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BNOJIOITNA KAK HAYKA.
METOAbl HAYYHOIO NO3HAHUA

Buonorunsa Kak Hayka

Buomoruss — 5T0 KOMILJIEKC HAYK O JKUBOII TIPU-
polie, KOTOPBIT U3yUaeT CTPOeHWe U PYHKIIUU KUBBIX
CYIIleCTB, UX pasHooOpasue, MPOUCXOKIeHNe U pas-
BUTHE, a TaK’Ke B3aMMOIEWCTBUE C OKPYIKalolei
cpemoii.

B HacTosgIiee BpeMsa B coCTaB OMOJIOTUY BKJIIOUAIOT
oomaHnuky (pacTeHuA), 300102ul0 (")KUBOTHBIE), MUKDO-
ouonozuto (MUKPOOPTaHU3MEI),
muronozurw (rpubnl), cucme-
mamukry, ouoxumur (XumMmae- )

CKUI cocTaB KUBOU MaTepuu B Ul e
n3yvyawwnm ece npoAaB-
U XUMHUYeCKHe IIPOIecChl B Hell), TP SR ER T
yumonozuto (KJIeTKa), 2ucmo-
nozuto (TKaHU), aHamomulo (BHyTpeHHee CTpOeHme),
@dusuonozuto (Ipoiiecchbl KU3HEAEATEIbHOCTH), IM-
Opuosozuro (MHIUBUAYAJIbHOE DAa3BUTHE), 3MOJL02UI0
(moBenenue), zeHemuky (HacJaeCTBEHHOCTh U MU3MEH-
YUBOCTB), CesleKyuio (BbIBeJeHe OPraHu3MOB C HYXK-
HBIMHM YeJIOBEKY CBOIICTBAMM’), Ouomexwnosozuio (uc-
MOJIb30BAHMWE JKUBBIX OPTaHU3MOB U OMOJOTMUYECKUX
IIPOIECCOB B ITPOMBBOMCTBE), 3B0JIUUOHHOE YYeHue
(ucTopruecKoe pasBUTHUE OPTAHUYECKOTO MUPa), naJe-
OHMoOJs02Ul0 (MCKOIIaeMble OCTAaHKU), AHMPONOJL02UI0
(ucTopuueckoe pas3BUTHE UYeJIOBEKAa KaK OMoJioThYe-
CKOTO BHZA), 9KOJL0zul (IOMyJAIluMr, CcOOOIIecTna,
o6uoreorneHo3sl um Oumocdepa). PasButume mpexncrasiie-

3AMNOMHMU
Bbuonorna — kKomnnekc
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E,El Bbuonorua kak HayKa. Metoabi HAay4YHOro nosHaHuaA

HUM 00 OKpy:Kalollleil cpefe IIPUBEJIO K BO3HUKHOBE-
HUIO TAKOH HAYKM, KaK SKOJOTrus, U (GhOPMYJINPOBKE
yueHUs 0 Omocdepe Kak O CIOKHON MHOTOKOMIIOHEHT-
HOII IIJTaHeTapPHOU CUCTeMe, UTO B KOHEUHOM UTOTre II0-
3BOJIAET XOTSA Obl B HEOOJIBIIION CTENeHU YMEHBIIUTH
HeraTUBHBIE IIOCJIEICTBUS XO3ANCTBEHHON AesaTeJIbHO-
CTU YeJIOBeKa.

Buosorusa ceirpasa HeMaJIOBaYKHYIO POJIb B CTa-
HOBJIEHUU COBPEMEHHOII MAaTepPUAJMCTHUUYECKOH ecTe-
CTBeHHOHAYYHON KapTHHBI MUpa, Tak KaK OHa pac-
KpPBIBAET MEXaHU3MbI BOBHUKHOBEHUSA OPraHNYECKOTO
MUpa M3 HEeKUBBLIX KOMIIOHEHTOB W €ro 3BOJIIOINIU,
ITOKAa3bIBaeT eIUHCTBO €r0o IIPOMCXOMKIeHUA HA OCHOBE
CTPOEHNS KJIIETOK, a TaK:ke 0000IIaeT MeXaHU3MbI Ha-
CJI€ICTBEHHOCTH 1 M3MEHUYHBOCTH.

Ha cTbike Omojormm W APYyrUX HAYK BO3HUK Iie-
JBIN PSAJI HOBBIX HAYK, TAKHUX Kak Omoduamka, 0mo-
XUMUS, OMOHUKA U AP.

OCHOBHBIMU METOZAaMU OMOJIOTUMU SIBJIAIOTCS CPaB-
HUTEJbHO-OINCATEJbHBIN, MOAeIUpOBaHue (co3maHue

VIPOINEHHBIX WMHUTAIIUA 005-

3ANOMHHM eKTa WJIN SBJIEHUA), MOHUTO-
’KvBas NpupoAa ABNAET-  pypr  (cuCTeMaTU4ecKoe Ha-
CA CZI0OKHOWU, MHOTOKOM-

N OJI0[leHre, OLIEHKA M IIPOrHO3
MOHEHTHOW U CTPOTO yno- -
PAZOUECHHOM CUCTEMOI. U3MEHEHUU COCTOSHUA O0BEK-

Ta), CBeTOBasg U JJIEKTPOH-

Had MHUKPOCKONHUdA, au(p@epeHIImaIbHOE IeHTPUudy-
rupoBanmve, wuau (QpaxiuoHMpoBanme (pasmeaeHue
YACTHUIT TOJ JIeMCTBUEM IeHTPOOEKHON CUJIBI), Me-
TOA MeUeHBIX aTOMOB, WJIHU paguoaBTorpadms, u ap.
WKuBasa mpupona aBIsgeTCA CUCTEMOIT, KOMIIOHEHTEI
KOTOPOM MOYKHO PACIIOJIOKUTL B CTPOT'OM HOPAIKE: OT
HUBMINX K BBICHINM. [{aHHBIA TPUHIINI OPTaHU3AIIUN

12



lMpu3Hakm XXnBoro @ 82 @ 84

O3BOJIAET BBIJEJUTH B JKUBOUW IIPUPOJIE OTHAEeJIbHBIE
YPOBHU U JaeT KOMILJIEKCHOEe IIpPe/ICTaBJIeHNe O YKU3HU
KaK O IPUPOTHOM SBJICHUU.

B macrosmiee BpeMsa BbIZEISIOT 5 OCHOBHBIX YPOB-
Hel opraHmsalnunuy KNBOU MaTEePUU:

e KJIETOUHBINA;

e OPTaHU3MEHHBIH;

e MOMYJIAIMOHHO-BUI0BOI;

e OMOr'€OIlEHOTUYECKII;

e OuocepHBIA.

an/I3HaKI/I Kunsoro

Buosnoruueckue cucTeMbl OTJIMYAIOTCA OT TeJ HEXKIU-
BOM IIPUPOJLI COBOKYIHOCTHIO MPU3HAKOB U CBOICTB,
cpeny KOTOPBIX OCHOBHBIMU SABJISIOTCS:

e KJIETOUHOE CTPOEHIE;

e 0COOEHHOCTU XMMUYECKOT'0 COCTABA;

e 00OMEH BeIIeCTB U IIPeBPAIleHUS SHEePTUU;

e I'OMEOCTAa3;

e PA3IPAKIMOCTD;

e IBUIKEHUE;

e DOCT W pa3BUTHE;

e BOCIIPOU3BEJIEHIIE;

e DBOJIIOIIUA.

Bce :xuBBIe cucTeMbl, B TOM YHCJ€ KJIETKH U OpP-
TaHUBMBI, ABJAIOTCA OTKPBITHIMU. K omkpbvimbuim
cucmemam OTHOCAT CHUCTEMBI, MeEXIY KOTOPBIMU
U OKpYJKalollleil cpemoil IPOUCXOOUT OOMEH BeIIeCcTB
W SHepruu, HAIpUMep, pacTeHusd B Impoiiecce (GOTo-
CUHTe3a YJIaBJIUBAIOT COJHEUHBIN CBEeT W IIOIJIOIIA-
IOT BOAY U YIJIEKWCJBLIHA Tas3, BBIAEJSASA KHCJIOPOLI.
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E,El Bbuonorua kak HayKa. Metoabi HAay4YHOro nosHaHuaA

Binaromapsa oOMeHY BeIlleCTB U SHEPTUH O0ecIIeun-
BaeTcA B3aMMOCBS3b OPTaHM3MAa C OKPYIKaloIllel cpe-
IO M moamep KUBaeTCsA rOMeoCcTas.

OOMeH BeIIecTB U IIPeBpaIleHns 9HePruu CBSI3aHbI
C TAaKUMU IIpolleccaMi, KaK MUTaHUe, AILIXaHWe U BhI-
IeJieHUe.

I'omeocTtas — 5TO CHOCOOHOCTHL OMOJOTUUECKUX
CHCTEM IIPOTHUBOCTOSATH U3MEHEHUAM U IIOAAEPKUBATH
OTHOCUTEJILHOE IIOCTOAHCTBO XWMUUYECKOTO COCTaBa,
CTPOEHUS U CBOICTB, a TaKiKe 00ecIieunBaTh ITOCTOTH-
CTBO (DYHKIIMOHUPOBAHUS B M3MEHSIIOIIUXCS YCJIOBU-
AX OKPYsKaloIei cpembl.

ITo cmmocoby muTaHus Bce OPraHU3MbI AEJATCA HaA
aBTOTPO(OB U TeTepoTpodoB. Asmompogul cIiocob-
HBI CaMOCTOSTEJIbHO CHUHTE3UPOBATL OpPraHUUYECcKUe
BEI[eCTBA 13 HEOPTAaHWUECKUX, a 2emepompo@dvl WC-
MOJIL3YIOT HUCKJIIOUUTEJIHHO TOTOBBIE OpPraHUUYECcKUe
BeIllecTBa.

ABTOTPO(BEI MOTYT OCYIIECTBIATH (POTOCHUHTE3
(pacTeHus M HEKOTOpble OaKTepWI) WM XEMOCUHTE3

(HeKoTOpBIe DaKTEPUNU).

K rereporpodam oTHOCAT-
e e cs "KUBOTHBIE, I'PUOBLI 1 OaKTe-
CaMOCTOATEJIbHO Opra-

HUYecKkne BelecTBa u3 puu. I'erepoTpodoB nesaT Ha

3AMOMHMU

HeOpraHn4yeckux, rete-  [IapasmUTOB, CAIIPOTPO(POB, CUM-
pOTPOGbLI MCMonb3yIoT OGMOHTOB, XUIHUKOB 1 1p. Ila-
roToBble OpraHnyeckune

BewecTBa, pa3umul WCIOJb3YIOT [ApyTrue

OpraHM3Mbl B KadeCTBE€ Cpeabl
00UTAaHUA U UCTOUHUKA MUTAHUSA, CANPOMPOPbL TIOTPE-
0JIAI0T 1 pasJiaraloT OpraHuvYecKue OCTATKYU, a CUMOU-
OHMbL COCYIIIECTBYIOT C APYTMMHU OPTaHU3MaMU KaK Ha
B3aMMOBBITOLHBIX OCHOBAHUAX (Mymyaaucmol), TaK
¥ C MOJb30¥ TOJBKO AJA OTHOTO M3 HUX (IIapasuThl).
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KNETKA KAK BUOJIOTNYECKAA
CUCTEMA

COBpEMEHHaﬂ KJ/ieToO4YHaA TeopunAa

OgHUM W3 OCHOBOIIOJIATAIOIIUX IIOHATUHA B COBpe-
MEHHOMH OMOJIOTMH ABJIAETCA IIPEACTABJIEHIE O TOM, UTO
BCEM KHBBIM OPraHM3MAaM IPHUCYINEe KJIETOUHOE CTPOe-
Hue. VIdyueHreM CTPOeHUA KJIETKHU, ee KU3HeAesaTeNb-
HOCTU U B3AUMOJEHCTBUS C OKPY KAIOIell cpeIoii 3aH-
MaeTcsa HayKa YUmoaozus, Wiu KJAemouHas OU0L02Us.
CBoeMy MOSABJIEHUIO ITUTOJIOTHS 00sI3aHA (DOPMYINPOB-
Ke Kiaerounoil Teopuu (1838—1839 rr., M. Illneiigex,
T. IlIranH, momoaHeHa B 1855 r. P. BupxoBwim).

Kaemounas meopus siBisieTcs 000OIIIEHHBIM IIPEI-
CTaBJIEHHMEM O CTPOEHWM U (PYHKIIUAX KJIETOK Kak
eIMHUIL KUBOT'0, 00 MX PAa3MHOKEHUHN 1 PoJu B Gop-
MUPOBAHUU MHOTOKJIETOUHBIX OPraHU3MOB.

OcHOBHBIE MOJOKEHUS KJICTOUHOM Teopuu:

1. KireTka — emguMHUIIA CTPOEHUS, KU3HEIEATEJIbHO-
CTU, POCTA W PA3BUTUS JKUBLIX OPraHU3MOB — BHE
KJIETKH JKU3HU HET.

2. Kierka — emmHad cucTeMa, COCTOSAINAA M3 MHO-
JKeCcTBa 3aKOHOMEPHO CBA3AHHLIX APYT C APYroM
SJIEMEHTOB, IMPEJACTABJIAIONINX COOOI OIpeneseH-
HOe IIeJIOCTHOe o0pasoBaHUe.

3. KieTku Bcex OpraHM3MOB CXOIHBLI II0 CBOEMY XMH-
MUUYECKOMY COCTABY, CTPOCHUIO M (PYHKIIHAM.

4. HosBnle KJIeTKH 00pasylOTCA TOJLKO B pe3yJibTa-
Te JeJeHUs MATEPUHCKUX KJETOK («KJeTKa OT
KJIETKU» ).

15
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5.

KneTtka Kak 6uonornyeckas cuctema

KieTKu MHOTOKJIETOUHBIX OPTaHM3MOB 00pa3yioT
TKaHU, U3 TKAHEHW COCTOAT opraHbl. sKM3HBL opra-
HU3Ma B IeJIOM OOyCJIOBJIeHa B3amMOjelicTBHEM
COCTABJISIONIUX €r0o KJETOK.

KieTKu MHOTOKJIETOUHBIX OPTaHU3MOB UMEIOT II0JI-
HBIM HA0Op T'eHOB, HO OTJIMUYAIOTCSA APYT OT Apyra
TeM, UTO Yy HUX pabOoTal0T pPasjnuuHble T'PYIIILI Te-
HOB, CJI€ICTBHEM Uero siBjsercsa MOpP(oJoruuecKoe
1 QYHKIIMOHAJIbHOE Pa3HOOOpasue KJIeTOK — nud-
(pepeHIIUPOBKA.

Xyumunuyecknin coctaB KNneTkun

XuMuuecKue sJIeMEeHTHI KJIETKU 00pasyioT Heopra-

HUYeCKHe U OpraHuuYecKue BelllecTBa. HecMoTpsa Ha
TO UTO B JKUBBLIX OPraHM3MaX MpeodaagaroT HeopraHu-
yeckue BermiecTsa (puc. 1), MMeHHO oOpraHnYecKle
BeII[eCTBA ONpPeAeA0T YHUKAJIbHOCTD UX XUMUYECKO-
ro coctaBa U (PeHOMEHA KU3HU B I[€JIOM, ITOCKOJBKY
OHU CUHTE3UPYIOTCA IPEUMYII[eCTBeHHO OpraHu3MaMu
B IIpPOIlecce JKU3HEeAesTeJbHOCTH U UI'PAIOT B pPeaKIlu-
AX BaYKHEUIITYIO POJIb.

___— Bozpa (70-80 %)
___— Benkwu (10-20 %)
JIvnuget (1-5 %)
/ Vraesozsr (0,2-2,0 %)
y_— Hyxmneunossie KucaoTsl (1-2 %)

\ Munepanbusbie couu (1,0-1,5 %)

AT® u gpyrve HU3KOMOJIEKYJISIPHbIE
opraunundeckue Beriectsa (0,1-0,5 %)

Puc. 1. Comep:kanne XUMUUYECKUX BEIIIECTB
B KJIETKE
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Makpo- n MuKpo3nemeHTbI @ 82 e 84

NzyuenneMm XWMHUECKOIO COCTaBa OPTAaHU3MOB
U XUMHUYECKHX PeaKInii, IPOTeKaloIMux B HUX, 3a-
HUMAaeTcA HayKa OUuoOXumus.

CJIe,HyeT OTMETUTH, UTO COJepPHKaHNEe XMMHNUYECKUX
BEIIleCTB B pPa3JMYHBIX KJIETKaX MW TKaHAX MOMXeET
CYIIIeCTBEHHO pasindaTbcsi. Hampumep, ecau B KU-
BOTHBIX KJIETKaxXx Cpein OpPraHnYeCKHUX COG,I[I/IHeHI/Iﬁ
npeobagaoT OeJIKM, TO B KJIETKAaX pacTeHuil — yrie-
BO/JIbBI.

MaKPO- N MNKPO3JIeMEeHTbI

B :xuBBIX oprammsmax BcTpeuaeTcs okogo 80 xu-
MHYECKUX 3JIEMEHTOB, OOJHAKO TOJBKO IJd 27 u3 9TUX
5JI€MEHTOB YCTAHOBJIEHBI X (PYHKIIMU B KJIETKE U Op-
ragusme. OcrajabHbBIE 3JI€MEHTHI IPUCYTCTBYIOT B He-
3HAUUTEJbHBIX KOJUYECTBaX, U, IO-BUAUMOMY, IOIAa-
IAIOT B OPraHM3M C IUINEel, BOAOW 1 BO3LYyXOM.

B zaBucumocTH OT KOHIIEHTpPAIIUM UX [OeJNAT Ha
MaKpO3JeMEeHTEI I MUKPO3JIEMEHTHI.

KoHlnleHTpamusa KaKAOTO U3 MAKPOIJLEMEHMO8
B opranuame npessiitaet 0,01 %, a ux cymmapHoOe co-
nep:xkaume — 99% . K MmakposjieMeHTaM OTHOCAT KIC-
JIOPOJ, YIJIepo, BOAOPOI, a3oT, hochop, cepy, KaIui,
KaJIbI[UH, HATPUil, XJIOP, MarHuii u skejeso. IlepBbie
YeThIpe U3 MEePeUYMCJIEHHBIX 5JeMeHTOB (KMCJI0PO,
yIJepon, BOAOPOA U a30T) HA3LIBAIOT TaKIKe Op2aHO-
26HHBLMU, TIOCKOJIBKY OHUM BXOJST B COCTaB OCHOBHBIX
oprannvyecKux coeguHeHmnii. @ochop u cepa TakKe AB-
JISTIOTCSA KOMIIOHEHTAMH PsAla OpraHUUYEeCKUX BeIlecTB,
HammpuMep OeJKOB M HYKJEWHOBBIX KHuCJIOT. Docdop
HeoOXoauM IJist (OPMUPOBAHUA KOcTeil 1 3y0OB.
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EEI KneTtka Kak 6uonornyeckas cuctema

Bes ocraBmuxcsa MaKpO3JIEMEHTOB HEBO3MOXKHO
HOpMaJIbHOEe (DYHKIIMOHMPOBAHNIE OPTaHmI3Ma.

Tak, Kaawmii, HATPUU U XJIOP YYacTBYIOT B IIPO-
meccax BO30OYy KOeHIsS KJIeTOK. KaabIuii BXOZUT B CO-
CTaB KJETOUHBIX CTEHOK pacTeHuii, Kocreii, 3y00B
Y PakOBUH MOJLIIOCKOB, TpeOyeTcs AJsA COKpAaIleHUs
MBIIIEUHBIX KJIETOK U CBEPTBhIBaHUA KpoBu. Marumi
ABJSAETCA KOMIIOHEHTOM XJopodujjia — IUTMEHTA,
obecmeunBaIero nporekanue gorocurresa. O Tak-
JKe IPUHUMAaeT yyacTue B OMocuHTe3e OeJKa 1 HyKJIe-
MHOBBIX KHUCJOT. JKesle30 BXOAUT B COCTAB IeMOTJI00-
Ha, ¥ HeoO0XOoamMO IJd (PYHKIIMOHUPOBAHUSI MHOTUX
depMeHTOB.

Mukpoaaemernmyl cOIep:KaTca B OpraHu3Me B KOH-
meurpanuax menee 0,01 %, a ux cymmapHasa KOHIIEH-
Tpamusa B Kiaerke He mocturaetr u 0,1 % . K mukpoae-
MeHTaM OTHOCATCS ITMHK, MeIb, MapraHel], Ko0aJbT,
ion, pTop m Ap.

ITuHK BXOAUT B COCTAB MOJIEKYJIBLI TOPMOHA IIOMKe-
JYIOYHOI Keje3bl — MHCYJIWHA, MeIb Tpebyercs A
mpoiieccoB (POTOCUHTE3A U AbIXaHUsA. KOOAJIbT SBJIAET-
CA KOMIIOHEHTOM BUTaMuHa B ,, oTcyTCTBHE KOTOpDO-
ro IpUBOAUT K aHemMuu. Mong HeoOXoamM OJisE CHUHTe-
3a TOPMOHOB ITUTOBUIHOM »KeJje3bl, 00eCIeunBaIOIIUX
HOpPMAaJIbHOE MpOoTeKaHme OOMeHa BeIleCTB, a QTop
cBA3aH ¢ (GOPMUPOBAHUEM dMaJU 3y0OB.

Kax megocTaToK, Tak U M30BLITOK MM HapPYIIEHNE
o0MeHa MaKpo- U MHUKPOIJEMEHTOB IPUBOAAT K pas-
BUTHIO PA3JIUUYHBIX 3a00JI€BaHMIA.

B uwacTtHOCTH, HEZOCTATOK KaJablimd u Qocdo-

pa BBIBLIBAIOT PAXHUT, HEXBATKA a30Ta — TAMKEIYIO
0eJIKOBYI0O HENOCTATOYHOCTH, AepUIIUT Kejgesa —
aHeMUIO, OTCYTCTBUE loJa — HapylleHue o0paso-
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HeopraHnyeckue BewecrTsa @ 82 e 84

BaHUA TOPMOHOB IIIMTOBUIHOM JKeJjie3bl U CHUKEHUE
MHTEHCUBHOCTU oOOMeHa BeIlecTB, YMEHbIIIeHWe IIO-
crymieHusa ¢gropa — Kapuec. CBUHEI TOKCUUEH II0Y-
TH OJIS BCEX OPraHM3MOB.

HemocTaTok MaKpo- @M MUKPOSJIEMEHTOB MOXKHO
KOMIIEHCHUPOBATD IIyTeM YBEJIHMUYEHUA UX COAEPKaHUA
B IUIle M IUTHEBOM BOJE, a TaKiKe 3a CUeT IIpueMa
JIeKapCTBEHHBIX MPeIrapaTos.

XumMuueckue 5JeMEHTHI KJEeTKH o00pasyioT pas-
JIMYHBIE COeIUHEHUA — HeopraHuuvecKue U OpraHuye-
cKue.

HeopraHnyeckue Bewecrsa

K meopranuueckum BellecTBAM KJIETKU OTHOCSTCS
BOJa, MUHEPAJIbHbBIE COJIU, KUCJIOTHI U IP.

Boma (H,0) — maubosee pacnpocTpaHEHHOE He-
OpraHMYecKoe BeIlleCTBO KJETKHU, o0Jiajarolliee YHU-
KaJbHBIMU (PUBUKO-XUMUUYECKUMU CBoiicTBaMu. B Te-
Jie B3POCJIOT'0 UejioBeKa ee B cpexueM 66 %, ogHAKO
KocTu comep:kar okoao 20 % Boxwl, meuenu — 70 %,
a mo3r — 86 %.

B kieTke Boma sBIIsIeTCS pacTBOPUTEJEM, CPemOi
IS TPOTEKAHWA peakIiuii, NCXOAHBIM BeIIeCTBOM
M IPOAYKTOM XHMHUYECKUX PpeaKIUil, BBIMOJHSIET
TPAHCHOPTHYI0O U TePMOPEryJsaTOPHYI (YHKIIUU,
npumaer KJeTKe YIPYrocTh, OOecIeumBaeT TypProp
pacTuTeJbHON KJETKHu. Bce BelllecTBa AeJIsATCA Ha pac-
TBOPUMBIE B Bofie (eudpounivHble) M1 HEPACTBOPUMBIE
B Hell (2udpogobHuie).

MusnepaJjbHbIe COJH MOTYT HAXOAUTHCS B PACTBO-
PEHHOM WJIU HepacTBOPEHHOM COCTOAHUAX. Pacmeo-
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EEI KneTtka Kak 6uonornyeckas cuctema

pumbLe CONU TUCCOIMUUPYIOT HA HOHBI — KaTHOHBI
u aHuoHLI. Hanbosee Ba:KHBIMU KATUOHAMU SBJISIOT-
cs MOHBI KAaJud U HATPUsdA, obJaervaroiiye mepeHoc Be-
IITecTB uepe3 MeMOpPaHy U YyUacTBYIOIUE B BOSHUKHO-
BEeHUN U NPOBEeJeHUN HEePBHOTO MMIOYJbCa, a TaKiKe
VOHBI KaJbI[UA, KOTOPbIe IPUHUMAIOT YUaCTHE B IPO-
Imeccax COKpAaIlleHUsA MBIMIEYHBIX BOJOKOH M CBEPTHI-
BaHUU KPOBUW; MarHusd, BXOAAIIETr0 B COCTaB XJIOPO-
(unmna; Kejxesa, BXOASAIIETO0 B COCTAB psga 0eJIKOB,
B TOM UHCJIe TeMOTJIOOnHa. BakHeHA MY aHMOHAMU
ApaATca (GochaT-aHUOH, BXOAAMIUNA B coctaB ATD
U HYKJEWHOBBIX KWCJIOT, ¥ OCTATOK YrOJBLHON KHC-
JOTBI, cMArdamoiuii Kojaebanums pH cpexawni. Mousnl
MUHEPaJbHBIX COJIel 00eclIeuynBaOT IIPOHNKHOBEHUE
caMo¥ BOJIBI B KJIETKY U ee ylep:kaHue B Hell. Ecau
B cpejlle KOHIIEHTpAIls COJiell HuiKe, ueM B KJeTKe,
TO BOJa IPOHHKAaeT B KJeTKy. Takike HMOHBLI OIIpe-
IeasioT OydepHBIe CBOMCTBa ITMTONIJIA3MBLI, T. €. €e
CIIOCOOHOCTDh IOAAEP:KUBATH IIOCTOSHCTBO cJjaboIie-
agouHo#n pH muTonmaasMbl, HECMOTPA Ha MOCTOSHHOE
o0pasoBaHUe B KJIeTKe KUCJIOTHBIX U IeJIOYHBIX IPO-
IYKTOB.

Hepacmeopumvie coru (CaCO,, Ca,(PO,), u map.)
BXOJSAT B COCTaB KocTeil, 3y00OB, PAKOBUH U HaHIUPei
OMHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX KHUBOTHBIX.

Kpome Toro, B opranuamax MOTYT BbIpabaThIBATh-
cAd U Apyrue HeopraHUYecKUe COeIUHeHUs, HallpuMep
KHCJOTHI M OKcuAbl. Tak, oOKJIaJOUHBIE KJIETKHU Ke-
JyIKa YejoBeKa BBIPAOATHIBAIOT COJISHYIO KHCJOTY,
KOoTopas AaKTHUBUPYET IIHUIIEeBAPUTEJbHBIN (epMeHT
HeIICUH, a OKCHUJI KPEeMHUS IPOIUTHIBAET KJIETOUHBIE
CTeHKU XBOII[ell 1 00pa3yeT MaHIIUPU JUATOMOBBIX BO-
IOPOCJIei.
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OpraHuyecKkune BelecTea @ 82 e 84

OpraHuqecxme BelecTBa

K opranuueckuM BellecTBAM KJETKH OTHOCST
yIJI€BOObI, JUMUABI, OeJKU, HYKJeWHOBBIE KHCJIOTHI,
AT®, BuTaMUHLI U IP. OHU MOTYT OBITH IIpPEACTaBJIE-
HBI KaK OTHOCHUTEJNLHO IPOCTHIMU MOJEKYJIaMU, Tak
u 6ojiee CIOKHBIMU. B Tex ciyuadax, KOTZa CJIOKHAA
MoJIeKyJaa (MakpoMoOJieKyJia) o0pa3oBaHa 3HAUUTEJb-
HBIM YHKCJIOM IIOBTOPSAIOIIUXCSA 00Jiee IIPOCTBIX MO-
JIeKyJI, ee Ha3bIBAIOT NOJUMEPOM, a €e CTPYKTYPHbIE
eIVHUIIBI — MOHOMepamu. B 3aBUCUMOCTH OT TOTO,
TMOBTOPSIOTCA WJIM HET 3BEHbS IIOJMMEPOB, UX OTHO-
CAT K Pe2ynAPHbLM VNJIU HepezyaspHbLM.

YrneBopgpbl

YriaeBoapl — 9TO OpraHUYeCcKue COeJUHEHUs, B CO-
CTaB KOTOPBIX BXOAAT B OCHOBHOM TPU XUMUYECKUX
aJIeMeHTa — YTIJIEPO, BOJOPOJ M KUCJIOPOJ, XOTA Iie-
JIBIFL PAJNl YTJIEBOJOB COJNEPIKUT TaKIKe a30T WJIU Cepy.

Obmas dopmyna yraesomos — C (H,0) . Ux me-
JISIT Ha MOHO-, OJIUTO- U II0JIICaXapumIbl.

Monocaxapudsv. comep:KaT eIWHCTBEHHYIO MOJe-
KyJly caxapa, KOTOPYI0O HEBO3MOKHO pAaCIIelIuTh Ha
0osee mpocThie. ITO KPUCTAJINYECKUE BeIlleCTBa,
cjIafKVe Ha BKYC M XOPOIIIO pacTBOPUMEIE B Bozxe. Mo-
HOCaxapubl IPUHUMAIOT aKTUBHOE yUyacTue B oOMeHe
BeIIeCTB B KJETKEe U BXOJAT B COCTAB CJOKHBIX yIJe-
BOJOB — OJIUTOCAXaPUIOB U IOJVCAXAPUIOB.

MoHocaxapuabl Kiaccu(GUIIUPYIOT IO KOJUYECTBY
yraepoaubix aromoB (C,—C,), Hannpumep nenmossl (C5)
u zexcoswl (Cy). K menrozam orHOcATCA pubGosa u me-
3oxcupubosa. Pubosa Bxogut B coctaB PHK u AT®.
Ilesoxcupubosa saBaserca komnouenTom [THK. I'ekco-
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IEE' KneTtka Kak 6uonornyeckas cuctema

ser (CH,,0,) — oar0 rirokosa, (ppykrosa, ramakrosa
u ap. I'nwkxo3a (BuHOrpanHbId caxap) (puc. 2) BcTpe-
yaeTcs BO BCeX OPraHM3MaX, B TOM UMCJie B KPOBU Ue-
JIOBEKA, MOCKOJIbKY SABJISETCA SHEPreTUUYEeCKUM pesep-
oM. OHA BXOAUT B COCTAaB Caxaposbl, JAKTOS3EI,
MaJbTO3bI, KpaxMaJia, IIeJIII0J03bl U Ap. Ppyrmosa
(TWIOmOBBIN caxap) B HamMOOJBININX KOHIIEHTPAIIUAX CO-
Iep:KUTCA B ILJIOJaX, Melde, KOPHEIJIOAAaX CaxapHOM
cBekJibl. OHa He TOJIBKO MPUHUMAaEeT aKTUBHOE yUacTue
B IIpolleccax oOMeHa BeIecTB, HO WM BXOIUT B COCTAB
caxapo3bl W HEKOTOPBIX IIOJUCAXAPUI0B, HAIPUMED
WHCYJIUHA.

K oauzocaxapudam oTHOCAT yriieBOAbI, 00Opaso-
BaHHBIE HECKOJbKMMMU OCTATKAMU MOHOCAXapHUIOB.
OHM B OCHOBHOM TaKKe XOPOIIIO PacCTBOPUMEI B BO-
e U cJaJKU Ha BKyC. B 3aBUCHMOCTU OT KOJHUECTBA
9TUX OCTATKOB Pa3JIMYalOT AucaxXapumabl (IBa ocTaTKa),
Tpucaxapumnbl (Tpu) U OP.

K ngumcaxapmmam oTHO-

TRRT o
cATCA caxaposa, JIaKTOo3a
H—C—C—C—C—C—C7 po3a, ’
Lo manbTo3a u ap. Caxaposa
OH OH OH OH OH

(CBEKJIOBUUHBIN UJIU TPOCT-

JuHelHAA GopMyia o
HUKOBBII caxap) COCTOUT U3

CH,OH OCTATKOB I'JIIOKO3bI 1 (PPYK-
TO3bI, OHA BCTPEUAETCA B 3a-

I|1 /? O\Ili macamwInuxX OopraHax HeKOo-
C gH q C TOpBLIX pacterHuii. Oco0eHHO
(l)H\l | / (|) MHOT'O caxapo3bl B KOpPHEe-
$—(|3 IJI0faX CaxXapHOH CBEKJIBI

H OH U CcaxapHOTrO TpPOCTHUKA,
nuKIndecKas popma OTKyda HuX IIOJy4YarT IIPO-
MBIIILJIEHHBIM crtocobom. Oma

Puc. 2. Crpoenue
MOJIEKYJIbI TJIIOKO3bI CIIYXKUT 9TAJOHOM CJIaLOCTH
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Qe O

yryieBomoB. Jlaxkmosa (MOJIOUHBINI caxap), oOpasoBa-
Ha OCTaTKaAMHU TJIOKO3bI U TaJaKTO3bI, COMEPKUTCS
B MaATEPUHCKOM M KOPOBLEM MOJIOKe. Maunvmosa (co-
JIOIOBBIN caXap) COCTOUT M3 ABYX OCTATKOB TJIIOKO3BI.
OnHa o0OpasyeTcs B IIPOIlecCe PACIIENJIeHHs IIOJIHCcAa-
XapuIOB B CeMEeHAaX pacTeHUIl W B MUIEBAPUTEIbLHON
crucTeMe uejOBeKa, HCIIOJIb3yeTCsA MIPHU IIPOU3BOCTBE
muBa.

IToaucaxapudvt — 3TO OHOIIOJIUMEDPHI, MOHOME-
paMu KOTOPBLIX SABJIAIOTCA OCTATKU MOHO- UJH [OU-
caxapumoB. BOJIBIIIMHCTBO IIOJUCAXapPUI0B HEPacTBO-
PUMBI B BOJle U HecJIaJKue Ha BKyc. K HUM oTHOCATCA
KpaxmaJi, TJIMKOTeH, IIeJIII0Jio3a U XUTUH. Kpax-
Mmas — dTo 0Oejoe IIOPOIIKOOOpAa3HOe BeIecTBO, He
cMauuMBaeMoe BOHOIi, HO obpasyiolllee IpU 3aBapuBa-
HUU Topsdeil BOAOW B3Bech — KJjedcrep. MoHOMepoM
KpaxMajia ABJjseTcs riaiokosa (puc. 3). Kpaxmam —
OCHOBHOE 3aIlacHOe BEIleCTBO PACTeHUIl, KOTOpOe Ha-
KallImBaeTcsd B 3allacalolliix opraHax pacreHuii. Ka-
YeCTBEHHOM peaKI[uel Ha KpaxXMaJ SBJISeTCA PeaKI[us
¢ omoM, IIpU KOTOPOIi OH OKpAIINBaeTCsa B cUHe-(UO-
JIETOBBIN IIBET.

I'nukxozen (3KUBOTHBIM KpaxMaj) — 3TO 3alacHOM
moJincaxapup, *KUBOTHBIX W I'PubOB, KOTOPBIA y ue-

OpraHunuyeckne BewiecTBa
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Puc. 3. Crpoenue MoJIeKyJabl Kpaxmaja
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JIOBEKa B HaMOOJIBINNUX KOJHUECTBAX HAKAIJIUBAETCSA
B MBININAX U meueHu. MoHOMepoOM TJIMKOTeHa ABJISIET-
cd raokosa. Ilo cpaBHEHHUIO ¢ MOJIEKYJIaMU KpaxmaJjia
MOJIEKYJIBI TJINKOTeHa 00jiee pa3BEeTBJIEHEI.

I[eanwnosza, niu Kjiemuamrka, — OCHOBHOU OIIODP-
HBII TToiucaxapuf pacteHmnii. MoHOMepOM I1eJIJII0JI03bI
ABJsAeTca riokosa (puc. 4). Ilennromo3a BXOAUT B CO-
CTaB KJETOUHBIX CTEHOK pacreHuii. Ilesrioso3a saBis-
eTcs OCHOBOII ApeBEeCUHBI, OHA MCIOJIbL3YeTCs B CTPOU-
TeJbCTBE, IIPU IPOU3BOJCTBE TKaHEeU, OymMaru, cuupra
Y MHOTHUX OPTaHHUYECKUX BeIleCTB.

- o (leZOH -

H/f'; O\n H/E \u

| |

Puc. 4. CtpoeHne MOJIEKYJIbI 1EJII0JI03bI

XumuH — 3TO moJucaxapux, MOHOMEDPOM KOTOPO-
T'0 ABJIAETCS a30TCOAeP KaIUii MOHOCAXapu Ha OCHO-
Be TJII0K03bI. OH BXOJIUT B COCTAB KJIETOUHBIX CTEHOK
rpuboOB U MaHIIUPENH YJIEeHUCTOHOTUX.

PDyHKIUU  YIJIEBOIOB. YTIJIEBOALI  BBIMIOJHAIOT
B KJIETKe IIJIaCTUYECKYI0 (CTPOUTENbHYIO), DHEPreTH-
YEeCKyI0, 3alacampIlyi0 X OIMOPHYI (PYHKIIMH. IJHEp-
reTuyecKas IEHHOCTL pacIiellieHnsa 1 T yrjeBOoJ0OB
cocraBiser 17,2 xl[»k. YriaeBoabl MOTYT TaKiKe BXO-
IUTL B COCTaB CJOKHBIX JUINIOB M OEJIKOB, 00pasys
TIUKOJUIUALI U TJINKOIPOTEUHEI, B YACTHOCTHU B KJIe-
TOUHBLIX MeMOpaHax.
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Jinnngbi

Junuasl — 5TO PA3HOPOAHAA B XUMHUUYECKOM OTHO-
IMIeHNH I'PYIIIa HU3KOMOJEKYJIAPHBLIX BEIeCTB C T'Hj-
POOOHBIMU CBOMCTBAMMU.

Jlammble BelllecTBa HEPaCTBOPUMLI B BOze, 00pasy-
IOT B Hell AMYJbCUU, HO IIPU STOM XOPOIIIO PACTBOP-
IOTCSI B OpPTaHUYECKUX pacTBopureasax. Jluouasl mac-
JSAHUCTHI HA OINyNb, MHOTHME M3 HUX OCTABJSAIOT Ha
Oymare xapakTepHble HEeBBICHIXAIOIINE CJIeIbI.

B BaBucumocTH OT CTpPOEHUST MOJEKYJBI JIMITUIBI
IeJIAT Ha MPOCThbIe U CJOMKHBIE. K npocmuim munumgam
OTHOCATCA HeHTpalbHble JUIUALI (KUPBI), BOCKU,
cTepuHbl U crepounabl. CioXdHble JUIUILI COAEpPIKaT
U OPYroM, HeIUIIUIHBIN KoMIOHeHT. Hambosee Bak-
HBIMU W3 HUX SBJIAOTCA (POCHOJUINALI U TJINKOJIM-
UL,

Aupvl ABIAAIOTCA ITPOUBBOIHBIMU TPEXaTOMHO-
ro CIupTa TJWIEePUHA U BBICHINX KUPHBIX KUCJIOT
(puc. 5). Cpenn KUPHBIX KUCJOT €CTh KaK HaCHIIIEH-
Hble, TAK M HEHACBIII[EHHbIE, TO €CTh COAEPIKAIIIe
IBOMHBIE CBA3U.

«TomoBka» MOJIEKYJIbI

~
e
- N
. .
- ~
.

JKUPHOKUCIOTHBIE «XBOCTHI»

o
H_T_O—:— VD VN N NG J
B

Puc. 5. CrpoeHue MOJIEKYJIbI JKHpa
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EEI KneTtka Kak 6uonornyeckas cuctema

W3 HaCBINIEeHHBIX KHUPHBIX KIUCJOT dYallle BCETro
BCTpPeYalOTCsa TaJIbMUTHUHOBAS U CTeapuHOBasd, a U3 He-
HACBINEHHBIX — OJIeMHOBasA. HeKoTopble HeHACKIIIEH-
HbIe JKUPHBIE KUCJOTHI HEe CUHTE3UPYIOTCSI B OPTraHm3-
Me YeJOBeKa WJIN CUHTE3WPYIOTCS B HEJOCTATOUHOM
KOJIMYECTBE, W II09TOMY SABJIAIOTCSA He3aMEHUMBIMU.
OcraTku raumepuHa o0pasyioT TUAPOMUIBHBIE «TO-
JIOBKU», & OCTATKU KUPHBIX KHCJIOT — «XBOCTBI».
JKupbel pacreHuii GOJIbINIell YACTBIO COIeps;KaT HeHa-
CBINIIeHHbIEe JKUPHBIE KUCJOTHI, BCJIEACTBUE UETO OHU
SABJIAIOTCSA KUIKUMU 1 Ha3bIBAlOTCA Macaamu. Macia
collep:KaTcsa B ceMeHaX MHOTUX PACTEeHUH, TAaKUX Kak
TIOJCOTHEUHUK, COs, Palc 1 Ap.

Bocku — B3TO CJIOXKHBIE CMECH KUPHBIX KIUC-
JIOT U KUPHBIX COUPTOB. ¥ PACTEHUHN OHU 00Pa3yIOT
IJIEHKY Ha IIOBEPXHOCTU JMCTA, KOTOpas 3alllUIlaeT
OT HCIIapeHusA, IIPOHMKHOBEHUsS BO30ymuTesieir 3abo-
JeBaHUU U T. H. ¥ pdAla KUBOTHBIX OHU TaKiKe IIO-
KPBIBAIOT TEJIO WJIU CJIYKAT MJIS IIOCTPOEHUS COT.

K cmepunam orHOCATCA TaKOHW JUINI, KAaK BUTAa-
mMuH D, m xomecTepos — 00A3aTeIbHBII KOMIIOHEHT
KJIETOUHBIX MeMOpaH, a K cmepoudam — TIOJIOBBIE
TOPMOHBI: 3CTPAAUOJI, TECTOCTEPOH U IP.

Doconrunudvl, TOMUMO OCTATKOB TJIUIIEPUHA U JKUP-
HBIX KICJOT, COIEPIKaT ocTaTOK opTo(ochopHOiT Kuc-
aoTel. OHM BXOAAT B COCTAaB KJETOUHBIX MeMOpaH
u obecreunBaOT X OapbepHBIE CBOMCTBA.

T'aukonunudvl Taxk:Ke ABJIAIOTCA KOMIOHEHTAMU
MeMOpaH, HO WX cOIepsKaHme TaM HeBeJuKo. Heiu-
MUIHOM YaCThIO TIMKOJUIUAOB ABJIAIOTCSA YTJIEBOIbI.

DYyHKIIUU TUTMUAOB. JIUTIUABI BBITIOJIHSIIOT B KJIET-
Ke IJIaCTUUYEeCKYIO (CTPOUTENbHYIO), SHEPreTUUEeCcKYyIo,
3amacampInyio, 3alUTHYI0 U PeryJsaTOpHY QYHK-
nuu. [Ipum pacmiensieruu 1 T JUOUIOB BBIAEISIETCS
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38,9 xl:x sHeprum. OHH OTKJIaALIBAIOTCA B 3amac
B Pas3JIMUHBIX OpraHax pacTeHui M *KMBOTHBIX. Ilog-
KOJKHAS JKUPOBAd KJETUAaTKa 3alljiIaeT BHYTPEHHUE
OpraHbl MHUBOTHBIX OT IIepeoXJIaxKACeHUdA WNJIN IIepe-
rpeBaHudA, OT yagapoB, a Y BOJHBIX XUWBOTHBIX — €IIle
W IIOBBINIAET ILIAaBy4YecCTh. PeryiasaropHad (QPYHKIIUA
JUNAIOB CBA3aHA C TE€M, UTO HEKOTOPbIe M3 HUX SAB-
JIAITCA I'OPMOHaMMU.

benkn

Belxku — 5TO BLICOKOMOJIEKYJIAPHLIE COeIUHEHN,
OMOmOJIMMEPbl, MOHOMEPAMU KOTOPBIX SIBJIAIOTCS aMI-
HOKMCJIOTEI, CBA3aHHBIE IMENTULHBIMI CBI3SIMIU.

AMunoKuUCIOMOIl HA3BIBAIOT OPTaHNUYECKOe COeMIu-
HeHre, UMeIoIllee aMUHOTPYIINY, KapOOKCUIbHYIO I'PYI-
oy u pagukai (puc. 6). B cocras 6eika MOTYyT BXOIUTH
20 aMHHOKHCJIOT, KOTOPbIe Pas3JIMUaIOTCSI paguKaja-
MHU. AMUHOKHKCJIOTHI JEJIAT Ha 3a-

NH,—CH—COOH
MeHUMbIe U He3aMeHUMBIe. 2 [

3ameHumvle AMUHOKUCTOMbL 00- R
pasyioTcsi B OpraHM3Me UYeJIOBeKa Puc. 6. OGmas
B HEOOXOAUMMOM KOJHUYECTBe, a He-  GbopMmyna aMuHO-

3aMeHUuMble JTOJIMKHBI TOCTYHATH KHCJIOTEL

C OUIIei, HO MOTYT YaCTUYHO CUH-
Te3NPOBATLCSI MUKPOOPraHu3MaMu KuIllleunuka. I1oJ-
HOCTBHIO HE3aMEeHUMBIX aMUHOKICJIOT HACUUTHIBAETCS
8: BaiuH, W30JeUIIWH, JEeHINH, JU3WH, METUOHUH,
TPEOHUH, TpUuiTodpaH u (peHUIATIaHNH.
ITocnenoBaTenbHOCTh M3 ABYX aMWHOKMCJIOT, CBS-
B3aHHBIX HNEeINTUIHBIMU CBA3AMU (puc. 7), Ha3bIBaeTCs
dunenmudom, U3 Tpex — mpunenmudom U T. [I.
Cpenu MmenTHUAOB BCTPEUAIOTCA TaKHe Ba)kKHBIE CO-
eTVHEeHUs, KaK TOPMOHBI (OKCHUTOIIMH, Ba30IPECCUH),
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EEI Knetka kak 6uonornueckas cucrema

anTubuoTuKu u Ap. llemouka m3 Oojiee ueM ABaAIATHU
AMUHOKICJIOT HAa3bIBAETCA NOAUNENnMudom, a IIOJU-
HenTHuAbI, comep:kaiiue 6ojsee 60 aMHHOKMCIOTHBIX

OCTaTKOB, — 3TO 6eJmu.
H Ry
0 \C/
2N
—NH C—N C—NH C—
\C/ H [ \C/
7\ 0 VRN
H R H Ro

Puc. 7. IlenTugHass CBI3b

YPpOoBHHU CTPYKTYPHOII OpraHu3anuu deiaxka. beaxku
MOTYT WMETb MEePBUUYHYIO, BTOPUUYHYIO, TPETHUUHYIO
U YeTBEPTUYHYIO CTPYKTYPHI.

Ilepsuunas cmpykmypa Oesika — 3TO IIOCJIeNOBa-
TeJILHOCTh aMHWHOKMCJIOT, COEIUHEHHBIX MIeITUIHOMN
cBa3bi0 (puc. 8). IlepBuuHas cTPyKTypa B KOHEUHOM
cueTe ompefessaeT CIenudUIHOCTh 0eIKa M ero CBOM-
cTBa. 3aMeHa XOTs Obl OOHOW aMMHOKMCJIOTHI B IIep-
BUYHOI CTPYKTYpe BJieUeT 3a CO0OIl M3MeHEeHUEe BTO-
PUYHOM u 6oJiee BLICOKUX CTPYKTYP, a TaK:Ke CBONCTB
0OeJIKa B I[eJIOM.

Bmopuunas cmpykmypa nIpeacTaBiasgeT coboi mpo-
CTPAHCTBEHHYIO YKJAAKy 0eJIKOBOM MOJIEKYJbI B BU-
e cOUpaiy, yIep:KUBaeMoli BOJAOPOAHBIMU CBASIMU

Tnunuu Cepun Bamuu Cepun Acnaparun AnanuH

Puc. 8. IlepBuuHasa cTpyKTypa Geaka
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Qe O

MeXIy aToMaMM’ KHCJIOPOJa W BOJOPOJA HEeITHIHBIX
TPYOIIUPOBOK PAa3HBIX BUTKOB CIIMPAJN WU CKJIATOK

(puc. 9). MHoTHE 0OEJIKU COLEDPIKAT
Oosiee-MeHee IJMHHBIE YUACTKHU CO
BTOPUUYHON CTPYKTypoO#, HaIpu-
Mep, KepaTWHBLI BOJIOC W HOITEM,
¢dubpoun mIeaKa.

Tpemuunas cmpykmypa Oenxra
mpenacTaBisAeT coboi 2100Yyy, yIaep-
JKMBAeMyIo TUAPOPOOHBIMU, BOMIO-
pomHBIMU, AUCYIAbOUIHBIMU (S—S)
U IPYTUMU CBA3AMUI MeXK-Iy pamu-
Kasamu aMuHOKucJaoT (puc. 10).
OHa xapakTepHa naJad OOJBIITHH-
cTBa 0EJIKOB OpraHu3Ma, HalpuMmep
MHOTJIOOMHA MBIIIIII.

Yemeepmuunas cmpykmypa —
HamboJiee CIIoKHAasg, 00pa3oBaHHAS
HECKOJbKUMU  MOJUNEITUIHBIMUI
MensaMU, COeIUHEHHBIMU B OCHOB-

Puc. 9. Bropuunasa
CTPYKTypa Gesika

HOM cJja0biMu B3aumogelicTBuamu (puc. 11). Ona xa-
PaKTepHa IJiA HEMHOTUX OEJKOB, TAKUX KaK, HAIpPU-

Mep, TeMOTJIOOMH.

IIo ¢dopme w™MoJeKyabl pas-
JAUYA0T QUOPULLADHbLE U 2J10-
oynsapHvie Oenxu. IlepBbie u3
HUX BBITAHYTHI, KaK, HAIIPUMeEp,
KOoJLIareH COeIMHUTEeJbHON TKa-
HU WM KepaTUHBLI BOJIOC U HOT-
reii. ['m00ynsapHBIEe Ke OenKu
umeioT Gopmy KIayora (Ta00y-
JIBbI), KaK MHUOTJIOOMH MBIIIIIT,.

IIpocThie u ciOKHBIE OCJIKH.
Beaxu wMoryT OBITH IIPOCTBIMU

29

Puc. 10. Tperuunas
CTPYKTypa Oeaka
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U CHOKHBIMU. IIpocmbie GEJIKU COCTOSAT TOJBKO W3

aAMMHOKICJOT, TOTJa

Puc. 11. YerBepTuu-
Hasd CTPYKTypa Oeska

KaK CJ0XMCHble OenKku (JIUIompo-
TEeUHbI, XPOMOIIPOTEUHBI, TJIU-
KOIIPOTEMHBI, HYKJIEOIPOTENHBI
u 7Op.) comep:KarT OeJIKOBYIO
u HeOeJIKOBYIO dYacTu. Xpomo-
npomeurdvl COOEPKAT OKPAIIIEH-
HYI0 HeOeJIKOBYIO yacTh. K HuM
OTHOCATCA TEMOTJIOOWH, MUO-
TJIOOWH, XJOPOMUJII, ITUTOXPO-
MBI U Ap. HebesrkoBoit yacTbio
JUNONPOMEUHO8 SABJIAETCA JIU-

mupg, a zaukonpomeuHo8 — yriaesoxn. Kak mumomnpo-
TeUHbI, TAK U TJIUKOIPOTENHBI BXOIAT B COCTAB KJe-
TOUHBIX MeMOpaH. HykJaeonpomeunsb. IPENCTABIAIOT
co00Ii KOMIJIEKChI 0€JTKOB UM HYKJEHMHOBBIX KHUCJIOT

(IHK u PHK). Ouu

BBIIOJIHAIOT BasKHeHIne (QpyHK-

IIH B IIPOIleCCaX XPaHEHU A U IIepenadyn HaCJIeICTBEH-

HOU mHMOPMAIIUU.

CsoiictBa OeakoB. Muorme G6eJKH XOPOIIIO pac-
TBOPUMBI B BOJE, ONHAKO €CTh Cpegu HUX U TaKue,
KOTOpPBbIE PACTBOPSAIOTCA TOJBKO B PACTBOPaxX COJIeH,

a

Puc. 12. [lenarypamnusa
OenKa

mieJioueii, KUCJIOT UJIU Opra-
HUYECKUX PaCTBOPUTEIAX.
CrpyKTypa MOJIEKYJIBLI OeJi-
Ka m ero (pyHKIMUOHAJb-
Hasi AaKTUBHOCTL 3aBUCAT
OT VCJOBUII OKpPYyIKalolei
cpenbl. YTpata OeJIKOBOI
MOJIEKYJION CBOEH CTPYKTY-
pBI, BILIOTH A0 IIEPBUYHOIL,
HasbIBaeTcsa deHamypauyueil
(puc. 12).
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HeHarypanusa HOPOWUCXOAUT BCJIEICTBUE U3MeHe-
HUSA TeMIepaTypsl, pH, aTMochepHOro naBieHUs, IO
IefCTBUEM KUCJIOT, IeJoueit, CoJael TAMKEeIbIX MeTaJl-
JIOB, OPraHUYECKUX pacTBopuresneir u T. n. O0paTHBIN
OPOIeCC BOCCTAHOBJEHUS BTOPUUYHOU u 0oJjiee BBICO-
KUX CTPYKTYP Has3bIBaeTCA peHamypayueil, OMHAKO OH
He Bcerga Bo3MoO:kKeH. IloiHoe paspylieHne 0eJIKOBOI
MOJIEeKYJIbl HasbIBaeTcsa decmpykruyueil.

DyHKIUU O0€JKOB. BeJKM BBIIOJNHAIOT B KJETKE
pPAn QYHKIINHA: ILIACTUYECKYIO (CTPOUTEJBbHYIO), Ka-
TaIuTU4YecKyio ((pepMeHTaTUBHYIO), SJHEePreTuUecKyio,
CUTHAJBbHYIO (PeIerTopHYy0), COKPATUTEJIbHYIO (IABU-
raTejbHY0), TPAHCIOPTHYIO, 3AIUTHYIO, PEryJsiTop-
HYIO U 3amacalollyio.

dHepreTuueckas IeHHOCTL 1 I Oejika cOCTaBJIAET
17,2 xl»x. Benru-perenTopbl MeMOpaH TPUHUMAIOT
aKTHUBHOE YUACTHe B BOCIPUATUU CUTHAJIOB OKPYIKAIO0-
el cpeabl U UX Iepenave mo KJeTKe. Bes 6eJIKOB He-
BO3MOJKHO IBUKEHUE KJEeTOK M OPraHU3MOB B IIEJIOM,
TaK KaK OHU COCTABJAIOT OCHOBY KI'YTHUKOB U pec-
HUYEK, a TaK:Ke 00eceurBAIOT COKpAIeHNe MBbIIIII]
U IepeMellleHre BHYTPUKJIETOUHBIX KOMIIOHEHTOB.
B KpoBu uenoBeKa M MHOTUX KHUBOTHBLIX O€JIOK Tre-
MOTJIOOUWH IEPEHOCUT KUCJIOPOJ M YaCTh YIJIEKUCJIOTO
rasa, apyrue OeJKM TPAHCIOPTUPYIOT MOHBI U 3JIEK-
TPOHBI. 3aIllUTHAs POJb OEJIKOB CBS3aHa, B IIEPBYIO
ouepenb, ¢ UMMYHUTETOM, IOCKOJBKY OEJIOK WHTEep-
(depoH cmocobeH YHUUTOXKATh MHOT'ME BUPYCHI, a 0eJi-
KH-aHTHUTeJa MONABJIAIOT Pa3BUTHE OAKTEepUil U MHBIX
Yy:KepPOSHBIX areHToB. Cpenu 0eIKOB UM HEIITHULOB He-
MaJi0o TOPMOHOB, HaIpHUMepP, TOPMOH IIOIKeTyIOUHOMR
JKeJIe3bl WHCYJWH, PEeryJupYyOIUi KOHIIEHTPAIUIO
TJII0OKO3bI B KPOBU. ¥ HEKOTOPBLIX OPraHU3MOB 0€JIKU
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MOTYT OTKJAALIBATLCS B 3allac, KaK B ceMeHax 0000-
BBIX, UJIU OEJIKU KYPUHOTO AHIa.

HyKHeI/IHOBbIe KNCNOTbl

HyknenHoBbIe KHCIOTBI — 3TO OHOMOJUMEPHI,
MOHOMEPaMMu KOTOPBIX ABJIAIOTCA HYKJEOTHUALI. B Ha-
CTOsAINee BPeMsA WM3BECTHO JBa THUIIA HYKJEWHOBBIX
Kucjgor: puboumyriaennoBasd (PHK) um nmesoxcupubo-
mykaennoBas (JHEK).

Hyxaeomud obOpa3oBaH a30THUCTBIM OCHOBAaHUEM,
OCTaTKOM caxapa-meHTO3bl W ocTaTKoM opTogocdop-
HOM KucJaoTwl (puc. 13). OcobeHHOCTM HYKJIEOTUIOB
B OCHOBHOM OIIPENeIsAI0TCA a30THUCTBIMU OCHOBAHMUS-
MU, BXOAAIUMHU B UX COCTAB, II09TOMY Jake YCJIOBHO
HYKJEOTUAbI 0003HAUAIOTCA II0 MEePBBIM OyKBaM UX
HasBaHuii. B cocTaB HYKJIEOTHIOB MOTYT BXOIUTH
IATH a30TUCTHIX OCHOBaHWI: amenuH (A), ryanus (I),
rumuH (T), ypammna (V) m murosun (II). IlenTossr
HYKJEOTHAOB — purbo3a M Ae30Kcupubosa — oipene-
JISIIOT, KaKO# HyKJIeOTU  OyaeT o0pa3oBaH — PUOOHYK-

NH,
OCTaTOK
dochopHOIt N X N
KHUCJIOTBI </ |
O
\ ” N )
N \

OH—P—0—CH,

asoTucToe
OCHOBaHUE

H
(ameHuH)

OH

OCTaTOK II€HTO3BbI

Puc. 13. Crpoenune HyKJIeoTuAa (Ha IpuMepe aJeHUHA)
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JIEOTHUJ WJIN Ae30KCUPUOOHYKJIEOTH . PMOOHYKJIEOTH-
Iul ABasgoTca mMoHomepamu PHE, mMoryTr BeICTyIIATH
B KaueCTBe CUTHAJBHBIX MoJeKyJI (LAM®P) u BXoaquTh
B COCTAB MaKPOIPIrUUYECKUX COeIUHEHUI, HallpuMep
AT®, u xodpepmeHToB, Takux kKaxk HAJIDPH + H,
HAJIIH + H, ®PAIH, u 1p., a ne30KCUPUOOHYKJIEO-
Tuabl BXoaaT B coctaB JTHK.
He3oxkcupubonykaennoBas kuciaora (JHEK) —
IBYXITEIIOYEUHBIN OMOmoJIMMEep, MOHOMEpPaMH KOTO-
pOTO ABIAIOTCSA Ie30KCHUPUOOHYKJIEOTUIBI. B cocras
Je30KCUPUOOHYKJICOTHUIOB BXOAAT TOJBKO UeThIpe
A30THCTBIX OCHOBAHUSA W3 IATH BO3MOMKHBIX — ade-
Hun (A), mumun (T), eyanun (I') m yumosun (I1),
a TaK’Ke OCTAaTKU Me30KcupPuO03bl U opTohochOpHOI
Kucaorel. Hyxkiaeotunsr B menu JIHK coemumsamoTcs
MeKOy coboii uepes ocTaTKu opTodocopHO Kwuc-
JOTBI, 00pasya (dochonusdupuyo cBaA3b. Ilpu obpa-
30BaHUU IBYXIEIIOUEUHON MOJIEKYJIbl a30THCTBLIE OC-
HOBAHUSA HAIIPABJEHBI BOBHYTPh MOJIEKYJbI. OZHAKO
coenquuenue nemneit [IHK mpoucxomut He caydyailHBIM
00pa3oM — as30TUCThIe OCHOBAHUA PAa3HLIX IeIel co-
eIUHAIOTCA MeXKIYy c000Ii BOZOPOAHBIMU CBA3AMU IIO
NPUHUUNY KOMNJEeMEHMAPHOCMU: afeHUH COeUHAET-
cd ¢ TUMUHOM IBYMSA BomoponubiMu cBaAsamu (A=T),
a ryaumH ¢ murodunom — tpemda (I'=11) (puc. 14). Hna
Hee OBLIU ycTaHOBJEeHHI mMpaBuiaa Yapradga:
1. KomuuyecTBO HYKJIEOTH-

REEER
mos JTHEK, cozep:kamiux
A REEER T
aJeHnH, PaBHO KoJIMue-
CTBY HYKJIEOTHUIOB, CO- : : : : : : F
mep:xamux tuMuH (A=T), I—I TEREE

a KOJIN4YeCTBO HYKJIEOTHU- Puc. 14. Kovmmiementap-

noB JHE, comepalllMX  gocrs myrmeormmos ITHE

33

25



KneTtka Kak 6uonornyeckas cuctema

TyYaHUH, PaBHO KOJIMYECTBY HYKJEOTHIOB, COZEp-
skamux nurosuH (I'=IT).

CyMMa [1e30KCUPUOOHYKJICOTUIOB, COMEPIKAIIIX
agjeHMH W TyaHWH, PaBHA CyMMe JIe30Kcupubdo-
HYKJIEOTHUIOB, COMEPIKAINX TUMUH U IUTO3UH
(A+T=T+ II).

OTHOIIIeHNEe CYMMEBI 1e30KCHUPUOOHYKJIEOTHUIO0B, CO-
JepoxaliuX aJeHuH U TUMWUH, K CyMMe Ie30KCH-
PUOOHYKJIEOTUIOB, COAEPIKAIIUX T'yaHUH U I[UTO-
3WH, 3aBUCUT OT BHUa OPraHU3MOB.

Crpykrypa [HK Onina pacmudpoBana P. Kpu-

koM u II. Yorcomom. CorjacHO mX MOIEJIN TPETHU-
Hasg cTpykTypa Mosaeryiabl [IHK mpexacrasasier co-
001 IpaBO3aKPYUYEHHYIO NIBOMHYIO coupasnb (puc. 15).
Paccrosauue me:xkay mykaeorumamu B nenu [[HK pas-

Puc. 15. TpexmepHas
MOJZeJb CTPOEHUS

HO 0,34 HM.

OcuoBHo#i GyHKNuenn J[THEK
ABJSETCA XPaHEHWe U Iepeaada
HaACJIE[CTBEHHON WuH(MOpMaInu,
KOoTopas 3alucaHa B BUJe IOCJIe-
JIOBaTEJLHOCTEN HYKJIEOTHU]IOB.
IHK »sykapuoTUYecKUX KJETOK
cocpefioToueHa B sApe, MUTOXOH-
IPUSAX U IIJaCTUIAX, a IIPOKapu-
OTUYECKUX — HAXOAUTCS MIPAMO
B 1nuromaasme. Sxepumaa IHEK
ABJSETCA OCHOBOM XPOMOCOM,
OHaA TpeICcTaBJieHA HEe3aMKHYTBI-
mu wmojgeryiaamu. IHK wwuro-
XOHAPUM, ILJIACTUI U IIPOKAPUOT
mMeeT KOJbIEBYIO hopMy.

PubonykiaenHoBasa Kucjaora
mostexyasl JTHE (PHK) — Ouomoammep, MOHO-
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OpraHuyecKkune BelecTea @ 82 e 84

MepaMu KOTOPOTO ABJISIOTCA PUOOHYKJIeOoTUAbI. OHHI
colep:KaT TaK’Ke UYeThIpe a30THCTBhIX OCHOBAHUA —
adenun (A), ypauun (YY), eyanun (') m yumosun
(I1), ornuuasce Tem cambiM oT [[THK mo omgmomy us
ocHoBaHuii (Bmecto TumumHa B PHK BcTpeuaercs
yparnuia). OcTaToK caxapa-IIeHTO3bl B PUOOHYKJIEO-
Tugax npexacrtaBiaeH pubozoii. PHK — B ocHOBHOM
OHOIIeIIOYEeUYHbIE MOJIEKYJIbI, 32 HCKJIOUEHHEeM He-
KOTOPBIX BUPYCHBIX. BHIIEIAIOT TPU OCHOBHBIX THUIIA
PHEK: uadopmamnuonusie, niu marpuunsie (uPHEK,
MPHEK), pu6ocomanwsubie (pPHK) u TpaHcmopTHBIE
(rPHK). Bce omu o6pasyioTca B IIpoIllecce MpaHc-
Kpunuyuu — mnepenuckiBanus ¢ mojserys [THE.

uPHEK cocraBiaaooT HauMeHbInyio ¢dpakmuio PHEK
B EKieTke (2—4%). OHH ABIAIOTCA MAaTPUIIAMEI
IS CUHTe3a IOJUIENTUIHBLIX Iemnei. WMupopmaius
0 CTPYKType Oesika 3ammcaHa B HUX B BHUJE IIOCJIEIO-
BaTeJIbHOCTEIl HYKJIEOTUIOB, IPUUYEM KaKIYI0 aMUHO-
KHCJIOTY KOAWPYET TPUILIET HYKJIeOTHUIZOB — KOOOH.

pPHE npencraBagaoT coboil Hambosiee MHOTOUYNC-
neuusii Tun PHK B xiaerxe (mo 80 % ). Ouu obpasy-
IOTCA B AAPBINIKAX U BXOAAT B COCTAB KJETOUHBIX OP-
TaHOUJOB — pUOOCOM.

mPHEK — unaumMenbinne u3 moJjexya PHK, rtax
KaK cozep:kaT Bcero 73—85 HyKJaeoTumoB. x mons
ot obmero koaudectBa PHK KjeTKu cocraBiideT oKo-
a0 16 % . ®yurmus TPHK — TpaHcmopT aMuUHOKIC-
JIOT K MecTy cuHTe3a Oeska (Ha pubocombl). Bropuu-
Has cTPyKTypa moseKyabl TPHK manmoMuHaeT JUCTOK
KJjieBepa. Ha omHOM M3 KOHI[OB MOJIEKYJIBI HAXOIUTCS
YYACTOK [IJIsA IPUKPEIJIeHnus aMUHOKHUCIOTEI, a B Of-
HOM W3 IeTeJb — TPUILIET HYKJIEOTUIOB, KOMILIE-
MeHTapuLIE KogqoHy nPHK u onpemensmominii, KaKyio
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KneTtka Kak 6uonornyeckas cuctema

NMEHHO aMHHOKMCJOTY OymeT mepeHocuTh TPHK —
anmurxodon (puc. 16).

Bce Tunmsi PHK mnpuHEMalOT aKTUBHOE YdacTHUe
B IIpOIlecce peanms3aliuyl HacCJeICTBEHHON wuH(pOopMa-

AHTUKOI0H

Puc. 16. Crpoenue
mosexyasl TPHEK

nuu, Koropasa ¢ JJHK mepenu-
ceiBaerca Ha uPHK, a Ha mo-
cJeqHell OCYIIeCTBJIAETCS CHUH-
Te3 Oenxa. TPHK B mporec-
ce cuHTe3a OesJKa DOCTaBJIAET
aMMHOKICJIOTBI K pubocoMaM,
a pPHK Bxomutr B cocTtaB He-
IOCPEeNCTBEHHO PUOOCOM.
AnenosunrpudochopHas
Kucaora (ATP) — sTo Hy-
KJIEOTHZ, coAep:Kaluii, II0-
MHMO a30THCTOTO OCHOBAHWUS
aJjeHWHa U OCTaTKa PUOO3HI,

Tpu ocratka (ochopHON KucioThl (puc. 17). CBasu
MeKOy ocTaTKaMu (POcOPHOIl KUCIOTHI — MAKPOIP-
e2uveckue (mpu pacienyieHuu Bbigeaserca 42 wllx/
MOJIb DHEPTUU, TOTAA KaK CTaHJapTHAA XUMHUUYECKad
CBA3H IIpU pacienenuu gaet 12 kI /MoJb).

NH,
N :
</ )N\
N N H
o)
H H
H
OH OH

Puc. 17. Crpoenue moneryabl ATD
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Tunbl KneTok @ 82 @ 84

ITpu HeoOXomMMOCTH MaKpospruueckasa cBsasb ATD
paciremnyigerca ¢ obopasoBaHueM ameHo3mHIMGOCHOD-
HOU KucaoThl (AIlD), dochopHOro ocTaTKa U BhIZETE-
HUEM SHEpPTuu:

AT® + H,0 > AII® + H,PO, + 42 x]x.

AJlI® TakiKe MOMKET pacCIIellIATBCSA ¢ obpasoBa-
HueM AM® (ameHO3MHMOHO(POCHOPHON KUCIOTHI)
m ocTaTKka (PochOPHOUA KHMCIIOTHI:

Al® + H,O0 - AM® + H,PO, + 42 x[[x.

B mporecce sHeprernueckoro oomena (IIpu OgbIxXa-
HUU, OpPOKEeHUU), a TaKiKe B IIpoiiecce (PpoToCHUHTE-
3a AJI® mpucoenunser GocOpHBIN OCTATOK U IIpe-
Bpamtaercsa B AT®. Peaxnus BoccraumoBieHus AT®
HaswIiBaeTcsa Qocgopunuposanuem. ATD saBiserca
VHUBEPCAJbHLIM HCTOUYHUKOM SHEPIUU IJA BCeX IIPO-
IIeCCOB JKU3HEAeATEeIbHOCTH KUBBIX OPTaHU3MOB.

Tunbl KneTok: npoKapunoTnyecKkne
N 3yKapunortnyeckue

ITomaBastoriee GOJMBIITMHCTBO M3BECTHBIX HA CETO/I-
HAITHUN OeHb "KUBBIX OPraHU3MOB (pacTeHus, KUBOT-
HbIe, TPUOLI U OaKTEepPUU) UMeeT KJIETOUHOE CTPOeHUe.

dopma KJIETOK MOYKET OBITH OKPYIJION, MUJIUHIPH-
YEeCKOM, KyOMUeCKOH, IPpuU3MATUUYECKOI, AMCKOBI-
HOIi, BEPETEeHOBUIHOI, 3Be3UaTON 1 IP.

HecmoTpss ma Bce pasHooOpasue KJETOK, OOIHIi
IJIaH CTPOEHUS AJIA HUX eIWH: BCe OHU COIepsKaT Ha-
caedcmeeHHY10 UHPOPMAYUI0, TIOTPYIKEHHYIO B UUMO-
naa3my, U OKPY'KAIOMYI0 KJIETKY NJAA3MAMUYECKYI0
membpany (puc. 18). CHapy:Xu oT MeMOpPaHBI ¥ KJIET-
KM MOKeT OBITH eIlle KJeToOuHasd CTeHKa, Co-
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IEE' KneTtka Kak 6uonornyeckas cuctema

cToANlad M3 Pal3JUUHBIX BEIeCTB, KOTOpad CIYIKUT
IJIsT 3alllUThl KJIETKU U SABJSETCA CBOETro poja ee
BHEIITHUM CKeJIETOM.

B macrosiee BpeMs pasyu-
YaioT ABa OCHOBHBIX THIIA Opra-
HU3aIUU KJIETOK: NPoKapuomu-
yeckue M dyKapuomuieckue.

IIpokapuoTnueckass KJEeTKA
He UMeeT dA1pa, ee HacJeJCTBeH-
Had wHQPOpMAIUA He OTJelieHa
Puc. 18. O6muit m1al  op pyromIasMBl MeMOPAaHAMU.

CTpOEHUA KJIETKHU:
O6yacTh IIUTOILIA3MEI, B KO-

1 — nnasmaruyeckas o

MemGpana; TOPOM XPaHUTCA HAacJIeICTBEH-
2 — IUTOILIA3MA; Haa mHpoOpMAaNIuAd B IPOKaAPUO-
3 — HACNe/CTBEHHAA  TpyecKOH KJETKe, HA3BIBAIOT

nH(poOpMaALL A
HYyKkaeoudom. IIpokapuoramMu AB-

1

JAAI0TCA OaKTepuu.

JykapmoTHUYEeCKasa KJeTKa — KJeTKa, B KOTO-
poii XOoTs1 ObI Ha OSHOM M3 CTALUI PA3BUTUSI MMEETCS
A0po — chnenuajgbHadA CTPYKTypa, B KOTOPOU HaXo-
murca [THE.

K syxapumoTmuyecKuM oprammu3MaM OTHOCST pacTe-
HUS, *KUBOTHBIE U I'PUOHI.

Pasmepbl TPOKapUOTUYECKUX KJIETOK, KaK ITPABUJIO,
Ha TOPATOK MEHBIIEe, YeM pasdMephbl 9YKaPUOTHUECKUX.
BoIBIIMHCTBO TPOKAPUOT ABJSAETCA OTHOKJIETOUHBIMU
opraHm3MaMM, a SYKapUOThl — MHOTOKJIETOUHBIMMU.

CTpOEHI/Ie 3YKapI/IOTI/I‘-IeCKOI7I KNneTKkun

Crpoenne ouomemOpanbl. MeMOpaubl, OrpaHUYI-
BaloIlre KJeTKNM M MeMOpaHHBbIe OPraHOUAbl 3SyKa-
PHUOTHUYECKUX KJETOK, MMEIOT OOIIUN XWUMHUUYECKHUI
COCTaB U CTpoeHMe. B X cocTaB BXOOAT JUINLBI, OeJI-
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CTpoeHMe 3yKapuoTn4ecKkom KneTkn @ 82 e 84

Ku u yraeBoabl. JIunuabl MeMOpaHbI IpeCTaBJIEHBI
dochomunugamMu, X0JeCTEPUHOM U TJIUKOJUNUAIAMU.
BoabpiinHacTBO 0€JIKOB MeMOpPaH OTHOCUTCA K CJIOMK-
HBIM OeJIKaM, HAIIpUMep TJINKOIPOTerHAaM. ¥ IJIEBOIBI
He BCTpevaloTcsa B MeMOpaHe CaMOCTOATENbHO, OHU
CBs3AHBI ¢ OeaKaMu U JunugamMu. Toammuaa MmemMOpaH
cocraBiser (—10 HM.

CoryiacHO OOIIENIPUHATON B HACTOSAIEe BPEMS
HUOKOCMHO-MO3AUYLHOU MOOesUu CTPOeHUs MeMOpaH
(puc. 19), dochoaunuasl oOpasyOT ABOMHON CJOI,
WUIN JAUNUOHBLLIL Oucoil, B KOTOPOM TUAPO(PUIbHBIE
«TOJIOBKU» MOJIEKYJI JIUIHKAOB OOpalleHbl HapyKY,
a ruapodoOHbIe «XBOCTBI» CIPATAHLI BOBHYTPH MEM-
OpaHBI. T «XBOCTBI» OJjlaromaps cBoeit ruapodoOHO-
cTU obecIieunBalOT pasfejieHre BOAHBIX (a3 BHYTPEH-
Hell cpeabl KJIETKU W ee oKpy:KeHuA. C Jjumnugamu
C IIOMOIIBIO PA3JUYHBLIX THUIIOB B3aMMOIENCTBUSA CBSA-
3aHbI OenKu. HacTh 0eJIKOB pacmoJiosKeHa Ha IIOBepX-
HOoCcTu MeMOpaHbl. Takue GeTKM HA3BIBAIOT nepudepu-
yecKUMuU, WJIA No8epxXHocmHuvlMu. Jpyrue OeaKu
YACTUYHO WJIU IIOJHOCTBIO IIOTPYKEHELI B MeMOpany —
ATO UHMezPAJibHbLe, NI NO2PYHCeHHbLe, OeNKU.

Puc. 19. CrpoeHre n GyHKIIUYU IJIa3MaTUUYECKOM

MeMOpaHBI:
1 — JIunuaHLINA OUCJION; 3 — mepudepuuecKkuii 6e0K;
2 — uHTerpaJbHble 0eJKU; 4 — OCTAaTKU YIJIeBOJOB
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EEI KneTtka Kak 6uonornyeckas cuctema

Buonornueckue MmeMOpaHbl PasaInuyalOTCA II0 PACIIO-
JIOKEHUIO B KJIETKE, XUMUUYECKOMY COCTABY U BBITIOJTHSA-
emMbIM (pyHKIIIAM. OCHOBHBIE THUITHI MEMOpPaH — TIJIa3Ma-
TUYeCKUe U BHyTpeHHUE. Iliasmamuyeckas membpana
COIEPKUT 0KO0JI0 45 % nunumos (B T. 4. TNIMKOJIUIINAIOB),
50% oOenkoB u 5% yriaeBomoB. Ilemouxku yrjaeBOIOB,
BXOJAIINUX B COCTaB IJIMKOIIPOTENHOB U TJIMKOJIUIIUIOB,
BBICTYHAIOT HAaJ IIOBEPXHOCTHIO MeMOPAHEI.

Ha moBepxHOCTH KMBOTHBIX KJIETOK OHHU 00pasy-
IOT TOHKUUA MOBEPXHOCTHBIA CJIOU — 2JAUKOKAJUKC.
OH of0ecmeunBaeT HEHOCPEINCTBEHHYIO CBSA3b KJETKU
C BHeIITHEH cpejoii, B HeM IIPOUCXOJUT BHEKJIETOUHOE
nuireBapeHue. Kierku OaxkTepuii, pacTeHUil U T'pU-
00B, TTOMUMO IIJIa3MaJIEMMbI, OKPY:KEeHBI elle U KJe-
TOYHBIMU O0OJIOUKAMU.

BuympenHue memOpaHv. 3yKapUOTUUYECKUX KJe-
TOK Pa3TpaHMUYMBAIOT PA3JIUYHBIE YACTU KJIETKHU, 00-
pa3yd cBoeoOpasHbIE «OTCEKU» — KOMNAPMMEHMbL,
YTO CIOCOOCTBYET pasmeeHnI0 Pa3JIUUHBIX ITPOIIECCOB
oOMeHa BerriecTB U dHepruu. OHU MOTYT Pa3IMYaThC
M0 XMMHUUYECKOMY COCTaBY W BBITIOJHSIEMBIM (DYHKIIV-
M, HO OOINUU IIJIAaH CTPOEHUWSA y HUX COXPAHSIETCHA.

®dyakmuu MemOpaH. BuosiormueckumM MemOpaHam
MIPUMMCHLIBAIOT MHOTOUNCIEHHBIE (DYHKITNY, OCHOBHBIMH
13 KOTOPBIX ABJIAIOTCA OTPaHUYMBAIONIAs, OapbepHasdi,
TPAHCIOPTHAS, PeIleNTOpHadA, KaTaJIuThudecKasi, dHep-
reTuyeckasi 1 o0pasoBaHUe MEKKJIETOUHBIX KOHTAKTOB.

Ozpanuvusawuwas @QYHKUUSL MeMOpPaH 3aKJIIO-
YyaeTcsi B TOM, UYTO OHHM OTHeJAIT BHYTPEHHee IIPO-
CTPAHCTBO KJIETKM OT BHeEIHell cpeabl. MeMOpaHBI
pasTpaHUUYMBAIOT TaKyKe IMPOCTPAHCTBO BHYTPHU KJIET-
KU, pa3mesidsa TeM CaMbIM MCXOIHBIE BEIecTBa peak-
nuu 1 PepMeHThI, KOTOPhle MOTYT OCYIIIECTBJIATH CO-
OTBETCTBYIOIIIVE PeaKIuu (KOMNAPMMEHMAAUIAUUSL).
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CTpoeHMe 3yKapuoTn4ecKkom KneTkn @ 82 e 84

MemOpana sBJIseTcA HOJYIPOHUIIAEMOI, TO €CTh ee
CBOOOIHO IIPEO0JIeBAIOT TOJBHKO Te BeIllecTBa, KOTO-
pble HeOOXOMUMBI KJETKe, IIPU 3TOM CYIIECTBYIOT Me-
XaHU3MBI TPAHCIIOPTa HEOOXOAUMbBIX BEIIeCTB.

Peuyenmopras @QyrHkKyus MeMOpaHBI CBA3aHA,
B IIEPBYIO Ouepenb, C BOCIPUATHEM CUTHAJIOB OKPY-
JKaloIled cpeabl M Iepemaueil dToW MHMGOPMAIIUU BO-
BHYTPb KJIETKHU. 3a 9Ty (PYHKIIUIO OTBEUAIOT CIIeIIN-
albHbIe OeJTKU-PEeIenToPhI.

Ha wmemOpanax pacmoJioskeHBI MHOTOUYKCJIEHHBIE
(hepMeHTHBIE KOMIIJIEKCHI, BCJIEACTBME Uero Ha HUX
MPOUCXOIAT WHTEHCUBHBIE CUHTETHUUYECKNE IIPOIlECCHI
(kamaaumuveckas QYHKUUS).

JHepzemuueckas QyHKUUL MeMOpaH 00ycCJIOBJIEHA
ob0paszoBaHUeM dHepPTruu, ee s3amacanueM B Buge AT
U PAacXOJOBaHUEM.

MemOpaHHBIIH TpaHcHmOpT. B cBA3M ¢ TeM UTO
KJIeTKM KaK odJIeMeHTapHble OMOJOTMUecKHue CHUCTe-
Mbl SIBJSIIOTCSI OTKPBITBIMU CHCTEMaMH, AJs1 obecrie-
yeHUs OOMEeHAa BeIeCTB W OSHEPruH, IOIePKaHusd
romeocrasa, poCTa, pas- : X 3
IPaKIMOCTU U APYTUX IIPO- ? 0o
1eccoB TpedyeTcs IepeHoc

BeIlleCTB uepe3 MemOpa- MMK

HY — MeMOpaHHBII TPaHC-

nopt (puc. 20). B macro- W m ﬂ Luu
dlee BpeMs TPaHCIOPT

BeII[eCTB uepes MeMOpany y

e bAnq) S AT<I>
KJIeTKN OeJAT Ha aKTUB-
HBII, IIACCHUBHBIN, JHIO- Puc. 20. MemOpanHublii

¥ BK30IIHUTO3. TPAHCIIOPT:

ITaccuenwiii  mpamnc- 1 — mpocras nubdysus;

2 — obseruenuas nuddysus;
nopm — 9TO BUA TPAHC- 3 _ surppubii TPaHCIIOPT

mopTa, KOTOPBIHA ITPOUCXO- (HaTpUii-KaIueBLIH HacoC)
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E,El KneTtka Kak 6uonornyeckas cuctema

IUT 6e3 3aTpaThl S9HEPTUU, OT OOJIBITIEH KOHIIEHTPAIIUN
K MeHbIneli. PacTBopuMbIe B JUIINIAX U He3apAKeH-
uHbie MoseKyabl (O,, CO,) Ierko IpoHMKAIOT B KJET-
Ky myTeM npocmoii dug@ysuu. HepacTBopuMbie Ke
B JIUTINOAX, B TOM UYHCJe 3apsaKeHHbIe HeOOJbIIne
YACTUIIBI, IIOAXBATHIBAIOTCA OEIKaMU-IIePEeHOCUNKAMU
WJIN TPOXOMAT Uepes CIelUajbHble KaHaJbl (TJII0KO-
3a, aMUHOKUCJIOTH, K, POi’). Taxoil Buj maccuBHO-
ro TpPaHCIIOPTa Has3bIBaeTCs 00.JezueHHol Juppy3sueil.
Boma mocTtymaer B KJIETKY IIO CHEI[MAJbHBIM O0€JIKO-
BBIM KaHajsaM. TpaHCIIOPT BOABI uepes3 MeMOpaHy Ha-
suiBaeTcsa ocmocom (puc. 21).

OcMoc wuMeeT UYpe3BLIUAWHO Ba)KHOE 3HaUEHUe
B "KM3HU KJETKU, TaK KaK eCJU ee IIOMECTUTHL B pac-
TBOpP ¢ 0oJiee BLICOKOUM KOHIIEHTpaIlMel coJieii, ueM
B KJIETOUYHOM PacTBOPE, TO BOJA HAYUHET BBIXOAUTH U3
KJIeTKHU, U O0BeM KHBOTO COAEPKUMOTO HAUHET
YMEHbINIATbCA. ¥ JKMBOTHBIX KJIETOK ITPOMCXOIUT
Che)KMBaHNe KJIETKU B IIEJIOM, a V PACTUTEJIbHBIX —
OTCTaBaHMWE IUTOIJIA3Mbl OT KJIETOUHOII CTeHKU, KO-
TOpOoe HaswIBaeTcA nasmonudom (puc. 22). Ilpu mo-
MeIlleHUY KJeTKU B MeHee KOHIIeHTPUPOBAHHBIN, ueM
IUTOILIa3Ma, PACTBOP, TPAHCIIOPT BOJBI IIPOMCXOLUT

ITonynponunaemasn
MemMOpaHa

I
°o00 °© 01 Q o o] @ — MOJIEKYJIBI
° °r @ .o. PacTBOPEHHOT'O
©} BelllecTBa

(o] [ (o] o
o o2 o130 9°@ © — MOJIEKYJIBI BOIBI
°© 5 Qo 0o 1Qc@ 0@ (pacTBOpHUTENS)

PasbaBiennsrii  KoHIleHTpupo-
pacTBoOp BaHHBIM PacTBOD

Puc. 21. Ocmoc
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CTpOEHIIIe 3yKapIIIOTIII‘IECKOI7I KNeTKn @ 82 e 84

B o0paTHOM HampaBJeHUU — B KJeTKy. OmHaKO cy-
MIeCTBYIOT IIPeAesbl PACTIKUMOCTH ITUTOMJIA3MAaTH-
yecKoil MeMOpaHbI, M KHBOTHAs KJETKAa B KOHIIE
KOHIIOB pas3pbIBaeTCd, a y PACTUTEJIHHOM S5TOTO He
TMO3BOJISIET CcHeJiaTh IIPOYHAaA KJETOUYHAs CTeHKa. S1B-
JeHVe 3aI0JHEHUSA COMEPKUMBIM ILIa3MOJN3UPOBAaH-
HOM KJIETKM BCET0 BHYTPEHHErO IPOCTPAHCTBA KJIET-
KM BCJEACTBHE IIOCTYIIJIEHWS BOABI, Ha3BIBAETCS
0enaia3mosu30M.

AKmueHblll mpaHcnopm TPOTEKaeT € 3aTpaTroi
suepruu AT®, or MeHbIIIEN KOHIIEHTPAIIIN BeIllecTBa
K Ooubirieii. OH OCYII[ECTBJISIETCS C IIOMOIIBIO CIIEITH-
aJIbHBIX OeJKoB-HacocoB, mau ATdaz. Berxku mepe-
KaunuBaioT ueped MeMOpany uonbl K, Na'u Ca*', uro
CIIOCOOCTBYET TPAHCHOPTY BaKHEHINIUX OpraHuye-
CKHUX BeINECTB, a TaKiKe BOBHMKHOBEHUIO HEPBHBIX
WMIOYJIbCOB.

IHOOUUMO3 — ITO AKTUBHBIN IIPOIECC IOTJIOIIeHU
BeIleCTB KJIETKOU, IPU KOTOopoM MeMOpaHa oOpasyer
BOSYMBAHUA, a 3aTeM (opMUpPyeT MeMOpaHHBIE ITy-
3BIPDBKU — ()A20COMbL, B KOTOPBIX BaKJIIOUEHBI IIO-
rJjoIaemMblie 00BLEKThI. 3aTeM ¢ (parocoMoil CIMBAETCS

Bricokas
KOHIIEHTPAIUs COJIeit

[
»

A

Huskasa
KOHIIEHTPAIUs COJIei

Pacrurenbuas ITinasmonus
KJeTKa B pacTBOpe

C OIITUMAJILHOHN

KOHIeHTPaI el

Puc. 22. Ilnasmosu3s
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TepBUYHAS JIM30COMAa, W 00pasyeTcs 8MoOpuiHas Ju-
30coMa, UIU azoau3o0comMa, NI NUULEBAPUMENbHAS
saxyonw. Comep:KuMoe y3bIpbKa paciienisaerca dep-
MEeHTaMU JIN30COM, a IIPOAYKTHI PACIIEIJIeHUA IIOTJIO-
maloTcsad M ycBauBAIOTCA KJIeTKou. HemepeBapeHHBIE
OCTATKHU YIAJAIOTCA M3 KJIETKU IIyTEeM 95K30I[MTO3a.
PaznnuaroT 1Ba OCHOBHBIX BHUA SHIOIMUTO3a: (haroiru-
TO3 U ITUHOIIUTO3.

Dazoyumos — 3TO IPOIlecC 3axXBaTa KJIETOUHOI I10-
BEPXHOCTBIO 1 IOIVIOIEHNA KJIETKOM TBePAbIX YACTHIL,
a nuHoOuumMoO3 — KUAKOCTHU. ParomuTo3 IPOTEKAET
B OCHOBHOM B JKUBOTHBIX KJETKaX (OTHOKJIETOUHLIE
JKMBOTHBIE, JIEMKOIIUTELI UeJIOBeKa), OH 00ecleunBaeT
WX IHUTaHWEe, a YacToO U 3aIlnuTy opranusma. Ilyrem
MIUHOIIUTO3a HPOUCXOAUT IIOTJIOIeHNe 0eJIKOB, KOM-
IIJIEKCOB AHTUIEeH-aHTHUTEJa B IIPOIecCe MMMYHHBIX
peakiuii u T. 1. OgHAKO IIyTeM MUHOIIUTO3a UIu (a-
TOIIMTO3a B KJIETKY TaKiKe IIONagaloT MHOTHE BUPYCHI.
B kiaerxax pacreHuit 1 rpuboB (haromuTos IpaKTuue-
CKU HEBO3MOKeH, TaK KaK OHU OKPYKeHbI IPOYHBIMU
KJIETOUHBIMU 000JIOUKaAMMU.

daroruTo3 OBLI OTKPBIT BEJIUKUM PYCCKUM yue-
HeiM .M. MeunukoBeIiM B 1882 rony.

JK30UuUmMo3 — TIpoIlecc, OOPATHBIN SHIOIUTO3Y.
Taxum 00pasoM BBIIEJSIOTCS HellepeBapeHHbIe OCTAT-
KU MUIMYA U3 MUINEeBaPUTEeIbLHBIX BaKyoJeli, BLIBOIAT-
cAd HeoOXOoAMMBIE MIJIA KU3HEAEATEIbHOCTH KJIETKU
¥ opraHmaMa B I[eJIOM BelllecTBa. Hampumep, Imepe-
JTavya HEePBHBIX HUMIIYJLCOB IIPOMCXOAUT OJaromaps
BBIZIEJICHUIO IIOCBLIAKOINUM HMIIYJbLC HEHPOHOM XIU-
MUYECKUX IOCPETHUKOB — Meduamopos, a B pacTu-
TeJbHBIX KJIETKAaX TaK BBLIAEJNAIOTCA BCIOMOTraTeJIbHEIE
YTJIeBOABI KJIETOUHOM O0OJIOUKM.
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Kaerounsie 000JI0YKU KJIETOK PAaCTeHUi, IPHOOB
u OaxTepmii. CHapyKU OT MeMOpaHbI KJIETKA MOMKET
BBIEJIATH IPOYHBIN KapKac — KJAeMmOuHYI0 000J04KY,
U KJeMmOYHY0 CMeHKY.

Y pacTeHunii OCHOBY KJIETOUHOM O0OJIOUKII COCTABJIA-
eT Uesnl0/103a, yuakoBaHHasa B myuku mo 50—100 mo-
JeKyJ. IIpoMeKyTKY MeKIy HUMU 3aIlOJHAIOT IPYyTUe
yraeBogsl u Boza. OO6osouxa
PACTUTEIBbHON KJIETKH IIPOHM3A- 3AMOMHU
Ha KaHAJIaMH — IL1A3M00ecma- OcroBy kneTouHoit 06o-
MU, 9€Pes KOTOpbIe MPOXOMSIT 2:::"' LT:;;ZF;VCI)V;:,OC::::
MeMOpaHbI SHIOILIa3MATHUECKOI 608 — XVTUH, GaKTepUil —
cetu. llo mnmasmomecmam ocy- MypEWH.
IIeCTBJIAETCA TPAHCIIOPT Be-
mIecTB Mekay KiaeTkamu. OmHaKO TPAHCIIOPT BEIECTB,
HaIIpXMepP BOAbI, MOMKET IIPOUCXOOUTH U II0 CAMUM KJIe-
TOUuHBIM cTeHKaM. Co BpeMeHeM B KJIETOUHOII 000JIOUKe
pacTeHUi HAaKAIJIMBAIOTCA PA3JINUHbBIE BEIIIeCTBA, B TOM
yucie OyOMIbHbIE WJIN KUPOIOJO0HBIE, UTO IPUBOIUT
K OJPEeBECHEHUIO MU OIPOOKOBEHUIO CaMOil KJIETOUHO
CT€HKHM, BBITECHEHHNIO BOAbI 1 OTMHPAHUIO KJIETOUYHOI'O
comep:kuMoro. MeKoy KJIETOUHBLIMM CTEHKAMHU COCe[-
HUX KJIETOK PACTEHUWH pacIloJjiaraloTcs KesieobpasHble
OPOKJAAKY — CPEeIUHHBIE IIJIACTUHKM, KOTOPHIE CKpe-
IJIAIOT UX MEXKY cO00H U MeMEeHTUPYIOT TeJIO PACTEHUI
B 1esioMm. OHEU pas3pyIaiwTcsa TOJIBKO B IIPOIlEcce co3pe-
BaHUA IIJIOOOB M IIPK OIIaJaHWM JIMCTHEB.

Kaerounsie cTeHKkum KJeTOK I'pub0B 00OpasoBaHBI
XUMuUHOM — YTJIE€BOIOM, colepskamiuM asor. OHu mo-
CTaTO4YHO IIPOYHBI M ABJIAITCA BHEIIIHMM CKeEJIEeTOM
KJIETKH, HO BCe »Ke, KaK U y PaCTeHUll, MPenATCTBYIOT
daromuTosy.

Y OGakTepuii B cocTaB KJETOUHON CTEHKU BXOMUT
yrieBon ¢ )parMeHTaMHu HEeNTUAO0B — MYpPeuH, OfHa-

45

25



EEI KneTtka Kak 6uonornyeckas cuctema

KO ero cofiep:kaHue CYIIeCTBEHHO pas3jindyaeTcsa y pas-
HBIX T'pynn OaKTepHii.

O6GoJsiouka ompeneaseT (QOpMYy KJIETKM, CIIYKUT
MeXaHNYECKOH OIIOPOIi, BRINOJHAET 3aIUTHYIO (PYHK-
ui, obecreumBaeT OCMOTHUECKNE CBOMCTBA KJIET-
KM, OTPAaHUYMBASA PACTAKeHUEe KUBOTO COAEPIKUMOTO
U IIpemoTBpalliasd PaspblB KJIETKU, yBeJIUYNBAIOIIeii-
csA BCJEACTBUE IOCTYILJIEHUA BOAbI. Kpome Toro, KJe-
TOYHYIO CTEHKY ITPEO0JIeBalOT BOJA M PACTBOPEHHLIE
B Hel BeIlecTBa.

IMuTomnasma — 3TO BHYTPEHHEE COAEPKUMOE KJIeT-
Ku. B Hee morpy:xkeHbI BCe OPraHOUABI KJIETKU, SIIPO
W pasHoOOpasHble IPOAYKTHI KU3HEIEeATEIHLHOCTHU.

ITuTommasMa CBSBBIBAET BCE YACTU KJETKU MEXKIY
coboii, B Hell IPOTEKAIOT MHOTOUYMCJIEHHBIE PeaKI[HI
o0MeHa BeIecTB.

Kunxasa yacTh MUTOMIa3MbI 663 OPTaHOUIOB HA3KI-
BaeTcsa zuaJgonaasmoii. ['manoniaasma, UIU ITUTO30JIb,
IpeacTaBJasAeT cO00I KOJJIOUIHBIN PACTBOP, B KOTOPOM
HaxXoIuTCA cBoeoOpasHasa B3BeCh JOCTATOUHO KPYITHBIX
YacTUIl, HAIpuMep OeJIKOB, OKPYKEHHBIX TUIIOJAMU
MOJIEKYJI BOZBI.

OpraHouasl — 5TO IIOCTOSHHBIE KOMIIOHEHTEHI
KJIETKU, BBLINOJHAIOIINE OIpeaeeHHbIe (OYHKIIUU.

B saBuMCcMMOCTH OT OCOOEHHOCTEIl CTPOEHUs opra-
HOUJBLI JeJAT Ha 08yxmemobOparHHbvle (MUTOXOHIPUU
W TJIACTUABI), O00HOMemMOpaHHble (SHIOIIAa3MaTHIUe-
cKadA ceTb, ammapar [oJabaKu, JU30COMBI M BaKyo-
au) m HemembOparHbvle (PUOOCOMBI, MUKPOTPYOOUKH,
MUKPO(MUIaMEeHThI U KJETOUHBIN ITIeHTP), a TaKKe op-
2aHOUOb. TBUMKEHUS (MKTYTUKU, PECHUUYKU U IICEBIO-
IoAuM).

Muroxonmpum — [aByMeMOpaHHBIE OPTAHOUILI
OKPYIJIO, OBaJBLHOU WM IAJOUKOBUIHON (POPMBEI.
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Qe O

JHuamMeTp MUTOXOHIPUU cOCTABIAET 10 1 MKM, a IJIu-
Ha — 10 7 MKM. IIpocTpaHcTBO BHYTPU MUTOXOHAPUI

3aIll0JTHEHO MaTpukcom. Ma-
mpukKc — 9TO OCHOBHOE Bellle-
CTBO MUTOXOHIpuii. B Hero
TOTPYJKEeHBI KOJIbIIeBasd MOJIe-
kyna JHK u pubGocombi. Ha-
pysKHasag MeMOpaHa MUTOXOH-
opuil raangkad. BHyTpeHHAA
MeMOpaHa MMeeT BBIPOCTBI —
Kpucmol, yBeIMINBAIOIIIE ILIO0-
miagb IIOBEPXHOCTH MeMOpaH
IJIA IPOTEeKAHUSA XUMUYECKUX
peaknuii (puc. 23). B muro-
XOHAPUAX IIPOTEKaeT aspoo-
HBIA 9Tall JbIXaHUA, B XOHe
cunrte3s ATO.

Puc.

23. CrpoeHne MuTo-
XOHIPUM:

BHEIITHAS MeMOpaHa;
MerKkMeMOpaHHOe
IIPOCTPAHCTBO;
BHYTPEHHSASA
MeMOpaHa;

Kpucra;

MaTPUKC

KOTOPOr0 IIPOUCXOIUT

IInacTuapl — KpymnHbIe IByMeMOpaHHbIe OPTaHOM-
IbI, XapaKTePHbIE TOJHKO JJIA PACTUTEIbHBIX KJIETOK.
BryTpenHee mpoCcTpaHCTBO IIJIACTUJ 3aIIOJTHEHO CHMPO-
Mmoit, mnu mampurxcom. B cTpome HaxomuTcsa Oosee
WM MeHee pa3BUTAs CHUCTeMa MeMOPAHHBIX MY3LIPb-
KOB — Muaakoudos, KOTOpble COOPAHBI B CTONKU —

2paMbL, a TaKkyKe cOOCTBeHHAA
KoisbiieBass wmoJekyaa [[HE
u pubocombl. Pazmnuator Tpu
OCHOBHBIX THUIIA IIJIACTUL. XJIO-
POILIACTBI, XPOMOILIACTHI 1 JIEeH-
KOTLJIaCTHI.

XJaopomiactel — 3TO 3e-
JIEHbI€ IIJIaCTHUIABI AHaMETPOM
3—10 MKM, XOPOIIO Pa3ju-
YrMble II0J, MHUKPOCKOIIOM
(puc. 24). Okpacka XJIopoIia-
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Puc. 24. Crpoenue xJio-

pormiacra:
BHEIITHAS MeMOpaHa;
BHYTPEHHAS
mMeMOpaHa;

CTpOMa;

TUJIaKOUIBI;

rpaHa
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CcTOB O0yCJIOBJI€HA OCHOBHBIM NUTMEHTOM (POTOCUHTE-
3a — XJOPOQUANLOM, UX KAPOMUHOUObL CTAHOBATCA
3aMEeTHBIMI TOJIBKO OCEHbI0, KOTa XJOPOMUJI B CTa-
pemIuX JUCThAX paspyinaercsa. OcHOBHON GyHKI[MeH
XJIOPOILJIACTOB SIBJIsieTCA (DOTOCHUHTES.

XpomomjacTel — 3TO KeJIThle, OPAHKEeBbIe U Kpac-
Hble ILIACTHILI, COZepsKalnre KapOTHHOMUALI. XPOMO-
ILIaCTHI IPUAAIOT OKPACKY I[BETKAM MU ILJIOLAM pacTe-
HUI, IPUBJIEKAsa OIBLINTEJIell M pPacIpoCTpaHUTe el
CeMsAH U ILJIOLOB.

JleiikomaacTel — 5TO OeJible MU OecCIIBeTHBIE IIJa-
crugel. OHM pacmpocTpaHeHbl B He()OTOCUHTE3UPYIO-
IUX YAaCTAX PaCTeHUll, HAIPUMeEp B KOMKHUIEe JILCTA,
KIyOHAX Kaprodesd u T. A. B HUX OTKJIAIBIBAIOTCS
B 3alac IuUTaTeJlbHbIe BeIlleCTBa, Yallle BCEero Kpax-
MaJ.

IlnacTuabl M MUTOXOHAPUM HA3LIBAIOT ITOJYaBTO-
HOMHBIMHX OPranomgaMiu KJIETKHN, TAK KaK OHU MMEIOT
cobcrBenHbIe MoseKyabl [JJHK u pubocomsl, ocylmecT-
BJIAIOT CHHTE3 0eJIKa U HeJIsITCA He3aBUCUMO OT JeJie-
HUS KJIETOK.

JdumomaasmMaruueckas cetb (IIIC), wmau sHIEO-
miIasMaTudeckuii peturyaym (9P), — »sT0 oOmHO-
MeMOpaHHBIN OPTraHoOuI, Ipe-
CTaBJAIONINIA CcO0ON Tpex-
MEpPHYI0 CeThb MeMOpaHHBIX

IOJIOCTe — IHCTEePH U Ka-
HaJbIeB. PasjauuaioT [aBa
Buga IJIIC — mIepoxoBaTyio

u raagkyio. Illepoxosamas
IIIC mecer pubocoMbI, Ha
Hell MPOMCXOMUT CUHTE3 OeJ-

Puc. 25. Crpoenue 1iepo-
XOBaTO! dHIOIIA3MATUYE-

CKOIi ceTHu:
1 — mem6pana; KoB (puc. 25). I'nadkasa IIIC
2 — pubocomsL suiieHa pubocom. Ee dyHK-
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musaA — CHUHTe3 JUIUIAOB U YIJeBOAOB, oOpasoBaHme
JIU30COM, a TaK:Ke TPAaHCIOPT, 3amacaHue u o0e3Bpe-
JKMBaHIe TOKCUUYECKUX BellecTB. BerlecTBa, cUHTE3HU-
poBanabie B OIIC, TpaHcmopTHpPyIOTCA B ammapar
Tonpmxu. B 9IIC mpomcxomuT Tak:Kke cOOpKa MeM-
OpaH KJeTKH, OTHAKO X (h)OPMUPOBAHUE 3aBEPIIAET-
csa B anmapare I'oabmxm.

Annmapar (unn kommiaekce) I'oapaxu — ogHOMEMO-
PaHHBINT OpraHoOmMz, 00Pa3OBAHHBIN CHCTEMOI IIJIOCKUX
IUCTEePH, KAHAJBIEB 1 OTIIHYPOBLIBAIOIIUXCA OT HUX
my3bIpbKOB (puc. 26). CTpyKTypHOI equHUIlel ammna-
para I'onbm:xu ABIAeTCS OUKMUOCOMA — CTOIIKA ITH-
CTepH, Ha OMWH MOJIIOC KOTOPOIl IMPUXOAAT BEIecTBa
u3 IIIC, a ¢ IPOTHUBOIOJOKHOTO IIOJIIOCA, IIOLBEPT-
IIXCh ONPEeIeIeHHBIM IIPEeBPAIeHUSIM, OHU YIIaKOBBI-
BAIOTCA B IIYSLIPbKH U HAIPABJIAIOTCA B APYTHe YaCTHU
kiaeTku. OcHOBHBIE QYHKIIUYU KOMILIeKca [ombmxym —
CHHTEe3 HEKOTOPBIX BeIleCcTB 1 Momumburanusa (usme-
HeHUe) 0eJKOB, JUINAOB U YIJIEBOAOB, MOCTYIAIOIITUX
u3 IIIC, oxomuarenbHOe (OPMUPOBaAHUE MeMOpaH,
a TaK’Ke TPAHCIIOPT BEINEeCTB IO KJeTKe, 00OHOBJIEeHUE
ee CTPYKTyp M oOpasoBaHME JM30COM U BaKyoOJeii.

JuzocomMmbr — HeOOJb-
mie ogHoMeMOpaHHBIE Op-
raHounsl 70 1 MKM B guame-
Tpe, B KOTOPHIX COMEP KATCS
TUIPOJIUTHUECKHUEe (hepMeH-
TBI, YYaCTBYIOIIII€ BO BHY-
TPUKJETOUYHOM IHIIleBape-
Hun. Tak, OHM NPUHUMAIOT
AKTHBHOE yUacTHe B IIpOoIiec- Puc. 26. Crpoenue
ce aronurosa, obpasys mu- fiii‘;i;afl ionbﬂ’*m:
I€BAPUTEJNbHBIE  BAKYOJIH, 2 _ mysmipex;

a B ciy4yae TOJIOJAHUSA WJIKU 3 — AUKTHOCOMA
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TIOBPEIKIEHUS OIpPeIeJIeHHBIX YacTel KJIeTKU IlepeBa-
PUBAIOT UX, He 3aTparmBas WHBIX.

Bakyoas — 3TO MOJIOCTH B ITUTOIJIA3ME PACTUTEIb-
HBIX U JKMBOTHBIX KJETOK, OTPaHNUYEeHHAsI MeMOpaHoii
¥ 3aI0JIHEHHAA *KUIKOCThI0. B KileTKax ImpOCTEeHITuxX
00HapPyKUBAIOTCA MUIEBAPUTEIbHBIE U COKPATUTEb-
HbIe BaKyoJu. IlepBble IPUHNMAIOT yUaCTHE B IIPOIIeC-
ce (paroruTo3a, TaK Kak B HUX ITPOUCXOIUT PaCIIeIe-
HUe IIUTATEeJbHBIX BeIlecTB. BTopble 00ecIeurBaioT
moaaepsKaHme BOTHO-COJIEBOTO OajiaHCca 3a CUeT OCMO-
peryasanuu. ¥ MHOTOKJETOUHBIX JKMBOTHBIX B OCHOB-
HOM BCTPEUAIOTCSA MUIleBAPUTEIbHELIE BAKYOJIN.

B pacTuTenbHBIX KJETKaX BAKYOJU IPUCYTCTBY-
IOT BCerJa, OHU OKPYKEHbI CIIeIHaJbHONl MeMOpaHoii
¥ 3aTI0JIHEHBI KJIETOUHBIM COKOM.

KaemouHblili cox TIpeacTaBJisieT cOO0M BOAHBIN pac-
TBOP PAa3INYHBIX HEOPraHWUYEeCKHUX U OPraHMYEeCKUX
BeIleCTB, B TOM UMCJe€ MHUHEPAJIbHBIX COJIEH, OpraHu-
YeCKMUX KUCJOT, YIJIeBOJOB, OEJIKOB, T'NIMKO3UIOB, AJ-
KaaoumoB u aAp. Bakyoss mosker saHummaTtbh 0 90 %
o0beMa KJETKH U OTTECHATH AP0 Ha Imepudepuo. ITta
YacTh KJETKU BBITIOJHAET 3alacalollyio, BBIIEINTEIb-
HYI0, OCMOTHYECKYIO, 3alllUTHYIO, JJU30COMHYIO U IPYy-
rue PYHKIINN, IIOCKOJbKY B Hell HaKaIlJIMBAIOTCA IIUTA-
TeJIbHBIEC BeIleCTBA U OTXOMNEI KU3HEeIesITeIbHOCTH, OHA
obecrieunBaeT IIOCTYILJIeHNEe BOALI 1 MMoAAeps:Kanme op-
MBI 1 o0beMa KJIETKU, a TaKsKe COAEP:KUT (hepMeHTHI
pacIenyieHa MHOTUX KOMIIOHEHTOB KJeTKu. K Tomy
JKe OMOJIOTMYeCK! aKTUBHBIE BEIeCTBA BaKyOJIeil CIO-
COOHBI IIPEISTCTBOBATh IIOEHAHIIO STUX PACTEHUHN MHO-
TUMU JKUBOTHBIMU. ¥ PSAfA PACTeHUH 3a cueT pasdyxa-
HUA BaKyoJel MPOUCXOIUT POCT KJIETKU PACTIKEeHUEM.

Pu6ocomsl — HeOoOJIbININE HeMeMOpaHHBIE OPTaHO-
UIOBI, COCTOAINME M3 ABYX CYOBEIWHUI] — OOJBIIONH
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u masoii (puc. 27). CyobenuHuIbl prboCcOM 9YKapUOT
cobuparoTcsA B SAPBINIKE, a 3aTeM TPAHCIIOPTUPYIOTCA
B IIUTOIJIa3dMy. Pu60oCOMBI IIPOKAPUOT, MUTOXOHIPUH
¥ IJIACTUJ MEHbIIe II0 BeJINYnHe, YeM PHuOOCOMBI 3y-
KapuoT. B cocraB cyomeguuuil pudocom sxonar pPHE
u OesJKHU.

KonmnuecTBo pubocoM K KJIETKe MOKET JOCTUTaThb
HECKOJBbKHUX ECATKOB MUJIJIMOHOB: B IIUTOILIAa3Me,
MHUTOXOHIPUAX M IJIaCTHIAX OHM HAXOAATCA B CBO-
00IHOM COCTOSIHUU, a Ha IepoxoBaToit IIIC — B cBa-
sagaoM. OHM TPMHMMAIOT yUyacTHe B CHHTe3e 0eka,
B YaCTHOCTH, OCYIIECTBJISAIOT ITPOIIECC TPAHCIAIUU —
OMoCHMHTEe3a MOJUOENTHAHON Iemy Ha MOJEKYJe
uPHEK.

PubocoMbl MOTYyT HaXOAUTLCS B T'HMAJIOIJIA3Me IIO-
OJVHOUYKE WJIN COOMpPAThCA B I'PYHIBI IIPU OIHOBpE-
MeHHOM cuHTe3e Ha omHoii nPHK cpasy HecKoIbKUX
OOJUOENTHAHBIX Ilemeili. Takue rpynnsl pubocoM Ha-
3bIBAIOTCA nOJLupu6ocomamu, nin noJjucomamu.

MugpoTpyooukm — B5TO IIWJINHIPUYECKHE IIO-
Jble HeMeMOpaHHBIE OPraHOWIbLI, KOTOPHLIE ITPOHU-
3LIBAIOT BCIO IIUTOILIA3My KJaeTKu. OHM 00pas3soBaHBI
MHOTOYUCJIEHHBIMI MOJIeKyJaMu Oelka myOyauHa.
Muxkporpy6ouku o00pasyioT
IUTOILIa3MaTUYECKYIO CETh,
KoTopas Tpumaer KJIETKe
¢dopmMy 1 00'beM, CBA3LIBAIOT
IJIa3MaTUYeCcKyo0 MeMOpaHy
C IPYyI'MMU YacTAMU KJIET-
Ku, o0ecIeunmBaiOT TpPAaHC-
IOPT BeINECTB MO KJIETKe,
IIPDUHUMAIOT ydaCTue B OBH-

Puc. 27. Crpoenue
pubocoMBI:
KEHUM KJIeTKH U BHYTPH- | _ Gompmasn cyGhequmuma;

KJIETOUHBIX KOMIIOHEHTOB, 2 — Manas cyobeguHUIA
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a TaKKe B JeJIeHNU TeHeTHuecKoro marepuaJja. Ouu
BXOJSAT B COCTAB KJETOUHOI'O IIEHTPA M OPraHOULOB
IBUMXKEHUA — KI'YTUKOB U PECHUUYEK.

MukpoduiaMeHTbl, UM MHUKPOHUTH, TaKyKe SB-
JIIIOTCA HeMeMOPAHHBIMHM OPraHOUAAMMK, OSHAKO OHU
NMEIOT HUTEBUAHYIO (PopMy um 00pas3oBaHBI He TyOy-
JuHOM, a akmunom. OHU IPUHUMAIOT yUYacTUe B IIPO-
meccax MeMOpPAHHOTO TPAHCIIOPTA, MEXKKJIETOUHOM
y3HABAHUM, NEJeHUN I[UTOILIA3Mbl KJIETKH U B €e
IOBM)KEHNN. B MBIMIEUYHBIX KJETKaX B3anMMOJElCTBUE
AKTHUHOBBIX MHUKPO(PUIAMEHTOB C MHUO3MHOBLIMHU HI-
TAMU o0ecIieurBaeT COKpalleHue.

MukpoTpyOb0ouKM 1 MHUKPO(MUIAMEHTHI 00pa3yioT
BHYTPEHHUI CKeJeT KJIeTKI — IHuTocKeaer. OH mpe-
cTaBJIsAeT CO0OIi CJIOKHYIO CeTh BOJIOKOH, obeceunBa-
OIIIX MeXaHNYEeCKYI0 OIIOPY [IJA IIJIa3MAaTHUYEeCKOI
MeMOpaHbl; ompenendaeT (OPMY KJIETKH, PaCIOJIoKe-
HYe KJIETOUHBIX OPraHOUIO0B U UX IIepeMeIljeHle B IPOo-
mecce meJIeHUSA KJIETKU.

Kaerounsii meHTp — HeMeMOpaHHBIN OpPraHOU,
pacmoJiaralouiica B JKHBOTHBIX KJETKaxX BOJIU3U
sAfpa: B PACTUTENBbHBIX KJIET-
Kax oH orcyTcTByeT (puc. 28).
Kierounsniii 1meHTp 00pasoBaH
IBYMS UeHMPUOLAMU,, JIEIKAIIH-
MU BO B3aMMHO II€PIEHIUKY-
JIAPHBIX TJIOCKOCTAX, U AYUUC-
moil cghepoil 13 MUKPOTPYOOUEK.
Kaxxmasa meHTpHoasr o0pasoBa-
HA JEBATHIO IPYIIIIaMU MUKPO-
TpyboUeK, cCOOpaHHBIX IIO TPH,

R — TO ecTb TpuiLleTamMu. Kie-
1 — menTpmoy; TOUHBIN IEHTP IIPUHUMAET
2 — MuKpOTpy6OUKH yuacTHe B IIpoIeccax cOOpKH

Puc. 28. Crpoenue
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MHUKPOTPYOOUEK, JeJIeHuN HacJeJCTBEHHOTO0 MaTepia-
Ja KJEeTKH, a TaK:Ke B 00pasoBaHUU KI'YTUKOB U pec-
HUUYEK.

OpraHouasl ABUIKeHUA. Mzymurku U pecHUUKU
OPEeACTABIAIOT CO00If BBIPOCTHI KJETKM, IIOKPBITHIE
maasmajaeMmoii. OCHOBY 9THX OPraHOUWIOB COCTABJIS-
IOT JeBATh Iap MUKPOTPYOOUEK, PACIOJOKEHHBIX IIO
nepudepuu, U ABe CBOOOIHBIE MUKPOTPYOOUKM B I€H-
Tpe. MUKPOTPYOOUKM CBSI3AHBI MEXKAY COOOM pasJimd-
HBEIMU OeJKaMM, 00eCHeuMBAIOIUMU MX COIJIACOBAH-
HOe OTKJOHEeHMe OT ocu — KoJyebanme. Koaebanus
SHEPro3aBUCUMEBI, TO €CTh Ha 9TOT IIPOIECC TPATUTCS
sHeprua Makpospruueckux cBsazeit AT®P. B ocHoBa-
HUN JKTYTUKOB U PECHUUYEK JiexKaT OasalbHbIe TeabIla,
KOTOpBIEe 00eCIIeurBAIOT BO30OHOBJICHIE YTPAUEHHBIX
OpraHoumOB [OBMKeHHUs. Ilo cTpyKType OasajbHbIe
TeJbIla HAIIOMUHAIOT IeHTPHIOJIN.

Hanma pecHuuek cocTaBigeT okojo 10—15 mwm,
a KryTukoB — 20+50 MKM. 3a cueT CTpPOro HAIpaB-
JEHHBIX IBMKEHUN JKT'YTUKOB M PECHUYEK OCYIIEeCT-
BJISIETCS HE TOJIbKO OBMKEHHNE OJHOKJIETOUHBLIX KI-
BOTHBIX, CIIEPMATO30UAOB W OpP., HO M MPOUCXOIUT
OYNCTKA IBbIXaTEeJbHBIX IyTel, IIPOABUKeHNe SAunIle-
KJEeTKH II0 MATOYHBIM TpyOaM, IIOCKOJBKY BCE 3THU
YaCcTH OpraHM3Ma UeJOBeKa BBICTJIAHBI PECHUTUATHIM
SIIUTEJINEM.

BriaoueHHsT — 5TO HEIOCTOSHHBIE KOMIIOHEHTBI
KJIETKH, KOTOPbIe 00pPas3yioTcsa M MCUEe3al0T B ITPOIlec-
ce ee KuU3HeAeATEJIbHOCTH. K HUM OTHOCAT Kak 3a-
macHbIe BelllecTBa (HaIpHMep, 3€epHA KpaxmaJa HIn
0elKa B PaCTUTENLHBLIX KJIETKaX, I'PAHyJIbl TJINKOTe-
Ha B KJEeTKaX JKHUBOTHBLIX 1 TI'pubOB, BOJIOTHHA
y OaKTepuii, KallId KHpa BO BCeX THUIIAX KJETOK),
TaK ¥ OTXOAbl JKU3HEAEATeJbHOCTH, B UYaCTHOCTH,
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HemepeBapeHHbIE B peadyJjbTaTe (DarolnTo3a OCTATKU
IUIMKY, 00pasylollue TaK Ha3bIBaeMbIe OCTATOUHBIE
TeJbIla.

Agpo — XKpymHBIN aByMeMOpaHHBLIN OpPTraHOU,
Jekaluil B IeHTPe KJEeTKU WU Ha ee Iepudepuu.
Pasmepsr sampa wmoryT KoJjebaTbcA B IIpeaesax
3—5 MmrM. Popma Agpa ualle chepuyecKasa MJIU DJI-
JUTICONTHAS.

BosbminHaCTBO KJIETOK MMeeT OZHO aapo. McKiio-
YeHUe COCTABJAIOT 0e3bAMepHbIE SPUTPOIIUTHI U CUTO-
BUIHBIE KJIETKU (PJIOIMBI.

Anpo okpyskeHO s0epHOil 000104K0il, a ero BHYT-
peHHee IIPOCTPAHCTBO 3aIOJHEHO S0ePHbLM COKOM,
WV HYKJeonaa3mol (Kapuoniasmoil), B KOTOPYIO II0-
TPYKEHBI XpoMamuH W A0pvlulko. SITpo BBITIOJIHSET

1 TaKkue BaKHeHIIne (PyHK-
U, KaK XpaHeHWe W Ie-
pemaua  HacJIeACTBEHHOU
uH(pOpManuu, a TaKKe
KOHTPOJIb KUBHEAESATehb-
HOCTU KJeTKu (puc. 29).

fAnepuasa obomoura 006-
pasoBaHa AByMs MemOpa-
HaMU — HapPY:KHOU 1 BHYT-
peHHell, MeXAy KOTOPBIMU

€CTh IPOCTPAHCTBO. Slmep-
1 — BHeIIHAA MeMOpaHa;
2 — memmemBpaHHOe Had 000J0YKa IPOHU3AHA

IPOCTPAHCTBO; MHOTOUMCJIEHHBIMHU TIOpa-

3 — BHYTpeHHSAA MeMOpaHa; Mu. Yepes mOpHI IIpO-
4 — sapepHas 000JI0YKA;

© 0 9 O o

Puc. 29. Crpoenue ampa:

5 — TeTepoXpOMATHE; NCXOOAUT TPaHCOOPT Be-
6 — syxXpoMaTuH; IIIeCTB B AOpPO W M3 HETO.
7 — AAPBIIIKO; TakuM 00pasoM, QYHK-
8 — mepoxoBaras dHIO- o
JIasMaTHudyecKas CeTb; IUAMY  AJePHON 060104-
9 — sapepHasa mopa KU SABJSAIOTCA OTZAeJIeHUe

54



Xpomocombl. Kapnotun @ 82 @ 84

COIEPKUMOro sAApa OT IUTOILIA3MEBI, a TaK)Ke pery-
JANNAS O0MeHa BeIeCcTB MEMKAY SAPOM U I[ATOIIA3-
MOI.

Hyxaeomiasmoii Ha3bIBAIOT COLEPIKHMOE SAOpa,
B KOTOpPOE TOTPY’KEHBI XPOMATHUH W AAPBIMNIKO. OHa
IpencTaBIAeT CO00M KOJIJIOMIHBIA PaCTBOP, IO XU-
MHUYECKOMY COCTABY HAIIOMHWHAOINUIA TI'HaJIOILIaA3MYy.
DYHKIMY HYKJIEOIJIA3Mbl COCTOAT B O0eCIeueHU!n
B3aMOCBA3U BCeX CTPYKTYPHBIX KOMIIOHEHTOB fA4pa
¥ OCYIIECTBJIEHUU PALa (PepMEHTHBIX PeaKI[Ui.

XpOMaTI/IHOM HaA3bIBAIOT COBOKYIIHOCTH TOHKHUX
HUTEN U rpamyJj, HOTPYKEeHHBIX B HyKJeomaasmy. OH
IpeNCcTaBIAeT CO00OM CTPYKTYPHOE BHUIOU3MEHEHUE
XPOMOCOM B HEEJSINEeMCA SApe.

DOyHKIIUM XPOMaTUHA COCTOAT, BO-IIEPBBIX, B CHUH-
Tese crnenupuuecKux [IJd JaHHOT'O OpraHm3Ma Hy-
KJIEMHOBBIX KICJIOT, KOTOPbIE HAIPABJSIOT CHHTE3
cuenupruecKknux O€JIKOB, M, BO-BTOPBIX, B Ileperaue
HACJIEICTBEHHLIX CBOMCTB OT MATEPUHCKON KJIETKU
OJOYEPHHNM, AJAd 4ero XpoMaTHMHOBBIE HUTH B IIPOIlecce
JleJIEHNs YIIAKOBBIBAIOTCS B XPOMOCOMBEI.

Axpeimko — cepuuecKoe, XOPOIIO 3aMeTHOe IOJ,
MHKPOCKOIOM TeJiblle auaMeTpoM 1—3 MKM. DPyHK-
nuu Axpbeimka — cuaTed pPHK u cOopxa cyonenu-
Hui pubocom nyrem oobenuuenus pPHK c¢ bexkamm,
IIOCTYIIAIIMMM M3 IINTOIIJIa3MBbI.

Xpomocombi. KapuoTun

XpomocomMa — 3TO CTPYKTypa KJIETOUHOI'O sapa,
KOTOopas COMEPIKUT TeHbl W HeceT OIpelesIeHHY0
HacJIeJCTBeHHY0 MH(POPMAIUIO O IPU3HAKaX U CBOM-
cTBax OpraHusMa.
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OCHOBOM XPOMOCOMBI ABJISIETCS MBYXITEIIOYeUHA
mosiekyna [HEK, ymaxoBamHas c¢ Oenxamwu. Jlyure
BCET'O XPOMOCOMBI BUIHBI IIOJ] CBETOBBIM MUKPOCKO-
IIOM B TIIpollecce MeJieHUs KJETKU, KOrjJa OHU
B pesyJibTaTe YILIOTHEHHUS IPHOOPEeTaroT BHUM IIaI0U-
KOBUIHBIX TeJell, pasfgejeHHbIX IIePBUYHOII IIepe-
TSKKOU — yeHmpomepoii — Ha naedu. Ha xpomoco-
Me MOJKeT OBITh TaKyKe U BMOPUUHASL NepemsaicKa,
KOTOpasi B HEKOTOPBIX CAyUYaAX OTIeJseT OT OCHOBHOM
YacT! XPOMOCOMBI TaK Has3bIBaeMbIll cnymHuk. B Ha-
yaje JOeJIeHUS XPOMOCOMBLI YIBOEHBI UM COCTOAT U3
IBYX MOUYEPHUX XPOMOCOM — Xpomamud, CKPEILIeH-
HBIX B IeHTpoMepe (puc. 30).

XpoMoCOMBI UYeJOBEeKa HeJATCS Ha OABe TPYIIIHI:
aymocomv. WU NO0J08ble XPOMOCOMbL (2emepoxpomoco-
Mbl). AyTOCOM B COMaTHUECKUX KJIETKaX uejIoBeKa Ha-
cuUuTHIBaeTcA 22 maphbl, OHU OAWHAKOBHI JJIA MYKUMH
¥ JKEHIIMH, a IO0JIOBBIX XPOMOCOM TOJIBKO OfHA I1apa,

HO MMEHHO OHa OIIpeNesiseT IOJI
4 ocobu. CyimecTByeT naBa BHAA

3 MOJIOBBIX XpoMocoM — X um Y.

KnaeTku Tenma JKEHIIUHBI HECYT

2 1 no naBe X-XPOMOCOMBI, a MYK-
ypH — X u Y.

Kapuotum — 3TO COBOKYII-

HOCTBH IIPU3HAKOB XPOMOCOMHOT'O

5 Habopa opraHuama (YHUCJIO XPO-

Puc. 30. Crpoerue MOcOM, X (popMa U BeJIUUYMNHA).

XPOMOCOMBI: YcioBHasA samnuch KapuUOTHU-

1 — menTpoMmepa; Ia BKJIIOUAET 00Ilee KOJIMUECTBO

g:gi*lc?:;lt;maﬂ XPOMOCOM, IIOJIOBBEIE XPOMOCO-

IePeTAMKA; MBI ¥ BO3MOJKHBIE OTKJIOHEHUS

4 — coyrHUK B Habope xpomocoMm. Hampumep,
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KapuoOTUII HOPMAJBLHOTO MYKUWHBI 3aIllMChIBAETCSA
Kak 46, XY, a KapuOoTHUII HOPMAJbHOU KEHIITUHBI —
46, XX.

KieTku MHOrOKJIETOUHBIX OPraHM3MOB MOMKHO
pasmesnTh Ha COMATUYECKMEe U II0JIOBEIE.

ComaTnuyecKkue KIETKH — 95TO BCe KJIETKHU TeJa,
oOpasyromiueca B pPe3yJbTaTe MHTOTHYECKOTO eJie-
HUA.

WN3yuernne XpoMOCOM ITO3BOJIMJIO YCTAHOBUTH, UTO
OIS COMATHUUYECKUX KJIETOK OPraHM3Ma KayKIoro Oumo-
JIOTUUECKOT0 BHJa XapaKTEepPHO IIOCTOSHHOE YKCJIO
xpomocom. Hampumep, y uemoBeka umx 46. Habop
XPOMOCOM COMATHYECKHUX KJIETOK HA3BIBAIOT OUNJIOUD-
notm (2n), nau 080iUHbBLM.

ITomoBBIEe KJIETKM, WJIU raMeThl, — 5TO CIeIllua-
JU3UPOBAHHLIE KJETKM, CJAyKallue OIJs II0JOBOI'O
Pa3MHOMKEHU.

B ramerax comep:kuTCA Bcerga BIBOE MEHBIIIE
XPOMOCOM, UeM B COMaTHYECKHX KJeTKax (y uejoBe-
Ka — 23), mosToMy HabOp XPOMOCOM IIOJIOBBIX KJIe-
TOK HAa3bIBAETCA 2anjoudnvim (n), uam 00UHAPHBLM.
Ero o6paszoBanue cBA3aHO C MEHOTHUYECKUM JleJIeHeM
KJIETKH.

KoaumuectBo [HK comarmuecKux KJETOK 000-
3HayaeTcsa Kak 2¢, a HoJoBbIX — lc. I'emeruueckas
dopMysa coMaTHUYECKMX KJIETOK 3alllMChIBaeTCAd Kak
2n2c, a moJIoBEIX — 1nlec.

B sapax HEKOTOPBIX COMATUYECKHX KJETOK KO-
JUYECTBO XPOMOCOM MOJKET OTJIMYATHCS OT UX KOJU-
yecTBa B COMATHMUYECKUX KJeTKax. Ecim sT0o pasiu-
yue 0OJIbIlle HA OAWH, ABa, TPU U T. J. MalJIOUTHBIX
Habopa, TO TaKue KJIETKH HAa3LIBAIOT NOJUNIOUD-
HbLMU.
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CpaBHUTeNbHasA XapaKTepucTuKka CTpoeHus
K/1IeTOK pacTeHUIA, XKMBOTHbIX, 6aKTepuii
nrpubos

Kpome xapaKTepHBIX [Jd HPOKAPUOT U dYKAPUOT
ocoOeHHOCTel, KJIETKM PaCTeHWU, >KMBOTHBIX, TI'PU-
00B u OakTepuil 00JamaiOT eIlle IeJbIM PAIOM OCO-
Oemnocreii. Tak, KJETKM pacTeHHH comeps:KaT CcIie-
nmupruuecKrue OpraHouibl — XJOPONJLACMbL, KOTOPbIE
00yCJIOBJIMBAIOT UX CIIOCOOHOCTH K (DOTOCHHTE3Y, TOT-
Ia KaK Yy OCTAJBHBIX OPraHM3MOB 3T OPraHOMUIbI HeE
BCTPEUAIOTCH.

PacTturesbHble KJIETKH, KAK IPABUJIO, COLEPXKAT
KPYIHbIE BAKYOJIM, HAIIOJHEHHBLIE KJIETOUHBIM COKOM.
B xierkax »KMBOTHBIX, I'PUOOB 11 OAKTEPUIl OHU TaK:Ke
BCTPEUAIOTCS, HO MMEIOT COBEPIIEHHO MHOE IIPOUCXOK-
JeHIe U BBIMOJHAT Apyrue GpyHriunu. OCHOBHBIM 3a-
MIACHBIM BEII[eCTBOM, BCTPEUAIOIIMNMCS B BUE TBEPIBIX
BKJIIOUEHUH, ¥ PACTeHUN SBJIAETCA KpaxMaJj, y *KUBOT-
HBIX U TPUOOB — TJIMKOTeH, a Yy 0aKTepuii — BOJIIOTHH.

Eile OgHMM OTIHMYUTENBHLIM IPU3HAKOM 9TUX
IPYIII OPraHM3MOB SABJISIETCSA OPraHM3AIUs IIOBEPX-
HOCTHOTO aIlapara: y KJIeTOK KMBOTHBIX OPTaHHN3MOB
KJIETOUHASI CTEHKAa OTCYTCTBYET, MX ILJIa3MaTUUYEeCKas
MeMOpaHa MOKPBITA JUINh TOHKHM TIJIMKOKAJHUKCOM,
TOTZa KAK Y BCEeX OCTAJIbHBLIX OHA €CThb. OTO IIEJIUKOM
00'BbACHMO, TOCKOJBKY CIIOCO0 MUTAHUS KMBOTHBIX
CBfA3aH C 3aXBATOM IIHIIEBBIX YAaCTHI[ B IIpoliecce (a-
TOIIMTO34a, a HAJNUYMe KJIETOUHOM CTeHKU JIUIINJIO ObI
UX MTaHHOI BO3MOMKHOCTH. XMMHUUYECKas HNPUPOLA Be-
II[eCTBA, BXOJSAIIEr'0 B COCTAB KJIETOYHOM CTEHKH, He-
OAVHAKOBA V PA3JMYHBIX I'PYIII JKUBLIX OPraHM3MOB:
ecJIM Y PacTeHuil 3TO IeJIII0J03a, TO Y TPUOOB — XWU-
TUH, a ¥ 0aKTepuii — MypeuH.
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O6meH BelecTB 1 NpeBpaLLeHNs SHepruu.
QDepmeHTbI

Kaerky MoKHO ymomoOUTh MHUHMATIOPHONW XWUMU-
yecKkou (abpukKe, Ha KOTOPON IIPOMCXONSAT COTHU
¥ TBICAYY XUMUUYECKUX PEaKI[U.

O0MeH BemIeCTB — COBOKYIHOCThL XUMUUYECKUX
mpeBpallleHnii, HAaIIpaBJIeHHLIX Ha COXPaHeHWEe MW ca-
MOBOCHIPOU3BEIeHIE OMOJIOTUYECKUX CHUCTEM.

OH BKJIIOUAeT B ce0s MOCTYILIEHME BeIecTB B Op-
TaHU3M B IIPOIlecce MUTAHUA U AbIXaHUA, BHYTPUKJIIE-
TOUHLIIZ OOMEH BeIeCTB, WJIU Memabosu3Mm, a TaKkxKe
BBIZleJIeHIe KOHEUHBIX ITPOAYKTOB OOMeEHA.

Merabosnam cKJagbIBaeTCAa M3 ABYX OMHOBPEMEH-
HO ITPOTEKAIINX B KJIETKEe IPOIIECCOB: IJIACTUYECKO-
TO 1 SHEPreTUUYeCcKOro oOMeHOB.

Ilnacmuueckuii obmen (aHabOMM3M, AaCCUMMUJIA-
1s) TIPeACcTaBIsSeT co00ff COBOKYIIHOCTH peaKIThii
CUHTEe3a, KOTOpble mMAYT ¢ 3arparoit sHeprum ATD.
B mporecce miactmueckoro o6MeHa CHHTE3UPYIOTCS
opraHmyYecKUe BelllecTBa, HeoOXoaumble KiaeTke. [Ipu-
MepaMU PeaKIIUid TMJIACTUYECKOTO OOMeHa SBJIAIOTCS
dorocuHTe3, OMOCUHTE3 OeJKa UM pemaukKamnusa (camo-
ynBoenue) [THEK.

IJHepzemuyeckuil oomern (KaTabosmM3M, OUCCUMU-
JAINASI) — 9TO COBOKYIIHOCTH PEAKIIUU pACIIeIlIeHUs
CJIOKHBIX BeIIeCTB [0 0ojiee IIPOCTBIX. B pesyiabrare
SHEePreTUYeCKOro OOMeHa BbBIJeIseTCsS SHeprusd, 3a-
nacaemas B Buge AT®. Haubosiee BaxKHBIME IIPOIIEC-
caMHt 9SHEPTreTUYEeCKOro oOMeHa SABJIAITCA IbIXaHUe
u OposKeHwUe.

IlnacTuueckuii u sHepreTUYecKuii 0OMeHbI Hepas-
PBIBHO CBA3aHbI, HOCKOJBKY B IPOIlECCE MJIACTUYECKO-
ro oOMeHa CHHTE3UPYIOTCA OpPraHMYecCKMe BeIecTBa

59

25



EEI KneTtka Kak 6uonornyeckas cuctema

U IJs 9Toro HeobOxommMma sHeprus AT®, a B mporiec-
ce DHEPTreTUUYEeCKOro o0MeHa OopraHuuvecKle BeIecTBa
pAacIenIAIOTCA U BBICBOOOKIAETCA SHEPTUI, KOTOpasd
3aTeM OyIeT M3pacxoJ0oBaHa Ha IPOIIECCHI CUHTEe3a.

OHepPruio OpraHM3MBbI IIOJYUYAIOT B IIPOIlecce ITHUTa-
HUS, a BBICBOOOIKIAIOT €e M HePeBOIAT B MOCTYIIHYIO
(opMy B OCHOBHOM B HIpOIlecCe AbIXaHUd.

IIpoTekannme XMMHUYECKUX PEAKIIUIA B KUBBIX OP-
rammnaMax obecmeumBaeTcd Oarogapsa OMOJOTHIUYECKUM
KaTajgmsaTopaM OeJKOBOII MPUPOABI — (pepmeHmant,
uan sH3umam. Kaxk um gpyrue KarammsaTopwl, Qep-
MEHTBI YCKOPAIOT IPOTeKaHNe XUMHUUECKUX pPeaxIinuii
B KJIETKEe B JECATKM U COTHU THICAY pas3, a WHOTIAA
¥ BOOOIIlE eJal0T UX BO3MOMKHBIMU, HO He U3MEHAIOT
IIPY 9TOM HU MIPUPOAbI, HX CBOMCTB KOHEUHOI'O IIPO-
IyKTa (IPOAYKTOB) PeaKIMM U He U3MEHAIOTCSI CAMU.
®DepMeHTHl MOTYT OBITH KaK IIPOCTBIMU, TAK U CJIOMK-
HbBIMU OeJKaMii, B COCTAB KOTOPBIX, KpoMe OeJIKOBOI
YacTu, BXOAUT U HebesKoBasg — kogarxmop (kogep-
meum). IlpumepamMu (pepMeHTOB ABISIOTCA aMHJIa3a
CJIOHBI, PACIIEIIAIAS ITOJUCAXaPUILI HPU OJIN-
TeJIbHOM II€Pe’KeBbIBAHNU, M IIEICHH, O0ecIeurBaio-
U mepeBapuBaHUe OEJTKOB B JKETyIKe.

@depMeHTH OTJIUYAIOTCA OT KaTaJm3aTOpoB He-
0eJKOBOII IPUPOABLI BBICOKOH CHeIU(PUUHOCTLIO meli-
CTBUs, a TaKyKe BOBMOYKHOCTBIO PETYJIANNN ITeHCTBU
3a CUeT M3MEHEHUs YCJIOBUI NHPOTEeKaHUA pPearIluu
100 B3aMMOAEHCTBUA C HUMHU PA3JUUYHBIX BeEIlECTB.
K Tomy Ke m ycioBus, B KOTOPBHIX IIPOTEKaeT dep-
MEHTHBIN KaTajus, CyIIeCTBEeHHO OTJIUYAIOTCA OT TeX,
OpU KOTOPBIX wuAeT He(hepMEeHTHBIN: OITUMAaJbHOM
Insa (YHKIIMOHUPOBAHUA (EepPMEHTOB B OpraHU3Me
yeJoBeKa aABIsgeTca Temieparypa 37°C, a maBieHUe
IOJYKHO OBITH OJIUBKUM K aTMochepHOMY.

60



CTaagunm sHepreTn4yeckoro o6meHa @ 82 @ 84

Mexanusm geiicTBua (PDEPMEHTOB 3aKJIOYaeTcs
B CHI)KEHUH SHEpruy aKTUBAIMU BelecTB (cyoOcTpa-
TOB), BCTYIIAIOIINX B pPeakIlnio, 3a CUeT 00pas30oBaHUS
IPOMEKYTOUHBIX (DEPMEHT-CYyOCTPATHBIX KOMIIJIEKCOB
(puc. 31).

W Cy6ceTpar
IIpoxyxThL
AXKTUBHBIH IIEHTD O D

WAV4

Puc. 31. Cxema neiictBus ¢hepMeHTOB

Crapum 3HepreTnyecKkoro oo6meHa

HecMmoTpa Ha BCIO CJI0KHOCTH peaKIUil SHEePreTu-
YecKoro o0OMeHa, ero yCJIOBHO IIOJPa3JAeIAI0T Ha TPU
aTama: IIOATOTOBUTENLHLIN, AHA’POOHBIH (OecKucJo-
POIHBII) U asPOOHBIN (KUCIOPOTHBIN).

Ha nodzomosumenvrhom smane MOJEKYJbI TOJIU-
caxapuioB, JIUINJO0B, 0eJKOB, HYKJEUHOBBIX KUCJIOT
pacmazmaioTca Ha 0oJjiee IIPOCThHIE, HAIIPUMeEP TJIIOKO-
3y, TJINIEPUH U KUPHBIE KUCJIOTHI, aMUHOKUCJIOTHI,
HYKJIEOTUABI U Ap. JTOT ITANl MOKET HPOTEKaTh He-
IIOCPEICTBEHHO B KJIETKAX JU0O B KUINTEYHUKE, OTKY-
Jla pacliellJIeHHbIe BEIIecTBa AOCTABJIAIOTCI C TOKOM
KPOBH.

AHaapoOHbLI 2man dHEPTreTHUYecKOoTro oOMeHa Co-
IIPOBOKJAETCSA NAJbHEUIIINM pacCIelJieHeM MOHOME-
POB OpTaHMYECKUX COeIUHEHUH 10 elrfe 60Jiee MPOCTHIX
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MIPOMEKYTOUHBLIX IITPOAYKTOB, HAIIPUMED ITUPOBUHO-
TpagHON KHWCJOTHI, uiau mnupyBata. OH He TpebyeT
MIPUCYTCTBUSA KHUCJIOPOAA, U MMPOTEKAeT B I[UTOILIa3Me.

BeckuciopogHOMY pACIIENJIEHUIO MOTYT IIOJBED-
raTbcs pasJUuYHbIe BeIllecTBa, OJJHAKO JOBOJBHO YaCTO
cy0cTpaToOM peakInii OKasbIBaeTcA Irroko3a. IIporece
ee 0ECKUCJOPOSHOTO pacIeIlJieHUus Has3bIBAETCH 2JU-
Koausom. Ilpu roamkoan3e MoJeKyJia TJIOKO3BI TEpPs-
€T YeThIpe aToMa BOJOPO/a, TO €CTh OKUCJIAETC, IIPU
9TOM O00pas3yioTCs [OBe MOJIEKYJIbI ITUPOBUHOTPAIHOM
KUCJIOTEI, nBe MoJieKyJbl AT® u nBe MOJEKyJbl BOC-
CTaHOBJIEHHOT'O IlepeHOocumnKa Bogopoma HAITH + H':

C,H,,0, + 2H,PO, + 2AII® + 2HAJ| — 2C,H,0, +

+ 2AT® + 2HAJTH + H" + 2H,0.

As2poOHbLil 9man dHEPreTUYECKOTO O0OMeHa MOJKET
MIPOMCXOIUTh TOJBKO B IIPUCYTCTBUM KHCJIOPOAA, IPHU
9TOM IIPOMEKYTOUHBIE COeTUHEHUsI, 00pa30BaBIITNECs
B IIpoliecce OECKHCIOPOMHOTO pAacIlellJieHus, OKUC-
JISIOTCA M0 KOHEUYHBIX IPOAYKTOB (YIJIEKWCJIOTO Tasa
W BOIbBI) U BBIAEJNsSIETCS OOJIbINIasd UYacTh dHEepPruu, 3a-
IIACeHHON B XMMHUYECKHX CBA3AX OPraHNYeCKHX CO-
enuHeHuii. OHA IIEPEXOAUT B SHEPTHUI0 MAaKPOIPIU-
yecKuX cBsazeilr 36 moiseryn ATdD. Iror sranm TakKe
Ha3bIBAETCSA MKaAHe8vlMm OvlxaHuem. B ciydae oTCyT-
CTBUSI KHCJOPOJa MPOMEKYTOUHBLIE COeTUHEHU IIpe-
BPAII[AIOTCA B APYTHe OPraHMYeCcKue BeIecTBa, U dTOT
IIPOILECC HABBIBAETCA OPONCEHUECM.

ObixaHune

MexaHu3M KJIETOUHOTO IBIXAHUA CXeMaTHUUYECKU
nso0paskeH Ha puc. 32.
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ObixaHue @ 82 e 84

A»spobHOe AbIxaHWe IIPOUCXOAUT B MUTOXOHIPUIX,
IIpX 9TOM IHPOBUHOIPALHAS KHCJIOTA CHAUAIA YTPAUM-
BaeT OAUH aTOM YyIJIePO[a, YTO COIIPOBOMKIAETCSA CHUHTE-
30M OJHOT'O BOCCTAaHOBUTEJILHOT'O SKBUBajsieHTa HAIITH +
+ H' u mosieKybl aneruakopepmenTa A (amermi-KoA):

C,H,0, + HAZl + H-KoA — CH,CO-KoA +
+ HAIH + H" + CO,T.

Arnetni-KoA B MaTpukce MUTOXOHAPHUII BOBJIEKA-
eTcs B Iellb XMMHWYECKUX peaKIuil, COBOKYIHOCTH
KOTOPBIX HasbIBaeTcsa yuksom Kpebca. B xome stux
npeBpalleHuil obpasyercsa aBe mojeKyabl ATd, are-
Tui-KoA IMOJTHOCTBIO OKUCJISETCA 0 YIJIEKHCJIOTO Tra-
3a, a ero MOHBLI BOJOPOJA U 9JIEKTPOHBI IIPUCOEIMHS-
I0TCA K ImepeHocunkaMm Bogopoga HATH + H' u DPAH,.
IlepeHoCcuMKY TPAHCIOPTHUPYIOT IIPOTOHBI BOIOPOIA
¥ BJIEKTPOHBI K BHYTPEHHUM

. » __ Tuiokosa

mMeMOpaHaM MHUTOXOHIPUI, s

g - 2ANID
o0pasyiomum Kpucrtel. Ilpu 2 N

S Td
MOMOIIY OeJIKOB-IIePEeHOCUH- Sl \‘/'
KOB IIDOTOHBI BOJOPOJA HA- 2 MosTeRy B """ !

IUPOBUHOTPATHON |
THETAIoTCA B MeKMeMOpaHHoe KACIIOTEE |

— 1
IIPOCTPAHCTBO, a 9JIEKTPOHBI o]

mepemaTcsa IO TaK HasbIBa-
eMOM [OBIXaTeJIbHOM IleIu
(epMeHTOB, PACHOJIOKEHHOM!
Ha BHYTpPeHHell MemOpaHe
MHUTOXOHIPUi, u cOpackiBa-

4CO, P—2C0, ¥

A»spOoOHBII dTall ABIXaHUA

2ATD \
IOTCA Ha aTOMBI KHCJIOpOga: 2ANID v
Buonoruueckoe L+
0, +2¢ -0, OKHCJIEHIEe
CJIeJJ;yeT6 OTMETHUThb, UTO 6H207 60,
HeIfOTOpBIe €JIKU ObIXaTeJIb- | 34AT®
HOI IIeIIM COIep:KaT KejIe3o
u cepy. Puc. 32. Cxema gbIxaHUuA
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W3 me:xMeMOpPaHHOTO IIPOCTPAHCTBA IIPOTOHBI BO-
OpoJla TPAHCIOPTUPYIOTCA OOPATHO B MATPUKC MU-
TOXOHAPUU C TOMOIIBIO CHEI[MAJbHBIX (PEPMEHTOB —
AT®-cunras, a BBIAEIAIONIASCT IIPU DSTOM DHEPTUSI
pacxoxayerca Ha cuHTed 34 Momerkyn ATD m3 xamx-
IOM MOJIEKYJIBI TUIFOKO3BI. JTOT IIPOIECC HA3LIBAETCHA
OKUcCaAUumMeabHblM Qochopunupoéanuem. B maTpukxce
MUTOXOHJPUU IIPOTOHBI BOJOPOJA PearupyroT C paau-
KajJaM1 KHCJI0POoAa ¢ o0pa3oBaHMeM BOIBI:

4H" + 0, — 2H,0.

COBOKYIIHOCTh peakIuii KUCJOPOJAHOTO 3Tala [IbI-
XaHUsS MOKeT ObITh BbIpaskKeHa CJIeNYIOINIUM 00pasoMm:
2C,H,0, + 60, + 36H,PO, + 36AI® — 6CO,T +
+ 38H,0 + 36AT®.

CyMMapHoe YpaBHE€HUNE ObIXaHUA BBITJIAAUT TAKUM
obpasom:

C.H, 0, + 60, + 38H,PO, + 38AIl® — 6CO,T +
+ 40H,0 + 38AT®.

bpoxeHne

B oTcyTcTBHE KHCI0OpPOAA UM IIPU €ro HeJOCTaTKe
IPOUCXONUT OposKeHUWEe. BposkeHUe ABIAETCA SBOJIIO-
MUOHHO Oojiee PaHHUM CIIOCOOOM IIOJYyUYEeHUS BSHEp-
TUu, YeM JbIXaHle, OMHAKO OHO Y9HEPTeTUYEeCKN MeHee
BBITOIHO, IIOCKOJIbLKY B peadyJbTaTe OposKeHUsA obpa-
3yIOTCS Bce elle OoraThbie SHEPrueil opraHuvecKue
BeIlecTBa. PasinuaioT HECKOJbKO OCHOBHBLIX BUJIOB
OpOIKeHUsA: MOJIOUHOKHUCJIOE, CIUPTOBOE, YKCYCHOKIC-
jgoe u ap. Tak, B CKeJIeTHLIX MBIIIIAX B OTCYTCTBUE
KHCJIOpOa B Xoe OpOoKeHUs MUPOBUHOTPAAHAA KIUC-
JIOTA BOCCTAHABJIUBAETCA OO MOJIOYHOMN KUCJIOTHI, IPU
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aTOM 00pa30BaBINIVECS PaHEe BOCCTAHOBUTEJILHBIE DK-
BUBAJIEHTHI PACXOAYIOTCS U OCTAETCS BCETO JBe MoJe-
Kyasl ATD:

2C,H,0, + 2HAITH + H' - 2C,H,0, + 2HA].

IIpu Opo:keHHU C TOMOIIBIO APOKIKEBBIX I'PUOOB
MUPOBUHOTPALHAS KUCJIOTA B MPUCYTCTBUU KUCJIOPO-
Ia IpeBpalllaeTcA B STUJIOBBIN CIIUPT W OKCHJI yIJje-
poma (IV):

C,H,0, + H,PO, + Al® + HAJIH + H' - C,H,OH +

+CO,T + AT® + H,0 + HATl".

IIpu OpoKeHUUM € TOMOIIBI0O MHUKPOOPTraHU3MOB
U3 MUPOBUHOTPATHONU KMCJIOTHI MOTYT 00pasoBaThCS
TaK:Ke YKCyCHas, MacJsHas, MypaBbUHAsS KHCJIOTHI
u 1p.

doTocuHTeE3

dorocuHTe3 — 3TO @

mporecc  Ipeodpa3oBaHUSA @
SHEPruy CBETa B 9HEPTHIO

e

XUMHYECKUX CBA3eH Op- ) SHAJIOH + H'
FaHUYECKUX COeNUHEeHU N
C y4yacTueM XJIOPO(pUJIIA. doTon

B ¢orocunTese pasamua-

IOT CBETOBBLIE U TEMHOBBIE PoTor)-

peaknuu. ;J Xo 2HANID
Cgemosas ¢asa gomo- | |

cuumesa (puc. 33) mpo- @%Hzo

TeKaeT Ha MeMOpaHax .1 +4H

THJIaKOUIOB, HECYINX He- Puc. 33. CeeroBas (asa

CKOJILKO THUIIOB 0EJIKOBBIX (doTocuHTe3a
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KOMILJIEKCOB, OCHOBHBIMU M3 KOTOPBIX SABJIAIOTCSI (o-
Tocuctembl I u II, a rTaksxe AT®-cunrasza. B cocras
(hoTocucTeM BXOAAT MUTMEHTHBIE KOMILIEKCHI, B KOTO-
PBIX, KpoMe XJIOPO(UiIa, MPUCYCTBYIOT U KAPOTUHO-
Wb,

KpoMe NOUIMEHTHBIX KOMILJIEKCOB, (hOTOCHCTEMBI
BKJIIOYAIOT W pPAL OeJIKOB-aKIIEIITOPOB 3JIEKTPOHOB,
KOTOpBIE IIOCJIeOBATEJbHO IIepelaloT IPyr IPYry
SJIEKTPOHBI OT MOJeKyJa xJjopuduina. Ilociaemona-
TEJILHOCTH 9TUX 0EJIKOB Ha3bIBAETCA IJNCKMPOHMPAHC-
NOpMHOU Yenvio XJOpPonJsacmos.

C (dorocucremoii II Taxke accoIlMUPOBAH KUCJO-
POIBBIAEIAIOIINN 6eJTKOBBIN KOMILIEKC.

B cBeroBoii (pase KBaHTHI cBeTa, WJIU (POTOHHI,
ImoIamaioniue Ha MOJEKYJLI XJIOPO(dMiIa, pacioJio-
JKeHHbIe Ha MeMOpaHaxX TUJIaKOHUIOB, IEePeBOIAT UX
B BO30YIKIEeHHOE COCTOAHME, XapaKTepuaymleecsa 00-
Jee BBICOKOU dHepruein ayeKTpoHoB. IIpu sTomM BO3-
Oy KIeHHBIe JIEKTPOHLI OT XJ0poduLiaa (poTocucTeMbl |
mepesalTcsa uepes Iellb IIOCPeTHUKOB Ha MePeHOCUUK
Bomopona HAJII®D, mpucoeMHAIONIINUI IIPU 9TOM IIPOTO-
HBI BOZOPO/a, BCerma NMeIuecs B BOTHOM PacTBOpE:

HAII® + 2¢ +2H' — HAJI®H + H'.

AIeKTPOHBI OT XJopoduyna dorocucremul II Tax-
JKe IlepemaloTcAa IO 3JeKTPOHTPAHCIIOPTHOM IIemwu,
ONHAKO OHU 3aIIOJHSIOT «3JeKTPOHHbBIE ABIPKU» XJIO-
podumiia ¢dorocucrembl I. HemocTaTok 35JIEeKTPOHOB
B xJyopoduiiae dporocucrteMbl II 3amosHsAeTCAa 3a CUeT
OTHUMAHUSA Yy MOJIEKYJ BOABI, KOTOPOE MPOUCXOMUT
C y4JacTueM Yy:Ke YIOMUHABIIIETOCH BBIIIEe KUCJIOPOI-
BBIIEJIAIOIEr0 KOMILIeKca. B pesyabTaTe pasJjioiKe-
HUA MOJIEKYJ BOJbI, KOTOPOe HAa3bIBaeTCA (QOMmOoJiu-
30M, 00pasyoTCsA MPOTOHBI BOAOPOAA U BBIIEJISIETCS
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MOJIEKYJIAPHBITZ KHCJIOPOI, SABJSIOIINICSI ITOOOUHBIM
npoaykToM (hOTOCHUHTE3a:

H,0 —» 2H" +2¢~ +102T
2

IIpoToubl BOAOPOAA, HAKOMUBIIKECS B IIOJIOCTH TH-
JaKouga B pe3yabTaTe (poTOJM3a BOALI M HarHETAHUS
Ipu mepeHoce SJIEeKTPOHOB II0 3JIeKTPOHTPAHCIOPTHOMR
eI, BRITEKAIOT U3 TUJIAKOUJa Uepe3 KaHAJI B MeM-
o6panaoMm Oenxke — ATd-cunraze, mpu saTom u3 AP
cuuresupyercsa AT®. JlanHBII TIPOIlecC HA3BIBAETCS
gomogocopunuposanuem. Ob6pazoBaBIIasAcA B CBe-
TOBBIX peaknuax AT® BmocaeacTBuu OyHeT HCIIOJIb-
30BaHa B TEMHOBBIX PEaAKIIAAX.

CyMmMapHOe ypaBHeHWE peaKIIMil CBeTOBOI (ha3nl
doTocuHTE3a MOKHO 3alUCATDH CJEAYIOIITUM O0OpasoM:

2H,0 + 2HAJI® + 3AZI® + 3H,PO, —
— 2HAJI®H + H' + 3AT®.

B xome memmnosvix pearkyuit porocuuTesa (puc. 34)
IPOUCXOAUT CBA3bIBaHUEe MoseKya CO, B BUE yrieBo-
IOB, Ha KOTOPOe pPacXoayioTcsa MOJeKyabl ATd
u HAII®H + H', cuHTe3MPOBAHHLIE B CBETOBLIX PEaK-
MUAX:

6CO, + 12 HAII®H + 600,
+H' + 18AT® — C,H,,0, + 6AID

+ 6H,0 + 12 HAJI® +

+ 18AI® + 18H,PO,. ~ 6ATP

12A71D
IIporiecc cBasbIBaHUA

VIUIEKHNCJIOTO Tras3a dAB-

. 6C.H,,0,
JISIETCSI CJIOYKHOM I[EIIBI0

- 12HAI®H + H'
IIpeBpaleHunn, Ha3BaH- 12HAID
Hoil yukaom Kanveuna Puc. 34. TemuoOBas (asa
B 4eCTh €ro IIepBOOTKPLI- doTocuHTE3a
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Bareyisgi. TeMHOBBIE PEAKIINH IIPOTEKAIOT B CTPOME XJIO-
pormracToB. I[Jig UX MPOTEKAHUS HEOOXOLUM IIOCTOSH-
HBIA IIPUTOK YIJIEKUCJIOTO ra3a M3BHE.

Taxkum obpasom, B mpoilecce (hOTOCHHTE3a dHEP-
rUsi COJIHEUHOI'O CBeTa IIpeodpasyeTcsi B SHEPrHUio
XUMHUUYECKUX CBS3EH CJOKHBIX OPTaHUYECKUX COEIU-
HeHUI He 0e3 yuacTtusa xJopopuina. CymmapHOe
ypaBHeHHE (POTOCHHTE3a MOXKHO B3allliCATh CJEIYIO-
M 00pas3oM:

6CO, + 12H,0 —» C.H,,0, + 60,1 + 6H,0,
niain
6CO, + 6H,0 - C,H,,0, + 60,T.

Peaknuu cBeTOBO¥ M TeMHOBOI (a3 (poToCHHTE3A
B3aMMOCBA3aHbBI, TAK KaK YBeJIUUEeHNE CKOPOCTH JIUIIIb
ONHOM TPYINbI PeaKIuil BINAET HAa MHTEHCUBHOCTDH
BceTo mpoilecca (JoTOCUHTE3a TOJBKO IO OIpeeIeHHO-
ro MOMEHTA, IIOKAa BTOpasd IPYIIla PeaKIiuii He BBLICTY-
IUT B POJU JUMUTHUPYIOIIET0 (paKkTopa, U BOSHUKAET
MOTPEeOHOCTh B YCKOPEHUU PEeaKIIUil BTOPOI T'PYMIIBI
IJS TOro, UTOOBI IepBbIe IPOUCXONUJIU 6e3 OorpaHuU-
YeHUH.

B pesynbTaTe doTocmHTE3za 00pas3yeTcs IPUMEPHO
150 Mapa TOHH OPraHWMYECKOr'o BeIlecTBa W IPUOJIU-
suteqbHO 200 MJIpPA TOHH KHCJIOPOAA €KerogHO0. JTOT
mpoiiecc obecmeuymBaeT KPYyroBOPOT yriepona B Oumo-
chepe, He maBasd HAKAIJIMBATHLCA YTJIEKUCJIOMY Tasy
U IIPEenATCTBYS TeM CAMBIM BOSHHKHOBEHHUIO ITaPHU-
KoBoro adderra u neperpesy demuu. Obpasyoliuecs
B pesyiabTaTe (hOTOCHMHTE3a OpPraHUYEecKMe BeIecTBa
He PaCXOAYIOTCSA APYTMMU OPTaHU3MaMU IIOJHOCTHIO,
3HAUUTEJbHAs MX YaCTh B TeUeHHE MUJIJINOHOB JIET
oOpasoBaJjia 3ajIe’KM MOJIeBHBIX MCKOIIAeMbIX (KaMeH-
HOTO M Oyporo yris, Hedru). VI3 Kucjoposa mom Aei-
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XemocuHTes @ 82 @ 84

CTBUEM JJEKTPUUYECKUX paspsamoB obpasyeTcsa O30H,
KOTOPBIIA (POPMHUPYET O30HOBBLII 9KpaH, 3allUIIaio-
I Bce »KMBOe Ha 3eMJie OT I'yOUTEeIbHOTO NeiCTBUS
yIABTPa(UOJIEeTOBLIX JIyUei.

Hamr cooreuecTBeHHMK, BBIZAIOMIUICA (DHU3MOJIOT
pactreunii K. A. Tumupsases (1843—1920) masBan
posib GoTOCHMHTE3a «KOCMUYECKOM», IMOCKOJbKY OH
cBaseiBaeT 3emuo ¢ ComHiem (Kocmocom), obecie-
yuBasg IPUTOK DHEPTrUU Ha ILJIaHeTY.

XemocuHTes

XeMOCHHTEe3 — 5TO IIPOIleCC CUHTe3a OpraHmye-
CKHX COEIMHEHUN 3a CUeT XMMUUYECKON dHEePTruu Heop-
raHNYeCKUX COeIUHEHUil. ITOT IIPOIlecC OBLT OTKPBIT
BeImaromumcs pycckum yuenbiM C. H. Bunorpaackum
B 1887 roxay.

K rpynme xemMoCWHTETHKOB (XeMOTPOdOB) OTHO-
CATCSA B OCHOBHOM OaxkTepuu: HUTPUPUIIUPYIOIINE,
cepobaxTepun, sxesesobaktepun u Ap. OHU HCIOJb-
3YIOT 9HEPTUI0 OKUCJEHUS COeAWHEHUH asoTa, Cephl,
MOHOB ’KeJjie3a COOTBETCTBEHHO. IIpm sToM momHOpOM
5JeKTPOHOB BBICTYyIIaeT He BOJA, a APyrue HeOpTraHU’-
YyecKue BeIecTBa.

Tak, HUTPUPUITUPYIOITUE GAKTEPUU OKUCISIIOT 00-
Pa3oBaHHBI M3 aTMOC(EPHOTr0 a3oTa a30T(PMUKCUPYIO-
muMu 6aKTEepUAME aMMHUAaK 10 HUTPUTOB U HUTPATOB:

2NH, + 30, - 2HNO, + 2H,0 + 663 k]I,
2HNO, + 0, —> 2HNO, + 192 ®]lx.

CepobaKTepun OKMCJAKT CEPOBOLOPOL IO CEPHI,
a B HEKOTOPBIX CAyYasiX — M OO CEPHOM KUCIOTHI:

H,S + 0, > 2H,0 + 2S + 272 x]lx,
2S + 30, + H,0 - H,S0, + 483 xl[x.
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KenezobaKkTepunu OKUCISIOT COJIU JKejesa:
4FeCO, + O, + 6H,0 — 4Fe(OH), + 4CO,T + 324 x[[.

Bomoponubie 6akTepuu CIOCOOHBI OKUCJIATEH MOJIE-
KYJISIPHBIA BOJOPOI:
2H, + 0, > 2H,0 + 235 wJlx.

WcrouHvKoM yriepona AJSA CHUHTe3a OpraHuue-
CKUX COeMMHEHUI Y BceX aBTOTPOMHBIX OaKTepuil BhI-
CTyIIaeT YrJIeKUCJIbIN ras.

XemocuHTe3UpymwoIlue dakTepuu Haubojee 3HAUU-
TeJbHYIO POJIb UTPAIOT B OMOTEOXMMUYECKUX ITUKJIAX
XUMUUYECKUX BJIEMEHTOB B Omocdepe, Tak Kak B IPO-
Imecce MX JKUSHEAEATEIbHOCTU O0pPa30BAJINCH 3AJIEKU
MHOTHX TOJIE3HBIX MCKONaeMbIX. Kpome TOTrO, OHU
SABJSIOTCS UCTOUHMKAMU OPTaHUYECKOTO BeIecTBa Ha
ILJIaHeTe, TO eCTh MPOAYIIeHTaMu, a TaK:Ke [esaioT J0-
CTYITHBIM I[€JIbIH PSS HEOPraHMYEeCKUX BEIIeCTB U IJIS
pacTeHuii, U AJA IPYTUX OPTaHU3MOB.

FeHeTYecKkun Kop,

CTpyKTYypHOU equHUIE! HACJIEICTBEHHON WHMOP-
MaIuy ABJSAETCA TeH.

HacnencrBennas wHOpManusa OpPraHU3MOB 3a-
mudposana B JIHK B Bume ompeneieHHBIX COUETAHUI
HYKJEOTUAO0B U UX II0CJIeNOBATEJIbHOCTU — 2eHemu-
yecrkozo koda. Ero cBoiicTBaMU SBJIAIOTCA TPUILIET-
HOCTBb, CHEIU(PUUHOCTh, YHUBEPCAJIbHOCTb, M30BITOU-
HOCTH U HellepeKphIBaeMOCTh. KpoMe TOro, B reHeTu-
YeCKOM KOJleé OTCYTCTBYIOT 3HAKU IIPEeNrHaHUA.

Kaxxknaa amwuHOKMcyoTra 3sakomupoBana B J[IHEK
TpeMsA HYKJEOTUAAMU — MPUNJIEMOM, HaIPUMep Me-
TUOHUH 3akomupoBaH Tpuiierom TAII, To ecTs Kox
rpuiiered. C OIpPyroir CTOPOHBI, KaMKABIA TPUILIET
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Pennukauyma OHK @ 82 @ 84

KOAUPYeT TOJLKO ONHY aMHHOKICJOTY, B UeM 3a-
KJIIOUAETCSA ero CIeru(PUUHOCTD, UJIN OJHO3HAUHOCTD.
TeHeTnueckuii Koj yHHBepCAJIeH IJs BCEX MKUBBIX
OpTraHm3MOB, TO €CTh HACJEeACTBEHHAs WMHMOpPMAaIUA
0 OesKax 4yeyioBeKa MOKET CUMTBIBATHCA OaKTepUAMU
u HAo0OpPOT. ITO CBUAETEILCTBYET O €qUHCTBE IIPOYC-
XOMKIeHusA opraHmueckoro mupa. OgHaxko 64 KomOu-
HaIluAM HYKJIEOTHUJOB II0 TPU COOTBETCTBYET TOJBLKO
20 aMHUHOKHCJIOT, BCJEACTBHUE Uero OJHY aMHUHOKUC-
JIOTY MOKET KOOUPOBATh 2—6 TPUILIETOB, TO €CTh Ie-
HeTUYEeCKUI KOoJ M30LITOUEH, MU BBIPOKIEH.

Penankauna QHK

IHK mpexacraBasger cob0il ABYXIIEIIOYEUHBIH OMO-
oJITMepP, MOHOMEpPaMH’ KOTOPOTO ABJISIIOTCA HYKJe-
orunbl. IIpomecc yaBoenusa [HK mpoucxomut no-
JAYKOHCEPEBAMUBHbIM  CNOCOOOM:
moserkyyaa JHK pacnneraercs,
M Ha KaKIOM mu3 Ielell CHUHTe-
3UpyeTca HOBasA Ilellb MO MPUH-
OUITy KOMILJIeMeHTapHocTu. IIpo-
Iecc CaMOBOCIIPOM3BEIEHUA MO-
aexkynael JTHK, obGecmeumBaromiui
TOYHOE KOIIMPOBaHUE  HAaCJe[H-
CTBEHHOW wuH(popManIum u mepe-
Iady ee M3 IOKOJIEHUS B IIOKOJe-
HUEe, Ha3bIBAeTCA penaukayuell.
B pesyabraTe pemauramuu odpa-
3yI0TCA [OBe aOCOJIIOTHO TOYHBIE
KONUM MATEePUHCKON MOJIEeKYJIbI ras TTHK:
THE, Ra)R/i[aH 13 KOTOPBIX Heu- 1 — varepuncxas
CeT II0 OJIHOI KOINU MAaTePUHCKON eTs;

(puc. 35). 2 — mouepHAA LIENb

Puc. 35. Peniuka-
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EE Knetka Kak 6uonornyeckasn cucrema
OmubKM B IIpPOIecce PeIINKAIINY BO3HUKAIOT
KpaliHe pegKo, OSHAKO €CJU OHM U IIPOMCXOLAT, TO
oueHb ObICTPO ycTpaHsaioTed Kak [[HK-monmnmepasamu,
TaK U CIeIUaJbHBIMU (PepMeHTaMU penapauyuu, mo-
CKOJBbKY JIt00as oIIMOKa B IIOCJIEIOBATEILHOCTU HY-
KJIEOTHUIOB MOJKET IPUBECTH K HeoOpaTHMOMY K3Me-
HEHUIO CTPYKTYPHI U (PYHKIIUII OeJKa M, B KOHEUHOM
UTOre, HeOJIArOmPUITHO CKa3aThbCA Ha JKIM3HECI0COo0-
HOCTU HOBOH KJIETKH WJIU Jaske 0COOU’.

BbunocuHTes 6enka

B GuocuHTes3e OesiKa BBILEJAAIOT ABA OCHOBHBIX 9Ta-
ma: TPAHCKPHUIIIIUIO U TPAHCIAIUIO.

Tpanckpunius — 3To OrocuuTed MoseKya uPHK
Ha cooTBeTcTByOINUX yyacTtkax JJHK (puc. 36).

TpaHCKPUOIUA TPOUCXOAUT TOJbKO Ha ONHON Iie-
nu [ITHK, xoropasa HaswiBaetrca kodupyoouieil, B OTINA-
yue OT APYroMl — Hekodupyioweil, uiu Ko00zeHHOIl.

OGecmeunBaeT IIPOIECC IIePeUChIBAHNSA CIIeINAb-
HeIll pepmerT PHEK-monnmepasa, KOTOPBI IOA0OMpAaeT
"HykJaeotunsl PHK mo mpus-
Uy KOMILIEeMEeHTapPHOCTH.

CunuTesupoBaHHLIE B IIPO-
1mecce TPAHCKPUIIIIUU B AIpe

ST mosiekynbel uPHK moxkumaior
ATTIITIT X
NEEERN Yo ero uyepes3 dnepHbI€ IIOPHbI,

TA“FAHH»«/I//’/'«% Qp& a MUTOXOHIPUAJIbHBIE U IIJIa-
</

TTHE ’»Q; /‘/’Q, % crupmee wPHK ocramores

G,/ BHYTpPU opraHouzos. Ilocie

Puc. 36. Tpauckpunnusa

TPAHCKPUILUYA IITPOUCXOJUT
IpoIecC AaKTUBAIMK AaMU-
HOKMCJIOT, B XOJe KOTOPOI'O
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BbunocuHTes 6enka @ 82 @ 84

AMUHOKHWCJIOTA TPUCOETNHAECTCA K COOTBETCTBYIOIIEH
csobomuoit TPHK.

Tpancasanua — 5TO0 OMOCHHTE3 MOJUIEITUIHON
mernu Ha MmoJsiekysne nPHEK, mpu KoTopoM TpPOMCXOIUT
epeBoJ reHeTUUeCcKOoil MH(MOPMAIIUK B IIOCJIEI0BATE I b-
HOCTh aMHHOKUCJIOT IIOJUIIENTUAHOI 1ernu (puc. 37).

Bropoii sTan cuHTe3a OeJKa dale BCEro IIPOUCXO-
IUT B IIUTOILIa3dMe, HaIrpuMep Ha miepoxosBatoit JIIC.
1 ero mpoTeKaHUs HeOOXOAUMBI HajJIuume pudocoM,
aktuBanusa TPHE, B xome KOTOpo#i OHM IIPUCOEIMHS-
IOT COOTBETCTBYIOII€ AMUHOKMUCJOTBI, IIPUCYTCTBUE
noHoB Mg®", a TakKe ONTHMAaJbHBIE YCJIOBUA CPEIBI
(remneparypa, pH, naBnenue u T. 1.).

A Havaja TpaHCKPUIIUU (MHUIIHUAIINK) K MO-
aexyyae uPHK mpucoemuuserca majgas cy0ObeanmHUIIA
pubocoMbI, a 3aTeM II0 IPUHIIUIY KOMILJIEeMEeHTapHO-
ctu K mepsomy KomoHy AVYI moxbupaercsa TPHE, He-
cylliass aMUHOKHUCJIOTY METUOHUH. JIUIIIbL OCJIe 3TOTO
nopucoeguHsAeTcsa OoJbllasd CyObeqUHHNIIA PHOOCOMEI.
B mnpemenax coOpaHHO pPubOCOMBI OKAa3bIBAIOTCS
nBa xomoHa nPHK, mepBbIfl M3 KOTOPBIX VoKe 3aHAT.
K cocemmeMy ¢ HUM KOZOHY IIPHCOEIUHSIETCS BTOPAs
TPHEK, Tak:ke Hecyliasd aMUHOKUCJIOTY, IIOCJE Uero
MeKJIy OCTATKaMH aMHHOKUC-

JIOT C TOMOIINbI0O (PePMEeHTOB / \

obpasyeTcsa HeNTHAHAA CBA3b. AYITIIVAYITAI[I[IT

Korma pubocoma mepenBura- I TA VAT

erca Ha omuH KojoH uPHE, * *
nepBaa u3 TPHK, ocBoGogus-

miasica OT AaMHHOKMCJIOTHI, @ @
BO3BpAIllaeTcs B IIUTOIJIAZMY

3a CJeaymolneil aMWHOKMCJIIO- @

TOIi, a hparMeHT OymyIIei IIo-

JUMENITUIHON Ilenu KakK Obl Puc. 37. Tpancnauus
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EEI KneTtka Kak 6uonornyeckas cuctema

moBucaetr Ha ocraBireiica TPHK. K HoBOMY KOmomy,
OKasaBIlleMyCcs B IIpeaesax PuOOCOMBI, ITPUCOEIUHSI-
ercsa caenyiomasa TPHE, mpoiecc moBropsaercs, u 1miar
3a IIaroM IOJUIIENTUIHAA IeNb YIJUHIETCSI, TO €CTh
IIPOUCXOMUT €€ IJOH2AUUS.

OrkoHuaHMe cuHTe3a Oesnka (mepmurnayus) TPoOUcC-
XOOUT, KaK ToiabKo B moJjgekyjae mPHK BcrperuTcs
cuenuduuecKas II0CJIEI0BATEJIbHOCTh HYKJIEOTHUIOB,
KoTopas He KOOUPYeT aMHHOKMCJIOTY (CTOH-KOIOH).
ITocie sToro pmbocoma, mPHK wu momumenTumHas
IeIlb Pas3fesAaioTcs, a BHOBb CUHTE3MPOBAHHBIN 00K
mpuobpeTaeT COOTBETCTBYIOIIYIO CTPYKTYPY W TPAamC-
HOPTUPYETCA B Ty YacTh KJETKHU, I'le OH OyJIeT BbI-
HOJIHATL CBOU (DYHKI[WMN.

TpaHcaAnuA ABJISIETCS BeCbMa dHEProeMKHM IIPO-
1[ecCcoM, IIOCKOJIbKY Ha IIPUCOeNUHEHNe OJHON aMUHO-
kuciaorel K TPHK pacxomyercss sHepruss OmHOH MO-
Jdexyabpl AT®, elle HECKOJbKO HCIOJB3YIOTCA JIs
OpoaBu:KeHUusT pubocomMbl mo moJexyae nPHE.

Pennukanua [[THK u cuaTe3 6eIKa B KJIETKE IIPOTe-
KaloT 10 NPUHYUNY MAMPULHO20 CUHMe3d, TTOCKOJIb-
Ky HOBBI€ MOJIEKYJIbI HYKJEUHOBBIX KHCJIOT U OEJIKOB
CUHTE3UPYIOTCA B COOTBETCTBUU C IPOTPAMMOM, 3aJI0-
JKeHHOHM B CTPYKType paHee CYII[eCTBOBABIINX MOJeE-
KyJa Tex e HykJenmHOBBIX KucioT ([JTHK uau PHE).

MKN3HEeHHDbIN LKA KNeTKn

KieTku He BOBHMKAIOT Ka'KIbIA pas3 3aHOBO, OHU
00pas3yioTca TOJABKO B pe3yJabTaTe AeJIeHUs MaTepPUH-
cKkux KJeToK. Ilocye pasmeseHus JOUYepPHUM KJIETKAM
TpebyeTcss HEKOTOpPoe BpeMs AJid (G OpPMUPOBAHUSA OpP-
TaHOUJOB W NPUOOPETEeHUsT COOTBETCTBYIOIIEH CTPYK-
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MN3HEHHDbIN LMK KNeTKn @ 82 e 84

TyphI, KoTOpas obecreunsia ObI BBHITIOJITHEHUWE OIIpese-
JeHHOH (pyHKIUU.

IIpome:kyTOK BpeMeHU OT IIOABJIEHUS KJIETKH
B pe3yJabTaTe JeJeHUs [0 ee pasfiesieHus UIN I'rudesin
HA3bIBAETCA HCUSHEHHbLM UUKAOM KJIeMKU.

Y syKapruoTUUYeCKnX KJIETOK KU3HEHHBIA IMTUKJI JIe-
JUTCS Ha IBEe OCHOBHBIE CTaAWM: MHTEPHA3y U MUTO3.

Hutepdaza — 5TO TIPOMEKYTOK BPEMEHU B KU3-
HEHHOM ITUKJIe, B KOTOPLI KJeTKa He AeJUTCSI U HOp-
MaJIbHO (pyHKIHOHUpPYyeT. MHuTepdasa geaurcsa Ha TPU
nepuoga: G-, S- u G,-nepuonsr.

G,-nepuod (IpeCUHTETUUECKUH, IOCTMUTOTUYE-
CKHUII) — OTO Iepuoj pocTa U pPasBUTUA KJIETKH,
B KOTOPBIHA HMpouCXoauT akTuBHLINA cuuaTed PHK, Gei-
KOB U IPYTHX BEIECTB, HEOOXOMMMBIX IJIA IIOJHOTO
JKu3HeoOecIeueHsI BHOBb 0OpasoBaBIlleiicsd KJETKH.
K KoHIy sToro mepmoga KJeTKa MOKeT HAadyaTb I'OTO-
BUThCA K yaBoenuio [[HK.

B S-nepuode (cuHTETHYECKOM) IIPOUCXOIUT CaM
nporecc permtukanuun [JTHK. Ognaxo o6pasoBaBIIinecs
mousiekynbl [JTHK He pacxoasaTca IOJHOCTBIO, a OCTa-
IOTCSI CKPeILIEHHLIMM B I[eHTPOMEpe, XM B Hauaje Je-
JeHUs XpoMocoMa nmeeT X-00pasHblil Bug. ['eHermue-
ckada popmysa KiaeTKu nocJe yapoerausa [ITHK — 2n4c.

G, nepuod (IIOCTCUHTETUYECKHUN, IPEMUTOTHYE-
CKUI) XapaKTepudyeTcs WHTEHCUBHBLIM CUHTE30M
PHEK, GenxoB u AT®, HeoOXOAMMBIX IJs IIpoIlecca
IeJleHns KJIeTKH, a TaK)Ke pasaesieHrueM I[eHTPHOJel,
MUTOXOHIpUHN 1 miaactuj. 1o KoHa nHTep@dasbl Xpo-
MaTUH W SAPBIIIKO OCTAIOTCA XOPOINO PasiIuUYUMBbI-
MU, II€JOCTHOCTDL SAePHOM 000JOUKM He HapyIllaeTcs,
a OpraHoOMWIbLI HEe U3MEHSIIOTCA.

IIpomomxurenbHOoCTs MHTEP(GA3LI B KJIETKAX pac-
TeHUI U JKUBOTHLIX cocTaBasdeT B cpenaeM 10—20 ua-
COB, TOIJa KaK MHTO3 3aHHMaeT OKoJo 1—2 uyacos.
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E,El KneTtka Kak 6uonornyeckas cuctema

Hexkoroprle KJIE€TKM CO BpeMeHEM INepecTaroT Je-
JIUTBCA ¥ TOTWOAIOT, YTO MOXKET OBITH CBA3AHO C 3a-
BEPIIIEHNEM BBLIIOJHEHUS OIpeAeJeHHBIX (GyHKIU,
Kak B cJydae KJIETOK JIUAEpMUCA KOXKU U KJIETOK
KPOBU WJU C IMOBPEXKJIEHWEM JTUX KJETOK (akTopa-
MU OKPYIKaWIIeil cpeibl, B YaCTHOCTU BO30OYIUTEJIA-
Mu OojesHeii. 'eHeTHMUecKM 3amporpaMMHPOBaHHAM
CMEepPTh KJIETKUW Ha3bIBAETCA ANONMO30M, TOTAA KaK
caydaiiHad rubesb — HeKpo30M.

MwuTo3

Mwuto3 — cmoco6 HeImpAMOTO AeJieHUS coMaTuue-
CKHUX KJIETOK.

OH penuTcsA Ha 4YeThIpe OCHOBHBIE (ha3bl: IIPO-
dasy, merapasy, amadasy u Teaodasy (puc. 38).
IIpogpaza — waubojee AJUTENbHAS CTAAUS MUTO-
3a, B IIpollecce KOTOPOM IIPOMCXOIUT KOHAEHCAIIUS
XpoMaTuHa, B pPea3yJbTaTe UYero CTAHOBATCA BUMHBI
X-00pas3Hble XPOMOCOMBI, COCTOSAIINE W3 IBYX XpPO-
matun (mouepHux xpomocoMm). IIpu sTomM wmcuesaer
SAPBIIITKO, IIEHTPUOJHN PACXOAATCS K IIOJIOCaM KJeT-
KM, ¥ HauumHaeT Q(QOPMHUPOBATHCA axXpPOMaTHUHOBOE
BepeTeHO (BepeTeHO [eJIeHuA) M3 MUKPOTPYyOOUeK.

Y
" @
o
B B r i
IIpodasa Meradasa Anadasza Tenodasa

Puc. 38. Muros
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MwuTo3 @ 82 e 84

B xomme mpodaswel amepHad o00JIOUKa paclamaeTca
Ha OTIeJIbHbIe MYy3LIPbKU.

B memagase xpomMocoMBbI BBICTPAMBAIOTCS IO DK-
BaTOPY KJETKU CBOMMU IIeHTPOMEPaMM, K KOTOPBIM
OIPUKPEIIAIOTCA MUKPOTPYOOUKM IIOJHOCTBIO c(Oop-
MHPOBAaHHOTO BepeTeHa mAejeHusA. Ha sToii craguu
leJIeHUs XPOMOCOMBI HamboJiee YIIJIOTHEHBI U MMEIOT
XapaKkTepHyo GopMy, YTO MO3BOJISIET U3YUYUTh Kapuo-
THII.

B anagase xpomocomMbl paciienasioTcsa B IEHTPO-
Mepax U XPOMATHUIALI PACXOAATCA K IIOJIOCAM KJIEeT-
KM, pacTaruBaeMble MUKPOTpyOoukamu. Pacmpeme-
JeHNe XPOMATHUM MOJIXKHO OBITH abCOJIIOTHO PaBHBIM,
MOCKOJIbKY MMEHHO 3TOT IIpoIlecc obecmeuunBaeT IIOJ-
Iep;KaHMe ITOCTOAHCTBA UYMCJIA XPOMOCOM B KJETKAaX
oprammaMa.

Ha cragum menogasv. mouepHHE XPOMOCOMBI CO-
OuparoTcsa Ha IIOJI0CaX, AECIUPAIU3YIOTCSI, BOKPYT
HUX U3 NY3LIPbKOB (POPMUPYIOTCA sAmepHbIe 000J0U-
KM, a BO BHOBL 00PA30BaBIIUXCA SAPAX BOSHUKAIOT
AIPBINIKA.

ITocne nmeneHus sigpa HIPOUCXOAUT JeJieHUE ITH-
TOIJIA3MBI — YUMOKUHE3, B XOAe KOTOPOTO HOJIIKHO
npousoiiTu 6oJiee MM MeHee PABHOMEPHOEe pacipeje-
JeHUe BCeX OPTaHOUIO0B MATEPUHCKOU KJETKMU.

Takum o0pas3oM, B pesyJbTaTe MUTO3a W3 OMHOI
MaTepUHCKOI KJIeTKU o0pasyeTcs ABe JOUePHUe, KarK-
Ias U3 KOTOPBIX ABJSETCS MeHeTHUYecKOoll Komueil Ma-
TePUHCKOM.

B GosbHBIX, TTOBPEKIEHHBIX, CTAPEIOIINX KJIETKAX
U CHeIraJUu3WPOBAHHBIX TKAHAX OPraHU3Ma MOKeT
MIPOUCXOAUTHh HECKOJbKO HHOI IIpoIlecc AeeHUsS —
aMuTO3. AMumo3om HA3BLIBAIOT IPAMOE JejIeHre dyKa-
PUOTHUUYECKUX KJIETOK, IIPU KOTOPOM HE IIPOUCXOMUT
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IEE' KneTtka Kak 6uonornyeckas cuctema

00pas3oBaHUA T€eHETUUYECKU PAaBHOIIEHHBIX KJIETOK, TaK
Kak KJIETOUHbIE KOMIIOHEHTHI pacIpenessaioTcsa He-
paBHOMepHO. OH BCTpeuaeTcs Y PAaCTeHUI B 9HAOCIIED-
Me, a Y JKUBOTHBIX — B IEUEHH, XPAIIAX 1 POTOBUILE
rJjasa.

B pesyibTaTe MuTO3a IIPOUCXOAUT PaBHOMEDPHOE
pacmpefiejieHrie HACJeACTBEHHOI'0 MaTepuajga MeXKIY
IOUEPHUMH KJETKAMH — TOYHBIMHU KOMUAMU MaTe-
puHcKoii. Bes MuTo3a ObLIO OB HEBO3MOMKHBIM CYIIe-
CTBOBaHIE U POCT MHOT'OKJIETOUHBIX OPTaHU3MOB, Pas-
BUBAIOIUXCA M3 €IUHCTBEHHOM KJETKH — B3UTOTHI,
IIOCKOJIbKY BCe KJETKU TAaKUX OPTaHU3MOB MJOJIMKHBI
colep:KaTh OAUHAKOBYIO FreHeTUUEeCKYI0 HH(pOPMAIIHIO.

Meino3

Meiio3 — 9TO CII0CO0 HEIPSIMOIO JeJIeHUS IIepPBUY-
HBIX TOJIOBBIX KJIETOK (2n4c), B pe3yjabTaTe KOTOPOTO
oOpasyioTca ramiaougHble KiaeTku (1nlc), gare Bcero
TIOJIOBBIE.

B orimume ot MmuTo3a, Meiio03 COCTOUT U3 ABYX IIO-
CJIEJIOBATEJbHBIX JAEJIEHUN KJIETKU, KaXKIOMY U3 KOTO-
pBIX IpexaiiecTByeT umHTepdasa (puc. 39). Ilepsoe me-
JeHne meiiosa (meito3 1) HaswIiBaeTcsa pedyKyUOHHbLM,
Tak KaK IIPU 5TOM KOJHMYECTBO XPOMOCOM YMEHBIIIAET-
cd BABOe, a BTopoe menenue (Mmeiios II) — sxeauuoH-
HblM, TaK KaK B ero mpoliecce KOJUUECTBO XPOMOCOM
COXPAaHAETCA.

Hnumepgasza I nporekaer mogob6HO nHTEP(dase Mu-
To3a. Meiio3 I genutca Ha ueThipe (assel: mpodasy I,
metadasy I, anadasy I u temodasy I. B npogase I
MIPOUCXOIAT ABA BaKHEUWIIIMX IIpoIlecca — KOHBIOTA-
musa U KpoccuHroBep. Kowslozauus — dTO IpoIllecc
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Meiio3 @ 8 e 8

CJIUSAHUS TOMOJOTUMYHBIX (IaPHBIX) XPOMOCOM IIO BCeit
nauue. O0pasoBasIinecsa B IIpolilecce KOHBIOTAIINH IIa-
PBI XPOMOCOM COXPAHAIOTCA OO0 KOHIIa Meradassl 1.
Kpoccurnzogep — B3auMHBI 00MEH TOMOJIOTUUHBI-
MU YYacTKaM! T'OMOJIOTMUYHBLIX XpomocoMm (puc. 40).
B pesynbTare KpoccumHTrOBEpa XpPOMOCOMBI, OJIYYEH-
HbIe OPTaHU3MOM OT O00OMX POAUTEJeil, IPUoOpPeTaIoT
HOBbI€ KOMOMHAIIUN I'€HOB, YTO O0YCJIOBJIMBAET IIOSIB-
JeHue TeHeTUUYeCKU Pa3HOOOpPAa3HOTr0 IIOTOMCTBA.

B
7 7

npodasa I
meradasza I aHadasza I Tesiodasa 1

(Dl sl
(DS oS Bl

npodasa II wmeradasa II amadasa II Tenodasa II

Puc. 39. Meiios
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E,El KneTtka Kak 6uonornyeckas cuctema

B kownre npodgassr I, kak u B mpogase mutosa, mc-
ye3aeT SAAPBINIKO, IIEHTPUOJNN PACXOAATCA K IIOJIOCAM
KJIeTKHU, a AgepHas o00JI0UKa paciiazaeTrcs.

U V) U

Puc. 40. Kpoccunrosep

B memagase I mapsl XpoMOCOM BBICTPaMBAIOTCH
IO SKBATOPY KJIETKU, K MX IIeHTpOMepaM IIPUKpeI-
JSI0TCA MUKPOTPYOOUKM BepeTeHa AeaeHusd.

B anagase I xk momrocam pacxomAaTcA Ilejible TOMO-
JIOTUYHBIE XPOMOCOMBI, COCTOAIINE N3 ABYX XPOMATII.

B menogase I BOKPYT CKOILJIEHUH XPOMOCOM Yy IIO-
JIIOCOB KJETKHU 00pasyoTcs smepHble 000JI0UKM, (op-
MUPYIOTCS AIPBINTKA.

I[umoxunes I obOecmeumBaeT pasiejeHUe IIUTO-
IJIa3M JOUYEePHUX KJETOK.

O6pasoBaBIIuecs B pesyJjbTaTe Meiosa I mouepHue
kiaeTku (1n2¢) reHeTUYECKU PA3HOPOIHBI, ITOCKOJIBKY
WX XPOMOCOMBI, CIYUYaHBIM 00pa3oM pPa30IeIInecs
K TOoJIfocaM KJIETKHU, COAep’KaT HeOAMHAKOBbIE T'€HBI.

Humepgpasza 1l (uHTEepKUHE3) OUEHb KOPOTKAad,
Tak Kak B Hell He mpoucxoaut yasoenus [THK, To
3IeChb OTCYTCTBYeT S-II€PUOI.
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Meinos @ 82 e 84

Meiios 11 Tak:xe meauTcs Ha yeThIpe Pasbl: mpoda-
3y II, meradasy II, anadasy II u temodasy II. B npo-
¢asze 11 mpoTeKaloOT Te Ke IPOoIeCcChl, UTO U B Irpodase I,
3a UCKJIOUEeHNEeM KOH'BIOTallul M KPOCCHUHTOBepa.

B memadgasze I xpoMmocoMBbI paciiojiararoTcsa BAOJIb
SKBaTOPAa KJIETKU.

B anagase I xpoMocomMbl PACIIEILIAIOTCS B IIEHTPO-
Mepax U K IIOJIFOCAM PaCTATUBAIOTCS yiKe XPOMAaTH/IbI.

B menogase II BOKpPYT CKOILIEHUN AOYEPHUX XPO-
MOCOM (POPMUPYIOTCS SmepHbIe 000JI0UKU U SAIPBIIIKH.

Ilocnie uyumoxunesa II remermueckas QopmyJa
BCeX UeThIpexX JOUYepHUX KJaeTok — lnlc, ogHAKO BCe
OHM WMEIOT Pas3JIMYHBbIN Ha0Op TI'€HOB, YTO SBJIAETCS
pe3yabTaTOM KPOCCHHIOBepa U CJIyYalHOro coueTa-
HUSI XPOMOCOM MATEPUHCKOTO U OTI[OBCKOTO OPTaHuU3-
MOB B JOUEPHHUX KJIETKAaX.

Meiios obecmmeunBaeT MOCTOSHCTBO KapUOTHUIIA IIPU
IIOJIOBOM Pa3MHOKEHUHM, TaK KaK yMeHbLIIIaeT BIBOE
HAOOP XPOMOCOM TIepen MOJIOBLIM pPa3MHOMKEHUHEM,
KOTOPBI 3aTeM BOCCTAHABJIMBAEeTCI B pPe3yabTaTe
oImIomoTBOpeHus. Kpome TOoro, Meiio3 IPUBOIUT K IIO-
SABJIEHUIO HOBBIX KOMOMHAIIUI POAUTENIHBCKUX T'€HOB
6saromapsa KPOCCUHTOBEPY U CAYUAMHOMY COUETAHUIO
XPOMOCOM B OUEPHUX KJIETKaX.
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JKCIMPECC-KOHTPOIJ1b

Kaxkoe um3 yTBep:KIeHUII SBISETCA IIOJOKEHUEM

KJIETOUHOI Teopuu?

1) mporkapuoTuuecKkue KJIETKU OTJINYAIOTCA OT
9YKAPUOTUUECKUX OTCYTCTBHEM O(MOPMJIEHHOTO
anpa

2) KJIeTKu TpuOOB OTJIMUYAIOTCA OT KJETOK pacre-
HUHA OTCYTCTBUEM ILIACTUL

3) sykapuoTUUecKMNe KJIEeTKU OTAeJEeHBI OT OKPY-
JKaIed cpeabl KJIETOUHOU CTEeHKOM

4) KJIeTKU BCeX JKUBBIX OPTaHU3MOB CXOIHBI IIO
XUMUYECKOMY COCTaBY, CTPOCHUIO U (PYHKIIUAM

BribepuTe mpaBUIbHYIO IIOCIEI0BATEILHOCTDL YPOB-

Heli OpraHM3aIluU KUBOII MAaTepUH OT HUBIIEro

K BBICIIIEMY.

1) KieTka, TKaHb, OpPraH, CUCTeMa OPraHOB, Opra-
HMU3M, MOIYJIAINA, COOOIEeCTBO, YKOCHUCTEMA

2) opranmsaM, CHUCTeMa OPraHoOB, TKaHb, IIOIYJd-
U, OpraH, COOOIIeCTBO, KJIETKa, dKOCHUCTEeMAa

3) sKocucTemMa, MONYJIAINs, CHCTeMa OpPraHoB,
KJIeTKa, COO0IlecTBO, OpraH, OpraHu3M, TKaHb

4) sKocucTemMa, KJETKAa, TKaHb, OPraHU3M, CHCTE-
Ma OpraHOB, OpraH, COOOIIEeCTBO

IIpu paciienyieHnny Kakux cBsaseit B mosiekyiae ATD
BBIZIEJISAETCA 3HAUUTEJNbHOEe KOJIMYEeCTBO SHepPrum?
1) IITUKO3UIHBIX 3) BOIOPOITHBIX

2) pochonusupHBIX  4) TIEeNTUIHBIX

DyHKIUN KaKOU MOJIeKYJbI MOYKHO CPaBHUTH
¢ QYHKIIMAMYU KECTKOT0 AUCKA KOMIbioTepa?

1) xkepaTuHa 3) TJIIOKO3EBI

2) xoJyecTepuHa 4) 1HK
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JKCnpecc-KOHTPOJIb

5.

IIpucyrcrBue Kaxoro Kjacca 6eJIKOB obecrieunBaeT
BBICOKYIO CKOPOCTH ITPEBPAIIeHU BEIIEeCTB B KJIET-
Kax?

1) XpoMOIIPOTEeHOB 3) COKpaTUTEJIbHBIX OEJIKOB
2) TIMKOIPOTENHOB 4) pepmeHTOB

Kaxoit Bug MmeMOpaHHOTO TPAHCIIOPTA MCIIOJIb3YeT-
cA mpu mepeHoce B KiaeTKy sranosa (C,H,OH)?

1) mpocras nupdysusa

2) obseruennas nudPysusa

3) ocmoc

4) TUHOIIUTO3

Yro mpons3oiifeT, ecau spUTPOIIUTHI KPOBU UeJIOBEKa
TIOMEeCTUTE B 1 % -HbBII pacTBOP XJIOPUAA HATPUA?

1) nasmosrus

2) HabyxaHue U Pa3pbiB KJIETOK

3) cMopIuBaHUE KJIETOK

4) usmenenuii He OymeT

CxomcTBO (DOTOCHMHTE3a W ABIXAHUA 3aKJII0YAeTCH
B TOM, UTO B XOJ/ie 9TUX ITPOI[ECCOB

1) cuHTe3UpyeTCs TIIIOKO03a

2) seigensatorea H,0 u CO,

3) obpasyerca ATD

4) pacmienaserca ATD

Kaxum mpormeccom B HanOOJBINIEH CTEIIEHU MOKET

OBITH OOYCJIOBJIEHO HAaKOILJIEHWE OMIpeIeIeHHOTO

Oeska B KJeTKe?

1) yBesiuueHEM CKOPOCTH PEeaKIUil MaTPUUYHOTO
CUHTEe3a

2) popMUPOBAHMEM HOBBIX AAEPHBIX IIOP U YCHUJIe-
HueMm tpaHcnopta uPHK B nuToninasmy

3) yckopeuuem obopora TPHK B mutomniasme

4) npucoequuenreM K nPHK Heckonbkux pubocom

83




SKCMPECC-TTOMOLWHWK

MeToAbl NO3HAHUA XKNBOW NPUpPOAbI

METO/bl
HayuHbiii UcTopuruecknin
< HabniopeHwve MoHuTOopUHr
o DKCNepumeHT CpaBHUTeNIbHO-ONMCaTENbHbIN
(aHaTOomMO-MOopdonornyecknin
aHanms)
Ananus
pe3ynbraToB
CBeToBasA MUKpockonus =
QopmynupoBka
rmnores
JneKTPOHHasA MUKPOCKONNA [
- MopgenupoBaHue
Papnoastorpadusa =
BbiBepeHue
| 0bLKX 3aKOHO- OnddepeHumanbHoe
MEpPHOCTEN ueHTpudyruposaHue
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3KCI1peCC-n0MOI.IIHI/IK

3HaueHune MaKpO- 1 MUKpPO3JieMeHTOB

B OpraHnsame 4yeJjioBeka

BXO,D.VIT B COCTaB 6efIKoB 1 HYKNENHOBbIX

®ocdop » KMCNOT, yyacTByeT B GOPMMNPOBAHUM KOCTEN
1 3y6oB
Cepa Bxogut B cocTaB 6e/1KOB 11 HYKNENHOBbIX
P "| kmucnot
Hatpuni,
Xnop »| YuacTByeT B npoueccax BO30OyXAeHNA KNeToK
YuacTByeT B npoueccax BO3OyxaeHus Kie-
Kanui »{ TOK, paboTe GpepMeHTOB, yaep»KaH BOAbI
B KneTke
BxoguT B cOCTaB KNeTOUYHbIX CTEHOK pacTe-
KanbLuii HWIA, KOCTel, 3y60B, PAaKOBUH MOJUTIOCKOB;
"| HeobOxoVM ANA COKpaALLEHUA MbILLL, BHYTPU-
K/TeTOYHOrO ABUMKEHMA
. KoMnoHeHT xnopoduinna; yyacTByeT B GOCHH-
MarxHun >
Tese 6enka
Keneso KomnoHeHT remornobuHa; yyacTByeT B npoLec-
"1 cax gbIxaHus 1 GoTOCUHTE3A
me KOoMNOHEeHT ropMOHa NOAXKenyaouHON xene-
"] 3bl — MHCynuHa
Meno YuacTByeT B npoueccax ¢oTocuHTe3a
“| n gbixaHuA
KobanbTt » KomnoHeHT ButamunHa B,
Mon Heobxoaunm ona cMHTe3a ropMOHOB LNTO-
~| BMAOHOW enesbl
OTop »{ YuactByeT B OpMUPOBaHUM SManu 3y60B
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JKcnpecc-NOMOLHNK

Cxema MeM6paHHOro TpaHcnopTa

AKTUBHbIN

<
<

MaccuBHbIN

»
'

MpoTekaeT c 3aTpaTon
SHepPruu, OT MeHbLUEN KOH-
LeHTpauum K 6onbLuei

MpoTtekaeT 6e3 3aTpaThbl
SHeprum, ot 6osbLUe KOH-
LEeHTPaLUmM K MeHbLUen

Ocmoc (TpaHcnopT BoAbl)

MpocTas gnuddy3suns

O6neryeHHas auddysus

TpchnopT MeNIKNX YacTtuy

)

Mem6paHHbI TpaHCNOPT

v

TpaHcnopT Kpy

MHbIX YacTuLy

A

SHpoumMTO3

Y

JK30UMTO3

AKTBHbBIV npouecc
NornoLweHns BewecTs
KNeTKom

[Mpouecc BbiBegeHA
OCTaTKOB NULLM © BELLECTB
13 KNeTKK

®arounTo3s (TBepable
yacTuLbl)

MuHouMTO3 (pacTBOpPEH-
Hble BelllecTBa)

CBOIiCTBa reHeTNYeCKOro Koga

CBoncTBa

TPUMIETHOCTb

l_
l_

cneundUUHOCTb

—| YyH/BEPCaNIbHOCTb

M36bITOYHOCTb

HernepeKpbIBAEMOCTb
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3KCI1peCC-n0MOI.IIHIIIK

MocnepoBaTenbHOCTb OCHOBaHu B Tpunnetax AHK
1 Kogupyemble MU aMUHOKUCIOTbI

2-e OCHOBaHue
A r T |

AAA ATA ATA AUA A
®eH Tup Unc —
A | AAT AT ATT AUl r

Cep
AAT AlT ATT |Cron*| AUT |Cron*| T

Jlen
AAL AryY ATU | Cron*| AU | Tpn | U
rAA A r'TA r’UA A
Mnc —
rAT rrr rTr rur r
ol T Jlen Mpo Apr —
3 TAT T ITT ruT T
P [nH —
% rAL rry, rTy ruy 1l
o

o TAA TrA TTA TUA A
- AcH Cep —
TAT | Yine | TIT TTT TUr r

T Tpe
TAT T 17T TUT T
Jlns Apr —
TAU | Mer | T Ty Tud L
LAA LIrA LTA LUA A
Acn —
LIAT urr uTr uur r
1T Ban Ana mn —
LIAT urT urrT uuT T
My —
LAL uru ury uuy 1l

9MHERLdOHDO0 °-¢

* Cmon-ko0oH, 0603Haqaowull KoHey cuHme3sda nosiunenmudHoU yenu.
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JKcnpecc-NOMOLHNK

COKpaI.I.IEHI/ISI Ha3BaHW aMUHOKNCIOT

Ana — anaHuH ne — wn3onenuymH
Apr — apruHuH Jlen — nenumH
AcH — acnaparvH JIn3 — nnswmH
Acn — acnaparuHoBas MeT — MEeTUOHUH
Kncnota [Mpo — nponuH
Ban — BanuH Cep — cepuH
lwc — rmctmguH Tnp — TMPO3MH
M — rnyuH Tpe — TpeoHuH
MH — rayTamuH Tpn — TtpunTtodaH
My — rnytammHoBas ®eH — deHnnanaHvH
Kncnorta LUnc — uywncrtenH
Bupgbl geneHna Knetok
AmnTtos MwTo3 Mewos
MNpamoe genexve Henpamoe generve | PegykumoHHoe
agpa fenexHve
He cnupanusyiotca | Cnupanusytorca Cnnpanusytotca
XPOMOCOMbI XPOMOCOMblI XPOMOCOMbI

He o6pa3yetca
BEpETEHO feneHus

O6pasyeTcs BepeTe-
HO AeneHus

O6pa3syeTcs Bepe-
TEHO feneHns

HacnepctseHHasn
MHpopMaLmA
pacnpepensetcs
HepaBHOMEPHO

O6pa3ytoTca KneTky,
NOEeHTUYHblE MaTe-
PVIHCKOMN

Mpouncxognt 06-
pa3oBaHue rameTt
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3KCI1peCC-I10MOI.IIHIIIK

UNLILA NOXNOHNADLEW IAWERLILIOLUTT SUHBLST €3HMOLMN
Hamiqd’B 1 9hOL0QO XIGH samiads 1 ¥9hoLwogo samiadB 1 ¥9hOL0QO XIGH
-datfs x1980H avHegodnwdod |  xi9HdaTE x1990H amHegodwdod | -dsrs xiagoH suHegodwdod
‘wodowodx sBmesHaTHoMST ‘wodowodx sBunedHaTHONST | ‘WodoWOdX BUTNEOHSTHOMST esedpouaL —
Hniewodx
Tniewodx xAat en Wodowodx XIGHhKIOL Tnrewodx
WeD0ILoU ¥ anHaTKoxded -OWOJ WeD0ILroL 3 duHawoxoed Wedoirou ¥ anHamkoxoed esedpeHe —
BMHALSK eHaLadag BUHALRK eHaLad98 BMHALA eHaLadag
anHegoduwdo¢ ‘Adorease ou anHegodnwdod ‘wodowodx deu | svHesoduwdod ‘AdoLeasie ou
WOod0oWodx anHaxoLouded AdoLesasie ou amHakowouded WOD0WOdX anHaxoLouded esedpeLlon —
dago1HMdO0dM 1
UNhOL0QO OoHASTE Teuded BUTIEI0IALHOY ‘UNhOLOQO NOH | UMhOLI0QO 1oHdSTE euded
‘exmiadi’s suHagoHEIROM |  -dais Heuded ‘exnmiqadds sMH90H ‘exmiqdi’E SMHIGOHEShOU
‘WOd0WOdX BUTTEIHITHOM | -€9hDM ‘WodOWOdX BMTTeIHSTHOM ‘wodowodx smhesHarHoY esepodu —

|| EOVIDIN | EOUDN ‘BUHOLRY 19ge(
Lmifoxonodu aH YHIT WHIT suHs0gA WHIT snHa08A ‘oinH
BMH2089TA ‘BeyLodoX aHIhO 'OINHBLRT Y LAY exgoLolTou -9UR ¥ MKLILM eXgoLl0lToL eeehdaLny
(u) s19gouou (Ug) sandShNLENOD ¢ VBLLOLA
gyaunmoikeedgQ
4 L VINHBLSY OLDNR
(Ug) Ly S19goLoU S1I9HKMada| | (ug) amdahNLENOD) Vbl
BOINMBLRYT
Y ET EOLN\| seHendy

REOMBW 1 eEOLMIW exnLdndaryedex seHaudLMHaed)
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PASMHOEHWE U PASBUTUE
OPTAHN3MOB

Cnoco6bl pa3sMHOXKeHUs

B mpupoge pasinuaioT ABa OCHOBHBIX cIocoba pas-
MHOKeHUusaA — 0ecIIojioe 1 II0JIOBOE.

Becnosioe pasMHO:KeHe — 3TO CI0CO0 pasMHOMKe-
HUS, IPU KOTOPOM He IIPOUCXOAUT HU 00pasoBaHu’sd,
HU CJANUSHUS CHeINaJN3WPOBAHHBIX IIOJIOBBIX KJIe-
TOK — TaMeT, B HeM IPUHUMAaeT yUYacThe BCero OIuH
POAUTENBCKUIL OPraHU3M.

B ocHoBe 6ecIosioro pasMHOMKEHUSA JIEKUT MITO-
THUUYEeCKOe OejieHre KJEeTKH. B 3aBHCHMOCTH OT TOTrO,
CKOJBKO KJIETOK MATEPUHCKOTO OpraHmu3Ma JaeT Ha-

4aJI0 HOBOI 0oco0u, OecroJioe

3AMNOMHU Pa3sMHOMKeHUe IOAPa3AeldioT
B OCHOBE 6eCroNoro pas- Ha cOOCTBEHHO 0ecIriosoe 1 Be-
MHO€eHNA OpraHN3mMoB reTaTuBHOE. HpI/I cobcmeeH-
NEXNT MUTOTUYECKOE fie- HO 0ecnonom pa3mMHONCeHUU

DUSTRES CINSUL IOUYepPHAA 0CO0b Pa3sBUBAETCS

13 eIUHCTBEHHO! KJIeTKU Ma-
TEPUHCKOT'O0 OPraHMW3Ma, a IPU 8e2emAamu8HoM — U3
TPYIIIBI KJIETOK MJIN IIeJIOT'0 OpraHa.

B mpupozme BcTpeuaercs 4YeThIpe OCHOBHBIX BHIA
coOCTBEHHO OEcCIIOJIOTO Pa3MHOKEHUSA: OMHapHOoe me-
JeHre, MHOXKECTBEHHOe JejieHue, CIopooOpasoBaHme
¥ IIOYKOBAHUeE.

BunapHoe Oesernue TpencTaBysieT cO0OHM TPOCTOE
MUTOTHUUYECKOE JeJIeHle OJHOKJJIEeTOUHOI'0 MaTEPUHCKO-
ro opraHmsMa, IPU KOTOPOM BHAUajie AEJUTCSI AIPO,
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Cnoco6bl pa3sMHOXKeHUA @ 146 @ 148

a 3ateM u muToiLiasMa. OHO XapaKTepHO AJA aMeObl
npoTeil 1 MHPY30pUN-TYyPeTbKN.

MHuoxcecmeennomy OenenHulo, WIN WU3020HUU,
IIpeaIliecTBYyeT HEONHOKPATHOe [ejieHHue fAnpa, II0Cje
yero IUTOIJIa3Ma OeJUTCS Ha COOTBETCTBYIOIIEe UKC-
J0 pparmenToB. Takoii Buj 0€CIOJIOTO0 PA3MHOMKEHUS
BCTpeUaeTcs y MaJaPUIAHOr0 IJIa3MOJU.

Y MHOTUX pacTeHUH U rpuboOB B JKUSHEHHOM ITUKJIE
MIPOUCXOAUT 00pA308aHUE CNOP — OJHOKJIETOUHBIX
CIIeIIMAN3UPOBAHHLIX 00pasoBaHmuii, COAepKAIIUX
3amac IMUTATeJbHBIX BEIeCTB U MOKPBITHIX ILIOTHON
3aIUTHON 000s0uK0ii. CIIOPBI Pa3HOCATCA BETPOM
U BOJIOMH.

XapaKkTepHBIM IIPUMEPOM NOYKOBAHUS SBIIAETCS
MOYKOBaHUE OPOKIKel, IPU KOTOPOM Ha ITIOBEPXHOCTU
MaTepUHCKOI KJIETKHU II0cje MeJIeHUs Aapa IIOABJSIeT-
cs He0OJbIIT0e BEINIAUYNMBAHNE, B KOTOPOe IepeMeIlaeT-
csA OOHO U3 Aep, IOocjie Uuero HoBasd MajieHbKasd KJIeT-
Ka OTIIHYpOBBIBaeTcA. TakuM 00pas3soM COXPaHSIETCs
CIIOCOOHOCTL MATEPUHCKON KJIETKM K JaJbHeHIIemMy
IeJIeHWI0, a YMCJIEHHOCTh 0c00eil OLICTPO yBeJIMUYHNBa-
eTcH.

BereratuBHOEe pasMHOXKEHHE MOMKET OCYIIeCT-
BIATBCA B (hopMe MMOUKOBAHUS, (PparMeHTaI[UuU, IIO0-
JIUSMOPHUOHUU U IP.

IIpu nourosaruu y runpsl obpasyercsa MajieHbKAsd
ruapa, KoTropas OTHAeJIsIeTCsS 3aTeM OT MaTePUHCKOTO
opranmama. IlouKoBaHMe XapaKTePHO TaK:Ke IJIA pPs-
Ia KOPAJIJIOBLIX TOJIMIIOB U KOJIBUATHIX UepBeii.

®pazmenmayus COUPOBOMKIAETCA pPasdeIeHUEM
TejJa Ha ABe W Oojiee UacTH, IpUUYeM U3 KasKIOH pas-
BUBAIOTCS IIOJHOIIEHHBIE 0co0u (Memy3bl, aKTUHUU,
IJIOCKKE W KOJIbUAThIE YePBU, UTJIOKOIKIE).
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E,El PasmHoOXeHMe n pa3sBuTNe opraHN3mMoB

Ilpu noausmbpuonHuu TPOUCXOAUT pPasjesieHUe
3apobIlia Ha HECKOJIBKO 3apoabimnieii. Takoe sBieHue
HalOrogaeTcss y OPOHEHOCIEB, HO MOYKET IPOUCXOIUTE
U y YeJIOBEeKa B CIyyae OJHOAMNIIEBLIX OJIM3HEIIOB.

s 6Gecmosioro pasMHOKeHUA TpedyeTca TOJIb-
KO OfHa POAUTENbCKAass 0C00b, UTO SKOHOMHUT Bpe-
MsA W 9HEpPruio, HeoOXOmMMble HA IIOUCKM IIOJIOBOTO
naptaepa. OJHAKO B CBA3U C TeM, UYTO €IUHCTBEHHBIM
VCTOYUHMUKOM HN3MEHUYMBOCTHU dABJIAIOTCA CJIy‘IafIHI:Ie
MyTallu, IPAKTHUYECKHN IIOJIHOE OTCYTCTBHE HN3MEH-
YUBOCTHU CPEAY MOTOMKOB CHHKAET MX IIPHUCIIOCOoObIsIe-
MOCTH K HOBBIM YCJIOBHAM CP€IbI O6I/ITaHI/I§I IIpHU pac-
CeJIeHUU U, KaK CJIe[CTBUE, OHU IIOru0aloT B OOJIBIINX
KOJIMYeCTBaX, HEMKEeJU IIPU TOJIOBOM Pa3MHOKEHUU.

ITonoBoe pasmMHOKeHHEe — CIIOCO0 PasMHOKEHU!,
IpU KOTOPOM ITPOMCXOAUT OOpasoBaHUEe U CIUIHUE
TIOJIOBBIX KJIETOK, UJU TraMeT, B OMHY KJIETKY — 3UTO-
Ty, U3 KOTOPOU pas3BUBaeTCA HOBBINI OPTraHU3M.

1 TT0JI0BOTO Pa3MHOMKEHUA HeoO0X0IuMO IIpeaBa-
puUTeIbHOE YMEHBIeHNEe KOJUYEeCTBA XPOMOCOM B XO-
Ie Melos3a, KOTopoe OyIeT BOCCTAaHABJIMBATHCA IIPU
OILJIOIOTBOPEHUN.

Oco6biMu (hopMaMu ITOJOBOTO PA3MHOMKEHUS ABJIS-
IOTCSA napmenozeHe3 n KoHwiozayus. Ilpu mapreHore-
He3e, NI OeBCTBEHHOM pPa3BUTHUMU, HOBBIN OpraHmu3M
pasBUBaeTCA W3 HEOILIOZOTBOPEHHOU SAUIEKJIETKH,
KaK, Hanpumep, y gadgHUi, MeTOHOCHBIX ITUeJ U He-
KOTOPBIX CKAJIbHBIX AIIEPUIL.

B mporecce Kombioranuu, KOTopas XapaKTepHa,
HaTTpuMep, I UHPY30puii, ocobu 00OMeHUBAIOTCS
¢dparmeHTaMu HacJie[ICTBeHHON WH(popMamum, a 3a-
TeM pas3MHOKaTCsa OecmoybiM myTeM. CTporo roso-
pA, KOHBIOTAIINA ABJSIETCS IOJIOBBIM IIPOIECCOM, a He
IIPUMEPOM II0JIOBOTO PA3MHOMKEHU.
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OHTOreHes @ 146 @ 148

CylecTBOBaHNE IIOJIOBOTO Pa3sMHOMKEHIs TpedyeTr
BBIPAOOTKHU II0 MEHBIIEl Mepe ABYX BHUIOB IOJIOBBIX
KJIETOK: MYKCKUX U JKEHCKUX.
+KuBoTHBIE OpraHmM3MBbI, Y KO- 3AMOMHHU
TOPBIX MY:KCKUE U KeHCKUe fins nonosoro pasmHoxe-
II0JIOBBIE KJIETKM BbIpabaThbIBa- HUA HeobxoanMo npepga-
IOTCA Pa3HBIMM OCOOSIMM, Ha- Sl

KonnyectBa XpomMocom
3BIBAIOTCA PA30eNbHONOJLbLMU, B NONOBbIX KNETKAX.
TOra KaK CIOCOOHBLIEe BhIpada-

THIBATH 00a BuAa ramer — zepmag@podumamu. 'epma-
(bpoauTusM XapaKTepeH A MHOTUX IIJIOCKUX U KOJIb-
YaThIX UepBeil, OPIOXOHOTUX MOJIIIOCKOB.

Pacrenusi, y KOTOPBIX MYKCKHE U KEHCKUe
IBEeTKY WJIHN APYyTUe pPasHOMMEHHBbIE II0JIOBLIE Opra-
HBI PACIIOJIATAIOTCS Ha Pas3HBIX 0CO0SIX, HA3BIBAIOTCS
0sydomHbLMU, a WMeIOIINe OJHOBPEMEHHO oba BHUIa
IIBETKOB — 00HO0OMHBLMU.

ITosoBOe pasMHOMKEeHMe 00ecIeurBaeT BO3HUKHO-
BeHNEe TeHEeTUYEeCKOro pasHooOpasus IIOTOMKOB, OC-
HOBY KOTOPOT'O COCTaBJISIIOT MeI03 M PeKOMOMHAIIUA
POIUTENHCKUX I'eHOB IIPU OILIogoTBOpeHnn. Hanboiee
yIauHble KOMOMHAIIMKY T'€HOB O0ECIIeUHBAIOT JIyuIllee
IIPUCIOCO0/IeHE TOTOMKOB K Cpelie O0UTaHUA, UX BbI-
JKUBaHNEe 1 OOJIBIIIYI0 BEPOATHOCTH IIepegauu CBOeii
HACJIeACTBEHHON WHMOPMAIINU CJESYIOIIUM IIOKOJIe-
HUAM.

OHTOreHes n npucyujie eMmy 3aKOHOMepPHOCTU

Onrorenes — 5T0 IIpOo1ecCC MHAMBUAYAJIBHOT'O pa3-
BUTHUA OpraHu3Ma OT 3apOoxxKIeHUudA OO CMEePTH.

BaPOHC,ZIEHI/IeM OopraHm3mMa CUuTaeTCd BO3HMKHO-
BeéHUe 3UI'OThI B Dpe3yJbTaTe OIIJIOJOTBOPEHUA Hﬁ]le—
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E,El PasmHoOXeHMe n pa3sBuTNe opraHN3mMoB

KJeTKU. B mpoliecce OHTOTeHe3a IIPOMCXOAAT POCT,
IuddepeHIINPOBKa W WHTErpanus 4YacTedl pasBUBaIo-
mjeroca opranusma. JJuggepenyupo6roii Ha3BIBAIOT
IIPOIECC BOBHUKHOBEHUA PA3JIUUYMN MEXKIYy OIHOPOI-
HBIMM TKaHAMU U opraHaMu, M3MeHEeHUS UX B XOJe
pasBUTHA 0cOOM, IPUBOAAIIVE K (DOPMUPOBAHUIO CIIe-
IUAaIN3UPOBAHHBIX TKAHEe!l U OpraHoB. XOJ OHTOTeHe-
3a oIpeleiigeTca NeHeTHUYeCKUMU IporpaMMaMu, 3a-
KPEMUBIIUMUCA B IIPOIECCE DBOJIIOIUMU.

Cy1ecTByeT HECKOJBKO TEPUOAM3AIUII OHTOTEHE-
3a, OMHAKO Yallle BCeTO B OHTOTeHe3e KMBOTHBLIX BBI-
IeJIAI0T SMOPHMOHAJIBHBINA W HOCTIMOPHUOHAJBHBIN IIe-
PUOIBIL.

IMOPUOHANLLHYLI nepuod HaunHaeTcsd ¢ o0pasoBa-
HUS 3UTOTHI B IIPOIlecCe OIJIONOTBOPEHUS U 3aKaHUU-
BaeTcA POKIEHMEM OpPTraHM3Ma WMJU BBIXOIOM €ro 3
3aPOJBIIIEBLIX (ANIEBHIX) 000J0UEK.

ITocmambpuorHanvbHblll nepuod MIPOIOJINKAETCA OT
pOKIAEHUA OO0 cMepTH opranudma. VIHOTa BBIAEIAIOT
U npoamMOPUOHANbHBLI nepuod, NN npozeHes, K Ko-
TOPOMY OTHOCAT IaMeTOTeHe3 1 OILJIOAOTBOPEHUeE.

MHAI/IBI/IAyaﬂbHoe pa3BuTne y XKUBOTHbIX

IIpormecc obpasoBaHmus 3peabIX IIOJOBBLIX KJIETOK
Ha3bIBaeTCs raMeTOreHe30M.

Tak KakK OJsa IOJIOBOIO Pa3MHOKEHUsS Yallle BCero
HeoOXOOMMBI JBe 0CO0M — KeHCKad U MYy KcKas, IIpo-
OYIUPYIOIIe pas3jinuyHbIe II0JIOBbIE KJIETKU — sSHIle-
KJIETKHU U CIIEPMUU, TO U IIPOIECChl 00pa30BaHUA ITUX
raMeT JOJIYKHBI OBITH PA3JIUYHBI.

Pa3BuTHe MOJOBBIX KJETOK. ¥ JKMBOTHBIX Pa3JIM-
YamT ABa Ipoliecca o0pasoBaHUS IIOJOBBIX KJIETOK —
ciiepMaToreHe3 W OBOTeHEe3.
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Cnepmamozene3 — 9TO IPoOIlecC 00pa3oBaHUA 3pe-
JIBIX MY:KCKHUX IIOJIOBBIX KJIETOK — CIIEPMATO30UI0B.
Y uyesioBeKa OH NPOTEKAEeT B CEMEHHUKAaX, UJIU AUY-
KaxX, M JeJUTCS Ha 4YeThIpe Iepuoja: pPa3MHOKeHUe,
pocT, cospeBaHue u (OPMUPOBAHUE.

B nepuod pasmuoMeHUs TIEPBUYHBIE II0JIOBBIE
KJETKHU [OeJATCA MUTOTUYECKHU, BCJEACTBHE Uero o0-
pasyioTcs OUILIOUAHBIE cnepmamozoHuu. B nepuod
pocma CIepMAaTOrOHWY HAKAaILJIMBAIOT IIUTATEJIbHbIE
BeIllecTBa B IIUTOILJIa3Me, YBEJMUUBAIOTCA B pasMepax
¥ IIPEBPAIIAIOTCA B NEePEULHbLe CNepPMaAMmOoyUmsl, UIN
cnepmamouyumst 1-20 nopsdka. JIuib I1ocje 5TOTO
OHHU BCTYHAIOT B Meiio3 (nepuod co3pesarus), B pe-
3yJbTaTe KOTOPOTO oOpasyeTcs cHadaja JBa 8Mopul-
HblLX cnepmamouyuma, WIA cnepmamouyuma 2-20 no-
padka, a 3aTeM — YeThIpe TallJIONIHBIX KJIETKHU C elle
IOCTATOYHO OOJIBIIIUM KOJUYECTBOM ITUTOIJIA3MBI —
cnepmamudsl. B nepuod gopmuposarus oHU yTpadu-
BAIOT IIOUTH BCIO IIUTOIJIA3MY U (POPMUPYIOT KIYTUK,
mmpeBpallasich B CIePMaTO30UIbI.

Cnepmamosoudvl, UIA HUBUUKU, — OUEHDL MeJ-
KHe IOJBUKHBIE MY:KCKHE II0JIOBbIe KJIETKH, HNMeIo-
e ToJIOBKY, MIEHKY U XBOCTUK (puc. 41).

T T
T'onmoBka XBOCTUK

Puc. 41. Cnepmarosous:

1 — MuTOoXOHAPUHU; 2 — IEHTPUOJIb;
3 — anpo; 4 — akpocoma
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B zos08Ke, xpome Ampa, HaXOOUTCA AKPOCOMA —
BUJIOM3MEHEHHBI! KoMmieke ['onbmku, obecneunBaro-
U pacTBOpeHMe 000JIOUeK SUIEKJIETKH B IIpOIlecce
OILIONOTBOpPEeHUs. B weilke HaXomATCA IEHTPUOJU
KJIETOUHOTO IIEHTpa, a OCHOBY X680cmukKa 0o0pasyoT
MUKPOTPYOOUKHM, HEIIOCPEICTBEHHO O0ecIieunBaroIue
IBU:KeHIe clepMaTo3ouaa. B HeM TaKiKe pacIioJiolKe-
HBl MUTOXOHIPUU, OOECIeUMBAIOIINE CIIEPMATO30UI
sueprueiit AT® njis IBUMKeHU.

080zene3 — 3TO IPoIiecc 00pa3soBaHU 3PEJIbIX JKeH-
CKUX IIOJIOBBIX KJIETOK — SANIEKJETOK. Y UeiOBeKa OH
MIPOUCXOAUT B ANYHUKAX U COCTOUT M3 TPEX IePUOIO0B:
PasMHOKeHHUs, pPocTa U cos3peBaHusd. Ilepuoanl pas-
MHOKEHUS U POCTa, AaHAJOTMUYHLIE TAKOBLIM B CIIEp-
MaToreHese, IPOUCXOAAT eIlle BO BPeMs BHYTPUYTPOO-
HOro pasBuTusa. IIpu 5TOM U3 MEPBUYHBIX ITOJOBBIX
KJIETOK B pe3yJbTaTe MUTO3a 00Pa3yIoTCs AUILJIOUTHEIE
0020HUU, KOTOPbIE ITPEBpAIAlOTCA 3aTeM B MUILIOUI-
HbIe IEPBUYHBIE 00UUMbL, WU ooyumsl 1-20 nopadxa.
Meiio3 u mociaenyomuii ITUTOKMHE3, IIPOTEKaIoIue
B nepuod co3pesaHus, XapaKTepusyloTca HepaBHOMED-
HOCTBIO [eJIeHUS ITUTOILIA3MBI MATEPUHCKON KJETKH,
Tak UTO B UTOTe CHAUAJIA IIOJIyIaeTCs ONUH 6MOPULHbLIL
ooyum, WIA oouum 2-20 nopsadka, U nepsoe NnoasapHoe
meJbye, a 3aT€M U3 BTOPUUYHOI'O OOIIUTA — SAUIEKJIET-
Ka, COXPaHAIIas Bech 3allac MUTATEJIbHBIX BEIeCTB,
W BTOPOE IIOJIAPHOE TeJblle, TOTAA KaK IIepBOe IIOJISIp-
HOe TesbIle AeauTcA Ha aBa. IlosmapHbIE Teablla 3a0u-
paroT n30BITOK reHeTUUYeCKOTo MaTepuaJa.

YV uenoBeka AUIEKJETKU BbIPAOATHIBAIOTCS C IIPOME-
KyTKOM 28—29 cyTok. IITuKJI, CBA3aHHLIN ¢ CO3peBAHUEM
¥ BBIXOJIOM SIMIIEKJIETOK, HA3bIBAETCS MEHCTPYAJIHHBIM.

AifinergeTka — KpynHad KEHCKas M0JIoOBasd KJIET-
Ka, KoTopas HeceT He TOJBbKO TallJIOUJHBIN Habop
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XPOMOCOM, HO U 3HAUWTEJBbHBIN 3amac MUTATENbHBIX
BeIeCTB [OJIiA IIOCJEeAVIOIIero Pas3BUTUS 3apPOAbIIIa
(puc. 42).

AiineryieTka y MJIeKOMUTAIONINX TOKPHITA YETHIPb-
MaA 000JIOUKAMU, CHUIKAIOINIMMHU BEPOSITHOCTL ee IIO-
BPEKOACHUA Pa3IUYHBIMU (hak-
Topamu. Huamerp ANIEKIETKU
y uesioBeka pmpocturaer 150—
200 mxM, TOTZAa KaK y cTpayca
OH MOXKET COCTaBJISATh HECKOJIb-
KO CaHTUMETPOB.

OmnjaomoTBOpEeHHE —  3TO
IpOIlecC CHUAHUSA MYMKCKUX
U JKEHCKHUX IIOJOBBIX KJIeTOK  [HC. 42. Sinexyerxa:
¢ 00pa3oBaHMEM BUTOTHI. 1 — anpo;

B mpomecce omiIogoTBOpe- 2 — samac muraren-

HBIX BEIIlEeCTB
HUS cCHAUYaJIa IPOUCXOAUT y3HAa- B I[UTOILIA3ME;
BaHWE U (PU3NYECKUN KOHTAKT 3 — 000M0UKM
MY:KCKUX U JKEHCKUX TraMerT,
3aTeM CANSHNE UX [IUTOILJIa3Mbl, I TOJbKO HA IIOCJE/-
HeM sTane o0beJUHEeHNEe HacJaeJICTBEHHOTO MaTepuaa.
OII0A0TBOPEHNE II03BOJIAET BOCCTAHOBUTHL IUILIOU-
HBIN HabOp XPOMOCOM, PeAyIIMPOBAHHBIN B IIPOIlECCe
(opMUPOBAHUA MOJIOBLIX KJIETOK.

Yarme Bcero B HpUpOIe BCTpeUaeTCs OIJIOLOTBO-
peHMne MYMXCKUMHK IIOJIOBBIMM KJIETKAMHU IPYIroro op-
raHu3Ma, OJHAKO B IIEJIOM PsANe CIAy4aeB BO3MOKHO
TakiKe U IIPOHUKHOBEHME COOCTBEHHBLIX CIIePMAaTO30M-
OB — camoonjodomaoperue.

Y IIBeTKOBBIX PACTEHUH OILJIOJOTBOPEHUIO IIPel-
IIeCTBYET OnblleHlUe — IIePeHOC MNbLILIILI, COAepPIKa-
mieli MYsKCKMEe IIOJIOBbIe KJIETKM — CIePMUM — HAa
puLabliie mecTuka. CaM CcIoco0 OIJIOMOTBOPEHUS, IIPHU-
CYIIIUH I[BETKOBBIM PACTEHUSAM, IIOJYUYMJ HasBaHUe
0801iH020 0NJL000MBOPEHUSL.
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Y JKUBOTHBIX, B YaCTHOCTU MO3BOHOYHBIX, OILJIO-
ITOTBOPEHUIO IIPEIINIECTBYeT COJUIKEeHUe raMeT, WU
ocemMeHeHue.

IMOpPHOHAILHOE PAa3BUTHE, 1IN SMOPUOTeHe3, Y K-
BOTHBIX U UeJIOBEKa JeJAT Ha P CTaguii: gpobJeHue,
racTpyJIANuA, TUCTOTEeHEe3 1 OPTaHOTeHe3, a TaKiKe IIe-
puon nuddepeHIImPOBAHHOIO 3apOabIIia.

Ilpobienue — BTO TPOIECC MUTOTHUUECKOTO IeJie-
HUS 3UTOTHI HA BCce 0ojiee MeJKUue KJIeTKU — 0.J1acmo-
mepvl (puc. 43). Cuauana obpasyroTcsa IBe KJETKWU,
3aTeM UYeThIpe, BOCEMb U T. . ¥ MEHbIIIeHIE Pa3MepoB
KJIETOK CBS3aHO B OCHOBHOM C TeM, UTO B mHTepdase
KJIETOUHOTO ITMKJIA II0 PAa3HBIM IPUUYMHAM OTCYTCTBY-
er G,-mepuof, B KOTOPOM AOJIXKHO IMPOUCXOIUTDH yBe-
JUYEeHNe Pa3MepoB JOUepPHUX KJIETOK. B pesyibTare
IpobJsieHVA BHauajie o0pasyeTcA MOpyJa, a 3aTeM,
IIPU TIOCJEAYIONEM PAaCXOMKIEHUN KJIETOK — 0./acmy-
J@ — OIHOCJOWHBIA MHOTOKJIETOUHBLIA 3apOMIbIII,
OPEeICTABIAIONINN COO0M IOJBLIN IMIapUK, CTEHKU KO-
TOPOTO 00pas3oBaHbl KJETKaMu — OJjlacToMepamwu,
a I0JIOCTH BHYTPHU 3alOJIHEHA KUIKOCTHIO M Ha3bIBAa-
ercd 6acmoueJsiem.

Puc. 43. [Ipobienue
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T'acmpynayueii Ha3LIBAIOT IIPOIECC 00PaABOBAHUA
IBYX- WJINU TPEXCJONHOI0 3aponbIllia — 2acmpy.Jibl,
KOTOPBIN MMPOUCXOAUT cpasy Iocje obpasoBaHusA OJia-
cTyJibl. ['acTpyaAnuA OCYIIECTBIAETCA IIyTEM IBUKE-
HUA KJETOK W WX TPYNI OTHOCUTEJIBHO APYT APYyTa,
HaOpuMep BIAUYMBAHMEM OIHOI M3 CTEHOK O0JIaCTyJIBI.
ITomuMoO ABYX MU TPEX CJI0EB KJETOK, TacTpyJja uMe-
eT TaKiKe IIePBUYHBLIN POT — 0.1acmonop.

Cyion KJIETOK TacTPyJbl Ha3bIBAIOTCSI 3apodblule-
8blMu Jucmramu. PasimuaioT TPU 3apOIbIIIIEBBIX
JINCTKA: SKTOAEPMY, MEe30JAePMy U SHTOAEPMY. JKMO-
depma — 9TO HAPYKHBIN 3apPOABIIIEBBLIN JUCTOK, JMe-
300epma — cpegHUii, a IHmodepma — BHYTPEHHUI.

HecMmoTps Ha TO UTO BCe KJETKHU Pa3BUBAIOIIETOCS
OpraHM3Ma BeAyT CBOE IPOUCXOKIEHNE OT eJUHCTBEH-
HOWl KJIETKU — BUTOTHI — UM COJEPKAT TaKOU Ke Ha-
0op T'eHOB, TO €CThb ABJAIOTCA

ee KJIOHaMHU, IIOCKOJIbBKY oOpa- 3ANOMHU

3YIOTCA B pe3yJbTaTe MUTOTU- Bce KNeTKM passyBalolLie-
YecKOro OeJIeHNs, IPOIlecc ra- rocs opraHusma BegyT
CTPYyJaAI NN COIIPOBOMXOaeTcda CBOE NpouncxoXxgeHme ot
In(PPEePeHIIuPOBKONA  KJIETOK. €ONHCTBEHHOW KNeTKN —

HuddepeHITEPOBKA 00yCIOBIIE- 3UroThl.

Ha IepeKJIoYeHueM T'PYII Te-
HOB B PAa3JIMYHBIX YACTAX B3apOABINIa U CUHTE30M
HOBBIX OEJKOB, ONPEAEeJAIINX B JaJbHEUIIIeM CIe-
nupuuyeckre (pyHKINU KJIETKH U HaAKJIAIbIBAIOIIUX
OTIEeUaTOK Ha ee CTPOeHUe.

Ha cnenmanusanuu KJeTOK CKasbIBAeTCA U COCE[-
CTBO APYTUX KJETOK, a TaKyKe IOPMOHAJBHBIA (hOH.
Hanpuwmep, ecoi oT ogHOrO 3apoAbIilia JATYIIIKU IIe-
pecaguths Apyromy ¢parmMeHT, Ha KOTOPOM pa3BUBa-
eTcsa XOpHa, TO 5TO BBI3OBET OOpa3oBaHME 3adyaTKa
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HEePBHOI CHCTEeMbI B HEIOJIOKEHHOM MeCTe U HauHeT
¢dopMupoBaThCA KaK ObI JBOMHOI 3apPOJAbIII. JTO SBJE-
HUe TOJIyYUJI0O HasBaHUE IMOPUOHAALHOU UHOYKUUU.

TI'ucmozene3zom HaA3BIBAIOT IIPoIlecCc (DOPMUPOBAHUA
3peJIbIX TKaHel, IMPUCYIINX B3POCJIOMY OPraHU3MY,
a opzarnozeHe30mM — mpolecc (popMUPOBaHUA OPTaHOB.

B mporecce rucro- u opraHoreHesa u3 9KTOAEPMBI
(opMUDPYIOTCA SUUTEIUA KOKHU U €e IIPOU3BOJHBIE
(BoJIOCBHI, HOT'THU, KOI'TU, NEPbsd), SIUTENUIN POTOBOI
IIOJIOCTH U 3MaJIb 3y00B, IpsAMasda KUIITKA, HEPBHAA CHU-
cTeMa, OpraHbl YYBCTB, Ka0Opbl U aAp. [IpousBOgHBIMU
SHTONEPMBI ABJIAIOTCA KUIIEUYHUK U CBA3aHHBIE C HUM
JKeje3bl (IleUeHb M MOAKEJyAOoUHasd), a TaKiKe Jier-
Kue. A Me3o[epMa JaeT Hauajao BCeM BUIAM COEIUHII-
TeJbHON TKaH’, B T. 4. KOCTHON M XPAIMIIEBONA TKAHAM
CKeJleTa, MBIMIEYHON TKAHW CKEJEeTHBIX MBIIII, KPO-
BEHOCHOU cucTeMe, MHOTUM SHIOKPUHHBIM »Keje3aM
U T. IO

3akJjagKka HEepPBHOW TpPyOKM Ha CIMHHON CTOPO-
He 3apOABIIIa XOPAOBBIX KHUBOTHBLIX CHMBOJIU3UPYET
HAYaJI0 eIlle ONHON IITPOMEKYTOUHON CTaiuu pas3BU-
TUA — Hellpyabl. ITOT IIPOIeCC TaAKIKEe COITPOBOKIAET-
cdA 3aKJaJKOM KOMILJIEKCA OCeBBIX OPraHOB, HAIIPUMED
XOPIbI.

Ilocne mpoTekanmsa opraHoreHe3a HaCTyIIaeT Iie-
puon duggeperuyuposarnnozo 3apodviula, KOTOPHIN Xa-
pakTepuldyeTcs IPOAOJI:KeHUEM CIeIUaJnu3aliuy KJe-
TOK OpPraHu3Ma U OBICTPHIM POCTOM.

Y MHOrmX KHBOTHBIX B IIpollecce SMOpPHOHAJb-
HOTO Pa3BUTHUSA BO3HUKAIOT 3aPOMABIIIEBBIE O00JOUKU
U Ipyrue BpeMeHHbIe OpraHbl, KOTOPbIe He IPUTOLAT-
cAd B IIOCJeAyIOIeM Pa3BUTHUU, HAIPUMep ILJIAlleHTa,
IyOOBUHA U AP.
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ITocToMOpuOHAIbHOE PA3BUTHE KUBOTHBIX IEJIAT
Ha JOPEeNpPOAYKTUBHBIN (FIOBeHUJIbHBIN), PEIPOIYKTHB-
HBIN U ITOCTPENPOAYKTUBHBIN ITEPUOIbI.

IOBeHUIBHEBIA TIEPHOM IIPOMOJIKAETCS OT POIKIe-
HUS IO TOJIOBOTO CO3PEBaHUS, OH XapaKTepU3yeTcs
WHTEHCUBHBIM POCTOM M PasBUTHEM OPraHU3Ma.

IIo xapakKTepy pasBUTHS pasanUuaiOT MOPAMOE
U HempsaMoe pasBurtue. Ilpu npamom paseumuu 1io-
ABJAIOMNIUNACA Ha CBET opra-

HU3M y2Ke ITOXO0K Ha B3POCJIYIO 3AMOMHMU
OCO6I>, U IIPOIlecC Pa3BUTUA 3a- Poct MHOrokneTouHoro
KJII0UaeTCsI B OCHOBHOM B yBe- OpraHn3ma npoucxoanT
JIMYEeHUN JUHENHBIX PasMepoB 3a CHeT yBeNn4eHna Ko-
ocobu, a Take B (OPMUPO- NnyecTBa KNeTok Bcnep-
cTBUe AesieHnA M 3a
BaHUM TOJIOBBIX OPTaHOB, KaK CUeT yBennueHna pasme-
y uesoBeka. IIpu Henpamom POB KNETOK.
passumuu ocobb HEIIOXO0Ka Ha
B3POCJIYIO, M B IIPOIleCCe PA3BUTHUA IIPOUCXOIUT CY-
IecTBeHHAasl IIepecTpoiika ee opraHmsMa, KaK y aMm-
bubuii.

PocT opranusma IIpOMCXOAUT 3a CUET yBEJIUUEHUS
KOJINUeCTBa KJIETOK BCJIEICTBHUE OEeJeHUS U yBeJude-
HUS WX pasMepoB. BBIZeJISIOT MBa OCHOBHBIX THIIA
pocTa: OrpaHMYEeHHBIH M HeorpaHUUYeHHBIN. Ozparu-
YeHHbLl, NI 3AKPbLMbLiL, POCM TPOUCXOAUT TOJBKO
B OIIpeJesieHHbIe IIePUOAbI KMU3HU, B OCHOBHOM [0
m0JI0BOTO co3peBanus. OH xapakTepeH AJs OOJbIITHH-
CTBa KMBOTHLIX. Hampumep, UeJI0BEK PacTeT B OCHOB-
HOM 10 13—15 jer, X0oTs OKOHUATEJbHOE (hOPMUPO-
BaHUe Teja MPOUCXOAuT no 25 yer. HeozpaHuyeHHbLiL,
WV OMKPbLMbLil, POCM TIPOAOJKAeTCA B TeUeHNUe BCel
JKM3HU 0CcOo0M, KaK y pacTeHuil M HEeKOTOPBIX PBIO.
Takske CyIIeCcTBYIOT nepuoduyeckuil m Henepuoduye-
CKUIlL pOCT.
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3MO6puroHanbHoe pa3BUTNE pacTeHUN

PasBuTHe MOJIOBHIX KJIETOK. ¥ ITOKPBLITOCEMEHHBIX
pacTenuii obpazoBaHre MY:KCKUX UM KEHCKUX II0JIO-
BBIX KJIETOK IIPOMCXOAUT B PA3JIHUUYHBIX YACTAX I[BET-
Ka — TBIUYMHKAX U IIeCTUKAX COOTBETCTBEHHO.

Ilepen oOpasoBaHMEM MYKCKUX IIOJOBBIX KJIe-
TOK — MUKPO2ZAMEMOZeHe30M — TIPOUCXOTUT MUKPO-
CcnopozeHe3, TO €CTh (opMHUPOBAHUE MUKPOCIIOPD
B OBLILHUKAX THIUMHOK. OTOT IIPOIIECC CBSI3aH C Me-
HMOTHYECKUM JejieHNeM MaTepPHUHCKO! KJEeTKH, B pe-
3yJabTaTe KOTOPOT'O BO3HUKAIOT YeThbIpe TallIOuIHBIE
MUKPOCIIOPBI. MUKporamMmeToreHe3 COUPSAKEH C MUTO-
TUUYECKUM [JeJIeHHEeM MUKPOCIIOPBI, MAIOIMIUM MYiK-
CKOU ramMeTO(QUT U3 IBYX KJie-
TOK — KPYITHOU 8ecemamueHoil
M FAMET MPOUCXORUT U MeJKOu eenepamueunoa. ITo-
TORBKOMUTOS, 3y KMBOT- cje IeJIeHUs MY KCKOII ramMeTo-
HbIX — 1 MUTO3, 1 MeJ103. (GuT TOKPHIBAETCS MJIOTHBIMU

oboyiouKkaMu U 00pasyeT ITbLIb-
1eBoe 3epHO. BlociencTBUM TreHepaTUBHAA KJIETKa
IeJIUTCA MUTOTHUECKW ¢ O0pasoBaHMEM JIBYX HEIO-
IBUIKHBIX MYMKCKUX IIOJIOBBIX KJIETOK — CNepMUESs.
W3 BereTaTUBHO# KJIETKHU IIOCJE ONBLICHUS (DOPMUPY-
eTcs TbLIbIleBas TPyOKa, MO0 KOTOPOM CIIePMUH IIPO-
HHUKAIOT B 3aBs3b MEeCTUKA JJIA OMJIOJOTBOPEHUS.

PasBurue ;KeHCKUX IIOJIOBLIX KJIETOK Yy PacTeHUi
HaswIBaeTca MmezazamemozeHe3om. OH TIPOUCXOTUT
B 3aBfA3U MECTUKA, YeMY IIPEIIIIeCTBYET Mezacnopoze-
He3, B pe3yJbTaTe KOTOPOTO M3 MATEPUHCKON KJIEeTKU
MeracIiiophl, JesKallleil B ceMs3auaTKe, IyTeM MeioTu-
YeCKOTO AeJieHuA (POPMUPYIOTCSA UeThIpe MEeraciiophbl.
OnHa M3 Meracmop TPUIKABI AEJIUTCA MUTOTHUUYECKU,

3ANOMHMU

Y pacteHui npu obpaszo-
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maBas JKEHCKHH ramMeTo(uT — 3apOoJbINIEeBLIN Me-
IIOK C BOCeMbIo aapamu. IIpu mociaemyroimeM o060co-
OJIeHUU IIUTOILJIa3M [OOUYEePHUX KJETOK OJHa u3 00-
Pa30BaBIIUXCSA KJETOK CTAHOBUTCA SAUIEKJIETKOMH,
mo OoKaM OT KOTOpPOH JeXKaT TaK HasblBaeMble CH-
HePruIbl, Ha IIPOTUBOIIOJO0KHOM KOHIIE 3aPOIBIIIIEBO-
ro Meinka (popMUPYIOTCA TPU AHTUIIONA, & B IIEHTPE
B pesyJibTaTe CIUAHUA OBYX TallJIOUIHBIX sAmep obpa-
3yeTca OUIJIOUAHASA ITeHTPaJbHasa KJIEeTKa.

Y IIBeTKOBBIX pacCTeHuil sMOpPHOHAJILHOE Pa3BU-
THe IPOTEKAeT II0Cje JBOMHOrO OIIJIOJOTBOPEHNUA, IIPU
KOTOPOM OAWH CHEPMHI OILJIONOTBOPAET SUIEKJIeT-
Ky, a BTOPO#I — IIEHTPAJbHYIO KJeTKYy. W3 3uUTOoTHI
o0pasyeTcsi 3apObIIl, KOTOPBIA IIpeTepHeBaeT P
neneHunii. Ilocae mepBOro mejgeHUA M3 OTHOU KJIETKU
dopmMupyercsa coOCTBEHHO 3apOABIII, a M3 BTOPOM —
TOABECOK, UYepe3 KOTOPBIA IIPOMCXOOUT CHabOKeHU!e
3apoAbIlia MUTATEJbHLIMU BelllecTBaMu. lleHTpaJb-
Has KJIeTKa JaeT Hauajo TPUILJIOUIHOMY SHIOCIEPMY,
colep:KaleMy MUTaTeJbHbIE BeIecTBa IJIs Pa3BUTUA
3apOobIIIIA.

OMOpPHOHAJIbHOE U TOCTIMOPHMOHATILHOE PAa3BUTHE
CeMeHHBIX PACTeHUH 3avacTyio pasiesieHbl BO Bpeme-
HU, TMOCKOJBbKY UM TpebyoTcA ompeneeHHBIE YCJIO-
BUA IJIA IPOPAcCTaHUA.

ITocToMOpPHUOHANBHBIN MEPUO Y PACTEHUN TeTUTCA
HA BEeTeTATUBHBINA, TeHEPATUBHBIN IIEPUOALI U IIEPUOT
crapeHus. B BereTraTuBHOM Iepuoje IPOUCXOAUT yBe-
JaudYeHre OMOMACCHI PacTeHUs, B T'eHEepPATUBHOM OHU
OPHUOOPEeTaroT CIOCOOHOCTh K IIOJIOBOMY pPasMHOKe-
HUIO (Y CEMEHHBIX — K IIBETEHUIO U TJIOJAOHOIIEHUIO),
TOTJa KaKk B IIEPUOJ CTApeHUA CIOCOOHOCTL K Perpo-
OIYKIIUY yTPauynBaeTCsAd.
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Kn3HeHHbIe UnKnbl N yepepoBaHue NOKOJIEHUI

BHOBBL 00pasoBaBIIIHecs OpraHuU3MbI He cpasdy IIpu-
00peTarmT CIOCOOHOCTh K BOCIPOM3BEAEHUIO cede IIo-
ITOOHBIX.

JKu3HeHHBIN LMK — COBOKYITHOCTL CTaAWIl pPas-
BUTHUA, HAUWHAA OT 3UTOTHI, IPOUIA KOTOpPBIE opra-
HU3M JOCTHUTAET 3PEJIOCTHU U IIPUoOpeTaeT CIoCOOHOCTD
K PasMHOKEHUIO.

B KusHeHHOM IIMKJIE IPOUCXOAUT UepedOBaHUE
cTaauii pasBUTHUSA C TAJIOUIHBIM U TUIJIOUITHBIM
HabopaMu XPOMOCOM, IPU 9TOM Y BBICIIHX pacTe-
HUH W JKUBOTHBIX IIpeo0JiafaeT AUILIOUAHLIN Habop,
a y HUBIINUX — Hao0OPOT.

JKusHeHHbIE ITUKJIBI MOTYT OBITH IPOCTBIMU U CJIOMK-
HBIMU. B oTiimume OT IIPOCTOrO KU3HEHHOTO IIUKJIA,
B CJIOJKHOM II0JIOBOE PasMHOKeHIe UepeayeTcs C map-
TeHOTeHeTHuYecKUM u OecmosbiM. Hampumep, pauku
madHUMN, gapllue B TeueHUe JieTa 0ecIojibie IIOKO-
JIeHUusA, OCeHbI0 PasMHOKAIOTCSA IIOJOBBIM CIIOCOOOM.
Oco0eHHO CJIOKHBI KM3HEHHBIE IUKJILI HEKOTOPBIX
rpuboB. ¥ psama JKUBOTHBIX UYepeqOBaHNE II0JIOBO-
ro m 0ecIIoJIOTO IIOKOJIEHUII MPOUCXOAUT PeryJasapHo,
U TAaKOU KU3HEHHBIN ITUKJ HAa3bIBAETC NPAGULbHLLM.
OH xapakTepeH, HAIIpUMep, IJd Paga Meays.

JIuTeIbHOCTD KM3HEHHOTO ITUKJIA OIpeaessdeTcs
YKCJIOM ITOKOJEeHU, Pa3BUBAIOIIUXCSA B TeUeHUe Toja,
WJIV YHUCJIOM JIET, Ha IPOTIKEeHUU KOTOPBIX OPTaHU3M
OCYIIIeCTBJIAET CBOe pasBuTue. Hampumep, pacTeHUs
IeJIAT HAa OMHOJIETHUE W MHOTOJIETHUE.

3HaHue KM3HEHHBIX IIUKJIOB HEOO0XOAMMO MIJIs
TeHeTUYEeCKOTO aHajmn3a, IIOCKOJbKY B TallJIOUIHOM
U TUILJIOUJHOM COCTOSHUSAX PA3JIUUHBIM 00pPasoM BbI-
sIBJIsIeTCA IefCTBUE TeHOB: B II€PBOM CJIydyae MMEIOTCS
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GOJIBITIIE BOSMOKHOCTU IJIA TIPOSABJIEHUSA BCEX T'€HOB,
TOra KaK BO BTOPOM HEKOTODPBIE TeHbI HE OOHADPYIKU-
BaloTCA.

nplll‘-llllel HapyleHuA pa3BuTna opraHNn3mMmoB

WsmeHenne ycaoBuil cpeabl MOMKET YCKOPUTDL Pas-
BUTHE 5MOpPHOHA WMJIXA 3aTOPMO3UTL €ro U HasKe BbI-
3BaTh BOSHUKHOBEHIE PA3JINUYHBIX HAPYIIEHUI BCJE-
CTBME HEemOoJIHOTO (POPMUPOBAHUS €ro COOCTBEHHBIX
BaI[UTHBIX CHUCTEM.

@akKTOpHI, BHIZBIBAIOIME OTKJOHEHUS B PA3BUTUHI
3apOJbBIIIa UeJIOBEeKAa, HA3BIBAIOTCA MepanmozeHHuvlMU,
WIX mepamozeHamu. B 3aBHCHMOCTH OT IPUPOIBI
STUX (PAKTOPOB WX JeNAT Ha (pus3udYecKue, XUMUUe-
CKIe 1 OMOJOTUUYEeCKIe.

K @usuueckum dakropam OTHOCUTCS, TpeEXKIe
BCEro, MOHUBUPYIOIAA Pagualisa, IPOBOIUPYIOIIA
MHOI'OUYMCJIEHHBIE MYTAIMM ILJIOLA, KOTOPBLIE MOTYT
OBITH HECOBMECTUMBIMHU C YKU3HBIO.

Xumuueckumu TepaToOreHaAMU SBJIAIOTCS TAMKeEJIbIe
MeTaJlabl, OeH3aInpeH, BbIOpPACBIBAEMBIH aBTOMOOI-
JIIMY W IIPOMBIIILICHHBIMY IPEAIPUATUAMY, (DEHOIbI,
pPAL JeKapCTBEHHBIX IIPEnapaToB, AJKOr0Jb, HAPKO-
TUKA 1 HUKOTUH.

K o6uonozuveckum teparoreHaM OTHOCAT I'OPMO-
HaJbHBIE HAPYIIEHWs B MATEPUHCKOM OpraHusme,
nHMeKIINT BO BpeMsa 6epeMeHHOCTU (KpacHyXa, Iapo-
TUT, ITUTOMETAJINA).

Oco60 BpemHOE BIMAHWE HA pas3sBUTHE dMOpHOHA
YeJIOBEKA OKAa3bIBAeT YIOTpPeOJeHHe ero POIUTEIIMU
aJIKOT0JIsI, HAPKOTUKOB, KypeHMe TabaKa, IMOCKOJIbKY
AJIKOTOJIb ¥ HUKOTHH YIrHETAIOT KJIETOUHOE AbIXaHWe.
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leHeTnKa KaK HayKa

I'eneTuka — »5TO HayKa, m3ydarolnas 3aKOHOMED-
HOCTU HACJIEACTBEHHOCTU 1 M3MEHUUBOCTU U METOJbI
yIIpaBJIeHUA UMHU.

3adavamu zeHemuKuy Ha COBPEMEHHOM JTare sIBJIs-
I0TCA HCCJIeloBaHNE KaueCTBEHHBIX U KOJMNUYECTBEH-
HBIX XapaKTepUCTUK HacCJeICTBEHHOrO0 MaTepuaja,

aHAJIN3 CTPYKTYpPbl U QPYHK-
3AMOMHU IIMOHMPOBaHUA I'€eHOTHUIIa, pac-
Tpyabl UewwCcKoro uccre- mu(@pPOBKa TOHKON CTPYKTYPHI
posatena . MeHpena TeHa U METOAOB peryadanumn
CTann KpaeyrojabHbIM TeHHOM aKTHUBHOCTHU, IOUCK TIe-
KaMHEM COBPEMEHHON HOB, BBI3BIBAIOIIIUX PA3BUTHE
FEHETAKA. HacCJIeICTBEHHBIX 0OJIe3HeHN ue-

JIOBEKa 1 METOJOB UX «HCIPAaB-
JeHHUSA», CO3IaHe HOBOT'O ITIOKOJIEHUA JIeKapCTBEHHBIX
npemnaparoB o Tuny JJHK-BakiiuH, KOHCTpyupoBanue
C IIOMOIIILIO CPEACTB N'eHHOU 1 KJIETOUHON MHIKeHepuun
OPraHM3MOB C HOBBIMHM CBOWCTBAMH, KOTOPhIE MOT-
Jau ObI IIPOM3BOAUTH HEOOXOAMMBIE UEJOBEKY JieKap-
CTBEHHBIE IIpenapaThbl M IPOAYKTHI IIUTAHUSA, a TaKKe
noJiHasa paciiud)poBKa reHOMa 4yeJoBeKa.

HacaencTBeHHOCTh — 5TO CIOCOOHOCTHL OPraHU3-
MOB IepeJaBaTh CBOM INPU3HAKW U CBOMCTBA B PANY
TIOKOJIEHUH.

HN3MeHuYnBOCTh — CBOIICTBO OPTaHM3MOB IpPHOOpe-
TaTh HOBBIE IPU3HAKHN B TeUeHUE JKUBHMU.

IIpusHaku OpraHmM3MOB MOXKHO pasfejuTh Ha Ka-
yecmeeHHble U KoauvecmaenHvle. KauecTBeHHBIE TIPU-
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3HAKM MMEIOT JBa-TPU KOHTPACTHBIX MPOABJIEHUSI, KO-
TOPbIe HA3BLIBAIOT AJbMEPHAMUBHLLMU NPUSHAKAMU,
HampuMep rogy0oil u Kapuii IBeT Ijas, Torga KaK Ko-
JauYecTBeHHBIE (YIOMHOCTL KOPOB, YPOIKAWHOCTD IIIIIe-
HUIBI) He UMEIOT YeTKO BBIPAKEHHBIX Pa3JIUUNIA.

MarepuaabHBIM HOCHUTEJIEM HACJIEICTBEHHOCTHU SB-
asgerca JHK. ¥V »sykapwoT pasinuaioT IBa THOA
HACJIEICTBEHHOCTU: 2eHOMUNUYECKYID U UYUMONLA3-
mamuueckyro. Hocurenm re-

HOTUIIMYECKON HacJeICTBeH- 3ANOMHU
HOCTH JIOKAJIM30BaHBLI B AIpeE, MaTtepuanbHbIM HoCUTE-
a HOCHUTEJAMHU IHUTOILIa3Ma- ME FRIEISHCUEE T

o asnaetca [OHK, kotopas
THUYEeCKOM HaCJIeJCTBEHHOCTHU
nokanusoBaHa B Aape,

SABJIAIOTCSA HaXOOAIINECT B MU- MUTOXOHAPUAX 1 MAac-
TOXOHAPUAX U ILJIACTUIAX KOJb- TUAAX.

neBele Mmosekyasr [THK. Ilu-

TOIIJIa3MaTUUYeCKass HACJIeJJCTBEHHOCTh IIepemaeTcs
B OCHOBHOM C SHUIEKJETKOW, II09TOMY Ha3bIBAETCS
TaKKe MAMEePUHCKOLL.

B MurToxoHIpUAX KJIETOK YeJoBeKa JIOKAJIM30Ba-
HO HeOOJbII0Oe KOJIMYEeCTBO TeHOB, OJHAKO MX M3Me-
HeHUe MOXKET OKAa3bIBaTh CYIIECTBEHHOE BJIUSHUE Ha
pasBuTHe opramm3Ma, HaOpuMep IPUBOAUTH K pas-
BUTHIO CJIETIOTHI MJIN IIOCTEIeHHOMY CHUKEHUIO IIOJ-
BUOKHOCTH. IlmacTuabl MrpamT He MeHee BaXKHYIO
pons B KuU3HM pacTeHuii. Tak, B HEKOTOPBIX yYacT-
Kax JHUCTa MOTYT IIPUCYTCTBOBATH 0€CXJIOPO(GUIbHEIE
KJIETKH, YTO IPUBOSUT, C OJHON CTOPOHBI, K CHIKE-
HUIO IPOAYKTHUBHOCTU PAaCTeHUA, a C APYroil — TaKue
IEeCTPOJUCTHEIE OPTaHU3MbI I[EHATCS B JeKOPATUBHOM
o3ejleHeHUUW. BOCHpPOU3BOAATCA TaKHUe 3SK3EeMILISPbI
B OCHOBHOM O€CIIOJILIM CIIOCO00OM, TaK KaK IIPU II0JIO-
BOM Pa3MHOYKEHHHU dallle II0JYYaroTCsa OOBIYHbIE 3eJie-
HbIe PacTeHU.
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MeToabl TeHeTHKHI:

T'ubpudonozuveckuii, MaIu MeTOHA CKPeITMBaHUM,
3aKJIIOUaeTcsA B IOA00pPe POAUTENBCKUX 0co0eit
U aHayiu3e moroMcTBa. Ilpu aTOM O reHOTHUIIE OpTra-
HU3MAa CYAAT II0 (heHOTUNMUUYECKUM ITPOSIBIEHUAM
TeHOB y IOTOMKOB, IIOJIYUEHHBIX IIPU OIpeneseH-
HOII cXeMe CKpeI[uBaHusA.

I{umozenemuyeckuii OCHOBAaH Ha WCCJIEIOBAHUU
KapuoTuIia: 4ymcja, (popMbl ¥ BEJIMYNHBI XPOMOCOM
opranmsMa. VayueHme 3TUX OCOOEHHOCTEH II03BO-
JIsieT BLIABUTDL PA3JIMUYHbIE IATOJOTUHN PA3BUTHUA.
Buoxumuyieckuil IO3BOJIAET OUPENEIATL COLEePIKa-
HUe PasJNYHBLIX BEINeCTB B OpPraHM3Me, B OCOOEH-
HOCTU WX M30BITOK WMJIM HEZOCTATOK, a TaKiKe aK-
TUBHOCTD I€JIOTO psAnxa (hepMeHTOB.
MoanekyaapHo-zeHemuiecKue HapaBJIeHbl Ha BBI-
sABJIeHIEe Bapualluii B CTPYKType U PacIIu(POBKY
TIEPBUYHON ITOCJIEIOBATEILHOCTY HYKJIEOTUIOB HC-
caenyembIx yuacTkoB JJHK. OHU MO3BOJIAIOT BBIA-
BUTDH I'eHbI HACJEACTBEHHBLIX 0OJIe3Hel JasKe y M-
OpPMOHOB, YCTAHOBUTH OTIIOBCTBO M T. .
IonyaayuonHno-cmamucmuyecKuil O3BOJIAET OI-
penennTs, reHeTUUeCKUil COCTaB MOMYJIAINN, YaCTO-
Ty OIIPeleJIEHHBIX T€HOB U T€HOTUIIOB, T€HETUUECK I
Tpy3, a TakyKe HAMETHUTb IIePCIEeKTUBLI PAa3BUTUSI
IOy JIAIUN.

T'ubpudusayuu comamuuecKux KJaemox B KYJb-
Type, KOTOPBIN IT03BOJIAET OIPEAEeJUTDL JIOKAJIN3a-
U0 OTpefieIeHHBIX 'eHOB B XPOMOCOMAX ITPU CJIU-
SHUM KJIETOK PA3JIUYHBIX OPTaHM3MOB, HAIIPUMED
MBI U XOMAKA, MBIIIIA 1 YeJOBeKa W T. .

OcHOBHEBIC TeHEeTHYECKNEe IIOHATHS U CUMBOJUKA
I'en — »T0 yuacTok moJserkyabl [IHK, mam xpo-

MOCOMBI, HECYIIUH wuHMOPMAIINI0 00 OIpeaeeHHOM
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OIpH3HaKe WMJM CBOMCTBe opraHmsama. Hexoroprnie re-
HBI MOT'YT OKAa3bIBaTh BJIMAHINE Ha IIPOABJIEHHNE CPa3y
HECKOJBbKHNX IPHU3HaKoB. Taxkoe ABJIeHNE HA3bIBAETCH

nJaeiiomponueil.
Kax[prii reH 3aHUMAaeT B XPOMOCOME CTPOTO OIIpe-
JleJleHHOe MecTOo — JoKyc. Tak KaKk B COMaTUYECKUX

KJIeTKax OOJIbIIIMHCTBA SYKAPUOTUUYECKUX OpTaHu3-
MOB XPOMOCOMEI ITapHbIe (TOMOJIOTUYHEIE), TO B KaiK-
Ioff M3 HMapHBIX XPOMOCOM HAXOAWTCA II0 OAHOU KO-
OUU TeHa, OTBEYAIOIEro 3a OIPeJesIeHHbIA IPU3HAK.
Taxrwue reHbl HA3BIBAIOTCA AJLJICAbHLLMU.

AnenbHbIe TeHBI Yallle BCET'O CYIIIECTBYIOT B ABYX
BapMaHTax — JAOMHUHAHTHOM U pellecCuBHOM. Jlomu-
HAHMHOI HaA3LIBAIOT aJljiejib, KOTOpasd MIPOABJIAET-
cAd BHE 3aBHUCHUMOCTH OT TOTO, KaKOW T'eH HaXOIUTCS
B APYTOIi XpOMOCOME U IIOJAaBJAET Pa3BUTHE IIPU3HA-
Ka, KOIUPYEeMOTO peleCCuUB8HbLM 2eHOM. [JoMUHAHTHEIE
aJtesi 0003HAYAIOTCS OOBIYHO IIPOIMCHBIMEU OyKBaMU
aJatuHcKoro andasura (A, B, C u ap.), a peleccus-
Hble — CcTpouHBIMU (a, b, ¢ 1 np.). PemeccuBHbie aJi-
JIeJIM MOTYT HPOABJIATHCA TOJBKO B TOM CJIyuae, ecJiu
OHU 3aHUMAIOT JIOKYCHI B 00X MapHBIX XPOMOCOMAX.

OpranmsM, y KOTOPOTO B 00eMX T'OMOJIOTMYHBIX
XpoMOCcOMaX HaXOAATCA OOWHAKOBLIE TI'eHbI, Ha3bIBa-
eTCsI 20MO3UZ0MHbLM NO OAHHOMY 2eHl, UIU TOMO3U-
roroir (AA, aa, AABB, aabb u T. 1.), a opraHusm,
Y KOTOPOro B 00erX I'OMOJIOTMYHBIX XPOMOCOMAax Ha-
XOOATCA PasHble BapUaHThl reHa — JOMUHAHTHBINA
U PEeIleCCUBHBLINI — HAB3BIBAETCS 2eMmepo3uzomHbly IO
TaHHOMY TeHy, WJIu rereposuroroi (Aa, AaBb u . 1.).

Pan renoB moxer mmerh Tpu m 0ojiee CTPYKTYP-
HBIX BapHUaHTOB, HAIIPUMEP, I'PYIIILI KPOBU II0 CUCTE-
Me ABO xomupyiorca tpema annexamu — 12, TP, i.
Takoe sABJIeHNE HA3BIBAETCS MHOMCECMBEHHBLM aQJJle-
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ausmom. OmHAKO HaXKe B 9TOM CJIyUae KasKIas XPOMO-
coMa M3 IMaphbl HeceT TOJbKO OJUH aJlJiejib, TO eCTh BCe
TPU BapuaHTa reHa y OJHOTO OpraHm3Ma IIpeacTaBJe-
HbI OBITH HE MOTYT.

COBOKYIITHOCTL T'€HOB, XapaKTepPHYIO mIJA TaIlLio-
UIHOrO HAabopa XpPOMOCOM HAa3bIBAIOT 26HOMOM, TOTAA
Kak 2eHOMUNnoOM — COBOKYITHOCTb T'€HOB, XapaKTep-
HYIO IJ8 OUIJIOUIHOTO Habopa xpomocoM. COBOKYII-
HOCTH IIPU3HAKOB U CBOWCTB OpraHmaMa, KOTopas
SABJIAETCA Pe3yJbTaTOM B3auUMOIelCTBUA TE€HOTHUIIA U
OKpYsKaloleil cpebl, HA3bBIBACTCA (PeHOMUNOM.

s 3ammcu cxeM CKpeIMBaHUI dallle BCero mpu-
MEHAIOTCS CJIeAYIOIIe YCIOBHbIE 0003HAUCHNA:

P — poaguTenbcKkue opraHU3MBI

Q — (amxuMuUYeCcKHil 3HAK BeHepsl — 3€pKaJo
C PYYKOil) — MaTepuHCKas 0co0b

4 — (amxmMumyeckwuii 3HaK Mapca — IIUT ¥ KOIIbe) —
OTIIOBCKAas 0CO0b

X — BHAK CKpPeIUBAHUI

F,F,F,ur. 1. — rubpuALI IIePBOT0, BTOPOTO, TpPe-

THEro W MOCJIEMYIOIUX TOKOJIEHUH;
F, — moToMCTBO OT aHAINBUPYIOINEro CKPeIBAHNUS.

COBPEMeHHbIe npepcraB/ieHNA O reHe nreHome

Tennl, Kogupyioiue IIEPBUYHYIO CTPYKTYpPy OeJi-
Ka, pubocomanbHO¥ mau TpaHcunoptHoit PHK, HaswI-
BAIOTCA CMPYKMYPHbIMU, a TE€HBI, 00eCIeunBaIOIINe
aKTHUBAIIMIO WM IMOJaBJIeHNe CUNThIBAHUA MH(pOpPMAa-
IIUU CO CTPYKTYPHBIX T€HOB, — Pe2YAsLMOPHbLMU.

CTpykTypa mpokapuotrudeckoro reHa. CTpyKTyp-
HBINI TeH IPOKapUOT MMEeT CJIOYKHOe CTpPOeHue, II0-
CKOJIbKY B €r0 COCTaB BXOIAT PEryJATOPHBbIE YUACTKU
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U KOAWPYIOINEe IOCJefoBaTeJbHOCTU. K peryasarop-
HBIM YYaCTKaM OTHOCSTCS IIPOMOTOP, OIIEPaTop U Tep-
muHaTop (puc. 44). IIpomomopom HA3BIBAIOT YUACTOK
reHa, K KoTopomy mnpukpemnasercsa ¢epmert PHEK-
moJimMepasa, obecmeunBariuii cuates nPHK B mpo-
mecce TpaHckpumniuu. C onepamopom, pacroJiaraio-
MIUMCSA MEXKAY IPOMOTOPOM U CTPYKTYPHOI II0CIemno-
BaTEJIbHOCTHIO, MOYKET CBABBIBATHCA 0E/0K-penpeccop,
He nmosBosgiomuii PHK-mormnMmepase HauaTh cCUMTHIBA-
HUEe HaCJeACTBEeHHOII wuHGOPMAIIUU C KOAUPYIOIIeH
OCJIeIOBATEJILHOCTH, U TOJILKO €ro yAajeHue I03BO-
JsdeT HauvaTh TpaHcKkpuniuio. CTpyKTypa pempeccopa
3aKOAVPOBaHA OOBIUHO B pe2y/lAMOpPHOM 2eHe, HaXO-
IAITeMCS B APYI'OM ydYacTKe XpoMocoMbl. CumThIBa-
Hue WH@OPMAIIUM 3aKaHUMBaeTCAd Ha yYacTKe TeHa,
KOTODPBIN HA3bIBAETCA MEPMUHAMOPOM.

Kodupyrowas nocnedosameibHoCnb CTPYKTYPHOTO
reHa COIEPIKUT MHMOPMAIIMIO O IIOCJIE0BATEIHbHOCTHI
aMUHOKHCJIOT B COOTBETCTByMOIlleM Oeske. Komupy-
IOIIYI0 TIOCJIe0BATEJIbHOCTh ¥ IPOKAPUOT HA3LIBAIOT
UUCMPOHOM, & COBOKYIIHOCTh KOJUPYIOIIUX U PEry-
JISTOPHBIX YYACTKOB IeHa IIPOKAPUOT — ONEPOHOM.
CTpyKTypa omepoHa KUIIMEUYHON IAJIOUKU U PeryJd-
UusA ero akKTUBHOCTU ObLiu OTKPBITEI P. jKarxobowm,
K. JI. Mono u A. JIsBoBEIM (1961 T.).

Puc. 44. Cxema cTpoeHus omepoHa:

1 — mpomoTop; 2 — omepaTop; 3 — CTPYKTypPHAasA IIOCe-
IoBaTeJIbHOCTh; 4 — TepmuHaTop; 5 — PHK-monumepasa;
6 — pempeccop
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B 1memoM nDpoxkapumoThl, K KOTOPLIM OTHOCHUTCS
U KUIIIeYHAs IIaJ0YKa, MMEIOT CPABHUTEIbLHO HebOO0JIb-
1I10oe KOJMYECTBO TeHOB, PACIIOJOYKEHHBIX B eIUH-
CTBEHHOU KOJIBIIEBOM XPOMOCOME.

CTpyKTypa 3yKapMOTHYEeCKOro reHa. B orTamuue
OT IPOKApPHUOT, TeHbl SYKapPUOT He HMMeIOT OIIePOH-
HOU CTPYKTYPBI, IIOCKOJIbKY HE COIEep:KaT oleparopa,
M KaKIbIA CTPYKTYPHBIN I'eH COIIPOBOMKIAETCI TOJBKO
IIPOMOTOPOM U TepMuHATOpoM. Kpome Toro, B reHax
SYKaApPUOT 3HAUAIHE YUYaCTKU (9K30HbL) UepemyIOTCs
¢ HesHauvaluMu (UHMPOHAMU), KOTOPHIE IMOJHOCTHIO
nepenuceiBatorca Ha umPHK, a 3arem BnIpesaioTcs
B IIpPOIlecce MX CO3PeBaHMA. BruojgornuecKas poJjb MH-
TPOHOB COCTOUT B CHUXKEHHUU BEPOSTHOCTH MYTalluii
B 3HAUAIUX yYacTKax. PeryaAmnusa reHOB dYKapUOT
HAMHOI'O CJIO)KHee, HeXeJH OIMCAHHAA OJA IIPOKAa-
PUOT.

I'emom uesoBeka. B xome MexIyHApPOSHOTO IIPO-
exta «I'erom uemoBera» (1988—2001 rr.) 6b1IHM OCY-
IIecTBJeHAa IIOJHAs pacIu(pPoBKA MOCJIeI0BaTeIbHO-
cTu HYKJeoTumoB uenoBeueckoit [THK, obHapy:keHue
HEeKOTOPBIX I'eHOB M KapTupoBaHue xpomocom. Cuura-
eTcs, uTo y yeaoBexka 25—30 ThIC. CTPYKTYPHBIX Te-
HOB, IpUYEeM HEKOTOPbIE M3 HUX ITOBTOPAIOTCS COTHU
U ThIcAYM pas. IIpum sToM aBa pasHBIX UYeJOBEeKa HAa
99,9 % wuMeEIOT CXOAHBIE IIOCJIENOBATEJIbHOCTU HYKJIEe-
OTUIOB, 1 JUIlb ocraminuecda 0,1 % omnpemesnsioT Ha-
Iy MHANBUIYAJIbHOCTE. BMecTe ¢ TeM paciinpoBKa
reHoMa dYejioBeKa IIOKa He JaeT mpaMoro spderra,
IIOCKOJIbKY MBI IIOJIYUYMJIA CBOCOOPA3HYIO NHCTPYKIIIIO
1m0 cOOPKe TaKOro CJ0MKHOTO OpPraHu3Ma KaK UeOBeK,
HO He HAYyYMJINCHh U3TOTABJINBATEL €TI0 UJIU XOTA ObI HC-
IIPABJIATH IIOTPEIIIHOCTY B HEM.
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3aKOHOMepHOCTN HacneaoBaHUA,
yctaHoBneHHble . MeHpenem,

NX LMTOJIOrnyecKne oCHOBbI

(MOHO- N AUrn6puaHoe ckpewmBaHue)

OcHOBHBIE 3aKOHOMEPHOCTY HE3aBUCHMOT'O HacJie-
MTOBAaHUS IPU3HAKOB OBLLIM OTKPBITHI I'. MeHgenewm,
KOTOPBIA MOCTUT ycIiexa, IMIPUMEHUB B CBOUX KCCJIE-
MTOBAHUSIX HOBBLIN HA TOT MOMEHT THOPUIOJOTUUECKU
METO[.

Huna wuccaemoBanua I'. Menzenb oToOpajs TOJIb-
KO ceMb IIPUBHAKOB, HMEIOIINX aJbTepHATHUBHbBIE
(KOHTpaCTHBIE) IIPOABJEHUs. Y Ke B MIepPBLIX CKpe-
IUBAHUAX OH 00paTHUJ BHUMAaHUE, UYTO B IIOTOMCTBE
IepBOTO IOKOJEHUSA IPU CKPEIIMBAaHUU PaCTeHUH
C JKeJITBLIMM U 3€JIeHBIMH CeMeHaMU BCe IIOTOMCTBO
WMeJIO KeJIThble ceMeHa. AHaJOTUYHBIE Pe3yJbTAThI
OBLIM TOJIyUEeHBI W IPU HCCJETOBAHUU APYTHUX IIPU-
3HAKOB (CM. «IJKCIIpecc-mOMONIIHUK», ¢. 148).

ITpusHaxu, KoTOphIE IIPE0dIAfANN B IIEPBOM IIOKO-
ageaun, I'. Mennear HasBaux domunanmubvimu. Te xe
U3 HUX, KOTOPbIe He MPOSABJISAINCH B IIEPBOM IOKOJIE-
HUU, TOJYUUJIU Ha3BaHUE PEUECCUBHbLLX.

Oco0u, KOoTopble OaBajid pAacCIIelJieHre B IIOTOM-
CTBe, MOJIYUNUJIN Ha3BaHUe 2emepo3uzomHublx, a 0coou,
He JaBaBIINe PacCIeleHus, — 20M03UZOMHbLX.

CkpeliuBaHue, IIPU KOTOPOM HCCJIENYeTCs IIPO-
sBJI€HWE TOJbKO OJHOTO IpH3HAaKa, Ha3bIBaeTCA MO-
HozubOpudHbiM. B TakoM ciydae ITPOCJIEKUBAIOTCS
3aKOHOMEPHOCTHU HAacJIefOBaHUS TOJBKO ABYX BapuaH-
TOB OJHOTO IIPM3HAKA, Pa3BUTHE KOTOPHIX O0YCJIOB-
JIeHO Tapoii aJlIeJbHBIX TeHOoB. Hampumep, mpusHaK
«OKpacKa BeHUMKAa I[BEeTKa» y Iopoxa MMeeT TOJbKO
IBa IPOSBJIEHUSA — KpacHas u Oeyas. Bce ocTanabHbIE
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OpHU3HAKMN, CBOMCTBEHHBIE MAHHBLIM OPraHmM3MaM, BO
BHUMAHME He IPUHUMAIOTCS M He YUUTHIBAIOTCA B pa-
cueTax.

CxeMa MOHOTHOPUAHOTO CKPEIMBAHUSI TaKOBAa:

P Q AA X 3 AA
T'ameTs1 A A
F AA

1

CKkpecTHUB [Ba PacTeHHSA I'OpoxXa, OJHO M3 KOTO-
PBIX MMEJO JKeJThle CeMeHa, a APyroe — 3ejeHble,
B mmepBoM IIOKoJieHHu I'. MeHaenb mojydas pacTeHUs
WCKJIIOUNTEJIbHO C KeJTBIMU ceMeHaMU, He3aBUCUMO
OT TOT0, KaKoe pacTeHue OBLLIO BHIOPAHO B KauecTBe
MAaTEePUHCKOI0, a KaKoe — OTIoBCKoro. Takme xe
pesybTaThl OBIIN IIOJYYEHBI ¥ B CKPEIUBAHUAX IIO
IpyruM TIpusHaxkaMm, uTo npajgo I'. Menpenaio ocHoBa-
HUA cPOPMYJIUPOBATEH 3AKOH eduH000pasus 2ubpudos
nep8ozo nokoJeHus, KOTOPHIN TaK:Ke HasLIBAIOT nep-
8blM 3aKOHOM MenOeas U 3aKOHOM OOMUHUPOBAHUS.

IlepsBorii 3akon Menmeis:

ITpu ckpeuwuganHuL 20MO3UZOMHBLX POOUMEALCKUX
Gdopm, omauvaruwuxcs no 00HOIL nape aibmepHamus-
HbLX NPU3HAK08, 6ce 2ubpudvl. Nnepeozo NOKOJLEeHUS
0ydym edunHooOpa3Hbvl. KAK NO 2eHOMUNY, Mmakx U no
pernomuny.

A — xeJsTBIEe ceMeHa; @ — 3eJieHble ceMeHa.

Q AA " 3 aa
JKeJIThle ceMeHa 3€eJIeHbIe ceMeHa
T'ameTs1 A a
Aa
Fl
JKeJIThIe ceMeHa
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IIpu camoomnbinenuu (CKpemIMBaHUU) THUOPUIOB
epBOTO IIOKOJIEHUS OKasajochk, uTo 6 022 cemeHu
HUMEIOT JKeJaTyio oKpackKy, a 2001 — 3senenyro, 4uTO
IPUMEPHO COOTBETCTBYET cooTHoIeHno 3:1. Oomapy-
JKeHHasd 3aKOHOMEPHOCTH MOJIyunJia HadBaHUe 3AKOHA
pacuienenus, UIu 6mopozo 3akoHa Mendeas.

Bropoii 3axkon Mengesus:

ITpu ckpewusaHuu zemepo3uzomHuvLx 2ubpudos nep-
8020 NOKOJeHUs 8 nomomcmae 6ydem HabL0OIAMbCS
npeobadarue 00H020 U3 NPU3HAKO8 8 COOMHOULCHUU
3:1 no ¢penomuny (1:2:1 no zenomuny ).

p Q AA y & Aa
2 JKeJITble ceMeHa JKeJIThbIe ceMeHa
TameTsl A a A a
F 1A4AA : 2Aa : laa
2 [ —
denorun 3 1
JKeJIThle ceMeHa 3eJIeHble CeMeHa

OpHako mo (heHOTHITY OCOOU HAJEKO HE BCerja ymaa-
eTcs YCTAaHOBUTH €e T'eHOTUI, IMOCKOJBKY KaK T'OMO-
3UTOTHI IO JOMHHAHTHOMY TeHy (AA), Tak u rerTepo-
3urotsl (Aa) OyayT uMeThb B (DEHOTUIIE TPOSABICHUE
JTOMWHAHTHOTO reHa. IlosToMy [yig OPraHM3MOB C Iie-
PEKPECTHBIM OILJIOJIOTBOPEHUEM IPUMEHAIOT AHAAU3U-
pyrnuiee ckpeuwuarHue — CKperuBanue, Ipu KOTOPOM
OpPraHW3M C HEM3BECTHBHIM T'€HOTUIIOM CKPEI[MBAETCS
C TOMO3UTOTOH II0 PEeleCCUBHOMY Te€HY AJIA ITPOBEPKU
reHotuna. IIpu 3TOM TOMO3UTOTHBIE OCOOU IO TOMHU-
HAHTHOMY TeHY pPacIIellJIeHus B IMOTOMCTBE He TaioT,
TOT/Ia KaK B IOTOMCTBE T'eTePO3UTOTHHIX HAOII0LaeTca
PaBHOE KOJUYECTBO ocobell KaK C JOMMWHAHTHBIM, Tak
¥ C PEeIecCCUBHBIM MIPU3HAKAMU:
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P Q Aa X 3 aa
T'amersr A a a

F, 1l4a : 1laa

P Q44 X 3 aa
T'ameTsr A a

F Aa

1

OcCHOBBIBasICh HA pe3yJbTaTaX COOCTBEHHBIX DKC-
nepuMeHTOB, I'. MeHae b IIPEAIIONIOKNI, UTO HACJE]I-
CTBeHHBIE (PAKTOPLI MPH 00pPa30BAHUU TUOPUILOB HeE
CMEIINBAIOTCA, 4 COXPAHSIOTCS B HEU3MEHHOM BHJE.
IToCKONBKY CBA3bL MEXKIY IIOKOJEHUAMU OCYIIIECTBIIA-
eTcs uepes ramMeThl, TO OH JOIIYCTUJ, UTO B IIPOIecce
nxX 00pasoBaHUA B KAXKIYIO0 M3 raMeT IIONAaJaeT TOJIb-
KO oauH (paKTOp M3 Mmaphl (TO €CTh TaMeThl TeHeTHue-
CKM UMCTHI), a IIPY OILJIOLOTBOPEHMUHU IIapa BOCCTAHAB-
JINBAeTCA. OTU IMPEAIIOJOKEHNU MOJYUYUIN HasBaHUe
npasusa LucCmomol zamem.

IIpaBuI0 YHCTOTHI raMeT:

IIpu zamemozenese zenvl 00HOIU napvl pasdensom-
cs, mo ecmv Kaxdas zamema Hecem moJavbKo 00HY aJi-
JieJib.

OgHAKO OpPraHu3MbI OTJHYAIOTCSA IPYr OT Apyra
II0 MHOTMM IIPU3HAKAM, II09TOMY YCTAHOBUTL 3aKO-
HOMEPHOCTH MX HacCJIeJOBaHMNA BO3SMOMHO TOJIBKO IIPN
aHaJIM3e OBYX u 0oJiee MPU3HAKOB B mmoTomcTBe. CKpe-
IBaHWe, IPU KOTOPOM PacCMaTpPHBAETCs HAcJemoBa-
H1Ee " IIPOU3BOAUTCHA TOUHBIN KOJMYEeCTBEHHBIN yuer
IIOTOMCTBA IIO ABYM IIapaM IIPDHM3HAKOB, Ha3bIBAa€TCHA
Juzubpudnsvim. Eciu xe aHaIusmpyeTca IPOsSBJIECHUE
0OJIBIIIET0 YMCJIa HacCJIeACTBEHHBIX IIPM3HAKOB, TO 3TO
yiKe nonuzubpudHoe cKkpeuwusanue.

116



3aKOHOMEpPHOCTU Hac/le0OBaHNA @ 146 @ 148

Cxema IUTHOPUIHOTO CKPEIUBAHUA:

P 9 AABB X 3 AAbb
T'ameTsI AB Ab

F, Q AABb X & aaBb
lFamerst AB Ab aB ab

F AaBB AaBb AaBb Aabb

2

IIpu Gosbmrem pasHOOOpasuu raMeT OIIpenesieHue
FeHOTHUIIOB IOTOMKOB CTAHOBUTCS 3aTPYIHUTEILHEBIM,
IMO9TOMY JJIA aHAJIM3a IITUPOKO UCIIOJIb3yeTCs pelleTKa
Ileunera, B KOTOPYIO II0 TOPUSOHTAJM 3aHOCATCS
MYJKCKIEe raMeThl, a IO BepTUKalIu — JKeHcKue. ['e-
HOTHIIBI IIOTOMKOB OIIPEeJIsIIOTCS COUYeTaHneM T'eHOB
B CTOJIOIIaX M CTPOKAaX.

Q J aB ab
AB AaBB AaBb
Ab AaBb Aabb

Hna nurubpunuoro ckperuBanusd I'. Meugennb BbI-
Opan aBa IpHU3HAKa: OKPAcKy ceMAH (PKeJTyIo M 3e-
JeHy0) u ux ¢Gopmy (IIagKyi0o WM MOPIIUHUCTYIO).
B mepBoM mokoJieHHM COOJIIOZAJICS 3aKOH equHOo00pa-
3uA ruOpPUIOB IIEPBOTO MOKOJEHUA, a BO BTOPOM IIO-
KoJeHnu ObLIo 315 »KeuaThIxX raagkmx cemaH, 108 —
3eJIeHBIX Tyaagkux, 101 — KeaToe MOPIIUHUCTOE
u 32 3eJIeHbIX MOPIMUHUCTHIX. IlomcueTr mokasas, 4To
paciiemierre npudamxaaoch K 9:3:3:1, HO 1m0 Ka-
IOMYy M3 TMPU3HAKOB COXPAHAJNOCH COOTHOIIeHme 3:1
(*KenThle — 3eJjieHbIe, TJIAAKNE — MOPIIMHUCTHIE).
9dTa 3aKOHOMEPHOCTHL IIOJYyUYMJIa Ha3BaHUE 3AKOHA
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HE3aBHUCUMOTO DPaCUienJieHus NPU3HAK08, WUIN mpe-
muezo 3axona Mendens.

Tperuii 3aKon MeHaens:

ITpu ckpewuBanHUU 20MO3UZOMHBLX POOUMEALCKUX
Gopm, omauuawwuxcs no 08ym u 0osee napam npu-
3HAK06, 60 6MOPOM NOKOJeHUU Oydem npoucxodumu
He3asucumoe pacujenjenue 0AHHbLX NPUSHAKOE 8 CO-
omuowernuu 3:1 (9:3:3:1 npu JueubpudnHom ckpewsu-

8aHUL ).
p Q AABB o & aabb
JKeJIThbIe TJIagKue 3eJIeHble MOPIIUHNCTbIE
T'ameTsl AB ab
F, AaBb
JKeJIThbIe IJIaJgKue
P, Q AaBb X & AaBb
Tamersr AB, Ab, aB, ab AB, Ab, aB, ab
F2
o~_9| aB Ab aB ab
AB AABB AABb AaBB AaBb
Ab AABb AAbb AaBb Aabb
aB AaBB AaBb aaBB aaBb
ab AaBb Aabb aaBb aabb
9A B * . 3A bb : 3aaB_ : laabb
JKeJITble JKeJIThble 3eJIeHble 3eJIeHbIe
TJIagKue MOPIIITUHNCTBIE rjagKue MOPIIIUHNCTBIE
* Ha mecTe, 0003HAUEHHOM «_ », MOYKET HAXOAUTHCA KAK JOMU-

HAHTHBIN, TAK U PEIeCCUBHBIN I'eH.
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Tperuir 3axon MeHae/sT IPUMEHNM TOJBKO K CJIYy-
yasgM He3aBUCUMOI'0 HacJeJdOBaHMUsA, KOTJa I'eHbI pac-
TOJIOXKEHBI B PA3HBIX apaX 'OMOJOTHUYHBLIX XPOMOCOM.
B Tex cayuasix, Korja IeHbI PACIIOJOKEeHBI B OIHON
mape TOMOJIOTMYHBIX XPOMOCOM, HeHCTBUTEJIbHBLI 3a-
KOHOMEPHOCTH CIEeIIJIEHHOr0 HacJedOBaHUA. 3aKOHO-
MEpPHOCTHM HEe3aBHCUMOTO HACJETOBAaHUSA IIPU3HAKOB,
ycranoBieHHBIe I'. MengeneMm, Tak:ke 4acTo HapyIlla-
IOTCS U IIPU B3aUMOIelCTBUU T'€HOB.

3aKOHOMepHOCTI/I HacneaCcTrBeHHOCTH,
nx ymronornyeckme oCHoBbl

CorslacHO XpPOMOCOMHOM TeOpUU HacJaeICTBEHHO-
CTH Kakaas IIapa TeHOB JIOKAJM30BaHA B IIape Io-
MOJIOTUYHBIX XPOMOCOM, MIPUYEM KaKaas Hu3 XpPo-
MOCOM HECeT TOJILKO II0 OJHOMY M3 dTUX (PaKTOPOB.
Ecau mpencTaBuTh, YTO T'€HBI SBIAITCA TOUEUHBIMU
o0BbeKTaMHU Ha IPSAMBIX — XpPOMOCOMAaX, TO cXeMa-
TUYECKU TOMO3UTOTHBIE 0COO0M MOTYT OBITH 3aIMCAHBI
Kak Al|A unu a|a, Torga xak rereposurorHas — Ala.
ITpu obpasoBaHuu raMmeT B Ipoliecce Meiio3a KayKIbIi
W3 TeHOB IIaphl I'€TEPO3UI'OTHI OKAXKeTCA B OMHON u3
MOJIOBBIX KJIETOK (puc. 45).

Hampumep, ecin CKpPeCcTUTH OBYX TI'€TePO3UTOTHBIX
ocoleil, TO IPU YCJIOBUU O0OPa30BAHUA Y KaKIOH u3
HUX TOJBKO IIaPLI MaMeT BO3MOXKHO IIOJIYUEHME BCEro
JUIIb YeThIpeX NOUEePHUX OPTaHU3MOB, TPU U3 KOTO-
pBIX OyoyT HeCcTH XOTs Obl OAWH NOMWHAHTHBIN TeH
A, U TOJIBKO OAMH OyJeT TOMO3SUIOTEH II0 PEeIecCUB-
HOMY TeHYy @, TO €CTh 3aKOHOMEPHOCTH HacCJIeICTBEH-
HOCTU HOCAT CTATHUCTHUUYECKUil xapaxrtep (pmc. 46).
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Ecau rensl pacnoJsiaratoTcsa B pa3HbIX XPOMOCOMAaX,
TO TpU 00pa30BaHUU TaMeT paclupereeHne MeXKIY
HUMHU aJijiejiell m3 JaHHOM Hapbl TOMOJIOTUYHEIX XPO-
MOCOM IIPOMCXOJMT COBEPIIIEHHO HE3aBUCUMO OT pac-
npefiejieHUA aJljieseil U3 IPyrux Iap.

ITpodaza II

ITpocaza I

Pacxoxgenue Pacxoskenme
TOMOJIOTUYHBIX XPOMATH

XPOMOCOM B a"adase II
B aHagasze I

Puc. 45. PacxoxaeHue aylIieJIbHBIX T€HOB B IIpoIlecce
rameroreHesa

AA  Aa aa Aa

Puc. 46. Coueranus raMeTr B IIpoliecce
OILIOJJOTBOPEHU S
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NmenHo coryuaiiHoe pacmoIoKeHe TOMOJIOTHTYHBIX
XPOMOCOM Ha 9KBaTope BepereHa B Meradase I meiiosa
U X IOCcJeaymllee pacxo:kgenne B amagdase I Bemer
K pasHoo0pasuio peKoMOmMHAIIMN aJjijieiell B ramMerax
(puc. 47).

Ywucyio BOBMOMKHBIX COUETAHUUN aJjieseili B MYK-
CKUX NN JKEHCKMX raMeTax MOXKHO OIpPeNeUTh II0
ob1meit popmysie 2", rme n — YMCIO XPOMOCOM, XapaK-
TepHOe AJIid TallJIONIHOTro Habopa. ¥ uenoBeka n = 23,
a BO3MOJKHOE YHCJIO COYeTaHUH cocTaBiager 2% =
= 8 388 608. Ilocimenymolee o0beaHEHNE TaMeT IPU
OILIOJOTBOPEHUN SABJIAETCA TAKMKE CIAYUYAMHBIM, U IIO-
STOMY B IIOTOMCTBE MOXKHO 3a()MKCHUPOBATHL HE3aBU-
cuMOe pacIlfell/IeHre 10 KayKI0U Iape IPU3HAKOB.

ITpodasza II

IIpodasza I

Canyuaitabie Cayuaiiubie
PACXOMKIEHUA  PACXOXKIEHUA
XPOMOCOM XPOMOCOM
B aHa(asze I B a”Hagaze II

Puc. 47. HezaBucumoe paciienyesHre KaXJIoi mapbl IPU3HAKOB
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OmHaKO YMCJIO MPU3HAKOB Y KaMKIOTO OpraHm3Ma
BO MHOTO pas GOoJIbIIIE YKCJA €TI0 XPOMOCOM, KOTOphIE
MOJKHO Pas3jNUUTh O] MUKPOCKOIIOM, CJIeJOBATEJIbHO,
KasKkaas XpoMocoMa IOJIXKHA COAEpP:KaThb MHOKECTBO
daxropoB. Eciu mnpexacraBurh cebe, YTO y HEKOTO-
poii ocobu, TeTepO3UTOTHOM II0 ABYM HapaM TI'eHOB,
PaCIIoJOXEeHHBIX B I'OMOJIOTHUYHBIX XPOMOCOMAax, 06-
pasyoTCcsa TaMeThl, TO CJeAyeT YUYNUTHBIBATH HE TOJBKO
BEPOATHOCTH 00pPa30BaHUS TraMeT C MCXOTHBIMH XPO-
MOCOMaMM, HO MW TaMeT, IIOJIYUYMBIIINX HN3MEHEHHBIE
B pes3yJibTaTe KpoccumHroBepa B mpodase I wmeiiosa
xpomocombl. CiiefoBaTeIbHO, B IIOTOMCTBE BOBHUKHYT
HOBBI€ COUE€TaHUA IIPHU3HAKOB. I[aHHBIe, IIOJIYUYE€HHBIE
B 9KCIIePUMEHTaX Ha Iposoduiie, Jerjii B OCHOBY XPpoO-
MOCOMHOIL Mmeopuu HacaedcmeeHHoCmu.

3aKoH MopraHa: cuernJieHHoe HacdnegqosaHne
npu3HakKoB, HapylweHune cuemnjieHnA reHoB

Hosrlit oprarusM moJiydyaeT OT poauTesieil He poc-
CBHIIb TE€HOB, a IleJIbIe XPOMOCOMBI, IPU 9TOM KOJIU-
YeCTBO IPUBHAKOB W COOTBETCTBEHHO OIIPEIEJIAIONTINX
UX TeHOB ropasno 0o0Jbllle, UeM XpoMocoM. B coorser-
CTBUM C XPOMOCOMHOM Teopuell HacJIeLCTBEHHOCTH,
TeHBI, PACIOJIOKEeHHBIe B OJHOII XPOMOCOMe, HacJe-
IVIOTCA CIleILIEHHO. BeyencTBre 9TOTO IPU JUTHOPHU-
HOM CKPeIUBAHUM OHU He Mal0T OXKUIAaeMOTO pacIIlell-
geaus 9:3:3:1 u He MOUUHAIOTCA TPETheMy 3aKOHY
Mengens. MoxHO OBLIO OBI OXKUAATH, UTO CIEIIJIeHMe
T'€HOB ABJIAETCA IIOJIHBIM, W IIPU CKPEIIMBAHUM I'OMO-
BUTOTHBIX II0 JAHHBIM I'eHaM oco0eil 1 BO BTOPOM IIO-
KOJIEHNU naeT HNCXOOHBbIe Q)eHOTI/IHbI B COOTHOIII€eHUMN
3:1, a IpuU aHAJIU3UPYIOIEM CKPEIUBAHUN THOPUIOB
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TepPBOTO TIOKOJIEHUS pacIlielieHne ITOJIKHO COCTaB-
aare 1:1.

I TpOBEPKM 5TOT0 HPEANOJIOKEeHUA aMepUKaH-
ckuii regetuk T. Mopran BeIOpas y APO30QUILI TAPY
TeHOB, KOHTPOJUPYIOMIMX OKpacKy Teaa (cepoe —
yepHOoe) 1 QOopMy Kpbliaa (IJIMHHBIE — 3aYaTOYHBIE),
KOTOpPBIE PACIIOJIOKEHBI B OJTHOM Hape IOMOJIOTUYHBIX
xpomocom. Cepoe Tesio U JIUHHBIE KPBLIbSI ABIAIOTCS
IOMUHAHTHBIMHU Ipu3HaKamMu. IIpum cKpemuBaHUN
TOMO3UTOTHON MYXHW C CEPBIM TeJOM W IJIUHHBIMU
KPBLIbAMY U TOMOBUTOTHON MYXU C UEPHBIM TEJIOM
W 3aYaTOYHBIMU KPBLIIbAMHN BO BTOPOM TOKOJIEHUU
IEefCTBUTENbHO OBLIM TOJIyYeHBI B OCHOBHOM POIM-
TeJbCKUe (PeHOTUIBI B COOTHOIIIEHNM, OJIM3KOM K 3:1,
OHAKO MMEJIOCh 1 He3HAUUTEJIbHOEe KOJUUECTBO OCO-
0eil ¢ HOBLIMU KOMOWHAIIMAMY STUX IPU3HAKOB. [laH-
HBIe 0CO0M HAB3BIBAIOTCA PEKOMOUHAHMHBLMU.

A% A assa
T'emoTunsl X
pomurene#r piip beeb
A%As sasa
Kpoccuurosep
beb
Asda Adsa aséa aséa
T'emoTunbe!
IOTOMKOB
Bettb beeb Bteb bt ¢b
[

PexoMOMHAHTHBIE T€HOTHUIIBI

Puc. 48. CuenyienHoe HacjaemOBaHUe IIPU3HAKOB
¥ KPOCCUHTOBEP
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EEI leHeTuKa

OgHarko, TPOBenA AaHAJIU3UPYIOIIEe CKPeIIuBa-
HUe THUOPUIO0B IIEPBOTO IIOKOJIEHUSA C TOMO3UTOTaAMU
0 pelleccUBHBIM reHaMm, T. Mopraum oO0HapyKUJI, UTO
41,5% ocobeii mMesu cepoe TeJO U AJUHHBIE KPBI-

absi, 41,5% — wuepHOe TeJO0 W 3aYaTOUYHBIE KPBI-
absa, 8,56% — cepoe TeJO0 M 3a4aTOUYHBIE KPBLIbSI,
u 8,5% — uepHOE TeJO U 3a4aTOUHbIe KPbLIbsi. OH

CBs3aJI IOJIyYeHHOe pacIllerieHre ¢ KPOCCUHTOBEPOM,
npoucxonAmuM B mpodasde I meiiosa, m IpemyiosKUII
CUUTATh eqUHUIIel PACCTOSHUSA MEXKIy TeHaMU B XPO-
mocome 1% KpOCCUHTOBEpa, BIIOCJEACTBUY HAa3BaH-
HBIN B €r0 YeCThb JMOpP2aHUOOll.

3aKOHOMEDPHOCTH CIETJIEHHOTO HAacJeIOBaHUA,
YCTaHOBJIEHHBIE B XO/l€ 9KCIEPUMEHTOB Ha APO30(du-
Jie, IOJTyYMJIN Ha3dBaHue 3akorHa Mopzana.

3axon MopraHa:

T'eHbl, 10KANAU308AHHbLE 8 00HOIL XpOMOCOME, 3AHU-
mawm onpedejieHHoe Mecmo, HA3bleéaemoe JOKYCOM,
U Hacaedyrmces Cuenaento, npuiem CuLa CuenjeHus oo-
PamHoO nPONOPUUOHAJLLHA PACCMOSLHUIO MeHdY 2eHaAMU.

T'enbl, pacmojioKeHHBIE B XPOMOCOME HEIOCPeI-
CTBEHHO APYT 3a APYroM (BepPOATHOCTH KPOCCUHIOBEPA
KpaliHe MaJjia), Ha3bIBAIOTCA CIEILJIEHHBIMU IIOJIHO-
CTBIO, & €CJIM MeXKIY HUMHU HAXOIUTCS eIle XOTS ObI
OIWH T'eH, TO OHU CIIeILJIEHELI He ITOJHOCThI0O U UX CIie-
IJIeHre HapylllaeTcs HIPU KPOCCUHTOBepe B pe3yJbTa-
Te 00MeHa yJYacTKaMU T'OMOJIOTUUYHBLIX XPOMOCOM.

XpomocomHan Teopus HacNeACTBEHHOCTY

PesybTaThl 9KCIIEPUMEHTOB OCHOBOIIOJJIOMKHIKA Te-
"Hetuku I'. MeHIensda, aHIINHCKUX T'eHEeTUKOB Y. BaT-
coHa, P. Ilennera, JI. [loukacTepa 1 rpynisl yUeHbIX,
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Boariaasiisiemoin T. Mopranom, mo3BOJMIN K CepearHe
20-x rr. XX B. chopMyInpoOBaTh OCHOBHBIE IIOJIOMKE-
HUSI XPOMOCOMHOM TeopuU HacJIeACTBEHHOCTHU, OIIpe-
IeJINTh HMOPAJOK PACIIOJOMKEHNA I'eHOB B XPOMOCOMAaX
U PacCTOAHUA MEXKIY HUMU, TO €CThb COCTABUTH IIep-
BbI€ KapThl XPOMOCOM.

OcCHOBHBIE TIOJIOKEHUST XPOMOCOMHON TeOpHHU
HACJIe[ICTBEHHOCTH

—

Tennl pacmosoxeHbBl B XpOMOCOMAX.

2. T'eHbl OogHOII XPOMOCOMBI HACJIEAYIOTCS COBMECT-
HO, WJIV CIEILJIEHHO, U Ha3bIBAIOTCS 2PYNNOil cyen-
JleHUsL.

3. Uwmcio rpylml CIeNJeHUs YNCJIeHHO PaBHO raIllio-
UIHOMY HabOpy XPOMOCOM.

4. B rammoil XpoMOCOME COCPeIOTOUYEeHBI OIpeesIeH-
HbIe TeHbI, OTBeUalollie 3a IIeJbIi pPAL IIPU3HA-
KOB.

5. KakabIili reH 3aHMMaeT B XPOMOCOME CTPOT'O OIIpe-
JleJIEHHOE MEeCTO — JIOKYC.

6. I'eHbl B XpOMOCOMAaX PACIIOJOKEHBI JUHENHO.

7. Hapyiienue clellieHUs T'eHOB IPOUCXOIUT TOJBKO
B pe3yJbTaTe KPOCCHUHTOBEPA.

8. PaccrosHme Mexxay reHaMU B XPOMOCOME IIPOIIOP-
IIIOHAJBHO IPOIEHTY KPOCCUHTOBEPA MEKIY HIIMIU.

9. HesaBucumoe HacjaegoBaHIE XapPaKTEPHO TOJBKO

IJIs TEHOB HEeroMOJOTUUYHELIX XPOMOCOM.

FeHeTuKa nona

IIox — 3TO COBOKYIHOCTH MOP(OJIOTUYECKUX U (pu-
3MOJIOTUUYECKUX OCOOEeHHOCTell opranmsma, obecIieuu-
BAaIOIIUX II0JIOBOE Pa3MHOXKEHHE, CYIIHOCTH KOTOPO-
'O CBOOUTCA K OIIJIODOTBOPEHMNIO, TO €CTh CJIUAHHNIO
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MY:KCKUX U JKEHCKHUX IIOJIOBBIX KJIETOK B 3UTOTY, U3
KOTOPOII pa3dBUBAaeTCA HOBBIA OPraHMU3M.

IIpusHaxku, MO KOTOPBIM OAWH ITOJ OTJIUYAETCS OT
IPyToTo, NeJiAT Ha IepBUUYHBLIe M BTOpUUHLIE. K nep-
BUYUHbIM TNOLOBbLLM NPU3HAKAM OTHOCATCS TIOJIOBBIE
OpraHbl, a BCe OCTAJbHBIE — KO GMOPUYHbBLM.

Y uesoBeKa BTOPUYHBIMU ITOJIOBBIMU HMPU3HAKAMU
SABJISIIOTCS TUII TEJOCJIOKEHUA, TeMOp rojoca, IIpeoo-
JaJlaHVe MBIIIeYHON WM KUPOBOU TKaHU, HaJIMYUe
OBOJIOCEHUSI Ha JUIe, KaOblKa, MOJIOYHBIX JKeJjes.
Tak, y »KeHIIIUH Ta3 OOLIYHO IIIKMpe ILJIeU, IpeodIagaeT
JKUPOBAasi TKaHb, BBIPAYKEHBI MOJIOUHEIE JKEeJIe3bI, TO-
J0oC BBICOKUiT. My:KUMHBI K€ OTJIMYAIOTCSI OT HUX 00-
Jee MUPOKUMU TIJIeYaMu, ITpeobIafaHeM MBIITeUHON
TKaHW, HAJUYMEM OBOJIOCEHUSA Ha JINIle W KaIbIKa,
a Tak:Ke HU3KUM T'OJIOCOM.

B KapuoTuiie My:XUMH €CTh JBe HeIlapHbIe XPOMO-
combl. Ilo popme 5T XPOMOCOMBI B Hauaje AeJIeHU
HATIOMUHAIOT JIATUHCKUEe OYKBBI X W Y, U II09TOMY
OblTu HasBaHBI X- W Y-xpomocomamu. CmepmaToso-
Wbl MYKUYMHBI MOTYT HECTH OOHY M3 9TUX XPOMOCOM
U OIIpeNesATh HMoJI OyayIero pebeuka. B ¢cBsa3u ¢ aTuM
XPOMOCOMBI UeJIOBeKa M MHOTUX APYTUX OPTaHM3MOB
IeJIAT Ha IBe TPYNILI: AYMOCOMbL I 2eMmepPOXPOoMOCo-
Mbl, NI NOJOBbLE XPOMOCOMDbL.

B Tex cayuaax, Korma moJ HeceT ONMHAKOBBIE TO-
JOBBIE XPOMOCOMBI, HanmpuMep XX, rOBOPAT, YTO OH
20Mmo03Uz0meH, Uau zomozamemern (obpasyeT ommHa-
KOBBIe TaMeThl). [Ipyroii ke moJ, HMeIouii pasHble
moJioBble XxpoMocoMbI (XY), Ha3bIBaeTCA 2eMU3U20M-
Hotm (He MMEIUM MHOJHOTO 9KBHBAaJEHTA aJesb-
HBIX TeHOB), WJU z2emepozamemmuvim. ¥ UeJOBeEKa,
OOJIBIIIMHCTBA MJIEKOMUTAIOIINX, MYIIKU APOo30Qhu-
Jbl W APYTHUX OPraHM3MOB TOMOTaMeTeH KEeHCKUH
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mou (XX), a myskcKoii — rereporamereH (XY), Tor-
a Kak y IITUI[ TOMOTaMeTeH MY’KCKOIi moJ (ZZ, niu
XX), a :keHcKkuit — rereporamerer (ZW, nau XY).
Kapuortun My»X4uuHBI 3anucbiBaeTca Kak ¢ 46, XY,
a KapuoTHUII KeHIMUHbBI — Kak ¢ 46, XX.
ITocKOBKY HEKOTOpbIe I'€HbI HAXOOATCS B IIOJIO-
BBIX XPOMOCOMAX, HEOAWHAKOBBIX y IIPEICTABUTEJEH
IIPOTHBOIIOJIOMKHBIX II0JIOB, XapakKTep HacjJeIOoBaHUS
MIPU3HAKOB, KOAUPYEMbIX TaHHLIMU I'eHaMH, OTJIUYa-
ercd oT obitero. Takoii TuIm Hac/ieLOBaHISA HA3LIBAET-
cA Kpuc-Kpocc Haciedo8anuem, ITOCKOIbKY MYsKUMHBI
HACJeAyIOT IPU3HAKKU MaTepU, a JKEeHIIWHBI — OTIIA.
IIpusuaku, ompenesisgeMble I'eHaMU, KOTOPbIe HAXO-
IATCSA B IIOJIOBBIX XPOMOCOMAaX, Ha3bIBAIOTCS CUCMNJLCH-
HbiMu ¢ nosom. IlpumepamMu IpPU3HAKOB, CIIEIIJICH-
HBIX C IIOJIOM, SBJISIOTCSA PEIleCCUBHBIE IPU3HAKH
remMopUJINN U TaJbTOHH3MAa, KOTOPLIE B OCHOBHOM
MPOSBJISIOTCS y MYJKUYHH, TaK KaKk B Y-XpPOMOCOME
HET aJlIeJbHBIX TeHOB. JKeHITMHBI 00JEIOT TaKuU-
My 00JIe3HSAMHU TOJHKO B TOM CJIydYae, €CIH M OT OT-
ma, U OT MaTepW OHHU IOJYUYWJIN TaKue MNPU3HAKN.
Hanpuwmep, ecam mars ObLiTa TeTE€PO3UTOTHBIM HO-
cutejieM reMopUJINH, TO y IIOJOBUHBI €€ CHIHOBEH
CBePTHIBAEMOCTh KPOBU OyaeT HapyIlleHa:

H
X" — HOpMaJbHOE CBEPTHIBAHUE KPOBU;
h
X" — HecBepTHIBAEMOCTb KPOBHU (reMopuans).

H~rh "
P Q X'X X 3 X"y
HOpMAaJTbHAS HOpMAJTbHAS
CBEPTHIBAEMOCTH CBEPTHIBAEMOCTH
KDPOBU KpPOBH
H ~h 324
T'amerst X, X X,Y
HxH ~H 3¢
F, xXIxH xXixh X"y Xy
HOpMAaJTbHAA
CBEpPTHIBAEMOCTD remoQp U
KDPOBU
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IIpusnaxku, 3aKomMpPOBAHHBIE B TeHaxX Y-XpPOMO-
COMBI, mepefaiTesa cyrybo IIo MY:KCKOII JUHUU U Ha-
3BIBAIOTCA 20JaaHOpUYeckuMu (HaIMUMe TEePEemoOHKN
MeXKIy TMajabIlaMM HOT, IIOBBIIIIEHHOE OBOJIOCEHYE Kpasd
VIITHOW PAKOBUHBI).

leHOTMN KaK L,enocTHasa cucrema.
BsanmopgencrBume reHoB

TemoTunm He ABJsAeTCA MeXaHHUUYECKOH CYMMOI
TeHOB, IIOCKOJBbKY BO3MOXKHOCTHL IIPOSIBJICHHUS TIeHa
1 hopMa ero IPOSIBICHUA 3aBUCAT OT YCIOBUMN Cpebl.
B mamHOM cayuyae mojn cpemoii MOHMMAaeTCA He TOJBKO
OKpy:KaloIiasa cpela, HO U MeHOTUIINUYEeCKas cpega —
IpyTrue TeHbI.

IIposiBIeHMEe KaueCcTBEHHBIX ITPU3HAKOB PeIKO 3a-
BUCHUT OT YCJIOBUH OKPYKAIOIEl cpenbl, XOTSA, €CJIU
Yy TOpPHOCTAeBOTO KPOJUKA BBIOPUTH YYaCTOK TeJja
c Oeyioil MIEpPCTHI0O M NPUKJIAABIBATH K HEMY HOY3bIPb
CO JBIOM, TO CO BpeMeHeM Ha 9TOM MeCTe BBLIPACTET
yepHasd IIePCTh.

PasBuTre KoJWYECTBEHHBIX NPU3HAKOB HAMHOTO
cuJIbHee 3aBUCUT OT YCJIOBHUH OKPYIKAIOIEel cpemsbl,
HaIpuMep, ecJad COBPEeMeHHbIE COpTa IIIIEeHUIIbI BO3-
IeJBIBATh 0e3 IpUMeHeHuA MUHePaJIbHbIX YI00peH’,
TO ee YPOKAWHOCTL OyJeT CYIIEeCTBEHHO OTJIMYATHCS
OT TeHeTHUYecKHu 3amporpamMmmupoBanubiXx 100 u Oojee
IIeHTHEePOB C reKTapa.

Takum o0pa3oM, B TeHOTHIIe B3alUCAHBLI JUIIb
«CIIOCOOHOCTH» OpPraHmaMa, OJHAKO IIPOABJIAIOTCS
OHU TOJBbKO BO B3aMMOJIEHCTBUU C YCJIOBUAMU OKpPY-
JKaIoIel Cpejbl.

128



FeHOTMN KaK LiesIoCTHasA cucTrema @ 146 @ 148

Kpome Toro, remnl B3amMOAeHCTBYIOT APYT C APY-
TOM W, OKa3aBIIINUCh B OJHOM TI'e€HOTHUIIEe, MOTYT CUJIBHO
BJIUATH HA IPOSBJIEHNE NefCTBUSA COCEIHUX I'eHOB.

B cBasu ¢ aTUM UB3BECTHBIN POCCUMCKUN TeHETHUK
M. E. JloGameB ompenenuws TE€HOTUII KaK cuUcCmemy
s3aumodeiicmeyrowux 2eHog. CIOKUIACH 9TA IIEJIOCT-
Has cucTeMa B IIPOIECCE JBOJIIOIIUU OPTaHUYECKOTO
Mupa, IPU STOM BBIXKWBAJIU JUINb Te OPTaHU3MBI,
Y KOTOPBIX B3aMMOJelicTBUE T€HOB JaBaJio HauboJee
0JIaTOTIPUATHYIO PEaKIIUI0 B OHTOTEeHEe3e.

Ko B3aumopmeiicTBUIO aJIeIbHBIX T€HOB OTHOCAT
TOJIHOE W HEIIOJHOe NOMUHWPOBaHUE, KOTJOMUHUPOBA-
HUE U cBepxXAoMuUHUPOoBaHUeE. I101HbLM QOMUHUPOBAHU-
eM CUMTAIOT BCE CJyYau B3aUMOMEMCTBUSA aJIJIeJbHBIX
TeHOB, ITPY KOTOPBIX B TeTEPO3UT0Te HAOJII0ZaeTCs IIPo-
SABJIeHWE WCKJIIUUTEJIbHO JOMUHAHTHOTO NIpPU3HAKA,
KakK, HallpuMep, OKpacka W (popMa ceMeHH y ropoxa.

Henoanoe 0oMuHUpPOBAHUE — 9DTO THUI B3aWMO-
IefCcTBUS ajlIeJbHBIX T'€HOB, IIPH KOTOPOM HIPOSABJIE-
HUe PerecCuBHOrO ajljejid B 0O0JbIIell MJIN MeHbIIIel
cTelleHU OcCJIabJseT MPOABJIEHNE NOMUHAHTHOTO, KaK
B cJilydyae OKpPacKM BeHUYMKAa HOUHOI KpacaBuilbl (Oe-
Jas + KpacHas = po30Bas) U IIEPCTH y KPYIIHOTO PO-
raToro CKora.

KodomuHnuposaruem HaA3LIBAIOT TAaKOM THII B3a-
UMOJeHCTBUSA aJIIeIbHBIX TI'€HOB, IIPU KOTOPOM o00a
ayesisd MPOABJIAIOTCSA, He ocyabasas 5PPeKToB APYT
apyra. TUINYHBIM OPUMEPOM KOJOMUHUPOBAHUSA AB-
JseTcsa HacjeooBaHUe TPYII KpoBu o cucteme ABO
(trabx. 2). IV (AB) rpymnma KpoBu y uejioBeKa (reHo-
tun — I*T").

Kak Bugzo us Tabaunel, I, II u III rpynmnsr Kposu
HACJeOyIOTCA IO THUIy IIOJHOTO JOMUHUPOBAHUS,
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torga kKak IV (AB) rpynna (resorun — I*I°) asnserca
ciyuaeM KOJZOMUHUPOBAHUA.

CgepxdomuHupoganue — »dTO sABJIEHWE, IPU KO-
TOPOM B T€TEPO3UTOTHOM COCTOSHUM JOMUHAHTHBIN
TIPUBHAK MPOSABJISAETCS HAMHOTO CUJIbHEE, YeM B TOMO-
3UTOTHOM; CBEPXJOMUHUPOBAHNE YACTO UCIIOJIb3YETCS
B CeJIEKIUU ¥ CUUTAETCSA IPUUYUHON zemepo3uca —
SIBJIEHUSI TMOPUAHON CUJIBI.

Oco0OBIM ciyuyaeM B3aUMOAEHCTBUSA aJlIeJbHBIX
TeHOB MOJKHO CUMTATh TAK HA3LIBA€MbIE JeMmaJbHble
TeHBbI, KOTOPbIe B TOMO3UTOTHOM COCTOSTHUU IIPUBO-

IAT K Tu0eu OpraHm3Ma Jalie

3ANOMHMU BCEro B 9MOPUOHAJIHLHOM II€PHO-
e ne. IlpuumHO# rubesn IIOTOM-
nenbHbIe reHbl Cnocob- CTBa ABJSETCS TJIEHOTPOITHOE
CTBYIOT NPOSABAEHNIO NPWi- JIelicTBHe T'eHOB CePOl OKpacKu
3HaKOB APYr1X reHOB nnn IIepPCTU Y KapaKyJIEBBIX OBEIl,
OB EIOEEC OJATUHOBOW OKPacKU y JIUC

M OTCYTCTBME YeIIyH y 3ep-
KaJbHBIX KapioB. IIpy CKpeluBanuy IBYX IreTepo3u-
FOTHBIX IO 3THUM I'eHaM OCO0eill pacIlemnJieHune II0 WC-
cjenyeMOMYy IPHU3HAKY B IOTOMCTBE OyIeT PaBHATHCS
2:1 BcaenacTBue rudeau 1/4 moTomcTBa.

OCHOBHBIMU THUIIAMY B3aMMOJEHCTBUS HeaJlIeJb-
HBIX TE€HOB SABJAIOTCA KOMILJIEMEHTAPHOCTDL, JIIMCTAa3
u mogumepusi. KomnaemenmaprHocms — 3TO TUII B3a-
MMOJeHCTBUA HeaJIeJbHLIX I'€HOB, IIPU KOTOPOM JIJIs
IIPOSABJIEHUS OIIPENeJIEHHOI0 COCTOSIHUSA IIPU3HAKA He-
00X0OAMMO IIPUCYTCTBME KAK MHHHMYM [IBYX IOMI-
HAHTHBIX aJjijiejiell pasHbIX IIap, HAIpPUMEpP, Y ThIK-
Bbl NIPHU CKPEIMBAHUU PACTEHUH CO chepruUeCKUMU
(AAbD) u pnmuuauabIiMU (aaBB) mIogaMu B IIEPBOM IIOKO-
JICHUU IIOABJISIOTCA PACTEHUA C AUCKOBUIHBIMMU ILIO-
mavu (AaBb).
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K snucmasy orHOCAT TaKkue sABJIEHUA B3aWMOJEH-
CTBUSA HeaJlJIeJIbHBIX I'eHOB, IIPU KOTOPBIX OAWH HeaJl-
JeJIbHBIN T'eH IMOJaBJSeT Pa3BUTHE IIPU3HaKa JPYyroro,
HaOmpuMep, y KYP OKpacKa OIIepeHHs OIIpenessdeTCs
OIHUM JOMUHAHTHBIM I'€HOM, TOTJa KaK APYTroii JOMI-
HaAHTHBIN I'eH IIOAAaBJISIET PA3BUTHE OKPACKHU, B Pe3yJib-
TaTe uero OOJILIIIMHCTBO KYpP MMEIOT 0ejioe oIlepeHwme.

ITonumepueil HA3BIBAIOT ABJEHWE, MIPU KOTOPOM
HeaJlJIeJIbHbIe T€HbI OKa3bIBAIOT OAUHAKOBOE BJIMNSHIIE
Ha pasBuTHe mpusHaka. Taxum oOpasoM ualile BCETO
KOIUPYIOTCA KOJHNUYECTBEHHbIe IIPU3HAKIM, HAIIPUMEp,
IIBET KOYKU UeJIOBEKa OIIpeaesseTcad KaKk MUHIMYM ue-
TBIPbMSA IIapaMi HealJIeJIbHBIX T'eHOB — ueM O0O0JIbIIIe
JTOMMHAHTHBIX ajljaejieil B TeHOTHUIIe, TeM TeMHee KOXKa.

FeHeTuKa yenoBekKa

st yesioBeKa Kak OMOJIOTUUECKOT0 BUIa B IIOJHOMN
Mepe CIpaBeIJIMBLI T'eHeTHUYEeCKMNe 3aKOHOMEPHOCTH
HACJIENCTBEHHOCT U W3MeH-
YMBOCTH, YCTAHOBJIEHHBIE [JIA STO NHTEPECHO
pacTeHuii ¥ KUBOTHBIX. BMe- leHeTnKa Yenoseka 3aHu-
CTe ¢ TeM TeHeTWKAa UYeIOBEKa, rsf;Z:cMTZZﬂii&ngr:z
M3y4YamioIias 3aKOHOMEPHOCTH Heil, KOTOPbIX ONNCAHO
HacJeJCTBEHHOCTM U U3MEH- yxe 6onee 4 TbiC.
YMBOCTH y YeJIOBeKa Ha BCeX
YPOBHSX €ro OpPraHM3allui U CYINeCTBOBAHUS, 3aHMU-
MaeT 0co00e MeCTO Cpelu APYTruX PasmesioB FeHeTUKH.

BuoconuannbHas mpuposa desoBeKa HAKIaLbIBAET
3HAUNTEJBHLIN OTIIEYATOK HA MCCJIeJOBAHUA B 00Ja-
CTH €ro I'eHeTUKU BCJIEICTBLE IIO3JHEro II0JIOBOr'O CO-
3peBaHUsa 1 OOJBLIINX BPEMEHHBLIX Pa3pPLIBOB MEXKIY
IMOKOJICHUSIMM, MAJOYNCICHHOCTH IIOTOMCTBA, HEBO3-
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MOJKHOCTH HAIIPABJIEHHBIX CKPEIuBAHUN JIA IeHeTH-
YEeCKOr0 aHaJIn3a, OTCYTCTBUSA YUCTBHIX JIMHUINA, HEIO-
CTAaTOYHOM TOYHOCTU PETuCTPAIluU HacJIeACTBEHHBIX
MIPU3HAKOB M HEOOJBIINX POIOCJIOBHBIX, HEBO3MOK-
HOCTU CO3MaHUA OJUHAKOBBLIX M CTPOTO KOHTPOJIUPY-
€MBbIX yC.HOBI/Iﬁ MJIdA Pa3BUTHUA IIOTOMKOB OT Pa3HBIX
OpaKoOB, CPaBHUTEJIbHO OOJIBIIIOTO YHCJIa IIJIOXO pas-
JUYAIONINXCA XPOMOCOM W HEBO3MOXKHOCTU SKCIEPHU-
MEHTAJIBHOTI'O IIOJIYYEeHUA MYTaILPIfI.

MeTtoabl, HpHUMeHseMbie B TeHeTHKe UeJOBeKa,
IIPUHIWIINAJIBbHO HE OTJIHNYaIoTCA OT OﬁmerI/IHHTBIX
IS IPYTUX 00BbEeKTOB — 9TO: TeHeaJIoTHuUecKuii, 01m3-
HEI[OBBIA, IITMTOTeHEeTUUYECKUN, depMaToran(phuuecKuii,
MOJIEKYJISTPHO-OMOJOTUUECKUH U TOIYJIAINOHHO-CTA-
TUCTUYECKUIN MEeTOAbl, METOJA THOPUAM3AIIUM COMa-
TUYEeCKUX KJETOK U MeTOoh MoAeaupoBaHusa. Ux
WCII0JIb30BaHIE B TeHETHKe YeJOBeKa YUUTHIBAET CIIe-
nuGUKy YeJ0oBeKa KaK reHeTHUYecKOoTo o0hbeKTa.

l'enmeamoruueckuii MeTO — 95TO METOJ COCTaBJIe-
HUS POJOCJIOBHBLIX, C IIOMOIILI0O KOTOPBIX OIIpemeJIs-
0T XapakKTep HacJeIOBaHUA M3ydaeMbIX IPU3HAKOB,
B TOM UuHCJIe HAaCJeACTBeHHBLIX O00Je3Heil, W IIPOr-
HOBUPYIOT POKIEHNE IIOTOMKOB C COOTBETCTBYIOIIIMHU
IIPU3HaAKaMM. OH IIO3BOJINJI BBIABUTHL HAaCJIEOCTBEH-
HYI0 PUPOAY TaKuX 3aboyieBaHUU, KaK TeMO(pUIU
U DAaJbTOHU3M, ellle J0 OTKPBLITUS OCHOBHBIX 3aKOHO-
MepHOCTel HacJencTBeHHOCTH. IIpm cocTaBieHUU PoO-
IOCJIOBHBIX BeIYT 3aIMICH O KaKJAOM M3 UJIEHOB CEMbU
U YUUTBHIBAIOT CTEIeHb POACTBa Mexxkay Humu. laee
Ha OCHOBAHHU IIOJIYUYEHHBIX JAHHBIX C IIOMOIIIBIO CIIEe-
IIUAJBLHON CUMBOJUKU CTPOUTCSA POJOCIOBHOE MPEBO.

T'emeasoruueckuii MeTOJ MOMKHO MCIIOJL30BATH
Ha ONHOW CeMbe, eCJM €CTh CBeIEHUS O JOCTATOUHOM
KOJIMYeCTBEe IIPSIMBIX POJCTBEHHUKOB UeJIOBEKa, PO-
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IOCJIOBHASI KOTOPOTrO — npobanHda — COCTaBJIAETCS
IO OTIIOBCKOII 1 MAaTePUHCKOMN JIUHUAM, B IPOTUBHOM
caydae coOUpAalOT CBeJeHUA O HECKOJIbKHX CeMbAX,
B KOTOPBIX IIPOABJAETCA AAHHBIN mnpusHak. ['eHea-
JIOTUYECKUI MeTOJ IT03BOJISAET YCTAHOBUTH HE TOJBKO
HACJIeTyeMOCTh ITPpU3HaKa, HO U XapaKTep HacjenoBa-
HUA: TOMUHAHTHBIA WJIUW PEIleCCUBHBIN, ayTOCOMHBIN
WU CIEeIJIEHHBIHA ¢ IOJOM 1 T. .

IIpu cocTaBieHUU POMOCIOBHBIX ITPUHSATO MCIIOJNb-
30BaTh yCJOBHBEIE 0003HaueHusa (puc. 49).

Bau3HemoBhI MeTO ITOMOTaeT ONpeaenuTh BKJIAT
HACJIeICTBEHHOCTN U BJIUSHUE YCJIOBUN OKPYKaIO-
el cpelbl HA MIPOSBJeHNE ITPU3HaKa HAa OCHOBE aHa-
JW3a COBIAJEHUA STUX IIPUSHAKOB y OTHOAHUIIEBBIX
W Pa3HOAMNIEBbIX O/MM3HEI0B. Tak, y OOJBIINHCTBA
OTHOSIHIIEBBIX OJIM3HEITOB COBMIANAIOT T'PYHIIBI KPOBU,
IIBET TJIa3 U BOJIOC, a TaKiKe IeJbId PAJ APYTrUX IpPHU-
3HAKOB, TOTJa KaK KOPbIO 00JEIOT OJHOBPEMEHHO 00a
THIIa 0JIM3HEI0B.

- — My)KuMHA ‘ — SKeHIUHA
¢ MCCIIeTyeMbIM ¢ HccleyeMbIM
IPU3HAKOM MPUBHAKOM
I:l — My»uuHa 6e3 O — JKeHIUHA 0e3
HCCIIeyEeMOTO WCCIIeTyeMOTO
IpU3HAKA mpusHaKa

EI @ — TeTepO3UTOTHBIH
HOCHTeJIb TeHa
— POZWTENN U JeTH

mpobaH[

6pak D=Q — POZICTBEHHBIH Opax

— OIHOSNIEBbIE, WU — pasHoANIEeBHIE,
MOHO3UT'OTHBIE UJIU JUSUTOTHBIE
OJIM3HEI[bI OJIMBHEeIbI

Puc. 49. YcnoBubIe 0003HAUEHU A, UCIOIb3yEMBIE IIPU
COCTABJIEHUU POJOCIOBHBIX

PRIk
1O -
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JdepMmaToraupuueckuii MeTO OCHOBAaH Ha HCCJIe-
IOBAaHUY WHINBUAYAJIbHBIX OCOOEHHOCTEH KOMKHBIX
PUCYHKOB MAaJIbIIeB PYK (JaKTHUJIOCKOIINS), JIagoHel
u cTymnHeii Hor. Ha ocHOBe aTUX 0COOEHHOCTEH OH 3a-
YacTyI0 II03BOJIAET CBOEBPEMEHHO BBLIABUTL HAacJe[-
CTBeHHBIE 3a00JIeBAHUA, B YACTHOCTU XPOMOCOMHBIE
aHoMaJInu, Takue Kak cuaapoMm [layna, IllepemieBcko-
ro—TepHepa u ap.

3aKOHOMEpPHOCTN N3MEHUYNBOCTHN

HaBHO OBLIO TOAMEUEHO, UTO AAaKe OJHOSMNIIeBbIe
OJIM3HEIbI-KJIOHLI, BBLIPOCIIIME B PAa3HBIX YCJIOBUAX,
OPHOOPETAIOT IIeJbIH PAL pasaudmnii, 00yCJIOBJIEHHBIX,
OpesKae BCEero, yCJIOBUSIMU CpPebl. OTO CBOMCTBO Op-
raHu3MOB NPUOOpPETaTh HOBbIE IIPU3HAKH B TeUEeHUE
JKMBHU HA3BIBaeTCA U3MeHyusocmvio. Ee nsyuenue saB-
JsieTcAd OMHOM M3 OCHOBHBLIX 3ajau MeHeTUKHU, TaK KaK
BBISIBJIEHIE IIPUYNH U IPEIeI0B U3MEeHUUBOCTHU II03BO-
JIIeT YCTAHOBUTH COOTHOIIIEHWE HACJIeICTBEHHBIX 3a-
ITaTKOB U MPUOOPETEHHBLIX OTKJIOHEHUI B HPOSBICHUU
IpU3HAKa, CO3JaTh ONTUMAJIbHBIE YCIOBUA IJIA PeaJiu-
3aIl¥ FeHeTUUYEeCKH 3aJI0KEHHOr0 IIOTeHI[aJIa Iopoaa-
MU KUBOTHBIX M COPTaMU PacTeHW!il, a TaKk:Ke IIPeaoT-
BPATUTDH IIPOSABJIEHNE HeKeJaTeJIbHbIX IPU3HAKOB.

WM 3MeHUYnBOCTD IeJIAT Ha HACIEICTBEHHYIO, U T'e-
HOTHUIINYECKYI0, I HEeHaCJeICTBeHHYIO, WMJIU (PEeHOTHU-
MMUYECKYIo.

HacaxencreeHHass H3MEHYUBOCTD 3aKPEILISETCA B Ie-
HOTHIIe U IIepelaeTcs B pALy mokoJenuii. K Hacmuen-
CTBEHHOM WU3MEHUYMBOCTU OTHOCAT KOMOWHATHUBHYIO
U MYTaIlMOHHYIO0 m3MeHuUnBoCcTU. OHa ABJIAETCS OCHO-
BOI pasHoo0Opasus JKUBLIX OPraHM3MOB U SBOJIIOIIUU
B II€JIOM.

134



HeHacnepcrBeHHasa NI3SMEHYNBOCTb @ 146 e 148 EE'

HenacaencTtBeHHasi, uJIu TpPynmnoBasi, M3MeHUU-
BOCTh He CBsS3aHA C M3MEHEHUSIMU I'eHOTHIIa U He IIe-
pemaetrca B pany moxoJseHuii. K Hell oTHocuTCs Ipe-
JKIe Bcero Moam(puKaIrnoHHAsS N3MEHUYNBOCTD.

HeHacnepcrBeHHas (mogndpunkaumoHHasn)
N3MeHYNBOCTb

deHOTUTNYECKUE U3MEHEHUS OpraHuaMa, He CBA-
3aHHBIE C M3MEHEHUAMHU HACJIEJICTBEHHOTO allapara,
Ha3BbIBAIOT MOOUPUKAUUAMU.

Moauduranuu ABIAIOTCI Pe3yJabTaTOM B3anMO-
IeficTBUA TeHOTUIIA U OKpysKaromieir cpenwl. Ilpu-
MepaMu MOAMGMUKAIMOHHON N3MEHUUBOCTHU SBJISET-
cA DPasHOJIUCTHOCTH Yy PaCTeHWH, OKpacKa KPBLIbEB
y 0ab0UYKM IeCTPOKPBIIBHUIIBI M3MEHUUBOM, 3arap
y ueyioBeKa u T. A. Tak, y CTpeyoJucTa HaABOIHbBIE
JUCTbA WMEIOT TPAAUIIMOHHYIO CTPEJIOBUIHYIO (Op-
My, IJaBapllue — OKPYIJIYIO, a IOABOAHbIE — V/I-
JIMHEHHYIO.

Mogupukanum uUMeT IPUCIOCOOUTEIFHOE B3Ha-
YeHUe, IIOCKOJBbKY V CTPEJIOJINCTA JeHTOBUIHBIN JHUCT
MeHee TIOJBEP:KE€H PUCKY TOBPEXKAEHUA TeUeHUeM,
a sarap 3all[AIlaeT OPraHu3M UYeJIOBeKa OT I'yOuTesb-
HOTO [elicTBUA yjabTpadmoseToBbiX Jyueil. Cropee
BCEeTO MOAUMUKAIIMKU BO3HUKJIMN B IIPOIlECCE 3BOJIIO-
oUY KajKJOoTOo BUAA KaK ajanTanuu K Hambojee 4acTo
BCTPEUAIONIUMCSA H3MEHEeHUAM (PaKTOPOB OKPYIKalo-
mieit cpensl. Ilpu momagaHuy opraHu3Ma B HEIIPUBBIU-
HBIE YCJIOBUA MOTYT BO3HUKATh MOAUMDUKAIUU, JIU-
IIeHHbIe OMOJIOTMYECKOTO CMbICJIa, HAIpuMep, Opu
3aTeHEeHUU HUKHEU JacTu cTebasa Kaprodesa Ha HEM
HAYMHAIOT 00Pa30BLIBATHCA Ha3eMHbIE KJIYOHU.
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IIpu Bceit mIacTUYHOCTU NMIPU3HAKOB JKUBBIX Opra-
HM3MOB Jake MOAU(PUKAIIMOHHAS N3MEHUYNBOCTD Me-
eT ompefesieHHbIE ITPeAesbl, 00yCIOBJIeHHBIE BOZMOK-
HOCTSAMU T€HOTHUIIA.

Hopma peakmumm — »3T0 guanasoH (QeHOTUIIHUE-
CKUX TPOABJIEHUU OJHOTO W TOTO JKe TeHOTHIAa B pas-
HBIX YCJIOBUAX CPEIbI.

Hopma peakimuu, mo-BuamMoMy, chopMupoBaIach
B IIpOIlecce BBOJIIOIINM, ITIOCKOJBKY B KOHKDPETHBIX yC-
JIOBUSIX CPEeIbl BBIXKMBAJM TOJBKO T€ OPTaHU3MBI, (e-
HOTHUIIMUYECKVE M3MEHEeHUA KOTOPBIX CII0COOCTBOBAJIM
WX CYIIeCTBOBAHMWIO, TO €CTh HOPMA PeaKIM! HMeeT
IPUCIOCOOUTENbHBIA XapaKkTep.

WcciienoBaB KOHKPETHBINA IIPU3HAK Y MHOTHUX OCO-
0ell, MOYKHO COCTaBUTL BAPUAUUOHHBLIL psid — TIO-
CJIeI0BaTEeIbHOCTh KOJMYECTBEHHBLIX ITOKas3aTeseill Cco-
CTOSHUA IIPU3HAKA, WJIM BapUAHT, PACIIOJIOKEHHBIX
B TOpPAJKe MX BO3pacTaHUS WUJaM yObIBaHUWA. [lauHA
IaHHOI TOCJIeZ0BaTeIbLHOCTH OyAeT 3aBHCETh KaK OT
IJIACTUYHOCTHY T'€HOTHUIIA, TAK M OT U3MEHUYUBOCTU YC-
JOBUM cpenbl. PacnpeneseHue OTAeJbHBIX BapUaHTOB
B IOMYJIAIIMY HOCUT CTa-
THUCTUYECKUU XapakTep,
24 IIOCKOJIbKY HamboJiee da-
22 CTO BCTpEUaeTCs CpegHee
3HaUeHUe Mpu3HaKa, TOT-
Ia Kak ero KpaliHue
OPOSABJIEHUS HTOCTATOUYHO
penxu, 4To OO0YyCJIOBJIEHO
0oJjiee pPEIKUM BO3IEM-

14 15 16 17 18 19 20 CTBUEM HSKCTPEeMaJbHBIX
Puc. 50. Bapuanuonnas Kpu- 3HaYeHui (PaKTOPOB Cpe-

Bad KOJIMUECTBA KOJIOCKOB nel. Hanpumep, ecau us-
B KOJIOCE IIIEeHUIIbI MEPUTh JIUCThA OTHOTO

32

DD Q=100
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u3 BUIOB dBKagumnTa, To Ha 100 JgMcThHEeB LOBOJLHO
PeIKO BCTpeuaroTcsA He AOCTHUramolnue B AANHY 14 cMm
uan npesblnamplnue 20 cM, Torga Kak cpegHue pas-
Mephl KojebmoTess B mpegenax 16—18 cm. Ha ocuo-
BaHUW M3MEPEHWH MJIM B3BEIIHMBAHUUN CTPOATCA T'pa-
¢duuecKkue oOTOOpPaKeHMsI MN3MEHUMBOCTH IMIPU3HaKa,
oTpakalollie HOPMY pPeaKIMy M YacTOTy BCTpedae-
MOCTH OTHEJbHBIX BAPUAHT — BAPUAUUOHHbLE KPUBbLE
(puc. 50).

HacnepcrBeHHasa N3MeHYNBOCTb: MyTaLMIOHHas,
KOMOVHaTUBHaA

HacnencrBennas n3aMeHUYMBOCTD 3aKPEIJISAETCA B Te-
HOTHUIIe U mepemaercsa moroMkam. OHa sABIAETCA OCHO-
BOI pasHooOpas3us *KUBLIX OPraHU3MOB U DBOJIIOIIUU
B 1mesioM. K HaciencTBeHHOW M3MEHUYMBOCTH OTHOCAT,
Opekae BCero, KOMOMHATHUBHYIO M MYTAIlIOHHYIO W3-
MEHYMBOCTU.

KomOuHATMBHAS M3MEHUHNBOCTh — (pOpMa HaCJe[-
CTBEHHOM M3MEHUYNBOCTH, O0YCJIOBJIEHHAS COUeTaHUEM
TeHOB, MOJIYUEHHBLIX OT 000MX POAUTEJIe B IIPOIlecce
OILJIOOTBOPEHUS.

OHa BO3HUKaAeT KaK pe3yJbTaT pPeKOMOMHAIIUUI
TeHOB IIPU KPOCCUHTOBEpe, HE3aBUCHUMOTO PaCXOiK-
neHmsa xpomocoMmM B aHadase I meliosa um ciryuaii-
HOM BCTpeuM TraMeT IIPU OILJIOAOTBOpeHuu. Bce re-
HOTHUIIMYEeCcKOoe u (EeHOTUIUUecKoe pasHoobpasue
ocobeil Jr000H cHCTeMATUUYECKOW T'PYIIIILI SBJIAETCS
pesyabTaToM KOMOMHATHUBHOM WM3MEHUHBOCTH, IIO-
CKOJBKY TOJIBKO B BTOM IIpOIlecCeé BO3HUKAIOT YHU-
KaJIbHBIE COUETAHUS TeHOB WM YCTAaHABJIMBAIOTCA HO-
BbIe B3aUMOJEUCTBUSI MEKIY HUMU, UTO B KOHEYHOM
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UTOTe U OIpeaesseT MIOsBJIEHNEe HOBBIX IIPHU3HAKOB
W CBOMCTB OpPraHu3MOB.

KoMmOuHaTHBHAA M3MEHUMBOCTHL MOMKET HaOJIo-
IaThbCcA MW Yy OPTaHM3MOB, PasMHOKAIOMIUXCA Oecro-
JBIM CIIOCOOOM, HaIIpuMep, Vv OaKTepuii Ipu mepeHoce
na@opManuu OakTepumodaraMu OT OIHON OaKTepuu
K IPYro#l B IIpoliecce 3apasKeHusd.

MyranmuoHHass U3MEHYHUBOCTh — 3TO (popMa wu3-
MEHUYHNBOCTHU, CBSI3aHHAS C BOSHUKHOBEHNEM U IIPOSB-
JeHueM MYTalluii.

Myramusa — 5TO BHE3aIHO BO3HUKAIOIIEE ecTe-
CTBEHHOE MJM BBLIBBAHHOE MCKYCCTBEHHO M3MeEHEHIe
TeHeTUYeCKOTro MaTepuaJia, IPUBOAAINEe K H3MeHe-
HUIO TeX WJIN WHBLIX HAaCJeICTBEHHBIX IIPU3HAKOB Op-
rammnama.

CyiecTByeT HECKOJIBKO KJaccmpuKaAIUi MyTa-
nuii. Ilo MecTy BOBHMKHOBEHHUS UX [OeJAT HaA COMA-
muyeckue m zeHepamuséHvle. Hamboisiee omacHBIMU
ABJISIOTCS TeHepaTHUBHBIE MyTallliM, TaK KaK OHU He
OoTpasKaioTcA Ha JKUBHEMEeATEeIbHOCTU POAUTETbCKUX
ocobeit, TPOABIAACH TOTHBKO ¥ TOTOMKOB.

Ilo BAMAHUIO Ha KU3HECIOCOOHOCTL OPraHU3-
MOB BBIZEJISIOT JIeTAJIbHBIE, IIOJIyJIeTaJbHbIe W Heli-
TpaJbHBbIe MyTaluHn. JlemasbHble MyTallul BbI3LIBA-
0T Tubesib OPraHM3MAa UYallle BCer0 B SMOPHUOHATILHOM
mepuojie Pa3BUTUA, KaK, HAIPUMeEpP, YV HEKOTOPHIX Ka-
paKyJieBBIX oBell. [loaynemadJabHble, UIU CYOLemasb-
Hble, MYTAIIUM CHUMKAIOT KM3HECIOCOOHOCTL 0Ocoleit
(cepIOBUIHOKJIETOUHAA AHEMUS y UYeJOBEKa), Tornaa
KaK HellmpaJvbHble MyTalluu He BJIUAIOT HA UX KU3-
HEeCII0COOHOCTb.

B 3aBucumMOCTU OT TOT0, HACKOJBKO OOJIBIION yUa-
CTOK HACJIEICTBEHHON MH(MpOpPMAIIUN 3aTPATWBaeT MY-
Talusa, BbIAEIAIOT TeHHbIe, XPOMOCOMHBIE 1 TeHOMHbIE
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myrtanuu. ['eHHble, UIU MoOUYeUHble, MYMAUUL — 3ITO
MyTallui, CBA3aHHBIE C IIEPECTAHOBKAMM! HYKJIEOTHU-
OB, UX BBITIaJIeHEM U BCTaBKaMM B Ipenesax OJHOTO
reHa. MHoTue TeHHBIE MYTallUU TPUBOIAT K TAKEJIbIM
TeHHBIM 3a00JIeBAHUAM, TAKUM KaK reMopuinsd, 1aib-
TOHU3M, CEPIOBUIHOKJIETOUHAA aHEeMUI U IP.

XpomocomHvle MYTAIlUX BBISBAHBI M3MEHEHUSIMU
6osee kpynHBIX yuacTKkoB JIHK, saTparuBatomux y:xe
HECKOJbKO TeHoB. IIpumepom O00Jse3HU, BBI3BAHHOM
TaKkoll MyTaluei, ABIAAETCA CUHAPOM «KOIIaYbero
KPHUKa».

I'enoMHbLMU HAa3BLIBAIOT MYTAIllUU, CBA3AaHHbBIE C U3-
MeHEeHMEeM YHCJIa XPOMOCOM, TO €CThb MX HeXBaTKOU
nian u3bbITKOM. VI3MeHeHMe KOJWUYeCTBa XPOMOCOM
Ha YHMCJI0, KpaTHOe TaIlJIOUTHOMY Ha0Opy XPOMOCOM,
Has3bIBaeTcaA noaunaoudueii. Ilomumaonamsanusa IIu-
POKO WCIIOJIB3YyeTCs IIPU BBIBEJEHUN HOBBIX COPTOB
pacTeHmnii, TaKk Kak OHM OOBIYHO 00JamaroT OOJIbIIeI
MPOAYKTUBHOCTHIO, UeM AUILJIOUIHBIE PACTEHUS.

SBrenmemM, 0OPATHBIM HOJUIIJIOUIN3AIINY, ABJIIET-
cda zanaoudusayus. HecMoTpsa HA TO UTO rallJIOUTHEIE
(opMBI OOBLIYHO MMEIOT MEHBIINE PasMepPhl U CHUIKEH-
HYI0 IPOAYKTHUBHOCTb, WX WCIOJBL3YIOT B CEJEeKIIUU
I BBISIBJIEHUS PEIIECCUBHBLIX aJljIesiedl U IMOJyUYeHU
¢opM, TOMOBUTOTHBIX IO BCEM T'€HAM.

Wsmenenmne umciia XpoMOCOM Ha HEKPaTHOE Talljio-
UIHOMY Ha0OpPy HasbIBaeTcda aHeynoudueil. Y KUBOT-
HBIX W YeJIOBeKa AHEYIJIOUIUU BBLISHLIBAIOT TAMKEJIbIe
paccTpoiicTBa COCTOAHUS 3TOPOBbA U UACTO CMEPTEb-
HO omacHBI. [IpuMmepaMu aHeymJIOMAWN y dYesOBeKa
apaaoTca cuHapombl [laynxa, IllepemieBckoro—Tep-
Hepa, KiaiindeasTepa.

Myranuyu BO3HHKAIOT CIIOHTAHHO (IO AelicTBHEM
BHYTPeHHUX (paKTOPOB) MM TOJ MEeHMCTBUEM pa3Inu-
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HBIX (aKTOPOB, KOTOPHIE HABSBIBAIOT MYMAzZeHAMU.
MyTareHs! geaaT Ha puanUecKue, XUMHUYeCcKue 1 01o-
Joruyeckue. B KauecTBe Quauueckux mMymazeHosg Mo-
I'yT BBICTYIIATh MOHU3UPYIOINAS pagualiid, YJIbTPAa-
(¢urosieToOBOE MIJIyUEHNE, MOBBLIIIIEHHBIE TeMIIEePATypPHI
u ap. Xumuueckumu mymazeHamu ABJIAKOTCA He
TOJIBKO Pas3JINYHbIE OPTaHUYECKIUe PAaCTBOPUTEIU, He-
(bTenpoayKThI, COJIU TSKEJIbIX METAJJIOB, MHOTUE JIie-
KapCTBeHHbIe IIpernapaTrbl, HO U aJIKOrojJb, HUKOTUH,
HapKOTHYeCcKUe BellecTBa. K Ouonozuueckum myma-
2enHaMm OTHOCAT, TPEKAe BCEro, BUPYCHI, CIIOCOOHELIE
BCTPanMBaThCs B HACJIEACTBEHHBLIN ammapaTr KJEeTKH,
IMOBpesKaAas €ero, a TaKiKe IIePeHOCUTh (parMeHThI
IPYTUM OpPraHM3MaM, KaK 9TO IIPOUCXOSUT y OaxTe-
puii ¢ IOMOIIbIO OaKTepuodaros.

3HayeHNne N3MEeHYNBOCTU B XKU3HN opraHM3mosB
n B 3Bonwounn

WsMeHUnBOCTL HMIpaeT BaKHYIO0 POJIbL B IpoIiec-
caxX KaK WHAWBUAYAJLHOTO Pa3BUTHUA OPraHU3MOB,
Tak M B UX HcCTOpuduecKkoMm pasButuu. Ocoboe mecTo
B 9TOM IIpOIlecce 3aHUMAIOT MYTaIluM, IIOCKOJbKY OHU
MOTYT OKas3aThCA KaK IMOJIe3HBIMU, TAK U BPEIHBIMIU,
B TOM 4YHCJIe W JIeTaJbHBIMH. Tak, y uejloBeKa 3Ha-
yuTesbHasA YacTh OepeMeHHOCTel 3aKaHUWBaeTcs ca-
MOIIPOM3BOJLHLIM BBIKUABIIIIEM HA PAHHUX CPOKaX
BCJIEICTBYE HAJWUYUS y 3apPOABIIIA T€HOMHBIX M XPO-
MOCOMHBIX aHOMAaJINi. XPOMOCOMHbBIE MYTAIIUU MOTYT
TaKsKe IIPUBECTH K BO3HUKHOBEHUIO M 3aKPEIJIeHHUIO
HOBBIX 0JIaTONPUATHBLIX IPU3HAKOB, ABJISIONINXCA Pe-
3yJIbTATOM B3aMMOIEHUCTBUSA T'€HOB, KOTOpPbIe OKa3a-
JUCH PAIOM.
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T'ennnle myTamum o0ecIeuMBAIOT IIOJIMMOPHPMU3M
ajinesieil B OIpeneieHHBbIX JOKYCaX, UTO YBEJIUYUBAET
reTepPO3UTOTHOCTh TOMYJIAINNM, NejaeT 0oJjiee pasHO-
00pasHbIM ee TeHO(MOH 1 BeleT K YCUJICHUIO BHYTPU-
HOHYJIHILHOHHOfI N3MEHUNBOCTHU. HpI/I 9TOM OJOMMHAHT-
HbIe MYTAIli{ CPAaBHUTEJIbHO PEIKO B3aKPEeIIAI0TCS
B IIOTOMCTBE, IIOCKOJIbKY OCOOM C TaKMMU IIPU3HAKA-
MU HEMOCPEACTBEHHO IIOABEPraloTCA eCTECTBEHHOMY
0oTOOpYy, TOrAa KaK pelleCCUBHBbIE MYTAI[UN MOTYT AJIH-
TeJbHOE BpeMs HpeObIBaTh B IOIMYJISIINU B CKPBITOM
COCTOSHUU U CTAHOBATCSA OOBEKTOM OTOOpa TOJBKO
B TOM CJy4yae, KOrjla nuX KOHIEHTPAallud B NONYJAIIUN
OJOCTHUTHET OIIPEeAeJIEHHOI'0 3HAYEeHUA M HAYHYT IIOAB-
JISITBCST 0COOM C PEIeCCUBHBIMHU IIPU3HAKAMU.

Taxkum obpazoM, MyTallMOHHAA U3MEHUYNBOCTE 00€e-
CIIeuMBaeT pe3ePB BBIXKMBAEMOCTH JAHHOT'O B1JAa B Me-
HSIOI[UXCS YCAOBUAX CPEIBI.

HoBble coueTaHusi I'eHOB, KOTOPbIE CO3TaIOTCH
B pesyJibTaTe KPOCCHUHI'OBEPa, HE3aBUCHMOIO pac-
XOKIEHUSI XPOMOCOM M CJIYYAHHOCTH BCTPEUHU TaMeT
(KoMOMHATUBHAS W3MEHUYWBOCTH), C OJHOM CTOPOHHI,
obecreunBaOT MHOToOOpasue TEeHOTHUHOB U (PeHOTH-
OB B IONYJAIUAX, & C APYroil — SABJISIOTCA IIpe-
XOOANIUMHU, TO €CTh TaK JKe JIETKO CO3JAI0TCA, KaK
W paspylIaloTcs. JTO ABJIeHUE 00BACHSIET MOSBICHUE
Y BBIJAIOMIUXCA POAUTEJIEN ITOCPeCTBEHHBIX IIOTOM-
KOB.

MogupuranuontHasi N3MEHUYNBOCTh He HacJIeIyeT-
cd, OMHAKO OHA SBJAETCA CBOEOOPA3HOU ITPOBEPKOM
NPaBUJIBbHOCTH BBIOPAHHOII CTpaTernu aJanTalluu
K OIIpeIeIeHHBIM YCJIOBUSIM CPEIbl, U BIIOCJEICTBUU
BO3MOJKHO IIOSIBJIEHME MYTAIlnii, KOTOpbIe OBI 3aKpe-
IIJIAJIN TEeHETHYEeCKHN JIy4YIllre BapHaHThI MO,Z(I/ICI)I/IRa-
U,
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Cenekynsa

Cesexkuyuss — 9TO HayKa O BLIBEJeHUM COPTOB pac-
TeHNIi, IIOPOJ KUBOTHLIX U IIITAMMOB MHUKPOOPTAHM3-
MOB C IIeHHBIMHU [JIs YesioBeKa cBomicTBammu. Ilox ce-
JeKImel IMMoApasyMeBalOT TaKyKe M caM IIPOIlecC WX
BBIBEIECHIS.

IlepBBIM 5TamoM ceJeKIUM OBLIO 000MAULHUBAHUE
(Qomecmurayus), B mpoiiecce KOTOPOTO IeJ OTOOP II0
HOBEIeHNIO JKUBOTHBIX 1 CIIOCOOHOCTH Pa3MHOMKATHCS
o, KOHTpoJeM uejgoBeKa. OHO MO3BOJIMIIO COXPAHUTDH
OTPOMHOE pa3HooOpasre MPU3HAKOB, B TOM UNCJE He-
0JIaTONPUATHBIX AJIS BUOA.

Broigaromiuiicss pycCKUA TeHETHK U CeJeKITHOHEeD
H. . BaBuyioB B X07e MHOTOUHCJIEHHBIX 3KCIEeIUITNI
M3YyUYNJI MHUPOBLIE PACTUTEJbHBIE PECYPChl M yCTaHO-
BUJI, UTO HamboJibIllee pasHooOpasme (dopM ompeme-
JIEHHOTO BHJA XapaKTepHO AJA TeX PalioHOB, T'Jle 9TOT
BuJ OBLI BBeleH B KYJbTYPY. B COOTBETCTBUU C 3TUM
OH OIpeIesnJl CeEMb IIEHTPOB IPOUCXOKIEHUS KYJIb-
TYPHBIX pacTeHuit (Tabda. 3).

Hanbuelimiue uccjaef0BaHUA II03BOJUINA BhIAECIUTH
y:xke 12 IeHTPOB IIPOUCXOMKAECHUSA KYJIbTYPHBIX pacTe-
HUI, TECHO CBASAHHBLIX C IIEHTPAMM OJOMAIITHUBAHUA
JKUBOTHBIX.

Ha ocHOBaHUM M3y4yeHUs MPUBHAKOB KYJbTYPHBIX
pacTenuii u 0JM3KUX K HUM AuKux BugoB H. W. Ba-
BuyioB B 1920 roxy chopmyrrpoBa 3aKOH TOMOJIOTH-
YeCKUX PAMNOB B HACIEICTBEHHON M3MEHUMBOCTH:

T'enemuuecku 6auskue 8udvl u podvl xapaxkmepu-
3yromes cx00HbLMU padamu HACAeICMEeHHOl U3MeH-
wugocmu ¢ mMakxoil npasuibHOCMblo, YWmMo, 3HAs paod
gopm 8 npedenax o00HOzo 8uda, MOMCHO npedsudems
Haxoxc0enue napanneavHuvlx Qopm Yy Opyzux 6udos
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u podos. Yem 6.uxice zeHemuiecKu pacnonoiceHvt 8 00-
weil cucmeme podvl U 8udbl, Mmem NoJaHee CX00Ccmaeo
8 padax ux uamenuyugocmu. I[envle cemeiicmea pac-
menuil 8 o0wem xapaxmepusyiomcs onpedeseHHblLM
UUKJIOM U3MEeHYUB0CMU, npoxodauieil uepe3 ce podvl
u 6udvl, cocmasaanuiie cemeiicmaeo.

T'eHeTUuecKOll OCHOBOU MJAHHOTO B3aKOHA SABJA-
eTcsA TO, YTO CTeIlleHb MCTOPUYECKOTO POJACTBa IIPA-
MO IIPOIIOPIIMOHAJbHA KOJIMUYECTBY UX OOIIUX TEHOB,
BCJIEJICTBYE YETr0 U MYTAIUU STUX T'€HOB MOTYT OBITH
cXOAHBIMU. B (eHOTUIIE 9TO TPOABIAETCA OJUHAKO-
BBIM XapaKTepOM WM3MEHUYMBOCTU MHOTUX NPU3HAKOB
y OJIMBKUX BUIOB, POJOB U IPYTUX TAKCOHOB.

3aKOH TOMOJIOTUUYECKUX PAJOB HACJEICTBEHHOMN
U3MEHUYMBOCTY OPraHMU3MOB OOBACHAET HAIIPaBJIEH-
HOCTH MCTOPUYECKOTO PA3BUTUA POJACTBEHHBIX TDPYIII
oprarmuamoB. Omupasich Ha HETO W U3YYUB HACJE]-
CTBEHHYIO M3MEHUYMBOCTH OJU3KUX BUIOB, B CEJEK-
YU IJIAHUPYIOT PaboTy IO CO3MaHWI0 HOBBIX COPTOB
pacTeHUIl W MOPOJ KUBOTHBIX C OIPEIEJIeHHBIM Ha-
0opoM HacJIeICTBEHHBIX NPU3HAKOB. B cucremaTuke
OPraHM3MOB BTOT 3aKOH II03BOJIAET NPEABUIETH CY-
IIIeCTBOBaHUE HEM3BECTHBIX HAYKE CUCTEMATUYECKUX
rpynn (BUIOB, POJOB U T. [.) C IOJOOHBIMU COUETAHU-
AMU TPU3HAKOB, BBIABJIEHHBIX B OJIMBKOPOACTBEHHBIX
rpymnmnax.

OCHOBHBIE METOABI CEJeKIUuUu — 2ubpudusayus
U UCKYCCMBEHHbLIL omobop.

I'u6puguzamus — 3To mporecc oO0pasoBaHUA WU
MOJIyUeHUA TUOPUAOB, B OCHOBE KOTOPOTO JIEKUT 00'h-
eIVHEeHNEe TeHEeTUYEeCKOTO MaTepuaja PasHBIX KJIETOK
B OJHOI KJIETKe.

Hnsa mocTusKeHuUA pesayJbTaTa B IIPOIlecce T'HO-
punusamuu ocoboe BHUMaHUE YAEJNAETCA II0A00PY
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EEI leHeTuKa

POOUTENbCKUX IIap. B celeKIuy pacTeHuii momoop Be-
IeTcss 1O OmIpelejieHHBLIM IIPU3HAKAM C YYE€TOM
TeHeTUYeCcKou u reorpauuecKoil yIaJleHHOCTH; B ce-
JeKIINHU JKUBOTHBIX — TOJIBKO II0 XO3SIHCTBEHHO IIeH-
HBIM TTPU3HAKaM, KOTOPbIE€ OMPEAEISIOT 0 dKCTephe-
PY, POOOCTIOBHO# 1 IIOTOMCTRBY.

BrIensaioT poACcTBEHHYIO U HEPOICTBEHHYIO THOPU-
nudanuu. PopcTBeHHOe CKpeluBaHue, WIN UHOPU-
OJutez, TIPUBOAUT K MOSIBJICHNIO YNCTBIX JUHUMN, HO IPU

9TOM CHUIKAETCS JKUBHECII0C00-

3AMOMHU HOCTh TIOTOMCTBa BCJIEICTBUE
TMbpurabl pacTeHuin go- IIepexoga pPas3InYHbIX JieTaJlb-
ERIIED CEET AL HBIX W IOJYyJeTaJbHBIX I'€HOB
6ecrnnoaHbIMU, 1 MO3TOMY
. B TOMO3UI'OTHOE COCTOAHNE.

X 60O Kax bl pa3 Bbl-

BOAAT 3aHOBO, NGO pas- HepopcreenHoe CHpeLiuBa-
MHO>al0T BEereTaTMBHO. HUe, Uau aymopudune, ObIBaeT

BHYTPUBHUIOBLIM U MEXKBUIO-
BBIM (B T. Y. OTHaJIeHHadA ruOpupusanud). Ayropu-
IVHT B IEPBOM IIOKOJIeHUH JIaeT 3(pPeKT rereposuca.

I'erepo3uc — sBJeHUNE MOBBINIEHUS KU3HECIIOCO0-
HOCTU W MPOAYKTUBHOCTU y TMOPUIOB IIEPBOTO IIOKO-
JIeHUA MO CPABHEHUIO C MCXOAHBLIMHU POAUTETbCKUMU
dopmamm.

HamHoe sdABJeHUE OOBACHAETCA OJATONPUATHBIM
coueTaHUEM DOAUTEeIbCKUX TeHOB, a TaKiKe Ilepexo-
oM cyOJieTaJbHBIX U JIETAJBHBIX aJjljiesieil B reTepo-
3UTOTHOE cOCTOAHUEe. Bo BTOPOM U mOCJIeAyIOIIUX II0-
KoJyieHUAX 5P (deKT rereposuca ocadbeBaeT BCJIEACTBUIE
pacliieryieHus TeHOB u roMmoroTusanuu. IPdexT rere-
posuca IITUPOKO IPUMeHSAETCA B CEJILCKOM XO03dAiCTBe,
Tak KaK OH TO3BOJIIET CYIIECTBEHHO HOBBICUTH YPO-
JKaHOCTh pacTeHuil (KyKypy3bl, Or'ypIIOB, TOMAaTOB)
U IPOAYKTUBHOCTD KUBOTHBIX (AHIIEHOCKOCTh TuOpI-
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OB JIETTOPHOB, CKOPOCTH POCTA M yJIydUIlleHUe Kaue-
cTBa Msca Opoiiaepos).

HckycerBeHHBIIT 0TOOP — IIPOIlECC CO3AAHUA HO-
BBIX IIOPOJ KMBOTHBIX W COPTOB KYJBTYPHBIX pac-
TEeHUI IIyTeM CHUCTEeMaTHUUYEeCKOTO0 COXPAaHEHUS U pas-
MHOKEHUSA 0co0ell ¢ OmpeeeHHbIMU, IeHHBIMU IJIs
yeJiOBeKa IMIPU3HAKaMU U CBOMCTBAMH B PALY IIOKOJeE-
HUIA.

Breigensior gBe (GopMbl HCKYCCTBEHHOrO oTOopa:
OeccosnamesbHblil, Bemyuuiica 0e3 OIIpPeneeHHOTrO
IJIaHa, U Memoduyeckuil, IPOU3BOAUMBIN C OIpee-
JeHHOU I1enbio. IlpumMepoM mMCKycCTBEHHOro oTbopa
SABJSIOTCS TOPOAbI TOMAIIIHUX T'0Jy0eil, BhIBEeIeHHbIE
OT IUKOIrO cKajamcToro ronyos. Tak:Ke OoH mpuMeHs-
eTcsa B (hopMe macco80z0 M uUHOUBUAYALbHO20 OTOO-
pa. MaccoBbiii oTO0op sBIsgeTcA 3PPEKTUBHBIM NIPU
BBICOKOM HAaCJIeIyeMOCTH NpPHU3HaKa. B OCHOBHOM OH
HUCIOJb3yeTCA B CeJeKIIUM pacTeHWil W MHUKpoopra-
Hu3MoB. [Ipu MHAWBUAYAJIBHOM OTOOPE YUUTHIBAIOTCS
He TOJIbKO MOKasaTeJu NPOAYKTUBHOCTH WUJIU WHbBIE
KayecTBa OpraHmsMa, HO U HacJeJoBaHUe TaHHOTO
Opu3HaKa B PAAY IOKoJIeHui. B KoMOuMHAIIMM C WH-
OPUIVHTOM OH IIO3BOJIAET MHOJYUYUTh UUCThbIEe JUHUM.
NuguBugyalbHBIA OTOOP XapaKTepeH IJA CeJeKIInU
JKUBOTHBIX U CAMOOIIBLIAIOIINXCA PACTEHUI.

Teopuo HCKYCCTBEHHOTO OTOOpa CO3Majl BEeJIUKUI
aHTJIMHACKUHA yueHbln Y. lapBuH.
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1.

JKCIMPECC-KOHTPOIJ1b

Hnsa nmpemoTBpalieHUus WHPUIIUPOBAHUS BUPYCOM
UMMYHOIe(UITUTa YEJIOBEKY CJIeayeT

1) coenaTh TPOPUIAKTUUECKYIO IPUBUBKY

2) MBITH OBOIIN U (QPYKTHI IIepes enoi

3) usberarsb CAyUaWHBIX MOJIOBLIX CBSA3EI

4) KUIATUTHh TUTHEBYIO BOAY

Karwme mpusHaxku xapakTepHBI IJIA HpoIlecca Apo-

Osenus B sMOpuorenese?

1) HemIUTENbHBINT MUTO3, AJUTEIbHAS MHTepdasa,
yBeJlnueHne KOJUUeCTBA XPOMOCOM

2) IIUTEeNbHBIN MUTO3, HEJJIUTeIbHaA nHTepdasa,
YMEeHbIIIeHNEe KOJUYECTBA XPOMOCOM

3) HemAJIUTEIbHBINI MUTO3, HeAJUTEIbHAA UHTepP(da-
3a, COXpaHeHMe IIOCTOSHCTBA KOJIMYECTBA XPO-
MOCOM

4) HeIJIUTEeJIbHBIA MUTO3, HeJJIUTeJbHaA MHTEepQa-
3a, YMEHBIIIeHEe KOJIUYECTBA XPOMOCOM

Cragusa »SMOPHMOHAJILHOTO PAa3BUTHUA 3apOIbIIIa
MHOTORKJIETOUHBIX KNBOTHBIX, Ha ROTOpOﬁ OH nMe-

€T OJJHOCJIONHYIO0 CTeHKY U IO0JIOCTh, — HTO
1) surora 3) mopy.Ja
2) 6imacryia 4) ractpynaa

IIporecc o0ocobieHUA OBYX II€PBUUHBIX 3aPOMbI-
IIIE€BBIX JIUCTKOB (HAPYKHOT'O — 9KTOAEPMBI U BHY-
TPeHHero — JHTOAEePMBbI) Y 3apObIIell MHOTOKJIE-
TOUHBIX *KUBOTHBIX — 3TO

1) racTpynAanusa 3) HelpyaAIUI

2) OacTy A 4) npobaeHue
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5.

T'en y npokapmoT — 3TO y4acToK
1) IHK 3) uPHK
2) pPHEK 4) TPHEK

WsBecTHo, uTo pacrenue ummeer reHotun CcDd.
Kakoe pacimiemienre mo GeHOTUIY MOMKHO OMKH-
aTb B IOTOMCTBE BTOTO PACTEHUA MPU CAMOOIIBI-
JIEHUU IIPU YCJOBUU IIOJHOTO NOMHUHUPOBAHUSA IIO
BCEM IIapam aJiiejeii?

1) 9:3:3:1 3) 3:1

2) 9:7 4) 1:1

IIpumepoM KaKOro CKpeniuBaHUA SBJIAETCSA cXeMa
P Q cedd x & CCDD

T'ameTsl cd CD

F CeDd

1
1) MoHOTUOPUIHOTO
2) IUTUOPUIHOTO TUTOMO3SUTOTHEIX 0CO0eit
3) IUTruOPUIAHOTO TUTETEPO3UTOTHBIX 0cobeit
4) TpUrnOPUIHOTO TPUTOMO3SUTOTHEIX 0C00ei

ITon Oymyiiero peberka ompeneasaeTcs
1) xapaxTepoM NUTAHUA MaTepu

2) HabopOM XPOMOCOM B AMIEKJIETKE

3) HabopoM XPOMOCOM B CIIE€PMAaTO30MIe
4) ycI0BUAMU OKPYIKAIOIIel cpeabl

Kakymo mocsienoBaTeslbHOCTh aMWHOKHUCIOT OY-
IeT UMeTh OeJIOK, €CJIW B IIPOIlECCe TPAHCKPHUII-
UM TeHa C II0CJeIOBATEIbHOCTHIO HYKJEOTHUIOB
ATATTHII'TI'TTITALL npousoiifer nesenud BTO-
poro, IIIeCTOT0 W ONWHHAAIATOTO HYKJEOTUIOB?
1) cep — Tpe — ajma — TJIH — BaJ

2) meii — Tpe — ajia — apr — BaJ

3) cep — Tpe — ajia — Bal

4) et — apr — Tpe — Bal
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SKCMPECC-TTOMOLWHWK

Mpu3sHaku ropoxa, HacnegoBaHNe KOTOPbIX
unsyuyeHo . Mengenem

BapunaHT npoaBneHus
MpusHak
JomuHaHmMHell PeueccugHell

OkKpacka cemaH Mentan 3eneHasn
®opma cemsaH Mmapkan MopwmHnctan
®opma nnopa (6oba) MpocTan YneHucran
Okpacka nnoga 3eneHasn Kentan
OKpacKka BeHUMKa KpacHasa benas
LBeTKa
MonokeHne uBeTKOB MasywHoe BepxylweuHoe
InunHa ctebnsa ONVHHBbIN Kopotkui

HacnepoBaHue rpynn KpoBu no cucreme ABO

lovnna ®eHoTun

'?;,OB” arroTVHOreHbl |  arroTUHYHDI fenorn
1 (0) — o B i
11 (A) A B PP vnn Pi
Il (B) B o PP v Fi

IV (AB) AnB — e
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LleHTpbl NPONCXOXKAEHUSA KYNbTYPHbIX pacTeHUi

HasBaHue | leorpaduueckoe Mpumepbl KyNnbTYpHbIX
LleHTpa nonoxeHuve pacTteHun
tOXxHO- Tponuyeckasn Puc, caxapHbin TPOCTHUK,
a3MaTCcKnn Nhpwna, MHgokmTal, | uMTpycoBble, oryped, 6akna-
Tponu- tOXHbIN Kntan, »aH, YepHbI NepeL, 1 ap.
yeckunn 0-Ba lOro-Boctou- | (50% KynbTypHbIX pacTeHUN)
Hon A3nn
BoctouHo- | LeHTpanbHbin Cos, npoco, rpeymnxa, n1ogo-
asmatckmin | 1 BocTtouHbin Bble 1 OBOLLHbIE KyNbTypbl —
Kntan, AnoHus, CNMBA, BULWLHA, pebKa 1 ap.
Kopes, TanBaHb (20% KynbTypHbIX pacTe-
HUN)
fOro- Manas A3us, MweHnya, poxb, 6060Bble
3anagHo- CpegHana Asus, KYNbTYypbl, N€H, KOHOMNNA,
asvatckun | MpaH, AdraHncTaH, | pena, MOPKOBb, YECHOK,
tOro-3anagHas BMHOrpap, abpukoc, rpyLia
WNHana 1 ap. (14 % KynbTypHbIX pac-
TEHUN)
Cpeaunzem- | CrpaHbl Cpeau- Kanycra, caxapHas cBekna,
HOMOPCKMNIA | 3eMHOMOPCKOrO MacC/MHbI, KNeBep, Yyeyesu-
bacceliHa La, KopmoBble Tpasbl (11 %
KYNbTYPHbIX pacTeHuni)
AbuccrH- AbunccrHcKoe TBepaad nweHnuya, AYMEHb,
CKNI Haropbe Adpukun | KodpeliHoe aepeBo, COpro,
6aHaHbI
UeHTpanb- | lOxHaa Mekcuka KyKypy3a, ATMHHOBONOKHN-
Hoamepu- CTbI XNONYATHUK, KaKao,
KaHCKUM TblKBa, TabaK
fOxxHoame- | HOxxHaA AmepurKka | KapTodesnb, aHaHac, XMHHOe
PVIKaHCKUI | BAOMb 3aMagHoOro | AepeBo

nobepexbs
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CpaBan'eanaﬂ XapaKTepucTka nosioBoro
n 6ecnonoro Pa3MHOXeHunA

Mpun3Haku Monosoe becnonoe
pa3MHOXKeHue pa3MHOXeHue
Yyacteytowme | FameTsbl, npogyuu- OpnHa 1M HeCKONbKO
KneTku poBaHHble o6onmun COMATUYECKNX KNEeTOK
poautenamm OAHOro opraHn3ma
NotomcTBO CoueTaeT Nnpr3HaKu [eHeTnuecKkn ogHo-
pogpuTenen POAHO 1 He OTNnYa-
eTCcA OT poauTenemn
(ecnu HeT comaTuye-
CKMX MyTaLuin)
OcHoBHoOM Meros MwnTo3
MeXaHN3M
neneHuna
YBennuyeHune MenneHHoe bbicTpoe Bocnpouns-
YNCNEHHOCTU BefeHve 60Mbloro
ocober yncna NnoToMKoB
3HaueHune CnocobcTByeT YcunmsaeT ponb ctabu-

reHeTUYecKomy pas-
Hoobpasunto; co3gaeT
npeanocbiNKy ans
OCBOEHMSA Pa3HO-
06pa3zHbIX yCIoBUN
CYLLECTBOBAHMS,
[aeT 3BOIIOLUMNOHHbIE
nepcneKkTyBbI

nnsnpyowmnx GyHK-
LM eCTeCTBEHHOro
0oT60pa; crnocobcTByeT
COXpPAHeHUIo Hau-
60/bLIEN MPUCIOCO6-
NEHHOCTU K YCIIOBUSIM
CyLLEeCTBOBAHMSA
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JKcnpecc-nNoOMOLHNK

Mamatka ana peleHnA 3agay no reHeTnuke

MpounTaB TEKCT 3adaun, 3anuwnTe ee ycnosue B Buge Tab-
nuubl. NIoMHWTE, UTO B nepsoli KOJIOHKE YKa3blBaeTCA allb-
TepHaTVBHOE MpPOoAB/IeHVEe NPU3HaKa (MpU MOHOrMOPUZHOM
CKpELVBaHMM) NN NPU3HAKOB (NpU AU- 1 NOAUTMOPUAHBIX
CKpeLmnBaHmAX), MpUYeM CHayana 3anncbiBaeTca AOMUHAHT-
HbI MPU3HAK, MOTOM — pPeLeCcCUBHbIN U TakK ANA Kax[on
napbl anbTepHaTMBHbIX MPU3HAKOB; BO 8Mopol — 0b603Haue-
HUA reHoB; a B mpemeeti — BCE BO3MOXHble reHOTUMNbl 0Co-
6eli C JaHHbIM GEHOTUMOM.

Mpu3sHak len leHoTUN

OnpepgennTe TMN 3agaun: npamas (ecnm us ycnoBus n3BecT-
HO, KakKUMW Npu3HaKaMu obnagaloT poauTenu, 1 crnpawu-
BAeTCA, KakMMy MOTyT ObITb MX feTn) unu obpatHada (ecnu
B YCJIOBUY FOBOPUTCS O GpeHOoTUNe JeTel 1 TpebyeTcs onpe-
AeNnTb reHOTUNbI U (UNK) GeHOTUNbI poauTene).

Ecnn 3agava npsamas, 3anuiuimTe C MOMOLLbIO OO ENPUHS-
TbIX CIMBOJOB CXeMy cKpelyuBaHusA. Ecnmn 3agaya obpaTHas,
nog Tabnuvuein ¢ ycnoBMeM 3anuviUMTe AaHHbIE O FeHOTMMAaX
n deHoTMnax NOTOMKOB, MPUMEHSA CMMBOJbI, 0603Havato-
Wme paclienneHume:

F:n (peHomun /803mMoxHbIl 2eHomun) : m (gpeHomun/803-
MOXHbIl 2eHomun)

Hwke 3anunwnte cxemy CKpelLrBaHUA.

OnpepennTe, Kakne reHeTUYeckne 3akoHbl 1 3aKOHOMEPHO-
CTV NPVIMEHSIIOTCA B flaHHON 3afaye. BcrnomMHuTe npsamMyto 1 06-
paTHyto GopMynMpPOBKY 3aKoHa, CMPOEeLMpPYyNTe NX Ha 3ajady.
leTepo3nroTbl Bcerga obpasytoT YeTHOe KONMMYECTBO COPTOB
ramert, paBHoe 2", rae n — YKCo «reTepo» nap annesbHbIX re-
HoB (Aa, AaBB,n=1,2' =2 = pgsa copTa ramer; AaBb, AabbDd,
n=2,2"=4= 4 coprtaramert; AaBbDd,n =3, 2’ =8 = 8 copToB
ramet u T. fi.). FameTbl 06pa3yoTcsa B COOTBETCTBUM C NpaBu-
IOM YnuctoTbl ramet!!!

Mpu aHanM3NpyLLNX CKPeLYMBAHMAX YNCSIO 06pa30BaHHbIX
B MOKONEHUN rmépraoB GeHOTUMMYECKUX KNacCoB YKasbl-
BAET Ha YMCJIO COPTOB rameT, 06pa3yemMbix reTepo3nUroTHoOwm
0Co6blo, Npun 3ToM Bce GeHoTUNMYeCcKne Knaccbl byayT npes-
CTaBneHbl B paBHbIX Nponopuuax (1:1; 1:1:1:1u T. g.).
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CACTEMA N MHOTOOBPA3UE
OPTAHUYECKOIO MUPA

Cucrematumka Kak HayKa

B Hacrosamiee Bpems Ha 3eMmJje M3BECTHO OKOJIO
2 MJH BUIOB KUBBIX OPraHU3MOB, YTO Upe3BbIUAIi-
HO 3aTPYJAHSAET OPUEHTUPOBAHNE B JAHHOM U300UJINU.
B cBsasu ¢ sTum chopmMupoBaicsa ocoObIH pasmes Ouo-
JIOTUH, 3aZjaveil KOTOPOTrO ABJSETCSA ONUcaHWe U 000-
3HAUEHMWEe BCeX CYIIECTBYIOIINX UM BBIMEDPIINX BUAOB
OpTaHM3MOB, a TaK)Ke WX KJaCCU(MPUKAIIUA 110 Pas3anu-
HBIM TPYIIIaM — CUCMeMAMUKAQ.

CoBpemMeHHasA CHUCTEMATHKAa CTPEMHUTCA K CO31a-
HHUIO €CTECTBEHHOU, MJIN (DUJIOT€HETUUYECKOU CHCTEMBI
OpTaHM3MOB, IIOATOMY IIPEXKIE BCETO YUUTHLIBAIOTCS
He TOJILKO CYIIeCTBeHHbIE TPUBHAKY, 00HeIUHAIONIIE
JKUBBIE CyIllecTBa B 0ojiee MJIM MeHee KPYITHbIE T'PYII-
IBI, HO U OOITHOCTH ITPOUCXOMKACHUSA.

CucremaTuka craja HayKou Ojaromaps TpygaM Be-
Jaukoro meenckoro yuernoro K. JImuauesa (1707—1778).

OH mpuBeJ B IMOPALOK OOTAHMYECKYIO TEPMIIHO-
JIOTHIO, BHEC CYIIECTBEHHBIN BKJAJ B Pas3paboTKy IIO-
HATUS «BUI», omrcas 6oJsee 10 Thic. BUZOB pacTeHU,
a TaK:Ke BBeJI B 00MXO0J OMHAPHYIO HOMEHKJIATYPY —
croco6 0003HAUeHN ST OPraHNU3Ma ABYMS CJIOBAMMU, IIep-
BO€ U3 KOTOPBIX ABJISIETCS POJOBBIM Ha3BaHWEM, a BTO-
poe — ompenesieHUEM K HEMY.

N mo ceii meHbp BEeHIIOM HAYYHOM OeATEJIbHOCTH
K. Jlunnesa aBisgercsa ero 3HaMeHHTAas CHUCTeMa Opra-
HUYECKOTO MHUPA, B KOTOPOH OH YCTAaHOBUJI CTPOTYIO
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COTOMUMHEHHOCTh CHUCTEeMAaTUUYECKUX T'PYMHH: KJIAacC —
MOPAIOK — POJ — BUJ — Pa3HOBUIHOCTD.

Muaagmiuit coBpemenuauk K. Jluanea — K.-B. Jla-
Mapk (1744—1829) BHec He MeHee ONUTYTUMBIA BKJIA
B Pa3BUTHE CHCTEMATHKM, IIOCKOJLKY OH HE TOJbKO
pasmesus JKMBOTHBIX Ha OECIIO3BOHOUHBIX M IIO3BO-
HOUHBIX, HO 1 BoIgeaua 10 mx kKaaccoB. Kpome ToO-
ro, OH IIOCTPOMJI IIEPBYIO €CTECTBEHHYIO CHUCTEMY JKI-
BOTHOTO MUPA, PACIIOJIO}KUB B Hell cHUCTeMaTHUecKue
IPYIIIBL II0 IPUHIAIY VCIOXKHEHWSA OPraHm3alliiu,
NPUOJIU3UBIINCH, TEM CAMBLIM K MHOHMMAHUIO 5BOJIIO-
MY OPTaHUYECKOTO MUpA.

Bug — »5TO COBOKYymHOCTL 0CO0€ii, CXOOHBIX IIO
MOP(OJOTUUECKUM, (DI3UO0JIOTO-O0NMOXUMUUECKUM, 9KO-
Joro-reorpaduuecKUM U Te€HETUYEeCKUM KPUTEPUIM,
CBOOOJHO CKPEIUBAIOIIUXCI MEXKAY co00i U Jarominx
ILJIOLOBUTOE IIOTOMCTBO.

Bugpr o0benuHAOTCI B podbl, POALI — B cemell-
cmea, cemeiictBa — B ompslds. (Y KUBOTHBIX) UJIU
nopsadrxu (y pacrenuii). OTpAabl MJIN TOPATKY BXOLAT
B cocTaB K.Jaccog. I3 KiaccoB cocToAT munst (y Ku-
BOTHBIX) U omdesvl (Y pacTeHunit). T KPYIHbIE I'PYII-
Bl OPTaHU3MOB O0BEIUHAIOTCA B UApPCMea.

Bug, pon, cemeiicTBO, OTPsAL (IOPAIOK), KJIacc, THUII
(oTmes), IAPCTBO — 5TO OCHOBHBIE MAKCOHOMUYLECKUE,
WIN cucmemamuiecKue, Kamezopuu, TO eCTb COIOJ-
YMHEHHBIe I'PYIIILI PACTEHUI 1 JKUBOTHBIX, MMEIOII[UX
PasINUYHYIO0 CTEeHb POJACTBA.

HauboabIreit TaKCOHOMUUECKOM KaTeropuei ABJs-
eTcs mapcTBo. [0 HACTOSAINEro BpeMeHHU HeT YCTOSB-
mreficss TOUKU 3PEHUsS Ha KOJUYECTBO IIAPCTB JKUBOI
OPUPOABLI, UX MOTYT BBIZEJATH OoT 4 mo 22. Ob6obas
MIPeACTABJIEHNI O JKUBBLIX OPraHM3Max, MX KJETOU-
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HOM CTPOEHUU! U OCOOEHHOCTAX KU3HEeIeATeJIbHOCTH,
MOJKHO BBIJIEJINTD, 110 KpalilHell Mepe, YeThIPe I[apcTBa
KJIETOUHBIX OPTraHM3MOB — OaxKTepuii, pacTeHui,
rpuboOB U KUBOTHBIX, OTHOCAIIIMECS K IBYM Haduap-
cmeam — IIpoKapuoThl U JYKAPUOTHI, a TaKiKe Iap-
CTBO HEKJIETOUHLIX — BUpYCHI.

Bupycbl — HeK/leTouHble GOpMbI KNU3HM.

Hapsany c xiaerounoir GopMoOil JKU3HU CYIIECTBYIOT
TaK:Ke U HeKJIeTOUHbIe ee (JOPMbI — BUPYCHI U IIPUOHBI.

Bupycsl — Mesbuaiiiine KUBbIe 00beKThI, HECIIO-
coOHBIE K HPOABJJEHUIO KaKUX-JI100 IMPU3HAKOB JKU3-
HU BHE KJEeTOK. PaKT UX CYIIeCTBOBAHUA OBLI JOKAa-
3aH B 1892 rony pycckum yuensim . Y. UBanoBcKuM.
EauscTBeHHBIM CBOWCTBOM KHBOT'O, KOTOPOE OHU IIPO-
ABJAIOT, ABJAETCA CIOCOOHOCTH K BOCIPOU3BEIEHUIO.
Bupycsl cymiecTByioT B 08yx ¢opmax: TOKoOsAIelics,
UJIU GBHEKJIeMmOuHOll, U BOCIPOU3BOAAINEICT, WJIN
eHympuriemoyroil. CBOOOTHOKMBYIIIUX BUPYCOB HE
CYIIIECTBYET, BCe OHU SIBJSIOTCS BHYTPUKJIETOUHBIMU
mapasuTaMu Ha FeHeTUYeCKOM YPOBHE.

Bce BUpycChI YCIOBHO AEJIAT Ha IIPOCThIE U CIOYKHBIE.
IIpocTble BUPYCHI COCTOAT W3 HYKJIEMHOBON KUCJIOTBI
u 0eJIKOBOI 0000uKy — Kancuda. Kamcug He MOHOJIN-
TeH, OH cOOpaH m3 CyObeqUuHUIl 0eJIKa — KAncomepos.

K muMm orHOCATCS m BuUpychl OaxkTepuii — Oakme-
puogazu, y KOTOPBIX BBIIEJIAIOT I'OJIOBKY U OTPOCTOK,
uau xBocT. ['osoBKa GaKTepuodara odopasoBaHa OeJi-
KOBBIM KAIICHJOM U 3aKJIOUEHHOU B Hee HYKJIEMHOBOM
Kucjoroii. B xXBocTe pasimuyaioT OEJKOBBIN UeXOJI
¥ COPATAHHBIN BHYTPU HETO HOJIBIN CTep:KeHb. B HIXK-
HeM 4acTu CTeP:KHSA NMeeTcs cIellnalbHasd ILJIaCTUHKA
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C MIHUIIAMU W HUTSIMHP, OTBETCTBEHHBLIMU 34 B3aMMO-
meiicTBue OaxTepmodara ¢ IIOBEPXHOCTBIO KJETKU
(puc. 51).

Y CcI0KHBIX BUPYCOB KAIICHU] ITOKPBIT JIUIIOIPOTE-
WHOBOI MeMOpaHoli — cynepkancudom, B COCTaB KO-
TOPOT'0 BXOIAT TaKiKe TJINKOIPOTEUHEI U HECTPYKTYP-
HbIe OeJIKM-(hepMEeHTHI.

B oTsimume oT KJIeTOUHBIX (hOPM KU3HU, Y KOTOPBIX
umeercsa u JHK, u PHEK, B Bupycax mpucyTcTBYeT
TOJBKO OAWH BUJI HYKJIEeMHOBOU KucioThl (1udo THE,
au6o PHK), mostomy mx gmenar ma [HK- (Bupych!
OCHBI, IIPOCTOT'O TepIlleca, aJeHOBUPYCHI, HEKOTOpLIE
BUpychbl rematuta u OaxkTepuodaru) m PHEK-coxmep-
JKallue BUPYCHI (BHpychI Tabaumoii mosamku, BUY,

Puc. 51. Beegenue 6axre-
puodarom cBoeii HyKJIEUHO-
BOI KMCJIOTBI B IIUTOILIAZMY

KJIEeTKHN-X03A1Ha:

1 — roJioBKa;

2 — uexoJ;

3 — CTepIKeHb;

4 — OTPOCTOK, UJIU «XBOCT»;

5 — HUTKWU;

6 — HyKJIeMHOBas KUCJIOTA
baxTepuodara

9HIe(aanTa, KOpHu, Kpac-
HyXu, OellleHCTBa, I'PUIIA,
OoCTaJIbHbIE BUPYCHI T'eIlaTH-
Ta, OaxkTepmodaru M mOp.).
Y BupycoB [HK wmoxer
OBITH IIpPEACTaBJIeHA OIHO-
IMEeIIo4YevYHoOl MOJIeKYJOoH,
a PHK — aByXIlemmo4euHOIi.

Tak Kax BHPYCHI JIHLIIIE-
HBI OPTaHOUIOB ABUKEHUS,
3apasKeHle IIPOUCXOINUT TP
HEIOCPEeICTBEHHOM KOHTaK-
Te BUpYyca ¢ KJeTKoi. B oc-
HOBHOM 3TO IIPOUCXOLUT
BOBAYIIIHO-KAIleJbHBIM IIy-
TeM (TpuUOIl), Yepes MUIIe-
BapUTEJbHYIO cucTeMy (Te-
naTuTel), KpoBb (BUY) nin
ImepeHocunKa (BUpPyC SHIIE-
damuTa).
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HemocpencrBenHO B KJIETKY BUPYCHI MOTYT IIOHA-
IaTh CJAYyYaiiHO, C *KUJIKOCTHIO, IOTJIOIIAEMOM IIyTeM
IIUHOIIUTO3a, OJHAKO Yallle UX IIPOHUKHOBEHUIO IIpe]l-
IIeCTBYeT KOHTAKT C MeMOpPaHOM KJEeTKHU-X03AUHA,
B pe3yJIbTaTe KOTOPOTO HYKJIEMHOBAs KMUCJIOTa BUPYyca
WJIY BCA BUPYCHAA YACTUIIA OKA3BIBAETCS B ITMTOILIA3-
Me. BoOJBIIMHCTBO BUPYCOB HPOHUKAET HE B JIIOOYIO
KJETKY OpraHM3Ma-XO03sSIMHa, a B CTPOTO OIIpPeejieH-
HYI0, HaIPUMeEpP, BUPYCHI TellaTUTa MOPAKAIOT KJIETKU
eYeHW, a BUPYCHI T'PUNNA — KJETKH CJIU3UCTON 000-
JIOUKH BEPXHUX ObIXAaTEJIbHBIX HYTGIZ, TaK KaK OHN
CIIOCOOHBI B3aMMOJENCTBOBATL CO CHEIU(MDUUECKUMU
OelKaMU-peIlenTOpaMy Ha MTOBEPXHOCTH MeMOpaHbI
KJIETKU-X03ANHA, KOTOphle OTCYTCTBYIOT B OPYTUX
KJIeTKaX.

ITocie npoHmMKHOBEHUA B KJETKY IIPOUCXOIUT
«pasmeBaHMe» BHPYCa, TO €CTh yTpaTra Kalcuma.
HanbpHeine coObITUS 3aBUCAT OT XapaKTepa HyKJe-
mHOBOM KucyoTekl Bupyca: [HK-comep:kaimue Bupy-
cel BerpauBaiorT ¢Boo [[THK B reHom KieTKu-x03sAmMHA
(6axrepuodaru), a ua PHK nubo cmauama cuuTe3u-
pyerca IHK, Koropas 3aTeM BCTpamBaeTcsi B T€HOM
KJaeTku-xo3auHa (BUY), n1mbo Ha Heill MOXKeT He-
TOCPEICTBEHHO IIPOUCXOAUTL CUHTE3 OeakKa (BUpPYC
rpumia). BocupousBemeHme HYKJIEMHOBON KUCJIOTHI
BUpyCa U CUHTEe3 0EJIKOB KallCuIa C MCIIOJb30BaHUEM
0eJIOKCUHTE3UPYIOIIEero ammapara KJIeTKH SBJIAIOTCS
00s3aTeJIbHBIMU  KOMIIOHEHTAMU BUPYCHON UH(EK-
UM, TOCJEe Yero MPOUCXOAAT caMOocOOpKa BUPYCHBIX
YJaCTUIl, 1 1UX BBIXOO N3 KJIETKU. BI/IpyCHBIe JaCTUIbI
B OMHUX CJIyYasX IMOKUIAIOT KJIETKY, ITOCTEIIeHHO OT-
MOYKOBBIBAsICh OT Hee, a B IPYIUX CJIAydYasX IIPOUC-
XOOUT MUKPOB3PHIB, COIIPOBOKAAIOITUUACA THUOETBIO
KJIETKH.
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Bupycsl He TOMBKO YyIHETAIOT CUHTE3 COOCTBEHHBIX
MaKpOMOJIEKYJ B KJIETKE, HO W CIIOCOOHBLI BBLI3LIBATDH
TOBPEeKIEHNEe KJETOUHBIX CTPYKTYpP, OCOOEHHO BO
BpeMsI MacCOBOT'O BBIXOZIa M3 KJIETKH.

HecmoTpsa Ha TO, UTO NPOHUKINNE B KJIETKY BHUPY-
ChI YacTO OBICTPO IOMABJSIOT €e CHUCTeMBI pelrapaliuu
¥ BBLI3BIBAIOT Trubejib, BEePOSATEH TaKsKe M MHOM clieHa-
puil Pa3BUTUSA COOBITUI — aKTUBAIUA 3aIITUTHBIX CUJI
oprammsMa, KOTopas CBsS3aHa C CHHTE30M ITPOTUBOBU-
PYCHBIX 0€JKOB, HampuMep HMHTepdepoHa U UMMYHO-
rno0ysauHOB. IIpu sTOM pasMHOMKEHUE BUpPYyca IIpephl-
BaeTcA, HOBBIE BUPYCHBLIE YACTHUIILI He 0o0pasyloTcs,
a OCTaTKW BHpPYCA BBIBOAATCA W3 KJIETKHU.

IIpoucxo:xaeHre BUPYCOB He COBCEM SCHO, OIHA-
KO TOoJIaraioT, YTO BUPYCHI M OakTepumodarm — B3TO
000coOuBIIECS TEHETUUECKUE BJIEMEHTHI KJIETOK (Ha-
IpuMep, IIJa3MUALI OaKTepuii), KOTOPbI€ JBOJIIOIIMO-
HHUPOBAJINL BMeECTE€ C KJIETOYHBIMU Q)OpMaMI/I JKU3HU.
CyIiecTBYIOT TaK:Ke THUIIOTEe3bl YIPOIIEHUs IIPOKa-
PUOTHBIX OPTaHW3MOB BCJEACTBUE MMApPa3UTUPOBAHUS
¥ TOKJIETOUHOT'O TPOUCXOKIEHUA BUPYCOB.

Bupychsl BBIBBIBAIOT 3a00JeBaHUA UYeJIOBEKA, KU-
BOTHBIX u pacreHnii. OgHaxo WHMUIIMPOBAHNIE CIIO-
COOHO M MOBBIIIATL YCTOWUMBOCTL OPraHM3Ma K pas-
HOOOpPas3HBIM BO30yIUTENSIM 3a00JieBaHU, W TaKUM
00pas3oM cIocoOCTBOBATEL NX DBOJIOIMOHHOMY IIPOTPEC-
cy. Kpome Toro, BUpychl CIIOCOOHBI «IIPUXBATHIBATH»
YacTu TeHeTWUeCKON WHGOPMAIIUU KJETKU-X03AWHA
U TIEPEeHOCUTh WX CJIEAYIOIel KepTBe, oOecreumBasi
TeM CaMBbIM BO3HUMKHOBEHUE MYTaI_LPIfI.

B wmamre BpemMsa BUPYCHI IIHPOKO WCIIOJbB3YIOT
B M3YUYEHUU CTPOEHUA U (QYHKIUN TeHEeTUUeCKOTO
arIapara, a TakKXe IIPHUHIIMWIIOB M MEXaHM3MOB pPea-
JU3anuy HACJIeCTBEeHHOU MH(poOpMAaIuu, OHU IIpuMe-
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HAIOTCA KAK WHCTPYMEHT IeHeTHUYeCKOll MH)KeHepHuHn
u OMOJIOTHUECKOII OOpPLOBI ¢ BO3OYAUTENIIMUH HEKO-
TOPBIX 3a00JIeBAHUN pacCTeHUIl, I'PUOOB, JKUBOTHBIX
1 YyeJoBeKa.

LlapcTBO 6aKkTepuii

Crpoenue 6akTepuii. BakTepuu — TUOUYHBIE TIPO-
KapuoThl, IPEACTaBJIEHHbIE B OCHOBHOM OJHOKJIETOY-
HBIMUA U KOJOHUAJBLHBIMU, Pe’Ke MHOTOKJIETOUHBIMU
dopmamvu. Cpegu HUX eCTh KaK aBTOTPOMBI, TaK U Te-
TepOTPOMHI.

Wsyuenuem OaxkTepuil 3aHUMAaeTCsd HayKa Oaxme-
puosozus, SABIAIOIIAACA PasAesioM MUKPOOUOJOZUU.
Bnepebie 6akTepuu Obliu onmcadHbl B XVII Beke BbI-
JamiuMcea MUKpockonuctoMm A. BaH JleBeHTyKOM.

Cpennue pasmepbl KJETKU O0aKTEpPUil COCTABJIAIOT
0,5—10 mrm. BakTepuanbHas KJIeTKA MUMeeT TUIIUY-
HOe JJIA MPOKapHUOT CTPOEHUE: KOJbIleBad MOJIEKYJa
OHEK, niu xpomocoma OaKTepuili He OTAesieHa OT IIu-
TOIJIa3Mbl MeMOpaHOIi, a pacroJiaraeTca B 0cOO0OM ee
yuyacTKe — HyKJeoude. XpoMocoMa MOKET OBITH He
enuHCTBeHHOIT MojekyJioii THK B KiIeTke — I0mOJI-
HUTeJbHBbIe MajJieHbKIUe KOoJIblleBblie MoJekyanl [THE,
CIOCOOHBIE BCTPAMBAaTHLCA B XPOMOCOMY, Ha3bIBAIOTCA
naasmudamu. IlnasMugbl MOTYT HECTH TeHBLI 060Jies-
HETBOPHOCTH WJIN YCTONUYMBOCTU K AHTHUOUMOTHUKAM.

Opramounsl OaKkTepuUil NpeACTaBJIEHBI B OCHOB-
HOM puOOCOMAMU, HA KOTOPBLIX IIPOUCXOMUT CHUHTE3
0esnxkoB. Bce (QepMEHTHI 3TUX OPraHU3MOB HAXOIAT-
ca aubo B IUTOILIa3Me, JIM00 Ha HEMHOT'OUYUCJIEHHBIX
MeMOpaHax, HaIpUMep, BIAYMBAHUUN IILJIa3MajieM-
MBI — JMe30coMme.
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3amacHbIe BelllecTBa OaKTepuil uale BCero OTKJIa-
IBIBAIOTCS B BHE 3€PeH KpaxMaJia WJIN TJINKOTeHa,
KameJb JKUpa 1 I'paHyJ BOJIOTHHA. ¥ pAga OaKkTepwuii,
0COOEHHO y CHMHE3eJeHbIX BOLOPOCJIel, KJIETKH COIep-
JKaT TaKJ/Ke BAKYOJU ¢ 0eJTKOBBIMU O0OJIOUKAMI, BBI-
OOJIHAMOIMEe (YHKINIO CBA3BIBAHUA aTMOC(HEPHOTOo
asora.

Kax um sykKapuoTuuecKme KJIETKH, KJETKa Oak-
Tepuil OKPY’KeHa ILJIa3MaJieMMOIi, HOBEPX KOTOPOH
yare BCEero PaCHOJIOMKEeHBbI KJIeTOUHAS CTeHKa U Kaill-
cysa manm obgako causu. OCHOBY KJETOUHOHN CTEHKU
O0oNBITMHCTBA OAKTEPUIl COCTABIISIET CJIOMKHOE OPTaHu-
YecKoe BeI[eCTBO — MYpeuH, MUaHOOaAKTEPUN UMEIOT
LEJIII0JIO3HBIE KJIETOUHBIE CTeHKH. MypewH pacimermn-
JIsIeTCsA KOMIIOHEHTOM CJIIOHBI UYeJIOBEeKa — JU30UU-
MOM, HA YEeM I OCHOBBIBAETCS €ro OaKTEepHUIIMTHOE
nmeiicrBue (puc. 52).

Puc. 52. Crpoenue GaKTepumn:

1 — "yKJIeousn; 4 — KJjJeTouyHasd CTEHKA;
2 — pubOCOMBI; 5 — KIyTUKH;
3 — miasmaniemMMma; 6 — BOpPCHHKH
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Kamcynma OGakTepuii mpenacTaBiisieT co0OM YILIOT-
HEHHBIA CJION CJIM3U, TOTMa KaK 00JaKo He MMeeT UerT-
KO OUepUYeHHBIX IpaHuIl. BakTepuajabHas CJIU3b B OC-
HOBHOM MMeEET YIJIeBOAHYIO IIPUPOIY.

Taxk Kak MHOTHe 0AaKTepUU HOABUIKHBLI, OHU HUMe-
IOT OPTaHOUABI ABUKEHUA — Jceymuku. Kpome Toro,
Y HUX MOTYT OBITH IPyTrue oO0pa3oBaHUA — GOPCUHKU,
cay:Kalnue I IPUKPeIIeHn

K cyOcTpary MJaIu oOMeHa Ha- 3AMOMHMU
CJIeICTBEHHOM MH(pOpMAaIIeii. HekoTopble 6akTepuu
KOMIIOHEeHTEI IIOBEepXHOCT- He 06Pa3syIoT HIN KIeTou-
HOTO ammapaTa 3alliIaioT 6aK- (RO CIREIAIECL, (1A CEueyilty,
TEePHAJLHYI0 KJIETKY OT BO3 a rekoropble yTpaTnny
Pi y y NX B pe3ynbTaTe BO3-
nercTBusl (PaKTOPOB OKpYyIKa- [ecTBUA aHTUOVMOTUKOB
IOIell cpenbl, B TOM YMCJIE OT 1 $GaKTOPOB OKpyKalo-

IPOHMKHOBEHUS OaxTepuoda-  Wei cpespl.

roB, IpupgaiT eii Gopmy, IIO-

MOTAIOT VAEPIKUBATL BOAY M IIPUHUMAIOT yUYacTHe
B TPaAHCIOOPTE BEIEecTB, CJIysKaT pPe3epByapoM NIHTa-
TeJbHBIX BEIeCTB, O0BeIUHAIOT KJIETKU B KOJOHUH
U IEeOoYKM, a TaKyKke 00ecIeurBAIOT UX IPHUKpPeILIe-
HHUe K cy0cTpary.

B zaBucuMocTu oT GOPMBI KIETKU OAKTEPUN AEJIAT
Ha KOKKIH, OAIlMJIIbI, BUOPUOHBI, CIIMPUJIIBLI ¥ CIIMPO-
xeTbl. Kokku — »To OaxTepuu cepuuecKoil (POpPMEI,
0auyunib, — TaJOUKOBUIHOMN, CNUPULIbL — COUPAIID-
HOU, 8UOPUOHbLL UMEIOT BUJ 3aIlATOM, TOorjga Kak Cnu-
poxemamu Ha3LIBAIOT TOHKWE, AJWHHBIE W HU3BUTHIE
OaKTepuu, CIIOCOOHBIE K ABUIKEHUIO.

Ecau macrosimue OGaKTepum IIpeACcTaBJIeHBI OIU-
HOUHBIMM KJETKaMN WJIN KOJOHUAJLHBIMU (popMa-
MH, TO Cpenu IuaHoOaKTepuii BCTPEUAIOTCA TaKiKe
MHOTOKJIETOUHEIE (DOPMBI, Yy KOTOPBIX KJIETKH MO-
I'yT pPa3JNUYaThCA II0 CTPOEHUI0O U BBINOJHAEMBIM
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dyurnuam. Tak, y Bomopocau aHaOeHBI cpenu BererTa-
TUBHBIX KJIETOK BCTPEUAIOTCA 1 OOJIBIIIE TI0 pazMepam
KJIETKH — 2emepoyucmol, UMeIOI[re OOIUIA YeXO0J
CO BCeMH OCTaJbHBIMHU KJETKAMH. ['eTepOIUCTHI BbI-
TMOJTHAIOT (DYHKIIUU CBA3BIBAHUA aTMOC(hepHOTO a3ora
W BEreTaTUBHOTO PA3MHOMKEHUS, TAK KaK MMEHHO II0
9TUM KJETKAM IIPOUCXOIUT PA3PBIB HUTU BOMOPOCIIH.
ITuamobakTepuu comep:KaT XJIOPOPUII U IPyTUe ITUT-
MeHTHI (hoTocuHTe3a (KapOTHHOUIABI U (PUKOOUIUHEI),
uTO 00YCJIOBIMBAET UX OKpacKy. K HuM mpuHaage:xar
HOCTOK, aHabeHa, ociuLaaTopusa u ap. OcobeHHOCTHU
CTPOEHUS W TPOIIECCOB KU3HEAEATEJIbHOCTH CUHese-
JIEHBIX BOJOPOCJIEN CIOCOOCTBOBAJN WX BBIJEJICHUIO
B oTmesnbHOe mommapctBo lluamobGakTepuii (cumese-
JIEHBIX BOJOpOCJIeii), TOTJa KaK OCTaJbHBLIE IpeicTa-
BUTEJU ITAapCTBa OTHOCATCS K IOAIIapCTBY BakTepuu.

JKusnenearenpHocts 0akTepuii. BakTepuam mpu-
CYyIlI BCce NMPUBHAKU JKMBOTO, B TOM 4YucJIe OOMEeH Be-
IIIeCTB W IIPeBpAIlleHusA SHEPTUU, CIIOCOOHOCTH K ca-
MOBOCHpOU3BeeHNI0 u Ap. Ilo cmocol0y mnuTaHUA
0axTepuM OTHOCAT K rereporpodamM u aBTOTpOdaM.
Cpenu reTepoTpPO@HBIX OaKTEepPUil €CTh CAIpPOTPOdLI,
MapasuThl, MyTYaJHCThI 1 JAaKe XUIMHUKU. BOJIbIITNH-
CTBO OaxTepwWil MOIJIOIIAIOT IHUIIYy B PAaCTBOPEHHOM
BUJle M3-3a HAJIUYUA KJIETOUHON CTeHKU, a He 3arJa-
THEIBAIOT ee. ABTOTpPO(dHBIE OaKTEePUU OCYIIECTBIIAIOT
KaK (oToCcUHTEe3, TaK M XeMOCUHTES.

IIo moTpebHOCTH B KHCIOPOJAe OaKTepuU OeJISAT Ha
anaapobos u aapodos. CoorHomeHue 3Tux GopMm OaK-
TEePUI 3aBUCUT OT 0COOEHHOCTEH cpeabl OOMTAHMS.

IIpu HebGIaTOIPUATHBIX YCIOBUAX OaKTepuu obpa-
3YIOT CIOPBI W IIHCThI, UMEIOIME IIJIOTHbIE KAaIICyJIBI.
Cropsl cIOCOOHBI HAXOAUTHLCSI B HEAKTUBHOM COCTOSI-
HUU B TeUeHUEe MHOTHUX JieT (HalrpuMep, CIIopPhbl cubup-
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cKoit 3Bl — cBhINIe 30 JeT), OMHAKO TP OJIarompu-
ATHBIX YCJOBUAX <«CIAINasA» OaKTepus BO300OHOBIAET
CBOIO JKU3HEAEATEIHHOCTD.

BaxkrTepun pasMHOKAIOTCA B OCHOBHOM [IeJI€HHEM
KJEeTKH HaJBOe, KOTOPOMY IIPEAIIeCTBYeT YIBOCHUE
OHEK. Ilpu 61aronpuATHBIX YCJIOBUAX Cpembl OaxTe-
puHM CIOCOOHBI JEJIUTHCA KarK-
neie 20—30 MuH., HETPYIHO 3AMOMHMU
IIOACUNTATh KaKOoe KOJIMYeCTBO BonblWNHCTBO GaKTepuii,
OaxTepuii JaeT OJHA-eJUHCT-  Bbi3blBalowux 3a6onesa-

BEeHHAs MAaTEePUHCKAA KJeTKa Rl SRR, CliEor
nasoykoBuaHyo bopmy:

B TeyeHue CyYTOK. .
Av3eHTepuiiHas, 6oTynu-

BereraTuBHOe pasMHOXKeHHE HUueckas, audTepuitHas,

XapaKTepHO TOJBKO [OJs MHO- CTONGHAYHAA.
TOKJIETOUHBIX I[MaHOOAKTepuii,

Y KOTODBIX OOpPas3yIOTCsa U OTHAEJIAIOTCS CIIeIHaJbHBIEe
HUTH JJIs PA3MHOMKEHUA, OOHAKO HUTH MOTYT Pa3phbI-
BaThCA U 10 Te€TEPOI[MCTAaM.

Y GaxTepuii HaOJIOJAIOTCS TaK:Ke IIPOIIECCHI OLHO-
CTOPOHHEr0 IIepeHoca HAacCJEeICTBEHHOIN WH(OpMAIIUH,
HaIpuMep, Ipu IIepefade IJIa3MULBI OT OLHOU GaxTe-
PUM K IPYTOHM C IOMOINBIO CIeNUaJbHONA BOPCUHKU —
9TO KOHBI02AUUSL.

Poas 6axTepuii B mpupoae. BakTepuu urpaior uc-
KJIIOUUTEJbHYIO POJb B KPYroBOPOTE yIJjepoja, Kuc-
Jopoza, BOIOopoaa, azora, (pochopa, cepbl, KaabIlud
u apyrux sJjemeHToB. OHH BO3BpAaIllalOT B IOYBY He-
opraHmuuecKue BelllecTBa (COBMECTHO C Ipubamu), pas-
Jarasi oprainuecKye, B pes3yJbTaTe UX AesaTeIbHOCTU
00pasoBaICh KUCJIOPOM 3€MHOM aTMoc(hephl, 3ajle:Ku
JKeJIe3HOH Pyabl, KapOOHATOB U APYIUX IMOJE3HBIX KC-
KOIIaeMbIX, OHI CBA3BIBAIOT a30T B II0OUBE, 00Pa3ys CUM-
6103 ¢ KopHAMU 00OOBBIX U APYTUX pacTeHui (Kiy-
0eHbKOBBIE OaKTepuil), IePeBOLA ero B JOCTYIIHYIO
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Inda pacteHuit ¢opmy. DBaxTepuu npuHHMMAaOT ak-
THUBHOE ydYacTue M B OMOJOTHMUYECKOII OUMCTKE BOJIO-
eMoB. IIpm oTCyTCTBHM 5THUX OPraimM3MOB CYIIe-
CTBEHHO 3aMeAJIAIOTCS IPOIlEeCChl TOUYBOOOPA30BaAHUA.

BakTepun HaIIu IMUPOKOe IIPUMeEHEeHNe B X03AM-
CTBEHHOM /1eATeJbHOCTHU UesioBeKa. TaK, MOJOUHOKUC-
Jble 0AKTEepUM HCIIOJIL3YIOTCS He TOJHKO B IPOM3BOJ-
CTBE MOJIOUHOKMCJIBIX ITPOAYKTOB, HO U B IIpoOIlecce
KBaIlleHUA OBOINEN M CUJIOCOBaHWA KOpPMOB. Kurieu-
Had MaJioyKa ¢ IIOMONIbI0 METOIOB TeHHOM MHIKEeHEepU U
«OCBOMJIa» IIPOM3BOJACTBO MHCYJIMHA, a TaKyKe SABJIA-
eTcd MHAWUKATOPOM 3arpsasHeHus BoAbl. IlapasuTuue-
cKue OaKTepuu BBIBBIBAIOT 3a00JIeBaHUA UYeJIOBeKa,
JKUBOTHBIX U PacTeHU, Ha3bIBaeMble 0 AKMepuo3amu.

LapcTtBo rpu6os

Crpoenue rpu6os. K rpmbam OTHOCAT OJHOKJIE-
TOYHBIE M MHOTOKJIETOUHBIE 3YKapUOTUUECKUEe opra-
HU3MbI, KOTOPBIM IPUCYIIU TeTepoTpodHoe IMUTaHMe,
TMPUKPEIJIEHHBIH CIIOCO0 KW3HU 1 HeOoTrpaHWUUYEHHBIH
poct. KiaeTku rpuboB OOBIUHO HNMEIOT XUTUHOBBIE
KJIETOUHBIE CTEHKM, a WX OCHOBHBIM B3allaCHBIM Be-
IIIeCTBOM SABJISIETCS TVIMKOTeH. PasMHOMKA0TCA IpuObI
MIPEeUMYIITeCTBEHHO CIIOPAMU.

Tesl0 MHOTOKJIETOUHOTO TIpuba MpenCcTaBJIAET CO-
0011 COBOKYITHOCTh TOHKUX HUTEN — 2u¢) U HAa3bIBAET-
cA epubnuuell, nunu muyeruem. Ilo cTpoeHUI0 MUIle-
Jus TpubBI TeIATCA Ha HUBIINe U BhICIINE. ¥ HUSUWLUX
2pub08 ToONIepeuHble CTEHKU MeXAy KJIeTKamMu Tud
paspyIleHsl, IOTOMY WX MUIIEJIUN HAa3bIBAETCA He-
KJAemouHblM. B oTinume oT HUBNMINX, MUIEJIUN 6blC-
wux 2pubo6 ABIAAETCA KJIEMOUHbLM, OTHAKO U Y HUX
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B IOMEPEUHBIX KJETOUHBIX CTeHKAX MMEIOTCS OTBEp-
CTUs, CBS3BIBAIOIINE ITUTOIJIA3MBI COCETHUX KJIETOK.
Ha rpuGuuiie moryt o06pasoBLIBATHCS OPraHbl CIOPO-
HOIIIEHUSA CO CIOpaMU, KOTOPBIE YaCTO OKPAIIeHBI
B pasJuuHbIe IIBeTa. K MHOTOKJIETOUHBIM I'pudaM OT-
HOCATCS Oeyblii rpub, OIATa, JUCUUYKU, MYXOMODPHI,
MJIeCHeBLIE TPUOBI U IP.

Munennii psaga rpuboB MOXKeT (DOPMUPOBATH ILJIOT-
HBIE CKOILIeHUs Tud), HAIIpUMep na0008ble meaa —
BMECTHUJIUIIA CIIOPOHOCHBIX OP-
ramoB. IlmomoBbIe Tesa MOTYT 3TO MIHTEPECHO
OBITH KpaliHe pPasHOOOPa3HBI- Mepsble rpnbonoao6-
MU II0 BeJIMUWHE U CTPOEHUIO, Hbl€ OpraHusmbl, no-
OfHAKO HamboJIbIlee BHUMA- BnAMMomMYy, noasnnmnce

Ha 3emne okono 800 mMnH
HUe TPUBJEKAIOT IJIAIOYHBIE 3 FEEET, GRELG MM
rpudbl, K KOTOPBLIM OTHOCHUTCS POKO PacpPOCTPaHMANCH
OOJIBIIIMHCTBO CheJOOHBIX. OHVI TOJIbKO 0KONO 400—

IInomoBoe Tejo y IIIAIOY- 450 MyH neT Hasag,
HBIX TPHOOB UYETKO JIeJIUTCA
Ha waanky U Hoxry. Ha HUKHEN CTOPOHE IIIANKHA
MOTYyT OBITH 3aMeTHBI IJIACTHMHKU (y ILJIACTHHUYATBIX
rpuboB — IMMaMINHBOHA, JUCWUYEK, BEIIeHKMN) WJIN
MeJbuanimre Tpyoouku (y TpyOuaTbIix rpuboB — 00-
poBHUKa, IMOLOCUHOBMKA). Ha miactuukax u B Tpybou-
Kax o0pasyioTcsa CIIOpbI, o0eclieumBaloIe pacipo-
cTpaHeHue rpuboB.

OnHOKJIeTOUHBIE TPUOBI HE MMEIOT TU(d U MUIle-
aus. Kiaerku rpuOoOB comep:xaT OIHO-ABA WNJIU He-
CKOJIBKO SZlep U BCe TUIIMYHBIE AJIA 9YKaPUOTUYECKUX
OpTraHM3MOB OPTaHOWABI, 3a MCKJIOUEHUEM ILJIACTHU[I.
Y pama rpuboB B KJETKAX HMEIOTCA BAaKyOJHU, BBI-
moJHAPINe (QYHKIIUIO OCMOPEryadanuu. B KauecTBe
OCHOBHOT'O 3amacaloIlero BeIllecTBa OHUM HaKaIllJIuBa-
0T TJInKoTreH. KileTouHble CTeHKM TPUOOB COmEpPsKaT
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XUTWH, KOTOPBIA OPraHMW3M YeJIOBEeKa IIepeBapuTh He
MOJKET, B CBA3U C UeM HUTATeJbHAs IIeHHOCTL IpuboB
ABJIAETCA COMHUTEIBHOM.

JKusHeneareapHocTs rpudosB. ['prbbl — TUOUYHBIE
rereporpodrl. Hanmume pasBeTBIEHHOTO MUIIETU
IIO3BOJIIET UM MaKCHMAaJbHO OKKYIHPOBATh OKPYsKa-
[olllee TPOCTPAHCTBO AJIA M3BJIeUEHUA W3 HEro mura-
TeJIbHBIX BEIEeCTB.

BosbinmmaECcTBO TPUOOB ABJSAETCA CcampoTpodaMu
WU MYTyaJUCTaMU, OJHAKO eCTh Cpeay HUX W Iapa-
suTuvYecKkme (hOPMBI, BBI3BIBAIOINME OOJIE3HUW UeJioBe-
Ka, "KMBOTHBIX U PacTeHUH.

Hecmorpa ma To uTo rpubsl — aspobHBIE Opra-
HU3MBI, OHU TAKJKe MOTYT OCYIIIECTBJIATEH 1 MPOIIECCHI
Oposkenua (OposK:KU, acmepruyi). pok:ku wusBie-
KaloT 9HEprui m3 cybcTpara B TIpoIlecce CIHUPTOBO-
ro Opo)keHHsI, B pe3yJbTaTe KOTOPOro 00pasyioTcs
STUJIOBBIA CIUPT M yrJeKuciablii rasd. OHUM IIHUPOKO
WCIIOJB3YIOTCS B XJIeOOIIEeUeHUM, BUHOAEJINU, ITHUBO-
BapeHUU U APYTUX OTPACISAX IIHUIIEBOI IIPOMBIIIIICH-
HOCTH.

MyTryanuctuueckme TpuObBI MOTYT 0O0OpPa30BBIBATH
¢ KopHaMmu npubiamsureabHo 80 % BUIOB COBpEeMEH-
HBIX pacTeHuil rpubOKOpeHb, niau MuKopusy. Omaeras
KOPHHU WMJN IIPOHWKAsS B HUX BIIyObL MUIlEINii rpuda
KaK OBI 3aMeHsieT co00ii KOpHEeBbIe BOJIOCKH, YBEJIMUN-
Bas ILJIOIIAMH ITOBEPXHOCTU BCACHIBAHUA.

MwukopusHblii Tpub IIOCTABJSET PACTEHUIO BOIY
¥ MUHEpaJbHBIE COJIM, TOTJAa KaK pacTeHue IIpemo-
CTaBJIAET eMy OpraHuuecKue BerecTBa. MUKOPU3HBI-
MU rpubaMu SABJISIOTCS OesbIii rpub, Tprodeab u Ap.

I'pubbI-Tapa3uThl BHIBBIBAIOT cIleM(pUUECcKIe 3a-
0oseBaHUA pacTeHUll, KUBOTHBLIX U YeJOBeKa — MU-
KO3bL.
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PasmuoixaroTcs rpubbl 6€CIIONIBIM U IIOJOBBIM CIIO-
coboMm. DBecmosoe pasMHOKeHHE Y OTHOKJIETOUHBIX
rpuboOB, TaKUX KaK IPOKIKMU, IPOUCXOMUT ITOYKOBA-
HUEeM, TOTJa KaK Yy MHOTOKJIETOUHBIX BO3MOJKHO pas-
IeJieHre MUIIeJUsS Ha HEeCKOJIbKO JYacTeli, OJHAKO Ua-
e y Hux obpasyioTcs crmopbl. CIopsl rpuboB — 3TO
OUeHb MEJIKVE OJHOKJIETOUHBIE 00pa30BaHUsA, C IIOMO-
MIbI0 KOTOPBIX IPOUCXOAUT pacceeHue.

Y rpub0B M3BECTHBI 1 II0JIOBBLIE IIPOIIECCHI, OMHAKO
OHU HACTOJHLKO Pa3sHOOOPa3HBI, UTO YUUTHIBAIOTCS IIPU
kiaaccupuranuu rpubos. Ho make mocie II0JI0BOTO
mpoliecca y HUX 00pasyoTcs CIOPHI.

Cucrematuka rpuo6os. Ilo ocobGeHHOCTAM CTpOE-
HUSA, CIIOPOHOINEHUA U IIOJOBOTO IIpoIlecca T'PUOBI
IeJaT Ha pAN OTOeJIoB, Hambojee KPYIHBIMU U3 KO-
TOPBIX SABJIAIOTCI SUTOMHUIETHI, ACKOMHIETHI, ba-
suguomMuneTbl u JInmaiHuKku. SUTOMHUIETBI — 3TO
Husmue rpudbl. K HuM oTHOCATCA rpubbl, 06pa3oBHI-
BaloIlye cepble UMW YepHBbIE IIJIeceHr Ha XJjebe U Apy-
T'MX YIJIEeBOAHBIX IIPOAYKTaX, — MYKOP M PH30IYC.

Ackomuiietel u 0a3sUAMOMUIIETHI IIPUHAIIECIKAT
K BpICIIEM TpubaM. OTIHMUYUTEIHLHON OCOOEHHOCTHIO
ACKOMUIIETOB, UJIU CYMUYATBLIX I'PUOOB, SBJIAETCA CIIO-
pOHOIIIeHIe B 0COOBIX CYMKax, WIN ackax. K mammoii
TPYIIIe OTHOCATCS APOIKIKU, CMOPUYKU, CTPOUKH, TPIO-
(denu, MEeHUIIUII, AcIeprujj W ITapasuT 3JIaKOB —
CIIOPBIHBA.

Y 6a3uAMOMUIIETOB CYMKH He 00pasyioTcsa, UX CIIO-
PBI CcO3peBalOT Ha MHBIX 00pas3oBaHUAX — 0a3ulUsiX.
BasugunanbHbiMu rpubaMu SABJISIOTCA Oeablii Tpuod,
OIIEHOK, MYXOMOD, OJieHAs ITOTaHKa, T'OJIOBHA W IP.

K rpubam Tax:;ke oTHOCATCSA U JUINMANHUKMN.

Jnmmaitauku. IIpemgcraBasamoT coboit ocodyio Gop-
My CHUMOMOTHMYECKUX OPraHM3MOB, 0OOpasoBaHHBIX
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rpubaMu ¥ BOZOPOCIAMU. POTOCUHTE3UPYIOINIT KOM-
MMOHEHT JIUIMAWHUKOB — 5TO Uallle BCero ITMaHoOaK-
TepUN WU 3eJieHble Bojgopocau (Bcero okxosio 150
BUI0OB). Bomopocab mpemocraBiasieT rpuby opraHmuue-
CKle BeIllecTBa, a rpuld oOeclieurBaeT ee BOJION U MU-
HepaJbHBIMU COJISIMHU, IIOTJIOIIIaeMbIMU M3 cyOcTpara.

Teso IuUIIafHUKA He pacuJieHeHO HA TKAHU U Op-
TaHbI, IOATOMY €r0 Ha3bIBAIOT CJA0E8UULeM, WU MAJl-
JomoM. BHYTPpHU ciioeBHUINA JUMIAHHUKA I'PHUOLI MOTYT
IPOHUKATDH B KJIETKHU BOJOPOCJU IPU IIOMOIIA OCOOBIX
BBIPDOCTOB THu({), B OOJBIIUHCTBE K€ CIyUYaeB MeEKIY
KJIETKaM¥ KOMIIOHEHTOB JIMIIIaTHNKA HAXOJAUTCS TOJI-
cTas IIPOCJTOMKA MEKKJIETOUHOTO BelllecTBa, uepes Ko-
TOPOE U MPOUCXOAUT OOMEH BEIIeCTB.

B BaBucmmocTHm OT MOP()OJOTUU CJIOEBUINA JIH-
MafHUKU [OeJIAT Ha HAKUNHble, JUCMosambvle U KY-
cmucmote (puc. 53). Haubosiee BHICOKOOPTAHM30BAH-
HBIMU U3 HUX ABJIAIOTCA KYCTHCTbIE JUIMTAWHUKHA.
KycTucTbiMu ABAAIOTCA TaK HAa3bIBAEMBIN OJIEHUI
MOX, o00pasymooluii CIJONIIHOII KOBep B TYHIpe,
U yCcHeU, CBUcapIue C AepeBbeB. HaKumHble Jiu-
MIafHUKY ITOKPBIBAIOT KaMHU, KOPY JepeBbeB, 3a00-
PBI U T. I.

Puc. 53. Mopdosiorus ciaoeBuiia JUIMIaiHUKA:
a — HaKWIHBIE; 0 — JHUCTOBATHIE; 8 — KYCTUCTHIE
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Oco0eHHOCTBIO JUMIAWHUKOB ABJSETCS WX HEIPU-
XOTJUBOCTb W CIIOCOOHOCTH BBICHIXATH OO BO3MYIITHO-
CYyXOT'0 COCTOSIHHS, a4 3aT€M BHOBb HACHIIATh TKAHU
BOJIOII M BO3OOHOBJIATEH IIPOIECCHI KU3HEAEATEJbHO-
CTH. OTO IIO3BOJIJIO JIMHIAWHWKAM 3aHATH caMble
HEeBEePOSATHLIE SKOJIOTMUYEeCKMNe HHIIM, BILJIOTH OO Oec-
IJIOAHBIX CKaJl AHTapKTuabl. HawmboJsiee Gorara Jiu-
mialiHIKaMu ceBepHad QJopa.

Pactyr smumaiiHUK® oOuYeHb MeEAJEHHO — IIO
1—8 MM B rox. Ilo ckopocTu 5TOTO pocTa MOMKHO He
TOJIBKO OIIPeNeJNTh BO3PAacCT JUIMANHNKA, HO U yCTa-
HOBUTBH, KOTJa IIPOM3OIIIN WN3MEHEeHHS COCTOAHUSA
OKPYJKaIoIlell cpeabl, TaK KaK MHOTME JUINMANHUKNA
YYTKO pearupyioT Ha 3arpsA3HeHre Bo3ayXa.

PasmuoxaroTca JAHIIAaWHUKK BereTaTHUBHO WJIN
cuopamu. IIpu BereTaTMBHOM PasMHOMKEHUU OT CJIOe-
BUIIA OTAEJSAI0TCA HeboJbIlre ()parMeHThl, COaepIKa-
e Kak rpubHOii, TaK 1 BOJOPOCTIEBLIA KOMIOHEHTEI.
Criopsl B IUINIAHUKAX 00pa3yeT TOJIbKO I'pud, OOHAKO
IpHU 3aXBaTe UM KJIETOK BOJOPOCIH 00pasyeTcs HOBOE
CJIOeBHUIIE.

Bcero msBecTHO O0KOJIO 25 THIC. BUAOB JIMIIAWHN-
KOB.

Poap rpu6oB M JMIIAWHUKOB B mpupome. ['pudhI,
C OJHOII CTOPOHBI, 3aBEPIIAIT OHMOTEOXMMNUYECKUI
KPYTI'OBOPOT BeIeCTB, O0ECIIeUMBAIOT IIPOILECCHI IIO-
YBOOOpPAa30BaHUSA 1 MUTAHNE PACTEHUI, UCIOJIb3YIOTCS
B MUINY W ABJIAITCA MCTOYHUKAMHU JIEKAPCTBEHHBIX
mperaparosB, a, ¢ APYroii CTOPOHBI, BBI3BIBAIOT 00JI€3-
HU YeJIOBeKa, ;KMBOTHLIX M PACTeHHUI, CHHIKAIOT yPO-
JKAMHOCTDh IIOCJIeIHUX, MOeJal0T MHPOAYKTHI ITUTAHUA
HEIPUTOOHBIMU IJIs YIOTpeOseHus (IPOsKIKMU, ILIec-
HeBbIe I'PUOLI MYKOP, PU3OIIYC, IeHUIINJI, aCIePIruLI
U [1Op.), IOPa)KaioT IpeBecHbIe IIOPOAbl (TPYTOBUK,
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OIIEHOK) ¥ TOpeAMeThl KYJIbTYyPbl — KHUTHW, TKAaHWU,
KapTUHBI, KOXKY (APOKIKM).

ITocensisich Ha HEUIPUTOMHBIX AJA JKUBHU APYTUX
OpPraHM3MOB cybOcTpaTax, JUIMIANHUKYA IPUHUMAIOT He-
IIOCPEICTBEHHOE yYacTHe IIPOoIleccax II0UBOOOpasoBa-
Husg. KycTucrhle TUIIANHUKK, HOCAIME COOMpPATE k-
HOe Ha3BaHWE «OJIEHUI MOX», B IIPUPOJE ABIAIOTCA
OCHOBHBIM KOPMOM [IJIsI CEBEPHBIX OJIeHEH B TyHApe.
OHu npuMeHsSIOTCS B mapdiomepHoil (purcarop mJis
IYXOB) U XUMHUUECKOH IIPOMBIILJIEHHOCTH (JIaKkmyc),
MequIuHe (AJA TPUTOTOBJIEHUA CIUBUCTHIX OTBAPOB
¥ KaK CPEeJICTBO OT KAalIllJId) U B SKOJIOTUUECKUX KCCJIe-
IOBaHMAX KaK MHAWKATOP 3arpA3HeHuA aTMochephl.

LlapcTBo pacteHuii

O6Lwas xapaKTepucTKa LapcTea

ITapcTBOo pacrenuii oowemsuuser oxoao 400 Trwic.
BUIOB. XapaKTepHLIMU IIPU3HAKAMM paCTeHU dAB-
JsA10TCA aBTOTPO(HBIA cmocobd mnuranus (doroaBTo-
TPOo(HELII), IIpeodjiafaHMe IIPOIECCOB CHHTe3a Hal
mpoliieccaMy pacliaja, CHJIbHOe pacujieHeHHue TeJa,
MPUKPEIJIeHHBIH CIIOC00 KU3HU U OTKPBITHIN POCT.

B kJjeTkax pacTeHHI eCTh IJIaCTUILI, BaKYyOJH
U IIeJIJII0JI03HbIe KJIETOUHbIE 000J0uKM. VX 3amacHBIM
BEIIECTBOM SBJISAETCA KpaxXMaJl.

B sBaBucumocTu OT HaIWUYUS TKAaHEH W OPraHoB
pacTeHus AeJIAT Ha HUIIIne U BhIcinue. Teso Hu3wux
pacmeruil IPeCcCTaBIeHO IPAKTUUECKU OJUHAKOBBIMU
KJIeTKaMU ¥ Ha3bIBaeTCA CJ0e8UULeM, WIU MAJlJo-
mom. K HMBIIMM pacTeHMSIM OTHOCAT Bomopocau. Te-
JIO 8bLCULUX pacmeHUll pacuJeHeHO HA TKAaHU U opra-
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HBI, 8 UX OPTaHBI OECIIOJIOT0 U TIOJIOBOTO PA3MHOMKEHUA
IIpeACTaBJIeHbl HEe OJHOKJETOUYHBIMU, 8 MHOTOKJIETOY-
HBIMU 00pa30BaHUAMU. B oTiimuue OT }KUBOTHBIX, Te-
JI0 pacTeHUH pacujieHeHO Ha HeDOOJbIIIoe KOJUYeCTBO
opramoB. OHU gOeasTcAa Ha BereTaTUBHLIE W TeHepa-
TUBHBIE. BezemamueHble opza-

Hbl IIOALEPKUBAIOT KU3HeIesd- 3AMOMHM
TEJIBHOCTHL OpraHms3Ma, HO He PacTeHus SBNSIOTCA 06b-
y4acTBYIOT B IIpoOIiecce II0JIOBO- eKTOM HayKun 60TaHuKuU,

TO pas3MHOMKEeHWdA, TOoraa Kak KOTOpas BKJlO4aeT B ce-
zeHepamuéHble 0OP2aAHbL BBITIOJ- f:;gamg“;rﬂ';;oﬁ”ei”ei:g
HAIOT MMEHHO 3Ty (PyHKIHUIO. 1 CUCTEMATUKY PacTeHUI.
K BereratTuBHBIM opraHam OT-

HOCAT KOpeHb u 1mober, a K reHepaTuBHBLIM (y I[BETKO-
BBIX) — IIBETOK, CeMsA U ILJI0J. BBICIIIMU pacTeHUIMU
SABJIAIOTCS CEeMeHHble U CIopoBhklie. DopmMumpoBaHmTe
TKaHell ¥ OpraHoB SBUJIOCH CJEACTBMEM BBIXOZa pac-
TeHUI Ha CYIIy.

TkaHn pacteHuin

TraHu pacTeHUH OeJAT Ha o0pasoBaTeJabHbBIC U IIO0-
CTOSHHBIE.

Ob6pasosamevible, WUIU Mepucmemamuieckue,
MKAHU TIPUHEMAIOT yJyacTHe B IIPOIleccax pocTa pac-
TeHusa. OHU pacHoJIOMKeHBI Ha BepXYIIKax I106eroB
M KOpHEH, B OCHOBAHHUAX MEKIOY3JUi, 00pasyoT
cJa0M KaMOusa Mexay JyOoM W JpeBecHHOIl B crTebJe,
a TakiKe IIOACTHUJIAIOT IPOOKY B OAPEBECHEBIIUX IIO-
boerax. IlocTosHHOE meaeHNe 3TUX KJETOK IIOAIEepPIKI-
BaeT IIPOIlecC HeOTPAHMUYEHHOT0 POCTa PacTeHuii: Bep-
XyIIIeUHbIe 1 BCTABOUYHBIE MEPHCTEMbI 00eCIeunBaIOT
pocT pacTeHuii B AJUHY, a OOKOBBIE — B TOJIIUHY.

IlocmosHHble MKAHU PACTEHUU CHeIualn3upyIoT-
CcAd Ha BLINOJHEHUMN OIPEIeJeHHBIX QYHKIMI, UTO
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oTpaskaeTcs Ha UX cTpoeHuu. K IMOCTOSHHBIM TKAHIM
OTHOCATCSA IIOKPOBHBIE, MeXaHUYECKHEe, IIPOBOAAIILE
U OCHOBHBIE.

IloxkposéHble MKAHU pacTeHUI 3alIUIIAIOT UX OT
HUCTapeHus, MeXaHUUYeCKUX U TePMUUYECKUX IIOBPEK-
IeHUui, MPOHWKHOBEHUS MUK-
POOPraHM3MOB, O00ECIIeYnBAIOT
00MEeH BeIleCTB C OKPYIKaIoIein
cpenoii. K TOKPOBHBIM TKAHAM

Cucremamn MHOFOOGpaBVIe opraHn4yeckoro mmpa

3AMNOMHMU

PacteHuna oTHocATCA
K 3yKapnoTtnyeckmm op-
raHN3MamM — UX KJIETKU

obs3aTenbHO copepxat
AOPO XOTA 6bl Ha oAHOM
M3 3TarnoB pa3BUTUA.

OTHOCATCSA KOMKHUIIA U HPOOKA.
Koxcuuya, unu anudepma, —
5TO OJHOCJIOHAA TKAaHb, JIU-

IMIeHHasa XJiopoiaacTtoB. Koiku-
Ila IIOKPBIBAET JINCTbs, MOJIOALIE II00eru, IIBEeTKU
u maoasl. OHA IPOHM3aHA YCTHUIIAMU U MOXKET HeCTH
pasInuYHbLIe BOJOCKHU U Kese3ku. CBepxy KOMKUIlA II0-
KpbITa KYMUKYJLOU U3 KUPOIOJOOHBIX BeEIleCTB, KO-
TOpas 3aIUIAeT PACTEHUSA OT M30BITOYHOI'O HCIIape-
Hus. s sToro Ke IpeaHasHAueHbBI WM HEKOTOpLIE
BOJIOCKM Ha e€e IIOBePXHOCTH, TOTJa KaK JKeJe3KH’
U JKeJIe3WCThIe BOJIOCKM MOI'YT BBIAEJATH Pa3JIUUHBIC
CeKpeThbl, B TOM YMLCJIe BOLY, COJIN, HEKTap 1 AP.
Yemvuuya — aTo crienuaiin-
Hble oOpasoBaHUsA, Uepe3 Ko-
TOPbIE IPOUCXOAAT HUCIIapeHNte
BOABI — MPAHCRUPAUUSL —
u rasoobmeH. B ycrhuiiax nse
3aMBIKAIOIE KJIETKH OKpPY-
JKAIOT YCTBUUHYIO IIEeJb, IIOJ
HUMH pacioJjiaraercsa cB00O-
Hoe mpocTpaHcTBO (puc. 54).
3aMBIKAIONIEe KJIETKU YCTBHUIL

Puc. 54. Yersuie
B paspese

1 — 3amMbIKarIIas
KJIETKA;
2 — ycThUUHAA IIEJb;

3 — MPOCTPAHCTBO IO
YCTBUIIEM

yarmie BCero MMeloT 0000BM/I-
HyI0 hopmy. BHyTpeHHIE CTEH-
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KM 3aMBIKAIONINX KJETOK YCTBUIL YTOJINEHbI. Kcinm
3aMBIKAOIe KJETKW HAaCBIIIeHbl BOJOM, TO BHYT-
pPEeHHIEe CTeHKU PACTATUBAIOTCA W YCTBUIIE OTKPHIBA-
ercsai. HachilieHIe BOJOM 3aMBIKAIOINUX KJIETOK CBSI-
3aHO C aKTHUBHBIM TPAHCIIOPTOM B HUX HOHOB KaJIUd
U OPYTHUX OCMOTHYECKM aKTHBHLIX BEIIECTB, a TaKiKe
HAKOILJIEHEM PAaCTBOPUMBIX YIJIEBOIOB B IIpoOIlecce
¢doTocuHTE3A.

Kaerku npob6rxu, mponmraHHble KUPOIOZOOHBIM
BeIleCTBOM — Cy0OepMHOM, B OCHOBHOM IIOKPBIBAIOT
oIpeBecHeBIINe moderu. B mpobke, Kak U B KOXKHUIIE,
WMeIOTCA CIleNuaJibHbie 00pasoBaHUS IJs IIPOBETPU-
BaHUA — ueuesuyku. KiaeTku OpoOKU o0pasyroTcs
B pesyJabTaTe OeJeHus IPOOKOBOTO KaMOMs, IIOACTIH-
JIAIOIIEeTo ee.

Mexanuvyeckue mKaHU PaCTeHUU BBIMIOJHAIOT
OIOPHYIO U 3aluTHYO QyHKIuu (puc. 55). K HuM oT-
HOCAT KOJLIEHXUMY M CKJIepeHXumy. Koanenxuma —
9TO JKUBasd MeXaHWUYecKas TKaHb, UMeINas yIJu-
HEeHHBbIE KJETKHW C YTOJNMIEHHBIMHU IeJJII0JO3HBIMU
cregxkamu. OHa XapakTepHa IJis MOJOIBIX, PACTYIIUX
OpraHOB pacTeHuii — crebJeii, JIHUCTLEB, IILJIOJI0OB
u T. 1. CkaepeHxuma — 3TO MepTBasg MeXaHUUYecKas
TKaHb, JKUBOE COMEP:KUMOe KJIETOK KOTOPOIl OTMHUpa-
eT BCJIeICTBUE OJPEBECHEHUS
KJEeTOUHBIX cTeHOK. Ilo cyrnm,
OT KJIETOK CKJIEPEHXUMBI OC-
TAIOTCA TOJBKO YTOJIIEeHHBIE
W OIpeBEeCcHEeBINNE KJETOUHLIE
CTeHKU, UTO KaK HEJb3sd JIyU-
IIIe CIIOCOOCTBYeT BBIIOJIHE-
HUI0O MMH COOTBETCTBYIOIIIUX

Gysxnouii. KoeTKm MexXaHH-  Pyc. 55. Mexanmueckas
YeCcKOI TKaHW 4dYalle BCero TKaHb
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BBITAHYTHI B JJANHY W HA3BIBAIOTCS 80JI0KHamu. OHU
COIIPOBOJKIAIOT KJIETKMW MIPOBOMAIIEN TKAaHU B COCTA-
Be Jy06a m apeBecuHbl. OOUMHOUYHBIE MU COOpPaHHBIE
B TPYIILI KAMEHUCMble KJeMKU CKIEPEHXNMEI OKPY-
TJION MM 3Be3a4aToi (hopMbl OOHAPYKUBAIOTCS B He-
3peJIbIX IIJIofaX TPYIIN, OOAPBIIIHUKA UM PAOUHEI,
B JIUCTHAX KYBIIMHKU U Yasd.

IlIo nposodsweii mixaHu OCYIECTBJISIETCA TpPAaHC-
IIOPT BelllecTB MO Teay pacTeumsa. CyIrecTByer aBa
BUOa IPOBOAAIIEN TKaHW: Kcujgema u (puaosma. B co-
CTaB KCUJleMbl, NI OpeGecuHdvl, BXOMAT ITPOBOAAIINE
9JIeMEHTBI, MeXaHuuecKue BO-
JIOKHA U KJIETKW OCHOBHOM TKa-
Hu (puc. 56). KuBoe comep-
JKUMOEe KJIETOK TPOBOIAIINX
3JIEMEHTOB KCHJIEMBI — COCY-
0o m mpaxeud — pPaHO OTMU-
paer, OT HUX OCTAIOTCA TOJb-
KO OJpeBecHEeBINIe KJIETOUHBIE
CTEeHKHU, KaK W B CKJIEPEHXUME.
DyHKIMEH KCUJIeMbl ABJIAETCH
BOCXOIAINUI TPAHCIIOPT BOIbI
Y PacTBOPEHHBIX B Hell MuHe-
PaJbHBIX COJIEM OT KOPHA K IIO-
b6ery. Ilo3gHee OHA BBITIOJTHSET
MeXaHMYeCKYI0 (PyHKIIUIO.

Dnosma, nau ayd, TaKKe
SABJIAETCS CJIOKHOM TKaHBIO, ITOCKOJBKY oOOpasoBaHa
MIPOBOAAIIUMU dJIeMEeHTaMU, MeXaHUUYeCKUMU BOJIOK-
HaMM M KJEeTKaMM OCHOBHOU TKaHU. KJIeTKu IIpoBO-
IAITUX BJIEMEHTOB — CUMOBUOHbLLX MPYOOK — KU-
Bble, OJJHAKO B HUX HCUE3al0T fAapa, a IUTOIJasdMa
CMEIIINBAETCA C KJETOUHBIM COKOM MIJIA OO0JIerueHus
TpaHcmopTa BelecTB (puc. 57). Kierkm pacmosara-
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Puc. 56. IIpoBoasaiue
9JIEMEHTHI KCHUJIEMBI
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IoTcA OHA HAaJ APYroi, KJIETOUHBIe CTeHKU MEXIY
HUMHJ MMET MHOTOUHCJEeHHBbIE OTBEPCTUA, UTO JeJjia-
eT UX MOXO0XKUMU Ha CUTO, M3-3a YeTro KJEeTKU Ha3bIBa-
T cumosudubvimu. Ilo drosme
TPaHCIIOPTUPYIOTCA BOTa WM pac-
TBOPEHHBIE B HEell OpraHnyecKue
BelllecTBa W3 HAaA3eMHOM YacTH
pacTteHus B KOPEHb U APyTHUe Op-
radbl PacTeHUS.

OcHo6HAsL MKAHb HE TOJBKO
3aIIOJIHAET IMPOMEKYTKU Mexkngy Puc. 57. Curosuamas
IPYTUMHU TKAHAMMT, HO U BBIIOJI- ferka
HSEeT MUTATEJbHYIO, BHIIEJINTEIbHYIO U Apyrue (QyHK-
nuu. IluraTenbHyio (YHKIINIO BBIIOJHSIIOT (DOTOCHH-
Te3UPYyIOIe U 3amacammiue KJeTKU. boJabliei
YacThIO 3TO NAPEHXUMHblEe KIJIETKU, TO €CThb OHU UMe-
IOT TOYTH OJMHAKOBBIE JIMHEeHHBIE pasMepbl: IJIUHY,
mupuHy u BeIicOTy (puc. 58). OcHOBHBIE TKAHU pac-
TMOJIOKEHBI B JIMCTHAX, MOJOIBIX CTEe0JAX, IJIOoJAX,
ceMeHax M IPYyTUX 3alacarlnx opraHax. BrelgeneHue
OCYIIECTBJIAIOT Pa3HOOOpa3Hble BOJOCKH, KeJIe3KU,
HEeKTAapHUKU, CMOJIAHbBIE X0Abl U BMecTuuIia. Ocoboe
MECTO Cpeay OCHOBHBIX TKaHe! NPUHAIJIEKUT MJIEeU-
HUKaM, B KJIETOUHOM COKe KOTOPBIX HaKAallJIXBaIOT-
cAd KayuyyK, I'yTTa W JIpyTrue
BelecTBa. ¥ BOIHBIX pac-
TeHU BO3MOXKHO paspacra-
HUE MEXKKJIETHUKOB OCHOB-
HOM TKAaHHU, BCJIEACTBUE UETO0
00pas3yioTcs KPYIHBIE II0JIO-
CTH, C TOMOIIBIO KOTOPBIX
OCYIIIECTBJISIETCS ITPOBETPU-
BaHUe. Puc. 58. OcHoBHaA TKaHb
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KopeHb

9TO MOA3eMHBINI BereTaTUBHBIN OpPraH, BBIIOJJIHSIIO-
Ui QYHKIUY IIOYBEHHOTO NMUTAHUSA, 3aKPEelIeHUsd
pacTeHus B II0YBEe, TPAHCIIOPTA U 3allacaHUs BEIecCTB,
a TaK:Ke BereTaTUBHOTO PA3MHOMKEHUS.

Kopenp mMeeT ueThIpe 30HBI: POCTA, BCACBIBAHUA,
IPOBeIeHUA M KOPHEBOU uexJuK. KopHesoil uexsuk
3aIuIIaeT KJIETKU 30HBI POCTa OT IIOBPEXKIEHUA U 00-
JeryaeT IPOABUIKEHNE KOPHA CPeIUu TBEPABIX UACTHUIIL
mouBbl. OH IIpeACTaBJeH KPYHOHBIMU KJIETKAMU, CIIO-
COOHBIMHU CO BPeMeHeM OCJIU3HATLCSI U OTMUPATh, UTO
o0JieruaeT pocT KOPHHA.

30Ha pocma COCTOUT U3 KJIETOK, CIIOCOOHBIX K Je-
JeHuio. YacTh M3 HUX MOCJIE MeJIeHUsS YBeJIUUNBAETCSA
B pasMepax B pe3yJbTaTe PACTIKEeHUA W HaAUMHAET
BBITIOJIHATL HOpucymime uM (QGyHKIuu. WHOrma 30HY
pocTa moApasAessaioT Ha ABe 30HBI: 0eJeHUs U pacms-
HCeHUS.

B 30omne 6cacvisanua pacmnosoKeHbl KJIETKU KOPHe-
BBIX BOJIOCKOB, BBIIOJIHAMOIINE (DYHKIINIO BCAChIBAHUSA
BOJOBI ¥ MUHEPAJbHBIX Be-
mrectB. KiaeTKu KOpHEBBIX
BOJIOCKOB JKHUBYT HEIOJITO,
caymuBadchk uepe3d 7—10
IHeli mocje 00pas3oBaHUM.

B 30ne nposedenus, nin
00K08bLX KOpHell, BellecTBa
TPAHCIOPTUPYIOTCSI U3 KOp-
HA B IIo0er, a TakKKe IIPO-
Puc. 59. Ilonepeunsrit cpes  NCXOAUT BETBJIEHHE KOPHI,

KOpHA ABYNOJNLHOTO pac- TO ecTh oOpasoBaHue OOKO-
TR BBbIX KOPHEIi, 4TO CIIOCOOCTBY-

1 — moKpoBHAsA TKaHb;
9 _ meppmumas Kopa eT 3aKpelJIeHWI0 pacTeHU
3 — IEeHTPATLHBIN ITUINHID B IIO4YBeE. RpOMe TOTrO, B JaH-
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HOII 30HE BOBMOYKHO 3allacaHMe BEIeCTB U 3aKJIalbI-
BaHUeE IIOYEK, C IIOMOIIbI0 KOTOPBIX MOJKET IIPOMCXO-
INTH BETeTATUBHOE Pa3MHOKEHUE.

Ha momepeuHoM cpese B 30He BCachbIBaHUA KOPHA
BUIHBLI ITIOKPOBHAA TKAaHb, MEPBUYHAA KOpa W IIEHT-
panbublil nuaueAp (puc. 59). IlokpoBHasS TKaHbL BHI-
MMOJIHSET He TOJbKO 3aIMUTHYI0 GYHKIINIO, HO U (PYHK-
IIUI0 BCACBIBAHUA, TAK KaK OHA IIPEACTaBJIAET COOOM
BOJIOCKOHOCHBIN cjoii. IlepBruHasa Kopa KOpHS JoCTa-
TOYHO MOIITHAS, B HEW MOKET IPOUCXOAUTH 3aIlacaHnme
MUTATEeJILHBIX BEIEeCTB, Yepe3 Hee OCYIIEeCTBJSAETCA
TPAHCHOPT BOABI M PACTBOPEHHBIX B HEll MUHEpPaJb-
HBIX BEIEeCTB K IeHTPaJbHOMY IUINHAPY. IleHTpass-
HBIA IUJIUHIP COAEPKUT IIPOBOAAINNE TKAHU, II0
KOTOPBIM ITPOMCXONUT TPAHCIOPT BEIeCTB U3 KOPHA
B mober u u3 mobera B KOPEHb.

Kopuesbie cucrembl. COBOKYIIHOCThL KOpPHEIH pac-
TeHUsa 00pasyeT KopHegyio cucmemy. B Hell BHIIEIAIOT
TJIaBHBIN, IPUAATOUHBLIE 1 OOKOBBIe KOPHU. I 1a8HbLiL
KOpeHb Pa3BUBAETCA W3 3aPOMBIIIEBOTO KOpPEIKa ce-
MeHHU, TOTAA Kak npudamoyHvie KOPHU OTPACTAIOT OT
Haa3eMHOU yactu pactenusd (puc. 60). Boxosgbie KopHU
dopMupyoTCa Kak Ha IJIAaBHOM, TakK
W Ha IPUIATOYHBIX KOPHAX. B Tex
ciayJyasix, KOr[a IJIaBHBIA KOPeHb BBI-
paskeH, Kak y OOyBaHUMKA, T'OBOPAT
O CmMepiHHeBoll KOPHeBOl cucmeme,
a KOoTZa OH TepAeTcA Cpeau IIPUAA-
TOYHBIX, KaK y IIIIIEHUIIbI, TO TaKas
KODHeBasg CHUCTeMa Hal3bIBaeTcd MOU-
Kosamoil (puc. 61, c. 182). IlepBaa Puc. 60. IIpaga-
xXapakTepHa AJA ABYAOJbHBIX pacTe- TOUHBIE KODHI
HUH, a BTOpad — OJIA OJHOJOJbHBIX. maHzaHyca
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Hna dopmMupoBanua Oojiee MOIITHON KOPHEBOH
CHUCTEMBbI B PACTE€HHUEBOACTBE MCIIOJIB3YIOT KaK MMWHM-

Puc. 61. Crpoenue
KOPHEBBIX CHUCTEM
(a — crep:KHeBad;
0 — MOuYKoBaTas):
1 — riaBHBIN KOpPEHB;
2 — OOKOBBIE KOPHIU;
3 — IpUAATOYHBIN
KOpEeHb

2

MyM JBa IpueMa: MUKUPOBaHUE
U OKyUYHBaHUeE.

Bunousmenenusa kopasa. Bu-
ITOU3MEHEeHUAMU KOPHA SIBJIA-
IOTCSI KOPHEIJIOAbI, KOPHEBEIE
KJIYyOH!, KOPHU-IPUCOCKU, IIe-
IJIAIONTNECS, TbIXaTeJIbHbIE, BO3-
IYIIHBIE, OMIOPHBIE, XOIYJIbHbIE,
COKpaTuTeJIbHbIE KOPHU W KOP-
HEeBbIE€ OTIIPBICKMU.

Kopnenanodv. m KopHegvle
KAYOHU BBINOJHAIOT 3alaca-
IOIMYI0 (PYHKIUIO U (PYHKIIUIO
BETETATUBHOTO Pa3MHOKEHU,

KaK Yy MOPKOBH, peauca, peIbKu, reOpruHa, TOIUHAM-
O0ypa u cBeKJIbl. KOpHU-NPpUCOCKU CTIOCOOCTBYIOT 3aKpe-
IJIEHUIO PAaCTeHUA B TeJie PACTEHUSI-X03ANHA, a TaKKe
IIOTVIOIIIEHUIO IINTATEeJbHBIX BEIIlECTB M3 OPIraHM3Ma

3ANOMHMU

KopHennopn npepcrasna-
eT co6oi YyTONWEHHbIN
NpPUAATOUYHbIN KOPEHb,
B 06pa3oBaHu KOTOPOro
yyacTByeT Tak>Ke HUXHAA
yacTb cTebnA.

xo3auHa. OHu XapaKTepHBI I
oMeJbl 0eJioi, IIeTpoBa KpecTa,
MOBUJINKY U 3apasuxu. Ilenas-
owuecs KOPHU 3aKPeIIdaioT
pacTeHUe Ha OIoOpe, HapUMep
y maiomia m BuHOrpaza. ot
xamenvHble KOPHU TIPUCYITHA
pacTeHuAM, IIPOU3PACTAIOIIUM

B Upe3MEepHO YBJIA)KHEHHOU MOUBEe, OHUW IIOMOTAIOT
pacTeHuAM B OOeCIeUeHMU KHCJIOPOAOM [JIs IbIXa-
Husg. B wacTHOCTH, 0€3 HMX HEe 000UTHCH OOJOTHOMY
KWUIIapUCy W aBUIIeHHUU. Bo3dyulHble KOPHU TMEIOTCA
Y PaCcTeHUMN-3InU(PUTOB, ¢ UX IIOMOII[LI0O OHH IIOTJIOIIA-

IOT BOAY MPSAMO W3 BO3IyXa,

KaK MHOTUE OPXWUIEH.
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OnopHvle KOpHU He NAIOT OIIYCTUTHCA HA 3eMJI0 BET-
BSAM pPaCTEeHUI ¢ OYEeHb Pa3BECUCTHIMU KPOHAMU, KaK
y uHAuICKOro pukyca OaHbsiHA, a X00YJlbHble KODHU
HOINePsKMBAIOT TEJO PacTeHuil Ha 3bIOKON IIouBe, Ha-
IpUMepP B MAaHTDPOBBIX 3apOCJAAX B MPUJIUBHOUN 30HE
y pusopopsi. CoxpamumeJsibHble KOPHU BTIATHUBAIOT
TOUKY POCTa PACTEHUA B HOYBY IIPU HEOJIATOTIPUAT-
HBIX YCJIOBUAX, KaK y ogyBaHumKa. CyIIiecTBYIOT TaK-
JKe KODPHU, BBIMOJHAINNE (QYHKIIAIO BEreTaTUBHOTO
Pa3MHOKEHUS, KaK KOPHEBbIE OTIIPHICKU CUPEHMN.

Kopuessie cum0u03b1. KopHU pacTeHuii 00pasyoT
CcMOMO3LI ¢ TPpubaMu 1 DaKTePUAMH.

CuM0M03 KOpHEH pacTeHHs ¢ rpubaMu Has3bIBAIOT
MUKOPUS3OLL.

Kopau Tak:ke crmocoOHBI (hOpMUPOBATHL CUMOMO3EI
C a30T(PUKCUPYIOIINUMEU OAKTEePUAMH. ITU OaKTepuu
Ha3bIBAIOT TaKiKe KJAYOeHbKO8bLMU, TOCKOJBKY OHU
BBIBLIBAIOT paspacTaHue TKa-
Hell KOopHs OOOOBBIX U HEKO- 3ANOMHHU
TOPBIX APYIUX PACTEHUH, UTO pnbHble rndbl, onnera-
IOPUBOIUT K 06pa30OBAHUIO CBO- ::;memzﬂc;:f;ﬁiii;
eoOpasHBIX KJIyOeHbKOB. Kiy- BLIMONHALT YHKLMM
OeHbKOBBIE OaxkTepuu QPUKCHU- KOPHEBbIX BOJTOCKOB.
DYIOT a30T BO3AyXa M IIEPEBO-
IAT er0 B HOCTYIHYIO IJisl pacTeHus (Gopmy — HUTpa-
Thl. B3amen pacTeHme obeclieunBaeT KJIYOEHBKOBBIE
0axkTepmy OPraHNYECKUMU BEIeCTBAMMU.

Mo6er

ITO HAA3eMHBIN OpraH PACTEeHUS, BLITOJJHAIONNI
dyHKIUio Bo3aymiHoro nutanus. OH oOpasoBaH cTe-
6JieM, JUCTbIMU W IMOUKAMMU.
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IlIoGer oramuaercsa HaJIWYMeM MHOTOUYUCJIEHHBIX
MMOBTOPSIOIIUXCS CErMEHTOB: MECTO IIPUKPEIJIeHUs
JucTa K mo0ery HasbIBaeTCA Y3J0M, & yJ4aCTOK Immobera
MEXKIY y3JIaMU — MeH00y3aUeM.

Eciu Mexmoysans HacTOJIbKO HEBEJIUKN, YTO Ka-
JKeTcs, OYATO JUCTBS BBIXOAAT OYKBAJBHO W3 OJHOI
TOUKM, TO TaKON II00er HAa3bIBAIOT YKOPOULEHHbLM.
OHu xapaKTepHBI OJsS BUIIHKA W COCHBI. PacTenus
C eIUHCTBEHHBIM TaKMUM I106eToM, HAIIpUMeEp OJyBaH-
YUK W TOJOPOKHUK, HA3LIBAIOT po3emouHuiMu. Bce
ocTaJbHBIE TO0OETH, ¥ KOTOPBIX Y3JIbI JOCTATOUHO yaAa-
JIEHBI JPYT OT Jpyra, Ha3bIBAIOTCA YOJLUHEHHbLMU.

Ilopagok pasMellieHns JUCTHEB Ha cTe0Je Ha3bIBa-
0T aucmopacnoaoxcenuem (puc. 62). Beimenaror Tpu
OCHOBHBIX THUIIA JIICTOPACIOJIOKEHUA: OUepeaHoe, Cy-
MPOTUBHOE W MyTOoBUYaToe. EcC/u JUCT B y3Jie TOJBKO
OIWH, TO TOBOPAT 00 OuepedHOM JIMCTOPACIIOJIOMKEHUN
(BumuA, a6nouda). Ecaum nx gBa — 8TO cynpomugHoe
JUCTOPACIIOJOKeHNe (CUpPeHb), a ecJIu UX TPU u 0o-
Jiee, TO 9TO MYMo8uamoe JIUCTOPaCIoJIoKeHre (BeTpe-
HUIa, OJIEaHID).

Puc. 62. JIucropacmooJioxkeHnue:
a — ouepenHoe; 6 — CYIIPOTUBHOE; 8 — MYTOBYATOE
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B 3aBucumocTH OT PACIIONIOMKEHNA B IIPOCTPAHCTBE
BBIAEJIAIOT IIPAMOCTOAYNE, HAKJOHEHHLIE, Jexkauue,
IMOJI3y4une, IEILIAION[Necs, BLIOI[MeCd M CBUCAIOIINE
moberu.

Eciu ma mobere mmeroTcs I[BEeTKM, INJIOAbI WJIN
WHbIe MeHepaTUBHBbIE OPraHbl, er0 Ha3bIBAIOT 2eHepd-
MUBHbLM, B TIPOTUBHOM CJIyUae — Be2emamuéHbLM.

IToGeru, cTebam KOTOPBHIX BCETZA OCTAIOTCA MOKPHI-
TBIMU KOJKUIIEH, HAa3bIBAIOT Heo0pe8ecHe8anuwumu,
eCJIN JKe KOXKUIla CMEeHseTCs IIPOOKOI TONBKO B HUMK-
Hell YacTH DacTeHUsd, TO 3TO NoLYyodpesecHesarwuil
mober. B Tex ciayuaax, Korma crebesib CIOCOOEH IIO-
KPBIBATLCA IIPOOKOM 0 caMOil BEPXYIIKHU, TOBOPAT 00
odpesecHesawuiem mobere.

JKuszneunsie ¢opmbl pacrenuii. IIo cremenu oape-
BECHEHUS IT00eT0B U HPOJOJIKUTENIbHOCTH WX JKUBHU
y pacTeHUil BBIJEJIAIOT TPU OCHOBHBLIE KU3HEHHBIE
¢dopMBI: IpeBecHbIe, KYCTAPHUKOBBIE U TPABIHUCTHIE.

Mouka

910 opraH mobera, obecIeunBAOINUI eTro HapacTa-
HUe B AJUHY 1 BeTBJeHUe. [IouKy comep)kar 3aYaToK
mobera, TPUKPBITHIHA NOYeYHbLLMU
yewyamu. SadaTOUHBI moOer
MOXKEeT OBbITh BETreTaTHUBHBIM WJIU
reHepaTuBHLIM, B COOTBETCTBUU
C UeM PasInudaioT 8ezemamuéHbLe
U 2eHepamuéHble, WIN UBemou-
Hble, nouku (puc. 63). 'erepaTus-
Hble IIOYKM OOBIUYHO 00Jiee KPYII-
HBIe W OKPYIJble, B CPABHEHUU g
C BEreTATUBHBIMM U YAaIlle PAC-  Pyec. 63. Pacmomome-
oJarailoTcs Ha KOHIIaX I00EroB.  Hue Mouex Ha mobere
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B saBucmMocTH OT pacHoJIOKeHHus Ha robere Iod-
KU JeJAT Ha gepxyuledHble U 00Ko06ble. Bokogble TIOU-
KU, PACIIOJIO}KEeHHbIe B I1a3yXax JINCTheB, HAa3bIBAIOT-
cs na3yuwHsvlMu, a pa3dpPOCaHHBIE BHE IIa3yX IIOYKU
OTHOCAT K npudamounvim. Ilpu pacmyckanum Bepxy-
IIeYHLIX IIOYEeK ITo0er pacteT B AJUHY, TOTAa KaK pas-
BUTHE OOKOBBIX IIOYEK IPUBOAUT K €ro BETBJIEHUIO.
IIpugaTouHble NOYKM, KAaK MIPABUJIO, PACIIyCKAIOTCH
IIPU IIOBPEXKIACHHNM WMJINM HAPYII€HHNM POCTa BBIIIIEJIE-
JKAIUX II0YeK.

Crebenb

9To oceBas YacThb mobera, KOTOpas BBIHOCHUT JIH-
CTbsI K CBeTY, MOIIeP:KMBaeT TeHepaTHWBHBIE oOpra-
HBI, OCYIIECTBJISIET TPAHCIOPT BEIIIECTB OT OTHUX
OpTaHOB K JIPYTUM, MOXKET BBIMIOJHATEL 3aIlacalollylo
GYHKIUIO 1 (DYHKIIUIO BETeTATUBHOTO PAa3MHOKEHUS.
Buyrpennee crpoenue crebas. CHapy:Ku crebesab
MMOKPBIT MOKPOBHOI TKAaHBIO, IO KOTOPOI pacmoJjiara-
IOTCA TepBUYHAA KOpa U IIeH-
3ANOMHM TPAJbHBIN HUJINHIP C Cepalie-
HesaBucumo ot Gopmbl BUHOM, UTO He XapaKTepHO AJIA
¥ TONWWHbI nobera, ero  poppg Y TpaBAHUCTHEIX pacTe-
SIS CUEnE HUH ITOKPOBHAS TKAHL B Teue-
nmnmeetT eAUHbIN MaaH .
y BCex pacTeHuit. HUe Bcell )KM3HU IIpeacTaBIeHa
KOMKHUIeH, Torga Kak y ojpe-
BECHEBAIOIIIX OHA CO BpEMEHEM 3aMeHsSeTCA IPOOKOI.
IlepBuunasa Kopa HeceT KJETKM OCHOBHOU M MeXa-
HUYECKON TKAaHU, KOTOPHIE BBHINOJHAIOT 3aIUTHYIO,
3aracaloniyio 1 (OOTOCUHTETUYECKYIO (DYHKIIUH.
HenTpanbHbIll MUINHAD COAEPIKUT AYO, nam (Hios-
My, U Ope6ecuny, NJIU KCUJIEMY, a TaKyKe CepAIleBU-
Hy. Mexny npeBecuHO! U JyOOM y NBYAOJBHBIX pac-
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TeHHUII pacliojlaraeTcs IIPOCTIOHKa KaMOmsa, KOTOPBIH
OTKJIaILIBAIOT HOBBIE KJETKU dTUX TKaHeH, Torma Kak
Y ONHONOJBHBIX UX HET.

IpeBecuny u gy0 B HaOpaBJIEHUU OT CEPIAIIEBUHBI
K TepBUYHON KOpe NPOHUBBLIBAIOT TAMKU OCHOBHOU
TKaHU — CcepOye6UHHbLe LYUU, UMEIOIe PAa3INUHYIO
mupuny. Ilo HHUM OCyIecTBIseTCS paauaJbHbBIN
TPAHCIOPT BEIECTB.

B saBumcuMoOCTM OT pACHOIOMKEHUS ITPOBOASAIIIX
TKaHe#d B IeHTPAJbHOM ITUJIMHAPE BBLIAEJNAIOT IBa THU-
ma CTPOeHWs cTebJA: MYyYKOBoe M HellyukKoBoe. [Ipm
NnYyuKo60M CTPOEHUM KcuiaemMa u (GosMa CcOOpaHbI
B OT[JIeJIBHBIE TSAXKU — NPoodauiue nyiKu, IPOHUSHI-
BamoIue credesb, YTO XapaKTepHOo AJA MHOTUX TPaBs-
HUCTBIX PaACTeHUMH.

Ia mpeBecHBIX UM HEKOTOPHIX TPaBAHUCTHIX pac-
TEeHUl XapaKTepPeH HenyuKo8bvlil TUII CTPOEeHUA cTed-
Js1, TPU KOTOPOM [OpeBecu-
Ha u Jy0 3aKJagbIBalOTCS
CILJIOIITHBIMMU KOJbITAMHU, IIPU-
yeM JpeBecHHa pacloJjara-
ercsa Onamike K IEHTPY CTeO-
a5, yeM Jy0, a MeXIy HUMHI
HaxOOUTCSA KOJIBIIO KaMOus
(puc. 64). Exerommo or-
KJIagbIBaeTCsd HOBOE KOJb-
II0 JOpPeBEeCcHHBI, BCJEACTBUE
1ero Ha HOHepeqHOjVI Cpe3e PEeHHEero CTPOEeHUA BETKU
IPEeBECHBIX PACTEHUUN BUIHBI R
200uuHble KOLbYA, TO KO- 1 _ ppodra;

TOPBLIM MOXKHO MOIACUNUTATH 2 — IepBUYHAA KOpPa;
MPUOIUBUTENbHBINI  BO3pacCT i:fczgl S
pacrerusa. Ilo HUM MOMKHO 5 _  hegecuma;
TaKKe y3HaTh, KaKue yCJ0- 6 — cepaieBuHa

Puc. 64. Cxema BHYT-
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BusA OBLIM Ha ILIaHeTe Oojiee-MeHee IIPOJOIKUTEIIhb-
HOe BpeMs Hazal: 6oJiee MIMPOKIUE TOAUUHBLIE KOJLIIA
CBHUIETEJLCTBYIOT O OJIATOIIPUATHBIX YCJIOBUAX, a 00-
Jee y3KHe — O 3acyxaxX, 3aMOpPO3Kax U T. J.

B menTpe crebis pacroJsiaraeTcs CepAlleBUHA,
IpeacTaBIeHHAsA OCHOBHOHM TKaHbio. OHA BBIIOJIHSET
3aIacamIy0 U BbIJEIUTEJIbHYI0 QYHKITHAHN.

Jnct

ITo OOKOBasg dYacThb I100era, OCYII[ECTBJISIOIIASA
(bYHKIINIO BO3AYIITHOTO ITUTAHUA.

ITomumo 3TOTO, OH TaK:Ke OCYIIECTBJISIET Taso00-
MeH C OKpYy:Kalolllell cpemoil uepes3 YCThUIIA, B TOM
YurcJie TPAHCIIUPAIINIO, MOKET CJIYIKUTH 3aIacaroluM
OpTraHoM ¥ OPraHOM BereTaTUBHOTO PAa3MHOMKEHUS.

Mopdoaorusa maucra. JIuct cocTouT M3 JUCTOBOU
IJIACTUHKU, UepellKa, OCHOBAHUSA JIMUCTA U IIPUJIUCT-
HUKOB U TPUKPEILIsIeTcs
B y3Jie CBOMM OCHOBaHUEM
K creburo (puc. 65). Ocro-
8aHUe Jucma — 3TO pac-
IIUpeHune uYeperika, KOTO-
poe MoO:KeT paspacTaTbCA
1 00pas30BLIBATL B8./A2AJU-
uie, OXBaTBIBAIOIIlee CTe-
0esib, KaK y JINCTHEB 3Ja-
KoB. IIpu sToM Biarajuiie
3aIluIllaeT IIOYKW U JJIU-
TeJIbHO pAacTyIliie OCHOBA-

Puc. 65. CTpOGHI/Ie JIUCTAa: HUA Meﬁcuoy:},ﬂnﬁ.
1 — snumcToBas NMJIACTUHKA; qepew(m CAYKUT IS
2 — UepeIrox;
8 — OCHOBaHWe JHCTA; coeagnHeHud JucrTa Co crebd-
4 — TPUIUCTHUK aeMm. Jlucroba JEeJATCA Ha
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YepemKoBble U cugaumne. Eciu JuCT MMeeT UepelrnoK,
OH HAa3BIBAETCA YepeulKo8vlM, €CJIU TaKOBO OTCYT-
CTBYeT — CuOladuM.

ITpunucmuuku — 9TO IMapHbIe OOKOBBIE BBIPOCTHI
mo 6oxkaM ocHoBaHUA JiucTa. OOBIYHO OHU PA3BUBAIOT-
csA paHbIlle JIMCTOBOM MJIACTUHKU W 3aIUIIAIOT MOJIO-
IO¥ JIMCT, a 3aTeM OIIaJaloT.

Jlucmosas naacmuHkKa — 3TO pacIIupeHHas
mJIocKas HauboJiee BasKHAs YaCTh JIMCTA, B KOTOPOM
Y OPOUCXOTUT (POTOCUHTES.

B BaBumcmmocTH OT KoJsiMmuecTBa JIMCTOBBIX ILiAa-
CTHHOK PA3JIUYAIOT NPOCTHIE U CJOMKHBIE JUCThI.
Y npocmuvix TUCTHEB JUCTOBAA ILIACTHHKA Ha Ueperl-
Ke TOJIbKO OIHA, W OHA OlaJaeT BMecCTe C HUM, TOT-
Ia Kak Ha CJAONCHOM JIUCTE PasMeIllaeTcs HeCKOJbKO
JUCTOBBIX ILJIACTUHOK, KaKIad 13 KOTOPBIX MOMKET
omagaTh caMocToATeabHO. CIIOKHBIE JUCThS KJACCHU-
(GUIUPYIOT IO KOJIUUYECTBY U PA3MEIIEHUIO JIMCTOBBIX
MJIACTUHOK.

®@opMBbI JMCTOBBLIX IIJIACTUHOK: UIJIOBUIHBIE, JIAH-
IeTHbIE, CTPEJIOBUAHbIE, KOIbEeBUIHEIE, IIIUTOBUIHEIE,
cepAlleBUIHbIE, MOYKOBUIHLIE, SANIEBUIHBIEC, OBAJIb-
HBIe U T. A. JImcToBas IJIaCTUHKA MOYKET OBITH IIeJIb-
HOU iy pacuyieHeHHOMH. Ilo cTenneHn pacueHEeHHOCTH
BBIZIEJIAIOT JIOTIACTHBIE, pasfejbHble W PacCeueHHBIEe
JucThs. JImcToBOII Kpailli TaK)Ke He Bcerga OBIBaeT
POBHBIM, dYallle OH IHJIbYATHINA, 3yO0UaThHIN, BbleMYa-
THIA U T. 1.

JIueTba pasauyaloTCa W IO XapaKTepy IPOXOoKIe-
HUSA IPOBOLAIINX IYYKOB, UJIU JKIJIOK — MUJLKOBA-
Huto. OCHOBHBIMU THUIAMH KUJIKOBAHUA SBJIAIOTCS
nmapaJiiesibHOoe, Uiau 0yzo080e, u cemuamoe (IEPUCTO-
ceTuaToe W majbuaro-cetruaroe) (puc. 66). OHU MMeloT
CyIlleCTBEHHOE 3HaueHWe B OIpeAeieHUUu IIPUHAT-

187

25



BS

Cucremamn MHOFOOGpaBVIe opraHn4yeckoro mmpa

JEeXKXHOCTH PAaCTeHHiI K KJjaccaM IIOKPBITOCEMEHHBIX
(IBYIOJMBHBIX U OTHOOOJNBHBIX).

Buyrpennee crpoenue aumcra. CHapy:Ku JIUCT IIO-
KPBIT KOXKHUIIEH, CHAOKeHHOH YCThUIIAMU 1 MOKPBITOH

Puc. 66. JKuixkosanue

JINCTHEB:

a — ceTdaroe;
0 — mapaJiiaebHOe

=
M)
12

s

O

i
, ’O}q

Puc. 67. Bayrpenuee
CTpOEHUE JINCTA:
1 — KowxuILa;
2 — yCThUIlE;
3 — croJsiduaTbie KJIETKH;
4 — ry0uaTble KJIEeTKU;
5 — MEXKJIETHUKU;
6 — KuJIKa

KyTtukyaoii. Toamimua Ko-
JKUIIbI 1 IIOKPBIBAIOIEH ee
KYTUKYJBI, (GopMa 3aMBbl-
KamoIMuX KJETOK YCTHUII,
WX PACIOJIOKeHUe Ha Ju-
cTe, a TaK:Ke HaJume pas-
JUYHBIX BOJIOCKOB, JKeJe-
30K U T. JI. 3aBUCUT OT BUAA
pacTeHuMda U YCJOBUHN ero
npouspacrauua (puc. 67).

Msakors samcra mnpen-
CcTaBJIeHA OCHOBHOI TKAHBIO,
BBITIOJIHAONIE (PYHKIIUIO
¢dorocunTesa. DBoabmmuH-
CTBO PacTeHWII MMeEIOT IBe
Pa3HOBUJIHOCTU STOU TKa-
HU — CTOJIOUATyi0 U Ty0-
yaryw. Cmoabuamas, nin
naaucadnas, napeHxuma
pacmojo:xeHa B 1—2 pa-
Ia IION BepXHel KOMKUuIlen
JUCTa, COAEPIKUT MHOTO
XJIOPOTJIACTOB U OCYIIIECT-
BIdeT (QPYHKOHUIO (QOTo-
cuHTesda. I'youamas, nuiu
pvixaas, napenxuma 00-
pasyerT HHUMKHIOIO YacTb
JUCTA W HuMeeT OOJIbIINe
mexxkkaerunuku. Oma obec-
meuynBaeT He TOJBKO (POTO-
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CHUHTE3, HO M ra3000MeH B JINCTE, B TOM UMCJIE IPO-
mecc Tpaucnupanuu. IIo Hell TaKKe OCYILEeCTBJIAETCS
TPAHCIIOPT BEIeCTB W3 MaJNCASHON IapeHXMMbI.

ITaperxuma mnDpoHM3aHa MIPOBOSAINMMU IIYUKA-
MU — JMCUJKAMU, KOTOPBIE BBIMOJHAIT KaK IIPOBO-
OAIIYI0, TAK 1 OIMOPHYI0 (DYHKIIWH.

Y MHOrmX pacTeHHuil MOXXHO HAOJ0IaTh 8udousme-
HeHus Jucma, O0YCJIOBJIEHHBIE BBINMOJHAEMBIMU HNMHI
dyurmuamMu. K HEM OTHOCATCA KOJIOUKH KaKTyca,
YCHUKHN IOpoXa, MSCHUCTBIE JUCTbA CYKKYJIEHTOB, JIOB-
ype JIUCThS KYBIIMHOYHUKOB U IP.

BuaounsmeHeHuA nobera

BugousmeHeHUAM IIOABEPKEHBI HE TOJNBKO JIUCThS
u crebam, HO U moberu B IejoM. K HUM OTHOCATCS
KOPHEBUINA, KJIYOHHU, JYKOBUIILI, CTOJIOHBI, KOJIOUKI
OOAPBIIIHIKA, YCUKN ThIKBEHHBIX, KOUAHBI KAIlyCThI
U Ja’Ke COI[BeTH.

KopHnesuuie — 9TO BUAOM3MEHEHHBIN II00ET, BBI-
OOJHAOIMUE (QYHKIMK 3alacaHus U BeTreTaTUBHOTO
pasmuOXeHUusi. OT KOpPHS €ro OTJMYaeT TO, UTO Ha
HeM BHUIHBI JINCTOBLIE CJI€IBLI, a HapacTaHue MPOUC-
XOOUT B CTOPOHY OOpasoBaHUA HaI3eMHOT'o Iobera,
TOrJa KaK cTapas YacTh IIOCTEIeHHO oTMupaer. Ha
KOPHeBUINle 00pas3yioTcs MHOTOUNCIEeHHbIe TPUIATOU-
Hble KOpHU. KOpHEBUIIla UMEIOTCSI y UpHca, KyIeHbl,
JIAHABIIIA U OP.

Kaybenvb — 3TO BUIOUBMEHEHHBIN mo0er, Tak:iKe
BBITIOJIHAIOIINHA (PYHKIIUY 3allacaHus W BereTaTUBHO-
ro pasmMHo:keHUA. OH UMeeT JUCTOBEIE cJenbl («OpoB-
Ku») m OOKOBBIe MMOYKHU («rjaaskwu»). Iloasemubie
KJYOHU eCThb Y KapTodeJis, a HaJ3eMHbIe XapaKTePHbI
IJIS KaIlyCcThl KOJIbpabu.
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JlyKoeuua B OCHOBHOM CJIYKUT AJIA IEePeKUBAHUA
He0JIarOMPUATHBIX YCJIOBUM U BEreTaTUBHOT'O PA3MHO-
sxkeHusa. Ee cTefenb CHMJIBHO YKOPOUEH M IIpeBpallleH
B [IOHIIE, 4 B JINCTHAX-UEIIYSX HAKAILJIUBAIOTCA IIU-
TaTeJbHBIE BEIECTBA B pacTBOpeHHOM Bue. [loukm
CIPATAHBI B Ma3yxXaX JNUCTHEB. JIYKOBUIILI XapaKTep-
HBI IJIS JIyKa PendyaToro, 4YeCHOKa U AP.

CmoJsionb, — 9TO IOA3EeMHBIE WV Hal3eMHEIE IIO0-
Oeru, ciaysKalque AJs BereTaTUBHOTO PA3MHOKEHUA.
Ha mopsemMubIX cTONOHAX KapTodesas 3aKJIaNbIBAIOTCS
U Pa3BUBAIOTCA KJIYOHUW, a HA HAA3€MHBIX MOJI3YUUX
cToJioHaX («ycax») 3eMJIAHUKU (POPMUPYIOTCA HOBBIE
pPO3eTKMU.

LiBeToK

IIBeTOK — 3TO CJIOXKHBIN PENPONYKTUBHBIA OpraH
HOKPBITOCEMEHHBIX PACTeHUI, IIPEICTABIAIONIUNA CO-
001 YKOPOUEHHBIII 1 BUJOMU3MEHEHHBIN Io0er.

WcKIounTeIbHOCTh IIBETKA KaK TeHepaTHUBHOTO
oprama COCTOUT B TOM, UTO OH COBMeIllaeT B cebe Bce
(byHKIIIU 6€CIIOJOr0 M MOJIOBOTO PAa3MHOMKEHMU.

IIBeTOK cocTouT 13 1Be-
TOHOKKHU, ITBETOJIOXKA, OKO-
JIOIIBETHUKA, THIUMHOK U IIeC-
TUKOB (puc. 68).

C 1momoibio  UB8emo-
HOMCKU TIBETOK KPEeIUTCs
K mobery. Ha 1iBeTOHOXKe
MOTYT pacIojiaraTbCsa OTUH
UJIX HECKOJbKO JIMCTOY-

Puc. 68. Ctpoenue 1BeTKa:
1 — IIBETOHOXKKA;

2 — IBeTOJOXKe; KOB — npuusemnukos. Ec-
3 — HAIONHCTHRY; JIV IBETOHOKKA OTCYTCTBY-
4 — JIeIIeCTKU;

5 — THrOEHKM; €T, TO IIBeTOK Ha3LIBAETCS
6 — mecTuUK cudauum.
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I]gemonosce CIy:XUT AJIA Pa3MeIeHUA BCEeX Ya-
cTell IBeTKa, B HEKOTOPBIX CJydYadX OHO BIIOCJIE]-
CTBUUM paspacTaercs m obpasyeT 0CO0YI0 CTPYKTYDY,
B KOTOPOM pacrojiaraioTcs MJIOABI, KakK, HaIpuUMep,
y HIUIIOBHUKA.

OKoNI0UBEMHUK CIYMKUT IJIA 3alIUTHI T€HEePaTUB-
HOM YacTH! I[BETKA W IPUBJeUeHUA onblLiuTeseii. OH
o0pas3oBaH YaIllleuKOW M BeHUYNKOM. dauleyKa COCTOUT
W3 YallleJINCTUKOB, OOLIUHO 3€JIEHOTO IIBEeTa, CJysKa-
IUX AJIS 3aIlUThI THIYMHOK U IIECTHUKA OT IMOBPEXKIe-
HUA B OyToHe. YallleIuCTUKYU MOTYT OBITh Pas3elbHbI-
MU U CPOCIIUMUCH.

Bernyukx o0pasoBaH JielleCTKaMi, KaK IIPaBUJIO, AP-
KO OKpaIllleH 1 obeclieunBaeT IIPUBJIEUEHIE OIIBIINTE-
neii. OHM TaKyKe MOTYT CpPacTaTbCsA UJIU OCTABATHCSA
CBOOOIHBIMHA.

OKOJIOIBETHUK, WHMEIOIIUNA U UYallleuKy, W BeH-
YUK, Ha3bIBaeTCA 0B80ILHbLM, a O0Pa30BAHHBLINA TOJIb-
KO YaIlleyKOH MM BEeHUMKOM — npocmbuim. IIpocToit
OKOJIOIIBETHUK, ITPEACTABICHHBIN 3€JeHBIMH JINCTOU-
KaMu, Ha3bIBAETCSI YAULeYKOBUOHbLM, OH XapaKTepeH
Ui KpanuBbI M KOHOILIM. A ecjiu OH IIpeJcTaBJIeH
WHAaUe OKPAIIeHHBIMH JHUCTOUYKAMHU — 9TO BCHYUKO-
8uOHbLlL OKONI0U8emHUK (TIONBIIAH, BeTpeHuIa). Iser-
KU, BOBCE HE MMeIOIIle OKOJIOIIBETHUKA, Ha3bIBAIOTCA
zosvimu. TaKkue IBETKY IIPUCYIIM, B OCHOBHOM, BETPO-
ONBLIAEMBIM PACTEHUSIM, B TOM UHCJIE AJPEBECHBIM.

HemocpencTtBenno remepaTuBHasi cdepa I[BeTKa
mpeacTaBjieHa THIUMHKAMU U IIeCTUKAMU. TBIYMHKN
B I[BETKE MOTYT CPACTATbCs HJIM OCTABAThCSA CBOOOI-
HbIMU. COBOKYITHOCTL THIUMHOK B IIBETKE HA3BIBAETCH
aHdpoueem. Kaxkgas THIUMHKA COCTOUT W3 THIUMHOU-
HOII HUTH, MBLJIbHUKOB U CBA3HUKA.
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B rHe3max NBIILHUKOB o00pasyeTcsa IIBLIBLIIA.
IIsinbIteBOE 3€PHO HOKPBITO IJIOTHOM OOOJOUKOM, IIO-
3BOJIAIONIEN ILIIbIE AJHUTEJILHOE BPeMs COXPAHSATH
CIIOCOOHOCTh K IIPOPaACTAHMUIO.

Ilecmux saBAsgeTcs HamboJiee BaXKHOHM YAaCThIO
IIBEeTKAa, M3 KOTOPOM BHIOCIEACTBUU (HOPMUPYETCs
miaox. IlecTUK MIM IMECTUKM PACIOJATalOTCSA OOBIUHO
B IIeHTPe I[BEeTKA M COCTOAT M3 3aBA3M, CTOJOUKA
W PBLIbIIAa. 3aBA3b MOMKET COAep:KaTh OOUH WU
HECKOJIBKO ceMA3aYaTKOB. COBOKYIHOCTL IIECTHUKOB
B IIBETKe HAa3LIBAETCS ZUHEUeeM.

IIBeTOK ¢ mecTMKAMMW ¥ THIUMHKAMU HA3LIBAIOT
oboemosibiM. Takue IIBEeTKU XapaKTePHBI OJIS IOIaB-
JISTIOIIEero OOJIBLIIIMHCTBA IIOKPLITOCEMEHHBIX PACTEHHIIH,

HaOopuMep BUIIIHU, sI0J0HH,

3AMOMHMU KapTodead M MHOTUX OPYTUX.
B 3aBmcnmocTu ot Gopmbl B Tom cayuae, ecam IIBeTOK
BEHUMKN AENAT Ha ABYTY- nMeeT TOJIBKO TBhIYMHKU, OH

Gbie, MOTbINbKOBBIE, KO- HA3bIBAETCH MbLUUHOYHbLM, TN
JIOKOJ1bYaTble, BOpOHKO‘

A MYHNCCKUM, & €CJU TOJBKO IIe-
rBO34EBUAHbIE, I3bIYKO- CTUKU — TNeCMuiHbvlM, WNJIN
Bble, TpybuaTbie 1 ap. HCEHCKUM. PaB,I[eJII:HOHOJII:Ie

IBETKU UMeEIOTCA Yy KYKYPY3bI
u TBIKBBI. OZHAKO BCTpPeUalOTCsS U IIBETKU 0Oe3 reHe-
PaTUBHBIX OPTaHOB, KakK, HAIIPUMeP, KpaeBble IIBETKU
KOP3UHKM ITOJCOJTHEUHNKA — OHM HA3BIBAIOTCA CMme-
PUNBHLLMU.

B OGoabIuHCTBE cJiiyuyaeB pas3febHOIIOJIbIE ITBET-
KM pacmoJiaraloTcsa Ha OJHOM PAaCTeHWUU, W TOTAa OHO
HasbIBaeTcsa 00HOO0OMHbLM, HAIIpUMep KyKypysa, Oy0,
OyK, oJbXa, OTypell, ThIKBa, NbIHA, ap0y3. ¥ deydom-
HblLX K€ PACTeHUHN MYKCKUEe U KeHCKUe ITBeTKU Ha-
XOOATCA Ha Pas3sHBIX PACTEHUSIX — DTO TOMOJL, 00Je-
nuxa, KOHOILJIA U IP.
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OTINYNTEILHON UepTOH I[BETKA SBJAETCA YIIOPS-
MOUYEeHHOCTDb PACIIOJIOXKEHUA ero JyacTeli: OHU pacIioJia-
raioTca He 0eCHOPAIOYHO, a Yallle BCEro IO CIIMPAaJIA
niIn Kpyramu. BeaemcTBue 9TOTO Uepes IIBETOK YACTO
MOJKHO TPOBECTU ONHY WMJIM HECKOJBKO ILJIOCKOCTEH
CUMMETPUN.

dopmynra m muarpamMma uBetka. 1A ymobcTBa
B CHCTEMAaTUKe PACTEeHUU HCIIOJL3YIOT YCJIOBHBIE 3a-
oucu — (popMyJibl U AUarpaMMbl IIBETKOB.

Popmynra ugemka — 9TO YCIOBHOE OOO3HAUEHUE
CTPOEHUS I[BETKA OyKBaMH, CHUMBoJIaMu u Itudpa-
mu. Tum 1mBeTka o0O3HaAUAETCA CJEAYIONIIM oOpa-
30M: § — 000emoJIbIil (3TOT BHAYOK B (pOPMYyJe YacTo
OIlyCKAIoT), § — IMeCTUYHBIN, § — THIYMHOUYHBIN. Ya-
mieuka obosHauaercsa OykBoit U, BeHunk — JI, ThIUMH-
Ku — T mau A, nmectuku — II mau I KoauuecTso
YJIEHOB ITBETKa 0003HAUAETCA II0 HUIKHEMY UHAEKCY
COOTBETCTBYIOIell OyKBbI. Ecam mxX MHOro, TO CTa-
BUTCSA CUMBOJI OecKoHeuHOCTH. ECim OHU cpacTaror-
cs, To nu@dpa Oepercsa B KpyrJble CKOOKH. B ciayuae
HEPaBHOILEHHOCTH YJIEHOB IIBETKA MX YKAa3bIBAIOT IIO
OTAEJTBbHOCTU U COEMMHAIOT 3HAKOM «+».

IpyruM THOOM CXeMaTU4YeCKOTo 00O03HaAUeHUs
IIBeTKA ABJSETCS AuarpaMMa, KoTopas 3adacTyio ja-

sKe O0ojiee mH(pOpPMATHUBHA, HEXKeEIN P N
dopmyia, TOCKOJBKY UETKO U 3PU- /@ \
MO IIOKa3bIBaeT B3aWMHOE pAacIio-

JIOJKEeHHUEe B IIBETKE BCEX ero 4e- KG %Q; D)

HOB. Juaepamma yeemra — 3TO S D
THII CXeMaTHIECKOr0 0003HAUEHMS K\/J

IIBETKA, KOTOPBIA IIPEACTaBJIA- Y JIT,I,

eT co0O0# ITPOEKIINIO IIOIEePEUHOTO Puc. 69. uarpay-
paspesa 9TOTO TeHepaTWBHOTO Op- Ma u (opmyJia
ra”Ha (pI/IC. 69). BETKa
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CouBeTuns

ToabKO y HEMHOTUX PAaCTEeHUU BCTPEUYAIOTCS OIM-
HOUYHBIe IBeTKHU (TIOJbOAaH, MarHOJHSA, MaK), dalle
OHM CcOOpaHBI T'PYIIIaMU, OOPA3YOIMUMHU COIBETUS
(puc. 70). Coysemue — 3TO cucTemMa BUIOU3MEHEH-
HBIX II00€TOB MHOKPBLITOCEMEHHOTO pacTeHus, Hecy-
IUX IIBETKH. Buojornyeckoe IpemMyIIecTBO COIlBe-
TUH mepen OJMHOUHBIMU IIBETKAMU HECOMHEHHO, TakK
KaK OTrpOMHas Macca IIBeTKOB OymeT Bcerga OoJjee
3aMeTHOM JJIsA ONbLINUTEJel, ueM OOUH IIBETOK, a T'H-
0eJb OMHOTO I[BETKA B COI[BETHM HE IIPUBEIET K IIO-
Tepe HACJEICTBEHHOW WMH(OpMAaIluu MTaHHOTO pacTe-
HUA.

ComBerusa OeasaAT Ha IIPOCThIE M CJOMKHBIE. [Ipo-
CMbLM COIIBETUSAM CBOMCTBEHHA TOJBKO OJHA OChb CO-
IBETHUA, KOTOPAs MOKET OLITh YAJUHEHHON WU yKO-

T

Kuctb ITpocroit komoc  ITouaTok 30HTUK TonmoBka

\.

ITutox CJIOKHBIN B0HTUK CJI0KHBIN KOJIOC Kopaunka

Puc. 70. Tumnsr conperui
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K mpocThIM comBeTHSAM OTHOCAT IIPOCTOM KOJOC
(mOmOpPOKHUK), MmoYaToK (KYKypysa), KuCTh (JaH-
IBIII, KaIlycTa), KOP3WHKY (acTpa), IMUTOK (IIIHIIOB-
HUK, s0J0HA), TOJO0BKY (KJaeBep), 30HTUK (JIYyK) U Ap.
CroxcHole cougemus oOpasyOTCsa W3 IPOCTHIX BCJIE-
CTBUE Pa3BeTBJIEHUS I'JIABHOM OCHU COIIBETHA.

W3 chaoXHBIX COIBETUH Uallle BCEr0 BCTPEYAIOT-
CcA CJOXKHBIA KOJOC (IIIeHUWINa, SAYMEHb), CJIOKHBIN
30HTUK (MOPKOBbB, YKPOII), MeTeJlKa (0Bec, KYKypysa)
u cepe:kka (Oepesa).

Cems

9To reHEePAaTUBHBINA OPTaH PACTEHUI, CIIYKATITUN IJIA
pacIpocTpaHeHus ceMeHHBIX pacTteHuii. OHO pasBuBa-
eTcs U3 ceMs3ayaTKa B pesyJjbTaTe OILJIONOTBOPEHUS.

CHapyKU ceMs IOKDPBITO IIJIOTHOU CeMEeHHOIL KOMCY-
poil, KoTOpas OTTPAHWYMBAET 3aPOMABIII W 3alacHbIe
BEIIeCTBA OT OKPYJKAIOIIell cpeabl 1 0o0ecleunBaeT 3a-
HIUTY OT Pa3JINUYHOTO POJA BHEITHUX ITOBPEKIEHUI.
Ko:xypa mokpbITa KyTUKYJIOH, MHOTA UMEEeTCS 1 BOC-
KOBOII CJIOM, KOTOPBIE 3AIUIIAIOT CEMEHAa OT ITPOHUK-
HOBeHUA Bjaru. Ha ceMeHHOI KOKype B MecTe IpH-
KpeIUIEHUA CEMEHU B ILJIOJIe OCTAeTCA PYyOUUK, PAIOM
C KOTOPBIM YaCTO 3aMeTeH CeMABXOI, CIYKaIUui IJId
MIPOHUKHOBEHUSA BOIBI B IIPOIlECCe IPOPACTAHUSA CeMe-
HU. PSAI0OM ¢ 3TUM OTBEPCTUEM pacHojiaraeTcsi KOHUYUK
3apPOJIBIIIIEBOTO KOPEIIKa.

3peJioe ceMA OOBIYHO COMEPIKUT XOPOIIO PA3BUTHIN
3apodviul CO BCEMU 3aUyaTKaMU BereTaTUBHBIX OPTaHOB:
3aPOABIIIEBEIM KOPEITKOM, CEeMANOJIAMU, 3aPOABIIIe-
BBIM CTe0eJIbKOM, MW IIOYEeUKOou. Bech 3apoAbIIl co-
CTOUT U3 00pasoBaTeJbHOI TKauu. OH MOKeT pacmoJia-
raThCs KaK B IEHTPe CeMeHM, TaK U Ha ero rnepudepun.
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Puc. 71. Crpoenue cemeHU
0000BBIX (ABYIZOJBbHEIE):

1 — cemMeHHas KOMXKYypa;

2 — 3apOoABIIIEBBIN
crebesieK;

3 — 3apOoABIIIEeBbIH
KOPEeIIIOK;

4 — ceMAmOINA

Puc. 72. Crpoenue cemeHU

3J1aK0B (OHOJOJbLHBIE):

1 — cemeHHas KOKypa,
cpocIIascs ¢ OKOJIO-
ILJIOAHUKOM;

2 — sHIOCIEpM;

3 — 3apOoMbIIII

Mnop,

Cucremamn MHor006pa3|ne opraHn4yeckoro mmpa

B cemenax Takux pacTeHui,
KaK Tropox, TBIKBa, TOMAT,
3aPOALIIIT UMEET ABa JIUCTOU-
Ka — cemMsa0osu, B KOTOPBIX
K TOMY 2Ke OTKJAaJbIBAeTCs
3amac IUTaTeJbHBIX  Be-
IIeCTB, II09TOMY TaKHe pac-
TeHUs Ha3bIBAIOT 08Y00.1b-
Huimu (puc. 71).

Y 31aKoB Ke 3apOIbIIII,
HAIIPOTUB, UMEET TOJBbKO Of-
HY CeMSAO0JII0, a IINTATelb-
HbIEe BeIlleCcTBa y HHUX OTKJIA-
IBIBAIOTCA B SHAOCIIEPME, 3a-
HUMAIOIEeM 3HAUYNTEIbHYIO
YacTh BHYTPEHHEIro IIPO-
CTPAHCTBA CE€MEHM, II09TOMY
WX OTHOCAT K 00HO0O0JbHbLM
(puc. 72). Cemsamons 3sapo-
OBIIIA 3JIAKOB HA3BIBAETCS
wumxom. OH OTHEIAET 3apPO-
IOBIII OT SHIOCIEPMAa, U B XO-
e IIPOpacTaHUS BCACBIBAET
W3 9SHIOCIEepPMAa IIUTATENb-
HbIe BeIllecTBa, o0eclieumnBas
VMU 3aPOMIBIIII.

9To reHepaTUBHLIN OpraH pacTeHuii, MpPeInCcTaBJId-
oI coboii BUAOM3MEHEHHBIN B IIPOI[ECCE OILJIOIO0-
TBOPEHUS IIBETOK. B ero pasBuUTHUMN IPUHUMAIOT yua-

CTHe pa3JnYHbIe YaCTu IIBETKa,

HO IIpexne BCEero

3aBsA3b. Ilom oO0pasoBaH ceMeHAMU W TPEXCJIONHBIM
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O0KO0JONJNO0OHUKOM, WU nepukapnuem, KOTOPBLIN Ha-
IEesKHO 3aIl[UINAeT ceMeHa OT BBIChIXAHMUSA, IMPOHUKHO-
BEeHUA MUKPOOPTraHN3MOB, MEXaHUUYECKOr'0 IIOBPeXKIe-
HUS, IOeNAaHNUsI TPABOALHBIMU XHUBOTHBIMI, a MHOTAA
u oT mpopacranusa (puc. 73). OKOJOMJIOTHUK TaKiKe
MOJKET CIIOCOOCTBOBATEL PACIPOCTPAHEHUIO CEMAH, KaK
Y CYXHX BCKPBIBAIOIMXCA ILJIOJOB WJN Y COUHBIX, IIO-
elaeMbIX IITUIAMHA 1 JPYTUMU XUBOTHBEIMU. BHyTpeH-
HUI CJIOM OKOJIOILIOZHHKA [JOBOJILHO YacTO OBIBAeT
IEePeBAHNCTBIM U IPENSATCTBYET II0eJAHUIO ILIOLOB
Y IPOHUKHOBEHHNIO K HUM Bjaru. OKOJOIJIOSHUK MO-
JKeT TaKJiKe CPacTaThCs C CEMEHHOII KOXKYpoii, UTo 3a-
TPYAHSAET OIpeAeeHre IPUHALIECKHOCTHA 3THUX CJIOEB.
KoanuecTBo ceMsAH B ILI0aX CYII[eCTBEHHO BAPBUPYET
OT OJHOI'0 O HECKOJIbKUX THICAY UM 3aBUCHUT OT KOJIU-
YyecTBa CEeMA3aUYaTKOB B 3aBA3U.

CyimecTByeT MHOYKECTBO BApHAHTOB KJaccudu-
Kaluy IJIOLOB, B TOM YHCJIE II0 MOP(OIOrHYEeCKUM
npudHakaM. CorjsacHo 3TOHW KJacCU(MPUKAIUU IIJOIBI
IeJIAT Ha IPOCThIe, cOOpHBIE U coionusa. IIpocmuie
IJIOABI PAas3BUBAIOTCA M3 ENUHCTBEHHOI'O IIECTHUKA
nBeTtka. OHM MOryT OBITh CYXMMK M COUYHBIMM, He-
BCKPBIBAIOIMMICS U BCKPBHI-
BaIOIMMHUCS, OSHOCEMSIHHDI-
MH ¥ MHOTOCEMAHHBLIMU.

K cyxum ortHOCAT 11I0-
IBI, BCE CJIOM OKOJIOILJIOJHIU-
Ka KOTOPBIX KOXKHCTBIEC WJIU
IepeBAHNCThIe U  ILJIOTHO
cpacTaioTcsa MeKIy COOOIi.
Ouu ObIBaIOT KaK MHOIO-
CeMAHHBIMH, TaK U OJHOCE-
MAHHBIME. K cyxuMm ongHO-

Puc. 73. Crpoernue nioza:

1 — OKOJIOILIOAHUK;
CEMAHHBIM IIJIOAAM OTHOCAT 2 — ceMmda
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3ePHOBKY, CEeMSAHKY, OpeX, OpeIlleK U Kejayab. B oT-
Juuurue OT OAHOCEeMAHHBbIX IIJIOAOB, MHOTOCEMAHHBIE
cyXue ILIOABI, KaK IIPABUJIO, ABIAITCI B8CKPbLLBAIOULU-
mucs. MHozocemMarnHbLMU ILJIogaMu ABJIAIOTCA JILCTOB-
Ka, 600, CTPYUOK, CTPYUOUEK M KOPOOOUKaA.

CO‘IHBIG IIJIOABI OTJHNYAIOTCA OT CYXHX TeM, 4YTO
MMEIOT XOTs ObI OUH CJION OKOJIOILIONHUKA He KOMKU-
CTONl MM OepPeBIHUCTON KOHCHUCTeHIUU. K couHbLm
ILJIOJAM OTHOCATCS SIr0Aa, THIKBUHA, SI0JIOKO, 3€MJIA-
HUYKWHA, KOCTAHKA, [IOMepaHell.

COopHbIe ILJIOABI PA3BUBAIOTCSA M3 HECKOJbKUX Je-
IIECTKOB OJHOTrO IIBETKA, HAIPUMEpP, MHOTOKOCTSIHKA
MAaJIMHBLI 1 MHOT'OOPEINEK 3eMJIAHUKMN.

Conuaodue TpefcTaBisgeT COOOM cpocCIIMecs B enu-
HOe IIeJI0e HeCKOJbKO WMJIM MHOTO ILJIOLOB, COXPAHUB-
X CTPYKTYPY corBeTus. K HUM OTHOCATCS COILIO-
IUs CBEKJIbI, aHaHACA, MHIKUPA U OP.

MunsHepgearenbHoOCTb pacTnuTenbHoOro
opraHn3ama

K ocHoBHBIM IIpolieccamM OOMeHa BEIIeCTB U IIpe-
BpAIlleHNs SHEePruu y PACTeHUH OTHOCATCA (POTOCHH-
Te3, MOUBEeHHOe (KOpPHEeBOe) IUTaHue, IbIXaHue U BO/I-
HBIN OOMeEH.

dorocunre3. OcHOBHAS YAaCTh PACTEHUI SBJISIETCS
dororpodpamu. OgHAKO PsSAA pPacCTeHUII, HECMOTPS Ha
HaJInune XJopoduiia, HEKOTOPYIO UACTh OpraHmye-
CKIX BEII[eCTB, a TaKyKe BOAY W MHUHEPAJIbHLIE COJU,
YepmamT U3 PACTEeHUSI-XO03ANHA, IPOHUKASA B €r0 TKa-
HU C IOMOIIbI0 BUAOWBMEHEHHBIX KOPHEU — 2aycmo-
puil. 9Tu pacTeHWA HA3BIBAIOTCA NOJAYNAPASUMAMU,
K HUM OTHOCSTCS IIOTPEMOK I oMeJja Oejas.
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I pyrue pacTeHusa HeCIOCOOHBI OCYIIECTBIIATE IIPO-
mecc ()OTOCHHTE3a W IIOJHOCTHIO IIEPEILIN K TIeTepo-
TpopHOMY HOHTaHHIO. K TakuM pacTeHuAM-IIapasi-
TaM OTHOCSTCS 3apasmuxa, IMOBMJMNKA U HOAbeJIbHUK,
HAHOCSIIIE 3HAUNTEIbHBINA YPOH BaKHEHNIIINM CeJIbCKO-
XO03ANCTBEHHBIM KYJbBTYpaM M JIECHOMY XO3SIHCTBY.

IlouBeHHOE MUTAHNE — 5TO COBOKYIIHOCTDH IIPOIIEC-
COB IIOTJIOIIEHUS BOALI 1 MUHEPAJbHBIX COJIEH 13 IMOU-
BBI C IIOMOII[bIO KOPHA.

MunepaibHbIe COJM HEOOXOAMMBI PACTEHUIO MIJIS
BKJIOUEHNS B COCTAB OpPraHMYEeCKUX COeIUHEHUM
¥ TOPOTEKAaHHsS MHOTHX IIPOIECCOB KUBHENesATe b-
HOCTH, TaK KaK as30T BKJIOUAETCSI B COCTAB OeJIKOB,
HYKJENHOBLIX KIMCJOT, XJopodmuinta, a 6e3 cepbl He-
BO3MOJKEH CHHTe3 psana OeJIKOB, TpeOyeMbIX IJIs
IObIXaHUA U (QOTOCHUHTe3a, (ochop Ke dABIAETCA
KOMIIOHEHTOM HYKJEenHOBBIX Kuciaor, AT® u T. 1.
HemocraTok MuHepaabHBIX COJIe B TIOUYBE IIPUBO-
IUT K MUHEPAAbHOMY 207100AHUI0, CIEICTBUEM KOTO-
poro SABJSAIOTCA OCTAHOBKA pOCTa, M3MeHeHHe OKpa-
CKHU JHCTHheB U (POPMBI PACTEHUS B II€JOM, OIaJaHIe
JUCTHEB, OYTOHOB U ILIOLOB, 3alla3AbIBaHNEe IIBeTe-
HUuA u T. A. Haopumep, HeJOCTATOK a30Ta M MAaTHUS
COIIPOBOXKAAETCS IIOMKEeJITeHNeM JHCTbeB M UX OIla-
TaHmeM.

dpixanume. PacTeHuda Tak:Ke OCYIIECTBJIAIOT IIPO-
Imecc OBIXaHHNs, OJHAKO Ha CBETYy OH MAaCKHPYyeTCs
BBIJEJIeHEM KHucJJopoma mpu (POTOCHHTE3e, a B OT-
CYTCTBME CBeTa PACTeHNs HHUUYEeM He OTJIUUYAIOTCSI OT
JKUBOTHBIX.

B orsnmnune ot ¢oTocuHTE3a, ABIXaHNE XapaKTePHO
IJs BCeX OPraHOB PaCTEeHMI, a He TOJbKO IJA 3eJe-
HBIX uacTeii. Oco0eHHO MHTEHCUBHO ALIXaHle KOpHeI
pacTeHUi.
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Bogusrii 06MeH. PacTeHus ONIyIIalOT MOCTOAHHYIO
MOTPeOHOCTL B BOJE, IMMOCKOJIBKY OHA HeoOXoauMa UM
IS IPOTeKaHusA Iporecca (oTocuHTE3a, yBeJaude-
HUS Pa3MepoB KJETOK, a TaKike TPAHCIIOPTA BEIIEeCTB
no pacreHuio. OmgHaKO M3-3a OTCYTCTBUS 3aMKHYTON
IIPOBOJAIIEI CUCTEMBI 1 MCCYIIAIOIEro AeCTBUA aT-
Moc(epPHOro BO3AyXa OHHU BBIHYKIEHBI IIOTJIOI[AThH
OTPOMHBIE 00BEMBI BOAbI. JTa BOJIA He 3aJepP:KUBaeTCs
B PacTeHNU, OHA IIPOXOAUT Uepes3 Hero, MmorJoliaeMast
KOpPHEM U HCIIapsieMas B OCHOBHOM JINCTbSIMU.

EcrecTBeHHO, UTO He(UIIUT BOALI IPUBOAUT CHA-
yaja K MONABJIEHUIO IPOIIECCOB JKU3HEIesITeIbLHOCTH,
YBATAHUIO, a 3aTeM U K T'MOeJu pacTeHu!sd.

Pa3smHOXeHue pacTeHunin

BereratuBHoe pasmHo:keHue. I[BeTKOBLIe pacTe-
HUS Pa3MHOYKAIOTCA BEreTaTUBHO U IIOJIOBBIM CIIOCO-
6oMm. BezemamueHnoe pas3mMHO}NCEHUE BCTPEUAETCS
y Bcex rpynn pacteHui. OHO IIPOUCXOIUT 3a CUET OT-
IeJIeHUsT BeTeTAaTUBHBIX OPraHOB WMJIM UX YacTed U IO-
CJenYyIOIero BOCCTAHOBJIEHUS 10 IIEeJOCTHOTO opra-
Hu3Ma. B HacTosIlee BpeMaA Pas3IndyaioT eCTeCTBEHHOE
¥ MCKYCCTBEHHOE BereTa-
TUBHOE Pa3MHOMKEHUe.

Ecmecmeennoe Berera-
TUBHOE Pa3MHOYKEHUEe OCY-
ITeCTBJISAETCA C IIOMOIIBIO
KOPHEBUII, JYKOBUII, KJIy0-
Hell, KOPHEBLIX OTHPBLICKOB,
ycoB (puc. 74), BBIBOJIKO-

Puc. 74. BereraTusHoe BbIX IIOYE€K M JIYKOBHUYEK,
Pa3sMHOMKeHUe 3eMIAHUKU a TaKMXe YepeHKaMu.

200



PasmHoOXeHMe pacTeHuin @ 327 @ 329

B npakTuKe pacTeHHeBOCTBA IIINPOKO PACIIPOCTPA-
HEHO UCKYCCMEeHHOe BereTaTMBHOE pPa3MHOMKeHUe,
IIO3BOJIAIOIIEE COXPAHUTh y IMOTOMKOB XO3SHMCTBEHHO
IeHHbIe IPU3HAKY, KOTOPhIE MOTJIX ObI OBITH YTPAUYEHBI
Ipu ceMeHHOM pasMHokeHuu. HambGojiee pacmpocTtpa-
HEHHBIMHU CIOCO0aMM MCKYCCTBEHHOI'O BETreTaTHBHOTO
Pa3MHOKEHUSA SABJISIOTCI UYepPeHKOBaHIe, IIPUBUBKA,
pasMHOMKeHUWe C IIOMOINLI0 KOPHEBUIN, KJIyOHel, JIy-
KOBUII, YCOB, KJOHAJbHOE MUKPOPA3MHOKEHNE.

YepeHko8aHUe OCHOBAHO HA MCIOJIb30BAHUU OTPE3-
KOB BEreTAaTUBHBIX OPraHOB MATEPUHCKOIO OPraHm’3-
Ma — uepeHK08, U3 PAHEeBBIX MEPHUCTEM KOTOPBIX 00-
pasyoTea IpuIaTOUYHble KOPHU. PasanuaioT cTedJieBnie,
JUCTOBble M KOpPHeBblie uepeHKu. CrebieBBIMU Ue-
PEeHKaMHu PasMHOKAIOT BUHOTPAL U PO3BI, JIUCTOBBI-
MU — O0eroHuio, TJIOKCUHUIO, y3aMOapcKyo (uaiky,
a KOPHEBBIMU — MAJIMHY U CJAUBY. PasHOBHIHOCTBHIO
UYEePEeHKOBAHUS SABJISETCA PasMHOMKEHUE 0Mmae00KaMuU,
Ipx KOTOPOM II00eru BHaUajie MPMKUMAIOT K 3eMJe,
a mocJie 00pas3oBaHUs MPUAATOUHBIX KOPHEH OTHe/IAI0T
OT MaTEePUHCKOI'0 pacTeHuA (CMOPOANHA, KPLIXKOBHUK).

ITpususka — 3T0 cpalliuBaHUe YepeHKAa UM BereTa-
TUBHOM IIOYKM PACTEHHUA C HYKXHBIMUI
CBOMCTBAMU — NpPuB0s — C JIPYTUM
pacreanem — nodsoem. IIpuBuUBKa
TO3BOJISIET HE TOJbKO OBICTPO pas-
MHOKUTL IIeHHBLIE pacTeHus, obecie-
YUTH IIOJIHOE COXPaHEeHNe X KAuecTB,
HO ¥ CIOCOOCTBYET IIPHMOOPETEHIIO
HOBBIX, B TOM UHCJ€ ¥ IIOBBIIIEHIIO
YCTOMUYMBOCTH K (PAKTOPAM OKPY Kalo-
mieil cpenbl. B Harie BpeMs M3BECTHO
Gosee 100 crioco60B IPUBUBOK, HALIPU-  Pyc, 75. TIpu-
Mep, IpuUBUBKA B pactien (pumc. 75), Buska B pacmemn
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E,El Cucrema n MHOFOOGpaBIIIe opraHn4yeckoro mmpa

IPpUBUBKA B IMIPHUKJAL, OKYJIUPOBKA, KOIYJHPOBKA

U Ipyrue.
B mocienmee BpeMsaA IIHPOKOE PACIPOCTPAHEHIE
MOJIYUNJIO KJIOHAJbHOE MUKDPOPAZMHONCEHUE — BOC-

co3aHmre IIeJIbIX OPTaHM3MOB U3 OTAEJbHBIX KJe-
TOK BEPXYIIIEUHBLIX 00pa30oBaTeJbHBIX TKaHEW mobera
u apyrux Tkameii. OHO II03BOJIAET HE TOJBKO OBLICTPO
PasMHOKUTH X03SAHUCTBEHHO IIeHHBIE COPTa, HO U 0370-
POBUTH IIOCAAOUYHBIN MaTepuaJ.

OnblLIeHne — IIPOoIece MepPeHOoCa HBLIBIILI C IBLIb-
HUKOB Ha PBLIbIE IIECTUKA.

OHO TpezIIecTBYeT OMJIOAOTBOPEHUIO ¥ IIBETKOBBIX
pacreunii. [Ipu BceM pasHO0Opasuu BUAOB OIBILICHIS
MOJKHO BBIJIEJIUTH ABA OCHOBHBIX €r0 THUIIA: CAMOOIIbI-

JeHue W TepPeKpPEecTHOEe OIIbI-
3ANOMHU nenmne. Ilpu camoonvLienuu
lepeHoc NbinbLbl BETPOM OBLIBIIA TIOIIAAAeT C ThIYMHKU
:':;:;T'Z?_?g:::;:enmpj HA DBLIbIE IIECTHKA B Ipele-
MOMOLLM BOfbl HA3bIBAIOT Jax OJHOIO IBeTKa ((pHaiKa,
rmgporamuen. sAYMEeHb, apaxmuc, OBeC, IIPOCO

u np.). CamoonbLIeHNE HMeEeT
BajKHOEe OMOJOTMUECKOe 3HaueHUe, MOCKOJbKY B Ta-
KOM cJydae OILIOZOTBOPeHMe TrapaHTupoBaHo. OHO
IIIUPOKO HCIIOJIB3YEeTCA B CEJIEKIIUU KYJIbTYPHBIX pac-
TeHuii. OgHAKO CAMOOILLIEHNE YaCTO OTPAHUYUBAET
IIPUCIIOCOOIIEMOCTh PACTEHUN K YCJIOBUAM OKPYIKa-
IoIIell cpemnml.

Ilpu nepexpecmrom ONBLIEHUU HOBBIA OpPraHU3M
oboraraeTcs HacJIeJCTBEHHON wmH(GOpPMAIIEeil OTIIOB-
CKOTO OpraHum3Ma, 4YTO, 0e3yCJOBHO, OJIATOIPUSATHO
CKa3bIBaeTCcA Ha ero MPUCIIOCOOIIEMOCTH K YCJIOBUIM
OKpYysKarIeil cpenbl. IlepeKpecTHOEe ONBIIEHHE MO-
JKeT OCYIIEeCTBJIATHLCSI KaK € IMOMOIIBIO (PaKTOPOB He-
JKUBOI IIPUPOILI, TAK U *KUBBIMU OPTaHU3MaMMU.
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PasmHoOXeHMe pacTeHuin @ 327 @ 329

BerpoonbeligeMbpIX pacTeHU cpenu IIOKPBITOCE-
MEHHBIX HeMaJio, HaIpuMep, 3JaKH, OCOKOBBIE, Ce-
PEKKOIIBETHRLIE U IP. ¥ BETPOOIBLIAEMBIX PACTEHUM
IBETKY HeOOJIbININE, ¢ HEeB3PAUHBIM OKOJIOIBETHUKOM
WJIN T'OJible, IIBIJIbHUKW W PBIJIbIIA IIECTHUKAa YaCTO CBe-
IINBAIOTCSA M3 I[BETKA, 00pPas3yioT OOJILIIIOEe KOJmue-
CTBO JIETKOM M CYXO#l MBLIBIILI, KOTOPAs IIePEHOCUTCS
Ha paccrosgHue 0 5 KM. MHOruMe BeTPOOIBLIAEeMbIE
pacTeHUsI IBETYT BOOOIIe OO IIOSBJICHUS JIHUCTHEB,
KaK, HampuMep, Oepesa u opemrHUK. OIbIIeHNe C II0-
MOIIBIO BOJBI IIPOUCXOAUT Y PACTeHUU, IIEJUKOM IIO-
rPYKEeHHBIX B BOAY (POTOJIUCTHUK, CTPEJIOJUCT U IP.).
NUx IIBETKU MMEIOT OJIMHHBbIC HUTEBUIHBIC IIBIIHUKU,
a WX TbLIbIIA JIUIIIeHA O000JOUYKM, 3aIlUIIaoINneill oOT
BBICBIXaHUA.

Ol'II:IJIeHI/Ie IIPX IIOMOIIM MXHWBOTHBIX B OCHOBHOM
IIPOM3BOOUTCA HACEKOMBIMM W IITHIIaMH. OTJII/IIII/I-
TEJbHLIM HPU3HAKOM I[BETKOB, OIBLLIAEMBIX HAaCEKO-
MbIMU U NTUIAMU, ABJIATCA APKO OKpAIlleHHbIe OKO-
JIOIIBETHUKM, OJiarogaps KOTOPBHIM OHH eIlle W3TaJi
3aMeTHBI MIJd OIIBIJINTeJIeH.

i JOTOJHUTENBHOTO TIPU- 3AMOMHU
BJIEUEHUS ONBLINUTENEN IIBEeTKHU OnbinieHne Npu nNomo-
3a4acTyl BBIIEJAIT HeKTap. Ly MypaBb€B Ha3blBaloT

KpoMme ecTeCcTBEHHBIX CIIOCOGOB | /PMEKOramnen, apyrux
HAaCEeKOMbIX — 3HTOMO-

ONBLIEHUA CYIIECTBYEeT TaKiKe ramuein, npu nomowm
U UCKYCCMEeHHOoe OnvlLleHue, NTUL — OPHUTOraMueil.
KOTOpOe IPUMEHAETCA UesioBe-
KOM JIJIsl BBIBEJIeHUA HOBBIX COPTOB KYJbTYPHBIX pac-
TeHU! M NOBBIMIEHUA YPOKANHOCTU IIEPEKPECTHOOIIBI-
JAeMbIX PaCTeHUIA.

OnnomoTBOpeHNEe y MOKPBITOCEMEHHBIX OTJIUYAET-
cA OT BCeX OCTAJIbHBIX pacTeHuii, TaK KaK OHO ABJIfA-
eTcs 0BOUHbBLM.
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EE' Cucremamn MHor006pa3|ne opraHn4yeckoro mmpa

ITocse momamammsa Ha pPHIIbIE IECTHUKA IIbLILIA
mpopacTtaeT OJiaromapsa oOpas3oBaHUIO BereTaTUBHONI
KJIETKOl MBIINHKY NBLIbIIEBOH TpyOKu. OHa IpoHU-
KaeT uepes PBLIbIlE IECTUKA M0 NBLILIIEBXOIa B ce-
MsasauyaTke. Ilo TBLIBIEBOII TPYyOKe IBUTAIOTCA IBa
cuepmus. Korma melablieBas TPyOKa JOCTUTAET CEMsI-
3ayaTKa, OHa JIOMaeTCd U CIEePMUU OKAa3bIBAIOTCS
BOJIN3Y ANIEKJETKN 1 IeHTPATbHON KJETKM, II0CJe
Yero CJAMBAIOTCA C HUMMH.

Puc. 76. [IBoiiHOE OILIOJOTBOpPEHME:

a—e — I10CJIeJOBAaTEeJIbHOCTb IlBOfIHOI‘O OILJIOOOTBOPEHUA

— MBLIbIIEBOE 3€PHO HA PBLIbIE MEeCTUKA;
— TBLIbIIEBAaA TPYyOKa;
— aHTUIIOMABI;
— IeHTpaJbHAA KJIEeTKAa;
ANIEKJIEeTKAa;
— CUHEPTHUIbI;
— MuKponuie (IbLIBIIEBXOX);
— CcIepMuu;
— CJIUSHUE CIePMUs C AUIEKJIEeTKOMH;
10 — ciauaHUE CIepMUA C IeHTPAJbHON KJIETKOM;
11 — swurora;
12 — TpunsougHoe Axpo (OyAyIIuil 9HIOCIIEPM);
13 — sHOOCIEDPM;
14 — pa3BUBAIOIUICA 3aPOIBIII

C OISOk W~
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PasmHoOXeHMe pacTeHuin @ 327 @ 329

B pesyabTaTe 1BOMHOTO OMJIOAOTBOPEHUS U3 AHIle-
KJIETKH W IePBOr0 CIepMUSA o0pasyeTcs 3UI0OTa, a U3
IEeHTPaJbHON KJETKM M BTOPOTO CIEePMHUA — TpPU-
miougHad KJeTka. [BofiHOe OmMJI0JOTBOPEHNE UI'DAET
Ba)KHYIO POJIb Y IIBETKOBBIX, IIOCKOJBKY obecIeumnBa-
€T BBICOKYIO IPHCIOCO0JIAEMOCTh K YCIOBUIM OKPY-
JKaroIen cpensl (puc. 76).

B xoneunom mrore m3 cemsasavaTka (popMupyeTcs
ceMs: MHTETYMEHTHI JaloT HAauaJl0 CEMEHHOH KOoMXKype,
31TOTa B pe3yJibTaTe MHOTOKPATHLIX AeJeHUN — 3apo-
OBIITY, 4 TPUILIOUAHAS KJETKA — BTOPUUYHOMY DHIO-
cuepmy. IlociaemHuil ABJIgETCA 3aIIacOM MUTATEIbHBIX
BeIILEeCTB JJIsI IIOCJIEAVIOIIero Pa3BUTHUSA 3apOabIiia. 3a-
macHbIE BeIleCTBa MOT'YT OCTABATLCS B CeMeHaX B DHIIO-
ciepMe, HO MOTYT TaKiKe MePeXOAUTh B CaAM 3apPOJBIIII
1 OTKJIAABIBATHLCS B €0 JUCTOUKAX — CEMSTOJISIX.

IIpeBpamienue ceMss3auaTKa B CeMs IIPOMCXOTUT
Ha MaTePHUHCKOM PaCTeHUU 34 CUET ero IUTATeJbHBIX
BeIIeCTB.

PacmpocTpaneHune ceMsH M ILJIOAOB CIIOCOOCTBYET
pacceJeHMIO pacTeHUii, a paccejieHle PacTeHuin —
COXPaHEeHWIO U IIPOIBeTaHui0 BuAoB. Ilaoabr m ceme-
Ha MOTYT pPAaCIPOCTPAHATHCSI CAMOCTOSATEJIbHO WJIN
C IOMOIIBIO BETpa, BOAbI, IITUI[ U APYTUX KUBOTHBIX,
yeJoBeKa.

Hawubomee pacmpocTpanen cmocob pacceneHusA pac-
TeHU# BeTpoM. ILjIogsl m ceMeHa TaKMX pacTeHUN
NMEIOT CHeIMaJibHbIe IIPHUCIOCO0JeHUS OJIS PacIiIpo-
CTpPaHEHHUs: XOXOJKM, BOJIOCKH, IIApPalIlOTUKU U OP.
(puc. 77). PacupocTpaHeHre CeMAH U IJIOLOB IIPU IIO-
MOIIIX BOABI CBOMCTBEHHO B OCHOBHOM BOIHO-00JIOT-
HBIM PACTEHUSIM.

IloBOJILHO YacTO B HMPUPOIE BCTPEUAIOTCA PACIPO-
CTpaHeHue IIJIOJOB M CeMAH IITUIIaMU MW OPYI'MMHK
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EE Cuctema n MHOroo6pasue opraHU4eckoro mupa

sKuBoTHBIME. OHA B OCHOBHOM XapaKTepHa IJs pac-
TeHU ¢ couHbIMU mnjgomaMu. B XX Beke 3HAUUTEJIb-
HOe BJIHSHHNE Ha paccejieHHe PacTeHHH cTajJ OKa3bl-
BaTh YEJIOBEK.

Puc. 77. IIpucnocobieHuss ceMaH
U1 PACIPOCTPAHEHUS UX BETPOM

PasButme pacTnuTeNbHOro opraHn3ma

IIpomecc MHAMBUAYATHLHOTO PA3BUTHUA — OHMOze-
He3 — Yy IIBETKOBBIX PACTEHUI IEeJIUTCSA Ha UYeThIpe
mepuoja: SMOPMOHANBHBIN, BereTaTUBHBINA, TeHepa-
TUBHBIN U TIEPUOJ] CTAPEHUA. IMOPUOHANbHBLI nepuod
PasBUTUA IIPOJOJIKAETCSA OT OIJIOLOTBOPEHUSA IO CO-
3peBaHUA CEMEHU, OH OBLJI PACCMOTPEH BHIIIIE.

BezemamugHuulii nepuod BKJIOYAeT IIpOpPaCTaHUE
ceMeHH ¥ (OpMUDPOBaHUE BereTaTUBHBIX OPraHOB
BILJIOTH O 00pa3oBaHUsA reHepaTHUBHBIX opraHoB. Ce-
MeHa MHOTUX PacTeHWIl HeCIIOCOOHBI IpopacTaTh cpa-
3y JKe IIOCjIe OIaJaHWs C MAaTEePUHCKOTO PAaCTeHUd,
TaK KaK OHH 3a4YacTYIO HaXooATCA BHYTPH ILjIOoJa.
ITOMYy MOTYT MPENATCTBOBATH HEIIPOHUIIAEMbIE IJIs
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Pa3BuTue pacTUTeNIbHOro opraHusma @ 327 @ 329

BOJIBLI CeMeHHas KOKypa M OKOJIOILJIOSHUK, HaKOILIe-
HUEe B CeMeHU MOJaBJAIONINX PA3BUTHE 3aPOAbIIIa Be-
IIeCTB, a TaK)Ke HeJOPa3BUTIHE CAMOIO 3apPOAbIIA.

s mpopacTaHusa ceMAH C IIJIOTHON CEMEHHOM KO-
JKYPOH MM OKOJIOIJIOTHUKOM (HAIpUMep, I'PEIlKOro
opexa) TpedyeTcda UX MeXaHNUYeCKOe IMOBpe’KIeHne —
ckapugukrayus. YcTpaHeHWe NONABJAIONINX pPa3BU-
THEe PACTEeHUs BeIllecTB Tpebyer Jub0O AJIUTEIHHOTO
mepuona HaXOMKIeHUA CeMeHU MPU MOHUKEHHOH TeM-
meparype — cmpamu@urkayuu, — 1ub0 BbIMBIBAHUS
STUX BeIIeCTB IIOJ CTPyel BoAbl. MHOTHA TpedyeTrcs
BO3[eMCTBrEe KAaKUX-I100 (PU3MOJOTNYEeCKN AKTUBHBIX
BeIleCTB, HAIpuMep (puTOrOPMOHOB.

ITocne yecTpanenusa MeXaHUUECKUX UM XUMUUYECKUX
OPEensATCTBUIN HauMHAaeTCsa Ipoliecc npopacrauus. O
IeJINTCSA Ha UeThIpe CTaauu: HaOyxaHue, IPOKJIeBLIBA-
HUe, CTafus IeTepOTPO(PHOro pocTa M CTALUSI ABTO-
TPOHOT'O pocTa.

B mporiecce HabyxaHUA TKAHU CEMEHU, CONEPIKaB-
mue 5—10 % Boxmbl, HaOUPAIOT ee B 3HAUUTEIbLHOM
KOJINYeCTBe M YyBeJMUYHBAIOTCA B pasmepax. Ilpm
5TOM AKTHUBU3UPYIOTCSI IIPO-

IlecChl KU3HEeNeATeJIbHOCTHU 3a- 3TO UHTEPECHO
ponbillia, W OH IIyCKaeTrcsa PacteHunA ceBepHbIX WK-
B poct. Ha BTOpO# cTagum mpo- POT B OCHOBHOM ABNIA-

o TCA NHH H HbIMW
pacTaHUA BapOABIIIEBBIH KO- o AMMHHOAHEBHD
(oBec, AYMEHDb), a OXK-

PeIIoK MPOPLIBAET CEMEHHYIO HbIX— KOPOTKOIHEBHBIMM
KOXYypPy B Me€CTe€, KOTOPO€ Ha- (xpu3aHTeMma, acTpa, cos).
3LIBAETCA CeMABX000M, IIOCJIE

HEero MOsBJAETCA M 3apPOAbIIIeBbIN cTebensex. Cragus
reTepoTpo(HOT0 POCTA AJUTCS OT IIPOKJIEBBIBAHUSA IO
BBIXOJIa ITPOPOCTKA HA CBET, TaK KaK B 3TO BpeMs IIPO-
POCTOK HecIocoOeH eIle OCYIIeCTBJATHL Ipolecc ¢o-
TocuHTe3a. Ha cragum aBTOTPO(GHOTO poOCcTa IIPOPO-
CTOK HAKOHEII-TO ITOSBJISETCA Ha IIOBEPXHOCTU 3€MJIU
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EE Cuctema n MHOroo6pasue opraHU4eckoro mupa

¥ TIOCTEIIeHHO IIePeXOAUT Ha caMoobecIedueHUe opra-
HUYECKUMU BeIll[eCTBaMU.

OpHako Tpollecc BBIXOZA IIPOPOCTKA HA IIOBEPX-
HOCTH CYIIIECTBEHHO Pa3jNuaeTcA Y Pa3HBIX OpTraHU3-
MoB. OHY U3 HUX BBIHOCAT CEMSA0JIN HA IOBEPXHOCTD
(dbacosnnb, TomaThl) (puc. 78), a Apyrue OCTABIAIOT UX
mox semJieii (puc. 79). IIBymonbHBIE BBIXOOAT HA IIO-
BEPXHOCTH TIETEJBKON 3apOABINIEBOTO cTebeabKa,
a 3JIaKM TPOOMBAIOT TOJIIY 3€MJIU MEPBUYHBIM JIH-
CTOUYKOM — KOJeONMUJLeM.

Puc. 79. Ilpopacranue ceMeHU KYKYpPY3HbI

208



Pa3BuTue pacTUTeNIbHOro opraHusma @ 327 @ 329

A mpopacTanusa ceMeHUW HeIOCTATOYHO HAJMUUI
B IMOYBe BOABI. [l 5TOr0 HEOOXOAMMBI TaKiKe OIIpe-
IeJIeHHasd TeMIepaTypa IMOYBhI M HAJWUYKWEe KUCJIOPOaa
B cpelle, TOCKOJBKY POCT TpebyeT 3HAUUTENbLHBIX 3a-
TpaT YHEPTUU, KOTOPhIe IIPOPOCTOK MOIKET HOJIYUYUTh
TOJBKO B ITpOIlecce ABIXaHUS.

B panpHeliimeM mDPOMCXOAAT POCT PACTUTEIBHOIO
Oopranms3Ma H YBeJINYEHNE KOJn4dYeCcTBa JIMCThEB, BET-
BJIeHMe Tobera 1 KopHsa. PocT pacTeHMI IPOUCXOIUT 3a
CUeT OBYX HIPOIECCOB: JAeJeHUs KJIETOK M MX PacTAKe-
Husg. OJHAKO POCT PACTEHUS B BBICOTY OCYIIIECTBIIAETCS
3a CUeT MeATEeILHOCTY BEPXYIITeUHBIX 00pa30BaTeIbHBIX
TKaHel mobera 1 KOPHSA, a ¥ HEKOTOPBIX PACTEeHU —
W B OCHOBAHUU MEXKIOY3JIUH, TOTAa KaK POCT B TOJIIIIU-
HY 00yCJIOBJIeH JeJeHUeM KJIEeTOK KaMOusd.

I'enepamuéHblil nepuod CBA3BIBAIOT C 3aKJIATKON
n (QPYHKIIMOHUPOBAHUEM pPENPONYKTUBHBIX OPTaHOB.
I aTOr0 MHOTMM pacTeHUusM TpedyeTcs He TOJbKO
HAKOILJIeHre 0MoMacchl, HO U OIpeJesieHHAasd ITPOJO0JI-
JKUTEJNBHOCTh OHA ((oTomepmonm) WM IIePuon Ieli-
CTBUA NOHUMKEHHBIX TeMIIepaTyp.

Ilepexon pacreHMii K IIBETEHUIO BCJIEICTBUE Ieii-
CTBUA IOHUMKEHHOU TeMIlepaTyphbl Ha3bIBaeTCA APOBU-
3ayueil.

Ilepuod cmaperHus HaYWMHAETCS IIOCJE TOTO, Kak
pacTeHme 3aBEPIITUJIO IIOCTeIHee IOLOHOIIeHNE U YiKe
HEeCIIOCOOHO 3aIlBeCTU BHOBL. B 3TOT mepmoj HapyIia-
eTcd CHHTEe3 MHOTHX BeIleCTB, IIOCTEIIeHHO IIpeKpa-
mraeTca (OTOCHMHTE3, B KJETKAX Pa3pyIIaloTcs XJIO-
pomIacThl M HaKaIJIWBAIOTCA TOKCUYHBIE ITPOIYKTHI
oOMeHa BelrlecTB. B pesyibTaTe HapyIlleHWI, BO3HU-
KaIUX B PACTEHUU, 3aITyCKAIOTCS IPOTrpaMMbl rube-
U KJETOK. 3aBepIllaeTcsd IIePUO]] CTAPEHUS ITOJHBIM
OTMHUPaHUEM PACTUTEJILHOI'O OpraHusma.

209

25



EEI Cucremamn MHor006pa3|ne opraHn4yeckoro mmpa

Pasgpaxumoctb

Pacrenus cmocoOHBI pearupoBaTh Ha IIOCTOSHHO
IeHCTBYIOINEe WJIN IMEePUOSUUYECKUN MIPOUCXOMAIINE
B IIpUPOJEe WU3MEHeHWdA, HAIPUMepP BOCXOA U 3aXO.

COJIHIIA.
XapaKTepHbIM SABJSIETCA IPUMEDP C pPacTeHUueM,
CTOAIIMM Ha IMOJOKOHHWKE y OKHA — €ero JIUCTh:A

MMOBEePHYTHI K cBeTy. Eiie 0ojiee BhIpasKeHa peakx-

IUA HA CBET Y 3aKPBITHIX KOP3WHOK IIOACOJTHEUHNKA,

KOTOpbIe II0BOPAUMBAIOTCA B CBETJ0€ BpPEMS CYTOK

BCJIEZ 3a XOIOM COJIHIIA, a HOUBIO BO3BpAIIlAIOTCA Ha

WCXOOHYIO IOo3uInio. IlosgBieHMe OJHOCTOPOHHETO

pocToBOTO u3ruba pacTeHUsA IIOA MOeHCTBUEM OCBe-

IIIeHHOCTU HasbIBaeTca gomomponusmom (puc. 80).

MsmeHeHMe OCBEIeHHOCTU BBIBBIBAET OTKPBLIBAHUE

U 3aKpbIBaHUE IIBETKOB HEKOTOPBIX pacTeHuii (Kap-

To(essA) U WM3MeHeHUe MOJIOMKeHUuA JUCTheB (Oesas
aKammsa, KUCJIUIIA).

Haxxe MTPOTOIIKUTEIHLHOCTD

IHS W HOYM BOCIPUHUMAETCH

pacTeHUAMHU KaK OIIpeleJieH-

HBIA CHUTHaAJ: OOHHU PaCTeHUSA

mepexonAT K IiBeTeHUIo (¢pomo-

nepuodui3m), a pacTeHUS yMe-

PEeHHOT0 KJImMaTa IPeKpaliaioT

POCT M HAYMHAIOT T'OTOBUTHCS

K sumMe. CIeKTpaJbHBIA COCTaB

cBeTa TaK:Ke OKas3bIBaeT BO3-

IelicTBUEe Ha pacTeHuA — OcC-

BellleHre KPACHBIM CBETOM CIIO-

CcOOCTBYeT IIPOPACTAHUIO CEMSAH

Puc. 80. ®oTo- cajata M IIepexXoqy PacTeHHH

TPOIIU3M K IIBETEeHUNIO.
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3eMHOe TATOTEHWE TaK)Ke OKAa3bIBAeT BJINAHUE
Ha pPacTeHUA: KOPEHb BCETJAa CTPEMUTCA K IEHTPY
3emuu, a mober — OT HEro. ITU POCTOBBIE PeaKIIUU
Ha3bIBAIOTCA 2zeomponu3dmom. JlocTaTouHO pasBUTa
YV PacTeHU# U TeMHIepaTypHas YYBCTBUTEJIbHOCTb: OHU
CIOCOOHBI OTKPHIBATL U 3aKPBHIBATH I[BETKU, OMYCKATh
¥ TOJHUMATh JUCTbA, B TOM UHCJIE U B OTBET Ha CY-
TOUHBIe KOJIe0aHUs TeMIepaTyphbl, KakK, HaIpUMep,
TIOJIBIIAHBI NN (Pacoiib.

MHoroo6pasue pacTteHuin, UX ponb B npupoae

ITapcTBO pacTeHuii yCJIOBHO MOAPA3NEJIAOT Ha
BBICIIIVIE U HU3IME pacTeHudA. K Huswum pacmenuam
OTHOCSAT BOJOPOCJH, TEJIO KOTOPHIX HE PaCUJIeHEHO Ha
OpraHbl U Ha3BLIBAETCA MALJLOMOM, UIU CJO0CEULLEM,
a opraHbI II0JIOBOTO 1 6ECIIOJIOTO PA3MHOMKEHUA 00BIU-
HO OJHOKJIETOUHBIE. BblicuumMu pacmenHusamu CUUTA-
IOTCSI BCE OCTAaJIbHBIE PACTEHUA, ¥ KOTOPBIX MMEIOT-
ca nudpepeHTUPOBAHHBIE TKAHW M OPraHbI, a TaKKe
MHOT'OKJIETOUHBIE OPTaHbI IIOJIOBOTO U 0OECII0JIOTO pas-
MHOKeHUusa. PopMupoBaHre TKaHEH W OPraHoB OBLIO
CBA3aHO C BBIXOJOM PACTEHUI HA CYIITY, I'Jle BO3HUKJIA
HeOOXOAUMOCTb B 3aIlIUTE OT BBLICHLIXAHWUS, IIEPEIaaoB
TeMIOepaTypbl 1 MeXaHUUYEeCKUX IIOBPEeKIEeHUl, a TaK-
JKe IOTPeOHOCTh B 0O0ecIeueHrHr BOJOH M MUHEPAaJb-
HBIMU cojiAMU. [ BBICIINX PACTEHUU XapaKTepHO
TaK:Ke NPaBUJIbHOE UepemoBaHMe 0ECIIOJOr0 U II0JIO-
BOT'O TIOKOJIeHUH. B 3aBUCMMOCTH OT HAJIUUUA OTIEJb-
HO CYIIIECTBYIOIIEr0 II0JIOBOTO TOKOJIEHUS — TaMme-
TOpUTa — BBICIIINE PACTEHUA NEJAT HA ABE TI'PYIIIBI:
BBICITIVIE CIIOPOBBIE W CEMEHHBIE.
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CoBpemMenHasa cuCTeMa IAPCTBA PACTEHUHN IIpes-
cTaBjeHa Ha puc. 81.

PacTeHus: ABIAOTCA IIOUTH €JUHCTBEHHBIM HCTOY-
HUKOM JKM3HU Ha 3eMJie, MOCKOJbKY OHU CBA3BLIBAIOT
Comnume ¢ 3emJeii, mpeBpalias SHEPTUIO0 COJHEUHBIX
Jydueli B MOCTYIHYIO OJIsI BCEeX JKHBBIX OPraHM3MOB
dopmy. PacTeHus ABIAOTCA IePBBIM 3BEHOM B IEIAX
MUTAHUSA PA3JIUYHBIX SKOCHCTEM, HAUMHAS OT BOLOE-
MOB, TZe (PUTOIIJIAHKTOH IIOTJIOIIAaeTCs MHOTOUMCJIEH-
HBIMH OJHOKJIETOUHBIMH ¥ MHOTOKJIETOUHBIMHU JKU-
BOTHBIME, U 3aKaHUYMBASA HA3eMHBIMU dKOCHCTEMAMMU,
B KOTOPBIX PACTUTEJIbHBIE PECYPCHI SKCILIYATHUPYIOT-
Ccs HE TOJBKO PACTUTEIbHOATHBIMU KHUBOTHBIMH, HO
W TapasuTUUYeCcKUMHU OaKkTepusaMu, rpubamMu, *KHBOT-
HBIMHU U JA)Ke PACTeHUSIMMU.

ITapcTBo Pacrenusa

Husmme pacreHusd Bricmine pacreHusda
z
E = g E Bricmie criopoBbie CemeHHBIE
o 5 I 9]
all 8|l gl &
g &g T T T T T
c alle &l ®l|E & ® ] e ] @ .
HAa|HollHellxm 3 o 4 3 4 )
EollER|E 2E o = ul o] ol o 4 o
Sglcs|PEl s |B|I5||5|| 5| |5]|| E2
=) a I = m m m o
sl gl gl ¢ 2 ) e [|mg g l|lmgg
s > & = < Z g ||e g 3] T g E
2 0 < o " > 3 =S s =)
= s o0 S g 9 BT = E 3 M
= = = e || g S ||° E:r
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o e B 1 ':!
o e} = o

Puc. 81. Knaccupukramus mapersa Pacrenus
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Pacrenua aBndaroTcAa AJid MHOTUX YKUBOTHBIX Cpe-
01 00UTaHWA, TOCKOJIBKY PasjIndYHbIE KOPOEAbI, TJIA
U Apyrue napasuThl HIOKUJAIOT pacTeHUe TOJIBKO C Iie-
ab10 paccesnenus. Ha pacTeHuUAX CTPOAT rHe3la MHO-
Tve MTUIILI, OOUTAIOT U OXOTATCA IIPECMBIKAIOITHECST
U MJIEKONIUTAIOIINe.

OpraHnyecKkme BeIlleCTBa, IPOU3BENEHHBIE pacCTe-
HUAMU, BaJeKO He IIOJHOCTHIO PACXOAYIOTCA B IIpoliec-
ce JKUBHeJeATeIbHOCTH, U3 UX OCTATKOB 38 MUJIJINOHBI
JeT o0pa30oBaJINUCh 3aJe)KU IIOJIE3HBIX HCKOIIAeMBIX,
TaKUX KaK KaMeHHBLIN 1 OypwIil yroab, HedTh. CuH-
Te3UPOBAaHHBIE PACTEHUAMU OpPraHWYecKle BeIlecTBa
UMEIOT OTPOMHOE 3HAUeHWe B ITI0OYBOOOPAB0BAaHUU, IIO-
CKOJIbKY WMEHHO DPACTUTEJbHBIE OCTATKU 00pPasyoT
TyMyC, CKJIEeWBAIOUUII HeopraHWYeCKHe YaCTUUKU
B I'PaHYJBI U CO3MAIOIIUMN CTPYKTYPY IIOUBBI, a TaKKe
IpedoTBpaIIaIIui ee cMbIB U 5po3uio. He MeHbITYIO
pOJIbL B TIPOIleccax MOYBOOOPA30BAHMA U €CTECTBEH-
HOTO CaAMOOUUIIEHUSA CTOUHBIX W 3arpsA3HEHHBIX BO/I
UTParT BOJOPOCIIU.

Kucnopon, Beimendaromuiica B pesyabraTe JeATelb-
HOCTU PpACTeHWH, o0ecmeuwBaeT IIPOIECC MAbIXaHUA
BCeX JKUBBIX OPraHU3MOB, a TaKiKe APyrue OKUCJIU-
TeJIbHBIE IIPOIlecCHl B Ipupose. V3 Kuciopona B Bepx-
HUX cJI0ax atMochepbl o6pasyeTcd 030H, CO3TAIOIIMI
030HOBBIN SKPaH, IPEINATCTBYOINN TPOHNKHOBEHUIO
Ha 3eMJII0 T'yOUTeJbHBIX [IJs BCETO KUBOTO YJIbTpA-
$1oJIeTOBBIX JIyUEi.

PacturenbHOCTS CyIlecTBEHHO BJAMAET W Ha KJIU-
MaT IJIaHeThbl, (opMUPYA TeMIEPpaTYPHBIN PeKUM:
3a cueT 3HAUUTEJBbHOT'O IIOTJIOIIeHUA YIJIEKUCJIOTO Ta-
3a IIPOU3O0IILI0 YMeHbIIIeHNe TaK Ha3blBaeMOI'o IIapHU-
KOBOTO s3(h(peKTa U CHUKEHUe TeMIlepaTyphl JO COBpe-
MEHHOTO YPOBHA.
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YeJl0BEK UCIIOJBb3yeT PaCTUTEJIbHBIE Pecypchl He
MeHee IITUPOKO. VI3 OTPOMHOI0 pasHoo0pasusa IrapcTBa
pacTeHuii ocoboe 3HaUeHHUe IJISI UeJOBEKa MMeEIOT ce-
MEeHHBbIe PacTeHUsA, JAI0Iue MUIy, OfeKIy, TOILINBO,
CTPOUTEJBHBIN MAaTePUAaJ, CHIPbe OJIA Pa3IUUYHBIX OT-
pacjeil TPOMBLIIIJIEHHOCTH: IIHINEeBOM, TEeKCTUJILHOM,
OymaskHOI, xuMuueckoi u ap. Takum obpasom, pac-
TEeHUs SIBJAIOTCSI OCHOBOM KM3HU Ha 3eMJe, a UX JIesd-
TeJIbHOCTh — KOCMHUYECKOU M0 MacIiiTabam.

Hunswne pacTteHnA

Husmine pacrenuss ABASIOTCS HamboJiee OpPeBHeN
TPYNIION pacTeHWil Ha 3emye, 00BeIUHAIONIEH Kak
OIHO-, TaK W MHOTOKJIETOUHLIe Bomopocau. Bomopoc-
Ju OOMTAIOT He TOJLKO B BOJEe, HO 1 B IOUBe, Ha KOpe
IepeBbeB, BO JbIaX U T. ., 4 TAKIKE BXOAAT B COCTaB

JUITaTHUKOB. Bomopociu Bo-

3ANOMHMU IHOU cpenbl O0UTAHUA IIO CIIO-
He Bcskoe BopHoe pac-  co0y sKHBHU AeJIATCA Ha IJIaH-
TERIAE ABNFETER Beyo= KTOHHBIe 1 OEHTOCHEIE.

pocnbio. Xopowo u3- . .
CJIOOBI/IH_Ie BOOOpOCJIEN Kpau-
BECTHbIE KYBLUWHKM, PO-

FONMCTHUK, PACKA — 3TO He PasHoo0pPas3HO II0 CTPOEHUIO,
BbiCIIME pPaCcTeHUA, OC- dopme, BeaHUYMHE, OKpacke
BOMBLUVIE BOLHYIO Cpefy. u T. 1. IMeHHO OKpacKa CJo-
€BHIIla 3aYacTyI0 OTpakaeTcs
B HAa3BaHUAX PA3JUYHBIX TaKCOHOB (TPYIII) BOHO-
pocieii: 3ejeHble, Oypble, KpacHble u T. A. OKpacka
BOZOpOCJell O0ycJOoBJIeHA IUTMeHTaMu (KpacsaiuMu
BerriectBaMu). Ilo CTpoeHMIO TasioM OBIBAeT OIHO-
KJIETOUHBIM, KOJIOHHUAJBLHBIM HJIX MHOTOKJIETOUHBIM.
MHOTOKJIeTOUHBIE TAJJIOMBI OBIBAIOT HUTYATBIMU, KY-
CTHUCTBHIMHU ¥ ILJIACTHHYATHIMU.
Pasmuoskatorcss Bomopocsin 0OecIiojibiM, Berera-
TUBHBLIM W IIOJIOBBIM cmocobamu. Ilpu 6ecnosom pas-
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MHOKEHUU TIyTeM CIOpoo0pasoBaHUA COAEPIKIMOE
OIHOM KJETKM MHOTOKPATHO OEJUTCI U 00pasyercs
3HAUUTEJbHOE KOJUUECTBO OMHOKJIETOUHBIX ITOIBUIK-
HBIX CIIOP, KOTOPBIE HA3BLIBAIOTCA 300cnopamu. Kax-
Jas M3 HUX JaeT HAYaJo HOBOM oco0M. ¥ HEKOTOPBIX
HETOMBUKHBIX BOJOPOCJIEH Oecloyioe pasMHOMKEHUEe
OCYIIIECTBJISIETCS HE 300CIOpaMU, a HETOIBUKHBIMU
CIIOpaMH, JIUIIIEHHBIMHU KI'YTHUKOB.

IIpu sezemamuerom pPasMHOMKEHUMN HOBBLIE 0COOH
BO3HHUKAIOT U3 OOPLIBKOB HUTEN M KYCKOB CJIOEBUII]
MHOTOKJIETOUHBIX BOJOPOCJIEH, a TaK:Ke IIPU paciiaze
KOJIOHUH U eJIeHUU OJHOKJIETOUHBIX ITPeJICTaBUTeJ e
HaIBoOE.

ITonogoe pasMHOKeHUE B KJIACCUYECKOM BUIe 3a-
KJII0OUaeTcA B CAUSHUMN OABYX ITOJOBBIX KJIETOK, B pe-
3yJabTaTe uvero obpasyeTca BUIr0OTa, IIpopacTaroias
3aTeM B HOBYIO 0CO0b, OJHAKO y BOIOPOCJTEl MOTYT
CIWBATHCA KaK IOJIOBBIE, TAK M BereTaTUBHBIE KJIET-
KM UJIU Jaske ONHOKJETOUHBIe ocobu ImenukoMm. Ilis
HEKOTOPBIX BOJOPOCIIEN XapaKTepeH OCOObIN II0JOBOI
IIPOIIeCC — KOHBI02AUUA.

Bomopocau He ABAAIOTCA CHUCTEMATHUYECKON T'DPYII-
MO, TaK KaK 9TU OPTaHM3MbI UMEIOT Pa3IndHOe CTPO-
eHme U IIPOUCXOKIeHUe, TeM He MeHee, 10 TPaAUuIInuu,
K HUM OTHOCAT A0 13 oTaesioB, HamboJiee M3YUEHHBI-
MU U3 KOTOPBIX SBJIAIOTCSI KpacHbIe, Oyphble, 3eJIeHbIe
W TUaTOMOBBIE BOJOPOCJIHU.

Otnen Kpacusie Bomopociau BKIo4YaeT okoso 5 000
BHOOB B OCHOBHOM MOPCKHNX MHOI'OKJIETOYUHBIX BOIO-
pocJieii, XOTs B HACTOsSIIIee BpeMs N3BECTHHI yiKe IIpec-
HOBOJHEBIE 1 IIOYBeHHEBIE BUALI. OKpPacKy UX TaJIJIOMYy
OT roJTy00BAaTO-CTAIBHOTO 1O MAJMHOBO-KPACHOTO U Jia-
JKe UepHOTrOo HPUAAIOT XJIOPOPUIII U JOIMOJTHUTEIbHEIE
OUTMEeHThI — (pUKOOUINHLI. KpacHble BOLOPOCIN —
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HauboJiee TiIy0OOKoBoAHEIe. OCHOBHOE 3aIlacHoe Bellle-
CTBO KPAaCHBIX BOJOPOCIell — OarpAHKOBBII KpaxMad.
PasmuoixaroTcsa 0arpsuku 0eCIIONBIM, BereTaTHUBHBIM
" IIOJIOBBIM CHOCO6aMI/I, IIPU 9TOM JaxKe HNX CIIOPBI
1 IIOJIOBBIE€ KJIETKM JIMINEHBI KIYTHUKOB, UYTO KOPEH-
HBIM 00pasoM OTJIHMYAeT MX OT APYTHX BOJOPOCJIEH.
OCHOBHBIMU IIPEJCTABUTEJIMU KPACHBIX BOJOPOC-
Jeil ABJAAITCA mopdupa, POSUMEHNA, KaJIUTaMHIOH,
HeMAaJIOH, KOpaJlINHA, aH(eJblusd 1 IlepaMusa, obu-
TamIlue B MOPAX, TOTAa Kak

3TO MHTEPECHO B IIPECHBIX BOJOE€Max B HaIen
KpacHble Bogopocnn — CTpaHe MOXHO BCTpPETUTH, Ha-
Hanbonee rny60KOBo,q— opuMep, 6anaXOCHepMYM.

Hble, TaK Kak OHW 6binn
Kpacunsle Bomopocam wurpa-
06Hapy»KeHbl Ha rnybuHe

268 M B paioHe Baram- IOT Ba)XHYI POJIb B MOPCKHUX
CKMX OCTPOBOB. S9KOCHucCTeMax, TaK KaK CJIyiaT
KOPMOM [JIsI MHOTHX JKHBOT-
HBIX U OAIOT WM IPHUIOT, 000TAIai0T BOAY KIICJIOPO-
IOM, MOTJIOIIAIOT YIJIeKMCJIBbIN ra3. HekoTopbeie Kpac-
HbIe BOIOPOCJIM HCIOJB3YIOT B IIUIIY, HA KOPM CKOTY,
B KauecTBe ymoOpenusi. Takixe M3 HHX IIOJyYarT
arap-arap, ion, Opom, 3aMeHHUTeJIU KPOBU U JeKap-
CTBE€HHBIE€ IIpeIiapaThl, IIPEIIATCTBYIOII[I€ CBEPTHIBA-
HUIO KPOBH.
Otnen bBypsie Bomopocianm o0BEIUHSAET OKOJIO
1 500 BuUAOB MCKJIIOUUTEIHLHO MHOTOKJIETOUHBLIX MOP-
ckux opramm3moB. OKpacka cjoeBuIlla OypbIX BOJIO-
pocJieil BappbupPyeT OT 3eJIEHOBATO-OJIMBKOBOI 10 TEM-
HO-Oypoii, Oyayum oOOyCJIOBJIEHHOH XJIOPOPUIIOM
1 KapoTuHoOugaMu. PasMepsl Teaa OYPBHIX BOLOPOCJIEH
moryT gocturatb 60 m Gojsee MeTpoB (MAKPOIIMCTHC
rpyiieHocHas). K cybcrpaTy Oypble BOLOPOCJIU IIPH-
KPEIJIAIOTCA C IIOMOIIBIO CHEINANbHBIX BHIPOCTOB —
pu3oudog, HO BIOCIEACTBUU MOTYT OTPHIBATHCA OT
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HETO0 ¥ HOBBIX PU3OUJOB HE O0OPA30BBIBATH. ¥ HUX
NMEeIOTCSA JOCTATOUHO XOPOIo chOPMUPOBAHHEIE TKa-
HU, a OPTaHbl IIOJOBOTO M 0OECIIOJOr0 PasMHOMKEHUS,
B OTJHYME OT BCeX OCTAJbHBLIX BOIOPOCJEii, MOTYT
OBITH MHOTOKJIETOUHBIMH. 3aIllacHOE BEIeCTBO OYPBIX
BOJIOPOCJIEl — pPACTBOPUMBIA YIJIeBOJ JIaMUHAPUH,
HaKaNJUBAIOIMIUHACA B IIUTOILIaszMe. PasMHOMKAIOTCS
Oypble BOZOPOCJM BETeTATUBHO, 0ECHOJIBIM WJIU II0JIO-
BBIM crocobom. [Iia HHMX XapaKTepHO uepemoBaHUe
0ecII0JI0r0 M II0JIOBOT'O MOKOJIEHUH ¢ IIpeodJagaHueM
IePBOT0 B JKU3HEHHOM ITUKJIE.

K mamnomy oTmeny mpuHagIexaT JaMUHAPUI, Qy-
KyC Iy3bIpUAThIi, capraccyM 1 MaKpPOIIUCTHC.

Byprie Bomopocim urpaioT KpaiiHe BayKHYIO POJb
B MOPCKUX 9KOCHCTEeMAaX, TaK KaK SBJIAIOTCA BasKHeli-
UM TOCTABIIUKOM OPraHUUYECKOTO BeIleCTBa U Tai0T
OPUIOT MHOTHM BHIaM OPraHU3MOB. Bypbie Bogopocu
MINPOKO WCIIOJb3YIOTCA B IUINY, OJA H3TOTOBJICHU
JeKapCTBEeHHLIX IIPeapaToB, MOJyUeHusa Hona 1 T. I.

Otmen JuaTtoMoBBI€ BOTOPOCTH OOBLEIUHIET OKOJIO
20 TBIC. BHIOB OOHOKJIETOUHBIX M KOJOHUAJIBHBIX
OPTaHW3MOB, UMEIIUX
KPEeMHEe3eMHBIA IIaHIIUPb.
Pasmepnsr Tesa mmaTomo-
BBIX BOJOpOCJIell KpaiiHe
He3HAUUTEJbHBI — B Cpej-
HeM okoJo 0,02—0,05 mm.
Ilaamups nMmeeT gBe CTBOP-
KM: BEPXHIOI U HUKHIOIO
(puc. 82). Oxpacka wux
OOBIUHO TPA3HO-)KeJTasd,
4TO OO0YCJIOBJIEHO MACKH- Puc. 82. Tunsl marmupeii
POBKOII XJopo(duiIa Ka- AMaTOMOBBIX BOZOPOCJEH
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porunougamu. OCHOBHBLIM 3alaCHBIM BEIIIECTBOM AHUA-
TOMOBBIX BOJOPOCJIEH SABJSETCA IIOJHCcaxapuj, Xpu-
30JIaMUHApUH, pexe — Macjo. PasMHOXKeHUe OcCy-
IIecTBJSAETCS OeCHOoJBIM U IIOJIOBBIM CIIOCOOaMU.
HduaToMOBBIE BOAOPOCJM IIPEOOJIafal0oT B MOPCKHUX
¥ IIPECHOBOJHBIX YKOCHUCTEMAaX, OOUTAIOT B IIOUBE.

XapaKTepHLIMU IPEACTABUTEIIMN JUATOMOBBIX BO-
Iopocyell ABAAIOTCA NUHHYJIAPUS, HABUKYyJa, ITAM-
Oesta, Meso3upa U Op.

HduaToMOBbIe BOJOPOCJIHN HUrPaioT BaKHYIO POJIb
B BOJHBIX 9KOCHCTE€MAaX, IIOCKOJbKY CJIY3KAT OCHOB-
HBIM KOPMOM [IJIid 3HAUUTEJIbHOTO KOJHUUECTBA BOI-
HBIX OPraHW3MOB, B TOM UHCJI€ MOJIOJHSKA MHOTHUX
pei6. OTMUpas, 5TH BOAOPOCIHN OMYCKAIOTCA HA THO
U COy:KaT MUIlel naa 6axTepuit u mpocreimux. OHu
TaKyKe MMEeIOT HCKJIIUHNTEeNhbHOe 3HAaUeHHe B OCaIKO-
HAKOILJIeHNH, 00pa3ys AMaTOMOBBIE WJIBI.

JuraToMuT HCIOJIbB3yeTCs B KauecTBe abpasuBHO-
ro ¥ IOTJIOIIAIOIIer0 MaTepHajia, a TakKiKe (PUIbTpA.
ITaunupu qnuaTomMen TaK:Ke MCIIOJNb3YIOTCA B T'€0JIOTUH
W TAJIEOHTOJIOTUYM B KauyeCTBe «PYKOBOAAIIUX WCKO-
MaeMbIX», IO KOTOPBIM MOJKHO HATHPOBATH BO3PACT
TOPHBIX IIOPOJ U OCTAHKOB, HAWIEHHBIX B HUX.

Otnen 3exensie Bomopocau BKouaer 20—25 Trwic.
BHJIOB BOJOPOCJEl € IIPEeUMYIIeCTBEHHO 3eJIeHOu
OKpacKOU TaJlJloMa BCJEACTBUE IIpeobJafaHusda XJIo-
podbunna. OHM mpeacTaBJeHBI OTHOKJIETOUHBIMU,
KOJIOHMAJbHBIMIA ¥ MHOTOKJIETOUHBIMHU (opMaMu.
MHOTOKJIETOUHBIE 3eJIeHbIe BOJOPOCIU MOTYT HUMEThb
HUTYATHIN WJIM ILIACTHUHYATBIA TajaoM. OCHOBHBIM
3aMacHBIM BEII[eCTBOM 3€JIEHBIX BOJIOPOCJIEH SBISAETCS
KpaxMmaj. PasMHOKeHIe OCYIIeCTBJISIETCSI OeCIIOIbIM,
BereTaTUBHBIM W IIOJOBBIM ciocobamu. OHHU 3acesu-
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JIX BCe BO3MOJKHBIE DKOJIOTMUECKNE HUIIU: COJIEHbIe
W IIpecHbIe BOJOEMbI, IIOYBY, KAMHM, JEeTHUKI, I'eii-
3ephbI U IIp.

XapaKkTepHLIMU HPEACTABUTEIAMN 3€JeHbIX BOJIO-
pociieil ABJIAIOTCA XJIAMHIOMOHAIA, BOJBBOKC, XJIO-
pejia, CIUpPOrupa, yJIOTPUKC U yjabBa. K HUM ke OT-
HOCSIT U 9BIJIEHY 3€JIEHYIO.

Xanamudomonada — OFHOKJIETOUHAs] 3ejieHasl BO-
IOpOCab, OOHTAIOIIASI BO BCEX IPECHBIX BOJOEMAaX,
Jy:Kax U OPYTUX BPEeMeHHBIX BomoeMax (puc. 83).
Ee kierxka ummeer rpyueBugHyio (GopmMy u cHabxKe-
Ha ABYMA KIYTUKAMU. EJMHCTBEHHBIN XJIOPOILIACT
XJIaMHAZOMOHAALI MMeeT dJallleBUIHYI (opmy. B me-
penHel YyacTHu KJIETKM HAXONUTCS KPACHBIN «IJIA30K»,
KOTOPBIM OPMEHTHUPYET XJaMUAOMOHAAy Ha cseT. Mme-
IOTCSA TaK)Ke IBe COKPATHUTEJbHbIE BAKYOJIM, KOTOPLIE
YOAISIOT U3 KJIETKU H3JIUIIHIO Boxy. IIpu mebJsaro-
MPUSATHBIX YCJHOBUSAX XJIAMHIOMOHAIBLI TEPSIOT MKIY-
TUKU, IIOKPBIBAIOTCS CJIMBUCTHIMU KaIICyJIAMH U IIe-
PEXOJAT B COCTOAHNE IOKOSA. EcCJIM TaKyio KJETKY
IIOMECTUTh B BOAY, OHA BO30OHOBUT KU3HEIEATE]b-
HOCTh. PasMHOKaIOTCA
XJIAMUJLOMOHAIbI 0eCIIOo-
JIBIM ¥ TIOJIOBBIM CIIOCO-
6amu. XJIaMULOMOHAIEI
IIXPOKO WCHOJB3YIOTCS
B J1a00paTOPHBIX HCCJIE-
IOBAHUAX.

Cnupozupa — MHO-
TOKJIETOUHAsA HHUTYATasd
IPEeCHOBOAHASA BOJO-

pocCJb, CIIMPaJbHO YJIO-
JKEeHHBbIe XJIOPOILJIaCThbI

Puc. 83. JKusHeHHBIH UK
KOTOPOM MMEIOT JIEHTO- XJIaMUIOMOHAaIbL
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Bunuyoo (opmy (puc. 84). PasmHo)KaeTca cOouporu-
pa BereTaTHWBHO U IOJIOBBIM CIIOCOOOM.

Puc. 84. Couporupa

BereraTuBHOE pasMHOKEHNE OCYIIECTBJIAETCA Y-
TeM pas3pbiBa HUTEH; IIOJIOBOHM ITPOIIECC Ha3bIBAeTCs
KoHbioranuein (puc. 85). Ilpm KoHBIOTAlIUM [BE
HUTHU CIIUPOTUPHI HOAXOAAT APYT K APYTY, UX KJIETKU
(hopMUPYIOT KOHBIOTAIIMOHHBIE MOCTUKHU, II0 KOTOPBIM
COZIePKMMOe KJIETOK OJHOM HUTU IIePeTEeKaeT B APYTYIO
U CJAUBaeTCs C ee KJeTKaMu C 00pasoBaHWEM 3UTOTHI.

Puc. 85. Konbroramus y Couporupsl

IIpopacranue 3UTOTHI COIIPOBOMKIAETCA MOCJIEL0BA-
TEJbHLIMHU [eJEeHUSIMN, B pPe3yjbTaTe KOTOPBHIX pas-
BUBaeTCs HOBasS 0COOb.

Bbiclune cnopoBble pacTeHunsA

Brixon pacrenuit Ha cyiry 6osee 400 MuIH JeT Ha-
3aj OBLI COTPSIKEH ¢ (POpMUPOBaHWEM TKaHel W op-
raHoOB, CTPOEHNE KOTOPBIX ITOCTEIIEHHO YCJIOMKHAIUCH
B IIpoIlecce 3BOJIIOIKU. IIpOrpecCMBHOMY YCJIOMKHE-

220



MHoroo6pasue pacteHuin @ 37 @ 329

HUI0 MOP(OJOTUYN 1 AaHATOMUU PACTEHUH COOTBETCTBO-
BaJii W3MEHEHUS U B WX OHTOreHe3e: B JKUBHEHHOM
IMUKJIe Ha3eMHBIX PACTEHUH IPOUCXOAUT IIPABUJILHOE
yepemoBaHue O0ECIOJIOr0 U IIOJOBOTO Pa3MHOMKEHUA
W CBsS3aHHOE C STUM UepeaoBaHme 0ECIIOJOT0 U IIO-
JIOBOTO IIOKOJIeHUi#. BecmoJioe mMOKoOJeHEe Ha3bIBaeT-
ca cnopogpumom, a 1ojioBoe — zamemogumom. Ha
cropoduTte (2n) pa3sBUBAIOTCA CHOPAHTUU, B KOTOPBIX
B pe3yJbTaTe Meiosda (popMupyoTcsa cnopwt (n).

Criopsl ABIAIOTCA OTHOKJIETOUHBIMU OOpa30BaHU-
AMU C HeOOJBIINM 3alacoM ITUTaTeJIbHBIX BEIECTB
¥ TOBOJBLHO IPOUYHOI 3aIfUTHON 000Jsi0uKoii. M3 cio-
pul BbIpacTtaeT zamemogum (n). VmMeHHO Hamuume
oTJeNibHOM (padbl rametTopuTa B KUIHEHHOM IIUKJIE
ABJIAETCA XapaKTEePHLIM ITPU3HAKOM BBICIIIUX CIIO-
poBbIxX pactenuii. Ha ramerodure pasBuBamTCA Te-
HepaTuBHBIE OPTraHbl — 2amMemaHzull, KOTOpble IIOJ-
pasmensioTca Ha JKeHCKUe (apXezoHuu) W MYKCKUe
(anmepuduu). B apxeroHmax o06pasyTCA OZUHOUYHBIE
atlyekaemru (n), Torma Kak B aHTEPUAUSIX — MHOKe-
CTBO MOJBUIKHBIX cnepmamo3ioudos (n). Omiomorsope-
HUe Y BBICIIIUX CIIOPOBBLIX PACTEHUI, KaK U Y HUBIINUX,
TpeOyeT HaJIWUYNUSI XOTsS Obl KAIleJbHO-KUIKOI BJATH.
B pesyabTaTre ommromoTrBopeHHsS obOpasyeTcsa 3uzoma
(2n), w3 KoTopoii cHauasia (OPMUPYETCS MHOTOKJE-
TOUYHBIN B3apOJbINI, PAa3BUBAIOIIUICA BIIOCJIEICTBUI
B HOBBIH criopodur (puc. 86). CoBpeMeHHEBIE BBICIITTE
CIIOPOBBLIE PACTEHUs ITpeAcTaBJeHbI oTmenamu Moxo-
BunHble, IlmaynoBugubie, XBomeBuguabsie u Ilamopor-
HUKOBUIHBIE.

CnemyeT OTMETUTH, UTO y Hambojiee BBICOKO-
OpTraHM30BAHHBIX IIPEACTABUTEJIEH MJIAYHOB W IIaIo-
POTHUKOB Ha cmopoduTax pa3BUBAIOTCA IBa THUIIA
CIIOPAHTHEB: Me2ACNOPAH2UU U MUKPOCNOPAHZUU.
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B meracnmopaHruax GpopMupPyoOTCS Mezacnopst, BbIpac-
Talue 3aTeM B KeHCKHe raMeTO(UTHI ¢ apXeroHus-
MU, TOTJAa KaK B MUKPOCIOPAHTUAX 00pasyioTcsa Mu-
Kpocnopul, naiomiye Havaao MYMKCKUM TraMeTopuTam
c auTepuguaMu. [lanrbHelnme cOOBITUA B JKU3HEHHBIX
MUKJaX TaKuX IIPeACTaBUTEJIE He OTJIUYAIOTCS OT
BBIIIIEONIMCAHHBIX. PacTenusa, obpasymollue IBa TUIIA
CIIOp, HA3BIBAIOTCA PA3HOCNOPOBbLLMU, & BCE OCTAJb-
HBIe — pPABHOCNOpo8biMu. VIMEHHO Pa3HOCIOPOBLIE
pacTeHmus, CKOpee BCero MANOPOTHUKU, CTAJIU TIPEI-
KaMU CeMeHHBIX PacTeHUI.

Otomen MoxoBumHbIe IIpEJCTaBJIEHBI IIPUMEPHO
25 TBHIC. BUIOB CIIOPOBBIX PACTEHHUM, B KU3HEHHOM
IMUKJe KOTOPBIX IIpeolOsamaeT rametodut. Pasmepsl
MXOB HE3HAUUTEJbHBI: OOJBIMIUHCTBO UX He TOCTUTAET
B BbicoTy 1 10 cM, xoTsa umerorca u 40-caaTumMeTpo-

BbI€ BUBbI.
criopouT
(2n)
CIIOPAHTUH
(2n)
3UT0Ta
(2n)
OILTIOZOTBOPEHUE cropa
(n)
\
ANRIEKJIeTKA
(n)
CIIePMAaTO30M T
(n) apXeroHuit ramMmeTo(uT
(n = (@
aHTepUANN

(n)

Puc. 86. ¥Ku3HeHHBIN IIUKJI BBICIINX CIIOPOBBIX PACTEHUN
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Mxwu o06uTaOT B OCHOBHOM BO BJIAKHBIX MECTaX.
Bouabitoe Bum0oBOEe pasHoOOpasme MXOB XapaKTepHO
I CeBEePHBIX IMHPOT, B TOM YMNCJE 30HBLI TYHIPHI,
OJHAKO M B TPOIHMUECKUX O0JIACTAX BCTpeUaeTcs He-
MaJI0O BUIOB 5TUX OPraHU3MOB. I'aMeTo(UT MOXOBUI-
HBIX MOJKET MMETh JINCTOCTeOeIbHOE NI CJIOEBUIITHOE
CTpOeHUe, HO, B OTJINUYNE OT HUSIINX PACTEHUH, Y HUX
UMeIOTCA TKaHU (IOKPOBHAS 1 OCHOBHAA).

HaubGoabitee umciio mpeacraBuTe el oTaesa Ha-
CcunTHIBAIOT ABa KJjacca: Ileuwenounuku m Jlucrocre-
OenbHBIE MXHU. XapaKTEePHBIMU IIPeACTABUTEAMU
MEeUYeHOUHUKOB ABJAIOTCA MAapIIaHIUA W PUYIULI,
a JINCTOCTEOENbHBIX — IIOJUTPUXYM U charHyM.

IHoaumpuxym, nan kyxkywrux jaex (puc. 87), sa-
YacTyoo o0pasyeT CILJIOIITHONW MOKPOB Ha CHLIPOM ITOUBE
B JlecaX, Ha Jyrax u 6ogorax. Ero ramerodur mocrura-
et B BoicoTy 10—20 cm. Hanzemuas
YacThb ero cTedJd yceaHa JKeCTKUMU
JUCTOYKAMM, a OT IIOA3eMHOI OTXO-
IAT PU3OUALI, KOTOPBIE CIYXKAT I
OPUKPENJIeHnusa K cy0cTpaTy W Io-
raomieHusa Boabl. KopHeill y MXOB
HEeT.

TameTouTsl KyKyIIKWHA JbHA
pasmenbHOIIONbIe. Ha BepxXyIIKax
JKeHCKHUX TraMeTO()UTOB pas3BUBAa-
IOTCA apXeroHuu ¢ AUIEeKJeTKa-

MU, a Ha BEpXYIIKaxX MYKCKUX — lRyKymKHH ﬂeH,:
— ramMeTo(Qur;
AHTEePpUAUU CO CIEePMATO30UIAMU 2 — HOMKKA
(puc. 88). OmIogoTBOPEHNE Y IIOJIH- cropodura;
TPUXYMa MPOUCXOIUT B JOMKIJIUBYIO 8 — xopoGouxa;

4 — KOJITIauOK;
OoroAy WJIXW TPU CUJIbHOU poce. I3 5 — pusouns

Puc. 87.
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3UT'OTHI IIPAMO Ha MaTEPHMHCKOM pPaCTeHHNHN BbIpacTaeT
crmopoduT. 3pesblii CHOPOPUT KYKYIIKWHA JbHA —
CNOpP02OH — COCTOUT W3 HOMKKU WM KOPOOOUKU C KPBHI-
mreyKo m KoamaukoM. OH mapasuTupyeT Ha TaMeTo-
¢ure, morJoniaa U3 ero TKaHeil BOAY M paCTBOPEHHBbIE
B Hell muTaTeJbHBIE BeIlleCTBa C IIOMOIIBIO CIIEIHAAJb-
HOTO BBIPOCTA HOXKKH — zaycmopuu. B Kopobouke
criopourTa (GOPMUPYIOTCA CHOPBI, KOTOPbIE IIOCJE
CcO3peBaHMA BBICHIIIAIOTCA M pasjeTaloTcsa Ha 3HAUU-
TeJIbHOE PACCTOSIHIE, OCYIIEeCTBJIASA OecIiojoe pa3MHO-
skenure. VI3 crop mpopacTaioT IIPOTOHEMBI, MU TPe-
POCTKHU, marolliue HayaJo HOBBIM raMeTo(puUTaM.

Puc. 88. Cxema KM3HEHHOTO ITUKJIA MOXOBUIHBIX
(Ha mpuMepe KYKYIIKWHA JIbHA):

1 — Kopobouka; 6 — rameToUTHI;

2 — KPBIIIEUKA; 7 — apXeroHuii ¢ AUIEKJIETKOIT;
3 — KOJIIAuOoK; 8 — amTepumguit

4 — CIopBbI; CO CIIepMAaTO30UaMu;

5 — IIPOTOHEMBI; 9 — rameToduT CO CIOPOMOUTOM
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Cpaznym — OGesbIli GOJOTHBIM MOX, YacToO 00pasy-
IOIUI CILJIOITHOM IIOKPOB B M30BITOUHO YBJIAXKHEHHBIX
mecrax. IlBer pacremmii charmyma 0O0yCJIOBJIE€H TeM,
YTO YacTh €r0o KJIETOK CIeINaJn3upyeTcsa Ha HaKOILIe-
HUU BOJBI. 3a I'ofl IPUPOCT chaTHyMa COCTABJISIET OKOJIO
3—5 cM, ¥ CTOJIBKO K€ OTMUpPAeT B ero HIKHeH ua-
CTH, OMHAKO He pasjiaraeTcs 1M3-3a OCOOEHHOCTEN cpebl
oburanmusa carmyma. B oTiimume oT KyKYIIKWHA JbHA,
rameToduTsl charHyMa OTHOIOMHBIE, a KOPOOOUKU
charayma mMeT OKPyrayio gopmy. Charmym mrpaer
TIEPBOCTEIIEHHYIO POJIb B IPOIleccax TophoodpasoBaHmA.

3HaueHUe MXOB B Ipupoje Beauko. OHu 3armuima-
IOT TIOYBBI OT BBLICHLIXAHUS U 9PO3UU, YIACTBYIOT B 00-
pasoBanuu Topda, MIUPOKO MUCIIOJIB3YIOTCA B XUMUUE-
CKOU ITPOMBIIIJIEHHOCTY IJIsI TOJIyUYeHUA Pa3JIUYHBIX
OpTraHMYeCKUX BeIeCTB.

Otmen IInaynoBugasie. K 11ayHOBUIHBIM OTHOCAT
IPEeBHEUININe M3 CIOPOBBIX PACTEHWI, B KU3HEHHOM
IUKJIe KOTOPBIX Ipeobimamaer cnopodur. Heime BeTpe-
yaercsa okoso 1000 BumoB miayHOBUAHBIX. HecmoTps
Ha TO UTO paHee Cpequ ILJIAYHOB BCTPEUAJUCHh U Ope-
BecHBIe (hOPMBI, OO HAINUX JHEH COXPAaHUJINUCH B OC-
HOBHOM MHOTOJIETHHE TPaBAHUCTHIE PACTEHUI.

B mammx XBOWHEBIX JiecaX 4acTO BCTPeUaeTcd Nn.Ja-
YH 0Yna606U0HbLI C BEUYHO3EJEHBLIMU CTEJIIOIUMUCS
¥ TOTHUMAIONIUMUCA ITo6eraMu, I'YCTO YCa'KeHHBIMU
MeJKUMU IIMWJIOBUAHBIMU JucToukamu. Ha crebie
miIayHa oOpas3yioTcsad TOHKWE IIPUIATOUYHBIE KOPHU.
g mpencraBuTesieli 5TOTO OTJejia BBICIIUX CIIOPO-
BBIX yiKe XapaKTepHO HaJMuyWe TPOBOMAIINX, MeXa-
HUYECKUX U WHBIX TKAHEeH.

Cropsl y IJIayHA CO3PEBAIOT HAa OCOOBIX JIUCThAX —
cnopogunnax, coOOPaHHBIX B CIIOPOHOCHBIE KOJIOCKHU
Ha BepxyInkKax moberos. Ilocse BhICHITAHUSA M3 CIIOP
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BBIPACTAIOT TaMeTO(MUTHLI, BeAYIIe IIOA3eMHBLIA 00-
pas KM3HA U (PAKTUUYECKU IIapasUTHUPYION[Me Ha I'H-
dax rpuba B Teuenme 6—20 jer, Mo oOpasoBaHUS
HAa HHUX apxeroHmes u aHTepugues. Ilocie omio-
IOTBOPEHUA, IJIs KOTOPO-
ro HeobxoxmmMma BJjara, u3
3UI'OThI BBIpAcTaeT CIIO-
podur (puc. 89).

B mamreii ctpame BeTpe-
YarTCsa TaKyKe IJIAyH Io-
OIUYHBIN, OapamHel] OOBIK-
HOBeHHBIﬁ 1 IIOJYIITHUK
osepubiii. IlonymHUKU
HNHTEPEeCHbI TeM, YTO dAB-
JISIOTCSI Pa3HOCIIOPOBLIMU
pacTeHudaMU 1M, B OTJINYME
OT ILJIAYHOB, OCBOWJIU BO-

Puc. 89. Cxema sxusmensoro  OHYIO CDefly oOuTaHUsA.

IIUKJIA [JIayHa 0yJaBOBHUAHOTIO: B HacCTodAIlee BpeMdA

1 — crnopoHOCHBIE KOJOCKH; 3HaUeHUe ILUIAaYHOBUIHBIX

2 — cuopopur co cmopamu;

3 _ rameroqut; CYIIECTBEHHO YMEHBbIIN

4 — aHTepuAN CO CIIepMaTo- JIOCh, TAK KaK HUX He endAT
souamu; JKHUBOTHBIE, A& MHCIIOJb30-

5 — apxeroHuii ¢ AUIEKJIETKOIL;

BaHUe OorpaHm4YmBaeTCA
6 — cropodur

OIpuMeHeHWeM CIOp B Ka-
YeCTBe AEeTCKOM HMPUCHIIKK M OOCBIIKKM (POPM OJIsS JIU-
ThA B IPOMBINIJIEHHOCTHU.

Otpen XBomeBugubie. K XBOIEBUIHBIM OTHOCST
okoJio 30 BUZOB HBIHE *KUBYIIINX MHOTOJETHUX TPAaBsI-
HUCTBIX PACTeHUI, XOTs paHee OHU OBLIM ITPeJCTaBJe-
HBI B OCHOBHOM JIPEBECHBIMM ¥ KYCTAPHUKOBBIMU
dopmamu. XBOIM TPEMMYIITECTBEHHO pacIpoCTpamHe-
HBI BO BJAKHBIX MeCTax. XapaKTepPHBIM IpPeICTaBUTE-
JeM oTaena sdABIAeTcA Xxaeouw, nogesoit (puc. 90).
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IToGeru xBoIla pacusieHeHBI HA Y3Jbl U MEXKIOY3JIUA.
Y xBoie#r QYHKINIO (DOTOCUHTE3a BBITOJHSIIOT TOJIb-
KO cTe0Jsii, TOorga Kak JIUCTbA
IajKke He COAEep:KaT XJIopoduJ-
Ja. B ysiax pacmoJio:KeHBbI MYy-
TOBKHU I100eTOB U KPOIIIEUHbIE
yenryeBugHble Juctouku. Cre-
0esib XBOIIA WMEET MHOTOYC-
JIeHHBIE IIOJIOCTHU, 3aIOJIHeHHbBIe
Bomoii mau Bo3gyxom (puc. 91).
KiaeTkn KoKuIibl cTebJiss IIpo-
OUTaHbl KPEMHE3EMOM, UTO Je-
JaeT ero OueHb JKEeCTKUM U He-
CheJOOHBIM [JIs YKUBOTHBIX. Puc. 90. Xsom
ITonsemHass uacTe modera XBO-

mia IIpeAcTaBjeHa KOPHEBUIIEM, B KOTOPOM HaKall-
JUBAIOTCA IIUTATEeJbHBIE BelllecTBa. Ha KopHeBUIIe
eKeromHO 00pasyloTcs Haa3eMHbIe Mo0erm m IIpuaa-
TOYHBIE KOPHU.

Cmophl XBOIIEBUAHBLIX O0OpPa3yiOTCA B CHENHAJb-
HBIX CIIOPOHOCHBLIX KOJIOCKAX, PACIOJIOMKEHHBIX HAa
BEePXYIIKAaX m00eroB. ITU KOJOCKU MOTYT Pa3BUBATL-
cAd KaK Ha OOBIUHBIX, BereTaTHMBHBIX moOerax, Tak
M Ha CIOeNUaJbHBIX — TIeHePATUBHBIX, KOTOPLIE
HOABJIAIOTCA BECHOW, paHbIIIe
BereraTuBHBLIX. Ilociie cospesa-
HUS CIIOPBI XBOII[a BBICHIIAIOT-
cd, U TpU OJATOUNPUATHBIX
YCJIOBUAX M3 HUX BBIPACTAIOT
3eJIeHble IIJIaCTUHYATHIE TaMe-
Topurei. Ha ramerodpure pas-
BUBAIOTCSI apXeroHWU U aHTe-
puann, B KOTOPBIX CO3PEBAIOT  Pyuc. 91. [lomepeuHbrit
COOTBETCTBYIOII[MI€ IIOJIOBBIE KJIET- cpes cTebss XBoIla
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Ku. OIIogoTBOPEHNE y XBOIIell, KaK U Y APYTUX BbIC-
IINX CIIOPOBBIX PACTeHUIi, 3aBHUCUT OT BOALI. Ilocie
CAUAHUSA CIEePMATO30UAA C ANINEKJIeTKON M3 3UTOTHI
y HUX cHauvajla pas3BUBAETCA 3apPOMbIII, ITUTAIOIIUIICS
3a cueT ramMmeto(puTa OO TeX IOP, IIOKa He cHOPMUPYET
coOCTBEHHBIE KOPHM M HAA3eMHBLIII mober, a oOH,
B CBOIO Ouepelb, JaeT HAUYaJ0 B3POCIOMY CIOPOPUTY
(puc. 92).

3HaueHme XBOIeli B HacTOAIlee BpeMsA B IIPU-
polie HEeBeJIMKO, TaK KAaK OHU HeCheIOOHBI MJIA K-
BOTHBIX, OJHAKO HX IIPEIKHU CBHITPAJIN HEeMaJOBaK-
HYI0O POJb B 00pas3oBaHUU 3ajiekell KaMeHHOTO yIJId.
XBoIu NTPUMEHAIOT B KauecTBe a0pasuBHOTO CPe-
CTBa [OJI YMCTKHU IIOCYAbl WM IIIU(MOBKYN PA3IUUHBIX
usnennii, B MeIUIMHEe — KaK MOUYETOHHLIe 1 KPOBO-
OCTaHaBJIMBAIOIIE CPEJICTBA.

Mosonsie moberu XBOINell paHee MCIOJb30BAHU
B muiny. MHOTHe XBOINUM SBJIAIOTCS WHAMKATOPAMIU
Kucabslx mouB. Cpeny HUX MMEIOTCA AJOBUTHIE BUILI
U 3JIOCTHBIE COPHAKMH.

Puc. 92. Cxema
SKU3HEHHOTO IIUKJIa
XBOIIla II0JIEBOTO:

— CIIOPOHOCHBIH
KOJIOCOK;

— CIIOPHI
C BBIPOCTaMU;

— mpopacTaHue
cIop;

— aHTepugui
CO cIiepMaTo-
30UaMu;

— apxeroHui
C AUIeKJIeTKaMU;

— pasBUTUE
cropodura
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Otnen IManmoporHuUKOBUAHBIE. K TATOPOTHUKOBU/I-
HBIM OTHOCAT 0K0J0 12 000 BMIOB CIOPOBBLIX pacTe-
HUM, TOJTOXUBYIINHN CIOPO(MUT KOTOPBIX UMEET KPYII-
HBIe, UYacTO CHJBHO pacceueHHbIe UepPeITKOBLIE
JUCThbs — Galiu. Ha HM)KHEN cTOpPOHEe Ball pa3sMeIaT-
CA OTJeJbHBIE CIOPAHTUU WJIN UX TPYIIBI — COPYCbL.
ITamopoTHUKM pacmpocTpaHeHbl TOBCEMECTHO, 0COOEeH-
HO B TPOOUKAX, PAM IIPEACTAaBUTEJIENl OTHAesIa OCBOWIN
BOIHYIO cpeny (Mapcuiamsa, caabBUHUSA, a30J1a).

CmopouT mDamOPOTHUKOB YMEPEHHOTO KJMUMAaTa
nMeeT KOPHEBUINE C NPUAATOUHLIMU KOPHAMU M XO-
porrio pasBuThbie JUCTbA (puc. 93), Torma Kaxk B IOMK-
HBIX O0JIACTAX IIJIAHETHI BCTPEUYAIOTCA IPEBOBUIHBIE
n JMaHOBUIHBLIE ()OPMBI B3TUX pacTeHuWii. Bafim maro-
POTHUKOB MOTYT MOCTUTaTh B AJUHY OT 2—4 MM 10
6 M, cpemum HUX BCTPEUAIOTCS KaK IPOCThIE, TaK W IIe-
pucro-pacceueHHbie. OCOOEHHOCTBIO JIMCTHEB MIAIIOPOT-
HUKOB SABJAETCS MJIUTEJIbHOE HapacTaHUe BEepXYIIKOI,
BCJIEICTBME UEero MOJOIOM JHWCT CBEPHYT VJIUTKON
¥ TIOCTEIIEHHO PaCKPyUYMBAaeTCs.

Kax y:xe ymomuHajsoch BBIIIE, Ha HUMKHEH CTOPO-
He 3peJbIX JINCTheB MOTYT OOpPasOBLIBATHCS MHOTO-
YurCJeHHbIe CIOOPAHTUUN, COO-
paHHBIE B I'PyOOBI — COPYCHI,
WHOTa JasKe IIPUKPBITHIE CIIe-
MUAJIbHLIM IIOKPBIBAJBIIEM —
undysuem. CospeBIInEe CIOPBI
paccemBaIOTCA C IIOMOIIIBIO Be-
Tpa, W3 HHUX BBIPACTAIOT He-
0oJIbIIINE CepAIleBUIHLIE TaMe-
TopuThl 10 1 cM B guameTpe.
Ha n#uxmHell crTopoHe ramero-
duTta pasBUBAIOTCA AaHTEPU-
IUY, apXeroHUW U PUIOUMIHI. Puc. 93. ITamopoTHUK
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B apxeronmsx o06pasyloTcs JKeHCKUe IOJIOBbIe KJIeT-
KU — SAUIEKJeTKHd, a B aHTePUAUAX — MHOTOMKIYTH-
KOBBIE€ CIIEpMAaTO30uIbl. [ OIJIOLOTBOPEHUS IIAIIO-
POTHHKAM, KaK U OCTAJbHBLIM BBICIINM CIIOPOBBIM
pacTeHuaM, 00g3aTEJbHO HEOOXOAMMO HaJIWuue Ka-
OeJbHO-KUAKOMN Bjaaru. VI3 3UroThl BLIPACTAET CIIOPO-
(uT, KOTOPBIN HmepBOe BpeMs IIapasuTUPyeT Ha rame-
Todure (puc. 94).

BoJbIIMHCTBO HAIIOPOTHUKOB — PABHOCIIOPOBBIE
pacTeHus, OOJHAKO YacTh IIpeICTaBUTEJEH oTaesa, Oc-
BOUBIIINX BOAHYIO Cpeay, OTHOCATCA K Pa3HOCIOPO-
BBIM, KaK MapCUJINS, CAJIbBUHUSI U a30JLja.

Puc. 94. ¥Ku3HeHHBIN IUKJI TAIIOPOTHUKA:
1 — copycsr;
2 — BBICBITIAHUE U IIPOPacTaHUe CIIOpP;
3 — 3apoCToK;
4 — aHTepuUINU;
5 — apxeronuwu;
6 — pasBuTHe cropoduTa
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ITamopoTHMKY ChITPANIU 3HAUYUTEJNBLHYIO POJIL B 00-
pasoBaHuU 3ajieKeli KaMeHHOTO YIJis, a B HACTOSIIee
BpeMs IIUPOKO HCIIOJL3YIOTCA KaK JIeKapCTBEHHbIE
pacTeHuss (TJIUCTOTOHHOE, IIPOTHBOBOCHAJIUTEIBHOE
cpelicTBa), a TaKiKe KYJbTUBUPYIOTCA HA PUCOBBIX
monax nansa oboraimeHusa wX asoroMm. lIpeacraBure-
JU OTHeJia TONYJSPHBI B KauecTBe IeKOPATUBHBIX
pacTeHUi: agMaHTYM BEHEPHUH BOJIOC, IJIATUIIEPUYM
(«omeHu#t por»), Hedposemnuc u ap. Hexoropbie ma-
MOPOTHUKHU (MapCUINM) KYJIbTUBUPYIOTCA B KaueCTBe
aKBAPUYMHBIX PACTEHUIA.

CemeHHble pacTteHnA

CeMeHHBIE pACTEHUSA SBJIAIOTCS TOCIIOACTBYIOINE
B HacToOsAIllee BpeMs I'Pynnoi pacrenuii. Ux mmupokoe
pacmpocTpaHeHVe B 3HAUUTENIbHOI CTEeIeHW 00yCJIOB-
JIeHO BOBHMKHOBEHMEM CEeMEHU, a TaKiKe He3aBUCHUMO-
CTHIO IIOJIOBOT'O IIpOIlecca JasKe OT KalleJlbHO-KUIKON
BJIATU.

B KusHeHHOM IIMKJIe CeMEeHHBIX pacTeHU# Ipe-
obmamaer cmopoduT, Torma Kak rameTouTH Ha-
CTOJIBKO PeIyIIMPOBAHLI, UTO PasBUBAIOTCA M3 CIIOP
HeIIoCPeACTBEHHO Ha cropodurte. Bce cemeHHBIE OT-
HOCATCSA K Pa3HOCIIOPOBBIM PACTEHUAM, TaK KaK Ha
uX cropodurax pasBUBAIOTCA Mera- 1 MUKPOCIIOPAaH-
TUU C Mera- 1 MHUKPOCIOpPaMHU COOTBeTcTBeHHO. Me-
racIOpaHTU# CeMeHHBLIX BUAOM3MEHEeH B ceMs3ada-
TOK C MeracmopaMu, OJHA M3 KOTOPBIX PasBUBAETCS
B JKeHCcKuii rameropur. Ha mociegHemM BIIOCJIeNCTBUU
dopMuUpPyIOTCA AUIEKJIETKH.

Mukpocmopsl IpopacTaioT B PeAyIINPOBAHHbBIE MY K-
CKHe TramMeTO(UThI, He IIOKHUAAA IIPU ITOM 000J0U-
Ku cuopbl. My:KCKOM raMeTO(UT CEeMEeHHBIX COCTOUT
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OOBIKHOBEHHO U3 ABYX KJIETOK — BEreTaTUBHOI U Te-
HEepPaTUBHOM U HA3BIBAETCS NbLAbUEBbLM 3ePHOM, WU
NbLAUHKOLL.

OILI0IOTBOPEHUIO ¥ CEMEHHBIX ITPEIIeCTBYET OIThI-
JeHue — IIePeHOC MBLILIIEBOTO 3epHAa C IIOMOIILIO Be-
Tpa UJIN UHBIX (PAKTOPOB K IKEHCKOMY TaMeTO(PHUTy.
3mech BereTaTWBHASA KJETKA MY:KCKOTO rameTrodura
mpopacTaeT B nblibUesyio mpyobKy, IO KOTOPOIl ABU-
JKyTcsa oOpasoBaBIIMecA 13 TeHepPaATHUBHON KJIETKU
CIIEPMUU BILJIOTh A0 CJANAHUA C AnIeKJeTKon. UMmen-
HO TOSBJIEHUE IBLIbIIEBOM TPYOKM ITO3BOJIMJIIO CEMEH-
HBIM PACTEHHUAM IIPEONOJIETh 3aBHUCHUMOCTL OT BOJBI
B IIpOIlecce OILJIOJOTBOPEHUA.

B pesyibTaTe OmIOAOTBOPEHUS M3 ceMA3auaTKa
(opmMupyeTca ceMsa — MHOTOKJETOUHOe o0pa3oBaHUe,
comep:Kallee 3apoIbINT — MaJleHbKUII cropodur, 3a-
mac IHUTAaTeIbHBIX BEIeCTB M JOCTATOYHO IIPOUHBIE
TIOKPOBBI, UTO OOecmeumBaeT €My BO3MOKHOCTBL CO-
XPaHATBCA AJUTEJIbHOE BPeMA M0 HaCTyILJIeHus OJia-
TOONPUATHBIX ycjoBuiti. K TomMy ke cemsa 3auacTyio
cHab0KeHO CHeI[MaJIbHBIM IIPHCIOCO0JeHreM OJIs pac-
mpocTpaHeHusa (OIpUIlETKaMU, KPIOUYKaMU U Ip.).

B mesom cemeHHBIEe XapaKTepHU3YyHOTCsS 0oJjiee co-
BEpPIIIeHHBIM CTPOEHIEM TKaHell M OpraHOB.

K cemMeHHBIM pacTeHUAM B HACTOSAINEEe BPEMs OT-
HOCSAT OBa OTAeJIa BBICIINX pacTeHui: I'oJoceMeHHBIe
u IloxkpriTOoceMeHHbIe, unu 1{BeTKOBEIE.

Otnen I'omocemennsie. K rosmoceMeHHBIM OTHOCST
okoisio 800 BUIOB ceMeHHBIX pacTeHmuil, He (popMuUpy-
IOIMUX IIBETKOB M ILIONOB. VIX ceMsa3auaTKU JeKaT OT-
KpBITO (TOJI0) Ha UYemIydKaX JKeHCKUX IITHUIIeK
(orcroma HasBaHuMe oTaesa). llouTm Bce roJiocemMeH-
HbIe — JIpeBecHbIe PACTeHUA, MHOTHUE U3 KOTOPHIX 00-
pasyooT Jeca B PA3JIUUYHBIX YacTax cBera. [iada HuUxX
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XapaKkTepHO 00Jiee COBEpINIEHHOE CTPOeHWe TKaHenl
W OPraHoB IO CPABHEHHUIO C BBICIIMME CIOPOBBIMU
pacTeHUsIMU, B YACTHOCTH, Y HHUX IIOABJIAETCS IJIaB-
HBIN KOpeHb, KOTOPHIN pasBUBaeTCA W3 3apPOABIIIEBO-
TO KOpeIIKa, a PoCT cTe0JIsd M KOPHS B TOJIUHY 00e-
cIeumBaeTCA AeJleHueM KJIETOK KaMOus, KOTOPBIHA IO
3a TOIOM OTKJIAALIBAET BCe HOBbIE I'OJUYHBIE KOJbIA
npeBecuHbl. CTebiM M KOPHU TaKiKe MOTYT TOKPBI-
BaThCA IPOOKOI U KOPKOIl, UTO He IPUCYIIe BLICIINM
CIIOPOBBIM.

XapaKkTepHLIM IpPeACTABUTEIEeM TI'0JOCEeMEeHHBIX
SIBJISIETCA COCHA 00blkHOBeHHas. Kak mpaBmiio, 9TO
cTpoiiHoe mepeBo BhicoToi o 30—40 m. Ha ygnunen-
HBIX IT00erax COCHBI PACIIOJIOMKEHbl YKOPOUEHHbIE, He-
cylle NMYyYKU U3 ABYX JUCMbe8-X80UHOK. XBOUHKU
omagaioT uepe3 2—3 rojma, IMO3TOMY COCHA OTHOCHUTCS
K BEUHO3€JeHBIM pacTeHuAM. TKaHU COCHBI, B UaCT-
HOCTU MAKOTH JINCTAa, IIepBUYHAA Kopa, JyO U IpeBe-
CHHA, IPOHM3AHBLI CMOJAHBIMH XOZAMH C JKUBUIEH,
BBITIOJIHAIOMIEH 3aIlUTHYIO (PYHKIINO. XBOMHKHN TaK-
JKe BBIJEJISAIOT JeTyurue OaKTepUIIUIHbIE BEIlecTBa —
dumoHnyudsL.

Kax u Bce romocemennsbie,
cocHa — pasHOCIIOPOBOE pac-
Tenne. Ha HmXHe#I cTOpoHE
YeIlryeK MYMKCKUX  IIUIIEeK
(puc. 95), mesxamux B oOcC-
HOBAHUM Pa3BUBAIOIUXCS IIO-
0eroB, BeCHOU 00pa3ywTCa
MUKPOCIOPAHTHUY (IIBLIbIEBbIE
MeITKM) C MHUKPOCIOpaMu —
nelInHEKamMu. He mokugas obo-
JIOUKHU IIBLJIBIIEBOI'O 3€pHa, u3 Puc. 95. Mysxckue
MHKPOCIIOP BbIPpAacCTawOT CUJIBHO IIUINKA COCHBL
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penynupoBaHHBIE MYKCKIE€ TaMeTO(PUThI, COCTOSIIINE
u3 OBYX KJETOK — BereTaTUBHOW M TeHepaTUBHOI.
IleimuEka 3avacTyio MMeeT ABa BO3AYIIMHBIX MeEIIKa
IJis o0JIeTUeHUs ero IMepeHoca BEeTPOM.

Ha uvemyiikax spKO OKPAMIEHHBIX MKEHCKUX IIU-
mrex (puc. 96), HaxomAIIUXCcsa Ha KOHIIAX pPa3BUBAIO-
X Cs IT00eTOB, PA3BUBAETCS II0 ABA BUAON3MEHEHHBIX

Puc. 96. Kenckue
MIKIIKA COCHBI

Puc. 97. CemsazauaTox
rOJI0CEMEHHBIX

1 — MHTEeryMeHT;
2 — mymenyc;
3 — apxeroHuu
C ANIEKJEeTKaMu’

MeracImopaHrusa — ceMdA3a-
yaTtka (puc. 97). Cemsazauar-
KU IIOKPBITBI UHMez2YyMeHNnom
W Ccomep:KaT  MaTepPUHCKYIO
TKaHb — HYyyeasyc. B mpomec-
ce CIIopoo0pa3oBaHUA B CEMs-
3ayaTKe OCTaeTcsa MO OIHOI
Meraciope, KoTopasd IIPO-
pacTaeT B MHOTI'OKJIETOUHBINA
sKeHcKuit ramerodpur (n). Ha
rametouTe oOpasyeTcsa 1IBa
apXeroHusd, B KaXKJIOM U3 KO-
TOPBIX (OPMUPYETCA IO AMIIe-
KJIeTKe.

K wmomeHTy cospeBaHUs
IIBIJIBITBI ceMda3advaTKnu BBI-
IeJsa0T HeOOJBIIYI0 KAallJIio
KJIEHKON KHUIKOCTH, K KOTO-
poii TPUIUIAIT MBIJIAHKMN.
3areM ceMsa3auaTOK IIOTJIO-
IaeT »KUAKOCTh U BTATUBAET
IIBIJIMHKHN BHYTPh IINHUIIIKH.
Korga nmeinmaka momamaer Ha
JKeHCKYIO IIHIIKY, OHa 00-
pasyeT MBLILIIEBYIO TPYOKY,
IO KOTOPOW HAUYMHAIOT ABU-
raTbCAd JOBe MY KCKHUE II0JIO-
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BbI€ KJETKU — CIIEPMUs, 00pa3oBaBIINEeCT B Pe3yJib-
TaTe OeJieHUA TeHepaTHUBHON KJeTKu. PocT TpyOKu
BCKOpe IIPUOCTAaHABJIMBAETCI, a caMa IIUIIKa 3eje-
HeeT, MepeBeHeeT 1 paspacraercsa. Hepea roj mocie
ONBLIIEHUA B CeMA3aYaTKaX CO3PeBAaIOT SUIEKJIETKU,
a IBLIBIleBas TPyOKa mopacraeT mo Hux. Oguu ciep-
MUl OMJIOAOTBOPAET AUIEKIETKY, a OCTaBIIIUECA CIIep-
MUl U AlNerJeTKa morumbaioT. M3 3urorel (Gopmu-
pyeTcsa 3aponbimi (2n) ¢ HECKOJBKUMU CEMSITOJIAMU,
a U3 KJETOK KEeHCKOro raMeTopura — MNTepBUUYHBINA
sHpocHepm (n), Torga Kak MHTETYMEHT IIpeBpalaer-
cid B CEMEHHYI0 KOXYpPYy (2n) ¢ KPBLIOBUAHBIM BBI-
poctoMm. IIpubamsuTesbHO Uepes MOJITOPA T'ofla Iocie
ONBLIIEHUA KEeHCKas IMINIITKa IIOJIHOCTHIO OIpeBecHe-
BaeT U B XOPOIIYIO IIOTOAY OTKPhIBAeTCs, B pe3yabTa-
Te Yero ceMeHa pasJyieTaioTcH.

K romocemeHHBIM OTHOCAT ceMb KJACCOB, OCHOB-
HBIM M3 KOTOPBIX ABJAETCA KJiacc XBonubie. IIpencra-
BUTEJAMHU IPYTUX KJIACCOB T'OJOCEMEHHBIX SABJIAIOTCS
BEeILBUUMNSA YIAUBUTENbHAS, T'UHKIO [ABYJIOHACTHBIN
W CATOBHUKIU.

Kaace XBoiiabie BKJIIOUaeT okogo 700 BUIOB TO-
JIOCEMEHHBIX, MMEIOIIUX UIJIOBUAHBIE, UeITyeBUIHBIC
WJIN MHOM (POPMEBI JIMCThSA, KOTOPHIE Uallle BCEro Ha-
3LIBAIOT XBOMHKaMMu. OHM MMEIOT TOJICTBIHA CJOH KY-
TUKYJILI 1 YIIyOJI€eHHBbIE YCTBUIIA IJIA 3aIUTHI OT MC-
napeHnd. BOJBIIMHCTBO XBOMHBIX — BEUHO3EJEHbIE
pacTeHus, HO BCTPEUAIOTCA M JUCTOIAAHBIE, KaK JIU-
cTBeHHHUNA. E:KerogHo y HUX obpasyeTcsa OJHO KOJIb-
II0 BeTBeii, M0 KOJUUECTBY KOTOPBLIX MOJKHO OIIpe[e-
JUTHh BO3pacT pacTeHUusa. MHOTUe XBOWHBIE BBIAETAIOT
skuBuIty. K Kiaccy XBoliHBIEe OTHOCATCS POJBLI COCHA,
eJlb, NHNUXTa, JHUCTBEHHUIlA, CEKBOMA, CEKBOUAIEH-
IPOH, KeIp, MOXK:KeBeJbHUK, Tyd, KHUOapuc u Ip.
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3HaueHMe TOJOCEMEHHBIX B MPUPOMAE U KU3HU Ue-
JIOBEKAa TPYIHO IEPEOIeHUTD, ITOCKOJbKY OHU 00pasy-
IOT OOIMpHEeHIne Jieca Ha ceBepe HaIlleil CTPaHHbI,
B CeBepHoii AMepuke u Ha ocTpoBax Tuxoro oxeaHa
u obecmeumBalOT IPUTOK oOpra-

3TO MHTEPECHO HUYECKOI'0 BeIlleCTBa M obora-
CekBOWN N CEKBONAREH- mieHre aTtMocdepbl KUCJIOPO-
RIRIIRIED pafexeitilreliens (5 B noMm. JIpeBecrHa rojoceMeHHBIX

TY HECKOJIbKNX AT-
COTy Hecko e IIPOKO MCIIOJIL3YETCA B CTPO-
KOB MeTPOB, B TOJNLWMN-

Hy — Gonee 10 M 1 XuByT UTENIbCTBE, IJis W3TOTOBICHUSA
HECKOJIbKO TbICAY JIET. 6yMaI‘I/I; cMoJia U KaHUu@oJIb,
HOJIYUeHHBbIe M3 HUX, IIHPOKO
OPUMEHAIOTCA B XUMUYECKON M JJAKOKPACOYHOI IIPO-
MBINIJIEHHOCTAX; M3 JUCTHEB XBOMHBIX MHOJYYAIOT BU-
ramuH C, a JexKopaTuBHBbIE (DOPMBI MCIIOJIL3VIOT B 3€-
JeHoM cTpouTeilbcTBe. CeMeHa HEKOTOPBIX XBOMHBIX
(cocua cubupcKas, TUHUA) CHeTOOHEI.
Otmen IlokpsiTocemenHble, uiau I[BeTKOBBIE.
K moxpbeiToceMeHHBIM OTHOCAT mpumepHo 250 THIC.
BUIOB HamboJiee COBEPIIIEHHBLIX IO CBOeIl opraHmsa-
I COBPEMEHHBIX PACTeHU, OTIUYUTEJIBHOH 0CO-
0EHHOCTHI0O KOTOPBIX SABJIAETCA HaJWUYMUe IIBETKA.
IIBeToK 3zammuiiaerT OT BO3AeHCTBUSA HeOJIATOIPUAT-
HBIX (aKTOpPOB ceMsa3auaTOK, HAXOAAIIUMCA B 3a-
BA3UW TECTUKA U THIUMHKH, a TaKyKe CI0COOCTBYeT
TIPOIlecCy OILJIOAOTBOPEHUS, IPUBJIEKAA OIBLIIUTEEH
u obecmeumBasd IIEePEHOC IIBLILIILEI HE HA CeMI3auaTokK,
a Ha pbLIbIle mecTuKa. g HUX XapaKTepHO ABOMHOeE
omonorBopeHue. IloBpe:KIeHUI0 WU IIPesKIeBpe-
MEHHOMY IPOPACTAHNIO CEMEHM I[BETKOBBIX IIPEIIST-
CTBYET OKOJIOILJIOTHUK, BCJEICTBUE UErO0 OHO MOJKET
IJIUTEeIbHOE BpPEMA COXPAHATH KU3HECIIOCOOHOCTD.
Bosee BpicOKasA cTemeHb opraHM3aluM TKaHEH, oco-
0eHHO IIPOBOLAIINX, W OPTaHOB HOKPBITOCEMEHHBIX
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pacTeHHUil coueTaeTcs C HaJIbHEHINel peayKIimei ra-
MeTo(uUTA.

B macrosiee BpeMs BBIAEJIAIOT ABA KJacca I[BeT-
KOBBIX — OpHOmosibHBIE U J[BYZOJbHBIE, HOCTATOUYHO
IaBHO PasoIeAIlIrecs B IIpoiiecce spoamornuu. Tem He
MeHee caMble IPUMUTHBHBIE IPEINCTABUTEJIN BCE eIle
COXPAHAIT HEKOTOPbIe UYEepPTHI CXOJCTBA, HAIIPUMEp
KYBIINHKOBLIE. B ¢BA3U ¢ 9TUM OJd 0e30MIIO0YHOTO
oIpeeeHnsl IPUHAAJIEKHOCTH TOTO MW MHOTO pac-
TEeH!UA K OIpeneIeHHOMY KJacCy CJeyeT YUNTHIBATH
BCI0O COBOKYIIHOCTL IIPM3HAKOB (CM. <«JKCIIpecc-IIo-
MOII[HUK» C. 332).

Kaace /IBymoapnbie. CemelicTBa ITOKPBITOCEMEH-
HBIX PACTEHUI BBIJEJIAIOT II0 MHOIMM IIPU3HAKAaM, OJ-
HAKO OCHOBHBIMH SBJISIOTCA CTPOCHME IIBETKA U ILJIOJA.
K xmaccy Bymosnbuble OTHOCAT O0K0JO 418 cemeiicTs,
10 000 pomos um 190 000 Bumos pactrenuii. OCHOBHBI-
MU ceMelCTBAMU ABYIOJbHBIX, IPOU3PACTAIOIMMA HA
Teppurtopunu Poccum, saBiasiorcs Bo6oBbie (MOTBLIL-
kKoBbie), Kpecrorserusie (Kamyctuswie), IlacieHoBrie,
Poszomneernrie u CinosxHonBeTHBIE (ACTPOBLBIE).

Cemeiicmeo PosouygemHvie BKIIIOUaeT 0ojee 3 ThIC.
BHUJIOB, B OCHOBHOM PACIIPOCTPAHEHHBIX B YMEPEHHOM
u cyorponnueckoM Kaumatre CeBepHOTO IIOJIYIHMAPHS.
Cpenu HUX €CTh KaK [IepPeBbsd W KYCTAPHUKH, TaK
¥ MHOTOJIETHHE TPAaBbLI C OUYEPEIHBIM JIMCTOPACIIOJIO-
skeHreM. JIMCThS PO3OIBETHBIX IPOCTHIE WJIN CJIOMK-
Hble, C IPUINCTHUKAMU.

OOBIYHO APKO OKpAaIlleHHbIE IIBETKU COOPAHEI B CO-
IBETUA KHCTh, IPOCTOM B0HTUK HJIM IUTOK. Ilpa-
BUJIbHEIE, O0OEMOJIbIe IIBETKIU PO3OIBETHBLIX KMMEIOT
IBOMHOM OKOJIOIIBETHUK, OOPAa30BAaHHLIN IATHLIO Ua-
IIeJINCTUKAMU MU IISATHIO JieHeCTKaMu. UMCJIO THIUM-
HOK HeomupenegeHHoe. OKOJIOIMBETHHK MU THIYMHKUI
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MPUKPEIJIEHBI K KpasM pPaspoCIIerocs I[BETOJI0KA,
a IeCTUK UJIM IIeCTUKU PACIIOJIOKeHbl B meHTpe. ILio-
AbI CJIOKHOIIBETHBIX B OCHOBHOM IIPOCTBhI€ — KOCTAH-
Ka, g0JI0K0, MHOTOOPEIIIeK 1 AP., OAHAKO Y HUX MOTYT
00pas3oBBIBATHLCSA W COOpPHBIE ILJIOABI, TAKME KaK MHO-
TOKOCTSAHKA MAaJIMHBLI M KIYOHUKM, WUJIA MHOTOOPEIIEK
3EMJIAHUKNY MNJIVN ININIIOBHUKA. R HMNM OTHOCATCA IIJIO-
IOBO-ATOMHBIE (A0JI0HS, TPYyIla, CANBA, BUIITHSI, MAaJIA-
Ha, KIyOHUKA), JeKapcTBeHHbIe (psaduHa, IMUIOBHUK,
KpoBOXJIeOKa) 1 JeKOopaTHUBHEIE pacTeHusA (posa, 00s-
PBIMITHUK ).

Cemeiicmeo Bo6osvie, mau MombLibKo8ble, Ha-
cunTbiBaeT okoJio 18 Teic. Bumos (650 pogor). OxHo us
KPYITHEHIIIX CEMENCTB, yCTynarllee 110 BUIOBOMY pas-
HOOOPA3MIo JINIIL OPXUAHBIM M CJIOKHOIIBETHBIM, a IIO
IIIPOTE PACIPOCTPAHEHUA — TOJBKO 3j1axaM. Ha Kop-
HAX MHOTHX 0000BBIX 00pasyIoTcs KJIyOeHbKHU (CMOMO3
¢ a30T(UKCUPYIOIIUMI KJIYOEHLKOBBIMU OaKTEPUAMU),
CIIOCOOCTBYIOII[IIE OOOTAINEHMIO TOYBBI JOCTYIHBIMI
IJIs pacTeHus (opMaMy a30Ta. BOJBIIMHCTBO TPAaBs-
HHUCTBIX BHIOB BCTpeUaeTCs B PalioHAX C YMEPEHHBIM
¥ JaKe XOJIOOAHBIM KJIMMATOM, a IPeBecHbIe, KycTap-
HUKOBBIE 1 Ja’Ke JIMaHBI COCPENOTOUEHBI B 00Jiee H0XK-
HBIX peruoHax. [[yiss 6000BBIX XapaKTEpHO ouepemHoe
JIICTOpacHoJioKeHrue. JIMCTbA B OCHOBHOM CJIOMKHBIE
(TpoiiuaThIX, MHaJNBLUYATBIX, IIEPUCTO- WMJIU ITaJbyaTo-
CJIO?KHBIX), C XOpOoI1I0 pa3jinuyMMbIMU IIPUJIMCTHUKAMMN.

IIBeTKM cOOpaHBLI B COIBETHUSA — KHCTb, I'OJIOBKY
WIn MeTeJKy. IIBeTKu OOBIYHO HeIIpaBUJIbHBIE, 000€e-
IIOJIbIE, OIBLISIOTCA HACEKOMBLIMM, XOTS BCTPEUAETCS
u camoonbLieHne (ropox, cos). OKOJIOIBETHUK dYallle
IBOMHOM, CO CPOCTHOJIMCTHOM uareukoii. BepxHui
JIEIECTOK BEHUMKA B TAKOM I[BETKE HOCUT HA3BAHUE
mapyca, 00KOBble — BecCeJl, a HU)KHIE JIEIIECTKHU Ccpa-
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CTalOTCsS IO Kpaio M 00pas3yloT JomouKy. Takoil Tui
I[BETKA HA3LIBAETCS MOTBLLIBKOBBLIM, OTCIO[a Ha3BaHUE
cemerictBa. Terumuok uarie Bcero 10, 9 um3 HuUx cpa-
CTalmTCA, a O4Ha ocTraercd cBoOonuoi. IlecTur ommu.
CemeHna 000OOBBIX MMEIOT OOJBIIION 3apOABLIII C Pas-
BUTBIMHU CEeMSOOJAMII, B OCHOBHOM 0e3 sHAOCIepMaA.
IImox — 606. MmeroT 00JBINIOE XO3SIHCTBEHHOE 3HaUe-
Hue. B muimy mcmoan3yioTcs ropox, (acoib, cos, 0o-
ObI, apaxuc, YeueBuIla, KOHCKue 00061. Ha KopM CKOTY
BBIPAIIMBAIOT KJIEBEP, JIIOIMH, JIIOIEPHY, 3CIapIIeT.
B mMegunuHe mpuMeHSIOT JOHHUK W IpoK. HeKoTopbie
0000BbIe HMEIOT [OeKOpaTHBHOe 3HaueHue (JIIOIHH,
IYITUCTHIN TOPOINEK, TIuinuHusa). LleHHy0 apeBecu-
HY pdAlla IpeJcTaBUTeJIell ceMelicTBa UCHOJIb3YIOT IJIdA
W3TOTOBJIEHUS CTOJISIPHBIX H3IEJnil, eCTh CPeau HUX
W KpacuJbHBIE pACTeHHUsd, HaOmpumep uHAUTrodepa.

Cemeiicmeo Kpecmousemuvie, nunu Kanycmmuuie,
BKJIouaeT oxoJo 3 000 BugoB, oTHOCcAIuXCA K 380 po-
mam. OHM pacIIpocTpaHeHbl B YMEPEHHBIX U XOJOTHBIX
mrporax CeBepHOro moJymiapus, Bo ¢giaope Poccun
ceeimie 1 000 Buzos. B ocHoBHOM 5TO OnHOJIETHIIE,
IBYJIeTHNE U MHOTOJIETHHE TPaBbl, peiKe KYCTapPHUKU.
Creb/i KPEeCcTOIIBETHBIX UACTO YKOPOUEHHBIE, OUepe/I-
HbI€ JIUCThA COOpaHbI B IIPUKOPHEBYIO poO3eTKy. Jlu-
CThsI IPOCTHIE, YACTO PACCEUYEHHBbIe, 0e3 IIPUJIMCTHU-
KOB, BO MHOTUX CJIy4yasdx OomyIlleHHble. KopHU MOTyT
00pa30BBIBATH KOPHEILIOALI (peauc, peabKa).

IIBeTKM KpecTOIBEeTHBIX COOPAHBI B BEPXYIIIEUHbBIE
COIBETUA — KMCTh UM IUTOK. OKOJOIBETHUK IBOI-
HOM, dallledKa M BEHYUK COCTOAT W3 4 JIMCTOYKOB,
PacIoJoKeHHBIX KpecTooOpasHo (oTcioma HasBaHUe
cemeiictBa). THIYMHOK OOBIUHO 6, mpuueM 4 THIUMHKU
nanuHee octaabHBIX 2. Ilectur omuu. Ilmom Kpecro-
IIBETHBIX — CTPYYOK WJIU CTPYy4YOUeK.
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KpecromnBerHble mMeIOT O0OJIBIIIOE XO3ANCTBEHHOE
sHauyenre. K HUM oTHocATcA muIeBble (Kamycra, pe-
IuC, penbKa), TexHumueckue (pamc, ropuuiia), Jexap-
CTBeHHBIE (MKOTHUK, IACTYIIIbA CYMKa), MTEeKOPaTUB-
Hble (JIEBKOMU, pesena) U COPHBIE pacTeHus (Cypemka,
MacTyIIbs CYMKa, APYTKa II0oJeBasd).

Cemeiicmeo Ilacnenosvie obowemuuser 90 pomoB
u okoso 3000 BuIOB, pacmpoCTpPaHEHHBIX IO BCel
cyllle, 3a WCKJIOUEHWEeM IIPUMIOJAPHBIX TyHAp. Hau-
0oJibIllee BHUAOBOE pasHooOpasre XapaKTepHO IJIs
TponukoB IO:xHOW AMepuku. B ocHOBHOM macjieHO-
Bble — TPaBbl, KYCTAPHUKM WU HeOOJbIINEe AePeBbs
CcO cTebJIIMU BUJIBUYATOTO BETBJIeHHUs. JImcTopacioJo-
JKeHue ouepenHoe. JIMCTbA MTpPOCThIE, IeJIbHBIE WJIU
HemapHoIepucTopacceueHusle. HexoTopnle IIpeiacTa-
BUTEJIN ceMelcTBa 00pas3yioT KJIyOHMU.

IIBeTku IacieHOBBIX 000eIoJble, IIPABUJIbLHBIE,
PacCIIOJI0KEeHbI II0 OTHOMY WJIU COOPAHBI B COI[BETUSI —
KIUCTb, 3aBUTOK, MeTesKa. OKOJIOIBETHUK IBOWNHOM,
CO CPOCTHOJIMCTHOII YAaIeYKOW M CHalHOJEIIeCTHBIM
BeHUNKOM. THIUMHOK OOBIYHO 5, OHM cpacTaioTcs, 00-
pasysa momobue TPyOKU BOKPYT eANHCTBEHHOTO IIECTH-
kKa. Ilmom — sroma my BCKPBIBAIOINASICT KOPOOOUKA.
Cpenu HUX ecTb OBOIIIHBIE (KapTodesb, Iepell, IIOMI-
IOpbI), TexHUUecKue (Tabak, MaxopkKa), JieKapCTBeH-
Hble (OeseHa, QypMaH, OeslIafoHHAa) U JeKOPATUBHLIE
(meTyHUsA, IYMINCTBIA TabaK) pacTeHUAd.

Cemeiicmeo CaoxcHousemmubvle, uaum Acmposble,
BKJouaeT okoao 1250—1300 poxmos ¢ 25 000 Buga-
MM, PACIPOCTPAHEHHBIMHU II0 BCEMY 3€MHOMY IIapy.
BosbIInHCTBO TpeicTaBUTENIel — OIHOJIETHHE WJIN
MHOTOJIETHIE TpPaBhl, OJHAKO BCTPEUYAIOTCSA JUAHEI,
KYCTApHUKHN U Ja)Ke JepeBbs.
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JlucTba CJIOKHOIIBETHBIX IIPDOCTHIE, II€JIbHbIEC MJIN
pacceuenHble. JlucTopacmoJyioiKeHNe OuepeqHOe WJIN
cymporuBHoe. I[BeTKu Bcerma coOpaHBI B COIIBETHE
KOpP3UHKY, comep:xalyio ot oxumoro mo 1000 um 0Oo-
Jee IBeTKOB. KOp3mHKH MOTyT OBITH cOOpaHbI B 0O-
Jee CJIOMKHOE COIBeTHe — KIUCTb, METEJKY WJIU TO0-
JOBKY. B KopsumHKe Ha0JII0maeTcsa JOBOJBLHO BBICOKAS
cIeraamn3alusa IIBEeTKOB, 3aHUMAIOIINX OIIPeeJeH-
HOe TOJIOKeHUe B colBeTuu. I[BeTKU CJIOKHOIIBET-
HBIX — IIPaBUJIbHBbIE W HEIIPaBUJIbHBIE, 0606110.711)19,
MY:KCKUe UJIN KeHCKUe, cCTepujbHble. Yalreuka B oc-
HOBHOM peAyIUupPyeTcA M0 IJIeHKW HJIN XO0XO0JKa U3
BOJIOCKOB, KOTOPBII IIPHW ILJIOJAX paspacraercs, IIpe-
Bpallasach B JIETYYKY (OIyBaHUMK). BeHUNMKU IIBETKOB
CJIOKHOIIBETHBIX Pa3HOOOpPas3HBI O JopMe W OKpackKe,
B OCHOBHOM CHAaMHOJIEIIeCTHLIE, 00pa30BaHHbBIE IISATHIO
JemecTKaMu. Pasinyaior TpyOuaThlie, S3LIYKOBEIE,
JIOJKHOA3BIUKOBLIE 1 BOPOHKOBUIHBIE IIBETKU. ¥ TPYO-
YaTBIX IIBETKOB JIEIIECTKU CPAaCTAlOTCI B TPYOOUKY,
o0pasysa IpaBUJIbHBIN IIBETOK. Takmue IIBETKHU pPacIio-
JIOJKEHBI B IEHTPEe KOP3WHKU IIOACOJITHEUHUKA OIHO-
JeTHero, pomamiku anteuHoii. 1lo KpadM KOpP3WHKU
pasMereHsl 0oJiee KPYIHBIE JIOMKHOSI3BIYKOBEIE IIBET-
KM, BEHUUK KOTOPBIX MMEET TOJBKO TPU CPOCIIUXCS
JemecTKa (MKeJThle y TOACOJHEUHUKA U Oesible Y Po-
MaIllKu). OTU KpaeBble IIBETKM — JKEHCKue. B Kop-
3WHKE OJyBaHUMKA, OCOTA IIOJIEBOTO, ITMKOPUS BCE
IIBETKU A3LIYKOBLIE, 000€moJIbie, HelIpaBuJIbHbIE. Jle-
MeCTKW TaKOTro I[BETKA CHU3Y CpacTaloTcd B TPybou-
Ky, a B BepXHell yacTu o0pasyioT «A3LIYOK» U3 IATHU
cpociuxcsa JiemecTkoB. Kak m B TpyOUaThIX IBETKAX,
B HUX HMeeTCA IIATh TBIUMHOK M OJMWH IIEeCTUK. ITo
Kpaio KOP3WHKM BaCUJIbKaA PAaCIIOJIOXKEHBI BOPOHKO-
BUOHBbIE CTEPUJBbHBIEC IIBETKN, BEHUNKN KOTOPBIX TaK-
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JKe 00pasoBaHHBI IIATHIO CPOCIIMMMUCS JIEIEeCTKAMMH.
Il1on CIIOMKHOLBETHBIX — CEMSHKA, YaCTO CHAOKEeH-
Hasd XOXOJKOM HJIU IMHUINKAMH.

K cI0:XHOIIBETHBIM OTHOCSATCS MACJNYHbIE W OBOII-
HbIe KYJBTYPHI (IIOACOJHEUYHUK, TOMUHAMOYDP, IIHKO-
puii, apTUIIOK), JEKapCTBeHHbIe (IeBsICHUI, KaJeH-
Iyjia, TBICAYEJNCTHUK), OeKopaTuBHLIE (TeOPTUHBI,
XPUB3AHTEMBI, aCTPa) U COPHbIE (0COT, BACKUIEK, MOJIO-
yaii, OJyBaHUYUK, OOQAK) pacTeHNUd.

Kaace OgHomoabHbIe moapasmeasercsa Ha 122 ce-
meiicTBa, mpumepHo 3100 pomoB um okosio 6300 Bu-
moB. OCHOBHBIMH CEMENCTBAMH OJHOMOJbHBIX SIBJISI-
orca 3aaku, JIykoBble u JInmeiinnie.

Cemeiicmeo 3aarxu, niau Mamaurxosvie, — OILHO
U3 KPYODHEHNINX CeMeMCTB OJHOIOJbHBIX, HACUUTHI-
Batortee o 900 pomoB m mo 11000 BumoB (Bo (riiope
Poccum oxoso 1000 BumoB). Bece oM — TpaBsSHUCTEIE
pacTeHus, XOTs BBICOTA HEKOTOPBIX MOYKET JOCTUTraTh
HECKOJBbKUX IecATKOB MeTpoB. CTebesb 3J1aKOB — CO-
JIOMHUHA, COCTOAIIAA U3 MJIOTHBIX YTOJINEHHBIX Y3JI0B,
OT KOTOPBIX OTXOLST JIUCThS, U IIOJIBIX MEMKIOY3JIHII.
Y HeKOTOpHIX cTebesb 3alOoJIHEH ITapeHXUMOn (caxap-
HBIII TPOCTHUK). JIMCThA JMHENHBIE WJIN Y3KOJIaH-
LeTHbIE, C HapaJlJIeJbHBIM JKUJIKOBAHUEM, OCHOBAHLE
KOTOPBIX oOOpasyeT Bjarajuiiie. B mecTe mepexoga
BJIATAJIXIA B JINCTOBYIO ILIACTUHKY MMEETCS SI3BIUOK.
Y OGoJbLIMHCTBA 3JaKOB Yy OCHOBAHHSA pPacCTeHUs 00-
pasyoTcsa MHOTOUMCJIEeHHBIe OOKOBBIE ITOOETH, OT KO-
TOPBIX OTXOAAT IPUAATOUYHBIE KOPHU, (POPMUPYIOIIITE
MOYKOBATYI0 KOPHEBYIO CHCTEMY.

IIBeTKM 3J1aKOB BeTPOOILLIsiEeMble, MeEJKHe, He-
B3pauHble, 000emoJible, cOOpaHbl B KOJOCKM, 00pasy-
forue 0oJiee CIO0KHBIE COIIBETUA — CJOYKHBIN KOJIOC,
METEJIKY, CyJITAaH WK IOYATOK. ¥ OCHOBAHUSA KaiKIo0-
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To KOJIOCKA HaXOHAATCA IBe KOJIOCKOBLIE uellrym. Ko-
JUYECTBO IIBETKOB B KOJIOCKE KOJIeOJIeTCs OT OJHOTO
mo 15. IIBeTku ¢ BepxXHell M HUIKHEH CTOPOHBI IIPU-
KPBITHI IIBETKOBBIMU UENIySIMM, MMEIOT 2—3 IIBETOU-
HbIE IIJIeHKU, 3 THIUMHKYN U JBYBETBHCTOE PLLIBLIIE IIe-
ctuka. TEIUMHKY U PBHLIbIIE IECTUKA CBEITMBAIOTCA 3a
mpenenab! 1BeTKa. Iloa 3;1akoOBBIX — 3€PHOBKA.

K 3maxkoBBIM OTHOCATCA 3epHOBBIE (MIIEHUIIA,
pOKb, TUMEHBb, OBeC, PHUC, KYKypy3a), TeXHUUECKUe
(caxapHBIA TPOCTHUK) M KOPMOBBIE KYJBTYPHI (THUMO-
(deeBKa, KocTep, MATIUK), a TaKyKe 3JIOCTHBIE COPHJI-
Ku (TIbIpeii, OBCIOT).

Cemeiicmeo Jluneiinvie — OnHO M3 HamboJiee MH-
TEePEeCHBIX CEeMeICTB OJHOMOJbHBIX, BKJIOUAIOIEe, IO
pasubIM oneakaM, oT 500 go 1300 Bugos. B ocHOBHOM
5TO PacIpOCTPaHEHHBIE II0 BCEMY MUPY MHOTOJIETHUE
TPaBAHUCTHIE PACTEHUA C MOA3EMHBIMU 3aIllacarolllu-
MU moberaMu — KOPHEBUINIAMU, KJIYOHAMU, JIYKOBHU-
mamMu u T.A. JIMCThA JUIEHHBIX TPOCThIE, ITeJbHBIE,
JUHEeNHbIe NJINM OBAaJbHBIE, C IapaJIeIbHBIM N
IYTOBBIM KUJIKOBaHMEM, YacTO CUIAYNE WJIU BJara-
auniHble. JlucTopacmoioiKeHre ouepesHoe WJIU CY-
npoTuBHOEe. X KpyIHBIE, SPKO OKpAIlleHHbIe IBETKU
yacTo OBIBAIOT OAMHOUHBIMM WMJN COOpPaHBLI B COI[BE-
TS — KUCTU UJIUW IPOCThIe 30HTUKHU. I[BeTKu oboe-
moJible, MIPAaBUJIbHBIE, BEHUMKOBHUAHBIE. JIMCTOUKOB
OKOJIOIIBETHUKA IIIeCTh, OHN MOTYT OBLITH CBOOOJHBIMU
uiIn cpocmimMucs. TBIYMHOK TaKiKe IeCTh, HMEeCTUK
omnuH. Ilmon nMuaIelHBIX — TpPeXTHe3THAs KOPoOOUKa
WU AToja.

Cpenu HMX eCTh OBOIIHBIE (CIIap:ka), JIeKapCTBEH-
Hble (JTaHIBINI, KyIeHa, YeMepulla, ajiod) m IeKopa-
TUBHBIE (JIUJIWA, TIOJbIIAH, TMAIIMHT, HAPIIHCC) pac-
TEeHUS.
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Cemeiicmeo JIykosvie BKIIOYAET OKOJIO 32 POJOB
u 750 Bumos. Hamboibiilee pasHooOpasue BUAOB Ha-
omonaercsa B CeBepHoM mmoayiiapuu. Bce mmpeacTaBu-
TeJIX BUJa — JYKOBUYHBIE WM KOPHEBUIIHELIE TPABbI.
JIucTbsl OOBIUHO cUASYNE, JUCTOBAsS IJIACTUHKA JIU-
HeliHasa uiu Tpyouaras. JIucTopacmosoKkeHne ouepe-
HOe MU CyIpoTuBHOe. [[BeTKU MOTYT OBITHL OEJILIMI,
HO BCTPEUAIOTCSA TaKXKe IroJiyoble, PO30BbIEe U JKeJIThIe,
OHU COOpaHBI B COI[BETHE IIPOCTON 30HTUK W 0 IIBe-
TEeHUS 3aKJIOUEHBI B UeX0JI U3 OJHOTO-IBYX KPOIOIIUX
auctbeB. CollBeTHe PAaCIIOJIOMKEHO Ha BepXyIKe 6es-
auctHoro mobera — crpeake. IIBeTku o6oemouible,
npaBuibHble. OKOJOIBETHUK IIPOCTON BEHUMKOBU/I-
HBIM MJIM YallleuUKOBUIHLIN, 00pasoBaH IIIECThIO CBO-
OOMHBIMU WJIU CPOCHIMMUCS JUCTOUKAMU. THIUYMHOK
I1ecTh, mecTuk oxuH. Ilnog — KopobGouka.

K n1yxoBBIM OTHOCATCS HUINEBBIE (JIYK pemdaThli,
JYyK-0aTyH, JyK-TIOpeii, uepeMIina), JeKapCTBEHHBIE
(J4ecHOK) U JeKopaTuBHBIE KYJbTYPHI (aramaHTyc, JYK
CyBopoBa) pacTeHus.

LlapcTBO XXMBOTHbIX

O6Lwan xapaKTepucTKa LLapcTBa

K KMBOTHBIM B HACTOsIlee BPeMs OTHOCAT OKO-
jgo 1,5 MJIH BUIOB SYKAPUOTUYECKUX OPTaHU3MOB.
O0muMU A1 BCeX KMBOTHBIX IPU3HAKAMU SBJISIOT-
ca reTepoTPO(HBIA THUI IUTAHWSA, CIOCOOHOCTL K aK-
TUBHOMY II€PEIBUKEHUIO, WJIN JOKOMOIIUM, a TaKiKe
OrPAaHMYEHHBIN, MU 3aKPBITBIA POCT.

9T 0COOEHHOCTH IIPOABISAIOTCA M B CTPOCHUU
SKMBOTHOM KJIETKM, KOTOPAad JUIIEeHA ILIACTUL 1 KJIe-
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TOUHOM O0OJIOUKM, HO MMEeT KJeTOUHLI 1meHTp. Oc-
HOBHBIM 3aIlacalolliM BeIeCTBOM KHBOTHBIX KJie-
TOK dYallle BCero SBJAeTCS IOJucaxapuj IJIUKOTeH.
IIpu meneHuu KJaeTKU pasmessioTCS B pe3yabTare 00-
pasoBaHUA MEePEeTSKKM IIocepearHe MAaTepPUuHCKON
KJIEeTKU.

B mpupone »XuBoTHBIE UI'PAIOT He MeHee BaKHYIO
poJsb, ueM pacTeHus, TaK KaK OHU HOTPEOJIAT Op-
rannyecKue BeIllecTBa U KUCJIOPOX, 00pa3soBaBIINECs
B pesyJabTaTe KU3HEeIeATelb-

HOCTHU PACTUTEJbHBIX OPTaHU3- 3ANOMHM
MOB, U BBIJEJAIOT YIJIEKUCIBINA BenuunHa XMBOTHbIX Ba-
ras, HeOOXOAMMBIM PACTeHUAM [P RRET @ MR et
YyecKknx ameb go Tpuaua-
AJIA OCYINECTBJICHUS MPOomec- TUTPEXMETPOBbLIX CUHUX
ca (orocuuTesa. Kpome Toro, KNTOB.
JKMBOTHBIE CIIOCOOHBI IIlepepa-
0aTeIBaTh W MUHEPAJN30BATL OPraHUYECKUe Bellle-
CTBa, YUaCTBYs B Ipolieccax ImouBoobOpasoBaHusa. He-
MaJyl0 POJib B IIpoIleccax OMOJOTUUECKON OUYUCTKU
BOJl B IPUPOJie UTPAIOT *KUBOTHBIE-O0MOMUILTPATOPEI.
O6pasoBaHMe 0OCamOUYHBIX IIOPOJ TaKsyKe 00yCJIOBJIEHO
IeATeIbHOCThIO KUBOTHBIX OPTAHU3MOB, IIOCKOJb-
Ky MMEHHO WX MUHEePAaJbHBLIE CKeJeThl W SABJIAIOTCSA
OCHOBOIl M3BECTHAKOB, CJAHIEB M Tpemeja. Taxkmm
o0pasoM, KUBOTHBIE ABJAIOTCS TaKOU Ke HeOTheM-
JeMoii yacThio 0uochephl, KaK 1 PACTeHUA, ITOCKOIb-
Ky TakiKe obecmeumBaioT KPYTOBOPOT BEIECTB B IPU-
poze.

+KuBoTHBIE OCBOMJIM BCe Ccpenbl OOMTAHUS: Ha-
3eMHO-BO3IYIIHYIO, TOUBEHHYI0, BOOTHYIO U BHYTPEH-
HIOIO Cpefy IPYTruxX OopraHu3MoB. B BomHOI cpene oHuU
BCTpeUaloTcA W B COCTaBe ILIAHKTOHA, M B COCTaBe
GexToCA.
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Puc. 98. Knaccupukamus »KUBOTHOTO MUpPa

O6wwan xapaKTepuncTKa noauapcTea
OpHoKneTouHble, unu Mpocrenwne

K mpocreiitmium otrHOCAT 40— 70 THICAY BUIOB Of-
HOKJIETOUHBIX U KOJIOHHAJBHBIX KUBOTHBIX. OHU OBI-
Jau oTKPBITEI A. Bau JleBenryxom B 1675 roxy.

Kierka mnpocTeHdIInx BBITOJHAET Bce (GYHKIUU
IIeJIOCTHOT'O OpraHm3Ma. B Heil MOXKeT MMeTbCA OIHO
u OoJiee Axep. Y psanma npocreimux GopMupyercsa pa-
KOBUHKA, BHYTPEHHUH CKeJIeT WU HeJIuKyJaa. [Bu-
JKeHUre KJIeTKU o0ecIrieumBaeTCsA IIPU ITOMOIIHU JOMCHO-
Hoxcex (ncesdonoduil), "KTYTUKOB UJIU PECHUUYEK, UTO
CAY:KUT CHUCTEeMaTUUYECKUM HpPU3HAKOM. B muTomias-
Me IIPEeCHOBOIHBIX BUIOB MMEIOTCA COKPATUTEJbHBIE
BaKyoOJId U KPacHbIE «TJIa3KU».

Cpenu mpocCTeHINnX UMEITCA reTepoTpodHbie (He-
(hoTocuHTE3UpPYIOITNE), aBTOTPO(GHBIE (MKI'YTUKOBBIE
BOIOPOCTN) W MUKCOTPO(GHBIE OPraHM3MbI (9BIJIEHA
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3eJyeHas). Y rereporpodoB 3aXBaT MUIIHU OCYII[ECTBIIA-
eTcda myTeM (paromuTosa WJAW IMUHOIIMTO3a, IepeBapu-
BaHMe MUITU IPOUCXOAUT B MUIEBAPUTEIbLHBIX BaKy-
0JIAX, a HelepeBapeHHBbIE ee OCTATKU BBIAEJIAIOTCA
oyTeM 9K30I[UTO3a.

PasgpaxuMmocTs IpPOCTERININX IIPOSABIISIETCSA B BUIE
makxcucos — HaUpaBJIEHHBIX IBUMKEHUUN KJETKU.

PasmHOKaOTCA OJHOKJIETOUHBIE KaK OECIIOJIbIM,
TaK U IIOJIOBBIM cItocoboM. Beciiosioe pa3sMHOKeHe IIPO-
UCXOAUT IYTEM [eJIeHUA KJIETKU HaJBOEe B Pe3yJbTaTe
mMuTo3a (ameObl, KIyTHKOHOC-

Ibl), 100 IIyTEeM MHOKECTBEH- 3TO UHTEPECHO

HOTO JleJIeHUs, WJIU IITN30TOHUU KonunyecTso B1A0B 0AHO-

(criopoBukm). IIJIs PAKA KIYTH- KJIeTOYHbIX KonebnetcA

KOHOCIIEB XapaKTepHO OecIio- o140 Ao 70 Tbic. Pasmepei
VX TeJsla BapbupyoT OT

JIO€ PasMHOKEeHUe ITOABUKHBI- 2—4 MKM Ao 1000 MKM.

Mu 3o0ocmopamu. IIpu mosioBom

PasMHOXKEHUU IIPOUCXOAUT CINAHME TaMeT WU OITHO-

KJIETOUHBIX OCOOEeM IeJTUKOM, a Y MH(MY30pPUi OIMCaH

0COOBII TTOJIOBOI HPOIECC — KOHBIOTAIUA.

Hnsa mepekuBaHUS HeOGJIATONPUATHBIX YCJIOBUI
MHOTHE OTHOKJIETOUHBIE TTOKPHIBAIOTCSA MJIOTHBIMU 3a-
OIUTHBIMY O0OJIOUKaMU U (POPMUDPYIOT UUCMY, KOTO-
pad MOYKeT IIePeHOCUThCA IIOTOKaMU BO3yXa U BOIBL
Ha OOoJIbINIEe PACCTOAHUA, OOecIeumBas pacceJeHUe
STUX OPraHU3MOB.

OCHOBHBIMU THUIIAMU OJHOKJIETOUHBIX KUBOTHBIX
apasoTcsa CapKoKTYTUKOBLIE, ATTUKOMILJIeKCHl 1 H-

dysopuu.

Tun CapKOXryTnkoBble

K capkoXryTUKOBBIM OTHOCST OKOJIO 25 TBIC. BU-
OB OQHOKJIETOUHBIX M KOJIOHHAJNLHBLIX OPraHuU3MOB,
XOTsA ObI HA OJHOM W3 CTAAUM PasBUTHUA IepPeaBUTalo-
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IUXCA C IIOMOIIBI0 JIOXKHOHOMKEK WU KT'YTUKOB.
BosbIInHCTBO BUAOB Pa3MHOMKAIOTCA OECIIOJIBLIM CIIO-
cob0M, HO y HEKOTOPBIX eCTh W MOJIOBOI mpoIliecc,
3aKJIOYAONINIACA B CJANUAHUU OBYX KJIETOK. K cap-
KOJKTYTUKOBLIM OTHOCSTCS AaBTOTPO(HBIE, MHIKCO-
Tpo()HBIE U TeTepoTpodHbIe opraHuambl. IlocaemHue
MOTYT OBITh XWIIHUKaMU, ITapasuTaMH, MYTyaJIHicTa-
MU uaum canporpodamu. TuUI meaAT Ha ABa IOATHUIIA:
Caprkomosbie 1 JKTryTUKOHOCIIBI.

IMontun CaprxomoBble O00BEeAWHSIET KUBOTHBIX,
He MMeIOINUX IIOCTOAHHON (popMBI Tejaa, MHOTHE U3
KOTOPBLIX MOTYT OOpas30BBIBATH PAKOBUHKY UJIU BHY-
TpeHHUH ckeser. IlepeaBUTrarOTCsa OHU IIPU HOMOIIHU
ncepgomonuii. PasMHOMKeHUe B OCHOBHOM OecIioJjoe.
BoJBIIMHCTBO CaApPKOIOBBIX — CBOOOJHOKUBYIIHE
BOJIHBLIE M TOYBEHHBIE BUIbI, HO BCTpPeUalOTCA U IIa-
PasuThl KUBOTHBIX W dYejioBeKa. K HUM OTHOCHAT-
cA cBOOOmHOKUBYyIIHe ameba IIpoTeli, paKOBUHHBIE
ameOnl, GopamMuHUdEpPLl, pPaAgUOAAPUUN (JIYUEBUKI)
U COJTHEUHUKM, a TaKiKe IIapasuTudecKas ameba Iu-
3eHTepuUiHAaAd.

Ameba npomeii — CBO-
OOMHOKUBYIIlee  OJHOKJIETOU-
HOe JKMBOTHOE IHUAaMEeTPOM 0
0,5 MM, obuTaroliee B MPUIOH-
HOM YacTU IIPECHOBOJHBIX BO-
moemoB. OHa He MMeeT IIOCTO-
AHHON (POpPMBI Teja, TaK KakK
BCe BpeMs 00pa3yeT BBIPOCTBI

Puc. 99. Ameba mpo-
Te:

1 — OMKHOHOMKIL: Tejla — JIOKHOHOXKKU. CHaua-
’
2 — anpo; Jia Ha IIOBEPXHOCTU TeJjia obpa-
3 — coxparuTenbHAA 3yeTcsd BBIIIAUYUBaHUE, a 3aTeM
BaKYyOJIb,
4 — mumesapurenpupie  TYAQ II€PETEKaeT BCA IIUTO-
BAKyOJIU niras3ma. B nuronsnasme y ame-
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Obl MMeEIOTCS AP0, HUIIleBAPUTEJbHBIE M COKPATH-
TeJbHaA Bakyosu (puc. 99).

ITuraerca ameba OISHOKJIETOUHBIMHU KUBOTHBIMU,
BOJOPOCIAMHU, OAKTEPUAMU U OPraHUUYECKUMHU OCTAT-
Kamu, daronutupyd ux. Kwucaopon mas ObIXaHUS
ame0a TOIJIOIAeT BCell IMMOBEPXHOCThIO Teaa. HeHy«-
HbIE€ OPraHu3MYy BeIlleCTBAa U HellepeBapeHHbIe OCTATKH
MUINY BBIBOASATCS Uepes IIUTOILIA3MATUYECKYI0 MeMO-
pany. V30BITOK BOIBI yIaJIsIETCS C IIOMOIIBIO COKpa-
TUTEJIbHBIX BaKyOJIEH.

Awmeba ymoJsizaeT OT KpHCTaIINKa coJau (OTpHUIia-
TeJbHBIT XeMOTaKCHC) W OT SAPKOTO cBeTa (OTpHUIia-
TeJbHBIN (hOTOTAKCHUC).

Pasmuosxaerca ameba mpoTeii 6ecHOJIBIM CIIOCO-
00M — MHUTOTHYECKHUM JeJieHneM KJeTKu. IIpu 0aaro-
IIPUATHBIX YCJIOBHUAX 9TO IIPOUCXOOUT IIPHMMEPHO Pa3
B CYTKH, a IpU HeOJIarompusiTHBIX aMmeba oOpasyer
I[CTHI.

Ameba dusenmepuilHas TIapadUTUPYET B TOJICTOM
KUIIIeYHNKE YeJIOBeKAa, BHIBLIBAs aMeOHYI0 IH3eHTe-
pHUI0, CHUMIITOMAMHK KOTOPOI SABJIAIOTCSA MOBBLIIIIEHHAS
TeMIepatypa, 00Jam B 00JacTH KHUBOTA U KPOBAaBLII
moHOC. 3apaskeHlre IPOUCXOAUT IMCTAMHU IIPU IIOTPE-
OJIeHNH 3aTrPA3HEHHOM MUIIN WA BOJIEI.

Paxosurnnvie amebvt (apiiesa) UMeOT HAPYKHBIN
CKeJIeT — PaKOBUHKY. VX JIOKHOHOKKHU BBIXOAAT U3
PaKOBMHKU uepes3 ycThbsa. OHM 00MTAIOT B IIPECHBIX BO-
moeMax, c)arHOBBIX 00JIOTaxX M B IOUBE.

Mopckue capxomoBble — QopamuHupepb, — HUMe-
IOT M3BECTKOBLIE DPAKOBUHKM, 4Yepe3 YCTbe U IIOPBI
KOTOPBIX BBICTYIIAIOT JIOMKHOHOMKKH. PakoBuHKHU (O-
pamunugep o0pasoBaiu TaKKe OCAMOUYHBbIE IIOPOMIELI,
KaK MeJ W M3BEeCTHAKUN. B HacTosInee BpeMsa ¢opa-
MuHH(EPHl UCIOJAb3YIOTCA KAaK PYKOBOAAIIHE (DOPMBI
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IJIA oIpelieJIeHUs BO3pacTa I'e0JOTMYECKUX IIJIacToB,
a Tak’Ke IJId IOMCKOB He(pTEHOCHBIX IIJIaCTOB.

Paduonspuu — MopcKue CBOOOTHOMKUBYIIIE OJTHO-
KJIETOUHBIE, UMeEIOINe BHYTPEHHUU MUHEPaJbHBIN
cxkesier. CKeleThl pamguosapuii o0pasoBaiyd HEKOTO-
pble OCaJouYHbIe IIOPOABLI, HANIpPUMEp, «UHPPY30PHYIO
3eMJII0» , MJIN TPeIe.

IMoaTun KryTHKOHOCIHBI O0BENIMHAET KUBOTHBIX
CO KI'YyTUKAMU ¥ IIOCTOSHHOM (popMOI Tejia, KOTOpas
OO IepP;KUBaeTCA 3a CUET HAIWUUA MeJJIUKYIbl WU
HaJInUIusa OaHnupdA. [IBUKeHUe KI'YTUKOHOCIEB OCY-
MIECTBJAETCA C TOMOIIBIO KI'YTUKOB. PasMHOMKaIOT-
CcsAd OHU B OCHOBHOM 0€CIIOJIBIM CIIOCOOOM — JesieHueM
HagBoe. Iluranme KIyTUKOHOCIIEB MOKET OBITH reTe-
poTpPO(dHBIM, aBTOTPOPHBIM MU MUKCOTpPOodHBIM. Ilo
9TOMY IPU3HAKY UX JeJIAT Ha IBa KJjacca: PacTturein-
HbIEe KT'YTHUKOHOCIHI U JKUBOTHBIE MKI'YTUKOHOCIIHI.

K rmaccy PacmumenvHble JH2YMUKOHOCYbL OTHO-
CAT aBTOTPOMHBIX U MHUKCOTPOMHBIX IIPOCTEHUIINX,
WMEIOINX XJOPOILJIACTEI, XOTSA CPelr HUX BCTPEUaroT-
cdA u rereporpodubie BuAbl. IIpeacraBurenamMu Kaacca
ABJIAIOTCA OBIJIeHA 3ejeHad,
XJIAMUJIOMOHAaJa M BOJBBOKC.

J@zseHbl. — TPECHOBOIHBIE
IJIAaHKTOHHBIE OPTaHU3MBbI, Cpe-
IN KOTOPBIX BCTPEUAIOTCA aB-
TOTPO(PBI, MUKCOTPO(PHI U Te-
TepoTpodbl. OBIJIEHA B3ejeHasd

Puc. 100. 9Briena

BeJIeHas: (puc. 100) — wmumrcoTpod,
1 — memukyna; IOCKOJIbKY, HECMOTPs Ha Ha-
2 — anpo; JIMue XJIOPOTLJIACTOB M «IJIa3-
8 — mrymuK; Ka», MOMKeT [JIUTEeJbHOE Bpe-
4 — «IJIa30K»;
5 — kreTouHEI pOT; Mf HAXOAWTHCA B TEMHOTE,
6 — xsopomTacTsI OCYILIEeCTBJASA TreTepoTpodHOe
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OuTaHNe W yTpauuBas IIPU 9TOM XJIOPOILJIACThI. Pas-
MHOJKaeTcsl OHAa JejleHMeM HaJaBoe. OBIJIEHE ITPUCYIIT
TaKiKe IIOJIOMKUTEJbHBINI TaKCHUC — HaIpaBJIeHHO
IBU)KEHIE K HMCTOUHHKY cBeTa OJiaromaps HAJIUYUIO
«rJjIasKa» B IIUTOILIA3ME.

Knacec /Rusomuvie sxczymurxorHocuv. 00beIUHAET
reTepoTPO@HLIX KIYTUKOHOCIIEB, MHOTHE N3 KOTOPHIX
ABJAIOTCSA TapasuTaMM UejioBeKa M JKUBOTHBIX, KaK
TPUIAHOCOMEI, JeHUIIIMAHNT, JIMOJIUN U IP.

TpunaHnocomb., — oOIlacHBbIEe IIAPA3UTHI UeJIOBEeKa
W KUBOTHBIX, BBI3BIBAIOIINEe a(PUKAHCKYIO COHHYIO
0oJsie3Hb, Mau TpUIaHocoMosd. OCHOBHBIMHU II€peHOC-
YUKAMU COHHOI 60JIe3HU ABJIAIOTCA MYXHU IleIe.

Jleliuwwmarnuu BBI3BIBAIOT 0Opa3oBaHue A3B Ha KOXKe
¥ TOopaskeHre BHYTPEHHUX OPraHOB UeJioBeKa. JIeuIr-
MaHMO3bI pacupoctpaHeHbl B CpenHeii Asum, 3axkas-
Kasne, Uuanu, Uunoxkurae u IO:xuoii Amepuke. Ux
MePeHOCUUKAMHU ABJSIOTCA MOCKUTHI.

Jlambiuu mapasUTHUPYIOT B JABEHAAIATUIIEPCTHOM
KUIIIKe YeJI0BeKa, BBI3BIBAA JIAMOJIM03. ITO 3a00jieBa-
HUe uallle BCcTpedaeTcA y OeTeil, TAaK KaK 3apakeHue
MPOUCXOIUT IMCTAMHU MPU YIOTPEOJeHNN 3arpsa3HeH-
HOUM IHUIMY WJIW BOABI. ¥ JAMOJJUIN MMEIOTCS ABaA sSpa
¥ YeThIpe Maphbl JKI'YTUKOB.

Tun AnnKomnnekcobl

Brurouaer okomo 4800 BuIOB IapasuUTUUYECKUX
npoc'ref/'l]_unx, Y EKOTOPBIX OTCYTCTBYIOT OPIraHOMIABI
IBUKEHUsA. ¥ OOJBIIMHCTBA HAOJIOmAEeTCA II0JOBOI
mmpoliece, a 0ecIoioe PasMHOMKEHME OCYIIECTBJISETCS
MHOXECTBEHHBIM [eJieHueM U OﬁpaSOBaHI/IeM CIIOpPO-
momoOHBIX (opM. ¥ BCeX aANUKOMILIEKCOB WMEETCs
crenuajJbHOEe O0OpasoBaHUe Ha IepegHeM (amuKaJb-
HOM) KOHIIe Teja — alMKaJbHBIA KOMILIEKC, CIIO-
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COOCTBYIOIINI MNPOHMKHOBEHUIO B KJETKY XO3AHWHA.
K cmoopoBukamM OTHOCAT MAJAPUNHOTO ILIA3MOIUSI
U TOKCOILIa3MYy.

Maansapuiinetii naasmoduii — BO3OYIUTENh OIlac-
HOU 0O0JIe3HU UejIOBeKa MaJIApPUU, PACIIPOCTPAHEHHON
B TPOIMYECKOM M yMepeHHOM KJaumarte. IIpu yKyce
MaJIIPUIHOTO KOoMapa CIOPOIIoNoOHasa (dopma ILaas-
MOOUWsA IIPOHUKAET B TeJ0 YeJOBEeKa, PasMHOMKAeT-
cs OecIoJLIM CIIOCOOOM cHAauaJja B KJeTKaxX IIeUeHwU,
a 3aTeM B SPUTPOIIUTAX KPOBU, BHI3bIBAA PE3KUE CKAU-
KN TeMIOepaTypbl, COIIPOBOKIAIOIINECS JUXOPAIKOM.
B xpoBu uesmoBexa MOTyT 00pPas3sOBBIBATLCA IIPEIIIe-
CTBEHHUKM IIOJIOBBIX KJIETOK, OOJHAKO OKOHYATEJILHOEe
¢dopMUpoOBaHIE raMeT U UX CIUAHNE BO3MOKHEI TOJIb-
KO B KUINIEYHUKE KoMapa.

Tun UHy3opurn

K uadysopusm otHocAT okoso 7 500 BugoB HauU-
0ojiee BBICOKOOPTaHMW30BAHHBLIX MPOCTEHUINNX, IBU-
JKEeHVe KOTOPBIX OCYIIEeCTB-
JseTcA C TIOMOIIBIO PECHU-
yek (puc. 101). Paswmeps!
Teaa WHQPY30PUN  BapbUPY-
or or 10 MM o 3 mm. Kaxr
U Y JKTYTUKOBBIX, UX KJETKU
UMEMT MeJUIUKYJIy, o0ecreun-
BAIOIYIO ITOCTOSHCTBO (hOPMBI
Tesia. Iluia saromsercsa mpu

Puc. 101. Uudpysopus-

TydeabKa:
1 — Bererarusmoe spo; ~ IOMOINY  OHEHWs DPECHUYEK

2 — reHepaTHBHOE FAApO; B KJIETOUHBIA POT, OH CBA3aH

3 — COKpaTuTeJbHbIE . .
BAKYOJTH; C KJIETOUHOH TJIOTKOIi, OT KO-

4 — gJeTouHAs IVIOTKA;  TOPOM OTIIHYPOBBLIBAIOTCS 3a-

5 — moporuiia;

6 — mmmesapuTeTBHETE TeM IHUIlleBapuTeJbHbBIE BaKy-
BAKyOJIH onu. HemepeBapeHHBIE OCTATKU

252



LlapcTBO XXNBOTHbIX @ 327 @ 329

OUIY BBEIBOAATCA U3 KJIETKHW uepes moporruity. Ilpe-
CHOBOJHBbI€ BUABI OOBLIYHO WMEIOT COKPATUTEJIbHBIE
BaKyOJIH.

g madysopuil xapaKTepHO HaJIW4YMWe ABYX SAAep:
BereTaTUBHOIO, MM MaKPOHYKJeyca, U reHepaTUBHO-
ro, NI MUKPOHYKJEyca.

Pasmuoikarorcsa mH(pYy30puu B OCHOBHOM OecIio-
JIBIM CIIOCOOOM — JejieHreM HajaBoe. ia nHdysopuit
XapaKTepeH U IIOJIOBOH IIPollecC — KOH'BIOraInusd, Ipu
KOTOPO# [aBe 0co0M COJMMIKAIOTCS, MEXKAY HUMHU 00-
pasyeTcAa IUTOILIa3MATUYECKUNA KOHBIOTAIMOHHBIN
MOCTHK, BereTaTUBHOE AP0 HCUe3aeT, reHepaTUBHOE
IeJINTCA MeMOTHUYeCKU, IIPUUEeM TPU U3 UYeThIpexX 00-
pasoBaBIIIUXCS SAIEp MCUe3al0T, a OCTaBIleecs HeJIUT-
ca emie pasd. OgHa YacTh KaKIOTO AIpa IIEePEeXOITUT
B IPYryl0 0oco0b M CJIMBaeTCA C ee OCTaBIlleiica da-
CTBIO ANpa, MPU 3TOM BO3HUKAaeT HOBasd KOMOWHAIIMA
reHeTHYeCcKOoli mH(popMaIluu, coocoOCcTByIomas 0ojee
VCIIEIITHOMY IITPUCIIOCOOJIeHUI0 OpraHm3Ma K YCJIOBHU-
AM OKpy:Katoriei cpenbl. Ilociie KoubOranuu nHQY-
30pUU PACXONSATCA U PA3ZMHOKAIOTCSA GECIIONBIM CIIO-
cobom.

BoapmuucTBO BUAOB UWHOMY30PUA — MOPCKUE
W TIPECHOBOJHBIE CBOOOMHOMKUBYIIIE OPTaHU3MBI, HO
cpeny HUX BCTPEUAIOTCA MYTYaJHCThl M IIapa3uThI
YyeJIOBEKa W KUBOTHBIX. Tak, B JKeNyIKe KBaUHBIX
JKMBOTHBIX OOUTAIOT WHMPY30PUU, PAaCIIEIIAIONIne
IeJIJII0JIO3Y TPYOBIX PACTUTENbHBIX KOPMOB. Xapak-
TEPHLIMU IIPEACTABUTENAMU UHQY30pU ABIAIOTCA
uHpy30pusa-Typerbka, Ha IpuMepe KOTOPOH U ObLiIn
ONMCAHBI 5TU KUBOTHLIE, a TaKyKe OaTaHTUIUMA.

Ponb npoctenwnx B npnpoge v B XKN3HU YenoBeka

IIpocreiimine, oOuTaroIllie B OKeaHaX, IIPECHBIX
BOJAaX, IIOUBE M BBICIINX OPraHM3MaX, 3aHHMAIOT
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Ba’sKHOE MECTO B KPYTrOBOPOTE BeIlecTB B Omocdepe.
IImaHKTOHHBIE OJHOKJIETOUHBLIE SABJJIAIOTCA BaKHBIM
3BEHOM B IeNlAX IUTAaHUA BOAOEMOB, BMeCcTe C Oak-
TepUAMHN OPUHUMAIOT AKTHBHOE yYacTHe B IIPOIlec-
cax MX CaMOOYHCTKM. IlouBeHHBIE CAPKOKIYTUKOBbBIE
1 MHQPY30pHUU UTPaAIOT 3HAUYNUTEJILHYIO POJIb B IIPOIEC-
cax mouBoOOpaszoBaHUA, a U3 CKeJeTOB MHOTUX cap-
KOJKTYTUKOBBIX 00pa30oBajiich HEKOTOPBIE OCAOUHEBIE
moponbl. CuMOMOTHUECKME HPOCTEHIe CII0COOCTBY-
IOT VYJAYUYIIEHWIO IIepeBapuBaHUA NHUINU Y MHOTUX
JKUBOTHBIX. B mocJjenmee BpeMs IIPOCTEUMINX CTaJHU
WCIIOJNB30BATh B XO3ANCTBEHHBIX IEJIAX OIS YIyd-
IIeHusA IIPOIIECCOB OUNCTKU BOJ, ITOYBOOOPA30BaHUS,
OMOMHIMKAIINY, BCKAPMJINBAHNS MAaJbKOB I[€HHBIX
mopon pei0o. OmgHAKO cpelu OMHOKJIETOUHBIX MMEIOT-
csA U OMAcHBIE ITapasuUThl, BEI3LIBAIONIME 3a00IeBaHUS,
KOTOpBIE MOTYT HIPUBECTU Ja’Kke K CMEpPTH UesIOBEeKa.

O6wan xapakTepucTuka noguapcrea
MHoroknetTouHblie

MHOTrOKJIeTOUHBIE KUBOTHBIE HMMEIOT 00Jiee BBI-
COKUU ypOBEHb OpraHm3alnuu, YeM OIHOKJIETOUYHBIE,
TaK KaK WX TEJO COCTOUT M3 MHOYKECTBa KJIETOK, BbI-
OOJIHAIOINX Pas3jndyHble (ZDYHKIIMU U IIPU 3TOM yTpa-
YUBAIOIIUX CIIOCOOHOCTH K CAMOCTOATEJIBHOMY CYIIle-
CTBOBAHUIO. B KUBHEHHOM IUKJIE MHOTOKJIETOUHBIX
OPOUCXOIUT YepPedOBaHME MHOTOKJETOUHBIX W OJIHO-
KJIETOUHBIX CTAaJWNli, IIOCKOJBbKY UX PAasBUTHUE IIPU IIO-
JIOBOM Pa3MHOXKEHHU ITPOMCXOAUT M3 €IUHCTBEHHON
KJIETKU — BUTOTHI.

Y OOJBIIMHCTBA MHOTOKJETOUHBLIX OPraHU3MOB
KJEeTKU (POPMUPYIOT TKAHW W OPraHbI, a OPTraHbI
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3a4acTyo 00beTMHEeHbI B CUCTEMBI OPTaHOB, obecIIeun-
BaWOIUX IIPOTEKaHWE BaKHEHWINIMX IIPOIIECCOB IKU3-
HeIesATeJIbHOCTU. ¥ JKMBOTHBIX BBIJEJNAIOT OIOP-
HOIBUTATEJIbHYIO, TUIEeBAPUTEb-
HYIO, JIBIXaTeJbHYIO0, KPOBEHOC-
HYIO, BBIIEJUTEIbLHYIO, HEPBHYIO,
SHIOKPUHHYIO U IIOJIOBYIO CHCTe-
MBI OPTaHOB.

Muorue MHOTOKJIETOUHBIE TMe-
0T CHMMETPHUYHOE CTPOEHIE TeJia.
Pasimmuaror gBa THIIa cCUMMeETPUN
Tesila: paduaavHylo, WU JYiesyio
(pumc. 102), um Ousamepanvuyro, Fuc. 102. Pagmars-
nin 0gycmoponnww (puc. 103). Hadt crnmeTpus
JIyueBasi cMUMMeTpPHSA CUNTaeTCsa 00Jee IPUMUTUBHOI,
YyeM JBYCTOPOHHASA, OHA XapaKTepHa IJisd I'yOOK U KU-
IIeYHOIIOJOCTHBIX.

ITo coBpeMeHHBIM IIpeACTaBICHUAM, K MHOTOKJE-
TOYHBIM OTHOCAT M0 16 THUIOB 'KMBOTHBIX, HauboJee
KPYIHBIMEU 13 KOTOPBIX ABJIAIOTCA TUILI KuIlieuHoIo-
goctubie, Ilnmockue uepBu, Kpyrasie uepsu, Koabua-
Thle yepBu, MoJsaiocku, Yienucronorue u XopaoBhIe.

Tun KnweyHononoctHble

K xwumeunomnosiocTHBIM oTHOCAT cBbiiie 10 TwIC.
BUJOB MHOI'OKJIETOUYHBIX I[BYXCHOﬁHLIX JHKHUBOTHBIX,

e /Wﬁx A

00UTAIOINX B IPECHBIX U CO-
JeHBIX Bogoemax. IIpmsHa-
KaMU TUIla SABJIAIOTCA pPaau-
aJlbHAsgA CHUMMETpUA TeJa,
HaJnure KUIIeYHOH! II0JI0CTH

1 CHenu(pUYEeCKUX OPTaHOB  pyc. 103. BunarepansHas
3alllUThl W HallageHud — CUMMETPUA
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CTPEeKaTeJbHBIX KJIeToK. Cpefn HUX BCTPEUAIOTCS KaK
OIMHOYHBIE, TAK 1 KOJIOHMAJbHBIE OPTaHU3MBbI.

XapakTepHBIl IPeACTaBUTEIb TUIIA — NPECH0800-
Haa zudpa. 1o HeOOJBITOH (0K0JIO 1 ¢M) OAMHOUHBIN
HOJINI, WMEIOIINHA BUL CTeOeJbKa, NPUKPENJIeHHO-
ro IOJOIIBOII K cybcTpary. Ha BepxHeM KOHIIE Tela
PAcCIOJIO}KEeH POT, OKPYKEHHBIH 5—12 mymajablaMu
(puc. 104).

Hapy:xubIi cj0ii Tesa Tugpbl — axkmodepma — 06-
pasoBaH SIUTEINATBHO-MYCKYJIbHLIMU, CTPEKATEeNb-
HBIMUM ¥ HEPBHBIMHU KJIETKAMW, a BHYTPEHHUHN — I9H-
modepma — KeJEe3UCTLIMU U MUIEBAPUTEIbHBIMU,
CcHAOKEeHHBIMHU KTYTUKaMHu. B 000X CI0AX MMEIOTCS
IIPOMEXKYTOUHBIE KJIETKU, U3 KOTOPBIX MOKeT o0paso-
BBIBATHCS JIFOOOM TUII KJIETOK TeJa TUAPBI. JIUTEINATb-
HO-MYCKYJIbHBIE KJIETKY BBITIOJHSIOT ITIOKPOBHYIO U CO-
KpPATUTEJbHYI0 (PYHKIINYN, HEPBHBIE — 00eCIeUnBaIOT
OTBET OpraHM3Ma Ha BHeIIHee pasipaskeHue, CTpe-
KaTeJbHbIe IIPUHUMAIOT YYacTHe
B 3aXBaTe MOOBIUM, a JKeJIe3UCThIe
5 U TuIIeBapuTeJbHBIE O0ecIeumnBa-
IOT ee ImepeBapuBanue. Mexay dK-
TOAEPMOU M JHTOAEPMOM 3ajieraerT
XOPOIIIO PA3BUTOE MEKKJIETOUHOE
BeIlecTBO — Mme30zses8. CrTeHKu
TejJa O00pasyioT KUIIEUHYIO, WJIN
racTpajbHYyIO, IIOJIOCTb, B KOTOPOi1
IIPOMCXOIUT IMHUIlleBapeHue.

3axBaT IUINMU IIPOUCXOAUT IIPU

4

Puc. 104. Cxema
CTPOEHUS TUAPHI:
1 — mopoIBa;

2 — crebenek IOMOIIY CTPeKaTeJIbHBIX KJETOK,
(Temo); pacIoJIOKeHHBIX B OCHOBHOM Ha
3 — KulleuHas 0
HO0CTS: mynanbnax. OHU BIMBAIOTCA B Te-
4 — por; JIO ¥KepPTBBI U BIPBICKUBAIOT B HETO
5 — mynambia HepBHO-TIapaJuTudecKkuit ax. Ila-
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panusoBaHHaAA NOOBIUA IIOMEIAeTCs B KUIIEUHYIO II0-
JIOCTh, TJe IMPOUCXOAUT BHAaUaJe ITOJIOCTHOE ITHUIIEeBa-
peHue 1mona gAeiicTBueM (DEPMEHTOB JKEJIe3WCTBIX
KJIETOK, a 3aTeM U BHYTPUKJETOUHOE B IIUINEBapU-
TEJbHBIX KJIETKaX, KOTOPbIe M3MEJILUAIOT II0JyIlepe-
BapeHHYI0 MUINY TPU IIOMOIIHN KIYTUKOB U (Paroiu-
TUPYIOT €e.

HepBHBIE KJIETKHM KUIIEUYHOMIOJOCTHBIX WMEIOT
3Be3quaTyio ()OPMYy U C IIOMOIIBIO OTPOCTKOB KOHTaK-
TUPYIOT C COCETHMMHU HEPBHBIMHU KJETKaMUu, 00pasysa
Inddy3HyI0 HEPBHYIO CUCTEMY,

MOXO0XKYI0 Ha ceThb. I[[1da HeKo- 3TO UHTEPECHO
TOPBIX TPYIII XapaKTePHBI CKO- fmapa obutaer B cTos-
IJIEHUs HEPBHBIX KJIETOK — 4nx BOAOEMaxX 1 pekax
C Me[QJIeHHbIM TedyeHnem,
HepBHBIE y3JIbI, WJIN TaHTJINH. T S e (R T
Bnaromapa manuuwnio HepBHOU pacTeHUAM WAN TPYHTY.
CHCTEeMBI B OTBET Ha pasjapake- Anvna Tena ruapsl co-
HUe, HAHOCHMOEe, HAaIpuMep, crasnaeT 1—20 Mm.
WTJIOM, TEeJIO COKpAaIlaeTrcs, TO
€CThb KUIIEeYHOIIOJIOCTHBIM CBOMCTBEHHBI pPe()JIeKCHI.
Pegpnexcom maswbiBaeTcA peaKIus OpPraHm3Ma, OCY-
mIecTBJIsieMas HEPBHOI CHUCTEMOM B OTBET Ha JelCTBUE
BHEITHUX WJIM BHYTPEHHUX pasapaskuTesieil. ¥ HeKO-
TOPBIX KUIIMEUHOMIOJIOCTHLIX MMEIOTCA ITPUMHUTUBHBIE
OpraHbl YYBCTB — CBETOUYBCTBUTEJbHBIE TJIA3KH, OpP-
TaHbl PAaBHOBECUA M OpPTaHbl XUMUYECKOTO UyBCTBA

(obouAHMS). P \
PasmHOXeHUEe THUAPBI MOKET W %/% W
OCYIIEeCTBJAATHLCA BereTaTUBHO
\

(mouxkoBauuem) (puc. 105) u mo-
JOBBIM cmocoboM. Kurieunoro-
JIOCTHBIE SABJSIOTCA Trepmadpo-
IUTaMI, IIOCKOJBKY 00pasyroT Puc. 105. Touko-
OHOBPEMEHHO U MY»KCKUe, 1 JKeH- BaHMe TUAPHI
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CKUe II0JIOBBbIe KJIeTKU. IIpu II0oJI0BOM PasMHOMKEHUN
IOJIOBEIE KJIETKI 00pas3yioTCs IO 9KTOAEePMOii, cIep-
MaTO30UAbl BBIXOLAT B BOAY U Uepe3 Pas3pblB TKAHU
OPOHUKAIOT K HEIOABUMIKHOI SAHIleKJIeTKe. SUroTa
HauMHaeT OPOOUTHhCSA M IIOKPBLIBAETCA OOOJIOUKOI,
B TAKOM COCTOSHMI OHAa CIIOCOOHA MepPeHOCUTh HebJja-
FOIPUATHBLIE yCI0BUA (IIpoMep3aHue, IIepechbiXaHue
Bomoema). V3 OIJIOZOTBOPEHHOTO SIHIla BBIXOAUT MO-
Jomasi ruapa. IJiss MHOMMX KHIMEUYHOIIOJJOCTHBIX Xa-
PaxKTepHO IPABUJIBHOE UepeJOBaHMe II0JIOBOrO 1 Oec-
II0JIOTO IOKOJEHUHM B KHU3HEHHOM I[UKJIE, IIPU STOM
MeHsdeTcA U JKU3HeHHas (opma (IOJIUI U Memysa).
HOJII/IHI:I B OCHOBHOM HEIIOJABHHBI 1 II€PEeABUTAIOTCA
OpU IIOMOIIA MYCKYJUCTON HOTHU, IIarasa Uian KyBbIP-
KasaCh, a MeIy3hl — PEaKTUBHBLIM JABUKEHUEM.

Oas1 KUIMEeYHOMOJOCTHRIX XapaKTepHa CII0CO0-
HOCTH K pereHepamnum, KoTopasd o0ecleumBaeT BO3-
MOJKHOCTL BOCCTAHOBJIEHUS IIEJIOCTHOTO Teja M3 He-
6osbITIOTO (hparMeHra.

Tun KuimreuyHomosoCTHBIE HeJAT HA TPU KJacca:
T'ugpoununie, Cuudounubie Meny3bl m KopasjaoBbie
IIOJINIIEI.

Kaace T'uagpounusie 00beIMHAET MOPCKUX U IIpe-
CHOBOJHBIX, HEPEIKO O00pasyoIUX KOJOHUU K-
IIIEeYHOIIOJIOCTHBIX, B XM3HEHHOM IIMKJI€ Y HHUX IIpe-
obsamaer cragusa moauia. VX cTpoeHume Hambojee
IIPDUMHUTHUBHO II0 CPABHEHHNIO C APYI'MMM KHIIIEYHOIIO-
JocTHeIMHU. IIpencraBuTenu: IPeCHOBOLHAA THAPA,
HOPTYTaJbCKUN KOpabauk 1 obennsa. MHOTUM u3 HUX
B "KUB3HEHHOM IIMKJIe CBOMCTBEHHA CMeHAa IIOKOJEeHU:
IIOJIOBOTO — Y MeAy3 1 0ecCIIOJIOr0 — Y IIOJIAIIOB.

Kaace Cuudgongabie Mmegy3sl 00beIUHAET KUIIEU-
HOIIOJIOCTHBIX, OOJIBIIIAA UYacCTh JKHU3HEHHOI'O I[UK-
Ja KOTOPBIX IPOXOoAuT B (Gopme Menyswl. [nd HUX
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XapaKTepHO peaKTWBHOE OBUIKEHIE 3a CUeT COKpallle-
HUSI CTEHOK 30HTHKA. KuileuHas IoJoCTb CI(OU-
HBIX pasiejeHa Ha KaMepbl, HepBHAs CHUCTEMa HNMeeT
TauTJINM, a OpPraHbl YYBCTB 00pPasylT oco0ble KOM-
miaekcel. IIpemcraBuTenn: aypenus, uaHes, KOpHe-
por.

Kaace KopajaoBsie MOJHUIBI BKJIIOUAET MOPCKUX
KOJIOHMAJIbHBIX, pPeXKe — ONWHOUYHBIX KHUIIEUYHOIIO-
JIOCTHBIX, B JKM3HEHHOM I[MKJI€ KOTOPBIX HNMEeTCsS
TOJNBKO CTaAus IOJuIa. B pe3yiabTaTe MOUYKOBaAHUA
OHU MOT'YyT 00Pa30BBIBATH KOJOHUM, YTO B COUETAHUU
C HAJIUUYMEeM Hapy’KHOTO M3BECTKOBOTO CKejeTa IIPH-
BomuT K (opmupoBanuio pudos. IIpemcraBurenn: ak-
TUHUU, 0JATrOPOAHBIe KOPAJIbI, MOPCKOE IIepo.

Posib KMIIIEYHONOJIOCTHBIX B IPHPOIE U B KUSHHU
yegoBeKa. KHUIIeUHOIIOJOCTHBIE SBJISIOTCA BaKHBIM
3BEHOM B SKOJIOTHMUECKUX IelAX MUTAHUS BOJLOEMOB,
YYacCTBYIOT B IIpoIleccaX OMOJIOTUYECKON OUYMCTKU
MOPCKOI1 BOIbI, KPYroBOpPOTe KaJbIUsA B Oumochepe
(kopasmoBbie pudbl), 00Pa30BaHUU OCATOUYHBIX IOPO/I,
UX YIOTPEOJAT B MUINY, NCIOJL3YVIOT AJS M3rOTOB-
JeHusA YKpallleHUil U IPeaMeTOB MCKYCCTBa, IIOJIyUe-
HUS OMOJIOTMYEeCKN aKTHUBHBIX BEIECTB.

Tun lNMnockne yepsu

K miockum uepBAM OTHOCAT OKOJIO 15 ThIC. BUIOB
TPEXCJONHBIX MHOTOKJIETOUHBIX JKUBOTHBIX C [OBYX-
CTOPOHHEN cumMMeTrTpueidl Teja. lIlpeacraBurenm Tu-
ma MOTYT ObITh KaK CBOOOTHOMKUBYIIMMHN M OOUTATH
B IPECHBIX WJM MOPCKUX BOJAaX, TaK U BeCTH IIapa-
BUTUUECKUI 00pa3 *KU3HMU.

Tesio WIOCKUX dYepBell IOKPBITO OJHOCJJIOWHBIM
SIUTEJINEM, TOJ KOTOPBLIM PAacIIoJaraioTcs TPU CJO
mbIin. Koka ¥ IOOKOMKHBIE CJIOM MYCKYJIATYPHI
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00pas3yIioT KOKHO-MYCKYIbHLII MeIlIoK. IlosocTs Tema
Yy HUX OTCYTCTBYET, IIPOMEXYTKU MEXIy OopraHamMu
3aIlOJTHEHBI PBIXJIOU TKAHBIO — NAPEHXUMOIL.

B nuwesapumenvHoil cucmeme TIOCKUX uepBei
NMEeITCA POT, I'NIOTKaA 1 BETBUCTBIN KHUIIIEeYHUK, OJHAa-
Ko 0e3 3amHero orhesia 1 aHAJILHOTO OTBEPCTHUSA, T. €.
OH CJIeIIO0 3aMKHYT. B ¢BA3U ¢ 9TUM HemepeBapeHHbIe
OCTaTKU IIUINKY Yy HUX BBIBOAATCA Uepe3 pOTOBOE OT-
BepcTHe.

KpoBenocHass u JbIXaTejJbHAs CHUCTEMBI Yy IIJIO-
CKHUX UepBel OTCYyTCTBYIOT. [bIXxaHue aspoOHOE WU
aHa’pobHOe, KUCJIOPO IIOCTYIIaeT Yepes IOBePXHOCTh

TeJjia.
Buviderumenvnas cucmema TpeNCcTaBIeHA CETHIO
pas3BeTBJIEHHBLIX KaHAJbIeB — IIPOTOHe(PUIMEB, KO-

TOPbIE€ BBEIBOAAT U3 OPraHM3Ma M30LITOK BOIBLI U IIPO-
IYKTHI OOMeHa BeIlleCTB. BbIZeauTebHbIE KaHAJIBIIBI
cobupaioTcs B ONUWH-IBa BBIBOJAAINIMX KaHalla, UIY-
ITUX BJOJIb BCETO TeJjla U OTKPHIBAIOIIUXCA Ha 3aJHEM
ero KOHIIE.

HepsHnas cucmema COCTOUT U3 TAPHBIX HAaJITJIO-
TOYHBIX HEPBHBIX Y3JIOB M MPOAOJBHBIX CTBOJIOB, CO-
eIWHEeHHBIX Tsayxkamu. Opranbl YyBCTB IpeACTaBJIEHBI
CBETOUYBCTBUTEJBLHLIMH TJIa3KaMU, OpraHaMU PaBHO-
BeCcHUs, OCA3aTeJbHBIMI KJIETKAMU U OpraHaMU XUMIU-
YeCKOT'0 YyBCTBA.

Pasmuosxcenue. IlogaBusroiee OOJBIINHCTBO IIJIO-
CKUX YepBeili — repMadpoIuThI, OJHAKO OILIOJOTBO-
peHme y HUX, KaK IIPaBUJIO, IEPEKPECTHOE.

HaubGosibiliee sHaueHWe WMEOT TPU KJacca ILIO-
cKkux uepseii: Pecuuunsie uepBu, Cocanbiiuku u JleH-
TOYHBIE UEPBHU.

Kaacc Pecunmunsie uepBM BKJIIOUaeT 0K0Ji0 3 500 Bu-
JIOB B OCHOBHOM CBOOOJHOKUBYIIIUX UepBeil, KOKHBIN
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SIINTEINI KOTOPBIX CHAOKEeH pecHnUYKaMu. Jarlie Bcero
BCTPEUAIOTCA B MPECHBIX U COJIEHBIX BOJAX, OJAHAKO
UMEIOTCA U CYXOIIyTHBbIE (DOPMBI, B TOM YHCJIE IIO-
YyBeHHBIE. B oT/iMuYme OT IapasuTUYECKUX UYepBeu,
Yy HHX OTCYTCTBYIOT CIIEIIHAJIb-

HbIE OpPTraHbl IIPUKPEILIeHNd,

JKMBHEHHBIA ITMKJ IIPOCT, W MO-

CTaTOUYHO XOPOIIIO Pa3BUTHI Op- ﬁ

radbl YYBCTB. J PIOTEA

Teno pecHUUYHBIX uYepBel ’
VILIOIIeHHOEe, OBAJIbHOMN UJIN Y-
auHeHHOW (opmbl (puc. 106).
Ero rosoBHOII m 3agHUN KOHIIBI YETKO PAa3JIMUYMMBI.
Ha romoBHOM KOHIIE MOTYyT pasMeIlaTbCA OPraHbI
gyBCcTB. IlepeagBuratTcsa 3T YePBU MPU IIOMOIIHU pec-
HUYEK SIUTEJUA U 3a CUET COKPAIIEHUSA MBIIIIIL.

Y OOJIBIINHCTBA PECHUUYHLIX UepPBEH MMeeTCA Nnu-
wesapumeJsvHas cucmema, KoTopasg COCTOUT U3 pTa,
TJIOTKYW U BeTBell KUITeUHUKa. POT y HUX 0OBIYHO pac-
OJIOKEeH Ha OPIOIITHOM CTOPOHE Teja, a TJIOTKA MOXKEeT
BBIBOPAUMBATHLCA [JIs 3aXBaTbIBaHUA OUIU. Kuiieu-
HUK cJyierno 3aMKHYT (puc. 107).

Puc. 106. ITnanapusa
MOJIOUHO-0eJsias

Puc. 107. BuyTpeHHee CTpOeHUE IJIAHADUU:

1 — por;

2 — TJI0TKAa;

3 — BeTKa KUIIEeUHUKA;

4 — BBIJEIUTENbHAA CUCTEMA;

5 — HaATJIOTOYHBIE HEPBHBIE Y3JIbI;
6 — HepBHBII CTOJO
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Hepsuas cucmema IpUMUTHUBHA, 00pas3oBaHa Iap-
HBIM MOBTOBBIM HEPBHBIM Y3JIO0M U OTXOASIUMU OT
Hero HEePpBHBLIMH TAXKaMU, WHOTAA OHA II0 BHEITHEMY
BUAY HamoMuHaer JiecTHuUIty. OpraHbl YyBCTB — CBe-
TOUYBCTBUTEJbHbIE TJIa3KU, OCA3aTeJbHBbIe U OOOHS-
TeJbHbIEe PECHUUYKHU.

Opzanbl 8vldeneHus — TPOTOHEDPUINN.

PasmHuosxncenue. Pecuuunbie uepBu — repmadpoau-
Tel. Pa3BuTHe MOKET OBLITH IIPAMBIM WY HEIIPAMBIM.

IIpeacraBurenu: IJaaHapus MOJOUHO-Oesasi, ILIa-
Hapusd YepHasd.

Kaace CocaapliuKkud BKJIIOYAET
okoJ10 4 000 BumoB BHYTPEeHHUX IIa-
pasuToB (PHIOIIAPA3UTOB) UEJOBEKA
U "KUBOTHBIX. VIX TeJI0 MMeeT JINCTO-
BUIHYIO MU BEPETEHOBUAHYIO (DOPMY
1 CHAOXKEeHO ABYMSA IIPUCOCKAMU —
potoBoii m OpromuOH (puc. 108).
Pasmepsl Tesa coCaJIbITNKOB Bapbu-
pyOT B IIpemesiax OT HECKOJIbKUX
MUJLIIMETPOB 1o 1,5 m.

OnuTeNIn, B OTJUUYHME OT pec-
HUYHBIX UepBell, JUIIeH PecHUYeK,

Puc. 108. BuyT-
peHHee CTpOeHUe

eYeHOYHOTO U BMECTE€ C IOAKOXKHBIMU CJIOAMU
COCAIBIIIKA: MBIIIII, 00pasyeT XapaKTepPHBIN s
1 — porosas IJIOCKUX YepBed KOMKHO-MYCKYJIb-
IIPHUCOCKA; .
2 — Gpromman HBIN MEIOK.
IIPHCOCKA; ITuwesapumenvHas cucmema co-

8 — ruoTKa; CAJIBIIIUKOB CJIETIO BaMKHYyTas U 00-

4 — BeTKa .

KUIIeUYHNKA; pa3oBaHa PTOM, I'VIOTKOM MW JBYBET-
5 — HepBHad BHCTBIM KHIIIEYHMKOM.

cucTeMa;
6 — HomoBas Boideaumeanvras cucmema npes-

cucreMma cTaBJIieHa HpOTOHerpI/IJII/IHMI/I.
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A cocambIIIIKOB XapaKTepHO 0ecnojoe M noJo-
80e pas3mnodceHue. B OONBIIMHCTBE CBOEM OHU Tep-
MadpoOAUTHI, OSHAKO WNMEIOTCA U Pa3mesIbHOMIOJILIE
BUIBI. MHOTHE COCANBIITMKN CIIOCOOHBI K IIapTeHOTre-
HETUYECKOMY Pas3BUTHUIO. sKU3HEeHHBIN ITUKJ IIeUYeHOU-
HOT'O COCAJIBIITMKA UPEe3BBIYAMHO CJIOXKEH, ITOCKOJIbKY
B HeM HaOJIIoaeTcs uepegoBaHIe IIOJOBOTO U 0OecIio-
JIOTO pas3MHO:KeHUus. Kpome TOro, B JKU3HEHHOM IIH-
KJIe IPOUCXOIUT CMeHa X035€B.

HawuboJiee uacTo y uesioBeKa MapasUTHUPYIOT IIede-
HOUHBIA COCAJIBIIUK, KOIIAUbs ABYYCTKA X KPOBSIHEIE
COCAJIBITUKMU.

ITeyenounwlil cocanvuiuk — OIMACHBIN IIApPas3UT Ue-
JIOBEKa M KPYIIHOTO POTATOTO CKOTA, IOPAKaIOIU
npotoku neuenu (puc. 109).

Puc. 109. JKusHeHHBIN I[UKJ I€YeHOYHOI'O
COCAJIBIIUKA:

1 — B3pOCJIBII COCAJIBIITUK;

2 — AnIo;

3 — JMYMHKA C PECHUYKAMU;

4 — craguy PasBUTHUSA B MOJLIIOCKE;

5 — xBocTaTas JUYMHKA Yy BOIBI;

6 — JUYMHKA B 3all[UTHOI 000J0YKe Ha TpaBe

263

25



EE' Cucrema n MHor006pa3|ne opraHn4yeckoro mmpa

3apakeHre IPOUCXOAUT IIPU YIOTPEOJeHUN B IIU-
Iy JUYUHKAMU 3arPA3HEHHOH PaCTUTEJIbHOCTH U BO-
Ibl. B pesyibTare II0JIOBOTO PA3MHOMKEHUSA COCAJIBIIH-
KM 00pasyroT MHOIOYMCJIEHHBIE SIIa, KOTOPbIE BbI-
XOIAT ¢ (PeKaAJUAMEI U TOJKHBI IIOIACTh B BOAY, I'/le 13
HUX BBIXOIAT JAYMHKM, IIPOHUKAIOI[KE B TEJI0 MOJ-
JIIOCKa — MAaJIOTO MIPYAOBUKA. B HUX OHU IIpeTepIeBa-
IOT JajbHellee pasBUTHE, IOCE UYero MOKUIAIOT TEJIO
MOJIJIIOCKA M BBIMOJI3AI0T Ha IPUOPEKHYI0 TPaBy, IIO-
KPBIBAIOTCA 3AII[UTHOM 000JIOUKOM, 1 JOKUIAIOTCS MO-
MEeHTa, KOTa OHU OYAYyT CheleHbl KPYIHBIM POTaThIM
CKOTOM, IIOCJIe Uero IMPOHUKAIOT B €ro meueHb. Takum
00pa3oM, OKOHUYATEJbHBIM XO3AUHOM II€UYeHOUYHOTO CO-
caJpIIINKa ABJIAETCA UeJOBEK WJIU KPYIHBINA poraTbli
CKOT, a MMPOMEKYTOUHBIM — MAJIbIA IPYIOBUK.

Kaace JleHTouHBle uYepBH OOBEIWHAET OKOJIO
3 000 BHOOB mapasuUTHUUECKMX IIJIOCKHUX UYepBeil, BO
B3POCJIOM COCTOSHHM OOHUTAIOIIUX B KHUIIEUYHUKE
TMO3BOHOYHBIX KUBOTHBIX (puc. 110). dnamnHa Tena
JIEHTOUYHBIX uepBeil Komebserca or 1 mm g0 12 m. Ux
TeJIO AeJUTCS Ha FOJIOBKY, IIeHKy 1 MHOTOYMCJICHHbBIE
ureHnKn. Ha rojioBKe MMeOTCsA CIIeIUaJn3upPOBAH-
HbIe OPraHbl IPUKPEILIEHNS — IMIPUCOCKH, KPIY0U-
KM WA IIPHCAChIBATEIbHBIE
6oposaku. Illeifixa — 9TO
cBoeoOpasHas 30Ha pocTa,
B KOTOPO# 00pasyioTcs HO-
Bble UJIEHUKN B3aMeH OT[e-

JIUBIINXCH.
IInmeBapurenbHasa, IbI-
Puc. 110. JlenTounbrit XaTeJbHAad U KpPOBEHOCHAS

JepBb.
P CHCTEeMBI y JIEHTOUHBLIX uep-
1 — roJsioBKa; .

2 — mefixa; Beli OTCYTCTBYIOT, BcCachIBa-
8 — TeJso U3 UTEHUKOB HUe TUIU IIPOUCXOAUT Bcel

264



MoguapcTBo MHOrokneTouYHble @ 37 e 329

TOBEPXHOCTHIO TeJjia. BOJBIMIMHCTBO B3POCIBIX OCO-
Oeit — aHaspPOOHI.

Buidenumenvrnas cucmema TpencTaBjeHa IIPOTO-
HepUAUAMU.

Hepsnasa cucmema W 0pzaHbl 4y6cmeé PasBUTHI
cyabo.

ITonosas cucmema repMmadpoAMTHAA, TOBTOPAET-
cA B KayKJIOM WIEeHUKe. B JKMBHEHHOM ITMKJIE JIEHTOU-
HBIX YepBell IIPOUCXOAUT CMeHAa X037€eB U IIPUCYTCTBY-
eT mys3sIpyaTad cragusa — QurHa. IIpoMeKyTOUHBI-
MU X03sIeBaMU JIEHTOUHBIX UepBell ABJISAIOTCA KaK II0-
3BOHOUHBIE, TaK U 0OECIIO3BOHOUHLIE, a OKOHYATEJb-
HBIM — 0053aTeJIbHO IIO03BOHOUHLIE.

3apakeHne UYeJOBEKa W APYTUX MJEKOIIUTAIOIINX
IPOUCXOAUT IIPU YIOTPeOJIeHNN HEJOCTATOUYHO TEPMU-
yecKH o0paboTaHHBIX MsCA U PBHIOBI.

Puc. 111. JKus3HeHHBIN ITUKJ JEHTOUYHOT'O YepPBA:
1 — BBIXOM uepBA U3 (PUHHBLI B KUIIIEUHUKE;
2 — 3peJible YJIEHUKU;
3 — Aiio;
4 — (uHHA B MBIIIIAX KUBOTHBIX
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K JIeHTOYHBIM UYepPBAM OTHOCAT OLIULErO M CBUHOI'O
IleIIHel, IIIMPOKOro JIEHTeIla U 3XMHOKOKKA.

Bouiuuil, niu He600pYHEeHHbLIL, eneHb, — MapasurT
YeJIOBEKA M KPYIIHOI'O POraToro CKoTa. 3apaskeHune UM
IIPOMCXOIUT IIPU YIOTPEOJCHUN HEJOCTATOYHO TEPMIU-
yecKu 00pabOTaHHOIO MsCA, B KOTOPOM COAEPIKaTca
(pMHHBI pazMepoM C rOpoINKVHY. B KUIIeUHNKe U3 HUX
BBIBOPAUMBAETCS T'OJIOBKA OBIULErO IIEIIHs, CHAOMKEeH-
Has 4YeThIPbMA IMPUCOCKAMMN, C IIOMOIILI0 KOTOPBIX
OH IPUKpPEILIAeTCA K CTEHKAM TOHKOI'O KUIIEUHUKA
U HauMHAaeT pa3BUBaThCA. MakcuMaabHasa JINHA TeJia
napasurta gocturaer 8—12 M. 3pesible YIEHUKU IIEIl-
Hs BMecTe ¢ (DeKaJIMAMU IIOIaJaioT B IIOYBY, a 3aTeM
IOJIKHBI OBITh C'heJeHbl KPYIHBLIM POraTbIM CKOTOM,
B KUIIIEUHHKE KOTOPOrO M3 SUI[ BBIXOAAT JIUUYUHKIU,
C TOKOM KPOBU OHHM 3aHOCATCA B MBIIIIBI, I'Ze o0pa-
3yI0T ()UHHBI.

C8uHOll, NIV B00PYNHCEHHbBLIL, YeneHb, — MapasuT
YeJIOBEKA U CBUHEH, KM3HEHHBIN IMKJ KOTOPOTO IIO-
XO0JK HA ONMCAHHBIN BhImie. OTInYreM CBUHOIO IeIH
OT OBIUBErO ABJAETCA HAJINUMe Ha I'OJOBKE eIlle U BEeH-
YMKa KPIOYbEB, C IIOMOIILI0O KOTOPBIX OH 3aKPeILid-
eTcd Ha CTeHKaX KUIIeYHMKA; IJMHA Teja CBUHOIO
menHs gocturaetr 2—3 M. OmacHOCTDL 3aparKeHns JaH-
HBIM IIapPa3UTOM 3aKJIIUYAeTCs B TOM, UTO BO3MOIYKHO
caMo3sapakeHue MM, B Pe3yJabTaTe KOTOPOro (hMHHBI
o0pasyroTca B MO3re, Ijasax M APYIHX YacTAX TeJia
U elre 0O0JbINle YXYAIIAIOT COCTOSHMNE 00JIBLHOTO.

JXUHOKOKK TPpeAcTaBjseT coboii 0eyioro uepBs
IJIWHOM OKOJO 5 MM, HA I'OJOBKE KOTOPOrO MMEIOTCHA
MIPUCOCKU U KPIOYOUKHU, a TeJ0 00pasoBaHo 3—4 uje-
HUKaMu. Ero OKOHUYATEIBHBIM XO3AMHOM SBJIAIOTCH
Cco0aKM UM BOJIKM, a IPOMEKYTOUHBIMU — UEJIOBEK U
MHOI'ME TPaBOSAHLIEC *KUBOTHLIE. B Teje mpoMexyTou-
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HOT'O XO03AWHA Pa3BUBAETCS dXUMHOKOKKOBBIN HY3BIPh
KPYIHBIX pPasMepoB, KOTOPBHIN COAEP:KUT MHOTOUUC-
JIEHHBIX JUUYUHOK YepPBd.

Poap imockux yepBei B MPUPOiEe M B SKM3HU YeJI0-
BeKa. X0TA HEKOTOpbhIE IIJIOCKWE UePBU JKUBYT B MOD-
CKUX U ITPECHBIX BOJOEMAaX, OOJBIIMTUHCTBO M3 HUX SB-
JseTcd IMapasuTaMy uejioBeKa U ;KUBOTHBIX.

Tun Kpyrnbie yepsu, unu NepBNYHONONOCTHDbIE

K xpyraeim uepBsaM oTHOCAT OoKoJio 100 TwIC. BU-
OB TIEPBUYHONIOJIOCTHBLIX OECI03BOHOUHLIX JKUBOT-
HBIX C OKPYIJIOM B IIOIEPEeUYHOM CedeHHu (POpPMOI
Teja. S3HAUUTEIbHAA YaCTh KPYT-
JBIX YepBell ABJdAeTCA Iapasu-
TaMU JKUBOTHBIX U PACTEeHUI,
OOHAKO BCTPEUAIOTCA Cpeau
HUX U CBOOOJHOKUBYIIIVIE BU-
IBI.

Teso Kpyrawsix uepBeir mMme-
eT B OCHOBHOM BE€pPETEeHOBU]-
HYyI0 (GopMy C 3a0CTPEeHHBIMU
nmepefHUM ¥ 3aJHUM KOHIIAMU
(puc. 112). OHO MOKPHITO TJIOT-
HOU KYMUKYJLOiL, TOJ KOTOPOM
pacmoJjiaraeTcs 2unodepma, BbI-

Puc. 112. Buyrpenuee
JeAIaa 9Ty KyTHKyry. Ky- CTpOEHUE KPYTJIBIX
THUKYJIa IIPEIIATCTBYET IIPOHUNK- yepBeit:

HOBEHWUIO BEI|eCTB BHYTPb Tejla, 1 — POT;
2 — KUIIeYHUK;

a TaK)e Ball[UINaeT KPYLJIBIX g .- - -
YyepBed OT JMeNCTBUA arpeccusn- OTBEpCTHE;
HBIX OKHJKOCTell, Hampumep 4 — OKOJOIIOTOYHOe
HEePBHOE KOJIBIIO;
KUIIIEYHOTO coKa. Bmoab Bcero 5 _ BRLIeMMTETBHOE
Tejla TAHYTHBCA YeThIpPe JIEHTHI OTBEpCTIE;

IIPOJOJILHBIX MBI, Ojarojgaps 6 — mososas cucrema
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KOTOPBIM KPYTJIble YePBU MOTYT II€PEIBUTaThCA M3BU-
Basich. [losocTh Tena y KpPyrJIbIX UepBell mepBUYHAS,
OHAa 3aIll0JHEHA KUIKOCTHIO.

ITuwesapumesvHas cucmema KPyTJblX YepBel ne-
JUTCS HaA TJIOTKY U KUIIEUHUK, 3aKaHUUBAIOIIUNCA
aHAJBLHBIM OTBEpPCTHEM. BOKpyr pra mmeiorcsa TyObI,
cJIysKaIue JJId MPUCAChIBAHUA.

Y Kpyriabix uYepBell OTCYTCTBYIOT JbIXaTeJdbHas
U KPOBEHOCHas cucTeMbl. TaK KaK MHOTUE W3 HUX
JKUBYT BHYTPH Tejla XO03AWHA, OHU CIIOCOOHBI OCY-
IIeCTBJATL aHaspobHoe AbixaHume. OgHAKO, HAXOLACH
BHE TeJla XO03AWHA Ha OIpeJeIeHHON CTaauu pasBU-
TSI, UM HEOOXOAUM IOCTYI KHMCJIOPOMIa, TO €CTh OHU
IePexXondaT K aspoOHOMY ABIXaHUIO.

Boidenumenvrnas cucmema KPYTabIX UepBel mIpen-
CTaBJIeHA BBLIIEJINTEIbLHBIMU TPYOOUKaAMU — IIPOTOHE)-
PpUAUAMU, KOTOPBIe cOOMPAIOTCA B BBIAEJIUTEIbHBIE
KaHaJbl, UAYIIHE 0 OOKaM Tejla U OTKPBLIBAIOITHECS
B IepenHell ero YacTH BBIJEJIUTEJIbHBIM OTBEPCTHEM.

Hepsunas cucmema TepPBUYHOIIOJIOCTHBIX COCTOUT
13 OKOJIOTJIOTOYHOTO HEPBHOTO KOJbIIA M OTXOMAIIUX
OT HETO CITMHHOTO U OPIOIITHOTO HEPBHBIX CTBOJIOB. Op-
TaHBI YYBCTB PAa3BUTHI ¥ HUX €Ja00, ¥ TO B OCHOBHOM
Y CBOOOIHOMKUBYIIIHUX 0CO0eIi.

Pasmnooncenue. Kpyrinsle uepBu — pasaeabHOIIO-
Jble KUBOTHBLIE C XOPOIIIO 3aMETHBLIMU Pa3IUUYUAMU
MeXKJIy caMKaMu U camMiaMu (9TO SBJeHUEe HOCHUT
HasBaHUE Nn0J08020 dumopduima). Y cCaMOK HUMEIOT-
cdA TapHble SUYHUKU, SUIEBONbI, MATKU W HemapHoe
BJIATAJIUIIE, KOTOPOE OTKPBLIBAETCS HAPYIKY ITOJOBBIM
oTBepcTHeM. B oTiimume oT HUX, Y CAMIIOB €IMHCTBEH-
HBIII CEMEHHUK COeIUHAETCA C CeMAM3BepraTeIbHbIM
KaHaJOM, KOTOPBIA OTKPBIBAETCA B 3aAHIOID KUIIKY.
OmyomoTBOpeHNEe y KPYIJIBIX UepBeil BHyTpeHHee,
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pasBuTtue npamoe. JINUMHKYN HECKOJIbKO pas JIMHSIIOT,
cOpachIBas CTapyo0 KYTHUKYJY U YBEJIUUYUBASICH B pPas-
Mepax [0 TeX IIOp, IIOKa He JOCTUTHYT COOTBECTBY-
IOIX pPasMepoB. PasMHOMKAIOTCSA KpPYIJble UYepBU
B OCHOBHOM ITOJIOBBIM cmocoboM. CmocoOHOCTh K pere-
Hepanuy y HUX He BhIPajyKeHa.

Kaaccuduramua kpyrasix dyepseii. HecmoTpa ma
3HAUNTEJIbHOE BHI0BOE PasHooOpasume, KPYIJIBIX Uep-
Bell gmeadAT Ha 6—7 KJIacCcoB, CAMBIM 3HAUMNTEJIbHBIM
M3 KOTOPBIX KaK II0 YMCJY BUAOB, TaK U II0 HAHOCH-
MoMy yiepby saBiasercsa Kjaacc Hemaronbr, uiu Co0-
CTBEHHO KpyrJible uepBHU. [[JId 3TOro KJiacca xapak-
TepPHBI BCe 0COOEHHOCTH THUMa. K HeMy OTHOCUTCS P
IapasuTOB YeJOBeKa: acKapuaa uejJoBeuecKas, OCTPIH-
a, TPUXUHEJLJIa, BJIACOTJIAB U AP.

Ackapuda uenogeueckas — TapasuT TOHKOTO KU-
IIeYHNKAa 4YejioBeKa. [[JinHa Teja y caMOK MOMKEeT 0-
crturath 40 cM, a y caMiioB — 25 c¢cM. ¥ caMOK TeJo
BBITSIHYTOE, BEePETEeHOBUIHOI (pOPMBI, a Y CAMIIOB €r0
3aIHUI KOHeIl 3aruyT. ACKapuabl MUTAIOTCA IepeBa-
PEeHHOU OuIeil M BBIJENAIOT TOKCUUYECKNE BeIecTBa.
Opgua camika crmocodoua garte no 200 TeIC. gUIl B rof.
dAita ackapug BREIBOAATCS ¢ (PeKAIUAMU U OJIS TAJIb-
HeHIIero pasBUTHUS UM HEOOXOAMM HOCTYI KICJIOPO-
na. IIpsmo B oboJiouKe dAiilla pasBUBAETCA JUUYMHKA,
KOoTopas MOJKEeT COXPaHATLCA B IOUBE OO 7 JIeT, IoKa
He OymeT 3aHeceHa B POT YeJOBEKA C HEIPOMBITBIMU
OBOIIIAMU ¥ (PPYKTAMM HNIN IIUIEeH, 3arpsa3HeHHOI
MyXaMHi M TapakaHaMu. B KHUIIeUHMKe JUUYMHKA II0-
KugaeT 000JOUKU AHWIa 1, OpoOypaBiImBasCh uepes
CTeHKU KUIIeUHNKA, C TOKOM KPOBHU 3aHOCUTCS B JIET-
Kue, TJe IIPOUCXOOUT ee majibHeiiree passutue. Ilo
TOCTHUKEHHNI OIIPeJeJIEHHOTO0 BO3pacTa JUUYMHKUN Ha-
YMHAIOT IOSHUMATHCA M3 JErKUX II0 AbIXaTeJbHBIM
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IyTIM UYeJIOBEeKa BBePX, pasApaskaloT UX CJIUBUCTYIO,
Y IPU OTKAILJIMBAHMK MPOTJIATHIBAIOTCA. B TOHKOM
KHUITeUHUKEe OHY 3aKAHUYMBAIOT PAa3BUTHE U IEPEXOIAT
K IIOJIOBOMY Pa3MHOMKEHUIO.

Ocmpuya demckas — KPYTJbIA YepPBb — KHUIIIEU-
HBIM HapasuT uejioBeKa. TeJo ocTpUIl mMeeT OesIbIi
IIBET, a Ha IepeJHeM KOHIIe V¥ HUX 3aMeTHO HebO0JIb-
mioe B3ayTue (puc. 113). Kak u apyrum KpyriabIM dep-
BSIM, OCTPHUIIAM CBOICTBEHEH IOJIOBOW AuMOPGU3M:
TEJIO CAMKY MMEEeT BePETEeHOBUAHYIO (DOPMY CO CJIerKa
BBITAHYTBIM 3aJHUM KOHIIOM, €TI0 IJWHA JTOCTHUTAET
mo 1,3 cm, Torga Kak y camiia 3aJHNI KOHeI[ TeJa
CHOMPAJIBHO 3aKPy4YeH, a TeJo
Kopoue — 10 0,5 cm. OcTpuirsl
o0UTaIOT B HUMKHUX OTIejax
TOHKOTO KHUIIEUHUKA 1 BEPX-
Hefl YacTh TOJICTOrO, OJHAKO
OILIOJOTBOPEHHBIE CAMKHU HO-
YbI0 CIIYCKAIOTCA K AaHAaJIbHO-
Puc. 113. Buyrpenmee MY OTBEPCTHIO I/Iu OTKJIaIbIBAIOT

CTDOGHEE OCTPHILBI BOKPYT HEro sAHIia, BBLI3HIBAA
3yn. B pesynbraTe pacuechiBa-
HUS ANIa OCTPUIL OKA3bIBAIOTCA IO HOTTIMM, a 3a-
TeM He TOJBbKO 3aHOCATCSA B POT T'PABHBIMU pPyKa-
MU, IPUBOAS K CAMO3apPaKEHUI0, HO M OCTAIOTCS HAa
BCeX IIpeaAMeTax, K KOTOPBLIM IIpUKAcaJicsa OOJbHOIM.
Tark xax HecoOJIIOJeHWEe dJIeMEHTAPHBIX CAHUTAPHBIX
OpaBuUJl OCOOEHHO XapaKTepHO A JeTeil, TO OHU
yaie s3apasKaioTcsA 9THUM IIapasuToOM, UeM B3POCJILIE.
HcTounmKkoM 3apaXeHus B OCHOBHOM SABJIAIOTCS JI0-
MalllHUe »KUBOTHBIE: KOIIIKM, COOAKU U IP.

Posbs KpyraeIx uepBeil B MPUPOJEe U B KU3HU Ue-

JoBeKka. 3HAUNTEJILHOE UIMCJIO0 BUJIOB KPYTJILIX UepBei
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obuTaeT Ha mHe BOJOeMOB u B mouBe. OHU IIpUHUMA-
IOT y4acTue B Ipoleccax O0MOJIOrMUEeCKO OUUCTKH BOJ
U II0YBOOOPA30BaHUM, IIOCKOJBKY IepepadaThIBAIOT
OpraHnyYecKle OCTATKU M MOTYT IIHUTATHCS IIOYBEHHBI-
Mu OaxkTepusaMu u rpudbamu. Cpenu KpPyIJIBIX UepBei
uMmeeTcA OOJIBIIAA TPYIIA ITapasuTOB UEJIOBEKA, KU-
BOTHBIX U pacTeHUH.

Tun KonbuaTtble yepBn

Tun KoabuaThle uepBu 00beAUHSIET 0K0JIO 12 ThIC.
BUIOB CErMEHTHPOBAHHBLIX BTOPUUYHOIIOJOCTHBIX MKI-
BOTHBIX. K HeMy OTHOCATCA KaK CBOOOTHOKUBYII[LIE
OIPEeCHOBOAHBIE I MOPCKME OPTaHU3MbI, TaK 1 IIOYBEH-
HbIe, U APeBecHbIe NJIUHON 10 3 M.

Y KoJsibuaThIX UepBEl BBLIPAKEHBI T'OJIOBHOU M 3aj-
HUI KOHIIBI Teja, MEeXIY KOTOPBIMHI HAXOMSUTCS Cer-
MeHTHUpOBaHHOe TyjoBuine (puc. 114). Ha romoBHOM
KOHIIe HAXOOATCSA OPTaHbl UYBCTB: IJIa3KM, OPraHbl
oCsA3aHUSI W XWMHUYECKOTo uyBcTBa. Ilocaemyroiue
CerMeHTHhI TeJia MOT'yT KMMeTh IIapHble BBIPOCTHI Te-
Ja — napanoduu co IEeTUHKaMU, UTO SABJSAETCA OC-
HOBOU KJaccu(pUKAIIIU KOJIbUYAThIX UepPBEI.

Tesi0 KOJBbYEIOB IOKPBITO TOHKOU KYTHKYJIOH,
IOoJ KOTOPOM PAaCIIOJIOMKEHBI OIHOCJOWHBIA BIINUTe-
Jauii, a TaKsKe KOJbIeBble W NPOMOJbHBIE MBIIIIIIHI,
obpasyioIniue KOXKHO-MYC-
KyJabHBIN Meniok. ITosocTh
TeJga y KOJbUeIl0B — BTO-
puunasa (puc. 115).

B nuwesapumenvroii
cucmeme KOJbUEIOB BEHI-
IeJsST POT, TJIOTKY, IIM-
II1eBOM, JKEJIYIAOK, KUIIeu- Puc. 114. Mok meBoit uepBb
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HUK U aHAJIbHOE OTBepcTHe. POT HEKOTOPBIX XUIIHBIX
yepBeili MOXKeT OBITh CHAOKEeH XWUTHUHOBLIMHU Ue-
JIOCTAMU, Y IPYTUX MOTYT UMEThCS CIAIOHHBIE MU 13-
BECTKOBBIE JKeJie3bl, HeHTpaIm3ymIllue KUCIOTHOCTH

Puc. 115. Buyrpenuee
CTPOEHUE KOJHYATOTO Uep-
BA (IIOIIEPEYHEBIH cpes):

1 — suwurennii;

2 — MBIIIIEL;

3 — smuTeNunii;

4 — BTOpWYHAS OJOCTh
Tesa;

5 — KWUIIIKa;

6 — KPOBEHOCHBIE COCY/IbI;

7 — meraHepUAUU

Puc. 116. Buyrpenuee

CTpOeHMEe KOJbYaTOTO Uep-
BA (IIPOIOJBHBIN paspes)
1 — por;

2 — TJIOTKAa;

3 — IMUIIEeBO;

4 — XeJyIoK;

5 — KPOBEHOCHBIE COCY/IbI;

6 — II0JIOBBIE JKeJIe3bI

mouBkI (puc. 116).

Hvixamenvrnas cucmema
y OOJBIIIMHCTBA IIPEICTABU-
TeJeii Tulla OTCYTCTBYeT,
JUITh Y HEKOTOPBIX BUAOB
MOPCKHUX MHOTOIETUHKOBBIX
yepBeii uWMeTcA KabOpHhI.
Kucaopon moctymaer uepes
BCIO IOBEPXHOCTH TeJia.

Y KOoJIb4eI0B BIIEPBELIE IIO-
SABJIAETCA KPOBEHOCHAS CUC-
mema, KoTopas oOpasoBa-
Ha KPYOHBIMU CIUHHBIM
1 OpPIOMIHBIM COCYJZaMM, CO-
eIUHEHHBIMUY KOJbIIEBLIMU
nepembriukamu. Ilo Oprorr-
HOMY COCYAy KPOBH TeUer
BIEepen, K TOJOBHOMY OTIe-
JIy, TI0O KOJIBIIEBBIM COCYAaM
B IIepeJHUX CerMeHTax OHa
mepejinBaeTCA B CIMHHOM CO-
CyZ, HeCyImuil KPOBb Hasam.
B Bamamx cermenTax TeJa
KpOBBL IIepeTeKaeT Hasami.
OT KpYIOHBIX COCYIZOB OT-
BeTBJIAIOTCA 0OoJjiee MeJKwHe,
HecylIue KPOBb K OpraHaM.
KpoBsr KOJIBUEIIOB MOKET
UMeTh KpacHBId WJIW WHOU
IIBET, OHA BBLITIOJHAET MIbI-
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XaTeJbHYI0 (GDYHKIIUIO, IePeHOCA KUCJIOPOI U YAAJAMd
YTJIEKUCJIBIN Tas.

Bovidesenue y HUX OCYIIIECTBJISETCS HPU IIOMOIIIM
PACHOJIO}KEeHHBIX B KaKIOM CEerMeHTe MapHBIX JMe-
mane@pudues, TMPeACTABIAIONINX CO00I KaHaJbIIHI,
C OIHOII CTOPOHBI OTKPBIBAIOIIMECA B IIOJOCTH TeJia
BOPOHKOBUIHBIMU PACHINPEHUSIMU C PECHUYKaAMMH,
a IPYTrUM KOHIIOM — Hapy’Ky B CJeIVIOIIeM CerMeH-
Te. MeTaHe@puaAnu He TOJbBKO BHIBOAAT IIPOAYKTHI 00-
MeHa BeINeCTB, HO U IOAAEPKUBAIOT BOJHO-COJIEBOM
basaHC B opraHuaMe.

Hepernasa cucmema KOJIbUaThIX UepBell COCTOUT U3
HapHOTO0 HAATJIOTOYHOIO HEPBHOTO TaHTJINSA 1M OPIOIII-
HOUM HEPBHOI IeIMOYKM, 00pa3oBaHHON ITapHLIMHU T'aH-
TINAMHU B KayKJ0oM cerMeHTe Teja. Opraibl YyBCTB —
rjaasa, Opraubl OOOHAHUSI 1 PABHOBECUA.

PasmHoxceHue KOMTBUATHIX UepBeil IPOUCXOIUT Oec-
HOJIBIM MJIM TOJIOBBIM citocoboMm. IIpm Gecmmosom pas-
MHOKEHUU TeJIO UYePBs AEJUTCS Ha HeCKOJbKO UacTeld,
KOTOpBIe 3aTeM OOPacTaloT A0 MCXOIHBIX Pas3MepoB.
Konpuarsie yepBu MOTYT OBITH Pa3felbHOIOJIBIMU NI
repMmaposuTaMu, OJHAKO OILJIOJOTBOPEHME y HUX IIe-
pekpectHoe. Pa3Burre y O0JIBIINHCTBA HEIIPSIMOE.

Kanaccupurayusa xoavuamoerx uepseii. K manHOMYy
THIIy OTHOCAT KJacchkl MHOrOmeTnHKOBLIE, MaJsoire-
TUHKOBBIE U IImaBKH.

Kaace MaixonmeTHHKOBBIE YePBU O0beIUHSIET IIpec-
HOBOJAHBIX 1 IIOUYBEHHBIX KOJILUEIIOB, M3PedKa BCTpe-
YaoIquxcsa B MOPAX. ['OJIOBHOII M XBOCTOBOI OTIEJIbI
y HIX TOpas3Zo MeHbIIle, UeM Y MHOTOIIIeTUHKOBBIX. Ha
cerMeHTax TeJja Iapamoguy OTCYTCTBYIOT, IO GOKaM
TeJia PACIIOJIOMKEHBI JIUIITh MYUYKY KOPOTKUX IEeTUHOK.
Oprambl UyBCTB 00BIYHO pa3BUTHI caabo. ['epmadponu-
Tl. OIJIONOTBOPEHME Hapy:KHOe. PasBuTue mpsamoe.
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YuacTByIOT B IIpolieccax IIOYBOOOPA30BAHUA U SB-
JISTIOTCA 3BEHOM B IUIIEBBLIX IEIAX BOJOEMOB.

IIpencraBuTenu: mOKAeBOI UYepBb, KaJU(POpPHUI-
CKUIl UepBb, TPYOOUHUK.

Kaace MHOTOMETMHKOBBIE YePBM B OCHOBHOM
IpeACcTaBJieH MOPCKHUMH CBOOOTHOMKUBYIIIUMU K-
BOTHBIMU, OOUTAIONIMMU Ha JHE UJIW B TOJIIE BOMBI.

B oramume or Ogpyrux KoJib-
3TO UHTEPECHO YeIoB, MMEIOT XOPOIIo 0060-
Knacc MHorouweTuHko- COOJIEHHBIN TOJIOBHOM OTZeJI
BEE WEPIEA B RECuCRILEE C OTHOCHUTEJIbHO BBICOKOPA3BU-

BpemMA HacuyuTbiBaeT 60-
P TBIMU OpraHaMu 4YyBCTB U IIa-
nee 10 Toic. BUAOB. OUeHb

HEeMHOMe U3 HUX ObUTa- panmogum ¢ MHOI'OYMCJIIEHHBIMU
IOT B MPECHbIX BOAOEMAX mierTuaKamMu. Cpegu HUX eCThb
WSV B JIECHOW NOACTUIIKE. Kak IJIaBaolue, TaKk U 3a-

prIBamoIuecsa BuAbl. [[pixanue
Y MHOTOIIETUHKOBBIX B OCHOBHOM KOJKHOE, HO HEKO-
TOpPBbIE WMEIOT Ka0pbl. BOJBITMHCTBO MHOTOIIETUH-
KOBBIX pasJleJIbHOIIOJIbIE, OIJIOJJOTBOPEHNE Y HUX Ha-
py:xHoe. PazBuTue Hempsamoe.

IIpeacraBuTeN: TUXOOKEAHCKUU MaJI0JIO, Hepeu-
Ila, TIeCKOKUJI, cepmIyJa.

Kaace IIuaBku cocTOUT B OCHOBHOM M3 KPOBOCO-
CYIIIUX, Peke — XUITHBIX KOJLUATBHIX UepBei, mme-
IOIMUX YILJIOIIEeHHOe TeJO C ABYMA IIpuUcocKamMu (OKO-
JOpOoTOBOIT m 3amueit). Ilapamomgmm u IIEeTHHKHN HAa
cerMeHTax Teja, Kak IpaBuUJjo, oTcyTcTByioT. CiroHa
OUABOK COJIEPKUT BEIIeCTBO, IIPEIATCTBYIOIIee CBEP-
THIBAHWIO KPOBU. HepBHasA U MBINIeYHAs CUCTEMBI
xopoIrto pasBuThkl. ['epmadpoautsi. OmIom0TBOPEHUE
BHYTpPEHHee.

MoryT HaHOCUTH 3HAUUTEJIbHBIN Bpel JKUBOTHOBO/I -
CTBY, OBITh ITPOMEKYTOUHBIMU XO03A€BaMU IIapas3suTOB
YyeJOBeKa W JKUBOTHBIX, UCIOJB3YIOTCA B MeAUIIMHE.
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IIpencraBuTenu: nusABKa MeAWIINHCKAA, NUABKA
JIoIauHAasL.

Poap KoIbUATHIX YepBell B MPUPOJE U B SKHU3HU
yesoBeKa. Kosibuelrbl urparoT BaKHYIO POJIb B IIOUBEH-
HBIX U BOIHBIX OMOIIEHO3aX, IIOCKOJBKY Cpegu HUX
eCTh KaK XWUIIHBbIe U MapasuTudecKue (OPMBI, TaK
W YYaCTBYIOIIE B IIPOIlECCaX II0YBOOOPABOBAHUA.
OHU ABJIAIOTCA HEOTHEMJIEMbIM 3B€HOM B IEIIAX IIH-
TaHUS, UX YIOTPEOJSIOT B MUIY UYeJOBeK W MHOTUE
JKUBOTHBIe. HeKoTopble KOJbUaThle UePBU IPUMEHSI-
I0TCSI B MeguIluHe (IUABKHU).

Tun Monniocku, nnn Markortenbie

IATO Tpynma HeCerMeHTHUPOBAHHBIX BTOPUYHOIIO-
JIOCTHBIX JKMBOTHBIX, 00beqUHAIONas 0KoJio 113 TrIc.
BUIOB, OOJIBIIIMHCTBO I3 KOTOPBIX HMeEeT KOMKHYIO
CKJIAOKy, HPUKPBLIBAIOIYI0 BHYTPEHHINE OPTaHbI —
manmuto. MaHTUSA BBIIEJISET M3BECTKOBYIO PaKOBU-
HY, BBIIOJHAIOINIYIO 3AIUTHYIO W CKEJeTHYIO (PYyHK-
nun. BoJbBIINHCTBO MOJIJIIOCKOB
o0UTaeT B MPECHBIX U COJEHBIX 5TO UHTEPECHO
BOJOEMAax, XOTS UMEeTCSI U J0- T TR T
CTATOUYHO OOJIBIIIOE UMCJIO CY- n3BecTHo 2 863 Buaa
XOIIYTHBIX BHUOB. MOJIJTIOCKOB, 0OUTAOLWNX

Tejl0 MOJIIIOCKA MEJIUTCH Ha TeppuTopum Poccum.

B ocHoBHOM 3TO cBOGOA-
Ha TPU OTJeJja: I'oJIOBY, TYJO- HOXBYLLE OpraHM3MB.
BUIlle U HOTY (HEKOTOpble u3
STHUX OTAEJOB MOTYT pPenyIlu-
poBaTrbca). MaHTUA BMecTe CO CTeHKaMU TYJIOBU-
mia obpasyeT MaHTHUHHYIO IIOJIOCTH, B KOTOPOIi pac-
moJjaraioTcsa Kabpbl U KyJa OTKPBIBAIOTCSA POTOBOE,
aHaJIbHOE, BBIJEJUTEJIbHOE OTBEPCTUS U IIOJOBLIE
nportoku (puc. 117).
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B nuwesapumenvroii cucmeme MOJIIIOCKOB BBIJE-
JSAIOT POT, TJIOTKY, IHUINEBOM, KeIyAOK, KUIIeUHHUK
1 aHaAJIbHOE OTBEPCTIEe, KOTOPHIE MOIIOJHAIOTCS CJIIOH-
HBIMU JKeJjie3aMu 1 HeueHbio. CIIIOHHBIE JKeJie3bl He-
KOTOPBIX XHIIMHBIX MOJLIIOCKOB MOTYT BBIPaOATHIBATH
an. Pan MoJTIOCKOB MMeeT TepKy, miau pady.iy, cHad-
JKeHHYI0 XHWTHHOBBIMU 3yOIaMU [OJA IIepeTHUpPAHU
OUIN, WJIN XUTUHOBBIe uesocTu. Cpeam IIpencTaBU-
TeJell TUIla BCTPEUAIOTCA XUIMHUKIM, PACTUTEIbLHOSI-
HbIe U (PUIBTPATOPHI.

Jvlxanue y BOJHBIX MOJLIIOCKOB OCYII[ECTBJISAETCA
C IIOMOIIbIO XKa0p, a ¥ CYXOMYyTHBLIX (DOPM — C IIOMO-
IIbIO JIETKUX.

Kposenocrnas cucmema MOJIIIOCKOB He3aMKHYyTasd.
Cepalle y HEX TpexXKaMepHOe, C IBYMS IIPeaCcepaAruAMI;
U OOHUM JKEeIyJOUKOM.
KpoBs MoxxeT comep:karhb
ObIXaTeJbHbIe IIUTMEHThI
pasHoro IIBeTAa.

BuvideneHue 'y mpen-
CTaBUTEJIEN THUIIA OCYIIle-
CTBJIAETCA C IIOMOIIBLIO
IOUYeK, KOTOpPbhbIe OIHUM
Puc. 117. BayTrpenHee cTpoe- KOHIOOM  OTKPBIBAIOTCA

HUe OPIOXOHOT'OTO MOJLIIOCKA: B IIOJIOCTH OKOJIOCepaeu-
1 — por; HOU CYMKWH, a IPYTUM —
2 — TepKa;

B MaHTUHHYIO IIOJIOCTb.

3 — HepBHaA CuUcCTeMa, Hep6l-taﬁ cucmema

4 — KeNyIoK;

5 — meueHS; Yy MOJLIIOCKOB pasbpocaH-
6 — ceppaue; HO-Yy3JIOBOT'O THIIa: B OT-
; — oc'rg'rox ImejaoMma; nejJjax TeJia HaAXOOUTCA
T avba; HECKOJIbKO IIap TaHTJIH-

9 — mouKa;
10 — moJIOBBIE KeJe3hl; €B, COEIMHEHHbIX MEXIY
11 — pakxoBuHa co00ii HEpPBHBIMU CTBO-
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aamMu. OT HUX OTXOAAT HEPBHBIE TSKU K PA3TIUYHBIM
opramam Tesia. OpraHsl UyBCTB — TIJia3a, OPraHbI pPaB-
HOBECUS, XUMUYECKOr0 UyBCTBA U OCA3AHUA.

BoJbIIIUHCTBO MOJILIIOCKOB Pas3lelbHOMOJNLI, HO
BcTpevaroTcs u repmadpoauTabie Gopmbl. OI010TBO-
peHUe y HUX IEePEeKpPEecTHOe, BHYTPEHHEee WU HaPYK-
HOe. Pa3BuTne y MOJIIIOCKOB HEIPSAMOe, TaK KaK U3
ANUIA BBIXOAUT JUUYMHKA, He IIOXO0XKasd Ha B3POCIIYIO
0CcOo0Bb.

Kaaccupurayus moanocrkos. Hambosbiiee 3Have-
HUEe B IPUPOJe M JKUBHU UYEJOBEKA MMEIOT IIpeicTa-
BUTeJU TpeX KJaccoB: Bpioxonorue, [[BycTBOpUaThIe
u I'omoBoHOTHIE.

Kaacc Bprooxonorue BrJaouaeT oxoso 90 Tvic. BU-
OB BONHBIX UM HA3€MHBIX MOJLJIIIOCKOB, PAKOBUHA KO-
TOPBIX 3aKpydyeHa B BHUIE CIHPAJIU UJIN KOoHyca. Teso
OpPIOXOHOTUX AEJNHUTCS Ha rojoBy ¢ 1—2 mapaMwu IIy-
majiell ¥ rjasaMu, TYJOBHIIEe W HOTYy. B muleBapu-
TeJbHOUN CHUCTeMe eCTh TepKa C XHUTWHOBBIMHU 3yOIra-
MU, CJIOHHEBIE JKeJie3bl U IeUeHb. /IbIxaHue xabepHoe
win jerouHoe. KpoBeHocHasa cucrema He3aMKHYTasd.
Breigenenue ocyiiecTBiasgeTcsa ueped 1—2 IIOUKH.
Hepsuas cucrema pasdopocanHo-y3jaoBoro tuma. Opra-
HBI UYBCTB — TIJIa3a, OPraHbl OCSA3aHUSI, PABHOBECUS
U XUMHUYECKOTO0 UyBCTBa. DpIOXoHOTrHe OBLIBAIOT Kak
pasmenbHOIIONbIE, Tak U repmadpoauTtel. Oma010TBO-
peHue BHYTpPEeHHee, Pa3BUTHE HEIIPAMOe.

IIpeacraBuTenu: BuUHOTpagHas YJIHNTKa, KOHYC,
pamaHa, OOJIBINION TPYAOBUK, MODPCKOI 3adAIl, CJIU3-
HHU.

Kaace [IBycTBOpUaThie 00beauHAeT 0K0J0 20 ThIC.
BUJIOB IBYCTOPOHHECUMMETPUYHBIX PAKOBUHHBIX MOJI-
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aiockoB (puc. 118). PaxkoBuna aBycTBOpUaTas, y He-
KOTOPBIX MOKPBITA MePJIaMyTPOBBIM cjoeM. Teso aBy-
CTBOPUYATHIX MOJIIIOCKOB, CILIIOCHYTOE C OOKOB, AEJIUT-
cA Ha TyjgoBuilie m HOry. Co CIIMHHON CTOPOHBI €CTh
CKJIAIKa KOXU — MAaHTHUS, KOTOpasd IPUKPBLIBAET Op-
rambl ObIXaHUA — KaOphbI, Je:Kalllie B MaHTHUNHOI
moJocTu. B MaHTHIIHYIO IOJIOCTh BEAYT ABa KaHala —
BBOJHON ¥ BBIBOAHOU cu(OHBI. BOJBIITUHCTBO ABY-
CTBOPUYATHIX MOJITIOCKOB — (PUILTPATOPBI, HO Cpeau
HUX BCTPEYaIOTCsa M XUITHUKU. KpoBeHOCHAs cucTeMa
HesaMKHyTass. HepBHas cucremMa pasOpoOCcaHHO-Y3JIO-
Boro tumna. Opranbsl YyBCTB Pa3BUTHI ¢aabo0. [[BycTBOp-
yaThle MOJIIIOCKWM — pasAeJbHOIIOJbIE KUBOTHEIE,
OILIOIOTBOPEHME Y HUX B OCHOBHOM HapysKHoe. Pas-
BUTHE HEIpPsIMoe.

IIpegcraBuTenu: 0e33yOKa, IIepJaOBHUIlA, MUIUI,
TpUIaKHA.

Kiaace TomoBonorue o0bensuHsAeT HamboJiee BBICO-
KOOPTaHM30BAHHBIX MOJLIIOCKOB. VX TeJylo pacujeHeHO

4 5 2 Ha TOJIOBY U TYJIOBUIIIE,

a Hora BUIOW3MEHEHa
B BOPOHKY, OCYIITECTBJIA-
eTcAd IBUMKEHUEe; BOKPYT
pTa HWMeTCA IIylajb-
ma. PakoBuHa y 00Jb-
IINHCTBA IIPEACTaBUTE-
Jell KJjiacca BHYTPEHHAA
WU CUJIBHO PeayIIupo-
BaHA.

Puc. 118. BuyTpenHee cTpoeHune
JIBYCTBOPYATOTO MOJLIIOCKA:

1 — por; 7 — cepzie;

2 — wpmume; 8 — sxabpa; I'omoBonOrme MoJLIIO-

3 — HepBHadA 9 — aHaJIBHOE CKU — TUIUYHBbIEC XWUII-
cucrema; OTBEPCTHE;  pPKM, B CBA3U C DTUM

4 — xenymorx; 10 — mosoBas
5 — meuemn; . y HEUX c(HOPMUPOBATIUCH

6 — mouxka; MOIIIHbI€ XNTHUHOBBIE Ue-
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JIOCTU U SANOBUTHIE CJIIOHHBIE ’KeJyie3bl. J[vixamedb-
Has cucmema TpeAcTaBleHa xabpamu. B oTamuune
OT APYTUX TPYIII MOJLIIOCKOB, KPOBCHOCHAS CUCMeMa
Yy T'OJIOBOHOTUX 3aMKHYTas, a cepille MMeeT aABa Ipej-
cepausa U OAUH Keaymouek. Hepenasa cucmema BBI-
COKOOpraHu3oBaHHaA. ['0JIOBHOW HEPBHBLIN y3€J IIPU-
KPBIT XPAIIEeBO# KarmcyJoii. Oprambl YYBCTB TaKiKe
BBICOKODPA3BUTHI, B TOM UYUCJEe MMeeTCA JBa CJOMKHO
YCTPOEHHBIX TJlasa. I'0JI0BOHOTHIE — PAa3/eIbHOIIOJIBIE
JKUBOTHBIE, [OJA KOTOPBIX XapaKTepPHO BHYTPEHHee
omyiomoTBOpeHre. PazBuTue mpsamoe.

IIpencraBuTenu: KajgbMap, KapakaTulia, OCbMU-
HOT.

Poap MOJMIIOCKOB B IpPHPOJe M B KU3HU UeJIO-
BeKa. MOJUIIOCKM UTPAIOT Ba’KHYIO POJIb B BKOCHUCTE-
Max BOJ W CYIIN, IPUHUMAIOT y4acTUe B IIpoIleccax
OMOJIOTMYECKO OUYMCTKM BOJ, KPYI'OBOPOTE BEIIECTB
B IIPUPOJie; UX YIOTPEOJIAOT B IUINY, MCIOJIb3YVIOT
KaK MCTOUHHK KeMuyra ’ IIepJaMyTpa; MOTYT OBIThb
IPOMEXKYTOUHBIMIU X03€BaMU PA3JINUYHBIX IIapasuTOB
YeJI0BEKA W JKUBOTHBIX U HEIOCPEJCTBEHHO HAHOCUTH
Bpell CeJbCKOXO3AMCTBEHHBIM PACTEHUAM, KOpPadJIaM
W TUAPOTEXHUUYECKUM COOPY KEHUIM.

Tun YneHncroHorme

O6LanA xapakTepucTuka Tuna YneHncroHorue

K uneHucToHOrMM OTHOCAT CBBIIIIE 1 MJIH CerMeH-
TUPOBAHHBIX JKMBOTHBIX C IIJIOTHOM XUTHUHOBOM KyTHU-
KyJOH W UYJEeHUCTBIMU KOHeUHocTAMU. VX Teso 1me-
JUTCA Ha TPU OoJjiee MIM MeHee UeTKO PasJIUMUYMMBbIX
oThejia: TOJOBHOI, TPYAHOM M OPIOIIHOM, KOTOPbIE
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MOTYT CJIUBATBhCA MOIapHo. IlpencraBuTenm Tuma or-
HOCATCA K JBYCTOPOHHECMMMETPUYHBIM KUBOTHBIM
CO CMEIIaHHOI II0JIOCTBIO TeJa.

YJIeHHCTOHOTHE OCBOUJIN BCE CPEIbl OOMTAHMA: Ha-
3eMHO-BO3AYIITHYIO, IIO3EMHYIO, BOAHYIO U BHYTPEH-
HIOIO cpeny Apyrux opranusmoB. CyOCTpaThl UX HUTA-
HUS TakK Ke pasHooOpasHbl, KaK U CIOCOOBI
nepeaBU:KeHUs (cpeau HUX €CTh JeTaroliime, Oeraro-
e, MMOJI3aioliue U Ap.). YUCIeHHOCTh ocobell mpen-
CTaBUTEJIENl THUIIA B OKPYJKAIOIIel cpele TaKiKe upes-
BHIUANHO BesInKa (Ha 1 M® IeperHoiHOH TOYBEI MOKET
obuTaTh 00 1 MJIH MEJKUX KJeIell M HOTOXBOCTOK).

Ilog XMTHWHOBON KYTHUKYJOW, KOTOpas ABJIAETCS
HapPY'KHBIM CKEJIETOM, V HUX HAXOOUTCA KOXKa — 2U-

nodepma, KoTopas CcOOCTBEH-
3TO UHTEPECHO HO M BBIJEJIAET 9TOT IIaHIVPb.
Mo KonnuecTsy BUAOB XUTHUHOBBIA CKeJIeT 3aliuira-
1 pacnpocTpaHeHHOCTM €T UJEeHUCTOHOTUX OT XUIITHU-
HNIEHNCTOHOTUE MOTYT  gop ¥ BHEIIHUX BO3AEHCTBUI,
CYNTAaTbCA CaMOW MpoO-
T T ~ITAE a TaKKe o0ecIieunBaeT ABUIKE-
BbIX OPraHN3MOB. HUe OopraHuaMa, TaK KaK u3-

HYTPU K HEMY IPUKPEIIIIOTCS
MYYKY MBIIIIT. Y HEKOTOPBIX I'PYIII KYTHUKYJIa MOYKET
ObITh IpOIMTaHA M3BeCTHAKOM. Tak Kaxk oHa Hepac-
TSKWMA, TO AJA YBEeJIWUYEHUS Pa3MepoB Tejla UJeHU-
CTOHOTUE BBIHYKJIEHBLI IePUOIUUECKY JIUHATh.

T'ooBHOI oOTZEN YJIEHHUCTOHOTHX HeceT OPTaHbI
YYBCTB M OTBEYaeT 3a OPUEHTAIIMIO B IIPOCTPAHCTBE,
Ha TPYAHOM OTIeJjie PACIOJIOMKEeHBI KOHEeUHOCTH, obec-
IIeunBaIoIle mepeaBUKeHe B IPOCTPAHCTBE, a B 3a-
IHEeM OTheje — OpIOIIKEe — Pa3MeIaloTCsa OPraHbI
mepeBapuBaHUA IHUINMY U Pa3MHOKeHUA. UJIeHHCThIe
KOHEUHOCTH 00ecIeumBaioT IIepeMeIleHrne OpraHmu3Ma
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B IIPOCTPAHCTBE 1 MOTYT BUIOU3MEHSTHCS IJIA BBI-
HOJIHeHUS MHBIX (PYHKI[MI, HaIpuMep, IIPeBpalllaTh-
Ccs B OPTaHbl YYBCTB — AHTEHHBI — HJIHN OBITH YaCThIO
POTOBOTO aIlmapara.

ITorocmvy mena y 4JI€HUCTOHOTUX CMeIIaHHAS —
MUKCOIeJIb. PYHKIINIO IIOJOCTHON »KUIAKOCTHU BBIIOJI-
HAET y HUX 2eMoauM@a, Koropas obpasyeTcda B pe-
3yJbTaTe CMENINBAHUA KPOBU U TKAHEBOM JKUIKOCTU.

ITuwesapumenvHas cucmema YJIEHUCTOHOTUX 00-
pasoBaHa PTOM, TJIOTKOI, IHIIEBOAOM, KeJIYIKOM,
eUeHbI0, KUIIeUHNKOM U aHaJbHBIM OTBEPCTHEM.

KposenocHas cucmema 4I€HUCTOHOTUX HE3aMKHY-
Tasg, OHa COCTOUT U3 cepAra 1 cjaabo pa3sBUTHIX KpPOBe-
HOCHBIX cocyzoB. Ilo Hell MUPKyJIUPyeT cMech KPOBU
C TKaHeBOU KUIKOCThI0 — reMosuM@a, KoTopas IIo-
CTyIaeT B cepAIe uepe3 O60KOBBIE OTBEPCTUS, a BBITAJI-
KHMBaeTcA M3 HEro mo KOPOTKUM COCyJaM B CMeIllaH-
HYIO TIOJIOCTH TeJia.

JlbixaHue y BOTHBIX UJEHUCTOHOTUX OCYIIECTBJISA-
eTcsA IIPUW IIOMOINHU Kabp, a Y Ha3eMHBIX — JIETKUMU
WJIN TPaxesaMM, XOTS MeJKHNe BHALI MOTYT IIOJIYYaTh
KHCJIOPOI Uepes3 KOXKYy.

OpzaHbl 8bL0esleHUS YUIEHUCTOHOTUX IIpeIcTaBJIe-
HBI MOYKaMu (Y PaKooOpa3HBIX OHU IIO0 TPAAUIIUU Ha-
3BLIBAIOTCS 3€JIEHBIMU JKeJie3aMU) WU MaJIbIUTTEeBbI-
MU COCYIaMU.

HepsHas cucmema UYIEHUCTOHOTUX IIPeACTaBJIE-
Ha HAATJIOTOUHBIMYM HEPBHBIMU y3JIaMM, 00Pa3yIOIIH-
MH y pAga BUIOB T'OJOBHOII MO3T, a TaKiKe OPIOIIHOI
HEPBHO IEIIOYKOII, XOTS YV HEKOTOPLIX HAOJI0gaeTcCs
CIWSAHNE 9TUX TAaHTJINEB B HepBHYI0 Maccy. CioxHas
opraHm3alusa HePBHOII CHUCTEMBI 00ecIIeuunBaeT CyIIle-
CTBOBaHNE y pPAIA BUAOB CJIOKHBIX MOBEIEHUYECKUX
peakruii. Opraabl YyBCTB — CJIOJKHBIE (hpaceTOUHBIE
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rjiasa WJIM IIPOCThIE TJIa3KW, OPTaHbl CJAyXa, OOOHA-
HUSA, BKyCa, OCA3aHUA, PABHOBECHUA.

Pasmnoxcenue y 4JIeHUCTOHOTUX II0JIOBOE, perke —
ImapTeHOTeHeTUYeCKoe. B OCHOBHOM 3TO pasiesLHOIIO-
Jble oco0W, OJHAKO BCTPeUYarTcA W repMad)pPOAUTHI.
PasBuTume y mpeacraBuTesieil THIa MOMKeT OBITH Kak
MPSAMBIM, TaK ¥ HEIPSAMBIM.

Knacc Pakoo6pasHble

O0benuuser okoao 40 ThIC. BUAOB, I'JIAaBHBIM 00-
pasoM BOIHBIX KUBOTHBIX. Tesl0 pakooOpasHBIX IIO-
KPBITO XUTUHOBOM KYTUKYJOW, 3aUaCTyi0 MHKPYCTH-
poBamHOIl m3BecThbio. OHO HeJaUTCA HA TOJOBY, I'PDYIb
1 OpIOIIKO, XOTA TOJIOBA U TPYIAb MOTYT CJINBATHCS
B 2010802pYyds (puc. 119). XapaxkTepHbIM IpPEACTaBU-
TejieM PaK0ooOPasHBIX ABJIAETCS PAK PEUHOIL.

Ka:kaplii cerMeHT TeJjia paka HeceT Mapy YJeHH-
CTBIX IBYBETBUCTBHIX KOHeuHOcTeli. Ha rosoBe y Hero
WMEIOTCS OBe Iapbl YCUKOB — GHMEHHbL U AHMEeH-
HYJibl, BBITTIOJHAIINX QYHKIUYU OCA3aHUA U 000H-
HUS COOTBETCTBEHHO, [Ba CJIOKHBIX TIJjiasa Ha CrTe-
OelbKax, a TakiKe poToBo# ammapar. IlociemHuii
o0pas3oBaH TpeMsdA IIapaMHU BUIOM3MEHEHHBIX KOHEeU-
Hocreli-uentocteiri. Ha rpyam pasmelrjaerca BoCeMb
map KOHEUYHOCTeH, TPu M3 KOTOPBIX IIPEACTaBISIOT
co00i 00cay;KMBaIOIe
POTOBOU ammapaT HO020-
wynaavya, a OCTaJb-
HbIe IATh — XOIWUJIb-
Hble. ¥ PpaKoOB U3 HUX
HauboJee PA3BUTHI IIe-
penHue XOOUJIbHBLIE HO-

Puc. 119. Buernnee cTpoenue
paxoobpasHBIX I'm — KRJIEIIIHU, CJy:Ka-
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miye IJIs 3aXBaTa W paspbiBaHUSA nuiu. Ha Opiomike
pacIoJIoKeHbl IIIaBaTelbHbIe HOMKKHU, a Ha KOHIE —
BUJON3MEHEHHbIE B XBOCTOBOH IIIABHUK KOHEUHOCTH.
BproiiHbIe HOMKKY CAMOK CIIYKAT yOEMKUIIeM IJIS MO-
JIOOBIX PAYKOB.

ITuuwesapumenvruasn cucmema paKoobpasHbIX o0pa-
30BaHA PTOM CO CJIOXKHBIM POTOBBIM AallllapaToM, IJIOT-
KOU, OHUIIEBOIOM, KeJIYAKOM M KHIIeYHWKOM, CHAaO-
JKeHHBIM IIeYeHbI0. B JKesyaKe MOTyT HAXOMUTHC
cIelnaJbHbIe ITPUCIOCOOIeHUA M IIepeTupanmus IIu-
1, HAIPUMepP XUTHUHOBLIE 3yOIlbI, M3BECTKOBbLIE 3€ep-
HOBKM (puc. 120).

Hvixanue xabepHOoe, OJHAKO MeJKWE IIPEJICTABU-
TeJW THUIIA C TOHKOW KYTUKYJIO MOTYT ABINIATh BCel
IOBEPXHOCTHIO TeJIa.

KposernocHasa cucmema paxKooOpasHBIX HE3aMKHY-
Tas, cephaie TpydouaToe, ¢ OTBEPCTUIMU.

BobiOesieHue OCYIECTBJSETCS C IIOMOINBIO MAPHBIX
3eJIeHBIX JKejie3 (IIOYeK), PACIOJIOMKEHHBLIX B T'OJIOB-
HOM OT[eJie.

Puc. 120. BHyTpeHHee cTpoeHrEe pPakooOpasHOro:

1 — aHTeHHa; 7 — cepnaie;

2 — aHTEHHYJIBI; 8 — mouka (3esieHas Kejesa);

3 — riasku; 9 — por;

4 — TOJIOBHOM MOS3T; 10 — moJioBas Kejesa;

5 — JKelymoK; 11 — OproirHasA HepBHASA IEIIOYKa;
6 — IeueHb; 12 — aHaJabHOE OTBEPCTHE
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Hepsnas cucmema paka mpeacTaBiieHA T'OJOBHBIM
HEPBHBLIM Y3JIOM, OKOJIOTJIOTOUHBIM HEPBHBIM KOJIb-
IOM 1 OPIOIITHOM HEPBHOM ITEIIOYKOM.

OpzaHbl yyecme — CJOKHBIE (haceTOUHbIE TJiasa
WM TIPOCThbI€ TJIa3KU, OPTaHbl OCa3aHuA (aHTEHHBI)
1 000HAHUA (AHTEHHYJBI), a TaK)Ke PaBHOBECU.

PasmHuooxcenue. Paku — pasniesbHONOJIbIE KUBOT-
Hble, Y MHOTHMX M3 HUX BBIPA’KEH IIOJIOBON JUMOP-
¢dusm. Hexoropbie pakooOpasHbie — TrepMa(pPOIUTHI.
PasBuTrue y pakooOpasHBIX IIPAMOE, COIIPOBOKIAETCS
epuoauYecKoil JIMHbKOM.

OcHOBHBIE OTPAABI pakooOpasHbIX: [lecaTuHorue,
JImcroumorue, Becnomorue, PaBamonorue, PasHonorue,
Ycouorue (cM. «IJKCIpecc-IIOMOIITHUK», ¢. 335).

Poap pakooOpas3HbBIX B IpUpOdEe M B KU3HH Ue-
JIOBEKa [IOCTAaTOYHO BeJNKa, TaK KaK paxKu, Kpabbl
U pauyKku 00ecIeuymBalOT KPYrOBOPOT BEIEeCTB B BO/I-
HBIX 9KOCHUCTEMAaX, ABJSIOTCA BAXKHBIM 3BEHOM B Ie-
IAX MATAHUSA BOJOEMOB, IPUHUMAIOT y4acTUe B IIPO-
meccax mX OMOJIOTMUYECKON OYMCTKM, HEKOTOpPbIe M3
HUX — BAXHBIA 00bEKT MPoMbICaa (KPadbl, KPeBETKU
u 1p.). Bmecre ¢ TeM psam paKooOpPasHBIX ABJSETCS
IIPOMEKYTOUHLIMY X03€BaMU Pa3JIUUYHBLIX IIapasuTOB
YeJIOBEKA U JKUBOTHBIX.

Knacc Naykoo6pa3Hble

Oxrosio 63 Teic. BumoB. IlpeacTaBiieH B OCHOBHOM
cyxonyTHbIMu (opmamu. Teyo meauTcsa Ha TOJIOBO-
rpynb 1 OPIOIIKO, CErMeHTAIluA ¥ OOJIbIINHCTBA BUI0B
He BbIpaskeHa. XapaKTePHbIM IIPeCTABUTEIEeM I1ayKo-
00pas3HBIX ABJSAETCA nayk-kpecmosukx (puc. 121).

Ha rosioBorpyau y KpecTOBUKA YCUKH OTCYTCTBY-
0T, HO UMEIOTCA XeJauUlepbl. C MPOTOKAMU SATOBUTHIX
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¥ CJIIOHHBIX JKeJie3, IpeaHasHaueHHble IJIA TPOKYCHI-
BaHUS KEePTBLI, nedunaivbnb. ¢ 0CA3aTEJIbHLEIMHU BOJIO-
CKaMM, UeThIpe Maphbl IIPOCTBIX TIJIA3KOB WM UYeThIpe
mapbl XOAUJIBLHBIX HOr. Ha OpioIike XOAUJIbHBIX KO-
HEUYHOCTEeH HeT, a BUIAOM3MEHEHHBbIe HOMKKU obecie-
YMBAIOT IIPOIECChI PA3MHOMKEHUS, JMOO IbIXaHUsd
(Jlerkue UaM Tpaxew) IMIPeBPATUINCH B IIayTHHHBIE 00-
pomaBku. IlayTuHHBIE Keje3bl MHOTHX HayKooOpas-
HBIX BBIJEJISIOT HUTH IIayTUHBI.

ITuwesapumenvHas cucmema y TayKOOOPa3HBIX
uMeeT BUJI TPYOKM: POT, TJIOTKA, IHUIIEBOM, KeIyI0K
U KUIIEeYHUK, CHAOKEeHHBIN HeueHbi0. CIIOHHEBIE Ke-
JIe3bl XMIMHBIX IAYKOB COAEPXKAT HEPBHO-IIAPAIUTH-
yecKU a4 U (DePMeHTHI, 6Jiarogapsa KOTOPBIM IIPOC-
XOOUT BHEIITHee IHUIIleBapeHue.

3
5 4 8 7 6 9 10
Puc. 121. BayTrpeHHee CTpoeHUe mayKa:
1 — rnasku; 8 — BBIPOCTHI CPEAHEN KUIIKU;
2 — Ax0oBUTAS JKeJies3a; 9 — mayTUHHBIE JKeJIe3bl;
3 — xejurnepa; 10 — mayTuHHBIE 60POJABKY;
4 — TOJIOBHO# MO3T; 11 — aHaJIBHOE OTBEPCTHUE;
5 — por; 12 — meuyeHb;
6 — AUYHUK; 13 — ceparie;
7 — Jerkoe; 14 — MaJbOUTHEBBI COCYIbI
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ITorsomienre pPacTBOPEHHOTO COIEPIKUMOI0O Teja
JKePTBBI OCYIIECTBJsIeTCA OJiaromaps COKPAaIleHUIo
MBIIIII, TJIOTKU U YKeJyIKa.

Opzanamu Ovixanus y TayKOOOPA3HBIX CJIYIKAT Je-
TOYHBIE MEIIKN WJN TPyO0uaThble Tpaxeu, HEKOTODbIe
MeJKHe MIPeACTABUTEIN MOTYT OCYIIEeCTBJIATH Ias3000-
MeH HeIIOCPEeICTBEHHO uepes KOMKY.

KposernocHas cucmema y TpeacTaBUTeel KJacca
He3aMKHYyTas, CepAlle C HapHLIMH OTBEPCTUAMMU IIO
O0oxam.

BuvideaumenvHas cucmema IpeacTaBieHa MabIIN-
THUEeBLIMU COCYJaMM, KOTOPhbIe OTKPBIBAIOTCSA B 3aTHUI
OTIeJl KUIIeUYHUKA.

HepsHas cucmema TayKooOPas3HbIX COCTOUT U3 HaJ-
TJIOTOYHOTO ¥ T'OJIOBOTPYAHOIO TAHTJINEB WJIN TOJIBKO U3
TOJIOBOT'PYAHOU HEPBHOI MAaCCHI.

OpzaHbl wyecme — HECKOJIBKO IIap MPOCTHIX IJIas-
KOB (y maykoB — 4), OpTraHbl OCA3aHUSI U XUMUUYECKO-
ro yyBcTBa (00OHSHUS U BKyca).

Pasmnoxcenue. Bece mpencraBuTesiu Kjaacca — pas-
IeJILHOMOJIBIE OPTaHM3MBI C BBIPDAYKEHHBIM ITOJIOBBIM
numopduamoM. OIIOZOTBOpPEeHME Yy HUX HAPYKHO-
BHYTPeHHee NN BHyTpeHnHee. PazBuTue npsamoe. Pac-
CEeJIAIOTCS TMayUYKMW IIPU IIOMOIIM BBINTYCKAEMBIX TOH-
KUX TayTUHOK.

OcHoBHBIE OTpPAABI maykoobOpasHbix: Ilayxu, Ce-
HOKOcIbI, Combmyru, Cropmuonbl, AKapuopMHBIE
u ITapasutudopmubie Kiaemnu (CM. «IKCIPECC-IIOMOIII-

HUK», c. 336).
Poap maykoo0OpasHbIX B IPUPOIE U B ;KU3HHU 4eJI0-
Bexka. Kiemu — BpeauTen CeJIbCKOXO03SMCTBEHHBIX

pacTeHuii, IOPTAT 3aIlachbl 3€PHA, BLI3LIBAIOT 00JIE€3HU
JKMBOTHBIX, PACTEHMI M UYeJIOBEKAa, SIBJIAIOTCS IIepe-
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HOCUMKAMM pAJa OHAaCHBIX 3a00JieBaHUII dYesloBeKa
(rJeleBoii sHIIE(ATUT, BO3BPATHBIA TU() U AP.).

Kaace Hacexomsbie. Camass OosbIllas T'PyIIa JKU-
BOTHBIX, KOTOpas o0beAuWHAET CBBINIe 1 MJIH BUIOB,
3aBOEBABIIIX BCe Cpeabl o0uTaHusa. Teao HaceKOMBIX
MOKPBITO XUTUHOBLIM ITAHIIMPEM C TOHKUM BOCKOBBIM
HAJIETOM, KOTODPBIA B3allUINAaeT UX OT BBICBIXaHUS,
¥ pacujieHeHO Ha TPU OTeJia C SBHO BhIPaKeHHOM cer-
MeHTaluel: ToJ0oBy, Ipyab u Opromiko (puc. 122). Ha
roJioBe MMeeTCs OfHA Mapa YCUKOB, BBIIIOJHSIOIINX
GyHKIIIN O00OHAHUA 1 OCA3AHU, 4 TaKKe Iapa CJa0MK-
HBIX TJIas, OO TpeX HPOCTBHIX TJIa3KOB M POTOBOM Aall-
mapar. @opMa YCUKOB 3HAUHUTEJHLHO BapbUPyeT, OHU
MOTYT OBITH HUTEBUIHBIMU, UETKOBUAHBLIMU, I'DeOHe-
BUAHBIMU U T. II. POTOBO# anmapaT B 3aBUCUMOCTHU OT
xapakTepa MUTAHUA MOMKeT OBITH I'PBISYIIIUM, KOJIO-
UM, COCYIIIUM, JIMKYIITUM U T. [I.

I'pynb HacekoMBbIX 00pas3oBaHa TpeMsA CEeTMEHTaMU,
KasKIbIlI 13 KOTOPBIX HECeT Imapy KoHeuHocTeili. I'pyxa-
HbIe KOHEUHOCTU MOTYT OBITh XOAUJIbHLIMU, OeraTeib-
HBIMU, IIPBITATEJIbHLIMU, KONATEJIbHLIMU, cobupa-
TeJbHBIMU U Ap. Ha mocjaenHuX ABYX OTAeJaxX T'Pyau
PacIoJIOKeHbl ITapHble BBIPOCTHI XUTHUHOBOI'O MAHIIH-
P — KpbLabs. KpbLIbsa Haceko-
MBIX OBIBAIOT IE€PEIIOHYATHIMU,
CeTyaThLIMU, MOTYT IIpeodpaso-
BBIBATHCA B JKECTKHE HAITKPBI-
JbA WU TOJYyHAIKPbLIbA. Cer-
MEHTBHI OpIOIIIKAa pPEegKOo HecyT
KOHEUHOCTH, KaK Yy IIPSIMOKPBI-
JBIX, AUIEKJIaJ KOTOPBIX IIPe.- T8 HACEKOMOIO
cTaBJjisieT CcO0OM BUIOU3MEHEH- (Ha IpUMepe KyKa-
Hble OPIOIIHBbIE HOMKKH. KpacoTeJIa)

Puc. 122. Crpoenue
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ITuwesapumenvnas cucmema HaCeKOMBIX 00paso-
BaHa PTOM, OOCIYKMBAEMBLIM POTOBBIM allllapaToM M3
IBYX IIap 4eJrocTeii, IJIOTKHU, IIUINEBoa, 3004, sKey-
Ka U KUIMeUHUKA. Y HUX UMEIOTCA CIIOHHBIE »Kejesbl,
obecreunBaIlue IIepeBapuBaHue OUIU, a Y HEKOTO-
PBIX HACEKOMBIX — U JKeJie3bl, BBLIAEJIAIONINEe IEeNK
niu naytuny (puc. 123).

KposernocHas cucmema HACEKOMBIX He3aMKHYyTas,
nMeeTcsl TpydouaToe cephlie ¢ MapHBIMU OTBEPCTUSIMU
Mo 60KaM M KOPOTKUM COCYZOM, BEITAJIKUBAIOINM I'e-
MoJIMM@y BIIepel, B CMEIIaHHYIO MHOJIOCTL Teja. [e-
mMoauM@a HACEKOMBIX HE BBINOJHSIET IbIXaTeJIbHON
(byHKINU, KOTOPYIO 0epyT Ha ceds TpaxXewu.

Ilvixamenvnhas cucmema o0pa3oBaHA CHUCTEMOIT
Tpaxeir (puc. 124), KoTopble IITPOHUBLIBAIOT BCE Te-
JI0 HAaCeKOMOTO, BILJIOTHh OO0 KPLLIbeB, U OOecIeuunBa-
IoT mpolecc rasoobmena. Tpaxeum OTKpPBLIBAIOTCS Ha
OpIOIKe OCOOBLIMU OTBEPCTUAMU — OblXAAbUAMU.

Puc. 123. BayTpeHHee cTpoeHUE HACEKOMOTO:

1 — muimesox; 8 — TOArIOTOYHBIN HEPBHBIN y3eJr;
2 — KeJyIOK; 9 — por;

3 — ANYHUK; 10 — OpromiHad HepBHAA IIEIIOYKA;
4 — zamgHAA KUIIKA; 11 — MaJbOUTHEBBI COCYIbI;

5 — cpegHAA KUIIKA; 12 — HaATIOTOYHBIN HEPBHBIMN

6 — mpaMasg KUIIKA; y3eJ;

7 — TJI0TKAa; 13 — aHaJsibHOE OTBEpCTHE
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Buvi0enenue y HaCEKOMBIX ITPOMCXOIUT IITPU IIOMO-
I MAJbIUTHEBBIX COCYIOB, IPUMBIKAIONINX K 3aj-
HeMY OTHeJy KUIIeUHUKA, U KUPOBOT0 Tejia, 3aHUMA-
IOIIero OOJIBIIIYIO YacTh TeJia.

Hepsras cucmema BBICOKOPA3BUTA — TOJIOBHOM
HEPBHBLIN y3eJ Ha3bIBAIOT «MO3TOM», OH COEIUHEH
c OpIOIIHOII HEPBHOM I[EIIOUKOI.

Opzanbl yyscme — Tmapa CJHOMKHBIX (haceTOUHBIX
raas u 1—3 IPOCTHIX IIa3Ka, YCUKU (0OOHAHME U OCs-
3aHMeE), a TaK:Ke OpraHbl BKyca, CIyXa, TeMIIepaTyp-
HOM YYBCTBUTEJIBHOCTU U IP.

Y HaceKOMbBIX BBICOKOPA3BUTA U IHOOKPUHHAS CU-
cmema. JKenesbl BHyTpPeHHEN CeKpPEIUN BBIJEJISIOT
pAI TOPMOHOB, HaIpUMep T'OPMOH JUHBKH.

PasBuTure HepBHOH cucTeMBI 00YCJIOBIMBAET HAJI-
yne cpear HUX TaK Ha3bIBaeMbIX OOIECTBEHHBIX, WJIN
COIIMAJIbHBIX, HACEKOMBIX, 00Pas3yIUX ITOCTOSHHEIE
WUJIN BpPEeMeHHbIe O0beIWHeHUsS — ceMbu. B ceMbax
HMeeTcs YeTKOe pasejieHe IO BBITTOJHIAEMBbIM (DYyHK-
OuAM Ha paboumx M pasMHOKAaoIuxcsa ocodeii. K 00-
IIeCTBEHHLIM HACEKOMBIM OTHOCATCSA MHOTHE ITUeJIbI,
MypaBbU, TEePMUTHI U IP.
Tak, y MeIOHOCHO# ITUeJIbI
CceMbsI COCTOUT U3 MAaTKH,
paboumx mUYes U TPYTHEI.
Martka u paboume mue-
JBI — 9TO CaMKH, OIHA-
KO ecJIM Ha MaTKe JIeKUT
GyHKIIUA BOCIpOU3Bene-
HUuA, TO paboune ITYeJIb
BBITIOJIHAIOT BCE OCTaJb-
Hble (GYHKINN, HaAUYNHAA
or cbopa Mema u 3aKaH- Puc. 124. Tpaxen
yuBasgd BBIKAPMJIMBAHUEM HACEeKOMBbIX
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JAnunHOK. CaMIlbl ITYeJI HAa3bIBAIOTCA TPYTHIMMU, Pas-
BUBAIOTCS OHM BECHOM M3 HEOIIJIOAOTBOPEHHBIX SNII,
OyaAyuYM HeOOXOSUMBIMH IJIsI OIJIOZOTBOPEHUS CAMKM.
Ha sumy camMKu mmueji BHITOHAIOT TPYTHEH.
Pasmuoncenue. Hacexomble — pasmebHOIIOJIbIE
KUBOTHBIE, C BEIPAKEHHBIM IIOJIOBBIM TUMOP(MIIZMOM.
Y caMoK mmeeTcda ABa SMUYHWKA C ANIEBOJaMM, Bjara-
JUIe, a Y MHOTUX BHUIOB — U ceMANpueMHUK. Ilo-
JIoBasg CHUCTeMa caMI[OB oOpasoBaHa HMApPHBIMHU CEMEH-
HUKaMI, CEMANPOBOJAMHN U CeMAN3BepraTelbHBIM
kKanajsoMm. OmJIOZOTBOpPEHUWE y HACEKOMBLIX BHYTPEH-
Hee. [ OTKJIaABIBAHUSA AUl MOXKET CIYXKUTH AUIle-
KJIaJg — BUAOM3MEHEeHHbBIe OPIOITHLIE HOMKKMH.
PasBurue HacekombIxX Bcerga Hempsamoe. OHO MoO-
JKeT IPOMCXOAUTL JIMOO C HEIOJHBIM IIPeBpallleHN-
eM (0e3 cTaguu KYKOJIKHU), KaK y capaHYW U CTPEeKO3
(puc. 125), 1ubo ¢ MOJTHBIM HpeBpaIlleHueM (co crTa-
Inell KYKOJIKN), Kak y 60abouek u myx (puc. 126).
OcHOBHBIE OTPAABI HACEKOMBIX: YeIlllyeKpulible,
nnu Babourku, Bmoxu, Bmu, [IByKpblabie, #KecTko-

> KpuLable, niau ¢Kyku, Ilomy-
N v JKEeCTKOKpBLIble, nau Kio-
\ DA nbl, IlepemmoHYaTOKpPHBIIBIE,

ITpamoxpslibie, PaBHOKDHI-
aeie, Crperkosnsl, Tapaka-
HOBBIE (CM. «3JKCIIpecc-IIo-
MOIIIHUK», ¢. 337—338).
Poas HacekoMBIX B IIpH-
poe M KHM3HHM 4UelIOBEKa.
Hacexomble — mauboiee
KPyHOHAsA U OKOJOTHYECKHU
pasHooOpasHadA TpyIa K-
Puc. 125. PaszsuTue BoTHBIX Ha 3emie. OcobeH-
C HENOJHBIM IIPeBpallleHneM  HO MX POJb BeJnKa B OM1O-

290



Tun YneHncroHorve @ 327 @ 329

menosax cymwu. OHU IPUHUMAIOT y4acTue B KPyroBoO-
pOTe BeIlleCTB B IPUPOJE, IIOCKOJIBKY MOIYT IINTATHCSA
pacTUTeJ bHON 1 KMBOTHOM HUIIEN, paspyIllaTh opra-
HUYecKue ocraTku. HaceKoMble UTrparT BasKHYIO POJIb
B IeNAX IMUTAHUSA OMOIeHO30B, MCTPEOJsas 0ecro3Bo-
HOUHBIX W OcJiabJieHHbIe PacTeHus, caMu OyAydYH IIH-
mieil A OPYTUX KUBOTHBIX. Cpeau HUX eCTh OIBILIN-
TeJIX IIBETKOB 1 PACIPOCTPAHUTENN CEeMSH M IJIOHOB.
Muorue HaceKoMbIe ABAAITCA BPeIUTEIAMEI BasKHE-
IMINX CEJbCKOXO3AMCTBEHHBIX KYJIBTYP: capaHua, JKYy-
KU-I[eJKYHBI, COBKH, JYIrOBOIl MOTBIIEK, S0JIOHHBIN
IOJITOHOCUK, sI0OJJOHHASA TJIOJAOMKOPKA U AP.

He wmenbiiee 3HaueHre MMeEIOT HACEKOMbIe-TIapa-
3UTHI U IMEPEHOCUMKU 3a00JIeBAHUII UeJIOBEKa U KU-
BOTHBIX, HaIpuMep OJIOXM, BIIIM, KOMapbl, MyXH1, Ta-
pakaHbl u ap. HacekoMmMble MOTYT IIOBpe:XKIaTh MexXa
U IIepcTAHbIe (ILIaTAHaA, MIyOHAs MOJIM), JPeBeCHbIe
usneans (TOUUIBIUKMN, AOMOBBIN ycadu, TEPMUTHI),
KHUTH, CO3JaBaTh IIOMeXu B paboTe MHOTHMX allapa-
TOB 1 MAIIINH.

Yel0BEK aKTUBHO HCIIOJb3YeT HACEKOMBIX JIJISA II0-
JYyUYeHUsI TIPOAYKTOB MUTAHUSA (MeIZOHOCHAas ITUeJia),
JIeKapPCTBEHHBIX IIPEIapaToB o
(MegoHOCHAS mUesa, KYKU-
HapBIBHUKM), IHIesKa (TyTo-
BBIH MIEJKONPAN) U APYTUX
OIPOAYKTOB, B HEKOTOPBIX '&"‘p"‘m
perroHax HaCeKOMBIX YIIO-
TpebsgoT B muily. B 1mo-
ciaenHee BpeMsA Bce 00JIb-
Ilee 3HaUeHUe IMpruodpeTaer
pasBe[eHNe XHUIIMHBIX Hace-
KOMBIX IJIsI OOpPLOBI C Bpe-

2oanseatilic

Puc. 126. Passutue
OUTEeJIAMU CeJIbCKOI'O U JiecC- C IIOJIHBIM IIpeBpallleHueM
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HOTO XO3AMCTBA, COPHAKAMU, MOBBIIIEHUS ITPOIYK-
TUBHOCTHY IIOCEBOB CEJIbCKOXO3AMCTBEHHBIX KYJIBTYD,
nepepaboOTKU OMOOPraHWYECKUX OTXOIOB U T. II.

Tun XoppoBbie

O6wan xapaKTepuncTrKa

K xopmoBeiM oTHOCAT cBEIIIe 40 THIC. BUJOB Upes-
BBIUAITHO PasHOOOpPas3HBIX II0 BHEIIIHEMY BUAY U Be-
JUYUHE KUBOTHBIX, KOTOpPbIE OCBOWJIMN Ha3€MHO-BO3-
IYIITHYI0, IIOYBEHHYI0 M BOAHYIO CpPeAbl OOMTaHUA.
IIpencraBuTe I TUIA BCTPEUAIOTCS BO BCeX reorpadu-
YeCKUX 30HAX 3eMJIU.

XopaoBhle JKUBOTHBLIE UMEIOT PAM OOIMX IIPH3HA-
KOB CTPOEHUS U KUBHEAeATeJIbHOCTU. ¥ BCEX Mpe-
CTaBUTeJIel THUIA XOTd OBl HA ONHON M3 CTALUII OHTO-
reHe3a Pa3BUBAETCA OCEBOII CKeJeT, IpeCcTaBJIeHHbIH
CIIMHHOI CTPYHO, MJIN XOPAOIi, B BUAE YIPYroro Ts-
sKa. Xopaa coxpaHAeTcA MOMKUBHEHHO TOJBKO y Oec-
YepemHbIX, TOTJa KaK y OCTAJbHBIX TPYII XOPHO-
BBIX 3aMeIaeTcs XPAIeBbIM UJIN KOCTHBIM ITI0O3BOHOU-
HUKOM.

Y Bcex XOpPAOBBLIX HAJ OCEBBIM CKeJeTOM (XOpmoii)
13 DKTOAEPMbI 3aKJIAAbIBAETCS I[eHTPAJbHAS CHCTEMA
B BUAe moJjioi TpyOku. IlepBoHauaaIbHO OHA O0HEIN-
HeHa ¢ XOpAoi o01eii 000JI0UKOI 1 pacmoJiaraercs Ha
CIIMHHOM CTOpPOHE Tejia. B mepemHell yacTy HEPBHOU
TPYOKU y IIOMABJISIONIEr0 OOJIBLIITHMHCTBA Pa3sBUBAETCS
TOJIOBHO#I MO3T.

Kuireunasa TpyOKa y BCceX XOPAOBBIX XOTS ObI Ha
OIHOM M3 STAIlOB PA3BUTHUSA IPOHM3aHA KaOEPHBIMU
mieisMu B 00JIacTH TJIOTKH, T. €. HadaJbHBIE OTHe-
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Jbl IHUINEeBAPUTEJbHOU U JIbIXATeJbHOU CHCTEM He
pasmesieHbl. ¥ YacTU XOPJAOBBIX 3TU JKabepHbIe IIfe-
JU COXPAHSIOTCSA BCIO JKM3HBb M CHAOMKEHBI )KabpaMmu,
obecmeumBalOIUMHU KabepHoe ObIXaHue, TOTAa Kak
y Opyrux sxabepHble eI 3apacTaioT elle B 3apPO/blI-
IIIeBOM IIePUOJie PA3BUTUSA U AbIXaHMWE OCYIIeCTBJIAET-
cs C TIIOMOMIBLIO JIETKUX.

I BcexX XOPAOBBIX XapaKTepHa BTOpUUYHAA IIO-
JocTh Tejma. KpoBeHOCHas cucTeMa y HHX 3aMKHY-
Tasi, y OOJBININHCTBA CHAOKEHHAsA MYCKYJbHBIM HAaCo-
COM — CepAIleM.

XopaoBble — BTOPUUYHOPOTHIE JKUBOTHBIE, ¥ KOTO-
PBIX TEePBUYHBIN POT, 00pasOBABIINIICA IIPU TacTpPy-
JAIANA, CTAHOBUTCSA AHAJBLHBIM OTBEPCTHEM, a BTO-
PUYHBINA POT IIPOPBLIBAaeTCA HA NIPOTHUBOIIOJIOKHOM
KOHIIE TeJa.

Tun XopaosBsie

25
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Puc. 127. Knaccupuranus XOpJ0BbIX
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CermenTalnus Teja y OpeICcTaBUTEJIEH 3TOTO THUIIA
SCHO BBIPasKeHa Ha PAHHUX SMOPHMOHAJILHBLIX 3Talax
PasBUTHUA U COXPAHSETCS TOJBKO y HHUSIIUX XOPHO-
BBIX, TOT[Ia KaK Y BBICIIIMX OHA BhIpaskeHa cjado.

Bce xopmoBbie UMEOT ABYCTOPOHHIOID CUMMETPUIO
rTesia. CKeJleTHAsA MYCKYJIaTypa XOPAOBBIX IIOIEPEeUHO-
moJjiocaTasi.

K XxopmoBeIM OTHOCAT NOATUNBI bBecuepemHbie
u Ilo3BoHOUHBIE, 1 UepenHble. PasneseHnue Ha IIOI-
TUIILI OCHOBAHO Ha HAJWYUU MO3TOBOTO CKeJieTa U 3a-
MeHe 0CeBOT'0 CKeJeTa — XOPAbl — Ha XPAIIEeBON WU
KOCTHBIZI TO3BOHOUHHK, a TaKiKe pAne APYTuUX YepT
crpoenus. ITonTun Becuepemnble IpeacTaBJIeH €IUH-
CTBEHHBIM KJiaccOM I'0JI0BOXOPIOBBIE, a K UYePEIHBIM
OTHOCAT KJacChl XpsAIlleBble PbIObI, KoCTHBIE DBIOHI,
3emHOBOHBIE, [Ipecmbikatomuecs, IItuibr u Mieko-
nuratrmiue (puc. 127).

MopTun becuepenHble

K OecuepenmHbIM OTHOCAT HmpubaAu3uTEeNbHO 30 BU-
OB IIPEeUMYIIECTBEHHO NOHHBIX 3aPbIBAIOIIUXCS B IIe-
COK MOPCKHUX KMBOTHBIX. IIOATHII COCTOUT BCETO U3
OIHOTO KJiacca — ['0JI0BOXOP/IOBBIE, TUIIUYHBIM IIPe]-
CTaBUTEJIEM KOTOPOTO ABJISAETCS JAHUEMHUK 00blLKHO-

BCHHDLIL.
Teso JaHIIETHUKA IO (hopMe HAIIOMHHAET CTaAPUH-
HBIM MeAWUIIMHCKUI MHCTPYMEHT — JIaHIIeT, OTCIoJIa

u HasBaHue. [lyguHa Tesa cocraBiaser 5—8 cm. [Bu-
JKeHMe TeJja OCYIIECTBJIAETCS C IOMOIIbIO CIIMHHOTO
Y XBOCTOBOI'O ILNIABHUKOB, a TaKiKe OPIOIIHBIX CKJIA-
IoK. BproiliHble CKJIAAKM, CPAcTasich, 00pPas3yioT OKO-
J0:Ka0epHYIO MOJIOCTh C KabepHO# IIOpoii, UTO 3aIlu-
maer KabphI OT IMOMAJaHUsA B HUX IIecKa. B mepenHeii
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YacT! Tejla HaXOAUTCA IIPeIpPOTOBas BOPOHKA, OKPY-
JKeHHAas HeCKOJbKUMU IIapaMM IIyIIajelr.

Koxxa naHIleTHMKA BBIAEISAET TOHKYIO KYTUKYJIY
W UMeeT JKeJe3UCThie KJETKM, BBIJEJSIONINe CJIU3b
Ha MOBepxXHOCTH Teja. llom KoKell pacmoJOKeHBbI
CerMeHTUPOBAHHBIE MBIMINBI, 00ECIeUnBAaIOIINe IBU-
JKeHue Teja JaHIeTHuHKa. Omopy Tesla obeclieunBaeT
TAHYMIUHACA IO COMHHON CTOPOHE Tejia YIPYTUH TAMK
COeIUHUTENbHON TKaHu — xopaa. Oma 3arjamueHa
B OOIMUH YeXOJ M3 COeIUHUTENbHON TKAHU C HEpPB-
HOU TPYOKOM.

JlaHIIeTHUKM OTHOCATCA K ¢QuiabTparopam. Ilpm
TIOMOINY IITyIajell OHM B3MYUYMBAIOT OpPraHUUYEcKUe
OCTaTKU, OMyCKaIuecs Ha JHO, (UTO- W 300ILJIaHK-
TOH, & PECHUUYHBIN SUUTEJINI caMOll BODOHKM Hampas-
JsIeT TOK BOABI K POTOBOMY oOTBepcTuio. Iluuwesapu-
meJvHaA cucmema JIAHIIETHUKA HMeeT BUJ TPYOKH,
JeKalnen ImoJ XOpAoii, OHAa COCTOUT M3 PTa, INIOTKU
W KUIIeYHWKA C IIeYeHOYHBIM BBIPOCTOM. B rioT-
Ke HUMeIOTCA KeJIe3UCThIe KJETKU, CeKPeT KOTOPBIX
CKJIEMBaeT IUINEeBbIe YACTUIILI. B KUITeUHUKE TPOUC-
XOJIUT IIepeBapuBaHre IUINU IO AeCTBUeM IINIeBa-
PUTEJBbHBIX COKOB IIEUEHOUHOTO BbIpocTa (pmc. 128).

Puc. 128. BHyTpeHHee cTpoeHVe JaHIeTHUKA:

1 — xopza; 6 — xabpa;

2 — HepBHadA TPYyOKa; 7 — TeYeHOYHBIN BHIPOCT;

3 — por; 8 — aHaJbHOE OTBEPCTHUE;

4 — IynaabIa; 9 — BBIJEJIUTEIbHOE OTBEPCTHE

5 — rJIOTKAa;

295

25



EE' Cucremamn MHor006pa3|ne opraHn4yeckoro mmpa

IvlxaHue y TaHIETHUKA OCYII[ECTBJIAETCA IIPU II0-
MOIIIM Ka0p, PACHOJIOKEHHBIX B KaOEepHBIX IIEJNIdX,
MIPOHMU3BLIBAIOIIUX CTEHKU TJIOTKU. JKabepHble Ieu
OTKPBIBAIOTCA B OKOJIOXKA0EPHYIO IIOJIOCTh, M3 KOTO-
poii BoJa BLIXOIUT Uepes :KabepHYIO IIOpPy.

Kposenocnas cucmema JNaHIETHUKA HE3aMKHY-
Tasi, cepAaie oTcyTcTByeT. KpoBh y JaHIleTHHKAa Oec-
IBeTHas.

BuvideseHue y NaHIIETHUKA OCYIIECTBJIAETCA C TIO-
MOIITbIO CHCTE€MBI BBIZEJUTEIbHBIX TPYOOUueK — Hedpu-
I1eB, KOTOpPhbIe OJHUM KOHIIOM COOMPAIOT PACTBOPEH-
HbIe TIPOAYKTHI KU3HEAEATEILHOCTH B IOJIOCTH TeJjia,
a IpyruM BIIaJaloT B OOINMUIT BBIAEIUTENbHBIN KaHAJ,
OTKPBIBAIOIIUICA HAPYIKY.

Hepsrnas cucmema JaHIETHUKOB IIPEACTaBJIEHA
HEepPBHOU TPYOKON M OTXONAIMMHU OT Hee K opramam
nepudepruyecKUMU HEPBaMMU.

Opzanvl wyecme GecuepenHbIX KpaiiHe IPUMUTHB-
HBI — BTO CBETOUYBCTBUTEJbHBIE TIJIa3KH, PAaCIOJIO-
JKeHHbIe BIOJIb BCEH XOpHALI, OOOHATEeJbHAS SIMKAa
B IepegHEN YacTu Tejla, a TaKyKe pasOpocaHHBIE IO
BCeil IIOBEPXHOCTU TeJia UYBCTBUTEJIbHBIE KJETKH,
BOCIIPMHUMAIOII[VIe BOJITHOBOE paspasKeHue.

Pasmnoocernue y TaHIIETHUKOB II0JIOBOE, OHU OTHO-
cATCA K PasAesbHOIOJBIM YKUBOTHBIM. I10/I0BBIE Ke-
JIe3bl JIaHIeTHUKOB (Y CaMOK — AWYHUKU, a Y caM-
IIOB — CEeMEHHUKMU) JUIIEeHBI IIOCTOAHHBIX ITPOTOKOB,
IS BBIZEJEHUS IIOJIOBBIX IIPOAYKTOB 00pasyioTcs
PaspeIBEI B cCTeHKAX Tesa. OILIOZOTBOPEHUE Y JaHIIeT-
HUKOB Hapy’KHOe.

Pojis GecuepenHbIX B MPUPOJE U B JKU3HU YeJIOBe-
Ka. JIaHIIeTHUKY ABJISIOTCA BAYKHBLIM 3BEHOM B ITEIIAX
OUTAHUA MOPCKMUX OMOIIEHO30B. B HEKOTOPHIX Permo-
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HaX MHUpa UX YHOOTPeOJSIIOT B IHUINY, BBLIABINBAA
MEJIKOAYEUCThIMU CceTKamMu. V3yueHue JIAaHIIETHUKOB
He00XO0IUMO [IJIsi IOHUMAHUA IPOUCXOMKIEHUA XOPI0-
BBIX ¥ HAYAJBHBIX 9TAIOB UX SBOJIOINMN.

MoaTtnn MNo3BoHOUHbIE, K YepenHble

K memMy oTHOCATCA IIOUTH BCe M3BECTHBIE XOPIO-
BbI€ JKMBOTHBIE, KOTOPBLIX O00'beIUHACT PAL UYePT CTPO-
eHusd.

Kosxca n myckyaamypa odOPMJIAIOT TEJIO TO3BO-
HOUHBIX CHAPYKU, IPUAAIOT (OPMY U 3AIUINAIOT OT
BHEITHUX BoamercTBuii. Koika IIOKpLIBAaeT TeJo,
HEIIOCPEACTBEHHO KOHTAKTHUPYSA C OKPYKAIOIeil cpe-
moii. OHa MMeeT aBa CJIOA: DIIV-

IepMHUC U COOCTBEHHO KOMXKY. 3AMOMHU

AnuaepMucC BCerjga MHOTOCJIO- T n————
HBbIM, YaCTO COIOEPHUT KeJie- JOMUHUpYoLel (BMecTe
3bI, U3 HEro obpasyroTcs BOJIO- C HaCceKOMbIMI) Ha 3eM-
Cbl, KOI'TH, TIOJIbIE pora, Iepbd, Ne 1 B BO3AYLIHOW Cpepe

poroBble uemryHKu u T. 4. Cof- ~ PYMNOVKMBOTHBIX.

CTBEHHO KOJKa COCTABJISIET OC-
HOBHYIO YacCThb KOXKHM, B Hel 00pasyloTcsa UYeIIyHKu
puIb U pora oJieHeil, a TaK:Ke IPOUCXOAUT OTJIOKEHUe
B 3amac sKupa. MycKyJaTypa OeJUTCs Ha CKeJIeTHYIO,
obecrmeumBaIoOIIyI0 IIepeMelleHlie Teja B IIPOCTPAH-
CTBe, W MYCKYJIaTypy BHYTPEHHUX OPTraHOB, KOTOpPAs
CIIOCOOCTBYEeT IIPOABUIKEHUIO IIUINMU IO IIUINeBapu-
TeJIbHOII TPyOKe, KPOBU IO COCYAaM U T. II.

Creslem IIO3BOHOUHBIX JEJHUTCS Ha OCEBOM CKeJeT,
CKeJIeT I'0JIOBBI U CKeJieT KoHeuHocTell. Ha HauaabHBIX
sTalax pPasBUTUA OCEBOU CKeJIeT IpeAcTaBJIeH XOPA0i,
KOTopasi BIIOCJIEJCTBUU 3aMeIaeTCsd XPSAIIEBBIM WJIN
KOCTHBIM ITO3BOHOUHUKOM. CKeJjeT rojloBbl 00pasoBaH
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MO3TOBBIM CKEJEeTOM U UeJIIOCTAMU, y PBIO MMeEITCs
TaKksKe sKaOepHble Ayru. KOHEUHOCTH Yy ITO3BOHOUHBIX
napHbie (y pbl0 — MJIABHUKHU, ¥ HABEMHBIX — IIATHU-
majible KOHEUYHOCTH), ITPeACTaBJEHBLI CKeJeTaMu IIO-
ACOB KOHEUHOCTE! M CBOOOJHBLIX KOHEUHOCTEIH.

IuwesapumenvHas cucmema TO3BOHOUHBIX HMe-
eT BUJ TPYOKU, COCTOAIIEN 13 POTOBOM IIOJIOCTH,
TJIOTKU, TUINEBOAA, KeJyAKa W KUIIeYyHuKa. B mu-
IIeBapUTEJIbHYIO TPYOKY OTKPBIBAIOTCA IIPOTOKHU TPEX
TUIIOB IIHUIIEBAPUTENLHBIX ’Kejie3: CJIIHHBIX (ecThb
TOJBKO y Ha3eMHBIX MO3BOHOUHBIX), II€UEHU U IIOJ-
JKeaynouHoi keyesbl. IloMmuMo paciienyieHud IMTUAMINA,
IeueHb YUACTBYeT B OOMeHe BeIecTB 1 00e3Bpe:KuBa-
HUU IPOAYKTOB pacliafa, a IIOMKeIyAouHas Kejesa
ABJIAETCA TaKiKe U 9HJIOKPUHHON JKese30il, peryanpy-
[oIlell KOHIIEHTPAIINIO caxapa B KPOBH.

Hvixamenvras cucmema pPuIO TpeAcTaByieHa Kab-
pamMu, CUAAIIIMMHU Ha KabepHbIX ayrax. Hasemmbie
IMO3BOHOYHBIE ABIIIAT C IOMOIIBLIO JIETKUX.

Kposernocnas cucmema 3aMKHyTasd, WMeEeT MbI-
IIeYHBIT HACOC — CepAIIe.

Buideaumenvnas cucmema obpasoBaHa IIOUKaAMU,
MOUYETOUHNKAMMU M MOUEBBLIM IIy3bIpeM. ¥ PBIO BbIIe-
JeHMe TaKiKe MOKeT IIPOUCXOIUTDL uepes Kabphl.

Hepsrnas cucmema TTO3BOHOUHBIX IEJIUTCSA Ha IleH-
TpalbHyl0 U Nepudepuueckyo. lleHTparbHas HepB-
Has cucTeMa oOpasoBaHa T'OJIOBHBIM W CIIMHHBIM MO3-
rom, a mnepudepuyecKas — HePBAaMH U HEPBHBIMU
yanamu (raurauAamMu). ['OJIOBHOW MO3T OOJBIITHMHCTBA
MMO3BOHOUHBIX MEJUTCA Ha IepefHuil, IPOMEKyToU-
HBIN, CpPeIHWI, IPOJOJTrOBATBHII MO3I U MO3:KEUOK.
Opraubl YyBCTB IIO3BOHOUYHBIX — 5TO OPTaHbLI 3PEHUS
(mapusble riasa), ciyxa, oOOHAHUSA, BKyca, OCA3aHMUsd,

298



Tun XoppoBbie @ 327 @ 329

O6oxoBaA JUHUA. 1[03BOHOUHBIM CBOMCTBEHHBI CJIOMK-
HbIe (pOPMBI IIOBEAEHUA.

Bce mmo3BoHOUHBIE — pas3meIbHOIIOJbIE YKUBOTHBIE.
ITonosas cucmema CaMOK COCTOUT W3 IAPHBIX AWY-
HUKOB U SAUIIEBOJIOB, a y CaMIIOB MMEIOTCA ITapHbIe
CeMeHHUKMN U CeMABBIBOAAINNE KaHaJbl, KOTOPLIE
CIMBAIOTCS C MOUYEBLIAEIUTEILHLIMI NyTAMI. Pa3Bu-
THEe y MMO3BOHOUHBIX MOXKET OBITh KaK HPAMBIM, TaK
U HEIIPAMBIM.

ITogrun Ilo3BoHOUYHBIE BKJIOUAET IIIECTh KJac-
coB: XpdineBbie pbiObl, KocTHbIe PBHIOBI, 00BEAMHEH-
HbIe B HagKJacc PwIObI, a TaK:Ke 3eMHOBOAHBIE, IIpe-
cMbBIKamomecd, Iltunesr u MiekonuTaroIue.

Knacc XpsAweBblie pbi6bl

CpaBHUTEJIHLHO HEMHOTOUHCJEHHAs TIpPylna pwIb
(oxkosmo 730 BuIOB), CKeJeT KOTOPBIX TMOMKUBHEHHO
ocraerca XpsaileBbIM. PopMa Teja dUallle BepeTeHOo-
oOpasHas, TeJl0 HMOKPBITO uelrnyeii. Ha rosmoBe ume-
IoTCA HO3IpU, TJia3da, POTOBOE OTBepcTHe, H5—7 Imap
sKabepHBIX IrMesei. [lapHble IIaBHUKU IIPENCTaBIEHBI
IPYAHBIMU U OPIOIIHBIMI, a HelapHble — CHOUHHBIM
W XBOCTOBBIM. BepXHssd JIOMACTh XBOCTOBOTO IIJIABHU-
Ka 00Jbllle HUKHEeH.

Crenem XpAILIEBBIX PBIO COCTOUT M3 uepela
Y II0O3BOHOUHHKA C IIPUKPEIJIEHHBIMKA K HeMy peo-
pamMu, a TaK:Ke CKeJeTOB IIJIaBHUKOB. Uepem Impep-
cTaBUTeJIEN KJiacca COCTOUT M3 MO3TOBOH UacTH, Ka-
0epHBIX W YEeJIOCTHBIX AyT. II03BOHOYHUK [IEJIUTCS
Ha [OBa OTAeJia: TYJOBUIMHBIA U XBOCTOBOH. B Ty-
JIOBUIITHOM OTHeJie K ITO3BOHOUHUKY HPUKPEILIAIOT-
cs KopoTkume pebpa. Kpome Toro, mmeroTcs Imosca
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MapHBIX KOHEUHOCTEe# (TPYAHBIX U OPIOIIHBIX ILJIaB-
HUKOB), K KOTOPBIM IPUKPENJSIOTCS JIyUYU ILJIaBHU-
KoB (puc. 129).

Puc. 129. CreseT axkyJisl

ITuuesapumenvHas cucmema COCTOUT U3 POTO-
BOU IIOJIOCTH, TJIOTKHU, MUIIEBOJA, *KeJyoKa, TOHKON
¥ TOJICTOM KUIKU, PasfeJeHHbIX CIIUPAJbHLIM KJalla-
HOM, U 3aKaHUMBAETCA KJIOAKOH. BOJBIIMHCTBO Xps-
IIeBLIX PBIO — XUNTHUKU. WX TOABUKHBIE UEJIOCTHU
cuab:xeHbl 3yO0aMu. CIMpaJbHBIN KJaOaH HAXOIUTCS
Ha TpaHUIle MEXKIY TOHKUM U TOJCTBIM KUIIIEUHUKOM
¥ 3aMe[JisieT ABUKeHNe IUIU, TeM CaAMbIM YyJIyUIllas
ee pacirenyienre u ycBoeHue. C KUITEUHUKOM CBs3a-
HBI IBe IUINeBAPUTEIbHbIE JKeJie3bl: TeUueHb U II0Ke-
JymouHas sKeJsesa (puc. 130).

Hvixanue y xpameBbix pbI6 xabepuoe. Habep-
HBIE eI OTKPBIBAIOTCA HAPYIKY OTAeIbHBIMU OTBEP-
CTUSIMU.

KposernocHas cucmema y TpeacTaBUTesell KJacca
3aMKHYyTas, cepAle IBYXKaMepHOe, COCTOUT W3 IIpel-
cepaus W JKeJyJIouKa.

Buvidenrumenvrnas cucmema XpsIieBbIX PbI0 COCTOUT
U3 MOYEK ¥ MOUYETOUHMKOB, BIIAJAIOIIUX B KJIOAKY.
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Hepsenas cucmema. T'onoBHOW MO3T AeauTcd Ha
OATH OTAeOB (IepeqHNi, IIPOMEKYTOUHBINH, CPeaHN’,
MOS3KEUOK W HPOJOJITOBATHIN).

Y XpdAIeBbIX pPhI0 MMETCA OpraHbl 3peHuA (rJia-
3a), cayxa (BHyTpeHHee yX0), O0OHAHUA (000HATEb-
HbIe MeIKMN) U IBU:KeHuA (OoxkoBasa jauHUA). Opran
cayXa y XpAIMIEeBbIX PHIO IpeIcTaBIeH MePeIoHYaAThIM
JaOUPUHTOM U TpeMsA MOJYKPYKHBIMH KaHaJIaMu,
PacCIoOJIO}KEHHBIMU BO B3aMMHO IEePHeHIUKYJIAPHBIX
IJIOCKOCTAX.

XpsriieBble puIObI — pPa3iesIbHOIOJIbIe JKUBOTHBIE,
OILJIOJIOTBOPEHNE YV HUX BHYyTpeHHee. HeKoTOpsIM mpes-
CTABUTEJIAM CBONCTBEHHO KHBOPOKIEHIE.

K mamHOMy KJjaccy oTHOCATCSA HAZOTPAILI AKYy-
apl u Cxarbl. OCHOBHBIMHU OTJUYUAMMN CKATOB OT
aKyJ ABJSAIOTCA YILJIOINEeHWe Tejla B CIMHHO-OPIOIII-
HOM HAaIIpaBJIEHUU, PACIOJIOKEHIEe Ka0epHBIX Iejeil
Ha OPIOIIIHOII CTOPOHE, cJaboe Pa3BUTHE XBOCTOBOTO
IJIaBHUKA.

Puc. 130. BuyTpeHHee cTpoeHUE aKyJIbI:

1 — por; 6 — meueHb;

2 — TJ0TKAa; 7 — KeJNymoK;

3 — xabpa; 8 — KUIIIeUHUK;

4 — mouKa; 9 — KPOBEHOCHBIE COCY[bI;
5 — cepare; 10 — kJoaka
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IIpencraButenaMu HamoTpAma AKYJIbl SBISIOTCSA
KHUTOBadA aKyJa, KaTpaH, THUT'POBas akKyJja, akKyJa-
MUJIOHOC, a K HamoTpany CKaTbl OTHOCATCS XBOCTO-
KOJI, OOBIKHOBEHHBINI SJEKTPUUYECKUIl CKaT, 3Be3maua-
TBIM CKAT U TUTaHTCKWII MOPCKOM IbSIBOJI.

Poap xpdamieBbpIX phI0 B IPHUPOAE U B KHU3HU Ue-
JOBeKa. XpsAIeBbie PBIOLI SBJIAIOTCS BayKHBIM 3Be-
HOM B YKOJIOTMUYECKHX CHCTEeMax MOopeil M OKeaHOB,
HEKOTOPBIX IIPeACTaBUTEJNIell YIOTPeOJAIT B IIHUIIY
¥ WCIIOJIB3YIOT B MEAUIIMHCKUX IeJAX; CTOJKHOBEHUE
C HUMU OMACHO JJIs UYeJIOBeKa.

Knacc KocTHble pbl6bl

Bruamoouaer momaBiisioliee OOJBITMHCTBO MIPeEACTAa-
BuUTeser Hagkaacca Puiobr (okoso 20 TeiCc. BUIOB), HAa-
CeJIAI0ITUX TPEeCcHbIe U COJIeHbIe BomoeMbl. MIX ckeler
B TOW WMJIM WHOU CTEelmeHU KOCTHBLIN, B HEM HUMEIOTCS
KOCTHBIE Ka0epHble KPBINIKU, ITPUKPBLIBAIOIIINE Ka-
0pbI. Tesro KOCTHBIX PBIO IMMOKPBITO Uelllyell pasImaHO-
ro cTpoeHud. /s KOCTHBIX PBIO XapaKTepPHBI IapHbIe
(rpyZaHbIe 1 OPIOIIHLIE) IIJIABHUKH, a TAK)Ke HellapHbIe
(CIMHHOM M aHAJbHBIN).

Cresem KOCTHBIX DPBIO COCTOUT M3 CKeJieTa I'0JIO-
BBI, TYJIOBHUINIA U CKEJEeTOB IIJIaBHUKOB. B cKejere
TOJIOBBEI, KpPOME MO3TOBOM uYacTHU, KaOEPHBIX IyT
U YeJIOCTEeH, ecTh sKabOepHble KPBIMIKU. I[03BOHOUHUK
o0pa3oBaH KOCTHBIMU IIO3-
BOHKaMu, OH JIeJUTCA Ha
TYJOBUIIHBIA ¥ XBOCTOBOM
oTzaeabl. B TyJIOBUIITHOM OT-
IieJie K TO3BOHKAM ITPUKPEII-
Puc. 131. Ckerner xoctroit ~ JIAIOTCS pebpa. B oramume

DBHIOE OT XPAIIEeBLIX, CKeJIeT I'PY/I-
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HBIX IIJIABHUKOB KOCTHBIX PBIO MOYKET COUJEeHATH-
CA C OCEBHIM CKEJIETOM C IIOMOIIBIO ITOSICOB IIJIABHU-
KOB.

Y GOJIBIIIMHCTBA KOCTHBIX PHIO UMEETCA NJ1A8ANeb-
Hblll nYy3vlpb, 00ecIeUMBAIONINI H3MeHeHHe o0beMa
TeJa W ero IJIOTHOCTHU, UYTO JaeT BO3MOJKHOCTH IIOJ-
HUMATLCSI U ONYCKATBCA B TOJIIE BOAbLI. Y YaCTHU
pBI0 coxpaHsAeTcA CBA3b IIy3bIPA C ITHUINEBOAOM (OT-
KPBITOIIY3bIPpHBIE PBIOBI), a Y APYTUX OHA YTPauUBaET-
cs (3aKpBITONY3bIpHBIE PHIOLI) (puc. 131).

ITuuwesapumenvrHas cucmema KOCTHBIX PBIO oOpa-
30BaHa POTOBOM MOJOCTHIO, TJIOTKOI, IUIIEBOAOM, Ke-
JYOKOM U KUIITEYHUKOM, OTKPBLIBAIOIIUMCA HaPYKY
aHAJBLHBIM OTBepcTHeM. PoToBas II0JIOCTHL cJyiabo OT-
rpaHMYeHa OT TJIOTKM, BeAYIIel B KOPOTKHUI IIHIIe-
Bon. PagmesenHue Ha TOHKHUA M TOJICTBIA KUINEUHUK
y KOCTHBIX PBIO BBIpAsKeHO cjabee, ueM y XPAIIEBbIX.
B KunieuyHuK OTKPBIBAIOTCA TPOTOKU TEUEHUW U cJIabo
BBIPAYKEHHOH ITOAKENyI0UHOM Keye3nl (puc. 132).

Puc. 132. BHyTpeHHee cTpoeHue
KOCTHOM PBIOBI:

1 — KeJymoK; 4 — mIaBaTeJbHUU IYy3BIPh;
2 — KUIIIEUYHUK; 5 — moukwu;
3 — ANYHUK; 6 — ceppaie
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Ivixanue y KOCTHBIX DBIO :KabepHOe, XOTSA y He-
KOTOPBIX IPEJCTAaBUTENEHN eCTh U JIeTKUE.

+Kabpbl KOCTHBIX PBIO MMEIOT He TOJIBKO JKabepHbIe
JeTecTKH, o0ecIeurBaoIe IIPollecc razoodMeHa, HO
U KabepHble THIUMHKMN, KOTOPLIE 3aIUIIAIOT *KaOphI
oT 3acopeHus. [bIxaHuWe OcyIecTBJsAeTcA Oaromaps
IBUKEHUAM KabepHBIX KPBIIIEK U PTa, a TaKiKe TOKY
BOJIBI B IIPOIlecce IepeMellleHrusT PLIObI B TOJIIIE BOIbI.

Kposernocrnas cucmema KOCTHBIX DPBIO 3aMKHYyTasd.
Cepalie AByXKaMepHOEe, COCTOUT U3 IPefcepaus U Ke-
JYIOYKA.

BuvidenumenvHas cucmema COCTOUT U3 IIOUYEK
Y MOYETOUHUKOB, KOTOPbIE OTKPLIBAIOTCA HAPYIKY OT-
IeJILHBIM OTBEPCTHEM II03a4U aHAJBLHOTO.

Hepsunas cucmema KOCTHBIX DPHIO TPUMHUTHBHEE,
yeM y XPSAIIEeBbIX, TAK KaK I'OJIOBHON MO3T HECKOJbKO
MEeHbIIle U UMeeT BbIpaKeHHbIe O000HATEJIbHBIE TOJIU.

OpzaHbl yyecme IpencTaBIeHBI OpraHaMu 3peHUs
(rnasa), cayxa (BHYTpeHHee yXO0), OOOHSHMS, BKYyca

U aBu:KeHUs (OOKoBasd JIMHUS).
3AMOMHU T'maza wmMeOT IJIOCKYIO POTO-
3HauunTesnbHas YacTb pbib BUIYy U KPYIJIBIA XpYyCTaJUK,
COoBeplaeT KOpMOBble KOTOPBIA [JIsA JIYUIIIero BUje-
z;:’:i\pn‘:)ﬁ::ix:;za' HUA IIpeaMeTa MeHseT CBoe IIO-
TUXOro OKeaHa 3ax0auT JoKeHne BHyTpu riasa. Opraum
Ansa HepecTa B AMyp. cayXa Yy KOCTHBIX PBIO IIpen-

CTaBJieH IIepPeroHYaTbIM Jiadu-
PUHTOM U TpeMsd MOJYKPYKHBIMH KaHajmaMu. Bokxosas
JUHUS — 3TO TIapHbIe AJIUHHBIE KaHAJBI IT0 O0KaM Teja
PBIOBI, BOCIIPUHUMAIOIIIE BOJTHOBBIE IBUKEHUSA B BOJE.

KocTuble pBIOBI — pas3mebHOMOJIBIE OPTaHU3MBI,
KOTOPBIM CBOMCTBEHHO HaAPyKHOE OILJIOLOTBOPEHUE.
ITapuble ceMeHHUKHN U AUYHUKU CHAOMKEHBI 0COOBIMI
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KaHajJaMM, KOTOPbI€ OTKPBLIBAIOTCS HAPYIKY OTIAEJIBHO
OT MOYEBOT'O OTBEPCTHUS.

Kaaccupurayusa wocmnwvix pwvo. Kmacc Kocrubie
pBIOBI mesdaT Ha ABa moakJacca: Jlyuemepnle u Jloma-
cremepble. K mepBoMy OTHOCAT OOJILIITMHCTBO HBIHE
SKUBYIIUX PBIO, 8 KO BTOPOMY — HaXOTPAILI [[BOSKO-
neimainue 1 Kucremepble PbIOBI (CM. «IJKcIIpecc-IIo-
MOIITHUK », ¢. 339—340).

Posib KOCTHBIX PHIO B IMPHPOJE U B KU3HU UeJIO-
Beka. KocTHbIe PBIOLI UTPAIOT BA*KHYIO POJIb B 9KOJIO-
TUYEeCKUX CHUCTeMaX IIPECHBIX XU MOPCKUX BOX, MMEIOT
IPOMBICJIOBOE 3HAUEeHUe (aT/IaHTUYeCcKasaA U TUXOOKeaH-
CKasl CeJIbIb, CAJaKa, CelbIb-MBACH, TPECKAa, MHUKIIA,
HaBara, Kera, ropOyima, cemra, (opejib, Kapach, TOJI-
CTOJIO0UK, ILJIOTBa, TapaHb, BoOJa U Op.). B peiboBo-
YeCKHUX X03AMWCTBaX Pas3BOAAT Kaplia, TOCTOJOOUKA, JIO-
OaHs, Kapacs, a HEKOTOPBIX PBIO IMepPecesioT U3 OSHUX
BOZOEMOB B APyrue, Kaxk KeTy. PbI0 MCIIOJIb3YIOT U IJIA
0OpPBLOBI C BPEAUTEIAMU PHCA, a TaK:Ke IJIA ero OIIbLiIe-
HUS, OIS YCUJIEHUS IPOIEeCCOB OMOJIOTHUECKOM OUMCT-
KM BOIOeMOB. BoJbIlloli HMOMYyJAPHOCTHIO B IIOCJIEIHEe
BpeMsdA TOJb3yeTcs pas3BeleHle aKBapUYMHBIX PHIOOK.

Hexoropsie prIOBI MOTYT OBITH TPOMENKYTOUHBI-
MU XO3seBaMHt BO30yauTeseil 3a00JieBaHUl UeIOBeKa
W JKMBOTHBIX, II09TOMY YIIOTpPeOJeHre PhIObI B IHIIY
TpedyeT coOJMIoMeHNs IPAaBUJI T'MTUeHbl TUTAHUA.

Knacc 3emHoBogHble, unu AM¢unbun

Briarouaer oxoso 4 500 BL0OB HO3BOHOUHBIX MKU-
BOTHBIX, YaCTh KU3HEHHOIO IIMKJAa KOTOPBIX CBA3aHA
¢ Bomo#. WX Tejlo cOCTOUT W3 TOJIOBBI, TYJIOBHIIIA,
IBYX Iap IATUIIAJBIX KOHEUHOCTeli M xBocTa (ecJu
BbIpaskeH). Ha rosose y 3eMHOBOAHBLIX MMEIOTCS TJia-
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3a, HO3IPU, POTOBOE OTBepcTHUe. 3a IIa3aMUu HaXOIAT-
csa OapabaHHBIe IIEPENOHKN, IIPUKPBIBAIOIINE CpeIHee
yx0. 3aH1e KOHEUHOCTH ¥ O€CXBOCTBIX 3€MHOBOIHBIX
PasBUTHI CUJIbHEE, UeM IIepeaHne, YTO CBA3aHO CO CIIO-
coboM mX mepeaBHKeHHA. Mexay majabllaMu KOHeu-
HOCTEHN eCTh KOJKHCTBIE MePemoOHKUM — MIPHCIIocobe-
HUe MOJid IIepedBUKEHUs B BOAHOW cpeme. Koika
Y 3€MHOBOJHBIX TOJias, COAEPIKUT 3HAUUTEJIbHOE KO-
JUYECTBO KOXKHBIX JKeJjie3, CeKPeThl KOTOPBIX CMadu-
BAIOT U 3aITUIIAIOT €e OT IIPOHUKHOBEHUS MUKPOOpTa-
HUBMOB, a B HEKOTODPBIX CJyYasiXx U BBIIEJIAIOT
SAMOBUTHIEC BeIlecTBa.

Crenem 3eMHOBOTHBIX TEJUTCA Ha CKeJIeT T0JIO-
BbI (uepem), CKeJileT TYJOBHUINA M CKeJeT IePeIHNX
U 3aHUX KoHeuHocTell (puc. 133).

OCHOBHYIO YacTh CKeJjeTa TYJOBUIIIA COCTABJIAET
TMO3BOHOYHUK, KOTOPBIH AEJIUTCA Ha MIedHbIH (1 mo3Bo-
HOK), TyJOBUMIHBIHA (7),
KpecTroBbiil (1) u xBO-
CTOBO#1 (MHOT'O) OTEJIbI.
IIo3BOHKM XBOCTOBOTO
oTmena y 0eCXBOCTBIX
cpacTaloTci B XBOCTO-
ByI0O KocThb. B ckele-
Te TYJIOBUIIA WMEEeTCsS
TaKsKe 'pyAnHa, ay XBO-
CTaTbIX 36 MHOBOIHBIX —
ele W KOPOTKUEe peod-
pa, IPUKPEILISIonIrecs

Puc. 133. CkeneT JATyIIKN:

1 — uepe;
2 — TLIeueBol mosc; K IIO3BOHKAM TYJIOBHUIII-
3 — mepegHVE KOHEUHOCTH; HOT'O OTHeJia.

4 — rasosslii nodc; CxeJeT mepeHUX KO-
5 — 3ajHUe KOHEYHOCTH;

6 — ypocTmIb HEYHOCTEeH! menuTcAd Ha
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CKeJIeT Iosca IMepeqHuX KOHeuHOoCcTel (IIJIeueBoi mosic)
U CKeJIeT CBOOOAHLIX IepelHuX KoHeuHocTeit. Ilieue-
BOM IIOSIC COCTABJISAIOT MAapHbIE JOIATKMW, KJIIOYNIIBI
Y BOPOHBU KOCTHU (KOPaKOUIbI), KOTOPhIe IPUKPEILIs-
I0TCSI K TPpyAuHe, obecreumBasi CBS3b IEPEIHUX KO-
HEYHOCTEel ¢ oceBBIM cKeJsieroM. CKeJyieT CBOOOIHBIX
mepesHuX KOHEUHOCTell 00pasoBaH IJIeUeBOM KOCTBIO,
CPOCHINMUCSH JIOKTEBOU W JIYUEBOM KOCTAMMU, a TaKiKe
cKeJleTOM KHCTH (KOCTU 3alsiCThbid, MSACTH u (haaHT
4 maybIieB).

CxeJieT 3aJHIX KOHEUHOCTEII COCTOUT M3 II0sAca 3a-
HUX KOHEUHOCTeil (TasoBOro mosica) W CKejieTa CBOOO-
HBIX 3aJHUX KOHeuHocTel. Tas0BwIil mosic oOpasoBaH
CPOCIIIMMUCSA TAa30BBIMU KOCTSIMI, KOTOpPBIE IIpHpAac-
TAIOT K KPECTIOBOMY OTHeJy II03BOHOUHUKAa. CKeJyer
CBOOOJHBIX 3aJHINX KOHEUHOCTeHl 0o0pas3oBaH OeapeH-
HOUM KOCTBIO, CPOCIIMMMUCS OOJIBIIION WM MaJjoi 6Gepiio-
BOM KOCTAMU, a TaKyKe CKeJeTOM CTOIILI (KOCTU IIpe[-
IJIIOCHBI, IIJIIOCHBI U (DAaJIaHT 5 IIaJIbIEB).

B cBsAsu co cmocoboM mepenBU:KEHUS 3€MHOBOJ-
HBIX MYCKyJaTypa y HUX JOCTATOUYHO XOPOIIIO PasBU-
Ta, 0COOEHHO Ha KOHEUHOCTAX.

ITuwesapumenvHas cucmema 3eMHOBOIHBIX CO-
CTOUT U3 POTOTJIOTOYHOII IIOJOCTH, MUIIEeBOAA, Ke-
JynKa U KullleuHuka. Ha gemiocTax M IPyrux KOCTAX
POTOTJIOTOYHOII IIOJIOCTH Y 3€ MHOBOJAHBIX MMEIOTCS 3Y-
ObI, cJOysKalllue AJA YAep:KaHUuA MUInu. JINTKUHA A3bIK
OPUKPENJIsIeTcs IepegfHuM KOHIIOM, UTO obecmedyuBa-
eT BO3MOJKHOCTBH 3axXBaTa IHUINKW. B POTOrIOTOUHYIO
TOJIOCTh OTKPBIBAIOTCS IIPOTOKU CIIOHHBIX Kejes, ce-
KpPeT KOTOPBLIX CAYMKHUT IJIsI CMAUMBAHUA IIHAINU, HO
He IlepeBapuBaHUs ee. B TOHKOM KHIIIEUHUKE IIHIIA
mepeBapuBaeTCs IION [OeHCTBUEM CEeKPEeTOB IIeUeHU
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W TOMMKeJyI0UHON Keyie3bl. TojcTad KUIIKA OTKPBI-
BaeTcA B KJoaKy (puc. 134).

JvlxaHue 3eMHOBOSHBIX OCYIIIECTBJISAETCA C IIOMO-
b0 JierKkux 1 Koxku (7o 100 % y GessierouHbIx caJja-
MaHIpP), 4 HA PAaHHUX 3Talax PasBUTHUSA UM IIPHUCYIIE
sKabepHoe ObIXaHUe.

Kposenocunas cucmema 3eMHOBOIHBIX HMEET IBa
Kpyra KpoBooOpallleHUsA U TpexKaMepHoe cephile,
COCTOAINME W3 ABYX IIPEACEePIUN W OTHOTO KEeIyI0u-
Ka. B ommo mpencepaue cobmpaeTcsa apTepuagbHA
KpoBb (oOoraieHHas KHCJIOPOAOM), a B APyroe — Be-
Ho3Haa (obemHeHHAs WM), 3aTeM OHAa OJHOBPEMEHHO
BIIPBICKWBAETCA B JKENyIOUeK, OTKylIa pasmessercs
Ha TPU IMOTOKA: apTepuaJbHBINI, CMEIIaHHBII U Be-
Ho3HLII. OboraienHas KMCJIOPOJOM KPOBb IIOCTYIIAET
K roJioBe, cMelllaHHasd — K opraHaM, a BeHO3Hasd —
K JIETKUM U KOJKe.

BuvideneHue y 3eMHOBOJI-
HBIX OCYIIIeCTBJIAETCA IIPU
TIOMOIIY ITOYeK, 13 KOTOPBIX
MOYETOUHHUKY BBIHOCST MOUY
B KJIOAKY, KyZa MOKET OT-
KpbIBaTbCA 1 MOYEBOU IIy-
3bIPb.

Hepsuas cucmema. B ot-
JuYmre OT PbIO, ¥ 36 MHOBOJ-
HBIX IIepeJHUII MO3I pas-
IeJleH Ha JBa TOJIyIIapud,

Puc. 134. BHyTpenHee
CTpOeHUe 36MHOBOJHBIX:

1 — por;

2 — )P;ce,];ygox; a MO3’KEUOK pas3BuUT cjabee.
8 — KUINeYHUK; Oprasbl YyBCTB IIpe-
4 — xoaxa; CTaBJIEHBI OPraHAMU 3PEHU
5 — meueHb;

6 — cepare; (rnaza), cayxa, OOOHAHUA,
7 — MoYeBOil My3BIPD; BKyca, OCs3aHUuA, OOKOBOI
8 — mouka auaueii. I'masa y amduomit
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3aIUINeHbl BeKaMM MW MHUTATeJIbHON IIepermoHKOoMH,
MMeIOTCA TaKJKe CJe3HbIe JKeJie3bl. B oT/inune oT phIo,
pOTOBUIIA X TJIa3 BBINYKJAA, & XPYCTAJIUK JIMH30BUI-
HBI#, UTO obecreunBaeT 6oJiee NAaJTbHO30PKOE 3PEHUeE.
Opram cayxa 3eMHOBOIHBIX COCTOUT W3 BHYTpPEHHe-
ro m cpenHero yxa. BHyTpeHHee yX0, KaK U y pPbIO,
IpeNCcTaBIeHO IIePeIlOHYATBhIM JIAOMPUHTOM, a Cpej-
Hee YX0 — 9TO 3aTdHyTas O6apabaHHON IIepPermoHKOI
CHAPY:KU IIOJIOCTh C €IUHCTBEHHOM CIIYXOBOM KOCTOU-
KO — CTpeMeuKoM. BoKoBad JUHUA ¥ 3€MHOBOIHBIX
MMeeTCs TOJbKO Ha JIMYNHOUYHOMN CTaauMU.

AMpudbuM — pasaesrbHOIOJIbIe KUBOTHBIE. SITMUHN-
KU CaMOK C IIOMOIIbIO SHII€BOJOB OTKPBLIBAIOTCA B KJIO-
aKy, a y caMIlOB HapHbIe CeMEHHUKHN WNMeIOT O0IIue
MPOTOKY C IIOUKAMU U TaKiKe OTKPBIBAIOTCS B KJIOAKY.
PasMHOKeHUe 3eMHOBOIHBIX IIPOUCXOIUT B MEJIKHUX,
XOPOIIIO TpOorpeBaeMbIX BomoeMax. OILIOZOTBOpPEHIE
Yy HHUX HapyKHOe, U3 MKPUHOK BBLIBOIATCS HE II0XO-
JK1e Ha B3POCJBIX 0C00eii TOJIOBACTUKHU, TO €CTh PAa3BU-
Tre HempaMmoe. [[1d HeKoTOphIx amM(pudnili XapaKTepHO
SABJIEHUE HeOMeHUU — Pa3MHOMKeHUe Ha JUUYNHOUYHON
crangmm (amO0rcTOMa M ee JIMYMHKA — aKCOJIOTJb).

Kanaccupurauus 3emHnoso0Hbvix. K 3eMHOBOIHBIM
OTHOCAT TPU OoTpAnxa: XBocTaTble, BecxBocThle u Bes-
HOTrme (CM. «IJKCIIPecc-IIOMOIITHUK», ¢. 341).

Posp 3eMHOBOAHBIX B IPHUPOAE U B SKM3HHU UEJO-
BeKa. 3eMHOBOJHLIE 3aHUMAIOT BasKHOE MeCTO B 9KO-
crucTeMax U IendAX MUTaHuA, TaK KaK OHU YHUYTO-
JKAIOT HACEKOMBIX W JIUYMHOK, a4 UX CAMUX IT0eHaioT
HEeKOTOpbIe KUBOTHBIe. B oIlpemeeHHBIX PEermoHax
amMpubuil yrnorpebasaioT B MUIILY JIOANU, U ITIOBCEMECT-
HO WCIOJIB3YIOT IJIA IIPOBeAeHUA HAYUHBIX DKCIIEPU-
MEHTOB.
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Knacc lNMpecmbiKaowmecs, unu Pentnnun

IIpencraBasieT coboii GOJBIINYIO TPYIIITY XOPAOBBIX,
00BbeUHSAIONIYIO OKOJIO 7 ThIC. BUJOB JXMUBOTHBIX. OT-
JUYUTEIbHBIMU MPU3HAKAMU IIPECMBIKAIOIIUXCA SB-
JISAIOTCA: JIETOUHOEe IbIXaHle, HaJIUudY’e CYXOoil KOMXKH,
MMOKPBITONl POTOBLIMH UEINYAMU WUJIN IUTKAMU U JIU-
IIIeHHO JKeJjie3, BHyTPeHHee OIIonoTBopenne. Komeu-
HOCTHU IIPUKPEILIAITCA K TeJy I0o 00KaM, BCJIEICTBUE
Yero mpeCcTaBUTEeNN KJacca KaK ObI Tamar *KUBOT II0
3eMJie («IIPeCMBIKAIOTCA» ), OTCIONA Ha3BaHMe KJacca.
BosbminHECcTBO penTuanii oduTaeT Ha CyIIe.

Cresiem TPECMBIKAIOIIUXCA COCTOUT U3 CKEJIETOB
TOJIOBBI, TYyJOBUIIla U KoHeuHocTeii (puc. 135). Ye-
perr uMeeT GOJBIIYIO CTEIeHb OKOCTEHEHHUs, a y Kpo-
KOIWJIOB U uepemax mgake (GopMUPYeTCs KOCTHAas
IeperopoaKa, pasfessaionias AbIXaTeJbHYI0 U IIUIIe-
BapUTEJBbHYIO IIOJIOCTH — KOCTHOe Hebo. Ckejer Ty-
JIOBUINA PEIITUJUNA COCTOUT M3 MO3BOHOUHUKA U T'PY/-
HOIl KJIeTKH. B MT0O3BOHOUHHWKE IMIPECMBIKAIOIIUXCS
BBIZEJIAIOT CJEAYIOIINe OTHes]bl: IMeHHbIN (8 IT03BOH-
KOB), TPYZIOIOACHUYHBIN (22 IT0O3BOHKA), KPECTIIOBLIA
(2 mo3BOHKA) M XBOCTOBOU (HECKOJBKO IECATKOB IIO-
3BOHKOB). K TIpyIHBIM II03BOHKAM IIPHUKPEILIAIOTCS
pebpa, KOTOpble BMeCTe C I'PYAMHON y pAma IpejacTa-
BUTeJell 00pasyoT IpyAHyI KJeTKy. Ilodca KoHeu-
HOCTeH, a TakiKe caMu
KOHEYHOCTH He HMEIOT
CYIIIECTBEHHBIX OTJIH-
YUH OT TAKOBBIX y aM-
¢uodbuii. MycKymaTypa
ITPECMBIKAIOIITUXCSI XO-
poitio pasBuUTa, Yy HUX
Puc. 135. Cxreiser uepenaxu II0sABJIAETCSA, HAIIPHIMED,
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MesKkpebepHas MYCKyJaaTypa, KoTopas o0eclieurBaeT
BEHTUJIAINIO JEeTKUX.

BosbmInHCTBO IIPEeCMBIKAIOMIUXCA — XUITHUKHT
WM HAaCeKOMOSIIHBIE, HEKOTOPhIEe BCesIAHBIE, IIPEeuMY-
IIeCTBEHHO PACTUTEJNLHON NUIIell MUTAIOTCSA HEMHO-
rue. CyIlleCTBEHHBIM OTJUYUEM NUULEEAPUMETbHOU
cucmembl PENITUIUN ABJSAETCSI SIBHOE pasieseHue pPo-
TOBOM M [OBIXATEJbHOM moJiocTell HeboMm. YemarocTu
OOJIBIITMHCTBA IIPECMBIKAIOINXCA YCAXKEeHbI 3y0aMu.
VY pdAga 3smMeil MeTCS AIT0BUThIe 3y0bl, CHAOMKEHHEIE
ATOBUTHIMU Kejedamu. Ha mHe pOTOBOI ITOJIOCTH MMe-
eTcsl s3BbIK, CIOCOOHBIN BBIOPACBIBATHLCA MAJIEKO 3a ee
npegeabl. CIOHHBIE JKeJle3bl PeNTUINI PAa3BUThI JyU-
mie, yeM y am@uouii. Iluia 13 poToBO# IIOJOCTH IIO-
mazaeT B IJIOTKY, OTKYIa uepes3 MUINEeBOJ HaIpPaBJIs-
eTcd B JKeJyIOK ¥ Jajee B TOHKUA U TOJICTBIA
KUIIeYHUK. B TOHKOM KWu-
IIeuHKe OoHa obpabaTniBa-
eTcd CceKpeTaMu IIeUeHU’
U IOMKeTyIOUHOH 2Kejesbl.
Ilpamasa Kumka OTKpBIBa-
eTca B Kyoakry (puc. 136).

Ilvixamenvhas cucmema
IPECMBIKAIOITUXCS IPeICTaB-
JeHa SYEUCTBIMHU JIeTKUMU
W ObIXaTeJIbHBIMU TYTIMU:
ropTaHblo, Tpaxeeil u OPOH-
XaMH.

KposeHnocnas cucmema
3aMKHyTasd, ¢ AByMs Kpyra-
Mu KpoBooOpareHusa. Cepa-
e y PenTujauii Tpexrkamep-

Puc. 136. ITumieBapureib-
HOe, C HEIIOJHOUu IIepero- Hasd CUCTeMa ueperaxu
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POIKOII B KeJIymZOUKe, UTO CYIIECTBEHHO CHUIKAET
cMellleHre KPOBU.

Boidenrumenvnas cucmema TpeIcTaBIeHa II0Y-
KaMy ¥ MOUYETOUHMKAMHU, BIAJAIOIIUMU B KJOAKY.
Nmeromuiicss y HEKOTOPBIX IIPEACTABUTEJIEH MOUYEBOM
Ty3LIPb OTKPBIBAETCS B KJIoaKy oTAeabHO. OcobeHHO-
CTBIO PEITUNNI ABJAETCS TO, YTO OHU BBIAEJISIIOT KaK
KOHEUHBIN TPOAYKT oOMeHa BeIleCTB MOUEBYIO KUCJIO-
Ty, KOTOpas MaJiopacTBOpHMMAa B BOJE, UTO IIPUBOIUT
K DKOHOMUMU BJIATHU.

Hepsrnasa cucmema pentuanii 6ojiee BBICOKOOPTa-
HU30BaHHA, ueM y amubuii, Tak KaK IOJyIIapus
mepemgHero MO3Ta MMEIOT TOHKHI CJOH KOPbI, a MO3-
JKEeUOK 3HAUYUTEJNHLHO 0oJjiee Pa3BUT.

Oprassl 4yBCTB PENTUJINI TpeICcTaBJIEeHbI OpraHa-
MU 3peHus (riaasamu), ciayxa (BHyTpeHHee U CpemHee
yX0), 000HAHUA, OCSIBAHUSI, TeMIIEPATYPHON UyBCTBU-
TeJbHOCTBhIO. I'71aza penTmamii cHaOMKEeHBI IIOABIIK-
HBIMU BeKaMU U MUTATEJIbHOI IEepPermoHKOil, KOTOphIe
Y 3Me# cpacTalTCsd W CTAHOBATCS IIPO3PAUYHBIMU (OT-
ciola X «HeMuramomuii» B3raaxn). Jlydiiee Bumenue
OpeaMeTOB JOCTUTAaeTCs 3a CUeT ABOMHOM aKKOMOZa-
muu. OpraH cayxa OpeicTaBJieH BHYTPEHHUM U Cpel-
HUM YXOM, B II€PEIIOHYaATOM JaOupuHTe 000Cc0o0seHa
yauTKa. ¥ pAla IpeAcTaBUTeJ el ecThb AK00COHO08 Op-
2aH, CAYRAIUN OJA BOCOPUATUS 3allaxa MUIIH, YiKe
HaXOOAMIeNCsA B POTOBOM IIOJIOCTU, W SIMKHU, BOCIIPU-
HUMAIOITe TEeILJIOBbIe U3JIYUEeHUS TeIJIOKPOBHBIX K-
BOTHBIX.

Pentunuu pasmenbHOIOJBI. Y CaMOK WMEIOTCS
AUYHUKYU W ANINEBOABLI, OTKPBLIBAIOIIMeECS B KJIOAKY,
a y caMIlOB — CEeMeHHUKH U CceMAnpoBoabl. Omro-
IOTBOPEeHHE Yy DPEINTUJINi BHYTPeHHee. BOJBITMHCTBO
IPECMBIKAIONINXCS OTKJIAALIBAIOT dAiIa, OoraTkie
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JKeJITKOM M 3aKJIIOUeHHbIE B M3BECTKOBYIO WJIU TIEp-
raMeHTOo00pasHyi0 000JOUKY, HEKOTOpbIe M3 HUX Si-
IMeXUBOPOAHEIE WJIU JKUBOpoOAAIre. 3a00TATCA O IIO-
TOMCTBE PEITUIUU PEeIKO.

Kaaccupurauus npecmovikarnuuxcs. K mpecMmbl-
KaIoIIMCS OTHOCAT OTPAnbI UYepenaxm, Yenryinuarbie
u Kporomuabl (cM. «IKIIpPECC-IIOMOMIHUK», C. 346).

Poap mpecMBIKAIOIMINXCA B MPHPOAE M B KU3HHU
Yyel0BeKa. PenTuanu SBASIOTCS BAXKHBIM 3BEHOM
B 9KOCHCTeMaX, TaK KaK OHU PeryJupyloT YHCJIeH-
HOCTh MHOTUX HACEKOMBIX U II03BOHOUYHBLIX. IIpecMbI-
KaoIUXCsA U3aBHa HUCII0JIb30BaJ UeJIOBEK B KAUeCTBe
NCTOUHMKA Msfca, AWIl, KOXKM, MaHnupei, aga. Heko-
TOpBbIe PENTUJIUU MOTYT HAHOCUTH yIIepbd CelbCKOMY
U PBIOHOMY XO03AHCTBaAM, APyrue — SABJATBCA IIepe-
HOCUMKaMu BO30ymuTeseii 00Je3Hel uejioBeKa W [O-
MaIllTHUX JKUBOTHBIX, a TAKiKe MOTyT OBLITh HeIloCpe[-
CTBEHHO OIIACHBIMU JJIA UeJIOBEKa.

Knacc Mrtuybi

O0BbensuHAET 0KO0JIO 9 THIC. BULOB CIOCOOHBIX K IIO-
JIeTy TeILJIOKPOBHBIX JKMBOTHBLIX, TEJIO KOTOPBIX IIO-
KPBITO IIepbAMU. IIpHCIIOCO0/IEHHOCTh K IIOJIETY BBI-
pakaeTrcs B HAIWUYNU KPBLILEB M XBOCTA, OIEPEHMU,
obTexaeMoi ()OPMEBI Teja, 00JerYeHUU CKejeTa W cpa-
CTAHUM KOCTEH, TeIJIOKPOBHOCTU U SJBOMHOM JAbIXaHWMU.

Ha romose y mrui; mmeroTcs KJIOB, IIapa IJjas3
U CKPBITHIE IIOJ MEPLAMU YIIMHBIE yriyoseHus. Kios
npeacTaBiseT co0ofi BUIOM3MEHEHNE UYeJI0CTeH, IIO-
KPBITBIX pOroBbiMu uexJyamu. OH meguTcsa Ha Hal-
KJIIOBbEe U IIOAKJIIOBbE. Y OCHOBAHUA HANKJIIOBLA HA-
XOOATCA HO3IPU.

Komxa y nrum cyxas M IOUTH JIMINEHHAA JKeJes,
JIING Y BOLOILIABAIOIIMX IITHI[ ¥ OCHOBAHUSA XBOCTA
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nMeeTcss KOIMUYMKOBaA :Kejesa. IIpOuM3BOAHBIMU SIIH-
IepMuca KOXKU ABJSIOTCA MEPbsA, POTOBBLIE UEXJIBI Ha
HAIKJIIOBbE U MOJKJIOBbE, POTOBBIE UEIITYH KM, ITOKPHI-
BalOIe HU)KHNUE KOHEUHOCTH, a TaKiKe KOTTHU.

OcHOBY 1epa IITHUIILEI 00pas3yeT CTeP:KeHb, II0 OOKaM
KOTOpPOT0 TPUKPEIJIeHbI ABe OOKOBBIE€ IIJIACTUHKU —
onaxana. HmxHAS vyacTh mepa, IOrpysKeHHAsd B KOXKY,
Ha3bIBAETCS OUUHOM, a BepPXHAS — cmepircHem. Oma-
XaJ0 00pasoBaHO AJMHHBIMU 0OPO3IKAMHU IIEPBOTO IIO-
pAIKa, HA KOTOPBIX CUAAT OOPO3IKU BTOPOTO MOPAIKA,
CIIeTLIAIONTNeCA MEXKAY COOOM IIPM HOMOINM KPIOUou-
KoB. Biaromaps Takodl KOHCTPYKIIMHK OIIAXaJio IIPE-
cTaBjseT coboll ympyrywo ImaacTuHKy. Ilepba memarcs
HA KOHTYPHBIE, IYXOBbIe, IyX U HUTeBUAHLIE. KOHTYD-
HBIE TIepbs, B CBOIO OUepelb, IO PACIIOJOMKEHHUIO Ha Tejie
ITUIBI TOAPA3IEJAIOTCS Ha MaXOBble, PYyJIEeBLIE, KPO-
formue u ap. IXx ocHOBHAs (PYHKIIMA — TEPMOMB0JIA-
s, 3aIuTa OT MeXaHYEeCKUX BO3IeMCTBUI, yUacTUe
B CO3JAaHUU TATOBOM CUJIBI W HAIPABJIEHUU TOTOKOB
BO3ayXa. B oTamume oT KOHTYPHBIX IIEPhEB, CTEPKEHb
ITyXOBBIX MIEPHEB TOHOK, U OHU HEe MMEIOT OOPOIOK BTO-
poro mopsanka, IlyxoBble Iepbs pacmoJiaraioTCs IIOJ
KOHTYPHBIMU, OHHU 00eCIIeUYrBAIOT TEPMOU3OJIAIUIO.
IIyx He mMeeT HU CTEP:KHA, HU OOPOJOK BTOPOTO IIO-
panka. Tak:Ke y OTHUI[ MOTYT OBITh HUTE€BUAHLIE IEePhs,
Urparolnue onpeaeJeHHYI0 POJIb B OCA3AHNM, a IeTUH-
KM B yIjlaX pTa HACEKOMOSAIHBIX IITHUI] MOTYT CIIOCO0-
CTBOBAThb 3aXBaTy HACEKOMBLIX B IOJIETE.

Cresiem TTUIIBI COCTOUT M3 CKeJeTa T'OJIOBBHI, CKe-
JeTa TYJOBUINA U CKeJeTOB KoHeuHocTeil (puc. 137).
Koctu uepema cpociamch B eIUHYI0 KOCTh C OUEHb
KPYIHBLIMU TJIa3HUIAMU. JesfocTHBIe KOCTH IIpeobpa-
30BaHbI B HAJKJIOBLe U IIOAKJIIOBbe. CKeleT TyJIOBU-
Ija COCTOUT M3 MO3BOHOUHHKA M TPYAHOM KJIETKH.
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II03BOHOUYHUK JeJuTCcs Ha HOATHL OTIEJO0B: INMeHHBINA
(11—25 nos3BouKOB), rpyaHoi (3—10 T03BOHKOB), IIO-
SCHUYHBIA (6 TO3BOHKOB), KPECTIIOBHIH (2 ITO3BOHKA)
M XBOCTOBOM (TOJIBKO 6 ITO3BOHKOB OCTAalOTCA CBOOOI-
HBIMU, TOTJa KaK OCTaJbHBbIe CpacTalTcsa Jubo
C KDECTIIOBBIMU TIO3BOHKAMU B CJIOMKHBIM KpecTell,
aub0 B XBOCTOBYIO KOCTOUKY). I'pyaHblie TO3BOHKU
cpaleHbl MeXXIy co00i U ¢ TO3BOHKAMU MOSACHUUYHOTO
orzpesa. OHU HECYT CJIOKHBIE pedpa, MOJBUIKHO COUJIe-

HEHHBIE C TPYANHONA.

Puc. 137. Crener nTuiisr:

1 — uepen;

2 — MIeHHBIA OT[eJ IMO3BOHOUYHUKA;
3 — T'PYIHOI OTHEJ IO3BOHOYHUKA;
4 — CJIOKHBIN KpecTerr;

5 — XBOCTOBBIE IIO3BOHKIH;

6 — BUJIOUKA;

7 — KUJIb TPYAUHBI;

8 — KpBLIO;

9 — Genpo;
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10 —
11 —
12 —
13 —
14 —
15 —
16 —
17 —
18 —

TOJIEHbB;

IeBKa;

IaJbI[bI HOT
IepBBIN IaJielr;
BTOPOM IIaJjielr;
TPETUH majer;
mjieyeBasi KOCTh;
JIOKTeBAas KOCTb;
JydueBasi KOCTb
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I'pynnua HeceT KPYIHBIA BBICTYI — KUJb, K KOTO-
POMY IPUKPEIIAIOTCS JeTaTeJbHbIe MBIIIIITEI.

Ilosic mepemHMX KOHEUHOCTEH y ITHIT 00pas3oBaH
TMapHBIMU JIOMATKAMM, KJIOUUIIAMA ¥ BOPOHBUMU
KocTAMu. Kiarouuibl o0pasyioT 8u0iKY, a BOPOHBU
KOCTU ymumparTcsa B rpyauny. IlepenHme KOHEUHOCTH
Yy ITUI IpeoOpa3oBaHbl B KPBLIbs, B HUX BBIAEJISIIOT
IJIeYEBYIO, JIOKTEBYIO U JYUEBYIO KOCTU, a TaK:Ke KO-
CTU KWCTH, ONHAKO YACTh KOCTEH 3alACThSI U MACTHU
cpacraroTcda, obpasya npsaxiky. CoxpaHAeTcsa TOJIBKO
TpU majbiia (BTOPOH, TPETUH U UeTBEPTHIi).

CkesieT 3agHUX KOHEUHOCTelI TaK:Ke IIpeTepIiie-
BaeT M3MEHEeHUA II0 CPAaBHEHUIO C IIPECMBIKAIOIIIN-
MUCS: Tas30BbIe KOCTU IIPUPACTAIOT K CJIOKHOMY
KpecTity, cjabo pasBuBaeTcs MaJiasg 6epiioBas KOCTb,
a YacTh KOCTeHM MpeNIIIOCHBI U IJIIOCHBI CPACTAIOTCS
B ye6Ky (CHApPYKHU OHA IIOKPBITA POTOBBIMU YEIITyHKa-
Mu), ocraerca 2—4 mab-
na.

Myckynarypa nTui pas-
BUTa HAMHOTO CUJIbHEE, YeM
y pentunuii. OcobeHHO
Pa3BUTHI MBI, obec-
HeunBaIoIIe CIOCOOHOCTH

OTUI[, K II0JIeTy — TPpYaA-
Puc. 138. BuyrperHnee Hbl€e ¥ TOAKJIIOYMYIHBIE
CTPOeHHe IITHIL: MBIIIIBI, KOTOpPHBIE Kpe-
1 — roxosmoit moar; OATCA K KUJIO TPYLUHBI,
2 — CIOUHHOH MO3T;
3 — cepare; a K KpPBLJIbAM TAHYTCHA
4 — numesox; TOJIBKO CYXOMKIUJIUI.
5 — JKeNyIoK; C
6 — KHUIIeYHHK; penu NOTUI WMEITCS
7 — KJoaKa KaK pacTUTEeJIbHOAJHbIE U Ha-
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CEeKOMOAIHbBIE, TAK U XUIITHLIE BUAbI. KJIIOB JIUIlIEH 3y-
00B U MOKPBIT POTOBBIM 4exJioM. [luwesapumenvHas
cucmema TITUI] COCTOUT M3 POTOBOM IIOJIOCTH, TJIOTKH,
MUIEBOMA, KeJYIKa, TOHKOTO M TOJICTOTO KUIIEUHU-
Ka, a Tak:e KJjoaxku (puc. 138). B poToBoii moJsiocTu
MUIa CMAYMBAETCA CJAIOHOM U IIOCTYIAeT B TJIOTKY
W Jajiee B OUINEBOJA. B IuIeBapuTeNIbHOU CHUCTeMe
mepen KeJyIKOM MOMKeT ObITh pacIIvupeHue MHUIIeBO-
Ia — 300, rae NMuilla HaKaIJIMBaeTCA W HAUMHAET IIe-
peBapuBaThcA. JKEIyIOK COCTOUT U3 ABYX OTIEJIOB —
JKeJIeBUCTOTO M MYCKYJIbHOTO. B KejesucToM oTiese
MUIa II0JBepPraercs BO3AelCTBUIO ITUIIeBAPUTEIbHO-
'O COKa, & B MYCKYJIbHOM IIEPETUPAETCS B PE3yJIbTaTe
COKPAINEHUS MBLIMIEUYHBIX CTEHOK M C IIOMOIIbIO MeJI-
KUX KaMeIlIKOB, KOTOpbIe 3arjaTbiBaeT nrurna. /s xe-
JyIKa MIUINA IoMafaeT cHauaja B TOHKUN KHUITeUHUK,
a 3aTeM B TOJICTHII, KOTOPHBIN OTKPBLIBAETCS B KJIOAKY.
B ToKOM KuIIeuHHKe IUIa o0pabaThIBaeTcs ceKpe-
TaM1 MeYeHU U IIOMKeTyI0UHOM sKejie3bl, UTO obecie-
YuBaeT ee IepeBapuBaHue. BbIcOKas CKOPOCTH oOMme-
Ha BeIlecTB OOYyCJIOBIMBAET OBLICTPOE IIepeBapUBaHUE
OUITH.

IlvixamenvHas cucmema TTHUIL TIpPeACTaBJIEHA IbI-
XaTeJbHBIMU OYTIMHU, JIETKUMU ¥ ITPUMBIKAIOIIIMUA
K HUM BO3IYIIHBIMU MeIIKaMu. B ¢BA3U ¢ IPUCIIOCO0-
JeHUeM K II0JIeTy IITHUIIAM CBOWCTBEHHO IBOMHOE IbI-
XaH1e, IPU KOTOPOM BO3AYX ABAKIBI IIPOXOAUT Uepes
JerKue OJjiarojapsA HAJWYUIO0 BO3AYIIHBIX MEITKOB:
IpU BAOXE OH IIPOXOAUT, He 3aJep:KUBasCh, dyepes
JIeTKWe, a IPYU BBLIOXE B JIETKUX KUCJIOPOJ 3TOTO BO3-
nyxa oOMeHMBAaeTCA Ha yrJeKucsablii ras. Kpome mbI-
XaTeJbHOW (PYHKIIMHM, BO3AYIIHBIE MEIIKH CHUKAIOT
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VIEeJBbHYIO ILIOTHOCTH TeJjia IITHUIbI. B IhIxaTejabHON
cucTeMe WMeeTCsA HUMKHAS TOPTaHb C TOJOCOBBIMU
cBaskamu (puc. 139).

Kposenocrnas cucmema UTUN 3aMKHYTasd, C ABY-
MsA KpyraMu KpoBooOpalrmeHus. Cepaie deThbIpexKa-
MepHOe, Y HeKOTOPBIX MEJKHX ITHUIL OHO CIIOCOOHO COo-
Kpamarbesa g0 1000 paz B MUHYTY.

BuvideaumenvHas cucmema TpeacTaBjieHa MOYKa-
MU ¥ MOYETOUHUKAMU’, OTKPBLIBAIOIIIMMUCS B KJIOAKY.
KoHeuHBIM IIPOAYKTOM OOMEHAa BEIeCTB y IITHII, KaK
U y PENTUInil, ABJIAeTCA MOUeBas KHCJIOTA.

Hepsrnas cucmema OTUI] BLICOKOOPTaHM30BaHHAA,
0COOEHHO PA3BUTHI MEepemHIe MOJYIapusa TI'OJOBHOTO
MO3Ta ¥ MO3KEUOK.

Opzanbl wyecme TPeNCTABJIEHBl OpraHaMu 3PeHUd
(rmasa), ciayxa (BHyTpeHHee U cCpegHee yX0), HU3Pe-
Ka — oOoHaHUuA. ['ylasHble A6JOKM Yy TTHUI[ OTHOCH-
TeJIbHO KPYHOHBIE, OHU 3aIlUINeHbl BEeKaMW W MHTa-
TeJbHOUN IepemnoHKoii. OcoOEHHO XOPOIIO Pa3BUTO
3peHune y XUIMHBLIX U ITHUIl, OXOTAINUXCSI HOUbi. Op-
raH cJyxXa pasBUT JyUIIe,
yeM Yy PenTHJnil, Tak Kak
yauTka 0OoJjiee o00o0cobJieHa,
U UMeeTcs 3aYaTOK HaAPYIKHO-
ro ciayxoBoro mpoxoza. 060-
HAHUEe y OOJBIIWHCTBA IITHII
pasBuTo cyiabo, XOTsA y HOBO-
3eJIaHACKUX KUBU, YTOK, I'PU-
OB U HEKOTOPBIX IPYIuUX,
Puc. 139. [eixaTenpHas KOTOpBIEe HAXOAAT AOOBIUY IIO

CHCTEMA ITTHIL: 3amaxy, OHO 0oJiee PasBUTO.
1 — Tpaxes;
9 _ nerxme- IITuner — pasgeabHOIIO-
3 — BOBYITHBEIE MEITKH Jble JKUBOTHBIE, y CaMIIOB
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NMEIOTCA IIapHbIe CEeMEHHUKM W CeMAIPOBOIbI, OT-
KpbIBaAlOIIeCAd B KJIOAKY, 4 Y CAMOK — IIapHbIE SAMUY-
HUKM U SHIEeBOAbI, OJHAKO OOBIYHO COXPAaHSETCS
TOJBKO OQUH U3 ANYHUKOB.

Allyo NITUI[ OTHOCUTEIHLHO KPYIHBIX pPasMepoB,
IOCKOJIBKY COJEPyKUT B3HAUYUTEJLHBLIN 3amac IHuTa-
TeJIbHBIX BEIeCTB AJIs Pa3sBUTUSA 3apOibIiia (JKeITOK,
6esok) (pmec. 140). 3aponblill pasBuUBaeTcA M3 He-
OOJILIIIOTO 3apPOJBIIIIEBOr0 [AUWCKA HA IIOBEPXHOCTU
skeaTKa. o obeclieueHus: Jy4Illero IIporpesa 3apo-
OBIINIA JKeJTOK KaK Obl IOABEIeH Ha CBOEOOpPasHBIX
KaHaTUKaX — XaJ1a3ax — B 0eJIKOBOI obosiouke. [[bI-
XaHWe 3aponbIlia o0eclleurMBAEeTCs 3a CUeT BO3AyXa,
HAXOISIIerocsi B BO3AYIIIHOM KaMmMepe MeMXIy IIOJ-
CKOPJIYIIOBBIMY 000JI0OuKaMu. VI3BeCTKOBas CKOPJIYIIO-
Basg 00OJIOUKA IIPOHM3aHA IIOpaMM, 00ecCIeuMrBAOIIIN-
MH Ta3000MeH c¢ OKpy:katoieii cpemoii. OmHa uacTo
nMeeT MACKUPOBOUHYIO OKPACKY.

Knaccupurayus nmuy. Knace Iltumnsl pemmrtcs
Ha Tpu HagoTpsama: IIumHrBmHoOOpasHble, CTpayco-
obpasHbpie M TunmuHbIe
nTtunsl (cM. «IKcmpece-
HOMOIIHUK», C. 343—
345).

Ironozus nmuy. Ilturg
pasOuBaOT HA SKOJIOTIMTYE-
CKHUe TPYIIILI II0 MecTaM
oOMTaHUA: IITHUILI Jeca
(cuHUIBI, OATILI, OPO3-

Puc. 140. Crpoenue siimna:

1 — cKopJymoBas 000J0YKa;
nbl, pAOYMKH, TeTepeBa, 9 _ IIOACKOPJIYIIOBasa 060JI04KAa;

TJIyXapu), ITUIBI OTKPBI- 3 — BO3AyIIHAsA Kamepa;

4 — KeJTOK;
TBIX IIPOCTPAHCTB 0- i .
p p (np 5 — 3apOABINIEBbIN AUCK;

(b1, cTpaychl), BOAOIIA- 6 — GexkoBas 000JI0UKa;
BaroIe NOTUILI (YTKH, 7 — Xanassl
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nebenu), OTUILI ITOOEpeKkuii BomoeMoB u Oojor (amc-
THI, IIATLINA, KYJUKU, KaWphl,

3AMOMHU yaKu, TYOUKN).
MTuy pasnuualT No xa- Poas mTum B mnpupojae
paKTepPy NULLN: NacTOUKK, M B JKH3HM dYeJoBeKa. IlTu-

CTPVPKI, CUHMLIB = HACe~ ppy prppatoT BasKHEHIIIYIO POJIb
KOMOAAHbIE; COBbI, ACTPE-

6bl, KOPLLYHbI — XULLHBIE; B perynadainnmn YVCJIEHHOCTN
Ay6OHOChI, KNecTbl — 3ep- Pa3aInYHBbIX 0eCII03BOHOUYHBIX
HoAOHbIE. HHUBOTHBIX, HaAHOCAIIIMUX BPEn

CeJIbCKOMY U JIECHOMY XO3sii-
CTBY. RpOMe TOT'0O, OHU N34aBHA OJOMAIIIHEHbI YeJIOBe-
KOM, IIeHATCS He TOJbKO MX MfCO, HO M SHIla, IIepbda
1 KOXKa.

Knacc Mnekonurtawwume

Brirouaer cBuillie 4 ThIC. BUJOB TEIJOKPOBHBIX
JKMBOTHBIX, KOKa KOTOPBIX MMEET BOJIOCAHOHN ITOKPOB
Y MHOTOUMNCJIEHHBIE »Kejie3bl. BoJbIllasg uYacTbh MJIEKO-
MUTAIONINX POMKIAET METEHBIIEeN 1 BBIKapMJINBAeT UX
MOJIOKOM. ['OJIOBHO#I MO3T OTJIMUAETCS CUJbHBIM pas-
BUTHEM KOPBI OOJBININX IIOJIYIIIaPUA.

Teso MJIEKOTIUTAIONINX UMEeT YeTKO BhIPasKeHHbIe
TOJIOBY, TYJOBHIIlE, XBOCT M KOHeuHOCTH. Ha roJo-
Be, IOMUMO POTOBOT'O OTBEPCTHUS, I'JIad U T'OJIOTO HOca
¢ mapoi HO3Ipelt, OoJiee MIM MeHee BhIPAKEeHBI YIITHEIE
PaKOBUHBI. BOJIBIIMHCTBO HpeACTaBUTEIeH MMeeT Ms-
CHCTBIe T'yOBbI, OTPAHUYUBAIOIINE POTOBOE OTBEPCTHE.
T'yaza cHab)keHbI MOABUYKHBIMU BEeKAMM U CJIE3HBIMU
JKejiedaMU, CEKPeT KOTOPBIX OMBIBAET UX U 3AIUIIAET
OT IIepechbIXaHUs.

IToxposvl meaa. Koka MIEKOTUTAIONINX TPEXCJIOH-
Hasi, o0pas3oBaHa AMUAEPMUCOM, TePMOM, NI COOCTBEH-
HO KOKell, ¥ MOIKOKHOU *KUPOBOU KJeTuaTKou. Bumo-
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M3MEHEHUSIMU SIUAEPMUCA SBJISIOTCSI BOJIOCHI, KOI'TH,
HOT'TH, POTa U KOIIBITA MJIEKOIIHUTAIOIINX, a TaKyKe pas-
HooOpasHble :Kesesdbl. [lJIA TIpencTaBuTeell KJacca
XapaKTepHbl IIOTOBbIe U CAJbHBIE Kejaesbl. OTrnuu-
TeJILHBIM TTPU3HAKOM MJIEKOIIUTAIOIINX SABJIAETCSI BU-
TOU3MeHeHUe IIOTOBBIX JKejied — MJIeUHBIe JKeJiesbl,
CEeKPeToM KOTOPBIX (MOJIOKOM) OHU BBIKAPMJIMBAIOT Jie-
TeHbIlel. ¥ HEeKOTOPhIX BUIOB
MOT'YT OBITH TaKKe SAIJOBUTHIE 3TO MIHTEPECHO
NN MYCKYCHBIE JKeJIe3bl. Mnekonutatowmne pac-
ITepcTts MIIEKOTIHTAIONIUX I[PEETEE R e EEE

MU N BCTPEeYalTCA Ha
UrpaeT B3HAYUTEIBHYIO POJb Py P
BCeX KOHTUHEHTaX, BO

B TepMoOperyJjdanuu,  3aliu- BCeX OKeaHax 1 Ha 60b-
mjaeT TeJo OT MeXaHUUYEeCKUX WHCTBE CYLWEeCTBYOWMX
BO3AeHCTBUM, yMeHBIIIAeT WuC- OCTPOBOB.

mapeHre ¢ TOBEPXHOCTHU TeJja,
a TaK/Ke MOMKeT MMEeTh IMOKPOBUTEJIbLCTBEHHYIO OKpa-
CKy. ¥ MHOTMX MJIEKONUTAIONINX MMeeTCA ABa THUIIa
BOJIOCKOB — 00JIee KeCTKUe OCTUCTBLIE M MATKUH IOJ-
mmepcToK. B TeueHue roga Mex MOYKeT MEHATHCA, 9TOT
mpoIecc Ha3bIBaeTcA JMHBKOW. BumomsmeHeHHBIE
OCTHUCTBIE BOJIOCKW — BUOPUCCHI, PACTIOJIOKEHHBIE HA
rojioBe, Jamax ¥ JOPYTUX YacTAX Tejia, BBIMOJIHSIOT
(YHKIINIO OPTaHOB OCSIBAHUS, a Y €Kell 1 TuKoOpas3oB
OCTUCTBIE BOJIOCKY TPEeoOpPAa30BAHBI B JKECTKUE UTJIBI.

Onopro-0suzameavnas cucmema. CKeger MJIEKO-
OUTAIONIUX JeJIUTCA Ha CKeJIeT TOJOBBI, CKeJIeT TY-
JIOBUINIA M CKeJeThl KoHeuHocTell (pumc. 141). Uepen
oTJanYaeTcsi OOJBINIMM MOBTOBBIM OTAEJIOM, B Cpel-
HEeM yXe — TPHU CIAYXOBBIX KOCTOUKMU: MOJIOTOUEK, Ha-
KoBaJbHA U cTpeMeuKo. II0BBOHOUHUK MJIEKOIIHUTAalO-
MIUX OEeJUTCS Ha IIAThL OTAEeJIOB: INeUHBIN, I'PYIHOM,
HOACHUYHBIN, KPECTIOBBIA 1 XBOCTOBOI. B mieiitHoM
oTZejie HaCUNThIBaeTCs OOBLIYHO 7 ITO3BOHKOB.
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B rpyamom oraene o0buHO 12—15 ITO3BOHKOB,
K HUM IOPUKPEIIAITCA pebpa, o0pas3yolue BMeCTe
¢ TPYAUHO! TPYAHYIO KJETKY. llogCHUYHBIN OTxes
cocTouT u3 2—9 MO3BOHKOB, a MO3BOHKU KPECTIIOBO-
ro orgena (2—4) cpacTaiTcsi B KPECTIIOBYIO KOCTb,
K KOTODPOM NIPUKPEIJIAITCA TasoBble KOCTU. UuMcCio
IIO3BOHKOB B XBOCTOBOM OT[leJlé CUJIbHO BapbUPYyeT
(3—49). CrpoeHne MosACOB KOHEUHOCTEH CYIIeCTBEHHO
3aBHCUT OT XapakTepa ABMYKEHUN MJIEKONUTAIOIINX.
Ha xoHEUHOCTAX MOKET OBITh PA3JINUYHOE KOJIUYIECTBO
MaJbIleB: Y TaPHOKOMNBITHBIX OCTAIOTCA TPETUHN W UeT-
BEPTHIN TNaJBIIbl, & Y HEMApPHOKOIBITHBIX — TOJBKO
TPeTui.

Puc. 141. CreneT MJIEKOIUTAIOIETO:

— ueper;
— IMIeNHBIA OTAe] IIO3BOHOUHUKA;
— TPYAHOI OTHAeJ TO3BOHOUHUKA;

—_— HOHCHI/IIIHBIfI OoTAeJI IIO3BBOHOYHHUKA,
KPECTIIOBBIN OT/eJl T0O3BOHOUHUKA;
— XBOCTOBOI OT/ieJI IO3BOHOUHUKA;

— IJIeYeBOM II0sAC;
— CKeJIeT mepeaHell KOHEUHOCTH;
— pebpa;

10 — rpynuHa;

11 — Ta30BBIN IOC;

12 — creJjer 3aaHell KOHEUHOCTH

COIDOUTk W~
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Mzrimmeunas cucrteMa MJIEKOMUTAIONINX CUJIBHO
pasBuTa, OCOOEHHO MBIMIILI KOHEUHOCTel, MOIKOMK-
Hble W [ObIXaTeJNbHbI€ MBIMIILI, B TOM uYucje u dua-
@dpazma, M3MeHeHHWE IIOJOKEHUHN KOTOPOU CBA3AHO
¢ mpoIleccaMi BEHTUJISAIIUN JIETKUX.

ITuwesapumenvHas cucmema. g MIEeKOIHTa-
OIUX XapaKTepHO Haauuue ryd, OrpaHMYNBAIOIIUX
cuepenyu MPEAPOTOBYIO IOJIOCThH, C3aAM €€ OTPaHUYH-
BalOT 3yObI. ¥ OOJIBIIIMHCTBA IPEACTABUTEJIECH B Teue-
HUe KU3SHU IIPOUCXOAUT CMeHa 3y00B (MOJOUHBLIE Ha
MOCTOSAHHBIE). 3yObI MJIEKOIIUTAIONINX PAa3JIUYAIOTC
mo popMe U BBINOJHSAEMBIM (QYHKIIUAM: PE3IIbl, KJIbI-
KU, IIpeIKOpeHHble U KOpeHHble. HUMciio 3y00B M UX
¢dopMa 3aBUCAT OT XapaKkTepa IIUIIU.

B poToByl0 1mOJOCTH OTKPBIBAIOTCA IIPOTOKU
CJIIOHHBIX JKeJjie3, BBIJEJAIOIIUX CJIIOHY C IHuIeBa-
puTeabHBIMU (DePMEHTaMH.
W3 poroBoii mosocTu uepes
TJIOTKY ¥ IIHUINEBOJ IIUIIA
oIIafiaeT B XOPOIIIO BEIPA-
JKeHHBIN JKeJlyIoK, KOTO-
PRIl MOKET UMETh IO YeTHhI-
pex oTmesioB, KaK y JKBadu-
HBIX JKHBOTHBIX (pyo0err,
CeTKYy, KHIUMKKY U CBIUYT)
(puc. 142).

Kumreunux meauTcsa Ha
TOHKUUA W TOJICTBIM. B TOH-
RI/II./JI KHUIICIHHK OTRpBI- CTpO€eHNEe MJIEKOIINTAIOIIIEr0:
BalOTCA TIPOTOKM TIIEYeHH 1 — ceppme;

U TOMKEeJSYyINOUYHOM JKeje- 2 — JerKoe;
3bI, CEKPEeThl KOTOPBIX 00e- 8 — menynox;

4 — meueHb;
CIIEUMBAIOT IIepeBapuUBaHUE 5 — KUIIEYHHUK

Puc. 142. Bayrpennee
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nuiu. JJIrHa TOHKOTO KUIITeYHUKA CUJILHO BAPbUPYET
B 3aBUCHUMOCTH OT IIOTPEOJIAeMOi MUIIU: Y PACTUTEb-
HOAOHBIX OH AJVHHEe, UeM Y XHUIIMHBIX 1 HACEKOMO-
AgHbIX. Ha rpaHuile TOHKOTO U TOJICTOTO KUIIEUHUKA
Y MHOTHX BUIOB MMEETCsS BBIPA’KEHHAdA CJiemas KHIII-
Ka. ToJcTeI KHINEeUHUK B 3aBUCHUMOCTU OT XapakKTe-
pa moTpedaAeMOl TUIIY TaK:Ke MOMKET UMETh Pa3JIny-
HYI0 OJuHYy. BaskHYIO0 POJIb B HepeBapUBaHUU ITUIIU
Y MJIEKOIUTAIONINX UTPAIOT CUMOMOTUYECKNE MUKPO-
OpPTaHM3MBbI ¥ IPOCTEHINNe: V KBAUHBIX OHU OOUTAIOT
B 'Kenyake (pyOlle), Vv TPLIBYHOB — B CJIEIION KHUIIKe,
y 4uejloBeKa — B TOJICTOM.

Hvixamenvrnas cucmema MIEKOTIUTAMIIUX o0Opa-
30BaHA [BIXATEJNbLHBIMU IIYyTAMU (HOCOBaA IIOJIOCTD,
HOCOTJIOTKa, T'OPTaHb C T'OJIOCOBBIMHU CBSA3KaMU, Tpa-
Xed W IMapHble OPOHXM) W MapHBLIMHU JeTrKuMu. B BeH-
TUJIANUYA JeTKUX MTPUHUMAIOT yJacTue MeKpedepHbie
MBIIIIBI U Auagparma.

KposernocHnasa cucmema MIEKOMUTAIONINX 3aMKHY-
Tasdg, ¢ ABYMs KPyraMu KPOBOOOpAIleHUA, CEpPAIle ue-
THIPpEXKaMepPHOe.

BuvidenumenvHasa cucmema. BeiBeeHe KOHEUHBIX
TIPONYKTOB OOMEHAa BEIeCTB OCYIIEeCTBJSAETCA uepes
IOUYKM, COeJMHEHHbIe C MOUEBLIM IIY3LIPEM MOUETOU-
HukaMu. Omopo:KHEeHNe MOYEBOTO MHY3BIPSA IIPOUCXO-
IUT UYepe3 MOUEMCHyCKaTeJbHbIN KaHaJl.

Hepsuas cucmema MIIEKOIMUTAIONINX BBICOKOOP-
TaHU30BaHHAs, OCOOEHHO CHJIBHO Pa3BUT TOJOBHOM
MO03r. BosbItie moaymapus nepemHero Moara oK pPhI-
TBI KOPOH, YV XUIIHBIX MJICKOIUTAMOINX W IIPHUMATOB
UMeIOTCA M3BUJIWHBI, CKJIAAKN U 00OPO3abI KOPBI, UTO
00yCJIOBJIMBAET CJIOKHBIE (POPMBI TOBEIEHUS.

Y mpexpcraBuTeseil KJjacca Pas3sBUThI OPraHBI CJIY-
xa (BHYTpeHHee, cpelHee yXO C TpeMdA CJIYXOBBIMU
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Tun XoppoBbie @ 327 @ 329

KOCTOUKaAMH M HAPYIKHOE YXO CO CIYXOBBIM IIPOXOIOM
¥ YIITHOW PaKOBUHOI), 3peHud (ryiaza), ocasanusd (Bu-
Opuccel), OOOHAHUSA 1 BKycCa.

ITonosas cucmema. MiaekonuramoIiine — pasneib-
HOMOJIbIe KMUBOTHBIE: V CAMIIOB MMEIOTCS IIapHbIE Ce-
MEeHHUKM, CEMAIPOBOAbI OOJIBIIEH YaCTHI0 COBMEIIeHbI
C MOUYEMCIyCKaTeJIbHBIM KAaHAJOM; y CAMOK — Iap-
Hble SUYHUKN, MAaTOUHLIE TPYObI ¥ OOBIUHO HeIapHAas
maTtka. OmiomorBopenmue BHyTpenHee. OcobeHHOCTHU
mpoillecca BBEIHAIINBAHUA U POMKICHUS JeTEHBIIIEH II0-
JIOYKEHBI B OCHOBY KJacCCU(PUKAIIUY MJICKOINTAIOIINX.
BrikapMInBamOT JeTeHbIIIE MOJOKOM.

I'odosoil yuxka 6 Hus3Hu maexkonumaruwux. Bec-
HOM y 9THUX JKUBOTHBIX HAUMHAETCA IIOATOTOBKA K pas-
MHOKEHUIO, CBI3AHHAS C CO3JaHHEM CeMeHHBIX IIap,
TaOyHOB, rapeMoB. HeKoTopble ;KMBOTHBIE IIPU STOM
POIOT HOPEI, CTPOSAT THE3/Ia 1 APYTHE VKPBITUS I 3aIIH-
TBI E€TEHBIIIEN, KOTOPLIe IMOSIBJSIOTCSI OJIMMKe K JIeTY.
B yMepeHHBIX HmITpOTaxX K OCEHM Y MJIEKOIHTAIOIHIX
HauUMHAETCS IIOATOTOBKA K 3MMe, COIPOBOKIAIONIAICS
HaKOILJIeHIEeM 3aIlacoB IIOAKOXKHOTO KHpa, KOPMOB,
JuHbKO. Ha 3uMy 4UacTh M3 HUX MUTPUPYET B IPY-
rie paioHbl B MOMCKAX IIUIIH, a APYTHEe OCTAIOTCS Ha
OpeKHeM MecTe M BIIaJAaloT B CIISUKY JIMOO MPOLOJIKAa-
IOT BECTU aKTUBHBIN 00pas3 KU3HU.

Kaaccupurauyus maexonumarwux. Muaexkonura-
IOIUX JeJAT Ha ABa moakJgacca: IlepBosBepu u Ha-
crosinue 3Bepu. HacroAmux 3Bepeill OTJINYAET CIIO-
COOHOCTL K KHBOPOKIEHUIO, TOTJAa KaK IIePBO3BEpPHU
OTKJIaABIBAIOT sAira. HacToAmux 3Bepeit JejIsaT Ha ABe
rpynnsl — Husmine 3Bepu, K KOTOPBIM OTHOCSAT CYM-
yaThlX, U BrIcmime 3Bepm, mam IlnamenTapHbIE, KO-
TOpPBIE OXBATBIBAIOT BCE€X OCTAJILHBIX IIPeJCTaBUTe e
KJyJacca (cM. «IKCOpecc-IOMOITHUK, c. 346—348»).
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IIpoucxosknenue muexonurtarommx. [lepBbie MieKo-
OUTAOIEe, IIOXO0KIe HAa COBPEMEHHBIX AHIeKJIany-
INX, NOABMJNCL B TpHacoBOoM Iiepuope. Ilo-Buam-
MOMY, MX IIpeJKaMu OBLIM HeOOJIbIINe 3Bepo3yObIe
PENTUINU C 3y0aMU, IIOCAKEHHLIMU B OTAEJbHbBIE AJIhb-
BeoJsibl. Ilocisie rubesn TUHO3aBPOB MJIEKOIIUTAIOIITHE
3aHAJN TOCIIOACTBYIOIEE MOJIOKeHUeE.

IKoJIOTUUYECKHEe TPYHNbI MJEKomuTarmmmx. B 3a-
BHCHMOCTH OT CPeAbl OOMTAHNSI MJICKOIIUTAIOIINX Ie-
JAT Ha OOMUTAIOIINX B HA3€MHO-BO3AYIIIHOM, IIOYBEH-
HOUM u BomHOU cpeme. K HaseMHBIM MJIEKOIMNTAIOIIIM
OTHOCATCA HACEJIAINUe JIeC U 3aPOCaU KPYITHBIX KY-
CTapHUKOB (0enKM, 3aWILI U Op.), a TaKyKe oburaro-
I[ie Ha OTKPBITHIX IIPOCTPAHCTBAX (KOIBITHBIE, JIbBBI
u 71p.). BoamymiHyio cpeny oCBOUMIM PYKOKPBLIBIE,
Jersra, cymuaraa Oenxa. IlomseMHBbIe MJIEKOIHTAIO-
e — 9TO CJIEIBII, 3JIATOKPOT, KPOT OOBIKHOBEH-
Hblli. K BoOHBIM 3BepaM OTHOCATCS 00OpPHI, OHAATPHI,
MOPCKHE JIbBLI, CUHUI KUT, NeIb(UHBI U IP.

Poap MiIeKOTMUTAIOIIUX B MIPHPOAE U B JKU3HU Ue-
adoBerka. Cpenu MJIEKOTHUTAIONINX HMMEIOTCA KaK I0-
MalllHle, TAK 1 IIPOMBLICJIOBBIE JKUBOTHBIE, B KOTOPBIX
IeHsaTCs MSCO, MeX, pora, OuBHU u ap. K 9Toi rpyi-
e KUBOTHBIX OTHOCSTCS W BPEAUTEJN IIOCEBOB U 3a-
IacoB IIPOJOBOJLCTBUSA — TIPBI3YHBI, KOTOPhIE MOTYT
OBITH IIEPEeHOCUMKAMU Pa3JUUYHBLIX 3abojeBaHuit (4y-
MbI, TYJAPEMUU U OP.).



OKCMNPECC-KOHTPOIJ1b

OO01uM IJigd BUPYCOB U IPOKAPUOT ABJIAETCS

1) orcyTcTBUE CHOPMUPOBAHHOTO AIpa

2) aBTOTPOGHBII CIIOCO0 MUTAHUSA

3) cIIocOOHOCTh K BOCIIPOM3BEIEHUIO

4) namnune PHK Kak HocuTesss HacJeICTBEHHON
nH(popManUNn

HaunGoaniiee pasHoobOpasue CIOCOO0B IIOJIYUEHUS
SHEPTUY XapaKTePHO [JIA IapCTBa

1) GakTepuit 3) KMBOTHBIX

2) rpuboB 4) pacreHUi

Y KJeTOK 0aKTepuii, B OTJINUME OT KJIETOK pacTe-
HUH, UMeeTCcd

1) *®ryTuk

2) KJeTouHas CTEeHKa

3) pubocoMsbl

4) KamncyJia

KiaeTku KaKuX pacTUTENbHBIX TKaHEN JINIIIEHBI
agpa?

1) KcusemMbl 1 (PIIOSMBI

2) KOJIJIEHXUMBI U CKJIEPEHXUMbI

3) ApeBecHOTro 1 IIPOOKOBOTO KamMOus

4) KOKUIBI U ITEePULEPMBEI

IIpucoocobieHreM K ONBLIECHUIO Y 0epesnl ABISeTC
1) apKUuii OKOJOIBETHUK

2) KpymnHas JUIKas ObLIbIA

3) IBeTeHUeE [0 PacIyCKaHUs JIUCTHEB

4) obpaszoBaHVe OTUHOYHBIX ITBETKOB
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6. Cyxme MHOTOCEMSAHHBIE PACKPBIBAIOIINECS IIJIOIbI
XapaKTepHbI I
1) apaxuca u Mmaka
2) TioJbIaHA W IOJCOJHEYHUKA
3) KamycThl U KYKYPY3bI
4) Geyoit aKaluu U penuca

7. Y XOpHIOBBIX, B OTJIMUME OT OCTAJBHBIX I'pyHIl Gec-
IMIO3BOHOYHBIX, HEPBHASA CUCTEMA IIPeICcTaBJIeHAa
1) ceTbi0 HEPBHBIX KJIETOK
2) mapHbIMU HEPBHBIMHU CTBOJIAMH, CBA3aHHBIMU
TmepeMbIuKaMu
3) OpIOMIHOIT HEPBHOU IEIIOYKO
4) HepBHOU TPYOKOI

8. YrauTe MNOPU3HAKK IIPHUCIOCOOJEHHOCTH IITHIL
K mojieTy. BriOepuTe TpW BEepPHBIX OTBeTa M3 IIIe-
ctu. O0BeguTe BBIOPAHHBIE ITU(PPHI
1) HaMuuMe KPbLIbeB  4) pasBUTHE KUJIS
2) TemJIOKPOBHOCTH 5) 00JIerYueHHOCTD CKeJeTa
3) jmerouHoe apIxaHue 6) HaauuMe KJIIOBA

9. YcraHoBUTE IIOCTIEL0BATEIHLHOCTD IIPOILECCOB KOHD-
orainuu y “HQPy30puii. 3aTUIIUTE ITOJYUUBITYIOC
IIOCJIeJOBATEJIBHOCTD U
1) mefioTuUecKoe nesieHWe TeHepPaTUBHOTO A1pa
2) o0OMeH JacTAMU reHepaTUBHOTO sdapa
3) obpasoBaHUE KOHBIOTAITMOHHOTO MOCTHUKA
4) paccachiBaHMEe BereTaTHUBHOTO AIpa
5) MUTOTHUYECKOe JejieHre TeHePATUBHOTO Aapa

10.Hacexowmble, Kak 1 IayKooOpasHbIe
1) oCyIIlecTBIAIOT BBIAEJEHNE C IOMOIIBIO JKUPO-
BOTO TeJjia
2) UMeIOT CTaauI0 JUUYNHKY B KU3HEHHOM ITUKJIe
3) HecyT IBe Iaphbl YCUKOB
4) UMEIT CMEeIIaHHYI0 T0JIOCTh TeJsa
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CpaBereanaﬂ XapaKTepucTtnka otgenos BOAOPOCHEVI

MpusHak | KpacHble | [natomo- Bbypbie 3eneHble
BO[O- Bble BOf0- BOJ0- BOAO-
pocnun pocnn pocnn pocnn

MKuz- MHoro- OpHokne- MHoro- OpHokneTou-

HeHHasn Knetou- TOUHble Knetou- Hble, MHOTO-

dopma Hble Hble KNneToYHble

N KONOHWarb-
Hble
Okpacka | lony6as, Kento-3e- | Bypas, 3eneHan
Tannoma | ManuHo- neHas OJINBKO-
BO-Kpac- BO-3e/le-
Has Has

OcobeH- | XKryTukn KpemHe-

HoCTN oTCyT- 3eMHbIN — —

CTpPOEeHMA | CTBYIOT naHuupb

3anacHoe | barpsH- Xpu3sona- JTamunna- Kpaxman

BeLe- KOBbIN MUHapPWH, PUH

CTBO Kpaxman Macno

Cnocob becno- becrnonoe, | becno- becnonoe, Be-

pa3mHo- | Noe, Bere- | Monosoe noe, Bere- | retaTuBHoe,

KeHua TaTMBHOE, TaTMBHOE, | NonoBoe

nososoe nosioBoe

Konu- 5 TbIC. 20 TbIC. 1,5 ThIC. 20—25 TbIC.

4yecTBO

BMAOB

Mpeacta- | MNopdwupa, | Hasukyna, | Jlamu- Xnamungomo-

BUTENN poaun- MUHHY- Hapws, Hapa, xyiopen-

MeHMS, napus, byKyc, na, 3BrneHa,

aHbenb- uMmbenna | caprac- BOJIbBOKC,

umA cym YNOTPUKC,
cnuporupa,
ynbBa
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CpaBHUTeNbHaA XapaKTepUCTNKa OTAENOB BbICLUNX
CNOPOBbIX pacTeHuit

Moxosua- | MnayHoBua- ManopoTHu-
XBoweBna-
n Hble Hble (MnayH KOBUAHbIE
pu3HaK Hble (XBoLy,
(KyKywkuH | 6ynaBoBuga- . (LWMTOBHMK
. nonesoi) "
neH) HbIl) MY>KCKOW)
Mpeo6- lametodutr | Cnopodut |Cnopodut | Cnopodut
napatouee
nokoneHme
Cnopo¢dut | Kopobouka |[Mobern MyToBuato | KopHeBuiye,
(2n) C Kpbl- nonsyuue, BeTBALWMECA | NpuAaTou-
LIeYKomn 1 NINCTbA WK- | noberu, Hble KOPHWY,
KONMMaykom | IoBMAHbIE, | Yellynya- nNCTbA —
Ha HOXKe npugaToy- | Tble MIUCTbSA, |Ban —
Hble KOPHY, | KOPHEeBULA, |C copycamu
criopo- cropo- Ha HUXKHEN
HOCHble HOCHble CTOpOHEe
KOJOCKM KONOCKM
lametoputr | Crebenb c MopsemHbinn | Monynoa- CepaueBung-
(n) NINCTOYKamu, 3eMHbIN HasA nna-
pusoungbi CTUHKa —
3apoCToK
Konuyectso |12 ThiC. 1 TbiC. 30 25 TbIC.
BMOB
Mpepctasu- | KykyLwu- MnayH 6yna- | XBowy no- LLnToBHMK
Tenu KWH NeH, BOBAMVHbIN, | N€BOW, XBOLL, | MY>KCKOW,
coharnHym, 6apaHeL necHom Kouenbi-
MapLuaHLma, HUK, OPNfK,
puyumns afMaHTym
BEHEPVH
BOJIOC,
CanbBUHKA,
Mapcunua
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3Kcnpecc-nomou.||-|vu(

Lnkn Pa3BUTNA COCHbI

—>| CeMmsA coCHbI (3apoablLl ceMeHN) |

L]

| MpopocTok |

v

| CocHa (cnopodur) |

rd

N

KeHcKkne wnwkn

My>cKue WK

v

v

CemsasayaTkuy Ha yellyax
LIMLLIKM

CI'IOpaHFVII/I Ha Yyewyax
LUNLIKA

v

v

Merio3 (4 KpynHble mera-
cnopbl, 1 cnopa pa3suBaeTcH,
a 3 oTMupatoT)

Mero3 (MHOro MenKux MMKpPO-
crnop, BCe pa3BrBaloTCA)

v

MeHCcKnI 3apoCcToK — Merara-
MeTodUT (3HZOCMEPM C ABYMSA

My»cKol 3apOCTOK— MUKPO-
rametoput (NbiibLeBOE
3€pPHO C BEreTaTMBHOWM U reHe-

apXeroHnammn) N
pPaTUBHON KNneTKamm)
B apxeroHunax — ogHa anye- MbinbLa nepeHoOCUTCA BETPOM
KneTka Ha cemsA3avaTKu 1 NnpopacTtaeT

Y

MbinbLa U3 BereTaTUBHOW KNeTKM 06pasyeT MblibLEeBYHO
TPYOKy, pacTyLLyto BHYTPb ceEMA3ayaTKa

v

Mo NbiNbLEBON TPY6Ke AOCTaBNAOTCA 2 criepMus, 06pa3o-
BaBLUNXCSA 13 reHepaTUBHON KNeTKM

v

AnuekneTka (n) onnogoTBOPAETCA OQHUM cnepmMmuem (n),
BTOPOW cnepmMmuii nornéaet

v

| 3urota (2n) |

v

3apoppblll ceMeHU (2n), OKPY»KeHHbIV SHAOCMEePMOM (N)
N CEMEHHOW KOXYpPOi
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OCHOBHbIe pasnnuna HPEACTaBMTEHEIﬁ ABYAOJIbHbIX
N OAHO4O0JIbHbIX

Mpu3Haku Knacc [1ByponbHbie Knacc OgHoponbHble
3apogabli Cemsigonu obbiyHo aBe | Cemsgona obblUHO
OfHa

KopHeBaa | O6bluHO cTepKHEBas O6blUHO MOUKOBaTas

cuctema

MunsHeHHana | [peBecHble, KycTapHu- | B ocHOBHOM TpaBbl (3a

dopma KOBbIe NN TPaBAHU- NCKOYEHVEM NaibM
CTble pacTeHnA 1 araB)

Crebenb YeTKo BblparkeHbl Kopa | Kopa n cepaueBuHa
N cepAueBrHa, UMeeT- | He ACHO BblpakeHbl,
CA Kambui Kambuii oTcyTCTBYET

JInctba MpocTbie nnn cnox- Bcerpa npocTble, yacTto
Hble, 06bIYHO YepeLl- cvMpAumne unuy Bnara-
KoBble. nnkosaHune nuHble. MKunkosaHue
nepncroe Nnu nanb- napannenbHoe nnu
yatoe Zyrosoe

LiBeTok Yuncno uneHoB LBeTKa Yumcno uneHoB LBeTKa

B OCHOBHOM KpaTHO 5
wnn 4

B OCHOBHOM KpaTHO 3
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3KCI1peCC-n0MOI.IIHIIIK

OcCHOBHbIe TVNbl N10J0B

HasBaHue
OCO6EHHOCTU CTPOEHNsA Mpumepnbl
nnopga

3epHoBKa | KOXUCTbIN OKONOMNOAHUK Osec, puc,
CpacTaeTca C CEMEeHEM noipen

CemsAHKa KOXXMCTbIN OKONOMNOAHUK [MoaconHeuyHnk
He cpacTaeTca C ceMeHeM

Opex OKononnogHUK AepeBAHUCTDIN [y6, opelwHnK

Kpbinatka | CeMAHKM 1 OpeLUKn C KpbinoBua- | KneH, aceHsb,
HbIM BbIPOCTOM Gepesa

bo6 Mnop 13 fBYX CTBOPOK, K KOTO- [opox, 606bl
pbIM NPUKPENNAITCA CEMEHA

Crpyuok Mnopa n3 gByx cTBOPOK C nepero- | lNactywba cym-

N CTPYYO- | pPOAKOI, CEMeHa NPUKPENEHbI Ka, KanycTta

yek K neperopogke

Kopobouka | KybbilkoobpasHbii niog, Mak, 6eneHa,
OTKPbIBAOLWUNCA KPbILLEYKON reosanka
VN OTBEPCTUAMN

KocTtanka |[l1nof ¢ COYHOM MAKOTbIO BuwHA, nepcuk,
N OApPEBECHEBLUMM BHYTPEHHUM | MUHAANb
C/loemM OKONoMIoAHNKa —
KOCTOYKOM

Aropa MHOrocemAHHbIN N04 C MAKO- CmopopuiHa,
Tbt0, MOKPbLITOM TOHKOW KOXULEeN |TomaT

A6noko CemeHa nex<aTt B nnieHYaTbix Cyxumx | ABa, rpyLua,
Kamepax A6noHA

TbIKBMHA CemeHa nexart B couHon makotn | Orypeu, ap6ys,
NoAa, HapPYXXHbIN CIION OKOJO- Kabauku
NIOAHUKA AepPeBAHNCTLIN

Momepa- | MHororHesgHbl ArofonofobHbIv | ANenbCuH, n-

Hey, naof, 3K30KOPHUIN KOTOPOro MOH, MaHZaPVIH,

APKO OKpaLLeH 1 cofepXut 3oup-
Hble Macna

rpenndpyrT,
nanmm
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JKcnpecc-nNoOMOLHNK

Cxema »KN3HEeHHOro LKJa BbICLUMX paCTEHI/II‘/‘I

Y

B3pocnoe pacteHue (2n)

Y

3urota (2n) Cnopodut Cnopatruu (2n)
OnnopoteBopeHue CnopoobpasosaHue
|
Cnepmarto3ong, .
crepmmii (n) AnyekneTka (n) Cnopbi (n)

A

X

AHTepuguni (n)

ApxeroHui (n)

A

*

Fametodur (n)

B3pocnoe pacteHue (n)

OcCHOBHbIe NMPWU3HaKN TUNOB ﬂpOCTeI‘I'II.I.II/IX

Twun, OpraHo-
Pa3smHo- Mpepcra-
Konmnuecrt- nabl ABU- Anpo
KeHue BUTENN
BO BUAOB KeHma
Ameba npo-
CapKoxry- y
Tel, popa-
TUKOBbIE bec- JloxHO-
MUHMbEpPBI,
(okono nosnoe, HOXKWU, OpgHo
NyYeBUKHU,
25 TbIC. NOSIOBOE | KIyTUKMN
TPMNaHOCo-
BWOOB)
Ma
Annkom- Mansapun-
Het vnu .
nneKcol MonoBoe OgHo HbI Nnas-
KIYTUK o
4800 BngoB Moaun
Ba (Bere-
MNonosoe flea (
NHby3opun TaTuBHOe | IHdy30pua-
(koHDBlO- | PecHMYKM
7500 Bugos M reHepa- | Tydenbka
rayus)
TUBHOE)
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3KCI1peCC-n0MOI.IIHIIIK

CpaBHIIITen bHaA XapaKTepucTtuka otpagos

pakoo6pasHbIX

OTpa
PAA, Mpepcra-
Konunue- XapakTepHble npu3HaKu
BUTENN
CTBO BUAOB
Teno pacuneHeHO Ha rofoBoOrpyfb,
BecnoHo- rpyab 1 GPIOLLKO, HA FOMOBOTPYAM
rve, cebie | umeetca 1 rnasokK u 6 nap KoHeu- Lnknon
1800 HOCTeW, ANA nnaBaHuA Cny»ar
LANNHHbIE aHTEHHYNbI
Pak
Teno pacuneHeHO Ha ronoBorpyab cuHO
N CErMEHTMPOBAHHOE BPIOLWIKO (y P !
fecamuro- KpaboB He BbipaxkeHo), 5 nap xo kpab-
rve, 8 500 P P ! P nanbmo-
OWIbHbIX HOT, NepBas 13 KOTOPbIX .
BblIl1 BOP,
00bIYHO 3aKaHUMBAETCSA KIELIHAMUN
KpeBeTKa
Bbonblada yacTb Tena NpuKpbITa
ro/IOBOrPYAHbIM LMTOM, FPyAHble
JlnctoHo- bY, o Py,
fve. 400 HOXKW IMCTOBUAHON GopMbl (y HadHun
’ pabHUM Ansa nepenBuXKeHUsA Cy-
»aT KpyMHble aHTEeHHb!)
Teno cnnoLeHo B CNMHHO-6pioLW-
PABHOHO HOM HanpaBfieHUU, 4eNNTCA Ha Mokpuua,
fve. 4500 rofioBy, rpyab 1 6pIOLLIKO, FPyfHble BOAAHON
’ HOXKM XO[WIbHble, BPIOLLHbIE Bbl- OC/INK
MOMHAIOT AbIXaTenbHYto GYHKLMIO
Teno cHabeHO N3BECTKOBbIM Mopckue
YcoHorue,
CBbILE naHumnpem, yCoOBUIHbIE TpyAHble xenyau,
1000 HOXKWM 00pasyioT rycTyto ceTb, 0be- | Mopckue
cneunBaloLLyto MUTaHWe 1 AblXxaHune YTOUKM
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CpaBHvrreanan XapaKTepucTnka otpagos

nayK006pa3|-|b|x
Otpaa, MNpepcTtaBu-
KONN4ecTBo XapakTepHble NprU3HaKn Tenm
BUAOB
Maykw, cBbl- | Teno genuTca Ha ronoBOrpyab [lomoBown nayk,
we 27 TbiC. 1 BGPIOLIKO, C NEPETAXKKON MEXAY | MayK-KpecTo-
HUMW; XennLepbl KPIOYKOBUA- BUWIK, TapaHTyn,
Hble, C MPOTOKaMM AJOBUTbIX nayk-cepe-
Xenes, negnnanbrbl KOPOTKME; 6pAHKa
8 NpOoCTbIX rNa3KoB; 4 napbl Xo-
OVNbHbIX KOHEYHOCTEW; OpraHbl
AbIXaHUA — Nerkme n Tpaxewn;
Ha HUXKHEI CTOPOHe BptoLKa —
nayTuHHble 6opoAaBKM
CeHokocupl, | Teno pacuneHeHo Ha rosioBo- CeHokocel,
2500 rpyab 1 6pIOLLKO, MepeTaxKa 0ObIKHOBEH-
OTCYTCTBYET; Xenumuepbl KNewwHe- | Hbli
BWAHbIE; HOTW Nla3aTesibHble
CkopnuoHbl, | Teno pacuneHeHo Ha rosoBo- MecTpbint ckop-
600 rpyZb 1 YneHncToe 6poLWKo NMWOH
C ANOBUTOWM UTTION HA KOHLE;
Xenmuepbl KelHeBUaHble,
neaunanbnbl XBaTaTesbHble,
C KPYMNHbIMU KNELHAMM; AblXa-
Hue neroyHoe
Akapudopm- | Tesio unm ero YacTb C/INTHbIE, YecoTouHbIn
Hble Knewy, | AbIXaHne KOXKHOe UIv TpaxenHoe | 3yAeHb, BONO-
15 TbIC. CAHble Knewu,
nayTUHHbIN
Knewy
MNapasuTn- Bce yactn Tena cnutol B cnnow- | TaexHbIN
bopMHble HOW NaHLMpPb, y HEKOTOPbIX Knelwy, cobauymi
Knewu, poToBOW annapat obpasyeT «ro- | Knewy
10 TbIC. JIOBKY» 1 COCTOMUT U3 PeXyLUMX

Xenuuep v negunanbn, bnaro-
[aps KOTOPbIM OH NMPOKYCbIBAaeT
KOXY
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CpaBereanaﬂ XapaKTepunucTka oTpAaaoB HaCeKoOMbIX

OTpAagbl,
Mpepacra-
KOnnyecTBo XapaKTepHble npu3HaKu
BUROB BUTENN
Hacekomble C HenonHbIM NpeBpaLleHnem
Bww, okono | Kpbinba pegyumnpoBaHbl; poTo- Yenoseye-
150 BOW annapart KoJoLle-coCcyLWwunin; | ckas BOLWb
HOMY UennaAoLwWwmnecs; napasnTbl (ronoBHas
yenoBekKa 1 *KMBOTHbIX 1 nnaTaHas)
MonyxecT- [lBe napbl KpblbeB (Nepea- MocTennb-
KOKpblfble, HVe — NonyHaaKpbUIbA, HbI KI10M,
mnun Kno- 3afjHMe — nepenoHyaTble), C1o- | nouenym-
nbl, Gonee XeHbl B MOKOE Ha CMHEe MNOCKO; | HbI KoM,
30 ThiC. pOTOBOW annapar KostoLe-co- BOAOMEPKH,
cywun BpefHas ve-
penawka
Mpamokpbl- | [1Be napbl KpblibeB (nepen- O6bIKHO-
nble, bonee HVe — HagKpbUibA C MPAMbIM BEHHbIN
20 TbIC. XUKOBaHMeM, 3agHe — Be- KY3HeuUunK,
€pHble NepenoHyaTble KpblibA); | LOMOBOW
pOTOBOW annapart rpbi3yLmii; 3a- | CBEPUOK,
OHMe HOMM YacTo npbiraTefibHble | capaHya
Crpekosbl, [lBe napbl ceTyaTbiX KPbI/IbeB, Kopombic-
0Kk0s10 4 500 | Teno 06bIYHO BbITAHYTOE, FO- 110, NIOTKa,
N10Ba NOABWXKHaA, rna3a OYeHb KpacoTka
KpYMHble; pOTOBOW annapar
rpbi3yLmn
TapakaHo- [lBe napbl Kpbinbes (nepea- YepHbin
Bble, 2 500 HAA — KOXWUCTble HagKpblibs, TapakaH,
3afHMe — BeepHble nepe- pbiKNN
MoOH4aTble); POTOBON annapat TapakaH,
rpbI3ywmni; AnLa oTKknaabiBaeT VAN npycak

B 060osI04Ke
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OkoHyaHUe mabiulybL

OtpAbl, MNpepacra-
KONM4yecTBo XapaKTtepHble npu3sHaku
B10B BUTENUN
Hacekomble ¢ NonHbIM NpeBpaLleHrem
bnoxun, oko- | Kpbinba pegyunpoBaHbl; KOHey- | Yenoseue-
no 1 TbIC. HOCTY XOPOLUO Pa3BUTbI, OCO- cKas 6510xa
6eHHO 3afiHVe (NpbiraTesibHble);
pOTOBOW annapaT KontoLe-co-
cywmm
[BYyKpbI- OpHa napa ceTyaTbiX KPbINbeB, Komap
nble, OKONO | BTOpasi Mpeobpa3oBaHa B XKyX- ManAapuin-
80 TbIC. »KanbLa; poToBOW annapar HbI, MyXxa
KOMIOLW NI AN INXKY LI KOMHATHasA,
KYXrKano
MecTkokpbl- | [1Be napbl Kpbinbes (nepBad — Kyxenuua-
nble, nnn XKecTKre HafKpbinba 6e3 Xunnok, | Kapabyc,
XKYKW, OKONO | BTOpasa — nepenoHyaTble); Konopag-
250 ThIC. pOTOBOW annapar rpbi3yLnin CKUI KYK
MNepenon- [1Be napbl ceTuaTbIX KpblibeB MepoHoc-
YyaTOKpbl- (3agHMe MeHbLUe NepeaHunXx); HaA nuena,
nble, 6onee pOTOBOW annapat rpbi3yLyi 0ObIKHOBEH-
300 TbIC. VAN TPbI3yLLe-NnXKyLWniA; BTOPOW | HaA 0ca, pbl-
N TPETWI CErMeHTbI MOryT 06- KU necHon
pa3oBbIBaTb CTEOENEK; Ha KOHLe | MypaBel
Tena MOXeT NMeTbCA Xano unu
AnLeKnag
YewyeKkpbl- | [1Be napbl KpbiibeB, MOKPbITbIX KanyctHan
nble, nnn YeluyrKamu; pOTOBOW annapat 6ensHka,
6a60ouKu, cocywwmm (y IMYMHOK — ryce- nnataHas
0KOJo HUL, — rpbI3yLLNiA) MOJIb, Ma-
140 TbIC. XaoH

338




3KCI1peCC-n0MOI.IIHIIIK

CpaBHvrreanaﬂ XapaKTepucTnka cucrematTnyecknx

rpynn KOCTHbIX pbi6

Cuctematu- XapakTepHble npu3sHaKkun MpepcTa-
yecKas rpynna, BUTeNU
KONMYecTBo
BUAOB
Mogknacc Jlyuenepble
OTtpag Ocetpo- | XpALeBON cKeneT coxpaHaeT- | Pycckui
obpasHble, 25 CA BCIO XM3Hb, Ha NepegHeM oceTp,
KOHLie Tena — BbITAHYTOe 6enyra,
pbINIO; KOXa ronas uim ¢ He- ceBptora,
CKONbKUMY pAfaMu KOCTHbIX | cTepnafb
NNacTUHOK — »KY4YKOB
HapoTpsag KoctrcTble pbibbl
OT1psag Kapno- MNpecHoBOAHbIE OTKPLITO- Kapn,
0ob6pa3Hble, 66 ny3blpHble pbiObl, pa3Ho- BOONa,
ob6pasHble No BHELIHEMY BU- newy, iMHb,
Ay, MATaHWUIO U PA3MHOXKEHNIO | Kapachb,
Toncrono-
6UK
Otpsp Noco- OTKpbITONY3bIPHbIE PbI- Kerta,
ceobpasHble, 6bl C Pa3BUTHIM XXMPOBbIM rop0ylua,
okono 400 NAaBHUKOM Y BblpaKeHHON cemra
60KOBOW NHMEN
OT1pag OkyHe- Mopckue n npecHoBogHbIe OKyHb,
0ob6pasHble, 3aKpbITOMNy3blpHble PbIGbI cypak,
OKOJ10 6 ThIC. C OCTPbIMY LIMNOBUAHBIMY Ny- | CKyMOpuUA
yamu NnaBHUKOB. bploLwHble 06bIKHO-
NnaBHWKM 06bIYHO pacnono- BEHHas,
»KeHbl Nog rpyAHbIMY, @ MHO- TyHel,

roa n snepegn nx
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OxoHyaHUe mabiulybL

Cucrtematu- XapakTepHble Npu3HaKn Mpepacra-
yeckas rpynna, BUTENMN
KONN4ecTBO
BUAOB

OT1psag Cenb- Mopckune oTkpbiTony3bipHble | Cenbab

neobpasHble, pbiObI C TeNom 6onee unn me- | aTnaHTU-

okono 300 Hee oKpyrnon ¢popmbl 1 cnabo | yeckas,
OKOCTEHEBLUUM YepPENnom. mBacu,
BokoBaa NMHWUA He BblpaXeHa, | capAmnHa
yeluyA nerko crnagaet eBponemn-

CKas

OT1pag Lyko- XuLHble pblObl OTKPbLITOMNY- Lyka

obpasHble, 10 3blpHble C CUJIbHO BbITAHYTbI- | OBbIKHO-
MU YENOCTAMN, BOOPY>KEHHbI- | BEHHasA
MU OCTPbIMM 3y6amu

Moaknacc Jlonactenepble pbiObl

HagotpAag [Bo- | bonbluas yacTb ckeneta no- Heouepa-

AkoAbllwalyme YKU3HEHHO OCTaeTcA XpsLle- Tog, Npo-

pbi6bl, 6 BOWi, XOPOLLO pa3BuUTa MyCcKy- | TOMNTEpPYC,
naTtypa nnaBHUKOB. OpraHbl nenngocu-
AbIXaHUs — Nerkre 1 >kabpbl peH

Hagotpag Teno NOKpbITO Yelwyamm Jlatnme-

Kuctenepeoie B BMAE KOCTHbIX NMAaCTUHOK, pua

pbi6bI, 1 XOpOLO pa3BuTa MyCKyna-

Typa NapHbIX NJIaBHNKOB.
OpraHbl AbIxaHua — >abpbl,
O[lHaKO eCTb 3ansbiBLLee
XKNPOM fierkoe

340




3KCI1peCC-n0MOI.IIHIIIK

CpaBHIIITen bHaA XapaKTepucTtuka otpagos

3€@MHOBOAHDbIX

OTpAag, XapakTepHble npu3HaKkun MpepacTa-
Konunye- BUTENUN
CcTBO
BUAOB
XBocTa- Teno yannHeHHoOe, XBOCT XOPOLLO TpwTtoH
Tble, pPa3BuUT, KOHEYHOCTU KOPOTKME, rpebeH-
OKoJo NPYMEepPHO OQNHAKOBOW ASINHbI; yaTbin,
350 OopraHbl AblXxaHWA — fIerKne 1 Koxa; | aMbucToma,
OMNOAOTBOPEHME HAPYXHOe, pas- canamas-
BUTME HenpAmoe Apa ncno-
NIHCKaA
bec- Tynosule KOPOTKOe, LWeA He Bbipa- | Jlarywka
XBOCTble, | »KeHa, 3afHue npbiraTeNibHble HOTN | 03epHas,
0KOJo B 2-3 pa3a AJINHHee nepeHuX. *aba obbIk-
3500 Pebep 0ObI4HO HET; XBOCT UMeeTCs HOBEHHa#,
TOJ/IbKO Ha NMYMHOYHOWN CTaguy, KBaKLLa
XBOCTOBble MO3BOHKM CPacTaloTCA
B € ANHYI0 KOCTb
be3sHorue, | Teno yepBeobpasHom GopMbl, KO- Yepssara
0OKOJo HEYHOCTEN HeT, YMNCI10 MO3BOHKOB Konbyaras
170 pocturaet 200-300. OpraHbl YUyBCTB | 1 pblbO-
pa3BuTbI Clabo 3men uen-
JIOHCKINN

341




JKcnpecc-nNoOMOLHNK

CpaBHvrreanan XapaKTepucTnka otpagos

npecmbiKalownxca
OTtpsaga, XapaKTepHble Npu3HaKku MNpepacra-
ymcno BUTENN
BUAOB
Yewynua- Teno NoKpbITO pOroBon yeluyen, Awepnua
Tble, OKOMIO | KOHEYHOCTU nATunanble (y 3mei Xnsopops-
6500 OTCYTCTBYIOT), 3yObl Menkue (y Ago- | wwas, xento-
BUTbIX 3Mel UMeeTCA napa Kpyn- ny3suK,
HbIX AAOBUTbIX 3yOOB C NPOTOKaMU | Y OObIK-
ALOBUTBIX Xene3); rpyanHa 1 oba HOBEHHbIN,
NErkux MMeIOTCA TONbKO Y AlepuL, | aHaKOHA3,
ragtoka
cTenHas
Yepenaxuy, Teno NoKpbITO KOCTHO-POrOBbIM Yepenaxa
230 naHuMpem, ABe Napbl KOHEYHOCTEN | eBpO-
(MHorpa npeobpaszoBaHbl B 1acTbl), | Meickas
YesIloCTU CHABXKeHbI POroBbIMU 60n0THasA,
yexnamm C pexyLLmM Kpaem yepenaxa
cpefn3emMHo-
MopcCKasn
Kpokogu- Teno NOKpbITO KPyNHbIMU POro- Annuratopbl
nbl, 23 BbIMY WMTKaMK, ABE Napbl KO- KNTaNCKNi
HeYyHocTel (Ha 3aAHNX UMeeTCA 1N MUCCn-
nnaBaTenbHasA NepernoHkKa), 3y6ol CUNCKUNA,
OAiHOTUMHbIE, KOHNYECKOW GOpPMbI; | Kpokoaun
B cepfLie NoyTu NnosiHasa nepero- HUNbCKNN

pogkKa
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OPTAHU3M YENTOBEKA
M ETo 3JOPOBbE

TkaHn

Trkanp IpencTaBasgeT cO00 COBOKYIIHOCTh KJIETOK
U MEXXKJIETOUHOT'O BEI[eCTBa, 00hbeJUHEHHBIX OOII[HO-
CTHIO CTPOEHUS U IIPOUCXOKIEHUS, 4 TaKiKe BBIMOJI-
HSAEeMBIMU (PYHKIIUAMU.

Y uesloBeKa U KUBOTHBIX BBIAEJIAIOT UETHIPE OC-
HOBHBIX THUNA TKAHEH: INUMEeAUANbHYI0, MbLULEYHYIO,
HepPB8HYI0 U COCOUHUMEeNbHYIO.

JduureanajbHad TKaHb, WU anumeauil (puc. 143),
TMOKPBIBAET TEJIO, BLICTUJIAET BCE IIOJIOCTA BHYTPEHHUX
OpraHoB u o0OpasyeT pasinuy-
Hble :Kese3bl. OHA BBIOJIHSA-
eT BaIlUTHYIO, IbIXaTeJbHYIO,
BCACBLIBAIOIIYIO, BBIAEJIUTEb-
HYI0, CEeKPeTOPHYI0 U Ipyrue
dyurnuu. KaeTku smuTenu-
aJIbHON TKAHU TJIOTHO IIPUJIe-
raloT APYT K APYry, MEKKJETOUHOr0 BeIllecTBa B Hel
HEMHOTO WJIX HET COBCEM, U ee 00s3aTeJIbHO ITOACTHU-
JaeT CoeNUHUTEIbHAs TKaHb.

IIo pacmoJioKeHUI0 U BBIMOJHIEMBIM (GYHKIIUAM
SIUTEJUU OeJAT Ha KeJe3UCTble W ITOBEPXHOCTHLIE.
Jenesucmvle anumenuu SBISAIOTCS OCHOBOII Kejes
BHYTPEHHEl 1M BHENIHEell CeKpelnuyn, HAaIpUMep CJes-
HBIX, CJIOHHBIX, ITUTOBUAHON u Ap. OHU CIOCOOHEBI
BbIpabaThIBaTh pPasHOOOpasHbie MPOAYKTHI — CeKpe-
THl, HAIIPUMEP CJEe3HYI0 KHUIKOCThb, IHUIIEBAPUTEb-
HbIe (hepPMEeHThI U TOPMOHBI.

Puc. 143. duurenni
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E,El opraHIlIBM yeJioBeKa 1 ero sgoposbe

ITosepxHocmHuble snumesult MO KOJUUECTBY CJIO-
€B KJIETOK IIOAPAa3JesIAIT Ha OJHOCJIOMHBIE M MHOTO-
cJIoMHEbIe, a o (hopMe KJIETOK — Ha IJIOCKHe, KyOuue-
CKHe, IpU3MaTUUYeCKre, PeCHUTUYATBIE U T. [I.

CoepunurenbHass TKAaHb 3al0JHSET BCe IIPpOMe-
JKYTKU MeXKIy OpraHaMu U APYyTrMMU TKaHAMU U CO-
crasisier 6osee 50 % wmaccel Tena uesoBeka. Oriau-
YNTEJBLHLIMU OCOOEHHOCTSIMHU €€ CTPOCHUSA SBJIAETCA
Hajguure OOJIBIIIOTO KOJUYECTBA MEKKJIETOUHOI'O Be-
I[ecTBa UM B3HAUYUTEJHbHOE pPasHooOpasue KJIETOUHBIX
2JIeMeHTOB. MEeXXKJIeTOUHOE BeIeCTBO COeNUHUTEJIb-
HOM TKAHU COCTOUT M3 KOJJIAT€HOBBIX M 3JIACTHYE-
CKUX OEJIKOBBIX BOJIOKOH, a TakKKe aMOp(HOro Be-
IIfecTBa. STOT THUII TKAaHMW BBIIIOJHAET B OPraHU3MeE
IATATEeIbHYIO, TPAHCIIOPTHYIO, 3all[UTHYIO, OIOPHYIO,
IJIACTUYECKYIO M CTPYKTYpPOoOOpa30BaTeJbHYIO (DYHK-
IIUn.

CoeMHUTEILHYIO TKAHDL JEJIAT HA COOCTBEHHO CO-
eqIUnHNTeJIbHbIe TKaHHNW, CKeJIETHbIe 1N IINUTaTeJIbHbIe,
nin Tpodudeckue (KPoBb 1 JUMOPY).

K coOcTBeHHO COeSUMHUTEJIBHBLIM TKAHAM OTHOCHAT
ILJIOTHBIE BOJOKHUCTBIE TKAHU CYXOMKUJINN U CBA30K,
BOJIOKHHCTYIO COEJUHUTEJbHYIO TKaHb, a TaKKe pe-
TUKYJIAPHYIO M JKUPOBYIO TKaHW. B DPBIXJON BOJOK-
HUCTOII COeTUHUTEJIbHON TKaHU mpeobJazaerT aMopd-
HOe BeIleCTBO, OHA COIIPOBOJKIAET COCYHbI, 00pasyer
IepMy UM HEKOTOphbIe OpraHbl. PeTHKYJSIpHAd TKAHb
o0pasyeT CBOeOOPAa3HYIO CETKY M3 BOJOKOH M OTPOCT-
YaThIX KJIETOK B KPAaCHOM KOCTHOM MO3re, CeJIe3eH-
Ke, quMm@paTudecKux yajax u ap. OHa urpaer BasKHYIO
poJib B mpollecce KpoBeTBopeHusa. JKuposas TKaHb
00pa30BaHAa KUPOBBIMHU KJIETKAMMN M COCTABJIAET IIOJ-
KOMKHYIO KHPOBYIO KJIETUATKY M IPOCIONKHN MEXKIY
BHYTPEHHUMU OpPraHaAMU.
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CkeJjleTHBIE COEQUHHUTENLHLIE TKAHU IIpeJCcTaBJie-
HBI KOCTHOM u XxpsieBoii. IlepBoii m3 HuX o00paso-
BaHBI KOCTH CKeJileTa M TKaHU 3yba. MeKKJeTouHoe
BeII[eCTBO KOCTHOM TKaHu comep:kut no 70 % wmwune-
PaILHBIX coJeil, ocobeHHO (ocdara Kaablusd, IIPHU-
JIaoIero e IPOYHOCTb, OK0JI0 20 % BOABI M OEJIKU.
KieTkn »sToii TKamM — OCTEOIIUTHI — 3aMypPOBAHEBI
B ILTACTHHKAX MEXKKJIETOUHOTO BeIeCTBA 1 COeMMHSI-
IOTCA OAPYT C APYTOM OTPOCTKAMMU.

XpsdiieBass TKaHb COeIUHAET KOCTH CKejieTa, oopa-
3yeT CyCTaBHBIE IOBEPXHOCTH, (POPMUPYET ALIXATE]b-
Hble IIyTH, VIIHYIO PAKOBUHY, KPbLIbA HOcA U T. 1. Ee
MEKKJIETOUHOE BEeII[eCTBO CUJILHO OBOJHEHO, B HEM IIpe-
00J1aaoT KoJLIareHoBhIe BOJIOKHA. OCHOBHBIMU KJIET-
KaMM XPAIIEeBON TKAaHU SABIAIOTCA XOHIAPOIIUTHI, OHH
PacIIOJIOKeHbI TPYIIIIaMI B MEKKJIETOUHOM BeIlleCTBE.

MpeIieydass TKAHb — THUII TKAHU, OTJIAYNTEIbHEI-
MHI OCOOEHHOCTAMI KOTOPOM SABJIsSETCA BO30YAUMOCTD
M COKPATUMOCTb.

CoxpallleHre MBIIIIEUHON TKaH! O0yCJIOBJIEHO B3a-
HMOJEHMCTBEM AKTHUHOBBIX M MHO3WHOBBIX MHUKPO-
HUTei. JJIeMeHTbl MBIIIEUHONH TKAHU OOBIYHO MMEIOT
BBITAHYTYIO (opmy. OHHM o00ecmeuwBAIOT IBUKEHUE
opraHm3Ma UejioBeKa 1 COKpAaIlleHlle CTEHOK BHYTPEeH-
HUX OPraHOB M NPUHHMAKIOT yYacThe B OCYII[eCTBJIe-
HUYM HEKOTOPBIX BAXKHEHMINNX (QYHKIUN JKU3HeIesd-
TeJbHOCTH. MBIIIeUHbIe TKAHM OPraHM3Ma OejIsAT Ha
rIagKue U IIoIepedyHomoJiocaTkie. K ImomepeuHoIroio-
CaAThIM OTHOCSAT CKEJIETHYIO U CEePAEeUHYIO MLIIIIeUHbIe
TKaHu. MlcuepuyeHHOCTh HOIIEPEeYHOIIOIOCATON MBIIIIEY-
HOU TKaH! 00yCJIOBJIEHA HAJOKEHIEeM UePeayIOM[IXCs
AKTUHOBBIX M MUO3MHOBBIX MHUKDPOHUTEIA.

EnuuaunaMu CTPOEHUS NONepeyuHOnosocamoil ckKe-
JLeMHOU MbLULEYHOU MKAHU ABIAIOTCA MHOTOAIEPHbBIE

351

25



E,El OpraulnsM yeJioBeKa 1 ero sgoposbe

MBIIIIEUHLIE BOJIOKHA € XapaKTepHOW MCUepUeHHO-
CTBbIO. ITOM TKAHBIO 00PAa30BaHBI CKeJIeTHLIE I MUMU-
YyeCKH’e MBIIIIbI, MBIIIIBI PTa, A3bIKA, TOPTAaHU, BEPX-
Hel yacTu OulneBoja u nuadparma.

Ilonepeunononocamas  cepleiHas  MblUledHAs
MKAHb COCTOUT U3 MCUEPUEHHBIX MBIIIEUHBLIX KJIe-
TOK — KapluoMuoyumog8 — ¢ OSHUM-ABYMSA dAmpa-
mu (puc. 144). Bmaromaps
0COOBIM  KJIETOUHBIM KOH-
TaKTaM OHa cIoco0HAa COoKpa-
marbea ogHoBpemMenHo. Cep-
IeuyHas MbIlIeyHasd TKaHb
o0pasyeT cpeaHuii CJI0ii CTeH-

Puc. 144. Cepgeunas KU cepalia — MUOKapnI.

[IoTIepevHOIIoI0caTasd KieTku rimagkoil MulIieu-

MPIICTHAT THAD HOW TKaHU — MUOUUMbL —
UMEIOT BepeTeHOBUIHYI0 (OpMy U OLHO SAIPO
(puc. 145). OToT BUA TKAHU 3ajleTaeT B CTEHKAX BHYT-
PEHHUX MBIIIIEYHBbIX OPTaHOB, TaKUX KaK IIUIIEeBO/I,
JKeJIYIOK, MOUEBOI Iy3bIphb, apTePUU U IP.

Hepsunas mkaxb obecmeuwBaeT WHTErparuio ua-
cTell opraHM3Ma B eIUHOe Ilejioe, PeryjaAnuio U Ko-
OpAUHAIINIO WX [OesATeIbHOCTU, B3aUMOJAEHCTBUE Op-
raHm3Ma C OKPYJKalolllel cpenoii, a y YeJOBEeKa —
ele W MBIIILJIeHe, co3HaHue U pedb. OCHOBHBIMU
CBOMCTBaAMHU HEPBHOM TKaHU
SABJIAIOTCS BO30YIMMOCTD U IIPO
BOAUMOCTh. KieTKu HepB-
HOM TKAHU IIJIOTHO IIPHUJIera-
0T APYT K Apyry. OCHOBHBIM
BUJOM KJIETOK HEPBHOII TKa-
HU ABJAIOTCA HEHPOHBI, CIIO-

Puc. 145. T'nagkas
MBIIIIeUHasd TKaHb co0OHBIE K BO36yDK,ZIeHI/IIO (06-
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pasoBaHMWI0 HEPBHBIX MMIYJIbCOB) M €TI0 ITPOBEIEHUIO
(puc. 146).

Heiiponvt cocToAT M3 Tejla U OTPOCTKOB. OTpocT-
KU, II0 KOTOPBIM HEPBHBLIA MMNOYJILC IIPUXOAUT B HeI-
pOH, Ha3bIBAIOTCA deHOpumamu, a Iepemalolue ero
IPYTUM KJETKaM — AKCOHAMU. .

Ilepemaua mHpOPMALINY B BUAE o) O
HEPBHOTO HMITyJIbCA OT OJHOTO

o D= @
HelipoHA K APYroMy WM Ha ApY- NCO-
rme KJIeTKH IIPOMCXOAMUT depes : <4 >
0COOBIH BHJ KJIETOYHBIX KOH-

TaKTOB — IMEeJeBUAHBIE CUHAN-

cor (pue. 147). Iepeparommit 4
WMITYJIbC HEWPOH BBIJEJIAET IIy-
TeM BSK30IIUTO3a CIEeNUaJIbHOTO
BeliecTBa — Meduamopa, Ko-
TOPO€ BOCIPUHUMAETCS CJeny-
IOIel KJEeTKOW 1 BBI3SBIBAET ee
peaknuioo (Bo30Oy:kaeHue uam TopMmoikeHue). Coor-
BETCTBEHHO B 3aBUCHUMOCTHU OT XapaKTepa AehCTBUA
CUHAICHI AeJAT Ha BO30y:KgamIue u Topmosubie. He-
KOTOpbIe HEpPBHBIE KJIETKU CIIOCOOHBI BBIIEIATH TOP-
MOHBI B KPOBOTOK.

IIuranme, 3ammrTa m MBOJNANUA HEHUPOHOB APYT
OT Ipyra ABJIAIOTCA QYHKIUAMU KJETOK HeUpozaulU,
KoTopas 3aIloJHAET BCe IIpoMe-
KYTKU MeXXIy HelipoHaMu.

Hepsuaa Tkanp ABiseTca oc-
HOBHBIM CTPYKTYPHO-(OYHKITHO-
HaJbHBIM dJEMEHTOM HePBHOU
cucTeMBbI, o00pasyeT TOJIOBHOU
¥ CIIUHHOM MOS3T, a TaK)Ke HePBbI :
1 HEePBHBIE Y3JIBI. Puc. 147. Cunamc

Puc. 146. Heiipon
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E,El opraHIlIBM yeJioBeKa 1 ero sgoposbe

OI'IOPHO-ABI/I raTeJsibHaA cucTemMa

OnopHo-ABHUTATEJbHAA CHICTeMa 00ecIieurBaeT OIIo-
Py Tesa O 3eMJII0, HMOAAep:KaHMe ero (popMbI M IIepe-
MellleHre B IIPOCTPAHCTBE, 3allUINAeT BHYTPEHHUE
Opradbl, a TAK’Ke BBIIOJIHJET KPOBETBOPHYIO U Tep-
MOPEryJATOPHYI0 (YHKIMK ¥ IPUHUMAET yUYaCTHe
B mmpoleccax ooMena BeriecTB. OHa JeInTCA Ha aKTUB-
HYIO (CKeJIeT 1 er0 COeIMHEeHNA) U MaCCUBHYIO (MBIIII-
IIbI) YACTH.

XUMHUYECKHH COCTaB, CTpPOeHHe M Kiaccudukra-
uA KocTeii. B cocTaB KocTell BXOIAT HEOPTaHUUECKIIE
U OpraHMUYecKMe BelllecTBa. Heopranmdueckie Belle-
CTBa KOCTeili B OCHOBHOM IIpeJICTaBJeHbI BOMOH (OKO-
a0 20%) ¥ coMAMU KaJIbIUd, MPULAIONIAME KOCTIM
IPOYHOCTDL, a OPraHMYecKle BeIlllecTBa KOCTeH — 3TO
B OOJIBIIIMHCTBE CBOEeM OejIKM, oOecIieumBaloIlne HX
DJIaCTUYHOCTD.

Boapmnias yacTh KOCTHOI TKaHU OpPraHuM3Ma dYeJio-
BeKa OpraHM30BaHa B KOCTHBIE MJIACTUHKM, COCTOAIITIE
U3 KJETOK-OCTEOIIMTOB M KOCTHOTO MEYKKJIETOUHOTO
BeIIleCTBa, COAEPIKAaIlero M3BEeCTKOBBIE 00pPa30BaHUS
u OeakoBble BoJIOKHA. OCHOBHOW egUHHIIEH CTpoe-
HUS KOCTH SBJIAETCS OCMeoH, obpasoBaHHBIT 5—20
BJIOMKEHHBLIMU IPYT B APyra MUJIMHAPUYECKUMU KOCT-
HBIMHU ILJIACTUHKAMM’. B IIEHTpe OCTEeOHA PACIIOJIOMKEH
KaHaJ ¢ IPOXOAAIINMHU B HeM cocynamu. VI3 ocTeOHOB
cocToAT OoJiee KPYHHBIE BJI€MEHTHI KOCTU — KOCTHBIE
IIepeKJIaAVHLI. B 3aBHCUMOCTH OT PACIIOJIOMKEHUS II0-
CJIeTHUX Pas3IUUaioT KOMNAKMHOe U zyduamoe Kocm-
Hble seulecmaa.

C yueToM ocoOeHHOCTeIl CTPOEHHSA KOCTU CKeJeTa
IeJsarcsa Ha TpyOuaThle, ILJIOCKHE, T'y0uaTble UM CMe-
miagabie. K IIJIOCKMM KOCTSAM OTHOCHTCS JIOIATKa,
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K ry0uaTeIM — KJIIOUMIlA, pedpa U rpyanHa, a K cMe-
MIaHHBIM — II03BOHKU. Tpyb6uaThble KOCTH XapaKTep-
HBI IJId IJIeva, IpeaIjiedbs, Oeapa U roJeHu, Ha HUX
HamboJiee yIOOHO paccMaTpPUBATH BHYTPEHHEE CTpoe-
HUEe KOCTHU.

B rTpy6uaToii KoCTH BBIZENAIOT 20J108KU, HLe-
JI0O W MecTa Ilepexofla TOJIOBOK B TeJI0 — UWlelKU
(puc. 148). Hapy:kHBIII cJI0ii KOocTH oOpasyeT KOM-
MaKTHOE BEIIecTBO, TOJOBKHW IIOJ HHUM 3allOJHEHBI
ry0uaThIM BeIeCTBOM, TOTZa KaK TeJI0 OCTAaeTCs IIO-
JBIM. Y HOBOPOKIEHHOTO pebeHKa
BCe BHYTpPEHHee ITPOCTPAHCTBO KO-
CTH 3aHUMAaeT KPACHbLI KOCMHbLU
MO032, BBIIIOJHAIOIINN KPOBETBOP-
HyI0 (QYHKIUIO, OZHAKO y B3pOC-
JIBIX JIIOOEeH OH COXPaHSAeTCS TOJIBKO
MeXIy mepeKJaIuHaMU TI'y0uaToro
BeIleCTBa, a B KOCTHOMO3TOBOU TIO-
JIOCTU B Tejle KOCTH €ero 3aMeIlaeT
Jgcenmulit Kocmuwlilt mozz. CHApPYRKU
TEJO KOCTH TOKDPBITO HAAKOCTHU-
mel, a cycTaBHBbIE IMOBEPXHOCTU TIO-
JOBOK — xpdAmioMm. [leneHre KIETOK
HAIKOCTHUIIBI 00ecreumBaeT POCT
KOCTHU B TOJIIIIUHY, TOTAA KaK pacT-
JKeHre KOCTH CBS3aHO B OCHOBHOM

Puc. 148. Crpoe-

. HUe TpyOuaToi
C XpAIeBBIME IIPOCJIOMKaMu, KO- KOCTIL:

TOpBIE COXPAHWUJINCh OT POXKIEHUA, 1 — ronoeka;
U IIePeCTPOMKON KOCTHOM TKaHU. g: g—;ilf(l)xa
B mesoM, KOCTb SBIAETCA TAKUM 4 _ ocTHOMOSIO-

’Ke OPraHOM, KaK U CepJlle, ITeYeHb Bas MOJIOCTD;

¥ TOYKM, [OITOMY OHa ofmabHo ° — ybuaroe
BeIIeCTBO;

cHa0KaeTCA KPOBbIO U MHHEPBUDPY- 6 — gommakTHOE

eTcd. BeIeCTBO
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CoeduneHus Kocmeil B 3aBUCHUMOCTH OT CTPOEHUS
¥ BBIIOJHSAEMBIX (PYHKIUN OeJAT Ha HeIOoABHMKHOE,
MMOJIYIIOABUIKHOE U IOABUKHOe. Henodsuicroe coenu-
HeHUe, UJIN W08, XapaKTepus3yer-
csd IPOYHBIM CpacTaHueM KocTeit
(koctu uepemna u Tasa). Iloaynood-
BUJiCHOe coeIWHEHNEe KOCTeH OCy-
I[ECTBJIAETCA C IIOMOIIBIO XPsAIIe-
BBIX IIPOKJIAJOK (IIO3BOHOUYHUK).
ITodsuxcnoe coeqmHEHUE, WU CY-
cmaas, 00pa3oBaHO CYCTABHBLIMU IIO-
BEPXHOCTAMU KOCTel (FOJIOBKAMM),

Puc. 149. Cycras MOKPBITBIMU XPSAIIOM, CyCTaBHO

CYMKOII M B3aIllOJIHEeHO CyCTABHOI
SKUIKOCTBIO JJIST CHUI)KEHUSA CUJIBbI TPEHUS CYCTaBHBIX
noBepxHocTel (puc. 149).

Crpoenne ckesiera. B ckesere uejioBeKa pasjamua-
IOT CKeJIeT T'OJIOBHI (Uepelr), CKeJIeT TYJIOBUINA U CKe-
JeTsl KoHeuHocTteir (puc. 150).

Yepen samuiiiaeT OT BHEITHUX BO3AEHCTBUH Tro-
JIOBHOII MO3T U OpPraHbl UYBCTB, a4 TaKiKe SBJIAETCA
OIIOPOM JINIIA, HAYAJBHBIX OT/[IEJIOB IIUIIeBAPUTEJIb-
HOII ¥ [ObIXaTeJbHOM cucTeM. B uepelle BBIAEJIAIOT
JUIEBON M MOBTOBOII oTHesnbl. JIuieBoi ormea obpa-
30BaH MApPHBIMU HOCOBBIMU, CKYJOBBIMH, CJIE3HBIMI
U BEPXHEUEJIOCTHBIMU KOCTSIMU, a TaKiKe HeIllapHOI
HUKHEUYEJIOCTHOM KOCTBhIO, KOTOpasd COUJIEeHSETCs
C BEePXHEUEeJIOCTHON IBYMA cycTaBaMu. B MO3roBoi
OTZeJ BXOIAT NapHble TeMeHHbIe U BUCOUYHBIE KOCTH,
a Tak)Ke HellapHbIe JIOOHAsS M 3aThIJIOYHAS.

CKeJteT TYJIOBUIIA COCTOUT U3 NO360HOUHUKA U 2pY0-
Holl KaemKu. II0O3BOHOUHUK CBA3LIBAET YaCTHU TeJia
MeKOy co0oli, BBIMOJHAET B3alllUTHYI0 U OIOPHYIO
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GYHKIIMU [OJId CIMHHOTO MO3Ta WM CIIMHHOMO3TOBBIX
HEPBOB, IOAAePKUBAET I'OJIOBY, CIYXKUT IJA IIPUKPe-
IJIeHUA KOHEUHOCTEH, IlepepacupeiesisaeT TAXKECTb Te-
Jla Ha HUKHME KOHEUHOCTHU, a TaKiKe 00yCJIOBJINBAET
BO3MOKHOCTh IIPAMOXOMKJIEHUA. ¥ UYeJoOBEKa I03BO-
HOUYHUK COCTOUT U3 33—34 IMO3BOHKOB.

TUnuuHBIA N0360HOK UMEET TEJIO U ATy, KOoTopasd
3aMbIKaeT II03BOHOUYHOE OTBEPCTHE, a TaKiKe OTPOCT-
Ku. COBOKYIHOCTb ITO3BOHOUHEIX OTBEPCTHUIl 00pasyeT
N0360HOYUHbLIL KAHAJL, B KOTOPOM IIPOXOIAUT CIMHHON
MO3T.

I103BOHOUYHUK JeJUTCS HA IATH OTHAEJ0B: WellHbLIL,
2pYOHOil, NOACHUYHbBLIL, KPeCmUo8blii 1 KONYUKO8bLIL.
B mreiiHom oTgesie HaCcUMTHIBAeTCS 7 IO3BOHKOB, OH
obecreunBaeT ABUKEHUE T'OJIOBHI.

Puc. 150. Ckeser yesoBeka:
1 — uepemn;
2 — IIeAHBIN OTHeJ;
3 — IJIeYeBOU IOAC;
4 — rpynHOIl oTHeN
MO3BOHOYHUKA;
— I'pygHAA KJIETKAa;
— IJIeueBas KOCTb;
JIOKTeBasi KOCTb;
— JyueBas KOCTb;
— MOACHUYHBIA OTIeJI
IIO3BOHOYHUKA}
10 — Tas30BBII mOsC;
11 — OexpeHHas KOCTb;
12 — Oonbinas GeproBas
KOCTb;
13 — masasa GepioBas
KOCTb;
14 — KOCTH CTOIIBI;
15 — KOOYmuK;
16 — xocTu KHuCTH

© 00 3O Ot
|
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B cBaA3u ¢ TeM, UTO HepPBBINI U BTOPOM ITO3BOHKU
HIeffHOTO OTAeJa — aQMmMJAAHM U dnucmpogyeii coort-
BETCTBEHHO — 00eCcIeuymBalOT IIOBOPOT T'OJIOBBI, OHU
uMerT ocoboe crpoenue. I'pyaHON oTmes oO0pas3oBaH
12 mo3BOHKaAMM, K KOTOPHIM HNPUKPENJISIOTCA IIapHbIe
pebpa. B mosicumuHOM oTxaesie 5 mMO3BOHKOB. Kpecr-
IMOBBIN OTAEJ TaK:Ke COIEPIKUT 5 CPOCIINXCS IMO3BOH-
KOB, TOI'/Jla KaK KOIIUMKOBBIA — 4+5.

I'pyornyro kaemky odopasyooT pedbpa u rpyauHa, Of-
HAKO JecATh map pebep 13 IBEeHAAIATH TeM WJIN UHBIM
00pas3oM COUJIeHAIOTCS C TPYAWHON, a IBe IIapbl 3a-
KaHYMBAIOTCS B TOJIIIEe MBIIIIL, He gocturad ee. C ox-
HOM CTOpPOHBI, TI'PyaHAA KJIETKA B3aluIllaeT OpPraHbI
TPYAHOM IIOJIOCTH, a C APYroid — JIBUIKEHHA pedep
o0ecrieuynBaOT JIETOYHYIO BEHTUJIAIIUIO W JBUKEHUE
KPOBU U JUMQBI II0 COCyaaM.

DYyHKIIUN KOHEUHOCTEeHl y uYeJoBeKa CTPOTro pas-
rpaHuYeHbl: BEPXHUE — OPraHbl TPyJa, a HIKHUE —
ONOPHI U IEPEABUIKEHUA. ITU
OCOOEHHOCTH HAKJAALIBAIOT OT-
IIeYaTOK U Ha WUX CTPOEHUE.
CkeJyieT KOHeUYHOCTEH 00paso-
BaH CKeJeTaM! BEPXHUX U HUK-
HUX KOHEYHOCTEMH.

Crenem 6epXHUX KOHEUHO-
cmeil IeJNUTCs Ha CKeJIeT CBO-
0OMHBIX BEPXHUX KOHEUHOCTEHN
W TI0SIC BEPXHUX KOHEUHOCTEH
(puc. 151). ITosic BepxHUX KO-
1 — nomarka: HEUHOCTeM, MU IIJIeYeBOI IIO-
2 — KIIOuHuIa; sfc, 0o0pasoBaH IIAPHBIMHU JIO-
3 — myedeBasd KOCTE; natkaMu u kKiaouumnamu. On
4 — jnoKTeBas KOCTb,

obecrieurBaeT MPUKPEIIeHIe

5 — JyueBas KOCTb; :
6 — KocTu KuCTH BEePXHHNX KOHEYHOCTEeH K TYJIO-

Puc. 151. Ckexner Bepx-
Hell KOHeUHOCTHU:
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Buily. CkejileT CBOOOOHBIX BEPXHUX KOHEUHOCTEH CO-
CTOUT M3 IJIEUeBOM KOCTM, OBYX KOCTEeH IIpejILie-
YbAd — JIOKTEBOM M JIYUYEeBOW — ¥ KOCTeH KUCTH.
BepxHsaa roioBKa mJjeueBOH KOCTH oOpasyeT Ijede-
BOI cycTaB C JIOMATKaAMM U KJIIOUUIAMI, a HIMKHAI
COeIUHSIETCA C KOCTAMU IIPeAIlIeUbs B JOKTEBOM CY-
craBe. KocTu KucTu pasmeasioTcs Ha KOCTU 3aIlsICThs,
nAcTU W (paJaHTU IaIbIIEB.

Cresem HUMCHUX KOHeYHOCmMell NeJUTCS Ha CKeJleT
CBOOOJHBIX HMMKHHX KOHEUHOCTEHl M MOAC HIKHUX
KoHeuHocTel (puc. 152). ITosac HMKHUX KOHEUHOCTe,
WM TAa30BbIN II0SAC, CJIYKAIUN IJId IPUKPEIIeHU
uX K TYJOBUINY, IIPeACTABJIEH
TPeMs CPOCIIMMUCS IIapHBIMU
Ta30BLIMU KOCTAMUH. OH IPOUYHO
coemuHeH ¢ KpecTioMm. CkeJert
CBOOOAHBIX HIKHHUX KOHEUHO-
cTeii oOpasoBaH OegpPEHHON KO-
CTBIO, IBYMSA KOCTAMU T'OJIEHU —
0oJIBIIION M MaJjoii OepIlOBBIMMU,
KOCTAMI CTOIBLI M HAAKOJEHHN-
KoMm. BepxHssa rosioBka OegpeH-
HOM KOCTH o00pasyeT C TasoM
Ta3o0eqPEeHHBIN CycTaB, a C KO-
CTAMHU TOJeHU — KOJEHHBIN,
OPUKPLITBHIN CIepenr HaTKOJIEeH- Puc. 152. Koot
HUKOM. B cocTaB CTOIBI BXOIAT  yuxmeli KOHEUHOCTI:
KOCTH TIIPEenIlJIOCHBI, IIJIIOCHBI 1 — Ta30BBIE KOCTH;
u (payiaHTU TaJIBLIIEB. 2 — xpecrer;

3 — OempeHHaA

B cBA3u ¢ mpaAMOXoKIeHU- KOCTBS
eM y UeJIoOBeKa, IO CPaBHEHWIO 4 — Gosblmas
C JIPpyTUMH  MJEKOIIUTAIOIIM- GeproBas KoCTb;

o 5 — wmaJjiasa GepiioBas
MU, UMeeTCs Psh 0ocoO0eHHOCTel

KOCTb;
CTPOEHUA CKeJieTa: IIOCTEII€EHHOEe 6 — KOCTHU CTOIIBI
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VTOJIIIEeHNEe IO3BOHOUHMKA KHU3Y; HAJUUYNE YeThIPeX
n3rnb0B MO3BOHOUHWKA (IIIEHHOr0, TPYAHOTO, IIOsC-
HUYHOTO U KPECTIIOBOr0), aMOPTHUSHUPYIOI[UX COTPS-
CeHUe TIpU IBUKeHUU; OoJsiee ciaboe pasBUTHE BepX-
HUX KOHEUHOCTEN II0 CPABHEHUIO C HUKHUMU B CBA3U
¢ IIepeHOCOM Ha IIOCJIeJHWEe Beca Teja, a TaKiKe CBOI-
yaras (opMa CTOILI, CIOCOOCTBYIOIAS OCJIA0JIEHUIO
KoJie0aHuIl IPU IepeMelleHnn TeJja.

Crpoenue m (PyHKIUM CKEJIETHBIX MBIINII. AKTHUB-
Hasd 4YacTh OIOPHO-IABUTaTEILHON CHUCTEMBLI OPraHM3MAa
YeJIOBEKA IIPEACTABICHA CKEJETHBIMU  MBIIII[aMA.
B wmbrmime pasmuuaior 6proulko, odOpasoBaHHOE ITyYKa-
MU IIOII€PEYHOIIOJOCATHIX MBIIIEUHBIX BOJIOKOH, U COe-
MUHUTEJIHLHOTKAHHBIE CYXONCUAUS, C TIOMOIIBIO KOTO-
PBIX OHA MNPUKpPEILISeTcA K KOCTAM WJIN BILIETAETCS
B KOKYy. KOHIIBI MBIIIIBI HA3SLIBAIOT 20JI08KO0IL M X60-
cmom. IloMUMO CYXOMKMJINA CcOeqUHUTEJIbHAs TKAaHb
TaKKe CBA3LIBAET BOEAMHO HYUYKY MBIIIEUHBIX BOJOKOH
u obpasdyeT 000J0UKy Opiomika — ¢gacuyuio (puc. 153).

s obecrieuerHus: 6ecriepebORHON PAOOTHI MBITIIITEI
TaKKe OOMJIBLHO CHAOMKAIOTCS KPOBLIO 11 MHHEPBUPYIOTCS.

Kpome ofeclieuenus OBUIKEHHSA TejJa CKeJIeTHBIE
MBIIIIIBI OTPAHNUYNBAIOT CTEHKHU II0JIOCTEH Teja (PoTo-
BOI, OPIOIITHOM U ApP.), 00Pa3yIOT CTEHKW HEKOTOPBIX
opraHoB (TJIOTKU, TOPTaHU U IP.), 00ecreunBaiOT pa-
00Ty ABbIXaTeJbHOUN CHUCTEMEI,
a UX aKTUBHOCTL HEOOXOmU-
Ma IJd HOpMaJabHOTo hOpMU-
POBaHUSA HEPBHOW CHUCTEMBI
B IpoIlecce MHINBUIYAILHO-
ro pa3BuTusd. KOoKHBIE MBIIII-
Il MOI'YyT IPUHAMATEL ydYa-
Puc. 153. Crpoenue CTHuE€ B IIPEJOTBPAIIEHUN IIe-

MBIIIII[bBI peoxyaxgeHnd, ol0ecreumBas
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BBIPA0OOTKY TeIlsla B XOZle cokparenus. [Ipu sTom Te-
JIO TIOKPBIBAETCA «TYCUHOU KOXKeli».

Kaaccudurkamma mpimm. MeIIInel Tesra desaoBe-
Ka KJaccu(@UIINPYIOT IO MOP(OJOTHUYECKUM OCOOEeH-
HOCTAM, (PYHKIUAM U pacmoJioskeHmuio. Tak, 1o Ha-
IPaBJIEHUIO MBIIEYHBIX BOJIOKOH WX ITOAPA3IeIAI0T
Ha IpsaMble, KOCble M KPYTOBBIE.

Ilo GyHKIUMAM MBIIIIIBI OTHOCAT K CrubaTeiaM,
pasrubaTenam, chuHKTEPaAM u AP. IIpu 5TOM MBIIIITEI,
BBIIOJTHAIOIINE OOHY U TY Ke (PYHKIINIO, Ha3bIBAIOTCA
CuHepzucmami, a BBITIOJHAIOIINE ITPOTUBOIIOJOKHEIE
GyHKIUN — aHmazoHucmamu. Hanpumep, miaeueBas
MBIIIIA ¥ ABYTJIaBasg MBIIINA IIjedYa SABJIAIOTCA CHU-
HEePrUCTaMU, MOCKOJBKY CrubaioT PyKy B JIOKTEBOM
cycrase. [IByryiiaBas u TpexrjaBas MBIIIIBI IJIeUYa —
aHTArOHMUCTHI, TAK KaK IepBas crubaeT PyKy B JIOKTe-
BOM CyCTaBe, a BTopasi — pasrubaer ee.

OCHOBHBIMU I'PDYIIIAMY MBIIIII T€JIa ABJISIOTCS MBIIII-
IbI TOJIOBBI, TYJIOBUINA 1 KOHeUHOCTew (puc. 154).

Cpenu muvluiy 20108bl HAUOOJbIIIEe 3HAUEHUE MMe-
0T MUMWYECKMEe U JKeBaTejbHble. K MuUMHUUYeCcKUM
MBIIIIIIAM TOJIOBBI OTHOCATCS, HAIPUMEP, KPYTOBBLIE
MBIIIIBI TJIa3 W PTa, TOTAA KaK K JKeBaTEJIbHBIM —
JKeBaTeJIbHAsA, BUCOUHAA U JP.

Mbluiybt myno8uw,a NeaAT Ha MBIIIILL IIIeN, TPY-
IV, KUBOTA W CHWHBI. MBIIIIBI I1en 00ecreunBaioT
IBUXKEHUA TOJIOBBI, KaK, HaIpuUMepP, IOAKOXKHasdA
MBIIIIA Imer. MBIIIIBI TPYAU IIPEeACTaBJIEHBI 0O0JIb-
IO W MaJIoll T'PpyAHBIMH, a TaK:Ke MeyXkpebepHbIMU
MBIMIAMU. K MBIIIIIaM KHWBOTA OTHOCSATCS, ITPEKIe
BCero, Kochle, IIOTIepeyHas 1 IPAMasa MBI JKUBOTA
(MBIIIIIBI TTPEcca), a K MBIIIIIAM COUHBI — Tparernue-
BUOHAA U IIHPOUYAMINIAsA MBIINNLI ciIuHBI. He Memee
BasKHOUM MBIIIIIEeH TYJIOBUINA sABJAeTcsa auadparma,
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pasTpaHMUMBALINAA TPYAHYI0 U OPIOMIHYIO IIOJOCTH
U MPUHUMAIAA HEIOCPeACTBEeHHOEe ydacThe B [IbI-
XaTeJIbHBbIX OBUMEHUAX.

Hawubosee KPpYyIHBIMU MbLULUAMU BCPXHUX KOHEY-
Hocmell ABJIAIOTCA NeJbTOBUIHAA, AByTJaBas U TPeX-
ryiaBasi MBIIIIBI IJIeYa, a HUNCHUX KOHeuHocmel —
yeThbIpexrjaBasgd ¥ TpexrJjiaBad MBIMIILI Oexapa,
ATOOUYHBIE, IIOPTHAMHAA N HNKPOHOMHASA MBbIIIIIIbI
(puc. 154).

Paboma murwy. CorsacHo 3akoHaMm (puU3UKHU, pa-
0ora — BTO dHeprumdA, 3aTpaueHHasdA HaA IlepeMelre-
HUe Tejia C OIpeNeJIeHHON CUJIOM Ha OIpeaesieHHOe
paccrosaHme.

Puc. 154. OcHOBHBIE MBIIIIIIBI YeJIOBEeKAa:

1 — Gosbliiasd rpyaHasi MBIIIIILA;
\ 2 — menbTOBUIHAS MBIIIIIA;
Q&‘ 3 — mByrJIaBas MBIIIIIA IIJI€4a;
4 — OPIOIITHBIE MBIIIIBI;
5 — TOpPTHAKHAS MBIIIIIA;
6 — TpamnenueBUAHAS MBIIIIA;
7 — mwupouaMinasg MBIIIIA CIIAHBI;
8 — TpexrjaBad MBIIIIA IIJIeYa
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Mexannueckasa paboTa coOBepIIAETCA MBIIIIIAMET
O6saromapsa WX cokpauieHulo. B ocHOBe cokpaleHmsa
MBIl JEKUT B3aUMOAeMCTBEe MUKPOHUTEN aKTH-
Ha ¥ MHO3WHA OTHAEJbHOTO MLIIIIEYHOTO BOJOKHA,
I COBEPINIEHUsS KOTOPOTO HeOOXOMMMBI JSHEPTUd
AT® u mpucyTcTBUE WMOHOB Kajabliud. KEcau mpu co-
KpAallleHUY MbIMIIILEI IIPOMCXOAUT IIepeMeIlleHre Tejia
WM HEeKOero rpysa B IPOCTPAHCTBE, TO Takad pabora
HaswIBaeTca JuHAMUUecKoil, Torga Kak paboTa B OT-
CYTCTBME YKOPOUEHIS MBIMIILI, KaK, HAaIpUMep, IIPHu
yIep:KaHUU Teja I I'Py3a B OIIPeAeIeHHOM IIOJIOMKe-
HUU — CMaMmMu4eckKoil.

CoxkpaillieHue MBI YepemyeTca ¢ paccaab.e-
HUeM, IPUUYNHONA KOTOPOTO ABJSETCS CHUKEHNe KOH-
IMeHTpaIny WOHOB KaJbI[UA, CIIOCOOCTBYIOIlee Hapy-
IIeHWIO0 B3aMMOAEHCTBUSA AKTHUHOBBIX W MHO3MHOBBIX
MUKPOHUTEN.

IIpomomxurenbHasa qeaTeIbHOCTH IPUBOAUT K Bpe-
MEHHOMY CHIKEHHNIO pPabOTOCIOCOOHOCTH MBbIIIITEI,
KOTOpOe 3aKJIIOUaeTCsI B YMEHbIIIEHUN CUJILI COKpaIle-
HUA ¥ YAJIUHEHUN IIepHroja paccjadjieHus. ITO sB-
JeHue HasbIBaeTcsaA ymomaeHuem. OCHOBHON HpUUM-
HOUM YTOMJIEHUSI MBIl CUNTAETCSA €e HeJOCTaTOUHOoe
cHab)XeHMre KICJIOPOAOM, CIIOCOOCTBYIOIIlee HaKOILJIe-
HHUIO MOJIOUHOUW M IIHMPOBUHOI'PAJHON KHCJOT Ha (POHE
cumxeHusa cuaresa AT,

MuuweBapuTenbHaa cucrema

Huweeapeuuem Ha3bIBAIOT COBOKYIIHOCTH IIPOILEC-
COB MEXaHMNM4YEeCKOI'O HM3MeJIbUYEHUA N XMWMHMYEeCKOI'O
pacmeIryieHnd I, KOTOpOoe nesyiaeT ee KOMIIOHEH-
Thl IIPUTIOOHBIMHK [OJId BCaCbhbIBaAHMWA M MCIIOJIB3OBAHUA
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B IIpolecce oOMeHa BeI[ecTB. OTY (PYHKIINIO BBITIOJIHSI-
eT cucreMa nuilreBapeHusi. Kpome Toro, oHa obectme-
YMBaeT TaKKe yHajieHue HellepeBapeHHBIX OCTATKOB
MMUINY, BEIAEJEeHNe TOKCUUYHBIX IIPOAYKTOB oOMeHa Be-
II[eCTB U IOJAep KaHNe NMMYHUTETA.

Iuwesapumenvras cucmema dejaoBeKa obpasoBa-
HA OUIIEBAapUTEJbHLIM KAHAJOM U COIIYTCTBYIOIIUMU
skesnesamu. O0OIIaa AJMHa MUIEBAPUTEIBLHOTO KaHala
coctaBisger 8—10 M, COCTOUT W3 POTOBOU MOJIOCTH,
TJIOTKH U TOUINEBOMA, JKEeJyAKa, TOHKOT'O M TOJICTOTO
Kumreunuka (puc. 155).

Pomosas nosocmdv mompasmenserca Ha TpenaBe-
pre pTa, WM TPEIPOTOBYIO MHOJIOCTH, X COOCTBEHHO
poToByio mojyocTh. Cepenu mpeamBepue pra OrpaHu-
YeHO IeKaMu U I'ybamMu, a cs3agu — 3ybamu. B mero
BeZleT POTOBoe oTBepcTue. I'yObI obOecrieurBalOT BOC-
MPUATHE TEMIEPATYPhl M KOHCUCTEHI[UY TIHIIN.

Y pebenka HacumTbiBaeTrca 20 MOJOUYHBIX 3y0OB,
a y B3POCJIOTO UeJoBeKa — 32 MOCTOSAHHBIX.

IlocToaHHBIH 3y6 UMeeT KOPOHKY, MIeUKY 1 KOPHMU.
Koponka mokpbeiTa 5Majbio, a KOPHU — I[eMEHTOM,
IO HUMU 3aJIeraeT CJOM KOCTHOM TKaHU — JeHTUHA.

Puc. 155. IIumeBapuTenvHas
cucTeMa 4eJoBeKa:

1 — poroBoe oTBepcTHE;
2 — S3BIK;

3 — CJIIOHHBIE JKeJIe3bl;
4 — TJIOTKAa;

5 — muIneBon;

6 — KesyIoK;

7 — meYeHb;

8 — momKenymouHad JKesesa;
9 — KeJUYHBIN My3bIPh;
10 — TOHKUII KUIIEUYHUK;
11 — TOJICTBIA KUIIIEYHUK;

12 — npsaMasa KUIIKa;
13 — aHaJILHOE OTBEpCTHIE
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Cepenuny 3yba 3aHUMaeT nyJabnd, B KOTOPOU pac-
II0JIararoTCsA KPOBEHOCHBIE COCYIbI, 00€CIIeUMBAOII[LE
nuTaHNe TKaHel 3y0a, M HePBHBIE OKOHYAHUA.

Ha xakmoii ueisrrocTu y B3POCJIOTO YeJOBEKa pac-
HOJIOKEeHEI Mo 4 pesria, 2 KJIbIKa, 4 MaJblX KOPEHHBIX
3y0a u 6 0OJMBIINX KOPeHHBIX. C IIOMOIILI0 3y00B IIH-
Ia pasgessieTcsa Ha KYCKH, M3MeJIbUYaeTCs U IIepeske-
BbBIBA€TCdA.

CaMBIM pacmpocTpaHeHHBIM 3a0ojieBaHmeM 3y00B
SIBJISIETCA Kapuec.

B poTOBYIO II0JIOCTH OTKPBHIBAETCS TPU HAPBI KPYII-
HBIX CJIOHHbLX JHceJlie3 — OKOJIOYIIIHBbIE, IIOAbA3bIYHbIC
N IIOJHMXHEUYEeJIIOCTHbhIe, a TaKiXe MHOTI'OYNCJIEHHBIE
MeJIKHe KeJIe3KU IIeK, A3bIiKa 1 Heba. OHu BeIpabaThI-
BAIOT CJIIOHY, COIEPIKaIy0 0K0J0 99 % BOABLI 1 pacTBO-
peHHbIe B Heil MuUHepaJibHbIe coau u Oeaxku. Hemaiio-
BAKHYIO POJIb cpefu 0eJIKOB CJIIOHBI UTPAIOT (hePMEeHTHI
aMmIasa U ITUAJNH, HAaUXHAIOI[Me PacIllellJIeHe yIJe-
BOJIOB-IIOJINCAXaPUI0B, a TaKyKe JIM30I[UM, KOTOPBII
obeszapaskuBaetr nuilly. KpoMme Toro, 3HaueHNe CJIIOHBI
B IHUINEBAPEeHUHN 3aKJII0UYaeTCsAd TaKiKe B CMAYMBaHUU
MUY ¥ CKJICMBAHWU €e UYACTHI], YTO obJierdaer Iepe-
JKeBbIBaHNE, (DOPMHUPOBAHNE ITHIIEBOr0 KOMKA M IJIO-
rarue. [[Jig HOpMAJIbHOr0 (GYHKIIMOHUPOBAHUS KOMIIO-
HEHTOB CJIIOHBI HEOOXOoAmMAa II[eJI0YHAs cpema.

A3blKk — 5TO MBIIIIEYHBIN OpraH, TPUKpPENJIeHHBIN
sagHuM KoHIIOM. OH obOecIeurBAeT BOCIIPUATHE BKY-
ca, TeMIepaTypbl U KOHCUCTEHIIUM IIUIU, a TaKKe
CIIOCOOCTBYET IIepeMEeNTNBAHUI0 HUIIM BO PTY U TJIO-
TaHWIO MUIIEBOT0 KOMKa. SI3bIK BMecTe ¢ 3ybaMu yda-
cTByeT B ()OPMUPOBAHUU UJIEHOPASAEJIbHON peun.

Taxum oOpasoM, B POTOBOI IOJIOCTH IIPOMCXOMUT
n3MeJIbueHne, CMadyruBaHle 1 IIEPBUYHOE IIepeBapuBa-
HUe IHUIIHN, a TaAKKe BOCIPUSITHE ee BKyca.
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I'romka ABIAETCS YaCTHIO MUIIeBAPUTEIbHOMN TPYO-
KM, COeIUHAIIIel POTOBYIO M HOCOBYIO IIOJIOCTH C OJI-
HOM CTOPOHBI, M IIUINEBOJ C T'OPTAHLI0O — C APYIOH.

ITuute00 — 9TO BHICTJIAHHAS U3HYTPU SMUTEINEM
MBINIeUHAas TPYOKa, II0 KOTOPOU IIUINA MOHaaeT B JKe-
aymok. JlJuHa NHUINEBOJa COCTABJIAET OKOJIO 23—
25 cm. OH HauMHAaeTCs B IIEHHOMN 00JIaCTH, IIPOXOIUT
yepes3 rPyAHYIO MOJIOCTh, AuadparMy 1 BIIagaeT B JKe-
JYOOK, JIeXKal[uii B OpromiHoii mojoctu. Iluieson
PACIIOJIOMKEH 034U TPAXeH.

enydox — TOJBIN MBINIEUHBIA OpraH 00beMOM
1,5—2 1. CrTeHKH KeJyAKA BBICTJIAHBI OSIINTEJIU-
€M, KOTOPBIN BBIJEIAET KeJIYAOUYHBIA COK WM CJIHU3b,
MIPeNOTBPAIAIOIYI0O IIepeBapuBaHUe CTEHOK KeJay/-
Ka (puc. 156). B cocTaB KeaymZOUYHOTO COKA BXOIAT
(bepmenT mencuH u cosAHas Kuciaora. CondHas Kuc-
JIOTa aKTUBUPYET MEeICUH W OoTYacTu obes3aparkuBa-
eT THUIy, a TaKKe JesiaeT cpeny B JKeJlyIKe KMCJOM.
Ilox meificTBHMeM IemcuMHA MNPOUCXOIUT PAacCIellIeHue
0eJIKOB IO AaMUHOKUCJIIOT.

Kumieunwnk y dyejloBeKa IeJIUTCA HA TOHKUIM U TOJ-
cThIfi. J[IJIMHA MOHK020 KUULEYHUKA COCTABJIAET OKOJIO
5—6 M, oH oOpasoBaH JBe-
HaOIATUIIEPCTHOM, TOIen
W TOAB3IOIIHONM KHIIKA-
Mu. B 1aBeHaIIaTHUIIEPCT-
HYIO KUIIIKY OTKPBIBAIOTCS
IIPOTOKHY MEeYEHU U MOIKe-
JYIOYHOI 2KeJjiesbl.

CTeHKN TOHKOIO KH-
IIIeYHUKA IOKPBLITEI MHO-
Puc. 156. Crpoerue xeryska [OYHCICHHBIMM  BBIPOCTA-

JeJIoBeKa MU SIIUTEINS — BOPCHUH-
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KaMM, a TaKiKe COAep:KaT MHOTOUMCJIEHHBIE KUIIIeY-
HbI€ JKeJe3KM, BBIPa0ATHIBAIOIIME KHIIEUHBIA COK.
B ToHKOM KuIlleuHuKe 1o geiicTeueM (PepMEHTOB CO-
Ka IOMKeJyIOUHOM JKeJjie3bl U KUIIIEeUYHOTO COKa IIpo-
WCXOAUT OKOHYATeJhbHOE pac-

IIeIjJieHre yIrJjaeBOAOB, OeJIKOB 3AMOMHMU

1 JKXHPOB, a TaKXe NX BCaCbIBa- YrneBoabl U aMUHOKMNCIIO-
HTEe B KpOBL n JII/IMCI)y, HJIH Tbl BCACbIBAOTCA B KPOBb
HOpDMaJILHOH pPaboThl (depMmeH- 1 06A3aTeNbHO NPOXOAAT

TOB B TOHKOM KWIIIEUHUKE OII- HEPEs Ne4eHb.

TUMAJbHON SBJIAETCA IIEJ0U-

Hag cpega. CTeHKH BOPCHHOK KHUINEUHHKA KNMEIOT
MHUKPOBOPCUHKM, UTO CIOCOOCTBYET 3HAUYUTEIHLHOMY
YBEJINUYEHUIO [OBEPXHOCTH BCACBIBAHUS PACTBOPEH-
HBIX BemlecTB. CileqyeT OTMETUTh, UTO YIJIEBOIBI
¥ AaMMUHOKIMCJIOTHI BCACBIBAIOTCA B KPOBb 1 00S3aTEJIb-
HO IPOXOJAT Uepes IeUeHb, TOrJa KaK IPOAYKTHI pac-
IIEIIEHUS KUPOB, MOCTYIIAIOIe B JUMPY, MHUHYIOT
eYeHb.

B moacmom ruuweunHuxe, o6pa3soBAHHOM CJIEIIO,
000MOUHON 1 MIPAMOM KHIIIKAaMH, 3aBEPIIAETCA pac-
IeIlJIEHNEe BeIleCTB, IIPOMCXOAUT OOPATHOE BCACKIBA-
HUe BOALI U (DOPMUPYIOTCSA KaJOBble Macchbl. B Hem
Tak:Ke OOUTAIOT CUMOMOTUYEeCKUe OaKTepuu, KOTO-
pble pAacIeIlISAT HEeKOTOphle HelepeBapeHHbIe opra-
HM3MOM UYeJIOBeKa BeIllecTBa, HAIPUMeEp IIeJIII0JIO3Y,
CHUHTEe3UPYSA BUTAMHUHBI (HalIpuMep, Irpyiiasl B) u apy-
rue OMOJIOTMYECKN AKTHUBHBIE BEIIleCTBAa, KOTOPLIE 3a-
TeM BCACBIBAIOTCS B KPOBb U KCIIOJIB3YIOTCS OPraHm3-
mom. Cilemas KUIIIKAa MMeeT UePBEOOPaA3HBIN OTPOCTOK
(ammeHaMKC), KOTOPBIA SABJSETCA OPraHOM MMMYHHOM
cuctemMbl. Ero BocmajieHMe Ha3bIBAa€TCSI anneHouuu-
mom.
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Ileyenv sBIsAeTCS caMoOll KPYIIHOM JKeje30il op-
raimaMa, Macca KOTOPOH coCTaBJseT OKoJo 1,5 Kr.
Ona ofOecmeunBaeT o00e3Bpe:KUBaHNE SOOBUTHIX Be-
IIIeCTB, MOIIaMalINX B KPOBb, CIIOCOOCTBYeET IiepeBa-
PUBAHUIO IIUINH, a TaK’Ke BBIMOJHSIET 3alacaloIlyio
dyurnuio. Cekper meueHM Ha3bIBAGTCA HCEJAYbI0, OH
CIIOCOOCTBYeT SMYJIBIMPOBAHUIO, OMBLIEHHUIO, PacIie-
IIJIGHUI0 ¥ BCACBIBAHUIO JKHPOB, a TaKyKe CTUMYJIU-
pyeT coKpallleHus CTeHOK Kuiimedynmka. C KeIubio
BBIIEJIAIOTCA TaKiKe IPOAYKTHI paciaja BPeIHbIX IJIs
opraHm3Ma BeIlecTB. B cyTKu BbIpaOaThIBAETCA OKO-
ago 1,5—2 1 Kemum, OgJHAKO UACTh €e B OTCYTCTBUE
MUIY BPEMEHHO HaKAIlJIMBAaeTCA B JKEJYHOM IIY3bI-
pe. KpoBeHocHbIe COCYbI, KOTOPhIE OIIJIETAIOT CTEHKU
TOHKOT'O KHUIIEUYHUKA, COOMPAIOTCA B BOPOTHYIO BEHY
neuenu. KpoBb, IpuHECeHHass BOPOTHOM BEHOM, IIPO-
XOIUT CBOEOOPABHYIO OUMCTKY, B XOJIle KOTOPOM 00e3-
BPEKMUBAIOTCS SINOBUTHIE [JIs OPraHm3Ma BeIllecTBa.
M30bITOK TIIOKO3BI B ILIadMe KPOBU 3a/ep:KUBaeTCs
B IIeUeHM U 3amacaeTcs B BHUle TIJIMKOreHa, IpuU He-
00X0IMMOCTH BBICBOOOKIAsICh. Peryiupyercs maHHBIN
IIPOIlecC TOPMOHAMHU IO KeJIyIOUHOMN Kejle3bl — HUH-
CYJIMHOM ¥ TJIIOKArOHOM.

ITodxcenydounas ene3a OTHOCUTCS K IKeaesaM
CMeIITaHHOM CeKpelnu, IIOCKOJBbKY YacTb ee KJIETOK
BBIJIEJIAeT B TOHKYIO KHUIIKY IIHIeBapUTeIbHBIA COK,
a Ipyras 4acTh BbIOpachIBaeT B KPOBSHOE PYCJO I'Op-
MOHBI MHCYJUH W TJIOKaroH. CoOK IIOmKeJaymoduHOI
JKeJiesbl COIepP:KUT (hepPMeHThI, PACIIEeIIA0Ie yIJIe-
BOZBI, OEJIKY U JKUPBI, HAIIPUMED, aMUJIas3y, TPUICUH
U JINTA3y.

KasioBble Macchl IepUOAUYECKH YAAIIIOTCI U3 OP-
ranusMa ImyrteM medeKaluyd Uepe3 aHAJIbHOE OTBep-
cTHe.
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WsyuenneMm IIPOIIECCOB IHINleBAPEHUA W UX ped-
JIEKTOPHOT'O XapaKTepa 3aHUMAJICA BEJUKUHN PYCCKUN
¢dusuogor M. II. IlaBmoB. B ombiTax Ha cobakax OH
IOKasaJ, UTO BBIPAOOTKA CJIOHBI W JKEJYIOUHOTO
coKa — 95To 0e3yCJOBHBIA pedIeKCc Ha 3amax U BUJ
UIIA.

O0MeH BelIecTB M IpeBpalleHHe YHEPruu B OP-
ranusMe dejgoBeKa. [IO0CKOJIBKY UeJlOBEK OTHOCHUTCS
K TreTepoTPO(HBIM CyIleCTBaM, OH HYXKIAeTcsa B IIO-
CTOAHHOM TIOCTYILJIEHUN OPTaHHUYECKMUX BEIIeCTB U3
OKpYKaloIell cpedbl KakK MIJsA ITOCTPOEHUs COOCTBEH-
HOT'0 OpraHm3Ma, TaK U AJId o0eclieueHus ero IoTpeo-
HOCTell B SHEPTUMN.

Oprammueckue BeIecTBa, MOCTYNUBINNE B KJET-
Ky, B OCHOBHOM HANPAaBJSIOTCA Ha JHEPreTHUECcKUe
OOTPEOHOCTH KJETKH. OJJIeMEeHTapHOe MIOoAAep ;KaHue
JKUBHENESATeLHOCT U aKTUBHAA IeATeJbHOCTH Tpe-
OyIOT pasJIMYHBIX 3aTpaT 9SHEPruu, I0ITOMY Ha
YPOBHE OpraHm3Ma pPasandyaioT OCHOBHOM 1 OOIHIi
obmeHbl. OCHOBHOIL 00MeH — BTO 3SHEPro3aTpaThl
B CTAaHIAPTHBIX YCJIOBUSAX y CIIOKOMHO JeKalnero, HO
He CISAIIero YejJoBeKa yTpPoM HaToimak. OH HeoOxoqum
s paboThl BHYTPEHHUX OPTaHOB M paccJabJIeHHBIX
MBIIII. B3pocuablii UeJoBeK pacxomyeT B IeHb OKOJIO
100,56 x>k Ha 1 Kr Macchl B CYyTKH, a MOAPOCTOK —
142,6 x/»x A 1 KT.

O6wuii o6 Mmern BO MHOTOM 3aBUCHUT OT o0pasa »Ku3-
HU YeJIOBEKa, ero mpodeccuy 1 BO3pacTa, 1 B CpelHeM
IMOYTH B JBA Pasa IPEBLIIIAeT OCHOBHOI OOMeEH.

Ha ocuoBe ucciaemoBammsa obMeHa BeIeCTB paspa-
6oTaHa KOHIIENIIUS PAIlMOHAJIBHOTO MTUTAHUI, COTJIac-
HO KOTOPOM KOJHUYECTBO M KAUecTBO IIOTPEeOJIsIeMO
OUIY TOJYKHO COOTBETCTBOBATH IIOTPEOHOCTAM Opra-
Hu3Ma. Ha ee ocHOBe paspabaThIBAIOTCA HOPMbL NUMA-
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Hus — 00Ilee KOJUUYECTBO IMUINKU U COOTHOINIEHUE ee
KOMIIOHEHTOB, KOTOpPbIe 00eCHeurBAIOT HOPMAaJIbLHOE
COCTOSIHIE 3J0POBbLA JIOJell pasHOTro BO3pacTa, moJia,
cmocofa KU3HU U TPYHAA, COOTBETCTBYET OMOJIOTHYE-
CKOI1 IIPUPO/Jie UeJIOBeKa.

OCHOBHBIMU MCTOUYHUKAMU SHEPTrUU B HUIIE ABJI-
IOTCS YIJIeBOAbBI, O€JIKM U JUOULI. B cyTouHOM parru-
OHE B3POCJIOr0 UeJIOBEeKAa OeJKU, JUIMUALI U YIJIeBOIbI
IOJKHBI BXOAUTH B cooTHolmenuu 1:1:4. Cpenuecy-
TOYHAS HOTPEOHOCTH UeJOBEKA B OCHOBHBIX OPIaHI-
YeCKHUX BEIecTBaX OIIpelessdeTcs BO3PacTOM, II0JIOM,
npodeccuein m APYruMu IIOKasarTejJaMu. B cpegHem
3a CYTKM B3POCJBIA UYEJIOBEK [IOJKEeH MIOTPebIsaTh
80—100 r 6enKoOB, CTOJBKO Ke KupoB u 350—400 r
YTJIEBOIOB, IIPUUEM JIsI MYKUNH 5T HOPMbI HECKOJIb-
KO BBIIIIE, UeM IJIS *KeHII[IH.

Kpome HesaMeHUMBIX aMHHO- U JKUPHBIX KUCJIOT
MIUINA COAEPIKUT ellle HeKOTOPble KOMIIOHEHTHI, Heo0-
XOAWMbIE OPTaHU3MY OJS HOPMAJBLHOTO (PYHKI[MOHI-
pOBaHUsA, HAIPUMEP BUTAMHUHBI U MHKPOIJIEMEHTEHI,
OMHAKO WX coIepsKaHme B IIPOAYKTaX NHUTAHUA Ha-
CTOJIBKO MAJIO, YTO KOJHUYECTBO HOTPEOIIeMOl MUIITU
YacTO MOOJYKHO IIPEBBIINATL pPacyeTHbIe ITOKAa3aTeJsu.

BuramMunabl — 9T0 (pu3MOJIOTMUECKY aKTUBHBIE Be-
1ecTBa, IPUHUMAIOIINE yUacTHe B IIpolecce odOMeHa
BeIIleCTB KaK PeryaATOPbI IPOIECCOB KU3HeNeATeb-
HOCTU. BuTaMMHBI BXOAAT B COCTaB MHOTHUX (hepMeH-
TOB U HEKOTOPBIX BasKHEMIIMNX BeIeCcTB, KOTOphIe
IPUHUMAIOT yYacTue B IIpolieccax Merabosm3Ma.

ITomaBisiromiee OOJBIINHCTBO BUTAMWHOB HE CHH-
Te3upyeTcsa B OpraHu3Me YeJOBeKa U AOJIMKHO IIOCTY-
naTh ¢ MOUIEH, yallle BCero pacTUTeSibHOU. BakHasa
poJib B obeclieueHWM OPraHM3Ma BUTAMUHAMU IIPHU-
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HAIJIEKUT MUKPOQDIOPE TOJCTOTO KUIMEUHUKA, KOTO-
pad BbIpabaThIBaeT, HAIIpUMep, HEKOTOPhIE BUTAMU-
HBI Tpymibl B. B leTHU# 1 oceHHUY Mepuo OpraHu3M
moJIyJyaeT WX B MOCTATOYHOM KOJIMYECTBE, TOTAA KaK
B 3UMHee, U 0COOEHHO B BeCeHHee BPeMsA OIIYIIAeTCSa
HeIoCTaTOK BUTaMUHOB. IloyiHOE OTCyTCTBHE KAaKOTO-
aubo BUTaAMUHA B OpraHM3Me Ha3bIBAaeTCs aBUTAMUHO-
30M, OJHAKO OHO BCTPeEYaeTcs PeaKo, ropasno GoJiee
pacmpocTpaHeHHOe fABJIeHNe — IIOHUIKEeHHOe Ccomep-
JKaHNe BUTAMHHA B OpraHm3Me — THUIOBUTAMUHOS3.
T'unmoBuTaMuHO3 ABJISETCS HACTOJBKO Ke Hebesorac-
HBIM [IJIS IIPOIIECCOB KU3HEIeATeJIbHOCTH B OPTaHU3-
Me, KaK U TUIePBUTAMUHO3 — IIOBBIIIIEHHOE COIepIKa-
Hue BuTaMuHa. Hanpumep, 1pu u3bbITKe BUTAMUHA A
BO3HHUKAIOT M3MEHEHUA KOXKU, CIU3UCTBHIX 000JI0UEK
U KOCTeil, TOJIOBHbIe 00J 1 MaJIOKPOBUE, a TUIEPBU-
TaMUHO3 0 BuTaMuHY C MOXKET CIIPOBOIIMPOBATEL HE
TOJILKO TMOBPEKIAECHUS IMOAMKENyIOUHON Keje3bl U II0-
YeK, HO M CIIOCOOCTBOBATH YCKOPEHHOMY BBIBEIEHUIO
IPYTUX BUTAMUHOB U3 OpPraHMU3Ma.

Bcero ussectHOo 0K0JI0 20 BUTAMUHOB 1 BUTAMUHO-
nomo0HBIX BemiecTB. IIo (pUBUMKO-XMMUUYECKUM CBOIi-
CTBAM UX OeJAT Ha JIBe T'PYIIbI: BOZOPACTBOPUMEIE
(Buramuusl rpynnsl B u C) u :KupopacTBOpuMEIe (BU-
ramMmuabsl A, D u E).

BuraMuubl ABAAIOTCA HECTOMKUMU COEJUHEHN-
AMU, KOTOPBIE Pa3pyIIaloTcA B IIPoIlecce XPaHEHU
OPOAYKTOB INUTAHUSA U IIPUTOTOBJIEHUSA UM, OCOOEH-
HO IIPpU TepMuUecKoii oopadorke. Hanpumep BuTaMuH
C paspymaerca ysxe npu 80° C. Kpome Toro, 3sHaun-
TeJbHAA YaCTh BUTAMUHOB HAXOAUTCS B IIOBEPXHOCT-
HBIX CJIOSAX OBOINEH M (PPYKTOB, IIOITOMY CJIEAYET Cpe-
3aTh KaK MOKHO 00Jiee TOHKUI UX CJIOH.
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PamuonaibHOe IHUTAaHNE ABJIAETCS 3aJI0TOM 3J0PO-
BbfA, XOTsS 3JO0POBBIA 00pas KM3HU 3aKJIOUaeTcAd He

TOJIBKO B HEM.

IbixaTenbHasa cucrema

HvixamenvHas cucreMa uyejloBeKa COCTOUT U3 [bI-
XaTeJbHBIX IIyTeill u Jerkux (puc. 157). Jlpixareib-
HBIe IYTH, B CBOIO OUepelb, IOAPA3EJA0TCA Ha HOCO-
BYIO IIOJIOCTH, HOCOTJIOTKY, TOPTaHb, Tpaxei u OpOH-
XU, Pa3BETBJAIONINECS B JIETKUX HA MHOTOUYMCJIEHHbBIE
KaHaJbIbl — OPOHXMOJEI.

Puc. 157. [IsixaTenpHas
crcTeMa desoBeKa:

1 — HOCOBas II0JIOCTh;
2 — poToBas I0JIOCTh;
3 — HOCOIJIOTKA;

4 — ropraHb;

5 — Tpaxes;

6 — OpouxU;

7 — Jerkue;

8 — mmadparma

Hocosas nosocmv OTKPBI-
BaeTCs HAPYIKY HO3APSIMU C OJI-
HOM CTOPOHBI, M COOOII[aeTCs
C HOCOTJIOTKOM — C JIPYTOH.
OHa BBICTIAHA PECHUTYATHIM
SUUTEINEeM C MHOIOYMCJIEH-
HBIMH JKEJIEe3UCTHIMU KJIET-
KaMu U OOMJIBLHO CHaOKaerT-
cs KpoBbIO. B Hell Bo3myx
OUHIIAETCS OT B3BEIIIeHHBIX
YacTUIl, B TOM UYHCJIe BO30y-
IuTeJgell pasIWUYHBIX 3a0o0Je-
BaHUi, YBIAKHAETCA U IIPU-
BOOUTCS K TeMIepaType Teja
(corpeBaeTca MM OXJaKIa-
ercsi). B BepxHeli yacTu HO-
COBO1 ITOJIOCTH PACIIOJIOKEHBI
00OHATEJbHBIE PEIENTOPHI,
obecrmeumnBaIoIe BOCIPUS-
THe 3amaxa.
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Hocoznomka coobijaeTcs ¢ HOCOBOM 1 POTOBOII II0-
JOCTAMU, Uepe3 Hee BO3AYX IIOIAJaeT B TOPTAHb.

I'opmaHb — BOPOHKOOOPABHBIN COEMUHUTEIBHO-
TKAaHHBIM OpraH, IIPUKPBITBIA XPAMNIEBBIM HAaJATOP-
TaHHUKOM. Ilpu momajaHmy MUIM HA KOPEHb SA3bI-
Ka, KOTJa IPOUCXOAUT pedIeKTOPHBIA aKT IJIOTaHU,
HAATOPTAHHUK MOJI’KEeH 3aKPBIThCA, UTOOBLI ITUINA HE
momnaJia B IbIXaTeJbHbIe ITyTH.

Ilepenusasa uvacTh ropranm cOPMUPOBAHA IIUTO-
BUOHBIM XPSIIOM. B ropTaHud pacHoJIOMKeHBI T'0JI0CO-
BbIe CBS3KHU, obOecIieunBaole BMecTe ¢ 3y0aMu, si3bl-
KOM U rybaMu ujJeHOpas3neJbHYIO pedb.

Tpaxes cuepenu 3amuilieHa XPAIMIEBBIMU IIOJY-
KOJIbIIAMH, a C3aAUd 3aTAHyTa SJACTUYHOM COeTUHIU-
TeJILHOTKAHHON IIeperopoakoii, uTo o0eclieunBaeT
OecpenATCTBeHHOE IIPOXOKAeHNe IMUIIK 0 ITHINEeBO-
Iy, PACIOJIOMKEHHOMY HEIIOCPEeICTBeHHO 3a Tpaxeeii.
B Hm)kHell yacTu Tpaxes pas3BETBJISETCS Ha ABa OpPOH-
Xa — MOPaBBIA U JIEBBIH.

BpoHxu OKpPY:KeHbI XPAIIEBBIMU KOJIbIlaMu. Bxo-
I B JIeTKMe, OHM HAUYMHAIOT Pas3BETBJIATHCSA Ha BCe
O6oJiee MenKue OPOHXHU CIAENYIOIIUX MOPATKOB M OPOH-
XUOJIbI, 3aKaHUUBAIONINECA MY3LIPbKAMU — AJ1bBeo-
Jamu, cCOOPaHHLIMU B TPO3JE€BUIHBLIE CTPYKTYPHI.

Jlezkue — TapHBIe OpPTaHBI, Jie:KaIllle B T'PYAHON
IOJIOCTH, OTPAHWYEHHOW TPYAHOW KJIETKOM W Oua-
¢dparmoii. Jlerkme duesoBeKa HMEIOT aJbBEOJIAPHOE
crpoenre. CTEHKHN ajJbBeOJI BBICTJIAHBI BIUTEINEM
M TYCTO OIJIETEHBI KAaMWJIJIAPAMH, OHH BBIIEJIAIOT
CIeNUaJbHYIO0 KHIKOCTb, KOTOpas CIIOCOOCTBYyeT ra-
3000MeHY U MPEIITCTBYeT CIafaHNI0 CTEHOK aJIbBEOJI.
B ampBeosax BO3myxX OTZaeT KPOBU KUCJIOPOA U 000-
raiaeTcs yrJIeKHUCJIbIM T'a30M.
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Jlerkme IIOKPBITHI TJIEBPOM, MMEIOIEeN aBa JIMCT-
Ka — Hapy'KHBI U BHYTPEHHUU, MEKAY KOTOPBHIMU
HaXOQUTCA ILJIeBpaJibHAA JKUIKOCTb, YMEHBIIAIoIasa
CUJIy TPEHUS IIPU AbIXaTeJIbHBIX ABUMKEHUAX.

Mexanusm nezounoil senmusayul. B mpoiiecce abI-
XaHUA BIOX OCYIIECTBJIAETCA B TaKOI MOCJIeJoBaTelb-
HOCTHU: COKpAIIAIOTCA Me:KpedepHble MBIMIIBI, pebpa
MMOTHUMAIOTCS, auadparMa omycKaeTcs, 00beM I'pyi-

HOM KJIETKU yBeJUUYUBaeTCHd,

3ANOMHU IaBJIeHNe B T'PYIHOM II0JOCTU
CopeprkaHue KNcnopo- IIajgaeTr, 4TO IIPUBOAUT K pac-
Aa BO BAibIXaeéMOM BO3- TAMKEHUIO JIETKUX U BTATUBA-

AYXE COCTaBNAET OKono HUIO BO3Jyxa B HUX. BBIIOX
21 %, yrnekucnoro ra-

oy GV Yy [ OIPOUCXOAUT B OOPATHOM IIO-
MOM — COOTBETCTBEHHO pAnKe: MeKpeOepHbIe MBIIIIBI
16 % 1 4 %. u guadparma pacciabisioTces,

pebpa omyckamoTcs, auadpar-
Ma TMOJHUMAETCA, 00beM T'PYAHON KJIETKH YMEHbIIa-
eTcs, 00'beM JIETKUX COKPAIaeTcsl U BO3MYX BHITAIKI-
BaeTCs HapyXYy.

I'azooomen 6 mransx. CoBepIias BIOX U BBI-
IOX UYeJIOBEK BEHTUJINPYeT JIeTKHWe, WIOIIepP:K1uBad
B aJIbBeOJIaX OTHOCUTEJNBHO IIOCTOAHHBIN COCTaB Ta-
30B. Bo BObpIXaeMoM BO3yxe KOHIIEHTPAITUA KUCIOPO-
Ila TIOBBIIIIeHA, a B BRIAbIXaeMoM — cHuKeHa. Comep-
JKaHme JKe YIJIEKHWCJIOTO ra3a B BHIABIXaeMOM BO3IyXe,
HAo00pOT, BBIIIE, UeM BO BIBIXaeMOM.

B Jerkmx KuCI0OpOA M3 albBEOJAPHOTO BO3AyXa
epexXoquT B KPOBb, a YIJIEKMWCJIBIA r'a3 M3 KPOBU —
B JierKue myTeM au@ysuud Ueped CTEHKU aJbBeOJI
¥ KPOBEHOCHBIX KaNWJIApPOB. HampaBiieHMe U CKO-
pocTh au(pPy3un OUpenearTcA HMaplualbHBIM OaB-
JeHueM ra3a B BO3IyXe, NI ero HaupsAKeHreM B pac-
TBODeE.
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KpoBb TparcmopTupyeT KMUCIOPOM OT JIETKUX K TKa-
HAM U YIJIEKHUCJBIN a3 OT TKaHel K JIeTKUM B CBs3aH-
HOM C IeMOTJIOOMHOM SPUTPOIIUTOB COCTOSHUMU.

OGorarenHas KKICJIOPOAOM KPOBL IIOCTYIIaeT BO
BCe OpraHbl M TKAHM OPraHmaMa, IAe IPOUCXOIUT
nud@dysus KUCJI0poaa B TKaHU, KOTopas 00yCJI0oBIeHA
pPasHUIed HaAOpPSAKeHUA B KPOBU M TKaHAX. B Kier-
Kax KHCJIOPOJ HCIIOJIb3yeTCA B OMOXMMUUYECKUX IIPO-
Imeccax TKAHEBOTO ILIXAHUSA — OKMUCJIEHUUW OPTaHU-
YECKUX COENUMHEHWH OO0 YIJIEKHCJIOrO0 rasa M BOJIbI
¢ obpasoBanuem ATO.

JpIxaTesIbHbIE M JIeTOUHbIe 00beMbl. BeHTu a1
JIETKUX OIIPEeNeJSIOTCA I'IyOMHON ABbIXaHWSA M YaCTO-
TOII MABIXaTeJbHBIX [OBUMKeHHuil. [yOuHa ABIXaHUA
¥ ero 4acToTa 3aBUCAT OT (pU3mMUeCKOil HATrPy3KHU, CTe-
eHU TPEeHUPOBAHHOCTH, SMOI[MOHAJIHHOI'O COCTOAHMS,
VCIOBUHM OKPYJKAIOIIEl cpedbl W APYTUX IMTPUYUH.
B moxoe onm HeBenmKu, TOTMa KaK Ha X0JIOMe ras3oo0-
MeH YCHUJINBAETCS, UeM IIOIAEPKUBACTCS IIOCTOAHCTBO
TeMOepaTypbl Teja. B CBA3U C 3TUM BBIAENAIOT P
JIETOYHBIX 00'bEMOB U €MKOCTEMH:

1. JuixamenvHolii ob6sem — 00BbeM BABIXaeMOTO
U BBIJBIXAEMOI'0 BO3AyXa B CIIOKOMHOM COCTOSHUU
(B cpeagaem oxoso 500 mu).

2. Pesepahulil 068em 800Xa — NOTOJHUTEIBHBIN 00h-
eM BO31yXa, KOTOPBLIN UYeJIOBEK MOJKEeT BIOXHYTH
mocje HopMaJabHOTO Baoxa (oxoao 1500 mu).

3. Pesepshulil 06sem 6bt0oxa — 00BEM BO3AyxXa, KO-
TOPBINA UEeJIOBEK MOJKET eIlle BhIJOXHYTH II0CJIe HOP-
MaJIbHOTO BBIZoxa (0oKoJsio 1500 m).

4. Ocmamounvlii o0sem JezKux — 00BeM BO3AyXa,
KOTOPBII OCTaeTcsA B JIETKUX MOCJE CaMOro Iy0o-
Koro BeIgoxa (oxoJsio 1200 mur).
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5. JKusHneHHas emKOCMb JNezKUX — 9TO 00beM BO3-
IyxXa, KOTOPBIM MOXKHO BBIJOXHYTH IIOCJIE CaMOTO
TJTy0OOKOT0 BIOXA, ABJIAETCA CYMMOM IBIXaTENIbHO-
ro o6beMa, pe3epBHBLIX 00HEMOB BIOXa M BBIJOXA
(3,5—4,7 ).

6. Obwas emrkocmv Jezkux — 00BEeM BO3LAyXa, CO-
Iep:Kalmuiica B JETKUX IIOCJe caMoro TJIyOOKOTo
BIOXa, SBJAETCA CYMMOM KU3HEHHON €MKOCTHU
W OCTATOUHOTO o0beMa Jerkux (4,7—>5 ).

7. PYHKUUOHANLLHAL OCMAMOYHAL eMKOCMb — 00b-
€M BO3IyXa, OCTAIOMINMCSA B JIETKUX IOCJIe CIIOKOM-
HOTO BBIIOXA, ABJIAETCA CyMMOI Pe3ePBHOTO 00-
eMa BBIJOXa W OocTaTouHOTo OoOBbema (2,7—2,9 ).
ObGecmeunBaeT BBIpaBHUBAHNE KOJeOAHUN KOHIIEH-
TpaIUi Ta30B BO BABIXaeMOM U BBIIBIXaE€MOM BO3-
Iyxe.

Jlezounas eenmunAyusl — DTO KOJUYECTBO BO3-
Iyxa, IIPOXOAsIliee uepeld JerKue B eIUHUITY BpeMe-
HU. OOBIYHO M3MEPSIOT MUHYTHBIA O0BeM IBIXaHU
(MO[1), paBHBIII TPOW3BENEHUIO ALIXATEIBHOTO 0O0B-
eMa Ha YacTOTy JbIXaHWsA. B MOKOe MHUHYTHBIA 00h-
eM abIxaHusa paBeH 6—8 j. Ilpu cpenmeil MBIIIEUHOI
Harpyske ou mocturaer 80 J/MUH, a TOpU TAKEIOH
(usmueckoit marpyske — 120+150 a/MuH.

Yacts Bapixaemoro Bosayxa (140—150 ma) sa-
Iep:KUBaeTCA B BO3AYXOHOCHBIX MYTAX, W IIOATOMY HeE
MPUHUMAET YUYACTUS B BEHTUJIAIINU aJIbBEOJI.

Perynamus peixanusa. [Ipomecc gpixammsa mozJie-
JKUT HEPBHOUM M TyMopaabHOU perynaanuu. C omHOI
CTOPOHBI, <«ILIXATEJbHBLIE» HEHPOHBI ABIXATEJIHLHOTO
IeHTPa, PACIOJIO}KEHHOTO B IIPOAOJITOBATOM MOS3Te,
MIOCBLJIAIOT PUTMHUUYECKUE UMIIYJILCHI K MeKpedep-
HBIM MBIIIIIAM U Auadparme, a ¢ APyroi, YyTKO pe-
arupyloT Ha CUTHAJbI, IPUXOAAIINE OT pasHoobOpas-

376



BHyTpeHHAA cpeaa opraHN3ma YesioBeka @ 441 @ 443

HBIX peIenTopoB. YacTh peIenTopoB pAaCIIOJIOXKeHa
B JIETKUX W OBIXATEJbHBLIX MYTAX, U pearupyeT HA UX
pactsa:xkeHue. [Ipyrue perenTopbl HaXOOATCSI B IIPO-
JIOJITOBATOM MO3Te U CTEHKaX COCYIOB, W PearupyioT
Ha M3MeHeHUe KOHIIEHTPAIIUN YIJIeKUCJIOTOo rasa, Kuc-
Jgopona, pH KpoBm. Bmox BBIBBIBAETCS yBEJIHMUYEHUEM
KOHIIEHTPAIIUM YTJIEKMCJIOrO Tra3da B KPOBU, a BBIJOX
CTUMYJIUPYETCA PACTIKEHUEM CTEHOK MhIXaTeNbHBIX
nyTeli u JIeTKuUX. B IeJoM abIxaHuWe sBJIsIeTCSa ped-
JEeKTOPHBIM aKTOM.

Ha mHTEeHCHUBHOCTD ABIXaHUSA CYIIECTBEHHOE BJIMS-
HUEe MOTYT OKAa3bIBATh BBICIIINE AbIXaTeJIbHBIE IIEHTPBI
B Kope OOJIBINTUX ITOJYIIapuil mepeaHero Mo3ra, a Tak-
JKe BereTaTuBHasA HepBHasd cucrtema. Tak, ee cuMIIa-
TUYECKUHA OTHeJ CIIOCOOCTBYET YUAIeHWIO AbIXaHU
W yBeJIWUYEHUIO TJIyOWHBI ABIXaHWA, a MapacuMIaTH-
yecKuil, HAa000POT, CHUIKAET ero YacTOTy W TJIyOUHY.

B rymopanpHO perynaanum abIxaHuA 3a7eficTBO-
BaH B OCHOBHOM T'OPMOH HAAIIOYEUYHUKOB — ajJpeHa-
JWH, BO3pacTaHme KOHIIEHTPAIlMU KOTOPOTO CII0CO0-
CTBYET YBEJIWUYEHUIO YACTOTHI M CHUJBI MHIXATENbHBIX
IBUKEHUN.

BHyTpeHHﬂﬂ cpeaa opraHnsmMma 4yenoBeKa

Ilogmep:xarnne OTHOCUTEJIBLHOIO IIOCTOSHCTBA CO-
cTaBa U IIOKasaTejell BHYTPEHHEHN cpenbl OpPraHus-
Ma — 20Meocmas3a — SIBJISETCS OTHUM M3 HeOTheMJie-
MBIX CBOKCTB JKHMBOTO. ¥ OJHOKJIETOUHBIX OPTaHU3MOB
OHO JIOCTUTaeTcA 3a cueT AuM(pPysmud M ocMoca, TOrT-
Ia KakK IMoJaBJsAoIlee OOJBLIIMHCTBO KJETOK MHOTO-
KJIETOUHBIX OPraHM3MOB yTPauMBaeT HEIIOCPeACTBEeH-
HBIA KOHTAKT C OKPYJKAaloIell CPeIod M OMBIBAETCS
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JKUIKOCTAMU BHYTPEHHEU cpenbl, HA KOTOPBIX U Jie-
JKUT roMeocTaTuueckas QyHKIIUA, CBA3aHHAsA C TPaHC-
TMMOPTUPOBKOM HEOOXOAUMBIX OPraHU3MY BeIeCcTB
U IIPOAYKTOB OoOMeHa. BHYTpeHHIOI0 cpely opraHmsMa
GopMUPYIOT KPOBb, TKaHeBad XHUAKOCTb M JuMda.
KpoBb — 5T0 0cO0BII BUJ COEIUHUTENIbHON TKAHU,
BBINOJIHAIOIIEN! pPAJ BaKHeHINUX QYHKIUHA: TpaHC-
TIOPTHYIO, PEryJATOPHYIO, 3aIUTHYIO WM T'OMEOCTATH-
yecKylo. TpaHcmopTHad poJb KPOBH 3aKJI0UYaeTCHd
B obecIieueHUN IIPOIIECCOB IbI-

3AMOMHU XaHWs, IepeHoce MUTATEIbHbBIX
Copepxanne nnasmel BelllecTB U BblAeneHuu. He me-
B KPOBW coOCTaBnser

Hee aKTHUBHO OHA IIPUHUMAET
52—61 %. Jlnutp nnasmol
uenoBeKa CoaepPKnUT OKO- y4acTue U B Peryaanuu PyHK-
no 900 r Bogbl, 65—85 OUHA OpraHua3Ma, TaKk Kak B Hel
6enKa 1 okono 20 r conen. coZiep:KaTcA TOPMOHBI U IDY-

rvue OMOJIOTUYECKH AaKTUBHBIE
BemecTBa. 3amuTHaA GYHKIIUA KPOBU CBA3aHA C TOJ-
Iep;KaHUeM MUMMYHHUTETa W CIIOCOOHOCTHIO K CBEPTHI-
Bauuio. ITorepsa 30 % KpoBW HPUBOIUT K CMEPTHU.

O0BbeM KpoBU B OpraHu3Me UejloBeKa C Maccoii Te-
Ja okojgo 70 xr mocturaer 5—5,5 1. KpoBb cocTrour
U3 ABYX OCHOBHBIX KOMIIOHEHTOB — ILIasMbl U (op-
MEHHBIX 3JIEMEHTOB.

Ilna3ma KPOBU CONEPIKUT HeopraHWYecKue 1 Op-
raHrYecKuWe BeIlecTBa. HeopraHuuecKume BeIecTBa
naasdMbl — 9T0 Boma (90%) m MuHEpaJbHBIE CO-
au (0,9%), a oprauuueckue — Oeaxu (7 %), KUPBI
(0,8%) u yraesonsr (0,12%). JIumenuas Genkxa ¢u-
OpuHOTeHa IIJa3Ma HasbIBaeTcs cbigopomkroil. Ilmasma
CBSBBIBAET U IIEPEHOCUT HEKOTOPOE KOJIMUECTBO Ta30B
(B OCHOBHOM YIJVIEKUCJIBIA Tas), NUTATeJbHbIE BeIlle-
CTBa W MPOAYKTHI OOMEHA BeIleCTB, a TaKiKe BBIMMOJI-
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HSET PeryjATOPHYI (PYHKIHNIO W (POPMHUPYET 3aI[UT-
HbIe CBOICTBa OpraHuama.

DopmenHbLle dnemenmbl Kposu. K hopMeHHBIM dJte-
MEHTaM KPOBU OTHOCAT OPUTPOIIUTHI, JIEAKOIUTHI
W TPOMOOIIUTEI. IpUmpoyumst, UJIN KpacHble KPOBs-
HbIE TeJblla, — 0e3bagepPHbIe KJIeTKN 7—8 MKM B -
aMeTpe W OKOJIO 2 MKM B TOJIIUHY, UMeIolue (popmy
IBOSKOBOTHYTOrO Aucka. OHU comep:KaT reMOorjJo0unH,
KOTOPBIA 00paTHMO CBS3BIBAET KHUCJIOPOA U YIJIEKUC-
JbIi Ta3. I'eMoOryio0MH, IPUCOETUHUBIINNA KIICJIOPO,
HA3bIBAETCA OKCUTEeMOTJIOOMHOM, a ero KOMILIEKC
C YIJIEKUCJIBIM Ta3oM — KapoOremoryiooumunoMm. Kposs,
oborainesnHas KMCJIOPOIOM, UMeeT 0oJiee SpKUii, aablil
IBET W HAa3bIBAGTCA apPMepuabHoil, a ob0eTHeHHAS
UM — BeHO03Has — 00Jiee TeMHOI'0, KPACHOI'O I[BETA.

KonmuecTBo spuTpornutoB gocturaetr 4,9—5,5 M
B MM°. OHE 00pasyloTCa B KPACHOM KOCTHOM MOS3Te,
GyHRIIOHUPYIOT OK0J0 120 CyTOK, IPU 3TOM MOTYT
HAJOJITO 3aJePKUBATHCSA B KANMMWJLIAPaAX KOXKU, ITede-
HU U ceJie3eHKe. OTH OPraHbl HA3BIBAIOT «JEI0» KPO-
Bu. Paspymramorcsa spuTpoOnUThl B IeUYeHU, Cele3eHKe
" KOCTHOM MoO3re. YHKINEN dPUTPOIUTOB SABJISIETCS
TPAHCOOPT KUCJIOPOIa M YIJIEKUCJIOTO rasa.

Jletikouumut, niau Oejible KPOBAHBIE TeJbIlA, —
KpYIHBIE, YyacTo 0Oec()OpMEHHBIE KJETKH IHaMETPOM
4,5—18 MM, uMeroiue Aapo. KoanuecTBo JeHKOIH-
TOB Kosebserca ot 4 1o 9 Teic. B MM°. Kak u spurpornu-
THI, OH 00pas3yloTCcsa B KPaCHOM KOCTHOM MO3re, a JI0-
3peBaloT B cejiedeHKe U JuM@aTniuecKux ysuaax. Ogun
JEHKOIUTHI "KUBYT HECKOJBbKO UacOB, a APyrue — Ha
OPOTAKEHNN BCEeH KU3HU UYesioBeKa. PaspyiarTcs
JEeHKOIUThI B CJIM3UCTOH O000JIOUKE NIHIIeBaAPUTEb-
HOTO TpaKTa, MecTaX BOCIIaJIeHUdA, cejie3eHKe, KOCT-
HOM MO3re U APYTruX OpraHax MMMYHHON CHUCTEMBI.
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OcHoBHAA (PYHKIUA JEHKOIUTOB — 3amuTHasa (¢op-
MUPOBaHNE UMMYHUTETA), UX KOJIUUECTBO CYII€CTBEH-
HO BO3pacTaeT NpPHW HONAJaHWU B OpraHU3M OoJie3He-
TBOPHBIX areHTOB.

HexoTopnle JeHKOIUTHI BBIAEJNSIIOT CIIeI[HaJbHBIE
O0eJIKM-aHTUTENa, KOTOPHIE CBA3LIBAIOT 3TUX BO30YIu-
TeJiel, 0caabMAIT U MOTYT YHUUYTOXKAaTh, UX Ha3bIBa-
0T JUuM@ouumam, a Ipyrue — MOTJIOMIA0T BO30YIU-
TeJell Pa3JIMUHBIX 3a00/IeBaHUN 1 UyKepPOaHbIe OeIKU
nyTeMm ¢aromutosa. Takue JeAKOIIUTHI HaA3LIBAIOTCH
@azoyumamu. CKOILIEHNE MEPTBBIX MHKPOOPTaHU3-
MOB, KHMBBIX M IIOTHOIINX (ParomuTOB 00pasyeT KeJ-
TOBATYIO MacCcy, KOTOpas Ha3bIBAETCA 2HOCM.

Tpombouumol, NI KPOBAHBIE TJIACTUHKN, — 3TO
MenKue OecliBeTHBIE, 0e3banepHble O0JOMKHU KJIETOK
2—4 MKM B guamerpe. VX KOJMUECTBO IJOCTHUTAET

200—400 TeIc. B MM°. OOpasy-

3AMNOMHHU IOTCA OHM B KPACHOM KOCTHOM
Hanbonee pacnpoctpa- Mo3re, (PyHKIIMOHUPYIOT B Te-
HEHHbIMN 3a60neBaHNAM yeunne 8—11 cyrok. Paspymia-
KPOBM ABNAIOTCA PAa3HOO- I0TCA TPOMOOIIMTHEI B MeCTax
GpasHble aHemnM, nevike- HapYIIeHUs I[eJOCTHOCTU KPO-

A.
mus, remoduny BEHOCHBIX COCYJOB, rze o0pa-

3yI0oT TpoMOBbI. TpPOMOOITUTEI
BBITOJIHAIOT 3aIUTHYIO0 (DYHKIINIO, TOCKOJbKY, ITPHU-
HUMAas yJacThe B CBEPTHIBAHUU KPOBU, OHU ITPEIAT-
CTBYIOT KPOBOIIOTEPE U IOMAJaHWIO Pa3JIMYHBIX WH-
(EeKIIMOHHBIX areHTOB.

I'pynnst kpoBu. IlepenruBanue kposu. Ilpu 3Hauu-
TEJbHBIX KPOBOIOTEPAX U HEKOTOPHIX 3a00JieBaHUAX
TpebyeTcA IepesnBaHNe KPOBU, ONHAKO B IIPOIIJIOM
5TO MPUBOAMJIO K CMEPTU HaIlMeHTOB WUJU TAMKEIBIM
paccTpoiicTBaM 3M0POBbA. IIpuumHON 3TOT0 ABJIEHUS
OKas3aJioch CKJIEMBAHUE d3PUTPOIUTOB Y JIUI], KOTOPHIM
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nmepesinBalOT KPOBb — peyunuenmos. VcciaemoBaHusa
MOKAas3aJid, UTO SPUTPOIUTHI MOTYT HECTH CIIeIHaJib-
HbIe OeJIKM-arTJIIOTUHOTEHBI, 0003HauaeMble OOJIBIIIN-
MU JaTHHCKUMU OyKBamMu A u B, Torga Kak B miaasMme
KPOBU MOTYT COAEpPIKaThCA Apyrue 0eJIKU — arrTJiio-
TUHUHBI, 0003HaYaeMble IrpeuecKuMu GykBamu o u f3.
Bo usbexkaHnue CKJIeMBAaHUSA SPUTPOIUTOB — AarTJIio-
TUHAIIUY — B KPOBU OJHOTO W TOTO Ke UeJIOBEeKa He
IOJIKHBI BCTPETUTHCSI OJHOMMEHHLIE AarTJIIOTHHUHBI
u arraotuHOreHB! (A m 0, B u f3). Bcero 65110 BBI-
IeJIeHO YeThIpe Ipynnbl KpoBu 1o cucteme ABO, o6o-
3HaUaeMble PUMCKUMHU ITU(paMu HUJIu OyKBaMu Jia-
tuHckoro ajndasura: 1 (0), II (A), III (B), IV (AB)
(cM. «IKcIpecc-IIOMOIIHUK », ¢. 447).

Ha sHannm sTux 0coO0EHHOCTEH OCHOBAHO IIE€PEeJIH-
BaHMEe KPOBU IPU KPOBOIOTEPAX U XUPYPTUUECKUX
onepanuax. Jlui ¢ I rpynmnoit KpoBu Ha3bIBAIOT YHU-
éepcanbHblMU 0OHOPAMU, TaK KaK WX KPOBb MOYKHO
epeanBaTh JIUIAM C JI000# rpynnoi Kposu. Jlogam
co Il rpynmo#t KpoBW MOMKHO IEepPeIMBATH KPOBBL JIUIL
c I u Il rpynnamu kpoBu, a jgumam c III — Kposb
I u III rpynm. Jlum ¢ IV rpynmoit KpoBu Ha3BIBAIOT
YHUBEPCANbHBLMU PeUUNUEeHMaMU, TaK KaK UM MOMK-
HO IIepesinBaTh KPOBb JIIOO0OM T'PYMIILI.

B macrosiee BpemMsa IpHU IIepeIUBAHUUN KCIOJIb-
3YIOT KPOBBL TOJIBKO T'PYIIILI PEIUINEHTAa, IMOCKOJIb-
Ky, KpoMme cucteMbl ABO cyIecTByoT u Apyrue Cu-
CTEeMBI, HAIIPUMep, cucteMa pesyc. Jluia, MmeMOpaHBI
SPUTPOIIUTOB KOTOPHIX HECYT CIEINAJbLHBIN 0eJ0K Ha
TIOBEPXHOCTH, HA3BLIBAIOTCS PE3yC-IOJIOKUTEeIbHBIMU,
a He UMeIUe ero — pe3yc-OTpPUIlaTeNIbHbIMU. [Ipu
mepeuBAHUY KPOBU JIUIL C IOJOKUTEIbHLIM Pe3yCOM
JIOOSAM C OTPUIATEJbHBIM pe3yc-(paKkTopoM TaKiKe
IPOUCXOMUT AarTJoTHHanuA. JlaHHada cucTeMa IMOJY-
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Yynjia CBOe Ha3BaHUE OT MaKaK pe3yc, Y KOTOPBHIX OHA
BIepBbIe OblIa HalifeHa.

Pesyc-(akTop nmeeT 3HaueHUE U I ITPOTEKAHUA
0epeMeHHOCTH, ITOCKOJbKY, €CJIU MaTh pe3yc-OTpHuiia-
TeJbHA, a IIJIOJ — Pe3yc-IOJIOKUTENeH, TO HPU PO-
IaxX ero KpoBb MOJKET IOMAcTh B KPOBbL MAaTepu, U ee
OopraHm3M HauHeT BbIpabaThIBATh aHTUTEJNA (ArTJIIOTH-
HUHBI) HA aHTUTEeHBI (ArTJIIOTUHOTEHBI) SPUTPOIIUTOB,
YTO IIPU CJIeAYIOIIell 6epeMeHHOCTH MOYKET IPUBECTU
K Cepbe3HBIM OCJIOYKHEHUIM.

HNMmyHHTETOM Ha3LIBAIOT CIOCOOHOCTL OpPraHU3Ma
3aIUIIaTh COOCTBEHHYIO IT€JIOCTHOCTh 1 OMOJIOTHYEe-
CKYIO MHIWBUAYAJbLHOCTb. B OCHOBE MMMYyHHUTETA Je-
JKUT HEBOCIPUUMUYNBOCTH OpPraHM3Ma K HH(PEKI[HOH-
HBIM 3aboseBaHuAM. OCHOBBLI yUeHUA 00 UMMYHUTETE
oblmu paspaboranbl 1. 1. MeunukosbiM u II. Opiu-
XOM.

CyILIHOCTE MMMYHHBIX peaKIUil 3aKJI0YaeTCs
B TOM, YTO BBLICOKOMOJIEKYJIAPHBIE OpPraHUYEeCKUe Be-
1IIecTBa, B YACTHOCTU OEJKM U TOJIMCAaXapUibl, IIPO-
HUKIIIEe BO BHYTPEHHIOIO Cpely OpraHu3Ma, BOCIPU-
HUMAaIOTCS KaK UYKepPOIHble — AHMU2eHbl, I B OTBET
Ha uX IIOABJIEHWE HAYMHAETCSA BBIPAOOTKA CIeIlu-
aJbHBIX BEIEeCTB — AaHTUTEJN, KOTOPbIe CBA3BLIBAIOT
1 00e3BPEKUBAIOT 9TU AHTUTEHBI, a TaKyKe CTUMYJIN-
PYIOT mIpoliecc (paromuTosa.

WNMMyHHUTET MOKET OBITh €CTeCTBEHHBIM U WC-
KyCCTBEHHBIM. EcmecmeéeHHblll umMmyHumem BbIpa-
O0aTbIBaeTcA OpPraHM3MOM 0e3 MCKYCCTBEHHBLIX BMe-
IIaTeJabCTB, TOTMA KaK UCKYCCMGBEHHbL BO3SHUKAET
TOJBKO IIOCJIE BBENEHUS B OPraHU3M CIEIUAJTbLHBIX
JeKapCTBEHHBIX (hOPM.

EcTecTBeHHBITT UMMYHUTET MOYKET OBITH 8DOXNCOEH-
HblM U npuoOpemeHHblM. BpOXKIeHHBI MMMYHUTET
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dopmupyerca OJsaromapsa IPOHUKHOBEHUIO AHTHUTE
yepes ILJIAIeHTy WX IPU IepeJade uxX ¢ MOJOKOM Ma-
Tepu, TOTJa KaK IPUOOpPEeTeHHBIA — TOJIBKO B PE3YJIb-
TaTe MepeHeCeHnsa Pa3JINUHBIX 3a00JIeBaHUI.

Pasauuaior m gBa Buga MCKYCCTBEHHOTO MMMYHU-
TeTa — AKMUBHbLI W NACCUBHbLIL. AKTUBHBI NMMY-
HHUTET BO3HUKAET B pe3yJIbTaTe BBeIeHUs OcaabJeH-
HBIX BO30yauTeJsieli 3a00JieBaHUI WJIN BBIAEIAEMBIX
HUMI BeIecTB B BUIE BAKUUH, HAIPUMep, IPOTUB
mudrepun. IlaccuBHBII Ke MMMYHHUTET OOYCJIOBJIEH
BHECEHMEM TOTOBBLIX AHTHUTEJ K BO3OyIUTEIAM — Cbl-
80pOMOK. AKTUBHBI HNMMYHUTET 0OJiee CTOEK, UeM
HacCUBHBIN, coxpaHawuiica 4—6 Hemeab. 3HAYN-
TeJbHBIN BKJAJ B PaspaboTKy IIPUHIIUIIOB CO3MAHIS
BaKIMH ¥ KX BBeJeHUS B MEIUIIMHCKYIO IPaKTIH-
Ky BHec Beaukuii ¢panmnysckuii 6wmosor JI. ITacrtep
(1822—1895).

Hexoroprie 3abosieBanus (BeTpAHasA ocma, Kpac-
HyXa, CKapJaTHHa W [OpP.) UYeJIOBEK II€PEHOCUT OINH
pas B KM3HU, TaK KaK WHMOPMAIIUSI O BO3OYAUTEIAX
COXpaHsAeTCsA CIeINAJTbHBIMU JUMQPOIIUTAMU — KJET-
KaMu MMMYHHOI mamaTu. [pyrumu 3abosieBaHUSIMU
YeJIOBEK MOJKEeT 3apaskaTbCA MHOTOKPATHO, TaK Kak
BO30yauTeNIN STHUX 3a00JeBaHUM J1OO CIAUIIKOM OBI-
CTPO MYTHPVIOT, KaK BUPYCHI T'PUIIA HUJINA MMMYHO-
meduinTa ueiloBeKa, JnbO0 MMMYHHTET HA HUX BO3-
HHUKaeT BPEMEHHO.

Pan aaTurenoB, mampuMep IIbLIbIIA PACTEHUI, IO-
MaIllHAsA MObIJIb, KOIIAUbs IIEPCTh, CIOCOOEH BBI3LI-
BaTh OCOOEHHYIO, YparaHHYO (POopMy MMMYHOJIOTHYE-
CKOT'0O OTBETa, KOTOopas IIPOABJAETCS B IIOBBLIIICHHUN
YYBCTBUTEJBHOCTH OPraHM3Ma K HUM, — QJJepzuio.
Taxkue aHTUTEeHBI HA3LIBAIOTCA aJJjepzeHamu. AJi-
Jeprusi pasBUBaeTCs, KAaK IPABUJIO, He IIPU IIEPBOM,
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a Ipu IIOBTOPHOM KOHTaKTe ¢ ajyiepreHom. Ilpm ai-
JIeprUuy OPraHM3M OTBEUAaeT Ha ajljiepreH Upe3MepHOM
peakIirei, IOBPeXKIAIOINE ero cOOCTBEeHHBIE KJIETKU
U TKaHU B pe3yjbTaTe OTeKa, BOCIAJEHUWS, cIla3Ma
U paccyabieHnsa TJIagKON MYCKYJIaTyphl, IPYTUX Ha-
pyiieHuii. Buojsornueckoe 3HaUeHUE aJIJIePTUN HE BBI-
SICHEHO.

Hawubosee omacHoOM IpUUYMHON CHUKEHUA UMMYHU-
TeTa ABAdAeTcA mHpuUIimpoanue BUY.

CeeprhiBaHMe KpoBHu. CBepThIBaHUEe KPOBU IIPE.-
CTaBJIsIeT COOOM CJOXKHBIM IIpollecc 0Opa30BaAHUS
CT'yCTKA KPOBM — Tpom0ba, KOTOPBIH IIPeZOTBPAIIlaeT
KaK KPOBOIIOTEPIO, TaK U IOHaJaHWe B OPTaHU3M pas-
HOOOpAa3HBIX BEINEeCTB 1 BO30yAUTe el 3a00/IeBaHIIA.

Hapyienue I11€JIO0CTHOCTH COCYZOB OOBLIKHOBEH-
HO CONPOBOMKIAETCA CKOIJIEHWEeM TPOMOOIIMTOB OKO-
JI0 MecTa TOBPEeXKIEHUs 1 3aIlyCKOM KacKaja peak-
U CBEPTHIBAHUA KPOBU, B KOTOPBIX IIPUHUMAIOT
yuyactue OesiKu TPOMOOIIJIACTUH W IIPOTPOMOUH, BU-
ramMmuda K u Kaabmuii. PesyiabTaToM sTHX COOBITHI
ABJISIETCS IIPeBpallleHre PacTBOPUMOro OeJKa puopu-
HOTeHa B PAaCTBOPUMBIN (puOPUH, KOTOPBIA (OpMUPY-
eT TYCTYIO ceTh. B 9T0i ceTu 3amyThIBAIOTCSI Kak COO-
CTBEHHO TPOMOOIIMTEI, TaK W APYTHUe KJIETKU KPOBU.
OxonuaTegbHOE OPMHUPOBaHNE TPOMOA CBA3AHO C €ro
YILJIOTHEHUEM.

Jumdpa. Jlumdoit HazpiBaeTcA KeJjToBaTad KUJ-
KOCTb, 3amOJIHAIONIAA JuM@daTuueckyo cucremy. Ilo
CBOEMY COCTaBy OHa Iomo0Ha KpPOBU, OTHAKO B ee
IJIa3sMe COMEeP:KUTCS HaMHOTO 0OoJIbIilie OeJIKoB, a ¢hop-
MEHHBIE 3JIEMEHThI IIPEACTaBJEeHbl B OCHOBHOM JIEM-
Kormuramu. JluMmpa HaunHAET 00Pa30BLIBATLCSI B JIMM-
(haTryecKMX KaMMIIApPaxX, KyAa MMOCTyIIaeT U30BITOK
TKaHeBOI JKUAKOCTU (caMa TKaHeBasd *KUIKOCTH B OC-
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HOBHOM COCTOUT H3 IIJIa3Mbl KPOBHU H HefIRO]_IPITOB,
BBIIABJIEHHBIX Yepe3 CTEHKU KanujidpoB). B smumda-
TUYEeCKUX y3JiaxX JuM@a MMOIOJHAETCS JUM@OIuTaMu,
3[IeCh JKe 3aJePKUBAIOTCA BO3OYAUTEIUN PA3IUIHBIX
3aboseBanuii. JIuMmpa BHITONHAET TPAHCIIOPTHYIO, ITH-
TaTeJbHYIO U 3allTUTHYIO (PyHKIINU.

CTPOEHI/Ie N XNn3HeneATe/IbHOCTb OpraHoB
cncTtemMbl Kp03006pau.|,e|-|m|

Kposoobpauwenuem Ha3bIBAIOT HEIIPEPHIBHOE IBU-
JKeHMe KPOBHU II0 3aMKHYTBIM IIOJIOCTAM CEePAIla U KPO-
BEHOCHBLIM COCYZaM, IIOCKOJBbKY TOJBKO B JBUMKEHUU
KPOBb MOJKET BBITIOJHATH cBou (pyukIiuu. KpoBoobpa-
mieHre o0ecIeunBaeTCs cep-
IEUHBIMUA COKpPAIIeHUAMMN.

Cucmema KposoobGpauie-
HUs YeJiOBeKa, WUJIN KpPoBe-
HOCHas cumcreMa, o00paso-
BaHA CEepAIleM U COCYJLaMW,
3amoJIHEHHBIMU KpoBbI0. OHa
3aMKHYTas1, IMEeT JBa Kpyra
KpoBoobOparrenus (puc. 158).

Crpoenmne cepama. Cepn-
Ile — MOJBIA MbIIIeYHBIN
opraH, KOTODBII pUTMUUE-
CKU COKPAILIAeTCsS B TeUeHUe
Bcell ;Ku3uHu udesoBexa. OHO
pacmojiaraercs BU JIEBOI TIO- CHOTEMA TOIOBEKA:
JIOBUHE TPYIHOU IOJIOCTH, 1 — cepaue;
man puadpparmoii. Ceppame 2 — aopra;
3AKJIIOUEHO B OKOJocepjeu- o — COMHDIC aprepui;

4 — BepXHAA IIoJiasd BEHA,;
HYIO COeVMHUTEJIbHOTKaHHYIO 5 — HUKHASA II0JIas BeHAa

Puc. 158. Kposenocuas
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CYMKY — nepukapd, KOTOPBIN IIPEeIATCTBYET MU3JIUIII-
HEMY PAaCTSIKEeHUIO cepAlla U eTro IEepPeroJHeHnI0 KPo-
BbI0. MeXXay IepuKapIoM M CTEeHKOH cepAma HaxXo-
IUTCA cIellualbHasA JKUIKOCTb, CHUIKAIOIIAA TPEeHUe
IIPpU COKPAIIEHUM CepaIia.

CTeHKU caMOT0 CepAlla TPeXCJIOWHbIe — CHAPYKU
OHU TIOKPBITHI COEIUHUTESIbHOTKAHHBIM INUKAPIOM,
W3HYTPU BBICTJAHBI dUUTEIUEM — IHAOKAPIOM,
a MexJIy HUMU HaXOAUTCA Hambojiee MOIIHBIN cpep-
HUH CJ0H — Muoxapd, oOpa3soBaHHBIN CePAEYHOI IT0-
TIePEeYHOII0JI0CATON MBIIIIeUHON TKaHbIO (puc. 159).

Cepame y uesoBeKa uYeThIpexKaMepHOe, OHO Je-
JIUTCS IIEePEeropoaKoil Ha MPaByIO U JIEBYIO ITOJIOBUHBI.
JleBasg mosi0BMHA B3amoJiHeHA apmepuanavHoil (obora-
IITeHHON KMCJIOPOIOM) KPOBbIO, a IpaBasd — BEHO3HOI
(obemmennoit wKuciaopomoMm). Kakmas IoJoBUHA Ie-
JuTcd Ha npedcepdue u jenyoloiex, pasTpaHUUEeHHbBIE
KiaamaHaMu. Mex Iy mIpaBbIM OpeacepaAreM U ITPaBbIM
JKeJIyIOUKOM PAacCIIOJIOKEH mpexcmaeopuamulii KJa-
naw, a MeXIy JIeBLIM IIpeAcepaueM U JIEBBIM JKeJy-
IOUKOM — dsyxcmeopuamutii (mumpanvhuslit). Tar
KaK JIeBBIHA KeJyIOUYeK MOJIIKeH
obecrreunTh OBUMKEHUE KPOBU
IO BCEM OpraHaM U HCIILITHIBA-
eT 0OJIbINe HATPY3KU, €TI0 MbI-
IIeYHbIe CTEeHKUW Pa3BUTHI CUJIb-
Hee, ueM y mpaBoro (puc. 160).

Pa6ora cepama. Ceppare aB-
JIsIeTCsI CBOeOOpasHBIM HaCOCOM
Puc. 159. Crpoenue KPOBEHOCHO CHCTEeMBI, KOTO-

) CTEHKM cepAua: pBIfi TOHUT KPOBBH IO COCYZAM.
— mepuKapm;

9 _ ommkapn; IMuxa paboTwhl cepaila COCTOUT
3 — MUOKapnm; 13 4Yepenymoimnuxcd IIepuogmye-
4 — oHIOKADA CKUX COKpallleHuil (cucmoJavt)
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u paccaabsenus (Quacmoast). HamonHeHHBIE KPOBBIO
mpencepausa COKpaIaimTcsa (cucrToJsia Opencepamit —
0,1 c), BOpbICKMBaA KPOBb B JKEJIYIOUKU. 3aTEM CTEH-
KM Ipencepauii paccaabisoTcsi, W OHU HAUWHAIOT
IIOCTEIIeHHO HAIOJHATHCA KpPOBbI0. I[IpHUTOK KpoBU
B IOpencepans oOyCJIOBJIEH PAa3HUIIEH JaBJIeHUHN B Be-
HaX ¥ IpelcepousiX, COKPAIMeHUSIMH CKeJIeTHBIX
MBIIII, a TaK:Ke IPHCACBIBAIOIINM IeiCTBUEM TI'PY/I-
HOII KJIeTKM U caMux mpexacepauii. Coxkparlienune cre-
HOK JKeJIyIOUKOB (CHCTOJIa KeJTYAOUYKOB), KOTOPBIE
BBIOPACHIBAIOT KPOBb K BHYTPEHHUM OpPTraHaM, MJIUTC
okoJyio 0,3 c. BosBpallleHII0 KPOBU B KEJIYIOUKMN Me-
IIAl0T CTBOPYATHIE KJAIIAHBI, IIOdTOMY BCA KPOBb U3
JIEBOTO JKeJNyoUKa YCTPEMJISIETCSI B aOpTy, a M3 IIpa-

BOrO — B JIETOYHBINA cTBOJI. Ilocjae BBIOpOCA KPOBU
IIPOUCXOMUT 00IIlee paccyabaeHre CTEeHOK cepalia (mu-
acroma — 0,4 c¢), mocyie Yero IHUKJ MOBTOPSETCH.

KpoBb u3 cocymoB He MOXKeT BepHYTHCS B JKEJTYIOUKH,
IMOCKOJIbKY B HUX HMEIOTCA IIOJYJIYHHBIE KJAIlaHBI.

Bnaromapsa csoiicTBaM Mumokapga — BO30YIMMO-
CTH, IPOBOAVMOCTH, COKPATUMOCTH 1 PUTMHUYHOU aB-
TOMaTUU — oOOecIeunBaeTcs UeTKasa paborTa cepjaiia.

Puc. 160. Crpoenue cepziia:
1 — mpaBoe mpejcepaue;
2 — TpexCcTBOpPUATHIH
KJamaH;

3 — mpaBBIH JKeJyIoueK;

4 — JeBoe mpencepaue;

5 — IByXCTBOpUATHIH (MU-
TPaJIbHBII) KJallaH;

6 — JIeBBIN JKeJTyJ0oUYeK;

7 — aopra;

8 — JerouHasi apTepusd;

9 — BepxHsA MoJasg BEeHA;

10 — HUXKHAA ToJasd BeHAa;

11 — meperopogka
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Asmomamueil cepdya Ha3bBIBAETCA €T0 CIIOCOOHOCTH
COKpAaIlaTbCA aBTOHOMHO, 0e3 BHEIITHUX ITO0Y KIeHUH.
Bos0y:kmeHnne BO3HUKAET B CIEHAJBHBIX yYacTKax
CepIevuHol MBIIIILI — Yy3JlaxX. Bemymuii ysei, pac-
TIOJIO’KEHHBIA B CTEHKE IIPABOTO IIPEeIcCepAus y MecTa
BIIAJeHUA MOJBIX BEH, 3alaeT YacTOTYy CEePIAeUYHBIX CO-
KpallleHnii, TOSTOMY €ro Has3bIBAIOT BOAUTEJIEM PUT-
Ma. OT Hero BO30y:KJeHIEe PacIpoOCTPaHAETCS IO BCe-
MY CepAIly, a TaKsKe II0 0COOBIM YUaCTKaM MbIIIIEYHO
Tkanu. OTHOBPEMEHHOCTH COKpAINleHUs NIpecepauii
WU KEeJYIOUKOB ITOCTUTaeTCA 3a CUeT KJETOUHBIX
KOHTAKTOB CEPJEeYHOMN IIONePeUHOII0J0CATON MBIIIeY-
HOII TKaHMU.

Pezynayus pabomost cepdua. Hecmorpa Ha TO YTO
cepare (GYHKIIMOHUPYET IOCTOAHHO, IIepeKaumBasi
okoyio 10 T KpoBu B CYyTKH, OHO BCerJa TOUYHO pea-
TUPYyeT Ha MOTPEOHOCTH OpraHm3Ma U IIOICTPAUBAETCS
mon HuX. JlocTuraerca 9TO IIpHCIIOCOOJIeHWE 3a CUerT
CJOKHON CHUCTEMBI PEryJANUN ero IesaTeJIbHOCTHU:
cepjIle HaXOOUTCSA IO KOHTPOJIEM He TOJBKO HepB-
HOM CHCTEMBI, HO W OTBEUAeT Ha pas3JINYHbIe T'yMO-
pajbHBIE BIUAHUA.

IleHTPBI PeryadaAIlumy CEepAeYHON NeATeIbHOCTU Ha-
XOAATCA B COHMHHOM W IIPOJOJITOBATOM MO3Te, a TaKiKe
B rUIoTajamMyce M Kope OOJIBINNX MOJIYIIapuil mepes-
Hero mo3ra. KoHTpoJIb 3a MesaTeIbHOCTHIO CepaIla ocy-
IITeCTBJISAETCA UYepe3 IIOCPEACTBO BereTaTUBHON HEPB-
HOM CHUCTEMBI: ee CUMIIATUUYECKUI OTAEJ CIIOCOOCTBYET
YBEJIMUEeHUIO0 YacCTOThI M CHUJbI CEPAEUYHBIX COKpalie-
HUH, TOTJa KaK ITapacuMIIaTHYecKuii, HaobopoT, oc-
Ja0JaAeT UX W yperkaeT PUTM, BILJIOTH MO OCTAHOBKU
cepaIa.

WUsmenenus paboThl cepAlla HaAOJOLAIOTCA W IO
BO3JEeMCTBMEM OWOJIOTMUECKN AaKTUBHBIX BeIIeCTB,

388



Cuctema KpoBoo6paLleHns @ 441 @ w3

OUPKYIUPYIOIIUX B KpoBu. Hampumep, TOPMOHEI
aJpeHaInH U HOPaJApeHAJNH YBEJINUYNBAIOT CUIY 1 Ua-
CTOTY CepAeUYHBLIX COKpAaIeHWil. TO MMeeT BayKHOe
OmoJIoruecKoe 3HaueHM’e, IIOCKOJbKY CHJIbHBIE (-
3MUEeCKHe Harpy3KH U 5SMOIMOHAJbHOE HAIPsKeHIe
CBs3aHBI C BRIOPOCOM aJpeHaJiiHAa B KPOBb, KOTOPOE
BJIeUeT 3a co0O#l yCcuUJIeHHE CepAeuHON NeATeJIbHOCTH.

CrpoeHne 1 (pyHKIIUU KPOBEHOCHBIX cOcynoB. Kpo-
BEHOCHBIE COCYZbI SBJISIOTCS CBOEOOPa3HBIMU TpPAaHC-
HOPTHBIMU MATUCTPAIIMHU OJIS OBUMKEHUS KPOBU IIO
BCEMY OpraHu3My. PasjamuaioT Tpu BULa COCYOOB: ap-
TEepUU, BEHbl W KANWIIAPBLI. Apmepusmu Has3bIBAIOT
cocynabl, HeCcyIlje KpoBb OT cepAala K opranam. Kpyi-
HeHIIMNMI apTePUAMI OPTaHN3MAa UeJIOBeKa SABJISIOTCS
aopra, OepyIasa HayaJio OT JIEBOTO JKEJyJouKa Cepl-
IMa, JerouHble U COHHbIE apTepUH.

BeHblL — 3TO cOCyabl, KOTOPbIe BO3BPAIAIOT KPOBL
OT OpraHoB K cepaiy. CaMbIMIU OOJIBIINMEI BeHAMHU Op-
radns3Ma uejOBeKa SBJIAIOTCS BEePXHAA M HUMKHAS II0-
Jasi BeHbI, COOMpaloIie KPOBb OT BePXHEeN 1 HUMKHeI
TIOJIOBUHBI TeJia, a TaKyKe JIeTOUHbIe BEHBI.

CTeHKHN KPYIIHBIX COCYAOB OOpa30BaHBLI 3JIACTHY-
HOU COeIMHUTEJHbHON TKAHBIO M SIIUTEJNEM, OJHAKO
apTepuu OTJIMYAIOTCS OT BEH TE€M, UTO Y HUX MMEEeTCs
IOIIOJIHUTEJNbHBIA CJOM IJIAAKOII MBIIIIEUHOI TKAaHU,
COKpallleHre KOTOPOM CIIOCOOCTBYET IIPOABUIKEHUIO
KPOBHU II0 cocymaM. B BeHaxX ’Ke eCTh KJIAIlaHbI, IIpe-
OATCTBYIOIINE ABMMKEHIIO KPOBU B 0OPATHOM HAIIpaB-
JIEHUHU.

Kanuanapvl, — 3TO MeJbUyalIliue COCYAbl, CTEHKU
KOTOPBIX 00pasoBaHbI TOJLKO SIUTEJINAJIbHOM TKa-
HbI0. Kanmuanapsl 06pa3yioT ceTh BO BHYTPEHHUX Op-
ramax, obecleunBas OOCTABKY KPOBM B caMbIe OT[a-
JIeHHBIE TOUKN OpTaHM3Ma.
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Kpyru kpoBooOpamenusa. KposeHocHas cucrema
YeJIOBeKa MMeEeT JBa Kpyra KpoBooOpalneHus — 00.J1b-
woit u maavtii (puc. 161). Boabiioil Kpyr KpoBooO6-
pallleHusi CBSI3LIBAET CEPAIe
CO BCEMH OpraHaMu, KpoMe
gderkux. OH HaumHaeTcda
B JIEBOM JKeJyI04YKe, KPOBb
u3 KOTOPOTO BBIOpacChLIBAeT-
cA B aOpTy, pacTeKaeTcs II0
BCEMY TeJly, a 3aTeM Cco0u-
paeTrcs B BEPXHIOI W HUMK-
HIOIO II0JIbIe BEHBI, BIIAAaio-
e B IIpaBoe IIpeacepaue.
Aprepun O6OJBIIIOTO Kpyra
KPOBOOOpAIIeHUs HECYT ap-
TepuajbHyI0 KPOBb, a Be-

Puc. 161. Kpyru kpoBo-

oBpamenna: HBl — BeHO3HyM. Maubli
1 — GoubIoit KpyT KpYT KPOBOOOpAIIEHUS CBA-
KPOBOOODAIIeHN; 3bIBAaeT  Ccephale TOJBKO

2 — MaubIii KpyT

KPOBOOGpATIe NS C JIETKMMM, OH HaUMHaeTCA

B IIPABOM JKeJIyJOUKe U 3a-
KamuyuBaeTcs B JIeBOM IIpeacepauu. Jlerounsie apre-
puM MAJOro Kpyra KpoBOOOpPAIlleH!A HECYT BEHO3HYIO
KPOBb, a JIETOYHLIE BEeHbI — apTePHUAILHYIO.

JNumdaTtnueckan cucrema

Kpome KpoBeHOCHOI, B OpraHM3Me UeJIOBEKa MMe-
eTcs ellle OJHA COCYIUCTas CHUCTeMa — CHUCTEMA JIUM-
doobparrenus, uau guMmdaruueckas (puc. 162). Oua
COCTOUT M3 COCYAOB U JUM(MpaTHUEeCKUX Y3JO0B, pac-
TMOJIO}KEHHBIX TI0 XOAy cocynoB. K cocymam cucTeMbl
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aumM@ooOpaIeHna OTHOCATCA KaluJJIAPEl U TPOTOKH,
HauboJiee KPYIHBIN N3 KOTOPBIX — T'PYLHOIA.

B oramume oT KPOBEHOCHOM CHUCTEMBI, COCYIbI
aumdaTUIecKo He 00pasyoT B3aMKHYTOrO Kpyra,
TaKk Kak HaumboJjiee KPYIHbIE U3 HUX B KOHEUHOM UTO-
re BIAJalOT B BeHBLI OOJIBIIIOTO Kpyra KpoBooOpaiiie-
HUSA BOJIM3U mpaBoro mpexacepausa. Kpome Toro, cocy-
OBl  JUM@ATHYECKOH CHCTEeMbl He IIPOHHKAIOT
B TOJIOBHOW U CIMWHHON MO3T, TIJjasa, cpelHee yXoO,
XPAIIU, INUTETUNA KOXKU U T. A. I BurKeHUe JUMQPBI
B HUX 00ecIleumrBaeTcsa PUTMUUYECKUM COKpaIllleHueM
CTeHOK KPYIHBIX JUM@PATHUYECKUX COCYI0B, HAJIUUN-
eM KJIAIIaHOB, IIPHCACBIBAIOINM OeHCTBUEM I'PYLHOTO
AuM@aTUIECKOoro IPOTOKA U TPYIHON ITOJOCTH, a TaK-
JKe COKpAIlleHMeM CKeJeTHBIX MBIIII. B ¢BA3U ¢ OT-
CYTCTBUEM CIIEIINAJIU3NPOBAHHOTO MBIIIIEUHOTO HACO-
ca HamomoOue cepAlia TOK JUM@MBI OUeHb MeIJIeHHBIN.

Jlumparmueckasa cucreMa BbI-
TMOJIHAET BaIl[UTHYIO, IpeHaK-
HYIO 1 IHUTATEeJIbHYI0 (QYHKIINN.

3amuTHad (QYHKIUA JIUM-
daTuueckoil cucTeMBbl CBA3aHA
c o0pa3oBaHUEM B ee y3Jax JUM-
¢do1uTOB, BBIPAOOTKON AaHTH-
TeJ U 3aePKKOI BO30yauTe et
pasInuHLIX 3aboJieBaHUIi. Yga-
JeHue u30bITKA KUIKOCTU, BbI-
XOISAINEeN B TKAHU 13 KPOBIHOTO
pyciia uepe3 HEIJIOTHO IIpHJIe-
rammiue APYT K APYTY KJIETKHU
SIINTENINS KaIWJJIIPOB, obecIie-
YMBaeTCsd KaMWIsapaMu JUM-
(baTUYECKOM CHUCTEeMBI, KOTO- Ppgc. 162. Jiumdarude-
pble BIIafalOT B 0oJiee KPYIIHBIE  CKafA CHCTeMa YeJOBeKa
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CcoCynbl, 1, B KOHEUHOM WTOTe, B BEHBI OOJILIIIOTO KpPY-
ra kpoBooOpaienua. C muM@oil mepeHOoCUuTCA TaKKe
JacTh JIUIINIOO0B, BCAChIBAIOIIIUXCA B TOHKOM KHUIIIEY-
HUKeE.

BbiagenutenbHaa cucrema

Komeunble mpoayKThl oOMeHa BeIeCTB, 0COOEHHO
aMMHBakK, o0pasymoIluiics B IIpollecce pacmaga 0eJaKoB,
MOTYT OBITh YPE3BBIUYANHO TOKCHUYHBIMU AJIsI OPTaHU3-
Ma. B opranmsme uejoBeKa BBITEJIEHNE OCYIIECTBJISA-
eTcAd C IIOMOIIBIO BBIJEJIUTEIBbHOIN, IHUIIEBAPUTEb-
HOII, OBIXaTeJbHON CHCTEMbI, IOTOBBIX U CAJBHBIX
sKese3 Ko:xku. OmHaKo BeIYITYIO POJIb B 3TOM IIpOIecce
JKMBHENEeSATeILHOCTY UTPaeT MMEHHO BBIAEJIUTeTbHA
cucTeMa.

B cocraB gwvidesiumenvHoil cucmemvl BXOOAT TIOY-
KM, MOUYETOUHUKM, MOUYEBOU IIy3bIPh YU MOUEUCIYCKAa-
TedbHBIN KaHaJ. [Iouku — 3TO
mapHble 0000BUIHBIE OPraHbI,
JesKalire B IIOSICHUYHOM 00-
JacTy OPIOIIIHOM IIOJIOCTH CO
cIMHHOU cTopoHbl. Ha BHY-
TpPeHHell BOTHYTOH ITOBEPXHO-
CTU TOYKHU PACIOJIOKEHBI BO-
poTa, uepes3 KOTOpPbIE BXOMIAT
apTepuy U HEPBBI U BBIXOLST
BEeHbI, JuUM@aTUIeCKue CoCcy-

Puc. 163. Ctpoenue IBI 1 MOUeTOUHUK (puc. 163).

IOYKH: DYHKIIUAMA TOYEK  ABJA-

1 — KOpKOBO® BEWIECTBO  opcsy BRIBeJEHHE KOHEUHBIX
2 — MO03T0BO€ BEIIeCTBO; 6

3 _ moueunas soxamka;  POAYKTOB OOMeHa BeI[eCTB

4 — MOUYETOYHHK B Ipollecce MoueoOpasoBa-
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HUS, TOAIepKaHle BOJHO-COJIeBOTO OajiaHca, peryJis-
IUs TaBJeHUS KPOBU U IP.

Ha momepeunom cpese ITOYKM BBIAEIAIOT KOPKOBOE
M MO3TOBOE BEIeCTBO, a TaK:Ke II0OUEeUHBIe YAIlTKU
U IIOYEUYHYIO JIOXaHKY. PYHKIIMOHAJBLHON emuHUIle
oYeK ABJAETCA He@dpor. B KakIoll IIOUYKe pacIiojio-
skeHo 1o 1 muH Hedpouos. HedpoH cocTouT 13 KaImcy-
asl [lymiasackoro—bBoyMmeHna, oxBaTBIBAIOINENd KJIy-
0oueK KaNWJIJIAPOB, U KaHAJIBIEB, COEIMHEHHBIX
neraeii 'emme. Kamcynsl He)pOHOB 1 YacTh KaHAJIb-
IIeB PacIloJIO’KeHbI B KOPKOBOM BeIlleCTBe, TOT[a Kak
netyasa I'eHse um ocTalbHBIE KaHAJNBIILI IIEPEXOIAT
B Mo3rosoe. HedpoH oOUILHO cHaO;KaeTCsd KPOBBLIO:
OPUHOCAIIAsA apTepuoyia odpasyeT KJIyOOUeK KAaIIIJI-
JSIPOB B KAaIllCcyJjie, OHM CcOOHMPAIOTCA B BBIHOCSIIIYIO
apTepuoJIy, BHOBb PacHaJafoIyIocsa Ha CeTh KaIlTUJIIs-
POB, OILJIETAIONINX KaHAJBIILI U TOJHLKO 3aTeM coOupa-
omuxca B Beny (puc. 164).

Moueobpasosanue. Ilpo-
mecc o00OpasoBaHUSA MOUU
COCTOUT U3 TpexX JTaloB:
KJIYOOUKOBOH (pUILTPAIIUU,
KaHaJIbI[eBOM peabcopOIimm
u cexkpernuu. B 1mporec-
ce Quavmpayuu W3 KPOBU
B IIOJIOCTH KAaIICyJBLI OJaro-
Iapsd PpasHOCTH [IaBJICHUN
IPOCAYMBAIOTCS BOJA U 00JIb-
IIIMTHCTBO PAaCTBOPEHHBIX B

Puc. 164. Crpoenue

Hell HUBKOMOJIEKYJIAPHBIX HedpoHa:
BEeIl[eCTB — MHWHEpPaJbHBIX 1 — xancyna Ilymian-
cojeil, TJIIOKO3BI, AaMUIHO- croro—BoyMmera;

2 — merada Iene;
KHCJIOT, MOYEBMHBI W [AP. 3 _ wapumispuei kiy-
PesynapraTom (duapTpanuu 6ouex
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E,El opraHIlIBM yeJioBeKa 1 ero sgoposbe

sABJsgeTcA obpaszoBaHme CJIa00KOHIIEHTPUPOBAHHOM
nepBuYHON Mouu. TaK KaK KPOBb MHOTOKPATHO IIPO-
XOOUT Uepes MOUYKU, B TeUEeHNE CYTOK y UesloBeKa 00-
pasyercsa 150—180 1 mepBUYHONA MOUH.

KoneuHble TPOAYKTHI OOMEHAa BEIECTB, HAIIPUMEP
MOUEeBMHA U aMMHaK, a TaKyKe pAJI MOHOB U aHTUOMO-
TUKOB, MOTYT [IOIOJHUTEJILHO BBIJEIATHCI B MOUY
KJIETKAMU CT€HOK KaHaJIbI[eB — JTOT IIPOIIECC HAa3bI-
BaeTcdA cexpeyueil.

Cpasy :xe mocJje GuIbTpaluy HaunHAeTCs IPOIecc
peabcopbyuu — o0pPATHOTO BCACBIBAHUSA BOJBI U YACTU
PacTBOPEHHBLIX B Hell BeIeCTB, B UACTHOCTHU TJIIOKO-
3bI, AMUHOKMCJIOT, BUTAMUHOB ¥ MHOTUX MOHOB. B pe-
3yabTaTe peabcopbimu obpasyerca 1—1,5 1 BTopuu-
HOM MOUYUM B CYTKM, B KOTOPOH He MOJIXKHO OBITh HIU
TJIIOKO3BI, HU 0€JIKOB. B OCHOBHOM OHA COIEPIKUT IIPO-
IYKTHI pacriafa a30TUCTHIX COeIWHEHUII — MOUEBUHY
U aMMUAaK, TOKCUYHBIE JJIsI OpraHu3Ma.

Moueucnycrkanue. Ilo ranambiiam He()pOHOB MoUYa
IIOCTyIaeT B coOuMpaTelbHble TPYOOUKMH, a OTTyda —
B IIOUEUYHBIe YaIlllKM W IIOUEUHYI0 JIOXaHKy. W3 1mo-
YEeUHOH JIOXaHKM MOYa II0 MOUETOUHUKAM coOmMpaeTcsa
B MOYEBOM ITy3bIPh — ITOJIBIN MBIMIEUYHBINI OpPraH, BMe-
miatormuii o 0,5 o1 sxkuaroctu. VI3 MOUeBOro mysnIps
MOUYa MEePUOJUYECKHU YIANAETCSA 0 MOYEUCIYCKATE I b-
HOMY KaHAaJy.

Pezynayus mouegvlleseHus U MOYEUCNYCKAHUS.
Mouencnyckaunue sBjaserTcd pPe@IeKTOPHBIM aKTOM.
IlenTp MoUeMCHyCKaHUSA HAXOAUTCA B KPECTIIOBOM
oTIejie CIIMHHOTO MO3Ta. De3yC/IOBHBIMHU pas3apakiu-
TeJIMHU BBICTYIAIOT He AaBJeHHEe MOYM B MOUYEBOM
y3LIpe, a pacTdKeHue ero CTeHOK M CKOPOCTh Ha-
MMOJTHEeHU .
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Koxa

Koska moxkpbiBaeT Bce TeJl0 CHAPY:KU, OHA BBIIMOJI-
HSeT 3alUTHYI (PYHKIINI0, co3maBasd 0apbep Ha IIyTU
BO30yauTeNIell pasIMUYHBIX 3a00JIeBaHUI U IIpegoxXpa-
HASA BHYTPEHHUE OPTaHbl OT MeXaHUYECKUX ITOBPEXK-
IeHui, coTpsAceHus u obe3BokuBaHuA. Koka mpuHmT-
MaeT aKTHBHOe yJuacTHe B Ipolleccax o0MeHa BeIlecTs,
peryaainuu TeMIepaTypbl Teja, OIbIXaHUU U BbIJeJje-
HuU. B Hell HaXOAUTCSA MHOT'O PEIEeNTOPOB, KOTOPhIE
YyBCTBYIOT TEILIO M XOJOH, 00Jb M maBieHume. Koxka
CBs3aHA CO BCEMU OpraHaMM U CHCTeMaMH’ OPraHOB Ue-
snoBeka. Ee miomanb cocraBiger B cpegaeM 1,5—2 M.

B Koike BBIIEISAIOT TPU OCHOBHBIX CJIOS — OIIU-
IepMuc, IepMy, WJIN COOCTBEHHO KOMKY, WM ITOTKOMK-
HYIO KHUPOBYIO KJeTdaTKy (puc. 165). Jlexxamuii
Ha TIOBEPXHOCTH KOXKHU
MHOTOCJIOMHBIN IIJIOCKHUI
OporoBeBalOINUil  3SOUTeE-
auit — anudepmuc — CcHa-
PYKU IOKPBIT MEPTBBIMU
KJIeTKaMu, KOTOphIe IIO-
CTOSHHO CJIYIITABAIOTCA U 3a-
MEHSIOTCSI HOBBIMH 0OJia-
romaps IeJeHUI0 KJIETOK
POCTKOBOrO cJjiosi. B rury-
OOKHX CJIOAX BIUIEPMUCA Puc. 165. Crpoenue KoKu:
mon [melicTBMEM yJabTpa- 1 — smupaepmuc;
(hMOIeTOBOTO WMBIyUEHUS g_nepMa;

— IIOAKOMHAaA KUpoBad
CUHTE3UPYIOTCA BUTaMUH D KIIeTIaTKa;
U IUTMeHT MeJaHuH, npu- 4 — Bomoc;
o o 5 — caJypHadA JKeJie3a,
AAIOIMA KOXe CMYIJIBIA g pononas seresas
OTTEHOK, HA3LIBAEMBIN 3Q- 7 — HepBHBIE OKOHUYAHUA
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E,El opraHIlIBM yeJioBeKa 1 ero sgoposbe

2apom. 3arap 3allUIaeT OPTAaHU3M OT T'yOUTEJIBHOTO
IercTBUS yIAbTPa(pUOJIETOBBIX JIyUe.

IIpou3BOAHBIMU SUUAEPMUCA SBJISIOTCSI BOJOCHI,
HOTTU U KOJKHBIE JKeJsie3bl. HUKHAS yacTh KOPHS Ha-
3BIBAETCA B0J0CAHON Aykosuyeil. Ee KIeTKU KUBBIE
W TOCTOSIHHO OEeJSATCA, YTO SBJAETCA OCHOBOM pocTa
BoJioca. Ka:XKAbBI BOJIOC JIEJKUT B BOJIOCAHOM CYMKe,
B KOTOPYIO OTKPBLIBAETCSA IIPOTOK CAJBHOU IKeJe3bl.
ITonosxkeHue BoJiOCA B TPOCTPAHCTBE OIIPENEeIsIeTCs
MBIIIIE, TTOAJHMMAIOIEH BOJIOC, IIPUKPENJeHHON’
K BOJIOCSHOU CyMKe.

Hozomw npencTaBiiseT co00i POroByIO IIJIaCTHHKY,
JeXKaIyi0o Ha HOI'TEeBOM JIOXKe, KOTopas orpaHuueHa
C TPexX CTOPOH HOTTeBLIMU BajauKamu. PocT HOrTsa obe-
cIeunBaeTcA IeJIeHNeM KJIETOK Ha yJacTKe SIUTEeIUs,
Ha KOTOPOM JIEKUT KOPEHb HOT'TS.

dnmacTuuHada Oepma obOpasoBaHa PBIXJONW U ILJIOT-
HOM Heo(pOpPMJIEHHON COeIMHUTEJIbHBIMU THKaAHAMMU.
B meit pacmosaramoTca KPOBEHOCHBIEe U JuM@aTuue-
CKUe COCYIbI, PEIlelTOPbl, KOPHU BOJIOC, a TaKiKe IIO-
TOBBLIE U CAJIbHBIE JKeJIe3Hl.

DYyHKIIUEN nomosvlx jHcese3 SBISIEeTCS IOTOOTIe-
JleHre, BBINMOJNHAWIIee (GYHKIIUU TEPMOPEryIAIuu
¥ BBIBEJEeHUA KOHEUHBIX ITPOAYKTOB OOMeHa BeIlecTB,
IOCKOJIBKY HCIIapeHMWe BOALI C IIOBEPXHOCTU KOKU
CHHU)KaeT TeMIepaTypy Teja, a B COCTaB IIOTa, IIO-
MHMO BOIbI, BXOAAT TaK:Ke PasMYHbIe COJH U MO-
yeBUHA.

CanvHbole KHcene3vl BEIAEIASIOT Ha IIOBEPXHOCTh KO-
HOe caJjio, IOKPhIBalOIlee KOMKY 1 BOJIOCHI M MMeIoIee
BOJOOTTAJIKMBAIOIIE ¥ OaKTepPHUIIMAHLIE CBOMCTBA.
Kpome Toro, camo meaaeT Koy saactuunoii. Ilpu He-
cOOJIOeHNN IIPAaBUJ JUYHON THMTHUEHBI IIOT BCTYIIAET
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B XUMUUYECKYIO PeaKIIMI0 ¢ cajJoM ¢ oOpasoBaHUEM
JKUPHBIX KHUCJIOT, UMEIOINNX XapaKTePHbIH HEIPUAT-
HBII 3amax.

KposenocHbIe cocymbl KOKU 00ecIedrBAaIOT HOP-
MaJIbHOE IIPOTEeKAHNEe IIPOIECCOB KU3HEeAeATEeJbHO-
CTU KOXKU U TEPMOPEryJsaIliiio, B HUX TaKiKe MOXKeT
3a/IepPKUBAThCA B3HAUNUTENbHOE KOJUUYECTBO KPOBU.
TemiepaTypy OKpPYIKaWOIIel cpeabl UYYBCTBYIOT pe-
IeIITOPLI, Jie:Kaliue B naepme. Eciaum Temmeparypa
BO3yXa BBICOKAA, JUAMETP COCYAOB YBEJIMUNBAETC
M KOXKa OTJaeT TeILio. A eciau HU3Kas, TO AUAMETP
COCYIOB YMEHBITIaeTCS U KOKa YMEHBIaeT TEeIJIOOT-
mauy.

IepMy moAcTHIAeT COEAUHUTEIbLHOTKAHHAS n00-
KOMCHAS HUPOBAS KJIemuamKa, KOTopas BBITIOJHSIET
BaIUTHYIO W 3aHacaoI[yio (QYHKIINA.

PasmHO)XeHMne n pasBuTune yenoBeka

Hecmorpa Ha BmeuarsAoIlnue yciexu OMOTEXHO-
JIOTUM, €QUHCTBEHHBIM CIIOCOOOM IIPOMOJIMKEHUS PO-
la 4eJOBEUEeCKOT0 SABJIAETCA II0JIOBOE PasdMHOKeHUe,
KoTopoe ofecreunBaeTcs II0JIOBOM cuctemoii. Tewm
He MeHee OHAa He SABJIAeTCA KU3HEHHO HeOoOXOTUMOM
IJIA BBIXKUBAHUA OTIEJBbHO B3ATOTO ueJgoBeKa. Ilo-
J08as cucmema KOHTPOJIUPYET Pa3BUTHE CTPYKTYP-
HO-PYHKIIMOHAJNBHBIX Pa3JIUUYUN MEXKIY MYKUNHAMU
U JKEeHIUHAMU, UTO, B KOHEUHOM MTOTEe, BJIUAET Ha
ux moBegeHue. Ecam OOJBITMHCTBO CHCTEM OPraHOB
MYKCKOTO M KEHCKOTO OPraHM3MOB HE UMeEeT CyIIe-
CTBEHHBIX PAa3JIMUYMil, TO K IIOJIOBOII CHCTEMEe 5TO He
OTHOCHUTCS.
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EE OpraHu3M YenoBeKa 1 ero 340poBbe

My:xckasa moJoBas CHCTeMa IIpeJcTaBJieHa Ha-
PYKHBIMH I BHYTPEHHHMH IIOJIOBBIMM OpraHaMu
(puc. 166). K Hapy:KHBIM MYKCKHM IIOJIOBBIM OpTa-
HaAM OTHOCSTCA NM0JI080l YJieH, UJIN TIeHUC, U MOULOH-
Ka, IIOKPBIThIE KOXKel.

ITosioBOIT uJleH MMeeT TOJIOBKY, TeJO0 W KOPEHb.
MecTo mepexonma Tesa B T'OJIOBKY Hal3bIBaeTcA IIei-
KO, a CKJaJKa KOXXH Ha TI'0JIOBKE II0JIOBOTO UJe-
Ha — KpaliHe# miaoTbio. Ha BepIiiie I0OJIOBOTO UJeHA
OTKPBIBAETCS MOUEMCIYCKATEJIbHBIA KaHAaJl, COBMe-
IeHHBIN ¢ CEMABLIHOCAIIIUM IPOTOKOM.

BHYTpHU mOJIOBOTO ujieHAa HAXONATCSA IBa IEeIlepu-
CTBIX TeJia W OLHO rybuaroe.

BHYyTpeHHUMEN MYKCKUMU IIOJIOBBIMM OpTraHaMu
SIBJIAIOTCSA AWUYKU, CEMABBIHOCAIINE IIyTU U KeJie3bl.
Auuku — 9TO TMApHBIN OpraH, PAaCIOJIOMKEHHBIN B MO-
IIoHKe. B HUX B Ipoliecce ciepMaTorenesa o6pasyor-
cA CIIepMAaTO30UIbI, ITO3pPe-
BaloI[Me 3aTeM B IIPUIAT-
Kax auvek. asa omiaomor-
BOpEHUA CIEePMAaTO30UIbI
IOJIXKHBI HTPOUTHU IIO CEeMs-
BBIHOCAIIIUM IIyTAM, KOTO-
pble UMEIOT HEeCKOJbKO Ke-
Jie3, BBIJEIAIINUX CeMEeH-
HYI0 JKHIKOCTb, KOTOpas

Puc. 166. Crpoenue mys-  BMECTe CO CIEPMATOB0M/A-

CKOIl TIOJIOBOI CHCTeMBI: Mu obpasyer cuepmy. Kpo-

1 — auuxo; Me TOro, AWYKH BbIpada-
2 — IpUIATOK AUUYKA;

3 _ cemaBBIHOCAIIT THIBAIOT U MY’KCKHUE IIO0JIO-

IPOTOK; Bble TOPMOHBI — aHJPOTe-

4 — mpocrara;
5 — II0JIOBOI 4YjIeH;
6 — MoIIoHKa POH.

HBbI, B YaCTHOCTH TECTOCTe-
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PasmHoXXeHue 1 pa3BuTmne YyenoseKa @ 4 @ 443

JKeHckad moroBasa cucremMa TakikKe COCTOUT M3 Ha-
PYKHBIX 1 BHYTPEHHUX IIOJIOBBLIX OpraHoB (puc. 167).
Hapy:xkHble KeHCKHe TIOJIOBBIE OpTaHBI: OO0JblWUe
U MaJjvle cpamHuble 2ybvl, Kaumop u npeddsepue 8.a-
zaauuwia. CpaMHbIe T'y0ObI ABJIAIOTCA CKJIATKAMU KOXKH,
3aKPBIBAIOIIUMHU BXOJ BO 8/lazajulie.

BHyTpeHHUE JKeHCKUEe I0JIOBbIE OPTaHbI ITOApPasie-
JSAI0TCA Ha AWYHUKU, MPUIATKU SUYHUKOB, MAaTOY-
HbIe TPYObI, MATKY U BJarajuile. JUuyYHUKU ABIAIOTCA
MapHLIMU TIOJIOBBIMU JKeJIe3aMU, PACIIOJIOKEHHBIMU
B OpIOITHO¥M mOJIOCTH. B HUX B IIpoIlecce OBOTeHesa
o0pasyiorcsa AUIEKJETKY, BBIXOAAIINE 3aTeM B Ma-
moyHvle mpyOvL. U MAMKY — TIOJBIA MBIIIEUHBINA Op-
raH, obecrieunBaIONIUI PA3BUTHE ILJIOLA W POKICHUE
peberka. Hapy:Ky MaTKa OTKPBIBAETCS B8/A2AJLUULEM.
ITomumo aiileKJIeToOK, AUMYHUKU TaKyKe BbIpabaThIBAa-
IOT KeHCKUe II0JIOBBIE TOPMOHBI — 3CTPOTE€HBI W IIPO-
TeCcTepoOH,  PeryJaupymoIiue
IPOoIlecC OBOTEHEe3a U IpPOoTe-
KaHue 0epeMeHHOCTH.

OHTOTEeHEe3 uYeJIOBEeKa.
OnyiogoTBOpeHME y UeJoBe-
Ka IIPOUCXOOUT B MATOUHBIX
TpyOax, IocJjie uero apobs-
masgcAa SUTOTAa IIOCTEIIeHHO
OIlyCKaeTcss B MAaTKy, TIe
MPOUCXOAUT IIPUKPEIJIeHIe
3apoOJBINlIa K €e CTeHKe

Puc. 167. CrpoeHue KeH-
umnianmayus. Yepes dop- CKOIi II0JIOBOI CHCTEMBI:

MUDPYIOITYIOCA B MeCT€ KOH- 1 — AWYHUK;

TaKTA MATKH U B3apOAbIIIa 2 — Maroumas Tpyba;
3 — MaTKa;

niayenmy, Uiu NeTCKOe Me- 4 _ parppa.

CTO, SMOPHOH IOJyYaeT OT 5 — cpaMHbIe IyObI
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E,El opraHIlIBM yeJioBeKa 1 ero sgoposbe

MaTepu KHCJIOPOJA M IIMTAaTeJIbHbI€ BEIIleCTBa N BBIBO-
OIUT YIJIEKUCJBII ras, a Tak:Ke DAL HPOAYKTOB oOMe-
Ha BelrecTB. HaumHasa ¢ OeBATOU HemeJU Pa3BUTHA,
KOTZa 3apOJbIIIl UeJI0BEKa NMeeT B OCHOBHOM chOpMHU-
POBaHHBIE TKAHMW WM OPraHbl, OH Ha3bIBAETCdA nﬂO@OM.
IIlnomubIN TTepuo XapaKTepusyeTcsa OBICTPBEIM POCTOM
1 pasBuTHeM 3apoabiiia. O0Ias IpogoIKUTEeILHOCTD
0epeMeHHOCTH Y UeJOBeKa COCTaBJISAET OKoJio 266 cy-
TOK.

PasnauuHble BHEIITHIE BO3IeHCTBUS, 0COOEHHO Kype-
HIe, IPUEM aJKOroJis, HAPKOTUKOB U CUJIbHOIECTBY-
IOIIIMX JeKAPCTBEHHBIX IIPeIapaToB, a TaKiKe 00JIe3HNI
MaTepu, MOI'YT IIPMBECTH K HAPYIIEHWIO B Pa3BUTHUHN
IJIOA U CPBLIBY 0epeMeHHOCTH UJIM POKIEHUI0 pebeH-
Ka C OrpaHNYeHHBbIMMN BO3MOMXHOCTAMM.

IIpormecc pPomoOB CTUMYJIUPYETCSA TOPMOHOM OKCH-
TOIITHOM, KOTOPBIN BBLIBLIBAET CUJIbLHBLIE COKPAIIEHUS
CTEHOK MAaTKHU U PACKPBITHE ee IIMeHKH.

ITocToMOpHOHAIBHOE PA3BUTHE YEJIOBEKA HEJIAT Ha
nepuon HoBopo:kaeHnHocTu (1—10 gHeit), rpyaHOI me-
puon (10 gmeii—1 roxm), pammee (1—3 roma), mepsoe
(4—7 mer) m BTOpOoe (8—12 jer y MaiabumMKOB, 8—
11 jer y meBOUYEK) METCTBO, ITOAPOCTKOBBINA MEPUOT,
(13—16 jer y mambuumkoB, 12—15 jer y meBouexk),
oHocTh (17—21 roxm y omormreii, 16—20 mer y me-
BYIIIEK), MOJIOZOCTL (22—35 mer y myxRuwmH, 21—
35 mer y KeHmuH), 3peaocTb (36—60 Jser y mMy:K-
ynH, 36—55 Jer y KeHIuH), ToXKMUI0# BospacT (61—
74 roma y my:KuumH, 56—74 roma y KeHIIUH), cTap-
yeckuii BospacT (756—90 jeT) u HOJTOKUTEILCTBO
(90 net u BoIIIE).

B rpyamom Bo3pacTe peOeHOK [OOJIMKEH II0Jy4YaTh
MAaTePHUHCKOe MOJIOKO, KOTOPOe IIOMUMO IMATATEIbHBIX
BEIIeCTB CONEPIKUT aHTHUTeJIa, (POPMUPYIOIIE B Teue-
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DHAOKPUHHAA cucTema @ 441 @ 443

HUe IIePBOT0 Toja JKM3HM ero mMmyHuter. Ha mep-
BBIX 9Tamax IIOCTOMOPMOHAJIBHOTO Pa3BUTUSA 0c000e
3HaAYeHNe MMEIOT IIPaBUJIbHOE IIMTAHNE U PETYyJIAPHBbIE
KOHCYJIbTAIl! Bpaueill, TOCKOJbKY, HAIIpuUMep, Hemo-
cTaToK BUTaMuHA D B muile MOKeT IPUBECTU K Paxu-
Ty, a HapylieHue QyHKIUHA rumnodusa 1 IUTOBUIHON
JKeJie3bl — K 3aMeJIEHUIO POCTa M PA3BUTHUSI.

B Teuenwne IIEPBBIX JIET XHU3HN M B IIOAPOCTKOBOM
BO3pacTe, KOTJa ITPOMCXOIUT IIOJOBOE CO3peBaHUe,
OBICTPO PACTYT U PA3BUBAIOTCA OIMOPHO-IBUTATEIbLHBINA
alrIapar, IIuigeBapuTejJgbHasd, AblXaTeJlbHasd CUCTEeMBbI,
MOUEIIOJIOBOII ammapaT. 3a MHepPBBIN T'OA KU3HU P
OpraHOB MW CHCTEM [JOCTHUraeT BeJNYHNHBbI B3POCJIOTO
(ras3, BHyTpeHHee yXO0, IleHTpaJbHasd HepBHAA CUCTe-
Ma). B moapocTkoBOM mepmoge OBICTPO PACTYT M pas-
BHBAIOTCA IIOJIOBBIE€ OPTaHbl, PA3BHUBAIOTCA BTOPHNYHBIE
OJIOBbIe TPU3HAKU. B IOHOIIIECKOM BO3pacTe POCT
W pasBUTHE OpraHM3Ma B OCHOBHOM 3aBepIIalOTCH.
CTpoeHue Teja B 3peioM BO3pacTe M3MEHAETCA MaJio,
a B IOYKUJIOM U CTAPUYECKOM IIPOCJIEKUBAIOTCA XapaK-
TepHBIE IJA 9TUX BO3PACTOB IIEPECTPOMKM, KOTOPBIE
usyudaeT HaykKa repoutosgorusa. CiemyeT ocobo momuep-
KHYTb, UTO aKTUBHBIA 00pa3 *KU3HU, PeryaApHbIe 3a-
HATUA (PUBNUECKON KYJIBTYPOH 3aMemJISIOT IIPOIIece
CTapeHuUs.

BHAOKPMHHaH cmcTtemMa

MHOTOKJI€eTOUHbIE OPTaHU3Mbl HYKIAIOTCA B CJIOMK-
HOII crucTeMe COTIJIaCOBAHUSA BCEX IIPOIECCOB KU3HE-
IeATeIbHOCTH OJIA MOANEPKAHUSA IIOCTOSHCTBA BHY-
TPeHHeH! Cpelbl M CBOEBPEMEHHOI'O PearnpoBaHUS Ha
BHEIIIHIE BO3JeiicTBUs. B oprammsme ueoBeKa oTy
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E,El opraHIlIBM yeJioBeKa 1 ero sgoposbe

(QYHKIIUIO BBINIOJIHAIOT HEPBHAA, 9HAOKPUHHAA U UM-
MyHHAas CHUCTEMBI.

I'ymopanbpHasa peryasaumusa — B5TO KOOPJAWHAIIUA
(husmosornuecKkux QPyHKIIUHA ¢ IIOMOINBIO OMOJIOTHYE-
CKU aKTUBHBIX BEIeCTB Ueped KUAKOCTU OpraHm3Ma:
KPOBb, UMDY U TKAHEBYIO KUIKOCTb.

Buonozuvecku aKmMUBHbLMU BeuiLecmeami Hasbl-
BalOTCA BeIlleCTBa, BbIpabaTbIBaeMble KJETKaMU
U TKAaHAMHN OpPraHW3Ma W OKAa3bIBAIOIUEe CUJIbHOE
CTUMYJUDPYIOIlee BIUAHNE Ha PYHKIIUUW OpraHU3MA.
K #HuM oTHOcATCA TOPMOHBI, BUTAMHUHBI U (PepMeH-
Tbl. BuTaMuHBI B OOJBINTMHCTBE CBOEM IIOCTYIIAOT
B OPraHU3M YeJIOBEKA WM3BHE, TOrJa KaK TOPMOHBI
u (pepMeHTHI BBIPAOATHIBAIOTCS CIENNAJLHBIMU JKe-
Je3aMu.

WKenessl opranmsma desioBeKa AeJATCA Ha ‘KeJie-
3bl BHEITHEN, BHYTPeHHEH M CMeIaHHOU CeKpeluu.
K ocenesam enewneil cexpeyuu OTHOCATCSA Bce Ke-
Je3bl, UMeKIre NIPOTOKU U IePUuOANYEeCKU BBIBOJSI-
e CBOM HNPOAYKTHI B TOJOCTh OPTAHOB MJIU HAPYIKY.
9To CJOHHBIE, CJe3Hble, IIOTOBLIE, CAJbHBIE U APY-
rue kese3bl. OHU BLIPAOATHIBAIOT MUIIEBAPUTEIbHEIE
(epMeHTHI, CIEe3HYI0 KUIKOCTh, KOXKHOEe Cajlo U T. [I.
Hlenesvl 6HYymMpernnell cexkpeyul TPOAYIUPYIOT TOPMO-
HBI, IOCTyHIAaIoI[lie BO BHYTPEHHIOO CPely OpraHm3Ma.
Hienes3vl cmeulaHHOl cexpeyul BBITEIAIOT CBOU IIPO-
OYKTHL U B KPOBb, M B OpPraHbI TeJja.

l'opMoubl — OHWOJIOTUYECKW AaKTUBHBIE BeIlle-
CcTBa, oOpasyeMble CIeINaJn3uPOBAHHBIMU JKeJe3aMu
W OKasbIBaIoIMe eliCTBUEe B TKAHAX-MUNIEHAX B MU-
KPOCKONMYECKUX KOJIMUEeCTBAX.

OnmHako BIUSHIE TOPMOHOB pacIpoCTpaHdeTcd He
Ha BeChb OPraHU3M, a TOJHBKO HA KOHKPETHBIE KJIET-
KM, TKAHU U OpPTaHbl. ITO UX CBOWCTBO HAB3BIBAETCS
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DHAOKPUHHAA cucTema @ 441 @ 443

cneyuguunocmoio. HemocTaTok TOPMOHOB, CBSI3aH-
HBIM ¢ TUODO(GYHKIMEN COOTBETCTBYIOIIEN JKeJle3bl,
paBHO Kak u U30BITOK, OOYCJIOBJEHHBLIA ee THUIep-
(dyHKIIEl, HEeraTUBHO BJIUSIOT Ha KU3HEIeATEeNb-
HOCTHb OpPraHMW3Ma, NPUBOAA K IOSBJIEHUIO ITaTOJIOTHU-
YeCKUX M3MEHEHU.

COBOKYITHOCTh JKejie3 BHYTPEHHEHN CeKpelnuu Ha-
3bIBaeTCA IHOOKPUHHOU cucmemoil opranusma. Ctpoe-
HUe 1 QYHKIIUY Kejle3 BHYTPEeHHeH CeKpeIuny N3yuaer
HayKa 9HOOKPUHOL0ZUS.

OHIOKPUHHYIO CHICTEMY Op-
raHmsMa uejioBeKa o00pasyioT
TUIIOTaJIaMyC, TUIOPU3, 3SIIU-
dpus, IIUTOBUAHAA KeJjie3a, Ia-
pamuToOBUIHBIE KeJe3bl, IIO-
JKeJymIouHasd JKejesa, HaIIo-
YeUHUKN W IIOJOBBIE JKeJIe3bl
(amuauKYu u auuxwn) (puc. 168).

T'unomaanamyc —  oTHen
IPOMEKYTOUHOTO MO3Ta, BBIC-
MU IeHTP HelporyMmopasib-
HOUM peryadanuu B OpraHusMe
yejoBeKa. B HeM BbIpadaThI-
BalOTCsS BEINECTBA, BJIUAIOIIHE
Ha o0pasoBaHWe TOPDMOHOB I'M-  Pyc. 168. DuyoKpUH-
mopusa, a TakKe OBa TOPMO- Haa CHCTeMa UeJOBEKa:
Ha, TOJBKO BBICBOOOXKIaeMble 1 — smudus;
runodu3oM — BasompeccHMH 2 — runodwus;

o 3 — MUTOBUIHAS
(aHTHAUYpPETUUYECKUII TOPMOH) Jemesa:
U OKcuTOIMH. BasompeccwH 3a- 4 — tumyc;
Iep:KUBaeT BOAY B OpraHM3Me O — HAJNOYeYHUKH;
B IIpolecce MOUYeoGpasOBaHUA. 6_;‘2‘3[1’?:;3"10‘{%3
CHMKeHNe KOHIEHTPAIlUU 3TO- 7 _ HHqHHK’;
ro TOPMOHA HIPUBOAUT K OBbI- 8 — ceMeHHMK
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E,El opraHIlIBM yeJioBeKa 1 ero sgoposbe

CTPOI#1 IToTepe BOABI 1 Jaske 00e3BOKMBaHmi0. OKCHUTO-
IIUH CTUMYJUPYET POIOBYIO NEATENIbLHOCTH, BBLI3LIBAS
M3THAHUE IIJI0Ja U3 MAaTKU.

T'unogus — wuebosbIlllasg Kejes3a, KOToOpas pacIio-
JIO’KeHa y OCHOBAHU!A TOJIOBHOT'O MO3Ta W BBIPAOATHI-
BaeT pAJ TOPMOHOB, a TaK:Ke BBICBOOOIKIAeT Ba3oIpec-
CUH U OKCHUTOIMH, IIPOAYIIUPYEeMble TUIIOTAJIaMYCOM.
T'opmoHBI rHUDOpM3A CTUMYJIUPYIOT [OesATeJIbLHOCTH
IPYTUX JKejie3 BHYTpeHHeH cekpenuu. K HUM OTHO-
CATCA agpeHOKOPTUKOTpouHbld ropmou (AKTT), ro-
HaJOTPOIIHbIE TOPMOHBI — JoTenHusupyoomui (JIIM)
u Qoanurynrocrumyaupyiomuii (PCI'), marToTpOI-
HBIIT TopMoH, uau npoidaktur (JITT), memanomurcT-
mynupytomuii (MCIY), comarorponnsrii (CTI') u Tupe-
orpomHblit ropmons! (TTT).

AKTT perynupyer meATelbHOCTbL HAAIIOUYEUHUKOB
U CTUMYJUPYET BbIZleJieHNe afpeHannHa. ['oHagoTpoII-
HbIe TOPMOHBI CIIOCOGCTBYIOT (POPMUPOBAHUIO II0JIO-
BBIX JKejie3 U UX HOPMAaJbHOMY (PYHKIIMOHUPOBAHUIO.
JITT BpI3BIBAaET yBeJIMUEHUE MOJIOUHBIX sKejie3 U BbI-
IeJieHre MOJIOKA y MaTepH IIOCJie POKIeHUs pedeH-
kKa. MCI' ycunmBaeT IUTMEHTAIIMIO KOMKM UejIOBeKa.
CTT crumynupyet poct opranusma. HemocraTox CTT
MIPUBOIUT K KAPAUKOB0CMU, TIPU 9TOM ITPOIIOPIIUU Te-
Jla ¥ YMCTBEHHOE Pa3BUTHE OCTAIOTCA HOPMAJLHBIMU.
Nz6niTox CTT BeI3BIBAET 2u2aHMU3M, & €CIU KOHIIEH-
Tpamusa TOPMOHA ITOBBIMIAETCA Y B3POCJIOT0 UesIoBeKa,
TO YBEJUUYWBAIOTCSA Pa3Mephbl OTAEJbHBLIX BBICTYIIAIO-
X OPTraHOB — 5TO 3a0ojieBaHNe HA3BIBAETCSI AKPO-
mezaaueir. TTI' KoOHTposUpyeT IeATEIbHOCTH IIUTO-
BUIOHON ’KeJie3bl.

Inuus, NIN WUWKOBUOHAS Jcese3a, BXONAIIA
B COCTaB ITPOMEKYTOUHOTO MO3Ta, y4acTBYeT B pery-
JAA1IUY OMOJIOTUYECKUX PUTMOB OpTraHM3Ma U TPOXAY-
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UPyeT TOPMOH MelAMmOHUH, YUaCTBYIOIIUII B pery-
JAANUN OMOPUTMOB.

IIluToBuaHAA XKeje3a, PACIIOJOKeHHAdA B cpedHel
obJylacTu IIlen, BBIAEJISET THUPEOUIHBLIE TOPMOHBI TIH-
POKCUH M TPUHNOATHUPOHUH, a TaKiKe KaJbIUTOHNH.
Tupeougubie TOPMOHBI PEryJIHUPYIOT OOMEH BeIeCTB
B OpraHm3Me, CIIOCOOCTBYA HOPMAJbHBIM IIPOIlecCaM
pocTa, pa3BuUTHUS 1 TUPPepeHIINPOBKY TKaHel. Kain-
IUTOHUH CHUKAET YPOBEHb KAJbIINMA B KPOBU 34 CUET
eT0 OTJIO}KEHUS B KOCTAX.

T'unepdyHKMA NIIUTOBUAHOU KeJje3bl IIPUBOIUT
K IOBLIIIEHNI0 MHTEHCUBHOCTH OOMeHa BeIleCcTB, BO3-
OyAMMOCTH HEPBHOI CHCTEMBEI,
0eCCOHHUIILI U PAa3BUTUIO 300a. 3TO NUHTEPECHO
Kommieke »Tumx cumMOTOMOB WntoBuaHan xenesa
IIOJIyYnJI HasBaHuWe Oasedogoil Y “€/10BEKa cocTonT 13
oonesnu. I'mnodyHKIMA IIuU- fniyga%ogfz/’l T/.M.fae;od;?ﬁ:
TOBUAHOU JKejie3bl, Hao0OpOT, CA MOA WNTOBUAHBIM
BBI3LIBAET 3aMe[JeHMre o0MeHa XPALIOM.

BeIIeCTB, KOTOphIe HAaKAILJINBa-

IOTCSI B KOJKE, W TOBBIIIIAeT BO30YIMMOCTH HEPBHOM
cucTteMbl. ITO 3abojIeBaHMe Ha3bIBAETCSI MUKCEDeMOll.
HemocraTox THpeonaHBIX TOPMOHOB B JEeTCTBE U IOHO-
CTU TIPUBOIUT K KAPJIMUKOBOCTU U KPEMUHUIMY.

ITapawumosudHvie JHcesle3vl PACIONOKEHBI Ha IIO-
BEPXHOCTH IIMUTOBUIHON »KeJle3bl M BBIAEJAIOT IIa-
parropmor. OH cIOCOOCTBYET IIOBBIMIEHUIO YPOBHA
KaJILIINA B KPOBU U IOATOMY SBJISIETCA aHTATOHUCTOM
KaJbIUTOHNHA. [UIepPyHKIINA IITapaliuTOBUIHBIX
JKeJie3 MOJYKEeT IPUBECTU K HApPYIIeHUuSIM KOCTHOI TKa-
HU U OCTEOIOPO3Y.

HadnoueuHuku — TapHble SHIOKPMHHBIE Opra-
HBI, JIe)Kalljie BOJIM3W BepXHeH uacTu Imouyek. B Haj-
MOYEeUYHNKAaX BBIAEJISIIOT KOPKOBBIA CJIOM M MO3TOBOE
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BeIecTBO. B KOPKOBOM CJi0e HAAIIOUYEYHUKOB 00pasy-
I0TCA KOPTUKOCTEPOUIBI, & B MOSTOBOM — aJpPEHAJINH
U HOpaapeHaJInH. KopTUKOCTEPOUILI PEryJIupyIoT 00-
MeH OPraHMYeCKUX W HEeOpTaHWUYeCKUX BeIleCTB B Op-
raHVU3Me YeJOBEeKa.

Wx memocraTox npuBogut K Adducornosoil (0poH30-
801l) 60/1€3HU, CUMITOMAMU KOTOPOI ABJSIOTCA YCU-
JIeHHasA NUTMEHTAIuA KOXKHU, cJIaboCTb, TOJIOBOKPY-
JKeHue, HapYIIeHuA MUIeBapeHUusI U Ip.

AnmpeHanuH BBIIENSETCS HAAIOYEUHUKAMHU BO
MHOTHX KpUTHUecKUX curyanusx. OH ycuamBaer pa-
00Ty cepjaIia, Cy:KaeT KPOBEHOCHBIE COCYIbI, TOPMO3UT
nuIlleBapeHne, IMOBBIMIAET MOTPebJieHre KUCJIOPoJa,
yBeJIMUYMBaeT KOHIIEHTPAIIUIO TJIIOKO3bI B KPOBU, KPO-
BOTOK B TI€UEHW U T. I. BrIOpoc agpeHaInHa B KPOBb
CBSBaH C AeHMCTBUEM CUJIBHBIX pPasgpakuTesieil Ha oOp-
TaHU3M UYeJIOBeKa M ABJIAeTCA HEeOTheMJIEeMBIM KOMIIO-
HEHTOM CTPECCOBBIX PeaKIIMil opraHmaMa.

K :xemesam cmewaHHOl cexpeyui OTHOCATCSA TOI-
JKeJIyIOYHASA U TOJIOBBIE JKeJIe3Hhl.

ITodxncenydounasn scene3a, TOMHMO IHIEBaAPHU-
TeJbHBIX (PepPMEHTOB, BBIENAET B KPOBOTOK T'OPMOHBI
WHCYJWH U TJIOKAroH, PeryJupyioIiue yIrJeBOIHBIH
obmMeH. HHcyauHn CHUXKAET KOHIEHTPAIWIO TJIIOKO-
36 B KPOBU, CIIOCOOCTBYS €€ IIOTJIOIIEHUIO IIeUYEeHBIO
U OIPYTUMU OpraHaMu, a 2/110Kaz0H, HAa000OPOT, MOBHI-
IaeT KOHIIEHTPAIWIO T'JIIOKO3BI B KPOBU BCJIEICTBUE
pacIeneHusa IIUKoTeHa B neueHu. HemocraTok mH-
CyJiuHA, IIPUBONAINUN K IIOBBIIIIEHUIO KOHIIEHTPA-
UMW TJIIOKO3BI B KPOBU, BELIBLIBAET Pa3BUTHUE CAXAP-
Hozo Juabema. VI30BITOK MHCYJIWHA MOXKET IIPUBECTHU
K PE3KOMY IaJleHNI0 KOHIIEHTPAI[UU TJIIOKO3bI, IIOTEePe
codHaHmA u cymoporaM. OTKJIOHEHUA B COLEPKAHUU
TUIIOKaTOHA y 4YeJIoBeKa HaOJ/I0[aioTcs KpaliHe PeaKo.
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ITonosvle sene3v. BHIPAOATHIBAIOT OSHOBPEMEHHO
TIOJIOBBIE TPOAYKTHI U IOJIOBbIE TOPMOHBI (PKEHCKUE —
acmpozeHvl, MyKCKUe — aHOpOzeHbl), OKa3bIBas 3HA-
YNTeJIbHOE BJINAHUE Ha IIPOIECCHl POCTAa, Pa3BUTUSA
¥ IIOJIOBOTO CO3DeBaHUA, a TaKiKe peryaupysa dopmu-
pOBaHVE BTOPUYHBIX ITOJOBBIX ITPU3HAKOB.

HepBHaﬂ caucTtemMa

HepBHas peryasamus IpeacTaBiseT cob0OMl COBO-
KYIHOCTh ITOKasaTejieil B OpraHua3Me 4eJoBeKa, KOTO-
pble KOOPAMHUPYIOT PpaboTy OTIEeNbHBIX OPTaHOB U CHU-
CTeM, OCYIIECTBJSIOT WX B3aWMMOCBA3b MEXKIY CO0OI
U BCEro OpraHmM3Ma C OKPYJKaloIlell Cpemoi 3a cuer
BO3HUKHOBEHUA U IepeJaul 3JeKTPUUYECKUX BOJH —
HEPBHBLIX UMIYJIbCOB.

Hepsuas cucrema uesioBexa oOpasoBaHa HEPBHOM
TKaHbIO, CTPYKTYPHOU eIWHUIIEN KOTOpPOI ABJIAETCA
neitpon. llox pelicTBUeM AOCTATOUYHO CUJIBHBIX pas-
IpaskuTeseli, HaAlIpuMep BCHOBINIKKA CBeTa, B HeUpo-
HaX BO3HUKAIOT U MepPemaloTcsa HePBHBIE MMITYJIbCHI.
ITo xapakTepy nAeATeIbHOCTH HEUPOHBI JEJNIATCA Ha
YyBCTBUTEJIbHBIE, BCTABOUHBIE U ABUTATEJbHBIE. dY6-
cmeumeJibHble HEHPOHBI ITPOBOAAT HEPBHBLIE UMIYJIb-
Chl OT OPraHOB B IIEHTPAJBbHYIO HEPBHYIO CHUCTEMY,
dsuzameJbHble — U3 IEHTPAILHON HEPBHOM CHUCTEMBI
K opraHam, B TO BpeMsdA KakK JitoOble HeHPOHHI, JIexKa-
e MeXXKIY HUMU, Ha3bIBAIOT 6CMABOYHBLMU.

OcHOBHOI (pOopMOIl IeATeTLHOCTH HEPBHOII CHUCTe-
MBI ABJIAeTCA pedieKc.

Pedmexe — osTO pearmua opranmsMa Ha JII000it
pasapaskuUTeNb, KOTOPas OCYIIECTBIAETCA C TOMOIIBIO
HEPBHOW CHCTEMHBbI.
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IIyTs, IO KOTOPOMY IIPOXOAUT HEPBHBIA UMIYJbC
mpu peanusanuu pediiekca, Ha3bIBaeTCSI peeKmop-
Holl dyzoil. dnemeHTapHaa pedJiieKTOpHAA Ayra obpa-
30BaHA IBYMs HEMpPOHAMU — YUYBCTBUTEJIbHBIM U IBU-
rateqbHbIM. IIlpumMepoM Takoil pedJieKTOPHOU AyTuU
sABJAETCA Ayra KojieHHOTOo peduiekca (puc. 169). Ecinu
HAHECTH HUKe KOoJieHa JIETKUI yAap CcHeluaJbHBIM
MOJIOTOUKOM, B OTBET I'0JIEHb 1 CTOIIa OYAYT PEe3KO BHI-
OporreHsl BIepen. BoabmimHECTBO pedIeKTOPHBIX YT
B OpraHm3Me UeJiOBeKa COIEP:KUT BCe TPU THUIIA Heli-
POHOB: UYBCTBUTEJBLHBIH, BCTABOUHBLIN U ABUTATEJb-
HBIN.

AmnaToMmuuecku HepBHAsA CHUCTeMa NEeJIUTCA Ha UeH-
mpaavryo (HHC) u nepugepuuecrkyro (IIHC). ITHC,
B CBOIO oOuepenb, IIoapasfesseTcsd Ha TOJOBHOI
u cuuuHOl Mo3sr, a IIHC mpexncraBaseT coboii coBo-
KYOHOCTH HEPBOB M HEPBHBLIX Y3JIOB, JeXKaIUX 3a
npenenamu ITHC. B 3aBucumMoCTH OT BBITIOJHSIEMBIX
(GYHKIUHA BBIAEIAIOT COMAMUYECKYI0 U ABMOHOMHYIO
(6ecemamueny) HepBHBIe cucTeMbl. ComaTmueckasd
HepBHaA CHUCTeMa, IIPeaCcTaB-
JsII01IaAa co00¥ COBOKYITHOCTH
HEPBHBLIX IIEHTPOB W HEPBOB,
ympaBasgeT pPaboTON MBIIIII]
TeJa, a KOHTPOJL HamI pa-
00TOIi BHYTPEHHUX OPraHOB
OCYIIIECTBJISIET BereTaTUBHA
(aBTOHOMHAsI) HepPBHAA CUC-
TeMa.

CnunHoll M032 pacmoJiara-
eTcd B MO3BOHOUHOM KaHAaJe,
0o0pa3oBaHHOM TeJjlaMU U Iy-

Puc. 169. Pednexrop-
Has JyTa KOJEHHOTO ramMu TI03BOHKOB. CHapyxu

pedurexca OH TOKPBIT TpeMs 000JIOUKa-
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MU: TBepIOil, MayTUHHON M MATKoi. COMHHON MO3T
uMeeT BUJA AJUHHOTO IITHYpa C IPOJOJbLHBIMU 6OPO3-
IaMu.

B menTpe cnmHHOTO MO3ra IPOXOAUT CIMHHOMO3-
TOBOM KaHAaJI, 3alO0JHEHHBIA CHMHHOMO3TOBOM K-
KocTbio. CIMHHOMO3TOBOII KaHAJT OKPYKEH CepbIM
BEIIleCTBOM, TOTJAa KakK Ha
nepudepun COUHHOTO MO3Ta
pacmojiaraerca 0OeJjioe Belrie-
ctBo (puc. 170). Benoe Beire-
CTBO 00pas30BaHO MIMHHBIMU
OTPOCTKAMHK HEHNPOHOB, 00-
pasyoIuMu IIPOBOIHUKOBbBIE
nytu. Cepoe BelecTBo co-  Puc. 170. ITonepeunsit
CTOUT W3 TeJl ABUraTeIbHBIX Cpes CIMHHOTO MOsra:

. 1 — cepoe BelecTBO;
U BCTaBOYHBIX HEHPOHOB. 9 goroe pemectso:
OT COMHHOIO MO3Ta OTXOAUT 3 — 3afHUil KODEIIOK;
31—33 mapbl COMHHOMO3ro- 4 — TePeNHNil KOPelIok;
5 — CIMHHOMO3T'OBOM
BBIX HEPBOB, WHHEPBUPYIO- HepB;
mux opraubl Tena. CnuHHO- 6 — cmuHHOMO3TOBOM
MOBTOBEIE HEPBBHI 06pa3yOTCA ramai
B pe3yjbTaTe CJIAUSHUSA TepegHuX (IABUTraTeJIbHBIX)
¥ 3amHUX (YYBCTBUTEJIbHBIX) KOPEIIKOB.

COMHHOM MOST BBIIIOJHAET IIPOBOSHUKOBYIO U ped-
JIeKTOPHYI0 QyHKIIMu. B HEM HaxomATCs IMEHTPHI Ta-
KHUX pedJeKcoB, KaK KOJEHHBIN U MOUEHCIIyCKaTe/b-
HBIN.

I'onosHoil M032z YelOBEKAa HAXOAUTCS B IIOJOCTH
yepena 1 mMeeT TPU OOOJIOUKU: TBEPAYIO, HAYTUHHYIO
u MArKyio (puc. 171). CHapy:xu U U3HYTPHU, B Keay-
IOYKaX, MO3T OMBIBaeTCA 0CO00I KUIKOCTHIO — JIUK-
BopoM. Macca TroJIOBHOTO MO3Ta B CPeTHEM COCTABJISAET
okoso 1300—1400 r.

409

25



E,El OpraulnsM yeJioBeKa 1 ero sgoposbe

T'o10BHOM MO3I aHATOMUYECKM OEJISAT Ha IIPOIOJI-
roOBaTBINI MO3I', MOCT, MO3K€UOK, CPeIHUI, IIPOMEIKY-
TOUHBIN U TePeJHUA MOS3T.

B npodonzosamom moszze HaXOAATCA IIEHTPHI IBI-
XaHUdA, cepaledrueHusi, KeBaHud, IVIOTaHUA, IIOTOOT-
IeJIeHus, 3alfUTHBIX pedJeKcoB (Kallejb, YMXaHUe,
pBOTa, CJIE300TAeJeHNEe U MUranme), pedJaeKchbl IIOJ-
IepskaHus mo3bl W Ap. llomumo pedieKTOPHOH, OH
BBITIOJIHSAET TaKyKe W IIPOBOIHUKOBYIO (PYHKITHIO, ITO-
CKOJIbKY Uepe3 Hero IIPOXOAAT HePBHBIE TPAKTHI U3
CIMHHOI'0O MO3Ta B MOCT.

Mocm, B cBOIO ouepeib, COeTUHIET CPeTHUI 1 IPO-
IOJTOBATHII MO3T XU B OCHOBHOM BBITIOJIHSAET ITPOBOJ-
HUKOBYIO (DYHKIIHUIO.

Mo3sxceyox obpazoBaH ABYMsA IOJYIIapPUAMU, IIO-
KPBITBIMU KOpPoH. OH KOOPAMHUPYET ABUKEHUS Op-
raHu3Ma, y4acTByeT B MHOIIEP:KaHUU TOHYCA MBIIIIIL
U Peryasaiuu padoThl BHYTPEHHUX OPraHOB.

B cpednem mosze Haxo-
IATCSA IIEHTPBI IIEPBUYHOIO
aHaami3a mHQOPMAaANUU, IPU-
XOAIIEH OT OPraHoOB YyBCTB,
a TakiKe IIPOBOIHUKOBEIE
myTH. B OTBET HA BCHBIIIKY
CBeTa WJU CUJIbHBIA 3BYK
YeJIOBEK IIOBOPAUYUBAET TO-

Puc. 171. Crpoenue JIOBY B HAaIIPaBJE€HUU pPas-
I"OJIOBHOI“JO Mo3ra: ,Z[pa)RI/ITeJIH — B3TO 6e3yc_
1 — mepexHUI MOS3T; o .
2 — rumodus; JIOBHBI OPHEHTHUPOBOYHBIN
8 — rumoTanamyc; pedaexc. HemamoBaskHYIO
4 — ranamyc; pOJIb CpemHWI MO3I UIPaer
5 — MO3’KEeUOK;
6 — mocr; B peryiadanum TOHyca CKe-
7 — IPOZOJITOBATHIM MO3T JIETHBIX MBIIIIIIL.
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ITpomexncymounstii Mmo032 oOpa3oBaH TaJIaAMyCOM
(3puTenbHBIMU OyrpaMu), rUmorajgamMycoM (Imombyro-
preM) m sumdusoM. B Tamamyce HaXOmATCA IEHTPHI
aHajgm3a 3PUTEeJbHOI WHMOPMAIIUM, a TaKyKe opra-
HHU3aIlUY UHCTUHKTOB, BjledeHUl m smornuii. OH uH-
TeTrpUPYeT HEPBHLIE IIYTH, UAYIIUE B IePeIHUIl MO3T
W OT HEro, a TaKiKe OCYIIECTBJIAET OBICTPBLIN aHAJIU3
¥ IepeKJIoUeHre Ha Pas3Hble YUYAaCTKU KOPHI IeperHe-
ro Mo3ra MH(GOpMAIuN, IIOCTYIAIOIell OT Pa3JInUYHbIX
OpraHoB Tejla. B HM)KHEW YacTu TMIIOTAJIaMyC COeIu-
HEeH ¢ TUIo(Pr30M — »KeJjie30ii BHyTPeHHel CeKpPeIjun.
DOyHKIUAMU TUOOTAJaMyca SABJSIOTCA PEeryIAlusd
oOMeHa BeIEeCTB, TEPMOPETYJIAINA, AesATeIbHOCTh
OUINEeBaAPUTEJIbHOM, 9HIOKPUHHON U BBIAEJNUTEJIbLHON
CHCTEeM, CHUCTEeMBbI KPOBOOOpAIIeHMW, I'OJIofa U HACHI-
IIeHuA, *KaKIbl U ee YTOJIeHUs, CTpaxa, APOCTU, CHA
u 0OAPCTBOBAHIS, a TaKiKe DMOIIMIA.

B 1mesom mpomesKyTOUHBINI MO3T BMECTE CO CPEI-
HUM OCYIIECTBJISIET CJOMKHBIE pedJIeKTOPHbIe, WJIN
WHCTUHKTHUBHBIE peaKmuu. HeKoTophle ero IeHTPHI
OPUHUMAIOT yYacTHe B yIep:KaHNM BHUMAHHUSA, He
IpONyCcKasa B KOPY OOJIBININUX MHOJYHIaApUIl HEHY:KHBIE
B JaHHBLII MOMEHT JIOIIEHTpPOoBBIe curHaabl. Cmepe-
I OH IIEPEeXOIHUT B OOJIbIIINE IIOJYyHIapusa KOHEUHOTO
mosra.

ITpomonroBarsiii MO3T, MOCT, CPeIHUI U IIpOMe-
JKYTOUHBIA MO3T, a TaKiKe MO3:Ke€UOK O0BeIUHAIOT
B cmaos mo3za. OH BBIIOJHSAET PedIeKTOPHYIO, IPO-
BOIHUKOBYIO 1 aCCOIMATHUBHYIO (PYHKIMHU, O0OECIev-
Basi B3ammojeiicTBue Bcex cTpyKTyp ILIHC. B rommie
Ceporo BellecTBa IIPOIOJTOBATOTO M0O3Ta, MOCTa, CPe/l-
HETO U MPOMEKYTOUHOT'O MO3Ta PACIOJIaTaeTcs pemu-
KYyaLapHas Qopmayus — ceTh HEHUPOHOB, TECHO CBdA-
3aHHasg ¢ ocraabHbIME cTpyKTypamu I[HC. Ee oc-
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EE' Opran3M yeJioBeKa 1 ero sgoposbe

HOBHOH (DYHKIIMell ABJIAETCS PEryJsaiius YPOBHS aK-
TUBHOCTHY KOPBI OOJBINNX IIOJYIIapuii, MO3:KeUuKa, Ta-
JaMyca M COMHHOTO MO3ra.

Bonvwue norywapus nepedHezo mo3za 3aHUMAIOT
0OJIBIIIYI0 YACTh MO3TOBOrO OTAeJia Yepelia, YTO CBS-
3aHO ¢ pasBuTHeM (GYHKIIMI TAHHOI'O OTAejia MOS3ra.
OHU TOKPBITHI KOPOM 113 CEPOTr0 BeIlecTBa, IIOJ KOTO-
poii HaXOAUTCA MOAKOPKa — Oesoe BeriecTtBo. Cepoe
BEII[eCTBO KOPBI 0OJIBININX IIOJNYIIAPHil B OCHOBHOM CO-
CTOUT U3 TeJ HEeHPOHOB U MX KOPOTKHX OTPOCTKOB,
TOTJa KaK IIOJKOPKAa IIPeAcTaBJsaeT co00M COBOKYII-
HOCTb UX IJIMHHBIX OTPOCTKOB, CPeAu KOTOPBIX BCTpPE-
JaroTCsa HeOOJIbIINEe CKOILJIEHNS HEeHPOHOB — IIOAKOP-
KOBBI€ IIEHTPHI WU A1pa.

Kopa Ooabimmx moJyiapuii o0pasyeT MHOTOUINC-
JIEHHBIE 60p03I[bI 11 M3BUJINHBI, YBEJINYHNBAIOIINIE€ €€
IJIoIanah moBepxHocTu. Hambosiee KpymrHbIe 60PO3IbI
IeJAT KOPY Ha OOJIH: JIOOHYI0, BUCOUHYIO, TEMEHHYIO
u 3aTblaounyo (pumc. 172). YuacTKu KOpBI, OTBeua-
IOIl[1ie 34 BBIMOJIHEHNE OIIPeleIeHHBIX (DYHKI[Wi, Ha-
3bIBAIOT 30HAMU, WJIU UeHmpamu. YeTKux T'PaHNIL
MeXXIy HUMU He CYIIecTBYeT,
OOHAKO BCEro BBIAEIAIOT OT
50 mo 200 Tarkux I1eHTpoB. Ux
MOJYKHO pas3feyuTh Ha TPU I'PyI-
IIbI: CEHCOPHBIE, OBUI'AaTEJIbHBbIE
u accornuatuBHble. CeHCOpHBIE
30HBI BOCIIDMHMNMAIOT CHUTHAa-
Puc. 172. Honu xopsr ~ JIBI OT PA3JIMYHBIX PEIEIITOPOB,
GOJIBININX IOJTYIIapUil B [BUIraTeJbHBIX 30HAaX CI)Op-

POJIOBHOTO MO3ra: MUPYIOTCS CUTHAJIBI K COOTBET-
1 — jo6oBas;
9 _ Temenmas: CTBYIOIIIMM OpraHaM, TOTIa Kak
3 — 3aTBUIOYHAS; ACCOIMATHUBHDBIE O0BEINHAIOT Iesd-
4 — Bucounas TEeJbHOCTH ABYX II€PBBIX.
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HepBHasa cucrema @ 441 @ 443

B s100HO# mose pacmoioskeHbl ABUTaTeJIbHBIE IeHT-
pPBI, B TeMEHHON — BKYCOBBIE U KOKHO-MBIIIIEUHOTO
YyBCTBA, B BUCOUHON — CJIYXOBbI€, B 3aTBLIIOUHON —
3PUTEJIbHBIN.

C [eATeJIbHOCTHIO ACCOIMATHBHBLIX 30H HauboJiee
CUJBHO CBSIBAHBLI BBICIIINE TICUXUYECKHe (PYHKIIUU —
MBIIIJIEHWE W CO3HAHUE, Pedb U Ip.

B monkopke HaxomATCA ITEHTPHI APEBHUX pedek-
COB, HampuMmep MwurareiabHoro. Takum obpasom, IIe-
penHUii MO3T B OCHOBHOM BBITIOJIHAET Pe(IEKTOPHYIO
(GYHKIIUIO, a TaKyKe SABJIAETCA OCHOBOM IICUXUUYECKOU
IesATeTbHOCTH UeJIOBEeKa.

Panmbie cumrasochk, 4TO y JIEBIIeHd AOMUHUPYET
mpaBoe TOJIyIIapue, a y mpasiiieii — JjeBoii. OgHAKO
HUKAKUX aHATOMHUUYECKUX Pa3JIUUNil MeKIy HUMU 00-
Hapy:KeHO He ObLIO. BrociemcTBum OBIJIO yCTaHOBJIE-
HO, UTO B JIEBOM ITIOJIYIIIAPUU PACIIOJIATAIOTCS IIEHTPBI
peun, muchbMa, BOCOPUATUA Mudp 1 HOT, cUeTa u 1p.,
TOTZa KaK B IIPABOM OCYIIECTBJISAETCA BOCIIPUATHE
IPOCTPAHCTBEHHBIX 00pas3oB. Takum oOpasoM, acuM-
MeTpud MOJYyINapuii HOCUT (PYHKIIMOHAJIbHBIN Xapak-
Tep. BmecTe ¢ TeM MeXKIY MOJAYIIIaPUIMU CYIIIECTBYIOT
HaCTOJIBbKO TeCHbI€ CBSA3HM, UTO HU 00padoTKa MHMOP-
MaluW, HU OOJBIIIUHCTBO BBICIINX IICUXUYECKUX
(GYHKIINN He MOTYT OCYIIECTBJIATHCSA TOJBKO OTHUM
n3 HUX.

BereraTuBHasa HepBHaAd cUCTeMa, OXBaThIBAIOIAA
OTZeJIbI TOJIOBHOTO MO3Ta ¥ HEPBEI C UX PA3BETBJIEHU -
MU, UHHEPBUPYET B OCHOBHOM BHYTPEHHUE OPTaHbl —
cepjIe, COCYIbl, sKejie3bl BHYTPEHHEHN CeKPeIuu 1 Jp.
OHna menuTcs Ha IBa OTHAeJa — CUMIIATUYECKHWH U Ia-
pacuMIaTUYECKUN.

VY3l cumnamuyeckozo OTaesia JeKaT B I'PYIHOM
W TOSICHUYHOM OTAeJaX CIUMHHOTO MO3Tra, a TaKiKe II0
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E,El opraHIlIBM yeJioBeKa 1 ero sgoposbe

00e CTOPOHEBI OT IIO3BOHOYHOTO cToJi0a. Ero pasapaske-
HUe TPUBOIUT K YBEJINUYEHUIO YACTOTHI M CHUJILI Cep-
IeUHBIX COKpAIIleHuil M ObIXa-
3AMOMHU TeJbHBIX ABUKEHUN, CY:KEeHUIO
BeretaTmgHas HepeHas MHOTHUX COCYZIOB, PACIIHPEHUIO
CYCTEMA UTPaEeT BeAYLLYIO 3PavYKOB.
porib B MOAAEP>KAHMN MO- Yaawsl napacumnamuyecko-
CTOAHCTBA BHYTPEHHei 20 oTmeJa HAXOOATCA B IIPO-
GRS ClAELTELE JOJTOBATOM MO3Te, KPeCcTIO-
BOM OTJeJjie CIIMHHOTO MO3ra
1 BO BHYTPeHHUX opranax. OH oTBeuaeT 3a CHUKEHIUe
YAaCTOTBI U CHUJIBI CEePAEUHBLIX COKpPAIeHWN M ObIXa-
TeJbHBIX ABUKEHUM, pacliupeHiie COCYI0B, CY:KeHUe
3pauKoOB, OJHAKO YCUJIMBAET IHUINleBapeHlie U BhIAeJe-
HUe.

Pang BHYTpeHHUX OPraHOB MHHEPBUPYIOTCA OTHO-
BpPeMeHHO 000OMMH OTAeJIaMU BereTATUBHOU HEPBHOI
CHICTEMBbI, OJHAKO KO MHOTHM KPOBEHOCHBIM COCY-
maMm, ceyesenke, opramam uyBcTB u IITHC momgxomar
TOJBKO CHMIIATHYECKNEe WJIKN IapacuMIaTHUYeCKIe
BOJIOKHA.

HelporymopanbHasa perynauus npoLeccoB
XKN3HeAeATeNbHOCTN OpraHN3Ma Kak OCHOBa
€ro L|efloCTHOCTH, CBA3M CO cpepoli

HepBHas u 9HIOKPUHHAS CUCTEMBI IIPEACTABIIIOT
co0oii Hepas3phIBHOE €IMHCTBO, 00YCJIOBJIEHHOE MHOTO-
YHUCJIEHHBIMU MPAMBIMU 1 OoOpaTHbIMU cBaA3amu. Ilo-
JyYeHUe CUTHAJIOB OT PA3JINYHBIX PEIeIITOPOB SIBJIAET-
cA IIpeporaTUuBOM MMEeHHO HEePBHOU cHUCTeMbl, KOTopas
U BKJIIOUaeTcA B pabory mepBoii. Ee mMIIysibChbl MT'HO-
BEHHO U TOUHO BO3JEHCTBYIOT Ha OPTaHbl, UBMEHAT UX
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OpraHbl YyBCTB, UX POJib B OpraHnsme @ 441 e 443

aKTUBHOCTH. OJHAKO KOHTPOJH CO CTOPOHBI HEPBHOM
CHUCTEeMBI ABJISAETCA HEOJTOBPEMEHHBIM, OHa JeMCTBY-
eT TOUeUYHO, TOTJa KaK OJd «3aKpemjeHud» spdexrta
M BOBJIEUEHMA BCEro OpraHuW3Ma B PeaKIMI0 CUTHAJ
Yyepesa THUIOTAJIaMyC IIOCTYHaeT M K SHIOKPUHHOMN cu-
creme. I'unorasaMmyc u caMm BbIieJsAeT TOPMOHBI Ba30-
IIpPeccrH U OKCUTOIIMH, OKa3bIBAIOIIME CYIIleCTBEHHOE
IelicTBUe Ha (PYHKIIMU opraHmama. B rumotasiamyce
BBIZEJIAIOTCA HEHPOTOPMOHBI, PEeTyJIUPYIOue padoTy
rumnogusa, a TOT, B CBOIO ouepedb, BO3IEMCTByeT Ha
WHBIe SHAOKPUHHBIE Keje3bl C IIOMOINbLI0 COOCTBEH-
HBIX TOPMOHOB. I'OpMOHBI, BBIeJaAeMble KeJe3aMu
BHYTPEHHEH ceKpeluu, ¢ OJHON CTOPOHBI, NeHCTBYIOT
0ojiee TPOMOJIKUTENIBHOE BpeMs, a C APYrod — IIOJ-
KJIIOYAIOT K paboTe U APyTrue OopraHbl, a TaKyKe corJia-
COBBIBAIOT UX AeATEeJIbHOCTD.

TopMOHBI SHIOKPUHHBIX KejIe3 HeOOXOMUMbI U JJIs
HOPMAaJILHOTO Pa3BUTHUA CAMOM HEPBHOU CHUCTEMBI, IIO-
CKOJIbKY, HalpuMep, IIPpU HeXBaTKe TI'OPMOHOB IIH-
TOBUIHOM ’Kesje3bl B JETCKOM BO3PaCTe MHPOUCKOIUT
HeJOpasBUTHUE TOJIOBHOTO MO3Ta, BeIyllee K KpPeTu-
HU3MY.

OpraHbI YyBCTB, X pOJib B OpraHnusme

Bocnpusarwe n anaims Bo3aelicTBUI BHEIITHETO M-
pPa Ha OpraHWU3M U BHYTPEHHUX WN3MEHEHUU, ITPOMUC-
XOOAIMUX B HEM, OCYIIECTBJIAETCA UyBCTBUTEJIbHBIMU
HEPBHBIMU aIllllapaTaMMt, KOTOPLIe IIOJYYHJIM Has3Ba-
HUE CEeHCOPHbLX cucmem, WIU aHaauzamopos. OHU
UTPAIOT HEMAJIOBAKHYIO POJIb B (DYHKI[TMOHUPOBAHUU
oprammsaMa B IIeJIOM, IIOCKOJIBKY 0e3 wmH(popMaIuu,
moJiydyaeMoil ¢ WX IIOMONIbI0, HEBO3MOXKHO IIPUCIIO-
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E,El opraHIlIBM yeJioBeKa 1 ero sgoposbe

cobJieHWe OpraHM3Ma K ITPOUCXOIAINUM H3MEeHEHUIM
u monaaepskaHume romeoctas’a. OCOOEHHOCTBIO aHAJU-
3aTOPOB UYeJIOBEKa ABJAETCA TO, UTO C UX ITOMOIIBIO
YeJIOBEK BOCHPUHUMAET HE TOJHbKO IIPEeIMETHI U SAB-
JIEHWsS MaTepUaJbHOTO MHPAa, HO U abCTpaKTHBIE II0-
HATUA, BBIPA'KEHHBIE B BHUME CJIOB, MaTeMaTUUYECKUX
CUMBOJIOB, 00pa30B XYJOKECTBEHHBIX IIPOU3BEIEHUN.

AHanns3aTopbl TECHO CBA3AHLI MEXKIY CO00Ii, U IPHU
HEIOCTATOYHOM Pa3BUTHUU WU IIOBPEKIEHUU OIHOTO
13 HUX IPOUCXOJUT IOBLIIIEHNE OCTPOTHI BOCITPUATHUS
IPYTUMH, TO €CTh KOoMIleHcalus. Tak, y CJIembIX Jo-
Jlefi OOBIYHO MOBBIMIAETCA OCTPOTA CIyXa W OCA3aHUMI,
a y TJIyXuX PasBUBAIOTCS 3peH’e U TaKTUJIbHAs JYyB-
CTBUTEJIHLHOCTD.

3HAUNTEJbHBIA BKJAL B paspaboTKy ydueHUs 00
aHaJIM3aTOpax BHEC BeJUKUIN PYCCKUil (UIUOJIOT
H. II. ITaBnoB. OH cumTayJ aHAJIU3aTOP COBOKYIIHO-
CTBIO pelenToOpPoB (nepugepuveckuil omdes), myTeii
mpoBeJeHusT BO30y:KAeHUA (nposodHUK08bLIL omdel),
a TaK’Ke HEPOHOB, AaHAJUBUPYIOIIUX Pa3APakKUTeb
B Kope mo3ra (ueHmpaJabvHblii omoes AHAIU3AMOPQ).

Peyenmopom Ha3BIBAIOT CIEIUAJIN3UPOBAHHOE 00-
pasoBaHmMe, BBINOJHAIee (QYHKIUIO IIpeodpasoBa-
HUS SHEPTUUW BHEITHEr0 pas3gpaskKuTesisi B HEPBHBIE
UMITyJbChI, HECYI[Me HEepPBHBLIM IleHTpaM uHQOpMa-
IIAI0 O paspakuTelie.

CrpoeHune n pyHKLNM opraHa 3peHuns

Ctpoenne riaza. 3puUTesbHBIE PEIENITOPHI PaCIIO-
JIOJKeHBI B I'J1a3y, KOTOpPLIHA uMeeT (hOPMYy HEIPaBUJIb-
Horo miapa. I'yias yIep:kuBaeTcs B IVIA3HUIIE UYepema
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CrpoeHmne n GyHKUMM opraHa speHns @ 44 e 443 EE'

KPYroBOM MBIMIIEN M TpeMsd IlapaMu TJIA3HUYHBIX
mpiinn. OH 3aIfuIlleH CHAPYKKM PSAIOM BCIIOMOra-
TEJILHBIX OPTaHOB — OP08AMU, BEKAMU U PECHUUAMU.
BHyTpeHHAA MOBEPXHOCTHL BEK U IIePeIHUE YUYACTKU
rjasa MOKPBITHI CIU3UCTOU OOOJIOUKON — KOHBIOHK-
mueoil. IIpu MopraHuu MOBEPXHOCTh IJla3a CMaulBa-
eTCs CJIe3HOM KUAKOCThIO, Comep KaIlleil MOHLI 1 0aK-
TepUIIUAHbIE BellecTBa. Ee BhIpadATHIBAIOT CJIe3HbIE
JKeJIe3bl, PACIOJIOMKEeHHbIe B HaPYKHOI YacTu IJIa3HU-
bl HAJ TiadoM. MI30BITOK CIE3HON KUIKOCTH CTEKAaeT
B HOCOBYIO IIOJIOCTh Uepe3 CJAE3HLIN IPOTOK.

T'yasuoe s16/10K0 mMeeT Tpu 00OJOUKM: OEJIOUHYIO,
COCYINMCTYI0O M ceTdyaTKy. Hapy'KHas COeJuHUTEJIb-
HOTKaHHas OejouyHas 000JIOUKA, WJIU CKJepa, ciepe-
IV TIEPEXOUT B IIPO3PAUHYIO U BBITYKJIYVIO PO20SUUY
(poroByi0 000JIOUKY), MMEIOIYI0 HAMOOJIBIIUN KO03(-
dumnuenTt npesomieHus. IIog cKIepoil pacIoioyKeHa
cocymucTas o00JoUKa, o0e-
cHeurBaIlas KPOBOCHAOMKE-
Hue riaasa. [lepegHsasa yacTb
COCYQMCTOM 000JI0UKM 00Opa-
3yeT padyicHyrn 000J04YKY
2/1a3a4 W DPECHUYHOe meJo.
OHU COCTOAT U3 MBIIIEY-
HBIX KJIETOK, COKpaIllleHue
U pacciaablieHrne KOTOPBIX
MO3BOJIAET W3MEHATH [Iua-
MeTp 3paika B IEeHTpe pa-
IysKHOW 000JI0UKU, uepes
KOTOpPYI0 B TIJja3 IIomaja-
€T CBeT, U KPUBUBHY XPY-
CTaJIMKa COOTBETCTBEHHO
(puc. 173).

Puc. 173. Crpoenune riasa:

— CKJIepa;
— POTOBWUIIA;

— cocyaucTas 000JI0UKa;
— pany:kHas 000JIOUKA;
— ceTyaTkKa;

3payvoK;

— TepegHAa KaMmepa;

— 3aIHAA KaMmepa;

— XPYCTaJUK;

— 3PUTEJbHBIA HEPB

QORI UTHR W -

—
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E,El opraHIlIBM yeJioBeKa 1 ero sgoposbe

C BHYTpeHHE! CTOPOHBI COCYAMCTOI 000JOUKM Ha-
XOOUTCS CJIOI KJIETOK MUTMEHTHOI'O SIUTeNnd, K KO-
TOPOMY IIpUJeraeT BHYTPEHHAS 000J0UYKa rjasa —
cemuamra (cetdyatad 000JIOUKA), O0ecmeumBaOIIad
mpeobpasoBaHre CBETOBOTO Pa3ApPaKUTE A B HEPBHbBIE
VMITYJIbCBI.

Me:xay poroBulieii m pamysKHOM O0OJIOUKOI MMe-
eTcs HaIlOJJHEeHHAs BOASHKCTOW BJArOW IIOJIOCTL —
nepednsas kamepa zaa3a. 3a PagyKHOU 000J0UKOI
HaxXOIUTCsA IPO3pavHoe Tejao, uMemwiinee (OpMYy IBOS-
KOBBITYKJION JIMH3BI — XPYcmaJauk, TPUKPEIJIeH-
HBII K MBIIIIIAM pPecHUYHOro Teaa. CoKpalleHue
U pacciabjeHre PeCHUYHBIX MBI II03BOJISAET U3-
MEHSTh KPUBMU3HY XpyCTaJuKa U (POKYCHPOBATH M30-
Opa)keHMe paccMaTpPHUBAeMOT0 O0BbeKTa Ha ceTUyaTKe.
Taxum oOpasoM, XPYyCTaJIUK UTPAET BEAYIIYIO POJb
B IIPUCIIOCOOJIEHHMH IJIa3a K HAWJIYUIlleMy BUIEHUIO,
niIn akkomodauuu. PacmosokeHHasI 3a XPYCTATIUKOM
MMOJIOCT, — 3a0HAA Kamepa 2/a3a — 3amoJIHeHa CTy-
IEeHUCTBIM CMeKJL08UOHbLM mesom. BoasgHucras BJja-
ra, XpyCTajJuK 1 CTEKJOBUIHOE TEJIO BMECTe C POTOBHU-
el coCTaBASIOT OINTUYECKYIO CUCTEMY IJ1as3a, KoTopas
(opMUpyeT Ha ceTUATKE IIEPEBEPHYTOE YMEHBIIIEHHOE
n3o0pakeHre paccMaTPUBAaeMOro O0'beKTa.

BrayTpenusasa oboyiouka ryiasa — cemuamrxa — Cco-
CTOUT U3 HECKOJbKUX CJI0eB KJETOK, IepPBBLIH M3 KO-
TOPBIX 00PA30BaH 3PUTEJbHBIMU peIlellTOpaMu U He-
IIOCPEACTBEHHO TpHJIeraeT K IUTMEHTHBIM KJETKaM,
a oCcTajJbHbIE — HEMPOHAMU, OTPOCTKU KOTOPBIX B KO-
HEYHOM HTOr'e COOMPAIOTCS B 3PUTEIbHBIN HEPB.

3puTejbHLIE PELENTOPLl CEeTUYATKH HA3LIBAIOTCS
najoukaMu u Kojsbouxkamu. [laoukm comep:kaT 3pu-
TeJbHBIN IIUTMEHT POJOIICUH X OTBETCTBEHHBI 3a BOC-
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CrpoeHmne n GyHKUMM opraHa speHns @ 44 @ 443

nmpusaTue cBeTa. Bosbinaa yacTh KOJIO0UEK COCPenoTO-
YyeHa HAIIPOTHUB IIPOCBETA 3payKa — B TaK HA3bIBAEMOM
HCeAMOM NAMHe, KOTOPOoe SABJSAETCA MECTOM HaWJIyd-
miero BupeHuA. KoJa00UKM comep:KaT 3pUTEIbHBIN
OUTMEHT HOJOIICUH W OTBEUAIOT 34 BOCIPUATHUE IIBETA.
B ceruaTke mMmeeTcsa yYacTOK, Ha KOTOPOM He IIPO-
WCXOJIUT BOCIIPUATHUSA CBETOBBIX Pa3Apa’KuUTeseli, TaK
KaK OH He COAEPIKUT HU ITaJI0UeK, HU KOJIOOUeK —
caenoe namuo. Ha sTomM ydacTKe M3 CETUATKU BHI-
XOAUT 3PUTEJbHBIA HEPB, KOTOPBIA COeIWHSET TIJia3
C TOJIOBHBIM MOB3T'OM.

Hecmorpss Ha TO UTO MOBroBBIE IIEHTPHLI OpramHa
3pPEeHUs PACIIOJIOKEHBI 1 B CPeJHEM, U B IIPOMEKYTOU-
HOM MO3Te, JbBUHAA NOJSI WHPOPMAIMU aHAJIUBUPY-
eTcsA B 3aTBIJIOYHOH J0Jie KOPBI OOJIBIITUX ITOJYIITIapui
mepemHero Moara.

DyHKIIUU OpraHa 3peHusi. 3peHue JaeT HaAM BO3-
MOYKHOCTH pasjnuaTh He TOJbKO CBET U IIBET, HO
W pasMepbl IPEeJMETOB, PACCTOSHME A0 HUX M CKO-
pPOCTh WX OBUIKEHUsA. DBoJbIllasg YacTh 9THUX Xapak-
TEPUCTUK BOCIPUHUMAETCA TOJBKO C IMOMOIIBIO ABYX
raas3, GopMUPYIONINX eIUHOe BUAeHUE — OUHOKYJLAD-
Hoe 3peHue.

Hapymenus 3peausa. CaMbIMU pPacIpoCTPaHEHHBI-
My 3a00JI€BAHUSAMU OpPraHa 3PeHUs ABJISIOTCA OJIM30-
PYKOCTh, JaJbHOBOPKOCTH, aCTUTMATU3M, KaTapakKTa,
rJIayKoMa, KOHBIOHKTUBUT u apyrue. [Ipu Gamsopy-
KocTu usobpakenue poxycupyercs mepen ceTuaTKoM,
U JUId er0 WCIPAaBJEHUS UYeJOBEKY HEO0O0XOIWMO HO-
CUTh OYKM C [OBOAKOBOTHYTBHIMH JuH3aMu. [lanabHO-
30PKOCTH COIpsKeHa ¢ (OKYCUPOBKOM M300pasKeHus
3a CETYATKOM, II09TOMY JJIA €€ KOPPEKIIUU HCIIOJIb3Y-
IOTCA OBOSIKOBBINYKJbIE JUH3BI.
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E,El opraHIlIBM yeJioBeKa 1 ero sgoposbe

CtpoeHue n pyHKLUM opraHa cnyxa

Ilepugepuueckuii oTmes CIIYXOBOM CEHCOPHOW CH-
CTEeMBI UeJIOBEKa YCTPOEH OUeHbDb CJOYKHO M COCTOUT U3
HapPY:KHOTI'0, CpeIHero U BHyTpeHHero yxa (puc. 174).

Hapysxcnoe yxo o0pasoBaHO YIMHON DPaKOBUHON
Y HAPYKHBIM CJYXOBBIM IIPOXOMIOM, KOTOPBINA COEM-
HSeT HapysKHOE yXO CO CPEeIHUM.

Cpednee yxo BRIOUAET 0apabAHHYI0 NEPenoHKYy
W TPU CJIYXOBBIX KOCTOUKHU: MOJIOTOUEK, HAKOBAJb-
HIO U cTpeMeuKo. IlocaenHnee rpaHUYUT ¢ IIEPEIIOHKON
OBaJILHOTO OKHA, BXOSAINEH B COCTaB BHYTPEHHETO yXa.
ITonmocTs cpemmero yxa (6apabaHHas MHOJIOCTh) TaKiKe
coenMHSETCA C HOCOTJIOTKOU eg8cmaxuesoii. mpyooil,
YTO IIO3BOJISIET PEryJIMPOBATH Pe3Kue mepemnanbl JaB-
JeHusA B Hell, HaIpUMep, IPU B3PHIBE.

BrympenHee yxo mupencraBifgeT CO00U KOCTHBIHN
JaOUPUHT, COCTOAINN W3 YJIUTKU U IOJYKPYKHBIX
KaHaJI0B. MDYHKIIUIO BOCIIPU-
ATUS 3BYKOBBIX pasapaku-
TeJieli  BBIMNOJIHAET TOJBKO
YIAUTKA, a MOOJYKPY:KHbIE
KaHaJbl ABJSIOTCA OPraHOM
paBHOBecus. YJUTKaA y UYe-
JOBEKa IIPeICTaBJSIET CO-
001 KOCTHYIO MOJIOCTH, 00-

Puc. 174. Crpoenue

opraHa ciayxa: PasymwInyro cCImpajJb B [OBa
1 — yumras paxosuHa; ¢ ToJIOBMHOIT obGopota. [IBe
2— iﬁgﬁ&f“ CITyXOBOU BHYTPeHHHEe MeMOpaHBI pPas-
3 — GapabamHas IeJIAIOT 9Ty TOJIOCThL Ha TpU
I[IePEeNoHKA; KaHaja, 3aloJHEeHHbIE JKUJ-
‘; - g;lg;‘;’:ze KOCTOUKM  gocThio. BepxHUil 1 HIKHNHT
6 — MONYKDPYIKHBIE KaHaJIbl cOO0IIal0TCA Ha Bep-
KaHaJIbI IMuHe YJIUTKU Yepesd ocoboe
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OKOIIIeUKO — TeJMKOoTpeMy. B cpemmeMm KaHaje pac-
TIOJIOXKEH PEeIeNITOPHLIN anmapaT YIUTKU — KOpmues
0p2aM, BOJIOCKOBBIE KJIETKH KOTOPOTO BOCHPUHUMAIOT
3BYKOBBIEe KOJeOaHU.

3BYKOBBIE KOJIeOaHUSA, YCUJIEHHBIE 1 CKOHIIEHTPHU-
poBaHHBIE YIITHOM PaKOBUHOM M HAPYMKHBIM CJIYXO-
BBIM IIPOXOJOM, BBIBBIBAIOT KoJiebaHUA OapabamHOI
epPenoHKH, KOTOPhIE, B CBOIO OUEPENb, IepPemaroTcsa
Ha IIePeIroHKY OBaJILHOTO OKHA ITOCPEACTBOM CHUCTEMbI
CIYXOBBIX KocTouek. KomebaHMA IMEepemoHKMN OBAJIb-
HOTO OKHA BBI3LIBAIOT M3MEHEHUS NAaBJIEHUS JKUTKO-
CTH B BepXHEM KaHaJie YJIUTKU U COOTBETCTBYIOIINE
KoJie0aHs MOKPOBHOM MeMOpaHbl, KOTOpas OKa3bIBa-
eT maBJIeHWe Ha BOJIOCKOBBLIE KJIETKU KOpPTHeBa opra-
Ha ¥ BBI3BIBAET UX BO30y:KIeHMe. 'acsaTcsa KoaebaHUs
BHYTPEeHHEH KUIKOCTH B BepXHEM KaHaje Ojlaromaps
mepeJIMBaHUI0 YaCTU 9TON KUAKOCTU B HMMKHUU Ka-
HAJl Yepes3 TeJIMKOTPEMY U COIPOTHUBJIEHUIO IIE€PEIOH-
KM KPYIJIOTO OKHA, TPaHUYAINEd CO CPeIHUM YXOM.

IIpeo6pasoBarnHOe B HEPBHBIE MMITYJILCHI BO30YIK-
IeHe DPeIeITOPOB II0 CIYXOBOMY HEPBY IIOCTYIIAeT
B T'OJIOBHOI M03r. HecMOTps Ha TO UTO IIEHTPHI CIIyXa
PacIoJIO}KeHbI B CpelgHEeM U IIPOMEKYTOUYHOM MO3Te,
ee aHaJM3 OCYIIECTBJSIETCA B OCHOBHOM B BHCOYHOM
JoJie KOPBI OOJIBINTMX IIOJYIIaApUIl IIepeJHEero Mo3Ta.

CTpoeHue n pyHKLMN OpraHa paBHOBecusA

Oprau paBHOBECHUS, UJIU BECTUOYISPHAS CEHCOPHA
cucreMa, HapAAy CO 3PUTEJbLHONM M COMaTOCEHCOPHON
cucreMaMU, UT'PAaeT BeLYIIIVI0O POJIb B IPOCTPAHCTBEH-
HOII OpHUeHTaIlu’ YejioBeKa. Ero mepudepuyuecKkuii or-
JIeJI COCTOUT M3 TPeX IOJYKPYKHBIX KaHAJOB U ABYX
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MEIIIOYKOB, HaXOAAIINXCA B IINPAMU/IE BUCOUYHOMN KOCTH
paxom ¢ yautkoi. ITomyKpysKHbIe KaHAJBI PACIIOJIOMKe-
HBI B TpeX B3aMMHO MHEPIEHINUKYISAPHBIX IIJIOCKOCTIX,
KaK U MeIIOYKM, OHU IIPEACTaBISIOT CO00M 3aMKHYThIE
pesepByaphl ¢ JKUIKOCTBIO. B CTeHKax KaHaJlOB U Me-
IITOYKOB UMEIOTCS YIYACTKY PEIleNITOPHBIX KJIETOK, BOJIO-
CKM KOTOPBIX MOT'PYKEHBI B KeJie00pasHbIe CTPYKTYPHI
C KPUCTAJINKAMU KaJbIINA — OTOJIMTOBLIE MeMOpaHbI
U KymoJa. JIBU:KeHUe Teja B IIPOCTPAHCTBE BBLI3bIBa-
eT CMellleHre 3TUX CTPYKTYP U BO30OYKIeHUE pellell-
TOPOB, KOTOpOE IlepemaeTcsa B IIPOLOJTOBATHIM MOS3T,
MO3JKE€UOK, T'MIoTaJaMycC, JIOOHYIO U TEeMEHHYIO TOJIU
KOpPBI OOJBIINX IOJYINapuii mepenmero moara. bBiaro-
Japs CBOEBPEMEHHOMY IMOCTYILICHUIO MH(POPMAIIUUA OT
MEIITIOYKOB T'OJIOBHOM MO3T KOHTPOJUPYET II0JOXKEeHUIe
rOJIOBBI B IIPOCTPAHCTBE, TOIJa KaK MOJIYKPYsKHbIE Ka-
HAJbl OTBETCTBEHHELI 34 BOCIIPUATHE IIOJIOMKEHUS TeJja.
Kpome Toro, BecTuOYyIAPHBIN anmmapaT IO3BOJISET pas-
JUYATh JAaKe caMoe He3HAUUTEJIbHOEe YCKOPEeHNe I
3aMeJIeHre TPAMOJUHENHOTO IBUKEeHUI 1 BpallleHn.

CTpoeHue n pyHKLMN OpraHa ocsA3aHus

PernennTophl ocA3aHUA He 00pasyioT CIIEIMAJIbHOTO
oprana uyBcTB. OHU DAacCIOJIO}KEHBI B KOKe II0 BCeH
MMOBEPXHOCTH Teja W B #A3biKe. OcsA3aTelbHbBIE pe-
IENTOPHl Pa3JNUalOT TeMIepaTypy (Temjao m XO0JIoxn),
naBJjieHUe, BuOpanuio u 60sb. [laHHadA ceHCOpHaAA CU-
cTeMa JaeT HaM BO3MOJKHOCTL PasiNYUTL pPasMephl,
dbopmy, mIOTHOCTH 00BbEKTA, (DAKTYPY €ro ImoBEepXHO-
CTU U PAIL IPYTUX XapaKTepucTuk. Bo3by:kaeHue oT
ATUX PEIENTOPOB IIepefaeTcsA B TEMEHHYIO JOJII0 KOPBI
OOJBIINX MOJYIIAPUN IIepeaHero Moara.
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CrpoeHmne n GpyHKUNM opraHa BKyca @ 441 @ 443
CrpoeHune n ¢pyHKLM opraHa BKyca

BoabmmuCcTBO BelecTB uMeeT CcIenu(pUUecKUn
BKYC, HO MOJKHO BBIJ€JIUTH UeThIpe OCHOBHBLIX — CO-
JIeHBIN, KUCJBIN, TOPBKUN W CAATKUNA, KOMOWHAIIUN
KOTOPBIX U CO3JAI0T HEIIOBTOPUMBIE OIYIIEeHU.

PenenTopsl BKyca BXOIAT B COCTaB BKYCOBBIX IIO-
YeK, UJIU JYKOBUIL, PACIOJJOMKEHHBIX Ha BKYCOBBIX CO-
coukax Ha a3bIiKe (puc. 175). KoHumk A3bIKa JIydIre
BCEro pasjnvyaeT CJAIKHI U COJIEHBI BKYC, KOPEHb
fABBIKA — TOPBLKUM, a KUCJIBIA BKYC B OCHOBHOM OITY-
mjaerca mo OOKaM s3bIKa. Takoe WX PacIoJo:KeHUe
HeCcJIy4YarHO, IIOCKOJIBKY MHO-
Tve SIO0BUTHIE BEINeCTBA T'OPb-
KHe Ha BKyC, M UX IIOIaJaHMe
HAa KOpPeHb sA3bIKA BBLI3LIBAET
PBOTHBII pedJiekc.

Bo Bpems engnl, mOMHUMO
perenTopoB BKyca, paboTaioT
perenTopbl OOOHSAHUSI U OCs3a-
HUs. Bos30y:KaeHue OT BKYCO-
BBIX DPEIIENITOPOB IIepemaeTcsa B IIPOIOJITOBATBHIN MO3T
U B KOPY OOJIBINIUX ITOJIYIIapPUU MepesHero Mo3Ta cpa-
3y II0 HeCKOJILKUM HepBaMm. IleHTpanbHOE mpeacTaBu-
TEJIbCTBO OpraHa BKYcCa, IIO-BUINMOMY, PAaCIIOJOKEHO
B BHCOYHOH [10Jie KOPHI.

Puc. 175. BkycoBbie
COCOUYKU A3bIKA

CTpoeHue n pyHKLMN OpraHa 060HAHNA

PenenTopsl 00OHAHUMA IIPEACTABISIOT CO00I pec-
HUYHBbIE KJIETKU, MOTPY’KeHHbIe B JIUTEJUHA BepX-
Heil wacTu HOCOBOU mojocTu. C MX IIOMOIIBIO MBI
olryinaeM 3amaxu. B Hacrosdallee BpeMdA BBIIEIAIOT
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IIeCTh OCHOBHBIX 3aIllax0B: IPAHBIN, CMOJUCTBIN, THU-
JIOCTHBIN, I[BETOYHBIN, TOpeJbId U (PPYKTOBBIN. Bce
OCTaJIbHBIE 3allaXU SBJIAIOTCA KOMIO3UIUAMU STUX
OCHOBHBIX ITIECTH.

KoHImenTpalusa BelllecTBa B BO3IyXe MOKET ObITh
OUeHb MAaJIEHbKOI, HO UeJIOBEeK OIIyIIaeT ero 3amax.
ObOouATebHBIE HEPBHI IIEpefaloT BO3OYKIEHUE OT
PEIeITOPOB B IEHTPHI B KOpe OOJBIINX IIOJYIIapUii
mmepenHero MO3Ta, PacIoJIOKeHHbIe B BUCOUHOU JOJIe.

PemenTopsl BKyca M OOOHAHUSA OTHOCAT K XeMO-
pelienTopaM, TaK KaK HUX BO30YKIeHNE IIPOUCXOLUT
TOJBKO B Pe3yJbTaTe B3aMMOJIEMCTBUSA C MOJIEKYJIaMU
PACTBOPEHHBIX MJIN JIETYUUX BEIeCTB.

Bbicwana HepBHaA AeATeJIbHOCTb

Pegaexcom wHa3bpIBAlOT peaKIMI0 OpraHM3Ma Ha
0007 pasnpaskuTesNb, OCYIIECTBIAEMYIO C IIOMOIIIBIO
HepBHOU cucTeMbl. Pedekchl geadaT Ha 0e3ycJIOBHBIE
U YCJIOBHBIE.

Be3ycaoBubie ped)ieKCbI — 3TO OTHOCUTEJIHHO II0-
CTOAHHBIE, CTEPEOTUIIHbIE, T'€HEeTHUYECKU 3aKpeIieH-
HbIe (BPOXKIEHHBIE) PeaKI[Uy OPraHM3Ma Ha BHYTPEH-
HUe ¥ BHEIIHWE pPa3gpa’KUTeNN, OCYIIeCTBIAEMbIE
¢ yuactuem ITHC.

Omuu OesycioBHBIE pedIeKChl HAUMHAIOT ITPOSIB-
JIATBCA Ccpasdy Iocje POXKAEHUA (CocaTesIbHbIN), a APY-
rme — TOJIBKO C BO3pacToM. BesycioBHBIE ped)IeKChI
COCTAaBJIAIOT OCHOBY HU3UWlell Hep8HOll deamebHOCMU,
KoTopas of0ecIeuwBaeT IIPUCIIOCOOJIEHIEe OpraHm3Ma
K OTHOCHUTEJILHO ITOCTOSHHBIM, IPUBBIYHBIM AJIA HETO
YCJIOBUAM OKPY’KaIoOIIeil cpeibl.
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Heusmensemnle um cTabuiabHble (GOPMBI IIOBeme-
HUA, TPENCTABISIONINE COOO0U CI0KHBIE KOMIIJIEKCHI
CBSIBAHHBIX JIPYT C APYroM 0e3yCJIOBHBIX pedIeKCOoB,
IS 3alyCKa KOTOPBIX HEOOXOAMMBI OCOOBIE ITYCKO-
BbI€ ME€XaHU3MbI, HAa3bIBAIOTCHA

uHcmuHkmamu. Boaee coBep- 3AMOMHHU

IIeHHOEe IIPUCIIOCOOJIeHMEe Op- MpucnocobneHne xu-
TaHU3Ma K YC.T[OBI/IHM cpeﬂbI BOTHbIX 1 YesioBeKa K 13-
NOCTUTAeTCs B IIpollecce pac- — MEHALWNMCA yCnosuam

cyuwiecrtsoBaHMA obecne-

IINPeHUuA *KU3HEHHOTO OIIbITa,

. . uynBaeTca GYHKUUOHU-
VCBOeHUsA 3HaHUI, yMeHUIi, pPOBaHMEM HepBHOI CU-
HaBBIKOB — HayueHnus. K Hay- cTembl.

YEeHUIO OTHOCAT IIOApaskaHue,
NIpuUBLIKaHWE, 3amevaryieHue (MMIIPUHTUHT), BBIpa-
OOTKY YCJOBHBIX pPe(dJIeKCOB, PACCYAOUHYIO OeATelhb-
HOCTBH, BEPOATHOCTHOE IIPOTHO3UPOBaHNe 1 AP.

3ameuaTiieHue, WJINM UMIPHUHTHHT, — 3TO opma
o0yueHUs, 3aKJIIOYAIONIAsICA B TOM, UTO B HaUaJbHBIN
mepuof *KU3HU YeJIOBEK MJIM KHUBOTHOE CIIOCOOHKI 3a-
IIOMMHATh HEKHNE KJII0UeBbl€ CHUI'HAJIbI, KOTOPBbIE BIIO-
CJIeICTBUU 3allyCKalOT OmpenejeHHbIe (OPMBI IIOBe-
TeHusd.

Hampumep, Tak purcupyoTcsa od6pasbl POSUTEIEH
¥ IIOCTUTAIOTCSA OCHOBBI SI3BIKA, KOTOPBIM II0JIB3YIOTCS
OKpYy:KaroIue.

YcaoBHbIe pediieKChl — 9TO MHAWBUIYAJIBHO TIPU-
o0peTeHHbIe TPUCIOCOOUTEJbHBIE PEeaKIUuN KUBOT-
HBIX W YeJIOBEKa.

A BBIPAOOTKM YCJIOBHBIX pedIeKcoB He00Xo-
OIUMO MHOTOKPATHOE COBIIaJleHHe BO BPEMEHHU OBYX
pasgpakuTesieii, OOMH M3 KOTOPBIX — 0e3yCJIOBHLII,
BBISLIBAIONIIIT 0e3yCJIOBHO-Pe(IEKTOPHYIO PeaKITHio,
a Ipyroii — yCJIOBHBIN, KaK ObI BO3BEIAIOIINI O Ipe/I-
CTOAINIEeM Oe3yCJIOBHOM pasApaskKeHui, MIPU 5STOM
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VCJIOBHBIM pasapaskuTeIb NOJIJKEH IIPeaIlecTBOBATDH
0e3yciIoBHOMY 1 OBITHL cJjiabee ero, IMOCKOJbKY MMEH-
HO BHEIIHNE CTHUMYJIbI ABJIAIOTCA HaI/I6OJIee BaXHBIMU
IJas oprammsama. Kpome Toro, Kopa roJJOBHOTO MO3Ta
IOJIXKHA HAXOAUTHCS B (PYHKIIMOHAJIBHO aKTUBHOM CO-
CTOSAHNM, IIOCKOJBbKY TPYAHO IIPEeNCTAaBUThH cebe BLI-
paboTKy pediiekca y 3achIIIAIOIIEro UeJoBeKa. B BuI-
paboTKe yCJIOBHOTO pedieKca Ba'KHYIO POJb HUTPaeT
HOIKpeIlIeHue.

IIpu coBmameHmMuM BO BpeMeHH YCJOBHOrO u 0es-
YCJIOBHOTO pasapaKuTejiell B KOope TOJOBHOTO MO3Ta
HOABJISIOTCSA ouaru Bos30y:kaeHus. OguH m3 HUX, KO-
TOPBLIII YAOBJIETBOPSET HEKYIO CYIIEeCTBYIOIIYIO IIO-
TPeOHOCTh OpPTaHM3MAa, CTAHOBUTCS BEAYIIUM I €ro
Ha3LIBAIOT 0OMUHAHMOIL.

JoMuHaHTa — 3TO HpeobaagaoInas B JAHHBIN MO-
MEHT CHCTeMa CBI3aHHBIX MEXXKIY cO00i HepBHBIX IT€H-
TPOB, KOTOpPAas OIpe e iseT OTBET OpraHu3Ma Ha J0bie
BHEIIIHME 1 BHYTPeHHMe BoaaelicTBus. OHa ompemesis-
eTcs Momusayuell n CIYKUT OCHOBOM MHOTHX CJIOMK-
HBIX IIPOABJIEHUI BBICIIIE!I HEPBHOU JdeATeJIbHOCTH.
PagauuaroT mnuieByio, IOJOBYIO, OOOPOHUTEJIBHYIO
1 gpyrme qJOMHMHAHTHI. Bausauue JOMMWHAHTHOI'O IIeH-
Tpa pacIpocTpaHsAeTCs Ha APYriue IeHTPbI, KOTOPbIe
BBIIIOJIHAIOT IIOAYNHEHHYIO POJIb. Yuenue o JOMMHAHT-
HBIX IIEHTpax IIOJYUYUJIO Has3BaHUWE NnpuHuyuna 0omu-
HaHMbL, OHO OBIIO Pa3zpaboTaHO BEIAAIOITMMCSI POCCUI-
CKUM (PHU3MOJIOTOM, aKamzeMukoM A. A. YXTOMCKHM.

MoTuBaIuu — 5TO AKTHUBHBLIE COCTOSHUS MOS3TO-
BBIX CTPYKTYP, KOTOPLIE HAIPABIAIOT MOBEIEeHUE K-
BOTHBIX M UYeJIOBEeKa Ha YJOBJETBOPEHNE BO3HUKAIO-
IUX ITOTPEOHOCTEMH.

MoTuBanuu meJaAT HA TPU TPYINbI: OMOJIOTHUe-
CKIe, CBOMCTBEHHBLIE UEJIOBEKY U JKUBOTHBIM; CO-
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Bbicluas HepBHasA AeATEeNbHOCTb @ 441 @ 443

IuaJbHBIC, CBOHCTBEHHDIE YeJOBEKY M YaCTHUYHO
JHKHUBOTHBIM, M OYXOBHBIE, CBOHCTBEHHBIE TOJLKO Ue-
JIOBEKY U CBSIBAHHBIE C MHTEJNJICKTYaJIbHBIMU IIOTPEO-
HOCTAMU.

Mesxny ouaramu Bo30y:KaeHUA oOpasyeTcs 8pemeH-
HAS C853b — COBOKYIIHOCTH HEHPOPU3MOJOTUUECKUX,
OMOXMMUYECKUX U YJIBTPACTPYKTYPHBIX HM3MEHEHUMH
B MO3Te, BOSHUKAIOIIUX B IIPOIlECCe COBMECTHOTO Heii-
CTBUSA YCJOBHOIO 1 0E3YCJIOBHOTO pasapakuTesell.
ITo-BuguMmomMy, oOpasoBaHNE BPEMEHHOII CBA3U O00Y-
CJIOBJIEHO «CXOXKJEHMEeM» HEPBHBIX IIyTEH OT pas3jimnu-
HBIX 0UaroB BO30Y:KIeHUSI K OJHOMY HeHpOHY.

ITockonbKy pnans obecmeueHUS IIPHUCIOCOOJIEHMS
K MEHSIOI[MMCS YCJHOBUSIM CPeabl Heo0XommMma He
TOJIBKO CIIOCOOHOCTH K BBIPAOOTKE YCJIOBHBIX pedJiek-
COB, HO M BO3MOKHOCTb YCTPAHEHUA HEHY KHBIX, CY-
IIeCTBYEeT TaKiKe M MeXaHH3M TOPMOKEHMUS.

PasauuaioT Tpu BuIa TOPMOMKEHHUsA: 0e3yCJIOBHOE
(BHeITHEE), yCJIOBHOe (BHYTpPEHHee) W 3alpelesbHoe.

Besycnognoe mopmoiceHue TPOUCXOAUT B TOM
ciayJae, eCJii B JaJbHeHIIeM ¢ 0e3yCJI0BHBIM pPed)IeK-
COM COBIIQJaeT BO BpeMeHH 00Jjiee CHUJILHOE TOPMOKe-
HIe, KOTOpoe 0oJjiee aKTyaJbHO IJI OPraHum3Ma B JaH-
HOe BpeMsd.

Venosrnoe mopmoxceHue TPOUCXOSUT IIPU OTCYT-
CTBUU IIOAKPEIIEHNS YCJIOBHOTO PasApaKuTesis 0es-
YCJIOBHBIM, B TOM UHCJ€ €CJH OHU He COBIIQZAal0T BO
BpEeMeHH, [0 CUJe U T. [I.

YcioBHOE TOPMOXKEHEe CIOCOOCTBYeT OBICTPOIL cMe-
He GopM HOBeAeHUsI COOOPA3HO MEHSIOIUMCS YCJIOBH-
AM Cpenabl 1 6I/IOJIOI‘I/IT—IeCKI/IM MOTHUBAIIWAM.

3anpedenvnoe mopmoixcenue OOYCIOBJIEHO CJIUIII-
KOM CHJJIBHBIMUW WJIW OJUTEJIBbHBIMNI BO3IIefICTBHHMH
YCJIOBHOTO Pa3IpasKuTe s,
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JuHAMWYECKMII CTEepeoTHNI — 5TO OTHOCUTEIHHO
YCTOMYUBBINT KOMILJIEKC YCJIOBHBIX pedJieKcoB, OCHO-
BaHHBIN Ha CIOCOOHOCTM HEPBHOM CHUCTEMBI UeJIOBe-
Ka TOYHO BOCIIPOM3BOJIUTH IOCJIEIOBATEIBHOCTDL Ieii-
CTBUH B OTBET Ha OAWHAKOBBLIE Pa3ApPaKUTENIN.

COBOKYIHOCTL YCJIOBHBLIX 1 0e3YCJIOBHBIX pedJIeK-
COB, a TaKiKe IICUXWYECKUX (PYHKIIUI, KOTOPHBIEe obec-
meumBalOT HamboJiee COBEPIIIEHHOE IIPHCIOCO0JIeHIe
JKMBOTHBIX M YeJOBEKa K YCJIOBUAM OKpPYIKaroIIei
CpeIbl U COBEPINAIOTCS C YUACTHEM BBICIIINX OTHAEJIOB
ITHC (xopbl 0OJBIMUX IOJYHIAPUN U MOAKOPKM), Ha-
3BIBaETCA BblCULEll HePEHOIL OesmeabHocmbio. Briciiaa
HepBHAA NeATEJIbHOCTh 00ecIIeunBaeTCA JBYMSA OCHOB-
HBIMHU IIpOIlecCaMU — BOBOYIKIEHWEM U TOPMOIKEHI-
eM. Bo Bpemsa meiicTBUS YCJIOBHBIX M 0e3yCJIOBHBIX
pasmgpaskuTesiell STH IIPOIeCChl BO3BHUKAIOT B KOpe
TOJIOBHOTO MO3Ta, T'Zle OHU MOTYT PACHPOCTPAHATHCS
WY KOHIIEHTPUPOBATHCA HA OTPAHUYEHHOM yUacTKe.
B ocuoBe mpucmocobaeHnA JEeKUT CIIOCOOHOCTH KOPHI
TOJIOBHOTO MO3Tra OBICTPO (POPMHUPOBATH HOBBIE ped-
JeKChI W TOPMO3UTH CTapble B OTBET HA W3MEHEHUA
B cpefe.

COBOKYIHOCTL YCJIOBHBLIX 1 0e3YCJIOBHBIX pedJIeK-
COB, a TaK/Ke IICUXWUYECKUX (PYHKIIUI, KOTOphIe obe-
CIIeUMBAIOT HaMOOJiee COBEPIIIEHHOE IPUCIOCO0IeHe
JKMBOTHBIX M YeJOBEKa K YCJIOBUAM OKpPY:KaroIIei
CpeIbl U COBEPIINAIOTCS C YUACTHEM BBICIIINX OTHAEJIOB
ITHC (xopbl 0OJBINUX IOJYIIApUI U HOAKOPKM) Ha-
3BIBaETCA BblCULEll HePEHOIL OesmeabHocmbio. Briciiaa
HepBHAA NeATEJIbHOCTL 00ecIIeunBaeTCA JBYMSA OCHOB-
HBIMU IIpOIlecCaMU — BOBOYIKIEHWEM U TOPMOIKEHI-
eM. Bo Bpemsa meiicTBUS YCJIOBHBIX M 0e3yCJIOBHBIX
pasgpaskuTesiell STH IIPOIeCChl BOBHUKAIOT B KOpe
TOJIOBHOTO MO3Ta, TZle OHU MOTYT PACHPOCTPAHATHCS
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WM KOHIIEHTPUPOBATHCA HA OTPAHMYEHHOM yUYacTKe.
B ocHoBe mpucmocobseHnA JEKUT CIIOCOOHOCTH KOPHI
TOJIOBHOTO MO3Ta OBICTPO (POPMUPOBATH HOBBIE ped-
JeKChbl M TOPMO3UTH CTApbhle B OTBET Ha WN3MEHEHUA
B cpeje.

Tunsl BeIcHIell HEPBHOH meATedbHOCTU. [Ipm mc-
cJIeIOBAHUM IIOBEJeHUA KUBOTHBIX B €CTECTBEHHBIX
YCJIOBUAX W B IIpoIlecce BLIPAOOTKU YCJIOBHBIX ped-
aexcoB U. II. IIaB10B OTKPHILJI UETHIPE OCHOBHBIX TUIIA
BBICIIIENT HEPBHOU IeATEeIbHOCTH, KOTOPLIE B OCHOBHOM
COBIAAIOT C KJIACCUUYECKUMU TUIIAMHU TeMIepaMeHTa,
BBIJIEJIEHHBIMU eIre ['mnmoxpaToM: CAHTBUHUYECKUI,
(drermaTuUecKuil, XOJIEPUUYECKUH U MeJaHXOJuYe-
cxuii. B ocHOBY X KJjaccupuKaIUU OBLIN II0J0KEHBI
cuja, YPaBHOBEIIEHHOCTh U MOJABUKHOCTL BO30YKIe-
HUSA 1 TOPMOKEHU.

CanzeuHuueckuil mun XapaKTepuU3yeTcs IoCTa-
TOYHOW CHUJIOW W THOABUKHOCTBHLIO HEPBHBIX IIPOIIECCOB
(cunbHBIN, YPABHOBEIIEHHBIN, MOABUKHBI).

Daezmamuyeckuil mun OTINYAETCS TOCTATOUHON
CUJION HEPBHBIX IIPOIIECCOB Ha (hoHE OTHOCUTEJIHLHO
caaboii MX TOABUIKHOCTY (CUJIBLHBIN, ypaBHOBEIIIEH-
HBIl, THEPTHBIN).

Xoaepuueckomy muny TPUCYIla S3HAUNTEJbHAA
cuja HEePBHBIX MPOIIECCOB C SBHBLIM IIpeodjamaHueM
BO30OY:KIeHUA HAJ TOPMOMKeHWeM (CUJILHBIN, HEeypas-
HOBEIIIeHHbBIN, 0e3yIepsKHbI).

Menanxonuveckuil mun XxapakTepusyeTcsa HU3KOI
CHUJIOH U MOABUIKHOCTHIO HEPBHBIX IIPOIIECCOB C IIPe0d-
JagjaHUeM TOPMOKeHUA HaJ Bo30y:kIeHUeM (cabbIi,
HEeYpPaBHOBEIIeHHbBIN, NHEPTHBIH).

Paccydounas deamenvHocmb — 3TO CIIOCOOHOCTH
TIPOTHO3UPOBATH BO3MOYKHOT'O MOSIBJIEHUA HOBBIX CBS-
3eil, a He OasupyeTca Ha paHee HalifeHHBIX. [Ipu sToM
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BPEMEHHBIE CBA3U MEKAY SABJICHUIMH yCTAaHABJIMABA-
IOTCSI CIIOHTAHHO, IIYTE€M [IOTaAKM, KOTOpas 3aTeM
IIpoBepseTCsaA Ha NOPaKTHKe. PaccynouHas mgedATellb-
HOCTBH ABJISIETCSA HAYAJIOM MBIIIJICHUA.

BepodATHOCTHBIN XapaKTep BHENIHEH cpebl IIpuaa-
€T OTHOCHUTEJILHOCTDH JII000¥ amanTaluyi U IO0YKIaeT
OpraHu3M K 8ePOSMHOCIMHOMY NPOZHO3UPOBAHUIO.

CoH — coCTOAHNE CHUMKEHHOI IBUIraTEeJbHON aK-
TUBHOCTH, IPX KOTOPOM B 3HAUMTEJIbHON CTEIIEHU OT-
CYTCTBYET peakIlus Ha BHeIIHue pasapaskurenu. CoH
IIePUOAUYECKN CMeHAeT 0OOAPCTBOBAHUE, W, BEPOATHO,
SABJIAETCA OJHUM U3 IIPOABJIEHUNA OMOJOTMYECKIX PUT-
MOB.

Ilepexon deyioBEeKa B COCTOAHNE CHA OO'BICHAETCS
HeOOXOAMMOCTBIO OTIbIXa, HAKOILJIEHMEM BO BpeMsd
0O PCTBOBAHUS PA3JUYHBIX HPOAYKTOB MeTa0oaIm3Ma,
OrpaHMYEHNEeM CIeNUAJbHLEIMA CTPYKTYPAMH MO3-
ra IPUTOKA CEHCOPHOI uH(MOPMAINN, BKJIOYEHHEM
HEPBHLIX II€HTPOB CHA, OOIIMM TOPMOJKEHMEM HepPB-
HBIX IIPOIIECCOB B MOS3Te.

Hounoii coH cocrourT 00bIUHO u3 4—5 ITMKJIOB
npomoikuTeabHOCThI0 90—100 MuH, B KOTOPBIX Ue-
penyiorca (aspl MeIJIeHHOro m ObicTporo cHa. Men-
JIEHHBIA COH COIIPOBOMKIAETCS CHUMKEHMEM YACTOTHI
CepIeuHbIX COKpAII[eHUI, apTepUaJbHOI0 HaBJIEHUS,
IbIXaHus. Bo BpemMs OBICTPOrO CHA y 4YeJOBEKAa Ha-
OsrromaioTcs OBICTPBIE ABMIMKEHHNS IJa3, YCUJINBAETCS
cepaIedreHre U BO3PACTAeT apTepuaabHOe TaBJIeHNe,
YacToTa AbIXAaHWA, BOSHUKAIOT CHOBUIEHUS.

Bo cHe mpoucxoauT BOCCTAHOBIEHUE 00EEMOB Kpa-
TKOBPEMEHHO IIaMATU, SMOIIMOHAJIBHOI'O PaBHOBE-
CHUsA, HAPYIIIEHHON CUCTEMBI IICUXOJOTMUYECKUX 3aII[UT.

CHOBHIEHUS BULAT BCe JIOAM, OJHAKO JAaJIEKO He
BCe CIIOCOOHEBI MX BOCIIPOM3BECTH IIOCJIE IPOOYKIeHM S
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B CHJIY Pas3INUYHBLIX ocobenHocTeli. Ilo-BuguMomy, oHHI
SABJIAIOTCS MeXaHM3MOM CBOeOOpasHOII TICUXOJIOTUYE-
CKOM 3aIlUThI, IIONBITKON peIlneHnda KOH(PJINKTOB, BO3-
HUKAIOIIUX B PeaJbHOU JeHCTBUTEIHHOCTH.

Co3naHue, maMATh, 9MOIINH, peub, MbIlILIeHUEe. Co-
3HGHUeM Ha3BIBAIOT CIIOCOOHOCTH UEJIOBEKA OTHAEJNATh
cebsa OT IPyrux JIOAeil W OKPYIKAIoIero Mmpa, pe-
aJIbHO OIIEHWBATHh OKPYIKAIOIIYI0 OelCTBUTEIHHOCTD.
OHO MOXKeT OBITH BRIPAsKEHO B CJIOBaX, oOpasax, Xy-
I0’KECTBEHHBIX IPOU3BEIEHUAX U AP. BO3HUKHOBEeHTE
¥ Pa3BUTHE CO3HAHUSI MCTOPUUECKU COIPSAKEHO C BO3-
HUKHOBEHUEM W Pa3BUTHUEM TPYAOBOI NMesATeIbHOCTU
YyeJOBEKa, OJHAKO OHO He HABJIAETCA BPOMKIEHHBIM,
dopMUpPyACH B IpoIlecce UHAUBUAYAJIbHOTO PA3BUTUS.

Cosumanue BKJIIOUYaeT B ceba Bce (DOPMBI IICUXUUE-
CKOI JeATeJIbHOCTU UeJOBeKa: OIMYIeHNA, BOCIPUS-
TUS, TPEJCTaBJIeHNA, MBIIIIeHNE, BHUMAHNIE, 9MOITUN
¥ BOJIIO.

OwyweHnue — 3TO TPOIECC OTPAKEHUA B HaIIel
ITHC oTmenbHBIX CBOWCTB IIPEIMETOB U SABJIEHUH
OKpy:katomiero mupa (1Ber, ¢opma, 3amax m T. m.),
HEIOCPEICTBEHHO BO3IENCTBYIOMIE Ha HAIIW OPraHbI
YyBCTB. Bce OIIyIeHUs CyMMHUPYIOTCA B BHIE BOC-
OPUATHS, OJHAKO JUIIL 00Jee 0000IeHHOoe IPeICTaB-
JeHue MOJKeT HaM II03BOJIUTH ONEPUPOBATL C TPEI-
MEeTOM.

Bocnpusmue — »To mpoliecc IpueMa ¢ IIOMOIIBIO
OpTaHOB YYBCTB U ImpeoOpasoBaHus nupopMmaluu, ode-
CIIeUMBAIOIIUI OPraHM3MY OPUEHTUPOBKY B OKPYIKa-
oIeM Mupe. ITOT IIPOIEeCC IO3HAHUA ONPeNessaeTcsa
BHEITHUMU IPUYNHAMU, IPU 9TOM ABJIEHUA BHEIITHETO
MHupa 3aleuvaTyieBaloTcsa B Buae o0pasoB, OIMYIIeHUMH
¥ CJIOBECHBIX CUMBOJIOB. OIlyIlieHre u BOCOPUATHAE —
5TO AKTHUBHBIE IIPOIIECCHI, KOTOPBIM CIOCOOCTBYIOT
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MBIIIIJIEHNE W PeUYb, IIOCKOJbKY MBIIIJIEHNE IT03BOJIS-
eT HaM MO3HATH IPEIMETHI 1 ABJIEHUSI OKPYKAOIIero
MHpa, KOTOphbIe HE MOTYT OBITH BOCIPHUHSATHI HEIIO-
cpencrBeHHOo. OmHAKO B OTJIMYME OT HpeICTaBJIEHUS,
BOCOPUATHE HE [IaeT IIeJOCTHON KapTUHBI O0BeKTa
WU ABJIEHUA, OHO BCE eIlle JOCTATOUYHO PAaCUJeHEHO.

IIpedcmasnienue — 310 00pas3HOe OTpaKeHUe
mpegMeTa WJIW ABJIEHUSA, IIPOSABIAIONIEECS B IIPO-
CTPAaHCTBEHHO-BPEMEHHOM CBA3W €r0 COCTABJSIOIIUX,
mpusHakKoB u cBoiicTB. OHO ABIsETCSa 0oJiee BBHICOKOI
(GopMOHA KOHKPETHO-UYBCTBEHHOT'O OTPaKEHUS Ieli-
CTBUTEJNBHOCTH, (opMUPYIOIIelica B MpoIllecce WH-
IUBUAYANBLHON KUBHM OpPTraHM3Ma, ueM OIIyIIeHNe
U1 BOCIIPUSATHE.

Haxkomrenne mHANBUIYAJIBHOTO OILITA B IIPOIIECCE
JKM3HU 0co0u obecmeumBaeTca maMATbio. Ilamams —
9TO CIIOCOOHOCTL B3allOMHHATh, XPAHUTL, Y3HABATh
Y BOCIIPOM3BOAUTH MH(MOPMAIIUIO, B OCHOBE KOTOPOI
JEeXKUT NeATeJbHOCTh HEPBHOU cucTeMbl. IIpoTuBoIio-
JIOJKHOCTBIO TIpoIlecca 3allOMUHAHUA SIBJIAETCA 3a0bI-
BaHUe.

Bupgbr namaTyu kiaaccuuIupyoT 10 (popMe IPOAB-
nenusa (oOpasHasi, SMOIIMOHAJIbHAS, JOTUUECKad, CJIO-
BECHO-JIOTHUEeCcKasd), 0 BPEeMEeHHON XapaKTepHuCTHUKe,
WU TPONOJIKUTENbHOCTH (MIHOBEHHAS, KpPaTKOBpe-
MeHHas, TOoJITOBpeMeHHas1). MrHoBeHHas, WJIMU CEH-
COpHasA MaMATh HeoOXomuMa AJis obecleueHUsS TOJIOB-
HOTO MO3Ta BO3MOYKHOCTBIO BBIZEJIEHUA OTIEeIbHBIX
MIPU3HAKOB 1 CBOMCTB CEHCOPHOT'O CUTHAJA, Pacllo3Ha-
BaHuA oOpasa. IIpm gocTaTOUHOM CcHJe BO3AEHCTBUS
OHA TIePeXOJIUT B Pa3pAl KPaTKOBPEeMEHHOU IaMATH,
KoTopas HeoOXommMa IJis BBITTOJHEHUSA TEeKYIUX II0-
BeJleHUeCKUX M MBICJIUTEJbHBIX omepanuii. Eil Taxk:ke
CBOMCTBEHHBI IIPOIIECCHI 3a0LIBAHUA, W JIUIINHL HAUOO-
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Jee BasKHas MHOpPMAIUSA IIEPerpy:xKaeTrca B IOJITO-
BPEMEeHHYIO («BEeUHYIO») IIaMATh.

B ocHoBe MexaHU3MOB IaMATU SABJIAETCA mIepema-
Yya HEePBHBIX MMIYJbCOB MEXXAY HelpoHaMu KOPBI I'0-
JIOBHOT'O MO3Ta, a TaKyKe HaKOILIeHNe CIemu(puuecKux
HeITHA0B, (POPMUPYIOININX IAMATHLIE CIEeIbI.

3anoMuHaHe NHQOPOPMAIIUU OIPEIeIsIeTCId MHOTH-
MH COCTABJIAIOIINMU, BeAYIIVIO POJb CPEAN KOTOPHIX
UTPaoT BHUMAaHUE, SMOIUN U 00beM IIaMATH.

BHumaHuem HA3BIBAETCSA COCPENOTOUYEHHOCTDH IICH-
XMUYECKOM OeATEeJIbLHOCTH Ha OIPeNeIeHHOM O0BheKTe,
C IIOMOIIbI0O KOTOPOrO olOecIieunBaeTcs OTOOP HeoOo-
XoauMoOu wmH(popmMaruu. PaszanuaioT HEIIrpous3BOJILHOE
U TIPOM3BOJIbHOE BHUMaHUEe. HenpousgonvHoe HUMA-
HUe BO3HUKAET IIOMHMO BoJin uejgoBexka. OHO OOBIU-
HO COXPaHAeTCsA OO0 TeX IOop, IOKA O0BEKT COXPaHSET
HOBU3HY 1 YTPAUMBAETCA, KAK TOJBLKO OH IIepecTaeT
BBI3LIBATHL MHTepec. B oCHOBe HEIPOM3BOJLHOTO BHI-
MaHUSA JIeKUT OPUEHTUPOBOUHLIN peduierc. IIpous-
B80JIbHOEe BHUMAHUE CBA3aHO C BOJEBLIM COCPEIOTO-
yeHMEeM Ha OIpeJejIeHHOM IIpeaMeTe WJIN SBJICHUMU,
KOTOpPOEe MOXKeT He BBI3bIBATH MHTEPECa, HO ABJIATHC
HeOOXOUMBIM.

IMOUUU — BTO CYOBEKTHUBHLIE PEaKI[UU KUBOT-
HBIX M YeJIOBeKa Ha BHeIHNe M BHYTPeHHUEe pasapa-
JKUTEJNIN, KOTOPbIe MPOABJIAIOTCA B BUIE HEY/IOBOJIb-
CTBUSA WJN YJIOBOJBCTBUSI, PALOCTU, CTpaxa, I'HeBa
W T. . OMOIMN TECHO CBSI3aHBI C IOHATUAMI IIOTPEO-
HOCTeU 1 MOTHBAIlMEel, TOCKOJbKY NMEHHO C BO3MOMK-
HOCTBIO UX YIOBJIETBOPEHUSA WU HEYIOBJIETBOPEHUI
CcBs3a-HBI ONpoaBjaeHuA dmvonuii. C Guanmosornuyeckoi
TOUKMN 3PEHUSI DMOIUU — 9TO AKTHUBHBIE COCTOSHUS
CTPYKTYP MO3ra, PeryJupyiolinxX IIOBeleHHe TAKUIM
o0pas3om, YTOOBI JOCTHYh MAKCHUMAJIbHO IIOJOKUTE/Ib-
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HBIX Pes3yJbTaTOB Ha (OHEe MUHHMHU3AIMUKU OTPHUIlA-
TeJbHBIX.

PasnnuaioT sMOIMOHANLHBIE pPeaKIIuU, 3SMOIINO-
HAJbHBIE COCTOSHUA U DMOIIMOHAJIbHBIE OTHOIIEHUA.
IMOUUOHALbHBLE COCMOAHUS, NN HACTPOEHUS — 3TO
cyOBbeKTHUBHOE IIepe’KuBaHMUe, OTpaskarollee OTHOIIIe-
HUe NAaHHOTO WHAWBUAYYMa K OKPY/KAWOIINEMy MUPY
U K caMoMy cebe, HaIpuMep, PajlocTh, I'PYCTh, IPOCTH
u np. smMeHeHus Ke B opranmsMe, KOTOPHBIE COIIPO-
BOJKJAIOT 9YMOIIMOHAJIbHBIE COCTOSHUSA, Ha3LIBAIOT-
CA IMOUUOHALbHLIMU peakuyusmu. K HUM oTHOCATCS
yasIOKa, cMeX, IIJad. OMOIIUU Ke, IIOPOoKIaeMbIe CO-
MUAJbHBIMYA WJIK OYXOBHBIMH MHOTPEOHOCTSIMU, IIPU-
HATO HA3BIBATL IMOUUOHAJLbHLLMU OMHOUEHUAMU,
niu, mpoine, yyBcTBaMu. OT 3MOIIMOHAJIBLHBIX COCTO-
AHUM WX OTJIMUaeT HANPaBJIEHHOCTh HA KOHKPETHBIN
00beKkT. K HUM oTHOCATCA J11000Bb, HEHABUCTDH, PEB-
HOCTb, 3aBUCTD.

B oramume oT JKMBOTHBIX, UEJOBEK CIIOCOOEH He
TOJBKO HEMIOCPEICTBEHHO BOCIPUHUMATH ITPEeIMETHI
W ABJEHUA C TOMOIIBI0 CBOUX OPraHOB YYBCTB, HO
¥ aHAJIM3UPOBATH UX CBOMICTBA, HAXOMUTH O0IITee 1 pas-
JUYUA, a TaKyKe CO3JaBaTh HOBLIe 00pas3bl M CUHTE3U-
poBaTh CUTyaIluu, T. €. €My CBOMCTBEHHO MBLIIIIJICHUE.
Mbviuinenue — 3To IIpoIecC OmOCpenoBaHHOrO, 0000-
IITeHHOTO OTPAYKEeHU NeliICTBUTEIHLHOCTH C €€ CBI3IMMU,
OTHOIIIEHUSAMU, 3aKOHOMepHOocTAMU. OHO ITO3BOJISET
He TOJBKO CBA3aTh KaKMe-TO OOBEeKTHI U SBJIEHUA Ha
OCHOBE WMEIOIErocs ONIbITa, HO W CIPOTHO3UPOBATH
pasButue curyanuu. OTINYNUTEILHONR OCOOEHHOCTBLIO
YeJIOBEUECKOTO MBINJIEHUS SABJSIETCS ero HepaspbhIB-
Has CBA3B C A3BIKOM, PEUBIO.

A3blKk — 9TO CcOIMaJbHOE CPEeICTBO XPaHEHU
U mepemauuw mHGOPMAIINU, KOTOPOE OTJIUYAETCA CU-
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CTEeMHOCTBHIO OpPTraHM3aIluM eSUHUI] A3BIKa, XOTd
CTPOEHUE, CJIOBAPHBIN COCTAB M OP. XapPaKTEePUCTUKU
A3BIKOB MOT'YT pPas3jndaThbcs. SI3BIK IIPesKIe BCEro pe-
aJIn3yeTcs U CYIIeCTBYeT B PEeUl.

Peyvr — opmH 13 BUAOB KOMMYHUKATHBHOWN mIed-
TEeJIbHOCTH YeJIOBeKa, MCIIOJIb30BAHMNE CPEICTB S3LI-
Ka s OOIleH’s C APYTMMH UYJIeHaMH S3BIKOBOTO
KosutekTuBa. OHa BLIIOJHSET KOMMYHUKATUBHYIO,
PETYINPYIOIIYI0 M MOPOTPAMMUPYVIONIYI0O (OYHKITHHI.
KovMMmyHnukaTuBHAS PYHKIINA PEUN 3aKJII0UAETCS B OCY-
IIeCTBJCHNN OOIeHUA MeXKAY JIOAbMH C IIOMOIILIO
A3bIKa. Peryaumpymoomias GpyHKIUA pedur peanudyeTcs
B BBICHINX HNCUXUUYECKUX PYHKIIMAX — CO3HATEJIbHBIX
dopmax IcuXmUyecKou nmeareabHOcTH. IIporpammupy-
omaa (PyHKIUSA BhIPAMKaeTCs B IMOCTPOEHUU CMBICJIO-
BBIX CX€M PEUEeBOT'0 BHICKA3BIBAHUSA, IPAMMATUUYECKUX
CTPYKTYP MHOpPemJoKeHWuii, B IIepexolle OT 3aMbICja
K BHEIIIHEMY Pa3BEePHYTOMY BBLICKA3BLIBAHUIO.

Bosisi — 9TO co3HaATeIbLHOE YIIPABJIECHNE DMOIIUIMU
U OeMCTBUSIMU, OCYIIeCTBJIEHNE 3aJyMaHHOTO.

Oco0eHHOCTH MMCUXUKH YeIoBeKa. Ilcuxukxa — sTo
crenu(p)UecKoe CBOMCTBO I'OJIOBHOTO M0O3Ta, 3aKJI0va-
[oIeecss B OTPAKeHUU IIPEIMETOB M SBJEHUI CyIIe-
CTBYIOIIIETO0 BHE HAC M HE3aBHUCHUMO OT HaC MAaTepwu-
aJapbHOTO MuUpa. YHKOUS ICUXUUYECKOT0 OTPAKEHUSI
3aKJIIOUaeTcAd He TOJbKO B aJeKBATHOCTH KapTUHBI
00 BLeKTUBHON pPeaibHOCTH, HO U B PEryJIaIlUUN IOoBee-
HUS U IeATeJIbHOCTU YeJOBeKa.

OmHaxo JUIL YeJIOBEKY CBOMCTBEHEH TaKOil BhIC-
I YPOBEHb MICUXUUECKOTO0 OTPAKEeHUS IefCTBU-
TeJIbHOCTH, KakK co3Hanme. CosHaHue SABJISETCA He
npocTo (PYHKIMEH 4eJIOBeUYeCKOro M0o3Ta, 3TO, IIpeKae
BCEro, CIOCOOHOCTHh MIepegaBaTh APYTHM UJeHaM O0-
IiecTBa HEKYI0 MH(OPMAIIUIO C IIOMOIILIO CJ0B, MaTe-
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MaTHUYEeCKNX CHMBOJIOB 1 XYIOXKECTBEHHBIX 00pasos,
a TakK’Ke CIIOCOOHOCTDL OTAEJATH ce0s OT OKPYIKaloIlle-
ro MUpa M OpU3HaBaTh CyIleCTBOBAHUE NPYTUX UHIU-
BUIYYMOB.

CosHaHMe He JaHO YeJIOBEKY OT POKIEHHS, OHO
dopMupyercsa B mpollecce MHAWBUAYAJIHLHOTO PAa3BU-
TUSA Ha OCHOBE OMOJOTHMUYECKNX, COIMANBLHBIX U HIe-
aJIbHBIX IMOoTpeOHOCcTeii. OqHAKO JAJIeKO He BCe COIep-
JKaHHe IICUXNUYEeCKHUX HBJIeHI/Iﬁ MOMET 6BITI> IIepemaHo
IPYTUM YjeHaM oOIllecTBa, HO TEM He MeHee BbI3hIBAeT
HeKle IIOoBeJeHUYeCKNe PeaKIll, OTHOCUTCSI K He0co3-
Hasaemvlm ncuxuieckum npoueccam. K HuM oTHOCST-
csd TOJCO3HaHWE 1 CBepxcosHaHume. K nodcosHaruiwo
OPUHALJIEKUT BCE TO, UTO paHee yiKe OBIJIO OCO3HAHO
11 BHOBb MOJMKET CTaTh OCO3HaBa€MBbIM B OIIpeJeJIEHHBIX
YCJOBUAX. OTO pas3jMUYHbIE aBTOMATH3NPOBAHHLIE HA-
BBIKU, IJIyOOKO YCBOEHHBIE UEJIOBEKOM HOPMBI IIOBe-
IeHndA, MOTHUBAIIMOHHBIE KOH(WJIUKTHI, BBITECHEHHBIE
u3 cdepsl cosHanusa. llomcosHanme IIpenoXpaHseT
YyeJOBEKa OT M3JIUIITHeN MH(OPMAaIMOHHON HArpys3Ku
1 5MOIIMOHAJBHOTO CTpecca.

CgepxcosnaHue, NI WHTYUIUA, CBA3AHO C IIPO-
meccaMy TBOPUECTBA, KOTOPLIE He KOHTPOJUPYIOTCS
cozHaHueM. CYIITHOCTHL CBEPXCO3HAHUA 3aKJIOUYAETCS
B aHaIm3e mMeloleiica MHGOPMAIIMN M CHUHTE3e HO-
BOM, BBLIABMKEHHN TUIIOTE3, CO3JAHUN XYyI0KECTBEH-
HBIX 00pa30B U IIeJeBPOB HCKYCCTB.

CraHoBJIeHNE CO3HAHUSA HEOTAEJMMO OT peuu, KO-
TOpas BO3HHUKJIA B IIPOIlECCe TPYAOBOH deATeIbHO-
CTH UeJOBEeKa KaK CPEeACTBO KOMMYHHKAIIUU MEXKIY
yjleHaMu oOIecTBa. Peub, ¢ OAHOM CTOPOHBI, CIIO-
coOCTBOBaJIa YCOBEPIIIEHCTBOBAHUIO TAKOM CJIOMKHOI
dopMBI ICHUXUKN, KaK SMOIIMM, a, C APYyroii, obe-
CIIeUMJia BO3HMKHOBEHME KAUYeCTBEHHO HOBOII (op-
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MBI BBIPAOOTKU YCJIOBHBIX pedIeKCOB — BTOPOM CUT-
HaJbHOW CHCTEMBI.

B oTamume oOT JKMBOTHBIX, Y KOTOPBIX HNMEETCS
TOJBKO Nep8as CUuzHAIbHAS CUCMeMd, OTIepUPYIoIias
OIIYIIeHUSAMU ¥ BOCIPUSITHEM PeabHO CYIIeCTBYIO-
X IIPeIMETOB, M OHI CIIOCOOHBI BhIpabaThIBATh ped-
JIEKChI MCKJIIOUNTEIbLHO Ha 3TH CUTHAJLI, ¥ UeJOBEeKa
copMupoBaIach KaueCTBEHHO OTJIHNUYHAA (hopMa BEIC-
el HEPBHOHW HeATEJIbHOCTU — B6MOPAS CUZHALbHAS
cucmema — CHUCTEMa PeUeBLIX CUTHAJOB (IIPOMB3HOCH-
MbIX, BUAUMBIX, CJBIIIINMBIX).

CI0BO COOEP:KUT He OTpakeHne KOHKPETHOTO
nmpeaMmeTta (CUTHAjia IIEPBOM CUTHAJIBHOII CUCTEMBI),
a obo0IIeHHOe, MM abCTPAKTHOE ero IIpefcTaBJIeHIe,
nousaTue. IIpormecc o6OOIIeHNA CUTHAJIOB Pa3BUBAET-
cs B pesyJibTaTe BBIPAOOTKM YCJIOBHBIX PedJIeKCOB.
Bropasa curmanpuasa cucTeMa moponmia abcTpaKTHOe
MBIIIJIeHNe, IHIChMO, YTeHNe, CUeT, I CAMO CO3HAHIe.

ITounMmaHMe CJI0OBECHBIX pasmpakKuUTeIell 1M OcCy-
IIeCTBJICHIIE CJIOBECHBIX PeaKInii CBA3aHO ¢ (PYHKITH-
el JOMUHUPYIOIIEero, PeueBOT0 IMOJIyIIIapus.

JlaHuble 0 IMHTBUCTUYECKHUX CIIOCOOHOCTSX IIPABO-
ro IOJyLIapusa, a TaKyKe CXOACTBO (PYHKIMIT 000mX
moJIyIIapuii Ha paHHUX dTamaxX OHTOreHes3a CKopee
CBHUETEJLCTBYIOT O TOM, UTO B IPOIlECCE SBOJIIOIUH
oba mosyuiapus, odJgamas mepBOHAYAILHO CXOOHBIMMH,
CUMMETPUUHBIMU (PYHKIIUAMUI, TOCTEIeHHO CIIeI!-
aJIM3UPOBAJINCH, UTO U IIPUBEJIO K IIOABJICHUIO JOMII-
HAHTHOTO UM NOAUMWHEHHOTO Iojgymiapuii. PyHKuyuo-
HAJbHASL acuMMempus mMo3za OOHApPysKeHa He y Bcex
agoneri. IIpumMepHO y OLHO TPETH OHA He BHIpAKeHa,
T. €. HOJYIIApus He MMET UYeTKON (PYHKIIMOHAJL-
HOU crnenmanudanuu. Mexay clierinaan3npoBaHHBIMI
MOJIYIIAPUAMU CYII[eCTBYIOT OTHOIIEHNS B3aMMHOI'O
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E,El opraHIlIBM yeJioBeKa 1 ero sgoposbe

TOPMOJKEHUsSAI. ITO BUIHO IO YCUJIEHUIO COOTBETCTBY-
MUX (QYHKOUHA y OJHOIIOJYIIApHOTO YeJioBeKa IIOo
CPaBHEHUIO C HOPMAaJbHBIM.

CooTHOIIIeHEe AKTUBHOCTH ABYX MOJYIIAPUII MO-
JKeT OBITh OUeHb pasJuUYHbIM. Ha 5TOM OCHOBaHHUU
H. II. I1aB10oBBIM OBIIN BBIAEJEHBI CIEU(UUIECKI Ue-
JOBeUECKNEe TUIbI BBICIIE HEPBHON IeATEeJIbLHOCTH:
XYIOO0KECTBEHHBIN, MBICJANUTEJIbHBINA U CPEIHUM.

XydoxcecmeeHnHblii mun XapaKTepuU3yeTcs IIpeod-
JaJgaHWEeM IIePBO¥ CUTHAJBHOW CHCTEeMBI HaJl BTOPOI.
JIrogu XymoKeCcTBEHHOIO THIa HMMEIOT IIperMYyIIe-
CTBEHHO «ITPABOIIOJYIIIapHOE» OOpasHOoe MbIMJIeHUE.
OHN OXBATBIBAIOT OeHCTBUTEJIBHOCTH I[EIMKOM, He
paszeidad ee Ha YaCTH.

Haa meicaumenvnozo muna xXapakTepHO Ipeoo-
JaJaHVe BTOPOUM CHUTHAJBHOI CHCTEMBLI HAaj IIepPBOIi,
T. €. «JIEBOIIOJYIIAPHOTO» a0CTPAKTHOTO MBIIIJICHHII.

Cpednuili mun xapaKTepusyeTcsd ypaBHOBEIIIEH-
HOCTBHIO (PYHKIIMOHMPOBAHUSA OABYX CUTHAJBHBIX CH-
cteM. BOJIBITUHCTBO JI0/Iel OTHOCUTCA UMEHHO K 9TO-
MYy THUILY.

Baarozapa peun, maMsaTH, MBIIJIEHUIO U IPYTHAM
GYyHKIUAM [ICHUXWKA dYeJoBeKa OTJHUYaeTcd Oorar-
CTBOM U Pa3HOOOpasmeM.

Ilcuxwuka cioKHA M MHOToOOpasHa II0 CBOUM IIPO-
ApleHuAM. K Hell OTHOCAT TPU KPYIHBIE TPYIIIILI
ICUXWYECKUX ABJEHUN: IICHUXWUYECKUe IIPOIECCHI,
ICUXWYECKNE COCTOAHUA U IICUXUUYECKHe CBOMCTBa
JUYHOCTH.

Ilcuxuueckuil npoyecc — 3TO AUHAMUYECKOE M3-
MeHeHUA TMCUXUYECKOTO HABJEHUSA, HMeIOIero Ha-
yajio U KoHell. llcmxmuecKue IIPOIECCHl CBA3AHBI
W COCTABJAIOT €IWHBI TOTOK CO3HAHWA, ObOecIeu-
BalOIU aJeKBaTHOE OTpakeHue MAelCTBUTEIbHOCTHU
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Bbicluas HepBHasA AeATEeNbHOCTb @ 441 @ 443

W OCYIIeCTBJIEHUE Pa3JIMUYHBIX BUIOB AeATEJIHLHOCTH.
9Tu TpoIlecchl BBIBBIBAIOTCA KAaK BHEITHUMHU, TaK
W BHYTpPeHHUMH pasapakurenamu. OHu obecreun-
BaioT (hopMUpOBaHUE 3HAHUU U IMEPBUUYHYIO PeEryJid-
WO TOBEIEHUS U MesaATeJbHOCTU YesoBeKa. CKOpoCTh
M MHTEHCUBHOCTH HNPOTEKAHMWA ICUXUUYECKUX ITPOIlec-
COB 3aBHCAT OT OCOOEHHOCTEM BHEIITHUX BO3IeNCTBUI
W COCTOAHUM JUUYHOCTH.

Bce ncuxmueckume mporliecchl MOJpPas3ieasdaoTca Ha
nosnasameJivbHble (OUTYIIEHUST W BOCHPUATUSA, IIPE.I-
CTaBJEeHUS W IIaMATL, MBIIIJIEHNEe W BOOOpakeHue),
amMoyuoHalbHble (AKTUBHBIE U TTACCUBHBIE TIEePeKUBa-
HUS), 60Jedble (pellleHne, NCIOJHEeHNe, BOJIEBOE YCHU-
aue).

Ilcuxuueckoe cocmosHueé — BSTO OTHOCUTEJIBHO
YCTOUUUBBIA YpPOBEHb INCUXUWUYECKON [eATeJbHOCTH,
KOTOPBIN TPOABJIAETCA B IIOBBIIIIEHHOU MJIN MMOHUMKEH-
HOUW aKTWBHOCTU JUUYHOCTU. lIcMXMUecKre COCTOAHUSA
nMerT ped)JIeKTOPHYIO IIPUPOy: OHU BOSHUKAIOT MO
BJINSHNEM OOCTAHOBKM, (pM3MOJIOTHUECKUX (PAKTOPOB,
Xo0za paboThl, BpeMEH! U CJIOBECHBIX BO3IEIHCTBUIA.

K necumxmuecKuM COCTOAHUSAM OTHOCAT O0IIee TICH-
XUUYECKOe COCTOSHWEe, HaupuMep BHUMAaHUE, 3MOIH-
OHaJIbHBIE COCTOSAHUSA, UJIU HACTPOEHUSA, TBOPUECKOE
cocTosgsHUE (BJOXHOBEHUE).

OmHaxKo BRICHIMMHU U YCTOHUMBBLIMHU PETryIATOPAMK
ICUXUYECKON IeATeJbHOCTU ABJAITCA NCUXUYECKUe
ceoiicmasa JuUYHOCMU — YCTOMUMBBEIE OOpasoBaHU’s,
obecreunBaIMe OIpPeIeIeHHBIN KaueCTBeHHO-KOJIN-
YeCTBEHHBIN YPOBEHbD /IeATEeIbHOCTU U IOBeIeHUA, TU-
OUYHBIA IJIS JAaHHOTO YeJjIOBeKa.

Kammoe mcuxmueckoe cBOHCTBO (hopMUPYETCA IIO-
CTEIIeHHO B IIpOllecce OTpPaKeHUsaA U B3aKpeldeTcsd
B mpaktuke. OHO, cieqoBaTeNbHO, SABJIAETCA Pe3YJib-
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E,El opraHIlIBM yeJioBeKa 1 ero sgoposbe

TaTOM OTpaKaTeJIbHONM M IIPaKTUYECKON maedATesIbHO-
CTH.

CBoiicTBa JHUYHOCTM MHOTOOOPA3HBI, OHU KJAacC-
cu(UIUPYIOTCA B COOTBETCTBUU C TPYIIUPOBKOI
TIICUXUYECKUX IIPOIIECCOB, HA OCHOBE KOTOPBIX OHU
dopMuUpyIOTCA: NHTEIIEKTyaJIbHbIe CBOMicTBA (HAOIIO-
IaTeJIbHOCTh, TUOKOCTH yMa), BOJIEBBIE (PEIUTEJNb-
HOCTb, HACTOWYUBOCTBH), SMOIIMOHAJBLHBIE (YYTKOCTD,
HE)XHOCTh, CTPACTHOCTh, a)(peKTUBHOCTL W T. II.).

IlcuxuyecKme cBOIICTBaA HE CYIIECTBYIOT BMeCTe,
OHU CUHTE3UPYIOTCSI U 00Pal3yIOT CJIOMKHBIE CTPYKTYP-
Hble 00pPa30BaHUA JIUYHOCTU, K KOTOPBHIM HEOOXOmIu-
MO OTHECTH: KU3HEHHYI0 HMO3UIINIO JUUYHOCTHU (CHucTe-
My OOTpeOHOCTeli, MHTEepecoB, yOe:KIeHUi, 1aeaios,
OIIPeeIAIONIyI0 M30upPaTeJbHOCTh U YPOBEHb aKTUB-
HOCTHU 4eJIOBeKa), TeMIepaMeHT (CUCTeMY IPUPOIHBIX
CBOWCTB JINYHOCTU — IIOABUIKHOCTH, YPaBHOBEIIIEH-
HOCTH IIOBEJIeHUA U TOHYC aKTUBHOCTH, — Xapak-
TEPUIYIOIIYI0 MUHAMUUYECKYIO CTOPOHY IIOBEIEHUs),
cmoco0HOCTU (CHUCTEMY WHTEJJIEKTYaJIbHO BOJIEBBIX
Y SMOITMOHAJIBHBIX CBOMCTB, OIPEIeAIIYI0 TBOPUe-
CKUe BO3MOYKHOCTH JIMUHOCTHU) U, HAKOHEIl, XapaKmep
KaK CHCTeMy OTHOIIEeHUI M CIIOCOOOB IMOBEIEHUS.



OKCMNPECC-KOHTPOIJ1b

Kakwue cBoiicTBa mpHUCYIM UCKJIOUNUTEIHHO HEPB-
HOU TKaHU?

1) Bo30yaAMMOCTb ¥ MPOBOAUMOCTD

2) BO30YyAUMOCTD U COKPATUMOCTD

3) MPOBOAMMOCTH M aBTOHOMHOCTB

4) TUCKPETHOCTh U IeJOCTHOCTD

Kaxkaa Ttrkanp obecnmeuuwBaeT NPOABUMKEHUE ITUIIU
IO THUIIEBAPUTEJIbHOMY KaHAJIy U IUPKYJIAIUIO
KpoBu?

1) HepBHAaA

2) coeguHUTEIbHASA

3) MBIIIIeuHAaA

4) snuTesnanabHAA

Kaxoit nmuireBapuTenbHbIil (hepMeHT TpeOyeT HauU-
O0oJiee HU3KOro 3HaueHuA pH cpenwl myis ocylmect-
BJIEHUS CBOeHW (pyHKIHUU?

1) amuasa

2) mencuH

3) numasa

4) TpuncuH

ITocTynieHre HEPBHBIX HMIIYJbCOB B IbIXATEJb-

HYI0 CHCTeMY HEOOXOAMMO IJIA

1) TDOBBIMIEHNA KOJWYECTBA JOCTYIHOTO KMCJIOPO-
Ia B KPOBU

2) KoopauHALUKA PAOOTHI AbIXATEIbHBIX MBIIIIL]

3) BBICBOOOKIeHUA (PEPMEHTOB, OCYIIIECTBISIONINX
razoobmMeH

4) obecrieueHUsT Ta3000MeHa C KPOBBIO
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JKcnpecc-KOHTPOb

IIpexpamieHre (GyHKIIMOHMPOBAHUA IIOUEK HambO-
Jiee BEPOATHO IIPUBEHET K

1) yBesqmueHNIO 00'bEMA JKETYIKA

2) ycujJeHU0 MoueoOpa3soBaHUsI

3) cHM:KeHHnIo0 00beMa KPOBU

4) Bo3pacTaHUIO JaBJIEHUS KPOBU

CoemuHeHre MeKAY 3aTBLIOUYHOM M TeMEHHOU Koc-
TAMHI OTHOCUTCS K

1) TOABUIKHBIM COEIUHEHUAM

2) TONYIOABUKHBIM COeTUHEHUAM

3) HETOABUKHBIM COeTUHEHUIM

4) TPOMEIKYTOUHBIM COEINHEHUAM

HaunbGosee MHTEHCHUBHBIN Traso00MeH MeXKIYy KpOo-
BBIO M TKAHAMHU Tejia YeJOBeKa HaOJIIOIAI0TCA B
1) kanuaaapax 3) aprepusax

2) BeHax 4) medpoHAX IIOUEK

B cocTraB mpoMe)KyTOUHOTO MO3ra BXOAAT. BbiGe-
puTe Tpu BEPHBIX OTBeTa u3 Imrectu. OBemUTE BBHI-
OpaHHBIE ITUDPHI

1) spuTesnbHBIE OYTIPBI 4) Mmo3osucTOE TEJIO
2) runodus 5) uepBb
3) rumoramamyc 6) stupus

DYHKIUAME KOXKU SABJISIOTCS. BribepuTe Tpu Bep-
HBIX oTBeTa ua Iectu. OBenuTe BhIOpaHHbIE ITHU(PHI
1) ocyImecTBiIeHe UMMYHHBIX PeakIiuii

2) KpoBeTBOPeHUe

3) memoHMpoOBaHIE KPOBU

4) BoCcIIpUATHE BHEITHUX PasgpaskuTesieit

5) saluTa BHYTPEHHUX OPraHOB

6) cekpelusi TOPMOHOB
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SKCMPECC-TTIOMOLWHWK

TkaHmn yenoBekKa

nutennanbHas

PacnonoxeHne
B OpraHmnsme

nOKpOBbI Tena, Cnn3ncTble 060J104KM BHYT-
PEHHNX OPraHoOB, XeJie3bl

CrpoeHue

KneTkn naoTHO npuneraT Apyr K ApYry, Mex-
KJIeTOYHOTO BeLlecTBa Mano, KNeTku 6bicTpo
pa3MHoXatoTcA

OyHKLMN

3. BoigenutenbHas.
4. CekpeTopHas

1. 3aWwmnTHaA.
2. lbixaTenbHas

CoepgunHuUTENbHaA

PacnonoxxeHne
B OpraHusme

KpoBb, nuMda, XpsiLum, KOCTb, XKUPOBas TKaHb,
CYXOXUNUS, CBA3KU

CrtpoeHue

Pa3BuTO MeXKneTouHoe BeLecTBo, KOTOpoe
MOXeT ObITb TBEPAbIM (KOCTb), BOJIOKHUCTBIM
(Xpsww), *¥nakmm (KpoBb, numada)

QOyHKLMN

1. MNutatenbHas.
2. OnopHas.
3. TpaHcnopTHasA

4. 3alWnTHasn.

5.Mnactnueckas.

6. CTpyKTYypHO-
obpa3zoBaTenbHas

MbiweyHasn

PacnonoxeHue
B OpraHusme

CTeHKM BHYTPEHHUX OpraHoB (rnagkas Mbl-
LleYyHas TKaHb), CKeNeTHbIE MbILULibI
(nonepeyHononocartas TKaHb), cepaue

CrpoeHue

MblLweyHble BONIOKHa cofep»KaT akTUHOBbIE

1 MMO3MHOBbIE HUTW, CMOCOBHbIE K COKPALLIEHMIO.
Buabl: rnagkas (MegneHHble COKpalleHuns),
norepevyHornonocaTas CKeneTHas 1 nonepey-
HormorsocaTas cepgeyHas

OyHKuMN

1. lBu>KeHne opraHusma.
2. CoKpalleHne CTEHOK BHYTPEHHMX OpraHoB
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JKcnpecc-nNoOMOLHNK

OKxoHYaHUe mabiulbL

HepBHas

PacnonoxxeHne
B OpraHusme

[ONOBHOW 1 CMNHHOW MO3T, HEPBbI

CrpoeHue HelipoH (HepBHas KneTKa) UMeeT Teno
C A0POM, KOPOTKME OTPOCTKM (MpUHMMatoLme
CUTHanbl) U BJIHHBIA OTPOCTOK (NpoBOAALLUIA
1 NnepeparoLunin CMrHanbl OT TeNa KNeTkm)
OyHKUUN 1. IHTerpaumsa Bcex yacte opraHusma.

2. Perynauma n koopanHauma AeaTenbHOCTY.
3. B3anmopencTeune C OKpy»<atoLen cpeon.
4. Mcnxunyeckan (MblLLIeHre, CO3HaHUE, peyb)

3HauyeHne NUTAHWA N AbIXaHUA

Muwa

Kncnopog

v

v

OkuncneHune opraHn4yeckunx sewecTs

<

SHepruA

-

KnsHepeaTenbHOCTb
CUHTE3 MbllLEeYHas nogaepaHve
BellecTB pabota romeocTtasa
poct MOCTOAHHaA
OBVKEHMEe
opraHmsma Temnepartypa Tena
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3KCI1peCC-n0MOI.IIHIIIK

Nawd0oX 09WIahNLIOX OIBMBX\AXBv@OvU dx

QHUTAdI M
I9HaHMITa0o1du dagad deu |
anHxdag ‘eHniTAd1 ‘wesiHogsou

WIGHITAd1 ¥ XIgHH3LLRdNMMdL ey1aLy
QoHKMgTouAurol | geHlnmeg | oHxugouArou ‘dagad deu 7| BeHIAd |
1990101 1
WSLOOHhIHOM XMHXdRg (§—1) S19909NhLION
‘emMnaourAL adABKEL |  ‘(S) 21980NLd3dM /() SIGHRUHDE MUH | emugouAL
SoHxKmaTouAuol | 0D 909D BH 19d9H | -OU ‘(7 |) S19HTAdI ‘() S19HUS[T] | -hOHOS8E0|] IETICNy)
(seHxKuaou enuu (1) BEHLDOIL
9LO0iUDh BBHXMH) | ewdod MMUL SNHSK | -9haHXKIMH ‘() BRHLIOILDhaHXd3g q1oeh
QOHXMNETOUSH -qUIWEN ‘BeHLMITIeS ‘(7) @1990UuAND ‘(7) BeRGODOH segann|(
(1) seLenLomad
‘(1) BEHTNEOHNLH
‘(L) BEHhOLM91eE ‘(7) BEHhODME q1doeh 19goLo.
90HXKMaToLaH BeHLnimeg ‘() 919HHBWSL ‘() BEHQO|(| BRYOIEO|\ Lauay)
SVHOhBHERH U eLauaMd eLaLaMd
SMHIHALhOD «LBTOXE N1D03 amey|
UUIHAQD qldeph ualLo

e)ogoush Lauad)
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JKcnpecc-nNoOMOLHNK

Naowd0X 09WIIohNLIOX OIBMB&AXB&@O&U dx

ganaueu niHewed
(1) eHDOILL ‘({]) HOOILLTdL
SVIH ‘(2) segondagolren ‘(z) seaon
QoH¥malol || -awmnafadau n edoup -dagamauog ‘(z) seHHadTag | ULDOHhIHOY VI91D0H
-hdHO3
(1) na1dady XUHKNH
SOHKMgToUIH seHdouo ‘BeHLMiTIeE | ‘(MS1D0% BOXMMDOdD I9deu €) e | dBOU KI9goER] 1auady)
ganaueu niHewed
(01) BALOBU ULDO3 (9| ) BALdBLRE
wAdL NLO0Y ‘(7) BeaahAL ‘(7) 91004
OHKMNETO| | ‘edouo ‘DnHaKMET BEILMOL ‘(7) 9LD0Y Begahal||| WL1DOHhIHOY
VD1D0H
MN91D0HhoH -hoHOM
-03 OHH9.1190D BT JBOU | XuHxdag
SOHKMNETO| | nodouo sd1aBLay (2) 19hnnhoius ‘(g) wsiteuol( nogahalrL| 1auadd)
SMHAHBIhOD SVHOhBRHERH U LsHoXE 11503 aUsiey] CIETTE)h) ZIETTE)h)
nniHAQD qldep udrLO

19NN 9O INHDHHON()
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3Kcnpecc-nomou.||-|vu(

CepAeyHbii LuKnN

®asa Bpems MNpenceppuns Kenygoukn
1 0,1c Cokpauyatotca PaccnabnsioTca
2 0,3c Paccnabnsiotca Cokpauyatotca
3 04c Paccnabnsatotcs Paccnabnsatotcs
lpynnbi KpoBuK
Mpynna KpoBu ArrnoTnHoOreHbl ArrnioTUHUHDbI
1(0) — anp
I (A) A B
11 (B) B a
IV (AB) AnB —
[BunxeHne KpoBu no cocyaam
;’/ Bonbuwoi Kpyr (20—23 ¢)
] NeBbIN > aopra [ aprepun | Kanmnnnvpu ]
v Kenypouek TKaHeMn ;
T s
5 BEPXHAA :
5 nonas BeHa v |
: npasoe |
! npeacepave X HUXKHAA BEHbI E
E nonas BeHa E
npasbin nieroyHas
5 xenygouek aptepuA
E neesoe NEeroyHble Kanuansapsl |
| npepcepgue BEHbI Nerkmx 5

Manbin Kpyr (4—5 ¢)

......................................................................



JKcnpecc-nNoOMOLHNK

ButamumHbl
ButamunH OCHOBHbIe CmMmnToMbl
NCTOUYHUKN rMnoBUTAaMMNHO3a

A (peTuHon)

PbI6uin Xunp, sirua,
CIMBOYHOE Macro,
MOPKOBb, LUNMHAT

KypwvHas cnenora,
CYXOCTb CJIN3UCTBIX
060/104€eK 1 POroBULIbl,
HapyLleHns pocTa

B1 (tnamun)

Myka rpy6oro no-
mona (c oTpy6amu),
BPOXXKU, NeYveHb,
Moyku, anua

Bepu-6epu, HapyLieHns
bYHKUMI cepeuHo-Co-
CYANCTON N MblLLEYHOW
cucTem

B2 (pubodna-
BUH)

HpoxKn, myKa rpy-

60ro nomora, 3naku,
AnLa, MACO, CBeXKne
oBoLWY 1 GPYKTbI

MoparkeHne cN3ncTbIX
060os104eK 1 ras, Bocrna-
NeHne CIM3NCTON A3bIKa,
MblLIeYHasA clabocTb

1 cnabocTb cepaeyHon
MbILULIbI, aHEMIV

B3 (naHTOTEHO-
Bad KNCJIOTA)

MeyeHb 1 pactu-
TesibHble MPOAYKTbI
(3epHO6O6OBLIE),
APOXKM

[NopaxeHuna Koxu, Hapy-
LeHne paboTbl NuLe-
BapWTENbHOIO TPAKTa,
CHUXeHVe YMCTBEHHbIX
cnocobHocTel

B6 (nnpngok-
CU1H)

L poXKxKn, MONoKo,
AnUa, roBsgnHa

HapyweHunsa obmeHa 6en-
KOB 1 NMNuAoB, 3abonesa-
HUA KOXN

B12 (unaHoko-

MeuyeHb, NOYKK

ManokpoBsuie (HapyLeHne

6anamuH) KPOBETBOPEHUS), aHEMUSA
C (ackopburHo- Mnogbl yepHom LnHra
Bas KNCNoTa) CMOPOAVHDI, LIMMOB-
HUKa, LUTPYCOBbIE,
KapTodesib, KanycTa,
WINVHaT 1 ap. 3ene-
Hble pacTeHus
D (kanbuude- Pbi6ui Xunp, neyeHb, Paxut

pon)

macno, anua

E (tokodepon)

PactutenbHoe macno

MblweyHan guctpoodus,
HapyLUeHWs pocTa v pas-
BUTUA
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3BONOLUA XKNBOW NMPUPOADI

UcTopua 3BoNIOLNOHHDbIX ngen

Bonpoc mpoumcxokaeHusa U pasBUTUA OpPTraHU-
YeCKOTO MHpa BOJHOBAJ UYeJOBEUEeCTBO C TIJIYOOKOM
IpeBHOCTU. Bce Teopuu MPOUCXOKIECHUS U PA3BUTHUSA
OPraHMYeCKOr0 MHPA MOTLYT OBITh CBEJEHBI K TpPeM
OCHOBHBIM HAIIPABJIEHUSIM: KpearjuoHU3My, Tpamc-
dopmMusmy m sBosOIIMOHUIMY. Kpeauyuonusm — 3TO
KOHIIENIUA IIOCTOAHCTBA BUAOB, PacCMaTpUBaIOIas
MHOTOOOpa3ne OpPraHWYeCKOT0 MUpa KaK pes3yJbTaT
ero tBopeHus 6orom (K. Jlumueii, K. KioBne).

Tpancgopmuszm — cucrteMa IpeaCcCTaBICHUN, IIPU-
3HapI[asg peaJbHOE CYIeCTBOBAHME BUIOB U WX
WCTOPUYECKOE PAa3BUTHUE, HO He O0BACHSIONAS 3aKO-
"HoMepHOocTu mociaenuero (VK. Broddon, . B. Tere,
9. HapsuH, 9. Kodpdpya Cenr-Unep).

J80n10UUOHU3M (Teopusi SBOJIOIUU, SBOJIIOIIN-
OHHOE y4YeHle) — dTO CHUCTeMa B3TJISA0B, O0bIACHS-
[oIllasd PasBUTHE MIPUPOALI IO OIPeeeHHBIM 3aKO-
mam (WK.-B. Jlamapk, Y. HapsBuH, A. H. CeBepies,
N. U. lllmanbraysex u ap.).

IlepBas 9BOJMIOIIMOHHASA TEOPUS — JAAMAPKUIM —
onwma cosmana JK.-B. Jlamapkom. [BuikyIein cmioi
SBOJIIOIIUY OH CUUTAJ BHYTPEHHeEe CTpPeMJIeHNe opra-
HUBMOB K COBEDPIIEHCTBY (3aKOH zpadauyuu), OJHAKO
IpHuCIIOCO0JeHre K YCJOBUAM BHEIIHEN cpeabl BhI-
HY:KIAaeT UX OTKJOHATBCA OT 3TOM MAarucTpPaIbHOI
auaUN (npucnocob.nenue). Ilpu sTom oprambi, KOTO-
pble MHTEHCUBHO MCIIOJIb3YIOTCA *KUBOTHBIM B IIPOIIEC-
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ce JKUBHEIesATeJbHOCTH, Pa3BUBAIOTCS, a HEHYIKHBIE
eMy, Hao00pOT, OCcIabJaA0TCA U Jaske MOTYT HMCUe3aTh
(3aKoH ynpaxcHenus u HeynpaxicHenus opearos). Ilpu-
oOpeTeHHBIE B IPOIlECCE KU3HU ITPU3HAKU 3aKPeIis-
IOTCA U IepefaloTcs IOTOMKAM (3AKOH HACJLedCmEeH-
nHocmu). Tak, nauHHad mieda Kupados, mo Jlamapky,
SIBJISAETCSA CJIEeACTBUEM TOTO, UTO UX IIPEAKMU CTApPaIiCh
IocTaBaTh JINCThs C BepXVIIeK aepeBbeB. Hemocrar-
KaMu JlaMapKu3Ma ObLIN AOIyIeHre BMeIIaTeJbCTBa
TBopiia B 5BOJIIOIMIO, OTPHUIAHNE PEAJHHOI'O CYII[e-
CTBOBAHUSA BUIOB B IpPUPOIe, MPU3HAHNE JIOOOTO U3-
MeHeHUs IIoJ meicTBueM (paKTOPOB Cpenbl IIPUCIIOCO-
O0JleHMeM W KOHCTATAIMA ero HacJeLyeMOCTH.

JoKasaTenbcTBa 3BOJIIOLN XKunsomn npupoabl

B pasubix obgacTsax Oumosoruu eiie mxo 4. Jap-
BMHA ¥ TOCJe TyOJUKAIMM €r0 TEOPUU SBOJIOIUU
OBLJI TIOJIyYEH IeJIBIN PsJ CBUAETEJLCTB, MOIKPEeIIs-
OIUX ee. OTU CBUAETEJLCTBA HA3bIBAIOT JOKAa3a-
TeabCcTBAMU 39BoJOIMu. Hawmbosee YacTo MTPUBOIAT
MMaJIEOHTOJIOTHYECKHEe, Omoreorpad)uuecKne, CpPaBHU-
TeJIbHO-9MOPUOJIOTUUYECKIe, CPABHUTEJIbHO-aHATOMU-
YyecKue U CPAaBHUTEJHHO-0MOXMMUYECKUE TOKA3aTeNlh-
CTBa DBOJIIOINU, XOTs HEJIb3sA COpPachlBAThL CO CUETOB
U JaHHbIe CUCTEeMAaTUKM, a TaKyKe CeJeKIUU PaCTeHUH
¥ JKUBOTHBIX.

ITaneonmonozuueckue 00KA3aMeabcnMEa OCHOBBI-
BAlOTCA HA MBYUEHUU MCKOIMAeMbIX OCTATKOB OPTaHU3-
MmoB. HawmboJiee 3HAUMMBIMH CpPeIUd HUX CUUTAIOTCS
nepexodnvle (opMb. — OPTaHU3MBI, V¥ KOTOPBIX HUMe-
IOTCSI TIPU3HAKM KaK SBOJIOIMOHHO 06ojiee IPEBHUX,
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Tak u 0oJiee MOJIOABIX TPYIN OPTaHM3MOB, HAIPHU-
Mep, KHCTemepbie PhIObI U apxeonTepukc. Ha ocHoBe
U3yUYeHUsA PASOB MCKOHaeMbIX (OpPM, IIOCJIEI0BATEIb-
HO CBA3AHHBIX MeKIy co00I B MpoIlecce 9BOJIIOIIUN He
TOJBKO OOIIUMM, HO 1 YACTHBIMHU YePTaMHU CTPOEHMUS,
CTPOAT pusozeHemuyeckue paovl.

Buozeozpaguueckue O0oxazamenbcmea OCHOBBIBA-
I0TCSI HA 3aKOHOMEPHOCTSAX PaCIPOCTPaHEHUs U pac-
mpeneeHus IO IMIOBEPXHOCTU HAIllel IIJIaHeThl BUIOB
u OoJjiee KPYIHBIX TPYII OPraHM3MOB, a TaKiKe MX
COOOINeCTB B pes3yJabTaTe MUTPAIUA U IO IeHCTBU-
eM YCJOBHH OKpYy:Kalolleill cpenbl. Buiabl pacTeHUi
M KUBOTHBLIX, OOMTAIOI[ME HA OrPAHMYEHHBIX YYaCT-
Kax TEePPUTOPUU UK aKBATOPUU, B IIEJIOM HA3LIBAIOT
sHOeMUUHbILMU, NIU dHOemuKkamu (B ABcTpaanunu Tako-
Beix 100 %), Torma Kak oThebHbIE BUABI HUJIU I'PYII-
OBl OPraHM3MOB, COXPAHUBIIIKECAd OT IIHPOKO pac-
OPOCTPaHEHHBIX paHee (uiop m payH — peauKmamu
(rMHKTO, CeKBOIis, TIOJbIAHHOE AePeBO U KUCTelepas
puiba JaTuMepus).

CpasHumenvHoO-aHAMOMULECKUE 00KA3AMeNlbCmaa
OCHOBAHBI HA eJUHCTBE IIPOUCXOMKICHUA PAa3HBIX
TPYII KUBBIX OPraHU3MOB. K HUM OTHOCAT CXOACTBO
KJIETOK BCeX JKUBBLIX OPTaHM3MOB, eIUHBIN IIJIaH CTPO-
eHHUs MMO3BOHOUYHBIX, I'OMOJIOTMUYHELIE X AHAJOTHUHEIE
OpraHbl, pyANMEHTbI, ATABU3MHEI.

TomonozuuHbLMU OpZAHAMU, UIU 20MOJ02AMU, HA-
3bIBAIOT OpPraHbl, MMeEIOI[He CXOJHOe CTPOeHMe, 3a-
HUMAaIIUue OSWHAKOBOE IOJIOJKEeHUEe B OpraHu3Me
¥ pPas3sBUBAIOIHECA M3 ONHMUX M TeX JKe 3aYaTKOB
Y POICTBEHHBIX OPraHM3MOB, HO BBLINOJIHAMIOIINE Pas-
Hble QYHKIUY (JIACTHI TIOJEeHEeH U KPbLIbA ITHUIl, YCU-
KU ropoxa M KOJIIOUKM KaKTyca).
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AHanozuyHble 0P2AHbL, UIA AHAJLO2U, — CXOMHBIE
Y OpPTaHM3MOB PA3JUUYHBIX I'PYIII CTPYKTYPHI, BHIIOJI-
HSAIOIINEe OJNHAKOBBIEe (GYHKINYU (KPBIIbSI HACEKOMBIX
¥ IITHUI, YCUKU TOpoxa U BuUHOTpanxa). OHU IOATBEPIK-
IaloT TOT (PaKkT, UTO OKPYsKaoIas cpefa HaKJa bIBa-
eT 3HAUNTEeJbHBIN OTIEUYATOK Ha OPTraHU3M.

He ¢pyuKmuoHupyoiine AJIUTEJIbLHOE BpeMs opra-
HBI, BEPOsiTHEe BCEro, B IIPOIlecce SBOJIOIUY IIpeBpa-
IAI0TCA B pyouMmMeHmapHvle, niu pyodumenmost, — He-
IOpa3BUTHIE IO CPABHEHHUIO C IIPEIKOBBIMHU (hopMamu
CTPYKTYPbI, KOTOPbIE IIOTEPSAIN OCHOBHOE 3HAUYEHUE
(r1a3a y KpOTOB, KOOUUK U AIIEHINKC Y UYeJIOBEKa).

VY oTmenbHBIX 0co0eil, TeM He MeHee, MOTYT IIPOSB-
JAThCA NPUSHAKU, OTCYTCTBYIOINE Y HAHHOTO BHIA,
HO MMEBIINECA y OTHAJIEHHBIX HPEeIKOB — amasus-
Mol (DOTIOMHUTENbHBIE ITapbl MOJIOUHBIX JKeJIe3, XBOCT
¥ BOJIOCSHOUM IMOKPOB HA BCEM TeJje UYesOBeKa).

Ha ocuoBe cpasHumenvHo-ambpuosozuveckux 0o-
Kaszameabcme ObLIM C(HOPMYJHMPOBAHBI 3aKOH 3a-
poasimieBoro cxoxactsa (K. Bsp) m Omoremermueckuii
3aKk0oH (9. I'ekKesb): OHTOTeHE3 SABIAETCA KPATKUM
IMOBTOpPeHUEM (pujoreresa, T. €. CTaJUN, KOTOPbIE OP-
TaHU3M IIPOXOOUT B IIPOIleCce CBOETO MHIANBUAYAIbHO-
IO Pa3BUTHUS, IOBTOPSIOT UCTOPUUECKOE PA3BUTHE TOI
TpPyIIbl, K KoTtopou ou mpuHamiae:xkurt. A. H. Cesep-
IIOB CYIIIECTBEHHO OTPAHHUYUI 00JIaCTh NPUMEHEHU
OMOTeHEeTNUYECKOTO 3aKOHAa IIOBTOPEHUEM B OHTOTEHE3e
WCKJIIOUNTEJIbHO OCOOEHHOCTEHN 3apOABLIIIIEBbIX CTAMNIA
pasBUTHUA IIPETKOBLIX (opM.

CpasnumenvHo-6uoxumuyeckue 00Ka3amenbcmaea
OCHOBBIBAIOTCA HA OMOXUMUYECKOII TOMOJIOTHU IIep-
BUYHOUN CTPYKTYPhI OEJIKOB 1 HYKJEMHOBBLIX KMCJOT,
ocobernno pPHEK.
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dBosoUOHHaA Teopua Y. lapBuHa

IlpenmockinkamMu OJisi CO3JAHUS SBOJIOIMOHHON

Teopum Y. IlapBuHA cTajW TPYIAbl aHTJIIUHACKOTO BKO-
momucra T. ManbTyca, paborel reosmora 4. Jlaitens,
KJIETOUHAs TeOpHud, YyCIexXu ceJleKIuu B AHIINU,
a Takike cobcTBeHHBbIe HaOmMomeHua Y. [lapBuna.

OcHOBHBIE NOJIOKEHUSA 9BOJIOIMOHHON TeOpUN
Y. JapBuHa:

B momynamnuax mosaBasgeTcs ropasgo OOJIbIIe IIOo-
TOMKOB, HEXXeJH 3TO HeOOXOAUMO IJIA IIOALepPsKa-
HUS YUCJICHHOCTU ITOIIYJIAIUN.

OrpaHNYEeHHOCTh YKMBHEHHBIX PECYPCHI A J1t000-
o BHUJA *KUBBIX OPraHU3MOB O0YCJIOBJIUBAET O0pb-
0y 3a cywecmeosaHue.

CrencrBuemM OOpPBOBI 3a CYIIECTBOBAHUE SBJIAETCS
ecmecmeenHbliL 0mOop, KOTOPBIA BO MHOTOM aHa-
JIOTUYEH UCKYCCTBEHHOMY.

MarepuasoMm s SBOJIONUU CJAYKAT Pa3IUUUA
OpPraHM3MOB, KOTOpPbIe BOBHUKAIOT BCJIEICTBUE UX
N3MEeHYUBOCTHU (HEOIpeIeIeHHO, NN I'PYIIIIOBOH,
¥ OmIpeeJeHHON, UJIN UHINBUAYATbHON).

EcrecTBenubIii 0TOODP IPUBOAUT K PACXOKIECHIIO
IPU3HAKOB OTAEJbHBIX N30JMPOBAHHBIX PA3HOBU/I-
HOCcTeli — duéepzeHyuu, U, B KOHIIE KOHI[OB, —
K 00pa308aHUI0 HOBbLX 8U008.

Teopusa soaronuu Y. JlapBuHa BCKpPHLJIA caM Me-

XAHU3M SBOJIIOINN, KOTOPBIHA 3MMKAETCA HA IPUHITHIE
€CTEeCTBEeHHOI'0 0TOOpa, a TaKiKe OTpUIlaJia 3alIporpaM-
MHPOBAHHOCTDH 9BOJIOINY U IIOCTYJIUPOBAJa ee Helpe-
PBIBHOCTb.
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SBoNOUMA XKNBOI NPUPOAbI

CnHTeTNYECKanA Teopuna asoNnUnn

VYemexu reHeTUKM B IIEPBOM moJoBHMHE XX BeKa

npuBeau K GopmynaupoBke B 20—50-e rogsr XX Beka
HOBOHU CHCTEMbI dBOJIIOIIMOHHBIX BO33PEHUN — CUHMe-
muyeckoil. meopuu 96040YUL. SHAUNTEJbHBIN BKJAJ
B ee co3maHue BHecau pycckue yueHbie C. C. Herse-
puxos, 1. U. llImansrayseua u A. H. CeBep1ios.

OcHOBHBIE ITOJIOKEHUS CHHTETHYECKOM TEeOpPHU
IBOJIIOI[MU:

dleMeHTapHBIM MATEePUAJIOM 9BOJIIOIUY SABJSIET-
cs HacJeACTBeHHAs M3MEHUYHBOCTL (MyTAIlMOHHAS
1 KOMOMHATUBHAS) ¥ 0CO0EH IOy IAINN.

dIeMeHTapPHON eIUHUIIEI SBOJIIOINY ABJISETCS II0-
OyJAANUS, B KOTOPOH IIPOUCXOIAT BCE dBOJIOIMOH-
HbI€e N3MEHEHUA.

BJIeMeHTapHOG 9BOJIIOIITMOHHOE dABJIEHUE — M3Me-
HeHUe I'eHeTUYeCKOn CTPYKTYDPHI IIOIIYJIAIINN.

deMeHTapHBIE (PAKTOPLI HSBOMOIUNN — Apeid
TeHOB, IIOITYJIAIIMOHHBIE BOJHBI KU3HU, IIOTOK Ie-
HOB — HMEIOT HeHaIlpaBJEHHLINA, CIyYaWHBIA Xa-
paxTep.

EnmHCTBEHHBIM HAITPaBJIEHHBIM (DaKTOPOM DBOJIIO-
UM SABJSETCS €CTeCTBEHHBIN 0TOOP, KOTOPBIN HO-
CHUT TBOPUYECKUU XapaKTep.

IBOJIIOIIMA KMeeT [IUBEPreHTHBINM XapaxkTep, TO
eCThb OJMH TAaKCOH MOJKEeT JaTh HAYajJo HECKOJb-
KM HOBBIM TaKCOHaM, TOIJa KaK KaKOblil B
UMeeT TOJBLKO OJHOTO IIpeAKa (BUI, HOIYJISIINIO).

IBOJIONUS UMEeT MOCTEeIIeHHBIN 1 MTPOJOJIKUTEb-
HBII XapaxTep.
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8. PazinuaroT nBa BUAA 3BOJIOIMOHHOIO IIPOILECCa:
MUAKPOSBOJIIONUA U MAKPOIBOJIIOIMA.

9. JIrobasa cucTeMaTUUeCKasi TPYIIa MOMKET UM IIPO-
nBeraTh (O0MOJOTUUECKUN HPOTPecc), WJIU BBIMU-
path (buosoruueckuii perpecc).

10. OCHOBHBIMU 3aKOHOMEPHOCTSAMU SBOJIIOIIUU ABJIS-
I0OTCA ee HeoOpPaATUMBIA XapaKTep, IPOTPEeCCUBHOE
ycaoxHeHne (hopM JKUBHU U PA3BUTHE IPUCIIOCO-
0JIEHHOCTH BUJOB K cpene obuTaHus. BmecTe ¢ TeMm
DBOJIONNS He HNMeeT KOHEUHOH IleJHu, T. €. 9TO
IpoIlecc HeHaIlpaBJIeHHBIN.

Q)aKTOpr aBoJsounn

CoOBITHSA U IIPOIIECChI, KOTOPhIe IPUBOAAT K M3Me-
HEHUIO TeHO(POHI0B MOMYIAINI, HA3LIBAIOTCA dJIeMEH-
mapHuimu Gpaxmopamu aeonwoyuu. K HUM OTHOCAT-
csd MYTaIlMOHHBIA IIPOIleCC, HMONMYJIAIMOHHBIE BOJIHEI,
Ipelid reHOB U eCTEeCTBEHHBIN 0TOOD.

MymauuornHbLil npoyecc TOAAEPKMUBAET TeHETUYE-
CKYIO HEOSHOPOLHOCTD IOMYJISAIINN 34 CUET BO3HUKHO-
BeHUSA HOBBIX BAPUAHTOB I'eHOB, N3MEHEHUSA CTPYKTY-
PBI XPOMOCOM U UX YHCJIA.

K mporuBomosoxkuHOMy pesyabTarty (00eqHEHUIO
TEeHHOTO COCTaBa) NIPUBOAAT B3aYacTyio KoJgebaHUSA
YKCJIEHHOCTA OPTraHM3MOB B HPUPOAHBIX IIOIYJIAIM-
fAX, KOTOpas y HEKOTOPHIX BUAOB (HACEKOMBIE, PhIOBI
U Op.) MOXKEeT M3MEHAThCA B NeCATKMU U COTHU pa3 —
NONYAAYUOHHbBLE BOJIHbL, WU «BOJHbL HCUSHU> .

ITockogbKY BOCCTAHOBJIEHHE UMCJIEHHOCTU IIOIY-
JSAIUN 1 OCBOEHIE HOBOII TEPPUTOPUU IIPOUCXOLAT 34
cueT HeOOJIBIIIOTO KOJMYecTBa ocobeil, KOTOpPhbIe MMe-
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0T He Bech HAOOp ajiesell, HOBasg M HCXOAHAA IIO-
Tyaanuu OyayT UMeTh HeOMMHAKOBYIO TeHeTHUECKYIO
CTPYKTYPY. IBMeHeHUe YacTOThI I'€HOB B MOMYJIAINU
o4 OeMcTBUEM CJYyYalHBIX (PaKTOPOB Ha3bIBAETCS
Opeiipom zenHo8, NIU 2eHEMUKO-ABMOMAMUYLECKUMU
npoueccamu.

Jlo ompenesieHHOTO MOMEHTa MEMKJYy COCEeIHUMU
MOMYJANMUAMU TPOUCXOAUT OOMEH aJjljIeJiIMU B pe-
3yJbTaTe CKPEIUBAHUA MEXKIY O0CO0SIMMU PAa3IUYHBIX
OonyJaANui — nOmMoOK 2eH068, KOTOPBIA yMEHBIIaeT
pacxosKaeHrue MeXKAYy OTIeJbHBIMU IOMyJAINAMU,
OJTHAKO C BOSHMKHOBEHHEM HBOJIAIIUM OH IIpeKparlia-
eTcs.

JIto0ble m3MeHeHUsT TeHeTHUEeCKON CTPYKTYPHI ITO-
MyJAIIUN TOJKHBI OBITh 3aKpeIlieHbl OJaromapsa uso-
aayuu. PasznauuarmT aBe (GopMBI M30JANMU: Treorpa-

dpuUecKy0 M OMOJIOTHUYECKYIO.
3ANMOMHU Feoepaqbultecxaﬂ usonAauus BO3-
JBOJIOLMOHHbIE N3Me- HHKaeT B pe3yJjbTaTeé pasne-
HEHUS MPOTEKAlT He JeHus apeasa (OU3NYECKUMU
MrHOBEHHO, a TpebyioT bappepaMu, a OuoJozuueckas
AL SRS 2 Ul U30AYUS SABJISAETCA CJIeICTBU-

eM OIIpeJleJIeHHBIX pacxXoKie-
HUU OPraHWU3MOB B IpeieiaX OJHOTO BUAA (sKOJIOTHYe-
CKHUX, Ce30HHBIX, ITOBEJIEHUECKUX, MOP(MOJOTUUECKUX
U T€eHEeTHUUYEeCKUX).

Ecmecmeennuiii om6op — 3T0 n3dOMpaTeJTbHOE IIe-
pesKuBaHUe W OCTaBJeHNEe MOTOMCTBa HamboJjiee IIPU-
CIIOCOOJIEHHBIMHY 0CO0AMU U T0eJIb HamMeHee IPUCIIO-
cobyieHHBIX. EcTeCTBEHHBINT OTOOD B PA3HBIX YCIOBUAX
cpenbl OyAeT HOCUTh HEOOMHAKOBLIA XapakTep. B Ha-
cToAIlee BPEMA pal3JUUaloT HECKOJIbBKO (opM ecTe-
CTBEHHOTO OTOOpa: CTAOMIM3UPYIONINHA, IBUMKYIHI
W pas3pbIBAIOIINIA.
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Cmabuausupyiowuii ombop HaOpaBJIeH Ha CO-
XpaHeHUe paHee CJIOMKUBIIErOCA CPeIHero IIpU3HaKa
WJIN CBOWCTBA U IPUBOAUT K CIENHUAJTUIAIUU BUIA
(ruuKTO). J[6uxcywiuii om6op CIOCOOCTBYET CABUTY
cpenHero 3HauYeHUA IPU3HAKA WMJIU CBOWCTBA U IIPU-
BOIUT K YCTAHOBJIEHWIO HOBOI cpemHell HOPMEI (pac-
IpoCTpaHeHWe TEeMHOOKpPAIIIeHHON (opMbl 0abouxu
0epe30BOil TAMEHUIILI BCJIEJCTBHE ITPOMBIIIIEHHOTO
3arpA3HeHUud). /Ju3pynmunulii, NIN pPa3pulearouuil,
omoOop coxpaHsdeT KpaliHMe BapWaHTHI ITPU3HAKAa, OT-
cekas cpenume (IOABJIeHME PaHHE- W IIO3THEIIBETY-
mux OopM IIOTPEMKAa JYTOBOIO).

EcrecTBenHBIN 0TOOP IPOUCXOAUT HA PA3IUUHBIX
YPOBHAX, B CBA3Y C UeM Pas3jNUaIOT TaKyKe WHINBUIY-
aJIbHBI, TPYIIIOBON U 1TOJ0BO¥ 0TO0p. M HOUBUIYab-
Hblll OomOOop yCTPaHAET MeHee IPUCIIOCOOJIEeHHBIE 0CO-
01 OT yuacTus B Pa3MHOKEHUM, TOT/ja KaK 2pYnnosoil
HAIIpaBJIeH HA COXpaHeHWe Mpu3HaKa, KOTOPBIA IIO-
Je3eH He OTAeJbHOII oco0M, a T'pyIlle B IeJoM. B oT-
JUYre OT MHINBUAYAJIHLHOTO, IPYIIIIOBOM OTOOD COKpAa-
mraeT pasHoobOpasue GopM B IPUPOIE.

ITonogoit omb6op OCyIIeCTBIAAETCA BHYTPU OJHOTO
moJsia. OH cmocoOcTByeT BBEIPAOOTKE MPU3HAKOB, KOTO-
pble 0o0ecrieunBaIOT yCIIeX B OCTABJIEHUU HAWOOJIBITIETO
moToMcTBa (IIOJIOBOY muMOPOU3M U Ip.).

IlnaToit 3a oT6Op ABJIsSETCA BOBHUKHOBEHUE 2eHe-
mu1ecKkoz0 2py3a, TO €CTh HAKOIJIEHVE B IONYJIAIUN
MyTalluii, KOTOPhIe CO BpeMeHeM MOTYT CTaTh IIPeol-
JamaloluMy BCJIEACTBIE BHE3AIIHON I'mbeiin 00JbInei
YyacTu 0ocobell MM MUTPAIIUU WX HeOOJBIIOr0 KOJU-
YyecTBa.

EcrecTBennbIil 0TOOD ABJISIETCS PE3YIbTATOM GOPD-
OBl 3a CYIIeCTBOBAHME HA OCHOBE HAaCJeICTBEHHON
namenuuBoctu. Ilog O6opvboii 3a cyujecmeosarnue mo-
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HUMAIOT BCIO COBOKYITHOCTDH B3aMMOCBA3EH MeK Yy 0CO-
0aMU CBOEro M APYTHX BUIOB, a TaKiKe ¢ abmoTuue-
CKHMU (paKTOpaMU OKPYy:KaroIlein cpenbl. Paszamuaior
Tpu ee popMbl: Mmek6udosyo (KOHKYPEHIIUA, XUITHA-
4ecTBO, cuMOMO03), 8Hympueudosyio (KOHKYpeHIIUd,
KaHHUOaJIM3M, B3aWMOIIOMOIIE) U 60pb0Yy C HeOLazo-
NPUAMHBLLMU YCa08UAMU cpeldbl (3acCyXO#, TOBBIMIEH-
HOU MU TMOHWKEHHOU TeMIlepaTypoit u T. x.). Haubo-
Jlee OCTPOM M3 HUX SBJIAETCA BHYTPUBUIOBas OGophoa.

MukposBoniounsa

IlepBuYHO 3BOJIOIIMOHHBIE TPEOOPA30BAHUA IIPO-
WCXOOAT BHYTPHW BUAA HA YPOBHE MOMyaAnuii. B mx
OCHOBe JIEJKAT, TIPeXKe BCero, MyTAIlMOHHBIA IIPOIeCC

W €CTeCTBEHHBIN 0TOOD, MPUBO-

3AMOMHM OAINe K U3MEHEHUIO 2eHOpOH-
leHobOHA — cosokyn-  0a TONYJAINUi U BUAA B Iie-
HOCTb FeHOB, KOTOpble  JIOM, MJIM JasKe K 00pa30BaHUIO
MmetoTcA y ocobeit AaH- HOBBIX BHI0B. COBOKYIIHOCTH

HOW MmonynAuun UK
9TUX 3JIEMEHTAaPHBIX 3BOJIIOIM-
BMAa, @ TakXKe 4acToTbl

onpeeneHHbiX anneneit OHHBIX COOBITUII Ha3BIBAETCHA
1 reHOTUMOB. MuKpossoaioyueii. B pesynbra-

Te MHUKPOIBOJIONUN (DOPMUPY-
eTcd Bce MHOroo0Opasue BHUIOB JKUBBIX OpPraHM3MOB,
KOrma-in00 CYIeCTBOBABIINX U HBbIHE KUBYIIUX Ha
3eme.

Budoobpaszosarnue — 3710 1poriecc (POPMUPOBAHUS
HOBBIX BU/IOB IIOCPEACTBOM DPa3BETBJIEHUA «POIOCIIOB-
HOTO JpeBa» BUAA. BBIIENAIOT JBa OCHOBHBIX CIIO-
coba BMIOOOpPA30BaHMUA: AJJIOHNATPUUECKOE W CHMIIA-
Tpuueckoe. Anlonampuieckoe, UiIn zeozpaguieckoe,
8u0000pa308arHUe SBIASETCA CJEICTBUEM IIPOCTPAaH-
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Bupa, ero Kputepun Qw @

CTBEHHOTO pa3lesieHUus NOmyJaAnuil (pu3nIeCKUMU
nperpazamMu (TOpHBIe XpeOThI, MOPA U PeKU) BCJIEI-
CTBUE WX BOBHUKHOBEHUS WMJU PACCEJIEHUS B HOBBIE
mecta obutaHus. Hampumep, [[apBUHOBBI BBIOPKU
Ha Tajmamarocckux oCTpoBax BOJIM3UW IIOOEPEKBA IJK-
Bajzopa.

B ocnHoBe cumnampuueckozo, unu 6uonozuyeckozo,
8U0000pa308aHUA JEKUT KaKasa-a1ubo us GpopM pemrpo-
IYKTUBHOM M3O0JAIINU, IIPU 9TOM HOBBIE BUALI BO3HI-
KaloT BHYTPU apeajla MCXOTHOTO Buja. HoBble BUIBI
BO3HHKAIOT CKAYKO0OOpPa3HO B pe3yJbTaTe IeHOMHBIX
MyTaInui UInu OTHAJeHHOI rudpuamusanuu. ITo 0ojee
OBICTPBIA TpPOIlECC, UeM aJlIomaTpuyuecKoe BUmIooOpa-
30BaHUE, a HOBBIE (DOPMBI OXO0KU Ha MCXOMHBIE IIPe-
KOBBIE.

Bug, ero Kputepun

Bud — 5TO COBOKYIIHOCTH 0OCO0O€H, CXOOHBIX IIO
CTPOEHHIIO 1 0COOEHHOCTSAM IIPOIIECCOB JKU3HEAesITe -
HOCTH, MMEIOINX O00Illee IPOMCXOXKIeHMre, CBOOOIHO
CKPEIUBAIOIINXCA MEXXKIY CO00M B IIPUPOJE M [Ialo-
IIUX IIJIOHOBUTOE IIOTOMCTBO. Bce ocobu ogHOTO BHIA
NMeIOT OJMHAKOBBIA KAPMOTUII UM 3aHUMAIOT B IPUPO-
Ile oIIpeiesIeHHYI0 reorpamuecKyo 00JacTh — apead.

ITpusnaxu cxoxcTBa ocobeil OJHOTO BHAA Has3bIBAa-
T kpumepuamu uda. OCHOBHLIMU KPUTEPUAMU BU-
la ABJAITCA MOPPON0ZUYECKUL, PU3UOSL02UYECKULL,
ouoxumuyeckuil, 9KOJNL02UYECKUIL, 2eozpaduiecKuil,
amoJozuieckuil (IIOBEeIEHUECKUN) M 2eHemuuecKuil.
Tax kax HU OOWH W3 KPUTEepPHEB He sABJIdeTcsa abco-
JIOTHBIM, IJIsI IPABUJILHOTO OIIpeleieHnsA BUOa HeoO-
XOJIMMO MCIIOJb30BATH COBOKYIIHOCTH KPUTEPUEB.
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EE SBoNOUMA XKNBOI NPUPOAbI
MakposBoniouuns

COBOKYIITHOCTH SBOJIIOI[MOHHBIX IIPOIIECCOB, KOTO-
pble IPUBOLAT K BO3HUKHOBEHUIO HAJABUIOBBIX TaK-
COHOB (pOZIOB, CEMEMCTB, OTPSANOB, KJAcCOB U T. II.),
Ha3bIBAETCS MAKPO3IGoLuUell. MaKpPOIBOIIOIMUOHHbBIE
mpoIiecchl Kak ObI 000OIIIAIOT MUKPOIBOJIIOIMOHHBIE
NU3MEHEHHUA, IIPOUCXOonAIlie B Te€UYeHMNE OJNTEJIBbHOI'O
BPpEeMEHM, BBIABJIAA IIPHU 9TOM OCHOBHBIEC TEHIOECHIINU,
HAIIPaBJIEHUS 1 3aKOHOMEPHOCTH 3BOJIOIMYU OPIraHU-
YeCKOro MHPa, KOTOpPbIe He IOAMAI0TCS HAOJIIOIEHUIO
Ha 0oJjiee HUBKOM ypoBHe. [0 cuX IIOp HUKAKUX CIIe-
]_II/IQ)I/I‘IGCH.I/IX MEeXaHN3MOB MaKPO3BOJIIOIIMM HE€ BBIAB-
JIEHO, II09TOMY CUUTAETCsI, UTO OHA OCYIIECTBJSETCS
TOJIBKO IIOCPEINCTBOM MHKPOIBOJIIOIMOHHBIX IIPOIEC-
COB.

K ceoiicmeam maxposgosoyuu OTHOCAT ee He-
0o0paTUMOCTh, YepemOBaHMe HaIpPaBJIeHUI, IIporpec-
cupymIas clenuaains3ainns, HepaBHOMEDPHOCTb 5BO-
JIIOIMY PAa3HBIX IPYII OPraHM3MOB U YCKOPEHUE ee
TEeMIIOB.

HanpaBneva n nyTuv sponamounn

OCHOBHBIMU HAIIPABJIEHUSIMU DBOJIONUU SBJISIOT-
cs OMOJIOTMUECKUil mporpecc, OMOJIOTUUYEeCKUI perpecc
1 OMoJIOTHMUYecKas CTaOuaIm3aIus.

Buosozuueckuil npozpecc cBA3aH ¢ OMOJOTUYECKUM
IpPOIBEeTaHNEM T'PYIIIILI B IEJIOM M XapaKTepusyeT ee
SBOJIIOIIMOHHLINA ycllexX. Ero KpurepuaMu SBJISIOTCS
yBeJnUeHe UNCJEHHOCTH O0cCOo0ell JaHHOI TI'PYIIIHI,
paciimpeHue ee apeaJa, a TaKske MHOABJIEHNE M pPas-
BHUTIHE B €€ COCTaBe TI'PYNII HUBIIero paxra. bBuoJo-
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HanpaBneHus v nyTu 3BoalLUn @ 469 e 47

TUYeCKUIl IIPOTPecc MOJKET TOCTUTAThCS BCJIEICTBUE
ompeneeHHBIX MOPGOMUIUOIOTUUECKUX ITpeobpaso-
BaHUU OPraHU3MOB: apoMop(o030B, HAMOATANTAIIUN
u o0IIell JereHeparnm.

Apomopgo3om HA3BIBAIOT 3BOJIIOIIMOHHOE IIpeodpa-
30BaHMWE CTPOEHUSA W (PYHKIMHA OpraHmsaMa, KOTOpPOe
TOBHIIIIAET €r0 YPOBEHb OPTaHM3AIUU U OTKPLIBAET
HOBBIE BO3MOIKHOCTU [IJIA IPUCIOCOOJIEHUS K pPasHo-
00pasHBIM YCJIOBUSAM CYII[eCTBOBAHUA, HAIPUMED,
BO3HUKHOBEHMNE SYKAPUOTUYECKON KJETKU U MHOTO-
KJIETOUHOCTHU, IIOABJEHUWE cepilia y PbhI0 m pasmee-
HUe ero IOJIHOI IePeropoaKoil y HNTUIl U MJIEKOIUTA-
OIUX, GopMUpPOBaHMUe IIBETKA Y IMTOKPHITOCEMEHHBIX.

Houoadanmauyus — 3T0 MeJKoe Mopdodu31oJIo-
TUYecKoe IPUCIIOCO0eHe K CIeITNaIbHBIM YCIOBUIM
cpenbl, IMoJie3HOe B O0pn0Oe 3a cyIlecTBOBaHHE, HO He
W3MEHSIoIee YPOBHA OpraHm3anuu. ITU NU3MEeHEeHUsd
WJLTIOCTPUPYIOT MIOKPOBUTEIBCTBEHHAA OKPacKa y JKu-
BOTHBIX, PA3HOOOpa3ure POTOBBLIX AIIIapaTOB y HACEKO-
MBIX, KOJIOUKU PACTeHUH U Op.

YipoillieHne OpraHM3MOB B TIPOIlECCe DBOJIOINMU,
KOTOpOEe COITPOBOJKAAETCA TOTEpeid ompeaeeHHbIX
GyHKIUN MIu opraHOB Has3bIBaeTCs 00uieil dezeHnepa-
yueil, HaIpuMep, JEHTOUHLIE UePBU M MHapasuTUUe-
CKOe pacTeHUWe IOBUJINKA.

dasza OMOJIOTMUYECKOrO IIporpecca OOBIKHOBEHHO
cmeHdeTca ¢asoil Ouoso2uieckoil. cmadusu3ayuu,
CYIITHOCTH KOTOPOH 3aKJIUaeTcsd B COXPAaHEHUU IIPHU-
3HAKOB JAHHOTO BMJa KaK HamboJiee 0JarOIPUATHBIX
B JaHHOM MUKPOOKpPY:KeHUMU. B (hase OmosornuecKoi
cTadMIM3aInuy HAXOMATCA «KUBBbIe MCKOIIaeMble» Jia-
TUMEPUS, TUHTKO U IP.

AHTHUIIONOM OMOJOTMYECKOTO Iporpecca SABJISETCS
ouos0zudecKkuil peepecc — BBOJIONMOHHBIA YAoK
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EE DBonoLuus XKNBOW NPUpoAbI

IOAaHHOW TPYIIIBI BCJIEACTBHE HEBO3MOMKHOCTHU IIPU-
CIIOCOOUTHCA K M3MEHEeHUAM OKpYy:Kaloiiei cpenbl. O
MIPOSIBJISIETCSA B CHMIKEHUM YMCJEHHOCTHU IOIYJISIIN,
CY’KeHUU apeajioB, YMEHBIINEHUN KOJUUECTBA TI'PYIII
HUBIIIEr0 PaHra B COCTaBe BBICIIIEr0 TaKCcoHa. I'pymire
OpTraHm3MOB, KOTOpPas MpedbIBaeT B COCTOAHUU OMOJIO-
THYECKOT0 perpecca, yrposKaeT BEIMUPaHUE.

(DOprI 3BOJIKLUMNOHHOIO npouyecca

OcHOBHBIMU (pOpMaMM HBOJIOIIMOHHOTO IIPOIIec-
ca ABJAIOTCSA OUBEPreHITNA, KOHBEPTEHIINA U IapaJi-
genusM. J[uéepzeHyus — PACXOKIeHWE IPU3HAKOB
OpTaHM3MOB B XOJle SBOJIOIUU PABIUYHBIX TPYIII
OpTaHmM3MOB, BO3HHKIIHNX OT 00IIero mpeaxka. Takwue
rPYIIOBI XapPaAKTEPUIYIOTCS HAJIUUYUEM 20MOJ02UYHbLY
opzaHo8.

KoHneepzenuyus — He3aBUCUMOE PA3BUTHE CXOTHBIX
MIPU3HAKOB Y PA3HBIX I'PYIII OPTaHU3MOB, CYIIeCTBYIO-
X B OAMHAKOBBIX YCJIOBUAX. ITO CXOJICTBO OT'PAHU-
YBaeTCs OpraHaMu, CBSI3AHHBIMHU C OJHHUMU U TEeMH
JKe (paKkTopaMu Cpelbl — AHAJLO0ZUYHbLMU OP2AHAMU.

ITapannenu3m — He3aBUCUMOE PA3BUTHE CXOTHBIX
MPU3HAKOB B 9BOJIOIUMN OJM3KOPOICTBEHHBLIX TPYIIII
OpTraHm3MOB, HAIIPUMeEDP, JacT Y KUTOOOPA3HBIX U Jiac-
TOHOTHX.

Pe3yn bTaTbl 3BOoAOUNN

K pesysbTaTam sBOJIIOINY OTHOCSTCS MHOTOOOpasme
BUJIOB U IIPUCIOCOOJIEHHOCTh K cpele oouTaHus. Beige-
JISIOT CJIEIYIOIINE (DOPMbL NPUCTOCOOIeHHOCMU: TIOKPO-
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Bo3HMKHOBEeHMe XN3HU Ha 3emne @ 469 @ an

BUTEJIbCTBEHHAA OKPACKa, MaCKWPOBKA, MUMUKDHUA,
mpeayIpeskaniias OKpacKa, 3a00Ta 0 IOTOMCTBe, IIPH-
criocobJieHre K 9KCTPEeMAaJIbHBIM YCJIOBUAM CPEIbI.

MMnoTtesbl BOSHUKHOBEHUA XXN3HU Ha 3emMmJe

CyIllecTBYIOT OBE€ IIPOTHBOIMIOJIOMKHBIE TOUKHU 3pPe-
HUS HA BO3HUKHOBEHUE KHU3HU Ha 3eMJe: Teopuu
abuoreHesa u ouoreHesa. Teopuu abuozeHe3a yTBEPIK-
Ial0T BO3MOXKHOCTH ITPOMCXOXKIEHUS KUBOI'O U3 He-
sKuBOro. K HUM OTHOCAT KpeayuoHusm (CM. BBIIIE), 2U-
nome3sy camo3apoxcdenus Apucroresna (OIPOBepPrHyTa
onbiTamMu P. Penu, JI. Crnannanmnanu m JI. Ilacrepa)
u meoputo ouoxumuieckoii ssonoyuu A. . Onapuna
u k. Xonpetina.

CoryiacHO meopuu 6UOXUMUYECKOU I80JI0UUL TIOT
IefiCTBUEM dJIEKTPUUYECKUX Pa3pPAJ0B BLICOKOM MOIII-
HOCTHM ¥ TPHU BBICOKOW TeMIlepaType B IIEePBUYHON
arMmoc(epe 3eMau, COCTOABIIEH M3 aMMHAaKa, MeTa-
Ha, YIJIEKHUCJIOTO Tada UM BOASHBLIX IIapOB, CHHTE3UPO-
BaJINCh IIPOCTEHINMe OpraHMUYecKue coequHeHUs. He
SKCIIEpIMEHTAJbHOE IIOATBeP KAeHNe ObLIO OCYIIEeCT-
Bjaeso C. Munaepom u I'. FOpu B 1953 roxgy.

3areM oOpraHuYecKue MOJIEKYJIbl OO0BbeIUHSINCH
B 00Jiee KPYHHBIE MOJIEKYJLI HA MEJIKOBOIBAX MOpei
¥ OKeaHOB, U IIOCTEIIEHHO 00pa30BLIBAJIN B BOJIE YCTOM-
YuBble KOMILIEKCHI — Koauepsambvl, WIN KOAUE8AMm-
Hble KanJu, HAIIOMUHAIOIINEe KaIlJlu JKupa B OyJIbOHE.
KoamepBaTsl ¢ ynauHBIM coOUueTaHUEM BEIeCTB, B OCO-
OeHHOCTU OEJIKOB 1 HYKJIEMHOBBIX KMCJOT, CO BpeMme-
HeM Ipruobpesn CIIocoOHOCTh BOCIPOU3BOAUTE cede mo-
MOOHBIX U OCYIIECTBJIATH pPeaKkIuu oOMeHa BeIeCTB.
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EE DBonoLuus XKNBOW NPUpoAbI

IloTpebHOCT, B »HEPruM IEePBOHAUYATIHLHO YIOB-
JeTBOpPSAJach UMU 3a cueT OECKHCJIOPOJHOTO paclie-
IJIEHUSA OPTraHWUYEeCKUX BEIIECTB U3 OKPYIKaoIlei
cpenbl, T. €. rerepoTpodHOrO IUTaHuA. Pesyabrarom
XUMHUUYECKOH BJBOJIOIUN ABUJIOCHL NOABJIEHUE NPO-
moOuUOHMO8 — TEePBUYHBIX KUBBIX OPraHU3MOB, OT
KOTOPBIX B pe3yJabTaTe OMOJIOTMYECKOUN SBOJIOIUU
I POMUBOIIJIN BCE CYIIECTBYIOINE B HACTOSAIIEe BpeMs
BUJLI.

Hexkoropnle m3 morJiomniaeMbIX OPTaHWYECKUX Be-
I[eCTB OKAal3aJINCh CIIOCOOHLIMH AKKYMYJUPOBATH
SHEPTUI0 COJIHEYHOTO CBeTa, KaK, HAIIpUMEP, XJIOPO-
(11, 4TO 1aJI0 BOBMOMKHOCTD PAAY OPTraHM3MOB IIepe-
UTHU K aBTOTPOMHOMY IHUTAHUIO. BbIZejieHue KHCJIO-
pozxa B aTrmoc(epy B IIporecce (poToCHHTEe3a IPUBEJIO
K I0aBJeHUI0 Oojsee 5PPEeKTUBHOTO KUCIOPOISHOTO
IBIXaHUsd, BOBSHUKHOBEHUIO O30HOBOI'O CJIOSA U, B KO-
HEYHOM HTOTe, BHIXOIY OPTaHWU3MOB Ha CYIIY.

Teopuu Ouozene3a OTPUITAIOT CAMOIIPOM3BOJBHOE
sdapoxgenue KuU3HU. OCHOBHBIMU U3 HUX SABJIAIOTCS
TUIIOTEe3a CTAI[MOHAPHOTO COCTOSAHUSA, YTBepKIalo-
miasi, 4TO JKU3Hb CYIIEeCTBYET BEUHO, U I'MIIOTe3a MaH-
CIIEpMUU, OCHOBBLIBAIOINASCA HA 3aHOCE JKUBBIX Oopra-
HU3MOB U3 KOcCMoOca.

PasBuTtume Xn3Hm Ha 3emne

WUcropuio 3eMyn IPUHATO AEJIUTH HA IPOMENKYT-
KM BpeMeHU, I'PAaHUIAMU KOTOPBLIX SBJIAIOTCA KPYII-
HBIE Te0JIOTUYEeCKUEe COOBITUSA. XPOHOJOTUS PA3BUTUS
JKM3HU Ha 3eMJie IIpuBejieHa B Tabuauie (cM. «IJKce-
IIpecc-IOMOITHUK» ¢. 471—472).
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npOVICXO)KAeH“e yenoBekKa @ 469 e 4an
MpouncxoxpaeHne yenoseka

Hecmorpsas Ha MHOKECTBO CpPaBHUTEJLHO-aHATO-
MHUYECKUNX, CPaBHUTEJbHO-dMOPMOJOTHUECKUX, OM1O-
XMUMUYECKNX, TeHEeTHUYECKNX, IIOBEJeHUYECKUX, IIaje-
OHTOJIOTUUECKUX W TAKCOHOMHUYECKUX IOKa3aTeJbCTB
JKMBOTHOTO IIPOMCXOMKIEHUS UejioBeKa, Jayke OT Hau-
0oJiee BLICOKOOPTAHM30BAHHLIX 00€3bSH UeJIOBeKa OT-
JUYAIOT pe3Koe yBeJaundueHne o0’beMa IroJIOBHOTO MO3ra,
OPAMOXOXKIEeHNEe, IMNPOKUN Tas, BLICTYIIAIOMIUHA IIO/I-
0OPOJOK, UJIeHOpas3heabHAd PeUb U HAJIUUYNE B KapHo-
tuie 46 xpomocoMm. Mcmonb3oBaHNEe BepXHUX KOHEU-
HOCTeH IJd TPYLOBOW OesATEeJbHOCTH, H3TOTOBJIEHUE
opyauii Tpynma, abCTPAKTHOE MBIMNIJIEeHNEe, KOJJIeKTHB-
Has JeATeJbHOCTbL M PA3BUTHE Ha OCHOBE OOJILIIIE CO-
MUAJbHBIX, UYeM OHOJIOTUYECKHX 3aKOHOB, SABJIAIOTCS
BUJIOBBIMU IIPpU3HAKaMMU YeJI0BEKa Pa3yMHOTO.

CraHoBJIeHIIE YeJIOBEKa KaK BUA B IPOIIECCE 9BO-
JIIOIIUY HA3BIBAETCS AHMPONO2ZEHe30M.

PasauuatoT OBe TpPYHObl (QaxKmopog 3801H0UUL
yenogexa — Ouonozuieckue (HBIHEe OCJIA0JeHHBIE)
u coyuanvHvle. K conmmanbHBIM (haKTOPAM DBOJIIOIIUU
cjaenyeT OTHECTH TPYAOBYIO HeATeJIbHOCTL UesIOBEeKa,
abCTpaKTHOe MBINIJIeHNEe W UJeHOPasmeJbHYI0 PeUb.

BeposiTHee Bcero, o0IIuM IpegKOM YeIOBEKa U de-
JIOBEK0OOpasHBIX 00e3bAH ObLT dpuonumekx (oK. 24 MJIH
JIeT Ha3al), YKe CIIOCOOHBIN mepeaBUTATLCA U HA IBYX
HOrax, a B PyKax IIePeHOCUTHb MUIIY.

Or Hero, Mo-BUAUMOMY, IIPOUBOIIES PO apdunu-
mex (cBbIllle 4 MJIH JIeT Hasan), IepeaBUraBIIuiics
yoKe MCKJIIOUMTEJbHO Ha ABYX HOrax B caBaHHaxX Ad-
puKu. ApAUNINTEeKHU, MO-BUAUMOMY, HaJl HAYAJIO PO-
Iy aBCTPAJIOIUTEKOB.
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EE DBonoLuus XKNBOW NPUpoAbI

Ascmpanonumerxu («0XKHasA o0e3bAHA») IIOABU-
Juch OKoJo 4 mMiaH JjeT Hazan. OHM KHJIM CTagaMH,
IMEePUOAUUYECKHN MKCIIOJb30BAJINA OPYAUSA TPyda, HO He
M3TOTABIMUBAIN HX, II0O9TOMY OBLIM eIfe o00e3bsHa-
mu. IIpsamoxoixaenne, yBejlnueHne o0beMa I'OJIOBHO-
ro mosra mo 500 cm® mosBossieT cuMTATH WX 3BEHOM
B 9BoJIOIInHM ueaoBeka. OgHA w3 MX BeTBEH maja Ha-
qaJjo JA00M.

IlepBeie mpexcTaBuTenu poma UeaoBerk (2,4—
1,5 muH JeT Hasanm) IPUHALJIEXKAIU K BULy 4enogex
ymeavlii. M OBLIM HEBBICOKMMHU CyIlecTBamMu (OKOJIO
1,5 M) ¢ o6beMoM Mo3ra mpubausuTenabHo 670 cm®,
KOTOPbIE€ HCIIOJIB30BaJN TI'Py0Oble TajieuHble OPYIU.
ITo-BupmMoOMy, y HEX ObLIa XOPOIIIO Pa3BUTa MUMHUKA
1 “MeJiach 3aYaTOUYHAas PeUb.

IIpousomeninuit ot Hero Buna Yenogex 6uinpam-
sennvit (1,6—0,1 maH JgeT Hasazm) chopMmpoBaICA
B Adpuke u OBICTPO pacceqmjcsAd Ha OTPOMHBIX Tep-
putopuax B Asum m EBpome. IlpemcraBurens sTOTO
BHUZA ¢ ocTpoBa fIBa OBLI B CBOE BpeMs OIMCAH KaK
numexaumpon («00e3bAHOUETIOBEK»), OOHAPYKEH-
uelii B Kurae mosyuns HasBaHUe CUHAHMPONA, TOrga
KaK UX eBPOIEMCKUM «KOJIJIETOM» SABJSETCA zeildeib-
Oepeckuil yenosekx. Bece sty (hopMBI TaK:Ke Ha3BIBAIOT
apxanmponamu (IPEeBHEUINIUMU JIOAbMU). Ues0BEK
BBITTPSAMJIEHHBIN OTJIMYAJICI HUBKUM JIOOM, O6O0JIb-
UMK HAZOPOBHBIMK IyraMH ¥ CKOIIEHHBIM Hasap
moxbopoaKoM, 0o0BeM ero mosra cocraBiasaa 900—
1200 cm®. TysnoBuIlle M KOHEYHOCTH UEJOBEKA BBI-
MIPSIMJIEHHOTO HAIIOMUHAJINA TAKOBBIE Y COBPEMEHHOTO
yesioBeKka. IIpeacTaBuTesin 3TOTO pojia ITOJb30BAJINICH
OTHEM U M3TOTaBJIMBAJIU 000I0J00CTPLIE PYyOMIa.

Oxoao 200 TeICc. JeT Hasag OT reiigenrnL0eprcKoro
YeJIOBEKA IIPOW3OIIe] HeaHOdepmaivbCKuil uesosekx,
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npowcxox(nerme yenoBekKa @ 469 e 4an

KOTOPOTO OTHOCAT K naJjeoanmponam (IPeBHUM JIiO-
IaM), sKUBIIUM B EBpore n 3amagHoit Asuu B mpefe-
agax 200—28 ToIc. JeT Hasaa, B TOM UICJE B JIIOXU
oJlefleHeHU. ATO OBLIN KpemKue, (QU3UUYECKU [I0-
CTAaTOYHO CHJIBHBIE€ M BBIHOCJIHBBIE JIIOOM C 6OJII:H_[I/IM
oobeMoM Mosra. OHU UMeaHu 4JeHOPas3aeJbHYIO Peub,
M3TOTOBJISLINA CJIOMKHBIE OPYAUSA U OLEKIY, XOPOHUIIN
CBOMX YMEpINUX, W, BOZMOKHO, MMeJIU Haxke HeKO-
TOpBIE 3aYaTKHN MCKyccTBa. HeaHmepTaabIbl He OBLIN
IpeIKaMy YeJIOBeKa PasyMHOrO.

Camas OpeBHsSS HAXOIKa IpeacTaBuTess deJsose-
Ka pa3ymrnozo mMeeT BospacT 195 ThicaY jeT m IIpo-
ucxonut u3 Adpuru. Cxopee Bcero, mpeaxKaMmu CO-
BPEMEHHOr0 4YejIOBeKa ABJIAIOTCA He HeaHAepTAJbIIbI,
a Kakasg-To (popMa apXaHTPOIOB, HAIIPUMeED reimeib-
O6eprckuit uesmoBex. OT Apyrux BumoB YesloBeK pasyM-
HBIII oT/imuaercsa 0oJiee CTPOMHBIM TeJIOCJIOMKEHUEM,
0oJiee BBICOKOI CKOPOCTBHIO Pa3MHOKEHUS, arpecCHuB-
HOCTBIO 1, KOHEUYHO, CAMBIM CJIOKHBIM W CaMBbIM I‘I/I6-
KM moBemenueM. Jliomell cOBpeMeHHOI'O THIIA, KOTO-
prie Hacensanu EBpomny 40 Twic. JeT Hasan, Ha3bIBAIOT
KPOMAHLOHUAMU U OTHOCAT K Heoanmponam (CoBpe-
MeHHBIM JTIoAAM). OHU OMOJIOTMUYECKU HE OTJINYAJINCh
OT cOoBpeMeHHBIX Jmogei: poct 170—180 cm, o0beM
Mosra okoso 1600 cm®. ¥V KpoMaHBOHIIEB HOSBHUJINCH
NCKYCCTBO U PeJINTUA, OHA OJOMAIITHUJIN MHOT'UE BU-
Obl MTUKWUX MXHUBOTHBIX M OKYJJIBTYPHJINM MHOTUE BHbI
pacteruii. OT KPOMaHBOHIEB IIPOUSOIIIN COBPEMEH-
HbIE JIIOIU.

Bce coBpemMeHHOE UeEJIOBEUECTBO IIPUHAIIEIKUAT
K OJHOMY BHUIY, BHYTPU KOTOPOT'O BBIAEJAIT MpPU
OoJibuiue PaChbL: aBCTPAJIO-HETPOUIHYIO, NI DKBATOPU-
aJbHYI0, €BPOMEOUTHYIO, NN €BPa3UCKYI0, I MOHTO-
JOUIHYIO, UMW asuaTcKo-aMepuKaHcKyio. Kaskmgas us
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EE DBonoLuus XKNBOW NPUpoAbI

HUX OeJUTCS Ha MaJible pachkl. Pazniuumsa MexIy pa-
caMU CBOIATCA K OCOOEHHOCTAM IIBETa KOXKM, BOJIOC,
¢dopMbI HOCa, TY0 U T. A. OTHU PA3JIUUNA BOSHUKJIU B
IIpoIecce IPUCIIOCOOJIEHU YeJIOBEUECKUX MOMYIAIINiA
K MECTHBIM IIPUPOAHBIM YCJIOBUIM.

Boisee KOHKpETHLIMU, YeM PaChl, IPYIIaMU JIIOAe
SABJAIOTCSA HAPOOHOCMU — WUCTOPUUECKU chopMupo-
BaHHBIE S3BIKOBBLIE, TEPPUTOPUANLHBIE, S3KOHOMUYE-
CKUe U KYJbTypHBIE oOITHOCTH JioAeii. Hacenenwue
oIrpeneIeHHOM cTpaHbl 00pasyer ee Hapod. Ilpm B3a-
MMOJIeHiICTBUY MHOTUX HAPOIHOCTEH B cOCTaBe KaKOTO-
aubo Hapoma MOMKeT BO3HUKHYTh Hauyus. Ceiiuac Ha
3eMJe He CYIECTBYET «UYUCTBIX» pac.



OKCMNPECC-KOHTPOIJ1b

IIpumepom mamoamamTaIluU SIBJISETCS

1) BOBHUKHOBEHME OCEBOTO CKeJieTa Y XOPAOBBIX

2) mosiBJieHUE cepalia y PhIo

3) yTpaTa OHIIeBapUTEJIbHON CUCTEMbI JeHTOUHDI-
MU YePBAMU

4) mmockas opma Teaa KambaJbl

2. Anjmomarpuueckoe BHI000pas3oBaHUE He XapaKTe-

pusyercs

1) mosABJIeHEM HOBBLIX BUAOB BHYTPU CTAPOTO

2) IOy IAIUAME, PA3MHOMKAIOIIIUMUCSA O€CIIOJIBIM
crmocobom

3) reorpaduuecKoii CBI3bHIO

4) OONMBIINMU pasMepaMU MOMYIAINI

WMsmenenusi CTpoeHHs OpraHW3Ma, KOTOpbIe He
BJIUAIOT Ha OOMINII YPOBEHL OPTAaHU3AIIUU U ABJIA-
IOTCSI TPHUCIIOCO0JeHMEeM K KOHKPETHBIM YCJIOBU-
AM, — 9TO

1) apomopdo3s

2) uguoamanTaIus

3) merenepanus

4) myTanus

K MUKpP09BOIIOIIMOHHOMY IIPOIIECCY MOXKHO OTHECTH
1) o6pazoBaHUe HOBOTO BUIA OC

2) opMmupoBaHUE HOBOTO KJIacca UJIEHUCTOHOTHX
3) ommcaHWe HOBOTO BUA *KYKOB-JUCTOEIOB

4) BBLIET POSA TUes
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5.

JKcnpecc-KOHTPOb

KaxoB OymeT AUIJIOMAHBIA HAaOOpP XPOMOCOM Y HO-
BOTO BHJA pacTeHuii, ecju OH 00pasoBajicsi B pe-
3yJbTaTe CKPeIuBaHUsI ABYX BUIOB ¢ 14 u 28 xpo-
MOCOMAaMHM B IUILJIOUIHOM HaOOpPe COOTBETCTBEHHO?
1) 42 2) 28 3) 21 4) 14

PesyabTaToM 3BOJIOIUY SABJIAETCS

1) HeoOpPaTUMOCThL M IIPOTPECCUBHOE YCJIOKHEHUE
(GopM KUIHU

2) MyTanuoHHAA U KOMOMHATHUBHAA U3MEHUYNBOCTD

3) BumoBOe pasHooOpasme W MPHUCIIOCOOJEHHOCTH
K cpele oOUTaHUS

4) nuddepeHTUATLHOE MepeKUBaHUE W Pa3MHO-
JKeHure HauboJjee IPUCIOCOOIeHHBIX

Yro xapaKTepHO [OJd BHYTPUBUAOBOM OOPLOBLI 3a
cymiectBoBanue? BribepuTe Tpu BepHBIX OTBETa U3
mectu. OBenuTe BhIOpPAHHBIE ITHU(PHI

1) KOHKYpEeHIIUA 3a MecTa THe3J0BaHusd

2) oTHOIIeHUA (XUITHUK — KEepTBa)

3) ociabieHue mapasuTOM

4) yCTOMYUBOCTh K 3a00JIeBAHUAM

5) KaHHMOATU3M

6) 3amepsaHUe B XOJOAHYIO 3UMY

Kakwme ocoOeHHOCTM CTpOeHUA CKejleTa UYeJOBeKa
CBsIBaHBI ¢ IpAMOXOKIAeHneM? Bbibepute Tpu Bep-
HBIX OoTBeTa us Iectu. OBenuTe BEIOpaHHBIE ITU(PHI
1) Hanuuue rPymHON KJIETKU
2) yToJeHne IO03BOHOYHOTO CTOJI0a KHU3Y
3) mosABJIeHUe U3TMO0B ITO3BOHOUYHUKA
4) HaJIUUYMe B IJIEUEBOM IIOSCE JIOIATKU
U KJIIOUUIIBI
5) HaJIu4Me CBOJA CTOIIBI
6) HATUUYMe BUIOW3MEHEHUU SIUTEIUS Ha KOHEU-
HOCTAX — HOT'TeN
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SKCMPECC-TTIOMOLWHWK

FeoxpoHonornyeckasa ncropus 3emnu

Jpa

Mepwuopg

Hauano,
MJTH neT
Hasag

Mpopon-
Kntenb-
HOCTb,
MJIH net

PasBuTtne xnsum

MNHO30M

Ka

YeTBep-
TUYHDIN

[loMuHnpoBaHue mneko-
MUTaKOLWMX, pacceneHmne
uesioBeKka

Tpetny-
HbI

65

63

[oMUHMpPOBaHMe LBETKO-
BbIX pacTeHWI, NOABNEHNE
KOMbITHBIX U MPYMATOB

Me3o30i

Men

135

70

[ToaBneHmne LBETKOBbIX
pacTeHun, maekonurato-
Lue 1 NTULbl CTAaHOBATCA
MHOIOUYMCNIEHHbBIMU

fOpa

195

60

onoxa pentunun. Noasne-
HVe NPUMUTUBHBIX NTUL.
Lnpokoe pacnpoctpaHe-
HVe rofIoCeMEHHbIX

Tpwnac

225

30

OO6LWMpPHbIEe MYCTbIHW.
MNepBble mnekonuTaowme.
Pentunnmn mHorouncnen-
Hbl. PacnpocTpaHeHne
CNOPOBbIX

Maneos3on

MNepmb

280

55

MNMosBneHne coBpeMeHHbIX
HacekoMblIx. Pa3BuTne
pentunuii. BeimmpaHne
psga rpynn 6ecno3BoHou-
HbIX. PacnpocTtpaHeHne
XBOWIHbIX
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JKcnpecc-nNoOMOLHNK

OKxoHuaHUe mabauubl

dpa

Mepuop

Hauano,
MJIH NeT
Hasapg

Mpopon-
Xurtenb-
HOCTb,
MJIH net

Pa3BuTune XKN3HN

Maneoson

Kap6oH

345

65

MNepBble pentunun.
MNoAaBneHne Kpbinatbix
HaceKoMmblx. lMpeobnagatoT
ManopOTHUKM N XBOLLN

[eBoH

395

50

MHorouncneHHbl poibbl.
MepBble amounodUn. Bos-
HVKHOBEHWE CMOPOBbIX,
rONOCEMEHHbIX 1 FpPr60B

Cunyp

430

35

O6unbHbI BOAOPOCN.
MNepBble Ha3zemHble pac-
TeHuA. YentocTHOPOTbIe
PbIObI U PAKOCKOPMMNOHDI

Opgo-
BUIK

500

70

O6unbHbI Kopanbl
1 Tpunobutbl. Pacuset
BofopocCnen

Kemb6-

pun

570

70

MHorouncneHHble oka-
MeHenocTu pbli6. OB6bIYHbI
MOPCKUE eX1 1 TprIobu-
Tbl. [loABNEHVe MHOTOK/e-
TOUHbIX BOAOPOCHEN

MpoTepo3on

2600

2000

Bo3HMKHOBEHME BCEX
TUMOB 6EeCNO3BOHOYHbIX

1, BO3MOXHO, MEPBbIX XOp-
ZoBbIX. PacnpocTpaHeHbl

B OCHOBHOM OJHOKJ1eTOU-
Hble 3eJleHble BOJOPOC/n

Apxen

3500

1500

MNepBble cneabl X13HM
Ha 3emne — 6akTepui
1 3eeHbIX BOJOPOCNeN
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3KCI1peCC-n0MOI.IIHIIIK

Pa3BuTMe NpeacTaBneHuin o Buge

YyeHbin

BbiBoapbl

Kapn JInHHen

Bugpl peanbHO CyLeCTBYIOT.
Buppbl He nameHsaAwTCA

MK.-b. JTamapk B npnpope peanbHO CyLecTBYOT NnLLb
rpynmbl ocober.
Bnp — KaTteropusa He cyulecTsytoLlas,
a BBe[leHHasA Ye/I0BEKOM.
Jllo6oe n3meHeHwve ycnoBuin npuBoanT
K U3MeHeHwuo ocobei
Y. NapsuH Buabl peanbHO CyLLeCTBYIOT Kak COBOKYM-
HOCTW ocoben.
Brabl n3meHaoTCA BCNeAcTBMe 3BONIOLNN
Bopbb6a 3a cyuiectBoBaHMe
®opmbl
P OnpegeneHne | [puynHbI 3HaueHune
60pb6bI
BHyTpuBugo- |CocrtAasaHue MN36biTouHaa | Cny»Kut co-
Bas MeXJy 0co- UMCNEHHOCTb. |XPaHEeHUIo
6amMun ofHOrO nonynayum
BMAa 1 BrAa
MexBugosaa | Mexxpgy oco- OrpaHunyen- CnocobcTByet
6sAMU Pa3HbIX | HOCTb MPUPOA- | UCNONb30Ba-
BMAOB HbIX PECYPCOB | HUIO OJHOTO
BMAa Apyrum
Bopbba c He- | Mexay op- Hebnaronpu- | O6ocTpsaeTt
6rnaronpusT- | raHM3Mamm ATHblE YCNIO- | BHYTPUBUAO-
HbIMW YCITOBUW- | U Cpeaom B BY10 60pb0OYy
AMN cpeabl
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JKcnpecc-nNoOMOLHNK

Tunbl BUAOOGpPasoBaHUA

Annonatpuyeckoe CumnaTpuyeckoe
(reorpaduueckoe) (6buonorunueckoe)
PaclwmpeHmne apeana Buga MpucnocobneHne K pasHbiM
B pe3ynbTaTe pacceneHus 3KONOrMYeCcKnM yCJIOBUAM
nonynsauunin ocobeli B HoBble B Mpefenax o4Horo apeana

ycnoBuA CywecTsoBaHMA

Y \4

OcCBOEHMEe HOBbIX 3KOJ0-
rmyecKknx H1ULW B npefenax

PacceneHnmne Ha HOBbIX
TepputopuAx

CTaporo apeana

\ 4

leorpadurueckan nsonsauus
mMexay nonynauvamm

Y Y

OT60p B HOBbIX YCIOBMAX OT60p B HOBbIX YCIOBMAX
cpeppbl cpeabl

Y \4

buonornueckaa nionayua | | buonornyeckasa nsonayma |

Y \4

Bo3HMKHOBEHME NOABUAOB | | Bo3HuKHOBEHME NOABNAOB |

Y \4

Bo3HMKHOBEHME HOBbIX BMAOB | | Bo3HMKHOBEHVE HOBbIX BUOOB |
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3KCI1peCC-n0MOI.IIHIIIK

®opmbl ecTecTBEHHOro oT60pa

®opmbl
/ \ 4 \
OBvxKywmin Crabunusn- On3pynTBHbIN
pytowmnn

npu UsSMeHeHNn
yCnoBui cpeapl

B MOCTOAHHbIX
ycnosuAax cpenbl

B U3MeHAILWNXCA
ycanosuAax cpenbl

B NONb3y OCO-

npoTUB 0cobei

B MOJIb3y 0CO6eN

6e|7|, nverLwmnx C OTKJIOHEHAMU C KpaﬁHMMM
OTKJIOHEeHNA OT oT cpe,qu|7| HOPMbI OTKNOHEHNAMN
cpe,qulh HOPMbI npn3HaKa oT cpep,He|7| HOPMbI
NMpr3HaKa
o o
3| :rr% —>> <
DeHotnnMyeckuit DeHoTUNNYECKNIA DeHoTUNMYecKnin
npu3sHaKk npu3sHak npusHak
o o N o N
$ £ A N $ >
QeHoTUNNYECKUI QeHoTUNNYECKUIA DeHoTUNMYECKUI
npr3Hak npr3Hak npu3Hak
o N o N o N
g s !
QeHoTUNNYECKUI DQeHoTUNNYECKUIA DeHoTUNMYeCKniA
npr3Hak npu3Hak npu3HaKk
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JKcnpecc-nNoOMOLHNK

OCHOBOMNOJNIOXKHNKN CUHTETUYECKON

Teopunsonynn

C. C. YeTtBepukoB
(1880—1959)

— Yy4deHune o nonynaunu;
— TePMUH «BOJTHbI XKU3HU»

L. XonpenH
(1892—1964)

— leHeTUKO-MaTemMmaTnyeckre metobl;
— OL€HKM COCTOAHMA nonynAaynmn

C. Pant
(1889—1982)

— ppeiid reHoB — dakTop 3BONOLUN

@.T. Jo6p>aHCcKui
(1900—1981)

— U3y4yeHme MyTaLuii, MyTareHesa;
— TEPMUH <MUKPO3BOSIOLNA»

W. 1. LLimanbrayseH
(1884—1963)

— ¢dopmbl 0TOOpa (ABUKYLLMIA, CTabW-
N3NpYoLWKR);

— aBTOP YYEHVA O ABWXKYLLUX CUMaxX
3BOJIIOUUN

A. M. CeBepuoB
(1866—1936)

— 6bronornyecknin Nporpece, perpece;

— nyTu 3Bonounn (apomopdos, naro-
ajanTauus, fereHepauus);

— COBpeMeHHas CpaBHUTENbHasA aHa-
ToMKA

O. CumncoH
(1902—1984)

— Temn 3BoNouUnn 3aBUCUT OT CKOPO-
CTW CMEHbI yCJ'IOBVIl7| cpepnbl

E. Manp
(1904)

— 6uonornyeckas KoHLenuua B1aa
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3KCI1peCC-I10MOI.IIHI/IK

OcHOBHble apomop¢o3bli
B 3BOJIOLN PAaCTEHUIA N XKNBOTHBIX

Apomop¢o3bl y pacTeHuin

Apomop¢o3bl Y KUBOTHBIX

— MosiBJIeHMe aBTOTPODHOro
nUTaHus;

CMOCO6HOCTb K GOTOCHH-
Tesy;

Hanuve cneymnasnbHbIX
$OTOCMHTETUYECKIMX MINT-
MEHTOB;

nosiBJieHNe opraHonao0B —
XpOomMaTopopos;

NonoBOe Pa3MHOXKEHUE;
NosAB/IEHNE KNETOUYHOW
CTEHKW U3 2-X C/I0EB: Len-
NONO3HOMO N NEKTUHOBOIO;

yepe0BaHIie NMosIoBOrO
11 6eCrosoro NOKoNEHUI;

nosABNEHNE TKaHEeN;

pasfeneHvie Tena Ha cTe-
6enb 1 NCToobpasHble
NNACTUHKY;

NnosiB/IeHNE MOMOBbIX Opra-
HOB — MY>KCKUX (aHTepu-
ONN), KEHCKUX (apXeroHmm);
NnosiB/IeHNE KOPHS;

BO3HVKHOBEHWE OMJI00-
TBOPEHUS, He CBSI3aHHOIO
C BOOW;

BO3HMNKHOBEHME CEMEHU;
noABfeHNe WULWKN — BU-
JloM3MeHeHHoro nobera;

MHOIOKNEeTOYHOCTb;
— ny4yeBad CUMMETPUA;

BO3HVKHOBEHNe 2-X 3apo-
[blLUEBbIX INCTKOB (3KTO-
AepPMbl, SHTOAEPMbI);
HepBHasA cuctema — aud-
¢dy3Horo Tuna;

OBYCTOPOHHAA CUMMETPUA;

nossfieHne 3-ro 3apopbl-
LLIEeBOro JINCTKa — Me30-
AepMbl;

NosBneHne NepBUYHON
noslocTn Tena;

nosiBNeHe BTOPUYHOI
nonoctu Tena (uenom);

[bixaTenbHasa cuctema —
»abpbl;

BO3HWKHOBEHME HEPBHOMN
CUCTEMbI — OKOJIOFNI0TOY-
HOe HepBHOE KOMbLO

N HEPBHbIE CTBOJIbI;

pacuneHeHue Tena Ha ro-
NOBY, rpyAb, OPIOLLKO;
BO3HVIKHOBEHUE HAaPY»KHO-
ro XUTVHOBOTO CKeNeTa;
— YNEHNCTblE KOHEYHOCTY

Y HACEKOMbIX;

— pa3BuUTME C INYMHOYHON CTa-
Jnen (nonHoe, HeMoJHoe);
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JKcnpecc-nNoOMOLHNK

OxoHyaHUe mabiulybL

Apomop¢o3bl y pacTeHui

Apomopd0o3bl Y KUBOTHbIX

— BO3HUNKHOBEHME CEMEHHbIX
3a4aTKOB;

— BO3HUWKHOBEHWNE XBOWU;

— BO3HMKHOBEHME CEMEHHDbIX
3a4aTKOB, N3 KOTOPbIX NO-
cJie oniogoTBOPEHMA pas-
BMBAOTCA CEMEHa;

— BO3HWKHOBEHWE ABOIHO-
ro OMJI0AOTBOPEHMA LiBET-
KOBbIX pacTeHU;

— nosABJNeHe LBeTKa,

— CMNOCOBHOCTb K OMblfIeHNIO
HaCceKoMbIMM

— BO3HMKHOBEHME XopAabl;

— [AblXxaTenbHaA cuctema —
nerkre pa3BnBaloTCA Kak
napHble BbINAYMBaHUA 3a4-
HeW YacTu rMoTKu;

— pnddepeHumaLmna Myckyna-
Typbl;

— MapHble KOHEYHOCTU C LWap-
HVPHbIMY CyCTaBamMu;

— nepefHUN MO3r YETKO pas-
JeneH Ha 2 nonywapus;

— KpYyrnHble, 6oraTble 6enkom
1 XKeNnTKoOM AnLa;

— BHYTpeHHee onnofoTBope-
HVe;

— NOCTOAHHAaA TeMnepartypa
TEeNa NTnL, MNeKONUTaKOLWLNX;

— NoABNEeHNE NepbeB Y NTUL;

— KpOBeHOCHas cnuctema —
rMosiHoe pa3feneHue Kpy-
roB KPOBOOOpaALLEHUS;

— TeNo NOKPbITO BOSIOCAHbBIM
NOKPOBOM;

— MNOABNEHME XKele3 B KOXE;
— MOSABIEHVIE HAPYXKHOTO YXa;

— noABJieHNE KOPbl rOJIOBHO-
ro Mmo3ra;

— MosIBNEHME YeTblpexkamep-
Horo cepaua
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3KCI1peCC-I10MOI.IIHI/IK
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OKOCUCTEMbBI U NPUCYLLUE
UM 3AKOHOMEPHOCTWU

OprasuaM He MOKET OBITh IOJHOCTBHIO M30JIMPO-
BaH OT OKPYJKaloIleldl cpenbl, MOCKOJbKY OH CBs3aH
¢ Hell MHOTOYUCJEHHBIMU NPAMBIMUA ¥ KOCBEHHBIMU
B3aMMOJIeICTBUAMM, KOTOPhIE CKJIAABIBAIOTCSA MCTOPH-
yecKku. B pesysbTaTe 00pasyroTca HagOpPraHU3MeHHbBIe
CHCTEMBbI, OPTaHU3ANNI0 1 (PYHKIIMOHUPOBAHUE KOTO-
PBIX M3yYaeT HAyKa 9KOJL02US.

SKonornuyeckue pakTopbl

Tena um ABJIEHUSA IPUPOIBLI, KOTOPBIE CIOCOOHBI
B3aMMO/IeliCTBOBATh C OPraHMW3MOM, HAa3bIBAIOTCA IKO-
Jozudeckumu gparxmopamu. IX neadar Ha TPU IPYIIIbI:
abuoTuueckue, OMOTUUYECKNE 1 aHTPOIOreHHBIH.

K abuomuueckum paxrTopam OTHOCAT Bce (PpU3BUKO-
XUMUUYECKUe BIUSHUS, CIIOCOOHBIE BBI3BATh OTBETHYIO
peakIuio opraHmsMa: KJaumamuieckue (CBeT, TeMIie-
paTtypa, BJIaKHOCTB), XUMUUeCKUe (XUMUUYECKUU CO-
cTaB cpenbl obuTaHudA), adaguyeckue (TUIBI IIOUB)
u Op.

Bausnue ceema, SBJISIONIETOCA OCHOBHBIM WC-
TOYHHUKOM SHEPruu Ha 3emJie, MOKHO pacCMaTPUBATh
C TOUKHW 3PEHUSA ero MHTEHCUBHOCTHU, IJIUHBI BOJIHBI
u Qoromepuona. Ilo OTHOINEHWI0O K HMHTEHCHUBHOCTH
CBeTa PacTeHUs JeJIATCs Ha CBETOJII00MBLIE, TEHeJII00u-
Bble I TEHEBBIHOCJ/UBLIE, a JKUBOTHbIE — Ha JHEBHBIX
¥ HOYHBIX. [[JIMHa BOJIHBI CBeTa BasKHA AJsA IIPoTeKa-
HuA GOTOCUHTE3a, BUAEHUA OOJBIITUHCTBA JKUBOTHBIX,
obpasoBaHUA BUTaMUHA D B KOKe y UeJIoOBeKa U T. 1.
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dKonornyeckne pakTopbl @ 506 @ 508

domonepuodom HaA3LIBAIOT TIPOAOJKUTEIHHOCTD
CBETOBOI'O AHA M HOUM, UMEIOIIYI0 CYTOUHYIO I CE30H-
HYI0 PUTMUYHOCTD M OIIPEAEJIAIOIYI0 CPOKH IIBETeHU
MHOTHX PacTeHUH U MOBeIeHNe XUBOTHBIX BCJEI-
CcTBHE 3a0JIarOBPEMEHHOTO OINMYIIEeHNI UMU TPASYIIIIX
nepeMer. PeaKmnus OopraHm3MOB HA CYTOUYHBIA PUTM
ocBelieHus (COOTHOIINEHNE IIPOMOIMKUTEIbHOCTH THS
W HOYM), KOTOpas BhIpaskaeTcd B M3MEeHEHUU WHTEH-
CUBHOCTH IIPOIECCOB POCTA W PAa3BUTUA, HA3BIBAETCS
gomonepuodusmom. Ero mpumepamu sSBISIOTCA 3a-
IIBeTaHle PACTeHUI B OIpelesieHHbIe CPOKU M MUIPa-
UM IITHII.

ITIpucmocobienne K yJaBIMBAHUIO CBeTa y pacTe-
HUH BBIPAYKAETCA B HAJIUUYUM JIMLCTOBOU MO3aWMKU, BBI-
HOCE JINCTHLEB K COJIHILY U IP.

Temnepamypa BAUSET Ha CKOPOCTb IIPOTEKAHUA
OMOXMMHNUYECKNX pPeaKIuii, OJHAKO 3HAUNTeJbHAs
YacTh OPTaHM3MOB MOYKET CYIIIeCTBOBATH TOJBKO B y3-
KOM [Ouamas3oHe TeMIIepaTyp, XOTs CIIOPLI OaKTepuii
MOTYT BBIIeP:KUBATh oxjaaskgerne 1o —200°C u mHarpe-
Baraue 70 100°C. TemmepaTypsl, IPA KOTOPBIX IIPOMC-
XOOAT aKTUBHBIE (p3MOJIOTIUECKNEe IPOIEeCChl, HAa3bI-
BaIOTCA IPPeKmuBHbiMU, UX 3HAUEHUS HE BBIXOIAT
3a IpeneJbl JeTAIbHBIX TeMmiepatyp. CyMmbl s(dex-
THUBHBIX TeMIIepaTyp, WM CYMMBI TeIlja, SBJIAIOTCS
BEJIMUNHON IIOCTOSHHOM IJId KayKIOT0 BHAA U OIpe-
IeJA0T I'PaHUIBI er0 pacupocTpaHeHus. 1lo oTHOIIE-
HUIO K TeMIepaType Bce OPTraHM3MBI JeJIAT Ha MmenJio-
J10usbvle m x010001100 UBbLE.

Y KMBOTHBIX peaKIUM Ha TeMIepaTypy OKpY-
JKalollledl cpelbl HaIIpaBJIEHLI Ha PeryJnpoOBaHUE Te-
miaootgaun. Tex m3 HUX, KOTOPbIe HE CIOCOOHLI MOI-
Iep:KUBATh MOCTOSIHHYIO TeMIepaTypy TeJia, OTHOCAT
K noitikuaomepmubviym (0eCIOBBOHOYHBIE, PHIOBI, 3€M-
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EEI JKocucrembl n npucyuie um 3aKOHOMepHoOCTN

HOBOJHBIE W TIPECMBIKAIOIMECT), a TeX, YV KOTOPBIX
OHA MOCTOAHHA, — K 2oMmoillomepMHbLM (IITUIBI U MJIe-
KONUTAaIoIne).

IIpucmocobseHuAMY K IEHCTBUIO TeMIIePaTyPHOTO
¢daxTopa ABIAIOTCA, HAIIPUMeEP, MeX, IIePbeBOH IIOo-
KpOB, MOAKOKHAA KUPOBas KJIeTUaTKa W T. .

Boda saBaseTcs HeOOXOIUMBIM KOMIIOHEHTOM KJIET-
KM, OMHAKO ee KOJMYECTBO WM JOCTYIHOCTH B OIpeje-
JIEHHBIX MeCcTaX OOMTaHMSA MOYKEeT OrpaHNYMBATH pac-
IpocTpaHeHUe opranusMoB. 1o cremneHu moTpedHOCTH
B BOJle pacTeHUA NEJIAT Ha TPU OCHOBHBIE SKOJIOTHYE-
CKUe TPYIILI: kKcepogumul (3aCyIIINBBIE MecTa 00u-
TaHud), Me3opums. (yMepeHHOe YBIAKHEHUE) U 2U-
epogpumul (BJIaKHBIE MeCcTa OOMTAHUA).

IIpucmocobieHuaAMY K HEJOCTATKY BJIATH Y pacTe-
HUU SBJIAIOTCS YIJUHEHWEe KOPHEH, yTOoJIleHue Ky-
TUKYJIBI, ONYIIIeHNE JINCThEeB, YMEHbIIIeHNEe Pa3MepoB
JUCTHEB, a WHOTAA W WX cOpacbkiBanue. JKuBOTHEBIE
OJIy4YaloT BOAY 13 MUIIM, 3allacaioT ee WU BIaJaoT
B COAYKY.

Xumuueckuili cocmag cpedvl. UTPaeT B KU3HU Op-
TaHU3MOB He MEHBIIIYI0 POJib, UeM Apyrue (haKTOpPhI.
Tak, 110 TOTPEOHOCTY B KUCJIOPOIe BCe OPTaHU3MBbI Je-
JATCA Ha a3pobos u arnaspobos. HemocTaTok mam us-
OBITOK MUHEPAJbHBIX COJIEH B ITOUBE ITPOBOIIUPYET W3-
MeHeHNe UX KOHIIeHTPAIlNil B OpranmusMe, BCJIEICTBUE
Yero HapPYIIAlOTCA IIPOIIECCHl KUBHEAEATEeIbLHOCTU
W, B KOHEUYHOM WUTOTe, OTKJIOHEHWE OT HOPMBI TEMIIOB
pocra u pasBuTus. Hanpumep, B yCI0OBUSIX 3aCOJIEHUS
TIOYBBI MOT'YT OOUTATH TOJBKO COJIEPOC, TAMAPUKC, KO-
paiabl, pan OaKTepuii.

Buomuyueckumu Qaxmopamu cpenbl Ha3LIBAIOT
COBOKYIIHOCTh JKHMBBIX OPTaHMW3MOB, OKAa3bIBAIOIIIUX
BINUSHNE HaA APYTruUe KUBbIE€ CYIIeCTBa CBOEH KU3He-

482



dKonornyeckne pakTopbl @ 506 @ 508

IeATeJIbHOCThIO. Il0 HampaB/ieHWIO OeMCTBUSA Ha Op-
rainu3M BCe B3aMMOOTHOIIEHUS MEXKIY OpraHu3MaMI
B COOOIIleCTBAX MOTYT IIOAPAa3elAThCA Ha CHUMOMO3,
aHTHMOWO3 1 HEeHUTPaIU3M.

ITox cumbuosom moHmMMAIOT JIOOOM BHI B3aMIMO-
OTHOIIIEHUM, IPU KOTOPOM o00a ImapTHepa HJIN XOTS
ObI OOMH 13 HUX M3BJIEKaeT II0Jb3y M3 HuUx. ®opma-
MU cuMO103a SABJISIOTCA MYTYyajln3M, KOMMEHCAJIU3M
U TajKe TapasuTU3M.

Mymyaausm — 3TO B3aMMOBBITOIHOE COMKUTEJb-
CTBO, IPU KOTOPOM MIPUCYTCTBME IapTHEPA ABJIAETCS
00s13aTeJILHBIM YCJIOBHEM CYIIIECTBOBAHUA KaXKIOTO U3
OpraHu3MOB, HAIIPHUMEP, COKUTEILCTBO KOPHEH pac-
TeHHNI ¢ KJIYOeHbKOBBIMI OaKTEePUIMU 1 IPUOAMMU.

Kommencanuzm — 3To opMa B3aMMOOTHOIIEHUIH,
OpHU KOTOPOIl OAMH M3 IIapTHEPOB M3BJIEKAET M3 HUX
moJIb3y, a JIPyromMy »aTo 0e3pas3indyHo (suuduTHBIE
U IpeBecHbIe PACTEHISI).

Ilapasumusm — WCIOJB30BaHUE OJHUM OpPTaHU3-
MOM APYTOT0 B KAuecTBe MecTa OOMTAHUA W IIOCTOSH-
HOTO MCTOUYHMKA HHUTAHUSA, IPUUYEM OPraHU3MY-XO03s-
WHY HAHOCUTCA OUEeBUIHBIN yIiepO (ocTpulla AeTCKas
¥ YeJIOBEK).

K anmubuosy oraocar nr060i#1 BuI B3BANMOOTHOIIIE-
HU#, IpU KOTOPOM 00e B3aMMOIEHCTBYIOIIME IIOIIYJIs-
OUN WA XOTsS Obl OOHA M3 HUX HCIBITHIBAET OTPIU-
maTeabHOe BauaHNe. PopMaMu aHTHUOMO3a SABJISIOTCS
XUMNTHIYECTBO, PACTUTEILHOSITHOCTh, KOHKYPEHITUSI,
a Tak:Ke IapasuTU3M.

BsauMooTHOIIIeHIIST MeKAY OCOOAMI OTHOTO N
PasHBIX BUIOB, COPEBHYIOIUXCS 34 OJHU U Te Ke
pecypchl, IMeIOIecss B OTPAHMYEHHOM KOJHNUYeCTBe,
Ha3bIBAIOT KOHKYpeHyueii. Hampumep, rpubbl MOTYT
OrpaHUUYMBATHL POCT OAKTEPUHA HYyTEeM BBIJEJECHIS aH-
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EEI JKocucrembl n npucyuie um 3aKOHOMepHoOCTN

THOMOTUKOB, a KUBOTHBIE — Jake HAIaAaTh APYT Ha
apyra.

Heiimpaauszmom Ha3bIBaeTCs JIIOO0M BUI B3auMMO-
OTHOIIIEHUH, IIPH KOTOPOM COBMECTHO OOMTAIOIIHE Ha
OIHOII TEPPUTOPUU OPraHM3MbI HE OKAa3LIBAIOT APYT
Ha [Opyra IOpsSMOro BINSHUS, KaK, Hampumep, AyO
U JIoCch B AyOpase.

AnmponozenHvlm (axmopom HaA3LIBAIOT COBOKYII-
HOCTB IIOCJIEJCTBUU XO3ANCTBEHHON JeATeJbHOCTU Ue-
JOBEeKa IJs oKpy:kaloiieir cpeanl. OHa 3axjaouaeTcCs
B SKCILIyaTAIIUM HPUPOSHBIX PECYPCOB, 3arpsA3HEHUN
BO3AyXa, BOALI ¥ IOUBLI, NCTPEOJIEHNN 3HAUNTEIHLHOTO
KOJIMUeCTBa BUJOB JKMBOTHBLIX 1 PACTEHUII, UTO BeJET
K HeoOpaTHMOMY HAPYIIEHNIO SKOJOTHUEeCKOr0 PaBHO-
Becusi. B OOJIBIIIMHCTBE CJAyUYaeB aHTPOIIOTEeHHBIN (haK-
TOP HEe HOCUT CHUCTEMATHUYECKOI0 XapaKTepa, II09TOMY
OpHCIOCO0JeHe OPTaHM3MOB K €r0 JeMCTBUIO CYIIe-
CTBEHHO 3aTPYIHEHO.

IKogornveckue (paKTOphl AEHCTBYIOT Ha OPraHU3-
MBI He II0 OTAEeJbHOCTH, a B TECHOM B3aMMOJENCTBUU
IPYT ¢ ApyroM. M30bITOUHBIE 3HAUEHUSA OSHUX 13 HUX
MOTYT CHIJKATh HEeOJATONPUATHLIE IIOCJIEACTBUSI He-
IocTaTKa APYruX, KaK, HaopuMep, B cayuae HebJia-
TOIIPUATHOTO (POTOIIEPHMOSa OH MOKET OBITH 3aMeHeH
HOBBIMIEHHBIMU TeMIIepaTypaMu. ITO SBJIEHIEe Ha3bl-
BaeTcsa kKomnerncauueii. OTKJIOHEHNEe NHTEHCHUBHOCTHU
OJHOTO KaKoTro-I1nbo (pakTopa OT OITUMAJILHOI BeJu-
YMHBI MOKET TaKiKe CY3UTh IIPeJesbl BBIHOCJIMBOCTIH
K apyromy ¢axrtopy. Hampumep, npu yMeHBIIIEHUU
COoZep:KaHMsA a30Ta B IIOUBE CHUIKAETCSA 3aCyXOYCTOM-
YMBOCTH 3JIAKOB.

CylilecTBOBaHNE PUTMHYECKUX KOJIeOaHUN psama
(GaKTOPOB OKPYIKaIOIIell cpeabl BBIHYMKIAET KUBBIE
OpPTraHM3MBbI COTJIACOBELIBATEL CBOIO KU3HEAEATEIbLHOCTD
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Cpepfibl 06MTaHNA OPraHN3MOB @ 506 e 508

Cc mepuoJaMu AeHcTBUA HamboJsiee OJATOIPUATHBIX
3HaueHU# sTux (paxTopoB. Tarkme mepuogMUecKHU IIO-
BTOpPSAIOIeeCa M3MEHEeHNs MHTEHCHUBHOCTH M HAIIpaB-
JeHuA OMOJIOTUYECKUX ITPOIIECCOB Ha3bIBAeTCA OU0J10-
2UYeCKUMU PUMMAMU.

HawubGosee mmmpoko pacmpocTpaHEHHBIMU OMOJIO-
TUUYECKUMU PUTMaMU ABJIAIOTCA CYymouHbvle (IUPKAL-
HBIE), OKOJoCymouHbie (IIUPKAAVAHHBIE), CE30HHbLE
u 200uyHble (MUPKAHHYaJIbHBIE).

Cpepnbl 06MTaHNA OPraHN3MoB

COBOKYIIHOCTL BCEX TeJ W SBJICHUHN KUBOH M He-
JKUBOII IPUPOABI, OKPYKAIOIMX OPraHW3M, COCTaB-
JasgeTr ero cpedy obumanus. B Hacrosiiee BpeMA BBI-
IeJISIIOT YeThIpe OCHOBHELIE Cpelbl OOMTAHUSA: BOAHYIO,
Ha3eMHO-BO3AYIIIHYIO, IIOYBEHHYI0 U BHYTPEHHIOIO
cpeny opraHmsMa.

OcHOBY 800HOIL cpedvl coCcTaBJIsIEeT BOLA, ee o0UTa-
TeJell HasbIBAIOT 'UAPOOMOHTaMM. VIX IeJAT Ha UeThl-
pe OCHOBHBIE SKOJIOTHMUECKHE T'PYIIbI: HeHCTOH, He-
KTOH, IJIAHKTOH U OEHTOC.

K meilicmony orHOCAT OpraHM3MBI, OOUTAIOIIVE
B IIOBEPXHOCTHOH MJIEHKE BOABI M HCIOJIb3YIOIINe CI-
JIy TIOBEPXHOCTHOTO HATIKEeHUs (KJIOIBI-BOJOMEPKH,
JUYNHKY HEKOTOPBLIX MOJIIIOCKOB, PN IIPOCTEHIINX
1 BOJOPOCJEIt).

AXTHUBHO IJIaBaloIiie B TOJIIE BOAbI JKMBOTHLIE,
CIIOCOOHBIE IPOTHUBOCTOATL TEUEHUAM U IIPE00JeBATh
0O0JIbIIINIE PACCTOAHMNSA, HABKIBAIOT HeKMOoHOM. OOBIUYHO
OHU MMEIOT 00TeKaeMyio (POPMYy TeJsa M XOPOIIO pPas-
BUTHIE OPTaHbl ABMKEHUA (KUTHI, JIACTOHOTHE, PHIOHI,
TOJIOBOHOTHE U IP.).
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EEI JKocucrembl n npucyuie um 3aKOHOMepHoOCTN

Ilnankmon — BTO COBOKYIIHOCTH OPTaHU3MOB,
HacCeJAIOIINX TOJIIY BOABI B PA3JUUYHBIX BOJOEMAax
U YBJIEKAeMbIX TeUeHUAMU (PaKkOBUHHBIE amMeObI, ¢o-
pamMuHUMGEPH, COTHEUHNKH, JIYIEeBUKN, MEJIKNE PaKo-
o0pasHbIe, KUIIIeUYHOIOJJOCTHRBIE 1 BOJOPOCIN).

BenmocHble 0p2aHU3MbL TIPUCIIOCOOUIINCEH K 00UTAa-
HUIO Ha JHe BOJOEMOB U BeJyT HIPUKPEIJIEHHBIN 00pas
JKU3HU (KPYIIHbIE BOJOPOCJIM, KOPAJLIbI, TYOKU, KPYII-
HBIe BOJIOPOCJU U [AP.), JUOO MEPEMEINAI0TCA M0 THY
(MOJIIIOCKY, UePBI).

Hasemno-86030ywinas cpeda oTaudyaeTcs HauOOJb-
UM pasHoobpasueM ycaoBuii. OpranmusMbl, KOTOpPLIE
OCBOMJIU 3Ty Cpeny OOMTaHUA, HA3bIBAIOTCA AIPOOUOH-
mamu.

IlousenHas cpeda mpeacTaBiasgeT cO00If IIOBePX-
HOCTHBIN cJIoii JuToc(hepbl, IpeoOpPa3OBaHHBIN B pe-
3yJbTaTe B3auUMOJelcTBUA MHOTUX (pakTopoB. Ee 06u-
TaTejell OTHOCAT K 30agobuonman.

Brympenusas cpeda OpraHU3MOB XapaKTePU3yeTCs
OTHOCUTEJILHBIM ITOCTOSHCTBOM ycjaoBuii. OcBouBIIIUE
€e OpPraHmU3Mbl MOTYT OBITH MYTyaJIICTaMU, KOMMEH-
cajlaMU WUJIU IIapasuTaMU.

JKonornyeckune 3aKOoHbl

3akon onmumyma: 000 dKOJIOTUUECKUH (haKTOD
MMeeT OmIpeeJIeHHbIe TTPeIeTbI TTOJOKUTEIbHOTO BIN-
SHWS HA OPraHN3MBI.

3axon munumyma (Y0, JIubux, 1840): HauboabIiee
BIAUSHWE Ha POCT W PA3BUTHE OPTaHM3Ma OKAa3bIBaeT
TOT (PAKTOP, KOTOPOTO B JAHHBIA MOMEHT HEIOCTaEeT
B HAMOOJbINIEl CTEIIeHN.
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JKocuctema (6moreoLeHo3) @ 506 @ 508

3aKoH oOzpaHuuusalouwezo @axkmopa: Haubogee
3HAUUM TOT (PaKTOP, KOTOPBIN OOJIbIIIE BCETO OTKJIO-
HSETCSA OT ONTHMAJBHBIX IJIsI OPraHM3Ma 3HAUYEHUI;
UMEHHO OH OIpefejsieT B JAaHHBIA MOMEHT BBI)KIBA-
HIEe ocobeii.

dKocucrema (6mnoreoueHos)

COBOKYIITHOCTh KMBBIX OPraHuM3MOB, TECHO B3a-
UMOJEHCTBYIONINX MeXKIy CcO00OM M CO cpemoil uxX
oburaHuA, obpasyeT aJkocucmemy. IDIeMEeHTapPHOUN
SKOCHCTEMON ABJIAETCS OMOreoIleH03, a IVI00AJIBLHON —
6uocpepa.

Buozeouerno3om Ha3HIBAIOT YCTOUYUBEIN, TOCTATOY-
HO OJHOPOAHBLIN KOMILJIEKC B3aWMMOCBSIBAHHBIX BUIOB
JKUBBIX OPraHU3MOB UM KOMIOHEHTOB OKpPYiKaloIei
cpenbl, HAIpuMep, JIUCTBEHHBIN Jiec, 3aJUBHOM JYT,
oszepo. O xapaxTepusayeTcs BUIOBOII M IIPOCTPAH-
CTBEHHOM CTPYKTYpOIi, obecmeumBaloiieili He TOJIBKO
ero IeJIOCTHOCTb, HO U YHUKaJIbHOCTL. CorjsiacHo yue-
HHUIO 0 0MOreoleHo3axX, pa3paboTaHHOMY aKaJeMHuKOM
B. H. CykaueBwim (1940), cBoiicTBamMu OGuOTEOIIEHO3a
SIBJSIIOTCSI I[€JIOCTHOCTD, OTKPBITOCTh, CAMOPETYJIAIINA
¥ CaMOBOCIIPOU3BEIEeHIE.

B Ouoreoriernose BBIZENAIOT OMOTUYECKUN U abu-
OTUUYECKUN KOMHIOHEHTHI (OMOIleHO3 M OMOTOII COOT-
BETCTBEHHO). Buouenosom, nin coodu,ecmaom, Hasbl-
BAlOT COBOKYITHOCTD MOIIYJIAINUI »KUBBIX OPraHU3MOB,
HACeJAIINUX yIacTOK CyIu miau Bogoema. Cam yua-
CTOK BOJO€Ma WJHU CYIIN C OQUHAKOBBIMU YCJIOBUSIMU
peabeda, KIuMaTa U IPOUNMU a0HMOTHUECKUMU (PaK-
TOpaMu, 3aHATHIN ONpeAeieHHbIM OMOIeHO30M — 9TO
ouomon.
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EEI JKocucrembl n npucyuie um 3aKOHOMepHoOCTN

OCHOBHbIe@ KOMMOHEHTbI 6|nore0|.|,eH03a

B cocraBe 6GUOreoIeHO30B BBIJEJSAIOT TPU OCHOB-
Hble TPYIIIbI OPTaHM3MOB: IPOAYIIEHTHI, KOHCYMEHTHI
u penyiieHTbl. IIpodyyeHmus. — 9TO aBTOTPOGHBIE Op-
TaHU3MbI, CUHTE3UPYIOIie OPraHUYecKUe BeIecTBa
u3 HeopraundecKux. OCHOBHBIMHU IIPOAYIIEHTAMU 0O0JIb-
IIIMHCTBA SKOCUCTEM SABJSAIOTCSA 3€JIeHble paCcTeHUsd.

Koncymenmut, aBngiomiuecd rereporpodamu, Imo-
TPeOJAIOT OpraHMYecKue BeIllecTBa, CUHTE3WPOBaH-
HbIe aBTOTpohaMu B IPOIlecce KUIHENeATELHOCTH.
K HUM OTHOCAT PACTUTENbHOAMHBIX U ILIOTOSIHBIX
JKMBOTHBIX, a TaKiXe rpubbl. KOHCYMEHTBI MOTYT
OBITH TpPENCTABJIEHBI IIEJBIM PAIOM BUIOB, KaKIbIiH
13 KOTOPBIX SABJSETCA IHUINeH AJA IIOCJeIYIOIIero.
Tak, pacTUTEJbHOANHBIE JKUBOTHBIE ABJIAIOTCA KOH-
cymMeHTaMu 1-To MOPAKA, HACEKOMOSAIHbBIE IMITUIIBI —
KOHCYMEeHTaMu 2-T0 MOpAAKa U T. I.

Pedyuyenmut TakKe reTepoTpodbl, HO OHU pasjara-
IOT OpraHuYecKue BeIllecTBa 0 HeopraHWYecKux. Pe-
IYIIeHTaMU ABJIAIOTCA OaKTepuu, rpudLl U HEKOTOPEIE
JKMBOTHBIE, HAIIPUMED I0KIeBOIi YepPBb.

Biraromaps cyIiecTBOBAHHUIO 9TUX TPeX T'PYMI OpP-
raHU3MOB B OMOTEO0IIEH03aX OCYIIIECTBJIsIeTCA KPYTroBO-
POT BeIleCTB, OAHAKO OOJIbINIasA YaCTh yJIaBJIMBaE€MOMI
MIPOAYIIEHTaMU SHEPTUU PacCceruBaeTcs.

Llenn n cetn nutaHna

Kaxxawiii opranusm B OumoreoreHose CBsA3aH C OC-
TAJIbHBIMU TOJOKUTEIbHBIMU JU0O0 OTPUIATEIbHBIMU
B3aUMOJEeUCTBUAMU. PsAJ B3aMMOCBA3AaHHBIX BUIOB,
KaXKIBbI MPEeObIAYIMUN 13 KOTOPBIX CJIYIKUT IUINEeH
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Llenn n ceTn nutaHna @ 506 @ 508

TMOCJIEeNYyIOIEeMy, HOCUT Ha3BaHWE UEnu NUMmMAaHusl,
win nuwesoii (mpoguueckoil) nenu. IlumeBaa mens
obecrieunBaeT IepeHOC SHEPTUU, 3aKJIOUEHHON B Op-
TaHUUYECKUX BEIeCcTBaxX, OT HPOAYIIEHTOB uepes Pl
OpTaHM3MOB IIyTeM ITOeJaHUsS ONHUX BUIOB IPYTUMMU.

IIpu mepenHoce »Hepruu 3HAUUTENTbHAA €€ YacTh
(80—90 % ) pacceuBaeTcs B BHIE TEILIA, IO9TOMY 0O0JIb-
IINHCTBO MUIIEBBIX Iellelli Ha CyIlle cofep:xKaTrT 3—5
3BEHBbEB, B BOAHBIX 9KOCHUCTEMAaX OHU OOBIYHO IJINHHEE.

B srocucremax pasamuaioT m1Ba THUIA Iellell ITHUTAa-
HUSA: e’ BbleJaHUA U Ield pasiokeHusd. [IurnieBrie
Ieny, KOTOpble HAUMHAIOTCSA C IIPOAYIIEHTOB (pacrte-
HUH) U UAYT K KOHCYMEHTaM PAa3JNUYHBLIX ITOPSIITKOB
(pacTUTEIBPHOAMAHBIM JKUBOTHBIM, a 3aTeM — K XUIII-
HUKAaM) Ha3BLIBAIOTCA Uenamu 6bledaHusl, WU nacm-
ouwHbvtMu yenamu. Hanpumep:

3JaKU —> KY3HEUUKU —> HACEKOMOSAIHbBIE TITUIIHI —>

— 3Meu —> eXKU.

B oTsimune oT HUX, B Uenax pasnoxcenHus, Uian Oe-
MPUMHBLX Uensax NCTOUYHUKOM OPTaHWUYECKOTO Bellle-
CTBa ABJIAIOTCS PACTUTEJbHBIE U JKUBOTHBLIE OCTATKU,
SKCKPEMEHTHI JKUBOTHBIX, KOTOPBLIMU TUTAIOTCA MeJI-
KUe *KUBOTHBIE (PaKooOpasHbIe, MOJITIOCKI), a TaKiKe
MuKpoopranmsmbl. Hanpumep:

JIMCTOBOM Oomana — HOKIEBOU UYepPBb —>

— YepPHBIN APO31T —> ACTPeO-IeperneIaATHIK.

Ha cymie m Ha KOHTUHEHTAJIHLHOM Ieabde 6OJIb-
m1ast YacTh PACTUTEJIbLHOM OmMoMacchl IIoHagaeT B ITeITn
pasjo)KeHUuA, TOTAAa KaK B OTKPBITOM MOpe Irpeob.ia-
IafoT IeIU BbIETaHUSA.

ITumessie menu 6moreoleHO3a CJIOMKHO IIeperera-
IOTCSI BCJIEJICTBUE TOTO, UTO OMHU U Te K€ OPTaHU3MbI
MOTYT MUTAThCA HECKOJbKUMU BUAAMU APYTUX, CIIY-
JKUTH TUIEH HEeCKOJLKHM BUIAM, a TaKyKe BXOIUTh
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EEI JKocucrembl n npucyuie um 3aKOHOMepHoOCTN

ONHOBPEMEHHO B I[eIM BbIEHAHHUSA U Il PasJioKe-
Hus. ITosToMmy B peajbHBIX OMOTEOIIeHO3aX KOMILIEK-
ChbI B3AaMMOCBSABAHHBIX TPOMUUECKUX Ielleil 00pasyoT
nuuiesvle cemu.

JKonornyeckue nupamumpbl

I'pynnbl opraHu3mMoB, 00beIUHEHHBIX OOIIUM TH-
IIOM TUTAHWA, OTHOCAT K OTHOMY mMpPoPuuecKomy
yposrio. COOTHOIIIEHNE MEMKAY TPOPUUECKUMU YPOB-
HAMHU B BKOCHCTeMe u300paskaioT rpaduuyecKu —
B BUJIE 9K0J02UYeCKOll nupamuovl.

CyirecTByeT TPHU BHIA SKOJOIMUYECKUX IHPAMULI:
nupamMmpga 4Juces, NupamMuga OMOMAacChl W IHPaMHUIA
sHepruu. Ilupamuda uuces OTpa’KaeT UYUCIECHHOCTH
ocobeli Ha KaXIOM TPO(GUUIECKOM YpPOBHE, B OCHOBY
nupamudvl 0UOMACCHL TIOJOMKEHO KOJUYECTBO CYXOTO
OpraHmnvecKoro BeIllecTBa, a nupamuda sHepzuu 6a3u-
pyeTcd Ha KOJUYECTBE dHEPTUHU, 3aKJIOUEHHOUN B OCO-
04X Ha KaykaoM TpoduuecKoM ypoBHe. [IupamMuan uu-
ceJl 1 OMOMACCHI MOTYT OBITH IE€PEBEPHYTHLIMH, TOTrIA
Kak IupaMuja 9HEPTruU Bcerja Cy:KWBaeTcd KBEPXY.

IITuna
Kpynuas psiba

Meankas preiba

IlnankTon

Puc. 176. ITupamuzna 6umomaccsl

IKoJIoTUYEeCKHe IIupaMuabl IIPEeJOCTaBJIAIOT Ha-
TJIIAOHYO OCHOBY [OJIAd COIIOCTaBJIEHUA Pa3HBIX 9KOCH-
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Pa3Hoo6pa3ue aKocucTem @ 506 @ 508

CTeM, Ce30HHBIX COCTOSHUI OSJHOM U TOH Ke dKOCUCTe-
MBI, a TaKKe pasHBIX (a3 M3MEeHEeHNsS SKOCHUCTEeMEI.

OcHOBOII [OJA COCTaBJEHHUS IUPAMUILI SHEPTrUu
ABAAETCA NPOOYKMUBHOCMb IKOCUCMEMbL — KOJUUe-
CTBO BSHEPruu, IIPOM3BOAUMOE €0 3a OIpeIeseHHBII
mepuoj BpeMeHU. IIpu 9TOM HMCHOJB3VIOT NPABUJLO
aKoJ02uecKOll nupamudvl, uau npasuao 10 %, co-
IJIacHO KOTOPOMY Omomacca, SHepPrus M YHCJIeHHOCTD
oco0ell mporpeccuBHO yOBIBAET B KaKIOM IIOCJIENYIO-
mieM 3BeHe IHUINEeBOU Iemnu (CpeaHuil KodpduirueHT
mepexoga — 10 %).

Pa3Hoo6pa3ue skocucrem (6unoreowueHo30B)

Kamymieecas OeckomeuHBIM MHOTooOpasue OmO-
TeoIleHO30B HAIlle#l IIJIaHeThl, ONMUPAACh Ha HEMHOTHTE
9KOJIOTHUECKUe KPUTEPUU, MOKHO CBECTH K HECKOJIb-
KMM OCHOBHBIM THIIAM, IPUYPOUEHHBIM K OIpee-
JIEHHBIM JIaHAIMA(THO-KJINMATUYECKIM 30HAM. OTH
oIpeeieHHbIe COBOKYIIHOCTHA PA3JUYHBIX TI'PYII Op-
raHM3MOB U CpeIbl UX OOMTAHUS HAa3bIBAIOTCS OUOMA-
mu. OcobeHHOCTH Ccpeabl OOMTAHUSA IIO3BOJISIOT OTHE-
cTu OMOMBI K Ha3eMHulM (CYXONYmHbLM) UIU 600HbLM.

OCHOBHBIMI HA3€MHBIMHU JKOCHCTEMAMU SBJISIOT-
cA IYCThIHHBIE (TPOIMYECKHE, YMEPEeHHBIX IIIHPOT
¥ XOJIOIHBIE), TPAaBAHUCTHIE (CAaBAHHBI, IPEPUH, CTEIIN
¥ TYHIPBI) U JeCHbIE OMOTeoIleHO3bI (BIAMKHBIE TPOIIH-
YyecKue Jeca, JIUCTOIaTHbIe Jieca YMEPEHHBIX IITUPOT
u Tairy). Hambosiee TpOAYKTUBHBIMU U3 HUX SBJA-
IOTCS TPONMMUYEeCcKUe BJIaKHBIE jleca, a HauMeHee — IIy-
CTBIHMU.

K BogHBIM 5KOCHMCTEMaM OTHOCAT OKeaHBI, MOpPI,
peru, pyubHu, ozepa u 6osotra. CaMyoo BBICOKYIO IIPO-
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EEI JKocucrembl n npucyuie um 3aKOHOMepHoOCTN

IVKTUBHOCTL 13 HHX HMeEIOT 00JioTa, a caMylo HH3-
KYI0 — OTKPBITBIA OKeaH.

Camopasswrwe N CMeHa 3KoCncTem

W3MmeHeHUs OMOTreoIleHO30B MOTYT OBITH HAaIIpaB-
JIEHBI KaK Ha BOCCTAHOBJIEHNE, TAK 1 HA CMEHY CaMUX
sxocucteM. CMeHA BO BpeMeHMN OSHUX OHMOTEeOIeHO30B
IPYTUMHU Ha ONpeAe;ieHHOM y4YacTKe 3eMHOU IIOBepX-
HOCTU HAa3BIBAETCA CYKUeccueil, a TOCJae0BaTeIb-
HOCTh CMEHSIOIIUX APYT APyTra Ha OOJHOU TePPUTOPHUU
SKOCUCTEM — CYKUECCUOHHbIM DPAOOM, WUIU cepueil
0u02e0UeH0308: TIEPBUUYHOE COOOIIECTBO HAa3bBIBAETCS
nuoHepHvim (Ha4aJbHBIM), IPOMEYKYTOUHBIE COOOIIIE-
CTBA — GBPeMEeHHbLMU, & KOHEUHOe 3pejIoe — KJu-
MAKCHbBLM.

B zaBucuMOCTH OT YCJIOBHUI IMPOTEKAHUS pasjinda-
IOT IEPBUYHYIO ¥ BTOPUUHYIO CyKIleccun. Ilepsuunas
cyKyeccus — 9TO TPOIECC CMEHBI COOOIMEeCTB HAa Tpe-
JKIe He O0KUTBHIX TePPUTOPUAX, HAITPpUMepP, HA IOTO-
Kax JiaBbl. Yalle Bcero cHavajia Ha TAKHUX y4aCTKaxX
MoCeJIAI0TCA (DOTOCUHTE3UPYIoIue OaKTepuu u JIu-
MAafHUKY, 3aTeM MXH, KOTOPbI€ CMEHAIOT OJHOJIETHIE
M MHOTOJIETHNE TpaBbl, KYCTapHUKMN, OBICTPOPACTY-
e U MeIJIeHHOPaCTYIe AePeBbs COOTBETCTBEHHO.

Bmopuunasa cykuyeccus TPOUCXONUT Ha TeX Me-
cTax, I'le IpeIbIAyIee COOOINeCTBO OBIIO YHUUTOMKE-
HO KaKUMHU-JIU00 CUJIbHOIEHCTBYIOIUMY (PaKTOpPaMMH,
HO TOYBA M OPraHMYeCKOe BEI[eCTBO COXPAHUJINCH.
Hampumep, Ha MecTe JIeCHOTO IOKapHIlla cHavaJja IIo-
CeJISTIOTCST OJHOJIETHIE PACTEeHUs, 3aTeM MHOTOJIeTHIE
u T. I. Bropuusuble cyKIlecCUU Yallle BCETO HAIIpaBJIe-
HBI HA BOCCTAHOBJIEHME KJINMAKCHOTO COODIIlecTBa.
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ArposKocucTembl Qs @ s

CyKiieccusi BBIBBIBAETCS TPUPOTHBIMU (CTUXUHAHBI-
MU) UJINM aHTPOIOTeHHLIMU (haKTOpaMU.

OCHOBOI YCTOMYMBOCTHU 3KOCUCTEM ABJIAIOTCA OMO-
JIOTUYECKOe pasHooOpasue, cCaMOPeryJadanus U KpPyTro-
BOPOT BEIIECTB.

ArpO3KOCI/ICTEMbI

B omimunme oT ecTecTBEHHBIX SKOCHCTEM CO3IAH-
HbIE IJISA IIOJIYUeHUSA CeJIbCKOXO03ANCTBEHHON MPOAYK-
UM ¥ MCKYCCTBEHHO MOJAEP KHBAEMbIe UYeJIOBEKOM
SKOCHCTEMBI HA3BIBAIOTCA A2po0uU02e0UeHO3aAMU, WU
azposrxocucmemamu. K HIM OTHOCAT II0JIsI, OTOPOMEI,
caabl, macTOuIna, MPyAbl U T. O. ArposKocucTeMaMu
3aHATO OKO0Ji0 10 % MOBEPXHOCTU CYIIHU.

Kax u ecrecTBeHHBIE SKOCHCTEMBI, arpodmoreo-
I[EHO3LI XaPaKTepPU3YIOTCA BUAOBLIM Pa3HOOOpasueM
M MMEIOT BBIPAKEHHYIO TPO(PUUECKYIO CTPYKTYPY. X
OTINUYNUAMU ABJSIOTCA MEHBIIIee BUJOBOE PasHoobOpa-
31e, KOPOTKOCTL MUIIEBBIX Iellel, KCIOJb30BaHIEe
IPUBHECEHHON 4YeJOBEKOM JHEPIUH, U3BATHE UYACTHU
OpPraHMUYECKOI0 BeIlecTBa, IIpeoldIaJaHue IIPOIEeCCOB
AKKYMYJIAIUY HaJ MUHEPAIU3anuel 1 UX Peryaamus
YeJIOBEKOM.

B mesom, arposkocucTeMbl HEYCTONUYMBELL M HE MO-
I'yT CYIleCTBOBATL 0e3 BMeEIIaTeJIbCTBA UeJOBEKa.

Buocdepa

Buocgepoii HazpiBaeTcAd 00JIaCTH CYIIIECTBOBAHUSA
U JKU3HENEeATEeJbHOCTH HBbIHE JKUBYIIUX OPraHU3MOB,
KOTOpas IPOHU3bIBAET HUMKHIE CJIOU aTMOC(Hepsl, BCIO
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EEI JKocucrembl n npucyuie um 3aKOHOMepHoOCTN

runpochepy M BEepXHIOI YacTh JUTOC(EPHI, a TaKiKe
BCA COBOKYIHOCTb HAaCeJAIONINX ee W 00ecmeuunBalo-
IIX ee (PYHKIMOHMPOBAHNE KUBLIX OPradmn3MOB.
Buochepy MoKHO paccMaTpuBaTh M KaK MHOTOYPOB-
HEBYIO CHCTEMY 3JIEMEHTAPHBIX 9KOCUCTEM — OMOTeo-
IIeHO030B.

Boicmiuii sTam pasBuUTHUA 3€MHOW IIPUPOABI, pe-
3yJIbTAT COBMECTHOII 9BOJIIOIIMYN MIPHUPOABI M OOIIe-
CTBa, HAIIPaBJAEMON UeJOBEKOM; Oynyiiee Omocde-
pBI, Korma OHa, Ojaromaps pPasyMHOM IeATeIbHOCTHU
W MOTYIIECTBY YeJIOBEKa, IMPuoOpeTeT HOBYIO (DYHK-
U0 — (QYHKIIUIO TAPMOHUYHON CTAOMIM3AIIUU YCJIO-
BUI KUB3HU Ha ILJIaHeTe, ObLI HasBaH B. V. Bepnan-
CKUM HOOC@epoil.

Coruacuo yuenuio B. H. Beprnadckozo o 6uocgepe,
OHA COCTOUT W3 YeThIPpeX KOMIIOHEHTOB: KUBOT'0, OM1O-
TeHHOT0, OMOKOCHOTO M KOCHOTO BEIIECTB.

Husoe sewecmeo ABIASAETCA COBOKYIHOCTHIO HEIHE
JKUBYIIIUX OpPraHu3MoB. Ero cyxas macca oIleHMBAaeT-
ca npubiusurensro B 1,8 —2,5-10" 1. ITogasmasaio-
masi 4acTh JKU3HU COCPEeNOTOYeHa Ha CyIlle, IpuuYeM
6osee 99 % OmomMacchl OPraHU3MOB CYIIIH COCTaB-
JSIOT IPOAYIEHTHI (B OCHOBHOM pacTeHus). BuozeH-
Hoe geuiecmaeo TpPeNCTaBIAeT cOo00HM pPasHOOOpa3HbIE
oprammyecKre OCTaTKW, B TOM YWCJe W He II0JHO-
CTBhIO pasjiokuBIinuecsd (geTpur, Topd, yroab, HePTh
U ra3 OMOTEeHHOT'0 IPOUCXOKIeHUs). BuokocHoe geuse-
cmeo — B3TO y:Ke pasHOOOpasHbIe CcMeCcU OMOTeHHBIX
BEIIleCTB C MHUHEPAJbHBIMH IIOPOJaMUu abuOTeHHOTO
OPOUCXOKIeHuA (IIoUuBa, WJbl, IPUPOJHLIE BOJBI, I'a-
30- U He(pTEeHOCHbIE CJAHIIBI, OMTYMUHO3HBIE IIECKU,
YacTh OCAJIOYHBIX KapOOHATOB), TOTZAa KaK K KOCHOMY
éeujecmay OTHOCAT Pa3JINUYHbIe a0MOTUUYeCcKre KOMIIO-
HEHTBI, He 3aTPOHYThIE HPSAMBIM OMOT€OXMMHUYECKUM
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BO3[IeiCTBHEM OPraHu3MOB (TOPHBIE TOPOALI, MUHEpPA-
JbI, OCAAKMN U OP.).

DPynKyuAMU HUB020 6euiecmEa B buocdepe ABIIA-
IOTCSI SHEpPreTUYecKasi, rasoBas, OKHCJIUTEJIbHO-BOC-
CTAaHOBUTEJbHAS, KOHIEHTPAIIMOHHAS, IEeCTPYKTUB-
Has, cpemooOpasyoiasa u ap.

IHepzemuueckas PYHKUUSL JKUBOTO BEIECTBA CB-
3aHa ¢ obecmeueHUEeM IIOTJIOIIEHUS COJTHEUHON sHep-
T, ee aKKYMYJIAIUU B XUMUYECKUX CBA3AX OPTaHU-
YeCKUX COeNMHEHUII W mepemade IO IeNAM TUTAHUSA
W pasjio)KeHUusA, UTO, B KOHEUHOM UTOTe, IT03BOJISIET
JKMBOMY BeIIECTBY BBICTYIIATh ABUIKYIIEH CUJIOU Teo-
JIOTUYECKUX IIPOIIECCOB.

I'asosas yHKYUA 3aKIIOYAETCA B UBMEHEHUU Ta-
30BOTO cocTaBa aTMoc(ephl B IIpoliecce (POTOCHHTE3A
" npixauud. Ee ocyIecTBIAIOT PACTEHUA 1 HEKOTOPEIE
baxTepuu, KOTOphIe B IIpoiiecce (DOTOCUHTE3a BBIAEI-
0T B aTMoc(depy KHCJIOPOA ¥ IIOTJIOIIAIOT YIJeKuC-
JIBIHA Ta3, Torma Kak Bce 0e3 MCKJIIUEHUS OPTraHU3MbI
TIOTJIOIIIAIOT KUCJIOPOA M BBIZEJIAIOT YIJIEKUCIBIN Tras
B mIpoiliecce AbIXaHUA. HacTh OAKTEepUil cIIocoOOHA TaK-
JKe B IIpoIlecce KM3HEAESATEeIbLHOCTU BBIIENIATH as3oT,
ero OKCHUABI, CEPOBOOPOA U nIp. Biaromapsa meATesb-
HOCTHU KUBBLIX OPTaHU3MOB HE TOJHKO cHOPMUPOBAJI-
cd, HO U TOAAEPKUBaAETCA IMMOCTOAHHBINA COCTaB aTMOC-
depsl.

OxrucaumeibHO-60CCMAHOBUMENLbHAA PYHKUUA 00-
yCJIOBJIEHA OKMCJIEeHWEM U BOCCTAHOBJIEHUEM pas3jinu-
HBIX 3JIEMEHTOB B IIOUBe U ruapocdepe KUBBIMU OpTa-
HU3MAaMM, UTO COIIPOBOXKAAETCS 00pa3oBaHUEM COJeil,
OKCHUIOB U CBOOOIHBIX COENWHEHWI, 4, B KOHEUHOM
UTOTEe, N3BECTHAKOB, OOKCUTOB, PA3JIUYHBIX PY/I.

Konyenmpayuonnas QyHKyus cBs3aHa ¢ u30U-
paTeabHBIM M3BJIEUEHWEM W HAKOILJIEHHEM B YKUBOM
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BeI[eCTBe XMMUYECKHUX 3JIEMEHTOB (yriaepoma, BOIO-
poma, asora u ap.). HeKoropble M3 HHUX SABJISIOTCS
crnenupruecCKUMHU KOHIIEHTPATOPAMH OIIPeIeIeHHbBIX
9JIEMEHTOB: MHOTHE MOPCKHE BOIOpOCJM — Hoza,
JIOTUKUA — JIUTHUSA, PACKA — Paaus, TUATOMOBBIE BO-
IOpOCJU W 3JIaKK — KPEeMHHS, KOTOPbIE€ 3aTeM IIepe-
XOIAT B 3aJIe}KU IMOJE€3HBIX MCKOIAeMBIX.

Hecmpykmuenas QyHKYUS JKUBOTO BEIleCTBa MPO-
SIBJISIETCS B 3aBEPIIIeHN N OMOJIOTHUECKOT0 KPYroBOPOTa
BEIIeCTB, IIOCKOJBbKY B IIPOIleCCe JKU3HENeATeIbHOCTHI
OPraHM3MOB-PEeNYIEHTOB IIPOUCXOAUT pa3pyllieHue
(mecTpyKIMA) OTMEPIIUX OCTATKOB U ITPOAYKTOB JKU3-
HeJIeATeJbHOCTH IO HEeOPraHMYeCKHX BeIlleCTB, KOTO-
pble MOTYT OLITh BHOBbH BOBJIEUEHBI B OMOTEHHYIO M-
rpamuio aToOMOB.

Cpedoobpasyrouwas QyHkyus odycaoBIeHA IIPE0D-
pasoBaHmeM COCTaBa OKPYJKaloIeil cpelbl B MPoIiecce
JKUBHeAesATeJIbHOCT OMOMACChI, Hampumep, (hopMu-
poBammeM cocTaBa aTMochepbl, HAKOILJIEHHEM COJIeH
B ruagpocdepe, IIOUYBOOOPA3OBAHUEM U PEryJIAluei
KJINMATHYECKUX M3MEHEHUH.

Buonornyeckuin KpyroBopoT v npeBpalyeHne
3Heprum B 6mocdepe

OHeprua U BellecTBa, IOCTYHAIOINEe N3BHE B DKO-
CHCTEeMBI B IIpOIlecce UX CYIIleCTBOBAHU:A, IOJBepra-
IOTCA MHOT'OYUMCJI€EHHBIM HM3MEHEHUAM M IIepexXongAT
u3 onHOU (opmbl B aApyrywo. IloTok sHeprum uepes
SKOCUCTEMY HE MOJKET OBITb 3aMKHYTBIM, IIOCKOJBKY
COJTHEUHAs DHEPTrud, XOTA U MePeXOJUT B DHEPTUIO
XUMUUYECKUX CBA3eH Ojaromapsa AeATEJIbHOCTU IIPO-
IYIIEHTOB, OOHAKO OOJbINAasg ee YacTh pPacCenBaeTcsd
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Buonorunuyecknin Kpyrosopor @ 506 @ 508

B IIpOIlecce KUBHEAEATENIbHOCTU OTIEeNbHBIX KOM-
TIOHEHTOB OMOTEOIIeHO30B, W JIUINh HE3HAYUTEJb-
Has JOJIs OeIOHUPYyeTCs B BUIe 3asierKell IMOJIe3HBIX
ncKomaeMbIxX (He(Th, ras, Topd). IHeprusa (coaHedu-
Hasg U BBICBOOOXKIaeMas B TEOJIOTMUECKUX IIPOIlec-
cax) ABJSETCA IBUMKYINEN CUJION KPYyroBOpoTa Be-
I[eCTB B OTAEJbHBIX OmOreoleHo3ax u Omochepe
B IIeJIOM.

B Teuenme KOPOTKUX MTPOMEKYTKOB BpeMEHU — OT
OIHOT'O 0 HECKOJIbKUX JIeT — MOKHO HaOJI0JaTh IIoY-
TH TUKJIWYECKUE IIPOIIECChl ITpeBpPAaIlleHUil BeIecTB
¥ OTJeJbHBIX XUMUUECKUX DJIEMEHTOB IPU ITOJYUECHUU
pecypcoB u mepepaboTKe OTXOIOB B 9KOCHUCTEMAaX, TOT-
a Kak B 0OoJiee IJINTEJbHOI TEPCIEKTHUBE OOHAPYKU-
BAeTCs, UTO STU IIPOIECCHI 3aMKHYTHI He IIOJIHOCTHIO,
MOCKOJIbKY OHU U AETOHUPYIOTCS B reocepax 3emuiu,
W BBIHOCATCS B APYTrue OMOTeoIleHO3bl BeTpaMu, JIUB-
HaMu u T. 1. OTHaAKO 3T MaJible KPYTOBOPOTHI BEIIIECTB
(Ha ypoBHE OMOTEOIeH03a) ABISIIOTCA COCTABIAIOIITUMU
6OJBIITUX KPYTOBOPOTOB BEIIIECTB B AKOCHCTEMAaX 0oJjee
BBICOKOT'O YPOBHS, UJIN OMOT€OXUMUYECKUX ITUKJOB.

B kpyroBopore BellecTB 1 SHEPrHUW B OmoOreolie-
HO3aX BEAYIINYIO POJIb UTPAIOT JKWBLIE OPTaHU3MEI,
TMOCKOJIBKY ONHUW 13 HUX (IPOAYIIEHTHI) YJIABIWBAIOT
suepruio CoJHIA U (PUKCHUDPYIOT YTJIEPOXI, a TaKiKe
as3oT, cepy u (pocdop B BuAe OpPraHUUECKUX COednHe-
HUH, a 1pyrue, Hao00pPOT, UCTIOIL3YIOT UX (KOHCYMEH-
THI) ¥ TOCTEIIEHHO MUHEePaJIu3yIoT (PeayIeHThI).

B sKocucTeMax MOCTOAHHO OCYIIECTBJSIOTCA KPY-
TOBOPOTHI yTJIepofia, as3oTa, BOAOPOIA, KUCJIOPOAa,
cepnl, (pochopa m APYruxX XUMUUYECKHX BDIEMEHTOB,
a Tak:Ke KPYTrOBOPOTHI BEIIECTB, HAIIPUMED, BOJEI.

Kpyzoeopom yenepoda. Yraepon SABIAETCA OIHUM
W3 BaXKHEWITUX OMOTEHHBIX 5JE€MEHTOB, KOTOPHIN (hUK-
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cupyeTcsA PAcTEeHUAMHU B mpoliecce (DOTOCUHTE3a B BUE
OPraHMYECKUX COeIMHEHUM, NCHOJIb3yeMbIX KOHCYMEH-
TaMmii. B mpoiiecce AbIXaHMA OOJbINAS YACThL OPraHI-
YeCKUX COeIUHEHUH pAaCIelifgeTcsa ¢ o0pasoBaHUEM
YTJIEKUCJIOTO Tasa, a OpraHmyecKle OCTAaTKMU pasJjiara-
IOTCA M MHUHEPAJN3YIOTCS OPraHu3MaMU-pPeqyIeHTaMu.
B pesyinbTaTe 000uMX 3THX HPOIECCOB OOJbIIAS YACTH
YTJIEKHUCJIOTO Ta3a BO3BpaIlaeTcs o0paTHo B aTMmochepy.

YacTs yriaepoza B HAcCTOAIee BPeMA MEIIOHUPYET-
cAd B BUAe HEPAB3JOKUBIINXCA OPTaHMUYECKUX OCTAT-
KOB, (DOPMUPYIONINX ILJIOSOPOIHEINA CJI0I MOYBLI, a 3a-
TMACeHHBIA PACTEHUSAMHU, SKUBIMUMHU MUJJIUOHBLI JIET
Hazaj, o0pas3oBaJ 3aJeKM TAaKUX IT0JIE3HBIX MCKOIIa-
eMbIX, KaK KaMeHHBIH u OypbIi yrojb, He()Th, IPU-
POAHBIN Tas, Topd u Ap.

B BomHBIX 5KOCHUCTEMAX YIJIEKHCJIBIA r'a3 CBA3LI-
BaeTcs B BHUIe KapOOHAT- U T'HAPOKapOOHaT-aHNOHOB,
W MOKeT o0pasoBLIBATh HEPACTBOPUMBIN KapOoHAT
KaJbIlNA, KOTOPBLI BXOIUT B COCTAB CKeJEeTOB MHO-
TUX TPOCTEUININX KUBOTHBIX U KUIIEUHOIOJIOCTHBIX.
CkeJleTsl OTMEPIIUX KUBOTHBIX 00Pa3yIOT OCAJOUHBIE
opoabI (MeJI, M3BECTHAKM) U HAMOJT0 MCKJIIOYAIOTCS
U3 KPYroBOpoTa, OAHAKO B IIpoIlecce ropoobpasoBa-
HUS OHU BBIHOCATCS Ha IIOBEPXHOCTD, 1, Pa3pyllasch
moj, AeficTBUeM OMOTHMUECKUX (paKTOPOB M B pPe3yJabTa-
Te DeATEJIbHOCTH JKUBBLIX OPraHU3MOB, BHOBBL BOBJIE-
KaloTcs B HETO.

XozalicTBeHHAsA IeATeJbHOCTh UeJOBeKa B 3HAUU-
TEJbHON CTeleHW BJIUSET Ha KPYTroBOPOT YTJeponaa
B OMoOTeoIeHO3aX, B OCHOBHOM BCJIEIICTBUE WCIIOJIb-
30BaHUS HEBO30OHOBJIAEMBIX SHEPTreTUUYECKUX Pecyp-
CcOB — He(TH U rasa.

Kpyzoeopom as3oma. Kak u yraepoxm, asor aB-
Jsiercsi OWOTeHHBIM 5JEeMEHTOM, KOTOPBIA BXOIUT
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Buonorunuyecknin Kpyrosopor @ 506 @ 508

B cocTaB OeJIKOB, HYKJEeWHOBBIX Kuciaor, ATD, xu-
THHA, PsAga BUTaAMUHOB U Ap. B armocdepe aszor Ha-
XOOUTCA B MOJEeKyasspHoil opme (79 % armocdepsl),
OOHAKO OH XMMMNYECKHN MHEPTEH N HEe MOMXEeT 6I>ITI) ycC-
BOEH HEIIOCPEJCTBEHHO paCTeHUSMU. BoJbIllas 4acThb
asora (PUKCHUPYETCS CBOOOTHOMKUBYIUMU U CHUMOMO-
TUYECKUMU a30TPUKCUPYIOIUMU OaKTepuaAMu (B TOM
yucie IUAaHOOAKTEePUAMU), NOPeodOpPasyIoONIMMU ero
B HUTpaThl. HeKoTopas uacTh a3oTa IOCTYIIaeT U3 aT-
mocdepsl B Buae okcuaa azora (IV), obpasymolmerocs
BO BpeEMsI I'DO3HI.

HurparTsl IOTJIOM[AIOTCA PACTeHUSAMN U BKJIIO-
YaloTCA UMK B COCTAB OPraHMYECKUX COeIUHEHUI.
Benku pacreHmii ciryXaT OCHOBOM Aa30THOTO IIWTa-
HUS KUBOTHBIX, OJHAKO a30THCTBbIE COEIUHEHUS II0-
CTOSTHHO BBIIEJISIETCS IIOCJAENHHME B IIPOIECCE KU3-
HeIesTeJIbHOCTH, a TAaKyKe B IIPOIecCe PAa3JIOoKeHUs
PacTUTEJIbHBIX MW MXHWBOTHBIX OCTAaTKOB 6aKTepI/IﬂMI/I
u rpubamu. OOpasyromuiica aMMHUaKk YaCcTUYHO WC-
IMOJIb3YeTCsI PeaylleHTaMM Ha MOCTPOeHHe COOCTBEH-
HOTO TeJja, Apyras Jke ero 4acThb ImpeobpasyeTcs HU-
TPUGUIUPYIOIMUMY OaAKTEPUAMU B HUTPATHI, BHOBb
WCIIOJIb3yeMble PACTEeHUAMHU WJIU AeHUTPUPUIINPYIO-
MU 0aKTepPUsIMHU, BO3BPAIIAIOI[MMHU €ro B aTMOC-
(depy. Hacts azora, KaKk W yriepoja, Ha IJIATEIbHOE
BpeMs HCKJIOUaeTcsa m3 obopoTa, ocegas B TIYOOKO-
BOOHBIX OTJIOKEHUNAX.

KpyrosopoTr asora mperepiiesl sHAUNUTEJbHBIE W3-
MEHEHHUS B CBS3U C MCIOJb30BAHNEM UeJIOBEKOM a30T-
HBIX YIOOPEeHUH, a TaKyKe APYIUX as0THUCTBIX COEII-
HEeHUul B Pa3JINYHBIX OTpPacCJHAX IIPOMBIIIIJIEHHOCTH,
BCJIEJICTBHE Uero 3HAUHWTEJbHBIE KOJMUYEeCTBa as3oTa
IOIIaJal0T He TOJHKO HAa II0Jid, HO U B BO3AYX, B BOMI-
HbBIe 9KOCHCTEMBI.
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EEI JKocucrembl n npucyuie um 3aKOHOMepHoOCTN

Kpyzosopom cepor. Cepa Kak OMOTEHHBINA 9JI€MEHT
BXOAUT B COCTAB HEKOTOPBIX AMUHOKMCJIOT M IIEJIO-
ro pAfa APYrUX BaKHEUIINX OPTaHWUYECKUX COemu-
HeHuii. BoibIitasg yacTh cephl JEIIOHMPOBAHA B IIOYBE
W MOPCKHUX OCAJOUYHBIX MOpPOAax B BUMAE CYJb(MUIOB
u cyabdaToB. MUKPOOPTaHU3MEI IIEPEBOAAT CYJIb(U-
OBl B JTOCTYIHYIO IS pacTeHuii GopMy — CyJIb(aTshl.
OcTaTKu pacTeHUIl M KHUBOTHBIX IIepepadaThIBAIOTCS
penyieHTaMu 1 00ecIeuymBalOT BO3BpPAT CEPBHI B KpY-
TOBOPOT.

Ha coBpemenHOM sTame BBIOPOC COeTUHEHUI CEPHI
CYIIIECTBEHHO BO3POC B Pe3yJbTaTe XO3SIHCTBEHHON
IesTeJILHOCTU YesioBeKa (CoKUraHme KaMeHHOTO YIJIA
W Tada Ha TEeIJIOBBIX JJIEKTPOCTAHIIUSAX, BBIXJIOIIHBIE
raspl aBTOMOOMJIEH), UTO IIPUBOAUT K OOPa30BaAHUIO
CEepHOM KHUCJIOTHI U KUCJOTHBIM MOMKIAM, BBIZBIBAIO-
UM rubesib pacTUTEIBHOCTH.

Kpyzosopom ¢pocgpopa. Pochop cocpemoToUeH B OT-
JIOYKEHUAX, 00Pa30BaBIINXCA B IIPOIILJILIE I'€0JIOTHUE-
CKUe DIIOXH, IIOCKOJbKY MHoOrme ¢ochaTsl HEpPACTBO-
pumbl. IlocTemenuo (ocdop Bce Ke BBEIMBIBAETCS U3
HUX W IIOIaJlaeT B 9KOCHUCTEMBI. PacTeHUA MCIIOJIB3Y-
IOT TOJBKO YacTh 5TOTO (pochopa, Torma Kax 00JIbIIAS
€r0 YacThb YHOCUTCA B BOJOEMBLI W BHOBHb OTKJIAMIbI-
BaeTcA B BUE OCAJOUYHBIX IIOPOJI.

HeATerbHOCTh UeJIOBEKA BHECJA CYIIEeCTBEHHBIE
KOPPEKTUBBI B KPYTOBOPOT 3TOTO XMMHUYECKOTO 3Je-
MEHTa B CBSA3U C J00OBIUEll MOPEIPOAYKTOB M HCIIOJb-
30BaHHEM OTPOMHOTO KoJjmuecTBa (POCHOPHBIX YIO-
OpeHUil, B3HAUUTEJIbHAA UYaCTh KOTOPBIX €:KeroaHo
CMBIBAETCA C TIOJIEH.

HepanuonanbHasa 3sKcIIyaTanusd NTPUPOAHBIX 3a-
nacoB (¢ocdopa Bemer, HampuMep, U K reorpaduye-
CKUM u3MeHeHuAM. Tak, MajJeHbKOe OCTPOBHOE
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Buonorunuyecknin Kpyrosopor @ 506 @ 508

rocymapctBo Haypy B 1oro-zamaguoit uyactu Twuxoro
OKeaHa, CYIIEeCTBYIOIllee B OCHOBHOM 3a CUET J0OLIYU
¢dochopuTOB, BCKOpE MCUE3HET C JHIa SeMJHu, IIO-
CKOJIBKY 3allachl 9TUX IIOJIE3HBIX MCKOIIaeMbIX, HaKa-
MJIMBAaBIINXCA B TeUEHUE COTEH THICAY JieT Ojaromapsa
SKCKPEMEeHTAM IIePEJIETHBIX IITHUIl, TOUTU MCTOIEHBI.
Kpyzoseopom 600vt (2udposozuueckuit yuxn). Co-
BOKYIHBIE 3aMachl BOABLI HA IIJIAHETE COCTABJISIOT OKO-
g0 1,5 Mupx M°, mpuueM GOJIBINAS X YACTh HAXOMHUT-
ca B BomoeMax (0co0eHHO COJIEHBIX), TOTJa Kak
aTMoc(epa mocTaTouHO OemHa
ero. Boma wmcmapsiercss m BO3- 3ANOMHM
OYIIHBIMYA TeUYeHUAMH Iepe- buoeeoxumuyeckum yuk-
HOCHTCS HAa 3HAUUTEJNbHBIe  J1OM HasbiBaioT 6onbLioi
KPYroBopoT BelecTB Ha
paccroaHus. Ha moBepXHOCTB e B K-
Cymn BOJa BbIIAZAE€T B BHUE pblil ABNAETCA COBOKYIM-
OCagKOB, IIpX 9TOM OHa HC- HOCTbIO MaJlblX KPyroBo-
IOJIL3YEeTCA HEe TOJbKO )KUBBI- R R e
MH CYIIEeCTBAMHU, HO U CIIOCOD- iZEO:eC;:SZﬂ::;;b QZ
CTBYEeT pAa3pyIIeHUI0 TOPHBIX LECTB Yepes KMBbie op-
II0poJ, nOeJjiaeT HUX IIPUI'OAHBI- raHu3Mmbl 1 cpegy ux obu-
MU [OJiAd  JKUBHUW pacTeHuu TaHuA.
WM MUKPOOPTaHM3MOB, Pa3MBI-
BaeT BePXHUU MOYBEHHBIN CJ0I 1 BO3BpAIlaeTcs BMe-
CTe C PACTBOPEHHBIMU B HEWl XMMUYECKUMU COETMHE-
HUSMU YU B3BEINIEHHBIMU OPTaHWUYECKUMU YaCTUIAMU
B BOZoeMbI. 'maposornyecKuii ITUKJ 3aHNMAaeT OKO0JI0
1 roma. KpyroBopor BoAbI MEXKIY OKEAHOM U CYIIIEeH
ABJIAETCA BaKHEUIIINM 3BEHOM B IOAAEPIKAHUU KU3-
HU Ha 3eMJie, TOCKOJIbKY He TOJbKO obeclieunBaer Imo-
TpeOHOCTh OPTAaHM3MOB B BOJe, HO U IIPUBHOCUT B BO-
IHBIe YKOCHCTEeMBLI MUHEPAJbHBIE W OpPraHuuYecKue
BeIllecTBa, 3aXBaTbIBaeMble Ha CyIlle B IIpollecce pas-
pyiieHUusa auTtocdepsl.
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EEI JKocucrembl n npucyuie um 3aKOHOMepHoOCTN

B macTodmiee BpeMsa 4eJOBEK BBHICTYIIAET MOITHBIM
reoJIOTUYEeCKUM (PAKTOPOM, MCHIOJIB3VIOIIUM B CBOeH
IeATeIbHOCTH IOUTH BCE JIEMEHTHI, Take Te, KOTOPhIe
HeO6XO,ZII/IMBI JUIIb OJA TeXHOTEeHHOU AeATeJIbHOCTHU
(ypau, nayToOHUI 1 ApP.). ITO CIIOCOOCTBYET TOMY, UTO
IPUPOIHBIEe KPYTOBOPOTHI BEIITECTB TPAHC(HOPMUPYIOT-
cAd B IIPUPOJHO-aHTPOIIOTEHHBIE, TAK KaK YeJIOBEK He
TOJBKO M3LIMaeT M3 000pOTa OIpelesieHHbIe dJIeMeH-
ThI, HO I YCKOPAET MCI0JIb30BaHNE HEKOTOPBIX U3 HUX.

OcCHOBHbIe 3Konornyeckme np06neMb|
COBPEeMEeHHOCTN N NYTU UX pewieHna

HeraTtuBublie mocyencTBUA XO3ANCTBEHHOU [esd-
TEJIbHOCTH YeJOBeKa IJIUTEJIbHOEe BpeMs HUBEJINPO-
BaJInch Ojsiaromapsa OydepHBIM cBoiicTBaM Omocdepsl,
OMHAKO BCe BO3pacTarolllasd aHTPOIOTeHHAas Harpys-
Ka mpuBejla K BO3HUKHOBEHUIO CJIEAYIOIIUX JKOJO-
2uveckux npobJjem: M3MeHeHHe cocTaBa aTMoc(epshl
u KauMaTa (IapHUKOBBIT 2(@deKT, rirobasbHOe IIoTe-
IJIeHne, HapyllleHrue O030HOBOTO KpaHa, CMOT U Ip.)
VHTEHCUBHBIA POCT HAPOJIOHACEJEeHMUsd, 3arpsa3HeHue
TIPUPOAHBIX BOJ, CBEJeHNE JIeCOB, UCTOIEeHNEe, SPO3USI
U 3arpA3HeHNe IIOYB, UCTOIIeHNEe SHEePreTUUeCKuX pe-
CYPCOB, COKpallleHre OMOJIOTMUECKOTro pasHoobpasus
u Ip.

[ pelreHusa sTUX IPoOeM OBLI CO3IAaH P Me-
OYyHApOOHbLX OP2AHU3AUUL TIO 3aIUTEe OKPYIKAIOIIEH
OPHUPOTHON cpeabl: MeXIyHapOSHBIN COIO3 II0 OXPaHe
npupoabl u mpupoxuoii cpenbl (MCOII), BecemupHbIi
doun oxpaubl aukoit mpuponkl (WWF), Pumckuii
KI1y0, Mexkaymaponmusiii sxkosgoruueckuit cyn (M3C),
TPUHIINC. CaMbIMM B3HAUNMBIMI 5KOJOTMYECKUMIU
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OCHOBHbIe Npo6sieMbl SKonornum @ 506 @ 508

rkoudepernuamu craan: Koupepeunusa OOH mo oxpy-
skaromeit cpexme (Crokromsm, 1972), Ha KOTOpO# OBI-
na npuuara IIporpammer OOH mo oxpy:karoreit cpe-
ne u passutuio (FOHEII), u Koudepeunnua OOH mo
OKpysKatomieit cpeme u passutuio (Puo-me-iKameiipo,
1992), npunasmaa [Heknapamnus PO mo okpy:karo-
el cpefe M pasBUTHIO, PaMounyoo KoHBeHIUIO «00
u3MeHeHun KJauMmara», KoumBeHnuio «0O Omosiormue-
cKkoM pasHooOpasum» u IIporpammy meiictBuit OOH
«IloBecTtra mgua Ha XXI Bek». He MeHee BaKHBIMU
op11u Moupeanbckasa Berpeua (Moupeans, 1987; moxn-
nucad MoHpeaJIbCKUI IIPOTOKOJ 00 OrpaHNUYEHNN BbI-
6pocoB Gpeora B aTmochepy), ObIIeeBpoIeiicKkas KOH-
depeHIIA MUHHCTPOB OKpy:kamoIeii cpenbl (Codus,
1995), Koudepenrnua Croporn Pamounoii KouseHmnun
OOH mo umsmenenwuio kaumara (Kumoro, 1997; moxmu-
can KmoTckuii mpoTOKOJ 00 OTpaHUYEHUU TEILJIOBBIX
BBIOPOCOB B aTMochepy) nu MexayHapOIHBIN KOHTPECC
mo ycroitumBomy passutuio (MoxammecOypr, 2002).

B Poccuiickoii Pemepaiiuu Qs pellleHnsa II100ab-
HBIX 9KOJIOTHMYECKUX IIPo0JeM OBbLIU TPUHATHI KoH-
nennusa mnepexoma P® K ycTodumBOMY Pas3BUTHUIO,
TocymapcTBeHHass cTpaTerus yCTOMUYMBOIO PA3BUTHUS
P®, 9xoaormueckas goxTpuHa PP, DemepanbHBIiH
3axoH «00 oxpaHe OKPYKaIOIlell cpeabl» 1M AP. 3aKO-
HOOATeJbHbIE AKThI.

OCHOBHBIMI/I IIYTAMM DPeIIeHUd SKOJIOINYEeCKUX
IpPo0JIeM SIBJISIOTCS PEeryJINPOBaHIe POXKIA€MOCTH, HC-
IM0JIb30BAHME 9KOJOTMUECKH YHCTBIX BEIleCTB 1 0e30T-
XOOHBIX TEXHOJIOI‘I/Iﬁ, COBEPIIIEHCTBOBAHME OYMCTHBIX
COODYKEeHUI, IMOBBIIIeHNEe NPOAYKTUBHOCTH CEILCKO-
XO3ANCTBEHHBIX KYJIbTYP, PallMOHAJN3ANUA II0TPEO-
JIeHUsI, COXPaHeHle IIPUPOSHBLIX COODIIeCTB M BOCCTA-
HOBJIEHHE [0 YPOBHS €CTECTBEHHOIN IIPOAYKTHUBHOCTH

503

25



EEI JKocucrembl n npucyuie um 3aKOHOMepHoOCTN

pAla AerpagupoBaBIINX 3YKOCHUCTEM, CO3MaHMWE Om1Oo-
cepHBIX 3aI0BEIHUKOB.

B cBasu ¢ TeMm, uTO BRIMUpAaHIE OSHOTO BHUIAa pac-
TeHUH BJiedeT 3a co00i rubesib 10—12 BuULOB KUBOT-
HBIX, a DTO YJKe IPeICTaBJIAeT Yyrpo3y Kak OJd CY-
IITeCTBOBAHUSA OTHAEJNbHBLIX OMOTEOIeHO30B, TaK M IJIs
raobanbHON skKocucTeMbl B 1esiom, MCOII ocHoBan
«Kpacuywo kHUTY (arxToB». KpacHas xkHuza — »3TO
opUIIMATBLHBIN MTOKYMEHT, COIEpPsKallluii PeryJsapHO
00HOBJIsIEMbI€ MTaHHBIE O COCTOSHUU U PACIIPOCTpaHe-
HUU PeIKUX U HAXOOAINXCS IO YIPO30H MCUe3HOBe-
HUS BUIOB PEIKNX pacTeHHuii, KMBOTHBIX 1 TI'pubOB.
B P® cymectsyioT Kak (penepanbuas KpacHas KHura,
TaK ¥ pPernoHaJIbHELIE.

HawubGomee sdpdeKTUBHON Mepoll OXpaHbI PEIKUX
BUJOB SBJAETCA COXPaHeHWe UX MeCcTOOOMTaHu’ii,
KOTOpOe MTOCTHUTAeTcs opraHusamnmeil ceTu 0cobO OX-
paHsgeMbIX 3aIllOBEIHBLIX TEPPUTOPUIi, K KOTOPLIM OT-
HOCSATCS T'OCYAAapCTBEHHbBIE ITPUPOAHLIE 3alIOBEIHUKH,
HaIlMoOHAJbHBIE IMapKM, IPUPOAHLIE IIApKI, Tocymap-
CTBEHHBIE IIPUPOAHBIC 3aKa3HUKM, MaMATHUKN IIPHU-
POIBI, MeHAPOJIOTUYECKUE TTapKU, O0TaHNUeCKIe Caabl

u ap.

MpaBuna noBegeHNA B npupoaHoli cpepe

YuursiBaa peasnn CErogHAIIIHEro MJHA, IIPW Ha-
XOYKIEeHUN HA TPUPOJEe CJIeNyeT cTapaTbcAd He HAHO-
cuTh eire OoJIbIIETO Bpena sKocucremam. [lyia aToro
BO BpeMdA OBUXEHHUA HEe CTOUT Che3XKATh M CXOOUTH
C yiKe TIPOJIOKEHHBIX MAapIIIPyTOB, UTOOBI HE yTpaMOo-
BBIBATh mOouBYy. Heab3sa ioMaTh M CPBIBATH OeCIeIbHO
pacTeHUA, cOOMPATh UX CeMeHa U ILJIOAbI, TAaK KaK 9TO
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MpaBuna noBefgeHnA B NpupoaHoON cpefe @ 506 e 508

MOYKeT HapYIIUTh MPOIECC BOCITPOM3BOACTBA PACTH-
TeJIbHBIX c000IecTB. Pa3BeieHie KOCTPOB Ha IPUPOIE
TaKiKe BOBMOYKHO TOJHLKO Ha CIIEeInaJbHO 000pY/I0BaH-
HBIX TJIOMIAAKAX BO m30erKaHUe MOKapoB, KOTOPHIE
MOTYT BO3BHHKHYTBL Jake OT OPOIIEeHHON CIMUYKU KON
OKypKa. JIOBJIS 1 yMepIIBIeHNE HACEKOMBIX U [PYTUX
JKHUBOTHBIX IIO IIPUYMHE NX KPAaCOThI UJIN N3 CIIOPTHUB-
HOTO WHTepeca ABJAIOTCA HEJOTMYCTUMBIMU, MO0 TaK-
JKe MOTYT He TOJBKO BIUATH Ha UNCJIEHHOCTH MOTYJIA-
Ui, HO U OKA3bIBATh BJIUSHNE Ha I[eJIOCTHOCTD Iemeit
nuTtanua U TpoduuecKkux cereii 6moreorienoszon. Cie-
IyeT IOMHUTL U O TOM, UTO Jaske IIpu repdapu3amuu
pacTenunii u coope KUBOTHBIX IJIS KOJJIEKIIUA YUNTHI-
BaeTCs CTelleHb PeJKOCTH 9THX OPraHusMoB. B mpu-
POIHOM cpefie HeNTb3A TaKiKe OCTABJIATH MYCODP, MBITh
MAIIIMHBI 1 CJIMBATh MalllMHHOE MAacCJIO U Iroprydee, TakK
KaK 9TO TaKiMe HaHOCUT IIyCTh HeE MI‘HOBGHHBIfI, HO
BpEI 9KOCUCTEMAM.

TosnbKO pallMOHATBHOE MPUPOIOINOJHL30BAHUE MO-
JKeT 00ecIeunTh COXPAHHOCTH MPUPOTHOM CPeanl erne
Ha JOJTHE TOMBI.
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JKCIMPECC-KOHTPOIJ1b

OTHOIIeHUsT KUIMeYHBIX CUMOMOHTOB U JKBAUHBIX
SKUBOTHBIX ABJIAIOTCA IIPUMEPOM

1) xoomepanumn

2) mapasuTuama

3) KoOMMeHcaJIu3Ma

4) myTyanausma

Kakoil ¢axTop ompenenseT BpeMs OTJeTa U IPU-
Jera OTHUIL?

1) ymMeHbIIIeHUE KOJNUYECTBA TUIIN

2) usMeHeHUE MPOAOIKUTEIHHOCTA CBETOBOTO THA
3) ucTpebiieHNe YACTU CTAU XUIITHUKAMU

4) cHU:KeHMe CpegHEeCcyTOUHON TeMIepaTyphl BO3ayXa

BropeIiMu 1Mo 3HAUEHMIO IIPOAYIIEHTAMU IocJe (ho-
TOABTOTPO(OB HA ILIaHeTe ABJIAIOTCSA

1) sesieHnle pacTeHUs

2) cuHeseeHbIe BOJOPOCIN

3) campoTpoduI

4) XeMOCUHTe3UpYyIoIliue 0aKTepun

B sxocucTremMax OTCYTCTBYET

1) IOTOK 5HEPruuU Yepes dKOCUCTEMY

2) ObuorenHas MUTpaIuA yriaepoma

3) morJonieHe MUHEPAJIbHBIX COJIell aBTOTpOodhamMu

4) ncmoab30BaHNEe SHEPTUU TeTepoTpodaMu s
CUHTE3a OPTaHMYECKUX BEIleCTB

Kaxoil XKUBOTHBLIII OPraHU3M OTHOCUTCA K pPemy-
meHTam?

1) mo:xmeBoil UepPBb

2) Ky3HEUUK

3) GOJILIIION TIPYIOBUK

4) JaHIeTHUK
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JKCnpecc-KOHTPOJIb

6.

Kaxoit Tpoduueckuii ypoBeHb 3aHHMAIOT B OMO-
reoreHos3e caMIlbl MaJIAPUiiHOr0 Komapa?

1) mpoayIeHTsI

2) KOHCYMEHTHI 1-T0 mopAgKa

3) KOHCYMEHTHI 2-T0 IOPALKa

4) penyIeHThl

K xakomy KOMIOOHEHTY Ouocepbl OTHOCUTCA Uep-
HO3eM?

1) *KuBOMY BeIIECTBY

2) OMOTEeHHOMY BEIIeCTBY

3) GMOKOCHOMY BeIIECTBY

4) KOCHOMY BeII[eCTBY

YKaxkuTe O0COOEHHOCTH cpenbl OOUTaHUSA aspo-
6uoHTOB? BhniGepuTe Tpu BEpPHBIX OTBETA U3 IIIe-
ctu. OBemuTe BhIOpaHHBIE IUQMPI

1) moCTYyOHOCTDH MHUIITK

2) Hu3Kas MJIOTHOCThH

3) oTCyTCTBUE TeMIIepaTypPHBIX IeperagoB

4) 3HauNTeJIbHOE Pa3Hoo0pasre YCIOBUM

5) BLICOKAsI MHTEHCUBHOCTH OCBEIIleHUS

6) HMB3KOe coaepikaHue KIUICJI0POoaa

Kakune mpusHaky OTJIHUYAIOT ArposKOCHCTEMY OT

ecTeCTBEHHOTO OwuoreorneHosa? Breibepute Tpu

BEePHBIX oTBeTa u3 InecTu. OBenuTe BLIOPAHHBIE

sz oo

1) maJioe BumoBOE pasHOoOOpasue

2) He3aBEePIIEeHHOCTL KPYTOBOPOTA BEII[ECTB

3) peskoe mpeobJamanre OTAENIbHBIX BUIOB

4) cmabasi CIIOCOOHOCTH K CaMOPEryJIAuu

5) IIepeBepHYTOCTb MUPAMUL SHEPTUHU

6) oTcyTcTBrE OMOTHUYECKMX CBSI3€l MeXXIy opra-
HU3MAMU Pa3JIMYHBIX BULOB
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SKCMPECC-TTOMOLWHWK

3Konornuyeckue ¢pakTopbl

lpynna OnpepeneHne Mpumepnbl
dakTopos
Aburotnye- | MaKTopbl HEXNBOM CBeT, BNaXKHOCTb, Temrie-
cKue npupoabl patypa.Coctas BOgHON,
BO34YLUHOWN M MOYBEH-
HOW cpefpbl
bnotnue- | MakTopbl KMBOW B3anmooTHoweHuA
cKne npupoApbl Mexzay ocobamm
B NONynAunmn, mexagy
nonynAunAMM
AHTpono- | Bca pasHoob6pasHaAa Bbipy6ka necos,
reHHble [eATeNbHOCTb YenioBe- | ocyleHue 60n0T

Ka, KOTOpaA npnBoanT
K M3MEHEHWIO NpnpoAabl

Cxema uenei NUTaHNA B Bogoeme

Lenn nutaHuna

HaceKOMOSAAHbIe
nTULbI
XMLHblE KosoLLKa

BOZHbIE XXYKN CTpeKo3bl T
\ NUABKM
AadHMK JINYNHKN T

/ BOAHblE
YAUTKN
BO/IHble
pecHuyHble TPaBOAAHbIE XyKN
nHbYy30pUM rymyc

HUTYaTble
3eneHble BOAOPOCAU BOfHble

MKIyTVIKOBblE W MOKPbITOCEMEHHbIE

ConHeyHasa aHeprua

508




3KCI1peCC-n0MOI.IIHIIIK

Cxema Lienei NnMTaHNA B gy6paBe

Lenv nutaHums

BOJIK cokon
nmcnya

X ropHocTam

YepHbIN cMHMUA T

Aapo3a N

3emnepoiika

KOMbITHbIE T

nayk

6enka
nArywKa T

6abouka
ryceHvua KYK-CBEPIUIbLUMK
— Cn3eHb T
uepBb
npeBecnHa
NINCTbA

nnoabl n cemeHa
LiBETKOBbIE pacTeHNA

KpyrosoporT BewecTs v 3Heprumn B 6uocpepe

SHepruA ConHua OpraHuyeckme
BelecTsa MnBoTHbIE
\ 4
OpraHunyeckue
PacteHus BellecTBa
\4

OpraHunyeckne bakTepuu,
BellecTBa rpuGbl

HeopraqueCKme BeulecTea
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JKcnpecc-nNoOMOLHNK

CpaBHvrreanaﬂ XapaKTepucTtnka 6v|oreoqe|-|03a
n arpolyeHo3a

BbuoreoueHos

ArpoueHos

YcTonumBas npupoaHas 3Ko-
CUCTEMA, COCTOALLAnA 13 CBOE-
ro KOMMneKca BMaoB

NcKyccTBEHHO CO38aHHbIN
yesioBeKom broreoLeHo3

1. TornowarT CONMHEYHYI SHEPTUIO (OTKPbITbIe CUCTEMBI).
2. CoCTOAT N3 NPOAYLIEHTOB, KOHCYMEHTOB 1 PeAyLEHTOB, BHY-
TPV HYX CYLECTBYIOT Lilenu NUTaHUA 1 AeNCTBYeT NPaBuio

SKONOrMYeCcKon nmpammngbl.

3. BHYTpW HUX AeicTBYIOT BCe daKTopbl 3BOMOLUY (Hacnes-
CTBEHHasA N3MEHUMBOCTb, 6bopbba 3a CyLlecTBOBaHMe, ecTe-

CTBEHHbIN 0T6OP)

CNOXUBLINIACA €CTECTBEHHBIM
06pa3om B1AOBOI COCTaB
OPraHU3MOB; YNCIIEHHOCTb
Pa3fIMUHbIX BUOOB cHbanaHcm-
poBaHa

NckyccTBeHHO nogo-
6paHHbIN Habop cenbcKo-
XO3AINCTBEHHbIX KyNbTYp;
npeobnagaeT YUNCNEHHOCTb
OOHOrO-ABYX BNLOB

Pa3Ho06pa3HbIN BUAOBO CO-
CTaB, NULLEBbIE LIENM AJIHHbIE

Bupgosow cocTaB CKyAHbIN,
NULLEBbIE LLEMY KOPOTKME

YcTonumeaa cuctema

Cuctema HeycTourBa, 6e3
MOMOLLY YeOBEKa He CYLLeCT-
ByeT

OpFaHVILIeCKVIe BellecTBa
OCTaKTCA BHYTPU CUCTEMbI

OpraHquCKme BewecTBa
yoanAwTCcA U3 CUCTEMbI Yeno-
BEKOM

AKTVBHO [ielicTBYIOT GpaKTopbl
3BOJIIOLUN

[Henctere GakTOpOB 3BONIO-
LUmn ocnabneHo YenoBekom
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3KCI1peCC-n0MOI.IIHIIIK

Feorpadunueckne o6onoukn 3emnu

leocdepbl 3emnn

e AN

Atmocdepa

(BbicoTa 100 Km) Jvtochepa

Crpatocdepa || Tponocdepa
(BblCOTa (BbICOTa
0o 15 Km) 50 Km)

OcapouHble || ba3anbToBbIN
nopopgbl cnom

I \/ T

mopocdepa
(rny6uHa:
MaKkcumanbHasa — 11 Km;
MWHUMAaNbHasg — 3,5 KM)

Y
brnocdepa —
obonoyka 3emnu, HaceneHHas
YKMBbIMW OpraHn3mMamm




OTBETDI

Bbuonorusa Kak Hayka. MeToabl Hay4yHOro
nosHaHuA. Knetka Kak 6monornyeckas cucrema

Ne sapaHusa 2 6 |7 |8 10
OTtBer 4 1 4 1 3 4 3
PasmHoOXeHue n pa3BuTne opraHn3ma.
leHeTuKa

Ne sapgaHma | 1 2 4 5 7 8
OTtBer 3 1 1

Cuctema n MHOroo6pasue opraHN4YecKoro mmpa

N2 sapgaHma 2 4 |5 8 9 10
OTtBet 301 1 124 | 34152
Opl'aHI/IBM yenoBeKa n ero sgopoBbe

Ne sapgaHua | 1 2 7 8 9
OTtBet 1 2 1 136 | 345
DBONOLNA XXNBON NPUPOADI

N2 sapaHmA 2 3 4 5 6 7 8
OTBer 4 2 1 1 145 | 235

JKoCMCTeMbI N npucywjmie nMm 3aKOHOMepPHOCTIN

N2 sapaHma

4

5

7

8

9

OTBet

4

1

245

246

512




BALU HAAEXXHbIH NMOMOLYHUK
Nnpy NoAroToBke K Er3;
B npouecce 06y4eHus;
NpY NOBTOPEHUH U3Y4EHHOrO MaTepuana.

CMPABOYHUK NOAINOTOBJIEH B NMOJIHOM
COOTBETCTBUU C TPEGOBAHUSIMU LLUKO/IbHOM
NPOrPAMMbI MO BUONOTMU U COAEPHMT:

NOAPOBHbLIA TEOPETWYECKWA MATEPUAN (NPABWNA, OMPEAENEHUS, ®OPMYALI);
3HCNPECC-KOHTPONB (3ALAHHA B ®OPME El3);
JKCNPECC-NOMOLLHUK (CNPABOYHASl UHOOPMALIMA B BUAE CXEM W TABJIALL).

B CEPUU BbIXOAAT CMTIPABO4YHUKH MNO:
' PYCCKOMY A3bIKY
.‘% ¢duanxe
F@' maremaruke
B ycropum
ﬂ: aHrNUACKOMY A3bIKY
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