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KEAK INIOJB30BATBECA YYEBHHEKOM

OamakoMbTeck ¢ ornaBiendeM yue0HHKa — Bam GyIeT DOHATHO e
OOCTPORHHE, PAacHoNo:keHHe naparpados 0o rIasaM.

Hayuaa yuelOHEK, paccMmarTpHBaliTe B HeM pHCVHEER, dororpadmm
cxemul. O0pamaiiTe BHEMAHNE HA BRJIENeHHe TEPMHHOB KypcugoM — o
NOMOMET JAYIINEe 3ATMOMHHETE HIVUAEMEIN MATepHA.

Ha moaax yuebHuKa B KOHOe DaparpadoB BH VBHAMTE CHMBOJIHYE
KHe 3paKkM. 3HAK & OOMeIeH PAJOM ¢ BOTPOCAMH, NPefHAIHATEHHERIN
JNA MPOBEDKH VCBOSHHLIX SHAHHE; 3HAK B VKASRIBAET HA JAOAHHA TBO
HECHOTD XaPAKTepa, KOTOPEE NPeATaratT BAM OCMBICAHTE HIYVIEHHO
3HAK W ob03HAYAST 3AIAYH; IHAK O — 370 3AJAHHA HA TOBTODEHHE I
KYpPCoB ﬁﬂTﬂ-HHKH, J00JIOTHH, AHATOMHH, Q]HGHD.HDI.‘HH. H THIrHeHbl Yen
BEKA, A TAKME H3 YuYeOHER nocolHil ¥ COPABOMHLIX HHHP. JTO TOMOM
Ay4lleMy YCBOSHHMI) M 3AKDENIEHHID NPOHAEHHOTO HA YDOKAX.

Baumarensno pacemorpure dopsanel yuebEnera. Ha Bux GyayT cowl
KH B TeKCTe.

Ionsayace yvebauxoM, Gyabre akkypatHel. He neperubafiTe KHAT
DepesHs NepelHCTHRIBANTE CTPAHHEILL. DroT yuelHHE eme GVIeT caysm
BAINMM MJIAAINHM TOBAPHIIAM.



BBEJIEHHE

Buoaozus — HAYHA © MHBOH NDHPOZe H 38KOHOMEDHOCTAX, e
yipaprawomux., BHolor#a #ayqaeT Bee NPOABISHMA HHIHH, CTDOSHHE H
(PYHHEOMH HHBRIX CYIECTE, & TAKXe Wx coobmecte. OHa BmAcHAeT npo-
HeXOMRIeHEe, DACHPOCTDAHEHHE M PAIBMTHE JMHERIX OPraHH3IMOB, CBA3IH
MX JPYr © OPYrOM M ¢ HEHHEOH OpHPOmOM.

Hupolt Mup neofbrwalino pasmoobpasen. B macrosmes Bpems ofHa-
pyaceHe H onHcaHo npHMepHo 500 TeRIc. BMIOE pAcTEHHH H Gomee
1,5 mnun Bupor mupoTHEX, Godee 3 Thic. Bugos SaxTepuil ¥ COTHH TE-
e rpuboe. Yucno eme He ONHCAHHBIX BHAOB OUEHHBAETCH 00 MeHBIIeH
mepe B 1—2 mnn. Buasnenne n ofbAcHeRHe obmMX ABneHmil B opo-
ICCCOE I8 BCEMD MHOTOOODAIHA OPraHEIMOE — 3afaga obimel GMomormm.

OcHoBHBIE MPHSHAKH EHBOro. Kampgeliii OpraEmsM OpeicTABIAET CO-
G0 COBOKYNHOCTE YNOPAJOYEHHO BIAMMOJEHCTEYIOIHX CTPYETYVDR, obpa-
UYKILHME efHHOE Henoe, T. €. ABIAeTcA cucmemol. JKHBRe OpPraHHIMLI
ofIn 80T NPH3EAKAMH, KOTOPBEIE OTCYTCTBYHT ¥V GONBIIHHCTEA HEXHBBEIX
cueres. OgEaKo cpeaH THY NPHIHAKOE HeET HH OJHOTO TAKONO, KOTO-
i Bein ORI OPHCYID TOABKO MHBoMY. BosMomuBI cmocof ooHCATE
HMHIHE — 3TO NepeYHCIHTE OCHOBHEIS CEQOHCTBA HHBBIX OPraHH3MOB.

1. Opgra w2 Haubogee DPHMEUYATENBHEIY OoCcOBeHHOCTEeH MHBLIX opra-
HHAMOE — 970 HX CAOMHOCIME H SBICOKIA CMENeHb OP2ANMUIQULL. Onm
XAPAKTEPHAYIOTCA YVHOPAKOYEHHEIM BHYTPEHHHM CTPOSHHEM H COJMepMHaT
MHOMECTEO PARTHYHBIX CAOMHBIX MOTEKYI.

2. Jlwbaa cocTaBHAA HACTh OPpraHd3Ma HMeeT COeIHANLHOE HAZIHAYS-
HHE ¥ BBROAHAEM onpedetedHbie $ynryuy. IT0 OTHOCHTER He TOIBKO K
oprasaM (MoYKH, JerKHe, cepime H T. J.) H KIeTHAM, HO M K BHYTpH-
KASTOUHBIM CTPYKTYDAM H MOJSKYJIAM.

3. ¥mpele opraEusMel o0NANAWT CHOCOGHOCTLI0 MIBMCKATE, npeobpa-
S0BHBATE H HCNOALIOBATL SHEPrHi0 OKpy:xawmedl cpegsl — ambo B dop-
Me OPrAHHYeCHKHX NHTATENRHBIX BellecTs, AH00 B BHIE JHEPIHH COJTHEeY-
HOrO HaAy4eHHA. Brarogapa 5Toil 9HEPrHH M BENIECTBAM, NOCTYIIAKIIIHM
M3 OKDYMKAKINEH cpejsl, OPraHASMLEI DOMIEDMHBAIT CBOI0 UENOCTHOCTE
{(YNopAJOUEHHOCTE) H OCYINeCTEAAKT pasiudHsle (QVHKIHH, BOIBpPAINANT
#Ee B OPHPOAY OPOAYKTHE pachajia H npeolpasoBaHHYI JHEPrHI) B BHAE
TEMNA, T. e. Op2aHUIMbL cROcOOHBL K OfMeR)y BelecanM U IHepauell.

4., OpraEHsmMel cnoCcOOHEL cOENH(HUECKH pegsuposdmb HA HIMEHEHHA
oxpysxammeidl cpenbl. CnocofHoCTe peaTHpOBATE HA BHeIIHes Pasipaike-
HHe — VHHBEPCANBHOE CHOMCTEO HHBODO.

b. HinBnle opraHNaMBEl XOpPOINO OpHcmocoSneHb! K cpefe o0HTAHHA,
OnM nperpacHC COOTBETCTEVIOT cBoeMmy obpaszy ssuaum.  Jocrarouso
OIHAKOMHTLCA ©0 CTPOSHHEM KpPOTA, pHIGE, D8PASHTHYECHOTD WYEpEH,
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yrolEl NPeACTABHTE B 0DMIMK wepTaX, KAk oHH MuByT. DcofenmocTa cTpo-
CHHA, QVHEUHH H NOBeJeHHA IAHHOM OPraEiaMa, OTBEEYallHe erc ofi-
pasy HSHH, HAsBaT adanmayuamy (opHcOocobneHHAMM).

6. Caman mopasHTenbHad ocoDeHHOCTE JKHBRIX OPraHM3MoB — CHO-
cofHOCTE K CAMOBOCOPOHIBEEHHIO, T. €. pasumuoxeénuw. IloToMeTBO Boe-
roa exofHo ¢ pogurensMy. CymecTEyiT MeXAHMAIMBI nepegadn HHdbop-
MAIME O HpHIHAKAX H DYVHEDHAX OPrAHH3MOB H2 HOKOJIeHHA B DOKOIE-
awe. B asToM npoasnserca nacaedemeennocms, MexaHHIMEI XpaHeHHA H
Oepefays HACAENCTEEHHHIX CBOHCTE OJHHAKOBH IAA Beex BHAoB. OgHa-
KO CXOOCTEC DOAMTENeH H NOTOMKOB HHKOTJA He OhIBaeT NOMHBIM! MO-
TOMEH, OVIVuH DOXoMH HA poguTenei, ecerga 4YeM-To OTAHYAMTCA OT
HHX. B 2TOM COCTORT ABIEHHE LIMEHYLUSOCHIU, OCHOBHBIE JAKOHBI KOTO-
poit rame ofmme aas Beex EpgoB. Taknsm ofpaszoM, HBRIM OpPra#ua-
MAM CBOHCTEEHHLE! DAIMHOMEHHE, HACAENCTBEHHOCTD H HIMEHYHBOCTE.

7. JIns :mupOro XaApaKTepHA cOHoCcODHOCTE K HMCTOPHYECKOMY DPAIBHTHIO
¥ HIMEHeHH) OT NpOCTOrO K CAOMHHOMY. JTOT NpONece HAIRIBAIOT 360
awoyueli. B peayarTaTe IBOMKIHH BOSHHEAO BCe MEOIOOOpasHE HHBBIX
OpPTraHH3IMOB, npncnucu&uenﬂmx K onpeiefleHHLIM YVCOIOBHAM CYILECTBOBA-
Bua (cu. copaan IT).

¥posax opranHzauue kuaEn. Jna kuBOi OpPHPOAB XAPAKTEPHE!
pasHbie YPORHH OPTAHHIALHH €8 CTPYKTYD, Memay KOTOPBIMH CYIIecT-
BVET CJAO0MHOE conogumuenne. JKHIHE Ha KamIoM YpOoBHe H3Y4al0T co-
OTEETCTEVION[HE pasfensl OHOZOrMH: ModeKyiapHad OGHOJOrHA, LHTO-
JOTHA, TeHSTHEA, AHATOMHA, (QHIHOJIOIHA, 3BOTHNIHOHHOE VUEHHE, KO-
JIOTHA.

CaMerii HH:HHIA, Hanbonee QpeBHME YDOBEHE JKHIHH — 3T0 YDOBEHB
MORCKYARPHBLX CIpYKmyp. 31eck NDOXONHT PAHHOA MeMIY AHBEIM M
HEHHMEBIM, Brillle HaxoguTeda KIemoukbiil yposeny muann. H KneTka, R
SAKMIOYeHHBIe B Hell MONeKYIADHEE CTPDYKTVDBR B FAIABHBIX 49epTax CTpO-
EHHA ¥ BCEX OPraAHHIMOB CXOJHBIL. .

Opzanno-mranesstil YPOBEHB XADAKTEDEH TOANBKO JUIE MHOTOKJIETOY-
HEIX OPTAHHIMOEB, ¥ KOTODBIX KJeTHKH H 00pA30BAHHEE H3 HEX YACTH Op-
ragMsMa AOCTHCAM BEICOKON CTemeHH CTPYKTYpHOH B dyErRnmoHamsHol
COSIHATHIALHH.

Cnegywomuit ypoBeEs — 9T0 YPOBEHB UEAOCMHOZO opzakuama. Kakg
Bbl HM pAZNHYAIHCE OpramMaMil Mexay coboil, ux ofbeamnser TO, 4TO
OHH BCe COCTOAT H3 HKIETOK.

Bud, obmegHEAKRIEE CXOQHLE B OCHOBHBIX “=epTax OpPraEMsMBI, €O~
crapafer Dollee COCMKHBIN YDOBeHL ODPAHHIAMMH MHIHK., 30eck OelicTBY-
KT CBOH 38KOHLEI — 3AKOHBI BHYTPHBHIOBEX OTHOIIEHHH OpPraEH3MOB.

Haromen, eme Gomee BLICOKEM YPOBHeM ABNAeTCH yposens OuoyeHo-
jod, T. €. coo0mecTE BCeX BHA0B, HACENAKIIHX TY HIH HHYNH TEpPHTO-
pHI HAH axksaTopHio. Ha »roM ypoEHe JeficTEYIT 3AKOHBI MEeMBHIOBEIX
OTHOIMEHM,

CoBOKYNHOCTL BCETO JWHBOrO, HACEMAWINENo SeMJIW, COCTABNAET Ouo-
cihepy. Do ewcwuil yposers OPrAHW3ANME JKH3HHA.

SaK0HL, XapaKTepHEE 4aA Gojiee BRICOKHY YPOBHEeH OPraHMIanHM JHH-
BOTO MHpa, He HCKAWOYAWT gelficTBMA 38KOHOB, DpHeymmux Gonee HHIKHM

le Fwanonas Ve 10-11 ea. : b



m__—

yposHaM, Ofwas Ouol0zud H3yYaeT 3AKOHEL, XADAKHTEPHEIE N4 BCEX
ypoBHell OPraHHIANHH JRHEIHKE.

Meroasl mayueHHA OHomormu. [[nA HayueHus mupolil npupoas Omo-
JOPM NPUMEHAKT pasmuHEble MeTOAn. Hafrwdenue MOIBOJAET BEIABHTE
ofkeRTH B ABneEna. CpasHeduye NAET BOZMOMHOCTE YCTAHOBHTE 3aKOHO-
MepHOCTH, ODIIHe ANA PAHBIX ABNeHEHR B uBONM npupone. B arcnepu-
Menme, WAH ORbiMe, CO3TAsTeA CHTYALOHA, NOMOAIOITAH BRIARHTE TE HJIH
MHhe croficTea GuonormueckHx ofbextos. Hemopuweckuli memod mosso-
JHET HA OCHOBE MAHHBIX O EDBPEHEHHBM DPI‘EHH';ECKIDH MEDEe H ero mnpo-
IIOM MO3HABATE [POIEcchHl DASBHTHA ABoM mpupoast. Kpome atux oc-
HOBHEIX METOQUB, UPHMEHAETCA MHOTO IAPYTHX.

Ilpu mayuenun OHONOrHYecKHX OOBLEKTOB MCIONLIYETCA CAMAA pas-
JMUHAS TeXHHKA: MHKDOCKONbI, YIeTpaneHTpHdyrs, pasHoobpasHble xu-
MHYBCKHE AHANHIATOPHI, KOMIBIOTEPHR M MHOMECTEO JDPYTIHX npHGOpOB,
ICUBOMAIIINY PACKDHITE TAink xupoil marepus. CBoll BHI&J B HIy<1e-
HMe BHOMOFHH BHOCAT COSNHANHCTHL, Kasajock Owi, Aajexme ot GmOO-
PMHD XHMHEEH, OHIHKH, MATEMATHEH, HHMEHEeDHR M MHOIHE ADYTHE.

Agayenne Gmomornd. BHomormuecKHe IHAHHA JeHAT B OCHOBE MElH-
HMHCEHX H CelbCKOX0aAHCTBeHHBIX Hayk. Buonorums pentaer paxiHefimpe
npagTHueckne sajaym. OpEa M3 HMX — OPOM3BOMACTEO OPOJOBOMLCTBIHA.
Jlaa Toro wrobel o0ECHEMHTh OHTAHHEM BCEe YBeAHHUHBAIOMIEECH HAacese-
Wue HAmed TAAHeTH, HeoOXOJAEMO HMETh BHICOKONDOAYKTHBHEIE CODTa
CRIBCROX03AMCTERHHEEIX PACTEHHI M MOpPOOE KHBOTHBIX, & TAKME COBED-
UIEHHBIE MeTOAbl HX BRPANHBAHMA. OTH npobrembl HEALIA PEIHTE, HEe
JHAA 3AKOHOE GHOJOUHHM, NPeXAe BCEO 3AKOHOE HACHEJCTBEHHOCTH, H He
ONMPRACE HA HHX B ATPOHOMHH H 300TEXHHKE.

Oyens BaMcHEA 38898 paspaloTHH MeTOLOB HNDeAyHpexIeHHdA H Jeve-
HuA GomesHell YenoBeKa, ocofeHHO TAKHX THAMENBIX, Kak CepAeqdHO-COCY-
nucTeie, pak, CITHJ. Pemenme aroil samaunm Tpefyer riaybOKOro Hecie-
AOBAHMA HIHEHHEIX OPOIECCOR M MEXAHHIMOE, HMH VODABIAKIINX, Kax
B OTOelbHBIX KJIETHAX, TAK ¥ B OPraHMaMax H coofmecTeax.

Baxxgefiman sanaua HADEro BpeMeHH, KOTODAR BCTANA Nepen 4efio-
BeyeCTBOM, — OXDAHA NPHpOOE ¥ NpHYMHOEeHHe ee DorarcTe. dta 2a-
JatA MPOSWETOBAHA TeM, YTO HOL BIHAHHEM xoafaficTReHHOE JeATelLHO-
CTH 4YeNoBEKA HOeT NMPOmect ZArpAIHEHHH OEpyHEanmed cpeibl, BCASICT-
BMe 4ero OPOMCXOAHT COKpAIeHHe YHCASHHOCTH W Aaxe rubens BHAOB
MHBOTHHIX M pacTeEuii. SarpAsHeHHe OKDY/KAWIEH cpeisl OTPHIATENL
HO BJAHAST HA IJOpPOBLRE HellOBeKA.

OCTAHOBNTE PA3BHTHE NPOMBINLISHHOCTH H DOCT TOPONOB HEBO3MOMN-
#o. Ho cosepmenno HeolXoOHMO NpPefOTBPATHTE YTPO3Y, KOTODYE) HECET
aTOT MpPOLECC NPMpOJe H CAMOMY YeloBeKy, 4To Tammxe TpeGyer raybo-
KOTO JHAHHA 3AKOHOE oDmeft GHOMOrHH.

Iporpece Gmonormn B XX B., ee BOSPOCHIAA DPONE ONPEJENAIOT H ee
aHAUNTElbHO DOlee BHICOKHIl VPOBEHE CDABHWTENBHO € TeM, KaKoH oOHA
nmena 40—50 ner masaa. ITo yposH GHONOTHYECKHX MCCTeJOBAHHN MOM-
HO CYAMTL O MATEPHANLHO-TEXHHYECKOM pasBHTHH ofmecTsa, Tak Kax
fHONOTMA CTEHOBMTCA peansHol DpPOH3BORHTENLHON cHnodl, 8 TAKMHe Hayd-
Holl OCHOBON PANMOHATBHHIX OTHOIIEHM MeKOYy YeNOBEKOM H DPHPOXOI.
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Tl KJIETKA — Eﬂ‘“"“uﬁ XUBOIro

I'naea I. XHMHYECKHH COCTAB KJIETKH

B uUBLIX OPraEM3Max cofepmTes GoNbIoe KOIHYECTBO XHMUHHeC-
gmx smeMeHToB. OHE OOpAsyiOT AB& KJIACCA COEJHHEHHN — oprammwec-
KHE B HeopraHHuYecHHe.

WpMPgecKHe COSIHHEHNH, OCHOBOH CTPOSHHMA KOTODBIX ABAAKTCA &T0
MBI VTIEPOfa, COCTABNAIT OTITHIHTENbLHBEIH NPHIHAK JKHBOTO. oTtH Ccoemn-
HEHHNA HASEIBAIOT opzanuveckumu. OpraEHYecKHe COefHHEHHA ypespLEdai-
HO MHOMOOODAZHEI, HO TONBKC HeTHIPpE KAACCA HX HMET Beeobmee Guo-
JOTHYECKOS SHAYEHKE: DellKH, HYKJeHHOBbIE KHCIOTEL, YTIeBOIE | JAHENHABL.

§ 1. Heopzanuueckue coedunerus

Brogormueckid BaMHLIE XHMHYSCHKHE aaemMenTsl. Fl3 HIBECTHBIX HEM
Gomee 100 XMMHAYecKHX 2JeMEHTOB B COCTAB MHHBBIX OPFAHHIMOB BXOLAT
oxono 80, npHYeM TONLKO B OTHOMIGHHH 24 wapecTHO, Kakue QYHEIHH
B RIeTHe oM BHOoaHgior. Habop sTHX aIeMEHTOB HE CAyaeH. Huans
aapojniack B Bojax MEpOBOro oOxeaHa, M JKHMBBIE OPraHHIMEL COCTOAT
OpeHMYIecTBeHHO H3 TeX 3JeMEeHTOB, KOTOphie ofpaaywoT Nerko PacTBO-
PHMEIE B BOOE COEJMHEHHA. BonbpIMHCTED TAKHX MeMeHTOB NpHHALNE-
AT K YHCAY JerKHX, HX 0coDeHHOCTRH) ABNASTCH cnocofHOCTE BCTYIATE
B TpOYHEE (KOBANMEHTHLIE) CBASH H ofpA30BLEIBATE MHOMKECTEC DPaammd-
HBIX CAOMHBIYX MOJEKYJ. :

B cocraBe KJISTOK WeI0BEuecKoro Teaa npeofiagaor Kucaopox (6o-
nee 60%), yraepoa (oxomo 20%) m somopox (okomo 10%). Ha asor,
KANBIHE, (pochop, XI0p, KANME, cepy, HATpHI, MATHAH, BMecTe BIATHE,
npuxogarea okoao 5% . OcraneHele 13 aneMEHTOBR COCTABAAKT me Gonee
0,1% . Cxopabii AMEMEHTAPHEIA COCTAR HMEWT HISTEH GOALIIHHCTEE M-
BOTHBIX; OTAMSAIOTCA JHIIE KIETHH PACTEHHH H MHKDOOPrAHHAMOB. Ha-
e Te MeMEHTEl, KOTODRIE B KIETHKAX cOogepsarca B HHYTOMHO MAITBIX
KOJIHYECTBAX, HEYem He MoryT OHITH saMeHeHEI M COBGPIIEHHO Heolxo-
amMer gas edsEE. Tak, cofepiaHMe HONA B KJIETKAX HE NpPeBLIMIAET
0,01% . Opuaxo upH HeJOCTATKE €ro B HOUBE (M3-3a sTOrO M B OHIDE-
BHIX MpPOSVKTAX) B3AE[IKMBAETCA DOCT H pasBuTHE nmereil. ComepsaHHe
MeIH B KIeTKaX JKHBOTHEIX He mpessimaer 0,0002%. Ho npr mepocTaT-
Ke MegH B mo4Be (OTCIONA W B DACTEHHAX) BOJHHMHAKT MAaCCOBLIE aalo-
AeBAHMA CONBCKOXOIAHCTBEHHEIX MHBOTHBIX.

AEaueHHe NIA KASTKH OCHOBHBIX SJI€MEHTOB IPHBEJEHO B KOHIE 3T0-
ro maparpada.

Heopranmueckue (MHHEEDAJNLHEIE) COEXHHEHHA. B cocTap MHBREIX HJe-
TOK BXOOHT pPAI OTHOCHTENLHO OPOCThIX coeIUHeHMH, KOTOpLIe BCTpeda-
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IOTCA H B HEMHBOH OpHpOAE — B MHHe-
panax, OpPpHPOOHBIX BOZAX. JTO HeOPTAHH-
HeCcHKHe COeMHHEeHHA.

Boda — ofHO H3 CAMBIX pACTIDOCTDA-
HEHHBIX BEIIECTE HA demiae. OHA DOKpE-
BaeT GOMBIIYIO YACTE 3eMHON NOBEPXHOCTH.
I[MouTy Bee MHEBEIE CYIECTEA COCTONRT B OC-
HOBHOM M3 BOABI. ¥ Yel0BEKA CONepiaHmHe
BOAEI B OPrAHAX H THAHAX BADPLMPYET OT
20% (B wocTHON TRamH) o 85% (B romoe-
uom moare), Oxono */; mMaccw wenosBexa co-
CTARMAST BOJA, B OPTAHMAME MeIVIRl OO0
95% PBOORI, MAMe B CYXHX CeMeHaX pacTe-
AHii Boga cocraBnmer 10—12%.

Boga ofnagaer HeKOTOPRIMH VHHEAIB
HEIMH cBoiicTBamMu. CeBoHcTBAa 2TH HACTOMB-
K0 BAHBI IJTA HHBRIX OpPraHH3IMOB, YTO
Henb3d NpPefCcTABHTL HH3IHE 0e3 3Toro co-
ENHHEHHA BOJOPONA H KHCIODOIA.

YHHKATEHEE cBOWCTBA BOIBI ONpenerd-
HITCA CTPYKTYROH ee Mojdexyia. B monexy-
Jg BOAKI OAHH ATOM HHCIOPOJA KOBANEHTHO CRBAIAH C© ABYMA ATOMAMHE
sogopona (puc. 1). Monexkyna eogbl moaspHa (gunons). TlonomuTernHee
BAPALL COCPDEOOTOYEHB! Y ATOMOE BOAODORA, TAK KAK KHCIOPOL 3JIEKT-
POOTPHUATEARHEE BOTOPOJA.

OtpuuaTensHo sapA:KeHHBIH ATOM KHCAODOgA ONHOH MOTEKYNH BONE
NPHTATHBAETCA K NOJOMHTEIRHO IADMMCHHOMY ATOMY BOJODOOA APYTON
MONERYAR! ¢ olpazopanueM sodopodunod cessu (pue. 1).

Ilo npounocTH BOAOPOZHAA CBASh npumMepHo B 15—20 pas caafee wxo-
BaneETHON cBAsn. [losToMy BOSOPOAHAS CBAZE JIEKO PAIPLIBAGTEH, YTO
HafnwgaeTcd, HAOPHMED, OPH HCOADEHHHE BOoAul. BelemgcTEHe TenmmoBoro
ABMKEHMA MOJEKYT B BOJAe OJHH BOAOPOLHDLIE CBASH PAIDLIBAIOTCH, ADY-
rue obpasyVIOTeH.

Taxum ofpasoM, B suZKoH BOge MONEKYJE NOABHACHBL, 9T0 HeMa-
NOBAXHO ANA nponeccos obmeHa semectB. MoXeryasl BOARL Jerko mOpo-
HHKAHT Yepe3 KAeTouHble MemOpaHbl.

Hz-3a BHICOKONH NMOJADHOCTH MOJEKYJ BOAA ABIAETCA PACTBODHTEIEM
APYIHX ODOMAPHEIX coefuHeHui. B soge pacTEOpAeTcH GOALIIE BEIecTE,
qem B mobolt gpyro#t smmakoers. Hmenno mosromy B Bogmoil cpeme kaer-
KH OCYVIIECTBIAAETCH MHOMECTBO XHMHYeCKMX peaxnuii. Boaa pacrmopa-
eT NPOAYKThl O0MeHA BEINeCTE M BEIBOOHT HX H3 KIETKH M OPragHaMa
B IEI0M.

Boaa ofnapaer Goabmiofl TENN0EMKOCTEN, T. €. cOOCODHOCTHI NOOCIO-
IATE TeNNoTY NPH MHEEMAJTLHOM H3MEHEHHH cobcTBemHoff Temmepary-
pel. Brarogapa sToMy oHA NMPefOXPAHAET KJISTKY OT DPeIKAX HaMeHeHM
reMneparypel. I[lockombKY Ha HCDADEHHE BOOL PACXOAVETCHA MHOIO Temn-
NMOTHI, TO, HCOAPAA BOLY, OPraHHaMEl MOTVT 3amumate cebs or mepe-
rpeepa (HAONpHMeD, NpPH NOTOOTASNeHHH).

Pue. 1. OBpARORAHEE BOJODOM-
NeIX cBxz3el B BOgE

)

fa

Bopa ofnagaer Beicokofl TennonpopogHoCTHK. Taxkoe CBOMCTBO CO3OA-
&T BO3MOGHHOCTE PABHOMEDHOTC pacOpefeNeHHA TemAoThl Meay THaHHA"
MY Tens.

Boaa COVMHT DACTBOPHTENEM [JIA «CMA30YHBIX® MATEpHANOB, Heol-
XOOMMBIX Be3ge, e ecTh TDYIOHECHA NOBEPXHOCTH (mampaMep, B CYCTa-
BAX).

Bona mMeeT MakcHManpHYD maoTHooTs opu 4 °C. Ilosromy nem, of-
NAajANIIHE MeHBIIeH ILIOTHOCTHI), Jerde BOJH H ILTABAST HA ee [NORepX-
HOCTH, YTO IANIAILAEST BOOOeM OT NpOMep3aHHA.

Ilo oTHOWEHHK K BOAe Bece BelOecTBAa KJAETHH DASNENANTCA HA HOBe
IPYOOE: rEApodMAbHBE — «I00AMHe BOAY: H ruapodobuke — «Gon-
mHecH BOAbly (OT rped. sruagpos — Boga, spumeors — mOHTE B +do-
bocs — DOASHB).

E rugpodHisALM OTHOCATCA BEHIECTBA, XOPONIO PACTBODHMBIE B BO-
ge. Dro cond, caxapa, aMHHOKHCIOTH. I'mapodobmele Bemecrsa, Hampo-
THE, B BOAe MPAKTHYECKH HEDACTBODHMEL. K @M oTrHOCATCHA, HAIDPHMED,
HHPEL.

KneTouskle MOBEPXHOCTH, OTHeNAINMIHe KISTHY OT BHeIIHeH cpegsl,
H HEKOTODHIE APYrHe CTPYKTYPE COCTOAT M3 BOSOHEPACTBOPHMEIX (IHO-
podobEbx) coegnHennil. Brarogapa sTomy coxpaHfseTcA CTPYKTYPHAA ue-
AoCTHOCTE KAetkn., OOpasHO KISTHY MOMHO NPEeACTABHTE B BHAE COCYOA
¢ sogofi, rge NpPOTeRAIOT GHOXHMHYSCKHE DEAKIHH, ofecIeuHBAIOLIHE
#HzHb, OTEHKH »TOTO COCYOA HEpPACTEOPHMEI B Bome. Oamaxo OHHE cno-
cofiHE H3GHPATENEHO OPONYCHATH BOAOPACTEOPHMEIE COBOHHEHHA.

IloMumMo BOOEL, B YHCAE HEOPFAaHRYECKHX BeI[eCTE KJASTHH HYMHO Ha-
JBATE cONM, NPeJCTABIAIINE coboll moHHmEe coeaunennA. Oum ofpaso-
BAHEI KATHOHAMH KalWf, HATPHA, MATHHA M HMHBIX METANIOB H AHWOHA-
MH coafHOH, yroibHoi, cepHoil, dochoproft xmexor. [lpm gmcconmammnu
Takux conelt B pacTEopax NomBngITes kaTwomm (K', Na®, Ca®', Mg®
u gp.) n ammomsel (Cl°, HCO,;, HSO, u ap.). KoBueATpanna HOHOB HA
BHeIIHeH NOBEPXHOCTH KIeTHKH OTAHYAATCA OT HX HOHOSHTDAIIHNH HA BHY-
TpeHHeil mopepxHocTH. PasHoe WHCI0 MOHOB KANHA H HATPHA HA BHYT-
peHHEH H BHeIDHeH DOBepXHOCTH KISTKH CO3JAET DPASHOCT: JAPANOE HA
membpane. Ha sremsedl nopepxHocTH KIeTouHOH MeMOpaEsL! O4YeHB BBI-
COKaHA KOHIEHTPAIINA HOHOB HATDHA, 4 HA BHYTPEHHEH MOBEPXHOCTH OYeHb
BEICOKAA HOHIEHTPAIMA HOHOB KAMAHA B HH3IKAA — HATPHA. Benegerane
sroro ofpasyeTca pasHOCTE NOTEHIMANOE MeXAY BEYTpeHHell ¥ BHemHed
NOBEPXHOCTEI0 EJeTouHol memOpanbl, 49T0 o0yCIOBIHBAET MEepefady BO3-
OYMEeHHA TO HEPBY HAM MLIUDE,

HoHE KANBIHA M MATHHA ABIAKTCA AKTHBATODAMH MHOTHX (depmeH-
TOB, H OpH HEAOCTATEKE HX HADYIIAKTCH HHIHEHHO BAMHBI2 upﬂue«mm B
HIeTKax. PAN BAMHLIY QVHEEOHA BRIDOIHAKT B HHBEIX OPragH3MaX He-
OpraHHYeCKHe KHCMOTH H HX comnd. ConAHAA KHCHOTA CO3JAET KHCTYIO
cpeny B OHEEIVAKEe MHBOTHRIX H YeM0BEHA H B CTNEHANEHRIX OPraHAX HA-
CEKOMOAMHLIX pacTeHHi, YCKODAA NepesApHBAHHE fenkoB nHmH. OCTAT-
kn docdoproit kucmorm (H,PO,), mpucoeannasck x pagy depMeHTHLIX
M HMHEX OeIKOB KJAETEH, HAMeHANT HX (HIHOIOTHYECKYID) AKTHBHOCT.
OcTaTKH CEPHOH KHCAOTHL, NPHCOSAHHAACE K HEPACTBOPHMEIM B BOAEe Y-
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HEPONHEIM BeIIeCTBAM, OPHIAIOT UM PACTEODHMOCTE M CHOOCOOCTEYIOT Ta-
HHM ﬂapﬂﬂﬂl'l! BRIBEJEHHK) HX HI KJASTOK H OpPraHA3IMOB. H.E.TPHEBH& H
HaaHeBhle COJH asorHcTol M doedoproit KHMCTOT, KANEOMEBAA CONE Cep-
HOH KHCIO0TBI CAVHAT BAXKHEIMH COCTABHEIMH YACTAMH MHHEDAIRHOTO IH-
TAHHA PAcCTeHHH, MX BHOCAT B NOYBY Kak yaodpeHHa min OOOKOPMEHR
pactennii. Bonee nogpo0HO 3HAYEHHE IAA HASTHH XHMHUECHHX JIEMEeH=
TOBR OPHBEIeHO HHMEE.

BromornueckH BaMHBEe XHMHEYECKHE MIEMEHTBI KISTEH

SmeMeRT H ero JHAYeHHE ATA KAETEH H OpPTaHHIMA

CHMBOJ

Bogopoa H Bxogur B cocTa®R BOAR H  BoeX OHOJOTHYECHHX
CoOBNHHEHHH

Bop B HeobxognM HEKOTODBIM PACTEHHAM

¥rmepon C Bxogur B cocTal BeeX OHOJOCHYeCKHX COSTHMHEHNHA

AzoT N CTpyeTypHEf KOMOOHEHT ORIKOB M HYKICHHOBLIX
KHCAOT

Kucnopon (0] BxoauT B cocTas BOAB ®  BCeX OHOJOTHYECKHX
COBIHHENANR

Drop F Bxogur B cocran omann ayfon

Harpuit Na FnapHEEf BHERTCTOUHLI DOAOMHTENLHEIE HOH

Marani Mg ARTHEHpYET pafoTy MHOIHX QepMEHTOR; CTRYETVDHEIH
KOMOOHEHT XAopodmmna

Pochop P BxoauT B COCTAR KOCTHON THANH, NYKICHHOBRIX KICTOT

Cepa -] Bxogur B cocrap DeNKOR H  MHOPHX  ApYIHX
OHOMOPHMYECKHY BAINECTE

Xaop cl Mpeofaagaomuil OTPHUATENLHBIH HOH B OPraHA3IME
HHABOTHREIX
Kamauit K IpecGranaomui DOACKATEALEEIT HOH BEYTPH KJSTOK

Eansmmi Ca OcHoBHOH KOMIDOHEHT HocTell u ayloB; AKTHEHpYET
CORpANIEHHE MBIIEYHRX BOAOKOE H padoTy pama
pepMesTOB
HeoGxogum opraggsMaM B COST0BRIX KONHYSCTBAX
Exoant B COCTAR MHOPHX OpPraHHYecKHX BeIISCcTR, B
TOM YHCAE FeMoraolmaa

Bxogur B COCTABR ORHOTO H3 BHTAMHHOR

Mapranemn Mn
Heneao Fe

Kobaner Co

Megn Cu Heofixogw™ OpraEHIMAM B CHSIOBLIY  KOJHYECTBEAX
(oDHapY#EH B COCTABE HEKOTOPLIX (GepMeHToR)

JEETTR Zn HeofxoneM OpPraHEM3MAM B CAOSHOBLIX  HOMHMSECTHAX
{obuapy:#en B HEKOTODHIX (EDMEHTAX H HHCYIMHE)

Hop I BxoguT B COCTAR TOPMOHA IDHTORMAHON Meleaki

e 1. Kakopa GHONMOrHYeCKAR POME BOAR B HieTHe?

e 2. I{axn?e HOHEI CogepsarTca B KAeTHe? Kakxosa ux Gmogorsteckas
poak

e 3. Kaxyw pons HrpamnTr cogepsampecs B KISTHEe KATHOHET
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§ 2. Buonoaumepwvt. Yzneeods, nunudst

B cocTaB KASTOE BEXOAHT MHOMECTEO ODFAHWHMECHHYX COEHHEHHI: yr-
AeBofkl, DeNKH, THOHAL, HYKJISHHOBRIE KHCIAOTH H ADYTHE COSIMHEHHSA,
HOTOPEIX HeT B HeXXHBOH npupoge. OpraEpYecKHMH BellecTBAME HA3JL-
BAKIT XAMHUYSCHHE COIHHEHHHA, B COCTABR KOTOPBIX BXOOAT ATOMBI [/28€-
poda,

Aromel yraepoga criioco0HE BCTYOATE ApPYVD € OPYTOM B ODOYHYID KO-
BAJRHTHVH) CBASH, 00PA3yA MHOMECTEC DASHOODDASHBIX HEeNOYeYHEIX HJM
KOJBOEBRIX MOJEKYI.

CaMeIMBE NPOCTEIMHE YVTIEDOSCOOEDMHAINHME COSAHHCHHAME ABIAKTCH
yzaesodopods — COBIHHEHHA, HOTODBIE CONEDMKAT TOJNBKO YIVIEDOO H BO-
popon. Opmmako B GONBIIHHCTEE OPraHWYecKHX, T. €. YIIEDOAHBIX, COEMH-
HeHHil copepxaTca M APYTHe 3eMeHTH (KHcaopom, asort, docdop, cepa).

Buonormueckne nonamepsi (fmomommmepsr). Bronormdeckue mofnnMe-
phl — 3TO OpraEpygeckHe COSTHHEHNA, BXOJALIHe B COCTAB KIETOK MKH-
BhIX OPraHH3MOB H NDPOAYETOBR HX HHIHeIeATeAbHOCTH.

Morumep (0T Tped. «NOAHs — MHOTO) — MHOTOIBCHEEBAA LENE, B KO-
Topol 3BeHOM ARMAeTCA KAKOe-THOO OTHOCHTENBHO NPOCTOE BRINECTBO —
Monomep, MoHoMepsl, coeguHAACE Memny coboil, ofpaayiorT memH, coCTO-
ANME W3 TRICAY MoHOMepoB. Eenu obo2HAYHATE THI MOHOMEDA ONpegeneH-
Hoii GyeBoil, HanpEMep A, TO MOJAHMEP MOMKEHO H300DasWTE B BRAE OYeHE
ATAHHOLO COYETAHHMA MOHOMepHHIX 3Benbses: A—A—A—A—...—A. Bro,
HANpHMEep, H3BECTHRIE BAM OPraHHYECKHE BELIECTBA: KPpAXMAJ, INIHKOIEH,
HeAIHa0sa H gp. BHomosnMepaMH ASBIAKTCA OelKH, HYKJIEHHOBBIE KHC-
NOTE], TOAMCAXADPHIL.

CroficTea OHONONMHMEPOE 3ABHCAT OT CTPOEHHA HX MOJEKYI: OT “HC
ja W pasHoolpasHA MOHOMEDHBIX 3JBEHBEE, l:rﬁpa:!!numnx MOJITHMED.

Ecnyu coelHEATE BMeCTe [BA THOA MoHOMepoR A w B, To MOMHO mo-
NY4YATE O4YeHb Ooabmioit HaGop pasHOODPASHEIX NONHMEDOB. CTpoeHEHE B
CEOHCTBA TAKMX HodHMepoR OYAVT 38BHCETE OT YHCEA4, COOTHOMIEHHSA @
NOpAAKAa YepefoBAHHA, T. €. NOJ0HEHHA MOHOMEDOB B HENAX. IMonumep,
B MOJEKYJIEe KOTOpROrN Ipynona MOHOMEepOB nepHogH4YeCcKH NOBTOPHETCH,
HESHBAIOT pezyaapubim. TAKODEI, HANDHMED, CXOMATHYeCKH Hao0pameH-
Hbleé MOAHMEDEl ¢ 3AKOHOMEDHBIM 4YepefoBaHHEeM MOHOMEDOB:

..A BABAEBA B..
.4 ABBAAEBB..
.ABBABBEABEBEATGBB..

OpHake IHAYMHTENRHO OONbIUe MOMHO NOIYYHTE BADHAHTOB OOAHME:
poB, B KOTODPEIX HeT BHAMMON 3aHOHOMEDHOCTH B HDOBTOPAEMOCTH MOHQ:
mepos. TakHe MOTHMeDH HA3LIBAKT Mepezyaaphuimiu. CreMATHYECKH HX
MOMHO HA00PASHTL TaK:

LAABABBBAAABEABEEEBAAE...

Honyerns, 4T0 KamALlil B3 MOHOMEpOB onpefender kaxoe-nnubo ceof
cTeo noauMepa. Hanpumep, MmoHoMep A onpege/fer BECOKYI0 ODOYHOCTD,
a MoHoMep B — oaerTponpoBoaHOCTh. CoueTad STH ABA MOHOMEDE B pay
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Puc, 2, CTpoeEHe MONEEVABLL TTHOKO3E
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Pue. 3. Vuactor perBameficd ooaEMepHON MOTBKYIE KpaxMaia, TOe Kasgoe
SREHO — TAHKOIA

HBEIX COOTHOIIEHHAX H NO-DAHOMY Hepenys HX, MOMHO OOAYYIHTE OIpOM-
HOe YHCIO MOTHMEeDHBX MATEDHANOR ¢ PAIHEIMH cBodcTBammu. Eomp me
BIATE He ABA THNA moHoMepok (A w B), a Dojkmme, To u 9HciIo BapH-
AHTOER OOMHMEDHBIX IIE]'.[EIl"I SHAYHTEIEHD BOIPACTET.

DHEBHJII]GL-, 970 COYeTAHHE H NepecTAHOBKA HECKOMRKHX THHOOB MOHO-
MEDOE B OAHHHBIX NOJHMEPHBIX Henax ofecHeuHBAET NOCTPOSHHE MHO-
MECTBA BADHAHTOB M OOpefeNfeT DA3AMYHBIE cBOMCTEA OHODONHMEpOR,
BXOAAMKX B COCTAE BCEX OPraHHAMOB. JTOT OPHHEOHIO JeX¥HT B OCHOBE
MHGI"&)UEPHHHEI HHIHH HA Hﬂ.I:IIBﬁ OaaHeTa,.

¥raepoobl H MX cTpOEHHE. B cOCTABE KIETOK BCeX JMMERIX OpraEa-
MOE MIHPOKCE PACHPOCTDAHEHHE HMENT YIIeBofAbl. Varesodamu HaskIBa-
KT OpraEf4Yec e cOeHHeHNA, COCTOAINHES HI yraepoja, BOOOpOAAa H KHC-
nopoga. B GonemmncTee VrIeBOJOE BEOZOPOA M KHCJIOPOJ HAXOAATCH, KAK
NpABMIO, B TEX e COOTHOIIEHHMAX, YUTC H B BoJe (OTCHIA HX Hasba-
Hige — yraesogul). OGmas gopMyna Takux yraesomor C,(H,0).. ITpume-
POM MOMET CAVMHHTE OJHH H3 CAMBIX DPACOPOCTDAHEHHEIX YIJEBOSOB —
2AMKO3A, BAeMeHTHBIH cocras woropolt CgH,,0, (puc. 2). I'moxoza ae-
naeTcA npocmbid caxaposm. HeckodsKo OCTATKOB OpPOCTRIX CAXADOR CO-
efNHAKTCA Mexxay cofoll m obpasyT clomEBEe caxapa. B cocrase Mo-
JIOKA HAXOAHTCH MOJOMHBIN caxap, KoTOpIH COCTOMT H3 OCTATHOB MOTE-
KYJ ABYX DPOCTHIX caxapos (aucaxapuia). Momoummi caxap — ocHOBHOM
HCTOUHHK JHEPIHH JUIA JeTeHBIeN BCeX MISKOIHTAKLIINX,

ThICAYH OCTATKOE MONEKY] OJMHAKOBHIX CAXADOE, COSNHHAACE MEem-
ay coboil, ofpasyir OGHODONRMepsEl — noducaxepudst. B cocTaBe MHBEIX
OPTaHHAMOB HMMESTCH MHOTC pasHooDDASHBIX NOAKCAXADHAOB: ¥V pacTeHHik
aT0 kpaxmar (puc. 3), ¥ MHEOTHRIX — ZIUKOZEH, TOMKE COCTOAIIHN H3
TEICAY MOJEKYN IARKO03b, HO eme Oomee BeTeReTh. Kpaxmar B ran-
HOMEH HIPAKT pPOME Kak Obhl AKKVMYJIATODOB 3HeprHH, Heobxogumofl mma
HHIHSJEATENEHOCTH KASTOK OpraHuaMa. Ouens GOTATH KpaxMaloM Kap-
Todens, sepHA NIIEHHINL, DPHH, KEVEYDYSHI B ap.

DyHKUHH YTaenomos. Bampeiimas QYVHKIHA yINIeBomoE — anepemu
YeCKaA. YIIeBofbl CHYMAT OCHOBHEIM HCTOYHHEOM SHEDPTHH ANA Opra-
HHIMOB, OHTAKNIMHXCA ODraHHYeCKHMH BOOIeCTBAMM. B NHINEBAPH TS E-
HOM TPaKTE HMel0BeKA H HHBOTHEIX HOAHCAXADHI HPAXMAN pACOIEILIAET-
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cA ocobEIME OenxaM# (hepMeHTAMH) 00 MOHOMEDHRIX IBEHEEE — [
KO3k I‘J'II-DKDBH, BCACHIBAAChH H3 KHINSYHHKA B KPOBE, OKHCIASTCA B KJIET-
KAX A0 YIJIEeKHCJIOro I'asa B BOAL! ¢ OCBODOM{ISHHEM JHEDIHH XHMHYec-
KEHX CBAsed, a HabeITOH ee JANACAETCA B KJASTHKAN NeYeHH H MBIIIL B
BHjle FAMKOMeHA. B nepHogs WHTEHCHBHON MemedHol paboThl MM HEDB-
HOTO HanpsdeHus (Aubo DpH roNoJ8HHH) B MBINDAX H MeMeHH MHBOT-
HEIX paclienieHde TAHKoreHa vemamneaerca. Ilpn stom obpasyerca riawo-
K034, KOTOpPAA NOTPefNAeTCA HHTEHCHBHO DPAGOTAIUIMME MBIINEYHEIMH M
HEPEHEIMH HJISTKAMH.

Taxum obpason, OHODOAMMEDH NOMHCAXADPHAE — JTO BEIIECTBA, B
KOTODRIX FENACaemed HCOoABIYeMad KIeTHAMH JHEPrHA DACTHTENbHBIX
H EHBOTHBIX OpPrasHMaMoB.

B pacrenMax B peayibTATe NOMHMeDHIANHMHE IIHNKoss! ofpasyerca He
TOABKO KPAXMAL, HO B yeaamaosa. Ha nennwoiosHsix BOMOKOH CTDPOHT-
£Ad OpOYHAR OCHOBA KIETOUHRIX cTeHok pactenuit. Brarogaps ocobomy
CTPOCHEID Le/UIHJI038 HEePACTEODMMA B Boge M o0najaer BEICOKOH mpod-
HoCTRE. [lo 2Tofl NpHMYHHE DENAKMNIOSY HCOMIB3VIOT B AJAA H3roTOBISHHA
Teaneil. Begs xjJomor DouTH WHOTAd Leaniosa. B kHmeuHHKe wyenose-
ka ¥ GONLIIHHCTBA MMHBOTHRX HeT (epMeHTOR, CHocODHBIX DACIIENAATh
CEA3H MeXIy MOJeRYJIaMH FINKO03IE, BXOIANIAMH B COCTAB L JIHJIOIEL.
V mBauHBX HHBOTHRIY [Ne/IKI03YV PACHIENIHIOT GepMedThl GaxTepuit,
NOCTOAHHO ODHTAIIHX B COEOHANBHOM OTIENE HEIVIKA.

Hapecran Takxe COOKHBIE MOJIHCAXADHALL, COCTOAMHME H3 ABYX TH-
NOB NMPOCTHEIX CAXAPOE, KOTODRIE DErVAAPHO WepeinyvioTcd B INHHHEIX Ie-
nAx. TAKHE NOAHCAXAPHAL! BEINOAHAKT CTPYKTYPHEE (YHKIHH B OOOD-
HEIX THAHAX MHBOTHEIX. OHM BXOOAT B COCTAR MeXKJIETOUHOTO BRIecT-
BA KOMH, CYXOMHIHA, XPAMeH, NpUIasad HM OPpOYHOCTE M SacTHYHOCTE.
Taxum obpazom, BaKHOR PYHROAEN YraeRogHEX GHONOAHMEDOB ABIAET-
oA empykmypHas DyYHEKIHA.

HmerTes moaHMeps! CAXAPOE, KOTODEIE EXOMAT B COCTAR HIETOMHEIX
memBpas; oHM ofecIeuHBAKT B3aHMofeficTBEMEe HJASTOK OJHOMG THOA, Y3
HEBAMUE KIeTHAME Apyr gpyra. Ecam paafjefieHdHble KJETHKH NeYeHH CMe-
WIATE ¢ KJASTKAMH OOYeH, TO OHH CAMOCTOATEINLHO p-E:!DﬁJ:l;In"mﬂ B aBe
rpynnel Grarofapd B3aUMoAefcTBHI0 OJHOTHOHELX KISTOK: KIETEH OOYEH
COBIHHATCH B OOHY TPYOOY, & KISTEH HedYeHH — B APYCyio. YTPaTA cnoo-
cofHOCTH VAHABATE APYT JAPYrA XapaKTEDHA ANA KJIETOK 3M0KHa4ecTBeH-
HeX onyxoneii, BrlacHenMe MeXaHH3IMOB V3HABAHHA M BaanMogedcTBHA
KJIeTOK MOMKET HMeTh BAMKHOE 3JIHAYEHHME, B YACTHOCTH JIA paapaboTkm
CPeACTE JMeYeHHA PAKA.

Jinmneaer. Jinoegm pasHoofpasHEel 00 CTPYETYpe. BoeM MM npHeyine,
ogHAKO, ofnHE0 obmee ceoileTRO: Bee OHM HenmonApHe!, IlosToMmy oHmM pac-
TEBOPAIOTCA B TAKMX HENOMADHBIX JEHAKOCTAX, Kak xnopodopm, adup,
HO MPAKTHYECKH HepACTROPHME B Boge. K mmnmpam oTHoCATeA MHDPE B
muponogobinie BemjecTBa. B KIeTHe OpH OKHCISHHH 3uHpoR ofpasyercH
GOABIIOE KOJHYECTE) JHEPrHH, KOTOPAH PACKOAYETCA HA PasndvHLIe Opo-
ueccel. B sToM sammouaeTca snepzemuteckan QyHKIMA SKHPOB.

HlHpEI MOTYT HARANIHBATLCH B KJETHAX H CAYVEHTE JOROCHbLM AU
Mamerbibid Gelfecmeom. ¥ HEKOTODHIX JMHEBOTHHIX (HaOpHMED, ¥ KHTOB,
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JACTOHOTHX) NON KoMeill OTHAAALIBASTCA TOJCTHIN CH0H DOMHOMHOrG HM-
pa, KOTOpeIf Gnarofaps HHSKOH TeMIonpoBOOHOCTH SAIMEINAET HX OT Oe-
PEOXMAMCIEHNA, T. . BRINONHAST satgumuiyl GyVHKIIHI.

HexoTophle MHOHAR ABRIAIOTCH TOPMOHAMM M NDHHMMAKT VYACTHe B
pezynayuy pusnosoruueckux Gymxkoul opragmsMa. JIHOHAR, CcomepMa-
mue ocratok dochopaoll KuemoTH ((hocoNHnuLE), COVIRAT BAmHeHme
COCTABHON YACTHI) K/AETOMHEIX MeMOpaH, T. €. OHH BLINOMHAIT CMPYK-
MYypHYW HYHRIIH.

» 1. OxapaxTepHIyiTe CTPOSHHE MOJEKYJ VOACBOMOE B COOTEETCTBHH ©
HX PYHEOHAMH B KJIeTHE.

® 2. Veamure QYHELHE HAMION0 HI NepedHeleHHLIX BETHECTE B Opra-
HHIME: [INK0IA, NELTHI0N8, KPAXMAT, TIHKOTSH.

» 3. Henonwaya sHapnd, mosydenssie w2 § 1 » 2, oTeeThTe Ha BOmpoc,
B HEM JAKAYAETCA EAHHCTEG JHHEBOMO H HeXHBOIG.

§ 3. Buonoaumepwt. Beaku, ux cmpoenue

Cocrar Genkos. Benkn — off3aTennsHAS COCTARHAS HACTh BCEX K-
ToK. B cocraE 3THX OHONOAHMEDOB BXOAAT MoHomeps 20 Tumoe. Takm-
MH MOHOMEDAMH ABNAKTCA AMUHOKUCIOMbL, KOTODBIE TOJMVHHIH CBOE HA-
JBAHME DOTOMY, UTO CONEPMKAT H amunopynny (—NH,), B KHCIOTHVIO
kapfoxcuasiynw rpynny (—COOH). Kamagas uz 20 aMHHORHCIOT HMeeT
OQMHAKOEYI0 YACTE, BHINYAKIIYID 008 TH IDPYINL [—lli‘,H—CDDIHL H

NH,
orauYaerca oT Awboi Opyroil ocofoll xmMEueckoil rpYNNHEpoBKO, TaK
Hazpipaemolt R-epynnoft, wam padurxarom (puc. 4).

Ofipasosanie NHHeHHEIX MOJeKYT GelKOB NPOMCXOAMT B pe3yibTaTe
COENHHEHHA AMMHOKHCIOT ApYyT ¢ gpyrom. Kapboxcunemas rpynma of-
HOH AMHMHOKHCIOTH chanmaeTcs ¢ aMuHOTpynno#t apyrodf, ¥ npH oTmen-
JIEHHH MOJeKYJEl BOOBI MEeXIY AMHHOKHCIOTHRIMP OCTATHAMHM BOSHHKA-
€T OpOYHAA KOBAJNEHTHAA CBA3hL, HaswlBaeMas nenmudnol (pue. 5). Co-
eIHHEHHE, COCTOALNEee H2 GOMLIIOND YHCNA AMHHOEHMIOT, HASLIBASTCH
noaunenmudon. Kawprrit Gegor mo cBoeMY XHMHYECKOMY CTPOSHHE AB-
agercA moannentgoMm. Heworopeie Gelknm coOCTOAT H3 HECKONBKEHX [D0-
JMHOeOTHAHEIX Ueneii. B cocrape GonbmnHeTea GenKOB HAXOAWTCA B cpej-
Hem 300—500 ocratxos amumokHcaoT. HasecTHO HECKOIBEO O4YeHB KO-
POTKHNX NpHPOAHLEIX Geaxon, AauHOE B 3—8 aMBHOKHCTOT, H O0Y9eHB
OIMHHBX OHOODONHMEDOB, NIHHoH Gonee wem B 1500 aMMHOKHCIOT.

Crpoenne Genxop. BuiienawT nepeHYHEYI0, BTOPHYHYE, TPeTHUHYID H
HeTBEPTHUHYID CTPVKTVPH Denxoe (puc. 6).

Puc, 4 (e. 15—1T7). Crpoenne aMuHOKHCAOT — MoHOMepom Genmonmix monexyn. B

AenaThiM nBeTOM BRAETEHB pagnkannl (R). BpeagouxaMy DOMEYeHB] HeSAMERH-
MBEIE AMHHOEHCNOTEI, KOTODLIE He CHHTEIHDYIOTCA b KISTHAX YeROBeKA, 8 JoJH-
HEl OOCTYHATE B OPPAHHSM ¢ IHINEH
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nenTUoHbLIEe CBR3N

P B, CopguHeHHE AMHHOKHCIOT B ODOOHIEOTHAHYI Lenb

Hepsuunan cempyemype (puc. 6, 1) onpegenfeTca DOPALKOM Hepemo-
i AMHHOKMCAOT B DoanmenTHAnoii uenu. JIsagnarTs pasHbIX aMaHO-
o MoxkHEO voogobnte 20 GykeaM XHMHUECKOTO anQ@aBHTA, W3 KOTO-
pLIX  cocTABIeHE!  ecgoBas  gamHol B 300—500 Gyks. C moMomBLIo
200 Gy MOMHO HANDHCATE De3rPAHMYHOE MHOMECTBO TAKHX [ITHHHBIX
eaon. Eead cuMTaTh, YTO 3AMEHA MW [DepecTAHOBKA XOoTA OE ogHol Oyk-
W B CJOBE NPHIAET &MY HOBEIH CMBICA, TO uMeno KoMmORHanuMi B €0~
we aausoid B 500 GyHB COCTABHT 205",

HMapecTHO, 4TO 3aMeHA JAXKe ONHOMO AMHHOKHCIOTHOIC 3BEHA APYTHM
u Geakoeoil Modexyie waMenser ee cboficrea, B xampoil KneTke cosep-
HEMTESA HECKOABKO ThHICAY PAZHBIX BHAOE DENKOBEIX MOJEKYA, W A0A KaK-
A0rn UE HUX XAPAKTEPHA CTPOro ONpedefieHHafd MoCcHefoBaATelbHOCTE AMH-
necnenor. MMenmo mopagox uepejoBANHA AMHHOKUCIOT B AamHOH Gei-
woRoi  Molexyie onpejenser ee  ocobble  QHAMEO-XHMHYECKHE H
Guogorpueckse ceofierea. HecaegopaTenn yMeT paciiHpOBRIBATE [0~
A OBATEIEHOCTE AMHHOKHCIOT B JIHHEHBX GeTKOBRIX MOMEKYIAX H CHH-
TEAMPOBATE TAKHE MOJeKYNEI.

B sppoil EJ1eTHe MHOIHMEe MOMeKyasl DefKOB HIH HX oTlenbHEE yda-
CriH OpeacTapaAioT coboll He BRITAHYTYIY HHTE, 4 COMPAIb ¢ OIHHAKO-
BhiMH PACCTOAHHAME MeXIY BHTHAMH. Tarasa coupalds NPeIcTABIAET CoO-
Ooil smopuvnipo empyrmypy Genwopoit Momexyas (pue. 6, II).

Mexay rpynonamp N—H u C=0, pacnonomeHHbIMH HA COCEIHHX BHT-
KX, BOAHHKAKT BOJOPOAHBIE CBA3IH. Onn mamaoro cnabes KOBAMEHTHBIX,
16, NMOBTOPEHHBIE MHOPOKDATHO, CKPEOAKT pPeryiapHbie BHTHH CIH-
JHLEA.
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Cunpane ofm4HO cBepHyTa B Eaybox. Stor kaybor ofpasoBas saxo-
HOMEDHEIM NeperfereHHeM yuacTkok Geaxopofl menwd. IloasosuTensHo M
OTPHUATENRHO 3apAMeHHEsle R-rpynnosl aMAHORHCIOT OPHTACHBAKTCA W
cOAHMANT fame JANeH0 OTCTOAINHE APYT OT ADYra YYacTKH OGenxosoi
pend. COMMMAKTCA W MHBe YIAcTEH GeIKOBOI MONTEKVIIE, HeCVIHe, H-
OpUMED, +BOJOOTTANKHBAKIIHES (ragpoobneie) pagukans. B peayibra-
T€ BIAMMOJEHCTBMA DPARNHYHEIY OCTATKOE AMHHOKHCIOT COHPATHIOBAH-
HAA Modekyaa Oenxka obpaayer wkAy0oKE — mMPemMUNHYD CMPYKMYpY
(puc. 6, II). Maa wasmgoro suna Genka XapaxTepHa cBOS thopma ruxyt‘i-
KA ¢ HaruDaMy W OeTJAMH. TPeTHUHAS CTPYKTYPA JABHCHT OT MEpEHMY-
HOM CTPYKTYDEL, T. &. OT NOPAAKA PACOOJOMEHHA AMHHOKHCAOT B LEnH.

Haxonen, HexoTophle GeNKH, HATIDHMED TeMoDTobHH, COCTOAT H3 He-
CKOMIBKMX Lenei, paanuuaiuxcd 00 DepBHUHON cTpyETYpe, OfFbenmHs-
ACE BMecTe, OHH CO3NAKT cHoxHBIl Oenok, ofnagamimuil He TOARKO Tpe-
THYHOH, HO B semeepmunHol cmpyemypoi (pae. 6, IV).

Puec. 6. Cxema crpoenus Gerxosod
MOTEHYIB.

I — nepsuusas crpywrypa; [1 —
BrOpHYHAA cTpVETYpa; IIT — rpe-
THuHAs cTpyrTYpa; IV — uermep-
THUHAA CTPYETYDA
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ﬁ

ilop peficTEHeM HOHMSHDPYIOMEH pajgHalHy, BRICOKOH TeMIepaTypel,
ClALIIOrMD BaDAfTHIBAHMA, SKCTPeMANBRHBIX sHavennii pH, a Taxxe paga
OPFITHYECKHX PACTBOPATeNeil, TAKAX, KAK COMPT HAH aneToH, Genkn M-
MUNHIDT CBOE ecTecTBeHHoe cocToaHme. Hapymenme npupogmoi (HaTHs-
noit) erpyrTypel Denka HaseBawT denamypayueir. [logasnawmee GOab-
mEnerEe GETKOR YVTPAYHBAET OpH 2T0M OGHOJIOIHYECKYI AKTHBHOCTH, XO-
T NepBEYHAA CTPYKTYDAE HX 0OGIe JeHATYpalHH He merfercd. [leno B
oM, UTO B OPONEcce APHATYDANMH HADVIOAKTCA BTOPHYHAA, TReTHYHAA
0 WTHEPTHYHAA CTPYKTYDbl, oOyciaoBleHHEIe cnabbiMu saauMoneiicrema-
Ml MENUTY AMHHOKMCAOTHBIMH OCTATKAMH, & HKOBANEHTHBIE NeNTHIHEIE.
CHHBKR He paspbisamTedA. HeobpaTHMyH AeHATYPALND MOIMHO HAGMIOIATE
N HAPPEBAEME SHHAKONO B OpoapadHoro Deaxa KYPHHOTC AHLIAD OH CTa-
HORWTCA [MJAOTHRIM M HenpozpaudkiM. JesaTypanua somerT OwiTe B 0f-
porremoii, [locne yeTpanenma geHATYPHPYLOWEro Qakxropa mMHorae Geakn
cioeniHEl BEPHYTE SCTECTHeHHYE (opMy, T. €. PEHAMYPUpOSETis.

CinocofHocTs GEAKOB K ODPATHMOMY HIMEHEHHIO NDPOCTPAHCTBeHHOMN
crpyiTYpEL B OTBeT HA geficTRHe (PH3MUSCKHX HAH XHMHYECKHX dakTo-
[HilE JIMEET B OCHOBR poadpaiuMocmy — BaHeHmere ceoiicTea Boex
HEHINAK CYIeCTE,

« 1. Paccmorpure pucyHor 6. YTo xapaxTepHo A0 KaMOOre YpoEHA
opraEzanue Geaxosofl Momerya?
2, Kasoawiii Bug SuBLIX ODraHd3MOB HMEeT cBOH YHHKAABHEN madop
fenroBeX Mogerya. Yem ofwacuaerea Muoroobpasme Gemwon?
« 3. B uem orauuse GUONONIHMEPOE DenxHOB oT OGHONOIMAMEPOR YTIEBEO-
pnoe? B ueMm X cxoacTeo?

§ 4. Pynryuu Genros

Beakn — crpomTensable mMaTepmaasi. Hewxoropsle GaxTepus u  Bee
e HRA ClocofHE CHHTEIHPOBATE BCE AMMHOKHCIOTE, H3 KOTOPBIX CTDO-
spres DedKH, HCOOOBIYA A 3TOr0 HeopraHHYecKHEe BeIecTBAD A30T H
VILICKMOIBIE ras BOSIVXA, BOAOPOJ, TOMYMEeHHBIA nNpH paclienieHHd Bo-
Al (3 CURT SHEPIHH CBETA), HEeOPraHWYECKHE BelecTsA Nounm. fHmpoT-
e B TPOLEcce SROJHNIHH VTPATHAH cnocofHOCTE OCYLIECTEIATE CHHTED
neesTH ocobeRHe CAOMEHEEIY AMHHOKHCAOT, HASLIBACMBIN HEIOMEHUMBLIMU,
OuM NoJAyHaKT HX B FOTOBOM BHAE ¢ DACTHTENLHON H JKHBOTHON O#H-
meit, Takpe aMAHOKHCTOTE cofgepssarca B DelKax MOIOUHBIX OPOAVETOB
(MonoKo, cRp, TEROpOr), B fimax, pede, mAce, a TaKke B coe, Oobax ®
HEKOTOPRIX APYIEX pacTeHnAx. B NHIIepapuTelbHOM TpaktTe OelKH pac-
MeNAMIOTEA 10 AMHHOKHCAOT, HOTOPLIE BCACKIBAKITCA B KPOBE M NOIa-
Anirr B OKJIETEM. B KJIeTEAX ¥3 TOTOBMX AMHHOKHCAOT CTPOATCHA cober-
wennne GegKn, xapaxkTepHEle AnA gaHHOre oprardama. Benkm asamor-
0 OBH3ATEIRHEIM KOMIOHEHTOM BCeX KASTOYMHBIN CTPYVETYD, H B 3TOM
COCTOMT MY BAMHAA CMPYKMYPHAR o,

Benkwn-pepmenter. B kampoll mupoil KIeTHe OPOHCXOTAT HENpepBIB-
He COTHH DHOXHMHYecKHMX peaxnuaii. B xoge »THX peakudit niyT pac-
HeieHHe ¥ OKHCJIeHMe NOCTYIAKIHX H3BHe NHTATENBHBIX BEIUECTE. Ila-
AYHEHHYIO BCOSACTEHE OKHCIEHHA JHEPIHI0 DHTATENbHBIX BEIIECTE H PO~
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AVETHL HX PACIISNeHHA KISTKA MCOOALIYET A8 CHHTe3aA HeoDXogHmMbLIx
eif pasHOODPASHRX OPraHMYECKHX coeguHeHHi. BricTpoe mpoTekaHMe 14
KHX peakiuil ofecrmedupaT OHOMOIHYECKHME HATAIHIATODPBl, HIH VOKO
pHTENH peakuuil, — depamenms. Harecrao Oosee ThRICAYH DASHBIX dep
MeHTOE. Boe oHH GelkH.

Kancuwiit depmenr ofecneunsaeT ogHY PEAKIMI) MM HeCKOJABKO po-
akiuii ogHOoro THNA. Hanpasmep, :cHpE B OHOEBAPHTENRHOM TpaxTe (n
TAK#E BHYTPH KJAETOK) DPACIIENIAKTCA CHENMANLHEIM (DepMeHTOM, KOTo-
peifi He meficTBYET HA DOMHCANADHAE (KPAXMANM, TIHKOTeH) HAH Ha Dea-
Ku. B c¢Bow odepegs, depMesT, PACHISIIAKINHE TOABKO KPAXMAT HIH
TAHKOTEH, He AeHcTBYeT Ha upbl. Kampgan mMonexyviaa depMeHTa cio-
cofHA OCYVIIECTEIATE OT HEeCHKONRKHX ThICHY A0 HECHKOUOBKHX MHELIHOHON
OJHHAKOBELX OHepanuii B MHAYTY. B xoge aTix peaknuit QepMeHTHR
Genor He pacxogvercA. OH coeQMHASTCA ¢ DEATHDVIOMHMH BEIIECTBAMM,
VCKOPAET HX NPeBPAINEHHA M BRIXOJHT M3 PeAKUNH HeH3MeHeHHBIM.

PepMenTEl BRIOOAHAKT pafoTy HamnydmuMm obpasoM TONRKO HpH on-
THMAJIBHON TeMOepaType (HAOPHMED, ¥ YENOBEKA M TeIJOKPOBHEIX -
BOTHEIX npx 37 °C) M onpefeseHHoll KOHIEHTPAIHH HOHOB BOLOPOAa B
cpese.

llpouece pACInenfeHdA MAM CHHTe3a Mo00ro BEMIEcTEA B KJSTHE, KAK
NPABHI0, paszfeleH HA PAJ XHMHAYecKHX onepaumii. Hamoyio onepami
ERIMOJIHAST OTAeNsHE depMent. pynna Taxkux QepMeHTOB COCTABIAET
CBOBTO poga GHOXHMHYECKHH HoHBeiep.

Peryaaropusie Genkn. MapecTHo, uTo B coenmanuzupoOBAHHBIN KIeT-
KAX MHBOTHBIX M DACTEHHH NDOHIBOAATCA CHENHANLHEIE PErVIATODE (M-
JHOJOTHYSCKHX NMPOUEccoB — 20pMoHsl. YacTe ropMoHOB (HO He BCe) HH-
EOTHRIX ¥ YenoBexa nAenAwTes Gensamp. Tawx, GenaxomBwlil ropMoH HHCY-
JTHH (TOPMOH [DODMENVIOMHON HEeMeskl) AKTHBMDYET SAXBAT KJISTHAMMN
MOJNEKYJ] THHNE03E H PAcHielJeHHe HAH SATACAHME HX BHYTDH KISTKH.
Ecau He xBaTaeT MHCYIMHA, TO DAKKOIA HAKATJIHBRASTCA B KDOBH B Ha-
GriTie. Haerkm Ges noMomgu HECYAHHA He cOocofHED ee 3JAXBATHTE —
oun ronogawr. Humenno B srom npuunsEa pazerTHa guabera — OGosea-
HM, BHISBIBAEMOH HEIOCTATKOM HHCYJIHHA E ODPraHH3ME.

FopMOHBL BEIMONHAKT BAMHeRIIYIO (hVHEIHIO B OPraEH3IMe, YIPARIAA
AKTHEHOCTEH (epMenTop. Tak, HHCYVIMH AKTHBMDYET B KIASTKAX MNeUeHH
(hepMeHT, CHHTE3HPVIOIOHA H3 IFHOKO03B APYIOe OPraEvdecKoe BellecT-
BO — TAHKOMNH, H DAJ APVIHX (pepMeHTOR.

Benkn — cpenerea zammutel. Ha nonaganme GakTepHil HIM BHDYCOB
B KPOBE JHHBOTHEIX M UYeM0BEKA OPraHH3IM pearnpyer eepaforeoil cne-
UHATBHBIN JAMMTHRX OeIKOB — aumumel. ITH OelEH CBAILIBAIOTCA ©
YYIMEPOAHBIME A0A opraHuaMa Genxammu BoabynnTeneil aafonepanuil, Yem
MOJABTASTeA ux HHUs3HegeaTenbHocTs. Ha kampmil uywepoguwil bemor —
aMmuzen OPraHH3M BeIDADATRIBAST CHEIMHAJLHBIE 4«AHTHDERIKH® — AHTH-
Tena.

AwuTHTens ohAATANOT YAHEBHTENALHBIM CBOHCTROM: CPEAM THICHY DAIHO-
obpasHeIx GEIKOB OHM V3HAKT TOABKO CBOH AHTHIEH H TOJABKO ¢ HHM
pearupyior. Tamxoil MexanmaM conpoTHEIeAHA BoabyanTensm sabotena-
HHil HASBIBAOT uMsprHumemosm. [ToMHMO AHTHTEN, PACTEODEHHEIX B KpO-
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HJABA HJIBHY MEYHHKOR (1845—
1916) — pyccknit Gnomor, oaMH H3 ocHORO-
MWK HHEOR CPABHHTeNRHOA NATONOMMHE, 980~
mounoruoil aMbpuosornn. Orepiia reTeERe
darogmroza. Coagan HIETOUHYH TEODHIO HM-
myHuTera. Jlaypear Hobenemckofi NpeMHH.

1, UMEHTCH AHTHTENA HA DOBEDXHOCTH CHENHAJBHEIX KJAETOK, KOTOpEIe
YHEUAKT H 3AXBATBIBANIT WYIKEeDOIHBIE KISTEN. o KAETOUHRIH AMMVHE-
Ter, obecneuHBAKMIHE B GOABIINHCTEES CAYHAEE H YVHHUTOMEHHE BHOBL
BOGHHEAKIIHY PAKOBRIX KISTOK.

Hrobe npenynpesnTs safoneBanme, JMIOAAM H EHBOTHLIM BEOIAT OG-
ANTEHEEIE MAH VYORThIE Gaxrepns aubo EHPYCHl (BAKIMHEL), KOTOpRIE He
NS BAWT D0Je3HE, HO JACTARNAIT CHEHMATLHLE KIOTHN OpPrasnaMa mpo-
WABOANTE AHTHTENA OROTHE 3THX Boabvianreneii. Econ UEpes HeKOTOpoe
npeMA  GONE3HETRODHAR HeocnabIeHEan Gaxrepua mam Bupye MOIA AT
W TAKOH OpraEdsM, oHK BCTPEUAT NPOUHEIN 2aniuTHE Bapeep wua
nurHTen. MHMIHOHB YelOBEYECKHY HHIHEH CHaceHbl BAKUHHAUMEH mpo-
THE OCOBI, GeIIeHCTBA, DONHOMHEINTA, MBenTol AHXOPAJKH H ApVIEX Oo-
JICEHEH.

Benkn — #Herounnk ameprun. Benxwm wmoryr CAYHHTE HCTOMHHEOM
JHEPrHH 408 KaeTed. IIpe HegocTaTke yraeepogos wmnn MHPOBE OKHCIHA-
YT CH MOJEEYIL] AMHHOKHCIOT. DEBDE‘G,LIHBIUEHCH IpH STOM IHEDIHA He-
o bL3YeTca HA nognep:HaHne Oponeccos HHIHCNEeATENBEHOOTH OpragfsamMa.

L OxapakTepuayiiTe crpoenne MOTeRYn GenkoB B CBASH ¢ Hx (yEK-
LHAMHE B KISTHE,

ik ObnacHnTe, nouesy PEAKIIHE, KATANHIHDYEMEe (epMeHTaM, aa-
bucaT of pH ® oT Temneparype.

* 3. OfbacuuTe GHOMOIHYECKOE 3RANeRHe BAKIHHATIHH,

-

§ 5. Buononumepv. Hykneunoene kuciomo

THNBI HYRIEHHOBRIX KHeRoT. B maermax HMEWTCA JBA THIIA HYRje-
WHOBLIX KHCIOT: desokcupuloryKieunosan Kueioma (IHEK) s pubongy-
Acunngas gucaoma (PHEK). Dra Gmonoanmmeps: coctoat mz MOHOMEDOR,
HAGLBAEMBIX HYkAcomudamny. MoHOMeDE-HYR IS0 TR IHE u PHK cxon-
MLl B OCHOBHEIX Yeprax crpoeHHf. Kamgsii HYEJIEOTHS COCTORT H3 TPex
RUMUOHEHTOR, COSAHHEHHBIX NPOYHEIMM XHMHYSCKIMM CBAZIMIML
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Ocrarox dhocdopoid
l HHEMO T

AJOTHETBIE CCHOBEMHIA Hesoscupuboia

Pue. 7. Cxema crpoemns AHK. Muorotoumes ofosmatess BOIOPOOHBIE CRADM

Kamawiii wua HYKJBOTHIOR, BXORAMHX B coctas PHE, COMEPIEHT 1.
THYrieponasiil caxap — pufosy; ogmo ua HETHIPEX OPraHMYEcKHX Coe)
HEHHH, KOTOPHIE HASEIBAKT aI0NM UMy OCHOBAHUAMY, — afeHuH, I
AHHH, LDHTOIHH, ypauun (A, T, II, ¥): cerarom Pocoproit Kucaoma,

Hyrmeoruas, Bxofnammue 8 cocrag JIHE, COOEPHAT OATHYTAEDOMH b
caxap — desoxcupubosy: onno mua HETLIPER QIOMUCTIBIX OCHOBEHILE: Ay
HHH, T'YAHMH, UMTO3HH, THMHE (A, T, I, T)%: ocrator ocdroproir
JOHLBE,

B_anane HYKIEOTHIOB K MoOmexyae puboss (Ham He30RCcHpHBOaR )
OAHOH CTODOHB! IPHCOSAHHEHD AZOTHETOE OCHOBAHHE, & ¢ Apyrofi — o
TaToK Goehopaoil KuenoTs, Hykneornawm coequnsores Memny coboil
AMHHEBEIE enH. (cTop Takoil mems 0BPA3YIOT peryaapHo HEPeIY I Her,
OCTATKM caxapa u toedoproil KuenoTs, a GokoBele rpynnm atoil e
MH ~— YeTHIPe THIIA HePEryIapHo HEPEAYVHNIHXCH A30THCTEIX OCHOBAHMIA

Moxexyna ITHE npefcTapiaeT coboll crpyrTyDYy, COCTOANIYIO M3 OBY:
HHTEH, KOTODhIe No meefl mrmme COCLHHEHbI APYT ¢ ADYIOM BOJOPOAHES
MH cBA3AMH (puc. 7). Taxymo CTPYKTYDY, CBOHCTEEHHVID TOXBKO MOJe
wynam JHK, nasmsaior decinoi cnupaiwio. OcoGeHHOCTEIO eTpyETYDL
HHK asaserca to, uro OPOTHE A30THCTOrO OCHOBAHMA A B ogHOH Lens
ACHUT asorucroe ocHosande T B apyroi Uemd, a NPOTHE A30THCTOrO OC
nopaHuA ' Beerma pacmonoseso A30THCTOR ocHoRaEWe II. Cxematmuecsks
CHAZAHHOB MOMCHO BRIDASHTE CAENVIONIHM ofpazom:

A (apenun) — T (Tewmumm)
T (rumun) — A (agemnn)
I (ryammn) — I (uurosun)
1 (umrozun) — I (ryams)
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D7 Dapel ocHOBAHWH HASBIBAIOT KOMILIEMEH-
MAPHEMYE OCHOBAHHAMHA (JONONHAKIIHEME OpyT
apyra). Hare JJHK, B xoTopeix OCHOBAHHA pac-
MOMGHEHE] KOMIJIEMEHTADES APYT APYTY, HA3LI-
BAKIT KOMAAeMeHmapHbiMy Humayu. Ha pueys-
xe 8 opusegensn: gee mwti JHE, xoropme co-
eOHHEHB KOMILIEMEHTADHBIME VYACTHAMM.

Mogeas crpoenna monexyaws IHE npegno-
s [, Yorcom u . Kpux s 1953 r. Oua
NOAHOCTED TOLTEEAHIEHA IHCIEDHMEHTANBHO H
CHIFPATA HCKIIDUHTENLHO BAMKHYID PONE B pad-
BUTHH MOIEKYAADHOH GMONOTHH H FeéHeTHKMH.

IMMopagok pacnoJodeHHA HYKASOTHAOE B MO~
nexynax JJTHK onpefeifaeT DOpASOE DACIIONOMHIE-
HHA AMHHOKHCAOT B JTHHeHHEX Moaexyaax Gein-
KOE, T. €, HX OepeuuHEyw cTpykrypy. HabGop
Genxos ((pepMeHTOR, NOPMOHOB H J1p.) Onpege-
AAeT cpofieTBA KAeTkH M opraansma. Momexy-
aul JIHK xpasat ceegenus of aTHX cBoilcTBaX
H [OepefamT HX DOKOJeHHAM OOTOMKOB, T. €.
ABMAKTCA HOCUMETAME nacredemeennol wndop-
mayuu. Moxeryiasl JIHE B ocHOBHOM HAXOLAT-
cA B AJpax KJAeTOE H B HefonbimoM KOJAHYUecT-
BE B MHTOXOHIDHAX H XJIODOMNTACTAX.

@ ::;;:::p..ﬁmu Ocuosnsie Buast PHK. Haciencrsenuas mu-
o Oeratok hoepopuoin  (HOPMALLAA, XPAHAIMAACA B MOJeKY1ax OHE, pe-
HHEROTRI amHaveTca depes smojteryasl ODenxos. Hudopma-

OHA o cTpoeHuy Gelxa MepefaeTcd B IMTOMIAS-
Pue, B, YVuaerox apyenu-  my  ocobmimp monexyaamn  PHE, xoropeie
puatnoii moaeryas IHK  gaggpaores wngopmayuonnmu (uPHE). Hn-

dopmanponnas PHK nepenccntes B uuronmaz-
My, Ifie ¢ NOMOINLI0 COSNMAABHBIX OpPraHonfos — pHBoCOM HAeT CHHTES
fesien. Mmenno nedgopmanuonsas PHE, xoropas ¢TpPOMTCH KOMINIEMEH-
Tapue ogaoll s mwredt JTHE, onpepenser nopafox pacioiodHeHHs AMH-
HORHEAOT B GEMHOBRIN MONSKYIAX.

B.cuatese Genka npHEEMaer yuactie # apyvroi ema PHE — mpake
nopmuan (TPHK), xoropas mogHOCHT AMHHOKHCIOTH K MecTy o6pasopa-
s GedKOBEIX MoTerynl — priocomaM, ceoeobpasnelM dalpuram no opo-
WIMYICTRY DENKOE.

B cocrap puGocom Bxommr Tperwit mupy PHE, tax Haswipaeman pufio-
romnas (pPHE), wkoropas onpefenfeT CTRYETYRY H (PYHEUHOHHpOBAHHE
oo,

Knmeaaa monexyna PHE » ornmume or monmexynm [THE nmpescras-
Aens ofHOH HHTBH; BMecTo gesoxcHpnGoakl oHa cogepskuT pHboay H
BMOCTO THMHHA — !.:'IJEIIJ;HJ'I.

Wrak, HYKACHHOBEIE KMCIOTH BRINOAHAIT B KIETHe BAdKHeHIIHE
Guoaoraueckne gyurnus. B [IHK xpasurTca macnefcTeeHHad wHpopMa-
IMH O BCEX CBOHCTEAX KJASTHH H OPrauMaMa B nenoM. Paanwanele Bu-
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ael PHE npuEMmManT yuacTHe B PEANMIANNH HACHEACTEeHHOH HHpOpMA-
HHH Hepes CcHHTes Geamxa.

® ]. PaccMOTpHTE PHCYHOK 7 H CKAMKHTE, B 9eM 0CO0EHHOCTE CTROSHHA
mofexyael JJTHE. Kagse kKoMooHeRThl BXOAAT B COOCTABR HYKAEOTH-
aon?

b 2, [lowemy noctoaHerRe comepwxannA JIHK B pasasix waerkax opra-
HH3MA CYHTACTCA JOHASATEALCTBOM Toro, 4uro [JHK opepcranasct
coboll reHeTHUecKW marepuan?

® 3. Henmoawaya Tabasoy, gafite cpapHMTensHy0 xapaxtepacruxy JTHK

n PHE.
Hyxmnen- e — » Hﬂfﬁrb
HOBBIE HFKLMTW MyHHOMA B HIeTHE ,'ll:ulil:e[ KEI},'IJIH
KB GHomoaHMepa
ITHEK 1. Ocraror  docdopHOl XpanuTels Ha- Il BoiiHAR
KHCIOTE CAeACTEEHHON HH- | cCOHpalb
2. Neaorcupuboss opMAamEN
3. AsoTHeToR OCHOBAHME

(ageHEH, MIN IYAHHH, HIH

LMTOIMH, AN THMHH)
1. Oerarox  docdoproil

PHE KHEAOTEL HudoprMamson- OpuHapHaR

2. Puboaa HAA, TPAHCOIOPTHAR HHTh
3. AaoTHCTOR OCHOBAHHE PHE nppunnMaor

(ageHun, WIH I'YaHEHH, HIH VUACTHE B CHHTEZE

IHTO3HH, HAH VPAauRg) Genka

» 4. bparment oqrold menn JJHE wweer chnegyviommil cocras:
—A—A—A—T-T-IU—I—TI'—T—. [ocrpoiite BTOpYI HENb.

» 5. B momexyne JJHE tampHoR macunTeBacTca 20% or obmero wne-
J8 BFOTHCOTEIX DEH‘}'BHHHIE. GHEJF.J]_HHHT’E HOAHYeCTED AJ0THOThIX O0-
HOBAHHIA AJEHWHA, TYAHAHA M [HTO3IMHA.

* 6. B uem cOACTED W DANHYHE MewIy OENHAMMH M HYHIEHHOBBIME
KHeAoTaMH T

§ 6. ATD u dpyzue opzanuyeckue coeduHenHua
KlemKu

B nwboil xaeTee, KpoMe DeIKOB, HHPOR, NOTHCAXADHAOE B HVHEIEH-
HOBBIX HHCAOT, HACYHTHIBAETCA HECKOABHO THICAT APYIHX OPraHMuecHHX
coefiHerni. Hx MosHO VOIOBHO pPA3NeHT: HA HOHeYHBIE W OROMeXHY-
TOWHBIE NPMIVETE OHOCHHTE’A H pachajga.
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Koneunsimu npodyxmamu fuocunmesa HazmBaoT OPFAHHYECKHE co-
EAHHEHHA, KOTOPBIE HrpamoT CAMOCTOATENLHYI) POib B OpPraHM3Me MW
CAVHAT MOHOMEDAME 008 CHETeZ Ouomonumepos. K umeny KOHEMHRIX
"PONYKTOB GHOCHHTEsa OTHOCATCH AMHHOKRHCIOTEL, M3 KOTODEIX B KieT-
AKX CHHTeIHPYIOTCH GeNKH; HYRIeoTHIL — MOHOMEDE!, H3 KOTODBIX CHE-
TEIMPYIOTCA HYKIEHHOBBIE KHCIOTH (PHE u JTHK): rmwokosa, koTopas
IYIHHT MOHOMEDOM IIA cHETeas PAHKOMeHA, KPAXMANS, NeITINO5E,

Iyt & cnmreay KA#/I0r0 W3 KOHeUHHIX NPOAVKTOR JEHHT Yepes pajg
APOMERCYMOUHBLY coedunenuii. Muorue Bemecrsa MOABEDraTea B KaeT-
IKAX rlmpmama'r}mﬂomy PACINENNEHHIO, pacoamy,

Pacemorpum mernoropie KOHEUHLIE ODPTAHHYECHME COCNMHEHHA,

Apenosundochopuste KuezoTLI Ocofo masnyio poas B fnosHepreT-
Ke KJIETKH HIDAST ANeHHJIOBHIH HYKJIEOTHN, K KOTOPOMY NpHCOSIHReHE!
vige nBa ocratea docdoproil EHCAOTEL. Takoe pemecrso HASBIBAKOT gde-
tidunmpudocdoproii kuesomaoii (ATD). B xumuuecknx CBAZAX MeMy
HeTATHRAME docdoproit kueloTh Mosteryasl ATO zamacens asHeprus (E),
KOTOPaA OCBOGOMAAETEA NPH OTIHENTemH tpochara;

ATD — AJlD + @ +E

B sroii peaxmmn abpasyercs udeuwuuﬂugbmqbapum rkucaoma (AJLD)
n pocthopran kncaoTa (hocdar, ),

Juepruio ATD pee wnerrn HCIONLSYIOT AR Opoleccos GrocHHTEaA,
JBMIHEHNA, NPOH3IBOACTRA TEILIa, NePerAdYd HepRHRIX HMIYIRCOR, CBEye-
Uil (Eanpamep, v JAHOMHHECHEHTHBIX Gaxrepuil), 1. e. qna peex npolec-
OB MHHIHETEATETEHOCTH,

— YHHBEDCANEHRI GHOJOrHYeCcH AKKYMYJIATOD 3HeprHH. Cpe-
ToBaA aHeprHA ConHuma W smeprua, SARJMIOYMEHHAA B OOTpebisemMoll -
g, JANACAKOTCE B Moviekyaax AT,

Peryasropusie n CHIHAJIEHEIE EeIeCcTRA. KoseunrniMm npogverams
BHOCHHTEsA ABIAIOTCH BELIECTEA, UIpalIiHe BaMiHYI0 DONL B PErYIALHE
PHAMOTOrHYeCKIT) HPOLECCOR H PASBHTHH opragumama. K HYHCAY HX OT-

MH, O KOTODEIX CKasaHO B § 4, HapecTHLI POpMOME! Hebenkosoil npupo-
Apl. Hexortopele ma mnx PETYIMDPYIOT CONEHAHHE HOHOR HATPHA H BO-
AbL B OPraHHIME JKHBOTHHIX, HPYIHe obecmedmBainT OOA0BROE COSDeRAHMD
H HIPaKT BAMHVIO DONER B BOCOPOHIBEIEHHNHE MMBOTHRIN. lopmonn Tpe-
HOPH HJIH crpecea (Hanpumep, A0PEHATHH) B YCJI0BHEX HANPAHEHHA
YOMAHBAKT BRIXOA [IKKOIEl B KPOBE, UTO B HOHEYHOM cyeTe OPHEBOIHT
i VEENHYEHMID cHHTeza AT g AKTHEHOMY HCIONMBIOBAHMNID SHEPTHH, 24-
HACEHHON OpraEmaMoM.

Haceromruie OPOMSBOLAT DAL JNETYUHX TOPMOHOE, KOTOpPBIE WIpaloT
POJLE CHTHANOR, cooBIUamiunx o HAXOHMACHUN NHOIH, of onacHocTH, npH-
BIEKAKIHY CAMOK K caMuam (1 macBopor),

¥ pacremnit mMenoTes cpon ropumonst. ITog neficremem HEKOTODLIX Top-
MOHOB 3HAYHTENLHO YCKOpHeTcs CoIpeBaHde DAacTeRHi, VBeIHYMEaeTCs
HX YPOMAHHOOTE.

Pacrewnn npomasomar coray PasHOOODAZHEIX JEeTYYRx W HENeTYURK
CORJMHEHHH, KOTODBIE NDPHBAEKAIOT HACEKOMBIX, NepeHOCAINX OEIIBIY;
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OTHYTHBAKT HIH OTPABIAIOT HACEKOMEIX, MHTAIODMXeH PACTEHHAMHE; 1
ASBIAIOT HHOTAA DPA3BHTHe PacTeHnit apyvrax BHAOB, PACTYUIHX PAIOM
KOHKYDHDYIOIIMX 3a MHHepalbHhe BELIECTEA B DOYEE,

Buramunnr, K KOHEMHEIM NpoAVETaM GHOCHETesn UPHHALTEHAT @,
mamurw. K s orsocaT SHHIHEHHD BAMCHEIG COBAUHEHHA, KOTODhie of
FAHH3MEl MAHHOTG BHAa He CIOCODREL CHHTEIHDOBATE CAMM, a gosesH
MOIYHATE B TOTOBOM BMIE H3BHe. Hanpumep, euramun C (acrop6umoss
KHCIOTA) CHHTe3HpYeTca o KAeTKax GoasinuHeTEa JHHBOTHEIX, & TAKM
B KJETHAX DPACTEHHI H MHEpoOpranmayMos. Kinetkn HEAOBEKA, Yem0BeK
obpassux obesban, MODCKHX CEHHOK, HEROTODHIX BHOOE JIETYIHX MEIILIE
¥TPATHAH coocofHOCTE CHHTEIHDOBATE ACKOPOHHORY IO kucenory. [loarom
OHA ABJAeTCH BHTAMHHOM TONBKO Jna HeNOBEKA DepeYHCIeHHBIX b
BOTHEIX. Butamun PP (ERKOTHEOBYIO KHCIOTY) MUBOTHBIE He cHocobH;

a0 100 Mr v eyrim.

HE,I[O(:T&TDH pAaoA BEHTAMMHHOR B OpragEgaMe HEJDBEERA H HHBOTHRIX v
AT K MADYVINEHHE pabors thepMesETOR W aABIHeTCH OPHYHHON TAXEN L
sabonepanuii — AEUTAMUNOION, Hanpumep, mepocraror BUTAMHHA C sap-
JAHETCH NPHYHHON TAMenoro safonesaEna — OHHTH, [MPH HeJOCTATKE BH-
TamuHa D pazeueaeres PaxuT ¥ aereii.

® 1. Kaxoso smawemme AT®D B KheTke?

® 2 Yy ABIAETCA KOHETHBIME IPOIVETAME BuocHETEss B HIeTHE? Ka-
KoBo Hx GHoJorsweckoe apavenie?

* 3 Kawywo Gronaorauecky POIL B OPraHMaMe BLRIMOIRST BHTAMMHH Y

O Benomanre wa EYPCa aHATOMHN, duanonormm wu THIHEHEL S0es0me-
KA CTPOSHHE HIeTin,

Trasa II. CTPYKTYPA H OYHKIHHA KJIETKH

Knerka — SMEMEHTADHAR eIWHHLA cHBO CHETEMBIL, Enemeumpuuii
ENMHEHNEH OHA MOMHeT GhiTh HASEAHA IOTOMY, 4TO B OpHpoge Her Gogaee
MEJKHX CHCTEM, KOTODBIM GRITH Bil OpHCYIQH Bee 0e3 HoxImYeHMn -
3HAKH (CcBoifcTRa) srwsoro, Hzpectno, uro OpPTaHHIMEl GLIBAKT OJHOKJIE-
TOUHBIMH (HANpHMED, GarTepir, npocreiiniie, HeKoTOpLIE BOAOPOCAM) Wi
MHOTORIETOYHBIMH,

Knerra obagaeT BceMu CBOHCTBAMM RO CHCTEMEL! OHA GCYILecTn-
Naer obMeH BemecTs n AHEPIrHH, DACTET, pasMHOMKaeTcs u DepegaeT 1o
WACAEACTBY CBOM DpHaHakm, PEATHDYET HA BHeIIHHo PasipazHTen o
cnocobHa IBHraThes, Oua sengerca HH3WEH CTYIeHbID OpraHMaanuun, ob-
NAjanImel BeeMH aTHMH CBOHCTRAME,

"1 mr (Murporpamm) =10 r (rpasw),
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Coeuudmueckue gyvaxnmy KIETKE DACHPENENCHBI MEMIAY op2axou-
s — BHYTPHKJIETOYMHEIMH CTPYKTVDAMM, HMEeRLIHME OHpeIeJeHHY I
IpMY, TAKHMH, Kak KISTOYMHOE AP0, MHTOXOHIDHK W Op. ¥ MHOFOEIe-
TOHHBEIX OPraHHIMOB PASHEIS KISTHER {(manpusep, HEPBHbIE, MBbIIEYHBIE,
KIETHH KDOBH ¥V MRHBOTHBRIX HWIH KIETKH cTebas, JTHCThes, KopHA ¥ pac-
TEHHA) BRINONHAIT paZHbLIe PYHEUME B pasavuamTea oo CTpyKTYpe., He-
CMOTRA HA mboroofpaane dopm, RaeTkn PASHEIX THOOBR ofaafamT nopa-
AHTEABHLIM CXOACTBOM B CBOHX IIABHBEIX CTRYKTYPHBIX ocobeHHOCTIN.

§ 7. Knemounas meopus

[lepBeie maGmonenns Hanx waetwon. Haobperenue MHKEDOCKOIA H ero
HENOABIOBAHME I8 OHONOTHYeCK X HabMOMeHHH No3BOIM IO OTHPEITE He-
WIBSCTHRIN J0 Tex nop MHP.

Hawanom uaydenna kireTew MO0 cuHTars 1665 r., worma amrmmii-
CHHI YuerEni PoGepr Twvk BOEPBLIE VEHIEI B MHKDOCKON HA TOHKOM
CPE3E NPODKH MenkHe aueliku: o Hasean mx Kaemicanu. Ilo mepe yeo-
NEUEHCTRORAHI A MHKDPOCKOIIOR NOABIANHCE BCe HOBLIE CRENEHHA O KiIe-
TOMHOM CTPORHHH PACTHTENLEHBIN H FAHBOTHRIX OprafvaMoR,

K magzany XIX g, OPEICTARIEHRA O KISTOYHOM CTPOSHHH SEHERIX op-
HHHIMOE NOAYYHAR IIHPOKOE PACIPOCTPAHEHHE W OPHIHAHHE, Onraxo
HT0 coBOH NPEACTABAAST KIeTKA, KAK oHA YCTPOEHA, KAKOBA €2 polk B
DPraNHanMe, KAk OHA NDOHIOMIA W MEOMKECTEO APYTHX BONPOCOB OCTABA-
nuek ez oTBeTa,

[loaeaenne n paapurme waeTOYHOlN Teopuu. Ouens BamHO® OTHDRI-
e B 30-x rogax XIX B. cupeman IOTHAEACKHE yuenstit Pobepr Bpoys.
Pacematpueas B mumpockon CTPOEHHE JIHCTA DPACTEHHA, OH ODHADYHIHI
BHYTPHM KIETKH KpPyrice mwioTaoe ofpasoranue, ROTOpOR Hazpad adpos.
o OBLID 3aMevaTennHOE OTEPEITHE, NOCKONBKY OHO COZAAL0 OCHOBY mna
COMOGCTABRIEHHA BCex EIeTOR.

B 1838 r. memenmmii yueHRIH M. Illneiinen DepBbIM OPHIIEN ¥ a3a-
WIIOHMEHHIO O TOM, WTO AADO ABIAeTeR oDA3ATeNLHBIM CTPYKTYDHEIM a/e-
MEHTOM BCEX DACTHTENbHBIX KJIeToK. [TosHakOMBBIIHCE © ITHM HecHemgo-
sBammem, T. Ilsaas, cooredecTeeHHHK Ulnefinewa, 6mn yvaueren: toumo
TAKHE e oDpA3OBAHMA oH obMapysmeun u @ HHBOTHEIX HJAETHAX, Hayye-
HHEM KOTOPBIX 3aHuManca. ConocTaelense Boimmrors HHEIA PACTHTENE-
HRIX H HHBOTHRIX KJETOK OPHBEIO ero K BRIBOAY: BCE HIETKH, HECMoO-
TPA _HA HX OrpOMHOe pasHoofpasie, eXomEEl — ¥ HHX ecTb AApa.

OBobmue pasposnennsie daxru, T. Ileaus u M, neiigen egopay-
MHPUBANH OCHOBHO® NOAOMEHHe KISToumoil TEOPHH: #¢¢ PACTUMERbHbBIE
U MUusormMse OR2AHUIME COCTIORM U3 Kaemok, C.ID&HMJ.’ no CMPI?HHHJ'D.

Hemengunii Gmonor Pynonedr Bupxos 8 1858 r. mmec 049eHE BAHCHOD
AONOIHENHE B KACTOURYI0 TeopHIo. OH goxasan, wro KONHYECTED KISTOK
i OPraHH3Me yBelIHYHBAETCA B DE3VIbTATE KISTOYHOO AeTeHnds, T, e,
HACMKG RPOUCXOGUM MOJLKD OM KACTKLL

Knetounas reopma smmiacs OAHHM M3 BeJHKHX oTephituil XIX g,
Knetounan TEOPHA JeMHT B OCHOBE OpeicTaBieHHH © eQHHCTEE BrCero
HHBOTO, ODLIHOCTH ero TPOHCKOMAEHHA o 9SROSHOIHOHHOTO PAZBHTHA.
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OcHoBukle yemexm umromormm (oT rpeu.
SHATOC* — KieTka) — HAYEH O KEIer-
Ke (KakK, BOpoveM, ® 1060 HAVKH ©
OPHPOIe) CBAIAHET o PAIBHTHEM METOM0R
HCCTeqO0BaAH A,

Enarogapsa AantHelenMy Veoseprien-
CTEOBAHHID CBETOBOTO MHKPOCKONA M Me-
TOAOB OKPACKH KAETOK OTKDEITHA ecre-
AOBATH OHO 33 ApyruM. Ba cpaBHHTENn-
HO KODOTKOE BpeMA GLLIHM Bhigementr i
ONHCAHEl He TONBRKO AP0 W YUMONAQ3-
ME EJIETOK, HO M MHOTHe BAKAIOYEHHLIR
B HHX CTPYKTYDHO PVHKIHOHA ILHRIe
HACTH — apaamMouds.

B macrosmee spemsa KJIETHY nayua-
HOT, NPHMeHAA QHUIHYECKHe M XHMHEYer-
KHE METONE HCCHeIoBAHHA W HOBEHIIIHe
opabopsl. Pto VICHTDONHEIE MEKpPO-
CKONLI (pre. 9), aamommpe yeeanvenmne Jio
1 000 000 pas, u npumenenne CIEIHANE-
HbIX HKpacHTened, NOSBONARMIHY Habn-
PATENIEHO BRIABHTEL KIETOYHEIS CTPYKTYPbI, H ap. [las Toro 4rtofsn Ha
IHTh XHMHYECKHIT COCTAR KieTRH mmy ee dacteli, npuMeHAOT MeTog e
TpH(YTHpoBakua, O ocHoBam H3 TOM, 4TO DasHEIE KIeTOUHhe ORraH
HALI HMEIT HeOAMHAKOBYIO MAOTHOCTE, Ilpn ouens GeIcTpOM Bpamenn
B YABTPAUSHTDH(PYIE DASIHYHEIS OpPravoHAEl OPefBaPHTEIEHO HaMEIhypl
HBIX HJISTOE PACHOIATAITCH CIoami: BHH3Y OKAIBIBAKTCA Godee nion
HEIE, KOTOPBIE OCAMKAAIOTCH GLcTpee, CBEPXY — HAMMEHEese ILIOTHLIE. (o
PASABAAIOT M OPraHOMIE HIV4YART OTIeIRHD,

C npuxogom » HAVKY 0 KAeTHe (HIHYECKHX M EHMHUYECKHX MeTo)un
HCCAeNOBAHHA OLIAO BLIABIEHO VIHEHTENBEHOR eAHHCTED B CTDOEHHH 1cp
TOK PAZHEIX OPraHHSMOB, QOKAZAHA HEPAIDBIBHAA CBA3L MEXAY HMx CTPYI
TYPoii ¥ QyHKumeit. Brarogaps HTOMY OCHOBHAEIE MONOGKEHHS KIETONHO]
TEOPHE, ClOpPMYTHDOBAHHBIE GoJee CTa Jer Hasan, OuIM passETLl |
YrayhaeHsl,

OcuoBaile motomenns KIACTOUHOH TEODHH HA COBDEMEeHHOM ITAME pas
BHTHA OHONOrHE thopMyanpyTeR Ta:

1. Kaetka nenmercs OCHOBHON CTYPYRTYDHON H PYHRUHOHANEHOH B
HELEld #uann. Bee OPraHH3MBl COCTOAT H3 KISTOK, MH3HD OPFraHHIMA M
uenom ofivenosmess BIAHMOJeHCTEHEeM COCTABNAKIINY er0 KISTOK.

2. Knetxn seex OPTAHHIMOB CXOLHKI O CBOeMy KHMHYECKOMY COMTH-
BY, CTPOEHHID W hVHRIHAM.

3. Bce HoBRIe KaeTrn ofipasyloTea npH genenum HCXOOHBIX KASTOK,

Ocranosumes KPATKO HA ODONOKEHHAN KIeToumof Teopuu. [Ina eeex
KJIETOK XAPAKTEPHA cnocofHOCTE K POCTY, DAIMHOMEHHIO, ALIXAHWIO, nb-
ACEHHIO, MCHIOABL3VBAHMIO W NpPEBPAINEHHIO JHEPTHH, OHH DEATHDYIOT 1A
pazapa:kenue, Tarxum ofipazom, waerrn offlagalor Beef COBOK YVITHOCT LK)
CBOHCTE, HEODXOOHMEIY A MOANEDHAHMA FHHIHM, Orgenpuee ux YACTH

Pue, 8, nexrponnbif MR 1
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e MOrYT BRIMOMHATE Bech HOMIMIEKC MHIHEHHBIX (QYHKIHHE, TOIBKO co-
HOKYNHOCTE CTPYKTYD, o0pasymmpx KIeTKy, OpOABISeT Bee NPHIHAKH
simporo. TlosToMy TOABKO KIeTKA ABIAETCA OCHOBHOMN CTPYRTVPHOH H
(Y HKIHOHATERON eIUHHIeH HUBELX OPraHHEMOB. ¥ MHOTOKJISTOYHBIX op-
ruHusMoB (pacTeHni, MHMBOTHBIX, rpH0OB) OTAe/bHEIE KJIETKH TECHO H
CINMEeHHO BIARMONeHCTRVIOT ADYTr © ApYToM.

Puc, 10, Pasnudrme §opMBI KACTOK B CHASH € BRITOJESSMEI M (PYHEIHAMH.

! — HIeTHM SMHTEAMA KHIDEYHHAEA; 2 — famTepus (ROKKH, KHIICYHAA [TAI04-
i, COMPHAARI CO JHEIYTHEAMH HA HOHUAX Teda); & — AHATOMOBAA BOJODOCIE;
E) MBIIEYHAR KMeTEA; 5 — HEpBHAA Kierks; § — OAHORASTOMHAR BOZOPOCTE
amerafiynapua; 7 — waerks newenn; § — wundysopus; § — apuTponETH we-
Aopera; 10 — wgaeTed snuaepMuca ayvka; 1] — EryTHEOHOCeLD,
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KieTkn Beex OpraHMaMoB HMEIOT CXOTHEIH XHMHYecKHN cocTan (o
Apobuee of srom cxazano B § 1—6). KiaeTkn mRHBOTHHIX, pacTeHmi, rpH
GoB, B TOM 9YHCIe H OQHOKNETOUHLIX, HMEIOT CXOOHOe cTpoeHHe. Bee oy
MMEIT AAPO W OMTONAAsMYy. B muronnasMe moj CBETOBEIM MHMEDPOCKONON
XOPOINO BHAHEI HEKOTOPEIE KJAETOYHBIE OPraHOMUEL BAKYONM, XJOPOMa
CTEl, MHTOXOHADHH — H DAMIHYHONO DOJA SKIOYCHUA! METHHe Halli
AMHPA, TPAHYJIR KPAXMAALA, HEKOTODBIE MHIMEHTHI.

Crpoerte GONBIIMHCTES KASTOUHBIL OPraHOHIOE BO BCEX KIASTKAX TAK
#e ouenk cxogHo. M B To e BpeMs dopma B pasmep wnetor name |
Npegenax OJHOTO OPraHMaMsa OdeHb pPA3HOOODAIHEI, YTO IABHMCHT OT CIE:
LHAMTHIATHE KAETKH W BROOIHAeMoH ew dyERoHA. OHE Moryt GbITh 1
Biifié MHOrOPAHHMKOE, & TAKMKE MMETh JAHCKOBHIHYI), INADOBHIHYID, Ky
Guyecky (opMy. Hanpumep, HIeTEM NOKPOBHEIX TKAHEH IIOCKHEe W
IIGTHO NPHASTAlT APYT K ADYTY, HEPBHEE HISTKH BLITHHVTEL B JIHH-
HEIE HHTH ® T. 4. (puc. 10).

Cpenupe PASMEDEl HASTOR -— HECKOMBKOD JECATHOB MHKDOMETDOR, XO-
TA GHIBAIOT KJIETEH MEHbIOMX M GOJNbIINX pasmepos. Tak, vy genosen
umerTea Heboabiune cdepiueckoll Gopmbn AHMQONAHBIE KASTHH aHaMe-
TpoM okojdo 10 mem' B HepsHBIe KieTKH, ToRuAlimIHe OTPOCTEH  KOTO-
PEIX gocTHranT Goaee 1 .

OfIHOCTE XMMHYECKOTO COCTABA H CTDOSHHA KJIETHH — OCHOBHOM
CTPYKTYPHOH H (DYHKIHOHATLHOH eIHHWOL HCHBRIX OPraHu3MOB — CHRU-
AETENLCTEYET O EBAHHCTEE NPOHCXOMGIEHHMA BCETO JKMBOTO HA Remie.

* 1. Henoasaya 3HAHHA O EIeTouHOH TEOPHH, QOKAMHTE SIHHCTBO Mpo-
HCXOMRAEHHA MHSHE Ha Jemae,

» 2, Nokamure, 4T KIeTHA — CTPYRTYPHAA H PYHKUMORAALHAR enp-
HHOA MHBELIX OPTANHIMOR.

® 3. KakoRro sHaueHue wAeToudofi Teopmm?

0 Benomaurte ua mypea anaToMEH, (HIHOJOTHH B CHOHEHB YeSOBO-
Ka XHMHYSCHHE COCTAR KACTKH H e MHIHeHHBE cooicersa,

§ 8. Humonnasma. Mnazmamuveckasn membpanda.
Indonnasmamuieckans cems.
Komnaere Nonwdmwu u ausocomve

Huronnazma — 00A3ATENBHAA HYACTE KJISTKH, 3AKINYSHEHAR MEHY
naasMaTHYeckoll memOpamoil » sapom. IlmTomnaswma BeImuaer pasany-
Hele opramonfbl. IlpocTpasceTEo MeMAY HUMH JADONHEHO YLMOIOICM
BASKHM BOLHEIM DACTHOPOM DARNHYHEIX CONEll M OPraHMvecKHX BelUlects,
UPOHHIAHHEIM CcHeTemMOl DenkoBeIX HHTEH — yumockenemom. B cocran
HHTOILTASMBI BXOMOAT CAeAyVHOINHe OPraHOHALI: SHIOOIAIMATHHECKAN COTIy,
PHGOCOME!, MHTOXOHADHH, ITACTHALI, KOMIUIEKC TOMBIAH, TH30COMLL op-
PAHOMARL JIBMEHUA H Ap. BonsmwmHeTBO XHMHYeCKMX M (M3HOTOTHuer-
KHX OpOooeccoBs EJISTHH NpoXoguT B HuTomntazMe. BrHoBs CHHTe3HpOBA-
Hbig BEINECTEA nepeMeIrlanToea BHYTPH KASTKH HIH BLIBOOATCH W1 Hed,

"1 mm=10° mem (muxpomerp)=10" mm (HanoMeTD).
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Pue, 1], Knetsa noj 5TeKTPOHHBIM MEEPOCHKOTIONM.
/ unaaMATHUeCKad memGpama; £ — JHIOILIASMATHYECKAN CeTh; § — DeHt 6§ — nuuonuTosHEH nysmpew: 7 — nomnaene lonwmun; 8§ — aape; 9 — ag-

pumiin: 4 — MeMWISTOUNOE NPOCTPARCTRO; 5 — nOHHOONHTOHBIA KAHAT; peimio; [ — amepnas ofomouxa; /] — awmaccoma; 12 — MHTOXOHIPHA




MENKNETONHOE NPOCTPAHCTRO

Benok, NPOHK3LIBAMKLLWA
memGpany HacKBO3b

uMTONnNaama

Pue. 12, Cxema cTpOeHHA NAASMATHUECKOH MeMOpamsl

llnaamaTegeckans memOpana. Kamiad KIeTHA HHBOTHBIX, PACTeHHI,
rpulon OTrPAHHYEHA OT OKpY:mawmeil cpeikl HIH APYIHX KISTOH AAd3
Mamuyecwon smembpanoi. Tommusa oroit memOpadel Tak Mata (0KOAO
10 umM), 9TO ee MOEHO VBHASTE TOABKO B MIEKTPOHHBIR MHEKPOCKOD
(pme. 11, 1),

Hapyauas NIaaMaTHYeCKas MeMOpAHA OCYIIECTBIAAET paAj QymxmoHii,
MeOXOMHMBIE 08 SHEHIHSISATENRHOCTH KJASTHEH! IAIIHIAST THTONIAIMY
o (hUaHHeCKEY B XMMHUYECKHX MOBpPesJeHdil, NenaeT BOIMOMKHEIM KOH-
THICT ¥ BIAHMOJEHCTEHE KJETOK B THAHAX H OpraHax, RabHpaTelbHo obec-
e BEReT 'TPEHCI[OPT B EJIETEY NHTATEILHBIX BeleCTE H BRIBENEHHE KO-
HeuNLEIY OpogyeToR ofmena. Crons CAOKHEM (QYEHKOHAM COOTBETCTBYET
M CTPpOEHWME NIasMaTHYeckod membpanw (puc. 12).

llnasmaruueckas membpana cocTouT M3 auoujos u Geaxonr. JInnuaer
n memOpane obpasyioT ABOWHOE caodl, a GeaKH NPOHHSBIBAKIOT BCH €
ToAUlY, NOTpYseHB HA pasHy® rayOMEyY B JAMnOMAHBND cnoll nnm
MCHONATAIOTCH HA DHeHeill M BHYTPEHHeH TMNOBeDPXHOCTH MeMOpaHbi
(pue. 12). K mexoropeim Geakan, HAXOQAN[HMCA HA HAPYMHOH DOBEpX-
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HOCTH, NPHKPeIeHs Yriuepofsl. Benkm © yrieBofbl HA MOBEPXHOCTH
MeMOpaE ¥ pPASHEIY KJIETOK HeoQHHAKOBEL H HBAAITCA CBOeolpASHEIMMK
VEAJATEIAMH THOA KiIeToK. Hanpumep, ¢ NOMOIOBI0 ITHX VEAIATENeH
CHEPMATOZOHABR Y3HAWT aiinexaerry. Baarogaps MeMOpaHHBIM NOAHCH"
XAPHIHBIM «AHTEHHAM® HASTKH, NDPHHANMEMAIIHE K OJHOMY THILY, YACp
MHBAKTCH BMecTe, obpasyva TeaHH. Benxoesle Momexynnl obecmeduBanrr
HalHpaTeBHEIR TPAHCTIOPT CAXAPOE, AMHWHOKHCIOT, HYKJIEOTHAOE M JApYy-
MHX BEHIECTE B HKASTHKY HJAH H3 KJISTHH.

Crpoenne memOpad BeeX APYIHX OPTAHOMAOB CXOAHO € IAAZMATHUer-
Koil memOpanoli. PamidqawTcd OHH COCTABOM, COOTHOLIEHHEM JTHIHIOB
# GeaKoD, MY PACOONOMKCHHEM B CTPYKTYpe mempaH.

Mns nepesoca BOAR M PASNHYHBIX MOHOB B KIeTOYHOH memOpame mme-
WTCA MOpPhEI, YEpEes KOTOPLe B KJAETKY NACCHBHO NOCTYOAKOT BOAA H He-
KOTOpEIE HOHEL. KpoMe Toro, CymecTBYeT AKTHBHLIH NepeHOC BEIECTB N
KJETKY € DOMOIMBH CHSMHAMBHEX DeNKOB, BXONAINNX B COCTAB ILAA3Mi-
THueckoit memOpansl, OB OCYLIECTBAABTCA TAKIMKE HA OCHOBE MPOLECCOM
haronHTo3A M NHHOIHATOIA,

Jaxear moasMaTHYecKOol MeMOpAHOH TBEpABX HMACTHI B BOAYHEAHHE
(BTArMBaHNE) HX BEHYTPE KASTHH HaswBawoT asogumodios (oT rped. «da-
rocs — OMKHPATE M «IHTOC: — HKJASTHA). DTo ABIeHHe MOXHO Halmaw-
JaTk, HANpHMep, npx saxsare amefoill Gosee MeAKHX OQHOKIETOUHBIX
OpPraHMaMOE MM OpH saxspare GAaKTepHil, NPOHHKIINX B OPraHH3M MHH-
BOTHOTO MJIH HeJOBEKA, AeHKOINTAMH KPOBH.

Cxogusim obpazoM NoNaJAlT B KIETKY PACTEOPHMBIE B JHHAKOCTH
MeaKHe HacTHIL uad Mogexyviakl. [lnasmatuueckas mesbpana ofpazyer
BOAUYMEBAHKME B BHIe TOHKOrO KAHAJARIA, B KOTODPRIE M nomajaeTr »Xug-
KOCTE © PACTEOPEHHEIMH E Heil memectBamu. OT KaHAALUA 3ATEM OTHOY-
KOBRIBAIOTCA NMyaupekH (pre. 11, § 1 6). 10T coocod HAIBIBAIOT RUHO
yumosom (0T rped. +HOHHO: — ObH B <IHETOCs — KIeTka), oH Hanbo-
Nee YHHBEDCANbHBI, MOCKONBKY NPHCYIN KJeTKAM DACTEHHI, MXHEOTHBIX
H rpubon.

Juzocomsl. [lonagas B OETONIAIMY, THHODHTOIHEE H GaronuTosHbS
Ny3bpEKN MepeaBUralTeds B Hell H COHBAKTCH © Audocosmamy (0T rped.
«/1H3E0» — PACTROPAID H «COMAd Teno). ITH MeMOpaHHEIE OPTAHOH-
Abl KJASTEH HMenT oBafeHEVID dopMmy B gaamerp 0,5 Mrsm (pue. 11, 11).
B mnx HaxoguTca HaBOp (EpMEHTOB, HOTODBIE PASPYINAKT OelkH, HYK-
MEHHOBLEIE KHCAIOTE], YVIVIEBOABI, AMONIALI. PepMeHTH NMHIOCOM DACHISNIA-
FOT MPHHECEHHBIE NMHHOLMTOIHBIMH HAH (DArOIHTOIHEMH NYIRDEKAMHE I0-
NHMEpPHBIE COEQHHEHMA A0 MOHOMEDOB, VCBAMBASMEIX KIIETHO.

MemOpara JusocoM oMeHL NPOYHAR W OPEOATCTEYET NPOHHKHOBEHMHIO
cofcTBEHHBIX (QepMeHTOR B DNHTONJIAZMY KJAETKH, HO eClH JHI0COMA Mo-
RPE#AASTCA OT KAKHX-THOG0 BHOIIHMX BoafeHcTBHIT, TO pASPYyUIASTCA BOHA
KReTka BaM gacThk ee, JIH3ocoMBl BCTPEUANTCA BO BCEX HKJIETHAX pacTe-
HHl, MHUBOTHHEXE H Ipubos.

OcyliecTENAA NepeEAPHBAHNE DASMHYHBIX ODPrAaHMYecHHX HacTHLO, JH-
A0COMBL ODECTIEUMBAKT AOMOAHHTEILHLIM ¢ChRIDEEM®* XHMHYCCKHE H JHED-
reTH4YeCcKHe NOpoiecchl B KIeTHE. le-'l FrOJIIAHHHA KJA8TKH JH3I0COMBI ne-
PEBADHEBAKT HEKOTODEIE® ODFrAHOHILI, He vORBaA KaeTky. Taxkoe 4ACTHY-
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Poac. DL Uxema cTpoeHHA SHIOMIAIMATHHEC-
R CeTH.

1 cuobogame pabocome;; 2 — nonocTm;
N} PUOOCOMEl, NPHEDCIISHALE K MemOpa-
sy A AnepHan oboJoYKA

Meswatipran

NMuaocame

FPue. 14, Cxema cTpoenns womnaexca [oab-
JUIKH

HOg NepesapHpBanmue obecmeuan-
BABT KAEPTHE HA KAKOS-TO Epe-
MA He0DXOIHMBIE MHHHMYM
OHTATETRHMX Bemects. Huao-
Cile JAH30COMBL  OepeBADHBAKT
Hedble HJASTHKH H I'PYOOR KJe-
TOK, HYT0O HIpaeT CYIeCTBEEH-
HYH POJbL B OPOLEccax pPasBH-
THAE ¥ WHBOTHRX. [Ipumepom
MOMET CAVEHTE VTDATA XBOC-
TA OpH OPeEPALIEHMH rOJI0BA-
CTHEA B JATVIOKY.
DHIOMIAZMATHYECKAN CeTh
(ITIC) » pubocomer. Dugonias-
MATHYEeCKAHd CeTh ABJIAETCA CH-
CTEMOH CHHTE3A H TRAHCIOPTA
OPraEHYecKHX BOIIECTE B IH-
TOMNAIME KJISTKH W TPeJcTaAR-
afaer cobol AMYDHYVID KOHCT-
PYKIIMID M3 COBIHHEHHBIX MO-
JAocTell, KAHAABLER B TPYOOUEK
(pue. 11, 2; 13). Oun orpaHs-
YeHsEl MeMmbpadof, cxogHod no
CTPOSHHI} © IAA3MATHYECHON,
K membpagam sHgomzazMa-
THYECKOH CeTH NIPHEDELIeHD
Gonemmoe wueno  pufiocom -
MEILUAHIINY OPraHOHI0E KIeT-
KH, HMERIIHX Bag chepu ¢
auamerpom 20 HM ® coCTOR-
mux ua pPHK » Genxor. Ha
pHEOCOMAX M NPOMCXOIHT CHH-
Tea DenxoB. 3aTeM BHOBL CHH-
TeAHPOBAHHEIE DeNKEH NOCTYIA-
0T B CHCTEMY NOOIocTel wu
KAHANBIER, 00 KOTODBIM MEpe-
MEIanTed BHYTPH KISTHH.
B u#ronnaiMe KIETHH eCTh
H cBODOAHBIE, He NPHEPEILIeH-
HEI® B MeMOpAHAM SHIOMIAS-
MaTHUecKol ceTH puboCcoMEL.
Kax opasmno, ons pacnogara-

HYPCH 'PYNOAMHE, HE HHX TOME CHHTEIHDYVIOTCH DenKH, HCIOOJIEIVEMEIE C8-

MiH  KJIBTHOH.

Komnnexe loasmmm. [locrynamimpe B OpocBeTEl DOA0OCTEH M HKAHANL-
IEH SHAMILIAAIMATHYECHOH CeTH NPOAVETH OHOCHHTEddA KOHIEHTPHDYHTCHA
H TPAHCHODTHPYIOTCA B CHENHANBHLIA annapar — wosmnaexce [oasdwcu

(pme. 11, 7).
38

2TOT OPraHOMA, HMewniMi pasmep 5—10 MM, cocToHT H3 3—8 cao-
MOHHEIX CTONKON, VIAOLWIEHHBX, CASrKa HMIOTHVTEIX, JHCKOOOpPASHBIX 110
aocrei (pue. 14). OH BRNOOJHAST B KIeTHE pasHoeoOpaZHBIE (DVHKLIWWI
VHACTEYET B TPAHCNODTE NPOIYKTOR OGHOCHMHTESA H MOBEDXHOCTH HJIAETHW
H B BHIBEJeHHH HX H23 KJIeTEH, B (QOPMHPOBAHMH JHIOCOM H T. f.

B HACTOALEe: BReMA CAOMHIOCE NpeJcTaBRMeHHe O HATHYHH B KIeT-
Ke edunoi mem@pannoil cucmemst, B oTol cHCoTeMe BIAMMOCBAZAHBLI Ti-
KHE OPragoMIbl KISTHH, KAK NIaIMATHYSCKAA MeMODAHA, SHIOMTAIMI-
THUBCKAA CeTh, SAepHa# obodouka, KoMOmexc [oNbAMH, ITHIOCOMEI, Hil
HYOJH.

1. Kax cRAZaHO CTpORHHE KJIeTouHON MeMmBpannl ¢ ee dyHEDEAMKT
2, Kax npoHMcxogdT SHTHEHOE NOIVIOIIEHHE BEIECTE EJeTHONT

3. Kaxona cpase sesny pubocoMamy B AHIOMIA3MATHUSCKOH ceTnin?
4. Kaxosm cTpoenpe H QVHELMH apsocom?

LR R N

§ 9. Humonaazma.
Mumoxondpuu, naacmuds,
opzainoudsl JSUMEHUR, SKAIOLEHUA

Muroxomgpuu. B nurtonnasMe KASTOK MEHBOTHEIX H DACTEHMH DACIO
NOMEHB! TAK HASBIBAGMBlE JHEPreTHYECKHE OPTAHOMARI — MUMOXORJpUL
(0T rped. «MHTOC: — HHTh, sXOHAPHOH: — sepHo). PopMa MHTOXOHL-
PHI pasTHYHA, OHE MOryT ObITh OBAABHBIMHE, NANOUHOBMIAHBIMH, HHTE-
BHIHEIME cO cpegHEM guamerpos 1 mem B ganHol 7 MeEM. Yscrno mu-
'm.'v:m[,u;puﬁ SJABMCHT OT Q}FHKHHGHHJBHOE AKTHEHOCTH KJASTEH H MOMeT
AOCTHIATE MECATHA TEICAY B JETATENLHEIX MEIILLAX HACCKOMEIX.

Bryrpennes crpoeHne MuToxonapail (pmc. 11, 12; 15) nayueno ¢ no-
MOL[BI0 SMEKTPOHHOND MHEpockona. Ha saekTpoEHEIX MHEpodGOTOrpadis-
AX BHAHO, 4YTO MHTOXOHIDHH CHADYMHH OFpAHHYEHB BHEIDHeH MemOpa-
HOM, HOTOPAH B OCHOBHOM MMEeT TO JKe CTPOEHHE, 49T0 M IIAZMATHYeC-
wad memOpana. Iloa HapymHOE MmeMOpaHol pacnoJarseTcd BHYTPEHHAH
meMOpana, obpasviollad MHOTOMHCASHHBIE CHIAKH — Kpucmsl. BaEyTpn
MHTOXOHAPHH HaxoaaTca PHE,
JHEK 1 pabocoMEl, OTIHUAK-
WIHECH OT OHTONIAIMATHUEC:
KHX. B ee memOpaHel BCTpOE-
HE ¢nenugmueckie epMeHTs,
¢ MOMOIBK KOTODBIX B MHTO-
XOHAPHE OPORCXO4MT npechpa-
AOBAHME IHEDIHH MHTATEABHBIX
pellecTe B aHepruw AT, He-
ODXOOHMYIO JAOA  KHIHe eA-
TEARHOCTH KJASTKH M Opragpa-
MA B IET0M.

[MaacTHabl. 3TO OPraHOHIR,
caoicTEeEHHBIE TOABKO KASTHAM
pacrernil. CymecTBYOT TpH

Brewnnr memipasa
Buytpenuan membpana

Pue. 15, Cxema CTPOEHHA MHTOXOHIPHH

o Gesonoree Y 10-§1 xs . 3T



- ] BHAA IMIACTHO: 3eJIeHBIE XJI0-
YNOREHHLIE MDAH B PONJACTEI, IEEeTHRIE (HO He
© XNOpOhUANom seNeHsle) XPOMOMTACTEL W

' GeCOBETHEIR NedKOTIACTE.
Xaoponaacm (puc. 16)
oo GopMe HATOMHHAST IHCK
HAM AR JAHAMETpoM 4—

HEIYRHAR 6 MEM ¢ IBOHHOH memOpa-
nmerbpaHa HOH — HADYHHON M BHYT-
Ry EHHAR MEMﬁpﬂHa DEHH'E:FI. BHYTPH :E.I‘IIDWD.FIH.'
era wMewres JTHE, paboco-

e, 16, CxeMma CTPOEHEA XJODOITACTA M B ocoDele MeMOpanHble
CTRYKTYPE — 2pdibl, CBA-

JaHHEIE Mexay coboli B ¢

nnyrpeinel MeMOpaHoH XJopomaacTa. B KaMOOM XJIOPONUIACTE OEOJO
orpmn, pACTIOJIOMEHHBIX B INAXMATHOM OODAAKE INA JAVULIEr0 YVIAB-
Anpnun ceetra. B vMemOpanax rpadH HAXOAMTCA SeJeHbBIH OHIMEHT X010

panfriras. Bnarogapa xaopodHiiy B XJI0POMIACTAX NPOMCXOMHT TPeRpa-
e SHePrEE COMHeYHOM) CEeTA B XHMHYecKVED adepruw ATD. Duep-
run Aldr ucnoneayerca B OXAOPOINACTAX ANA CHHTE3A ODPFAHHYECKHX
COMJIMHEHTE, B OEPEYVID OUCReRh YIVIEEOJO0B.

Xpomonaacms. [ITHrMeHTs KPACHOTO H HEITOND UBETA, HAXOLAN[HEe-
il 1 KPOMOTIIACTAX, NPHIAKT PASTHYHBIM YACTAM DACTEHHIN KpACHYIO H
ey okpacky. Kopeds MOPHOBEM, NA0OM TOMATOE OKDANIEHB! GuUaro-
JdUps IIHPMEHTAM, cONep:RallMMes B XpoMoniactrax. CoOueTaHHe XpomMo-
MeToR, COAEDMAIMHE DASHLIE NHrMeHTRI, co3gaer Doablioe pasuoobpa-
HHE OKPACOK HEBETKOE H OJIOI0B PB.ET\?HHF[-

Sleiteonagems: ABTAOTCA MECTOM HAKOIJIEHHA IANACHOTO NHTATEIb-
HOG  BEILECTER kpaxmana. OcofenHO0 MHOMO JefiKOILIACTOR B KJISTHAX
wayhned kaprodess. Ha ceery nefiKoNAacTH MOTYT NPEBPAINATECA B XJO-
poiieTel (B pesyiabTATE d9ero ®KAVOHH xaprodens senesenT). OceHbO
XAOPOITACTBD NPeBEDAIAKTCA B XPDOMOMIACTEL M 3EIeHBIE JHCTRA M ILIO=
Ji HeTeRT M KPACHEeOT.

INocroauuoe aepnxenne Eaneten. Opramonasl aemsxennn. Muorue xner-
KM OJHOKJSTOYHEIX H MHODOKJETOYHBIX OPraHHa3MOB o0JaJaioT cnocolHo-
eTei0 K gEmxenno. [log aTeM DoHBEMaeTed B JBMMMEHHE KIETKH B Opo-
CTPAHCTEE, W BHYTDHEJETOUHOR JEMMEHHe e opraHodaor. B HHakod
CpMYIE NepeMeINeHHe KJISTOK OCYINSecTEAAETCA JBHMEHHeM MEIVTHKOE H
peeHuder (pue. 10, 2, 8, 11). Tag nepeIBHrawTed MHOTHE OJHOKJISTOU-
N, HAOPHMED SBMASHA 3eIeHAad, WCOYVTHEOHOCEL, HHQYIoDHA
i ap. Heworopeie Buabl DaTepHill TAKMe ABHMYTCH ¢ HOMOLNBH MIYTH-
ok, MHHHEX H PEOKRX, KoTopele OBICTDO BPALNAKTCA, 0DBCHEYHBAS OpO-
JAUMIKCHAe KASTKH., AMe0H H HeKOTODBIe APYrHe npocTeiiiHe Opranus-
MLI, i TAKME COCOHATHINPOBAHHEIE KISTKH MHOTOKJTOUHBE (Hanpm-
Mgy, AUMBOIHTE) NepejBRTAITCA ¢ NOMOIEK BEIPOCTOR, ODpPA3VIOINHXCH
il NOBEPXHOCTH KJISTOK.

KaeTHa HAXOAMTCA B NOCTOAHHOM IRM:eHHH. [Ipw daronwroze w nwu-
HUIMTOZE NPOHCXOIAT BOAYHBAHME [LIASMATHYecKOH MemOpaHEl BHYTPE
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KJIeTHKH, NepedBHralnTed JHI0COMBI, Ny3bIPbEH HOMIJTEKCA I‘Mhﬂ.?ﬂ“1 MM~
TOXOHAPHHE, HAKOHEN, AEHMETCA CAMA LHTOMIAIMA.

Knerounoe ApH:eHHe 00eCHeqHMBASTCA YUMOCKEASMOM, COUTOALIMM Wi
MHEpOTpYOOUeK, MHKpOEHTeH # KaeTouHoro menrpa. MukpompyGouku
ATO JIHHHBIE TOAbIE HEAMHAPH AHamMeTpoM 25 HM, CTEHKH KOTODBIX co-
croar uz Deaxor. Mz mapannenkHo PACHONOMKEHHEIX MHKPOTPYBOUeH co-
CTOAT MMMYTHEH M PECHHUEH HJIOTON MHBOTHEIX W pacrendii. Hryrumwn
OTAHYAIKTCA OT pecHHYeR JHINE aanHod. Tak, cHepMaTolongbkl MASKONH-
TAMIHE HMenT [0 OoJHOMY EryTHEy atuHodt ao 100 mem. PecHpuxn
EOopoue MryTHKoE Dodee uwem B 10 pas, HA OOHY KJASTKY NPHXOAHTCA He-
CHONBKO THICAY pecHMYer. Muxporumuy — o4eHbh TOHKHE CTPYKTYPRL, co-
CTOANIHNE M3 TRICAY MOMery] 0eaKa AKTHHA, COSHHEHHBIX APYr C JApy-
rom. B MBIDIEYHEIX HISTKAX OHH BXOOAT BMECTEe ¢ JAPYTHMH OeIKOBBIMH
HHTAMH — MHOSHHOBBIMH B KOMIJIeKCH, oDeCHeUHBAIIIHE COKDATHTENL-
HY PYHEIIME 3THX KJISTOK.

B nuronnasme KJAETOK BCEX OPraHHIMOE OHKOIC A4p8 PACHOIATAETCN
KACMOGLHBE YeHmp, TPHENMAKIOWI yuacTHe B JefeHnn KiaeTkH. B co-
CTAR KAETOMHODO LEeHTPA KJETOK SKHBOTHBIX ¥ HHIIIHX pAacTeHHI BXo-
aur yenwmpuoas (puc. 11, 5). Ilentpuoas — napaoe obpasopaane. Owa
COMAEPIHAT ABE VITHHEHHEIE UDAHY/ILI, COCTOAINMe W3 MHKPOTPYOOUEK W
PACTIOIOKEHHEIE NepIeHANKYAADHO APYr ARYry.

Knetourwie prmouenua. Haxowen, enegyer cKaiaThk O MHOTOYHCIEH:
HBIX BEJANYMEHHAX B LHATONIA3Me. BHINUEHHAMH HASBIBAKT HENOCmMOAl
HbLE CHIPTYPS YUMORIEIMb, KOTOPEIE B OTIHYHE OT OPTAHOHIOBR TO
BOSHHKAKT, TO HCYEZAIT B NPOLECCe MMHUIHEAeATeNbHOCTH HaeTen. ITmxor-
HbIE B BHAe TpaHY] BEIIYEHAA COOEDMHAT SANACHBIE NMHTATENLHBIE Be-
mecTea (kpaxman, Gefkp, caxapa, 3KHPB) HIH OPOIYETE KHIHEIEATENb-
HOCTH KJASTKH, KOTODPEE [I0 TOH HAM HMHOH NpHYHHE He MOTyT ObTh cpa-
ay yaaneHsl. CnocolHOCTBE) CHHTESHPOBATE H HAKANUIHBATE JANACHBIE
MUTATENEHRIE BellecTea ofMafaoT Bee ONACTHAR DACTHTENLHBIX HIETOH.

B pacTHTeIbHBIX KJASTEAX HAKOIIEHHE 3JANACHBIX NHTATENBHBIX Be-
HIeCTE OPpOHCHXOOHT H B SOKFOARAX — MEMEP&HI‘IHK MEeIIKaX ¢ BOJAHBIM
pacTBOpoOM coJell M opraHWYecKHy COSIHHEeHHNH, KOTOpPBIE HACTO 3AHHMA-
WOT MO0UTH Bech O0beM HISTKH, OTOJBHrad AP0 B OHTOMIAIMY K TIas-
MaTHHYecKoil MemGpane.

o 1. MowesMy METOXOHAPHN HASLIEAKT «CHAOBEIMM CTAHIHHAMHs KIETEHT

o 2. Kakme cTPYETYDPE HKIBTEH cnocoBoTeymioTr ee ARMmeHnn?

& 3. Yro oTHOCHMTCA E KIeTOYHEM pEANYeHHAM? HKaxoBa ux potb B
Kaerie?

» 4. OmpmuaTe ocoDEHHOCTH CTROEHHA MHETOMOHIDHH H XJI0PONJIACTE B

CEASH ¢ HX PYHHIAAMH b KISTHE.

§ 10. Adpo. Ilporxapuomsl u 3YyKapuUoOmMbL

Crpoenue agpa. B ornmuie 0T HEKOTOPHIX HMIUIMX pacTeHuil H mpo-
cTelIINy, KISTKH HKOTODBIX CONEDHAT HECKONBKO AAED, BRICIIHE MHMBOT-
HEI®, PACTEHHH M FPHOLI COCTOAT Ha KIETOK, B KOTODBIX HAXOAMTCA Of-
Ho sdpo. Ono wumeer Qopmy mapa ¢ JuamerpoM or 3 go 10 MrM

In* ) a0



OBOMHaRA crivpanb
AHK

HYK/IeOCOMHasn
HUTE (" Bychl
Ha HUTKe")

thubpunna

cepuva netTenk

neTnm,
CNOXEHHbIE
B CTOMNKMK

Xpomocoma

ueHTpomepa

Pue, I7. Cxema ynaxoexn [JHE B xpoMocome
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(pue. 11, &) Hapo oxpymeno obonouKoi, cocToAmeid Ha apyx memGpan,
KAMIAR M3 KOTOPHX NogobHA miuasmatndeckoii memObpane, Yepes onpe-
JefeHHBe HHTepBANEl obe MemGpaHBl CAMBAKOTCA APYT ¢ apyrom, ofpa-
ayd OTBepeTHA AHaMeTpomM T0 HM — AfgepHBEe Nophl. Yepea HHUX ocylie-
CTRAASTCA AKTHBHEIN 00MEH BeUIECTBAMH MEXM(IY AAPOM H LMTOMTAZMON.
Paamepkl Nop NOIBONAAKT NPOHHKATE M3 AApa B MUTOIIASMY Ja@e Kpyn-
HeiM momexyaaM PHE » uwactumam pubocoM.

B agpe xpasurTca HacaegcTBeHHAR HEGOPMALHA He TOMALKO O BCEX
npH3IHAKax M ceoficTBAX JAHHOH KJIETKH, O OpPOUECCAX, KOTODEIE MONA-
HEl NPOTEKAaTh B Hell (HaOpHMep, cHHTes Denka), HO B O DPH3IHAKAX Op-
rapnaMa B OetoM. Wnodopsanua sanmcana s monexyaax JIHK, rotopobie
ABRTAKITCA OCHOBHOH YACTEI0 xpoMocoM. Kpowme TOro, B COCTAE XPOMOCOM
BROAAT paziuunele Geaxu. B nepuos mesay fSeleHHAMH HIETHKH XPOMO-
coMBl OpeicTapagioT coboll ANUHHBIE, 0YeHE TOHKHE HHTH, VBHIETE KO-
TOPEIE MOEOC TOABKO B MNIEKTPOHHBIH MHKPOCKOI.

Cpenaas paunaa monexynol JITHK, cocrasnsmomeit ocHoBy kasmoi Ha
46 xpoMocoM uUeTOBEKA, OKOM0 5 oM. Kag e yIaKOBAHBEL 3TH MOJEKY-
Nl B AApE © SHAMeTpOM Ecero onxoao 3 MrM? Brigenamt werwpe ypos-
wa ymaxoepxu JIHK B xpomocome (pue. 17). Ha nepsom ypopHe IRoiinas
conpais JHK guamerpom 2 BEM HaMaThiBaeTcd Ha DeJROBEIA KoMIOAeK,
cofepsRanmai 8 Moneryn zucmonos — DelHOB ¢ NOBRIIEHHEIM COREPHA-
HHEM NOAMKHTENBHO 3apAMEHHBIX AMHHOKHCIOTHEIX OCTATKOB JH3HMHA H
aprunusa. OGpasyercs cTpyrTypa Amamerpom 11 =M, HANOMHHAMOUIAR
fyenl Ha HuTke. Hasnan «0ycHHA®» — NYKIEOCOMO COOEDHHT OKOJIO
150 map mykaeorugos. Ha BropoM vpoBHE HYRIEOCOMBl CRAMMAKTCA C
IOMOIIBH THOTOHA, OTAHYAKIIErocd OT TeX, KOTOPBIE BXOAAT B COCTAR
nykaeocomel, Ofpasverca gudpursa guamerpom 30 sm. Ha rpersem
VPOBHE YOAKOBKH (POPMHPYIOTCA nNeran, cojepsampe ot 20 000 go
H0 000 nap myeaeorwace JHK. B syerees Ramuoil meTay HaXOQAaTCA
K, KOTOpPHE VIHAKT ONDEfeleHHBIE HYKJICOTHAHBIE NOCASI0BATENbHO-
CTH M TPH DTOM HMEOT cpofgcTeo Apyr K Apyry. Tromusas XpoMocoMa
MISKOMHTAKIIHY ModeT cogeps#ars Ao 2500 nerens. llepen menennem
wnetk Mogeryvasl JJHE yvasaneanTeda, NeTNH VEIAIRBAKTCA B CTOOKH,
XPOMOCOMA VTOMIMIASTER W CTAHOBHTCA BHIHMOH B cBeTOBOH MHKDOCKOI.
Ha sroM, 4eTBepTOM VPOBHE VIAKOBKH KadIad XPOMOCOMA COCTOHT H3
ABYX MAPHTHMHBX rposmamud, HaxIasd W3 KOTODPBIX CONEPHHT IO OfHOH
moaeryie JHE. ¥YuacTor coeIMHEHHA XPOMATHE HOCHT HA3BAHME eHmpo-
aepsi. B menom seymopouennes JJTHK gocTaraer 10% Pro coorBeTeTBYET
TOMY, KAK echuH O HHUTHY aauneoi ¢ OcrasknHcryio Gammio (500 M)
VIAKOBANHM B coMueuHEklii xopofox (5 cm).

B agpax Bcerja NOpPHCYTCTBYET OZHO HAH HECHONBKO AdJphilex
{pue. 11, 9). Haopeimxoe QopMEpYeTCH OUpefeleHHRIMH VUACTHEAMH Xpo-
mocoM; B Hem ofpasyiorca pHOOCOMEL.

fAgpo Gaarofapd HATHYMIO B HEM XPOMOCOM, CONEDIMANNHX HACTENCT-
BOHHYE HHQOPMALINID, BEIOOTHAST (DYHEIHHE IeHTPA, YIPABIANIIEro Boek
MUIHEASATENLHOCTEID H PAIBHTHEM KISTHKH,

Benymasa pone aapa B HacaegcTeenaocTH. Hrak, B Ajpe KIeToK 3a-
HAHMeHEl XPOMOCOMBI, KoTopbie cogepskar JTHE — xpanmanme Hacnexg-
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CTERHHOH HHbOpMammm. Drum
onpejeldeTcd BeIVINAA pPoab
EJIeTOYHOrD AApa B HACTegeT-
BeHHOCTH. [laHHoe BaxkHeiimee
HOMGHeHHe COBpeMernoil Gmo-
JOTHH He NPOCTO BRITEKART M3
JAOTHMECKHNY PACCYIHIEHHAN, OHD
MOKA3AHO PAJOM TOMHBIX OIBI-
TOE. [IpueeseM OgHH M3 HHEX.
B Cpegnsemuom mope ofinraer
HECKOJIBKO BHIAOR OJIHOKISTOY-
HEIX 3eJIeHBIX BOJOpoCchel —
anerabynapuit. Onu cocToAT Ma
TOHKHX cTefelbKOR, HA BepX-
HHX KOHIAX KOTOPHX PpPaco-
-, _, Jarawres muAnyx. Ilo dgopue
A B e e anraoymang  WUAIO PASTASAI0R B3t e
TADYIADHIT.

B HusmneM xoHNe crTefein-
[L4]] all.E:Taﬁ-!..UIHpHI{ HAXOAHTCA AApo. ¥ aue'rﬂﬁyﬂapnn OIHOTD BHIA He-
KYCCTEBEHHO VAAMHIH INIAOKY H AApo, 4 K cTefedbky mogcamuim Agpa,
winievennoe y anerabyrapuu Apyroro euga. YUto ke okasatocs? Yepea
HKOTOpoe BpEMA HA BOQOPOCTH ¢ OOACAMOCHHBIM AAPOM U-ﬁpaau:ﬂ.anach
INAANEA, XapaKkTepHAd JIA TOro BH/AA, KOTOPOMY OPHHAZISHANO Oepe-
chMeHHoe Anpo (pae. 18).

XoTa AApY NPHHALIEMKHT BEIVINAS DONb B ABICHWHAX HACIEICTHEH-
HOCTH, W3 ITOM0, OQHAKO, HEe CAeIVET, YTO TOABKO AAP0 OTEETCTEEHHO
B nepenauy BeexX CBOHCTE M3 MOKOAEHHA B Hoxodenne. B muromiasme
THKHE CYLIECTBYIOT OPraHOMAb (XA0DOIACTH H MHTOXOHADHH), cofep-
sape THE » cnocobubie mepegasath HACAEACTEEHHYH HHDODMAITHK.

Taxum obpazoM, HMEHHO B Ajpe Kadaoil KIeTHH COASDMUTCA OCHOB-
ns HACASACTEEHHAA HHPODMALHA, HeolXOLMMAR 18 PAIBMTHA UEJIOTO
OPTANHAMA O BeeM pasHoobpasuem ero ceolicTs M npuasakos. MmenHo
SNP0 MUpaeT UEHTPANBHVIO POJb B ARISHASX HACTENCTReHHOOTH.

Kax me obcronT gefo v Tex OpraHusMOB, KJeTKH KOTOPEIX He HMe-
et Hoep?

[lpokapuoTel H 3yKapHOoThL Bee OPraHHIMEL, HMEHINHE KIeTOYHOe
CTpOeHME, NENATCA HA JiBe CPYNNEL: npedsadepnste (npokapuoms) B adep-
tbte (ayKapuomet ),

Knersku npokapHor, K KOTODEIM OTHOCATCA DaKTepuH, B OTAHYHE OT
AVEAPHOT, HMEOT OTHOCHTEILHO NpocToe cTpoenme. B nporapmormueckol
KACTEE HET OPraHH30BAHHOrO AAPA, B Hell CONEDMUTCH TONRKO OJHA Xpo-
MOCOMA, KOTODAA He OTHefleHa OT OCTANRHOW 9HACTH HISTKH MemMOpaHo,
i JedHT HeNOCPeACTEeHHO B OHTomaasme. OgHako B Hell Tapme samu-
CAHA BCA HACNEACTBEHHAA HHpopManua GaxkTepHANbHOH KIeTKH.

LluTonmasyMa NPpoKAPHOT [0 CPABHEHMIO ¢ IHTOILIAZMOLN BYRAPHOTHYE-
UKHN KASTOK IHAYHTeAbHO OegHee nmo coctaBy cTpyeTYp. Tam Haxogat-
el MHOPOWMCIeHHBe, Dofdee MenKHe, WeM B KJISTKAX 3VKAPHOT, pHOOCO-
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MEL. PYHEOHOHAJIBHYI POfAb MHTOXOHAPHIE M XJOPONAacTOR B RJISTHAX
NpoEAPHOT BHIINONHAKT CHelHAJBHBIE, JOBOJNBHO HOpOCTO OpraHH30BAHHBIES
MeMOpaHHEIE CHIAAKM,

Kaerkn NPOKAPHOT, TAK Me HKAK H IVKADHOTHYeCKHEe KAeTHKH, II0-
KPBITEI TnasMaTHueckoll smemOpasoii, NOBEpPX KOTOpOR pacnoJaraercs
KaeTouHAs 00OMOUKA HOH CAH3HCTAA Rancyra. HeeMoTpsa HA OTHOCHTENB-
HYHy DNPOCTOTY, NPOKADHOTRI ABTAKTCA THIHYHRIMHA He3ABHCHMBIMHE KJIET-
KamMH.

CpapauressHan XAPAKTEPHCTHRA NPOKAPHOT H 3YKapHOT

IMpuanakn TporapnoTs: DYHAPHOTH
flnepuan oboaouka Her EeTh
ITHE JaMEHYTE B KOAL- Aaepuaa OHEK npeg-
1o (YOTOBHD HASRIRA- CTARAAET coboll JTHHER-
eTed JgxmepudIsiai | HYID CTDYHTYRY H HAXO-
XPOMOCOME) AMTCA B XPOMOCOMAX
K POMOCOME] Her EcTe
Muroz Her Ectn
Meitoa Her Eere
FameTs Her Eere
Murtoxonapis Her Eere
IMaacTuas ¥ ABTOTRO-
poe Her Ecth
| Cnocoll noraoiesms Apcopbnpa  uepes PArouHTO: H ITHHOIHE-
NHLLH KABTOMHYK Memipany | Toa
ITnmesapuTelbHERE BA-
KYOIH Her EcTe
HryTurn Ectn Ecth

CpapHHTeIRHAA XaPAKTEPHCTHKA KIeTOK avkapuor. [lo crpoenuio pas-
JUUHBIE SYHADHOTHUECKHE KISTEH cXoflHel. Ho Hapagy co cXofgcThoM
MEHIY KASTHAMM OpPPaHM3MOB DASIHYHBIX IAPCTE KHBON OpHpOIR HMe-
1TeA  3AMeTHEIe oraHduda. OHH KacalwTceA Hak CTPYETYPHEIX, Tag M
OHOXHMHYeCKHX ocoDeHHOCTEH.

Iaa pacTHTeJbHOH KASTHH XAPDAKTEDHO HAMHYHE DA3IHYHBIX ILJIAC-
THA, KPYNHOH HeHTpAABLHOR BAKYOAH, KOTODAR HHODMA OTOABHTAET ALDO
I NepHpeEpHH, 8 TAKME DACHOJOMKEHHONR CHADYHH MIa3MATHYECKOH MeM-
fpAlLl KISTOYHON CTEHKMW, COCTOAMIEH W3 NeJAKaosel. B KiIeTHax Bmic-
MY PACTEHHE B KASTOUHOM LUEHTRE OTCVTOTEVET LHeHTRHOMB, BOTDEHAN-
HnHeA TOAbKO ¥y Bogopociaedi. PesepBHEIM NHTATEABLHEIM VIIEBOAOM B
IEAETHAX PACTEHHI ABAAETCA HKPAXMAI.

I3 knerkax npegcTABHTENEH IADCTEA rpHOOE KISTOYHAA CTeHKA O0LIY-
HO COCTORT H3 XHTHHA — DOAHCAXADHZHA, H3 KOTOPOTO TAKME NOCTROEH
HUPYIKHEI CHeleT WIeHHCTOHOTHY MHBOTHBIX. HMeeTcd UeHTPANLHAA Ba-
KYiIL, OTCYTCTEYIOT OaacTHasl, ToabKo ¥V HEKOTODBIX rpuboBE B KJIeTOou-

43



HoM UEHTPE BCTPEHMAETCH NEHTPHOMb. JANACHBRIM VIIEBOAOM B KISTKAM
rpuBoE ABNAETCH TIHKOTEH,

B knerxax MKHMBOTHEIX OTCYTCTEVET ILIOTHAA KASTOUHAA CTEHKA, HET
nanerna. Her B usoTHOH KIeTHe M UeHTpaNLHOH Bakyoss. Llentproab
KAPAKTEPHA AMA KASTOYHOIG LEHTPA SKHBOTHRIX KHeTOK. PesepBHBIM
VINICBOJOM B KJAETKAX MHBOTHRIX TAKME ABRIASTCHA TIHKOMEH.

» 1. [Mokamkure cBAsSE CTPOEHMH HAPH © ero MVHKLNEH B KISTHE.

o 2. Kag ™MOMHO QOKAIATH BEIYIOVId DOJL AJAPA B Kietee?

o 3. Huewtes a8 DPHHOHONATEHEE PASHTHA MEMIY NPOKADHOTAMM M
asyrapuoTaMu? I[logcuure oTheT.

I'nasa III. OBECIIEYEHHE KJETOK SHEPTHEH

Jlwboit mAR0l OpraEPaM, KAk H OTOEIbHAA KJISTHA, ABIASTCH OT-
KpniToit cHeremoii, T. e. obMeHHBaOIelics © OKpymaomedl cpemoil pe-
mecTEoM B aHeprreil. Beo copokymHOCTH (EDMEHTATHEHEIN pPeaxUMil of-
ACig BELECTIE, NPOTEKAIIIHY B OPraHH3Me, HASBIBAKT Memaldoiuimon
(or rpesi. «MeTabomes npeppamense). Meraboamasm cocToOMT H3 BIan-
MOCBASAHHBIX PEAKUMA GCCUMUTAYLY — CHHTE3A BHICOKOMOJEKVAADHBIX
cofjiHHeHrl (feAKoB, HYKIEHHOBRIX KHCIOT, NOAHCAXADHAOB, JAHIHIOE)
M duccuMUASYUY — PACLIEIICHHA M OKHCICHHA OPrAHMYeCKHX BRIeCTE,
HAYINHE © NpeBERAICHHEeM JHEePrHH. MEHMH»‘IHIJ,HH, HAZBIEACMAA TaKHe
neTHYecKHM obMeHOM, HepoamoMHa Oes sHepruH, BHAeAAKEica B pe-
BYJALTATE AHCCHMHIAOHH (dHepreTHyHeckoro obmena). JIuccHMBIAUHA, B
CROK Ouepeis, He HaeT Oea depmenToR, oOpPAZYOINMXCA B peayanTATE
nnacTHYecKoroe obMeHa.

Jlwioe npoaeleHHe ERHIHEISATEARHOCTH (DOTHOMIEHHE BOAB M pac-
TROPEHHEIX B Hell HeOPraHWYecKHX COBIHHeHHH, CHHTe: OpraHuvMecKm:x
BEILECTE, PACIHISNIeHHe NOIHMEDOE HA MOHOMEDEI, MeHePAlMA Temia, ABM-
HMEHHe W fp.) HY:/IAETCHA B 3aTpPaTe SHEePrHM.

OCHOBHBIM HCTOYHHKOM JHEDPIHH A BCEX JKHBEIX CYIUICCTRE, KOTOpDLIE
HACEAAIOT HAWY [IAHETY, CAVHT Hepru#d conHedHoro ceera. OpHaxo
HEMOCPEICTREHHD 88 HCNOILIVIOT TOALBKO HAETHH S8IeHBIX pﬂc‘I‘EIIHﬁ, on-
HOKJETOMHBIX BOAODOCTEH, 3eMeHRIX H OVPOYPHBX DaxkTepuii. 3rH Kier-
KM 28 CYeT SHEePIHH CONHeYHOrD CReTa cHocofHB CHHTESHpPOBATE Opra-
HHYECKHE BeIMecTEA — VIVIEROARI, MHDH, GeIKH, HYKJISHHOBRIE KHCIO-
Tel, BHOCHHTES, NPOMCXOAALGHA NPH HCOONL3IOBAHHMH CBETOBON SHEPTHMH,
HAZBIRAWT Pomocunmezon. Opranusmel, cnocobHEIe K (OTOCHHTERY, Ha-
ABIBAKT Homogemompod s,

Hexopaeivp pemecTeaMy 404 (POTOCHHTE3a CAyMEAT BoSa, VIIEKHC-
Al ras armocdwephl 3eMMIH, & TAHME HEODTAHHYECKHE CONHM A3OTA, (ho-
cipopa, cepsl H3 BOJOEMOE H No4BH. HeTouMHHKOM A830Ta ABIAKTCA TAK-
He mogexynnt atmocthepuoro asora (N,), Koropeie yepamsawTcea Gaxre-
PHAMH, HHBYUIMMH B NOUYES H B KOPHeBRIX KIVOeHBKAX raaBHbIM ofpasom
Goboseix pactennil, DasoofpasHuiit azoT DepexogWT OpPH 2TOM B COCTAR
MONEEYIE amMmHaka — NH;, xoTopelil BNOCHAENCTEHH HCOONL3VETCA IS
CHHTEIA AMHHOKHCTOT, Ge/JKOB, HYKJASHHOBEIX KHCIOT M HHHX A30TCO-
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JAepicampy  coeguupennii. Kiaybenpkopsie fakTepnn n GofoBmie pacTeHnH
HYHHB Apyr gpyry. CoBMecTHOS B3aHMOBLINOAHOE CYIMECTBOBAHHE [a:s-
HEIX BHAOE OPraHHIMOB HASBIEAT CHMOLOZOM.

K cuHATesy opraHMYecKHX BelllecTE M3 HeOpPraHHdeckux, Kpome QoTo-
apToTpodios, cnocobHE M HexoTophle DaxTepuu (BOROpOAHLIE, HHTPH] M-
uMpyomue, cepobakrepr W ap.). OHM OCYIIECTBAAKT 3TOT CHHTE3 3A
CcHeT JHePrHH, BLAedAileiica NpH OKHCISHHH HeOpPTaHHHecKHx BelnecTh.
Mx mazmeaor xemoasmompogamu. Ilponece yemocunmesa BRI OTEPHT
uw 1887 r, pyeexum muepoduonorom C. H. Busorpagckmm.

Bee :KHEBRIE CYIECTBA HAled OAaHeTH!, HecNoco0HEIE CHHTEIHPOBATI
OPrAHHYECKHE BEIIEcTBA M3 HEOPraHWvecKHX COeIHHeHHH, HAIBIBAKT 2¢
mepompogamy. Bee MHUBOTHHEE WM 4eNOBeK JKHBYT 34 CUET SAlACeHHOH
pacreEaamMi sHeprin ConHpa, NpeRpAINeHHOH B SHEDPIHE) XHMHYECKHX
cEA3eH BHOBL CHHTESMDOBRAHHHIX ODraHRYecKHX CoOelHHeHHH.

Caenyer OTMeTHTH, 4970 H (POTOCHHTEIHPYIOIGHE B XeMOCHHTEIHPYH-
mipe OpragusMBl TAaRMe cOocoDHE! DONYHATh SHepramn Haarogapda oxuee
JEeHHID OpragpdeckHy BemecTe. OaHaxo reTeporTpopsl DOJAYYAKT HTH Be-
IECTEA HIBHE TOTOBLRIMM, & ABTOTPOML] CHHTEIHDYIOT HYX H3 HeopraHmM-
qeCcKHX CoefHHeHHil.

POTOCHHTESHDYIONIHE KJASTHH, MOTAOIAA YIJIeKHCIBIH ras us atMo-
vipepel, BRIOEAAKT B Hee KHcaopod. o moAeneHMa Ha Hamed oaakeTe
(OTOCHHTEIHDYIOINHX KAeTOK arMmochepa Jeman ObLTa AHMIIEHA KHCAOPO-
aa. C noasiaenmeM (POTOCHETeIMPYIRIINX OPraHHIMOEB NOCTeNeHHO? Ha-
nvtHeHHe arsmochephl KHCIOPOIOM NPHEET0 K BOIHUKHOBEHHN) KASTOK C
SHEPreTHYeCKHM ATNNAPATOM HOBOTO THOA. ST0 ObLAM KJAETKH, NPOH3BO-
JIAL[He SHePrHi0 3a CYeT OKHCIeHHMF FOTOBBIX ODTAHHYMECKHX coBgHHeHHI,
FAABHEIM 00pazoM YIVIEBOLOB H MHUPOEB, NPH YYACTHH arMochepHoro Kmc-
Aopoja B Ea4YecTEe OKHCIHTEeNA. le‘l OKHCTEHHH OPraHHYecKEHX coeqn-
HEHHH BRICEODOMIASTCA JHEDTHH.

B peaynprare HachIeHWs aTMochepel KHCIODONOM BOSHHKIH aapob-
HEBIE KASTKH, CHOCODHBIE HCNOABIOBATE KHCAODOD A8 OOIVIeHHA aHep-
'HH.

§ 11. ®omocunmes. IIpeobpasosanue anepzuu
céema 6 IHEPIUID XUMUYECKUX ceénzell

[lepenie KAeTHH, cnocolHEIE MCHOABIOBATE SHEPIHIO CONHEYHOID CBe-
T, NOABMAMCE Ha S3emie NpEMepHo 4 MApA JeT ToMy HA3A] B ApXed-
CKYIo 3py. 9To 6man ouaHobaxTepHu (0T rped. suHaHoc: — cHEHA). Hx
(cAMeHeNRle OCTATHH OLLIM HAHASHR B OTOAX CNAHIEE, OTHOCHIMHXCA H
HTOMY NepHogy B #Heropus 3emad. Ilorpebomanock eme oxono 1,5 sapn
ACT IS HACKINEHHA arMocdepbl JemMin KHoIODOAOM H BOSHHKHOBEHHA
WPOOHBIXY KASTOK.

OuepnoHo, 4WTO pPOAL PAcTeHH B HHBX GOTOCHHTEIHDYIOWHX Opra-
HUEMOB B DASEMTHH H NOIep:KalNHH EHIHM Ha HANeH [IaHeTe HeRIK-
UMTEIBHO BeARKAD OHH NPeBEPALIAKT 3IHEPIHK COTHEeMHOI() CBEeTa B IHEp-
FHD XHAMHYECKHX CBAIEH OPraHHYecKHX coeaHHeHHH, KOoTOpad JAJese He-
NONBIVETCA BCEMH OCTANBHBIMH HHEBBIMH CVINECTBAMH; OHH HACKIIIAKT
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wrsocipepy 3eMIH KHCIODOZOM, KOTODBIE CAVMEHT 1A OHHCISHWA Opra-
HUUCEKHY BeIIECTE M HMIBIeYEHHA TAKHM choocofoM 3anaceHHod B HEX
SUMHYECKON SHeprHH aspolHBIMH KJASTKAMH;, HAKOHEL, ONpejeleHHALIe BH-
Jibl pacTeRuit B cuMBmoze ¢ asordMECHPYIOIAMA 0ARTEDHAMH BEOJAT TIa-
soobpaaHelil asoT atMochepsl B COCTAB MONEKYJd aMMHAaKa, ero comeil #
OprAaHHYECKHXY asoTCogepHammx GD‘&J‘[HHE‘HHﬁ.

IPosk seleHblX pacTeHHil B DAAHETAPHON MHIEH TPYIHO HePeOleHHTh.
CoxpaHerne H PacliHpeHde 3JeIeHore NOKpoBa JeMIH HMeeT pellailes
MEeHHe A BeeX HHEBRIY CYOIECTB, HACEMAIIHX HAMY DAAHETY.

danmacanMe IHEPrMH cHeTA B OHONOrHYecKHX eaxKymymasaropaxe. ITo-
Tibd CONMHEYHBIX J!}"-.IEﬁ HECCT BOJHBI CBETA [}H.&Hfilﬁ AITHHEL. PEETEHHR C
BOMGILK CEETORBIX «AHTEHHs (3T0 PMIABHBIM 00pazoM MOJeKYAB XJ0po-
thia) NOrIOWAKT BOAHEL cBeTa KpacHoil M cHHedl wacreli cnexTpa. Bon-
1L CHOTA JefeHOH UACTH CHeHTPA XJIo0PoHAN NpPONVCKAET He 3aJepHEH-
wisl, M NOTOMY ¥V PAECTEHHE JeneHerii nper.

C MoMOLIBKY SHEPrHH CBETA MIEKTPOH B COCTABE MOJEKYJIB  XI0P0-
ipuana uepenocHTed Ha Gosee BRICORHH sHepreTHueckuil ypovens. [anee
PP BBICOKOAHEDTETHYECKHH JIEHTPOH, KAK N0 CTYNEHBEAM, NepecKaxH-
e [0 IenH nmepeHoOCHHKEOR JJeKTPOHOB, TEpHA HHE[}I'HKL BHE"PT‘Hﬂ e
KTPOUOR NPH 9TOM PACKOLVETCH HA «3ADAJKY® CBOEr0 poja DHOIOTHHE:
vignx sakryMyaaToposs. He yrayladscs B xuMuqeckue ocofeHHOCTH HX
CUPORHEA, CEAMEM, UTO OJHH M3 HEX — AJeHOIHHTPHMOCHOPHAA KHC-
JUrTi, KOTOPYI0 HAshIBAIOT Tak:e ajeHoauHTpRdochaToM (COKpAIEHHEO —
ATy, Kag yme ropopuaock B § 6, B ATd cogepmarca cerzanHbie
mencay coboit TpH ocrarka QochopHOl KHCIOTE, KOTOPBIE NOpHCOSIHHE-
nw K agercsHHy. CxeMatuueckn ATd momuao onncars dopMynoii:
meiioang— O —D~h, roe B — ocrator dochoproi kMeroTe. B xmME-
Neeieod CBAZM MeMY BTOPEIM H TPeTbHM KOHIEBRIM Quoodarom aamaca-
trei DHEPrHsA, KOTODYHO OTHOAET sJeKTpoH (Takas ocobad XHMHUecKas
eusdal HAoDPAMEHA BOJNHMCTOH AHHHeH). JT0 OpPOMCXOANT B PeayikLTare
TOrG, YTO NPH Oepefade aIeKTPOHOM CBORH DPHEPrHH K ajeHosHHEIHGOC-
thorry (agenocana—P—D, AJD) nprcoeanHAeTca eme oaus doedar:

ATl + <P+ E — AT,

P B — DSHeprHa adeKTpoHa, kortopas asanacaercs B ATd. Ilpn pac-
inetaenun ATD depuenrom agesosnarpudochaTtazoi (ATdr-azoil) xor-
ewoi hocthaT oTmEnaAeTeR W ocBoDOMIASTCH JHEPrHA:

ATO 2TT%0 A Ne+ D+ E

B pacrutensHoi mnerxe sHeprag ATE nenonbayerca Aafn TPAHCHOD-
T BOAR M codeil, ANA geleHHs KJAETOK, POCTA H ABHMHeHHA (BCIIOMHH-
T, KAK NOBOpAYHDAeTcA Beaed za ConHumeM ronoExa OOACOIHYXA).

Jueprua AT meobxoguma Ona CHHTE3A B DACTEHHAX MOJTEKYI IJO-
O3k, KPAXMANA, LWENHA03sl ¥ HMHLEX OpraHmdeckuMx coeguAermii. Og-
HAKO [If CHHTE3a B PACTEHHAX OPraHHYeCKHX BeHIecTE Heobxogum euge
GHH GHOAOrHYecKHil «AKKYMYIATOP*, 3ANACAIINMIN 3HEPrHI) CBeTa. JTOT
AKKYMYAATOP HMeeT TPYAHONDOHIHOCHMOE IIHHHOE HassaHue:| HHKOTHH-
aMuaaneHnHaREYRaeoTHAdocdaT) (cokpamenno — HAJID, npowasocHTes
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KaK «HAZ-3(+). ITO CcoegMHEeHHEe CYIECTBYeT B BOCCTAHOBJIEHHOH BRICO-
iosmeprerudeckoit opme: HAJID-H (DpoHaHOCHTCH KAK eHAM-3(-amis).

MMoTepABiuas sHepr{i0 okHcnenHas GopMa 2TOTO COSqHHEHHA Npeq-
vrasaferT coboii HAJIM® (npomsnocuTen Kak sHag-ap-nawes). Tepaa ogus
AToM BOmOpOAa M oguE anextpod, HAJd-H npespamaerca B HAID ©
BOCCTAHABIABAST VIVIEKHCHAEIR ras (ONpH YYACTHH MOJEKYJN BOABI) A0 TJH-
woast CgH,;05 Hepocraromue npotonst (H') Gepyres u3 BogHO# cpejkl.
B ynpomesHoi (QopMe 3TOT NPOUECC MOMHO 3AOHCATE B BHAE XHMHUEC
1KOro YpapHeHHA:

ECDE +6H2G_FC5H] Eﬂﬂ'*'ﬁ{)z

Oauako NpH CMEMIMBAHUE VIVIEKHCIOTO rasis M BOJOH IUINKO3R He ob-
paszyerca, JlaA aTore HYMHA HE TOJIBKO BOCCTAHABIHEANIAA CHIA
HHAN®-H, so u smeprua ATE n coeqmHeHHe, CBAILIBAKILEE CO,, wo
TOpOe MCMONLIYETCH HA NPOMeNCYTOUHBIX STANAX CHHTE3A [IIOKO3EL, 4
Takme pajg pepmenTop — OGHOMOTHUECKHX KATANHIATOPOB ITOrD MPOILECCA.

doroanz Boxsl. Kaxum ofpasoM B Xoje dorocHHETesa 00padyeTca KHe-
aopoa? leao & TOM, 4WTO DHEPrHA CBETA PACXONYETCH TAKMKE HA pacimen-
JAeHAe MOIEKYJIB BOABL gromonua. Ipr srom ofpasyioTca NOPOTOHE
(H"), anexTpoHs! (¢7) ¥ cBOBOIHHIN KHCIODOL!

2H,0 - 4H* + 4e” + 0,

Daexrponst, ofpasymompeca npu GoTOAHIE, BOCIONHAKT NOTEPH HX
xaopoduatom (KaK TOBODAT, JANOAHAKT <IBPKY, BOZHHKIIYI B XJ0-
podmane). Yacts sAEKTPOHOBE HIPH YHACTHH NPOTOHOB BOCCTAHABINBAET
HAJID® no HAIM-H. Kucnopog — NoGOYHEN NPOAVKT 3TOH DeaKIMH
{puc. 19). Kag BHAMO M3 CYMMADHOrO VpaBHeHHA (OTOCHHTe3A MNIHKO-
il IIPH aTOM BRINEJTASTCHA KHCIIOPOJL

Korga pacTeHHs HCOOMBIVIOT JHEDUHI CONHEUHOTO CBETA, KHCIOpPOA
M He Hy;xeH. OAHAKO B OTCYTCTEHE COMAHEMHOrO OCEEIIEHHA PACTEHHA
craHoBATCA aspobami. B HoumHoll TeMmHoTe OHH NoTpeGiAOT KHCIOPOL H
OEMCIRIOT JANaceHHBe JHEM MIRo3y, QPYKTO3Y, KpaxXMal H ApyrHae co-
CAHHEHRA, YOOgodJAAcE B 3TOM MHBOTHBIM.

Cperopast ¥ Temuopan daszsl dotocunTesa. B npounecce GoToCHHTEIA
ASNHYAIOT CEETOBYH H TeMHOBYw (asu. lpu oceemjenun pacTeHHi aHep-
¢MA CEETA npecbpasyeTes B 9HEPrMK XUMHueckux ceazeil AT u HAJID- H.
DHeprHA FTHX COeTHHeHHH Merso OCEODODM IASTCA H HCOWIb3VeTCA BHYT-
M KJETKH PACTEHHA LA DABHBIX Uenei, B MepBy odepeis ANA CHH-
e3a IEOKOZEI M HHBIX oprapndeckuy coennHenuil. TloatoMy TAKVI0 Ha-
UANBHYI0 CTAIME (HOTOCHHTE3A HASBIBAIOT ceemosdol daszoil. Bea ocpemge-
HMA CONMHEYHBIM HIAH HCKYCCTBEHHBIM CEETOM, B CHEKTpPpe HKOTODOro BCTh
kpacHeie w cuame ayud, cuETes ATD u HAJMP-H B kAeTKe pacTeHHA
ne mpomcxogut. OAHAKC, KOPAa B PACTHTENBHON KJIETKe yie HAKONH-
auck mogexyiasl ATD u HAM-H, eunTes MNIOKOIH MOMET IPOHCXO-
JAWTE B B TeMHoTe, Oes ydactHs cBera. [lna aTHX OMOXMMHYECKHX pe-
HEIMH OCREIEHHE HEe HYH¥HO, DNOCKOIBKY OHH YHHe obecneueHEl SHEPrH-
oif cpeTa, SATACEHHOH B GHOJOTHMHMECKHX +AKKYMYIATOpaXe. DTy CTAAMIO
(poTOCHHTE3A HASEIBAIOT memMuosoil dazoi,
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Bee peakuust QoOTOCHHTE3A NPOHCKXOOAT B XIOPONIACTAX — YTOJALLEN-
HbIX OBANBHBIX HAH Kpyrawx ofpasoBaHBAxy, PACcHOIOMEHHBIX B I1HTO
MIaA3Me DACTHTENBHOH KJAeTEH (KPATHEO O XJOPOMIACTAX Ve TOBODHJIOCH
B § 9. B rammoil knerke HaxoguTca 40—350 xnoponnacros. Xaopoiia-
CTH OUPAHMYEHE] CHADYRH ABOHOA MemOpanoil, 8 BHYTPH HX pPasMoiim
OTCA TOHEHE OAOCKHE MEMIOUKH — MUSaxkouds, TAKME OTPAHHYEeHHLIC
memOpanamu. B Tanakomgax HaxogaTtes xaopodHisl, NepeHOCHHEH G
KTPOHOB M BCe (DEPMEeHTHI, YHACTEVIONIHEe B CEeTOBOMH (aze GoTOCHHTEIH,
a raxse AlD, AT, HAIDP® u HAIDP-H. [JecaTkn THIAKOMAOE NJIOT-
HO yIOMEeHb B CTONOKH, HKOTOPLIE HAIRIBAKT ZDaiaMil. Bo BHYTpeHHeM
NPOCTPAHCTEE MEeXIV TDAHAME — B CTPOME XJOPOIUIACTOE — DAIMELLH-
wreA QepMenTsl, yyacTeEyimue B BoccraHoBneEus CO,; mo ramoxoasl an
CueT PHEPIHE NPOAYKTOR cReToR0H (hassl porocnuresa — AT u HAJD - H.
ChaenopaTelsHO, B CTPOME OPOHCXOOAT PEAKIHH TeMHOBOH dazwm dgoro-
CHHTE3A, TeCHO CEASAHHLIE CO CBeTOBOM ¢azoll, HOTODAA pPAZBEPTEIBACT-
cA B THaakougax. CeeToBad ® TeMHOBAA (azsl QOTOCHHTEIA CXEMATHUC:
CcKH Ha0OpameHs Ha pHceyHKe 19,

Haoponaactsl nmenT csofl cofecTReHHEIR TeHeTHUeCKMHA anmapaTt -
moneryasl JJHE » apToHOMHO BOCOPOHZBOAATCH BHYTPpH HaeTor. Iloaa-
rator, uro Goxee 1,5 mapa ger masan omm Geinn cBODOAHBIMH MHKPOOp-
FAHHIMAMH, KOTOPEIE CTAlH CHMOHMOHTAME KJIBTOK DPACTEHWIME.

® 1. QfsACHNTE, NOYeMY ML OBODHM, Y4TO JHEPrHK I8 HEEIHE  HO
deMae HIHAYAABHO nocTaRnAeT Conuune.

® 2 OfsAcCHHTE, DOMeMy B nponecce OTOCHHTEIA HCOOIBIVIOTCA Yrjae-
KHCTRNE PAS M BOOA, H VEANKHTE, UTO CAVHHT HCTOMHHKOM nodo-
HOTO TPOIYETE (POTOCHHTESA, T. £, KHCIOpPOgA.

3. Kar ceszausl smesqy coboil npodiaessl GOTOCHHTEZA B obecnewe-
HHA NPOJOBONBCTEHEM HACEJEHHA Semian?

* 4, [lowemy nops GOTOCHHTEIE IHEDPrHA NDAZAKILEND HA JHCT COJSHEMHO
ro CEeTA MNepexoddT B JHeprUi, SATACEHHYIO B OPraHHYecKHx co-
CAHACHEAY, ¢ MpPERTRRHOCTRID Boero oxonc 1% 7 Kaxosa eyawpla
GCTANBHON sHepraK?

F 5. BanonnaTe TabaHoy.

POTOCHATES
Pasn Tpoueces, PeaynnTATEL
hoToCHHTEIA OpOMEKGIALIHE NpoIecooR

B 2108 daze

Ceeropasn

TeMuoBad
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§ 12. Obecnevenue knremor Hepzueld 3a cuem
OKUCAEHUA OpZAHUYECKUX Seujecmea ﬁea YHACmMuUR
kucaropoda

Luosorngeckoe oRMelenHe ¥ ropenne. JHRBRe OpraEM3Mel, Hecnocoh-
Nl HCIOJNLIORATE CREETORYI) HEDPTHID, AOMKHE NOJAYVYATE €€ 3a CUer
DIENEACIMA OPrAHHYeCKHY COeIHHEHHIH, OOCTYIAKIIHX HIBHE ¢ ODHIIeH.

HoueMmy IpH OKHCIEHHE O0PTAHHYECKHX BRIUECTE BRICBODOMOASTCHA SHep-
rna? 'lacTe ANEKTPOHOB B COCTABE MOJEKVJ OPraHEHYecKHX COeIHHeHHR
HNXOJIHTCA HA BBRICOKHX SHEPréTHUYECHHX YDOBHAX. JHeDrHA BhicBODOM-
JUETTEH PH IIepeMelle N AIEKTPOHOE ¢ 0pOXT BRICOKOH 3HepPrad HA HH3-
Ko nepreTHdecKEHe YpoEHH ATOMOB HIAN MOJTeHEYJI.

Jlisn roro wrobsel TAKHe Nepexofbl SMeHTPOHOB ¢ BRITEISHHEM IJHEpD-
FHN DPOHCXOIHIE B KJeTHe, HYHHO collinjeHHe HeCKOMLKEHX YCJI0BHH.

1. Heobxoaumo, 4robkl B KISTHE HMEIHCE OPFAHHYECKHE COSIHHE-
s, cnocoDHEIR OTOABATE BRICOKOSHEDPTETHUSCKHE SMeKTPOHBL, T. €. HVH-
He, okl BOKAeTKe OBIIH JOHOPEL daexkTpoHoB. Ilpomece otgaum afex-
TRl HASEIBEARDT oxKHcHIeHHeM. [IpucoegMHeHHE JEKTPOHA H MONeRyIe
WKW NTOMY HAIBIBAIOT BOCCTAHOBIeHHeM. BOCCTAHABMMBANIEECHA COBIH-
HENNE HBAAETCH AKIEOTOPOM MIEKTPOHOE.

2. B EaerTke Do/IHB ORITE AKOENTOPE MIEKTPOHOE ¢ HHIKHMK aHep-
reritiecKEIMHe VDOBHAMEM, cnocoDHEIE 3AXBATHIBATE ANMEKTPOHEL. Taxnm
CHALIEM  ARIENTOPOM SJACKTPOHOE B KISTHE CAVMHAT KHCIOPOI, KOTO-
i, NpHCORIWHAA ABAa anerTpoHa (¢ ) ¥ gea npotona (H'), soccTanas-
amerres go eogil (Hy,O0), Ho aknentopaMm sJQeKTPOHOB CAOYMKAT M H3Be-
et yace Bam HAJIID® 5 HATY (EMKOTHHAMMAAZSHHHIHHVEIEOTHI),
Kol OHH HAXQOATCA B OKHCAeEHON dopme. [IpucoeguHAA anexkTpoHEL,
onn nocerapasrueaoTed go HAIMD-H o HAJIL-H.

d. B mnerxe gosiaHbl ObiTh DepEHOCUHEH 3JeKTDOHOR H YCTPOHCTEA
JUIH SANMACAHHA SHepPI'HH. HED&HW‘IHH&MH WIEKTPOHOER ABAAKTCA CIEIH-

nALRHLe JepMeHTH, 8 +AKKYMYAATopaMus oHeprum — ATD, a Tamme
A1 1 HAIID-H B taxoil boceTaHOBIeHHOH dopae.

Oprapuveckie COeIMHEHHA, KOTOPBE OKHCAANTCA B KIETKE H CAy-
MNT MCKOMHBIME MCTOMHHKAMH JHEPrHM, — 9TO IIABHEIM 06pa3OM M-

Il W YIIEBOARI, NOCTYOAIIHAE ¢ OHOER WM 3aoacaeMble B KJIeTHe
IREHEE.

Buonorpueckoe oEHCIEHHE OpraiHYecKX BellecTE DOXO0Me BO MHO-
oM NA CEETAHHe TOMAHEA B KocTpe HAH Tonxe. [Ipw coeHrammm gpom
MOMICKYAB] [EAN0A036 B COCTARe JpeBEecHHE! OKHCIAKTCH, OTIAKT CEOH
BLCOROIHePTeTHYeCKHe MIeKTPOHE KHCAOPOIY, H DdHeprua GYpHO BRIge-
JrreH BBEfAe Telfa H BCIOBIIIEK CBETAa. Homeunbie OpOAYVETLL CropaHHA
TONAKMBA — OApE BOALL B yraekdciawld raz (CO;).

[lpy GHOMOrHYECKOM OKHCASHHM OPTAHHYECKHe COSHHEHHA Cropawt,
W HOICUHLEIME OPOIVETAMHE ARISIOTCH TAKME BOAA M YIMEKHCIRND raz,
10 FOPEHHE 3TO TPOHCXOTHT MENneHHo, ofUraniero Tenna Het, H BCIkl-
I CEETA MBI IPH 3TOM He HADIHOIaeM.

[Iponece GHONOIHMECKOrD «FOPEHHA: OPOHCKOOHT CTYIEHYATO, H dHED-
Ml ANIBHTPOHOB YVCTEBAST IANACATHECA B HIBECTHEIX YIKEe HAM +«AKEYVMY-

it}

aaropaxs: 8 ATd, HAN-H, HAIIM-H. Ogaako 4acth SHePrUaM adexTpo-
HOB BCE e NPeBPA&aeTcd B TEIJIOBYH) 3HePrHi, KOTODAA He BRpPeiHT
KASTKAM, a4 ODOLIeDHHBAST HeodXOAHMYID AAA MH3HK Tempepatypy. Tloa-
HOoe ORHCAeHMe OpraEuvecHux pemeers B kneree go CO, u H,O npoue
XOAHT TONBKO NPpH YHACTHH KHCIOPOIA. Bea HHCIOPOIA NPOHCKXOOHT 1t
NOoJIHOe ORHCASHHe OPraHHYecKHX BeIIecTE NpH YYACTHH TAKHX aKien-
TOPOR AeKTPOHORE, Kak Modexyiasl HAT™.

Orncaenne Gez ygacTHa kucaopona. Daakomms. [Mockoaeky ognum wi
PIABHBIX BHAOE OHOMOTHUYSCKOTO +TOMAMEA® CAYHAT YINSROALI, Mbl -
CMOTPHM OHOJOTHYECKOE OKHCIEHHME HA NPMMEpPE TOr0, KAK OHHCTAeTCH
B KISTHAX TAKOKOIA M KAK SAMACASTCH [IpH 5TOM SHEpPrHA.

OEHCeAeHHe FANKOZE CONPOBOMAASTCH €8 PACHISMIeHHeM, H DOaTOMY
TAKOH Npomece NPHHATO HAILBATE 2AWK0IHI0M (0T Pped. «TIHKHC:
eAAJKHI B «IHaHes — pacimeniende). I'AHKOAHa — 3T0 HENOTHOS OKHO-
JeHHEe PAOKO3E 083 VUACTHA KHCIOPOLA, KOTAA ARIENTODOM SJEKTPOHOH
caymur HATY, Torga wak nomHoe OxMCIeHHE TIIOKOSBI OPOMCXOIHT MW
VUACTHH KHCIODOIA.

Ha nmepsoM aTane ragKkoIHsa MECTHYTASDOAHAA MOAEKYIA [UOKO3BE —
CeH,,0p pacmeniaeTesa Ha ABe TPEXYIIEPOAHBIE MOASKYIR NHPOBIHO-
rpagaoi kuceaorel (IIBK) — C,H,O,. IIpH sToM OpOMCXOAMT NHIIE HAC-
THYHOE OKHCIEHHEe IAK03b ¢ noTepell YeThipex ATOMOEB Bogopoga (cpan-
Hure: ape monexynw IIBK CH,0,x2=CH,0; n rmoxoay — CgH,,0,).
Sa cueT NEKTPOHOE M NPOTOHOE BOAOPOAA BOCCTAHAENHBAITCHA IBRE MO-
nexynes HAIY, npespamasce 8 gsa HAJ-H, a sa cuer ameprum aaei-
TPOHOE, NEDEHECEHHEIX € BRICOKHX JHEPTeTHUSCKHX VPOBHEH IUIOKO3EI HA
Gonee HHakHAE vpopeH: mogexya HAJT, nposcxogunt obpasoBaHme ABYX
mogerya AT ma AP n docdoproll KHCIOTHL.

Ecam kMcaopof B KASTHE OTCYTCTRYET HAM ero HejoCTATOYHO, TO JIRE
monekyasl [IBE, obpasopapmifecd W3 CMIKOKOZL, BOCCTAHABIAHBAITCH a0
cuer aeyvx HA'H g0 MoNo9HOR KHCIOTH:

2C,H,0,+ 2HAJI-H+ 2H' — 2C,H,0,+2HAJT

Irum JAREPIIASTCH TAHKOMHI. B pe3yasTaTe ﬁEEKHMﬂPDJ'IHDI'D HEIDJTHO-
ro OKHCIEHHA FIHOEOZL O00pASVIOTCA BCOEMO TONBKO JBe mMomeryiasl AT,

Ecnm B KmeTe yie MMEETCA WM e B Hee HAYHMHAST NOCTYIATE
gucaopon, To [IBK He BOCCTAHABIHEBASTCH OO0 MOMOMHON KHCMOOTBHI, & 16
PEHOCHTCA B MHTOXOHADHH, I NOABEDPracTcd OpH VYACTHH EHCIOPOIA
noaHoMy okucaenno go CO, u H,0 (kax npm ropenun). DHeprerHuec-
KMl BRIMIPBID A3po0HONO OpPOIecca, BRDAMKeHHRN B Modexynax AT,
FHAMHTENBHO BRIIINE, HeM MNPpH MNHEOIH2E,

¥ HekoTOPEIX BHAOGE MHEPOOPraHHaIMOB, MHBYHOIHX 03 AoCTyOa KHC-
NOPOSA, HMEET MEcTO TONBKD MIHEOIRE (HanpHMep, ¥ MeTanoOpasymomjnx
DAKTEPHH, KOTOPEIE MKHEYT rayboxo B wiae Bomor wiom ozep). Mp mo-
WEM KODOTHOER BpeMmsa o0xoguTeca Ged KHcIOpoga, H TOrAa KJIBTKH [0-
AVYAINT IHEPIHID 38 CUET IIHKEOIHSA. DBeieTpeif Der gaxce HA HOPOTHHE
JHCTAHOMH MOMEeT BRIZBATE ¥V HAC OJBIIIKY. Dro MOAOYHAR KHCAO0TA, KO-
TopaA O0pAsOBATACE MPH HEeAOCTATHE KHCAODONA, BO30YAZAET NHXATENE-
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il TP M SACTABIAET HAC YACTOo JLIIUATE, YTOOE! HACKITHTE KPOBb
cieaapuofioM H OEHCIHTE MOAOMHYI KHCIOTY.

# 1. CpasHHTe TOpeEHe B OHOJOrHYECKOS OKMCICHHE,
* 2. OxapakTeprayiTe npouece FAMKEOIHIA,

§ 13. Buonozuveckoe OKUCLEHUE NPU YLACMuu
kucaopoda

Huea Kpebea. Huknngeckuii mpounece OHHCJSHHH NHPOBHHOTPARHON
chenrrhl ONMean aErauicknit vuensrit Xane Kpefe. Eernm B wnerey no-

CPVICT KHCJAOPOA, To aHAPODHBIA Npoect — TIHKOAH3 NepexXojHT B
wpobuwii. B arom cnygae [IBK He BoccTaHABNHEBASTCA A0 MOJOYHOH KHC-
i, 11 IEPEHOCHTCA B MHETOXOHADHE (cM. § 9), rie oKHCISeTCA 00 npo-

taeyore yEeyeHoft kucaorst. Ilpn stom ogEa monexyaa HAJT socera-
mmmnnerea go HAJ-H, a ogue atom yraepoga oxuciaserca go CO,
pie, 200, Takum obpazom, #3 Tpexyraeponroii monexyast INIBK — C,H, 0,
sy ered  JRYXYTJIeDOIHARS MOJeRYIa AKTHEMPOBAHHON VHCYCHON KHC-
e, YHEYCHAR KHCHOTA are C,H,0, a ee cl0mHO VOTPOCHHOR aK-
PN IBAHHOE OPOHIBOAHOE, KOTOPOS HASBIBAKT ANETHAKROPEPMEHTOM A,
i coxpaigesno anerai-HoA (or JgaT. <ameryMs — VECYC), MOMHO B
JUPOIECHAOM BHAe BRIpasnTs dopmymnoi C,H,0—SHoA.

My o
ny
AL e

AdD .
e, 26, Buonorsdeckoe OHHCASHHE ¢ YUACTHEM KHCTOPOIA.
gt uuea Kpebca, enpasa — nens nepenoca saepTpomos. [1BK — nmpo-
pnarpanan krenora; AK — angetia-KoA; EpacHER HBANDATE MOJ HOMEDAME
j # — opranMueckMe KMCIOTHL, DepemocAmue B nAkde Kpeboa ocraton
mHenAeMoil yreyeHol Hacaore; [1,—II, — DepeHOCYREH SASKTPOHOE B LEOH

Anerua-KoA, seryvoas B ouen Kpelca, coeguHARTCA © OPraHUYMeciol

kueaoToi (ma pue. 20, — 270 §), KOTOpAS CAYEHT CBOErD poja mepe-
HOCHMEOM OCTATHA VECYCHON kpcenorel. Anerun-KoA, coegunasck co cro-
HM nepeHocuBKoM — &, obpazyer coeguHeHMe [, B COCTABE KOTOPOIO

HAYMHASTCA OKHCIeHHE OCTATKA YECoycHOH ®ueaorsl. [lepememascs 10
(popmenToMy koHBeiiepy nuena Kpefca (Ha pucyaxe 20 depmenri
0003HAYEHEL CTPRJIKAMH HA KOAbLE), OCTATOK YKCYCHOH KHCIOTE NOCTe-
NeHHO NONHOCTEW oxuciderca. Ilpu arom ofpasyeorea ase monexyas CO,
H, B pesvisTaTe poceraHoBidenna HAJIL, wermpe monexynast HAJI-H, »
KOTOPBIX SADACEHA DJHEDIHA BRICOKGOHEDréTHYECHKHX MNEKTPOHOE OCTATHH
VEeVeHOR KHenors. CTPVETVPR DepeHocduroR (OHM TAKMKEe ABIAKTCA op-
FAHMHYECKHME KHCIOTAMHE) H CAMOTO OCTATKA YHECYCHOH KHCOJAOTHL NPH Ipo-
xomAeHHE mo upxny Kpebca mensamrea: B3 coenuHenna | BOSHHKAKT
coeqvEenns 2, 3, 4, 5, 6, 7 u, vaxoren, £, KOTOpOE POTOBO CHOBA TIPH-
COBMHHENTE ocTATOR yEeycHol kmenorsl (AK). Takwm obpazom, wpyr aa-
MLIKABTCA.

CaMplil BaMKHBIH PE3VIBTAT OPOMECCOB, OpOHeXoMANmMX B nurne Kpe-
ca, — obpasopanne Goratwix sHeprmedt momexyn HAJ-H. Ha nocmepnem
sramne 4spobHOrS npolecca, A HMEeHHO B LelH NepeHoca SIeKTPOHOB, 3Hep-
rita mogerya HAJ-H caoysmaT oid cHHETEIA YHHBEDCANBHOTO +AKKYMY-

JAATOpaAr aHepraH — Momeryn AT,

Ilens nepenoca ajdexTponos. Orncanteasnoe docdopuanposanne, Ha
2TOM 2TANe BRCOKOIHepreTHueckue snexTpodst HAJ-H nepemenjawrca
Mo MHOPOCTYIEHYATOH IenH NepeHOCUMKOR, KAK M0 JecTHHUe, HAVINed
sHM3. [lpn nepexoze ¢ sBeiclmedl CTYNEHH HA HHIWYID 2IEKTPOH TepHeT
AHEPrHE), KOTOPAA HCOONBIVETCH AAA O0pAZ0BAHHA BEICOKOIHEDTETHYEC-
woit ceasu B AT,

IMeperocany 2IeKTPOHOR Ha BRICINSH cTyHmeHM coocoleH OepefaThk aje-
krpon Goflee CHALHOMY AKOSNTODY SJIeHTPOHOE HAa HMamed erymenu. Ile-
PEHOCHHK-AKUENTOR CTAHOBHTCA OOHOPOM SJIEKTPOHA, KOUAa HNEpeiaeT ero
eme Gogee CHALHOMY AKDenTopy. CaMbll CHAbHBIH AKIEOTOD JJIeKTPO-
HA — KHCAOPOJ, PACHOJIOMEHHBIH B KoHUe penw (puc. 20, cnpasa).

[Ipr OpoxoEIeHHH BRICOKOSHepreTHueckoro smextpona HAJ-H mo
«CTYNEHBRAMS HTOH IEenH g0 KHCIOPOSA 38 C4eT ero SHeprdad TPH Mo-
nexyasl AP dochopuanpyiores a0 Tpex moaexyn AT,

B pesyasTaTe npHCOSIHHEHHA K KHCOJIOPOJY YeTHIPEX JIeKTPOHOB (€ ),
OpHIIeqmME ®3 [end nepeHoca, ¥ 4ernipex npotonos (H') us BoaHoi
cpegbl MONERVIA KHCAOPOZA BOCCTAHABIHBAETCA A0 ABVX MOJERYI BOOBL

0,+4e +4H* — 2ZH,0

Taxum obpazoM NPOMCXOIMT NOOJAHOE OKHeAeHMe oKoasl fo CO,
(g nurne Hpebca) m H,O (B nenn nepesoca sieKTPOHOB), TAK Ke KAK
eclIH OBl IVIHKOSA Cropaaa B ILIaMeHH KOCTpa, rjae e¢ JHeprad YILaa (5] %]
B renno. OpHako opu OHOMOPHYeCHOM OHHCIEHHH TOABKO YACTE XHMH-
YecHOH SHePrHM# OpespamaeTed B TelJoByR. 3a cH4eT OKHCJAeHHA OJHOH
MONEKYIbl rawkosel obpasyerca 38 monexyn AT, woropele ucnmomabsy-
WTCA B HISTKAX M B OPraEMIMe BO BCEX CAVUAAX, Korga tpedyercA aHep-
rHA; AR JBIGeHNA, TPAHCOOPTE BEINEeCTEB, CHHTE33 HYKJACHHOBBIX HHC-
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Juwrr, (IKOB, YIVIEBOOOB M MHOTOTO JApyroro (B ToM 9YHCAe M oaf yMeT-
mennoi paboTsl, HA KOTOPYH) 3ATpaYHEBAeTCH MHOTO ATD).

thochopuarposanse Al ¢ obpasosasmem ATD conpamenHo ¢ oxme-
Jenies W norpefgeHdeM Kuciaopoga. Ilosromy npomece 3ToOT HAIRIBAKT
ORNCAUMCALHBM  ochopLINpOSaIEeM,

B aeTkax oKHCTENHID NOABEPraldTCeA HE TOABKO IIHKO3IA, HO W JpY-
I CHXapa, a4 TAKMEe JHHPE H HeKOTOphIE aMHHOKMcIoTE. B GonwmmH-
CTHG CAYVISER B DESIVILTATE MHOMOYHCIeHHBIX (epMeHTHBIX NpEeBpalIeH i
vi oTHE coeguHeRRE obpazyviorea anerma-KoA mam opraEueckMe KHe-
s (na pue. 20, A, TIBK » {), wotopile nocrynanT B ousd Kpebea.

Tmium ofpazoM, OKHCTEHHe NMHPOBMHOTDAAHON H HeROTODRIX ADYIHX
GRINIEHYECKHE KHCToT Beger K obpasopamun HAJ-H. Borareie ssHepru-
cii suekTporsl HA-H mocTynaeT B Hens OepeHoca W IO OVTH K KO-

oMY AKNENTORY — KHCIOPOAY OTHAKT CEOK SHePrHI JIH cHHTe3n
A, lukn Kpebea pMecte ¢ HEAbI0 NMEPEHOCA SICKTPOHOD BHICTYIAET
B UK DHEePreTHYECKOrD ¢KOTHAs, B KOTOPOM sCrOPAIOTs DPASIHYHEIE [IH-
e pemectea: B augiae Kpebeca oan nepegawr ceom sepruw HAT-H,

I end IepeHoca INeKTpPoHOB 3a cweT oxpcaeHna HAJI-H obpasyerca
FiN RIEN

MHTOXOHIPHH — 3HepPreTHUYeCKHe CTAHIHH KAeTKH. (YeHb KPATKO O
miroxonapuax Geno pacckasano B § 9. Hanomuwmm, wro sta opramomn-
Al ODUADYHHEBAIOTCA BO BeeX A3po0HBIX 3YVHADHOTHUECKHX (T. e. colep-
WENIMY ApA) KAETHAX: B OJHOKJACTOMHLIX H MHOIOKJETOMHLIX OpPraHps-
MiX H(MBOTHBIX M pacTedHil (Kak bl yxte ynomumanu 8 § 11, B oreyr-
CrHNe OCBEIEHHMA DACTEHHA BegyT o©efA Kak aspo0HBIe OPraHHIMEL).
Buyrpennas MembOpaHa MHTOXOHAPHI obpazyer MHOTOYHCIeHHBIE CHIAT-

[t wpucme. Mexy KPHCTAMH HAXOOWTCA BAIKad Oenokcolep:allan
macen — aampurxe. B MaTpuKce pacnofiomeHEl Ece (epMeRTHl IHELA
[Kpefica, a Ba pHyTpeHHeldt MeMmOpaEe — HIeNbL OepeHOCA DAEKTPOHOR.

B pnonumupery THOAX KAETOK, HA PAsSHBIN HTADAN PASENTHA B Eammoii
IKACTIKE MOXET COOePHATHECA OT HECHOJBKHX MAEcATHOE A0 TEICAYH MHTO-
xonapuit. MuaToxoRapHE HMeT cobCTReHHBIA #IeHeTHYecHMI anmapar,
HMYICTABIEHHEIH KOJABIEBRIME Modervaamu JTHE,

MosHo CUMTATE JOKA3IAHHEIM, YTO MHETOXOHADUR Donee MmBIIHADIA
AT TOMY  HA3AD ObIH  CAMOCTOATENRHEIMH MHEKpPOODTAaHHaMaMu., ITH
ipofilble OPOHAPHOTHYECKHE MHKPOOPTAHHIME! BHeAPHAMCh B axHaspod-
Hide SYKAPHOTHYECKHEE KJASTKH, H B De3VARTATE 3TOr0 BOJHHE BIauMo-
waryHeIl cHMOHO3. 38 MHOTHE MHAJIHOHB JeT HacTh DAKTEePHAJIBHBIX
ol NepeMecTHIACE W3 MHUTOXoHApHansHo#l B agepyio JHE, n smuaro-
KOWJPHE CTANK JABMCHMBIME OT KASTKH-XOSAHHA (KAK M KJIeTKA-X03AWH
or muToxosgprit). Mproxonapuanbsasie pudocomel, Tpamcnopranie PHE
(TPIK) v pan depMesrTor METOXOHADHE OAHMSKH OO0 CTDYETYDE H CBOIL-
CrHIM K DAKTEPHAILHEIM B OTIHYAKTCH OT CXOAHBIX Mo QYHKIHAM CTPYE-
TY[h KOTODBIE COOSPIHATCA B LHTOLTAZME KAETEH-XO3AHHA.

® 1. Kaxosa poih (pepMEHTATHRHOTO KoHBeHepa uukaa Hpeboa?
2. B uem eyre nuena KpeGea?
® 3 Yro Takoe ORHMCIATENRHOE tpocopuanposaHne?
® 4. Kaxor sseprervuecknii sperT NONHOTO OKHCHEHMA TRIOKO2LT
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I'nasa IV. HACJEJCTBEHHAS HHM®OPMAIIHA
H PEAJIH3AIIHA EE B KJIETKE

Opragusmer obIafanT coocofHOCTLE DePEIABATE CJIEIVIONIHMM [OKG-
JEHHAM CBOH NPH3HAKH H ocoDeHHOCTH, T. €. BOCODPOM3BOOHTE cebe no-
AobEBIX. JTO ABNEHHEe HACMEAOBAHHA NPHSHAKOB OCHOBAHO HA Oepega‘i
H3 MOKOMEHHA B NOKONeHWe Naciedcmaennol undopsmayuy. Marepuani.-
HBIM HOCHTEAeM 3ToH HMHGOpPMAINHA ABLATCR moaexvian JTHE.

Ilepenaua HacaeICcTEeHHOH MHBOPMAIHH OT OJHOTO MNOKOMEHHA Hje-
TOK K APY¥roMy, OT OJHOTO OOKOJSHHA OPraHHIMOoB K OOCHedvIOLeMy
ofecnevHBARTCH HEKOTOPBIME QyHIAMCHTANBHEIMHE cRoffeTRamu JTHE. Onn
YABAHEASTCA B KAMAOM MOKOIEHHH EJIeTOE M MOMeT HeonpegedeHHO f07-
ro BOCOPOHIBOAHTLCA 0e3 Kakux-a1ubo naMeneHull. OTHOCHTEABHO pPegRHC
HIMEHEHHA HACTSACTBEHHOH HHQOPMALNE TaKMe MOTYT BOCIOPOHIBOIAHTL-
CA H NePEJABATRCHA OT MNOKONEHHA K MOKOJEHHIO.

§ 14. I'enemuveckaa unopmayus.
Yoeoenue JHE

Opna W3 cAMBIX SAMEHATeNBHMX OCoDEHHOCTEH KHIHH COCTOHT B TOM,
UTO BCE KHBHIE CYIIECTBA XAPAKTEPHIVIOTCA o0IMHOCTEHY CTROSHHA HKie-
TOK M HPOHCXOAAINHX B HHX npoueccos (c. § 7). OOHAKO OHH HMEHT
1 oueHs MHOTO paznmunii. [Jase ocofit oaHOTO BHAA PASTHYAKTCA IO
MHOTHMM CBOHCTEAM H NPHIHAKAM: MOPDOTOTHYecKHM, DHIHOIOTHYSCKHM,
DMOXHMHYECKHM.

CoppeMentas GHONOTHA NOKAIANA, YTO B CBOSH OCHOBE CXOZCTBO M
pagintdHe OPraHHIMOB ONPESenAlTCA B KOHeYHoM cueTe Habopom Gen-
koB. Hem GaMce OPraHMAMBI APYT K APYTY B CHCTEMATHYECKOM IOJ0-
MeHHH, TeMm Oofdee CcXOOHBI HX OBRIKH.

Heroropeie Genxn, BN0IHANIINE OJNHAKOBLE QVEKIAN, MOIYT HMETE
CROOHOE CTPORHHE B KJSTHAX HEe TOABKO DASHBIX BHAOE, HO JAae Gomdee
JaneRHX rpynn opraisamoe. Haopumep, MECYVAHH (TOpMOH DOIMETVI0H-
HOH KeNedsl), PETYIHPYIONHI YPOREHE CAXADA B KpPOBH, GAH3I0K mo cTpo-
eHHID ¥y cobake M uenoBeka. OpgHako GONBIIHHCTEO GeRHOB, BBIIIOJIHAR
OHHY H TY e (YHKIHD, HECKOAIBKO OTAHYAITCH 0 CTPOSHHID Yy pas
HEIX NpefcTasuTensii ogHoro M Toro e EHga. [IpEMepoM MoryT cay-
WUTE DEJKH TPYIOND KpoBM ¥ uejgoBera. Taxkoe pasHoobpazwe Gelkos Jje-
MHT B OCHOBE CHeDH(PHYHOCTH KAMAOr0 OPTAHHIMA.

Haeecrno, 4ro B 3pMTPONHTAN (KPACHEIN KPOBSHLIX HIGTKAX AHCKO-
BHAHOH (OpMB) COepHHTCR Oenok reMoraobHH, KOTODBIL JOCTABIAET
KHCJIODOS KO BeeM KIBTEAM Teld. S3To cnoHb bezon. Kawmapas ero mo-
JEKYJA COCTOHT H3 4YeThIpeX NOMHNeNTHAHHX neneid. ¥ gwoged, crpaga-
HIHX TAMEITRM HACISICTEEHHEIM JadoieBaHHeM — CepnoBHMAHOKAETO
HOI auemMel, pPUTPOLMTE] NOXOXMKH He HA AHCKM, Hak ofbiuHO, a Ha
cepnbl, IIpHuHHA HaMeHeHHA (DOPMEI KIeTEH — B PasiH<auy NepsBHsHOMN
CTPYRTYPE remornofuna vy GoAbHHX M 3A0poBRIX mofed. B gem me 210
paznuyne? B aBvX Ha 4eThpex menell HOPMANRHONO reMordolHHA Ha IIe-
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HHKOJAR KOHCTAHTHHOBHY KOJBIOB (1872—
1540) — oTeuscTEeHHEE F00AOr, HTONOT, TeHETHE,
OCHOBOMOIOMKHEE DSKCIEPHMEHTANLHOTO MOTOSA HeoTe-
nosaERIl B OMomores B Hamed crpane. Boepeme bBe-
CTYVOHA ¢ TeopHell MATPHYHOE PEnpOIYEIHH XPOMOCOM.
Ocroparens MuctuTyra sxcnepasentansuodi Guomorssm.
Brin memumatopoM co3gaEnsa BrecomaHoOrD WHCTHTYTA
IRCHCPHMONTAALHON MeAHWIHHL, HA OCHOBE KOTOPOTO

ENOCASOCTENN O COBNAHA ARAIEMHA MElHIHACKHX
HAVE.

©TOM MECTE CTOMT PAYTAMHHOBAR HEAcHota. [IpH cepmoBmanoRmeTouHOMN
aneEMUH OHA 3AMEHEHA HA AMHHOKHCHIOTY BaapH. Ma 574 aMpHOKHCIOT,
EXAYEIIMXE B COCTAE PeMOTIo0HHA, 3aMEeHEeHEl TONRKO fee (Mo ogHOH B
neyx nenax). Ho sto DpHEOAHT B CYIUECTECHHOMY H3MeHeHHI) TDeTHY-
i W ETBEPTHYHOR CTPYRTYDRI OGefKA M, KAK CIAEOCTBHE, K HAMCHeHHID
theapmbl W HApYIDeHHD yHEEDuH sprTponnTa. CepNOBMIHRIE SPHTDOMTED
oo CHPpABAHITCA CO CBOER aagatdell — NepeHOCOM KHCJI0DOIA.

JANK — marprua ana cumtesa Geaxos, Kakum me ofpasom B apm-
PRHHLWTAY  3A0POROTG YefoBeRs 00pAIvVIOTCA MHIJUIHOHBL HASHTHYMHBIX MoO-
Aciys remornofBHa, Kak DpaBHao, Oes eHHON omHOKH B pachofose-
nmn amuaoEHcaer? [lowemy B aprTponmTax GOABHEIX CEpPIOBHAHOKIETOMH-
nodi nHeM#ael Bee MOTeKYIAR reMoraobHHA HMenT OHY H TY e olmHiky
nooHOM M TOM e mecTe?

Jlna oTBeTA HA ITH BONPOCH OOPATHMCA K NpPHMEDY ¢ KHHTMONCUATA-
taen. YueGHHK, HOTODBIH Bbl AepsdUTE B PYKAX, H3ZAH THPAMOM 1 3K-
semusAapos. Bee 7 HHEr oToedaTadsl ¢ OfHOrO wmabnoHa — THOOrpad-
CIOH MATDHIEL, MOTOMY OHHM COBEDIUEHHO OIHHAKOBLI. Ecaw Ol B Ma-
TPHILYY BEPAnack omWAOKa, To oHa Owlda Ok BOCOPOHZIBEOEHA BO BOEX
SHEGICMILTAPAX. Ponw MATPHIOL B HISTHKAX MHBRIX OPTFAHHIMOB BBINIOJHA-
wrr moaexyasl JTHE., THE kampoid xaeTeH HeceT HHQOPMALDHI0 He TOIb-
K 0 CTPYKTYPHEIX Oeflkax, ODpelelfilnIMx (OopMy KISTEH (BCHOMHHTE
SpMTpOLRT), HO B o Beex Oeaxax-depMenTax, GenkAX-TOPMOHAX H JApY-
"X Deaxax.

Yrnepoaw ¥ AunHAn ofpasvioTed B KJASTKe B DE3VIRTATE CAOMKHEIX
AMMHMECKHYE DeAKIH, KAMIOAR M3 HOTOPHRX HATAIMIMDYETCH cBOHM OGex-
wom-hepmenToM. Bruagea mudopmanmneidi o Qepmentax, JHK nporpammm-
T CTPYRTVEY H ADYIHE OPrafdyYeckHy CcoelHHeHHi, 8 Takxe YIOpaBs-
AHET NPOLMECCAMH HX CHHTE3a B paclienjieHHd.

lNocronery monerynm JJHEK spnsiorca MarpuoaMm oiaf CHHETE3A BCEX
Geawos, B JJHKE saxnouens HudOpMALHA O CTPYKTYPE H IeATelLHOCTH
HASTOK, 0 BCEX NPHIHAKAX HAMIOH KISTHKH M ODPragfaMi B IEJIoM.

Kaxarpifi Gelok OpeIcTABASH OSHOH HAH HECKONBKHMH IOAHIEITHI-
HEIMH enamy,. YyacTox monexyasl JJTHE, caysamypil Matpuoed oa8 cHH-

T

Tesa oAHOH NOIHOeNTHAHON menm, T. €. B DOJk-
IMHCTEE CAVEAER OfHOTO Oeaka, HABLIBAWT Ze-
nosm. Kamaaa monexyna JJTHE cogepsur muo-
MecTBO pasHeIX reHos. Bew RHEpOpMaDHI, 3a-
waouenayo B moaexyaax JIHE, Haswsaor
sememuveckoid. Hgea o ToM, 4T0 MeHeTHUYeCHAR
pHpOPMALTHA IATHCAHA HA MONERYIAPHOM YDOB-
He ¥ 4TO CHHTe: (GeJKOB MIET OO0 MATPHYHO-
MYy OpHHUHOY, BOepeble OeLIA chopMyIHpoBRa-
Ha eme B 20-x rr. XX B. BBLOAKIIHAMCH OTe-
yeerperHEbM Ouosiorom H. K. KoasnoneiM.
¥apoenme JIHE. Monerynm JIHH ofnama-

KT MNOPASHTETLHEIM CBOHCTBOM, He NPHCYIUHM

nu ofHol mpyroff M3 M3BeCTHEIX MOJEHya, —
crnocobHOCTED K yaAsoeHnio. Uro npegcraBaseT
coboii npouece yapoenua? Bul nomaMTe, 4TO

neofigaa coupans JHK nocrpoema oo OpHHE-,

UHOY KOMILIEMeHTapHooTH (cM. pue. 7). Jtor
e HPHHUOMIO JeHHT B OCHOBE YVIBOEHHA MO-
nexya JHE. C noMomslo cnenmansHEX §ep-
MEHTOB BOAOPOJHEIE CBASH, CKpPelIARIHe HH-
e JIHK, paspuiBatoTci, HATH PACKOgATCA, H
K KEI0MY HYREJEOTHAY HAMIoH H3 9THX HH-
Teil DoCHAelOBATENRHO IPHCTPAREBAIOTCA KOMILIE-
MEHTAPHEIE HYKJASOTHb. Pasomegmmuecis HHTH
MexogHoR (MarepruckKoii) monexyam JJHE ae-
JNAKTCA MATPHYHBIME — OHH 3404107 MOpAJOK
paAcHOIGKEHHA HYKISOTHIOB BO BHOBE CHETE-
supyemoii menw. B peayabrare AelicTBHA CIOMK-
noro HaGopa QepMEeHTOB NPOMCXOAHT COETHHE-
Hite HYKJIeoTHaos apyr ¢ apyrom. Ilpm asrom
ofpaayiorea Hosee auti JJHE, xoMnaemenTap-
Hele HKAMOOH Hs pasoefinHicA  mened
(pre. 21). Taxnm ofpasos, B pesyasTaTe yi-
pORHHA COZHARTCeA ABe ABoitusle cnupans JHEK
(IouepHHE MOJEKYIR), KaMIaAd H3 HAX HAMeeT
ONHEY HHTh, MOIYVHEHHVH) OT MATEDHHCHOH MO-
AeKVAbL, H OHY HHTh, CHHTE3HPOBAHHYD BHOBD.

[Tponece MATPHYHONO CHHTE3A NHEK, oecy-
ueeTeaaeMerl depmenranmu JHE- noAHMepasa-,
MH, HASKIBAIOT Peftiuxaiueil.

Noueprue monexyin JHEK #auuem ne oras-
YAKTCH OPYE OT OPYTa H OT MATEDHMHCKON Mo-
JERY AR, Hp}i HelleHHH EAETHEH ,ﬂ,ﬂ‘lepHHE M=
nexyant JHK pacxogarcea nmo asyM obpaayio-
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HMMeR  KIeTKAM, KAMGIAA M3 KOTOPHX BCIASOCTEHE 5TOr0 OVAET HMETh
TY e HHQOPMAUHI, KOTOpad COJepiKaNachk B MaTepHHCKOH kaeTke. Tak
K PRHE aTo yuacTeH smonexyva JHEK, To gse gouepEme wmeten, ob-
[HEIVIOIHECA OpH AeJIeHHH, HMEKT OJHHAKOBRIE IeHEL.

Ianean KAeTKA MHOTOKIETOMHOTD OpraHdaMa BOZHHEAST H3 D.EI;HDI'?I
anpuynnesoil KJIETHH B peayikTaTe MHOTOKDATHRIX fAefeHuil, nostomy
e KNeTKE OPraHdsMa HMEenT oJHHAKOBEIH HaGop renos. Cayuaiino sos-
nitinan omuéKa B reHe 3apoJmmeBoid KIeTEH OYIeT BOCHPOHIRENSHA B
Fenax MMJIJHOHOB ee notoMieos. Bor moueMmy Bee SpHTPONHTE GOJLHOTO
CePIOBHAMOKISTOUHONH adeMiel HMERT OJHHAKOBD +HCOOPYUeHHEIH: re-
smorsobun. Jletn, BodnEee anemuedl, MOAVHAIT «HCOODUCHHEIEs MeHED OT
pegirenei depes X nonoesle KaetkH. Hedopmanns, sakioueHHAS B
JIWK waeror (remermdeckas HHQODMAaNHA), DEPETaeTCA HE TOARKO H3
KACTEH B KISTKY, HO M OT pogauTened ¥ geram. (Ilogpodoo of asrom Gy
Jgurer pacckaszaso B raape VIL) PFen seagemen edunuyeii zepemuvecioir,
Wil paeredemaernoil, undopmayuL.

Tpyano, rAags Ha THNOrpagCKYe MATPHIY, CYAHTE O TOM, XOpoluas
il wioxas Keura Gyper nmo Hell manevataHa. HemoaModBO CYAHTE B O
neeTRe reHeTHYecKoi HHbopManH 0o TOMY, ¢XOpPOMIMils MM e [L00-
sodie reH MOIVHHJIH TMOTOMKH [0 HACAEACTBY, A0 TEX oop, MOKA HA OC-
nenet DToit MEbGOPMANEH He OVAVT NOCTPOeHB DEIKM M HE pasoBbeTeA
I OpraHaaM,

» 1. Kakue pemecTra OBVEAORIHBAIOT HHEANBHAVATILELIE DAITHYHA op-
rassaman’?

» 2. MoseT TH IaMeHA OJHOH AMHEHOKHCIOTHE! B HOJMHISNTHIHON IIEITH
CHaAzaThcA HA PyEELEH Genra?
» J. Kak 8w nonumaere dpazy: sMonexyae JJHE — maTpuunm gas
cHHTesa GenxoBs ?
4, Karoll NpHHOHED TeXHT B OCHORE VARORHHA mMonexyn JTHE?

3. OauHEakoBa A8 reHeTHHeCKAd HHQOPMAIHA B KJIETKe Oe4YeHH H B
HEPBHON HKASTHE OJHOTC M TOMe e oprapmasa?

Te

§ 15. Obpasosanue ungopmayuonnoi PHE
no mampuye JHEK. l'enemuveckuil xod

Tpanckpunuua. K pubocoMam, mectam cHHTeza 0enkoB, M3 Agpa mo-
CTYIAET HecyVInHi HEQOPMALHI0 OOCPefHHE, cnocobHBI nOpofith uepes
nispht Afepnoil obonours. TARMM DOCpeIHHKOM ABRTASTCA HHpODPMALHOH-
nng PHE (mPHK). 910 ogHouenmodedHas MOJIeKVAa, KOMILIEMeHTAPHARA
oot euTe Mogeryasl JITHK (em. § 5). Coenmanenwiii (epment —
PHK-nomimepasa, aepurasces no JHE, nogfupasr nmo npEHUBNDY Komiie-
MEHTAPHOCTH HYRASOTHALL H COSIHHAST HX B eIHHYK nemoury (puc. 22).
llpouece obpasonasua HPHKE wasmieaetes mpancexpunyuei (0T nat. «Tpanc-
EpriinHos — nepenucuipaEne). Eenw B HpTe JHK cromT TeMHH, TO mno-
Jumepasa sramdaeT B nene nPHE agennn, econ cTOHT ryasdE — BEIIO-
uper uwrosuH, ecan B JJHK cront agenusn — prmwouaer ypamuit (B co-
crng PHRK #He Bxogur THMBH).

llo anwne wamgan us smogexya wPHE s coter pas wopoue JIHE.
Huipopmaugnonraa PHK — wxonna me peeit momexynm JJHE, a toawsko
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PHE-nonumepasa

Pue, 22, Cxema ofpazopanna #PHE no marpune JTHE

HACTH ee, OJHOTG TEHA MAH TPYNOBRl PHAOM JeKAUX CeHOB, HeCcyUIHX
WHPOPMAILIID O CTPYETYDe Oeaikos, HeoOXOAHMBIX 1A BbLIDOTHEHMA o4
ol (hyEKIHH. Y ODPOKADHOT TAKYH IPYNOY TeHOB HAZLIBAKT OREPOHOM.
(0 Tom, kKak reHsl obBeIHHEHR B ONEPOH H KAk ODPFrAHHIOBAHO YOPAaB-
JNeHNe TPAHCKpPHNIUMed, Bl npoutere B § 17.)

B mawame Kamaoil rpyOOR TMeHOB HAXOOHTCA CROErD pOAa NOCANOM:
nasn naomaaka ana PHE-noapmepase — nposomop. 9to coenuguieckas
nocaeoBaTensHocTs Hykaeoringos JTHE, kotopyio depmesT syaHaeTs bna-
rogaps xuMuueckoMmy cpogerny. TolbKO NPHCOBIHHHMBIINCHE K NPOMOTO®
py. PHE-nonuMepasa emocoGua Havath cumTes mPHK. B konne rpynmbt
MeHOE (PEPMEHT BOTPedYaeT CHIrHAA (OOPeJeNCHHYH HOCAef0BATENLHOCTh
HYKJIEOTHA0E), 03HAYAKINHA HOHeN, NependckiBamud. [oToBaA uPHEK or-
xognt or JHEK, mokmgaer Agpo M HANDABISeTCH K MecTy cHHTesa Gen-
woe — pubocoMe, pPACHONMKEHHON B OUTOILIASME KIACTHH.

B kierke IeHeTH4ecKad WHQOpMaunna nepefaercA Omarogapa TpaHe-
wpunonn or JJHE x Seany:

JHE — uPHK — benox

TenerHueckHi Kog u ero cBojicrBa. Penernveckas HHQOPMAaLHA, ©O-
nepwamtagca 58 JHE u 8 wPHE, saxniouena B mocnefoBaTeAbHOCTH pac-
HOAOMEHNA HYRJISOTHAoB B Monexynax. Kaxum e ofpazom HPHEK xo-
Jaupyer (mmgpyer) NepBHYHYI0 CTPYKTVRY OelkoB, T. & OOPAAOK pacmo-
godceHERE amuHoEHenor B Hux? CyTs Hoga 3JAKIIOUAETCH B TOM, HTO
NOCTEAOBATEIBHOCTE PACTONMGKEHHA HYHEJASOTHIOE B #PHK onpegenset
NoOCHaAenoBaATeIBHOCTE PEGDDJIID}KEHHH AMHHOKHCIOT B Delaxax. B‘I'DT K

HASBIBAIOT 2EMEMUYECKUM, €r0 DACIIH(pPOBEA — OJHO H3 BRJIHKHX J0-
crixenuil Baykn. HocureneM resernydeckoil nadopmanun aengerca [THE,
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1y TAK Kak HemocpegcTEeHHOE VYACTHe B CHHTese 0elka OpHHHMAeT
ul’llK — womma opmoit wz marelt JTHK, To reBeThmuecknil Koo samumcan
nn sxuseikes PHE.

HKopg tpunaetren. B cocras PHE exopar 4 mykaeorupa: A, T,
I, ¥. Eean ofosHauuTe OHY AMHHOEHCIOTY OJHHM HYKJISOTHAOM, TO
MIDKHO 3AMMHQPOBATE AHINE 4 AMHHOKHCIOTEI, Torjga kak Hux 20 u Bee
ol MeNOIBIVIOTCH B cHHETede GenkoB. IBvxOVEEBEHHEIR KO NOIBONHI OLI
windipposats 16 aMuHokHCAoT (M3 4 HVEASOTHIOB MOMKHO coCcTaBuTe 16
[HERTHUHBIX KOoMOHMHALKEN, B Kasoil 3 KOTOPRIX HMeeTcAa 2 HyHEJIeoTHIA).

B npupoge e cymecteyer TpexOVKBeHHBIH, WM TPHOJISTHEIH, KOI.
Jro ozHavaer, uro kamgas wa 20 amMpHORHCTOT samudpoBRaHs DOCTeNo-
ETENBHOCTRIY & HYRJISOTHIOB, T. €. TPHIDIETOM, KOTOPBIA NOJvVYHa Ha-
snanne wodon. Ha 4 ayxaeorwaos Mosno cosgare 64 paanuunbie Kom-
GunauMK, no 3 HYEIeOTHAA B Eamacil (4%-64). Sroro o uabLITROM XBa-
e pan kogupopanua 20 aMmMHORHCIOT, H, Kazanock OB, 44 TpHnaeTa
minsTed aEmEEME. OaHako ato He Tar. [Mout Kampgasg aMHHO-
iucnoTa mWMHppyereca GoJdee YeM OJHHEM KOoZoHOM (0T
2 o 6). Jro paapo B3 TAGMHILE FeHEeTHYECKOro KOJAa.

TabaHuma reHeTHYSCKOT0 HOTa

AMUHOKHCIOTA HKoaupyiolmme TPHILISTH — KOAOHE
Asnnun romy T roma ror

Apcuiue Ory Ori mora III'T ATrA AT
Aciiaparas AAY  AATL

AcnaparmHoBaA

KWCIOTA TAY¥ TAIl

Banwnn V¥ TI¥L TI¥ya TI%r

Luensamn LAY ILAIL

nwnnn ITY ITH ITA TIIT

Iayramun IMAA  LAT

I"nyrammnuosasn

KHCAOTA raa TAT

Mnoneiinun AYY AVI[L AVA

Jlefinun o¥y LI¥LO II¥A VT ¥¥A ¥¥T
R RN AAM AAT

MerHoHHUR AYT

[poaun LY L A ouor

Cepun YI¥ VILHII ¥YIA VI ATV AT
"Faprozrers ¥AY V¥AIL

Tpeouun AITY AL AITA AT

Ferwmeadian ¥IT

e aaiimrns Y¥Y W¥VIL

[Lacrenn ¥V  ¥TIO

duakn npenmmanna | ¥FTA VAT  ¥VAA
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Koa oarnoznayen Komawl Tpunaer mudpyer ToAbKO OJHY 8Mu-
HOKHCIOTY. ¥ BCeX agopOBLIX JHel B redHe, Hecyigesm wHbGopmaimmm off
oproil w3 meneil remornofnmsa, Tpunner TAA mam FADL, ecroamuii ua
[IECTOM MECTe, KOOHPYeT MIYTAMHHOBY) KHCIOTY. ¥ GOJMRHEIX CeprORW-
HOKJETOYHOH AHeMHeH BTOpPOH HYKJIEOTHZ B 3TOM TPHIIETE 3aMeHen
na ¥. Kax Brapo mu3 ralnnoel reHeTHYeCKOre Homa, TpHoiaetel T'VA nawu
I'¥T', xoTopeie B STOM CcAVUae O0pDASVIOTCS, KOTHDVIOT AMHHOKHCIOTY RBA-
A, K deMy OPHBOAHT TAKAR 3AMEHA, Bhl 3HAETE M3 NPEIBIVINEro a-
parpada.

Me#pagy refaMid MMEWNTCH 3HAKH NDpenHHAHHA Kaw-
il reH Koaupyer ojHy noamnentiiHyo umenouxy. Ilockoiexy B pajie
cayuaen HPHK sapasercs konHeill HecROABKHE reHOB, OHH JOJHHBD OBITH
oTgeneHsl gpyr or gapyra. IloaToMmy B reHeTHHecKOM KOJe CYIIECTBYIOT
TPH CHENHANEEEX TpHmaera (FAA, VAT, ¥TA), ramaelil H3 KOTOPRIX
0003HAYART TMPEKPANIEHHE CHHTE3a OJHOH nonmnentHoHod menw. Takum
00pasoM 9TH TPHILIETH! BROMIHAKT (YVHEOHID 3HAKOB NpensHaHAs. OHM
HAXOIATCA B KOHIE HAXIO0MD eHAa.

BHyTpM reHa HEeT 3HAKOB OpenuHaHduA [lockonsky re-
HeTHYeCcKHl Kog nonoledH A3nKy, pasfepem sT0 ero cBOMCTBO HA OpHMe-
pe TAKO, coCTARMEeHHOH Ha TPHOAeTOR, (pazei:

WHT OB KOT THX OB COp MHA MHE TOT KOT

CMEICT HADHCAHHOTO NOHATEH, HECMOTPA HA OTCYTCTEHE IHAKOR Npe-
nuHanuda. Ecan ke Mel yOepeM B DEpPEOM CHOEE OJHY OVEBY (0fHH HYEH-
MeoTH)] B eHe), HO YHTATE OyOeM Tak:ke TpoHKaMH OYKEB, TO DOAYVYHT-
i DeceMBICTHIAL

wafl BLAK OoTT MX0 BAC epM HAM HET OTE OT

BecoMBICAHIA BOSHMEAST W NDPH BROAJSHHH OJHOMO MAH ABVX HYH-
JNeOTHAOE HA I'eHA. BEJI'UR, Hﬂmpblﬁ CHHTHIBASTCA ¢ TAKOIO «HCOODYMeH-
HOro» TeHA, He OvaeT HMeTs HEYero obmero ¢ Tem DeNIKOM, KOTODBIH
KOAUPOBANICA HOPMAIRHEIM rempom. Ilostomy resm B menn JTHEK mmeer
CTPOro MHECHPOBAHHOE HAYATO CUNTEIBAHHA.

Kog yumusepcanesn. Hog egun gas mBeex smuBymux Ha Semae
cymects. ¥ OakTepHit W rpuboB, IMAKOB H MXOE, MYPABEA M JATVIOKH,
OEVHA M NeIHKAHA, YepeOaxH, JOMIATH H 4YeJ0BEeHA OJHH H Te e TpHO-
JeThl KOTHDYHT OJHH H Te XHe AMHHOKHCIOTHI.

® 1. Kakoii mpHHIHD J8#HT B OCHOBE TIpOIEccAa cHETesa HPHE?

® 2. Uro massieaoTr rederideckum xogom? [lepeuncinte ocHoBHEE cBO-
CTBA FeHETHYECKOrD KOIA.

* 3. ObpAcHRTe, MoweMy cuHTes DENHA TPOMCXOOHT HE HENOCPeNCcTHEeH:
o no smatpeae JHEK, a no aPHE.

* 4. Hemonkssya talauny redeTHUSCKOTD Koma, Hapucyitte yuactor JHE,
B HOTOPOM 3JQHOAHMPOBAHA BHEQOPMANNA O cIegymeld nocnegosa-
TEALHOCTH AMHHAOKMCIOT b Oelke: — APPMEHH — TpuoTtodam —
THPOIHHE — THCTHARE — (eHHEIAJAHHE —.

61



§ 16. Buocunmes fenKkoe

ICnie yie BBLTIO CHAIAHO B & 15, wadopManHOHHAR FHE, necymad
Ut HA O nepBHYHON CTPYRTYPE GeNMROBLIX MONEKY/I, CHHTEIHPYETCH B

ype. 1Tpofiga 4epea HOpHI ajepuoi ob0A0MKH, uPHE zHanpaslfeTcd K
sgfoenmin, TAe oCyIECTBAAETCH paciapoEKa reqeTHuUecKoit HMHOpMa-
T nepesoj ee ¢ «AIBIKAs HYKJIEOTHIOB HA +AaBIKs AMHHOKHCIOT.

AMHHORHCIOTE, M3 KOTODHIX CHHTEIHPYIOTCH fearH, AOCTABRMAKTCH K
puiioromanm ¢ IOMOITER cnenmansaerx PHE, HazplBAeMBIX mparcnop-
sy (tPHE). 97th nefonbiiMe MONERYILL, cocroamue Ha T0—90 Byk-
P08, CrocoDHEL CBOPANHBATHCH rakiM obpasoM, uTo obpAIYIOT CTPYRS
1y pl, HANOMHHAKOIHE DO ipopme JTHCT KIeBEpA. B miaeTHe HMCETCH CTOML
v e PASHEBIX  THOOR rPHE, CcKOARKO THOOB KOAOHOB, mu{pyIomax
gamuioneaoTe, Ha BeplipHe KAMA0ro samneras TPHE nMeeTca nocie
JUHEITEBHOCTE TPEX HYRJIeOTHA0E, KOMIJEMEHTAPHEIX HYKRTEOTHIAM KO-
e WPHE. Taryw NocAefoBaTeNbHOCTE HYRISOTHIOR B CTPYHTYDE
PHIE nassiBAKT AHMULKOTOHOM. CrenalbHE QepMeRT ¢y3HaeTs aHTH
e Mo I pHCoeIHAeT K euepeliky JHCTAa# 'I‘PHR HE HAKYH YTOLHO, a
GUPIEHHYED,  $CBOK amuHEoEHcaory. B aToM COCTOWT fepablil Aman
canrren DenkKa.

JLan Toro 9T0Db AMPHOKHCAOTA BRIWYMHIACE B NOJTHOSNTHIHYI0 Lelb
feonicn, OHa IOMKHA OTOpBATBCA OT +PHE. Ha smopom zmane CHHTEIA
femen TPHE BRIMOJHAET pyHEING OepeBoIHHEL ¢ 4A3LIKAY HYKISOTH-
[ Nl eAZBIKe AMIHOKHCIOT, Taxoil nepesoj NPOMCXOAHT HA pruboco-

YyacToK | YyacToK
BeINONHEHHA nony4eHHA AHTHMKOQOH —*
\NPMKA3A | yomanasl o
HWPHK z T 4
-L-A-A-
_ﬂ
HanpaBnexue
ABAMEHHA
WPHK < b, €— BHTMKOQOH
% Paznbie TPHK
€O CEOUMM
AMHWHOKMCIIOTaMM
Pacrywa
uenk

Pue. 24, Cxewma GHOCHHTESR Beara
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Ppe, 24, CanTea Deakols HA MOTHCOME

me. B Hell umesTcA ABA yyacTKA: HA OJHOM +PHE nonyuaerT HOMaHLY
or wPHE — aHTHKOQOH Yy3HAET womoH, Ha APYTOM = BEIIOJHAETCR npH-
ka3 — AMHHOKHCAOTA OTPHBaeTCH OT TPHE.

Tpemuit 3marn cHHTesa GefKa SAKMIYAETCHd B TOM, WTO (EPMEHT CHH-

TeTAsa NPHCCEAHHAET OTOPBABLIYVIOCH or TPHE aMHHOKHCIOTY K pacTy
mieil DONHAenTHAHOH LenH. HudopManioHHan PHE HenpephlBHO CKOJIE®
auT o pudocomMe, KasAEii TPHIJIeT CHAauana nonajaerT B NepBsld YHAC
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oK, rae ysuaerca aatHofodom TPHE, sarvem ma sropoii yuacTor, Cio-
A e nepexognt TPHE ¢ npreoenprennoi x meil AMHHOKHCIOTOH, 3J1ech
IMHHOKHCIOTED OTPHIBaKTCA of TPHE n coegunsiores apyr ¢ gpyrom e
TO MOCIEAOBATENRHOCTH, B KOTOPOil TPHO/ETH CAEAVIOT OGMH 3a Apy-
rum (pue. 23).

Korga ma pufocome B meprom YHACTEE OKASRIBASTCH OJHH M3 Tpex
TPHILIETOR, ABNAKNITHYCA SHAKAMH HpellHHaAHHA MeMLIY reHaMH, 37O 03-
nataeT, 4T cHATes Geaka aapepmen. Iotosas NOMHOENTHAHAA Lelk oT-
XIJIHT 0T PHOOCOMBIL.

ITpouece cupresa Genxonoii MOJeRYIsl Tpebyer Goasmmx satpar BHED-
riu. Ha coepnmenne xamaoll amumoknciors ¢ TPHE PACXOVETCH 3Hep-
rid ofHOoH Mogeryaw AT, Cpeammit no pasMepaM Ge/I0K COCTOMT H3
MM} AMHHOKHCIOT, CIENOBATENRHO, CTONLKO e Mogeryn ATD pacmen-
AHKTEA B Opotecce ero cuaTesa. Kpome Toro, sHepris HeckompRmHX Mo-
necieyi ATE mymua ana aemscenuna wPHE no pubocoMe,

Ilas yBenwuenna nponasogcTea Oenxor mPHE uacro OOHOBRDEMEHEO
HPOXIVINT He 4Yepes OAHY, A 4eped HecKoNbKo pHBOCOM MoCaeqoBaTelh-
no. Takyio cTpykTypY, 00BeAHHEHAY ofHol Moaexyiaoli uPHE, maamn-
T notucosrei. Ha rampaoll pubocome B 3TOM moxomes Ha HHTEY Gye
KOHBEHEDE MOCIedOBATENLHO EHHTEEHP}"IGNH HEBECKOIBKO MOJIEKYI OJHHA-
wonx Genkos (pue. 24).

AMHHOKHCIOTH GecnepeboiiHo mocTapagoTes K puGocoMaM ¢ momMo-
mpw TPHK. Otnas amunokucnory, momexyaa tPHK TYT KE CORIMHACT-
tHo¢ ApYro# Takoff ke AMHMHOKHCIOTON. Bhiconkas CAAMEHHOCTE BCEeX
sruy3k0 KOMOMHATAS 10 NPOMIBOACTRY GEIKOB MO3BOAAET B TEYEHHE He-
CIOMIERRX MHEYT CHHTEIHDOBATE MONEKYIE, COCTOALIHE MY COTEH AMH-
noxvedor, CueTes Genka ma pubocoMax HOCHT HAIBAHHE MpaHCARYLL
(o 4T, «TPAHCAALMO» — mepegaual.

Kak Gewo cxasamo B § 14, MaTpuussii OpHEUMD GHOCHHTEsa B Ha-
CTOAIMEE BReMA DONHOCTRHY Aokasad. OH cocTaBnaeT ogHO M3 BamHe-
HIHX NOMOHEeHHE coBpeMeHHON HAVHH.

* 1. Mouemy ¥y wamgoro swaa TPHE umeerca croii fepmenT gna npm-
COBJHHEHHA AMHHOKHCAOTRT?

* 2. [lpegerasete cefe, 910 B KAETHE HIMEHHICA OJUH M3 HYKIeoTH-
aos aATHROZoHa TPHE. Kawk sro nmomnuaer sa cunres Bemwa?

* 3. Hakas nocaegoBaTenbHOCTE AMHHOKHCIOT SAMQPORAHA CXeTyR-
mied MOCAegoRATEALHOCTHI0 HYEIeoTHAOR B pPHE:
—A—F-—T—H—}’-—F—E’—Y—A—T"—Y*—Y—A-I‘—A—[‘—h’—
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§ 17. Pezynayun MPAHCKPURKUL U MPAHCAAYLL

Knerkn pasumx teamreil oasoro OPraHMsMa OTAHYaTed HabopoM dep-
menros Hoapyrux Senkos. Hanpumep, aminasa — depMenT, pacmenna-
WU Kpaxman, ofipasyercs KoK KJETKAMH COIOHHRIX WMenes, TaKk M B
NOJUKENVAOYHOH Melese YelNOBEKa, B KOTODOi CHHTEZHDYeTCA H Oen-
KoBbIi ropMod mmcynun. Toasko B APHTPOLUMTAX obpaszyeTcd remMorio-
OWH, TONBKO B KIeTHAX rumnohuaa CHHTEeIHPYIOTCH GeAKH ropMoHa poc-

G4

ta. Ho Bce arm passble KASTKH NPOHIOIIAM OT OAHOH OMIOAOTBOPEHHOH
AMEETETEH B PE3VIbTATE MHOMECTEA AefeHuil, cleqyioonx ogHo 3a Apy-
M. HEDEI[ EAENLIM e/ l@eHHEM B KISTHKE NPOHCKXOOHT NOpOmece YABOe-
mua JIHK. CnegopaTensHo, BO BeeX KJIETKAX Tela HMESTCH OQMHAKOBEI
Habop monexyn IHK — omma m Ta e reHeTHYeckas HmpopMammus o
COCTARE B CTRPYVKTYPE Denkob.

Tlouemy e KIeTKH, CONCPUKALLHE B CBOEM Afpe OAHHAKOBYH) DeHe-
THYECKVI0 HEPODMALNO, OpomspogsaT pasnnunsre Genmu? [leno B tom,
4Te B PASHEIX KIeTKAX TPaHCKPHOHPYIOTCH pasHele ygactkn JTHEK, 1. e.
obpasyiores paznsie HPHE, mo KOTODRIM cHETeSHpYIOTCA pasHEe Beaxs.
CI‘IE]I.HEJIHBE].‘LHH KIeTKH OnpegeJaeTcda He BCeMH HMeIIHMHCH PeHAMK,
4 TOABKO TEMH, ¢ KOTODEIX nHbOpManHA GBII8 OPOYTEHA H DEATHIOBA-
Ha B BHAe Genxon. Hrak, B Hamol KIeTEe peafiH3yeTes He BOH, 4 TONbL-
KO HacTh HMewomeica remerHveckofl mubopmaunn, Kpome toro, mame
cnenuHYHEe A08 gaHpoil KneTkn Oeixy He ofpaaviorca B Hell Boe of-
HOBpeMeHHO. B pasHoe BpeMA B 3ABHCHMOCTH OT HYMO KISTHH B Heil
CHHTEIUDPYIOTeA pasuble Genxn, Hmeerca caomuHblil Mexaswam, pervau-
PYIOIIHE ¢BKIKMeHNes M «BEIKTIOUSHHes TEHOR Ha PAZHEIX 2TAMAX XH3-
HH KJETHKH.

Peryaauus TPaRCKPHOUHHA H TPAHCARLHH ¥ Gaxrepnit. Kar ocymge-
CTBIAETCA PEryJIANNA CHHTEda OTAeTsHEX 0efKOB, Mbl DACCMOTDHM HA
NpHMepe OTHOCHTENLHO NpoctTo yerpoeHHOH Gaktepuansnoi xiaerkn. Ha-
BeCTHO, WT0, ODOKA B NHTATEARHVIO cpely, B KoTopoil :mser Gaxrepns,
He Jo0aBfeH caxap, B KJeTKe HeT (eDMEHTOB, HeoDXONHMBIX [IA Ero
pacmennenua. Baxtepus me TpataT amepruw AT ma cuates Geaxos,
HEHYRHEIX € B JaHHbii MoMmeRT. OHAKO Yepes HecHOMLEO CEKYHA 1O-
cie gofaBieHns caxapa B KJIETKe CHHTESHPYHTCA Bee (DEPMEHTHI, Tocie-
LOBATENBHO NPEEDAINAIGINNE Mo B NPOAYKET, HeobxoIHMEIN OI8 JKHaHe-
AeATeasHOCTH OakTepnil. Bmecto caxapa Moxer OGHITE JDYroe coBIHHE-
HHe, IOABIeHHE Hﬂ"l‘!}]’.lﬂm B HIBTHKE +BRIAKMAST: CHHTES: @EDMEHTGB,,
PACIIENAHIINHY ero g0 KOHeYHOro npoayeta. CoellHHeHHMS, HOTODRE B
KaeTHe NOJBepPrawTea AelicTBHK (epMEHTOB, HASLIBAKTCA cyfcmpamamu.

PepMeHTE, VHACTEVIOIMHE B OIHOH wenmn Opespalesa cydeTpaTa B
KOHEYHEIH NPOIYKT, SAKOIHPOBAHLI B DACTOIOMHEHHELX ApYr 33 ApYyrom
reHax ogHoro omepoHa. Memagy sTHMB reHaMM, HASRIBAEMEIMH Cpyk:
mypAsmuy (TAK KAK OHH ONPEgeIsIoT CTPYRTYDY (epMeHTOB), R TpoMa-

TOpoM — nocagouHoll naowankoi gna PHE-moamMepassl ecTs ocobbii
yuacror JHK — onepamop. OH Tak HaseBaeTcs OOTOMY, 9TO HMEHHO
¢ HETD HaduHaerca onmepanud — cuHTes HPHK. C onmeparopoM Baaumo-

AeficTRYyeT cnenuanbHEI Oesox — penpeccop. Iloka penpeccop scHaHT»
Ha OnepaTope, MOJHMepasa He MOMeT CABHHYTECA ¢ MeCcTa M HAYATH CHH-
Tes uPHE (puc. 25).

Korga B knerky monagaer cyGerpar A, Afa PaCIIEN/IeHHA KOTOPOro
HY#HBL epmenTsl @-1, @©-2, -3, 3aKOIHPOBAHHLIE B CTPYKTYDHBIX Ie-
Hax omepoHa A, OJHA H3 MOJIEKYI cyBCTPATA CBASLIBAETCH C penpecco-
POM, MEIIAWINMM CYRTHEBEATE Wadopmanmo of srux depmentax. Penpec-
cop, CBAIAHHBIA Monerynoil cyferpara, TepAeT cnocofHOCTE BzamMomedi-
CTEOBATE ¢ D]IEPETGPOM, OTXOAHT OT Hero H DGBDEQJK,[I;EET gopory
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Pue. 25, Crema peryianmm TPAHCKPHIUEY ® TPAHCIAUMM vV Oaktenmil,
PlIK-non — PHK-noammepasa; P1 m P2 — pasHLle Be KH-pENpeccophl;
P, b2, bI3 — epmenThl

PHEK-nonumepase. [Hoansmepasa cuaTeanpyer MPHK, wkoropas ofecmeun-
nmneT Ha pHGOCOMAX CHHETe: thepMeHTOB, PACHIEMIANIIAE cyberpar A, Kax
TINIBRO NOCTeAHAA MONekyna cyBerpata A Gvaer npecfpazoBaHa B Ko-
HEUNHBIE OPOAYKT, ocBOGOMIeHHEIN penpeccop BOSBDATHTCA HA ONEPAaTOR
W aRKpoerT OYTE nonpMepaze. Tpamckpunoua u Tpamcasnps OpeKpania-
wrea; WPHE w depmenTr, srmonmne csomn PYHKINHE, pacmennamTes
COOTEETCTEEHHO OO HYEJS8OTHAOE H AMHHOKHCIOT.

Jpyroit onepos, comepscammii rpYONy TreHoB, B KOTOPEIX SAKOAH-
poBaKBl (hepMeHTH AnsA pacmenienns cyberpaTta B, ocraertes FAKPEITEIM
AU NOCTYNAEHMA B KISTKY MOJEKYI sroro cybBorpaTta (pnc. 25). B page
CAYHMAEE KOHEUHBIE NPOAYKTHL OJHHX Ieneil npeppamiesmii MOI'YT CIIy-
HUTH cyOCTPATAME A7A HOBMX DHOXMMHUSCKHX Koneefiepoe. He mam-
MBI ONEPOH MMeeT HEeCKOMBKO CTPYKTYDHBIX FeHOB, €CThH ONEepoOHEl, co-
ARpIRAIHE MHIE OZHH TeH. HomwdecTso cTpPYETVDHEIX FeHOB B onepOHe
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SABHCHT OT CAOMKHOCTH OHOXMMHYECKMX NDEBDANICHHH TOrO WA MHOI
cyioTpaTa.

Peryrauua y selcmmx opramusmos. Perynauna resmoit axtTueRoc
¥ BRICIIHX OPTAHM3MOB HAMHOTO CHOMCHEe, deM y GaxTepwit. ¥ VKA
T HARALY ¢ PECYAATODHBIMH OPOHECCAMH, BIMSIOMIMME Ha thyER MO
POBAHHE OTAENBHOH KISTHKH, CYIIECTEYHOT CHCTEMBI DPEryIAIMH OPraHu:
Ma KAk uedoro. Fopmonw ofpasyioren w CHeNHANHEHPOBARHBIN KJLTIGH
Kejled BHYTPeHHEH CEKDeNMH H ¢ KDOBBI0 DAsHOCATCA IO BCEMY Te)
Ho perymmupyior omm mponecer: cuuresza PHE GeaKoB QMIIL B TAK
FLIBAEMBIX KAeMKEax-Muwenay. TOPMOHE CRAZLIBAIOTCH © Jenamu-peyes
MOMIME, DACTOTOMKEHHBMHE B MEMﬁ[IHHﬂx TAKHX EKEASTOK, H BEJIHUYAK
CHCTEMBl HIMEHEHHMA CTDYHTYPE KISTOUHBIX OelROE. Te, B crow our
PEAB, MOTYT BAHATE KAK HA CHHTe3 GeNKOR Ha pHGOCOMAX, TAK M M
TPAHCKPHITIHIO OOPEIeNeHHEIX TI'eHOER. Kassanii FOpMOH Yepes CcHOTeM
HOUCPELHUKOE AKTHEHDYET CBOIO Ipynmy remos. Tak, HATPHMED, AJpeHH
AHH BEAIOMALT CHHTEZ (PMEHTOR, DACHIENAAIIAEY [JIHKOMeH MBIIIEL i
IWMIIOKO3EL, & ADYrod rODMOH — MHCYJIMH BAHAET HA 00pasoBaHHe TIHKO
reCHA H3 TMHKOILI B nmevyeHH.

B ormmume or npowapmor, v RKOTOPBIX NPONEcch TPAHCKPHIOLMH |
TPAHCHALHN He pAjoDILeHEl BO BPEMEHM U B IpOCTpaHCTBE, ¥ IyHapHo
cuntes PHK npomexopur B aape wneTkm, a chures Benkor — B umTo
naasme. Obpasyiommecs B agpe unpopmannonssie PHE nogseprawores
TIM LEeJOMY DALY H3MeHeHHH NOA NeficTBHeM (DEPMEHTOR M B KOMILIEK
¢ DAITHYHEIME DelKaMH NpOXoJAT Hepes AAepHEHYI obogouky. Paaunie
WPHE tpascaupyiotes B pasmoe BpeMA mocne ux o0pasoBpaHuA. JTo aa
BHEHT OT TOrO, ¢ KAKHMH OeiKaM¥ OHM CBA3AHM B nuTomiasve. B or
UVTCTEHE TOPMOHANEHONO CHTHAda HeworTopste nPHE OCTAKTCHA HeTpAMO-
JAHPOBAHHBIMHE QOJT0e BpeMA.

Pasnoofipaane thopM 1 PYEERHE BEleTok PASHBIX OPraHOE JABMCHT 4
CIIOXHOTO B3aHMONeHCTEHA DAINHYHBIYX TeHOD MedEAY coboill M ¢ MHOM-
MENEHHEIMH BRILECTBAMM, NOOANAIOLIMMHE B KIeTKY HM3BHe Wam olfipasy-
wiiMucA B Hei, [lozmanue PETYAATOPHELY MEXAHHIMOB TPAHCKDPHITLLH M
H TPAHCIANMH HeoOXOQMMO ANA YOPABIEHHA NpOeccaMi PEAIHIALHN 1e-
nernueckoll #adopMaLnn.

1. Mouesy waersw PAIHLIX THAHCH pA3IHYAKTCA H 00 opMe u o
dvHRIHAM?

® 2. Kax peryaupyerca ofpasomamme pPHE v GakTepni?

® 3. Karue rennl pXogar B oqus omepon?

® 4. Kaxosa pons TopMoHOoB B PErYNANME TPAHCKPHOIHH W TPAHCAN-
IHE Vv uegopexa?

§ 18. Bupycw

Bupyesm — s10 mexneroumpe dopmel wmpaan. OHH ABnARTeR 0fay
famihimy (0DAIATENEMRIME) BHYTPHEISTOYHEIMK IaApaA3HTAMH, T. €, HH-
PYCLL MOTYT (PYHKUHOHHDPOBATE, TOABKO NOIAR BHYTPE OAKTEpHAMLHOMN
WK 3VKADHOTHYeCKOH KJIeTHH.
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JAMHTPHAE HOCH®OBHY HBAHOBCKHH
(1863 1920) — oTevecTBEHHLI yueHEIH, OT-
A POXOAAIHE wepes QHARTP (B OTAHUHE
o wancTepuil) soabyanTens bogesun radaka (Ta-
pani MosankER), 2970 0Ll OepBERIE H3 OOH-
CHNNEY BHEPYCOR.

lepooorepeipatents supycos [I. H. Heasosermit eme s 1892 r. Bhi-
M RN MX OCHOBHBIX CEOMCTEA — OHH CTOAB MAMB, 4TO OPOXOLAT
aepes (PHALTPEL, 2aJepEHBaKNiHe GaKTepHH, M HX HEBOAMOMHO, B OT-
AYMAE 0T KJAeTOX, BLHIDAIHBATLE HA HCKVCCTEEHHBIX MNHTATENBHEIX Cpe-
anx. Bupyew (wx pasmeps: ot 20 go 300 Bm) yaanock VBHAETL JHUIb ©
oMol L0 aneRTpoEEOre Muxpockona B 30-x rogax XX b

1o ocrpovMmHoMy onpejenennio HobGenesckoro naypeara IT. Memasa-

[ RAYER «3TO MJA0XHME HOBOCTH B VIaxopke ua Oenwxas. B anaum-
FOALIOH CTENEHH 3TO JAeHCTEHTENLHO TAK! Befb NONABIIHE B KISTHY BH-
pPyeHLe FeHBl — IJIOXHE HOBOCTH® — IMPHBOAAT K HADYUIEHHK HOP-

MIVIBHBIE [NPOLIECCOR B KISTEES, B pAge CIy4aeR K ee rabenn, & TakRMe
i anfojesaniio Beero opraEuama. Hejgapowm cBOe HAIBAHWE BHPYCEL 0O-
AYSWIK OT JATHHCKOTO CJAOBA +BHpYC: — AL

i ofMH W3 HIBECTHRIX BHPYCOBR He cnocofeH E CAMOCTOATENBHOMY
eyiecrropaENo. JIume 0onap B KISTKY, MeHEeTHYeCKHH MATePHAT BHDY-
o pOCHpoHIBOIHTCA, OepeRJIEYHan pﬂEDT],F HKIeTOYHEIX EHDKHMH‘IECKHX
o fCpoE HA OPOHZBOJCTED BHPYVCHBIY DelkoB: Kak (epMeHTOE, Heol-
NOYIMMBIX JIIH PEIIMKALHH BHDYCHOIO 2eHOME = 6CCH COS0KYIHOCMU
ef0 Setod, TAE W DeaxoB obomourM BHpyca. B RIETHE e OPOHCXOTAT
M oehopra M3 HYKJISHHOBRIX KHcAoT H GeJKOB MHOTOYMCAEHHBIX DOTOM:
Kol oyiHOM MONaBIIErs B Hee BHPYCA.

()i /ibHBELE BHPYCHBIE MACTHIBL — SUPUOHL! NPECTABNAKT coboil cum-
MOTpHMIBIE Tela, COCTOALIHE W3 NOBTODAKNINMXCA a/eMeHToB. BryTpu
NG BHPHOHA HAXOIMTCHA reHeTHYecKHi MATEDHAT, I'I!pEUEI;CTaBJ‘IEHHhIﬁ
" moseyaamn JHE pag PHE. Ecte BHpyCHl, COOEpHAINHE OAHY MOJEKY-
sy noyxuenoueunoit JJHE B xonepuesoll wiam anseiipoit dgopme; BApYCH
¢ agnonenodesnoi Konsuesoit JTHE; ogmonenouedHoidl HAH gBYXUenoyey-
noi PILK; comepacamye ABe HASHTHYUHbIE OLHONSNOYETHBIE PHE.

IeneTHyecKiil MATEpHAT BHDYea OkpyRer kancudom — Genmoswoil obo-
JovKoil, JANMILAIIEH ero KAk o7 [eilcTBHA HYKIeas — (DepMeHTOR,
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PASPYHIAKINIHY HYREJIEHHOBRIE KHCAOTEl, TAK H OT POIAEHCTENA YALTPH-
(puosierororo Manyuenna. Kpome Toro, kancuj ofecnedHBAeT NPHKper-
HHE BHPYCA K NOBEDXHOCTH KISTOUHOH MemODAHEL, TAK HAK CONePHCAT
MOJEKYIB, € HOTODHIMH BIAHMOZeHCTBYIOT DPROENTODbB MeMOpaH KINeTKH.
KancHasl COCTOAT M3 MHOTOKPATHO NOBTOPEHHEIX MOJHIENTHAHEIX uenei
OHOPO HAH HECKOJBKHX THOOE GelnHOE.

BoasmiMHETED BHPHOHOE HMeeT (POPMY HAMOYEK HAHM DPABHIBHBEIX MHO-
FOrpAHHHKOR. ¥ BHPHOHOB B (0pMe Danodek B LeHTPe HAXOAHMTCA CIIH-
PaabLHO IAKPYYCHHAH HYEJEHHOBAA KHCIOTA. HH.I]CHII, COCTOHT H3 HISH-
THUHBIX CYORENHENLD Gelka, PACTONOMHEHHBIX BACAE MOJEKYABL HYHIGH-
noBoil  EHCIOTRI. Takoe CcTpoeHHEe #BMeeT O0NBINHHCTBO BHPYCOR,
HOPAXKAIOIIHY DACTEHHA, H HEKOTODHIE BHPYCH DakTepuii, Tax HaswBae-
mble Gaxmepuogazy wnp npocto gazu. Tar, HanpuMep, NepBeld H3 OOM-
CAHHBIX BHpYCOB, BHpYe Tadausoi mosamkn (BTM), cogeps#HT cOHDAIb-
uyio momexyvay PHE, saxniouennyioo B GenwoBeifi manmcmj, coCTOAMMA U3
9130 paeRTHYHLY NOMHOENTHAHNY cvieeguuun (puc. 26).

¥ fonpimeil WacTH BHPYCOB, BRIZBIBAKITAX G0Je3HH YeM0BEKA M M-
BOTHBIX, KANCHA DOUYTH BCerga MMeeT (QopMy HEOCANIPA — OPABHABHOS
' ABAALATHIDAHHHEKA © ABeHANODATEI) BepliiHHAMH H IDAHAMH Ha paB-
HOCTOPOHHHY TREVTOAbHHEKOB.

CymecTeyioT Bupyesl B ¢ Gonee caomeeM cTpoendeM. Hexoropeie da-
M, MOMHMO HEOCASAPHYECKOH TOJ0BKH, COAepIKamied reHeTHYecKHi Ma-
TePHAL, MMEWwT NOARH IHINHIpHYecKHil OTPOCTON, OHPYHCHHBIR wex-
JAOM M3 COKPATHTENEHEIX GelkoB ¥ 3AKAHYMBAIOIHICA MIOmMARKOHR ¢ wme-
CTLHE) HKOPOTEHMH BEIPOCTAMH H IIECTRI0 AJHHHBIMH gmopanramys  —
wnramu (pue. 27). Takaa cAodHAA KOHCTPYHIHA obecneunEAST BHpLIC
[HEBAHHE TeHeTHUECHOrO MATEPHANa BHYTPE: GaHTeDHANBHON HAETHH.

MHorpe BHpPYCEI, ODOMHMO GeNKOBOTO KaNCHOA, HMENT elie H BHEem-
oo obonoury. Kpome BHPYVCHRIX GeakoB W PIHRONPOTEHHOB (BelKoB,
CHAZAHMEIY ¢ VIJIEBOJAMM), OHA COOEDHMHHT elle H JHIHALL, H03aHMCTBO-
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Pue. 26. Bupye tafaunoil mMosangs.

Carda — JAEKTPOHHO-MHEPOCKONHYUECKAd GoTorpadqesd, cipdasa — MOLeAL, W
HOTOPOH NMOKA3AHA COHPANBHAA YHEIAAKA GenkoBux cyObegnHdll BOKDPYT MOTeRY-
me PHE

Ma Bnosiessia, ¥, 10611 ka, ; 89



BAHHBIE M3 ILTASMATHIECKOH MeMOpDAHE KASTHH XoO-
aauHs. Bupye rpunna — npHMep CUHEPANLHOTO BH-
pHoHAa ¢ obfonouKoll B BHOE NDABHABHOMN MHOTO-
rpananka. Ero reHoM coCTABAAKT BOCEME DASHEIX
(hparMenToR ofHomenoweunoit PHE.

Jee opHEAKOBEIE OJHOLENOYEYHBIE MOJTEKYIE
PHEK pHyTpH 0elRoBOTO HADCHIA COMEDIKAT HERO-
TOPBIE OHKOMeHHEIE (OOYXONepoaEbie) supyvesl. OHH
HMEHT eIl H BHEINHION o0boJOYEY, COCTOANMIVIO H3
ABOHHOMD MTHOHAHOTO CO08 NDaasMarHdeckoll sem-
OpaHBl KASTHH-X03AHHA, 4 TaKme GEAKOB H Tanp-
KONPOTEHHOE BHPYVCHOTO npomexosgenusa. Tawxoe
#e CTPOEHHE HMeeT BHDYC HMMYHOIe(HIUTA He-
nopera (BUY), seiswisatomuii cuagpom nprobpe-
Fur. 27, CxemaTHuec: TEHHOIO HMMyunoro gedwmuowra (CITI]T).

o pasobpasKense gara H:s oHKOTEHHHEX BHPYCOE NepBbIM GbIT OTHDHIT

Bupyec caproMmel Payca, erasimaomiuii anoxadect-
nenLe onyxodH ¥ eyp. Hayvuenwme sMexaHnaMa TpaHcQOpPMANHHE KIeTKH,
T, NPEBPAIIEHHA W3 HOPMAJLHOH B paxoByw, npueeno B 1970 r. ame-
puaiekny yuennx I, Temuna w [, Banrumopa x OTEPRTHIO ABTCHHA
ofipamuoi mpancxpunyuu. Bupye caprombel Payca cofep:xHT (Qepment,
HinanBAeMBIH ofpamiofll mpaxcxpunmaszoei. S1or DEPMEHT OCYIECTEIACT
cares aeynenogednol [JHK, menoasiva B KadecTse MATPHIOE OJHOLEIO-
seunywe papyerayie PHK. Obpasosasmasca monexysa JTHEK smomer sctpo-
WTLCA B XPOMOCOMY KIeTEH-XoaanHa. Takoi nponece BoTpaAMBAHMS B XpO-
mocoMayn [IHK sassisaiwr unmezpayueid. BapycHui redod B dopme Ha-
rerpuposannoii [IHE, cunresuposannoll no npoEnkmeil B K1eTRY BUpycHOi
PHK ¢ momomeo o0paTHON TPAHCKPHOTASH, HASLBAKT nposupycos. Tlpo-
BHPYC CTAHOBHTCH YACTEK TeHeTHUECKOI'D MATEPHANA KJISTKH, PeILIHIIN-
pyvercs Bmecte ¢ xkmerounoit JHE » npm genesus nepenasTca JoUepHHM
wherkaM, B experroft dropMe OpoBHpye ModkeT npedniBaTh GecKOHEYHO gOM-
1t HI)P!MH, "E‘j}exﬂﬂﬂ oT pﬂ,[l;H‘TEJ'[E‘ﬁ K DOTOMEAM 'IEP‘E’H CIIEPME‘I‘DBDH,II. HIH
Alnexterky. Kanneporesssie, T. & DPHEOIAIMe K paky, darTopsl, Ta-
KM, KAK PEHTreHOBCHKHE Ay4uM, TA0auHBIE giM, achecToBAA NbLIb, HEKO-
TOPEIE MPOAYETE Nepepaforkn Hedrrn, GeHaonm ® Ap., MOCYT AKTHEHDO-
BATL TIPOBHDPYC B OTHEIBHEIX KiaeTkax. B aux obpaaviorca supycHele PHE
1 BEAKH, DPOHCKOAHT ZN0KAYeCTEEHHAA TpadcdopManms,

PHE-cogep:xamue BHpVeRl, ABIAKMIMecH NepRONDHYHHOE amoxavect-
weiholl  TpaHchopManHE, HAHEBAKT CHKOTEHHBIMH pemposupycamu (ot
Jar, sperpos — ofpaTHo, HAZAN), MOTOMY 4To ofpATHASM TPAHCKDPHIIHA
AnaneTcd HeobXOoMMBIM 3TANOM E HX pasMHOMenun. K perposupycam
orioeRT W sosByaurens CIIHTa. Or peegpseTcs B UeHTPAABHBIE KIST-
KM HMMMYHHOH cHeTeMBl T-aumdolHTE, TAR KAK HA HYX OOBEDXHOCTH
C0TE PEUENTORLL, CcOOCODHBIE CBASBIBATBCA ¢ GenKaAMH BHemHe#d obogod-
ik BHY. Hvumyenan cHeTeMa YeloBeka YTDAYMBAST CBOH JAMIHTHEIE CBOZ-
CTHA M OKASEIBAETCH He B COCTOAHHM NPOTHEOCTOATH BOIOYIWTENAM pas-
dnunbix Gonesnefi. BHY nepepaerca npe nosoBoM KOHTAKTE, 4epes aa-
PAMEHHYH) KPOBE (COEMECTHOE DONLIOBAHWE ZArPASHeHHBIMH HOIaMB I8

TO

BREIEHMA HAPHOTHEOB, NeDelMBAHHE HENDOBEDPHHON KDOBM, CAVUANWI
KOETAHT METHIHHCEHX pafOTHHEOE ¢ KPOBRK OOIBHOTO), OT MATEpH K
NaoAy BOo BpeMa GepeMeHHOCTH HAH HOBODOMAEHHOMY npu pogax. Cpea:
HAA MPOIMWIHEHTEIBHOCTE SHHIHH HRPHIHPOBAHHOTO 4eJ0BeKa COCTaHis-
er T—10 aer. .

Ipu mopMaibBOol Tpamckpunupy Bupycroil [JHE, mHTerpHpoBanno
B XpOMOCOMY KJETKH, MOTYT TPaHCEPHOHPOBATHCA H DACHOJOMEHHLIE -
oM ressl camoii knerku. Ilocne obpatHol TpaHcKpHENNEA ERpycHoi PHIC
#TH TeHBI MOTYT BCTPAHEATECA B XPOMOCOMEl JIPYroro OpraHusMa W okd-
3LIBATHCA B HeoORYMHOM I0A HHX Oxpy:meHHH, TeM caMelM peTpoBHpych
MOFYT He TOABHO NPHBHOCHTLE B OPPAHWEME] JONOTHHTEARHYID TeHETHYE-
CKYI0 MHPOPMALMID, HO M M3MeHATE paloTy resoB XodsauHA. PeTposupy-
Chl MOPYT NEePEHOCHTE MeHbl MEXIV KIeTKAMH OJHOO OpPraHHSMAa, MeMH-
AV OpPraEM3MaMH KAk OQHOrMD, TAK H PAZHEIX BHOOE HJAH KJAACCOB, KO
fna nonosad rHOPHAHIAUMA HeRAKMeHAa. CerofHA BUPYCHl PACCMATDHBAKIT
HE TOABKO Kak Boabyaureneil wedexnuonHbx OGodeadeil, HO W Kak ne
PEHOCHHKOR MeHeTHYeCKOoH HEQODMALIHH MEeXIY BHIAMH. Kpome Toro,
caM PAKT NOOajaHHA BHPYCA B MMHBYN HKISTKY H OepecTpaHBAHHE e
OHOXHMHYECHEY KOHBEHEDOB HA CO3MAHHEe BHPYCHOTO MOTOMCTEA eCIH M
He yOMBaeT KIAETKY, TO HE OPOXOAAT ANA Hee DeccnemgHo. PaspeiBel xXpo-
MOCOM, H3MEHEHHMA B NOPAILKEe DACTHOJOMEHHMS FeHOB, 4 TAKMKE HAMeH:-
HHA B CAMHX IeHAX OCTAKTCA B +MeHeTHYCCKOH DAMATH: KJISTOK, N0Ce-
ILEHHBIX HE3BAHLIMHA OpPHIOeILIAMH.

# 1. Yem onpeaensercs pasmoobpaste ops BApHOHORT?
# 2. Kakoe BANAHHE OKAIEIBAKMT BHPYCH Ha OPraHHIMBl, B KOTOPLIX
OHH TAPASHTHPYHTT

§ 19. I'ennaa u KAeMOUYHAA UHNEHEPUR

l'ennas mExmenepun. PasepTHe MoOJeRyIADHOE OHOJIOTHH B KOHLE
XX p. OpHBEEIO K DALY OTKPBITHIL, HMEHIIHX BAMHO? NDAKTHYECKOE 3HA-
yeHHe, K 4YHCOy TAKHX JOCTHMEHHHE NOPHHAJISKHT Co3djaHHe MeToqow
CHHTE3A H BROATEHHA MeHOB, NOMOMHBIIOHX HAYAIO 2eMHOL UHMEeHePUU.

Mul 3HAeM yiKe, 4TO PeHB nNpegerTaBaawT coboft yuacTkH JIHK, ko-
TOpBIE KOAHPYIOT (epMeHTH, DeNKOBEIE MOPMOHBL, SAMIHTHLIE, TPAHCIOPT-
nele ¥ HHBe Geaxu. Myorme ma aTHx OenHOB, CHHTEIHDYEMEIX B KI8T
kax DakTepwil, MHEBOTHHX HAH pacTeHHil, NpefcTABIAKT DONBLIYH
NPAKTHYECKYI0 HeHHOCTE A MEeJHIHHBI, CEJbCHOTO X03AfcTBa, NPOMBI-
HITeEHHOCTH. GJ'{HBKIJ YAIE BCEND OHH MNPOHIBOAATCH KASTEAMH B MAJLIX
KOAHYeCTEAY, H HO2TOMY IOHPOKOE HCNOALRIOBAHHE HX 3IATPYIAHEHO HIM
HEBROAMOMIHO. T:&[{. BAMHOE 3IHAYEHHEe 08 MeJHIHHE HMeeT NpPOoH3B0gcT:
o GenkoBoro ropmona pocta. O BHpafaTeiBaeTcA rHOOQHIOM H KOH-
PPOJHPYET POCT 4YenoBedecKors Tena, ero HeLOCTATOK NPHBOOHT K KAap-
JHEKOBOCTH. BBEJIEHHE aToOre rOpMOoOHA JETHM, CTPALAHIIIHM HApJHKOBOGC
Tk, DEEI:HE‘:]HE.&ET MM HOPMAMNBHOE DAIBHTHE.

Ecau OBl ME HAVYMIHCE BEQJHTE B KJASTKH DACTEHHH HOBRIZ TeHI,
KOAUPYIOIHE [OIHOUEHHEE OelKH, TO TAKHe PACTEHHA He OTAHYAINCE
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Ol N0 OHLEBOHE LeHHOCTH oT OpoAYKTOE JHHBOTHOTO OPOMCXOMIeHNT.
HepoctaTok ssmnsorTHs NPOAVETOR (MOA0KA, #AHD, MAca, PBIORI), KOTO-
PLIE CONEPMKAT Bee HeoDXOAHMBEIE AMHHOKHCIOTEL, HCNBITHBAET GONes mo-
TIBHHB HACEMeHHS SeMiIH,

B kaerrax mexortopmix Gaxrepuii ecrh Gemewu, KOTODPBIE enocobHE ©
nucoroi sderTHENOCTRID NpeBPALIATE CEETOBYIO 8Heprui Cojinma B ane-
ETPHYECKYI0 aHepraw. Ecnw 6m1 Mer mormm NPOHIBOAHTE TakHe Gelkyd B
fGoNBUIHY KONHYECTBAX, TO HA HX OCHOBE MOXHO Oblio 6k coagaTh npo-
MLILTEHHBIE VCTAHOBKH AMA MOJVHeHHA gelesoii HIEKTPOIHEPTHH. DTH
I MHOPHE ADYIHE 3aJa49H II0IEQIAGT PEIUATE FEHHAA HHMeHeDHA,

Cerofina M3BecTHO HECKONBKO CHOOCOGOR NONYYEHHA FeHOB, HOOHDYH-
MK HeobxoauMele Geakp, Takr, paspaforans METOOE] XHMHYSCKOTD CHH-
T moserya JTHE e sagannoi NOCAEAORATEIBHOCTE HYRTeoTHIoR. Bo-
Aee TOro, Ve CHHTeIHDOBAH Tarmm crocobom AL MeHoB, KOAHDYVIOIIHX
(e THOBBIE TOPMOHBL ukmepdepors — Beaku, SAIIHIAKIOHE YeJ0BeKa
W JHHBOTHBIX OT BHPVCOR.

HarxoHel, HeofxonuMmee renn mMosmso HEe CHHTEIHDOBATD, A BRIIEIATH
MYTOBBIMM M3 MHOM(ECTBA reHoB. PaspaGorana CHEIHATEHAH TeXHHKA BRI-
ACAEHAA ONHHOYHBEIX HYMKHEIX MeHOB M3 Beell Macehl HHE, roe nx npwe-
UTCH HECKOOBKGO JECATHOR TRICAY,

CHHTE:!Hponauub:ﬁ WAH BLIOENEHHEIN I'eH MOMHO BOTDOHTE B CAMOKO-
nupyiomywoes THE Saxrepuopara u epectn = BarTepHaTLHY 0 KJAETRY.
Taxkue Gakrepun BauumHawOT CHHTESHDOBATE YeNOBEUSCKHH HAM mHBOT-
bl FOPMOH, HYMHBI ihepMenT waH HHTEpDEpOE. ITHM cnocofoM B Gak-
TUPHI0 MOMHO BBECTH NDOTDAMMY CHHTeZa 1i060ro Genka wdenoBera, mu-
ROTHONG HIH PACTEHHA.

Hyxubiil ren wenorera mmn APYTOro OPraHMsMa MOMKHO BBECTH B Gak-
TepHEo, He Bhipesaa ero us JJHEK. Ha pucyHre 28 nmoxasana ogua ma
CHOM NOMYYEHHA IeHa nyTem obpaTHON TPAHCKDHIIIIHH, BCTPAMBAHHA ero
I+ DAKTEPHANBHYIO NAAZMHIY W HapaboTku Gakrtepueil suymoros Genxa,
Ha nepsom atame wa waero BeIAeAAT nPHE, cunrasuyio o Beibpannoro
vena. daTteM Ha Hell, kax Ha MATPHIE, CHHTEIHDYVIOT HHTE KOMILTEMEH-
rapuoil et [THK (x[IHK). 910 OCYINECTRAAIOT ¢ MOMOIILI hepMeHTa Of-
PAMHOL mpaneKkpunmassl, HYRIAOMeRCE A HAYATA CHHTE3A B MCKYC-
CTBEHHOH 3ATDARKE — Koporom ipparmenTte JHE, KOMILIEMEHTADHOM
marpune. [losyuaerca rubpugnas OHE-PHE-monexyna. oene VAANeHRA
PHK ua aroii monexyan ma OCTABINEHCH OAHOUETOYeSHo IOHEK ocyime-
UTBRAKT CHHETES BTODOH HHTH. B peaynbrare posmmkaer NOTHOUeHHAR
moaeryna HHEK. Henoawsaya COENHAJIbEEE (MEDMEHTE, €8 BOTDAHBAIT B
GARTEPHAIBHYID naazmudy — ROIBUEBYI0 BHEXDOMOCOMHYED MOJTEK YTV
JUK, spnonsamomyn ponrs neperocumka HywHOI0 rema. Taxoil pewom-
OHHAHTHOHE, T. e, cofeperamiell uyKepOIHYID HEQOpMAnHIO, nAazMBRol
SHAPRRAKT GAKTeDHANTEHYIO Kaerry. B meil nmaammga PELIHIHDYETCH,
W lepeHeceHHBIE ren apyrorg MHEPOODraHM3MAa, WeNl0BeKd, MHBOTHODO
MAH pACTEHHA HAYHHAST paboTaTth. B bDaxTepuansHOil KIeTKe HakAmLIH-
uneTed HeodXogumeii Genok, ocTaeTcH JNHImL BLIA@HTE ero ua GakTepH-
habHolf macewn. Takux Gaxrtepmii PASMHOMAKT B OPOMBIIITEHHBIX Mac-
wrabax u moaydamT Heobxoaumelil Genox B Gonbormx KonuyecTeax., Bee
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SOTH TEXHOMOTHYSCKHE ODHeMEB! OCHOBAHBI HA YoOexXax B NO3HAHHH @HGH—
KO XHMHYECKHX OCHOB JKHIHH. PellleHHe NPAKTHYECKHX 347189 ¢ OOMO-
b0 OIHCAHHEIX METOAOB MOJIEKYIAPHOH OHOMOMHHM H IéHEeTHKH H C0-
CTHEAAET CVIIHOCTE TeHHOH HHMeHepHH.

Kaerounan wamenepun. Buorexnonorua. K remmoii nemenepun npu-
Ml HANET  KIenovHaOs HH.?R'E'HE‘PM, OCHOBAHHAA HA YCOeXAx l-l:.lle'TDliHDﬁ
Huofordd, Yuesble HAVIHAHCE COBOHHATE KJAETHH PAIHEIX BHAOE pacTe-
nuii, obLeIHHAA HX FeHeTHHecKHe nporpammbl. Takue KieTkn npHobpe-
THHYT HOBEIE CBOWCTBA, CTAHOBATCA NPOM3BOAUTENAMH IEHHEX JeKapeT-
MMHBIY HIIH OHIEBRX BelecTB, BMTAMHHOB. Ha tarknx ruGpuasex wie-
TOK  MOMHO BEPAIIHBATE [eNbe pPACTEHHA © HOBRIMH CBOICTBaMH,
G LITHHAIOIIHME OPHIHAKH pacTeHHH pasHLix BHAOB, KOTOpBIE OOBIYHO
1 CHEpeHBAKTeR Mesay coboil. B aapogslind KISTOE MHBOTHBIX Ha-
VIMJHCE BBOIHTL HOBBIE IM'eHBI H Doay4aATE MHBOTHRIX ¢ HOBRIMH HACTE-
JAYCMBIMH CROHCTEAMM.

lle 3a ropaMp BenpaejeHHe HACAEACTBEHHONH NpOTpaMMBl, NOJIVYEH-
noil pebeEkomM ot poamrenedl, B ToM CAVUae, €COH OHA CONEDIKHT «He-
HopUcHABIEs redkl, (TAHeT BOZMOMHHBLIM BBEIEHHEe B IAPOALIII HA PaH-
AKX DTAIAX erd PAIBHTHA HOPMAJBHBIX TFeHOB H TéM CAMBIM H:IﬁBHJ'IEI-IHE
Myleli oF eTpATAHNE, BRIRIBAEMEIX IeHeTHUeCKHMH GoJesnamm.

"fesopeuecTBD BCTYNHAO B HOBVE 3NOXY KOHCTPYHDOBAHMA TeHeTHYe-
CHUX NpoOrpaMM, ¥ HA 9TOH OCHORE CO3MAIOTCA HOBRIE (OpPMBI MHKEDOOD-
FNIHAMOB, DACTEHHH, MHBOTHRX. B TexXHHMKe HAUHHASTCA MHPOKOe Hes
NONLI0BAHHE (PHIMKO-XHMHYECHKHX OPHHOHOOE paboThl MHEBOH KJISTHH,
t MMERreTHYecKHX VeTpolcTE I8 PeIIeHNA NpPAKTHUYECKHY 380849 B Co-
WNHEA NPOMBIIVIEHERE Texnonoruid. BosHurao mepcnexTHEHOE HANpPas-
neHEe B DHONOTHE — SUOMEeXHOR0ZUA.

® 1. Kaxue zagaus cTOAT Nepe] HABTOUHOH H reHHofi wHsceHepnei?

® 2. Kagoba noclcfoRpaTelbHOCTh STANOE NOJYYeHHA pPeRoMOMHAHTHOH
TLIAIMPIRIT

3. Kagobnl NepenesTissl CeHHON B HIETOMHON HEmReHepun?

PASMHOXEHUE U PA3SBUTUE
OPrAHU3MOB

I'nasa V. PASMHOKEHHE OPIrAHH3MOB

Kamayie cexkyEay Ha Semae rubber oT c¢TapocTH, Gonessed nm xmu-
HHKOB ACTPOHOMHHYECKOS KOIHUECTBO MMHEBLIX CVINECTB, H TOABKO Gnaro-
JUIPA PAIMHOMCHHR), 3TOMY VHHBEDCATEHOMY CBOHCTBY OPraHM3MOB, HMH3Hb
na JeMie He OpPeKPAIASTCH.

ModeT NOKA3ATBOA, 9TO NPOHECCHl PASMHOMEHHA ¥ MHBLIX CYIIECTE
oieHb pasHOOOpPASHB, OJHAKO BCE HX MOMEHO CBECTH K ABYyM dopMam:
(eCIOOMY H NOJ0BOMY. ¥ HeKOTODEIX OPraEHsMOB BCTPEUAIOTCA DASHLIE
ipopMel pasMHoenns. Hanpusep, MHOTHE DACTEHHMA MOTYT PAIMHOMATE
¢H UepeHKAMHA, OTBOAKaMHE, KAyOHamm (fecnojoe DPASMHOMKCHHE) M ceMe-
nami { OA0RoEe).

IIpy momMOBOM PAIMHOMEHHH KAMIBH OpragmsM pPasBHBAeTCHA H3 Of-
noil KIeTHH, odpasyoiledcs OT CAHMAHHEA ABYX MOI0BBIX KIETOR — MyHE-
citoi H OAeHCKOI.

B ocHoBe pasMHOGHeHHA H HEJHEHAYAIBHOTO PAsBHTHA OpPraHHaMa Je-
IMHT Opomect JeleHHA KIeTOK.

§ 20. Henenue raemru. Mumoa

CnocodHocTs K AefleHHI0 — BaskHeilmee choiicTBo KaeTox. Bea pene-
A HEeBOIMOMEHO NPeicTABHTE cebe yBenHYeHHEe 4YHCAA OJHOHJIETOMHEIX
¢VIUIECTE, PASEHMTHE CIOMGHONO MHOTOKJeTOUHOrO OPTAHM3MA H3 OJHOH on-
JUNIOTEODEHHON AiilMeKNeTEH, Bo300HOBRNCHHE KJIETOK, THAHel H game op-
I'MHOB, YTPAMEHHRIX B [OPOHOEeCCE HHIHEASATENLHOCTH OPraHHZIMA.

HNenenne KJAeTOK OCVINECTRIAETCH moaTanxo. Ha KamposM artame gese-
HHA NPOHCXOAAT ONpefefieHHBIE npomeccel. OHM OPHBOAAT K YEBOBHHIO
regerudeckoro Marepuana (euatesy OHE) # ero pacnpefenesmn Mexay
JUNMIEPDHAMHE HKJIBTKAMH. HE[JHID..II HHIHH KJIeTEH OT OJHOrO »JeJeHHA S0
CHOAVIOIIErs HAIBIBAIT KIGMOYHLIM NUKCI0M.

MogroToBka K OedeHHN. JVEADHOTHYECKHE ODFAHHIMBI, COCTOALIHE
1 KJIeTOR, H]'-IEj-U]J’_J'H,x Hﬂp&, HAYHHAKDT IOANOTOBKY K JeleHHE Ha OO
(MUIETEHHOM JTalé KASTOMHOTO LHRIA, B uRmepdase.

HMmenno B mepion HATepdassl B KJIETKe OPOHCXOART npouece Omo-
cunresa DenHA, VABAHBAKTCA NPOMOCOMEL. Baods HeXoAHOH XpOMOCOMBI
1 MMeRnIHEXCA B KJIeTHKe XHMHYeCKHX CﬁEﬂHHEHHﬁ CHHTESHDYETCH ee
Tonad Konna, yasansaercAa mosewynaa JHE. ¥Yasoenmaa xpomocoma co-
CroMT W13 JBYX DONOBHHOK J:pumamuuﬁ‘, H-B.:’K,I[ﬂﬂ H3 XpOMATHI CcOolep-
wwr oy momexvay JTHE.

Hutepdasza » wknerkax pacTeHHll W RHBOTHEIX B CpefHEM [DOSOJIHA=
ereyt 10—20 4, 3aTeM HACTYIAET NPOLECC JeleHHA KAeTHH — MUMOJ.

’ 75




Xo4 MUTO3A

®A3bI

MPOLIECCBbI

NMPODA3A

XpOMOCOMB! CNUPANKMAYIOTCA, B peaynbLTaTe
4ero CTAHOBATCA BWOWMBEIMK. Kaxpan
XPOMOCOMA COCTOMT M3 1IBYX XpomaTtu.
ApepHan 060N0YKa ¥ AAPLILIKD
paspylaTen. B KneTkax XUBOTHLIX
LEHTPWMONKM PACXOAATCA K NONocam

KNETKM.

XpOomMOCOoMBI PACNONAramwTeA No IKeaTopy
KNETKW, 0BpasyeTca OByxXnoniocHoe
BEPETEHO OENeHNH.

LeHTpomepsl JENATCA, W XPOMATHOLI
{DoYepHME XPOMOCOMbI) PACKXOOATCA C
NOMOLLIBH) HWTER BEPETEHA OENEHWA K
NOMOCaM KNETKKA.

Wcueaaet sepeTeHo geneHwa. Boxpyr
pPaz0lUSOWMXCA XPOMOCOoM obpasyioTca
HOBble AAepHble 060n04KK. O6pasyoTca
[Be AOYEPHUE KNETKM.

Bo BpeMs MHETO3a KJIETKAa HOPOXOANT PAA HociejoBaTeNbHBIX (a3, b
jwVABTATE KOTOPHX KAMAad A0YEPHAA KISTKA NMONVYAET TAKOH xe Ha-
b XPOMOCOM, Hakoil OBIT B MaTepHHCHOH HIeTHKe.

PDazel MuTe3a. PaznnuanT clegywomue deTbipe daikl METOo3ad npodn
4, seradasa, amadasa w Tenodasa. Ha pueyere 20 cxeMaTHYeckn Mo
wanaH X0j MHTO3a. B npodase Xopolwo BMAHHE UeHTpHOAM — o0pasoBa-
nns, HAXOMAINHECA B HKASTOYHOM LeHTpe H HrpapmHe poJik B PACKOHC
nenME GOUBPHHX  XDOMOCOM  JHHBOTHBIX. (Hamome®M, H9T0 YV BBICIIKX
pacTeHMEl HET LEHTPHOJNeil B KJIETOYHOM IEHTpe, KOTOPHIl opraHuayer
pacxodcmerte xpoMocomM.) M xe pACCMOTPHM MWHTO0Z HA NDHMEpEe HH-
NOTHON EIeTEH, MOCKONLEY NPHCYTCTEHEe OEHTPHOAH JeJaeT Npolece pac-
woggeHds xpomocod Gonee HaraagueiM. LleHTPHONN VABAHBAKTCA W pac:
copATeAs ¥ pASHEIM monmecaM Kaetk. OT meHTpHosedl NPOTATHBAKTCA
MUEpOTPYGOUKK, oDpasyiolide HHTH SepemeHd deleMUR, KOTOpOoE pery-
ANpYeT PACXOMKIAEHHE XDPOMOCOM K TNONIOCAM AeNAlelicda HKJIeTKH.

B koHue nmpodashi agepHaf oboM0YMEA PACTAJAETCA, AAPBIUEC OOCTE:
NeHHO MCYe3AeT, XPOMOCOMEl CIHPATHSYHTCA H B DEIYJILTATE ITOMD YHO-
PAMMBAIOTCH W YTOAMAKTCH, M HX ViKe MOMHO HabNofaTh B CBETOBOH
mukpockon. Eole Jaydile OHH BHAHBL HA caegyiomei cTAgHH MHTOA —
Memaiage.

B meradase XpOMOCOMBI DPACTIONATAKTCA B SKBATOPHANBHOH MIOCKO-
eri waerku. TIpE aToM xOpoino BHAHO, 9TO KAMIAA XDPOMOCOMA, COCTO"
NiAA M3 ABYVE XPOMATHI, MMEeT NEPeTAHKY — UeHmpOMepy. XK pONMOoCo-
MIl CHOMMH LHEHTDOMEDAME NPHKEPENAAITCA K HHETAM BepeTeHAa JeIeHH:H.
[locie geleHHA NEHTPOMEDR HAMIAR XPOMATHIZ CTAHOBHTCHA CAMOCTOH-
TeILHOH JodepHeR XpoMoCcoMOoil.

HdareM HACTYIAST CAeAVIONAA CTAAMA MHTo3a — dHafasa, Bo BpeMma
KOTOPOH  AouepHHe XPOoMOCOMBL (XPOMATHILL OHOH XPOMOCOMEI) DAacxo-
AHNTCA K DPASHBIM NONKCAM KASTHH.

Creayioujas cTajguA AeTeHnA KAETKH — metopasa. OHa HauMHAETCH
HOGIE TOPO, KAK AOUCPHHE XPOMOCOMEI, COCTOAUIMEe H3 OAHON XpPOMATH-
il OOCTHDAH HNOMECOE KIABTKH. Ha atToit cragpy xpoMocoMsl BHOBE Je-
CHMPAMHAVIOTCA M NpHODPeTaloT TAKOH e BH, KAKOH OHH HMeITH Ao
HaMATA JeleHHA KIeTKH B HHTepdase (IAHHHEE TOHEHE auTH). Bokpyr
MY BOIHHKaAET ANepHAA obomouka, a B AApe opMHUpYVETcd AAPLINKD, B
OTOPOM CHHTesHpyioTeA prGocoMmbl. B nponecce geieHHsA OHTOMLIAIME!
wee OpraHoOMABL (METOXOHApHH, Kommaexc [oapixu, pubocoMur H Ap.)
|MCHPEIeiHOTeA MEKIY A0UepHUMHE HRIeTKaMH (o/ee HIH MeHee DABHO-
MEPHO.

TakuM obpasoM, B DesyibTaTe MHTO3A M3 OJHOH KIETHH NOTYYAKT-
eil B, KAMIAA M3 KROTOPLIX HMEeeT XApaKTepHOe JUIA JaHHOr0 BHAA 0p-
FOHH3MA HHCTo H GOpMY XPOMOCOM, 8 CAeSOBATENBHO, NOCTOAHHOE KO-
awqeerno JTHE.

Becs mpomecc MuTo3a sammmaerT B cpegHem 1—2 4. [lpogomsurens-
IHECTE BMO HEeCKOJABHKO PANHYHA AJ1A PAFHBIX BHAOB KJAeTOK. SABHCHT OHA
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THKHE H 0T YenoBuil BHewHeHd cpefbl (TEMOEPATYDHI, CBETOBOTO Dei-
Ml M IPYIrHX DOKasaTemed).

Buomormueckoe ZHAYEHHE MHTOIA JAKTIOMASTCA B TOM, 4TO oH obec-
HMHBAET NOCTOAHCTRED YWHCIA KPGMDDOM BO BCeX HJIeTHAX OpPraHH3IMA. E
HMILECCE MHTOZA HpoMexoaut pacopesencEne JTHE xpomocom marTepru-
Kol KASTKH CTPOro NOPOBHY Me/y BOSHHKAIMMMHE M3 Hee OBYMA 0-
HeIMMHE KaeTRaMB. B pPeayibTATE MHTOIA BCe JOYEDHHEe HKJABTHEH IOJIV-
WY OJIHY M TY HCE TEHEeTHHeCKVH HHQODMAIHED.

o 1. Kague HaMeHeHHs B KJIETEEe NPeJIIecTBYIOT geieHmo?

2. Korpa obpasyerca seperens aenenna? Kaxoba ero ponn?

3. OxapaxTepuayiTe (azu MHTOIA H KPATEO PACCKANGHTE, KaK mnpo-
HMCXOMHT 5TOT [pOLece.

4. Yro rawoe xpomarnga? Korga oma cTaHoBHTeA xpoMocomofi?

4. Uto raxoe menrpomepa? Hakyio pois oMa BRIDONHAST NpPH MH-
Toae?

6. B uen asaxmwuaerca OHOMOTHIECKOS IHAMEHHEe MHTOZa?
BenoMunTe u3 kypes GOTAHHKH, S0000CHH, SHATOMMH, puaHoT0-
PHH ¥ THTHEHBI TeA0BEKA, KaK NPONCXOIHT pPAaIMHOMEHHe B Opra-
HE &0 HOM MU,

e e ee

§ 21. Becnonoe u nonosoe pazMmoNceHUe

Becnoaoe pasmuOomenwe. PasMmpomenue, KoTopos ooyiiecTEAAeTCH Dea
IMJIOBOTO NPONECcca NYTeM OTAeNeHHA OT MATEDHHCKOTO OPTAHH3Ma om-
HOH HIH HeCKONBKHX KIeTOK, HASHBawT Oecnoawm. B Gecoomom pas-
MIMEGHEHHH VHACTEYET TOABKO OfHA POAHTeIbCHAA ocobs. [lockonLry KieT-
KM (WIH B caydae OpocTeHlIMX OQHA KASTKA), M3 KOTODHIX DAsBHBAaeT-
CH OYePHHH OPraHH2ZM, JeSATCH MHTOIOM, TO JOMeDHHE OPpraHHsM cxojeH
1 HACAENCTEEHHEIM [PHIHAKAM ¢ MATEDHHCKON ocol0bio,

B npupoge BCTpedaeTCA HECKOABKO BHAOE DECHONOre pPasMHOMEHHH.
¥ oiHOKNeTOMHMX JKHBOTHEIX B pacTenuit (amebwi, mudyvaopuu, Hexoro-
PLI® BOAODOCAM) AADPO BHAYANE JENHTCA MHTOSOM HAABOE. SATeM pOIH-
TRNBCHAA OCODL NyTeM MepeTAMMHEH AefUTCH HA OBe OJHHAKOBBIE YACTH,
K aaa 13 KOTOpeIX obpaayer modepHnit oprasmaM. Takoe pasMHomeHHe
lnadkIBASTCH ﬂpﬂﬂ‘ﬂlh{,ﬁ c?e,-:e.ruue.u. ,]I'DT{EPHHE KJeTHKH HHYEM Heé OTJOHYAa-
KMCA OT poguTeneii, nogayyas ToT e HADOp XpOMOCOM.

¥ mHOrHX pacTeHnil (BOAOPOCAH, MXH, DANOPOTHMEH), rpuboE ® He-
KOTODBIX OIHOKJETOUHLIX MEHBOTHBIX HA OONpPEJedeHHOH CTAIHH >HIHeH-
MOl UHEDS 00pasyioTca cnophi. ITO COSOHANLHEE KISTHH, YACTO 3AITH-
IEHHEIE NNOTHRME 000NOYKAMH, OXPAHANIIHMHE HX B He(JIAronpHATHRIX
YCNOBHAX cpeabl (xogo[, BRICHIXaHHe, Heperpes). Cnopoobpasodanue —
(HIHH M3 MeXaHWsMOoB, ofecmeumpawimux Gecnonoe pasmHoEeHde, [Ipn
HOSHHEHOBEHHH OJArONPHATHRIX YeuaoBdil cpefsl ofomouxa cnopel pac-
KPBIBAETCA, KISTHA MHOMOKDATHO JAGIHTCH MHTOZ0M M 4T HAYAJO HO-
HomMy opralmamy.

¥ BRICIIMX pacTeHHil MHPOKO DASBHTO S2eMAMUEHOP PAIMHONEHUE,
B peayibTaTe TAKOrO PASMHOMEHHA HOBhII OPrAHHAM OGPA3YeTCA H3 IpYI-
Nil KJITOH MATEPHHCKOND PACTEHHA, MOSTOMY JodepHBe ocobu, ofpazo-
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mIRIIHEeCHd B PeayNBTATE BelMeTATHREHOTO DAIMHOMKEHHS, o0MagamT Hacmel-
CTHEHHEBEIMHE NPHIHAKAMHE MATEDHHCKOI) OpPraHM3MAa.

¥ HeroTOpPRX rpHOOBE W KHBOTHREIX, HATNDHMER THADR, OT POIHTENL-
ol ocolH oToeaAeTeA HefomBIION YVUACTOK TENa, H3 HOTODOro BIOCTeL-
“'BEHH PAJBHBAETCH HOBRIE opranmam. Taxoil choocob Gecnoforo paszmHo-
MCHHMA HAIBIBAIOT nouxosanues. [louxa MoMeT OTAENAHTHRCA OT POAHTENbL-
cienil ocolH, W TOTOA HOBRIH ODraHEMaM CTAHOBHTCHA CAMOCTOATEMBHLIM.

Taxkum ofpasoM, B pesyibrare DeCHOOr0 PAIMHOMEHHA BOCIPOHIBO-
auTed DOABINOE HKOAHYECTEO PMeHeTHYeCHKH HASHTHYNEIX opraHdimos. [lo
eneCTReHHEBIM 3AJATHKAM OHH NPAKTHYECKH NOMHOCTRE) KOOHPYOT DO~
ANTENECKHI OPTAHMaM.

[loxopoe pazMpozenne. B nonoBoM pASMHOMEHHH ODHMHHMAKT Y4a-
“IHE, KAK NPABHAO, JBE POAHTENbCEME ocobH, KaMmIad M3 KOTODBIX y4a-
crayeT B o0pASOBAHMH HOBODO OPraHH3MAa, BHOCA JHIOL OJHY DTOJI0BYIO
wHeTKY — zademy (ARUEKISTHY HAM CIEPMATOI0OHA), MMENIIVID BAROES
MiHbIIEE® YHCA0 XpOMOCOM, HeéM HeNOJOBRIE, T. €. COMATHYeCKHEe, KI8T
KM poguTene. B peayabTare CAHAHHA PaMeT oDpazyeTcd OOA0OOTRODEH=
nnd AHIEKASTHA — Ju20md, Hecyllad HAcAeIcTEeHHBIE 3AJATKH oboHX
poanTened, Grarogapa Yemy YV DOTOMKOE BOZHHKAIOT HOBBlE KOMOHHAILMIM
"H0B, HE CEOHCTBEHHLIZ DOOHTEIRECKHM ocobam. B stom saknwouaeToH
HpPEHMYIECTEO OOA0EOTD PASMHOMGEHNA Haj DecnoiniM.

Huamme MHOPORISTOUHRIE OPTaHHIMBI HApPALY ¢ OecHoisiM PAIMHO-
IMCHHEM MOTYT TAKME DASMHOMATHCA M MOJOBBIM NyTeM. Y HHTHATHIX
nogopocael ogHA M3 KISTOK NPeTepneBaeT HecKOJBKO AeNeHHI, B pe-
WMUIBETATE dero ofpasyiTed MaleHBKHe NOIBHMHEIC 20MEMb OJHHAKOBO-
1 pasMepa ¢ YMeHbIIeHHHIM BABEOE HHCAOM Xpomocom. laMmersr aatem
HONAPHO CAHBAKTCA M obpasyiT OANY KISTEY, & HI Hee BIOCIENCTEHH
[MBBHBAKTCA HOBEIe oco0H. ¥ G0Jee BRICOKOODPTAHHIOBAHHBIX pPacTeH#
11 GKHBOTHEIX TOJAOBLIe KISTKH He OQHHAKOBE no Bemwmunae, OgHE ra-
MTEl DOPATE JATACHEIMH MHTATEILHEIMH BEOIECTEAMM M HEMOJBMMHE —
HiteKAemKEL; ADYTHE, MAJSHbKHE, NOIBHMAHB — CREPMANOFOUTB.

lamers obpasyrTed B COSMHATHINPOBAHHBIX OPraHax — ROAOEbLY We-
ArsaXx. ¥ BBICIIMX EHEBOTHBIX MeHCKHe raMerhl (Ainexmerki) obpasyior-
'3 B AUNHUKAY, MyMCHKHE [CHEDHHTWOH.EH} — B CeMENHUNOX.

[opoisHO MHPOKe PACTOPOCTPAHEHHOH PAIHOBHIHOCTRID IOJOBOTO DA3-
MIOMEHHA ABNAETCA RAPMEHOZEHEF, TPH KOTOPOM DASBHTHE HOBOID Op-
NIH3MA NPOHCXOAHT M3 HeolIOAOTEOPEHHOH ANNeKIeTHH.

Y aadEnil (HefonkIInY pauKoR, HACEJAAKOIIHX CTOAYHE BOLOEMBI) H ¥
el NapTeHoreHes HaOAWAaeTcA OOBMHO B HECKONLKMX JIETHMX IOKOIe-
MY, COCTOANIMY M3 OOHHX caMox. B xoHme jgera M2 4ACTH AHI paz-
HHURAKOTCH HE TOABKO CAMKH, HO H caMibl. B pesyiasTare NOJOBOTO PO~
IHCA CAMEH OTHJAANBIBAKT ONAJO0TEOPEHHRE AlIDA, KOTOphIE CHOCODHE
I PE3HMOBLIBATE B MepeHOCHTE APYrHe HebnaronpHATHEE yoiaoBma. Bec-
Nl M3 NepesHMOBABIINE AHI PAIEHEBAKNTCA CAMKH, JAIIIHE JETOM MHO-
POMHCJeHHEE TAPTeHOTeHeTHYECKHE NOKONeHHA CAMOK.

HMuoraa MomHO HCKYVCCTEEHHO BEIZEATEH MADTEHOTEHEd V TeX BHIOB MH-
NMOTHBIN, YV KOTODEIX B OpHpoge oH aubo He OpoHeXoAnT, AHGo npomMe-
XOUNMT oueHE pexko. Tak, eciad VEOMOTh MOA0H HeomwiojoTBopeHHoe Hif-
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BOPHC JIbBOBHY ACTAYPOB (1904—1074) — ove-
UECTBEHHLIA reHeTHR H ambpuosor. DKenepHMEeHTATLHOD
AOKASAT BEAYIIYH POAbB AADA B HACTENORAHHH NpHIHa-
kom sufa. Bnepswie paspaforan cnocofil manpaRieEHo-
ro moaydenns 100% ocobeli ogmoro mola HAa TYTOROM
MENHONPALE, JAM0MHE TeM CAMBM OCHORR TEODHH pe-
TYRALME [OJ4a.

W0 MATYUIKH, TO MOKHO CTHMYJAHPOBATE €0 DASBHTHE H NOJYIHTh BIPoC-
A¥HD JArYIIKY, HOTOpaf BOZHMKHET H3 OJHOH TONBKO NOJOBOH KISTEH
(siinexaeTkn) 1 Gvaer ofIafgaTh JHIIL OPHAHAKAMH MAaTeDH.

Brigarommites remernx B. JI. Acraypos paspaGoran meron moayges
i NAPTEHOTEHEeTHUECKOTD MEHCHOr0 HOTOMCTEA TYTOBOIO IIETKONpPAIA.
JrorT MeTo] SaRTOMASTCH B OTOM, YTO HEOIUIOAOTBOPEHHEIE ANLA Moasep-
'MIOTCA  HENPOAOLKHTENEHOMY Harpesanuw go 46 °C, Gaarogmapa wemy
MOGKHO OBICTPO DOAYYHTL GONLRIIOE KOAMYECTRD CAMOE TYTOBOTO IIEJKO-
npHpa, Aaoinux Gonee KAMECTBEHHBIE [IeaK, ueM CAMIIBI,

* 1. EcTh a# npoeuMOHANLHEE DAZTHYHE Memsay OecnoJbiM H Iogo-
BRIM PASMHOMKeHHeMT

* 2. Hakue dopmbl Gecnofore pasMaomenits HCOOJB3YIOT B CENRCKOM
xosfiictee? IIpHBeIHTE NpHMepEL.

* 3. Kax B CUNTACTE, B 4eM 3AKTIOYASTCR NPEKTHHECHME SHATEHEE
FHAHHHA ¢ PRATHYHEIX BHIAX PRSMHMKeHHA opraHwaMon? Kax arta
IHAHMA HCOOALIVET Yeaoner?

* 4. HaoGpaznre pasHoodpasue cnocofoB DASMHOMEHHSA B BHOE CXEMBL

§ 22, Meios

[Tonosoe pasMHOMEHHE MUBOTHEIX, PACTeHNI H rpuboR CcBA3AHO C©
l|‘TJE?MHpDE&HHEM {L‘I‘IELI,HEJIHEHP{IBHHHHX OOMIOBBIX KJBTOK =— IPAMET, HO-
TopLle NpH ONMOAOTBOPEHMH CIHBAKTCR, ofbegMHAA cBoM Agpa. Ecrtect-
HHHO, YMTO OPpH 2TOM B 3HTOTE OKAIRIBASTCH B ABA pasa fonBOIE XpomMo-
voM, HeMm B kammod wa ramer. Tawxoll e asoiimoit mafop xpomocom Gy-
AYT HMeTh H HIETHH BCErd OPraHE3MA, BRIPOCIIETO W3 SIHMOTEL,
JleficTenTensho, HemoMOBHE, coMamu¥eckue (OT IDed. scoMas — Tena),
KARTKH GONBIOMHCTEA MHOPOKJISTOYHEIX OPPAHHEMOE HMewT JBoHH0MH,
dunaoudnmic {2n ), gabop xpoMocoM, rae xaiias XPOMOCOMA HMeeT nap-
Hyw, ZO0MOROZUYHYNW, XpoMocoMy. DaMeTn e wMewT oJHHADHBIN,
AiAoudnbl (1), HABOD XPOMOCOM, B KOTODOM Boe XPOMOCOME] YHHKATh-
ULl M HE MMEIT nap — zomonozos. Ocolilil THN JefeHds KIeTOE, B pe-
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Xoa MEMO3A

®A3bl

NMPOLECCHI

MEPBOE OENEHWE MEWO3A

KOHBIOMaUWA rOMONOMMYHBIX XPOMOCOM
(oAHa W3 HAX MaTepuHCKasn,
Apyran — oTUOBCKARA).

PacnonoseHne roMonoruyHbIX XpoMocom
no 3KBATOPY KNETKM.

AHADAZA |,
TENO®A3A |

Paznenexuwe nap xpomMocom (COCTOALLMX
M3 OBYX XpOMaTng) v NepeMeLeHme mx
K nonocam. ObpasceaHe noYepHux
KNETOK.

BTOPOE JENEHWE MEMO3A

NPODA3A I,

META®A3A ILAHADASA Il | Boanukwwe B Tenodase | govepHue KNeTku

NPOXCAAT MUTOTUYECKDE NENEHHUE.
LieHTpomepb! AenaTca, xpoMaTugs!
XpPOMOCOM 058MX OYEePHUX KNETOK
PacXOOATCA K UX NOMOCaM.

Obfpa3soBaHre YeTbipex rannoupHeIx
KNeToK

Pue. 30, Crema meifoaa
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Pue. 31. Iepexpect xpoMocoM B Meilose

3YJABTATE KOTOPOre 0DpA3VIOTCH OOMOBEIE KJIETKH, HAZRIBAKT
Meftozon (pue. 30). B oramume or MuTOsa, OPM KOTOPOM co-
XPAHASTCA YWHCJIO0 XPOMOCOM, MOJIVIAEMEX JOUEPHHMH KIeT-
KAMH, OpH Meifoze 4HCA0 XpoMOocoM B JOYEePHHX KJeTHax
VMEHLIIAGTCA BAROE.
L [Mponece Meifoia COCTOHT HA JBYX MOCIEJOBATENBHBIN Kie-
: TOUHBIX AeneEnii — weitoza | (mepeoe genenne) u mediosza
; IT (eropoe menenwe). ¥asoemme [HK n xpomocom npoucxo-
AHT TOALBKO mepen mMeioaom I,

B peayanTaTe nepsoro geaeHHSA Melosa, HAILIBAEMOLO
PeEdYKEUOHNBIM, 0DDASYIOTCA KIRTKH ¢ VMEHBIIeHHBIM BIBOe
qHeaoM xpoMocoM. Ilocae sroporo geneHHA ciaegyveT (PopMH-
POBAHHE IPENRIX MOJOBBIX KJISTOK.

l’ Pazm medoza. Bo epema npogase [ mefioza geofiEEe

XPOMOCOMEl XOPOINO BHAHBL B CEETOROH MHEpocKOn. HKas-

Oad XpOMOCOMA COCTOHT M3 JBYX XDOMATHJ, KOTODBIE CBS-

3aHLl BMECTe OJHOH UeHTpOMepoii. B npouecce cnMpaiansa-

UMM ABOMHBIE XPOMOCOMBI YKOpDAYHEBAIOTCA. loMOAOrHYHBIE

APOMOCOMBI TECHO COSAMHAIOTCA APYT ¢ APYTOM NPOAOJBHO

l (xpoMaTiHia ¥ xpOMATHAE), HIH, KAK TOBOPAT, KONBNZUPY

wm. [Ipn 2ToM XPOMATHAL HepegKo NepeHpelIHBATCA HIH

NEPEKPVHHBAIOTCA OAHA BOKDYD Apyroi. SaTeM ToMOJOTHY-

HLe XpOMOCOMEl HAYHHAKT Kak Ob OTTANKHBATBCA ADYT OT [OPYra.

B mecrax mepeKpecTa XpPOMATHI NROHCXOOAT MONepedHbBle pPA3pPHIBEL, M

xpomaTHibl OOMEeHHBAITCH YUYACTKAMH, DJT0 ABICHHe HAIBIBAIOT [lepe-

ikpeemom xposmocosn (pue. 31). OgHOBpeMEeHHO, KAK W HOpH MHTOZe, pac-

mmeTeA  AfepHas  ofogouKa, HeUesaeT AAPLINKC, oOpPA3YIOTCA HHTH

peperena. Oramyne npodassi [ sedoza or npodasel MHETOZA COCTOMT B

KOILOTALHE FOMOTOPHYHEIX XDOMOCOM M BIAMMHOM o0MeHe VUACTEAMM
BOIHLECCE NEPEeKPecTa XPOMOCOM,

KHE!HKTE]]HHFI npuzHak Memagads | — pacnosodeHEHe B 3KBATOPH-
NABNOH NACKOCTH KISTHH FOMOIOTHYHBIX XPOMOCOM, JeMANIHX NapaMH.
By, 3a 9THM HacTYIAeT anagasa I, Bo BpeMA HOTOPOH IeJble IoMo-
JOPHUHBIE XPOMOCOMBL (KAMIAA COCTOMT H3 JABYX XPOMATHI) OTXOIAT
K UPOTHEODONOMHEIM DOAKCAM KIeTEH. (SaMETHM, 4TO NpPH MHTO3e K
IHUTOCAM JeIeHHA PACKOANINCE XpoMAaTHAR.) OueRs BANKHO DOAYEPKHYTE
oy 0cofeHHOCTE PACKOMKIEHHA XDPOMOCOM HA 3TOH CTAgMH Meloaa: ro-
MIUIOIMHYHBIE XPOMOCOMBl KamAoll napsl pACXOAATCA B CTOPOHBL cayuaii-
M oOpasoM, He3ABHCHMO OT XPOMOCOM ADVIHX map. ¥ Kamgoro no-
JHMY ORAIBIBASTCA BABOC MEHBIIE XPOMOCOM, 4YeM ObLI0 B KJIETKE NOpH
e JeneHdA. S3aTeM HACTYOAST menogasa [, Bo BpeMs KoTopoil ob-
puEYHITCA JIBE KJIETHH € YMEHBUIEHHEIM BIEOS WHCIOM XPOMOCOM.

Wurepdaza koporkas, taxk xak cueTesa JIHE me npomexognr. Jamee
U yeT BTopoe MellorHdeckoe geneHde (Mmedoz II). O®o oTnauaeren or
MMTHA TOABKD TeM, YTC HOJIHTECTED XpoMocoM B semaghase I sapoe
MOHBIIE, YeM KOMHYeCTED XpoMocoM B MeTalhase MHTO3A ¥ TOMD 38 o

B2

rapmzMa. [[ocKOARKY KAMIAA XPOMOCOMA COCTOMT M3 OBYX XPOMATHN, TO
B meradaze [I mepTpoMepnl xpoMocoM GedATCH, H K DOTHCAM DAcKofsT-
cAd XPOMATHALL, KOTOPEIE CTAHOBATCA AOMEpHHMEH XpomocoMamu. Toabio
Teneps HacTymaeT HacTodimad uHrepdasa. Ha xampolt mexofHo# wnerin
BOZHHKAIOT HMeTHIPE KJASTKH ¢ PAMJIOHAHEIM HaBOpDOM XpOMOCOM.

Pazmoobpaszue ramer. PaccmoTpuM Meifios KIeTHH, uMeomeid 3 napu
xpomoconm (2n=6). Iloene gsyx mMellormuecknx jeneHuit obpasyworca 4
KJISTHH ¢ PAmMIoHgHeM Habopom xpomocom (n=3). llockonbky xpomoco:
MBI Kamgoi napsl PACKXOJAATCA B JOYEpDHHE KJISTKH HEJaBHCHMO OT Xpo-
MOCOM APYrHx Hap, PABHOBEDOATHO 0OpA30BAHME BOCEMH THIOE TAMET ¢
PASIHYHBIM COYETAHMEM XPOMOCOM, HMEBINHXCA B MATEDPHHCHON KIeTKe.

Eme Goabines passcofpaspe ramer obeclneuHBaeTcs KOHBIOrauued u
NepeKpecToM TOMOJIOTHYHBIX XpOMOcoM B Hpodpaze mefiosa.

Buonorwdeckoe sEadeHHe Meioza. Ecap 6m B pmpounecce smeiioza He
NPOHCXONHITO YMeHBIIEHHMA “YWHCTA XPpOMOCOM, TO B HAaAL0M ChHegVELIemM
NOROJIEHMHE NPH CAMAHME Afep SHIeKIeTEH M COSPMATOIOHAA YHCID Xpo-
MOCOM VBeJAHuuBagochk Obl Deckomeuno. Brarogaps meficay speawme moso-
BEIE KJIETKH HOAVYAIT FATLIONIHOE () 4Heno XpoMocoM, OPH OILI0g0-
TBOPEHHMH e BOCCTAHABIHBASTCA CBOMCTBEHHOE NAHHOMY BHAY JNHIIOMA-
moe (2n) umceno. Tlpnr mefiose roMoaoraYHbe XPOoMOCOMBL NOOAJAKOT B
pasHple NOJOBEIE KISTKH, 4 [OpPH ONI0JOTBOPEHHH NADHOCTH TOMOIOTHY-
HBIX XPOMOCOM BoccTaHasnupaetca. ClepoBaTensHo, obecneuHBAeTCH No-
CTOAHHBI ANA Kammoro BHAL HOAHBIH AHMIOHIHBE HAGOD XpoMocoM H
nocTosHEEOe KouamuectBo JIHE.

[Iponcxogamwme B meiiose nepexpect xpomocod, o0MeH yuacTRaMM, a
TAKME HEIABHCHMOE DACKOMJIEHHE Km0l napsl roMOJI0THYHBEIX XpOMO-
coM ONpeseidloT SAKOHOMEPHOCTH HACAeICTBEHHON Nepegadd NPHIHAKA
or pogaureneli noromerey. Ha kamgofi mapel ABYX TOMOJOTHUHBIX XPO-
MOCOM (MATeDHHCKON W OTHORCKO), BXOAMBIOHX B XpoMocoMHBlH nabop
AMILIOHAHBY OPraHH3MOB, B FAIOHIHOM HaGope AfinexIeTEH HAH cnep-
MATOBOHJA COAEPIKMTCH MG ogua xpomocoMa. Ona mosker OmTe: 1) oT-
LOBCKOH xpoMocomoil; 2) MaTepuHcKoil xpomocomoit; 3) oTUOBCKOH ¢ yua-
CTHOM MATePHHCHKON; 4) MATEDHHCKOH ¢ YYACTHOM OTIOBCKOIN. ITH mpo-
Hecchl BOSHHKHOBeHMA OOJBIIOND KOJMHYECTBA KAYECTEEHHO DASTHUHBIX
NOJOBBIX HJASTOK CHocofCTEYIOT HACHEeICTBeHHOH HaMeHYHEOCTH.

B orgeibHeix cIVUaAx BCASICTEHE HADYIIEHHA IDpOOecca MeHosa, npH
HEPACKOGHISHHH TOMOJOTHYHBIX XPOMOCOM, DOJIOBEIE KASTHKH MOTIYT He
HMETE TFOMOIOTHYHON xpomMocoMbl Wik, HaobopoT, Hmersh ofe FOMOAOIHY-
HBI® XPOMOCOMEL. 3T0O NPHBOIAT K TAMENLIM HADYVIIEHWAM B PAiBHTHH
OpraEAsMa HIH K ero rafenn.

# 1. CpapapTe MuTO3 W Mefios, BRIZEIHTE 9eDTEl CXOACTEA M PARTHYHA.

» 2. OxapaxTepuayiiTe NOHATHA: Melios, dunaoudnumi Hafop XPoMOCOM,
sanaoudibill Hafop XPOMOCOM, KOMBOIAULA,

@ 3. Kaxoer SHAYEHHE HMEET HEIABHCHMOS PACKMHIBHHE DPOMOSOIHYHBIX
XPOMOCOM B OOPEOM JeTeHHH meiioaa?

® 4. B uem sagmouaeTcd GHOIOHMMECHKO? SHAMERHe Meioaa?

o] BemoMmEHTE H3 KypPea 300JI0THH, KAK OCYIIECTRAAETCA OMLAOJOTBO-
peHHE ¥ HHBOTHBIX.
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§ 23. Obpasosanue noLoeslx KAEMOK
u onaodomeopenie

CuepmaTorenes u oporeses. [lo paccmoTpenHO0i Bhime cxeme Meiioza
b eneparamozene: — ofpasoBaHe MYMCKHX DOJMOBBIX KAETOR ¥ M-

norinmx W uenosexa. Ha puweyaxe 32, A maso cxemarueckoe maohpasce-
1N CHePMATOrEHeaa.

CnepyaToredes HAUYHHASTCA © TOPMO, 9T0 Helpelasd TONOBAA KAETKA
WIS I.11I:itIIHI::".I.'fH B pasMepax H NPHCTYIAST K OEpBOMY JeeHHH Menoza.
M wexopnoii ofipasyioTca gBe KNeTKH, KOTODhIE TPeTEPHEBAIOT BTODOE
e Meﬁﬁma, B peayawrare aByx MeHOTHUECKMX IENeHHil HAa Kam-
il nespenoll My:cexoll nosopol KAeTKH ofpasyoTcA deThipe 3peibie
ICHETIH € TAITOHAREM HaGopom xpomocoMm (n). [Mpespamenne sTHX Kie-
Pne B CNepMaATO30HILE CEASAHO CO CA0EHHBIMH npongccaMH pocTa H Che-
LT HSERLHHE, HO HEe CONPDOBROMIASTCH KJISTOUHEIM mJeleHHeM.

(Npa3oBaAHME MEHCKAX NONOBEIX TAMET — 0802¢HEe3 WIeT mo Toil e
CROeMe, HO ¢ HEKOTOPBIMH CYIIECTEEHHBIMH OTIHYHAMM,

I} peayibrare HEPABHOMEDHONO PACHpPEReTeHHA IMTOIIAZMB KAk IpH
A pUOM, TAK H ODH BTOPOM [JeleHHAX Meilosza TOARKO B OOHOE KieTHe
nonppaeTes GONBIIOR 3amac MHTATEABHBIX BeIUlecTs, HeolXOoHMEBIX I8
nEAnMTHA Oyaymero sapojeimna. ClegoparentHo, obpasvercs TONLKO of-
1 apenas AHUEKNeTKa ¢ PANNOHIHEIM HAGOPOM XpoMmocoM (n) H TpH Ma-

AhAuexkneTtka

" O

3urora
CnepmaToaongel OnnogoTEOpEHHE
:‘ur'. Jd2. OfpazoBaHAe MONOBMX KASTOK.
dwpmarorenes (4) u osoreses (B); 2n — gunnowgAeii Hafop  xpomocoM;

] rnilioMARKA Habop XpoMocoM

4

NeHEKHe KIeTOYKH (HAOpaBHTeIbHbIS TEABLIA), KOTOPEIE BOOCASACTEHN (10
rufawT (pue. 32, B). Ipwr osoredHese Hapany ¢ Mei020M NPOMCXOIMT THE
HASEIBAEMOE codpeaaiite AHUPKIETHH, BO BPEMA KOTOPOPO SHAMHTENLHO
VEEIHYHBASTCH ee obbe.

PaccmoTpeHHOE pasiutHe CHNePMaTOreHesa W OBOTeHe3a COOCOBCTEVET
ofpAsOBAHMI0 B0 MHOTO pasd Gonelmero WHCAA CHePMATOSOHOOE OO Cpab:
HEHHID ¢ AligexaeTEamu. Sro Heobxogumo ana obecnedeHHd OMIOAOTEO-
peHHA HARDOABINErs WHEIA AHOEKASTORK H, CIeNOBATENRHO, A COXpAa-
HEHHA BHIA.

Crpoense nonopsrx knerox. Siner1eTRH PASHRIX OPramdIMOB Dadjin-
GAIOTCH MO0 CBOEMY CTpoeHMI0 ¥ pasmepam. Tak, v MBEIIH AHLOeKIeTHA
umeerT gHaMeTp okono 60 mem, y wemosexa — 150—200 mkm, a y cTpa-
Yo OH paBeH HeCKOABHHM CAHTHMETDAM. Popma AROEKIETHH OOBIYHD
OKDYIJafA, B 8€ IHTOMLIAZME DACHOIOMEHb MHTOXOHADHH, pHiocOMEL M
DOARDIOE KOTHYSCTEO SAMACHEIX DOHTATENBHEBEIX BEIOIECTE B BHAS MEeITod-
Hulx aepeH ¥ Genxa. fapo afinexieTHH AKTHBHO (DYHKUHOHAPYET, 4TO
CBAZAHO © OponeccaMu OHocHETesa Geaxa.

CoepunaTosoHisl HAMHOTO Melbue AHLERIeTOH. Y pasHEIX HHBOTHRIX
oul pasHoi QopMel, Ho GOABIIMHCTBO HA HHX HMeeT IOJOBEY H XBOC-
rtuk. IIpH CO3pEBAHHM CHEPMATOZ0OMAOB B OTAMYHE OT AHNERILTHH PO
HCXOAMT YMEeHLIIEHWEe HX pasMepoB. Japo Tak#e VMeHbINASTCA H BME-
cTe ¢ xommuekcom [oAbi:H (QOPMHPYET rofoBky cmepmatosonga. Muro-
XOHAPHH COCPe oToTeH ki ¥ OCHOBAHHHA XBOCTHEA I ODOCTABRMAKT JHEDTHH
A ero xonebanuii. Baarogapa xonefaHHAM XBOCTHEA 3PEJBIE COepMAa-
TOSOMAE AKTHBHO [ABMMKYTCA B OKDYMawIed Mx cpefe ¥ JOCTHIAKT aif-
UEHTETOK.

OnaogoTBopEHNe ¥ JKHBOTHBIX, UHCI0 H DasMepsl OOJNOBBIX HJISTOK
PASTHHYHBL ¥ DASHBIX JXHBOTHHIX W PAcTeHHI. Opnaro uabiwpaeTca Ta-
KA 2AKOHOMEpPHOCTL: HeM MeHBINE BeDOATHOCTh BCTPeYH AHIEHICTEH M
COEPMATO30NAA, Tem GoJblles HWHCIO NOJOBBIX KIETOK obpasverca B Op-
rapuasMe. Hanpumep, poifinl MeuyT wkpy {AfiuexIeTRE) ¥ COEPMY OpPAMO
B Bogy. KogwuecTBo MKDHHOE ¥ HEKOTOPRIX H3 HHE OIPOMHO (Tpecka
pEIMeTEIBaeT oxono 10 mMar nxpHAOk). ¥ BRICIOHX DACTEHHE H HHBOT-
HeIX obpasyerca o0eMBEO0 Heboablloe KOJIHYECTBO ANNeRNeToR (0o He-
CHIMIBEHX ﬂﬁ{}ﬂT[{ﬂB}, TAK HKAK ¥ HHX BEPOATHOCTE GHJIDJID‘I'BDﬂEHHﬂ npH
AHAYMTENBHO GOJLIIEM KOJMYecTEe COSPMATOI0MIOB (HIH MhUILIL) OYEHbD
BEETHEKA.

I[powece OMAOLOTEODEHHA COCTOMT H3 HECHONBEHX 3TANCR! NPOHHK-
HOBEHHH CI'IEPM&TDEDHII.H B HﬁT.ID,, CAHMAHMA TANIOHMIHBIX AJED obenx ra-
meT ¢ ofpazoBAHHEM OUOAORIHON SHIOTH, AKTHBALIHAH ee K Apobuae N
M gadbHelIneMy pASBHTHED.

Ha npumepe AATVIDEH PAcCMOTPHM, KAK MOPOHCXOIAT OILIOAOTBOPEe:
nue v EHBOTHBIX. HeonmogorsopeHHAR HEPHHKA {afiperneTHA) NMOKPEITA
HECKROMBEEHMHE SAMHTHEIMHE of0goYKaMe, NpejoxXpaHAnIiHMH ee OT BO3-
JelficTEHA HeOMArONpPHATHLIX BHEIIHHX veaopuit, CnepmaTo3oHABl aKTHE-
¢ OepefBHMTATCA B BOAe ¥ NEPEIHHM KOHIOM TPOTOBKH ¢ TOMOLIBI
(pepMEHTOR NPOGYDABTMEANNT 3ANIHTHLIE 0BON0OYKK ARLEKILTHE. Kar Tons-
K0 CHEPMATO3ON] MPOHME B ANNEKIETKY, ee 0DOMOYKH npuofipertanT ceol-
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Mo, J03 Jlpofinoe ONMIOAOTRODERHE ¥V NESTKORLIX DPACTEHMNI.

TR NpOAOIEHME paIpes uBeTHA; CApasd — OPOHHEHOBEHWE NBABIEBOH
PPV B aApoAsIneRs MemoR; | — DhiaeENK; 2 — NPOPACTAIOIGE NBITh-
e sepio; 3 = peibkine; 4 — TRUNHOYHAR HETL; § — samAsb; § — sapo-
MR MEeTIoK; § peHuHK; & — uameurs; 9 — neasuenas Tpybea;
fir wereratHsnoe aapo; 11— cnepumun; 12 — afinexaersa; /3 — nestpanis-
e etk Id — sadaTok apgocnepma; IS5 — amrora

“lik, IPENATCTEVIOIHE JOCTYOY JAPVIHX COePMATOIOMA0E. DTo obecrewy-
LT CAHARRE ApA AROA ¢ AOPOM ONHOTO CHePMATOSOHEA. ¥ HEROTODEIX
HMBTILX B ANNEKNeTRY NPOHHKAKT [BA HAH HECKONBKO CHEPMATOZ0-
ju, HO B OIVIOOOTBODEHHH ODHHEMAET VUACTHE AHIIE OOMH, OCTANL-

e norabamor. B peayneraTe ofpasyeTcAa aHroTa, coNeprKAnlaf Ve BOI-
i, IMOIOHIHBIE, Halop XpoMOocoM.

OnaogoTeopeEne v pacTeRHii. OmiogoTeopeHne v pacTeHHiI B IPMH-
e CXOOHO © TAKOBLIM ¥ JKHBOTHEIX, HO HMeeT cBoM ocobeHHOCTH. Pac-
SMIFTPIMM TPHMED OMLIOIOTBEODEHHA YV IBETHOBOTO DPACTEHHA © JHIJIOHI-
M nabopoM xpomocom. B sTtom coydae B neUIBHMEe obpaayiores ram-
VA L H BIe MHKPOGHDPH — [NBILIBLIEBEIE SEPH:IL

ManmomaHoe AAPO OBNBIEBOr0 IEPHA JEIHTCH HA ABA AAPA: BETeTA-
runHoe W regepatHeroe. O0BYMHO B 9TO BPeMA NBJILIEBOE 3EPHO [IONA-
Wi'r HA PEUIBLE HECTHHEA H, o0pasyds neisleryi TpyGKY, npopactraer
I HATPABIEHHI) K 3aBA3H. B 3aBA3M HAXOAWTCH 3apofnimiensiil mMemox

HCKOTBK AN .I"EHJ]OH,EI;HBIMH KENeTHKaAMH, OIHA H3 I{M‘DPHX — .‘FIﬂZIIE'
wieTia. B neoisneroi Tpyike redepaTHEHOS AAPO ETRTEA OIe paz, ob-
MIYH ABA cOepMEA, (JHH M3 HHX CAHBRETCA ¢ AApoM SANeKIeTEH, W
i pesyawTATE oGpasveTea IHroTa ¢ OHILIOHIHEM Habopom xpomocom. Ha
e praBHBAeTeS AHIIOHAHBIA 33poALII ceMeHH — Oygymiee pacTeHue,
Ipyrodl cnepummii caupBaeTca © ABYMA ALPAMH NeHTPAJbHBIX KIeTOE. B
HEIWIILTATE BOSHHKAET TpHﬂ,’TUHﬂ;HHﬁ JHAOCTIEDM, T. @. Cﬂﬂemﬂmnﬁ TPH
whopa xposocom (pre. 33). B KoeTHax TAKOrO 2HAOCHEDMA COMLDHNT-
S mG ITMTATEIBHEIX ECLIeCTE, HeoOXOJMMEIX JI8 PASEHTHA 3apojbl-
il (MCTEHHA. JTOT OpOUece HAIBIBAIOT JE0IHLIM ORAOGOMEOpeHLelt.

dnoiinoe onaogorsopesine GLLNC OTKPHITO H3BECTHRIM PYCCKHM GOTa-
micom C. I, HapamuHsiM.

Buosornueckoe aHaveHMe ONIOJOTEOPeHMA. BHOJOrMuUecKoR IHAYSHHe
NLNYIOTHROPDEHHA COCTOAT B TOM, 49TO OpH CIHAHHNA H{EI{CKDF{ H My}!f_ﬂ.‘r.‘.ﬂﬁ
LJIOBBIX  KJIETOK (mpoMcxogAmMY, KAK OPABMIO, OT JBVE DASHEIX OCO-
i) ofipasyerca HoBell OopraHpsM, Hecymnuil B cefe NpHaHAKH M MaTe-
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PH M OTLA. II]}I’! ﬂﬁpaaomuun NOJOBRIX KJIETOK B Meilode BOIHHKAWT -
METHEl ¢ PASHLIM COYETAHHEM XPOMOCOM, OO0STOMY o0pAZVIOIMIHECH I0C/ie
OIIOOOTEOPEHHA HOBEIE ODPraHH3MEI MOTYT COYETATL B cele npHanaku
oboMX pogHTENel B CAMBIX PA3NHUYHEX KoMOHHAUMAX. B pesyabrate sro-
ro OpOHCXOOHT KOJOCCANBHOE YBeJHUeHHMe HACAeICTBEHHOrMO pasHoobpn-
3HA OPTraHH3IMOE.

® 1. KagHe cymecTBEHHBIE DA3IHYMA HMEHNTCA B CTPOSHHH JHEHCKUX o
MYHCKHX MON0BRX HieTox?

* 2. B wes, Ha BAIN BITJAJ, COCTONT NPEHMYIECTEO BHYTDEHHETO oON-
JOAOTROPEHNA [0 CPABHEHHID ¢ HAPYAHBMT

® 3. Yro npoMexOAHT CO CHEBRPMATOIOMAOM H SAUEKISTEON OpH coape-
BaHun?

® 4. Kakopo sHaueHHe JHAOCOEPMA ¥V IBETHOBRIX pacTeHmi?

® 5. B uem Guonormueckos sHANeHMe OILAOMOTHOpeHEHAT

Lo} BenoMHEHTE H3 EVpca AHATOMHH, []]HEI'IDJIDI'HI‘I H TI'HIHEHEl YeJI0Re-
Kf, KaK [OPOTEKAST DAIBHTHE JADOARINA HeloBeKa; MOBTOPHTE
§ 17.

I'naea VI. HHIHBHIYAJbBHOE PA3BHTHE
OPI'AHH3MOB

IMponece MEIREMAYANLHONO PASBHTHA oco0H OT MoMeHTa ofpasoBaHuA
JHTMOTHRI 00 KOHLA MHIHH OPraddiMa HOCHT HA3BAHHE OMMOZEMEdd. OH-
TOTEHES — MNPOIEcs, NPHCYVIOHA JmdoMy #MHBOMY CVINECTBY, He3aBHCH-
MO OT CHAOMHOCTH ero opranmsanui. Kaxmm ofpazom H3 ommogoTBOpeH-
HOH AflexIeTkd paspHBaeTcs HOBHIH cioxublil oprapaM ¢ GonbIINM
YHCAOM TAK HeNOXO:HHX ApPYr Ha Apyra oprance # TkaHed? Kawxosw me-
XAHMAMEL PearHaanuy Tol remerTHueckol HMEGODMAIMH, KOTODAR 38KAM-
HeHA B OMIOJOTRODEHHON AinexaeTee?

§ 24. Japodsiuesoe u nﬂcmuﬁpuunnnbuae
pPa3sumue OpzanuImos

JApofaenne aurorsl. epes HecKOJIBKO YACOE NOcAe ONIOOOTBODPEHHA
HACTYIAET NEpEasd CTAJHA 3ApOAHIIIEBON0 DA3BMTHA, HasbiBaemas dpofne-
HUEM, B PEIVARTATE KOTOPOrO 3HrOTa JeIHTCA MHTO30M HA JBE KJAETKH.
Iee obpazviomuecs waetssd (pue. 34) He PABeAMHAKTCA. 3ATEM HaMm-
Jaf KJAeTHA OINATE AeJHTCHA TAKMEe HA Abe H DOAYYaeTCH 3apoaklill, Cco-
CTOAIME M3 HeThipex, BOCEMH KJIeTok H T. j. B npomecce ppofnenma
KOJHYeCTED KAeTok OLICTPO pacTeT, OHH CTAHOBATCA ECE MeIbYe M Medb-
ye. Knerkm B npouecce gpofneEna ofpasyior cdepy, BHEYTPH KoTopod
BOSHHKAST NOAOCTL — 0(IQCMONEIb; ¢ MOMEHTA BOSHUHHOBEHWA NOJNOCTH
JAPOARIII HAZRIBARTCA Oracmyaol (pue. 34, w, 3). Baactyna cocTonT yiKe
M3 HECKONBKHX COTEeH MeNEHX KJIeTOK, HO II0 pPasMepy He OTIH4YAeTCH
OT 3HTOTEL

lacrpyaa. OGpazoBanne TpeX 3apOodsIIeBHIX caoer. Bexope mocne ob-
pazoBaHuA OJACTYAR HACTYIAST CAEAVIOMN[AAR CTAIHA PAIEHTHH IAPOAkLI-
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Puc, 34, Opobaense H Hauamo
PAIBMTHA  ONAOAOTBOPEHHOTO
AALA TAHDETHHEL.

4 — ONNOJOTEOPpEHHOE ARIo;
0 — cragua 2 HOeTOK; & —
CTAIHA 4 EISTOK; & — CTaAHA
B waeton; d — cragua 16 kae-
TOK; ¢ — oTagus 32 KieTon;
# — GmacTyaa; 3 — GaacTy-
Ja B paspesze; o — HAYaAAo ob-
PASOBAHHA TACTPYARL K — ra-
CTpYna; A4 — paHHAA Helpy-
na;, M — HeHpyaa: 1 —
GRacToment; 2 — aKTOmepMa;
d — awropepma; 4 — NoNoCTH
NEpEHYHOE KHIIKH; § — mMe-
aogepma; § — HepBEEaA ILIAc-
THHKA; 7 — xopga

ni 2acmpyaa (pue. 34, u, x). B npouecce ofpazoBasus TacTpyIsl
HHYUNEBHRANTCA MHTOTHYECKHE [JeleHHA KISTOK H NOPOHCXOLAT CYLIecT-
HEHNLIE HIMEHEHHA B CTPOSHHH 3SapogbIIna.

HuwGonee mupoko pacnpocTpaHeHHEIM clocoboM ofpagoBadus racrt-
PyJd HBJIAETCA BOAYHBAHHE BHYTDE VHacTHA cTeHKH OxacTyasl, Ilpu of-
PHEKMIAHHAY FacTPYIRl EJISTEH AeJATCHA MHTOZ0M OMEHb ﬁmr,:'rpn H HHCIO
MX peiKo yeenuuneaerca. B ornmume or GnacTyaml ractpyna npefcTae-
Aner cofoil AByXcaoiiHEIH Menior, HapPYKHbIE caoil KIeToR KoToporo Ha-
AanneT pemodepyoi. ByTperEuil enofl racTpyabl, BRICTHIAOIIMI &e mo-
JOETh, HOSBIBAIOT IHMOGEPMOL.

¥ anpopsiuell MHOPOKJETOMHBIX JKHBOTHBEIX, 38 HCHJAKMEHHEM TyOOE
H HMIIGYHOMOEOCTHRIX, 3J4KAARBACTCH €0 H TPeTHH sapofbilneBnii
choi - mesodepma. Mesonepma ofpasyeTca MeskAy NEPBEIM H BTOPBIM
GAPOJIBIILEBRIME CHOAME = 3KTOAepMOH H SHTONEDMOI.
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Obpazosanne opraxoe. [leneHue KIeTOK H HX NeDeMeIleHHe NPOAOA-
WAKTCA H Ha chegviomed cTagnH, HazmBaemoH Helpyaol (puc. 34, a, m).
I'napnas ocobeHHOCTE 2TO0H CTAOHH IAKTIOUAETCH B TOM, YMTO B 3TO Bpe-
MA HAMMHASTCA 3AKNAJAKA OTAENbHBIX OpraHos Gyayied JHYHHEH HIH
pEpocaore opranpama. Ha cragnu Hefipyabl H3 SHTOJEPMEl HAYNHAETCH
PAZEMTHE HepRHOH NNAacTHEKH, A sareMm HeppHoli TpyOnm. Ma mee sno-
CABNCTEMHM DASBMBARTCA FOMOBHOH M cOHEHOR moar. OcTaleHAs JKTOOED-
Ma JaeT HAYAIO HADPYHHOMY CA0K KOHHOTO HOKPOBA, OPraHaM IpeHHA
u cayxa. OpHOBpeMeHHO 3HTOJepMa obpaaver Tpybry — OGyvaymiai K-
INeYHHE, BRIPOCTHI HOTOROrG BIHOCNESCTEHH NPeBPallaiTCed B Jerkqe, [e-
HeHE, OOMEeIVIOUHYEY Heareay. ME:‘mJ:I;EpME OAaeT HAYaAnd Xopae, MhILI-
uAM, MOYKAM, XPAIEBOMY H KOCTHOMY CHEAeTY, a TAKMKEe KpPOBeHOCHBIM
cocyaaM OyIymero OpraEusMa.

¥ UBeTKOBREIX PACTEHHH pPAZBUTHE 3JADOABILIA TAKME NPOHCXOAHT BHY-
TPH MATePHHCKODO OpranuaMa — B sapojsiimesom mewmrke. Ilocae onmo-
JOTBOPEHHA IUCOTa JeMHTCA MHTosoMm, ofpasyiorca coGCTBEHHO 38POALIIL
W Rodeecok, KOTOPBIH CAVHKHT A4 NPHKPeNJIeHHA 3JAPOALIINA K CTEHHKE
2APOJEIIEROTD MEIDKA M A0A cHalMeHHA ero OHTATENBHRIMH BeliecTBa-
MH HZ OHDVHAMMX THaHeil. B japojsime 3axIaJbIBAKTCA THaHH H Op-
raEsl pacTeruda. LA SamuTH sapoAnlma oT HeGJaronpHMATHEX Yenonwi
(POPMHDPVETCA CeMA, TOKPHTOR CHEIHANBHBIMH obogouxamu. Buyrpn ce-
MEHH HAXOIHTCH TAKHe TPHIJIONIHAA THAHb 3HAOCHERMA.

IMoctambpronantuoe pazentie. Cragna sMOpHOHANEHOTO PASBHTHA 38-
HAHYHBASTCA POMCIEHHEM MHIM BHUIVIIIEHMEeM W3 AiNa JeTeHbIIIA MHBOT-
HEIX, NpoOpacTaAHHeM cemMeHH pacrTedHil. Cregviomwym craguio — pPaspi-
THe OPraHMaMa 00 HACTYILTEHHA NOJOBOH 3PeocTH — HASBIBAKT ROCMIM-
GpUOHAAEHEM PaZsUmMUen. ¥ PAsNMYHBIX BAAOE OPTAHASMOE TO0T OepHom
APOTEKAET MO-PASHOMY. ¥ MHOIHX MHBOTHBIX, BKJIMOYAA 9ef0BeKA, NeTe:
HEIIIH MOABIAKOTES HA CHET MAMEHEKHMHE H OecOoMOIHBIMHE, Hecnocob-
HEIMH K CAMOCTOATENbHOH uzpn. Hanpusmep, ¥ orpoMHEOIO KeHTYpy pas-
MEp HOBOPOMAEHHOID AeTeHBIIA HE NPeBbIiOIAeT paaMepa IPelRoro ope-
xa. B pocToMOpHOHANBHEIR #DEPHOT ¥ TAKHX MMHBOTHRIX OpPOMCKOAWT
NO3pEBAHME MHOIMX OPFaHOB M CHCTEM — HepBHOI, IDHmesapuTennHO,
noA0RDIH, WMMVEHOH. B sTOM cnyuae TOBODAT O RPAMOM ROCHIMOpUO-
HOABHOM POISLITILL.

Y TAKHMX MHBOTHBIX, KAK WieHHCcTOHOTHe, aMbubuu, nocToMODHOHANL
HEI mepHom oTAHYaeTcd GONLINOH CHOMHOCTBE), ¥ HHX BRIYIHBIIHECH
H3 AHI JeTeHbIIIH 3AYACTVI) COBCEM HE NOXOMKH HA BIPOCALIE OpraHMs-
mei. Hampumep, ryceHHna — auuHpKa DaboykH — OUYeH:R CHABHO OTJIH-
YARTCH OT BIPOCAOTO HACEKOMOID M CTPORHHEM, W cHocoDOM NHTAHHA, H
mecToM ob0nTaHEMA. TONOBACTHE MNOXO0M# CHOpee HA Py, UeM HA BIpOC-
AV JTATYIOKY. DT0 — Henpamoe nocmamOpUONAIBHOS pA3gumue, HIH
padgumue ¢ npeapawienuer, llocTaMOpHOBATEHOE pPASBUTHE TAKHX MHH-
HOTHEIX BEIOUAST B cebia OJHO HIHM HECKONLKO NPeBpANIEHHI, KOrmga
¢TPOEHHE JHHEBOTHOTO WAMEHASTCA — HCHEeIAIOT OJHH OPraHbl, MOABIAKT
ca apyrie. Hanpumep, v ronoBacTHKa Hedesator #abpel, xBoer, obpasy-
HOTCS  JErEKHe, KOHEeWHOCTH. ¥ MHOTHX HACEKOMBIX NOCTIMODHOHANLHOE
PEIBHTHE BKANSNMAST elle OgHY CTAIHI — KYKOJKY, BO BPeMA KOTOPOM
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HHIRTH IRCKE NOAHOCTRI0 HCHESANT JHYHHOUNEIE BHYTPDEHHHE OPTaHLI, 38-
MUHIHCE HOBLRIMHA, XAPAKTEPHEIMH [JH B3apociaord HACEKOMOTO.

¥ pacreHuit Memay mepHogaMp sMOpHOTeHeza U JanbHeiinras pasBM-
THEM ODFAHAIMA MOEeT NPpOX0OTHTE HEeMATIO BpPEMEHH. CEMEH&, SAINHIITeH-
e oBOAOMKAMK, MOMYT COXPAHATE 3KH3HeCHocoGHOCTE B TeueHHe MHO-
rux ser. llng npopacraHda MM HYEHE ocolble VCIOBHA, Npe#Ie BOETD
WFHGRINNTE B onpegefeHHAR TEMIIEDATYPA. HpH OpOpacTaHNE B EJETEAX
UEHLEITEL AKTHBHPYIOTCA (PepMeHTRl, HAYHHASTEd HCOOJALIOBAHME aamace
ML UWTATEAbHEY BEIIECTH, JEJeHHe KIeTOK, POCT M PaseuTHE OPraHOE,
HEBHIINTER RpOpocmor, AaibHeHInHi pocT M PASBHTHE KOTOPOTO NpHEO-
A K ODPA3OBAHMED BIPOCHOND pAcTeHHA. ¥ HeKOTODBIX pacTeHEnil Tap-
wee nnbIIOAAETCA PASBMTHE ¢ NpeppamendeM. OGLIMHO 3T0 CEASAHO ¢ Ob-
[HEOBAHHEM JAMACAIOMUX OPraHoR — KAYOHeH, NYKOBHI, KODHEBHWIN, AB-
AMMIHXCA BHAOHM3MEeHEHHBIMH DOODEraMH HIH KODHAMM.

Muddepenunporka waeror. Bee knerky sapogsims, a asTeMm o BapOC-
Joro opraisgsMa ofpA3VIOTCA M3 SHTOTE oyTeM MHOMOEPATHBIYX MHTOTH-
HCCKHY eneHHl M MMenT ojuHakopoe kKoawvectso JJHE, oamnaxonnie
KPOMOCOMED H OQHHAKOBEIE edbl. Karum e ofpasoM KneTkH pasHBIX
Opralal B TKAHeH OKAJBEBAIOTCH DASHBEIMH [0 CBOEMY CTPOEHHIO H hver-
naas, r.oe. gadupepenuuposanarvMu? deno B ToM, wTo coemHpHYeCKHE
CHOHCTEA KJISTOK ONpefensiores Denmamu, HKOTODEIE CHHTEINDVIOTCH B
ITHX KJIeTKax. B KJeTKax MHOTOKNETOMHBIX OPraHHM3IMOB HHKOTA He pa-
HOTAT BCe MMEUIMecH B HHX TeHLI, a padoraer Toasko HebGOJBOIAS HX
et Boxoge HEAMBHAYANLHOIO DASEMTHA HMMeHHO 5TH paboTamiime
OHPEIeTeHHOM Oprade WM THAHH FeHbl H CO3JAKT CHenndHYHOCTE CTRO-
eius B OYHKIHOHHPOBAHKA KJIETOK DA3HEIX Opranos (scnomenTe § 7 m
pes. 103).

CuennduyrocTs pafoTel KIETOR 334aTKOB OPraHOB BOSHHKAET He cpa-
4y, & JHOIb HA ONpeNeNeHHOH CTAAMM DPasBMTHA saposima. Ha pawsmx
CTAAHAX Apo0IeHHA OTHEIBHEE KJISTHKH MHOMOEJETOYHOD 3apoabilla ene
ne andpepeHIHPOBARLL B, ecaH HX nepecafiMTh HA APYTroe MecTo, MOTryT
HiEMEHHTE XOX CBOEIC DAaaBUTHA. KIeTkH HeroTOpRIX yyacTkoB smGpuo-
i aupepeHIMPYIOTCA PaHBINe ADYTHX M MOCYT BIHATE HA PAZBEHTHE
GOCEMHHE OPraHos, +BRIKINKOMAR» HIH $BEIOYAAs TPAHCKPHUNIHIO onpe-
AICHHEIX reHo. PeryiaaTopaM# AKTHBHOCTH FeHOB CJAYVIKAT CHHTe3HpYye-
M ATHMH KJISTHAMH DASAHYHEIE MOJEKVIR — DeiKi# W BemecTeBa He-
fiesikoBoil npupoanl (BenomEMTe § 17). JaHHBIE 0 TAKOM R3AMMOBIHAHHN
KALTOK ObITH DOAVYeHEl B OOBITAX MO NepecagramM VYacTKa JKTOAeDME,
Hi HOTOpOTO (POPMHDPVETCA HEPEHAA CHCTEMA, HA CTANHH TACTDYARL Of-
noil gArymes mog OGPBIIHYK SKTOAEPMY Sapojsiia APYTOH JACYIDEH,
HIXOAAUeroCA HA TON e cragmu racTpyasl (pue. 35). B nponecce mop-
MILILHOID DASEMTHA 3TOT YHACTOK BAHAGT HA (DOPMHPOBAHNE HepBHOM
HARCTHHKE W3 PacnonoEedHoll OKOMO Hero cOHHHOR sKTogepMbl, B ye-
JMOBHAX OORITA, KPOMe HODMANbLHO passuBalomefics coScTeeHHOI HepeHOIM
cuereMsl amOpHOHA, BOKDYT YHacTKa, MeDecAXKeHHOTO OT Apyroil ocobm,
TiK#e ofpasopaanes HepsHAA TPYOKA, XOpAa, HAYMHATIOCH PAIBHTHE BTO-
poro ronoBHOre H COHHHOIO MO3Ta, TAK NTO ODOIVYMICH OBOMHON 2MO-
puoH. CleqoBaTelbHo, NepecaXen bl VIACTOR ABIAETCH OPZEHUICMOPOM,
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Cragws ractpyne

Pammmie AONONHKTENEHONT SMOEHOHE
(FANALHE HEPBHOR TRYGHH]

Pasmmuman Hi NEOHCEOLT

Puec. 35. BaamMmogeficTeEHe dacTell DAIBHDAKIIErOCA IApoARINa (Cxema nepecaji-
KH YUACTHA SHTOJEpMbL)

KOTOPBIH BAMAET HA OKDYRAIHe ero TEasH, T. e. obaajgaer cnocobuo-
CTRH HANPABIATE DASBHTHE KIETOH, NPHXOAAIIMY B CONPHEOCHOBEHHE C
HHMEmm{ ofHaApY#eHR H OPYTHEe OPTAHM3ATODLI, OKAILIBAIIHE BIHAHHE
HA PASBHTHE NPHISKAIMK yuacTKOB. IlocTeneHHo BEIWOYAACh, OHH Obec-
NedHBawNT DOCHefOBATEABHOCTE NPOTEKAHMA NPONECCA PASBHTHA 38pOALI-
ma. IlogobHEle OPraHHZATODRR OLIAH HARJeHE! ODH H3YVYeHHH DAIBHTHA
ApOALIEH THI, MISKONHTAKINY, GecOOZBOHOUHBIN, PACTEHHE.

» 1. ChopMyaupyiiTe onpenenesna nouatuil frgemyaa, zacmpyaa u hei-
PyAG, MCOONRIYA pHcvHok 34,
» 2. Tlpueegsre NpHEMepsl MOCTIMDPHOHAALHOTO PASDHTHA C NPeBpae-
HHEM.
3. Kaxue arans MOMHO BRIENHTE B OHTOMEHeZe MUBOTHREIX H pacTe-
HEAT
® 4. Yro tagoe andupepennspoBra kaeToR?

[ ]

§ 25. Opzanusm Kaxk edunoe yenoe

YenoerMA, B KOTODRIX FHBYT OPraHHIMBl, OOCTOAHHO MeHAHITCH. Ya-
CTO 3TH MIMEHEHHA HOCAT [e3K0 BLHIPAMCHHLIA XaApAKTep. Hamenneren
TeMIIEPATYDE, OCBENIEHHOCTE, BAAMHOCTE, KODMOBASA oODeCHedMeHHOCTh, KO-
JIHYECTEG XHIMHHKOB H OAPASHTOB H T. A. JlaA Toro 4rolhl BLUKHTL B
TAKHX VCAOBHAX, A0O0H OPragvaM IoJiHeH OpOTHBEOCTOATE BPENHOMY BJIH-
AaHMI0 BHemHWX (Qaxropon. Ilpomeccsl npucnocolNeHdA OpraHHIMa Dpo-
HCXOAAT MOCTOAHHO W He NPeHpPANIAKNTeA BONOTE A0 ero rufesm.

YporuH NPHCHOCODICHHA OPTAHHIMA K HIMCHANIOHMCA YCI0BHAM.
Kaxum o0pasoM OPraHWsMbl NPHCHOCADAHBAIOTCA K YCAOBHAM OKDYKAN-
migil cpegm? CyimecTByeT HecKOMBKO VPOBHeH, HA KOTOPHIX OPOTEKAET
aToT mpomecc. Kaemounsti yposenbs — OOHH H3 BadHEHIIHK.
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MacemoTpuM B KadecTBe NpPHMepa, KAk npeenocabineaeTeda K yeio-
NN CpHYE GIHOKISTOMHEH OpragEMaM — KHIIedHas naitouka. Haeecrt-
i, SR OB XOPOLUIo PACTET H PAIMHOMAETCH B cpefe, cofjepamieil emgun-
vrieinniii caxap — rookosy. [Ipe ofuranmn B Taxoil cpene ee Eiaer-
KaM o I HYHHBL (PepMeHTbl, HeoOXoAHMEE ANA NPEBPALieHHA LPYroro
CiXiHL, DApEMep 1aKTossl, B rawxozy. Ho ecan SakrtepuH BRIpAIA-
WL e, coAepHaliel JaKTO3Y, TO B KJBTKAX CDA3ZY HAYHHASTCA
M ERB cHBETes GepMeHTOB, NPEBPAIAIIINX JAKTO3V B INIIOKOIY
(wenomuure § 17). ChaegoBaTelsHO, HHIDSYHAR Oanouka cnocobHa nmepe-
CTIRGLENTE CEOR HIHEOEATENBHOCTE TAK, YTO0M DpHcOOocOBHTECA K HO-
am yeswosuaM  cpeasl. [Ipuepegensnili npusMep OTHOCHTCAS H KO BCeM
APYIFHM KISTHEAM, BEANYAA KJIETKH BRCIIHX OPrAHHIMOB.

Jpyroit ypoBeHs, HA HOTOPOM OPOMCXOANT HpHcOocobIeHHe OpraHna-
Mo 1 YEIIOBWEM OKDYHaomed cpegsl, — mianeswll. TpeHMpoERa npH-

HOJNT K PSHHTHIG THAHe B OPraHoB: ¥ TAMET0ATAeTOR — MONIHAA MY-
CRYJTY PG Y JIeyueH, SAHHMAKUHXCA MOJBOSHLIM MOTPY:KeHHeM, CHIb-
Y NEEHITI ICCKHE Y OTAMYHBIY CTPEIKOE H OXOTHHEOB — ocobasn
oerporn apenny. Muorse xadecrea OPraHM3Ma MOIYT OLITE Pa3BNTHL B
Anpiresnoii mepe rpernposroil. [Ipn Herovrophix saboNeBaHHAX, KO-
A oeoicine 0ONBIIAR HATDYSKA NPHXEOAHTCA HA OedeHb, HabmwomgaeTcH

peRor VERNHYeHHe ee pasmepos. Takwm obpazom, oTielbHEI® ODTAHB H

TIH CH0co0HE OTBEYATE HA HMAMEHeHHEe YCJI0BHIH CYIecTEOBAHMA.
Camoperyaanna. Oprasmam npejcrasaaeT coboll CHOMHVID CHCTEMY,

cleolinyn | caMopezyaayuy. CaMoperyTauus NOZBOJIAST OPrAHMIMY od-

theiernnie npaenocalIaBaTECA K MIMEHEHHAM OKPYIRAMEeH cpeawl. Cro-
COBNOCTL K€ CAMOPErYIANHE B CHABHON CTENeHH BBIPAYCEHA ¥ BBHICHIHX
TEEL B, OcobeHHO ¥y MaekonHTAKmEX. JocTHraerca ato Onaroja-

P MOIIOMY  PRBBHTHI0 HePBHOH, KPOBeHOCHOH, WMMYHHON, JHOOKDHH-
i | OHIEBADHTEILHONE CHOTEM.

Hasmenerne yoronmili ¢ HensGe:HHOCTEID BIeYeT 28 cobol e PecTpokH-
wy wx paborst. Hanpumep, HeXBaTka KHCAIODOZA B BO3AVXe OPHBOOHT K
WITEHCHPHKALMH DAGOTE KPOBSHOCHOH CHCTEMEl, VUALLASTCH YIRS, BO3-
PICTART KONMYECTBO remMornobHHa B KposH. B pesyiabTaTe opraHssM mpu-
clHoenfINBASTCA K MSMEHHBLIHMEA VCIOBIAM.

llocToAHCTEO BHYTPEHHER CpPegBl OpPpH CHOTEMATHYECKH MeHSIONIHXesH
ll!tf}:\-‘}HHHJIII,HX YCIOBHAX COITAETCH EDBM!‘!G"I‘H(Iﬁ HeATeIBHOCTRID BCEX CH-
¢TEM OpraHd3Ma. ¥ BHICIIMX KHBOTHEIX DTO BRIDAMKAETCH B MOANEp#A-
HHWA NOCTOHHHDH TEMIOEPATYPRI TéNa, B NOCTOAHCTEES KHMHMECKOIND, HOH-
iy 4 rasoBord cocTaBa, JABMEHHA HPOBEH, YACTOTHI ALIMAHHA H Ccepmetd-
HLIX CORPAIEHEE, TOCTOARNOM CHHTE3E HYMHEIX BEUIECTE W DASDVIIEHHH
HIMETH I X .

Hopnepaasne OTHOCHTENRHOrD MOCTOAHCTEA BHYTDEHHe epeikl Opra-

- HHAME HOGRIBRIOT 2oMeocmasor. loMeoctas — saskHelimee cmoiicTeEo Ie-
JHUHE TR OpraHHaIMa.
(Ofmen segecms — oDAIATEILHOE VCIOBHE M omocod OoIepHAHNA

eTalHALHOCTH oprauusanuy xusoro. Bes ofMena BemlecTs HeBOIMOMCHO
CYIECTRORAHME SHKUBOTO OpraHusMa. O0MeH BeOISCTE H SHEDTHH MEmAV
OPrAHHIMOM H BHEIOHEH Ccpegodl — HeOThEMIEMOE CBOMCTEO JHHBOTO.
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Ocobvio pojibk B DOAIEDHAHHH NOCTOAHCTEA BHYTPeHHeH cpeakl Wrpa-
er ummyhhas (samurHas) cucmema, Pycexnit yuenwii M. H. Meunuxon
OLLI OJHHEM H3 NepBhIX DHOMOTOR, JOKAJSABIIAX £¢ OTPOMHEVE) BAMHOOTh.
KaeTHH HMMMYHHOH CHCTEMBI CHHTeIHPYHIT COEIHATBHBIE DEAKH — AHTH-
Tena, KOTOPEIE AKTHRHO OOHAPYMHBAIT H YHHYTOMAIT BCE 4yHoe AAH
JAHHOTO OPramiaMa.

BinanHe BHEIEHX YCJAOBHI Ha paHHee pasBHTHe oprammamos. Cno-
CcODHOCTE K CAMODEDVIANME M K OPOTHBOCTOSHHID BReJHMEIM BIHAHHAM
cpeibhl BOSHMKAET ¥y OPraHdaMoB He cpasy. B TedeHHe »MOpHOHAJNIBHOTO
H nocTaMOpPHOHANLHONO PASBHTHA, KOCAA MHOTIHE 3ANIHTHLIS CHCTEMEl efe
He cQOpMHEPOBAIHCE, OPTAHHAME OCODeHHO VAIBMMEL J0A JAelcTEMA IO-
ppescgammux paxtopos. I[losToMy H ¥ MEHEBOTHRIX H Y DACTEHHI sapo-
AL FANIHINGH CHOCHHANLHEIMHE 0B0NMoYKAMH HIH CAMHM MATEDHHCKHM
opraguaMoM. O aHbG0 cHaADMEH CHeUHANBHOH MHTAKMEH THKAHBW, JNUGO
MOAYYAST MHTATENLHEIE BEIIeCTBA HeTOCPeACTREHHD OT MATEDHHCKOND Op-
raEpaMa. TeM He MeHEe HIMEHEOHHE BHEIIHHX VCOI0BHE MOMET VYCHKODHTE
pPAIBHTHE 3Mﬁ]]I{DHﬂ HIH SATOPMO3HTE ero H OaXe BbBIIBATE BOIHHHKHOBE-
HHE PASIHYHBIX HADYIISHNH.

Bpegnoe BIMAHHEe Ha pasEATHe »MODHOHA YeNOBEKA OKAILIBAET YIIO-
TpedleHHe ero POIHTEAAMH ANTKOTOIA, HAPKOTHKOB, KypeHEne tabaxa. An-
KOPOSL # HHKOTHH VIHeTAWT KieTouHoe Amxaswe. Hepocraroudoe cuHab-
HMEHHEe KHCJIOPOIOM NPHEBOAWT K TOMY, 4TO B POPMHPYVIOINHXCA OpraHax
ofipazyerca MeHBIISE KOJIHYECTBO KJISTOK, OPraHBl OKASLIBAIITCS Hegopas-
pRTEIMHE. OcobeHHO UYYVBCTEMTENRHA H HEIOCTATHY KHCAODOOA HEPEHAA
TEAHL. ¥YoorpebneEme OvAyLIed MATEPBH AAHOMOAA, HADKOTHKOR, KYype-
aHe Tabaka, snoynoTpefieHse AeKAPCTEAMH YacTo NPHBOAAT K Heobpa-
THMOMY NOBPEICHHI0 aMOpHOHA H OOCHeIYVHINEMY POMIeHHI netefi o
VMCTEEHHOH OTETAA0CTLI MIH BPOMOeHHEMH ypojcreami. He memnnmyo
OOACHOCTE AJ8 pPASBHTHE 3ApoiRIOIA NPeICTABIAET IATPASHEHHE CPebl
ofHTAHNA PAGTHYHEIMH XHMEYeCKHMH BeOIeCTBAMH MAH ofiaydeHnmne mHo-
HHIMPYVIOME paawanmei.

B TeueHne nocTIMODHOHANBHODD NEDHOTA PAIBHBAKIHECA ODraHHIMbI
TAKME OWeHE YYBCTEHTENBHB! K BPeIHBIM ROZAeCTRHAM BHeIIHed cpe-
JAE, 9T0 O0EACHASTCH TEM, 4YTO (DOPMHPOBAHHE CHCOTEM MOMLIeDHEAHHA Io-
MeoCcTasa NPOAOJLKAeTeA H mocae poskgennd. [losToMy ankorons, HHKO-
THH, HAPDKOTHKH, ABAAKMIHECA AJAMH H JAJ8 BIpOCAOrs OPraHH3MA, 000-
feHHO ODACHE [O0d JeTeil. OTH BeIIecTEa TOPMO3AT pOCT H DPAIBHTHE
BCETO Oprappama, a ocofeHHO rONOBHOMO MOSTa, 4TO NPHBOIHT K YMCT-
BEHHOH OTCTANOCTH, TAMENRIM 3a00TEBAHMAM M JaMe CMEpPTH.

Buonorngeckne wackl. [Jatexo He BCErga OPraHWaMBl MeCTHO OOIIep-
MHBAKT XAPAKTEPHCTHKH BHYTpPeHHeHd cpeibl HA OJHOM M TOM Je YDOB-
He. YacTo BHEIIHHE HIMEHEHHHA BISKYT za coboil mepecTpoiky BHYTDEH-
Hell cpegsl. Ilpumep Toro — HaMeHeHHe (HAHOIOTHYECKOTO COCTOAHHA
OPrAHHZMOE B 3ABMCHMOCTH OT HaMeHeHHH [MWHE JHA B TedeHHe PoJA,
HIM, KAK TOBODAT, HaMeHeHHH gomonepuoduyeckux yoaosuit.

¥ MHOrMX MHBOTHHIX H pAcTeHWi, O0HTAKINHX B YMEPeHHOM KIH-
MAaTe, Ce30H DAIMHOMEHHH COBOALAET C VBENHYeHHEM [IAHHEI CBETOBOIC
auA. Hamemenwne (QoTomepHOTHYECKHX YCIOBHI B JAHHOM ciIydae — Be-
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ayugeii thakrop. CedoHHble pHTMBI HaHOOee ADKO NPOABAAKTCA B CMe-
I EncpoBol Y JepeBkeR NMHCTBeHHEIX JeCOoBR, CMeHe ONepeHHA OTHI[ H
RUONOGCH TGN OKPOBA MASKOMHTAKINHY, B DepHOIHYeCKHX OCTAHOBKAX H
DU ORACHHHE POCTa PACTEHHH H T. 1.

Mipyienue ABIeHHA CYTOUHOH, CRIOHHOH H AVHHOH DepHOIHYHOCTH
MUNNEIY  OPrallHAMOB MOKAZAMO, YTO BCE IVEADHOTEL (OQHOKIETOUHEIE H
MUEFOIACTOUHBIE ) o0TagaKT TAK HASBIBACMBIME OUOA0ZUYNECKUMUE YaOdMIL.

Jlpyrumu cloBaMB, OPraHHIMB 000aA180T CHocODHOCTBH HAMEDATh CVTON-
HEY, JYHHBIE B CE30HHBIE IMEJILI,

Hanecro, 9To NPHAHEHO-OTIHBHEIE TEMEHHA B OKeaHe BhISEIBANTCA
minynueM Jlyael., B redeHHe NVHHEIX CYTOK BOSA MogHMMaeTcA (H oT-
eryvinet) aubo aeaskan, auio oIUH pas, B 3aBHCHMOCTH oT paijiona Jem-
dn. MopekHe EHBOTHRE, 0DHTAIOIHE B TAKHX [OepHOAWYECKH MeHfmn-
HMXCH YCJAOBHAX, cNOcODHE! H3MEDATEH BPEMA NPHIAHBOE M OTIAHBOE ¢ IO-
MOlLLE DHOMOrAYeCKEY Yacos. JIpMraTensHAd AKTHEHOCTE, OoTpebreHHe
ICHENOPLE M MUHOTHe QHIHOTOrHUecKHE Npomecckl ¥ KpaboB, AKTHHMWH,
PRICOHFTIICALHHUKOE B ApyrHx obHuTaTenell OpudpermHbBIX YYACTHKOB MO-
[HAER SRDOHGME TG MAMEHAIOTCH B TeYeHHe NVHHBIX CYTOH.

Xop OnoaordyecKlx Yac0B  MOMeT nepecTpAHBATECA B 3ABHCHMOCTH
or pamennsuExea yeaoeswii. [Ipasmepom Taxore nponecca ABMAeTCA W3-

MEHEHHE DETMOB MHOTHY (PHIHOJIOTHYECKHX (DYHKIHN: TeMOepaTYphl Te-
Jui, JHBAEHHA KPOBH, (hA3Rl JEMraTeNbHON AKTHBHOCTH M NOKOA ¥ Yeno-
g, COBEPIIHBIMers nepener @3 Mockesw #Ha Kamuariy, roe Conmime
weecneer i Y u padsme. Ipu GoieTpoM NepeneTe HA JAaIbHHE DACCTOSHHA

nmopewerpesiiin GHOJOrHYMECK MY YacoB NPOHCXOIAMT He cpady, a B TeueHHe
O It x III'l.lll;'!'l-r.l,

Cyronnne puirMbl SKHSHEQEATEIRHOCTH MHOTHX OPTAHHAMOB ONpeme-
JAMWTCH  MEPOBAHKREM CBETA H TEMHOTR HAYANOM pPAaccBeTa HIAH CyMe-
per. CKBoOpURI 3a d4ac go 3axomga Cogpna co0HpaldTCA B CTAH B TeUeHHe
10—30 mun 1 yaeTawT B MeCTa HOUEBKH 33 JecATHH HMlomerpop. OHn
HHKOCAA He OnasgbpiBainT OAArogapdA CEOHM OHOIOrHUECKHM YACAM, KOTO=
prie noacrpanearTea oog Coanue. B menoM cyTouHAas OEpHOAHYHOCTD
CHANABIBASTCA B PE3VIRTATE KOODIHHAILLHH MHOHX PHTMOB, KAK BHYT-
POIIHEX, TAK H BHEIIHHX.

B page cayuaer npuunHa Depuoartecknx xosefannit sayTpenneil cpe-
Bl AKJIOMeHA B CAMOM OPrasEaMe. JRCHepHMeHTR HAJ MHBOTHBIMH HO-
Kidiniii, 4YTO B YCAOBHAX abcofdKTHOH TeMHOTEL H 3BYKOBOH HaoAALHEH
Heprogs OTARXa H DOAPCTEOBAHNMA NOCHSNOBATENEHO HYepeAyoTeHA, YIa-
JUMBBHCE B OPOMEXYTOK BpeMeHH, OnH3kHA K 24 .,

Hrak, kosebanua xapakTepHCTHE BHYTDEHHEH cpelkl OpraHH3IMA MOMH-
HO PACCMATPHBATE HAK OIHH M3 (PAKTODOB, NOLASMMHBAIIIMX &8 OOCTO-
HHCTHO,

Annfinos. Yacto opranmaMel DOnagaioT B TAKHE YCOIOBHA Cpenbl, B
KOTOPLIX NPOJIOIKeHHe HOPMANRHEIX KHIHeHHBIX NpOLeCcCOBR HeBO3IMOM:-
no. B onopobesix CAYYAAX HEKOTOPEIE OPraHH3MBI MOUYT BOAAATE B QM
fiund (0T rped. «aHA® — BHOBL, +0HOCs -— MHIHB), T. €. COCTOAHNHE,
KHPAKTEPHAVIOLLEECA DEIKHMM CHIDHEHHEM HIH JAMe BPEMeHHEIM NReKpa-
uwennem obMena pemecTs. AnabHos ABIAETCA BAMHEIM NPHCIOCODIEHE-
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EM MHOTHX BHIOB JKHBBIX CVIIECTE K HeQnaronpHATHEIM YCAOBHAM obM-
TapHA. Coopbl MEKPOODPTAHHIMOB, CEMeHA pacTeHMil, AHIA MHBOTHBIX —
npHMephl AHAGHOTHYECKOrD cOCToAEMA. B OTHednHBIX cayuHasx adabuod
MOMeT TPOIOJIMKATECA COTHM M JAMe THCHYH JIeT, N0 NPOMIECTEHH KO-
TOPEIX CEMeHE He TepaT BoxosecTd. [ayloxoe jamopaMcuBaHWe Cchep-
MBI M HHI 0COD0 NEHHEIX CelbCHOXOZAHCTBEHHBIX JKHBOTHRIX Md HX
AANTENLHOMD XPAHeHHA H OOCIeIyIIiero IIHPoKOoTo ynorpebieHds —
NpHMep MCHOAbIOBAHMA AHADHO3A B NPAKTHYECKOH AEATENLHOCTH JHAei.

» 1. [IpupeguTe NPEMEPSI, DTOATBEPHIANITHES NPHCTOCOONEHROCTE OpPra-
HHIMOE K VCOIOBHAM CPeikl HA KJAETOYHOM M THAHEBOM VPOBHAX.

+ 2. [Touemy ANKOTOAE, HHKOTHH, HAPKOTHEM 0c0GeHHO BDEIHBI A 5M-
Gpuona?

» 3. Kax Bol cHHTACTE, MOMHO JH COOCOOHOCTE OPFAHMAMOBE HIMEDATE
EpeMA W BOAJATH B COCTOAHME aHAGHO3A PACCMATPHBATE KAK IpH-
MepH! camoperyasuun? Oreer ofocHVATE.

* 4, Kax, no-pamIeMy, MOREHD HCOOIBIOBATE AHAHHA O OGHONOTHUYECKHX
yacax ¥ anabuoze B npaxTedeckoil mpeATeasHocTH?

< Tosropure § 14.
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XX OCHOBBI I EHETUKKN u CENEKUMK

Frasa VII. OCHOBHBIE 3AKOHOMEPHOCTH
ABJEHHH HACIEICTBEHHOCTH

C HeIANAMATHE X BpeMeH mmogeit BONHOBAT BOIpoe o OPHYHHAX exox-
CTH OTOMEOR W pPoauteneit, o npupoge BHOBE BOSHHKAKOINY Hacaeq-
VTHCHHEIX MaMeneHnii, Hayka n NPAKETHEA HAKODHAN 5 cepennne XX g,

OUPOMH B hakTinecki Marepuan. Ho B gey OPHSHHE cXogcerea p paa-
ST CRPRCIIHAMOR, o roe BpeMA YCTAHOBHTE He YIABANOCE,

Hlespniaais e woiesHaMp SAKOHOMeDHOC T H&CHMGTHEHHR}CTH Che-
AHLE WL S g iy WCHICKEHE MecneopaTe l"pemp Mengens, On BRIABI
IR e oy HACHeAcTEeREOCTH, T, Mennens MOKA3AT, wyTo npw-
Sl vpranuamog OnpelensoTes Fuckpemuniyg {umenbﬂumu] HaCTe -

FTHCHHBIMM (hAKTOpamy. PaGora T, Mewnnena OTAHTANACh ray6unol Ma-
TOMATH OO TOHHOCTER. Onnako OHA OCTABANACH HEMIBECTHON mouyrTy
Ah e e 1RG5 o 1000

Pl peswre pagep s Woiton Mengens BBIZHATO CTPeMHTENRHOE Pa3BHTHE
U TITINT e et e nioeTn HIMEHYHMBOCTH OpPraHuzMoR, NOAVYHBITe
UL BT R T T :1.:||':r-'li:.‘|rTﬂpltI=lE EOHHHI R HHEHE}IETEEHEUETH CTann
LUHH TNTEITRAS LTI [ FTNETH ,.'I{:IRHEHHD, HTO PeHED pacnwmmenm B XpoMOoco-
mMax. Ho MUIEKY s paa g CTRYHETYPA remom BUIE fodroe mpems OCTABAJACH
HEH3BECTHOH,

B HACTOAILeEe Bpema YCTAHOBNEHO, 4To rey Opencrapiser cofoi yua-
UTOK Monexynwr JTHK, Tem OHpefenser crpoenme OAHOMO B3 Gearon sm-

BOH  KaerTin H TeM CAMEIM Y4acTeyer g hopMupoBamry NPH3IHAKA Wip
CROHCTRA Opranusma (cm. § 14).

§ 26. Monozubpudnoe CKkpewusanue,
Iepavuii y 6mopod zaxonvt Mendeny

l‘uﬁpmwmruqemnﬁ Meron. Ocronnoi METOR, wotopmii T, Mengens,
fspaboran MOIOMHT B OCHOBY CcBOmx OObLITOB, HAIKIBAIGT 2udpudonn-
“uicewum. Cyre erg FAHNIOYACTCR [ CRPeLuaal yy fxuﬁpuﬁu.muuu ) op-
HiHIMOR, OTAHYAMIIH X oR APYT 0T gpvra mo ONHOMY HECKOJLE MM
HpuisHaKam, T [nmrmmny NOTOMKOB OT Tagms CEPeIHBAHHii HAZRIBAKT 214-

noaksan e IKCOEDUMEHTOR yucmpe AUHUY, T, e, bacrerua, v ng-
TOMOTEE KoTophx [IPH CAMOONBUICRRY pe Habroganocs Pasgnoobpasna no
Hiay'nemMomy UpsaHary, (B KAMM0IN ua unmerprx AHHHE coxpapgeres of-
HEMIT B COBOKVITHOOTE renor.} Hpyroit BAMKHO OcobeEHOCTRID rHbpH-
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I'PETOP MEHJEJb (1822 — 1884} — srpammmniics qe-
CHEE yuensii. Ocnopomososcmms TEHeTHEM. Buepnue of-
HAPYMHT  CYINeCTEORAHME HACTEACTBEHHEIY  daxTopor,
BIOCAEACTEMH HASBANUEIX remam,

ACOTHYECKOI0 MeToga Grumo T, uro I'. Mengens Habxoman 3a macne-
NOBAHHEM QUbLMEDHANTLEH b [naam{oucﬂnmuammnx. KOHTDACTHEIX) npu-
aros. Hanpumep, PACTEHHA HM3KHe p BRICOKHE; HBETKH Gelnle w nyp-
nypueie; dopMa cemasn FAI8ORAA H MODIOWHHCTan T. A. He menee panc-
HAafA OCODEHHOETE METOOA — TouHnf KOJHYECTREHHENT yuer Baxmaol napmw
ANETEPHATHEHEIX NDHIHAKOE B PALY nokonennit, Matemaruuecrxag ofipa-
GOTHA OnRITHLIR AAHHEIX Doseoauna I Mengenw yeramosmrs KOaHYecT-
BEHHBIE 3AKOHOMEDHOCTH B Nepefade MayYaeMblX NpHIHAKOR, Onenr cy-
MWEeCTEEHHG Buno To, wro T, Mennens B emoux OOBITAX e AHAJTHTHYE-
CHHM OyTeM: 0H Habmoman I-IHE.HE,E[DEEIHE-IE MHOrOODDAIHEIX NPHIHAKOR He
Cpasy B coBOKYDHOCTH, & Jwmm OOHOM Hapel (Man seboasmoro HHCA
Nap) ANLTePHATHEHER NPHIHAKOE, .

bpuaonormuecknii METOJl JIeMKHT H B oCHORe COBPEMEHHOH prene-
THEH.

EnunoobGpasne Mepeoroe nokoaenna. Iepssii saxon Menagens. B tom
CIYMAe, HOIJA POgHTENbCKHE OpPradHaMel OTAHYAI0TCR ApPYr o1 Apyra no
ONHOMY M3YYaeMoMy IPHSHAKY, CKPOIHBAHHE HAILIBAIOT MOHOZLOPUAH b M,

Mengenn NPOBOAMI OHBITEL o ropoxom. Cpenw Gonbmaore HOJIHYecTRa
COpPTOE oM BEBpan maa NEPBOre sHCNepHMeHTA ABd, OTAHYAKINHECH o
DAHOMY npuazEary. Cemena OAHOT'D COPTA TOPOXa GBLIH HeaTEE, 8 apy-
roro — 3eneHbie, Hagecrno, yro ropox, Kak Opasmio, PasMHOMAETCR
IYTEM CAMOONBLIEHHA 3 IO3TOMY B Opefeiax copra Her HIMEHYMBOCTH
0 OKPACKE CeMAH. Henonszys arg CBOMCTBO ropoxa, T, Mengens npo-
WIBETT HeRYCoTBeHHQe OILLIEHHE, CHPECTHE copra, OTIHYAIIHeC 1 Be-
TOM CEMAH (MeNIThIM 1t seaenniM). Hesapnenmo or TOro, K KAKOMY cop-
TV npubagnemanm MATEPHHCKHE DacTeHns, rufpHAHBe ceMena ORAIAIHCE
TOIBKO eITEIMH,

C::eﬂnnmenhﬂu, ¥ rabpumos DepPBOTG OOKOJeHHH DpOABHICA NpHaHAK
TONRKO opHOrO pogmTens. Takue upHakaxy I'. Mengens masman doamu
rakmusesy. IIpuanaxy, wme OpOABIANINUecA ¥ rubpunon OepBOTO OKO-
MEHHA, OH HASBAN peyeccusHbiMy, B onmrrax o FOPOXOM NpPH3HAK >Kes-
TOH OKDACKM ceman ACMHHHDOBAN HAN 2enemod oxpackoii. Taxam o6pa-
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doM, 1onoromerse rupugos I'. Mengens ofsapyscun edunoolpasue nepeozo
Rukudcitid, T, e, bBee rHfpagHLEIe ceMeHAa HMENH OIHHAKOBYIO OKDacKY.
I3 onrrax, rje cKpeliHBaOniHec COPTA OTAHYANHCE M [0 JPYrHEM OpH-
sincam, BLUTH DOJYYMeHB! TAKHE e DesyJabTaThL egnHoolpasHe OepBoro
HOIGACIHA M JOMHHHEPOBAHNE OQHOMO OpPH3HAKA HaJ Apyram. B gans-
neiinem 9To ABRTEHHe NOAYYMI0 HASBAHHE nepeozo zarxona Mendens,

BuocaeneTBHe reHeTHKH, H3y4ad HACAEA0BAHME DAsHOOOPAZHEIX HpPH-
HON Y PACTEHHIE, MHBOTHHYX, rpulop, O0HADYMHIH OUEHE MIHPOKOE
e T R HEHRe ABISHHA JOMHHHPOBAHHA,

PacienienHe NpusEakoE ¥ rHOpHIOE BTOPOre nokoaenusn. Bropoii
saon Menpens. Hs rafpugamx cemas ropoxa I'. MeHgeis BripacTHn
fETeieHg, KOTOPRIE OYTEM CAMOONBLISHHA OpOH3BEIH CeMEHA BTODOIO mo-
wosenns., Cpefd HEX OKASAIHCH HE TOALKO e/THIE CeMeHa, HO ¥ 3efe-
mae. Beero on poxyyna 2001 senence u 6022 mentwmix cemas. Taxmm
ofipaiom, /. ceman rubpHACE BTOPOTO NOKOJEHHS HMEIH JKEATYIO OKPA-

ciy u 'Y 4 aeaenyw. CrnejoeaTelbHO, OTHOMIEHAS YHCHA MOTOMEOR BTO-
R EHCOJIEHHA € JOMHHAHTHEIM NPHSHAKOM K YHCIY NOTOMEOB ¢ pe-
IecenilibM ORasanock pasueM 3:1. Takoe sApfeHwe OH HASLIEAN pac-

HYECIACHECN APUIHEKOE,
Crojilible peayibTATBl BO BTOPOM NOKOJEHHH AAMH MHOMOUHCIEHHBIS

OULTEL T THOPHAGAOTHMECKOMY AHATHIY APYVIHX Oap npussakos. OcHo-
Wi Aes Ha noaydYeHHex pesyaetarax, . Mengene copuyasposan ceoil
"J'H!J',I'JHEI SJUKOH - JAKOH pacielyieHdH. B nomoMcmas, NOAYeNNOM ot

rrprigucanua sulpudes nepaozo noxoseun, xHobvodgemes Asrenue pac
HenAriua: JeTEepTk ocobell Ha rHOpPHAOR BTODPOTO MOKOJEHHS HeceT pe-
WeecHBHELR MPH3HAK, TPH YeTREPTH — JOMHHAHTHGIN.

l'omoauroTHsie M reteposuroTasle ocobm, Jna Tore urolbl BRIACHHTE,
i ByAeT oCVISCTRIATHEA HACIeIOBAHHE NPHIHAKOE MpM CAMOOOBITE-
HHH B TpeTheM MokodeHuu, Menaens BrRIpacTHI rHOPHILL BTOPOrO IOKO-
JICHHS H OpOAHATHIHPOBATL ODOTOMCTRO, OOAYVUYEHHOS OT CAMOORLIIeHHSA.
Ou  pusicEa, 9TO ’,-“3 pacTeHMA BTOPOTO NOKOMEHHA, BRIPOCIIHX MHa
HUSITHX CeMHAH, OpH CAMOONBIICHHH NPOHIBOAHJIA TOABKD MEATLIE CemMe-
. PacrTeHnA, BRIPOCIIHE M3 3eleHBX CeMAH, MABAMH TONLKO 3e/eHLIe
aemens. OeTaBlHecH 2.-’3 PACTEHHH BTOROTD NOKOMEHWSA, BRIDOCIIHE W3
HUATHRIY CEMAH, JABATH HeJATEIE® H IeMeHLIS CeMeHA B OTHOIUNEeHHH 3:1.
Tnium ofpasomM, 31H pacreHus OwaH DoRo0HE! FHOPHAAM NEPROTD MOKO-
JIITHH .

Hrar, Meupgenem enepssie 6bin yeTaHomIeH (AaKT, CEMARTEIBCTEVIO
HKMii 0 TOM, ¥TO PACTEHHA, CXOJHBIE 0 BHEIIHEMY BHAY, MOIYT PeaKo
OTAWUATLCH [0 HACAedcTBeHHEIM cpoiicTeaM. Ocoln, He Ja0inHe pPacIiern-

JeHHs B eARLYIOWEM DOKOTEHHH, NOAVUHAN HASBAHWE 20MOZUZOMEBLX (0T
PP, e OMOCs — DPABHBIH, $3HMOTA* — OIJIOOOTBODPEHHAA SAHOEeKIeTHa).
Ocoliv, # HOTOMETBE ¥ KOTOPBIX OOHAPYKHBAGTCA pAacCIEN/ieHNe, HAIBA-
AW cemepoitzomipsag (0T Tped. «TeTepocs — ApYRoii).

lipuunna pacnienienns nNpHsHAKOB ¥ THOpuaos. Haxosa npuqmHa
pRCIEIIeHEA TpHa3naxos B noromeree rubpuioe? [Tovemy B mepeoM, BTO-
HOIM W NOCIEYIOIHX NOKOJIeHHAX BOSHHKAIT ocolu, JAWIIHE B Deayib-
THTC CHPRUIHBAHMA MOTOMCTEO ¢ JOMHHAHTHBRIMH M DPENECCHEHBIMH NPH-
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spakamu? ObparuMes K oxXeMme, HA KOTOPOH CHMBOIAMHM 3ANHCAHEL pe-
SYJALTATHl ONBITA N0 MOHOTHOpuAHOMY ckpemmsanmwo. Camsonm P, Fy,

Fy

MOKOIEHHA. SHAYOK X O03HAYAST CKPeIjHEBAHHE, CHMEBOX C}’ oboapavMaeT

mysckoil mon (mmr # xombse Mapea), aQ — KeHCKHH Iox (3epHaio
Benepsi).

e, oTReuaOmUil 38 JOMHHAHTHRIH >KeJTHI LBET CceMsH, ofoaHATHM
Gonsmoit Gykpoii, HanpuMmep A; reH, OTBEUAWIAN 3a pelleCCHBHEIL 3e-
fAeHBlil mper, — wmajgof Ovkeod a. IlocKoabKy Kamgad XPOMOCOMAa Tpen-
CTABRJIEHA B COMATHYHeCHHX KISTHKAX [ABYMA rOMOIOraMiy, HKAOKIBIH I'eH
TAKIKE TPHCYTCTBYET B ABYVX SKOeMILIAPAX, KAK TOBOPAT PeHETHKH, B BH-
ne asyx anameneit (cm. § 27). Byrma A obosmauaeT JOMHHAHTHBIN A1
Nelk, 4 @ — pPelecCHBHEIN.

Cxema oOpadoBaEHA SHTOT NPH MOHOTHOpMAHOM CHpEIIMBAHWN TA-
KOBAL

M T. 4. 0BOSHAMAKT COOTBETCTEEHHO POAHTENLCKOE, MEPBOE M ETODOE

PQ AA x o aa

\ k4 Can AA Aa Aa aa

Fi e F2

rpe P — pogmrean, F, — rmbpugsl nepeoro noxonenmd, F, — rubpu-
Jibl BTOPOTO NOKOJeHHA.

Ilna pansHefimmux paccy:aeHnil HeODXOZMMO BCOOMHHTE OCHOBHBIE CO-
GeiTHA, OpoMcxopAmpMe B Meiioze. B mepeoM feleHnH Meiiosza OpoRexo-
AMT OBpA’OBAMME KJIETOK, HEeCYINHX TALIoHAHBN Habop XpoMOCOM {n).
Takue KJISTKH COLEDIKAT TOABKO OZHY XDPOMOCOMY H3 Kasmuol napsl ro-
MOJMOPHUHEIX XPOMOCOM, B jajbHeiinesm B3 HAX olpasyioTcd TaMeThi.
CHAHAHHE TAILTOHAHBIY TAMET OPH ONJOAOTEOPEHHH BefeT K OoDpazoBaHMI
aunaongeoi (2n) surorsi. [Mponece obpasoBaHHA PAMTOHAHBEIX TaMeT M
BOCCTAHOBJIEHHS IHILIONIHOCTH OpH OIIOJOTBODEHHH obAIATENRHD IO~
HCXOIHT B KAMI0M NOKOJNSHHH OPraHHIMOE, DASMHOMAIUIANCA NOJOBEIM
crocobom.

Hexoausle pOIHTENBCKHe DACTENHA B PACCMATPHEAEMOM OIBITE OBLTH
rOMOSHrOTHEIME, CaegoBaTelbHO, CKPEHIMBAHHE MOMHO IANHCATE TAK: P
{Adxaga). Ouesnpano, wro ofa poguTeds cnocOfHE! OPOHSBOOHTE TAMETH
TOABKO OJHONO COpPTA, OpPHYeM DACTEHHA, HMEINHEe Agd JOMHHAHTHLIX
repa Ad, mgaoT TOABKO TAMETEI, Hecymue reH A, a pacTeHHAa ¢ JABYMA
PEeLECCHBHEIME MeHaMB dd 00pasylorT MONOBElEe KIETEH € IeHOM d. B mep-
BOM NOKOJeHHHM F, BCe NDOTOMCTBO TONYYAETCA FeTepo3HTroTHEIM Aa wu
HMEesT CeMeHA TOIRKO MHelToro IBeTA, TAK KiaK RGMHHHHTHHE reg A nmo-
JaBpnAeT aeifcTBHe PenNeccHBHOrMO eHa d.

Takue reTeposuroTHbE pacTeHna Aa cnocobHBEl NPOHIBOIHTE TAMETE
[BYX COPTOB, HecyliHe reHsl A ® 4. IIpH ONN0AOTBOPEHHH BOIHHEAIOT
wersipe THna suror — Ad+AataA+aa, UT0 MOMKHO JANHMCATE KAK
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AAV2Ad faa. TlockonbRy B HalieM ONBTEé TeTepO3MrOTHHIE ceseHa Aa

R ORPAIIEHEl B KeNTHH neet, B F, NOAYYAeTCA COOTHOIIEHHE Miel-

TRIX CCOMHH K 3eneHelM, pasfoe 3:1. IMomarmo, wro !/, pacremmit, xorto-

PRrbet LTI M3 HKENTEIY CeMAH, HMeRMIHXY eHBI M, OpH CcaMOOIILLIE-

WU ClOEL JIAET TOMBKO MeNTHe ceMeHa. ¥ OCTANBHBIX J:“E? pacTeHHH ©
¥

tennmn Aa, rak e, kag y rubpuasex pacrenuit ma F,, Gvayr dopun-
POMITICH B PASHBIX THIA FAMET, W B CAeIVIOIIeM DOKOJIeHHH OpH ca-
MOGHLIICHUHY  OPOH30HIeT pACIIEnAeHHMe NDPHIHAKA OKDACKH CEMAH Ha
HOSUTRIG W defeHse B cooTHOmERHH 3:1.

Tawum obpasom Gb110 YCTAHOBAEHO, UTO pacllenfieHye NPHIHAKOB B
HerromMeTEe CHBPHAHLIX pacTeHnil — peSYARTAT HANHYHA ¥V HUX ABYX Te-

HE A W @, OTEeTCTEEHHBIX 34 DAIBHTHE OLHOTO OPHIHAKA, HATPH-
MO CISPHICKE CeMAH,

® 1. B uem ocobesmocTe refpmaonormueckoro Merona?

® I OGBACHATE TEPMHHED 2u0puds, FGOMUMOHTHWME RPUIHAKY, pelec:
CHENBIE RPUINAKY, Z0MOFUZOMbL, 2EMEPOILNIOMN, PACUERACHUE,

® 3. B vyes cyVinHOCTL BTOROTO sakoHa Menpensa?

4. Benmil kpoauk (aa) cepemiusaeres ¢ wepEmM kpoaagos (Ad). Ta-
GpHAHLIE KPONHKEHE CKPeMIMBATCA Mexgy cofofi. Kakoe noromer-
B0 Y HEX Doayupreal

0 Mosropure § 22,

§ 27. lenomun u genomun. Annenvrvie zenvt

Anneneasie remer. HTak, ™Mbl yeTAHOBMAM, YTO TeTePO3HTOTHREIE OCO-
fin umewT B Kammoil wkieTke ABA TeHA — A W g, OTEEHAKIHE 38 pags-
BUTHE OQHOTO M TOro ke npuadaka. lensl, onpegenxfmmpe aANETEPHATHE-
Ho* PAIBHTHE OJHOIO H TOTD e OpHIHAKA H pPaAcHoONoMeHHLIE B HIeH-
THUHEIX  VYACTKAX TFOMOJTOTHYUHEIX XPOMOCOM, HASBIBAIT QATEILHBIMLY
ccitamy wam aateramu. Jobodt aunaongewidl opranmsM, Gyas TO pacre-
HKe, HHBOTHOE HIAH YeT0BEK, COOeDHHAT B H-HH{,&],OE KJleTHe OABa annens
Jubono MeHAa. “EH.’II‘Q‘IEHHE COCTABAANT OOJNOBEIE KJASTHH — ramersl. B
pesyabTaTe Mefioza KOAHYECTRO XPOMOCOM B HHX VMeHbaeTea B 2 pa-
i, NOGTOMY KAMIAA aMeTra HMeeT JHIIR II0 OOHOMY ANlJleNBHOMY I'eHY.
Asjiean ofHOrO reHa pacnoNArAKTCA B OJHOM MECTE FOMOJOTHYHEIX Xpo-
PCHNON .

~ -3
CRUMATHYMECKH TeTepoauroTHafs ocobs ofozHadaeTcHA Tak: . . i
a —r
lomoanroTHele ocofl OpH nogodHoM oS03HAMEHHHE BRIPCIAAAT TAK! —a—
2 A

CE L I » HO HX MOMHO IANHCATE ¥ Kaxk AA u aa.
; i

Denorun 1 resornn. PaccMarTpuBag peayisTATH CAMOONBUIEHHA rHb-
[ EIS TS Fz- MEl O0HADYIUAM, YTO DPACTEHMA, BHPOCINHE H3 MeITRIX ce-
i, GynyuH BHeIHe CXOJHBIMH, HJIH, Kax FOBOPAT B TAKHX CAVYAAX,
HMEs OIHHAKOBLIH genomun, obIaganT pasauuHoll koubHHEALMER reHOE,
KOTOPRYW NPHHATO HAIRIBATE 2eHomunod. Taxum obpazoM, AeieHHe go-
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MHUHHPOBAHWA NPHBOAHT K TOMY, 9T0 OpPH OJHHAKROBOM denoTHIE ocobn
MOryT OOMANATE DARNHHMHEIMM remorHnamie. IloEaTus sreHoTHmes H o ede-
HOTHI® OUEHb BAMKHBIE B reHeTHKe. COSOKYRNOCTIL BCEX ZEHOS OpfdMud
M cocmagniem e2o 2emomun. CosoKYMHOCHIb SCEX RPUIHAKOS OpZAHUG
Md, HAYMHHAA ¢ BHEIIHHX M HKOHYaA oCOo0SHHOCTAMMH CTPOeHHA H dyHK-
HHOHWPOBAHMA KIETOK H OPraHoB, cOCMA&IRem penomun. Pesorun
(OPMUPYeETCA NMOJ BIMAHWEM TeHOTHIA M YCIOBHA BHeLIHEH cpeibl.
Anajmuaupyiomee ckpemusanme. Ilo denoruny ocobu aanexo He Bee-
1A MOSKHO ONPEZEJUTE €¢ FeHOTHI. ¥ CAMOONBIIAWIIANCA DACTEHHHA re-
HOTHI MOMKHO OOPEfefTs B cAeIyIMeM nokogednn. [loa nepexpecTHO
PAIMHOGHAKDMIHECH BHA0E HCNONLAVIOT TAK HAZLRIBAEMOE ARAIUIUDYOWLE?
rrpeuaarye, TlpH AHATHIMPYIONEM CEDRIIHBAHHH 0c00b, TEHOTHO KO-
TOPOH CAeIYeT ONpefelHTh, CHPeIiHBAT ¢ ocolaME, rOMOSHIOTHEIMH MO
PeHeceHBHOMY TeHY, T. 8. HMEHNIMMH TFeHOTHN dd. PacecMOTpHM AHAMM-

. : = —
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P PYW = | aa

ravers (L °
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e

lMameTsl

ada

b s

lNonoadroTa MNeTepoawroTa MeTepoavroTa FomoauroTa

Pae, 36. [IpoMesyTouHce HACNEAOBAHME ¥ HOYHON KpacaBMIlb
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dpyEnee ckpemnpeanne sa npuMepe. [lyers ocofi ¢ remornnamu Ad m
Aa umewT oguHEAKOBRRH derornn. Torga npH cxkpemueBanmH ¢ ocobeio,
HICCHBHOR Oo onpefelHEMOMY ODPHIHAKY W HMMenmel reHoTHI ad, To-
AYUNIOTEA CARAVIOIHE DesyIRTATL

1. ? AA X aa 2. P Aaxaa
Mimers A a lFamersr A:a a
Fy Ag F, lAa: laa

Ma orux npUMepoB BHIHO, 9T0 ocofH, MOMOSHTOTHRIE MO0 HOMMHAHT-
HoMy PeHY, pacniengenHs B Fy, #e nawT, a reTeposuroTHile ocolH npH
I HIMBAREE ¢ POMOSHIOTHOR ocobelo galoT pacuennenme yme B F).

Henoanoe gomurnposanue. Janexo He BCerIA IMeTepOaHroOTHBIE Opra-
HuEMLL 10 (EHOTHIY TOYHO COOTBETCTEYKIT POSHTENH), FOMOSHTOTHOMY IO
AOMMILITHOMY PeRy. JacTo reTeposHroTHLE NOTOMEN HMEOT NpOMesmy-
rectia il (IEHOTHI, B TAKHX CHOVYAHX TOBODAT O MEROANOM J0MUNUpOSa:
sttt (pue, 36). Hanpumep, DpH cHPel[HBAHHE DACTeHHA HOYHAA KpPAaca-
iy ¢ BETRIME UBSTHAMH (4d) ¢ pacTeHneM, Vv KOToporo KpacHLIE IBeT-
i (AA), gee rubpuas Fy umeior posossie wpetin (Aa). Ilps crpemnsanmn
FfpiAGk & pososoil oRpacKoll nBeTKOB Memay coboit B F, npomcxogmT
HiclslcHe B oTHOmeHRU 1 (kpacustii) @ 2 (pozosstiii) ;1 (Gensiii).

Hpnouun uxceToTel ramer. ¥ rufpHAoB, KAk MBI 3HAeM, ODBeLHHT-

HPPeH HISHBIE ANJTeNH, [PHBHOCHMBIE B IHIOTY POAHTEIRCKHMHE ramMmeras-
v, BuaHo OTMETHTB, 4TO pasHBe AANEAH, OKAZABIIMEeCA B OOHON au-
et W, CAIeOBATENRHD, B WHBHEWGMQH H3 Hee OpraHHaMe, He BIAMART
iy e na apyra. IHostomy ceodicTEa anjenell OCTAROTCA NOCTOAHHBIMH He-

MIBHCHMO OT TOM, B KAKOH 3HroTe OHM no0RIBAIH A0 ITOT0. HH?KRB.H
CHMOTH COARDHCHT BCergaA TOABKO OAHH AJIIeihL Kaxoro-aubo reHa.

Ilnronordyeckas OCHOBA MPHEINNIA YACTOTH MAMET i 3AKOHA DACIIEN-
Neting COCTONT B OTOM, 9T0 FOMOJOrHYHEIS XpOMOCOMEB M pPacmOIOMeH-
Il B HHX ANAenbHBIE MeHRl pPACHpEOIensmTCA B MEﬁUS«E g paAZHBIM Ta-
MM, B 3ATEM OPH OIIOAOTEODEHHH BOCCOEJHHAKTCA B 3urore. B npo-
Wy PACKOMUIEHHA 00 FAaMeTaM H oDbeHHEHHA B 3HTOTY A00elbHbLIE
HE BEYT cefd Hax HEIAEBUCUMBLE, WEeAbHbE t“'ﬁ‘uﬂul{bﬁ.

* 1. BymeT nH DpABMALHEIM ONpPEIENeHHE: (EHOTHI £0Th COBOKYIHOCTE
BHEIIHHX NPHIHAKOB OpradaimMa?

® 2. C garxoll Neawo NPOBOIAT AHATHIHPYIGLIE: cKpelmBaHie]

* 3. Kagoe, Ha BAID BIrAAMA, NPAKTHUECKOS THAYEHHE HMEIOT IHAHHE O
reloTHme # QeroTane?

* 4. ConocTaBLTE THOE HACHSIOBAHNA TEHETHUECKMX MDPHIHAKOE HPH
CHPRIIHBAHMARX © MNOBENEHACM XPOMOCOM BO BpemMA Mefioan | on-
AOAOTROPEHIH,

* 5. [pe crpemuBanyy cepofi B wepHoil Mumel nomvaeno 30 morosm-
kon, uz wux 14 Gman uwepEnMH. HaeecTHo, wTo cepad okpacka
NOMHHHPYeT Hafg wepuoil. KaxkoR reHoTAN MBmel poamTenscHoro
nokonenua? Pemenne safgaqn eMoTpuTe B KoHOe vieGHHEA.

» 6. Foayfornaseiit myscuHa, ofa DOAMTEAA KOTOPOTO HMeIH HKapHe
rIAGa, FeHHJCA Ha KApPeriasoll SKeHminHe, OTell ¥ KoTopoll mmesn
KApHe raasa, a Mate — roayOuie. Or aroro Gpaxa pogMAcE Togy-
Goraazmil ceii. OnpegenwTe TEHOTHNB BCEX YIOMAHYTRIN ML,

02

§ 28. Juzubpudnoe cKpewjusanie.
Tpemuii 3axon Mendens

VOTANORME 3AKOHOMEDHOCTH HACAEJOBAHMA OJHOTO NPHAHAKA (MOHO-
rubpHIHOS CEpeliHBAHAES), Mergenr Ha4Man HIYYATE HACTEeIOBAHHE ABYX
IPHAHAKOE, 34 KOTODEIE OTEEUAKT ABe OAPH ANJelbHBIX TeHOE. Crpe-
IUBAHHE, B KOTOPOM VHACTEVIOT OCOOH, OTAHYAKNINHECH N0 ABYM OapaM
aUIeeil, HASHIBAKT JusulpudHbiy cKpeUjueaHUeMr.

[MockoAbKY Kasauil OPraEusM XAPARTEDHIVETCd OUeHb GONbBIINM wHC-
NOM TPH3HAKOBE, 8 YHCI0 XPOMOCOM OIPAHHYEHO, TO KAMIAA HE HHX
JOUIMGHA HeCoTH OoBINoe 4HeiI0 TeHos. Pesyabratsl JUrROPHIHOTO CHpe-
IMMBAHMA JABHCAT OT TOM0, JEeMAT JIH PeHbl, ONpPeIelflIilHe paccMaTpH-
eMBle NPHIHAKH, B O0HOH XpoMocoMe HWiH B pPasHbIX. TIps asruopHI-
noM ckpemuBaEnd Mengene H3yuanl HaclefOoBAHHE NPHIHAKOR, 34 KOTO

mumu ,pj:, EBQ . Senenuf :
|E| : nﬂ {% 4 J aabb
Henred
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e,

%
e ] 1G>
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Q maamodi ey mag __ maah
W i An | () ha

o BB Bb BB - Bb
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Puc, 87, MexauussM HACIETOBAHEA OKPACKH M OpMEl ceMAH ¥ TOPOXa OpH M-
rubpuanon ckpempeannn. Pemerxa [lennera
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e OTHENMRIOT IeHLl, Jedamie, Kak BRIACHHIOCh IHAMHTEILHO nosgHee,
R XPOMOCOMAX.

Hesasuenmoe macnenosanse. Ecan B gurubpuaHoM CHpeMIHBAHMEH Te-
i HNXOJATCA B PASHBIX HDAPAX XPOMOCOM, TO Iapkl NPpHIHAKOEB HAacoe-
LVHITCH HE3ABHCHMO JIDYT OT OPVLa.

Pocemorpum onwr Mengens, B HOTOPOM OH H3yYal HelaBHCHMOe Ha-
Shpiniiie MPH3HAKOS ¥ ropoxa. OnHo na cKpemMBAeMEIX PACTEHHIT MMme-
ler PGLLCHE SHeNTRIE CeMeHa, APYTroe — MOPUIHHHCTHIE sejaeHse (puc. 37).
b neproM MOKOAeHHH Bee THODHIHBIE PACTEHMA HMeIH IIaglHEe MHelThe
wemenn. Bo Bropom nokonennm npomsomio pacmenienue: 315 ceman
Ay TNAAKHY KenThix, 108 — roagemx seremwmx, 101 — mopmuamnmc-
rix KeaThix, 32 — MOpmMHEHCTHX 3eaeEbx. TaxuM obpazoM, B F; ob-
mpyseno  deTelpe (heHOTHDA B COOTHOINEHHH, OnnakoM K 9 HeITeIM
sk cemedam (A—B-—), 3 eiTBIM MopmuHHCTEM (A—bb),
boownenwm roaagkum (gaaB—) w1 senesomy mopmmEncToMy (gabb), rae
Hpie e ¢ 0DO3HAYAST, YTO BOSMOMHO NPHCVTCTEHE Kark annend A, Tax
va; wak B, tag u b, B kpaTkom mupge paciuenieHmue B F, momHO 3a-
mears Tak: 9 A—B—: 3 A—bb; 3 gaB—: 1 aqabb.

danmmes crpemuBaEie TakuM ofpazom, 9Tolsl GRIIO OYEBHIHO pac-
HUHECHEE FEHOB B XPOMOCOMAaX:

A B a b
p —— —— 2 —— ——
—_—r—  — s il
A B a b
Famerni CA B ) ( a b )
=t —— —— =il
A B
F —— ——
1
& i 5

Ilpu obpazosanuu ramer y ocobeit F, BoamMomHB 9eTnipe kKoMOHHA-
LK anyx nap ajanened. Mexasmam aToro npouecca moxasaH Ha PHCYH-
o . Annenn ofHOrO reHa, HAK BE VXKE 3HAeTE, BCErAA NONASAINT B
LR FAMETERL. PHC}[D}I—C,D,EHI{E D,Ilﬂl]ﬁ napel reH0B He BAHAST Ha pac-
O HE MeHOB OPYTOl napel.

Fean B Mefiose xpoMocoMa ¢ resom A oTomma K OJHOMY TOAKCY, To
- HRIMY e DOHCY, T. &0 B TV e TaMery, MOEKeT NDOMAcTh XpoMoco-
i waK ¢ regom B, tak H ¢ renom b. ChegoBaTensHo, ¢ oJQHHAKOBOM
CIHHITHOCTRID MeH A MOMET OKa3ATECA B OJHOH raMeTe H ¢ redom B,
¢ renom b, OBa cofiiTua pasHOBepoaTHH. Ilostomy ckoasko Byger ra-
wer AR, cronsko e u ramer Ab. Takoe e paccviEIeHHe CIPABEIIH-
W NA reHAa 4, T. e, YHMeno ramer aB mBeerma paBHO wHCTY raMmer ab.,

) sy LTAETE HESABHCHMOTO DACMPENENEHHA XpOMOCOM B Meiioze rHbpmg
6 B

b obpasyer werbipe THna ramer: AB, Ab, aB u ab B paBHEX KOgH-
eeriax. Jdro ABnende Owlao yverasonteHo I, MesgedeM H HaIBAHO Jd-
M CAGEUCHMO20 PACKenAeHUA HAH mpembum daxonom Mendena.

04

(i (pOpMYNHDYETCA TAK: pacijentedie no Kax-
doin nape zenmos udem Hezesucumo om dpysux
P 2EHO8. lameTe

Pemerra IMennera. HeaapHceMoe pacnojemnnie-
e MOMKHO Ha00PA3NTE B BHIe TaGnHuel (cM.
. 37). ITo uMeHH reHeTHRA, BOEDBRIE ITDeN-
WOKHMBIOErD 3TV TAGNHOY, OHA HAIBAHA DEIIeT-
icoil Hengera, [lockonsky B gUrubpHaHOM cKpe-
MMBAHEE [OpPH HeIABHCHMOM HACHEJOBAHMH of-  [amers
AV HOTCA YeThIDe THIA FaMeT, KOJHYeCTBO THIIOE
EHOT, oﬁp&ay}omnx{:ﬂ OpH CAVHANHOM CIHANHM
arMx ramer, pasHo 4x4, 7. e. 16. PoeHO cTOMB-
o knerox 5 pemerie INennera, Benegereue po-
smiunuposaEua A wan @ ¥ B man b pasanie re-
HOTHIOB MMeT oaunaxobnii geroTHn. [lostTonMy HoMH4YecTEO (PEHOTHIIOR
prinHo Togbko dereipem. Hanpumep, 8 9 waerxkax pemerxd Ilendera ma
[} BOSMOMIHBIX COUSTAHHII pACHONOMEeHH! KOMOMHALHH, HMemlUiHe OjJH-
HaKoBR#A eHoTHO JMeATEIe DAagKHe ceMeHa. TeHOTHILI, ONMpefle/ifAn-
e gaEHEND deHEoTEn, Takopst: LAABR:24ABb:24aBEB:4AaBb.

Ypeno pasiMUHEIX FeHOTHNOR, 00pAIYIOIMHXCA OpH AHCH0pHAROM CHpe-
wunagan, pasHo 9. Ydeno demornnor B F, npi noiHoM JOMHEHpPOBA-
wun papno 4. BHAUNT, AMTHODHIHOE CKPEIIHBAHHE €0Th ABA HE3ABHCH-
My HOVIIAX MOHOTHOPHAHBIX CEPeLIHBAHHA, Pe3VILTATE KOTODERIX KAk
e HAKJTAZBIBARKYTCA JADPYT HA OPYTa.

B orawdHe OT BTOPOrO 3AKOHA, CHPABEIIHBOTO BCerja, TPeTHi 3aKOH
NPPMMEHHM TOABKO K CHYYaAAM HEIABHCHMOrD HACAENOBAHHHA, HOTODA H3Y-
uneMBE TEHEl DACTIONOMEHBI B PAINBIX NAPAX ZOMOJOZUMHLIY XPOMOCOM.

CrarucTHdeckHdit xapaxtep saxomos I'. Memgpena. Ilyers B crpemu-
ppian Aa*Adg noayHeHo TOIBKO YeTHIpe moToMea. MosHO JH TOYHO
npeAcKA3aTE remoTHn Kaxaoro ua Hux? HepepHo ayMaTth, 4TO COOTHO-
merne HenpesedHo Gyger pasmo 14A4:2Ag:laa. Moxer caydnThcA TaK,
W BCE YeTHIPpE moToMEA OyayT HMeTh reHoTHn Ad min Aag. BoaMmomHO
n awfioe Opyroe cOOTHONIEHHE, HANDHMEp TPH ocolH ¢ reHoTHnom Ad B
s — @, 3HAYWT O 9T, YTO JAHOH DACIEITEHHA B JAHHOM CHy4ae
napywaerca? Her, sakoH pacmenieHds He MOXeT OnTh noxoielieH pe-
AyALTATAMA CKpemMBaHHH, B KOTOPHX OOHADYMHEHO OTHJIOHEHHE OT OMHH-
JUIEMOTD COOTHOMeHHSA, B Hamewm cayuae 1:2:1. Ilpauynsa jasHOoro As-
JIGHUA COCTOMT B TOM, 9T0 3AKOHBl TéHETHKH HOCAT CTATHCTHHEeCKHMH xa-
piicTep. 9To 03HAYAST, HANPHMED, YTO COOTHOINeHHE (PEHOTHIOE MOTOMHOB
A1, ouOaeMBIX B CKDPRINUEAHMM TeTepO3HroT, GVIeT BEHINONHATLRCA TeM
Torines, wem G0JBIDEe ODOTOMEOB. B onklTe no CKpeljMBamHI} COPTOB ro-
poxn ¢ MeATHIMH ¥ seneHsiMH cemesami . Mempens B F, moay«ma
e s DOIBIIOE EONHYECTRO CeMAH H MO3TOMY pacIHIenjeHHe OKA3AT0CE
d3,01:1, 7. . GOIHZIKO K TEOPETHHMECHKH OMHIAEMOMY.

. Tounoe prmonpenne cooTHomemEms 3:1, 9:3:8:1 » apyrux BOIMOMK-
16 JIHINE TPH GOJBIIOM KOJAHYecTBe HMaydaeMbix rubpuaHmx ocobeil.

Korga Mewjens CTABHSI CBOHM ONBITH, HAVKE elle HHYero He OBLIO

HARECTHO HH 0 XpPOMOCOMAX W reHax, HH O MHTO3e W medosze. Hecmor-

105

MAENTHHEE

Pue. 38, Heszapucumoe
PACILEILTEHHE HaXA0H ma-
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pa un oro, Mengenb, TOUHO YVUTH H uﬁ,uwan peayiALRTATE paClenieHNA,
ek, UTO KAMALIA NPH3SHAK ONpPELeNfeTcd OTASNRHEIM HACTeICTBEHHRIM
imeTopoM B O (PAKTOPHL 9TH OEPEIAIOTCHA HI [NOKOMEHHA B NOKOJICHHE M0
QUPICACHELIM 3AKOHAM, KOTOPBIE OH CODMYIHDOBRAIT.

® |. B wem 3aRANCASTCA CMBICA TPETRere saxona Mewmmenn?

Kaxope! cBAan Mesy BTOPRIM B TPETRHM sakoRaM#® Menmpema?

& 2. KagoBsl IHTOJOCHUECKHE OCHOBM JHMHGPHAHON crpemuBaana’

= 3. Kawoe pacmenieHMe N0 TEHOTHOY H (EeHOTHOY BOIHHKAST, 20060
rHOPHARL BTOPOTO OOKOTeHMH AHTHOPHIHOTG CHPELIABAHHA (cM,
puc. 37) OVAVT pasMHOHEATRCA CAMOOITLLTEMMEM T

* 4, Kakee BOSHMEHYT DACHIETUIEHMSA 00 FeHOTHOY # QeHOTHOY, eC/am
HAMIbIH H3 JEBATH PEHOTHIOE BTORONG NOKONEHHA ARrA0pHAHOND
crpemuearua Oyper cepemen c aabb?

* 5. BenoMHHTE, CHOMLKO MEHOTHOOB BOSHMEHET B F,; npn moRorHGpaa-
HOM, AUrEbpHIHOM cHpemppannax. Croasko resorunos Oyaetr B
F,npr rpuradpaasom cepempeaann? [loopobyiiTe BuBecTH ofmymo
fopMyIY MHCoIA FeHOTHOOB B F, ara nogaursbpHIHore cKpemmRas
HHHA.

B 6. ¥ tomatos oxpyriaas dopsma maonoR (A) JoMHEADYeET HAJ TpYVIDe-
BugHol (g), KpacHAaA okpacka naogos (B) — mag :entoi (B). Pac-
TEHHE ¢ OKPYIABIMH KPACHHMH NAOJAMH CKPEIIeHO ¢ DPACTEHMEM,
obIATAKINHM TPVIICEHAHBIMH KeITHME naogam#u, B moToMmcoree
20% pacTeRRi AT OKPYDIRE EPACHBRIe maoas, 25% — rpyuoe-
DHAHLIEG Kpacuuie nnoget, 25% — orpyrawe mentele naone, 25% —
FPYUIeBHAHRE MeJaThle naogsl (orHomense 1:1:1:1). Kaxosm reno-
THNE poAuTeTell ¥ noToMEoBE? PelDeHHe 3aTa9H CMOTRHTE B KOH-
ue yvuebnuKa.

*» 7. B cempe poguaca roayGoraasniil TeMmMmomomocsiil pefeHor, moxoscHi
no 3THM mpHasaxas #a otoa. Marte — Hapergasas TeMHOBOJOCAA;
GafyIOEA Mo MATEPHHCKON AMHMM — roayBoriasas TeMHOBOJIOCAR:
ApAyliKa — KAPeraassiil cBeTAoBosiockill; Galymika u gegyimika mo
OTHOBCKON JAHHHMH — KAPErJA3ke TEMHORMLIOCHE, ONpeieIHTe Be-
POATHOCTE POGKASHHSA B 3ToH ceMbe roayloriasoro CEeTI0ROIOCOrD
pedenka. Kapuil user rnas JOMHHHDYET HEJ TolyOhiM, TeMHLIR
IBET BOJIGC — HAN CBOTALIM,

§ 29. Cyennennoe Hacredosanue zemos

I'pynnst cuenmennda. Uncno reHoB vV HAMION0 OPraHMaMa, KaK MBI
ViKe OTMEeuanH, ropasgo Goaemme unciaa xpomocoM. ClaenosaTedbHO, B Oj-
HUOH XpoMOCOME DACHOJOMEHD MHOTO FeHoB. Kak macnegvioTes reHbl, pac-
HOJOMEHHBIE B OQHOH OApe FOMOMIOIHYHELY XpoMocom?

Boarmyw padory mo HIYVYeHHD HACTSIOBAHHA HeAIeNLHBLIX TeHOB,
PRCIOIOMEHABIY B [ape FOMOJIONHYHBIX XPOMOCOM, BRIIOIHHAH aMepH-
wnnexnit yuenstit T. Mopran m ero yuemmin, VueHble VCTAHOBHIH, HTO
e, PACTIONIOGKEHHEIE B OJHOH XpoMocOMe, HACHSIYIOTCH COEMECTHO, HMIH
cyenaenno. UpYnnel reHop, pacnofodeHHBIE B OAHOH XpoOMOCOME, HAIBI-
mKYT 2pynnami cyentenus. CUeNAeHHLIE TeHb PACTIOIOMEHRM B XpPOMO-
cuMe B JaHHeliHoM nopaaxe. YHcao rpynn cUenieHHA ¥ MeHeTHHecKH Xo-
puUllG HaYHeHHBIX O0BEKTOB DABHO YHONY OAD XPOMOCOM, T. €. PAngomHf-
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TOMAC TEHT MOPTAH (1866—1945) — amepHEaH-
cinil smbprosor, reReTHRE. Bnepesie HAYAT HCCAEROBA-
nuy HA TAGAOBON MYyNIKe — Apozodane. MD‘pI‘B.H’ o oerd
NEOJA COTARN B HTOME OTHX ONMTOER XDPOMOCOMHYH
reopiio  HacxegcreenpocTH. Jlaypeatr HobBenepcroft
meeman 1933 v,

HoMYy UHCIY XpoMmocoM. ¥ uHemosexa 23 napsl xposmocoM M 23 rpynnom
CIeIIeHRA, ¥ ropoxa 7 map xpoMocosM # 7 IPYOO cUelsieHHs ® 7. 4.

Cuenensoe HACHAeNOBaHMEe W ABJeHMe nepexpecta. PaccMorpmm, Ka-
e THOE CaMer GyAeT OpoHM3BOANTE ocobb, JB& reHa KOTOpOH Haxogat-

vt B OEHOM xpoMocoMe; _, o . Ocofb ¢ TAKHM TFeHOTHOOM NPOHIBOAHT
a b

ann Tima ramer: 22w A B § pasmmIx KoJMYecTBax, KOTODbIe NO-

WHIPAIT HOMOMHANNIO MEHOE B XDOMOCOME POmHTeNnd. BeIN0 YCTAHOBIE-
14, OAHAKO, 9TO, KpoMe Takux ofuYHEIX raMer, BOIHHKAKT H ADYrHe,

nouste: _4 2 m 2 B, ¢ HOBBIMEA KOMOMHAIMAME MeHOB, OTIHYAIMIIH-

MMCH OT POOHTEIBCKHE XpoMocoM. Brine aoxazaso, 4To OpudMHA BO3-
HHKHOBEHHA HOBBIX TAMET IAKJINUAETCH B Repexpecie 0MOA0ZHYNbLY
rpomocom (em. § 22, pme. 31). B

FMomosorfgyHsle XPoMOCOMEI B Npolecce MeHosa NepekpellHBAIOTCA H
ofiMeERBaTCA yuacTeRaMiu. B pesyiabTATE 3TOMD BOIHMKAKT KAYECTEEHHO
nopble XpoMocoMbl. YacTora mepekpecTa MemLy ABYMA CUeIUIEHHBIME é-
nimMH B OJHHAX CAOVYAAX MOMeT ORITE DONBIION, B OPYIHX — MeHee 3Ha-
UWTENBHON. DTO IABMCHT OT DPACCTOAHHA MEHIV FeHaAMH B XPOMOCOME.
YperoTa (NPOLUEHT) HepeKpecTs MeRIZy ABYMA HeaUIeNbHBIMH TeHAMH,
jHeHOIMKEHHEIME B OfHOH XpoMmocoMe, OPONOPIHOHANBHA PACCTOAHHID
mesiay HEMH. Yem OUHMEEe pPAcOOAosHeHbl MeHbl B XPOMOCOME, TeM Tec-
e CHeNAeHHe Meday HHMH B TeM pese OHN PasmejdAlTed NpH nepe-
wpeere. M HaobopoT, "WeM Janeille reHbl OTCTOAT APYD OT ApYTa, TEM CJa-
Oedr COSMAeHHe Meday HHEMH M TeM Yalle OCYVUI[eCTBJIAEeTCH Oeperpect.
(CeaoeaTelBHO, 0 PACCTOAHHM MeXIY FeHaMH B XPOMOCOME MOMKHO CY-
AWTH [0 YACTOTE MEpeKpecTa. )

Hrar, cuenieHHe TeHOB, JOKATHIOBAHHRIX B OZHOM XpOMOCOME, He
finipner abconoTHbiM. [lepexpecT, NOPOHCXOAAMIMH MEXLY TOMOJOTHYHEL-

M XPOMOCOMAMH, NOCTOAHHO OCYIECTBAAET sNEPETACOBKYs — penombu-
nayuwo rerop. T. Mopran B ero coTpyIHHKH NOKasaiM, 4TO, HIYHHB AB-
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Puec. 39, TeHeTHUeCKHE KADTH
ABYX XpPOMOCOM TOoMaTa (DpHMe-
pPEl HEKOTOPLIX FeHoR).

Il xpomocoma: D — pacrenme HopMademodt swcots; d — kapank; O — Kpyr-
Al gy 0 — OBANBHBGE naog; Ne HOPMANLHEE THCTHA] Ne NAHETLEA,
nopaxicitnbie bonesnsn; Bk Kpyraei naom; bk — nmos o anocTpeHHMM KoH-
uom. X1 xpomocoma: F — roagewii noon; f — peGpucrwii naon; LT — eoumse-
e nestanereersoe; If — conperwe obnpcTRenmos

Aenne CUeMUIEHHA W IMepeKPecTa, MOGKHO MOCTPOHTLE KEPHISE XPOMOCOM C

HANCCCHHEIM HA HOX DOPAAKOM pacnofmxeHdns reHoe. Kaprel, nocrpo-
R 110 3TOMY HPHHOHOY, COITAHE 08 MHOTHX TeHETHYECHH XOpOIIo
HayHeHHbIX 00LERTOB: KYKYDYSRI, MEIIIH, APOHGHEd, ropoxa, NIeHMIL
romara (puc. 39), nnogoBoH MymxH aposodEnn. '
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I{ax reonory WM MOPAKY COBeplicHHO HeobxoaHma reorpaduuecKadn
wapra, TAK M reHeTHRY KpaiiHe HeoDxogmma reHETHYHECKAR KADTA TOCG
P LeETA, © KOTOpMM oH paforaer. B HacToamee speMa CO3JAHO HECKOJB
no HMpERTHBHBIX METOROE NOCTPOEHHA FeHeTHHECKHX KaDT. B peayasTa-
e HOZHHEJE BOGMOMHHOCTE CPABHHBATL CTPOeHHE 2eHOMd, T. €. COS0KYR-
nocHll BOEX 2eHOS8 2anioudnozo wabopa XpoMmMocoM, YV DASIHYMHBIX BHIOB,
s MMERT BAMIHOS JHAYCHHE IIA PeHeTHHH, CEeleKIIMH, 4 TaKEe JB0JIH-
IWNOHHBIX HCOCASTOBAHHI,

* 1. OfbacENTe, MCOOALIVA pHcyHOK 39, ute O0DO3HAMEHO HA PeHETHYE:
crux kaprax. Ha HOHKPeTHRIX NDPHMEDAX AOHAMHTE NPAKTHYECHOS
IHAMEHHE FeHeTHUSCHHX RAPT.

» 2. OnpefesdTe, KAKHe FedoTHost # QesoThow Oyayr 8 F, m F,, ec
a8 ranageoceMenHos (A) pacTeHHE TOPOXa ¢ YCHKAMH {6‘.‘}, TOMO3H-
roTHOE no oboMM NPHIHAKAM, CKPEIMBACTCA ¢ MOPIIHMHHCTHIM {a)
pacreniesM ropoxa Gea yeuwos (). O0a rena (dopma ceMedH W HA-
AMYHE HJAR OTCYTCTEHe YCHKOR) MOKANHIOBAHL B ONHON XpoMoco-
me. Pemeuue JagaYH CMOTPHTE B KOHIE KHHTH.

§ 30. 'enemuxa nona

X poMocoMHOE OTPeIeleHRe M0ga. ¥ MHOTHX BHIOB COOTHOLIEHHE ME-
Ay OCOGAMH MYMCHOTO M JKEHCKOr0 [IOJfa NpH HaydeEdH O0AbIIOTo $He-
w1 ocobell Beerga DPpHMEpHO DABHO, T. &, PacllenjeHHe N0 UPH3HAKY 00~
ni npoRcxoaHT B oTHOmeRwn 1:1.

Or1 Yero e IAEHCHT DOACIEHHE MYMECKHX H MeHCKHX ocobefi? ¥ mauo-
SRR MYIIKH gpusu-l:bn::bl, HA Hampnif: NpoBedeH0 MHOMECTEC MeHeTHYe-
MY HCCTeTOBAHMI, [MOJ oDpefenfeTcH ciaeayiommm ofpasom. B coma-
TUMPCKHE KJAETKAX Apo3odMAsl deThipe mapsl Xpomocom. B uxeno Bx
NEOYAT TPH HOADPRI aQymocoM, T. e. x[.lﬂMD(lﬂH, OIHHAKOBRIX ¥ CcaMIa H
CIMEHR, B OJHA DAPA XPOMOCOM, PAAMMHEIX ¥ ocobell MyMCKOD H JKeH-
CIROrG Moga. OTH XpoMOCcOMEl, KaK GBLI0 YCTAHOBAEHO, OTBEHAlOT 3a OI-
peeneHde M0Ja B moaToMy ObRLIM HAIBAHEL NOAOSBIMU XYPOMOCOMIML.

B kieTkax CAMOK MyX Apo3cdui AMeRTCA IBe OJHHAKOBEIE HOJIOBEIE
X MIMOCOMEI, KOTOPBlE yeaoBHO oboaHawaloT xak X-XPOMOCOMEL Crnegona-
FeNLHG, B HILIOHAHBLIX COMATHYECKHX KJIETHAX CAMKH Habop NOAOBBIX
X [HIMOCOM XX. ¥ caMuoB NONOBBIE XPOMOCOMEI OTIHYAKTCA OT MmO~
JORLIX XpoMOcoM caMox. B coMATHUECKHX KJIETHAX CAMIIA MYXH Jpodo-
el wMeeTeA ofgHa X-XpoMocoMa B OOOHA Y-xpomocoma. [ToaroMmy Ha-
fiop NOJOBEIX XpoMocoM camita ofosnauaerca XY. ChefosaTensHo, Aime-
IICTEM MKEHCKHY OPTAHHEMOB Bee OJMHAKOBEL N0 XpoMocoMHOMY HAGODY.
T KAK B KAMIA0N M3 HHX HMeeTcd D0 ojHOMY HabOpy ayTocoM M O4-
nn X-xpomocoma. Bee cnepMaTosoHAEl TAKME HMEWT 00 ONHOMY Habopy
Ny roeoM B OfHY HONOBYEIY XPOMOCOMY, HO NOJOBHHA CHePMATOI0OHIOB HME-
w1 X-XpoMocoMy, a Apyras noaoBuEa — Y-xpomocomy. X-xpoMocomMa M
¥ xpOMOCOMA DESKHO pasanuaoTea no crpoenu (puc. 40). PaznnqawTcs
o M o HabOpY reHOB, HOTODPBIE B HHX CONGDHHTCH.

[lockoneky raMeTel ¢ X- M Y-xpoMocoMoll B peayibTaTe mefioza ob-
[MEYVIOTCH ¥V CAMIOE B DABHBIX KOJHYECTBAX, TO OMHIAeMOe OTHOLIEHHE
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Pue. 40, XpoMocoMEEE KOMILTEKEE CAaMIA H
CAMIH Y Apo3chHIEL CHA HKOWIKH

Pue. 41. Yepenaxopan oxpa-

nivios cocrapiafger 1:1, ure o coBmAfaerT ¢ QARTHYeCKH HABIIOIieMBIM,
Cxoauetil cnocod onpefefeHMs OOI0E NPHCYL] MHOHM MHBOTHBIM, BOEM
MJCKONHTARINNM, B TOM YHCIE H YeloBeKy. ¥ HEKOTODEIX SMHBOTHBIX H
¥ pacrenuit noa ocobn onpegenAeTca SPYTHME crnocobamm.

Hacnenosanme, cuenmesnoe ¢ moaom. B Tom CAVYAae, KOTAAa IeHEl, OT-
HCTCTEEHHEIE 38 (ODMHpOBAHME NPH3HAKA, PACHOJOMEHLI B AYTOCOMAX,
HACAEROBAHAE OCYIIECTEAAETCA HeJABHCHMO OT TOIQ, KTO HI DOSHTeIei
HBJIAETCA HOCHTENEM HIYVYAEMOID IeHA.

'DJ].HEKD CHTYALIMA pPe3Ko HIMEHAETCH, Korja NOPpH3IHAKH OnpegejlawT-
CH FeHAMH, JeMAIIHMHE B IIOWJVIOBRIX XDDMD(!(}MEK, PEEEMQTPHM HI}HME]]
HACHEAORAHMA HepenaxoBoH OKpackH y komer. Yepenaxopasd oepacka,
T. . HepeloBAHHE HUEDHBIX M GKEATHIX DATEH, BCTPEYAETCH TOABKO ¥ KO-
mex (pue. 41). Koros ¢ wepenaxosoil okpackodl He Ghisaer. Jror dakT
i MOTIH 0fbACHHTE, DOKA He CTAA0 HIEECTHO, YTO HACKeIOBAHHE AAH-
FrCy 1'IPH31-I'HI{-B. CHETLTIEHD ¢ HONTOM.

“lepran okpacka Komex onpefexsercs remom B, peikas — resom b.
JTH reéHbl pacmoodeHbl B X-xpomocome., B Y-xpomocome omm OTCYTCT:
nytor. OGosnaunm X-xpomocomy, mecymyso aniens B, X%, a X-xpomoco-
My ¢ asnenem b — XY IlosroMy BOIMOMHBI TakHe KoMOHEADMM:

Xf Jiﬂ- YepHAH KOHIKA
XH Xb — PBIMAA KOWIKA
A" X' — uepenaxopaf KomKa

X% Y — uepnmit xor
X' Y — peommii xor

Tak xar Mymckas ocofk MMeeT TONBKO OOHY X-XDOMOCOMY, TO HOT
MOHET DBITE HAH YepHbIM, HIH PEIHHM, HO HE MOMKET HMETh Hepena-
XOBYH) OKDACKY, DOTOMY 4UTO AMA €2 DAZBHTHA HeoDXoIHMO OfHOBDEMEH-
HOe NPpHCYTCTEHEe redos B o b

HEJOBEKA TAKME HIBECTHR OPHAIHAKH, CUHEIJIEHHBIE ¢ nogoMm. K
HHM OTHOCHTCHA, HANPHMED, O4YeHb TAMEIOS HACNE(CTBEHHOE aaboNeBRaHMe
reModpHIHA, OpH KOTOPOM KpPOBE TepdAeT cHoco0HOCTE CEBEDTHIBATECH, Y
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reMoHINKOE gade HeDOJBINHe NapanWHbl M CCaTHHL] BEIBBEIBAIOT THAME-
nLe KpoBOTEYEeHMA. 3T0 3ab07eBaHHE BCTDEYAETCH, 38 perMafimIHMy Me-
AKUEHHAME, TOABKO ¥ MY:KYHMH. Brno yeranoriaeno, 9To reModuiams
uliyeAoBAeHA DONecCHBHEIM TeHOM, DAcNoNoMeHHBM B X-xXpomocoMe, Mo-
APOMY TETEpOZHFOTHEIE [0 JAHHOMY IeHY JHeHmHUHE ofmaganTr oObIMHON
1'::(:-[_]'1"513&&.‘-10{!'1‘,&.30 KWBH. PECCHDT]JHM, KAHKOS MDOTOMCTED MOMET NOABHTE-
iy PeTepoINroTHON JMEHIMHEl, BeTYNAwmed B 6paxk ¢ HOPMAALHBIM IO
HrOMY OPHIHAKY MYy:KTHHON.

Men, obyCcHoBAHBAKINMA HOPMAJLHVI) CEEDTHRIBAEMOCTE KPOBH, oboana-
aum H, & red, OpH KOTOPOM KPOBR TepAeT cnocolHOCTh CBEPTHIBATE"
i, h., Yuaureigafg, =T0 B IeHOTHIE MeHIIMHL OPHCYTCTBYIOT LBE

N NpOMOCOME], 8 ¥ MVMUMHE — oOfHa X-xpomocoma B ogsa Y-xpomo-
coMa, 3annmeM cXeMy HaclefOBaHHA j"EMﬂll}H..ﬂ.HH'-
" xax* x XHY
HOCHTEIIHEE - ﬂ.ﬂ.ﬂ]:lDEblﬁ
A TeHA TeMo- MyHHUHHA
ipansn
I'amerss X9 X xH. Y
' H oyl H 3k H &
r, X°X XX ATY XY )
JMOPEEERA AMGEDEAH AP ] EE ]"I.‘!Mﬂli'lil:.l'!]![—r
HEHIHHA ACEHEI A, MY HTHEA MY ACHHHA
HOCHTEMBHE-
a MeHa raso-
ipaaEn

HeHIUHEA nepenseT MOJOBHMHE CEOMX ChIHOBeH X-XDOMOCOMY € TEHOM
HOPMATBHOR CBEPTHIBAEMOCTH KPOBH, & NOAoBHHe — X-Xpomocomy ¢ re-
nom resopuann. Cpegn ee coiHOBed MOryT OHTE H 3A0DOBRIE M FeMO-
I M.

B cHay paBHOBEPOATHONO DACKOMAEHHA XpomocoM nps QopMHpoRa-
1 TAMET M HX BCTDEYM B IANOTe ciAedyeT OXHIAThH, 49TO B NOTOMCTEE
IBIIOTO 9HCAA GpaKol, NOoZoDHEIX TOABRKO YTO PACCMOTPEHHOMY, ¥ OO~
AGWHUEB] chiROBEH pazoBkeTcA remodmmna. B To ke Bpema Bee gotuepH B
AnboM cayuae noayeanT X-XpoMocoMy OT CBOErs OTLA ¢ MeHoM X* mo-
oMY ¥V HHX BCeria HOPMAJMRHAA CHEDTHIBAEMOCTE KDPOBH, HO [OJA0OBHHA
aotepeil GyeT FeTepOSHTOTHRIMM HOCHTENLHHUAMH 3TOrO 3abojieBaHMA.

IM'eH, BRIZLIBAKMIIHH JAILTOHHSM (HecHoCcODHOCOTE PASAHYATE KPACHEIH
W oeieHEI IBeT), Tak:e cnented ¢ X-xpoMocoMoil.

® 1. B gemM OTIHYHE XPOMOCOMHOPO HAGOpPA CAMIA OT XpOMOCOMHONG HA-
Gopa camun?

» 2. Mouemy y SECHOIHH, HMEOMMX B MeHOTHOe DeH reModmann, Go-
NedHE He MPOARAKETCH, A Y MYMUHH — Oposenmetca?

» 3. B maxom cAvaae ¥ MVRUMHB-IAIBTOHHKEA MOMET OBITH BHYH Q8L
TOHHK Y

* 4. Or ueproil KOWKH POAHAHCE OJHH SEPEIAXOBLIE M HECKOTBKO Hep-

metx worar. OnpegennTe: a) deHoTHN H FeROTHO OTHA; 0) mon we-
PEOAXOREOTD B HepHRMX HOTAT.

111



§ 31. Baaumodelicmeue zenos.
Humonaaamamuyeckaa HaciedcmeeHHOCTb

¥ npusMepax, KOTOpeIE MBI 00 CHX DIOp paccMaTpHBANN, KAaMabil reH
CIHYIEI AN TONBKG OfHH NPHIHAK ¥ DASBHTHE RamIOTe NpPHIHAKA 3JABIH-
CeAH THIBKO OT OOHOMD TeHa. (QHAKO, KAK OpPABMIO, OTHOIIEHHA M-
AY reHAaMH ¥ NPpH3IHAKAMH TODASSO CAoMHes.

MuoxecTeeHHOe OeiicTEHe reHa. OQHH H TOT e I'eH MOXKET BIHATE
L iopMHpoBaHte pAja OPH3IHAKOE oprannama. Hanpusmep, red, BeISh-
s uii obpasopanne Oypoil ceMeEHOH ROMVPH ¥V ropoxa, cnocoScTByer
[HEHEATHEY NATMEHTA W B JPYTHX YacTAX pacTeHdid. PacteHHMA © cemMeHa-
MH, IOKPRITEIMA GYpoill ceMenHOl xKomypoll, MMeT HBeTKH (pHOJeTOBOH
IPCIKH, 8 pAcTeHHA © 0efoll Kosypoll ceMaH -— Oenkle nperen. Bas-
AN OAHOTC FeHA HA DA3BATHE MHOIHX NPHIHAKOE HAJLIBAKT MMOMNE-
ety deiiemeuen 2ena. Takoe MHOMeCTReHHOE NeicTEHE XapakKTap-
o H DOABITHHCTEA TeHOB.

(OBLvHo cyaaT o geficTEMH reHa TOABKO M0 TeM NPH3HAKAM, KOTO-
P aerko obHapyaxusaorea. Hanpumep, v Myxs aposodmasl rnasa mme-
el ICNICHY ) OKPACKY, PAZBUTHE KOTOpoH ofycAoBIeHO NPHCYTCTEHEM re-
i W Tlpu manngmn aznemeil @ NMHrMenTt, BAMAKIINNE Ha OKDACKY rias,
TV TETBYET B OOHM cTAHOBATCA Gensimn. Okasanoch, 9TO AXAedb W BAH-
Hivr TAKAe HA OCBeT/IEHHE ID'F:.['.IH.CKH TEeJlda H HIMEeHeEHHS q}DpHLI He KOTO-
fHaX HWHYTPEHHMX OPraHoB MYXH.

I3 nexoTopbix cAYYAAX NPOABNCHHE MHOKECTBEHHOTO AeHCTEMA reHA
aerien Habmwoaars. Hanpasep, y uenoBera ecTh Fel, ONPeIe/lAOIHE DEI-
WYHY OKpacKy Bogoc. 3ToT e reH obyoiaopaneBaeT 00jee CEETIVID OKpacs
Y HOXHH, A TAKM¥Ee NOABIeHHe BECHYINSK. ¥ DACTeHHI MOpoXa res, OTBe-
YNNI 38 KPACHYK OKPACKY I[BETKOE, OOPEIENAeT H KpacHOBATEHU
oTrenoR  crebaei,

(Ornomenne rem — npuabak. [[py cHpelIMBAHMM B De3vJILTATE B3A-
HMOeHCTEHA IBYVX DA3sTHYHBIX TeHOB B MOTOMCTEE MOUYT BOSHHKATE HO-
i IPHAHAKHE, OTCYTCTBOBABIINE YV DOOANTEILCKHMX OPraHH3MoB. JTO AB-
HOWWEe HAJBIBAIOT HOS0OOp2I0saHUEN TIPH cEpeimiueaduax. Ero ouens ga-
T HDMIOARKT OpPH PASBEJCHHH JOMAUTHHY MEHBOTHBIX M KYJIBTYDHBIX
T eIMi.

lpupeger npuMep. ¥ AVIDHCTONO TOpOIMMEa CAOROTO PACTEHHA —
CETH MHODO COPTOR, KOTOPRIE OTAHYAKTCA N0 OKPACKE HBETEOB, B HYACT-
owern copra ¢ GenasivMu npetkamy. [Ipy HexoTODBIX ROMOMHAUHAX cHpe-
IENBANHA ABYX GeJBlX copToB mMesay coloill moayueHHBIE CeMEeHAa AT
pansieiivg ¢ pHoneTOBRIME DBeTKAMH. BHOXEMHYecKHH aHaIni DoKAZAT,
Wro PHOJISTORAR OKPACKA OBEETKOR OYIIHCTOTO FOPOINKA — peayjIeTAT pe-
NEIMY MEXCY ABYMA BeIecTBAMH, KaMJI0C H3 9THX Beujects obpaayert-
My AefcTEHEM onpefefedHors rena. Mueerca nBa reda, easoanidi o
iy annexamu — C, ¢ # P, p. Oxpacka ueeTkor ofpazyerca Toraa,
KO B MeHOTHIE PACTEHHA NDHCYTCTBYIOT OQHOBPEMeHHO IBA AOMHHAHT-
nwx reds © P CRpelmpeane QBYX COPTOE OVIOMCTOMO Topollka ¢ De-
JALIMH UBETKAME, KOTga THOPHIL TePBOFO NOKOAEHHA HMEIT GHoIeTo-
HLC IBeTKH, JANHCBIBAIOT CHASIVIOIMIHM ofpasomM:
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Takum obpazom, ML BHAHM, 4TO0 B PeHOTHDE NwH0Oro opraHdama re-
HEl  BIaMMOIeHcTRYIOT mMeday coboii; Ha QeHOTHOHYeCKOE OPOABIEHHR
HpHAHAKA BAHAET Heabll KoMmiiexc reHor. CoveTaHHA MeHOB B OpraHmHa-
e ofVCAORAHRAIT HMHAHBHAVANILHEIE DAZIHYHA ocobell ofHOPO BMAA.

I.I,HTDIU]EIHETH'IEQHER HACAeJCTEEHHOICTE. HDHEE,IIEHHHE EBIINE HOpH-
.‘v!t’!'pH B:E‘J:l;yﬂl,eﬁ pD.J'IH E,El;pﬂ H KPDMGDDM E TéHeTHYECKHX NIponeccax He
CASAVET PACCMATPHEBEATE KAK CEHAETEILCTED OTCYTCTBHA Kakof-nubo po-
JH IHTOIIa3Mbkl B ODepegavie CBDI':':ICTE H3 NMOKOJEHHA B DOKOMIEHHE. F‘{H'
CTHE HHTOMIASMBL B (OPDMHDPOBAHHHE HEKOTODPRIX NPHU3IHAKOBR CBAZAHO ©
pafoToil BHEAAEDHBIX TEHOB, DACHOAMHEHHRIX B opraHongax. Muroxoma-
puE B xaopongactet cogpepmar JTHE, ee rens ®ofHpYIT pAj NPHIHA-
KOR. 0 HAAHYHN BHeAJEPHRIX MeHOB CEHAeTENBCTBYHIT HAHHBIE O HACTE-
JIOBAHHH HEKMDDHK TIFH:JHHHG'E ¥ pEGTEHHﬁ. R HX HHCIY OTHOCHTCH IIe-
UTPOMHCTHOCLTE WV HOYHOH EpacaBHIIEI H JBEEHHOIMNM IEEBEA. HEEJIEILDBEHHE
STOMN NPH3IHAKAS HEe YEJASBIBACTCA B PAMEH SAaKOHOB MEH,II.E.‘IH. 'Dﬁ'b.ﬂ.l::'
HiAeTCH TAKOE HACIegOBAHHE TEeM, WTD NJACTHIKI E‘MB&I’D‘I‘ DI{paLIIEHIlb.l'E' 3]
HEOKPAIIEHHBIE. JTH OPrAHOMILK BOCHODOM3BOAATCA B HISTHE HEIABHCHMO
OT JeleHHA AApa H CAYHYARHO DachpeleJdiTed Memay JoYepHHMH HJIeT-
wamu., Ha kaerox, cojepsalidy cMeck IefeHbIN M HeOoEPAIIeHHBIN ILIA-
CTHO, NpPpH JeleHHH MOrYT NOABJIATHECA KASTHH TpeX BOSMOM(HEIX THIIOB:
t'(!ﬂEpH{uEuHE TOJ RO HEDKPHI.HEHHLIE, TONEEKD DKP&!.IIEHHBIE NIITACTHIALI H
coAeeEAIIHe CMeCck NMIacTHI. B PeIYALTATE BOIHHKAKT TPH BAPHAHTA OK-
jMCKH pﬂnT‘EHHﬁ: OEpalleHHbBIE, HEOKDAINECHHEBIE H MO3AHYHBIE. HDCI‘LD.I'II::'
Ky EJII{I-ICTBEHH]:.I!:'I. enocob OPpOHHEHOBEHHA NAACTHAL B 3HMOTY CBA3AH ©
AHUEKISTHOMN, & HE CO0 coepMueM (TAK HAK OH He COOeHHT MIacTHL),
nafnofaerca samepunckoe necredoserue.

HagecTHo MHOMeCTBO (PAKTOB, NOKAZBIBAKIHY CVINECTROBAHHE [HTO-
HAAIMATHYECKOH HACHSJCTEEHHOCTH He TONLKO YV PacTeHHH, HO H ¥ KH-
EOTHRIX M MHHPﬂﬂpI"&HHSMEE.

* 1. Kakoe noroMcToo OyAeT noaydenc B F,, ecaH pacTeHHe ¢ aoge-
ToRRIME neeTEaMB (CoPp) GyneT pasMHOEATHRCA CAMOOMBITeHHeMT

® 2 Yro raxoe sopoofpasomanne? [IpHpequre npRMeps.

® 3. Yem oTAMYABTCA IIHTOMIAIMATHYECKAR HACAEACTEEHHOCTE OT RIED-
Holt (Menfgeserckoil) HacaegcTReHHOCTH?

§ 32. Baaumodelicmeue zeHomuna u cpedwi
npu @OpMUPOSAHLL TLPUIHAKA

KauecTBeHHBIE H KOAHYECTBeHHbIe NpHiHakM. Bee npHaHaxks opra-
NH3MA MOMHO DASAENHTE HA JABE IPYNNR — KAYecMaeHHbE H KoOAude
cmeentbe, OEpacka HBeTKOB, GopMa DIOA0E, MACTE MHEBOTHRIX, IBeT
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e, IMWNTOBBIE DARJIHYHA — BCE 2T0 KAYSCTEEHHLBIE TNPH3HAKH. Hpﬂ H3Y-
I KAYSCTEEHHELY IIpH.'JI-IaKQ-H HEe BOGHHEAET Sani,F,IlHEI-IHi.I B HX K.J4dC-
I.'II:IJL'IIHIILHH. PeHOTHIHYECKHE KIIACCE ODOTOMKOR, NOABHBINHECHA MIMpPH pac-
WIHACHMH, JEerKe PasgHYHMB: 4YepHAA HWAH OVpad KOpOBRa, KPACHAA HIH
e nuea, Oeasle HAH HOTETOBRIE NBETHKH ¥V AVIIHCTOMD FOPINEA

L

Opnnko usMeHuHBOCTE (pasHoobpasue) HOCHT HE TONBKO KAYECTBEH-
Lil, W M KOJHYMeCTBeHHRIN xapaxTep. HifoeHoCcKOCTE EYD, MONOYMHOCTE
ke, Macca CeMAH NINeHHNOBE — 23T0 NPHMEDEI TAK HAJLIBAEMBIX KO-
e rEEHHLEIX, TPHIHAKOR. BoALMIHHCTED NpH3IHAKOE, BAM(HBIN OpH pas-
LI SHBOTHRBIX H BRIPAINIHBAHHF pﬂCT‘EHHﬁ, HOCHT KOJHYECTHBeHHBIR
T ML, ROJII'I'-IECTEEHHHE NpHSHAKH MOMHD HB:;“I&TI: ¢ OOMOIOBH H3-
[ pHAI A W HOQCHeTa.

Hiunpe OpPraHMaMbel DOCTOAHHO HCOBTRIBAIT JefcTEHe pazHoobpas-
W haropor cpefsl, B HoTopo# onp ofwralor. Cpena eanser Ha dop-
MeiiHAe H HOJHYeCTBEHHBEIX, H KAYeCTEEHHBIX NPHIHAKOR.

Bannume yeaoenil cpegsl Ha KauecTReHHEIe npuzHarn. Muorme wa-
ceritilLIe TNpHEZHAKH B MEHE.T.'[I'EfI cTeneHl, 9YéM KOJMJHY2CTEEHHEBIE NpDH-
EH,  OJBePIKeHE] BAHAHMKE YoaoBHi cpeast. Hanpumep, B cembe, rae
T, 1 MaTe:E HMERT FDJI_‘_.TEGI-& LIBET I'lad, POMTANTCH TOIBRO I‘DJIyﬁl:II'JIE.'
et JIMTH . le{ aToM HE HMeeT JHaYeHH#A, B KAKHX YOIOBHAX MHBET
Ry CeMEBH. 'D,II,HEKD MOMHO NPHEECTH HEMANO NMpHEMepoB, NeMOHCTPH-
VHIIIIHE BAHAHHE Ccpeabl. ¥ OpHMYALR OKPACKA IBETHKOB OoOpefelHeTCH
naeannodi napoit Br. Fomosurorasie pacTennsa AR ofrdHE0 HMEnOT Kpac-
MeONECTHKH, HO eCcH B MOMeHT {i}ﬂpMHpﬂBﬁHHﬂ ﬁj?"“’)!IDE pPacTeEHe IIe-
ppreeere M2 ODBIYHEBIY KOMHATHEIX chlﬂnHﬁ B TENJIVE BAANKHYID OpaHMEe-
e ¢ remneparypoit 30—35 °C, 1o noasatca Geaste nserss. Bosspaiue-
it 1 KOMHATHEIE YVCIAOBHA HEe HIMEHAET HX benoi OKPACKH, HO BHOBB
NCENYCTHRIIHECH NEETKH OVAVT EpacHBMH. [ToHATHO, STO B 3TOM CIOV-
et HAMEHHICHA TPH3IHAK, a HE& TI'eH.

JpyraM npuMepoM, NOKAILIEA-
25-27°C HIAM BIHAHEE VCJIOBHH BHEIIHESH
Cpeasl Ha DAZEHTHE KAHSCTEEHHBIX
OPHIHAKOE, MOMET CIVEHTE H3-
MEHEHHE OKDACKH IIepeTH Y rop-
HOCTARROMD Kponuka. lopHooTae-
peie wpoameH (c'c") W kpoamkmn-
ansbunock! (o¢) NpH poEIeHHH He
OEpAalleHsl. ANMROHHOCK OCTAKTCA
COBEDINCHHOD DENEIMH E TEYeHHES
BCeil MMHIHH, 8 V FOpDHOCTAEBBIX
KPOAHKEOB JAIKH, XBOCT, VIIH H
MOPAOYKA CO BpeMeHeM OHKpAaiH-
BAKTCA B UEpPHBIH [BeT.

=]
16°C 14°C Ecii ¥ TOPHOCTAEBOTO KPOJH-
'we. 42, Pacnpeaenenne temnepatyp- ka (pue. 42) cOpuTE Wepers Ha
LI OPOIME THPMEHTOOODAIOBAHKA B KAKOM-TH00 YHACTKE TeNa, TO OK-
IHNNE POPHOCTASEOMD KPOAHEA pACKA BHOBE BRIpOCINEH IMepeTH

14

Pure. 43, JIpa OnUKES TOAOBATONG BOIPACTA, NROHICMISIIINE OT O4HOMO OTOA, HO
BLIDAITEHEEE B PE3KO PATHYHLIY YVOITOBHAX

GyaeT SABHCETE OT TEMOEPATYVPRI cpeakl. Takx, ec-
au cOpHTE Deaye weptTh HAa GOKY MM HA CHOHHE
H COTepHATE MHBOTHOE ODH TeMIOepATYpe BhIe
2°C, To Ha 2TOM MecTe CHOBa BHIpacTeT Oenas
mepets. [Ipn Temoeparype Boaayxa mmxe 2°C nme-
cro Denoll mWepeTH BepacTeT 4epHad. Ho ecawn
cOpUTE MEPCTE HA YVXE, TO B O0BUHEIX YCJIOBHAX
TAM CHOBA BRIDACTET YEDHAS [IEPCTE; OO COrpe-
BAKIIHMM Komupeccom (npxn temneparype 30°C) na
BRIGDHTOM VHACTHE BLIpacTer Oenas IMepeTh.

OTH OOBITH OfBACHANIT, NOMEMY IODHOCTAEBbIE
KPOHEH POMIANTCA COBEPIIeHHO DeNhIMH: B 2M-
OpHOHANBEEIN NepHON OHM HAXOMATCH B VCIOBHAX
BEICOKOH TeMIEpATYPEL

Bruanue yeXoBHHA Cpedsl Ha KOMHYeCTEEHHEIS
npu3HAKH. PAIEHTHE HOMHYECTBEHHEIX NPHIHAKOB
OUeHb CHJIBHO 38BMCHT 0T BAHAHHMA YCIOBHH cpe-
abl. Maegea Tensa v KpPYIHODO DOTATOTO CHOTA, KAK
H ¥V ADPYIHX EMHBOTHBIX, — THOHYHBI HoJdHtMecT-
BeHHLIN OpH3HAK. YeTaHOBRAEHO, WTO TeHOTHIT OHa-
ABIBAET BAMKHOE BIHAHHE HA MDMHPDBHHHE npH-
auaka. HMmenno Grarosaps pasnpuuaM B TeHOTH-
Né NOpoJE KPYIHONY POFATOTD CHOTA Pe3o
OTAHYANNTCH N0 CPeIHeMY JHAYEHHID, HANDHMED,
MACCH OJHOMO MHBOTHOrO. O HAKO VCIOBHA Cpe-
Jibl, HAMPHMED KOAHYECTEOD H KAYECTBO KODPMa, Wr-
PAKOT HE MEHEee BAMHHYID DOae B (QopMHpOBAHUH
aToroe npussaxa (pue. 43).

HapecTHO, 4TO KOMHYECTEO M KAYECTEO MOJIO-
ia B BONBIOOIH CTeNeHH 3ABHCAT OT NPABHALHOCTH S g
KOPMIEHEHA KopoBkl. Ho smaupT JM 3to, 49T0 nnﬁ c[::-e.u.u: MY
yaoil 3aBMCHT TOnbKC oT Kopmuenua? Her, taxoid - BLIPOCIUNIE HA PAB-
BblBON HepepeH. HaBecTHO, 9TO HEKOTODEIE 00  gupe; 2 — pupocuusil
POAB CKOTA JAKT B O0BIMHBIX YCIOBHAX B IO B ropax

Pue. 44, Hamenenue

pazMepa OSYBAHYHEA
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s 1200 kr Mmomoka. YaydlleHwe KODMIEHHS H COUS[MKAHHA ITHX HH-
BOFPHIAX MOHET DE3HO MOBRICHTL MX OPOAVETHBHOCTE Ao 2500 kr momo-
. ¥EyaieHEe yoroBMi MOMHeT NDPHBECTH K TOMY, YTO0 UEHHAS OODPOMa
cicrrn,  pawmman 4500—5000 xr B rog, CHHIHT NPOOYKTHBHOCTb 00
20 wr B ogaxke HEMe. O.I[HFII'ZG NOAHATE NPOOVETHBEHOCTE CKOTA 00
oo 5000 kr, yayyqmas TONBKO YCIOBMA CONEDMAHMA, HEBOSMOMHO.

Hopma peaxmus. Hrak, npHinaxks paspHBAKOTCA B DPeayvibTaTe BIau-
Mol eTERA TeHOTHOA B cpeasl. OZHH M TOT e TeHOTHI MOMeT B pas-
MK YCAOBMAX cpPejil JABATE pPa3HOe 3HaYeHHe npuauaxa. [lpepens, B
KOTOPLIX  BOZMOGHHO HIMEHEHHE NPHIHAKOB ¥V JAHHOTO FeHOTHOA, HAQL-
e iopmoi peakyiuw. Heaadwe rogopa, opraHMaM HACIEIVET HE ODPHIHAK,
et rakoroi, a cnocobHoeTs QOpPMHpOBATE ONpemgeseHHBIN GeHOTHO B
EONIEPOTHRIY, YVCIOBHAX CpeIbl, T. €. HODMY peaknu# (pue. 44).

in HpHMepe ¢ MOMOYHRIM CHOTOM MOMHO OTMETHTR, YTO HOpMAa pe-
HEIMY MOJOYHOCTH MecTHRIX mopoj ckora komdedaerca or 1000 no
2000 Kkr, a y HeHHHX OOpOJ OHA 3IHAYHTENLHO BeIe — ot 4000 mo
GO0 ik monoxa B rog ® game Gonee. B rakux coayuasx TroRopAT, MTO
HPMAIAK MOJOYHOCTH ¥V KOpOE obnagaer mMHpokoil HopMoll peaknmm.

Torum obpasomM, QeHOTHO HamIoH oco0H eCTh PE3VARTAT B3aHMOIEH-
CTHMH B2 PEHOTHIA ¢ YOTOBHAMH ORDVKaMed cpembl.

* 1. [lowemy pasHoOOpASHE KAYCCTOCHHBIX MPHIHAKOE B MAmoli creme-
HH JABHCHT OT BAHAHHA YCIORMH cpepmn?

k2, Yem onpefendAcTed INHDOTA HOPMEL peasman?

* 3. MossEo am, VAVIIIHE YCTOBHA KOPMJISHHS, NPEBPATHTE OBEL TpPYy-
GOMepCTHLIX B TOHKODVHHEIXT

4. Karoe NMPAKTHYSCKOE AHAYEHHE B CeNbBEKOM XOAAHCTRS HMeoT IHA-
HHE HOPMB PEAKIHH MHBOTHRIX H PacTeHHAT

IlopropuTe § 28.

¥

M'rasa VIII. 3AKOHOMEPHOCTH
H3MEHYHBOCTH

HamenuuBocTs, XAPDAKTEPHAA IAA BCEX JMHBBIX OpPraHU3MOB, OBIBaeT
JINYX THIOE, HPE‘JH}],E BECEr0 3T0 MACAedcMmaeHMHAR UIMEHYUS0CHb, KOTO-
a cpA3AHEA C AIMEHeHHeM CAMHXY FeHOB HJAH BOGHHKHOBEHHEeM HX HO-
wax woMmbuEanuii. Bropoil TAn — smodufurayuoNnan uaMeRdusochts. B
OTJAHYMME OT HACNEJCTEEHHOH HIMeHYHBOCTH OHA HEe CBAZAHA € HIMeHe-
HMIMKH FEHOTHOA M B OOCJASIYIONHEe NOROICHHA He NepeaasTed.

§ 33. Modugurayuonnaa u HacaedcmeenHHan
UIMEHMUSOCTMLE.
Kombunamusenaa uiMeHiUsoCmb
Moandurannonsan A3MeHRIHBEOCTE. Pasmoobpasme denoTHnoR, ROINH-
KHHMUME ¥ OPTaHH3MOB OIMHAKOBOTO TEHOTHIA IOI BANAHWEM YCJIOBH

Cpefibl, HAaBIBROT Modudurkayuonnoll wsmentueocmern, Coextp Mogudgmn-
KAILHOHHOH HIMeHMHBOCTH onpesessercds HopMmol peaxguu. [Ipumepoms
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ABI'YCT BEHCMAH (1834—1914) — mHeMenxsil aoo-
J0r H "I‘Eﬂ]:lETHI{ SBOJTEOIHOHHOrM YYeHHA. ﬂ[!HDBHI;lE =
GoTH NOCBAIEHLI BONPOCAM HACASACTBEHHOCTH M MHAM-
BHAVATBHOTO PasBHTHA. BeicTypan nporne aamapiws-
Ma, OTPHIAN HACTeAOBAHHE OPHODDETEHHBIX MTPHIHAKON.
ABTOD YMOIPHTENBHOH TEODHH HACHEICTBEHHOCTH H HH-
AHBHAYANBHOTO PAIEMTHA (TeOPHH HENPEéDBIBHOCTH 18-
POILINEBOH [LTA3MBIe), OPeIBGCKXHTHBIIEH COBDEMEHHO"
NpEeCTARAEHEE O XPOMOCOMAX HAK HOCHTENAX HACTEN-
CTEEHHOCTH.

MOTH(PHEANHOHHON HIMEHUMBOCTH MOMKET CAVIKHTE HIMEHYHBOCTL IeHe-
THYBCKH CXOOHEIX (MABHTHUHKX) ocofed. Muaorge BHABI pacTeHwil, HAa-
npuMep Haprodenk, ofb4HO PAIMHOMAIOTCH BEMeTATHBHO, B 3ITOM CNYy-
ae BCe NOTOMEH OoDMAJaK0T OJHHAKOBRIM PeHOTHIIOM. 3aUHT AW 2TO,
4TO BCE DACTEHHA, BRIPOCIINE HA NoJie H NDOHCXOAANHE OT OJHOTO KJayh-
uA, OvaOvT oagmHakoen? HeT, MHOMHe PACTENMA CYINECTEEHHO OTIHYART-
A M0 BEICOTE, KYCTHCTOCTH, HKOAHYECTEY H dopMe KayviHed # apyriam
HOKASATEIAM,

ITH  (GEHOTHNHYSCHHE DASIAHMUYHA MEMIY reHeTHYeCKH HASHTHYHLIMH
PACTEHHAMH O0VCIOBAEHBI TEM, HTO HX DPASBMTHE NPOHCXOAHAC B pai-
NHYHBIX VCAOBMAX cpefbl. [laxe B nmpejenax OgHOH FPAAKH eCTE PAZJIH-
YA B YPOBHE OCBEIEHHOCTH, VEAUKHEHHA NOYBEl, B KOMTHYECTES COPHA-
HOB. JTH PAXTHYHA CHABRIBAKTCH HA PAIBHTHH p&QTEHHﬁ- ¥enoeas BHeW-
Hell cpefkl HaMeHAKWT ocoBeHHOCTH NPOARIEHHA NeHOB, HO He CAMM IeHLL
MuOTHe TeHEl OTBeYAKT 3a CHHTe3 QepMentoB. Honuuectso m Habop
MHKPOIIEMEHTOE B HOUBE MOUYT CHABHO MEHATE (MOAHGMHIMPOBATE) aK-
THEHOCTE (DEPMEHTOR H, CASOOBATENLHO, CKASHIBATRCH HA POCTe H DAIBM-
THH pacTenui. OnEAKO AaTH MeduduKayiy HEe HACAEAVIOTEH, NOTOMY 4HTO
MHbl, OTHEYANINHE 38 PAIBHTHE paml-:uﬁ, He MEeHAKTCH B OTBET HA H3-
MEHEHHA TeMIepaTVphl, BIAKHOCTH, XADAKTepa NHTAHHA. BriBog, wro
NpHIHAKH, nprolpeTeHHEle B TeYeHHe KHIHH OPraHHIMOB, He HACIEAY-
KYPCH, CcAenan EpynHmid memenwuii 6uonor A. Beilcman.

Huorna mogndMEalHoHEYI HIMEHYHMBOCTE HASLIBAKNT HEHACAEICTBEH-
nofi. 9ro BEpHO B TOM CMBICHE, YTO MOAHMEAnME He Hacmnegyiorea. Che-
JVET TMOMHHTE, OJHAKO, YTO0 CAMA cOocODHOCTE MHBRIX ODIrAHHAMOB K
AJANTHEHEM MOTH(HEALNAM — OPpHCHOocOOUTENLHEIM HIMeHeHHAM — Ie-
neTHdeck obyenoRteHa, BrpadoTaHa B OpeavibTATE eCcTecTReHHOID OT-
fMypa.

Tene HacaeqcTEeHHOH HaMemuHBOCTH. HacnefcTEeHHaA HaMeH4H-
ROCTE — OCHOBA pPASHOOGDAZMA HUBRIX OPraHMEMOE H IVIABHOE YCIOBHE
Uy cnocolHOCTH K SBOIIHOHHOMY passuTHi. MexanmaMmbl HacTeZcTBEH-
NoH HIMeHYHBOCTH pasuoobpasasl. OCcHOBHOH BHJIAJA B HACJIENCTHEHHYIO
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IMCITMBOCTE BHOCHT JEHOMUNUYECKOR WIMEHYUS0CMb, CYLHIECTBYET TakK-
W UMONAGIMATUYECKaR uamenvueocmy, eHOTHNHYECKAd HIMEHYH-
Welh, I CHOIO OUepens, CIATASTCA W3 MymauuonHoi (§ 34) u womOuna-
arnoi wsmenyusocmy. KoMmGHHATHBHAA HMEHYHBOCTE — BaskHelmmil
SPodIME TOro  GecroHedHO BOJBINOrG HACHeJCTBeHHOro pasHoobpasu#,
ool HAGNKOAeTed ¥V MHHBBIX OPTAHH3IMOB.

5 ocHoBe KOMOMHATHBHOR HIMEHYHBOCTH JEHHT OOJA0BOE DA3MHOMKE-

e OPFAHWAMOE, BCIEACTBHE KOTOPOro BOSHHKAET OrPOMHOE pazEoobpa-
1w renoTHIoE. TeHOTHI MOTOMKOR, KAK H3BECTHO, OpeicTaBiafer coboi
IeTIIHE TEHOE, KOTOpPBIe OHELIH CBOMCTBEHHEL POSHTELAM. Yuenao TeHoB

HNHLLOrG OPTaHMaMa HWeuncasercs Tolcadami. [IpH MOMOBOM pasMHO-
cunle KOMBHHAINHE TeHOB OPHBOLAT K (POpMHPOBAHMEI0 HOBOTO YHHHKAMbL-
gro PenoTHna B (peHoTHNA. ¥ aoboro pefeHKa MOMHO 0DHADPYHTE IDH-
LU, THIHYHBE A ero MaTepH H oToa. TeM He MeHee Jadke cpein
MLHIEHE POACTBEHHEKOR HE HalTH aByvx ADCOMNTHO OJHHAKOBbLIX i (S
[l eHEe COCTABNADT oaHodiinerse GnuaHensl. B geM npuuMHEL 3To-
» OIpOMHOrO pasEoobpasaa? OHW JekaT B ABIEHHH KOMOMHATHBHOH mH3-
e eeTH, PaccMoTpEM OCHOBHEIE & HCTORH.

[esaaucumoe pacxoxdenue 20MOA0ZUNHBE XPOMOCOM B NEPBOM Meiio-
aecicom JeleHHH — [EPBAA H BadHedlas OCHOBA goMOuHATHEROH Ha-
crinoeTH. MMeRHO HEABHMCHMOS DACKOMISHHE XDPOMOCOM, KAK Bbl OO~
mwre (oM. § 28), apngerTca ocHOBOH TPETBErG 3AHOHA Mengenn. [Toas-

e eMeHBIE MIAIKHX B eNTEX MOPIHHEHCTRIX CEMAH BO BTOPOM OO
WICHIHN 0T CHPeNMBAHMA DPACTEHWI € JKeIThHIMH FIaiKHMH H deJeHbIMA
OPULHIHCTRIMHE  CeMEHAMH —  [MPHMEpP KOMOBHHATHEHOH HIMeHYHEBOCTH
. e, 37

Peromfiunayus 2eH06, OCHOBAHHAA HA ABJIEHHH NepeKpecTa XpOoMo-
1, BTOpOil, TOME OUEHB BRXCHLIN HCTOWHHE HKOMOMHATHEHON HaMeH-

itoerd. PexoMOMHEAHTHRIE XPOMOCOME!, TOOAE B 3HMOTY, BRIZBIBAKT 00~
wienue KOMOMHAIHH MPH3HAKOE, HETHIMYHBIX [JAf pojwTeneil.

Tpernii BaXKHBIE HCTOMHHE KOMOMHATHEHON MaMeHYMBOCTH — ciyval-
gH dempesd 2aMem NpH ORAofoTBOpeHHH. B MOHOrHOpHAHOM CKpem-
MMM BOAMOMHEL TpH TeHornna: A4, Aa » ae. Kakum HMeHHO FeHOTH-
om Oyaer oGnafaTh JaHHAA JIUCOTA, SABHCHT OT cayuafinoii koMOHHA-
HH RMOT,

lite TP OCHOBHBIX MCTOUHMKA KOMOMHATHEHOH H3MEeHYHBOCTH [eiict-
VIOT IIEIAEHCHMO ¥ OJHOBDEMEHHO, CO3JABAA OTPOMHOE pasHoobpasHe Te-
aruion. OJHAEKD HOBEIE KoMOMHANHE TPeHOE He TOABKO Jerke BOIHH-
KT, WO TAKHIE M JIECKO DAZPYIDAKTCA NDH Oepejatde H3 OOKOJAEHHA

poconedde. MMeHEO DosToMY YACTO B OOTOMCTEE BRIJARMIHAXCA IO
neeeTEAM KHBRIY OPraHHaIMOB MOABIARTCH ocob, VOTYHAKIHe pOaH=
BRI,

Jlan SAKPEIJIEHEA MeJaTelbHEIX OPHAIHAKOR CENeKUHOHEeDEl HCIOIbh”
vt (o poacTeeHHEe CHRPEIHBAHHA. Bnarogapd TAKHM CEPEIIHEBA-
MM BOIPACTAST BEPOATHOCTH BCTPEYH OOWHAKOBRIX TaMeT H MOTYT BO3-
MEHYTI HOTOMKM ¢ KoMmGuHanmel renos, Gansxoll ¥ pognTenbeKOl KOM-
MuaiMy. TAKKM OVTEM CO3AAHE! HEKOTODLIE DOPOAL JKABOTHBRIX H CORTAa
AHCTEHRI.
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® 1. Kaxue GHOJOTMMeCKHe JBIEHMA JeMaT B OCHOBE KoMOHHaTHBEHON
HAMEHMHBOCTH T

» 2. OFRACHHTE, MOUEMY IpPH BETETATHBHOM PASMECKEHHH PACTEHHE (e-
HOTHOHHEeCKoe NpoABIEHHEe Npragakos v ocobeit ¢ oMHAKOBEIM re-
HOTHNOM OLIBABT PASIHYHO.

§ 34. Mymayuonnaa U3IMEHYUSOCMD

Mymayuuy — 970 CIVYAHHO BOIHHKIINE CTOHKHE MIMEHEHHA reHOTH-
n4, SATPATHBAOIHE NEJLe XPOMOCOMEI, HX 4ACTH MIH OTASJBHEIZ Ié-
fel. Omr wmoryt ORITE W DOMe2HE], W BPEIHBIL, M HeTpaibHel JJ8 opra-
HHAMOE.

lemomasie myraumn. leHomMelMu HASHIBAIOT MYTANWH, TPHBOAALIHE
¥ WaMeHeEMI0 uHcna xpomocoM. Hawbojnee pacopocTpaHeHHBIM THIOM
reHOMHBIX MYTAOHil ABJIAETCH noaunioudus — KPATHOS HIMEeHEHHE
UMEnA XPoOMOCOM. ¥ OOJMHIIOHAHBIX OPTAHHIMOB ramoRgEs (n) HabOp
XpOMOCOM B KISTKAX NOBTOpAeTcH He 2 pasa, HaK Yy AMONOHA0B, &
4—6 pas, MHOTAA 3HAYMHTeNbHO Gonbloe — A0 10—12 pas.

BosHHEHROBeHHe NOIHOAOMAOE CBAZAHO ¢ HADYIIEHHEM MHT0O3A HIH
Meiiozs. B YacTHOCTH, HepacXosAeHHEe TOMOJOTHYHEIX XpOoMocoM B Melfo-
ae NpHBOAMT K (POPMHPOBAHHIO TAMET C YBeJHUEHHBIM HHCIOM XDPOMO-
coM. ¥ OHOAOHAHRY OPFrAHH3MOB B DESYALTATE TAKONO Oponecca MOTYT
ofipasoBaTecA Aunuonaneie (2n) ramers,

MHMoAROIOMAREE BHAL PACTEHHI A0BONBHO O0bIMHOE ABMEHHE; V¥ HHH-
ROTHBIX NONHILIOHAH#A pegka. Hexomopne DOAHIIOHAHBIE DACTEHWA XA~
paKTepHayiorca Gosiee MONMIHBIM DOCTOM, KDPYIOHEIMW pasMepaMu H Apy-
FHMH CBOMCTBAMM, WTO AEJAET MX LEHHBIMHM AJA# CeIeKIHOHHLIX pabot.

Xpomocomukie MyTaumu. XpoMocomubie Mymayuu — 9T0 NepecTpoii-
kn xpomocos. Iloasnenue XpoMOCOMHEIX MYTALMNA BCErfa CBAIAHO C BO3-
HHKHOBEHHEM JBYX Wix 0ojee pPAapeIBOB XPOMOCOM © HOCAEAYEOLIHM HX
cogJHHeHHeM, HO B HeNPABHILRHOM IOpALKE. PagnuuawT NATE OCHOBHEIX
THIIOE XPOMOCOMHBEIX MYTAURH: dedeyus — MNOTeDA YYACTKA XPOMOCOMEL
dynauKkayua — YABOGHHE YUACTKA XPOMOCOMEL;, UHEEPCUR — MOBOPOT Ha-
cti xpoMocomer ma 180°; mpauncaoxayus -— obMeH YHUACTKAMH HETOMO-
AOPHYHEIX XPOMOCOM H CAUNHUE OBYX HEOMOJOTHYHBIX XPOMOCOM B Of-
Hy (puc. 45).

XpoMOCOMHBEIE MYTAOHH ODHBOAAT E HIMEeHEHHIO YHKIROHENPOBAHNA
reoB. OHM HIDAKT CEPHe3HYI0 POk B 3BOIONHOHHBIX mpeopasoBaHi-
ax eugos. llogpobmee of sToM BEl mpountaere B § 456.

Tennste mMyTappm. lepuble, HIH MOYKOSHlE, Mymayue — uanbonee
YACTO BCTPEMAKIIHACA KJIACC MYTALMOHHBIX namenednii. ennwte MyTa-
MM CRAZAHE ¢ HIMeHeHHeM NomIefoBATeNBHOCTH HYKISOTHIOE B MOIE-
wyne JIHK. OBE NpRBOJAT K TOMY, WT0 MYTaHTHH rem aubo nepecra-
er paboTaTs ¥ TOrgA He oGpA3YIOTCA COOTEETCTBYHIINE PHK u Oenox,
nubo cHHTesEpyercs Genok ¢ HaMeHeHHRIMH CBOWCTBAMH, MTO NPOAB/A-
prel B MIMeHeHHH karnx-nnfo npHsHaxos opraEmama. BenelcTBHe red-
woit MyTanuu ofpasyioTes HOBEE ALAeld. JT0 HMEeT BAXHOE IBOJIOLMA-
OHHOE 3HAYMEeHHE.
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CnuAHWE HErOMOMNOrHYHbIX

\ XpoMOoCOoM

ﬁ" %, WHBepcws - nosopor yyacTka

IFDMGWMH Ha 180°
l‘-E ,..:#ih

AynnukauMa - l w
yaBOeHHE |
Y4acTHa XPOMOCOMEI | H

Tpancnokayua - oBMeH y4acTKamu

MEX Ay HEroMonorMyHbIMM
XpomMOoCcoMamMM

[leneunn - HexsaTka §
Yy4acTKa XPpoOMOCOMbBI |
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e, 45, OCHOBHBE THIE XPOMOCOMHEIX MYTALMG

MyTanun — peakne cobethHa. Ha 10 000—1 000 000 remor 3a oaHO
iLIEHHE B CpegHeM BOJHHEAET OJHA HOBAA MYTAIHNA. Xora MYyTaIH-
AL CODBITHA OpoHCKXOOAT penKo, HO 'E.l'[ﬂl"DILﬂpﬁ NOCTOAHCTEY ECTeCcT-
RO MYTALHOHHOMN ODPpOIEeCca H GI[GDU&HU'ETH BHAOE HAKANDJIHBATH MY~
FHILHH MeHOTHIOBRI BOBX Dez HMeKImuYeHHd ocobel COOepAAT IHAYHTEALHOR
IVIHYECTED M'eHHBIX M}"TEII.T.H]".I.

PletHble MYTAIRHA CcAegVeT PACCMATDHBATE KAK Pe3VABTAT «0MIHOOKSs,
MM KHIOIMY B Tiponecce yasoeHns monexyn JTHE.

Hayuenne MYTAIHOHHOrO Npollecca MOKAIAND, YTO HIMCHATECA — MY-

FHPMIBATE — MOIYT BCE PEHEI, HOHTRDOAHPYHINHEe DAZBHTHE nwboro npH-
BN OpraHa3IMa. MuOrHE TEHHEIE MYTAILHAH BpeIHLI OO# OpPraHH3IMa,
ST T P HEﬁTpﬂ.ﬂLHH. A HEHKOTOPBIE H3 HHX B ONpPEAEMEHHBIX YOJIOBHAX

KWK MOPYT CTAHOBHTHCH NOJE3HBIMH.

JECNepHMEeHTAIBHOS NOTYYeHHe MyTaumi, OredecTBeHHBIE FeHETHRH
IOPBLME OBHAPYHMIN, 49TO VARTpAdMOTeTORLIE AVYH M HeROTOpRE Be-
IWHTHES —  MOMHBIe QAKTOPE, COOCcOGHEIE BLIZBATL MYTALHM ¥ CAMEIX
UMM HBIX OPraHEH3MOE.

Peakoe NOBLIIEHME YHCAA BHOBE BOIHHEAKINHX MYyTAOHN BRIZRIBAET
peiiernie avueid Pemrrena. Ameprrapckuil regernx I, Méwnep, paboras-
Ui HeCKOABKRO NeT B HAINEH crpaHe, paspafoTan MeTOAbl YYeTa BOSHH-
CHHMIIMY MYTAIIMH H BOEDBEIE SKCOEDHMEHTANBHO Hoxkaszan sdderTHB-
noeTh ayuedt PeHTresa oA DOBBINIEHMA YACTOTH MYTANHOHHOTO IPOIEC-
*H W COTHH pas.

B nacroamese BpeMA HETeHCHBHO BeayTed paloTsl no coaiaHH0 Me-
COjl0E HANPABIEHHOTO BOBAEHCTEHA XHMHHMecHHX H (HaHdYecKHX darTo-
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HHEOJAN HEBAHOBHY BABHJIOR (1887—1943) —
pPYCCKHE GOTAHHK, TEHETHK, pPACTeHHeBo[d, reorpad.
CihopMyaHpoBa 3AKOH FOMOMIOTHYIECKHX DALOE HACED-
CTBEHHON RamenyvnBocTH. Cosgan yueHne O HEHTPAX
NPOMCKOMASHEA KYRLTYPHEIX pacreRui. [Ipopen ce-
pHE 2EcTeInnHi mo 40 cTpaHAM IOATH KOATHHEHTOR,
colpAR VHHEATRHYI HOULIEKOHE opasnos  copros
EYVARTYPHBME PACTEHHNE, CAVHRAVID H mo cell JeHE oc-
HOBROH JANA ceneRUMoHEHEEX pabor. On onyinueosan
3450 mayummx pabor. Jre pafoTe OTHOCATCR K pai-
JAHYHEIM OTPACAAM OHOMOTHYECKOH H CEABCKOXOIAHCT-
BeHHON HAVE! FeHEeTHHEe, CeXexmmnH, reorpadhmm, csc-
TEMATHEE DACTeHHH, SBOTIOLHE.

pOB HA ONpefeleHHbie MeHbl. OTH HCCAeIOBAHHA OYeHb BAMHEL, TAK KAK
HCKVYCCTEEHHOS NOJVYeHHe MYTAHl HYVEHEX reHoB HMeeT QoJbINOe npak-
THHSCKOE IHAYEHHEe AT CelexiiHH pﬂﬂTEHHﬁ, AHEBOTHRIX H MHKDPOOPIra-
HH3IMOB.

[Mopennenne paguanHoHHOTS GoHA B cpefe oOHTAHMA NDpPefCTABIAET
CEPBEIHYH) MEHETHUYECKYI) OODACHOCTER AJA YeNO0BEeKA H PYIHX MHHBRIX Op-
FAHHIMOE. BT\U CTAIO IIpH‘[I{I-lUri SARJOMEeHHA MEJK,II,}’HEPOJIHDI‘(} JOroBO-
pa O NpPeEPANEHMM HCOBITAHHMN HIEDHOMO OPVHHA B BO3AVIe, HA 3eMie
H B BOOE.

3aKoH TOMOJMOTHYECKHX pPAMOE HACTEMCTBEHHON HIMeRYHBOCTH. Bo-
maminuiica pycernii Omonor H. M. Bapmjaor MHOrHE rojel H3yHand Ha-
l:":Jl&J'l,{!'!‘EEI-IH}"!O HIMEHYHBOCTE }? I-ty'J'IB"I‘}"PHLIx PEI{!"I‘EH!{ﬁ EE‘h‘IEﬁCT‘nﬂ. AMaKo-
BRIX H HX JHKHX NDOpejKOoBR. FEHETH'-[EEHH ﬁJ]HEKDIJDI[ETHEHHLIE BHOB H
poALI OH PACOONOMHA B OIpPeNeeHHOM NOPAAKEe B COOTBETCTEMH © Ba-
PHAHTAMH HIMEHUMBOCTH. JTO0 NOEBOAHAO0 eMy ODHADYHHTL 3IAKOHOME]D-
HOCThE: OAHIKODOACTEEHHBIE BHAB H pPOOLI OAATOTApA GOABOIOMY CXOOCT-
BY HX TeHOTHNOE O0MaJamT CXOAHOH HACAeNCTBeHHOH HIMeHUHBOCTBH).
Oouapystennoe H. M. BapnnoprM ApIeHHe H2BECTHO B ODHOMOIHH KAK
SAKON OMOAOZUNECKUY pados wacaedomeenMoil MaMenyusocmu. ITOT 3a-
KOH OH cPOpMYIHpoORAN clefvioniuym obpazom: «Bmam ® pogel, reseTs-
YypeKH OIHAKHe, XADAKTEDHIVIOTCA CXOOHEIMHE pPAJAMH HACTEICTEEHHOH
HIMEHYHEOCTH ¢ TAKOH OPaBHALHOCTRID, YTO, 3HAA paj dopM B Opege-
NAX OOHOTO BHJIA, MOMHO NPEIBHISTE HAXOHASHHE MADAANeNbHBX (opm
¥ JAPYrHX BHAOE H DPOOOB®.

F OpPragsfaMoBR, CEASHHHBIX MEHEE EJ]HEKHMH [}l)J'I,ETBEI-IHHMF{ CBA3AMHE,
T, 8, HMEIHY IHAYHTEeIbRHbIE DARNIHYHA B CTPOSHHH IeHOTHIOR, MAPAT-
JEAHAM HACASACTBEHHOH HIMeHYHBOCTH CTAHOBHTCH MeHee IOJMHBIM.

Ba!h',ﬂl-t FOMOJOTHYeCKHY DPAJOE OTpaXaeT oﬁm&ﬁnnnﬂruueckue SIBJIe-
nHe, XapakTepHOS A8 BCEX IIPEACTEBHTEJ'IEﬁ HHBOTD MHPpA. P}FHDBD.[[CT'
BYACE ITHM IAKOHOM, MOMHO NPEICKAIBBATE, HAKHE MYTAHTHLIE ﬂ]ﬂphlbl
MOMYT BOZHHKHYTE V OMHIKODOJACTBEHHBIX BHOIOE.
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® 1. C maxsMH CTPYKTYDHHIMH SIWHHIAMH CBAJAHB TeHHEIE, XPOMO-
COMHBIE H TeHOMHBIe MyTanun? Kaxue HaMeHeHHA TPOHCIOAAT B
reHoTHnET

* 2B uem JaHIOMASTCH OPAKTHYECHKOS® IHAYMEHHMEe HCCOENOBAHWA TpPH-
UMH MYTANHAT

* 3. B noromcTEe HOPMANBHBIX CepelpHCTO-UEPHBIX JHCHL, POQHICH [e-
HOK ¢ HeoDhMHOE MIaTHECROH okpackod mexa, Ha 30 norowmkos,
NOAYHEHABX OT HErO NpH CKPRIIMBAHHE ¢ HOPMANBHBIMHE cepedpr-
CTO-HEPHBIME CaMEAME, 14 AMeTH NIaTHHOBVIO OKpacKY. “ITo mMos-
HO CHAZATE O BOZHAEHOBOHHH M HACASROBAHWH LAATHHOBON OKpa-
crn?

P4 3aKoH rOMOIOPHYECKHNX DAMOR HMeeT DOJRIIOE NPARTHYSCKOE 3HA-
wenne, Ilogemy?

§ 35. HacnedcmeeHHaA UIMERYUBOCMb YeNOBEKA

Ha mopax HeBo3MOXKHE] NPAMEE SKCHEPHMEHTHI, OJHAKO cefivac Ha-
Yi(* HIBECTHO OYEHE MHOTOE O HACJAeACTBEHHOCTH YWe J0BeHKA.

Buaxxro, wro Bee ofmMMe 3aKOHOMEDHOCTH HACHSOCTREEHHOCTH, O KOTO-
X FOBOPHJAOCE B UPEIROYIIHX [JIABAX H KOTODBRIE DOAPOGHO HAVYEHE]
nin AafopaATOPHBIX JHMBOTHBIX H CENbCKONOIAHCTBEHHEIX pPACTEHHAX, OT-
IHNHHTEA H K 4YeJ0BeKY.

Heen TaKM#e W BOOPOC, HAJ KOTOPBIM MBI PEIKO SAIVMBIBASMCH: TeM
uicHAeTea oToAE GONLIIoe pazHoobpAZHE MIOAel B OoYeMy Ha Beed
el nnaHeTe Henkad HalTH JABVX COBEPUICHHO ONMHAKOBRIX JIHIEM.
B} ucnaoseveckoM ofIecTBe, TAK He KAk ¥ CpeOy PACTHTEALHBIX H JKH-
HOTHLIX OPTAHH3IMOB, HAET HENpPeKpallaiinuiica MYTALHOHHBIA npoimece,
KOTOpLIH CcO3AAeT MeHeTHUecKoe pasHooGpaame mogei. Iosromy Kamuerii
WUIOBEK PETePOAMIOTEH 00 OYeHbB MHOMMM TIeHaM.

I'esernra u meguuuHa. HAaTEpec, NpoABIAEMEBIH YVUEHEIMHM K HACIET-
CTHEHHOCTH YefoBeRa, He cayvuaeH. B nocnegume gecaTHIeTHA deloBeue-
CTRO CTECHO CONPUEACABRTCH © YYVIABIMH J0A HETO XHMHYECHHMH BeiecTt-
mimu. “THCAO TAKHX BeecTB, NPAMeHAEMBIX B OBITY, CENbCKOM XoafAitcT-
B, IHILEROH, (apMARONOrHYeCKoll, KocMeTHYecKol NPOMBINLIEHHOCTH H
I ApYrHX obIacTAX SeATedLHOCTH JMHJel, B HACTOAISE BpeMA OTpOMHO.
Cpejin 3THX BEINECTE €CTh M TAKHE, KOTODEIE BREIZBIBANT MYTAIIHH.

Baarogaps pasBHTHID MeIHIHMHE Yel0BEK HAYUMICH GODOTLCA ¢ OUCHE
MUOIAMH  3a00AeBAHKMAME, YHOCHEIIHMH EM0[E He TAK JABHO MHILIHOHBI
seuaneil, Yenoserk venemHo samigaetr cedda or DONBIIHHCTEA OYEHB OIIACH
Hux WupexnuonHelx 3aboxepannil. Taxkne GoNesHH, KAK OCOA, YyMAa, XoO-
Jutpa, MaIApHA, OTMeYAlTCA B DONBIINHCTEE CTPAH O4YeHs penko. Yeno-
Iy YHe He Tak CTPAITHEL wﬂep:—:ynea, CHAPAATHHA, HOKJIHII, HKOopbh H
Muorme gpyriae aabonepanns. BHONOrHA H MeJHIIHHA HHTEeHCHEHO pabo-
CTHHNT WYL PELIeHHeM OpolieMBl BHpyCHEIX 3abonesaHuil B paka.

Jlaa obecneueHHs CBOErO 3O0POBRA, 3MOPOBLA CEOMX XeTell B Beex Gy-
JVIME [IOKOJEHHE Yel0BeKy HeoOXOOgHUMOo HAYYHTLCA GOpOTRCA ¢ BOZHME-
HOBCHHEM B ero KISTHAX FeHHBIX WM XPOMOCOMHBIX MYTanmi. A g1a aTo-
' eMY HAJ0 3IHATE CEOK CODCTEEHHYI IEeHETHEY TAK MHe XOopolno, K4k
W MeHeTHKY PACTeHHI, MHBOTHBIX, MHKPOOPTAHH3MOE,
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Buxropua 3oyapa Vil

Bee, 4To HapecTHO ceif9ac 0 HACAEOCTEEHHOCTH UEI0BEKA, BRIABISHO
HAYKOH B pe3yALTATE NPHMEHEHHA COSHHAMBHEIX METOAOB HCCHeNOBAHMA.

MeToosl HIYUeHHA HACAEACTEEHHOCTH 4YenoBexa. FeHeanormyec-
KM MerTog CYMHOCTE ero COCTOMT B H3VIEHHH POJOCIOBHEIX B Tex
CeEMBHAX, B KOTODBIX &0Th HACHeICTBEEeHHKIE aafonepanndg. JToT MeTOm mo-
MOr YCTAHOBHTDL SAKOHOMEDHOCTH HACJASOBAHHA OY9eHL OONLIIOTO HHCIA
CAMBIX PASNHYHBIX TOPpHIHAKOE ¥ 9eI0B2HAl KAK HODMANBHBIX, l'IB,I[DﬁHInIx
IBETY A3, HEeTY H (opMe BOMOC H T. II., TAK H CONYTCTEVHMITHX Ha-
CAeACTREHHEIM OOICIHAM.

Brarogapsa Xopolno H3gecTHOH POSOCAOBHOH YAIAMOCE TNPOCAEIHTH HA-
clefoBAHME TeHa reModHIHH OT AETAHACKOR Kopodeswm Buxropun. Bux-
TOpHA H ee My: Owmn sgoposst. Hapecrno Takse, 9T0 HHKTO HI ee
NpEAKOE He cTpagan resmogoameid. Hawbonee BepoATHO, 9T BOIHHEKIA
MYTALLEA B TaMeTe OJHOrO H3 poauTenedi Buwxropum. Benegcreme artoro
Koposesa BHETODHA CTANA HOCHTENEHWHIEN reHa reMofEINM H IOepegana
£r0 MHOPHM CBOHM NoTOMEAM. Bee HNOTOMKEH MVMECHKODO II0J8, KOTODbIE
noayvaran or Bertopnn X-xpoMocoMYy ¢ MYTAHTHEIM TEHOM, CTPAJATH
TAMENIRM HelyroM — remogunnedi (pue. 46).

Bamsgenossd mMerog ¥ uelopexka B CcpelHeM B OJHOM Mpo-
UEHTE CAYVUARE poKIatoTes OGamsHenst. OHH MOPYT OGRITE OJHOANLEBLIME
M pasHOAiimesmMH. Pasrosiiyessie, HIH Heudenmutrbie, GIHIHELED Pork-
NAKNTCA B pPeIVILRTATE GIIGIOTBODEHHA ABYX ANTEKIETOR ABYMA CIepMa-
roaongaMi. OHE NOTOMY HOXOXH APYT Ha apyra He Oomee uem OpaThA
M CECTDEl, POMIEHHEE HEQIHOBPEMEHHO, H MOTYT OBITE PA3HONONBIMH.

Ho wmmorga ogpa ONNOOOTEOPEHHAA ANUEKNETHKA JAeT HAYANOD He of-
HoMY, & JAByVM (HIH HeckRONBKHM) smOpuoHaM. Taxme smbpuonsi-GnuaHe-
Ukl PASEMBAKTCA HI eIHHCTBEHHOH OIIOZOTBOpeHHOH AfinexneTEd, OHH

B remoduniae

Koponeea
OHCEHU.LHHa — HOCHTEME

5 & 558 O&

Necnonsg Bearpucca
Bunsam

SOCA T o0 OSoREST B &

Mpena AnexcadapalHwkonad |l Anwvca Buktopua-| Ancgonco X1l Mopuc
EmreHna B Mcnanum

O000O . _(f)iltl TaleYe =M.

Bonwgemap  Mexpw Anencen BucronT AnNwpoHco
B Mpycokn B MNpyccHM B8 PoCcHW Tpemaran B Mcnaumn

Anwcal| ®pagepuk

Pue. 46, Hacneposanne reMofHINA
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e, A7, CrogeTeo B pac-
IR POTHHOE ¥

LIRS LM D - an HiEHSIOR

Beerga AHbo Manbuues, audo gesouxn. H cxop-
CTEO ¥ TAKHX OMHIHEDOB mouTH a0COTIOTHOE,
TAK KAK OHH HMeIT OJHH H TOT e FeHoTHIL.
Tarkux OIHIHENOER HASKBAKT OdnORIyeSsMU
AN udenmuiHBML, DOCKOILKY OHH DasBHIHCh
M3 opHoll AiinexneTeH (pue. 47).
Haesnruunbie GAHIHEIL NTPEACTABIANT GO/E-
moil MHTEeDe: AJH HIVIeHHS HACISACTBREHHOCTH
HeN0oBeKA, TAK KAK pAsIHYMd MeXmgy HIMH
oDEACHAKTCA He DANHYHBIMH TFeHOTHOAMH, a
BAMAHHEM YVCAOBHE pPAIBMTHA, T. €. CPEARL
OuTrtoreservyeckuil Meton. Sror
METO[] OCHOBRIBARTCHA HA MHKDOCKOIHYSCKOM HC-
CHAEMOBAHME YHCIA H CTRPYKTYPBl XpOMOCOM,
NOABEPIHYTEIX CHELMHUANRHEIM 00pafoTEaM w#
OKpAIIeHAEBIX ocobbiMe Epacurenamu. Ha pm-
cyHEe 48 mpHeBeneno mnaclpasHeHHS XPOMOCOM

Pue. 48, Komnsotepaoe uaobpaskenHe XpoMOCOM uHeXoBexa (MyHUHHBL)
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Pue, 49, Xpomocomuani mabop syvsaiBs ¢ Gogeansio avaa

YENOBEKA (MYMUHHEL), DOJIVYIEHHOE ¢ ODOMOIOBH) MHEPOCKONHPOBAHHA B
VALTPADHOIETOBOM CREETE H KOMObHOTEpHOH ofpaforkH HaobpaxeHMA.
Pacnpegesenne pasaMqHLIX IBETOE HA H300pameHH JaeT BOIMOIKHOCTE
HIEHTHPHMIHUPOBATE KAMAVI0 Hs 23 nap XpoMocoM, BRINYAA TApy OO-
JMOBRIX xpomocoM (X- # Y-xpoMocoMsr).

HecnegoRaana XpoMOoCcOM HelOBEKA NMOKAIANH, YTO MHOTHE BROMIEH-
HElE YPOACTEA H OTKJAOHEHHSA OT HOPME! CEAZAHE ¢ H3IMeHEeHHEM UHCAA
XPOMOCOM HIH HaMeHeHHeM MOphoJorsH oTAeIbHBEIX Xpomocom. Ha pwu-
cyEke 49 ppuesegena doTorpadgMa  XpoMocoM uUedoBeKa ¢ Doe3HbR
Hayua. Bo poex eaeTeax ero oprasmsma He 46, a 47 xpoMocom Ha-3a
HAJHYHA HEe ABVX, a Tpex xXpomocom Homep 21. Jloga, crpagaiigme
FTHM 3abofleRaHHeM, YMOTEEHHO OTCTANBIe, HMET HHIKHH PoeT, HKOpOT-
KME PYHEH H HOMHM, XADAKTEDHRIH paspes rias, crnenndMYecKos BRIDAME-
HHEe JHIA.

¥ uyoenopeKs HIBECTHO OYEHE MHOTO DPAZIHUHEIX AHOMANHIE, CBA3aH-
HEIX ¢ H3MEPHEHHEM YHCIA HAH (OPMEL XpoMocoM. DTH saboleBaHMA Ha-
ILIBAIDT YPOMOCOMHBIML Ooreswamu. B nocnegnee BpeMA COBMECTHBIMH
VCHIMAMH MeIHKOE H FeHEeTHKOB paspaboTaAHBM MeTOAbl, NO3BOJIAHMIHME
JHACHOCTHPOBATE HAMHYHE ¥ OA0LA XPOMOCOMHBIX H MHOTHX OHOXHMEH-
YECKHN AHOMAMNHHE gaske B mepHoj OepeMeHHOCTH.

EnoxumMuyYecKkne MeToAbl. B nocueguue roasl NOKA3AHO, 4TO
OMOHE MHOTHE HACTeACTECHHEIE TATONOTHYECKHE COCTOAHHA YV YelOBEHA
CBA3AHEI ¢ HapyileHwes obMena eemecTe. Tak, HM3BSCTHR AHOMAMHH YI-
ACROTHOND, AMHHOKHCAOTHOMN), JHIHIHOTO H ADYIHX THOOB oDMEeHA.
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* 1. JIpUMEeHHMEL JIH 3AKOHLI HACTHENCTREHHOETH K HenoEery?

® 2 Kakme smetogw HIVUEHNA HACTeNCTEEHHOCTH YeOIoBeKA BAM HIBe-
cran? KakoBOo HX 3IHAYEHHE B MegMIHHCKOH TeHeTHHe?

k3. [lowemy Bee TOOH He DoXosu ApyT Ha apyra?

§ 36. Jeuenue u npedynpexcdenue Hexomopwvix
racredcmeennvix Gonesnell wenosexa

Jlevenne HacAeKCTEEHHBIX aHOMANRI o0MeHa BemecTE. [loBbIIEHHEIR
WIFTepee MeIHIHHCKONR FeHeTHKH K HACTeJCTBOHHHIM 3A00JeBAHMAM OOE-
HUBACTCA TEM, 9T0 BO MHOIMX CHOYYAAX 2HAHHe GHOXHMHYeCKHX Mexa-
HHAMOR paskrTHR sabonesanns nossonAeT OBJErMHTE cTpaganusa boasHO-
. BonkHOMY BBOLST HeCHHTEIHDYIOMIHECH B oprasame epMenTH WK
HEIMOUAKRT U3 NHINEBRX PANHOHOB ODOJYKTEL, KOTODBIE HE MOTYT ObITE
HEIHMTBEIOBAHEB] BCABITCTEHE OTCYTCTEHA B OpPraHHame 'I-IEOEKDJ:I;HMHX AIA
wrorn (pepmenTop. 3adogepande caxapEeiM gHabeToM XAPAKTEDHIVETCA Io-
HINeHHEM HKOHOEHTDAILHH caxapa B KpPOBH BCAeACTBEBHE OTCYTCTEHA HH-
CYVJOHHA — TOPMONA OOMEenyIouHod efeanl. 2o 3aboleBidie BRIIEIBA-
e |)E.‘-'I.I.E.‘-'CCHBHﬂﬁ H:;FTEIIIHE“. Ono JeHHTCd BBEEIEHHEM B OpraifsMm HH-
CYINHHA.

Opuako cilegyeT DOMHMTh, MTO HITEYMBASTCH TOILKO GONE3HL, T. e
(NOTHONYECKOS OpPOABTeHHe EBPENHOTO TeHA, M BLEUISYEHHEN YeloBek
NPOIOIKAST OCTABATECA eI'0 HOCHTEIEM H MOMET NepejaBaThE ITOT IeH
cHoMM motoMkaM, Cefivac mapecTHH Gogee cra sabojemannii, B KOTOPRIX
MUXAHMIME DHOXMMHYECKHR HADYIUEHHH H3VIeHH AOCTATOYHO nogpofino.
B HeHOTODMIX CAVYMAAK COBPEMEHHEIE METOIE MHEDOAHATHIOB OO3BOA-
wer oBHAPYHTE TakHe GHOXHMHYECKHE HADYINEHHA OaMe B OTICIbHEIX
KNeTKAX, & 39T0, B CRBOMW O4Yepelb, MO3BOIAET CTABHTE AHACHO3 O HAJIH-
HMH NogobEeK aafoneBaHuil ¥ eme He pojMBIerocH pefeHKa 0O OTIENL-
HhiM erog HAeTHAM, NIABAKIHM B OKOAOIVIOAHOH MHAKOCTH DepeMennoil
MOHILHHEKI.

Peayc-dartop. K uncay xopoino HMayMeHHEIX NPHSHAKOB Yef0BEKA OT-
HOCHTCH CHCTEMA rpynn KpoBd. JINs npamepa paccMOTPHM CHCTEMY Kpo-
AW epeayees. [eH, OTBeTCTBeHHEIN 22 Hee, MOMKeT OLITh OOMMHAHTHEIM
(bosnavaerces Rh'), xorga B kpoBM npHeyreTBYeT GeN0OK, HASLIBAEMEIR
peiye-pakmopom, W peneccuBHEeM (obossauaeres Rh), worma Gemox me
eunTesupyerca. Ecin peaye-oTpHUATENRHAA SHEHIOMHA BCTYIHT B Opak ©
POIYC-NOIOMHTENRHEIM MYMYHHON, ee pebeHOK MOMKET OKAJATHCA TOMHe
prayc-noaosHTenbarnM. [Ipn srom B oprammaMe pefeHxa GvIeT cHHTeIM-
posaTECA pesyc-thakTop. Tak KAk KpPOBEHOCHEI® CHCTeMBI [JI0JA H MaTe-
pu coobmaroTes, stor Genok GYAeT MOCTYOATEL B MATePHHCKMID OpraHiaM.
Jlasi mMMyHROE cHCTEMBI MaTepH 5ToT GEMOK ABNAETCA UVHKEPOIHEIM,

HRYTOMY OHA HAYHeT BhIpAbATHBATE NPOTHE HEro AHTHTEDA (BCIOMHHTE
§ 4). Oru amTuTena GyAVT pPaIPVINATE KPOBETRODHLIE HKISTHH I[UIOA.
[IpoayxThl WX pacoaga TOKCHYHEI W BRIGBLIBAKOT OTPABIEHHEe HKAK MaTe-
PHHCHOTD ODTAHH3MA, Tak W mIofa. JTO0 MoMeT O6wTe npuumrsHoil rabenn

wiofga Wi pompenna pefenxa ¢ ray0oEOH CTENeHBIO YMCTEEHHON oTCTa-
JIETH.

126

BrificHeHMe XapaskTepa HAcJeAOBAHHA BJTOH CHCTEMB KPGBH H ee
BuoxuMudeckoil NPHPOAL TOZROMHIO PaspaboTATE MeIHMOHHCEHE MeTomL,
pafaBMBIINEe YeNOBEYECTEO OT OUPOMHOND KOAHYeCTBA eMerofJHEIX JeT-
CHHX cMepTeii.

Hemenarensuocrs pogcTBeHEbIX Gpaxos. B coBpemennom ofmjecTse
pofcTEeEHBle Opaxn (Gpaxky Memay ABOHDOZHBIMH OpaTLAMH H CECTpa-
mu) cpasEMTenbHo peaxu. OxHaxo ects ofgacTH, roe B cHAy reorpadm-
YECKHX, COLMANBHBIX, SKOHOMHYECKHX HAH APYTHX OPHYHH Hefonbime
KOHTHHIMeHTE HACEACHHA B TOHUeHHe MHOIHX NOKOISHHH HHBYT HI0JMM-
poBaHHo. B TAKHX HIOAHPOBAHHEIX MOOYJIAOMAX (TAK HASHIBASMBIX U30-
AAMAX) HACTOTA POJACTECHHEX OpaKoB IO DOHATHBIM OpHYRHaM OwBaer
ZHAYMHTEALHO BBEIIE, YeM B ODBIYHBIX «OTKPBITBIXs monyasnwsax. CraTe-
CTHEA CREHASTENLCTEVET, YTO ¥V pPOgHTenel, COCTOAIMY B POACTEE, BEpo-
ATHOCTE POMJIEHHA AeTell, NOpaMeHHBX TEMH HIH HHHEIMH HACAENCTBEH-
HEIMHM HelyraMe, MJIH 4acTora pasHeli gerceoil cMeDTHOCTH B JECATHH,
A HHOTJA JaMe B COTHE DA3 Bhille, YeM B HepoaCTBeHHBIX Opanax. Pog-
CTBEHHBIE OpaKH ocoleHHO HeMeNATENBHBl, KOTYIA MMEeTed BEDPOATHOCTE
reTEpOIHIOTHOCTH CYIPYToER 00 OJHOMY H TOMY JKe pPeleccHBHOMY Bpe-
HOMY TeHY.

Mennko-reHeTHYSCKOS KOHCYARTHPORAHME., ZHAHME TeHeTHHH YeloBe-
KA NO3E0JAET NPOrHOZHPOBATE BEPOATHOCTE POMIEHHA AeTeil, crpagaio-
MHX HAcHeACTECHHEIMH HEIVMaMM B CAVHARX, KOTEa oiHH Han oba cy-
npyra GONBHBl HAKH 00a POJMTENA 300POBE, HO HACHeCTEeRHOe aaboie-
BAHHE BCTPEMANOCH ¥ NOpPEIKOE cynpyros. B page coydaee uMeeTca
BOZMOMEHOCTE HOPOrHO3A BERPOATHOCTH pPOMIEHHA BTOPOTO IMOPOBOIG pe-
OPHKA, eCAH MepeBnil OBl NOpaXeH HACTeICTBEHHEIM 3aboleBaHHEM.

IIo mepe noBemenna OuomorHMdeckoll u ocobenHo reHeTwweckodl ob-
PASOBAHHOCTH IIHPOKHX MACC HACENEHHA POINTENH HAH MOJOIEE CYNpy-
MEecKHe [apsl, eUle He HMemmHe aerted, Bee dalle W vame obpamarT-
CA K BPAYAM-TEHETHKAM ¢ BONPOCOM O BefHYMHHE PHCKA HMeTh pebeHKa,
NOPAMKEHHOrD HACISICTBEHHON aHoManuedi. MeIHKO-reHeTHUSCKHE KOH-
CYABTAILME Ceif9ac OTKPBITHI BO MHOTHX OGNACTHRIX H KDAEERIX HEHTDAX
Pocenn.

B Gmmsaimie rofkl TAKHS KOHCVIETAIAH NPOYHO BOHAYT B ORIT JIH-
fdell, Kag Yie JABHO BOILIH JeTCKHe M KeHekue xoucyasTanmu. Ilnpo-
KO8 HCOOILIOBAHHE MEeIHKO-TEHETHUECKHX KOHCYJIBTAILME HIPaeT Hema-
JOBKHYE POk B CHHMXEHHH YACTOTH HACHEACTEEHHBIX HeOyroB H W3-
GaBAAGT MHOTHE CEMBEM OT HECUACTBRA HMeTh Heajopomrmx gereil. Tawx, B
CIIA onarogapsa (hHHAHCHPYEMON rocyIapeTBOM IporpaMMe npofHIAKTHRR
JAMETHO CHHMSHIACE HACTOTA poOMeHuA jaereii ¢ cuEapomom [lavma.

3abora o wHeTOTE Cpeibl ODMTAHMA MIOJel, HeopuMHpHMan Gopoba c
SArpASHEHHAME BOAL, BOJAYXEA, NHIEBELIX NPOAYETOR BeLUeCTBAMM, ofb-
NAMANIIHME MYTAFeHHLIM B KAHNEPOTEHHBIM gefieTBuem (T. €. BEIZEIBA-
OHIMME BOZHHEHOBEHHE MYTALLHA HIH 3M0KAYMECTEEHHOS NepepomjeHpe
KJAETOK), TIIATEILHAA NOPOBEPKA HA +IeHeTHYecKYw OeappefHOCTE: Boex
KOCMETHUECKHX M JEKADCTREHHBIX CPEACTE H NPenapaToB OeITOBOH X@-
MHH -— BCE& 3T0 ABIHETCH BAXHBIM YCOIOBHEM LA CHHMEHHA YACTOThI
NOABTEHHA YV JNKIeH HACHEICTEeHHBIX HEJVIOH.
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1. Kax BM cumTaeTe, NOYEMY ¥ POAHTEAEH, COCTOALNHX B OMH3KOM
POACTEE, BEIMKA BEDOATHOCTE DOMGIEHHA feTell, HopaXeHHBIX HA-
caegerpenasive sabonesammamn?

2. HAKOBK BOZMOMKHOCTH JEVEHHA HACAEACTEeHHBX sabonesasui?

4. Menswres AH reHbl OpH JedeHHH HackefeTBeHHLIX sabonepanmi?

4. IMoyemy pogCTEEHELE GPAKH HeMelaTenbHBT

4. Ha ueM OCHOBSHO MEAHKO-TEHETHYMECHO! HOHCYNBTHPOBAHNE H Ha-
KHe [EIH OHO npecaegyver?

I'naea IX. TEHETHKA H CEJIEKIIHHA

Canso scefekmmaes osHadaeT «oThops. OQHAKO TPAKTHYECHH NOJN Ce-
JCIILMCH TOHMMASTCS HAVEA O COZMAHMM HOBEIX H VIVHIIEHHH CVILecT-
HYNMIME TOPOJ GOMAMDIHHX XHBOTHREIX H COPTOB HVJIBTYPHBIX pacTeHHil,
a Cfigde LITAMMOB MHEEpOOpraEHaMoE. Ilopoga, copT M INTAMM — 3TO
MEKVCCTEEHHO OOAYYHEHHBIE NOOYAALHH C© OHPEfeeHHBIM KOMILJIERKCOM
npuannkor. Buecre ¢ Tem nog ceNeEnMed OOAPASYMEBAKT H CAM OpO-
et HAMEHEHHSA MMHBOTHLIX, EVJIBTYDHBIX pﬂ.{.‘:TEHHf-.I H pPA3JTHYHBIX MHK-
POOpPrAHESMOB, OCYIIECTBAASMBIA B HHTepecax deloBexa. UJleloBaTensHo,
CeJMKILHA eCThE PO, IIPHKTHHECI{()I‘& AeATEIBHOCTH ﬂmﬂéﬁ.

§ 37. Odomawnusanue KAk HALAALHBLL aman
CeerRyuu

Yro takoe cenexumMa? B mHpokoM cMbicle cHOBRR CeNeRUHA KAk NpO-
e HEMEHeHHA JOMATIHHE #MHBOTHRIX B KYILTYDHEIX DACTeHHI, D0 BRI-
pazennie H. M. Baepnnoea, snpeactapiser coboil sBOMKIHE, HANPaBIA-
eMmyHr mogelt uegosexas. Hax pog npamTuueckoll JeATensHOCTH JIHER
COACKIME BOZHHUENA eIe HA 3ape YefoRedeckoll RyaesTypel. OpHako ce-
ACKILMA CTAMA HAVKOH CPABHMTEIRHO HeqapHo. TeopHsa celexiHd CTana
VeNIUHG PAZBHBATLCA Omarogapsa ssoamuuondoidl Teopun Y. dapewHa o
TROPUSCKOR poas oThoOpA, A 3ATEM HA OCHOBE TeHeTHHH.

Bee coppeMenHble COPTA pacTeHHd M HOPOJLI MHBOTHBIX, 083 KOTO-
PIX HEMBICAHMA COBDEMEHHAA UHBHANIALMA, CORAHE] YenoBewosm Gua-
rojfinpa celleRlHH. B Hame BpeMA Depel celeROHell CTOAT TIpoMajlHLIe
MM 10 COBTAHHID HOBHIX BHICOKONPOAYKTHEHEIX NOPOJA KHEOTHRIX H
COPTON PACTEHHIE, NPHCHOCOGNEHHEIX K VCIOBHAM COBPEMEHHOIO HHIYCT-
PHAALIOND CENLCKOND XO3AHCTBA, A TAKMHEe HYMKHBIX YeJ0BEKY INTAMMOB
MUK POODrAHHIMOE.

BakHoe MecTo B TEODHH CENEKIIHE SAHHMAST FeHeTHKA, HO3TOMY pas-
HHTHE FEHETHYECKHX OCHOB celexkinH HeoOXoamMo I8 CefbeRoXOozaiceT-
HeEHHOH IPAKTHEM.

(omamHABAHHE KAK HEPHHﬁ aTam CceJleKIHH. Bee COBpeMEHHEIE® NO=
MALIHAE BHBOTHEIE B KYIRTYPHLIE PACTEHNA NPOHI0IIIH OT AMKHX Opem-
wow. llponece OpeBpalleHHs JHKHX JHHBOTHEIX M PAcTEHHH B KyJAbTYD-
HEIG POPMB HAIRIBAKT odosmawHuearues. FnagabiM parkTopoM OMOMALLI-
HUBANMA CAVIMHAT HCKYCCTEEHHBIH oTOOD ODPraHHIMOB, OTBEMARIIHX
TpehoBAHRAM dYenopexka. Ecal caMga nepeodbiTHOrO Typa — Opegka ©o-
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BPEMEHHOrD KPVIHOMD DOTATOTO CHOTA — NPOAVIHPOBANA JHIIE OECAT-
KM HIH COTHH KHIOPDAMMOB MOJIOKA, HeolXonmMbe el AN KOpMJIeHHA
TeleHKA, TO OTAeNBHEIE KOPOBBI CORpEMeHHRX Dopon gawr go 15000 kr
MOMOKA 38 JAKTAOHN, T. €. 34 [epHOj Mesuny OTelamMH.

Ina MHBOTHBIX, HANPHUMED, M[EePBRIM YCOJOBHEM, 8 BMeCTe ¢ TeM H
NOKASATETEM OOOMAIMIHMBAHKMA OeUIo cozgamme (oyrem oTdopa) ocobed,
COOCOBHBIN K KOHTAKTAM € Yel0BeKOM, K COCYIIeCTBOBaHNK ¢ HaM, Hiua-
qye FOBOPA, YeNOBeK HIMEHAN NoBeJcHMe JHBOTHRIX, NDEBPALAs HX HI3
NMEHX B JoMamBppXx. B yCHIoBMAX eCTECTEEHHON HOPHPOOL! EYJILTYVDHLIE,
T, €. OJoMAIIHEHHEIE, (ODMBI CYIIECTBOBATEL, KAK NPABHJIC, HE MOTYT.

Vike HA DepBRIX DTANAX NPOHEce OAOMAIIHHEBAHHA BRIZBAN De3KOe NO-
BHIIIEHHE HIMEHYHBOCTH JMHBOTHRIX H pacTeHHil, 4TO Co3fanoe npeano-
CRUIKH [Oif VCOEMIHOrO OCYIMecTBAEHHA HCKyCcTBeHHOro oTtdopa. B pe-
IVIARTATE 3ITONO MEMAY NOPOJAME COBDEMEHHEIX OMAMIHHX HHBOTHEIX H
COPTAMH pAcTeHHI BOSHHKIN DONBIIHE DASTHYHA. 3TH PAZNHYHA BO MHO-
FHX CAVYAAX TPeRRIIIATH PAIINYHA HE TOJORKO MERAY BHIAMH, HO M
pPoOgAaMH. .

IMepesie TONBITKH OAOMAIIHMBAHMA MHBOTHRIX H PAcTEHMH DpefnpH-
HuMaTHCeE MoAeMB eme 3a 20—30 twic. ger go H. 3. OgoMaimmHHBAHME
HHBOTHRIX HaYaI0Ch, BEPOATHO, CO cnyu.ﬁﬁnum BRIPAIIHNBAHHA JHEHX
SMHEOTHRIX degosexom. HeKOTopbie H3 3THX emle JHEHX KHBOTHRIX MOr-
MM CYIIECTBOBATE B KOHTAKTE ¢ YEJOBEKOM H HAYAJH DASMHOMATLCA B
VCAOBHAX, coaaanamx gan maux. Tax wavanca nepesil sran UX ogomam-
HUBAHHA.

Illupokoe ogoMawEHBarne Hadngaetea ¢ VIII—VI Teic. go m. 2. HMen-
HO TOMAA 4eloBer BOBNEK B KYJIBTYPY HoJaBffwoilee GONBITHHCTBO MGH-
BOTHEIX W DACTEHWIL.

HeroTopple BHABL JHHBOTHHIX H pacTeHHil G opoMamlHeHbl 3HAYH-
TeNEHO mosgHee, TAK, KPOAHKOB JOOM CTANH pPasBoguTs Jumbs B Cpep-
HEEEKOELE, CAXADHVIO CBEKJY CTANH BO3LENBIBATH KAK NOJEB0S CAXAPHOE
pacterde Toasko B XIX B, a mary — B XX B.

B uame BpeMf YeJlOBEK J0d YIOBJIETBODEHHA CBOMX NorpefmocTed
OPOAoI#aeT OJOMAIDHHBATE HOBBIE BHAbl MKHBOTHEIX M pacrennit. Jlna
MOAYHEHHA BRICOKOKAUSCTECHHON OymHMHE B XX CTONETHH COZTAHA HO-
BAA OTPACIE JKHEOTHOBOJACTEA — NYVINHOE 3BepoEOAcTEO. HecomuenHo, we-
NOBEK B JanbHeHmem OyaeT BOBJAEHATE B OMOMAIIHHBAHME BCe HOBLIE BH-
ALl MEMBOTHRIX W PACTEHHI.

IleATpEl MPOHCXOMAEHHA KYJBTYPHEIX pacTenmit. Buinawmuiica sxnan
B PASBHTHE NpPeIcTABRJCHW O IEHTPAX NPOHCXOMASHHA KVILTYPHEIX pac-
renuii sHecnan H. M. Bappaor B ero coTpyIHHKH.

B peaynpTaTe MEOTOUHCAEHHEIX sKcneauuil, oprannsosannmx H. H. Ba-
BUAOBLIM B CAMEIE OTAANEHHBIE YVIOAKHM MAAHETE, Teé BOSHHKIH Jpes-
HHEe JeMIeIeTbYeCKHe IHBMAHsannu, Dmia cofpaHa YHMKANLHAA, CAMAA
KPYNHAaA B MHDE KOMTeKNHA pasHoODDASHEIX KYNIBTYDHEIX pacTeHuil.
Huenno oHa DOCAVEHIA (QVHAAMEHTOM TOH OFpOMHOH KOAJEKIHH, KO-
Topas HblHe #axoguteid B WHeTuTyTe pacremmesogctsa us. H. H. Bapsm-
aosa (Canxr-Iletepdvpr) H aKTHEHO CAYHT HHTEDeCAM HAYEH H Ipak-
THHEH.
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aapueie HeATPH NPOHCKOEIEHHA EYILTYPHLIX PACTEHHH
H HX O0J0MAITHHBANHA

Fhmnmmne pepTpa

OpoMalnHEHHEE DACTEHRA

1. Mmponessndero-
Muppcwrafickmit
. Kornicko-Hnosckri

Bamauel, caxapHad OaibMa, CAaroBas
MAfLMA, %Aefoe epesn, CAXAPHEIR TPOCTHHE
Pue, npoco, cof, HNEIKOBELLA

3. L‘p:-,ll,ll:-ﬁ:mwrmu-rﬁ ru]:lla}'., JNeH, MOPHKOBL, JAYE, MHHIAIL,
FPENEHA Opex, BHHOTDAL

1. e nHeasna oK Mmennwua, po&bL, AYMEHb, OBEC, HYT,
WEYEBHILA

b e M BT OM O DR K R OnuexoBoe AepeBO, KAaNveTa, OpoEBa,
JTHITTHH

{5, AaprppricaBCKRHA Copro, KVHEYT, EJSIIEBHHA, XA0MYATHHK,
apbya, rode

7. NpknoaMepHEaHCK W Mansok, (pACOTE, TOMATE, ADAXHC, AHAHAT,
wrapTodens

Kyrypyaa, Gacois, ThKEL, KPACHEIN Depe,
TabaK, KaKao

B, CpeaneamMepsa e

I} nacroawes BpeMH BRASOAKT BOCEeME MIABHLIX NeHTPOB NMPOHCXOR-

St KYJBTYPHEIX pacreHnil (cm. Tabn.). Weenegosanusa noxazanu, 4mo
(MO HANANBHHKOM KYJARTYPHOTO PHeA CTAMH IBa JHKHX BHIA 2TOrO pac-
T asmarcknil w appuramckmit. Ha 20 gurux sugos adMena (MHO-

roseriux) OB OIOMAIOHEH JHINL OJHH BHI — ABVDASHEG Aument. Opec
H b OMOMANIHeHE! JHAYHTEIRHO NOo3gHes, 4eM MOeHHDA H AYMEHD.
Jlo ororo OHH CYIIECTBOBAMH KAK AHKHe DACTEHHA, IACOPABIIHE NOCEER
T HLEL

O npoMeXoMIEHENH H CHCTEMATHHECKOM NOMMKeHHH COBPEMEHHEBIX KYJIb-
TYMILIX PACTEHHI CYIAT HA OCHOBE CPARMHTEIBHO-MODQOIOTHYecKOro, qu-
AHONOUHYECKOTO  HOCABJOBAHHA, & TAKME HIVUSHHA CTPYRTYPR Xpo-
PO .

PaiioHs! OAOMAIIHHEANHA EHBOTHBIX. PafoHbl OJOMAINHHMBAHKA -
BOTHLIX, KAK MOMHO CYIHTE HA OCHOBAHHH COBPpEMEHHBLIX J00JOTHYSCKHX
H NpXeoIONHYeCcKHX HCOCHeIoBAHUIN, CBA3AHE ¢ [EHTPAMH DPOHCXOMOe-
HMy KYIRTYpHEY pacTerni. [Mo-smgumomy, B paitonax Hupowesuiicko-
Hujoxuraiickoro HeHTpa BOepBLie DLUIH ONOMALIHEHLL MKHBOTHLIE, He 00-
PRayIILHEe KPYOHBIX cTai: cobaka, CEBHHEA, KYPBI, FYCH, YTKH.

I3 paitopax IMepegueit Asun, Kak NDpeJnoJaraloT, BIepBbie DLIAM 080
MOoinneRs obibl, a B Magoll Asmp — wosel. [Ipesox kpynHoro porarto-
ro cKora — TYp — BNEpBLIE ogoMallHeH B paAfe objgacreil Empasmm,
ik gomainseil nomagn — B crenax IIpudepHomopsa. B paitore ame-
PHKAHCKHE [eHTPOR DPOHCXOMIEHMS pacTeHni ObIIH OJOMAITHEHB! Ta-
KHe MHMBOTHEIE, KAK JaMa, alblaka, nHaeiixa.

llponexoxaenue goMawsuy HHBOTHRIX. Onmo mua manbonee JPeBHHX
JOMAINHKAE HHBOTHRIX — cofaxa. Jlo HegasHero BpeMenn Op10 MHOTO
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CHOPOB O NpoHexoskAeHuH cobaku. Tenmeps YeTaHOBAEHO, HTO eHHCTBEN-
LM OpeRROM HoMamHEed cofaxu OMA BoaK. PonloHaYaiLHHKOM KPYIHO-

"y POTATOrD CKOTA OLLI NMepBOOHTHEIH Oblx — Tvp. Tvp pacopocTpasmn-
3 B Eepasum n CepepHoil Adpuxe, HO mocTeneHHO OB YHHYTOMEH de-
JHIBEKOM,

lNMpeakami goMamHed 0BUEI OBLIH, OO-BHAHMOMY, IHEHe DapaHbl —
MWPIOHEL, KOTOPLIE B CBOE BPREMA IIHPOKS PACHPOCTPAHMAHCE B HATODL
ax wra Esponw w IMepegneitn Aapn. Muoorse HecnegoBaTens npegnosa-
U, 9TO0 OpeiRoM JOMANTHeH JOMAqH mocayHouma gukans nomans ITpse-
i bekoro. OHAKe Hocke TOro, Kak Ou0 ofHADVHEHO DAazHYHe B HHCIe
APOMOCOM MEXAY A0MALIHEH nomageid B domaisiy [Ipaesanbcroro, Boa-
MOMKHEIM MPeIKRoM JOMAIIHEX JomWafgeil cTalW CYHTATL TApIaHA — JOH-
VD TOMMALE KAHODPYCCKHY CTenell, OKOHYATENRHO HoTpelleHHYID B KOH-
mer XIX — magane XX B, Tapnmasm » nomags [Ipmesanscroro nposzor-
SN 0T KAKOTO-TO obmero npemgks.

PoaonauvanbHHE JoMamHedl CBMHBH — JAHEHR Kadad pacnpocTpaHeH
nn orpoMuoell reppuropnn Eppasun. Ilpeaxom goMamrsedl womkH Geina
MPPHEAHCKAR JHKad Komka. JloMAaImHAR HKYPHIA NPOHAOMIAA OT JHKOH
EpaeHOH KYPHIL JHcyHrTe.

Taxum obpazom, IIA KARAOTO BEHAS JOMAITHHY MHEOTHRIX MM pace
TeNEI, HeCMOTPA Ha o0HAIHMEe HopoJ H COPTOE, YIABTCH OTEICKATE, KAk
NPARKIO, ONHOMO JUKOTO NPEeAKA, KOTOPEIET M OLIT DOABEPrHYT OJOMALI-
I BAHHED.

# 1. OxapakTepuayiiTe NepBuIil aTan celeRIHH, PAcKpORTE ero cyur-
HOCTh.

= 2. Ha Goapimoro pasnoolpasHA BHAOOE SEHBOTHBIX, oDHTAMKMIIHE HA JeM-
e, YENoBeX OTOOPAN N8 ONO0MAITHWBAHHA CPABHHTEILHO HEMHOIO
pigos. Yem, Ha pBam Barxsg, om0 obwacuaerca?

3. Kagkoe NpPAKTHYECKOE JHAWEHHE [ANA CENEKIHH HMEeT YUYeHHe
H. H. Baspnopa o UEHTPAX NPOHCKOHIEHHA KYJLTYDPHRIX [ACcTE-
HHi?

] Nopropure § 33.

¥

§ 38. Memodo. cospeMennoll celeKyulL

AnauenHe HAMEHYHBOCTH Aaa oThopa. B ocHOBE ceEleKIMOHHOMO Npo-
eees AT dckycemeaennsill ombop. Orbnpaa ana pasMHOGKeHMA Jy4-
MUX MHUBOTHRIX, Haubones NPOIVETHEHBIE (OpMBI DACTEHHA HAM MTAM-
MLl MHKPOOPraHHIMOB, HMelopeK HKOPEHHBIM Dﬁpﬂ.ﬂ:}m HIMEHAST eHOTHI
JMEHY poAoHAYMANLHEKOR, Yyenue of orfope, cosmamuoe Y. JapeuHoM,
I OTAKMKE 3HAHHA o0 HaMeHYMBOCTH M HACHeACTECHHOCTH OPTAaHH3AMOB CO-
CTHRIAKNT OCHOBY TEOPHH H NPAKTHEM CelekIlHH.

Eupe Y. Japeus OTMETHI, YTO MATEPHAJN ANA oTOOpAa ODOCTABIAET HA-
C/YICTEBEHHAA H3IMEHUYHEOUTE, BOGHHKAKINAA B NpPeIelax IOPOL MHBOT-
WX ¥ copros pacrenmi. Orfop HIMeHAST NPHIHAK TOARKO B TOM COY-
upe, ecaH ocodl, KOTOphIe DOABeprawTcs oThOpY, HACAeICTBEHHO DA3HO-
nﬁ[]HSHI:I. B atomM Cayqae YeI0BeH MOMeT D‘I‘ﬂﬁ[lﬂ‘l‘b TE MeHOTHNRI, KOTOpLIe
AnwT Hanbonee HHTepeCHBIE IJA Hero COYeTAHHA OPpHIHAKOB.
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(rivop w ero TBOpuUecKan poas. Ha nepesix aTanax oJ0MalllHHBAHHA
WeReHE  IOAB30BANCH oThopoM OeccozHATENRHO, T. e. 0e3 ocoaHAHHONE De-
AW MAMCHNTE JEHBOTHRIX M DACTEHHMA B HVIKHOM Hanpasmenwn. O oc-
TaHANA JHIE TéeX MMHBOTHLIX, KOTODLIS CNOCcOOHE OBITH CVINeCTROBATE H
M KATRCH B YCJIOBAAX HEBOIH. ﬂIpEﬂBHBHhIE H TpPVCAHBBIE HHBOT-
e VHHYTOHAIHNCE, NHO0 OKA3LIBATHCE HACTOIBEO NOOJABJIEHBL, ®ITO
e B o CoCTOAHHHA PAIMHOMATHCH. Tawxmm nﬁ-pmm, yeMoRer Deccos-
LLEIR A RN EY] LF) l.lTﬁHpﬂJI MHBOTHRIX N0 NOBEAEHHH) H HMIMEHHI HX HACTOIBKO,
A HKHE HHBOTHRIE CTAAH QOMAIIHAMH, A HeKOTOpDhle, HANDHMepD OCO0-
tantm, NpY3ibAMHE 4YelOBEHA.

LoveosnaTensHoMy oTGopyY MoOABeprainck, KOHewHo, B pacrenusa. Ha-
nppMep, JHEHE NPHMHTHBEHEE (QODMEl JIAKOEB XADAKTEPHIVIOTCH JIOMKO-
Tl KOJIOCH, HWTO CAYVHHT npnnnnﬂnﬁﬂeunem A pacopoCTPAHEHHA Ce-
muii. Cofiupas ypomali pacTeHH B ONpejelcHHOE BpeMA, HelOBEHK Bem
DT L HBLH D'I‘EDD Ha OpOMHOCTE KOJOCOBOND CTEPMIHA, HWTO CTAI0
KNpaKTepHbIM IPHIHAKOM HKyJAbBTYPHBIX 3JAKOR.

Il paHHHK 9TAIAX PASRHTHA MHBOTHOBOJCTEA H PACTEHHEBOACTEA Ye-
NN AAMETHI, 4YT0 OT AyvuimHx ocobefi, 7. . B HAUOOJIBINEH CTENeHH
YA TEOPAKIIIAX ero :lmpeﬁnm(:'i'n, PO aneTeA, KaK NPABAI0, JTYIIes
MO TR0,

e rosisko BEICOKAA NPOIYETHBHOCTE Oelna KpHTEpHeM Oas orhopa,
Wy NeODBEIYHOCT CTPpOSHHA MHBOTHOND HIHM pPACTeéHHHA, er0 Heooxo-
HUMSTER 1A OCTAJABHBIX [IPHBEIEKATS BHHMaHHE YWeJ0BEH:A. E.r.[umnapﬂ fec-
AR L HOMY OT‘EDP}? BOZHHEJAHM OCHOBHBIE MACHBIE M MOJOUMHBIS ﬂﬂpﬂ'
AL KPYITHOMO pOraTord CKOTa; CKAKOBRIE MOINAAH H TAXENOBO3IbI; O0XOT-

HHULK, CTOPOMEBBIE H AEKODATHBHBIE OOPOAE cofaK; MecTHRIE NOPOILD
Koy NoYToBRIe, MOHYMHE H NeKODATHEHLEIE NOROALL I‘D..'[?ﬁl.!ﬁ: MACHEIE,
sniike, GoliOOBEIE W JAEKOPATHBHBIE nopoisl Evp. Tawoi orGop, nposo-

JHMLIHE IOABMH B TeUEHNE MHOTHX NOKOIeHWIH, NPHEBEN K PEIKOMY Ha-
MCHCIHHED Ie10r0 pAja NPH3HAKOE B CROICTE KHUBOTHEIX M PACTEHHI,
HYHENELIX W IOIeSHBIX A8 YeJ0BeKd, H COeJAN HX HeHOXOMHHMH Ha 1H-
X npegrkos. Bonee Toro, MHOPHE MOpoAbl SHHBOTHBIX M CODTA DACTe-
nHi, NPpOHCXOOAINHE OT OJQHODO ofmero npegrka, HACTONRKO CHARHO OT-
JAUUBKYICA  APYI OT Apyra, uTo, ecnad Obl Hx o0HADVIHIN B IpHpoje,
onM Mo G661 GEITL OTHeCeHE! K PAZHBIM BHIAM HIH Jaxe pogam. Ta-
ium ofipasom, oThop co3gal HOBele (GOpMEl opraHnamobB. B atom cocro-
HT 0 TBOPUECKAR POk,

Hosguee, ¢ HAKOOMEHHEM IHAHHI 0 HACIEIOBAHHH NPHIHAKOB, JIOIH
CTIIH IPAKTHEOBATE MeTOIMYECKHH, COSHATEeAbHBIH, UelTeHaANpABIeHHBIH
P HA YAYUYIDeHHES ONpPeJefleHHLIX NPHIHAKOR.

(heHKa HACIEICTEEHHBIX KadecTB., [IpH3HAKH, KOTODRIE HHTEPECYIOT
COACKIAOHeDA, OUYeHh PAsHOOODAsHE, PeHOTHNHYECKAA HAMAHYHROOTh He-
KrrOpsX M3 HHX B CHABHOA CTeOeHH ONOpeleffercd DPAIHOOODAZHEM Ie-
MOTrHnor H CPABHHTEIEHO MAMO 3IABHCHT OT }’Gﬂﬁnﬂﬁ CYIECTEBOBAHMA.
HipuMepoM MOMeT CNYMHHTE ANHHA [EPOTH Y OB

Jipyrue npHsEaAKH, HaoDOpoT, MAJO 3ABHCAT OT TEHETHYECKOH HIMEeH-
UHBOOTH M CHABHO TOABE[UHEHL! BAHAHHK BHemHed cpegsl. K raxum
HPHIHAKAM OTHOCHTCH MOJMOYHAA OPOIVETHEHOCTH KDYIOHOTO pPOFATOTO
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vicorra, Basiuedimas sanaus, KOTOpAs BOTAST Hepel celekIHOHEDAME, ©0-
CTOMT B TOM, 4TO0B OUEHMTH HACHAeACTBEHHBLIE KawecTsa ocobedl o BbI-
HpEATE AA PASMHOMEHMA JVHMIOHX He TOJABKO 1o (eHOTHNY, HO H IO
l'i'llll']'Hn}".

B cenerkuHH MABOTHEIX ocoDeHHO BAMCHA OLEHKA OO0 TeHOTHOY Opo-
i HTEReH. CYIecTEVET HECKONBEKO METON0E OIEHKH HACKEICTEEHHBIX
eeTE nporasogauTencid. Hanbonee ToURLIH M3 HAX — OIEHKA WX I8
wenn bty (HACHECTEEHHBIX) KAYECTBE MO moToMcTBY. B pesyvisTare oueH-
KN BLLETAIOTCH OVYIIHe 00 TeM HAH HHBIM KAa4YecTBAM OPOH3BOIHTENH.

(i1 MHTEHCHBHO HCIOABIYIOTCA [A8 NOAYYeHHA MAaKCHMAMBHODD KOJH-
weeTEA NOTOMOTEA, OPeIcTABRIAKLIErND 04 CelbCKOre X0aficTea GOILIIYIO
e T E.

(rrfop, OCHOBAHHEIN Ha OUPHKEe HACASJCTBEHHEIX KAYECTE OTAeNBHBIX
preTeHMI, HCOONLIVETCA W B DACTEHHEBOACTEE. B 3TOM CcOyuae OUSHHEBA-
¢redl MIOTOMCTBO OTASTBHEIX CAMOORNBACHKEHNY (YHCTHIX) JHHHAR pacTeHH,
WLJIEIEHHBIN M3 HAKOTO-IM00 COpTa, a4 O0A pasMHOMKeHHA oThHpawTeA
nyMe THHEAH. Jucmas fUHUS — 3T0 DOTOMCTEO OOHOH DAphl pOaWTE-
nitil, FPOMOZUCOTHOE OO0 ONpefefleHHOMY HOMIUIEKCY NPHIHAKOB; ¥ pacte-
nini aTo Moer 0BITE NOTOMETBO OAHONR CAMOONBUIEHHOR oco0H.

MojcTeeHHELE CHKpellHBAHHA H HX 3HAYeHHEe B COJeKIIHH. Muoroymnc-
nenible BCCASIOBAHRA B NPAKTHYeCKH ONLIT CEHAETEALCTEYIOT, YTo Guna-
HOMYICTREHHOE DAZBEEHHE MHEOTHRIX, HAK H NPHEYIHTEILHOE CAMOOILI-
JeliMe PACTEHHH, 4Y4acTo BEOeT K PeIKOMY CHMIKeHHID JHKHIHecnoCcoDHOCTH
i OI0BHTOCTH noToMioB. OAHA M3 NPUMYHH 5TOr0 — OLICTPOE NOBLI-
ICITHE TOMOZMIOTHOCTH TOTOMHROR.

BmecTe ¢ TeM pOACTBEHHOE CHEPELIHBAHME DIATOIAPH NOBBIIUSHHI) TO-
MR POTHOCTH EIlUﬂUﬁCTBEET JAKPeNnAeHHD BhRIJANILHXCA KAYMeCcTE OTARNL-
max ocobeii. [lo aToil npudYaHe OHO HepelKo NPHMEHAETCA B CAVHAAX,
oA celleKIMOHeD CTABMT nepe] coboil 3azady COXPAHWATE B NOTOMCTES
KNUECTEA KAKOPO-THO0 BRAANINErced JKUBOTHOM. B YacTHOCTH, HaBecT-
miid yuensid B cenexuuonep M. @, Hpamor scnoansoBan TecHEIE pog-
CrREHHBIE CTADHBAHMA NPH CO3TAHHH VEPAHHCKON cTenHod Oenoil mopo-
A cBHHEeH. BAMaKopoOCcTREHHOE CHADHBAHHE NDHMEHASTCH Takme IJIA
HOAYHEHHA THHME, CKPEMIHBAHKE KOTOPLIX BhisbigaeT aduperT reTeposHca.

l'eTepoanc, ero HCMOABIOBAHME B CEObCHOM Xoagicree. Jlaseo OLLIO
HNMOMEHG, HTO NIPpH CEKPellHBAHHHE ApPpYr ¢ Apyros reHeTHYecKH OTOANeH-
nLx {|:Iﬂ|'j."4| HHOTAA OOXYHAITCHA OPraHdaMBl, XAPAKTEDHIYIOUHECA MOT-
LM DAIBMTHEM H BEICOKOH RsHecnocobHOCTEN. Belcokasa musBecno-
cobiloTh, BOIHHKAKINAA B Pe3yIbTATE CKPEIINBAHNS, HAIMBAPTCA 2eme-
pasigcosm. KnaccHuec KM ODPHMEDOM TETEDOIHCA ARIASTCH MY — OPraHHEaM,
MSBHHKLIIEE B pesyibTATe CHPEUIHBAHMA OCAA M JOMATH. ST0 CHABHBIE,
HWMHOEIMEBRIE MHBOTHLIE, HOTOPBIE MOTYT HCOOMLIOBATHRCH B SHAYHTENLHO
founee TPYAHBIX VCIOBHAX, 4eM pofHTenbekHe Qopmsl. DeTeposnc momer
BOBHHKATE TAKME NPH MeXIOPOIHBIX, MEMCOPTORHEIX H MeMJIHHelHRIX
CRpeLLHBAHHAX,

B :3XHBOTHOROJCTEE IHPOKO NPHMEHASTCHA MERIODOAHEIR IeTepo3nc.
CipelHEanie ORYY PASHEIX OOP0J, TeHETHUSCKH OTAMUYAIOOIHXCH ApPYT
oT Jipyra, gaeT radépuisl F,, TeTEpOsHTOTHBIE 00 09€Hb GOABIIOMY YHC-

Sm bsinirsa. oo 10-11 s, 133



my venok, JTH rH0pHas ObICTPO PACTYT, OAKT XODOIIHH OpHBec, AOCTH-
ot GoNsI0H Maccel 33 Oosee KOpOTEHe cpokM. AA DOoavueHHHA TAKO-
PO CCTEROSHCH HALD BECTH OTAeNbHO CeJeHIHH [0 Kamuoil oopoge U mno-
AT PHOPHILL MESIY HEMH,

1§ pacTeHHeE0IcTEE, B YACTHOCTH NPH BHIPAIIHBAHHH KYEVPY3EL, MOX-
o I YATE FETEPOSHe IPH CKPEIHBAHME ABYX FeHeTHYECKH OTIHYA-
won i xest AMHME. JIHEHH BREEOSAT CAMOONEIIEHHEM, B DEIVILTATE UYETO
ML BHAEA YACTE PeHOB NepeXoJHT B IOMOSHIOTHOE cocToRHREe. Pac-
TENUH CTHKHX JTHHHA, KAK NPABHJIO, HHIKOPOCIAB M MAZOypoxaiHbl. I'u-
Opal #e oT HX CEPeIMBAHN BCASICTBHE IeTepOSHIOTHOCTH HACTO Npo-

AT PeTEPOINE, BRIPAKAIIIWICA B AVYIIEM PAasBUTHH BereTaTHBHON
Ml M B MOBEIMIEHHOM VPOXAe 3epHa. YpoxailiHocTe radpuia cpaBHH-
TG € YPOXRAHHOCTEID copra noBmmaercs B 1,0—2 pasa.
® . Kaxue dopmel HEKYCOTBeHHOTO oTOOpa Bam masectHm? Oxapaite-
pHaVITE HX.
* 2 ObeAcHHTE, © HAHON [EJLI OUEHHBAKT HACAEICTREHHBIE KAMBCTEA
MpoM3IBxIHTeReH.

®* 3 [loyemy R NMPEKTHEE CENhCKOTD XOZANCTRA HCMONBIVIOT GAHIKODOT-
CTHEHHOE CHpelipnBanne?
* 4, N'eveposdc B OOCASIVIOLIHY DOEOASHHAX OLLIYMHO He COXPAHAPTCA,
aatvxaer. [lovemy, Ha Bam Barnsm, 510 NpoMexoguT?
* 5. Haxopo OHOJOMHHeCKe: JHAYMEHHE FeTeposHea?
' losropuare § 34.

§ 39. Hoaunnoudun, omoarenHan
zufipudusayus, UCKYcCmeeHRHbll MYymazenes
U uXx IHAYEHUE 6 CeneKyul

Hoamnnongua o oTIaJeHEHAR THOPHIHIAUMA E CeNeKIHH PacTeHHil.
Mugorme KYJILTYPHBIE DACTEHMA ROALMAIOUOHBL, T. €. COAe[IKAT DOJIee [BVX
Ao iisIx Habopos xpodocoM. Cpegld DOAHINOMIOB OKASBIBAKOTCA MHO-
IMe OCHOBHBIE TPOAOBOALCTEEHHBIE KYARTYPEI! NUIISHKIA, KAPTO(Eens, oBec,
HociouseKy HEKOTODRE DOAHMIOHOR O00J81a0T DOABINOH VeTORYMHBOCTBID
18 iR HelaaronpHATHRE (DAKTOpPOR H Xopoimedl ypomaliHooTe, HX
HEINJILAOBAHNE B CEISKINE ONPARTAHHO.

CVINECTEYIOT METOLL, MO3BOIAKIIIHE SKECOEPEMeHTATLEHG TONYIATE M0-
JAMIIOH/IHBE DACTEHHA. Ba NOCHeIHHe oAbl ¢ MX MOMOIIBI0 COZMAHEl T0-
JUINOM/IHBIE COPTA DWEH, IPEYMHXH, CAXADHOH CBEKJIEL

Ol tenias culpudusayus, T. €, CEPEIMBAHHE DPACTEHHI, KOTODEIE
DPIOCHTEA B DASHBIM BHAAM M JAME DOJAM, NeperlesTHBHA A8 coafa-
HHH COBCPUISHHO HOBRIX (popm pactennil. Oanako roHfpuakl nepeoro mno-
HOACINA, Kak Npanto, becnaofHsl. IlpHunHa Gecnfofua IaskamuaeTcs
W OHPYIICHEE KOFBIOMAIHH XpoMocoM B meiiose. [Monmnnopauaanus or-
JULENILIK rHOPHAOE OPHBOAMT K BOCCTAHOBICHME IIOJOBHTOCTH OXaro-
JUp NOPMATHIAITHE MeloTHYeCKOro npolecca. BOepeele OTeUeCTREHHEIN
renerar I, JI. Kapnmewenxo B 1924 r. Ha OCHOBE DOMHIJIOHINH NREOIO-
Jiedl BecnaogEe M CO3NAT KADYeTHO-pegeuablil rubpug (pmc. 50). Kanye-
TH W pPEjikKE B JHAMIOHIHOM HabGope ument mo 18 xpomocom (2r=18).
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CooTEETCTEEHHO MY FaMeThl HecyT oo 9 xpomo- Peasua
com (rannoRgHmi wabop). 'nbprs xkaoyeTsl ®
piibKHE HMeerT 18 xpomocom. XpOMOCOMHBIN HA-
fop caaraeTca B3 9 sxanyeTHBRIXs B 9 epeged-
HLlXe XpoMocom. 2Tor rudpua OecnaodeH, TAK
I XPOMOCOMBI KANYCTBEL W PeJBHH HE KOHLH-
FUPYIOT, MOSTOMY npouece 00pAZOBAHWA TAMET
e MOMET OpPOTeKATE HopMmaasHo. B peayanTa-
re YIBOBHHA YHCNA XPOMOCOM B DeCILTOJHOM TH-
DL OKABAAHCE ABa OOJHBIX (IHILTONIHBIX) Ha-
Bopal XpOMOCOM  peAkEH B KanoyceTwl (2n=36).

enegeTeMe aTOro BOZHHEIAH HODMAJNBHBIE YOIIO0- sy
nusl A Meilosa: XPOMOCOMBI KAOYCTBRL H pelib- '}1,’1:;1.}
Wil COOTEETCTEEHHO KOHBIOMHPOBAIN MeXIV Co- n=18

voii. Kammgaa raMera Hecna no ojHOMY TAnmiao-
wanomy Habopy pegbks H Kanyers: (9+89=18).
It suroTe BHOBR OKazamock 36 xposocom; ruab-
o CTaa IAOMOBHTEIM.

FE

Markad OMEHANDA — TPHPOIHLI MOMHILIIo- ;{,25,.
i, COCTOAINHHA W3 IMecTH TANJTOMAHBX HAGOpOB WIS
XpuOMOCOM POACTEEHHEIX BHI0B amdakos. B npo- Sh
rcee 8f BOIHHEHOBEHHA OTIAJeHHads rudpuin- :‘::::;:;‘
WLHA M TOAHOJOMARA HIPAIH BAMHVIO pPOJk. 49 BpHA

MeTomoM MOIHOIOHANIALNE OTEYECTEEHHEBIE k% 18418
CeNeKIHOHEDB! CO3TANH pAHEE He BCTPEMABIIY- 3 of Ly
Wtsl B OOPHPOAe peHAHO-TIOCHHYHYI (gopumy — TuEpug n=18
rpurHiane. Cozgadie TPHTHRAIE — HOBOTO BH-  POAsMM kW Hanycra
fg 3EPHOBEIX, OOJANAIONIETO BRIAAKMMHMHCH Ka- oo™
HOCTBAMH, OHO H3 KPYOHEHIIHY HOCTHHEHHH -

Pue. 50. [Ipouece npeoao-
veoiekiui. O Ob11 BuiBefied Oarogapd ofbemn- oo Eegnm:-nnn p:mm_

HENHE XPpOMOCOMHBIX KOMILJTEKCOR OBV DAITHY- BHAOBOMO rHOpHOa HA Oc-
HIX pOAOB — OINeHHMOBLI H PHH. TPHTHHEHE mo HOBE  MOJIHOI0MIH3AIHNA
v MeiaiiHOCTH, MHTATEALHON UeHHOCTH H IPYIHM  (kanyoTeEo-peledsslil o
KaMecTBAM npepocxognT oboux pogmTeneii. [lo  Gpua)

yerofYHBEOCTH K HeOJATONPHATHEIM DOYBEHHO-

HAHMATHYECKAM VCIOBHAM H HauGoiee onacHeiM OOJIe3HAM OHA OpeBOC-
WOJUAT MINeHHITY, HE VOTVIAH DM,

B nactofimes BpeMsa FeHETHKH H CeleKLHOHEDH CO3falT HOBHE (op-
Ml EIAKOE, MI0JOBRIX B APYTHX KYJARTYP ¢ HCHOMBIOBAHHEM OTHAJEH-
ol rTHOpHAH3IAIEHE W TOJAIIOHIHHE.

loaunaouana M OTIadeHHAaA rAGpHIH3ZaNMA ¥ HHBOTHBMX. [loan-
HAGHIHA ¥ SHHBOTHRIX B NPHPOAE BCoTpedaeTcA pegko. Onnako ¥ Hero-
POpHAY BHAOE JOMALITHHY JKHBOTHEIX oOHa BosmoxcHa. HaeecTHoniit oreue-
erpeHEbl yuennil B, JI. Acraypop Bnepsbsle coagan NOJHIUIONAHBIE §op-
MLl TYTOBOTO Wenkonpaga. OH Nomen no nyTH, cXoiHOMY ¢ TeM, KOTODb
upeanoskna . 1. Kapnesenxo., Henoisayf oTAaleHHEYE THODHIHIALHH
HONJIHILIOMIHK, OH CO3Mad CoReplleHHO HOBYIO (opMy TYTOBOTO [Ien-
Konpaga, ofbeIHHHBIIVID B CBOEM IeHOMEe XpOoMOoCcOMBL JABYX DasHBIX BH-
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o Jrra paoTa, HECOMHEHHO, OTHOCHTCA K 4HcAy OXeCTAIIMX QOCTHIRE-
il coppeMedHHol GHoIorHH.

Hekyeersennstii mytaremes' m ero amawenmne B cemexipn, Berope no-
ot Tore, Kag ORIO MOKASAHO, 4TO BO3NeHCTEHE PeHTIEHOBCKHMM Ay4a-

ML KO VERITHYHBAST TEeMO MYTANMOHHOIO NPOUECca M BRIIEIBAET MAC-
Y IMERIX MYTALHI, FeHeTHKH NPHETYIMAH K paspaboTEe MeTomgoB Me-
EYVCCTREIHOTO TOAVHeHHA MYTAINE gaa meneil cenexnun. B wauecTee

AU AR08, T, €. BHGLIBAKIIHX MYTAIHE AMSHTOB, B HACTOMAIIEE BpPeMSA
HUEpeG HeNONb3YOT PasTHYHEIe BHAL HOHHaHpywOe# paguanaw (pedr-
FCHOUCIKHE AYYH, FAMMA-IVYH, TELIOBRIE W GBICTPRIE HEHATPOHBI, VJIBTDA-
(e} M CHEHANBHBIE XHMHUCCKHE COSIHHCHMA,

I} BoABNIMHCTES CAVHASE MYTALHH, BROZHHKAKIIHE V OPradH3MOB mHOg
IAMAIIHEM MYTAreHos, HeGIaronpHATHHE A0d BX HocHTeneil. Ho mapagy
¢ MYTAIMAMM, PE3K0 CHHMANMMME HIHECTOCODHOCTE, BOIHWKAIOT M TA-
s, KOTOPEIE MOTYT MPeCTABAATE MHTEDEC AJA CeleKrIlHH.

Hexyeemeennmil mymazenes, T, e, KOHTPOJHDYeMbl ueloBeKoM Opo-
et HOSHEKHOBEHHS MYTAILHI, VeOellHo NpHMeHAeTcA B CeleKIHH pac-
Tenni M MEEpcopraguanos. HenoneaoBadie aTOro MeTofa OKA3AN0CE OCO-
Genng sifeKTHEABIM NPUMEHHTENEHO K PAIHOOODAZHEIM MHKPOODrAHHI-
smunt:  rpadaM, apomoxaM, BogopociaaM, GaxrepHaM. MHEEpPOODraEM3ME]
UM HHLG HCOOABIYIOTCH B IHINER0H DpPoMBIILIEHHOCTH, B NPOH3BOOCTEE
Aeeapers, DHONOMHYeCKH AKTHBHBIX BeIECTE, 4 TAKME B NDOHIBOACTRE
IKOPMOE QA8 SHBOTHEIY. O0JacTH MX OPHMEHEHHS HOCTOAHHO PACLIMpA-
weren. 0 nOMOMBID MCKYCCTBEHHOTO MYTAPEHE3a, B YACTHOCTH, NONYYeHE]
HaecHeRbe TPHOKE, NPOIYIMPYIOINIHe AHTHOMOTHEM B THRICHUH paz ad-
fernBies, YeM HeXoAHBE (opMEL. 3HaUeHHe AHTHOHOTHEOB ofmensse-
T OHH COXPAHAIT JKUIHE MHANHOHAM mofgeii. Hemogeszopanne merye-
CTICHHOMG MYTACeHesa B CEIEKIHH NPHEENO K COZJAHHK BRICOKONPOIVE:
THHILXY  UTAMMOE MHKPOOPraHHIMOE — NPOSYVIEHTOE EBHTAMHHOR,
NMHIOKHCTOT, DeJKOB, HOTODBIE AKTHEHO HCOONLRIVIOTCA B MeIWIlHHEe ¥
ceantkoM Xoaaieree, B OyavineMm poibh MHEDOODTAHMSMOE B PadIM9IHBIX
DrPNENAY YeNOBSYecKol MHIHH HeHaleiHO BOSPACTET, YTO elle OOMEINe
HOEMCHT JHAYEHHE CENeKOHH H TFeHPTHKH MHKDOOPraHH3IMOE.

HJ”“‘-UI“PH HCONOIBIOBAHHE MYTAMSHOB BOJHHKAKT MYTAHTHBIE GOopME]
pHeTeHMR, ¥ KOTOPBIX COXPAHEHEI UeHHER cBOHeTBa QODPMB HAM copra
HoBMeCTe © TeM VAVHIIEHB NPHIHAKH, ocobeHHO HHTepecyWl[He celew-
I POR.

MyTauTHO® pacTeHHe AMOIE B PEIKHK CAVUAAN MOMET ORTE CPazy
e OHAMANBHHKOM CODTA. B GoanmuHeTBE CAYYAEE TAKHEe DACTEHHA COy-
HET MATEPHATOM, HOTOPLIN ModterT ObITh MCNONBIOEAH ANA CORITAHHA COp-
rak nyrteM rebprIasanRy B oorGopa. Takmm ofpasoM, HCHYCCTEEHHBIH
MYTHPPHES ABIASTCH BAMKHEIM ¥ 3MpeRTHEHRIM B APCEHANE METONOE, HC-
CIMIBSYEMBIX B COBDEMBHHON CoIeKIHA.

Hpumepor shdeKTHBHOCTH METOOA MCKVCCTBEHHODO MYTAPEHESa Mo~
HUYE CAVHCMTE cOpPT ApoBoi mmennusr Homocubmpexas-67, coagaHbobiin B
HMuneruryre uHroforsd B reHeTuknr CHOmpekoro ormenemns PAH. Bror

' Mymasenes — Opolece BOSHMRHOBEHMA MYyTaiwiL.
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COPT MONYYeH HA OCHOBE MYTAHTHON GopMbl, BOZHWKIIeH non BAMAHN-
ey 0DpaboTKH PEHTTEeHOBCKHMHA JYYAMH CEMAH copra mmmenunst Hosocu-
iupekag-7. Copr Hopocubuperasa-67 xapaktepuayercd VEODOYeHHOH M
VHUILEHHOH COMOMMHON, BCABICTBHE Yerc IHAYMHTENRHO NOBBICHIACE ET0
VeTOIMHBOCTE NPOTHE noderanud. OH cnocolen B yenoBHAX 3anagnoil
CniMpu gasath yposxxait go 30—40 u/ra w ofnagaerT BEICOKHMH xaebo-
NCKADHBIMHE KAYecTBaMH.

e 1. [Mowemy oTganensas rabpagwsanusa peger x Gecmnoguio radpapos?

e 2. Yro paM HIBECTHO O OPHMEHEHMH NOMHIIOHINH E CeaexknMHT

® 3. BoaMokHO JH COZNAHHE IIGJOBHTHIX OTHANEHHBIX rAbpHioe ¥ mm-
BOTHRIXT

4, OfpAcHETe MEXAHHIM MCKYCCTEEHHOTO MYTAMSHEIA, erd MOaekyasap-
HBIE OCHOBB.

» 5. Mpegerassre cede, 9To Bul cenexiponep. Tlepen BaMu CTOMT aama-

Y8 DLBECTH HOBEH BRICOROYPOMANHBIE cCOPT MUIeHMILE HA OCHOBES

HCKVCOTBEHHODD MyTareHesa. Pacemasure o NocleloBATEAbBHOCTH

pamed pafoTsl 1 pacKpoiiTe ee CcOoNepraHHe,

MNMoepropare § 17.

o

§ 40. Yenexu cenexyuu

YVoeaudenue NPOH3BOACTBA CelbCKOXOIANCTEEHHOH OPOIVEIHMM KAK B
mupe, TAK B B HAmeH cTpade DasHpyeTcA Ha HCIONB3OBAHHM TOTEHIM-
nsil COPTOR PACTEHHNE M DOPOM HHMBOTHBRIX, NONYUEHHRIX B NpoIecce ce-
g, JIpyrEMe caoBaMH, Hame GJaronoayase HAOPAMYH CBAIAHO C©
VOBHEM pASBATHA H 3QMpeRTHBHOCTEIO CEMEHIHH, Y4TO W ONpegeideT ee
0By 3HAYHMOCTE JJH HeloBetecTRA.

XoTa ueJoBeK H OCBOMJ Iob Ccelbeckoe XozaiicTeo Bcero 10% cymm
naiel nmAIAHeTh!, HO YEEIHYHTE IHAYHTENLHO JOJAK NaXOTHRIX SeMelb
ceroiHA HeBOSMOMKHO, TAK KAK BCe MOCTYNHEIE HA CETOJHA pesepBbl npH-
FiHEIX A CelBCKOTD XOsfAiicTBa semens (gaxTHueckH Hedepnadsl. Oe-
TYRCH OIHO — ZHAUYATENLHO VBEEIHUYHTLE OTOAYY HCODOABIVEMBIX 3eMelk,
Ut MOBREICHTE NPOJVETHEHOCTE PACTEHHH M MMHBOTHBIX.

3a mocmemguEme 100 ner celeRIHA OOCTHINA NOPASHTENLHEIX VeIeX0B.
¥puuxailHOCTh 3EPHOBRIX NOBBICHJACE HA Nopagck. Cerogns B PasBUTBIX
crpaHax moayuawr go 100 m/ra omennns, puca, kyrypyasel. [lo nmo-
A copraM Kaprodeid zaperdcTPHDOBAH DeRODOHEND ypoxail DouTH B
1000 mw/ra, 1. e. B 4HeTwlpe pasa BLINE CPEJHETO OO BO3AEEIBAEMBIM
COpPTAM,

INMogobead KapTHHA HaDAJAETCA M OO APYVIHM KyaeTypas. CpasHe-
Hue CPeJHHX W PEKOPLHBIX YPOMAEE CBHAESTEALCTBYET JHIIL O TeX pe-
AePRAX, KOTOPEIE 3AMOMEHB B HOBREIX COPTAX M MOPVT ORITE pealH3IoBRa-
1l OPpH COBEPIIEHCTBOBAHMHM TeXHOJOTHH BO3AENHIBAHHA pacTeHHH. DTo
THIOKE CBHASTENBCTBYET O TOM, HTO CENeKIHA HMEeT OTPOMHEIE MepCIer-
THELL B JIENE HADANIMBAHUA OPOLOBOABCTEEHHOMN) NOTEHIIHATAE.

Momuoe pazBHTHE MUBOTHOROACTEA 38 NOCHEHHE JECATHISTHA IpPH-
yio K OOABTeHHID BRLIAIIIHXCA NOPoS MHBOTHRX. TIPpOAVETHERHOCTE MO-
JUMIHOMD CHOTA ¥ HEeKOTOPHX mopox gocturiaa S5—10 Teie, ®r Mofnoka B

187



roji. Hoowrit eufmperniit Tio pocomiickoll MscomepeTHol MOpoARM OBer
WEANUNeTCA BRICOKOH MACHOH ® IIepoTHOR OpOAYRTHBHOCTEED. Cpeanan
mucien Bapagos cocrtapnaer 110—130 kr, cpegnmnii HACTPAT WepcTH B 4H-
erom wonokHe 6—8 kr. Jlyvume mopogel kyp gawor oo 400 samn B rog
na pecymky, a GpolinepEsle OENAATA JOCTHrawT maccsl 2,5—3 kr aa
M E HEJET B,

[Comnserke CEMEKIIHOHHBY NPHEMORB, HCMOWIBIVEMBIX B MOJMOYHOM CHO-
TOMWETES, HASBIBAETCA KpynHomacwemaduol cerenyued, OHa BHRAKUAST
chop peed celfeKIHOHHO-TeHeTHYECKOH WHGODMAIINH, COCTABISHME OITH-

ML CTPATErHH CelerIHOHHON pafoThl, OUEHKY TeHOTHOOB JAVHLIMX
UMY, CO3jaaHe GAHKOBR S3AMODOMEHHOH COepMEl OT SAHTHRIX ObI-
sk, orbop B adpEKTHEHOE HCNONL3OBAHHE AVYHIINX KopoB. MeTogsl rop-
MONAABHBIY  BOSAEHCTEMH H TPAHCIJAHTALMH MOIBOAAIT NOIYYATE OT

JNUINIHE KOPOB JBCATHEH 3HIMNOT B I'ojJ H BRIPALIHBATE HX B KOpPOBaX, HMe-
niiny Gojee HH3KYK DIeMeHHYH OeHHOCTE. Bed cHeTeMa yOpaBIfeTcd
wa euuore HHpopmanmonsore uentpa. Tawasa muporomacmrabian ce-
AN IOSBOJIAET NOBRIIATE ODPOIVETHBHOCTE HNopols Ha 1—2% B roa.
shro ouclis BRICOKHA DOKasaTenbh OJA TAKHX MeIeHHO PA3MHOMAONHL-
ey MMHBOTHEIX, KA pr[nlblﬁ IJ{:I‘HThlﬁ CHOT.

CrnekuHOHED, co3faminnil HOBRE COPTA DACTEHHI M NOPOALI FKHBOT-
HLEX, FTO NPeMae BCeMD VUeHEIH, B COBEDILISHCTEE BIANSIOWIMI 3HA-
niiMy reHeTHER, CHCTEMATHRHN, IIJHSHDJII}FHH H MHOT'HX APYIrHX HayYK.
Kpome tore, ato, of0pasHo roBOpA, XVAMKHHE, COJamLMI  BHAYAIE
nherpnTHeEi ofpaz Gyayiero copTa pAcTeHHE HAM NOPOAbl 3KHBOTHRIX
W T EKG ocae  aTore ﬂpHC'I"!.I"I'IﬂIDI.I.I,HI":E K ero peallkHOMY BOIMIOLLIE-
Hiw. CoueTaHe TAKHX ABYX KAYECTE B OJHOM 4Ye/0BeKe ABIASTCA oo-
IR0 PEIKHM HBNEHHEM, MO3TOMY BRIJAMIHXCH CeleKIIHOHEDOR, ©O-
WMINAX JIVYIIHE COPTA PACTEHHI HAH NOpOAkl RHEBOTHRIX, 3IHAKT 00-
neemectio. HanGomee sapecTHRIe poccHilcHHE CeleKIHOHEDE-PACTEHHERG-
g AL L Mlexypauwe m B. HH MaMmorTOBAa — I0 ApoE0i mueHy-

i M B, Muuyprua — no nnogoesiM pacrenmsas, I Il JMyxea-
nenko v B, H. Pemecao — mo oaumoil mmennne, M. H. Xagmmn-
wow w I C. Tanees — mo kyxypyse, B, C. IlveroBoiit — oo

wopeosieuduky, M. @, Heawos H. C. Barypun, B. A. Crpys-
I WICon BHECIH KPYIHEIH BHEIAL B COSJAHHE HOBRIX DODOJ SKHBOTHBIX.

Hopeiimme mMeToasl ceaesnun. BypHoe PAZBHTHE HOBRIX MeTOA0B HC-
CIORARKE B redEeTHEe, pacliHpeHMe M yrayOIeHHe HAIOHX NpejcTaBie-
M O CTPYKTYDE H 3aKOHAX OPraHHasnHH HACAeACTEEHHOTD ANOAPATA
T OOYCAOBHIM CO3TAHNE H paspaboTHy NPHHIHAIRHO HOBBIX METO-
pens cenesud, IIoasmaucs TAKHe HANPABRNEHHA COBpeMEeHHON IeHeTHKH,
HHIC KWICTOUHAA HHMeHepHA M PeHHada HEkesepud. [IpHHOMOHaibHOS OT-
AMUME JINHHBIY METOA0E OT TPAZWIHOHHO HCNOILIVEMEIX B COTOKIIMH, HA-
PUME] MYTAMSHE3a, COCTONT B HeNeHANDABICHHOM PACHIHPEHHH TDAHMIL
MAMEHAHBOCTH FeHOTHNA, B MAAHMPYeMOM pasHoo0pazuml HCXOJHOO Ma-
repuaan aas cenexnur. Hanfoasmiee NpHMMeHeHHEe 3TH CORDEMEHHBIE Me-
FOJ OJYVUHAN B CeNeROHH pacTeHwii,

Kaoemosnas uHFCEHEPUA W KIOHUPOSAHUE CBHZAHE ¢ KYJIETHEHDOEA-
WM OTAETBHBIX KISTOK HJIH TKAHeH HA CHeIHAJABHBIX MCKVCCTBEHHEIX
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cpiyiax. Bend B3ATE OTOENbLHBIE KASTHH DPACTEHHH M Oepecajuth HX HA
CHCIHATBHEBIE CPEibl, COAEPHANIHE MHHEPAIAbHBIE COMH, AMHHOKHCAOTE,
FOPMOHB M APYVIHe OHTATEIbHBIE KOMIOOHEHThI, TO OHH CHOCOOHE! DACTH.
Mo SHAMHT, YTO B TAKHX M3OJHPOBAHHEIX OT OpPraHHaMa TKAHAX H KJIeT-
Iax MpoJgofdaAKTed KAeTOYHBEIE Je/TeHHA. Ho caMpM BANKHEIM OKAZANOCH
T, MTO OTAeNBHBIE PACTHTENLHBIE KJSTKH B TAKHX HCKYCCTEEHHBIX Yo
AR ofaaganTt cnocobHoeTEN K (OpPMHPOBARKID NOJHOUSHHBIX pPAcTE:
niii. J3ra WX 0CcoOEHHOCTE OBLTEA HMCOOMBIOBAHA OJA CEMeKIIMH.

Fean peobxogmmo, HAOPHMED, OOIVIHTE COAEVCTOHYHBBIE PACTEHHA,
o A KYTRTHEHDOBAHMA KJISTOK PACTEHMH COCTABMASTCH CHElHAILHASA
NUTATENBHAS CPEIA ¢ NOBRIIEHHBIM COAEDMHAHMEM cOofell M THICAYH pac-
TUTEIBHBIE KASTOK BRICEBAKTCH Ha 5TH cpefsl B uamiax [lerpn. Bone-
HINHCTBO TAKHX KJIeTOK, He BRISDMKHBAA BEICOKHX KOHUSHTpAUHH co-
weii, rufiHET, HO OTOeNbHBIE BRUKHBAKT, H H3 HHX, Kak Haubonee cogme-
veroi U HBRIX, MOTYT pereHepHPOBATE LeARe PacTeHHA. 3To OJHH M3
HPMMEPOR CRJEKIIHH HA KJISTOMHOM YDPOBHE, KOTAa oTOOpY DOABEprawT-
e He HelLie PACTeHHA, A KJISTKH, M3 KOTODBIX MOTOM BOCIHPOMIBOAAT-
eu pacTeHnd. [IpepMymecTes KIeTOMHOH CeleKIMH OMEBHJIHBI, TAK KK
o ooikeMe oo gamie [TeTpr MoMHO NOMECTHTh THICAYH HISTOK, HTO
Iy MHOTD pPas MOBRIHAST BOSMOMKHOCTH OTOODA.

3 oramune or pacTeHHil ¥ JHHBOTHMX TAKOH cnocolHOCTRIO DACTH B
HeRVCCTEEHHON cpefe B JIARATE HAMANO UefkIM OPraHHaMas obaagaoTr
TLKG 0CO0RIE CME0I08sMe K1emkl, B otofeHHOOTH SMOPHOHANLEHEIE CTRO"
nonkie KaeTEH. [leppoe B MHpe KIOHHDOBAHHOE HBOTHOE — obBua [oa-
i oo moayvueno B Mormasaun 8 1997 r. aa storo yvueHbie mne-
peecaE AIp0 CTEOAOBOH KISTKH, B3ATOH M3 MOJ0YHON MHegeasl, B He-
GIIOTEOPDEHAYE) AHLEKJICTHY OBIE, HE KOTOpoi (10 NpejBapHTelLHO
VIJIEHD CcODCTBEHHOS AAPO. JaTesM Ty AlNerJeTHy NepeHeciId B MATKY
olilkl, H B DOA0MEeHHBIH CpoK pOAHJIOCE Nepeoe KIOHHPOBAHHOES HHBOT-
o, B HacTodmee BpeMA NOJAyHeHH KAOHEI MBI, KOpPOE, CEHHEeH, Kpo-
JNEKOR B OADPVIHX MHBOTHRIX (pre. 51).

Pennaa unxwenepun. [og rennoil HExeHepHed oORMHO MOHHMAT HC-
KVEETREHHLIT MepeHo: HYMKHBIX TeHOB OT OJHOTO BHIA MHBRIN OpPraHN3-
mon (DaRTepHii, MHBOTHRIX, PACTEHHH) B gpyroil BMjg, 4acTo odeHb Aa-
Juscdit Mo cRoeMY OpoHexosgeH#i. YTolbl OCYINECTEMTE IEPEHOC TeHOB
(M mpaHczenes), HeoDXOAHUMO BHIODOJHHTE CAEIVIOIIHE CAOMHEE Ooe-
[MULHH:

- COSTAHHE CHNeNHANBHBIY TEHETHHMECKHX KOHCTPYRIMI (BEKTOpOEB), B
COCTARBE KOTOPBRIX HAMEHeHHEIE TeHBl OVAVT BHeJPATLECA B TeHOM IDYIo-
ror wega. Takde HOHCTRPYEIMHE, KPOMe CAMOTO TeHa, JOMMHB COIEep:HaTb
e HeoBXOAHMOe AR VOPARIEHHA ero paboToil (OpoMoTOpREl, TepMHHA-
‘Tojikl}) H TeHBI-¢ PENOPTEPRls, KOTOPBIE OYAVT coo0lIATH, YTD NEPEHOC Yo-
HENHG OCYIecTBIISH;

BHEADEHME TeHETHURCKHX BEKTODOBR CHAYMANA B KIASTKY, A 3ATEM B
FeloM ApYVIoro BHIA M BRIPALIHMBAHME MIMEeHEeHHBIX KJISTOK B Oejsle op-
FiIHAMBI.

PacteHHAa H MHBOTHBIE, MeHOM KOTODHEIX H3IMEHEH B pPe3VARTATE Ta-

WX TEHHO-MHMMEHeDHLIX oNepannil, DONYYHIE HASBAHWE MPAHCZEHHBLX.
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SNexTPOAKTHBALIMA OOLMTA

MHBEKLIWA B OOLLWT

O OHOKNETOYHBIA

IMGPUOH li JHonmm
KyNeTHBUpOBaHWE
PaxHuA TpaHcnnaxTauus
IMEPMOH MPUEMHOR METEpK
Pue. 51, (JcHOBHBIE TANM KACHHPOBAHMA 3KHBOTHBIX

Jlna Gonee HArAAZHOMO DPeACTABISHHA DACCMOTDHM, KAk YYeHBIM M3
padeX CTpaH, B TOM YHCIE H Hameld, vIamock ¢ NOMOIBH TeHHO-HH-
HOCUCPHBIX METOJOB CO3JATE LEHHBIE I8 CENeKIHH HOBBE (POPMBI pac-
T,

I3 npupoege cymecreyer Gaktepua Bacillus thuringiensis, empabars-
o GenoK, HAABIBAeMBbIN sHgoToKcHHOM. [lpm nonaganmm stodt Gax-
TUPHK B MHEIVI0K HACEKOMEIX — BPEIHTENEH CATRCHOXOZAHCTERHHEIX DAC-
TENRH BHI0TOKCHE BEIBEIEAST PazpyiIeHe CTEHKH Heayirka H rubens Ha-
ecoeomoro-apeauTens. Takoe ceoficTeo Genka FeHHBIE HHEMEHEDR DelINTH
HEIHKMIBIOBATE 108 cO3faHHA QopM celbCKOXO3ANCTEEHHBY DACTEHHMA, yo-
TOHMHBLIX K HACEKOMBIM-BpenuTensM. OHH BRASAHIN H3 DaxTepPHATLHOMN
JUIK red, KOIHPYVIOMME SHIOTOKCHH. JTOT IeH ORI BCTPOSH B COCTABR
HNPHHIHBIE PEHETHYECKHX BEKTOPOE — ILIA3MHA, NPHCYTCTEBYIOIHX B
iarTkax noyeeHHol dakTepun Agrobacterium tumefaciens. DToit GakTe-
pHeid BLIJIH 3apa;eHb] KVCOMKH PAacTHTENbHOH TKAHH, BRIDAIIHBAEMOI Ha
nuTETenLHeH cpege. Yepez HexoTopoe BpeMA OJIASMHAL, HECYVIIHE IeH
(KN TOKCHHEA, BHeAPHAHCE B PACTHTENLHBIE KASTKH, M FeH BCTDORICH
w JUHK pacrennit. 3aTeM HKVCOYKH PACTHTEABHON THKAHM OepeHeCHTH Ha
HHTHTEALHYED Cpely APYTOro cocTaBa, KOTopad ofecnedHBaeT pocT W pas-
RHTHE NOTHOUEHHBIX pacTerndil. B KoHOe KOHIOB TAKWEe pacTeHHA OLLIM
BLIPAIEHE] B BLRIACHHAOCH, 4WTO ECAHM HA MX JHCTEA TOCATHTE TYCEHHIL
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HACEROMEIX-BpeIATeNneii, TO, OTEEJAE PACTHTENbHOH THAHH ¢ GenxoM-TOK-
CHEHOM, TYCEHHIB NorubaioT. BamHo, ¥TO TOKCHH OHA3ANCA TAOEIBHEIM
FUIBKO JUTA HACEKOMBIX M COBepUIeHHO DesppeiHLIM AMA YOeN0BEKA H Celb-
CIEOX0IANCTREHHBIX HMHUBOTHEIX., ONHCAHHBIM BEINE OVTEM K HACTOALEMY
MOMEHTY VIATIOCh MOAVYHTE (PopMbl Kaprodens, Todaros, tabaka, pan-
¢, VETOHYHEBRIE K PAsHOODDAsHBIM CENbCHOXOIAHCTREHHRIM BPEIHTENAM.
Ipy aToM oronagaeT HeodXOIHMOCTE BO BHECEHHH XHMHUECHHX HHCSKTH-
OB, OT HOTOPRIX CTPAAAIOT He TOABKO NN, HO H MHOTHE MHBOT-
e HACRKOMBIE, 3BepH H NTHOE. CoHenmaiucTsl B 006JACTH MOJEKVIAD-
il GHONOrMH MepefalH BHHOCPAZY TeH MOpPO3oyCTOHYMHBOCTH OT AHKO-
pACTYIEErO POACTEEHHNKA KanyeTsl Opoxkonu. I[loxyuenne moposocTOHKOTO
copra 3aHAA0 Beero roj. OO0pMHO BbIBeJeHHe HOBOTO COPTA BHHOTDALA
manpMaer or 25 go 35 ner, opH sTOM TPASHIHOHHLIE METOALI He M03-
WVIAKRT NepeHOCHTE TeHBL OT ADYTHX DACTeHHH, He OTHOCALMUXCA K pO-
Ay opmorpaga. TpaHcreHHbBE PACTEHHA BRIPANHBAIOT BO MHOCHX CTPaHAX
smupa. Ha neperoM sectTe N0 pasMepy NOCeBHEIX naowmafeidl noa TpaHe-
reRHBME pacTeruAMH Haxogarea CIIA, Aprenruna w Kwurail. Boaeme
WRTO SEMJAH SAHMMAKT TPAHCTeHHBIE COMA, KYEYPY3d, XIOO0K, pamnc u
iprrofens,

Briny paspaboransl u apyrue cnocofbl BBejeHHA HOBOH HacTeICTHEH-
noil HRQOPMAIAE B KISTKH pAcTeHHl ¢ HCNOALIOBAHHEM TEKTDPHYECKHX
[REIPHAOE M TeHHOH DOVIOKEH, CTpeasomell @wacTHOAMMH MEeTANIa ¢ HaHe-
collHBIMH Ha HUX dparmentams JTHE.

[Meperot HOBBIX FeHOB B MeHOM SHBOTHRIX ObDecleudBAETCA DAIHEIMN
moerogamu. Henonnayverca smuxponpsexrnua JTHKE s aapo AHOeRAeTHH.
Bupychl MOPYT HepeHOCHTER YuacTKH uys:xepopnoit JTHK B wyasTHBRRpYE-
mie SMOPHOHAJLHEE CTRONIOBEIE KASTHM MMHUBOTHRIX. Takue HaMeneHHbIE
CTROIOBLIE KNETKH 3aTeM TPAHCIUIAHTHPYIOT B passuBalommiics smbpuon
U NOAVHAKT XEMEPHEIX SHHBOTHHIX., XHMepaMy OHH HASRIBAWOTCA OOTO-
My, UTO YACThE MX KJIETOK MNPOHCXOAMT 0T cODCTBEHHBIX KIeTOK amOpH-
nilil, 4 HACTE — OT MEMEeHeHHBIX TPAHCINAHTHDOBAHHBEIX KaeTok. IloToM-
1M TRAHCILTAHTHPOBAHHEIX KJETOK VHACTEVIOT B (MODMHMPOBAHHH MHOIHX
THAHER H OPraHoB XEMepHBIX MHBOTHRIX, B TOM 4HCAe H NOAOBREIX KJe-
oK. 2TO0 OTKPHIBAET BOIMOMHOCTE DOMYYEHHA NOPOJ TPAHCMeHHRIX M-
WOITHRIX, HECYIIHY XO0IAHCTEEHHO NOMesHblE NPHIHAKH.

& 1. Kaxne neponekTHBER OTEPBEBAKTCA B CENeKIHH B CBAIH ¢ OpHMe-
HEHMEM METONOB KISTOMHON HHmenepun?

® 2, Paccramupre o Meromax kiaerounodl ummxenepun. Kaxne peaymanTa-
Thi GLIAM NOAYUEHL! NPpH WX npuMeHesau’

# 3. llepeupcauTe OCHOBHEIE ONEPAUMH, MNPOBOAHMEIE ¢ KISTHAMH MH-
KPOOPrAHMAMOE, PACTeHHNA H EHBOTHBIX OPH HCOOALIOBAHHH TeH-
wolt uusenepun, K kaksw peayiaeratad OPHBOAMT Takaa pabora?



3aBoOJIIOLMS

Fraea X. PASBUTHE 3BOJIOIIHOHHBIX HIEN.
JNOKA3ATEJBCTBA DBOJIOIHH

DA — 3TO MCTOPHYECKOE HaMeHeHHe (opMbl OpPrAHHSALMH H
HORCHHSA BHEBEIY CYIECTE B DALY NOKONeHHE. JBOJOIHOHHAA Teopna
Juner offeACHENHe TOH COBOKYNHOCTH NPHIHAKOE, KOTOPBIE XApPAKTEDHIY-

WP HeE JKHBOS HA SeMue,

Hinppie CYIIECTEA OTIHYAET NODASHTENBHAN CAMKHOOTLE WX OPraHH3a-
1K, HIYMHTEIRHAA KOODOMHAIHA OTAEAbHBIX 4YACTEd B OpraHHaIMe, co-
PRICOBAHHOCTE  GHOXMMHYECKHR H  (PH3HOMOTHYECKHX peaknuil, VIHBH-
TEALNNH UeRecoobpasHOCTE HX CTPORHHA M NOBEIeHHS, AJANTHEHOCTL MX
HOHANCHHONE CTPATerHl M TAKTHKH H (QaHTACTHYeCKOe pasnoobpazme dopm
o DHKTepHE M0 4YeloBeRa.

ik pee aT0 BOsHHKAO? DTOT BONPOC BONHOBAJ YeJ0BEYMECTBO C ODeH-
neimpx ppeMen. Pasangpiie peaurid JaBatH ofHH H TOT He OTBET: Boe
ML MHBOTHRIX H pacTeHHl OwaM coTROpeHBl Borom, cnosHOOTL HX
CPUAHHEALEE M TOHKAA KOODAHHAIHA 4acTeil OpraHHaMa eCcTh }'ﬁl}.‘ﬂli"l‘&.'lb'
1o loKasaTensereoe Myapoctn Tropoa.

I} uactosuee ppema GOABIIHHCTBOG YHeHBIX VOEMHIEHBl, 9TO BCE MHO-
roofipaade SKHU3HEHABIX (ODPM, HACENAMIIMX HAIIY NIAHETY, BOIHHEIO B
JHEEYALTATE JAAHTENLHON NpPOLEccA JE0MIONHH, OCHOBHLIM MeXaHMIMOM
KOTOPOTe OB ecTecTBeRHBIH OTOOpD cavHAlHEIX HACKENCTBEHHLIX HAMEHE-
nwii (mytanuit). OcHoBsl coppeMeRHoll TEODHH SEOJHOIHH OGLLIH aa10e-
i BENHEHM aErasiickaM satypanumctoM Hapnzom Hapenaos,

§ 41. Bosnuxnosenue u pazsumue
IBONIOYUORHBLY npedcmasnenuil

lpeagnoceinkn spomounmonnama. [fo Mepe DAIBRTHA HAVEM CTAIH Ha-
KNNJIHBATECA JAHHBIE, DPOTHEOPEMAINHE HIee HeHIMEeHHOCTH BHIOB.

l'conoruveckre ncenefoBAHNSA TOKA3ZANH, 4TO MHSHB Ha Semie cymle-
CTHYMT HE HECKOABKO THICHAY J6T, KAK CUHTANOCE DAHBIE, 4 MHOTHE MHI-
JMON L JIET.

Buau uaiigienel MCKOTAeMBIE OCTATHH APEDHMY MHBOTHRIX H pacTe-
N, CXOAHBIX ¢ COBPEMEHHBIMH, HO B TO e BPeMA OTIHMANILMXCA OT
MUK 110 MHOPHM 0CcoBEHHOCTAM CTROBHHA. DTO MOTIO CBHARTENLCTBOBATE
0 TOM, MTO COBPEMEHHBIE BHAEl €CTh HEMEHEHHBIE NOTOMKH JABHO BEI-
MOPITHY BHAOB.

Ofuapymunock VIMBHTEALHOE CXOJACTED B CTPOSHHMM M B OCODRHEOC-
THX HHIMBHAVAJBHOND PAIBHTHA PasHBIX BHIOE JHHBOTHBIX. JTO cXof-
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0 VEASEIBAJIO HA TO, 9T0 PA3HLIEe BHIM B JAJSKOM OPOOLTOM HMEIH
ONIHX OPEIKOE.

Joonory H GOTAHHKH CTANTKHBAIHCE ¢ TPYOHOCTAMMH B PASIDAHHYEHHH
HUIOB W pasHoBHAHOCTENH. PaspaGoTAHHAA BeAMEHMM IUBEJCKHM YIeHEIM
Iapaom JisHHeeM cHeTeMa $HEOH npupons OGbINa NOCTROEHA N0 NOPHH-
Ny CXOMCTEA, HO OHA WMENa HePADXHHeCKYH CTPVETYPY M HABOJAHMIA
i MBICAE O POACTES MeAy OIHSKHMH BHIAMH JHHBRIX OpPraHHIMOB.

Auanmaupysa 5t (AKTLI, VUEHBIE OPHXOAWIH K BRIBOAY 00 HIMEHA-
CMOCTH BHIOB. ABTODBl 8THX NpPEICTABIEHHI pacCMATPHBAAH HIMeHeHHe
HMIJIOB BO BPEMEeHH KAk pe3yabTaT PASBEPTHIBAHHA (OT JA&T. +3BOAbBOs —
[EBEpPTEBAND) HEKOEro NpeiBaApHTe]bsHore zamiicaa Teopina, sapaHee co-
CIABIEHHOR OPOTrPAMMEl B X0/4e MCTOPHYECKOTO DasBHTHA. JTa ToMKa 3pe-
A IMOOVHHIA HAasEaHWe Jsonpyuorucmeroi. Takue BaTIAfE BEICKAIR-
i B XVII B, w B pauane XIX B, 3. Bodupor, B. Tere, K. Bap,
Upagm Japesue — aen Yapnaa Japeusa 1 oap. Oanako HE OJHH M3 3THX
VICHEY He MRPEI0HHI VIOBNSTEOPHTeNBHOrD 0fEACHCHHA, MOYEMY H HAK
MECNAAMCE BHARL

Dpomounonran Teopun Jamapxa., HapBonemyno HapecTHOSTE TOAY-
nia TeopHsA (paHnvscKoro yvaenoro fasa Batucra Jlamapea, B csoed
wnnre sPuaocofua soosernus, onviaukosanHoll B wadane XIX B., om
WACTAMBAT HA MHIMEHACMOCTH BHEOE. B nporusopedne ¢ rochoJCTROBAR-
HiEMH TOrdA BICJIHJIAMH .]'Iamaplc YTEEDHAAT, 4TO BCE BHOLI, BEIHYAA
IORERA, OPOHI0OWAH OT JpYyTHX BHIOB.

Dromwonaa, corracHo JaMapry, NpeacTABAANACE KAK HENPEDRIBHOE 00~
CTYIIATEIRHOE JBEHMEHHe 0T Husmux QopM #HaEn K Bmcmps. Ina obs-
WCHEHHA PAZHON CTENEHM COOMHOCTH CTpoeHNA, HalmogaeMmoil cpegd co-
NpPUMEHHEIY BHAOB, OH JOOVCHA] NMOCTOAHHOS CAMOIADOMHISHHE HHIHH:
npeykn Gonee BRICOKOOPTaHHAZOBAHHEIX GoDM 3apoidiHch paHBIIE H OT-
Ton MY DOTOMKEH VILIH JANBINE Mo IVTH OPOUpeccd.

Mexappzmor spomonen JlaMapk cuHTAI HSHAMANBHO IJAMOMEHHOE B
FIIKEAOM BHBOM OpPTaHHIME CTPEMISHHE K COBEDUICHCTRY, K NpOTpPECcCHB-
nomy passutiHio, Hak ® mouemy BOSHHEIO 270 cTpemiacHue, Jlamapk He
IFLRAICHA B JAXKe HE CYHTAA 3TOT BONPOC JACHVEHEBAKINHM BHHMAHHA.
Tawoil ke HIHAYANRHOH H He Tpedyiomed ofLACHeHHI OH CMHTAN CHOO-
CONBHOCTE MHBBIX CYIISCTE K AJANTHEHEIM NpHEIOCODHTENbHEIM OTBETAM
i MEMeHeHMA BHemHed cpegkl. JlaMapk, xak ® Oogaeadomese GoIBITNHE-
¢TI0 EBM0 COBpEMEHHHKOB, CHHTAN, 4YTO HIMEeHeHHHA, BOSHHEAKMIHEe Dog
WIMHHMEM Cpeibl, MOTYT NepelaBaTheA 00 HacaegeTsy. OH nmojaran, uTo
VeHJEHHO? VIPAXHeHHe OpPraHOB BEIeT K HX YBEEIHUEeHHID, & HeyIpam-
wene — K geresepandd. PeavKLHMio Ias Y KPOTOB OH CMHTAN CHeLcT-
it HX HeVIIDAMHeHHA B DALY DOKOJeHH.

JlupHHag med Eupados BosHEKEIA, 0o smeHnn Jamapra, xa-sa To-
'y, UTO OHH DOKOJAEHHEe 38 DOKOJeHHeM TAHYIH e BBepX, NEITAACH
JETATE JHCTRA © AEpeBbeB, TAKHM o0paszoM s VIDAMHALH IHes, H OHA
FEIOBIAACE Bee LaunHHee u gaupgee. [pumep Jlamapka ¢ supadom ob-
CYHLAACA MHOPHME ABTOPAME: OJHM HAXOIHIH €ro yoeguTe ILHEIM, ADY-
M OOpOBEpPrangH eroc HAa TOM OCHOBAHHH, 4TO H3MeHeHHA NPHIHAKOB,
npuofpeTeHHEse B TeueHHe JKH3IHH, He HacaeayoreA. Ho mouemy-To Hu-
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KAl BATHCT JAMAPK (1744—1829) — dypaHIy3-
Vil SCTRCTROMCOBITATEN, 30000T, GOTARHK, Nane0HTo"
. W MOHECT, TIpeanosnn TEpMHE «GHOIOTHAS: .
WiepIae PRSACAR FHBOTHELX HA IO3BOHONMHLX H e
e LY, CO3AAN Oel0CTHOE ABOJIHIHOHHOE Y8
e, Do yOeMECIeR B HACAEAOBANHE npHOOpeTeHREX
(TELHIFIT T

o e ofpATHI BAHMAHHMA HA TO, 4TO el BHTAHVTE COOCTBEHHBIMH
Sty ADCOITHD HeBOIMOHCHO.

Tiucum obpason, Jlamapk OsLT DEPBRBIM, KTO NpefacHn] passepHyTYIo
oL L mpancifiopruIsd < HIMEHASMOCTH BHAOE. QOpuako Opesio-
cellligil MM MEXaHH3M 3BOAINMH 0B HACTOABKO YMOIpHTENEH, HTO
perperill PESKoE  HelmpHATHEe GOOLOIMHCTEA OHOJONOB ero BpeMeHH H B
WHUTHOI Mepe CHOMOPOMeTHPOBAT caMy HAeH SBOJTHOIHME.

e |, Kaxwe nayuHbie OTHDBITHA EVII—XIX B, npHeeld K BOGHHEHO"
ACHAK HAeH 00 ASMeHAEMOCTH Brmos?

e 2. B uem cymHocTh spomonuonaoi Teopun Jlamapeat

» 3. Memonsayd SHAHHA SAKOHOB TEHETHRM, AOKAMMTE HEBOIMOMHOCTD
HACNEAOBAHNA NPHOOPETEHHLIX TPHIHAROE.

§ 42. Yapna Hapeun u €20 meopui
npoucxoxdenun 6udoe

Howann w Tpyas Y. JMapeuna. Yapaa Japeas poguics 12 despana
[HOB 1. coMbe spada. Bo Bpemsa ofydueHHS B YHHBEPCHTETAX Baunbyp-
p o KemGpugpea Jlapsus  TOJYHE raybokue 3HaHWA B OBJIACTH 300J0°
I"'MM 5 MrrNHEEHR W FecJdoriaH, HABRIKM H BEYC K ILTEBRRIM HeCcHenoBaAHK-
am. Bosasiye pont B (DOPMHDOBAHHH €T0 HAYHHOTO MHpPOBOIIPEHAA Chi-
PPN KHATAE  BEAAKINerocd amprauiickoro Teonora 4Yapnsa Jlaitens
sllpunnains reonorais. Jlalens YyTBepHUIAL, yTo coppeMeHHBIE 0OJHK
Mo CIMALIBATCA TOCTENEHHO T[OJ BAHAHHEM TEX e eCTECTEEHHBIX
e, wro aeieteyior u cefivac. Jlapsux GLIN 3HAKOM © ABOJOIHOHHBIMH
wuesmu Sdpaasa Jlapewsa, Jlamapka B ApPYIHX PaHHHX ABOTHIHOHHCTOR,
O ONM e KASATHCH eMy yheanTensHbIMH. Pemiamomiy OOBOPOTOM B €ro
cyAnBe CTARO KPYrocBeTHOE MyTellecTEHe ma xopafine «Buraes (1832—
18:47). o coopam caMoro NapeuHA, B Xoje 3TON0 OYTEMIECTBHA HA He-
G NPOR3BEAR CAMOE CHIABHOE BneuaTnerne; «1) OTKPBHITHE THIAHTCHHX
MEKOIAEMEBIY HHBOTHEIX, HOTOPBE GBLIH MOKPBITH DAHIEPEM, CHOAHBIM
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MAPJI3 JAPBHH (1809— 1882y — anranfickeil Ha-
rYpATHET, GCHOBATETR YUeHHA 0 NPOHCKOEAEHHE BH-
AfE MYTEM eCTECTBEHHOTO orhopa. OCHOBHEIE B0
nionEse TRYABE: +«[[PpOMCXOMIEHIE BHAOE MyTeM ec-
reerpendore  orbopas, «MHamenesHie AOMARIHEE
WHBOTHEIE H EYALTYDHBEIX pacTeRMid Noj BIHAHHEN
womamAnsanas, +[IposcRomIeHIe WeNoReKa H moe-
qomoii oThops, «BEpAEeRHS apMoiuil ¥ uel0BEHA W
IKHBOTHEIX ®.

¢ MAaHIHpeM cOBpEMeHHBIX GpOHEHOCILEE; 2) To ofcTOATENBCTRD, WTO o
mepe TMPOABHXEEHUA [0 MATEPHKY [Osxmoii Amepury GIHIKOPOACTBEHHBIE
WHOB EHBOTHBIX 3AMEINAnT OQHH apyrux; 3) Tor Qakr, HWTO GuHAKOPOIL-
CrREHHBIE BB PASAHUHBIX OCTPOBOD TajJanaroccKoroe apXxHmelara HesHas
GHTENBHO OTIHYAITCA ApYD OT Apyra. Brino OuUeBHAHO, 4TO TAKOTO po-
it hAKTHI, TAK JKe KaR M MHOTHE ApyrHe, mMosHe OBLIO o BACHHTE TONE
cr MA OCHOBAHHH NpPeIIOJI0KeHHA, HTO BL TOCTENEHHO HIMEHAIHCE,
1 npobaesa 9Ta CTANLA npecnejoBaTh MEHH®.

[lo BosppaIleHHH M3 TUIABAHWA JlapevH HAYHHAET obAYMBIBATE NP0~
fuleMy TPOHCXOMIEHHA BHAOE. Ou paccMaTpHBAET pasHbIe HIEH, B TOM
qHCie HAew .T[BM&;II{H. H GTE.&DI‘BET HX, TAK KAk HH OJQHA H3 HHX He
paeT obbAcHeHRA arTaM NopasHTeNLHOH npucnocobIeHHOCTH FMUBOTHBIX
W pACTEHHH K YCAOBHAM HX obwranus. To, YTO PAHHAM JBOIIOLHOHNC
raM  KA3anoch HOHAYANLHO 3IAJAHHBIM M He TpeGyomM o0 LACHEHMIT,
UPeACTABILAETCA IR [apBHHA CAMBIM BAJKHBIM ponpocod. O cobupaer
JiHHbE 00 HIMeHYHBOCTH SHPBOTHRIX M pacTEHHl B mpHpoge H B YOIo-
pHAX OJOMAITHHBAHMA. Yepes MHOTO JIET, BOTTOMMHAR, KK BOSHHENA €ro
veopus, [JApBHH THCAT: s«Bexope A MOHAN, 4TO EpacyroibHbIM KAMHEM
yenexos WenoBera B CO3NAHHN NONE3HLIX Pac FRHBOTHEIX M pacTenuii 6L
wrivop. OpHako B TeMeHHE HeKOTOpOre BpeMeHH /A MEHA OCTABAIOCE
eaiigodl, KaxknM obpazoM orbop Mor DLITh NPAMEHEH K opragasMan, MHH-
HYNIMM B €CTeCTBEHHBIX YCAOBMHIAXS. Kax pas B To BpeMa B Anpaun Oyp-
Hie oBCYIKAATHCE WeH auraniicroro yuenoro T. Mankryca (1766—1834)
(1 BOAPACTAHHH B reoMeTpHYecKoil MPOrPecCHH YNCACHHOCTH fromyaanmii.
13 opradpe 1838 r. A NPoYHTAN kuury Mansryea «0O HAPOAOHACETE
unie, — npogomsaer Japsud, — H Ak KAK, GAArogapa NpopoiEd-
ebpHEIM HAGAWOAEHHAM HAL 00pasOM AHIHH sHMBOTHBIX M DACTEHHH, f
fiL XOPOMIO NOATOTOBIEH K TOMY, qrobbl OIEHATE 3HAYEHHE [NOBCEME®
CTHO  TPOHCKOAALE Gopebel 3a CYIIECTBEOBAHHE, MEH#A cpaay nopasznia
MEICAE, 9TO TQH TAKHX }’CJTGBHHK 5J'IB.I'DI'I[JH.F|THHE HAMEHEHHA AOJTAHbI
WMETh TEHASHIIHE) COXPAHATLCH, & HefIATONPHATHERE — VHHUTORATECH.
PeayasTaToM STON0 H AODKHO GLITH OOpA3OBAHHE HOBEIX BUJOBS.
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AJNMDPEN ¥VOJUJIEC (1823—1913) — anrauficknil @a-
TYPATHCT, BRICTYIHBIIME ogHoBpeMerno ¢ Y. Jdapounosm
HEZABHCHMO OT HErD © TeOpHel ecTecTEEHHOTO OTOOpA.
Brec Gonemod Bena) B OPOTATAHIY JADBMHHAMA H ero
PAIEHTHE.

Wi, mpea o npoMexosgeHHd BHIOE IYTeM ecTecTBeHHOro orhopa
wnniiiiaa y Iapeuma B 1838 r., wo onybankoeada oma OBII8 TOJLKO B
[HHY r. npu apaMarTHdecknx oferoarenncteax., B 1858 r. monomod am-
Unnileni yuenstit Anngipen Vonnee npucaan Japsuny pyronnck ceoeil
rrni o) TEHOPHIHK PASHOBHAHOCTEH K HEOrPAHMUEHHOMY OTEJIOHCHHIO

FI' PO HAYATBHOMD THIOA®. BTE CTATEA ﬂﬂﬂel)?ﬂﬂ&& HINHEHHEe HOeH I'Ip-ﬂ-
XN HEA BHAOE TYTeM ecTecTBeHHOMo orbopa. Japeus Gnin roTos oT-
CENTRES OT OVOAHKAINE CBOSTO TPYIa, OJHAKO ero Jpyvaka reogor Y. Jlagi-

e n Borauuk ', I'ykep, xotopeie gasuo smann ob wmaee [lapsumea n
HIOMUJIHCE € TPeABAPHTEIBHBIMH HADDOCKAMMY ero KHUPH, viequin yae-
Wi, sro obe paBoTe gondHE GbITE ONYONHKOBAHB O4HOBREMEHHO,

Kuura Hapeuna «Ilponcxomienie BHAOB NYTEM eCTECTEEHHOTO OTHO-
mi, Wi Coxpanense DIATOOPHATHHIX pac B Oophbe 34 MHIHRs BEIIIA
1858 r., ¥ ee vemex npessomen Bee osmuaanus. Ero nges seomonmnn
T[T CTPACTHVIO DOLIEPMEY OOHHX VYeHBIX H MECTEYID HPHTHEY
pyrux. Dror u nocaeayviowue tpyaw dapeuea sHaMenenus MBOTHBIX
| pRCTeHNE OPH O0MATNHHABAHKN . «[IpoHCXOoMIeHNe YeIoBeKa M moJo-
il orfiops, «Bripasienie aMonui y Yel0oBRKA H MKHBOTHRIX® HeMelIeH-
4 JHHETEe BRIXOAA CTAHOBHJAHCE EEC'I‘L‘E.‘IIIIE}}HM}I H HNepeE0iHIHCE HA MHO-
e sisawi. Ipumedarensuo, aro pyeckuii nepepon waurn Japowoa «Ha-
WHCHHA MHBOTHRX B PACTEHHNE OPH OQOMAIIHABAHHH+ OLIT ONVOIHEOBAH
LI, YeM ee ODMPHHEAJNBHELL Tewcer. Brigawommumiics pycexnil najeoH-
onor B. 0. HopanepcHuil DepeBogmn Ty KHHMY © HRJATEILCKHX Ipa-
o, npejocTapienapx emy JlapBuBoMm, B DVOAHKOBAA e¢ OTAeIBHBIMH
wmnyeramyd. Y. Japepn yvmep B 1882 1.

U-.-.uumlw.: NPHHIHNED 3B0MUHOEHOE Teopuu Y. Japeusa. CyliHOCTh
APHUNOBCHOR HOHOETIHE SBOMIONHK CBOAUTCH K PAAY JOCHYHEIX, NOpo-
CPHCMBIKY B SKCIEPHMEHTE H NOITEeDMHIEHHBIX OTDOMHLIM KOJHYeCTBEOM
MKTHUMOCKHY JaHHBIX MO0 EHMI

. B npejenax Kamooro BHAA JKUBEX OPraHH3MOE CVINECTEVET OT-
oMiLi - pasvax  undusudyasenol nacaedomeennoll UIMENNUSOCMU TIO
LGOI HYECKHM, (PHIHMIOMHYeCKHM, DORSISHHSCKHM M JA00bM Apyram
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HpHaHAKAM. 9Ta HIMeHYHBOCTE MOMET HMEeTh HeNnpephiBHLIN KoJawdecT-
BeHHBIE HIH OpephIBMCTHIA KAYMECTEEHHBIN XapakTep, HO OHA CYIIECTBY-
o1 peerga. Hepoamomcso obHapy:#eTeE OBYX ocobell, coOBepOIcHHO HIEH-
TUYHEIY [0 COBOEVIHOCTH IIDH3HAKOB.

2. Bee MUEBBE OpraHusMbl 00Aa0810T cnoCOOHOCTRE) K GRICTpOMY YBe-
nuvennio uncaennocTn. dapeud nHeak: sHe cyinecTever HH OfHOTO He-
WAIOYEHHA M3 OPABHIA, COTJACHO HOTOPOMY miofoe OpraHHYeckoe cyile-
¢TBO ECTECTBEHHO DASMHOMASTCA B TaKoH HporpeccH#, 4ro, ecnin 6m OHO
e NOABEPraaochk HerpefieHH), NOTOMCTEO OJHOH Daphl MOEPHIAC OB BCIO
HeMITH S .

3. HMuzneHnsle pecypekl Ansa modoro BHAA KHBRIX ODrAHN3MOE OIpa-
WHUeHHE], W TOTOMY OpH 0ONBIIOM NPOM3BOOCTREe ocobeil MOMMHA BOd-
wnKaTe fopefa sa cyuwecmeosanue aubo memay ocolaMH OZHOTO BHIA,
A0 Mexy ocobAMM pDAZHRIX BUAOE, AHb0 ¢ OPHPONHEIMH VeIOBHAMH.
B momaTHR «Goppba sa cyvimecTBoBaHHes JlapBHH BRIIOYHA HE TOJABKO
cobeTeeHHo Bopeby ocofim aa EaHk, Ho B Dopeby 3a yemex B obecnege-
UM cefd OOTOMCTBOM.

4. B yenopHAX HAnpameHHoH OopeOB] 34 CYLIECTBOBAHHE BEUKHBAKIT
W AAKT NOTOMeTEO Hanbodee NpHcoocobaeHHBIE ocobM, HMeWINHe Té oT
KAOHEHHA, KOTOphle COVYAlHO OKASANHCE AJANTHBHBEIME K JAHHBIM Yo-
JOBHAM CDReabl. JT0 NPHHEOHOHAIBHO BAMHBIA MOMeEHT B ApryMeHTALHH
Jlapeusa, OTKIOHeHHS BOZHHEAWT He HANDABIEHHO — B OTBET HA Oeii-
CTEHE Cpenbl, a cavdaido. H cavdaiiHo e oKaskiBaTCH HOJAe3HbIMH B
KOHKDETHRIX venosmax. IloToMKH BeIHBMEH ocobn HAacnenywoT nojes-
noe OTKJAOHeHHe, NO3BOMHEBIIee BRIMHTE HX NpPEeIKy, M Gaarofapsa aToMy
oKasEEBATCA Oogee NpHeNocoDNeHHEIME K JaHHOH cpefe, dem Jpyrae
NPpEJCTARBMTENH DOMNYIAIIHH.

5. BbIKHMBAHME H [PEMMYIIECTBEHHOE DasMHOHKeHHe OpHcnocobien-
unix ocobeit lapeun massan ecmecmeenuwm omboposn. On nucan: «Kan
CeNeEIHOHep, NPOCMATPHEAR ThICHYM ocodeil, oTOMpaeT M pasMHOMAET
HeMHOIHX JYyUIITHX HPGHSEO.II.HTE.HE:E‘ oDIAIANIHY HHTEDECYIOMHMHK ero
PHIHAKAMHE, TAK H eCTecTBeHHBI oThop eMe[HEeBHO M eMevMacHOo pac-
CIeIVEeT [0 BCEeMY CBETY Melpdalilniue HaMeHeHH#A, orhpachiBad AYpHEE,
COXPAHAA M cAarad Xopomine, paboTad HecJABIIIHO M HEBHANMO, rAe Bbl
M Korga Obl HH NDpPeNCTABIANCA TOMY cayuail, HAJ COREDIISHCTBOBAHHEM
Ka#oro OpraEMYeckore CYINecTEA B CBASH ¢ YOAOBHAMH ero SHHIHH, op-
FAHNYECKHMHE H HeopPraHHYecKHMH .

fi. EcTecTReEEN oTOOp OTAEIBHBIX HIOAHDOBAHHLIX DAIHOBHAHOCTENR
1 pasHBX YCAOBHAX CYINECTBOBAHHA NOCTENEHHO BENET K DACXOEIeHHED
(Fueepzenyuy) NPUIHAKOB STHX PAJHOBHAHOCTRH H B KOHEMHOM CHETe K
HUAOOGEFOBAH LK,

Ha srux noctyaatax, DeavOpedHRIX ¢ TOYMKM 3peHHA JOTHKH W IOA:
KpeILIeHHRBIX OTPPOMHBIM KomIHdecTBOM GakTOB, OBL7A CO3JAHA COBDEMER-
HAA TEOPHA JBOJIOLHH.

Cnapuas zacayra lapBHHEA B TOM, YTO OH VOTAHOBHJ MEXAHHIM 3BO-
NIIAH, OOLACHAKIIHE Kak MHOTOODpAZHEe MMHBEIX CVIIECTB, TAK H HX
WIVMHETENBHYID UenecoobpasHoeTs, NpHeOocofNeHHOCTE K VCAOBHAM CY-
IIECTROBAHHA. JTOT MEXaHHaM — Rocmeneribil ecmecmeennmi ombop
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CAOPNHTNMY  HEHANPAGTENNBLY HAcAedemaeRimY UIMeHeNUll: oH He ©o-
AUPHIMT HHKAKMX JOOVIOEHEHH O HeNO3HAHHBX HIH Heno3HABAEMbIX
o,

BoinmHKHOBEHHE CHHTETHYRCKOH TeopHH sBomwonuH. [IpoGoema macne-
JuruiHe HaMeHeHH Gbia KamodeBod AnA cyviabbbl apBHMHOBCKOH TeopHH.
o spemena JlaperHa rocnogcTEORANH NPEACTABACHWA © CAMTHONH Hacnex-
crienuoeTd, HacnegersennocTs o0BACHANACE CAHAHHEM «KpOBeis npem-
ey popu.  «KpoeHs pogureneit cMemMBaIOTCA, JABAA NOTOMCTEO ©
MO YTOYHBIME NpHaIHakaMy. HmedHo ¢ 9Toll NOIHIDHH BRICTYIAN Ipo-
run reopun Hapeuna aguabyprexkuii maremarur . menswn, Ou cuw-
i, 1ro oTGop GNATONPHATHRIX VENOHeHWH HEBOSMOM(EH, TAK KAK NpH
CIPUIIMBAHRYE  OHH  PACTBOPANTCA, pa3baBidlored, CTAHOBATCA npeHed-
pesiHMO MAfBIME M, HaKoHEN, HedeaarT poece. Jlapern, woropwiii na-
Husl OTEeTH! HA GONBIIMHCTED BOIPAMKEHHN NpPOTHE cBoell TRODHMH, BRI-
ANMIYTLIX EU'0 COBPeMEHHHEAMM, 3THM BO3apaskeHueM Obl [OCTABJEH B
TYITHIL,

Bumxon M3 aToro TYOHKEA JABATA TEOPHA KOPOYCKYIAPHOH, OHCKpeT-
HON HACIEACTBEHHOCTH, cosfgandas [peropom Meugenem (1822—1884).
HacneperpeHOCTE AHcKpeTHa. Kaxmanifi pognTens nepegaer CROSMY IO-
TOMEY OJHHAKOBOE KOJHYSCTEC TMeHOB. ['eHBl MOTYT DOJABAATE HIH MO-
AMPHIHPOBATE TPOABNSHHA APYIHX TeHOB, HO He cnocolHBl Ha3MeHATH
HipopMAURE, 3anHCAHHYE B HEX. HBade ropopsa, reinl He HSMEeHANT-
il NpHE COHAHHK C APyraMH reHaMH H IIEPE,II,&IGT{}FE {'..."I;EJ],}"H]].LLEMH IIOEO-
Jendie B Toil e dopme, B KAKOH OHM NONYUCHEL OT NpejsAVILers (oM.
% 27 — npuBoHn 4HcTOTH raMer). B caydae HemoaHOrO AOMHHHDOBA-
HUH Mbl AeHCTEMTEIEHO HAGIIOAAEM ¥ HOTOMKOB IePBOTO MOKOJIeHHA Npo-
MUHCYTOMHOES NPOABISHHE NpH3RaKoe pogureneii. Ho so sropom B mocne-
AVIWOIHE NOROJIEHHARX POAHTENRCKHE NPHIHAKH MOCYT BHOBER NPOABMTE-
B HEHIMEHHOM BHOE.

B 20-x rr. XX cToneTHA NpOM3Omien CHHTe3 IADBMHHAMA M TeHe-
THIRH. Pelmmaminye pofis B OCYHIECTEISHHH 3TOT0 CHHTesa CHITPAT BBLIA-
wniiica oTedecTeeHHBNHT redetus C. C. Yersepuxor. Ha ocHoBaaun ceo-
mx pabor no aHanHay redHooHLA OPHPOAHBIX OONVAAOMAI OH OpHIOeT K
HOHHMAHHK MEXAHHIMOR HAKOMASHHA M DOAIepHEAHHA HAAHBHIYAIbHON
HiamMeHuHBOCTH, B pganeHeiimem 2Ta JHHEHA DOOYJIANHOHNHO-TeHETHYECKHX
HECIE0BAHRH Nponecca SBOMIONHE DLUIA NPOJOIMeHa B TPYAAX ero no-
cacponnteneii H. B, Tumodeena-Pecorerkoro u @, I'. Jobfpmaneroro. On-
novpemenuo ¢ C. O, YeTBepHKoBRIM K CHHTeZV HAeH KOPOIYCKYJIADPHOH
PONETHEN ¢ RIACCHYSCKHM AapBHHHIMoM opsinad P. Pumep, Tx. Xoa-
aciin u C. Pajit. Kpyosumii sxkaasg B OpMHpOBAHHE cOBpeMEHHOH CHE-
TPHURCKOR  TeOpPMH  9BOJIONHM  BHecAH cucTematHks O, Mailip =
Jine. Xarcnu. Teopua ecrecTeeHHoro orfopa OEIA PAZEHTA B TPYAAX BRI
Junoinerocd oredecteenHoro yaexoro M. M. HImansravaena. OcHOBR aKo-
Ao, Buoreorpadan, dumorenerHHeckoll CHCTEMATHRH M oTonordl  (Ha-
¥YIKH O [OOBEOEHWH MHBOTHRIN), JANOXdeHHBEe B Tpyaax Jlapemsa, paspm-
AHCE B CAMOCTOATENbHBIE HAVEKH H, B CEOH OYepefh, BHECIH BaskKHeHmmi
RN B (POPMHPOBAHHE COBDEMEHHEIX TPeACTABASHHE O nyTAx, Mexa-
HHIMEX M JAKOHOMEPHOCTAX JBOJIOLLHH.
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@ 1. Kappe wabmogeans npeeens Japensa ¥ Meicay of #oMeHAeMor-
T™H BEMA0E?
2. B wem aammwouasTca cyimHEOCTE Teopun Japeuna? lem oma cxon
HA ¢ Teopuen JlaMapka ® 4eM OTAHYASTCA OT Hee?
3. B uem anavenne sakoHos MeHIeAA I8 NMOHAMAHMA MeXaBHHIMUOHE
SBOAROITHE T

§ 43. Horaszamenscmea asonroyuu

CoBpeMeHHAA Havea obnagaer o4YeH:R MHOPHMH (QAKTAMH, OOKAILIEA-
WOIMMH CYIIECTEOBAHWE SBONIIAOHHONO NOpolecca. JTO AaHHbie OGHOXH-
MHH, TEHEeTHKH, sMOpHONOrHH, AHATOMHE, CHCTeMATHMEH, OHOoreorpadmmn,
NATEOHTOAOMHH H MHOTHX JAPVIHX AHCIHILTHH.

JIokasaTeabcTBa eNMHCTEA NMPOHCXMGEICHNA oprauudeckoro mupa. Bee
OpraHuaMel, GVIE TO BHPYCLI, GARTEpHH, DACTEHHA, JKHBOTHEIZ HIH IpH-
fikl, MMEKT YIHBHTEILHO OIHSKHI aJeMeHTADHEIH XHMHYECKHH COCTAB.
¥ Beex ¥y HEX ocofo BasKHYIO POAb B JMHIHEHHBIX ABJIeHHAX HrpawT Oen-
M W HYKEJIEHHOBRIE KHCAOThI, KOTODHIE NOCTROEHE M0 e0HHOMY MPHHIIH-
iy ¥ M3 CXOOHBIX KOMOoHeHToB. OcofeHHO BaXHO OOAYEPKHYTh, 4TO Bbl-
COKAd CTENeHb CxoAcTea ofHAPYRHBASTCA HE TONBKO B eTpoenuy GHoao-
PHUSCKHX MOJEKYA, HO ¥ B crnocole ux dyernuoHWMposaHuA. [IprHOMNDm
FOHETHYECKOTD KOAHPORAHHA, OMOCHHTe3a GeNKOB M HYHEJEHMHOBEIX KHC
aor {em. § 14—16) egupel gas BCEro MHBOrO, ¥ NOSABAAKINEro Gonb-
MHHCTEA OPraHHaMoE B HAYECTBE MOMEKVJI-AKKYMYJATOPOE SHEPrad M-
noskayerca AT, onnmraxoBb Takike MeXAHHIME DACHISINIEHHA CAXAPOR
1 OCHOBHOW SHEPreTHYecHHH [IHED KIeTKH.

BoApIUMHCTED OPraHMaMOB HMEeWT KierouHoe crpoenme. Kietka —
OTO OCHOBHOH +HHDOHYHK: 3H3EH. HEe crpoenme M QYHEUIHOHHPOBAHHE
ouelb CXOOHB ¥ pasHblX opraddaMos. Jlenenmne RKaeTok — MHTO3, A B
HOIOBEIX KJASTHAX — Meiloi — OCVINECTEAAETCH OPHHUHNHANTLHO OJHHA-
KORO ¥ BOSX SVEADPHOT.

Kpajine manopepoATHO, 4To0B TAKOe YAMBHTENLHOE CXOJACTED B CTpO-
CcHEH | (PYHROHOHHPOBAHWH JKUBBIX OPPraHM3MOB OBIIO CAEACTBHEM CHy-
uaiiHore coBnageHns. OHO pesyabTAT ODIIHOCTH HX OPOHCXOMIEHHA.

JmbpuoaoraueckHe JOKA3ATENLCTBA SBOMIOUMH. B Donesy ssonsounu-
GIHOTO NPOHCXOEIEHHA OPPAHAYeCKOrD MHpPa TOBODAT JaHHBIE amOpHO-
JIGTHH.

Pycernit yaennii Kapn Bap (1792—1876) ofHapy#uil NopasHTeILHOS
CXOACTEO 3APDOALIINeH PAITHYNEX NoZBoHOYHEIX. OH nHcan: «3apojfeIinH
MIASKONUTAKINER, TTHI, AEPHI H SMeH B BBICIIEH CTeNeHH CXOOHEI
sesny coboill HA CAMEIX DAHHHX CTAOMAX KAK B LeJOM, TAK H OO0 COO-
coly PAsBHTHA OTAeNBHMX uacreil. ¥ MeHA B COHPTY COXPAHAKTCA JIBA
MASIEHBKMY JAPOABIINA, KOTOPRIE A 340BI MOMETHTR, W TENEDL # COBED-
NIEHHD HE B COCTOAHMH CHAZATH, K KAKOMY KJaccy OHH HIPHHALIeHAT.
MosceT GBITH, 9TO AMEPHILI, MO:3eT OLITE — MaleHbEHE NTHIIE, 8 MO-
meT DRITE — U OUeHE MANSHEKHE MICHONHTAIIIHE, 10 TOMo BEJAHKO
¢XOACTBD B VCTPOMCTBE TONOBR W TYJIOBHINA ¥ ATHX KHBOTHHX, Hozeu-
nocteil, BOpoues, ¥V aTHx sapoaeimnedi eme #er. Ho ecan 6w gaske oHM
M OBIJIH HA CAMEIX PAHHHXY CTAAHAX CBOErO PAsBHTHA, TO H TOTOA MBI
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I HE Y3HAIH OB, DOTOMY YTO HOPH AOEPHI H MICKOTHTANH,
EPLLiLg W HOH IITHIL, 4 TAKXEe DYKH H HO'H 4YeOBEKA PalBHBAIDTCA H3

ool ¥oToil e ocHOBHOH (hopMBIs,
I Gogted NOZAHKEE CTAIHAX PAZBHTHA pPasiHdddA Medcoy sMOpHOHAMH
VICINPIHBAOTCA, DOABAAKTCA NPH3IHAKH KJAACCA, OTPALA, CeMeilcTEa

tpoe. D). M. JlapeHH PACCMATPHBAN CXOACTRO PAHHMX CTagHil OHTODe-
KL Y PASHEIX NPefCcTABHMTENEH KDPVIHBIX TAKCOHOB KAK VHASAHHE HA

Nx NPOUCEKOAIGHEE OVTEM IBRONILHH OT obmux npenkos. CoBpeMeHHbIe
UTEPLITHA B 00JacTH FeHeTHEM DPA3SBUTHA [DOATBEDIHMIN JADEHHOBCKYE
eiinoveay. Belio mokasano, HADpHMep, YTO BAXKHENIIHE NPOLECCHl DPAaH-
HerD OHTOMEHESA ¥ BCEX NOSBOHOUHEIX KOHTPOJMPYIOTCH OQHHMH H TeMu
wie renamu, Boaee TOro, MHOTME H3 3THX IeHOB-DETYAATODPOB ODHApPYE-

sqmanid®

i
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fue. 53. Cpassenme paioHOR AKTHBHOCTH TeHOR, HOHTPOAMDYIIINK PAsERTHe
HEPEHOR CHOTCMLI ¥V ADO3OHITE B MBIILN

A R T T A SR R A R i T AT

F AT

MepegHWi Moar CrUHHaRA HEPBHARA NNACTHHKA

HEl B Y GecnosBoHOUHEIX (depmell, MOANOCKOER M waenuncroHorumx). Ha
pHeyHEe 58 NOKAZAHE] paloHBE AKTHRHOCTH PeHOB cemefictBa Hox Bo
npeMA (POPMHPOBANMA HeDPBHOH cHCTeMEBL Yy gpoaodmnst u smenun. [To-
craenHHEd o0mMER Opefiok 3THX ABYX BHAOE JKHEOTHRIX CYHIecTBOBAX Oo-
aee 500 man mer wasax. Heemorpa Ha #T0, ¥ MBIIE M ¥V Apo3odiib
COXPAHUIHCE B OCHOBHOM HeH3MeHHBIMM He TOMBKO CAMMH TeHLI-Deryiif-
TOPEL, HO H NOPAAOK WX PACHOIOMEHHA B XPOMOCOMAX, M IOCHAE]0BA-
TEABHOCTE MX BRAKMEHHA B OHTOTEHE3e, H BIAUMHOS NOJOMeHHe paiio-
HOE PAZBUEBAIOINENcA HepBHOH CHCOTEMEl, B KOTOPBIX 3TH PeHB AKTHBHBL.

Mopdoaorndeckne JoKazaTeARCTEA 2BOJOUHK. Ocolyio NeHHOCTh A0A
AGKHAIATENLCTER eNHHCTEA NPONCXOMHJIEHHA OPraHNYecKOrs MHpPA [pe-
cTABIAIOT DOPMBI, couderalminMe B cefe NPHIHAKH HeCKOIBKHY KDPVIIHBIX
CHETEMATHYECKHX efuHui. CymecTBoBRaHHEe TAKHX OROMeXYTOUHEE dopm
VEASEIBACT HA TO, 4TO B NPEMXHHNE TeoJOrHYECKHE ST0XH HHTH Opragps-
MBI, HABIAKINHECH POLOHAYAJBHHKAMH HECKOJABKHX CHCTEMATHYECKHX
rpynn. HarmaapelM OpaMepoM sToro MOMeT CAVHHTh OSHOKIETOUHELR
OPraEMEM SBIUIEHA 3eleHad. OHa OJHORDEMeHHO HMeeT NPH3HAKH, THIIHY-
HbIE LM PﬂCTEHHﬁ (XIOPONAACTEl, CHOCODHOCTE HCNOIBI0OBATE VIaeKHC-
AR raz) B 408 OpocTeRIINX EHEOTHRIX [MTYTHEH, CBETOUVBCOTBHTEIb-
B PR30k B gasme nogobue poTOBOTO OTBEDCTHA).

Eme JlaMapk Beea geleHHe MHBOTHLIX HA MOIBOHOMHEIX H DecroaBo-
noyHeX. Joaroe BpeMs Memay HHMHM He ofHADYIKHBAIH CEAIVIOMHX 3Be-
HLEB, MOKA HCCJHeQoBAHHA oTeqecTBeHHoro yaexHoro A. 0. Hosanesckoro
e VOCTAHOBHIH CEAIE MeHAy aTHMH rpynoaMmy susoTHbix. A. 0. Kospa-
NeBCKHIT MOKAZAN, 49T0 THNHYHOE HA NepBbH Barisj DecnossoHOYHOE —
CHAAYAR ACIIHIMA pasBMEBEAeTeA M2 cBoDoAHOMAABaOMEeN AnunaEH. OHa
HMEET XODAYV ¥ OMeHb CXOOHA ¢ JNAHIETHHKOM, NPeJCTABHTENeM, KAK TOr-
AN CHHUTANH, No3BoHOUHBIX. Ha ocHoBaEHM TakHx HeoonegoBaHED BCH
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FpYINY HHBOTHBRIX, K KOTOPHM NPHHALJNEHANH H ACHUAHH, NPHCOeTH-
IH K MO3BOHOMHEBIM H LANH 3TOMY THOY HAHMMEHOBAHHE xopdoantx,

CHAde MEeHIY DasHEIMH HKJIACCAMM JHHMBOTHBIX TAKIHE XOPOUIO MJLAH-
CTPMpYeT 0DIHOCTE HX OpoxcxosmieEnda. Hilnexnagyvmpe (Eanpumep,
PRIJIHA M YTHOHOE) MO paay ocobennocredl ceoeil opranmsanuu mpome-
MYTOUHBL MEMAY PeNTHIAHAMH M MICKONIHTAIMIMMH.

Urpoenue nepeaunX KoHEYHOCTEH HEKOTOPHX NO3BOHOMHMX (puc. 54),
IHIpUMep JacTH KHTA, AeNLHHHA, Janbl KPOTA, KPLUIA JeTy4Hel MBI,
Al KPOKOLHAA, KPBEAa OTHIL, PYKH 4YeJ0BEKA, HECMOTPA HA BBIIOJ-
Helne ITHMH OPraHaMH COBEpPIICHHO DASHBIX PYHEUEE, B OpHHUANHAIL-
ey ueprax cxoguo. Heworopele KooTH B CHENETE KOHEUHOCTEH MOTYT
CYTCTEBOBATE, APYIHE — CPACTATECA, OTHOCHTE/BHBIE DAZMephsl KOCTeH

Hpexogun

J-|¢T:|-"la A MBEILUE

Pue. 54, Momonorss nepegHUx HOHeYHOCTeH NOIBOROTHEIX
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MOTYT MEHATBCA, HO HX 20MOIOZUR, T. €. CXOACTBO, OCHOBAHHOE Ha obul-
HOCTH NPOHCXOMICHHA, COBEPIIEHHO o¥eBHHA. [OMOA0ZUYHBIML HAILIBA-
T TAKHEe OPraHkl, KOTOPhIE DAIBHEAKTCH HI OJHHAKOBLIX aMOBpPHOHATN,
HBIX ZAYATHOR CXONHBIM 00pasoM.

Hexoropeie Opragsl HAH HEX YACTH He (PYHEUMOHHPYIT ¥ BIPOCABIX
MHBOTHRIY H ABIAKTCA AAA HAX JMHIDHHMH — 3T0 TAK HAJLIBAEMLIE By
dumenmapneie opzanet, wan pydusmenmot. Haawane DYIAMEHTOB, TaK #e
KAK H TOMOAOTHYMHBIX OPraHoB, TOMKe CBHASTEALCTBO ODIIHOCTH NPOME-
RoMUIEHNA. PyIUMeHTADPHEIE TJA38 BCTPEUAKTCH ¥V COBEPIIEHHO CHENbiX
JKMBOTHBIX, BEOVIIHX TogseMHEbIH ofpas :uaHn. CkeneT sagHMX KoHeu-
HocTeld ¥ KHTA, CKPLITHID BHYTpH Tela, — PYAHMEHT, CBHAETENRCTRYIO
muit 0 HAZEMHOM NOPOHCXOMEIEHHH er0 OpPeIKOoE. ¥ HeloBexa TOMe i
HECTHRI PYAHMEHTADHBIE OpPraHbl. TakoRRl MBIIILL, JBHCAKLIIHE YIIHYEH
PAKOBHHY, PYJMMEHT TDeThero BeKa, WM TaK Ha3kBaeMoil MEraTensHol
NnepenolkH, H T. M.

ManeorTosormueckne’ QoKAZATeNBCTEA 3BOANIHH. PAIBHNTHE, HATDH-
Mep, XODAOBRIX OCYIIECTBAANIOCE NO3TANHO. BHE'-IH.FIE BOGHHEJIH HH3LIWAES
XOpIOBBIE, JATeM NOCASAOBATEIBHO BO BPEMEHH BOJHMEAOT Poibbl, am-
pubBYM, pPenTHIMH. PenTHIMH, B CBOK OYepelb, AT HAYAMO MASKONH-
Tapinuy M nTHonaM. Ha sape csoero sBOoMOUHOHHON PAIBHTHA MIBKO-
NUTAKIIHe DEUIH OpeacTaBieHdsl HefoNLIIHM 4HCIOM BHIOE, B TO BDEMA
nponeerany pertunani. [MosgHee peakoe YBEIHYHBAETCH WHCA0 BHAOE mMae-
KONHTAIIHX H OTHI ¥ HeYeaneT GOABIMHHCTBO BHA0E pentiami. Taxmm
ufipazoM, OATEOHTONOPHYECKHME NAHHLIE YHASLIBAIOT HA CMEHY topM M-
BOTHBRIX H [Jﬂf.‘,TEHHFI BO BPEMEHH.

E OTIEABHBIX {‘:,‘I]yll'ﬂﬁx MANeOHTOIOr A }-'HBSHBHE"I‘ HA NpHYHHbBL 2RO~
JOIHOHHEE npeobpazoeaauil. B sToM OTHOLWIEHHN HMHTEDECHA 3BOJOLHA
nomwageii. CoBpeMeHHRIE JOMIAAH NPOH30OMWIAN 0T MeJKHX BCesJHEIX npen-
ko, muapmmux 60—7T0 Mas JeT HAZAN B JNECAX H HMeBIIHX DATHIATYH
KOHeYHOOTE. Mamenenwe maumara Ha Semue, nosiexuies 3a cofoi co-
KPALIEHHAE MIomaneil Jecop H VBEIHUEHHE DasMepoB creneil, NIpUBENO H
TOMY, 4TO HNpeikl COBpeMeHHBEIX }IDI.I.IH.E[EI':I HAYANH OCBAHBATE HOBYID CDe-
gy obprapna — crend. HeolxogumocTh SAMATHE OT XHAOIHAKOE H Oepe-
JABIMICEHHH HA OOJbilMe PACCTOAHMA B MOMCKAX XOPOIIMX mactTGHil npH-
pena H npeolpazoBANMI0 KOHEYHOCTeH — YMeHBIIEHMID YHcda QaiaHr
BIIOTE A0 OAHoM (pmc. 55). IapaniensHo H3MeHeHHH KOHewHocTell mpo-
HCXOAWA0 npecOpAIOBAHNE BCOEND OPraHHIMA! VBEIHUEHHE pPA3MEpoB Te-
A8, HaMeHeHHe (opMbl Hepena H yoIoMHeHHe cTpoeHHA 3yDoB, BOZHHEK-
HOBEHHE CEOHCTBEHHOTO TPABOAJHEIM MJICKOIMHTAKIIIHM NMHIEBAPHTENBHO-
0 TPAKTA H MHOMOE Jpyroe.

B pesyiabTaTe HaMeHeHHA BHEIIHHX YeIOBHMH OO BANAHHEM eCcTecT-
NEHHODD OTOOPA TNPOWIONINO MOCTENeHHOS NPeBpalieHHe MEeNKHX OATHNA-
JNBIX BCEAJHBIX JEMBOTHRIX B KDYIOHBIX TpaBoAagHerx. Boratelmnifl mame-
OHTOIOrHYeCKHE MaTepdan — OJHO Ha paubonee ybeguTeNbHBIN AOKAIA-
TeNBCTE SBONIONHOHHOTO OpOHeccsa, ANALIETOCH HA Hamed NIaHeTe YiHe
fonee 3 wMApA JET.

! Maseowmorozua — HAVEA 00 HOHONASMBIX SHHBOTHRIX H PACTeHHAX.

’ 153



i i £ il

Pue, 55, Heropuveckuil pag uamenennii s CTPOBHHH MEpeiHell KOHeYHOCTH J0-
IEI RS

Buoreorpadmueckne goxasarensersa aromnuK. ApKaM cemmeTenkor-
o HPROHI30OMIeAmnx H OPOHCKOIALIHY IBOJMHUHOHHEIY HaMeHeHHH ARsA-
el pACIPOCTPAMEHHE JKHBOTHBRIX M pacTeHnil no DomepxHocTH Hameil
innersl, Eue B anoxy Benmkmx reorpadmueckimx OTHPEITHI NyTemecT-
IENIHKOB B HATYPAJNHCTOR NOPAMANO PAsHOODDAsHEe JHKHBOTHRIX B Jalh-
lUx eTpaHax, ocoleHHOCTH MX pacnpocrpanenHs. Opsaxe aeme A, Youo-
ANty VIAN0Chk MIPHBECTH BCe CEeJCHHA B CHCTEMY H BBIIEIHTE HIECTE
Guorcorpadruecknx obracreft (pue. 58): 1) IManecapkTiyueckyw, 2) Heo-
aprraiecky0 (IlaneoapkTideckyio B HeoaprTHYECKYID 30HBI 980T0 offh-
winnawT B Fonapktuueckyio obaacte), 3) Huno-Manaiickyio, 4) Sdmomn-
vicyw, 5) Heorponmueckyio u 6) Ascrpammiickyio.

UpaBHEHHE JKHBOTHOIO H DACTHTENRHOTO MMDA DASHEIX 20H naer Go-
PUTCHINHE HAVYHEI MATEPHAN AIA JOKAIATEILCTEA BRONKIHOHHOND TIpo-
weeen. Pavea u oopa [anecaperiueekod (Espoasuarexoit) u Heoapx-
ruieckoil (Cepepoamepukanckoii) ofnacTeil, HAIPHMED, MMEIOT MHOTO OG-
nere. 370 offBACHASTCA TEM, uTO B NMPOIUIOM  MEeXAY HazBaiHHBIMH
o0JNCTAMH  CYILECTBOBAN CYXONYTHRIE Moct — Bepuuros Oepeiee.
Hionprruueckas u Heorponmmueckaa obmacts, HANPOTHE; HMENT MAIO
OblHX 4epT, XoTA B HACTOAISE BPEMA cobanHentr IlaHaMCHuM nepe-
meiikom, 1o obbACHASTCA HIONHPOBAHHOCTRIO IO:cHoil AMepHER B Te-
MEIHHE HECHONBKHY JeCATHOR MHIJIHOHOB JIeT. Hﬂ-c,.-m BOZHHEHOBeHHA [la-
NUMUEKOPO MOCTA JMHIDE HEMHOIHM HGKHOAMEDHEAHCKUM BHAAM YOAIOCH
NPpOHHKHYTE Ha cesep (AurofGpas, Gponenocell, omoceym). Cepepoamepn-
KHHCKHE BHABL NDeYCIeTH B OCBORHHH HoHHOAMEDHEAHCHKOH obnacty be-
cronbke Gonemme, JlaMBI, OJEHM, JHCEL, BBIDBI, MeIBEIH NPOHHEKIH B
Iy AMepHEY, HO He OKAZATH CYIIECTREHHOrO BAMAHMA HA €€ YHH-
KIALHBIA BHOOBOH cocTas.

Hurepecern w croeofpazeH 3HBOTHRIL MHp ApcrparHiickoil obmacTm.
Hameorno, uyro Apcrpanms ofocobunacs or Hemmoft Asmwa ele a0 Bo3-
HHKHOBEHHA BRICIIMX MASKOMHTAKIHE.
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Takum ofpaszoM, PacHpeje]IeHde BHAOB MHMBOTHEIX H pacTeHuil no no-
BEPXHOCTH TJIAHETH H HX FPYNOHPOBKA B E_monenrpaqmuecuue FOHEL OT-
PASKAIOT TPOIEct MCTOPHYECKOTD DPASBUTHA 3eMIH H JBOJKILHH mumm:

Ocrposasie dayHa B duopa. 118 DOHAMAHEA 3IBOIIHOHHOTO Ipo
lecca MHTEpEC NpeRcTABNA0T qayHa u dumopa ocrposoe. Cocras H.}f
payHEel H (UIOpHE TOIHOCTEEY 3ABHCHT OT HCTOPHHE NPOMCXOMKOEHHA ::-m_
pogoB. OeTpoBa MOUYT OBRITE MATEPHKOBOMD OPOHCKOMIEHHA, T. €. npm_
cTABAATE coboil pesvasrar obocobDieHHa 4YacTH MATEDHKA, HIH OKEAHH
WECKOTO TPOHMCXOMIEHHA (BYJIKAHHYECKHE M KOPALIoBRIE). : "

MaTepHKoBBEIe oCTpOBA XapakTepuayrorca daynoil o Quopoi, HIHIK0M
o copTAaRY K MarepukoBoil, OIHAKO, deM QpeBHee OCTPOB M iem Donee
JHAYHTEeNIRHA BOLHAA Operpaga, Tem Gojbiue obHapy:RHBASTCA e
BpuranckHe oCTpOBA OTAeNMNHCE 0T EBDONEL COBCEM HEeJAaBHO M HMEeT
thayHy, MASHTHYHYI0 epponeiickoi. Ha pasmo Dﬁuﬂﬂﬁ}mmﬂ:ﬁ,‘ﬁ ;;.‘-T]}DBM":
NPOLEc: PACKOMOSHHA BHAOR IAXOAWT ropasno Jadbiile. a a.nara:-
Kape, HANPHMEp, HET THOWYHEBX O1A AGDPAKH KPYOHBIX KONbITHBIX:
OLIKOB, AHTHAON, Hocoporos, aedp. Her u KpYNHBIX XHIMHAKOB (nbBOR,
JAeonapioB, THeH), BeICHIHX o0De3bAH (IaBMAHOB, MAPTEILIEH ). U,.E,HHRI'-II
MHOPO HHANIHX PHMATOR — JEMYDOR, KOTODEIE HHrae DoJbllle He BOTRE
¢ fl.

!ngjnepmenuu HHAA EApTHHA ODHADVAHBASTCA NP pm:cmc’rps-i_rllm:s {pa:
Vi OKEAHHYECKHX OCTPOBOB. Hx eupgoroit coctas ovens Oepen. Ha boaw
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IHNETHE TAKHX OCTROBOB OTCYTCTEYIOT HASEMHBIE MISKOMMTARIIIHE M aM-
mhuK, HecnocobHLIE NPecioleTh SHAaYHTeNbHBIE BOJAHBIE OIPENATCTEHA.
Hes payna oxeaHHHYECKHX OCTpPOEOB — PEIVILTAT CAVUAlHOrD SaHecenma
Wi HHX HEKOTOPBIX BHAOB, ODRIYHO TTHL, PeNTHIANI, HACCKOMBIX. Ilpes-
CRHWTENH TAKHX BHAOB, MONABINHE HA OKeaHNYECKHe 0CTPOBA, mOTYYa-
T NTHPOKHE BOSMOMKHOCTH A48 pasMHo:xeHns. Hanpumep, ma Tanana-
rocernx ocrpopax us 108 eugos nran 82 smmemmvms (T. e. HHrae Goab-
Nt 1ie BCTPEYAKTCA) M Bee 8 BHIOB POIITHAMA XADAKTEDHEL TOXBKO ana
wrux oetpopos. Ha lasaficknx ocrpomax obmapymesHo Gogbmoe pasHoob-
pasne YIHTOE, H3 KoTopmx 300 sugeMuusnix smgoe NPHHATIEKAT 01-
noMy pomy.

('POMHOE  KOTHYECTREO pazHOOOpasHEX OHOFeOrpadHYeckix akToB
VIGIWMBAST HA TO, 9T0 OCODEHHOCTH DACHpPEJENeHHA ¥MBLX CYIIECTE Ha
ILEINETE TECHO CBASAHL ¢ npeolpasoBaHHeM 3eMHO KODEl M ¢ 3BOIIO-
HINOGHHBIME HIMEHEHHAMH BHIOB.

Mosekyaspusie nokasaTeabcTsa sBoaounn. B nactosmee BDEMA TpaK-
THUCCKH  3ABEpUIEHA NONHAA pacikmdpoBKA reHoMa (COBOKVIHOCTH BCEX
ICHGE) eN0BEKA M FEHOMOE PHIS HHBOTHLIX, PACTEHHHE M MHEpOOpra-
o, HapecTna noasas moclenoBaTenbHOCTE Hykneorugos B JJHE vy
HPPOMHOTD UHCTA BHAOE MKHBRIX OpranusmoB. CpapHeHHe aTHX mocHeno-
WIMBHOCTEH JaeT HOBEI KAKNY K NOCTPOSHHE POOOCIOBHON MHIHH HA
demne,

Muorne MyTauHs OpejeraBnsioT coboll saMenwr ogHmx HYKJIeOTHAOE
na apyrae. Myraunn BosHHEAKOT, Kak Npasuio, Bo RPEMA PeILTHKALHEK
JIHK (em. § 14). Orcwga ciemyer, uwro, uem Goabime NoROIeHHH npo-
T G0 BpEMEHH IHBeDreHIHH IBYX BHAOB 0T o0INero Npeaka, TeM GoJh-
e eNy4aiiHeIX 3aMeH HYKISOTHAOB AOMMHO GBII0 HAKONHTHCS B T8HO-
MIX ATHX jouepHHX BHAop. O0WIMA npegor welosexa M MHMIAN3e Y-
HIBCETEOBAT OKOI0 OATH MHJJIHOHOB JeT Hasad, a ofmuii npegox uemopers
H o muum — Boaee B0 MmaanoHoBR ger mHasag, Korga Mel cpasEHBaeM
HYRAROTHARBE NOCIEJ0BATENLHOCTH IeHOB, HANPUMED reHa Gera-roobi-
i, MBI BHANM, WTO DPARNTHNMHA MENIY TeHaMH 4YeloBEKA H IIMMIAHIe
POPRIAG MEHEINe, UeM MeXIY IeHaAMH 4eloBexa (WAH IDHMMIOaHse) o
MLl LI .

KoanuecTeenuan omeHka sTHx pasnnguil NoIBOAAET NOCTPOMTE PeHe-
NOFHASCKOS ODEB0, MOKAIBIBAKLES DOACTEG DPASAHYHEIX TAKCOHOR (BH-
Sk, OTpAJOB, ceMelicTE, KiIaccon), ONPENeIHTy OTHOCHTEABHOS BREeMS
Wx jumseprenuuu. B ocHoBHOM 3TO ApeB0 cOBNAAAET ¢ TeMH, uTO GBIIH
MHTROSHBEL HA OCHOBE MOPQOAOrH9eckux, sMOPHONONHYECKHY M ANGOH-
TOrHHeckuY AaHabX. OfHAKO B HEKOTOPBIX cAyuamx o0HAPYH HEAKTCA
HOpEHTENbHEIE Bemy. OKAazaioch, UTO KHTH H MAPHOKONBITHEIE [OpAS-
Av fodee GaHakHe pPOACTECHHHKH, uYeM NaPpHOKONBITHLIE H HeNapHoKo-
HETHBE. AppDHKAHCKRE SAATOKpOT HEIOTeHETHMHMECKH BoMMe I CAOHY,
Hem o K HAWHM KEpoTaM. CoBpeMeHHBIE MeTOJLI MOMEEYIADHON FeHeTHRE
IR L H DT &HMHSHPGRHTB reHbl He TOABKQ HLBIHEe HHBYLUINX opraHHa-
MON, HO B JABHO BLIMEDINHX BHAOB, HeHonwava caensl JHE B mexona-

UMLK OCTAHKAX. JTO DOMOTAET NpPOCAeLNTh IYTH SBOJIOIHE MHEOTO Ha
demoe,
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@ 1.0 4eM CBHIPTENLCTEYIOT CASAYHMIHE (AKTHI: CXOJHAH ~:*.~|:n|'|l.=un~::3.|::;l
miA MOJEEYAAPHLIN NPONECcoB ¥ BCEX OPPARHIMOB, MHBYIIHX .
Aemae:; HANTHYHE TDOMEXYTOMHLK GopM B PYAHMEHTAPHBIX OpI
mon? Oreer obocHyiiTe. )

e 2. H:usnmbtﬁ M PACTHTENRHEIHA Muap CeBepHOH Auepm-mmu Ezp;n;;
cxopEsl mesay coboil, a duopa # Qayna Ceseproil uw Kxu : .
PHKN CHABHO pasmuuaiorca. Kak Bl ofbACHATE 2TH DAKTH 1,

@ 3. 06puHo Ha OCTPORAX AOBOABHO HACTO BOTPEHAIOTCA DIHAEMM Ller.;
EHAE ((ONBOIE HAETAE HA OJeMHOM mIape #e BCTPeqauiHecs).,

HT0 MOORHD 00LACHATET

p 4. Mogonmaemoe MHUBOTHOE — APXCONTEPHHC HMET0 NPHIHAKH Emu:bf
u npecMuigamercen. JafiTe omeEKy aroMy ATy ¢ HAYYHOH TOY
KH JPEeHHHA.

§ 44. Bud. Kpumepuu suda. Ilonynayusn

B uwenrpe npeacrasnenwnit Y. Hapeuna o sBomomHH upraun:sc:‘c;r;
mupa cToRT noHaTHe sud. Bua ofbennHEAST OPraHMIMEL, CxﬂﬂHHﬁn Moy
(ponOrHYecKHM TPHIHAKAM, DTO NO3BOAAET OTAHYHTE OOHY TPY l:’ 0:'&“
nuamor or Apyroii. Taxoe DoHEMaHME BHAA TOMOIIO Kﬂﬂfﬂi{q}ﬂ]:.lopnm.lu_
OrpoMHOE pasHooGpasHe ONHCAHHBIX (OPM OPraHM3MOE H CRITPA L
JHHTENBHEYI0 POSAb B PAIBHTHH GHOMOHMH. Haxnnneaﬂaﬁk Ru:euny ik e,a;:
cpefeHni o MEOroobpasin GopM HHUBOTHEIX H DACTEHH np:ﬁ 10 chgm-
CTABMEHHK) O BHOAX KAK O BIOAHE pealbHBIX TpyOoax ocoDeH. s
nonaraoman pabora o sugax Owmina nposenena K. JImaHeeM, KOTOp
- . I CHCTTEMANTWICLL.
dmiﬁnﬁagﬁﬁb GoNBMIMHECTED HHONOTOB CUHTATH, HTO BHILI I-IEHEMEHHI:E
¢ MOMeHTA co3gaHMHa ux TeopumoM. 3Ta tHeHSMEHlII{Ea;:Er ABJIAJACE pe

TYMEHTOM BCEX AHTHIBOAKIHOHHEIX ) . )
ma%ﬂ:“:esg ‘_i:FTJI}'Ei.I‘IEHHH' H pacmiMpeHnd s{ccne.n.usaﬂﬂﬁﬁpnmnqnmfwzﬁ‘
MOB VUeHLIE MepecTaJH OFPAHHYHBATHCA PEAKHMH M!.E?JE r;mm:azggﬂem
TAMH, & HCHOJAB3I0ORAAH Oonee oDIIHMPHEH MaTePHAT. DELT !ﬁﬁ I::TEIIE.‘H]:-H;I
4TO BHJ BRJAKYAST OPraHH3IMBl, XAPAKTEPHIYOUIHECA BBICOKO e
HIMEHUYMBOCTH PaslMYHBIX NpH3Haxos. B peaynwrare ammﬂﬁnauﬁ IE.HB.
paHee CAaMOCTOATENBHBE BHAL Oman ofbefHHEHL B OJHH mmm BH_,
Hexoropeie yueHBle jade VCOMHHIMCh B PEASIBHOCTH cyumn'ra-:maﬂaﬂ 5
na. OHH BHICKAZBIBANH MHEHHE, YTO B JelicTEMTENLHOCTH BHIOB rpa‘
ANbLHBEIX OHOTOrHUECHKHX eOHMHHI B NPHPOAEe HE CYIIeCTBYVeT H :'rg m
HHIBI MEMIY BHIAMH VYeHBIE YCTaHaBmHBaOT Gofee WiIN ME-'HEI! g:rnmu
ponasHo. Ho Bee ganeredmme HeceJOBAHH ADKAIATH, 4UTO I?H,II,I: pe ARDG
CVIBECTEVHIT, OHM ABMANTCA BAKHeMeH cTYNeHBH OPraHMIalny M
IJPHE.:!':[;:I’]I:-:HMTL EMIA B NEPEVIO OYepelh HNOKAJEIBABTCHA CHCTEMO KPHT&:
PHEB, KOTOPEE DOZBOIAIT JOCTATOUHO 4MeTKO OTAHMHTL OAHH BHA OT ApY
mml'rlunynnqnuanan eTpyeTypa Buga. Hancaeiii suf xapuumpumc:ﬂm
pefeleHHEIM apearom — Tepputopued ofpranna. BeEyTpH ape s .
fLITE CAaMBe pasHoODpASHBIE Operpagsl (pPeKH, MOpE, DVCThIHH :.u; c,.n,c.u:
KOTOPBEIE ODPENATCTEYIOT CROBOAHOMY CHPELIHBAHHI MEMXILy rpymnina
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ficll OQHOTO ® TOTD e BUga. JTO, OOHAKO, He OIHAYAST, uUTO OHH abeo-
JOTHO M30MUPOBAHE B He ofmennBaloTea redamu. [Ipocto CHPSMHEBAHKE
MENGLY NPEJCTARMTENAME 9THX TPYON OCYHECTRIAETCH SHAMHTENLHO pe-
me. Takve omuocumensno uzoauposanume zpynne ocobeii odwozo suda
HPHHATO HAZRIBATL RORYAAYUAMUE.

Taxum ofipasoM, BHA cocTomT M3 moovasnmit. Hasgas MONYAAIHA
WNHMAET ONpefeeHHYI0 TepPUTODHI (MacTk apeana BHIa). B Teuenme
MUOPMX NOKONeHHH, 38 OPOSOJMHTENLHOR BPEMA NOOYIANHA YeMeBaeT
HAKONHTE TE AJe]H, KOTOpble o0ecleuMBAIOT BRICOKYH OpHeOocobeH-
nowern ocobell ® yenobuam ganmcii MecrHoctw. Tak kax mnz-aa Pa3HHILE!
ViUMEHI ECTECTBERHOMY OTOODY HDOAREDrAIOTCHA PARTHYELE HOMILIEKCKT Te-
nait (aanenei), DOOYAANEH OSHOTO BHAA OTJHYAIOTCHA Apyr oT gpyra
WHITOTOH BOTPEYARMOCTH TeX WIM HMHHX amtedeii. Ilo arofi NpHYHHEe B
[HERINAXY NOOYVJAALHAX OAQHOMN BHIA OOHH H TOT He NIPHIHAK MOMET Hpo-
HRITECA  No-pasHomy. Hanpusep, cepepHile nonvasnuM MAeKOODHTAIO-
nnx ofinagamnT G0Iee IYCTLIM MEXO0M, 9eM KOEHEIe, fi HOMCHLIS HALle Tem-
Imnlqmurennmu.

I3 zomax apeana, roe rpaEEYaT PaSHEIE NOOOYIALMH OJHODO BHIA,
BETPEMANTCA KAK 0CO0M HKOHTAKTHPYIIUHX DONVAAIHE, Tak #n ruGpHas
(pue. 57). Takum obpazom ocyIecTEIAeTCA OOMEH TeHAMMH MEATY momy-
JMHIITHAMHE B PEATHIVIOTCH CBHA3H, DEEEHE‘]HH&IOII[HE reHeTHYECKOE eJqHH-
crio wuaa. OfMen reHaMy Meay DONYIALHAME crnocoleTEYeT Goanmmed
IWIMEHUHBOCTH OPrAHH3MOB, 4710 obecneunpaer Gojee BLICOKYIO NpPHCIO-
colICHHOCTE BHAA B HEJ0M K VCIOBHAM oOHTAHNH.

Eesan B peayasTare VCHIeHHA HIOIALHH MeHY NONVIANHAMHE o0MeH
MelE OpERPALIAeTCH NOMHOCTRE), TO DASHEIE HANDABIeHHS oTOOpAa, Ko-
TOpLIM NOABEPralTed NOOYJIANHH, MOTYT ODHEECTH K CTOAL CHIBHOMY
JMEXOHIEHNE TPHIHAKOR, 4TO BOIHHEAST TAK HAaIBEIBASMAA penpudyxmuﬁ-
g wI0AAKNA. ITO OIHAYART HEBOIMONHOCHIL CKPOMUBANUR U Ocmasre-
nux nrodosumozo nomomcmen. B asroM cayuae moxcHO MOBOPHUTE O BO3-
HHKHOBEHHH HOBOI'O BMIA.

Huorga M3aoiMpoBAHHAA NONYAANHA B CHNY DASIHUHELX CAVHARHRIX
HPpHYIHE (HABOAHEHHE, NOKAD, MACCOBOE aadoJIeBRaAHMe) B HeJ0CTATOMHOH
"THEJRHHOCTH MOMET NOJHOCTEI OOrHOHYTE.

B HexoTopmIX cOVYHAAX B PEIVALTATE TeoIOTHYECKHY KaTARIHIMOR HIH
Apyrux coleITHH Nperpagsl MemAy NONYAA0HSaME MOTYT OBITE PAIPYIHE-
e, H paHee HIOTHPOBAHHLIG DOOYAANMH CAHBAKTCS B OJHY.

Taxum ofpasom, xamgas DONYIALHA SROTOMHOHHPYET HESABHCHMO
0T JIPYIHX DONYAANHE Toro e suga. [lonynaums — HanMedbines mog-
[HEIeIEHHe BHIA, HIMEHAHIIISACH BO BpeMEHM. Bor nmogeMy DONynALHA
npejerapaser coboll saemenmapuyio edunuyy ssorwyun. OToernH op-
HITHGEM He MOoHseT HBDJ]IDI.T,HDHHPGB&TB, TAK KAE e MeHOTHO onpemgena-
A Ve B MOMEHT OMIogoTBopenmA. Braag opraEuaMa B 3BOIONHED
COCTOWT B TOM, 4TO0Bl HNepegaThE IeHBl CBOMM NOTOMEAM.

Kpwrepun Bupa. Kpumepuil suda — 370 COBOKYIHOCTH NPHIHAKOE,
OTIHUAKIIHX NAHHEI BHE oT apyroro.
Muop@oaozuveckull Kpumepull BMAA — OIMH M3 BAKHeNIINX. IMog

MOPHONOTHYSCKIM KDHTEPHeM BIJA IOHHMAKT COBOKYIIHOCTE BHELIHHX
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Pue, 57. Bonb KORTAKTE MeH(Iy PAaHes H30IHPOBARHBIME OOOYJIALHAME #yIaHa

npuaHakoB opraduama. Jonroe BpeMa 3TOT KpPHTePHH Br1n r.rmunm.:m:;
na@e eMHHCTBEHHBIM. C ero MOMOILEK JEerKe padfiHdYaATh BHbL, KDTme_
He ARAAITCA OJAHIKHMH pPOACTEeHHHKAaME. (HAKO HHOTAA BHAE BHE
HE MOYTH HEPAITHYHME, XOTA B OpHpOJe MHMeCTHO HIOJIHPOBAHBL H He_."
CHPEIIHBAKTCH MEmIy L;‘gﬁﬂi-'h oto BHJ:[H'J],B(I;EH“:{:{I:{I;I ::nenonnrenhuu, MOp
J 1 HiE KpHTEDH He ABNAETCA QOC =
a Eiﬁ;ﬁiﬁxn-ﬁugxu.ﬂiwﬂxue paziudua MexIy BHAAMH B H“.E.ETH{:-P ME:
pe OTpakanT creneHs ux guseprednnn. Hexoropele BHAE pacTeHuy pas
AUMATCA N0 CHOCODHOCTH CHHTEZHPOBATE M HAKANIHEATE ANKATOHIOBL.
OnHeaRE MEeXBHI0BEE PASNUMHA B ARTHEHOCTH HERKOTOPBIL {pepmenmug:
CrnocofHOCTh BOAJATE B CIHAYKY [PH SKCTPEMAJIBHBIX 'nemnepawpaxT
II!.I?I.].'!?J-KHBHE"E\CH YV OOHHX BHIAOE I‘pb\IE}’HﬁB H IONHOCThHY DTC}?'I‘ETBE: Ea};
apyrux. OgHako MHOHEe OHOXHMHYEeCKHe NPHIHAKH CAHILKOM HRDIL H I-Ii.OI‘D
THBHB (0DHAPYMHBAKTCH, HAOpUMep, ¥ BCEX NpefcTABHTENEH I 0
OTpANA, THNA WIH LApcTEa), a HHIHOIOHYMECKHE, HaolopoT, CAHMK o
MEMEHUHEBEl Jajke ¥ NpeicTasuTeneil ofHOre BHAA, 4TODHL CAYHHTE H
NEeELIMH KPHTeDHAMHA [0# DASAH4eHRA GAHIKOPOACTBEHHBIX BHAG!I-DE )
Frxoaozo-zeozpauyeckuil Kpumepull BHAA ONpeJesAeT apead eroc obm
rvauua., Kaxasiii BHI 3aHMMAaeT OOpegeleHHY Teorpafmyeckyin muy:
CuMTars JAHHBIH KpHTEpHE YHHBEDCANBHLIM HEJNbI3HA. B npupoge cyue
CTEVET MHOTD OAHSKODOJCTECHHLIY BHIOB € COBMEIIEHHEIM ADEATOM.
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Pazeurie MeTOZOB aHANMIA XPOMOCOM M OTAEABHBIX T'eHOB MOFBOJIH-
J BEECTH B OPAKTHEY H3VUeHHA BHAOB 2eMEMUNECKUD kpumepuii. Kam-
Ablil BHJ HMEeT CBONCTBEHHBIN eMy HAGOpD XpOMOCOM M HYEIeOTHIHBIH
cocras JIHK. ITo umcny xpomocom B Habope ® mo mx Mopdonorus yaa-
Ured pAasnmHYaTh naxe BHAL-GamusHensl. CpaBHeHHe NOCAeNOBATENBHOCTENH
NYKJIEOTHAOR B reHaX ONH3KODOJCTBEHHLIX BHIOE TOZBONAET OUEHHBATE
CTeHeHh AHBEPreHIHH MeXAY s>Tumu Bmgamu. OgHako serpevaoTes cay-
Wi, KOTAA OTHOCHTENBHO Jajlekue BHAL (Kak, HaOpHMep, NOOYTH Bee
IPEICTABMTENN CeMeliCTBA KOMAYbHX) HMEKT HASHTHUHBIE HABODEI Xpo-
mocom. C apyroil eropoHbl, JOKAILHLIE NOOYAALRH OJHOMD B TOrO He
Wi (HANIDHMED, AOMOBON MBINIH) MOPYT SHAMHTENBHO DALIHYATECH IO
THELUTY X POMOCOM. PﬂSHbl'& IMeéHBl TAKMHe PASTHYAKTCA 00 CTENeHH H3IMeH-
sunoctd. Tak, nHanpumep, ren sgepHoro Geaxa rucroma H1 uenopera or-
SIHEPAeTCH OT FoOMOJOrHYHOMD EMY D'EHA ropoxa TOOBRKO OO OJHOMY HVEK-
deoruny. [loHATHO, YTO AHAAHE TAKNX TeROB OKAJZEIBASTCSN decnoressLIM
A pasnuderda DAMsKUX BHAcE. B To Me BpeME B reHome uenopers,
MUBOTHEIX M pacTeHHil ofHApPY#eHb! YpeaBbIvailHO HIMEHUHEBLEIE NOBTO-
panniHecA nocarenopatensHocTH JHK, roToprie moryt GrITE PASHBIMH Ja-
iy pogHbX OpaTheB. 3TH NOCNEOBATENEHOCTH OKASANHChH He3AMENH-
MEIMH B EPHMHHATHCTHEE 4718 HIeHTHIHKANMA IHYHOCTH (TeHOMHAA JAK-
THAGCHOINHA), HO MATONPHIOAHBIMH J0# pasTHYeHms BHAOE.

Takum obpazom, u reseTudeckmil KpuTepHil He oKasBIBAETCH aBCO-
JIHYTHO HAARHHBIM.

Haubonee cymecrsenuoil xapakTepHoTHioi BHAA ABJASTCA TO, 9TO
WL npejcTaBnfgeT coboll reHeTHYeCKH eAMHYI cHcTemy. Ocofn PazHBLIX
HEEYIALHA OOHOM0 BMAA MOTYT CHPEIHBATLCA M OABATH IAOOOBEHTOS TI0-
romeTeo. BenegereHe sToro reHml moryr PACTIPOCTRAHATRCH M3 OJHOH no-
HYAALHA BHAA B APYrYo, ofpasopmBaTe HOBEE HoMmOumanwn., Ho onm
e MOrYT DepeilTH H3 OAHOTO BHAA B APYTOH H3-38 oG0COGIeHHOCTH BH-
AOB JpYr OT ApYra cHenHAdbHBIMH Oapbepamu. B Tex penkux cayuamx,
Kl aHeFaAKOHHLIE CHPEIHBAHHA NPOHCKOOAT, BEJAKMAKTCA B JIEEL':T'
e MHOTOYHCTEHHBIE HIONALHOHHEIE MeXaHH3IMDbI, BeAVIIHe K radens
HUAH HENONHOLCHHOCTH TAMET, JUroT, SMOPHOHOE H DOTOMEOR.

Mrak, wamasii KOMTEpHI B OTAENBHOCTH HE MOMET OBLITh OCHOBAHM-
M JIIA ONpefeneHdds BUAA; TOALKO B COBOKVIIHOCTH OHH HOIBOJISIOT Tou-
iy BRIACHHTL BHIOBVE) NPHHALIENHOCTE JKHBOMO OPTAHHIMA.

Ha ocsopannm cxazaHHOTO MOMKHO AaTh ciaefywidee ONpejeeHHe BH-
M. Bud — cosokynnocms zevzpaguuecicu u sxodozunecku exodwbir no-
AR YUd, CROCOOHBWX 8 NPUPOTHBLY JCIOBUAX CKPEULBAIMbOR Mexedy co-
fufr, ofaadanwuiiy ofugumy MOPHODUINOAOZRLCCKUME RPUIHAKAME, Ol
ARUNPCKUE UIOAUPOSUHMBLY OM RORYARYUE Jpyzux sudos,

1. Y7o rawoe nonyasuua? IIpueegmre MRHEMEDELT DOy AR,

2. Yro masmsaerca sugom? [Ipmeegnre NPEMEpPEl BHI0E, BCTPEYA-
LUHXCA B BAINEH MEecTHOOTH.

3. Hasosnte W oxapaxrepHayiiTe ocHoBHEE kprrepnn pEaa. Jokasou-
Té HX OTHOCHTENBHWA XapaxTep,

4. Kax, mo BalleMy MHEHHE, YeXoBek HEMOALIVET IHAHHA O BHIe B
cBoeil mpakTHuecKodl gemTennHocTH?

Yy & @»
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Fiasea XI. MEXAHH3MEI
IBOJTHOITHOHHOT'O TMTPOLECCA

Y, JapewH B CBOEM KJaccHYecKoM Tpyae +IIpoHcrompenne B:mo!:;
pPellMA BONPOC O [AABHBIY ABHMYINHX CHI&X ((haxTopax) SBOMOLHOHH A
ro npouecca. OH BBIeNH clefyomue (GaxToOpb: uar:ﬂe&crr“meuummbi{u._
MeMyugocmb, Gopula 3a cyulecmeosaniue M ecmecmeennbiir ombop. Kpo
se Toro, JlapBHH YRAZAN HA BAMHY DPOIE OrPAHHYEHHA cuuﬁunnc-nf
CHPeIHBAHNA ocobel BCOBACTBHE HX HIONALHH JpPYr OT ApYyra, BO3IHHE
meii B OpONecce SBOMHIIHOHHONMS DPACKOKASHHA BHIOE.

CoppeMeHHEle 3HAHHA 00 3BOMOIHE H e AKTODAX CA0MHIHCE B Tlilf
HA3hIBAEM YD) CUHMEMUYECKYK MeapLii IF0AKM{UL, HOTOpAHA HPE,IIETEB.TIR-
er coboll pesyALRTAT PASBHMTHA JAPBHHHIMA, FEHETHKH, JKOIOIHH H APY
Y HYECKHX HAVH.
inxﬂggﬁgﬁ;‘m{mn TEﬁ[’!b;'Tﬂ HCXOOHT H3 TOro, HuTO ::-J:e_r.:enrapﬂm‘l :aaumg:
LHOHHOH eamunneii, T. e, TOH MUHMMANBHOH AdYeilKoil, KOTOpad COOCO
HA HCTODHYECKH HAMEHATHCA (PBONIOIHORWPOBATE), ABAAETCHA NONYIALMA.

§ 45. Poae uaMeHHus0CMU & IEONNHLUOHHOM
npouyecce

Bee ocofil OQHOTO BHAA SKHMBOTHRIX M pacTeHHil B Goabimed HAH MeHB-

meill cTeneHy OTAHYAKNTCA APYr OT Apyra. HEMEH"-IHBDC’;]:- OPraHHAMOB —

WMHEBL (PAKTOP NPOTEKAHHA 3IBOIIIIHONHOrND NPOHEcca.
" Mwaﬁmnnﬁﬂ ED:IIIEHE}!BOCTL MyTanuoHHAS HIMEHYHBOCTE HIPAET
posib FAABHOTO NOCTABUIMKS HACHEACTBeHHBIX Hameneruii. HwmenHo :)l;[.&
ABAACTCA MEPBHYHBIM MATEPHANOM BCEX HBOIIOIHOHHEIX IpeofpazoBaHi -
OgENM H3 DPACHPOCTPAHEHHHIX THIOB CeHOMHBIX MyTanmil nmﬂertﬁ na_
AURAOUTEE, MMEIan BAaMHOoe IHAYeHHe B SBONIOIHM DACTEHWH. ﬁnm{
MIOMIHEIE BUIE PACTEHHI YACTO 3AHHMAKT ADKTHYECKHE H AJLIHHCKHE
a0HE. CUHTAKT, YT0 3T0 CEASAHO ¢ HX HNOBRIIIEHHON VCTOHYHBOCTBI K
HebnaronpMATHEIM (hakToOpaM Cpefbl.

Xpo.ugcuxume MUMAyLL TAKME HIPAKT BAMKHYIO SBOMIOLHOHHYIO }:I-'L':IJ'I.I?:
Ipesge Beero HeodXOAMMO YKAZATE HA YABOGHHE IEHOB B ONHOM xpohm‘
coMe. MmeHHo OGaarofgaps VIBOEHHAM TeHOBE B [POLECCE JBOMHONHM Hﬂ‘
KANAHMBASTCH TeHeTHuecKHd Marepuan. Hapacramme ciaomHOCTH GPI‘B.HH-
SAIMH MMBOCO B X0Je HCTOPHYECKOTO DASBHTHA B JHAUHTENLHON crene
HH OOMPaIoch HA VEEIHYEHHEe KOAHYeCTBA IeHEeTHYeCHOTo ma'repna.ua:
IHocraTouno ckasars, 4ro koamdectro JIHK B kaeTke y BRICIINX NO3BO
mounsx npuMepHo B 1000 pas Goaeme, uem vy Gawrtepuii. Jpyroid Tan
XPOMOCOMHBIX MYTAIHIA, KOTOPHIA MOCTATOYHO HacTo oDHApYHHBaeTCA Y
MUBOTHEIX M pacTeHdifl, — MNepeMelnleHHe Y4ACTHA XPOMOCOMEL. .

Ocofl, TeTEPOIUrOTHRIE MO TAKHM MYTALMAM, 4acTo ofilagawT NOHH
#MEHHOH NIOJOBHTOCTRH), B TO BPEMA KAK  TOMOIHIOTEL paauucﬂ-:ammsf
HopManeio. Hexkoropele yYeHBIE DOMATAKIT, 4TO NOABIEHHE TAKHX MEH.
UHH MOMET HAPYIIATE FeHeTHYEeCKOe JHHCTBO BHIA ¢ EpHBo.EHTB; 4}
cofIeHEHI0 BEYTPH €ro PENpOAYKTHBEHO HIOTHDOBAHHBIX NONYAANHH.
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CEPI'EH CEPTEEBHY YETBREPHEOB (1882—1959) —
OTEYSCTEEHHL YUeHBI, SROMNIHONHCT o reHeTHr. Ero
pafoThl JANH HAYMANOG COBPEMEHHOMY CHHTE3Y TeHETHEH
¥ HAACCHYMCCKOrD QApPDHHHIMA.

HanbGonee wacrwil Tan myranuit — zennsie. OHM HrpaoT OMeHL Band-
HNyH) pONE B 3JBONIMDHOHHOM Oponecce. MyTangmm oTAedbHEIX reHOE
NPOHCXOAAT peako. MyTalHA reHa BOSHHKAET B cpefHeM B OJHOH W3
100000 ramer. Ho Tak kKak KOMHYECTBO TeHOB B OPrAHH3Me {HampHMep,
MASKOMHTAKINHE) cocTaBaaer oxono 40000, 1o OpaKTHYECKH Kasaas
otk HeCeT BHOBb BOSHHMKIIVIO MYTALHE. BOJbIIHHCTBO MYTAIHIT penec-
CHEHEIE, AOMHHAHTHBIE MYTALHH BOSHHKAIOT HAMHOPO pesme. JoMuHAHT-
HEE B PENECCHEHBIE MYTALMH BeIyT ceff B NOOYVIANHAX [OO-DAsHOMY.
JICMHHAHTHEIE MYTAIIHH, QAMEe €CIH OHM HAXNOAATCA B TeTepOsHroTHOM
COCTOHHHH, OPOABRAKTCA B (peHOTHDAX ocobeil y#e NDepRoro DOKOJAeHHA
W HOABEPraloTea AelcTBHIO ecTecTBeHHoro orbopa. PeneccHembie me My-
TOUHH NPOABNAKOTCA B (DEHOTHOE TOALKO B MOMOZHIOTHOM COCTOSHHH.

PenecenpHas MyTauusa, Opemie 4eM OHA NPOABHTCH B (IEHOTHIE ro-
MOZHTOT, AOJIMHA HAKOOHTLCH B SHAYMHTEALHOM HKONHYECTBE B [ODYIA-
MK, STV MBICIE [ePERIM BBICKA3AT OTedecTEeHHEIH remernx C. C. Yer-
pepukos. OH GELT NepebIM YHeHBIM, CASTABINMM BaxcHelnimit mar Ha my-
TH OfrbEJHHEHHA FeHeTHRHA ¢ 3BOJIIOIHOHACH Teopreit. B 1926 r. Yersepuxos
onyfaHKOBAT 3HAMEHHTYH pafoTy «0 HEeKOTODRIX MOMEHTAX IBOJOILHOH-
HOMO NpONEcca C TOYKH 3PEHMA COBPEMEHHON TEHETHKM», C KOTOpPOH M
HAUANCA HOBBIH 3TAN PASBMTHA SBONIOIHOHHON Teopi.

C. C. Yerpepuros clela] BaHEIN BEIBOA O HACKIIIEHHOCTH TPHPOJ-
HEIX DonYyAAnNd GoAblINM KOMHYECTEOM PeLecCHBHRYE MyTtaumit. On nwu-
CHdl, YTO NOOYIALHA, Hogo0Ho rydke, BONTHEBAST PelecCHBHRIE MYTAIMH,
OCTABAACE OPH 2ToM (peHoTHNHYecKH ofHopogHo#. CyjecTROBAHHE TaKO-
") CHPBITOrD DEIepEA HACKSACTEeHHOH MHSMEHUHEBOCTH COZNAST BOSMOMNK-
NOCTE IH SBMIHNUHOHHEXY OpeoblpasoBanuil DonyviIAoHd mog BozfeidcreM-
oM eeTecTeednoro orbopa. Kak nmowazan M. M. IMIsassrayses, cama coo-
cofinocTs DONYAAnHH HAKAIUIHEATE MeHOTHYECKYI0 HEMEHUYHBOCTE ABIZETCH
PHEIYAILTATOM eCTeCTBEHHOrO oThopa.

B nocnegnee ppema Gaarogapsa yenexaM MOMeKVIADHOR TeHETHKH H
I'CHETHKH PA3BHTHA Bee Dojlee ACHEIM CTAHOBHTCH, KAKYH OFPOMHY
PIL HIPROT B IBOAKIHH MYTALHMH, BOSHHHAKIINE HE B CAMMX CHpYK-
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arypHely (ROLHPYIONIHY DelkH) reHax, 8 B PeZyaamopHblX YUACTHAX 3THX
renos. OHH MOTYT MOARGMEIHPOBATE YPOBEHL TPAHCKPHOLHH CTRYETYR-
nelX FeHOoB, BPEMA B MEeCTOo HX BEJKYeHHA H BRIKJANMYEHHHA, CO3TABNN
orpMHOE pasHooGpazme GopM B dyEEKDHIT OpraEMsMoB. SHAYHTEILHLIC
MOHPOJIOTHYECKHE PasaHqgHA MedJy KIacCaMH OO3FBOHOYMHBIX 38BHCAT OT
NEOMIEHEA MeIKHX MYTAINI B pPeryaATOPHBIX XIEMEHTAX.

Paccmorpus npocToit nprmep. PasMep # DONOMEHHe TPYAHOH Kaer
Ky KYPHIE, MBIIIH H YIaBi KOHTPOAHPYHTCA OJHHEM H TeM e CTPYK-
ryprbivt reHoM. [locnenoBaTenbHOCTE HYKASOTHOOB B ITOM IeHe OfHHA-
o ¥ BCEX TPEX BHAOE (KAK M ¥ BCeX OCTANLHEIX noasoHouHBx). Op-
wago M3MeHeHHA, IpOoH3IoMIefne B ero pPerviATOpPHBIX JJeMeHTaX,
HPMROAAT K TOMY, 9TO ¥ YVAaBa »ToT reH pafoTaer DONMTH BO BOEX KJeT-
iax Xopasl amOpHOHA, V MHIOH — B OepegHeill 9acTH, 4 Y KYpHOE —
nonIHell yacTH Xopdbsl. B peavakTaTe rpyaHas KJASTKA VEaBa GOpMHpY-
ePtH 0T POJOBRL MOMTH A0 HOHYHKA XBOCTA, ¥V MEIIIOH — OIHME K ro-
gome, 8 Y KEVPHIE — OIHMEe K XBOCTY.

B npHpofHBEY NONYIALNMAX HAKONNEHO OFPOMHOE UHCIO0 MYTAmHH no
(HYAATOPHBIM SeMEeHTAM CAMBIX PASHBIX CTPYKTYPHBIX PeHOB.

KomiMHATHEHAS HIMEHUMBOCTE. KaK BLI yime 3HaeTe, KosluHamis
i HEAMEHYUSOCTE — 3TO CJASACTEHE [eDEKPEecTa FOMOJONHYMHEIX XpoMo-
coM, HX CAOyHaiHoro pacxodgenua B Meilose n eay4aflHONO COYETAHHA
PIMET OpH OoAogoTBOpeHAH. KoMOHHATHBHAA HMaAMeHUYMBOCTE BEET K Oo-
HILIEHHK GecKOHeYHO GOJBINOro pasHooDpAZHA TeHOTHNOB H (PEeHOTHIION.
(i CAVEHT HEHCCAKACMEIM HCTOUHMKOM HACHeICTEeHHOTO pasHoobpasHA
WHJOB W OCHOBOH [AJA ecrecTBeHHOro ordopa. Ecnim gZooycTHTh, 4TO B
KMol mape rOMOJMOTHYHEIX XPOMOCOM HMeeTCd TONBKO OJHA Oapa an-
AeABHEIX TEHOB, TO AAA 4eJoBeKa, Y KOTOpPOro raljioBmHbId %aﬁop xpo-
mocoM papen 23, HOAHYeCTB) BOIMOSKHEIX TAMET COCTABHT 2%, a umcno
HOIMOMKHBIX TeHoTHHOE — &°°, Taxoe OrpOMHOE KOJWYECTRO TeHOTHIOB
n 20 pas OpesbLITAST YHCAEHHOCTE BOEX Modeil Ha Jemmne. Onuaxo B
NEHCTEUTENBHOOTH FOMOJOIHUHEIE XPOMOCOMBI OTAHYAKTCA N0 HECHOMb-
HMM TFeHAM M B pacueTe He YUTeHO ABjeHne nepexpecta. [loatomy Ko-
JHHUBCTED BOSMOMHEIX PMeHOTHIOB BRIDAMCAESTCH ACTPOHOMHYECKHM YHCIOM
M MOMHO ¢ VEEDEHHOCTLE) YTBEDMHIATE, UTO NOABRTEHHEe OBYX OIHHAKO:
HLX TMoEell NpaKTHYeCcKH HebepoaTHo. OnHosluesne OAN3HEeNB! COCTAB-
JIAIIOT HMCHINMEHHE,

IMpomagEce MeHOTHONYSCKOS H, CJEAOBATENBHO, (PEHOTHOHYECKOE Da3-
noodpasHe B OPHPOAHBIX NONYIALHAX ABIASTCH TeM HCXOLHEIM 3BOTH”
IWMOHHBIM MATEDHANOM, ¢ KOTODHEIM ONEpUpPYeT ecTecTBeHHBIH orlop.

# 1. Kaxofi, Ha Bam BICTAf, BHI H3IMEHYHBOCTH HIDAET BEAVIOYID DOJL
& aspomonuu? OTeer obochyiiTe.

2. OxapaxTepuayiiTe poabs HIMCHYHBOCTH B 3BOIHIHOHHOM OpPONECOE.

3. Yem mompo obBACHETE eHOTHONYECKYID OAHODONHOCTL ITOITYJIA-

uuii oguoro saaa? Momso AH YTEeDEKIATE, MTO FeEMpPOHOL NONY-

NATHE OFHOMG BITIA OIHHARORETT

Kaxne GHOIOrHISCKEE NPONECcchl, OPOHCKOAANIHE B OPraHHIMe, Je-

WAT B OCHOBE KOMOMHATHRHON HIMEHMHBOCTHT
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§ 46. Ecmecmeennwiii ombop —
Hanpasaranowul daxmop IsorwYUL

Heawkan aacnyra . JlapeuHa COCTOMT B OTEDEITHH POoaH oTOOPA KAk
mniednere akTopa SEOIMMIMOHHOrO npouecca. JapeME cusTan, 4To
BRnrypa  ecTECTEEHHOMY OTOODY OCYHISCTBAAETCS NPOLECT COXpaneHHA

u NPCHMYLIECTERHHOTS PasMHOMHCHHA OPradHsMoB, KOTODBIE ofJagaiT
HpHEAME, HANOONee DOMESHEIMH B JAHHBX VCIAOBHAX OKPYIRAIEH
cpejn. Berecrrenswil orfop, xak moxazan JlapewH, ABageTca cOencTEH-

em DopebBl 28 CYIECTBORAHME,

bBopefia 3a ecymecteoBanne. Jvo nomate lapemm yoorpebasn aus
XOPNNTEPHCTHKH BCeH COBOKYNHOCTH OTHOIIEHHH MexIy ocobfaMH M pas-
Auanmi axTopaMu cpefsl. JTH OTHOLIEHHA ONDPEJelflT YClex HAH
neyEtY KOHKDETHOH oco0H B BRUKHBAHMH H OCTARTEHMH  NOTOMOTEA,
Bee skuBsle CYIECTBA DOTEHOHANBHO CHOCOBHB NPOHSBOANTE OOJLINOE
odinuecTso cebe nogobamx. Hanpusmep, nmoToMeTeo, Kotopoe cnocobma
CETABHTE OfHA gadeiA (NpecHOBOIHBIN pPAYOK) 33 JeTo, JOCTHTAeT ace
rponoMuseckoll peanunnn — Gonee 10% ocofeit, wro npepocxognT Mac-
ey IeMITH.

Opuaxo DeayAep:HONO POCTA MHCASHHOCTH JXHBEIX OPragdaMoB B geii-
CTRATEIRHOCTH HEKOMA He Habmawpaetes., B uwenm nprummsa Taxoro awpie-
nun? Boasimas gacTs ocobeil rHOHET HA pAsHBIX DTANAX PAIEHTHA H He
NI RAAET [Nocae cebil MoTOMKOR. Cy:.uecrnye-r MHOMECTBO NPpHYHH, orpa-
HHUKHBAKIHY POCT YHCASHHOCTH RHBOTHEIX: 3T0 H OpHPOIHO-KJIHMATH-
neeitHe garTopsl, B Gopeba ¢ ccofaMB ApYrHX BHIOE H CBOEro BHIA.

Hagecrno, wro rufenb TeM MHTEHCHBHEE, HeM BEIOIe DPAIMHOMAEMOCTE
neolieil ganHoro enga. Bemyra, HaNpUMep, BEIMETEIBEAST BO BpeMs Hepe-
CTH OKOI0 MHJAJHOHA HEKPHHOK, H TOALRKO OUeHE HEIHAYHTSNRHAA HACThH
MIIBKOBE JIOCTHIAST Ipenoro Boapacta. PacTenma Takme OPOHIBOOAT OF-
POMHOE KOAHYECTEO CEMAH, HO B €CTECTREHHBIX YONOBHMAX JIHINL HAYTOMN-
i MANAA HMX WACTh JAaeT HAYANO HOBEIM pactrenusam. HecoorsercTeme
MIKAY BOIMOGKHOCTBE) BHIOE K OecHOpefelbHOMY pPAsMHOMKEHHIO H orpa-
HHYEHHOCTEE) PECYPCOB — 2Md8HAR RpuduNaG Gopulst 38 CYLECTBOBLHLE.
I'ubene NOTOMEOB OPOHCXOAMT OO0 DPASHRIM npHYrHasM. OHa MoMer Ho-
CHThH KAK HIOMpATeNbHENR, TAK # cayuaiiHeidi xapaxrtep (rudens ocobeii
I JCHOM TOMKAPEe, B CAVYAe HABOJHEHHA, BMEIIATENLCTEO 4YelOBEKA B
npupoIy |1oap..

Buyrpusnaosan Oopeba. Pemawmiee sHaueHHe 004 SBOIOIHOHHEX
npeolipasoBaHHi MMeeT HHTEHCHBHOCTR PASMHOMEHHA B nabuparensHas
ruficns ocofeil, 0A0X0 NPHCOIOCOGNEHEEY K MEHAIEMCH VCIOBHSAM OK-
pyncaromed cpepsi. He caegyver gymaTs, 9To ocolih, MMewilas Hesesa-
TEALIEI TPA3IEAK, HENPeMEHHO IOUDKHA norudnyTs. Ilpocto evimeerey-
e Gonpad BEpoATHOCTE TOTO, 49TO0 OHa AuG0 OCTABRT mMocle cefs MeHb-
e NOTOMEOE, JHOO COBCEM WX He OCTABMT, TOrga KAK HOPMAJILHAA
weofib pasgMAOHHTCA. CIefoBATENLHO, BRUMKHBAKT H DASMHOMAIOTCS, KAK
npneuno, foxee npucnocofaenusie. B 2ToM M s3aRMONEH 2AG6HBIT Mexd-
nuaM ecmecmaeniozo omtopa. HabuparenssEas rufens OIHMX B BRIMH-
BAHME APYTHX MHAMBHAYYMOB HEDASDRIEHO CBAIAHHLIE ABICHWH.
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HmeHHEO B TAKOM OpOCTOM H HA NEDPBERIA BIMIA] OYEBHAHOM YTBEDH
JUCIIHH COCTOHT FeHHATBHOCTE JAPBHHORCKOH WAEH ecTecTBeHHoOro oThopa,
r. &, pasMHOMeHHA OGonee npHcnocobieHHEX ocobeil, nobe:mIammux
napeie 33 cyiectTeoRaHHe. bopeba ocoDell BHYTDH OZHOTO BHIAA HOCHT
ciMbll pasHOODPAIHEIR XAPAKTED.

Jro mModeT ObITE npasmai Gopeba 3a CYIECTBOBAHHE (KOHKYPeHUUR)
sy OcolAMH OJHOTO BHAA 38 HCTOYHHMKM [OHIM, BOXBL, YKPBITHA,
PINEI0REE TEPPHTOPHHE W T. n. CyimectByer M xocsenman Gopefa aa cy-
neTeoBaREne. OcofH OAHOTO BHAAa COPEBHYIOTCA Mexay cofofl mo yoroi-
swunocTH K HebgaronpuaTHeIM OHOTHYeCKHMM # abHoTHYecKHM daxTopAM
nICINHeR cpenbl; HHpEKIHOHAEBIM BONesHAM, XHIO[HHEAM, JHCTPEMAILHBIM
FeMIIEPATYPAM H T. A.

Baanmoorromenns ocobell B npegenax BHAA He orpaHHunsamTes Sopb-
il M COpEBHOBAHHEM, CYIIECTBYET TAKMME H BIAHMONOMOLIb.

Haubogee 4eTHO BIANMONDOMOLIELE NPOABIASTCHA B CeMeNHOH M TPYINO-
il OPraEM3anHe MHBOTHBIX, KOPJA CHIAbHBIE H KDYIHBE ocobH 3amu-
HEIOT AETEHBIIEH H CAMOK, OXPAHANT CBOK TEDPHTOPHID B AofLIMy, coo-
colGTEVA VEIexy Beell rpynnsl Win cemMbH B IeAoM, YACTO IeHoi ceoei
HCMEHH,

HaaumonoMoms ocobeil, NpURaIIeRauX K ogHOE cemeiinol rpynme
1, CAeIOBATENLHO, HMEenIIHX obliHe reHkl, He CHHMAaeT ocTpory Gopsibl
w eyHECTROBAHHAE, HO NEPeROIHT £e B MEYID IMockocTh. Ha emeny kon-
EVPCHIEE MeMIy ocobDAMH NPHXOOHT KOHKYDEHUMA MeXAY pOSCTReHHE-
su rpynnamu. CaMa BIAMMOMOMOLLb CTAHOBMTCA HHCTPYMEHTOM G0DEOEI
d ecyiupecTeoBanre. Ho pesyibTaT OCTASTCA TeM e — NOKOJNeHHe 3a Io-
HUICHHEM B NONVIANHAX DPACTET YACTOTA IeHOB, KOTOphle olecHedHBAKT
HLCOKYH OpHeOocofIeHHOCTE B CAMOM IIHPOKOM CMBICIE 3TOI0 CAOBA.

(eHOBHBIM JABHTATENEM SBONOIHOHHBEY NPeodpDAZOBAHHE ABIAETCH ec-
recTieHHBIR oTOOp Hanbonee NpHCHOCOCHEHHBIX OPTAHM3MOB, BOSHHKAK-
mux BeaegcTEHe GopeOR 3a CYLIECTEOBAHHE.

Memxpungorpan Gopsba. ITon memengopoit Goppboll cleaver DOHMMATE
IMHMOOTHOIIEHHA ocobelt pasHpix BHAOB., OUHH MOTYT OLITE KOHKYPEHT-
HiAMM, OCHOBAHHBIMME HA B3aMMHON BeITofe WIH HeiirpanbEiiMu. Ocofoi
GUTPUTEL MEXBHIOBAA KOHKYDPEHIMHA JOCTHTAET B TeX CoIvdaax, HKOrjs
NPperHBOBOPCTEYVIOT BHAR, KOTOPHIE MCHEYT B CXOAHBIX 3KOJNOTHYECKHX ye-
JGEMHE B HCIOALIVIOT OJHHAKOBRIE HCTOUHMEE nuTasus. B pesyaerare
MoK BHI0B0H GopeOB OpoHCXOAHT AHG0 BRITECHEHHE OQHOTO H3 NPOTHBO-
DOPUTRYIOMAE BHAOR, OO0 DpHcenocobleHMe BHIOE K DASHRIM VOIOBHAM
I npegenax egHHONO APeANtA, MAH, HAKOHeN, WX TeppPHTODHANLHOE paaod-
N HE,

HMuamoerpaupei nocaegeredi 6opeinl GAHIKHY BHAOE MOTYT CAVHHTD
S BHOA CHAJABHBIX monogaHedi. B Tex mecrax, rie apeajisl 9THX BHAOB
nepeKpEBAKTCA, T. & HA OJHOH TeDPHTODHH KHBYT OTHOH oboMx BM-
JUbH, JUIMHA KJIOBA H cnoocol JoDRIBAHHA NHIDH ¥ HHX CYIUECTEEHHO OT-
AuuawTeA. B HeNepeKpHBAKIOHXCH obaacTax obuTanua nonoasHedl or-
AMYMHE B QIHHe KIOBA H cnocobe no0bIBAHMA NHIUK He o0HADYMHHBAST-
i, Memxpuaosaa Gopeba, TakpMm obpasoMm, BegeT K SKOJMOTHYUECHKOMY H
rorpapHueckoMy pasolilieHun BHI0E.
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B kauecTee npuMepoB MeBHRI0BON OOpBEOEI MOMKHO HAZBATL B3AHMO-
OTHOIIEHWA XHIMHAKA W HepTBbl, NOZANHA H INADAIHTA, A& TAKME B3IAH-
MOBLIFOIHOE COMHUTENRCTRES OCODeH DASHBIX BHIOR.

DdipiherTurBOCTE 0T6Opa. DpeKTHEHOCTE eCTECTBeHHOrO orfopa 3aBH-
G OT Br0 HHTEHCHBHOCTH H 3ANACA HACASJICTBEHHOH HIMEeHUHBOCTH, HA-
KonAeHHore B monmynaunun. HervencHeHocTs orlopa OnpegenseTca TeM,
ikcna goss ocobeil noMuEBaeT M0 NONOBOH 3PeNOCTH M Y4ACTBYeT B pas-
MilKeHHH. YeM MeHbIIe 3T4a FOJA, TeM DONLITe HHTeHCHEHOCTE OTOODA.
Opnango gaxe caMelil HETEHCHBHBEH oTGop Oyiaer HeaddpeKTHREH, eCfIH Ha-
MEIMHBOCTE ocobell B MONYAAINM He3HAYHTENRHA WAH OHA HOCHT HeHa-
chavjereeHHBRl xapaktep. as Toro 4robel orGop NPHEOOMI K HaMeHe-
WK CPeHETD JHAYEHHA OPUIHAKA, OcoDM B NONYAALHHE SODKHBL TeHe-
THUCCKH OTIHYATECH APYT OT JApyra. 29vo vOefHTEIbHO JOKASAN CBOHMH
KAHCCHYUSCKHME ONETAME JaTckdil renetur B, Horancen. Om Bnigesnn
¥ ipaconH UMCTBEIE THHHE, KOTOPRIE DOJVHAN CAMOONBLASHHEM OJHOTO He-
ROJHOrD DACTEHHA H ero NOTOMKEOE B pAAy nokonenni. CoszfgaHHBIEe Ta-
MM OYTeM JAMHEH ObIAH TOMOSHIOTHRIMH 00 OOJBIIMHCTRY TI'eHOB, T. €,
BoHpererax THHEHA MIMeHYHBOCTE HOCHIA TOABRKO MOAHGHKANHOHHLIA Xa-
puicrep. B takux anemax orfop no penmumeEe GofoR He npuBEogMN B MM
VEPYITHEHHID HIH VYMeHLIISHHID B NOCAeOVIOMMX OoxoneHusax. B obbru-
HLIX ME TETEPOIHTOTHEIX NONYVAALEAX (PAcoa CYILecTEOBANA HAcHemgcT-
NENHAA H3MEHYHEOCTE, H OTDOP okaskiBanca sddexTusabim.

® 1. B ueM npeunsnl Bopefel 3a cyvoecTeoBanne?

® 3 llpexpamaerca Au Gopeba 38 CYMESCTBOBAHME B TeX NONYIALHAX
HHBOTHRIX, DO& HMEET MECTO BIAHMOMOMOIL?

® 3 K waguM MOCABSCTEHAM MOMET NPHEOIHTE MeKBHAcBas Gopoia?

® 4. 01 wero 3aeMcHT OEKTHEHOCTE ECTECTBEHHOMO orTdopa?

§ 47. Dopmwl ecmecmeennozo ombopa
6 NONYAAYUAX

EcrecTeeHHbH orfop Beerga BRICTYINAET KAK TIABRHRIN (dakTop npeob-
PASOBAHMA HHBRIX opranusmos. Mexanuam erco geficTeMs ogHHAKOE, T. €.
CCTECTEEHHEIN oTiop KAamObi paz cnocoGCTEVET BLIKHDAHHIO M OCTABRIS-
WHK) NOTOMCTES Hapbonee npuenocobleHHBIX ocobfei. OgHAKC B 3aBHCH-
MOUTH OT Er'o HANPABNEHHOCTH, addertrarocTs # ocobenHocTell yemoBmMi
ODHTAHHA OPraEMIMOR (POPMEI eCcTecTEeHHoro otfopa ™Moryr OwITE pas-
HEBIMH,

Jipuxyman Gopma ordopa. OpraHusMil, COCTARNAKINHe Arbvio mo-
UYJHUMID WM BHIO, KAK Bbl 3HAETE, 04eHb pasHooGpazHbl, HecwmoTpsa Ha
T, KAMIAA MONYAAINHA XAPAKTEDHIVETCHA HEKOTOPHIM cpegHHM 3HAHEe-
uuem nodoro npuadaka. Jns KoJAHUeCTERHHBMX NPH3HAKOE CPejHAs De-
JHUHHEA ONpegeSifeTcd Kak CcpejHee apudmeumec}me JHAYSHHE, HANpPH-
M CPEOIHHM YHCOIOM POEIAEMEIY DOTOMEOB, CpeaHell OJIWHOE KpBRLIA,
cpeaei maccoit rtena. Jlna xapaxTepHOTHEH NONyAALMH 00 KAa4ecTBeH-
HhM [PHIHAKAM OOpPESeNfAeTCH YACTOTA (NpouenT uaW gonn) ocobedl o
TeM MAH HHBIM NPH3HAKOM, HATPHMED YACTOTA YepHBRIX K Oeawx Gabo-
K MM YASTOTA KOMOABIX M POFATEIX SHHBOTHEIX,
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Hamenmenwe voIoBHE cyime-
CTEOBAHHA YACTO OPHBOLHT K
wirfopy ocobell © OTHJIOHEeHMA-
MH OT cpenqHeld BelHHdHHEL OT-
tmpaemoro npuzHaxa. Hanps-
mep, Gbia0 OOHADYHEHD, YTO
HIMpHHA TONOBEQOrpYAIH Y HKpa-
Derit,  ODHTAIOOIMX B ﬁ}rx.'re
v. [lmamyra (ARrama), yMeHb-
muaack. [IpuunEa Takoro AB-
MMIHA  CEAZEAHA © 0 JIVUIIHM
HLHMKHBAHHEM B MYTHOH BOjJe
mesikHX KpaboB ¢ HebDoasimod
mupuHoil  roaoRorpyaH. 9To
Ol LHCHASTCA TeM, YTO Meno-
iy BAReck 3afHBANA WIHPOKHE
MALIXATENLHBIE NI ¥ KPYI- Puc, 58 Hugverprankueil MelagHsM v Oa-
iy kpaloB, BLISLIBAS TeM ca-  Gouex
MLIM HX THOBIE.

Aprnil npuMep, AOKASHIBAKIMIN CYIIECTEOBAHMe IBHYmed dopmel
eTECTREHHOMG OTOOpa B OpHPOAe, — TAK HASHEAEMBIE HHAVCTDHANLHBIN
mesaHnaM. MuorHe Bmam Oafouex B pafloHAX, He NOOBEPrHYTHIX HHAY-
CTPHAJHIALAH, HMEeKT CEeTAYVIO OKPACKY Tena H KpPBLIbER. PaseurHe mpo-
MLILISHHOCTH, CEAIAHHOE C 3THM 3JArpAsHeHHe CTBOJIOR [epeBRER H TH-
i, IHINARHEKOEB, MKHBVINHX HA HX Hope, OPHBEIH K PeIKOMY EBOIDa-
CTaHHID UACTOTH BOTDEYASMOCTH HepHRIX (MelaHpcTHweckux) Oabouex.
I} UKpECTHOCTAX HEKOTOPHIX TOpOAos 4epHble GaloYEH 34 KODOTHOE Bpe-
M CTAIM npeodiafaIIHME, TOTMA KAK CPABHHTEALHO HEJABHO OHH TAM
UIHOCTRED OTCVTCTRORBANM (pHe. 58).

llpMuMiHAa BOSPACTAHHA YACTOTH EBCTPEYASMOCTH 4epHBIX Oafodex B
HpOMBIILIEHHEIY pATOHAX COCTOMT B TOM, 4TO HA NOTEMHEENINX CTBOJIAX
Jepepsen Densle Daf0UKH cTanM jgerkoii qofbidedi oTHOo, a depHile Gabou-
i, HAoBOpOT, CTANH MEHEee IAMEeTHhIMM.

[IpuMepoB, OOKASBBAKMINHE CYLIECTBOBAHHE ABMYINeH dopuur oTho-
pil, MHOMECTBO, HO CYTh HX OfHA: ecTeCTEEHHEIH oT0Op Ao TeX mop cMe-
npeT cpegHes IHAMeHHe MPHIHAKA HIH MEHAeT YACTOTY BCTPEYASMOCTH
oeobell ¢ HaMeHeHHBIM NPHIHAKOM, HMOKA NONYJIANEA OpHcnocablInBaer-
ei K HOBRIM yenoeuam (pue. 59).

Jlppayman (opMa ecTecTEREHHOrO o0TH0pa NPHBOIHT K 3AKDPEILTEHHE
100l HOPME! PEAKIHH OPraHHIMAa, KOTOPAR COOTBETCTEYET HIMEHHBLIMM-
¢H VCIOBHAM oRpy:xatomedt epeast. Orbop ecerga ®geT oo eHOTHIAM,
10 BMecTe ¢ peHOTHIOM OTOHPAKTCH M MeHOTHNEL, HX ofVCeIoBINBAIIIHE.
HeofixogurMe noguepkayTh, 970 mobaf aganrtanua (npucnocobleHde) HH-
won He Obieaer  abeomwoTHol. Ilpwcnocofaerne Beerfa OTHOCHTENBHO
B OCBA3Y © OOCTOAHHON HAMEHYHBOCTRE) ODAHM3MOB H YCOIOBHH cpeasl.
(rhop ocobelt ¢ VEIOHAKIMHMCA OT pPaHee YVOTAHOBHBIUEMOCA B NONVIA-
MM JHAYEHHEM OPHIHAKA HASHBAKT Jdeumyujell opMol ecmecmeeHROZ0
fafopa.
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HIIAH HEAHOBHY NIMAJBIAY3IEH (1884—1963) —
|_:.'|'+"|L:1:Tmrﬂuuﬁ aoonor-ssonmouuornct. Paspaboran nopo-
sy HedOCTHOCTH OPraHH3Ma H MeEXAHHIMOB 88 IIOJ-
MEPRHAHEA B MHARBHAVAITRHOM H HCTODHYESCKOM pAIBH-
run. Paspadoran Teopun cTalHAHAHPYROMIErD OTGODA.

sl 0

Cradnanzupyoman gopma orfopa. [pucnocobleHHooTs K onpeneneH-
MAM YeJAOBHAM CPEIL He 03HAYAET NpeKpaienus feficteMa orbopa B mo-
nyanuyui, Ilockoasry B nmoboll MOTyAAIAN BCEra OCYINECTBAAETCA MYy-
TAIMOHEAA H HOMOHHATHEHAA HIMEHYHDBOCTL, TO DOCTOAHHGO BROSHHKAT
ol ¢ CYNIECTBeHHO OTKIAOHAIIIMMHCH OT CpefgHera JIHAMeHHA NpHIHA-
knMu, Cmafurusupowaes opysa ombopa, KAK 5TO BHAHO HA pPHCVHE-
e 60, HanpapjieHa B N0Ab3Y YCTAHOBHBIIErOCA B NOOVIALNH CpPeJHEro
snnuensa npuanaxa. [Ipn erabmanaupyiomes orbope YOTPAHAIOTCA OCO-
(1 ¢ CYIECTEEHHEIMH OTHIOHEHHAMH OT CDeIHMX JHAYeHH NpHIHAKOR,
THIMYMHBE A48 DOOVIANHE HIH BHAA.

Hatmogaemoe B 1060# DOOVAALHE MHBOTHRIX HAM DacTeHHE ok
M CXOACTBO Beex ocobell — peaynsTaT geficTBHA  cTADHAH3IMDYIOMeH
ipMel ecTeCTEEHHOM oTDopa.

Hapecrao muore npumepop crafunuaupyiomero orbopa. Bo mpema by-
M UpEHMYIIECTBEHHO THOHYT OTHIL ¢ IJHHHBIMH H KODOTEHMH KpPBI-
JLAMH, TOTOA KAk OTHOE ¢O0 CPEIHWM pPASMEDOM KPBUIBEE UAINE BRIFH-

A Oaaneune
amopa A B B

o

Yuono ocoben
Yucno ocoben

HamenuHB0CTS NpHIHEARE Hanom4HBocT: NEHIHAKA

Pue. 58, Meayimas GopMa ecTECTREHHODD OT- Pue. 60. Crabnapanpy-
fiapi. wman  (popMa  ecTecT-
A ' — mocaegoRATEARAME HIMEHCHHA HOp- BEHIOTD OTOOpa

M jH"HH[I.I-‘I‘H moa JTABTeHHEM ,II;HI-IJIL‘QI'JII.Eﬁ CHIKL

CUTSCTEHEHHOD D’I‘ﬁﬂpﬁ,
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wanyT: HARGOABINAA THOEIR [JeTeHmmell MIeKONHTAKIMX HabmwaaeTca b
ceMBAX, pasMep KoTopeix OOABINe M MeHblle CPeAHErc 3IHAYeHHHA, 0o
FroABKY 9TO OTPAMKASTCA HA VCHORMAX KODMJESHMA M CHOCODHOCTH JALLIM-
mprueA or Bparos. Ctabuausnpyioman GopMa ecTECTEEHHOID orBopa GbLnA
wrpLITA BRIAAIOIMEMER oTedecTBeHEBIM yuennm M. H. Himanwraysenom.

I'vpopA © ECTECTBEHHOM OTOOpPE B HEN0M, Helb3d YOYCHATE H3 BHAY
vro TROPYECKYH poib. Hagannmsad mojesHble OA8 DONYAALHE H BHIA
naeieACTEEHHEE WaMeHeHHs M OTOPACHIBAR BpEIHbIE, ECTECTBEHHBIA OT-
iHir MOCTEINEHHO CO3JAET HOBLIE, fofiee COBEPIISHHBIE H XOPOIMIO OPHCTO-
colUicHEBIE K Ccpefie o00HTAHHA BHIEL

» 1. CpasupTe Memay coboil ABMKYILYI0 ¥ cTADMARIHPYHOUIVER (QopML
oThopa, BHABMTE HMEPTEl CXOACTEA W DASTHYHA.

» 2. OBBACHATE MexaHMaM apmsvmell m crabuananpymimed gopwm oT-
Gopa.

¢ 3. Kag BpM CHHETACTE, KAKYH DOAR B SBOMAKMIHE HIPAKT ABMIMKYIIAA W
crabuauanpyioman dopuut orbopa?

§ 48. Hpeiigp zenoe — daxmop I6oRI0OYUL

Cayqaiiasie woaefaHHA HacTOT reHOB B MONYJIAUMAX OTPAHHYEHHOTO
paisepa. CayuafiHple OTHIOHEHHS DeIyILTATOR pacmenieHEHi OpH MOHO-
runpIHOM, OUrHOpHOIHOM H OJAPYIHAX THIAX cﬁpemHBﬂlIHﬁ oT EHIae-
Widx penHYnE — Aeaenne obbaxoe. [awxe s onmte [ Mengena no Bro-
Jurd TIOKOJEHHH COOTHOIMBHHe eIThIX CeMAH K 3eJeHbIM COCTABHJIO
i022:2001, 7. e. He GBto TouHo pasHo 3:1. Ecam 6w B nogobmom ombi-
e Bpiio mayweno me 8000 ceman, a Toasxo B0, To BEPOATHOCTE OOIY-
qerh cooTHOmeHMe 5:1 Okina Gl CYIECTBEHHO HHMe, B Manpx noomy-
NHELFAX gei&c'ngne c.u}"-[aﬁ:lux npomeccos OPHBOIHT K ZIAMETHBRIM ITOCTIEN-
CrRMAM, B HACTHOCTH K M3MeHeHHMsM uacTor angeneid. CayuaiiHoe
HeNANPABASHHOE MAMEHEHHE YACTOT ajtenedl B MONYIANMH OOJYy4HI0 Ha-
annuue dpeiigha 2enos.

fApneHne TeHeTHUECKOrO JApeiida EBrepsbie o0HADYHHAM poccHiicKHe
cenersrn H. I OyGmaus a J[. J. Pomamos, a rarme sapybeBBIE yUe-
mae O, Paiir 1 P, @umep. C. PafiT sKeNepHMEETANBHO JOKAIAN, HWTO B
MIJIEHBEHY TOOVAALHAX YACTOTA MYTAHTHOD AJNend MeHAeTCH EHETPD
W ecnyuaiineiM ofpasom. Ero oneiT OBLT NpocT: B NPODHMPKH € KOPMOM
il MOCAOMJ N0 [IBe CAMKH H JBA CAMIA MyX ApO3oim, reTepo3nror-
WX 0 reHy A (MX FeHOTHI MOMCHO 3anMcaTh Ad). B atHx HCKYCCTBEH-
W COBTAHEBIY MOOVAANMAX HOHICHTPALMA HOpManeHoro (A) # MVTAHT-
nore (@) anneneil cocragmna H0% . Yepes HECHKOIBRO NOKONeHHH oKA3A-
Fliwtly, HMTO B HEKOTODBIX IIDI'I!].TJ'IHIJ'.HHK BO2 Oﬂﬂ'ﬁl{ CTANH rOMOIHPOTHBRIMH
1 MYTAHTHOMY Anfaenn (a), B ApYrax HONYAALHAX OH DLl BOBCE ¥T-
puticH, W, HAKOHEI, YacTh nonyJAAnHil comepiRana Kak HOPMANBLHBIH, TAK
U MYTAATHRIL anjieib. Bamuo mOAHepPKHYTh, 9T0, HECMOTPA HA CHIDHe
jMEe KHIHeCHocofHOCTH MYTAHTHRIX ocobell W, CAef0BATENRHO, BONPEHR
CCOTCCTEEHHOMY oTOOpY, B HEeKOTOPEIX NONYIAllnAx MYTAHTHBIH AMIEIbL
HOJIHOCTRE) BRITECHHI HODMAJNEHEIH. 2T0 W eCTh PESYIBTAT CAYHAHOTO
nponecca — Apeiida resos.
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IMomyasuwosneie BoaHel. B npHpogHey yeao-
BHAX DepHOgHYeCKHe xoelaHnsa YHcIeHHOCTH pas-
JAHYHEBEIX OPraHHIMOB O4YeHb pacnpocTpadHednl. Ha
prcyHKe 61 B KadecTee OpHMepa NOKASAHE HaMe-
HEHMHA YHCASHHOOTH DOMYIANME XHI[HEKA 0 epT-
Bel. BHIHO, YTO B pasHble TOfkl OPOMCXOAHT pea-
KOe BOIDACTAHHE H IDAAEHHE YHCOASHHOCTH MHBOT-
HEIX, NpPHYEM HIMEHEHHA YHMICHHOCTH MepTBH
Kak OB OHEDEHAKT YHCASHHOCTH XHIMHHKA.
C. C. HeTsepHKoB OJHHM M3 OEpBRIX o0paATHI BHH-
MAHME HA HOepHOJAH4YecKMe HKomebaHHA YHCIASHHOC-
i monyananun. Konebanna umciaenHocTH ocobei,
COCTABJANIITHX OONYJAAIHE, DOOVYHIH HAIBAHHE
NORPAAYUONHBLY SO0AH.

nUﬂYJ'IHli.HUHHHE BOJIHBI — OJHA H3I YACTRIX
opuuuHE gpeiida redsos. OcobeHHO CHALHO Koaeba-
HHUA YHCASHHOCTH BRIDAMEHB! ¥ HACEKOMBIX, pas-
MEpD BeCceHHEeH NMONYAANHH ¥V KOTODEIX ODLIMHO co-
KPAIAeTCA B TRICAMH pPA3 OO0 CPABHEHHI ¢ OCeH-
HEMH nonyaaguaqa.  Cayuaiigoe BrMHBAHHEE
PeAEHX MYTAHTHEIX OCcODel B NepHol 3HMOBKH MO-
HeT VEeIHUYHTE KOHIEHTPALHMED ,EH.HHUI-“I MYTAILHH
B TEICAYMH DAz,

K waxpM mocaeicTBHAM U8 DOOVISUHH TpH-
sBoauT apeitd resos? OvuM MoryT BEITE pasIHYUHEL
mH. Bo-meperix, MOMeT BO3PACTATE TFeHeTHMECHAR
OAHOPOAHOCTE NONYyNAILHH, T. €. BOIpACTAST e Io-
MOZHroTHOCTE. KpoMe TOTO, MONVAALHH, HMeOIIHe
Pue. 61. Monynammon- BHAMANE CXOAHME TreHerHYeckHii cocras m ofura-
Hie BOAHE (guHasmsp-  OUHE B CXOOHBIX YCIOBHAX, MOTYT B DEay/IbTATE
E UMCIeHHOETH  3ail- .ﬂp&ﬁ'llpﬂ PA2THYHBIX MEHOR YTPATHTE NEPBOHAYMANR-

WeH B XMINHEKOB). HOe CXOoAcTEO. Bo-BTOpPBIN, BoIegcTBHe apeiida re-
{ I;:‘;mu;; 2 74.11}{- HOE, EBONPEKH ecTecTBeHHoMY oTbopy, B nomyis-
MR 0 BOAK] 4 T HH MOKET VASPMKHBATBCH AANeNE, CHEMAKLIN

MEACE 7
I suanecnocobroets ocofell. H HakoHew, B-TpeThbHX,

OIAroIaApA DOOVIAMHOHHEIM BOJHAM MOMET NPOHG-

-"'i.ila'ﬁrHTb GpicTpoe M pedkoe BOSPACTAHHE KOHUEHTPALMA peixnx ajuenei,

laxnm oBpasoM, MOMHO CHAJATL, 4TO Opeild) TeHOR B NONYIAIMH BO3-

IHKART B DE3VIBTATE PA3NHYHBEIY CAYVYAHHBIX NDPOLECCOB M BHOCHT BHEJIAT

I OBOJIOLMOHHEIE NPeofpasoBAHHMA TeHOTHIHYECKOH CTPYKTYDHI NOMya-
ILHHM.

® 1. O6wacanTe, 4To Takoe gpeid remos. [IpMEegHTe mpEMep CHTVA"
IHH, B KOTOPOH OH HIDAET BAMCHYH) POJL, W oBBACHHTE, modeMy
Ero pONb ocofeHHO BeAHKA B HeQONBIIHX NONYIRNHAXN.

e 2. I'Euuyau_, POTH HIPAKT B JBOAKIMEN Gpefi]h reHoB H NDOXYARNHOHHERE
BOSTHBLY
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§ 49. H3onayua — a60n0ouuonnbii gaxmop

Fme Y. [apBuH YKasbiBald, 4TO HIONALMA OYeHb BAMHEIL 2BOIK-
iiHHBIH (pAKTOpP, TAK KAK OHA NPHEOOUT K DPACXOKASHHIO OPHIHAKOW
wenfell B Opefenax OZHOTO BHAA H NPEIOTBPALLAET CEPEINHBAHHE ocobei
paiblx BHIOB Memay coloil.

I'eorpadmueckan M30AAUHA. PaccMOTPHM, KAKHME cOOCODAMH OCyLLe-
crigeTCHE B OPHPOAe HIOIANNA, BEAYIIAd K PAcKOMISHHI0 OPHIHAKOEB
w nonyaamax. HamBonee wuacToll ABNACTCA RPOCMPpANCMEeNHAR, WIAH
seacpahuveckas, uzonayua. CyniHOCTh €@ JAKTIYMAeTCd B PaspbliBe enn-
oMo Apeana, Ha KOTopoM ofMTas BHA, HAa He cooDIamuiHecs Mesmxmy co-
twit wacTH. B pesyapraTe OTAeILHEE TMONYAAuuH o060cabiuBawTeA, N0
sromy cBOBOJIHOE CKPEIMBAHHME MHIMBHIYYMOB M3 PasHelx wacTeli apea-
G OKAZEIBAETCH AHO0 HeROIMOMKHEIM, JuD0 HpaiiHe 3ATPYAHEHHBIM.

B gamnaoll HIoAUPOBAHHON MONYAAIHM MOTYT CIVYARHO BOSHHKATH
myraun. Beaegcteue apeiida remop u jeifieTBHA ecTecTBeHHOro orbopa
FeNOTHIMYECKHE COCTAE HIOAMDPOBAHHEIY NONYAAUMA cTAHOBHTCHA Bee OO~
vt W Bosee pAsIHYHEIM.

[IpHumEbl, BEAVIIHE K BOSHHKHOBEHHIO reorpadHYeckoll Ha3OIALMH,
MUOPOUHCIEHHE: 7To OGPA3OBAHHE TOP HIM Pek, Oepemefikos HAM Npo-
NUE0R, HeTpefIeHHe MONYAAURN B onpegeieHHbIN palfiomax u T. 1.

BeaefeTeHe HEBOSMOMHOCTH CcKpeliHeanyd ocofel M3 pasIHuHBIX Hao-
mprBEAHHBIX ]':ICI-'I'IF.IIHII.!-'Iﬁ B H&H{.ELDI-"I H3 HHX BOIHHEAET CBOS HAlpaBle-
e ABONHNIHOHHOD NPpOoLecca. dro co BpeMEHEM OpPpHBOAUT K IHAYHTEIL"
HLM OTAHYHAM B MY TeHOTHOHYeCKOod cTpyRTYpe W ocnafieHni H ja-
et NOAHOMY DPeKPAIIEHAKD o0MeHA IeHAMH MEeAY Nony1ARHAME.

Oxogormueckan wzoasmius. Jpyrofl OyTh, NpHBOIAMIAN K pacKomie-
NHUHy NONYIALHH, — IKOAQZUYECKAR UIODIRLLA. UI-IH OQCHOBAHA Ha pPA3IH-
MK B NpelnOoiuTeHHH AHBOTHERIX HIH p&L"I‘EHHﬁ CNTRCA B OnNpegemneH-
UM MEeCTe M CHpPRIIMBATECH B CTpOro onpepenexunoe Bpemsa rojga. Hewo-
ropble TOCOCEBRIe phibbl, HANDHMED, HEPECTATCA HE SMHEeroaHo, a Hepes
veyl. IlpHueM B ofHO H TO e HePeCTHAMINE B 4eTHbIl roa NpHXOLHT
HOPECTHTBCA OfiHA TONyaamua pwif, 8 B HewerTHnidt rop — apyras. Ilo
Jroil DpHYHHEe NPeScTABMTENH DASHBIX TONVIANMA He MOTYT CKPECTHTH-
M mOmyJIANHE OHAZBIBAKTCA HIOMHPOBAHHLIME.

Jipyroii THO aROJOTHYECKOH H30AANHH CBHA3AH ¢ NPefIovTeHHEeM HH-
BaMH OPrAHMEMAaMH KOHEpeTHoro mecroofuTamus. CepaHcrasa Qopenes —
npnvep Takoll usogAnun. PasEwse nonyaAauud QopenHn HepecTATCA B Yoo
ThHX PABTHYHBIX PYYLEE H TOPHEIX pex, BOASAIOIINX B 03€pP0, NO3TOMY
cnobofHOE CKpeHMBAHME MeMAY HHMH KpaiiHe saTpyaHeHo. JKoJorHde-
CI MIOTANMAR, TARMM 00pasoM, NpPenATCTEYeT cKpemiueapmio ocobell ua
MBI nm:y.rlﬂlmi& H CAYMHHT, TAK e KAK H reorpapHIecKas HI0JAR-
N, HAYAJBHEIM STANOM DACXOMIEHHA DONYJIAILAN.

BHOJOrHYecKHe MeXaHH3MEL, NPENATCTBYIONME CKpemmBanuio ocobeit
HEHHILIX. BHAOE. CyiuecTeVOT CAOMHBIE MEXAHHIMBEL, IPeIATCTBYHOIHE
cRpUILABARKED ocofell DAZHLIX BHIOB, MHBYIIHX HA OJHOH TEPPHTOPHH.
OeofcHHo BajHOoe 3HAWEHHE B OCYIIECTRASHHH TAKOH HIONALHH HMEHT
JHELNIHYMHAA B MoBeJeHAH #MHBOTHBIX.
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Hecxoaerso B OpadHEbIX MECHAX, PHTYANAX VXA/KHBAHHA, BRIIETASMBIX
minnxax, npefnmiyuTagMblX MEeCcTAX BEH'I‘HI-IHH — EBCE JTO HASEHNHO npem-
uxpaHAeT ocobell PASHEIX BHAOE OT cOAPHBAHWA. MHOrHMe BMALI, KpoMme
roro, ODIANAKT PASTHYHAME B CTPOSHHH NONOBRIX OPraHeB, 4To ABAA-
rei ONONHUTeNbHOH Operpajoil ¥ CRpeIIMBAEWID. ¥ pacTeHnil mabmmo-
JuereH HeenoeodHOCTh OBELTBILE] OJHHMX BHOOB OpopacTaTek HA pPhIIBIHAX
ITHROE ADYTHX BHaos. B Tom cayvae, ecis ONNOJOTROpeHHE BCe-TAKH
HHHEXOLAT, HADAKgaeTcA rHbeIsL GHroT N0 reHeTHUYECKHMM TpHYHEAM. B
TeX CAYUAAX, Kortia Boe Oaphephl OKAIHBAKTCH NPEOJOJeHHEIMH M BCE
e epEAAeTCA HOPHAHOS NOTOMCTED, OHO HACTO OKASKIBASTCA OeCIom-
HiaM HM3-3a HADYOIeHHH Meflosa B CBA3H ¢ DA3NHMHAMH B CTDOCHHH WM
Hedie XpoMocom.

Jr’l'l'-l-'lli, PA3IHUYHBIE THOLI HIOTALHH, C D.llHDﬁ CTOPOHEI, CO3TANOT Opem-
e kLIKH K pacxodsIeHHID HGII}’JIHH,HI?. H K DOCTenyrIenMy BI{,E[DDEPEGD'
WK, a ¢ apyroii — cnocoboTBYIOT COXPAHEHHED TeHeTHHeCKOl CTpYH-
TV BHIA.

* 1. OfpacauTe, Kak OBPA3YIOTCA HOBBIE BHABL © YCAOBMAX reorpadm-
YecHOl MAN 3KONOTHYeCKOl @aomsmmm,

2B uem PazaHYHe Meorpafnueckol H IKOIOMHYeCKOR Haonanma?

§ MosTopure § 47.

§ 50. IIpucnocobnennocms —
peayavmam deldcmsus gaxmopos Isonwouuu

I} peaynerare neficTEMA ecTeCTBeHHOTO 0TOOPA COXPAHAKTCA OCOGH c©
HOACIHEIME LA HX NPONBETAHHSA NpHIHaKaM¥. ITH ODpH3IHARH obyvenos-
JHBRKOT XOPOIHYE), HO He alcoN0THYI RpUchocolleHHOCmSs OpPradusMOoB
It TieM YCJOOBHAM, B KOTODRIX 0OHH IHKHBYT.

HpucnocobneHHOETE K VCAOBHAM CPefibl MOMET GBIThH BECEMA COBED-
HIHHOE, 9T0 DOBBINAST [MAHCH OPPAHHIMOB HA EBBIMHBAHHE H OCTABIE-
nue DOABIIETD YHCAA OTOMEOE, Hanplinlep,. COBEDIIeHHB NpHcoocobme-
1HH CTPpHAA K DOaeTy, A JATIA — K MH3IHH B Jecy. XH.[JHKTED npH-
enocoliledil K scHsun B esoeobpasuoll cpege pasamuen. CTpus Ha Jery
JORUT MEIKHX HACEKOMEIN: ¥V HEro INHPOKHE pPOT H KODPOTKHI KIIOB.
Jaren pobeiBaeT H3-NO KOPEl AHYHHOK HACEKOMBIX: ¥ Hero Kpenemit
JAMHHBH RIOB B AausEwi asek. O npHenocobieHHOCTH OpPraHH3MOB K
HEPYIKAIMIeH cpefle CBMETENLCTEYET MHOMECTRED PAIIMUHBIX NPHMEePOs,

HoxposuTeascTeennan oxpacka. IlokpoBHTENBCTEEHHAN OKPACKA paa-
HHTH ¥ BHIOORE, ROTODEIE MMHBYT OTKPBITO H MOI'VT OKA3ATLCA dOCTYIHEI-
MW A Bparos. TAKasd OKPACKA [ENAGT ODFAHMIME] MEHEee SAMETHEIMH
nie fhoe okpyawomeid mecraocti, Hounste Sabouxn geem moryt normé-
HYTL OT HACEKOMOAIOHBIX NOTHL, HO, NOCHOIBKY OKDACKA HXY KDPELUILER CJIH-
CHTCH & TOH NOBEPXHOCTLIO, HA KOTOPOH OHM OPOBOSAT OeHE, MHOHE
HACPHOMEIE OCTANKTCA HEIAMEUEHHBIMH H VCIeNIHO Nepe:XHEBANT HebNaro-
HPHATHOR Q04 HHX BPeMA. ¥ OTEPHITO THe3JANMXCH OTHL (IIyXapk, Te-
‘reper, paduBe B Ap.) caMea, CHOAINAA HA THe3fje, NOUTH HeoTIHYHMA
or okpy:xamwero gora. Ha Kpaiinem Cesepe MHOTHE MMBOTHBIE OKpAa-
menst B Geastit user (Gensrlt Megpens, Genas kypomatea W oap.).
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YV HeKOTOPHIX JKHBOTHBIX MB BeTpedaeM #Apxul y3op (oxpacka y
awipsl, THrpa, mupada, ssedl B gp.) — uepefoBaHHe CBETIEIX M TeM-
WX TONOC M NATEH. OTA PACUIEHSIOMIAN OKPACKA HAK OBl EMHTHDVET
NepeloBAHNE OATEH CBETA H TEHH.

Mackuposxa. Mackuposka — npucnocoffieEne, npu xotopoM dopma
TesE M OKPAcKa MHBOTHEIX CAHBAKOTCA ¢ OKPYVRAKIGHMH IpeiMeTaMH.
HanpuMep, ryceHRnn HexoTopeix Gafovex mo gopme Tefa B OKpacke Ha-
nomiHaT cyurn (pue. 62). TlopepxHocT: Kpbiibes Oafouxn cepeiil mo-
X 00 CTPYKTYPE H LEETY HANOMHHAET MOBEDXHOCTE CTBONA CYXOTo fe-
peng. HaceKOMEIX, 3HBVIIHX HA KOPe Aepesa (MVEH, YCa4H H Ap.), MOMK-
i (IPHHATE 38 JIHITARHEKH,

Mumuaxpua., Mumuxpus DoApasKaHie MeHeg JAIHINeHHOTO Opra-
WiiMa OOHOTO BHAa GoNee JAN[HILEHHOMY OPragHaMy IpYroro BHaa (HiIH
HpeIMETAM cpedbl). JT0 MoApaKAHHE MOMKeT NPoABNATbHCA B (opMe Te-
an, okpacke W T. g. Tak, HEKOTODBIE BHALI HeAJOBUTHIX 3Mell M Hace-
oMby OoxodH Ha agosuThix (pue. 63). Crpoenne u (opMa Texa HeKO-
FopaE IHKAA, CBEPYKOB, JAHYHHOK KYIHEUHKOB HATOMHHAKT MYDABLER
[1] i

Jt[]\"t;mm{pnn — pesyiasTaT OTHOpA CXOAHBIX MYTAUHHA ¥V PAsAHYHBIX BH-
aons. OHA NOMOPAeT He3ANIHMINEHHLIM HHBOTHHRIM BRUHHTH, CcnocoboTRyer
oY PAHEHHE) OprasuaMa B Dopebe 3a cVIECTBOBAHHE.

lpeaynpemxaawoman (yrpomxawman) okpacka. Buam sepenwo ofnaaa-
wrr ApKOH, SATOMHMHAIMERcH oxkpackod. Pas NONBTABIUHCE OTEEIATE He-
crLeolHYED DKBEY KODOBRY, MSANAILYI0 ocy, NTHIA HA BCH MH3HL 34°
MiMHHET HX APKYVH OKpACKY.

HexoTopele HHBOTHBIE ASMOHCTPHDYIOT YTPOGHAKINYI) OKDACKY AHIIE
i HADAJEHHH HA HHX XHIIHHKOHB. Orpacka CHMHEL OOEIKHOBEHHOTO X0O-
MIA [MOXOMA HA [BET BRITODeEINSH TPABRLL. JT0 NOKDOBHMTENLCTBEHHAR
okpacka. TIpH HANAJEHHH JOHCH HJAH CODAKH XOMAK IepeBOpa“HBAETCH
weepx OpIOXoM M 3ANAIASTCHA YHEYCAMH CHAEBHEIX DE3IOE. XHUmHEHK, HA-
JAKMIIHE HA 9TOr0 PPBISVHA, HAJOATD JAODOMHHT He TOABKO KpPEOKHE

e, 62, TloxpoRRTEALET- Pue, 63, Mpmugpas,

A OpPMAa FYCeH Ik Caesa — TAPAKAH OWEHL NONOM HA GOMBH HD‘
(UNUOMPEHAKIIAR  CYHOK) POBKEY, KOTOpad HechegolHa; crpaed — MyXa [IMe
ANIMILAST &8 OT BPAaros NeEKA NOAPANKAST JIEMIAHOMY LIMESH

173



3y0el W OpPUHIMTEIEHOE Be-
pemaHie 3BepbRa, HO H Ap-
KYI0 OHpPACKY ero Opiomiwa.

CopepmencTso npucoo-
cobIeHHH ¥ HX OTHOCHTEIE-
HBI xapakTep. Ha scex pac-
CMOTPEHHEIX BREIIIE NOpHMe-
POB M OFPOMHOTD KOJHYECTEA
APYTHX, O KOTOPRIX MOMHO
Grimo GBI pacckasaTe, BMA-
HO, YT0 MHBBIE CYVIIECTRA,
KiK NpaABHAQ, XOpOIIo cooT-
BEETCTEVIOT VCAOBMAM HX obn-
rauua. Kax e BOIHMKAIOT
CTONL COBEDHIEHHBIE ANATITA=
nana? Peloaninyio poas B HX
. BOJHHKHOBEHHH HIPAaeT He-
;F1rr-. ﬁ'é.r [MpuMep cxogcTea B CTPOGHHH Iaas, NpEPRIEHO ,n,ef{c'rﬂyé.._q}m eo-

POEHHE Ia3a DNJIOBOHOPOID MOJLTIOE-
i HApaHaTHOL; B — c¢rpoeHHe raasa moe- TRCTRBENER SRORp:, XLy Do
IO THIOIE DO moro pasgcodpasus genorn-
MoB, 4 3HAYHT, H FeHoTHIOR
B NOOYAALHAX OTOHpARTCH
nanbones COOTBETCTEVIONIME MAHHLIM yvenopHAM,. JIMMbs B peayasTaTe OMeHEB
JTHTEIBHOTD 2EOJTHIIIHOHBEOMD nOpolecta NoABIAKITCA OpPraHHaMEl, XOpOIno
MWANTHPOBAHHBIE K H3aMeHHBIINMeA yenopuaM. Y. Mapeus mucan: «...Mom-
Hir CHA3ATE, YTO ECTECTEEHHREIE 0TOOD eXReIHeBHO, emeqacHO pacciIeaver
no BeeMmy CBeTY MenbdaliuMe HIMeHeHWA, oT0packlBai AypHBIE, coxpa-
A H cnarad xXopomHe, padorTas HeCHARINHOG, HEBMAMMO, rie Bkl M Kor-
N BEI TOABKO HH TPeACTABHIACH K TOMY CAv4ai, HAJ VCoOBeDIIeHCTROBA-
HHEM HAMAOTND OPraEMYecKOornd cyIecTEas:,

Ecrecteenneiii ortfop B eayyaiinee mponeccs BEOYT, KK NpaBHio, K
prcxomAeHn0 — dusepsenyul NPH3HAKOE YV POACTBEHHBIX BHIoE. B To
Hee ppeMa oThop MOMeT NpHBOIHTE H K KOHBEPZENYLUL — CROMICHII0
HPHIHAKOE ¥ OYeHB JAfIEKHX BHAOB. Y0eiuTensHEfl OpEMep — CXoHeT-
By B Q'Tpﬂel-IHH riIa3a ¥ BHICIHMX NO3BOHOYHBIX H MNOJOBOHOTHX MOJJIHC-
won (puc. G4). Sror opraH He GBIT VHACAENOBAH MOIBOHOYHBIMH H MoOT-
AwckaMy oF ofmux npegxos, OH passBHACA K3 COBEDILIEHHO PA3THYHBIX
IMODHOHATEHEIX 38YATKOE (TAKHE OPraHbl HAILIBAKT AHATOTHYHBIMH).

Kpome ecrecreensoro orfopa ¥ HACAEACTREHHON MAMeHUHBOCTH, B NOf-
JEIHAHME B (OPMHpPOBAHHM NpHenocobaeHui CYLECTBEHHYI0 POIEL HIrpa-
T HIOAHPYIOLHEe MeXAHHIMBI, OPeOATCTEVIOIINE MHPOKOMY NpPOHHKHO-
BEHHE DeHETHYECHKOTO MATEpHAIA H3 JAPYTHX BHAOB.

Cnegyer MOMHHTE, OJHAKO, WTO Broe OpHCHOCcObIeHHA HOCAT OMHOCU-
MeAbHbLL XAPAKED, T. €. OHM OOMOTAKT OPrAHH3MY BEIKHTE JHIIL B
JHHHELX KOHEPeTHRIX yeunoBHAX. IIpm umameHeHHH e aTHX veaoBHil npu-
clocofleHHe MOMET NepecTaATE ObITh MOTSINLIM,

Tak, n0pH nepexoje UPeKoB COBPEMEHHBIX KPOTOR, CHeNBImel H Apy-
FHX BUJOB K MHHIHH 0o4 semieil orbop Ha ocTpoTY apeHns, HeCOMHEeH-
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Parondua Porossua 3puTensHER HEDE
CTIEHNCBHOHOE TR

i, ocnaf. Ha emeny emy npamen orfop Ha OOABUYI SaliHIeHHOCTL
Figa OT MeXAHWYeCKHX MOBpexeHuii, OT 3ACOPEHHA MBLTLIO. JTO NpH-
me K YMeHBIOEHHEY OTHOCHTENBHBIX pasmepoB riuasz, K CMELEHHE) HX
n ayie uepena. Taxps ofpasoM, PYAHMEHTAPHBIE OPraHbl MBI TAKMKE
MiIKEM PACCMATPHBATE KAK De3yJAbTAT AeiicTBHA ecTecTBeHHOro orhopa.

» 1. Obpacawre, kaxus obpazoM Ta HIK HHAA AJADTALMA COXPAHACT
cx oTHOPOM; KAKYH POTE HUDAIOT B HTOM FeHbl, HIMeHTHBOCTh, €0
TRCTREHHRN OTOOD.

» 2, Ha opusepax SEMBOTHRIX # pacTeuuii pamers xpas o0LACHWTE,

KAK BOSHHEAET npUcnocodIeHHOCTb.

» 3. Muorme myxu DOXOMH HA DU B OKYREMKAT, Kax muensl. Kakne
MOBHO BLIBHHYTE FHOOTE3R Ana obpacHenna sroro? Kam wx mom-
HO TPOBEPHTE?

» 4, Kag BOGHHEIA OPHCOGCOOIeHHOCTE K DAHHEMY LBETEHHD ¥ paHHE:
BOTYIIHX pacTeHuit?

» 5, Heponeaya SHANHA H3 EYPOA 300000HE, HAZOBHTE HePThl NPHCMO:

cofiIeHHOCTH K cpene o0RTaHHA ¥ pub M nrTai.

IMosropute § 45.

0

§ 1. BudooGpaaosanue

Budoofpasosanue — 5TO CIIoMHEeRM SBOMICIMOHHBIA [POLEc: BO3-
niKHOBEHHA HoBOro BRga. HoBRIH BuA NpepRIBAET CBAZH ¢ DOAHTENLCKHM
IMOM M OpeBpaniaeTea B obocofieHHY0 COBOKYIHOCTE opraduamos. Ckpe-
mupanue ocofell HOBOTO H CTAPOTO BH/JOE CTAHOBHTCA HEBOIMOMHHEIM.

Mexanuam sumoobpazopanus. [IpecTapnenie 0 MeXAHMIMAX BHLOOD-
jMBOBAHHA BIepBhle Gbino BuicxasaHo Y. Japsusom. OB Hexogma M3 TO-
o, WTO BHYTpHBHAoBasA Gopbfa 33 CyMecTBOBAHME M BHTEKAIMH M3
Wi eCTeCTERHHBIR oTOOpP CAVIKAT CAaBHOH NpPHYHHOH DACKOMIeHHA IO~
IyJAALHEI, SACTABAAIGT BHAB MAKCHMANLHO NIHPOKO M pasHoo0pasHo Me-
IEZOBATE Opupoadkle venosus. [lo meemmio . Jlapsus#a, B Opejeaax
DANDNO BMAA SWACTO BOIHHKAIT NONYJIANNH, KOTOPRE OpHcnocabinsaioT-
¢3l K PASHEIM YCAOBHAM OODHTAHHA! BIAMHBIM HAH CYXHM, DABHHHHBIM
WAH TOPHEIM MecTOOOHTAHMAM, NOTpei/IeEnD OnpegeIeHHoH THIH | T. 4.
Mmenno Gaarogapa stomy BRAe ¢ Hanbonbwel nonHOTOH HEMONBIYIOT
peeypes! cpeasl cBoero oOMTAHWA. CAefoBaTeNBHO, ECTECTBEHHBINH oThOp
GNAPONPHATCTEYET Bee 0O0Jiee OOMHOMY HCOOABRIOBAHHIO pasHoolpazna
VEJIOBHAH CYHIECTBOBAHMA. DTO BhISbIBAST PACKOMASHMHE monyAAnHi B npe-
AraX BRAA 00 MophonorMuecKuM, (PHIHOIOTHUYECKHM M OHOXHMHYECHKAM
NP HBHAKAM.

Meorpad@=geckas H SHOTOIHYECKAN MI0NALKA, KAK Yie OTMEIanoch, —
SMGTHIHOHHEEE MEXAHHIMbL, PEIR0 VCOHIAHBAKIIHE NPOLECC pACKOHISHHA
nonyaAnHI BcaefcTBHe ocnalieHMA H gaie NOMHOTO DperpallenRns o=
Mi*HA PeHAMH MeXIy HHMH.

Paccvorpuy cay4ai, Korga BUAOBOH apeat OKAZBIBAETCA Pact/IeHEH-
LM HA OBe YACTH, HANPHMED B Pe3y/iLTATE BOSHHKHOBEHHA MPOTHEBA.
VTEIMBIIETD NOAYOCTPoB 0T mMarepnka. CoegcTBMeM TAKOTD pAcHIeHe-
nuH apeana ABAAeTcA pasfHBKA BHAA HA ABe He CHPEUMBAIHMECH APYT
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¢ ApYroM nonyiaannd. Eauasiid resodoHEI BHIA B De3VABTATE OKAIBIBA-
CTEA pAgeTeHHBIM HA ABe HI0aHposaHHEIE 9acTH. (lMenogondosm HaskIBA-
0T COBOKYIHOCTE BCEX DMeHOB, COOSDMEANIHXCH B NOOVAANNH HAH BHIE.)

Hanauanpnoe pasnudne Me:may reHodongams ofocolHBIIRXCA wacTed
i B XoAe nannHeHmed SBOMHOHE HeMsbeskHo yeunHeaeTca., B kawge-
I BAMHOH NPHMHHB 3TOTO BRICTYIAST MYTANHOHHBIN npouecc. B og-
HoH M3 OBRYX pPASTEMHBINHXCA DONVIANHN BOIHHKAIOT OJHH MYTALHH, &
i apyroit — uese. [HocKoneky yenoeRHs o0HTAHHA B PASHBIX +H3I0MH-
Taxe MOTYT CYIIECTEeHHO OTJHYATRCH, TO H ECTeCcTEeHHBIE orTlop Takme
fivaeT peficTBOBATE B PaSHEIX Hanpasienwax. Jpeiid rexoe takxe BHO-
CHT BAMHHBIH BRIAN B JanbHelimes pacxodgende revofodmaor obocofne-
HMxeH Yacted BHAA. ﬂpﬁﬂ;ecc PACKOMIEHHA DOIVIHAILH, NpOAOIHAACE
JNIVTENBHOE BPEMA, NPHEBOIHT K MYGOKHM H3MeHeHHAM reHOOHIOR MHo-
HYMANHE B MHOIHX CBOHGTE ODPraHH3MOB: DAsMEepoB, OKPAcKH, IIOJ0BH-
TOCTH, NPeINoYTeHHA ONpeJe/leHHBIX MeoT ofpTarwa W T. 4. Boanwka-
W HOBLIE NPHIHAKH H AJANTAINH, DOABNAKTCA OTAHYMA B CTDOEBHHH H
Jare HOUIHYSCTEE XPOMOCOM.

Benepereme aroro ocobu npesie poACTESHHEIX NMONVAALNE VTpaunsa-
wer enocofEOCTE CHPRIMBATECA Mexay coloil. BosmumkawoT HOBREe BHARL
B pesynbrare BugoolpazoBAHHA DOABIAETCH BHA HIM HECKOJABKO BHAOE,
KOTOpLIe HHKOMQA Opexdge He cvinecTBoBaaH., OHE o0nDagamnT TONREO HM
HPHCYIIHMHE CBOHCTEAMM.

Brijenawr gba OCHOBHEIX cnocoba BmoolpasoBanudA: 2eozpafuveckoe
IoJkoageudeckoe. Pasivude Meday HHMH COCTOMT B TOM, Kakoil THO
HOOAANHH NOCAYHHT HCXOIHBIM [I8 PpacxosieHdda nonyiaamufi, Cym-
HNOCTE NpoUecea BERAeolpA0BAHHA OAHHAKOBA IaA oboux cnocoBor. Ona,
KoK yae GLLIO OTMeYeHO, JAKIWYMAETCA B KOPeHHoH mepecTpoiike cBoficTs
PMUIMTENBCKOND BHIA H B (QOPMHPOBAHWK CBOMHCTE HOBOIO BHIA.

Bonbinad wYacTh BHOBR BOZHHKAKIINX BHIOE Opaxyvercs. TonbKo
iHboTes YCOellHO OCBAHMEBAIOINHE HOBRIE IKONOMHYeCKHEe YCJI0BHA, T. €.
nuubonee opucnocofieHHBE, BHAE COXPAHAITCH H HAYT [0 OYVTH JATE-
HeHLIIEre SBOAIMOHHON DaSBHTHA.

® 1. Karyw pone B 00pasoBanHi HOBLIX BHAOE HIDAKT H3CAANHA, gpefid
PEHOR, I.Ii}II!.I’.;'IHIJ.HtJ-HHHE RI:L?THHT?

& 2 Onmuwre Ops OCHOBHEX cnoocofs BRAOOGDAZOBAHMA.

» 3. [IpoucxoanT a0 npomecc BRHA0OGDAIOBAHHMA B HALIe BPEMA B MOM-
HO JH erdo Habmogars?

» 4, OfbACHATE, KAH, N0 BAIICMY MHEHHIO, MOrTH ofpasOBATLCA HI Of-
HOrO POROHAYATLHONG BHAA ABA BHAA s3aifien — OGeAfk H pyeax.

* 5. Momer am, mo BAmIEMY MHCHHID, ACATENRHOCTE YEIOBCKA MOBAH-
ATh Ha ofpasoBAHHE HOBRIX BRAoR? Oreer obocHviire.

§ 52. Ocnoénvie HAnpasneHUR IBONIOYUORHOZO
npoyecca

llporpece u perpecc B JBONIOINAN. DROMOIHOHHEIN Opomece B LeloM
HENPEPLIBHO HIET B HANDABRIEHHH MAKCHMANBHOTO i.IDHC]]UEDﬁ.i‘IEEHII M-
HbIX OpPraHEIMOB K VOIOBMAM OKpYmammed cpensl. Cmena vemoBmi
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AJEKCER HHEKOJAEBHY CEREPIIOB (1866
1936) — oTeqecTBoHHBET SBOMHIHOHHCT. ABTOD HOCAM
AOBAHMI [0 CPABHHTEILHON AHATOMMH MOIBOHOMHBIX.
Coanan Teopnx MopdodHIgoIorAHeckore o GHogorHue

CHOMD Oporpecca H perpecca.

WACTO NPHBOGHT K 3aMeHe ofHHX mnpuenocobnemmii ma apyrae. Oamaxo
oTD JEE OTHOCHTCA K OpHenoco0neHHAM IOHPOKOTO XADAKTEDA, MAKIIHM
OpraEMsMaM NPeMMYIecTEA B DARIMYHEIX YeaoBHAx cpeanl. Takoso, Ha-
HpHMEp, JHAYEHHE JErKHX KK YHHBEDCAJIBHOID OpPraH:a razoodMeHa v
niBeMHBIX MOIBOHOYHEIX MAM UBETKA KAK COBEPIIEHHOTD OPraHa pasMHo-
MeHHA ¥ MOKpHToceMenHbix pacrenwii. Taxum ofpazom, GuomormuecKui
NPOFPECt MOMKET OCYIECTBAATHCA BCAEACTBHE KAK YACTHRIX, Tak M ob-
X npHcnocobaenuit oprapusyos. [log fuonezuveckum npozpeccoM chues
AYET TOHHMATH BOZIPACTANHE NpHenocobIeHHOCTH OPraHH3MOB K OKpYHa-
wiei epege, BegVIOee K VESIHUYEHH YHCIeHHOCTH H Oojee MHPOROMY
PACTIPOCTPAHEHHID BIJIA.

SROMOIMOHHLE HIMEHEHHA, NPOHCXOIAIIHEe B HEKOTOPRIX BHIOAX H
flee KPYNHEIX TAKCOHAX (ceMeiicTBAaX, OTPAZAX), HEe BCEra MOTYT OBITE
NpH3HAHEl TPOTPecCHBHBIMH. B TakMx caydasx rosopAT o GHOMOrHYe-
oM perpecce. Buogozuueckiill pezpece — 3TO CHHMKEHHE YDOBHA TPH-
clOCOBIeHHOCTH K YCOOBHAM o0OMTAHMA, YMeHBIISHHE YHCASHHOCTH BHAA
W ITOIEA D H BHOOBOTO ﬂpeana.

Kakosbl e TIVTH JOCTHAGEHHA GHOJOrHYeckoro nporpecca?

Apovopdoz. Bonpoc o BUSMOMHLIX OYTAX OJOCTHHEHHA GHOTOTHME-
eioro nporpecea Gmin paspaboras A, H. CepepriosbiM — KDYIHBIM y4e-
HLIM-3BONIOIRoHACcTOM, OIHE M3 FAABHBX Takux nyrteil, cornacmo Cesep-
nowy, — Mopgodusuoiozuneckuil npozpece, AW apomopgos, T. e. BOI-
IHHKHOBCHHE B XOfe JBOJIIHH NPHIHAKOB, KOTOPLIE CYUECTBEHHO NUBLL-
WNIT VPOBEHh OPFAHH3AIME JKHBBIX OpraEdamob. Apomopdossl aawT
fonemMe npedMyiiecTea B Gopebe 3a CYMECTBOBAHHE, OTHPHLIBAKT BO3-
MIGKHOCTH OCBOSHHMA HOBOI, Opesdie HefocTynHOH cpefist ofHTAHMA.

B apoionAn MISKONHTAMNINHY MOMHO BRIJEIHTL HECHONBKO KDYOHBIX
apoMoppo20B: BOIHHEKHOBEHHE MIEPCTHOTO NOKPOBA, IKHBODOKAEHHE,
REKAPMAHBAHHE JeTeHBIIIEH MOJOEOM, npHobpeTeHne OOCTOAHHOH TeMie-
puTYPRl TEM4, NPOTPECCHBHOS DAIRHTHE JIEMHKHX, KPOBEHOCHOM CHCTeMB H
NUIDBHOTO MOSra. BelcoRHE obmmil ypobeHE OPraHEHZIANHH MASKODHTAR-
IMX, DOCTHTHYTHI ONACONADA NepedHcleHHEM apoMOphHBIM HIMeHEHM-
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AM, ODOIBOJIHA HM OCBOHTH
BCE BOIMOGHHEIE cpefbl ofm-
TAHHA H NDPHEBeI B HTOME K
NOABTEHHE BRICIIHX NPHMA-
TOB H YeTOBEKA.

POpMHPOBAHME ADOMOQD-
dosza — AAMTENLHEIN [IpO-
nece, NOPpOHCXOAAIIHEA Ha
GCHOBE HACAefecTBeHHOH H3-
MEHYHBOCTH H eCTeCTBEHHO-
ro orbopa. MopdodHznoao-
rHYeCKHI Oporpecc — Ma-
THCTPANBHBIH TIYTL 9BOII-
UMH OpPraEvYecKors MPpa.
B passuTHm Eammpoll kpyvo-
HOH TAKCOHOMMYeCKOH rpym-
Okl MOMHO OOHADYVHHTH
apoMopdoakEl, O YeM BB y¥3-
HAETE HI NOCAeIYIOIIETo MAa-
TePHAIA.

Hamoaganramua., Kpoume
TAKOMD HKpPYOHOTO npeodpa-
AOBAHMA, HAK apoMmopdos, B
Mue. G5, Paanoofpasse propros Ha lananaroc-  ¥ofe aBOTIOIMHE OTHENBHBIX
CIRHX OCTPOBAX rpynn  po3HEMEaeT OOIbIIOE

KOMHYeCTEO MEJIKHXY NNPHCIO-
cofileHHH K onpefeleHHEM YVolIOoBHAM cpefbl. Takue npHenocofHTelbRHEIE
mameneHna A. H. CepepmoB HAZBEAT HAHOANANTAIIMAMHE.

Houmgdanmauyuy — 370 npHcnocobIeHHA MHBOMD MHDA K OKDYIHAID-
el cpefe, OTEPHIBANKIHE Oepel OPraHH3IMAMHE BOSMOMHOCTB OPOTDec-
CHBHOTO pPAZBHTHA O3 NPHHIHOHAALHON mepecTpOoliKM HX OHoJOTHue-
CKOH OpPraHH3IaAnAaH. HPHMEPQM HAHGAJANITALHE MOMET CAOVMHETL OMHCAH-
i Yapnzom JMapeuuod pasHoolpasHe BMAOE BRIOPROBRIX ITHI (pHe. 65).
I’naible BHALI BREOPKOB, HMES CXONHRIH YpPOREHER OPTAHHIAIIAH, CMOTJIH,
(A Ko, NpHobpecTH cBOMCTBA, DOSBOMHBIIME MM 3AHATE COBEDIISHHO
jmaHLle Mecta B opupoge. OSHM BHIM BBHDKOB OCBOHIH IHTAHHE
IJJIAMEH  PACTEHMEA, APpYTHE — CEeMEeHAMH, TPEThH CTAJAH HACEHOMOAD-
LM,

(Gmwan peremepauma. B pajge SRONOUIHOHHEIX cHTYAUHA, Korga
CILPVIHAIIAA Cpefa JoBoALHO cTadHILHA, HADIHOIAeTCH ABRNeHWe ofiyel
dezenepayuly, T. @, PE3KOTD YOPOUIEHHA OPrAHUIALNH, CEAIAHHOTO © He-
NCRIOBEHAEM OENLX CHCTEM OpPrasoB ® QVHEOHE. OueHs 9acTo o0mas
AereHepania HabiogaeTed OpH Depexoge BHOOB K OapasMTHYecKoMYy ob-
sy CYIIBCTBOBAHMA. ¥ HPaAGOB HIBeCTEH NAPAIUT — CAKKVIHHA, HMe-
naA BEL Memea, HalHTOr MONOBRIMH OpPOAVETAMH, H o0Jaganinas
Knk Obl KOpHeBOH cHeTemoll, NMPOHMILIBANINEH TENO XOIAMHA. JBOMHIIHA
PTOr OpraHEusMa TaxoBa, PojoHadwaneHam (QopMa NDPHHEALIERANA K YCO-
HOMMM pAKAM W OPHEDENIATACE He ¥ NOABOJHLIM KAMHEAM, Halk DONb-
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IHHHCTED POACTBEHHRIX BHIOOB, 8 K Kpﬂﬁﬂhl H ITO-
CTENEHHO Depellid K DapasHTHY2CKOMY EHU-DDE]."
f'-}"LLi_ﬁ'CTB‘DHHHHH, ¥TPATHE BO BIPOCJIOM COCTONAHHH
NOYTH Boe opradgel (pme. 66).

Hecwmorpa Ha To 49To ofliad JereHepanHMs npH-
HHT K ."!'I-Iﬁ"-[H"I‘éJII-'[-I’DM}" anﬂlI!,EI-!IHO ﬁpl‘a]—u«l;}a-
ILMH, BHAL, HWAYOIHE 0 3TOMY IVTH, MOTYT VEe-
JHYHBATE CEOHN YWHCISHHOCTE H Apead, T. €. JBH-
HTECH IO IIVTH DHOIOrHYeCcKOro nporpecca.

CooTHOImMEHHE HATPABASHHH sBoammun. IlyTa
MBOJTHI MM DIJT‘H.HH‘IEEEDI‘D MR .TIHED COYSTAKITCH
APYT € APYTOM, AHOO CMeHAWT Apyr apyvra. Ipm- Puc. 66. Caxxynuna
ves apoMopdozsl DPOHCXONAT IHAMMTENLHO pese E‘“"u"ﬂifr"“:{mga PAK
IIHOAMANTAIIHE, HO HMeHHO apoMopioshl onpege- 1 "“cam?ﬁfm;: mp-
JMIT HOBLIC OTANEl B PAZBHTHH ODraHAYecKOoro MH- KPeMIEHHEAR ¥ HHBHEN
pa. Bosmuknys nyrtem apomopiosa, HOBEe, BEIC- cropome kpaba; 2
IITHE [0 OPraHH3allHH PYNONBE OPraHH3MOB 3aHH®  e¢ RODHEBMIHBIE OT-
MAKT APYrvey cpegy oburaEmsa. [lages aBOMIOLHA pOCTEM BHYTPH  TeaA
HIeT T NYTH HAHOAJATTALLMH, MHOTIA M JereHe- Kpaba
PAIEE, KOTORRE ODecleunBAKT OPraHHaMAaM olHn-
saHHe HoBOH AnA HuUX cpeaw ofutaHna (puc. 67).

Hrak, nepeusncianm ofinye 4epThl 3BOIHIMOEHOTO npoiecca. I[pesae
BCEMD 3T0 BOSHHEHOBEHMHES Il]&H[‘.‘!lDGﬂﬁJ’IEIIII(}C"I‘H OpragfaMoB, T. &. HX CO-
UTBEETCTEHE YVCJIOBHAM OOHUTAHMA H coocofHOOTE MEHATRCH IO MEPE H3=
MEHEHHA 3THX voanoerid. EcTecTBeHHEE oTOOp HACTEOCTEEHHLIX HIMEHEe-
HUH B OPHPOSHBIX NDOOYAANHAX — BAMKHEHINAA NPHUYMHA ODpHCOOCcODIeH-
HOCTH.

Jpyroi BaskHelimed XaparTepHCTHEOR aBOMNIHOHHOTO MPOIECca AB-
naerea BHA0OOpAsOBRAHME, T. €. NOCTOAHHOE BOJHHEHOBEHHE HOBBIX BH-
JoB, 3a BpeMA JBOJOIHH HA 3eMiIe CYVIIECTROBAIH JeCATKH, A BOIMOM-
Iy, H COTHH MHIMIHOHOE BHIOEB MHHBBIX DPPHHH;!MGB.

H HaxoHeNn, TPeThE HEOTHEMISMOE CROMCTED SBOMIIIHOHHOND NPOIEc-
il — NOCTOAHHOE YVCOJIOHHEHHEe HHIHH OT OPpHMHTHBHBX JOEJAETOYHBIX
IIJUIJM BILAOTE g0 HYeJOBEHA.

Pue. 87, Cxema cooTHOLIE-
M MexIy aposopdsosom,
WIHOATANTALMER W [EreHe-
e
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® 1. O0BACHHTE TePMMHEL JUOACZUYECKUR Rpospece, GUORDZUNECKUR pe
pece, apomopgos, uduoadanmayus, Jdezenepayus.

® 2. Moxno am cuUMTATE TOKISCTEEHHBIMH NOHATHA «GHONOTHYECKHH
perpeccs W sfereHepatias? Orser ofocuyire.

@ 3. B uem saknI0MacTCA 3BOANIHOHHOE 3HAYMEHHe apoMopdosa B HIHO-
AfAnTANHET

I'naea XII. BOSBHHKHOBEHHE JH3HH
HA 3EMJIE

§ 53. Pazeumue npedcmaéneHuil 0 603HUKHOSEHLU
HCUIHU

Teopusa BOZHMKHOBEHHA EHIHH Ha Jemue. O royboxoildl apesHocTH ©
A0 HAIIero BpeMedn Obl10 BeICHAZAHO OeccueTHOE KONHYECTEO THIOTEZ O
HPOHCKOMTEHEH Euann Ha 3emae. Bee ux muoroofpasie cBOOHTCA K
JYM BEFAHMOHCETHYAKIIAM TOYKAM 3DeHHA.

CTopoHHHEH TeopHH Suozenesa (0T rped. «0HOC» — MH3IHB H +IeHe-
A — H]_]DHCXDH{,I[EIIHE] MOJTArald, YTO Boe HHBDE HpDH{:xOﬂﬁT TOIBKD
o1 #ueoro, Hx npoTHEHHEH 3ANIHIANH TeopH afuozenesd («ar — JaT.,

OTPHIATENBHAA OPHCTABKA); OHH CYHTANH BOIMOMKHEIM DPOHCXOMIeHHe
FHHUBOrG OT He:HBOoro.

Muorne yuensle CpejHeBeKOBRA JONVCHATH BOIMOMHOCTE CAMOIADON-
goeana skuzam. [lo ¥x MEeHHID, PHIOE MOPAH 3APOMIATHLCA M3 HAA, Hep-
M M3 TOYBE, MEIIM H3 IPAZM, MYXHM H3 Maca H T. 2.

[Mporre Teopnu caMosaposgenua B8 XVII B, smeryonma QaopenTii-
cunit Bpau Ppanvecxo Pegn. [Momosxue maco B sakperTwii ropmow, Pe-
M TIOKA3AT, YTO B MHMI0M MACE JHUMHKHA MACHOH MVyXH He CaMO2apoi-
aawored. CTOPOHHHKH TEOpDHH CAMOZAPOMKASHHA He CAaBajgHck, OHH VT-
BOPHCANM, YWTO CHMOSADOGHIEHHE NMHYHHOK He NPOHM30MI0 no ToH JHIE
HPHYHHE, 9TO0 B JAKDPHITHEIA ropliok He nocrynan sosgyvx. Torpa Penom
HOMECTHI KYCOMKM MACA B HeCKOABHO TAyOORHX cocyfop. YacTe M3 HHX
Ol OCTABHI OTKPRITEIMH, & YACThE NPHEDPBLT KHceeli. Yepea HexoTOopoe
BPEMA B OTKPBITRIX COCYOAX MHACO KHIIEJAO JHYHHKAMH MYX, TOMA Kak
BoCOCYIAX, TPHEDEITEIN KHCERH, B FHHIOM MACE HEKAKHY JTHYHHOE He
(L1710,

B XVIII B. Teopuw CAMOSADOMEISHHA JKHIHH OPOJOMAT IJ8IIHIIATE
nemellkil MaTeMmaTik M Gunocod JlefEdEun., OH B ero CTOPOHHHKH VT
REPMHIANAH, Y9T0 B MMHBLRIN OPraHHIMAX cymecTEyYeT ocobad «HHIHeHHAA
cunar. [lo MHeHWD BHTATHCTOR (OT AAT. <BHTA» — JHHIHD), «HHIHEH-
1A CHAA® NPHCYTCTEVET Eciogy. JIOCTATOMHO AHINE BAOXHYTh €€, H He-
IMHBOE CTAHET MHIUBLIM.

MUKDPOCKOTT OTHPEIT JA0gaM MuEpoMmBp. Habmogenns nmoRasnieaIm,
TG B IAOTHO 3AKpBITON Kosbe ¢ MACHBIM OVJALOHOM HAH CeHHEIM HA-
CTOEM HEpPe3 HEeKOTOpOoe BpeMA ODHADVHHBAWTCA MHKpoopranmamel. Ho
CTORJIO0 NPOKHOATHTE MACHOH OVILOH B TewMeHHe 4AcA H 3aladaTh rop-
ALK, KAK B 3amadHHON Konhe HMYero He BOSHHKaMO0. BHTanHeTsl BRI

180

J¥H IMACTEP (1822—1893) — dipasuyickii mui
pobronor B xumuk. OcHOBONOAOOHHHE MHEpPOBHOIG
rin. Orkpma anaspobusie Oaxrvepun. [Tokaszan auep-
retTHdeckoe aaaverne Oposxenna. Hecxegopoa opobsie:
MY BOIMOMHOCTH sapodmgenns skmaHH.  [Ipegnoswan
NPHBHBEH MPOTHE GEIeHCTEA, CHOMPCHON A3IBLL, A THK:
We nacTepuaanni (Harpesaune go T0 °C) kak enoeob
VHUUTOMEHHA MHBMX OakTepui (HO HE HX coop) ans
COXPAHEHHA TPMIVETOR.

JBMHYIH NPpenoKeHHe, YTO AIHTEIRHOE HKUNAYeHHe YOHMBAeT +MiMid-
HEHHYI CHIV:, KOTOpad HEe MOKET NPOHMEHYTE B 3A0AAHHYI0 Koaby.

Cnopel Mesny CTODOHHHKAME aimoredess 1 GHOreHesa NPOSOIKANINHCL
w B XIX B, Jame Jlamapx B8 1809 r. ocas O BOZMOMHOCTH CAMO3ZA-
podCIEHHA FPHOKOE.

Ixcnepament Ilacrepa. C noaenenwes KuurH Japeuna «IIpoucxosk-
JIEHHE BHAOB* BHOBB BCTAN BOIPOC O TOM, KAK e BCE-TAKH BOIHIHJIA
muaHb Hea Semae. Ppannoyacnas Awagemusa Hayrk B 1850 r. nasmaunnn
CHEIHAMBHYVI) OpPeMHI0 38 NONBITEY OCBETHTh DO-HOBOMY BONPOC O CAMO-
UPOHIBOJIBHOM SapoyiieHHH. JTy npemuto B 1862 r. moayuna asamenn-
Tl pparnyacenil yuerwtit JIyn Ilacrep.

JI. IlacTep nOpoBes] SKCOSPHMEHT, CONEPHHYABIIHE 00 OPOCTOTE CO
anaMeHHTRIM oneToM Peau. O KUOATHI B KONDe PASTHYHEIE NHTATEIb-
HBle CPegbl, B KOTODRIX MOTAH DASBHBATLCH MHKpoopraHusMbl. ITpm pan-
TEALHOM KHOAYeHHH B Koxle normfan® He TONBKO MHEDOODTAHH3IMBI, HO
n ux cnopel. IloMAEs of yTEEPHEISHHH BHTAMAHCTOB, HTO MuEdQHYecKAd
¢HIHCHAAA CHIAs HEe MOMET OPOHHKHYTR B sanadaHyie Koady, Ilactep
HpHCOBARHENT K Hell S-obpasAayw  Tpyfxy ¢©0 CcBODOAHEIM KOHIOM
{puc. 68). Coopel MHKPOODTEHHM3MOB OCEJANH HA NOBEPXHOCTH TOHKOH
MIOTHYTOH TPYOKH H He MOMIH OpOHHEHYTE B NHTATENBHYH cpegy. Xo-
OIS OpOKHIAYMeHHAR ODHTATENRHAA Ccpeia OCTABAJNACE CTepHALHON, B Hed

Pue. 88, Cxema onwrra JI. Ila-

rrepa B Kodbax ¢ S-o0pasHBIM

T I0M,

A — B xoalke ¢ S-o0pasHBIM

OpIoM THTATEILHAR CPENA 1o~

i HHIMAYMeEHHA ,.".'I;D.'lrﬂl CCTART-

sl eTepHALHON; B — ecaH vioa-

AUTE S-ofipAIHOE TOPAS, TO B

epese GRICTPO PAIBHBAIOTCA MM-

10 PTa HHIMBD A B
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T He HAGMOIZATOCE CAMOBADOMISHHA MHEpOOpra-
HHSMOB, XOTA JOCTYI BO3AYXa (A ¢ HUM H mpe-
CAOBYTOH «3XHAHEeHHOH CHABIs) ObL1 obecneueH.
IMacTep cBOMME ONBEITAMH JOKAIAT HEBOIMOM-
HOCTE CAMONPOHIBONBHOTO ZIAPOMARHHA SHHIHH.
TlpepcrasieHHAM O <RHIHEHHOH cHIes — BH-
TANH3AMY ObLI HAHECEH COKPYIODHTENRHLIH yaap.
e ADHOTeHHBEIH CHHTE3 OPraHHYeCKHX BellecTE,
t T Orcnepament IlacTepa NpoaeMOHCTPHPOBAN He-
BOSMOMKHOCTE CAMONPOHIBOABHOM  SADOMNIEHIA
MHIHH B HacToANee BpemA. Bompoc o posHm-
— HOBEHHH HM3HM HA HAIOeH NIaHeTe JOJAToe Bpe-

::“rlj'-.ﬂ fidh, ‘:-XE‘Hﬂ npaiopa  ma euge ocTABANCA OTKPEITEIM.
,.,}II.I..,L:’::E:;:;"L{H: H:E{F'Hu;f B 1924 r. ussecrasil Gnoxnmar A, M. Ona-
s, PHE BBICKA3al NPEANONOKEHHe, YTO NPH MOML-
HEIX JMeKTDHYBCHHX DASDASAX B 3EMHOH ATMO-
cihpepe, woTopas 4—4.0 MApg AeT Hasal cocTo-
i B3 AMMHAKA, METAHA, YIMIEKHCIOM TAZA W NAPOB BOABI,  MOTAH
BHHKHYTE NpocTeiliinme OpPraEMYEecKHe COSIHHEHHA, HeobXoguMble Ias
BEHIHKHOBEHRA HHAHH. Ilpepckazanme awanemuxa OnapHsEa nmofTBepim-
aocn. B 1955 r. amepuxascknii mecnegosarenes C. Mupnnep, nponyekas
WIEKTPHYSCKHEe Da3pAisl Hanpasennenm go 60000 B uepes emecs CH,,
Mil,, H; u napos Hy0O mop papnerwem B HeCKOJIBKO NACKAaneil npH Tem-
neparype 80 °C, moayuma npocrelilide MHPHBIE KHCIOTH, MOYEBHHY, VK-
CYCHYED H MYDABBMHYE KHCOIOTE H HECKONBKO AMHHOKHCIOT, B TOM 9HC-
e rMMUMHE B oanassH (puc. 69). Kak Me yie 3HASM, AMHHOKHCIOTE —
W TE «KHPOHYMKHS, H3 KOTOPEIX MNOCTPOEREl Mojexyan Genxos. Ilo-
HTOMY  DKCTIEPHMEHTANBHOE NOKABATENLCTEO BOIMOMCHOCTH obpazoBamMa
HMHHOKHCIOT M3 HEOPraHHYeCKHX COSQHHEHHH — YpeasuvaiiHo BarkHOE
YIKHIAHHE Ha TO, YTO NepPBRIM [MIATOM HA OVTH BOIHMKHOBOHHA MHCHIHH
un demae Gein abHoreHEBH (He0HOMOrHYECKHI) CHHTES ODraHHYECKHX Be-

neers (oM. nepegauit dopaan).

|cH, W
X &
=

® |. HazoBnTe MIBECTHRIE BAM THOOTEIR O BOIHMKHOBEHHH HHIHH HA
Benae. Packpoiite Mx CYUIHOCTD.

® 2. B uem 3aka0MAETCA CYIIHOCTh THOOTE3s alBOreHHOTD CHHTesa op-
FARHYeCKNE  BeiecTs?

§ 54. Cospemennvie 63218061 HA B03HUKHOGEHUE
HUIHU

I'mmoresa A. H. Omapuna. Haubonee cymecTBeHHAA WepTa THIOTEIHI

A. H. Onapusa — NOCTENEHHOE YCAOMHEHHE XHMHYECKOH CTPYHTVDEL M
MOHpoorHYeCKOTO 0BAHKA NpPefUIecTBeHHMKOE JKH3HEH (NpobHOHTOR) Ha
HYTH K MHHBERIM ODIaHHAIMAM.

Buosibloe KOMHYECTBO JAHHEIX FOBOPHT O TOM, 4TO CpeIoil BOIHHKHO-
BUHMA H3HA MOTIH OLITE NpHOpestHLie paflons Mopeil U oxeaHoB. Snech,
W CTLKE MODA, CYIIH U BOIOVXAa, CO3ZABANHCE MArONDHATHLIE YCAOBHA
Ads obpaloBAHNA CAOMKHBIX OpPTaHHYecKHX coegnHeHuil. Hanpumep, pac-
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TROPE] HEHOTODHIX OPrAHMYECKHMX BEIeCTE (CAXADOB, CcOMPTOR) ofmajgamor

HoabmIol YeTOHYHBOCTRI) H MOTYT CYLIECTBOBATE HEOTPAHHYEHHO SOATOE
npeMa. B ROHHeHTPHPOBAHHEIY pacTBOpax 0eaKoB, HYKIEHHOBRIX HHCIOT
MoryT OBpAZOERIBATRCA CTYCTKH, nofgolHble CIYCTHAM JHeNaTHHa B BOA-
IHBIX PpacTeOpPa; . Taxne CI'YCTHH HAIBBAKT EMHEPEI‘EHIHHMH KaniaMu
wan xogyepaamamu (puc. 70). Koagepeatsl cnocofrsl agcopfuposaTs pas-
JHHHEBIE BEIIeCTEA. Ha pacteopa B HHX HOOCTYOART XHMHYSCKHEe COeqH-
HEHHA, KOTOpbIe NpeobpasyioTed B De3yNBTATE pPeARUME, DPOHCXOIALIHX
it KOANEPBATHRIY HKAIMAX, H BRUBIAKTCA B OKPVHANLIVEY CDPETY.

HDH].[EPBETH — ATO eIle He MHBEBIE CYIMEeCTBA. GI-I!-‘I NpoABIAKT JHILbL
IHHeIHes CXOACTRO ¢ TAKHMHE NPDHIHAKAMH HHBRX OPraHHIMOB, KAK poeT
u ofiMeH BeHIECTE ¢ OKpy:Eawomedl cpenoit, [ToaroMy BOSHHKHOBEHHE KO-
AUepBATOER PACCMATDHEBAKT HAK CTAIHIO DHG-BHTHH HPE'II;:'KHBHH.

KoanepeaTi NpeTepnenss oueHb ANWTeNRHEN 0TOOp HA YCTOMMHBOCTE
CTPYKTYPEL. YeroliuppocTs OBLIA JOCTHIHYTA BOIENCTEME cosfganusa qep-
MEHTOE, KOHTPOMHDYEOLIMY CHHTEZ Tex HIH MHEX coegudHenwii. Hamnbo-
Hee BAMCHBIM 3TAMOM B OPOHCXOMEACHHH HHIHH ObII0 BOZHHMKEHOBEHHE Me-
XANHaMA BOCOpOHIBefeHnA cebe momobHMIX M HACKENOBAHHA cROMCTE npe-
ABAVOIHX OOKOAeHnl. DTo CTAT0 BOIMOKHBEIM OGaarogaps OOpPAZOBRAHHIY
CAMEHBIN KOMILUIEKCOE HYKJIEHHOBRIX KHCAoT B GeaxoB. Hyrnemnosmie
KHCAOTHI, -cnﬂ(:ﬁﬁﬂh‘h’_‘ K CAMOBOCTODOHIBEJEHHK), CTAAH HKOHTPOJHPOBATE
cHHTes DenKoB, ONPENe]Ad B HHX MOPAIOK aMuHOEHCIOT. A Geaxu-gep-
MEHTH] OCYIIECTEJAAIH nDponece COJMAHHA HOBRIX KON HYKJIeHHOBEIX
gueidor. TAK BOSHHEAO MIABHOE CEOHCTED, XAPAKTEPHOS JAJ# MHIHH, —
crocofrocme K eocnpoudsedenuwn nodofinmx cefe Moaexkyn.

usee cymiecTra OpeAcTABNAIOT coboil TAK HASLIBAGMEIE OMKDHITILIE
CUCHeMbl, T. &, CUCITeMBl, & KOMOpble JHCPEUR ROCILYIaem uigHe, Bea

BoaHaR cpeoa KOALBPBATHON
Kannm

BooMeie choM Monexynsi

g

e

1= Coghige e
AV

M Tamies o adptiagk
Monekyns Genxa ChnMxeHwe monexyn OBpa3oBaHne
B pacTeope Genka ¢ NOTEPER BOALI KOAUEPBATHOW Kanmw

Pue. 70, Ofpasosaie KOANEPBATHOH HKAIJIH
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NOCTYIIEHHA JHEPrHH HH3HE CYIIECTBOBATE He MOMer. Kax pml 3Haerte,
no cnocobam morpebnenus smeprum (em. ra. I1I) opramuswer geasTes Ha
Ane GONBIIME MPYONE: aBTOTpOQHEE H rereporpodELe. AsTorpodHnie op-
FIHHIMEL HPAMO HCOONBIVIOT CONHEYHYH JIHEDIHED B Npolecce oOTOCHEH-
Tedd (RJIEHBIE DACTEHHA), TeTepOTPOMHEIE HCOOALIVIOT AHEDIrHK, KOoTo-
[t BRIOENACTCH OPH PAcOaje OpraHdvMecKHX BelllecTs.

(OueBHIHO, NepBLle OPraHH3MbI GBHITH reTepoTpodaMie, MOAYHAKIHMH
MICPrHD OyTeM GecKHCIopoIHOrO PACIIETINEHHA OpPragndYeckdX coeguHe-
niii. Ha sape skmanm B armocdepe 3emun He OO cBOGOAHOTO KHCIO-
inyia. BosEmKHOBeHHe AaTMOC(HEDE COBPEMEHHOTO XHMHYECKOTD COCTABL
TecieinuM ofpasoM CBA3SAHO © pasBHTHeM kusHH. [loABIeHHe oprasma-
Mok, cnocobHelx K QOTOCHHTESY, NPHEENO K BEIEICHHIO B armochepy H
lyly KHCIopoAa. B ero NpHCYVTCTBHH CTANO BOSMOHHEIM KHCIODOIHOS
PACILETIICHHE OPraHHYecKHY BeLIecTs, NPH KOTODOM NOAYYAETCH BO MHO-
o pas DONbINe 3HEPrHH, YeM npH DECRMCTODOLHOM.

C moMenTa BOSHHKHOBEHHA MHMIHH TeOJOTHHYECKAR M TeoXHMHYeCHan
HUTODHA JEeMIH HeOTAEIHMMA OT OHOJOTHYECKHX npoueccos. Havaenuwem
MEOXHMHYECKHNY MPONECCOR ¢ VUACTHEM JHHBEIX OPTAHMSMOB SAHHMASTCH
ﬁm.rzenxu.af_ua, CORTAHHAA B OCHOBHOM TPYIaMH HALTEO BRIJAKOIErOcH C0-
orevecTeeEENKA B, M. Bepmageroro.

Boamomuo AH DOJHMEHOBeHMEe SKHIHH Ha Semae ceiwac? Wa TOTO,
r MB ZHAEM O NDOMCXOMIEHHH RHIHNH Ha SeMIH, ScHO, €T NpoIecs
HOSHHEHOBEHHA JHUBEIX OPraHHaMOE M3 OPOCTEIX OPraHHUYECKHX COegH-
niennil Gpr kpaiide ganrTensHEM. Yrobel Ha Semie 3ApOHIACE HH3Hb,
HeHAIOOHICH JIHBMMHACAE MHOTO MHJIJIHMOHOE JeT aponOUHOHERIE npo-
neee, B TEUEHHE KOTOPOrD CIMHHBIE MOJSKYVIADHBIE CTRDYKTYPE, Opes-
A Beero HYRACHHOBEE HHCAOTH H Oenxu, npomnm otdop Ha yoTolism-
HOCTL, HA CO0CODHOCTE K BOCHDPOMIBENEHWIO cefe mogobHLIX.

Ecan ceiivac ma Bemne rae-nnbyas B pafioHax HETeHCHBHOI BYJIKA-
HHUYeCKOT AeATEAbBHOCTH H MOTYT BOJHHEHYTE AO0CTATOYHO CAO0MHLIE op-
FIHHYECKHE COBJIHHEHHA, TO BEPOATHOCTE CKOJIBKO-HHDYIE NpOAOEHHTEN R
HOPG CYIMECTBOBAHHA 3THX coeAuHeHnl mBwqToxkHa, OHM Hemegienwo Gy-
AYT OKHCHAEHE! HAM HCOOIBI0OBAHL! IeTepoTpodHBIME ODFraHHIMAME, DTo
nperpacao ooEmMan eme Y. Japeus. B 1871 r. on nwmecanm: «Ho ecan
G ceiiyac... B kaROM-TAGO Temmom BOJoeMe, COOepiallleM Bee Heobxo-
AUMEIE COMKH AMMOHHA H Qocdopa B JOCTYNHOM BO3JefiCTEBHID CBETA, Tel-

Af, SMERTPHYECTEA H T. L., XHMHYecKH ofpasosaica OeMoK, crnocobHRIH

K AaTbHeHIIHM, Bee GOJee CAOMHEIM OpeRpALleHHAM, TO 3TO BEILIECTED
neMeieHHo D0 §b PASPYIIEHO WAM MOTTOMIEHO, 9T0 GRLIO HeBOSMOM-
Ity B Neprog A0 BOIHAMKHOBEHHSA MHBBIX CYVIIECTES.

HHuans BoZHHKEINA Ha 3emie AGHOEHHLIM oyreM. B nactoames Bpe-
MH JKHMBOE NPOMCXOAHT TOMBKO OT KHBOMO (GHOTEHHOE NPOHCXOMIEHHE),
BusMOMHOCTE [DOBTOPHOrO BOSHUKHOBOHMA U3HH na Semie HCKIIOYeHA,

* 1. HasopuTe OCHOBHEIE DTANLL, U3 KOTOPEIX MOF OB COATATLES mopo-
Lece BOSHHEHOBEHHMA JKHIHH Ha Senme,

» 2, Kak, Ha Bam B3rNAN, MOBIHANG HA MANLEHERIIVID SBOSIOLMID He-
TOMEHNE JAMACOR MHTATENLHBIX BEMIECTRE B BOOAX NEpPBHYHOLD OKe-
aua?
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* 3. PackpoilTe SBONHNNOHOHHOS IHAYMeHNe (QOTOCHHTERA.

4 Kayx BRI JyMacte, NOYEMY YST0BEK NEITASTCH OTBETHTE HA BOINPOC
O BOZHHEHOBEHHH XH3HH Ha 3emne? ;

® 5. [Nowemy nopTopHO# BOSHHENOBEHHE HHIHH HA SemMue HepodMoMio?

* 6. Jlaiite onpelelente MOHATHA +3HH3IHL.

Inasa XIII. PASBHTHE XH3HH HA 3EMJIE

HeTopueo HBEIX OPraHHaMOoE HA SeMIe H3IYMAaloT N0 COXPAHHBIIMM-
il B OCAJOYMHEIX TFOPHBEIX DOPOJAX OCTATHAM, OTHEMATKAM H IDPYIHM Che-
JUIM HY HHIHEIEATENLHOCTH. JTHM IAHUMASTCH HAVEA RAACOHIMOA0ZUA.
Jlng yoofeTes MayUeHHMA M ONMCAHHA BCA HCTOPHA JeMIH DasgeieHa Ha
TRe3KH BPEMEHH, HMeHHe PAdIHYHYE IIHTeIRHOCTE H OTJAHSAKIIIHe-
¢ JJpyvr OT OPpYVra KJARMATOM, HHTEZHCHEHOCTEEY CeOJOrHYecKHX nponecs
C¢OBR, MOABIEHHEM OJHHX H HCYEIHOBEHHEM ADPYIHX TCPYON OpraHsfs-
MoB H T. f. B reomorfguecroll JIETONMCH 3TH OTPEIKH BPEMEHH COOTEBET-
CTEYIOT PASHRIM CHOAM OCANOMHBIX HOPOS ¢ BEAKSMEHHBEIMH B HHX HCKO-
naeMBiMH ocTaTEaMH, Yem rayhae pacnofodeH cJI0H ocalouHEIX nopos
(eeaH, HOHEYHO, CJI0H He HepeBepHYTEI B PeayibTATe TEKTOHHYeCHOH Je-
WTENBHOCTH), TEM JpeBHEes HAXOIANIHeCA TaMm Hcokonmaemble, Takoe onpe-
JUETEHHE BOSPACTA HAXONOK ABAASTCA omiocumenshbid. Kposme Toro, Hy®-
10 MOMHHTE, 9T0 34pOMGIeHHEe TOH HIH ApYTrod rpynnbl opragsdaMoB npo-
HCXOQMT PAHBILE, TeM OHA MOABIAETCA B Meodorndeckoil neronnen. I'pynna
JIOJHA CTATE AOCTATOYHO MHOTOYMCISHHONR, 4TobL! Hepel COTHH MHIIH-
GHOB JIeT MBI MOTIH ODHADYVHHTL €8 NpejeTaBHTe]ell NpH PacKoOKaX.

Hazpaaua THX OTPEIKOB BpeMEeHH Tpevdeckoro npoHcexosmenns. Ca-
MBle KPYIHEIE TAKHE OOADA3JENeHHA —— J0Mb, MX OBA — KPURMOIOU
(CKpEITAA RH3HE) W aneposoll (ABHAR U3HB). DOHEI JENATCA HA 3pH
ipuc. T1). B mpunrtosce fee aphkl — apxeil (apepHefimnil) o npomepo3oi
(NepBHYHAA HHIHL). PaHepozol BRIAKMAST B Eﬂﬁﬂh TPH apWl — RAAE0I00
{ApeBHAA #U3HL), Medodoli (cpeguAA KMSHB) W Kalinozoll (HOBAA JKH3IHB).
I3 cpow ovepenk, BpEl PAIJENEHBEl HA Repuodst, TMEPHOAE! MHOTAA [AENAT
. Boaee menxpe gacrH. Jdas Toro 4Todbl BRACHHTE, KAKHE DeaTbHBIE
NPOMEKVTER BDPEMEHH COOTEBETCTEVIOT SPAM H NCPHONAM, ONpeIe/AT
COJEPAAHHE HIOTONOB PASJAHYHEIX XHMHYSCKHX JJIEMeHTOB B PODHBIX
HOpogax H OCTATHKAX OPraHH3IMOE. IMockoneky CHOpOCTE PACOafa H3OTO-
B CTPOrG MOCTOAHHAS B XOPOINO H3BECTHAA BeJIHYHHA, MOMHO ONDpe-
NCAHTE afcoammislid BO3pacT HAHJeHHEIX HMCKOIASMBIX. Yem ganeime ot
HaC OTCTOHT TOT WAH APYToH ITepHO] BDEMEHM, TEM ¢ MeHbINeil ToYHO-

CThH) OONpeAeIAeTCd erd BO3pPAacT.

§ 55. Pazsumue ¥usni 6 KpPuUnRmosoe

Ilo muenum yueHsix, nuaHeta Semna dopuuposatace 4,5—7 mnpa
ner mazag, Oxoso 4 MApS JQeT Hazaj CTANA OCTHIBATE H 3ATBEPOENE JeM-
WA KOopa, HAa 3eMie BOZHMKIAH YCJIOBHA, NOIBOJHBIINEG PAIBHBATBCA H(M-
HRIM OPFAHHIMAM. JTH NEepBBIE OPFAHUSMbL OBITH OJHOKNETOYHLIMH, HE
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MMM TBEDARIK o00M0ueR, MOITOMY O0HADYVICHTE CASOE] HX SKHIHeTed-
TOABHORTH OYeHE TPYAHO. HeyAHMBHTEARHO, UYTO YYEHBIE JOJIT0E BReMA
CUUTANH, YTOo 3eMAA AHAYHTENRHVI0 YACThR BPEMEHH CHEOEIOD CYIIECTRORE-
nun Owina GesmusHeHHOH nycTeiHedl, XoTA HA KPHOTOZ0H NPHXOGUTCH
oo '/, Beeil BeToprp 3eMAH, MHTEHCHRHOS H3VHeHHe STOTO 30HA Ha-
wmsiock Tolkko B ocepepuHe XX B, [IpHMeHeHHe CORDEMEHHBIN METOJOR
HeCAeOBaHNA, TAKHX, KAk MNeKTPOHHAA MHHEPOCHOOHA, HKOMIOBMOTEPHAA
rToMorpadHa, MeTOA0E MOIeKYAAPHONH GHONOMAH MOIBONHAO VCTAHOBHTE,
W GKH3HB HA S3eMAe HAMHOMO ADEEHEe, 4YeM NpeIcTARIANOCE paHee, B
IeTOslles BpeMA HAYKE HEH3IBECTHE! TAKHE OCAJ0YHEIE NOPOAL, B KO-
Topx Gbl He OblA0 CHBNOB MHHIHENeATEILHOCTH. B caMBIX gpesmHx wa-
BTHRIX HA SeMIe oCAmouHBIX MOpOJAX, BO3pacT KOoTOpmx 3,8 mapm ner,
lJﬁlHlP?f‘H‘lé“H BelecTBa, BXOOHBIIHE, IDO-BHAMMOMY, B COCTAR MHBRIX Op-
FIHAMOR,

Apxeii. Apxeit — caMan apesHAs spa, Hadwances Oosee 3.5 mapa ger
iy M npogoaxancs oxono 1 moapa ner. B oro mpemsa Ha 3emne GnI-
JIN YiE JOBOJBHO MHOTOYMHCISHHEI OHAHODAKTEPHH, OKAMEHEBIIHE pO-
JVIETH SHHIHEIEATENBHOCTH KOTODBIX CALPOMAMONUTE — HAWJEHE! B
AHNMHTEABHBIX KOIHYECTEAX. ABCTDANHICKHMHE H AMEDHEKAHCKHMH HOCIe:
AaonareaaMa OpIAH HAaRJeHB B CcaMH oRaMeHeBlnne uuadobaxTepun. Ta-
MM obpasoM, B apiee yie CymecTBopana cpoeobpasHan «npoORADHOTH-
aeckad OHocdepas. ImanofaxTtepnam o0LYHO A0S KHSHEIEATENLHOCTH
ny:eeH wkueaopog. Krcaopoma B atamochepe eme He Onito, OgHAKO HM,
Ni-HHAMMOMY, XBATAN0 KHCIODOAA, KOTOPEI BLIMeNANCA NPH XHMWYeC-
KX PEAKIHAX, NPOTEKABIINX B 3eMHOH kKope. Ouesnpano, Onocdepa, co-
CTOAUAR M3 AHASPOOHBIX NPORAPHOT, CYMIECTROBANA &Ml pan.ime. Baw-
nedinEs codbiTHEM ApXed ABHAOCE BOZHMEHOBEHHE doTocHHTesa. Ham
HEWZBECTHO, KAKHEe HMEHHO OPraHHAMBI ABMANCE MepBMMHM (POTOCHHTETH-
iwamu. CaMelM PAHHHM CBHAETENBCTEOM CVINECTBOBAHHA E]JI)TI‘.IL'.HHTEEE HEB~
JAAWNTCH CcOmepXaliHe Yyraepon MHHeEPANB ¢ TAKHM COOTHOIIEHHEM H30TO-
11, KOTOPOS XADAKTEPHO MMeHHO A0A YrAepofa, Opoledilers qepes npo-
nece OTOCHHETEZA. OTH MHHEDATR HMEKT. BoapacT OGojee 3 MIADA JeT.
BoanuxHoBerne (OTOCHHTEsA HMeND OTPOMHOe JIHAYEHME [OUA JajibHed-
WErD pASBRTHA H3HH HA Jemuae. Buocthepa monyumma HeHccARAeMEID
HOTOYMHWE SHeprd#, a B atMmocdepe HAYAN HAKAMIHBATHCHA KHCIOPOLD
{es. pue. T1). Comepranme Hueropofa B atsocdepe emme AoAro OCTABA-
Jtk HHIKHM, OJHAKO DOABHAHCE OPpeldoChLIKH ﬁypuﬁm PASBHTHH
JITIPGEHHX OpPraHMaMoB B mansHeiimen.

IIporeposcit. [porepoaoiickana apa caMaf ANHHHEAA B HCTOpHHA 3emM-
au. Oua npogomsanack okono 2 mapg mer. Ipumepuo gepez 600 mam
JeT LHOGAe HAMANA OpPOTEpOI0H, OKoMo 2 MAPS JeT Hazal, CcoNepHHaHHe
KMEAODOOA AOCTHIVIO TAK HAZMBaeMol sTouxH [lacrepas oroao 1%
o ero cogepmiraEna B oarsmocdepe, coBpeMeHHONR HAM. YYeHBIE CUHTANT,
T TAKAA HOHIEBHTDALIHA KHCIOPOOA OOCTATOMHA INHA TOMD, uyrobn obec-
HeMHTE YOTOHUHBYID HHIHeNeATEABHOOTR OJHOKAETOUHBIX Aa3poOHBIN
opranuamon. Meganespoe, HO NOCTOAHHOE YVRBeJIWYeHHEe COMEPHAHHA KHC-
Jopona B arMocihepe cnocofcTEORANO COBEDUIEHCTEORAHHE KISTOYHOID JEI-
KAHMS, BOFHHEKHOBEHHK OKHCIHTeARHOTO dochoprinposamma,. Oxpceam-
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KHMMMUHECEHA
cOGTae M.
G atMocheps  net

() PacuUBeT MASKONMTAKILME

e 513 PacueeT penTunMi
DA sani 235 PacugeT amdubni
n i Bbixon Ha CYWY MUBOTHRIX
ANEo30

IpesHeRWwKE XOpooase
Benwuwika pazHwoobpaius
MHOTOKNETOYHBIX
HUBOTHBIX

MpoTepo3oci BoanukHoBEHUE

MHOMOENETOMHOCTIA

BO3HMEHOBEHWE IVKApWUOT

OfpasceaHye Nove

BoasukHOBEHHE
poToCHHTEIR

Ox. 3800 Mepesie CNegH ¥M3HK

MpoTo-
TUNAHETHEIA
aTan 4500 ObpazoearHue
PA3IBITIA FEMHON ROpH
Jerini

q}[) MUADOEaHWE NNaHETH:
7000 MU

Pue. 71, Heropua paopeTHAa KH3EM Ha Jemne u (QOPMHDOBAHHE COBpPEeMEHHON
Mo DLl

refeaee Qochopunnposanie, Oyoydn apauHTensHO Gonee adwheHTHBHEIM
clHocoboM VTHAHIALHME SHeDPrHH YIAeRQNOB, YeM aHaspoOHBID riukonds,
it CROW OYEpEelb, BEJO K NpPONBeTAHHID aspobHeiX opranmamMoB. Hawon-
JUHHE KHCIOpoZa B atMecepe npuseno K OpMHPOBAHHIO Q30HOBOTO JK-
jMiHa B cTpaTocdepe, WTO COeNAn0 IPHHINOHANBRHO BOIMOMKHON HH3HB
HA Ceyile, FANATHE €2 0T CMEPTOHOCHOTD MEecTHOre yabTpadmonera. [Ipo-
ENpPHOTE — OAKTEPHH H OJHOKASTOMHBIE BOAOPOCTH -— HHAH, NO-BEAH-
mOMY, H HA CVIle, B ILIEHKAX BOALL MeMIy MHHEDANBHBIMH “ACTHIAMH
1 A0HAX HACTHYHOrO SATONJeHHA BONHIH BOgoeMOB. PeayiabTaToM HX MU~
IIeATENBHOCTH CTAT0 0DpAsOBAHHE NOYBRL.
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P'we, 72, Poopa u haveEa Do-

SRLerG OpoTepao .

! MHOPOKJISTOUHAA BOAG-
e 2 — ryfixa; 3 — me-
nviag 4 — nonsaommit Koan-
WTLIH WepRR; 5 — cHpmumi
KOILSATRIH Yepsk; § — BOCh
MUAYUCBOR KOPAIT; 7 — npw-

MUTHEHRIE IeHHCTOHOIHE HE-
HOHOrD CHCTEMATHYCCKOrD 10~
EHEHHA

He menee pasHBIM cODEITHEM OLLIO M BOAHHEHOBEHHE ayrapuor. Kor-
JUt OHO NPOHAOLII0, HEHIBECTHO, TAK KaK 3aMKCHPOBATH €ro OUeHb TDYI-
Ik, H{:EHE.II,GHE'HHH Ha MOJERYILA DHOM }"[}OI:'IHE A3JIH OCHOBAHHE HEeEKOTO-
PeiM YHEHBM OPeAnoioEATE, 9T0 SYKADHOTE MOTYT ORITE CTOJL 3Ke ODEeB-
HUMH, Hak H Opoxkapuorel. B reonormdecrodl e JeTonoMcH NpHIHAKH
ACHTENRHOCTH IVEADHOT NOABHIAHCE NpHMepHo 1,.8—2 mapn mer uazam.
llepeele sykapHoTel GLUIH OHOKIETOMHRIME opraEMaMamu. Ilo-EmgmMo-
My, ¥ie ¥ HHX chopMHpPOBANHCE TakHe QYHAAMEHTANBHBIE TPHIHAKH
OYKAPHOT, KAK MHTO3 H HaTHuHe meMOpanawx oprageinn. Ko spemenn
1,5—2 mapp ner Hasal OTHOCAT BOSHMKHOBEHHE ONHOTO M3 CAMBIX BAM-
HIME ApoMOPPOIOE — MOAOBODD DPAIMHOMEHIA.

BasiHeRMHM 3TANOM B DASBHTHH JXHIHH ABHIOCH BOSHHKHOBEHHe MHO-
roiIeTouHoCTH. STo cobLITHE JAN0 MOUTHBI TOIY0K VBEIHYCHHID pPA3HO-
OfipASHA JKHBBIX OPFrANHIMOB, MWX 3BOMIOUMHE. MHOPOKISTOYHOCTE XejaeT
BOBMOMHBIME CHEIHAJHIANHI KJISTOK B OpPedelax OIHONO OprasusMa,
BOGHMEHOBEHWE THaHel HW OPraHoB, B TOM UHC/Ie OPTAHOB YVEBCTE, AKTHE-
Hire QODLIBAHHE OHIOM, OePeIBHMeHHe. DTH OpeHMYIECTEA COocoDeTRO-
IENJIH HIHPOKOMY pﬂl:l’.'.E.l'lE]-lHHJ OPraHHl3MOoE, OCBOEHHI BCEX BOIMOMHBIX
JHOJOTHYECKHX HHII M B KOHEYHOM HTOre (GOPMHDOBAHHIO CORpPEMEHHOMN
finocpepnt, npmmenmeii Ha cMeHy +npoKapHoTHYeckoiis. [lepesie MHOrO-
KAETOHHEIE OPrAHHAME! NOABHAMCL B npoTeposce He menee 1,5 mupa saer
nasag, OfHAKO HEKOTODEIE YYeHBIE CUHTAIOT, YTO 9T0 HPOMIONLIO FOpPA3-
A paHBIIe — OKogMe 2 MIADA JNeT Hasag. JTo GLIH, NO-BHIMMOMY, BO-
JUPOCITH,

Beneioka pasnoofpasus supoTERIX. Komern OpOTepO20A, NPHMEDHO
GH0 maH JgeT HAZAN, O3HAMEHOBAICA MOIIHON BCOBIOIKOMH pazHOObpasHA
MHOMOKIETOYHEIX OPFAHHEMOB M NOABNCHWEeM 3MUBOTHRIX (pue. T2). Ho
FHOre. NepHOga HaXOSKH MHOTOE/IETOYHEIX PEIKH M OPeICTABJISHE pac-
TCHHAMM M, BOSMOMHO, IpHbamu. BosEMKIIAA B KOHIE nporepozos da-
YHE DOMYHHAA HASBAHHE HAKADCHOR no mecTHooTH B Hmpoi Ascrpa-
AMH, TAe B cepeaune XX B, B cN0AX BoapacToMm B50—T00 mam aer Omi-
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i nﬁuapyx{eum nepesle OTHCYATHH HHBOTHBIX. BrnocnegcTEHH ODOXOHHEe
NAXOOKH GRIAH CAedaHBl W HA JPYTHX MATEPHKAX. DTH HAXOMKH DOCHY-
HCMIM OpHYuHHEON BHgeleHMA B OpoTepodoe ocoforo nepHoja, HOJy4HHDB-
ero HazpaHHe send (00 HASBAHHE OJHOTO H3 CIABAHCKHX ILTEMEH,
AHBIINX Ha Depery Benoro mopsa, rge odHApYAeHO MHOMECTEO HCKOMACMEIX
NETATHKOR OpeAcTaBMTencit svoft dayee). Benn npopoasaned OPAMEDHO
110 mam ner. 3a 3T0 KOPOTHOE [0 CPABHEHHKD © OPeIBIYINHMH IMO0XA-
MH BpeMA BOSHHEKIO H JOCTHINO IHAYHTEALHOTO pazroobpasua Goabmoe
KOMHYeCTRD BHAOB MHONOKJISTOUHEIX KHBOTHBIX, OTHOCAIDHXCA K THIAM
KHIIEYHOOOMOCTHEI X, Hepeil, unenncToHornx. HexoTophie Hs aTHx M-
WOTHBIX HMennm Go 1 M B JAIMHY, DO0-BHAMMOMY, OHH ORIIH CTYAEHHCTE-
MM, Kak MeJIyakl. OrnHunTensHads ocofeHHOCTE MHBOTHBX BeHAO0-30HA-
rapekoit (ayEe — oTcyTerBHe Hakoro 6m To Hu BeLi0 CcKemeTa, Bepo-
STHO, TOTOA enie He OBLI0 XHIHMKOE, 0T KOTODRIX HAA0 OBIM0 3AIHINATECH.

C 4em e CBASAHA TAKAA BCOHMMKE pasHoobpasual Yuenkle mpeamo-
JAFAKNT, YTO B KOHIE OpOTeposOdA HAIE NIaHeTa NperTepleBans SHAYH-
TeABHEIE OOTpAceHHA. Beina o4YeHb BRICOKOH FHAPOTEDMANLHAA AKTHB-
HOHE TR, LTI l‘DpDﬂﬁpHSDHEHHE, oneleHeHHA CMeHAJNHCE NOTENJASHHEM HKJIH-
maTa. B armocdepe vEeTHUWIOCh CONEpHAHHe KHCIopoga. IloBhIeHHE
cofemRannad Kucnopoga mo 5—6% OT COBPEMEHHOrO YPOBHH, HNO-BHIH-
momy, OBLIO HeoDXOgMMBEIM AAA VCOeIIHOND CYHIECTROBAHHA MHOTOHIIE"
TOHHEIX KHBOTHRX JOBOJBHO KPYIHEIX pasMepos. JTH H3MeHEHHA B cpe-
i ﬂﬁHTHIIH}I, OUeBMAHO, H NPHBEJIH K 1'I:.'.I«'FIB=.TIi.’!'l:liI"III:)I HGBHHX THIOE H HX
OypHOMY pasBHTHIO. HoHuanes KpHOTOZ0MH, 30H «CKPEITOM MHIHH®, OX-
snTEIBAIONIHE Gonee B5% BCETO BPeMEHH CYINECTROBAHUA JKUIHHM HA DeM-
A, HAMHHAJMCA HOBRIA atTan — (aHepoaoii.

® 1. Koy onpepenfercd OTHOCHTENBHEIN ¥ A0COANTHRH BOIPACT OAAE-
OHTONOTHYECKEY Haxogox?

» 2. Kaxue OCHOBHBIE APOMOPHOIHI MOMHO BRASIHTE B IBOMHOIHE 04-
HOKACTOUHEIX OpraHBaMonR?
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F 3. Kax #HaHegesTeNsHOCTh HBHX ODFAHHIMOR NOBJMAMA HA HIMe-
HEAHe Meodorndeckux oboaouex Seman?

® 4. Yem MoEHO OFBACHHETE BOIHHKHOBEHHe OGONBmMOro pasHoobpasua
MHOMFOKJIABSTOUHLIX MHBOTHRIX B HOHIES I'Ipﬂr"[‘epﬂaﬂﬂ?

§ 56. Pazeumue ¥u3nit 6 PAHHEM NALE030€
(kembpuil, opdosux, cuayp)

[laseozoiickan apa SHAYHTENRHO KOpOYe NPeALLAVIIHX, OHA IpOISOJI-
acnack oxkoro 340 mam ner. Cyma, npefcTaRTABIIAA B KOHIE HpoTepo-
soH eAHHBIE CYNEDHOHTHHEHT, DACKOJOAACE HA OT/AefbHEIE MATEDHKH,
CPPYONMAPOEAHHEBIE OKOA0 SKBATOPA. JT0 NPHBEI0 K COAJAHHIO OOALIOOTO
MHeaa MeIEHx npHipesHLIX pAHOHOB, OPHCOAHBIX [JIf pacCceieHHd -
X OPraHHIMOB,

K mavany maneozos ¥ HeKOTODHIX HMBOTHBIX ofpasoBaicA BHeIIHH
OPrAHMYECKHE HIH MHHepDANBHEIE ckener. Ero oCTATKH COXpPAaHWIHCE B
venpouHEpx nopogax. Bor mowemy HaYMHag © nepeore nepHoga mameo-

Pye, 73, dayEa padHerc na-
nzod  (KemOpHil, OpIOBHE,
cHayp).

KOMOHWA ApXeciHaT;
2 - cHeXeT CHAVPHECKOTO
wopannta; 4 22— obHTATEAL
MIJIKOBIHRIX 2AJTHEOR CH’J'I?'
PHHCKHE Mopeil — rHraHT-
CRMH  PAROCHOPTIHOH;  —
MIBOHOIHE MOTTReK; & —
Mopckre apaam; &, 7, 8§ —

ﬂ'IE!II-'IIHfIE!II’IE NMOFBOHOY HBIE
NN HpHEe  eoUesiocTHRE;
L] OJHHOTHEIE HOPAJIE;

I, 1! — tpuaocdnTel — npH-
MUTHRBHERmMBe  pakoobpas-
nnte; 12 — paxkoBMHA CHIY-
pl!ﬁﬂﬂﬂl‘ﬂ FOMOBOHOrONG MOS-
JIHMEA

180

a0 — HemMOpHA — DATeOHTONOTHYeCKAA JeTONHCE JOCTATOMHO DOJAHA M
OTHOCHTENBHO HeNpepeIBHA.

Kembpuit. Kanmar weMOpaa 0N YMepeHHBIM, MATEDHEH — HHIMeH-
nuiMe. B xemOpHH HHBOTHEIE B DACTEHHS HACEAAAH B OCHOBHOM MOpA.
lla cyne no-MpesHeMY KA DARTEDHH M CHHe3eleHEle.

HemOpuiickuil mepnoj 03HAMEHOBAMCA OBICTPRIM DACHPOCTPAHEHHEM
npegeTaRHTe el HOBHIX THOOE OECIOSBOHOYHBIX SKHBOTHEIX, MHOIHE H3
KOTOPHIX HMMENH HIpecTHOBEIH mam dochaTeei crener (pme. 73). Veuie-
HLle CEAZLIBAKIT 3TO ¢ NOABIEHHeM XHIHH4UecTEa. CpegH OLHOKJETOY-
LY HHBOTHEIX OLLIH MHOPOUMCIEHHR! @opaMuNUfeps — OpeiCcTABHTE-
N OPOCTEHINAX, MMEBIIHXY H3IBECTHKOBYVI) HJAH CHAESHHYK) H3 NeCHHHOK
pakoBrHY. BechMa passoobpasuel Onum zyfru. Hapany ¢ cmjaaduMu nopu-
JOHHBIMH HHBOTHBIMH pPAZBHEAKTCA DAZHOODDAZHBIE NOABMMAHEE Opra-
IH3MBI: ABYVCTBODHMATEIE, DPHXOHOTHE H IOJOBOHOIHE MOAMCKH, KOMBYA-
ThIE HepPEH, OT KOTOPRIN Yie B HeMODHM NPOHI0ONLTH YIeHHCTOHOTHE.
Jlperneimpe waenucmonozue — TPHAOOHHTE — 0o QOpMEe Tena HANOMH-
HAAH COBPEMCHHEIX pakoolpasHeIX — MOKDHIL
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Opgosnk. B opioBHKe IHAYHTENRHO VBEIHYHBAETCA NJIOMIALE MOpeH.
B mopsAx OpPAOBHEA BeckMa pPA3HOOOpPASHEL JeneHbie, Oypsie W KpacHble
nodopocau. Maer HHTEHCHEHEIA Opouece obpasoBaHus prdoR HopaallaMH.
HppuuTensHoe pasHoofpazue Hafnwogaercd cpefH TONOBOHOTHX B Opoxo-
HOrHE MOJTHCKOE. B opAoBHKe BOEPBRIE NOABRNAKTCA ropdoseie. ¥MeHb-
wAeTeA pasHoobpasHe ryioK H HeKOTOPRIX JBYCTEODYATEIX MOLIHCKOE.

Crayp. Ha cMeRy TennbiM MeJdKOBOOHEIM MOPAM ORDAOEHKA B pPe3ayib-
TaTe HHTEHCHBHBIX ropoolpasoBaTelLHEIX JEHMKEHUN DPHXORAT IHAUH-
TUILHBIE TAOMIAOH CVINH; OTMedeHo GoNBIIOe HCCYVIIeHHWe KIHMATA.

B monme cuavpa HaOMOJaeTCA PasBHTHE cBOeoDDASHEIX YWIEHHCTOHO-
mx — pakockopruonos. K oprloEuEy ® cHAVDPY OTHOCHTCHA DACHEET B
MOPAX FOAOBOHOTHX MOIMIOCKOB. [IOABAAIOTCA HOBBIE NpeAcTaBMTENH Dec-
IEBOHOYHEIX — W2A0KONCUE,

B cunypHicKHX MODAX HAUMMHASTCH MACCOBOE PACTIPOCTDAHEHHE Nep-
BLiX HACTOAIIHX MOSBOHOUHBIX — napyupusx Oecwenwcmusix. Ilo dop-
M TENA OHH HADOMHHANH pmb, HO NPHHALIEXAIH K JAPYroMy KJIaccy.
Mx Tena OpIIH SaiAINeHBEl OT XHINHHKOE MACCHBHBIM HAHUHpeM, COCTO-
MMM H3 HeckoAbkHx nnacteH, [lo HacToamero BpeMeHd COXPAHHIHCE
NPEICTABHTEAN STOM0 KJAACCA MEHOTH.

B KoHIEe CHIYPpA — HAYANE AEBOHA HAUMHHASTCA HHTEHCHBHOES PasBH-
THe HEIEMNBY pacmenuil. Ilepebie HAaZeMHBIE DAcTeHHA OBINH JHIIEHB
HACTOANINX JHCTHER, HX CTPOSHHE HANOMHHAET CTPOEHHE MHOTOKJIETOY-
WX 3eleHBIX BOAOpOCAei, oT KOTOpmX oRH npomsomnd. Iloasaenne na
CVILE BRICIIHX pau:'reﬁnﬂ ORLI0 TOOTOTOBRJIEHD Domes PAHHHM BBIXOOOM H3
ikl BakTepril H ONHOKJISTOUMHEIX BOJOpocheil, ofpasoBaHueM NOYBEL

Brixomgar Ha ¢ViIy H MABOTHRIe, OOHHMH M3 DepBHX NepeniiH mu3
wyHOE Ccpenkl OpejcTANHTENH THOA WISHHCTOHOTMX — RAEYKYE, OT HCCY-
makmere geficrena arMochepsl HX JAMMOIAN XHTHHOBEIN DAHIHDE.

Hacrynuemuii B KOHIE cHIypa ropoodpa20BaTeNkHBINE NepHOJ] BHOBb
HIMEHHT KIHMAT H YOIOBHA CYINECTEOBAHHA OPraHH3IMOB.

» 1. Kaxue mpynueiimme apomophoss npousoman 8 kembpun ® opgo-
BHEeT?

» 2. Kaxue apomopdosi! NOIBOAHAN PACTEHHAM BEIITH HA MEAKOBOALE,
A JATEM HA Cymy?

§ 57. Paszéumue MusHu é nozdHeMm naneosoe
(deaon, kapbon, nepms)

Jeson. B peaynnTaTe NOAHATHA CYIUH M CORDAMEHHSA Mopeil KiuMmar
JepoHA Guin DoJiee KOHTHHEHTANBHEIH, Hemenw B caaype. B pgemone mo-
ARMANCE OVOTHHHEE M NONYOYcThiHHBe obgacTH.

Pue. 74, PayHa BTOPOH NONOBHHBI naneosod (gepod, kapbomH, nepMb).

! kncTenepas pwmba (geson); £ — JpeBHelies 3eMHOBOAHOE — cTeronedan
(knpbou); 3 — crpexoaa (kapbom); 4 — ppepHeiimes OpeCMEIKAIONIEECH KM~
HbE AUIEp MHOCTPAHNERR (MepMi); § — BCCASULIR AmMEp — ARMETPOAOH (HepMb);
#i — pacturensHORIEEIG Amep mapeiiazasp (DepMe); 7 — pofosgueil amep
(imepMn)
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Iwe. 75, Jlatumepua — CcoOBpPEMEHHAA HUCTenepas puiba

B mopax ofMTanH HACPOAIIHE PBIOL], BRITECHHBINHE NMAHIHPHBIX Dec-
NeCTHRE. Cpeg Hax OBIIH XpAUeBRle PO (COBpEMEHHBIE NPEICTA-
TR — AKYARL), NOABHIKCE H PBIDEl ¢ KOCTHBIM cHederom, B men-
KOHOAHBIY BOJOBMAX EHAH JEOAKOIBIILIALIHE PHIOLL, V KOTODEIX HADALY
¢ cnfepHEIM IBXARHeM BOSHMEIO H JerodHoe (JerkKoe pasBHIOCE H3 ILIA-
mirensnore myampa). Kuerenepele pwifer (pue. T4), BOZHMKIINE B AeBO-
1, ODJIAGANH MAPHBIME MIABHMKAMH, FOMOJOMHYHEIMHE KOHEYHOCTAM Mep-
BWX HAZEMHBIX NOSBOHOYHBX. CUYATANOCE, 9TO KHCTENEeDEIE [OYTH BR-
MOepaAH B OKOHIE DAAeodod H o COBCEM HCYESAH K KOHILY Me3oaod. Ho
neyeHo (HauwHas ¢ 1938 r.) v Oeperoe Hmuoit Adpuxn u Manmarac-
kipn OpiaH NOHMAHE COBpEMEHHEIE KHCTENephie peibhl — JaTHMepHH
NACTOALLHE «3¥HBRE HCKODAEMBIE: (pHe. TH).

B pepoHe Ha cyle OOABJIAKTCA NOEpBBIe JeCA HI IHFAHTCKHX Dano-
POTHHKOE, XBOmMEeH # naayvHos, HoBele rpynnme SHHBOTHEIX HAYHHAKT 34-
noeERBATE cyiny., [pegeraBMTeNH YICHHCTOHOHX, BbIINEIUIHE HA CYILY,
JUHIT HAMAAO0 MHOTOHOMKKAM M INEPBELEIM HacekoMbiM. B KoHue gepoHa mo-
TOMEN peIl BEIXOAAT HA cymy, obpasys nepBhiit Kiuace HAIEMHEIX IO-
SHOHOMHEIX — FeMMosodnmx (axmduedui). Hx oTpeie 0T BOGHOH cpejsl He
Oblj Sle OROHUATEALHBIM, TAK KAk OHM OTHAAJLIBANTH HEDY B Boge. deMm-
HOBOOHEIE B TAKOH e cTeNeHH 3ABMCeNH OT BOJAHOR cpegbl, KAk BO3-
IHKIIHE B JeB0OHE OANOPOTHHKOOODAZHEIE, INA DASMHOGHEHHH HOTOPEIX
roxe Tpedyvercs soga. Ilosromy mepenle HASEMHBIE BRICIIHE DPACTEHHA H
JHMBOTHEIE elle He MOMIH 3ABOSEATE BHYTPHEOHTHHEHTAJLHBIE MACCHBEL
CYIUKE, PACHoONoMHeHHEIE BIANH OT BOAOEMOE.

Kapbon. B xaMeHBOVIONBHOM DepHOme, HIH KapboHe, NPOHCKOAHT 3a-
MEeTHOE TOTEIUVIEHHE H VBIAKHEHHe KAnMaTta. B apepx, TpooHYecKoro
THIN GOMOTHOTHIX Jecax NpoH3pAacTAT IpoMAfHEE (BeicoToft go 40 M)
HUAIOPOTHHEH, XBOmMK H maayHel. TloMEMo 2THX pacTeHHil, DASMHOMAK-
MMXCH CropaM#, B KapboHe HAYHHAIT PACHPOCTPAHATHCA FOJOCEMEeHHBIS
PHCTEHMA, BOSHHKIIHe elle B KoHULe AesoHAa. Hx cems OBINO NOKPBITO
ofionoykoll, NpejoxpaHABMEel OT BhICHIXaHUA. PasMHOMEeHHE ¢ NOMOLIBI
COMAH CAENAN0 3TOT NPOLEce HeIABMCHMBIM OT BOJAHOH cpegm (maa pas-
MHOMEHHA CIOOPOBLIX OHA HeoOxomuMa). SroT apoMopdos Jal BOSMOMK-
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HoeTh OpPOABHMKEHHA pacTeHuil B raybs Martepuxos. Pacmeer apeseciiod
e THTEIEHOCTH B KApDOHe npHBes K OOPA30OBAHMI) W3 OTMEDIIMX |
TenMi MONEMX IJACTOB KAMEHHODO YIJIHA.

Bo BAAMHBIX M Tenaslx GOJOTHOTHIX JecAX HCKIIUHTENBHONO DACILBe-
i M pasHoolpasHA JOoCTHrNH JpeBHelIlHe 3eMHOBOAHEIE — cTeromeds-
na, [osenawTes Nepesie OTPAALL KPLAGMBY HACEKOMBIX — TAPAKAH,
A Teaa Koropeix goeturaer 10 oM, H CTPEKO3BRI, HEKOTODBIE HMJLA
KorOPEIX MMEJIH PAaMaX KPEJABEE g0 75 oM.

K woRmy wapfoHa HauuHaeTed HeDOAbLIOS NMOJHATHE CYIIH, HeRoTo
[ MCCYINEHHE KIHMAaTAE H noxonogande. K aToMmMy nepHogy OTHOCHTEN
I ETEHME DePBBIX [PeCMBIKAKIHICA — NOJHOCTRI0 HAIEMHBIX TPE1CTH
wireIell NO3BOHOYHBIX. JKH2RLE B MOpAX KapbDoHa CYIISCTEEHHO HE OTJAMH-
itk OT JEBOHA.

lHepms. [lansHeiimes DOIHATHE CVIIH NPHEBETI0 B OepMH K DAsBHTHIO
GICVILAMBOTO KJAHMATE H [NOXOMOZAHHI. BIasKHBIE W DBRIUHBIE Jecn oc-
TaTeA TONBKO B pafione SKBATOPA; NOCTENEeHHO BRIMEDAIT NANOPOTHH-
woobpaziee. MM HA cMEHY NPHXOLAT FOJOCEMeHHBe DACTEHHA.

CyXocTh KJIHMATA COOCODCTEOBAIA HCYEIHOBEHHKD ZeMHOBOAHEIX cTe
ronedbanoe. BaTo SHAMMTEARHOM pPasHOOGpPA3HA ZOCTHCAKT ApeBHefING
HpHeMBIKAKIDHECH, BOSHHKINHE emle B KoHIe kapboda. [IpecMmeiRarunim-
3, KAK HABECTHO, OTKJIAALIBAKT AHOA, KOTOPLIE MMENT CHELHAJIBHYHI
ROy W3 MHIKOCTH, SANWIIAIIIVI 3APOILIN OT BBICBIXAHWA. JTi
HillKaA Npocaoiika, 3aKJIIOYEHHAA BHYTDH fAfua, xak Obl saMeHAeT npu-
CMBIKAIDIIHMES H QPYrHM BRICIOMM DOSBOHOYMHBIM TV BOLHYID CDexy, N
KOTOPOH PAIEMBAIOTCH MEDHMHKH PBID M 3eMHOBOOHBEIX.

Kpome ToOro, veaomHeHHe JErEHX CO3TAN0 NPEANOCEITKH [NA Salin-
T MOEPOBOE Teas NPecMBIKAKINHXCA Yelllyell, HOTODAA NpPegoxXpaHser
TUI0 OT BBICBIXAHKA H He JONYCHAST KOKHOTO Amxanua. Baarogapsa artum
upucnocobieHHAM NPeCMBKAKMIHECH CMOTAH IIHPOKG PACCeNMTBCA 110
eyine. OHE GbIIH camMoil BRICOKOODTAHMIOBAHHOR rpynnoHd MHBOTHBIX B
TP H.

Hraw, nanbonee cymecTBeHHBIH 9Tan PassdTHA MHIHH B Nale030e -
SBOPBAHME CYIOH MHOMOKJIETOYHBIME DACTEHHAMH H JKHBOTHEIMH. Bmixon
MUOMOKJETOMHBIX PAcTeHMil Ha cyimmy Ol mofgrotosneH DAKTEPHAMH, BO-
JOPOCIAME, A BOAIMOMHO, M NHIIARHHKAMHE, KOTODBIE B TedeHHe NOpoTe-
oA oOpA3OBANH BepXHEH cuoll seMBOH Kopel, OoraToil oprasEddeckn-
MM BEIeCTEAMH M MHHEDATBHEIMH CONAMH, — HOUBY,

BrIxoq Ha CVIOY CONPOBOHCIANCH ¥ DPACTEHHI, YIeHHMCTOHOMHX M IO«
ANOHOUHBIK PAAOM CXOGHEIX H3IMeHeHHH B CTpOeHHH Tela, PasMHOMEHHH,
JUIRAHMH, 3TH H3MeHeHMHA OBLIM CBA3AHL! ¢ OpHoOpeTeHHeM TPHHIMIIN-
NABHO HOBBIX HepT OPraHMsallHH, ¢ 2BIHIHeH oo oyTH mMophodmine-
AorHuecKoro nporpecca. Ha ocHome TAKHX DPHEOMOHATRHEIX HIMEeHe-
nuik — apomopdoaor — obecoedHBATCA GHOMOTHYECKHE NpOrpect HAIEM-
LK PACTEHHI M HHABOTHEIX.

® 1. Kakpe yeaoBHA cnocolCTROBASMH BRIXOOY NOIBOHOMHBIY HA cywny?

® 2. Kaxpe npucoocobieHid DOIHAKAIOT V PACTEHHH H HHBOTHRIX N
CREASH ¢ BEIXOAOM HA cymy?

» 3. TipueennTe NpHMEpsl NATEOI0HCKHX APOMOPMPOIOE.
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§ 58. Pazeumue Mus3nu 6 meaoaoe

B oHOe Dameozod NPOHCXOIHT ropoofpaloRaHie, BEIZBARIIES ITOAHA-
THE CYVIIH B BOIHHKHOBEHHMe Ypana, Agras. Bee 10 npHBOAHT ¥ Ja70k-
NeHIIEMY VCHJIEHHE JACYIIIAHBOCTH HKIHMATA, HAYABIIEMYCH B OEpPMH.
[lnomans ¢yins Oblaa sHAYMTeNbHO Donbmed, wesm ceiuac. Measoaoi copa-
MYIHMBO HASKIBAIOT 23p0il npecummkawiiuxes (ppe. 76). Hx pacueer, mw-
prociaiinman JAHEEDMEHIIMA H BRIMHPAHHEe MPOHCXOAAT HMEeHHO B 3Ty 3py.

Tpuac. B TpHace cHABHD CORDAIIAIOTCA OAOIIATH BHYTPHEOHTHHEH-
TAJBHEIX BOOOCMOE, DA3BHBAIOTCA NVCTHIEHEE napgmadbrei. B yeiosmax
ANCYILTHEOTO KJIHMATA BEIMHPAST MHOMBECTED CYNONYTHEIX OpPraHHIMOR,
¥ KOTOPLIX OTOeIbHBI® 3TANBl ¥HIHM CBASAHBI ¢ BOGOH. BriMmupaer Gonk-
HMHCTBO 3eMHOBOQHBIX, MOYTH NOAHOCTRI0 HCUEIAKT IDEBOBHIHBIE IANO-
[HITHHEH, XBOI(H ¥ MIayHbl. BMecro HHX HauMEaT npeollagaTs Hasew-

Pue. 76, Meaozolickue npe-
CMLIEARIIHECA — IABOEBATE-
JH MOpPH, CVIIH, BO3AVXA.

I HOAMLIH HAIIEp — MHX-
THOZABRD (TpHac); 2 — ooIy=-
Hllﬂl—]h[ﬁ HIER s Iag3no-
sapp (Men); 3 — pOraTbii
AMHOIARP — CTHPAKOIARD
(Mea); 4 — neTaminHB xXBO-
ETATHI Amep — paMiopHEx;
& — neTammui GECXBOCTHIN
dsiep = nrepanogoH (Mesa);
i PRCTHTENRHOAAHBIN JH-
ioaanp -— OponTosasp (wpa);
7 PACTHTEABHOAIHEIE JH-
Hoaapp — creroaasp (mopa)
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wie (OPMEI, B EHIHEHHOM IHE/IEe KOTODPEIX HeT CTAJHN, CBASAHHBIX ©
wyioil. Cpens pacTeHH#El B TpMACE CHALHOTD PAIBHTHH JOCTHIAKT 2000
CeMeHNbe, CDEOH JKHBOTHEIX — RPeCMMEIOWUECH.

Hz TpHACOBMX OpecMBIKAKIOHXCA IOGHHIH A0 HAINHX AHed depena-
KM, KPOKOIHAL ¥ rarrepui. UaTrepud, COXPAHHMBIIAACH HBEIHe JIHINE HA
neckoIbERY ocTpoBax Ganz Hopolt Senangus, — HACTOAUEE +MHBOE HC-
wonaeMoes. OHA OYeHR MANO HaMenunace 38 mocnegame 200 mam mer w
rOXpAHKIA, KAK H @8 TPHACOBBIE NpeIKH, TPeTHIl Iias, DACIOJIOMEHHLINR
It KPRIILIE Yepena. B TPpHACE MNOABIAKTCA DPACTHTENBHOATHLIE H XHINHLIE
annoaaspsl. Mx pasmepit GHIH OTHOCHTENRHO HEBERNHKH: ILNHHEA Tena
KPYIHBX TPHACOBBIX AMHOJIABPOB JAocTHrana 5—6 M, meaxne O6man paz-
MOpoM ¢ KYPHILY.

B Mopax pasEMBEaOTed KOCTHCTEIE DBIGHE, TOrga KAk pasHoobpasue
SPAUIEBBIX M KHCTeNepeXx peif mocTeneHHo coxpaumjaerca. Bee Gonee pas-
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noulpasHbIMHE CTAHOBATCA TOJOBOHOTHE Moaarocku. Maobunne peib 1 mon-
NHWIKOE OIBOHA0 HEKOTODEIM NPEeCMBIKAKMNMCA OCEOMTE BOJHYID Cpe-
ay, Horaryie numed. Cpeas BogHWX (opM Handodee HIBECTHLI HXTHO-
snput (pue. T6), KoTophle O CTPOGHHIO Tela BeChMA HADOMHHAIH AKYJI
I COBPEMEHHEIX Aedb{HHoB.

llapagy ¢ HeCOMHEHHBIMH IPOTPECCHBHLIMH HEPTAMH B OpPrAHHIAIIHH
HHS MBI RAKDINAXNCA HMeaTCHd OaHA BeCchEMAa CYIIECTBEHHAA I-IQCGHEI)I.I’.IEHHBH
A T HeDOCTOAHHAA TeMumeparypa Tena. IlpH DOHHXKeHHH TeMOepa-
TYI CPEfibl TPECMEIKAIHCCH CTAHOBATCHA BAJBIMH, OleneHemalT. B Te-
“HIHE BCETO CPABHHTENLHO TEIUIOND MEe30305 HemocTOAHHAA TeMIepaATYpa
e UPECMBIKAKIAXCA He ObBIIa CAMINKOM OOJBIIHM OTDPHILATEIbHEIM
cioiicTroM, YiHe B TpHACE BOSHMKAIOT NepBEle NPeACTABMTENHM NEmA0-
HPRRT X MENKHE NPHEMHTHBHEE MISKONHTAKOINNEe M OTHubl. Miexo-
I IEe TPHACA, [O-BHAMMOMY, OBLIH AHNEKIaIVIIHMHE, Mogo0HO co-
NPCMeRILIM EXHIHE H YTEOHOCY,

Ipa. B ope npoMcxofHT HeKOTODOS PACIIHDEHHEe DAOIMAIel Temao-
(LR RIRT b4 Mﬂp-e;'l. E MODHAX BECEMA MHOOYWHCIEHHB FOJOBOHOTHE NOJTIHC-
K AMMOHHTE M OeneMHMTH. CoHUpaleBRIHAad DAKOBMHA AMMOHHTOR
HOpHKED DOMAAASTCA B OTJOMEHHAX Me3os0icKEX Mopei. BeleMHHTH He-
CIROJLKD HANOMHHAMAN COBPEMEHHBIX HansMapoB., OcTATOK HX CHeleTa

(s+neprop nanems) obwted B OTAMHEHHAX Meszoaoiickux mopeii (pue. 77).
Bechma pasHoobpasnsl Mopcicue npecmuiaiowueca. lomamo nuxrtrozas-
[Mae, 18 MODAX ODB OOABNAKTCA NAe3H03aBpel (puce. T6) MHEBOTHEIS

¢ OMHPOKHM TYJIOBMIEM, QIHHHBIMH JacTaMH H ameesuianoll meeil. Mop-
Cine NPeCMEIKAKIHecH KAK Obl MOJennman Mesay coboill nnmesse pe-
CYPeLL IIe3H03AEDB OXOTHAHMCE HA MEJKOBOIBAX NpuOpesHod 30HH, a
MXTHIABPEL — B OTKPBITOM MOpe.

Ii ope npecMEIKAWIINECH HAYAMH OCBAMBATE M DOILVIUHYID CDey.
Pusnoobpasne NeTAWINHX HACEKOMBIX COSLABAJNO VCIOBHA AAA pPasBHTHA
TN KOMOAIHBIX  AeTAMNXY Amepon. Mejdgsvu JAeTAHINMHMHA  AleDaME

Pye, 77 BOperdil rofoBoHOTHE MOATIOCK — DeneMHHT.
fuepry — obmwmil Baa (CHARHO YMeHBIIEHO); SHUIY — OCTATOKE BHYTPEHHEro
crodiern GeneMHnTs — svepToR manems (34 waTvpansHOol BETHTHHEL)
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CEI ITHTATECA KPYTIHEE ANEPLIL.
Jermome smeps (pue. 76) opo-
CYIPCTEOBAAH 10 KOHIIA MeJa.

(HOBpEeMEHHO © 2THM B HOpDe
YA PACTIPOCTPAHEHHE ApXeo-
HTePHKECE, OPHYYVAJIHBD COMETAR-
e IPHIHAKH OPeCMBIEAOIHICH
n urHi. [odosa apxeonTepHKca
(. T8) HanoMHHANA FONOBY AIE-
(L, HE EDPBJIBAX COXPAHHIHCE
IGLLIE ¢ KOPTAMH, HMENIca JIHH-
miit xpocr. Ho Hapagy o STHMH
NPHMHTHBHEIMH NPHIHAKAMH apXe-
GUTCPHECE 0DIAZANM M CXOACTEOM
¢ UACTOANIHME TTHOAMH: Teno Onl-
Ji NOEPBITO OepeAMH, BOIHHEINH-
M M3 BHAOHIMEeHeHHOH WemIyH. Pue. 78, Hpexill apXecOTepHKe.

[la cyme B HOpe BCTPedalOTCH PexoHCTPYKIHA BHEUTHETD BHEA
FUTAHTCEHE PACTHTENBHOATHBIE [IH-

HEEHBPEL. JnwEa Tena AOCTHCATA ¥
weworopeix B Hux 30 M (pue. 76). Kpynmamx pasmepos ZOCTHPATH M
GXOTHBIIHECH 38 HUMH XHIHEE IHHOIABDEL.

[ [pogoa#aioT cOBEpPIISHCTEOBATECA H MJAeKonHTawHe. BosHukaor
cyMTamse W CAMAA NPOTPECCHEHAA BETBbL MASKOMHTAKIIHX — RAGUeH
NP,

Cpead pACTEHHH B DTOT NepHO[ COXpaHAeTcA TOCOOACTEC COJOCEMEH-
ninix. Heworopsle, Hanpumep cekeoiid, opoRapacTaiorT M cefikac,

Men. Menosoii nepmon (HAH Men) HassaH B CBA3H ¢ o0paZoBAHHEM
MJId B MOPCKHMX OTJ0MeHHAX Toro epemens. OB BOSHME H3 OCTATHOB
POBHHOK NPOCTeHIINY JMHBOTHEIX -— dopamuandgep (pue. T9).

B srom nepHojde BOAHHEAKT H 4Ypespbidaiine OLRCTRpO paclpocTpaHA-
weres ROKPLUROCEMEHbE PACTEHHA, BLITECHATCA FoJOCeMeHHEIE.

[IpecMpikampecs OLUTH NpPeIcTABREHE B METY HOBBIMHM JHHOSABPA-
mu, HexoTopkle M3 HMX NepeiBHradnchk HA JA0HHX HOTAX H HATDOMHHA-
AN OTPAYCOB; MO-TPEHeMY BCTPEYMANHCE MMraHTcKHe (QopMbl. 3alura or
AHIHEIX NOPeCMBEAKMIAXCA OOILIa ¥V OJHHEX PACTHTEAbHOAAHBEIX JHHO-
HINPOER B CTOPOHY TUTAHTHIMA, ¥ JADYVIHX — B CTOPOHY DPaZBATHA 38-
HUTHEIX Opyauid — pOroR M KOCTHRIX mWUTOB. HeKOTOpEe H3 PACTHTENL
IHSIHBIX AHHOIABPOE OTOAMSHHO HANOMHHAMH HOCOPOTOB. BecsMa PasHO-
olipagHel GRLIM JeTaomue Amepsr (puc. 76).

[ITHoE ene coXxpaHanad 3ydbl, HO B OCTANLHOM CYILECTEEHHO He 0T-
JMHMAMHCE OT CcOBpeMeHHBIx NTHH. Bo RTOpoH DodoBMHE MEIa YBeJHYH-
nneTeH pagHooipasMe MIOeHOMHTAKIIHY. HNnuTenbHOe BRIHANIMEAHHE OETE-
HIEeR B Tede MaTepH, NUTAHHe SMODHOHOE uepes MIALeHTY, CBA3BIBA-
HIIYID KPOBOTOKH MATEpH H [iIoga, — BamHeiimne nprenocofnexns
MUASHOMHTAKNIHY K HelOCTOAHHBIM VCAOBHAM CYLISCTEOBAHHA.

HenocTroAHEHAA TeMIEDATYDA TENA M OTEJIAIKA AHI CTABMAM OpecMbl-
KHIOMHECA B DOMBIIVIO SABHCHMOCTE OT KONe0aHEH TeMIepaTyYDhl CPembl,
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Pue. 78, DopaMmuapmdeps.

Huepry W enuiy — SUBLRE (o
[ ! + ipopMe; Rocepedune — ere
ot oo e METHl BRIMOPIENX (hopM,

OFpAHHYHEBANH BOIMOXMKHOCTE HX NPOHHKHOBEHHA B OPHOOJADHBIE Daiio-
. llpnobpers smusoposienme, 3a60TY 0 DOTOMETEE H TeNJ0KPOBHOCTE
MJACKOIIMTAKLIHE CTATH MeHee IABMCHMEIMH OT HIMeHeHHIH Cpeihl HE:
FHIH MPeCMRIEARK a0, dru OfCTOATENLCTEA W npHEEAH B lﬂﬂ.’IhI!t":i;'IljeM
Ik CMEHE TOCIOACTEA NpPECMBIKAKIMHXICH MMOCOOICTBEOM MJIBHOMHATAKIIHAX
BodHHKHOBEHRE MHBODOHICHEA H TELIOKPOBHOCTH — Te ﬂpu:‘dup:‘hﬂ’tmr
KOTOpRe 00SCIEYHIH NPOrPect MISKONMATAIHK. ==

IHupokoe pACODOCTPAHEHHE HACEKOMBEIX M MOABISHHE NePRRIX NOKDH=
TOCCMEHHEIX PACTEHHH NDPHBEAO €O BpeMeHeM K CBASH MesEIy HEM#H. ¥
HOKPBEITOCEMEHHBX BOIHHE N&emoxk — OpraH pasMHOMEHHA, leiu.nelxa-
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Pl HACEKOMEIX OKPACKON, JAMAXOM H 3a0acaMH HeKTapa. HacemoMmuie,
nETAAChH HEKTAPOM, CTANH [epEHOCHMHMKAMM MEBLNBLE. [Meperor NHIABLLIA
WHEPKOMBIME [0 CPABHEHHIO © BETPOOMBIIEHHEM NPHBOSUT K MEH BRI
pocrpare ramer. Ta ge TeHIeHNHA K JKOHOMHOMY PACKONOBAHHIO IaMey
ualIOJASTeA W B PALY NOZBOHOYHEIX. ['ubelbh raMeT NpH HAPYHHOM O00-
iywTEOpeHH (v pHbG, seMHOBOAHEIX) ropasgo Ooseime, HeM NOpPH BHYT-
pennen (v OpecMBIKAIOIHXCHA, TTHI, MASKOMHTAKIIHY).

I KoHIE Mena EJIAMAT H3MEHAETCA B CTOPOHY pPesrOl KOHTHHEHTANL
e W ODIEre moXosaogaHEA. B sopax BRIMHPAKT AMMOHHTHL M -
SMCMHHTHEI, 8 BCOel 38 HHEMH M OHTABIIHECH HMH MOPCKHE HINEpPHI
naesHo3aBpsl H HXTHOsABpEl. Ha cyme crana coxpamiarecd BAArOIGH-
Wyl PACTHTENLHOCTH, CHYIKHBINAH NHINEH DPACTHTENLHOALHBIM [HHOZAK-
juiM, YTO TPHBEN0 K HX HCUe3HOBEHWN); BBIMEPJM H XHIIHBIE ANHOGAL-
. M3 DpecMBIKARMHXCA JAHNIE B 3KBATOPHANLHEIX ODAACTAX COXpaHM-
Apeh KpYIHEE GOPMEL — KPOKOIHIEL, YeDENaxH H FATTEPHH. BonpmuHeTBG
NLKHBLTHX NPECMbIKARIIAXCA (AmepHis], amen) Geumn webonbmux pas-
MIJIE.

B yenoRHAX DE3HO KOHTHHEHTANBHOTO KAHMATA H oDIere moxXoaoLa

iy HeKJKYHTENRHEIE I'I:I‘.'EHM},"IL[ECTBH MOy M H’IPi’I.-'!EIEPDBHbH? == OTH"
e M MISKOOWTAKMMEe, deil PpaciBeT OTHOCHTCA K caegyiomed ape
OO0,

* 1. PyropogeTEYACE OCHOBHBIME MOJTOGHEHHAME IBONFIHOHHOE TEODHK,
o LACHATE BOIHMKHOBEHHE HOBHX BIIOB OPraHNaMOol M npucnocod-
NeHHI K HOBLIM YCJOBHAM CREABI B Me3nane.

* 2 TpueeguTe NpHEMeps GHONOTHYECKODD PETRECCE B ME3030€.

#& 3. Mpupegure OPHMEDL APOMOPHOE0E, BOIHHKIINX B ME3I030e.

§ 59. Pazeumue Husnu 6 KalHO30€

KaitHozolicKad apa — 2T0 PACHBET LBEETHOBRIX pACTEHHE], HACEKOMBIX,
Wrdl, B MASKOIIRTAIQIHX.

Oma Hayanack oxono 66 MR 1T HAZAA H OPOAMIHASTCA A0 HACTO
siere Bpemedd. Kafinosoll feanTca Ha TPH nepuoga — AAIe02€H, He
SO W gHmponozer. STo cAMEIE KODOTHHE NEPHOAB B HCTODHH Seman
nieored anmicH oxono 40 mas fer, Heoren — 23,5 man Jaer. [Mocnen-
nnii mepHog — AHTpONOreH HakaidcAa okonao 1,5 mMAH ner Hasal.

Ve B maleoreHe — OepBOM NepHode HARHOIOA MISKONHTANIIHE 38-
MOILHAH [NPECMBIKAIOIHKCHA, S8HAB HX SKOJNOPHYECKHE HMION HA 3eMae,
rMiEl CTAJAM DOCHOOCTEBOBATE B BOZIOVXE. B reusHMe 3TOr0 [IepHOIA {]]UD'
mupyercs GONLIUMECTED COBPEMEHEHBIX CPVIN MISKOOHTAKIEX — Hace:
COMOSIHBIE, XHIOIHBE, AACTOHOTHE, KHToODpasHee, KoNLITHHE. IloaBn-
JAMCE TEPBELIE NPUMHTHBHEIE NPHMATEL — JIEMYDPbl, & JATeM W HACTOA
ngne oHeaIBAHLL. .

[ HeoreHe KJIMMAT CTAN DOSee NOMOJHBIM H CYXHM. TponHueckae “
CHUAHHOBEIE J8CA, DOCIIHE HEKOTJA B YMeDeHHOH aoHe or coBpeMeHHON
Benrpus no MoHronnsn, cMeHAIOTCA CTEMAMM. Ato HpPHEEIO0 K ILHPOKO-
My PACOPOCTPAHENHID ZIJAKOBEIN DACTEHHH, KOTODBIE CTAMH HMCTOMHHKOM
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Pue. 80 [Maneorenossle ¥ He-
NITHOBBIE MABHOMHATARMIITHE,

! ipeHAKOIYE — NATHNA-
JIH TIpeSoR JTolnagel (Hawa-
i naneoreHa); £ — 200HN-

1y NANE0reHOBRIH Mpeqok
ABUIAAEH, HMEn YeThIpE DaTh-
ae ua mepegHHX H O TpH Ha
MANHE  KOHETHOCTAX: J —
P PHOH TPeXIALas Jao-
i — KH]’.‘HI‘L‘I“EPI!HH HACH=
UL HeODEHOBBIX CTEOel H
CilEAHE, 4 — OajeoTpamyc —
HHYIOK  COBPEMEHHBIX  FEH-
jmtpon (Heoren); § — cabne-
ayiinit THrp (Heorem); 6
e eoBpasHbIH mupag — cu-
wrrepuil  (Heorem); 7 T'H-
METEKHE HoCOpoOr — HHEAHA-
enrepuilt  (maneoren); & 2—
mepaTepit | —  gperreimmii
M LOE  CAOHOE ([aJeoreH);
) HEOTEHOBBIH CIO0H

NHIH A TPABOAOHEIX MAEKOoNWTawux. B srom nepmoge chopMuposa-
JIMCH BCE COBDEMEHHBIE OTPAAL MAekonHTawmux (puc. 30), mossHIHCh
HEPELIe 4eT0BeRoobpasHee o0e3bLAHEL

[Mocnepauil nepuon kaftposos — AHTPOIIOTEH — 3T0 TOT TeoTormtae-
CclKHit IepHOt, B KOTODOM EHBeM M Mbl. Ero massasve ofVCROBIeHO TeM,
UT HMEHHO B 3TOM NepHOAe MOoABHJACHA Yedopex. B amTponoreHe Bmige-
JHKT ABA ¢eKa (He CTOeTHA, 4 BeKA B MeoJorHYecKOM CMBICIES) naei-
cmoyed 1 zoaoyen. [IpogomsuTeIbHOCTE 3TOTO NEPHOOA, 1O DASHBIM OIEH-
weam, cocrasager or 0,7 go 2 MnoH neT, M3 HHEX Ha GOJAK FOJOHeHA OpH-
xoyiTeA okono 20 Teic. nocaeaHux get. B Hauame nueiicToleHa, HeCMOTDA
A TPOHCKOOHBINHE K 3TOMY BPEMeHH NOXOIOJAHHA, eme OGBSO SOBOJL-
HO Tenno, Ha TeppuTopuH Eppasmn o CepepHoll AMepHEN coXpaHafcH
cyfrpomimuecknif kauMar. B Tewenme maeficToleHa HaGMHOIATIHCE OYeHB
CHJABHBIE HMIMEHEHHA KIHMATA — NPOHIOMIAH YeThipe THTAHTCEHMX OJIe-
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AOHHHA, CMEHABIIHXCH OTCTYILIEHHEM JeJHHEOB. Bo Bpemsa G.HE:.EEHEI!HI?
MONLHBE JEIAHBIE NIATE 3AKDLIBANIH MOBEDXHOCTE Jennu, Jlﬂxﬂﬂ,ﬂ. iy} ILIH_
g cospemennoro Kuesa, Xapbroea, Boponera (pue. 81). Sra ane-
HeNMI KIMMATA NPHBEIH K DASBHTHIO IPyNN MISHONHTAIOMMX, [PHCIO
cofarHHBIY K l.':"_.."Ii.ll';'{"!'.I.'Rﬂl!ﬂ'E!HI{.'l B CVDOBBIX ‘I'.-'I."!.-"IIEIIH-Ii1-]..1C1 == MAMOHTOH, Illf:!p'
TS HOCOPOTOB, FHCAHTCKHX odeHesi, opIedBIKOBE H DHTABIIMXCA HMH
EPYIHBE XHIMHAKOB = nelepHBIX JLBOE [BUI[I}EKH CBOEMY lIﬂB]LB;dHI!m
ACHIEIHY HEe B Ielepax, 4 HA PABHHHAX H B Npearopbeax) '[prr:f:. ) ]

(M pHIATEIEHEE TEMISpPATYPEL B J0HE OJefeHeHHA NPHEOIHIN K TO
My, 'Wro DAph BOABI HOHASHCHPOBATHCE B BHAE CHEra, 4 TEHHHEHJIHHD]:'_I'
0 CHEIOR BXETOIHO JABANO MEeHbIIe BOIABI, 4eM BRINAJAN0 CHETA. HARON
GeNHE THRAETCKHEX SANAcoB Abid Ha Cyile NPHBEID K CYLU,ECTEEHHUMP)’
nouuxcenno vpoera Muposoro okeada (Ha 60—90 ). B pea;.r:-u:mmgo.t:
HMICAH CYXOOYTHBIE MOCTBEL MEeMay HOHTHHEHTASBRHOH Erponoit #1 bpu
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MNnowage, aaxaTan MATEDHKOBRM W KxuaR rpadaua nnasyqux NLaoe 8
mpr!n-,qununnuu CNEReHEHRRM B el CEEEpHOM NOMYILADHH 00 ApaMEA
mnercTouane MAKCHMANEHOMD OnefeHeHHa

Pue. &1, Kapra nieficToleHOBOrO OMeOeHeHES

THHCKHME ocTpoBami, Asueil n Cemepuoli Amepuroil, mespgy oonvoer-
posom HMupoxurait w ocrposamu Bomgckoro apxumesara. Ilo ataM yua-
CTHAM CYIIH OPOHCXOLM obMeH HHBOTHERIMH H DACTEHHAMH,

le e CYXONYTHEIE MOCTHI, KOTOpEIE CHVHKHAH NVTAMH oOMeHa Ha-
AEMHLBIME GHHBOTHRIMH H DACTEHHAMH, MPEeOATCTEOBANH obDMeHY thayHOM
i furopoii B coobimapmuxca padee MopAX. OTCYTCTEME CYXONYTHOTO MOC-
T mesxay Aasweil uw Ascrpanmeil, KoTopas ¢ MenoBoro nepHoga Geila
(METPOBOM, COXPDAHMIOD MHHIHB IIpHMH'!'HBH'E‘ﬁIIIHM MASKONHTAKIIHM —
HAOAYMHBM H CYMYATHEIM, KOTODBHIE ene B HeoreHe ObIOIM BRITECHEHE] HA
JAPYPHY KOHTHHEHTAN MOIAUEHTADHRIMH MJISKOMHTARIIHM.

B Crapom Csere (3a mckniouenseMm Magarackapa) wejloBeK paccermsi-
o, KAk MuaEHMym, 500 TeiC. ner Hasan, a BOIMOMKHO, JHAMHTENBHO DAHE-
e, [lepen nocnegaum onegenennem (oxone 35—40 Teic. ger Hasan) ue-
M4 CYXOOVTHEI MOCT B pafioHe coBpemeHHoro Bepuuroma nposmea apes-
Hue OXOTHHEM #3 Asun nepemwan B CeBepHyio AMEpHEY, KOTOPYIO
anceanan o Oreensoi 3eman. K mauany rojouena, Koros HAYAMOCL TUO-
fnfibHOE NOTENEHHe H TaAHHE JeAHHKOB, BEIMEDJH MHOTHE KEPVITHEIE
MICKOMHTAKIIHE =~ MAMOHTH!, MMEPCTHCTRIE HOCOPOTH, NEIepHBIN Mem-
weyib, ITo-BHAHMOMY, 9T0 BEIMHpAHHEe ObUIO OGVCIOBISHD He TOABKO M-
MEHEHHAMM HKJIMMATA, HO H EKTHBHOE AeHATENEHOCTREID YelOHeHA.

1 Owone 10 Teic. neT HASAL B YMEPeHHO TeINBX OGIACTAX SeMiaH
(Cpennsemaomopbe, Bamssuwit Bocrok, Wagua, Kurait, Mexcuka, llepy
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1oap.) HACTYIHIA «HEOMHTHYECKAd PEeBOAMHA:, CEASAHHAH C NEpexo-
M YEI0BEKA 0T coDHpATEARCTEA H OXOTHL K JeMABNENHID H CROTOBOJ-
iy, Haganoos ogoMamHEAEARNES MUBOTHRX H BEEIEHHE pacTeRuii B KyJib-
TVPY.

BypHaa OeATeNbHOCTH HYeJ0BEKA: pacHallKka 3eMefb, PACKOPHYERHA M
HLKHTAHEE JIECOR, CTPABIMBAHME NACTOMI] M BLITANTHIEAHHE TPABOCTOCH
AUMAITHAME HBOTHRIMH — [IPHBETA K BRIMHDAHWID MIH COKPAILEHHH
UpPUAIDE MHOMMX CTEOHBIX JHHBOTHEIX (TYD, TApOAH H ap.), B pacurmpe-
o wromageii nyersies (Caxapa, Kapawxysi, Takrta-Makasm), noasne-
N0 NOIBAMHEX [ECKOB.

Bee sTo onpenenmac TOT BHIOBOH COCTAB OPraHHYMecKOro MHPa, KO-
TopLlii CYIOECTBYeT B HACTOANEE BREMA, MOBIHAAG HA COBPEMEHHOE Teo-
rpupueckoe pACHpOCTPAHEHHE OPTAHHIMOE, CO3JAN0 HX COBpeMeHHLIe
roobimgeersa. OrpoMHYI0 pofib B PACCENEHHM BHAOE B BHACOGDA20BAHMK
CLPPATH KAK CYXOOYTHRIE MOCTH, TAK ¥ H3OAANHA JeIHHEAMH. Muose-
“ri0 BMAOE M OOOBHACE CIOPMHPOBANOCH B TeMEHME ONelcTONEHA H I'o-

JOIEHA.
» 1, [Ipupegute OpEMepPs HAMOATANTAHHN B KAalH30Ee,
® 2. Kagwe MaMeHeHHA (payvHE # (UIODE NPONCXOQHAH B TedeHse na
fAeoreHa W HeoreHa?
® 3. Kag mamennnuchk aveEa B Gaopa B TedsHHEe anTponoreda?
4, Kax maMeHeHHA CPEARI, NDOHCXOMANNE B OOCHedHEe BPemMA, BiIH-

10T HA JEOAHOMMAK HEHE JKHBYHIMX OPramnsMos?

§ 60. Muozoofipadue OpzanuU4ecKoz0 Mupa.
IMpunyunv. cucmeMamuxi

B wmrore SBONKIHOHHODG NPONEcca BOZHMKA0 pasmoobpasne dopm
CORPEMEHHBIX H HCKODAEMBIX BHIOE MHEBOTHBIX, pacTenHi, rpubor n
mukpoopragnamos. Wx xnaccubmranuedi, T. e IpYONHpPOBKOE MO CXOA-
¢TEY M POSCTEY, JAHHUMAeTCA OTpacib OHONOMHH, HASHIBAEMAA Cucmesmd
HELKOH,

Hayuenue pasHooGpasHA MHBOTHOMD MHpPa NOKA [A1eK0 OT 3aBeplle-
nuA. Haxomgxs HOBBIX BHAOE BOIMOMKHEL Jae CpefH TAKMX HKPYIHBIX
JMCHBOTHEIX, KAk wiexonwrasonide. Hanpumep, B dayae Pocemu pas B
44 roga ONHMCHBASTCHA HOBBIH, HEH3BECTHRIH Hayke BHI, Crasxem, 9TO
aums B cepegnEe 50-x rr. XX B. scomor A, B. HeaHor OTHpEN HO-
Hb FHE EHBOTHEIX — NDoroHodop (pume. 83). o macmrabam aro OT-
KPBITHE MOMGET ObITh CPABHHMO € OTKDPHITHEM HOBOH NJaHeTL Conmey-
HOH CHOTEMEL.

BoaHHEHOBEHHE CHCTEMATHEH. OCHOBONONOMHMKOM CHCTEMATHKH OLLI
mpegcknilt HarypaancT Kapa Jlupseit. On snepeble OPeaaosHi HIACCH-
(pUUHpOBATE OPTAHHIMBI HA BHALl, POAEL M HJIACCHL CoepeMeHHAR HAVEA
muorum obgzana K. Jiuepe. OH BOepBbie BHJENHIT HAACCH MIeHOIH-
TAMIHE W TTHI, cMeno obbeIuHHn o0eshbal M YeNOBeHA B OJHH DAL
npumaTtos. Onmaxo JlueHe# He yTBepHIAN, WTO YeJOBEK NPOHIOLWIED OT
ofieabfHEl, 8 JUIIbL OTMETHI HX HEeCOMHEHHOE BHELTHEee CXOACTBO.
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Bewo susne Beaukull yueHsll DOCBATHA CHCTEMATHIALHH JKHBOR M
e HBoil npupons. OcHoBHOMH ero Tpyn — «Cuerema NpHPOALIs, B KO-
repoM OH ONHCAN OTPOMHOE 4 TOTO BpeMeHH “HCI0 BHIOB pacTeHmHi
n MpoTHEIX. B mepeoM maammu aroil kEMra 6etno aums 13 crpaEmi,
A B nocnegHes, AseHanuatod — 2335. Ecam 08 MBI COrogHSs TIONBITA-
AMCHE GOHCATE BCE M3IBECTHRIE HAM BHAB PACTEHHNH, MHBOTHRIX, TpHOOE,
MUKDOODIAHHIMOR, VASAHE KamgoMmy suay mo 10 cTpok, To onncaHus
sunaaum Be1 10 weiec, TAKKMX KHUrR, Kak «CHeTeMa IpHpOIELs.

Kapa Jluuneil Bnepesie BBen B HAYKY CHCTEMY ABOMHBIX JATHHCKHX
HEBAHHA #HEBEBIX OPFAHHAMOB, TAK HAIBIBAEMVI0 OUNAPHYN MHOMEHKIO-
TPy, KOTOPAA MOZBOIHAA YCTAHOBHTL HOPANOE B ONHCAHHH HOBRIX BH-
aon. Beegenpe gaTeHEHM gna HAYYHBIX HANMEHOBAHMH SKHBRIX OpPraHHS-
MOE CYLIECTBEHHO obmerddao ofileHHe yueHBIX pasHbIX cTpaH. Kaadnsii
UPFAHHEM LOMHEeH B COOTBETCTEMM ¢ TpeDoBAHRAMH OHHADHOIR HOMeHEK-
JNTYPBI HMEHOBATRCA CHAYAMA POJOBRIM HASBAHMeM (OHIUISTCA © OpOIHC-
Ho# ByEBbl), a saTeM BMAOBEIM (OHINETCA €O CTPOYHOM OVEBBI).
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Pue, 82, MAeKONHTAKIME
maeicTomeHa,

I — MHPOKOHOCHIA HOCOPOE
(Hamamn u:-_-'j.'ri:u,!m‘.l:. 2 — noeo-
por — SIACMOTEpPHE (cepeyu-
5 Ha nepuoga)l; 3 — THrAHT-
CHHI DpOHEHOCEL — PARETO-
AonT (EKomen mepaogal; 4
FHFAHTCEHE JeHHBEL — mMe-

raTepuil  (KoHEIL, ODepUosal;
5 — mepcTHETER Hocopor (Ko
Hen nepmoga); & — MAMOHT
(HOHED, mepHoga, NefHuKoBAS
anoxa); 7 — [OpPeBHHE cCaoH
(cepeamuua nepuogal; § -

ApeRHHE ayip, Opegok coBpe:
menmoro syipa n Gnaona (oo
pEIHHA B KOHEel IepHoga);
9 — prurapTcERil TophaHo
aaeHbs  (CcepegHeEa nepHoLal;
10 — coppeMeHHBIH WHIWH-
CKHI CO0H

B pasupx paiioHax HAmMeH ©TpaHB OMHOTO H TOMO JHEe 3BEPLKA
¢IeMHOTO CYDPKA HA3BIBAIOT No-pasHoMy: Gaiibak, Gafak, Gabavok, TapOa-
I, CBHI, CBHCTVH, Cyyp, cyryvp, axcadox. Hay4noe e JaTHHCKOE Ha-
anaHie aroro saga — Marmota bobak (cypor-bafibax) — mBRAeTCA EOHH-
CTHEHHEIM, KOTODEIM OOARIYIOTCA 300JIOTH.

HekycCTEEHHAR M eCTECTEEHHAA cHeTeMmbl EciM HaM HYMRHO YCTAHO-
NHTE MOPAAOE B KHHMOXPAHHTHIE, TO Mbl MOHEM HCXOAHTE H3 CAMEIX
pueiHEIX OpeHoanos. Moxes EiaccuMOHPOBATE KHHMH, HanpHMep, 0o
wneTy obaokn wan dopmary. Iogobnas knaccrdMEAMA KHET HCRYC-
rEEHEA, TAK KAK OHA He OTPAMKAeT [AARHOMO — COJE[HAHHA KHHT.

Cucrema Jlupnes Gblia BO MHOTOM uckyccmeennoil. B ocHOBYy Kaac-
CIPMEAIHE OH TONOMKA CXOACTBO OPTAHH3MOB MO HeKOTOPEIM HanGonee
JCrKo OTIHYHMBIM npazHakaM. Ho st cxoaHble NPH3HAKH He BCerga
ecnlavanT ux obmee nponcxosmgenue. JIMpHew eme #e OLLIH H3BECTHE
ICHE MHOTHE HAVYHEE (aKTh, NO3RQIAKMIAES OIUSHHTH CTENeHb POACT-
B TEX HMAM HHEX opraEpsMos. OGBeJHHHME DPACTEHHA 00 YHCAY ThIMH-
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HOK, D0 XapakTepy onelnenns, Jlnaselt ® pane
CAYYaAER cO3gajl COBePDIeEHHO HCKYCCTBEHHEIe rpym-
nel. Tak, B kAace pacTeHMil ¢ DATHEH TRIMHHEAMHA
OH 00BEINHIT MOPKROBRL, JeH, Jefeny, KONOKOILYH-
HH, CMOPOIHHY ¥ Kaaueay. Ha-aa pasniwumil n wue-
JNe TRMHHOK OGmnsafune pogcTBEHHMKH, HaOPH-
Mep OpYcHHKA M UepHHEA, MONATH B DASHBIE KIACe
chl. 3aTo B ApYroM Kjacce (OAHONOMHEIX PACTEHHI)
BCTPETHIHCE OCOKA, Depesa, nyd, pACKa, Kpandsa
# enb. Oamaxo, HeCcMOTDA HA 3TH OYERMAHLIE TPO-
CHEThI, HCEKVCCTEBEHHAA CHOTEeMS Jraaesn CEIMPASA
OrPOMHEYH) DOJE B HCTOPHKE OMONOrHH, TAK Kak mo-
MOUafid OpHEHTHPOBATECA B OrpoMHOM MHDI‘DDﬁp&'
auu euekx cyimects. Horga K. Jlussed # ero mo-
CAEODATENH TRYNOHPOBAIH GNHIKHe BMIH B po-
Abl, pOARI —— B ceMeiicTBA M T. 0., OHH OpAJH 3a
OCHOBY BHeIIHes cxojcTeo dopm. TIpHYHHEL Taxo-
ro CXoICcTBa OCTABAJTHCE HEPACKPBITEIMH.

Pemense sroro eampeiimero BONPOCA NPpHHAaJ-
mexnt Y. Japeuey, KoTopelfi mokasas, 4To OpH-
HHHONE CXOAcTBA MoseT GuITE ofmIHOCTE TpOHCXOMK-
nenud, T. e, pogereo. Co spemen Japenuna cHere-
MATHKA CTALA IGOANYUONKROL Haykoil. Ecion teneps
2OOJMOM-CHETEMATHE obReiHHAeT ponel cobak, JH-
CHIL H [MIAKAJNOE B eQHHOe ceMeiicTBo OCOBKRIX, TO
OH HCXOIOHT HEe TOOREO HI BHEIUHero CXOOCTEA
popM, HO H H3 OGIIHOCTH HX OpOMCXoMgenus (pog-
erea). ODIHOCTE NPOHCXOMEISHHA [JOKAIBIBAETCH
HIYIEHHEM HCTOPHYECKOT0 DAZBHTHA H CTPOSHHA
Pue. 83. Horowoopa  NTHK onuceBaeMBIX BHIOS.

Hna Toro uarofbl DOCTROHTH CHETEMY TOH HIR
HHOH TPYANBL, VIeHEIE HCOOARIVIOT COBOKVIHOCTE
naunfingee CYLIECTEEHHBIX NPH3HAKOB: H3YYAlOT ee HCTOPHYeCKOe pAIBH-
THE TI0 HCHOMABMBIM OCTATKAM, HEEJ‘I:E.E[)I'I-DT CHAOEHOCTE AHATOMHYECKODD
CTPOEHHA COBpEMEHHBIX BHIOOR, DEDﬁEHHU’CTH PAIMHOMEHHA, CHNOMEHOCTH
OPIMHHBALKNY (HeKNeTOUHBIE — HKISTOUHLE, OeabAgepHBlEe — AJepHEIE,
IIHOKJABTOUHEIE ~— MHOTOKJISTOUHBIE), CPABHHBAKT HX sMODHOHANLHOES
MuBKRTHE, ocoDeHHOCTH XHMHYMECKODMD COCTABA H fIJHSHDJ]DI‘HH. HAVHAKT
THIL 3AMACAKIIHE BeIecTE, COBDEMEHHOS M [NPOMJIOe pPACHPOCTPAHEeHHES
1l HALeH [MIaHeTe. JTo Mo3BONAEST ONpegeaHT:E NoJOMeHHe JAHHOM BH-
A cpeld OCTATBHBIX W MOCTPOHTE SCHEeCMEeHAI0 CHOTEMY, OTDAHIAN-
HIYH) CTENEHE [DOACTEA MeMIY pynmnaMa OpPraHHAMOB.

Hy:#uo ckasaTh, wTo cHeTeMa OeabAZepHBIX OPraHHSMOB OCTABAJIACH
HEKVCCTBEHHON BONOTR A0 BTOpOH nDomopmEnl XX cromerna. Bro obbac-
HHETCH TEM, YTO B PACHOPAMEHHH VUeHRIX elje He OG0 TOYHEIX METO-
Jon onpefeseHud CTeneHH POACTEA MHKPOODraHHIMOB. HDHMEHEHHE co-
HpEMEHHEIY METOAOE MOMEKYIAPHOH OHONOMHH OOSBEOIHIG NOJOMEHTE B
OCHOBY CHCTEMATHKH [POKADPHOT CTPOSHHE HX reHOMoB. PeaynnTaTel oxa-

208

KAl JJHHHEH (1T07T—1778) — meeackuil =aTypa-
e, Bpad. OCHOBONONOMHHE NPHHIHOOE H MeTOL0B
iuereMATHER Opragpveckors supa. OCcHOBATENL H nep-
pan tpeangent segckei axapemin vayve. [oweTHnrd
amein Conwr-Tlereplyprexoil axKageMiH HAVE.

(3

AiHeh BOedaTAgRmHME. CTano oueBHJHBEIM, YTO MHOTHE NPOKAPHOTEL
e ODBEAHHABIIHECA B Té MAH HHLBE CHOTEMATHYECHKHEe PPYONEL, COB-
v HE POACTEEHHED IPYVT Apyry. XOpollo HIBECTHAA paHee TPYONA Ko
rpeMopIIBHLEY (3EHBYIIHX B SKCTPEMANLHBIX YCAOBHAK) NPOKADPHOT OKA-
MLNIeE HACTOABKO OTAHYHONH OT DaxkTepiii, 4TO WX NPHIOLIOCE BBLAEAHTE
o oIENEHOS MAPCTBO — 4GpPXEl. Pasee BRAKNYABIMIHECA B IAPCTRO PACTE-
it CHHE3eIeHbE BOJOPOCTH OKAZANMCH COBCEM HE DACTEHHAMH, OHH CO-
CIEMITHIOT OOAUApeTEe yuanofaxmepuls B maperne Gawrepuil. Bor kaw
RLTAAHT VIPOIMSHHAA CXEMA CONOMYHHEeHHA CHCTeMATHHMeCKHX eJHHHIL,
WENTBZVEMEBIX I eCTeCTBeHHON KIaccHpUKAINN:

WUMNEPHSA (HekneTouHbie n KNeToyHbIE)

HAOUWAPCTBO (npokapuoTsl 1 3yKaproTsl)

LWAPCTBO (pacrenus, XuBOTHbIE, rpubbl, BakTepui, apxeu,
BUPYCbi)

NOALIAPCTBO (oaHoxneTouHbie, MHOMOKNETOYHEIE)

TUN (Hanpumep, YNeHUCTOHOrME WAW XOPAOBLIE)

KJIACC (Hanpumep, Hacekomsie)

OTPHA (Hanpumep, 6aboyki)

CEMEWCTBO (nanpumep, GensHku)

POAL (Hanpumep, GensHka)

BWA (Hanpumep, kanyctHas benaHka)
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® 1. Mouemy cucremy K. JIumsen uaseisaoT HcKyccTBeHHOHT

* 2. B uem suavenme Tpyace K. JIHEHCA 408 DPAIENTHA CHOTEMATHEHT

¥ 3. MoMHO MM CKABATE, YT CHCTEMATHKA ARIAETCH oTobpameRneM aBo-
amnneriore nporecea? IoscEuTe oTReT,

§ 61. Knaccugpurkayua opzanusmos

Jlee wmnepnn npupopsr. [logasnamomes GoABIIMHCTEG HEIHE IHHBY-
UX OPFAHHIMOB COCTOMT H3 KieTok. JIMub Hemuaorme Hambosgee npocTto

YOTPOCHHBIE OPraHHIMBE — BHPYCH H (ars — He HMEnT KIeTOYHOTo
crpoenns. [lo stomy Bambeimemy npHsHAKY Bee 3HBOE ACIAHTCA HA OB
uMACpUN — HEKJeTOMHBIX (BHPYCH M (Daru) M KILTOMHBIX, HIH Kapy-

ot (OT rped. sxapHones — sgpo) (puc. 84),

Hexigerounsre dOpPMEL EHZHH — BHPYCH M thard. Humnepusa mexie-
TNHLIY COCTOHT HE eQHHCTBEHHOID LADCTEA — BHPYCOE.

Hx crpoenne onucano B § 18. Bupyem macToasko PEIKO OTAMUAKT-
€3 OT BCEX JAPYIHX OPTAHHIMOB, 4TO YUeHEI® He Cpasy DelIHIHChL CYH-
Tk MX KHBEIMH, Jlame GHHADHAA HOMEHKJATYpA, NPHEATAA 1A Bee-
o JHBOMO, OIA BUPYCOR He Opuedmack. o cuX nop ocrtaerca HeacHol
X DBMIIOUHOHHAA Heropua., OUeBHJHO, 49TO BHDPYCH HE MOPAH BEOIHHEK-
NyTh paHbIlle, YeM KJIeTKH, DOCKOABKY §e3 KIeTOK OHM HHTbL He MOTYT,
Heoromy npapmibHO HASKIBATD MX He «JOKJETOYHBIMHs, KAK 3TO UACTD
HTPEYMAETCA, A sHeKAeTouwHEMH», [IpegnomaratwT, uTo BHPYChBI MOTIJIH
WNEHHEHYTE H3 KASTOK B Pe3VIbTaTe gereHepannd (scnomente § 52) npn
HepEXofe K BHYTPHEJASTOUHOMY HADASHTHIMY. .

Kaerounsre opMsi #n3en, WX pasmenenne Ha GessalepHBIe W Anep-
nple. THONYHAR CTPYKTYDA KJISTKH, CBOHCTReHHAN DOALIIMHCTREY ODrA-
MHAMOR, BOIHHETA He cpasy. B knerke npeacrasurenedi gpesHeifinnx w3
FORPEMEHHELX THIOE OPraHH3MOE OHUTOILTAZMA M ANEPHEIH MaTepHan c
JIHK eme me ornenenn Apyr ot Apyra, OTCYTCTBYIOT mMeMOpaHHble opra-
vnouasl, Ilo HANHYHIO HAH OTCYTCTBMIO Aapa KJASTOYHEIE OPraHBEaMbl
JueiaT Ha asa wadyapemea: Oezsadepuwme npoxapuoms:) wu adepubie
fyxapuomst) (oT rped. sOpoTocs — OepBELIA ® #3¥2 — [NONHOCTHEH,
I He).

llpoxapuorsi. K nporaproraM oTHocAT Hambosiee OpocTo VOTPOEHHEIE
(HIPMBL KASTOUHBIX OPTAHHIMOR.

HaguapeTeo NpoKApHOT PAINENHIOT HA ORA ApeTEE — aApxell o Dak-
'I'!!I]HH,

Apxeu. Apxen — GeabAfePHEI® OPraHMsMBI, N0 pasMepaM M dop-
Mt KAETOK MOoXomHe HA DaKTepmii, X HOTODBIM MY PAHBITE M OTHOCHJIH.
Onuaxo mo crpoenmio remoma, annmapata GeJKOBOIO CHHTe3a, KJIETOYHBIX
MeMOpAH OHM OMEHB CHIBHO OTJMYAITCH OT GaxTepHil. BoanmpHerso ap-
Xell ABAAKTCA SHCTPEMOMHIAMH, SKUBYIIMMH B TAKMX VCIOBHAX, B KO-
TOPHX HE MOTYT CYMIECTEOBATE JAPYTHE KHBEIC ODraHH3MBI, — OPH OYeHE
WLICOKHX TEMICDATYDAX M JARIEHHAX OKON0 TNYGOKOBOAHBIX TePMATb-
HiMY HCTOYMHHKOB, B HACKIIIEHHBIY COMAHBIX PACTEOPAX, B OUeéHE HKHCIALIX
WJAH OYeHB METI0YHMX Bogoemax. Heworopee apxen, wmenonssyvs B Kage-
CTHE HOTOMHMKS JHeDrHH DAMIHYHBEIE OPTAHHYECKHE COCOHHEHHA, BEIpA-
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GarsieaT METAH, 4TO He CBOHCTROHHG HHKAK AN
OPYTHM OpraEMaMan. Meranobpasywomme apxemn,
BXOOAINHE B COCTAB KHMIETHOf MHEDMpIOpE! He-
KOTODRIX MMHBOTHBIX M Heaoeera, obecnewusaioT
CBOHX XO3A€B MHIHCHHO HeobXomuMEM BHTAMM-
HoM B;,.

Baktepumn. Laperso Gaxrepuii BRJIHUAeT
B ceba nogumapersa Quanobarmepuii w Saxme-
puit. llnanobakrepun PA4HBLIIE OTHOCHAM ¥ pac-
TEHHAM H A0 CHX nop HHEO'Da HAZRIBAT CHH&-
FEEHLIME  BOAODOCAAME {puc. B5). Do ApeR-
HeHIIHEe OPraHHaMEr Ha Sempe, InanoGaxrepun
CRITPATH OIPOMHYIO POIE B ofpazoBarun nougp
H COBpeMenHod armocepnr Seman. K puwm oT-
HOCHIMCE H Te gperHefinne thorocunTeanpyo-
IHE OfHOKISTOYHE e UPraHu3MEl, KOTODBIE, BeTy-
OHE B cuMOHOZ © apyramm NPOKADHOTAMM, CTa-
JIH NPEIKAME XIODOILIACTOR Boex CYINECTEVE I HX
celyac aemennx pacTeHnii,

Cpenw Baxrepnii BRUIENAIOT rpynny nypoyp-
HRIX npomeolaxmepuii, i KOTOPBIM OTHOCAT npo-
KAPHOTHYECKHY Ipenkos MHTOXOHDHAI,

Haetoaume BaxTeprn, win aybaxmepuu, wr-
PAKOT OrPOMHYI) DOJIb-B Suoaozuveckom Py 2o-
S0pOnte BELIECTE B OpHpose u XossficTEenHOd
HHHIHE venosexa. Harotosnenme OPOCTOKBALIH,
auugopHIMEa, TRopora, CMETAHLL, CRIPOB, VHoy-
€4 HeMbICAHMO 0e3 geficTema BakxTepuii,

B macToamee BpEMA MHOIHe MHKEDOOPTaHKa-
ME HCHONB3VIOTCH nas OPOMBIIIERHOTO OTy-
HEHMA HYMHEIX YeNoBexy BELECTE, HANpHMep
AeKAPCTE, Mn:{p{»&nnmruuecxaa NPOMBINLTIEHHOCTE CTAJA BAMHON oTpac-
ALY IPOMIBEOCTRL,

[ewansayio HIBECTHOCTE OOMYVYHIN NAPASHTHIECKHE GAKTepHH — moa-
bynurenn onacmeiimmx saborerannii yenopers: yMbl, XOnepet, TyGepky-
MRS, NHSEHTEPHHM M MHMZecTma APYTHX 3aboneeanuit. Bupyenr m Gaxre-
PHH — ocHOBHEE BO3DY THTe N HH{PERIHORE B X saboseBaHmii,

Jdykapuorsr. Bee OCTANLHLIE OPFAHHAMEL OTHOCAT g ANEPHEIM, HIH
WYRAPHOTAM. OCHOBHEIE NpHamaky IYKAPHOT NOKA3AHE! B Tabiiime § 10,

JYKAPHOTEL pasgensmoT HA TDH Oaperea: Jeaenbie pacmenus, zpuds
W WUEOmKbe,

denenne PacTerua. Ciona orTnocar JEJACHBIE DACTEHMA ¢ aBTO-
TROMERIM mHTARMeM. Oyens Pedko BoTpevaeTes reTeporpodrocTs (Rampm-
MED, ¥ HACEKOMOANHOTO pacTemms POCAHER H ¥ IIADASHTHYeCKOTG pacTe-
HHHA oMexnsl). Beerma ecr mracTHael. Kmerwn, wawx OPaBRHI0, HMET Ha-
PY#HHYI0 obonouky psa e LTHT03E,

aperso PAacTeHHll mogpasnenswor ma TPH DOAUADCTEA: HACTOAIHE Bo-
AOpPoCiM, KpacHie Bogopocnn (Garpansmn) n BRICIIHE pacTeHMHsg,

212

Pue. 85, Mrancbanrepun

Pue. 86, Haeroamme BOHOPOCIH.

! — opuornerounbe; 2 — KOJIOHHANLHLIE; 3 — kaynepna — MHOTOAZEpHA
IIOPOCIE, TEAD KOTODOR He pacwieHeHg Ha KACTEM; 4 — AHTHATAA BOAOPOEn;

4 — MHOTORISTOMHAR KAPOBAR BOSOPOCTE

Hacmoswue eodopocau — aro HUIIOHE pacTe-
A, Cpean HeCKONBKHX THIOR ITOTO MOSHAapCTEA
BETPEYAKTOA OAHOKISTOYHEE H MHOTOHJISTOYHRIS,
IIETHH HOTOPRIX IO CTROEHHI H thyHRIHAM paz-
AniEs (puc. 86).

SAMEYATENEHO, UTO B PA3HEIX THOAX BOLOpOC-
el npocIexHBAKTCH TEHARHIIHH HepeXofs oT og-
RIETOTHOCTH K MHOTOK/IETOYHOCTH, K CHeIHa-
HILHE M pasfeNedHd MOA0OBRX KISTOH HA MY~
CHHE H HeHCKHe.

Taxnm ofipazom, pasame THne BOAOpOCTeH KaK
0Ll NenaoT OONBITEY OPOPBATECA Ha CJIe My IO
FII — Ha YPOBEHE MHOMKJIETOYHOM OpraHpa-
Mil, Tile PASHEIE KACTHH BHOONHAIT pPAsIHYHLIE
thyuruun. Iepexon or OJHOKJIETOMHOCTH K MHOPG-
KARTOYHOCTH — NpHMep apoMophosa B aBOMIOLPH
SMUIBHETX DACTeHMI, .

Kpacuvie sodopocay — MHOTOKJIETOYHEIE Opra-
iisMbl. OKpacka KpacHbrx Bogopocaeli onpegens-
PTCH HANHYMHEM B HX KJSTKAX, TOMEMO XAnopodika-
/il KPACHOTO M CHHEr0 NHIMEHTOB (pHC. 87). Ba-
FPMILEOBLIE  DE3KO  OTHHYAIOTeH o7 HACTOALHX
Mypociel TeM, wro game MYHCKHE TFaMeTs —
CHEPMHHE THITEHE HIYTHKOB H HEIOABHMHE,

K esciun pacmenuam OTHOCHT IPYNOY pacte-
IHH, TeIs HOTOPBRIX PaculeHeHD HA KOPEeHb, CTe-

Mue, 87. Barpauwxonas BOAOPOCAL
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fens ¥ IHCTEA. DTH MACTH pac-
TEHHI CRAZAHEL JPYT © ApYrom
CHCTeMOl NpoROAAIIMX THaHedl,
o EOTOPBRIM TPAHCOOPTHPYIOTCH
BOJA M OHTATELHEIE BeIECTHA.
IIpuobperenne Taxoll CHCOTEMBI
Oblao BaMHeHUM apoMopdosonm
B 3BOMOOHH pacTennit. K Bric-
OIMM PACTEHHAM OTHOCAT CHOO-
POBElIE — MOXOODPA3ZHBIE, OaN0-
poTHHEOOOpasaEle (pue. B88) n
CEMEHHEIE — QOIOCEMEHHBIE, 0-
KpPBITOCEMEHHBIE (IEETKOBBIE),

Cnopoerle pacrenus — nep-
BRIE H3 JENeHLIX PACTEHHE, BhI-
megmue Ha cvmy. Oamaxo mx
NOOBHMXHBIE, CHAGMEHHBIE MIy-
THKAMH FaMeTHl cHocoBHEL nepe-
ABHFATLCA TOMBKO B BOge. Ilo-
F'ue. 88, Belcmse enopobuie pactesns (ma-  2TOMY TAKOH BBIXOA HA cymy
HOPOTHHKOODDASHLIE ). HEJbLIA CUHTATE DOMHEIM.
faeny wanpase — XBOWL, NIAVH, Tamo- IMepexom ® cemennoMy pas-
IHFTIHE MHOMEHHI0 MOIBOIHI PACTEHHAM

oToTH oT OeperoB B ruaves cy-
L, UTO CHMHTAGTCH elle OLHUM BAMHEHIIMM apoMopdosoM B 3BOMIOLHH
PECTE AN,

I'pu 6w, Cpegn rpubos pasamgart pasHo0OpazEkle (hopMEl: XaebHYED
naeenh, ecHesoll rpafoK NMEHHIANAYM, prKABYHHHEE rpHOLI, DLTATOH-
we rprbsn,  TpyToBMEM. O0medl ocobEHHOCTBID LIA CTOML paznoobpas-
iix popm ABAfeTcA 00pAIOBAHWE BETETATHEHOTO Tena rpuda M3 TOHKHX
NETRAMHECH HHTeHd, ofpasyommx rppéaany.

K rpynne Hmammux syxapuor OTHOCAT NM M A HHEH. D910 coeoh-
[HEHAR TPYIOA OPTraHH3MOB, BOSHHKINAA B peayiakraTe cuMbHosa. Teno
Avmuaiinuka ofpasorado rpubom, B KoTopoM MOTYT HHTE OHAHOGAKTE-
PHMH M JeJeHBIe BOJOPOCITH.

Musornue. Ecan cnpocuts, ueM oTAMHAIOTCA MHEOTHME OT pac-
TeuMil, To OORYHO MOMCHO VCIBIIIATE OTBET: « HHBOTHRIE MOIBMIKHLL, A
PHCTEHHA HENOABHMHbI+. JTO B OCHOBHOM NPABMABHBIH OTBET, XOTH W3-
EECTHLD DOABHMHRIE DACTEHHMA (JBICHLL, BONLBOKEC) M HeNOABHMCHBIE M-
noTibe (Kopajinoesle moaunst). Ho nodemy GonbIIMHCTBO SKHBOTHRIX T
JURHMHELT

Bee sxupotHble — reteporpodble opraEusMel. OHE SKTHEHO nofnt-
WHOT OPraHAYeCKHEe BeNlecTBa, NOSLaA Te MAM MHbBe, Kak NPABHIO, MH-
B opradmadel. Jlodnva raworo xopama tpebver nogeMsHoeTH. O STHM
W CRASAHO DASERTHE PAsHOOOPAZHBIX ODPTraHOB JBMIKEHHA (HANPHMEp, J0M(-
nonoxckl amedbl, pecHUYKEM HEQYIOPHIT, KPHUIBA HACEKOMBIX, MIABHHKH
Pl v g, pue. 89). BelcTphle IBMMKeHHA HeBOIMOMKHBI Gea HamgmgHs
INJIBHEAHOTD CKeleTa, K KOTOPOMY KPeNHTCHA MycKynarypa. Tak Boami-
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wneT HADYHBEIH XHMTHHOBWIE CKeleT WIEHHCTOHOTHX, BHYTPEHHHH KocT-
T~ T NOIBOHOUHBIX. )
Ilmi.!',trro‘i';;eumnmmbm CBAZAHA W JPYraf BAMHAA OCOODEHHOCTH MHBOTHBIX:
WNCPHA JRHEBOTHEIX JAWmena oaotaolt Hapy:xmo#t ofonosen, cox%anml
Ginie BHYTPEHHIOW IHTOIIAIMATHYecKY0 MemGparHyo ofoxodry. Haaw
M B KJIETHE MHBOTHEIX HEPACTBOPHMEIX B BOAE THEPABIX ﬂﬂﬂﬂﬂﬂml{-’-""’:
neHECTE (HAOpHMep, KpaxMaia) NpenaTeTBOBaN0 Obl NMOABMMHOCTH 1{;:“.13;_
ni. Bor moveMy OCHOBHBIM 3ATACAKNITAM neme:g?f: ¥V HHBOTHBIX A
“reHl JIET CTEOPHMEIH NONHCAXAPHT — UK 31
:ml:!,;;;*::u{famun;nmx pacHagaeTes HA ABA NOAIAPCTEA: npocmnf.;m:;
(o OOHOKAEMOYHBIX ) M MHOZOKIEMOYHELY MUSOMHbLL, Mo[]:;::pn:mr-uq v
wn npocTelimiee — KAeTKA, GYVEKNHOHANLHO -— OpraHdam. UTCiona ci

Y, 88, TlpegcTaBATENN SUIEHMCTOHOIHX. . = )
:m r31;:nmr.' Ezmﬁ— maye; 3 — waem; 4 — muoronoska; 5 — Gafouka; 6 My

Xiy § — MYHE; & — Ky3IHeUHK
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ayer NBOHCTBEHHOCTE €ro OpHpoibl. PYEKIEH OPraHoB H TRaHeil v npo-
CTEHIIHX Hecy¥T OTielbHBIE YHACTEH HKJIeTOK. HH(!T{)HIJ.I,HE MHOMOKJTEeTOM-
Uhie XAPAKTEPHIVIOTCA 00beHHeHNEM KJETOK PA3THYHEIY THIOB B THAHMN.

® 1. OxapaxTepusyiiTe BHDYCH KAK HEKAETOMHBIE (OPMEL.

e 2. Hasopure npusHakM, XADAKTEPHBIE AN BOEX KISTOMHBIY OPTANMI-
MOE,

@ 3. Cpamuure cTpoeHHe M GBWHKIHH KISTOK NPOKADHOT W SYKADHOT.
CoenaiiTe DLRIBOILL.

# 4. Kax Bel CUMTASTE, HAKOP NPAKTHUECKOE IHAMEHHE HMEST CHOTEME-
tika? Kaxme npobreMil oma momoraer pemsrs?

Fnasa XIV. IPOUCXOMIEHHE YEJOBEKA

Bee COBPEMEHHBIE JIOIH NPHHAJIEHAT K OAHOMY GHONOTHYECKOMY BH-
Ay Homo sapiens — wgenoser pasyMubii. M3 moayropa MHIIHOHOER BH-
OB HBOTHBIX, HMIBECTHBIX HAYKE, TOJBKO YEJOBEKY NPHCYINH Bo Beed
NOJHOTE TAKHE CEOMCTBA, KAK COZHAHME, Dedn, alCTDAKTHOE MEIDUIeHHE.
I‘anl:‘;un'rue BTHX CBOMCTE 4elnoBedecKol NCHXMKH B COYETAHHH © TRYIO-
HON AEATEIBHOCTHHY COOCOGCTROBAMO EBOIPACTAHHIO POMH COLUHAALHBIX OT-
NOMeHHR B SBOJIOIHH YeJ0Beka, oDecneudnBIny EMY IKOJTOTHYECKOS npe-
HOCKOACTED HAK BCEMH JKHBRIMH CYVIECTBAMH, cNOCOBHOCTE 3ACENHTE NMpaK-
THYECKH BCE DErHOHBL 3eMaId ® BeilTH B Koocmoco.

Oco3HABAR CBOID YHMKAABHOCTE, JTHIH H3faBia ORTAIHCh 00LACHUTE
CHOE MPOHCXOMIeHRe. JTH OONBITEH [DOPOLHAH MHOKeCTEO NereHm, Be-
poBaHHN M cRasaHMH, PaspMTHe HaVKH, MCKONAEMBIE OCTAHKIML, obnapy-
JHEHHEIZ 24 nochneiHes CTOJAeTHEe, MOIBIHIH OTEETHTE HA MHOTHE BOTI -
G, KACcAmlHecHd NPOHCXOMISHUA YeaoBeka. CerogHa HIBECTHO, KAK Bbi-
FAALETH NpejfER “9eJoBeKa, IAe H KOorga O0HH BOEDBBIE OOABHIHCh, B
KAKOM HANPABIEHHH SBONOIHOHApOBAIH. TeM He MeHEe MHOIOE B HOTO-
pHE BOZHHKHOBEHHA H 3IBOMHLIHH HelOBeKA OCTAETCH HeRCHBIM.

NMpserynas x HAVUHOMY O0BACHEHHIO TpPOHCXOMETeHNA YeN0BeKa, cae-
AYET MOMHHTD, 4TOo Moboll Gumonormvecknii Buj ABISETCH NO-CBOEMY VHH-
kRaNbHEIM. CremeHs YEHKANLHOCTH BHOA ONpeNesaeTed TeM, HACKOIBKO
CXOOHB ¢ AAHHBIM BHIOM ero GmHalinime pofAcTReHHMEH M3 YMCI8 Hbl-
He GHHBYIIHX OPradHiMoB, TeM, HAKOE KONHYeCTBO DOACTEEHHEIX diopMm
BBIMEDIO DAHEE, A TAKMKE TEM, HACKOABKO YHMKANBHBIMH OBITH Npoiec-
Cbl, MMEBIIHE MECTO B IBOMIOIHH JAHHOMO BHIA.

§ 62. Brumatimue «podcmeennuxu» wenoeexa
cpedu HUBOMHBLY

Monexyaapasie, UHTOreHeTHUECKHE H CPABHHTENEHO-AHATOMHYECKHE
HCCIELOBAHNA DOKAILIBANIT, 4TO B COEPeMEeHHOH npupone mauboiee Goma-
KHMH MeIOBEKY ABAAKTCA ABa BHIa mHmnanse. Janee B atoll cucreme
POACTEA CACAYVIOT ropHiana H opanryrad. [lo xpurepmaM aoogorngeckof
CHUTEMATHEN YeJ0BEKA M NepeYHCIeHHBIX YenopekoofpasHelx obeangH oT-
HOCAT K OTPAAY HpPHMATOB.
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Coerap orpaga npumatop. Orpaj OpuMaToB (0T JNAT. +NpHMYCs
nepiieii, rAaBHednMi) BHJAENEH B 1758 r. K. Jlupseem. Mm :me npen-
wokeno HaspaEme safa Homo sapiens. i

Orpsas OpUMaTOR BRIWuaeT okoio 200 BHOOE, pAcnpOCTPAHEHHLIX NPe-
HMVIECTBEHHO B TPOOHYECHHX H CyGTPONMYECKHX JecaX. B oTpaje BLl
WeHIOT TOAOTPAA nonyofessAH H NOAOTPAJL HACTOAUIHX obeapan. Ilo-
VoA OpeIcTaBieH ABYMA TreorpadHYecKM H3O0JHPOBAHHBIMI [PyNOa-
mit (CERLHAMH). DTO MHPOKOHOCHIE 00E3bLAHLI Henrpansaoit 1 Hwmuoi
AMepHER M VakoHothle 00e3pAHB AQpPHEH o AJIMH.

Cpead Va3ROHOCEX O023LAH BhLAENAIOT HH,&{E&MEﬁETBD roMHEHOHI0B, KO-
Jopoe NPeACTABAEHO TpeMsa ceMeiicTBAMH. B CeMEHCTBO MAJLIX Hel0BE-
poobpasHex ofesban ofbeguHAKT rHOG0OHOR M CHAMAHTOR. K cemeificTBy
G pVIHEX denosekoo0pasHbix 00esbAH OTHOCAT A3HATCKHX OPAHIYTAHOB,
ppURAHCKHY TFOPHIIY M INHMIAHIE. Pon mumMOande BRAOYAET ABA Bl
1t OGBIKHOBEHHEIH M KapiukoBelil mpwmnanse. TpeThe ceMeilcrro ce-
weilcTBO MOMMHHEI — B HACTOALLEe BpeMA NpefcTABIEHO eIHHCTBEHHBIM
nAoM denomex pasymubbi. K aTomMy ke ceMeficTBY OTHOCAT BCEX Bhi-
MepIOME OPAMOXOJAALIHE OpefiiecTEeHHHEOR HelOBEKA.

laupeie cpaspuTenasHoii anaromum. Bo puemmem ofiTHKe, B CTpoe-
UK ¥ PACTIONIOMKEHHH BHYTPEHHHX OPFaHOB eNoBerd H yenopeKoodpas:
ik obespal MEore obmero. MMewmuecsa aHATOMHYECKHE DASTHYHA MEH:
Ay STHMH OpPraHHM3MaMH MeHee IHAUNTE/LHEL, YeM Mexay HeoBero0h-
JiHEIME B OCTANBHBIMH pbeapAHAMM, ¥ CBAZAHLE OHH NpPexdjie BCETO ©
paannnefi B cnocobe HepefBHAEHWH.

Mz peex HBIHE AHBYINHX NPHMATOE TOJABKO HeJOBEK NepeiBHrAETCH
Wi ABYX KOHEYHOCTAX, COXPAHAA NPH 9TOM BEPTHKANBHOE MONOHEHHE
pega. lIMMnaEze ¥ rOpMILIA, HAXOAACh HA 3eME, NePeiBHCAIOTCA HA Hes
Tapex KoHeuHocrTAx. C onpefeeHHON Helblo WIHMNAHIE crnocofed Mpo#-
i HA ABYX HOTAX HECHKONBKO NECATHOB METpOE, HO CTPOEHME Ta3a N
[HICTIO0KEHHE TAZ0BOH MYCKYJIATYDbl 38CTABMAKT €0 BEPHYTBRCA K obBI-
oMy crmocoly nmepenBHAeHHA.

C paserTHEM OPAMOXOMIEHMA ¥ HENOBEKA HIMEHHIHCEH PYHELIHH TA-
soBoil MycKyJaaTypel. Te MeINUL TAZA, KOTOPEE ¥ ofeszhAH NPHBOLAT B
junicenme TasobegpeHHLI CYCTAR, ¥V UeNOBEKA BHINOAHAWT (QYHKIHID
VIIEPHHKAHEA TYAOBHIIA B BhITNIDAMISHHOM MOJIOHEHEY BD BpeMA JBHME-
pus. Hamenenwe dynxmuit MBIND DOBAEKI0 H3MEHEHHA B CTPOEHHH Tas
an. COKpATHANCE DACCTOAHHA, HA NPOTAMEHHH KOTOPRIX MBIIIILL COBED-
mawTt pabory. 9Te CTAND BOIMOMHBIM fnarogapA MOBGROTY MOIB3IOLI-
HLIX  KOCTel Tasa, [POHCXOJHMBIIEMY [0 Mepe COBEpIIeHCTBUBAHMA
npamoxosgenus (puc. 90, A). B pesayiasrare Ta3 COBpeMEHHOrD €ejlOBE-
i uMeer uameoGpaseyio dopuy. Bonbuias 4acTk BHYTPEHHHX OPraHOD
jHICTIOJIATAETCH Med Iy OoAB3I0IINHEIMH KOCTAMHE Tasa. T}"JIDBHIJ.I,'E' CTamD
opote, a HeHTp Macc npubamMannca K TasobeipeHHEIM CYCTABAM. Ha-
rpyaka Ha MBIIOIE Ta38 YMEHBIIHIACE.

B ceA3M ¢ NpAMOXOMISHHEM TAd HelOBeKA NPERPATHACA B ONOPY AR
HGIBOHOYHWES, KOTOpbI cran Gonee MaccHBHLIM B CBOSH HHXKHEH taC
ru u mpuobpen S-ofpasueiit marut. Boaeiioe 3aTEIIOMHOS OTEEPCTHE [
PEMECTHIOCE B HHMKHIOW dHacTk wepena. Hamenmiuck NpONOPOMH KOHEW:
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j;ea;-. 80, OTIHYHA B CTPOEHHM TEAA YeNoBeKa M IMHMOAHZE.
: HOBOPOT TMOIEILOMHEY KocTell Tasa; B — #NaMeHeHHA B CTPOBHHH KHCOTH
(1) w ocronet (2. 3); B — RaMeHeHHA PASMEPOR M CTDOEHHS MOSTA

nocredi, Croma yTparHia XBaTaTelbHYI CHOCOGHOCTE. KHOTH HAOPOTHE
vrana Gonee pasenroil, wem y obeaean (pue. 90, B). Hme,n,.aa namene:
HHAMH CHENeTa HIMeHHIOCh MONMKEHHe BHYTDEHHHX OPraHoB

Bonee passwreil mMBETeNNexT ueloBexa, PAITHYHA B Hf.:l‘l:t}.ﬁbii}’ﬁrdﬂﬁ
nHiLe ODYCHORMHBAIOT PATIHYMA B DAIMEDAY ¥ [PODOPIIHAX qepena
Moara, "emocTel M ay0oB wenoBeka # obessAaH, B xome spommnmm qe:
JAHETH Yel0BeKA OKOHYATEIBHO !.-"!"p&TH.I'JH XBATATEIBHY IO LIJ\?HKI.(HI{J cTa-
An Kopoue H caafee. KAbKH H KOpeHHbIe 3yGE VMEHBINNIHNCE B p,awe-
pux. Hewessn HaarmasHudHbe BAJIHEH W KOCTHLIE YepenHhe rpeﬁu;x H
Iit}'l't.:}'.::.-n!!ﬂ ¥ ofe3LAH KPEOATCA MOIIHEIE YelHCTHRIS MEIITIILRT. I.

Moar u uepenHai kopobxa uenosexa B 2—2.5 paz
"enopekoolpasEex obeasan (puc. 90, B). Moar tnengse;aﬁgi::aei:::;g
opraiusosad. Ero Gosee xpynHee jgo0HEIS, TeMeHHBIE M BHCOUHLIE oM
COBMECTHO OCYIIECTBAAIT (VHKOHN MBIILICHHA, VIDABIEHHA NOBEIeHH-
CM | WIEHODAZAENLHOH pednio.
qmllﬂnem'lme npumaree. [losenenni ofessAH CBOMCTEEHHR cremHdH-
'CKHE HepTHl, CXOAHEIE ¢ TAKHMH 0CODEHHOCTAMM HOBeJEHHA Jel0BEHA,
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paie CAOMHAS COMMANLHAS CTPYRTYDA rpynn, crnocofHOCTE K HCOOALIO-
Wil opyauit Tpyaa.

BOARIIHHCTED BHAOR oOesbAH KHBYT rpynnmamua. Jins rpynn xapag-
fepHA HepAPXHA — CHOTEMA BIAMMOOTHOINEHHWH, npH KOTODOH OJHH 0C0-
i JOMHHHMDYIOT (FOCHOACTEYIOT) HAaj [APYTHMIH, Te, B CBOK O4Yepeik, Mo
v JOMHHMPOBATH Haj TpeTeHMH # T. A. Ob0espAHaM NPHCYILH KOOME-
paTHBHEBIE  gelficTEHMA  (3amMTa, E3ANMOTIOMOIE), HHOTODA HabIoaeTeA
AUGOIBHO BREICOKHI YPOBEHL OPTAHH3ALNH OXOTHL

B npegenax rpynnsl ofeshAHLE HCORTHEBANT CHABHYIO MPHERSAHHOCTL
apyr & Apyry. HecMoTpsa Ha OTCYyTCTEMe ¥ 0fe3paH AeHOpAaReabHON pe-
“i, OHH MOCYT OPHBCTCTBOBATE H noabaipHBaTe ApVT JApPYra, NPOSRIATE
HOTHTENLHOCTE BAH  arpeccHBnocTs. [lpm sroM ofedbiHbl NOALIYIOTCA
paHo0BpAsHON MAMHEOH, JKecTaMu, NO3AMH, 3BYRAMH, BEIPUEAIINHMRA
ux omomME. ¥ HEROTOPHIX CTAAHBIX 00e3pAH cymlecTByeT Oonee 20 amy-
OERIY CHMHAJOB ¢ BOOJIHE ONpefefedHBIM FHAYWeHHEeM.

l'osocosofi anmapar obesbad He OpHenocolIeH QA TeX pazHoohpas-
HiaX 3BYKOB, KOTODEE CROMCTBENHBI YeJ0BEKY. I'naBHBIM OTAMYMHEM 3BY-
CORRIX CHPHATOE OOE3BAH OT YEM0BEUMecKOl peud ABAASTCA TO, YT OHH
peera CBASAHL ¢ KoHKpeTHoH curyanmeii. YesopedecKas e peMb Ios
wLlAeT MepejaTs cooblleHHe O TOM, Hers B NAHHOI CHTYALMH HeT.

V MIeKOOMTAKINHX B OeJoM HABHKH (QOPMHPVIOTCA OYTeM BRIpAbOT-
g yenoRHEIX peduieKcon, NOADAMAHHA, 8 TAKME OyTeM npol H omA-
vk, [lopegeHHe e TPHMATOBR OCHOBAHO He CTOABKO HA HHCTHHHETAX,
cloBKO Ha npuobpeTeHHEIx B rpynme Hapeikax. HenosexooOpasuele obe-
ansHBl cnocofHE pemaTe sagadn Ges npeiBapHTEdbHBEIX npofHEY MaHH-
nyaanuil. Mapecten caywall, Korga muMmanse, cuid B KJIETHe, 10Tanal~
¢3l BOTABHTE OJHA B JAPYIYIO ABe NANOUKH, 9T00bL NPHABMHYTE K cebe
akamwii 3a npegenamn kaeTkd Oapad. Hoesle npuHemb! ofpamedus ¢
(HIATHYHEBIMH IPeMeTAMHA LO0BOJALHD OLICTpO MepeHHMAKNTCA APYTHMEA ofbe-
SLHHAMH M CTAHOBATCA YepToil IPYyIOOBOND TMOBSJeHHA. B crage AmoH-
CIMX MAKAK MOCJAe TOTO, KAK OJIHA M3 CAMOK CTaja TNepej efoil onona-
CIEHEATE B BOJS HODHENAOAL, 3TOT NpHeM JOBOIBHO ORICTPO pACHpOCTDA-
HHICH cpeid apyrax ocobed.

OfespaEL YacTo MCNOILIVIOT [OPHPOIHBIE NPegMEeTbh LA smoTpehu-
enneEn%s weneit. Y. dapeud mabmogan, kak crapas Oeaayfaa caMea
NIMMIAHIE HCO0Ab30BAKAa KaMeHs ans apobmenns numu. OHA TiHATeNL:
iy MpATAIA KaMeHE NIOCHe TPpHMEeHEHHHA H HHKOM K HeMY He DOogmyc-
1A,

HeusgecTHo HE OgHOCO coaydas, sorga Ol ofesbana NONBITANACE YCO-
WePIIEHCTEORATL OQMH NPHPOAHEBIN OpeAMeT ¢ HOMOMBD APYIOTo. [ToaTo-
My NpOIec: HCNoAB30BAHHA ofesRAHAMME OPHPOAHBIX NPeIMeTOR A8 YI0E-
ACTEOpEHHA CcBOMX ToTpefHOCTEl NPHHEATO HAILIBATE HpeaMeTHOR ged-
P BEOCTER, OpyAHiiHaA AeATeTEHOCTE IOAPASYMEBAET HIMOTOBICHHE OHIX
apyaRil TpYAa © MOMOINBHY JAPYTHX. Hecnocofnel, no-BRARMOMY, 0beabf-
i M [eleHATPARIPHHO OGYHATE APYIHX KAKEM-JIH00 aeficTBHAM. DTH
JUHCTBHA CEBOHCTBEHHBL TOJABKC HWEAOREHY.

MuroredmeTH9ecEne JTaHHBIE. JunnoMaHoe SHCA0 XpoMOCcOM Y BCeX
KPYTHBE YeJoBero0dpasaex ofesbAH DABHO 48. ¥ uenopexa JHILTOHT-
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Pue. 81, XpoMoCOME WelOBEKA H IMEMIAHIE.
H wamodl nape creea — XpOMOCOMA HeNOBEKA, CRPESE — IIMMIAHIE

unlit mabop npegcraenen 46 xpoMocomMamm, IlBa nmmewa BTopoli XpoMOCco-
Mbl HGEN0BRKA COOTBETCTBYIOT OBYM DASHEIM xpomocoMaM ofessan (12-i
13- v mumnanze, 13-i1 u 14-5 v ropHJNE M opaHrytasa). Bropas
KPpOoMOCOME YeNOBEKA BOIHHEJA B X008 JIBOAKIIHH B PE3VILTATE CIOHHA-
HHA ABYX HETOMOJOTHYHEIX XPOMOCOM, MMEBIOHXCA ¥ ofuiero npemsa we-
JICBEEA H 4enoBeKoo0pDasHBIX oDe3bAH M COXDAHHBIOHXCH ¥ TOCTefHHX
BILIOTE [0 HACTOALDEre eBpeMeHd. JIpyrie pasavumsa HAPDHOTHIOE Kaca-
HITCA CTPYKTYDPhI OTAETBHEIX XPOMOCOM H O0DVCIOBICHE! TJIABHEIM obpa-
d0M NPOHIOWENIIMME HEBEDCHAMH MX YuacTkoe (pue. 91),

Jauusie mMonexyanpmoit Guonormm. [locHeA0BATENBHOCTH AMHHOKHC-
0T MHOTHX FOMONOrMYHEIX GEIKOBR YeNOBEKA W INMMIAHIE CXOAHBI Oo-
nee yem Ha 99%. ClaencrTeHeM 2Toro HEBIAAOTCH OIHIOCTH TPYON KpOBH,
HIHHMOIAMEHAEMOCTE MHOTHX Oeakxoe (Hanpumep, FOpMOHOE), CXOIHBIE
AR0ONEBAHMA,

BamueM oTeprTReM B ofaacTH MOMeRYAAPHOE GHONOIHH ABHIOCE V-
THHOBNEHHE MNOCTOAHCTBA CHODOCTH SBOMKOIHE HexoTOpRIX Geixos. [opo-
o 0of spomionmy Delka, NOSPAIYMEBAKT IAMEHL OJHHX HYKJSOTHI0E HA
Apyre B reHe, Hogupywimesm 2tor Genok. CROpOCTh 3BOMOIHH Deaxa
HEIPAKACTCH B YHCAE HYKISOTHAHBIX 3AMEH, OPOHCXOIAINHX A efuHa-
iy Bpesenn (Mae ger). Ecnn dyvHEKIHA Oelxka ABTAeTCH OUYEHL CIemnH-
thuunoil 1 gapHO caomMBIOeicH, TOo TaKodl Geaow BBOMIOIHOAMDYET B paj-
HblX (PHIOrGHETHUECKHMY NWHUAX OPraEH3MOB UpHOIHIHTENLHO € DOCTO-
JHHOH CHOPOCTRIO. SToT HAKT OOZBONAST ONEHHTE CTENEHL pogcTea, a
THHME YVCTAHOBHTE NOCAENOBATENBHOCTE M BpeMA AHBEDTIeHUHH fsoaory-
uyecknux supos. [lpasepom raxux Genxos enymar Geakm — nepeHocYH-
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1M IEKTPOHOB B MUTOXOHIPHAX, o~ W [-menu remormofmEa (oM. Takme
& 43).
; C;annenne TeHOB FHOGHHOE 4enopekoofpasHmY obe3kAH H YeJoBeK:
neiABHA0 HAnGonemee pasgmune (3,5%) mexmay IHK opanryrana, ¢ oa-
noit croporsl, u JJHK ropraas, mamMnoanze ® 9enoBexa — ¢ JpYToM.
leckonsko MeHbmmee pazawune (1,8%) yeraHoBmeHo 1A MeHOB rIo0HHOB
FODHJLIEL B CPABHEHMH ¢ reHaMu [Mo0HHOB IIEMnanse  dYenoBexa. Han-
MeHBINee DAZIHYHEe B yRA3aHRLY remax (1,6%) obmapymeHo y udeloBe-
ia W IIHMIAHIE,

[lo pesyisTATAM CpPABHEHHA TI00MHOBBIX TeHOB NocTpoeHo Qduaore-
NeTHUecKOe ApeRo roMHHEOMAoB (pme. 92). CornacHo artoMy ApeBy, oT-
JeneHne YeloBedecKoil AHHEHE 3BOJIOIHE OT IHHHH AQPHEAHCKHX Yea0-

Hacroswee
BpeMs

2,9 MnH net

5.9 MNH net
7.2 MAH NeT

13,9 mnH net

17,9 mnH net

Pue, 82, PuporeseTHdecKos JpeB0 TOMBHOHIOE, OCHOBAHHOE HA CTPYRTYDE IO~
HHOBRIX FeHOD
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nexoobpasHex  ofesbAH  NOKHO GeI0 npozoiitH 6—8 MmMas  mer
TEIVEH .

Takum obpazoM, IHBEPreHIHA HeTOBEEA M deloperoobpasHmx ofein-
- HA MONERYJAAPHOM H XPOMOCOMHOM YDOBHAX BHDAMEHA OYeHb cJa-
fir. Eeawm pyRoBOACTBOBATBCH TONLKO MOJMEKYIAPHO-OHOMOMHYECKMMHE M
NWTOTEHETHYECKHMHE JAHHBIMH, TO YeJOBEKA H INHMIAHIE MOMEHO ©9H-
TATE IPEACTABUTENAME OAHOre poga. TeM He MeHee OrpOMHBIE DAZIHYHH
B ONOBEACHHH H JeATeNLHOCTH, A TAKMKEe cVIecTEYIOMMe mopionormuec-
He DARIHYRA JACTABHIAH CHCTEMATHHKOE OTHECTH YeJ0BSKA H UeJ0BeK0o-
ofipiiHblX 00eILAH HE TOABKO K PASHEIM POJAM, HO H K PasHBIM ceMed-
vrnam, Tlo-BuanMomy, 3a Te mpuMepno 6—8 Muau ner, xoropeie TPOILTH
¥ MOMEHTS AMBEPreHUHMH 3THX BHIOB, YeJOBEK JBONIOIHOHHPOBAN Wpe3-
HLGEHED BRICTDD B OTHOIMEHHR Mopiponorun B NoBefeHHA, TOrga Kak
Crey MOJERYIADHAA IBOJIIOIHA HINa oDRIMHBRIMH TEMIOAMH.

lanupie GHonorns pasewtHs. ¥ geTebnuell IIMMOAHZE e0Th IpHAHA-
i, cBOiicTEeHHEle uenorerY. C BOAPACTOM 5TH NPHMIHAKM V MIHMOanze
yrpauansapTeda. Kaxk u y awjed, v geTeHHed mHEMOaHzZe Teno MOK PRI
T PEIKHMH BOJOCAMH. ¥ HHX OTHOCHTeNBLHO HKDYNHBI Mosr (B cpaBHe-
MM ¢ Maccoi Tema), SAMMINEHHEN BRITYEIRIM uepenos. Kocorw uepena
TOMKRHE, He HMEWT CHIBHO BRIPAMKEHHEX HAATTAIHHYHEIX BATHKOR § aa-
TWAOUHBIX rpefHed. YenieTH B MeHBIIEH CTEMEHN BLIOTVIAOT BIepe,
ayfing meboabmine, BaTELIOYHOE OTEEPCTHE PACTIONIOMEHD Nom cpegHeil ga-
ernio depena. JleTeHbIIIH DIHMOAHSE B BoapacTe A0 9 IeT cnocobHBI To-
LG VHITe DePEeNEMTaThCA HA 3aJHMX KOHEYHOCTHN, YeM  BIPOCILIE
e,

YiueHble CUNTAIOT, YTO MHOTHEe MopdoJorHYecKMe NpHIHAKM 9enoBe-
it AIBNAOTCA PE3YJALTATOM COXPAHEHHA Y HEro NPHIHAKOB, MMeBIIHXCH
¥ ACTeHBIIIER ero obe3nAHBMX npenkoe. Herenne COXPAHEHHA BO B3IpOC-
Jom Boapacre Tex ocobeHHOcTel, KOTODEIE Y ADYIHX BHAOB BCTPEYAIOT-
il TOIBKO Cpead AeTEeHBILIeH, NOAVIHAC HAZBAHHE HEOREML (oT rpeu.
SO HOBBI H sTefiHos — DACTATHEA, VAIHHAIO). DBOMONMS oy-
M YAIHEEHHA MEepHOLA JIETCTBA CBOHCTBEHHA MHOTHM OPraHHIMAM.
HeorTenus, no-BHARMOMY, D03BOIAST HaGaBHTECH OT HAHOATAOTALLRE, OKa-
HIBHIMXCA HEBRIMJIHBIMH B HIMEHHBIUMXCA VCIOBHAX epensl. Hamenenne
JUTMTESIBHOCTH PASHEY CTAAMH PASERTHA MOMKET OLITh 0bByCIoBIeHD MYy-
TIUIHAMH TEHOB, KOHTPOJHPYIOIIHX TEMNEl POCTA DA3NHYHEIX CHCTEM Op-
ranmama. ¥V MASKONHTAKIIAX 3TO MOTYT OBITH TeHEI, KOHTPOMHPYIOI{HE
CUNTES TFOPMOHOB, CTHMYMHPYHALHX DOCT OpPraHisMa, DoJ0BOE Codpesa-
une u T. 1. HemHOrouHcIeHHEE MYTANNH B DeryIATOPHBIXY YUACTEAX Ta-
KHX PeHOB MOTYT NPHBECTH K 0YeHb CYLIECTBEHHBIM MOPDOIOrHYecKHM
WAMCHEHHAM ODH COXDAHEHHH GONBIIOrO CXOACTEA BHAOE HA MOJIEKYJIAD-
HO-IEHETHYECKOM YpoBHe (BenoMmunTe § 45).

® 1. KakoBo DOTOMEHHE YENOBEKA B CHCTEME EHBOTO mupa?

® 2. Kuxpe COBpeMEHHBIE BHIB MUBOTHLIX (MUIOTEHETHYECKN HAHGOICE
Gnnokn wenopery? [IpHBeIMTE NOKASATENBCTER W pPAIHLX pasge-
nos GHOMOrHEH.

® 3. Hasosnre NPHHOHTHANBHBE OTIHYHA 4HenoBeKa oOT OIH3KopoIoT-
HEHHBIX ©MY BHAOE.
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* 4, Kpaitne caafas qMpepreHnEa wenopera H alpHKaAHCHHX MeI0BEKO:
ofipasHex 00e3RAH HA MONEKVIADHOM H XpOMOCOMHOM YPORHAX
MOSBOJABRT CHHTATh HeAOREKA H IIHMIAHZe OPeJCTABHTENAMH O-
HOrG POga, HO CYIIECTBYHINHEe MoploJorHYecKde H DOBEIeHYSCKH
PASAHYHA BRIHY#AAKLT CHCTEMATHEOE OTHOCHTL YENOBEKA M 4eno-
BeHOODpasHEX OOe3RAH K pasHws cemeiiersas. [lafre ofeacHenne

ATOH CHTYALLHM, )
* 5, IMogymaiite, kakHe OpPeAMYINECTEA JaeT JBOMHIHA 00 OFTH Hed

TEHHH A PAIBATHA IOJOBHOIOD MO3TA.

§ 63. Ocnoenvie smanst IGOANOYUU NPUMAMOS

OCHOBHBIM MCTOUHHKOM 3IHAHHE O NpeakKax Toro HiHd HHOTO BHIA AB-
JAKTCA HCKOTAEME® OCTAHKH opraHuamos. O0HApYHeHHBIE OKAMEHEIOC-
TH FOMHHHJ CYLMIECTEBEHHO HOPOACHHIH POLOCHAOBHYHY HeJOBEKA H NO3B0-
JAHAH OTEETHTE HA BOOPOCHL, Mg, HOMGa M OT HOTO NPOHIOLWEN Hel0Bex.

MeTogsl NOHAHMA HCTOPHH uYenosedecTBa. (CTaHKH OpraHuaMa co-
XPAHAIOTCA HAWAVYIIHM 00pazoM B TOM cay€ae, ecjH saxopoHeHHe cie-
AOBATO cpasy 3a rubensio opranusma. Co BpemeHes Genox xocred :!Ei;ﬂE'
MAETCH PACTEBOPEHHBIMH B BOJe MHHEPAZAMH, COLE[FALIHME KalbIH 1.-|
kpemuanii. Kocrn cranosaten Gonee NpOYHLIMH, NPEBPALIAKTCA B oHAME
pegocTi. [lo BaligeHHbiM (DPArMEeHTAM KOCTEH VUeHble BOCCOIIANT BHEeL-
H'ldﬁ i}ﬁJ’IHI{ HCHOODAEMOTD CYINEeCTEA, BOCCTAHABIHBAA CHAYANA CHeNaeT, 3a-
TeM YTDAYEHHBIE MArKHe THAHH Tejad. 3

Boasmoe sHaYeHHe I8 DEKOHCTPVEIMH OHHHE SBO0NNLHOHHOrD pai-
EHTHA OpPFAHHZMOB HMEeT BO3DACT HANIEHHBIX oramenesocredi. [Insa on-
pegeleHHs BOIPACTA YAIlEe BCErO HCNONBIVIOT METOAbl, OCHOBAHHBIE HA
HOMEPEHHH PAJHOAKTHBHOCTH HCKOODASMBIX OCTAHKOB. )

[na onenxy BpeMeHH JHBEPTeHIMH BHIOB M APYTHX TAKCOHOE HAapA
AV € MAJEOHTOJOTHUECKHMH JaHHEIMH HCIOABIYIOT PE3VILTATHEL MOJEKY-
aapHEx uceaegopapnii. C aroll neasio cpasaneawTt kak JJHK Hpine :m::
BYIUX oprapwason, Tak ® ¢parmedTe JHHE, xotopeie ymaeTcd BLIE
JHTH H3 HAOeHHEIX oEAMeHeIoCTel.

Muoro cEegeHR O Ipearax YeloBeKa MOMKHO DONVYHTE, HIVUas Opei-
METHI, CONYTCTEVIOUIHE OKAMEHET0CTAM, CAeAbH MATEDHAALHOH KYJIBTYDHL
Opymua Tpyna, OCTATKH MHINNL, KOCTH KHBOTHRIX Ha CTOAHKAX JApeB-
HHX OXOTHHKOB, VKPAIIeHHSA, HACKANBHBIE DHCVHEH — BCE 3T0 MOMET
PACCKASATL O JKH3HM H BHYTDEHHEM MHpPe [0HCTOPHYUECKHX Jiojedl.

Ocnopusie stansl 3Bomonus npumator. [leperie noayobeanAHm mo-
ABMARCE B CepepHoit Amepure u Espasun, cocrasaasmmx 70 man jer
Hasan eAMHE KoETHHeRT. MX BepOATHEIM HpeiroM cuHTaeTCH HeGOMB-
1I0e HCKOMABMOE HACEKOMOANHOe MHEOTHOE, KOTODOe Nepellic K mnaﬂﬂu
Ha JAEpeBbAx. IlOTOMKAMH HX ABIAKTCA COBpeMeHHEIe [OJATOnATH. O
HTHX KHBOTHRX oROA0 40 MIH JeT Basan NpOM3OWIIH Hacrosuiue ofe-
HEAHEL.

Campie gpeBEHe oKaMeHenocTH (B OCHOBHOM 3T (pPArMeHTh Hepernor),
GTHOCMMEIE K SBOMIOOMOHHON AMHAH FOMHHOWIOE, ObLIH O0HADYIKEHED B

Bocrounoii Adpure. Hx pospaer oxono 25 man aer. OrnpasHoit Touxoi
Ha NYTH, BeAYIIEM K COBDEMEHHBIM dYenoBexoolpasneiM ofesssAHAM M He-
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AORERY, NMPHHATO CYHTATH dpuonumerxos — HCKONAEMBIX deloBeroohpas-
KX 00e3bAH, MOABMBIUMXCH B AMDHKe W PACHIPOCTDAHHBIIHXCHA OTTVAA
# Erpony. HpHONTHTeKH MO BeJHYUHHE COOTBETCTROBAMHM HEKDYIIHOMY LIHM-
nanae. OHM NepeBHrATMCE HA HeTHIPEX KOHEWHOCTAX, JKHIH HA JepeBh-
Ax  (IPHONHTEK OSHAMAET «peBecHas ofesbAHAs), THTANHCH [IOTAME
pacrennii. Hanboasmero smgosoro pasnoobpasus JPHONHTEKH LOCTHIIH
12 man ner wazan. IIpuMepHo B 9T0 BpeMs [pOMIOLIT0 PAZJeNeHME 3BO-
NHNMOHHBIK JHHEE apPHEAHCKHX H AZHATCKHX TOMHHOHIOE.

Takum obpazom, GnArofapd OHAMEHENOCTAM VIASTCA NPOCIEINTE JBO-
AMNLAOHHBIR OYTE OPHMATOB OT NEPBEIX NOAYODe3ILAH [0 DAHHHX Yeso-
meitoofipazibix obeseas. Jdamee B naleoHTONOrHYeCKON JeTONHCH caemgy-
¢ IPOMERYTOR, MI0X0 3AN0JHeHHBIH HCKODAeMEIMH ocTaHkamu. Jlemno w
TOM, UTO FOPHBIE DOPOARL BospacToM 12—4 man aer (roe CACAYET HCKATh
SIAMEHMIOCTH) pejiko BeTpedalorea BOAHaK or semboll mosepxmoctn. Tem
i MeHee DOHCKH OPOJOJFAITCA; HEeJARHO HANIeHB! (PArMeHTE KoHewd-
novTell M HecKonbKo 3yG0B cyilecTsa, :uBIIerc § MAH JeT Hazai.

I} npomesmyrox mpemens 25—35 MuH JleT HAIAA NPOHIOMIIH SHAYH-
TeNLHEE TeOrpapHYecKHe HIMeHeHHA, AHTAPHTHEA NOKEPLLIACD JIeqAHEIM
muroM. ¥popens MupoBoro oxeaHa noHsamacs. FOBMaT coran Gogee Xo-
niyinipid B cyxus. Ilpumepro 8 wman ger Hasag B aeMuoli kope ofpaso-
WULCH PPAHAHOZHAA TPelHEa, nAvmas or Aaraprruks & Mepreomy mo-
pio B ASHH B Oepecerawman Adpury. Benegcersme sTHx coGITHE Boe-
roaA HacTh AQPHKR, NPeJCTABIABIIAA PaHee BEICOKOE JECHCTOE MIATO,
GHYCTHIACE W NPEBPATHIACE B CABAHHY — OTKPBITYK) MECTHOCTB, 3apoc-
iy BRCOKOH Tpapoil, © HapeaKa BCTPEUAKILMMHCA JepPeREAME,

lMeonorruecknil KaTaKIHIM Da3IeTHI APEBHHX 4YenoBeko0bpasHbix obe-
dhAH HA aBe rpynnet. Te obe3bAHBl, KOTOPRIE OCTAMHCE HA BOABRILEHHO-
©TH, NPOAOAMKATH MHTH HA Jepebbax. Hi notoMEH — coOBpeMeHHEIE ro-
PHIE B IHMIAHIE.

fpyraa rpynma obeaesH oKasasack B capande. OHM CTANM TpHeNo-
CBIHBATECE K CVIIECTEOBAHWK HA OTKPHMTOH MecTHoCTH. JTo ObLIm as-
cmpatonymeny — obessAHONOAOOHLIE CVINecTEa, BISPBREIE NOABRKBIIMECH
i Bocrounoil Adpuie.

Ascrpanomutexn. B 1924 r. npodeccop anaromun Hoxanmecbyprero-
ro yHuBepcurera Pefimorp Jlapr ofHapyaun Ha wore Adpuem gepen o
HOJAHBIM HaGopoM MoJOYHEIX 3y00B H ¢ HAYABIUHMH 1IPODESHIBATHCH KO-
pendeimMe sybamu. o pacnofomeHD SATRUIOUNOTD OTEEPCTHA Uepen goi-
MeH OB NPHHAJLTEMAT:E NPAMOXOAAIEMY cylecTny. OnHAKO no paIy
AUATOMHYECKHY ocoleHHOCTEH OH He MOr NPHHALTEMXATE HH YeJoBetdec-
oMy pefedKy, HM JeTEHRIIY CcOBpeMeHHRY ofezean. Jlapr masean of-
auparens  depena Australopithecus africanus — wms0it (0T Jar.
styeTpanaucs) obeswAanoill (rped. snETekVes) w3 Adpusn.

C Tex nop B PAXIHYHBIX MecTax AQpHKaHCKOH CABAHHBI OBIIH 0f-
IIHE'l}")!-tEHbJ UCTAHKH ABCTPANONATEKOB, NPHHANIEMABIIHNE He MeHee ueM
G300 ocobam. CaMan IperHAR OKAMEHENOCTE — (PPATMeHT YeJHCTH ABCT-
paonuTexa, oiHapyseHasid B Kenun., Ero pospact 5,5 mas jger. Ana-
S HARIEHHEIX OKAMEeHeqocTel moKa3ad, 9To Ha TeppuTopHE AdpHiE
CYUIECTBOBANO HECKONBKO BHIAOB ABCTDANONHTEKOB.
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Iy B
Pue. 893, ApcTpanonumer adapckHi. )
A — TA3 CAMEM ABCTPANONMTERA (d8epry) B CDABHENHH ¢ TAZOM COBPEMEHHON
MEHIIMHE! (@Kuay); B — DpeROHCTDYRIIMA BHEINHers o0anHA

Adapcrnii ascrpamonurer. Hanbonee mapecTHoe n GoraToe oRaMeHe-
JOCTAMH ABCTPAMONHTEKOB MEeCTO — 8T0 NyeTHHA Adap B DipronHH.
Hadigenmsie TaM OKaMeHeIOCTH, OO0 MHEHHIO HCoIefoBaTeled, npHHAINE-
AT ONHOMY BHAY, noayvuppmemy uassanue Australopithecus afarensis
(apcTpanondTer #Ha Adapa). [IpeanonaraeMoe BpeMA CYDIECTBOBAHHA 3TO-
ro BHga 4—3 MO JeT Haszam.

Camoil mapecTHOH HaxoOxO# oxaMeHedocTell ahapcKoroe aABCTPANOIM-
TeKA CUHTAETCA cKederT sapochoil seHckoil ocobm. Crener Grin obmapy-
MeH AMEDHMHAHCKMMH VUeHHMH B moaGpe 1974 r. ma cepepe BdmonHa.
Ero sospact npusepso 3,5 mam mer. Ocofoe sHaveHHe HAXOAKH CBA3A-
HO © TeM, 4ro coxpammaock 40% wocreit ckenera. Dro camelil apeBHui
Hanfogee DOMHB CKeNeT M3 BCeX OCTAHKOB NPAMOXOJAIHX MPeIHOR He-
JAOBEKA, KOTOpPEe Horga-anbo Omnn mafinens.

PacnonoseHHe KOCTeH Taza, cTpoeHHe TA00epeHHOrC M HKOJEHHOO
CYCTABOE HABCTDANOMMTERA CBHASTENBCTEYIOT O TOM, YT0 OH IOCTOAHHO
xomun HA AByXx Horax (pme. 93, A). Beposarmo, npamoxosgenne chop-
MHPOBANOCE 4 MIH JeT HAIAN, 8 BOIMOMKHO, M HECKOABKO panbme. [Ipep-
NOMKeHNEe NOATEeIASTCA OKAMEHEBIIHMHE OTHeYATHAMH CTON NpAMO-
XOOAmero opwMara, obmapy:xesssiMu B 1977 r. B Tawsamwm, roe nps-
mepHo 3,7 MAIH JeT Hasag 00 CJ0K CBEMEBHNABLIEr INeNJa HDocae
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HIBEPMEHHA BVIKAHA NpPOLLIH ABRA
|  roMHHEHAS, OCTABHE LHENOUMKY CASN0R
| oauEoH 23 M.

[ Haxopace HA 3emie, aBcTpano-
|  DHTEKH NepeIBATANHCE HA JIBYX HO-
| rax. OgHako HeMano BpeMeHH OHH

OpoBOAMIE HA gepeBsax. OO0 arom

CEHAETENECTEYIOT [AHHHEIE PYKH,
! choerka HI0THYTHIE KOCTH MDATLIER
pPYE H HOT. BeposaTHO, ascTpanonm-
TEKH CIACANHCE HA JepPeBLAX OT Ha-
| SEMHBIX XHOTHHKOB.
| Brnarogapa coxpanHoOCTH CcEege-

TA YAANOCE AOBOJBHO TOYHO BOCOTA-
| HOBHTE BHeIHWE obfanr adapcrnx
aperpanonarerxos. O Gman moxo-
_ M Ha HeDONBIINX OPAMOCTOANINX
A africanus H.sapiens wpMoanse, poeroM 1—1.83 M H

maccol B cpegHeM 30 mr. Ofeem

MOara Owll HEMHODO OONBINE, YoM

Fuc. 84, CTpoeRHE YEpena aBCTRATONH- V IUMMOAH3E, ¥ COCTABIAN B Cpef-

Tekan (erede) womonel (enpasa ) e 410 {:M‘i, CaMmnn OBIIH EpYI-

Hee camor. Jloa amioa adhapokax

HBCTPANONMTEROB OBLTH XapakTepHb! o0edbpAHBH YepTHl — HH3KHI 1006,

HNACAASHHYHEN BATHE, MNOCKHH HOC, BHICTYOAIIHE BIUepel HelHeTH
(pue. 93, B).

Admpekue aBCTpATONHTERH OBIIH BoeAJHBEIMH cyiiecTeaMp. O6 oaroM
CHHUABTENRCTEYIOT 0coDeHHOCTH HX 3y00B: GOJBIIHE pesubl B KIMEH
(puc. 94), mepbunsl B nepegHux 3ybax, CHABHO CTEPTAA SMAND HOpeH-
HhX ayioB. ARCTPANTONMTERH HCOOILIOBANH B OHIOY NAOAB, KAVOHH, ce-
MEHA DACTeHHH, & TAKMe MACO MHUBOTHBIX. lluranue mMacom wrpano sam-
NYW pojik B SACYVILIHBEIE MEPHOALI, KOTI8 DACTHTENLHAH NHINA ©TAHO-
BHAACE CKYAHOH. ABCTPANONHTEKH, BOIMOMHO, HCOOABIOBATH B IIHINY
Tid, UTO QCTABAJNOCE OT AODLIMH XHIIHHKOB, — KOCTH H 4epena ¢ rojos-
HbIM MOIroM. XHIHWEN ObLIM HE B COCTOSHHH PasipolHTE 3TH KOCTH
aybamu. Yrobe mapneds KOCTHBIH WAM romoBHON MO3r, ABCTPAJIONHTEKH
BhIHYM/AEHE OBIIH DONBIOBATBCH KAMHAMH. 370 OOATEepMAAETCH Hali-
AEHHBIMH KOCTAMH JRHBOTHBIX, HA NOBEDXHOCTH KOTODLIX BCTh CUIeNh] KAK
or ayboR XHIDHWKOB, TAK W OT VIADOB KAMEHAMI.

Jlpyrse Buael apcrpanonurexoB. [IpuMepno 3 MuH JeT mazag mo Tep-
prropus Adpnkr paccenunca sug Australopithecus africanus. Bonbmma-
CTBO OKAMeHenocTell aToro Bmaa obmapy:eno B IOmnoit Adgpaxe. Brem-
ne ApPHKAHCKHE ABCTPANONMTEKH ObLIIH HOX0MH Ha adapCkMx: pocT
I—1,3 ™, macea 20—40 rr. Or adapekux adpuKaHCKHe ABCTPATOMHTE:
IKH OTAHYAIHCh [PEMIe BCErD VEeNHYEHHBIMHM KODEHHRIMH 3y0aMmp o
YMOHBUEHHBIME Kibikamu (pue. 94). IHo-suamMomy, OHM OHTATHCE Ope-
MMYLUSCTEEHHO DPACTHTeNBHOH numei. Bua Australopithecus africanus
NPEKPATHI CBOE CYIIeCTROBAHHE OKOJ0 2 MIH JeT Ha3am.
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OgHOEDEMEHHO © HIANIHO CHOMeHHBIM AQPHEKAHCKAM ABCTPANONMT?:
woMm 2,50—1 MaH Jer HAIA[ CYVIIECTBOBAMH [BA BHAA MACCHBHEIX AR
panonuTeros. 2to Guinm Australopithecus robustus (ascTpamonmrex mo-
ryunit) B KOmuoll Afpurre B Australopithecus boisei (aBcTpanonuTex
liofica), HAZBAHHEIE B HecThE AHMAHHACHOTNO DPeINPHHUMATENR, (PHHAHCH-
PMOBABIIETD SKCIeOHIOHH vueHEIX B Bocrounoi Adpurxe. PocT MACCHBHRIX
neerpanonaTexos goctHran 1,8 m, macca — 80 kr. O0wem moara Owin
oot 550 em®. Xapawrtepuriit npusHax HafiJeHHHX YepenmoE — BRICO-
KM uepenHoO# rpebeHb, K KOTOPOMY HKPenHIHCE MOIIHBIE MHEBATCOLHLIC
MLIIEE] M MACCHEHBIE YemwcTH., OTH ocobeHHOCTH CBHAETENRCTEYIOT O
TiiM, UTO MACCHBHBIE ABCTDANMONHTEKH GEITH TPAROAJAHEIMHA CYIIECTBAMM.
hemme oEHE DRIIH ODOXOMHHE Ha NPAMOCTOANIHX DOPHII.

JromonEa ABCTpANONHTeR0B. CTpoeHMe zyDoBR B uenrocTeld PASHBIXN
BHJOR ABCTPAJIONHTEKOE MOKAJRIBAET, 4YTO MX SBONIOHHA IIAA B HANpPAB-
ACHHH NpHeOocobNeHHA K PACTHTENBHOAZHOCTH. [NABHBIMH HOHKYPEHTA-
MM MOZIHAX ABCTPAJIONHTEKOEB, BepOATHee Beero, OLIIH JPVIHe TPABOAA-
1LIE MHUBOTHBIE CABAHHBL. HeManymo onacHOCTE NPejcTABNANH XHITHHEH,
NHOTHBIUHECA HA TPABOAJNHBIX HHBOTHBEIX. Tarum -:rﬁpa:mu, ABCTPATOITH-
TOKH OKAZAAHCE JAMATEIMH Mexay Oofdee NpHcOoCcOB/IEHHBIMH K HIHK
il OTEPHTON MeCTHOCTH YeTBEPOHOTHMH TPABOANHBIMH JKHBOTHHMMH, ©
iiHOl cTOpOHEL, B GoTee MHIHECHOCODHEIMHE BCEANHBIMHE ODrAHHIMAMH —
¢ ApVroid. ABCTPANOTHTEKH HEe EBhIJEMHANH HOHKYDEHIHMH H BhRIMepIH
vkoao 1 MIH Jmer Hasam.

Haumenes CIIEHAIHIHPOBAHHRIMHE B OTHOUIEHHH ITHTAHHA OBLTH atap-
ClHHE ABCTPAAONHTERH. 10T (arT, a Taxme pajg ocoleHHOCTEH HCKONA-
OMBIX HKOCTEHR NO3BOJHIOT OpeanonaraTk, 4TO -ﬂqJEPGKHE ABCTDANOIIHTEKH
moran ObiTh OpeIKaMH NepBRX NPeJCTABHTENSH YeJI0BSYeCKOTs DOOA.

® 1. Hazosure OCHOBHEIE TANB 3BOMIONHHE NPHMATOEB.

® 2. OxaparTepuayiiTe OKAMEHENOCTH ABCTPAJONHTEROE. YTo HaBeCTHO
ofi ofipase MUaHH ITHX CymecTe?

® 3. [MoweMy BRMepIH ARCTpAMODHTERH? KakoH H3 BHAOOB ABCTPATONM-
TEKOR — BepoATHEI npegok poga Homo?

§ 64. IMepesvie npedcmasumenu poda Homo

CpasHeHHe OKAMEHEeoCTed NPAMOXOIAIHX NMPHMATOER HE OOIBOJAAET
NPOBECTH TOYHYE) 'DAHL MeXaOY ABCTRANONMHTEKAMH H NEDBERIMH JHIhMII.
HocKONBKY 9elOBeK OTJHYASTCA OT MMHBOTHRIX TEM, 4YTO CO3OAET H AK-
THRHO HENOALIVET PAHOOOPAZHEIE ODPYIHA TPYAa, ofIIenpHsHAHHBIM KpPH-
TORHEM +UeJOBSYHOCTHs HOKONABMBIX JBYVHOTHX OPHMAaTOB CIVEAT Che-
JLl BX OpVIHIHOH [eATeILHOCTH.

Yenoper ymensmi. B 1959 r. B vimense Ongveaii (Tamaanna) Geinu
ofiHApYHeHs! npocTeiiinMe OPYAHA — HKAMHH CO CHeJaMHB HCKYCCTBeHHON
obpaforkn (pue. 95, ). Xora onm ORIA HANEHR! B TOM 3Ke CJ0E TOp-
HEIX MOPOA, B KOTODOM COXPAHHANCE OKAMEHENOCTH MNOZTHHX ABCTDAMO-
IMTEKOE, AHAJNHI CTPOSHHA KHCTH ABCTPAJONHTEKOB BLI3BAN COMHEHHA
OTHOCHTENLHO WX cnocofHoCTH K obpaboTke KaMHel.
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HMuc. 85. KaMmenrwe opyans ApeEHHY Sogei.

:J' —  pybnno HeNOREKA YMenoro; £ — py(uao YenoBeHa NPAMOXOLHIEro:
N HEAHIEPTATECKHE OCTPOROHEYHME; §—F — KDOMAHBOHCEHE HAKOHSTHNEH

OxamMeHenbie OCTAHKH CO3OATENeH OAAYVBAHCKAX Opynuit Geiam ofHa-
lrymeum B 60-x rr. XX B. anramitckuM HccnezoBaTenem Jyvuconm Jlmwm.
[Tl noAMEpKEYTE, 9T0 HallleHHEIE CYMIECTRA ABISTHCE TBOPIAME Opes-
HedIUMX HAMeHHBIX OpYOHil, WM manu maspanume Homo habilis — wema-
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wer ymenstit, C rex mop obHapymeno oxono B0 HMcROTAEMBIN OCTAHKGH
vrorn Bupga. Hx sozpact 1,5—2 mam nmer.

Yenoser ymeabiii 61 pocToM He Gosmee 1,5 M M MMES MAaccy OROA0
S k. Hagranasupqeei padWk, MIOCKHH HOC, BRICTYIANMIHE BIEDE] ue-
NeTH No-NPeKHeMy NPHAARANH ero auuy ofesssaHeH 4eprel. Ho mo cpan-
NeNMI0 ¢ ABCTPANONHTEKAMM [OA0Ba 4eloBeKka yMenoro craza Gonee
NI pYEAOH, MO3T VESIHUMICA M saHuMan ofweMm B cpepmem 650 oM’ (0bh-
M MO3ITA COBPEMeHHOrO weaosexka 1000—2000 cm?). AHANIHZ BHYTpeH-
neil NOBEPXHOCTH HaifileHHBIX HepenoR MOKAZAJN, 4TO YBeIHYeHHe o0he-
Mi MO3ra ObLIO CBAJAHO NpPeXIe BCero ¢ VERIHUeHHEeM pasMepos Jao06-
WX M TEMEHHBX moaeil Goasmmpx noayvmapsii. Mosr usenopera ymemoro
vike COASpEAN CTPYKTYPRRl, KOTODEIE ¥ COBEDEMEHHOIO 4el0BeKa KOHTDO-
THPYEOT peYEk, HO TOPTAHL, NO-BHAHMOMY, eiie He Owina coocobEa mpo-
WHBOAUTE pA3HoODpATHEIE 3BYKH, CBOHCTEBEHHBIE COBPEMEHHOMY YE/IOBEKY.

B oraddHe oT ABRCTPANONHTEKOB HeNOBeH YMeAklll CTAN COOPVMATH Ce-
i npocTeiimne XMHHEB. 006 »TOM CBRIETEALCTEYET Halienuwllt B On-
AyBae Kpyr u3 xamdaed auamerpod 4 M. KameEn, no-BmaumoMy, OpHsH-
MIlJIH K 3eMJe BeTHH, CAVEHBIINE KADKACOM XHMKHHBIL. Boapacr ATOTD
npocTeiimere yEpeiTHA 1,8 M mer.

Ha cToankax 4YeM0oBeKA VMENIoro ODHADYMHEeHO MHOMEeCTEO KaMHeH co
chaelaMB  HCEYCCTBeHHoH ofpaborxu. [dpesHEe MACTepa HCOOALIOBAIH
TeepALE TOPHEE NOPOAL], KOTODRE XOpPOMIO paclienfiAfdck OpH Yaape
KaMHEM 0 KameHb. M3 HHX a0a8 genans rpyOele py0HIa 408 pPe3H
mica H gpobnends wocredi, ckpebna gna obpafoTHH IIKYp, HKaMeHHble
MIMTOTEH.

Takum odpasoM, ONpuMepHe 2 MJIH JeT HAIAN ABVHOIHE NPHMATHE CTA-
JM CHOTEMATHYSCKH HIrOTABIMBATE KAMEHHBIE opyaus Tpyaa. C aroro
MOMEHTA M A0 5 TEC. NeT HA3aj] KaMeHb AOMHHHDOBAJ] B YeJ0BEMecKoH
rexHoIorHE. ChegveT cKasaTk, 4TO, AAA TOro 4YTolbl CO3JATE Oa)Ke OpH-
MHTHBHOE KAMEHHOS ODYIHE, HeodXoAHMO [OpefBADHTEILHO MBICJIEHHO
HpPEeACTABHTL erc cefe. A 270 wyie IIar Ha OYTH K passRTHI} abeTparT-
HOro MBIIIEHHA. Yenopexa yMenoro o OPABY CUMTAKT OEepBRIM TDeT-
vragnTedeM poga Homo ¥ HenmocpegcTREEHHEIM NPEJUIECTBEHHHKOM BHAA
UEJIOBEK [IPAMOXONAILHI,

Yenqosex npamoxonamuil. Bexope nocne onyGnuxosasma wumra [lap-
puHa «[IpoMcxomaenne uenoBera ® NoJoBoi orbopes JpEer lexkens,
CTPACTHRIN DONYAAPHM3ATOD SAPBMHHIMA, HA OCHOBE TEOPETHYECHHX DAac-
CyHIeHHE COCTARH SBOJIIHOHHOS ApeBo yenoBexa. Ha mem B KauecT-
BE MpPOMEKYTOMHOM 3BEHA HA NYTH oT obDe3pAHBl K dUenceexy [exkent
YKAZAT CYIEcTEO Mof HAZEAHHEM OHTeHAHTpOOD (OT rped. «IHTEeKAHTDO-
nycs — obeasAHOYETOREK).

Toanangexuii yuensid Dmen wobya, yeneuennbilt waeamu Japeuna
¥ HAXOAMBIIWiiCA moj BamasmeM pabor Texkelid, pelina HANWTH OCTAH-
KH HeIOCTAIMIETe ageHa. OH ornpasuica B Hro-Boctounyw Asmwo, roe
g 1891 r. #a ocTpoe Hsa oDHADPYIHHA OKAMEHENOCTH NOHTEKAHTDOIH,
upmero 700 TeIc. JeT Hazal. JTA HAXONKA ABHIACE NEPBLIM NOATBEDH-
aennenm runotess JlapeHHA O NPOMCKOMJEHHH dYelOBeKa OT HCeKonaeMoH
yenoeekoobpazHoil ofedsbAHEL
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DKEH [OHBVA (1858—1940) — ronnamgerni
autponoior. B poapacre 29 ner, Gyvayan npeno-
AapaTeTeM AMCTEPIAMCKOrO VHHBEDEHTETA, OTIIpA-
Brnca B Mugoneauso, rge mOSOMEA HAYMATO Kpym-
HeffInHM POSBICKAM B HCTODHH HAVEH — poO3sc-
K8M CVIIecTEa, KoTopoe o0BegmHAnc O B cebe
YEPTH YeAosEeHooOpAZHON o0e3LAHE M USIOBEKA.
B 1881 r. yemausa [[ofyva VEeHYANHCEL VCOExXoM:
Ha Oepery pexn Coxo (o. Hea) Beiam HaligeHBI
nepELIe OHAMEHETOCTH YENOBEKA OpAMO-
XOMALIETO.

B XX B. ocTAHKHM DHTEKAHTPOOOE OEUTH ODHADYIMEHE! He TOJARKO HA
Hue, mo w B Kurae, Erpone, Bocrounoit Adpexe. B 38BHCHMOCTH 0T
MecTa OBHADYIHeHHA OKAMEHENOCTH HASLIBATH ABAMTDONAMH, CHHAHTpO-
My, refifeasbepreckamM wenoBekoM  Ap. [lo Mepe HaKOIIeHHA OKaMe-
I OeTeR }“:IEHI:\IE' OPpHIOITH K BEIBOAY, WTO BCe OCTAHKH NDDHHATTEMAT Of-
HOMY  HOKOIAEMOMY BHAY, DonyuHememy paspanme Homo erectus —
UESOBEK TTPAMOXOJAHT,

[Mpamoxopamuit wenoser 6pin poctom 1,5—1,8 M, nmen macey 40—
T kr. OGHApYHeHHBIE HeDena HMMEWT HAAPIAIHWYHEIN BAAWE, HU3HEH
noxarsit gob, Ho sHauHTeNsHo G0JBLIHE DAsMEpHl dYepenHoN KopobkH
(puec. 94). O6nem moara sapsupopan or 800 go 1400 cm®. Cyas no pe-
Jgnedyy BHVTpeHHEH NDOBEPXHOCTH YepPeNoB, B JEBOM OOMYIIADHH BEIIENA-
JNHCE Teé ?'“.HCTH-H KOphEI, KOTOpBIE ¥ COBpEMEHHOID HeaoBeKa KOHTPOJIH-
PYIOT cOocofHOCTE TOBOPHTE M NOHHMATE POYL,

Henomer npaMoxogamuil soepseie noasuica B Bocrousoit Adpmie.
Hepuon ero cymieersopanua (1,6 mam — 200 ree. ner masan) cosman
¢ HEOOHOKDATHO OPOHCXOAMBLINMHE OeJeHEeHHAMH 3HAYHTEALHOH YaCTH
reppuTopun Cesepmoit Amepuxn n Espasun. Bo spema onegenmennii mo-
BEPXHOCTE MOpER onyckamach Domee vyem Ha 100 M Huke HX compeMen-
nore ypoesda. O0HamATHCE CYXONVTHEE NepellefikH MedIy MAaTEepHKAMMK
w ocrposasMi. [lo wuaM npamoxogmumil wenopex pacnpocTpasEmaca us Ad-
pukn B Espony, Bocrounyw m HOro-Bocrounymw Asmw, Camble ApeeHHE
¢r'o okaMeHenocTH, ofHapy:xennsie Ha Hee, umewnT woapact 1,5 Man mer.
Hainennsie B Expone oxamenenoetw gatupywr 200—500 twie, ner, #o
ofHADYHEHHEIE KaMeHHEIE ODPYAHA TOBODAT O TOM, 9T0 OPAMOXOoAANIHi
updioBer Moaeunca B Espone ropaspo pansine, npaMepso 1,5 moa jer
Hasn .

Ipeeneiimne mogu WHIH PYNNAME, 32HHMANHCE OXO0TOH M cobupa-
TENLCTBOM PACTHTEABHON OHINH, COOPYHHATH VEPRITHA B BHIS MIAJTAMe
MM JACENANH Nemepkl. CaMble KpYOHBIE JMHIHIE BMeIIann ao 20 uge-
NOBEK.
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Yenorex NOpAMOXOJAAIHE TePERIM HAYAN CHCTEMATHUECKH HCIIOMNbiH
BATE OCOHE AA8 0ODOrpeBa MHAWIL, OPHTOTOBMEHHMA [MHINH, SALIHThL OT
KHMIIEMEOR, 0X0Tel. Ho HexyeeTBeHHO A0OBIBATE OFOHB OH, NO-BHAMMO-
my, He yMed. HegoBer HogvHan oroHbs BO BDEMS JeCHBIX MMOMAPOE, Hi-
IIEPH{GHHE BYJIKAHOB, & 3AaTEM 3aDOTAHBO DOoLOepsHHBAT erd B TeweRMde
MHOIHX JIeT.

YeaomAUIACE TeXHONOHA HITOTOBIEHHA ﬂp}".ﬂﬂﬁ TpYaa. Kamenubie
opyaua crann Dojee pasHoobpasHEIMHE B Oones THWIATeNRHO OBpaBoTAHHLI-
mi (puc. 95, 2). Haxogkn, o0HApy#EHHBIE HA HECKOOBKHX CTOAHKAX
NPAMOXOIALIErD YeI0BEKA, JAIOT NPEJCTABIEHHE O OIPHEMAX OXOThHI H M-
KOTHRIX, KOTOpBIE OpiIH ee obwsexToM. Tax, B LewTpansHoil Henauwuw w
MOAHHE MEOY ABYMA XOAMaMH o0HADYMEeHB CHONJEHHA KaMeHHBX Opy-
Aauii, HocTel MHBOTHBIX, 8 TAKIME cnegsl cropepmeii Tpaesl. Ilpumepno
400 ThIc. AT HA3AA B ATOH JOJHHE TPYNNEL JHAed DOIEHIAIH M0AR-
JEHHUA KPYOHEY SEHBOTHRIX, MHTDHpOBABIMHX Ha anMy Ha ior. [lopssw-
A TPARY, OXOTHHKH 3JIATOHAAH CJIOHOE, JHEHX OBMKOE, JOmIafed, oJje-
Hel, HOCOPOrOE B ECTECTEEHHVE) JOBVINEY — OomorHeTeiii oBpar. Tam
ONOTHHKH YOHBAIH MHBOTHEX. CHegver oTMeTHTh, UTO HOJMEKTHBHHH
Ox0TA TpebDoBAJAA oT Jpgell ymedudA ofmarecs memay cobofi., DTo orH-
MYJIHPOBAN0 PASBHTHE pedd, XOTA HA NePBEX NOPAX CcpefcTBOM obDime-
HHUA MoOradH ObITE MHMHEA H MHECTHL.

Tarum obpazoM, B NepHo] CYIECTROBAHHA TEPBREIX NOPeJCTABHTENEH
HETOBEMECKOrD POAA CTAMH NPOARTATHCA HOBHE COIMANLHBIE 3AKROHOMED-
HOCTH, KOTODRIE B JATBHEHIIEM CTAHYT INIABHREMH (AaKTOpDAMH DAIBHTHHA
wesioBeuecKoro obmectea. Meimnesne, peub, XOTHA ¥ B OPHMHTHBHON dop-
MEe, HIreTORIEHHE ODYVIHH TpYIa, HCOOMIBIOBAHWE OUHH, COODYVHEHHE M-
JIMIL, BOSMOMHO, HITOTOBJIEHHE O8Okl H3 HIKYP DO3BOJHIH ..E.PEBHI&FI-
MM AHJAM BRUEHTE B CYPOBRIN HIHMATHYECKHX YCIOBHAX H JAMME 3A-
CENNTE XON0SHEE palioHn Eepasui.

& 1. OxapagTepuayire OHAMeHeAble OCTAHKH 4eloBeKa YMeJIoros.
® 2. Tne # worga GLIIM HARKEHB OKAMEHENOCTH YeOBEHE NPAMONOLA-
mwere? Kakosw nx ocobemmocta?

§ 65. INoaenenue Henoséexa pa3ymHOZO

SAaRIIOYMHTEILHEIE aTaAD hOpPMHPOBAHHA YEJIOBEKA COBDEMEHHOMD THIA
npoxogun 300—30 rvee. mer mazag. Temne ssomouEH Donynaoui dop-
MHPVIOLIHXCA Mogeil ORIM pAZNIHYHBEIMHE B pasHeX mecrax. OHH onpe-
AENAAHCE KAK OHONOrHYecKHMH (aKTopaMe (MHrpalMa, H30AAULHA o4-
HHX DONYAANHE, CcMeMleHHe Apyrux), Tak # HaDMpapmipMs CHAV cOLM-
ANbHBIMH PAKTODAME.

Heampepransckuii wegosex. Heanjepransibl DOJAVHRAN CEOS HAIEA-
HHE 10 MecTY Nepeoil HANOAKW MY OEAMEeHeNRIX OCTAHKOE B gonuHe He-
apaeprans Gnaus Joccensgopda (lepmanna). OxamenenocTnn Geinn obHa-
pys#ensl 8 1856 r., ® DoHaYany K HHM OTHECAHCE KAK K OCTAHKAM CO-
BPEMEHHOID Ue[OBeKA, CTPANABIIErs PAXMTOM, apTPHTOM H HOJAYYHBLIETO
OpH MHIHH HECKONBKO CHAbHBIX VIAPOE [0 rogose (Taxkoeo Obino aa-
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e, 86, PerodeTpyrnua BHemsero ofiHHA ApeBRHEX JOMed.
{arpg — HEAHJEPTANEN, CRPASE — KPOMAHLOHKA

wiwuerHe naTonoroasaroma). Jirme nocne onybnuuopaEua pador [ap-
BHHA OKAMEHENOCTH NPHBISKIH BHHMAHHE VUYeHBIX.

K sacrosmemy spemenn B Eppone u Hro-Banagsoi Asum malige-
el ocTaHKKM okono 200 Heanpepranener. Boapacr oxaMesHenocTel
A40-—300 rteie. aer. HamGonee xopomo HavHeHEl sanafHoesponeiickie
HEAHAEPTANBILE], HOTODRIX HAILIBAKOT RIaccHyeckumMu, OHH HEIH
T0—30 Teic. mer masag. KisccHueckHe HeaHJEpPTANBOE OELIH MYCKYIH-
CTHIMH H KOPEHACTEIMHE JHAbMH poctom 1,7 M uw smaccoin TO xr. [lioor-
e TEAOCIOMEeHHe MOMOTAM0 HM COXPAHATLE TEIIO B VCIOBHMAX XOJI0iH-
nore kauMara Esponn negaukopore nepHoga. OfHADY:HeHHBbIE Hepena es-
ponefickHy HEAHAePTANLLUEE HMeOT DOKATRI 106, HAATAASHNYHEE BAMMKN,
ANTLUTOYH B ﬁym% ¢ DonpIMM ocHOoBaHWeM. OfkeM MO3Ta COCTABIAN B
cpearen 1500 cw® (pue. 96). Yepena mneangeprantuner, o0HTABIIHX B
Hro-3anapuoit AsuH, MeHee MACCHBHBI, MMEIT BEICORHE nof, nogbopo-
JAOUHBIH BEICTYI, cJAG0 BRIPaKeHHBIE HAATIA3HHYHBIE BAJHKH.

Esponefickue HeaHTepPTANLIL MHAH B NEIEDAX, CAYKHBIIMX ECTECT-
HEHHBIMHE VEDBITHAMH OT XOJOJA CYPOBRIX 3HM. AJHATCKHE HEAHIEDTAIL-
Il COOPYHANH [MAMAINE, NOKPRIBAA HX IIKYPAMH JEHBOTHHX. Caegsl
OMATOR TOBOPAT 00 MenoAR3OBAHMM OTHA Ans oborpema sswnwm. Hean-
AePTAABLL] YMEIH PASBOSHTh OMOHL, BLICEKAA HCEDE H3 KYCKOB HOIUe-
JAHA.

B smoxy HeaHJepTalbIEE VCIOMHHIACE TexHoJorHs obpaforkm kam-
ni. TimareneHo o0pafaTHIBAA OTIIENE], HeAHAEDTAIBLIB COITABANH Gones
pasHoobpasuele H Gofee CHPIHANTHAHPOBAHHLIE ODVIHA 00 CPABHEHHNI ©
OpYAHAMH CBOMX OpejllecTECHHUKOE (puc. 95, 3). Hanwuane cpean opy-
AU HAMEHHBIX H KOCTAHLIX HIJ CEHASTEIRCTEYET O TOM, WTO0 HeaHgep-
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TANLIE mMEAH cede ofeay M3 MKVP. B KAYeCTEE HHTOK OHH MHCTONL-
GOBAMH CYXOMHAMA HHBOTHBIX.

Heangepraibisl, NO-BHARMOMY, OLLTH BechMA JIOBKHMH OXOTHHEAMM,
TAK KAK HX CYIIECTEOBAHHE B XOJOAHHNA IepHos HANDAMYE 3ABHCENO OT
VOMeIIHOCTH OXoTE. OFBeKTAMH OXOTh ObIAH KAK MenxHe (MHCHILL, 3ai-
1sl, MTHIE), TAK H JOBONLHO KPVIHBIE HBOTHBIE (CeBeDHLIE ONEHM, o
MAAH, MegBenH, 3yOpel M OaxKe MAMOHTHI).

Heanpepraneisl OepBbiME cpefd MpPeACTABATENel UYeI0BEYECKOTD Do-
JiA CTANMH CHCTEMATHYECKH XODPOHHTE VMepIpX. Morsiel yeTpausaiuch b
noay nemep. MepreeXx KAAJAH B [OZY cOAmErs Ha GOKY 4YenoBexa n
crabEan npegMeTaMy, KoTophle 00 OPSICTABISHHND HeAHISPTANLILEH
NoHBL OBLAH COOVTCTEOBATE YMeplueMy (Opy:He, OPYARA TPYEA H Ap.).
CyvinecTEOBAN TAKMEe HYILT MMHBOTHLIX, HA KOTOPBRIX Befack OXOTA.

Of MCKYCCTEE HEeAHJAEPTANLLIEE M3BeCTHO KpaitHe mano. Halipemm wo-
CTHRIH AMYyAeT, HCOeIpeHHAA HAPATHHAMM FAdbKA, KYCKH KPACHOTO OH-
cHAA MeTess, PACTEDPTHIE B MOPOINOK MAPTAHEN, BOIMOGEHO, ODPMMEeHAB-
INKACA a8 DACKDALIMBAHMA TeXAa.

Taxum obpasom, dHsHHeCHHe JaHHLIE W NEPSIOBRIE MO TeM BpeMe-
HAM TEeXHHYECKHe OpPHeMbl cIelald BOIMOXKHBIM BRIKHBAHHE HeaHAep-
TAABUEE B YCAOBHAX JeJHHKOBOTO IepHOJA. SaxopoHeHWA, PHTYANLL, 3a-
UATHEHM HCKYCCTEA W PeTHTHOZHBIX BEDOBAHUN rOBOPAT O JOCTHIMCHHM He-
AHAEPTANBIAMH BoNee BHICOKOTO YPOBHA DASBHTHA CAMOCOZHAHHA, BMOLHITL,
AfCTPAKTHOTO MEIILIEHHA DO CPABHEHHID © HX [peJllecTEeHHHKAMH.

MecTo HeaHIEPTANBUEE B 3B0MOUMH 4enoBexa. Heampepraneiubl Gbi-
AW TYNHKOBOH BeTERI0 B 0BOMIONME uenceexa. B Espome, Adpmke,
Boerounoit Aasnm n Hpgomesnn ofmapyaeHs uepena, Goabmofi ofnem
(1300 cm¥), okpyramiii 3aTRINOK, BRINDAMJGHHAA JHIEBAA HACTH, MeIKHE
poOBHEIE 3Y0R KOTODEIX NO3BOJAKT CUHTATE HX NDPHHAAJNSKALINMH Ipes-
vefimuM (opMaM uwenoeexa pasymuoro. Bospact HalJeHHEIX YepENOR
100—300 TeIC. JET, 4TO TOBOPHT O CYIIECTEROBAHHH 4YeJ0BSKA PAIYMHO-
"D IAOOAT0 A0 DOABAEHHA HAACCHYeCHHX HeaHAepPTAILIEE.

Mo-BHAMMOMY, Hef0BeX NPAMOXOAAIHI, HBIMHE oxoao 300 Thie.
aer Hasag B Cepeproll Adprie, JaN HAYANO YeNOBEKY COBpeMeHHOro gm-
spueckoro THoa (apesneiimas popma Homo sapiens), xoropsiil B peayvib-
TATE HECKONBKMY BOJH MHTpAmMil sacenws cHakada Hro-3amagayie Aamo,
a aateM Erpony. B Eppone moroMKaMp NepBhIX MHUTPALNHOHHLIX BOJIH 4e-
JNOBEKA MPAMOXOIAIIEr0 ABMAMCh KIACCHYMECKHe HeaAHIeDTANBILL. YHYeHBIE
PACCMATPHEAIOT MX KAK BBICOKO CHENHATHAHPOBAHHLIN, AANTHPOBAHHBIR
K XOMODHOMY KAHMATY DOJABHA dYeloBera pazymeEorc — Homo sapiens
neanderthalensis. KiaaccHuecKHe HeaHJZePTANBIB AOCTHIAH BepPLIHHE
CHOBMO PASBHTHA BO BPEMA NOCHEJHETD ONeJeHeHHA M HCYSINH OKOA0
A0 TeIC, JeT HAIAN.

Ha oxamemenocreil HeaHZepTANbIEE YIANOCE BHEIAEIHTE H pACIOHGpO-
BATL HECHONLKD (parmentos smuroxosgpuansnoi JHEK. Cpasnenne
HYVEISOTHAHON DocaefoBaTenbHocTH MuToxoHApnanbHOR JIHK neanaep-
TANLOEE H COBPEMEHHBIX JOAel NOATEeDAHI0 OpelIolodeHHe, HTO He-
AHJEPTAABIE — TeHeTHYeCKH OTIeNBHAS, XOTA H OGAH3KODOACTBEHHAR
COBpEMEHHOMY 4enoBexy, BeTsb. [lo aTum ganebiM, nociearnit obuyuf
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NpIoK COBPeMeHHOMD YeM0BeKa W HeaHlepTaiables cyvimectroean 500 Thie.
AT Hﬂ:;ﬂﬂ.

[Iprmepno 30 Teic. aer Hasan MopHOAOTHYECKHe HIMEHOHHA Jel0BRe-
il B OCHOBHOM 3aBeDIIHAMCH, H MHD HACEIHAIH JHAH COBpEMEHHOID TH-
un (nogenny Homo sapiens sapiens).

EpﬂMEHhD]{[l;H. BI’!EPHI:IE OKAMEHEebIE OCTAHKHE 4YenoBReKA COBpeEMEHHO-
i PHIHYECKOrD THIA, JRHBUWIEN) B JOMCTODHYECKYID 3NMOoXY, OBLIH Hail-
jennl B 1868 r. ua wro-azanafe Ppasnuu Gans ropoaa Jles-Dau. Bo spe-

5]

I‘m‘.‘ a7, H]‘M’!:I!umil:mncnﬂ{’ HEKYCCTBO — NEIepHBE pocnues po  Ppapman
(1--3), WDxnoit Amepure (4), Ha HKaxpom Vpane (5), exynsntvpane nsobpase-
IuA HHBOTHBX ()
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Puc. 98, llpepreiiman kapra, BEPeIAHAAA HA OMBHE MAMOHTA, W KOCTAHAA naa-
CTHHEA, BOSMOMHO ADTAIIIAACA JTYHHEIM HAJeHIADEM

MA CTPpOUTEALHEX pabor B rporTe Kpo-Mannon GuinH ofHADYMEHE! HeThl:
pe HeJOBEUECKHMX CHeNeTs, KPeMHCBEIE ODYAHA, MHOMECTEC MODCKHX pa-
KOBMHE M 3y00B JKHBOTHBIX ¢ NpocEepIeHHBIME oTBepeTHaAmH. Jlogeid, xo-
TOPEIM MPHHALIEHATH OKAMEHEIOCTH, HAIBAAH KPOMAHBOHIIANH.

KpoMaasonusl GBLIH HECKOALKO HHME CPefHEr0 HEIHeLIHero esponed-
wa. Poer MyUHHE cocTaBnan B cpegEem 170 cm, macea — OKOMO
70 r. Jla4 wepenoE KpPOMAHBOHIEE XAPAKTEDHE BRICOKHH 00, NMpAMAA
(He BBRICTYIAKINAA BOEpEen) JAMNeBAd 4HAcTE, OTCYVTCTBYHOIHE HIH cnabo
PASEHTEIC HAJMNIAIHMYHEIE BATHKH, HeDONBIIHEe YENCTH ¢ MeIKHMH DOB-
HEIMH 3yGaMH, Xopowo passuTHEil mopfopomouHbil BeicTyn. Ofnem mMos-
ra KpoMaHBOHOA B cpefaHeM Omn pasen 1400 em®. Ilo MHEHHIO AHHCBH-
¢TOE W AHATOMOB, PACHOJOMEHME DOMOCTeH Hoca W pra, YAJHHeHHAA
MICTKA MNO3BOJANH KPOMAHBOHIIAM H3J8BATE 3BYKH, ropasnoe Gomee 4eT-
KHe o pasHoolpaAZHEIe, YeM SBYHKH, JOCTYVIHEE HX OpefiecTBeHHHKAM.
B uenoM mo cROEMY (HAHYECKOMY CTPOEHHNK) KPOMAHBOHILI HE OTIH4A-
JAMCE OT cOBpeMeHHBIX awgeit (pac. 96).

KpoMEHLOHIEL UIH BO BpeMA NOCAENHEN0 JeQHHKOBOTO DEDHOLH.
Kax B HeaHZepTANbLIB, OHH HACENANHM Oelepsl AHb0 coopymand MEAH-
g B BHOe LIATPOB M2 MIKYP MHBOTHRIX. Ha CTOAHKAX KpPOMAHBOHIIER
ofHApYEHB pasHOODpasHEe, THIATEABHO H3rOTOBJEHHBIE H3 KAMHA H KO-
cTell MHBOTHEIX OpYOHA Tpyaa (pue. 95, 4—6). Beinn HalijeHsl HIIE C
yIIKaMM, KpPIOYKH AA8 JoBan peb, FapnyHsl, JYKH.

KpoManboHCKME uenoser OBl NepBEIM coafgaTeneM Myaslkn (Haiige-
HEl KOCTAHLIE IVAOUKH) M, CAMO® MIABHOE, XYAMHHHHOM. B nemepax of-
HADYEeHEl HACKAMbHLIE DHCYHKH, HA KOTODbIX H3o0pajkeHE! OTAelbHhIE
HBOTHEIE M Hedble OXOTHHYEH cuedin. HaififeHel KOCTAHBIE CTATYITHH
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JAWASH B KHBOTHBIX, pasHoobpasHele yrpamenua (puc. 97). Kpomambon-
Ll AOCTHIIH BaHelimeR cTYDeHH HETeINeKTYAILHODO PASBHTHA — CIIO-
©0DHOCTH ONEePHPOBATE cHMBONAMH. Bamecre ¢ M306paXkeHHAMHE HHBOTHEIX
KPOMAHBOHIIE! OCTABHMIN HE CTEHAX Mellep HEMOHATHRIE Vaophkl. CaMbIMH
APCBHEMHE H3 ITHX 3arajovHbIX 3HAKOB ABNAKTCA KOHTYPH denoBedec-
wnx  gagosedi. KpoMankoHCKOMY de/l0BEKY NPMHAIIENKHT ApeBHefiman
KapTa, BRIDE3AHHAA HA OHBHe MAMOHTA, a Takie FATAMOYHEIE HKOCTHHBIE
WIACTHHKH, YEpPalieHHBIe Toukamu (puc. 98). Hecnenomanma momy Muk-
[HKOTIOM MOKA3ANH, UTO TOT, KTO BHIPE3AJ METKH, MHOTOKDATHO MeHA
OpPYIHA, CHIY H ¥roJ HAKHEMA, Yuennie CUHHTAKT, YMTO 3TH DJACTHHHKHN
MOI'YT NPEACTABIATE coGol MyHHEIN KajeHAapb.

“f,panueuue muToxoHApHanbEx JITHK, moasyuennwmix or npegcrasmre-
J0H PATHYHBIX COBPEMEHHBIX DONYMALHNE weloBeKa, NOKAIAND, uTO BCe
Il BOCKOJAT K OOHOH ODpegsoBoil nocnegoBATelbHOCTH HYEJe0THA0oE. [lo
pasnoobpasHio  MuToxouapransunix JTHE coppeMennnix  mogedl Gwito
YOTAHOBJAEHO, 9TO OPEIKOBAA NOCAEL0BATENBHOCTE CYINECTBOBAJA THE-TO

\_II\..
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100000 90000 80000 70000 60000 50000 40000 30000 20000 10000 0
o ]
neT Ha3ag
Pue. 89, PacceleHie cOBPEMEHHOTO 9enoBexs 38 nmocaegmwe 100 Toe, mer
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MHANHOHB! NET Hazag

Puc. 100, O0man cxeMa JBOTHOIHE TOMHHOHIOB

B Bocroumoit Adpuxe oxono 200 twe. mer masag. Taxmm ofpazom, He-
CMOTPA HA TO 4TO OPeJCTABMTENH ABCTDANOIHTEROB H el BHAOB 4e-
N0EeK NpPAMOXOAAIIHE, 9YeloBer YMensii M YeJ0oBeK PAVMHBIH MOABHA
HEAHAEPTANLOKKI ¥ DTOMY BPEMEHH IIHPOKO PACCENHIHCE M0 3emMie, OHH
He CTAAH POACHAYAMBHHKAMH COBpeMeHHMX Awaed. KpoManboHIE, Be-
posTHee Beero, npoMsoma or Hebonammod rpynne gpessell dopmMnr we-
JNOBEKA pasyMBOro, Muemero B Adpuke oxomo 200 Thic. aAeT HAIAML

Paccenenne mmgeill coBpeMeHHOTO THOA Havanocs npwmepo 100 Terc.
ner Hazag. Omo mao w3 Adpuen gepes Cysoxkuil nepeliesyx B OBYX HA-
npasaeruax (pic. 99). Oppa BeTsb pacceneHua ObLta Hanpasiesa B IO0ro-
Bocrounyio, Bocroumyw u Cesepo-Boerounyio Aswio, aApyraa — B 3a-
naguyie Asmio # Esponmy. Beino HecHONEKO BONH METDAINHE SOMCTOPH-
geckux mwgeli ua Cesepo-Boerounoil Asum uepes Bepuaros mepeilieck B
Cepepuy®d W panee B Hmuyw Amepury (40 Teic., 14—12 Tme., 9 THIC.
met Hazan). B Ascrpanni # Ha ocTpoBa OHea#HR 4eJ0BeX NPOHEEE H3
Oro-Boerounoit Asus oxosno 50 Tmc. mer mazan. 40 Teic. TeT HA3IAN CO-
BpeMeHHBIH wenopex 3acenun Espony. B pacceleHHH YeNOBEKA CYIIECT-
BEHHYH) POJAE HIPAJH UHEIHYECKHE HIMeHeHHA KIHMATA, OPOHCKOAHB-
miMe ¢ WHTEPBAMOM B JecATHH THICHY JeT.

Ofuad cxema HCTODHHM BOSHMEHOBEHHSA H 3BONIMIHH MOMHHOMZOB H3o-
Gpaxxena Ha pucyHre 100. Ha mem BngHo, 4T0 AHHHE, BeOYIIHeé K CO-
BPEMEHHLIM YeN0BeKo00pAIHBIM 000ILAHAM B YeNOBeKY, DA3SeNHIHCE Go-
mee 6 maE ger Hasan. IIyTE PAEHTHA OT JHHBOTHOrO A0 YeJIOBEKA HE
Orin OpAMbBIM B ofE0IHAYHLIM. Heworopsie H3 npeflIecTEeHHHHKOB YeJ0-
BEKA He CMOMJIH erg ZaEepmeTe ¥ BeiMepaw. Jlnme opHoil meboasmofl
rpyhne JOHCTOPHYECKHX Mofeil passHTHe HHTE/JIEKTA, pPedd, COLHAML-
HEIX OTHOIIEHHN, TPYAOROH IeATelbHOCTH NOZBOJIHI0 HE TOABKO YCIew-
HO KUH[{}PFHPOBB.TB C np}"rnﬂﬂ ﬂpHMHTﬂMH, HO H JATh HAYAJO EDBPEHH}I'
HOMY YeTOBEUECTEY.
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@ 1. OxapaHTepHayiTe OKAMEHENLE OCTAHKH HeAHAOPTAALCKODD WeAoBe-
Kd, UTo BaM MIBECTHO O JEHIHM oTHX mogei? Kakono mx mecto
B 3BOJIOOHH Tenopewa’

& 3. Kakpe (axThl CEMAETENLRCTRYIOT O DLICOKOM DPASBHTHM HHTEIISHTA
KPOMARLOHIRET

#® 3. Kaxoll HOHTHHEHT MOMKHO CUHTATE NPAPOAHHON COBpeMEHHODO we-
aoeexa? Tlouwemy?

§ 66. daxkmopur IGOAOUUL HeAOEEKA

KauecTeeHHO® CcBOeOOpasHE IBOJKIHH YelOBRCKA 3AKMIONASTCH B TOM,
Wro 88 ABHMVIIHME CHIAMH ObOH He TONBKO DHONOMHYECKHE, HO H CO-
ILHATBEHEIE [IJBIC"I‘D]JE-L npHYeM HMeHHO nNocJejHHe HMeIH pPellawilese IHa-
'lBEHHE B HDpolecce CTAHOBJACHHA YefI0BEKA H NpOgOJHAamT HIrpaTeE BeXy-
HYH pOMh B DASEHTHH COEDEMEHHOTO Yel0BedecKOro obmecTsa.

Buonoruwgeckne GaxTophl 30M0ONAR uenoBeka. Yenoser, kak Jamobo
Apyrofi GHosornyeckHilt BWJ, DOABHICA HA 3eMIe B PeayibTATE BIAHMO-
CHAIAHHEOND JAefcTBHA GaKToOpOE IBOMKIHH EHBOTO Mupa. Kakxpwm e of-
j3oM ecTecTREHHRMA oThop cnocofScTROBAN JaKpeNNeHHI) Tex Mopdoio-
HYECKHX 0CODEHHOCTEH 9ef0BeKa, KOTODBIMH OH OTAMYAETCA OT Dammaii-
HIMX POACTEEHHHKOE CPeAH MHBOTHRIX?

OCHOBHBIMH NPHYMHAMH, JACTABHBIIHMH HEKOTAA JDEBECHBIX MHBOT-
HEIX TepefiTH K MHIHH HA 3eMIe, GEImH COEpaleHle I0Iany TpOomH-
“eCKHX JIeCOB, COOTBETCTBEHHOE YMeHBIIeHHe HKOpMOBOH Oashl M, KAk
CeCTEHe, YEDYOHeHHe pasMepob Tena. [lenmo B ToM, 9TO VBeIHYeHHe
PaMepoOBR TENA CONPOBOGHIASTCHA BOIDACTAHHEM BEED.J]HJ'I‘HHK, HO CHMEe-
UHEM OTHOCHTENBHEIX (T. €. HA eQHHHIY Macckl Tena) notpedHocTell B
nuie. Kpynoeble 3HBOTHBIE MOPYT NO3BOAMTL cefe DHTAHME MeHee Ha-
aopuiiHof numei. CoxkpalleHde ILIOMASH TPONHYECKHX JECOB VCHIIRIO
KOHKYpPeHIHI0 Mexmgy obespAHamu. PasHble BHAR NO-PasHOMY TOJOILTH
K pelIeHHId BCTABIIMX mepel HUMH npobiem. Hexoropeie Hayamiuch
GucTpo feraTt HA YeTHIPEX KOHEYHOCTAX H OCBOHJAH OTEPRITVIG MecT-
HoeTe (capanny). ITpmmepom cay:xar nasmasm. TopHanaM #x orpoMBas
(pU3NYECKAR MOUL MOSBOJHIIA OCTATBHCA B JECY, HAXOAACkE OPH 2TOM BHe
wonkypennHA. InMmnanse okasanues MeHee CHOSNHATHSHDOBAHHBIMH H3
Beex ueloperoobpasHeX obesesas. OHH MOryT J0BKO JA3HTH 00 JEDeBL-
AM M JOBOIBEHO ObleTpo GeraTe mo 3emiae. M TOABKO FrOMHHHIB PELTATH
BOTABIIME MEPE] HHME OpofMeMn] VHHRANBHEIM COOCODOM: OHH OCBONIH
nepeaBlenne Ha Oeyx Horax. Ilouemy aTor cnmocol DepelRH:KeHHA OKa-
BANCA I8 HEX BRITOIHBIMY

OpHEM H3 cOefeTBHI VBeAHMYeHHA DASMEDOE Tela ABIAETCH VATHHe-
HHE NPOTWDEHTSNBHOCTH HHIHH, MTO CONpOBOMOASTCA VIJHHEHHEM IIe-
puoga GepeMeHHOCTH H 3AMEQNeHHEM TeMNOoB DAasMHOMeHHA. ¥ uenope-
KooOpasHbpx obeshAH OJMH JeTeHBID poxgaerci paz B 5—6 ger. Ero
rfiesis B pesyabTATE HECUACTHOTO CHYYAA OKAZHEBASTCH O4YeHbL JOporoi
norepei aaa nonyaanud. JyHOrHM uenopBeroobpasueiM obeabaHaM yia-
aAock nabexars nofobuoll KpuTHYeckol cuTvanum. ToMHEHALE HaYYHIKCE
uaf0THTRCA OSHOBDEMEHHO O ABYX, TpeX, 4YeThipex meTeHsimax. Ho 1o
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noTpeforane GOABIIE BpeMEeHH, CHI M BHH-
MAHHA, KOTODLIE CAMKA HO/EHA Oblna yae-
AATE CHOSMY OOTOoMCTEY. (OHa BRIHYMISHA
OBLIA OTHAZATLCH OT MHOMHX Apyrax dopm
AKTHBHOCTH, B TOM YHCIE M OT MOMCKA IIH-
mH. ITHM sanuManHcs camiobl. OceoBosk-
JeHHe MepeiHHX HOHEYHOCTEH OT yHacTHa
B DepefBHIKeHHH NOIBOJIHIO CAMIAM IPH-
HOCHTE DOJIEINe MHINH AO8 CAMOK H OeTe-
HEIMEH. B caomuemeiicAs CHTYAILLHH Tepe-
JBHMEHHE HA YeTHIPEX KOHEUHOCTAX CTATO
HeHYV¥HBIM. HATNPOTHE, NPAMOXOMHIEHHE fa-
0 TOMMHHIAM PAL OPeHMYILECTE, CAMBIM
IHeHHBIM H3 HKOTODhRIX OKAZAAACE CHOYVCTH
2 MAH NeT BOSMOMKHOCTLE HAMOTOBNSHHSA
OpPYAHA TPYAA.

CouHanruele AKTOPE JIBOIHIIHH Ye10-
pexda. CoagaHHe H HCOOJLIOBAHHE OpYIHI
TPVAA MOBBICHIAD NPHCNOCOONEHHOCT ADER-
HEro uyegoBexa. C aroro MoMenTa Jmibie HA-
CAeACTEEHHBIE HAMEHEHHA B €r0 OpraHHaMe,
OKAZRIBABIIMECH [IOJIEIHBEIMH B OpYIHIHON
JeATENEHOCTH, SAKPeIUTANACE SCTECTEEHHEIM
oThopoM. JEMIIOIHOHHEM NpecipasoBaHmeM
OOABEPTANHCE MNEPpEIHHE KOHEYHOCTH. OCy-
AA M0 OKAMEHETOCTAM H OpYIHAM TPYAa,
MOCTENEHHO MeHAnach padodas DOIKIMH
PYEH, crnocod 3aXBATA, DOIOMEHNEe NMATLIER,
CHAO0BOE HANDAMeHHe. B TeXHoOMOIHH HAro-
TORJISHHA OPYARI COKPALATOCE YHCIO CHIE-
HLEIX VIADOE, VBEIHYHBANOCE KOIHUECTEO
MEJTKHX M TOUHBIX ABHMMeHHI KHCTH B Oafb-
eR, (QAKTOD CHABL CTAA VCTYOATH (QAKTODY
TOUHOCTH H JOBKOCTH.

CrejgcTEHeM HCNONBIOBRAHNA OPVIRE nmpH
pA3EeNEe TYII W NPHMOTORIeHHA A HA
OTHE CTANO YMEHRIICHHE HATPYIKH HA e
BaTeNLHEIH anoapar. Ha depeme uemoBexa
MOCTEMEHHO HMOUYE3NH T KOCTHBIE BBICTVIIBL,
K KOTOpbiM YV 0083bAH KPENATCH MOINHBIE
#epaTeIBHEE MBEIUNEL, Yepen cran Gonee
OKPYTABIM, HedHCTH — MeHee MACCHBHBIMH,
JHIEBOH OTAEN — BRIOPAMIeHALM (pac. 101).

Opyvaome Tpyoa MOMET OBITE COETAHO
TONBKG E TOM CHYYae, eclIH B Boobpame-
HHH ero CORIATeNd CKAANBMBASTCA MEBICIEH-
HEIE oDpaz ¥ OCOZHAHHAR [Oedk TPYIA.
TD}'.B.DHH.}I AeATENbHOCTE YeJIOBEKA NOMOTA-
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Ja PAIBMTHIO CHOCODHOCTH BOCHODOHSBOAMTE B YMEe CBASHEIE NpeNcTaBIe-
HHA O NpPeIMEeTAX H MAHHOVAADHAN ¢ HHMM.

[Mpeanochiakoi PAIBHTHH DeYH goseHd ObLA CAVEHTE JOCTATONHO
PAIEMTEIH MOS, NOSBOMHBIOHN YeloBeKY ACCONMHPOBATL pasHooGpasHLIe
HYKH M npegcrapiennd. Peur ofifsana cBOHM NpPOHCXOMIEHHEM NOIpA-
MARHKD H BHIOH3IMEHEHHE) DPARIHYHBIX ECTECTEEHHEIX 3IBVHOB (romocos
MHEOTHEX, HHCTHHHETHBHBIX KDHEOB <amoro uvenomexa). [Ipemmymecrea
CHOYMeHHA EDOEHI,QGTHII ¢ IOMOIIRRY pedeBbLIX CHIHAJIOB CTAHOBHMJIMCE Oue-
IEHLH b M. TpesHpoBka M NOAPAXKAHHE NeAAlM peub Bee Golee yneHOpAs-
AILHON M coBepIIeHHOH,

Takum obpasoM, OTIHYHTEARHEE OCOBEHHOOTH WEAOBEKA — MBIHDLTE-
HHe, pedb, CHoCODHOCTE K OpYAMHHOH AEATeNBHOCTH — BOSHHMKIH B XO-
A W HA OCHOBe ero Gmonmormveckoro passurua. Brnarogaps atuM ocoben-
HOCTAM YeMOBEHK HAYYHICH NPOTHEOCTOATE HeQNaronpHATHRIM BOageiicTt-
BUAM CpeAel B TAKOH Mepe, 4TO ero fJajbHefillee PasBHTHE CTANO
GNpejelaTHCA He CTONLKO GHoMorHueckHMH (axTopaMH, CKONBKC yMeHH-
M COSNABATE COBCPIIEHHBIE ODVIHA TPYVAA, YCTPDAHBATE HHIWIA, X001~
BATE NHINY, PASBOJHTE CHOT B BHIPALIMBATE chefobHble pacTenna., Pop-
MHDOBAHHE ITHX HABLIKOE NPOHCXOAHT OyTEM o6VHEHHA ¥ BOIMOMHO
TOABKO B VCAOBHAX HeJq0BEHecKOr) obumiecTea, T. €. B CONMAABHON cpe-
ne. Iloatomy opyamilnyio XeATelbHOCTH HapAny ¢ obNIecTBeHHBMIM oOpa-
HOM JKHIHH, Peubi0 M MEIIIEHHEM HASHBAKT CONHANBMEIMHE (DAKTODAME
aponnHe denoeexa. lleTn, BRIpOCINHE HIOAHPOBAHHO OT Jogeil, He yMe-
T MOBOPHTh, HE CNOCO0HBI K YMCTEEHHOH AeATelLHOCTH, K oDIIEHHW ©
Apyrimu amoaemi. Hx nposefeHue Goablle HaNOMHHAST NOBEIEHHE IKH-
BOTHBIX, CpefH KOTOPHX OHH OKASAAHCE BCHOPE NOCHe DOMISHHA.

PopMEpORAHNE UENOBEKA HEPAIPEIBHO CBASAHO © POpPMHPOBAHHEM -
Aopeyeckoro ofmectsa. JIpyruMe cloBaMH, AHTPOMOTeHE3 HeOTIEIMM OT
conHorenesa. Bmecre oHM cocTARNAIOT eAMHEE NpOLECt CTAHOBASHIA ue-
JOBEYecTBa — AHTRONOCOIHOMeHEe .

CoorHomenne GHOMOTHYECKHX H CONMHATBHBEIX (DaKTOPOE B 3BOIIOLHE
uenosera. Buosoruveckme (PAKTODEI HIDANH PEIUAKIIVIO POJNL HA DAH-
HHX aTanax ssomwonuH romuEng. [lourn ece oHR npojoamaior geilcTeo-
BATE B HacTO#mlee BpeMa. MyrTanmonnas ¥ xHoMOHHATHBHAS HIMeHYH-
BOCTE NOGAEMEHBAKT MEeHeTHYECKYI0 PasHOKAMECTBEHHOCTE YelIOBeYecTHA.
Konebanna uncrensocTH jmoaell Bo Bpems snmaemuil, Boitn cayuaiinsid
0BpasoM MeHSeT YACTOTHl MeHOB B NOOVIAANMAX venosexa. Ilepeumenes-
Hble (PAKTOPE COBMECTHO NOCTABIAIOT MATEPHAN AN# ECTECTEEHHOTO OT-
fiopa, KOTOpEIH geiicTBYeT HA BCeX CTANMAX PAIBHTHA tel0BEKA {BmGpa-
KOBHA TFaMeT ¢ XPOMOCOMHBIMH MepecTpOfKAME, MepPTBODOMR(IEHHS, Gec-
nnogHele Opaks, cMepTs ot Goseaned uoap.).

EnuucTEEHHBM GHOJOIHYECKHM (DAKTODOM, VTDATHEIONM CROE 3HAUE-
HHE B SBONHOHHE COBDEMeHHONO UeJ0BeKa, ABAAETCA HsonaoHa. B ano-
XY COBEDINEHHEIX TeXHHYECKHX CPEICTE NepDefBHiXeHMA DOCTOAHHAA MH-
rPpALHA J0O0ell OPHBEJA K TOMY, YTO ODOYTH He OCTAJNOCH TeHETHUECKH
HIOIHPOBAHHEIX TPYNN HAaceleHHA.

da nmocaegame 40 Tee. ner (pHanveckwit ofnME Togedl mouTH He M-
menuncAa. Ho a70 ve ooHAYAST NpPeKPAINeHHA JBONIOUHH Yel0BEKA KAK
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fHonorHYecKors BEga. CHeIyeT IaMeTHTER, uyro 40 Teic. Jder — aTo wer
ro anmes 2% oT BpeMeHH CYIISCTEOBAHHA YeloBeHecKOoro pofa. ¥iaouwrn
MOponOTHYecKHe HIMEHEHHS Yel0BeKA 34 CToJE KOPOTERH B reoiorn
HeCKOM MAacmTabe OTPEIOK BPEMEHH HPAHHE CO0GHHO.

Ilo mepe craHOBIEHHA YeN0BEYECKOrD OOIIECTEAS BOZHHKAA ocoban dquip-
MA CBAZN MEMEIY NOKOJeHHAMH B BHIS NPEeMOTESHHOOTH MATEDHANLHOI
H IVXOBHOH EVARTYPEL. [Io ananoruu ¢ cHeTeMol HACTEOOBAHHA TeHEeTH-
qeckoH HHEQOPMAOHH MOMHO TOBODHTE O CHCTEME HACTEJOBAHHA HyJhL-
rypuoill mEGopMamuH. Hx oramuma saxnwualored Boeaeagviomesm. ewne
THUECKAA HHPOPMAUMA OepefaeTcd oT poguTeiei K noroMmeam, Hyiaeryp-
HaA HHpOpMATHA QOCTYIHA TI000MY YyenoBeRy. CMepTE HeloReKRa MPHBOJHT
K. DesBO3BDATHOMY HCUEHOBEHHN) VHHMEKANBHOH KOMOHHAIMM ero TreHon.
Hanporre, onelT, HAKOOJAEHHBIH UeJI0BEKOM, BIAHEBAeTCA B oblguenoBeue-
CEYID HYARTYPY. HakoHeI, CKOPOCTE PACHPOCTDAHEHHA KYVIBTYDHOH MHi-
hopManH ropaazge Oo0JbLUIE CKOPOCTH NepegaiH TeHeTHUecKol HHdopMa-
IHH. GHEEETHHEM YHATAHHBIX pE.SJ'IH'THI‘-'[ ABINHETCH TO, WTO tUBp-EMEI-IHhIﬁ
HeMOEEK HKAK COIHANBHOE CYLIECTEC pPA3ZBHEAETCA TFOpasmno ﬁb.lﬂTpEE, Hem
KAK CYIECTED OHOMOIHYECKOES.

B xoae sponmouMH deloBel npHobpen peanuaiimes npersyinectso. On
HAYVYHMACA NOIEPHCHEBATE FADMOHHE) MEMIY CBONM HEHaMeHANIHMCH Te-
J0M W HaMeHAWDEeHRcHE npupogod. B oToM sakamdaeTed KAYSCTEEHHOC
ceroeobpasHe IBOJIFMMHE Yel0BeKa.

Yenopeweckne pacel. B COBpEMEHHOM 4eN0BEYMECTHE BLIAEJAANT TPH
OCHOBHBEIE PACHID EPOREOUTHYN, MOHZONOGUIHYW W 3K8AMOPULTBHIK)
{ Hezpo-ascmpanouduy ). Pacer — 2370 GoAbluMe rpynoel JOgel, oTaH-
HAIIHECAd HeKOTOPRIMH @ BHEIITHHMHE NPH3IHAKAME, TAaKHMH, Kak LBer
KOMH, VA3 0 BOMOC, opMa BOJOC, 4eprhl JAHOA. DOopMHPOBAHHK paco-
BbIX [PHIHAKOB cOocoOCTEOBANO TO, YTO PACCENEHHE YeJ0BEKA Ho JeM-
ae 100—10 Teie. ner HA3A] NPOXOAHIO0 HEMHOTOMHCISHHEIMH TRYINAMH,
COCTABMABIIMMHE HefOABIIYVI) YACTh HCXOAHOH MOOYIANMH. JTO DPHEOIH-
o K TOMY, WTO BHOBL ODPASOBABUIMECH HIOMHPOBAHHBIE IODVIIALHH OT-
THYANHCE APYT OT JADYra KOHISHTPALHAME TeX HIHM HHBX redoR. Tak
KAK HAapOAOHaceJeHHe JeMJAH B TedeHHe 3Toro nepHoja ObLIO0 OUEeHB He-
BeMHKO (He Gomee 3 MAH wefgoser 15 Teic. ner Hasan), sHobBh obpaso-
BARIIHECA MONYJAALHH B PAsHEIX YWACTAX CEETA PAIBHEAJIHCH HIOJIHPOBAH-
HO ApYr OT gpPYTA.

B pAsHBIX KAMMATHYECHKHX VCIOBHAX 0 JeiicTEHEM eCTecTREHHOMD
oTiopa HA OCHOBE OTJAHYAKMIHNXCA FeHcpoHEIOB COpMHPOBATHCE Xapak-
TEepHEE BHEIHNe HepThl HefoBedecknx pac. OgHAKO 3TO He OPHBEIO K
o0pAZOBAHHK DAZHBIX BHIOE, H NPEICTABMTeNSH BCEX DAC OTHOCAT K
oJHOMY OHOMOTHYECKOMY BHAY — Yenoper pasysmuasiii. ITo coocofmocTi
K NOIHAHHID, H TPYIoBROH JAeATeJbHOCTH, TBODUECHHM chocolHOCTAM Boe
pachl OAHHAKOBEIL. B HACTOAILES: BpeMA PACOBLIE NDPH3HAKH He ABJAHAHT-
oA OpHCNOCODHTENEHEIMM. YEBeIHYeHHe HApPOJOHACENeHHA, PeIK0e CHHMH-
HHE YPOBHA HIOMALMH OONVIANHE, NOCTeIeHHOE HCYeIHOBEHHE PACOBBIX,
FTHHYSCKHX H DPETHIHOIHBX DpeIpaccylKoB OPHBOOAT K PasMEIBAHWIO
MeMpacoBhx pasianuui. ITo-suaumMoMy, B GVIVIIEM 5TH DASTHYHA DOJIHC
HEl HCYE3HYTH.
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1.
2.
a.

YUro noapasyMenarT 004 OHONOTHYeCKHMMH M CONMATLHEIME daK-
TOPAME 3BOMIONMHH 4YenoBera’

AHTPONOTEHE: HEOTABNHM OT colporedess. OGOCHVITE 5TO VTBEDH:
AeHHE,

Ha KOHEpETHHIX NPHMEpaX NOKA8MHTE, UTO VEHEANBHBE GHOIOTH-
weckie GopMbl (Kapod, GeccnopHo, ABARETCH WeI0BeK) MOTYT dqop-
MHPOBATHCA B PEIVABTATE NefcTeHA O0bLMULIX OHOIOTHYeCcKHX ak-
TOPOR.

logpoaa wrord obCYIKACHHK BOIMOMHEIX COGCODOB DAIBHTHA He-
MOBEKA H3 HeROTOpOH Husmed (opmsr, . [lapewr B cRoell KEw-
re sllpomcxoxgenie wenosexa ¥ OOJ0BOH oTOOps CAENAN BRIEOA,
UTO «HMEIOWIHECH ¥ 4YeioBeka (HINYecKHe NpHIHakH nprobpere-
BBl B PEIVABTATE NeICTEHA SCTECTESHHOIO OTOOPA, a4 HEHOTODLIE -
noaoeero oroopas. lepoor Aprafis 3aMeTHA, 9T E OEIOM €00
FAHH3ANHEA YeNOBERA OTHJAOHHIACE OT OPraHHIALHH JHHBOTHLIX B
cTopody Doasme duanveckol GecOoMOIHOCTH M caabocTH — YH-
AoHeHHE, KOTODOE H3I Beex APYPHX BOeTO MOHLIIE MOMCHO TRHITH-
CHTE BCTECTEEHHOMY oTOOopys. [lapsmm OaecTAmle BRINIEN W3 2TOM
CHTYAINN. A 970 0Ll OTHETHAM BEl ¢ DOGHINHA COBPEMEHHBIX ZHA-
HEH 00 JBOTIUHE YeloBeKrat

. Mpoponmaeres O SBOIIOIHA 9YeI0BEKA HAH OHOTOPHUECHOTO BH

Aa? Kax Bl cH4MTARTE, OCTAHETCH JAH YelOBEK PAIYMHLIE eIHHEM
BHAOMT

. TIpweenTe opuMepsl, AOKAILBAIHEE, 9TO KYJALTYPHOE pPAasBHTHE

WeJOREYECTRA  HALT rOpAInG ﬁhlch@E. gen Ouonormgeckos, ITome-
My ?

OCHOBbI 3KOJOMM

TFnasa XV. SKOCHCTEMBI

§ 67. Ipedmem axonozuu.
IKonozuvecKUe pakmopst cpedut

Muprle OPraEMaMBl H HX HEXHBOE OKDYVIKEHHME HEDASDRIBHO CBAIAHLI
JpYr ¢ ApYVTOM M HAXOMNATCA B NOCTOAHHOM B3aumojefcrTemmn. CoBMect-
HO MHBYIIHE OPTadH3IMEl DARIHYHEIX BHA0B OOMEHHBANTCH BEIIECTEOM W
aHeprued mesny coboll B orpymanmeidl nx Quazmveckoll cpenoi. Dra
COTh BELIECTBEHHO-SHEPreTHUYECKHY BIANMOCEAZCH OFLeAHHAST MHBLI
OPrAHH3MBL H OKDYHAKIIYID HXI CPEIY B CIOHHBEE IKOA0ZHNECKUE Cuc
eMbLE.

Mpegmer axoJorEm. Jxoreuda (0T rped. «ofigocs — KEIRmME, yhe-
WHIIE H «M0T0Cs — HAYKA) — 9T0 HAVHA O BIAMMOOTHOLIEHHAX MHBEIX
OPrafgu3aMoB | cpeasl MX ODHTAHHA. JKOJOIHA 3aHHMAETCH OTHENBLHLIMK
GeofaMH, MOOVIALHAMHE (COCTOAMMME H3 ocobell omHoro emaa), coobme-
CTBAMHE (COCTOAIIMME M3 Domyaanmid) H sxocHeTeMaMy (BEIHOUANIIHMK
coolIEecTEa W OKPYRAIOIVES HX Ccpeayv). DKOoTorH HaydaloT, Kak cpegs
RAMAEST HA MHBLIE OPrAaHHAMEI H KAK OPTAHHIME BO3ZeHCTBYIOT Ha cpe-
Ay, Hecnegys NONyAAONM, SKOJMONH PEMIAKT BOTNPOCE! of OTAENRHBIX BH-
Aax, o0 yeToHYHBBIX M3MEHeHHAX M KOoNefaHHAX YHCIEHHOCTH NOTYJIH-
uuii. [Ipr uayueHnn coobL{ECTE PACCMATPHBAGTCA HMX COCTAR HMAH CTPYH-
TYVDPA, A TAKKEe NPOXOMIAeHHe vepe: coo0lIeCTBA SHEPrHuH H BEIIScTRA,
T. €. TO, YTO HASRIBAIOT (PUMKYLOHUPOSAHUEM coolugecms.

JROMOTHA IAHHMAST IHAYHTEILHOE MEcTO cpeil ApYrHx Guonormuec-
KHX AHCUMOIHE H CEBAZAHA ¢ DeHeTHKOH, BOIIHOHHBIM YYeHHEeM, 3To-
gordedt (HAVEOH O NoOBeIeHHH), (HIHOIOrHeil,

Camasg TecHAd CBASE CYIMECTBYET MeMAy sxonorseii » Teopueii apo-
Awuun. Brarogapa ecrecTBeHHOMY 0TOODY B OpOOECcCe HCTOPHYECKOTD
PAIBHTHA OPrAHNYECKOrMe MHDA OCTABANHCE JHIIE TE BHJK, TOOYIALNH
H cooDIIecTEA, KOTODhIe B Dopblie 3a CYVINECTBOBAHHME BRIMKHBANM W NPH-
cnocabIHBATHCE K MeHARIeNes cpeje obMTaHMA.

IlonAaTHe +3KOMOTHAs PACTPOCTPAHEHO O4eHb mHpoxo. [log swonorm-
eil B OOABRINIHHCTBE CAVHAER NOHHEMAKT JAboe BIAMMOAEHCTBHE Yel0BEHA
M OPHPOAL HAIH, YAlle BCero, YXYAIIEHHe KAUMECTEA OKDYMHAKIeH Hac
cpeisl, BRIABAHHOE XO3AHCTBEHHONW NeATeNLHOCTEIO. B 3ToM cMblcie aKo-
NOTHA KACASTCH KAMOOTD HI YASHOB o0IecTRa,

JKONOrHA, NOHHMAEMAA KAE KATECTEO OKPVIKAOIIeH cpegwi, Boageif-
CTEYET HA JKOHOMHKEY H ONpPefelfeTcA e, BTOPraeTcA B CONHANLHYK)
HH3IHE, BIHAST HA BHYTPEHHIOK M BHEIITHIONW DOJAHTHKY TOCYJAPCTE W
JABMCHT OT NONHTHKH,
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B obmecrse pacrer DecnoxoiCTEO DO NOBOAY YXYAIIAKINETOCH COCTO-
IS OKPYIHAKMEHR cpegkl ¥ HAUHHAET (OPMHDOBATLECH YYBCTEO OTBET-
CIBCHHOCTH 38 COCTOAHHE NOPHPOOHEIX CHCTEM SeMan. Ixoaozuueckoe
MLUMACHEE, T. @, AHANMI BOEX NPHHHMAEMBIX XO3ANCTBEHHBIX peIeHH
©OTHNMKH 3PEHHA COXPDAHEHHA M VAVUINEHHHA KAYECTBA OKDYMAaoIed cpe-
n, eranlo abcoJTHO HeobDXOAMMbIM OpH paspaloTHe AOBIX OPOEKTOB
oenoeHEA W npeobpajopaHEE TeppHTOpHii.

Oronoraveckne gaTopel [Iprpoga, B xoTopoil ofpTaeTr mHBOE op-
MM, ABIAeTCA cpedoll ezo ofumanud. ORPYMAIINE YOIOBRHA MHOMO-
ofpiiiel B MaMeHudBEsl. He Bee (hakTopsl cpefkl ¢ ofHHakoBoH cHI0i
ROBACHCTEYENT HA JHBLIE OPraHAsMbl. 0o mMoryT OLITE HeoDXOo ML
U OpPraHAEMOoB, apyrie, Haofopor, BPeIHB; eCTh TAKHE, HOTORBIE BO-
anne GeapasaMYaHEbl 4aA HHX., DPaKTopsl Cpegbl, KOTODBIE BO3OEHCTBYIOT
I OpraEdaM, HasbIBAKT IKN0A0ZUYECKUMNL mxmﬂpﬂmu.

o NpoHCXKABHND W XAPAKTEDY JAeiCTEMHA BCE IKONOrMYMeCKHe (Qak-
TopL PASAENAKT HA afuomuyeckue, T. €. pAKTOPEl HeopraHw4deckoil (He-
Hwnnoil) cpeisl, H SUOMUNECKUS, CBASAHALIE ¢ BAHAHHEM MHHBLIX CYVIIECTE.
Jrn pARTOPRl NMOSPASTETANT HA PAJ YACTHRIX (AKTOPOR.

dxenornueckne GAKTORb

rrama

ParToph
afHOTHIECKHE OHOTHYECKHE
CueT, TEMOEPATYDA, BAATA, BeTED, Banappe pacTendii HA APYIHX €8
WERIVE, JABISHHE, TEeHeHHA, A0Ar0TA | HOB OHOLEHOIA
ANH H T, I
MexaHHYecKHA COCTAR MOYBR, ©of Bamuaune MUBOTHRX HA APVIAX

NN POHBUABMOCTE B BEITANEMEOCTH
Cayiepanie B MOYMBE HAH BOJE BMIe-
MeNTOR IHTAHMA, TA3OBLIA COCTARB, CO-

yiaenos GHOLenesa
AHTPONOrEHHEIE (PAKTOPLI, BOIHH-
KAKIIHE B DEFYILTATE AeATeNAbHO-

APIETE BOSEL, eCTeCTBEHHBIL GO pa- | oTH yenoBeKA, HANPHMEp BROpPOCH
JUMEIKTHEHOCTH THHEMRY METAJNIOR, pMIIDHFH-ﬂ“JIﬂB

Buosiornuecknii onTamyM. YacTo B npupoae ORBART TAK, 4YTO OJHH
SOrHHecKHe (PAKTOPE HAXOIATCA B Mao0Hann (HanpuMep, BOgA M CBET),
oo Apyrde (HanpuMep, A207T) — B HEAOCTATOUHEIX HognuecTBax. Paxto-
[Hd, CHHHEGAKINHE MHAIHecnocoDHOCTE OPraHHaMa, HAZMBAKT O02DOHUYLE0-
wiguary. Hanpusep, pyusepas Qopens HHBET B BOJe ¢ cOofepisaHden
wueaopoga He smenee 2 umr/n. [lpH cogepsaEM® B BOge KHCIODOZA Me-
wedr 1,6 mr/a gopens rudeer. Kucmopon — orpaHHyuHBAIMHE QarTop
JLNA hopenH.,

OrpaHHaHBAIIHM DAKTODOM MOMKET OLITH HE TOALKO Ero HegocTa-
oK, HO W H3dbpiTOK. Temno, Hanpumep, HeODXOAHMO BCEM PACTEHHAM.
Ouuako ecnl OpOIOTHMHATENBHOE BPEMA JeTOM CTOHT BRICOKAR TeMOepa-
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TYpa, TO DACTEHHA JNAXNEe NDH yaﬂamnenuoi& MoYyBe MOUYT NOCTPAJATL Wi
A OMHOTOE JTHCTREE,

CrenopaTensHO, AOA KAMXA0T0 OPTAHHIMA CYIIECTEYET HAMGOASE 11|
XOJAILEe coveTaHMe A0HOTHUeCKHX H OHOTHYMECKHX (DaKTOpPOB, ONTHMILIIL:
HOE 8 ere POCTa, PASBHTHA M pasmHomenua. Hawnyuimee couernnme
VEJNOBHH HAZRIBAKT OUOTOZUNECKUM ORITLMEYMO0M.

Briapaenne GHONOTHYECKODO ONTHMYMA, SHAHHE SAKOHOMEDHOUTEH Win-
UMOAelcTEHA JKOA0rHYecKiX PAKTOPOE HMenT 00AbIIoe NDAHTHMeCo:
sHAYeHHe, YMelo MoJaepEHEAd OOTHMAJIBHEIE YVCIOEHA HHIHEIeHATEN-
HOCTH CeNLCHONO3ANCTEEHHEIN PﬂGTEHHﬁ H BMHBOTHBIX, MOMMHO INOBBIINNTI
X TPOIYETHARHOCTE.

[MpucnocodieHHOCTE OPralMsMoE K cpege oburanma. B npouecce duu-
MWUHH OPraHAEMB DIPHCHOCODHIHCE K KOHEPETHEIM VCIOBHAM Cpegsl obn-
TAHUA. ¥ HHX BRPAGOTAIHCE CHENHANLHEIE TPHCOOCOOIEHHA, MOIBOJSAN-
nmpe  H3teraTh MAH OpPeoaoeTh AelcTBHe HeQMaronpuaTHOro QarTop.
lHanpusep, pacTeHHA OVCTEIHH MOPYVT DEPEHOCHTL OANTEIBHYIO 34CYXYy,
TAK KaK OHM 00JafanT DASNMYHBIMH npucnocofieHBaME K gobbiBaHHIO
ROALL B YMeHBINEHHN Henaperud. OfHM pacTeHHA HMeloT raybokde o
PASBCTRJICHILIE KOPHEBEIE cHeTeMbl, Gonee SMPeKTHBHO MOTIOLUIARILLHC
BOAY, APYrHe (HANPHMEep, KAKTYCH) HAKATIHBAINT BEOIY B TRAHAX. ¥ He-
KOTOPEIX PACTEHMH JHCTEA HMEIOT BOCKOBOI HAJNET M MOITOMY MEeHbUI
MenapApT Biaary. B cyxoil ce30H MHOIHE DACTEHHA VMEHBIDAKT JIHCTO-
BYHY MOBEPXHOCTE, 8 OTIAENBHEIE KYCTAPHHEM COPACBIBAKIOT BCE JHCTBH M
Jae neasle peTEH. Yem Menbue AHCTBRH, TEM MEHLIIE HCIAPDEHHE W TEM
MeHbIle HAJ0 BOABL, STO0B BRIMHTE B MHADY H 3acCyXy.

XapagTepHad €epra npucnocobAeHnl OPraHMaMoE — OOCeTeHHe B Ta-
KOl cpege, roe VeIoBHHE A SKHIHeOeATeNbHOCTH ONHMe BCEID K WX
GHOMOrHYecKoMY onTHMyMY. OpraEMaMel Beerjga NpucnocalinBaTcH Ko
BCEMY KOMILTEKCY SHOMOTHYECKHX (AKTOROE, 4 He K OJHOMY HAKOMY-
nubo tharTopy.

@ 1. Kaxkyw poas pasnnunsle abuoredeckse (QaxTopkl (TeMOepaTypa,
BIAMHOCTE) MIPAIOT B JHMIHH BBICIIMX pAcCTeHHMH M JKHBOTHBIXY

| 2. HPHBEH!"[TE‘ TPHMeDE HCMOARIOBAHNA Y TOBEHOM EHHHH'E‘I 0 B3IAH-
MOOTHOIIEHHAX OPrafHMiMoB B cpoeil NpagkTHYecKod IeATeIbHoCTH.

e 3. [Ipueegute npaMepsl GHOAOrHYECKOTO ONTHMYMA I8 HIBECTHRIX
BAM PACTeHHI, MMHBOTHBIX, rpRbob.

» 4. OGBACHHTE, KAK HIMEHEHHA SKOAOIHUYECHOrD QaKTopa BAHAKT A
VPOsa.

§ 68. Baaumodeicmeue nonyaayuil pasnelx sudos

B npupoge cyUecTBYIT CHAMHEHBIE H OYeHb PASHBIE CEA3H MEXLY 10-
NyNANHAME, TAK KaK BCe OHH BCTYVIIAKOT B Teé HIH HHBIE NHIOIEBLIE H
TEPPHTOPHAIBHEE BIAMMOOTHOINEHMA, HepsanmMogeHoTBYIOMIME  HONYIH-
HHA ¥ BHAOB B cOODIECTEBE HeT.

Koaxypenuua. fipienne KOHEYDEHIMH MBI yie pasbApais, ToOBOPH O
ecrecTeeHHoM othope (em. § 47). Tonynanun, npHHEAIISMADIHEe K pag-
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HIM BHAAM, MOIYT KOHEYPHPOBATH Mexay coboll 3a mMSHEHHLIE pecyp-
Gl BOAY M oOMOly, yOe:xHINA, MecTa KJAAAKH AHL M T. 1. KoHkypeHmns
MEHHEAET B TOM CAYYAS, 2CNH DASAUYHBIE BHEIL ODJIATAKT cXOTHBIMU
NmpeSHOCMAMI B VCIOBHAX MHIHM, nuile, npocrpaderse. Taxue orTuo-
menuA, yreetaiine oba Buaa, BOIHHKAIOT, HATIPHMED, Meskiy KYJIBTYVP-
HEIMH DACTEHHAMH W copHAkamH. KonrypeHuus npoasnAeTes Tem pea-
e, e Gonee cxofHBl NOTPe0HOCTH B3AMMOOEHCTEVIONINX EHoR. B pe-
AVALTATE KOHKYDPEHIIHH HANMeHee NPHCIocolIeHHEBIE OPraHHaM el TOruawoT,

Xumungecteo. CBAIE MePTER M XHIIHHEA — OIHA H3 CAMBIY Tee-
X M pacnpocTpAHEeHHEIX cBazeil B coolmecTre, XuuHuyecmeaos HASLI-
BIHOT TARHE OTHOIMEHHS, NPH KOTOPRIX 0co0H OJHOTO BHAA NOBJAKT 0CO-
oedi apyroro. Hanpumep, pacTHTeIbHOAIHBIX HACEKOMBIX MOBMAIDT XMHLIL-
HEE HACEKOMBIE (XHILHBIE OCBEI, SKYEH, wmypasen). Melkux XHIQEEIX
HCCROMBIX NORTAKT KPYVOEBIE (MYPABRHHBIH JEE NOSJAET MYPABLEE).

KHNHHYECTED BOSMOMHO HE TONLKO MEMAY JEHDOTHEIMH, HO H MEH-
AY MHBOTHBRIMH B pacrenmAmu. Taw, HaceRomoafHble pacTeHns (Hampmu-
Mip, POCAHKA). ABTAIOTCA XHIMHMKAMH 00 OTHOMIEHMI ¥ HACEKOMBIM.

J':HIIJ,HH'L:I:EI‘.:TBD NPAKTHYECHKH HHEKONA He MNPpHBOAHT K MOTHOMY HC-
TpebaeHD Hepreel. Bonkn, manpumep, emerogso yGMeanT aHms 25%
oaeniei. TIpubaHsHTe bH0 TAKYIO e BEJIHYHHY HMeeT NPHPOCT MONYAA-
MY OJeHel B PeaVALTATE DAIMBOMEHIN.

Xumpukn, #Herpefaas Hanbonee ocnafiennsix ocobeil, mogmepmcmpa-
WIT COCTAR H YHCNEHHOCTh NOMYJAANMH Ha ONTHMAABHOM YposHe. B pe-
AVALTATE BIAMMOCBA3M XHIUIHHK — JMepPTBEA B NOPHDOAE OCVIECTBAAETCH
CeTCCTEEHHBLE oTGop,

lMapaswruam. Hapasumusm — taxan fopMa cBASH DONVAALHE, IpH
KOTOPOH napasuTt noaydaer HeolXOHMBIE MHTATEILHEIE BRILECTEBA OT Op-
rANMEMa XO03AHHA, NPHHOCA eMy o0blMHO Bpe], HO He BLIGEIBAA HeMe-
AeHHOE rafend. CMeprs Xo03AHHA npuBena OB W K rHbeIn napasuTa.
(‘OBMECTHAA JBOJIOIMA NAPA3HTA M XO3AHHA BHPabOTAJA HEKOTOpOe pas-
IR e ME‘?HJI}" ITHMH ﬂprEHHSMﬂMHf npH coxpaHeHHHA KOTOPOrO BREIHLH-
wnoT 06a. A BOT HOBbIE NAPASHTE! BEIZRIBAKT OGBIUNO PE3KOE CHHMHENHEe
SHCTEHHOCTH HIH Jase radeilb NONYAAINHH XO03AeB. HaanMEp, AMEpPH-
IUHCKEH KAamTaH o0MTan B ropHeX necaX Ceseproil AMepHKH, HMen
CBOMX NAPAZHTOB W BJArONONYYHO © HHMH cocyiectsosan. Ilpomapacras-
muii 8 KHrae kamrtan Tome MMes CBOMX DApA3HTOB, B TOM WHCIE A~
PUSHTHYECKHE rpub, nopascammuii xopy gepemkerR. Jror rpui CAVHANED
w 1904 r. 6mn sapesen B CIIA. IlonyaAnmME aMepHKAHCKOrO KAINTAHA
CIAEAIHCE HEYCTOHUHMBBIMHE K HOBOMY napasuty, u k 1952 r. Bee xpyn-
HLe JepeBbid Dordbiam.

Mapasuramn Moryr OblTh TpHOBL, SKHROTHBIE, DACTEHHA., PacTeHHA-
PEAHTE HCOOIBIVIOT B KAYECTBE XOIASR JAPYIHe pacTeHHA. THmHuHbI-
MH PACTEHHAMH-NADAIHTAMH HABIAKTCA DOBMAMEA, sapazuxa ® ap. Ilo-
PHJIHKA, HANDHMED, DOYTH MOAHOCTBI JHIMeHA cnocobHooTH k QoToCHH-
TRy H BCe HEGEIKDJIHMI:IE Eﬁ NMHTATENLHEIE BeIIleCTHA noay4yaeT OoT Xo-
GHHHA.

CuminoTHueckHe cBaA3M oprammamoB. CumOuosoM HAILIBAKT TAKYI}
(opMy cymecTROBAHMA NONVAAUMI, OpH Koropoll Basmamil B HIBTE-
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HAST MOABLIY M3 CBASH C ApyruM BHaoM. IIpumepoM cHMOHO3A ABIAKT
el A30THHECHPYIOOIHE KIVOeHbKOBLe DAKTeDHH, KOTOpLIe cHAGMAWT pac-
TeHHA OPTAHMMEeCKHM A30TOM, NOAV4ad orT HEx caxapa. Jlnmafunxw
oro cHMOBoa rpuba u epogopocneii. Bomopocnw cuabsasor rpub caxapo-
MH M NOAyHaKT o7 rpria MHHEDANBRHEIE COMH, KOTODBIE TOT H3BJIEKALT
Hi ApeRecHHE!, NOPOJAL, MOUYER M Ap.

OprafuaMel, BXOAANHE B cHMOHMOZ, HACTOJNBKO HpHenocobieHHl K cod-
MECTHOMY CYIIECTEOBAHHID, WTO YACTO HE MOTYT MHTh CAMOCTOATENLHO,
i ECNH HEKOTODEE CHMOHOHTBL JKMBYT OTIAEALHO, TO HE BEAEPMEHBAKT
KOHKVDEHOHH © ADYTHMH BHIAMH.

CamMile pasiHuHBIE BIAMMOOTHOIIEHHWH W WYX COBOKVIHOCTEL TIDHBOAHT
ik HOHEYHOM cuerTe K ofecnevMeHHI NPOJOKeHHS SHHIHH CcooDlLIecTBa.

# 1. B uem sagA0YaETCH CYIIHOCTE AEACHHA KoHEYpenunH?! Kakxosa cro
OHOJIOrHMECKAA oSBT

» 2, TlpHBeguTe DpHMEPH KOHKYDEHUIHMM MEXIY OPAHMIMAME BALIeH
MECTHOCTH.

» 3. Kawoe Snonoradeckoe SHATEHHEe B NPHPOLE HMEKT BIAHMOOTHOLILE-
HHA MEEIY XHIDHHEOM B HepTeoR?

> 4. ITovemy B Opomecce BOTIOIHE BOSHHEAH CHMOHOTHUECKHE Baan-

MOOTHOINEHEA CIDI'HHH-'\H\‘IDE?
* 5. K KaksM nocAescTBHAM MOMKeT NPHBECTH MMOMHOS VHHUTOHEHHE

XMmENKos B coobmectee?

§ 69. Coobwecmaa. Ixocucmemst

IlopatHe o coobmecTRe W sxocHereme. [pynma nmonyasanMi pasHBIX
RHOB, HACEANAKLAA ONpPEIeleHHYI TeppHTOpHio, ofpasver coofugecnan,
llpegcrapnenne o mwoboMm napgmadTe B nepsyw oudepeik CBA3LIBAGTCA C
ero pactHTensHoCTEK. TyeEApa, Taiira, AHCTODANHBIE Jeca, JYra, CTENH,
NVCTHIHH COCTOAT H3 PasHOODDASHBIX DPACTHTEABHRIX coobmpecTs. Bepeao-
BhIE Jeca OTAHuAKTeA oT AYGpPABR He TOJLKO APeBECHBIM COCTABOM, HO M
NOOJIECKOM H TpaBiAHeM mokpoeRoM. Kaxggoe pacTHTensHOe coobiecTso
HAceaeHO CBOHCTBeHHBIMM eMy CODE-'!'IJ-IEGTE-HMH HHBOTHBIX, I'PHEGB H MHE-
POOpPraEHIMOR.

Bee coobliecTea pacTeHHH, MMHBOTHBIX, MHEpPOODTAHHaMoR, rpuios Ha-
XOAATCH B TECHEHINSH CBAIH APYVr ¢ APYroM, cOosfiaBasd HepasphIBHVED CH-
cTeMy EIAHMOJAeHCTEVIOIIMX ODPTAHM3MOE M HX NONVAANHE — Ouoyenod,
KOTOPEII Takdke HasbBawT coofuecmeonm. Momuo BHAennTs coobmect-
Ba Jboro pasMepa m yposns. Hanpumep, B coofmecTee cTemeit — co-
oflIecTBO AVIOBRIX cTemell, a B HeM — coolIlNecTBa pacTeHHE, NOaBO-
HOMHBIX # OSCHO3BOHOYMHBIN MHUBOTHRIX, MHKPOOPraHHIMOEB.

Cpega H coolllecTBO, A TAKKEe uNeHsl coobmiecTEa mexgy coboit ob-
MEHHBAIDTCH BEIISCTBAMME M SHEPrHel: MHUBBe OPraHMaME H2 CPeabl HIH
APYT OT APYTA NONVYAKT BEIISCTBA M SHEPrME H BOIBpAnialOT HX of-
pPATHO B OKpYMalmyl cpegy. Baarogaps stusm nponeccam ofmens, op-
raHHI0OBEAHHEIM B BHIE NOTOKA 3HEPrdH H KPYTOBODOTA BemmecTn, cool-
wectso (GHOIEHOE) M OKDVHAKILAA €ro Cpela NpeAcTaBIAlT cobol He-
pPaspeIBHOS SQHHCTEO, OJHY CAMKHYID CHCTEMY. Taryo cHCTEMY HashlHHKT
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akOCUCTeMOn UIH fuozeoyeno-
dom (pue. 102). B nocnegmes
BPEMA TePMHH +3KOCHCTEMEA*
yoorpeligeTcs vange.,

PVHKIHOHANBHBIE TIPYINB
OpraEnamon B coobuecrse. Jlo-
Goe  cooBOIeCTRO COCTOMT M3
COBOKVIHOCTH ORTaHH3MORB, KO-
TOPEIE M0 THIV OHTAHHA MOMN-
HO pAsIefHTE HA TpH GVHE-
MHOHAIBHBIE FPYINEL. JeICHLIE
pacTeHA — apToTpodel. OHHB
coocoiHBl AKKYMYJIHPOBATD
COMTHEYMHYH SHepriid B nNpoiec-
ce (POTOCHHTEIA H CHHTEIHpO-
BATH OPrAHHYECKHEe BeINecTBA.
ARTOTpOHEL aTo Rpodyyen-
e, T. 8. Apousseduniean op-
FAHHYECKOrD BELIECTEA, HEpEaf
PYHENHMOHATBHAR TIDYVIONA Op-
rapnaMoR GHONeHO3A.

Jwboe cooliiecTro BEIK-
yaeT B cefa TaKkme reteporpod-
HEIE OPTraHHUEMbL, KOTOPEIM 118
MHTAHHA HeoOXOIHMEL VHIe I'o-
TOBBIE OPrAHHYECKHE BelecT-
pa. PasauuamT QBe CPYNOEL Te-
repoTpoios: KOKCYMEHTB,
WM nompedumenu, U pedyuyen-
met, T. e. paspyuwnmenu. K
KOHCYMEHTAM OTHOCAT KHBOT-
HEIX. TpapoagHele MHBOTHRIE
VOOTREONAIT PACTHTEILHVIO

OHIOY, 4 MIOTOATHLIE — ¥HCH-
BOTHYI0. K penyoeHTaM oTHo-
CAT MHKPOOPraHUSMBl — Oax-

TEPHH H MHEPOCKOIHYECKHEe
rpubsl. PeavieHTs pasnaraioT
BRIACICHIA MHBOTHBIX, OCTAT-
KEH MEDPTBLIX DACTEHHE, HHBOT-
HEIX W MHEPOODPrAHHAMOE M
APYTHE OPraHUuYecKHe BeljecT-
Bi. PAaspyiiuTens OTHTAKTCH
OpPraHHYeckiMy  COeINHeHHA-
MH, O0pPASYIGIIMMHMEA NpH pas-
mosenuu. B npooecce nwoTa-
HHA PeAVIEHTR MEHepPATHIy-
KT OpTaHUYecKHe BellecTEA 10

HOAbl, ABYOKHCH Yriaepoda W MHHEDANBHBIX 3JeMEeHTOB. [I[}DJ'I,}"KTE-I MH-
HEPATHIALMHK BHOBE HCNONLAVHOTCA NPOIVIEHTAMH.

(l‘rﬂ,‘h’JHHTEJ!hHﬂ, B AKOCHCTEME MHINEBRIE H SHEPreTHYeCHKHE CBAIM MWL
I HATTDABTEHHAX

| IpOIYIEHTH = KOHCYMEHTEI

PEVIEHTH

I

Bee TpH mepeqwHcieHHEIe FPYVINL OPFAHMAMOB CYVIMECTEVHOT B AwhoM oo
vhimecree. B kamavio rpynny BXOAHT MHOMECTBO OOMYIALME, HACETNN-
gk asxocHereMy. Toasko coBMecTHas pabora Beoex Tpex rpynn obecne-
UHEBART (PVHRKIHOHHPOBAHHE 3IKOCHCTEMB,

IlpHMEpH AKoCcHeTeM, PaiHble 3KOCHOTEMEl OTAHYAKTCA JPVE OT Apy-
A KAK N0 BHAOBOMY COCTABY OPraHHaMoB, TAK H N0 CBOHCTBAM Cpejin
ux oburannd. PaccMOTpHM B KAYECTEE NPHMEPOB JHCTOOAJHBIN Jec w
Y.

B coctag JHCTONAOHHEIX JecOB BXogaTr Oves, nyvoel, rpabsl, nuns, Kie-
Hbl, Oepeskl, OCHHBI, pADMHE H [ApyrHe Jepepbd, YbL#A JHCTEA OCEHBND
onagaer. B necy BHAENAETCA HECKOJBKO APYCOE DACTEHHIN: BRICOKHA W
HHZKHH OpeBecHEIH, KYVCTAPHHKOB, TPAB H MOXOBOIO HANOYBEHHOTO II0-
wpoea. PacTenusa BepxHux aApycop Dogee cpeToMOOHMBEL B JIYYINE OpPHCIN-
COGMEHBl K HOJMEDAHHMAM TeM-
HEPATYPE H  BAAMHOCTH, YeM
PACTEHHA HMEHEX Apveor, Ky-
CTAPHHEH, TPABB H MXH B Je-
¢y TeHEeBRIHOCHAWEBEL, JA8TOM OHH
CYIIECTRYIOT B DOJIYMpPaKe, KO-
TOpLIE oDpasYeTcH Mocae IoJg-
HOTO  PA3BEPTLRIBAHMA NHCTEL]
nepesbek. Ha noBepxHOCTH 0Y-
BLI JIEMKHT OOACTHAKA, COCTO-
SAIAR M3 DOJYVPAasIoHBIINX-
5l OCTATKOB ONABIIEH AHCTBEL,
RETOMEK JepeBLel ¥ KVCTAPHH-
KOB, MEPTEBRIX Tpas (puc. 103).

PayHa IHCTONATHEIE JeCOm
forata. MuOFO HOPHBIX TDeI-
SYHOB (MBIIIH, [IOJIEBKH), 38M-
AePOIDIINY HACEHOMOHIHBIX
(AeMrepoiikmn), XHIMHHKOE (IH-
cuia, bapeye, Megseas). Berpe-
UHIOTCH MASKONHTAKLIHS, MMKH-
EVIIHE HAa JepeBREAX (PEICE, Den-
Ka, Ovpveave). B rpynnoy
KPYNHEIX TRAROAIHEIX BXOLAT
onenn, mocH, wocyamp. Inpo-
KO pacHpoCTpAHEHE KabaHb. Pue. 103, DxocHcTeMa AMCTONAIHOIG SN
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Il rHeagATeA B PASHYHBIX ADYCAX Jeca! HA JeMNe, B KYCTAPHH-
KX, HA CTBOAAX HIH B AVINAX M HA BEDIUMHAX Jepesees, Muoro Ha-
CeROMBIX, KOTODLIE IHTAIOTCA JHCTHAMH (HANDHMED, TYCEHHLE) H Ape-
meeniol (Kopoenst). B nogcTHake H BeDXHMX TFOPHIOHTAX NOYBRI, KPOMe
HeCKOMBIE, O0HTAST IPOMAJHOE KOJIHAYECTEO H ADYVrHax OecnosBoHOYHEIX
MUROTHEIY (JOMIEBLIE YEpBH, HICIIH, JTHYHHEH HACEKOMBIX), Macca TpH-
fon 1w GakTepmii.

lpumep skocHeTesMbl, Tje cpegoll HH3HH OPTAHHAMOE CAYEHT BO-
Jut, MIBECTHEI® BCeM NpyAel. Ha MelrRopogbe NPYAOE DOCEAAIOTCR VHO-
P GIHECH HAIH KPYNHEE [IABAKIIHE PACTeHHMA (KAMBIN, DPOTO3, KVE-
minin). Tlo seeii Tonme Bogsl Ha ray0HHY NPOHUKHOBEHMSA CBETA pPac-
TP HERB! MEJIKHE IABAKNINHE PACTEHHA, B OCHOBHOM Macce BOJOPOCTH,
naskigaeMble gumonaanemonosm. Korga mogopocneil Muoro, soga crasHo-
narres 3eIeHod, KAK roBopAT snBeTeTs. B (PHTONNAHKTOHE MHOTO IHATO-
MoBbIX M 3eJeHBIX BOAOPOCTE, a TaKme UHapobawTepnii.

JIMuHERE HACEKOMBIX, FOJOBACTHKH, pakoo0pasHmle, pacTHTENLHOAL-
ne peiibl H MOTTIOCKH ODHTAKTCA MHEBEBIMHM DACTEHHAMH WIH PACTHTENL-
MK OCTATKAMH, XHIHEIE HACEKOMBIE H PHOE M0EJAlT PasHOOOPAsHEIX
MEJICHE JHHBOTHBIX, A KPYOHLIE XMIMHBIE DPBIGRI OXOTATCA M 34 pPACTH-
TEONGHOAAHBME H 38 XHOIHEIMH, Ho GoJee MeIKHMH pbaiDami.

OpranmsMel, pasiaramoiiue opragmyvyeckde pemnectsa (DaxTepmm, mry-
THIORBIE, TpHOBI), pacnpocTpaHeHB! N0 BeeMy NOpyay, Ho ocobeHHO HXx
Mileoro Ha gHe, [J@ HAKAIJIHBAITCA OCTATHH MepTBRIX pacTeHdil u mm-
HFIH BIX .

Mp BHIMM, KAK HENOXOMH M OO0 BHEINHEMY BHAY, H 10 BHOOBOMY
COUTABY MONYAALHE DHOCHCTEMB Jeca u npyaa. Cpega ofMTaHHA BHAOE

[MIdHAA: B JecY — BOIAYX H DOYMBA; B NPVAY — BOIOVY H Boaa. Oasa-
10 (PYHELHOHANBHBIE TPYNIEL MXHBRIX OPFAHHMSMOB OLZHOTHOHEL. Ilpomy-
HeHTH B Jecy — [OepeBLdA, KYCTAPHHEM, TPABLI, MXH; B Opyay — ILIa-

NI He pACTEHHHA, BOOOPOCAH H CHHeIgleHLIe. B cocTas KOHCYMEHTOR B
Junty BXOOAT 2BEDH, NTHIB, HACEKOMEIC H Apyrue ﬁECﬂl}&HﬂHi}‘{HHE JHH=
BUTHEE (OCTedHHe HACEISIOT NOUYBY H mogeTHAREY). B npyvay B KoHCY-
MOITAM OTHOCATCA HACEKOMLIE, DASHBE 38MHOBOTHEIE, ]'J&HMDBBHHE. pac-
THTENLHOANHEIE B XHIMHEIE phifer. Pegyuenter (rpube v Gaktepun) npem-
“FHHJdeHbl B Jecy HaleMHBIMH, B NPYIYV BOAHBIMH dopMaMi.

Jry e PYHEOHOHANBHLIE PPYIHIE OPraHHsMOB CYINECTEYVIOT BQ BCEX
HOBeMHBIX (TYHIDBI, XEBOHHEIE H JTHCTBEHHBIE JMeCa, CTEOH, JVra, OVCTEL-
HH)} H BOAHLIX (OKeaHbl, MOpPA, 03ePa, PeKH, NPYIb) JKOCHCTEMAX.

® 1. lafire onpenencane coolmecrss, GHOTEOIEHO3R, NPOAYLIEHTOR, pe-
Ayuenror, KoHcyMenToB. [IpusennTe npuamepsl GHOTEONEHO30B (KO-
CHCTEM) Balmell MecTHOCTH.

» 2. [lepeamcnnme BaHeHIIHE KOMIOOMEHTRH 3KOCHCTEME H packpoiire
[OME RAMION N3 HHX.

* 3. Kak ®H DoueMy HIMEHHTCH MUaHD OyOpassl B TeX CAVYAHX, ecas
TAM! 4) BRIpYDHIH Bech RYCTapuuk; 6) xusuuecknsm cnocoboM yHEHI-
TOHAIH PACTHTEALHOAAHBIY HACEKOMBIX T
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§ 70. ITomox amepzuu u Yenu NUMAHUR

Iorox smeprum. Jlna ocyllecTBAeHRA MHO0bIX SKHIHEHHBIX NPOLECCol
nenfixoauMa sHeprifA. EJHACTEEHHEIM HCTOMHHKOM JHEDIHH ILIA 3e/leHBIX
pereHHi apnaeTcd CoaHe.

ConHeuHAR sHePrHA, NAAAKIMAA HA OTOCHATEIHDPYOLINE OPraHbl pac:
e, AKKYMYAUPYETCA BO BHOBL OOPA3YIOIIHXCA OPraHHYecKHx coegH-
WCHHAX. DTA SHEPrHA MCHOALIYETCH NPOAYIEHTaMH mo-pasHomy. Hacrtw
¢ TPATHTCA HA JLIXanume, T. €. HA OMONOrHYeCKOe OKHCIeHue (CM.
4 12, 13), uacTe samacaeTcA B BHIAE BHOBE BOSHHKDIEH ouoMaccel. Buo
Mieed — 9TO MACCA OPrAHM3MOE ONpPEIeleHHOH TPYNNE HAM coofiject-
iy B IeJIOM.

HeroTopyie SofH cozfaHBoll NpoOIyOeHTaMM GHOMACCEL CBELANT TDA-
posAHBIE MHBOTHBRIE., XHIIHHKRE DOTPe0AAOT TRABOANHBIX HUBOTHEIX H
HOAIVHAKT 0K sHeprif. BOnpmas wacTs 2HepraH, ODOJYYeHHAS KOHCY-
MOHTAMH ¢ OHOEH, TPATHTCA HA OpOHecch], NPOHCKOOAIHE B KISTHEAaX,
i TAKME BHIBOAWTCA ¢ NPOLVETAMM HHIHeAEATEIBHOCTH B OKDYKAIOMLYI0
cpeay. Mensmiasa 4acTk SHEPrdH HIST Ha YEeIHYeHME MACCHI Tela, pocT
11} !..'IHBMH{:IH‘:E'HH{-‘.‘.

YacTs GHOMACCH NPOAVIEHTOR, HE ChHeJeHHAA MMHBOTHBIMH, OTMHpa-
wr, H ¢ oTMepmeil Onomaccoll AKKYMYJIHPOBAHHAA B HEell aHeprHs MmocTy-
nAeT B NOYBY B BHAE DACTHTENBHOMD ONAMA.

PacTHTeabHBIE H KHBOTHEGL onag (Tpynsl + sKCKpPEMEHTHI) — NHINA
peaynenTos. OnpefeneHH0E KOMMYECTBO 3HEPrHH 3anacaeTcd B DHoMacce
peAyIeHTOB, & “ACTh pacceMBaeTcd. PelylUeHTH OTMHDPAKT, H HX KJIET-
ki Tapse pasiaarapTesa. Hs opoaykroR pasnosendsd CTPOATCA Opradi-
YeCKHE BelecTEA NMOYERL. B 3THX COeJHHEHHAX IAMACASTCH DHEPIHHA, KO-
ropad YACTHYHO TPATHTCH 3ATéM HA NPOLUECCHE PAIPYIICHHA MHHEDANb-
HBIX COSIHHEeHN,

TaxusM 00pazoM, SHEPrHA AKKYMYIHDYETCA Ha YPOBHE NDOAYLHEHTOB,
||;pﬂ‘.ltﬂj].l'l"[‘ T-IE."IJBE KO}[-C:.’?-IEHTI’:I H pegyileHTbI, BXOJHT B COCTAB DDI‘HHHT-IE'
CKMX BOIIECTE MOYMBEI M DACCEMBASTCHA NDH PAIPVINEHHH ee pasHooDpas-
HEIX COBIHHEHIH.

Pazofpannbiii NpHMep OTHOCHTCA K HASEMHEIM 3HOCHUTEMAaM. Mopod-
HEIM e ofpasoM OPOHCXOOAT NPOEecChl M B BOAHBIX 3IKOCHCTEMAX. He-
pes A0V SKOCHCTEMY NPOXOIHT [DOTOK SHEPrHH, OonpefeleHHIA HACTH
KOTOPOH HENOIBIVETCA KAadJbIM JKHERIM CYLHIECTBOM. -

Henn nuwranua. [lepeHoc SHEPrHH OT €8 HCTOHHHKA (pacTeHHi) we-
pes pPAA OPTAHHEMOB HAILIBAIOT MULESOH Wernb.

Bee MHBHIE OPraHHaMEl CBAZAHEL Mexdly cofoff sHepreTHYeCKHMH OT-
HOIIEHHAMH, TOCKOALKY ABAAKTCA O0beKTAMH NHTAHNA ADYIHX OPraHH3-
mor. Tparosgrnie MHrOTHEE (MoTpebHTelM NepBOTO OODAAKA) DORTAKYT
pacTeHHA, TMePBHYHBIE XHITHHKH (NOTPe0HTEIH BTOPOrO NopAgKa) moeia-
KT TPABOANHEIX, BTOPHYHBE XHUIHHKH (nmoTpeburesil TpeThero nopsi-
Ka) NOeNAKT XHMMEEOE nomensde. Taxmm obpasoM cOINAKTCA NMHIEBLIE
UeMH W3 NPOAYLEHTOB M KOHCYMENTOB, KOTOpPhI@ HA PA3HBIX STANAX,
KAk 270 GRUIo moxaszado B § T0, cMplHawTced ¢ coODIIECTBOM PeayileH-

roe (puc. 104).
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NoTpeburend

TPETHEND NopAAKA XuLUHan nmua

Notpebutenn :
ETOPROTD NOPAIK

MoTpeturena
NEPBOro Nopaagka 4

e, 104, TIHDEERIE LeNH B HASCMHRY SKOCHOTEMAX

ITumesrre wenu pazgensior Ha Asa THoa. OguE THO NHIEBOH Lend
HIPITHHABTEA © PACTEHHI H HIST K PACTHTEIbHOAJHEIM JXHBOTHEIM M Ja-
Ave K XHIHHKAM, JTO TAK HASLIBAEMAH Yenb swedanun (nacmiuugian ),
Jlpyrodl THD HAUMHASTCA OT PACTHTENLHBIX H SHHBOTHBIX OCTATKOB, 2KC-
KMMEHTOE HHMBOTHBIX H HAST K MeTKHM HBOTHBIM H MHEPOOPramHs-
MM, KOTOpblE MMH DHTAWTCH. B peayvikraTe JeATelbHOCTH MHKDOOpDra-
musMon obpasyercs NoAyPasToMHBIIAACH Macca — Aerpur. Takyiw Ienb
IGEILIBANOT WERBK pazroxenus (dempumuoi ),

Ha cyme numesbie menn Oepsore THOA cocTOAT ofnvHO M3 3—5 ape-
TiLtee, HANPDHMEP: pacTeHns — oOBUA — 4YeJoBEK — TPeX3BeHHAA Ielb;
PHCTEHHA — HYIHEYAKH — AUEPHILE — AcTped — YeTHIPEX3BeHHAA Lenb:
PHOTEHHA — KYIHEYHKEH - JIATVIOKH — 3MeH — OpeJ — OATHIBeHHAA
nens. Hepes nunieekle nend GHOTEOLEHOIOR CVINM DOTABRTAIOIIE: KOJH-
HeeTRG NPHPOCTA PACTHTENBHOH GHoOMACCH TOCTYNAST 4Yepes ooag B Ie-
W PpaafTOMeHHA.

B mopsax # oxeadax o0HADYKEHO HeCKOABKO THIOB NHMIEBLIX LeIeH.
I mopax, pacnoamseHHBIX Ha mwensde (Hanpemep, Baperueso mope),
OT0C (PUTOHMAHKTOH — MeNKMe DAYKH — pPRIOB, NHTAKNLIHecd MeIKHMH
praKamu (ceawis, MofiBa) — XHIOHBE poibbl (Tpecka) — MopckHe Mje-
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OnATANIHe (PPeHIARACKHE TIONCHE); B OTHDBEITHIX palfioEax oKeaHa: Q-
TOITAHKTOR — 3000NaHiEToH (HEQYIopHH, DPAYEH) — KAIBMAPE W pld-
Ond, DHTAKIIIMECH MeJKuMH padxamMe (Maxpeis) — XHIMHBE poibbl [Ty
ner) — KPYNHBIE AKVIB W JedbEebl. B pejik#x cayiaix, HANPHMEpR 1
WHAX MOTBEMA K NOBEPXHOCTH rayGHHHBIX BOJA (30HM anseniusra), uwu-
HCEAR LENE COKPAMIASTCA N0 TPEX OCHOBHEIX 3BeHBEB: (QHMTONNAHKTOH
meiERe peifel (aHYove) — xwmaele peidpl. B Bogax AHTADETHEH M He-
KOTOPBRIX APYrHX paifiomax Mupoporo oxeana KOHEUHBIM 3IBEHOM HAPAK-
e ¢ MASKOMHTAIIINME BRICTYIAIT XHIGHEE OTHOB. B pafioHax oTKpHi-
fOro OKeaHa OCHOBHAA YACTh (PHTONIAHKTOHA OPOXOJHT Hepes Lelb Bhi-
cnagna. Ha mensge (go rayéuus 8 cpegaes 200 m), maoGopor, Gonbinas
NaeThE DHOMACCE!, HAKOMASHHOH (HMTONAAHKTOHOM, OCENAET Ha JHO, Lae
HEAOMASTCHA B SETPHTHYIO ODHmesywn uens (pue. 105).

Bee THOR MHUIERBIX [eNell BCcerga cVIecTBYIT B coobllecTBe TAKHM
nipasoM, 9T WAeH ONHOH IeNH HBAAercA Takske diedom apyroii. Co-
(IMHEHHE Oeneil o0pasyver nuufesyr Ccemb IROCHOTEMbI. VreeTeHHE HAM
pAZpPYIIeHMe N000re IBEHA IKOCHCTEMBEI ¢ HeH3OeHHOCTRH OTPEIHTCH HA
akocHereMe B deaom. IlosToMy BMELIMBATECH B JHMIHE JKOCHCTEM HA/0
¢ DoabIION OCTODGEHOCTREY H OCMOTPHTENLHOCTLE).

Sxojgorndeckan nupamuaa. [IHIEsble CeTH BHYTPH Kamaoill apocHe-
TeMBl WMEIT XOPOIIO BHPAsKeHHYID CTPYKTYPY. OHa XapakTepHavercs
KONHYECTEOM H pPasMepoM OPraHH3IMOB HA KAAKIOM ypoBHE NIenH OHTA-
wig. Kax npassao, NpH Uepexoje ¢ OJHOre NHUEBOro YPOBHA HA OpY-
rofil UMCIeHHOCTE ocobell VMeHsIIaeTeH, A HX pasmep yvBemuunBaeTcAa. Ha-
NPHMED, B NpHEeJeHHON Belle YeThIPeX3BeHHOIH LenH Ha 1 ra Tpasa-
HOI SKOCHETEME] HACYHTHEBEAETCH OKOX0 O Man pacTenuil (Mepeblil nHIERON
yposens), eeelme TOO Thie., DACTHTENLHOAAHBIX HACEKOMBIX (BTOpOi ypo-
peHb), Gomemie 350 ThiC. XHIHEIX HACEKOMbIX W Naykos (TpeTHit ypo-
BEHB) M BCETO TPHM OTHIB (YeTBepThIl yporess). Kak Mu BHAHM, obpa-
ayercs nupasuda vucer, OCHOBAHHE KOTOPOI B 3 MnH pas mHpe, 4eMm
BERUIHHA.

Toneko 4acThe SHEPrHH, NOCTYIHBINSHE Ha onpegeieHaLll  ypoBeHb
OHONeEHOd3a, NepejaeTcd OPraHH3MaM, HANXOLAMHMOA Ha fionee BLICOKOM
unmesom yposse. C ypoBHA HA YpOBeHE mepexoanTt okxono 10% asHep-
rum. ModsEo NOACUMTATE, HTO AHEPrHHA, KOTOpAaA AOXO0OHT o0 IMATOTrD
YPORHA (HANPHMEp, 00 OpJa B UeNH: PACTeHMA — KYy3IHEUMEH — ATy
KM — aMmen — opexa), coerapnger scero 0,01% omepruw, MO TOMEHHOH
npogyviestamu. Takum ofpasoM, Nepefada SHEPrHUH © OOHOM NHILEBOMN
ypoBHa Ha gpyroil npomcxogur ¢ ouedb Manem KIUL. 9to obbacHaer
yMEHEIIEHHE YHEAS M MACCH] OPTAHM3MOB HA KAXIOM NOCTEIVIOMEn ypon-
He H OUpAHHMYEeHHOCTE HKWIHYECTEA IBeHBEE B NHIeBOL Denn.

[Ipooyvenua sxocwerem. JImGyo sKOCHOTEMY XAPAKTEDHIVIOT ABA BAM-
HBIX TApaMerpa — OuoMacca W ee npupocm 3a Tof, T. e. ypomait. Ilpw-
pocT GHOMACCH, COITAHHON 38 eHHHLY BpeMeHH, HAILIBAIOT RpOdy KL
HOSMLN IKOCUCTEMEL., DROCHOTEMEL CYIOM HMEKT PAsTHYEY GHoMaccy
M OpOAVETHBHOCTh. Camoli Huskoll Gmomaccoil pacTeHHil M OPOAYKTHN-
HOCTRI) OGMANAIT TYHAPE! M UYCTRIHK, CAMOH BRICOKOR — TPONHYeCcHA:
JoaeBEe neca. B TYHApe PACTEHMAM He XBATAST Temjia, B NYCThRIHEe -
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Pue. 105, TInoesse Dend B oKeape

LLERF{IH I H JeCHOM DoACE TPOOHEOE MHOTO TEIOJa H BJAATH. B :}TthjTﬂM
oxenne GHoMaAcca BOAODOCHSH OUeHE MANA (NPOAVETHEHOCTE 1—2 v/ra B
rogl): MX pOCT OUPAHMYEH HENOCTATHKOM MHTATEALHBX JIEMEHTOE ¥ CHETH,
Tum, rge ceeTa M NHTATEIbHEIX BEIIECTE MHOTO, HANDHMED B OpHOpe-
Hux obfnacTax, OHOMACCA 3HAMMTENBHO BEIIIE.

Heemorps ma To 9ro okean sasnMmaer T1% naomags Hamed mioa-
HEThI, €ro NpPOAYKTHBHOCTE B 3 pasa, a OwmoMacea popopocieli B
10 Teic. pas MeHblne, YeM OPOAVETHBHOCTh W GHOMACCA DACTEHHI CVIIH.
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ﬂ& o3 Z200NNaHKToH
.

BeHTOC
B T 4. MONMEIGKKH

PG
Cansaes W GNW3KKMEe Buasl

Tpecka
TyHiel W GRKIKHE BUAW

Nococeewe

Takasa rpoMajHas pasEuna B GHoMAacce pacTeHMil cyiM M oxeaHa o0%B-
ACHABTCA chaegviomedt npuunpoii, OcHopHEIE NPOAYLERTE CymH — Jepe-
BB, A OHeAHA MENEMe OJHOKIeTOUHBIE BOJOpocHH. [lepeBLA pPACTYT
MEIERHD (HM3KHI DpHpPOCT), a MHBYT Aoare, HXx OHoMacca HAKATLTHBA-
erefd 38 JecATKH ¥ coTHM AerT. Bomopocaid B OHeaHe ORICTDO PAIMHOMA-
WTeH. Sa rog HX DOKONeHHA MOTYT CMEHHTLRCH JecATHH o COTHH PAad.
IIpasTHYECKH KAMGIEIN AeHE B OKEeAHe COJNAeTCA MACCH BOHOPDEHEﬁ. paB-
uan M¥ samacy. OJHAKD OTMHpAHHE H OcefaHMe (QUTONIAHKTOHA HA AHO
BMECTE ¢ MOEJAHHEM ero KOHCYMEeHTaM#® ORCTPO CHHAAKT Maccy OJHO-
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ICICTOMHBIX BOfOpocTeii. Y¥CTAHABIMBARTCH DABHOBECHE MeMWAY NPAGELTLI0
1 yObIILIG NPOOYOEHTOE, H 3ANAC HX NOCTOAHHC OCTABTCH HHIKIHM.

KoauuecTBeHHEBIH YYeT NOTOKOB 3HEPIHH H NpPOIVETHEHOCTH OHOMeO-
Nl aMeeT GOoablIoe DpakTHYecKoe aHadenne. ToudHBE pacder moTo-
G Heprad | NpoayKTHEHOCTH [NOIBONAET PeryjJHpOBAThE B SHKOCHCTEMAX
X0 BRIFOOHON O0A "enobexa GHOMACCEL MHBBIX OPraHM3MOE H Ipej-
CEIIATE SOTYCTHMBIE NPeIeasl e HIBATHA.

Tawkum oGpazom, pAacCMOTPEE NOTOK SHEPrHM B OHOreONEHO3aX U e
o NHTAHHA, MB YEHIAENH, 9T0 B COODIMEcTEE MMHBLIX ODFAHH3MOB OT
ARl K 3BEHY DHPKYJIHPYKT OCHOBHBIE OHTATENRHBIE JJIeMeHTHI H aHep-
v, ABTOTPOMEL, ARKYMYIHDYA CONHEUHYI) SHEPrUo, OOTpedIss yrie-
Kuensil rad M SNeMeHTEl MHHEPAJABHOTO NMHTAHHA, COGIAIOT OpraHHYec-
1 HeLNecTBA, KOTOpBIe cay:ar nHmell rereporpodam. lereporpodu,
paspyIIag OpraHMvecKkHe BellecTeEa, olecledMBaloT celf sHeprueil M oc-
HNGKAAKT SEMEHTR NHTAHMA JIa8 asrorpodoR. B nupkynanuo be-
NETE H JHEPIHH BKAKYEHB! He TOABKO MMHBLIE ODPAHH3IMBI, HO M Cpe-
S ux o0uTaHHA.

e 1. Orkyns opraHusMel MOMYYAKT SHEPRHI M KAK OHE €8 PRcXoJvior?

@ 2. Hag cBAANEI B MOTOKEe 3HePTHH OPOIYIEHTE. H KOHCYMEHTET

¢ 3. Uro apnAeTcA HCTOMHHKOM SHEPrHB [as penymenTon?

» 4. B uem pasunpa mesgy DpoAVIEHTAMH CVIOH H oxeana?

» 0. [IpHBEAHTE DpHMED SHOTOIMMECHOR CHOTEME CBOGH MOCTHOOTH W
oxapaKkTepHaviTe ee,

= 6. B cpeamnx MHpOTAX TPHTOK  colHedMHOR aHeprMm  za  rom
3,8-10" gl /ra. Fexrap neca npowssoaut 3a rog 10 Teie. kr gpe-
BECHHEE] H IHCTEER. B HAMIOM rpaMMe NpoHIBoguMbX BemjecTB 5a-

wamoaeHo B epegaes 19 wllm. Croapro npouentop nagaomeit axep-
FHH HCOOIRIVET aec?
IMoproprTe § 25.

§ 71. Ceolicmea sxocucmem

JrocHeTeMAa — [ENOCTHAN CAMOBOCHPOM3BOMAaacH cucrema. Coob-
IECTEO MKHBRIY OPraHHEMOE M alHoTHUeCKAad cDela BAMAIT ApYT Ha Apy-
rn, obe yacTH GHOPeOLEHO3A HeOOXOAHME ANA NOAAEEAHHA MusHu, AGH-
orHaECKHe (DARTODPBL PeryAHDVIOT CVIIECTEOBAHHE H MHIHEIEATelIbHOCTE
nonynaunit. B ro ke ppems aTH (DAKTODBI  HaXOAATCA MO0 NOCTOAHHBIM
FLIRII TN CAMHX 3HBRIX ﬁpf‘ﬂHHSMDB. BEMHE!E OIA EHIHH XHMHYe8CKHe
MO HTE {‘.'3 H, 0, N, P) u opranuueckue cosguHeHHS oDpasyioT He-
HpPePLIBHBE NOTOK MEXRIY HHBEIM H HeMHBLIM: NOTpelJIeHHE H BRLIeNe-
HMe YiIre K HCTOor raaza, KHCHDPDAH, BOJLI, ﬂﬁpﬂSGEﬂHHE H pPadjlodeHHea
POCTHTENBHOND M MHBOTHOMO ONASA, oOPAZ0BAHHE NOMBEHHBIX OpPraHHYe-
CHHX {.‘II.I-EIJI.HHGHHH, EHBME {}IJI'&I:IHEMI:I HepInawT H3 Cp-&,[l,bl HH3HEHHEIE
peeypenl (HanpaMep, KHCJOpoA H3 arMocdepsl B Npolecce JBXAHHA K
YIMICKHCABIE Tas B opouecce dQorocuuTesa). OHH NOCTABIAKT B Cpemy
UMY KTB KU3HEEATENbHOCTH (HanpuMep, KHCIOpPOJ B Oponecce QoTo-
CHITEH M YIIEKHCOBIE raa B OPONECcCe DASIOMKeHMA OpPranfYeckHy Be-
ieeTs W anxasna), ColHewHAA SHEPrHA AKKYMYJIHDYETCA IefeHEIME
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PACTEHHAMH M NepejaeTcd OpraHu3MaM BCeX NONYIANHNA, HACSIAKULIMX
HOTeoeHOSE,

[MoTokH sHepPrdd B BeIECTEA, CBASLIBAIOINME JHHEBEE ODPTaHU3MBL APy
¢ apyrosm ® cpeaoit ux obmrannd, ofeCHedHBAKT NENOCTHOCTH OHOreoue-
nosop, CnocobHOCTE OPraHMaEMOB H PAIMHOMEHHID, HAAHYHEe B cpene M-
M M BHepPrHH, HeoOXoQMMBIX OJA POCTA, PAIBHTHA H DA3MHOHEHMHA, o
THKE BOCCOZIAHHE cpegbl o0HTAHHA HHBHMH OPraHM3MAMH — YCIOBHA
CAMOBOCIPOMIBOLCTEAR GHOTe0leHo30R (SHOCHCTEM).

YeToiuMBoCTh. CA0MEHMBIINECA B XOJE DBOJHIIHH OHOMeoleHO3bl HAXO-
JAATCH B PABHOBECHH €O cpefol M OpPOABIAIT yomolyueocmb. YeToiiuu-
BOeTE — 270 cBofleTBO coODIIECTEA M SHOCHMCTEMEl BEIIEDMHBATH H3ME-
WEHHHA, COSJIABAEMEIE BHEIIHHMH BoageiicTeuama, Hanpumep, ecan koam-
NECTREO  OCALKOR ToHH3MIock Ha 50% 00 cpaBHeHHWY ©O  CPeJHEM
KONMMECTEOM 38 MHOTO JET, 8 HJIHYeCTED OPraEHdYecKore BellecTBa, co-
HAHHONO NPOAYIeHTaMH, VOag0 JWiis BHa 25%, uncieHHOCTE TPaBOAAL-
HBIX KOHCYMEHTOER — TOALKO HA 10%, TO MOMHO CKABATE! 3TA DKOCHC-
TeMa YOTOHYHBA.

CnocobHocTs OPraiMaMoR OepeHOCHTL HeDMAronpUATHRIE YOJIOBUHA M
BLICOKMIT DOTEHLHAN PAsMHOMEHHA oDeCHeuHBANT COXPAHEHHE MOMYJAH-
Ui B 9KOCHOTEME, YTO TAPAHTHRYET €8 YeTOWYHBOCTH.

Camoperyasuusa. lognepsxanne onpefeneHH0il 4HCIEHHOCTH NOMYIA-
Hil OCHOBAHO HA BIAMMOAeHCTEHMH OPrAHW3MOB B 3BEHBAX XHINHHEK
MEPTEA, DAPA3IAT — XO3AHH HA BOCX YPOBHAX MHILEBRIYE Lenei. Ecan
o KAKMM-IH00 DPHYHHAM OIHH HI YIEHOE NHIIEBBIX neneil Mceuesaet,
O BHAR, NHTABIIHECA B OCHOBHOM HCYEIHYBIINM BHJIOM, HAYHHAKT B
DOALIIEM KOMHYECTEEe NOSMATL TV MHILY, KOTOPAA pPaHbe ObIMa I1d HMX
propocrenessoii. Benegereme momofmodi saMeHbl MHIGH YHCIEHHOCTH Bil-
JoB-moTpedHTeNel coXpaHAeTCH.

Maccopoe pasMHOMeHHe BHa B OHOTeONeHOo3I# PECYIHDPYETCA RPAMbL-
MU M O0pamHBIML CEAZAMU, CYLECTEYIOIUIHMH B numessx uensx. He-
penko WIATOMADA XODOIMTHM DOMOJHLIM VCIOBHAM CO3IRETCH BRICOKMH ypo-
AN PACTEHHN, KOTOPBIMH NHTAETCA ONpPENETeHHAHA NONYAALHA TRaBoRj:
HBIX SEHBOTHEIX, HanpuMep saiimes. B ceasm ¢ XOpomiHM OTHTAHHEM
YHCNeHHOCTE TMONYAALMKM BoapacTaeT. TpaBosiHble CAMH MOTYT OBITR O~
mied ATA XMOHHKOR, HANOPHAMER BOAKOB. YeM MHOTMOYHCISHHES MHEPTBHL,
rem bDosee ofecmeded eXoil MHIIHHK M TeM HHTEHCHBHEE OH DAIMHOMA-
erca. CregoeatensHo, 4eM Ooabile B HbIHEIIHEM roAy KepTs, TeM Gonb-
e Ha caeayviomuil rog Oyger xumpnxos. BoapacrTadpe KoAHMecTBa XHLUL-
HUKOB NMPHBOJAUT K CHIKEHH HHCISHHOCTH JeDTE. CHHMeHHe SHCIEH-
HOCTH MepTE BeJeT K TOMY, STO PDAIMHOMEHHE XHOIHHEA ZaMeniAeTCH
M HOJIHYECTED XHIHMKA H SHepTBRl BOIBPANIABTCHA K HODMANBHOMY —
HEXOIHOMY COOTHOLIEHHIO.

Konebanna KoJHuecTBEa PACTHTENLHON NMHINW, TPABOAAHEIX MHEBOTHBIX
H XUIMHHKOE, MHTAKIHECA THMH MHBOTHRIMH, CONPAMEHEl APYD © ApPY-
rom. KraccHueckHil DpHMep — DHEJIb HIMEHEeHHA YHCISHHOCTH JeM-
MHHTOE B TvHIpe. Pas B HeCKOABKO J€T HA OUPOMHOH TEPPHTOPHM TYHI
Phl HX MHCASHHOCTE PEIKO BOSDACTAST, BCJED 34 TeM, YACTO 32 OAMH ce-
BOH, CTOAE e peaxo nagaet. B coOTBETCTBHH ¢ 9THM UHCAEHHOCTE [eC-
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IoR, AHC W COB, NMHTANIIHXCH JeMMHHTAMH, THGO VEeIWuHBaeTes, aHb0
YU HBUIIABTCH.

KonefiaHua YHCISHHOCTH JEMMHHIOB CEAS3AHE © MY KOpMOoBOH Gazodi.
I roiu DOBENIEHNA YHCAEHHOCTH JEMMHHIOB OHM CHILHO 0DLeaoT pac-
THTEILHOCTE. Boskinoe koandecTeo wacTell pacTeHdil, cogeprKaniux mH-
THTCABHEIE 3AeMeHTH, NocTynaer e gerpar. Ha caenyviommit rog wma-za
ANAMMTENRHOTY DOBDEMACHHA DACTHTENLBHOIO NOKPOBA NMHMIDH CTAHOBHTCH
MensIe H OHTATRILHAA NEHHOCTE eg YMeHbmaeTcd. B epasw ¢ sTum poer
N MRMAHBAHHE MONOAEIX JEeMMHHIOE cHH3aercda. [ojJ cTAHOBHMTCA MATO-
KOPMIEBIM A XHIIHHKOE, H OHH [OYTH He PasMHOMAKTCA.

15 revenwe MoOCAeIVIOIMX JET PACTHTENEHLIE OCTATKH, GOTATEIE MMHTA-
TEALIBIMY BEINECTBAMM, MHHEDANHSYIOTCHA; NHTATEIBHEIE DJIEMeHTH 0-
IONAKTCA PACTEHHAMM; HOAMYMECTBO MHINH JEMMHHIMOE B €8 ITHTATEIh-
s EHHOCTE BOZPACTANT; YHCIEHHOCTE JIEMMHHIOE BHOBE CTPEMHTEIL-
e MAST BBEEPX; XHIQHHKHE, XOPOMIo [OMTAACH, HAYHHAKWT OLICTPO
paamiumkaTeeA. TAREM ofpazoM, B OHOTeOUEHO3e TMONVIAALNE OPrAHMIMOB
WANHMHO OFPAHHYMHEBAKT CBOK YHCIEHHOCTER, DAATOJADPA 4YeMy JaHHAA 3KO-
CHETEMA  CYILECTEVET [JIHTENLHOE BDPEMA.

IKakono 3pAYeHNEe CAMODErVIAUMH UYHCHEHHOCTH, MBI DOHHMAEM OCO-
Geig XOpMNo, CTAIKHBAACHE ¢ ABAEHWUAMH, KOUOA CAMODETYISAIHA Hapy-
tineTeA. 910 oDBIMHO NPOMCXOAHT B TEX CAVYAfX, KOTAA YeloBeK HAapy-
HET CHOMHBIOVIOCA CTPYHTYDY coodmects. [IpuMepoM MOMET CIOVIKHTE
HETOPHA © KPOIHEAMH B ABCTPAIHH,

Korpa yenomrex M3 EEPEITIEI CTAN NepeceldAThREAd HA JAPYIrHeé KOHTHHEeH-
T, OH noBes ¢ coboll H JOMAINHHX JMHBOTHBIX, B TOM 4YHCAEe KpPOJIHKOB.
I 1859 r. ma ogmoit u3 depm AscTpanmu eminyverwan 12 nmap npusesen-
max  seepekoB. B OGHoreoueHosax ABCTPATHH OLRIIO COAHIOKOM MATO
XMIHHKOR, 4beli numedl mornn 0wl OwTE KponaweR. Yepea 40 Jger
THOIEHHOCTE KPOJIHKOB AOCTHIMA HECKONBKHMX COT MHJITHOHOB ocoGei.
Ouw paccedaHek NOYMTH M0 BCEMY KOHTHMHEHTY, PA3opaAfd OyTa H OACT-
fuina, BRIEZAA MPOPOCTHKH MECTHOH COCHBI, M HAHECHH VDPOH SKOHOMHEE
T PHEHEL

Taxum ofpazoM, YHCAEHHOCTE 0CO0eH B MPHPOIHBIX AKOCHCTEMAX CaA-
moperyaupyerca. Hapymerue ecTecTheHHRX Hemneil NHTAHHA nog soamei-
CTHHEM AHTPONOIEHHONO (PAKTODPA, HEPAZYMHOE BMENIATENLCTEO B SKOCH-
CTEMEl MOMET NPHEECTH K HEKOHTPOIHDYEMOMY DPOCTY YHCICHHOOTH OCO-
Ol OTHETEHEY NOOVAALME H K HADVIIEHHID OPHPOAHEIX SKOTOPHUSCKHX
oI eCTRE.

k1. Jwboii GHorecuedos — VeTORUHBAR CHCTEMA, TAK HAK B Hel cy-
IECTEYVET PARHOBSCHE MERIY NPHXOA0M B PACXOfoM HeobXoTHMBIX
semecTe H apepraM. [Mogysmaiite, waxusm obpasom 3arpazHeHHe TOK-
CHYECHKHMH BeLIECTBAME HJIH TENJIOBOS JArPASHEHWE MOXET Hapy-
MIHTE 310 PABHOBECHE.

* I, Kak oCcyilecTRAAETCA CAMODerynAnmasa GHoreomemosa?

® 3. Tlowemy HAa rpasEdOax FOCYIAPCTE CYINECTBYET CARMTADHO-OHOMOTH-
YECKHA KOHTPOITET
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§ 72. Cmena sxocucmem

KonxpeTHeil GHOreOUEHO3 He CYILEeCTBYeT BeYHO. Fano HAIH No3iHo
ol CMeHAeTCeA ApyrAM. CMeHBl NPOMCXOAAT NOA BAHAHHEM HIMeHEHHSA
cpenkl  CAMHMHE HHKHBRIMH OpPragMaMaMe, TOpH CcMeHE HKJIHMATHYECKHX
YOIOBHIH, B Npolecce SBOIHIHHE HHIHA HA demne, moa BAHAHHEM 49ea0-
IR,

CaMOpassNTHe W CMeHa skocHeTemsl Kaxk npumep H3IMeHEHHA cpeibl
Nyl RANAHHEM CAMHX HBHX OPraHHIMOB DPACCMOTRPHM 3acejleHHe pac-
THTENRHOCTRIY CHKANBHBIX Topom. Ha mepssix eTafnax 3acenenns GONbL-
noe IHAYEHHEe HMeeT BhRIBeTPHEAHME TODHBIX NOROI: paspylieHde, 4Hac:
THYHOE PACTEODEHHME H HIMEHEHHE XHMHYECHKHX CEOICTE MHHEPAJIOR.

Yixe HA CAMBIX HAYATRHLIX CTAAHAX BeJHKA DOIb NEPBLIX MOCeIeH-
0B pazaMdHEX GaxTepHil, Bogopocaeil, HAKHOHBIX JHIIANHHKOB. 1Tua-
nobaKTepHy, CEOBOAHOMHBYIIHE BOJOPOCIH H BOSOPOCIH B COCTARE JIH-
WAHHHKOR ABRMAKTCA OPOAVIEHTAME — CO3JATENAMH OPraHHYeCcHOro Be-
npectsa. Muorae nnamobakTepiH (PHECHDYIOT H3 BOJAYEA AJ0T B oforamawnT
MM Cpedy, ele MAaTOnpHroAHyI AN Rusau. JIHmainukH BeIIETeHUA-
MH ODPrAHMYECKHX KHCIOT PACTEODAIT CHKANBHYI) NOPOLY H CHOCODCTBY-
0T HAKOIVIEHHID EMEHTOE MHHepAdbHOrO NHTaHuA. Baxrepum B rpu-
fibl pA3pPYILAIT OPraHEHvYecHHe BEIIECTBA, COSUAHHLIE IPOAYIEHTAMM.

Oprannueckie BELIECTEA MHHEDAnuayloTes He moasoctsio. [locrenen-
1o HAKADAHBASTCA CMECE H3 PASITHHHEIX DPI‘EHH‘[ECHI{K H MHHEDANTBHBIX
CcOBTMHEHHN W DACTHTENBHBIX OCTATKOER, oforamenHsix aaoToM. CosnaoT-
CA YOJAOBMA A OOCENSHHA MXOB H KVCTHCTBIX anmaiipnkos. [Iponece
HAKOMAEHHA OPraHmYecKOrs BellecTBA H AZOTA YCeHOpAeTCH, PopMHDYyeT-
CcH TOHKAA MOYMBEHHAR MPOCAOHKA.

Obpasyerca NpUMHTHBEHOe coobmecTeo, cOOCOGHOE CYNIECTBOBATE B He-
GAaronpUATHOH O0CTAHOBKE.

[Mepesle nocefeHIB XOPOIIG NPHCNOcOOIeHEl K CYPOBBIM YCIOBHAM
FOMBIX CKAA — OHM BREIIEDMHEBAIOT W CYIOB, ¥ kapy, n sopos. Megnen-
HO, HO HEVHJOHHO OHM M3MEHHOT cpegy CBOero O0HTAHMA H TeM CAMBbIM
CONAKT YOIOBHA ANA BHeJPeHMHA JDYIHX nonyaanuit. C npuxogom Tpa-
BRHMCTHIX PACTEHHI (OCOKH, AJAKH, KISBED, KOJOKOJBUYHK H Ap.) KOH-
KYPeHIIHA 38 BOAY, CBET, MHTATEABHBIE JAeMEHTHl VHECTOMAeTCH. ITso-
Hepei-Mocenedisl B Tof Gopbkbe BLITECHAWTCH HOBBIMH NPHITENBOAMIL.
da TpPABAMH NOCENHIOTCA KYCTAPHHMEH, HOTOPHE CHPENANT KOPHAMH -
pasyioiyioca nousy. Tpasaso-KycTapHHEOBEE cooDIecTEA CMEHAKTCA
JMeCHBIMH.

B xoge ANHTENLHODD PASBATHA W CMeHE JKOCHCTEMBI YHCICO BHOOB
JMBBIX OPrAHM3MOB, BXOAAMMX B Hee, nocTenenHo pacrer. Coobimecteo
CTAHOBHTCA GOJee CAOMHBIM, ero NHINEBAH CeThk Bee Gonlee pasBeTBIAEH-
noii. Paswoobpaspme ceasell MemIy OPraHHIMAMH YBEIHYHBASTCA, €00D-
WECTEO BCE MOMHE: HCNONLIyeT pecypebl cpensl. Hacrymaer atan apeno-
ro coobmectsa, HanGonee XOpoImo NOPHCHOCODIEHHOrO K OKDYRAKIINM
YeIOBHAM M 00NagarImero camoperyaanueil. [lonynanmm BHJI0B B 3pe-
noM cooBMecTee XOPOIIO BOCIPOM3BOAATCA W HE JAMEINANTCA ODYVIHMH
BHIAMH.
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OnucasHEad CcMeHA KO-
CHCTEM JIHTCH THICHAYH JET,
OgHAKO 8CTH CMEHEI, TPOTE-
KAWHe HA [Ia3ax OJHOoro
MOKOJIEHHA Jmael, Hanpa-
Mep IAPACTAHIE MEJKHX BO-
MOEMOE,

Cumena osxocHeTeM mog
BAHAHHEM YeJ0ReKa (AHTDO-
noreaHore gaxropa). Mom-
HBIM (PAKTOPOM HIMeHOHHHA
AHOCHCTEM ABIAETCH XOZAH-
CTBEHHAA [JeATEALHOCTE de-
noeern. BoamelcTeEHe Jeno-
BEKA HA ORPHPOJAHBIE 3KOCH-
CTEMEl HAYANOCE gapHo. OHO
BCE BPEMSA VCHIHBAJIOCE BME-
CTE ¢ VESTHUSHHeM Haceme-
Hua deman. B nocoeases
CTONETHH B CBA3H c OBICT-
PRIM PASBHTHEM TDOMBIII-
JEHHOCTH, CEIbCKOMD XOZAH-
CTEA, POCTOM TOPOJOR BJIH-
AHME YeloBeKA NpHOGpeIo

Mue, 106, Bansuse adTpomoreHHOTo axTapa
1 naEMenenne Gepeloporo geca (CPABHHTE © pR- e i
eyincon 103) Bonemue HaMEHEHHA

NPOHCXOIAT, HATPHMED, B

JEMEHLIX 30HAX BOKDYT TO-
M08, KOTOPBIE HCNOMRIVIOTCA [0 OTARIXA rOpodad. PacTHTensHoCoTE
Taunil TEPPHTOPHH NOCTOAHHD BRITANTHEAETCH JEABMH, TYIAKIIHMHE 0
necy, cobDUpAIEME Aroasl 1 rpudel. Hagaemune opransl pactesuil tpas-
MUPYIOTCH, MOYBA VOJOTHASTCH, CHUMAETCA e chnocobHOOTE B Yiepsa-
iy Baaru. Boe aTH aKTOPH OTPHUATEIBHO BAMAIOT HA JECHBIE Tpa-
. ¥ KOTOPEIX KODHERHILA DACTIOJATAKITCA OPAMO TOJ MecHON MOACTI-
i .

CnasHOE BHITANTHIBAHHE NOBDEEAAET NOADOCT [EpPEBELEE. ¥ KYVCTAPHH-
IO W BIPOCALIX JEDEBREE HAYMHAKT COXHYTE BEDPXVINEH, OHM Jerro Io-
pakaioTeA rpadaMa B BpeauTenaMa. B opeavieTate fec MapesHBAETCH,
veneranerea (pue. 106), Cosgawrea GraronpuATHEIE VCIOBMA [J# BHED-
MHWIH AYTOBEIX TPAE, KOTOPBIE CBETOTKOHBLR W MeHLINE OOHTCH BRITAI-
TepaHKA, TAK kKak o0pazyior gepauHy. JlecHBle TPABR CTAHOBATCH He-
KOHKYPEHTOCHOCODHEIME B BREITALAKT M3 TPABOCTOM.

OueHs CHABHO HIMEHAST JYIOBBIE, CTENHBIE H NVCTHIHHEIE 3KOCHCTE-
MELI HHTEHCMBHEIH BeImac croTa. HIHBOTHBIE MOSAAIOT ONpeNeTeHHEIE BH-
JILL TPAB, YTO MPMBOONT K DACHPOCTPAHeHHN) HenoegaeMblx pacTenmii. Ha
NACTHNINAY PAZPACTAOTCA YeMEpPHIA, LIARelh, CHHETONOBHHE, NOJBIHE.
CHumaeTcA ODMIHe MeHHBIX B KODMOBOM OTHOMEHHH anaxon. Muaorme
[MICTEHHA HE YCOeRAT 3ANBECTH M J4TE CeMEeHA. ¥ MeHBIIABTCH HOJHUe-
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riee BHAOR, yOpomaeres coobmectso. Muoronernne TPABL 38MELamTes
AUIONETHHME PACTEHHAMMH, KOPHEBEIE CHCTEMBl HKOTODEIX DPAIBHTBL L8~
wrr, [oupa, He COPMHHBAEMAA KOPHAMH, HAUHHAET PAIMBIBATBCA MOT(-
MM BOABI MAH pasBesaThed BeTpoM. Paspywenne NOMBEL OPHBOJAKT K
ok IHEHH D CPEABl NHTATEABHEIMH ANMEMEHTAMME H BOOOH, UTO pe3k0 VXV~
HART YOJIOBHA JKHIHH DPACTEHHH M CHHEMGAET HX NROIVETHBHOCTE. Bora
Fhie PA3HOTPABHBEIE BHICOKONPOZYKTHBHBIE AYra W CTEOH MpH HeYMeped-
nonM BREIDACE OpeBpailanTeda B OefHble OYCTOLIH.

CpeHa GHOEOIEHO3OB NOJ BO3ISHRCTEHEM AHTPONOrEeHHOrO (PAKTODA Ca-
maf GeicTpaa. OHa NPOMCXOAHT 34 HeCcKOIBKO JeT, & YACTO CHAUKOM.
I£ TAKHM CHAYKOODPAZMEIM CMEHAM OTHOCATCA BhIpyOKa JECOB, DACIIALL-
i 3EMEJ B © CO3JAHHEM ATPONEHOZIOB, CTPOMTEILCTED BOAOXPAHHIHILN, KO-
JE CYXONYTHRIE SHOCHCTEMB] NMPEBPAIIAITCA B BOOHEIS,

CMeHA KOCHCTEM mon BanaAmmem afuormueckux daxTopos. Kianwmar
ACMHOD IHapa HeoIHOKDPATHO MEeHAICH. [Ipu noTenieHHH B SKOCHCTEMAX
HeEACTERE ecTecTBeHHOrO oTlopa HAauMHANH npeofnagaTh Oojee Temno-
TGHBEIE BHABL PACTEHHH, MMHBOTHBIX H MHKPOODTAHHIMOR, NDH OOXO-
AogaHHMH — XogoAoverToiunpse. IlepHoisl © MANbiM HOJHYECTROM OCAJL-
OB XAPAKTEePH30BAIHCE VEBEIHUYEHHEM HHCASHHOCTH ODPraHH3IMOB, YCTOH-
GMBRIX K Hegocrarky Brard. [lepuogkl ¢ oDnapHBIME aTMochEpHBIMH
GCAKAMH NPUBOAHAH K pPACHBETY OPraHM3IMOB ¢ NOBEIILIEHHLIME Tpebo-
HAHHAMH K COSepsRaHHi) BIATH.

IpH KINMATONEHHEIX CMEHAX IKOCHCTEM B Pe3yiILTATE ECTECTHEHHOLOD
wrlopa YHCAEHHOCTH OJHMX BHAOE OPrAHHAMOB COKPAlIaeTCHd, COKpamla-
CTCH MX APEAN, OHM HCNEITHIEAIT OHOXOPHYECKHIl perpece, Hpyrue Bu-
Jibl, ORAzZaBIIMecH Oojdee yeroliuuBnM# B Goprde 3a cyUecTBOBAHHE, YBE-
AMUMBAIOT YHCAEHHOCTh, PACIIHDANT apeai ofHTAHMA, T. €. HCOLITBIBA-
0T OHOJOMHYECKHE Dporpecc.

» 1. Mogymaiite, moYeMyY HA CTAPRIX JA8HHAX MOMHD YHRIETE ARG

HHKH, MXH, Depesbl. o

» 2. Kawol npuMep cMeHL 3HOCHCTEM 00/ BOIJEHCTBHEM AHTRONOTEH-
poro thakTopa Bel Habmomaan? )

* 3. Kakde Mephl M0 OXPAHE JKOCHCTEM COCVINECTBAAIOTCA B BAIIEH ME-

CcTHOCTH?
ToetopuTe § 48.

§ 73. Azpouenoani

Crpyxrypa arpomenosza. Jleca, TYMApEL, cTenu, OVCTHINH, PEKH, MO-
pa B T. j. — ecrecTEeHHEBE sxocucTeMmiEl. [loas, oropofkl, cagbl, map-
KM, JECHbIE HACAMIEHHA, nacTiHila COAHHbIE YelOBEKOM SHOCHOTE:
Mbi, H¥ HAZLIBAKT 42pOoleHOIAMLU.

ArponeHo3sl — TAKHE IHOCHCTEMBL, CTPYETVPY H QVHKINK KOTOPLIX
cogfaeT, TOMIepHHEBAST H HOHTDOAHpYeT HelOReH B CBOGHX HHTEPECAX.

[IprMep arpoueHOss — OO0NE DIIEHWILEL. Ero pacTHTENBHEIH DOKDOR
COCTOMT B OCHOBHOM H3 PACTEHHI NMINEHMIE ¢ NpHMechio copHakos. Hu-
BOTHEIX JHAYUTENLHO MeHBIIE, UeM B eCTECTEEHHBIX IHOCHCTEMAX, HO OHH
ecTh (IHUMHEN MYyX, SKVKH, fodiessle 4epsu u ap.). Heorga peswro no-
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BLIIIAETCH YHCAEHHOCTE HACEKOMBIX-BpenHTexeid. MueyT B HOprax no-
JICHKH, 38 HHMH OXOTATCA HEeMHOMOMHC/IEHHEIS JIHCH], TOPHJISTAIDT 3ISpHO-
Wilbie B XHHele DTHOR. Ceenpr yposmall sepHa © noji#A seisosar. Ha
HOJIE OCTAKTCH COMOMA H KOPHEBLIE OCTATEM, KOTODEIE PA3SATAKTCA IpH-
fiiMH o GAKTEDHAMM, HACENAIMIHMH ITOMBY.

B arponenose, xax u B mofoll npupogsoii sxocHeTeMe, CVINECTBYIOT
T e CAMBIE TPYNOBR OPraHH3MOB: OPOIVIEHTH, KOHCYMEHTEI W Deny-
wenTel, B oarponenose nmennuHoro moas NPOAVIEHTAME ABNAKTCA [DIIe-
nuug B copEAkH. Haceromble, OTHIB, NONERKH, JAMCH MOROAIOT pacTe-
KA WIH FHHBOTHEIX, T. @, NPHHAGAEHAT K KOoHCYMeHTam. ['pudsr u Oak-
TUPUE MUHEDANHAYIOT OPraHHYECcKHe BeNlecTRA, BHOONHAA paboTy
peayuentos. B arponencae ckaaimBanTeA [HIIEBRIE LENH, KaK M B IpH-
postiodi axocHereme. ODA3ATENLHEIM 3BeHOM 2Toil nHIDeBodl enm sABIA-
Cred MeI0BEeK, BOSJENBIBAIGINANA Moaf W cobupawmmii VpOsKAl 3epHA.

JHEPrHA W THTATENLHBIE BeleCTBA, AKKYMYJHPOBAHHEIE PACTEHHAME,
NPOXOAAT no Bcell nHigepoll menn arponeHoza. YacTs SHEPrHH pacTpa-
THERETCH B ODpOUecce JbIXAHHA OPraHHAMOEB, HACTLH 8 BRIHOCHTCH BMer-
TR O 3EDHOM H3 HPPGHEHD&H. HACTE SHKPEHHHENH B OpraHHYecEOM Be-
HIPCTHEE MOYUBBI. HHTE.T@IILHI:IE BEINECTEA YACTHYHO YVIANHHTCA © YDOMa-
M, HACTHYHO BOIBpamiamwTea B nousy. Hak BHAHO H3 2T0M0 ONHCAHHA,
CUPYRTYPA # GyHEIHE coolIecTRA B ATDONSHOZE W eCTeCTBeHHOM OHO-
MCOUEHOZe NOX0EH. ATponeHos ABAAeTcA TaKoil ke cinoskHofl axomorm-
CKOH CHOTEMOH, KAK Jec MAH Y.

Orawuma arpomenosa or Gmoreonenoza. ONHAKO Med(Iy ATPOLEHO30M
1 Guoreouexosom umewoTca H Goawmme paaanuna. Ilepsoe paanwsme co-
CTOMT B PAZHOM HANpapifeHun otdopa. Ecrectmennsiit orbop, orMeras be-
YOTOHUMBLIE, HEdKHIHeHHBIE (OPMEI OPradMaMoR H MY cooblNecTE B
fiuoreonenose, QOPMHPYET OCHOBHOE ero cBOHCTEO — VCTOHYMHEBOCTE.
I} yenoBMAX HegocTATOYHOrO O0ecledeHHA PACTEHNH CBETOM, TENIoM, BIA-
PO, NMHTATENBHBIMH VIEMEHTAMH BEIAHBAIT TONBKO KOHKYDPEHTOCIOCOG-
mae BHALL BrisnTe B coODINECTBE — 370 SHAMHT TPORTH HHIHEHHBIN
IHIEA H GCTABHTE NOTOMCTEOD.

B arponenoaax geficteue ecrecteensore orfopa ocaabneno. Saech geii-
CTHYET HCKYCCTBeHHBIN oTBOp, HAOpABRMeHHBIE nDpesae BCerd HA MOBBI-
IeHHe yPOEadHOCTH CelbCHOX03ANCTEEHHBIX KYIbTYp. B OGHorecuenoze
HUTRCTEEHEBIR 0TGOD HanpaBieH Ha coZgAHENEe OPraHM3MOB, VCTOWYHBEIX
i JeHCTEHID HeOnaronpuATHeIX (GakTopos cpegw, B arpouneHosax veno-
el 0¥TeM HCKYCCTBEHHOID OTlopa cosgaeT OpPraHH3MBl ¢ MAKCHMATBHOH
NPV K THEHOCTRI0. CleoBaTesHo, B DHOTEOLEHOIAX H ATDONEHO3AX Nefi-
CTHYIOT PA3AMYMHBIE BHAR oTGOpa.

Bropoe ornnuse arponenosa or OHOreoUsHOsA 3AKIOYASTCA B MOIONL-
HMHIIIHH DHEePTHHA. EHUI‘EDHEHEEH HCMONB3YHOT E'Jl.l:ll:IETEEI]HHi:[ HOTOMHHE
meprun — Connpe. ArpolleHossl HOJVHAKT HADAAY ¢ CONHEYHOH 3Hep-
rHel ONOJHUTENEHYH 3HePrHio, KOTOPY BHOCMT ueiobex. YTobw momy-
HMTh yOOODEHMA, NPeNaparsl NPOTHE BPeJHTeNel H COPHHKOR, NpOBECTH
HEKYCCTBEHHBIH DONHE HIH OCYWHTh safoNoueHHEle NOMBRI, HALO 3ATPA-
THTh JHEPTHED. ArpONeH03R MOTYT CVINECTBOBATE M 0DeCmevHBATE Yeso-
BEKA YPORAEM TOJABKO NPH TakoH JONONHHTENRHOH 3aTpaTe aHepruH.
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Camoe CYIIECTBEHHOE PAZIHYHE Mexay DHOreOoUeHOIAME M ATPOLEHO-
aaME BAKIIOUYAeTcH B DANAHCE NUTATENRHEIX ajieMmenTop. B Guoreouenose
Bee ANeMEeHTE, OoTpedieHHBIE PACTEHHAMH, CO BpeMeHeM BO3BPALIaTCA
1 mousy. Hs arponeHo3oB 4acThk MHTATEIbHBIX 3JeMEHTOB, B NeDBYH) OHe-
pe0E TAKHX BAMKHBIX [J8 HIHH, Kark as0T ¥ (Qoodop, BEIHOCHTCH € Ypo-
sgaesM. WUrobbl BOIMECTHTE DOTEDH, Yef0BEE NMOCTOAHHO BHOCHT B NOYMBY
AMPOLEHOG0E MHHePANLHEIE H OpPraHHYecKHe yaoOpeHns.

Iipupogsee GHOTEONEHO3E — CAMODErYIHPYIOMIHECH 3HOCHCTEMEL, ar-
POLEHOZE] PEryIHpyIoTcH uenopexkom. Jlna Toro urofbl MONYHHTE YPOHIAA
H CG){FHEH’I‘& E.I'PD]’.I,BHCIB, HeNJOoBeK KOHTPOMWIHDYET H HaMeHAST BIHHHHE
HpHPOTHEIY llilﬂl{'l‘ﬂpﬂﬂ, OpoIaAa 3ACYILIHEBELIE FeMIH B OCVIDaA EE]}E;HB'
gaskHeHnesle. O GOpeTcA ¢ COPHAKAMH H BPEeIUTENAMH CEABCKOXOIAHCT-
RCHHBIX KVILBTVD, CO3TABAA NPEHMYINECTBA JHIOE 1A DOCEAHHBIX HJIH
HoCAMEHHEX MM pacrennii. O medser copra, Ao0uBagck Bee Dojee Bbi-
COKHX M YCTOHMMBEIX YPOskaes, M npuMeHAeT ynolpeHuMs Ana nomiep-
MAHMA ¥ MOBLIUSHHA NAOJOPOAMA MOYBEL.

Ecny arponeHos He NOALEDHHEBATE, TO OH OBICTPO DPASPYIOATCA H HC-
ueaner, Bo-nepemix, verolidnpocts Moboil sxocHereMbl 00YCIOBIHBARTCA
pazHoobpasHeM BHADE, 8 HHCNO BHAOB, BXOOSUIHMX B ATPOHEHO3, OYEHb
HeBeNHK0o. Bo-BTODRIX, HEVILRTYDHBIE DACTEHHA HE BBJBDHAT KOHEYDEH-
IHH ¢ OHKHME BHAaMH B OvAvT BeTecHeHbsl. Ha mecTe arponeHoza B oaa-
CYHLIHBOM KJIHMATE BOIHHEHET CTEOb, B fonaes XOJOAHOM H BJAAMHOM —
JBeC. i

ArponeHossl npoussogat exercoano oxono 2400 maH T CelhCKOXO3IAH-
cTeeHHON npoayeoms. OKOAO DOAOBMHEL 3TOr0 KOJAHYECTBA COCTABJIAKT
HmeHAa, PHEC, KYKYpysa, xaprodens. Arpoumenosamu samarto 10% cy-
wn Beman. OcBoPHHME HOBEIX 2eMelik Norpebyer SHAYNTENBHBIX SaTPaT
TPYAA M CpeAcTB, Tak kak Hanbonee ymobHble ANA JeMAEAETHA NOUBE
Ve PACTAXAHBL YEN0BEKOM.

*» 1. Kagwe, Ha BALI B3IraHg, raodaJbHble Ha3MeHeHHA Ha HAWEH nmua-
HETE MOFYT BOJHHEHYTh B CBAE3M ¢ YVBCAHYSHHEM OIOMALH arpo-
nenosoB? Kar Mx MOMHO ODPEAOTBpaTHTL?

» 2, [IpueenuTe npuMepsl ArPONEHOZ0E, BRUISINE OPOAVIEHTOR, WKOHCY-
MEHTOB H pPeIyueHTos.

* 3. Heficteyer nu Gopsba 2a CYIIBCTBORAHHE HA NOAAX, PACHIPOCTRA-
HASTCH 1M OHA HA NOPOAE JHHBOTHRIX, BLIpAMWBAEMBEIX Ha dep-
Max, B 3BEpoCOBXO3ax u T. 4.7

§ 74. IMpumenenue IKONOZUHECKUX IHAHUL
6 npaxmuveckou JeamenbHOCMU Yel06eKa

Buoaorndeckne merogsl Gopefei ¢ Bpepurenamvu. lna Gopsbul ¢ Bpe-
OMTEAAMHE CeNbCKONOIANCTREHHBIYX pPACTEHHI H C CODHAKAMH V HAC B
CTpAHE H B0 BCEM MHPE NPHMEeHAMTCH OPrAHHYECHKHE CHHTe3HpPOBAHHBIE
cOeMHEHHA, KOTODEIE HA3LIEANT DecTHuHiamu. Bee mecTHIHAR ANOBH-
ThI QA TEX MM MHBEIX OPraHHIMOB W CHOCO0OHB! BRIZMBATE HX OmICTpOe
orpasnenne ¥ rubeab. IlecTHURAL MOIBOJMAM PelIHTE BO MHOTMX CAY-
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UAAX NpodieMbl SAMHTH PACTEHHIE: HANDHMED, YHCAEHHOCTL MHTPHPYIO-
el capaEuH ceRMAC YCOPNIHO KOHTpOAHpYeTcfl. EciM YHCeIeHHOCTH ep
HOMYJIALNHE HAYMHHAST DEIKO BOIPACTATER, TO 9TH MecTa ofpafaTeiBaloT me-
CTHUHAAME H TYIIAT ONDACHHMH owar. OOHAKO OPHMEHeHME NeCTHIINIOE
CONPOBOACIASTCA MHOMMMHE HEMETATENBHMMH NOCTEACTEHAMH. OB oxa-
ERBAKT YACTO MYOHTENLHOS OefcTEHEe He TOAbKO HA BPeMTENA, HO M Ha
MUOrHE OPYIHe OPragEdaMbl, B TOM YMCIe M HA eCTECTEEHHEIY BPATOR 3T0-
o speautend. Hapymaerca Gumonormdeckoe paBHOBeCHe H CaMOperyJ/is-
nHH YHereHHoOoTH ocobell B Guonenose.

darpasHeHHe OKPYMRAWLIEH cDeIbl M HADYNIEHHE SKOIOTHYECKOro pag-
nopeeua NoByarao yyeHsx paspaforars Hoemle cnocobe Gopnber ¢ Bpe-
avreaaMu. TakuMu coocofaMH ARAAKTEA GHOIOTHYECKHE MeTONBl BOpL-
. Buoaczudeckumu memodamu HAIHBAKT NPHEMBl COKPAIIEHHA YHC-
NCHOCTH HEXeJATeNbHBIX B X03AHCTBE OPraHUsMOB ¢ HOMOIMIBI APYVIHX
wuaoe, COKpPaTHTE HCASHHOCTh BPEJRTENA MOMHO, MOBBICHE ero CMEepT-
HOHTh WIIH CHH3WE podiaeMocts. Hmenno rtarolt seron npumennnn b
fnpuiie ¢ Kponnkamu B Apcrpanuu. I[Monynauum KpoJuKoB 3apasuiad of-
HHM H3 BHPYCOB, GMHIKUX K BHDYCY OCHEL, KoTopeill Gwa oSHapyices v
HBKHOAMEDHKEAHCKHAX Epoaukop. [Ipn mepeoil e anugeMun B sapameH-
N Aonyaanmax norubso 99,8% xkpoamkos, uTo Ha onpejeneHHBI CpOK
CHHIRA0 HX YHCAEHHOCTE.

B npomnoM eexe BpennTensk MPYKTORBIX CAJOR — ABCTPAAMIACKAS M-
ropka caydaiino nonasa s Asctpanun B CeBepHYI0 AMEDHKY, a 3aTem
it Eppony. HHeleRHOETs 5TOTO BPEAMTENA Pe3Ko BOBPOCIA, NOCKOIEKY OH
1t UMeJ ecTECTBEHHEIX BPAMOE B HOBOM JJA Hero mectoobmrammn, Yomg-
TNHATE [MMHTOBKY YAaA0ChE TONBKO Noche BHeApeHus B EBpone n Ame-
[Me e OPUPOIHOrO Bpara — O0M#beH KODOBKH.

Maomxuo BecTR GuonorHdeckyvio Gopely He TONLKO ¢ HACEKOMBIMHE, HO
¢ pacTeHMAMB-copEArkamu. Kawtye onviumsa nonan s Ascrpammio
e HoMHATHOE pacteEne. IIpoHMKHOBEHME ero M3 UEETOYHOD TOPIIKA
It UPHPOTHBIE VCAOBMA CONPOBOMCAANOCE TakuMm OyHHEIM pasMHome-
nueEM, YT KAKTYC 38HAA MRUJIHOHE IMeKTADOB NDAXOTHBIX M ODACTOHIIHBIX
semenn,. OH ctan HacToAlmlum  GegcTeMes Ascrpanuu. IloKoHYHTE ©
M VAAIOCE, TAKMKE HeNodbsyA OHonorHveckne mervomgs Gopnbr, B Ha-
e 30-x rofop M3 ApPreHTHHB Bee3nH Oafouer, PYCEHHIEL KOTOPRIX
HUTAOTCA ONyHUHed. TyceHHOB COPABHANCE © HKAKTYCOM 38 KOpPOTEOE
L

llpumenenne axogorHYecKHX 3HaHME B aecosogctee. Jlechoii nokpos
el DIAHeTH OOCTORHHO YMEeHBIUASTCA, TAK KAK BREIpyORA ApeBeCcHHBL
NPEBRILIAET 8¢ FOA0R0H npupocT. PAanHOHANBHO HCOONB30BATE JecHbe Bo-
reTEA OFHAYAET BRIpYOATE He DOARINE TOTO KOJAHYECTEa OPeBecHHBI, KO-
rapoe npupactaer. Ilo sepe HecUesHOBEHHA NPHPOIHMX JECOB Boe GOJL-
I PACHpoCTPAHANTCA HCKVCCTBEHHBIE NecHLe HacamjeHudA. Ilepen mnec-
HLIM XOBAACTBOM CTOMT BOOPOC: MTO JAyUIe — HCKVCCTBEHHBIH Jec W3
HIHOH KYIBTYDE (MOHOKVIRTYDA), CMEIAHHEIE NOCAAKH HIAM eCTeCTEeH-
nmwii snec? MowokysabTypa BEIMOAHEE B XOZAMCTBEHHOM OTHOmeHHH. Ilpm
HCIOMEIOBAHHE OHA MOMEeT faBaTh GOoAslnMil rogoBoll NpHpOCT ApeBecH-
Hhl M yI0DHEE B SKCIAVATALIHH.
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OpHaxo Aec — 3TO Hé TOABKO ApeBecHHa. OH BEINOJIHAET MHOIO Apy-
rHE MogesHsx pyEropi. Jlee — mecToo0HTAHHE AHKHX MHBOTHBRIX, S8
ATA BOBAYXA, BOAR M TOUBBI, MECTO OTAWXA JAA HeNOBEKA M T. .
Beed THM [elAM YOOBAETROPAKOT ecTECTBeHHEIE Jecd, HKOTODBIE danK
XOTH M HH3KHE, HO HelpephEIBHLIE YPOMKAW JPeBecHHBI, 4 KPOMe Apens-
CHHBI — AFOJEI, OpexH, rpHoLl, nenebHble TPABRL.

CrefoBATEIEHO, OMTHMANRHBIH BADHAHT — COSQATH TAKYE) CTPYKTY-
Py, B KOTOPYH BROZHIH OBl M Jeca, H MOCATKH. CooTHOUIEHHE MEMLY
STHMME THIAMH JeCHHYX APEBEOCTOeR, NoAfop DACIMALeH ATA DOCAA0K, CTpA-
Terna pybor, OpPABHIA MHOTOCTOPOHHErD HCNOABIOBAHHA JIECA, MEpEl ero
oXpaHE — BOT 384aYM NPHEAAAHON SKOMOTHM B OPrAHHIANHH JIECHBIX
NOBAHCTE. )

MpumeneHHe JIKOJOTHYSCKHX 3HAHMH B pHOOIOECTBE H priboBO-
cree. Jlaa awboro BHAA MHBOTHOTO CYLECTRYET ONTHMAIBHEI VDOBEHL
Pr0 AOGLMH, KOTOPBIH OfCCTCYHMBAST MAKCHMANBEYH NpUbELIL fes ymep-
fa AIf TONYAAIHH. JEOJTOMHYECKH NPABHIEHAA OPrAHHIALNA OPOMEBICIA
rpebyer coBMIOAeHHA PABHOBECHA MEeXAY KOIMUeCTBOM EXEerciHO BhLIAD:
Ausaemoil puifsl ¥ T 4ACTEIO NONYAALMM, KOTODAH BCTYHAET B penpu-‘
AyETHEHSI nepuog. Hemoassosauue cBefeHHil 0 BOIPACTHOM COCTABE nnv
myaansy peid nozposnser Ges ymepba 0aA UHCASHHOCTH BHIA BHLIABIH
BATE W Heapedex ocobeil. "

[peppimenie MAKCHMAIRHO BOIMOMHOE A00BIMH OPHBOAHT CHAa4AAa K
VyMEHBIIEHWK) DASMEDOR DPAZOBOTO YJIOBA, A JATEM K Oepeaosy, T. €. i
COKPAIeNNI0 YHCAeHHOCTH nonynaumd. lloHATHO, WTO IHAHHE 3AKOHO-
MepHOCTel HIMEHEeHMA YHCASHHOCTH MOTOMHOB OMeHR BAMHO AAA panyo-
HAJBHOH JKCOAVATAILNMHA 0000 NONyAALMH MHBOTHBIX.

poayETHEHOCTE PBIOEL B OZEPAX H HMCKYCCTBEHHMX BOAOSMax 3aBd-
CHT OT TOTO, GefeH WIH GOraT BOJOEM NHUEBBIMEH PEeCYpCaMM, OT TeM-
nepaTvpbl BOJR, BHAA PO M OOJOMEHHA BHAA B HeNd OHTAHHA. Ecte
PEIGE] (HATIPEMEpP, J0COCH), KOTOPEIE ODMTAKT B XOAOJHBIX BOAAX, r;_tt.-
KOpMOoBBle 3anack! Mansl. [lonsTHO, YTO NPOSYKTHBHOCTE 3TOTO BHAA HHI
fa. HE2HA MPOAVETHBHOCTE TAKME TexX peib, KOTOphie 0DpA3VIOT 4eTsep-
Toe M MATOE 3BeHo B lenH nuradsa. Ilaroe seeno (Hanpumep, uiyka)
MpTAeTCA PEIOOi, KOTOpafA, B CBOK O4epeib, MOEJAET MeJIKYIo puby, Kop-
MAMVIOES Z0OMJAHKTOHOM (MaJeHBKHMH GecOOsBOHOMHEIMH HHBOTHRIMMH,
obuTarommumy B Bogoemax). Ilnmedl 300NNaHKTOHY CHYMHAT BOAOPOCIM.
Kax mMbpl sHaeM, TDH Oepexofe OT oJHOMO 3BeHA NMHIEBOH HenH K Apy-
FOMY SEEHY SHEDTHA pPacTpa4supaeTcA M (GHOMACCA HA HKamI0M ncnnen:-,r:
oieM vpoeHe yMeHslnaercd. Hmenno mostoMy NPOJYETHEHOCTE YeTBED
roro ¥ MATOrC sEeHBer Huaka. Hawboasmeil opoaveTHBHOCTEH obnama-
T pPhbiDBl, KOTOpPbIE HKODMATCH BOAOPOCHAMH M 300IMAHKTOHOM, T. €.
fBanaie BCBTO CTOAT K MpPOAVIEHTAM.

3naEMA OUIHeB0il MeOH M KOPMOBBIX 3ANACOB BOAOEMA OOMOTAKT pe-
(INTE BONPOC, KAKHX PHID M B KAKOM KOJIHYeCTBe HelecoolpasHo pasmo-
AHTE B JAHHEIX YOIOBMAX W KAKAS COBOKYIHOCTE PAIIHYHBIX NONyas-
nuii Gyaer HauGodee HpHEKTHEHO HCNOAR3IOBATH KOPMOBLIE PeCyDCEL.

DIROTOFHA W KocMoc. OfHO M3 CAMBIX VBJSKATENBHEIX NPHIOMKeHWH
AKOMOMHH — COZTAHHE 3aMKHYTHX HCHEVCCTBEHHEIX SHOCHCTEM IJIA M3~
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neobecneueHHA YeNOBEKA BO BPEMHA IIHTeILHBIX HCCOSIOBAHKME BHEICM-
HOit cpeasl. B 3aMKHYTON HCKYCCTBEHHON SKOCHCTEMe NPOMCXOOMT Kpy-
FOBODOT BEIECTE, KOTOPBIH MOMMHO DErVIMDOBATE OHONOTMYECKHMH Me-
xuunamaMit. PorTocHHTes BOJOPOCTEN MM HAJEMHBIX DAcTeHHHI — exo-
UMHYECKHA oropofs — ofecHedHBAST YTHIHIALNID YOASKHCTOND Tasa H
cHalxenne denoBRexa Kucnopogom. Koporxas menn PEOAYIEHTOR (MHEEpO-
OPraHAZMOB) MHHEDAMHAYET BCE OTXOAB UeJ0BEYeCKOro oprandama. Oe-
nobOJHBIIHECH MHHEPAJLHEIE BRIIECTEA M BOJA HCOONB3YIOTCHA & KOCME-
NECHHM OMOpOJIOM#, DOCTABAAKMINM THINY 008 KOCMOHARTOR. TakMe swe-
NepHMEeHTAThLH LI FAKPLITRIE SHEOCHCTEMEL Ve CO3OAHLL.

PaspafoTin mogofHBIX cHCTEM JPEIRRMATHO BAMHEL He TOJBKO ATTA
HocMoca, HO M, OpesIe Boero, A48 3eMiaH, Tak KaK 3T0 HIeAdbHEIR
fesorxofHee cHeTeMbl. TIPDHENMOB MX OPraEM3auMH BONAYT B TeXHOIO0-
UK BesOTXOAHBIY NPOHSBOJACTE.

b JHONOTHUECKHE SHAHMA HAXOAAT MHPOKOE NPUMEHCHHE B OPAHTHIE:
CHOA gearensHocTH wenopeka. Joxampre sro. Kamxne npolaeMbl pe-
LIAET SHOIOTHAT

= Ilosropure § 11.

I'nasa XVI. BHOCDEPA. OXPAHA BHOC®DEPHI

JBOAWIHA IeMAOH NOBEPXHOCTH oCOBEHHO BLICTpO npoTekana co Bpe-
MEHH BOSHHKHOBEHHA JMU3HM. TeOXHMHYECKAS pONb JKM3HM NPOABIAET-
Cil B OOLIEPMMAHHH B DPABHOBECHOM COCTOAHHM TAZ0BONO COCTABA ATMO-
cipepesl, COCTABA MOPCKHX H NPECHBIX BOS, BO BAHAHNE HA HIHMAT o
WAGAOPOAHE TIO49E,

BuemareneeTso uenoBeka B cHCTEMY NOALEDHAHEA PABHOBECHA ITDH-

BOART K KATACTPOMMUECKMM [OCHSICTEHAM, MEHAIMMM o6NHE Hamred
HIHAHETRL.

§ 75. Cocmas u gynxyuu Guocgeps

CoBOKYITHOCTE BeeX GHOeoleHO308 (arocueTeM) BeMIn npegcTABIAET
coboii GONBINYI) JKONOTHYECKYIO cucTeMy — Ouocghepy. Buorcomenos sm-
flHeTeA AEMeHTAPHON cTpYRTYpoH Gmocdepsr.

Komoorente: Gnocdepsr. Brocdepa cocTONT M3 JMHBOTO B HeHBODO
KoMOoHeHTOB. COBOKYNHOCTE BCEX SKMBBRIX ODrAHHAMOB HAINEH [IAHETHL
obpasyer xueoe sewecmao Suocgepsl. OCHOBHASN MACCA MKHMBBIX Oprasng-
MOE COCPENOTOMEHA HA IDAHMIE TPeX TeolorHmdeckny ofomoder Semmm:
rasoobpassoi (aTmocepa), smuaxoi (rmapocdepa) n TBEpAoi (aRTOCHE-
pr). K HeMHBMM KOMOOHEHTAM OTHOCHTOH TA YACTE aTMocipepsl, ITHATO-
vihepsl B rEgpochepsl, KOTOPAA CBASAHA CHOHBIMH OpOUecCAMd MHIpAa-
IWAK BEINECTE H JHEPrHH C MHBLIM bBemlecTeoM Ouochepnr. Mpasnner xna-
Wi HA [LIAHETE ABAANTCA OJHOBEDEMEHHO M rpasunamu Omocthepr, Taxum
obipasom, Ouocgepa — ofonouxa BeMan, cocTaB, CTPYKTYpa M SHepre-
THEA KOTODPOR ONpefenfioTcd COBOKYIHON IeATeNLHOCTLE SRHELIX opra-
HHIMOB.
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BIATHMMHP HBAHOBHY BEPHAJCKHH (1863—
1945) — oOTedECTBEHHHN ECTECTBOMCIBTATENAL, (im0
oy, MHHEPASOr, GCHOBOMMWIGOHHNE OHOPEOXHMHH B yHe-

nua o ouochepe.

Vyenne o Ouocdwepe OO0 COINAHO BbIJAKIMAMCA PYCCKHM Wenmm
B. . Bepuagckusm. OH mokasan, uro Guocdepa OTAHUAETCA OT npw”:r_.
ciep Bemam TeM, WTO B e¢ NPEJeJax NPOABIASTCH rennnrm[ecrcag J:..rﬂ
TeNBHOCTh BCEX JKHBEIX OpranHamos. JHMBbe OpPraHMaMsl, Mpeo pa:u_.n.
COMHEYHYH) SHEePrHi, ABAAKNTCA Mﬂjl!..'rlﬂﬁ CHIOH, BIHAKIEH I;g !;“El:;}ﬁlﬂ
roueckie mpoueccel. Crneus(pHuecKkan HepTa ﬁ:mmyepu KaK ocobo
MOUKH BeMIH — HeNpephBHO NpPOHCXONAILNE B Hel KPYrosopoT ;em;e::'rn;
PEryAHPYeMEIH JeATelEHOCTLE) HHBBIX OPTraHHIMOE. Tax wak H;]a:{b;ﬂ:
noy4aeT snepruio uasHe — or Colnua, ee HASLIBAIOT ONKPbLM
mm;-?:t;anbuuﬁ STAN MHTPAIMH BelecTs B aHeprun B Onocthepe — rtpe:
oBpajoOBAHHE SHEPTHH COHEYHOTO HIJIYYeHHSA aBTOTPOQHLIMIE opram;a;:e
mu B nponecce dqorocuntesa. [losromy, cornacHo Bepuanckomy, pos
opranuaMel, obuTanmMe HA Semie, NPeACTABIAKT cofboi mumnyg:;-{ HcM“_
reMy npechpasoBaHMA JHEPIHH CONHEMHBIX ayueil B JHEPrUw re o
ypcKHX NpoleccoB. JKHBLIC OPTAHHIMBI, PETYIHDYA KPYTOBOpOT BELl B
CAV#AT MOIHEIM TeoJOTHYEeCKHM (PAKTOpoM, npeofpasyioiiuM nosep

IaHeThL.
Huc&%{iﬁf: #mHBpOrD BemecTea. J{HEBce BELIECTEO BBRINOJIHAET B ﬁﬂm'i"f:
pe craenyiomge OHOTeoXHMHYeCKHEe QYHRIHN: 2030840 — numnmae'rHE‘
BRIFEAAST TA3ILI ﬂh’HEJ‘IHFHEJJ}:HD'EG{TM&HGEHJ‘I‘E-F!'.'Ibﬁym — OKHCJIHET, 8
NpHMep, Yrjeedoigkl a0 YyraeKHCIorS ra3a ¥ BOCCTAHABJIHBAST ero Hﬂnga'
JNeB0 OB, Hﬂir!{f&mpﬂquﬂﬂi{ylﬂ —— Gpj‘&HHEMH'HUHHE}FFPEmDH HRHI:EI.'III :
IOT B CBOHX TEIAX # CHedeTax asor, i.‘brm-cbop_, KpeMHRI, HﬂJIb%H , MAr
Huii. B pesyasraTe BHIIOAHEHHA 3THX (PYHEIHH 3 HABOS BRIIECTRO HD-DE]JEP:I:
M3 MHHepamTbHOH OCHORRL co30aeT NPUPOAHBIE BOAEI M OOMBR, OHO CO "
NAN0 B NPONLIOM M NOLIE[MHHBAST B DABHOBECHOM COCTOAHHH a-rmocﬂm_
py. Tlpn yUacTHM MHBOTO BEIECTBA HOET ::{l:;mlli:;ugz;?rpunaana, H rop

2 bl BREJANMAIOTCA B MeOXHMHYECH .

Hmpr‘ana?:-ﬁ M OEHCIHTEILHO-BOCCTARORHTENEEAA (DYHKIHH JKHBOTO Belle-
CTBA TECHO CBAZAHBI ¢ mponeccamu (oTocHHTE3a W Amxanus. B peaynn-
TaTe GHOCHHTEIA OPraHWYecKHX BellecTs ABTOTPOPHEIMH OPraHH3MAME
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im0 M3BAeYeHo U3 JApeBHel aTMochepH OrPOMHOE KOJHYECTEO yrieKHnc-
soro rasza. Ilo mepe yeenmuenna Guomacchl JejeHbIX pacTeHMIl HaMeHSI-
©3 IAsoBBI COCTAB aTMOCHIeDE — VMEHBIIANOCH COJEPIKAHHE yriaexme-
AOFD TA3a M VEeANWHBANACE KOHIEHTPALHA KHcAopoga. Becs KHenopoxa
armocepsl o6pasoBaH B DPEVIRTATE NPOILECCOR MHAHEAEATENBHOCTH AB-
TOTPOPHEX opraBpamos. B cBON ouepeis, KHCTOPON HCMOnBIVeTCA op-
FIHHIMAMM ANA Opouecca JhIXAHHA, B PE3yALTATE Hers s artmochepy
BHOBE NOCTYIAST YrUekHedbid ras. Taxmum obpasom, RHBEE OpPraEMsMbl
COEIATE B ODONLTIOM H NOLISHHBAIT MAJIIMOHEL JeT aTMochepy Hamed
IIHHETHL. Y BeJHYeHNe KOHIEHTDALHH KHCJIOPOLA B armociepe NAAHETH
NOBAHAIC HA CROPOCTE H HHTEHCHBHOCTE OKHCIHTEIBHO-BOCCTAHOBHTE -
iLIX peaknuil B aatocihepe.

MHOr#e MHKPOODPraHNIME! HelOCPeacTREHHD VHACTEVIOT B OKHCJISHHH
HeIe3n, GTO NPHBOAMT K 00PA30BAHMI0 OCATOMHEIX SKENeaHBIX DV, HIM
HOCCTAHABMHBAIOT cVWibdartel, obpasys GuorensHnle MecToOpOsIeHHA CephI,

[lecMorps HA TO YTO B COCTAR SHHMBBIX ODraHHAMOE BXOIAT T e
RHMHMECKHE JTEMEHTH, COSIHHEHHA KOTOpBIX o0paayioT aTtmocdepy,
ruapocthepy B anrocthepy, OPraEPsME He MOBTOPHKOT NOMHOCTRI XHMH-
HECKOrD COCTARA cpefkl. diueoe BelecTBEO, AKTHMBHO BRIDOAHAN KOHIEH-
TPAUHOHEYE (PYHEUHIO, BEOGHpAeT U3 cpeall ofHTAHHA Te XHMHYECKHE
HMIEMEHTBEL H B TOM KOJAHYECTEe, KOTOpBIe emy Heobxogummel, Brarogaps
QEYHECTRISHHI0) HOHUSHTPAUHOHHOH (YHKUMH MHELEe OpPraHHaMbl cosga-
NH MHOMHE OCAJ0YHEIE TOpOILL

Taxnm ofpazom, MUBOE BEIECTED Guocdepsl, BRINDONHAA TeoXHMHYe-
eine (PYHEIHY (ra3oByio, KOHUSHTPAUMOHHYIO, OKHCIANTEelbHO-BOCCTAHO-
BUTEIBHYID), CO3QAET H MOAIEDMKHEAET KOMIOHEHTE BHoc]epb.

* 1. Cpasanre Guocdepy ¢ apyramn obonouxamu Sesnn. B ues saemo-
qaered ef crocobpasine?

= 2. [IpuBegnTe NpHMeps BAHAHIA Guocthepsl Ha gpyrae ofoNovxn SemM-
an. Bamawr nn HAIMeHEHHA, MPpPOHCXOIAMHC B HTMTH.'!Eb-Ei]-E, JTHTO-

cipepe u rugpoctepe, #a Gnocdepy? Otser 0BOCHYITE.

§ 76. Kpyzoeopom xumuvecxux anemenmos

B fuochepe, Kak B B Kamgol JKOCHCTEME, NOCTOAHHO OCYOIECTRIA-
rPiil KPYTOBOPOT YIJIepOga, 430Ta, BOJOPOAA, HHCIOPOAa, dochopa, ce-
Pl M APYIHEX XUMHYSCKHX 3J8MEeHTOR.

Kpyrosopor yraepopga. ¥Yraexucamii ras NOrAOIMACTeA PACTEHHAMMH-
HMMYVIEHTAME H B Oponecce (porocHHTEIA npeobpasyerca B YIrAIeBOOkI,
OeakH, AHOMAB H APYTHE OPrAHHYECKHe COeIMHEHHA. DTH BOUIECTEA ©
NUNEH HCIONL3YIOT JKHBOTHEIE-KOHCYMEHTHl. OJHOBDEMEHHO € 2THM B
HpHpoLe DpOHCXOANT obpartHeiil npouece. Boe seupnie opraspamMer gasi-
AT, BELACAAA YIEKHCABH a3, KOTopsil nocTynaer B atmocdepy. Mepr-
HLIC PACTHTENbHLIE H JMHBOTHBIE OCTATKH M SHCKPEMEHTH 3KUBOTHEIX Daa-
ANINWTCA  (MHAHEDATHAYIOTCH) MHEDOOPIAHHIMAMH-peIyIenTaMu. KoHeu-
HBIH NPOIVET MHHEPATHIAIMHE — YIIeKHCARIH ras - BRIJSIASTCHA HI
HOUBBL HIH BOAOEMOE B aTrMochepy. YacTe yriepogs HARANAHBAETCH B
HOUBE B BHAe OPraHHYecKHX coeaudHeHnd (puc. 107).
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B mopckoii Bofe VIIEpOS COAEDMHTCA B BHAE YROJAbHOH KHCIOTE W
£¢ PACTBOPHMBIY CcOMell, HO HAKANJIMBAETCA OH B (opMe kapboHaTa Kadlk-
una CaCO; (men, mapecTHAKH, Kopanisl). "HacTe yriepoja B BHAE Kip
fOHATOR HAJOAMND HMCKAKYASTCH HI KpPYroBopoTa, O0pazysd ocajku Ha N
pogoeMoB. (HAKO ¢ TedeHHWeM BPEMEHH B Ipoileccax ropoofpasoBanns
OCAAOYMHBIE MACChl MOIHAMAKTCA HA NOBEDXHOCTE B BHIE TOPHBIX HNOPOJL.
B peayaLTaTe XHMHUeCKHX NpeolpasoBaHMil 8THX NODOL ¥raepod Kapiho
HATOB BHOBL BOBJEHASTCA B KPYroBOpoT. Yriepo] DOCTYIAST B aTMoOCi]e
PY TAKME C BRIXJOOHEIMH PasaMi ABTOMAIIMH, ¢ ABIMOBRIMH BRIGpPOCH-
MB 3aBogos M (abpHK.

B npouecce kpyrosopota yriaepoga B Gumociepe ofipasyioTes sHepre
rHUECKHe DPECYPCEl — HedTh, KAMEHHRIN Vrojib, IOpPHYHE Tasbl, TOMp ¢
NpeRecHHA, KOTOPBIE IMHPOKO HCMONLIVEOTCH eJ0BeROM. Bee arn el
CTBA NPOHIBEIeHE (OTOCHHTEIHDPYIOUMMYE DACTEHHAMH 34 DAIHOE BPEMH.
BoapacT NecoB JECATEH W COTHH JeT; ToppAHHKOB THICAYH T,
yris, HedpTH, rasos — COTHH MUAIHoHOB Jet. Cileayer YUHTHIBATE, 4TO
JAPeBeCHHA M TOp] — BOCHONHHMBIE DECYPChl, T. €. BOCHDOHIBOAAILHE:H
38 OTHOCHTENLHO KOPOTKHE NPOMERYTKH BpemeHwd, a HedTs, TOPHIUHI
rasd M yrodb — Pecypesl HepocnoaHuMele. OrpaHHYeHHOCT: H HEBOCTION-
HHMOCTE OpPTAHHYMECKOTO TONJHBA CTABAT MEpe] Uej0BEeKOM CHOHHYI Hn-
nauy OBIAJEHHA HOBRIMH HCTOHHHEAMM DJHEDIMH — TENIOBOH IHEpPrHei
JEMHBIX HEAp, sHeprueil BeTpa H OKEAHHYECKHMX NPHIHBOE H, DasyMesT
e, aHepraeill CoaHna.

KpyrosopoT asora. A30T — HeaaMeHHMNi ajgemeHT. OH BXOAHT B CO-
eraE DEJKOB M HYKJEHHOBRIX KHceaotr. KpyroBopor asora TecHO CBAIAH ©
KpyrosopoToM yriaepoga. YacTHuHO asor noctynaer u3 arMocdepr G-
rofgapa ofpasoeaHiic orcHga asora (IV) H3 azora M KHCNOPOAA OOA e
CTEHEM 2JEKTPHYECKHX PaspafoB BO BpeMA rpos. OfHaKO OCHOBHAA Mace:
AZO0TA MOCTYNaeT B BOLY W moupy OGnarogaps (peKCcamuE azora BOIAYXA
cROBOLHOMHBYIIHMH GaxTepuaMu H fakTepHAMH-cHMOHOHTAMM pacTeHHE.

B nouse W BOZe KHBYT (MKCATODE asora — nOuaHoDaktepuu. OHp
ofOramamnT NOYBEY AZ0TOM, KOTAA HX OTMepDlide KISTKH MHHEDATHIYIOT-
cs. Bnarogapsa sToMY B NOYBY CEETOAHO NOCTYIAeT oKOAo 25 Kr alorTa
Ha rexTap. Cambie sdupexTHEHBE GUECATODPHE! a%0Ta — HEAYGeHLKOBBLIE
DAKTEPHH, MUBYIIHEe B KopHAX OoGopeix pactemmit (puc. 108 AgoT Ha
pasHoOGPASHEIX MCTOYHHKOB OOCTYNAET K KOPHAM DacTeHHil, moraomaer-
cH WMH ¥ TpAHCHOPTHpYerci B cTefNHM M JHCTERA, rae B nponecce Guo-
CHHTE3a CTPOATCA DeNKH.

BenxH pacTenuil cayi#aT OCHOBOH A30THOTO NHTAHHA MHBOTHBIX. Ilo-
cie oTMHpaHMa oprasmamop Oenkxm nox geiicrerem OakTepuii M rpuboB
pASAATAIOTCA ¢ BhiAedeHHeM AMMHAKA, AMMHAK dacTHUHO norpebnsercs
pACTEHHAMH, 4 YACTHYHO MCeNOAb3Verch GaxkTepHAMH-DelyIeHTAMN. B pe-
AYJALTATE NPONECCOE HHIHEAEATENbHOCTH HEKOTODLIX BakTepHil AMMMHAK
npespamaercs B HATpaTH, HUTpaThl, KaKk M AMMOHHIHEIE HOHEL, noTped-
AANTCA PACTEHMAMHE ¥ MHEDPOOPrasnaMamu. YacTs HATPATOR OOJ JaefeT-
pHeM ocofoli rpynoel GakTepuil BOCCTAHABNHEAETCH MO0 MIEMEHTAPHOTO
agora, Beigensmimeroca B artmochepy. Tar aaMeikaeTca KpPYyroBOpoT A30°
TA B NPHPOgE.
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1. Kakosa poab MpOAVIEHTOB, KOHCYMEHTOE H DeIVIEHTOE B KPYTo-
pOpoOTE yraepoga?

2. Movemy nepes 4YeloBeHCCTBOM CTOMT OpolieMa OBIANEHHA HOBBI-
MH METOUHMEAMM JHepramn?

3. Hag cBA3AHE] OPraHH3MbBl ©0 CPeIoH B [IPONECcCax KpPYroBOPOTA
asoTa?

4. YUro oponsoiiger, ecAH B KPYTOBOPOTAX YIJEpPOAA H a30Ta pemy:
MeNTHl OEPECTAHYT PYHEIHOHHDPOBATELY

L I I

§ 77. Buozeoxumuveckue npoyeccel 8 Ouocgepe

Ponk RHBBIX ODraHHZIMOE B COITAHHH OCATOYHBIX nopox. Ileperim
oraitomM ofpasoBAHMA OCAJOMHBIX [ODOI ABAAETCH BhIBETPHBAHHE TODHBIX
HOPOL, KOTOPOE BCEPAA CONDOBOMIASTCH OPOUECCAMH HX PACTBODEHMHA.
[lpocaudeaack N0 TPEIIMHAM CHAJM, BOJA PACTEODAEST OOPOALI M YHOCHT
¢ cofoH pPACTEROPEHHLIE ANeMeHTRI. Pacreopawnimad cnocobHOCTE NPHPOT-
Hoil BOJLI 3ABHCHT OT &2 FAZ0ROTO B coflenoro cocTapom. Copepsuanue ra-
GOB W coNedl B NPHPOAHBIX BOJAX ABIAETCA De3VARTATOM BIaHMOJeicT-
BMA © JKHBEIM BEINECTBOM H mouBaMu. TarpuM ofpazoM OpoHCXOSHT pac-
TEOPEHHE TOPHBIX OODPOJ, KOTOPOE HOCBEHHO ONPEJENseTcd JeATelbBHOCTER
FHUBBIX OPraHM3MOB.

AKuBble OPraHHAMBbL OKASBIBAIOT HA MOPOLY H OPAMOE DASDVIIANIES
neierepe. Hanpusep, KOpHH PACTEHHIN, NPOHHKAR B TPEMIMHLL, DPA3IBEN-
AT KYCKH NOpPOAB, YTo choocoleTBEYeT NMPOHMKHOBEHHIO BOALL M yCHIE-
HHID NPOHECCOR PACTEOPEHHA FopHEX mopod. JIMmaliewkn, nocelssolin-
cecAd HA CHANAX, BRIJETAKT OPTAHHYeCKHe KHCAOTEL H PaspyLIaKT MHHE-
paibl xuMuuecki. [opHEE DOpoJE HAYHHAKT KPOIDHTRCA H MEXAHHYECKH
paspyviuatecia. Takwm obpazom oOpasvercsa OCANOUYHAS TOPHAS ODODOIA.

ITo cpoeMy ODPOMCXOMIEHHIG BCE OCANOUHBIE MOPOAE JenATca Ha ob-
JOMOYHBIE, XHMHUecKHe M opraHpdeckue. [locaegame cosgaHBl SHHEBIMH
oprasvaxami. Mz paxonnaeHdill MaEecTHOBBIX CHENEeTOBE OPraHHAMOB B BO-
Joemax ofpasviorea WapecTHAKH. Emerogso 10 © kansums oraaraercs
E BHAe HIBECTHAKA HA [He BOAOSMOR IUIAHETHI. JTY rpoMagHyvie pabory
UPOHZBQIAT OPraHHaMEl, O0OHTAKINHE HA BoeX I‘Jl}"ﬁHI-IHK H no Bced mo-
manH Mopeil H oxeanop. [IpH JRHIHE OHH HARATDIHBAIGT KANBIHA B CHe-
NeTaX, ODAHIHPAX, PAKOBMHAX, KOTODEIE NOCHe THOENH OpPramH3MOB OIOY-
CKAKWTCA HA gHo. (MCHOBHEIE KOHUEHTPATOPH! (HAKONHTENIH) KPEMHHA —
OIHOKJIETOUHEIE JHATOMOBEIE BOLOPOCTH H OPOCTEHIIHE — pPATHOIADHH.
OTaeKeHnd DaHIMped 3THX OPraHHsIMOB CO3IAKT JHATOMOBBIE H DagHO-
JAAPHEBBIE MBI, NOKPBIBAKINHEE COTHH THICAY HKBAODATHRIX KHIOMeTpPOR
MOPCKOID JHA,

Taxnum offpasoM, Ha TIeQIOTHYECKHEe NpOUeccH (OPMHPOBAHHA JIHTO-
cihepsl HeNDoCPEeACTBEHHO BAHAST MHHEOS BellecTno OHochephl.

Poab :RHBEIX OpPraHEH3IMOBE B Cco3faHdH mousbl. [lousa — a1o ocoboe
OPHPOSHOE TENo, 0DpaAIVIOIes BEPXHION pPHXJAVID 0DOIOUKY 3eMHOH KO-
pel M obnagammes ceoficTBoM nnogoponns. Ilousa ofpaayercs M3 npo-
AVKTOR PAspyIIeHHdA NMOBEDXHOCTHRIX CJ0EE TOPHMX OOPOJ [OOI BO3gEeH-
CTEHEeM pacTeHil, MHKDOODTAHHAMOB H JXHBOTHBIX. PACTeHHA, MOTJIOIAN
M3 armocdepsl YIAeKHMONRHE ras, a M3 DoMBb A30T, KAAHHA B Apyrie
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GIIOPHYECKH BAMKHEIE 2IEMEHTR], CTPOAT CAMKHEIE OPraHuYdeckKue COemaH:
nitA. PacTeHnd 4acTHYHO MOSJATCH MHBOTHRIMH, 4 B OCHOBHOM mMac-
o oTMHpaT. B BHe MEPTBMX KOpHel, HAAIEMHEIX DACTHTEIBHBIX OC-
FITKOB, TPYNOE H SKCKPEMEHTOR JHHBOTHRIX ODraHHYECKHe COeIHWHEHWHA
noCTYIAKT B modey. Bea macca OTMEPIIHX OCTATHOB OPraHH3MOEB, HAKO-
HHBIIAACA B PeIVILTATE HHIHENeATCILHOCTH PACTEHHE W HHBOTHBIX,
CAVAHT HCTOUHHKOM CYUECTBOBAHHA MHKDOOPTAHHAMOR, HACELAMIIHX
IRy .

IIE::u,q AeHCTEHEM MHKPOOPraHH3IMOB, OCYVIIeCTRAAKIIHY OKHCTHTEIEHYIO
(PVHKIHK, OPrafindeckHe BEIIECTEA MHHEDANHSYVIOTCA, OpPeBpalladAck B ¥Ir-
JACKHCARIH Tas, BOAY, AMMHAK, OPraHMcdMecHHe KHCAOTB H APYrHe Beile-
crea. Opraguueckie coeiHHeHH:, o0palyIONIHecH HA NepPBEIX CTANHAX
MHHEePATHSANNH, ABIAKTCA JHEPreTHYeCKHM MATEPHAIOM JAIA APYIHX
rpynn MaEpoopragmamos. Tax HaeT MHEOTOCTYNEHUATAA PeAKIHA MHHE-
paanzanuy. CaMy MHEPOODPragH3IMBl ¢ TEYEHHEM BpeMeHH OTMHPAKT, HX
rea TAKMe JRG0 TOJHOCTEE) MHHEePANHMayloTedA, JHGD pacmajaiorcd HAa
copIHHEHHA, cogep:aamme azor. Mz stux coeMHHeHHI H APYTHX nOpoMe-
MYTOUHEX OpoaykEToB obpasyerca ocofioe OpraHMYecKOs BelECTBO MOY-
Bnl — rymyc (mepermoii). Yem Gorauwe nodusa ryMmycom, Tem OHA NI0A0-
poaues, Ho W ryMye co BpEMeHeM DA3pyIIaeTcd OO AelcTEMEM MHKDO-
OPraHHaMOR, Taxum obpaszom, ¥HBLE OPrAHHAME] BEXOLAT B COCTAE NOYMBLI
H YOPAaRIAIT OPOLECCaMy, NPOHCXOAANIHME B Hei.

e 1. B uem asagnmuaercid DHOJOTHYMECKAd POTh HHBLIX OPraHdIMOR B
CORTAHHH TIOMEERLT

® 2. Kax npospnfsercsl KOHIDeHTpAnHOHHAH (PYHEIHA HHBOIO BeIIECTRA
g obpASORARME OCANOYHLIX TOROT?

» 3. Kakoe sanmanue HA COSNaHNE coBpeMeRnoll aTMocephl OKAIANH
WHBLE OPFAHHAMET

I'nasa XVII. BIUAHHE NEATEJIBHOCTH
YEJOBEKA HA BHOCDEPY

Yemoperx — anesMedT Ouochepn. Bee MHIHEHHEIS DECYPCHl — BO3OVX,
OHINY, EBOAY H IHAYHTEIBHYH) HACTE JHEPreTHYeCKHX H CTPOHTEABHEIX
pecypeo — of noaydaer us Guochepu. B Gumocdepy e Henoper chpa-
CLIBAST OTXOAE] — OBITORME M [pPOMEIINIeHHEEe. [loaroe BpeMs TaKo#
THI 4WeloBedecKoll SeATeJbHOCTH He HApyman passopecus Gmoctepst. On-
HAKO B MOCTegHMe ABA CTOJETHA, DACINHPAAR MPOMEIIIEHHYI JeATeflb-
HOCTE, YEMOBEUECTBO AKTHEHO BTOPLIOCE B JKHBOH Mup SeMian.

Yenoperx poafeficTeyer Ha Omocdepy noKalbHO — B COTHAX MHIIH-
OHOB MecT BRIOpACHIBAIOTCH IATDASHARKIHE BLIIECTEA B DEKH H BOJAYX,
CHOCHTCA MOJONOPOAHEIR a0 TOMBEL, BRIPYDAalOTCA JeCA, PaspylIAKTCH
MecToo0HTAHMA pacTeHnil H HHBOTHEIX. Oamaro Guocdepa — egnHAR CH-
CcTeMAa, OXBAYEHHAH KpPVIOoBOpOTAMH BEINECTE, H MHANHOHE] JOKAIBHBIX
po3aeicTER, CAMBAACE M YVCHJHBAA JPYr JAPYra, BhIZLIBAKT raobanbHLIe
HAMEHPHHA BO BCeX HOMOOHeHTAX OHOoCMepsl. PeKH TEEVT B MODA H OHe-
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#WHBl H BHOCAT TYIa 3JIArpAsHeHHS, GEPDIIIEHHEIG NpOMBIILAEHHOCTEID H
CONBCKEM X03AHCTROM HE BCEM IVTH EOAOTOROB. Bripybka aecos m mge-
rpajaniua movuR BReJyT K KAHMATHYECKHM H3IMEeHeHHAM, YTPaTe OOYBeH-
Hore MAOAOPOAHA H pPpAIDVIIeHWN OpUPOIHBIX IKOCHCTEM HA BOoeH 1mua-
nere. JarpAsHeHEHA, BRIOPOMIEHHBIE B BOSAYX B OOHON Touke, HeMelleH-
Ho pACHpOCTPAHAITCA HA THRICAYH KHJIOMETDOR.

Hacxoapko ORICTDO COBEDIIAIOTCH ATMOCHEDHEIE DEPEHOCH, YelIOBeYe-
CTBO YAHAIO0 HA OpuMepe uepHODRUIRCKON KaracTpodbl. Bo epemsa Bapm-
I PEARTOPA 4ACTh AfepHOTO Tomiauea Owina eeibpomiexa Hapy:my. Bapus
ocROBOAHT PASMOAKTHEHBIE T43L M TECPAEIe YACTHIL, NMOJHAE MX HA B
cory 6 wm. Ofpasopatoce pagHoakTHBHOoe o0/aKo, KOTOpPUe B IEpPBLI
AeHE TIOCTe B3PRIBA PACTIDOCTDAHMAOCL Hafd TeppHTopHell Yepausst n Be-
JOPYCCHH, & 3ATeM pasielHnots HA asa obmaka. OQHO HZ HHX HAYALTO
NMRUraThCA HAa cepepo-zanaf, gocturiao [Moasmm v [pemmn (BTOpOii—yer-
uwepTRIH AHE), 3ATEM OOBEDHYIO HA HIO-BOCTOK, nepecexno Espony (os-
Tui-mwectol aun) B gocterae Upenun, Typown, JIusasa, CHpHHE (cegb-
mMuii—pecarstit gan). Jpyroe ofnakoe nepecexio Espony k BocToxy, Ha-
NpaBIAAcE K Aaus, npounto Hag CHOupelo (nateifi-mectoi gan), Aoornei
(npenagoateili gens), cepepHoil uacTel THXoro oxeaHa, JOCTHIHYE HA
ROCEMHAANATEI OeHb nocie apapuu CepepHol Amepuirn,

DTOT DpHMEp MOKA3BIBAET, KAk OHICTPO MOINHoe JNoKAJNBHOE BO3Oeii-
CTEME OPHBOAHT K racbansHomy sdupexty. H Toumo Tam swe orpoMmce
HOIHYECTBO MEIKHX JOKANBHEIX BOATeRCTEHH OPHBOIHT ¥ raodadTeHO
ACrPAJANHA OKEpPYIRAINEH cpeisl HCTOMEHHI OPHPOIHBIX pecypcoe, I'-
feny pAja BHAOE DACTEHHI M HHBOTHEIX, SArpASHEHHIO M OTPABJIeHHD
CPeAEl NROMBIIITIEHHBIME B ORITOBEIMH OTXOJAMH, AJ0OXHMHKATAMH, pai-
PYIUCHHE 2CTeCTESHHBIX axocHeTeM (ozep, necor). Bee mebnaronpuarhbie
HIMEHEHHA B OHOCQWpe BO3ZEHCTEYIOT HAK HA SHMBOTHEIL M pacTHTeIh-
HBIA MHD, TAK B HA YeJ0BeHa,

darpasEHTeNH OOMAJAKT B MOUYBY M BOJOEMEI, HAKANIHBAKTCA B THA-
HAX PACTEHHH M MHBOTHRIX, A 4HePe3 HHX — B OpraddaMe dHeloBeHA.
Pazauutble XMMHYECKHE BELIECTBA SMACTO VCHAHBAIT MYTALMOHHEI Npo-
nece v uenosera. IloHATHO, YTO 2To MOMET OPUBOAHMTE K BOSHHEHOBE-
HHK PARTHYMHBIX BPOMIEHHBIX H HACAeACTBEHHBIX AHOMATHH. DEOIOTH-
UeCcKHe NpobieMbl HA HAUHOHANLHOM H MIoDANLHOM YDPOBHE TECHO CHH-
BAHLI ¢ DKOHOMHYECKHMH H COLHAMNBHEMH OpobleMaMH, HRIAACE YACTO
HX CAeJCTEHEM HAH NpPHYHHON,

§ 78. I'nobanrvuvie axonozuveckue npobiiremvl

Kaumarnueckue wamenerus. Iorennenme wa 3emie CBAILIBAIOT ¢ Jo0-
GapounkiM ODapHuKoBRM aduperrom. C 1860 r. cpeapas TeMneparypa Ha
aeMHOM wape moestemaack xHa 0,5—0,7 °C. Heworopmie rasel, nogobmHo
CTCHAY, DOTJ0MmAKT HEQPDAKPACHOE HIIVYEHHe, HCOYCKAeMOe 3eMHOM mo-
BUPXHOCTRID, ¥ TEM CAMBIM CHOCOOCTBYIOT COXPAHEHHK) TeILIA B aTMocde-
pe. Iror adubeRT B HASLIBAKT ARAPHUKOSHLM, A TA3kl, MOJISKYARl KOTO-
poix crnocolCTEYIOT HAKOILIEHHED TeILia, — DAPHHKOBBIMH rasaMu. K HuM
OTHOCAT NHOHCHO YrAepoga, Mertad, okeng aszora (I) n dpeonwm, koTophe
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n XX B, HAYANH WMHPOKO NPHMEHATE IAA PACUELTEHHHA JAKOB, KPACHTE
jgeil M B KAYECTEE XIAJATEHTOB B XOJOHITBHHKAX H HOHAHIHOHEPAX.

Ilo pA3ERTHA OPOMBILIAEHHOCTH NPHPOAHEIE OADHHKOBBIE raskl ofec
neupmanH Harpee aeMpoll mopepxsoctH go +15°C. C komma XVIII s
cogepskaane CO, u, CH, B armocdepe Ha4dano YBTHUHBATECH. 'lI'ﬂth ¢
1960 no 1990 r. xopuenrpagus CO, sospocaa ¢ 315 mo 350 ppm’, KO-
nenrpauua CH, ¢ gawana XIX B. mouTH yABOHIACE. JobaBouHOoE IOCTVIN-
aenpe CO, cBAZAHO B OCHOBHOM CO CHMHMAHHEM TOIUIMBA, & TAKKEe C¢o
CBEJeHHENM JecoR M MHHepAJHsanHell MyMyca naxoTHeX nous. Boapacrta-
nue KOHOEHTPAOMH MeTama B arMocdepe oUBACHAIT YBEeAHYEHHEM NOIo-
aoeea ckora (CH, — ogud H3 OpOAVETOB MeTabOIH3EMA JKBAYHEIX MK
BOTHEIX), HNEpevBAAMHEHHEeM 3eMelk OPH KYJILTHBAIMH pPHCA ¥ BOIpAC
TAHMEM SOOBIYH YIVIA, B JAJEHKAX KOTOPOrO 3TOT M3 HAKATNIHBAETCH.

flgnaerca Ay pofaBodHsll NAapHHEOBRIH ah@erT DPHYHHOH NOBRILLE-
uua Temneparypsl 3emiau? BolbIHHCTBO KAMMATOAOTOE OTEEUAIT HA 3TOT
ponpoc yreepaRTensno. [nobaneneril sarpes arMocdepsl, 00 MHEHHD Yue-
uetx, Ha 50% comzam ¢ CO,, ma 18% — c CH,, ma 14% — ¢ dpeo-
Hame 1 ma 18% — c apyrumu rasamu, exnouas NO.

Ilo npormEcszamM, ecan woHnesrpapna CO, B armocdepe JOCTHPUCT
600 ppm, Temneparypa Gmoctpepsl noseicarTea Ha 1°C ® 2025 r. u wa
3°C x worny XXI cronermsa.

VYupHEIE CErOMHA HE MOIVT CHAJIATE TOYHO, ¢ KAKOH CKOPOCTRID M KAK
HIMEHHTCH HJIMMAT, HO OHPeJeleHHBIE NPEJCHAIAHNA KIMMATHYECKHX
casuros dMerTea. Hanfonsmpe HaMeHeHMA AAGNIAKTCH B IONOME: ybhe-
JAHUEHHE HHCAA IHCTPEMANBHO JRADKHMX IHel, NIHTeJIbHBIE 34CYXH, CcMe-
HAKIMMHeCHA OPpOIHBHEIMH oM AAMHE, CTPAINHBIE YPAranbl, IITOPMbI H CH&'J'
UM, OPHYYATHEEE, HeOpeicKasveMele cMeHLl morogel. [loTemjieHHe mMo-
HET HAMEHHTE IPHBRIMHY I, YACTHHHO NIPOTHOSHPYEMYI CXeMY 3P0 IeHH
TailipyHOB, NPHEECTH K YMeHBIIEHHID KONHUYSCTBA OCAAKOE B OCHOBHBIX
sepHOBEIX paflonax — B CIIA, Kurae, KasaxcraHe, K peakoMy YMeHb
WEeHHID yposkas pHca B Asum (B stom pernone 60% macemenma norped-
NAKT pHE HAK OCHOBHOH NpPOIYHT), BLIZBATL YCHACHHE ONYCTRIHHBAHHH
B Adpuxe # #a Cpensem Bocroke, ¢TaTh NpHYHHOH rafenn Tpommuec-
kux Jgecor B Adgpaxe n Hwmnoi Asnm.

YgeTHyHOR TAAHWE NBAOE W NOALeM ypoBHA MupOBOro OKeaHA, Bhl-
SBAHHLIE DOTEILIEHHEM, CTPAIMEE TeM, 9T0 DoasmuHcTso mojeli muser
Ha nobepesxbax. [Nogbem mMops Ha 1 M OpPHBEAET K 3ATOIIEHHK 25':'13_
KEVILTHBHpVeMol aeisTsl Huna B Ernnre, a 8 Badrnagenm nojg BoAcH
ModKeT oxasatsed ot 12 go 28% veppuropun crpansl. [lom yrposoft na-
NOAATCA OFpoMHENe NpHbpemxsse ropoga CHIA, Hegww, Haras.

Takum ofpaszom, HAMEHEHHE KJAMMATA, 0DYCAOBISHHOE HIMEHEHHMEM [d-
BOROTO PEMHMA ATMOCPEDEl, HensberxHO BLIZOBET CHBHIH SHOMOTMMECK(-
ro M CONMANLHOTO XapakTep: B ODHocdepe M mMuposBom coolljecTie.

Hapymenne osoHosoro caon. JaoH cogepmuTes BO BCeX CHOAX ATMO-
cpepel. MaKCHMANBLHBIX BeJHYHH er0c KOHIEHTPALMA JOCTHCAET HE Bl
core 20—25 km Han nopepxuocTeio Jeman. Cnoft armocdeps ¢ Hanboab-

!p'p..'di — oAHA MHEAMHOHHAA 9YacTh, KAk % — OJHa COTAA YacTk.
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UM HONHYeCTBOM STOrM0 BEINeCTBA HAZwWBASTCA oionosmd. Pons osoHO-
pore ciof ATA Guocephl HCKIHOMUTENBHAR! OH NOTAOMIEeT, He nponyec-
KA K TOBEPXHOCTH JeMin, yabTpadHOJeTOBOE HIAYYEHHE, CMEPTOHOC-
Hniwr 04JA HMHBRIX OpPraHHIMOB.

Yime paAA JgeT oTMedaeTcA ociaalieHHe O30HOBOTO CJIOH, 4TO, BEPOAT-
11, CBASAHO ¢ OODAJAHHEM B BePXHHe CJI0H atMoceps oxeHga aso-
(1) u (ppeoroE.

B BO-e¢ rr. noasmica HoBEUD TpeposkuBIN (eHoMen — obpasoBanue
vaoHoBEX AP (B 1982 r. takas gpipa Onlra ofmapysxena Han AHTapE-
ruaei, a B 1987 r. — pag CepepHblM modmocosm). Y4eHBIE OIMACAKITCH,

T OZOHOBLIE ALIPE MOrYT B GnMsxaliniee BpeMsA BOSHHEHYTE Hajg Cxan-
aunasneit, Poceneit, Kananoit. Boapactanme gozsl vabTpaduoneToBoro ma-
ny'eHnA BhIZLIBAET YVBeIHYeHHe 4HCeAa 3af0MeBlIHX PAKOM HOMH, KaTa-
paKTol, UPHBOINT K YMEHBIIEHHID NPOAVEIHE MODPA, NOBDeRIeHNI Je-
con. Boaumkna HeofXoAMMOCTE OPHHATHA Mep 00 3AUHTE 030HOBOIO CI0H.
I 1987 r. 50 crpan nognmcanu B Morpeane coriamenwe, OperycMaT-
pPHBAIDIee CHHGHeHWe NPoMsBOAcTEA (Qpeonos Ha H0% .

SJarpaznenne armocdepbl. SarpAsHAKIIHE BeIIECTEAE NOCTYIIAKT HI-
AMANLHO B aATMoCdepy, BOAOeMB! H noussi. HMa atmochepst oEB MoryTt
IMHIACTE B BOAY H HOOYBRI, M3 BOALW — B HOYBBI, M3 [IOUB — B BOIY.
Jlpe TpeTH Maccel 3ArpAIENTENell mocTynamwT B atMochepy. OcHOBHBIE
MAPPHIHETENN BOIJVXA -— OKCHJAB CEPEI, A30TA, THEDABE YACTHOBR H
oweny, yraepoga (1), B 1996 r. B TedeHHe roga B oaTMociepy ObLIo
nLibpeimeHEe oxkoao 100 maa v oxenmoe cepet, T0 Mom T oxcHpoR asora,
owoao 180 mas T oxcwga yroepoga () u 60 MuE T TRePABY UACTHIL
Ucnornag 4wacTe BRGpoCcoB NPHXOAMTCA HA DASBHTEIE CTRAHLL. 34 Nep-
o 1970—1990 rr. ormevaerca choafan TEHAEHUMA K CHIMHEHHID BRIGpO-
cop 80, 50, 1 C0O. 'naeHele HCTOYHMEHN BROpOCOB B aTMocepy — 3To
NOTPeDHTEAM SHEPrHH, CHEHTANIHE HCKONASMOE TOILIHBO: NPOMEITILISH-
WiNTh, KOMMYHATBHOR XOIAHCTREO H TPAHCIOPT.

(eoliy TpeROTryY BRISLIBAET IAUPASHEHHE BORIVEA CEPHHOTHIM TAZOM,
NOPOHGIAKOIE: KHCAOTHEE Toxad. [locaeacTeMa KHCTOTHBRIX Xosaed iis
fBuocepsl HCKANMHTEIBHO TAmensie. OHE DPeBpallanT 0Iepa, DEKH H
npyjikl B DE3HMIHEHHBIE BOOOSMB], VHHUTOEKAA COODIIECTEA JCHBOTHEIX W
pacrenwii. B CHLA okono 200 ozep ammunncs poiber, B Ileenun npm-
OannsprensHe 20% o3ep yie MeprTERl MAR yMupanoT. Kocaorame mpos-
FLU ] OAHA HI PIABHEIX NPHYHH rHbeSIH JecoB. ¥ MeHblIeHHEe SArpAIHE-
sl aTMOCEPBl B MEecTe ERIOPOCOE NMPOHCXOAHT 34 CHET OEpPEHOCA a34-
rpHaHEHHH N0 BeeMY SEMHOMY IIAPY, HTO VIPOMAET 3J0DOBERK Jmjeil ©
HPWPOJIHBIM DECYDEAM BCEN HALHH.

JarpAsHeHHe BONHBIX cHeTem. Sa mociaegnme 50 mer okasanmch pas-
PYIHIEHHBIME BOJOSMEL # BOAOHOCHBIE CHCTEMBI MHOHX cTpaHn mupa. Or-
MOEMHETCH HCTOLNEHHE NoOJ3eMHBX Bog. BecHoHTponsHOR noTpedieHpe BO-
Akl 1A DOJOHBA H NPpOMBILITEHHBIX IIDEEHI}HHTHI'&. YHHUTOMHEHHE BOLO-
GX[MIHHBIY JECHBIX MACCHEOER H OCVINEHHE BepXoBRIX GOMO0T ODHBENH K
maceonoi rufenn manmx pex. Cokpamaercs ofbeM CTOKA KDPYIOHBIX PEK.

HepeaMepHoe pACITHDEHNE NOMHBHLIY MIOMIAACH OHAZANOCE OQHON M3
upaann rubenn Apanbckoro mopa. 3a DocHeqHRe MOJALL BRICOXJIH COTHH
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COTECTEEHHBIX BOAoeMoB M odep IIpHapaisd. ApHOHzamusa (OOYCTBIHMI
NHe) W OCTPRIA HESOCTATOK BOABR ODVCIOBHIH JeTPASANMED IIDHDOJH X
SKOCHCTEM PAHOHA.

JarpasHende BOJOSMOB OTXOJAMH TPOMEBINLIEHHOCTH OPeBPALLAST NX
B CTOdHBIE KaHaebl. OOHTATEIH per H gasme moped nornbawmT nog oo
oM HeTenpOYETOR, KOTOPRE NPEOATCTEYIOT MOTAOMIEHHIG KHCTODOIN Wi
ROSIVEA. 3ArpAHeHHLEIMH OKAZAIHCE H OKEeaHBL.

Brifpockl He(TH MOIYT Pesko saMeliuTs rasopwlil obmen aTmocdwpii
¢ rHEpocipepoil, HADYIIHTE CHAOMHBIUIHECA DABHOBECHBIE MpOIecchl, yhur
HNAHKTOHHEIE OPrAHHSMBL OKeAHA, A BMECTe ¢ HHMH — XHIHE OHENn-
CIHX TOyOHH.

Cumpig yaodpennii, cOHpockl OTXON0E MHUBOTHOBOJCTBA M KAHAIHIAUM-
OHHBIX BOJ NPHBOAAT K SArPpASHEHHK) BOOOEMOEB H30BITOMHBIMH KOHILCH-
TpanuaMe azota ¥ docdopa. Bricokoe colep:anme sTHX 3MEMEHTOBR CTH-
myaupyer GuicTpeiil poct pogopocaeii. HaunnaeTes snseTeHHes BOJOCMOD.
[ocae orvupanna Goneluoil macesl Bogopochell onp OHICTpo paanarawT-
evH. 3anackl KHCAOpOAa B Boge HeTomaoTed. OODHTATENH BOJOBMOE Hauu-
AT 3AORIXATRECA DE3 KHCIOPOOA, B peayibTaTe 4dero peifa rubaer.

Oxono T0% sarpassHeHds Mopekodl cpefbl cBA3ZAHO ¢ HAZEMHBIMH H-
TOUHHKAMYE, BEAKNYAA DOABIIHE H MATLIE TOPOLA, NTPOMBILLISHHOCTE, CTp0-
HTEIBCTRO, CEABCKOS XO3AHCTEO, JNecHOe XOIAMCTEO M TYPHaM. SArpasns-
WHIMMHE  BeIecTBAMH, KOTODEE COSNAKIT TAABHVID YIpozy ANA MOPCHO
cpefibl OOHTAHHA, ABIAKTCA CTOMHBIE BOAbL, XHMHYECKHE BeUlecTBa, My-
cop B NIACTMACCEl, TAMENIRIE MeTANLTR, PAAHOAKTHBHBIE OTXOARI H HediT.
HexoTopeie B3 3THX MATEDHANOE ANOBHTHL, OHH MEIIEHHO PAITATAKITCAN
A OKpYIKAIONeH cpese M HAKANJMBAIOTCA B JKHBHIX CYIIECTBAX. 3arpsi-
HEHHA BOZHMKAKT TAHME B DeayiALTATe CVIOXOACTBA H chpoca oTxonon
g mope. Oxono G600 v HedTH eMerofHOo DOOATAST B OHKEAHB! H MODH
B pesyAbTATE OBBEMHEIX MORDCKHX [ePeBO30K, ABADHI M He3AKOHHOI'O
CAHBEH.

IMpudpexnasle BOALl MCHBTEIBAKT 0co0yi) HATPYSKY B CBA3ZH ¢ HHTEH-
cHprranuedl gobeldM pPRIGEI B MOLIKCKOB, 4TO NPHBOIHT K NeTpafainy
HIEIRPOBEIX H MODCEHX SKOCHCTEM.

Yanuroexmenne aecos. JlecaM NpMHALIEMHT BAMHAA POTL B COXpPAHE-
HHH IOUBRI H BOALI, MOMIEPHAHHH PACTHTEIBHOTO H JKHBOTHOTO MHDH.
Kpome Toro, JAeca ABAAKTCA HCTOUHHKOM NPOMBIIIIEHHOHR ApeBeCcHHBL,
TOILIMBA M ADYVIHX TNPOAYETOR.

Hrise Jeca 1Mo BCeMY MHPY OKAIANHCH 0] YTPOsOH BhIDOAIEHHHA #
VHHYTOMEHHA B Pe3viBTATE BOIPDACTAKILHX HATPY3OK CO CTOPOHEI YeN0-
gera. 34 cHeT JecOB PACHIHPHAITCA CEAbCKOXOSANCTReHHBIE NMOAA W Nact-
GHllA, MPOACIMEAETCA XMOIHHYECKHH JieconosaJj, Jeca CTpagawT oT [o-
MAPOR M 3arpaAsHeHHA armocdepsi. Ocoboe GecnoRoHCTEO BRIZBIBAET DA3-
pPYIIEHHE TPONHYECKHX JeCcoB, CPEIHerojoBol NPOIEHT rHdelH KOTOPbIX
pocrHraer 1% or ux oaomagH. Omenkmn, monyuennwle Ilpogosoascreend-
HOMl B censeroxoamiicreendoll oprammaanmeii OOH (PAO) B 62 erpanax
(uro npejcrasifer T8Y MHpPOBEIX NUOomANeH, JAHHMASMBIX TPONHYECKH-
MH JecamMu), CBHASTENRCTEVIOT O ToM, 4To B nepuog 1980—1990 rr. ge-
CA CBOAHIHCE co ckopocTeid 16,8 man ra/rog (psc. 109).
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M o rvbeni NECOB (MNH ra, rOOoBas BeudMHa)
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e, 1049, Tubenh TecoB B PAIBHBAKMIMxCHE perwonax, 1980—1990 rr.

Ocrapmneca 800 Man ra TPONMYECKHX JMecoB BRIPYOAIOTCA W paspy-
MAKTEA © TAKOH CROPOCTRE), 4T0 K 2030 r., mo pasmHUHEIM OIEHKAM,
yiesneer Beero or 200 mo 370 man ra. IMocaemncTeHa cBefeHHA TPOOHYe-
CKAX JIECOB — 3T0 BRIMHDAHHE BHAOB, ASIPASAUMA IOYE, CHIGKEHHE BO-
JOCTOKA HA BOJOPASIENaX M YBEIHYeHHe HAKOIJIEHHA OCANKOE B EBOOO-
eMax, cHigenne Gydepnoil ponn necHmX GONOT, CHIMEHHE JANACOE Y-
Jejuyia B HAaseMHON Omomacce, poer cofjepxamma CO, B armocdepe,
VYMOHBIIEHHS KOJHYESCTEBAR ATMOCHEeDHBIX OCAJKOEB.

Jleca rubayT He Toawko B Tponukax. Hauanoce Maccopoe zafonesa-
uue u rabens gecos Epponmt m CepepHoil AMepHiH H3-3a IarPAIHEHHSA
wrmochepil, B H NMo4Ye. BeaegcTBHe HHTEHCHBHBIX PYOOK NPAKTHYECHH
YUHUTOMEHB xBoliHke meca [lenTpasnhoil PoccHy, HeVEIOHHO CEOSATCS
napubiones UeHHBIE H JOCTYOHEIE A8 TeXHHKH MACCHBBI JdecoB B CHORpH
i Ha [Mansnem Boctoke.

YHHUTOMEHNE CEBEPHBIX JECOE, TAK M¥e KAK H TPONHYSCKHX, BBI3BI
BAGT HIMEHEHHE HIMMATHYECKHX VCIOEHI, BOOHOTO PeXHMA, COCTOAHHA
VIR,

Cucmamtll_u no4yr, llowsa ABAASTCA HE TOABKO OCHOBHEIM CPeCTBOM
CRABCKOXOIANCTEEHHOND TPOHABOACTEA, HO H BAMCHEHIIHM KOMIIOHEHTOM
UHOCHCTEM, DECYIHPVIOIMHEM cocTaB aTMochepsl B regpocdepsl, W Hajes-
iaM GapeepoM HAa NYTAX MHTPAIHE IArpAsHARMMEE bemects. M ata Tom-
witiaA obogouka 3eMaM — Degocdeps — NPeTePNeRAsT IHAYHTEILHYIO
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Jerpaganmio ooj Bo3feidcTEMeM uenosera. JlerpagaiuA HCOOABIVEMBIX M-
JOREKOM IOYE B OPOHEHTAX OT BCell MX NAOWIANH XAPAKTEDPHIVETCH cJ-
AVIOIIHMH NHQPaMB: HpARHAA cTeneHe Jerpaganum — 1%, cHasHag
15%, ymepenHaa — 46%, nerxas — 38% . Hanboaee mupoxo pacnpo-
CTpAHEHHEIN Nponece paspylieHdd NO4YBeHHOI'O NOKPOBA — 3DO3HA.

KpoMme 3poaHd — OOTEDH BEPXHErD IUIOAOPGIHOTO CJI0A MOYBLI B P~
SVIBTATE Er0 CHOCA TEKYVIIHMH BOJAMH HJIH BeTPOM — HeGaaronpnat-
Hoe posgeficTBMe HA NOYBEl OKASEIBAST HX NOIHE OpH OAOXOH cHCTEMe
Apedaxa. [IpH HenpABHIRHOM PETYIHPOBAHHH PEXMHMOB MoaMsa # cbpo-
ca peHAMCHEIX BOJ TPYHTOBEIE BOJLI, HACTO HEcyIHe COMH, IOJHHMANT-
e K MOBEDXHOOTH NOYE M 3ACOMAKT €8 BepXHHEe POPH3IOHTHL (XHMHYee-
kafd gerpaganua). Yacrs mous nogpepraeTca QuaHtveckol JerpaganmMn
0UEHE CHIABHO VILIOTHAETCA IO BAHAHHeM TAMENLIX CENBCKOXOIAHCTRE
HEIX MALIHH.

FnapHble OpPHYMHBL AerpajallH [OYE: NepeBRLIIAC HA macTOMINAax, oc-
EvIeHHe M BRIpyOEAa JecoB, CeNbCKROXOIANCTREHHAA OeATEAbHOCTE.

Onycreiansanne, ONyCTHHRBAHME — 3T0 OPOLEce AErPASAIIHH 3KOCH-
ecTeM, BRIZBAHHEIE HaMeHeHHeM KJAHMATA M XO3AHCTBeHHOH AeATeaLHOC-
TeE uweaopeka. OOVCTEIHHMBAHHIG NOLBEDIHEHE! OPeXIe BCErD JACYILIH-
BhLIZ JEeMITH. an‘IHHLI AHTPONONeHHOMD ONYCTRIHHBAHHAD OepeBRINAC HA
NacTOMINAY, HHTEHCHBHOE HCNONLIOBAHME MDANOTHEIX IeMeNEL, DAacIiHpe-
HHE HENOJHBHOTO SeMAeAe]HA B apujiHble ofJacTH, HADYIIEHHE JECHBIX
MACCHBOE, AAHTEABHOS HAM TeXHOJOIHYECKH HeNPABMIBHOS HCKVCCTBEH:
HOoe OpolIeHHe, NPHBOASINIS: K JACONEHHID IIOYE.

Or perpajauuy OOoUBE yie nocTpaganc 3,6 mMapa ra sacyuridBeIX
seMedk, YTO COCTARNAEST OKHOJNO YSTEEDTH NONOMAAM 3eMuoll cvium. 3aco-
JIEHHE [I04E, CEAZAHHOE ¢ HEeNPABMIBHBIM ADEHAKOM, NOPAMKAET OTpOM-
HBIE TMPOCTPAHCTEA NOJMMBHBIX SEeMelb., SACOJEHHe B 3acymIHBEX obnac-
TAX OBYCIOBIEHO CHALHEIM HCHADEHMEM, B Pe3VILTATE KOTOPOTO PACTBO-
PEHHEIE COJMH DOJHHMAKTCA K NOBEPXHOCTH NOYBE H 3[eCchk HAKAILINBAKTCAH,
Konnentpanus cofeil MoryT OBITE TAKHMH BRICOKHMH, 9TO DOCT DacTe-
HHI CTAHOBHTCA HeBOAMOMHEIM., HAprHll OpuMep yhoagka CeabCHOM Xo-
adiicTea B OpeeEue BpemeHa — Bepxmaa Meconoramusa. Tam 4000 ner
Hasal MpPPHranHoHHLe BOARL, 3abupacMee nz Esdipata, smadane obecne-
YHEBANH XOPOIIHE YPOMAH, HO NOCTENEHHO NPHBESH K 3ACOMeHHND NOYBL.

B mame ppema npubamsurensio 280 mis nwneli, HACSTAIIMHY CEMlk-
CKHME MECTHOCTH, HAXOOATCA B TOH MAH HHOH CTeNeHH 000 BIHAHHEM
ONYyCTEIHHBAHHA . GI‘I&'CTHHHEH.HHE‘- H 3ACYXH ABIAKTCA NDHYHHAMH Gen:
HooTH W roaoga. B erpapax Adprrr ® ory or Caxapel B 3acyXy B ce-
pennte 80-x rr. or rogoga DorHbA0 OROAG 8 MIOH HeJ0BEH,

Ilotepa Guopasmoobpasna. Yuemwle cuMTanwT, 4T0 Ha Jemae oburaer
or 5 go 30 MIr BMIOE, XOTH omnMcaHo okonc 1.7 maH. CoBOKVIOIHOCTL
BCEX BHAOB cocTaBaser Ouopasznoolpasue Seman. Ot nonosnam ac 80%
(00 pasHEIM OINEHKAM) BHIOB ILIAHETH MMHBET B TDONHYECHHX JIECAX, XO
TH OOCHAefHHE ZAHMMAKT Bcero 7% teppuropun 3emmn. Tak, B momcae
pom gecy Ilamamsl Ha naomaas 50 ra yueHmle oDHADY:EHIM OO0
300 eufoBR JAepeBheR ¥ KYCTAPHHKOEB, B Manmafiznn Ha Tako#t e naouma-
am — B35 eugor aepeenen. [lo manpamnenwso k CesepHOMY DOIMIOCY
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GnopazHoobpasne cEmkaercda. Hanpusmep, 8 mrate Bammarrom ma 50 ra
pacrerT okoso 40 smpos Aepeebes, a 5 Banagmoit Cubupun — 5—6.

Faapymenue TponuyecKHX Jecos yie TNpPHBENO K THOEIH OKOMIO
G000 srgon. TponHueckue seca B OCHOBHOM NPHHALIOKAT GeQHBIM To-
eYAApPCTEAM © DEICTDBIM POCTOM HADPOAOHACETEHHA. DTH CTDAHBI BbIHYM-
JARHEL IKCIOPTHPOBATE JPEBECHHY, CHHPATE Jeca, YTodRl DOCTPOHTH fo-
PpOrd M ropoga, BEIDACTHTE yvposaid., K comaneHHn, DOUYBEL TPOTIHUYRCKHX
Jecon oueHb GeauEl, 3a 2—3 rofja OHM HCTOWAKTCH M BHOBL TpebyeTca
BLIPYDEA JecOos.

Buae rufayr He Toneko B Tponmkax. Beame, rie paspymawTes ako-
CHETEME] WIH CHJIABHO COKPAIASTEA HX OA0IMALL, HCHEIAKT BHILI. H ST
HEHOCIOMIHEMAA NOTepa 408 OHOCDEDR W YeT0BEYecTBa.

Moan HayuunHes HenoaszoBate Bcero 0,1% smuaos. Mu vmorpebas-
M B NHIOY AHIE okoae 50 BHAOR pacTeduii, B TO BpeMA Kak 75 Teic.
paCTEHUH HMENT ChefobHBIE YACTH H ropasino Horaue MHTATENLHBIMH Be-
NeeTEAME, YeM vooTpedadeMas cefuac pacTHTeIbHAR oHma. Pacremus
H TOBKO [OHIOA, HO H CTPOMTEJBHEIH MATEDHAN, HCTOUHHEK JHEDrHH, co-
CTARHAA HACTE JeKAPCTE.

Buorexnonorna rome sapMcuT or GuopasHoofpasHs: celexnms — or
MeHOE JIHEHX  PACTeHHH, NPOH3BOACTEO AHTHOHOTHEOE — oT MHEDOCKO-
NUUMECKHX rPHDOB, NpPOAVKIHUA (epMeHTOR — oT Aposcked u GaxTepmii.
BuoTexHONOTH HANSHTCA COZTATH NPHPOAHbIE VIOODEHHA WM MeCTHITHIEL,
COPFTA KYABTYPHEIX pacTeHHil, HOTOpPLIE YeTolMHBL K 3acyxe, 3 MOPOE-
1M M DAZHBIM BOesHaM.

BoT HexoTOpEIE DPHMEPH COUHAABHO-PKOJOTHYECKHX BRITOJA OHOI0IH-
R L o ] [}a:}m:nﬁpaauﬁ:

O{J'Nm_r:wr:i'b AEKAPCTE, NPOMIBOAHMEIN B MHPEe B3 JHEODACTYLIHX pac-
TeHHM W ECTECTBEHHLIX OPOAVKTOB, COCTARAAeT okoao 40 mapn mon-
napoe CIHIA B rog.

& B 1960 r. Toasko ogun pefeHok H3 OATH GONRHEY JdeiigeMpedl mMen
HIAHE BROKEATE. Teleps YeTEepo Ha NATH MMeT TAKOH made. Jro era-
A BOSMOMRHEIM GIArojapa JedeHHD JeKAPCTBEHHBIM IpeNapaToM, co-
AREKAIIHM AKTHEHRIE BeIIecTEA, OOHADYIKEHHBIE B TPOOMYECKOM Jec-
oM pacresuu Catharantus, ponmma woroporo — Magarackap.

e BB Asum Kk cepegmme T0-X rofos reHeTHYeCKHe VAVHINEHHA OPHBELH
I pOCTY NPOM3BOACTEA NMUICHWUL! Ha 2° Mapa W puea ma 1,5 mapn
acanapoe CIIA B rog. DTH pesyasTaTel GRLUIH AOCTHIHYTH 88 CHET
BEIBELEHEA M HCNONLIOBAHHA HHBKOPOCABIX COPTOR JePHOBBIX KYIIb-
Y.

® UnuH red 3pHONCKOrO AYMEHS JAUHINAST celidMac OT BHPYCA JHeITOR
KANIHKOBOCTH VPOXAR Beero xKamwmpopHHACKOro AUYMeHS CTOHMOCTLI
160 mas gonnapos CUIA B rog.

Tepna OnopasHooOpazue 3eMiaM, YEIOBEYECTRO TepAeT croe Dygvioes,

lpodaemsr anepreturn. Jlna npomasoncTea MaTepHANBHBIX OJar, obo-
'R, n-L‘_!!EIJ.IEHHH, paboTs TPAHCIIOPTA HeoDxoguMa DHEPrMA.

Campiil pacnpocTpaHeHHBIH BHI TOMNTHEAR — KAMEHBESIH yroie, OnHo-
BpEMEHHO 3T0 H HANMeHee sHepreTHdYeckH aduperTHEHOe B Hanbonee onac-
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Hoe Tonaueo. IIps cropasms yras obpazverca ropasfo OONBOIE JHOKOH
ja Yriaepoia Ha efHHHIY npouaae.ueum}ﬁ JHEPIHH, 4YeM OPpH cropaiiudi
OETANLHBIX BHIOE HMCKOMAEMOTD TOMAWEA. A 9T0 03HAYAST, YTO CHHI
HHEe YTAA ANA DOAYYeHHS eIHHHIE SHEPrHH OPHBOHT K YCHISHHI M)
HHEOEODO aduperTa B GONRIISH CTENeHH, YeM CHHTAHHE HeMTH H ras
Kpome Toro, domaee T0% BrOpocoB gHOKcHIA cepbl H oRogo 25% @i
GpOCoE OKCHIOB A30TA BLISBAHO CHHHTAHMEM VIVIA, OCODBHHO HA S08KTEH
craHnpAax. IIpupogumil rasz BeAesdeT GoAblHe TENNA NPH CHHTAHHH |
B MEHbIIEH CTEIEHM IArPASHAET BOSAYX, WeM Yroibk M HedThb.

DHeprus, MOAVUAEMAS HA FUADOSNEKTPOCTAHIMAX, ARIASTCR YHCTO
HO ODOECTEO TAATHT 34 ATy JHEepPryw nﬂonopo,nﬂeﬁmnmu TLOH M H H 10 M
SBEMIAMH, VEOOAIHMH 10 BOJAY OPH CTPOWTENRCTES BOJOXPAHHIHIL.

leproRayanBEG AAEPHAS SHEDPrHA DACCMATDHEANACE KAK HCTOMHMI
queTol, OGeaonacHoll B gemesoi  ameprmn. [lpeanonaranocks, uTo |
2000 r. 1800 aTOMHBIX SMEKETPOCTAHIME OVAVT NOCTABIATE 21% Mup
O AONOIHWUTEIRHONR sHepraw, Ogaaxko ® 1990 r. Ha AZepHYE SHeprUE
NPUXOAHA0CE JMIIL 2% oblero NpoMsBoicTEa IHEPrHM.

C momenta apapuu Ha YepHobeiibckodt AJC B 1986 r. MHOrHE ¢7jmn
HE HEPeCMOTPENH NNAHE CTPORTEARCTEA HoBkix ADC B cTOpoHY yMenl
HeHHA HAA BOBCE OTHARANMCE oT HHX. KpoMme onacHoeTH amapmii i
ADC, cymecteyeT npoilesMa VAANEHHA H XpPaHEHHA DATHOAKTHEHEIX ¥
xooe. Ilo Mepe Toro KAk BEROJATCA B JHCIIYATAIIMID HOBBIE M BRIBOJSN
csl M3 IHCIUIVATAILMH CTADLIE ATOMHEBIE JMeKTPOCTAHIIHE, KOAHTECTRO ‘T
kux orxogos pacrer. Ilocae 40 ger HeclenoBaHHR M IHCKYCCHE yaen
BeE S HE OPHOLTH B COrPAAcHED OTHOCHTENLHO OBS0MACHBIX METO/
KPAHOHMA DAAHOAKTHBHBIX OTXOM0E.

Hrax, daxrnueckn mwboe NPoMIBOACTED JHEPrHH NDHBOAHT K IACPH
HeHHID OEpy:Rammell cpegsl. Ho denoper He MOMET HHTE 063 3HEPrHM
Penlenne SHePreTHYECKHXY NpolieM JeXHT B NOBRIIEHHH MDeKTHRHO
TH HCMIOTLIOBAHHA JHEDTHH MOLOT0 THIA, B HOBEIX SKOJOTHYSCHH OGO
GEAOMACHEIX TEXHOIOMHAK HCOOILIOBAHHSA HCHONAEMOD0 TOMIHBEA, B 110
NYUEHHH SHEPrHH Sa CcueT COJHIlA, BeTpa, TeKvINel BOAbI, TeoTepMAlnL
HBEIX HCTOUHHKOB, EMErciHD BOzO0HOBAAWINEHcH OHOMACCE H ODPEAHME
CEKHX OTXO0N0B.

® 1. HawoBK HEJOCTATEH o TPEHMYINECTES TEOJOBRX, ATOMHEIN |
rugpoasertpoctasnni? [lo kaxomy oyra cAeIVeT PAIBHBATL Miv)
reTaxy?

2. Kakpe BRI 3HASTE BRIECTBA, aarpAasHaminme soagyx? Kamwe e
APHATHA B BALDEH MeECTHOCTH JarpA3HAKT BDGJ:[‘;.I'X?

3. KakoBbl OCHOBHBIE NMPOOIEMEl H NPUYRHEL 3arpAsaeEns Mupowor
okeana?

4, [MogeMy Basmmo coxpanath GHopasimoobpasme JeMaM o KAKHC Ap
OBl WENOREYECHOl JEHTEIRHOCTH NPHBOJAT H Ero cORPAeHnmd
3. Uro Be amaere off yHAYTOMEHHH JecoBR B pameild smectaocra? Jl
CTATOWHO JH B Heil jgecob cefivac? Ecaw neca Geann merpedien

PAHEeE, TO N0 KAKOH npuanHe?

s * * @
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§ 79. Obwecmeo u oxpyxmaruwas cpeda

Poct uvcnennocTH Hacedenns. Ecan HadeoTH Ha rpadms 4McIeHHOCTD
NACETEHHA, OLEHEHHVI) B ONDEJefieHHBIE NPOMEeMYTKH BPEeMeHH, To M
NOIYIHM SHCIOHEHIHANEHYI KpHBEVE (pHe. 110).

B reveHde HECHONBKHX NeDERIX MHMIHOHOE J&8T JIONAH MHIH HeDOMb-
HHMH rpyOname © nofsiBaIH cede DTHINY oXO0ToH Ha JHEHXY JKABOTHEIX
 cobHpATeNLCTROM ChefobHLIX HacTell pacrennil. UncaesHocTe Hacene-
IHA poclia O4YeHE MeIJIeHHO — o0 cpegHedl ckopoctsie 0,002% B rom.
Ha prcysxe 103 sTo gaMEHAA, NOYTH FOPHSOHTAAbDHAA, YACTE KPHBOIL
i Tex MmOp CROPOCTE @MErofHOrD APHPOCTA CVIMECTREHHO YBeAHUYHIACH,
aoeruraa maxcumyma B 2,06% B 1970 r. ¥ zatTem kosedaiack Ha ypos-
me 1,75% . B pesyaerare crTons 0ONBINOrD YEeOHUEHHA CKOPOCTH KPHEAA
poeTa UHCAEHHOCTH HACSIEHHA NOHIIA DOYTH BepTHRAJBHO BREpDX, A0-
cruriye B 1993 r. Gomnee 5,5 mapn uenoser. Ilo npormosam, w 2020 r.
HacereHHe 3eMIH COCTABHT Oxoao 8 mMaps denoser. Bonemas uacts npm-
[OCTA HACENEHHA NPHXOAHMTCA HA OeiHBIE DPAIBMBAMNINMECA CTPAHEL.

Cyasn mo cocTOAHWK OKpYHAMUeH cpeabl, HAIlA IJIAHETA Yi3e Oepe-
nacenena. [lepenacenenne bmpaer apyx tHmos. [lepsniii THO nepenace-
NeHHA BOSHHKAST TaM, rie amnged Donbdie, 4eM HX MOMEeT OpPOKODMHTH
NPHHALTEHANIAA MM 3ZeMIH, e DoARIASTCH HeXBATHKA THIH M BOAL.
lHepenacenene JaHHOTO THOA BOIHHEAST M TAM, T/e CKOPOCTE NpHpOE-
TH HACEJEHHH NPEBBIUAET CKOPOCTh SKOHOMHYECKODD POCTAa M HacelcHHe
gaTacTpoprueckn degeer. [Ipn 5ToM THNE NepeHACENEHHMA YHCIEHHOCTL
HACEMEHHA H COOTEETCTEVIOMIAA OErpATALIHA DOTEHUHMAIRHO BO300HOBIA-
*MBIX IIOYE, OACTOMIN, JAeCOBR H JAHKOH OPHPOAB ABAAKTCH KIOUYEBBIMH
(paKTOPAMH, OOPENeNAKIIHME BOIZSHCTEHe HA OEDYMAKMVH cpegyv. B
naubonee GeHEX CTPAHAX TEePEHACE/NEHHE BRIZLIBAST NPeEAeBDEMEHHYH
emeprs 20 MaH, 8 MoMeT ORITE, ¥ 40 MIH YeNoBeR eHEeroaHO.

B npoMBIUJeHHO PASBMTEIX CTpAHAX HaOIofaeTcd BTOPOH THO nepe-
inceneHda — nepenorpebaesne. OHO ODpoABAsAeTcH, Korga BefoablIce o
UMEIPHHOCTH HACENeHHe HCMOAbL3YeT NPHPOIHBIE PECYDORl B TAKHX MAc-
nrraBax, YT0 BOJHHEAKT 3JHAYHTENbHOE 3ArpASHEHHE, AErpajalMsA oKpy-
MAKMeH cpeikl W HOTOIMEHHE pecypoos.

Taxum obpazoM, KAK BRICOKAA HWHCIEHHOCTh HACEJTeHHA, TAK M Iepe-
norpebieHne NpH HASKOH YHCAEHHOCTH NPHEOAAT K OJHOMY H TOMY e
PEIVARTATY — K OErpANALHH NPHPOSE B HCTOIEHHE KHZHEHHO Heod-
KJIMMBIX PECYPCOB: YHCTOTO BOIOVXA, BOALI, NAOAOPOIHBIX MOYME M TON-
JHBH.

HugycTpraasso-moTpeiuTenbckoe 0DMIECTEO. ¥ MHOHX Niofeil, oco-
feHHe 1 NPOMBITEHHC PAIRKTLL CTPAHAX. CAOEHIOCE MHDPOBO3IPEHHE
PACTOYHTENSh. KOTOROE OCHORMBASTCS Hi NPEICTARTEHHMAX, UTO DECYVDCH
(HrpEHIYHE P Uer DOJbIl Mb H2. HWeODoJbayem. dem Soabine OpoH3Bo-
Auy b notpebasen . ven Ivunn MB EHBeM. B oTC ke Bpems Gegneiimas
WHCTE YeJIOBEUErTH: He - COCTOAHHE VIOBJASTEODHTL cBOR NoTpebHOCTE
afiiaeTr HTAHML, KHIHI, 30PaBOOXpaHeHHA o obpazomanua. Paapms
Mexay norpebiennem B Gorateix M OEOHEIX CTPAHAX OrpoMeH. Yenoper
I PAIBHBANIMHXCA CTPAHAX NOTPEOASET B RBOCEME DAS MeHBINE MOJIOKES
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Pue, 110, Tpapue 3HCOOHEHIHATLHOMG POCTA HHCTEHHOCTH HACCISHHA B (M
waoM 1 oporsoa wa 2100 r.

W B [I8CTE PA3 MEHBIIE MAcA, ueM B passuteix crpanax. IloTpefnemy
e METAJNNOE B PacdeTe HA AVIOY HaceleHud B OefHEIX CTDAHAX MEeNl
me 8 13—19 pas.

HepaBeHCTBO DASBHTEIX M DAZBHRBAKILNXCA CTDAH VCYTYOIAETCA TEN
4T MOJABNANIE: GOJBIIHHCTEO BPEJHEIX BHOPOCOB B ATMOCHEDY H 0K
AH, NPeRCTARAAIIHY Yrpoay AnA Bcex meuTenell SeMmnd, NPOHIBOJHTE
PASEHTHIMH CTPAHAMHE.

Yem peimle VpoEeHE OOoTpelieHHA, TeM HHTEHCHBHE® HCMOTBIOBAHMY
pecypcoRr ¥ GoJLlue IArpASHeHHe Opy:apmei cpenw. Ha momeo CIIA
HANPHMED, HACENEHHE KOTODBIX coOCTabBiAerT 5,5% oOT Boero HACETEeHH
Bermmn, npuxognres oxone 40% seex norpefnAeMBIX pecyYpPCOB NUTAHET!
H ceelme T0% BpeaHsx Beifpocoe B aTwmochepy. OnacHocTe HeoGpaTh
Moit JerpajanMH cpeakl BCe YVOHJMBAGTCH, TAK KaK HE TOIBKO HHUTE
NPOMBIILIEHHO DASBHTHIX CTPAH He MeTal0T OTHAZATRCA OT norpeluTen
cKoil MASOAOTHH W TepeiiTH K YMepeHHOMY NOTpe0IeHHN, HO H HACEI
HMe pPA3BHBAKIMEXCA cTpaH ¥ Pocomm crpemmuTea K zanagHoMy obpan
MHIHN ¢ ero NOCTOAHHEIMH NOKYIEAMH HOBBIX Mojgenell MamiuH, AoOMAN
Hux ajexrtponpnbopoB, cpegcTs cBAsH, ¢ OeckoHeuHoil pexaamod
OrpOMHEIMH CBAMTKAMH BLIGpOIIeHHBIX Beniedi.
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Ocofioe GecoROACTEO BEISEIBAST HEeYKJOHHOE VBEIMYeHHe NApKA AB-
romofnreii. Cpegs pPAasIWUHEIX TPANCOOPTHEIX CPeNCTE HMEHHO ABTOMO-
i BRIOPACKIBAKT HAHDOABIIEE KOMHYECTRO BPEAHLIX KOMIOHEHTOR.
Jhvuke nmerxosomy apromobmaso gaa cropanua 1 mr Oemamma Tpebyverca
2.0 wr kMcaopona. B cpegHen sa rog asTomobunas npoeaskaer 10 Teic. KM,
vacraer 10 v Genanmna, pacxoaya 25 T kMcnopoga B BHOpaceBAA B AT
mocepy 160 T BEIXTONARIX rasop, B KOTOpRIX obHApY:emo 200 pasnmy-
max  eewects, B ToM uncae 800 kr CO, 40 kr oxkcugoE  aszora,
200 ke yraesogopogos. Ecam GeHsHE STHAHpPOBAH, TO B BHOpOCH DocTy-
wier 3,5 Kr sagosmToro cemnua. Kpome Toro, kamasiii  aBTOMOGHIE,
Cripan WHHEL, TocTABIAST B artMoctepy 5—8 gr peansoBodl neun eme-
RINTITN

JlipgH BO BeeX CTPAHAX HE SHEM4T OrPAHHYHBATE CBOH JMMHBIE [o-
TIMGHOCTH H COZAKT B IEJ0M TAKYI CTPYKTYPY NoTpelieHns, KoTopas
npeana ONA  OEpY)RAnImed  cpeibl, 3SKOHOMHYECKH Hed(dexTHBEHA #H
[MuOpHTENBHA  OIOA  CAMOND IIGTPEEHTE‘JIH. C'rpﬂ'r'erma HHEHIVCTPHANLHO-
wrrpeUTEIbCKOrD  ODIIECTEBA  BeOeT HeJOBeYerTHO waractpode, Ha
cameny el jonssHa OprdTH ApYrag cTpATerHs — CTPATerHs VeToHYMHBO-
My fEAIBEMTHA.

Memaynaponsoe coTpyiHHuecTso w Goprnda ¢ Gexmocrsio. Ina ofec-
Hedenua yeroifureoctH ofilecTsa B TeUeHHE AMHTENLHONO BPEMEeHH [Ja-
HiA DEOHOMHYSCKOT) DAZBHTHA [OUEHBI NPHHHMATE B pacderT HeolxomwM-
MOCTh COXPAHEHHA H JANIHTH NDPHPOAHBIX PECYDCOB Ha HAINSH IIaHeTe.
s aroro HeofXoAMMO DApPTHEPCTBO MY BCEMH CTDAHAMH MHpA.
W ryr BO BECE POCT DOAHMMAeTcA npofiema GorateTea M OeIHOCTH.

BepnocTs pasEHBAKIIMXCA CTPAH ¢ OPPOMHBIM HACEASHHEM HE AT
UM BOIMOMHOCTH BHIANBIBATE JEHEIH B OXDAHY OKDYVHAWOIER cpemsl.
Borarsie e cTPaHBL, 3ACFPASHAS NoDalsHO Cpegy, He XOTAT JenaThs Ka-
HHTAJIOBISKEHHE B NPHPOJOOXPAHHEBE MeDOOPHATHA DPAIEHBAIIHMXCH
TR,

Jlaa roro wrobE CO3NATH YONOBHA [0 DABHOrO NAPTHEPCTBa B jeje
COXDIHEHHA OKDYRAKMEH cpefbl, MHD LOJUHeH NPeJoCTABHTE (DHHAHCO-
BV HY HOMOILb MHOTHM DAIEHEAKMIIHMCH CTPAHAM, B OCODEHHOCTH Hawbo-
Jqer GelHBIM, H NOMOYE HM B PALHOHATBHOM YIPDABTEHHH ODPHPOIHBIMH
[ PeAME,

¥Yeroiiaueoe pasenTHEe. 3a NOCHeIHHE JecATHASTHA XX B, JIOOH Ha-
UMM TOHHMATE, YTO SHOHOMMYECHKOE DASBHTHE HE MOMKET OCTAHOBMTBCH,
0 OHD LOJGKHO NOATH 00 APYroMy OVTH, NepecTal CTOAkR AKTHEHO pas-
pyneTh oxpyskamwyn cpegy. B 1992 r, B Puo-ge-Mlaneiipe 6maa npo-
HYlIetHE BCTPEYA HA BLICIOEM VPOBHe no npolnemMad mnaHeThl Semns. Ha
aToi BeTpede Oblla NMOANeDXKAHA HAed VeTOHYMHMBONO pDASBHTHA, BEIEH-
nyrnd Mexnyvaapongnod komuceuedt B 1983 r., u npunsata «Jexnapanma
Puo-ge-Hianeiipo no oxpymanmed cpege ¥ pPAIBHTHIOS, PACKPEIBAIOINAN
CYUHOCTE B HeTH KOMUenyuy Jyomouiusoo passumil, HA KOTOpPRIE M0JIH-
Hhl OPHEHTHPOBATECA RCE CTPAHEI MHDA NPH paspaBoTRe CBOMX HAHHO-
HAJIbHEIX cTpaTeruil paseuTaa. Ilog yeTolYMBLIM pASBHTHEM IOHHMAeT-
CH THKAA MOOENE DAIBHTHA, OPH KOTOPOH YAOBISTRODAKTCA OCHOBHLIS
MHIHEHHBIE OOTPEDHOCTH KAK HEIHEMIHEro, TAK M BCEX NOCHeAVIOIIHX Ho-
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KOMeHHE, CO3NAKTCA VCIOBHA [JAA CAMODEANHIALNH BCEM JIOOAM Hem-
BHCHMO OT TOTD, B KAKOH cTpaHe OHH JKHEYT H K KAKOH COLHAILHOIN
rpVIne NPHUHALTEHAT.

Tprennne, chopMyIHpoBAHHEE HA KOH(pEPEHIHN B Puo-ge-Haneiipo,
OCHOBAHE! HA IYMAHHCTHUECKWX HASAX, CPEIH KOTODBIX OTMETHM Clie-
AVIOIIHE:
® JlIoaH MMEWT TpPAB0 HA 3A0POBYID H ILIONOTBOPHYI) MHHIHE B rapMo-

HHHE ¢ IPHPOIOH.
® CerogHAIIHe: PAIBHTHE He JOJHHO OCYINEeCTBAATHCA BO BpEN HHTEpE

caM OyayiuHx NoEoJeHrH., .

@ [lna AocTHAEHHA VeTONUHBONO DASBMTHA 3J4IMHTA OKPYMRAIIEH Cpe-
ABl JOUGEHA COCTABNATE HEOTHEMJIEMYI) HACTE NPOUECCA DPAIBHTHH M
He MOMeT paﬂﬂMﬂTPHBEThCH B DT[.'IEIB’E OT Hero.

@ lMexopeHeHNe HHINETEI M HEDABEHCTEA B VPOBHAX JMHIHH B Pasiui-
HEIX YACTHX MH;}IH HED'EXDJ],HHG ASIA ﬂﬁEEl‘IE"IERHH ycmﬁwumrn Phtf"l':l'l
H vIoBAeTBOpeHus norpebHocTeill CoONBIIMHCTEA HACENeHMSH.

@ Mup, pasBuUTHE H OXpaHa OKPYEAKILEH cpeabl BI3AHMOIABHCHMEL H 1
PasaeJHMbl.

OCcHOBHEIM JOKYMeHTOM BeTpeud craia «[losecrra qua mHa XXI sens
NpOrpaMMa TOTO, KAK cOelaTh PASBUTHE YCTOHYMBEIM € COUHMANBHON, Ditn-
HOMPYeCKOH H aROJOTHUYSCKONl TOYMKH IpeHHA.

AToT JOKVMEHT OTPAMKAST BCEMHPHOE COUJACHE B NoauTHHeckpe obs
AATENBCTEA, BaAThie HAa celd rocyIapecTBEAME, IO BONDOCAM DASBHTHA W
DLOHOMHYIECKOM) COTPYIHHYECTRA.

K cosmanendio, 3a rogsl, NPOMejiHe nocie Komdepednnd e Puo-ne-
HManefipo, ©Tago ACHO, YT MHOIHE HAYUHBIE, TEXHOIOIHYECKWE, COLN-
AlbHBIE H TOIATHYECKHE OpobgeMbl OKASAJIHCE YPe3BRMANHO CIAOKHBIMY,
A HPHHATEE PEROMEHIALMH — TDPVAHBIMH B peannsaunpd. Hurepeck: mo-
IYUIECTEEHHEIY MEEIVHAPOAHBIX HOPHOPALNA, TOIHTHYECHHE HHTEPecH
CTPAH, COLMAJTLHBIE M STHHYECKHE PAZHOIIACHA, CTPEMJEHHEe Ipasjian K
pACIIHPEHHOMY HoOTpelieHiio ORAZAIHCE CHIbRHee J00poil BOJM MHpPOBO
ro coobllecTBa, sakpeljeHHOol B PeIISHHAX BCOTPEYH HA BRICHIEM Ypon-
He B Puo-pe-Alaneiipo.

OoHako OPOAOIMKATE PA3SEHBATE 3KOHOMHKY, He CHHTAACE C OPHpO-
naoii, — aro sHaumT WATH K rubenm senosedecrea. Yrobsl npegorspa-
THTb H&Tﬂn7pn¢y. HADO BCEeM: HAPOAaM, TrocygapeTBaM, OUPDOMHBIM -
MBIILIEHHEIM KODIOPAIIMAM, CPeiHeMy H MaloMy OH3HeCY, KONJASKTHBAM
el M KammoMy YeJoBexy — IAar 3a MaroM ABMTATBCA B CTOPOHY,
VHAZAHHYID TNPHHIHUNAME YeTOHUHBOIO PAIEMTH.

SaMeuaTeIbHBIMH CAOBAMA JAKOHYHI CEOIO NPeKpacHyio Kuury « Anann
B oppyaamnes sapes Taiinep Munmep: «Eme ne noajgHo, eme ecth
EpeMA PEIINTE CTOAIHE [epe] HAMHE CA0MHBIE BIAHMOCBAIAHHBIE npof-
AeMbl M COBEPIUMTL CHOpee IUTaBHbiil, a He craukoobpasHeni mepexon w
VeTOlMHBOMY ZeMHOMY OOLIECTEY, ©CAM 8T0 JelcTBHTenbHo 3aloThT -
CTATOYMHO MHOTO Jmmeid. Pemars He sdMe, PEHIATE <HAaMs, H pPelaTh
KAK MOMKHO OBICTpeSs.
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Ouenpre npubIHIHTEARHO, BO CHOALKG pas BoapacTeT obimas ma-
rpyaka wa samy naagety ® 2030 r., ecuad HaceleHMe paIBHBaR-
mMEXCcA CTPAH MOGHHMET CcBOE noTpelleHHe N0 VPOBHA DAIBHTHIX
erpan. Cerogpa Ba OJHEY OATYI0 HACTE HACETEHHA 3eMAN, NPOMHKH-
BAKMOETO B DAIBHTEIX CTPAHAX, TPHX0AUTCHA B3% rogoBoro goxo-
Aa. B paiMBAKIIMXCA CTPAHMAX KHEET B YeTHPEe pasa GoMbie Tio-
Aeit, WeM B PASBRTHX, W K 2030 r. 270 KOJIWYECTBO VIABOHTCH.
Kakne GCHOBHBIC TeHJEHUAH PAEHTHA B CTPAHE H B MHDE Bbl BH-
aute ceroguA? KAk CRAZAHLE] B HHX SHOTOTHYMECHHE, SEOHOMHUSC:
EHE H conpanbHsie npobnemp? Kakpe npofaemsl, nmo mamemy mHe-
HHID, HAQO PEIUATH B OepBYH odepedb? COCTARBTE COMCOK OPHODH-
TETHRIX IeRedl AnA Ramlero ropoga waun obmacrm, Poccms w mmpa.
0‘5‘0}".5[“'1"2‘ ITH BONPOCHE! KOONEKTHEHO B HEJIOACCE.

. Kaxwe npHpofooxpaHHEeie opramgaatunn su asaete? Kar Bpl gyma-

eTe, aKTHEHCTH Iprannea genamT nonesmoe geno? Kawx, no same-
MY MHEHHIO, HAN0 JAMHOATE OEPVHAKMVI cpemy?

PEIIEHHE 3AJAY

dangame 5 K § 27,
1. BanumeM yclOBHEe B BHJAE CXeMbi:

P Q cepui useT X 3 vepHsii user
L

Fy 16 cepoix  : 14 uephbix

2. Orono EamIoro QeHoTHIA JANHIOEM Te AJXIelH, KOTOPBIE ero 4l
pegenawT. OUeBMAHO, 4TO 1lepH£:Iﬂ LBET ONpejenAerTcds FeHOTHIOM
TAK HAK OH pelneccHBeH, a C-EP'E-IH OEBEET A0JMeH ONpejeldATBCH Al
A, Tak KAk OH jAoMuHaHTeH. Bropoit amnens noxa HemasecTeH. Mo
MOy HaenM:

P Q cepbii uBeT X uepHsii useT
A- L aa

F 16 cepeix 14 yepHsix
A- aa

Buak «—s o00D03HAUAST, YTO BTOPOIH ANIENL NOKA HEHIBECTEH.

3. Tax Kak NOTOMCTBO MOJAVHAST M0 OJHOMY AMJIETH OT Kaypgoro |
JHTENA, TO MO TEHOTHOY YepHOTe OOTOMCTBA OTpefeflAeM CeHOTHIT MHT
pr kak Ag. 3agaua penieHa.

JamaEne 6 w § 28.
1. BanuuieM vCAORHEe B BHIE CXEMbI:

P Q CKpYrnble KpacHee X d rRYLWEBHOHbIE HeNTe
nnogel l nnogsl
F, lokp.kpach. : 1rpyw.kpacH. : 1okp. Xent.: 1rpyw.xent.

2. Oxono xamgoro (eHOTHNA HANWUINEM Té AJUIETH, KOTODBIE ero o
pPeIeaHoT, DOMYHUHM:

P Q OMPYINBIE HDACHBIE 4 d rPYLWEesHOHbIE MenThIe
nnogsl nnogbl
A-B- L aabb
F, 1 okp.upaci. : 1rpyw.wpack. : 1 owp. ment. : 1 rpyw. went.
A-B- aaB- A-bb aabb
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duak «—e+ obozHAuAeST, YTO BTOPOH aANIenk MOMeT OLITE KAK JOMM-
HAHNTHBIM, TAK H peUeCCHBEHBIM NPH JaHHOM {ITEHD'T‘HIIE.

4. HeuasecTHble ANJAeAH B MeHOTHIS MATEPH OOpefelfeM 0 rpyue-
BUSNOMY SEeNTOMY NOTOMCTEY, HCXOOA H3E TOrO {.‘DDﬁpa}HEHHH, qTO OJHH
I BOKANGION DApe NPUXOMHT OT MATeDH, CAeJI0BATENBHO, B TéeHOTH-
e MATEPH AOMMHLL OBTE A0Jens ¢ u b,

A. Tenepk, zHafg reHoTHOR O0OMX poAMTexell, MOMHO HANMCATE Te-
HEFPHITBL BCEX NOTOMEOE:

P '[_? CHPYTMbIE KpacHble  y 6 FEYWEBHAHLIE MEnThle
nnoae nnoas
AaBb aabb
FameTe AB; ab; Ab; aB ab
F;  1okp.wpach. 1rpyw. vpacy. : 1 okp. ment.: 1rpyw. sent,
AaBb aaBb Aabb aabb

h. To, wro mabnwogaerca pacmennenne 1:1:1:1, moaTeepscaaeT npa-

BILILHOCTER DelleHHA 3aga8MH. Tak xax B AAHHOM COVYae HMeeTCH BCero
IVIMH THID MYGHCHEHX FaMer, TO paclienneHHe B F] onpegeageTca COOTHO-

MeHUeM  THOOB SHeEHCKHY ramer, woropoe paeHo 1AB:lab:lAb:laB
(M. Tperail saxkon Menpens).

daganue 2 g § 20,
l. 3anumeM yeloBHe 3aJa%H B BHAS CXeMbl, HCIOIBIYA JNA HALTAK-
HETH XPOMOCOMEEIR cmocol aanucn redoruna. [loayaum:

P Q@ rnagkocemenroe  x d mopumHMcToR

£ yCHHaMM Bes youmos
A C a ¢
ﬁ — ——
a C

Fyn F; Henw3zBeCTHBI

2. OnpegenseM raMersl pogumTeneid B monyumsm F:

P9 4 x ¢ 4

&

T. 8. BCE PACTEHHA TAaJKOCeMeHHRI® H ¢ YOHHEAMH.
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3. Onpegensem rametrsl ¥ F, ¥ monyuaem F,. Ilpn oteyTeTeum uepe
wpecTa xpoMocoM B F, Gyger Tonsko Aga tana ramer — AC u ae. Cae-
JWIRATENBHO, Donyuaem F,, Henoassya pemetry [lemnera:

d

e AC|2c
A C A O a c

v A O a ¢

T. 8. B F, nmomyuaem pacmennenne 1AACC: 24qCe: lagce, 4T0 COOTHET-
CTBYET PaclignIeHHK 0o peHoTHOY: 3 TIagKoCceMeHHBIX € YCHKAMH K
| mopummEHcTOMYy DE3 YCHEOB.

Janamme 1 w § 79.

MpepnonaraeM, YTO AOX00 OPAMO [OPONOPUHOHANEH HArPY3He Mo
oEpyEanmyn cpegy. Heams 83% goxoma, noayyuyasMoro B PasBHTLIN
CTPAHAX ABAJLATHIO NPOMEHTAMH Hacegdenud Jeman, Ha 17% (goxon B0
iacenenna denman). Hoayyaes 4,9 — Bo cTonekKo pad 1,-’5_ HACTE HACEJC-
HuA uMeer Gonbumie, wem ocraneHele /.. Tak Kak B pasBHBAIOUIMXCH
CTPAHAX MPOMHEAST B WeThIpe paza DoJsIle MIOJeill H KOJAHYMECTBO HX Y-
popTeA an 30 mer, To ymEoxaem 4,9 ma 8. B wrore noayumtes, wTo ob-
MM OO, 4 CAeOORATENLHO, HATDYIKA HA cpely yBelwunTes npubiau-
auTensEo B 40 pas.



JIABOPATOPHBIH IIPAKTHEYM

JlabopaTopuaa pabota 1

Tema: «Cmpoenue pacmumenshoil, wusomuot, 2pulnoll u Saxmepu-
(ARE0l KIEmoK o8 MUKPOCKOMOM»

[{eap: 3akpenuTsE yMeHHe TOTOBHTE MHUKPOLUPEOAPATE] H PAcCMATPH-
WITE MX [0J MHKDOCKOIOM, HAXOAHTE 0COGEHHOCTH CTDOSHHA KIETOK pal-
AHUHBIX OPrAHM3MOE, CDABHHEATE HX Memgy coboil.

QHopyaoEaHMe: MHKPOCKONR, NPEJMETHEIE H NOKPOBHBIE CTEK-
M, CTAKAHBL ¢ BOAOH, CTEKAAHHBIE OANOUKH, JYK PeNUaThil, DazpegeH-
L APOMHH, KYABRTYPA CEHHOH NAJOYKH, MHKPONPEOAPATE KJETOK MHO-
MHUSTOYHBIX HHBOTHBIX.

Xog padorTh

1. IlpuroroBsTe MHEKpPONpenapaThl KOMMHIL IYEA, JAPOMHeBLIX IpH-
Do, DakTepHi ceHHoll mamouxn. [log MEEpOCKODOM pacCMOTDHTE HX, A
THIHE MOTOBRIH MHEKDONDENAPAT KASTOK MHOTORJSTOMHOTO OPraHuamMa.

2. ComocTaBhTe VEBHASHHOE ¢ HaobpaskeHHeM o00BeRTOR Ha TADIHIIAX.
dapueyiTe KIBTEH B TeTpagax M oDOSHAYRTE BHANMBIE B CBETOBOH MH-
HPHICHON OPrAHOHIEL,

3. CpapHpTe Memayv coboi arH KnerkH. OTBeTHTE HA BONPOCE: B 4eM
WMIKANYASTCA CXOACTEO M pasamdme KaeTok? KakoBsl DpHYMHHBL cXomcT-
i M PARNHYHA KIeTOR pasHux oprapnasmor? [lonsrraiitecs o0bAcCHHTH,
IKNK NIIA IBOJIKOIHA DAKTepHi, HMHBOTHRIX, pacTeHunii, rpubos.

JabopaTtopaaa pabora 2

Tema: ellnazmonus u GenIaiMoIL: 6 KASMEAYX KONUUB AYKID

Heas: chopMHPOBATE VMEeHHE TMPOBOAHTE ONBIT M0 NDOAVUSHHE IIA3-
MOJIM3A, 3AKDEOHTh YMeHHe paboTaTh ¢ MHKPOCKOOOM, OPOROIHTE HAa-
frogenne W ofbACHATL NOAVYEHHBIE PE3YVIBTATHL.

OfopyaoBAHME MHKDOCKONEL, NpPeIMETHLIE H MOKDOBHEE CTEK-
Jul, CTEKIAHHBIE NDAJOYKH, CTAKAHL ¢ BOJOH, @HJIBTPGBHJIBHHJ{ ﬁ}’.‘dﬂl"&.
[MCTROD MOBAPEHHON CONMH, PeOYATEED AV,

Xon paGoTh

1. TpsuroroBeTe NpPemapaT KOMHOE VKA, PACCMOTPHTE KJIETKH IOj
muipockonos. OGpaTHTE BHEUMAHME HA DPACOOMOMEHHE IHTONMAIMLI OT=
HOCHTENBHO KIeTOYHOH ofonouKkH.

2. VaannTte ¢ Mugponpenapata goiy, OPHAGKHE GHARTPOBANLHYIO G-
MUY K KpaKn DOKPOBHOMO cTekga. HaHecHTe Ha NPeIMeTHOS CTEKI0 Kam-
AW pacTeopa nmopapenHoil comn. Habnopadite 3a naMeHeRHeM TIOMO0HE-
M IHTOMIAIMEL.

4. PuapTpoBanbHOE GyMarod yIoaauTe pacTBOp DoBapeHBOl coan. Kam-
HUTe HA NPEIMETHOE CTexJo 2—3 Kanam Boasl. HabmogaliTe aa cocTo-
AMHEM  ATONTA3MBL.

4. Ofwacanre nabmogaemoe asrense. OTBETbTE Ha BOINPOCED Kyaa
JHranack Boga (B KJeTHH WAH M3 HHX) UpM DOMSWEHHH TKAHH B pac-
Teop conn? Yem MomHO OFBACHHTE TAKOe HANDABASHHE ABMMKEHHA BO-
ant? Kyna gearanack eoja NpH noMemeHss TEasd B Bogv? Yem ato
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oiveaeaaerca? Kax Bel gymaere, uTo 0Ll MOPIO HPOHIOHTH B HISTHAX,
oIl DRI HX OCTABHAH B PACTBOPE CONMH HA SIHTEIBHOES spemal Moo
M WCHOIEI0OBATE PACTEOD COMH JA# VEHYTOHEHHA COPHAKOB?

JlaGoparopuan paGora 3 (B AByx BapHa#Tax)

Tema: sKHamaiumuyeckas aEMUSHOCTS @EDMEHMOS & MUSWY mid
HAXD

[Heaw: chopMHpoBATE 3HAHAA O poaH QEPMEHTOR B KASTKAX, IaKpe-
HHTE vMeHHe pafoTaTh ¢ MAKPOCKONOM, OPOBOJHTE ONEITE H ODLACHATL
PESVALTATHL PAbOTE.

Bapwnaunt I

Ofopyaonague: ceeskui 3% -HBll pacTEOp DEPOKCHAA BOAOPOA:,
npobHpKH, NHHOEST, THAHH pacTeddi (KVCOMKH CHIDOTO M BapEHOrO Kap-
rofpensA) ¥ MMHBOTHBIX (KYCOUKH CHIPOTO H BAPEHOTO MAcA HAM pPEIOLI),
necor, CTYNEA M IECTHE.

Xom pabGorTh

1. HpurorossTe naTeE NPolHpPOK H OOMECTHTE B NepByK npobHpry
HEMHOTO IeCKa, BO BTODYI — KYCOUSH CRIPOTO KApTodens, B TPETEH —
KVCOUMEK BAPEHOND KapTodels, B 4eTBEPTYH) — KYCOUEK CEIPOrD MACA, B
nATVI0 — Kycouex BapeHoro maca. KammmTte B mamgvio us npoSupow
HEMHOTO nepokcHaa Bogopoga. IIpoxabaiofaiite, 9To GYVIET NPOHCKOIATL
B HAMA0H Ha npofRpox.

2. MaMenruuTe B CTVOKE KYCOHeK CchHIporo Raprodwns ¢ Hebodemmm
KOoNH4ecTEoM Oecka. [lepeHecHTe HaiMenbdeHHBIE Kaprodelk BMecTe ©
necKoM B npodHpEY B HAOHHTE TYAR HEMHOrO mepokcuga mojopoga. Cpas-
HETE AKTHBEHOOT:R HAMEILYeHHOH H Lenod pacTHTeNbHOH THAHH.

3. Cocrasbre TabaHny, OOKAIBIBAKLIVE AKTHBHOCTE KAMKAOH THAHM
npu paznwyuEoil ofpaboTre.

4, OiVBACHHTE NOJVHEHHBIE De3yALTATHEL. OTBETHTE HA BOOPOCHI: B KA-
Kux npolHpKaX NpoABHIAch aAKTHBHOCTE (QepmenTta? OfbacHuTE HNOHeMYy.
Ko NposBNAeTCH AKTHBHOCTh (JEPMENTA B JKHBRIX M MePTBBIX THAHAX?
(OfeACHETE HabIHIaeMoe ABJIEHHE, Kar Bnmser namMeapdeHHe THAHH HA
aKTHBHOCTE pepmenTa? PasnuuaeTca JH AKTHBHOCTE (WDMEHTA B MHBRIX
TraHAX pacTeHdil B xupoTHEX? Kak O BRl NPeiIosHIH HIMEPHTE CHO-
POCTE PASTGKeHNA mepokcHga Bofjopoga? Hak sl cuwrtaere, Boe JH M-
BHIE OPPAHNIMEL cofepxaT (QepMeHT Karanasy, ofecHedHBAKIIHE PAIIO-
senne nepokcHaa sogopoga? Orser ofocHyiiTe,

Bapuant II

OfopyLOEBAHNE MUKPOCKONE, NMPeIMETHOE H NOKDOBHOE CTEKIA,
CTAKAHLI © BOAOH, CTeKMAHABE [ANOYKH, OePOKCHI BOOOPOOAa, JHCT
INMOLEH.

Xopg paborTm

1. IlpuroroesTe TOpenapaT JMCTA SA0MEH. PACCMOTDHTE €T0 MO0jJ MHHK-
POCKOONOM H JAPHCVHTE HECKOMbBKO KJAETOK JIHCTA.

2. KanuuTe Ha MHEPOODENADAT NepoKcH] BOOOpONa M cHoBa Habmw-
AafiTe 34 COCTOAHHEM KIBTOK. )

3. OfpacanTe Habamgaemoe ApTeHHe. OTBETHTE HA BONPOCHI! KAKOH
raa seensercid ua wkaetor amcra? Ilouemy npomexognTt ero BejeneHme?
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4. Kanawre Kanmo mepoRcHia BOLOPOAA HA TPEAMETHOS CTERJIO, pac-
CMOTPHTE 88 000 MHEDOCKOIOM, ONHINHTe HadnwogaemMywo wapruay. Cpas-
HUTE COCTOAHHE NepoREcHOa BOJOPOAA B JIACTE AI0JeH W Ha crerae. Coe-
MAHTe BRIBOJALL.

JlaBoparopuaa pafora 4

Tema: «Mopiorozuveckue ocofeHHOCTIUL PACTMENUL PAIAULHBY SUAOGH

Iean: obecnednTE YCBORHHE VHAINHMHCA MOHATHA MODHOIOTHUSCKOND
KPHTERHA BHAA, 3AKPENHTE YMEHHE COCTABAATE ONHCATENBHYID XApAKTe-
PHMCTHEY PACTEHHI.

OGoOpYyAOBAHHNE: MHBERE PACTCHRA MK repfapHbie MATEPHANRL pace
TeHHH PASHEIX BHAOE,

Xon padoThn

1. PaccMOTpHTE pacTeHHA ABYX BHIOB, IJIANHOIATE MHX HAIBAHN,
COUTABLTE MOPHOJIOrHYeCKY XAPAKTEPHCTHEY PACTEHHE KadA0To BHAA,
T. €. ONMHIIATe OCOGEHHOCTH MX BHEMHero cTpoeHHA (ocoDeHHOCOTH JHe-
TLeE, cTelNell, HopHell, UBeTHOB, ILIOLOEB).

2. CpapHHTE pACTEHHA JBYY BHIOR, BLIABNTE HEPTHE CXOACTEA B Da3-
auanA. Yem obBACHAKTCA CXOACTEA (pasiHyuM#A) pacrennii?

JlabopaTopuana pabora 5

Tema: eHaimenuugocme opzanuimogs

Heaw: copMHPOBATE NOHATHE HIMEHYHEOCTH ODTaHH3MOE, IPOSOI-
MHTE BRIpADOTHY yMeHHH HallogaTs HaTyVpalpaLe O0ReKTE, HAXOLHTD
HPHIHAKH HaMeHUMHBOCTH.

OfopyaoBaHue DasJaToMHBIN MaTepHas], WIMIOCTPHPYIOLNA Hi-
MOHUIHEBOCTE OpraHHamoB (pactenua 5—6 smpgoe, mo 2—3 axazemnaapa
KaMmjoro BHOA, Hﬂﬁﬂph! CeMAH, OJA000E, JHCTBEER H .Il.p.:i.

Xog padoTm

1. Cpapante 2—3 pacrTeHusA oJHOMO BMAS (HAK HX OTASAbHBIE ODTa-
Hhi: JHCTHA, CeMEHAa, NJAC0AL H Op.), HaljWTe NPHSHAKH CXOICTBA B HX
crpoeHid, OFbACHHTE DPHYMEBL CXOACTEA ocobeill oaHOrO BHIA.

2. BuifiBMTE ¥ HCCAEIVEMEIX PACTEHMI npussaxy paznnuus, OTeBeTh-
T 1A BOOPOC: KAKHE CBEOHCTBA OPraHusMOoB OOYC/IOBIHEBAKNT pPasiHYHA
MERY OCODAMH OOHOTO H TOM e Buga?

3. PacrpoiiTe sHAYeHHe 2THX CBOICTE OpPraHMSMOB 008 JEQIHIIHH.
Iakne, Ha BAID BArfAf, PARIHYHA oDVCAOBIEHB HACHEICTEEHHON HaMeH-
NHROCTRED, KAKHE — HeHACIeACTEEHHOH HaMeHYHBoCThI? OOLACHNTE, HAK
MOPTH BOSHHKHYTE PASOHYHA Medgy ocobaMy OJHOrG BHIA.

Jlaboparopuan pabora 6

Tema: ellpucnocofaennocme opzanuinos K cpede ofumanugy

Heap: copmupopate noHATHe NpHeOocofNeHHOCTH OPrAHKIMOB K cpe-
A oBHTAHHA, JAKPENHTL VMEHHE BBIABIATE UePTE OPHCHOCO0IeHHOCTH
GPrAHH3MOB K Ccpefe 00RTAHAA,

Obopynoeanne: repfapHsie ofpasibl PACTEHHH HIM KOMHATHEE
PACTEHHA, YVHEeIa HIH PHCVHEH MHUBOTHHIX DAZIHYHBIX MecT oDHTAHHA.
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Xopg paborTw

1. Onmpenenure cpeny o0MTAHMA DACTEHHA H HEHEBOTHOMD, NPeLIOMIEN-
HOMO BAM A8 HCCASLOBAHHA.

2. BuiasuTe 4epThl NpHCOocobIeHHOCTH K cpefe o0HTAHMA.

3. BoiaBHTe OTHOCHTEJBLHLIH XapakTep npHcnocobIeHHOCTH.

4. Ha ocHOBAHMH SHAHHI O JRMMYIIHX CHIAX SBOJHMIHH O0BACHUTE
MEXAHHAM BOSHHKHOBCHMA NpHenocobaeHnil.

JladopaTopaan paGora 7

Tema: sApomopdosw (y paocmexuit) w wiuoadanmayuu (Y Hacexs
MbLY o

Heap: chopMHpOBATE YMeHHe BRIABIATE ApOMODMDO3ET H HIHOALANTA-
MH Y PACTEHHH H HHBOTHHEIX, ODLACHATE HX IHaYeHHE.

QOGopYAOEAHNe replapHele MATEPHANR BOJOpOCIel, MXOB, Dano-
POTHHEOODPAIHEIX, NBSTHOBRIX DACTEHHIH, BETOMKM COCHBI MJAH €M, Koa-
AEKIHH HACEKOMBIX.

Xog paborTm

1. FaccMOTpHTE pacTEHHA: BOAOPOCIL, MOX, DANOPOTHHE, BEeTOUYKY
COCHBI HWJAH €1, WBeTHOBoe pacrepre. HaaoeHTe HMEIOMHECA ¥ HHX
OPraHb.

2. BolABHTe MepThl VCIOMHeHHA B CTPOEHHH PACTEHHH 3THX OTHEI0N
u packpoiite ux adavenwe. OnpefennTe, Mo HAKOMY HANDABIEHHHD LULIA
ABOMIGIHA pAcTeHHN 0T Bogopociell 00 NMOKPRTOCEMEHHBIX.

3. PaccMoTpHTE HACEKOMBIX PASHBIX OTPANOE (YellyeKpBIILE, NPpAMO-
KpRLIEE, OBYEPRUIEIE M JAp.), BRIABMTE B HMX CTPOSHHH YeDTH CXOACTEN
wu pasnaupA. CoenaiiTe BRIBOJ O HANPABAEHHH SBOIIOIHH HACEKOMEIX.

4, OnummuTe HIHOALAITALIMH ¥ HACEHOMEIX DPACCMATDHBAEMEBIX OTpH-
OOB, packpoiiTe HX SBOJIHOHHOR 3HAYeHDA,

JlaGopaTopuan pabora 8

Tema: «Penomuns. MecmHbY COPMOS pacmenuis

Heaw: chopMBEpOBATE SHaHHA O MOIHPHEALHOHHOR HIMEHYHBOCTH,
VMEHHE ONHCHIBATE PACTEHHA N0 GeHOTHDY W CPABHHBATE HX MEEILY
coboi.

ObopvagoraHHe: repfApHEe IKIEMINADPE PAITHYHBIX COPTOBE pac-
Tenuil (nimesHna, poskb, AUMeHE B OJAp.).

Xoa pabGoTh

1. PacemMoTpHTe ADA OKIEMILIAPA PACTEHHI MINeHHOL (piEH, AuMens
" ap.) ogporo copra. CpABHMTE 3TH PACTEHMHHA.

2, OnummTte QeHoTHn Kamgoro pacredms (ocobeHHOCTH CTPOeHHSA
AHCTReR, cTebneil, neeTHOB). BhIABHTE NPH3HAKH, BOIHHKIIHE B Pe3yib-
TATE MOSHHHHKALHOHHOH HIMeHUMBOCTH H O0YCIOBACHHBIE TeHOTHIIOM.

3. PackpoiiTe npedMHBl MOAHDHEANHOHHON HIMeHYHBOCTH, B IHA-
qeHHE.

JlabopaTtopran pabGora 9 (B aByx BapmasTax)
Tema: o«Himenyusocms, NOCMPOSHUE SAPUALOHNOZ0 PAdE u aapua
LUOHROL Kpusois
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fft“'.-'l-b.‘ OOIHAKOMHTE YVYHALLILMXCA €0 CTATHCTHYECHKHMH JAHOHOMEDHOC-
ramu MogmbHEATHOHHOH HIMEHYHBOCTH, BEIPABOTATE VMEHHE CTPOMTL Ba-
PHATHOHHBIR pAA B rpadui HIMeHYHBOCTH HIVYASMOrD NPHIHAKA.

Bapuaunt I

OGopyaoradne: ceMena hacony, Go6oB, KONOCEA NHIEHHORL, DHH,
KayhiHE Kaprodels, MTHCTHA AKAEH, KieHa (no 10 sxseMnaApos ogHo-
' BHAA Ha NapTy).

Xon pabGoTh

1. PaceMoTpHTE HECKOMIBKO DPACTEHHH (ceMAd, HAVOHeH, THoTEEE B Ap.)
GIHOPG BHAE, CPABHUTE MX PASMEpH (MJIM DOCYRTAHTEe HONHYeCTRO JIHC-
TOBLIX ILIACTHHOK ¥ JHCTbeB) Wil gpyruae oapaMerps. Janepe sannp-
HiMTE,

2. IMoayyeHHBle JAHHLIE 3aHeCcHTe B Tabnuuy, B KoTopoill nmo ropm-
SOHTASH CHAYMANA PACTONOMEHTE PAJ 4Hcel, oTOOpasEaIINX DocaAeIoBa-
TUILHOE HIMEHEHHEe NPHIHAKA (HANPHMED, YHCI0 KOAOCHEE B HOJOCHE,
[MEIMED CEMAH, OIHHA JTHCTOROH MJACTHHEH), HEHE — YACTOTY BCTPEYA-
CMOCTH Ka)aoro npusdaxa. Onpegennte, KAKHe NPHIHAKH BCTPEHAINTCA
nauboges YAcTO, HAKHE — DeIKo.

3. Orofpasute Ha rpadHKe 3aBHCHMOCTE MEXY HaMeHEeHHEM NpH3IHA-
K M MACTOTON ero BOTPEYAEMOCTH.

4. CpenaiiTe BHEBOA O TOM, KAKAA 3AKOHOMEPHOCTE MOZHOHKALHOH-
Holt H3MEeHYHBOCTH Bamu ofHapy:keHa.

BapuanTt II

OGopvIoBaHHEe JHHEAKA HWIH CAHTHMETD.

Xopg paboTwm

1. HamepkTe pocT KAMLOTO MEOABHHKA B HIACCE € TOMHOCTRIO
J CAHTHMEeTpa, okpyriane ouppe. Hanpusep, ecim pocT COCTARIAET
165,7 em, sanumuTe, uro poer 166 oM.

2. Crpynouapyiite noJdyyHeHHBe ODRQPE, KOTOPEIE OTJAHYAKTCA IPYT OT
apyra Ha 5 em (150—155 em, 156—161 em m T. 7.), M nmogcumnTaiiTe
KONHUCCTED VUeHHKOR, BXOAAINX B Kaxmyi rpyony. [TonyueHHble gaH-
HLIe SATHOIATE:

KonuuecTRo YYAUTHXCH ... 2

Focr, B &M .o.coooeecncaeee. 1465—1540

3. IloerpofiTe BApHAURMOHHBIN PAJ HIMEHYHBOCTH pPOCTA YYEHHKOB, a
THHME BADHALMOHHYID KDHEBYH), OTKJIAJLIBAHA IO FDpHﬂOI-I'I‘HJILHD-ﬁ OCH poCT
VUAIMXCA B MHALIMMETPAX, & HA BePTHHKAJNRHON OCH KOJAHYEeCTEO yda-
WHxed OnpageleHHOrD pocTa.

4., BHYHCANTE CpeIHHI pOCT YUEHHKOE BALIETO KAACCA NYTEM Jeile-
HMA CYMMEl BCEX HIMepeHHI Ha ofnee uUMCAo HaMepeHMi.

5. BLIMHeIHT® H OTMeTHTE HA rpathUKe CcpeIHHR DOCT ASBOUMER W MAJdbL-
M KOB,

6. OreeThTe HA BONPOCHI: HAKOH pOCT YVYeHHHOB B BalleM KIacce
nerpedaercd Hambogee usacto, kaxkoli — Hambonee peakxo? Kaxme oTemo-
HeEHMH BeTpedanTes B pocTe yuennxon? Kawos cpepmmil pocr gesovex n
MuibdHKOB B Bamem xiacce? HakoBel NpHYHMHEE OTKJIoHeHHH B pocTe?
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Monepan pabora (Mosxer DBITH BLIMOJAHEHA OCeHLIO H BecHOH)

Tema: «Boadeiicmeaue uwenogexa Ha sodHyn cpedy o 3azpainenice
fepezog aodoeMoss

Ifeas: cpopMHDOBATE ¥V YVHEHHKOE NOHAMAHHE, YTO BCE MEl 3Arpas-
HAEM Ccpemy, KAK HeDOCpeacTBeHHO, TAK H KOCBEHHO, H BCOC MBI MOMHOEM
TO-TO COENATE A8 VMeHRIIEHHA JTOre IATPAIHeHHHA.

OcHoBEAA HHQODPMAILHNA: HKAYECTED BOALI B BOJOEME B OIpe-
JIEIeHHOH CTENEHH ZJABHCHT OT TOrO, Y4TO OPOHCXOAMT HA OAGILALH BO-
AocGopa; 9SpodHMdA NOUE MOMET BRISBEATE MOMYTHeHMe BOAL cOpocel npo-
MBIILTEHHBX OPeIOIDHATHH, KOMMYHANBHBIY XO03AHCTE BRIAEIBAKOT JACPHI-
HEHHA; CBAAKE H Mycop Ha Gepery BoAOeMa He TONBKO DOPTAT Jasginader,
HO MOT'VT ORITE HOTOMHHEOM EpelHEIX BeI2CTB, BEIMBIBACMEIX H3 OTX0-
JO0B H ODONAJAKMIIHYX B BOAOEMBE.

Xoan paboTh

1. VupHMEH AelATCA HA FPYONOBE, ¥ HKAMIOAA TPYON4 TOTOBHT coof-
MIEHHE: YTO WM MIBECTHO O MECTHOH peKe HWJIH 03epe; OTHVIA Bogoem
coDMpaART BOAY; NPOTEKAET JH [PEKA UYepes ropofd; KK MHeOooAbayieTes
GEMIIH, OKPYIHAIIHE BOQOEM; HAKHE HCTOUHHEN 3AFPDASHeHHA MOIYT BJH-
ATh HA HAMECTBO BOJbL,

2. Ilonepoil BEIXOJ K BOJOEMY.

TMoGepesbe pers WiIH 03epa QelHTeA Mexcny rpynnams. Pasmep yua-
eria or 100 go 200 wm.

3. Kampas rpynona ONHCBIBaET CBOH YYacTOK, NPHHHUMAA BO BHHMA-
HHE BOE BOSMOMCHBIE MCTOUHMKH 3JATDASHEHHSA, HAVINEro M3 HACSMASHHOI
OYHKTA, DEITOBEIE H NPOMBIILIEHHBIE OTXO0AB HA Gepery. I'pynna omeHw-
BAET POJIE MCTOUHHMKOE BArPASHEHMA M CBAAOE (BeAHKH HAH MaJbL, 0o-
CTOAHHBI HJIH BpeMeHHBI, JAHTEABHO JIEEETB}'IDI.IIHE HIH BHOBE NOABHB-
muecs M T. ..

4. IInaHp YYACTHOBR BRMONHAKT B YCTAHOBRMNeHHOM MacmmTabe, urobm
2ATeM MOMHO OBITO COCTABHTE eXHHEI nnaH. Ha nnankl HAHOCHT [IOJY-
YeHHBIE JAHHEIE.

5. Ilpowcxognt obcy:mIeHde peaynbTATOR B Knacce. Ilpunnmawores Bo
BEHHMARHE! HCTOUHHKH JATDASHEHHMA, MX MECTOHAXOMIEHHe, BIAHAHHE HA
PEKY Kak N0 ee TeueHHly, TAK M OPOTHE HEro.

6. Ipynna BLeTYOAeT © OPeLIoKeHHAMH: YWTO MOMHO CHENATE, YT
GBI YMEHBIINTE JarpA3dHeHHe BOAOEMA; 4YTO MOTYT CHASJATE MECTHERIE BJA-
ETH M OHTO MOPYT CHeSATh CAMM VHeHHEH JA8 Toro, 4ToDh YMeHBIIHTI.
ﬁ‘!r’.ﬂ.}"ll.ll"tﬁ JArPAIHEHHA H HCIPABHTE CVIIBCTBYEMIEE MOMOMERHE T, Kam-
[af UPYNna Ao/KHA OPeiio:HTE MepDsl COACEHHA NPEHIEe BCEro A chRo-
erg YUACTHA.



KPATKHH CJIOBAPhL TEPMHHOB

Annens — BapMAHT reHa, EOHTPOIHDPYIOIHE oaHOo W3 NpoABTeHHE OpH-

JHAKA.
AnsrepHaTHEHELT — BaAMMOMCEARYAIOIHE,
AHTHIEHEI ~— BeUlecTBa, BOCHDHHHMAWIIMECH OPrAHHIMOM KAX 4yHepos-

Hhl¢ H BEISRIBAKMIHE CHELHPHYECKYI) HMMYHHYVI) DEaKIHIO.
AuTiTena — raofyaapHete Geard, cOeUH(HYECKH CBASMBANIIHECH C qy-
HEPOAHBIMH BEIUECTBAME (AHTHreHAMH) H ofecHeuHBAKILHE WMMYHH-

TeT,

AnTponmonasl — uenoeexoodpasHEIE,

Apean Buga — TeppuTOpHA, Ha KoTopoilt ofHTaIT NpeJicTABHTENH JAH-
HOPO BHIA.

Apomophos — BOIHHKHOBEHHE B XOJe SROMHIHE TNDMIHAKOR, KOTODBIe
CYUECTBEHHO ODOBBINAKT CAOMHOCTE YPOBHA OPTaHHIAIHE MHBRX Op-
FAHUEMOE.

AceuMmuaiuna (nuacTH4eckiil ofMer) — COBOKVIHOCTE PEAKINH GHOCHH-
Te3A BRICOKOMOJACEYIAPHBIY CcOSMHeHAl ua (ofee NpOCThIX.

;‘!.y'rm-.amﬂ T HENOJIOBEIE XPOMOCOMEBL, O[HHAKOBEIE ¥V 000MN HOJIOR.
bBiacTomens — moaocTs, 3anoidHeHHAR HHAKOCTEIY, BHYTPH 0Ja8cTYIEL
BereraTHBHOR pAZMHOMEHHe — BHJI OeCHOMOT0 DAIMHOMCHM: pasMHO-

MEHHE C DOMOWBH OTIETEHHA HACTH TeJa BIPOCTOrD OpPraHHama (ue-
PEHEM, NOYHOBAHME) MAH ¢ NOMODIEH) BHIOH3MEHEHHBIX 4acTeil opra-
HuaMa (Kay0umE, NYKOBMIE, KOPHEEHINE),

Bexrop — B remuoil MHMEHeDHH HCKYCCTBEHHASR IeHETHUYECKAS KOHOT-
PYRIMA 1A NEPEHOCA FeHeTHUeCHOH WHOOPMANNH B ayKepoguyIo
KASTKY: B KAYECTBE BEKTODE HCIOIbIVIOTCH ILTAZMHALI DakTepHi, B-
PYCEL

BnaroemrocTs mouBel — CcHOCODHOCTE NOYER NOMJIOILATE W YIepHHBATE
GlpegeTeHHOE HOJHYeCTES BIATH.

BogonpoHNuaeMocTs MOYBR — CcHOCOBHOCTE DOURE NPONYCKATE BOOY;
BHIDAHAETCA B MHJJIHMETPAX OPOPHILTPOBABINSRCA BOALI 3a onpege-
JEHHOE BREMA.

Vamaouansiii — HMeompid ogus Habop xpomocoM (n).

I'em — ajeMenTapHAA eHHMIA HACAEICTBCHHOCTH] vaactor THK, wogm-
PYIMOHE OQHY NOAHNENTHAHYIO Henbs uam oguy modexyay PHE.
Fenom — cosoxynnocrs moiexya JTHE rammomgmoro safopa xpomocom:

NOJIHBIE HAGOp reHOB ONpeJeleHHOTO BHAA OPraHHIMOER,
l'eTepoaurora -— OpPraHusM MIH KJISTKA, Y KOTOPRX FOMOTOTHYHBIE Xpio-
MOCOMBI HECYT DASIHYHME anaenH OJHOMD H TO0 e TeHA.

'nfipnn — opraEnam, HoJyYeHHEH B peavisrare ofBeIUHEHHMA OTHHYa-
INUMXCA ApYyr OT APYTa FeHOMOR.

l'omeocras — coocobHocTs ODHOMOrMYMECKHX CHCTEM NOAIEP/EHBATE MOCTO-
HHETEGY CBOBI'O COCTABA M CROHCTE.

l'emoaurora — AMDACHIHAA HAH NOMHIVIOMIHAA KJICTKA HIM ODPrAHHIM,
¥ KOTOPEIX IMOMOSTOIrHYHBIS XPOMOCOMBI HECYT HIEHTHYHLIE AJJISNH Of-
ey eHaA.
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Tlomonoruuasie XpoMOCOMEl — OAPA XPOMOCOM JHIIOWAHON KJeTEH, on-
AepHALMK OOMHAKOBEI HAGOD FeHOB M HMEIIHX OIHHAKOBYIG Moj-
honornp.,

FoMOZOTHA — CXOACTED MEMEOY NPeICTABMTEIAMM DPASHBIX BHI0E, obyo-
AOBJEHHOE OOIIHOCTBH) HMX [OPOHCXOMISHHH.

lopmonsr — GHONOPHYECKH AKTHBHBIE BELIECTBA, CHETEIHPYEMEIE CIOELM-
ANMHIHPOBAHHEIMHE HJISTHAMHE H OHASLIBAIOMIHE HeNeHANDABIEHHOS el
CTEME Ha JPYTHEe OPraEbl H THAHH.

JlerpuT — MeakHe OpraHHYMecKHe HACTHIB (OCTATKH pDASJIOMHBLIHXCH
AMHBOTHBIX, pPacTeHHA U rpuboE BMecTe ¢ DAKTePHAMMH), OCEBIIHE 1
AHO BOOOSMA HJAH B3BEINEHHBIE B TOJILE BOALL,

JunepreHiuMs — pPACXOMISHHE NPHIHAKOE V DOACTECHHLIX BHIOBE 38 CHOT
npHcnocofieHHA K DASHBIM YCIOBHAM CDEIR.

Junaonaueiii — umemmnui gsoiinoil mabop xpomocom (2n).

JucEpeTHBIH — COCTOANMA M3 OTAeIbHEIX YACTHIL.

JduccHMHEIAUHA (SHepreTHYecKHH o0MeH) — COBOKYIIHOCTH peaknui pac-
MENTeEHHA H ORHCHSHHA OPradiYyeckiy BellecThR, B XOJe HKOTODBIX o3
PASYIOTCH OPTrAHMYECKHE COETHHEHHA ¢ BRICOKOIHEPTeTHHECKHMH Xu-
MHYeCKMMH CBA3SAMHE, udamge ecero AT,

Jdpesich reHor — cAvUARHLIE HEHANPABIEHHLIE HAMEHEHHA YACTOTHL B
HOB B NOOVAHLHAX OUPAHMYMEeHHOrD pasMepd.
Adpenax — cHCTEMA NOI3EMHBIX KAHANOB (ApeH), NOCPEICTEOM KOTODLX

OCYIIECTRIIACTCHA OCYHIEHHE CENBCKOXO3ANCTEAHHBIX SEMEels, OTBEOI Mo0j|
seMHO (rpyHTOROIT) BOAM H NOHHMKEHHEe ee YVDOBHA.

JpobaeHne — NOOCASNOBATEABHEIR MHTOTHYECKHEe JeleHHd ONA0JOTBODEH-
HOH ARUERJSTER (HAM HeoIIOAOTBOPeHHOH AfilekneTEd npH napre-
HOTeHe3e).

Honoamantauua — YacTHOE HNpPHCNOCO0NeHHEe K MECcTHEIM  VCJIOBHAM
cpefsl,

Hurepdasa — crajHsa KIeTOUHOrO MHEIA MOV ABYMA JelTeHHAMH.

Hppurauna (opomerne) — NoAB0od BOZB HA 10018, HCHBITHBAKILME He
AOCTATOK BIATH, A COIJAHHA CeNbCKOXOIANCTBEHHBIM PACTEHHAM OI1-
THMANLHOTO PEFKHMA,

Kapret XPOMOCOM —— CXeMa NOPAAKA PACTIONOKEHHA H OTHOCHTEIbHBIX
PACCTOAHHHA MEXAY TEHAMH ONPEJeNeHHEIX XPOMOCOM.

KaeToqnsii WHEA — NPOMEXYTOK EHIHH KIETKH OT OJHOTD MHTOTHWME-
CHOTO AeNeHHA 00 APYToro.

Kaon — coBOKYOHOOTE KJeToE Wi ocobeil, NpoMCXONSIIHX oOT oOJHOTO
npefka nyresM Oecnogoro paaMHOMeHRA.

Konon (nam TpHIMeT) — NOCASTOBATERLHOCTh TPEX HYEISOTHIOR, KOJH-

PYVIOIIAA BEAMEHHE B CHHTeIUpVeMEll 0800k cTporo onpegeieHHON
AMHHOKHCIOTEL

KoHBepreHUHA — CHOMJIEHHE NPHIHAKOR V HePOJACTRBEHHEIX BMAOE BCMEA-
CTBHE NpUHCNOCcODIEHMA K CXOLHBIM YCIOBHAM CpesL.

Jlelkemua — 3J0KaYecTEEHHO: saboeBaHHe KPOBM.

Jimnmuael — MHPR M OHMPONOAOOHBIE BELIECTBA, BXOAAIIHE B COCTAR
Ononorgwecknx Membpan. Bee nunmuant rHapododEbl B II0X0 DACTBO-
PHMEI B BOJE.
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Mezonepma — cpegEuil 3apOIBIIUIEBBIH JHCTOK ¥ GOJLLIWHCOTEA MHOPO-
KJBTOUHBIX HHBOTHHIX.

MexanndeckH COCTAB MOYMBRI — MPOHEHTHOE COAeDMKaHHEe B OO4BE Ipa-
HYJ (ATDErATOR, JIEPeH) onpeiefleHHOrO pasMepa.

Mumukpna — DogpamcaTelbHOE CXOZCTREO HeIAUHINEHHOTO OPraHHIMa
JAMMIEHHBIM (AQ0BHTEIM, HecheNoDHHIM), OAMH M3 THOOE OOKpPOEH-
TEALCTEEHHOH OKpACKH H (OpMEL.

Mﬂﬂ“qfl““amlﬂ — HEHACJEICTBEHHOE HIMeHeHHe,

Myrarem — (uamMecKH MAM XHMPUecKHH (aKTOp, VBeJXWYHBARLINE
YACTOTY MYTALKIL.

Myrauusa — HaACTeCTREHHOS HAMEHeHMe: HIMeHeHHe T'eHA.

(nrorenes — HHINBHAYAIBRHOE DASBHTHE 0CO0H.

(epon — egMHHNDA TPAHCKPHIINEH ¥ NPOKAPHOT, CONSDMKAIIAR OJHH HIH
HECKOJIBKD PEHOB, KOJHPVIOIMHX OedKH, NDHHEMANIIHE YIACTHE B O-
HOUl OMOXHMHYECKOH NenH peaxiii.

(praEMzaTopsl — ONpEeJEIeHHBIE YUACTKY 3MODHOHA, OKA3LIBAROIIHE BJIH-
AHHE HA COCEJHHE YYACTHH # ofecHedMBamINe HX PAIBHTHE B OI-
peaeTeHHOM HANPABISHEH.

OpramoHasl — NOCTOAHHLIE KASTOYHEIE CTPYHTYDHL, ODeCIeYHBAIHE BhI-
NJiHeHHe coenHhHYeckHX (YHELHE B NPOUECcce SHHIHEICATEILHOCTH
waeror. MemGpannse oprasouasl — nasMatTuveckas membGpana, agep-
Hafa oboaouxa, SHAONJAAIMATHYeCKad cerh, anmapar lonsmss, THI0-
COMBl, MHTOXOHAPHA, ITacTHAb. Hemembpanubie opraHongsl — xpo-
MOCOMEL, PRHOOCOMBI, OEHTPHOMH, OHTOCKENST, DPeCHHYKH, MMIVTHEH.

llaprenorenes — QopMa NOJOBOr0 PASMHMEEHHA, NPH KOTOPOH JHeHCKHE
NONOBRIE KIIeTHH p&ﬂﬂﬂﬂﬂmﬂ ﬁ-E'B D]]}IDJ:I;DTEDPEHH:F!.

Hegocthepa — nouBeHHEIH OOKPOE 38MIH.

llepexpect — obMen HASHTHYHBIMH YYACTKAMH TFOMOJIOTHYHBIX XPOMO-
COM BO BpEMS npodaskl Mefioza.

Ilaaamuas — pHexpoMocoMHEE Modekviael JJHE, He asnaommecs mus-
HEHHO Hﬂoﬁxﬂ.ﬂ.umblﬂﬂ A HJIAeTHEH.

lHogsecok — wACTH ZAPOALINIS LEETKOBEIX PACTEHNH, NOJICDHCHBAKIIANL
colCTEEHHO 3apojbill B COCTABE CEMEHH H CAVIKAINAA O4A JO0CTABKH
NHTATEALHEIX BelIeCTE B SADOJBLINI,

llogaecor — KyCTapHHKH H YacTh AeDeBbeS, HEe JOCTHTAIONMIHMX BRICOTH
ApeBeCHOrO APYCA JeCHODO COODIecTBA.

HoaunaoMaus — KpPaTHOE VEeIHYeHHe 4HeHS XPOMOCOoM.

Hoancaxapuael — BLICOKOMOJEKYJIRPHBIE YIJEBOIb, OOAHMEPB, MOHO-
MEPpAMR KOTOPRIX HBEIAKTCA OpPOCTRIE CAXAPA.

lloukosapne — cnocob GeCHONOr0 PAIMHOMICHHA, OPH KOTOPOM HE MAa-

TEPHHCKOM opranmame obpasyerca BrpocT — nouxa. Ha nmouxn pas-
BHBACTCH HOBAA 0c0olb.

llpespamenne — npeobpa3oBaHie OPraHHdMa B Npolecce NOCTIMOPHO-
HWJIRHOTO PASEMTHA, B PE3YIRTATe KOTOPOro AMYHHEA NPERPALASTCA
B BIPOCABIH ODPraHHIM.

llpupoanesie pecypesl (eCTECTEEHHBIE Pecypehi) — KOMIOHEHTH TPHpPO-
Nkl HCMOAbayeMble uenopexoM. [nappsle epgm I, p. — MuHepans-
HEIE, ZIEMeIbHBIE, KANMATHYECKHE, BONHEE, OHOMOrHYECKHE.
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[IpomoTop — vanagaemblit PHE-nonumepazoil yuacror [HE, ¢ xoropo-
ro HaunHAaeTcAa cuaTes PHE.

PanuoRykaMasl — pAJHOAKTHEHEIE AAPA H ATOMEL

Perynaropusie resst — yuacTer [JHE, coennduyecknr BRINOUAKIIHE HAW
BRIEJIHUAKIIHE TPAHCKPHINHK CTPYKTYDPHRIY TEHOE B DASHEIX OpPIH-
HAX H THAHAX, HA DASHBIX CTAJHAX DPASBHTHS OpPraHHIMA.

Penysumua — HELOPAIBHTHE WAH MOJHOS MCYEIHOBEHHE OpPraHa, KOTOopMH
GBI HOPMAJABHO DASBHT ¥V NpeakoBsix opm wax HA OoJee PAHAMX
CTAANAX OHTOrMEeHEeIa.

PerxomfMEanmus — nepepacnpefeleHne POAHTENECKOND POHOTHHECKOTD Mu-
TEpHASA B NOTOMCTEE B DPeayibTATE NepeEPEcTA B PACKOMISHHA 1'0-
MOIOIHYHEY XpoMoOCOoM B Meliose.

CROpOCTE @MerofHoro NpPHPOCTA — eXeToJHLIH OpPpHPOCT, OTHECEHHBIH 1
YHCISHHOCTH HACE/ASHHA H BRIPAMKEHHBIH B NOPOLEHTAX.

CHnopsl — CHENHATHIHDOBAHHBIE KISTKH HEKOTODLIX pacTenHit m rpudon,
CAVEAIME L0 Gecnoaoro PAsMHOMEHNA.

CreoJ0BRIE KASTHH — pPOAOHAYANLHBIE KJASTKH B OPraHAX W THAHAX MW~
BOTHRIX, COOCO0HBI PAIMHOGKATLECH, JAMEHHSA NoradmAe Wi NOBPeHLc-
JeHHBIE HKISTKH.

CTPpYKTYpPHBI® Iéfkl — TeHB, B KOTOPRIX 3AROAHPOBAHE] HexKH.

Tancon TPYONHPOERA OPraHHIMOB, NPHHATAA B CHCTEMATHEE (Hanpm-
MEp, BHO, POS, CEMEHCTRO).

Tepmuunarop — yuacrox [THE, ma woropom zapepmaeres cunates PHE.

Tpancreses — BHECEHHE YVHEDOIHOH HAH HIMEHEHHOH IeHeTHHMECKOH
HHPOPMALHN B IeHOM MHHBOTHBIX, PACTEHHH HAH MHKPOOPraHHIMOBD,

TpaHcnAAHTALMA — MepecajiiKa THEAHeH HWIW OpraHob.

Tpanciopmuam — cuerema npeicTapiennil o HIMEHASMOCTH BHAOR.

DA — npoAoROIECTREEHHAA H CcelhekoXoafiicTRenEan opraguaanusa OOH.

MeHOTHI — COBOKVIIHOCTE BoeX NPHAHAKOER OpPraHHaMa.

Mepment — DeM0oR, HATATHAHDYOIHE DHOXHMHYUECKYID DEAKIHI0 B KJIET-
Ke, B OpPraHHaIMe.

PoTONePHOINEM — HIMEHEHHA B IPOLECCAX POCTA B DASBHTHA OpPraHpng-
MOB, CBASAHHBIE ¢ HaMeHeHHeM AAHHLI CEETOROTO JHH.

XHTHH — OMOPHBH DOIHCAXApPHD DECHO3BOHOMHRX H rpubon.

Xaopodunasl — aeleHble THTCMEHTH PACTEHHI, ¢ DOMOIIBI KOTOPBIX
OHH YVAABAHMBAKIT JHePrHiy COJAHEYHOD CBETA.

XpoMaTHaa — DOJOBHHA XpoMocomel mocte yvieoenna JTHEKE; ogra xpo-
MATHAA coJepsnT oany sMonexyay JIHE.

XpoMocoMel — HeMeMOpAHHBIE OPraHOMOLH KIBTOUHODO SADA, COCTOALLHE

wz JHEK u voaxoBouHBIX DENHOB M ABIAIIHECH HOCHTEAAMH IeHe-
THYECKOH MHpopMAINH,

Heanmomosa (MAH KISTYHATKA) — OCHOBHOH ONOPHLIA moaHcaxapuj ne-
TOHHBIX CTEHOK pﬂ.ﬂT\E‘HHﬁ, OIHH H3 CAMBIX PACOPDOCTRDAHEHHEIX NRA-
POAEEX OOIHMEDOR.

lenTpoMepa — y4acTOK XPOMOCOMEl, K KOTOPOMY OPHKPeIIAKTCA HW-
TH BEPETEHA BO BPEMA MHTO3A W Meioaa.

Yucran AMHEHA (HAH KIOH) — OOTOMEM OJHOH oco0H, PASMHOMARLEH-
CA ¢ MOMOMIBID CAMOOILIOZOTBODEHMA, TOMOSHIOTHLIE Mo GONBINMHCT-
BY PeHOH. %
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enandg npufpesxnad HacTk gHa Muposoro okxeasa ¢ raybumoll Bogm
100—200 x. B menshopsix Bogax mobeieaetca oxogao 90% prifsl.

RoaUHA — HCTOPHYECHOE HAMeHeHHe (POPMEI, OPTAHHIALME H [HOBe-
NEHMA HUBBIX CYILIECTE B DALY TOKOJAEHHI.

JekpeMenTsl — TEEDABIE M GKHAKHE HCOPAMHEHHS JHHBOTHBIX.

heropepma — HAPYHHBIE FAPOOBILIEELIN JHCTOK ¥V MHOTOEJIETOUHEIX H(H-
BOTHEIX.

JuTegepMa — BHYTPEHHHE 3apojblUeBslil JHCTOK ¥V MHOTOEJETOUHBIX
HHHBOTHEIN,

I PHTPOLHTEL KpacHBIe KJIeTKH KpPOBH ¥ NO3BOHOYMHRIX, CcOjepHiamime

remornotua (2-10° monexvn » kammoii), NepeHoCHIMe KHCIOPpOL OT
JIEFKUXY K THAHAM H YIIeEHCIOTY OT THaHeH K JelENM.
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