B OCHOBHOM B OJHOW IJIOCKOCTH;

* IIAPOBUJHBbIE M JJJIHMICOBUJAHBIC CycTaBbl (IJI€U€BOH M Ta3o0-
OelpeHHBIN) UMEIOT TPU OCH BPALICHHUS,

* IUIOCKHE CYCTaBbl (3aliCThe M INpEJIUIeYbe) JOIMYCKAIT CKOJb-
35IIKe ABM)KCHUS KOCTEH.

¢ Kiuaccuukanus cycTaBoB 10 XapaKTepy ABHKEHHI:

* O/JHOOCHBIE CYCTaBbl HUMCIOT OJHY OCbh BpAaIlCHHS U JONYCKAaIOT
crubanue u pasrubanHue (MexdanaHroBsle CycTaBbl);

* JIBYXOCHBIE CYCTaBbl MMEIOT JIBE€ OCH BpAILEHHS, NOMYCKalOT CTH-
OGanue W pasrubaHMe, NpPHUBEJIEHHUE M OTBeJeHHUE (Jyuye3amsCTHBIC
CyCTaBbl);

* TpeXOCHbIe CyCTaBbl MMEIOT TPH OCH BpAIIEHUS, TONMYCKAIOT CTU-
6aHue u pasrubaHue, NpUBEJEHHE M OTBEICHUE, BpallcHUE
BHYTpPb U HapyXy M KPyToBbI€ JBH)KCHHS (IJIEUEBBIE CYCTaBbI).
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OnopHo-aBuratenbHasa cucremMa. Mblwubl

MBIIIBI - akmueHas 9acTh ONMOPHO-IBUTATENBHON CHCTEMBI, oOec-

nevnBaromas Bce MHOTooOpa3ue IBIKEHUH )KMBOTHOTO HIIM YeJIOBeKa.
" 'V 4yeroBeKa MBIMIIBI COCTABIAIOT 0K0I0 40% Macchl Tena.

Y KuuwieuHOnonocmupix MbIIICYHBIE 3JIEMEHTH eme He 000c00-
JIEHBI, a TPEJCTaBICHBl OCOOBIMU COKPAaTHTEIBbHBIMA OTPOCTKAMH IMHU-
TENHaTbHBIX KJIETOK.

VY nnockux uepgeit Myckynatypa 000co0JIeHa OT PNMUTEIUS U BMe-
CTe C TMOCIEeNHHM OO0pa3yeT KOXHO-MYCKYJIBHBIH MENIOK, B COCTaB
KOTOPOT'0 BXOMST KOJIBIIEBBIC, IPOJOJBbHBIE W JUAaroHaJbHBIE MBIIIIIHI.

V' Kpyenvix uepgeii UMEIOTCS TOJBKO NPOJOJIbHBIC MBIIIIIEI.

Y Konvuameix uepeeil KOXHO-MYCKYJIBHBIH MEMIOK 00pa3oBaH
MOKPOBHBIM JIHTEIHEM, KOJBIEBEIMH M MPOJOIBHBIMH MBIIIIAMHU W
MBIIIaMH, 00€CTICYMBAOIMMK JBIKEHHE INMETHHOK M mapamoawii. Y
JTHX dYepBell HMeeTcs KOJbIeBas MYCKyJaTypa BOKPYT KHIIEYHHKa,
00ycIIOBIUBAIOIIAs €ro MEPUCTAIBTUKY.

Y Monncko¢ KOXKHO-MYCKYIbHBIH Memok auddepeHuupyercs
Ha OTJENbHbIE MYyCKYJbHEIE 00pa3oBaHus (HampuMep, HOTa).

¢ MpIInsl KOXXKHO-MYCKYJIBHBIX MENIKOB YepBeH, MOJIIIOCKOB OTHO-
cATCs K TIIaJIkol MycKyJaType.

Y unenucmonozux viMeercs IOIEpEYHONONOCATass MYCKyJaTypa, Ko-
TOopas B BHJE OTACIBHBIX MBIIII IPUKPEIUIICTCS K HAPY)KHOMY CKEJETy.
e Ckejernasi (coMaTHYecKasi) MYCKYJaTypa HO360HOUHBIX - TIO-

nepevyHornoiocartasi u obecreunBaeT B OCHOBHOM JBWIXKEHHE KO-

HEYHOCTeH Teyma. Y pei6 OHa pasjeneHa Ha psJ OTAEIBHBIX Cer-

MEHTOB, o0ecreynBas BOJHOOOpa3HBIE NBIKEHHS Tea; y Ha3eM-

HBIX XUBOTHBIX OHa IH(QEepeHIHpPOBaHA HA CIO0XHYIO CHCTEMY

MBI Pa3TUIHOTO Ha3HAUCHUSI.

+ IlonmepewyHomosocaTele MBINIIE CIIOCOOHBI K 0Ooyee OBICTPBIM U
SHEPTrUYHBIM COKpANICHUSM, YeM TIJIaJKhe, U MOTYT BO3HHKAaTh B
mo0oM opraHe Ha MeCTe TJIaJKUX MBI TPU TOBBIIIEHUH HWHTEH-
CHUBHOCTH paboOThl OpraHa.

CxeneTHas MBIIINAa COCTOUT M3 COKpAIIAlOIIEiCs YacTH - MbI-
me4yHoro tejga (OpIOIIKa) W HECOKPAIIAIONIUXCS IUIOTHBIX CyX0dicu-
Ui, OTXONSIIUX OT OOOMX KOHIOB CKEJETHOW MBIMIBI W IPHKpPETI-
NAIOMUX €€ K KOCTAM. [Ipu cOKpalieHHH MBIIBI TPOUCXOAUT OTHO-
CHUTENbHOE JBW)XXEHHE ITHUX KOCTeH B cycTaBax. HexoTopble MBIIIIIBI
(HampuMep, MHUMHYECKHE MBIIIE IIPUMAaTOB W YeJIOBeKa) MPHUKpEm-
JSIOTCSL OTHUM KOHIIOM K KOCTH, a IPYTHM - K KOXe€.

Cyxoxkujane - pa3sHOBHUIHOCTH BOJOKHHCTOM COECIMHUTEIHHOMN
TKaHU; TUIOTHBIA BOJIOKHHCTHIN TSK, 00€CIeUNBAIOIINN TPUKPEIUICHNE
MBIIIIBl K KOCTH.

Havano MBIIIIBI - 3TO TOT KOHEI MBIIIIBI, KOTOPHIH TPU €€ COo-
KpalleHNN OCTAeTCs OTHOCHTEJBHO HEIOIBHKHBIM.
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Mecto NPUKPEMJIEeHUA MBIIMIbBI - TOT KOHEIL MBIUIIHI, KOTOpLIfI
Ipu €€ COKpall€HUU NEepeMEIIacTCd.

e Tunbl MBI B 32aBHCHMOCTH OT XapaKTepa ABH:KeHHS:

e crubaTenb - MBIIIA, COKPALIEHHE KOTOPOH BBI3BIBAET H3rHO Op-
raHa (HampuMmep, HOTH) B CyCTaBe;

* pa3rubartesib - MbIIINA, COKpPAICHHE KOTOPOH BBI3BIBACT PACIpPSIM-
JeHHe OpraHa B CyCTaBe;

* OTBOASIIIME MBIIIIBI - T¢ MBILIIbL, C MOMOIIBIO KOTOPHIX KOHEYHO-
CTH JBIKYTCS OT Tena (Hampumep, AETbTOBHIHAS MBbILIIA, OTBO-
Ismiasi pyky B CTOPOHY); *

* NPHBOASIIIME MBIIIBI - T€, C MOMOLIBI0 KOTOPBIX KOHEYHOCTH
HNPHKUMAIOTCS K TEINy;

* BpamIaTeJH - MBIIbI, 00eCEeYNBAIOIINE BPAIICHUE KOHEYHOCTEH.

MpbInbl, TPUKPEIIICHHOE K OJHOH KOCTH, OOBIYHO 00pa3yroT mapbl
AHTAaroOHUCTOB - OJIHA M3 HHU3 TSAHET KOCTb B OJHY CTOPOHY, Jpyras -
B IPOTHUBOMNOJIOXKHYI0. B 3aBHCHMOCTH OT XapakTepa HCIOJIb30BAaHUS
STUX MBIIIIL OHU 00J]aNal0T Pa3JIMYHON CUIIOH.

MblmeyHasi KOOPIAMHANIMS - COIVIACOBAaHHOCTb ACHCTBHH Bcex
MBI, MO3BOJISIONAs JOCTHYh MaKCUMaJIbHO 3()()EKTUBHOTO ABHKECHUS.

* BucnepanabHas (T.c. OTHOCAMmAsACd K BHYTPEHHOCTSM) MYCKYJAaTy-
pa — Y4acTHYHO IJIaJKas, YaCTHYHO IOIEpPEYHOIoI0caTast, MPHUBO-
Jdmas B JBH)KCHHE BHYTPEHHHE OpTaHbl (KMIIEYHHUK, COCYAbl M
T.J.); K Hel Tak)ke OTHOCATCS MBILIIBI, 00ciHyXuBaomue padoTy
yenrocTedd M kabepHOro ammapata M oOpasympomue meiiHyro Hu
JULEBYI MYCKYJIaTypy MIEKOINMTAIOMMX; OHa AupdepeHuunpo-
BaHa: HalpuUMep, B BEpXHEH 4YacTH KHUIIEYHHUKA OHA IONEpedHO-
noJiocaTas.

IepucranpTka - BOJTHOOOPA3HO PACHpPOCTPAHAIOMIMECS KOJIbIE-
Bbl€ COKpAIlEHUs CTCHOK IHILIEBOAA, JKEyJKa, KHIIeYHUKa, MOYETOY-
HHKa W JPYTUX HOJBIX OPraHoB, Ojarojaps 4eMy NPOUCXOIHUT Iepe-
MEIIEHHE UX COAEPKHMMOro K nepuepruueckuM HacTsIM Tela.

e MexaHu3sM padoTbl MBINII:

* HEpBHBIH UMIYJbC MPHUBOJIUT MBIIIIY B BO30YXKJICHHOE COCTOSHUE
U yBEIWYUBAET IPOHUIAEMOCTh MEMOpaHbl MBIIIEYHOTO BOJIOKHA
s moros Ca’';

+ wmonsr Ca’’ MPOHHUKAIOT BHYTPb MBIIIEYHOTO BOJOKHAa M aKTHBH-
PYIOT MHO3HH, COIepKalquiics B MHOPUOpUILIax;

* AaKTUBUPOBAHHBIH MMO3MH OTIIEIISIET OT MoJiekysbsl AT® ocraTtok
¢dbochopHOH KHCITOTHI, BEICBOOOXKIasl SHEPTHIO, 3anaceHnyo B ATO;

* 9Ta DHEpPrus 3aTpaurBaeTcs Ha oOpa3oBaHUE AKTHH-MHO3HHOBOTO
KOMILJIEKCa; TPU 3TOM MBIIIIA COKpaIlaeTcs;

* [OCJIE 3TOT0 aKTHH-MHO3WHOBBEIH KOMIUIEKC pa3pyluaercsi, HOHBI
Ca”" BBIXOJAT M3 MBILICYHOTO BOJIOKHA H MbIIIIA paccnabnsercs;
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* B IpoIlecCe MBIIIEYHOTO COKpAlIeHUs 3aTPadyMBalOTCS TIUKOTEH
(oH maer Ha oOpa3oBaHHWE MOJIOYHON KHCIOTBHI) W KHCIOpOA (OH
UCIIOJIB3YEeTCSl HA OKHCIEHHE MOJOYHOW KHUCIOTHI, COMPOBOXK-
naroreiicss BeineraeHueM sHepruu B popme ATD) u obpasyrorcs
BOJIa M ABYOKHCH Yriepoja, a Takke MOTYT HaKalUIMBaThCs 3ama-
Chl HEOKHCIIMBIIEWCS MOJOYHON KHUCIIOTEHI.

e TIpHYMHBI YCTAJOCTH MBIIII:

* HapylIeHWe MUTaHHsS MBIIIBE U HEZOCTATOK KHCIOPOJAA, BCICACT-
BHE Yero B MBIIINE HAKaIUIMBAeTCs HEOKUCIMBLIAACS MOJOYHAS
KHuciioTa (HaOmonaercss mpu OONBIION HAarpy3ke Ha MBIIIIBI W/WIH
OOJIBIION YacTOTE MX COKpaIIeHUs);

* TOPMOJKEHHE HEPBHBIX LEHTPOB, PErYJIHPYIOLINX PAaOOTy MBIIIL;

HapylleHHe Iepelaud HEePBHBIX HUMITYJIbCOB OT HEPBHBIX LIEHTPOB
K MBIIILAM.

MnTtaHue

Iuranue - COBOKYINHOCTb NPOLECCOB, BKINYAOMUX IMMOCTYIIC-
HHUE B OpraHU3M, NEpEBapWBAaHUC, BCACbIBAHUEC W YCBOCHUEC UM IIUTa-
TCJIbHBIX BCIICCTB. Bnaroz[apﬂ NUTAaHUIO OPraHu3M MOJYy4YaeT pa3januy-
HbIE XHUMHUUYECKUE COCIUHCHHSA, KOTOPBIC MCIIOJB3YIOTCA I pPOCTa,
KU3HEACATEIBbHOCTU U BOCIPOU3BEACHUS.

B OpraHu3M XHUBOTHOI'O IUTATCJIbHBIC BEIIECTBA IOCTYIIAIOT BME-
CTE€ C nnmeﬁ, KOTOPYI XUBOTHBIC 3arjlaTblBaroT. B cBs3u ¢ aTuM Bce
XKUBOTHBIE MUMEIOT POT U crienuanbHbIN MchyJ'IBHBIﬁ opraH - TJIOTKY.

* OcHOBHBIC cTOCOOBLI NMATAHUS KHBOTHBIX:

* (uupTpanMs MUK U3 KUIKOCTH C MOMOIIBIO IETHHOK, PECHUYEK,
POTOBBIX IUTACTHHOK M T.N. (Y JXMBOTHBIX, IOTPEOJISIONIMX MEJKHE
MULIEBBIC YaCTHLBI, npuMepbl, ABYCTBOPYATHIE MOJUTIOCKH, CEJbJe-
BBIE PBIOBI, ycaTble KUTbI, HEKOTOPbIEe TTHIHI);

* cocka0JMBaHMe, MEPEeTUPAHUE, JKEBAHHE U CBEPIICHHE C IOMOLIBIO
CIELHaTbHBIX OPraHOB - TEPOK, POTOBHIX YeNIocTed W T.N. (npume-
pbl: calioBasl YIUTKa, HEKOTOPbIe HACEKOMbIE W TI0O3BOHOYHBIE U JIP.);

* Bcell MOBEPXHOCTBIO Tena (Mapa3suTHUECKHE >KUBOTHBIC;, npumep:
JICHTOYHBIE YEPBH);

* 3aryaThIBaHHE ITAaCCHBHBIX MHIIEBBIX Macc (y >KUBOTHBIX, MOTpPeOIIs-
IOIUX KPYIHbIE YaCTHLBI, npuMepbl. T0XKISBbIE YEPBH, HEMATObI);
JOBNIsL (3aXBaT) W 3arjaTblBaHHE JXEPTBBI LEIUKOM (npumepvi: K-
IIEYHOIIOJIOCTHBIE, PBIOBI, 3MEH, JIETYYHe MBIIIH);

* 3axBaT M NepeTHpPaHHe WJIM XKEBAaHHWE IHIUU POTOBBIMH IUIACTHHAMH
WM 3y0aMu (npumep: MIIEKONUTAIOIINE):

¢ momouIkio JmKymero (y Myx), cocymiero (y 0abouek) mim jakaro-
mero (y m4en) poTOBOTO amnmapara;

* C MOMOLIBIO KOJIOLIE-COCYLIEr0 POTOBOro ammapara (y KOMapos).
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> Kiaccuukanus KUBOTHBIX MO CKJIOHHOCTH K THIY NHIIEBOIO
panmona: ¢urodaru, 3o0o¢aru, campodaru, Hekpodaru, KOmpo-
¢baru, gerpurodaru.

®utodaru - pacTUTEIbHOAIHBIC XUBOTHbIE (MHOTHE HAaCEKOMBIE,
MapHOKOIIBITHBIC, HEMAPHOKONBITHBIE )KMBOTHBIE U T.1.).

300darn - nIOTOSAAHBIE OPraHU3MBI, MUTAIONMIUECS >KUBOTHBIMU
Opyrux (MJId CBOMX) BUAOB: XMIIHMKHU, NOENAIOIIUE APYTUX >KUBOT-
HBIX, U Napa3uThl, MUTAONIUXCA 3@ CUET MMUTATEIbHBIX BEIIECTB M JKHU-
BBIX TKaHEH XO03IHMHA. .

Canpodaru - XMBOTHbIC, NUTAOLUIMECH OTMEPIIUM OPraHUYECKUM
semecTBoM. Campodaru moapaszieisioTcs Ha Hekpodaru, xompodaru
U geTputodaru.

Hekpodarn nuratorcs Tpynamu kuBoTHbIX. K Hekpodaram or-
HOCATCSA HEKOTOpble NTUlbl (rpudsl, Mapaly), mMiekonurawouue (rue-
HBI, LIAKaJbl), HACEKOMbIE ()KYKH-MOTHJIBIINKH, MEPTBOCIBI).

Konpodaru - xXuBOTHBIE, NMUTAIOMIHUECS 3KCKPEMEHTAMHU IPYTHX
KUBOTHBIX - TJIaBHBIM 00pa3oM MJIEKONUTAOUMUX (KYKH-HABO3HHUKH,
JUYMHKYA MHOTHX JABYKDBUIBIX H AP.).

JeTputodaru - opraHu3Mbl, HUTAIOIUECH AETPUTOM - MEPTBHIM
WM YaCTUYHO Pa3JIOKMUBIIMMCSA OpraHMYeckuM BeuectBoM. K nerpu-
TodaraM OTHOCATCS MAaJIOIETHHKOBBIE M MHOTOIIETUHKOBBIC YEPBH,
JUYMHKE MHOTHUX HACEKOMBIX, HEKOTOpPbIE PBHIOBI M JIp.

e Knaccupukanusi )KMBOTHBIX B 3aBHCHMOCTH OT CTeIeHH TpedoBa-
TeJIbHOCTH K ONpeaeJJeHHOMY T MIIy MUIIH: MOHOQAru, oaurodar,
nonudaru, nantodaru.

Momnodarn - )XUBOTHBIE, NUTAKOLIMECS MNPEACTABUTEIIMH OJHOTO
BHJIa WIM ONW3KUMH BHAAMH OJHOTO poja (npumepwi: T GUIIOKCEpa
JKUBET TOJIBKO Ha BHHOTPAIHBIX J103aX; TOPOXOBas 3€pHOBKA).

Onurodaru - XUBOTHBIE, NMUTAIOIIHMECS POACTBECHHBIMU BHUAAMH,
OTHOCSIIIMMHKCS K OJHOMY WJIM HEMHOTHM ONHM3KHM poxam (npumep:
KOJIOPAJCKU XyK, MUTAIOMHUICS pPAaCTEHUSIMU CEMEHCTBa MaciIeHOBHIX).

Moandarn nmuraroTcss MHOTHMH (HECKOJIBKHUMH JECSATKaMHU) BHJA-
MH OpTaHU3MOB (npumepsi: XUIIHBIE MIICKOINHTAIOIINE, TPaBOsIHBIE
KOTIBITHBIC).

IlanTodarm - BcednHble OpPraHU3MBl, NUTAIOLIUECS OPraHU3MaMU
pPa3HBIX LApPCTB - XUBOTHBIMHU, PACTEHUSMH, TpHOaMHU.

MuweBapuTenbLHaa cucrema

IumeBapeHue — 3TO NMPOLECC MEXAHUUYECKON M XMMHYECKOH 00-
pabOTKH NHIUM B RUW4EEAPUMENBHOM mpaKme, B PE3ylNbTaTe KOTOPO-
IO NHTATENbHBIE BEWIECTBA, COACPXKAIIMECS B IHUIIE, PACIIEHIAIOTCS
IO MOHOMEPOB, CIIOCOOHBIX YCBAaWBAaThCA OPTaHU3MOM.

IInmeBapuTenbHas CHCTEMA - COBOKYITHOCTb CIIEIIHATU3HPO-
BAHHBIX OPTAHOB IMHINEBAPCHHS Yy XKMBOTHBIX M 4YeIOBEKa, MpeJHa3Ha-
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YCHHBIX U1 M3BJICUCHUS NHUIIM M3 OKpPYXKAlOIleH cpeabl, ee MeXaHH-
yeckoil 00pabOTKM, BPEMEHHOTO 3amacaHus, nepemelmieHus (¢ mepe-
MEUIMBAaHUEM) II0 RULE6APUMENLHOMY mMPAKmy, BBHIICICHUS nuuje-
eapumenvHyIX (pepmenmoe ¥ BCACBIBAHMS IHTATEIbHBIX MPOIYKTOB
pacleIUIeHus U BOAbI B KPOBb U JIUMQYy.

IumeBapuTelbHble (pepMEHTHI - 3TO OCJIKH-KAaTaIU3aTOPbI, CO-
Jepxalyecs B MHUIICBAPUTEIBHBIX COKaX M UIpAIOIlie OCHOBHYIO POJIb
B XHMHYECKOH 00paboTKe MUIIH.

* CpoiicTBa NMUIIEBapUTENbHbIX ()EPMEHTOB:

* cneuu(GHUUHOCTh - KaXAbli (EPMEHT paclIeIUIsieT IHUTAaTENbHbIC
BEIIECTBA TOJIBKO ONpPEIEICHHOW TIPYIIIb:
- npomeonumuyeckue (GHEPMEHTHl PACIICIIAIOT OCNKH 1O IONH-
MEeNTHI0B U aMUHOKHCIIOT,
- unonumuyeckue (HEPMEHTHl PACIIEIUIAIOT JKUPHl 10 TIHIEpHUHA
U J)KUPHBIX KHCIIOT,
- amunonumuyeckue (HEPMEHTBI PACIICIUIAIOT yTJIEBOABl 1O IH-
CaxapuaoB U MOHOCAaXapHIo0B,
- HyKneonumuueckue (GEpMEHTHl DPACIICIIAIOT HYKICHHOBBIE KH-
CIIOTBI 10 HYKIJICOTH]OB;
JIEHCTBYIOT TOJIBKO B OINPEJCIEHHOH XMMHUYECKOH cpene (Kucioi
WU TIEJT0THOH);
JIEHCTBYIOT TOJbKO B OMNpPEIEICHHOM, OYECHb Y3KOM HHTEpBaie
TEeMIIepaTyp;
* HUMEIOT BBICOKYI0 OMOXMMHMUYECKYI0 aKTHBHOCTbD.

BHYTpUKI/IETOUYHOE NMHUIIEBAapeHHe - MUIICBAPCHUE, TPH KOTOPOM
pacuienjeHie MUTATeIbHBIX BCIIECCTB MHUIICBAPUTEIBHBIME (EpPMEH-
TaMHU MPOMCXOIUT B KiIeTKax (mpeobiiagaeT y MHOTHX HHU3IIHX KHBOT-
HEIX, HarpuMep y ry0ox).

BHekJ/1eTOUHOE NMUIIeBAPEHME - THIICBAPCHHUE, MPU KOTOPOM pac-
HICTNICHUE TMHUTATENbHBIX BEUICCTB MHUIICBAPHUTECIBHBIMU (EpMEHTAMHU
MPOUCXOJUT B TOJOCTAX MHUIIEBAPUTEIBHOTO TPAKTa, KyAa BBIIACISIOT-
cs (epMEeHTBI, CHHTE3UPYIOLIMECS B KJIETKaX CEKPETOPHBIX OPraHoOB
(cBOWCTBEHHO GOJIBUIMHCTBY KHBOTHBIX - KPYIJIBIM U KOJBYATBIM Yep-
BSIM, PaKoOOpa3HbIM, HACEKOMBIM, XOPAOBBIM).

CMemanHoe MUINEBAPEeHHE - IHIIEBapeHNe, OCYIECTBIsAEMOE a-
CTHYHO BHEKICTOYHO, & YaCTHMYHO BHYTPHKJICTOYHO: CHaYalla MHIIA,
MOCTYMHUBIIAs Yepe3 pOT B KHUIICYHYIO MOJOCTh, MEPEBAPUBACTCS BHE-
KJIETOYHO TMOJA [CHCTBHEM MHUIIEBAPUTEIbHBIX (EPMEHTOB, HO Kak
TOJILKO TIHINA paclajacTcs Ha MEJIKHE MOJyNepeBapeHHBIC YaCTHYKH,
OHHM 3aXBaTBIBAIOTCA (ArOUUTHUPYIOIUIMMH KJICTKAMU 3KTOACPMBI, H
MPOLECC MUUICBAPCHUS 3aKaHYMBACTCS BHYTPUKICTOUYHO (Mpumepsi.
KHIICYHOIOJOCTHBIC, TUIOCKHE YCPBH).



346 > CnpaBou4yHuk no BUOANOIUHU <

IMosocTHOEe NUIEBAapeHHe - BHEKJIETOYHOE IHIIEBAPCHHE, OCY-
IIECTBISEMOE B CICIHAJN3UPOBAHHBIX MOJOCTAX JKEIyAOYHO-KHIICY-
HOTO TpakTa (CBOMCTBEHHO KPYIJIBIM YEpBsIM, OOJBIIMHCTBY KOJbYa-
THIX YEPBEH, WICHHUCTOHOTUX, MOJUIIOCKAM U XOPJOBBIM).

MeMmOpaHHOe, HIH NPUCTEHHOE, MHUIIEBAPECHUE OCYIIECTBIACTCA
(dbepMeHTaMH, JIOKaIN30BaHHBIMU Ha CTPYKTypaX KJIETO4YHO# MeMOpa-
HBl SMUTENHAIBHBIX KJIETOK KHIICYHHKA, M 00ECIeYyMBaCT IPOMEXKY-
TOYHbIC M KOHEYHBIC ITallbl NEepEeBapUBaHHUSA M HayalbHbIC 3TaNbl BCa-
coiBaHuA. OHO CBOMCTBEHHO MHOTHUM O€CIIO3BOHOYHBIM (UEpBSM, pa-
KOOOpa3HBIM, HACEKOMBIM, MOJUIIOCKAM) M BCEM IO3BOHOYHBIM.

* VYV MHOTHX OPraHM3MOB COYETAIOTCS BCE THIBI MHUIIEBAPCHUS.

NumeBapuTeJbHblii (WM KeJyA0YHO-KHIIEYHBIH) TPakKT -
COBOKYNHOCTh OPTaHOB NHIEBAPEHHS y KHBOTHBIX U YeJIOBEKa, oOpa-
3YIOIMX €IUHBII KaHal M NpeIHA3HAUYCHHBIX IS WM3BICUCHHS ITHINU
U3 OKpYyXKarmomield cpenpl, ee MEXaHH4YeCKOoW 00pabOTKH, BpPEMEHHOTO
3amacaHus, MEPEeMEIINBAHUS M INEpPEeMEN[eHHs MO JaHHOMY KaHally C
nenpio ee (MUIIH) XUMUYECKOH 00paboTKH.

* IlumeBapuUTENbHEIH TPAKT MOXET OBITH ClenbIM WIU CKGO3HBIM.

Ciienoii (HeCKBO3HOI) MUIIEBAPUTEJbHBIH TPAKT HUMEET TOIBKO
OZHO OTBEPCTHE - POmMoEoe, 4Yepe3 KOTOPOe MPOMCXOTUT KaK MOTIO-
IMeHWe NHIIW, TaK W BBIBEJACHHE U3 OpraHM3Ma €e¢ HeNmepeBapeHHBIX
OCTaTKOB (y KHUICYHOIOJOCTHBIX M IMIOCKHX 4YepBeil).

CKBO3HOIi mNUIIeBAPUTEJbHBIH TPaKT mpencTaBisier coboit
HENpPaBUIbHYI0O TPyOKy MepeMEeHHOro auaMeTpa, Ha OJHOM KOHIIE
KOTOPOH HMEETCs pomogoe omeepcmue, Kyjaa TOCTyHaeT IHUINA, a Ha
IPYTOM - aHanbHOe omeepcmiue, 4Yepe3 KOTOPOe BBIJCIAIOTCS Hele-
peBapeHHbIE OCTAaTKU (y BCEX JKMBOTHBIX, HaUWHAsA C KPYTJBIX YepBei).

* IlumeBapuTenbHBIE TPAKTHI MHOTHX >XHBOTHBIX CHa0XEHBI He-

OOJIBIIMMH CIETBIMU BBIPOCTAMH, B KOTOPBIX IHIIA 33aJ€PKUBACT-

cs mis GoJiee MOTHOTO yCBOGHHUS.

* B cocTaB NMUINEBAPHUTEJBHOIO TPAaKTa MOTYT BXOIUTh: pPOmoeasn
nonocme, 210mKd, 300, NUWEE00, HCEYOOK, KUWIEUHUK, AHAIb-
Hoe omeepcmue WIH K10GKA.

PoroBasi mos10CTh - HavaJbHBIH OTAEN NMHIICBAPUTEIBHOTO TPaK-

\a, UMCIOIINH cIepe i POTOBOE OTBEPCTHE B Telie )KUBOTHOTO (4epes

KOTOpPOE MPOUCXOAHUT MOTIOMIEHHE MMHINH), a C3add COOOIIAIONIUCs ¢

2nomkoit (y HEKOTOPBIX TPYIII KMBOTHBIX, HAIPUMEP Y KOPaJUIOBBIX II0-

JIMIIOB, OTCYTCTBYET; Y HUX PTOM SIBJISCTCSA HapyKHOE OTBEPCTUE TNIOTKH).

» Ha mHe pOTOBOIl MOJOCTH MO3BOHOYHBIX HUMeEETCS A3BIK (y HazeM-
HBIX TO3BOHOYHBIX OH MMEET MYCKYyJIaTypy, Y pbl0 - He umeer). B
POT OTKPBIBAIOTCS CJIOHHBIE KeJe3bl (OTCYTCTBYIOT y PO M BOJ-
HBIX am¢uobuit), KOoTopble y OONBIINHCTBA BHIOB XHUBOTHBIX CIIy-
AT JUI1 CMA4yMBaHUS UM, a y MICKOMHUTAIOLWIMNX - U U ee Tpea-
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BapUTEIbHONH XUMHYECKOW 0OpabOTKM ¢ MOMOIIBIO (EPMEHTOB,
PaCIICIUIAIONINX YIJICBOJIBI.

CTpYKTYpBI, ciyxKamue AJsA U3MedbyeHus: numu (y OOnpmInH-
CTBa KMBOTHBIX OHM PAaCIIONOXEHBl Ha MEpeAHEM KOHIEe NHINEBapHu-
TEIBHOTO TpakTa): 3y0bl (y MIEKONMUTAIOMUX), KJIWB (y depemax H
nTHN), Tepka (y OONBIIMHCTBA MOJIIIOCKOB, KPOME OBYCTBOPYATHIX),
MYCKYJbHBIH KeJYA0K CO CIENHaJIbHBIMH BBIPOCTAMHU WM HaOMTHII
kamemkaMu (y JOKJIEBBIX depBeil, HACEKOMBIX, OOJBIIMHCTBA ITHI,
KPOKOJHIIOB).

I'oTka - y9acTOK NMHIIEBApUTENBHOIO TPaKTa, HAXOMALIUIICS cpa-
3y 32 pOTOBOM IOJIOCTBIO M NPOJOJIKAIOMIUNCS B nuuiesod. Y Ha3eMHBIX
KUBOTHBIX B TJIOTKY OTKDPBIBAIOTCS 20pPMAHb W €6CIMAXUEGbl mpyobl.

* B o0mactu TIIOTKH pa3BuUBaeTcA xHcabepuwiii annapam (y pvi0), a
Yy BBICIINX IO3BOHOYHBIX - W{UMIOGUOHAA T 300HAA Jicese3bl BHY-
TpeHHEeH CeKpenuu. Y Ha3eMHBIX MO3BOHOYHBEIX B 00JACTH TIOTKH
MPOUCXOAUT COCAMHEHUE ABYX IMyTEH - MUIIEBAPUTEIBHOTO U JBI-
XaTeNbHOTO, KOTOPBIE TOTOM Pa3AeNIIoTCs.
3eB - OTBEpCTHE, COCAHMHAIONIEE POTOBYIO MOJOCTH C TIOTKOH (y

MJICKOTIUTAIOIUX ).

IIumeBoa - oTAET NMHUIIEBAPUTEIBHOI0 TPaKTa, MPEACTaBIAIOMHUN
co00if HE MMEIOMYI0 NHUINEBAPUTEIBHBIX JXEJIe3 MBIMEYHYI0 TPYyOKy,
COEJUHSIOMYIO TIOTKY C XeTyJAKoM (y OONbIIMHCTBA MO3BOHOYHBIX H
HEKOTOPHIX OECMO3BOHOYHBIX) WM CpeJHEeH KHIIKOH (y OOJNBIIMHCTBA
6eCIT03BOHOYHBIX KUBOTHBIX) U CIYXKAIIYIO sl MPOBEACHUS INHIIH.

* VYV MHOTHX KOCTHBIX PBHIO M3 BBIPOCTa MHUINEBOJA pa3BHBAETCA IIa-
BaTeJbHbI NYy3bIPb, 3aI0JHEHHBI CMECHIO Ta30B U CIHyXalUH
THAPOCTAaTUYECKUM oOpraHoM. [ImaBaTenbHBIH My3BIph MOMKET CO-
XpaHATh CBA3b C MHUIIEBOJOM B TeUEHHE BCell XM3HU (y CEenbaH, ca-
3aHa) WM 3aMBIKAThCA HA CTAIUU JUYUHKH (Y OKYHS). Y HEKOTOPBIX
pHIO BBIMOJNHAET TakXKe OBIXaTeIbHYI0 U 3BYKOHM3JAIOIMYI (YHK-
UM, POJb Pe30HaTOpa W IpeoOpa3oBaTels 3BYKOBBIX BOJH.

300 - pacmupeHHas YacTh NHUIIEBOJA IO3aAW TJIOTKH, OOUIBHO
cHaOXeHHas Xele3aMH M Clly)Kamas JUIs HakoIIeHHUs, HaOyxaHus, a B
psne ciaydaeB W AN HEPBUYHON mepepaOOTKH HMHUIU (MMEeTCs y JOXKJe-
BBIX UePBEH, HEKOTOPHIX WICHHCTOHOTHX M NTHI).

KeBaTeabHblil Keayao0K - MyCKyJTHCTas TOHKOCTEHHas Kamepa
B MHUINEBAPUTEIHHOM TPAKTE AOXKJEBBIX UEepBEH M HEKOTOPHIX UICHHU-
CTOHOTUX (pacmojioxkeHa 3a 3000M), BBICTHUIKA KOTOpPOHl cHaOXxeHa
TBEPABIMH BBICTYyIaMH, HAIOMHHAIOIMHUMU 3yOBI, KOTOpPHIE IPH CO-
KpaIleHU! MBIIMIEYHBIX CTEHOK APOOST MUITYy Ha MENIKHE JaCTHUI[BI.

Keayaok - pacIMpeHHBII OTAENT NMUIIEBAPUTEIBHOIO TPAaKTa MHO-
rux OECIO3BOHOYHBIX M BCEX IO3BOHOYHBIX J>KMBOTHBIX, B KOTOPOM
MPOUCXOJAT HEKOTOpBIE M3 IEPBBIX 3TANOB NuUIIeBapeHus. Vmeer pas-
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HOC CTPOEHHE y Pa3HbIX I'PYII JKUBOTHBIX; Y HauboJjiee NPUMHUTUBHBIX
XOPJOBBIX 000COOJEHHBIN KENyIOK OTCYTCTBYET; Y HEKOTOPBIX KHBOT-
HBIX OH INpEJACTaBJIAET CO00H MPOCTOE paCIIMPEHHE MHIIEBAPUTEIHLHOIO
TpaKTa, NpeJHa3HAYeHHOE JUIl MEeXaHM4YeCKOW W (He Bceraa) IpelBapu-
TEJNbHOH XUMHUYECKOHl 00pabOTKM MUIIM; Yy BBICHIMX >XHBOTHBIX €ro
CTEHKH BBICTIAHBI OCOOOW CIM3UCTON O0OOJOYKOW M UMEIOT XapakTep-
HYIO CETh CKJIaJIOK M PAa3BUTYIO CUCTEMY JXKelle3; OH MOXET ObITh He pa3-
JIelIeH Ha omdensl WIM COCTOATh M3 JBYX (y NTHL) HIM YeThIpex
(Y MJIEKOIUTAIOLINX) OTAEIOB.

OTpensl sKeJyAKa - 4acTH JKeNyAKa, HMeuue (GyHKIHOHAlb-
Hble U Mopdosornyeckue pasnuyus. MoOryT He MMETh 4eTKUX Mopdo-
JIOTHYECKUX TpaHMl, oOpa3ys onHy Kamepy (y yejoBeka), WIH HMETb
[IEPEeropoJIKM, pa3Aeldiolue KeJlyd0K Ha HECKOJIbKO Kamep (npumep:
KENYNOK Y XKBAaYHBIX MJICKONUTAIOLINX).

KumeyHuk - oTien NUIEBAPUTENBHOIO TPAaKTa OECIO3BOHOYHBIX
(KpoMe KHMIIEYHOIOJIOCTHBIX) U MO3BOHOYHBIX )XUBOTHBIX. Y IO3BOHOY-
HBIX J)KUBOTHBIX OH aAuddepeHunpyercs Ha TOHKUH M TOJCTHIH KHIIEY-
HUK. Bechb KMIIEYHMK BBICTJIAH CIM3UCTOI 000JIOUKOH C OJHOCIOHHBIM
SMUTENINEM, COJEPKAIUM MHOXKECTBO XKEJIE3UCThIX KIETOK. B kuuiey-
HUK BIAJAIOT NPOTOKU HeueHu.

* CKBO3HOH KHUIIEYHHK IMO3BOJISAET OCYLIECTBIATh «KOHBEHEPHBIN»
[poLlecC MUIEBapEHusi, NP KOTOPOM IIMIIA NEepeMelaeTcs JUllb B
OJIHOM HAamNpaBJIEHUH, M KUBOTHOE MOXET MOIJIOIIATH IHUILY OJHO-
BpPEMEHHO C I€peBapUBaHHEM paHee cheleHHOW numu. [lpu sTom
pa3Hble YYacTKM IHIIEBAPUTEIBHOTO TPAKTA CHELHAIU3UPYIOTCS U
BBIIIOJIHAIOT pas3iuyHble QyHKUMU. B yacTHOCTH, B BEpXHUX OTJe-
JaxX KHUIIEYHUKA BBIACIAIOTCS (EPMEHTHI, a CIelyIolue ero oTje-
JIbl CIELMATU3UPOBAHbI U1 BCACHIBAHHUS NMTATEIIbHBIX BELIECTB.

* Y MHOrMX IJIOCKHMX 4YepBeil KMIIEYHUK CHIbHO pa3BEeTBIEH (€ro or-
BETBJICHUS IPOHU3BIBAIOT NPAKTHYECKH BCE YYACTKM Tela), BBINOJI-
HSET M NUIIEBAPUTEIbHYIO, U PaclpeAeNuTeNbHYI0 QYHKIHN.
IMeyenb - jxene3a, COBMeEIAONIas HECKOJBKO Pa3JIMYHBIX (QYHK-

uuid. OHa BBIAENSAET JKelnub, KOTOpas HEUTPAIU3YyeT KUCIYI0 PEaKLHIO
[UILM, MONAaJalolell B KHIIKY M3 )KelyJlKa, CIOCOOCTBYeT HepeBapH-
BAaHUIO XXUPOB, BBHINOJHSAET OapbepHYy0 (QYHKLHIO, HEHTpanu3ys Bpe.-
HbIe BellecTBa (B YaCTHOCTH, TSDKEJIbIE METallbl) U 0OJIe3HETBOPHBIE
OpraHU3Mbl; HEHTpanu3yeT HpPOAYKThl oOMeHa, 00pa3ys MOUYEBHMHY H
MOYEBYIO KHCIIOTY, BBINOJIHIET 3anHacalomylo (yHKLUHUIO - B Hell Haka-
IUIMBAETCS TJIMKOTEH.

K numeBapuTelbHBIM XKelle3aM TaKXKe OTHOCHUTCSA HOKeJaya04-
Hasl JKeJjie3a, KOTOpas BbIpabaThiBaeT (EPMEHTHI, pacuierisonue Oen-
KU U YIJIEBOJBI.
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OCco6eHHOCTN NULLEBAPUTENbHbIX CUCTEM
HEKOTOpbIX 6ECNO3BOHOYHbIX XUBOTHbIX

VY Kuwieunononocmupix BCS TUILEBAPUTENIbHAS IOJIOCTh SBISET-
¢ COOCTBEHHO IOJIOCTBIO NMEPBUYHOM KMIIKH (PHTOJAEpMa); OHA CIEIO
3aMKHYTa, U HEeIlepeBapeHHbIE OCTATKU BBIOPACHIBAIOTCA 4Yepe3 poT.

VY nenmounvix uepeeii NUILEBAPUTEIbHBI TPAaKT OTCYTCTBYET.

VY nnockux uepeeil KMIIKa CJIENO 3aMKHYTa, HO HOSBISETCS MOII-
Hasl 9KTOAepMalibHasl TIOTKa (MepeaHss KUIIKa).

VY Kpyznvix uepeeii TOSBISIOTCS aHaJIbHOE OTBEPCTHE M SKTOJEp-
MaJlbHas 3aJHsS KHUILIKA, T.€. KUIIEYHUK CTAHOBMUTCS CKBO3HBIM; IHILE-
BApUTENIbHBIA TPAKT COCTOUT U3 NEpeIHEeN, cpeiHel 1 3aAHed KHILIOK.

VY Konvuamwix uepeeil, UIEHUCHMOHOZUX, MOINIOCKOE KUILIEYHHUK
CKBO3HO#, MHOSIBISAIOTCS TJOTKA, MUIIEBOA (KOTOPBHIH MOXET pacuUIM-
pATbCs B 300), XKENyIOK, B TIO0TKe (GOPMHUPYIOTCS CIEIUATIbHbBIE BbI-
POCTBI Ul yAEpXKaHUS M M3MEJIbYCHHS IHUIIH; Y BHICOKOOPraHU30BaH-
HbIX OECMO3BOHOYHBIX (YWICHHUCTOHOTHE, MOJIIIOCKH) TMOSBISIOTCS
CJIIOHHBIE JKE€JIEe3bl U IEeYCHb.

Oco6eHHOCTU NuULieBapeHUs pacTUTENbHOAAHbBIX XUBOTHbIX

PacturenbHas muia cOIEpP>KUT MHOTO UeA1I0103bl, UMEIOIIEH He-
BBICOKYIO IHUIIEBYIO LIEHHOCTb M TPYAHYIO JJIS YCBOEHHS, IOCKOJIBKY
JUIIb OTHOCHUTEJIBHO HEMHOI'ME OPraHM3Mbl CIIOCOOHBI CHHTE3MPOBATh
(GepMeHTh, KOTOpbIE MOTYT pacIlelIsiTh €€ MoJeKyJbl. IlosTomy
MHOTHE PAaCTUTEIbHOSAIHBIE )KUBOTHBIE YIIOTPEOIAIOT B MUILLY JULIb TE
YacTH pacTeHHH, KOTOpble Hambosee OOraTbl MUTATEIbHBIMHU BEIECT-
BaMH, - IUIOJBI, CEMEHAa, KIyOHH, JyKOBUIbI, KOpPHU. Te ke KUBOT-
HbIE, KOTOpPbIE MUTAIOTCS B OCHOBHOM JIMCTBIMM M CTEOJISAMH, HCIIOJIb-
3YIOT JUIS 3TOrO CIIeUHaJbHbIE aJanTaluy.

BONBIIMHCTBO pacmumenbHOAOHBIX HACEKOMBIX HE MOTYT Iepe-
BapUBaTh LEJUIIOJI03Y, HO MX POTOBOH ammapar MOXET HpOKalbIBaTh
WIN pa3pyliaTh KJIETOYHBIE CTEHKH, MO3BOJAA H00paThcs 0 cojaep-
KHUMOI'0 KJIETOK M MCIIOJIb30BaTh ero B nuiny. IIpu 3TOM KieTO4YHbIE
CTEHKM W KpaxMajbHblE 3epHa HE IEPEBAPUBAIOTCA U BBIACIAIOTCA C
Gbekanusimu (npumep: capanua).

OTzaesibHbIE TPYIIBI XKUBOTHBIX (CBEpIALIMI JepeBO JBYCTBOpYa-
THIl MOJUIIOCK KOpafenwvHblil  4epeb, HEKOmopvle pAaxKoodpasvle,
Kolbuamole 4epeu W U2N0KOXcUe) CIIOCOOHBI BBIPAOATHIBATH (PEPMEHT
Uenniono3y, KOTopas paclleIlisieT LEeJUII0I03Y.

BonbUIMHCTBO PAaCTUTENBHOAJHBIX XKUBOTHBIX UCIONB3YIOT AJIs pac-
LICTUICHUST LEJUIIONO03bl HaKmepuu-cumouonmel, OOUTAIONINE B HX IIH-
LIeBApUTEIbHOM TpakTe. Tak, B 4aCTHOCTH, NUTAIOTCH:

* HEKOTOpbIE HACEKOMBIE M Jpyrue 0ecrno3BOHOYHbIE (npumep: Tep-

MUTBI, TUTAIOLINECS IPEBECHHON);

* PACTUTENIBHOS/IHBIE JKUBOTHBIE C Rmpocmulm dceyOkom (HenapHoO-

KOMBITHBIE, 3aiilleoOpa3Hbie, XOOOTHBIC), Y KOTOPBIX MEJII0NI03a Ie-
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peBapuBacTCs B CICNOW KHIIKE, OTXOAALICH OT MHUIIEBApUTEIBLHOTO

TPaKTa Ha IPaHMIE MEXJIY TOHKUM U TOJCTHIM KHIICYHHKOM, HJIH B

OpSMOH KHUIIKE, KOTOPbIE MOTYT OBITh CHJIBHO yBEJINYCHBI,

» JKBaYHble MJEKONUTAKIMUe (KPYIIHBIH U MEJIKHA POTATBIA CKOT,
OJICHH, JIOCH, BEpOIIOABI M JApP.), UMCIOLIUE CAOMHCHbLL, MHOTOKA-
MEPHBIH  JHcenyooK.

Kenynok :KBaYHbIX MJIEKONHTAWINUX COCTOUT M3 YETHIPEX OT-
nenoB: pyOria, CeTKH, KHHXKKH (BMecTe 00pasyloT HpeIsKeJyAOK) H
cblyyra. CTeHKH NpeJKeNyJKa JTHIIeHBl MUIEBAPUTEIbHBIX JKEIe3.

Py6en - 370 camas oO0beMHas 4acTh MHUIIEBAPUTEIHLHOrO TPAaKTa,
CTEHKH KOTOPOTO BBICTIAHBI MPOYHOW POromogo0HON KYyTUKYIOU.

CoplYyr mnpeacTaBiseT cOo00W HACTOSIIMKA JKETyJAOK € OOBIYHOIM
(m1s Bcex MIICKOMHUTAIOUINX) KHUCIOM peakuueld, NHIIeBapUTEIbHbBIC
JKeNle3bl KOTOPOTO BBIACIHSAIOT COJSHYIO KHUCJIOTY M HENCHH.

* OcHOBHbIE CTAJHM MpoOLEcca NepeBAPUBAHUS PACTUTEJNbHOH NH-
LU KBAYHBIMH KUBOTHBIMU:

* HOBas pacTUTENbHas MUIA CHAayalla Clerka MepexeBbIBacTcs, a 3a-
TeM BMecTe ¢ OOJBIIUM KOJIMYECTBOM CJIa0OLIENIOUYHON CIIOHBI I10-
crymaetr B pyben u ceTky. B pyOue muima npeaBaputeiabHo obpada-
ThIBaeTCd (EpPMEHTAMHU CIIOHBI M OTPOMHBIM KOJHYECTBOM MHKPO-
opraHu3MoB (aHa3poOHBIX OakTepuil ¥ UHGY30pHil), HEPMEHTHI KO-
TOPBIX PACLICIUIAIOT KJIETYaTKy, NEKTHHOBBIC BELIECTBA M JUTHHUH.
OO0pasymouiiecs MpU 5TOM NPOAYKTHI PAaCLICHICHHS COpaKMBarOT-
cs, IpeBpallasch B OCHOBHOM B OpPTaHMYECKHE KHCIOTHI, KOTO-
phie HEHUTpaTU3yITCs OOWIBHO BbiAensemoit ciaoHOU. Kpowme
TOT0, MHKPOOPTaHU3MBbl pyOIla, MCIOJIb3Yys B KauecTBE MCTOYHUKA
a30Ta COJMM aMMOHUS, CHHTE3UPYIOT HEKOTOPbIE OENKH;

* MOJYYEHHYI0O CMECh BELIECTB, COJAEPKAIIYI YACTHYHO IIepeBapeH-
HBIE PACTHTEJIbHBIC BOJOKHA, NPOXYKTHl OpOXKEHMS, CUHTE3HPOBAH-
Hble OaKTepUsSMHU OCJKH U MHUKPOOPTIaHU3MBI, JXHBOTHOE OTpPHITUBa-
eT U3 pyOlla B POTOBYIO MOJOCTb U BHOBb HAUMHAET €r0 M3MEJIb4aTh
(«oKeBaTh JKBauKy»), 4TO 00JeryaeT AanbHeliiee nepeBapuBaHue;

* 3aTeM MEpe)KeBaHHAs MNHUIAa BTOPUYHO HPOIJIATHIBACTCS U Ha ITOT
pa3 momajaeT cHayaila B KHHXKKY, a IOTOM B ChIuyr. BmecTe ¢ Heil B
CHIYYT TONANAIOT U CaMH MHKPOOPTaHU3MBL. B cwluyre mop neiict-
BHEM BBIACISAEMBIX €r0 JKeJe3aMH COJSHOM KHCIOTHI M IEICHHA
MPOMCXOJUT AajbHEelIee nepeBapuBaHue NUIIM M TEI MHUKpPOOpra-
HU3MOB. [lepeBapuBaHHEe MHKPOOPraHU3MOB JaeT KBAYHOMY JKH-
BOTHOMY OOJBLIYIO YacCTh HEOOXOIMMBIX €My OEIKOBBIX BELISCTB
(HanpuMmep, KopoBa TakuM oOpa3zom monydaet 6onee 100 r Oenka B
CYTKH) U HEKOTOPBIX BUTAMHHOB I'pyIIbl B;

* U3 ChlUyra IHIa NOCTYNAaeT B KHUIIEYHHUK, IJE NPOUCXOIUT e
OKOHYATeJIbHOE IepeBapyBaHUE U BCACBIBAHUE.
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BcacblBaHWe nuTaTesnbHbIX BELLIECTB

BcacsiBaHMEe B NHIIEBAPUTENIBHOM TPAaKTE - 3TO IMEPEXOJ Be-
mecTB (MPOAYKTOB NMEpeBAapUBAHMS IHIIM) 4Yepe3 KJICTOYHbBIE 3JIEMEH-
Thl CTCHOK IUIIEBAPUTEIBHOIO TPakTa B KpoBb M JuMQy. Y yenoBeka
MNPOMCXOAUT B OCHOBHOM B BOPCHHKaX TOHKOTO KHIICYHHMKA;, HE3HAUYH-
TEJIbBHOE BCACHIBAHME HEKOTOPBIX BEILECTB OCYLISCTBISAETCS B XKEIyJIKE;
B TOJCTOM KHIIEYHHMKE BCACBHIBAIOTCS TOJBKO BOJA M BUTAMHHBI.

BopcHHKHN - MHUKPOCKOMHMYECKHE BBIPOCTHI CIU3HCTOW 00OIOYKH
TOHKOTO KHIIEYHHMKA, Yepe3 KOTOpbIE OCYIIECTBISAETCS BCACBIBAHHE
NUTATENbHBIX BellecTB. Mexay BOPCMHKAMHU Ha KJIETOYHOW MeMOpaHe
HaXOAMUTCSA OO0JbIIOE YUCIO MOJEKYN (EPMEHTOB, pPaCIIEIISIOMINX
He0OJIbIIMEe MUIIEBbIC YaCTHIBI, pa3MepP KOTOPHIX MEHBIIE PACCTOSHHUA
MEXJy BOpPCUHKaMU. BOpCcHMHKH 0COOEHHO MHOT'OYHCICHHBI M XOPOIIO
Pa3BHUTHl B TOHKOM KHUIIEYHHUKE ITUI] U MJICKONHUTAIONUUX.

Crpoenne BOpPCHHKH. BoOpcuHKa COCTOMT M3 COCIMHUTEIbHOU
TKaHU € HEOOJBIIUM KOJMYECTBOM TIJAIKOMBILICYHBIX KJIETOK W IO-
KpBITa 3MUTEINEM. B LIEHTpe BOPCHMHKH PacCIOJIOKEH JTUM(DaTHUYECKUit
KanuJuIsip - HEeHTPAJbHBI MJEYHBIH CHHYC, OKPYXEHHBIH CETHIO
KPOBEHOCHBIX KamuwJUIsipoB. JIuMpaTudeckuil Kammuisip COCIUHIETCS
¢ cocynamu JTUM(pATHYECKOH CHCTEMBI, KPOBCHOCHBIE KaNMJUIAPHI - C
MeNbYAULINMU 6eHyaMU W APMEPUOIAMU.

BcacbiBaHHe NMPOJYKTOB pacuieneHHusl KHUPOB, COIACPIKAIIUXCS
B KaIIUIIEOOpa3HOM COJAEPKMMOM TOHKOW KHUIIKH (XHMYycCe): OHHU BCa-
ChIBaIOTCS B JIUM(pAaTHYECKHE KANWLISAPbl 4Yepe3 KICTKU OSMUTETHS
BOPCHHOK. BopcuHka, cokpamiasch, BbIaBIuWBaeT JuMQy ¢ comepka-
IIMMHUCS B HEH MeEJIbYalIIMMHU JKUPOBBIMH YacCTHIIAMH, KOTODBIC MPO-
XOJAT 1O TUMGATUYECKUM COCyJaM M, MUHYS Ne4YeHb, 4epes aumdpa-
muueckuii NPOMOK TOCTYIAIOT B BEHO3HYIO KPOBb.

OcranbHble NUTATENbHBIC BELIECTBA IOMANAIOT HEMOCPEICTBEHHO
B KPOBEHOCHBIC KAaNWUISAPhl BOPCHHOK U Y€pe3 BOPOTHYIO BEHY IOCTY-
[alT B MEYEHb, TAC OHM IMOJBEPraroTcsi AaJbHEHIIMM OMOXMMHUYECKUM
PEBPALICHUSM.

BcacriBaHHe MUTATENBHBIX BELIECTB Yepe3 MeMOpaHbl KJIETOK JIIH-
Teusl TPOUCXOIUT naccueno (nytem nuddys3uu) Ui akmueno, ¢ yda-
CTHEM CIICLHAJbHBIX OCIKOB-IIEPEHOCYNKOB M 3aTpaTaMH YHEPTHUU.
BcacbiBawTcsi maccuBHO (IpUMEPHI):

*  21I0K03a U 2nuyepuH, PacTBOpUMbIe B Boje (0oibInas yacTh IIIO-
KO3bl OTKJaJbIBACTCS B ICYCHHM WJIM MBIIIIAX B BUJE TJIUKOTEHA,
OCTaBLIA’CS 4YacTh IOKUAACT MEUYEHb Yepe3 MEeUYCHOUYHYIO BEHY U
pPa3HOCHUTCS 1O BCEM KIETKaM OpraHu3Ma, TIJe MOJABEepraeTcs
OKHUCJICHHIO B IPOILECCEe KICTOYHOTO ABIXaHUS);

AMUHOKUCIONbL, KOTOPBIC 3aTE€M HCIIOJIB3YIOTCS A1 CUHTE3a HOBBIX
0CJIKOB IIMTOIUIA3MbI KIJIETOK, BOCCTAHOBJICHHUS ITOBPEXICHHBIX y4a-
CTKOB Tefna, 00pa3oBaHusi (epMEHTOB U rOpMOHOB U T.m. (M3numiek
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AMHHOKHCIIOT MOJBEPraeTcsi B NEYCHH AC3aMUHHPOBAHUIO - OTLICI-
JICHUIO aMHHOTPYII, KOTOpbIE NPEBpallaloTCs B MOueBMHY. Moue-
BUHA JIOCTABJIACTCS C KPOBBIO B IMOYKHM M BBIJCISAETCS C MOYOHM, OCTAT-
K{ MOJIEKYJl aMHHOKHUCIIOT MPEBPAILAIOTCS B INIMKOTEH M 3aI1acaloTcs. )

BcacbhiBaoTcsi aKTHBHO (TIpUMeEpHI):

* @blcuiue KapOoHosvle Kuciomsl, HepacTBOpuMble B Boxe. Ilpu Bca-
CBIBAHMHM OHHU COCAMHSAIOTCS C JKEIYHBIMH KHUCIOTAaMH M COJISIMH,
0o0pa3ys KOMIUIEKCH (pacTBOPUMBIE MbLJa), KOTOPbIE HPOXOAAT
Yyepe3 KHIICYHYIO0 CTCHKY, a 3aTeM pa3pyIIalTCs.

KpoBeHocHasa cucrtema

KpoBenocnass cucrema (cucremMa KpoBoOOpaleHHs) - COBOKYII-
HOCTb OpPraHOB, 00ECIEYMBAIOUINX LUPKYJSAILHIO KPOBH B OpPraHU3ME.
CocTouT u3 cepoya M KpoeeHOCHBIX cocydos. BriepBblie mosBisgercs y
Konbuamelx 4epeeli - NMPOCTCHIINX BTOPUYHOIOJOCTHBIX JKMBOTHBIX.

DYHKINHA CHCTEMbI KPOBOOOpAalIeHHs: CHAOXKEHME TKaHedl U op-
raHOB JKMBOTHOTO IHMTATEIbHBIMU BELIECTBAMH M KHCIOPOIOM, yZa-
JIeHUE U3 HHUX NPOJYKTOB OOMEHa BEIIECTB, OOBEIMHEHHE U PEryiu-
poBaHue (YHKLUUH BCEX TKAHEH M OPraHOB, Y4acTHE B pealU3alMH UM-
MYHHOTO OTBETa OpPTaHH3Ma.

KpoBooOpaunienue - 5T0 HenpepbBHOE ABHUIKEHHE KPOBH MO KPO-
BEHOCHOH cucTeme, 00yCIOBICHHOE COKPAICHUSAMH CepAla WIH MyJlb-
CUPYIOUIMX COCYZAOB; obecrneunBaeT OOMEH BEIIECTBAMHM MEXIY opra-
HU3MOM H BHelrHeidl cpefoii. KpoBooOpamieHH0 CrnocoOCTBYIOT CO-
KpAIlleHUsI CKEJIETHOH MYCKYyJaTyphl.

KpoBeHocHbIe cOCYAbI - 3TO apmepuu, 6eHbl W KARUIADYL,
NpeCTaBIgIre co00i monble TPYOKH pasHOro quaMeTpa, Hempe-
PBIBHO Tepexojsliue APYT B JApyra W oOpasylouiue eIHHYI0 CHCTEMY,
CBS3BIBAIOIIYIO MEXAY cO00il BCce TKaHU M OpraHbl OpraHu3Ma U cHab-
JKAIOIIYI0 UX KPOBBIO.

ApTepuM - KpPOBEHOCHBIE COCYIbl OOJBIIOTO M MAajJoro Kpyros
KpOBOOOpAILICHUs, O KOTOPHIM TEYET KPOBb OT CepJlla K OpraHaMm H
TKaHSIM; HUMEIOT TOJCTbIE CTEHKH, CIIOCOOHBIe cokpamatbcs. [To apte-
pusM OOJBIIOr0 Kpyra TEYET apmepuanbHas Kpoes, Oorartas KHUCIIO-
ponoM (3TH apTepuH UTparoT POJib HAIOPHOTO pe3epByapa, MOJAIOIIEro
KPOBb M3 Cep/lla B KaMJUISAPBI); 110 apTepHsIM MaJoro Kpyra TeyeT Ge-
HO3HAA KPOBb, HACHIICHHAS JTUOKCHIOM YIJIEPOAA.

CTpoeHue apTepUM: CTEHKa apTEepUH COCTOMT M3 TPEX CIIOCB-
obonouyex. HapyKHbIi COCIMHUTENbHOTKAHBIA CIOW HPHUIAET apTepuu
MPOYHOCTh U 3NACTHYHOCTh M Oorat HepBamu. CpeqHuil clioil COCTOUT
U3 3JaCTUYHBIX BOJIOKOH M TJIaJKUX MBIIICYHBIX KICTOK, COKpallCHHE
KOTOPBIX PEryjIupyeT AuaMeTp MpOcBeTa apTepuu. BHyTpeHHHIl cioit
COJICPKUT IHAOTENHH (00pa30BAHHBIH OAHUM CIIOEM IUIOCKUX KIETOK),
COCIMHHUTENBHYIO TKaHb M JIACTHYHYIO MeMOpaHy, NMpUAAIOIIyI0 apTe-
PHM JOMOJHUTEIBHYI0 MPOYHOCTb.
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ApTepHOJIBI - MEJIKHE KOHEYHbIC DPa3BETBICHHUS apTepuil, mepe-
XOISIIUE B KARUALADDL.

AopTta — riaBHas apTepus KPOBEHOCHOW CHUCTEMbI IO3BOHOYHBIX;
cHabXaeT KPOBBIO BCE TKAaHM M OpraHbl Teia. Y Rmuy, MAeKOnumai-
wux W 4enoéeKka OHA BBIXOAMT M3 JIEBOTO XKENyJIouKa cepaua, odpasys
B CaMOM Hayalle PAacUIMPEHHE - aOPTAIbHYIO JYKOBHIY, MOJHUMAETCS
BBepX (Bocxoasmias aopTa), HOBOpPAYMBaeT (Iyra aopThl) HA3aq U BICBO
(y MIEKONHUTAIOMNX) WIM Ha3ad U BOpaBo (y NTUL) W HAIpPaBISIETCS
BHHM3 (HHUCXOASIIAsi, WIM CIIUHHAA, aopTa). Y MPECMbIKAIOWUXCA apTe-.
pHaJbHas aopTa BBIXOJUT U3 JIEBOI 4acTH )KeIyJouykKa cepiua, o0pasys
NpaBylO Iyry, BEHO3Has aopTa BBIXOAMT M3 HPABOH HYacTH JKeJyHouKa
cepaua, obpasys JeBYI Ayry; MpaBas M JieBas IyTd aopThl 3aT€M CO-
SIMHSIOTCS, 00pa3ys oOL[yI0 aopTy, HECYN[yI0 CMEIIaHHYI0 KpOBb.' Y
3eMHO600HBIX OT KEIyNodYKa ceplla OTXOIUT apTepUalbHBIl KOHYC
(crocoOHBIN COKpamaThCs), a OT Hero - ogHa (y OSCXBOCTBIX) HIIH JBE
(y XBOCTaThIX) Mapbl apTepUaIbHBIX Iy, KOTOPHIC 3aT€M COCAMHSIOTCS
1 00pa3yioT CIUHHYIO a0pTy.

BeHbI - KPOBEHOCHBIE COCYABI, IO KOTOPBIM KpPOBB JABHMXKETCA K
cepliy; MMEIOT TOHKHE TPEXCIOHHbIE CTEHKH, HE CIIOCOOHBIE COKpa-
IIaThCA; BHYTPH BEH PACIOJIOKEHBI MOJYJYHHBbIE KJANAHBI, MPEHT-
CTByIOLIHEe 00paTHOMY TOKY KpoBu. [1o BeHam 00IbIIOr0 Kpyra KpOBO-
oOpalieHusi Te4eT BEHO3Has KPOBb, [0 BEHaM MaJIoTO Kpyra KpoBooO-
palieHus - apTepHaibHasi.

Kanunaspel - TOHYalnIMe KPOBEHOCHBIE COCYIbI, Yepe3 JMUTENH-
aNbHBIE CTEHKHM KOTOPBIX, COCTOALIMX W3 OJHOIO CIOS KIJIETOK, OCyIle-
CTBJIICTCS ra3000MEH B JIETKUX M TKaHIX.

ApTepuasibHasi KPOBb - KPOBb, HACHINICHHAS KHCIOPOAOM H OC-
BOOOXICHHAsE OT AMOKCHIA YIiepoaa; MMEET SIPKO-ajblil [BeT; 0Opasy-
eTCsl B KaMJUIAPaX JIETKUX M3 BEHO3HOM KPOBH.

BeHo3Hasi KpOBbL — KPOBb, HACHIMICHHAS AUOKCHIOM YyTJIEpPOAa U
OpoayKTaMd OOMEHa BellecTB; 00pa3yercst W3 apTepUalbHOH KPOBH B
KanWuUBIpax pa3indHbIX TKAaHEH W OPraHoB, IIe KHUCIOPOI U MUTATEIb-
HbIC BEIIECTBAa M3 KPOBU MEPEXOMAT B TKAHEBYIO JKHAKOCTH, a 0OpaTHO,
U3 TKaHEeBO# XUIKOCTH B KPOBb, IMOCTYMAIOT THOKCHA Yriaepoaa H Mpo-
IYKTHl OOMEHa BEIIECTB.

Cepaue - LEHTPaNbHBIA OpPraH KPOBEHOCHOW CHCTEMBI, COKpaIlle-
HUSIMH KOTOPOT'O OCYIIECTBIISETCS LUPKYJISALUS KPOBU MO KPOBEHOCHBIM
cocylaaMm; 3TO TJaBHBIH HAMOPHBI OpraH, BhIOpachHIBAIONIUN KPOBH B
apmepuu W TIOIJCPKUBAIONIMI B HUX BBICOKOE KPOBSHOE AaBIICHUE.
JlesTenbHOCTh CepAla pPEeryaupyeTrcs HeHpOoryMOpallbHBIMH MEXaHH3-
MaMH, HO cepjAevyHas Mblna (MHoKkapa) obnanaer agmomamueil.

Cepaue mpeicTaBisieT coOOH MOJNBbIH MBIIEYHBIH OpraH, pasJesieH-
HBII Ha JBE, TPU HIU UYETHIPE KaMepsbl - OAHO WIH Ba npeocepous u
OAVWH WU JBa MHcenydouka. Mexay TpaBod W JE€BOW MOJOBUHAMH CEPI-

12 3ak 210!
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I1a UMEEeTCs IUIOTHAs Heperopojka, MeXIy HpPeACepIusIMH H XKeJlyaouKa-
MH - cmeopuamele Knananwl. HapyxHbli cioil cepaua (3muKappn)
IpeICTaBIeH COCJUHUTENbHOW TKaHbIO, BHYTPEHHUI CJIOH CTEHKH
cepaia (3HA0KAapa) 0Opa3oBaH SHIOTEIUATBLHBIMU KICTKaMHU.

Cepaue yeloBeKa 3aKJIIOYEHO B OKOJIOCEPACYHYIO CyMKy (mepH-
Kap/) U PacIoJIOKEHO B CPEJOCTEHUU TPYJHOH MOJOCTHU.

Kamepbl cepama - yactu cepauna (mpeiacepius U JKEJIYIOUKH),
pasiauvampiuecs cBouMH (GYHKOUSIMHU. VI3MeHeHue uucna Kamep
cepAla CBjI3aHO C pa3[ejeHUEM JABYX MOTOKOB KPOBH - apTepHaJbHOM
U BEHO3HOM.

JIByxKaMepHoe cepAle COCTOUT M3 OJHOTO mpedcepous ¥V OJHOTO
Jicey0ouKa, B TAKOM CEpIle MPOHMCXOIUT IMOJHOE CMEIIMBAaHUE BEHO3-
HOH U apTepHalbHOM KPOBH; KPOBb M3 CEpAlla BEIHOCUTCS €IUHBIM pycC-
goM. J[ByXkaMepHOe cepile XapaKTepHO Ui pblo.

TpexxaMepHoe cepale COCTOMT M3 [BYX Hpedcepouil 1 OJHOTO
acenyoouka. U3 xenynouka BBIXOAST [Ba COCyla - IO OJHOMY KpOBb
IOCTynaeT B OOJIBLIONW KPYr KPOBOOOpAIleHHs, MO APYroMy - B Malbli
Kpyr KpoBooOparieHus. TpexkaMepHOe Ceple XapaKTepHO Ui 3eMHO-
600HbIX W OOJBUIMHCTBA MpecmblKaowiuxca (KpoMe KpPOKOIUIIOB). Y
IPECMBIKAIOMUXCS KEIydouYeK YacTUYHO (a y KPOKOAWJIOB - IOYTHU
IIOJIHOCTBIO) pa3lieleH NPOAOJIbHONW NMeperopoakoil Ha JIBe 4acTH, MOITO-
My BEHO3Has KPOBb CMELIMBAETCS C apTepUAIbHOI HE IMOJIHOCTBIO.

YeTpipexKkaMepHOe cepjlle COCTOMT U3 IPaBOTO W JIEBOr'O npeod-
cepouli U TIPaBOTO U JIEBOTO JXcenyooukos. Mexay NpaBod U JeBOH
IOJIOBUHAMH CepJlla UMeeTcsl IUIOTHAs Ieperopojka, MExXIy Hpenacep-
AWMU U )Ke.]'[y}lO‘IKaMH - CTBOPYATHIC KJlallaHbI. HOTOKI/I BeHOS’HOﬁ H
apTepualbHOW KPOBH IOJHOCTBIO pa3aesieHbl. UeThlpeXxKkaMepHOe cepli-
e XapaKTepHO ISl KpoKoOouaoe (U3 Kiacca MPECMBIKAIOUIUXCS), nmuy,
MACKONUMAIOWUX ¥ uenogeKa.

IIpencepaue - yacTh cepalia, MPEACTABISIONIAs COOOW MBILICYHYIO
KaMepy, HEMOCPEJCTBEHHO CBS3aHHYIO C OJHOM M3 KpyNHEHIIUX BeH
KPOBEHOCHOM CHCTEMBI M SIBJISIOLIASICS pE3epByapoM KpPOBH AJS XKelly-
JOYKOB. J[ByXkaMmepHOe cepJie MMeeT OJHO IpejacepAHe, Tpex- U 4e-
ThIpEXKaMepHbIe Cepala - JBa Hpecepausl.

Kenynouexk cepama - yacTh cepjla, IPUHHMAlOUIas KPOBb W3
npefcepans W BBITAJKHMBAIOIIAs €e B IPOLECCe CBOETO COKpPALICHUS B
nezounylo apmepuio (NPaBbBIi XKEIyHOYEK Yy HTUL U MIIEKONUTAIOLIUX)
WIH B Oyz2y aopmul (JI€BBI KEIyAOUYeK y NTHUI U MJICKONUTAIOMIMX).

CTBOpuaThIii KJamaH - KJamnaH cepAlia, PacIOJIOKECHHBIH IO Kpa-
SIM OTBEpPCTHS, COCOUHSIONIEr0 MpeJICepAne C IKEIyA0YKOM Ccepaua.
MoOKeT OTKPBIBATHCS TOJIBKO B CTOPOHY JKEJIyHZOYKa.

ABTOMATHSI CepAla - CBOWCTBO CEpAEYHONH MBIMILBI PUTMUYECKH
COKpaIaThCsi ¥ pacciadiiaThbCsi HE3aBUCHMO OT LEHTPAJIbHOH HEpBHOU
CUCTCMBI. COKpaLLLeHI/ISI BBI3BIBAOTCA INMEPHUOAUYCCKU IOABJIAOMIUMUCIT
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B CaMOM CepIe4yHON MBILILE (MUOKapde) dICKTPUUSCKUMHU HMIYJIbCaMH
BO30YXACHUS, TEHEPUPYEMBIMU KICTKAMH Y314-600Umens pPumma
cepoya. ViMnyibcbl BO3OYXKAEHHUS OT 3TOTrO y3ja NepeltaloTcs 10 npoeo-
oaugeil cucmeme cepoya CHaydajga COKPATUTEIBHON MycKyjlaType Ipen-
CepAMii, a 3aTeM COKPATUTEJIbHOW MYCKYJAType jKeIyJZO4KOB Cepaua.

Y3ea-BoauTeNb PHUTMA CepAlA - yYacTOK IIONEPEUHOI0I0CATON
cepIeyHON MbIINB (MHOKapAa), COAEpPXKAallMil BUIOU3MEHEHHbIE
MBILIEYHBIC BOJIOKHA, B KOTOPBIX NMPOUCXOIUT 0Opa3oBaHHE PUTMHUYE-
CKMX OJJEKTPUYECKUX HMIIYJIbCOB, 3aJalOIUX PUTM CEPACYHBIX CO-
KpauieHui. PacnonokeH B CTeHKe MpaBoro mnpeiacepaus BOIM3M MecTa
BIIaJICHUS BEpXHEH IOJIOH BEHBI.

IIpoBoasimasi cucTteMa cepAana pacloJiOK€HAa B YCThAX IOJBIX
BEH U IEPeropojke cepjaua; oOecreynBaeT aBTOMATHIO CepAlla 3a CYeT
KJIETOK, KOTOpble I'€HEPHUPYIOT 3JIEKTPUUECKHE HMIYJbChl BO30yXKae-
HUS B CEPJCUHOUN MBIIIIIE.

o> CepaedHblii IUKJ - IEPUOJ COKpAIICHUS U pacciabieHus ceprua;
COCTOHUT H3:
* cucmonpt (TIOCISAOBATEIBHOTO COKpAIICHHWs CHaydaja Mpeicepuii,
a 3aTeM JKEJyIO0UYKOB);
* Ouacmonpt (NIOCIENOBATEIBHOTO pacciabieHus Npeacepauil u xe-
JIYJ0YKOB);
* nay3el (npeObIBaHUS TPEACEPANA M HKEIyJI0YKOB B pacciabieHHOM
COCTOSIHUN).

e Peryasinusi padoThl cepaua:

* Hepenaa DPEryNSALUs COKpAIleHWH ceplla OCYIIEeCTBISETCA Bere-
TaTUBHOW HepBHOU cuctemoit (BHC); npu stom:
- cumnartudeckas yacte BHC mnossimaer Bo30yauMoCTh cepiua,
yBeJ’[I/I‘ll/IBaeT '-[aCTOTy CEPACYHBIX coxpameﬂnﬁ, ycmmBaeT ux,
CIOCOOCTBYET JIyUlIeMy NMPOBEACHHUIO BO30YKICHUS;
- mapacummnaruuyeckas yacth BHC cHuxkaeT BO30yIUMOCTh Cepaua,
yMEHBLIAET YaCTOTy CEpACUYHBIX COKpalleHHH, ocnabiser wux, 3a-
MEIJISIeT MPOBeJIeHUEe BO30YKIACHHS;

* 2ymopanvnasa perynsuus paboThl cepAlla OCYIIECTBISETCS PSAIOM
BE€IICCTB, BBIACIACMBIX PAa3JIMYHBIMHU OpraHaMMu B KPOBb, IIPHU 3TOM:
- aApC€HAJIMH U HWOHBbI KallblIUid ﬂeﬁCTBymT AHAJIOTUYHO CUMIIaTHYC-
ckoit wactu BHC,
- aleTUIXOHUH (0Opa3yeTcs B CHHAIlCaX) ACHCTBYIOT aHAJIOTUYHO
napacumnatuuecko yactu BHC.

Cucroauyeckoe JaBjeHHe - KPOBAHOE JaBJIEHHE B MOMEHT CO-
KpalleHHUs XKeJlyno4koB cepaua. HaubGosbmee naBnenue Habnronaercs
B apTepusX, OTXOAALIUX OT CepJla; B APYrMX cOCylax AaBlIEHHE IO-
CTENIEHHO IOHMXAETCA IO Mepe yAaleHHs OT ceplia M3-3a 3aMmejie-
HUSA ABUXXCHUSA KPOBHU, BBI3BAHHOTO €€ TPEHUEM O CTEHKHU COCYHOB.



356 > CnpaBo4yHuk no BWMO/NOTrUU <

)IPIZICTOHH‘ICCKOC AaBJE€HHUE - MUHUMAJIBHOC KPOBSAHOC HAaBJICHUC
B IIPOMEXKYTKE MEXKIAY COKpallCeHUAMHU cepaua.

e Kuaaccnpuxanusi KpOBEHOCHBIX CHCTEM I10 CTCIICHU 3AMKHYHOCHIU-.
* omkKpuimole (He3amKHymble) KPOBEHOCHBIE CHCTEMBI,
* 3aMKHymble KPOBEHOCHBIE CHCTEMBI.

OTkpbiTasgd (He3aMKHYTasl) KPOBEHOCHAsi CHCTEMAa - KPOBEHOC-
Has cUcTeMa, B KOTOPOH KPOBEHOCHBIE COCYJBl OTKPBIBAIOTCS B MOJIO-
CTHBIC MPOMEXYTKH MEXJy OpraHaMH, B Pe3yJlbTaTe 4ero KpOBb CMe-
HIUBa€TCA C pa3jiIMdYHbIMU TKAHCBBIMHU XUAKOCTAMU U HENOCPEACTBECH-
HO OMBIBAa€T BCE OpPraHbl; 3aTeM KPOBb CHOBa COOMpaeTcs B COCYHBI.
XapakTepHa IS MOANIOCKOS, YAEHUCMOHOZUX W ]P.

Oco0eHHOCTH OTKPBITOH CHCTeMbl KPOBOOOpALleHHMs: XOPOIIO
pa3BuTOE cepale (MOCKOJbKY LUPKYJSAIUA KPOBH B IOJOCTAX MEXIY
OopraHaMH 3aMeIUIsieTcs, M ee NPOTAIKUBaHME IO cocynaM Tpebyer Jo-
HOJHUTEIBHBIX YCHJIMN), BBICOKOE IaBJICHHE KPOBH, TPYIHOCTH pEryJu-
pPOBaHHUS PaCIpe/leNICHUs KPOBH M €€ MEIJICHHOE BO3BPAILICHUE K CEPALY.

+ bBuaronmapss BBICOKOMY JaBJICHHUIO KPOBb MOJXET BBIIOJHATH (QYHK-

LIMI0 TUAPOCTATHYECKOTO CKeJeTa M o0ecrneYyuBaTh IBH)KCHUE He-

* KOTOPBIX 4YacTeil Teya, NmpugaBas UM myp2op (npumep-, NaBICHHE
remoiauMdsl obecrneynBaeT pa3rubaHue YICHHMKOB KOHEYHOCTEH
nAayKoe, Y KOTOPBIX OTCYTCTBYIOT MBILIIbI-pa3rudaTen).

IIpenMymecTBO OTKPBHITOH cHCTeMBl KpoBooOpameHusi: Oia-
rogapsi HEMOCPEJACTBEHHOMY KOHTAKTYy KPOBH .C KJIeTKaMH obecredu-
BaeTcsi 3Q(QEKTUBHBIH M CBOCBPEMEHHBIM, IMPUTOK NHUTATEJIbHBIX Be-
IECTB KO BCEM KJIETKaM TeJa.

3aMKHYTasd KPOBEHOCHasi cHCTeMa - KPOBEHOCHas CHUCTEMa, B
KOTOPOM KpPOBB JBHUXETCS MCKIIOUHMTEIBHO IO 3aMKHYTOIl cucteme
KPOBEHOCHBIX COCYIOB OT cepaua (cepiel) K opraHaM U TKaHAIM HU 3a-
TeM, HE BBIXOAS W3 3TOH CHUCTEMBbI, BO3BpallaeTcs K CEpALY; BBIXOI
KPOBU U3 COCYJOB IPOMCXOAHUT TOJBKO B pe3ylbTaTe HapylIEHHS HX
nesocTHOCTH (TpaBMbl u T.1m.). OOnanaer BBHICOKON AUHAMHYHOCTBIO.
XapakTepHa IJIS 2071060HOZUX MOAIOCKO8, U2IOKOMCUX U XOPOOBbIX
scueomnpix (y TOCIEAHUX OHA yCTpPOEHa HauboJiee CII0XKHO).

e Kuaccupukanusi KpPOBEHOCHBIX CHCTEM [0 KOJUYECTBY Kpy20e

Kpogoobpaujenus:

* KPOBECHOCHBIE CHCTEMBI C 0OHUM KPYrOM KpOBOOOpaIIeHHS;
* KPOBEHOCHBIE CHUCTEMBI C 08yMA KpyramMu KpoBOOOpalleHus.

Kpyr kpoBooOpameHusi - 3aMKHyTasi CHCTeMa COCYIOB, IO KO-
TOPO#l OCYIIECTBIISIETCS] IBHIKCHUE KPOBH.

OauH KpYr KpoBOoOOpameHWs] XapaKTepeH s BOJIHBIX JKHBOT-
HBIX C 08YXKAMEPHBIM Cepoyem, IbIIIAINX C MOMOUIbIO XMcadp (pvio M
pAna OPYTUX HUZWUX NO360HOUHbBIX). Y 3TUX JKUBOTHBIX KpPOBb IPO-
TaJIKUBAETCsl CEpAlleM IO apTepHusiM K jkabpam, rae oHa oboramaercs

> XKXuBoTtHbie < 357

KHCIIOPOJOM, a 3aTeM IIONaJgaeT B CIIMHHYIO aOpTy, KOTOpas, pa3BeTB-
JIsACh, PAa3HOCUT KPOBb K OCTAJIbHBIM OpraHaM M TKaHIM; 06paTHO K
CepAlly KpOBb BO3BpAIaeTcs [0 BEHaM.

e IlpemMymiecTBO OJHOKPYIOBOil CHCTEMBI KPOBOOOpamIeHHUs: BCs
KpPOBb, MPUXOJsIIasl K KIeTKaM Telia, oboramieHa KuciIopogoM.

* Ee HegocTaToK TO, YTO KPOBb B KamWJLIApax »abep, B aOpTe U Ka-
nuuigapax OpraHoB HaxOOUTCA NOJ HHU3KUM [HaBJICHUEM, YTO CHHU-
Ka€T CKOPOCTh INMOCTYIICHUA KHUCJIOpOoAa U IMUTATECIbHBIX BCUIECTB B
KJICTKH ¥ OTPAaHHYMBACT CKOPOCTh KJICTOYHOTO METaboau3Ma.

JABa kpyra kpoBooOpaumeHusi (6onrbutoii v manwlii) XapakTepHbI

NI JKMBOTHBIX C MIpex- U UYemulpeXKAMepPHbIM cepouem U J1e20UHbIM
npixanueM. Ilepexox KpoBH M3 Maloro Kpyra KpoBooOpamieHUs B
60bII0# ¥ K3 OOJIBIIOTO KPyra B Malblii MPOUCXOAHUT B cepane. KoH-
KpeTHass CTPYKTypa KpYroB KpOBOOOpalleHHs 3aBHCHT OT CTPOCHHS
cepaua (sABisieTCs OHO JABYX-, TPEX- MIM YETBIPEXKAMEPHBIM).

Boabmoii kpyr kposoo0pameHHMsl - 3TO CHCTEMa KPOBEHOCHBIX
COCYZOB, IO KOTOPBIM HACBILICHHAs KUCJIOPOJOM KpPOBb HPOTEKAeT OT
cepaua K mxkauam U OOpaTHO (no ecemy meny). Y 3eMHOG0OHBIX OH
HayuHaeTcsl U3 (€IMHCTBEHHOI0) KEIyAO0YKa apTepUalbHbIM KOHYCOM,
y npecmuiKawjuxca - U3 JIEBOH YAaCTU JKeNyJIo4Ka, y Rmuy W mie-
Konumaiowjux - W13 JEBOro xeaynouka. [Iporekas uepe3 KamuIUIAPHI
0OJIBIIOTO Kpyra KpoBOoOOpalieHHs, KPOBb OTIAaeT KHCIOPOJ, HacChI-
IaeTcs AMOKCHAOM YIJepoda M UEpe3 HUMCHIOW U 6epXHIOI0 Noble
6eHbl TIOCTyIIaeT B IpaBoe Ipeacepaue.

CepaeyHblii KpYr KpPOBOOOpalIeHUSI - 3TO uacms 0OObUIO20 KPY-
2a Kkpoeoobpawenus, TPEACTABIAIONIas cO00H OTHOCHTENBHO HEOOJb-
Y0 CHCTEMY KPOBEHOCHBIX COCYJOB, O00ecHeunBalONIUX CHabXeHue
KHCIIOPOJOM MBILII cepana. Y MICKONHUTAIOIUX oOpa3oBaH AByMs ap-
TepusMH (Ha3bIBa€MBIMU BE€HEYHBIMM), BBIXOISIIMMU U3 JIEBOTO JKEJy-
JI0YKa cep/la, OXBAaThIBAIOIIMMH CEpAlle CIOBHO KOPOHOH, M pa3BeTB-
JNSIOUMMUCS BHYTPU CepJlla Ha MHOXECTBO MEJKHX COCYJOB; BO3BpaT
KPOBH OCYLIECTBIAETCS HEMOCPEACTBEHHO B MOJOCTh Cepala.

Maablii kpyr KpoBooOpalieHHsi - 3TO CUCTEMa KPOBEHOCHBIX
COCYIOB, IO KOTOPBIM KPOBb IPOTEKAET OT CEpllla K Op2aHam Owvixa-
Hua U1 O0OpaTHO (nezounvlii Kpyz). Y 3eMHO600HBIX HAUYMHACTCS W3
€IUHCTBEHHOI'0 JKEJIyJOoYKa CepAla, y HPecMbIKalouwjuxca - 13 IpaBoH
YacTU XKeJIyAOUKa, y Hmuy U MAEKORUMAOWUX - U3 IPaBOro Xeiy-
noyka. Jlamee KpoBb 4Yepe3 J1e20YHyl0 apmepuilo NOCTyNaeT B JErkue,
oboramaeTcss KHCJIOPOJOM U BO3BpALIACTCsA IO JI€2OYHbIM 6€HAM B
JIeBO€ Ipelcepaue.

" Jlnst GyHKUMOHHMPOBAHHS JIBYXKPYTOBOH CHUCTEMBI KpoBooOpalie-
HUS HCOGXOHI/IMO, '-[T06bl KpOBb, l'lOCTyl'la}OU.laﬂ M3 JICTKUX, HEC
CMEIINBANach C KPOBbIO, MOCTYMAIOMIEeH U3 OCTAJbHBIX OPraHOB; B
HPOTHBHOM ClIy4ae 4acTh O0OTrameHHOW KHCIOPOAOM KpPOBH BO3-
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Bpaiajgach Obl CHOBA K JIETKHM, a K OpraHaM W TKaHSIM pa3HOCH-
mack Obl oOemHEHHass KHCJIOPOJOM KpoBb. lIpemnoTBpaTtutrh cme-
HICHHE KPOBHU IO3BOJIIET pa3/elIeHHe CepJlla Ha JBE MOJIOBHHBI, B
OJIHY M3 KOTOPBIX MOCTymaeT Ooraras KHCIOPOJOM KPOBb U3 JIeT-
KHX, a B IPYTyIo - OeHas KUCJIOPOAOM KPOBBH OT OpraHU3Ma.

nerkue

MaJIbIil Kpyr Puc 8.12. Cxema
KPOBO- KPYroB KpoBO-

obpamieHus obpaenus y
OTHI M MJIEKO-
MUTAIOUINX:

cepaue
1 - neBoe npea-
cepave, 2 - nesbin

60JIBIION KpyT KENyaouex,
KPOBO- 3 - npaBoe npea-

cepave, 4 - npa-
obparenus Bl )XeNnyao4YeK

M OpraHbl Tena

e IlpeumymecTBa ABYXKPYroBoii cHcTeMbl KpPOBOOOpalleHHs:

* KpOBb, NMPOXOAS IO JIETOYHBIM KaNMJISpaM, HAXOJUTCS I0J OYCHb
HU3KUM JaBJI€HUEM (B MPOTHBHOM -ClIydae M3 KPOBH B JIETKHE IIO-
cTymnano Obl 0OYeHb MHOTO HJIKOCTH, HAIOJIHSAS JIETKHE BOIOK);

* KpOBb OT JIETKHUX CHOBAa IPOXOJAMT Yepe3 cCepjle, I/ie ee JaBIeHue
3HAYUTEIHHO MOBBIMIAETCSA, YTO 00ecmedunBaeT MPOJBHIKEHHE KpPO-
BH KO BCEM KJETKaM Tejla, HarHeTaHWE KPOBH B IOYKH, TJ€ OHA
OYMIAETCs, W INPOTAIKMBAHHWE IUIa3Mbl C PACTBOPEHHBIMU B HeW
BEI[ECTBAMH U3 KaNMUISIPOB BO BHEKJIETOYHYIO >KHIKOCTb.

Jlumdartnyeckaa cucrema

JlumdaTuyeckasi cucreMa - 5TO COBOKYNHOCTh JUM(DAaTHUECKUX
KaluJUIIPOB M COCYJIOB, MO KOTOPBIM UHpKynupyer numda. Xapak-
TepHa A pei0, aM(buOUiA, penTHINN, NTUL, MICKOMUTAIOUINX U Yel0-
Beka. Yepe3 3Ty CHUCTEMY B KPOBb IOCTYHAKOT BOJAA, CONH, OCIKH U
BELIECTBA C KPYIHBIMH MOJIEKyJ1aMH (TOPMOHBI, BCOCAaHHBIC B KHUIIEY-
HHUKE )XUPBl M Jp.); OHA TaK)Ke y4acTBYET B CO3JaHHH MMMYHHTETa U
3alUTe OpraHu3Ma OT OOJIE3HETBOPHBIX MHKPOOPTaHHU3MOB.

JlBuxeHue NUM(QBl Y MHOTHX DPbIO, 3¢MHOBOJHBIX U INPECMBIKAIO-
MKAXCS MPOUCXOAMT MOJ AeicTBHEeM NHMdaTHuecKux cepiael, y Mie-
KONHUTAIOIHUX U OOJBIIMHCTBA NTHIl OHO OCYIIECTBISETCS 3a CYET CO-
KpallleHHs MBILII, OKpyXawmux jJduMmparudeckue cocyasl. OOpat-
HOMY TOKYy JUMQBI TNPENATCTBYIOT CHEIHANbHbIC KIANaHbl, HME0-
muecss B KpymHBIX cocyaax. JlumpoTok HeBenuk (y uyenoBeka OH He
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HpeBbINIAeT 2 MII/MUH), HO OYCHb BaXKEH JUIs OCBOOOXICHHS TKaHEW OT
U30bITOYHOM sxuakocTH. Ecmu nuMdser o6pasyercs Oonblie, 4eM OTTe-
KaeT, TO XUAKOCTh 3aJ[EPKUBACTCS B TKAHSAX M BO3HHKACT OTEK.

Kpynzbie numdarniyeckue cocyabl OTKPBIBAIOTCS B KPOBSHOE PYCIIO.
VY uenoBeka nuMdaTHUIECKHE COCYABI, HAYIIHE OT HOT, 00BEAMHAIOTCS
¢ nuMGaTUYECKUMU COCYyAaMH MHIIEBAPUTEIBHOTO TpakTa, o0pasys
TPYJHOW MPOTOK, KOTOPBIl OTKPBIBAETCS B KPOBSIHOE PYCJO B 00JIACTH
HIed 4epe3 JIEBYI NOAKIIOUMYHYI0 BeHy. IlpaBbiil auMparnyeckui
NPOTOK M3JIHBAET IUM(Y B KPOBb 4epe3 MPaByl IMOAKIIOUYHYHYIO BEHY.

OTBoasimue JuMdaTHYECKHE COCYAbI - COCYAbI, BHIXOAALIUE W3
KaX/I0TO OpraHa WM 4acTH TeJja.

BoiHocsimue uMdaTHYeCKHE COCYABI - COCYJIbl, BBIXOASIIUE U3
TUM(paTHYECKOTO y3Ja.

JlumbpaTrnyeckue y3abl (JuMbaTHYecKHe Keje3bl) - OpTaHbI
TUMpaTHYECKOH CHCTEMBI, NPEJCTAaBIAIIINE CcO00il Pacro0KEHHbIE
1O XO4y JTUM(aTHIECKHX-COCYJOB OKPYIJble 00pa30BaHUs, B KOTOPBIX
obpasyrorcs nuMbouuTsl. JluMdaTHueckue y3iabl HMEKOT y3KHE I0-
JOCTH - CHHYCbI, B KOTOPBIX TOK JUMQBI CHJIBHO 3aMeNJIsAETCs, YTO
crnocoOCTByeT 3axBaTy Jjeiikouutamu ((GaronutaMu) MHKPOOpPTaHHU3-
MOB W HHOPOJHBIX TeJl, NEPCHECEHHBIX croja JUMQOH M3 TKaHell, u
HOPensTCTBYET UX MOMAJaHHUIO B KPOBbB.

Cuctema raszoobmeHa

I'a3000MeH - 3TO JbIXaHHE HA OP2AHU3MEHHOM YPOBHE, T.C. CO-
BOKYITHOCTh ITIPOIIECCOB, 00ECIEUYMBAIOIIUX IMOCTYIUICHHE B OpPraHH3M
KHCJIOPOJa, HCIOJIb30BAHUE €ro Ui OKHCICHUS OPraHUYECKHX Be-
[IECTB C BBHICBOOOKIEHHEM JHEPIUU U BBIJCICHHE YIICKHCIOro ra3a B
OKPYXKaWIIyl0 cpeay.

* JTanbl ra3oo0MeHa: BHENIHEe JbIXaHUE, TPAHCIOPT ra3oB B KpoO-
BU, BHYTPEHHEE JbIXaHHE, TKAaHEBOE (KJIETOYHOE) JBIXaHHUE.
BHeurHee JbIXaHUE - 3TO Tra3000MeH MeXAy aTMOC(HEpHBIM BO3-

JYXOM M KPOBBIO; 00ECHEUYMBACTCA ObIXAMENbHOU CUCHEMOU.
BHyTpeHHee AbIXaHHe - Ta3000MEH MEXIy KPOBBIO M TKaHSMH.
TkaHeBoe (KJIeTOYHOe) AbIXaHMe - paCIIEIJIEHHEe OPraHUIECKHUX

BEIIECTB B KJIETKaX OpraHM3Ma [0 JBYOKHCH YTJepoja U BOJBI, MPO-

UCXOASIIee NpU YYacTUH KHCIOPOJAa M CONPOBOXKIAIOIIEECS BBICBO-

00X/ICHHEM SHEPTHUH.

MexaHu3M raszoodMena. ['a3000MeH NPOMCXOAUT IO 3aKOHAM
nub¢y3un. BeHo3Has KpOBb M3 JICTOYHOW apTepHM IMOCTyNaeT B Ka-
nuIsapsl sterkux. [lo 3akoHaM auddy3un MOJEKyJbl KHUCIOpOAa Iie-
pexomsT u3 MecCT ¢ Oosblnel KOHIeHTpamnueil (M3 aibeeon) B MecTa C
MEHbIIEH KOHIEHTpanue (B Kanunnapel), B TO XKe BPEMS MOJIEKYJIBI
JNBYOKHCH yriepona nudyHIUPYIOT B NMPOTHBOIMOJIOKHOM Hampasie-
Huu. Knucnopon, momas B KpoBb, pacCTBOPSIETCS B IJIa3Me€ M COEJUHSCT-
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csi ¢ reMoraoO0MHOM, B pe3yIbTaTe KPOBb CTAHOBHUTCS aPMEPUATbHOI
U II0 YeTHIPEM JETOYHBIM BEHAM IIOCTYyTaeT B J€BOE Mpeacepaue.
* OCHOBHBbIE THIIBI ra3000MeHHBIX CTPYKTYP Y KUBOTHBIX:
" BcAg MOBEPXHOCTH TEla;
* Tpaxeu;
* xabpsl;
* JIETKHE C ABIXATEIbHBIMU IYTSIMH.

KoxkHoe abIXaHHe OCYIIECTBISICTCS 6Cell HOGEPXHOCHbIO mea,
CHa0XeHHON OOMIBHON CEThI0 KPOBEHOCHBIX COCYJOB, M HPOHUCXOIHUT
MyTeM NacCHBHOU NH(QPy3UU; ero OCHOBHOM ABMXKYIICH CHIIONH SBIA-
eTCsl pa3HOCTh KOHIEHTpAIMil ra30B BHE M BHYTPHU TKaHEil opraHu3Ma.

* KoxHOe [JBIXaHHE XapaKTepHO NS OYeHb MENKUX JHCUBOMHBIX

(mIOCKUX 4YepBeil, KOMOBPAaTOK, KIEHmeH W Ap.) U HEKOTOPBIX XKU-

BOTHBIX, O0NaJalOIIUX CIEHUATH3NPOBAHHBIMU, HO Hed3(P(PEKTHUB-

HBIMH OpraHaMH JBIXaHUS (Hpumepsbl: NMEIONINe >kabphl yTpH, MMe-

IOIUe JIETKUE JATYIIKH).

Tpaxen - cloXHass CUCTEMa BO3JyXOHOCHBIX TOHKOCTCHHBIX BET-
BAILIMXCS ABIXaTEIbHBIX TPYOOUYEK, KOTOPbIE HAYMHAIOTCS HAPYKHBIMU
OTBEPCTHSAMH Ha Telie - AbIXaJbUAMH M IOAXOJAT KO BCEM TKaHIM
opraHu3Mma, obecrneuuBas IMOCTYIJICHHE B HHUX KHCIOPOJa ¥ BBHIXOJX
YIJIEKHCIIOTO Tasa 0e3 yyacmus KpOo6eHOCHOU cucmemsl. Bo3nyx B
TpaxeW MOCTyMHaeT MmaccHUBHO (myTeM AUGPY3WH) HIU aKTHBHO (C TO-
MOIIbIO ABIXaTEAbHBIX ABUKCHHI).

+ TpaxeiiHOe ABIXaHHE XapaKTCPHO M1 HEKOTOPHIX 0eCcno360HOU-
HpIx (HACEKOMBIX, IayKOB, MHOTOHOXEK).

e HepocraTku TpaxeHHOTO IBIXaHUA: OHO 3(PPEKTUBHO NULIb NPH
HeOONpIIUX pa3Mepax KUBOTHHIX (HAacCeKOMEBIE), KpOMe TOTO, J0-
60M 51 U3 BO3JyXa JIETKO NPOHUKAET KO BCEM KJIETKaM, 4eM I0JIb-
3yeTcs 4elOoBEK, M30aBiAACh OT BPEIHBIX HACEKOMBIX HYyTEM pac-
OBUICHHS Pa3IMYHBIX MHCEKTHIHJOB.

Tpaxeiinble 5ka0pbl - BEIPOCTHl CTEHOK TeJla C PAacIOI0XECHHBIMH
BHYTPU BETBSLIUMHCS TPaxesiMH, B KOTOPBIC W3 BOJbI IOCTYNAET KH-
ciaopox (BCIeACTBHE PasHHUIBI €ro MaplHalbHBIX NaBlIeHHH). Xapak-
TEpHBI 1JIs1 TNYMHOK BOJHBIX HACEKOMBIX (CTPEKO3 U Ip.).

7Kabpsl - opranbl ra3oo0MeHa BOIHBIX J>KUBOTHBIX, IIPEJCTaB-
nsonue co6oil TOHKOCTEHHbIC, HUTEBUIHBIC MM HEPUCTHIE BBIPOCTHI
Teja, MPOHHM3aHHBIC T'yCTOH CEThIO KPOBEHOCHBIX KalMIUIAPOB, 4epes
TOHKHE CTCHKH KOTOPBIX IPOMCXOAHMT ra3o00MeH MEXIy BOIHOH cpe-
IO U KpoBbIO. MOryT OBITH Pa3HBIMH IO MPOUCXOXKICHHUIO, CTPOCHUIO
U IOJOXEHHUIO B TEJe.

e @dyukuum :xabep: razooOMeH, oOecmedeHHE BOJIHO-COJEBOTO
oOMeHa (IOTJIOMA0T ¥ BBIACNISIIOT BOAY W HOHBI COJIe), BbIAETe-
HHE a30THCTHIX MPOAYKTOB OOMEHa - aMMHaKa U MOYECBHHBI.
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* JXaGepHoe nbIXaHHE XapaKTEPHO AJS MHOTOLIETHHKOBBIX KOJIbYa-
TBHIX YepBei, OOJNBIIMHCTBA MOJUIIOCKOB, PaKoOOpa3HBIX, PBIO, JTH-
YHHOK 3E€MHOBOJHBIX. Y pbIO B jxabpax MCIOJIB3YETCS SBICHHE
HIPOTHUBOTOKA: KPOBb B KalMJUIAPax >KaOCpHBIX JEMECTKOB TEUET B
HalpaBJICHUY, MPOTHUBOIOJIOKHOM TOKY BOJbI, OMBIBAIOIIEH kabpbl;
3TO MO3BOJsAET Hanbojee 3P (HEKTUBHO U3BIEKATh KUCIOPOI U3 BOJIHI.
Jlerkoe - crnenMaau3MpOBAaHHBIH OpraH JbIXaHUS 3€MHOBOIHBIX,

NPECMBIKAIOMUXCS, INTUL, MJICKONUTAIOMINX, HEKOTOPHIX Oecrno3Bo-
HOYHBIX W PbIO, MpEACTABIAOMHUNA co00 (B mpocTeiilieM BapHaHTE)
TOHKOCTEHHYI0, BBICTIIAHHYIO JBIXaTEIbHBIM JIHUTEIHUEM MOJOCTh, B
KOTOPYI0O CBOOOIHO NMPOHHKAET BO3AYyX M CTEHKH KOTOPOH T'ycTO HpO-
HHU3aHbl KPOBCHOCHBIMH KaNWJIISpaMH; B KpOBb U3 jerkoro auddyn-
JUPYET KUCIOPOA, U3 KPOBH B JIETKOE - ABYOKHCH yriepoana. CHapyxu
JIETKUE TOKPBITHl M1€6poil.

> OcHOoBHasg (yHKHMS Jerkux: olOecrmedeHHe Ta3000MeHa MEXIY
BHEIIHEN cpeqod U OpraHu3MoOM.

e Peryasiuusi paGoTbl JerKux:

* Hepenaa pezynayusa PpabOTHl JIETKUX OCYLIECTBISACTCS ABIXATEIb-
HBIM LEHTPOM IMPOJOJIrOBATOTO MO3Ta, KOTOPBIH KOOpAHHUPYET
paboTy Bcex MBINII, y4aCTBYIOIIUX B MEXaHHYECKOM obecmede-
HHUM JBIXaHUsA, BBI3bIBas MX II0OYEPETHOE COKpAlleHHe M paccia-
GJieHHe, YTO NMPUBOAMT K BIOXY HJHU BBIAOXY;
asmomamusa JHIXaTEIBHOIO LEHTPAa OOYCIOBICHA HMIIYJIbCAMH,
HNOCTYNAIOUMMH OT HEPBHBIX OKOHYAHUH JETKHUX, MBIIIL, CYCTaBOB;
* 2ymopanbHaa PETyIAlHUs pabOTHl JErKUX OCYIIECTBIAETCS B OC-

HOBHOM KOHLEHTpAIMeH IBYOKHCH YIJepoJa B KPOBH:

- yBenuueHue koHueHtpanuu CO, B KpOBHM, OMBIBAaIOIIEH JbIXa-

TEJIbHBI LEHTP, MOBBIIIACT €ro BO30YyIUMOCTb, YTO HPUBOIUT K

0oyiee yacTOMy M TITyOOKOMY ABIXaHHIO;

- yMmeHbpumeHne KoHumeHTpanmuud CO, B KPOBH CHHXKAeT ero Bo30y-

JUMOCTH U JAeJaeT JbIXaHue 00Jiee CHOKOWHBIM;

- TOBBILICHHE BO30YIMUMOCTH JBIXaTEIBHOTO LEHTPA TAKXKE MOXKET

BBI3BATh CHM)KCHUE KOHLEHTPALUU KUCIOPOAA B KPOBH.

Jlerkue o0pas3yloTcs NyTeM SKTOAEPMAlbHOrO BISYUBAHHUSA MO-
BEpPXHOCTHU Tesia (y 0€CIO3BOHOYHBIX) HIJIM SHTOAEPMAIbHOTO BBHIIAYU-
BaHUS KHUIIKH (Y TO3BOHOYHBIX).

VY NOTHI U MJIEKONUTAIOUIMX JETKHE SABIAIOTCS HapHBIMH M HMEIOT
(COOTBETCTBEHHO) ry04aTroe W anbBeoisipHOE cTpoeHue. [lnomans npxa-
TEJIBHOTO SIMHUTENHS B JIETKMX OYCHb BEJIHKA 32 CYET NPUCYTCTBHUSA B
JErOYHON TKAHH MHOTOYHCICHHBIX MEJIbYaHIINX JETOYHBIX MHY3BIPh-
KOB - aJbB€0J, I'YCTO OIUICTCHHBIX CHApYXKH KPOBCHOCHBIMH KallWi-
JIspaMu, 4epe3 CTEHKH KOTOPBIX M NMPOMCXOIHUT ra3o00MeH Mex1y albBe-
OJIAPHBIM BO3JyXOM M KPOBBIO.
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IlneBpa - oGonouka, BBICTHJIAIOIIAS Yy HA3EMHBIX ITO3BOHOYHBIX
nerkue (Jero4Hasi ImJjeBpa) M TPYIHYIO MOJOCTh (NMPHUCTEHOYHAS
mieBpa). Mexay JIETOYHOW W MPHUCTEHOYHOH IMJIEBPOl HAXOAUTCSA
IJIeBpaJIbHAsl MOJIOCTb, B KOTOPOH HaXOJUTCS HEOONbLIOE KOIHuye-
CTBO HMJIKOCTH, YMEHBIIAIOMICH TPEHHE IICBPHl BO BPEMs AbIXaHMS.

o Tunsl Jerkux: oughpysuonnvie U GeHmMUNAYUOHHDbIE.

B nu¢d¢y3uoHHBIX JIerKHX Tra3000MEH OCYIIECTBISETCS TOJBKO
nyteM auddysuu. Takue jerkue xapakTepHbl Ui OTHOCHTEIBHO He-
OOJIBIINX KUBOTHBIX: JIETOUYHBIX MOJUIFOCKOB, MAyKOB, CKOPIHOHOB.

B BeHTHJISLMOHHBIX JIErKHX Ta3000MEH OCYIIECTBISCTCSA IpH
MOCTOSSHHOM OOHOBJICHHH CpPEAbl y IOBEPXHOCTH JBIXaTEIbHOTO 3IIH-
Teaus MyTeM ee JBHKCHHS (BEHTHJISIIHH) B MPOLECCE JbIXaHUs, YTO
MO3BOJIACT MOJJECPKHBATh BBICOKYIO CKOPOCTb MOCTYIJICHHS KHCIIO-
pona k oOMeHHO#l MeMOpaHe Jerkoro. BeHTWISALMOHHBIE JErKue
UMEIOTCS TOJBKO Y HAa3€MHBIX MO3BOHOYHBIX.
¢ Cmnoco0bl o0ecrnedyeHHs] BEHTHJISIIUH:

* paboToOil PECHUYHOTO AMUTENUs (MOJUTIOCKH, JIAHIIETHUK);

* JBIXaTEJIbHBIMH PUTMHUYECKHMMH JBHIKEHUSMHU BCEro Teya (Malo-
HICTUHKOBBIA YepBb TPYOOUHHK, MHUSABKH);

* 3arjaTblBaHHEM BO3AyXa PTOM (JIATYIIKM M TPUTOHBI): IPU OMyC-
KaHUM POTOBOI'O JAHA BO3AYX BXOIUT B POTOBYIO HOJOCTH, NPH €ro
NOJHUMaHUK (TIPU 3aKPBHITHIX HO3APSAX) BO3AYX NMPOTAJIKUBAETCS B
JerKUe; BO3AYX BBITAJIKMUBACTCS Ha3al COKpAIICHHEM OpIOLIHBIX
MBIIIIII; u'"

* HAarHeTaHWeM BO3AyXa B JIETKHE MYTEM pACUIMPEHUS TPYIHOU
kieTku (y OONBUIMHCTBA PENTHIHNI, HCKIIOYEHHE - Yepenaxu, 00-
Jafaloliue TBEPAbIM MaHIUPEM U 3alOJHSAIOLIME JIETKUEe IyTeM
3arjaThiBaHUA; y NTHUL], KOT/Ia OHU HE JIETAIOT);

* HCHOJB30BAaHHUEM BO3AYIIHBIX MELIKOB (y HTHUI] BO BpeMs IOJIETa),
KOTOpPbIE MI'PAIOT POJIb MEXOB, NMPOJYBAIOUINX BO3IYX HYepe3 JIerKHe,
U B IIOJIETE NPH B3MaxaxX KPbUIbEB CXKMMAIOTCS U PAaCIpPaBIISIOTCS;

* OJHOBPEMEHHO 3a CYET PACLUIMPEHHUS TPYAHOH KJIETKM U 3a CYeT
cokpamieHuss nuadparMbl (y MICKOMHTAIOMIUX ).

JbixaTejabHble NMYTH - 3TO BBICTJIAHHBIE MEPLATEIbHBIM JIIHTE-
JUEeM KaHaJbl, IO KOTOPBIM BO3AYX MOCTYHAeT B JETKHE.

e JIpIxaTejbHble MYTH MJIEKONMHUTAIOUIMX: HOCOBAas IOJOCTh, HOCO-
[JI0TKA, POTOTIOTKA, TOPTaHb, Tpaxes, OPOHXU, OPOHXHOIBI.
DyHKINH HOCOBOW MOJIOCTH: OYHUIIEHUE BO3/1yXa OT MBUIM M MHUK-

poopranu3mMoB (Gnaronapsi MepUaTEeIbHOMY SMUTENUI0 U JICHKOLHUTAM),

COrpeBaHME M YBIaXHEHHE BO3ayXa (MMEETCS MHOrO0 KPOBEHOCHBIX

COCYIIOB M CIIM3UCTBIX Xelie3), 00OHATeNnbHast (MMEIOTCS OOOHSTENbHbIE

peuenTopsl).
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HocorsioTka - otaen npixaTeabHbIX MyTeH, BEPXHSS 4acTh TNIOTKH.

Portoriorka - oTzen, B KOTOPOM IEPEKPELIMBAIOTCS JbIXaTEIbHbIC
U IHIICBaPUTEIbHbIC MyTH.

lopranb - 0oUH W3 HAYaNbHBIX OTICIOB ObLIXAMENbHO20 Hymu y
MO3BOHOYHBIX, HaXOJAIIMHCSA MEXIy HOCOIJIOTKOW M Tpaxeedl. OOpazo-
BaHAa HECKOJbKUMH IIOJABHMIKHO COCAMHSIOUIMMHUCA XPALIAMH U HpPHKpeE-
IUICHHBIMM K HMM MBINIIAMHM M CBSi3KaMH (y 4YeloBeKa caMblii KpyH-
HBI Xpsll - WUTOBUAHBINA, OH 3alMINAcT TOpPTaHb cuepenu). [op-
TaHb COCTOUT M3 JIByX COOOLIAIOIIMXCS MOJOCTEH, MEKAY KOTOPHIMH
HaXOAMUTCS Y3Kas Tro0JIocOBasi IIeJib, OTPaHUYEHHAs TO0JOCOBBIMHU
CBSI3KAMH, YYaCTBYIOUIMMH B 00pa30BaHUM 3BYKa.

Bponxu - TpyOuaTbie BO3IyXONpPOBOASIIUE MYTH, OTXOASIIME OT
Tpaxeu, BBICTIAHHBIC CIU3MCTOI 00OJOYKOH ¢ MepLATeIbHBIM SIUTE-
JUEM U «OJEThie» OOBIYHO HEMOJHBIMH XpSIIEBBIMH KOJbLAMU. Y
OOJIBIIMHCTBA XMBOTHBIX M YEJIOBEKa Tpaxes NEIUTCS Ha 1Ba 21A6HbIX
Oponxa. BpoHXU pa3BEeTBIAIOTCSA 10 Opouxuon (y 4enoBeKa UX OKOJIO
25 MiuH.) W 00pa3yloT eAMHOE OPOHXUAIbHOE Oepeo, TPOBOIAIIEE
BO31YX K aJbBEOJIaM JICTKHX.

BpoHXHOJBbI JTUIIEHBI XPALIEBBIX KOJICL M 3aKAHYMBAIOTCS MUK-
POCKONHMYECKUMH, 3AMOJIHEHHBIMH BO3JyXOM @/166€0NAMU.

AlbBeosIbl (1e2ounble ny3vIpbKU) TPEICTABISAIOT OO0 mojbie 00-
pa3oBaHMs, COCTOSIIME U3 CHEHU(PUYECKUX KIETOK Ha KOHIAX TOHYaii-
mUX OPOHXUOJ B JETKUX U OIUICTCHHBIE KPOBEHOCHBIMH KalMJUIIPAMU.

* ToYyHO TaK € HAa3bIBAIOTCS JIYHKH B YEJIOCTAX Yy MIEKOMHUTAIO-

[IUX, T¢ MOMEMIAIOTCS MEeHKH U KOPHH 3y0OB.

BblopenutensHasa cucrema

BbiieuTenbHas cHCTeMa - CHCTEMa OPraHOB, BBIBOASINAS U3
opraHu3Ma XMBOTHBIX BO BHELIHIOI Cpeay H30BITOK BOJbI, BUTAMH-
HOB, TOPMOHOB, MPOAYKTHl 0OOMEHA BEIIECTB, COJIM, a TAKXE SIOBUTHIC
BELIECTBA, MOCTYMHBIINE B OPTaHU3M MM 00pa30BaBIIHECS B HEM.

* Kpome Toro, BblAeIMTENbHAs CUCTEMa IOAJNEPHKUBACT OIpene-
JEHHYI0 KOHLEHTpAIWIO BOJABI B KJIETKAaX M Telle, ONpPEeICHHBII
YPOBEHb J1aBJICHUSI KPOBU B KPOBEHOCHOM CHCTEME U JIp.
Boinesnenue (3xckpenus) - ynajeHHe U3 OpraHU3Ma B OKPYKAIOLIYIO

cpely KOHEYHbIX IPOAYKTOB OOMEHA BEIIECTB - BObI, COJIEH, ra30B U Ip.

Tokcuyeckue BemecTBa, oOpasyooniyecs B OpraHU3MeE NPH pac-
naje aMUHOKHUCIIOT, HYKJICHHOBBIX KHCJIOT M JPYTHMX a30THUCTBIX CO-
equHeHU! (PacCMoJOXKEHBl B TMOPSAKE CHHXKEHHS TOKCHYECKOTO 3¢-
tdekta): ammuak (OYCHb TOKCHYECH; JeTKO NUDPyHAUPYET uepe3 Jo-
Oyl0 IOBEPXHOCTb, COIPHKACAIOWIYIOCS C BOJIOI), Mouesuna, moue-
6aa Kucnoma (NPAKTHYECKU HESJOBUTA, OCMOTHYECKH HEAKTHBHA, HE
TpeOyeT BOJABI AN BHIBEACHUS M3 OpPraHU3Ma).
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e Kaaccudpuxauus rpynn KHBOTHBIX B 3aBUCHMOCTH OT TOTO, C Ka-
KAM W3 TOKCHYECKHX BEIIECTB IMPEHMMYUICCTBEHHO BBIBOJUTCS U3
OpraHu3Ma azom:

e aMMOHMITEJHYECKHE XUBOTHEIE: BOJHLIE 0ECIO3BOHOYHBIE, KOC-
THCTBIE PBIOBI, TUYUHKH U MOCTOSHHO JKHBYIIHE B BOJIE 3E€MHO-
BOJHBIC (BBIACISAIOT aMMHAK);

* ypeoTeJHYeCKHe XKHBOTHBIC: HAa3eMHbBIC PECHHUYHBIC YEPBH, B3PO-
CJIble 36MHOBOJHBIE W MIIEKOUHUTAOIKE (BBIACISIIOT MOYECBUHY);

* YpPHUKOTeIHYECKHe XKHBOTHBIC: Ha3eMHBIE HACEKOMBIC, MayKH, He-
KOTOPBIE [IPECMBIKAIONUINECS, MTUIBI (BBIACISIOT MOYEBYIO KHCIOTY).

* Cnoco0bl BbIBeJleHUS] HEHYKHBIX BelleCTB U3 OpraHMU3Ma:

* myteM audQy3uu dYepe3 MOBEPXHOCTH Tena (Y HUBWUX 600HBIX
MHOzoKNemounplx (HAIPUMEp, Y KUULEUHONOIOCMHBIX) W Majo-
AKMUGHBIX MOPCKUX — HCUBOMHBIX  (U2TIOKOICUX);

* C TOMOIIBIO CIENHANBHBIX BBIJEIUTEIBHEIX OPraHoB (y ApPYTHX,
6onee BBHICOKOOPTaHM30BAHHBIX TPYII KHBOTHBIX).

* BrigenuTeabHbIe OPraHbl, Yepe3 MPOTOKH U MOPBHI KOTOPBIX OTXO-
Ibl KHU3HEAEATCIBHOCTH M H30BITOK BEIICCTB BHIBOIATCS M3 Opra-
HU3Ma B OKpY’KaoIyio cpeny (y OeCImO3BOHOYHBIX XUBOTHEIX 3TH
OpraHbl OTKPBIBAIOTCS HAPYXKY):

* npomone@puouu (y TIOCKHX dUepBEH, HEKOTOPBHIX TPYNI KOJb4Ya-

THIX M KPYTJIBIX YepBeH, TMUYNHOK MOJUIIOCKOB);

* memanegpuouu (y psina KoIb4aThIX YepBeH, UICHHCTOHOTHX, MOJ-

JIIOCKOB);

* anmeHHanbHble cene3vl (Y PAKOOOPa3HBIX);
* manvhucuegvl cocyovt (y HACEKOMBIX U HayKOOOpas3HBIX);
* HOYKU, MOUEMOUHUKU, MOUEGOll  NY3biPb, MOUYEUCHYCKAMENb-

Holil Kanan (Y TO3BOHOYHBIX);

*  Kodca, nezKue, nevenb.

*> Ipomeccsl, Jlexamue B OCHOBE (PYHKIMOHHPOBAHHS BBIACITHTEINb-
HBIX OpTaHOB: yapmpaguibmpayus ¥ aKMUGHBLI MPAHCROPM.
OHH, KaK IpaBUIIO, B3aHMHO AOMOJHAIOT APYT ApyTa.

IIpu yasTpaduabTpanum >XKHIKOCTh IO JaBICHHEM IPOXOAHUT
gepe3 MOTYyNPOHHIAaeMyl0 MeMOpaHy, KOTopas 3aJepKHBaeT OCIKH H
JIpyTHe KpyIHbIe MOJEKYIBI, HO HMPOIYyCKaeT BOAY M HU3KOMOIEKYIsAp-
HBIC PACTBOPEHHBIC BEIECTBA.

AKTHBHBI TPaHCHOPT - 5TO MHEPEHOC PACTBOPEHHBIX BEI[ECTB
HIPOTHUB 3JIEKTPOXHMUYIECKOTO TpagHeHTa, TpeOyIomuil 3aTpaT YHEPrHH.
B BBIIENNTENBHBIX OpTaHAX OCYMIECTBIISIOTCS ABAa HAIPABICHHUS aKTHB-
HOTO TPAHCIIOPTA: AKMUGHAA CEKpeyus 1 aKmugnas peadcopoyus.

AKTHBHAasl CeKpemusl - 3TO AaKTHUBHBI TPAHCIOPT BENIECTB U3
BHYTPEHHEH Cpeasl JKUBOTHOTO B IOJIOCTh YKCKPETOPHOTO OpraHa.

AKTHBHas peabcopOuMs - 5TO aKTUBHBIH TPAHCIOPT BEUIECTB M3
MOJIOCTH HKCKPETOPHOTO OpraHa BO BHYTPEHHIOIO Cpeay *KHBOTHOTO.
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IpoTtoHedpuanu - opra"sl BBIJEICHUS Yy psga 0ECIO3BOHOYHBIX
JKUBOTHBIX, HE MMEIOMHUX HojocTH Tena. COCTOAT M3 OJAHOTO WIIM He-
CKONIBKUX GeM@Au{UXca M0 BCEMY TeJly KaHaIbIeB, KOHIBI KOTOPHIX CO
CTOPOHBI TOJOCTH TeNla CIEHO 3aMBIKAIOTCS OKOHEYHOW, pacHImpeHHOH
B BHJE JYKOBUIIBl 3BE3[YaTOH KIETKOHW, Ha KOTOPOH HMeEEeTCS Iy4OK
pecHudex (y «maameHHoii» KiemKu) VUIN ONMH WIH HECKOIBKO XKIy-
THKOB (y KIeTKHU-coqenoyuma). Ilonnexamue BBIBEICHUIO BEIIECTBA
MOCTYNAalOT K MPOTOHE()PUANIO U3 TKAaHEH M OpraHOB U (QUIBTPYIOTCS
gepe3 CcIenuanbHble KISeTKH 3aMKHYTOTO KOHIIA HPOTOHE()PHAHS.
OunpTpanun crnoco6CTBYeT IOCTOSHHOE [BIKEHHE PECHHUYECK WIH
JKT'YTHKOB OKOHEYHOHW KJIETKH, CO3JAIONINX TPaJUEHT KOHICHTPALHHU.
B pesynprare QunbTpanum B KaHanpnax obpasyercs moua. Kanambisl
BNAJa0OT B TJABHBIH KaHal HpOTOHeQPUIUSA, OTKPBHIBAIOIIMICA BO
BHEIIHIOIO Cpely OJHOM MM HECKOIbKHMH MOPaMH.

Meranedpuauu - CerMEHTAapHO PACMOJOKCHHBIE IAapHEIE BBIE-
JIUTEIbHBIE OpPraHbl 0eclIO3BOHOYHEIX, 00JIafalOMMUX BTOPHYHON IIO-
nocTeio Tena (yenomom). Ilpencrasusior coboit TpyOUaTsie Hegemesn-
wyueca KaHaibl (MOTYT OBITh JIWHHBIMU H HETICBUIHO H30THYTHIMH),
OTKpbIBAIOIIMECS OJHUM KOHILIOM (PecHu4HOll B0POHKOW) BO BTOPUY-
HYIO MOJIOCTh T€lla MPEeABIAYIIEr0 CEeTMEHTa, JPYTUM KOHIIOM - BBIJE-
JIUTENBbHOH MOpOH - HapyXy. B BOpOHKYy mocTymaeT NeloMHYecKas
JKUOKOCTh, NPOJABHTaeMas pecHHYKaMH. B kaHame mpoumcxomauT pead-
copOIus OpraHMYEecCKUX BEIIECTB W COJEH, B pe3yibTaTe dero obpasy-
€TCsl BTOpUYHAS MOud, KOTOpas BBHIBOAUTCS W3 OpPTaHU3Ma.

* Ilporomedpunun u MeraneppuauH (PYHKIUOHHUPYIOT KaK @uns-
mpayuonno-peadcopoyuonnas  nouka, B KOTOPOH JKHIKOCTH
cHayajga obpasyercs myTeM (HIBTpAalUH, a 3aT€M €€ COCTaB BHU-
JOM3MEHSETCS IPU MPOXOXKACHUU IO MOUEBOMY KaHAJBILY.
AHTeHHAJbHbIe :Keje3bl - INAapHBIC KOMIOHEHTHl BBIJEIUTCIb-

HOU CHCTeMBI pakooOpa3HBIX, yHalsflomue HPOAYKTH OoOMeHa W3 IIo-
nocTHOH xkuakoctu. Kaxnmgas xkeie3a cOCTOMUT M3 KOHIIEBOT'O MENIOUYKa
U OTXOJSIIEro OT HEro JKEeIe3UCTOTO KaHalla, 3aKaHYMBAIOIIETrocs MO-
9eBBIM IIy3BIPEM, KOTOPBIH OTKPHIBAETCS BBIACIHUTEIBHON MOpPOH y
OCHOBAaHHUS aHTEHH PakooOpa3HOTo. B jkeme3mcToM KaHajle OCYIIeCTB-
IAI0TCS (UIBTPAMOHHO-a0COPONMOHHBIE MPOUECCH, a TAKXKe aKTHB-
Hasl CEKPeNHs] HEKOTOPHIX BEIIECTB.

MaJjbnurueBbl COCYAbl - OPraHbl BBIAEICHHUS Yy MayKOOOpa3HBIX
u HacekoMbix. COCTOSAT W3 MIHHHBIX, TPyOYaThIX, CICIBIX BHIPOCTOB
KHUIIEYHUKA, BHYTPEHHUE MOBEPXHOCTH KOTOPBIX T'YCTO MOKPBITHI MHK-
pOBOpCHHKAaMH. 00ECMEeYUBAIOIIUMH BBICOKYI0 AKTHBHOCTH CEKPETOp-
Horo snutenus. Cienble KOHIBI MalbIHUTHEBBIX COCYIOB HAaXOISATCS B
reMorese, a UX OTKPBHIThIE KOHI[BI BIAJAIOT B MHUIIEBAPUTEIbHBIA KaHAI
B MECTE COCIIMHEHHS CpeNHEH W 3aJHel KUIIOK (cM. Takxke c. 429).
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ManbnurueBsl COCYAbl OKPYXKEHBI KPOBBIO, IPUYEM 3HAYHTEIb-
HOIl pasHHIBl AAaBJICHHH KPOBH 1O 00€ CTOPOHBI CTCHKH MalbIIMTHE-
BBIX COCYIOB HeT. B 3TOM ciy4ae ynbTpaduibTpauus HEe UrpaeT 3a-
METHO#l poiu, U 00pa3oBaHHE MOYH B KaHaIbIaX MaJbIIMTHEBBIX CO-
CyIOB HJIET 3a CYET aKTUBHOTO TPAHCIOPTAa JXUAKOCTH C BBICOKOM
KOHIICHTpaIKed MPOJYKTOB a30THUCTOro oOMeHa. 3aTeM Moua MOCTY-
MaeT B 3aJHIOI0 KWIIKY, IZle M3 Hee peabcopOupyercs Boma. Obe3Bo-
KCHHBIC KOHEYHBIC MPOAYKTHl OOMEHa BMECTe C HENEepEeBaAPCHHBIMHU
OCTaTKaMu MUIIU yAaJISI0TCS Yepe3 aHalbHOE OTBEPCTHE.

* MoueBbIACIHUTENbHAS CUCTEMA HO360HOUYHBIX COCTOUT U3 Map-
HBIX HOYeK, OTXOJAALIUX OT HHUX MOUYEMOYHUKO8, MOUE8020 NY3bl-
pPA U MOYEUCHYCKAMENbHO20 KaHald.

[Touku - nmapHbBI OpraH BBIACICHUS HO360HOYHBIX.

OyHKIUK MOYEK: MOYKH BBIBOJSAT U3 OpraHM3Ma KOHEYHbBIE MPO-
IyKThl OOMeHa BEIIECTB, M30BITOK COJIeil, BOJBI, YyXEPOJIHBICE H TOK-
CHUYHBIC COCJUHEHHS; PEryJHPYIOT COCTaB KPOBH, 00BEMbI JIUM(BI U
TKaHEBOIl JKHUJKOCTH, KHCJIOTHO-IIEJIOYHOE PaBHOBECHE, YYaCTBYIOT B
NOJJICPKAHUK apTEPUATbHOTO JaBJICHUs, 00ECIEYHBAIOT ITOCTOSHCTBO
BHYTpEHHE#l cpenbl opranu3ma (romMeocras), CEKpeTHPYIOT HEKOTOPHIC
OHOJIOTHYECKH aKTHBHBIC BEIIECTBA.

[Touku 6oO0HBIX MO360HOUMBIX - TIEPBUYHBEIE (TYJOBUINHBIE) IOY-
KH; TIPENCTaBJIAIOT coOOH AMMHHBIE, MPOHMW3AHHBIE TOHKMMHU KaHajb-
[IaMH OPTaHbBI, PACHOJIOKEHHBIE BIOJIb IMOJOCTH Tena. KaHambisl Ta-
KHX TIOYeK OTKPBHIBAIOTCS B MOJOCTh Tela M H3BJIEKAIOT KOHEYHBIE
MPOAYKTHl OOMEHa BEIIEeCTB M3 LEIOMHYECKON KHIKOCTH.

[loukn mazemuvix nO360HOUNBIX - BTOPHUUYHBIE (Ta30BBIE) IOYKHU
(y penTwimii, NTHL, MJICKONHTAIOMINX) MPEACTABIAIOT COOOH mapHBIE
opraHsl 6000BHIHON (OPMBI, PACIOIOKEHHBIE B IMOJOCTH Teia, OJIH-
Ke K CHUHHOI cTopoHe. BormyTsiii kpaif moukn mmeer 60opo3my - BO-
poTa IMOYKH, 4Yepe3 KOTOpBIe MPOXOMAT MOYETOYHHUK, HEPBHI, KPOBE-
HOCHBbIE W IuM@aTtHieckue cocyasl. CHapyXH MOYKa OJeTa IUIOTHOI
TIIaJKOM COEIMHUTEIBHON Kalcynoi. B Tene moukm mmeercs ABa cios
- HapyXHBIH (0oJee TEMHBIN) - KOpKoeoe Gewiecmeo W BHYTPEHHUI
(6onee cBeTnbId, oOpa3yromuil B Tele MOYKH XapaKTEpHBIE «IHpa-
MHUIKH») - M032080€ 6eu{ecmeo; MeEXIy «IHpPaMHIKaMU» MO3TOBOTO
BEIIECTBA MMEIOTCS CTOJOMKHM KOPKOBOTO BemllecTBAa. B KopkoBoM Be-
IIECTBE HAXOIATCS Karcyinb! Hegponos, a B MO3rOBOM BEIIECTBE -
kaHayibpnbl HeppoHoB. CoOupaTenbHBIE MPOTOKHM HE(PPOHOB OTKPHIBA-
I0TCS B HOYEUHYI0 JI0XAHKY, B KOTOpoi cobupaercs Moua. JloxaHka
CYy)XMBaeTCsl U TEPEXOAHUT B MOUEMOUHUK.

Perynsnust paboTsl modek: paboTa MoUYeK peTyIHpyeTcs cCUMIa-
TUYECKOM M MapacUMIATHUYECKOW YacTAMU BETCTAaTUBHOW HEPBHOU
CHCTEMBl M HEKOTOPHIMH TOPMOHAMH; LEHTP MOYECHCIyCKaHHUS HaxXo-
IIUTCSA B CIMHHOM MO3Te€.
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Hedpon - crpykrypHO-PyHKIIH-
OHaJIbHAsi €JUHHUIA MOYKH I03BOHO-
4yHbIX. COCTOUT M3 HOUEUHO20 Mmelb-
ya B BUAC yalieoOpasHOU Kancyiol,
0o0pa3oBaHHONH KJIyOO4YKOM KpOBe-
HOCHBIX KalWJUISPOB, M OTXOJSIIErO
OT HEe CIO0XHOIro MeTIeodpasHoro
TOHYAHILIEI0 HOUEUHO020 KAHATbUA,
Hayall0 KOTOPOTO CJIENOEe M OXBaThI-
BaeT kiybouek. Otoins or Kiaybou-
Ka, TMOYCYHBIH KaHalel[ NPOHHUKAET B
MO3TOBOE BEILIECTBO IOYKH, 3aTeM,
00pasysi MeTJ, BO3BpAIlaeTCs CHO-
Ba B KOPKOBOE BEIECTBO M 00Opasyer
TaM cooupamenvuuvlii npomok. Co-
OupaTenbHble MPOTOKH HECKOJIbKUX
He(pOHOB CIHMBAKOTCA H OTKPHIBa- Puc. 8.13. CtpoeHme TOYKH
I0TCSI B HOYEUHYI0 JIOXAHKY - BOPOH- MICKONUTAOWAX:
KOOOPasHyl0 CIUIIOIEHHYI0 momocTs L - HEPPOH, 2 - KOPKOBbIA C1O#,

3 - MOYETOYHMK, 4 - noyeyHas
¢ TOHKMMH cTeHKaMu. IloueuHble  poxanka, 5 - Bena, 6 - apTepus
JIOXaHKH OTKPBIBAKOTCS B MOYemou-
Huk. B HedpoHEe MPOUCXOAUT QHIbTpALUs MJIa3Mbl KPOBH M 0Opa3oBa-
HHE MOYH.

MoO4YETOYHHUKH - BEIBOJHBIE NPOTOKH IOYEK, OTBOJAIIHE MOUY B
Mouesoli ny3vips. VIMeIOT BHI TpyOOUYEK C TOJCTBIMH MBIIIEYHBIMHU
CTEeHKaMH. J[BI)KEHHE MOYH 110 MOYETOYHUKY IPOUCXOIUT B pe3ybTaTe
BOJTHOOOPA3HO PAaCHpPOCTPAHSIIONINXCS COKPAIEHUH MBIIIII.

MoueBoi my3bIpb - IOJIBIA MBIIICYHBIH OpraH, B CTEHKE KOTOPO-
ro UMeIoTcs Tiaagkue MBmnbl. CIyXKHT pe3epByapoM I BPEMEHHOTO
XpaHEHWs HaKaIUIMBAIOIIEHCs] MOYHU, PAcTATHBAETCS IO MEpe ee HakKo-
mwieHus. MimeeTcss y GONBIIMHCTBA MO3BOHOYHBIX M HEKOTOPHIX Oecmo-
3BOHOYHBIX (HampuMep, y NHIBOK).

MouencnyckaTeNbHBIH KaHal (ypeTpa) - KaHal, IpexHa3Ha-
YeHHBIH TSI BEIBOJA MOYH 3a IIPEAENIbl OpraHu3Ma.

Moua - NpPOAYKT BBIJCICHHUS IO3BOHOYHBIX YXHBOTHBIX U YEJIOBE-
Ka; oOpasyeTcs B ModYkax. Y Ha3eMHBIX IIO3BOHOYHBIX IOJpa3aeisieTcs
HA HEPEUYHYI) MOUY W 6mMOpuuHyto (KOHCYHYIO) MOUY.

ITepBuuyHas Moya - Mo4a, oOpasywmascs B MOYCUHBIX KIy0Oou-
Kax B pe3yiabTaTe (QMIBTPALMH IUIa3Mbl KPOBH M HE COJEpKamias
KPYIHBIX MOJEKYJISPHBIX O€IKOB U (POPMEHHBIX IJIEMEHTOB KPOBH.

BTopuuHas mod4a - Moua, oOpasymmiascs B IOYCYHBIX KaHAalb-
jax B pe3yibpTare oOpaTHOTO BcachkiBaHHS (peabcopOumm) BOABI, TIIIO-
KO3bI, HOHOB HATPHS, Kalus, KaJIbIHI U AP.
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¢ IIpoueccel, Jexammue B OCHOBe M04eoOpa30BaHHsl B IOYKaX IO-
3BOHOUHBIX: KIyOOuUK08an unvmpayus, Kauansvyesan peadcopo-
Yusa, Kauanbyeevlii CuUHmMe3 W KAHCU3bUEGAs CeKpeyus

B pesynbraTe 9THX IPOLECCOB 00pasyeTcs emopuuHas moud, KO-
Topas IOCTyNaeT B ITOYEYHYIO JTOXAHKYH 3aT€M II0 MOYEBELIBOJIS-
UM MYTSAM BBIBOJUTCS U3 OpTaHHU3MA.

Kay6oukoBass  ¢uabTpanus
IpencTaBiIseT coboi mpolecc Ie-
pexola IIIasMbl KPOBH CO BCEMH
pPacTBOPEHHBIMH B Hell BeIlecTBa-
MM, 32 HCKIIOYCHHEM OEJKOB C BbI-
COKOHM MOJEKYJISIpHOM Maccoi, u3
KIIy0O4YKa Kancyasl  He)pona B
ClIeNoil KOHEI II0YeYHOTro KaHallb-
na. B pesynpraTe sroro mpouecca
oOpa3syeTcst nepeuuHas Mmouda, KO-
TOopas MOCTyHaeT B MOYCYHBII Ka-
HaJlel.

3—4

» Kaxxmasi Kamis KpOBH IPOXOIHT
yepe3 MOYKM M (uibTpyercs 1 2
TaM HECKOJBKO COT pa3 B CYTKH.
Onnako OoJjbluas 4YacTh BOJBI, 3
¢bmpTpyeMoil B moYKaX, BHOBb M
MOCTYNaeT B OpPraHuU3M uepes J
HeQpOHBI, a BTOPHYHOH MOYH
oOpa3yercst JUIIb HEOOIBIIOE
KOJIMYECTBO.

Puc. 8.14. Cxema npouecca

K Gconb 00pa3oBaHUsA MOYM B HeppoHE:
aHaipuesas peapcopoums - a - knyboukosas uUnbTpaLus,

obpaTHOe BcachiBaHHE (peabcopO- 6 - KaHanbLeBas peabcopbuus,
I(Ms1) BOJbI, AMUHOKHCIIOT, TIIIOKO3BI, 1 - KauanbLeBbli CUHTES,
BUTAMHMHOB, HYXHBIX OpraHU3MY 2 - KaHanbuesas cekpeuns,
coJici B MOYCYHOM KaHAIbIE MyTEM, 3 - noueUHbIA KaHanel, 4 - kanuansp
B OCHOBHOM, aKTHBHOTO IEpeHOCca.

KananbueBblii cHHTE3 OOBIYHO HAaYMHACTCS B KICTKaX KaHalb-
[[EBOTO DMHTEIHS W 3aBEpLIacTCs B MPOCBETE MOYCYHOrO KaHaiblia. B
YaCTHOCTH, B KaHAIBI[CBOM DIHUTEIMH MHOTHE aMHHOKHCIIOTBI TEPSIOT
rpymnny >II;. TTonydeHHBIH npH 3TOM aMMHak AUGPYHAHPYET B Mpo-
CBET MOYEYHOr0 KaHajblla, Ie, COCAMHSIACH C MOHAMH BOAOpOJa, 00-
pasyeTr a30TOBOJOPOIHBIA HOH, KOTOPBIH yACpPKHUBACTCS MOYOH H C
HE#l BBIBOAMTCS M3 OpraHHU3Ma.

KananbueBasi cekpeummusi - 3T0 H30HpaTenbHas CEKpEUHs, MPO-
UCXOAsMIasl 32 CYCT aKTHBHOI'O TPAHCHOPTA W CIyXKalmas Jisi peryis-
LUK COJCPKAHUS B KPOBU OMKapOOHATOB M MOHOB BOJOPOJA U Kalus,
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a TaKXE Ui yAaJICHUsA W3 OpraHu3Ma HHOPOAHBIX BCIICCTB (SUIOB,
JIEKAapCTBCHHBIX IIpEIapaToB U T.l'I.).

e Peryasinusi JesiTEJJbHOCTH IOYEK OCYIIECTBISAETCA JEHCTBHEM
HEPEHO-pepIeKmOpHO20 ¥ 2YMOPAILHO20 MEXAHU3MOB.
JleiicTBe HepBHO-pedICKTOPHOI0O MeXaHHU3Ma: BO30yXIeHHUE
CHMITATHYECKUX HEPBOB MOYKH NPHBOAHUT K CYXKEHHIO MOYEUYHBIX
COCYJIOB - NPUHOCAIMX apmepuon (Toraa QUIbTPALUs IUIA3MbI
3aMeJUIsIeTCs]) WM BBIHOCAIUUX apmepuon (Torna (GuibTpanus
I1a3Mbl YCHIJIMBACTCSA).
e JIlpumepsl JelicTBHA TyMOpPaJbHOI0 MEXaHH3Ma:
- TOPMOH 3aJHel JonM Trunopusa - 6a’onpeccuH - YMEHbIIAET
MOYEOT/IEJICHHE NyTEM YBEIMYCHUS OOPATHOr'O BCACHIBAHUSA BOJbI
IIPY TOCTYIUICHUU B OPTaHM3M H30BITOYHOTO KOJIMYECTBA COJNICH;
- TOPMOH INMTOBUIHOM JXCIIE3bl - MUPOKCUH - YCHIUBACT MOYe-
OTJIEICHHE;
- TOPMOH MO3TrOBOTO BEIIECTBA HAANOYEYHUKOB - AOPEHAIUH -
YMEHBIIAET MOYEOTACICHHUE.

¢ YyacTHe KOXKH, JerKHX W NeYeHH BBICIINX II03BOHOYHBIX XKHBOT-
HBIX B BBIJCJIUTEIBHON CHCTEME.

* U3 KoscHbIX KPOBEHOCHBIX KAaNMJUIIPOB B NMPOTOKH IOTOBBIX JKe-
Je3 aKTHBHO BBIBOISTCS BOJA, MOYEBMHA M COJH; IIPH 3TOM BOJA
UCIapsercs, YTO IPUBOIUT K IOTEpe Tella U CIOCOOCTBYET Tep-
MOpETYJISIIUH OpraHnu3Ma.

* UYepe3 neuenv BHIBOAATCS JKEITYHBIC NUIMEHTHI, 00pasyloIuecs
IpH PacUIeIICHHH TEeMOIVIOOMHA CTAapBIX IPUTPOLMTOB (CHadaia
9TH NUTMEHTHl IOCTYNAIOT C JKEJNYbI0 B JBEHAIATHIEPCTHYIO
KHIIKY, a 3aTeM BBIBOISTCS U3 OpPraHU3Ma C KaJIOBBIMH MaccaMu).

* B neuenu mpoucxonut GepMEHTATHBHOE Ne3aMUHHPOBAHHE aMU-
HOKHCIJIOT, HE MCHOJb3yEeMBIX B JaHHBIH MOMEHT KJIETKaMH JUIsi
cuHTe3a Oenka. [Ipu 3Tom oOpasyercs aMMuak, KOTOPBIH MIET JIU-
60 Ha CHHTE3 APYIHMX AMHUHOKHMCIOT WIM a30THCTHIX OCHOBAaHHWH,
au60 IpeBpamaeTcs B MOUYCBHHY, KOTOpas 3aTeM C KPOBBIO JOC-
TaBJISIETCS K IOYKaM U BBHIBOJHUTCS M3 OpraHU3Ma.

* UYepes s1eckue BHIBOOUTCS AMOKCHUI YIIIepoJa - ONUH M3 OCHOBHBIX
KOHEYHBIX IMPOAYKTOB IBIXaHUS.

HepBHasa cucrema

HepBHasi cucTtemMa - 3TO COBOKYHNHOCTb Pa3iIHUYHBIX CTPYKTYpP
HEPBHOH TKaHM, 0OBENUHAIONIAS U PETYNIHUPYIOIas NeATeIbHOCTh BCEX
OpraHOB U CHCTEM OpraHU3Ma.

JAuddy3nas nepsuas cucrema (JHC) npencrasnser coboii ceTsb
HEPBHBIX KJIETOK, COCAMHEHHBIX MEXIY CO0OH OTPOCTKAMM U CpPaBHH-
TEIbHO PAaBHOMEPHO pa3MelleHHbIX 1o Bcemy Teny. B JHC Hekoro-
PBIX KHUBOTHBIX BO3MOJXHBI YYaCTKH KOHICHTPAllUd HEPBHBIX KIETOK.
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JocrtouncrBa JJTHC: MHOXECTBO CBsi3ed MEXIy €€ 3JIEeMEHTaMHU
obecrieyrBaeT LIMPOKYIO B3aMMO3aMEHSEMOCTh M OOJBLIYI0 HaIeXK-
HOCTh (YHKIMOHHUPOBAHHUS CHCTEMBl M IPEIOCTaBISIET BO3MOXXHOCTH
n000# yacTH Tena ISl caMOCTOSATEIbHOr0 pediekca.

Henocrarku JJHC: B Hell OTCYTCTBYIOT AJIMHHBIC IPOBOASLINE
nyTed M pasJelieHHe Ha LEHTPajbHYI0 U mnepudepuuecKkyr 4YacTH,
I09TOMY OHa OTHOCHTEJIBHO MEIJICHHO IPOBOAMUT pa3gpakeHHe OT
HelilpoHa K HEHpPOHY, W peakUUu OpraHM3Ma HMMEIT HETOUYHBbIH, pac-
NJIBIBYATBIA XapakTep.

CTBOJIOBas HepBHasi cucTeMa (OPTOrOH) OTIMYACTCS HaIUYUEM
B T0JIOBE XXUBOTHOTO 08yX CIyIIEHHUH TeJl HEPBHBIX KJIETOK B BHJE
KOMIAKTHBIX, Y€TKO BBIPAXCHHBIX W COCAUHCHHBIX APYr C JApyrom
y3J10B (TOJIOBHBIX 2aH2Aueg), OT KOTOPBIX OTXONAT BIOJbL Teja ABa
(ueTbipe) OPIOUIHBIX HEPEHBLIX CHMEONA, COCIAUHCHHBIX MONEPEYHBIMU
HEPBHBIMHU NEPEMbIYKaAMMU.

Y3ioBas, uiIyM raHIJIMOHApPHAsl, HEpBHAas CHUCTEMa OTJIMYAETCH
KOHIIEHTpaLuell Tel HEpPBHBIX KJIETOK B KOMIAKTHBIE, YETKO BbIpa-
XKEHHbIE Y3JIbl (FaHIVIMHM), BHYTPU KOTOpPBIX oOpasyeTrcs CIJIeTCHUe
OTPOCTKOB U OCYLIECTBIAECTCS KOHTAaKT MEXJAY OTAEIbHBIMHU Heipo-
HaMu. ['aHIIIMM COeTUHSAIOTCS APYT ¢ APYroM HEPBHBIMH CTBOJAaMH,
COCTOSIIIMMH K3 IapajulelbHO MAYLIUX aKCOHOB, OBICTPO HPOBOIALIUX
HEpPBHbIE MMIIYJbChl; IPOMEXKYTOUHBIE YYAaCTKH HEPBHBIX CTBOJIOB
MOJIHOCTBIO JIMIICHBI TEJl HEPBHBIX KJIETOK. HelWpoHbl, cocpenoToyeH-
Hble B TaHIUIMAX, 00pa3yloT HEHTPAJbHYI0 HEpPBHYI CHCTeMY; Heil-
POHBI, 10 KOTOPHIM HH(pOpPMAanMs MOCTylaeT B HEPBHbIE LEHTPHI, Ha-
3BIBAIOTCS HEHTPOCTPEMHUTEJbHBIMU, WIH YYBCTBHTEJbHBIMHU; HEM-
POHBI, IO KOTOPHIM HH(GOpPMAanMs OT HEPBHBIX LIEHTPOB NepemaeTcs K
UCIIOJHUTENbHBIM OpraHaM (MbILIIaM, d>eJe3aM), Ha3blBalOTCSH IeH-
TPOOEXKHBIMM, WIH ABHraTelbHbIMU. HepBHBIE KIETKH, BOCIHPHUHHU-
MapIlye HMIYJIbChl OT IPYyrMX HEHPOHOB U Iepelarollue HUX HepB-
HBIM KJIETKaM, Ha3bIBAIOTCS BCTABOYHBIMH, UIM MHTePHeHpOHaMH.

JlocTOMHCTBA Y3/10BOWi HEpPBHON CHCTeMBbI: AN 3TOW CUCTEMBI
xapakrepHa auddepeHuuanus HEHPOHOB B COOTBETCTBHUU C BBIINOJ-
HAeMBbIMH MMH (QyHKUHAMU. B y310BOH HEpBHOH cHcTeMe OYEHb Be-
JUKa poJib TaHTJIMEB TOJOBHOTO OT/ENa; KpoMe Toro, Oiarojpaps cre-
[Uanu3alliy HEHPOHOB HEPBHBIH MMIYJIbC NPOBOAMUTCS MO KECTKO
ONpEJICIEHHBIM IyTSAM, 4TO ob0ecrneuyuBaeT OBICTPOTY M TOYHOCTb OT-
BETHBIX pEaKLHUi OpraHu3Ma.

Tpy6uaTas HepBHasi cucTeMa - HEpBHAas CHCTeMa B BUIe TPYyO-
K{, PAacIoOJIOKCHHOW Ha CIUMHHOH CTOpoHE Tejna. Y MO03BOHOYHBIX
NpeACcTaBlIeHa CI0KHO OPTraHU30BAHHBIM 20106HBIM MO320M ¥ Hemap-
HBIM CHUHHBIM MO320M, TSHYIIUMCs BJAOJb Telda B BHUJAE YTOJIIEHHO
pr6KI/I C Y3KHM LCHTPAJbHBIM KaHaJIOM, 3alOJIHEHHBIM CIHWHHOMO3-
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roBOH XUAKOCTBhIO. OT TrOJOBHOTO W CIIMHHOI'O MO3ra OTXOAST MHOTO-
YHCJICHHBIE NapHBIE HEPBHI, COCTABISIOIINE HeEPUPEPUUECKYI0 Heps-
Hylo cucmemy. llo Xomy HEpPBOB MOTYT pacloiararbCsi CKOIUICHHS
HEPBHBIX KJIETOK (TaHTJHWHU), TAK)KE OTHOCALIUECS K Hepu(pepruuecKoi
HEpPBHOH cucTeMe.

LenTpanbHasi HepBHasi CHCTeMa - OCHOBHAas 4YacTh TPyO4aTOM
HEPBHOH CHCTEMBI, IPEACTABICHHAS 207I06HLIM U CHUHHBIM MO320M.

Ilepudepuueckasi HepBHAsI cuUcTeMa - yacTh TpyOuaToil HEepBHOU
CHUCTEMBI, IpEICTaBICHHAA Hepeamu, COCAMHAIOIUMU LEHTPAIbHYIO
HEPBHYIO CUCTEMY C CEHCOPHBIMHM OpTaHaMu, perentopamu u 3¢ ¢dexro-
pamu (MBIIILIAMU, >KEJIE3aMH), HEPEHbIMU Y31amMu U CHIEMEHUAMU.

HepBHble y3/ibl, WM TaHIJIMM, - CKOIUIEHUS TEJI HEPBHBIX KIETOK,
HaxoJdluecss BHE TOJIOBHOIO M CHMHHOI'O MO3ra (T.e. BHE LIEHTPaJbHOH
HEPBHOH CHCTEMBI).

l'onoBHO# MO3r - OopraH LEHTPaJbHOM HEPBHONH CHUCTEMBI II03BO-
HOYHBIX ¥ 4YEJOBEKa, PacIOoJIOKEHHBII B MO3TOBOM OTJIele uepena.
Pa3BuBaeTcs M3 roJIOBHOTO OTJeNIa HEPBHOM TpyOku, rae BHauvaine 00-
pa3yroTcs TPHU MO3IOBBIX MY3bIpS - NEpeNHUIl, cpeaHUH U 3aaHuUH, a
3aTeM NepeaHui W 3aJHUN Iy3bIPU pa3leisroTcs Ha ABa, U oOpasyercs
ISITh MO3TOBBIX ITy3bIpeil, M3 KOTOPBIX Pa3BUBAIOTCS COOTBETCTBYIO-
mue oTAenbl Mo3ra. Mo3roBas TKaHb B IOJOCTSX MEPBHYHBIX Iy3bI-
pelt paspacTaercs, U My3bIpU MPEBPAIAIOTCA B XKEJIYyJOYKH MO3Ta.

OT TOJIOBHOTO MO3Ta OTXOASIT YEePENHOMO3TOBbIE HEPBHI (y pbIO M
3eMHOBOAHBIX - 10 map, y MpecMBIKAIOUIUXCS, MTHUL, MJICKOMUTAIOMINX
- 12 map), ocymecTBiAOLINEe MHHEPBALMIO PACIIOJOXKEHHBIX B TOJOB-
HOM OTJieJie OpPTraHOB YYBCTB, a TakyKe IMONEPEYHOI0JI0CaTOH MyCKyJa-
TYpbI, YIPaBISIOUIeH NBUKEHHEM TJa3HBIX 50JIOK, sI3bIKa U XKEBaTElb-
HBIX MBIIIII.

e OTaesbl TOJIOBHOIO MO3ra:

* nepeoHuii Mo3r,

*  NPOMEMCYMOYHBLL ~ MO3T,

* CpedHuii MO3T,
MO32#ce4oK WIH 3ad0Huii Mo3T (y 4YellOBEeKa);
* npo00206aAMbBI  MO3T.

Ilepeannii Mo03r - OoTAEN TOJOBHOIO MO3ra Yy IMO3BOHOYHBIX XKHU-
BOTHBIX MW Y€JIOBCKaA, y'—[aCTBy}OLL[I/If/i B yIpaBJICHUHU CJOXHBIM IIOBEAC-
HHMEM, B TOM 4YHMCIE BbIpAaO0OTKOI YCIOBHBIX pedIieKCcoB.

IIpoMexKyTOYHBIH MO3r - OT/EJN TOJOBHOI'O MO3ra y I03BOHOY-
HBIX XHUBOTHBIX M UYCJIOBCKA, paCHOHO)I(eHHbIﬁ MEXAyY OOJBIIMMH TI0-
NyMWapusMUd ¥ CPEIHMM MO3TOM; COJEPXKHUT LEHTPbl, oOpabaThiBaro-
MUe HEPBHBIC UMIIYJbCHI, MMOCTYIAOIINUE B 0oJbInKe noJiymapusa Mo3-
ra, a TakXe€ LEHTpPbI, YIPaBJIAOIHE ACATCIbHOCTBIO BHYTPECHHHUX Op-
raHoB.
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Cpe}ll—[ﬂﬁ MO3r - OTJACJI TIOJOBHOTO MO3ra y HO3BOHOYHBLIX XKH-
BOTHBIX M 4Y€JIOBCKaA, COCTOSIIHUN U3 YETBEPOXOJIMUA U HOXEK Mmocma;
CONCPKUT HEHTPHI OPUCHTHUPOBOYHBIX pe(bJ'IGKCOB, BO3HUKAKIIUX B
OTBET Ha 3PUTCJIBHBLIC U 3BYKOBBLIC pa3sApaXUTCIIN; Yy4aCTBYET B pEry-
JISIIU U Z[BI/I)KGHI/Iﬁ U nmogacprKaHUU MBIIIEYHOTO TOHYCA.

3agHuii MO3T - OTJAEJ TI'OJIOBHOI'O MO3ra y npumMaTroB U 4Y€JI0BEKa,
COCTOHHII/Iﬁ U3 mocma U Mmo3ceukd.

HpOlIOJIFOBaTLIﬁ MO3I' - OTACJ T'OJIOBHOI'O MO3ra y InO3BOHOYHBIX
XKUBOTHBIX M 4YCJIOBCKaA, SIBJ'IHIOI_LII/Iﬁcﬂ HENOCPEACTBCHHBIM MNPOIOJIKE-
HUEM CIIMHHOT'O MO3ra U BBEPXY FpaHI/I"IaIJ_[I/Iﬁ C MOCTOM; B HEM Haxo-
JATCA LUEHTPLI, YIPABIAOIMINUE AbIXaHUEM, NUIIECBAPCHUEM H KpOB006-
pamCeHuEM.

Kopa 6onbmux mnoaymapuii rojoBHOro Mo3ra - cioil cepozo
6eujecmea, oOPa30BAHHOTO TEIaMH U ACHIPUTAMH HEHpPOHOB. Y HH3-
IIMX )KUBOTHBIX OHA TJaAKas, Y BBICHIMX KHBOTHBIX MMeeT OOpO31bl U
W3BWIMHBI, yBeIWYUBalomue ee moBepxHoctb. Cobupaer, oOpabaTsi-
BaeT M aHAIM3UPYET MHPOPMAIHUIO OT BCEX CEHCOPHBIX W JBHUTATEIb-
HBIX CHCTEM OpraHHW3Ma; HrpaeT IJIaBHYIO POJb B 00pa30BaHHM CIOX-
HBIX YCIIOBHBIX pe(IEKCOB, a Y YeJOBeKa SIBISETCS OPraHOM €ro IICH-
XUYECKOH NesATEeIbHOCTH M CO3HATEIbHOTO MBILIIICHHUS.

e O6sacTH (30HBI) KOpbI 00JBMIMX MOJYWIAPHHA TOJOBHOIO MO3ra

(B 3aBUCUMOCTH OT (PYHKIIMH HEPBHBIX KJIETOK):

* ceHCOpPHBbIe (YYBCTBHUTEJbHBbIE) 30HBI IOJIYYalOT HUMIYJIBCH OT
OOJIBIIMHCTBA PEIENTOPOB Teya, obecrnedynBas 3pUTEIbHBIE, CIY-
XOBBIE, OOOHSATENbHBIE, OCSA3aTEIbHBIC U OPYTUe OIIYNICHHUS;

* acCONMATHBHBIE 30HBI - 30HBI, B KOTOPBIX MPOUCXOIAT MPOIECCHI
3allOMHHAHUs, HAyYCHHS, MBIINUICHUS;, B HUX OCYIICCTBISACTCS
XpaHeHHe HWH(GOpPMaNHH, CONOCTAaBJICHHE HOBOW HHoOpManmuu c
MOJIy4YeHHOW paHee, CpaBHEHWE HHOOPMANHM, IOJIYyYEHHOH OT
pPa3HBIX PELENTOPOB, JAeTCs OLICHKA MOJYYCHHOW HHPOPMaUHH U
Ha ee OCHOBE - BEIpab0TKa HAWIY4IIETO OTBETA;

e JBHUraTeJbHbIE 30HBI - 30HBI, U3 KOTOPBIX HEPBHBIC UMIYJIbChHI BBI-
X0IAT K 3¢ peKTopam, T.e. K TEM KU HHBIM MBIIIIAM U OpTaHaM.
CTBOJI TOJIOBHOTO MO3ra - 3TO COBOKYIHOCTH HPOIOJIOBaToOTrO,

3axHero (6e3 Mo3)Ke4yka) U CpEeHEero Mo3ra.

KoHeunblii MO3r - caMblii OOMIUDPHBINA omoen nepeonezo mosea,
BKJIIOYAIOIUN HapHble OOJIBIIME IOJYyLIapHs TOJIOBHOTO MO3ra, COeIu-
HEHHBIC MO30JIUCHILIM MeN0M, C6000M W NepeoHell CRAUKOU, a TaKXKe
00OHATENBHBII MO3r W 0a3albHBIE sA]pa, PacloNOXKEHHBIE B TIIyOHHE
MoJyIIapui.

Moct - omoden cmeona 201081020 M032a, PACIONOXKCHHBIN 6eH-
mpansno (T.e. Ha OPIOIIHOH CTOpPOHE Tella) MEXAY IMPOJOJITOBATHIM M
CpeIHMM MO3roM. Yepe3 MOCT NMPOXOISIT HEPBHBIC IIYTH, CBS3BIBAIOLINE
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HNEepeAHUN U CPEAHHUN MO3T C MPOJOJITrOBaTHIM U CIIHHHBIM MO3TOM, U OT
HETO OTXOJAT JHUIEBBIC M CIYXOBBIC YEPEITHO-MO3IOBbIC HEPBHI.

Mo3:ke4oK - omoen 3a0He20 M032a Yy TIO3BOHOYHBIX JKUBOTHBIX U
YelI0BeKa, PACMONIOKCHHBIN Oopcansiro (T.. Ha CIUHHOH CTOpPOHE
Tenxa) M 00eCneynBaOUIUN PEryIAUI0 U KOOPAMHALMIO ABHXKCHHH H
noJJiepKaHhe MBIUIEYHOTO TOHYCA.

Mo30aHCTOE TeJd0 - COBOKYINHOCTh HEPBHBIX BOJIOKOH, COCIH-
HAOMUX GOJBIIYI0 YaCTh KOPBI OOJBIIMX MOJYHNIapHil TOJOBHOTO MO3Ta
y IUIalCeHTApHBIX MJCKOMUTAIOUIMX; HUIPAeT BaXXHYI POJb IpH Iepe-
paboTke HHpOpMAIMK B Mpolecce 00yUCHHS.

Ilepennss cmnaiika - MYy4OK HEPBHBIX BOJIOKOH, COCIMHSIOU[UX
GoJpIINE TMOJYLUIApUS TOJOBHOTO MO3ra y IUIAlCHTApHBIX MIICKOMH-
Tapmux; obecneynBaeT KOOPAMHANNI paboThl GONBIINX MOTYIIAPHIL.

CnuHHOW MO3T - OTJAeN IEHTpajJbHON HEPBHOW CHUCTEMBI, pacIo-
JI0KEHHBIH BHYTPHM IO3BOHOYHOrO ctoinba. Vmeer Buja Oenoro mmHypa
win cTBosia (y 4YeloBeKa - AMaMETpPOM OKoJo 1 CM) C y3KHUM IieH-
TpaJbHBIM KaHaJOM, 3allOJHEHHBIM CIHMHHOMO3TOBOW JKHJKOCTBIO;
COCTOMT M3 CErMEHTOB, OT KaXJOr0 M3 KOTOPBIX OTXOAHMT Hapa JBHTa-
TeNbHBIX (3 (PEepeHTHBIX) CMEIIaHHBIX CIMHHOMO3TOBBIX HEPBOB,
HaYMHAIONUXCS ABYMS KOpEImIKaMH - HepeJHMM U 3aiHUM. B mepen-
HUX KOpENIKax INPOXOIAT JBHTATEJIbHbIE HEPBHBIE BOJOKHA, YyBCTBU-
TEJbHbIE BOJIOKHA BXOAST B CHHHHON MO3r 4epe3 3aJHHE KOPEUIKH M
OKAaHYMBAIOTCA Ha BCTABOYHBIX M MCIOJHUTEIBHBIX HEHpOHax.

CHMHHOM MO3T COCTOMT U3 cepozo (HaXOAWTCS B LEHTPE MO3TOBO-
ro CTBOJIa) U fenozo (1O KpasM CTBOJA) eeujecmea. B CnUHHOM MO3TYy
YeJI0BEeKa Cepoe BEI[eCTBO MMeeT BHJ KpbUIbeB 0abouku. B mepenHmx
porax ceporo BeNIECTBa PacIOJIOXKEHBI Tela HEHPOHOB, B 3aJHUX PO-
rax M BOKPYT LIEHTPAJIbHOTO KaHaja - BCTABOYHBIE HEHPOHBHI.

* OcHOBHBIE (QYHKIMHM CIHMHHOTO MO3ra:

* IPOBOJHUKOBAs - NPOBEICHUE HEPBHBIX MMIYJIbCOB OT OPraHOB B
TOJIOBHOH MO3T (60cX00sauue Hepénble nymu) 1 B OOpaTHOM Ha-
MpaBJIEHUHU - OT TOJOBHOTO MO3ra K opraHaMm (Hucxodaujue Hepe-
Hble nymu);
pednexkTopHas (OCyLIECTBIIEHHE JABUTATEIbHBIX peghiexcos), Tak
KaK 3/J€Ch 3aMBIKAlOTCA AYTU 0e3YCl08HbIX peghieKcos, peryinu-
PYIOIIMX COMAaTHYECKHE W BEereTaTHUBHEIC (QYHKIHH OpPraHU3Ma;
* B HEM HaXOIATCS IEHTPHl INOTOOTHAENEHHUs, JBIKCHHUS nuadpar-
MBI, TIOJIOBO¥ (QYHKIHH, MOYCHCIIYCKAHHUS, AcheKaluu;
* B HEM pacHojararmTcs sS1pa BereTaTUBHOW HEPBHOM CUCTEMBI.
Cepoe BelECTBO - y4aCTKU TKaHEH IOJIOBHOTO U CIUHHOTO MO3-
ra, IpeacTaBIsAOIUE COO0H CKOMICHUS TEel HEPBHBIX KIETOK.
Benoe BemecTBO - CKOIIEHHME OTPOCTKOB HEPBHBIX KIETOK,
HMerolee XapaKTepHBIH OelbIH IBET.
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* Yactn HepBHOW cucTeMbl (pa3iIMYyalOTCsS IO AHATOMHUYECKUM U
(GyHKIHMOHAIBHBIM OCOOCHHOCTSIM, HO CBSI3aHBI JAPYT C IAPYTOM):
. coMamuyeckas.
*  gecemamugHas.

ComaTuyeckasi HepBHasl CHCTeMa - 4acThb HEPBHOH CHCTEMHI,
OCYIIECTBIIAIOWAS CBA3b OPraHU3Ma C OKpyXawuliel cpefod u ObicTpo
pearupymoias Ha ee u3MeHeHus. OHa ynpaBiseT COKpalleHHEM IoIe-
PEUYHOIOJOCATHIX CKEJETHBIX MBI U HHHEPBUPYET OpraHbl 4yBCTB,
obecneuueas  npou3eonbHble  0GUZAMENTbHbIE U UPECIMEUMENbHbIE
dynkyuu  opzanusma.

BereratuBHass (aBToHOMHasi) HepBHasi cuctema (BHC) - yactp
HEPBHOIl  CHCTEMBI, pezynupylowas npoueccol 00MeHa  Geujecme,
ynpaenaouwiaa  0eameibHOCMbI0  6HYMPEHHUX  OP2aHO06, YUaCTBYIO-
IUX B OCYIIECTBJICHUN (PYHKIHMI NMUTAHMS, IbIXaHUS, BBIICICHHS, LUP-
KyJSUM KMIKOCTEH W T.I., U npucrocadiauBaromas ux pabory K Te-
KyIIUM MOTPEOHOCTSAM OpraHm3Ma M yclioBusM BHemHel cpeasl. BHC
UHHEPBUPYET INIaAKYyI0 MYCKYyJIaTypy BHYTPEHHHX OpPraHOB, KPOBEHOC-
HBIX COCYJOB, MBIIIIBI CEPAIA M JK€Je3; €€ BOJOKHAa OKAaHYMBAIOTCSA B
CKEJICTHBIX MBIIIIAX ¥ CTUMYJIHPYIOT UX PabOTOCIOCOOHOCTD.

* Tpybuartas HepBHas cucTeMa QYHKIHOHAIBHO MPEACTABIACT COOOM
€IMHOE LIeJIoe, MO3TOMY €€ pa3JielicHHe Ha LICHTPAIbHYI0 U nepude-

PUYECKYI0, COMATHYECKYI0O U BET€TAaTUBHYIO BIIIETCA YCIOBHBIM.

* Oco0eHHOCTH BereTaTUBHOI HEePBHON CHCTEeMBI:

* 1neHTpoOexHble (T.e. UAYLIIME K OpraHaM) MMIIYJIbChl BCErja Mpoxo-
ST 4epe3 JABa IOCJIENOBAaTEIbHO PAaclONOXKEHHBIX (M CBSI3aHHBIX
OIMH C JPYIMM OTPOCTKOM) JIBUTATENIbHBIX HEWpOHA eecemamug-
HOUl pepnekmopnoll dyzu, TPU ITOM TEJIO NEPEO20 HeUpoHa BCEraa
HaXoAUuTCA B I'OJIOBHOM HJIM CIIMHHOM MO3I¢ (T.e. OTHOCHTCA K ILICH-
TpaJIbHOM HEpPBHOU CHCTEME), a TEJI0 6MOpP020 HeUpoHa - B HEPB-
HOM y3ie (ranriuu) nepudepryeckoil HEPBHOW CUCTEMBI;

* BHC He uMeeT cOOCTBEHHBIX UYBCTBHUTENIbHBIX MyTEH;

* BO36y)K)IeHI/Ie 0 €€ HEPBHBIM BOJIOKHaAM IHNPOBOAUTCA 3HAYHUTEJIb-
HO (B 10-100 pa3) mennenHee, 4yeM IO HEpBaM COMAaTHYECKOUH
HEpPBHOH cHCTEeMBbl (TaKk Kak €€ HEpBHbIC BOJIOKHA HE HMEIOT MHUE-
JIMHOBOH 000JI0YKH);

* KOHTpPOJb 3a ee¢ paboToil ocyllecTBIsCT ILEHTpajlbHas HepBHad
cuctema (Kopa TOJIOBHOTO MO3ra);

¢ BHC yenoBeka He IMOAYUHSIETCS €I'0 BOJIE.

BHC cocroutr u3 cumnamuyeckoii W napacumnamuieckou dac-
Tel\/'l, OKa3blBalOMUX MPOTHUBOIIOJOXHOEC BJIUAHHUE Ha (1)H3I/IOHOFI/I‘ICC](I/IC
(GYHKIMHM OpPraHoB.
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" B Kaxycoom opzane umeromcs HepeHble OKOHUAHUA U CUMRAMU-
yeckoil, u napacumnamuyeckou uacmeni BHC, v oH MOXET WH-
HepBVIpOBaTbCﬂ, B 3aBUCHUMOCTHU OT KOHerTHOI\ﬁ chyaunH, Kax-
ol U3 HUX (HampuMep, PUTM CEpACYHBIX COKpaUleHUH MOXKeT
100 YCKOPATHCS, TUOO 3aMEeIATHC).

CuMnaTnyeckasi HepBHasi CHCTeMa - 4acTh BEreTaTHBHOW HEpB-
HOW CHCTEMBI, Tella nepeplx IBUTAaTEIbHBIX HEHPOHOB KOTOPOIl Haxo-
JIATCS B OOKOBBIX DOTax 2pYOHbIX U MNOACHUYHBIX CE2MEHMO8 CHUHHO20
Mo32a, a OTPOCTKH 3THUX HEHPOHOB OKAaHUYMBAIOTCA B CHUMIIATHYECKHX
HEpPBHBIX Yy3J1aX (TaHIVIUAX) ABYX I€N0YeK, OOpa3oBaHHBIX TeJIaMHU
emopuix HelipoHOB 3Toi yactu BHC, pacnonioxeHHBIX no obe cmopo-
Hbl NO36OHOYHUKA 6071U3U OM He20 W COEJMHSIOMUXCSA Mexay coboi
HEPBHBIMHU BOJIOKHAMH. OT HEPBHBIX Y3JIOB OTUX LEINOYEK OTXOAAT
HEPBHBIC BOJIOKHA KO BCEM BHYTPCHHHUM OpraHaM.

* Cummnaruyeckas HEpBHas CUCTeMa WMHHEPBHUPYET MBILIIbBI TJas,
CJIe3HbIE UM CIIOHHBIC JKele3bl, OPOHXH, MXKeIyIOYHO-KHIICUHBIH
TPaKT, MOYEBOH My3bIpb, I[OJIOBBIC OpraHbl U BCE KPOBEHOCHBIC
cocysl, obecreunBasi peIEKTOPHYIO CBSI3b MEXIY HHUMHU.

e Cumnaruueckas uvacth BHC mnoBbilmaer B0O30yOUMOCTH cepiaua,
YCHIHMBAET CEPAECYHBIE COKpAIICHHS U YBEJIHYMBAET HUX YaCTOTY,
CyXaeT KPOBEHOCHBIE COCYIbl U 3padyku IJias.

[MapacumMnaTnyeckasi HepBHasi CHCTeMa - 4acThb BEreTaTHUBHOII
HEPBHOH CHCTEMBI, Tejla MNepepiX ABUTATEIbHBIX HEHPOHOB KOTOPOH
HaxoIATCSl B 2OJN0BHOM MoO32e WM HHUXHEM KOHIE CHUHHO20 MO32d, W
OT HHUX OTXOIST HEPBHBIE BOJIOKHA B COCTaBE 01)dcoaioujeco Hepea.
Tena emopevix nBUTaTeIbHBIX HEHPOHOB pacHonaraloTcs B y3Jax
HEPBHBIX CIUICTCHUW, HAXOUAIIMXCI 6 HenocpeoCmeeHHol Oauzocmu
Om UHHEPBUPYEMBIX Op2aHO8 UNU 6 UX CHIEHKe.

+ [lapacuMmaruueckass HEpBHAas CHCTeMa HHHEPBUPYET me dce Op-
raHbl, YTO U CUMIIaTHUYE€CKass HCPBHasA CUCTEMA.

* [lapacumnartuueckass yactb BHC cHuxaeT BO30yaumocTh cepaua,
ocnabnseT cepAcdyHble COKpAaIleHWs M YMEHbIIAeT HX YacToTy,
pacumupsieT KpOBEHOCHBIE COCYIbl U 3payKku TJjas.

B kaxpgoi wu3 BbelmicHa3BaHHbIX uactedr BHC BeiaensoT wuen-
mpanvuvlii U nepughepuueckuii  0moesvl.

HenTpaabublie oTaeanl (HepHble gsapa) BHC - 310 ckomieHus
TEJl nepséviXx NBUTATEIbHBIX HeWpoHOB peduektopuHoir ayru BHC, pac-
IOJIOKEHHBIE B IIpeJesiaX LEeHTPalbHOH HEPBHON CHUCTEMBI; HaXOAATCS
B OOKOBBIX pOrax CEporo BeLIeCTBAa CIMHHOI'O MO3ra, B IPOMEXYTOY-
HOM, IIPOAOJIOBATOM U CPEIHEM MO3Te.

Iepudepuyeckne oraesbt BHC - 3T0 COBOKYNHOCTh HEPBHBIX
IEHTPOB (TaHIJINif), PacMOI0XKECHHBIX B Iepudepuueckoil 4acTu HepB-
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HOH CHCTEMBl W COJAEpIKALINX Tella 6MOopblx ABUTATEIbHBIX HEHPOHOB
pednexropuoit nyru BHC; stu otmenst IIBHC conmepxkat Ttaxke mepu-
(depuueckre HEPBHBIC y3JIbI U CIUIETCHHS, HEPBB U HEPBHBIC BOJOKHA.

KpaTkaa xapakTepucTnka HepBHbIX CUCTEM Fpynn XUBOTHbIX

Jlns OoNBIIMHCTBA KHIIEYHONOJOCTHBIX XapakTepHa oOuggys-
HaAa HEpBHAs CHCTEMA; y THIPOWIHBIX IMOJHUIIOB M aKTHHHH Habmoma-
eTcsl KOHILEHTpalus HEHPOHOB BOKPYT pTa W Ha MopomiBe, y cuudo-
HUIHBIX MEIy3 - 10 Kparo 30HTHKA.

Jlng mjockux 4epBeil XapaKkTepHa CHMI60]106as HEPBHAs CHCTEMA.

VY Kkpyrabix 4yepBeii HepBHas cucteMa OIM3Ka K CHIG0/10601l, HO
HMeeT MeHblIIee (10 CPaBHEHHWIO C IUIOCKHMMH YEpBSIMH) KOJIHYECTBO
CTBOJIOB, a 3HAYUTEJIHHOE YHCIIO TeJN HEHPOHOB CMENIEHO K MepeIHEMY
KOHITy Teia, 00pa3ys OKOJIOTJIIOTOYHOE HEPBHOE KOJIBIIO.

VY KOJBYATHIX 4YepBeil, MOIIOCKOB U YJEHHUCTOHOTHUX -)37106a1
(canznuonapuas) HEpBHAs CHCTEMa, pAa3IHYAOMAsCS Yy OTHX TPy
KUBOTHBIX B OCHOBHOM IPOCTPAHCTBEHHBIM DPACIIOJOKEHUEM TaHTIIHUEB.

VY OpIOXOHOTHX MOJLJIIOCKOB IISITh Tap TAaHTJIMEB PAaCIOJIOKEHB B
KU3HEHHO Ba)KHBIX OpraHax: roJOBe, HOTE, opraHaxX JIbIXaHHs, MAaHTUU
U BHYTPEHHOCTSIX.

Y ABYCTBOPYATHIX MOJIJIIOCKOB TOJIOBHBIE TAHTINH OTCYTCTBYIOT.

Y ro10BOHOTHX MOJIJIIOCKOB - HanOoJee CIOXKHAs y37I0Bas HEPB-
Hasl CHCTeMa: HECKOJBbKO Map CHIBHO Pa3BUTHIX TaHTINEB CKOHIICH-
TPUPOBAHBI B TOJOBHOM OTAENE H 00pa3yloT 207106HOl M032, OT KOTO-
pOTO OTXOIAT HEPBHl K Pa3iIMYHBIM opraHaM. Mo3Tr 3amumieH xpsiie-
BOM Kallcyinoi. Beicokoe pa3BuTHE U LIEHTpanu3alus HEPBHOW CHCTE-
MBI TI03BOJISIET TOJIOBOHOTUM MOJITIOCKAM IPOSIBISATH BBICOKYIO aKTHB-
HOCTH W CJIOKHOE ITOBEJICHHE.

OTnudne HEPBHOW CHCTEMBl YJIEHHMCTOHOTHX — B 0oJiee WIH Me-
Hee BBIPAKEHHOM CIUSHHHM IPYT C APYTOM TaHTINEB COCETHUX Cer-
MEHTOB TeJjla, 00yCIOBICHHBIM JTHOO yKOPOYEHHEM WM HEOONbIIHMH
pasMepamu Tena, 100 CIMSHHEM TOJIOBHOTO M TPYIHOTO OTIENOB Teia
(y pakooOpa3HbIX U MayK0OOOpa3HBIX).

VY 00IIecTBEHHBIX HACEKOMBIX CIJIBHO Pa3BUTHIM IMapHBIM Hax-
TJIOTOYHBIN TaHTJIMK IpeoOpaszyeTcst B MO3T C TpeMs OoTAelaMu (mepen-
He-, CpeJHe- U 3aJHEMO3TOM), OCYIIECTBISIOINYA HHHEPBAMIO OPTAaHOB
9yBCTB (3peHMsI, OOOHSHHS, OCS3aHUS, PABHOBECHS).

I1o3BOHOYHBIE KUBOTHEIE UMEIOT Mpyouamylo HEPBHYIO CHCTEMY.

VY pbI® CHIBHO pa3BHUTHI OOOHSATENBHBIE JOJH NMEpPEeJHEro Mo3ra H
MO3K€YOK, KOOPIUHUPYIOIINI ABUKEHUS.

VYV 3eMHOBOAHBIX TEpeAHHH MO3r Ooiee pa3BUT M pa3feleH Ha
JIBa TONyIIapus, MO3KEYOK pa3BUT cla00, BCIEICTBHE YETO ITU XKH-
BOTHBIE MaJl0 MOJBIDKHBI, a WX JABIKEHHUS oqHOooOpa3Hbel. Kpsima me-
peaHero Mo3ra MMeeT IEePBHYHBIM MO3TOBOH CBOJ - AapXHNALIHYM.
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VY npecMBIKAWMIUXCS MO3TOBOW CBOJ YBEJIMYEH, MOJIyIIAPHUS Ie-
PEIHEro Mo3ra W MO3)KEYOK Pa3BUTHI 3HAYUTENBHO JIydllle, YeM Y 3EM-
HOBOJHBIX; Ha MOBEPXHOCTH MOJYLUIAPUH HMEIOTCS 3a4aTKH KOPBI;
TEMEHHBIE I0JIM 000CO0JEHBI, OOOHATEIbHBIE JOAM B 3HAYMTEILHOMN
creneHn nuddepeHInpOBaHbL.

Y nTHI TOJIOBHOH MO3r MMEET OTHOCHTEIBHO OOJIbLINE, YeM Y
MPECMBIKAIOLINXCS, pa3Mepbl, OOJbIINE MMOJYLIApUs, 3PUTEIbHbBIC J10-
JIH M MO3)XEYOK W MaJeHbEKHE 00OHATEIbHEIE HOJH.

Puc 8.15. 'onoBHOW MO3T pa3IMIHBIX TO3BOHOYHBIX:

a - KOCTHOM pbibbl, 6 - 3eMHOBOAHOIO, ¢ - NPECMbIKAIOLLEroCs,
2 - MTWUbI, 0 - MNekonuTawowero: 1 - oboHATENbHbIE JONM,
2 - nepeaHuit Mo3r (6onbwure nonywapus), 3 - NMPOMEXYTOYHbIN MO3r,
4 - cpefiHUiA MO3T, 5 - MO3Xe4yok, 6 - NPOAONITOBaATLIN MO3T.

Y MJIeKONMHMTAIOMMX IEpeIHHH MO3T XapaKTepHu3yeTcs 3Hadu-
TENBHBIM Pa3BUTHEM MOJNyLIapHUi, KOTOPHIE NMPUHUMAIOT TaKHE pa3Me-
PBI, YTO MOKPHIBAIOT CPEeJHUN MO3r M Mo3xkedok. [ToBepxHOCTH momy-
mapuil y HU3MHUX (OpM TIIafgkas, y BBICIIHX (OpPM - CIOXKHas C pas-
BHTOM CHCTEMOH CKJIaAoK, OOpo3n ® W3BHIMH: 00pasyeTcss Kopa
OONBIINX MONYyHNIApWH INEepegHero Mo3ra, KOTopas JOCTHTaeT MaKCH-
MaJbHOTO Pa3BUTHS Y IPUMATOB U OCOOEHHO Yy 4eIOBEKa.

CeHcopHble cucteMbl (aHanu3aTtopbl). OpraHbl YYBCTB

Pa3apaskuMoCTh - CIIOCOOHOCTH JKUBBIX KJIETOK, TKaHEW WM Op-
raHM3Ma pearupoBaTh Ha BHEIIHHE WM BHYTPEHHHE BO3JCHCTBHS-
pa3gpaKUTeNd MyTeM CABHra oOMeHa BEIIECTB, M3MEHEHHS JJICKTPH-
YECKOro IOTEHIMAalla, COCTOSHUSA KICTKH M T.h. (y KIETOK), JBUTa-
TEJIbHBIX PEaKIHi - TAKCHCOB (y OJHOKJIETOYHBIX OPraHU3MOB), MpO-
BEJICHUS HEPBHOTO HMMIIYJIbCA, COKPAIICHUS MBIIIIbI, BBIJCICHUS CEK-
perta xene30i u T.1. (y BBICOKOOPraHM30BAaHHBIX )KHBOTHBIX).

TakcHC - IBUTATEbHAS PEaKIMs OpPraHM3Ma B OTBET Ha JEeHCTBHE
pasnpaxxutens - cBeta (¢pomomakcuc), TeMueparypsl (mepmomakcuc),
XUMHYECKHX BENIECTB (Xemomakcuc) W 1p. Pa3znuyaroT mosao:ku-
TeJbHbIN (IBMKCHHE K HCTOYHUKY pa3pakeHHs) U OTPHUUATEbHBI
(OBMKEHUE OT MCTOYHHUKA Pa3JAPaKECHHS) TAKCHUCHI.
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CeHcOpHBIE CHCTeMbl (MM aHAJH3ATOPBI) - OTO CHCTEMBI HEPB-
HBIX 00pa30BaHUI y MO3BOHOYHBIX JKHUBOTHBIX, BOCIPHHHMAIOIINE U aHa-
nu3upylonue HHPOPMANHIO, IMOCTYNAIOMIYI0 U3 OKPYKAIOIEH CpeJbl.

* 3HayeHHE CEHCOPHBIX CHCTEM:

* BOCIpPHMHHMAas M aHAJIM3MPYS W3MCHCHMS B OKpYXKaroullieH cpenie, OHH
MO3BOJISIOT JKHBOTHOMY OPHEHTHPOBATHCS B OKpYXawLied cpene u
aJIeKBaTHO pearupoBaTh Ha €€ M3MCHCHHUS;

* OHH TaKXe Y4acTBYIOT B 00pa30BaHHH JKU3HECHHO Ba)KHBIX YCIOBHBIX
pedaekcos.

¢ CocTaBHBIE YaCTH CEHCOPHBIX CHCTEM:

e peuenmop (nepupepuuEeCKH OTIET CHCTEMBI);

* [poOBOJsIIUEC HepeHble nymu (NPOBOJHUKOBBHIH OTIEIN);

* HepeHble UeHmpbl B ONPEACICHHBIX 00JacTAX KOpPHl OONBIIMX IO-
JyImapuii roJOBHOIO MO3Ta, B KOTOPOH OCYIIECTBISETCS IpeBpa-
IIEHHE HEPBHOTO UMIIyJbca B cleUU(UYECKOE OLIYLIICHUE - 3PH-
TeJIbHOE, BKyCOBOE U Ap. (LEHTPAIbHBIH OTHEH).

PenenTtop — 3TO KJIeTKAa WM CHENHANbHBINA YyBCTBUTEIBHBIN Op-
raH, CIOCOOHBIH BOCHPHUHATH pa3lpaxeHue (T.e. 6030y0umscsa) TON
BIUSHUEM OIPEJeICHHOTO BHUIA BO30OYIMUTENs W IEepefaTh €ro B BHIE
HEPBHOT'0 MMITYJbCa B MPOBOJSAIINE HEPBHEIC ITyTH.

JMcTaHTHBIE peHenTOPbl - PEIEHTOPH BBHICHINX OECIO3BOHOU-
HBIX WM TO3BOHOYHBIX JKHBOTHHEIX, OOHApyXHMBAIOI[HE HCTOYHHK pa3-
IpakeHUsl Ha PaCCTOSHHH (PELEeNnTOpHl 3pEeHHs-, CIIyXa, OOOHSIHUS).

KoHTakTHbIe pelenTopbl - PEHENTOPH JKUBOTHBIX, OOHApYXKH-
BAIOMME MCTOYHHK pa3Jpa)k€HHUs JHUIIb NPH CONMPHUKOCHOBEHUHU C pas-
IpaxuTeneM (penenTtopsl BKyca, MEXaHOPEIENTOPHI).

Bo36yaumocTh - CIOCOOHOCTh OPTraHOB MJIM TKAaHEH OTBeYaTh Ha
IefiCTBUE pa3ApakUTeNell CBOeH crenupUUecKOd peaknuei, pa3BuBas
IpU 3TOM IpoLEcC 6030yiycoenus. Y HEPBHONW TKaHU MpOSBILETCA B
BO3HHNKHOBEHHH HEPBHOTO HMIIYJIbCA, Y MBIIMICYHOH TKAaHH - B €€ CO-
KpaIleHUH, y XKEJIEe3UCTOH TKAaHU - B BBIACICHHHN CEKpeTa.

Bo30yxaenue - CIOXHBII OHONOTHYECKHI MPOIECC, BO3HUKAIO-
MUK B )KUBOHW TKAHU, COIPOBOXKJAIONMUNCS HU3MEHEHHEM HHTCHCHUBHO-
CcTH OOMEHa BEUIECTB M MPOSBIAIOMMIICT B XUMHIECKUX, (HHU3UOIOTH-
YECKUX, DIEKTPUUECKUX H3MEHEHHIX.

¢ OcHOBHbBIEe BHIbI YYBCTBHTEJBHOCTH: 3pCHHE, CIyX, OCsi3aHHE,

00OHSHHE, BKYC.

3penue - BHJ YyBCTBUTEIBHOCTH, MO3BOJSIOIIMA BOCIPUHUMATH
dbopmy, pazmep, LBET U APKOCTh NMPEIAMETOB.

Cayx - BHI YYBCTBHTEIBHOCTH, IO3BOJSIOLINI BOCIPUHUMATH
4acTOTY M CHIIY 3BYKOBBIX KOJICOaHHM.

OcsizaHMe - BUJ YYBCTBUTEJIbHOCTH, IIO3BOJISIOLIMI BOCIPUHH-
MaTh GOpMy, BEIHYHHY, IIIOTHOCTh, TEMIIEPATYPY HPEIMETOB.
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OOoHsiHME - BHJI YYBCTBUTCIBbHOCTH, MMO3BOJISIOIIU I BOCIIpUHU-
MaThb 3alaxy pa3IMYHbIX BCHICCTB.

BKyC - BHO YYBCTBUTCJIBHOCTH, IMO3BOJISIO MU BOCHIPpUHUMATD
BKYCOBBIC CBOMCTBA BCIICCTB, MOCTYIMAKIIUX B POTOBYI MHOJOCTh.

e Tunbl CCHCOPHBIX OPraHoOB: OpTraHbI 3peHusn, a TaKKC OpPraHbl mMexa-
HUY€ECK020, XUMUHUECK020, MmMENnj106020, 3IN1EKMpPUUECKO20 YIYBCTB.

e Opranbl 3peHHsl - OpraHbl JKMBOTHBIX, BOCIPHHHUMAIONIUE JHEP-
THI0 CBETOBBIX JIydell M NpeBpallarolue ee B MPONecC HEPBHOTO
BO30YXXICHUS COOTBETCTBYIOIIUX ¢homopeyenmopos.
doTopenennus OCHOBAHA HAa CBOMCTBE HEKOTOPBHIX CBETOUYBCT-

BHUTENBHBIX MUTMEHTOB PAacCIIENIATHCS MOJ JeHCTBHEM KBAaHTOB CBETa

Ha COCTABJSIOMINE YacTH (TaK, MUTMEHT POAOICHH pacIlenasercs Ha

0eJIOK ONCHH M KapOTHHOHWJ PETHHANb); NPH 3TOM B TEMHOTE IPOHC-

XOAHUT OOpaTHEIM MpoIEecC - CHHTE3 3TOT0 IMUTMEHTA.
doTopenenTopHbe KICTKH MOTYT OBITH OUghhy3HO DPACIIOIOKEHEI

B snuaepmuce (y OOXIEBOTO 4YEpBs, HEKOTOPHIX BHUAOB HACEKOMBIX)

WM B HEPBHOW TKaHM (y JNaHIETHHKA), obecrmedwBas BOCIPHUATHE

JIUIIF WHTCHCUBHOCTU OCBEIICHHUS.

Y MHOTHX J>XMBOTHBIX PELENTOPHBIC KICTKH BBICTUIAIOT C8EMO-
uyyecmeumenvhuslii Inumenuii (ceT4yaTky), oOpasys 2nas.
I'ma3z - opraH 3peHns y XMBOTHBIX M 4YeJIOBEKAa, BOCIPHHHUMAIO-

MUK CBETOBBIE CHTHANBI; Meprudepudeckas 4acTb 3pUTEIHHOTO CEHCOopa.

e Tunsl mpocTeiimux rja3 (He MMEIOMIUX JIMH3):

* IJIOCKHUIl (C MIOCKOI CeTYaTKOM; MO3BOJSET ONPEEIATh TOJIbKO
MHTEHCHUBHOCTb MaJaloOIIero CBETa);

* AMKOOOpa3HBIii (C ceT4aTKOHU, Jexameid B HEOONbIIOM yriyoie-
HHHM; I03BOJISIET, KPOME MHTCHCHUBHOCTH, Ipy0bO OIpenesiTh Hampas-
JICHWE CBETa);

* KaMepHBIH (B BHIEC MOJOH KaMepbl-0OCKYphl C HEOONBIIUM OT-
BepcTHEeM; HMeeT GopMmy ONM3KYyH K chEepHYecKOi; I03BOJISET
ONpeeisiTh HHTCHCHBHOCTh M HANpaBJICHHE CBETA, a TAKXE MOIy-
yaTh 0oJiee-MEHEEe YEeTKOe M300pakeHue).

e Tunsel raa3 ¢ JMH3aAMHU:

* MNpoOCTON Tia3 uilenucmonozux WMeeT OJHY JIMH3Y, MOJ KOTOPOH
pacmonoXeHo HeOOJbIIOe KOJIUYECTBO CBETOYYBCTBHUTEIBHBIX
KJIETOK; MO3BOJIAET PA3IUYUTh JHUIIb CBET U TEMHOTY;

* CJOXKHBIA, WIM (aceTOUHBbIH, TIJa3 PAKOOOPA3HBLIX U HACEKO-
MbIX COCTOMT U3 MHOXECTBA OTJEIbHBIX, H30IMPOBAHHBIX APYT OT
Ipyra HPOCTHIX KOHMYECKUX TJIa3KOB - OMMATHAHEB, KaXIbIH U3
KOTOPBIX BOCIIPHMHHMAET YacTh IpeJMeTa, a BCe BMeCTe OHH o0ec-
MEeYUBAIOT €r0 MO3aWYHOE H300pa’keHHe; PTOT IJa3 HUMEEeT BEHICO-
KYyI0 4yBCTBHUTEIBHOCTh M MO3BOJISCT yJNaBIMBAThH JBHKEHHE O0B-
€KTOB; TJa3a HACEKOMBIX ITO3BOJISIOT pa3iHdyaTh I[BETA;
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* 1Ja3 MO3BOHOYHBIX KHBOTHBIX (IITHL, MJICKONMUTAIOUIMX) M YeIO-
BEKa MMeEET OJHY JIMH3Y - XPYCTAJMK (KPUBH3HA €r0 MOXET H3Me-
HATBCA), OTBEpCTHE (3pa4y0K) B HaApyXHOH 00o0JI0OUKe TIJasza, depes
KOTOpOE CBET IaJaeT Ha XPYCTAIHUK, CIOCOOHOE M3MEHSTh CBOM pa3-
MEpbl, U PELENTOPHbIE KICTKH; Y OOJNBIIMHCTBA MJICKONMTAIOMIUX -
JBYX THIIOB: MAJOYKH (00ECIEUYMBAIOT CyMepeynoe 3pEHUE; LBET
HE BOCIPUHHUMAIOT) M KOJOOYKH (TpU MX BHJIA, BO3OYyKIaeMble CO-
OTBETCTBEHHO KPAaCHBIM, 3€JICHBIM M CHHUM CBETOM, 00ECHEYHBAIOT
BOCIIPHATHE IIBETa NPEAMETOB JHEM, T.€. B YCIOBHIX APKOU ocee-
wennocmu). O0NagaeT CHOCOOHOCTBIO K AKKOMOOAUUU.

I'ma3za y HO3BOHOYHBIX HAPHble, KaXJbIH IJ1a3 COCTOUT U3 TIa3HO-
ro s0J0Ka, pacmojgokKeHHOro B yriyb6iaeHun (opoute) G0OKOBOW CTEHKH
yepena, TJIa3HbIX MBILII ¥ BEPXHEr0 M HIDKHEro Beka. IlapHocTb rias
MO3BOJIIET ONPEAEIATh PACCTOSHUE 0 BUIMMBIX MPEIMETOB.

AKKOMOJAaUHsA - NPUCIIOCOOICHHE Tia3a K BHICHHUIO IPEIMETOB,
HaXOISIMXCS Ha Pa3HBIX PACCTOSHUAX OT Habnromartens (HocTHraeTcs
NyTeM M3MEHEHHUS KPUBHU3HBI XpyCTaluKa), M IPEIMETOB, HaXOAas-
IHXCS B YCJIOBUAX Pa3sHOHW OCBEIIEHHOCTH (ZOCTHTaeTcsi H3MEHEHUEM
IHaMeTpa 3padka).

e MexaHopenennus OCHOBAaHa Ha CHOCOOHOCTH UYYBCTBHTENBHBIX
BOJOCKOBBIX KJIETOK CIIEIHATHU3UPOBAHHBIX CEHCOPHBIX OPraHOB
pearupoBaTh CABUTOBOW aedopmanueil Ha MeXaHMYECKHE pa3-
IpaxuTeNnu - JaBlI€HHE, pacTspKeHHe, BHOpanuio, 3ByK. Mcmois-
3yeTcs B OpraHax c/IyXa, pagHoeecus W OCA3AHUA.

*> OpraHbl cjlyxa - OCHOBaHHBIE Ha CBOMCTBE MexaHopeueHuyuu op-
raHbl, CyXallue sl BOCHPHUATUS 3BYKOBBIX KoJieOaHUI.

* Buael opraHos ciayxa:

* CBSI3Ka - TOHKAas HUTh, HATSHyTas HamojoOuWe CTPYHBI MOJ TIO-
KpOBAaMU MHOTHUX Hacekombix (MyX, *YKOB U Jp.); 4yBCTBUTEIb-
Hble KJIETKH 3BYKOBOTO CEHCOpAa OJHHUM KOHI[OM COEIMHEHBI C TO-
KpPOBaMHM, JIPyTMM - CO CBSI3KOH;

* TOHKas Ky FHKyJspHasi MeMOpaHHasi NMepemoHKa y psiga opyux

Hacexomblx (Ky3HEUYHMKOB, CBEPUKOB M JAp.), CBSI3aHHAas C Jexa-
MMM TOA HEH PE30HUPYIOUUM TpaxeWHBIM My3bIpeM; YyBCTBH-
TENbHbIE KIETKU PACIONIaraloTcsi MeXAY MEPENOHKOH U My3bIpeM;
YX0 - OpTaH cllyxa U PaBHOBECHS MO360HOYHbIX; 00IamaeT O4YEHb
BBICOKOH YyBCTBHTENBHOCTBIO, CIIOCOOHO pa3nuyaTh Pa3HbIE 3BY-
KOBBIE OTTEHKH. Y MIEKOMHUTAIOMHNX M 4YeI0oBeKa MoApasaensercs
Ha TPHU OTJeJla - Hapylchoe, cpednee W GHympeHHee yxo\ y aM-
¢ubuii, pentunuii, NTUL OHO BKJIIOYACT BHYTpPEHHEE M CpeIHEe
yxo0 ¢ 6apabaHHOW NMEPENOHKOH, yIIHasg PaKOBHHA OTCYTCTBYET.

Hapy:xHoe yXo - 3ByKOyNaBIMBamoIas 4acTb MepHUPEPHUIECKOTO
oTaena ciyxoBoi cucTembl. COCTOUT U3 yWiHOU PAKOGUHBL U HaPYXK-
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HOTO CIIyXOBOTO MpPOX0Ja, pa3Mepel U GopMa KOTOPHIX 0OECmeunBaroT
yJIaBIMBaHUE M NPOBEJCHHUE 3BYKOBBIX KoJyieOaHUW Ha Oapadaunuyro
nepenonKy, OTJAENSIONYI0 HapyXKHOE YXO OT CpPEJHEro.

Bapabannasi mepemoHka - TOHKas COEIMHUTEIbHOTKAaHAas MEM-
6paHa B yXeé Ha3eMHBIX MO3BOHOYHBIX, OTPAHHUYMBAIOMIAS HAPYXKHBIH
cIyXoBOH mpoxon oT 6apaGaHHONW MOJOCTH.

CpeaHee yxo - OTJeNn opraHa cilyXa HO3BOHOYHBIX XHBOTHBIX,
COCTOSAIIMNI W3 Oapabannoit nonocmu, 3aTOJHEHHOW Bo3AyxoM, U (Y
MJIEKOMHUTAIONINX) TPEX CIYXOBBIX KOCTOUEK - MOIOMOYKA, HAKO-
6anbHU W cmpeMeuKkd, YyCUIWBAOIIMX KojeOaHus OapabaHHOIl mepe-
MOHKH M TepeJaluX HUX Ha MeMOpaHHYI0 IEepenoHKYy OBaJIbHOTO
OKHa, OTJENAI0NIEr0 CpeHee YXO OT YIUTKH BHYTPEHHETO yXa.

Bapa0anHasi MoJOCTh - MOJOCTh CPEJHETO yXa y Ha3eMHBIX IIO-
3BOHOYHBIX.

BHyTpeHHee yXo - 3ByKOBOCIIpHUHHMMAIOMIAs 4acTh CIYyXOBOU cHC-
tembl. IlpeacrtaBnser coboil cucTeMy moiocTedl M KaHaioB, oOpasylo-
MHUX KOCmHubLL W nepenonuamvlii nabupunmel. K oprany ciayxa oT-
HOCHUTCSl yaumKa - CIHUPAaJIbHBIM KOCTHBIM KaHajl, PacloJIOKEHHBINA B
BHCOYHOH KkocTH uepemna. IlogocTh yIUTKH 3amOJIHEHA XHAKOCTBIO H
paszzieneHa IByMs MeMOpaHaMH Ha TPU XOJAa, CPEAHHH U3 KOTOPHIX
CONECPKUT Kopmueg O0p2aH.

Koprues opram - pernenTopHas 4acTb OpraHa cliyXa MJIEKOMH-
TAIOMMX; HAXOJAUTCA B YIUTKEe BHyTpeHHero yxa. CoCTOHT H3 clyXo-
BBIX PEIENTOPOB, OMOPHBIX KIETOK, BCHOMOTATENbHBIX CTPYKTYp H
MOKPOBHOH MeMOpaHBI, C KOTOPOH CONPHUKACAIOTCS 60JIOCKU CIYXO-
6bix peyenmopoe. llpoucxonsmue Tnpu AeHCTBUM 3ByKa KoJeOaHHS
MeMOpaHbl THEPeNaloTCs OMOPHBIM KIETKaM M Yepe3 HHUX - BOJIOCKAM
PeIEenTOPOB, MHUIMHUPYIOMHUX BO3HUKHOBEHHE OMOINEKTPHUUECKHX IPO-
I[ECCOB B KJIETKaX PELENnTOPOB.

e OpraHbsl paBHOBECHSl - OpPTaHbl, OCHOBAaHHbIE Ha CBOWCTBE mexa-
nopeyenyuu W ClyXamue s ONpPEJCJICHUS MOJOXKEHUS Tesla B
HIPOCTPaHCTBE, a Takxke (y pbl0 M HEKOTOPBIX APYTUX TPYMI XKHUBOT-
HBIX) JUISL OIPEAEICHUs H3MEHEHHS CKOPOCTH JIBHIKCHHS.
CTaTOUMCT - OpraH PaBHOBECHS Y HEKOTOPBIX KUUMEUHONOAOCHI-

HbIX, MONIOCKO8, PAKOOOPA3HBIX W JIp., ONPEJEIAIOIMHUA MOJ0XKEHUE

Teja XHUBOTHOTO B mpocTpaHcTBe. COCTOUT M3 My3bIpbka (HAXOAUTCA

[oJ TMOKPOBOM Tejla), M CTATOJHMTA - M3BECTKOBOTO KaMellKa, OMH-

paromerocss Ha BOJIOCKH KJIETOK YyBCTBHUTEIbHOTO SMHTEIHS, BBICTH-

JAIOUIETO IY3bIPEK M3HYTPU, U pa3Jpaxkarollero HMX INPH BCAKOM H3-

MEHCHHH IIOJOXEHHS Tella ¥ M3MEHEHMH CKOPOCTH IBMKCHMS JKUBOT-

HOro. Y MeJy3 CTaTOLMCTBI paclojiaraloTcsi Ha Kpal 30HTHKA, y pa-

KOOOpa3HBIX - HAa OCHOBHOM YJICHHMKE BTODPBIX YCHKOB (aHTEHH), Yy

MOJIIIOCKOB - B HOTE€.
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VY unenucmomnozux Ha cycTaBaXx HapyXHOTO CKelleTa HMEIOTCA
KYTHKYJSIPHbIe CEHCHJUJIBbI - IIAPHUPHO 3aKpPEIJICHHbIC IIETHHKH,
CBA3aHHBIC C JCHAPUTOM 4YYBCTBUTCIBHOH KJIETKH; OTTHOAaHMSA CEH-
CWJIT B Pa3HBIX HANpPaBJIECHUAX JAAIOT Pa3sHOE IO cuiie BO30yKIcHHE
YyBCTBUTENbHOI KieTkH. COBOKYIHOCTb CHTHAaJOB, MAYLUIMX OT CEH-
CUIIII, JaeT UH(GOPMAIUI0 O B3aMMHOM IOJIOKEHUH 4YacTel Tena.

VY HazemHbIX NO360HOUHBIX OPTaHOM PpABHOBECHS SABIAETCS CIe-
LUANbHBII ammapar, CBA3aHHBIH C HOIYKPYICHLIMU KAHANAMU GHY-
mpennezo yxa.

IMonykpy:KHble KaHaJbl - 4acTb BHYTPEHHEIrO yXa, y4acTBYIO-
mas B PEeryjsAlyy PaBHOBECHS IPHU ABHKCHUM M U3MEHEHHUU I0JIOXKE-
HHS TOJIOBBI M T€Ja B IPOCTPAHCTBE; YacTh BECTHOYISPHOTO ammapara.
ITonykpy>kHblE KaHaJbl PACIOJIOKEHBl B TPEX B3aHMHO HEPICHIUKY-
JSAPHBIX IUIOCKOCTSIX U 3aIlOJIHEHBl CTYJEHUCTOH XUAKOCTHIO, KOTOpas
cMmelaercsd Hpu J000M JBMKEHMM TOJIOBBI WIIM TYJOBHUINA. BHyTpHn
KaXJ0ro KaHajla TaKKe HMEITCS pELENTOpbl - YyBCTBUTEIbHBIC 60-
JI0CKOGble KiemKu, KOTOpble BOCIHPHHHUMAIOT CMEIIEHUE >XKUIKOCTH H
nepenaT HHGopManuoo 00 U3MEHEHUHU Teja B TOJOBHOH MO3T.

e OpraHbl ocs3aHHMfl - OpPraHbl, OCHOBAHHBIC HAa CBOWCTBE MeXaHO-
peuenyuu ¥ CIyXamwue s (QUKCAUU (perHcTpanii) MeXaHude-
CKHX pasJpaxeHUi MOoBepxXxHOCTH Tesia. OOpa3oBaHBl OTACIbHBIMH
WIX COOpAaHHBIMH B TPYIIBl YyBCTBHUTCIBHBIMU OCS3aTEIbHBIMU
KJIETKaMH TOKPOBOB Tela.

AHTEHHBI - TOJIOBHBIC NPHUAATKH Y PAda WIEHUCHMOHOZUX, MOTYT
UMETh pa3Hyr (OpMy; BBINOIHIIOT pa3iuyHbie QYHKIHH: Y PaAKooo-
PAa3HpIX SBISIOTCS OPTaHAMH OCS3aHHUS W PAaBHOBECHS, Y HACEKOMbBIX -
opraHaMH Ocs3aHHs W 00OHsHHS (MHOTJAA - [UIs 0OMEHAa CHTHAIaMu).

BokoBasi JINHMS - CIICHHATU3UPOBAHHBIA OpraH pel6 M JTHYHUHOK
aMm(pubuit, BOCOpUHUMAIONIUII [BHKeHUE (HANpaBICHUE U CHIY TOKa)
W KOJeOaHUS BOJBI.

Bubpuccnl - JUIMHHBIC MEXaHOYYBCTBHTEJIBHBIC JKECTKHE BOJOC-
KM Ha pa3HbIX YacTAX Tella MIJCKOMHUTAINIUX, CIYXKAaIllHe OpraHaMu
ocsi3aHHs. XOpOILIO Pa3BUThl y JKHBOTHBIX, BEIYLIMX HOYHOW WIIM TMOJ-
3eMHBIH 00pa3 JKM3HM; pacronaraloTcs Ha rojose (y Komiek), Oproxe (y
Oenkm), Ha nanax (y CyM4aThIX), Ha KOHIIE XBOCTa (Y KpOTa).

* XeMopeuenuml NpOABIACTCA B BOCHPUATHU XUMHUYCCKUX pazapa-
KUTEIeH u IIUPOKO pacnpoCTpaHCHa y BCEX I'PYII XUBOTHBIX.

¢ Opranbl BKYca - OpPraHbl, UCIOJb3YIOUIHE KOHMAKMHYIO Xemope-
yenyuio W ONPENEIAIONNE BKYCOBO€ BOCIPHSATHE.

V' Hacekompix OpraH BKyca IpPEICTAaBICH pAaCHOJOXKCHHBIMH Ha
nankax (y 6abodek) mimm y pra (y MyX) CEHCOPHBIMHM KJIETKaMH, CHa0-
KCHHBIMU TPyOUYaTBIMH BOJOCKAMH M H30HpPATEIbHO pa3apakaroliu-
MHCSI BOJOH, caxapo3oi U T.II.
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Y nozeonounvix OpraH BKYyCa NPEACTABJIICH BKYCOBBIMH COCO4YKaMH,
PacnoJIOKEHHBIMHU B TJIOTKE U pOTOBOﬁ II0JIOCTHU (y pBI6), Ha SA3bIKC, B
pOTOBOﬁ IIOJIOCTH W OTYACTH B T'JIOTKC (y Ha3E€MHBIX HO3BOH0‘{HBIX).

e Opranbl OGOHSIHMSI - OpraHbl, HCIIONB3YIOIUE Oucmanmuylo (Ha
PACCTOSIHYUN) XeMopeyenyuio 1 ONpeaessIoNne BOCIPHUATHE 3amaxa.
YyBCTBUTEIBHBIA OSMUTEIUIl XeMOpeuentopa opraHa OOOHSHUS

MMEET MHOTOYHUCIICHHBIC YTIyOJeHUS pa3sHO# (OpPMBI U BOCIPHUHHMAECT

RPOCMPAHCMGEHHYI0 KOHU2Ypayulo MOJIEKYll MHOTHX KOHKDPETHBIX

THUIIOB XMMHUYECKUX pa3JpakuTesei MO THIYy «KIKYa U 3aMKa», MO3BO-

Jsisl pa3MYUTh 10 3TOMY MPHU3HAKY Pa3HbIC BEIICCTBA.

V' Hacekomwvix opraHsl OOOHSHMS PACIOJOXKEHB Ha YCHKax, XO-
pouo pa3BUThl W 00JaJal0OT OYEHb BBICOKOW OCTPOTOH BOCHPHUATHS,
JUTSL HUX 3aIax - CpelCcTBO HH(POPMALUU U OOIICHUS.

VY puié6 chopmupoBanuce Be mapsl HO3JApeEH.

VYV  HazemHubix n0360HOUHBIX ONHA TIapa HO3IpEH CcMecTHiIach
BHYTPb POTOBOH IIOJIOCTH, a HOCOBAas IIOJIOCTH CTaja YacThiO HbIXa-
TEIbHBIX MYyTEH; B CTEHKAaX OOOHSITEIBHOI'O0 OpraHa pa3BUBAIOTCS MHO-
TOYHCIICHHBIE XKeJe3bl, YBIAXKHSIIOMWUE CIN3UCTYI0 000I0UKY.

MoBepeHe XMBOTHBIX

IMoBeaeHnue - 3TO CIOXKHBII KOMIIIEKC pa3HOOOpa3HBIX HeicTBUIL
OpraHu3Ma, BBI3BAHHHIX M3MCHEHHEM BHCIIHUX YCJIOBHH W Halpas-
JICHHBIX Ha yJOBIETBOPEHHE BO3HHMKIIHUX B CBS3U C 3TUM €ro HoTped-
HocTell (COCOOCTBYIOIMX €TI0 BBIKHBAHUIO).

* Ecnm moBeseHue opraHm3Ma He COOTBETCTBYET HM3MEHEHHBIM YC-

JIOBUSIM, OH TOrubaer.

I[loTpe6HOCTH OpraHu3Ma - 3TO HEOOXOIWMOCTH NPUBECTH Bax-
HbIC JKU3HEHHBIE NapaMeTpbl K YPOBHIO, 00eClednBarOIeMy HOPMalb-
Hoe (u3uoJIOrHUecKoe (YHKIMOHMPOBAHHE OpraHM3Ma, B TOM ciydae,
eclii OHM (TapaMeTpbl) 3HAUUTENBHO OTKJIOHHJINCH OT 3TOTO YPOBHS.

IMoakpenJjenue - 3T0 yJIOBIECTBOPEHHE MOTPEOHOCTH, T.€. BOCCTa-
HOBJICHHE HOPMAJBHOI'O YPOBHS OCHOBHEIX BHYTPEHHHX IIapaMeTpoOB
OpraHuM3Ma (npumepbl-, IPUEM IHUILHU, BOJbI, YKPbIBAHUE OT JOXKISA U T.IL.).

IpuHOMN OUKJINYECKOH caMoOperyJsilMu: Ha BO3HHKHOBCHHE
MOTPEOHOCTH OPTraHHW3M OTBEYAET IICJICHANPABICHHBIM HOGEOEHUEM,
KOTOpO€ MPHUBOJUT K YAOBIETBOPEHHUIO IOTPEOHOCTH; H3MEHEHHUE
BHCIIHUX YCJIOBHII CHOBa MOXET HPUBECTH K BO3HHKHOBCHHIO IIO-
TpebHOCTEeH (BO3MOXKHO, IPYrUX) U T.A.

IlepBas curHajbHasi cucTeMa - oOmias A1 KUBOTHBIX M 4eJO-
BEKa JCATENBHOCTH KOPBI TOJIOBHOTO MO3ra, OCYMIECTBIAIOIAs OTpa-
KEHHE NeHCTBUTENbHOCTH B (opMe omymeHui u Bocnpustuid. Ipen-
CTaBlgeT COOOH COBOKYIHOCTh YCI06HBIX U 0e3yCl06HbIX pedhiieKcos,
COCTABJISAIONIMX OCHOBY 6biCHieil HEPEHOI Oesamel1bHOCHU.
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Pedrnekc - oTBeTHas peaknus OpraHHU3Ma Ha U3MEHEHHE YCIOBHIt
BHENIHEW WM BHYTPEHHEH Cpeabl, OCYIIEeCTBIseMas NpPH YYaCTHUH
HEPBHOW CUCTEMHEI.

PedaexTopHas ayra - myTh, 1O KOTOPOMY IIPOXOJISAT HEPBHEIC
UMIyJIbCH Tpu pediekce. PeduexkropHas nyra obpasyercs:

* peyenmopamu, BOCIUPUHUMAIONIUMH pa3IpakKeHHE;

* ompocmKkamu Heiiponos, TepeNaloNIUMH BO30yXIeHHE K TelaM
3TUX HEHPOHOB, PACIIOJIOKEHHBIX B CIHHHOMO3TOBBIX TaHTIUAX H
Ha3bIBAaCMBIX UECHMPOCHMPEMUMENbHOIMU, WIA 4YGCHGUMETbHbIMU;

* 6cmagouHviMu Helponamu, HAXOIANIUMHCS B CEPOM BEI[ECTBE
CIIMHHOTO MO3ra (OHH -MIEPEKIT0YaT BO30YXKJICHUE C YYBCTBH-
TEJIBHOTO HEpOHAa Ha JBUTATENbHBIM M MepenaroT HHOOPMANHIo B
BBINIE- WJIM HUKENeKAlIue OTACIbl CIHHHOTO MO3ra);

* yenmpoobexcnvimu (WU O0GU2AMENbHBIMU) Heliponamu ¥ UX OT-

pOCTKaMH, MO KOTOPBIM BO30YyXIEHHE MEpeaeTCs K OpraHy;
pabouumu opeanamu (MBIIIIAMU, XEIE3aMH).
* Buabl pediexcoB: 0e3yclOBHBIC U YCIOBHEIE.

"

* be3yciioBHbIe pedekchl:

* 3TO BPOXICHHEIE, CIOXUBIINECS B IPOIECCE JBOJIONHH, Iepe-
Jarolrecss MO HACIeACTBY M (GopMHpYyIOImHUecs K MOMEHTY POX-
IEeHUs peQIeKCH;

+ oOecrneunBarOT CyIIeCTBOBaHHE OpraHW3Ma B NEPBBIE MOMEHTHI MO-
clle TOSIBJICHHS Ha CBET;

* OTHOCHUTEJNBHO IOCTOSHHEI (CTOMKM M HEM3MEHHBI B TEUEHHE BCel
JKU3HH);

* CBOHCTBEHHEI BCEM O0COOSM BHJa (mpumepsl. TIOTATENbHBIH, XBaTa-
TENBHEIH U Ip. pedIeKch);

* 4Ype3BHYAWHO pPa3HOOOpa3HBI M XapaKTepHBI IS OTJAEIbHBIX BH-
JI0B,'pOJIOB, CEMEICTB M Ja)xe OTPsAJ0B )KHUBOTHBHIX;

* COCTaBISIOT OCHOBY HEPBHOH IESATEIBHOCTH HU3KOOPTaHU30BaH-
HBIX XUBOTHBIX;

* y HMO3BOHOYHBIX OCYIIECTBJSIOTCS NPH yJacTHH CHUHHOTO MO3Ta,
CTBOJA W NMOJKOPKOBBIX SA€p TOJOBHOTO MO3Ta depe3 (UIOreHe-
THYECKHU 3aKPEMJIEHHYI0 pepICKTOPHYIO IYyTY.

YciaoBHble peduieKchl:

* 970 pediekch, NPpUOOPETEHHBIE B TEUYEHHE XH3HH OpPraHU3Ma 0]
BIMSTHUEM OTpPEICIeHHBIX (PaKTOPOB CpEIbl;

+ obecmevynBaloT Goyiee COBEpLUICHHbIC JACHCTBUS OPraHH3MOB B Me-
HSFOIUXCS YCIIOBUSX CPEJIBI;

* HENOCTOSHHBI (OJHU MOSABISAIOTCS, APYTHE HUCUYE3AI0T);

* SABJSAIOTCS WHIAMBUIYaIbHBIMUA (MMEIOTCS TOJIBKO y OIpEIeeHHBIX
ocobeit BuIa);

* o00pa3yrTcs Ha OCHOBE 0e3YCIOBHBIX Pe(IICKCOB;

* 'y MO3BOHOYHBIX OCYIIECTBISIOTCS MPH YYaCTUU KOPBI T'OJIOBHOTO
MO3ra 4epe3 BpeMeHHble (YHKIMOHAJIbHBIE CBSI3U.
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* YcaoBus GopMHPOBAHHS YCJOBHBIX pedieKcoB:

* COCTOSIHHE KOPBI JOJKHO OBITH aKTHBHBIM;

* JOJDKHO MMETh MECTO COYETaHHE YCIOBHOTO M 0€3yCIOBHOTO pas-
JpakuTeneH;

* Hayajo JAeHCTBUA YCIOBHOIO pa3ApakuTels MOJKHO IpeJIIecT-
BOBaTh JEHCTBHUIO 0E€3yCIOBHOTO pPa3IpakUTels,;

* nelicTBue 0GE€3yCIIOBHOTO pa3fpakKUTeNs JOJDKHO HAYMHATHCS npedic-
O0e ueM 3aKOHYUMCA Oelicmeue YCI08HO20;

* JelcTBHE YCIOBHOIO pa3fpaxuTelsd NOJKHO HEOJAHOKPAaTHO IOJ-
KpeIIsiThes AeiicTBHeM 0e3yCIOBHOTO;

* JOJDKHBI OTCYTCTBOBATh OTBIIEKAIOLIUE Pa3Apa)UTEIIH.

e Mexanu3M (GpOpPpMHPOBAHUA YCI0BHOro peduekca:
IpU JEUCTBUU YCI08HO20 Pa3APAXKUTENS B KOpPE TOJOBHOIO MO3ra
BO3BHUKAET MEPEblll 04az 6030yicOeHus W TIPOSBISAETCA OPHEHTHPO-
BOYHBIH peduiekc - OKUJaHNEe NalbHEHIIero pa3BUTHUS COOBITHH;

* IpU JACHCTBHH 06e3ycio6H020 PA3APakUTelss B KOpPe TOJOBHOTO
MO3ra BO3HHUKAET 6MOpON 04az 6030yycoenuss W TPOSBIAETCS
0e3ycIoBHEIN peduiekc B BHUJE KOHKPETHOW pEaKIUU OpraHHU3Ma;

* IOClIe€ HECKOJbKMX IOBTOPEHHUH YCIOBHOIO pa3ApaxkuTels B CO-
YeTaHUM ¢ O0e3yCIOBHEIM B KOpe TOJIOBHOTO Mo3ra oOpa3yeTcst Bpe-
MeHHas (QyHKIHOHANbHAs CBA3b MEXAY MEPBBIM W BTOPHIM Odara-
MH BO30YXISHHS;

* IpU MHOTOKPaTHOM IIOBTOPCHUM TaKOTO COYETaHHUSA pa3ipakKuTe-
el 3Ta cBA3b CTAHOBUTCS MPOYHON;

* B pe3ylbTaTe 3TOH CBA3U JEHCTBUE TOJBKO OJHOTIO YCIOBHOTO
pazapaxurens (B OTCYTCTBHE 0e3yCIOBHOTO pa3/pa)KUTENs) BHI-
3BIBAET YCNO0GHBII pegpiekc - OTBETHYIO DPEAKIHMIO OpraHu3Ma, Co-
OTBETCTBYIOWIYI Oesycrnosnomy pediekcy.

*> Oco0eHHOCTH (pOPMHPOBAHHSA YCIAOBHBIX pedIeKCOB y UelIOBEKa:

" renepaam3anusa (OGJHM3KHE YCIOBHBIE Pa3APaKUTENH BBEI3BIBAIOT
OJMHAKOBYI0 0€3yCIIOBHYIO pPEaKIHIo);

e cmenuanamu3anus (yclIoBHBINH pediiekc BeIpabaThIBaeTcs Ha oOmpe-
JIENeHHBIH pa3pakuTens);

* IIpU U3MEHEHHH YCJIOBHUH CyIIeCTBOBAaHUS B OpraHm3Me obOpasy-
I0TCS HOBEIE YCIIOBHBIE pe(iIeKchl, a BEIpaboTaHHBIE paHee ociad-
JNAIOTCS WM HUCYe3aroT Oiarojnapsi MPOIECCY MOPMOMNCEHU.
TopMmoikeHHe - MECTHBIH (HE CHOCOOHBIII K AKTHBHOMY pacmpo-

CTpPAaHEHHUIO 10 HEPBHOHU CUCTEMeE) HEPBHBIN Ipouecc, IPUBOIAAIIMUN K
YIHETEHHI0O WM OJOKHpPOBAaHUIO BO30yXIeHUs. HepBHEI uMIIyIbC
B030yXxmaeT ocoOble TOPMO3SIHE HEHPOHBI, KOTOPHIE B OKOHYAHHSIX
CBOMX aKCOHOB BBIJEIAIOT CHELHAIbHBIA MeAuaTtop. OTO MEAHaTop
B3aHMOJIECHCTBYeT ¢ MeMOpaHON coceqHel HEpPBHON KIETKH, IIOJTHO-
CTHIO HJIM YAaCTUYHO MOJAABIASL ee CIOCOOHOCTH K BO30yXJeHHI0. B
pesyibTaTe B HEpBHOW Iemu Qopmupyercs Oiok (mperpama), MpemsT-
CTBYIOIIMH MPOBEJEHHUIO BO30YKICHUS.
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386 > CnpaBo4YHMK no BWO/NOIUMU <

* Bunsl TopMOXEHHUS: BHENIHEC M BHYTpeHHee (OCHOBHBIC), 3ampe-

JienbHOe (OXpaHUTENIbHOE).

BHemHee TopMoOIKeHHe MPOMCXOIUT B ciiydae o0pa3oBaHUsS B Kope
TOJIOBHOTO MO3Ta HOBOTO odara BO30YXIeHHUs INOx AeicTBHeM Ooiee
CHJIBHOTO pa3JpakuTessi, HE CBA3aHHOTO C JaHHBIM YCIOBHBIM ped-
JIEKCOM.

* (OOpa3oBaHWE HOBBIX YCJIOBHBIX pe(ICKCOB B3aMEH CTaphIX IIO-
3BOJISICT OPTAHU3MY MEHSATH CBOE IOBCJCHHE, BCIKUU pa3 MPUCIIO-
cabIUBasCh K HOBBIM YCIOBHSAM CPEIBI.

BHyTpeHHee TOpMOKeHHe pa3BHBACTCsA MOCTCICHHO B cliydyae
MHOTOKPAaTHOTO HEMOJAKPEIJICHHs YCIOBHOTO pa3ApaxuTens Oesyc-
JIOBHBIM.

* BHyTpeHHee TOPMOXKEHHE JaeT OPraHUu3My BO3MOXXHOCTH CBOJHUTH
K MUHHUMYMY JIHITHUE PEAKIHU B OTBET HA pas3ApakUTENHd, mepe-
CTaBIIME MOJKPEILIATHCS OC3yCIOBHBIMH pedlieKcamMu.
3anpeneabHoe (OXpaHHTEeJbHOE) TOPMOXKEHHE - TOPMOXCHHE,

BO3HHKAOIIEE MPU JNECHCTBHH YPE3MEPHO CHIBHOTO pasapakUTels M
OXpaHsMIIee HEPBHBIC KJICTKH OT THOEIH.

e @opmMbl NOBeACHUA XUBOTHBIX U 4YEJIOBEKA: HACIEOCHMEEHHble U
npuoépemenHnvle OPraHU3MOM B TEUCHUE >KU3HHU.
HacaencrBennble ¢opMbl moBeaeHHs - (GOPMBI IMOBEACHHUS, OC-

HOBaHHBIE Ha 0e3yCIOBHBIX pediekcax.

IIpuoGperennnie GopMbl mMoBeaeHHsT - GOPMBI NMOBEACHHS, OC-
HOBaHHBIE Ha YCIOBHEIX peduiekcax.

e @opmbl nposiBaeHHsA 0e3yCJOBHBIX pedIeKCOB:

* IpOCThble CTEPEOTHUIIHbIE PEeaKIuu;
* CTEpEOTHIIHBIC HACIIECJCTBEHHbIC (OPMBI TOBEICHUS - UHCIMUHKHIbL

[IpuMepoM NPOCTBIX CTEPEOTHNHBIX PeaKUuil SABISAIOTCA MmMaK-
cucet (CM. BBIIIE).

NHCTUHKT - CI0XHOE BPOXJIEHHOE CTEPEOTHIIHOE IOBEIEHUE,
CBOWMCTBEHHOE JAaHHOMY BHJY )KHBOTHBIX, BBIpa0OTaHHOE B Ipoliecce
9BOJIIOLMY, HE 3aBHUCSINEE OT MHAUBUIAYaJIbHONH BBIYYKH OpraHuU3Ma U
mepenaBaeMoe IO HAciIeACTBY. VHCTUHKTHI NMpOSBISAIOTCS Au6GO0 10N
BO3JeHCTBUEM OINpENEICHHBIX BHEUIHUX U BHYTPEHHHUX pa3apakuTenci
(MHCTHHKT yOeraHusl OT XUIIHHUKA U 1p.), INOO B ONpeieieHHbIE IIepuo-
IIbl )KM3HU (MHCTHHKTBI T'HE3[0BaHUSA, COCAaHHUS MOJOKA y MaTepu U Ap.).
HMeroT BaxkHellee 3HaueHUe I BBDKUBAHUA. «3alyCK» MHCTUHKTUB-
HBIX TOBEJEHYECKUX peakIHui OOBIYHO OCYIIECTBISIETCS TOPMOHAMHU.

HenHoii peduiexc - cepus B3aUMOCBA3AaHHBIX U CTPOTO IOCIENO-
BaTEJNbHBIX pe(ICKTOPHBIX AEHCTBUH OpraHm3Ma, M3 KOTOPBIX CKJa-
JIBIBA€TCS TOT UIM MHOW MHCTHUHKT.

Hay4yenmne - ananTuBHOEe H3MEHEHUE HHJUBUJYaJbHOTO IOBEJe-
HUS B pe3yibTaTe HpeJulecTByoIero onsita. OHO OCHOBAaHO Ha CIO-
COOHOCTH KMBOTHBIX XPaHUTh M M3BJIEKATh MHPOPMAIHIO O NMPOIIIOM
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omnbite - namamu. CrocoOHOCTH OopranusMa K Hay4Y€HHUIO 3aBUCHUT OT
YPOBHA pa3zBUTHUA €TI0 HepBHOﬁ CHCTECMBI.

IamATe - 3amOMHHAaHHE, COXpPAaHEHHME M MOCIEAYIOIIEe BOCHPO-
U3BEJIEHUE KUBOTHBIM MJIM 4YEJIIOBEKOM €ro omnbiTa. Pasznuuaror kpam-
KOGDEMEHHYI0, NPOMEICYMOUHYI0 U  001206PEMEHHYI0 NAMAMb.

B kpaTkoBpeMeHHOIi maMATH HHpOpPManHs XPaHHUTCS B Ipeie-
JaX HECKOJNbKMX MHHYT. Ee o0Opa3oBaHHe pe3KOo CHMXKAETCs C BO3pac-
TOM OpraHH3Ma.

MpomexkyTouHasi NaMATh - NaMsATh, XpaHAmas HHPOPMAIHUIO
HECKOJIBKO JICCATKOB MHUHYT HMJIHM YacOB; 3aleyaTieBacT BaXKHbIE COOBI-
THS, MPOM3OLICANINE B mocieqHee BpeMs. Eciau HHpOpMaius MOBTO-
pAETCsT MHOTOKPATHO, TO OHA 3allOMHHAeTCss Ha GOJBLIMI HPOMEXKYTOK
BpPEMCHHU.

JlosiroBpeMeHHasi MaMAThb - [1aMATh, KOTOpas MOXET XPaHUTh
UHGOPMALUIO BCIO XKW3Hb. MrpaeT HamOoONbLIYIO POIb B Ipolieccax