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MPEANCNOBWE

OfHoW 13 cepbe3HbIX 3afay 4enoBeyecTBa ABNSETCA COXpaHeHWe pa3Hoobpas-
HbIX 61ONOrMYecknx opM NpUpoAabl, 0becrneyeHne 3KOIOMMUYECKON CTabnnbHOCTH,
CMArYeHWe HeraTuBHbIX NOCMEACTBUIA rN06asIbHOro U3MeHeHUs knumara. Heobxo-
AVMO Mpefynpexaarb pacnpocTpaHeHWe onacHbIX 418 340P0BbA YeNoBeKa ansiep-
TMYECKMX, NHPEKLNOHHBIX M ANUAEMUNONOrMYECKX 60/e3Hel, MOLEPHU3NMPOBaTb U
pa3BMBaTb Ce/IbCKOe XO3ACTBO, PaCLUMPATL MPOU3BOACTBO 3KOMOMMUYECKN YUCTbIX
MPOAYKTOB, YNyyllaTb Me/MopaTUBHOE COCTOSIHME OPOLLAaEMbIX 3eMeflb, BHeLPATb
COBPEMEHHbIe TEXHOMOMMU 151 3KOHOMUUN BOAHBIX M LpYTUX pecypcoB. HyXHO Bbl-
BOAMUTbL HOBble COPTa Ce/IbCKOXO3ANCTBEHHbIX PACTEHUI, YCTONUMBBIX K 6OMIE3HAM 1
BPeAuTENAM, a TaKkXKe NopPofbl XXUBOTHBIX C BbICOKOW NPOLYKTUBHOCTLIO.

3T 3aa4n N0XaTCs Ha Naeyy MONOAEXM, KOTOPble yHaTCs CerofHs B CPeAHMX
LUIKOMax, a B 6yayLiem CTaHyT 3aMeyaTe/ibHbIMK CreyuamcTaMmm.

Buonorua aBnseTca TeOPETUYECKON OCHOBOM, TaKMX HampaB/ieHWI, Kak Meau-
LMHa, Cenekuus, oxpaHa Npupoabl 1 pauMoHasbHOE WMCNO/b30BaHWe NPUPOAHBIX
borarcTB. bepexxHoe OTHOLLEHMEe K MPUPOAe M K ee COCTaBALWMUM, K OKPYXato-
LLeil cpefe, 0XpaHa v NPUYMHOXEHME NMPUPOLHbLIX 60raTcTs, U3yyeHre 3aKOHOMep-
HOCTel pacceneHns 1 3BOJIIOLMOHHOIO PasBUTUSA XUBbIX OPraHU3MOB Ha 3eMsie,
B3aVIMOOTHOLLEHNS OPraHNU3MOB C OKPY>KaloLlen Cpefour, u ¢ APYTUMK XXUBbIMU
opraHusmamu, ycTpaHeHue (hakTopoB, HeCyLUMX B cebe yrpo3y >XU3HW Ha Hallein
nnaHete, TpebyeT JO/MKHOI0 N3y4YeHUs 3aKOHOB M TEOPUA 6oNnorun. ATn 3HaHNUs
TakXe ABMAKTCSA COCTaBNAOLEN OCHOBOW 3KONOrMYECKOW KYNbTYpbl.

[aHHbI y4eOHUK COOTBETCTBYET KOMMOHEHTaM roCyapCTBeHHbIX 06pa3oBa-
Te/lbHbIX CTaHLapTOB cpefHero o6pas3oBaHusA. Marepuan yuyebHMKA packpbiBaeT
cofiep>aHme 610N0rMYecKnX 3HaHMn, He0OXOAMMbIX /15 MOHUMaHUSA CTPYKTYPHO-
(hYHKLMOHaNbHOW OpraHn3aLmm X1Boro Ha 61uoreoLeHoTUYeCKOM 1 GrocqepHOM
YPOBHAX. PaccmaTprBatOTCs B3aMMOOTHOLLEHUA OpPraHW3MOoB W Cpefbl 06UTaHus,
CTPYKTYypa, CBS3W, KPYroBOPOT BELLECTB U NMOTOK 3HEPTUM B IKOCUCTEMAX, 3aKOHO-
MepPHOCTM COCYLLLeCTBOBaHUA YeNOBeYeCTBa U NPUPOAbI.

BHMMaTeNbHOE M3yYeHue COAepXXaHUs W BbIMONHEHWE 3afaHuiA, LaHHbIX B
y4yebHMKe, CrnocobCcTBYeT (OPMMPOBaHMIO Ballero Hay4yHOro MUPOBO33PEHUS,
3KONOTMYECKOT 0 MbILWIEHNS, UH(OPMALMOHHON FPamMOTHOCTH.

Mbl Hageemcsl, YTO Bbl KaK CTPEMALMIACA K COBEPLUEHCTBY FpaXAaHWH
HesaBucumoro Y36ekucTaHa, r/lyb0KO OCBOMTE OCHOBbl HayKW, MO/yYeHHble
3HaHUA 1 KOMMETEHLMN B MpoLiecce caMmopeasnvsalum nomoryTt Bam npu Bblibope
npodgeccmmn B 6yayuieii CaMOCTOATENIbHOM YXU3HM.



MABA 1. 9KOJ/TIOIMMaA " >XM3Hb

N3yuns matepuman | rnaBbl, Bbl CyMeeTe:

> 0XapaKTepu30BaTb CUCTEMHYHO OpPraHU3aLuio >XMBOW MaTepun, OCHOBHbIE
CBOICTBA W 3HAYeHMe YPOBHEN OpraHu3aLumn >XWMBOW MaTepuu;

> 06BACHATL MepapxmMyecKyto OpraHm3auuio 6MONOrMYECKUX CUCTEM;

aHanM3npoBaTb W OLEHMBAaTb MHOro06pasHble 3ajayun 3KOMOMUK;

> CcpaBHUMBaTb MeXfy CO60i CTPYKTYPHble YPOBHW OpraHv3auumn XXu3sHu.

-~

§ 1L BUONOITMHYECKME CUCTEMBbI.
IKO1I0I'MA - HAYKA O BUOCNCTEMAX

ABNSETCA CTPYKTYPHO-(PYHKUMOHANBHON efMHULed Ka>XKAoro YpoBHS
opraHusaumn? Kakue npoueccbl >XWU3HeAeaATeNbHOCTU XapakKTepHbl Ans
Ka>K0ro 13 ypoBHeii?

O BCNoMH/TE OCHOBHbIE YPOBHW OpraHu3aumm >KU3HW Ha 3emne. UTo

N3yueHve sBneHWin Npupofbl WU PasfIMUHbIX MPUPOAHLIX 06BLEKTOB CTaHO-
BUTCS HEOTHEMNIEMOW 4acCTblO KyNbTypbl COBPEMEHHOro uenoBeka. HayuyHoe
Mo3HaHMe - BbICUIN/A YPOBEHb NOTMYECKOro MbilwneHns. OHO HanpaBneHo
Ha W3y4yeHWe TNyOOKMX CTOPOH CYLHOCTU MNpUPOAbl U ee 3aKOHOB. Bblipa-
YKEHWEM Hay4yHOro MO3HaHWA SBNSETCS HayyHOe OTKPbITWE - 06HapyXeHue
HEN3BECTHbIX paHee CYLLEeCTBEHHbIX CBOWCTB, fBNEHWI, 3aKOHOB WM 3aKOHO-
MepHOCTel. BHayane M3 HaKOMMEHHbIX OTAENbHbIX (PAKTOB MOCTEMEHHO POX-
[aeTcs 0ObACHEHME paHee 3arafoyHblX SBJEHWUIA, 3aTeM BCKPbIBAeTCA CyLl-
HOCTb MpPeAMeTOB W MPOLECCOB, (OPMY/MPYETCS Hay4yHas Teopwus.

OTHOLWeHMe YenoBeka K NPUpoAe ¥ ee KOMMOHEeHTaM, U3y4YeHne Npupof-
HbIX SIBJIEHWIA U MPOLECCOB COCTAB/SET OCHOBY Hay4yHOro Mo3HaHusA. Bbic-
KM YpPOBHEM MO3HABaTeNbHON [eATeNbHOCTM YeNoBeKa SBNAETCA Hay4yHoe
Mo3HaHWe, HanpaB/eHHOE Ha CO3AaHMe Hay4HbIX OTKPbITWIA, U3y4YeHWe paHee
HEN3BECTHbIX PACTEHWIA W XXMBOTHbIX, a TaKXe JXXW3HEHHbIX MNPOLECCOB U
3aKOHOMEPHOCTEVA.
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C He3anamsTHbIX BpPeEMeH 4Yef0BeK MNbiTaNiCd MNPOHUKHYTb B TaliHbl
XXVBOW Npupogbl, pasrafatb 3arafKy >Xu3HW. B nepuof aHTUYHOCTM nep-
BOW (hOPMOI HAy4yHOro no3HaHMA cTana uaocodusa npupogbl. O6BLEKTOM
ee U3yyeHUs OblNN BCe ABMEHUS, NMPOUCXOAUBLUME B npupoge. ®unocodus
npupoAbl cnocob6cTBOBana HaKOMIEHUO (HakToB M co3fana npesnochiiKu
ans o6ocobneHna B XVI-XVI1 BB. caMOCTOATE/bHbIX HayK O >XXWBOW WU
HeXunBoi npupoge. Mpousowna guddepeHumalLms eCcTeCTBEHHbIX Hayk, B
KXo/ U3 HUX BbIeNUINCL CBOW O0OBEKTbI U3Yy4YeHUs, NOSBUINCH Cheuun-
(hnyeckme MeToAbl WCCNeLOBaHUA.

Buonorvsa - Hayka 0 >XW3HWU, ee (hopMax, 3aKOHOMEPHOCTSAX CYLLecTBO-
BaHMA W pa3BuTus. OOGBLEKTbI U3Yy4YeHUs OUONOrMM - >KMBblE Tena NpUpPoAbl
NN opraHusmbl. bruonorus paccmatpuBaeT CTPOEHWME >XXMBOW MaTepuu, ux
XMN3HEAeATeNbHOCTb, CBA3M MeXay €060 M C HEXMBOW MPUPOAONA.

CucteMHaa opraHusauus >XuBoOW MaTepun. Mup >KMBOW NpUpoLbl
npefctaBnseT coboil COBOKYMHOCTb Pa3HOO06pasHbiX GMOCUCTEM pPasIMYHON
CMIOXHOCTMW.

Buonornyeckas cucrtema (6buocucTema) — OMONOrUYECKUI 00b-
eKT, NpeacTaBnsAlOLWMA cOO0M COBOKYMHOCTb B3aMMOCBSA3aHHbLIX U B3aWMO-
[JeNCTBYOWNX KOMMOHEHTOB, BbIMOMHAOWNX OnNpeAefieHHble QYHKUAKM U
obnagaroLinin  crnoco6HOCTbIO K pasBUTUIO, CamMOBOCMPOU3BELEHUIO W Npu-
cnocobneHnto K cpefe. Hanpumep, LBeTKOBOe pacTeHWe npencTaBnseTr
coboil 6uocMcTeMy, COCTOAWYK U3 KOpHA, CTebns, /SINCTbEB, LIBETKOB
M nnofoB. Bce ee CTPYKTYpHble 3/71EMEHTbI B3aMMOAEWCTBYIOT MEXAY
coboil 1 obecrneymBarOT KeTKe CMOCOOHOCTb K CamMOBOCMPOWU3BELEHUD U
npPMcnoco6neHNI0 K OKpyXatoLllel cpege.

MycTbiHA TakXxe ABASETCA MNPUMepOM OBUOCUCTEMbI, COCTOAWEN U3
nonynAaunin pasHbiX BULOB PaCTEHWIA, XXUBOTHbIX, FPMOOB U MUKPOOPTaHN3MOB.
3T nonynAuMmM B3aMMOLENCTBYIOT Mexay Ccoboil u obecneymsaloT ee
pasBMTME M YCTONUYMBOE CYLLECTBOBaHWe B [aHHOW cpefe.

Mepapxunueckas opraHusaumsa 6M0M0rM4eckux cucTem. XXuBble cucte-
Mbl MNPUHAANEXAT pasNYHbIM, WepapxXmyecky COMOLYMHEHHBLIM YPOBHAM
opraHusauuu. B3aumopeicTBus B npefenax Kaxoro YpOBHSA MOAUYMHAKOTCA
06LIMM 3aKOHOMEpPHOCTAM, 3aBUCALWMM OT MacwTaba. KpynHble 06beKTbI
BKNOYAOT B cebs Oonee Menkue 3NEMEHTbl U ABAAIOTCA BblPaXKEHUEM WX
06LIMX CBOMCTB, BO3HWKLWIMWX B pe3ynbTaTe UX B3aumofencTsus. Bmecte c
TEM CBOMCTBa 3/IEMEHTOB TakXe 3aBUCAT OT TOro, K Kakoi O6LHOCTU OHU
npuHagnexar. B 3ToM nposiBnseTca Mepapxuyeckas opraHvsauumsa - CoOMoj-
YMHEHHOCTb >XMBbIX CUCTEM.



Buoctepa - HaceneHHas >XU3HbO 060/04Ka 3eMM, OXBaTbiBaeT BCe
6uoreoueHo3bl. buoreoueHos, B CBOK oyepefb, NpefcTaBNeH M3 pasHbIX
nonynsauuii, 3KOMOTMYECKM [OMNOMHAKLWMX Apyr Apyra Bugos. Kaxpas
nonynsyumMsa CcOCTOUT U3 OTAENbHbIX 0C06ei, KOTOpble CMEHANT Apyr
apyra B psigy NOKONEHWA. 3nemMeHTapHOW eauHuuei, obnagatoueii Bce-
MW OCHOBHbIMW CBOWCTBAMW XXWBOFO, ABAAETCA K/eTKa, KOTopas MOXeT
OblTb, KakK OTAeNlbHbIM OpraHM3MOM, TaK W 4acTbld MHOFOKNETOYHOro
opraHu3ama. »Xu3HeLeATeNbHOCTb KIETKM OCHOBaHa Ha B3aWMOLeNCcTBUK
06s3aTe/IbHbIX 3N1EMEHTOB MNPOABAEHUSA XU3HU - OUOMONEKY.

Tak Kak, 6uonormyeckme o6beKTbl pasHoO06pasHbl MO pasMepy u 06nactu
[eiicTBMA, ANA UX U3ydeHUs TpebylTca chneyuanbHble MeToAbl, paspabor-
KON KOTOpbIX 3aHWMAKTCS pasnnMyHble pasfefibl 6MON0rMYECcKOl Hayku.
BmecTe ¢ Tem CBOICTBa KaxAoro o6bekTa 3aBUCAT OT CBOWCTB €ro
KOMMOHEHTOB (3/1eMEHTOB) M OT MPUHAANEXHOCTU K cuctemam 06osee
BbICOKOTO YpOBHA. buonornyeckme CcuCTeMbl CBfi3aHbl MeXay coboil
He TOMbKO MNPOUCXOXAEHMEM, HO W OTHOLWIEHUAMU, CKNajblBarOLWMUMMCA
B npouecce WX B3aMMOLENCTBUA MeXAy CO060i M C OKpyXarLwen ux
HEXWBOW npupofoi. XXuBble OPraHU3mbl, C HEXMBON nNpupogon qop-
Mupys coobliecTsa, 06pa3ytOT 3KONOrMYecKMe CUCTEMbl - OUOCUCTEMBI
BbICLLEr0 paHra. JKON0rMYecKne CUCTEMbl ABASIOTCA pe3y/bTaTOM WUCTOpM-
YEeCKOro pasBuMTUS NPUPOAbLI, XapaKTepu3yrTcs CamMOBOCNPOU3BOACTBOM,
caMopasBMTMEM, YCTOMYMBOCTbIO M paBHOBECUEM MeXAy 06pasylowunumm
MX CTPYKTYPHbIMM YacTAMM U KOMMNOHEHTamu. HapylieHue UCTOPUYECKU
CNIOXMBLUErOCS pPaBHOBECMA B MpUpOAe BCerfja COMPOBOXAAeTCHs Hapylue-
HVEM CTPYKTYpPbl 3KOMOTMMYECKUX CUCTEM.

B npouecce cocyllecTBOBaHUA NpUpPoAbl U 06LLecTBa BO3HMKAET npobnema
COXpaHeHMs OKpyXatolen cpefbl, pauuMoHanNbHOro MNpUpPoLONoJb30BaHNA,
PErynnMpoBaHMs OTHOLUEHWIA MeXAay 06LLeCTBOM W MPMPOAONA, 4YTO OCOBGEHHO
BaXXHO AN14 Oyfyllero 4esoBeyecTBa, HeMbICIMMOro 06e3 B3aMMOCBS3eil ¢
XKVBOV MPUPOAOK HalLein nnaHeThbl.

CyLiecTBOBaHMe M pa3BUTME Ye/I0BEYECKOro 00LLecTBa AO/MKHO CTPOUTLCA
Ha ry60KOM MOHMMAaHMM 3aKOHOB CYLLECTBOBaHWA W Pa3BUTUS XWUBOW npu-
pofbl, MPUPOAHbLIX KOMMMEKCOB M cUCTeM. Hay4yHOW OCHOBO ANS pelleHus
BbILWEHA3BaHHbIX NPO6/AEM CNYXUT MMEHHO 3KOMOrus.

Jkonorua Kak Hayka. B Hauyane XX B. cdopmupoBanacb Hosasg 6uo-
nornyeckas Hayka - 3konorma. TepMuH «3konorums» (0T rped. oikos
oM, xunuue, logos - Hayka, yyeHWe) BMepBble BBEN HEMELKWWA 300/0r-
3BOJIOUMOHUCT OPHCT lekkenb B 1866 T.
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JKonornss —3To0 Hayka O B3aUMOOTHOLUEHWAX OpraHu3moB, COO6LLECTB
MeXay Cco60i u C OKpyxawuleid cpefoii. Ha HavyanbHOM 3Tame 3KOM0rus
npefctaBnana cobOi HayKy, W3y4alollyld B3aMMOAENCTBUS OpraHM3MOB.
B HacToAwee Bpems cepa ee KOMMETEHUUW 3HAYUTE/NIbHO pacLUMpuach.
MoMMMO OpraHM3mMoB, OHa BK/KOYaeT HaZopraHuW3MeHHble GUoCUCTeMbl: nomny-
naunn, 6uoueHosbl (cooblecTsa), GroreoueHosbl (3KOCUCTEMBI) U Grochepy.

CerogHs 3KoMornsa CTpemMuTesIbHO HakanJvMBaeT AaHHble M 0Ka3blBaeT BCe
ycununearolleecs BWAHWE Ha eCTecTBO3HaHWe, HayKy B Lie/loM, a TakXke Ha
BCe cdepbl AeATENbHOCTU 4YenoBeKa - CeNbCKOe XO03AWCTBO, MPOMbILL/IEH-
HOCTb, 3KOHOMUKY, 06pa3oBaHue, 34paBOOXpPaHEHMEe W KynbTypy. TO/MbKO Ha
6a3e 3KOMOrMYecKUX 3HaHWIN MOryT 6biTb NOCTPOEHbl 3(eKTUBHAA CUCTEMA
OXpaHbl NPUPOAbI U pauuoHanbHOe MPUPOLONOJb30BAHME.

3afaun 3KONOrMm MHOroo6pasHsbi:

- M3yYeHMe B3aMMOOTHOLUEHWU/ OpraHM3mMoB U WX NONynsumin ¢
OKpY>XaloLen cpemoin;

- nccnepoBaHve AelcTBMA cpefbl Ha CTPOEHWe, >XMU3HEeAeATe/NIbHOCTb U
nosefeHne opraHn3Mos;

M3yyeHne 3IKONOrMYeCcKMX MexXaHU3MOB afanTtauuu K cpefe.
yCTaHOB/IEHME 3aBUCMMOCTU MEXAY CPefoil Y YMCNEHHOCTHIO MOMyNAuMu;
nccnefoBaHve B3aMMOOTHOLLEHUI MeXAy NonynsumsMu pasHblX BUAOB;
nccnefoBaHve MNpoLEccoB, MpoTekawwmx B buochepe, € Ueblo MNoA-
[epXXaHus ee yCTONYMBOCTH;

- C03[aHMe Hay4HOl OCHOBbl paLMOHaIbHOr0 WCMOb30BaHUSA NPUPOAHbIX
pecypcoB, NPOrHO3WpoOBaHWe W3MEHEHWI NPUPOAbl MOL BAUAHWEM [eATefb-
HOCTU YefioBeKa W ynpasieHus npoLeccamu, npoTekawwmMmy B Guochepe.

- BOCCTaHOBJ/IEHME HAapYLIEHHbIX MPUPOAHLIX CUCTEM, COXpaHeHWe 3Ta-
NOHHbIX Y4YaCTKOB 6uocgepsbl.

- (bopmMupoBaHMe 3KONOrMYECKOro MUPOBO33PEHUA, Pa3BUTME IKOMOTU-
YECKOro CO3HaHWA W 3KONOIMYEeCKOW KynbTypbl Y NHOAeid BCeX BO3PacToB U
npodeccui.

JKonormyeckas KynbTypa npeAcTaeT Kak crnoco6 B3avMOOTHOLLIEHUS
4yenoBeka C MPUPOLOI Ha OCHOBE OTBETCTBEHHOIO OTHOLWIEHMUS K HEMl.

JKonornyeckas KynbTypa paccMaTpMBaeTCAd KakK eAMHCTBO 3KOMOruyec-
KO 06pa30BaHHOCTW, 3KONIOTMYECKOr0 CO3HAaHWUA W 3KONOTMYecKou faes-
TENbHOCTU, HaMnpaBfIEHHbIX Ha TFapMOHU3ALMIO B3aMMOOTHOLLUEHUA MeXay
obuiecTBOM M nNpupofoi. CerofHsLWHee COCTOSAHNE XXMBOW 060/104KN HaLlel
NnaHeTbl CBMAETENbCTBYET O TOM, YTO BCEM JIOAAM MOCTOSHHO HEOOXOAMMO

7



0 Heil 3a60TWUTbCS. [NA 3TOr0 HYXXHbl He MPOCTO LIMPOKUE 3KONOTUYECcKue

3HaHu4,

COBPEMEHHOMY YenoBeKy TpebyeTcs BblpaboTaTb HOBOE OTHOLUEHME

K npupoge, chopMmMpoBaTb IKONOrMYECKOe MUPOBO33PEHME, KOTOPOE [0/XK-
HO OCHOBbLIBATbLCAA Ha MOWCKE MyTeil, OTKPbIBAKOLMX BO3MOXHOCTb CTabu/b-

HOFO COCYLLECTBOBAHUS MNpPUPOAbl U 06LLECTBA.

'Yf Kniouesble cnosa: HayuHoe NO3HaHMe, 6MOCUCTEMA, IKONOTWS, GUOLIEHO3bI,
coobuiecTBa, 6MOreoLeHoO3bl, 3KOCUCTeMbI, Buocgepa.

€ > Bonpocbl 1 3agaHus.

1
2.

o

UTto Takoe 6uocuctema?

Ha3oBnTe mocnefoBaTe/lbHOCTb YPOBHEW OpraHu3auuy XXMBOW MaTepun, cob-
nojas npuHLUN 1epapxuu.

OxapakTepu3yiiTe pasnuune Mexay MNOoHATUAMKU «6uoLeHOo3», «buoreoue-
HO3», «B6uoTon» U «BUOCUCTEMAX.

[JaliTe coBpemeHHOe onpeeneHne aKonormu. Uto sABnseTcA npegmMeToM 3KOMorum?
Kakne 3agaum Jo/mKHa pellaTb 3KOMOrUA?

YCTaHOBUTE COOTBETCTBUE MEXAY YPOBHAMMW OpraHumsauuy >XW3HU U Has-
BaHMSAMMW HayK, U3y4aloLnX UX. YPOBHM OpraHm3auum xusHu: 1) 6uochepHsbilii;
2) OpraHM3MeHHbI; 3) MONeKynsApHbIA; 4) KNeTOYHbIA; 5) NonynsiyMoHHO-
BMAOBOW; 6) TKaHeBOW; 7) 6MOreoueHOTUYECKMI. Buonornyeckme Hayku:
a) 6oTaHuka; 6) aKonorua; B) LUTONOTMA; ) aHaTOMWUSA; [) MOJEKYNspHas
6uonorus; e) usnonoruns; X) rucTonorus; 3) 300/0rus.

BbICKa>KNTe CBOE MHEHUE.

1

Ha KOHKpeTHbIX MNpuMepax MOKaXWTe HEeoOXOAMMOCTb 3KONOFMYECKUX 3Ha-
HUA ONs COBPEMEHHOIO YeNioBeka.

MpuBeANTEe NPUMEPbl WCMOMb30BAHWS YENOBEKOM 3KOMOTMYECKUX 3HAHWIA B
MPOMbIL/IEHHOM TMpPOM3BOACTBE, CE/IbCKOM XO3S/CTBE, TPAHCMOPTHOMN cdepe
U OXpaHe Npupossbl.

CyLlLecTByeT BbIPaXEHWE, UYTO 3KOMOTUS - 3TO He TONbKO HayKa, HO W HOBbII
06pa3 MbIWAEHUS, HOBbI CTUMAb XW3HU. OGBLACHWTE €ro CMbICH.

3agaHua gnsa camocTosTeNnbHOW paboTbl. 1. 3anonHute Tabnuuy.

YPOBHU OpraHusaLmm

Mpouecchbl, NpoTeKaw U Me Ha
KOMMOHEHTHI poy P H
XU3HU 3TOM YpOBHe

MonekynsapHblii

KneTouHbIit

OpraHn3meHHbli



MonynsaLMOHHBII
BroreoueHoOTMYECKNIA
BuochepHbiii

2. OnpegennTe ypoBeHb OpraHuM3auun >KUBOW MaTepuu.

>KuBas matepus YpoBeHb opraHusaumu
Ceppaue, neyeHb, nerkue
Liutonnasma, Xxaoponnacthl,A4p0
NucT, KopeHb, cTebesb
Kponuk
Cras genbduHoB
MnaHeTa 3eMNs W XWU3Hb B Held
XPOMOMPOTEUHDI
MycTbIHA
KpoBeHoCcHasa cucrema
XPOMOCOMbI U reHbl
Awmeba, nHpy3opus

§ 2. NCTOPUA PA3BUTUA, PASAE/bI 1 METOAbl 3KOJIOT N

[Ns Yero yenoBeky Hy>KHbl LINNKU» O cpefe 06UTaHUs 1 06pase >KU3HN
OKpPY>KaKLiMX ero opraHMsMoB. e OHM Mcnonb3ylTca? Kakue 3kono-
rmyeckne npo6nemMbl BaM W3BECTHbI? [MoYeMy 3KONOTMYECKUE 3HAHUS
HEoOX0AUMbl Ka>KAOoMy uneHy o6uiecTBa?

McTOKM 3Konormm yxogAaT B [anekoe MNPOLUIOE W CBA3aHbl C Heobxoau-
MOCTbK) Ha CaMbIX paHHUX 3Tanax CTaHOB/EHWS Yen0BevyecKoro o6liecTsa
[06bIBaTb M UCNOMb30BaTb PAaCTeHUs, XXMBOTHbIX B KayecTse NUWMK. Bbino
Heo6X04MMO 3HATb, KaK BbIFNA4AT, F4e WU KOrja co3peBaloT CbefobHble Mo-
Obl, KOPHW W CTe6AM pacTeHWin, rhe nexar nNyTm Murpauuyv SUKUX XUBOT-
HbIX, KOrga W rge OHW BOCMPOU3BOAAT MOTOMCTBO.

Ele B nepuos aHTUYHOCTU [pPEBHErpeyeckre y4yeHble-prunocodsl paccmarpu-
Ba/IM BIMSIHWE OTAE/IbHbIX KOMMOHEHTOB OKPYXKAlOLLEen cpefpbl Ha >XM3Hb pasnny-
HbIX PacTeHUn W XMBOTHbIX. B Tpyuax Benmkux yueHbix X--XII BekoB Cpeg-
Hell Asum Anb-Xopesmu, Anb-dapobu, A6y PaiioH BepyHu, N6H CuHO ecTb
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NH(OPMALMN O CTPOEHWUW 3eM/IN, JIEKAPCTBEHHbIX PACTEHUAX, apeasiaX XWBOTHbIX.
3axmpngonH Myxammag babyp B CBOEM wuCTOpUYeckoM Tpyfe «bobypHome»
npeLocTaBu 60MbLUYI0 WH(OPMALMIO O PasINYHbIX PACTEHUSAX W XKUBOTHBIX
CpegHeit Asum 1 VIHOWMKW, UX pacnpoCcTpaHeHuu W nepuofax pPasMHOXEHUS.

[eTtanbHoe n rnybokKoe U3yyeHne KOMMOHEHTOB Cpefbl 06MUTaHWUA OpraHus-
MOB Hauyanocb nnib B XIX-XX BB. Hauano nM3yyeHUto BAUSHUA OKPY>XKatoLlei
Cpefbl Ha >XW3Hb OPraHW3MOB MOMOXMW/ HEMELKUA YYeHbIA U NyTewwecTBeH-
HUK AnekcaHap [yméonbar. OH BnepBble HarnsgHo MPOLEMOHCTPUPOBan
PONb KAUMATUYECKUX YCNOBUIA B XKU3HW PaCcTEHUA.

B Hauyane XX B. 0(hOPMWUANCL 3KONOTMYECKWe HanpaBieHUss B OOTaHMKe,
30010TUM N ApYrUX OGMONOTMYECKMX HayKax. [MOCTEeneHHO 3KOMOrMyeckuin nog-
X0[, K WCCMef0BaHUI0 >XMBOM NpUpoabl CTan npuobpeTatb NepBOCTEMEHHOE
3HayeHuWe. B page ctpaH Obinn onybAMKOBaHbl TPYAbl, LUMPOKO OCBeLaBLUMne
npo6semMbl 3KoMorMn. BaxKHoe 3HaueHWe A8 Pa3BUTMA 3KOMOrMKM uMmena cdgop-
MY/IMPOBaHHAsA aHrIMACKAM YyueHbiM A. TEeHCAU - KOHLEenuus 3KOCUCTEMbI U
BblABUHYTasa pycCKMM yueHbiM B.H. CykaueBbiM - Teopus 6GuOreoLeHosa.

C 70-x rr. XX B. B CBA3N C YCUIMBLUMMCS BO3AEACTBMEM YenoBeKa Ha
npupoay 3KONOrMyeckue npobreMbl Mpuobpenn 0cob60 BaKHOe 3HAYeHue, a
caM TEPMUH «3KOMOrus» - 60fee LIMPOKUIA CMbICH.

Pasgenbl akonorun. B 3aBMCMMOCTM OT Tuna u3yyaemon 6Guonoruyec-
KO CMUCTEMbl B 3KOJIOTUN BbIAENAKOT Clefytoline pasfenbl: (akTopuanbHas
aKkonorus (ayTakonorusa), yydeHuve o nonynaumax (4emMakonorus), yyeHue o
coobuiecTBax (CMH3Konorus), yyeHume o6 skocuctemax (6umoreoueHonorus)
N yyeHne o 6uochepe (rnobanbHas 3KOMNOrKA), 3BOMOLMOHHAS 3KOMOrUA,
ncTopuyeckas 3Konorus.

AyTakonorma — pasgefl  9KoOMOrnW, U3yvarwuii  B3aUMOOTHOLUEHMSA
opraHusMa C OKpy>Katollein cpefoi, ()KU3HEHHble UMK/bl U NOBefeHMe Kak
cnocob Mpucrnoco6eHna K OKpYXXaroLien cpege).

[emakonorna - pasgen obuiein akonoruu, o6bEKTaMW U3YYeHUs KOTo-
poro ABNAKTCA W3MeHeHWe YWUCMEHHOCTU NOoNnynAuuiA, OTHOLLUEHWS Tpymnn
BHYTPU HMX. B pamkax [LeM3KONIOTUU BbIACHAKTCA YCNOBUSA, NPU KOTOPbIX
(hopMmupytoTca nonynaumMu. [emakonorus OnucbliBaeT KonebaHus 4MC/ieHHO-
CTW pas3fINYHbIX BULOB NOL BO3AEWCTBMEM 3KOJIOTMYECKUX (haKTOPOB M yCTa-
HaBNBAET UX MPUYMHbI.

CuHakonorna - pasfen Hayku, wusyvarowmii (QYyHKUMOHUPOBaHME CO06-
WEeCTB M MUX B3aMMOLENCTBUSA C OUOTUYECKUMM N aBUOTUUYECKUMU (haKTopamu.

BuoreoueHonornsa - wuccnegyeT CTPOeHUEe U CBOMCTBa 6GMOreoLeHO30B.
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OBONOLMOHHAA  3KOMOrMA  U3yyaeT W3MEHEHUs, npoucxogsawme B
9KONIOTNYECKMNX CUCTEMAX C MOMEHTAa BO3HUKHOBEHMS >KM3HU Ha Hallei
nnaHeTe, BO3A4EWCTBME YeNOBeKa Ha 93BOMOLMIO 6Guochepbl. Kcnonb3ys
NaneoHTONOrMYEeCKNEe [aHHble W CBEAEHWS O COBPEMEHHbIX 3KOM0rMYecKnx
cucTeMax, 3BOMOLMOHHAA 3KONOTMsA CTapaeTcs TEOPETUYECKN PEKOHCTPYMpO-
BaTb (BOCCTAHOBWTbL) [APEBHME 3KONOTMYECKNE CUCTEMBI.

VicTopuyeckass  3KOMOTMS  M3y4yaeT  3KOMOTUYECKME  W3MEHEHWS
npousoLllealwine B X0A4e YeNOBEYECKOM LMBMAMU3ALMM U TEXHOMOrMYEeCcKOro
nporpecca HauyMHas C 3MNOXM HeoNMTa L0 COBPEMEHHOr0 Mepuoja

NHoraa akonoruio nogpasgenstoT Ha O06LLyH 3KOMOTMK, U3y4varollyto 06-
LMe 3aKOHOMEPHOCTW B3aVIMOOTHOLLEHWIA OPraHM3MOB C OKpY>KaloLLUel cpeaoi,
M YacTHble pasgensl. Cpegn NOCNeAHUX BbILENSAIOT 3KOMOTUK CUCTEMATUYECKMX
rpynn OpraHuW3MoB (3KOMOrMUS  PacTEeHWiA, 3KOMOTUS  KMBOTHbIX, 3KOOMUS
MWUKPOOPraHn3mMOoB, 3KOSIOTUA pblb, 3KONOrMS MAEKOMUTaoWmMX v ap.).

CyLecTBYIOT TaKXe YacTHble pasfefibl 3TOW Hayku, ulyvatowme OTAeNb-
Hble TWUMbl NPUPOAHBLIX COOGLLECTB HAa Hallel njaHeTe, HanpuMep: 3KOOrus
neca, 3KOMOrMa MNycTbiHW, 3Konorus 60n0Ta, 3KOMOrMA o3epa W T.1N.

AyTaKonorus
Jkonorusa
yenoBeKa
IMpombIneHHasn
___3Konorus
VcTopuyeckas
aKonorus

Puc.1l. Pasgensl akonoruu.



B akonorum BbIgENAOT HeMano NPUKNAAHbIX Hay4YHbIX AUCLUMIMNH.
Pa3paboTKOMW Hay4HbIX OCHOB MPOrHO3MPOBAHUA W3MEHEHWIN OKpYXaloLei
Cpefbl, BbI3BaHHbIX [AeATE/IbHOCTbIO YeNnoBeKa M paunoHanbHOro Mpuposo-
NoNb30BaHWA, 3aHMMaeTca 3Konorus naHawadTos. CosfaHMemM 3KONOTMYECKHU
YMCTbIX MPOU3BOACTB M MOMCKOM 0G€30TXOAHbLIX TEXHONOrWI 3aHUMaeTcs npo-
MblLLNeHHas 3konorusa. CouuanbHas 3KONOrMs K3yyaeT BAUSHWE MPUPOLHON
cpeAbl Ha 4YenoBeka M obliecTBa Ha npupogy. MaTematmMyeckas 3KO/orus
paccMaTpuBaeT 3aKOHOMEPHOCTW YMC/IEHHOrO pacnpefeneHns OpraHnu3MoB Ha
Pa3IMUHbIX MPUPOAHBLIX TEppPUTOPUAX Halwlein nnaHetbl (puc.l).

MeToabl nccnefoBaHUA 3KONOrMN. Bce mMeTodbl, NPUMEHAEMbIE B 3KOO-
rMYecKUX WCCNefoBaHUAX, MOXHO pas3feNinTb Ha Tpu 60/MblUMe rpynnbl.

Monesble MeTOAbl. VX MCMNONb30BaHWE MO3BOMAET M3YUYUTb BAUAHUE
LLeNI0ro KoMmnjaekca 3KONOrMYeCKMX (PaKkTOpoB Ha pasBUTUE W XKU3HeAesTe b-
HOCTb MOMYNAUUN B E€CTECTBEHHbIX YCNoBMAX. OHM nNOMOratT YCTaHOBUTH
B3a/MOCBSA3M OPraHn3MoB, BMAOB M COOOLLECTB CO CPefoi, BbIACHUTbL OOLLYHO
KapTUHY pasBUTUS W KU3HefesTenbHOCTM 6uocucteM. MeTeoposiormyeckme
HabNIOLEHNS, KO/IMYECTBEHHbIA Yy4YeT OpraHu3mMoB (Hampumep, WCMO/Mb3ys
KO/bLieBaHMe, YyUeHble CNefaT 3a MepemMeLleHneM nepeneTHbiX NTUL BO BPeEMS
CE30HHbIX MWUrpauuii) BeayTcs C NMOMOLLbIO MOMEBbIX METOAOB.

Martepuanbl HabNOAEHNA (QUKCUMPYIOTCA B 3anncsax, PUCYHKaX, (oTo-
rpagmax, BUAeOCbEMKaX.

JKcnepuMeHTaslbHble MeTOAbl. JlabopaTopHble 3KCNepUMEHTbI MO3BONAKT
nccnenoBaTb BAUAHWE OTAENbHbIX (PAKTOPOB Cpedbl Ha >KU3HeLeATeNIbHOCTb
OpraHn3MoB B /1labopaToOpHbIX YCNoBUAX. B peanbHOM cpefe obuTaHWA HEBO3-
MOXHO pPacCMOTPeTb BO3LEWCTBME Ha OPraHu3mM WA COO6LLECTBO OTAENbHOMO
(hakTOpa, TaK Kak OHW [eiCTBYIOT KOMMeKCHO. [103ToMy c€034alTcsi MCKYC-
CTBEHHblEe MOLENN 3KOCUCTEM, aHafIorMyHble ecTecTBeHHbIM. CaMbiM MPOCTbIM
NPYMEPOM WMCKYCCTBEHHOIM 3KOCUCTEMbl SBNSiETCA akBapuyM. 34ecb apean o6wu-
TaHWA OrpaHWYeH CTEHKaMW akBapuyma, MPUTOK 3HEpPruu, ceeta W nuTaTeflb-
HbIX BELLECTB OCYLLECTBMSETCA YE/IOBEKOM, OH Xe perynvpyeT TemnepaTtypy wu
COCTaB BOAbl. YMCMEHHOCTb O6MTaTeNnei TakXke W3HavasbHa OrnpefeseHa.

MeTofbl KOMMNbIOTEPHOIO MOLEMPOBAHUA U 3KOSIOTMYECKOro NPOrHo3n-
poBaHuA. CyTb METOLOB 3aK/OYaeTCA B TOM, YTO C MOMOLLbI MaremMaTuye-
CKMX CMMBOJIOB CTPOUTCA abCTpakTHas MOAEeNb WM3Yy4YaeMON CUCTEMbl. 3aTem,
MeHAs 3HauyeHue OTAeNbHbIX MapameTpoB, WCCMeAylT, Kak MnoBefeT cebs
[AaHHas MCKYCCTBEHHas CUCTeMa, T. €. KaK WU3MEHUTCA KOHEYHbIN pe3ynbTar.
Takue Mofenu 3KOCUCTEM CTPOATCH Ha OCHOBE MHOTFOYMCNEHHbIX CBELEHWUN,
HaKOMMEeHHbIX B MOJEBbIX U NabopaTtopHbIX ycnoBuax. Mpu aToM npaBuibHO
MOCTPOEHHbIe MaTeMaTU4yecKne MOAeNn nomorawT yBUAeTb TO, 4TO TPyA-
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HO WNN HEBO3MOXHO MPOBEPUTb B 3KcnepumeHTe. OHM [alOT BO3MOXHOCTb
NPOrHO3MpoBaTh PasBMTME IKOCMCTEM B 3aBUCUMMOCTU OT U3MEHEHWIA Kanma-
Ta M aHTPOMOreHHbIX BO34ENCTBUN.

Kak npaBuno, B 3KONOMMYECKMX WUCCNefOBaHUAX 3TW W [pyrve npume-
HAemMble MeTOAbl UccnefoBaHWUi MCNO/b3YHOTCS COBMECTHO MM B KOMMJIEKCE.

N Knouesble cloBa: 3KOMOTUS: ayTIKO/MOT NS, CUHAKOMOTUSA, 3KOMOTWS MOMYsLWiA,
9KOMOrns Ccoo6LIEeCTB M 3KOCMCTEM, 06L1as 3KOMOTUs, 3KONOrus naHAwadToB,
NPOMbILINIEHHAS 3KOMOTWs, COUManbHas 3KOMOrus, MaTeMaTnyeckas 3KOMOrus.

) BOI'IpOCbI n 3agaHnda.

Kakne oTpacnu BbILeNsilOT B COBPEMEHHOW 3KONOrMn? KakoBbl 06bEKTbI KX
Hay4yHOro wuccnegosaHuna? puBeanTe KOHKPETHbIE MPUMEpSI.

2. C nMeHaMV KakKUX YYeHblX CBf3aHO 3apOKAeHWe 3KOMOrMuM Kak Hayku?

3. Mouyemy 3KonOrMa ABASETCA Hay4YHON OCHOBOW paLMOHANbHOrO UCMNO/b30Ba-
HUS W OXpaHbl MPUPOLHBLIX Pecypcos?

4. Kak yuyeHble MPOBOAAT MOJiEBble HabMOAEHUA 3a NPUPOAHLIMU COO6LLECTBAMU?
B ueM orpaHM4yeHHOCTb 3TOF0 HAy4YHOr0 METOAA MO3HAHWA >KUBON MpUPOAbI?

5. KakoBO 3HayeHue 3KCMNEpPUMEHTOB B 3KONOTMYECKUX WUCCef0BaHNAaX? Yem
NPUPOAHbLI/ 3KCMEepUMEHT OT/MYaeTcs OT nabopaTopHoro? B kakux crnyvasx
NpoBOAAT nabopaTopHbIii akcnepuMeHT? [NpuBeanTe NpUMepbl NPUPOAHBLIX U
NnabopaTopHbIX 3KCMEPUMEHTOB.

6. B Kakux cnyvadx npuMeHseTcs MOJENMPOBaHME B 3KOJIOTMYECKUX WUCCNefo-

@ BaHMAX? OnuWwuUTe OTAMYME peasbHbIX U UAeanbHbIX MOAeNei B 3KOMOrMK

BbICKa>KNTeE CBOE MHEHMUE.

1. TMposegute HabnwogeHve 3a obuTatensaMuM KOMHaTHOro aksapuyma. Kakoe
3HayeHWe MMEWT CBeT, BO34yX, BOAa, TPYHT AN PacTEHUMI U >KMBOTHbIX
akBapuyma? Kak MCNonb3ylT 3TWM KOMMOHEHTbI MUKpPOOPraHu3mbl? Kakue
YCNOBUA Heo6XOAMMO MOAAEPXKMBATL B akBapuyme? PesynbTaTbl HabnogeHus
oopmuTe B BUAe MpPOEKTA.

3aflaHus ansi camocTOsTe/IbHOR paboThl.

Pasgenbl akonorum Buonornyeckne cnuctemsl
AyTakosnorus
Jemakonorus
CuHakonorus
buoreoueHonorusa
Fno6anbHas aKonorus
MpoMbILLIEHHAs 3KOOrns
CounanbHasa 3Kosorms
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MABA 1. OBWLLEBNOJTIOTMYECKUVE 3AKOHOMEPHOCTW
QKOCNCTEMHOIO YPOBHA XW3HW

MN3yuns matepuan Il rnasbl, Bbl CymeeTe:
> 0XapakTepu3oBaTb OCHOBHble CBOMCTBa W 3HayeHWe 6GMOreoL,eHOTUYECKOro
YPOBHA OpraHM3auumn Xu1BON MaTepuu;
oxapakTepu3oBaTb 6MOreoLeH03 Kak OGMOCUCTEMY U 3KOCUCTEMY;
0OBACHATL CTPOEHME U CBOMCTBA BUOreoLeHO3a Kak MPUPOAHOTO SBMEHNUS;
OMMCbIBaTb OCHOBHbIE MEXaHW3Mbl YCTONYMBOCTM GUOreoLeHo3a (3KOCUCTEMbI);
OXapaKTepn3oBaTb MPUYUHbI CMeHbI GUOreoLeHO30B;
CpaBHMBATb 3KOCUCTEMbl BuOreoLeHo3a u Guocdepsl;
ONMCbIBaTb 3KOCUCTEMbI W arpoO3KOCUCTEMbI CBOE MECTHOCTH;
COCTaBNSATb CXeMbl MepeHoca BELEeCTB M 3HEPTUMU B IKOCUCTEMAX;
BbIIBNATb aHTPOMNOreHHble WU3MeHeHUs B OMOreoLleHos3ax;
060CHOBaTb COOGCTBEHHYIO MO3ULMIO MO OTHOLIEHUIO K 3KOOrMYEeCKUM
npobnemaM W NOBELEHVIO B MNpUpOZe.

VVVVYVYVYVYVYV

§ 3. OKOCUCTEMHbIA YPOBEHb OPFrAHU3ALIMN YXXU3HU WU
EMfr0 OCOBEHHOCTW. BUOTEOLEHO3 KAK BVOJZIOITMYECKAHA
CNCTEMA

OxapakTepusyiiTe GMOreoLeHOTUYECKUN YPOBEHb >KN3HU. YUTO ABNAeT-
CA CTPYKTYPHO-(DYHKLMOHANbHON eAWNHULEA [aHHOrO YPOBHS OpraHusa-
uMm? Kakue npoueccbl >KU3HefeATeNbHOCTU XapakKTepHbl ans buoreo-
LLeHOTUYECKOTO YPOBHA?

BuoreoyeHo3 (0T rpey. bios - Xu3Hb, ge - 3emns u koinos - o6wmi,
COBMECTHbI) - 3TO OTKpbiTas GMOCUCTEMA, 3BO/MHOLMOHHO CMOXMBLUAACA U3
pasHbIX BWAOB 0GaKTepwid, pacTeHWiA, TPUBOB M XXMUBOTHbIX, COBMECTHO 3ace-
NAWNX onpefeneHHble MecTa 006MTaHUA. Y4yeHMe O OMOreoLeHo3e co3gan
POCCUINCKNIA ydeHbli-60TaHMK B.H. CykauyeB. OH Aokasan, 4To 6MOreoueHos
SBNAETCA BaXXHOM (YHKUMOHaNbHOW efVHWLEN >XUBOW nNpupoAbl, Guocucre-
MO, B KOTOPOWN OCYLUECTBNSETCA TecHOe B3aMMOAENCTBME [BYX €e 3Hauu-
MbIX 4YacTel - KOMMMEKCa >XMBbIX OpraHn3amoB (6uoueH03a) K KoMMnekca
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YCNOBUI BHELHei cpeabl - 6uoTtona (OT rped. bios - XuM3Hb u topos -
MecT0), BO MHOIOM CO3[aHHOr0 CcaMVvMMK >XMBbIMU OpraHusmamu (puc.2).

Puc.2. CtpykTtypa 6uoreoueHosa, (no B. H. CykaueBy).

Ha noBepxHOCTU 3eMHOro Lwapa (hakTU4YeCKM HeT MeCT 6e3 MpUPOLHbLIX CO-
o6uecTs. XXu3Hb B (hopme 6MOreoL,eHO30B OXBATbIBAET MOYTU BCE BO3MOXHbIE
KOMM/EKCbl YCNOBMIA BHELUHeR cpefdbl. B 3TOM BblpaXaeTcsa rnaBHas pofib U
cTpatervs 6MoreoLeHOTMHECKOro YPOBHSA XU3HU B npupoge. Kaxabli 6uoreove-
HO3 VIMeeT ornpefeneHHyo 06/1acTb U rpaHuLbl pacnpoctpaHeHus. OHU UMetoTCA
B MYCTbIHAX, B CEBEPHbIX LUMPOTAX W Ha IKBATOPE, Ha OrPOMHbIX ry6uHaxX B
MPULOHHBIX CNOAX W B TOJILLE OKeaHoB, B MOYBEHHOMW Cpefe, B BbICOKOrOpbsX.

Kak gna nto6oil 6uocuctembl, ans 6MoreoLeHo3a xapakTepHbl YCTOWYM-
BOCTb, LeNIOCTHOCTb, KOTOpPble MOALEPXMBAtOTCA C NMOMOLLbIO GUONOrNYecKo-
ro Kpyrosopota BewecTB. CTpOeHMe M CBONCTBA OMOreoLeHO30B uccnesyer
ocobas 06nacTb HayKum 3Konormm - GuoreoueHonorns. buoreoyeHos - 3T0
cucTema, BK/KOYatolas CcO06LLECTBO >XMBbIX OpPraHu3MOB W TECHO CBfA3aH-
HYI0 C HUM COBOKYMHOCTb abuoTMyecKMX (hakTOpOB cpedbl B npefenax
OLLHOW TeppuTOpUK, CBA3AHHLIX MeXAy CO000/ KpyroBOopoTOM BeLLEeCTB U
NOTOKOM 3Heprun. OH npeAcTaBniseT COO60M YyCTOMUMBYIO CaMOpPerynvpyroLy-
tocd OGMONOTMYECKYI0 CUCTEMY, B KOTOPOM >XMBble KOMMOHEHTbl (KMBOTHbIE,
pacTeHUs, MUKPOOPraHW3Mbl) HepaspbiBHO CBS3aHbl C HEXWBbIMW KOMMOHEH-
Tamy (BOAa, MouyBa, Knumar). MpuMepbl: COCHOBbLIW Nec, afblp, Lxainnay.
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OcobeHHOCTN 6MOreoLLEHOTUYECKOr0 YPOBHA. PaccMOTpPMM 0CO6EHHOCTU
ornocmcTemM 6MOreoLLEHOTUYECKOrO YPOBHSA, MNPOSABAAIOLMECH B TakMX 06LMX
XapaKTepuUCTUKax BCEX CUCTEM, KaK CTPYKTypa, MPOLECChbl, OpraHu3auus u posb
B npupoge. OCHOBHbIMU CTPYKTYPHbIMU KOMMOHEHTamy OuOreoLeHo3a Kak
buocucTembl ABnalOTCA 6uoton (cpega obuTtaHus) U 6uoueHo3 (coobliecTBa
XWBbIX OPraHnU3MoB), KOTOpble CBfA3aHbl HEMpepbIBHbIM OOMEHOM BELLECTBOM,
M NPeAcTaBNAT COO0W 3HEepPreTUYecKM N BeLeCTBEHHO OTKPbLITYH CUCTEMY.

[naBHbIMM npoueccamn OUOreoLLeHOTUYECKOTO YPOBHA ABMAKTCA: MNPO-
AyuunpoBaHue 6uomacchl, NOALepXMBaloLlee CyllecTBOBaHWE BWUAOB; pery-
NNPOBAaHME YWUCMIEHHOCTWM BWUAO0B; KPYroBOPOT BELLECTB W MOTOK 3HEPruu,
bnarogaps KOTOpbIM 06ecrneymBatOTCA CAMOPErynauus u AuHaAMUYeckKas
YyCTONUYMBOCTb 6UMOCUCTEMBI.

Ponb 61OreoLeHO30B B MPUPOLE 3aK/4vaeTcAd B CO34aHMM 6naronpusaTHbIX
YCNOBWIA [NS CYLLECTBOBAHMS OFPOMHOr0 KOJIMYECTBA B3aMMOLENCTBYHOLLNX
BULOB W B MOAAEPXAHUN HENpepbIBHOrO 6OMOMI0rMYecKOro KpyrosopoTta Be-
wecTs B 6uocthepe. MHoroobpasme v LAUTENbHOCTb CYLLECTBOBaHWA OUOreo-
LIeHO30B OMpefensloT 3BOMOUUIO 6Guocthepbl. BuoreoueHosbl 06beAUHAOTCA
B eAMHYI0 CMUCTEMY rnobasibHOro 6MoMornMYeckoro Kpyrosopora (6rvoreoxumu-
4yeckue LMKNbl), obecrneymBaloLLy0 AUHAMUYECKYIO YCTOMYMBOCTb GUOCHepsI.

Cnoxwunslinecs 6MOreoLeHO3bl OT/IMYAET LEeNOCTHOCTb, CamMOBOCMPOU3-
BOACTBO, YCTOWYMBOCTb, CaMOPErynsuus.

MoHATMe 3aKocucTeMa. TepMUH «3Kocuctema» Obin BBegeH B 1935 roagy
aHrnckMM 6oTaHMkoM A. TeHcnn. 1o ero onpefenieHUto, 3Kocuctema -
3TO KOMMJIEKC OPraHu3MoB U (M3MYECKUX (PaKTOPOB OKpYXalLed cpeabl,
(PYHKUMOHMPYIOLWMX 33 CYeT OOMeHa BelLecTB W MOTOKA 3Heprun. TeHcnu
cumTan, 4TO IKOCUCTeMbl NpeAcTaBNAOT CO60M «OCHOBHbIe MNPUPOAHbIE
efVHULbl Ha 3eMHO NOBEPXHOCTU.

BuoreoLeHo3 1 aKocuctema - 61M3KMe MOHATUA, 0603HaYaroLWwme 6MOCUCTEMDI
OfHOro ypoBHA opraHusauuu. O6LMM NPU3HAKOM AN 3TUX CUCTEM SABNAETCH
Ha/Mume B HMX OOMEHa BELLECTBOM W 3HEPruei MeXAy >XMBbIM U HEXVBbIM
KOMMOHeHTaMn. HecmoTps Ha TO, YTO 3KOCMCTeMa M BMOreoLeHO3 WCMOMb3YHTCS
KaK CXOAHble MOHATWSA, HO B TPaKTOBKe MOHATUI «BUOreoLeHO3» N «3KOCUCTe-
Ma» UMeloTca pasnuums. CUMTaeTCsl, YTO COAepXKaHue MOHATUA «BUOreoLeHo3»
OTpaXaeT MPEUMYLLECTBEHHO KOHKPETHble CTPYKTYPHblE XapaKTepUCTUKWU U3yyda-
eMO OGMOCUCTEMbBI, TOrAa Kak MOHATME «3KOCUCTEMa» BbIpaXaeT ee (YHKLUMO-
Ha/IbHYI0 CYLLHOCTb. OKOCUCTEMbI MO CBOMM pasmepam, pasHoobpasvem BWA0B
N CNOXHOCTW OT/INYAIOTCA OT 6MOreoLeHo3oB. B TO Bpems, Kak 6GUOreoLeHosbl
MNMEIOT OnpefefieHHble YeTKWe rpaHuLibl, 0603HAUYNUTL FpaHuLbl 3KOCUCTEM OYeHb
TpygHO. Tak, TepMUHOM «OUOreoLeHo3» 0603HAYaeTCa MNPUPOLHbIA  KOMMIEKC
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XXVBbIX OPraHW3MOB W YC/IOBUU Cpefbl KOHKPETHOrO y4yacTka 3eMHON NoBepX-
HOCTW. BMOreoueHO3 KOHKpeTeH, eMy NpucBamBalOT UMA N0 npeobnajatolimm B
COoO6LLEeCTBE BMAAM, Hanpumep: «apyoBblil NeC», «OPEeXOBbliA Nec» u ap.

TepMUHOM «3KOCUCTEMA» Ha3blBAKOT /IIOOYI0 MO BE/IMYMHE COBOKYMHOCTb XKU-
BbIX OpraHM3MOB W YCNOBWIA Cpefbl, B KOTOPbIX MOXET OCYLLECTBAATLCA KPYro-
BOPOT BELUECTB MEXJY >XMBOM W HEXMBOW 4acTAMW, HE3aBUCUMO OT TOro, Ha
KakOM KOHKPETHOM Y4acTKe MOBEPXHOCTU 3emn 3TO MPOMCXOAUT. IKOCUCTeMa
npeacTaenseT coboin 60nee LUMPOKOE MOHSATUE MO CPaBHEHUIO C GUOreoLeHO30M.

No6oli 61MoreoL,eHO3 - 3TO IKOCUCTEMA, HO HE KaXAYH 3KOCUCTEMY MOX-
HO HasBaTb 6MoreoLeHo30M. CyLLeCTBYIOT 3KOCUCTEMbI Pa3/IMYHOro Maclutaba:
Masible 9KOCUCTEMbl - MWKPO3KOCUCTEMbI (Kanas BOAbl C MMKpo6amu,
TPYXNsABbIA MEHb, CO CBOMMMW MMWKPOOPraHuW3Mamu, rpubamu u MenKumu
MO3BOHOYHbLIMW >KMBOTHbIMU, NYyXa C [LOXAEBON BOAOW, akBapuym W [Ap.);
CpeAHune No BeMUYMHE IKOCUCTEMbI - Me303KoCUCTeMbl (A6/10HeBbIA caf, Mnone,
nec, npyf, peka, 03epo W Ap.); KPYMHble 3KOCUCTEMbI - MaKpPO3KOCUCTEMbI
(okeaH, cTenb, Taira, TPONUYECKUIA nec, ropbl, MYCTbIHA W Ap.); rnobanbHas
akocuctema (6buocgepa).

TaknuMm 06pa3oM, 3KOCUCTEMbl He WMeKT OnpefesieHHOro obbema, OXBa-
TbIBalOT MPOCTPAHCTBA pPa3HON BennuMHbl. OHM MOTYT ObITb KakK ecTecTBeH-
HbIMW, TaK U WCKYCCTBEHHbIMU, TO €CTb CO34aBaTbCA YESIOBEKOM [/ XO03si-
CTBEHHOr0 MCNO/b30BaHMA. B cOCTaB 3KOCMCTEMbl MOTYT BXOAUTb HECKObKO
6uvoreoueHo3oB. buoreoueHo3bl - 3TO MPUPOLHbIE 3KOCUCTEMbI, TFpaHULLbI
KOTOpOl onpefeneHbl (UTOLEHO30M, TO eCTb COO6LLECTBOM pacTeHUIA.

KntoueBble cnoBa: 6MOreoueHos, 6MoLeH03, 61MOTON, BUOreOXUMUYECKUe LUKIbI,
/ MWUKPO3KOCUCTEMbI, MaKpO3KOCUCTEMbI, ME303KOCMCTEMbI, F06albHas 3KocHUCTEMA.

Bonpocbl v 3agaHung.

W 1 YTo Takoe 3KOCUCTEMA M OGMOreoLeHO03?
2. /13 Kakux CTPYKTYPHbIX KOMMOHEHTOB COCTOUT 3Kocuctema?
3. [aliTe onpegeneHne MOHATMIA «BMOLLEHO3» U «OBUOTOM».
4. Kakne (hyHKUMOHaNIbHbIEe TPynmnbl OpPraHU3MOB pasnnyaroT B 3KOCMCTEME?
5.0xapakTepusyliTe pofib OPraHM3MoB pasHbiX DYHKLMOHAMbHbLIX FPynn B NoA-
LepXaHun 3KOCUCTEMBI.

3afiaHns AN camocTOoATeNbHOlM pa6oThbl.
3anonHuTe Ta6nuuy. YCTaHOBWTE OTNMYUTENbHbIE MPU3HAKM U CXOACTBA 6GMO-
reoueHosa 1 3KOCUCTEMBI.

CBoiicTBa bmoreoueHosa CxofcTBO CBoWCTBa 3KOCUCTEMBI

Alisher Navoiy
nomiilr.pi 17
O 'zbe'iisioii MK



8 4. CTPYKTYPHAA OPIrAHW3AUNA OSKOCUCTEM

BcnomMHUTe CTPYKTYpY 6GMOreoLEeHO30B.

B yuyeHun o0 OumOreoueHo3e paccMaTpmBalOTCA CBOMCTBA KOHKPETHOrO
NPUPOLHOI0 KOMMeKca, 6MOTMYeCKMe B3aMMOCBA3M, 6GMOOrMYEcKoe pasHo-
obpasve BWAOB, BXOAAWMX B AaHHbIA NPUPOAHBLIA KOMMekc. B To Bpems
KaK B OMpejesnieHnn 3KOCUCTeMbl OTMEYaeTCsi, YTO OHa OXBAaTbiBAET KOMIMJIEK-
Cbl N060oro macwTaba, B onpedeneHUn 6GuoreoueHosa MNOAYEPKMBAETCA €ro
OTYET/IBas TeppuTOopManbHas MNPUYpPoUYeHHOCTb. HecMoTps Ha HekoTopble
pasnnyna, MNOHATUA «OUOLLEHO3» U «COO0OLLEeCTBO», «OMOreoLEeHO3» W «3KO-
cucTemMa» MNpPakTUYeCKM 03HA4alT O4HO U TO XXe MPUPOSHOe fABNEHWe - Haj-
BUOBOIM YpOBEHb OpraHu3aumMm GUONOTMYECKUX CUCTEM.

CTpyKTypa 3KOCWUCTEMbI Ta Xe, 4TO U y 6uoreoueHosa. OHa XapakTepu-
3yeTcs HanuMymem ABYX KOMMOHEHTOB - YCNOBMIA cpefbl (6MOTOM) U XKMBOTO
HaceneHunsa (6uoueHO03), BKIKOYaloLWero B ceba Tpu (MYHKUMOHANbHO pasfind-
Hble Tpynnbl OpraHu3MoB, OCYLLECTBAAIOLWME [ABMXKEHUE BELLECTB B KPYro-
BOPOTE XMMWUYECKMUX 3N1eMeHTOB 3emnv U MOTOK aHeprum (puc.3).

BrvoTon (ot rpey. bios - XW3Hb M tOpoS - MeCTO WU MECToobuTaHue),
XapakTepusyeT He TO/IbKO MPOCTPAHCTBO, 3aHMMaeMyk CO06LLEeCTBOM, HO W B3a-
MMOJEVCTBYIOLLMIA KOMMIEKC 3KONIOTMYECKMX YCMIOBUIA OKpYXKalollel cpefpl, B
COBOKYMHOCTU C KOTOPbIM MPOTEKAET XM3Hb coobLiecTB. CBOe XM3HeaeATelb-
HOCTbIO >KMBble OpraHM3Mbl GMOreoLleHO3a CyLLeCTBEHHO W3MEHAKT abuoTuyec-
Kne ycnosusi cpefpbl (3KOTOM) M npeBpawaroT ux B GuoTon.

AbMoTMYecKylo cpefy (SKOToM) 3KOCUCTEMbl 06pa3yeT HeXMBOM (Koc-
HbIA) KOMMOHEHT - K/AMMaTon (CBeT, TemnepaTypa, Bnara, BO3gyX M T. M.) U
KOMMOHEHT O6GMOKOCHOI0 MNpPouCXoXAeHnsa - 3sgadorton (noysa, rPyHT). KO-
TOM MpeAcTaBnseT ONpefesieHHY TeppUTOPUD  CO BCEMU OCOBGEHHOCTAMMU
MoYBbl, KIMMaTa U Apyrux (PakTopoB B HEU3MEHEHHOM OpraHu3mMamu BUZE.
Mpumepamn 3KOTOMa MOTYT CAY>XWUTb 3aHOBO 06pa3oBaBLUMECH TeppuTopuMm,
Hanpumep, HOBOOOPA30BaBLUMECA BY/IKAHWYECKME WM KOpa/ioBble OCTPOBA.
«broTon» - npeobpa3oBaHHbIA >XMBbIMW OpraHu3Mamu 3KOTOM WM YYacToK
TEeppUTOpPUMK, C ONpPeAeNIeHHbIMA BUAAMU PACTEHWA W XXUBOTHbIX.

BuvoLeHOo3 - 3TO COBOKYMHOCTb XMBbIX OpPraHnM3MoB, Hacenswline 6uoton.
BuoueHO3 XxapakTepusyeTcs onpefesieHHbIM COCTaBOM U KO/NMYEeCTBOM BW[OB,
B3aVIMOOTHOLUEHUSIMW BHYTPU BUAOB, MeXAY BMAAMW U C BHELIHEW Cpefoi.

3eneHble pacTeHus 6uoreoueHos3a (pMToLEHO3), MCMONbL3Ys B npouecce
(hOoTOCUHTE3a COJIHEYHYIO 3Hepruio, 06pasyloT opraHuyeckuMe BelLecTBa,
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KOTOpble CAYXaT nuled ANa pasfnMyHbIX XXUBOTHBLIX (300LeH03). [prbbl
(MVKOLEHO3) 1 MUKpOOpraHu3Mbl (MUKPOOMOLLEHO3) paspyLUatoT opraHuyeckme
BeLLEeCTBa, ¥ BO3BPALLAOT HEOPraHNYECKME COeJMHEHNA B OKPYXXAIOLLYIO cpesy.
OCHOBbIBafACb Ha MNULLEBbIX B3aMMOOTHOLUEHUAX BWAOB, B OMOreoueHose
NAeT MOCTOAHHOE ABMXKEHMe BELLEeCTB M 3Heprum OT OKpYXXawolleid cpedbl K
XMWBbIM OpraHu3Mam ¥ OT HUX B abWOTUYecKytk cpefy. BosHukarowme npu
3TOM KpYroBOpOT BELLECTB M MOTOK 3Hepruu, crneuumpuyHble AN KaKAoro
6uoreoueHo3a, BAMBAKOTCA B 0OWMWIA rno6anbHbIA KPYroBopoT BelecTB U
NMOTOK 3Heprum 6Guocgepsl.

Bce >XuBble opraHusMbl 6uOLEHO3a AENUTCA Ha TpU (PYHKLMOHaNbHbIE
rpynnbl: NPOAYLEHTbI, KOHCYMEHTbl W pefyLeHTb.

ST Tpu rpynnbl OTAMYAOTCA MO 3KOMOrMYECKUM CBOWCTBaM, B WX
COCTaB BXOAAT NONYNALUM MHOMMX BUAOB, CMEUMPUUHBLIX A1 KOHKPETHOro
buoreoueHosa. Nx B3aumogencTeme Mexay cob0il U C OKpyXarLein cpegoi
obecneymBaeT 6MOreoL,eHO3y ero LenoCTHOCTb.

MpoayueHTbl (0T nat. producens - CO34atOLLINIA) - NpPoOM3BOAUTENN Opra-
HUYECKUX BelLecTB - aBTOTPOPHbLIE OpraHu3Mbl, CMOCOOHbIE CUHTE3UPOBATb
opraHnyYyeckune BeLLeCTBa M3 HEOPraHW4yeckux coefuHeHui. K paHHOW rpyn-
ne OTHOCAT 3€eNeHble pacTeHus, (DOTOCUMHTE3UPYIOLWNEe U XEMOCUHTE3NPYIO-
wue GakTepum.

KoHCcymMeHTbI (OT naT. consume - noTpebnsAw), wam notpebutenu, -
reTepoTpoHble OpraHu3Mbl, OHW MNOTPebGAAIT OpraHNMYecKoe BeLeCTBO W

ABTOTpOdbI CeTepoTpodbl
MpoayueHThbI KOHCYMEHTbI PefyuLeHTbI

Puc.3. ®yHkunoHabHble Fpynnbl 6UOLEHO3a.
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nepefatoT COAepPXallyroCsd B HEM 3Hepruto no nuweBbIM Lenam. Muuiesas
(Tpohmueckasn) Uenb - MNOCNeAoBaTeNIbHOCTb OPraHM3MOB, B KOTOPOM MPOMCXO-
AUT NO3TanHbIi MepeHoOC BeLlecTBa M 3HEPrUM OT WUCTOYHMKA K MOTpebu-
Tento. K KOHCyMeHTaM OTHOCATCA BCE >KMBOTHbIe W pacTeHMSA-NapasuThbl.

PegyueHTbl (0T nar. reduco - BO3Bpalwat, BOCCTaHaB/MBAK), WM
LecTpykTopbl (nat. destruo - paspyluiatr) - reTepoTpoHble OpraHu3Mmbl,
paspywaroume oTMepLlee OpraHMYeckoe BeLecTBO OO0Oro MNpPoUCXoXxje-
HUA [0 MUHepasbHOro. K HUM OTHOCATCS canpoTpodHble (canpoduTHbIe)
bakTepun n rpubbl. OHWM NOTPebNAOT MepPTBble OpraHM4YeckKnue OCTaTKU W
noABeprarwT X MuHepanusauum (LecTpykuuu) LO HeopraHMYeckux coefu-
HeHuii. O6pasyloleecs MUHepanbHOe BELLECTBO HaKan/inMBaeTcs B MOYBe W
B JanbHeilem MNOraowaeTcs npogyLeHTamu.

Takum o06pa3om, 6OMOLEHO3 COCTOMT M3 MPOAYLEHTOB, KOHCYMEHTOB
M pepyueHToB. OTAeNbHOe CyLW,eCTBOBaHWE OPraHM3MOB KaXAoOW U3 3TUX
(PYHKLMOHANbHbLIX FPYNMn HEBO3MOXHO.

CsoictBa 6uoreoueHo30B. buoreoueHo3bl 061a4al0T pPALOM  CBOMCTB,
KOTOpble MO3BOMIAOT MM CYLLECTBOBaTb B TEUYEHWUW [LAUTENbHbIX MNEPUOAOB
BPEMEHN B OTHOCWUTENbHO HEU3MeHHOM Bufae. K Takum CBOWCTBaM OTHOCAT-
CA CamOBOCMpPOM3BOACTBO, YCTOWYMBOCTb, CaMOpPErynauus, camMopasBUTHUE,
cykueccusa (CMeHa 3KOCUCTEMbI).

CamMoBOCMpOM3BOACTBO - CMOCOBHOCTL 6GUOreoueHo3a BOCCO34aBaTb
MOTOK 3HEPrMM U OCYLEeCTBNATbL OWONOTMYECKUIA KPYroBOpOT BELLECTB
MeXAy OpraHu3amMamu U HeopraHuyeckoir npupogoi. ConHevHas 3Heprus,
BOZa U MUHepasibHble BeLWeCcTBa, akKymynumpyemble NpoAyLeHTamu, UCNONb-
3YIOTCA A1 XKU3HEAEATENIbHOCTU >KMBOMO KOMMOHEHTa 6uoreoueHos3a. OcTaTku
XMBOTHOTO W pPacTUTENIbHOT0 MNPOUCXOXAEHWSA, YAaneHHble BO BHELLHIOK
cpedy, MUHepanu3ylTca pefyLeHTamu U CHOBa BOBMEKAlOTCH B KPYroso-
poT BeulecTB. [pW [AblXxaHWW OPraHU3MOB BbILENAETCA BO BHELIHIOK Cpefy
YINeKUCNbIA ra3, KOTOPbIA, MCNONb3yeTcs NpoAyueHTamu Ans (oTOCMHTE3a.
Bnarogaps npoueccy (POTOCUHTE3a BOCMONHAETCA aTMOCHEPHbIA KUCNOPOL,
noTpebnsembiii aspobamMu Npu AblIXaHUW.

YCTONuMBOCTb 0OMoreoueHo3a WAN 3KOCUCTEMbI - 3TO CMNOCOGHOCTb
HenpepbIBHO MOAAEPXMBATb CBOK CTPYKTYPY, XapaKTep CBA3ei MeXAy KOM-
MOHEHTAMM M WX (YHKUMOHMPOBaHWE B npefenax ecTeCTBEHHOro Koneba-
HWA CBOMX MOKa3aTeneil. YCTOMUMBOCTb 00ecneynBaeTcs BbICOKMM BWOBbLIM
pazHoob6pasnem.

Camoperynauma - crnocobHocTb 6GuoreoueHosa K BOCCTAHOB/IEHMIO
AVNHAMUYECKOro paBHOBECUS W CBA3EM MeX[Y OCHOBHbIMW €ro KOMMOHEHTamu
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nocne NPUPOLHOr0 UM aHTPOMOreHHOro BO3A4eNCTBUA. 3a CUET GUOTMUECKUX
CBA3eil KO/MMYECTBO BCEX BUAOB MOAAEPXMUBAETCA Ha MOCTOAHHOM YPOBHE.
Hanpvmep, BbICOKUIA YpOXal CEMEHHbIX PACTeHWI Bbli3blBaeT POCT YUC/IEH-
HOCTWU TpbI3yHOB, KOTOpble MUTAKOTCA CEMEHaMW pacTeHWil, 4YTo ABsSeTCA
NPUYMHON YBENIMYEHUSA YUC/IEHHOCTU XULLHMKOB. Bo3pacTaHue Konu4yecTsa
XULWHNKOB MPUBOAUT K CHVDKEHWIO YUCNEHHOCTM >KepTB. Takum o06pasom,
XULWHUKN PErynnpyroT YUCNEHHOCTb TPABOSAAHLIX XXMWBOTHbIX, AeATeNIbHOCTb
TPaBOAAHbLIX XXMBOTHbIX B/USET Ha YUCNEHHOCTb pacTeHuin. Ta ke 3aBUCU-
MOCTb NPOABNAETCHA MPU B3aMMOLENCTBMM B 3BEHe MapasuUT-XO3AUH.

CamopasBuTue - CBOMCTBO OWMOreoLeHO30B OCYLLECTB/ATb WU3MEHEHUS
CBOEN CTPYKTYpbl U PYHKLUOHMPOBAHUA. VI3MeHeHUA B co06LLecTBaxX MOryT
ObITb LUKINYECKUMU W NOCTYNaTeNIbHbIMU. LIMKNNYecKne U3MeHeHNUs CBA3aHbI
C CYTOYHbIMU M CE30HHbIMU KONebaHWAMWU YC/IOBUIA BHELUHER cpefbl U 6uo-
pUTMaMy OpraHuM3moB, MPU KOTOPbIX OGMOLEHO3 BO3BpaLLAeTCA K UCXOLHOMY
cOCTOAHMIO. [locTynartenbHble (nocnegoBaTesibHOE) W3MEHEHUA - U3MEHeHUs
B 6MOLEHO3e, KOTOpble, B KOHEYHOM cuYeTe, MPUBOAAT K CMeHe 3TOro
coobwecTtBa gpyrum. [locnefosatenbHoe — 3amMelleHWe OLHOro  6MOLEHO-
3a  [APYrMM  HasblBaeTCA 3KO/IOrMYecKOin cykueccuein (OT nar. successio -
NPeemMCTBEHHOCTb).

Cykueccua - nocnegosatenbHas cMeHa 6OMOLEHO30B (3KOCUCTEM), Bblpa-
XEHHasa B M3MeHeHMW BULOBOro COCTaBa M CTPYKTYpbl co06LLiecTBa

Takum o6pa3om, 6MoreoLeHo3 COBOKYMHOCTb 6uoLeHO3a M 6uoTona, rae
OCYLLECTB/IAETCA KPYroBOPOT BELLECTB W MNpeBpalleHne 3Heprun. PyHKUMO-
Ha/IbHbIMW KOMMOHEHTaMW 3KOCUCTEMbI ABMAKOTCA MPOAYLEHTbI, KOHCYMEHTbI

N pefyueHTbl.

KniouyeBble crioBa: 3KoToM, Knumarton, 3fadoTon, (MTOLLEHO3, 300LEeHO03, MUKPO-
GMOLIEHO3, MPOAYLEHTbI, KOHCYMEHTbI W PefyLEeHTbI.

Bonpocbl 1 3agaHuA.

1 CpaBHWTe onpegeneHns MOHATUIA «OMOreoLeHo3» U «3KocUcTeMa». UTo
Mexay Humu obwero? B uem oTimuune?

2. B uyem cocTOUT ponb NPoAYLEHTOB B 3KocucTeme? [lpuBefuTe nNpUMeEpsI
(hoTOTpO(hOB M XEeMOaBTOTPO(OB.

3. Kakylo (yHKLWUI0O B 3KOCUCTEME BLIMOMHAT pefyueHTbl? Ha3oBuTte ux
npeAcTaBuTENEN.

4. Y10 03Ha4yaeT CamMOBOCMPOM3BOACTBO M YCTOMYMBOCTb GMOreoueHosa?

5. B uyem nposBnsetca camoperynauus 6uoreoueHosa?
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BbicKaoKMTE CcBOE Y/K-Nrr.

1 [ainiTe 3KONOTMYECKWIA MPOrHO3 BO3MOXHbLIX MOCNEACTBUIA B 3KOCUCTEME, €CNU
B HEN npou30igeT pe3Koe COKpalleHue YWCAeHHOCTM pefyleHToB. Kakuve
nocneicTsus mornu 6bl oXupgatb 3emso, ecnm Bbl MCYE3NN BCe PefyueHTbl?

2. YCTaHOBUTE COOTBETCTBME MeXAY (DYHKLUMOHaNbHbIMU Trpynnamu u ux npeg-
cTasuTensMu. @PyHKUMOHaNbHble rpynnbl. |) NpOAYUeHTbl. 2) KOHCYMEHTbI.
3) pegyueHTbl. [MpegctaBuTtenn: a) Gepesa; 6) N0Cb; B) AOXKAEBOW YepBb;
r) Wyka; 4) MOLOCHHOBUK; €) NULWIAAHUK, XX) NaMUHAapWA; 3) MHOTOHOXKA;
M) padHusA; K) xenesobaktepuu; N) ammoHuduUumpylowme 6akTepuu.

3. 3anonHuTe Tabnuuy. YCTaHOBWTE COOTBETCTBME MeXAY MOHATUAMU U KX

onpefeneHnamm.
JKonornyeckmne
Ne OnpegeneHnsa
TEPMUHbI
1B A OnpegeneHHas TEPPUTOPUA CO BCEMU OCOBEHHOCTAMM (Pak-
MIOLEHO3 TOPOB B HEM3MEHEHHOM OpraHu3mMamu Bupe
MoTpebuTenn oOpraHUYeckoro BeLlecTBa - reTepoTPOdHbIE
2 [popyueHThI b P P . poTpod
OpraHu3mbl
3  Knumaton B KOCHbI/i KOMMNOHEHT 3KOCUCTEMbI
duToLeHos I TNocnefoBaTenbHOE 3aMeLLeHNe OfHOro 6uoLeHo3a ApYrum
5 PefyueHTbl yal KOMMOHEHT 3KoCUCTEMbl GUMOKOCHOTO MPOUCXOXKAEHUSA
Mpeobpa3oBaHHbI  XMBBIMW ~ OpraHM3Mamm  y4acToK
6 3koton E TeppuTopuun, LNS OMpefeNeHHbIX BWAOB pacTeHUin umm
XUNBOTHbIX
7  KOHCYMEeHTHI XK COBOKYMHOCTb XMBbIX OPraHW3mMoB, Hacenstwme 6ruoton
[eTepoTpodhHble oOpraHuW3Mbl, paspyluarolime oTMmepLuee
JKonorunyeckas poTpod P paspy W P
8 K s 3 OpraHu4eckoe BelecTBO /OOOro MNPOUCXOXAEHUA [0
cykhece MUHepanLHOro
9 3padorton n [llponssognTenn opraHMYecKnUX BeLecTs
10 Bwuoton K 3eneHble pacTeHus 6uoreoueHosa
4. 3anonHuTe Tabnuuy.
CoobuiecTBa XapakTepuctmka Mpumep
duToueHos
3o00LeH03
MwukoLeHo3
MuKpo6unoLeHos
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5. Kakue n3 3KOCMCTEM MOXHO Ha3BaTb OMOreoLeHosamu: Nyr, 03epo, FHWION
NeHb, MOpeE, XBOWHbIW Nec, peky?



§ 5. CPFEJA OBUTAHNA OPIrAHM3MOB. BOAHAA CPEOA XXW3HWA

Kakoe BO34eNCTBME OKasblBAlOT Ha OpraHn3mbl YCNOBUS  Cpefdbl
obuTaHma?

Bce >XMBble OpraHu3Mbl CYLLECTBYIOT B ONpefeneHHOW cpefe 06UTaHuUS
(cpese Xun3HW), KOTOpas OKa3blBaeT Ha HUX BO3feicTBUA. Cpefa oOMUTaHUA -
3TO COBOKYMHOCTb YC/IOBUWA >KMBOM W HEXWBOM NpPUpPOAbl, B KOTOPbIX
CyLWecTBYeT [aHHbI/A opraHu3m, MNONynsauMs WA BUL, U C KOTOPbIMU OHM
HaxofATCA B MPSAMbIX WM KOCBEHHbIX B3aMMOOTHoOWweHusx. Cpepa obuTa-
HUA 3TO 4acTb NPUPOAbI, KOTOpas OKpYXaeT OpraHuM3amM u C KOTOPOA OH
HenocpeACTBEHHO B3aMMOAENCTBYeT B TeYeHMEe CBOEro XXW3HEHHOro LUKAa.

Cpefia 06MTaHMA KaX4Oro opraHU3Ma BK/HOYAET MHOXECTBO 3/1eMEHTOB
(KOMMOHEHTOB) XWBOW W HEXMBOW NpupoAbl. B 3KONOrMM 3TU 3N1EMEeHTbI
cpedbl HasblBalOTCA (pakTopamu. OKONOrMYecKUMU (haKTopamu HasblBaloTCs
No6oN 3NeMeHT WAW YCNOBME Cpefbl, Ha KOTOpble OpraHm3Mbl pearvpyroTt
NPUCNOCOBUTENbHLIMY  peakumMaMy Wnn agantayusamu. Takum  06pasom,
cpefa - 9TO COBOKYMHOCTb (DakTOPOB, OKPYXalLWMX >XXUBble OpraHuU3Mbl
M OKasblBaKOLWMX Ha HUX MpsMOe WM KOCBEHHOe Bo3feicTaue. W3 cpepbl
OpraHu3Mbl MOMy4YalT BCe HE0O6XOAMMble PeCypcCbl ANS XU3HM U B Hee Xe
BbIeNAT MNPOAYKTbl CBOEro OO6MeHa BellecTB. YCNOBUA Cpedbl OKasblBa-
0T OnpejesieHHOe B/IMAHWE W Ha reorpauyeckoe pacnpocTpaHeHMe XUBbIX
cywiects. Bce akTopbl cpefbl MO OTHOLUEHWIO K OPraHuW3my HepaBHO3Hau-
Hbl. MpucyTcTBME Of4HMX (haKTOPOB 0653aTeNbHO U HEOOXOAMMO [ANS YKU3HU
opraHusma, a Apyrux - He 006s3aTeslbHO.

Y BCex OpraHuM3MOoB B MpoLecce 3BOMOLMKN BbipaboTanuch crieundmyeckme,
mMopdonoruyeckue, U3NONOrnyeckne, NoBedeHYecKre 1 apyrue npucnocobe-
HUS - afjanTauum K obuTaHMO B CBOel cpefde. Agantauma (oT nat. adaptatio -
npunaxueaHue, NPUCNoOco6/IeHNe) - NPU3HAK WM KOMIMIEKC NpU3HaKoB, obecrie-
YMBAIOLLMX BbDKMBaHME W PasMHOXEHWEe OpraHuW3MOB B KOHKPETHOW cpefe 06u-
TaHusA. Hanpumep, ob6Tekaemas opma Tena pbl6 o6nervyaet nx nepeaBudKeHme
B M/OTHON BOAHOW cpede. Y HEKOTOPbIX BWAOB PaCTEHUI 3acCyLUNMBbLIX MeCT
BOJA MOXET 3anacatbCAd B /INCTbAX (a7103) uam crtebnax (Kakryc).

Bce MHoOroobpasve 3KONOrMYecKUX (akTopoB MOAPa3feNaT Ha Tpu
rpynnbl - abuoTuyeckue, BUOTUYECKME U aHTPOMOreHHbIe.

naBHasi 3aKOHOMEPHOCTb B CUCTEME «Cpefla-OpraHuM3mM» - 3TO HepaspbiB-
Hafd CBA3b W B3aMMHOEe B/MSHME Cpedbl M opraHu3Ma. Bce cpefbl >XWU3HW,
obecneumBas HEOOXOAMMbLIMWU  YCNOBUAMU HKUBYLLME B HUX OpraHu3Mmbl,
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MOCTOSAHHO MpeTeprneBaloT CYLLECTBEHHble W3MeHeHUs OT XXU3HeAeAaTe/lbHOCTU
3TUX OpraHM3MoB. Kak opraHusM WCMbITbIBAET BO3LENCTBME Cpefbl, TaK U cpeaa
npeTeprneBaeT W3MEHEHWA B pe3ynbTaTe BO3LEWCTBUSA XXMBbIX OPraHU3MOB.
3aKOHOMEPHOCTb  CUCTEMbl  «Cpefa-opraHusM»  6blna copmynmpoBaHa
B.W. BepHaackmMm M nonyyumna HasBaHWe 3akoHa eJMHCTBa opraHusmMa u cpejbl
ero 00MTaHUA: >KWU3Hb pa3BMBaeTCAd B pe3y/nbTare MOCTOAHHOro 06MeHa
BELEeCTB M MH(opMmauuii Ha 6ase MOTOKa 3HEPruyv B COBOKYMHOM eAMHCTBE
cpedbl W HacenAwLWMX ee OpraHM3MoB. V3 [aHHOro 3akoHa crefyet
3BONIOLMOHHO-3KONIOTMYECKUA  MPUHLMUM, COrNacHO KOTOPOMY BWG —MOXeT
CylLlecTBoBaTb [0 TeX MNOp [MOKa OKpyXawolias ero cpega COOTBETCTBYET
reHeTUYeCKUM BO3MOXXHOCTAM NPUCMOCO6/IEHNA [AAHHOrO0 BuUAaA.

JKuBble opraHu3mbl TOXE CU/IbHO BUAIOT Ha Cpefly 00UTaHUA YyXe TeMm,
YTO XMBYT B Heil. OHWM [blWaT, MUTAKTCH, BbIAENAOT MNPOAYKTbl 0O6MeHa,
pacTyT ¥ pasMHOXalTCH, MNepeMeLlaroTcs B MPOCTpaHCTBe. B pesynbrarte
3TOr0 M3MEHAKTCA ra3oBblii COCTaB BO3Ayxa, MO4YBa, YUCTOTA BOL W Apyrue
0COGEHHOCTM MEecTo06uTaHUn. I XOTS BO3[ENCTBME KaXAOro OTAeNbHOro
opraHM3mMa Ha OKpYXaloLlyt cpefy MOXeT 6biTb Mano, MacwTabbl CymMmap-
HOM aKTMBHOCTW >XUBbIX CYLLECTB OFPOMHbI. BnvsHue opraHu3mMoB Ha cpegy
06UTaHMS HasbIBalOT WX CpefoobpasyloLleil AesTeNbHOCTLHO.

Ha 3emne CyLlecTBYOT 4YeTblpe OCHOBHble cpefbl 06UTaHWSA, OCBOEHHblE W
3acefieHHble opraHusmamu. 37O BOAHAas Cpeda, Ha3eMHO-BO34yLUHas, MOYBEH-
Has 1 cpefa, obpasyemas camvMM XMBbIMU OpraHmM3Mamu (415 napasvtos U CUM-
OMOHTOB). Kaxzas M3 HMUX UMeeT CBOW cneuupuyeckne ycnosus XnsHu (puc.4).

OpraHusMmbl BefyT CBOE CyLLeCTBOBaHME B OAHOM WM HECKOMbKUX cpe-
fax xusHu. Cpefoi, B KOTOPOM BO3HMKNA XW3Hb, Oblna Boga. Mo Mmepe
MCTOPUYECKOr0 PasBMTUA OPraHM3Mbl Havasin 3acefiiTb HA3eMHO-BO3AYLUHYIO
cpefly. B pesynbTate nosABUANCL Ha3eMHble pPacTeHUS U XUBOTHble, KOTO-
pble 3BOMIOLMOHMPOBANN, afanTUPYACb K HOBbIM YC/IOBUSAIM CYLLLECTBOBAHUA.
B npouecce Xu3HeaeATeNbHOCTU XXUBbIX OPraHW3MOB MOBEPXHOCTHbIA COoi
3eMAN  NOCTEMeHHO npeobpa3oBancs B MNOYBY W HEKOTOpble OpraHu3Mmbl
nepewwnn K MOYBEHHOMY 06pa3y XMW3HW. OpraHu3MeHHYyK cpefy OCBOWIU
napasutbl U CUMOWOHTbI.

B kaxpgol cpefe pasnnyaldT KOHKPeTHble MecToo6uTaHus, uam 6uo-
TOMbl, KOTOpble MPeACTaBAAT CO60M KOHKPEeTHble KOMIMIEKChl YC0BUI,
KauyeCTBEHHO pasnunyatolimecs Mexay coboii. Hanpumep, B BOAHONW cpeae
pasnnyarTcid MecToobuTaHWa B TOMLWE BOAbl, Ha [He, Ha MNOBEPXHOCTH,
cpean BOAOPOCNEN W TpaB W [Ap.
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Puc.4. Yetbipe cpefbl Xn3HW Ha 3emne: 1- BoAHasA; 2 - Ha3eMHO-BO3AYyLUHaS;
3 - noyBeHHas; 4 - opraHM3mMeHHas.

BogHaa cpepa Xu3HW. Ha Hawei nnaHeTe 3TO camas pacrnpoCcTpaHeHHas
cpega obuTtaHus, KoTopas 06beamHAeT MWUpPOBOM OKeaH, KOHTUHEHTa/bHble
BOLOEMbI 1 MOA3eMHble BOAbl. OpraHn3mbl, obuTatoL e B BOLHON cpefe, Hasbl-
BaloTCA rmgpobuoHTamu (0T rpey. hydro - Boga, bios - Xu3Hb) (puc.5).

Boga umeet pag cneyngpuyeckmx CBOMCTB: 60/bLIYH MAOTHOCTb, Npo3pay-
HOCTb, BbICOKYK TEN/J0eMKOCTb W TENAONPOBOLHOCTb, pacLIMpeHue npu
3amep3aHuKn, OTHOCUTE/IbHO Masioe COfep)aHue KUCIopofa, OrpaHnYeHHYHo
NPOHULAEMOCTb AN cBeTa. Elle OA4HON XapakTepHON O0COBEHHOCTbH BOAHOM
Cpefbl ABNAETCA MOABMXHOCTb - TeKy4yeCTb. [lBUXEeHMe BOAbl 06ecneymBaeT
CHabXeHne BOAHbIX OpraHu3mMoB KWUCNOPOLOM W MUTATENIbHbIMW BelLecTBaMu,
NPUBOAUT K BblpaBHUBaHUIO TemnepaTypbl BO BCEM Bojoeme. B Bofe Temne-
patypa U3MeHSEeTCA B MeHbLLUe CTeneHu, YeM Ha CyLle, 13-3a BbICOKON Tenso-
eMKOCTWU W TENnNONpPOBOAHOCTWN BOAbl. OBbIWEHWe TemMnepaTypbl BO34yXa Ha
10°C BbI3bIBaET MOBbIWEHME TemnepaTypbl BoAbl HA 1°C. C rny6uHoii Temnepa-
Typa NOCTENEHHO CHMKaeTca. Ha 60nbwmnx raybrHax TeMnepaTypHbIi pexum
OTHOCUTENbHO NOCTOAHEH (He Bbiwe +4°C). B BepXHUX CNosx HabnwopgarTtcs
CYTOYHbIe U Ce30HHble KonebaHusa ot 0 go +36°C.

25



Pwuc.5. O6butatenn BogHOW cpeasl.

Bbicokasd nnoTHocTb BoAHOM cpefbl (B 700 pa3 6onble, 4eM Yy BO3-
ayxa) €o3faeT Ans 06MTaloWMX B Heil OpraHM3MOB BO3MOXXHOCTb OMOPbI.
O[ZHOK/NeTOYHbIE BOAOPOC/U, MPOCTemne, Meay3bl, MefKne pakoobpasHble Ha
TeNne MMEKT pa3Ho06pasHble BbIPOCTbI, YBENUYMBAKOLLME MMOLWAAb COMPUKOC-
HOBEHMS' C BOAOM, 4TO obecneymBaeT WX MnaByyecTb. PbibGbl, yaepxuBaroT
CBOe Teno B TOALUle BoAbl 6narogaps MnaBaTe/lbHOMY My3bipto. AKTMBHO nna-
BatoLLMe BOAHble OpraHM3mbl MPEOO0NEBAOT CONPOTUBNEHME BOAbl Gnaropaps
06Tekaemoil (hopme Tena M creymanbHbIM OpraHaM NepeaBuXeHNs.

CseTa B BOAE MeHbllUe, YeM B BO3fyxe. YacTb CONMHEYHbIX Ny4yeli oTpa-
)KaeTca OT ee MOBEPXHOCTWU, a YacTb MOrnowaeTca Towelr BoAabl. Y6biBaHME
CBETa N0 Mepe MOrpy>keHusi Ha rnybuHy orpaHuM4MBaeT pacrnpocTpaHeHue B
BOAHOW Cpefe pacTeHWid, KOTOpbIM CBET Heobxoaum Ans npouecca (POTOCUH-
Te3a. Ha XXMBOTHbIX HeLOCTATOK CBETa CKa3blBAeTCA MeHbLLE.
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CyLleCTBEHHYIO pPO/Ib B XXW3HW BOAHbIX OpPraHW3MOB WrpaeT Ccofe-
HOCTb BOAbl. PasHble BOLOEMbl WMEKT OMpefeneHHbli XUMUYECKUIA COCTaB.
OfHVMM M3 BaXHEWWnX rasos, COAepXKalLMXcs B BOLE, ABNAETCA KWCIOPOA.
OCHOBHOWM WMCTOYHMK KuUcnopofa - (POTOCUMHTETUYECKas AesTeNbHOCTb 3ene-
HbIX pPacTeHWi, OH TakKXe NocTynaeT U3 aTMocdepbl.

AfjanTaunmm pacTeHU K XXU3HM B Boge. B coneHbix Bogax obuTaroT
TONbKO BOAOPOCAWN. 3TW pacTeHUs BblpabaTbiBalOT AOMNOMHUTENbHbIE MUT-
MeHTbl, 4T0bObl MpucnocabnmeatbCsA K HeAocTaTky cseTa. Bopgopocnu, ob6u-
TalolMe Ha pasHblX rnybuHax, MMelT Pas3/IMyHYI0 OKPacKy: B MEeNKOBOAHbIX
30Hax npeob6nagatdT 3efneHble Bogopocnn, B 6osee rny6oOKMX BCTpevarTcs
oypble, a ewe rnybxe o6uTaldT camble T1yOOKOBOAHblIE BOAOPOCAU -
KpacHble BOAOPOCAMN.

Bbicline pacTeHUs BOLHOW Cpefbl HasblBAKOTCA ruapoguTamm (0T rpeu.
hydro - Boga, phyton - pacTeHue). Boga oTnnuyaeTcs OT BO3dyxa OO0NbLUEN
NAOTHOCTbIO, UYTO OTPAXaeTCAa Ha CTPOeHUM Tena rugpoutoB. B cTebnsx
BOLHbIX BbICLUMX pacTeHWid cnabo pa3BUTbl MeXaHuyeckas TKaHb, MPOBOAA-
Was TKaHb W KopHeBas cucTema. MHorga KOpHM OTCYTCTBYHOT (3n04es), wuam
cnyXart gns 3akpenneHus B cybctparte (poros, CTPenosiuct). Ha KopHAx oT-
CYTCTBYIOT KOpPHEBble BOSIOCKW. [lpucrnocobneHnemM K HefoCTaTKy Kucnopo-
fa B BOAe fABNAETCS Hanu4yMe B OpraHax pPacTeHWI BO3AYXOHOCHOW TKaHW -
a3pEHXUMbI. JINCTOBbIE NAACTUHKN TOHKWUE, Y HEKOTOPbIX PacTeHWU (KyBLUMHKA
N CTpenonuct) opma NUCTbEB B BOAE W HAa BO34yXe pasHas. [binbua, Mnofbl
M CemMeHa BOAHbIX pacTeHWUl MMET Mpo4vHble 060/7104KM, NpeaoTBpaLatoLLme
nonajaHue BOAbl BHYrpb W MPUCNOCO6GMEHbI K PacnpoCTPaHEHUIO BOLOWA.

AjanTauum XUBOTHbIX K XXW3HW B BoAe. KMBOTHbIA MUP BOAHOW cpefbl
oorat, 4Yem pacTuTeNbHbIA. WX pa3fgenstoT Ha 3KOM0rMyeckue rpynmnbl: MiaHK-
TOH, HEKTOH, 6eHTOC. DTU Trpynnbl OTMYAOTCA MOP(ONOrMYeCKUMU, (DU3N0N0-
rMYeCKUMN W MOBeLeHYECKMMU afanTauusamu.

MnaHkToH (0T rpey. planktos - napsawwmia, 6nyxaatowmii) - COBOKYI-
HOCTb OpPraHM3MOB, HaceNAwLWMX TONWY BOAbl, He CMNOCOOHbLIX K CaMoCTOos-
Te/IbHOMY ABV)KEHMIO W MAaCCMBHO MepeHocAWmxes tedeHneM. OH npefacTaBneH
NPOCTENLUNMMN, KULLIEYHOMONOCTHLIMW, MENIKMMU PakoobpasHbIMU, WKPUHKaMK
N NMYUHKaMK pblb. 01 60/bLUMHCTBA MIAHKTOHHbIX OpPraHM3MOB XapaKTepHbl
nNpucnoco6neHnsa Ansa napeHus B TOMLWE BOAbl: A/IMHHbLIE BbIPOCTbI, a30Bble
NN XXNPOBbIE BK/HOYEHUS.

HekToH (0T rpey. nektos - nnasawLWmii) - aKTUBHO MfaBaloLue BOLHbIE
XXVBOTHbIE, KOTOPble CNOCOOHbI MPOTUBOCTOATL TEYEHUIO W MepemMeLLaTbCcsa Ha
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3HauMTeNbHble paccTosHMA. K 3TOi rpynne OTHOCATCA: rO/I0BOHOTME MOJIOC-
KW pblObl, KNTOOOPa3Hble, NacToOHOrve. AgantaumMamMmm K akTUBHOMY MJiaBaHUIO
M YMEHbLIEHUIO TPEHUA Tea ABAAKTCA XOPOLOo pa3BuTas MyckynaTtypa, obte-
Kaemas (popMa Tena, Halimume Ha KOXe Yellyun 1 cinm3un, NNaBHUKKU, nacTbl 1 Ap.

BeHTOC (0T rpey. benthos - rny6uHa) - opraHu3mMbl, 06uUTaloLLINE Ha fHE BO-
[0eMa Un B TO/LLE AOHHOIO rpyHTa. BeHTOCHbIe OpraHM3Mbl UMEIOT aganTaunu,
Hanpas/ieHHble HA YMEHbLUEeHWEe MNaByyecTn: PakoBUHY (MOTOCKN), XUTUHO-
BbliA MOKPOB (paku, Kpabbl, OMapbl, NaHrycTbl), OpraHbl hukcaLum 4ns 3akpense-
HUA Ha AHe (npucocky y nNuasok). Ckatbl, pbiba Kambana UMEKT YNIoWweHHoe
Teno, NaHLETHUKN 1 HEKOTOPble MHOTOLLETUHKOBbIE YePBM 3apbiBAlOTCA B IPYHT.

KnioueBble CoBa: cpeaa, Cpefa 06UTaHus, aganTayus, 3KON0rMYeckmne hakTopsl,
rMAPOGNOHTHI, TMAPOPUTHI, MNAHKTOH, HEKTOH, GEHTOC.

Bonpocbl 1 3agaHuA.

6) 1 [aiiTe onpegeneHne MOHATUA «Cpefa XWU3HW». Kakue cpedbl XU3HW MOXHO
BbIfieNINTb Ha nnaHeTe 3emMna?

KakoBbl 0CO6EHHOCTY BOAHOW cpefbl 06MTaHNA?
YKaXuTe UCTOUYHUKM KUC/TOPOJa M YIIeKUCNOoro rasa B Boje.
CofiepXXaHune Kakoro rasa B BOfe fBNAETCA NMMMUTUPYIOLUM (DaKTOPOM?
B yem nposBnalTCA NpucnocobieHns pacTeHuid K XuM3Hu B Boge? lMpuseante
npuMepsbl.
YCcTaHOBUTE COOTBETCTBME MEXAY 3KOAOTMYECKUMMW Fpynnamu BOAHbIX 06M-
Tatenein u uX NpeAcTaBUTENsMU. DKOMOrMYecKme rpynnbl: 1) MNNAHKTOH;
2) HekTOH; 3) 6eHToc. lMpepctaBuTenu: a) Wyka; 6) medysa; B) kambana;
r) OCbMUHOT; [l) Kpab; e) fathHus; X) pak-oTLWeNbHUK.

arw

o

BbiCKa>KunTe cB0Oe MHEHWMe.
Ha30BMTe NpUYMHbLI MacCoBOW rmbenn polb B 3MMHUE 1 NeTHMEe neprogbl. CocTaBb-
Te NiaH MeponpuATUA, NO3BONSIOLWMX UX NPEAOTBPATUTD.

3agaHnsa gns camocToATeNbHON paboThl.
1 3anonHuTe Tabnmuy. Hanuwwnte agantauum XUBOTHbIX K BOAHOR cpege.

>XnBoTHoe ApfanTtauuu
KacaTka
benyra
MaHTa
Mopckas yepenaxa
Megysbl
AKTUHUN

Kontowka
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2. BMONOTUYECKNIA AMKTAHT. Hanuwmte cOOTBETCTBYIOLWMIA TEPMUH 13 CNIUCKA, COOT-
BETCTBYIOWWIA CRefyoW MM onpeaeneHusm. TepMUHbI: CPeAa, MAaHKTOH, aganTta-
L5, IKONOTMYECKME (haKTopbl, Cpeda 06MTaHus, HEKTOH, rMapOGUOHTLI, GEHTOC.

Ne CyLWHOCTb TepMUHa TepMuH

1 AKTWBHO MnnasaroLLine BOAHbIE XXNBOTHbIE, KOTOpble CNOCOGHbI
MPOTUBOCTOATb TEYEHUIO

5 COBOKYMHOCTb (haKTOPOB, OKA3bIBAIOLLMX HA HUX MPAMOE WK
KOCBEHHOE BO3/elicTBUE
3 OpraHusmbl, 06uTaloLMe B BOAHONW cpeae

4 J11060ii 3NeMeHT 1K ycnoBue CPefbl, Ha KOTOPbIE OPraHN3Mbl pearupyior
afjanTtaymsamm

5 COBOKYMHOCTb YC/NOBUIA XWBOW 1N HEXUBOWA NPUPOAI

Mpu3sHak, o6ecnevnBakoLLMii BbIXXKMBAHUE N PA3MHOXEHWE OpPraHN3mMoB B
KOHKPETHO cpege

COBOKYMHOCTb OPraHM3MOoB, HaCeNstoLWMX TONLLY BOAbI, HE CMOCOGHbIX
K CaMOCTOSATEIbHOMY [BVXXEHUIO

8 OpraHusmbl, 06MTalOLLME HA AHE BOAOEMA WU B TOJILLE JOHHOTO FPyHTA

§ 6. HASEMHO-BO34YLWHAA, NMOYBEHHAA CPEAbl OBUTAHUA.
XVBbIE OPIr'AHN3MbI KAK CPEAOA XXU3HU

, BcnomHuTe n3 kypca HOOMOMM, Kakue >KMBOTHbIE 3aHUMAalOT Ha3eMHO-
O BO3AYLUHYKO W NOYBEHHYI Cpefbl 06MTaHWS.

HasemHo-BO3aywHaa cpega. Oco6eHHOCTbIO Ha3eMHO-BO3AYLIHON cpe-
Abl ABNSIETCA TO, 4YTO OpPraHU3Mbl, obuTaloLMe B 3TON CpPefe, OKPYXKEHbI
BO34yXOoM. Bo3gyx npeacTaBnsieT co6oii cmecb rasoB. Bo3gyx Kak 3Kono-
FMYECKNn (hakTop XapaKTepu3yeTcs MOCTOSAHCTBOM cOCTaBa - as30Ta B HeMm
copepxutca 78,08%, kucnopoga - okono 20,9%, aproHa - okono 1%, yrne-
kucnoro rasa - 0,03%. Kwucnopog nossuncs B atmocepe 3eMv NpUMEPHO
2,5 Mnpa. net Hasaf4 W rnaBHYK po/fib B 3TOM WUrpano pas3BuUTMe pacTUTeNb-
HOro Mupa Cylwr W OKeaHa. 3a CYeT AMOKcuAa yrnepoga v BOAbl pacTeHus
CMHTE3NPYIOT OpraHM4Yeckoe BeLWIECTBO W BbIAENAT KUCAOPOL4. BOnblnH-
CTBO >XMBOTHbIX B 3TON Ccpede nepefsuralTca no TBEpPAOMY cybeTpaty -
MoyBe, a PacTEHUSA YKOPEHAKTCA B Heil.

Bo3gyx o06nagaeT HM3KOW NAOTHOCTbHO, 4YTO OMpefenser ero HesHauu-
Te/IbHOe COMPOTMB/IEHWE NPWU MNepeiBUMIXEHUN OPraHnU3mMoB MO MOBEPXHOCTU
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MOYBbI M NO3TOMY He MOXET BbINOMHATbL (PYHKLMIO ONOpbl ANs OpraHM3MOB
(3a ucknoyeHnem netarlolmnx). Hu3kas NAOTHOCTb BO3fyxa 00yCNnoBAMBaeT
TakXXe HW3Koe AaBneHWe Ha cywe (760 MM pT. cT.). Bo3gyx umeeT 6onee
BbICOKYI MpO3payHoOCTb, 4eM Boga (pwuc.6).

JKonornyeckme (akTopbl, AeACTBYHOLUME B HA3eMHO-BO3AYLIHOW cpeae,
OT/IMYAKOTCA cneuupuyecKMMmn 0COOGEHHOCTAMMW: CBeT 3[eCb MO CPaBHEHWUIO
C ApYrMMuM cpefamu WHTEHCMBHee, TemnepaTypa npeTtepnesaeT 6o0siee CU/b-
Hble Koneb6aHWs, BNAXHOCTb 3HAYMTENIbHO W3MEHSeTCHd B 3aBUCUMMOCTU OT
reorpauyeckoro mnONOXeHWs, Ce30Ha WM BpPeMeHW CcyToK. Bo3sgyliHble Mmac-
Cbl nepemeLLaldTCa B rOPU3OHTaIbHOM W BEPTUKaNbHOM HanpaBfieHUAX. 370
NPUBOAUT K MOSIBJEHWIO TaKOr0 3KOMOrMYecKoro haktopa, Kak BeTep.

Bo3gyx, kak u gpyrve ¢aktopbl Cpefbl, OKas3blBaeT Ha OpraHu3Mbl nps-
MOe W KOCBEHHOe feicTaue. lMpu nNpsMOM BO3AEACTBUM OH WMMeeT HebOosb-
LLOe 3KO/Iornyeckoe 3HaveHme. KOCBEHHOE BAMSAHME BO34yXa OCYLLECTBAA-
eTcA uepe3 BeTpbl, KOTOPble MEHAKT XapakTep TakKMX BaXXHbIX (haKTOpOB,
KaKk TemrepaTypa W BAaXHOCTb, OKa3blBalOT MexaHuyeckoe [eicTBME Ha

Punc.6. ObuTtaTenn Ha3eMHO-BO3AYLIHON Cpegbl.
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opraHusMmbl. BeTep BbI3blBaeT W3MEHEHME WHTEHCMBHOCTM TpaHCcnmpauuu
y pacTeHuii. BeTep urpaet onpefeneHHyt pofib B OMbIJIEHUN pacTeHWi-
aHemo(unos (OT rpeyveckoro anemos - Betep, filia - n6oBb, Apyxba) -
BETPOONbINIAEMbIX PacTeHWn, KOTopble BblpaboTanu ANnd 3TOro pag npucno-
cobneHuii. Bo3gylHble MOTOKU BbINOMHAKT ONpefeneHHY posib B pacce-
NEHUN pacTeHWA W XXMBOTHbIX. [10Abl PacTEHWI UMEKT MHOXECTBO Mpu-
Cnoco6neHnii, U pa3HOCATCS BETPOM Ha 6onbluMe paccTosHMA. W3 Kypca
00TaHUKM BaM W3BECTHO, YTO aHEMOXOPHble pacTeHUs (OT rpedy. anemos -
BeTep M choreo - NpoaBMratCb) - pacTeHWs, MAOAbl KOTOPbIX pacnpocTpa-
HAKOTCA BETPOM, UMEKT psAf NpUCnoco6/eHui.

[nsa Ha3eMHO-BO3AYLUHON Cpefbl XapakTepHa 30HaNbHOCTb W Kaxpaas
KNMmaTuyeckas 30Ha XapakTepusyeTcs CBOe06pa3HOW pacTUTENbHOCTbI U
XUBOTHbIMU. Ha3eMHO0-BO34yLIHasA cpefa >XW3HU OT/ANYAETCH OrpPOMHbIM
pasHoo6pa3vem MecToOOMTaHWiA: NYCTbIHW, CTenwu, fieca, newepbl, 6010Ta,
pPaBHUHbI W rOpbl.

AfantaumMn pacTeHUn U XUBOTHbIX K XXU3HW B Ha3eMHO-BO34YLUHOW
cpege. Mpucnoco6neHns K Ha3eMHO-BO3AYLUHOW cpefe CBfi3aHbl C BbIXOLOM
pacTeHWin Ha cylwy. TakK Kak BO34yX He MOXET CMYXWUTb HafeXHOW onopoi,
Yy pacTeHWid BO3HUKAN MexaHW4yeckme TKaHW. LLIMpokuii gmana3oH n3MeHe-
HUA KNMMaTUYeCKUX (HhakTopoB CTan MNPUUYUHON (HOPMUPOBAHUSA MOTHbIX
MOKPOBHbIX TKaHel - nepuaepmbl, KOpkW. bnarogaps NOABMXXHOCTM BO34Yy-
Xa (BeTpy) y pacTeHuii cthopMUpPOBanUCb MPUCNOCO6MEHNA K OMbIIEHNUIO,
pacnpocTpaHeHUo crop, NA0A40B U CEMSH.

MHoOrve >XuWBOTHble (HaceKoMble, MTULbI) MPUCNOCOOUNNCH K aKTUBHOMY
nonety. MNepemelleHne BO3AYLUHbIX MAacCc WMCMNONb3YeTCA HEeKOTOPbIMU MeSKu-
MW opraHusMamu (nayku, HaceKOMble) ANS NacCUBHOMO pacceneHus. Huskas
NNOTHOCTb BO34yXa CTana MPUUYMHON COBEPLUEHCTBOBAHMS Y >KMBOTHbIX B
npouecce 3BOMOLMN HAPYXHOTO (4IEHUCTOHOINE) U BHYTPEHHero (Mo3BOHOY-
Hble) CKeNeToB. Y Ha3eMHbIX XXMBOTHbIX MMeeT MeCTO OrpaHuyeHue npegenb-
HOW Maccbl 1 pasmepoB Tena. CaMoe KpYMHOe XXMBOTHOE CyLIM - CNOH (Macca
[0 5 T) ropasfo MeHblle MOPCKOro ruraHTa - cuHero kuta (4o 150 T).

MouBeHHadA cpefa obuTaHMA. MNoyBa, 06nafaroW M NIOAOPOAMEM, BEPX-
HWA cnoit 3emHol Kopbl. OHa o6pa3oBanacb B pe3ynbTaTe B3aMMOAENCTBUS
KNMMaTU4eckKux 1 OUONOrnyeckux (HaktopoB. Teephble 4vacTuubl, U3 KOTO-
PbIX COCTOWUT MOYBa, OKPY>KEHbl BO34YXOM W BOLOMW.

MouBa, Kak cpefa ob6uTaHWsA, XapakTepusyeTca: 60MbLIOK NAOTHOCTbIO,
OTCYTCTBMEM CBeTa, He3HauuTe/IbHbIMU TemnepaTypHbIMKU  KonebaHusMU,

31



HU3KMM COfEepPXXaHWemM Kucaopoga WM AOCTaTOYHO BbICOKMM - YIEKWUCNOr0
raza. [louBbl pasHbIX KAMMATMYECKMX 30H OT/NYAKOTCA  BN@XHOCTHIO,
aspauuein (obecneyeHne BO3AyXOM), peakumei cpeabl (pH), 3aCONEHHOCTLIO.
Buabl, Hacenawowme NOYBEHHYK cpedy, HasblBalOT 3gaobuomntamm (OT rpeu.
edaphos - «noyBa» u biontos - «KuBywWMi») (puc.7).

Puc.7. O6butaTenn nousbl.

Ha BepxHMX Cnosx MoYBbl COAEPXKATCA KOPHW pPacTeHWUi, KoTopble B Mpo-
Llecce >KM3HeLeATe/IbHOCTU M NOC/e OTMUPaHUA U Pa3fioKeHUs, paspbiXnf-
0T MOYBY M CO3JAOT ONpefefieHHble YCNOBUA AN XKWU3HWU APYrUX OpraHus-
MOB. XXMBOTHble, obuTaloLiMe B MNOYBE, MepPemMeLunBalOT MOYBEHHYK Maccy.
HakonneHHble B NOYBe OTMepLUME YacTU PaCTeHU M XMUBOTHLIX SBAAKOTCS
MCTOYHUKOM OpraHMYyeckKoro BellecTBa M 0b6ecneymBatOT 3Heprvein oburaro-
WKUX B MO4YBE MNpocTenlunx, 6GakTepuii u rpuboB. [MouBa B XWM3HWM pacTe-
HWIA BbINOMHSAET (PYHKUMM 3aKpenseHns, BOLOCHAaOXeHWs, UCTOYHMKA MUHe-
paslbHOr0 NUTaHWs. BaXHyk ponb B pOCTe WM pa3BUTUM pacTeHWid urpaet
opraHMyeckoe BeLLECTBO MOYBbI - MeperHoin wam rymyc. Cogepxalimecs B
MoYBe OpraHWYeckre BeLLecTBa pacLiennsaTca MoL BO3J4eNCTBUEM pasfny-
HbIX (PU3NKO-XUMUYECKUX MPOLLECCOB, a TaKXe XWUBbIX OPraHU3MoB (4eTpuTo-
(paroB, 6GakTepuii, rpMboB) W NpeBpawlalTcad B rymyc. [ymyc - KOHEYHbIl
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NPOAYKT pacnaja OpraHMYecKUX BeLLeCTB, M 4Yem 6O/blle rymyca, TeM Bbllle
nnogopoave noysbl.OH 06yCNOBAMBAET MAOAOPOAME MOYB U UX CTPYKTYpY.
Mpoueccbl MWUHepanu3aLun OpraHMYecKMX BeLLecTB W MeperHos obecneym-
BatOT MOCTOSAHHOE MOCTYM/IEHWE B MOYBEHHbI PacTBOP TaKMX BaXKHeWLIUX
3NIEMEHTOB, TaKMX KaK asoT, docdop, cepa, Kanbuuii, Kanuid, MUKpPO3ne-
MeHTbl. B KOpHEBOM MWUTaHMM pacTeHWid 0cobyt pPofib UrpatoT MOYBEHHbIE
MWKPOOPraHNU3Mbl, BblAe/IEHNS KOTOPbIX YCBauBalOTCH KOPHEBON CUCTEMOINA.
BONbWMWHCTBO BbICWIMX PaCTEHUIA MMEKT MUKOPU3Y, 3HAYUTENbHO YBEINYU-
BalOLLY0 aKTUBHYK MOBEPXHOCTb KOPHENA.

MuKpoopraHunaMbl, pacTeHUs W XWBOTHble, 06UTalOLLME B NOYBE, HAXOAAT-
Cd B MOCTOSIHHOM B3aVMOAENCTBUM ApYr C ApYrom. XXMBOTHble U GakTepuu
noTpebNAT pacTUTeNbHble YrneBodpl, 0enku, >upbl. [pubbl paspyLlatoT
Lennnosy - ApeBecuHy. bnarogaps 3TMM B3avMOOTHOLUEHMSIM U B pe3ynbTaTe
N3MEHEHUI (U3NYECKNX U OMOXUMMUYECKUX CBOWCTB FOPHON nopoAbl B
npupoge MOCTOSAHHO NPOUCXOAAT MO4YBOO6GPa30BaTeNlbHbIE MPOLECChHI.

ApanTtauun pacTeHUA UM XUBOTHbIX K XXWU3HM B nouBe. B cyxux knu-
MaTUYeCKMUX YCNOBUAX PaCTEHUA UCMbITbIBAOT AeuuunT BoAbl. B cuibHO
3aCOMEHHbIX MOYBax M3-3a BbICOKOrO OCMOTMYECKOrO AaBfIEHUS| MOYBEHHOO
pacTBopa, Bofja A1 MHOrMX pacTeHWii OKasblBaeTCsi HefOCTYMHON. PacTeHus
JAaXe Ha BNAaXHbIX MOYBaxX MOTYT MCMNbITbIBaTb Ae(UUUT BOAbI, KOrja HU3-
Kasg TemnepaTypa MO4YBbl MPENATCTBYHOT HOPMaJbHOMY (YHKLUOHUPOBAHUIO
KOPHEBOW CUCTEMbI.

B npouecce 3BONKOLMM Y MOYBEHHbIX >XMBOTHbIX BblpaboTanucb COOT-
BeTCTBYOUWMe aganTaymu. OHM MMEKT HebonbluMe pasmepbl Tena, MpoY-
Hble HE HamOKallLlMe UNN NOKPbITOE CAN3bI0 KOXHbIe MOKPOBbI, OTCYTCTBUE
AN Hefopa3BMTME OPraHoB 3peHus. [Na HUX XapaKTepHbl pasHble Croco6bl
nepeaBvKeHUs B no4yse. Hanpumep, MeaBeakM M KPOTbl POKOT XOAbl M
HOPbl, AO0XAEeBble YEpBM pa3fBMratoT MOYBEHHblE YacTULbl W MNPOKNafbl-
BalOT XOAbl. 3eMNEepoLMe XMWBOTHblE MMEIT KOMaTe/lbHble KOHEYHOCTH,
KOMbYaTble YEPBU UMET rMAPOCTaTUYECKWIA CKENeT U LLEeTUHKKU AN Onopbl,
HaCEeKOMblE U MHOFOHOXKW —KOTFOTKM.

XXuBble opraHu3mbl Kak cpefa >XWU3HW. XXUBO OpraHu3M MOXET Chy-
XWUTb Cpefoil 06MTaHMA 1S MapasuToB M CMMOMOHTOB. JTa cpeja 0buTa-
HWS npeAcTaBfeHa TenaMum cCamMux OPraHW3MOB - PacTEHUSMM, XUBOTHLIMMU,
B TOM 4uMC/ie W 4enoBeKOoM. Mcnonb3oBaHWe OLHUMU XKMBbIMWU OpraHu3mamu
APYTMX B KauyecTBe cpefbl 06MTaHWA - ApeBHee M LUMPOKO pacnpocTpa-
HeHHOe sABfeHMe B npupoge. OpraHuW3m, B KOTOPOM MOCENSOTCS Apyrue
OpraHu3Mbl, Ha3blBAOT XO03AMHOM. OHWM WCNOMb3YKTCH APYrMMU OpraHu3-
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MaMu, rfaBHbIM 06pasom napasMTUYeCKUMWU 6aKTepuamu, rpubamm u He-
KOTOPbIMW  6eCMO3BOHOYHbIMU XMWBOTHbIMU, a TakKXe CUMOMOTUYECKUMU
NpoCTeAMMN 1 BOAOPOCNAMU, B KayeCcTBe MecTa AN XU3HW WU UCTOYHMKA
nuTaTeNlbHbIX BeLecTB. Pa3nnyatdT HECKO/IbKO TUNOB CMMOKO3a, KOTOpble
OyfyT paccMOTpeHbl B crefytowmx temax. OpraHuM3mbl, HacenswoLiMe BHYT-
PeHHWe opraHbl W TKaHW, HasblBalOTCA 3HAOOWOHTamu (0T rped. endon -
BHYTPU 1 biontos - >uBywmuin) (puc.8).

BHyTpuopraHusameHHas cpefa, Kak cpefa o0uTaHWA, XapakTepusyet-
cA pAagoOM crneunguyeckux O0COBEeHHOCTEeN, KOTopble 06ecneynBatoT 3alyu-
Ty OT HebNaronpuATHbIX BHELHWX BO3AENCTBWIA: Halu4yMeM [LOCTAaTOYHOrO
KONu4yecTBa BOAbl U MWLM ANA ero obuTaTeneid, NOCTOAHCTBOM Temnepartyp-
HOro, COMeBOr0 U OCMOTUYECKOrO PEeXUMOB U Ap.

Pnc.8. XXM3HEHHbIA LUMKA LWWMPOKOro neHteua: | - monoBo3penbiii 4epBb; 2 - 3pe-
NblA YneHwK; 3 - AiLo; 4 - NMUMHKA NepBOro mnopsgka; 4(a) - NPoMeXyTouHblli X038-
MH NepBoro nopsagka (UMKMOH); 5- NMYMHKa BTOPOro nopsagka; 5(a) - MpOMeXYTOUYHbII
X035IMH BTOPOro nopsigka (Menkue pbibbl); 6 - NMUYMHKA TpeTbero nopsaaka; 6(a) - npo-
MEXYTOUHbIA X03AWH TpeTbero nopsgka (XuwHas pbi6a); 7 - OKOHYaTeNbHbIA XO3AUH
(yenoBek, XULWHbIE MNEKOMUTAIOLLME).
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BmecTe ¢ TemM oOpraHusmbl-napasvtbel M CUMOGUOHTbI WCMbITHIBAKOT PAL
TPYAHOCTEW: OFPaHWYEHHOCTb  >KM3HEHHOTO MPOCTPAHCTBA, C/IOXHOCTb
pacnpocTpaHeHWs napasuta U CUMOWMOHTA OT OAHOr0 XO03AWHa K Apyro-
My W OTBETHble 3alWTHble peakuuMnm CO CTOPOHbl aKTUBHOIO WMMMYyHUTeTa
opraHvM3mMa-xo3sfuHa.

Afantaunum K XW3HW B APYrom opraHm3me. B3anMOOTHOLWIEHUSs, Korpa
OLMH opraHuM3m (napasuT) XMBET 3a CYeT Apyroro (Xo3suHa), Ha3blBAKTCH
napasuTnusMmom. Mo xapakTepy B3avIMOOTHOLLEHMIA C XO3AMHOM BbIAENAOT ABe
KaTeropum opraHu3MoB-NnapasnToB: 3KTOMapasnTbl 06MTaOT Ha MOBEPXHOCTU
Tena xo3anHa (BwK, 6NOXM, Kewu, K/onbl); 3HAONAPA3UTbl XMUBYT B Tese
X035MHa (ManapuiiHbli NnasMoAuiA, ackapuja, Bfacorfnae, OblUuiA LEeneHb).
JHAonapasuTbl 06MTAKOT B MOMOCTW Tefa, B TKAHAX U B K/eTKaxX. Y 3HAO-
napasuToB B MNpolecce 3BOMOUUM BblpaboTannchb psag NpPUCNocobNeHnid K
XXU3HWM B Apyrom opraHusMme. OCHOBHble ajanTauuu K napasutu3My: Masble
pasmepbl Tena, ynpolieHWe BHELIHEro W BHYTPEHHEro CTPOeHWs, 3aljuTHble
MOKPOBbI Tefa, BbICOKas M/IOLOBUTOCTb, CMEHa X0351eB B XXW3HEHHOM LWKe.

Y napasuToB HET HeobXOAMMOCTM WUMeTb C/I0XHOe CTPOeHWe W Bblpa-
0aTbiBaTb C/IOXKHble MexaHW3Mbl afjanTauun, Tak KakK YCNoBus 06MTaHWA
napasuToB MOCTOSHHbI W OMTUManbHbl. MO3TOMY Yy HUX NPOUCXOAMT YyMnpo-
WeHne WAM peaykuusa OTAeNlbHbIX CUCTEM oOpraHos. Hanpumep, Ha Tene
napasMTUUYeCKNUX 4epBel OTCYTCTBYIKOT OpraHbl nepeaBudxeHus. HekoTopble
npeacTaBuTeNI UMEKT opraHbl (mkcaumm (KpOYKuK, MPUCOCKK), MO3BONAIO-
WMe 3aKpenuTbCAa B OpraHuM3me xo3suHa. J1erkofoctynHaa nuuia, npusena K
YNPOLLEHNIO CUCTEMbl MULLEBAPEHUS Y NapasvuToB. Y MEYEHOUHOro cocalb-
WMKa nuuieBapuTenibHas cuUcTeMa YnpolieHa, a y Oblubero LenHd U BOBCe
yTpayeHa. OrpaHu4eHUs B [JOCTYMe K KWCMOPOAY MPUBEIN K MNepexosy Ha
aHaspoOHbIA TUN AbixaHUsA (6poXXeHWe). Takol cnocob [AbiXaHWA OnpaBAbl-
BaeTCA, TaK KakK 3HepreTMyeckue 3aTpaTbl NapasvToOB HeBeWMKW, a 3anac
NMALWM HEUCCHKaeM.

B oTnMume OT CBOGOLHOXMBYLLMX OpPraHW3MOB, B3aUMOAEWCTBYHOLUX C
OKpY>XXaloLlleid cpefoil, napasuTbl MEPeNoXunnm TAXKECTb PerynsaumyM OTHOLUe-
HWUA CO Cpefoi Ha X035MHA. DTO NPUBENO K YNPOLLEHUIO CTPOEHUSA UX HepB-
HOM cucTembl U pefyKuuu opraHoB 4yBCTB. OTnana U HeOOXOAMMOCTb Bbl-
paboTKM npucnocobneHnii Ansa akTUBHOW WM MAcCUBHOW 3allMTbl OT Bparos.

BONbLWMWHCTBO NapasuToB 06MTaeT B MULLEBAPUTENbHOM TpaKTe X03fMHa
M MOABEPXEHO BO3AENCTBUIO (PEPMEHTOB MNULLEBapUTENbHbIX COKOB. Ans 3a-
WMTbl OT MepeBapuBaHUA Y HUX CHOPMUPOBANUCHL Creundruyeckmne MoKpPOBbI
Tena. TPYAHOCTM B pacnpoCTpaHeHWW Yy napasvToB KOMMEHCUPYKOTCA MOBbI-
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LUEHWEM CMOCOOGHOCTM K PasMHOXEHWK. WHTEHCUMBHOe pas3BUTWE MOJOBOIA
cucTeMbl obecrneymBaeT BbICOKME PEMPOAYKTUBHbIE BO3MOXHOCTU BMAA.

Y napasuToB, Kak MNpaBW10, B XXW3HEHHOM LMKNe HabMaaeTcs CMeHa
X035ieB. bnarogaps 3TOMYy He [OMYCKaeTcsa CKOMAeHWe B OAHOM OpraHusme-
X035iMHe 60NbLWOro KonM4yecTBa MapasuToB, YTO MOMI0 Obl NMPUBECTM K €ro
rméenun.

Y napasuTU4ecKnx pacTeHU NUTaHUE COKOM XO035MHA NPUBENO K pefyKuum
CUCTEMbI (POTOCMHTE3a W yTpate Xxaopodunna. Y HUX TakKXe MNpPousoLno
YNpolleHne CTPOEHUS WAW  MNOSHaA NoTeps BereTatMBHbIX OPraHoB -
KOpHS, N1CTa.

KnoueBble cnoBa: Ha3eMHO-BO3fylLIHas cpefa, NOYBEHHAas cpeja O6WTaHHS,
XKMBbIE OpraHU3Mbl Kak cpefa >XW3HW, aspobuOHTbI, 34ah06UOHTLI, 3HA0OMOH-
Tbl, 3KTONapasuThbl, 3HAOMAPA3UTHI.

6) Bonpocbl ¥ 3agaHuns.
1

. OxapakTepu3yiiTe CBOCTBA BO3AyXa KaK KOMMOHEHTa Ha3eMHO-BO34YLUHOWA
cpeabl.

2. Kakne (hakTtopbl Ha3eMHO-BO3AYLUHOWA cpedbl SIBASKOTCA AUMUTUPYHOLWMUMN?
Mouemy?

3. Kakve npucnocobneHns uMelOTCa Yy OpPraHU3MOB K XKU3HW B Ha3eMHO-
BO3AYLUHONM cpefe?

4. lMepeuncnnute 0COOGEHHOCTU MOYBLI KaK Cpedbl >KWU3HWU.

5. Kakosbl mpucnoco6/ieHns opraHu3MoB K XXM3HW B nouse? [puseguTte npu-
Mepbl OpPraHM3moB - 06uTaTeneil MouyBbl.

6. KakoBbl 0CO6EHHOCTU BHYTPMOPraHW3MeHHOW cpefdbl 06MTaHUA?

7. B uem nposBnAlTCA MpucnocobneHns OpraHU3MOB K BHyTpuMapasvTu-
4yecKoMy 06pasy XXWU3HU?

3afaHnsa 415 camMoCTOsATeNIbHOW paboThl.

1 BbibepuTe npu3HakW, XapakTepHble Ans cneuuuyecknx YCNOBWUWA XKU3HW B
onpeseneHHON cpege.

Cpegbl: A. HasemHo-BO3aylWwHaa cpega. b. BogHas cpega. C. XXuBoW opraHusm.

MpusHakn: 1) MArKWA TemnepaTypHbIl  pexum; 2) AO0CTATOYHO BbICOKaA
NIOTHOCTb cpeabl; 3) CpaBHWUTENbHO Manas MNAOTHOCTL cpedbl; 4) orpa-
HWYEHHOCTb KWCNOPOAa; 5) pe3kuMe U3MeHeHusd TemnepaTypbl; 6) pasnuy-
HbliA CONEBOW coOCTaB;, 7) MPaKTUYECKNM HEOrpaHMYEHHbIA 3anac nuLLm
OTHOCWUTENbHAasA CTabubHOCTb YCNOBMIA; 8) nNpakTUYeckn MNOAHoe OT-
CYTCTBME KMCNOpofa; 9) akTWBHOE COMNPOTMBMIEHWE cCpeabl 06WUTaHus;
10) oTHOCUTENIbHO MOCTOAHHOE KOMNYeCTBO KWCIOPOfa.
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YcTaHOBUTE COOTBETCTBME MEXAY 00MTaTensMu noyBbl M UX afgantauusmMu
ans nepeasukeHusa. O6uTtateny nousbl: 1) KPOT; 2) NUYUHKU HACEKOMBbIX;
3) poxaeBoii yepBb; 4) MeABefKa; 5) MHOFOHOXKKW. AJanTauuun: a) KOroTku;
6) KonaTesibHble KOHEYHOCTW; B) TMAPOCTATUYECKMIA CKENET.

YcTaHOBUTE COOTBETCTBME MeXAy rpynnamum napasutoB U uX nNpepcTasu-
Tenamu. pynnbl: 1 MapasuTbl pacTeHuii. 2. MNapa3uTbl XUBOTHbIX. [Mpeac-
TaBMTeNN: a) NoBWAMKA; 6) Bnacornas; B) OblYMIA LeMeHb; ) 3apasnxa;
[) pathnesms; e) ackapuga; XX) puliTa; 3) MangapuiAiHblil NAasMoANiA.

@ BbICKa)KUTE CBOE MHEHWE,

1 O6ocHYyiiTe mosiBNeHWe Yy pacTeHWit TKaHeli B CBS3W C BbIXOAOM B Ha3eMHO-

2.

BO3AYLUHYIO Cpeay.

Mepeuncnnte npeumyllecTBa OpraHMsmMa Kak cpegbl XusHu. Kakue 3kono-
rMyeckue TPYLHOCTU Ans obuTaTenein co3faeT OpraHU3M Kak cpefa XusHu?
Uto nossonsdetr nonuHy (6060BOe pacTeHMe) pacTu Ha 6efHbIX MecyaHblX
noyeBax W faBaTb XOPOLIWIA ypoxain? [aiTe aprymMeHTUPOBAHHbIA OTBET.

. Kakue Bbl 3HaeTe opraHu3mbl, XWBYLINE BHYTPWU APYrux opraHuimos? OuLy-

Wanu nnm Bbl BAWSIHME TakMx obuTtaTenei Ha cebe?
Mouemy opraHMsmbl, 06WTalOLWMEe B HA3eMHO-BO3AYLIHON cpefe, 6onee
MHOroo6pasHbl, 4emM 06uTaTeNNn BOJHOI?

3ajaHua gna camMocToATeNbHOM paboThl.

3anonHuTe Tabnuuy. PacnpefennTe >KUBOTHBIX COOTBETCTBEHHO WX cpefe
o6uTaHMS.

HasemHo - BHyTpuopraHusmeHHas

YXnBoTHoe BoaHas MouBa

MaHTa
Pemes

BO3AyLUHas cpeja

3naTokpoTt

PuwTa
Owmap

Aypenugd

Ameba

An3eHTepuitHas

["aBnan

Hepenga
Hematoga

CBEK/IOBMYHaA
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§ 7. PAKTOPbI CPEAbI N X KNACCUND®UNKALINA

BcnomHuTe, B 4el MposBistoTCA NPUCNocobieHnss OpraHuM3MoB K cpefe
06nTaHnsA. Kakue ycnosusi ABNAIOTCA ONpedensiioWuMn B pasHbIX cpeaax?

[na cpegbl 06UTaHWA XapakKTepHbl 3KONOTM4Yeckue (HakTopbl, KOTOpble
COCTaBMIAOT €€ >KMBOW W HEXMBOW KOMMOHEeHTbl. KOMMOHEHTbI Ccpefbl,
OKa3blBalOT Ha OpraHu3Mbl pas3MYHOEe BO3LeNCTBME.

3konornyeckne gakrtopbl. OTAeNbHble YCNOBUA Ccpefdbl  06UTaHWA,
OKasblBaloLLMe pas3M4yHoe BO3AeiCTBME Ha ocobu, nonynsuuMm u coobuiect-
Ba, Takme KaK (DM3MKO-XUMMUYECKMe U O6MONoruyveckue, HasblBatOT 3KONMOIU-
yeckummn aktopammu (ot nat. factor - genarowunin, NPoM3BOAALLMUIA).

Mo KOMMOHeHTaM cpefbl 06UTaHMA 3KONOrMyeckne (akTopbl Mogpasse-
NAKTCA Ha abuoTmyeckme, BUOTUYECKME W AHTPOMOreHHbIe.

AbBroTUNYecKMe (DaKTOpbl - KOMMOHEHTbI HEXMBOW MNpupogbl. VX noa-
pasfensaloT Ha YeTblpe TPYnnbl:  KAMMaTU4Yeckme (akTopbl -  (DaKTopsbl,
(hopmupyloline KAMMaT B fdaHHOW cpede o6wuTaHMA  (CBeT, Temnepary-
pa, BM@XHOCTb BO3f4yXa, OCafKu, aTMOC(epHOe [aBfieHMe, ra3oBblii COCTaB
BO34yXa, CKOpOCTb BeTpa); 3fagmyeckme aktopbl (0T rpedy. edafos
noysa) - CBOICTBa MOYBbI (OPraHWYecKUin CcocTaB, MUHEpasbHbIA COCTaB,
NMOTHOCTb, BNAXHOCTb); TOnorpaguyeckne Maktopbl ((hakTopbl penveda) -
0COBGEHHOCTM penbeda; husnyeckne hakTopbl - (U3NYECKUEe ABNEHUS NPUPO-
Abl (MarHuTHOe nosie 3emnun, rpaBuTaLms, MOHU3UPYHOLLEE W 3/1IEKTPOMAarHuUT-
HOe W3yyYeHUs W T.4.).

BuoTwnyeckne akTopbl - (PakTOpbl XWBOM Npupoabl. B 3aBucumocTm
OT BO3[ENCTBYHOLLEro opraHusMa OuMOoTUYecKMe (aKTopbl AeNAT Ha (UTO-
reHHble (BAWAHWE pacTeHWii), 300TeHHble (KMBOTHbIX), MMWUKPOOGMOreHHbIe
(MMKpoOOpraHM3mbl), MUKOTEHHble (rpubbl).

AHTpOMoreHHble PakTopbl - (PAKTOPbl YeI0BEYECKOW [AeATensHOCTU. Buapl
UEe/IOBEYECKOW [eATeNIbHOCTU, MPUBOAALLME K WM3MEHEHUSM NPUPOAbl Kak cpelbl
06UTaHNA [pyrux OpraHu3MOB W HeroCPefCTBEHHO BAUAIOLIME HA WX >KU3Hb
(3arpsisHeHue cpefbl 06MTaHWA, 0X0Ta, PblO0/IOBCTBO, BbIpybKa NecoB, pacnatlika
cTenei, ocyweHune 60M10T, A0ObIYa MOME3HBIX UCKOMAeMbIX).

OovH 1 TOT >Xe (aKTop cpefbl MMeeT pas/InyHOe 3HAYeHWe B >KU3HU
COBMECTHO 06UTAKOLWMX OPraHM3MOB pasHbIX BWAOB. Hanpumep, ons Kpyn-
HbIX, 0OMTalOWMUX B OTKPbITBIX MECTaX >XUBOTHbIX, CWU/IbHbIA BeTep 3MMOM
HeGnaronpuaTeH, HO OH He AeNCTBYeT Ha 60see MeNKMX, KOTOpble YKpbiBa-
IOTCS B HOpaxX WAM Nof4 CHerom. [nd nNuTaHMA pacTEHWIn CONEBOA COCTaB
MOYBbl BaXXeH, HO 6e3pa3nuyeH Ans 60/MbLWIMHCTBA HA3eMHbIX XXWUBOTHbIX.
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HekoTopble CBOWCTBA Cpefbl, TakMe KaK Cuna TATOTEHUSA, COJIHEYHas
MOCTOSIHHASA, COJMIEBOI COCTaB OKeaHa, CBOWCTBA aTMOC(epbl OCTalOTCA OTHO-
CUTENbHO MOCTOSAHHLIMW Ha NPOTSXXEHUU AAUTENbHbIX NEPUOSOB BPEMeHU B
3BONOLMY BUAOB. BOMBLWIMHCTBO 3KONOTMYECKUX (PAKTOPOB, Hanpumep, TeM-
nepaTypa, BNaXHOCTb, BETEP, 0CaAKMW, Hanuune YKpbITUA, MULLK, XWULLHWUKOB,
napasvToB, KOHKYPEHTOB W Jpyrve Wn3MeHuYmBbl. CTeneHb W3MEHYMBOCTU
3TUX (HaKTOpPOB 3aBMCUT OT OCOBGEHHOCTel cpedbl 06uTaHMA. Temnepatypa
M3MeHYMBa Ha MOBEPXHOCTW CyLUM, HO MOYTU MOCTOAHHA Ha [HEe OKeaHa
nnu B rnybuHe neuwiep. [NapasuTbl MIEKONMUTAKOLWUX >XUBYT B YCNOBUAX
M36bITKa NUWKM, a Ans CBOGOAHO >KMBYLIMX XMWLLHBIX >KMBOTHbIX 3arnachl
NUWM 3aBUCAT OT YUC/IEHHOCTMW XXEPTB.

3aKOHOMEpPHOCTN fAeCTBUA (haKTOPOB CpeAbl Ha OpraHu3sMm.

JKonornyeckme (akTopbl BAUAKOT Ha OpraHM3Mbl Mo-pasHomy. Ho B Xxa-
pakTepe WX BO34ENCTBMA Ha OpraHuW3mbl W B OTBETHbIX PeakuMAaX >XUBbIX
CYLWEeCTB MOXHO BbISIBUTb PAf O6LWMX 3aKOHOMEPHOCTEN.

Kaxgblii opraHu3m mMeeT crieyuduyeckne npucrnocobieHns K gakropam
cpefbl U 6n1arononyyHo CyLecTBYeT NWb B ONpefefieHHbIX rpaHuuax ux
n3meHsemocTtun (puc.9).

Puc.9. Cxema fieiicTBMS (haKTOPOB CPeabl HA XKMBbIE OPraHM3Mbl.
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OTpuuaTeNbHO CKasblBaeTCA Ha XMW3HeAeATeNbHOCTM 0cobeid M HepocTa-
TOYHOE, U U3ObLITOYHOE feilcTBMe (hakTopa. [manas3oH AelcTBUA (haKTopa,
KOTOpbI Hambonee 6naronpusaTeH AN >KU3HELEATENIbHOCTU [JAHHOro BUja
Ha3blBAlOT 30HOW onTumyma (6uonormyecknini onTuMym). OTKNOHEHUS OT
OMONOrMYecKoro OnNTUMyMa OMPeAensatoT 30Hbl YrHeTEeHUA (30Hbl Neccumy-
mMa) opraHu3ma. Yem cunbHee OTK/IOHEHWe OT ONTMMyMa, TeM 60/iblue Bbl-
paxxaeTcs yrHetawuiee AeicTBme (pakTopa Ha opraHusm. [luanasoH feincreus
9KO/IOTMYECKOro (haktopa OrpaHuvyeH TOYKaMW MWUHMUMYMA W Makcumyma u
cocTaBfseT npefenibl BbIHOC/MBOCTU, 3TO KPUTUUYECKME TOUKM, 3a npefenamu
KOTOpPbIX CYLLECTBOBAHWE YXXe HEBO3MOXHO, OpraHu3M ruoHeT.

ObnacTb TONEpaHTHOCTW - [AMana3oH 3HAYeHWIA  3KOMOrMYeCKoro
(hakTOpa, Mpefenbl BbIHOC/MBOCTM MeXAy KPUTUYECKUMU TOuKaMu, npu
KOTOPOM BO3MOXXHO CYLLECTBOBaHWe opraHusma.

[na Kaxporo opraHusMa XapakTepHbl CBOM MakKCUMYyMbl, ONTUMYMbl U
MUHUMYMbl 3KONOTMYEeCKUX (akTopoB. Hanpumep, KOMHATHas Myxa BblAep-
XunBaeT KonebaHue TemnepaTypbl OT +7 fo +50°C, KOMHaTHas Temnepartypa
+23+25°C aBnseTcs A0S HWX ONTUManNbHOMW, a 4enoBeyeckas ackapupaa
XMWBET TOMLKO MpU Temnepatype Tena 4enoBeka.

OfHa 1 Ta >Xe cuna nposeieHus (akTopa MOXeT ObiTb OMNTMManbHOW
ONA OQHOro BWAa, NecCUMasibHOW - AN APYroro M BbIXOAWTb 3a Mpefenbl
BbIHOC/IMBOCTU A8 TPETLEro.

Hemeukuii xumuk HOcTyc oH JInbux ycTaHOBMA, 4YTO MNPOAYKTUBHOCTb
KyNbTYPHbIX pacTeHWA B MNepBYHD Odvepeflb 3aBUCUT OT TOr0 MUHepanbHO-
ro 3nemMeHTa, KOTOpOe MpeAcTaBfieHO B Mouse Haubonee cna6o. Mo umeHu
YYEHOro Ha3BaHO 06pa3HOe MpefcTaB/NeHMe 3TOro 3akoHa - TaK Ha3blBaeMas
«bo4yka Jimbuxa» (puc.10). CyTb mMofenn cCOCTOMT B TOM, 4YTO BOZa NPWU Ha-

MOMHEHUM OOYKM HAUYMHAET MepenunBaTbCa Yepes
HaMMeHbLUYH0 AOCKY B 60YKe U A/IMHA OCTaslbHbIX
[OCOK Y)XXe He UMeeT 3HayeHus. 3aKoH OorpaHuyu-
BaloLLlero (MMMuTUpytoLlero) gakrtopa wnm 3akoH
MUHUMYMa Jlnbuxa 3BYUUT Tak: «[ns  BbDKU-
BaHMA opraHusma (MAM 3KOCUCTeMbl) Hambosnee
3HaYMMbIM SBASETCA TOT 3KONOTMYECKuid hakTop,
KOTOpbln Haubonee ypansetca (OTKAOHAeTcA) OT
CBOEro OMTWMasibHOro 3HayeHusa». [loaTomy BO
BPEMSA MPOrHO3MPOBaHMA 3KOMOrMYECKUX YC0BUIA
WNN BbIMONHEHUS 3KCMepTMU3 OYeHb BaXKHO oOnpe-
Puc. 10. bouka J/lnbunxa. LennTb cnaboe 3BeHO B XXM3HW OpraHu3ma.
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NuvmnTtupyrowmii (orpaHnumBarowmii) aktop - 060l (akTop, KOTOPbINA
orpaHuymBaeT npoLecc pasBUTUS WAN CYLLECTBOBaHWA OpraHusMa, Buja wnu
coobuiectBa. Hanpumep, ecny B NoyBe HEAOCTATOK KaKOro-TO OMpejesieH-
HOr0 MWKPO3/EMEHTA, 3TO BbI3bIBAET CHWXEHWE YPOXXKaMHOCTU pPaCTEHUNA.
WN3-3a oTCyTCTBUS NULKM TMOHYT HaceKOMble, KOTOpble NUTaUCb 3TUMKU pac-
TeHuamun. TlocnefHee OTPaXaeTCHd Ha BbDKMBAEMOCTU XWULLHWUKOB-3HTOMO(a-
roB: APYrMx HaCeKOMbIX, MTUL, U 3eMHOBOLHbIX.

OrpaHunuyvBaloLwe (axkTopbl OMpefensaloT apeas pPacCeneHus Kaxoro
Buga. Hanpumep, pacnpocTpaHeHWe MHOIMMX BUAOB >XMBOTHbIX Ha CeBep
COepXMBaeTCAa HexBaTKOW Tennia W CBeTa, Ha tOr - Ae@uuUTOM Bharw.

Numntypyowmm  (hakTopoM, OrpaHMYMBAIOLLUM pa3BUTUE OpPraHuU3Ma,
MOXET OblTb KaKk MUHUMYM, TaK U MakCUMyM 3KOJIOTMYECKOro BO3JENCTBUS.

LLINpOKYO 3KOMOrMYecKyt TONepaHTHOCTb BMAa MO OTHOLUEHMIO K abuo-
TUYeCKUM (pakTopam cpeabl 0603HayalT gobaBneHMeM K Ha3BaHUIO (hakTopa
NPUCTaBKN «3BPU».

OBpMOMOHTHLI (0T rpey. eurys - LWWUPOKMIA K biontos - XuByLiuii),
XXMBOTHble W pacTUTeflbHble OpraHn3Mbl, CMNOCO6HbIe CYLLEeCTBOBaTb Mpwu
3HaYUTENbHbIX W3MEHEHWAX YC/IOBUI OKpyXalulein cpedbl WAN BUAbl C
60NbWNM [Mana3oHOM BbIHOCAMBOCTWU. Hanpumep, BUAbI-KOCMOMO/MNTLI.

KocmononuTobl (0T rped. kosmopolites - rpaxgaHuH mupa) - LIXPOKO
pacnpocTpaHeHHble BUAbl, 061acTb 06MTaHMA KOTOPbIX OXBaTbiBaeT OrpoM-
Hble TeppuTopun 3emnun (KpbiCbl, TapakaHbl, MyXu, 6710Xu).

Hecnoco6HOCTb NepeHOCUTb 3HauuTeNbHble KonebaHus gaktopa, Wan yskas
9KONOrnyecKas Ba/IeHTHOCTb, XapaKTepu3yeTcsi MPUCTAaBKOW «CTEHO».

CTeHO6MOHTHI (OT rpey. stenos - Y3KWiA, OrpaHUYeHHbIn K biontos - XuBy-
LNIA), XKMBOTHbIE W PacTeHUs, CNOCOOHbIE CYLLEeCTBOBaTb NULLbL MPU OTHOCUTESIb-
HO MOCTOSIHHbIX YCMIOBUAX OKPYXXaloLLei cpefbl, BblAepXKMBatoLmne Nnilib He60 b-
Wne KonebaHus TemnepaTypbl, BAAKHOCTU WM aTMOC(EPHOro AaBleHus WU T.A.
HekoTopble BWAbl HOXHOAMEPUKAHCKON KOMMOPYM NUTAKOTCA HEKTapoM LBETKOB
onpefeneHHOro Braa pacTeHWin, 1 061acTb UX PacrnpocTpaHeHUs OrpaHUyMBaeTCs
Y3KUM apeasioM [aHHOro pacteHus. ABCTPAIMIACKWIA Cymuyarblii mMefBefb Koana
MOXET XXUTb TO/MIbKO Ha TeX BUAAX 3BKA/MMTOB, MCTbAMU KOTOPbIX OH MUTAETCH.

K KaXXJomy 13 3K0Nornvyeckmx (paktopos OopraHu3mbl npucrnocabnmeatoTcs
He3aBUCUMbIM nyTem. CTeneHb BbIHOC/MBOCTM OpraHuW3mMa K Kakomy-1m60
O4HOMY 3KOJ/IOTMYEeCKOMY (haKTOpy He 03HayaeT COOTBETCTBYHOLLEN BbIHOC-
NMBOCTM K OCTanbHbIM (akTopam. Hanpumep, HeKOTOpble MejiKue Haceko-
Mble, CNOCOOHbI MepeHOCUTb BPeMeHHble MOHWXEeHWs TemnepaTypbl BO3LyXa
M BNajalT Npu 3TOM B COCTOSHME OLEMEHEHUs, HO He BblAepXMBalT pes-
KOro MOHMXXEHUS BAAXHOCTU BO34yxa M 6bICTPO MNorubatoT.
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MoHATME 06 3KOMOrMYECKOM Huwe. B CNoXHOW cucTeme B3aMOOTHO-
LUEHWIA C 3KONMOTrMYeCcKUmmM thakTopamu cpedbl KaXablii BUA 3aHUMaeT CTPOro
OnpefeNeHHOe MECTO - 3KO/IOTUYECKYH HULLY.

JKonornyeckass HuWa - COBOKYMHOCTb BCeX abuMOTUYeCcKMX u BUoTK-
4yeCcKMx (pakTopoB, B Mpefenax KOTOPbIX BO3MOXHO CyLIeCTBOBaHME BuAa.
JKonornyeckas Huwa npefcTaBnseT obpa3 XW3HWM OpraHuM3ma, YC/MoBUSA €ro
06MTaHUS U NUTaHWA. DKONOTMYECKYH HULWY He cnefyeT nyTaTb C MeCTo-
obutaHmem Buga. oHATME MecToo6MTaHMe 0603Ha4vaeT TEpPpPUTOpUID, rae
XUBET opraHusm. Hanpumep, TpaBosfAHble o6uTaTenu cTenein - Koposa W
KEHrypy - 3aHMMatOT OfHY 3KONOTMYECKYH HULY, HO MMEKT pasnydHble
mMecTa 06uTaHus. benka M N0Cb, OTHOCATCS K TPaBOSiAHbIM >XWUBOTHbLIM,
06MTalT B OAHON TeppuTOopuK - B NleCy, HO 3aHUMAOT pasHble 3KOMI0rMyec-
Kne HuwKM. B caBaHHax AQpuKM BCTpeyaeTcs HECKONbKO BWAOB TpaBoA4-
HbIX KOMbITHbIX MjeKonuTalowmx. MecToobuTaHMe y HMX 06Liee, HO OHU
Nno-pasHOMY MCMONb3YOT UMeKLWMecs KOpMOoBble pecypcbl (puc. 11).

3ebpbl 06pbIBAKOT BEPXYLUKM TpaB, aHTW/IOMNbI THY MNoeAalT OnpefeneH-
Hble BWAbl PacTEHW, a aHTWIOMbl TOMW KOPMATCA BbLICOKMMMW CTe6MAMMU.
Xupadbl o06befaloT NUCTBY [epeBbeB, 3e6pbl  MUTAKOTCA BepXyLlKamu

XKupad
nuTaeTca
NNCTBOIA
epeBbLeB
Aep V*\ 3ebpa MOOUT  Aurpnona rvy [ @senb nuTaeTcs
rpybble, XecTKue MOJ04bIMM
Bepxyllku Tpas u  ECT CPEAHNE
AHTUMIONA AVK-OUK KOpHA yacTu 3nakog NOBeramMu 3/akos
rnoeaaeT MO/ofble ' “ cemeHamu

JCTbS HU3KNX
KYCTapHKOB

Puc.11. TpaBosaHble KOMbITHbIE MAEKONUTatOLWME caBaHH AQPUKN: 1- xupad;
2 - aHTuona AuK-auk; 3 - 3ebpa; 4 - aHTUNONA rHY; 5- rasefb.
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BbICOKMX TpaB, aHTWMOMblI THY MOEAAl0T CPeAHIOK YacTb TPaB M WUX CEMEHA,
rasenn BbILWMUNbIBAIOT CaMble HU3KWE pacTeHUs, a aHTUAONbl AUK-AUKK
efAT MONIOAYHD JNINCTBY C He6ONbLIMX KYCTapHUKOB. Takum o6pasom,
pasHble BUAbl KOMbITHLIX M/IEKOMUTAKOLWMUX UMeT obliee MecToO6UTaHWe,
HO CMeunann3MpyrTca Ha MUTaHUMU NPOM3pacTalLUMU B pasHbIX fpycax
pacTeHVAMU W 3aHMMaKT pa3Hble 3KOMOrMYeckuMe HuUWKW. HecmoTpa Ha To,
yto 6enka n asTen obuUTaldT Ha OAHOM fepeBe, Gefika NMUTAETCA CeMeHamu,
a gaTen HaxoguT cebe Mnuuly B KayeCcTBE HACEKOMbIX MO KOPOiA.

SKONOrnyeckne HUWMN BUAOB, KOTOPble >XMBYT COBMECTHO, 4YaCTUYHO
nepekpbIBatlOTCA, HO HMKOrAa MOMHOCTbIO He coBnafatoT. Mpu 3ToM BCTyna-
eT B AeNCTBME 3aKOH KOHKYPEHTHOrO MWCKIKYEHWUS U OAWMH BUA BbITECHSET
Apyroi. Mpy COBMECTHOM 06MTaHMM NOMYAALUIA CEPO N YEPHOW KpbIC ce-
pble KpbICbl MOCTEMEHHO BbLITECHAIOT 4YepHbIX. B ofHOM coobuiecTBe OfHY U
Ty )Ke 3KONOrM4YecKyt HULWY He MOryT 3aHuMmMaTtb fABa Bupa. Habnwopgaetcs,
YTO OAMH W TOT >Ke BWA 3aHUMaeT pas3NyHble 3KOMOrMYECKMe HULIK B
pasHble Mepuofbl OHTOreHe3a. BCcMoMHUTe Henpsamoe pa3BUTUE HACEKOMbIX.

B npupofHbIX YCnoBuAX (akTopbl cpefbl BO3AEACTBYIOT Ha OpraHu3m
Kak eAWuHbIi KOMMeKC. JKOoNormyeckue (akTopbl He TOMbKO BAWSAKOT Ha
OpraHusMbl, HO ¥ B3aMMOAEWCTBYIOT Apyr C ApyroMm. B coyeTaHuu ¢ pgpy-
rMMmn akTtopamMm OLMH UK TOT >Ke (PaKTop MOXEeT oKa3aTb HeOAMHaKoBOe
BO34eENCTBME Ha OpraHuM3M. B Takom cnydvae HabnfaeTcs yCuaeHue wunu
ocnabneHne cuibl BO3L4EWCTBUA OAHOro (aktopa MNOA BAUSHUEM APYroro.
Mpn HW3KOW BNAXHOCTW BO34yXa BbICOKAas Temnepatypa MepeHoCUTCA op-
raHM3MOM Jlerye, 4Yem Mpu BbICOKOW BNAXHOCTU BO3dyXa. BosgeincTeyto-
WMe Ha opraHu3aMm (akTopbl cpefbl, 06M1afat0T pa3HOW CWUION BO3AENCTBUS.
OpraHuam B OAHO M TO XK€ BpemMs He MOXEeT MNPOsBAATb pasHblil YpPOBEHb
XU3HeLeATeNIbHOCTU B OTBET Ha fAeiCTBMe KaXAoro m3 atmx (akrtopos. Ha-
npumep, pacTeHue He OyfeT pacTM W pa3BMBATbLCH, €CAW Temnepatypa W
OCBELLEHHOCTb /11 pacTeHWs ONTUMa/bHasA, a BNAKHOCTb MWHUMaSbHAS.
XKWn3HeaeATeNbHOCTb pPacTeHUsA OrpaHuMyMBaeTCca HefocTtaTkom Bnaru. [Mpu
nonnBe pacTeHus, POCT pacTeHMss B0306HOBNseTcAa. CrefoBaTeNnbHO, XU3-
HeeATeNIbHOCTb OpraHusMa NMMUTUPYeT (OrpaHu4YMBaeT) (akTop, KOTOPbI
00/blle BCEro OTKAOHWU/ACA OT 30Hbl ONTUMYMa.

3meHeHUs cubl BO3AEWCTBUA NIMMUTUPYIOLWEro (hakTopa, MpUBOAUT K U3-
MEHEHWIO >KN3HELEeATeNbHOCTU opraHusma. [103ToMy, BbISB/EHWE NUMUTUPYIO-
WKUX (PaKTOpoB MMeeT 00MbLIOE MPAKTUYECKOE 3HauyeHue, TaK Kak Mo3BONSET
yNpaBnATb XU3HEAEATENbHOCTbI OPraHM3MoB. 3TO AaeT Ye/IOBEKY OTMPaBHYH)
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TOUKY MpU MCCNEA0BaHWM CNOXHbLIX CUTyauuidi B XO3AWCTBEHHON [esTeNbHO-
CTW, a TakXKe Momoraet NOHATb MHOTMe ABMEHWUA U NPUHUWNbLI pacnpeseneHuns
OpraHu3MoB B npupoge. V3meHss cuny BO3AeicTBMS 3TOro (haktopa, MOXHO
YNpaBnATb XW3HEAEATe/IbHOCTbI) OpraHM3MOB B MPUPOAE U XO3ANCTBE.

UTo6bl COXpaHMUTb WCYe3aloWwuii BUL B OMNpefesieHHOM pervoHe, HYXXHO
BbIACHUTb, HE BbIXOAAT /1M NUMUTUPYIOLLME (DAKTOPbl Cpedbl 3a npesenbl
9KOMOrMYecKorM NNacTUYHOCTM ero opraHnaMoB. OCOBGEHHO 3TO BaXHO B
nepuos pasMHOXeHUs U pa3Butua. M3meHss cuny BO3LeACTBUA (PaKTOpOB,
orpaHMYMBaloLMX pasMHOXEeHWe 0co6eil, MOXHO [A0OUTLCA MOBbIWEHMNS
MX YUCNIEHHOCTU. Takum CcnocoboM yAacTCcA COXPaHWTb WMCYe3alLWUin Bug,
BbifiBNeHNe NMMUTUPYIOLLNX (PAKTOPOB OYEHb BaXHO W B NPaKTUKE CEIbCKOro
X035MCTBa, TaK KaK, HarpaBMB OCHOBHbIE YCU/IWUA HA WX YCTpaHeHue, MOXHO
ObICTPO ¥ 3(M(PEKTUBHO MNOBLICUTL YPOXAWHOCTb KY/bTYPHbIX PacTEHUWA WK
NPOAYKTUBHOCTb AOMALUHUX >KUBOTHBIX.

Takum 06pa3oM, 3KO/IOrMyeckme MakTopbl, HaxoAscb, B TECHOW CBA3M
M HenpepbIBHOM B3avMOAEWCTBMM ApPYyr C ApPYrom, o6ycnoBnuBatoT pacnpo-
CTpaHeHWe OpraHU3MoB Ha 3emne.

KntoueBble cnosa: 3Konorumyeckne gaktopbl, abuotuyeckue akTopbl, 61M0TKH-

/ yeckme (hakTopbl, aHTPOMOreHHble (akTopbl, 6MONOrMYecKnii oNnTUMyM, TOne-
PaHTHOCTb, 3BPUOMOHTBLI, CTEHOOWOHTLI, OrpaHWYMBaKOWNA (MUMUTUPYIOLLNIA)
(hakTOp, MPaBUNO MWHMMYMa, 3KONOTMYEecKas HULLA.

€ > Bonpocbl 1 3afaHuA.

1 Kakue ¢akTopbl cpegbl 06MTaHMA HasbIBaT 3KonOrnmyeckumn? Ha Kakue
rpynnel UX KnaccuguuupyoTt?

2. OxapaKkTepu3syiiTe CNeKTp AelCTBUA 3KONOTMYECKUX (DaKTOPOB Ha OpPraHW3Mbl.

3. Kakue 13 nepeyncneHHbIX HMKe (DAKTOPOB ABASKOTCA YCNOBUAMMW CYLLECTBO-
BaHWS AN pAcTEeHWI, a Kakue - AN XXMBOTHbIX: BOfA, BeTep, CBeT, Yrie-
KUCNbIA ra3, OopraHMyeckue BeLLecTBa, MUHepasbHble BeliecTBa?

4. Yto Takoe OMONOrMYECKUA ONTUMYM?

5. Uem orpaHuyeHbl npegenbl BbIHOCAUBOCTW OpraHusmMa K AeiCTBMIO 3KOMOru-
Yyeckux pakropos? [NpuseanTe MpUMepbl OpPraHM3MoB.

6. Kakoil (hakTOop HasbiBalOT OrpaHUYMBAKWUM WAN JUMUTUPYHOLWNM?

7. OxapaKTepusyinTe KaXAblii 13 3KOMOTMYeCKUX (PaKTopoB.

8. Yem OT/IMYAKOTCA MNOHATUA «MECTOOOUTAHME» U «IKONOTUYECKAA HULa»?
MoryTt nu pasHble BUAbl 3aHUMAaTb OAHY 3KOMOTMYECKYH HuUWwy? MOXeT nu
O4VH BWJ 3aHUMaTb pas3Hble 3KoNoruyeckue HUWKU? OT Yero 3To 3aBUCUT?
Kakoe 3HayeHuWe WMMelOT 3KOMOrMYecKMe HULWIKN B XWU3HWM coobuiectsa?
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Pacnpefenute ykasaHHble 3KOMOrMyeckme (hakTopbl Ha Fpynnbl M0 WX NPOuC-
XOXIEHWIO: TemmepaTtypa, BbiCOTa MECTHOCTM, XWULLHWKW, CBET, TPaHCMOPT,
napasuTbl, 3/1eKTPOMarHUTHOE W3/Ty4eHMe, BbipybKa [EepeBbeB, MUHEPASbHBIN
COCTaB MOYBbI, PaCTUTENIbHOALHbIE XXMBOTHbLIE, OPOLLEHMNE 3aCyLUMBLIX 3eMeNb.
© Bbicka>knTe CBOe MHEHMe.
1 Yrposa 3amep3aHus OpraHuM3Ma Bbille Ha MOPO3e C CW/bHbIM BETPOM, YeM
Ha TakoOM >Xe MOpO3e, HO B 6e3BeTpeHHyk mnorogy. OO6bBACHUTE, C Kakoi
3aKOHOMEPHOCTbIO [AEWCTBUS 3KOMOrMYeCcKMx (hakTOpOB 3TO CBA3aHO. [aiiTe
thusnonornyeckoe ob60CHOBaHMe.
2. CocTaBbTe MPOrHO3 MOCNEACTBUA BO3AENCTBAA MNEPEUUC/IEHHBIX aHTpOMo-
reHHbIX (DAKTOPOB HAa >XMBYK MNpPUPOAY: BbipybKa necoB; Ao6blya He)TM B
OKeaHe, ee TpaHCMOPTMPOBKa M nepepaboTka; npsMoe mcTpebneHune 6Guonoru-
YeCKMX BWAOB; MCMONb30BaHWE XUMWYECKWUX CPeACTB 60pbObl C BpeguTensamu;
© c6poCc B BOLHbIE CMCTEMbl MPOMBILIIEHHbIX W KaHa/M3aLMOHHbIX OTXOZAO0B.

3afiaHnsa 41 camOoCTOATeNIbHOW paboTbl. 3anonHuTe Tabnuuy.

BnunaHue akTopa BnunaHue takTopa

AbnoTtnyeckme paktopbl  KOMMOHEHTHI
Ha pacTeHus Ha XXMBOTHbIX

Knnumatunyeckune gaktopsbl
dpagunueckme GakTopbl
Tonorpauyeckne hakTopsbl
dursnyeckne GakTopbl

§ 8. CBET - ABMOTUYECKUN ®AKTOP CPEAbI

BcnoMHMTe 13 Kypca (M3VIKW, 4TO Takoe CBET W KakOB €ro Crhek-
TpanbHblil cocTas. Kakoe 3HauyeHue UMeeT CBET B XKW3HW OpraHu3moB?

CBeT KakK abuoTuyeckuii akTop cpefbl. [1aBHbIM YCNOBMEM CYLLECTBO-
BaHMA XXU3HN Ha 3em/ie SBMAETCA CONMHEYHbIV CBET, MOCTyNalLWmii U3 KocMoca.
CONHeYHbIN CBET CNYXWUT UCTOYHUKOM 3Hepruv ana (hoToCMHTe3a, NOALEPXKM-
BaeT TEMn0BOW GanaHC OpraHu3ma, BOAHbIA 0OMeH WU SBASETCA HEOOXOAMMbIM
YC/OBMEM AN OPUEHTUPOBKN B NPOCTPAHCTBE. DHEPrus COMHEYHOro U3NyyeHus
B BEpXHel rpaHuue atMmocgepbl paBHa 1380 BT/M2 1 Ha3biBaeTCA COMHEYHOM
MOCTOAHHOW. DHeprus COMIHEYHOrO W3YyYeHWs, JOCTUrAKOLLEr0 3eMHOW NOBepX-
HOCTW, He3HauuTenbHa, NOTOMY 4YTO YacTb CBETa MOI/OWAEeTCA W OTpaXKaeTcs
aTMoctepoil. B 3aBUCMMOCTM OT MHTEHCUBHOCTU ¥ GMONOrMYECKOro AencTBUS B
CO/MHEYHOM CMEKTPE BbIAENAT Cefytolwme KOMMNOHEHTbI: YNbTPa(uoneToBble,
BUAMMbIE U MHDpakpacHble nyun (puc. 12).
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ConHeyHble

Puc.12. Cnektp conHua.

YnbTpaguroneTosble nyun (gmHa BonHbl 30 400 HM) AeACTBYKOT Ha opra-
HWU3MbI M0-pPa3sHOMY B 3aBMCMMOCTM OT [03bl MU ANUHbI BOMHbI. Hebonbluoe Konu-
YeCTBO [/MHHOBOJIHOBbLIX Y/NbTPa(MONeTOBbIX Nydeid (4nuHa BonH 290 380 HM)
MPOHMKAET CKBO3b 030HOBLIV 3KpaH, JOCTUras MOBEPXHOCTU 3eMSn, W OKasblBaeT
cunbHoe 6GakTepuumaHoe (NPOrMBOMUKPO6HOE) BO3AeincTBME. KOPOTKOBOMHOBbLIE
ynbTpauoneToBble nyun (4MHa BOMH MeHee 290 HM) ryouTeNibHbl A/ BCEKO
XMBOTO W 3a[ep>XMBAtOTCA O30HOBbIM 3KpaHOM. B TO e Bpema B HebonbLUMX
[03ax ANNHHOBO/HOBbLIE YNbTPA(UONETOBbIE lyYM CTUMYNIMPYHOT CUHTE3 MUrMeH-
Ta KOXU MeNaHWHa, CUHTe3 MUIMEeHTOB CeTYyaTKU rnas u ButammHa D.

Buanmble nyyn conHeyHoro cnektpa (ganHa BonH 400 750 HM), cocTaens-
eT npumepHo 50% B COMHEYHOM CMeKTpe, AOCTUraloLLMe MOBEPXHOCTN 3emnw,
MOr/OLLAeTCs XN0POPUINOM (POTOCUHTEINPYHOLLMX PACTEHUIA U LMaHOBGaKTEPWUiA.
OHM 3a CYeT W3/lyYeHUs BUAMMBIX JIy4eil CUHTEe3UPYHOT OpraHU4Yeckoe Belle-
CTBO, KOTOPOE MCMO/b3YHOT B MULLY BCE OCTaslbHble OpraHu3mbl. VIHTEHCUBHOCTb
(hOTOCMHTE3a Y pacTeHWin 3aBUCUT OT ONTMMASLHOIO YPOBHA CBeTa. 3a npefena-
MW 3TOTO YPOBHSA (hOTOCMHTE3 3aMef/IfeTcs.

PacTeHMss cnoco6Hbl MPosBAATL (DOTOTPONM3M WM (DOTOHACTUWN: M3MEHATb MO-
NOXEHWE CBOMX OpPraHoOB B MPOCTPaHCTBE MOA AeiCTBMEM CBeTa.

doToTponusm (0T rpey. photos - CBeT) - pPOCTOBblE ABMXEHWA OpPraHoB
pacTeHWiA Nof BAMSAHWEM OAHOCTOPOHHEro OCBeleHus. Ecnu cBeT najaeT ¢ of-
HOW CTOPOHbI, CTe6enb M3rnbaeTcs MO HampaBfEHMIO K CBETY.

doTOHACTUA - [BWKEHUS, KOTOpble BbI3BaHbl CMEHON OCBELLEHHOCTW.
LiBeTKM HEKOTOPbIX pacTeHWin (ToNbMaH, OAYBaHYMK) 3aKPbIBAOTCA MPWU HaCTy-
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MIEHUN TEMHOTbI U PacKpbIBatOTCA Ha CBeTy. LIBeTKM Apyrux pacTeHuin (HouHas
KpacaBumLa) packpbliBatOTCA C HACTYM/EHWEM TEMHOTbI.

[BuratenbHble peakyum NPOCTEALINX HXKMBOTHbIX, OLHOKIETOUHbIX
HU3WMNX pacTeHUit U MUKPOOPraHM3MoB, ob6nafgatolime Crnoco6HOCTbIO K
CaMOCTOATENIbHOMY MepeABMXEHNIO B OTBET Ha [eiCTBMe CBeTa, HasbiBa-
eTcqd (hoTOTaKCcucom.

[Onsa XWBOTHbLIX CBET MMeeT pasHoe 3HayeHue. C MOMOLLbIO BUAWMMOrO CBe-
Ta [HEBHble >XXVMBOTHblE OPUEHTMPYIOTCA B Cpede B MOWMCKax MUK W 6naronpu-
ATHbIX MECT 06UTaHMA. MHOrve XWBOTHble 00M1aJat0T LBETOBbIM 3pEHUeM, TO
eCTb pas3/IiMyaloT CneKkTpasbHbIA COCTaB CBeTa, HanpuMep, HaceKOMbIX-OMnblanTe-
Neil NPUBEKAOT APKOOKPALLEHHbIA BeHUYMK LBETKOB. HOYHbIe XXMBOTHbIE (COBbI,
(hMAMHBbI) MOTYT nepemeLlaTbCa Jake Mpu cnaboli OcBeleHHOCTM. s NOouYBEH-
HbIX, MeLepHbIX U rNyOoKOBOAHbLIX BWUAOB >XMBOTHLIX CBET He fBNAETCA 0613a-
Te/IbHbIM YC/IOBMEM CYLLECTBOBAHWUA, WU OHW MPUCMOCOONEHbI K XW3HW B TeM-
HoTe. CurHanoMm K nepesnetam NTWL, CMY>XUT W3MEHEHWe A/IVMHbI CBETOBOIO AHS.

MHppakpacHble nyyun (givHa BofH Gonee 750 HM) - cocTaBniseT OKO/O
45% B COMHEYHOM CMekTpe, AocTUraroume MoBepxHOCTM 3emnan. WHdpa-
KpacHble Nny4yM Ha3blBatOTCA TenaoBbIMU Nyyamu, TaK Kak SBNAKOTCA OCHOBHbIM
MCTOYHWUKOM TEMNOBON 3HEPTUW. Y XXMBOTHBLIX W PACTEHUIA 3TV Niyun Mornaouia-
IOTCA TKaHAMW W BbI3bIBAIOT HarpesBaHve Ten OPraH1M3MoB, MOBbLILWAKOT YPOBEHb
TennoobMeHa M yBeNMYMBAKOT MCMapeHue BOAbl Yepe3 NOKPOBbl Tena. MHorve
X/1aJHOKPOBHbIE >XMBOTHble (NPeCMbIKAOWMECH - PENTUAUKN, 3eMHOBOAHbIE -
am(punbnm, HaceKOMbIE) UCMOMb3YKT COMHEYHbIA CBET AN1A MOBbILIEHWS Temmne-
paTypbl Tena. Ny60KOBOAHbIE Kanbmapbl, FpeMyyne 3med W MUTOHbI CNOCO6-
Hbl YNaB/MBaTb WHMPAaKPaCHYH 4YaCTb CMEKTpa U OPUEHTUPYACb NPU MOMOLLM
cneunanbHbIX OpraHOB OXOTATCA B TEMHOTE. VIH(pakpacHble ny4n HeobXoAMMbl
TaKXKe W PacTEHMAM: OHW CO3[al0T 671aronpuUATHbIE YCNOBUA AN1A MNOr/OLLEHUA
YINeKncnoro rasa 4epes ycrbuua.

CBeTOBble YC/NOBMA CBA3aHbl C BpalweHWeM 3eMnu, Mo3TOMy WMEHT
CYTOUYHYI W CE30HHYK MepuognMyHOCTb. PU3NONOrNYecKMe npoLeccsl y pac-
TEHUA W XMUBOTHbIX WUMEKT CYTOUHbIE PUTMbl, Hanpumep, B ONpefefieHHble
yacbl CYTOK LIBETOK Y pacTeHWin OTKPbIBAETCA W 3aKpblBaeTCs, a Yy XXMUBOT-
HbIX BO3HWKAW NPUCNOCOBGNEHUSA K HOYHOMN, CYMepeyHON W AHEBHOMN XXU3HW.

OnnHa gHA (poTonmepuof), MMeeT OrpOMHOE 3HAUYeHUe B XU3HWU pacTe-
HUA N XKMBOTHbIX. PoTonepuod - [ANMHA CBETOBOrO AHA, onpefenstoliasn
BpeMeHa roga. BcneactsBme WM3MEHEHMSA [ANWUHbI CBETOBOrO [AHA MPOUCXOAUT
CMeHa Ce30HO0B. MpUYNHONA 3TOro fBNAETCA ABMXKeHMe 3emnn BOKpyr ConHua
N pacnofioXXeHue ee OCW NOA Yr/iOM K MJIOCKOCTM opbutbl. Kak ana pacte-
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HUW, TaK W ON18 >KMBOTHbIX W3MEHeHMe (oTonepuofa WUrpaeT CUrHasbHYHO
ponb. OH onpefenseT MocnefoBaTe/IbHOCTb PU3NOIOTNYECKUX MPOLECCOB U
Ce30HHble PUTMbl OPraHM3MOB. Y pacTeHWUi (horonepuoj peryaumpyert pocT,
LBeTeHWe, M/IOAOHOLUEHWe, NUCTONaA, Mepuoj MOKOA. Y >XMUBOTHbIX JIMHbKA,
MUrpaLms, pasMHOXeHWe ynpasnalTca (oTonepuosom.

Knaccuukauma opraHusMoB MO MX OTHOLIEHMIO K cBeTy. KonmyecTsBo
CBeTa, HeobXoaumoe [/ pasHblX OPraHU3MOB, HEOAMHaKoBO. PacTeHus no
OTHOLUEHUIO K CBETY pa3fensloT Ha Tpu 3Konormyeckue rpynnbl. CBeTONO-
OvBble pacTeHWA pacTyT Ha OTKPbITbIX TEppUTOPUSAX W MOrNoWatoT MHOro
COMIHEYHON 3Heprun. 3ITO pacTeHUs MyCTblHb, CTenel, nyroB. K HUM
OTHOCATCA TpaBAHWUCTble (MOLOPOXHWUK), [pPEeBecHble (cakcayn, [Nieanyuns,
Gepe3a, COCHa, fICeHb, cCO(gopa AMNOHCKasA) PpacTeHus, N3  KyNbTYpHbIX -
KYKypy3a, COpro, caxapHblii TPOCTHUK W pAp. (puc.13). Y CcBeToNHO6UBbIX
[epeBbeEB KPOHbI HE CMbIKAKOTCA. Y 3TUX pPacTeHWi NUCTOBbIe MNACTUHKM 6Gonee
TONCTble, OnecTdAliMe, MOKPbITbI BOCKOM, C O60/bWIMM  YUCNOM YCTbUL, U
XNOpONniacToB. TeHEeBbIHOC/NMBbIE PACTEHUA - 3TO pPacTeHWs, KOTopble fyylle
pacTyT Ha CBeTY, HO CMOCOGHbI BblAepXX1BaTb W ero HegocTatok. K aToi rpynne
OTHOCAT CMPEeHb OObIKHOBEHHYO, NNy, 3eM/ISAHUKY fIeCHY0, (puanky. TeHento-
OVBble paCTEHUSA - PaCTEHUA HMKHUX SPYCOB TEHUCTbIX 1eCOB U FNy6OKOBOL-
HbIX YYaCTKOB BOZ0eMOB. OHW M/IOX0 NEPeHOCAT CU/IbHOE OCBELLeHUe MPAMbIMU
COMHeYHbIMKM nydamu. K rpynne TeHeNt0OMBbLIX PacTeHWIn MpUHaAIexar Mxu,
nnayHbl, NanopoTHUKW, XBOLUW, KpacHble U Bypble BOLOPOCNM.

3Haa TpeboBaHMA pacTEHUI K CBETY, MOXHO BblpaliMBaTb Camble 3K30-
TUYECKMe KOMHaTHble pacTeHus (puc. 14).

M0 OTHOLIEHMKO K CBETY XXMBOTHbIX pas3fensoT Ha TpWU 3KOJIOrM4Yeckue
rpynnbl: AHEBHblE, CyMepeyHble WU HO4YHble. OHM NPOABNAOT CBOK aKTWB-
HOCTb B 3aBMCMMOCTM OT PasHOro YPOBHSA OCBELLEHHOCTW. [IHEeBHble XXWBOT-
Hble MNpeACTaBNAKT CaMytd MHOrFOYUC/NeHHY rpynny (n4yena, acTouka,
3asl), OHM aKTUBHblI B CBET/IOE BPeMsi CYTOK. HoOYHble >XWBOTHble (BOJIK,
COBa, CBEpPYOK, TapakaH) Ao00biBatOT nNully B HOYHOe BpemsA. CymepeuHble
OpraHu3Mbl aKTWBHbI TOMILKO BO BPeMs CYMepeK (NeTyyme Mblln, MarCKuii
XyK). OT TOro, B Kakoe BpeMs CYTOK aKTWUBEH BWJ XWUBOTHOrO, 3aBUCUT
CNOCOGHOCTL K BOCNPUATUIO LBeTa. XWULLHble M/IeKOnuTaluime u XULHble
NTULbl He pa3nnyatoT LBeTa. XXMBOTHbIe, aKTUBHbIE B CBET/I0€ BPeMS CYTOK,
HanpuMep npumatebl, Monyran, Konubpw, UMEKT LBETOBOE 3pEHMe.

doTOnNepno] HeOAMHAKOB B TeyeHMe rofa W Ha pasHbiX wupoTax. AnuHa
CBETOBOr0 [AHA B 006/11aCTUM 3KBaTOpa OTHOCUTENIbHO TMOCTOSHHA B TeuyeHue
BCEro rofa - OKoMo 12 4. B yMepeHHbIX U BbICOKMX LUUPOTax (CeBepHble U
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0XHble LINPOTLI) (hOTOMEpPUOL B pa3HOe BpeMs rofa 3HaYMTeNbHO OT/INYaeT-
ca. bamke K monocamM MHTEHCMBHOCTbL CBeTa 0CNabnsetcs, HO OCBELLEHHOCTb
(AeHb) cTaHOBUTCS MPOAO/IKUTENbHEE, BAMXKE K 3KBATOPY OCBELLEHHOCTb YKO-
paunmBaeTCcs, HO MHTEHCUMBHOCTb CBETa CTaHOBMTCA Bblle. TakuMm 06pasom, B
BbICOKMX LUIMPOTax - 6/MXKe K MoMcaM, pacTeHMs pacTyT B YCNOBUSAX AJIVH-
HOr0 [OHS, a B HM3KUX LUMpOTax - OvKe K 3KBATOPY - KOPOTKOro AHS.

@doTONEpnUoAn3M - peakL s XMBbIX OpraHM3MOB (PacTeHWn W XXMBOTHBIX) Ha
Ce30HHble M3MEHEHUs AJIMHbI CBETOBOro AHA. Ero npossieHne 3aBUCUT He OT WH-
TEHCVBHOCTW OCBELLEeHUS, a TOMbKO OT pUTMa YepefoBaHWS TEMHOrO W CBET/IONO
nepuosoB CyTOK. Takum 06pa3oM, (hOTOMepuoau3M 3TO - PUTMUYECKUE U3Me-
HEHUA MOP(ONOrNYeCcKNX, GUOXUMUYECKUX U (PU3NYECKMX CBOWCTB W (PYHKLMIA
OpraHu3MoB MOJ B/UAHWEM 4epefoBaHUA W A/INTENIbHOCTU OCBELLEeHUS.

Mo OTHOWEHWIO K AJ/IMHE [HS BCe BbICLUME pacTeHus LensT Ha rpynmbl.

CaxapHblil TPOCTHUK Copro Kykypy3a
Pnc.13. CeToNto6uBbIe KYNbTYPHbIE PACTEHUSA

AHTYpUyM MoHcTepa MmaymHT
Pwnc.14. CeeTonto6mBbIE eKOPATUBHbIE PaCTeHUs
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PacTeHns pANHHOIO fHA (LAVMHHOAHEBHbIE) - pacTeHWs YMEPEHHOro
nosica U 6onee CeBepHbIX LWKMPOT. [ANd AMHHOAHEBHbIX pacTeHui TpebyeTcs
NPOAO/MKUTENbHBIA feHb (13 vacoB M 60nee) U OHM UBETYT fneToM. Ecam
CBETOBOW [eHb 605ee KOPOTKWMIA U OCBelleHMA HefOoCTaTOYHO, OHW OyayT
NPoAo/HKaTb CBOW POCT, MHTEHCMBHO 06pasys 3eneHykt Maccy, HO He BCTynas
B (hasy LBeTeHMs. JTa 0COOEHHOCTb A/IMHHOAHEBHbLIX pacTeHWi onpegensieT u
npaBu/bHble CPOKM WX nocesa. pefcTaBuTeNsMu LAUHHOLHEBHbLIX pPacTeHui
ABNAIOTCA: KapTo(enb, MOPKOBb, CBEKNA, NYK, peauc, Kanycra, peabka.

PacTeHMs KOPOTKOro AHA (KOPOTKOLHEBHblE) —pacTeHUs TPOMnuyecko-
ro n cy6rponuyeckoro nosica. OHW HYX[AKOTCA B KOPOTKON A/IMHE CBeTO-
BOro aHa (mMeHee 12 4) u LBeTYT paHHell BeCHOW WAU OcCeHbl. Hanpuwmep,
nepew, 6aknaxaHbl, NOMWUAOPbI, Orypubl, X/J0MNYATHUK, 3eM/IAHUKAE, XPU3aH-
TEMbI, FEOPruH, KaHHa W [ap.

HeiTpanbHble pacTeHWUs, Takme KakK ropox, OfyBaHUMK LBETYT BHe 3aBu-
CUMOCTW OT A/INHbI CBETOBOr0O AHA.

M3yyeHne (oTonepnomama pacTeHWU W XXMBOTHBIX MOKas3aio, YTO peakuus
OpraHM3MoB Ha CBET OCHOBaHa He MNPOCTO Ha KOJIMYECTBe MOJ/ly4aeMoro CBeTa,
a Ha 4yepefoBaHWW B TeYeHWe CYTOK MepuOLOB CBETA WM TEMHOTbl OMpefesieH-
HOW A/MTenbHOCTU. OpraHn3Mbl CNOCO6GHbLI M3MepsATb BPeMs, TO eCcTb 061ajatoT
“OUonornyeckMMm yacammn” - OT OLHOK/IETOYHbIX OpPraHuW3MoOB [0 YefoBeka.
“Buonornyeckme 4yacbl” - TakKxKe YnpaBnalOTCA CE30HHLIMWU UUKNaMWU U 4pyru-
MU BUONOTMYECKUMU ABNEHUAMW. “Buonormyeckne 4acbl” OnNpepenstoT CyTou-
HbIli PUTM aKTMBHOCTW, KaK Le/bIX OpraHu3moB, TaK W NpPOLLeCCOB, MPOMCXOAA-
WMX JaXKe Ha YPOBHE K/ETOK, B YaCTHOCTWM KNETOYHbIX AefleHUIA.

Knrwo4yeBble c/oBa: CBET; 3KOMOTMYeckue rpynnbl paCTEHMIZ, CBETONOOUBSIE,
TeHento6uBble, TEHEBbLIHOC/NBBIE, OHEBHbIE, CYyMeEpeydHble, HOYHLIE, q)OTO-
nepnoansm, ONWHHOAHEBHbIE, KOPOTKOAHEBHbIE, HeVITpaﬂbele.

Bonpocbl 1 3ajaHus.

N W 1 OxapaktepuayiiTe GMOMOTMUYECKOe [AeACTBME Ny4Yeil ¢ pasHOW ANUHON BOJHbI.
2. Kakoe BAUAHWE Ha OpraHuM3Mbl 0Ka3blBAKT Y/NbTpaduosieToBblE Nyyn?
3. B uyem 3aknoyaloTca (PYHKUMM BMAMMBIX Ny4yeli COMHEYHOro crekTpa?
4. O6bsAICHNTE MOHATMA «(oTonepuog» U «PoTonepmoansm». KakoBo ux
3Ha4YeHMs ANA XW3HU OpraHU3MoB?
5. Ha kakme 3Konormyeckue rpynnbl pa3fenstoT pacTeHWs MO KX OTHOLe-
HUKO K cBeTy? Ha3oBWUTe XxapaKTepHble OCOOEHHOCTU 3KOMOTMYECKUX rpymnn
pacTeHWA MO OTHOLUEHWIO K CBETY.

6. Ha Kakme 3KOMOrM4Yeckue rpynmnbl PasfenstioT XUBOTHLIX MO UX OTHOLUEHUIO
K cBeTy?
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BbICKa>KNTe CBOe MHeHue.

1. Kakne pacTeHus OTHOCAT K [/MHHOAHEBHbIM, a Kakume K KOPOTKOLHEBHbIM
M HeliTpanbHbIM? [puBeanTe NpuMepbl. B uyem 3HayeHuWe KX COBMECTHOrO
npouspacraHuna?

2. O6OCHYNTEe BaXHOCTb W3y4eHMS 3aKOHOMEpPHOCTeR QoTonepnoagnsma Ans
CeNbCKOXO03AWCTBEHHON MNPaKTUKU. 3an0Xute OMbIT N0 WU3YYEHUID BAUAHUSA
CBETa Ha pacTeHus.

3. Kakoe 3HayeHWe MMEKT pasHble 3KONOrMYecKMe rpynnbl PacTeHUn MO OTHO-
LEHNIO K CBETY B pacTUTe/bHbIX CO06LiecTBaX?

3afaHna gna camMocToATeNbHOW paboTbl. 3anonHuTe Tabauuy.

CocTaBHble KOMMOHEHTHI 3HaueHue ansa 3HaueHwue 414
COJ/ITHEYHOrO0 cneKTpa XUBOTHbIX pacTeHni
Y nbTpathioneToBble nyyn
Bugumebie nyuum
MHhpakpacHble nyyu
2. HanuwuTe CBOICTBa 3KOMOMMYECKMX TPYynn pacTeHWiA.

JKONOrMYecKme rpynmnbl pacTeHnii
CBeTONO6UBbIE PaCTEHUS  TeHeBbIHOC/MBbLIE pacTeHUs  TeHento6uBbIe PacTeHus

§ 9. TEMNEPATYPA - ABUOTUYECKNA ®AKTOP CPEAbI

BcnomHnTe, 13 Kypca 60TaHWKM 1 30010TUM, KaKOe BAKSHUE OKasblBaeT
TemnepaTypa Ha npopacTaHue CeMsiH pacTeHWid, 3aBUCUT N aKTWB-
HOCTb >XMBOTHbIX OT TemnepaTypbl?

TemnepaTypa Kak 3KOIOrMYeCcKnii (pakTop OKasblBaeT OFPOMHOE BO3LEeNCT-
BMe Ha opraHu3mMbl. OHa BNMSAET Ha CKOPOCTb M XapakTep MNPOTEKaHWs B Op-
raHm3Me OOMeHHbIX MpoLeccoB. Temnepatypa MOXeT BAUATb Ha XapakTtep
noBefleHMs W reorpagMyeckoe pacnpefeneHne opraHusmoB Ha 3emne. [Ana
TEeMMepaTypHOro akrtopa XapakTepHbl LWMPOKUe reorpauyeckue, Ce30HHbIe
N CYTOYHble KonebaHusa. [lpefenamu TONepaHTHOCTU [Ans OBOro >XMBOro
opraHu3ma fBAAOTCA TemnepaTypa, MpW KOTOPOW HacTynaeT fAeHaTypauus
6enKkoB, KOTOpas MPUBOAMT K HapyLIeHWH0 LeATe/IbHOCTU XU3HEHHO BaXKHbIX
(hepMeHTOB. 3amMeTHOe CHUXeHue TemnepaTypbl HKe 0°C MOXET BbI3BaTb M-
6enb BCnefcTBMe 06pa30oBaHUA M3 MOMEKY/ BOAblI KPUCTANNOB fbfa W paspy-
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LLIEHNA KNETOYHbIX MembpaH. [unana3oH NepeHOCUMMbIX TEMMepaTyp y pasHbiX
BMAOB B cpegHeM Haxogutca B npegenax ot 0 go +50 °C. OpHako Temne-
paTypHbIA AuManasoH aKTUBHOW XXM3HW Ha nNiaHeTe 3HauMTeNbHO LwWwupe. Ha
cylle MUHUManbHaa TemrnepaTtypa coctaenseTt -70°C, a makcumanbHaa +55°C,
B MOpe MMHMManbHasa Temnepatypa cocTtaBnder +3°C, a MakcumanbHas
+35°C, B MNpecHbIX BOfoemMax TemnepaTypa 3uMMOI Konebnetcs ot +5°C pgo
+7 °C, B neTHee Bpemsa oT +20 °C go +35°C, B reotepmasnbHbIX (rpedy. geo -
3eMna M terme - Tenno, Xap) UCToYHMKax oT +25 °C po + 93°C.

HekoTopble oOpraHusmbl, CMNOCO6GHbI CYLLECTBOBATb MPU OYEHb BbICOKUX
Temnepartypax, Hanpumep, 6aKTepunm U HEKOTOpble CUHe-3e/eHble BOJOPOC/N,
KOTOpble MOTYT >XUTb B TOPAYMX UCTOYHMKAX, HaKUMHble NUWARHUKK, Ceme-
Ha W BereTaTMBHbIE OpraHbl MYCTbIHHbIX PacTEeHWI, HaxoAsulinecs B Bepx-
HEM C/l0e packaneHHOoW nouBbl. CyLecTBYeT BUAbl XXMBOTHbIX W PacTeHWH,
KOTOpble BbILEPXKMBAKOT MUHYCOBble TemnepaTypbl. XXWU3HEHHbIA LUK MHOIMMX
MUKPOCKOMUYECKNX BOAOPOC/EN, YepBeld, MONIOCKOB, PayvykoB, pblb, aCTOHO-
rMX MIEKOMUTAKLWMNX MNPOUCXOAUT B TeMMepaTypHbIX ycnosuax ot 0 go +2 °C.

B 3aBucumoctu OT cnocoba Tepmoperynsuuv BblLENAOT ABe rpynnbl
OpraHuM3MoB: MNOWKUAOTEPMHble Y TOMOKOTEPMHbIE.

MolikmnoTepMHble opraHUTbl (0T rped. poikilos - M3MeHuYMBbLIN, MeHS0-
wuica, therme - Tenno) - opraHuW3Mbl, TeMnepaTtypa Tefla KOTOPbIX HEMOCTOSH-
Ha U M3MEHAETCS BMeCTe C TemnepaTypoli OKpyxawoLllel cpefbl. K HUM OTHO-
cATCA BECrnO3BOHOYHbIE XWBOTHbIE, PblObl, 3eMHOBOAHbIE N MPECMbIKAKOLLUECH.
OHM He MOTyT MOAJLEP>KMBaTb MOCTOAHHYKO Temnepatypy Ttena. [loBbileHMe
TemrnepaTypbl OKpYXatoLleid cpedbl B 3TUX OpraHu3Max NPUBOAMT K YCUNEHUIO
(hM3M0NOrMYEeCKMNX MNPOLIECCOB: K YBENIMYEHUIO CKOPOCTU MeTabonusma, Ablxa-
HUS, KPOBOOOpALLEHUNSA, YBENMYEeHUA TemMna pocTa U pasMHOXEHUS. CHUXeHue
Temnepatypbl NPUBOAUT K CHUKEHWIO CKOPOCTU MeTaboniM3Ma B OpraHusme, He-
KOTOpble BWAbl BMafaloT B CMNAYKY, B HEKOTOPLIX Cyvasx MPUBOAUT K CMepTW.

FomolioTepMHble opraHusmbl (0T rpedy. homoios - O0AMHAKOBbIA, CXOA-
HbliA, therme - Tenno) - opraHW3mbl, CNOCOOHbIE MOALEPXMBATL OTHO-
CUTENbHO MNOCTOAHHYI TemnepaTypy Tena npu U3MEHeHUU Temmnepartypbl
OKpyxatoLweid cpedbl. K HUM OTHOCATCA NTULbLI W MIeKoNuTatoLue.

Afantaumum pacTeHUin K pasInyHbIM TeMnepaTypHbIM YCNOBUSM.
YXKn3HeneATeNbHOCTb PacTEHUN B 3HAYUTENbHOW CTENeHW 3aBUCUT OT TeM-
nepatypbl OKpy>arwuwei cpefbl. Mo NOTPeOHOCTM K KOAMYeCTBY Tenna WX
pas3fenstoT Ha 3KOMOrMYyeckue rpynnbl: TensontobuBble U XON0[40CTONKME.

Tennono6bmusble pacTeHWs npomspactatdT B TPOMUYECKOM, Cy6Tponuyec-
KOM rnosicax W XOpOLIO NPOrpeBaemMblX MecTOOOUTAHWAX YMEpPeHHOro nosca.
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XO0NnofoCTOVKME pacTeHUs, Hacenstouime yMepeHHble W XONI0f4Hble MoACa,
BbIHYX/[€EHbl afanTupoBaTbCA K HU3KUM TemnepaTypam. B npouecce 3Bosto-
UMM Yy pacTeHuii BblpaboTanncb GUOXUMUYECKME, (DU3NONOTNYECKUe U MOp-
(honormyeckre afgantauuu K Temneparype.

Buoxnmunyeckune aganTayun. MNpy BbICOKOA TemnepaType B LMTOMAasMe
KNeTOK Tennonto6uBbIX pacTeHWI YBENMUYMBAETCH COAEpPXaHWe 3alyUTHbIX
BellecTB (OpraHn4eckmMx KucnoT, coneid). OHU MPenaTCTBYOT CBepPTbIBaHUIO
uMTonnasMbl M HEWTPanu3yT TOKCUYHble BelecTBa. Y XONOAOCTOMKUX
pacTeHWi Mpu HU3KUX TemnepaTtypax YBeNMUMBAETCA KOHLEeHTpauus caxapa
B K/ETOYHOM COKe, YTO NpPensaTCTBYEeT 3amep3aHuio.

dusmonornyeckne aganTtaumm. IPOeKTUBHOM 3alMUTON pacTeHWid oT
neperpesa CNY>XWT YyCUNeHHas TpaHcnupauua (ucnapeHue BofAbl) 6naropa-
ps 60NbLIOMY KOMWYECTBY YCTbUL. PacTeHMs NyCTbiHb W CTenen uMmelT
KOPOTKMIA LMK Pa3BMTWA, NO3BONAKOLWLNIA n3beratb AeWCTBMSA BbICOKMX TEM-
nepatyp. Becb BeretaTMBHbIA MNepuoj y HUX MNPOUCXOAWUT pPaHHENn BECHON,
a NIeTO OHM MNepeXxusBarwT B COCTOAHMM NoKoA. OAHONEeTHWe pacTeHud, Yy
KOTOPbIX COCTOSIHWE MOKOA MNPOXOAMT B BUAE CeMsiH, HasblBalT 3demepamu
(macTtywba cymka). MHOroneTHue TpaBbl, MNPOBOAALLME HE6MArONPUATHBINA
nepuoj B BUAe NYKOBUL, KNy6Heid WM KOPHEBULL, Ha3blBAKOT 3deMepovgamu.

HekoTopble pacTeHus (MXM) W NUWaiHUKKN B 60pbbe C X0NoAOM wau
Xapoln nepexofsaT B COCTOsSHME aHabuo3a (obpaTvmas MNPMOCTAHOBKA >KMW3-
HEHHbIX MPOLECCOB) BCNeACTBME 00e3BOXXMBaHUS.

Moponornyeckme aganTauuun. PacteHus cy6Tponmyecknx u Tponuyec-
KX MOACOB MMEKT NPUCNOCO6/IeHNs, KOTOpPbIe CHUXKAlOT AeNCTBME BbICOKUX
TemnepaTyp: CBeT/asg OKpacka NUCTbeB, MOKPbITAs BOCKOM, Onectawas wau
onyLleHHas MOoBepXHOCTb. bnarogaps BUAOW3IMEHEHWUIO NINCTOBLIX MNACTUHOK
YMEHbLUAETCA MOr/IOULEHME CBeTa: KOMOUKM (KaKTyCbl) WU Mefkue Yellyi-
yatble (cakcayn, MOXOKEBe/IbHUK), pacceyeHHble (MasbMbl), CBEPHYTble
(KOBbINb), Uronb4yatble (COCHa, €nb) JINCTbA.

Mpu NOBOPOTE /NMCTOBON MNAACTUHKM MPOUCXOAUT W3MEHEHMEe yrna ux
HakK/MO0Ha W NUCTOBbIE MNACTUHKM pacnonaralTcs BEpPTUKaTbHO MO OTHOLUe-
HUK K COJIHEYHbIM Ny4Yam, 3TO NPOTMBOLENCTBYET MeperpeBy pPacTeHWU.

PacTeHMs XONOAHOr0 Kaumarta MMelT Kap/vkoByt ¢opmy (6epesbl,
MBbl), BCTpevawTca cTentowmecs (MOXOKEBENIbBHUK  TYPKeCTaHCKWIA) U
NoAyLWKOBUAHbIE (AKAHTO/IMMOH KpacHOBaTbll U KOMeeYyHUK) (opMbl. ITu
pacTeHUs MeHblUe MOABEPXKEHbl BO3AEWCTBUIO BETPa, /lydlle YKPbITbl CHe-
roM 3¥MOI, UCNOJb3YIOT TEMIO0 MOYBbI /IETOM.

AjanTtaumMm XMUBOTHbIX K pas/IMyHbIM TeMnepaTypHbIM YC/I0BUAM.
Y NOWKUNOTEPMHbIX WU FOMOMOTEPMHbLIX OPraHM3MOB B MPOLECCe 3BOMOLMM
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BbipaboTaHbl pasHble ajanTauuMuM uaM cnocobbl Tepmoperynauum K Hebnaro-
NPUATHBIM TemnepaTypHbIM YCNOBMAM. AfanTauumn >XMBOTHbLIX pasfensT Ha
GroxXummnyeckune, GU3N0IOrMyeckme, Mopponornyeckme 1 noBefeHYECKNe.
Buoxnmunyeckme aganrtaumn. Y XNafHOKPOBHbIX >XWUBOTHbIX MPU HU3-
KO TemnepaType HakanivMBalTCA chneuupuyeckme BeLLecTBa, MOHMXKaKoLWue
TOUKY 3amep3aHus BOAbl B XWAKOCTAX Tena. Hanpumep, pbibbl, obuTato-
Wne nNpy HU3KUX Temnepatypax, COAepXaT B TKaHeBON >XUAKOCTWU T[INKO-
npoTengbl, MPenATCTBYHOLWMEe 06pa30BaHUIO KPUCTaNN0B /bJa B OPraHus-
Me, HaCeKOMble HaKanauBawT AN 3TUX Lenen rauuepuH. Y TenaoKPOBHbIX
XXMBOTHbIX MOBbILLAETCA WUHTEHCMBHOCTL OOMeHa BeLLecTB.
dusmonornyeckme aganTaumm obecneynmBatoT U3MEHEHWE YPOBHA Tenso-
OTZauM OpraHu3Ma, pegIeKTOPHO KOHTPOAMPYIOTCS  LeHTPanbHON  HepBHOWA
CUCTEMOA W 3aBUCAT OT WHTEHCUBHOCTU OKWCAUTENbHO-BOCCTAHOBUTE/IbHBIX
peakumii. Tlpu BbICOKMX Temnepatypax, y MNOWKUIOTEPMHbIX, WU Y TOMOWO-
TEPMHBIX >XMBOTHbIX TENn00TAava YCWIMBAeTCs 3a CYeT WCMapeHus Bnarn ¢
MOBEPXHOCTU Tefa. Y M/IEKONUTAIOLMUX BaXKHYHO POSib B TEPMOPErynaunu urpa-
0T COCYAMCTble peakuuun: pacluvMpeHune Wn CY)XXeHWe COCY[O0B KOXMW YCUMBaET
WA CHWXaeT Tennootgadvy. pyv HU3KMX Temnepatypax Y >XMUBOTHbIX MOXeT
BO3HUKHYTb MblleyHas ApoXKb. OHWM MOTYT TakXe BMnajaTb B CNAYKY (CYC/MKM,
CYPKW, €XW, neTyune Mbiwmn). COXpaHeHMIO Tensa Crnoco6CTBYET MNOAKOXHBbIiA
XXMpP, OCOBEHHO BbIPAKEHHbLIVM Yy obuTaTenelr X0N0AHOro Knumata (MUMHIBUHDI,
NacToHOrne, KuUToo6pasHble). [lognepxaHne MNOCTOAHHOM TemnepaTtypbl Tena
TECHO CBfi3aHO C pas3BUTMEM YeTbIPpeXKaMepHOro cepaua, C YCNO0XHEHUeM
AbIXaTeNbHON CUCTEMbI, C HOPMa/bHbIM CHabXeHWeM OpraHu3ma KUCNOpOAOoM.
Mopdonornyeckne aganTauun. YMeHbLUEHUIO MOTepb Tenna Yy opra-
HM3MOB CMOCOGCTBYIOT TEMIOU30/IMPYIOLLME TMOKPOBbI: Y MNPeCcMbIKaLLNXCH
pOroBble Yellyinku, y NTUL, - MNepbs, Y MIEKOMUTAKOWMUX - LIePCTAHON MOKPOB.
dTonornyeckue (nosegeHYeckne) aganTaunn. XUBOTHbIE aKTUBHO Bbl-
O6upatoT MecTa C Hambonee 6nNaronpuUATHbLIM TEMMNEPATYPHLIM PEXMMOM, TO
ecTb n3berat0T yCNoBus C HebnaronpuAaTHOW TemnepaTypoi. NMoBefeH4YecKue
cnocobbl perynaunm TennoobMeHa O4veHb pPasHOOOpasHbl - MOUCK YKPbITUN,
COOpY>XeHWe HOp W rHes3d, murpaumm u Ap. llycTblHHas arama, cnacascb
OT Harpetoro necka, 3afie3aeT Ha BeTBW KYCTApHUKOB. MHOrme Hacekomble,
penTuaMm un amgpubum BbIOMPAKOT MecTa Ha COfHUe An1d oborpesa wm
MEHSOT pa3/iMyHble No3bl AN YBE/NYEeHUS MOBEPXHOCTM ob6orpesa. OfHUM
M3 MeXaHW3MOB MPUCNOCO6MEHNS XUBOTHbIX K W3MEHEHUAM TemmnepaTypbl
BHELIHEeN cpefbl ABNAETCA MWUrpauus, TO ecTb MepecesieHWe WX B pallOHbl C
6onee 6GnaronpuATHOW TemnepaTypoil. M3 Kypca 30010TMN BaM M3BECTHbI

54



nepeneTHble, Kouylowme U ocefnble NTUULL. Takxe, B TeYeHWe roga Murpu-
PYKOT KWUThI, pbl6b|, HaCeKOMbIE U Apyrne >XUBOTHLIE.

KnwoueBble cnoBa: TemnepaTtypa; aHabmo3s; NONKNIOTEPMHbIE, FTOMONOTEPMHbIE,
TennontobmBblie, X0N0A0CTONKNE; 3hemepbl, aeMeponabl, TEPMOPErYsaLmS.

Bonpocbl u 3agaHus.

~W 1
2.
3.

KakoBa ponb Temneparypbl B XXW3HW OpraHu3moB?

B uyem nposBAseTcA NMMUTUPYIOLLEe AeiiCTBME Temneparypbl Ha OpraHu3mbl?
MpueeanTe npumMepbl MOPONOrMYECKMX afanTauuii pacTeHWid pasHbIX 3KOMOrn-
Yeckux rpynn K Temnepatype.

OxapakTepuayiiTe TemnepaTypHble agantauuy NONKUNOTEPMHbIX W FOMOWCTrepM-
HbIX YXMBOTHBbIX.

MoyeMy Ten/OKPOBHbIE XMBOTHbIE MOFYT 06MTaTb B PasHbIX KIMMaTUYECKUX
30Hax? [puBeanTe aprymMeHTMpOBaHHbIE A0KAa3aTe/IbCTBa.

OnuwunTe AeACTBME BLICOKMX W HU3KMX TeMmnepatyp Ha opraHv3mbl. Kakos
TEMMepaTypHbI Anmana3oH akTUBHOWM >XWM3HW Ha 3emne? UYem 06yCnoBfEeHbI
ero npegenbi?

3agaHnsa gns camoCcToSATeNbHOW paboThl.

1

YCcTaHOBMTE COOTBETCTBME MeXAYy Tunmamu W npumepamy ajanTtauuii pac-
TEHWA K pasHbIM TeMnepaTypHbIM YCAOBMAM Cpefbl. Tunbl aganTauuii:
1. Bbuoxmmundeckme. 2. dwusmonormyeckue. [Mpumepsbl aganTauuin: a) Ha-
KOM/jeHne YrNeBOAOB B LMUTOMMNAa3Me K/ETOK XOM0LOCTOWKUX PacTeHWik;
6) HanM4yMe KOPOTKOrO UMKMAa pasBUTUA Yy pacTeHMii MYyCTblHb W CTEMei;
B) MEpexof B COCTOAHME aHabuos3a; r) YCUIeHHas TpaHcnuMpaums 3a cueT
YBENUYEHNA YuCna yCTbUl,; A) YBENUYEHUE COAEPXKaHWUA OpraHMyeckux Kuc-
noT, coneil B uMTOMnasMe KeToK.

BbiCKaXuTe CBOE MHEeHMe. B yem MposBAsOTCA MPUCNOCOBNEHMS pacTeHuit
YMEPEHHOr0 M XOMOAHOr0 MOACOB K AEWCTBUIO HWU3KWUX Temmepatyp B 3UM-
Hee Bpemsa roga? lNpuBegnTe nNpUMepsl.

3anonunte Tabnuuy. HanuwwnTe agantauuu TenaontoOMBLIX U XONOAOCTON-
KUX pacTeHWiA.

JKOoNornyeckne rpynnbl pacTeHUiA
AgpanTaynii TennontobuBble XonogocTolikume
pacTeHus pacTeHus

Brnoxmmmueckne agantaymm
dusnonornyeckme agantayum
Mopgonoruyeckune agantawuum

MprMepbl pacTeHul
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§ 10. BJIAXKXHOCTb KAK 3KO/TIOIMTMYECKUM ®AKTOP

Mouemy Bockl FBAAETTH HeoOXOAMMbIM YCMOBMEM CyLLECTBOBaHUA opra-
@ HU3MOB. B Kakux npoueccax >XWU3HeLeATEeNbHOCTW OHa yyacTByeT?

BnaxHocTb. BnaxHoOCTb fBAseTcs He0OXOAUMbIM YC/OBUEM CYLLECTBO-
BaHWS OpraHM3moB, TaK KakK WX Tefla B CpefHeM Ha 2/3 COCTOAT M3 BOABbL.
Boga fBnsieTca yHuMBepcanbHbIM pacTBOpUTENIeM, Cpefon Ans GUOXMMUYECKUX
peakumini B KNeTkKe, A9 MHOIMX OPraHM3MOB BOAa CNYXXWUT cCpefoin obuta-
HUSA, OLHAKO W Ha3eMHble OpraHu3Mbl He MOryT CyllecTBOBaTb 6e3 Hee: BOja
HeobxoAMMa Ans MpoTeKaHWs peakuuil oOMeHa BeLLecTB, MO3TOMY Mpu ee
HeLoCTaTKe >XWU3HeLeATe/IbHOCTb OpraHM3MOB 3aMej/iseTcs.

Mornekynbl BOfAbl MOTYT HernocpeACcTBEHHO Y4yacTBOBaTb B  peakuusx
rmgponusa, (HoTocuHTe3a. NS HEKOTOPbIX >XMBOTHbIX, Hanpumep, AN Kpyr-
NbIX W KOMbYaTbIX YepBeil BOfa ABNSETCA TMAPOCTAaTUYECKMM CKeneTom, Bofa
BbIMO/IHAET TPAHCMOPTHYI0 (PYHKUMIO - Yy4yacTBYeT B MepefBMIKEHUMN BELLECTB
no opraHusmy. bnarofgaps BbICOKOM YAenbHON Tenja0eMKOCTW, TenaonpoBOj-
HOCTW BOAa obecreymBaeT MojfepxaHWe TennaoBoro 6GasaHca B OpraHvM3me u
npefoTBpallaeT ero neperpes. [ns pacTeHwWid Bofja sBNAsSETCA 06s3aTeNbHbIM
KOMMOHEHTOM npouecca (oTocuHTesa. Bopa HeobxofuMa Anf npopacTaHus
CNoOp M CeMsH, ONJ0LOTBOPEHUS CMOPOBbLIX PaCTEHUIA.

YBNaXXHEHHOCTb Ha3eMHbIX MeCTO0OUTaHMIN 3aBUCUT OT TOAOBOIO KOIMYECT-
Ba 0OCAfKOB, MO3TOMY B pasHbIX reorpaguMyeckmx 30Hax OHa CWUIbHO pa3nu-
yaetcs. HepgoctatouHas WM M36bITOYHAA YBNAXXHEHHOCTb Cpefdbl - SB/AETCA
NMMMUTUPYIOLWLMM (DAKTOPOM /11 HA3eMHbIX OPraH1M3MOoB.

JKOMOrnyeckne rpynnbl pacTeHWn MO OTHOLIEHWIO K Bnare. Mo OTHO-
LEHNO K Bfare MNPUHATO [efiMTb BCE Ha3eMHble PacTeHUs Ha TPWU 3KOJOru-
Yeckme rpynnbl: KCepouThbl, Me30(PUThI, TUrPOPUTHLI. Y KaXLOW rpynnbl B
npowecce 3BOMOUUN BbIpaboTaHbl crneunduyeckme npucnocobneHns K BOLHO-
My pexumy cpefpl.

KcepomnThbl (OT rpey. Xerox - Cyxoi, phyton - pacTeHue) - pacTeHus,
NMPUCNOCOBNEHHbIE K XXM3HM B 3acylimBbiX cpegax. K HUM OTHOCATCS pacTe-
HWS CTenei, NycTblHb, NOMYNYCTbIHb, CaBaHH, BbICOKOropbs. KcepoduTtbl Bbigep-
XMBAKOT A/INTENIbHYI0 HefOCTaTOYHOCTb Bnarn. Y Kcepo(MTOB CHOPMUPOBAHbI
pasNn4yHble MNPUCNOCOBNEHNS K CYXUM MeCTOOOMTaHUSAM: OrpaHu4veHme 3arpar
BOAbl Ha TpaHCNMpauuto; akTUBHOe [06blBaHME BOLbl NPU ee HefoCTaTke B
noyse; CNOCOBGHOCTL 3amacatb BOAY B TKaHAX W OpraHax Ha Bpems 3acyxu.

B 3aBucMmMocTM OT Tuna afantauuii BblAenatoT ABe (DOpMbl KCEpOpUTOB -
CYKKY/IEHTbl U CKNepoquUThl.
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CykkyneHTbl (OT nat. succulentus - COYHbIA) - MHOrONETHME pacTeHus,
CNoCco6HbIE 3anacaTb BOAY B CBOMX TKaHAX W OpraHax, a 3aTeM 3KOHOMHO ee
pacxofoBaTb. Takue pacTeHWs, Kak araea, ano3, MOSOAWN0 (IMCTOBbIE CYKKY-
NeHTbl), HaKanIMBaKT BOAY B MSICUCTbIX JINCTbSX, a KaKTyCbl, Monioyan (cTeo-
neBble CYKKYNEHTbI) WMeEHT BOfO3anacarolive TKaHM B KOpe W CepaueBuHe
cTebna. InNuaepMuc Yy CYKKY/NEHTOB MOKPbLIT TOACTbIM BOCKOBbIM CI0EM WU
BO/IOCKaMW. YCTbUL, Masio MU OHWM [HEM ualle BCEro 3akpbiTbl. Y CTebneBbIX
CYKKYNEHTOB NINCTbA PeayuMpoBaHbl U MMEKT BMA KOMOYeK (KaKTycbl). ®DYHK-
UM (hOTOCMHTE3a BbIMOMHAKT 3eneHble cTebnm (puc. 15).

CknepouTbl (0T rpey. scleros - TBepAblid) - CNOCOGHbI aKTMBHO A06bLIBATH
BOAY M3 MOuYBbI, AaXe Npu ee HefgocTaTke. OHM He CNOCOOHbLI 3anacaTb Bfa-
ry, HO KNeTKn CKnepotuTOoB CMNOCOOHbI yAepXusaTb BoAy 6Gnarofapst BbICOKOiA
BA3KOCTM LWUTOMMA3Mbl. ITO CO3[AaeT BbICOKOE OCMOTUYECKOE AaBfieHUe Kie-
TOYHOrO COKa, 6narogaps KOTOPOMY CKIepotuTbl YCWIEHHO BCaCbiBalOT BOAY
M3 MOYBbl, MO3TOMY WX Ha3bIBAOT «PaCTEHUS-HACOChI». KOpHWU CcKnepodutos
YyX0AAaT rnyboKo B 3eMt0 (cakcaysn, BepOMHOXKbA KOMKOUKa U Ap.). Y cKnepogu-
TOB BbIpabOTaH psf MOP(ONOrMYECKMX afganTauuii, CMOCOBCTBYIOLMX 3KOHOM-
HO pacxofoBaTb BOAY 3a CYET YMEHbLUEHWS TpaHCNUpauun: XXECTKUe NIMCTbA C
Ma/IeHbKOM  MOBEPXHOCTbK  (BEPOMIOXbA — KOMKOUKA); CU/IbHO  pacCeyveHHble

AraBsa Monoaunno

Monouaii KakTyc
Pnc.15. CyKKyneHTsbl.
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nMcTbA  (NONbIHL); NUCTbSA, B BUAE Yellyek (cakcayn, MOMXOKeBeNbHUK) Wn
KO/HOYEK; BOCKOBOW HaleT WM BONOCKW; YCTbMLA MOrPY>XXEHHOro nuna.

MurpounTbl (0T rpey. hygros - BnaxHbil, phyton - pacTeHue) - pacTe-
HWS, XXMBYLLME HA CUIbHO YBAAXHEHHbLIX MOYBaX W MpW BbICOKON BNAXHOCTM
Bo3ayxa. [lpeactaBuTensiMuM TUrPoUTOB ABAAKOTCA: PUC, TPOCTHUK W [Ip.
FMrpouTbl He CMNOCOGHbI MEPEeHOCUTb [axe HebO/MbLION HeAoCcTaToK Bna-
M B noysBe M ObICTPO YyBAfat!. Y HEKOTOPbIX BWUAOB B KOPHAX W CTebn1sX
BO3MOXHO Ha/iuuyme aspeHxuMbl (OT rpey. - BO34yX, enchyma - TKaHb) -
TKaHW, 3anacatowme Bo3gyX (60N0THblE rurpoduTel). KopHeBas cuctema
pasBuTa Cnabo, KOPHW TOHKME, 4acTo 6e3 KOPHEBbIX BOMIOCKOB. [MrpoguThbl
NpPUCNOCO6/1eHbl K MHTEHCUBHOW TpaHcnupauuu. JINCTOBblE NMaCTUHKMA TOHKME,
yCTbMLa MOCTOSAHHO OTKPbITHI.

Me3onThbl (OT rpedy. mesos - cpefHuid, phyton - pacTeHue) - pacTeHwus,
obuTalolwme B YCNOBUAX YMEPEHHOro YBfaXHeHWs. OHW CNOCOGHbI MepeHo-
CUTb KPaTKOBPEMEHHbIA HEAOCTAaTOK Bnarn. Y HUX YMEpPeHHO pas3BuTa KOopHesas
cuctemMa. Ha KOpHAX WMEKTCA KOPHEBble BOMOCKW, B JIMCTbAX - HEO60/bLUOe
KONMYeCcTBO YyCTbuL. B 3aBucuMocTv OT 06eCcrneyeHHOCTM Bnarom, YycTbuua
MOryT B Nt060e BpeMsi OTKpbIBATbCA WM  3aKpbiBaTbCA. JTO Haumbonee
pacrnpocTpaHeHHas 3Ko/MorMyeckas rpynna pacteHuii. Mesodutamn SBASKOTCA
pacTeHUs afblpoB, /IyroB, MOYTU BCE Ky/IbTYPHble PacTEHUS YMEPEHHOM 30HbI.

JKONOrMYyeckne rpynrbl XUBOTHbIX MO OTHOLWEHU K Bnare. [Ans
YXMBOTHbIX BNAXHOCTb TakKXe ABMAETCA BaXHbIM 3KOMOTMUYECKUM (DaKTOpOM.
M0 OTHOWEHUID K CTEMEHW BNAXHOCTU >KMBOTHbIX MOXHO pasfennTb Ha
cnefyolimne 3KOMOrMYeCKMe Tpynnbl: BOAHblE (KOpansbl, Meaysbl, pblObl K
4p.), NONyBOAHO-Ha3eMHble (NArYLWKN, KPOKOAWAbI, MWHIBWUHLI W Ap.), Ha-
3eMHble (60/bLUIMHCTBO Y/IEHUCTOHOTMX, MPECMbIKAKOWMXCS, NTUL, U MIEKO-
nuTarLWwmx).

Ha3emMHble XXMBOTHbIE HYXJAKTCA B MEPUOLMYECKOM MoTpebneHnn BOAbI
ONA ee BOCMOSIHEHWA BCMEACTBME BbIAENEHUA U UCNApPeHUs. Y XUBOTHbIX
BblpaboTanuch pasHble TWUMbl aganTauuii B 3aBUCMMOCTM OT BOAHOIO pexmma:
(hm3nonornyeckme, MopMonornyeckne n nosegeHYecKue.

dusnonornyeckne aganrauuy - OCOBEHHOCTM NPOLECCOB XXU3Henes-
TENbHOCTW, BOCMOMHAKWMe AedUUNT Bnarm B opraHuame. [Tuubl, MIEKo-
nuTaloLwWwme NbOT BOAY, 3eMHOBOAHbLIE MOT/IOWLAIT ee KOXHbIMU MOKPOBaMU,
XXMBOTHbIE MYCTbIHb [JOBONbLCTBYIOTCA BOAOM, KOTOpas MOCTynaeT C MuLLen.
BcTpeyaloTcs XMBOTHbIE, KOTOPble XWBYT 3a CYeT MeTabo/nnMyeckol BOAbl,
obpasyemMoil B Mpouecce OKUCMEHMS 3amacoB >upa. MoueBas Kucnota B
KauyeCcTBe KOHEYHOro npoAykrta o6MeHa BELLECTB XapakKTepHa A1 YKMBOTHbIX
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3acyLInMBbIX MecT o6uTaHus. MoueBas KWCNOTa MOXO pacTBOpMMa B BOfe
N LN ee BbIBELEHWS BOAA MOYTU HE HYXHa

Mopdonornyeckme aganTauymn - npucnocobneHuns, obecneymnsaroLyue
3aflepxaHue BOAbl B OPraHM3me XMBOTHbIX. Y NTUL T€NO MNOKPbITO MepbaMMU,
a 'y M/IEKOMUTaKLWMNX - LWEePCTbi0. Y MpecMblKatoWmUXcs eCTb POroBOM MOKPOB
Tena (porosble 4Yewywn W NAacTUHKKW). Hacekomble M naykoobpasHble MMET
MHOFOCNOMHbIA XUTUHOBbLIA MOKPOB. Y Ha3eMHbIX MOJSIIIOCKOB - PaKOBUHbI.

dTonorvyeckne aganTaumm - NPUCNOCOBNEHUS, HanpasBieHHble Ha
aKTMBHbIA MOUCK BOAbl >XKMBOTHbIMW. MHOIMe >XUBOTHbIE MNEPUOLMNYECKM
nocewialoT MecTta Bofonos. B cyxoii nepuof ce3oHa OHW MUTPUPYIOT B
palioHbl ¢ 60MblUeid BNAXXHOCTbIO. [Janekme MUrpauun K BoLOMOK COBepLUaoT
aHTUNONbI, caiirakn. HekoTopble >XMBOTHble B CyXOlM Mepuoj MNepexofsdT Ha
HOYHOM 06pa3 XW3HW WAX BNagatoT B NETHIOK cnsvky (Tabnuua 1).

Tabnuua |

MexaHM3Mbl MPUCMOCOB/IEHNS PaCTEHUI M XMUBOTHbIX
K HefoCcTaTKy BOAbl

AfanTtayuun

Mpumepsbl

YMeHblUeHne noTepun BOoAbl

JIncTba npeBpaLleHbl B UMbl UK KONHOUKK

Morpy>eHHbIe ycTbULa

ToncTast BOcKoBas KyTuUKyna

OI'IyLIJ,eHHbIe NINCTbA

Co6pacbiBaHVE NCTLEB MPU 3acyXe

YCTbULA OTKPbIThI HOUBIO W 3aKPbIThI AHEM
YMeHbLUEHWE WAN TpaHCMpaymm
noTOOTAEeNeHMUA

YXVMBOTHbIE MpsAYYTCS B HOpax
[JbixaTenbHble OTBEPCTUS MPUKPbITHI
KnanaHamm

MakcmMMaibHO 06e3BOXEHHbIE NPOAYKTHI
BbleNeHna (MoYa N 3KCKPEMEHThI)

Y XBOIiHbIX (COCHA, €Nb, NUXTa) INCTbS
npespaLleHbl B KOMOYKM, Y cakcayna B
yelyiku

XBOliHble AepeBbs

XBOliHble AepeBbs

PacTeHuns gxalinay - anbnuiickue
pacTeHus

[MonbIHb

CYKKyNeHTsbl
MHorve nycTbiHHbIE pacTeHus, Bep6ntos

MefKne nycTbiHHbIE MEKOMUTAIOLME,
HampuMep MycTbiHHAsA Kpbica

MHoruve Hacekomble

MHoOrmne Hacekomble
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O6LIJVIpHaFI MOBEPXHOCTHaA KOpPHEBasd

cucrtema

Ny60KO NPOHUKAIOLLME KOPHU

YBenu4yeHue norsoweHnsa Bojpl
Ixy3ryH (KaHgbim)

AHTaK (BepbntoXxbs KOJMOUKA)

MpoknagbiBaHWe NyTeld K NOA3EMHbIM BOAaM TepMutsl

3anacaHve BOjbl

B cneunanu3MpoBaHHOM MOYEeBOM My3blpe MycTblHHAA nArywka

B Buae upa (Boga - NpofdyKT okucneHnus) TlycTbiHHas Kpbica, Bepbog

|_|pl/l BMANMOM 06e3B0OXMNBaHUN

dusmonornyeckas ycTonumBoCcTb K NoTepe Bofbl
ManopoTHWKM, NiayHbl, MOX006pasHble 1

COXPaHAETCA XXU3HECnocobHOCTb NMWAaRHUKN

MoTeps 3HAUNTENbHOM YacTX Macchl
Tena v ee BOCCTaHOBMEHMe Npu Hanuuum [ 0XAEBOW YepBb, Bepbtof
LOCTYMHOI BOApbI

MepexxnBatT He6NAronNpuUATHLIA Neprog B

Mepexog B cocTosiHME aHabuosa

Sdemepsl

B1nae cemMsaH

MepexunBarT HebnaronpuATHbIA NEpUog B
BUAE NYKOBUL, U KNy6Hei

Cnsuka

Sdemeponasbl

STONOrNYecKme NPMUcnocobieHns
Uepenaxu, Kewm, JOXKAEBbIE YepBH

HouyHoi 06pas XusHu Exu, nemypbl
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K/ntoueBble C/I0Ba: BAXHOCTb, FUrPOQUTLI, KCEPODUTLI, Me30(UTbI, CYKKY-
NEHTBI, CKNepoduThl, (U3NONOrMYecKMe ajanTtauuv, Mopdosormyeckue agan-
Talunmu, 3TONOTMYECKMe adanTalum.

BOI'IpOCbI n 3agjaHnA.

1
2.
3.

Kakune 3Konormyeckue rpynnbl pacTEHWIA BbIAENAOT NO OTHOLIEHUH K Bnare?
OxapakTepu3yiiTe agantayuu rurpopuTtoB. HasoBuTe WX nNpeacTaBUTENEid.
Kakve obwue u OTAMUYUTENbHbIE YEPTbl CTPOEHUA WMEKT CYKKYNEHTbl ”
CKNepomuTbI?

Kakne Tunbl agantauumii K pasiIMYHOMY BOLHOMY PEeXWMy BbipaboTanunch y
XUBOTHbIX?

Kakne npucnocobneHns K W3MEHEHUIO BOAHOIO pexXxuma pasBuanuch y
XXMWBOTHbIX B Mpouecce 3sonwouuun? TpuBeanuTe nNpUMeEPbl  XUBOTHbIX,
NpUcnoco6/ieHHbIX K CYLLeCTBOBAHUIO B YCNOBMAX feduuuTta BRaru.
YCTaHOBMTE COOTBETCTBME MEXAY 3KOMOTMYECKMMU Tpynnamu pacTeHuin no
OTHOLUEHUIO K Bfiare v uUX npeacTaBUTeNIiMU. JKOJIOTUYECKUE Tpynmbl.



1 Twurpoutbl. 2. Kcepodputbl. 3. Me3outbl. lMpeactaBuTtenn: a) TPOCTHUK;
6) monbiHb; B) Ncopanes; r) spemypyc; 4) KakTyc; €) puUc; X) NIOTUK eLKWI;
3) 0flyBaHUMK; W) KYy3uWHUA; K) ranoxapuc.
O BbiCKa>KnTe CBOe MHEHWe.

1. MoyeMy y COCHbl OGbIKHOBEHHOI, pacTylieli Ha MecyaHoi MouBe, KOPEHb
YXOAWT TNy6OKO B MOYBY, a y pacTyuleli Ha 6ONOTe - KOPHeBas CUCTEMA
MOBEPXHOCTHAs?

2. MoyemMy B MYCTbIHAX W B CTEMAX MAaCCOBOE LBETEHWE pACTEHUI HauyMHaeTcs
OYeHb paHo (theBpanb - MapT) M GbICTPO nNpekpawaeTca? [aliTe aprymeH-
TUPOBAHHbLIE OTBETHI.

3. OGbsAicHWTE, MO4YEeMy BOAA SBMSETCA HEOBGXOAMMBLIM YCNOBUEM CYLLECTBOBA-

O HUS BCEX OpPraHW3MoB Ha 3emne.
3afaHns ANs caMoCTOATeNbHOW paboThbl.

1 3anonHuTe Tabnuuy. HanuwmMTe NpuMepbl pacTeHWi A M UX MeXaHW3Mbl afanTauuu.
3Konornyeckue rpynnbl PacteHus MexaHn3mbl agantayuia
KcepoguTbl
rurpouTsl
MesouTsl

2. 3anonHuTe Tabnuuy. HanuwmTe nNpuMepbl XWBOTHBIX W WX MEXaHW3MbI

aganTtaymu.
AganTtayum XKnBOoTHbIE MexaHn3mbl aganTawluii
dun3nonornyeckme agantaymm

Mopgonoruyeckune agantawuu
JT0N0rnyecKne agantaymnm

§ N. MOUBEHHbBIE N TOMOIPA®PNYECKUWNE ®AKTOPDI

MMelT MUHepanbHble BellecTBa? Kak NpoucxoauT MuHepaibHoe Mu-

O BcnomH/Te, Kakoe TOYeHWe ons >KU3HEAEATENMBHOCTW OpraHn3mos
TaHune paCTeHMﬁ N >KUBOTHbIX?

MoyBeHHble - 3paunyeckue dakTopbl (0T rpey. edaphos - 3emns,
noysa), MOYBEHHbIE YCNOBUA, KOTOpble B/IMAKOT Ha XU3Hb M pacnpocTpaHeHue
XUBbIX opraHusmoB. K sgaduuyeckum aktopaM OTHOCAT BOAHBIA, ra3oBblid W
TemnepaTypHbIA PeXWMbl MOYBLI, €6 XUMUYECKUI COCTaB U CTPYKTYpYy, KOTO-
pasg o6ycroBneHa NpeuMyLleCcTBEHHO OpraHWYecKMMU BeLLecTBamu.
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MouyBa - 3TO MOBEPXHOCTHbLIA C/MON 3eMHOI KOPbl, KOTOPbIA 06pa3sy-
eTca W pa3BMBaeTCA B pe3ynbTaTe B3aMMOAENCTBUSA PaCTEHWM, XUBOTHBbIX,
MUKPOOPraHM3mMoB, TFOpHbIX nopof. [louyBoBefeHWe - 3TO Hayka O MOuBe,
ee CTpPOEHMM, cOCTaBe, CBOWCTBaxX W reorpagMyeckoM pacrnpocTpaHeHuu;
3aKOHOMEpPHOCTAX ee MPOUCXOXAEHUSA, PasBUTUA, (PYHKLUOHUPOBAHUSA W POSK
B npupoge; NyTAX W METOax ee Menuopauuun, oxXpaHbl W paluoHanbHOro
ncnonb3oBaHnA. OCHOBOMOJIOXHUKOM TMOYBOBEAEHUA SBNSAETCA PYCCKUI
yuyeHblil-ecTecTBOUCNbITaTENb B. B. [JOKy4aes.

B.B. [oky4yaeB Bblgensan natb (hakTopoB MNo4BOOOPA30BaHUA: MOYBO-
obpasytowas (MaTepuHcKas) Mopoda; K/AMMAT; >XUBble OpraHusMbl; penbed
n Bpems (reofiornyeckuii BospacTt). B HacToswee BpeMs OHW MOMNOSIHWUUCH
XO035IMCTBEHHON AesATeNbHOCTbIO YenoBeka.

MoyBoo6pasyoLMe NOpPoabl - 3TO FOPHbIE MOPOAbl, M3 KOTOPbIX (HOpMU-
pyetcs nousa. [NepepabartbiBafg MuHepanbl FOPHbIX NOPOA, B (POPMUPOBAHUU
MoYBbl NMPUHMMAKOT yyacTue OocafKu, aTmocdepa, TemnepaTypa, pacTuUTe/b-
HOCTb, XXMBOTHbIE U MUKPOOPraHu3mbl. [NaBHbIM (DaKTOpPOM Mepepacnpesene-
HWUS CONHEYHOW pajuauum 1 0CafKOB ABMAETCA pefibed, KOTOpbIA OKa3blBaeT
BAMSHME HA BOAHbIA, TEMNOBOM W COMEBOM peXuMmbl Moys. [loyBa BO3HUK-
na nocne MnOsBIEHUA >KMBbIX OpraHuW3moB. [1o4yBoo6pasoBaHME MNPOUCXOAUT
6narogapst rnyoboKoMy W CNOXHOMY B3aUMOLENCTBUIO MeXAy PacTUTeNbHbI-
MU W XKMBOTHbIMW OpraHusmamu. 3efieHble pacTeHUs SBASKTCA OCHOBHbLIM
MOCTaBLLMKOM CBEXMWX OPraHMYeckKux BeLLeCTB Ana noysbl. B pesynbrate
MPOUCXOANT 3HaUUTENbHOe npeobpa3oBaHMe MaTepUMHCKOM nopofbl. Henpe-
PbIBHOCTb MpoLuecca Mo4YBoobpasoBaHMs, obecneymBaeT MPUTOK COJSTHEYHON
3Hepruu, AOCTUTAlOLWNA NOBEPXHOCTU 3eM/n.

MoyBy HacenawT pas3/inyHble MOYBEHHble MWKpPOOpraHusmbl (6akTe-
puK, BOAOPOCAU, rpubbl), NpeacTaBUTENM MHOTMX rpynn 6ecno3BOHOYHbLIX
(npocTeliine, YepBWU, MONIKOCKM, HACEKOMble W WX NUYUHKK), poloLme
MO3BOHOYHbIE (CYCNMKKW, 3eMNEPOiKMW, KpoTbl). OpraHu3mbl, XWBYLLME B
noyse, UrparT BaXHYI pPonb B (hOPMUPOBAHMUU MIOJOPOAMSA MOYB U TaKUM
obpa3om cnyXaT O4HMM M3 CYLLECTBEHHbIX (DAaKTOPOB MO4YBOOOPa30BaHMUA.

OfHMM  ©3  (DaKTOpoB MOYBOOOPa30BaHUS  BbICTYNaeT  XO3ANCTBEH-
Has [esTeNbHOCTb 4YenoBeka. B HacTosiliee BpemMs B 30He [AeATeNIbHOCTU
yenoBeka MOYTW He OCTaloCb HETPOHYThIX Mo4yB. MexaHuuyeckas o6bpaboTka
(Bcnawka), ynobpeHue, ocylleHWe, OpoOLLeHMe, CEHOKOLWIEHWMe, BbiNac CKOTa,
BblpybKka NecoB W Apyrve npueMbl M3MEHAKT HanpasfieHWe U CKOPOCTb
ecTecTBEHHOro Nno4Bo06pa3oBaHUsA, U KauecTBO NoyBbl. C pasBUTUEM Hay4HO-
TEXHWYECKOro nporpecca W OOLLECTBEHHbIX OTHOLUEHWI  yCuMBaeTcA
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NCNoNb30BaHNe MNOYB M UX NpeobpasoBaHMe. YenoBeK MOXeT CO3HaTeSIbHO
ynpaBnAaTb eCTEeCTBEHHbIMW MNpoueccaMum MNo4YBoO6Pa3oBaHMA, ynydllas Moy-
BEHHOe njogopoave. HenpaeuibHOe MCNONb30BaHME MOYBbLI, HeCOGNOAeHME
npaBun BblpallMBaHUA CeMbCKOXO3ANCTBEHHbIX KYy/bTYp MOXET MNpPUBECTU K
paspyLleHnto MouYBbl, ee 3aconeHu0 U 3abonaumsaHuto. o obecneyeHuto
NpaBU/IbHOTO COCTOAHUSA MOYBbLI W MO NPefyNpPeXxAeHUI0 3arpsA3HeHns Mousbl
npopaboTaHbl KOMMIEKC MeponpuaTUi.

Takue cBOWCTBa MOYB KakK, CTPYKTypa W COCTaB, KWUCNOTHOCTb pH, Ha-
nnmyune onpefenieHHbIX XMMWYECKUX 3/IEMEHTOB W Apyrue BAUAKOT Ha COCTaB
M pasHoobpasme pacTeHWin. Penbed, YpOBeHb TPYHTOBbLIX BOf, 3KCMO3ULUA
CK/IOHa W paj ApYyrux (aKTopoB OTPaXarTCA Ha BUAaX PacTUTENIbHOCTMW.
XO0TS Ha Ha3eMHbIX XXMBOTHbIX 3fafuyeckme (hakTopbl OKa3biBAOT MEHbLUee
B/INSAHWE, HO TEM HEe MEHee, >XXMBOTHble TECHO CBA3aHbl C PacCTUTE/bHO-
CTblO, KOTOpas urpaet pellarolyto ponb B pacnpefeneHur XUBOTHbIX. [na
XXMBOTHbIX 6O0NbLUOE 3HAYEeHWe MMEEeT XapakTep MOYBbl, BAUSAKOLWMUA Ha WX
nepesBmxeHne. Hanpumep, KOMbITHbIM >XWBOTHbIM, KOTOPble XWBYT Ha OT-
KPbITbIX MPOCTPAHCTBAxX W cracatTCA OT Bparos 6ercTBom, ANs YBe/M4YeHUA
CUNbl OTTaNKUBaHUA HeobxoAuMMa NOTHAas MouYBa.

Tonorpauyeckne (aktopbl. BavsHne abuotMyeckmx (PakTopoB B 3Ha-
YNTENIbHON Mepe 3aBUCUT OT TOMOrpauUeckmx XapakTepucTUK MEeCTHOCTH,
KOTOpble CU/IbHO W3MEHAIT KAMMaT M 0COGEHHOCTU MOoYBbl. K OCHOBHbIM TO-
norpapmMyecknm Qaktopam OTHOCAT: BbICOTa Haj YPOBHEM MOpS, 3KCMO3NULUSA
(oCBeLLEHHOCTb) CK/OHA, KPYTM3HA CKJ/IOHa.

OLHVM  ©3  OCHOBHbIX TOMOrpauyecknx

(haKTOpPOB  SIBNAETCH BbICOTA Haj YPOBHEM
mMopsi. C BbICOTOM CHWXaeTca TemrnepaTypa,
BO3pacTaeT  KO/MMYECTBO  0OCajKoB, CKOPOCTb
BeTpa U MHTEHCUBHOCTb paguaLunun, NMOHUXKaeTcs
aTmoc(epHoe pasneHve. Mo Mepe nogbema B
rOPHOM MEeCTHOCTU HabnaeTcs BepTUKa/IbHas
30HaNbHOCTL  pacrnpesfeneHns pacTUTeNbHOCTH,
COOTBETCTBYIOLLAA MOC/eL0BATe/IbHOCTA CMEHbI
LUMPOTHBIX 30H OT 3KBaTtopa K Mojtocam.

[opbl urpawT ponb U30IMPYHOLLEro ¢ak-
Topa B npoueccax reorpagpuyeckoro BuUAO-
obpa3oBaHusA, TakK KakK cnyxaT 6apbepom [Ans
MUrpaLmMm OpraHu3MoB. Puc.16. IKCMNO3ULMSA CK/IOHA
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Elwe oauH BaxKHbI Tonmorpauyeckuii (akTop - 3KCMO3UUUS CK/OHA -
MOMOXeHNe MeCTHOCTU OTHOCWUTENIbHO CTOPOH cBeTa (puc.16). B ceBepHOM
nosyLapun CKOHbI, 06pallieHHble Ha tor, mnonay4yarT 60/blie COMHEYHOro
cBeTa, NO3TOMY MHTEHCUMBHOCTb CBeTa W TemnepaTtypa 34eCb Bbille, YEM Ha
AHe [O/IMH M Ha CK/IOHax CEeBEpPHOM 3KCnosuuuu. B KXXHOM nonywapuu
MMeeT MeCTO obpaTHad cuTyauus. ITO oOKasbiBaeT 060/blIOE BAUSAHME Ha
COCTOSIHME PaCTeHWA U XXUBOTHbIX.

Takke TonorpauyeckuMm (akToOpoM ABNAETCA KPYyTU3HA CKIOHOB. Yem
Kpy4ye CK/IOH, TEM MeHblle pacTeHWI Ha Hem pacTeT, TaK KakK Boja CTekaeT
CO CK/IOHOB, CMbIBasi MOYBY, yMeHbLUas ee CMoi. Ha KpyTbIX CKIOHax BCTpe-
4alTCA B OCHOBHOM KCepO()MTHble pacTeHus.

KntoueBble cnoBa: sfafuyeckme (akTopbl, Tonorpaguyeckue (akTopbl, 3KC-
no3nuus M KPYyTU3Ha CK/IOHOB.

Bonpocbl n 3agaHuA.

I UTo HasbiBaeTcs 3gauucCKum hakTopom?
Kakoe 3HayeHune MMeKT sfauueckme (akTopbl 4SS XKUBbIX OPraHn3MoB?
MpuBegnTe NpvMepbl TPYNM MOYBEHHbLIX OPraHW3MOoB.
Mepeuncnnte nsATb (PaKTOPOB MOYBOOOGPA30BaAHMSA.
Kakve (akTopbl OTHOCATCA K Tonorpauyeckum?

@ BbICKa>KUTE CBOE MHEHWUE.

1 B uyem nposBAseTCcA 3KONOrM4YecKoe BAWAHWE MOYBbI U pefbeda 3eMHON
MOBEPXHOCTM Ha XU 3HEeEeATeNIbHOCTb Pac reHWid 1 >KMBOTHbLIX?

2. OxapakTepusyiiTe MoOrofgHble W KAMMaTU4YeCKUe YCNOBWUA Balleil MeCTHOCTU
C TOYKM 3pPEHMS WX 3KONOTMYECKOTO BMAHUS Ha PACTEHWSA, XMUBOTHLIX U
4pyrve opraHu3Mmbl.

3. B uyem nposBnseTcs X03AWCTBEHHAasA AeATENbHOCTb YefoBeKa - KakK Of4UH W3
(hakTOpOB No4Boo6pa3oBaHUA?

0 3afaHna 4N caMOCTOATeNbHOW paboTbl. 1 3anonHuTe Tabnuuy.
Tonorpaduueckue hakTopbi 3HauyeHuve gns 3HauyeHue ans
P P XXUBOTHbIX pacTeHwni

BbicoTa Hag ypoBHEM MOps
3KCNo3nLmMs CKIoHa
KpyTusHa cknoHa
2. TMouyemy B.W. BepHafCKWii HasBas Mo4BYy OGMOKOCHLIM BELLECTBOM?

3. OxapakTepusyiiTe pofib B npoLecce no4ysoobpa3oBaHMs cnefyrowmnx akro-
poB: 1) knumaT (Temnepartypa, BeTep, KONMMYECTBO Bnarn); 2) penbed, 3) obunve
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OpraHuy4yeckmMx 0CTaTKoB, 4) pasHOO6pa3Me U KONYECTBO XXMBbIX OPraHU3MOoB,
obuTarowmx B nouyse (34ah06MOHTOB); 5) CBOWCTBA MaTEPUMHCKON MOPOAbI;
6) Bpems; 7) arpoTexHuyeckue MeponpuaTusa (Bcnalika, BHECEHWe MNecTu-

ungos u T. 4.).

4. ObcyguTe B rpynne BOMPOC O TOM, KaK OpraHvW3mbl BAWSAKOT Ha COCTaB U
nnogopogve noys. OnuwuTe CcuTyauuto, NpU KOTOPOA cpean (hakTopoB
noysoobpasoBaHus OyayT WCKMKOYeHbl OpraHusMbl. Kak 3TO NOBAMSET Ha
naofopoane noys?

§ 12. BUOTUYECKNME ®AKTOPbl CPEADbI.
®OPMbl B3AVMOAENCTBUWN OPFAHWM3MOB

BcnoMHUTE, Kakue B3aVMOOTHOLUEHUS CYLLECTBYIOT MEXXAy OpraHus-
mMamMn? Kak napasvThbl, XWULHWKWA BAMAIOT Ha COCTOAHME Buaa?

B MpupoAHbIX YCNOBMSX KaXAblii >KMBOW OPraHu3M CyLUeCTBYeT BO B3au-
MOAENCTBAM C APYrMMW NpeACTaBUTENSMU HKMBOIM MNpupoAbl. B3aumogeinctsns
MeXAy OopraHmsmMamu, a TakXKe BUSAHUE WX Ha YCMOBUS XXWU3HU MNpPeACcTaBNaloT
CO60i COBOKYMHOCTb GMOTUYECKMX (DAKTOPOB cpedbl. Bce (opmbl B3aMMOLECT-
BUIN MeXAy OpraHv3Mamy cOCTaB/AT OGMOTUYECKMe (PaKTOpbl Cpefdbl 0BUTaHUS.

BruoTuueckne ¢aktopbl pasfenqaloT Ha [Be NOArpynnbl. BHyTpusm-
[JOBble - B3aMMOOTHOLIEHUA MeXAYy 0Cob6sAMU OAHOro WU TOro Xe Buga.
3TO BaXHbIN (haKTOp caMoperynupoBaHus nonynauuin. Me>KBUOBble -
B3aMMOOTHOLWEHNA MeXAy 0C06AMU pasHbiX BUOB.

Tunbl B3aVMOOTHOLLEHWIA, NPU KOTOPbIX YUC/IEHHOCTb B3aMMOENCTBYO-
WMX MNONYyNAuMA OCTAeTCA HEM3MEHHOW, Ha3blBalTCA HeWTpanbHbIMKU. Ecnu
Xe npu B3aUMOLEWCTBUM YWUCNEHHOCTb XOTH 6bl B OLHOW NOMyNsLMM MOBbI-
lwaeTca 6e3 CHMXeHWs B APYroi, TO TakuMe B3aMMOOTHOLUEHWUS Ha3biBatOTCA
NONOXUTENbHBIMW, WA CUMOUOTUYECKUMU. B3avMOOTHOLIEHNA, KOTOpble
NMPUBOAAT K CHUXEHUID YUCNEHHOCTU XOTH Obl B O4HOM W3 NONYNAUWUA, He-
3aBMCMMO OT XapakTepa YMC/EeHHOCTW B ApYror nonynsauuu, HasbiBatoTCA
oTpULaTENbHBIMWU, WU aHTaroOHUCTUYEeCKUMU (aHTUOKO3).

JIio6oli TN B3aMMOOTHOLLEHMI MOXHO oOnucaTb C MNOMOLI CHMMBO-
NOB, OTpaXawwWuX WU3MEHEHWEe YUCNEHHOCTU B3aMMOJENCTBYIOLMX MNomMy-
NAUWIA:  OTCYTCTBME W3MEHEHMS YMCNEHHOCTM 0603HayYaTb CUMBOMIOM  «Ov,
YBE/IMYEHNE YWNCNEHHOCTU - CHUMBOMIOM «+», @ CHUXEHUE YUCIEHHOCTU -
CMMBONIOM  «-». MIcnonb3ysa 3TW 0603Ha4yeHMs, Hambonee pacrnpocTpaHeHHble
TUNbl MEXBWAOBbIX B3aMMOOTHOLLEHWIA NpPeACTaBMM B BuAe Tabnvupbl.
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Tabnuua 2

CumBONbI TuUnbl 3KOIOTMYECKNX B3aVMOLENCTBUIA

(00) B3aMMHO HeliTpasibHble - OpraHU3Mbl He OKa3blBalOT BAMSHUA APYT Ha Apyra
B3aMMHO BbIroAHblE CBA3N - MEXAY OpraHu3Mamy CyLiecTBYIOT

(++) B3aVIMOBbLITOfJHbIE MOJIE3HbIE CBA3M
MonesHO BpefHbIE - OAVH M3 OPraHW3MOB MOJyYaeT BbIrogy, ApYroi

(+-) NCMbITbIBAET YTHETEHME

40 MonesHo HelTpasibHblE - OAVH BUA NOSTyYaeT Nosb3y, APYroi He

(+0) UCMbITLIBAET Bpeaa

(0) BpefHO HeliTpasibHble - OAWH BUf, YTHETAETCS, APYTOi He N3BEKAET NOMb3bl

1) B3auMHO BpefHble CBA3W - OTHOLUEHUS, BpefHble A/ 060MX OpraH1u3mMoB

HeliTpanuam - 3TO OTCYTCTBME B3aMMHOIO BAUSHUS OPraHU3MOB,

XWUBYLLMX B OLHOM NpUpOAHOM coobuiecTBe. Ecnn Buabl NUTAKOTCA pa3HOM
nuLLer, TO 3a4acTyl0 OHW He 3aBUCAT ApPYr OT Apyra, faxe ecny ob6uTaloT B
OAHOW 3KocucTeMe. B npupofe WCTUHHbLIA HeWTpann3M BCTPEYaeTCHs OYeHb
PeaKo, MOCKOSIbKY MeXAy BCEMW BMAAMU BO3MOXHbl KOCBEHHble WK
OnocpeAcTBEHHbIE B3aMMOAENCTBUS.

Hanpumep, AATAbl U 10CK, XUBYLLME B NeCY, HE UMEKT HENoCPesCTBEHHOMO
KOHTaKTa Apyr ¢ gpyrom. lMpu HeilTpanu3Me BuAbl He CBA3aHbl APYr C APYrom
HENnoCpeACTBEHHO, HO 3aBUCAT OT 06LLEro COCTOSHUA cpedbl 0OMTaHUS.

Cum6mno3 - (Or rpey. CMH - BMecTe, 6MOC —XKW3Hb) MpPeACTaBNsAeT Takylo
(hopmy B3aMMOOTHOLLUEHWI, NPU KOTOPOi 06a napTHepa WA OLUH U3 HUX
n3BneKaeT Nonb3y OT Apyroro. K cMMOGUOTUYECKMM MOXHO OTHECTU Cnepyto-
wye QopmMbl OTHOLUEHWIA: MyTyanusMm, NPOTOKOONepauus, KOMMEHCAIN3M.

MyTyanu3am - 3TO ABYCTOPOHHE BbIFOAHbLIA M 00A3aTeNbHbIA 415 XKU3-
HW 0060MX nNONynAuMi TWUN B3aMMOOTHOLIEHWA. [py HapylweHUn [aHHO-
r0 B3aVMOOTHOLUEHUS >XW3Hb OAHON WA 06enmx MNonynAauuin CTaHOBUTCH
HEBO3MOXXHOIA.

TunuyHble npumepbl MyTyanu3ma: rpub u BOAOPOCNL B JIMLIANHUKE.
CnmMOMoTUYECKME B3aUMOOTHOLLEHUA MEXAY KOMMOHeHTaMu JINWAaNHUKOB
CBOAATCA K TOMY, YTO BOAOPOCAN CHabXatT rpmb co3faHHbIMW UMW B MPO-
Llecce pOTOCUHTE3a OPraHMYeCKMMU BeLLECTBAMW, a MojsyyvyaeT OT HEro BOAYy
C PacTBOPEHHbIMU MWHepasbHbIMU CONSIMU.

AsoTukcupyrowme b6aktepun n 6060Bble: a30TOUKCUpYIOLLME HakTepun
XWMBYT B KOPHEBbIX BO/OCKax 6060BbIX pacTeHWi, rae OHW npeBpaliatoT
CBOOOAHbLIA a30T, YCBOEHHbIA K3 aTMoC(epbl B amMMuaK, U3 Hero CUHTEe3M-
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PYIOT aMUHOKUCNOTbI. PacTeHWs MCnosib3yeT aMMuak AN pocTa U pasBuTug,
B TO BpeMs Kak GakTepuu NofyvarT NuTaTe/lbHble BELLeCTBa W NoAXosLlee
MecTo ANs pocTa.

LLinAanoyHble rpubbl 4acTo BCTYNarOT B CMMOMOTMYECKUE OTHOLLEHMA C
KOPHSIMM BbICLUMX pacTeHUil, 0COBEHHO [peBeCcHbIX, 06pa3ys MuUKopusy -
rpnbéokopeHb. pubHMLA NpU 3TOM ONJETaeT KOPHWU [epeBbeB, rpubbl Mo-
Ny4yatoT OT pacTeHWi OpraHMYeckKme BeLLecTBa, PacTEHMS - BOLY W MUHe-
pasibHble CO/W.

TUNUYHBIM  NPUMEPOM  MYTyaiM3Ma $BNSETCH OTHOLIEHUS TEPMUTOB U
XXTFYTUKOBbLIX MPOCTENLIMNX, OOMTAKOLWMNX B UX KULLIEYHUKE. TepMUTbl NUTAKOT-
CA ApPeBECUHOW, OfHAKO Y HWUX HeT (JepMeHTOB A/ NepeBapuvBaHWs LEeNNHo-
3bl. XKIyTMKOHOCUbI BbipabaTbiBalOT Takue (epMeHTbl U NepeBOAAT KneTyaTKy
B caxapa. be3 npocTeAwmnx - CMMOMOHTOB - TEPMUTbLI MOrM6alT OT ronoja.
CamMu e XTIyTUKOHOCLbI NOMUMO 61aronpuATHOr0 MUKPOKIMMATa NonyyaroT
B KULUIEYHUKE MULLY W YCNOBUA A8 Pa3MHOXEHUS.

MpoTokKoonepayus - 3TO ABYCTOPOHHE BbIFOAHbLINA, HO He 06s3aTe/bHbIN
0N XKU3HW TUM B3aMMOOTHOLUEHWW, Korfa B3auMMOenCcTBMe 61aronpusTHO
CKa3blBaeTCA Ha XXWU3HELeATeNbHOCTU 06enx NOMynAauuin, HO Kaxzaas U3 HUx
MOXEeT CyLiecTBOBaTb OTAeNbHO. B npupoje BCTpeyaldTCA TakK HasblBae-
Mble PbIObI-HNCTUMBLLUKKN, 0CBOGOXAAKOWME KPYMHbIX Pbl6 OT HapyXHbIX
napasnToB, HaxXOAALWMXCA Ha KOXe, B >XabepHOW W pPOTOBOM MNONOCTSX.
MefOHOCHbIE N4enbl, B3aMMOAENCTBYS C LBeTaMu, CMNOCOOCTBYIOT WX
OMblIEHNIO, a camu nofyyarT nuwy (puc. 17, a).

C BVOTUUYECKUE CBA3W D

Cumbunos {"He#tpannam (0 0) AHTN6MO3
j MyTtyanusm(++)] x( MpoTokoonepaLms(+ +) A'V'e(*(')caf'“'\" Xmmzlrtl)ecmo
KommeHcanuam (+ +) I-aapa3MTM3M (+-) KoHKypeHLmus (— )
KBsapTnpaHcTBo CoTpanesHnyecTBo Mexsungosas BHyTpuBM0Bas

>

HaxnebHu4yecTBo
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KommeHcanusm - Tun B3aMMOOTHOLUEHWI, MpU KOTOPOM OAWH BUL U3-
B/IEKAET MONb3Yy, He MPUHOCA HW Bpeda, HW NoMb3bl Apyromy Bugy. KommeH-
ca/M3m, B CBOK Ouepefb, MOAPa3fensieTcs Ha KBapTUPaHCTBO, COTpane3Hu-
4yecTBO, HaxsiebHuyecTBo (puc. 17, 6, B).

Micnonb3oBaHWe OAHOrO BWAa APYrUM TOMbKO KakK >XUMWULLe, He MPUHOCH
CBOEMY «XWBOMY [OMY» HW MOMb3bl, HW BpeAa, Ha3blBAETCA CUHOWKUS -
KBapTUPaHCTBO. [MpMMepoM MOryT CAYXWUTb NUWAAHUKA W 3NUPUTHI =
pacTeHus, NocenalOLIMeCHd HENnoCpeACTBEHHO HAa CTBOMAX W BETBAX [EPEBbeB
(opxmpeun, mxun). B rHesgax nNTul, M B HOpax rpbi3yHOB 0OMTAET MHOXECTBO
BULOB MaykoobpasHbIX W HaceKOMblX. HekoTopble pblbbl  NpAYyTCA
cpean wynanew Mefy3 M akTUHUIA. Pbiba ropyak OTKNajbiBaeT WKpPY B
MaHTUIO [BYCTBOPYATOro MOJIIIOCKA, HE MPUHOCS eMy Bpefa. PasBuBatoLymecs
MKPUHKN HALleXXHO 3alluuLLeHbl PAKOBMHOW MOIKOCKA, HO OHWU 6e3pa3/inyHbl
ON1f XO3IMHA M He NUTaKTCHA 3a ero cyeT. MiekonuTarlole pasHOCAT NIoAbl
M CeMeHa C 3auenkamu, He Monyvas OT 3TOr0 HW BpPeAa, HU MOMb3bl.

CoTpane3sHN4ecTBO - MoTpebneHne pasHbIX 4YacTeid WAN BeLecTB U3
OLHOTO X TOro >e pecypca. [Mpumepom ABNAKTCA B3aUMOOTHOLIEHUSA
MeX[y pasMyHbIMKU BUAAMU MOYBEHHbIX OakTepuii-canpouTos, nepe-
pabaTbiBalOLWMX pasHble OpraHn4Yeckme BellecTBa M3 MeperHUBLINX pac-
TUTENbHbIX OCTAaTKOB, W BbICLUMMU pacTeHUAMU, KOTOpble MOTPE6NAIOT
o6pa3oBaBlUMECA NPU 3TOM MUHEpPasnbHbIE COJIN.

dopma KOMMeEHCanM3ma, BO3HMKaKOLas Ha OCHOBE MULLEBLIX CBA3eEH,
Ha3bIBaeTCA HaxnebHM4yecTBOM. HaxnebHMYecTBO —(hopmMa B3aUMOOTHOLLUEHWNA,
NMpu KOTOPO OfMH BWA MOTPebnsieT ocTaTKu nuwmy Apyroro. Hanpumep, ntu-
Ubl MWTAKOTCA OCTaTKaMW MWLM KPOKOAMW/IOB, TUEHbl U CTEPBATHUKW [OefatoT
OCTaTKM MNULLKM NbBOB. B XenyfouyHO-KULLIEYHOM TpaKTe 4YefioBeka 06uUTaloT
60/bLLIOE KONNYECTBO GakTepuii, MUTAOLMXCA OCTaTKaMU MULLM U He MPUYNHS-
OLWMX Bpefa X03auHy. Pbiba-npunaunnana npu nomoLwiM NpPUCcOCOK MPUKPEnIfeTcs
K Teny akyfbl U NepefBuraeTcd C Heil, NUTaaCb OCTaTKaMu ee MULLK.

AHTNOMO3. K aHTUOMOTUYECKMM OTHOLUEHUSIM MOXHO OTHECTW creaytoume
(hOpMbl OTHOLLEHWIA: KOHKYPEHLMIO; MapasvTU3M; XULLHWYECTBO; aMeHCan3M.

KOHKYypeHUMSA - 3TO B3aMMOOTHOLLEHUSA MeXAY 0cobsMU OLHOro (BHYTpU-
BUAOBAsA KOHKYpeHUWs) wunm pasHbiXx (MeXBUAO0BAs KOHKYpeHuus) BUAOB,
KOTOpble BbIpaXXatTCA B COMEPHMYECTBe OPraHM3MOB 3a npaBo obnagaHuA
OLMHAKOBbIMU pecypcamun cpefbl. ITM OTHOLIEHMA OTPULATENbHO CKas3blBa-
IOTCS Ha 06emx BCTYNUBLUMX BO B3aMMOAENCTBME CTOpoHax (pwuc 17, r).

KOHKypeHLMs BO3HMKaeT MexAy pacTeHusMn B 6Oopbbe 3a  CBeT,
Bfary WM WCnosib30BaHWe MOYBEHHbIX PECYPCOB; MEXAY KOMbITHbIMU, [PbI3y-
HaMK, capaH4yoil - 3a OAHW W Te Xe WCTOYHUKU MUTaHus (pacTeHus); Mexay
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a) [MpoToKoonepaLyst: akTUHus 6) KBapTWpaHCTBO: pbiGa ropyak
3alMLLaeT paka OT XULLHbIX pbl6, a pak- OTKNafblBaeT UKPUHKN B MaHTUHYHO
OTWeNbHUK, NepemMeLlanchb, CI'IOCOﬁCTByET NOoNOCTb ABYCTBOPYATOro MOJITHOCKa.
pPacnpoCTPaHEHMNIO aKTUHUIA N YBEINYEHUIO
MX KOPMOBOrO MPOCTPaHCTBa.

B) HaxnebHNYeCTBO: nepeaHwii cnniHoii 1) KOHKYPEHUMSA: camubl MIEKONUTAOLNX

MNaBHKK pbIbbl - MpuUaAMNans B Nepuof pasMHOXeHWs BCTynawT Apyr
npeo6pa3oBasnca B MPUCOCKY, C MOMOLLbHO C Apyrom B 60pb6y 3a BO3MOXHOCTb
KOTOPOiA pbiba MPOYHO yaepXKnBaeTcs Ha 063aBECTUCL CEMbEIA,

MOBEPXHOCTM Tefa akysbl.
Puc.17. B3aMMOOTHOLWEHUA MeXay opraHusmamu.

pasHbIMW BUAAMU KPYMHbIX XWULLHbIX pbl6, 06UTAKOLWMMMN B OHOM BOAOEME U
NMUTAKLLMMUCS OAHUMU U TEMU Xe pblbamMmn; BOMKOM U NUCULLEN, OXOTALMMUCS
Ha 3aiLleB; XMULHBIMM NTULLAMK Neca, KOPMSLLMMUCA TPbI3yHaMM.

BHYTpMBMAOBAS KOHKYPEHLMS HOCUT GOfiee OCTPbIA XapakTep, YeM Mex-
BMAOBas, TaK Kak y 0Co6eid, MpuHaanexawmx K ogHOMY BUAY, 3KONOTUYeCKme
noTpe6HOCTM BCEraa OAMHaKOBbI. B pe3ynbTaTe Takoil KOHKYPEHL MM 0CO6M B MO-
NynsuuM ocnabnsatoT Apyr Apyra, Y4To BeAeT K rM6ennm meHee Npucnoco6i1eHHbIX
0Cc06€eil, TO ecTb K eCTECTBEHHOMY OTGOPY.

MeXBnAoBas KOHKYPEHLMS 3a MPOCTPAHCTBO, MULLY. CBET, YOEXMLLe, TO ecTb
no6oe B3aMMOECTBME MeXay ABYMS UM 6onee MOMynsUMsMU, KOTOPOe Bpef-
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HO CKa3blBaeTCA Ha WX POCTe W BbDKMBaHUW. Kak npaswno, u3 [ABYX BWUAOB
C O[MHAKOBbIMW 3KOMOMMYECKMU MNOTPEOHOCTAMU OfMH 0653aTe/lbHO BbITEC-
HAeT Apyroi. Knaccuueckum MprvMepoM MeXBMOBON KOHKYPEHLMM SABAAKOTCA
onucaHHble pycckum 6uonorom I.®. layse onbiTbl (1932 r.). B 3atux onbitax
KyNbTypbl [ABYX BWAOB MHMY30pUiA CO CXOAHbIM XapaKTepoOM MUTaHMS MOMe-
Waim no OTAENbHOCTU U COBMECTHO B COCYAbl C CEHHbIM HacToeM. Kaxaplin
BUZ, MOMELLEHHBIA OTAENbHO, YCMELWHO PasMHOXancs, LOCTUras ONTUMaIbHOWA
ynmcneHHocTn. Mpu noMeLleHnn Xe 06enXx Ky/bTyp B OAUH COCY[, YMCNEHHOCTb
OAHOr0 U3 BWMAOB MOCTEMEHHO YMeHbLUANachb, M OH uc4yesan U3 Hactod. B xope
9KCMEepVMMeHTa HW OAMH M3 BWAOB OPraHW3MOB He Hanajan Ha Apyrol u He
BbIeNAN BpeAHbIX BellecTB. MpocTo oAuH BMA OT/MYa/ICA OT BTOPOro 6Go/bLUeit
CKOpPOCTbIO pocTa. BbiBefigHHOE M3 3TWX ONbITOB MPaBW/O, TaK Ha3blBaeMbll
«MPUHUMM  KOHKYPEHTHOTO WCK/OYeHMs» hopMynmpyeTcs cnefytowmM obpa-
30M: ABa BuAa, 0651afatoWmnx OAMHAKOBLIMU 3KOMOTMYECKMMU NOTPEOHOCTAMMU,
COBMECTHO CYyLLeCTBOBaTb He MOryT, OAuvH BWf (6051ee KOHKYPEHTOCMNOCOOHbIN)
BbITECHSET Apyroin (MeHee KOHKYPEHTOCMOCOOHbIiA).

KOHKypeHUMs Mexay Bugamy He BCerja MOXeT MpuBOAUTbL K BblTECHe-
HUIO OAHOr0 W3 HUX, ABa BMAA MOTYT CYyLLeCTBOBaTb, €C/N UX 3KONOrMYecKme
TpeboBaHMA pa3nMyHbl. B npouecce 3BoMOLUM OHWM MpUCMOCabANBAKOTCA K
COBMECTHOMY CYLLEeCTBOBaHWUIO. Hanpumep, 3uMOi ocefnble BWAbl NTUL W3-
OeraldT KOHKYpeHuuu [pyr C Apyrom 6narofaps pasHOW cTpaTterum noucka
nuwmn. HekoTopble M3 HUX COOMpalOT KOPM Ha [epeBbAX, ApYruve Ha 3emse.

Takum 06pa3oM, KOHKYpPeHUMs, BO3HMKatolwas Mexay 6an3kumun Bupamu,
MOXET VMMeTb [Ba CMeACTBUSA - NNO0 BbITECHEHME OLHOrO U3 HUX W3 CO06-
wecTBa, IM60 pacxoxpaeHne 060MX BMAOB MO WX 3KOIOTMYECKON cneuumanu-
3auuu, faroliee UM BO3MOXHOCTb A/ COBMECTHOMO CyLLeCTBOBAHMUS.

AMeHCanmw - 370 opma OGMOTMYECKMX B3aMMOAENCTBWIA, MPU KOTOPOW
[eATeNlbHOCTb OAHOr0 OpraHu3Ma MpuBOAMT K YTHETEHWK ApYroro, npuyem yr-
HeTaloLWMAi OpraHM3m He MoJiyvaeT OT 3TOF0 HM NOMb3bl, HW Bpega. Hanpumep,
CBeTONOOMBbLIE TpaBbl, pacTylive MNOA AepeBbiMM, W3-32 CUIbHOTO 3aTeHeHUs
KpOHaMW [1epeBbeB WCMbITHIBAIOT 3HAYMTENbHOE YrHeTeHMe, Torja Kak Ha fepe-
Bbf Takoe COCeACTBO He BuMsAeT. K ameHcanM3mMy MOXHO OTHECTU Takxe B3a-
VMMOOTHOLUEHNS MEXAY MeCHEBbIM FPUOGOM - MNEHWULMANOM, BbILENAOWMM BO
BHELLHIOK Cpedy aHTUOMOTUKKN, U KOMOHWUAMU GaKTepWUid, >XU3HEAEeATeNIbHOCTb
KOTOPbIX NPX 3TOM CYLLECTBEHHO OrpaHMYMBaeTCs WAN NOAABNSETCA.

XVULWHNYECTBO (XMLWHMK - >KepTBa) - 3TO TWM B3aMMOOTHOLUEHWA MO-
nynsuuiA, Npu KOTOPOM MpeACTaBUTENU OLHOrO0 BMAa NOeAArT nNpeLcTaBu-
Teneid Apyroro, TO eCTb OpPraHu3mbl OAHOM NOMYAAUMM CAYXaT NULEen Ans
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OpraHM3MoB ApYroi. XMLWHUKaMN 06bIYHO Ha3blBaOT XXMBOTHbLIX MOeAAOLLNX
APYTUX >KMBOTHbIX. B3aMMOOTHOLIEHUS MeXAy TPaBOAAHLIMW >KUBOTHLIMU
M pacTeHUsIMM NO XapakKTepy CXOXM C AaHHbIM BWAOM B3aMMOOTHOLLEHWA.
KaHHM6ann3m - noefaHne >XMBOTHbIMW OCOGeii CBOEro BuAaa, SBASETCA pas-
HOBMAHOCTbIO XMUIHMYecTBa. Hanpumep, camMKM nayka KapakypTa noegarT
camu0B nocne crnapuBaHus, 6anxalCKUin OKyHb MoedaeT CBOK MOMOAb U T.A,
YcTpaHas 13 nonynauun Hambonee cnabbiX M 60NbHBIX XUBOTHBIX, XULLHWUKM
CNOCOGCTBYOT MOBbILIEHNIO >KM3HECNOCOOHOCTM BUAaA.

MosBNeHMEe HACEKOMOAAHbIX pacTeHMIA B MNpoLecce 3BOMKOLMM CBSI3aHO
C Tem, 4YTO OHM MPUCNOCOBUANCL K N0BNE W MNEepeBapuBaHMID HACEKOMbIX.
OHM AONONHST CBOE HOPMasbHOe aBTOTPOHOe nuTaHue (PoToCMHTE3)
OfHON ©3 (opM reTepoTPOHOro nNuUTaHWd. B pe3ynbTaTe HaceKOMOsAHbIe
pacTeHUsi MeHee 3aBUCAT OT MOYBEHHOrO0 HEOpPraHMYeckoro asoTa, Heobxo-
AVMOro ANsi CMHTEe3a MX COOCTBEHHbIX 6efKoB.

MapasnTwnsm (NapasnT-xo3damnH) - (opmMa aHTaroHUCTUYECKUX B3amMO-
OTHOLLUEHWUI [BYX OPraHn3MOB pasHblX BWAOB, MPW KOTOPOIM OpraHu3Mbl 0f-
Horo Bmga (napasuMTa) WMCMONbL3YOT APYroro (Xo3smMHa) B KayecTBe cpefbl
00MTaHMA WM UCTOYHWKa nuwmM. apasuTbl €CTb B KaXX4OM LapCcTBe: cpeau
OakTepuii, pacTeHWin, rpmboB M XMUBOTHbIX. OHM XUBYT 3a CYET NUTaTESb-
HbIX BELLECTB WM TKaHEel X03dMHa B TeYeHWe OMpeaesieHHOro BPEMEHMU.

MapasnT MCMNONb3yeT XUBOrO XO03dMHa He TO/IbKO KaK WCTOYHMK MNULLM,
HO M KaK MeCTO MOCTOSHHOrO WAN BPEMEHHOrO MNPOXXMBaHUA.

BpemeHHble Mapa3uTbl WMCMNONbL3YKT TEN0 XO03fMHA TONbKO Ha Bpems
nuTaHusa. [lMapa3nuT >XMBET CBOOGOAHO B OTKPbLITOW nNpupode M HanagaeT
Ha XO035ieB TO/MbKO AN NUTaHMA. Bnoxu, Komapbl, CAenHW, NOCTe/bHble
KNoMbl MOTFYT ObiTb MPMMEPOM BPEMEHHbIX NapasnToB. lMuTascb KPOBbIO
XMBOTHbIX W YeNOBEKa, BbI3blBAOT Pa3BUTME Pa3NNUHbIX WUHMEKLNOHHBIX
3a60neBaHuiA.

MoCTOSHHbIE napasuTbl 60nee UM MeHee [ANUTeNlbHOE Bpemsi B3au-
MOAENCTBYIOT C XO035MHOM. [1OCTOSIHHble nNapasuTbl BCTPeYatoTCAs Ccpeam
npocTeAwnx (ManapuinHblii NNasMoAuin, AuseHTepuitHas ameba), NAOCKUX
yepBei (MeYEHOUHbIN cocanblUiMK, OblYMA LEeNeHb), KPYrbiX 4epBein (acka-
puga, ocTpuua, puwTa), 4YneHuMcToHorux (knewwm, BwK). TTOCTOAHHbLIMM
napasMtamu pacTeHuUli ABNAKTCA HeKoTopble 6GakTepun (romMmos), rpuobsbl
(ronoBHA, BepTMUMAN), U Jaxe caMn pacTeHMs (NOBUMKUKA).

TakK KakK XW3Hb X037MHA 06ecneumBaeT CyLLEeCrsoBaHMe napasnTa, OH OCna-
ONSeT, HO He YHWYTOXaeT XO03AMHa, MHaye MOrMbHeT caM. XO035MH WCNbITbIBAET
yrHeTeHWe B TeyeHWe [ANNTENbHOr0 BpemeHW. [Mpumepamu napasuTuimMa
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MOTYT CNYXXUTb CNefytolime B3aMOOTHOLLEHMA: OCTpULLA - Y€N0BEK, NEYEHOUHbI
COC/IbLUMK - KPYMHbIA poraTblii CKOT, FONOBHEBbIA rpub - 3nakn. B xoge
3BOOLMN (POPMUPYHOTCS B3aMMHbIE MPUCNOCO6MEHNS NapasnTa U X03snHa.
Mapa3nTu3M, XULWHUYECTBO W KOHKYPEHLMUS WrpaldT BaXHYH pofib B
perynsaunyM YMCAeHHOCTW MONyNaunii B npupoge. HepasyMHbIM BMeLLaTeNbCT-
BOM B 3TW B3aMMOOTHOLUEHWS 4YeN0BeK HAHOCWT Bpef MpuUpoge.
Heob6X0AnMO MOMHWUTL, YTO TWUM B3aMMOAENCTBUA KOHKPETHOW napbl Bu-
[0B MOXET M3MEHATLCA B Pas/IMUHbIX YCNOBUSAX M B 3aBUCMMOCTU OT CTafuii
WX  XKU3HEHHbIX LMKNOB. Kpome TOro, OAUH U TOT >Xe BUA B coobuiecTse
MOXET HaxXOAUTbCS B PasHbIX OTHOLUEHMAX C OKpY>XaloWwWMn ero Bugamu.
Takum 06pa3om, OMOTMYECKME CBA3M B NpUpoge 6GECKOHEYHO MHOro-
06pasHbl, a U3yYyeHMe N NO3HaHME WX - BaXHelLwas 3agaya AN 3KOMOruu.

KnoueBble cfioBa: HelTpanusm, cuM6M03, MyTyanusm, NpOTOKOOMepaLus,
A KOMMEHCanu3M, Haxne6HWYeCcTBO, CUHOWMKMA, COTpane3HW4yecTBo, aHTMGMO3,
KOHKYPEHLMS; MapasuTu3M, XULLHWYECTBO, aMeHCann3Mm.

Bonpocbl 1 3agaHuA.

1 Kakue Tunbl B3aMMOOTHOLUEHWUI I MOFYT BO3HMKATb MeXAy NOnynsuusaMu paBHbIX
BMOOB?

2. OxapakTepusyiiTe HeWTpanbHbIEOTHOLLIEHNS MeXAy opraHusmamu? OTseT
npounacTpupyiiTe npumepamun. KakoBa MX ponb B npupoge?

3. Kakve B3aMMOOTHOLLUEHMS Ha3blBAOT MyTyaniMsmMom? Ha 0CHOBe KaKux
NPejLecTBYOLWMX CBA3e/ MeXAy OpraHusmamyi BO3HWMKaeT MyTyanusm?

4. Mexpy KakMMW rpynnamy OpraHu3mMoOB BO3MOXeEH cum6unos? [pusegnte
npumepsl cumbunosa. Kakyto nonb3y nonyvatoT 06e CTOPOHbI OT cumbuosa?

5. UT0o Takoe KoMMeHcann3m? Yem Hax/ebHMYECTBO OTAMYAETCS OT KBapTu-
paHcTBa? [lpuBeguTe nNpUmepbl OpPraHM3MOB-KOMMEHCASOB.

6. Kakue 6MOTUYECKME B3aMMOAENCTBMA HasbiBalOT ameHcanu3amom? [lpusegute
NpYMepbl TakMX B3aUMOOTHOLUEHWI. KakoBO WX 3HayeHue 418 OpraHvW3MoB?

7. B yem cCywHOCTb KOHKypeHuuMn? Kakum 06pa3om oOpraHu3aMbl CO CXOAHbIMM
3KOMIOTMYECKMMUN NOTPEOHOCTAMU K36erarnT KOHKYpeHLun?

8. Kakve B3aMMOOTHOLLEHUA Mexay opraHusMamu HasblBatoT XWULHWYECTBOM?

3afaHnsa gas camMoCTOSATeNIbHOW paboThl.

I. YcTaHOBMTE COOTBETCTBME MEXAY TUMamMu B3aMMOOTHOLUEHWI M UX MpuMmepa-
M. Tunbl B3auMOOTHOWeHMiA: |. Mapasutuam. 2. KommeHcanusm. 3. MyTya-
nm3Mm. 4. KoHkypeHuma. 5. XuwHUYecTBo. MpuMepbl: a) WAANoYHble rpubsl -
fepeBbs; 6) ceBepHas nucuua - 6Genblil MefBedb; B) Pblbbl-npuannans
akyna, r) xnebHaa pxaByuuHa - 31aKW; [) Mayku - Myxu; e) Kiy6eHbKo-
Bble 6GakTepum - 6060BbIE pPacTeHMA; X) MEYEHOYHbIA cocanbWwuK - Kpyn-
HbIli poraTblil CKOT; 3) Cepas KpbiCa - 4epHas Kpbica; W) yAaB - KpO/WK;
K) KY/NbTypHble pacTeHWs - COPHAKMW.
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2. OTmeTbTe nMpuMepbl COOTBETCTBYHOLWMX TUMOB 3KOMOTMYECKUX B3aUMO-
OTHOLWEeHUA, ucnonbdya cumeonsl (0 0), (+ +), (+ -), (+ 0), (—-), (- 0).
Mpumepbl B3aMMOOTHOLIEHUI OpraHM3MOB CunmBOSbI
PacnpocTpaHeHWe MypaBbAMU CEMSAH HEKOTOPbIX pacTeHWii
MoceneHne pacTeHUn - aNUGPUTOB Ha KOpe AepeBbes
AKynbl 1 pbl6bl Npuannans
Benkun v nocu B 04HOM Necy He KOHTaKTUPYIOT ApYr C ApYrom
TepMuUTbI U XMBYLLME B UX KMLWEYHWNKE OAHOKNETOYHbIE XIYTUKOBbIE
Menkue pblbeLKmn, NPAYYTCA No4 30HTUKaMK Megy3
OnblfieHMe NYenamu pasHbiX YroBbiX pacTeHUi
B3anMOOTHOLIEHUS IbBOB W TMEH
Pak-oTWeNbHUK W aKTUHNA
B3aMOOTHOLWEHNSA MEXAY acKapuaoli 1 4YenoBEKOM
MuKkopu3sa - B3aMMOOTHOLLEHME Tpnba U KOpHel AepeBbeB
Pbl6Ka ropyak, 0TKNaAblBaeT MKPY B MaHTUIO BYCTBOPYATOro MONOCKA
JTnwaliHnk - B3aMMOOTHOLIEHWE BOAOPOCAeR n rugos rpmba

[epeBbs MOAABNAIOT POCT CBETONMOGMBOI TpaBbl NOf COGOM, camm He
UCMbITLIBAIOT OTPULIATEILHOTO BO3AeNCTBUS

B3aMMOOTHOLLIEHMA BOMKA U JINCULLbI

B3anmooTHOWeEHMA 6060BbIX pacTeHWii €  a30TOMUKCUPYIOL MMM
KNyOeHbKOBbIMM BGaKTEPUAMU

B3alMOOTHOLIEHMS MOBUNKU W APYTUX pacTeHUid
B3ayMOOTHOLEHUS MypaBbeB U Teld

BbICKa>KNUTE CBOE MHEHMUE.

1 Mpn MaccoBOM OTCTpene XUWHbIX MNTUL YUCAEHHOCTb Apyrux ntuy (Ky-
ponaTtoK W TeTEepPeBOB) YMEHbLUAETCH; MPU YHUUTOXEHUMN BOMKOB CHUXKAETCH
YMCNEHHOCTb OJIeHei; B pe3y/bTaTe YHWUYTOXKEHUS BOPO6GbLEB MajaeT ypo-
Xail 3epHOBbLIX KynbTyp. Yem 06BLACHUTH MpuBeAeHHble (aKTbl?

2. B 4yem coOCTOMT 3KOMOrM4Yeckass po/ib OTHOLUEHWI TWMa «MapasuT - XO3AUH»?
KakoBO 3HaueHue Takoli (JOpMbl BUOTUHECKMX B3aWMOAENCTBWIA O/19 3BOMOLMN?

3. XUlHble maekonuTakwolwmne MMET MHOFO OCOGEHHOCTEW, KOTOpble MOMOra-
I0T UM Ha oxoTe. OfHAaKO YMCNEHHOCTb CaMMUX XMWLIHUKOB W WX XXepTB B
NpUpofe OCTaeTCHd OTHOCUTENIbHO Ha OAHOM YypoBHe. lMoyemy?

4. CywecTByeT MHEHWe O TOM, 4YTO OAHW BUAbl OPraHWM3MOB MPUHOCAT Bpe[,
a gpyrve nonb3y. MpaBuibHO N 3T0? [aiiTe apryMeHTUPOBAHHbIA OTBET U
NoATBEPAMTE €ro mnpumMepamum.
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8 13. AHTPOMNOTNTEHHbBIE ®AKTOPbI

MoueMy aHTPOMOreHHble (haKTOpbl BbIAENAT B 0COGYH rpynny?

Hanbonee 3Haummas B HacTosillee Bpems rpynna (akTopoB, WHTEHCUBHO
M3MEHAIOLLAsA OKPYXXaKLWYy Ccpedy, CBsidaHa HEMOCPELCTBEHHO C pPasHOCTO-
POHHEN [eATeNbHOCTbIO YenoBeka. Pa3BWTWe 4YenioBeka Ha MnaHere Bcerga
ObII0 CBA3aHO C BO3AEWCTBMEM Ha OKPYXaloLyk cpedy, HO CerogHs aToT
MPOLLECC 3HAUYUTENIbHO YCKOPWCA.

N3meHeHUs nNpupoaHON cpefbl, Npou3oLWeAlWw e B pe3ynbTaTe X03si-
CTBEHHOW W [pYrov AeATeNbHOCTM 4enoBeKa, 00YyC/loBNeHbl aHTPOMOreH-
HbIMU (haKTopamu.

K aHTponoreHHbIM (DaktopaMm OTHOCATCA rpynna (akTopoB, CBf3aHHbLIX C
N06bIM BO3LENCTBMEM YeNOBEKa Ha pacTeHWs, XXMBOTHbIE U Ha Apyrue Kom-
MOHeHTbI Npupogbl. MbiTadcb nepegenars NPUPOAY C LEeNbl NPUCNOCoOUTL ee
K CBOMM HY>[aM, YefioBeK TPaHCOPMUPYET eCTECTBEHHYIO cpefy 06WUTaHWA
XKMBbIX OpPraHM3MOB, OKa3blBas BAWAHME W Ha WX XW3Hb. [MO4 BO3AeCTBMEM
aHTPOMOTreHHbIX (DaKTOPOB TepnsAT U3MEHeHWs Kaumat, aTmocdepa, CTPyKTypa
MoYBbl, COCTOSIHNE BOAOeMOB. K aHTpOMOreHHbIM (akTopaM OTHOCATCH Takue
BUAbI: XUMUYeCKue, (hu3nyeckue, BMONOrNYECKME, COLMalbHbIE.

XYMunyeckne aHTpPONoOreHHble (hakTopbl BKAKOYAKOT MPUMEHEHUE MUHe-
paibHbIX YA0OPEeHUA 1 AL0BUTLIX XUMUYECKMX BELLECTB MPOTUB BpeauTenei,
a TakXke 3arpsisHeHMe BCEX 3eMHbIX 0060/104eK TPaHCMOPrHbIMU U MPOMbILL/IEH-
HbIMU oTxogamu. K (hm3nyecknm aHTpPOMOreHHbIM (akTopaM MOXHO OTHe-
CTU WCNOMb30BaHWE AAEepPHOW 3Hepruun, NOBbILLEHWE YPOBHS LWyMa B pesy/bTa-
Te [eATeNIbHOCTM YefioBeKa, B YaCTHOCTW MpW WCMO/b30BaHUM Pa3HO0Opa3HbIX
CpeLcTB nepeaBvKeHMs. Buonornyeckne hakTopbl - 3TO MPOAYKTbI MUTaHMS,
GakTepum W ppyrve napaswTtbl, A0S KOTOPbIX 4YeNOBEK MOXeT ObiTb Cpefoi
06UTaHMA WA UCTOYHMKOM nNuUTaHWsA. CounanbHble PakTopbl ONpeaensTCs
COBMECTHbIM CYLLECTBOBAHMEM NHOAEN B 06LLECTBE M MX B3aMMOOTHOLUEHUSMU.

K aHTponoreHHbIM (hakTopaMm OTHOCMTCA N060e BO3aeicTBue (Kak
HenocpeLCTBEHHOE, TaK U KOCBEHHOE) 4Ye/0BeKa Ha OKpYXallyl cpegy -
opraHusMbl, 6uoreoueHosbl, naHawapTel, 6uocdepy. AHTPOMNOreHHble ak-
TOpbl ABNAKTCA pe3ynbTaToM [eATe/lbHOCTUM YeNoBeKa.

MepefensiBag npupogy W npucrnocabnueas ee K CBOUM MOTPEOHOCTAM,
YesIOBEK W3MEHSET cpefly 00MTaHMA XUBOTHbIX W pacTeHWI, BAUSS TeM ca-
MbIM Ha WX >XW3Hb. Bo3geinctsme MoXeT ObiTb NPSAMbIM WIW KOCBEHHbIM.

MpsiMoe BO3AeNCTBUE HaMpaB/eHO HEMOCPELCTBEHHO Ha XXWBble OpPraHus-
Mbl. MpumMepoM MPAMOro BO3AeWCTBUA ABNAETCA [L06bl4a KaMeHHOro yrns,
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Bbipy6Kka necoB. HepauunoHanbHble pbI60IOBCTBO M 0XOTa Pe3KO COoKpalaroT
YMCNEHHOCTb psAga BMAOB. HapacTtatowias cuia M YCKOPEHHblE TeMMbl M3Me-
HEHWA MPUPOAbI YENIOBEKOM BbI3bIBAOT HEOOXOAMMOCTb €€ OXpaHbl.

KocBeHHOe (0OMnocpeAcTBEHHOE) BO3AEWCTBME OCYLLECTBAAETCS MyTeM W3-
MeHeHUsi NaHAwagToB, KAMMaTa, (U3MYecKOro M XMMUYECKOro COCTOAHUSA
aTMocgepbl, BOLOEMOB, CTPOEHMS [MOBEPXHOCTU 3eM/M, MOYB, PacTUTENIbHO-
CTU W XUBOTHOrO Mupa. KOCBEHHble BO3AENCTBUA MPOUCXOAAT Yepe3 Lenou-
KN B3aMMOCBSI3aHHbIX BAWSHWIA. Hanpumep, Bbipy6Ka NecoB M0 OTHOLUEHWUIO K
[lepPEBbSIM SIBNSIETCS MPSAAMbIM BO3[AENCTBMEM, B pe3ynbTaTe BbIPyOKWN AEPEBbLEB,
CUTbHOE W3MEHEHWEe COCTOSIHUA APYTUX PaCTEHWIA, XKMBOTHLIX W CTPYKTYpbl
MoYBblI paccMaTpMBaeTCA KakK KOCBEHHOE. Cnonb3oBaHMEe XMMMWYECKMX npena-
paToB MPOTMB HACEKOMbIX-BpeAMTeneid NPMBOAMT K TMOENn n ApYrux mnoyBeH-
HbIX >XMBOTHbIX. LLINpOKOe nprvMeHeHMe necTuumMaos, repbuumMaos n Apyrux
SA0BUTbIX BeELLECTB B CENbCKOM XO3ACTBE MOXET OKa3aTb BpefHOe BO3fei-
CTBME Ha 340pOBbE HACE/NEHWS Yepe3 MuLLeBble NPOAYKTbl. UenoBeK MOXeT
KOCBEHHO B/IMATb Ha >XMBble OpPraHM3Mbl, M3MEHUB WX ECTECTBEHHYH Cpesy.

UenoBek co3HaTeNlbHO W 6ecco3HaTeNbHO WUCTPebnseT WAM BbITECHSET
OfHW BWAbl PacTeHU W XXMBOTHbIX, pacnpocTpaHseT apyrue, nubo cospgaet
AN HUX GnaronpusiTHble ycnoBus. [ns KynbTypHbIX PacTEHU M AOMALIHUX
XMBOTHbIX 4YeN0BeK C03[an B 3HAuYMTeNbHOW CTEMEHW HOBYH Cpefy, MHOro-
KpaTHO YBENMYMUB MNPOAYKTUBHOCTb OCBOEHHbIX 3eMesfib. HO 3TO MCKAYMIO
BO3MOXXHOCTb CYLLECTBOBAHWA MHOIMX AWKWUX BMAOB. MHOrme BuAbl XXMBOT-
HbIX W pacTeHW mcyesannm c nuua 3eMnnm n 6e3 BMellaTeNbCTBa YenoBe-
Ka. Ho B nmpupoge 3TOo NPOUCXOAUT MeANEHHO, M 00bIYHO yxoAAune BUAbl
yCcrneBatT CMEHUTLCS HOBbIMU, 60nee NPUCNOCOBNEHHBLIMU K YCNOBUAM 00K-
TaHWs. YenoBeK >Ke YCKOPW/ MPOLECC BbIMMPAHMA [0 TakKMX TEMMOB, 4TO
3BOMIOUMA YCTYyNuNa MecTo HeobpaTUMbIM Mpeobpa3oBaHUSIM 3KOCUCTEM.

[elicTBne 4enoBeka KaK 3KO0rMYeckoro aktopa B NPUPOAE YpPe3Bbl-
yaiHO pa3Hoo6pa3Ho. YenoBek co3gan 60/blIOE KOAMYECTBO CaMblX pPas3Ho-
006pa3HbIX KyNbTYpPHbIX BUAOB PacTeHWM W AOMalIHMX >XUBOTHbIX, CO3/aBas
NCKYCCTBEHHbIE 3KOCWUCTEMbI, CYLLECTBEHHO npeobpa3oBan ecTeCTBEHHbIE
NPUPOAHbIE KOMMMEKCbl. JTU M3MEHEHUA AN OA4HMX BUAOB OKasblBalOT-
ca 6naronpuATHBIMU  ANA  Pa3MHOXEHMA W pa3BUTUA, a Anda Apyrux -
He6NaronpuUATHBIMU N Aaxe ryouTenbHbIMKU. B ntOore mexay Bugamum BO3-
HUKAKT HOBbIE YMC/IEHHble OTHOLUEHWA, MepecTpanmBarOTCs MULLEBLIE Lienwu,
NOSABAAKTCA NPUCNOCO6IEHUs, HEOO6XOAMMble A5 CYL,EeCTBOBAHWUA OpraHm3-
MOB B WM3MEHEHHOI cpepe.
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KntoyeBble C/ioBa: aHTPOMOreHHble (DAKTOPbl: XWMMWUYECKWE, (husmueckue, 6uo-
N JIOTMYecKue, couuanbHble; BO3AE/CTBME 4YesloBeKA: MpPSMOe, KOCBEHHOE.

Bonpocbl 1 3agaHuA.

N W 1 TloyeMy Yy OpraHu3mMOB pefKo BbipaGaTbiBaeTCs MNPUCMOCO6/EHHOCTb Ha
[EeiCcTBME aHTPOMOreHHbIX (haKTOpoB?
2. Kakne aHTpONOreHHble 3KO/IOTMYECKMe (aKTOpbl XapaKTepHbl 415 Ballei
MECTHOCTU?
3. K Kakum nocneacTtBnaM MPUBOAAT MPUMEHEHWE MUHEpPanbHbIX YAOOPEHWA W
AL0BUTBIX XMMWUYECKUX BeLLECTB A5 06paboTkn nonen?
4. MpuBegnTe NpUMEPbI NPSMOTO M KOCBEHHOTrO BO3AENCTBMS YenoBeKa Ha NpUpoLYy.

BbICKa>KnTe CBOE MHEHUE.

1 3emnegenue M CKOTOBOACTBO ChiFpasM BecbMa MPOFPECCHBHYIO POfib B pas-
BUTUM YenoBeyecTBa. [louyemy ceiiyac OHW PacCMaTPMBAOTCS KakK (haKTopbl
HapyLlLeHUs YCTOWUMBOCTM TMPUPOAbI?

2. B COBpPEMEHHOM MWpe 3KONIOFM HAcTauBalT Ha pauMOHaNbLHOM MPUPOJO-
Mofb30BaHWM, @ He TONMbKO Ha OXpaHe Mpupodbl. B ueM oTAMUME MOHATUIA
«palnoHaibHOe NPUPOAONO/b30BaHNE» U «OXpaHa MPUPOabI»?

'DI[ JTabopaTtopHasa pa6oTa Neol.

Tema. N3yveHne BAUAHMA abuoTMyecKUX (aKTOpPOB Ha OpraHusMm

Llenb paboTbl: BbIACHWUTb, OKa3blBAOT N BAUAHUE abUOTUYECKUE (haKTOpbl Ha
opraHusm.

Matepuan wn o60pyAoBaHMe: YepeHKU TrepaHW UM Koneyca WAN  Jpyrux
KOMHATHbIX pacTeHWii; LBETOYHbIE TFOPLUKMU.

Xopf paboThl.

1 YKopeHuTe YeTblpe OAMHAKOBbLIX YepeHKa repaHu, B3ATbIX C O4HOI0 PacTeHus.
B KauyecTBe 4epeHKOB MCNOb3yiiTe 60KOBble mobern ¢ Tpems y3namu. C ABYX HUX-
HWX Y3/M0B NNCTbA ypanuTe, a Ha BEPXHeM Yy3/ie 0cTaBbTe. YepeHKM pacTeHuii XOopoLlo
YKOPEHAOTCA B BOAE MPUM KOMHATHON TemnepaType. Korga KOpHU AOCTUTHYT AAUHBI
2 cM, 4epeHkM Nel u Ne2 nepecaxusalwT B KepamMU4yecKuMe TOPLUKKW, 3anoJiHeH-
Hble 00bIYHON mMoyBoi, a Ne3 u Ned - nAOAOpPOAHONM, 6GoraTtoil MeperHoem MOYBOWA.
UepeHkn B ropwkax Nel u Ne3 pasmewialdT Y OKHA, XXenaTe/lbHO HOXKHOW 3KCMo3u-
umein. YepeHku B ropwkax Ne2 u Ned Ha paccTosiHuM 3-4 M OT OkHa. [lMepBble Tpu
OHS BCE YepeHKM NonMBaKT 06WbHO, a 3aTeM - uYepeHku B ropwkax Nol u Ne3
MonnBalOT YMEPEHHO, N0 Mepe BbICbIXaHMA KOMa MOYBbI, YepeHKW B ropuikax a Ne2
n Ned nonvsarT pexe.

2. Begnte HabnwogeHue 3a pocTOM W pa3BUTMEM pacTeHuii. PesynbTaTbl Habnwo-
OEHVUIA KaXAYK Hefent 3aHocuTe B Tabauuy.

3. Yepe3 wWecTb Hedenb HabnwAeHWidi cpenainTe BbIBOA.
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4. OTBeTbTE Ha BOMPOCHI.

1) HasoBuTte gpyrue abumotmuyeckme (akTopbl, 6narogaps KOTOpbIM pasnmyarT-
ca YCNOBUA Cpefbl.

2) MpuBegute npumepbl BAMAHUA penbeda, BeTpa, MOYB Ha pacnpegeneHue
TemnepaTypbl U BNaXXHOCTU.

Tabnuua. BnnaHne abuoTMyecKUx (AKTOPOB Ha POCT W pa3BUTUE YEPEHKOB.

Habnwogaemble pesynbraThbl BapuaHTbl onbiTa
Nel Ne2 Ne3 Ne4
Ycnosusa BbipalMBaHns
pacTteHuin

BbicoTa 1- Hepens
pacteHus 2 - Hepens
Uncno nnctees  + HEREN
2 - Hepens
Pa3smep 1- Hepens
NINCTbEB 2 - Hefend
Okpacka 1- Hepens
NINCTbEB 2 - Hefens

3) B uem nposBnsdeTcAa BAWSIHWE COMEHOCTW, HACLIWEHHOCTM MOYBbI WMAW BOAO-
eMa KWCNopo4OM Ha COCTOSIHME 3KOCUCTEM?

4) Pacnpefenute nepevynucneHHble PakTopbl cpefbl N0 TPeEM KaTeropuam - abuotu-
yeckme, 6GUOTUYECKME N aHTPOMOTEHHbIE: XMWLHUYECTBO, BblpybKa necoB, BAaXHOCTb
BO34yxa, Temnepatypa BO34yxa, NapasMTu3Mm, CBET, CTPOUTENbCTBO 3faHWi, LaBfieHWE
BO34yXa, KOHKYpeHLUus, BbIGPOC Yr/IeKUCNoro rasa 3aBOfOM, CONEHOCTb BOfbI.

5) Bbnarogapa co3gaHuio gns ceba MUKpOKNMMaTa NANM MOTYT XWUTb U pabo-
TaTb B pasHbIX TEMMNepaTypHbIX YCMOBWAX, BMAOTb A0 aHTAPKTUYECKOW 3MMbl WK
KOCMMWYECKOW CTYyXW. 3HAYMT M 3TO, 4YTO TemnepaTypa He sABNAeTCA (HhaKTOpOM,
orpaHMyMBalOWIMM AeATEeNbHOCTb 4YesoBeyecTBa?

6) CooTHecuTe 3aKonormyeckme (HakTopbl M OTpasuMTe WX Ha KnacTepe.

1 MouBa. 2. bakTepuu. 3. Knumatuuyeckue akTopsbl. 4. [pamoe BoO3fei-
CTBME YenoBeka Ha 6GuoreoueHos. 5 [pubbl. 6. IKcnos3uuma cknoHa. 7. PacTeHus.
8. KocBeHHOe BO3peiicTBME 4yenoBeka Ha GuoreoueHos. 9. Mcnonb3oBaHue ALepHON

aHeprun. 10. XunBOTHbIE.
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8§ 14 NONYNAUMNOHHAA CTPYKTYPA BUAA

BcnoMHMTe, 4TO Takoe BMA? Kakue 0COGEHHOCTU BMAA OTparkatTcs B
ero onpefeneHnn? YTo sBnsieTcA HOpPMOiA CyliecTBOBaHMA Buaa? Kakoe
3HaueHve Ans BUAA UMEET ero nonynsuyoHHas hopma Cyliec TBOBaHUN?

B npupoge no6oit 6Monornyeckmii BUL COCTOMT U3 MNONyAAUWiA, KOTo-
pble TaKk WAX WMHaye M30/1MPOBaHbl ApPYr OT Apyra.

Monynauma - 3To rpynna ocobeil ofgHOro BmAa, CnocobHas K camo-
CTOATE/IbHOMY CYLLeCTBOBaHWUIO, CBOGOLHO CKpeLMBalWMXCA U CNOCOOHbIX
ANNTENbHOE BpeMs MOALEPXMBaTb CBOK YMUCEHHOCTb, OTHOCUTENIbHO W30-
NUpPOBaHHas OT Apyrux nonynaumii. CnoBo «nonynauus» npoucxXoanT OT
NAaTUHCKOro «MONyNHC» - Hapof, HaceneHue.

Kak OTHOCWUTeNbHO yCTOuMBas Guonormyeckas cucrema, nonynaums o6-
nafaet crnegylowumMn CBONCTBaMU:

- reHo(oHAoM, 6narofaps MOCTOAHHO MPOUCXOAALEMY MeXay 0co6sMu
nonynauuy 06MeHy reHamu npu CKPeLLUBaHWUMK,

- OTHOCWUTENbHON WM30/IMPOBAHHOCTLIO OT APYrUX NONynsauuid, 4To CBs3a-
HO BO3MOXXHOCTbIO paccesieHUss 0cobeil U Hanuumem nperpag;

- 3HaYUTENIbHON YWUCNEHHOCTbIO, YTO 06YC/IOBNEHO Pa3MHOXEHUEM;

- BPEMEHHON W3MEHUYMBOCTbIO, BO3HMKaOWEA Mog [AeNCTBMEM (haKToO-
POB 3BOMIOLUN, MPUBOAALLMX K MOSBAEHWIO B MOMNYNSLUU HOBbIX COYETaHWi
FEHOB, K MCYE3HOBEHWAM OTAeflbHbIX anneneii (4peid reHos), MyTauusm v T.4.;

B nonynaumax [ecTBYHOT 3aKOHbl, MO3BONAKOLLME WCNOMb30BaTb Orpa-
HUYeHHble pecypcbl  cpefbl, 4TOObI 00ecrneynTb OCTaBfieHWe MOTOMCTBA.
MonynaymMnm MHOrMX BWAOB 00nafaldT CBOWCTBaMW, MO3BOAKWNMA UM
perynMpoBaTb CBOK YUCMEHHOCTb. [lofafep)kaHne ONTUMasibHON YMCNEHHOCTU
Ha3bIBAlOT rOMeoCcTa3oM MNonynsaumm.

Monynaumn, Kak rpynnoBble 00beAnHeHMs, 06n1afalnT psgoM  cneundu-
YECKMX CBOWCTB, KOTOpble HE MPUCYLM KaXKAOA OTAENbHO B3ATOW 0COOMU.
3TN Npu3HaKu MNO3BOMIAKOT YENOBEKY MPOrHO3MpPOBaTh OyAyuiee NOMNynsyun u
NpaBUbHO CTPOUTbL C Hell B3aMMOOTHOLUEHMS. PacCMOTPMM XapaKTepuCTUKY
CBOWCTB MONYALNIA.

UncneHHOCTb - 3TO oOLiee KOAMYECTBO 0COGei Ha [aHHOW Tepputopum
nnn B AaHHOM o6beme. OnpefennTb KOMWYECTBO 0C06el B nonynsumm B
NPUPOLe OYEeHb CNOXKHO. M3yyeHne UYMCAEHHOCTWU MONYNAUUU OYEHb BaXKHO,
0COOEHHO ANA BMAOB HYXAAKOLWMUXCS B OXpaHe W 3aHeCeHHbIX B «KpacHyto
KHUTY». T1pn M3y4YyeHUW YUCNEHHOCTW MONYNALMM YacTO WUCMOMb3YyeTCca MeTo[
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MeYeHMs ¢ NocnefylLwmnm MnOBTOPHLIM OT/I0BOM JXMBOTHbIX. YMCNEHHOCTb
HUKOrga He 6biBaeT MOCTOSHHOW W 3aBUCUT OT COOTHOLUEHUS WMHTEHCUMBHOCTM
Pa3sMHOXEHWA, CMEPTHOCTW, MUrpauun. ViameHeHve uucna ocobeld B nonyns-
UMM BO BPEMEHW Ha3blBAETCH AMHAMWUKOW YUCMEHHOCTU. V3yuyeHue AMHAMUKK
YMCNEHHOCTM MONYNAUUA UMeeT 6O0NbLIOE 3HAYeHWe ANS NpeAcKasaHWs BCrbl-
LWEK YWUCNEHHOCTWU BpeauTeNnell AN NPOMbLICNOBbLIX XXUBOTHbIX.

UncneHHOCTb MOMYNAUUM MOCTOAHHO W3MEHSeTCA, HO ee KonebaHus orpa-
HUUYMBAIOTCA BEPXHUM W HWXHUM npefenamu. BepxHuil npegen YMCNEHHOCTU -
MaKCc/UMaslbHOe KO/MYEeCTBO 0CO6eil, CMOCO6HbIX CyLecTBOBaTb B AaHHOM
yacT apeana. OH 3aBUCUT OT KONMYECTBA KOPMa, MoWaan 3aHVMaemoi
TEepPPUTOPUM U CUMbI BO3LENCTBUSA 3KONOrMYeCKUX (HakTopoB. ECnnM UMCNEeHHOCTb
AOCTUraeT BepXHero npefena, TO HayMHaeTca rmbéenb 0COGel M3-3a HEXBATKU
Kopma. BO3HMKalOT 3NUAEMWM UM3-3a MOBbILEHHOW KOHTAaKTHOCTW. HWKHNIA
npegen YUCNeHHOCTU - MUHMMAabHOE KONMMYECTBO 0COOeR, cnocobHbIX obecne-
YnTb LANTENbHOE CYLLecTBOBaHUe Monynaumn. CHUKEHUE UMCNEHHOCTU HUXKe
MWHMMANLHOTO npejena SBASETCA MPUYUMHOA CHUXEHUS BO3MOXHOCTU BCTpe-
4n MNOMOB [A1A PasMHOXEHWS 0cobeil. 3TO MOXKeT MPUBECTU K BbIMUPaHUIO
nonynauun. Tonynsuum € OYeHb Manoll YMCNEHHOCTbK 0CO6el A/IMTelbHO
CylLecTBOBaTb He MOryT. ECAM UYMCNEHHOCTb NPUOAMKAETCH K MUHUMaSIbHOMY
npegeny, cnefyeT OCYLLeCTBAATb OXpaHy MOMynsauuu.

Bcem nonynaumam npucylim KonebaHWs YMCAEHHOCTW MOf BAUSHWEM 6KO-
TUYECKMX W abuoTuyecknx (akTopos cpefbl. KonebaHus 4McreHHOCTM 0COGen
N60N NonynsaumMyM HasblBAOTCA BOMHAMUW >KU3HW WAX NONYAALMOHHBIMWA BOS-
Hamu. PasnuyaloT nepuogmyeckne (NOCTOAHHBLIE) M Henepuoguyeckue (peako
HabnogaeMble) KonebaHWs YMCMEHHOCTWM eCcTeCTBEHHbIX nonynsuuin. [lMepwuo-
andeckre (UMKAMYecKue) KonebaHus UMCNEHHOCTW MOMynsuuiA CoBepLUarTCs
00bIYHO B TeYeHWe OLHOr0 Ce30Ha WM HeCKO/bKUX feT. Ce30HHble K3MeHe-
HWUS YMCNIEHHOCTU MMEKT MECTO B MOMYNAUMSAX XMBOTHbIX, 0OUTAOLWMX B TeX
yacTAX 3eMHOro Lapa, B KOTOPbIX MPOMCXOAMT CMeHa BpeMeH roga. Y opra-
HW3MOB, >KM3HEHHbIA LMKN KOTOPbIX COCTaBAET HECKO/bKO MeCsALeB (Menkux
pakoobpasHbIX, MHOFMX BWUAOB HACEKOMbIX - MyX, KOMapoB, MbILLIEBUAHbIX TPbl-
3YHOB), NMPOWCXOAWUT CE30HHas AUHAMMKa 4YMCNEHHOCTU. B TeueHue 6Gnaronpu-
ATHOrO Ce30Ha NPOMCXOAMUT OAMH WM HECKONbKO LMKIOB PasMHOXEHWs, nocrne
KaXAOro M3 KOTOPbIX MOMYNAUMA PEe3KO YBENMYMBAaeT CBOK UWUCEHHOCTb. B
He6MaronpuUATHLIA 418 XKU3HWU U PasMHOXEHWUS 3VMHWUIA Mepuoj NpouUCXoauT
najeHre YUCMEHHOCTM MNONyNAUMM M K BeCHe OHa BO3BpALLaeTCA B Te Xe
npegenbl YACNEHHOCTW, KOTOpble MMena BECHOM MPOLIOro roga. dTOT LMKU-
YECKMI MpoLecc U3MeHeHUs CTPYKTYpbl NONyNsuuiAi NOBTOPSETCA €XErofHo.
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LiMKnnyeckne W3MeHeHWs C  YBENMYEHWEM  YUC/MEHHOCTU ocobeil B
TEUYEHUN HECKONbKMX f1IeT MPOUCXOAUT Y COB, Nucul. lMeprognyeckuii LUK
NIOLOHOLIEHNA Keapa cocTasnseT 4 rofa, yepes rof nAOLOHOCAT AGMOHU Ha
Caf0BbIX Y4acTKax.

Henepuognyeckne - 3TO BCMbILWKA MacCOBOI0 PasMHOXEHUS BpeauTenei
MONMe3HbIX PacTeHWi, NpU HapyLleHMsX YCNO0BUIA cpefbl 06MTaHWA (3acyxw,
HeoObIYHO XONOAHbIE WM Tenble 3UMbl, CIULIKOM [OXA/MBbIE Ce30Hbl Bere-
Tauuun), HenpeaBUAEHHblE MUTpaLuMn B HOBble MeCTOOOUTaHUSA.

MnoTHOCTb. MNOTHOCTL - 3TO KO/MMYECTBO 0CO6eil Ha eAuHMLE naowiagm
Wim B efuHuue obbema. MMNOTHOCTb MONYNAUUUM WU3MEPSETCS 4YMUCIOM 0Co6eit
[aHHOrO BMAa Ha eAuHMLUe nnowagum unu B egnHuue obbema unm 61MomMaccoi.
Hanpumep, 100 gepeBbeB Ha 1 ra, 10000 ronoB wmnm 1000 kr pbibbl B 6ac-
ceiiHe nnowagbto 1 ra, 5 MAH. ocobeit xnopensibl Ha 1 M1 Bogbl. MNOTHOCTbL
3aBUCUT OF UYWUC/IEHHOCTU W WMEEeT OnpefeneHHblid onTtuMyMm. [pu nobom
OTK/IOHEHUW YUCNEHHOCTX OT 3TOr0 OMTUMyMa BCTYNawT B CUY MEXaHW3Mbl
ee BHYTPMNONyNALMOHHOWA perynaumun. Korga BO3MOXHO paclumpeHue apeana
N pacceneHne ocobeir, Npu BO3pacTaHUM YUCMEHHOCTW MOTHOCTb MOMNYNALUN
He yBe/iM4yMBaeTcs.

PocT naOTHOCTM MONYNAUUM COMPOBOXAAETCA CHUXEHWEM MI040BUTOCTH,
MoBbILWEHNEM CMEPTHOCTM, W3MEHEHMEM CKOPOCTW pa3BuTusA. YpesmepHoe
BO3pacTaHMe MAOTHOCTM MNONYyNAUUU Hepeako CTUMYNUPYET KaHHM6anm3m
noefaHne XWBOTHbIMKM 0cobeit cBoero Buga. OAHWM U3 BaXKHbIX MeXaHWu3-
MOB BHYTPUMNONYNALUNOHHOW PErynsuum YMCIEHHOCTU SBASETCA 3MUrpauus
BbICe/IeHWe, MepeceneHne YacTu NonynaumMnm B Apyrve MecTta obuTaHus apeana.

MonoBoi cocTaB. Y 6GOMbLWINHCTBA BMAOB FEHETUYECKUIA MeXaHuU3M orpe-
[eneHns nona obecneyvBaeT NepBUYHOE COOTHOLLEHWE MOMOB - pacLiensieHue
NOoTOMCTBA MO MOy B OTHOWeHMM 1:1. Ho Takoe e COOTHOLUEHWe He Bcerga
XapakTepHO Ans nonynsuMM B LEOM, B CUY HEOAUHAKOBOM >KM3Hecnocob-
HOCTM MYXXCKOFO W XEHCKOro OpraHu3mMa, Tak Kak pa3Has >XM3HecnocobHOCTb
ABNSAETCA 3BO/IIOLMOHHO BbIpabOTaHHbLIM MNpPU3HAKOM. [lepBUYHOE COOTHO-
LeHVe OTAMYaeTCa OT COOTHOLUEHMS XapaKTepHOro [Aas B3POC/bIX OCO6eN.
CooTHOLWeHne ocobeil pa3HOro nona U OCOGEHHO [0NA Pa3sMHOXatoLWUXCS
CamMOK B NOMynsuuyv MMET 60MbLLIOe 3HauYeHWe AN1A [afbHeilero pocta ee
YMCNEHHOCTU. Ha OCHOBaHWMM aHanu3a MOSIOBOM CTPYKTYPbl MOXHO OCYLLecT-
BMIATb 3KO/IOrMYECKOe NPOrHO3MpOBaHWe [anbHenlero n3MeHeHUs YMCIeHHOoC-
TV nonynauun. Hanpumep, ecnn B nonynaumMm A COOTHOLLEHKE MOJI0B COCTaB-
naet: camok 75%, camuos 25%; B nonynsauymm B - camok 50%, camuos 50%;
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Puc.18. Tunbl BO3pacTHbIX NUpamMmug B NONyAAUNAX XUBOTHbLIX:
A - pasBuBaroULascsa nonynauus; B - ctabunbHas nonynauus;
C - BbIMMparoLLas nonynsayms.

a B nonynauymm C - camok 25%, camuoB 75%, TO MOXXHO CKasaTb, 4YTO B
Oyayuwem B nonynauunm A BO3MOXHO MOBbIWEHNE YUCNEHHOCTU, a 3HAuwuT,
ee MOXHO WCMonb30BaTb, Torfa kak B nonynaumm C YUCNEHHOCTb Oyaer
CHMXATbCA, a 3HAYMT, ee WUCMOMb30BaTbh HEMb3f, U HYXHO OXPaHATb.

Bo3pacTHOW cocTaB - COOTHOLUEHWE YUCNEHHOCTW rpynn ocobeil pasHoro
Bo3pacTa. B npupofHbIX NOnNynaumsax >XMBOTHbLIX BblAeNAOT TPU BO3PaCTHblE
rpynmnbl: Monofble 0cobu, He [OCTUTLUME MONOBOrO CO3PEBAHWA W elle He
CNoco6Hble AaBaTb MOTOMCTBO (ZOPEnpOAYKLMOHHBIA BO3pPacT), M0J0BO3pe-
nble (penpoayKUUOHHBIA BO3pacT) pa3MHOXatolmecs 0cobu, cTapble 0cobwm,
yTpaTuBLLINe (DYHKLUMIO Pa3sMHOXEHWA W yXe He fakoliue notomctsa (noctpe-
NPOAYKLMOHHBIA Bo3pacT). KonnyecTBEHHOE COOTHOLLEHWE pas3HbIX BO3pacT-
HbIX rpynn B MONYAAUMAX >XMBOTHbLIX BblPaXalT C MOMOLLbIO BO3PACTHBIX
nupamug (pwuc. 18).

PoXgaeMocTb - 4MCNO 0COOEi, MOABMBLUMXCS B MONYMAAUUW B efUHULY
BPEMEHM 3a CYeT pasMHOXeHUs 0cobeil. PoXXaaemMocTb SBNAETCA BaXKHOW [e-
mMorpauyeckori XapakTepUCTUKOW W3MEHEHWUS YUCNEHHOCTM HaceneHus. Kak
npasuiio, NPW MOBbILEHUN POXAAEMOCTU YWUCNEHHOCTb MNONYyNAUUU YBENUYM-
BaeTca. HO wHorga B MONynAuMM OTMEYaeTCs BbICOKAas POXAAaeMOCTb, a Yuc-
NEeHHOCTb 0C00el B Heil OCTaeTCA MNPEeXHeld WM JaXe CHUKAeTCA. ITO MOXET
ObITb CBA3aHO C BbICOKOW CMEPTHOCTbIO 0CO6En WM € KakuMu-nnbo apyrumu
NpUYMHaMK, HanpuMep, C paccesieHMemM 0cobeii Ha HOBble TEPPUTOPUMN.

CMepPTHOCTb - KO/MIMYeCTBO 0co6eit, normbwmx 3a eamHuuLy BpeMeHU. OHa
AIBNAETCA OHON U3 XapaKTepucTUK Aemorpaguyeckmx npoueccoB. CMepTHOCTb
N0 XapakTepy B/UAHUS HA UUCNEHHOCTb MNPUPOAHBLIX MOMNYyNAUMA  SBNsSeTcs
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CBOICTBOM, MPOTUBOMO/MIOXKHbLIM POXAaemMoCTh. [Mpu NOCTOSHHOW POXAaemoc-
TM NO XapaKTepy CMEPTHOCTM MOXHO MPOrHO3MpoBaTh OyAayllee M3MeHeHue
YMCNEHHOCTM nonynauun. Ecnn cMepTHOCTb YBENWMUMBAETCS, TO UMCNEHHOCTb
OygeT cHmkaTbcia. EcnM CMepTHOCTb He M3MEHSeTCsd, TO UMCNEHHOCTb OyaeT
0CTaBaTbCA MOCTOSAIHHOW. W ecnM CMEepPTHOCTb CHWKAEeTCs, TO UMUCEHHOCTb
OydeT yBennumMBaTbCs.

COOTHOLLEHNE MeXAy POXAAeMOCTbO M CMEePTHOCTbKO OnpedensieT CKo-
pPOCTb poOCTa YMCNEHHOCTU nonynauMW. B 3aBMCMMOCTU OT COOTHOLLUEHUS
POXAAeMOCTM W CMEPTHOCTU pa3nunyaloT caeayrowme TUMNbl NONYASLUWIA.
CTabwnbHaa nonmynsumst - 3TO MONynAAuMs, B KOTOPOWA pPOXAAEMOCTb W
CMEPTHOCTb COanaHCUpPOBaHbl, YUCNEHHOCTb YAEPXKMBAETCS Ha OJHOM YPOB-
HE, He COKpallaeTca W He YBENMYMBAETCSA, a apean He paclIMpPSieTCs U He
cyaetcs. PacTyuwas nonynsyusi - 3To NOMNynsums, B KOTOPOW POXAAeMOCTb
MPeBbILLIAeT CMEPTHOCTb, YWUCNEHHOCTb MpPU 3TOM OyAeT YBENMYMBaTbCA.
Cokpawjarowjasica nonynsymss - 3TO0 NONynsuusi, B KOTOPOW CMepPTHOCTb
MPeBbIAeT POXAAEMOCTb, YMCNEHHOCTb NpU 3TOM OYAET CHMXaTbCs. ITO
HabntoJaeTca TOrga, Korga yXyAlawTcs YCNoBWS CYLLeCTBOBaHMA BCnef-
CTBME TMepeHaceNeHns WA Korga MNpPOUCXOAWUT YCWU/IEHHOE YHUYTOXEHUe
yenoBekoM. Takas NoONynaunMs HyXXAaeTcs B OXpaHe.

KnouyeBble c/l0Ba: romeoctas MonyasuuMu, YMCMAEHHOCTb MOMNyNsuuu, Mepuo-
OMYECKNEe WU Hemepuogmueckme KonebaHus, Ce30HHAs [AMHAMMKA YUCIEHHOCTM,
MAOTHOCTb, MOJMIOBOI COCTaB, BO3PACTHOM COCTaB, POXAAEMOCTb, CMEPTHOCTb,
CKOPOCTb POCTa YMCNEHHOCTU MOMYAALNK.

M tA Bonpocbl 1 3agaHus.

” 1 [ainTe onpegeneHve nonynsaumyM € 3KOMOTMYECKON TOYKM 3PEHWS.
2. Yto sBnseTcs 06s3aTeNlbHbIM MPU3HAKOM MNONYAALNNT?
3. O6BACHNTE OCHOBHbIE CBOMCTBA MOMNYAALUM KaK GMONOTMYECKON CUCTEMBbI.
4. Kak onpefenserca poxaaemocTb B nonynsumun? OT KakMX 3KOMOrMYecKux
(haKTOpPOB OHa 3aBUCUT?
5. OxapakTepu3yiTe MOHATWAA YMCAEHHOCTM W NAOTHOCTW NOMyAAUUN.

© BbICKa>KNTE CBOE MHEHME,

Bcem M3BECTHO, 4TO, GakTepusi KWLIEYHOM ManoyvyKy PasMHOXKAeTCs MUb OLUH
pa3 B XXW3HW W MPOW3BOAMT TOMbKO ABYX MOTOMKOB. TOMONb CepebpucTbiil, 06-
pasyeT OrpoOMHOE KOJ/IMYEeCTBO MN/OA0B. B TO e Bpems NOMynsaums KULLEYHON
NasiouKM MOXeT YBENMUMTLCA ObICTpee, YeM MonynsauMa Tonons cepebpucroro.
C uem 3TO CBfI3aHO?
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§ 15. MOMNYNALNOHHASR CTPYKTYPA BUIA
(MPOAOJIYKEHVIE)

BupgoBasa cTpyKTypa OuoueHo3a. Kaxgbli 6MOLEHO3 XapaKTepuayeTcs
onpejeneHHoOW BUAOBON CTPYKTYpOW - BUAOBbIM pas3Hoo6pasvem. [Monyuntb
NonHoe MpeacTaBfieHWe O BWUAOBOM pa3HOO6pasun 6MOLLEHO3a MPAKTUYECKM
HEBO3MOXHO, TaK KakK Henb3d yuyecTb BUAbl MWKPOOPraHusmoB. Bugosoe
pa3Hoob6pasve - o06ulee KO/IMYecTBO BWMAOB, obuTarowmx B 6uotone. buo-
LIEHO3bl XBOWHbLIX N1€COB, MYCTbIHb, BbICOKOTOPWUIA CYUTAKTCA OeAHbIMK, KX
BUAOBOE 60ratcTBo COCTaBfseT AeCATKM U COrHWM BWUAOB. B 6oraTbix TpOmnu-
4YeCKMX necax KOMMYeCTBO BUAOB [LOCTUIaeT HECKONbKMX ThbiCAY. YeM Bbllle
BMAOBOE pa3Hoo6pasue, Tem YycTohumMBee OMOLEHO3. Buaosoe pasHooGpa-
3ve 6GuoLeHO3a 3aBUCUT OT YC/0BWIA cpefbl B 6uoTtone. Yem 6GnaronpusitHee
yCcnoeua cpefbl, TeM 60/blUe BWUAOBOe pa3HOO6pasne 6OMOLLEHO30B, M Haobo-
poT. Hanpumep, B TPONUYECKUX Necax camoe 6oratoe MHoroobpasve ¢ropbl v
(hayHbl, B YMEpPEHHbIX LUMPOTax BWAOBOE pasHOO6pasve B OCHOBHOM onpefe-
nseTca BUAOBbLIM 6OraTCTBOM MOKPbITOCEMEHHBLIX U TOIOCEMEHHbIX PacTeHWiA,
YXMBOTHOTO MWpa M B MeHbLUe CTeneHW BUAOBOM HACbIWEHHOCTbIO Tpr6GOB.
B TyHApe, rge MNOCTOSHHO olwylwiaetcs geduuuT Tenna, OMOLEHO3bl UMEHT
HeboNbLLOe BMAOBOE pa3HOOOpasve B OCHOBHOM 3a CUYET MXOB W NMLIANHMKOB.

B no6om 6uoueHo3e ecTb BuAbl, Npeo6nafarolimMe no YUCNEHHOCTUM U 3a-
HMMatoLWwMe 60NbLIYI0 YacTb 6uoTONa. ATW BUAbl Ha3bIBAOTCA LOMUHAHTHBLIMM.
OHu onpegenstoT TMn 6uoLEeHO3a. 3TO, Hanpumep, COCHA - B COCHOBOM JIECy,
Gepesa - B Oepe3oBoii poule, Aay6 - B Ay6oBoi powe u ap. Kpome Bvaos-
AOMUHAHTOB, M0G0 OMOLLEHO3 BKIOYaET MHOXECTBO [ApPYrUX BWAOB C MeHb-
e YMCNEHHOCTbIO. B 3aBMCMMOCTM OT AonM 0cobeil AaHHOro Buaa B 0OLLEl
YMCNEHHOCTU 0co0eit 6uoLEeHO3a, CTeNeHU AOMUHMPOBAHUA, WX PasfensloT Ha
Kateropuu: Cy6LOMVHAHTHble BWAbl - [0BOMILHO MHOFOYMCNEHHbIE W 4acTo
BCTpeyvaroLlmecs B OMOTONe BMAbl, HO 3aMeTHO YCTynawouwime Mo YMUCNEHHOCTU
AOMUHAHTHBLIM; Ma/lOYUC/IEHHblE BWUAbl - BUAbl C HEGOMbLUOW UMCEHHOCTLIO,
n3pefKa BCTpeyvaroLimMecs B 6uoTone; peakue BUAbl - BUAbl C 0YEHb Maoil ywuc-
NEeHHOCTbO, BCTpevatoLLMecs TOMbKO B OTAeNbHbIX MecTax GuoTona.

[OMWHaHTHbIE M CY64OMWHAHTHbIE BWAbI 4Y€NI0BEK MOXET WUCNo/b30BaTh B
npoLiecce XO35CTBEHHON [fesATenbHOCTU 6e3 yulepba gnsa 6uoueHosa. Mano-
YMC/NEHHblE N pefKue BUAbl HY>KHO OXpaHATb B Mnpejenax [LaHHOro 6uoLeHo3sa.
Peakne BUAbl, Kak MpaBuio, 3aHOCATCA B MeXAyHapoLHYH WM HauWOHab-
Hble KpacHble KHWUTM, KOrfa UX YWUCMEHHOCTb OYeHb Mana B GONbLUMHCTBE 6UO-
LIeHO30B B Mpefjenax apeana.
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MpocTpaHCTBEHHAA CTPYKTypa - XapakTep pacnpejeneHus ocobel
nonynauMmM Ha 3aHMMaeMoi Tepputopuun. FpocTpaHCTBEHHAas CTPyKTypa 6uo-
LleHO3a - 3aKOHOMEepHOe pacnooXeHue BUAOB B OMOTOMe, KakK B BepTUKaSlb-
HOM, TaK W B FOPW3OHTa/lbHOM HanpaBfieHUSX.

B ¢opMupoBaHUM BepTUKANBLHOW CTPYKTYpbl B Ha3eMHbIX 6GMOLEHO-
3aX OCHOBHYHO pOJib Urpat0T PacTeHWs pas3HOM BbICOTbl. FApPYyC - COBMECTHO
npou3pacTatolime rpynnbl BUAOB PacTEHWIA, pasfuvyalolimecsd no BbICOTe U
Mo MNONOXEHWIO B OMOLIEHO3e (POTOCUHTE3UPYHOLLMX OpraHoB. PasHble Spychbl
06pa3oBaHbl pPasHbIMU >KWU3HEHHbIMW (hopMamn. BepxHue Apycbl cOCTaBsA-
0T CBETONOOMBbLIE pacTeHWs. Huxe pacnonaraldTcs TeHeBbIHOC/MBbIE, & B
CaMOM HW3y MNPOM3PacTaloT TeHeNOMBble BUbI.

Takoe pacnpegeneHne pacTeHnin cnocob¢TByeT 60/1ee NONHOMY YCBOEHUIO CON-
HeYyHoi aHeprun. lMepBbiii Spyc 06pa3oBaH BbICOKMMUK [AepeBbsMy (ay6, Gepesa,
ficeHb, nna). BTopoii apyc 06pasyloT AepeBbs BTOPOA BeNUUUHBI (LUKME AO6NOHS,
rpywa, psbuHa). TpeTuidl Apyc COCTOUT W3 KYCTApPHUKOB (NewyHa, KaivHa).
UeTBepTblid ApYyC MPeACcTaB/ieH BbICOKUMU TpaBaMu W MOMYKYCTapHUKaMK, NATbIiA
Apyc (3eMNsAHMKA, NaHAbIlW, MXW) COCTaBNAKT HWU3KMe Tpasbl (puc. 19).

Buabl XMWBOTHbIX MNPUYPOYEHbl K OMpefesieHHbIM spycam (uTOLeHOo3a
MepBblil  ApyC HacenswT o06UTaTeNn KPOHbl [EepeBbeB -  HACeKOMble
nucToefbl. BTopoi spyc 3aHMMaloT MTULbI W BpPeauTeNI CTBOJIOB - XKYKU
Kopoefdpbl, ycauu, 3naTku. B cnegywowmx sapycax o06uTalOT - XULWHblE U
KOMbITHbIE >KMBOTHbIE, NTUUbI, TrPbI3yHbl. [AaTbli Apyc 6orat Knewamu,
MHOTFOHOXKaMN 1 ApYTUMU MENKUMU XKUBOTHLIMMU.

BO3HMKHOBEHME SPYCHOCTM - pe3ynbTaT AJ/MTENbHOro npucnocobse-
HWS pasHbIX BWMAOB APYr K APYry W (hOPMUPOBaHWA MEXBULOBbIX CBA3EN U
B3aMMOOTHOLLEHWIA. FPYCHOCTb CMOCOGCTBYET 3HAYMTENIbHOMY O0C/abNeHuIo

Apychl

CBeTOoN06OMUBLIE
AepeBbs

TeHeBbIHOC/IMBbIE
AepeBbs

KycTapHUKn
Tpasbl

Puc. 19. BepTukanbHas CTpyKTypa (SpycHOCTb) 6MOLEHO3a NUCTBEHHOTO Neca.
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KOHKYpPEHLMN MeXAy Bugamu 3a pecypcbl U Tepputopuio. bnarogaps atomy
YBEMUYMBAETCA UYMCNEHHOCTb 0CO6eN Ha efuHuue nnowagun, 6onee MNosHO U
pauuoHanbHO MCNOMb3YKTCA YC/OBUS U pecypcbl GuoTona.

[Ons 6uoueHo3a XxapaKTepHbl BepTUKanbHas (APYCHOCTb) M FOPU30OHTa/b-
Has (M03aM4HOCTb) CTPYKTYypbl (puc.20).

Pnc.20. OCHOBHbIe TWMbl NPOCTPAHCTBEHHOIO pasMeLleHns OpraH1u3MoB:
1) - paBHOMeEpHOE, 2) - cnydaiiHoe, 3) - rPynnoBoe.

PaBHOMepHOe pacnpefenieHne HabMoAaeTCs Yy BUAOB, XXECTKO KOHKYpPUPYHO-
WMX 3a MULLEBblE Pecypcbl U TeppuTOpuIo. B rycToM necy CTBO/bI COCEAHUX
[lepeBbeB ydaneHbl ApYr OT [pyra Ha pacCTOsiHWe, NPUMEPHO paBHOE CyMMe
pasMepoB [BYX KpOH. CnyuvaiiHOe pacnpefefnieHne MpoMCXOauT, ecnu cpefa
06UTaHNA OTHOCUTENbHO OAHOPOAHA MO 3KOMIOrMYECKUM YCnoBuaM. [pynnoBoe
pacnpefeneHne Hambosee pacrnpocTpaHeHO B Npupoge, 0COOM CKanimBakTca Ha
onpefeneHHbIX y4yacTKax, MexAy KOTOpbIMW OCTAtTCA HeWCnonb30BaHHbIe MPo-
cTpaHcTBa. [pynnoBoe pacnpefenieHne Yy pacTeHuii 00YyCnoBfeHO KX crnocoba-
MU pasMHOXEHUs WM pacnpocTpaHeHus ceMsH W Nnogos. Hanpumep, HekoTopble
pacTeHMs 00pa3ytoT KpyrMHble, TsXKenble Niofbl (Opex NewmHbl, Xenyab Ay6a),
KOTOpble najaltT pPsAAOM C [epeBOM M TYT >Xe NpopacTatoT, obpasys rpynnbi.
Mpy BereTaTMBHOM Pa3MHOXEHUWN KOPHEBULLAMW Yy pacTeHUI Takxe (opmupy-
toTCsH rpynnbl (Mblpeid NOA3yunid, NaHAbIW MaNCKWUIA, KieBep MoN3y4umin). MHo-
r1e >XMBOTHblE 06pasytoT rpynnbl KOMOHUW, CTau, CTaja, CeMbU. BbIXMBaemMocTb
ocobeil B rpynne nosbiwaeTcs 6narofaps Ny4lliMmM BO3MOXHOCTAM AJ1F 3aLUTbI
OT BparoB, 06Hapy>XeHWs Kopma. Hanpumep, rpynna pacTeHWil crnocobHa nyuile
NMPOTMBOCTOATL BETPY, 3((heKTUBHee UCMoNb3oBaTh Bogy. CTae CKBOPLOB Mpo-
e crnacTucb OT fAcTpeba, KOCAKY MeNKMX pbld - OT KPYMHbIX XULHbLIX PblO.
CTae BOMKOB filerye OXOTUTbCS, a TabyHy nowafgei - 3awuwatbCs OT BO/KOB.
MWHIBUHBI B KONOHWUW, 06pa3ys MIOTHOe CKOM/eHWe, fierye MepeHoCAT XOMOf.
B cembax nTuy v MnekonuTalowmx 6narogaps 3abote pofuTeneli MoBbiLaeTcs
BbDKMBAEMOCTb MOTOMCTBA.
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ATonornyeckas (noBefeH4Yeckass) CTPyKTypa - cucTemMa B3auMmo-
OTHOLLEHWI, CKNaAblBalOWMXCca Mexay ocobamu nonynauum. 3Ta CTPYKTypa
XapakTepHa TOMbKO A1 XMUBOTHbIX. Mpyu u3ydeHUn 6uonorum B 7-m Knacce
Bbl MO3HAKOMWINUCL C pa3HOO6pasveM MNOBEAEHYECKUX peakuuii >XWUBOTHbIX.
B HekoTOpbIX nonynauusx ocobu BefyT OAMHOYHLIA 06pa3 XusHu. B 60nb-
LUMHCTBE CNny4vaeB 0COOWM OOBLEAMHAKOTCA B COLMAaNbHble TPynnbl - CeEMbW,
KONoHWW, cTaja, ctau u gp. (puc. 21).

Mpy cemeiiHOM 06pase >XXWU3HW YCUIUBAKOTCA CBSA3M WM B3aVMOOTHOLLIEHUA
MeXAy poauTensMyu U NOoToMCTBOM. Hanpumep, cembsi nbBOB (Npaiig) coc-
TOUT M3 B3POC/IOr0 camua, HEeCKONIbKMX CaMOK M WX [eTeHbllweid. B3pocrnble
4neHbl npaiga coobuia OXOTATCSH, 3alWMuWalT WM BOCMUTHLIBAKT MOTOMCTBO.
Mpn cemeliHOM 06pase >XW3HU MpPOABAAETCA TeppuTOpUanbHOE MOBeAeHNe
XWBOTHbIX. BnageHune ceMeliHbIM y4yacTKOM 06ecneymBaeTcs ero mMapKupoB-
KO MNpy MOMOLLM 3BYKOBbIX CUIHANOB W Maxyymx METOK, AeMOHCcTpaumen
Mo3 yrposbl, a Takke NPAMbIM HanafeHWem Ha 4Yyxaka npu ero BTOPXeHWuu
Ha 3aHUMaeMmblii Y4acToK.

HekoTopble XXMBOTHbIE, HaNpUMep BOJMKA W TMEHOBble CO6aKu, 06beAUHAIOT-
cA B cTan. B cTasax cunbHO pas3BuUTbl MOApaXaTeflbHble peakuun W CyLlecTByeT
CTPOrmini MopsAOK MOAYMHEHUs. Bce [LeACTBMA UNEHOB CTau COrnacoBaHbl 3BY-
KOBOW, 3pWUTE/IbHOM WM XMMUYECKOM curHanusaumsamu. Ha nepuof pasmHOXe-
HMA CTas MOXEeT pacnafatbCa Ha OTAe/lbHble Napbl, KOTOpble POXAatoT U BOC-
MUTLIBAIOT NOTOMCTBO. lMocne BbiBeLeHWs MOTOMCTBa CTas 06pa3yeTcd CHOBA.

Crago 6onee AnMTeNbHOE W MNOCTOSAHHOE O060bEAUHEHUE XXWUBOTHBLIX MO
CPaBHEHUIO CO cTasmu. B cTagax ecTb BOXakK, KOTOPbIM CTaHOBMTCS Haubo-
nee cunbHas ocobb. Boxak 6epeT Ha cebs PyKOBOACTBO BCEN [eATENIbHOCTbHHO
cTaja u nofjepXuBaet CTPOryl0 Mepapxuio ero YJeHOB MyTeM creymasnbHbIX
CUrHaNoB, Yyrpo3 wau npsMbiM HanageHuem. lepapxumyecky OpraHM30BaHHO-
My CTafy CBOWCTBEH 3aKOHOMEpHbIA MOPSAAOK NepeMelleHuns, onpegeneHHas
opraHusauus npy 3awmTe, pacnosfioKeHMM Ha MecTax OTAbIXa W T.N. Tak, npu
nepesBuXeHUN cTaga 3e6p Brepean Bcerfa WAeT crtapas Kobblia, 3a Held cne-
AYKOT CHayana camble MOSIOAble, a 3aTeM CTapline >XepebsATta, 3a KOTOPbIMU
ABuratoTcs B3pocsble 3ebpbl. LllecTBue 3aBepluaeT >kepebel-BOXak.

KonoHun - 3TO TrpynnoBble MOCENeHUA OCeANbIX >XMUBOTHbIX. OHM
MOryT CYLLlecTBOBaTb A/IMTENIbHO WM BO3HUKaTb /INWb Ha Mepuos pPasmHo-
XeHus. T10 CNOXHOCTWM B3aUMOCBSA3ei MeXAYy O0CO6SMU KOSIOHUM >XUBOTHbIX
pasHoobpasHbl - OT MPOCTbIX TEPPUTOPUANIbHBIX CKOMIEHUIA OLUHOYHBIX
(opm L0 0ObeAVMHEHWIA, rAe OTAe/bHblE U/EHbl BbIMOMHAKT, KaK OpraHbl B
LLeNOCTHOM OpraHu3Me, pasHble QYHKUUU BUAOBOM XXMU3HWU. KONnoHumM yctpul,
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OANHOYHBIN 06pa3 Xn3HKU (nncnua). Cembsl unm npaiig (NbBbl).

Cras (BONKM). Crtago (oneHn).

KonoHua (MUHIBUHDI).

Puc.21. 3tonoruveckas cTpykTypa.
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Pwnc.22. Mopsigok pacnonoXeHns ocobeii B cTafe MaBMaHOB: MepBOe KOJbLO 06pasytoT
caMmLbl, BTOPOE - CaMKW, B LEHTPe - MOMOAHAK. A - MNpU ABUXEHUN K MECTY KOPMIEHUS.
b - npu HanafgeHUM Ha XULLHMKA.

MUAUA NpeACTaBNAKT TeppuTOpMasbHOE CKOMeHUe OAMHOYHBLIX (opMm. B
KOMOHWSAX NAaCTOYEK, MUHIBUHOB HEKOTOPble >XW3HEHHble (YHKLMW >KUBOTHbIX
(Hanpumep, 3awuTa OT BparoB) BbIMOHAKTCA CO06LWA. B KOMOHWUAX TepMUTOB,
MypaBbeB, MNuesl OTAE/bHbIE UYNeHbl KOMOHUW (PYHKUMOHUPYIOT Kak OpraHbl
LleNloro opraHusma B pesy/bTaTe pasfefieHus Tpyda U creyuanusayum 0cobei.

B cTtage naBuaHOB B LEHTpe, B Hambonblieil 6e30MacHOCTU, HaxXOAATCS
CaMKM C [eTeHblllaMW WM TOTOBALWIMECH K Pa3MHOXEHWIO, MO Kpasm -
BOXaku, MOnofble camubl M camku. Bnepeau u nosagn crafja LWeCTBYHOT
KpynHble camubl, rOTOBble OTpasuTb HanageHwe (puc.22).

Takum o6pa3om, 3Konoruyeckas CTpPyKTypa MONynsyuMm  Mo3sonset
COCTaBMAOWMM €ee 0cob6saM MNONHOLEHHEE WCMO/b30BaTb pPecypcbl cpeabl
o06uTaHuUA, nydle npucnocabnmBaTbCs K COBMECTHOMY CYLLECTBOBAHMIO.

KnoueBble CnoBa: rOMeOcTas MOMy/AUUM, UYMCAEHHOCTb, M/I0THOCTb, MO/OBOM
COCTaB, BO3PACTHOM COCTaB, POXAAEMOCTb, CMEPTHOCTb, 3TOMOMMYECKas CTPYKTypa.

v | Bonpocbl n 3ajaHus.

1 Kaknmu nokasaTensimum xapakTepusyeTcs BMAO0BOe pasHoobpasuve 6uoueHo3a?
O6bsACHMTE 3aBMCUMOCTb YCTOWYMBOCTM OMOLEHO3a OT 3TUX MOKasaTenei.

2. Kakumun cBoiicTBamu 06nagaeT nonynsumsi, Kak OTHOCUTENbHO YcCTolumBas
6uonornyeckas cucrema.

3. Kakoe 3HauyeHMe UMeeT W3y4YeHUe AWHAMUKN YWUCAEHHOCTU MNOMyNAaunin?

4. TMpueeaute npuMepbl MNEPUOANYECKUM U HEMepmoAnYecKUM KonebaHuaM
YNCNEHHOCTU eCTeCTBEHHbIX MONYAALWIA.

5. Yem conpoBOXAaeTcs pPocT MAOTHOCTM monynsumun? Kakue Tunbl NONyNsiumii
pa3nuyarT B 3aBUCMMOCTU OT COOTHOLUEHUSA POXKAAeMOCTM WU CMepTHOCTU?

6. B nonynaumax Kakux OpraHW3MOB MWMeeTCq [pynnoBoe pacnpejgeneHue:
nblpeit, ruapa, uanka, BOAK, NnaHapusa, Knesep, rpay?
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O

MpuBeauTe MpUMepPbl PasHbIX TUMOB 3TOMOIMMYECKOW CTPYKTYpbl B COLMasb-
HbIX TPYMnax >XMBOTHbIX.

Kakoli KOMMOHEHT 6MOLieHO3a UrpaeT FNaBHY posib B (HOPMUPOBAHUM Bep-
TUKaNIbHOW CTPYKTYypbl 61OLEH03a9

3afiaHua gNa camMocToATeNbHOW paboTbl. 3anonHUTe Tabnuuy. YCTaHOBUTE
COOTBETCTBME MeXAY MOHATUAMU U UX ONpefeneHuUsMuU.

No MoHATNSA Ne OnpegeneHnsa NOHATUIA
1 PoxpgaemocTb A O6lee KONMYeCTBO BUAOB, 06UTAKOLWMNX B GBUOTONE
BOJ/IbHO MHOTOUYUC/IEHHbIE U 4YaCTO BCTPeYato-
2 TMNOTHOCTL 5 [l0BONIbHO MHOroyucne € 1 YyacTo BCTpeyaro
Wwmecsa B 6uotone BuAbl
o Konunuects M H NHULE N nunm B
3 Bo3pacTHOM cocTaB B 0AM4ECTBO 0COGeit Ha e He notaan un
efnHuLe obbema
4 Cyb60MUHAHTHbIE r Yucno ocobeii, NOSABUBLLIKMXCS B MONYNSLUN B

BUAbI

eAVHMLY BPEMEHM 3a CUET pasMHOXEHUS 0cobel

5 Bwupgosoe 60ratcTso [ MakcumanbHoe KOM4ecTBo 0cobeit

MpocTpaHcTBEHHAA o
6 MuHMManbHOe KO/IMYecTBO 0cobeli
CTPYKTypa 6uoueHosa
7 BepxHuii npegen K O6Lee KOIMYECTBO 0CO6El Ha AaHHOW TeppuUTOpUM
YMCIEHHOCTK UNn B JaHHOM 06beme
3TONOrMyYecKas 3aKoHOMepHOe pacnosioXeHne BUAOB B 61MOTONE, Kak
8 3 B BEpPTMKa/lbHOM, TaK U B FOPM30HTaIbHOM Hanpas-
CTPYKTYypa
NEeHnsX
COOTHOLUEHWE YUCNIEHHOCTM TPynn 0cobeit pasHOro
9 YwucneHHoCTb n Py P
BO3pacTa
10 HwxHUn npegen K CucTeMa B3aMMOOTHOLLEHWIA, CKNaAblBatoLWMXCs
YNCNIEHHOCTK MeXgy 0cobsamu nonynsyuu

BbICKa)KUTE CBOE MHEHUE.
1 CocTtaBbTe nnaH MepOHpMHTMﬁ Nno OTHOWEHWK K ABYyM nonynaunam rnpo-

MbIC/OBbIX pPblG, 06WTAOWMX B pas3HbIX BOAOEMAX W WMEHLWUX PasHYHO
BO3PACTHYI CTPYKTYypy. Y 0fHOI MONynsuMu BO3pacTHas nupamMupa ¢ Wu-
POKMM OCHOBaHMEM, a Yy [PYFO —C Y3KUM.

2. [lBe nonynsuuu raseneil okasanMcb B pPasHbIX YCMOBMSAX Cpefbl, 4TO MoO-

BANANO Ha WX BO3pPacTHYK CTPyKTypy. B nepBoii monynsauymm 6bino 160
ocobeil toBeHMNLHOro Bo3pacTa, 90 ocobeil nybepTaTHOro Bo3pacta u 50
cTapetolwmnx ocobeir. Bo BTopoii nonynaumm okasanocb 80 ocobeit toBe-
HUNbHOro BO3pacTa, 160 ocobein mybepTaTHOro Bospacta u 100 cTaperowimx
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ocobeid. MMocTpoiiTe BO3pacTHble NMpamuAbl, MCMONb3YyA MacwTab 1 cm =
20 ocobsam. [aiiTe NporHo3 Ha 6ygyuiee 3TMX MONYNAUMA. YKaxuTe, Kakue
LEACTBUS B OTHOLIEHMM KaXAOW W3 NONynayuid  AOMKEeH NpPefnpuHATb
YenoBeK, 4TOObl OHWM COXPaHWIN CBOE CyLLecTBOBaHMe.

3. Kakoe 3HaueHue [ns XO3SACTBEHHOW W MPUPOSOOXPAHHON [AeATeNbHOCTM
yenioBeKa MMEET 3HaHWe BO3PACTHOW CTPYKTYpbl MONynsauuii?

§ T6. TPOPNYECKAA CTPYKTYPA 3KOCUCTEM

OxapakTepm3yiTe aBTOTPO(HblE opraHusmbl. [laiiTe CpaBHUTENb-
HYI0O XapaKTepucTUuKy (POTOTPO(HLIM WU XeMOTPO(HbIM OpraHu3Mam.
BcnomHuTe cnocobbl reTepoTPOdHOro NUTaHuA.

JKocucTeMa paccMaTprBaeTCsi Kak OCHOBHAs CTPYKTYypHas eauHuua npupo-
Abl Ha 3emne. JKOCMCTEMA - KOMIIEKC M3 COOOLLECTB >KMBbIX OPraHM3mMoB U
cpefbl UX 06UTaHWSA, B KOTOPOM MPOUCXOAMT O6MeH BELLECTBOM W 3Hepruein.

[na o0603HavyeHMs MOJO6HbLIX CUCTEM Ha OfHOPOAHbLIX YydyacTKax CyLiu
NCMOMb3yeTcss TEPMUH «OUOreoLeHo3». BuoreoueHo3 COBOKYMHOCTb >KMBbIX
(6buoueH03) 1 HexwuBbIX (6MOTOM) KOMMOHEHTOB OLHOPOAHOrO y4yacTKa CyLUW,
roe MpouCXOAUT KPYroBOPOT BeLecTB W MnpeBpalieHue 3sHeprum. C  royku
3peHunss obecneyeHns nuTaTe/bHbIMU BellecTBamu 6uoreoueHo3bl 6onee a.-
TOHOMHbI, YeM 3KOCUCTeMbl, TO €CTb He3aBWCUMbl OT ApYrnx 6moreoLeHo30B.
B kaxaom 6uoreoueHo3e OCYLLECTBNSAETCA KPYroBOPOT BeLLECTB.

CTpyKTypa 3kKocucTembl. B 3kocucTeme BUAbl OPraHW3MOB BbIMOMHAKT
pasHble (YHKUUKW. B 3aBUCMMOCTW OT PoNv, KOTOPYK BUAbl UrPaldT B KPYro-
BOPOTe, MX OTHOCAT K pasHbIM (PYHKUMOHANbHbIM rpynnaM: npoAyLeHTam,
KOHCYMEHTaM Wu peayLeHTam.

MpofyLeHThbl CUHTE3NPYIOT OpraHW4Yeckoe BeLLecTBO W3 MUHepasbHOro
C UCMofb30BaHUeM 3Heprun. K faHHOW (PYHKUWOHANLHOW rpynne OTHOCAT
3efleHble pacTeHWs, (DOTOCUHTE3UPYIOLLME N XEeMOCUHTE3NPYIOL e BaKTepun.

ABTOTPO(HbIE OPraHM3Mbl CAy>XaT MULLEA, MCTOYHMKOM 3Heprum obecne-
YMBAKOLLMMM CYLLECTBOBaHME TeTepOTPOMHBLIX OPraHn3mMoB. KOHCYMEHTbl Mo-
TPebNAT >XXMBOE OpraHWYeckoe BELLECTBO WM NEPefaroT COAepXKallykcs B HeM
3Hepruio no nuwesbiM UenaM. K HUM OTHOCATCS BCE >KMBOTHbIE U pacTeHUs-
napasvtbl. Ons8 KOHCYMEHTOB WCTOYHWKOM MUTaHUS ABNAOTCA aBrorpodbl (40
PacTUTENIbHOSALHBIX XXUBOTHbLIX) WX ApYyrue opraHusmbl (405 MAOTOALHLIX XK-
BOTHbIX). B 3aBucumocT OT Buga nNOTPebnsieMoro opraHWyeckoro BeLLecTsa
KOHCYMEHTbI MOAPA3LensatoTcad Ha nopsgku. OpraHv3ambl, noTpebnswowimMe npo-
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AYLEHTOB, Ha3blBAlOTCA KOHCYMeHTamu nepsBoro nopsgka. K HUM OTHOCATCA
pacTUTENbHOALHbIE XXUBOTHbIE, HanpUMep, capaHya, XYK - JIMCTOe[, rPbI3yHbl,
KOMbITHbIE >XWBOTHble W pacTeHWs-napas3nTbl. KOHCYMEHTOB nepBOro nopsgka
NOTPebNAT KOHCYMEHTbI BTOPOr0 MOPSAKA, K KOTOPbIM OTHOCATCA MIOTOSALHbIE
(XuLHbIE) >KMBOTHbIE. K KOHCYMEHTaM TPeTbero v NoCnefyoLmx MopsLKoB OT-
HOCATCSH XWULLHbIE XXMBOTHbIE, MUTAIOLLMEC KOHCYMEHTaMW BTOPOro W nocnegy-
OLLMX NOPALKOB. BcesafHble XMBOTHblE, HanpuMep, KabaHbl, MOTYT ObITb KOHCY-
MEHTaMu MepBOro M BTOPOro MOPSLKOB, a XULUHble, Hanpumep, BOMKW - BTOPOro
N TPETbero nopsiaKoB.

Buabl XWBOTHBIX, KOTOpble OfMHAKOBO YMNOTPEOMAT M MSACHYH, U pac-
TUTENbHYKO NULLY Ha3blBalT, BCeAfHbIMU. K TakMM >KMBOTHbIM OTHOCATCH,
HanpumMep, TapakaHbl, CTpaycbl, KpbICbl, CBUHbMW, BYypblil MeaBeab. KonmyecTBo
NMOpALKOB KOHCYMEHTOB B 3KOCUCTEME OrpaHUYeHO U onpefenserca 06bLemMOoM
6vomaccbl, CO3f4aHHON npofyueHTamu. PefyueHTbl, NUTasCb OpraHNUYecKUmu
Bel,ecTBaMM MePTBbIX PaCTeHWUM, XXMBOTHbIX U MUKPOOPraHW3MOB, BbI3blBAOT
NX Pas3foXeHWe W THUEHMe.

PeayueHTbl (gecTpyKToOpbl) - opraHu3mbl (NOYBEHHble GaKTepUU U Tpu-
Obl), KOTOpble B X0O4e >XM3HeAesATeNbHOCTW MpeBpaLiatoT OpraHMyeckme ocrtar-
KW B HeopraHM4yeckume BellecTBa, O6ecrneymBas BO3BpaLLEHME COAEpPXKaLLUXCS
B HMX 3/IEMEHTOB B KPYroBOpPOT BewiecTB. OHM y4yacTBYKT B MOCNeAHEN CTa-
ONN Pas3NoXeHUs - MUHepanu3aLmm OpraHuyeckux BeLLeCTB [0 HeopraHumyec-
Knx coefuHeHnin. OHM BO3BPaLLAlOT BelyecTBa B KPYroBOPOT, MpeBpawias ux
B (DOPMbl, LOCTYMHbIE 415 NPOLYLEHTOB.

OTmepline oOCTaTKU pacTeHWid u rpuboB, TPyMNbl U 3KCKPEMEHTbI XU-
BOTHbIX, BOBJIEYEHHbIEe B MPOLLECC Pa3/IOXEHUS, Ha3blBAKOTCA AeTpUTOM. B
npouecce pasnoXeHus [eTpuTa yuyacTBYIKOT JeTputodarn u pegyueHTol. K
feTputoaraM OTHOCATCA MOKPMLbI, HEKOTOPble KeLn, MHOTFOHOXKWU, XYKU
MepTBOeAbl, HEKOTOpble HACeKOMble W WX JIMYMHKK, 4epBu. [eTpuTtodaru
ABNAKOTCA KOHCYMeHTaMMu.

Llenn n cetn nutaHusa. llognepXaHve KpyrosopoTa BeLLeCTB W NpeBpa-
WEeHNs 3HEPruy sBNSAETCH OCHOBHBLIM YC/IOBMEM CYLLECTBOBAHUS 3KOCUCTEMBbI.
Bnarogaps Tpoduyeckum (MULLEBLIM) CBA3AM MeEXJY BuAaMu, OTHOCALLMMUCA
K pasHbIM (PYHKLMOHa/bHLIM rpynnam, obecneynBaeTcs MOAAepXaHWe Kpyroso-
poTa BellecTB. OpraHMYecKuMe BeLLECTBA, CUHTE3MPOBaHHbIe NPOAYLEeHTaMu M3
HeopraHM4yecknx BeLLecTB, C WMCMOMb30BaHMEM COSTHEYHOW 3Hepruu, nepegaroTcs
KOHCYMeHTaM Mo MuLLEeBOM Lenun. B pesy/bTaTte XWU3HeAeATeNbHOCTU peayLeHTOB
OCHOBHble OMOreHHbIe 3/1IEMEHTbI NEePexXOaAT U3 OpraHWYeckuX BeLecTB B HEOp-
raHnuyeckme (C02 NHV H,S, H,0). HeopraHunyeckune BelLecTBa WCNOMb3YHTCA

91



NpoAyLeHTaMn Ans CO3LaHWA HOBbIX OpraHWYeckux BeLLeCcTB W CHOBa C MOMO-
Wb MPOAYLEHTOB BOBJ/IEKAKTCA B KPYyroBOpoT. [N OCYLLECTBNEHUA MOMHOLEH-
HOro KpyroBopoTa BeLLeCTB B 9KOCUCTEME LO/DKHbI ObITb BCe TPU (PYHKLMOHA/b-
Hble TPynnbl OpraHu3smMoB. V1 Mexay HUMWU [LO/HKHO MNPOUCXOLUTbL MOCTOSAHHOE
B3aMMO/ENCTBME B BMAE TPO(PMYECKMX CBA3El C 06pa3oBaHMEM TPOGMNUECKMNX
(NMnweBbIX) Lenein, uan Lenein nuTaHus.

Muwesaa wuUenb - 3TO /IMHENHas nocnefoBaTeNIbHOCTb OpPraHuW3moB,
B KOTOPO MpOMCXOAWUT Mepefaya Bew,ecTBa M 3HePrum OT OJHOr0 3BeHa
(ncToyHmka) K gpyromy (notpebutento). TepMUH «UeNb MUTaAHUA»  Oblf
NpeasioxKeH aHrUACKUM YYeHbIM - 300/10fOM UK 3Ko/Morom Y. 3ATOHOM
B 1934 rogy. lNuwesasa LUenb COCTOMT W3 HECKONbKUX 3BEHbeB. [lepBbiM
3BEHOM Lenu 06bIYHO AB/IAETCA 3e/IeHOe pacTeHue, 3a HUM crefyeT 3BEHO
pacTUTENbHOALHbLIX OpraHn3MoB (6eCrn03BOHOYHbIE, MO3BOHOYHbIE XXMBOTHbIE,
pacTeHus-napasuTbl), cnefyroliee 3BeHO COCTOUT U3 XULLHWKOB W MapasvTos,
KOTOpble, B CBOK OYepefb, TakKXe MMEKT CBOMX Mapas’vTtoB M XULLHWKOB.

Lilenn nuTaHMA  HayuHatoWMecsd  3efieHbIX  pacTeHWi, HasblBatoTCA
nacTouwWwHbIMN Uenamn (UNn UensMu BblegaHus). MuieBble Lenu BblefaHUA
HaYMHAKTCA C MNPOAYLEHTOB W BK/OYAKOT KOHCYMEHTOB pa3HbIX MOPALKOB.
Takylo MuLLeBYt0 LeMb MOXHO MNPeACTaBUTb CNeAyHoLLeid CXemoi:

MpoayLeHTbl SABNAOTCA 00beKTaMu MUTaHUA AN8 TPaBOALHbIX XXWBOT-
HbIX - KOHCYMEHTOB MepBOro nopsifka, KOTOpble, B CBOK O4Yepefb CTAHOBAT-
cA 06bekTaMu NUTaHUS ANA NAOTOALHbLIX (MepBUYHbIE XULLHbLIE) XUBOTHbLIX -
KOHCYMEHTOB BTOPOro nopsagka. MNnoTosifHble XWBOTHble MOefarTCA KOH-
CYMeHTamMWn TPeTbero nopsgka unvM 6onee KpynHbiMU (BTOPUYHbIE XULLHBIE)
XULWHUKamMu (puc.23).

WHorga nuweBble LenM  HauyuHawTca € fJeTputa.  Tpoduyeckue
Lenu, HayuHawlwmecs C MepTBOrO0 OpPraHWYeckoro BellecTBa [feTpu-
Ta, Ha3bIBAlOTCA AErpuTHbIMU LensMu (MNU  Uenu pasnoxeHus). B aToi
Lenn opraHMyeckoe BeLEeCTBO MEPTBbIX pPacTeHU, XXMBOTHbIX, rpUbOB
nnn GakTepuii NoTpebnseTcs geTputodaramu, KOTopble, B CBOK o4epedb, CTa-
HOBATCS [06blYei XUWHUKOB (pnc.24). B 3TOM cnyvae 4acTb MuTaTesbHbIX
BELLEeCTB, CofepXalwmxcs B [eTpuTe, BO3BpallaeTcsd B KPYroBopoT, MUHYS
CTaAuI0 pPas3fioKeHUA [0 MUHEepasbHbIX COeAWHEHWUI UK noTpebneHus ux
pacTeHusmMn. [eTpuUTHble Lenu MCNONb3YHTCA 4YeN0BeKOM AN nepepaboTKu
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Puc.23. MacTouwHaa nuuieBas Lenb: XXMBOE pacTeHUe -* pacTUTeNbHOALHOe
HaceKoMoe -* XULLHOe HAaCEKOMOe -* HaceKkoMosagHasa nruua -» XuuiHasa nruua.

OpraHV4YeckMx OTXOLOB W NpU pasBefeHUM [OXAEBbIX YepBen U NnYun-
HOK MyX Ha KOpM nTuuaMm wunu pbibam. [JeTpuTHble Lenn 06bIYHO WMEIOT
[Ba, peAKo Tpu 3BeHa, a MacTOuliHble - YeTbipe-liecTb 3BEHbEB.

B Bofoeme npeo6nafaloT nacTOULLHbIE LEenu NUTaHWA, KOTOpble COCTO-
AT U3 HECKONIbKUX Moc/nefoBaTeNbHbIX 3BEHbEB. [1epBUYHLIM UCTOYHUKOM
3Heprum B BOAHOM 6MOreoueHo3e, kKak M B OGONbLUMHCTBE 3KOOMMYECKUX
CUCTEM, CNYXWUT COSHEYHbIV CBeT, Gnarofaps KOTOPOMY pacTeHWs CUHTe-
3UpYOT OpraHu4Yeckme BellecTBa. Hanpumep, pacTUTeNIbHbIMW OCTaTKamu
M pa3BMBAOWMMUCA Ha HUX OaKTepUsMM NUTAKOTCH NPOCTelilne, KOTOPbIX
noejardT MefKuMe payku. Payku, B CBOK 0Oyepedb, CayxaT nuwiei pbibam,
KOTOpPbIX MOTYyT noedaTb XWUiHble pbibbl. [MprMep nuweBol Lenn BofoOe-
MOB: (PMTOMNAHKTOHbI (BOLOPOC/AW) - 300MNAHKTOHbI (JaHWUW, LUKNOMbI) -
Ma/ibKn pbl6 (NN0TBA) - XWLWHble pbibbl (LyKa, OKyHb). B KOHUe nuuieBoi
Leny HaxoZAaTcsA pefyLueHTbl, KOTOpble MNpeBpallaloT OTMepLlee opraHuyec-
KOe BeLLecTBO B HeOpraHU4eckue COeAUHEHUS.

Puc.24. feTpuTHas nuuieBas Lenb: OnaBlwmne NCTbA (LETPUT) -* MOUBEHHbIE GaKTepUH,
YyepBu, rpubsl (geTputodarn) -» NOYBEHHbIE HACEKOMbIe U K/ELLN -> XULLHbIEe HaCeKOMble
N HaceKoMOsAHbIe XUBOTHbIE.
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MpupogHble coobLecTBa KOpeHHbIM 06pa3oM pas3fMyatoTcs No BUAOBOMY
COCTaBy, OfHAKO NO TPO(MYECKON CTPYKType OHW CXOAHbI: B HUX NPUCYT-
CTBYKOT OCHOBHbIE 3KONOrMYeCKMe KOMMOHEHTbl - MNpoAyLeHTbl (aBTOTPOdbI),
KOHCYMEHTbI Pa3/InyHbIX MOPALKOB U peayLeHTbl (retepoTpodbl).

Tpodmyeckne ypoBHU. 10 MONMOXKEHWIO BUAOB B MUWLLEBON LeNy pasnuyaroT
Tpouyeckne ypoBHM OGMOreoLeHO30B (3KocucTem). Kaxibli opraHusMm B Lenu
NUTaHNA OTHOCWUTCA K OnNpefeieHHOMY Tpo(uyeckoMy YpoBHK. MecTo opra-
H/M3Ma B MULLEBOI LENM WM COBOKYMHOCTb BCEX >XMBbIX OpPraHwW3MoB, NpuHaj-
nexawmnx K O4HOMY 3BEHY MULLEBOIA LEenn Ha3blBaeTCs TPOPUUECKUM YPOBHEM.
TpouyecKnx YpPOBHEN CTO/MbKO, CKOMbKO MULLEBLIX 3BEHbEB B LENW MUTAHUS.
MepBbli TPOPUYECKNIA YPOBEHb MNPEACTaBNAAKOT aBroTPOQPHbIE OpPraHn3Mbl Kak
NPOAYLEHTbI - MOCTaBLMKN OpraHMYecKnMX BeLecTB A1 FeTepoTpOodHbIX opra-
HW3MOB. Ko BTOpPOMY TpO(MUYecKOMY YpPOBHIO (KOHCYMeHTbl MepBOro Mopsaka)
OTHOCATCA (uTO(arn - pacTUTEIbHOAAHbIE OpPraHW3Mbl, NNOTOSAHbIE (XULLHU-
KW), XXMBYLLME 3a CYeT (PUTOTPOJOB, NPUHAANIEXAT K TPeTbeMy TPO(UUYECKOMY
YPOBHIO (KOHCYMEHTbl BTOPOro MoOpsfKa); NOTpebnsowme apyrux naoTosgHbIX
COOTBETCTBEHHO OTHOCATCA K 4eTBepToMYy (KOHCYMEHTbI TPEeTbero rnopsjka) Tpo-
(hmyeckomy ypoBHIO (puc.25).

YpoBeHb YpoBeHb 2 YpoBeHb 3 YposeHb 4 YpoBeHb 5
KoHCyMeHT KoHCcymeHT KoHCYyMmeHT KoHCYyMeHT
MpoayueHT
1-ro nopagka  2-ro nopsagka 3-ro nopsapka 4-ro nopsagka
PacteHune XKyk-ycay Aaren AcTped KyHuua
duUTONNAHKTOH 300NNaHKTOH MUHTBUHBI Mopckoii neonapg KacaTtka

Puc.25. Tpouyeckue ypoBHMW.

B Kaxablii Tpodnueckuii ypoBeHb 0O6bIYHO BXOAMT HECKONbKO BW[OB.
Hanpvmep, B NprpogHOM COOGLLECTBE MepBblii TPOMYECKNiA YpoBeHb COCTaB-
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Jlnca

ckun
Benka
MblLLUb 'j/ KOHCYMEHTbI
L 2-i Tpochnye
OneHb CKMWi1 ypOBEH
MTnua,
Jepesbs
- - \Y \

[JetpuT, geTputodaru, AeCTPYKTOPbI

Puc. 26. MNMuwesas ceTb

NAKT MHOFOYMUCNEHHbIE BUAbI pacTeHWil. BTopol u cnepyrowme Tpoduyec-
KWe YpOBHW TakKXe COCTOAT u3 60/bworo ymcna BuMaoB. OT MHOroobpasums
BUAOB TPOMUYECKUX YPOBHEN 3aBUCUT YCTOMYMBOCTb W AUTENbHOCTb
CyLLecTBOBaHNA 6GMOreoLeHo3a.

B npupoge MHOrme BuAbl MNUTAOTCA He OLHUM BUAOM MUK, a
MCMNONb3YIT pasHble NuuieBble 06beKTbl. CnefoBaTesibHO, B 3aBUCMMOCTU OT
XapakTepa KOpMa, KaXAbli BUA MOXET HaxOAWTbCA Ha pasHbIX TPODUYECKUX
YPOBHAX B OfHOW W TOW e MNWULWEeBOA Lenu, B 3aBUCMMOCTU OT Xapaktepa
nuwmn. Hanpumep, noegas Mbllleid, ACTPed, 3aHUMAET TPETUN TPODUYECKMUI
YpOBEeHb, a noejas 3Mel - 4eTBepTbll. Kpome TOro, oHM MOryT 6biTb 3Be-
HbAMW Pa3HbIX MULLEBLIX Lenein ofHOBPeMEHHO. Of4WUH W TOT XXe BUJA MOXET
OblTb 3BEHOM pasHbIX MULLEBLIX Lenen, CBA3bIBasg WX Mexgy coboi. Ha-
npumep, ACTped MOXeT CbecTb fAulepuuy, 3aiua WAnm 3Mer, KOTOopble BXO-

95



OAT B COCTaB pasHbIX uUenel nuTaHua. CnefoBaTenbHO, Tpoduuyeckme Uenwu
nepenseTalTcs 1 06pasyloT B 3KOCUCTEME TPOGUYeCKyto (NULLEBYHD) CeTb -
CMIOXHYI CeTb, COCTOSILLYH W3 HECKONbKUX MULLEBbIX Lenei (puc.26).

B nuuieBoil ceTU 3BeHbSI OfHON MWLLEBON LIENN SBASOTCS COCTaBHbIMU

yacTamu Apyroim uenu. Kaxpas wu3 ueneri ABnseTcs OTAENbHbIM KaHaloM,
Mo KOTOpPOMY nepejatoTca BellecTBa M 3Heprus. OTCofa cregyet Bax-
HblA OOLLMIA BbIBOA: €CNM Kakoe-HWbyab 3BEHO OuoreoueHosa BbinafgaeT, To
CUCTEMa He HapyluaeTCs, TaK KakK WCMOMb3yTCsA APYrve WCTOYHWUKNA MULLN.
Uem 6onblue BMAOBOE pasHoob6Gpasue, TeM cucTeMa YCTOnuumBee.
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KntoueBble cfoBa: UeMb MUTaHWS, CeTb MUTaHUS, TPOouUYeckue CBA3U, TPO-
(h1uecKne YpoBHM.

Bonpocbl 1 3agaHuA.

1

CpaBHWTe OMnpejeneHns MOHATUA «O6UOreoL,eHO3» M «3KOCUMCTeMa». YUTo mex-
4y HuMKM o6uwero? B uem otanume?

Kakve u3 3kocMCTEM MOXHO Ha3BaTb OMOreoLeHo3amu: nyr, 03epo, THWOW
neHb, MOpPE, XBOWHbIA nec, peky?

B yeM OT/AMYME KOHCYMEHTOB MepBOro nopsfka OT KOHCYMEHTOB BTOPOro Wau
TpeTbero nopsagka?

Uem oTamnyatoTcs nactouliHble Lenu OT AeTPUTHBIX?

Kakyto (yHKUMIO B 3KOCUCTEME BbIMOMHAT pefyLeHTbl? Ha3oBuTe ux npeg-
CTaBuUTENEN.

Uto Takoe TpO(UYECKWi A YpOBEHb 3KOCWUCTEMbI? Kakue opraHu3Mbl BXOAAT B
COCTaB pa3HbIX TPOMUECKUX YPOBHEN 3akocucTeM? OOBACHUTE, C YeM CBA3a-
HO OrpaHuWyeHVe uyucna TPOUYECKUX YPOBHEl B 3KOCKUCTeMax.

3afaHus Ansi camocTOsITE/IbHOM paboThl.

1

CocTaBbTe MacTOULHYO Lenb MNUTaHUA, BbIOPaB HYXHble 3BeHbA U3
CNefytoWwmx KOMMOHEHTOB: OCUHa, [AATen, 6epesa, CUHWMUA, aucT, ryceHuua
6epe3oBoli NAZEHWLbI, KOPLUYH.

CoctaBbTe  AFTPUTHYIO UMb  MUTaHMA, BblGpaB  HYXXHble  3BEHbA U3
CNeaylolmMx KOMMOHEHTOB: 3Mef, norubwas ntuua, MoYBEHHbIe GakTepuu,
JMYUHKN MYyX, TpaBfHaa NIAryLlKa, NyecHeBble rpuodbl, MUHepasbHble BELLECTBa.
YcTaHOBMTe COOTBETCTBME MEXAY TUNamu Leneid NUTaHUA U UX BO3MOXHbI-
MU NuuieBbIMM 3BeHbAMU. Llenu nutaHusa: A. lMact6éuuiHble. b. [eTpuTHble.
Muwesble 3BeHbA: ) KPONIMK; 2) 03epHas nArywka; 3) nnecHesble rpubsbl;
4) cTpeko3a; 5) nouseHHble GakTepuu; 6) TOnoNb; 7) cnuporupa; 8) casaH;
9) poxgesoin uyepsBb; 10) xaHryn; IlI) mokpuua; 12) Xyk MepTBOef;
13) TpaBbl; 14) kyHuua; 15) AcTpeb.

[ainTe 3Konormyeckmii MpOrHO3 BO3MOXHbLIX MOCAEACTBMIA B 3KOCUCTEME,
€CiM B Heil Mpou30igeT pe3koe COKpalieHWe YUCNEeHHOCTM pefyLeHTOB.



5. WNcnonb3ysa KapTUHKW, COCTaBbTe MULLEBYHD CETb W HanNuwuTe B CXEME
COOTBETCTBYHOLLME LUDPBI.

1) AcTpeb 2)nuca 3)cuHuua 4)6enaHka 5) Kponuk

6) MbllWb 7) pacTeHus 8) nArywka 9) 3men 10 ) Ky3HeunK

6. YCTaHOBWUTE COOTBETCTBME MeXAy (YHKUWOHANbHLIMW TpynnamMu 1 WX npeg-
ctaBuTenamu. ®yHKUMOHaNbHble rpynnbl. L MMpogyueHTbl. 2. KOHCYMEHTHbI.
3. PegyuenTbl. [pegctaBuTenn: a) Gepesa; 6) nocb; B) [40XKAEBOA YepBb;
r) pbiba-wyKa; A) CMOPYOK; €) NULANHUK, X) NaMUHapus; 3) THUMOCTHbIE
6akTepumn; un) gapHus.

7. YcTaHoBMTE, B Kakoi MOCMeAoBaTe/lbHOCTU HAaf0 PacnonoXuTb 3BEHbA Mu-
WEeBO Uenu: nayk, Mmyena, cuHuua, A610HS, ScTpeb.
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§ 17. NPOAYKTMUBHOCTb 3KOCUNCTEM

BcnoMHUTE  (oyHKLMOHa/IbHOE pasHO06pasne >KMBbIX OpraHW3MoB B
9KOCUCTEME U TUMbl LEeneid NMTaHMS B COOOLLECTBE.

MoHATMe 6uomacchbl. B skocucteMe NPOUCXOAUT HenpepbiBHbIA KpPyroBo-
POT BELLECTB W HanpaBieHHbIA NOTOK 3Hepruu. bnarogaps aTtomy mieT obpa-
30BaHMe 6uMomacchbl OpraHM3mMoB. Bromacca 3KOCUCTEMbl - 06LLee KOMUYecTBO
OpraHM4yecKoro BeLLecTBa BCEX XXMBbIX OPraHW3MoB, HAKOMUBLUEroCH B AaHHOM
3KOCMCTeMe 3a NpeablayLinii Nepuos ee CyLecTBOBaHUSA. buomaccy pacteHuii
Ha3blBalOT (PMTOMACCOM, BMOMaccy >XMBOTHbIX 300Maccoii. buomacca akocuc-
TEMbl BbIPaXaeTcs B eAMHMLAX MacCbl CyXOro OpraHM4yeckKoro BeLLecTBa Ha
eAnHULY nnowaan: B r/m2 Kr/m2 kr/ra, T/KM2 (Ha3eMHble 3KOCUCTEMbI) WK
Ha eguMHMLy o6bema (BOAHbIE 3KOCUCTEMBI).

POTOCUHTE3NPYIOLLME OPraHU3Mbl, UCMONb3YS CONMHEYHYIO 3HEepruto, B Npo-
Llecce POTOCKMHTE3a CO34at0T MEPBUYHYIO MPOLYKLMUIO B KAYecTBe OpraHuyecKoro
BewecTBa. B 6nomacce 3anacaetcs yacTb 3Heprum CosiHUa, nornowaemas o-
TOCUMHTE3MpPYIOLWMMKN opraHu3Mamu. buomacca akocucteMbl U ee 6uonoruyec-
Kas NPOLYKTUBHOCTb CWUbHO OTAMyaroTcA. CKOpPOCTb CO3f4aHuA OpraHu4yecko-
ro BellecTBa B 3KOCUCTEMAX Ha3blBaeTca OMONOrMYeCKO NPOAYKTUBHOCTHLHO.
MpOAYKTMBHOCTb BbIPaXaeTcs KOMMYECTBOM OMOMAacChl, CUHTE3MPYyeMOi 3a
eAVHULY BPeMeHu (Yac, CyTKW, rof) Ha efuHuLUe naowaan (KBagpaTHble MeTpbl,
rektap) wnn B eauHULE obbema (419 BOAHbIX 3KOCUCTEM: JINTPbI, Kybuyeckue
MeTpbl). B necy obuias 6uomacca OpraHM3MOB OYeHb BeMKa Mo CPaBHEHUIO
C ee rofloBbIM MpPMPOCTOM - npoAaykumein. B npygy obujasd Guomacca uto-
NNaHKTOHa Hebosblias, HO (UTOMMAHKTOH 32 CYEeT O6bICTPOro PasMHOXEeHUs
MMeeT BbICOKYK CKOpPOCTb 06pa3oBaHMs NPOAYKL MU,

B 3aBMCMMOCTM OT TOro, Kakue BellecTBa W 3HePrus WCNosb3yrTca Ans
BO306HOBNIEHNA OMOMACChl, B 3KOCUCTEME pa3/MyaloT MEPBUYHYKO U BTOpPUY-
HYI0 MPOAYKTMBHOCTb. COOTBETCTBEHHO, 00pasyloLLascs npy 3TOM MPOAYKLUus
Ha3blBaeTCA MEPBUMUYHON N BTOPUYHOIA.

bunomacca, co3gaHHas aBTOTPO(HbIMM OpraHmM3amamu (MpoayueHTamu) u3
MUHEpasbHbIX BeLecTB B npouecce (POTOCMHTE3a WAM XEMOCUHTe3a HasblBa-
eTcs nepBMYHON nNpogykumneii. OCHOBHOE KO/IMYECTBO OPraHUYeCKUX BeLLecTB
06pasyloT 3eneHble pacTeHus. M3 100% COMHEYHOW 3Hepruv NUWb Npu6aun-
3UTenbHO 1% norniowaetcs X/0poMUANIOM UM UCNOMb3yeTCs ANA CUHTe3a op-
raHnyeckux mosnekyn (octasbHble 99% COMHEYHOM 3HEpPrum oTpaxkarTcs, no-
rNOWAatoTCa C Nnepexofom B Temnsio WM PacxoayrloTcs Ha ucrnapeHwe BoOAbl).
CnepoBate/nibHO 3P(EeKTUBHOCTL MpeBpaLLeHns NorjaoLaeMon MU COMHEYHOW
SHEPrMN B 3HEPrUI0 XUMWUYECKUX CBA3EN OpraHMyeckmx BeLLeCTB COCTaBNS-
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eT B cpegHem 1%. 3Ta 3aKOHOMEPHOCTbL MOMyymna HasBaHwe npasuna 1%.
MepBMYHas MPOAYKUUS SIBNSETCS OYEHb BaXKHOW XapaKTEPUCTUMKOM 3KOCMCTe-
Mbl. HakonneHHas B Heil 3Heprus Mo3BO/SET CyLLecTBOBaTb BCEM KOHCYMEH-
TaM M pegyueHTam U cosfaBaTb CBOK MNPOAYKUWMIO. [eTepoTpodHbIe OpraHms-
Mbl 4aCTUYHO WMCMOMbL3YHOT MUY A4 06ecnevyeHnUs >KU3HEHHbIX MPOLEeCcCcoB
M 4YaCTMYHO CTPOAT Ha ee OCHOBe COOCTBeHHOe Teno. buomacca, co3fgaH-
Has KOHCYMeHTamn W pefyLeHTamu W3 OpraHM4yeckoro BeLlecTBa MOcC/ne ee
4aCTMYHOIO pacLieneHns HasblBaeTCA BTOPUYHON MPOAYKLMEN.

KniouyeBble cnoBa: 6uomacca, (hutomacca, 300mMacca, MepBUYHAs MPOAYKLMS,
BTOPMYHAs NPOAYKLMA.

BOI'IpOCbI N 3agaHnA.

1
2.

3.

4,

5.

UTo nokasbiBalOT 6MomMacca WM MpogyKuua akocuctem?

Uem 06bACHAKOTCA pasnuuus 6momaccbl, U MPOAYKLMM 3KOCUCTEM CYLIU U
MupoBoro okeaHa?

OxapaKTepu3yinTe OCHOBHble MOKasaTe/in GMONOTMYECKOn MNPOAYKTUBHOCTU
3KOCUCTEM.

Kakas npogykuua HasbiBaeTCs MNEepBUYHOW, a Kakas - BTOPUYHON? [Mouemy?
C [eATeNbHOCTbIO KakuMX OPraHM3MOB cCBfi3aHa 6Monornuyeckas npoLyKTuB-
HOCTb 3KocUcTeM?

@ BbICKa)KNTE CBOE MHEHMUE.

1

MpoAyKTUBHOCTL 3eMEeHbIX PaCTEHMIA pa3nyHa B pasHbIX 3KocucTemax. Ha
1 M2 B rof BO BNaXHOM TPOMUYECKOM flecy OHa cocTaBnseT 2200 r cyxoro
BellecTBa, B TyHape - 140 r, B okeaHe - 125 r, B nycTblHe - 3 I. O6bAcC-
HUTe 3TO fAB/EHMe.

Kak un3mMeHeHMe COOTHOLLEeHUSA npogykumm wn 6uomaccbl B 3KOCMCTEME
MOXXeT MOB/NATL Ha ee COCTosAHWe? anIBe,CI,I/ITe npuMepsbl.

JloKaxuTe, UTO KPYroBOPOT BELLECTB B 3KOCUCTEME SB/SETCS Pe3y/bTaToM
B3aMMO[ECTBUS MPOALYLEHTOB, KOHCYMEHTOB W pefyLEeHTOB.

3aflaHus Ans camoCTOsITeNIbHOW pa6oTbl. OBBACHUTE CXEMY.

ConHuye
KOHCYMEHThI
2-ro nopsagka
MunHepanbHble MepeHOC aHepruun
BeljecTBa MepeHoC Bew,ecTB
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§ 18. MPABU/IA 3KO/1IOI MYECKOW MUPAMUAbI.
NMMPAMNOA BUOMACCbHI W SHEPI U

BcnomMHMTe pasnmuma opraHvM3amoB Mo WX (OYHKUMM B 3KOCUCTEMax MU
OT/INYME KOHCYMEHTOB OT pefyLeHTOB.

OCHOBY BCEX 3KO/MIOrMYEeCKUX CUCTEM COCTaBNAKT MuLleBble uenu. [luiie-
BYIO LleNb 3KOCUCTEM COCTaBMAKOT pasHble (DYHKLMOHA/NbHbIE TPYNMbl: MPOAYy-
LeHTbl, KOHCYMEHTbI WIN peayLeHTHI.

K npofyueHTaMm OTHOCATCA MPOW3BOAMTENIM OpraHWYecKUX BeLLecTB - aBTo-
TPO(hHblE OpraHu3Mbl, TO €eCTb (HOTOCUHTE3UPYIOLME W XEMOCUHTe3MpyoLLme
opraHu3Mbl. B 3aBMCMMOCTM OT MWLLEBOIA Ccreuuannsaumm, KOHCYMeHTbl Mojpas-
[enaoTcs Ha nopagku. KoHcymeHTaMu MepBoro rnopsafka fBAATCA pacTUTeNb-
HOAZHbIE XXMBOTHbIe (NOTPebuTen MepBoro nopsfka), KOHCYMeHTamMu BTOpPOro u
TPETLEr0 M NOC/NEAYIOLNX ABNAKOTCA XULLHbIE XUBOTHbIE (NOTPebuTenu BTOPOro
N TPETbEro W Mocnefyrowmnx nopsakoB). PelyueHTbl COCTaBAAT canpopuUTHbIe
OpraHusmbl, npespaLiatoLLMe opraHMyeckne BeLLecTBa B HeopraHuyeckue.

JKonornyeckme nupamungbl. Npouecc npesBpalleHMs BellecTsa U 3Hep-
MW B NacTOULWHbLIX Uenax WMeeT OnpefefieHHble 3aKOHOMepHOCTU. [lpu
nepexofe OT OLHOr0 TPO(MYECKOro YPOBHA K APYrOMY MPOUCXOAUT TpaHc-
(hopmauma BewecTBa W 3Heprun. He Bca ynoTtpebneHHas 6Guomacca upet
Ha o6pa3oBaHMe 6MOMACCbl OPraHM3MOB KaXAoro TPOQPUUYECKOro YPOBHS.
3HauMTenbHas 4acTb 3aTpaymMBaeTCa Ha o06ecrneyvyeHUe >XXU3HELEeATeNbHOCTU
OpraHM3MOB: [blXaHue, [ABWXKeHWe, pa3sMHOXeHWe, nojjep)aHue Temnepa-
Typbl Tena v T.4. Kpome TOro, He BCA CbefleHHas Ouomacca ycBauBaeTcs.
HenepeBapeHHad 4YacTb B BW[e IKCKPEMEHTOB MNOMajaeT B OKPYXaloLlyto
cpeqy. poueHT YyCBOAEMOCTM 3aBMCUT OT cocTaBa MWLM U BMONOTMYECKUX
0CO6GEHHOCTElN OpraHM3mMoB, OH cocTaBnseT oT 12 ao 75%. OCHOBHasi 4acTb
YCBOEHHOW 6Guomaccbl pacxogyeTcs Ha MNOALepXaHWe XU3HEeLeATe/IbHOCTU
OpraHM3MOB W TONbKO CPaBHWUTENIbHO Heb6o/bllas ee 4YacTb WAET Ha MOCTpo-
eHue Tena u pocT. Opyrumu cnosamu, 60/blIaf 4YacTb BeLLeCTBA W 3Hepruu
npy nepexofe OT OLHOIN0 TPO(UYECKOro YPOBHA K ApPYromy TepseTcs, nNo-
TOMY 4TO K Mocnegytollemy noTtpebuTento nonagaer TO/IbKO Ta WX YacTb,
KOTOpas BK/O4YMiacb B GMomMaccy npefblgyluiero TpOPUUYECKOro YpoBHS.

MHOrouYncneHHble MCCNefoBaHNUsA NOKasain, YTO Ha KaXAOM TPOPUUECKOM
YPOBHE MULLEBOIA Lenu TepsieTcsi B cpeaHem o0Kono 90% 3Heprum, n TOMbKO
10% nepexoauT Ha CrefyroLWnin YpoBeHb. AMepUKaHCKUA akonor P. JInHaemaH
B 1942 r. choopMynupoBas 3Ty 3aKOHOMEpPHOCTb Kak npasuno 10%.
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3aKOH rnacuT, 4TO B MNULLEBOM LUenu Mpu nepexoge OT OAHOr0 3BeHa K
apyromy nepepaetca nuwb 10% BewecTBa M 3Hepruu, a ocTa/lbHas 4acTb
pacxogyeTcs npefbliaywinuM TPoPUUECKMM YPOBHEM Ha MNOLAEpPXaHWe >XU3He-
neatenbHocTU. Takum 06pa3oM, 3amac BelwlecTBa WM 3HepPruv, HakOMIeHHbI
pacTeHMAMN B NACTOULLHBIX MULLEBLIX Lenax, ObICTPO pacxofyeTtcs (Bbleaa-
eTcs), Mo3TOMYy MULLEBbIE Lenn He MOryT 6blTb AJIMHHLIMU.

Ecnn nobyto U3 BblleyKa3aHHbIX XapakTepUCTUK TPOMUYECKUX YPOBHEM
n306pa3nTb B BUAE MPSAMOYrO/IbHUKOB C OAMHAKOBbIM MacLiTaboMm M pacrnosio-
XUTb WX ApYr Haf ApYyrom, TO MOMyYUTCA 3KOMOruyeckas nupammga. SKOJ0-
rmyeckas nupamufia - rpauyeckme U300paKeHUs COOTHOLLUEHUA MeXAy Mpo-
AYLUEHTaMW U KOHCYMEHTaMW BCeX YPOBHel (TpaBOsAHbIX, XMLLHWKOB; BWLOB,
NUTAOLLMXCA APYTMMU XULWHUKaMK) B akocucTeme. OCHOBaHME 3KOOrMYecKoi
nMpaMuabl COCTaBNAeT MepBblil TPOUUYECKUI YPOBEHb - MPOAYLEHTbI, 3aTem
MOeT BTOPOM TPOMUYECKWU/ YPOBEHb - KOHCYMEHTbI MNepBOro nopsagka v T4,
Mpy nepexofe C OAHOIO YPOBHA Ha APYrol NPOWCXOAUT YMEHbLUEHWE u4ucna
ocobeil, a pa3mepbl yBennumBatoTcA. B cpegHem € OLHOrO YpPOBHS Ha Apyroi
npoucxoanT nepegava nuwb 10% 3aHeprun. o3ToMy 3KOIOTMYECKasa Mupamuaa
MMeeT LUMPOKOEe OCHOBaHWe W OCTPYH BepLUUHY (puc.27).

Hanpumep

000 42T Ao 3~

Puc.27. MpaBuio 3KONOrMYECKO MMpaMuabl - 3aKOHOMEPHOCTb,
oTpaXkatoljas NPOrpeccMBHOE YMeHbLIEHWE MACcChl, 3HEPTUN WU 0COBel KaXAoro
nocneAytoLLero 3seHa nuiLeBoit Lenu.
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B npupoge HabntogaloTcs pasHble TWUMbl 3KONOrMyeckux nupamug: 1) nupa-
Muga uucen; 2) nupammuga buomaccsl; 3) nupamMuga 3Hepruiun.

Mupamuga ymncen oTpaxkaeT YMCI0 0COBei Ha KaKAOM TPO(UYECKOM YpPOBHe
aKocucTembl. CornacHo npasway nupaMuibl Yucen obliee 4yucno ocoberd, yda-
CTBYIOLUMX B MULLEBLIX LEMNAX, C KaXAbIM 3BEHOM YMeHbLUaeTcs. ITO CBA3AHO
C TEM, YTO XMWLLHWUKM KpyrHee OOLEKTOB CBOEro MWUTaHWA W ANA MNOAAepXaHus
XW3HWU OfHOMO XMLLHUKA HYXXHO HECKO/IbKO XKepTB.

B akocucTemax /f1eCOB YMEpPeHHOro mosica, B KOTOPbIX MPOAyLeHTaMu
ABNAOTCS [epeBbs, a KOHCYMeHTaMu MepBOro nopsfka - pacTUTeNbHOSAHbIE
HaceKoMble, YMCNEHHOCTb MOCMeAHUX BbIle, 4Yem NpoAyueHToB. [Mupamunga
4MCcen TakoM 3KOCUCTEMbl OKa3blBAeTCA MEPeBEPHYTON BepLUMHOM BHU3.

Mupamunga 6romacchbl MOKasbiBaeT KONMYECTBEHHbIE COOTHOLLUEHUS 6uomacc
OpraHU3MOoB KaXXA0ro TPO(MYEeCKOro YpoBHSA 3KocucTEM. OObIYHO B Ha3eMHbIX
buoueHo3ax 06Was macca NPOAYLEHTOB 60MblUe, YeM B KaXAOM MOC/eAYHOLEM
3BeHe. B cBOKO ouyepefp, obLlafd Macca KOHCYMEHTOB MepBOro nopsgka 60sblue,
HEXeNn KOHCYMEHTOB BTOPOro nopsgka u T.4. Ecnv opraHusmbl He C/AULLKOM
CUMbHO pasnnyaroTca No pasvepy, TO, 0603HAYMB Ha TPOPUUECKMX YPOBHAX
06LLy0 Maccy 0co6eli, MOXHO MONyYMTb TUMWYHYK nupammgy. OpHako eciu
OpraHv3Mbl HU3LIMX YPOBHEW MefbYe MO pa3MepamM OPraHU3MOB BbICLUMX YPOB-
Hell, TO nosny4yaeTca nepeBepHyTas nupammga 6womaccel. Hanpumep, B BOAHbIX
aKocucTemMax MpOAyLEeHTbl ((PUTOMNAHKTOH) HEBENMKWU MO pasMepy M UMEKT Ko-
POTKWI YKWU3HEHHBIA LMK/, LOBO/bHO BbICOKAsA MPOAYKTUBHOCTb, HO MX GMoMacca
BCerfa MeHblle 6MOMACCbl KOHCYMEHTOB MepBOro MopsfKa.

Mupamngbl 4ymucen u 6GUOMacc OTpaxawT CTaTUKy CUCTEMbI, TO EeCTb
XapakTepmu3yrT KOMNYeCTBO WM 6uMOMaccy OpraHu3MOB B OMNPeLeNeHHbIN
NPOMEeXyTOK BpemMeHW. OHM He Aat0T MOMHON MHGpopMauuu 0 TpodhuyecKoii
CTPYKTYype 3KOCWUCTEMbl, XOTA MO3BONAOT pellatb pAf NpakTUYeckmx 3afau,
0CO6EHHO CBfI3aHHbIX C COXpPaHEHWEM YCTOWYMBOCTU 3KocucTeM. lMupamupa
yncesn MO3BONSET, HanNpuMep, PacCyYMTbiBaTb AOMYCTUMYK BENMUYMHY Y10Ba
pbi6bl UAX OTCTPEena XMBOTHLIX B OXOTHMYUIA nepuof 6e3 nocneacTsuii ans
HOPManbHOro WX BOCMPOU3BELEHUS.

Mupamnga 3Heprum oTpaxaeT KOMMYECTBO 3IHEPruUW, cogepkaliencs B
nMe Ha KaxaoM TpoMUYecKoM YpoBHe. M3 Tpex TWUMOB 3KOJIOrMYecKmX
nupamMng nupaMuga 3HepruM f[aet Haubonee noNHOE MpeacTaB/ieHUe o
(PYHKLMOHA/bHON OpraHu3aumMmM 3KOCUCTeMbl, TaK Kak 4ucno u 6buomacca
OpraHM3MOB 3aBUCAT He OT KO/M4YecTBa (PUKCMPOBAHHOM 3HEPrum, a OT CKOpPOC-
T npupocta BuMomacchl, a UMEHHO OT NPOAYKLMM 3KOCUCTEMbI. B npoTtmso-
MOMOXHOCTb MNUpamMuiam umucen u 6GUOMACChl, OTpaXalLlWwMM KOMYeCTBO
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OpraHM3mMoB B [aHHbIA MOMEHT M MX Maccy (CTaTuky), nupamuia 3SHepruu
MOKa3blBaeT AMHAMUKY MPOXOXAEHUA 3Hepruv 4yepes MULLEBYHO LeMb.

Ha cdopmy 3Toil nupamuibl He BAMAIOT pa3mMepbl U MHTEHCUBHOCTb MeTabo-
nn3ma ocobeid, N ecnn yuTeHbl BCe UCTOYHUKM 3Hepruu, nupamuga 6yger UMeTb
TUNWYHBLIA BuA. CornacHo npaswny NUpaMuiabl 3HepPrum, ¢ 60ee HU3KOro Tpo-
(hmyeckoro ypoBHsi Ha 60fee BbICOKMIA mepexoguT OKono 10% noToka 3aHepruw,
a obLyee 4yMcno camMuX YPOBHE He MOXET MpeBbIaTh LUECTU.

3HaHMe 3aKOHOB OMOMOrMYecKol NPOAYKTUBHOCTM U BO3MOXHOCTb KO-
NINYECTBEHHOr0 y4yeTa MOTOKA 3HEPrMuM KMeeT 60/bLUOe MPaKTUYecKoe 3Ha-
YyeHWe [N MUCMONb30BAHWSA YENI0BEKOM MNPUPOAHbLIX W WUCKYCCTBEHHbIX 3KO-
CUCTEM - OCHOBHOIO WCTOYHMKA 3aNacoB MULLEBLIX W WHbLIX PecypcoB Ha
Halleln nnaHeTe.

UTo6bl He HapywaTb 6anaHC B 3KOCMCTEMaX, HeobXoAMMO WMETb ACHOE
npeacTaBfieHne O LONYCTUMbIX Npefenax WU3bATUS PacTUTENIbHOW W XKUBOT-
HO 6Guomacchl.

Kntouesble cnosa: npasuna 3K0ONOrMYecKoi nnpamuabl, 3Konornvyeckue nupa-
Munabl 4ucen, nmpamunibl 6uomaccsl, nnpaMmnabl 3HeEpPrun.

Bonpocbl n 3agaHung.

1 CdopmynupyiiTe npaBua0 3KOMOrMYECKON nupamufibl. Kakue 6biBalOT TWMbl
3KONIOrMyecknx nupamug? B uem ux ocobeHHOCTU?

2. YTO oTpaxawT 3KOJIOrMYecKme nupamuibl 4vuces, 6uomaccbl U 3Heprun?

3. Kakaa u3 3KO/IOTMYeCKUX NupaMuf yHUBEpcaibHa W He 3aBUCUT OT Tpodu-
YECKON CTPYKTYpPbl 3KOCUCTEMbI?

4. TlpuBefuTe TUMeEpPbl TUMUYHBLIX W MEPEBEPHYTBLIX 3KOMOrMYECKUX MUPaMUL.

5. B kakmx 06nacTax 4enoBeyeckol [eATeSbHOCTU Heo6XOAMMbl 3HAHUA 3aKo-
HOB OMOM0rMYeCcKOn NPOAYKTUBHOCTM 3KOCUCTEM?

BbICKa>KnTe CBOe MHEHWE «

1 TocTpoiiTe 3KONOTMYECKYI Nupamugy 3sHeprum, cobnogas npasuno 10%,
4N NWWEeBOR LUenu nyra: Kneeep Nyrosoi -» 6abouka -» nsarywka -»
3Med -» Open 3Mmeef, ecnu 6uomacca 3men 3a JIeTO yBenmuunacb Ha 0,2 Kr.

JlabopaTtopHasa pab6bota Ne2

Tema. PelwweHne 3KONOrmM4yeckmx 3sagady

Llenb pab6oTbl: OCBOWTbL nNpaBU0 3KOJAOTMYECKOW nupamugbl. Hayuntbes
onpefensATb MOMIOXEHWE XWMBbIX OPraHW3MOB B TPOUUYECKUX LEensax, HayyuTbca pe-
WwaTb TUNOBble 3KONIOTMYECKUE 3a7ayn, COCTaBUTb YMPOLLEHHYH MaTeMaTUYeCcKyt
MO/JeNb B3aMMOOTHOLUEHMIA B COO06OLLECTBE.
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Xog paboThbl.

3agaya 1. B nyroBom coobuecTtBe 06MTalOT: ryceHuua, XXaBOPOHOK, noLep-
Ha, KopwyH. CocTaBbTe MULLEBYH LeMNb M HA30BMWTE KOHCYMEHTa BTOPOro mopsgka.

3ajavya 2. YCTaHOBMTE COOTBETCTBME MeXJYy OpPraHM3MoOM U TPOPUUYECKUM
YPOBHEM 3KOMOTMYECKOW nuMpamMuibl, Ha KOTOPOM OH HaxoAuTCcA, M BOUWUTE B
Tabnuuy: pacTeHus, open-3meesnf, NArylwka, MUKPOCKOMWYECKUI rpub, XYyK.

MpoayueHT

KoHcymeHT | mopsaaka
KoHcyMeHT 2 nopsgka
KoHcymeHT 3 nopsgka

PegyueHT
3agava 3. Onpepgenute maccy KOMIMOHEHTOB LUenu MNUTaHWUA, €CNU U3BECTHO,
4YTO Macca KOHCYMeHTa TpeTbero nopsagka coctasnset 8 ki

KOMMOHEeHTbI uenn nutaHusd Obuwasa macca
®UTONNAHKTOH
Menkune pakoobpasHble
Pbi6bl
Bbigpa 8 Kr
O6wasa bruomacca

3agaya 4. buomacca TpaBbl (NpoAyueHTbl 1-ro nopsagka) - 700000 kr, 6uomacca
AcTpe6oB - 7 kr. Onpefenute, KOHCYMeHTaMW Kakoro nopsjka fBNAKTCH ACTPeObI.

3agaya 5. B nuwesoin uenu (pacteHuda-'3aduy-'nncuua) 6momacca pacTeHuin -
100 7. OnpegennTe YMCAEHHOCTb MOMYAAUMU AWCUL, €CAM Macca refa OfHOW Nnu-
cuubl - 10 Kr.

3agaHus gns caMoCTOATe/NIbHOM paboThl.

3agaya 1. buomacca KOHCYMEHTOB 2-ro W 4-ro nopsgka paBHa 1010 kr. Haii-
auTe Guomaccy |-t nopsaaka.

3agavya 2. Ha ocHoBaHWM MpaBwWfa 3KOJOTMYECKOW Mupamuabl onpegenuTe,
CKO/TIbKO HYXXHO MNJaHKTOHa, 4YTo6bl B MOpe BbipoCna OAHa 0C06b TH/IEHW MAaccol
300 kr, ecnu uUenb NUTaHUA WMMeeT BUA: (PUTOMNNAHKTOH, HEXMULHble Pblbbl, XWULL-
Hble pbibbl, THO/EHD.

3agaya 3. Kakoe KOMMYeCTBO YaeK MOXeT MPOKOPMWUTLCA Ha akBaTopum Mops,
Ha KoTopoii B TeyeHue roja ob6pasyetca 2000 Kr cyxoii maccbl (PUTOMIAHKTOHA?
Macca u4ailkm cocTaBnsgeT 1 Kr (gona cyxoro BewectBa - 40%). Tpoduyeckas
Luenb MMeeT BMA: (PUTONNAHKTOH—>pbl6a—>yalika.

3agaya 4. Wcnonb3ys nNpaBWMAO0 3KOMOTFMYECKOlW NupaMmupbl, ONpeaennTe
nnowagab (M2 COOTBETCTBYHOLWeEro 6uoreoueHo3a, Ha KOTOpPOW MOXeT Mpo-
KOpMWUTbCA BOAK Maccoil 55 kr (uenb nUTaHWUA: TPaBAHWUCTble pPacTeHUs—»
MapHOKOMbITHbIe—>BOJK).
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3agava 5. Bec Kaxgoro u3 fByX HOBOPOXAEHHbIX AETEHbIed neTyyein MblLIN
cocTtaBngetr 1 r. 3a Mecsil, BblKapMAMBAHUS [AeTeHblilel MONOKOM BEC KaXAoro u3
Hux pgocturaeT 4,5 r. Kakylo maccy HacekOMbIX AO/HKHA NoTpebuTb camka 3a 370
Bpems, 4To6bl BbIKOPMWUTb CBOE MOTOMCTBO. YUemy paBHa macca pacTeHuii, coxpa-
HAKOLWaACA 3a CYET MUCTPebNeHUs CcamKOW pacTUTeNbHOALHbIX HaCEeKOMbIX?

§ 19. NPNPOOHBLIE SKOCUCTEMDbI

M3 KakKmx KOMMOHEHTOB COCTOAT MPUPOAHbIe 3KOCUCTEeMbI? Kakue
opraHusmbl ABAAKTCA B HUX NpoAyLeHTaMW, KOHCYMeHTaMu W pepy-
LeHTammn?

JKocucTemMbl 3emMM O4veHb pa3HoobpasHbl. 1o nNpoucxoxpaeHue pas-
nuyalT cregytowme TUnbl 3kocuctem: 1) EcTecTBeHHble (NPUPOAHbLIE)
9KOCUCTEMbI - 3TO 3KOCUCTEMbl B KOTOPbIX OWMONMOTMYECKUIA KPyrosBopoT
npoTekaeT 6e3 NpAMOro y4yactvMs 4enoBseka. Hanpumep, o3epa, mops, neca.
EcTecTBeHHble 3KOCMCTEMbI (OPMUPYIOTCA MOA4 BAUAHUEM MNPUPOLHbLIX
(hakTopoB. 2) WMCKYyCCTBEHHble (aHTPOMOreHHble) 3KOCUCTEMbI - 3KOCWUC-
TeMbl, CO3[4aHHbIE YEeN0BEKOM, KOTOpble CNOCOOHbLI CyLLeCTBOBATb TOJbKO
npy nopagepxke 4yenoseka. K HUM OTHOCATCA arpoakocuctembl, ypbaHo-
9KOCUCTEMbI (FrOPOACKME 3KOCUCTEMbI) U KOCMWUYECKME 3KOCUCTEMBI.

EcTecTBeHHbIe 3KocuCcTeMbl. TpMpoaHbIe 3KOCUCTEMbl 06n1afalT 60/bLINM
BUAOBbLIM pasHoobpas3veM Mo CpPaBHEHWMIO C aHTPOMOreHHbIMWU. ECTecTBeHHble
3KOCUCTEMbI (PYHKLMOHMPYIOT 6e3 BCAKMX 3ab0T M 3aTpar CO CTOPOHbl YesoBe-
Ka Ha nojdepXxaHue CBOEN XXM3HEeCNOoCOOHOCTM U COGCTBEHHOro pas3sBuTus. B
3aBUCMMOCTM OT YC/OBWIA €CTECTBEHHbIE 3KOCUCTEMbI, MOAPA3AeNatoTCs Ha Tpu
Tuna: 1) HaseMHble; 2) MNPecHOBOAHbIE; 3) MOPCKWe.

HasemHble 3KOCUCTeMbl. Pa3melyeHne MO 3eMHOM MOBEPXHOCTU OCHOB-
HbIX Ha3eMHbIX 3KOCUCTeM ONpefensloT ABa abMoTMyeckMx (hakTtopa - TeMm-
nepaTypa M KOMMYeCcTBO 0CaAKoB. Knumart B pasHbiX paiioHax 3eMHOro Luapa
HeoAMHaKoB. B Ha3eMHbIX 3KOCUCTEMAaxX NUMUTUPYIOLLUM (DaKTOpPOM SABNSETCA
HexBaTKa BNAXHOCTU. [MpOAYLEHTbl TpaTAT MHOrO BOAbl Ha TpaHcnupauuio,
MO3TOMY KOJIMYECTBO Bfiar B 3KOCUCTEME SBNAETCA OMPefensolmnm (akTo-
pOM /1 ee CyLlecTBOBaHWA. Temnepatypa TakKXe WUMEET 3HauMTeNbHble KOne-
6aHna 1 NPUBOAUT K BMAOBOMY pa3HOOOpa3uio, HO OHA UTPaeT MeHbLUYH Nu-
MUTUPYIOLLYIO PO/b, YEM BIAXHOCTb, MOTOMY YTO U3MEHSAETCHA MEPUOLMYECKMN.
Temnepatypbl MOryT OblTb MPaKTUYECKU MOCTOSAHHLIMW B TeYeHWe BCEro rofa
(y akBaTopa) wiM MeHATbCA MO ce30HaM. Bce opraHu3mbl B Xofe 3BOMOLMM
yXe Npucnocobunncb K TOMY YPOBHKO TemrepaTtypbl, KOTOPbIA CyliecTByeT
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B [aHHbIX yCcnoBusx. HasemHble 3KOCUCTeMbl pa3Hoo6pa3Hbl. COBOKYMHOCTb
Ha3eMHbIX 3KOCUCTeM, KOTOpble CYLLeCTBYIOT B O[HOPOAHbLIX naHAwwafTHO-
KNMMaTUYeCKMX YCNoBUAX, Ha3blBaeTCd OMOMOM. BUWOMbI MMEKTCH TOMbKO
Ha cywe. BblgenstwoT crnegytowme Tunbl 6MOMOB: apKTU4ecKas M anbnuinckas
TYHAPbI; CEBepHble XBOWHbIE fleca; NUCTONajHble neca YMEPEHHON 30Hbl;
CTENU YMEPEeHHON 30HbI; MYCTbIHW; TPOMUYECKMe neca.

B ceBepHOM nmonywapun K CeBepy OT TaWrM pacrnonoXeHbl TYHAPbI.
Knumat o4yeHb XONOAHbIA C MNOMAPHbIM [LHEM W MOAAPHON HOYbIO, CpefHe-
rogosad Temnepatypa Hwke 0°C. 3a HECKO/IbKO HefeNlb KOPOTKOro seta 3emns
OTTamBaeT He 60fiee YemM Ha OAuH MeTp B rNybuHy. B TyHApax OTCYTCTBYIOT

[epeBbs, TOCMOACTBYIOT MeAJIEHHO pacTyliMe NUWaiHUKK, MXK, Tpasbl,
CTENIOLWMECA WU KAap/MKOBble KyCTapHWYKW. XXUBOTHbLIA MUp HeboraT, BCTpe-
4alTCA M3 KPYMHbIX TPABOALHbLIX KOMbITHbIX - CeBepHbl OneHb (EBpasus),
M3 XUWHUKOB - necey. Cpegn ntuy npeobnafalT - nonspHas cosa W ap.

XBoiHble neca (Talira) (ceBepHble paiioHbl EBpasum n CeBepHoil Awme-
pukun). 3uma [onras n XonogHas, MHOrO OCafKOB BbiNajaeT B BUAE CHera.
OCNOACTBYIOT BEYHO3e/IEHble XBOMHble [fepeBbs (eNb, NUXTa, Keap, COCHa
06bIKHOBEHHasA). XXMBOTHbIA MUP COCTOWUT W3 KPYMHbIX TPaBOALHbLIX KOMbIT-
HbIX (N0Cb, Kabapra), MefKuX pacTUTENbHOSAAHbLIX MekonuTawowmux (6o06ep,
6enka), XuMWHWKOB (MeaBedb, PbiCb, €C060/Mb, NUcuua, BOSK, HOpKa). Xapak-
TEPHO MHOXEecTBO 60N10T U 03ep.

NucTonagHble neca yMepeHHOM 30Hbl (LWMPOKOMINCTBEHHbIe neca). Knu-
MaT Ce30HHbI C 3MMHUMK Temnepatypamum Huxe 0°C. PacTyT LWMPOKO-
NMCTBEHHble ucTonagHble AepeBbs (Ay6, 6YK, K/eH, nnna, ACeHb), KyCTapHUKM
M Tpasbl. >KMBOTHbLIA MMP NpeAcTaBneH MiaekonuTawwwumu (nocu, Measeau,
PbICU, INCULbI, BOMKW, GeNKW, 3eMaeporikn), ntuuammn (4AT1bl, AP034bl, COBbI,
COKOMblI). XXMBble OpraHM3Mbl afanTMpoBaHbl K CE30HHOMY KAMMATy: Chfy-
Ka, Murpauuu, COCTOSHME MNOKOA B 3UMHMe MecsAubl. W3 3amepswieil nousbl
3MMOIN filepeBbsi He MOTYT BOCMOMHATbL 3amnacbl BOAbl, TEPSEMOW nyTem ucna-
PeHWs, XOTA OHW M 3aMeANsAlT ucnapeHve. Hanpumep, nuctonagHble LepeBbs
K 3MMe cbpacbiBalOT fINCTbA.

CTenn ymepeHHON 30Hbl. KnumaT Ce30HHbI, NeTO OT YMEpPeHHOro
TENNOro A0 >XapKoro, 3uMHWe Temnepatypbl Huxe 0°C. PacTyT Tpasbl,
peakue f[epeBbsi U KyCTapHWKW. DKUBOTHbIA MWUp NpPeACcTaBAAlT  Kpyn-
Hble pacTUTeNbHOAAHbIe MeKONWUTalolWme - 6OGU30HbI, aHTU/OMbI, Ccailraku,
KeHrypy, Xupadbl, 3ebpbl, 6e/ble HOCOpPOru; Mefikue pololiMe MeKonuTa-
olWmMe - CYC/NMKKW, CYPKW, MbILUN-NONEBKN, KPOMUKMK, XULLHUKW - BOJIKW,
NbBbI, NeonapAbl, renapibl, rMeHbl 1 pasHoobpasHble MNTULbI.
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Nlyra - 3TO 3KOCUCTEMbI, PacTUTESIbHbIA KOMMOHEHT KOTOPbIX MPeLCcTaB-
NeH coobLwecTBOM Tpas, TPeOyLWMX L4OCTAaTOYHOr0 yBNaXHEHUA. Jlyra 3aHu-
MalT HU3MEHHble, XOPOLO YBNAXHAEMble TEPPUTOPUN, HANpUMep B MoriMax
PeK, MaTepuKoBble HU3WHbI. BbIBAlOT TakXKe FopHble fyra - anbnuiickne nyra,
Mkannay. B aTux 6moreoueHo3ax OCHOBY pacTUTE/IbHOIO NOKPOBa COCTaBNAOT
MHOTOYMCNEHHbIE BUAbI 3/1aKOB W APYIUX LBETKOBbIX PACTEHWIA, a XXMBOTHBbIX -
pasHoobpasve HaceKOMbIX.

Nlyra - 3TO rnaBHble CEHOKOCHble Yrogpsa U MecTa Bblnaca ckota. K
COXaJIeHUI0, KakK CTernHble, TaK W /IyroBble 3KOCUCTEMbl BO MHOIUX peruo-
Hax YHWUYTOXEHbl - pacnaxaHbl NS BblpaWwMBaHUA KYNbTYPHbIX PacTeHui
WNN 3aHATbI rOpojamu, NocefikamMy U MPOMbILUAEHHBIMU NPEANPUATUAMN.

B NycTbIHAX KAMMaT OYeHb CYXOW, C XXapKUM AHEM U XOMOLHbIMW HO-
yamu. [ANA HUX XapakTepHO BbiMajeHWe Masoro Ko/ju4yecTBa 0OCafKoB B
TeYeHMe rofa, BbICOKME TeMMepaTypbl W SAPKOE OCBELLEHWMEe Ha MPOTHKEHUN
ONTENbHOTO BpPeMeHW rofa. PacTUTeNbHOCTb COCTaBAAKT KCEPOUTHbIE
TpaBbl, U PefKO BCTPEYaKTCA KYCTapHWKM, MHOro 3demepos, ObICTPO pas-
BMBAKOLMXCSA NOC/Me HEeNpoOAO/MKUTENbHbIX AOXAeA. XXUBOTHbIA Mup npea-
CTaBMAKT pa3sHO06pa3Hble Trpbi3yHbl (TYLWKAHUYMKK, CYCNIMKK), KOMbITHbIE
(KynaHbl, gxeilpaH, aHTuiona), XUWHUKK (BOMK, Kopcak). MHOro npecMmbl-
KalLWmxcsa, HaceKOMbIX W NaykoobpasHbiX. MXWUBOTHble MPOABAAOT aKTUB-
HOCTb B HOYHOe BpeMs. HekoTopble MyCTbIHW WUCMO/Mb3YIOTCA YE/IOBEKOM Kak
CeNIbCKOX03SNCTBEHHbIE YroAbs - MO MNOCEBbl WM nacTtouwa. Ana 3atoro
n3 ApYyrux panoHOB MPOU3BOAWUTCA [LOCTaBKa BOAbl A1 OPOLUEHUSA MONen U
BOZLOMNOA CKOTA WM WCMONb3YKTCA MOA3EMHbIE BOfbI.

Tponunyeckue neca oOT/IMYAKOTCA HambonblWMM pasHoo6pas3veM BUOB.
3TN neca BCTpeyarTCAa TaM, rAe TemnepaTypa W KONMYECTBO OCAAKOB Kpyr-
NblA TOA [LEPXUTCA Ha BbICOKOM YPOBHE, cO3f4aBas WfeanbHble YC/OBUS
AN pocta U pasBuTUA pacteHuin (cesep HOXHOM Amepuku, LieHTpanbHas
Awmepuka, 3ksatopuanbHas Adgpuka, HOro-BoctouHas Aswusa, octpoBa WH-
Aninckoro n Tuxoro okeaHoB). CpefHerofoBoe KOAMYeCTBO OCafKOB MPEBbI-
waet 2000-2500 mm B rog. BwupoBoe pa3Hoob6pasve pacTeHUId OrPOMHO.
[epeBbs 06pa3ylOT rycToii Nosfior U3 MHOrMX APYcoB. 34eCb MPaKTUYecKu
HeT TpaB. Ha cTBONax M BeTBAX [epeBbeB Pa3BMBAKITCA PaCTeHUA-3NUADUTHI,
KOPHW KOTOPbIX He AOCTUrarlT MNOYBbl, U AEPeBAHUCTbIE JINaHbI, YKOPEHSO-
Wwmecs B noyse M B3buparwLwmecs No AepeBbsM L0 WX BeplUMH. XXWUBOTHbIN
MUp N0 BWUAOBOMY COCTaBy O4eHb 6oraT: maekonutawowme (06e3bsHbl,
NneHuBUbl), nTuubl (nonyram, Konubpu). BcTpeyardTCs MHOIOYUC/IEHHbIE
npecMmblKalLWnecs, 3eMHOBOLHbIE, HAaCEKOMbIE.
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B Tponuyeckux necax TPYyAHO HaWTW pALOM pacTyuivme [Ba-TpuU pacTe-
HUA ofHoro Bmpa. OOGbIYHO B HMUX MPOU3PAcTalOT OTAe/bHble 0CO6M OYeHb
MHOrMX BWUOB [PEBECHbIX pacTeHWi. B HacTosllee Bpems necHble Guoreo-
LleHO3bl MO/ABeprawTCcs MacCoBOMY COKpalleHUK B pe3ynbTare AeATesbHO-
CTU Ntofen. OTO co3faeT 3HAYUTENbHYHK Yrpo3y YCTOMYMBOCTM Buochepsl.

MpecHoBOAHbIE 3KOcUCTeMbl. [MpecHOBOAHble 3KOCUCTEMbI 3aHUMalOT
HaMMeHbLUYI 4YacTb 3eMHOro LWapa Mo CPaBHEHU C APYTMMW 3KOCUCTEMa-
MW, OHAKO WX 3HAYeHMEe OYEeHb Be/UKO, MOTOMY UTO OHMW ABNAKOTCHA €fLUH-
CTBEHHbIM WCTOYHMKOM MPECHON BOAbl, KOTOpas Heob6XxoAauma He TO/IbKO ANS
CYLLeCTBOBAHMA BCEr0 XWBOrO, HO W AN XO3AWCTBEHHOW [eATeNbHOCTU
yenoseka. Bopa o6nafaeT BbICOKOM TEMIOEMKOCTbIO, MO3TOMY KOnebaHUs
TemnepaTypbl HebONbLUME, W OHA He ABNAETCA NUMUTUPYHOLWUM (HaKTOPOM.
CopepxaHue Kucnopoga W YrNeKMcnoro rasa HenocTofiHHOe U fBNseTcA
AUMUTUPYIOLLUM  (haKTOPOM.

OpraHu3mbl, HacenftoLlnNe MNPEeCHOBOLHbIE 3KOCUCTEMbl, MNpefCcTaB/eHbl
XU3HEHHbIMM (opmMamu: 6GEHTOC, MNMaHKTOH, HeKTOH. Bce npecHOBOAHbIE
3KOCUCTEMbl MO XapaKTepy CTPYKTYpbl MNOAPa3fensatT Ha TpU  TPYnnbl:
cTosuve - 03epa, NpyAbl; TEKyYue - PeKu, pyybu, POAHUKMK; 6onoTa.

Mopckue akocucTeMbl. K HUM OTHOCATCA OTKPbITOe MOpe (OTKPbITbIN
OKeaH), KOHTUHEeHTanbHble LWenbdbl, 6YXTbl, NPOMMBbLI, YCTbA PeK (IMMaHbl).
Mopckue 3akocucTeMbl 3aHuUMaroT 70% noBepxXHOCTM 3eM/n, UMEHT OYeHb
6onblume rny6uHbl U Ha camoOM TNy6OKOM [He CyLLecTBYeT XMW3Hb. B Mopsx
N OKeaHax MNPOMUCXOAMUT MOCTOSAAHHAA LUMPKynsauMa BoAbl. B MOpCKMX 3Ko-
cucTemMax NOCTOAHHO HabNAAtOTCA MPUAMBLI U OTNINBLI, Bbl3blBaeMble MpU-
TXKeHneMm JlyHbl 1 ConHua. Boga B MOPCKMX 3KOCUCTEMAX MMEET OYEeHb
BbICOKYO CcOneHocTb (f40 35%), no3ToMy OpraHu3Mbl MMeT pasnyHble
npucnocobneHns pans 6opbbbl C MnoTepeid BoAbl. B MOpPCKMX 3KocMCTeMax
06MTAKT MNAHKTOHbI, GEHTOCbI, HEKTOHBbI.

Knto4ueBble C/i0Ba: eCTECTBEHHbIE 3KOCUCTEMBbI, MCKYCCTBEHHbLIE 3KOCUCTEMDbI,
61OMBblI, NPeCcHOBOAHbIE 3KOCUCTEMbI, MOPCKNE 3KOCUCTEMBI.

Bonpocbl 1 3agaHuA.

1 W3 Kakux KOMMOHEHTOB COCTOMT 3KocucTema o3epa? Nouemy 6uomacca npomy-
LEHTOB B Hell MeHblle, YyeM 6GMOMacca KOHCYMeHTOB? OTBET MOACHWTE.

2. Kakoii hakTop abmoTuueckoii cpeabl B HanMbO/bLUe CTEMEHU BMSET HA XKU3Hb
aKocucTembl o03epa? KakoBo ero 3HayeHue And XW3HW 3KOCUCTEeMbI?

3. TlepeuncnnTe opraHu3mbl, BXOAAWMe B COCTaB (DUTOMMNAHKTOHA, 300M1aHKTOHa
M 6eHTOCa 3KocuCTeMbl 03epa. KakoBa WX pOJib B XXWM3HWU 3KOCMCTEMbl 03epa?

4. Kakve thakTopbl cpefbl ONpeaenstoT XWU3Hb 3KOCUCTEMbI feca?
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BbICKa)KUTE CBOE MHEHME.

KakoBa Balla TOYKa 3peHna Ha cnepytouiee BbiCKa3biBaHWE: B HacTosAllee Bpe-
MA NAET aKTUBHOE YHUYTOXEHUE TPOMUYECKNX NeCOoB. Bb|py6Ka TPONMNYECKNX
niecos BeAeT K YMEHbLUEHUHO pa3Hoo6pa3m| MKUpa paCTEHMﬁ N XXWUBOTHbIX. 3K
neca, He 4BNAKTCA MEXAYHapOAHbIM 3anoBeAHUKOM, MO3TOMY AOJ/DKHbI CNYXUT
NCTOYHMKOM 3KOHOMUYECKOIo pasBUTUA. Uto 6bl Bbl npennoXxwmnn B C03,ﬂ|aBUJel7'I-
CA CUTyauunun aonda npeoaoneHuAd BO3HUKLLIEV I'IpO6]'I€MbI?

§ 20. ECTECTBEHHbBIE 3KOCUCTEMBbI
LEHTPANbBHOW A3MN N Y3BEKWUCTAHA

BcnomMHuTe, M3 Kypca 6OTaHuKW, NpPeacTaBUTENM KaknxX CeMeiCcTB,
O npouspacTatLmnx B Y36eKucTaHe npucnocobnieHbl K YCAOBUSM NYCTbIHU.

®dusnko-reorpadmueckme ycnosma u naHpwapt LleHTpanbHoW  A3un
OYeHb MHOroo6bpasHbl. B LleHTpanbHOlW A3UM MOXHO BblgeNUTb 4YeTbipe
NPUPOAHO-reorpauUUecknx Komnnaekca: PaBHUHHO-CTEMHON, MONYNYCTbIH-
Hbl/A, MYCTbIHHbIWA, TOPHbINA.

JKoCUCTEeMbl MYyCTbIHb. 30Ha NYCTbiHb HaxoauTcAa Ha 400-500M Hag
YPOBHEM MOpSi W 3aHMMaloT 6onee 60% TeppuTOopuM Hawel pecny6auKu.
®dusnko-reorpadmueckme ycrnosua M naHpwaT 3TOro pervoHa xapakTtepwu-
3yeTcA pasHoobpasvem. 3anagHyt 4vacTb Tepputopun CpeaHein A3um 3aHuU-
MatOT MNYCTbIHW, KOTOPble XapaKTEePU3YKTCA CYXUM, XXapKUM NeTOM, OYeHb
XONOAHOW 3UMOM W He3HauuTeNlbHbIM KO/IMYECTBOM OCafKoB. HepocTaTok
BNarn SBAAETCA OrpaHWyMBaloLWMUM (aKTOPOM OGUONOTMYECKON MPOLYKTUB-
HoCcTW. JleTHAA Temnepatypa pocturaet +40+45°C, rofoBoe KO/MYecCT-
BO 0cafKoB He npesbiwaer 200 MM, W BbinagalT OHW B OCHOBHOM B
3MHE-BECEHHUI CEe30H.

Bepbniog TywKaH4uK

Puc.28. )KNBOTHbIE MYCTbIHb U MOMYNYCTbIHb.
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Sda Caivirak

Puc.29. )KNBOTHbIE MYCTbIHb M NONYNYCTbIHb.

Mo CTPYKType MOuYBbl pasnyaroT CO/IOHYAKOBbIe, MecyaHble, TUMNCOBbIE
NyCcTbiHWA. [N8 KaXA0ro Tuna noyBbl XapakrepeH CBOW OCO6bIVi pacTUTESIbHbI
MOKPOB. Ha COMOHYaKOBbIX MOYBaX C Pas3/IMYHON CTeneHbi 3aCO/IEHHOCTU
pacTyT MACUCTbIE U COYHble pacTeHWs: KAMMOKONTepa LepcTuctas, conepoc,
capcasaH, COMIHOKONIOCHWMK KacnuACKWiA. B necyaHbIX MYCTbIHAX PacTyT cakcay/l,
pa3NNyHble COJIOHYAKOBbIE PACTEHUS - TUPTreHCOHWUSA, MKY3ryH, CU/eH (apuctuga
nepucras), ocoka B3gyTasa (uUnak). B runcoBbliX Mo4YBax BCTPeYaOTCA CONAHKA
60snnyeBngHas, GYyHOpPryH CO/IOHYaKOBbIA (aHabasnc), MOMbIHb.

YKMBOTHbIE NYCTbIHW, KakK M pacTeHusi, XOPOLUO MPUCNOCOBEHbl K XXWU3HU B
ycnosuax 6e3Bogbs. pecMblKarolmecs U Menkue rpbi3yHbl MYCTbIHW WUMEKT
(hm3nonornyeckne u atonornyeckme (NoBefeHYECKMe) NPUCMOCcobNeHns K ycno-
BUAM 6e3B04bA. OHM He WCNbITbIBAKOT OOMbLLIOA HYX[Abl B MUTLEBOW BOLe, Tak
Kak B pesy/bTaTe paclienneHns MUy B WX opraHusme obpasyetcs MeTabo-
Nnyeckas Bofda. bnarofaps BbICOKOW KOHLEHTpauMM MOYM WX OpraHu3Mm TepseT
Maio0 BOAbl. BeCno3BOHOUHbIE XXMBOTHbIE MpPeLCTaB/ieHbl B OCHOBHOM HACEKOMbI-
MW. BONbLUIMHCTBO >XMBOTHBIX BeAyT HOYHOW 06pa3 >M3HWU. 3 maekonuTaroLmx
BCTPEYAKOTCH TYLUKAaHUMK, AMKas KOLUKa, [pKeilpaH, calirak, 6apcyk, nica, BOJIK,
LlaKan, CYC/MK, MOMeBas Mbillb, €X; M3 NTUL, - COMKa, >XXaBOPOHOK, [Apoda,
CoBa, CajoBas CnaBKa, BOPOGel, rpud, open v gpyrue. M3 npecmblKaroLMxcs
BCTpeyYaloTCcA BapaH, MecyaHblid ydaB, TypKeCTaHCKas Kobpa, nono3, CTpesika,
aha, pasnnMyHble fAllepuLbl K 4Yepenaxu (puc.28 29).

Tyranm - 3TO TyCTble 3apOCAN pa3/IMYHbIX [epeBbeB, KYCTapHWKOB, Tpas,
pacTylmMx B LONMHAX PeK Ha MPOMUTaHHbIX BOAOM Mo4Bax. YXW3Hb TyranHbIX
NecoB HepaspbiBHO CBfA3aHa C peyHbIMW Bofamu. Camble KpyrHble Tyrav B
Y3b6ekucTaHe pacrosioxeHbl B fofnvHax pek Cbipgapby n Amygapbu. B Ty-
rasx TakXe Mpou3pacTatoT pas/inyHble pacTeHus. LLIMpokKo pacnpocTpaHeHsl
Bfaronto6vBble TpaBbl: KaMblll, BEMHUK Ha3eMHbIl, COM0AKa ronas, poros,
SHTaK; W3 [epeBbeB W KYCTapHWKOB - TypaHra (TOMOSib CU30/IUCTbIW), rpe-
OeHIWMK, nBa, N0X M Ap. HYXXHO cKas3aTb Chnefytouiee: M3-3a MajeHus YpPOBHA

110



BoAbl B Cbipfapbe U AMy[apbe MOCTENEHHO CYXalTcd Mowaau nog fecamu
W TyraiHbIMW 3apocnsiMu B noimax. Tyray npefoxpaHsoT 6epera OT pasMbl-
BaHWS BO BPEMS MOMIOBOAWM, ABAAOTCA UCTOYHWKOM MUTAHWUA N8 YKUBOTHbIX;
3aCNOHAKT AONMHbI OT ropsAYMX MNYCTbIHHLIX BETPOB M oboralatoT BO3AyX
Kucnopofgom. Kpome TOro, tyrav HeobxoAMmbl A1 COXPaHEHUS U PasMHOXe-
HUS Pa3NIMUHbIX NYLWHbIX W APYrUX 3Beper U NTuL.

YXMBOTHbI MUp Tyraes npeActaBneH MIEKONUTAKOWMMK: KabaH, Tyranckas
KOlWKa, 6apcyK, BOAK, LlaKan, KpPOAuK; MTULAMMK: KPAKBa, FyCb, UYMPOK, Ky-
KyllKa, nenvkaH, asaH, AcTpebd u gpyrue.

AfLbIpbl NpPeAcTaBAAT CO6G0M 30HY MeXAy ropamu U MyCTbiHel. AfbIpbl,
MPeAropbs N HYDKHWE 4acTu rop, pacrnofiokeHHble Ha Bbicore 500-1200 m Hag
YPOBHEM MOpS, OTAMYAOTCA OT MYCTblHb M/I0LOPOAMEM MNOYBbI, GOraTtcTBoM W
AIMTENbHbIM BereTauuMoHHbIM nepuofom pacTeHunii (puc.30). Ha agpipax B oc-
HOBHOM BO3[e/biBaeTCs MOMMBHOe W GorapHoe 3emnegenve. BONbLUMHCTBO afblp-
HbIX pacTeHWin pacTyT o6pasys ob6pa3yeT [epH, KOTOPbIA 3awjMliaeT noyBy OT
pas/IMYHbIX 3PO3MIA (BbIBETPUBAHUSA, CMbIBOB BO BPeMS [OXAA W HaBOAHEHWIA). B
afiblpax pacTyT TbICAYENIMCTHUK, MOMIbIHb FOpbKas, AeBACU/T 6O/bLUON, 3pemypyc,
XXMBOKOCTb, Ncopases KOCTAHKOBas, Landei, BacUNeK pacTOnbIpeHHbIA 1 ap.

B agblpax 06UTAOT M3 MNEKOMUTAKOWMX KpbICa, Mbllb, CYC/MK, Cal-
raK, rasefib; M3 MNpecMblKalOLWMXca 3Men. HekoTopble MYCTbIHHbIE >XWBOTHbIE
BCTPEYalTCA B HU30BbAX afblpoB (Yepenaxa, fllepuua, >XXENTOMY3uK, PbDKUI
Cycnuk, arama). Afblpbl 6oratbl pasHbIMW BuAaMu NTULL: Opes, NycTesbra.

3000 m ["opHble NegHUKN
[oxalinay
"opHble neca
YpoBeHb
Mops

Pwnc.30. BbicOTHas NOsICHOCTb.
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'3asu-Tonai ByxapCcKuii oneHb

dazaH Bapcyk
Pnc.31. )KvBOTHbIM MUpP afblpoB.

ACTpeb, open-3meead, (UIWH, COBa, Mepernes, KyponaTka, coilka). Kpome Toro,
Ha afblpaxX pPa3BUTO XXMBOTHOBOACTBO (puc.3 1).

Ha BO3BbILEHHOCTAX, pPacnofioXeHHble Bbiwe 1200-1600 M Hag YpPOBHEM
Mopa ¥ pgocturarowme BbicoTbl 2700-2800 M, MNpOCTUPAKOTCA TOPHbIE Jeca.
30eCb MOXHO BCTPETUTb OLHONETHWe, MHOrONEeTHWE TPaBbl, KYCTapHWUKK, Aepe-
BbA. Hapagyc fnepeBbsMu  (A6/10HS, anblya, 60APLILLIHUK, TpyLua, TPeLKUA Opex,
MWHA&/b, KAPKAC,MOXOKEBE/IbHUK, TOMOMb, 6epe3a M BULWIHA Marancbekas)
TakKe pacTyT KyCTapHuMKM (WWWMMOBHUK, >KMMONOCTb, 6Gapbapuc, TaBo/ra,
KM3NNbHWK). Cpean MHOFONeTHUX TpaB PacTyT BWAbl HYXAAKOLIMECAa B OXpaHe
(TronbnaH, 3apemypyc, epyna).

B ropHbix necax BCTpeyarTCA /NEeCcHad Mblllb,
cobonb, Bblgpa, 6enka, Oypbili MefBeAb, TWeEHa,
pbiCb, neonapf, AWKWIA 6apaH, ropHas Ko3a, KabaH,
BO/MK, nuca, 6apcyk. M3 ntuy, obuTatoT Open, Cbiy,
rpug, Kypomnartka, MBofra.

[>kainay pacnofioxXeHbl BbICOKO B ropax, Ha
BbicoTe 2700-2800 ™M Haj YpPOBHEM MOpA, K UX YWUC-
Ny OTHOCATCA LUMPOKWE [ONUHbI, PaCrOfIOXKEHHbIe
BbICOKO B ropax. B 3Ttom nosce f1eTo KOpOTKoe M

Puc.32. AkaHTO/IMMOH. npoxnafHoe, 3MMa CypoBas, CHera BblMafaeT MHOrOo,
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KpYrnorognyHo AywT CWbHble BeTpbl. M03TOMy Ha [kaiinay He BCTpeuvaroTcs
KpynHble [AepeBbs, KaK Ha HM3MEHHOCTAX. Ha mkainay u3 [epeBbeB pacTeT
MOXOKEBE/IbHUK, M3 KYCTapHMKOB KM3W/bHUWK, LUMMOBHUK, XXMMOMIOCTb W apyrue
C HU3KUMWU CTBONAMW, MHOrONETHWE TpaBbl: ropnew, (TapaH), NOMbiHb, MO/OYai,
TMNYak (BanesniicKuii), BaCUIMCTHUK W Apyruve, a Takxke obpasyrowme nogyLu-
K/ aKaHTONMMOH (KpacHoBaTbli) M KorneeyHuK (puc.32).

34ecb U3 MIEKOMUTAKOLWMX MOXHO BCTPETUTb OGyporo mMeaBeas, CHEXHOro
bapca (Mpbuc), apxapa, MydqoHa, feonapga, BOMKa; M3 NTUL, BCTpedyaroTcs 60-
pojad, ropHas ranka v ap. VIHTEHCMBHOe pa3BuTME CeNbCKOro X03sicTBa, pas3Bu-
TWe FopHOA06bLIBatoLLEl NMPOMBbILLIEHHOCTHW, BblpyOKa ap4yoBbIX /1€COB MPUBOAAT
K 3aMETHbIM HapyLleHUAM OMOMOB B MPEArOPHbIX U FOPHbIX PErnoHax.

KnoueBble cfioBa: NycTbiHW, MecyaHble, CO/IOHYAKOBbIE, TWMCOBbIE W KaMme-
HHCTble, Tyrau, afblpbl, OPEXOBbIE U apyOBble fleca, [Kaiinay.

Bonpocbl 1 3agaHund.

1 Kakue npupogHble 3KOCMCTeMbl BCTpevatoTcs B LleHTpanbHoi Asunn?
Kakumun ocobeHHOCTAMU 00M1afal0T PacTUTENbHBIA U XXMBOTHBIA MUP NYCTbiHb?
Kakne npucnocobneHus BblpaboTannCb Yy PacTEHUA W XWBOTHbIX Tyraes?
Kakune pacTeHUAs H >XWMBOTHble PacrnpoCcTpaHeHbl B agblpax'?

PacckaxuTe 0 Knumarte, pacTEHMAX W XXMBOTHbIX TOPHbIX /IECOB U [Xalinay.

o~ wd

3agaHnsa Ans caMoCTOSATeNbHOW paboThl.

Ne PacTeHus Ne PacTeHus Ne PacteHus Ne PacTeHus

1 poros 8 EggﬁgﬁilpeHHbll\/’l 1 %?)]:IT'I:II‘(J%BVIAHEJIH 22 Sgli'ﬁ)pHrz:KOBbll‘fl
2 rypaHra 9 Tunyak 16 conepoc 23 MOJblHb

3 rupreHcoHus 10 pesacun 17 KamblL 24 XNMONOCTb

4 aKaHTONUMOH 11 BeliHUK 18 monouaii 25 ropney,

5 3pemypyc 12 capcasaH 19 KMBOKOCTb 26 [KY3ryH

6 conogkaronas 13 aHabasmc 20 wnak 27 wandgen

7 knumokonrepa 14 KomneeyHUK 21 wuBa 28 rpebeHWwuK

B necyaHbIX NYCTbIHAX PacTyT:
Ha coNoHYaKoBbIX NOYBax pacTyT:
B Tyraax npouspacrtaoT:

B agblpax npouspacraloT:

Ha mpxaiinay pactyT:
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8§ 21. NICKYCCTBEHHbIE 2KOCUCTEMBbI

BcnomHuTe, yem 06ycnoBneHo paszHoobpasme NpUPOLHbIX GMOreoLeHO30B
M Kakme (hakTopbl SBASAKOTCA YCNOBMSMU YCTONYMBOCTU MNPUPOAHBIX
3KOCUCTEM.

MicKycCTBEHHbIE 3KOCUCTEMbl - 3TO AHTPOMOreHHblE 3KOCUCTEMbl. B
npouecce WUCTOPMYECKOr0 pPa3BMTUA YeNOBEK MOCTeNeHHO npeobpa3oBbiBan
npupoay ANa CBOWMX HYX.. XO03AiCTBEHHas AeATeNbHOCTb NpuBeNna K 4YacTuy-
HOW 3aMeHe MPUPOAHbLIX 3KOCMCTEM aHTPOMOFEHHbLIMW - arpo3kKocucTeMamm
1 ypbaHo3KocucTEMaMM, CTPYKTypa KOTOPbIX CO3[aeTcsi, MOALEPXKMBaeTcs
M KOHTPONMPYETCS 4eNoBEeKOM B CBOMX MHTepecax. WCKyCCTBEHHble 3KOCK-
CTeMbl He CNOCO6HbI K CamOBO30OHOBNEHMWIO, CAMOPErynnpoBaHuIO, KpaiHe
HeyCTONYMBbIE U HE MOFYT CYLLeCTBOBaTb B TEYEHWe MPOAO/IKUTENbHOIO
BpeMeHN 6e3 BMelLaTeNbCTBa YeNOBEKa.

OHV ncnonb3yT aHepruto CoMHUA M JONONHUTENbHYH 3HEPruto, noc-
TaBNSEMYIO 4YeNOBEKOM. MoOAenbl pa3finyHbIX WUCKYCCTBEHHbIX 3KOCUCTEM
SABNSAKOTCA aKBapuyMmbl, FOPLUKM C LBETaMW.

YpbaHoakocucTeMbl (ypboakocuctema - OT fiat. urbs - ropoj) uckyc-
CTBEHHO CO3faHHble U NOAAEPXKMBAEMbIE YE/IOBEKOM 3KOCMCTEMbI, BO3HUKALO-
Wme B pesynbTaTe CO34aHMs NOCeneHUin venoseka. K HUM OTHOCATCA ropo-
Aa, nocenkn n ypb6aHM3NpoBaHHbIe MOAbMW Y4acTKU 3eM/N.

B cocTtaB yp603KkocucTeM BXOAMT: MNPUPOAHLIE KOMMOHEHTbI (BO34yX,
BOAAa, MOYBa, PacTeHWS, XXMBOTHbIE, FPUbbl, MUKPOOPraHM3Mbl) U KOMMOHEH-
Tbl, CO3f4aHHble 4e/0BeKOM (NPOMbILLIEHHbIE MNPEANPUATUSA, apXUTEKTYPHO-
CTPOUTENbHbIE 06bLEKTbI, TPAHCMOPT, XWAble 34aHNA U T. ).

BTOpoil KOMMNOHEHT OKa3blBaeT CYLL,eCTBEHHOE BAVNAHUE HA abUOTUYECKYHD
M GUOTMYECKYHD cpefbl TFOPOACKMX 3KOCUCTEM. B03gyX MHOIMMX KpYMHbIX
ropojoB M3-3a BbIOPOCOB MPOMbILLIIEHHbLIX MNPELAPUATMIA U aBTOTpaHCMopTa
COAEPXMUT 3HAYMTENIbHOE KONUYECTBO MblAN, YTNEKUCAOro WU YyrapHoro rasos,
4YTO SBNSIETCS MPUYUHON YMEHbLUEHWA BWAOBOro pa3Hoob6pa3usi pacTeHWid u
XWMBOTHbIX. Ha ropoackyto cpegy OKa3biBaeT CEpbe3HOe B/UAHWE 3/eKTPO-
MarHWTHOe W LIYMOBOE 3arpsisHeHWe, Bbl3BaHHOE PaboTOW aHTEHH, NUHWIA
anekTponepegady u ap. OHWM OTNYrvMBaktOT AWKUX XXMBOTHbIX W OKasblBaloT
oTpuuaTesibHOE BO3[eNCTBME Ha 3[40POBbE YesI0BEKa.

Mopoackas iopa COCTOMT U3 3e/1eHbIX HaCaXAeHWI, B COCTaBe KOTOPbIX
ecTb BWfAbl, YCTONYMBbIE K HEAOCTAaTKy BfarM B MOYBE W MOBbILEHHOMY
CofepXXaHuto coneil (TomoNMb, KawTaH KOHCKWM, K/eH, akauus, rneguuus),
NOr/oWaT M3 rOPOACKOro BO3AyXa Yr/EKUCAbIA ra3, BbIAENST KUCI0POoS U
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netyuyme BeulecTBa - (UTOHUMAbI, yb6uBatowime 60/1e3HETBOPHbLIE GaKTepuu.
[(NaBHOe 3HayeHWe pacTeHWd, pacTylKUX B ropojax. - He MNPOU3BOACTBO
OpraHMYeckoro BeLLecTBa, a PerynmpoBaHMe rasoBoro coctaBa aTMocdepb.
PacTeHua ropofa MOrfoWaKT LWYM W BbIMOAHAKT PO/ib XWUBOro (UNbTPA,
3aflep>XMBatOLLEr0 Mbl/lb U pasINYHble XUMUYECKNE COeAUHEHUS.

B ropogax 06MTalOT >XWBOTHble, CMOCOOHbIE CYLLECTBOBaTb PAAOM C
yenoBekoM. Cpean HUX NTULbl (rony6u, BOpoObM, BOPOHbBI, NaCTOYKK, CKBOP-
Ubl W A4p.), rpbi3yHbl (KPbICbl, MbIWW, 6efKK), Hacekomble (KAoMbl, MOSb,
MyXM, TapakaHbl U gp.).

3afaum 3KONOrMYecKoro OpPUEHTUPOBAHHOIO YrMpaB/IEHUS TOPOLCKUMU 3KO-
cucTemMaMy CBfi3aHbl C COBEPLUEHCTBOBAHMEM TEXHOJ/IOTUIA MPOM3BOACTBA Npo-
MbILUMEHHbIX NPeANPUATUA,  3KoMormsaumeli KOMMYHanbHOro  Xo3sictea W
TpaHcnopTa. PelwlatloTcs 3afaydn Mo YMEHbLUEHUIO 3HepronotpebneHns ropoLos
3a CYeT YCTaHOBOK CONIHEYHbIX KONMekTopos. Kpome Toro BefyTtcsi paboTbl no
ONTMMMU3aUUM pacxofa 3/EeKTPOIHEPrUM B XO3AWCTBE M HA MPOMbILLIEHHbIX
npegnpuatnax. Bonpocbl pacxogoBaHUA BOAbl M COOTBETCTBEHHO OUMCTKM
3arpA3HeHHbIX CTOKOB, YMEHbLUEHWS KOJIMYECTBA, XPaHeHUs U nepepaboTKu
TBEPAbIX ObITOBbIX OTXOLOB, TaK XXe ABMAKTCA aKTyalbHbIMU.

ArpoakocucTeMbl. Arposkocuctembl (rpedy. agros - Mone) - UCKYcC-
CTBEHHbIE 3KOCUCTEMbl, BO3HMKalOLMe B pe3yfibTaTe CefbCKOXO035NCTBEHHOM
[eATeNIbHOCTU YenoBeKa. ITO CeNbCKOXO3AWCTBEHHbIE MOAS, OFOPOAbl, cajbl,

MweHn4yHoe none Xnornkosoe rnone

Capg Mactouuie
Puc. 33. ArpoLeHosbl.
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BUHOrpagHUKM u T.n. OCHOBON arposkocuCTeM SBASKOTCA arpoLeHo3bl.
ATpoLEeHO3bl - OMOLEHO3bl Ha 3eMIAX CeNbCKOXO03AWCTBEHHOr0 M0/b30Ba-
HWSA, CO3[aHHble C LENbH MOMyYEeHUA Ce/IbCKOXO3ANCTBEHHONW NPOAYKLMUN.
OHW perynspHoO MOALEPXMBAKOTCS 4enioBeKOM, 061afar0T BbICOKOW MPOAYK-
TUBHOCTbIO (YPOXaWHOCTbIO) OAHOr0 WAM HECKONbKUX W36paHHbIX BUAOB
(copToB, NOpoL) pacTeHWin UNM >XXMUBOTHbIX (puc.33).

B oTnnume oT yp6aHO3KOCUCTEM, CYLLECTBEHHYIO 4YacTb arpo3KOCUCTEM
COCTaB/AT aBTOTPO(PHbIE KOMMOHEHTbI - 3e/IeHble pacTeHUs. Arpo3KoCUCTEMbI
OT/INYAKOTCA OT EeCTECTBEHHbIX 3KOcUCTeM (fniec, nyr), paboTalowmx TONbKO Ha
aHeprum ConHua. OHW nony4atoT AOMNOSHUTENbHYK 3Hepru B Buae ynobpe-
HWIA, opoLlatoLeid BoAbl. T CUCTEMbl MPOM3BOAAT MPOAYKTbI MNUTaHWSA, 3TW
NPOLYKTbI MpeBpaLlalTca B TOBap, UrpaloLiMil BaXKHYH pO/ib B 3KOHOMMUKE.

OCHOBHbIMW 371EMEHTaMN arpo3KOCUCTEM SBMSIOTCA: Ky/MbTYpHbIE PacTeHus,
BbICESHHbIE WM BbICOKEHHbIE Ye/I0BEKOM, COPHble PacTeHMs, MUKPOOPraHU3MbI
KYNbTYPHbIX U COPHbIX pacTeHWi (Hanpumep, KiyGeHbKOBble GakTepuu Ha Kop-
HAX G06O0BbIX, CBf3bIBAIOLME CBOOOAHBIA a30T BO34yXa, MWKOPU3006pasytoLve
rpubbl Ha KOPHAX BbICLUMX pacTeHWid, 6akTepuu, rpubbl, BOAOPOCAU, CBOBOAHO
XMBYLLME B MoyBe, 6eCrno3BOHOYHbIE W MO3BOHOYHbIE XXUBOTHbIE (puc.34).

rMoBbILLIEHNe MIOA0POANA arpo3aKocucTem TpebyeT 60/bLLIOr0 pacxofa 3Hep-
MM Ha NPOM3BOACTBO rOPHOYEro, XMMMYECKMX BELLECTB, 3KCMAyaTauuio MaLlvH.
3auacTyto KOMMYeCTBO 3aTpayMBaeMoV 3HEPruM npeBbillaeT KOMMYECTBO 3Hep-
rW, cofepXalleincs B MULLEBbIX NPOAYKTaX, YTO MPUBOAUT K CHUDKEHUIO pPeH-
TabesbHOCTM arpo3KOCUCTEM B YC/IOBUAX 3KOHOMMYECKOrO Kpu3mca.

N CKyCcCTBEHHO CO3JaBaeMble 3KOCUCTEMbl TPebYHT MOCTOSAHHOrO Hab/to-
AeHnsA. ArposkocucteMa, COCTOsAWAs M3 OMpeaeseHHOro Buga (Hanpumep,
M3 XNOMYaTHUKA), MOXET MPUHOCUTb BPEMEHHYK 3KOHOMMUYECKYH BbIrOLY.

ConHedHaa OpraHuyeckme OpraHuyeckue
aHeprus BellecTBa BeLLecTBa
MPOAYLIEHTOB KOHCYMEHTOB Ypoait

Punc.34. KpyroBopoT BeLecTs U 3HEPTUMN B arpoO3KOCUCTEMAX.
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OfHaKo MOHOKY/NbTypa X/I0MYaTHMKa Ha O4YeHb 6OMbWIKMX NAOWaAax npu-
BOAUT K W3MEHEHUID CTPYKTYpPbl MOYBbI, €e CTepuan3aLmu, pasMHOXEHUIO
BpeauTeNnein u, B KOHLE KOHLOB, K rmbennm akocuctembl. BHeapeHue ceBo-
060pOTOB, BBefleHME B 3KOJIOrMYeCKOe COOOLLECTBO [AOMONHUTENbHBIX KOM-
MOHEHTOB, HaNpPUMep HaceKOMOALHbIX (3HTOMOMAroB) W ONbINAKOLWMX MNyen,
CNoco6CTBYOT CTabunmsaumym 3KOMOTMYECKON CUCTEMBI.

[Ons noBbilWeHWA NNOAOPOAUSA TAKMX ECTeCTBEHHbIX 3KOCMCTEM, Kak
NycTblHW, nyra W CcTenu, KOTOpble HABAAKTCA NacTouLamun, MOXHO
MCNOMb30BaTh NOCEB BbICOKOYPOXXaWHbIX Tpas, YAOOPEHUS N UCKYCCTBEHHOE
opolwleHne nousbl. [anbHeWllee MOBbILEHWE 3IKOHOMUYECKOW 3(PPeKTUB-
HOCTM arpoLeHo30B TpebyeT WCMONb30BAHUA WHAYCTPUANbHLIX TEXHONO-
rmin o6paboTKM NOCEBOB, MNPWMEHEHUS METOA4O0B TEHHOW WHXEHepun W
OMOTEXHONOrUN [NA CO3L4aHUSA HOBbIX COPTOB PACTEHUN U MUX TMOPUAOB.

Kocmuuyeckne akocucTeMbl. Kocmuueckuii kopabnb, npegHasHauyeHHbIN
0N ONUTENbHBIX NyTewecTBUA, NpeAcTaBiseT CO60 MUHUATIOPHYHO 3KO-
CUCTeMY, BKIHOYaKOLWY 4enoBeka. B HacTosllee BpemMsd BCe KOCMUYeCKue
Kopabnu cHabXXeHbl MOAYNAMW >KM3HeobecneyeHMs 3anacaroliero Tuna.
B HUX 4acTMYHO OCYLLEeCTBNAETCS pereHepauus BOAbl M BO34yXa (PU3MKO-
XUMuyeckummn metofamu. Kocmuyeckune Kopabnm [OMKHbI ObiTb CHaGXeHb!
cuctemaMu MOMHOM pereHepaumm BCEX J>XM3HEHHO BaXKHbIX abUOTUYECKMX
KOMMOHEHTOB (haKTOPOB), MO3BONAKOLWMX UX MHOrFOKpaTHOE WCMO/b30BaHME.

Tabniua 3
CpaBHUTENbHAA XapaKTepuUcTMKa MpUPOLHOA W
I/ICKyCCTBeHHOVI 9KOCUCTEM

MpupogHasa akocucTema AHTpOMoreHHas 3KocucTema
MepBuYHbIe, ECTECTBEHHbIE 3/IEMEHTapHbIe BTOpuyHbIe, TPaHC(HOPMUPOBaHHbIE
eAnHULbI 6uocepsl, chopMUpoBaBLLIKECS B 4e/I0BEKOM WCKYCCTBEHHbIE 3/IEMEHTbI
X0[ie 3BONIOLNN 6uocepsl
[ns npupoaHbIX 3KOCUCTEM XapaKTepeH [naBHbIM HanpaBjeHWeM 0T60pa arpo-
eCTeCcTBEHHbI 0T6Op 3KOCUCTEMbI ABNAETCA UCKYCCTBEHHbIN
CNoXHble CUCTEMbI CO 3HAYUTE/bHbLIM YNpoLLeHHble CUCTEMbI C FOCMOACTBOM
KONMYEeCTBOM BWUAOB XXWBOTHbIX W PACTEHWU,  MOMyNAUMIA OfHOTO BUAA PacTeHWid u
B KOTOPbIX FOCNOACTBYHOT NONyAALNN XXUBOTHOIO
HECKO/IbKUX BUAOB
Pa3H006pa3mMe 3KOMOMMYECKOro cocTasa YCTOYMBOCTL NPOAYKTUBHOCTU HIUXE,
(hmToLeHO3a obecneynBaeT ycToiunsoe UeM B eCTECTBEHHbIX 3KOCUCTEMAX.
AVHaMUYecKoe paBHOBeCUe, OCTUraemMoe XapaKTepusyTcsi HEMOCTOSHCTBOM

camoperynsumei CTPYKTYpbI UX 6UOMacchl
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MepBUYHas NPOAYKLUS WUCMO/b3YyeTCs YacTb BeLecTB B arpoLeHo3ax 6e3sos-
KOHCYMEHTaMu, pefyLeHTamMn 1 y4acTByeT B BPaTHO WM3bIMaeTCs ANS YA0BNETBOPEHMSA

KpYroBoOpOTe BELLECTB noTpe6HOCTEN YenoBeka
Monyu4aeTt, npeo6pasyeT, HakanMBaeT Kpome CONHeUHOI aHeprum, notpe6nset
COJTHEYHYIO 3HEPTUIO 3HEPTUI0 4ONONHUTENLHOTO TON/INBA

®opmMupyeT NIOZOPOSHYH NOYBY

WcTowaeT NaoAopoAHbIe NMOYBbI

MocTeneHHO HaKanJMBaeT U OUNLLAET BOAY PacxoZyeT MHOIO BOfbl, 3arpsi3HseT ee

O6napaeT cNOCOBHOCTHIO camocoxXpaHeHUs n  TpebyeT 60nbLIKUX 3aTpaT ANA MNOCTOAH-
CaMOBOCCTaHOB/IEHNS HOro NoAAEPXXaHWsa 1 BOCCTAHOBMIEHWS

AlA
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KntoueBble CNnoBa: aHTPOMOreHHbIe 3KOCUCTEMbI, arpO3KOCUCTEMbI, YPGOIKO-
cucTema, arpo6uoLeHO03, MOHOKYNbTypa

Bonpocbl 1 3agaHuA.
1 CpaBHUTe arpo3akocucTembl W MPUPOAHbLIE 3KOCUCTEMBI. B uem ux pasnuuyue?

2.

o o1~ w

MepeyncnuTe OCHOBHbIE OTAMYMA arpo3KOCUCTEM OT GUOreoL,eHO30B.

Uem ypboakocmcTema oTnMuyaeTcs OT 6GuoreoueHosa?

C Kakoli Lenbl YenoBeK CO3JaeT arpobuoLeHO3bl M arpo3KoCUCTEMbI?
MoyeMy B arpo3koCMCTEMaxX KpyroBOPOT BELLECTB HEMOJIHbIA U HE3aMKHYTbIR?
OTHecuTe MepevnCcneHHble HWKe 06BEKTbl K MPUPOAHBIM 3KOCMCTEMaM WK
K arposKocucTemam: OKeaH, Oropof, CTefb, 03epo, Mapk, anbnuiAcKuii nyr,
A610HEBLINA Cag, TPOMMYECKUIA fec, MWeHWYHoe Mose.

BbICKa>KNTE CBOE MHEHWE.

1 O6bACHWMTE, NOYeMy arpO3KOCMCTEMbl HEYCTOWUMBBI U GbICTPO paspylLaTCs

6e3 noffepKkn yenoseka. peanoXxute nNyTW NOBbILLEHUS WX YCTONYMBOCTHU.
O6bsACHMTE, nNOYeMy B arposKOCMCTEMAX HACEKOMble-BpeauTenn MoryT
[JOCTUraTb BbICOKOM YWUCNEHHOCTU, a B MPUPOAHbLIX 3KOCUCTEMAX WX uKC-
NEHHOCTb OTHOCUTENbHO NOCTOAHHA. O6bBACHWUTE, KakoBbl MpPenMyLLecTBa
MCMOMb30BaHNA OMOMOrMYECKMX MeTOLO0B COKpaWeHWAs WMX YUCNEHHOCTU Mo
CPaBHEHWIO C XUMWUYECKUMWU MeTohamu.

KakoBbl OCOBEHHOCTU TOPOACKOA (hiopbl U (hayHbl? Ha30BUTE OCHOBHbIX
ee npegctasuTeneil. Kakve oco6eHHOCTM o6pasa >XM3HW MO3BONAKOT 3TUM
opraHuM3Mam CyLiecTBOBaTb B TFOPOACKUX YCnoBuax? Kak mornv nosiBuTbCs
Takue npucnocobnieHns?

KakoBO 3HaueHue 3efeHblX HACAXAEHWIA U XXMBOTHbIX A1 TOPOACKON
cpegbl?

MpeanoxmTe pekOMeHJaLuMn no O03e/1eHeHU0 MPULLKOIbHONW TeppuTopun.



3ajaHna gna camocTosTeNIbHOW paboTbl. 1 3anonHute Taénuuy.

EcTecTBeHHbIe MCKYCCTBEHHbIe
9KOCUCTEMBI 3KOCUCTEMDbI

KpuTepun cpasHeHuUA

Buonornueckoe pasHoobpasue
3aMKHYTOCTb KPYroBopoTa BeLLecTB
Heo6x0AMMOCTb NOCTYNNEHNSA BELLECTB U3BHE
Konuyectso Tpouyecknx ypoBHei
Heob6xo4MMOCTb LONOMHNTENbHOW 3HEPrUn
Mpouecchbl camoperynayum
CToiKoCTb
[LelicTByowmii ot60p
Mpumepsl

2. Hanuwwute B Tabnuue OTAMYUTENbHbIE WM CXOLHble MPU3HAKW MNPUPOAHOWA W

aHTPONOTEHHOI 3KOCUCTEM.

Apu4oBbIii nec CxofHble NpusHaKku XnonkoBoe none

§ 22. YCTONUYMBOCTb BMOIMEOLIEHO30B

BcnomMHMTeE, Kak HasbiBaeTCA CMOCOOHOCTb HEMPEPbIBHO MOAOEP>KU-
BaTb CBOK CTPYKTYPY U XapakTep CBA3EN Me>KAY 31eMeHTaMu U nx
(DYHKUMOHMpPOBaHMe. [loyeMy yCTORUYMBOCTL 3KOCUCTEM obecneynBaeT-
CA BbICOKMM BUOBbIM pasHoobpasnem?

YCTOMYNBOCTb 3KOCUCTEM. [pUpOAHbIE 3KOCUCTEMbI WUMEKT COBCTBEH-
Hble 3aKOHbl CTPOEHMS, (DYHKLMOHMPOBaHWUA W pasBUTUA. [ANWNTeNbHOCTb Cy-
LLeCTBOBAHUA KaXXAOlM 3KOCUCTEMbl MOAAEPXKMBAETCS MNpPeXJe BCEro 3a cuer
06LLero KpyrosopoTa BeL,eCTB, OCYLLECTBASEMOro NpPoAyLeHTaMu, KOHCYMeH-
TaMn U pefyueHTaMu, U NOCTOSAHHOTO MPUTOKA COHEYHOMN 3HEPrn. VIMEHHO
3TW [fBa fBNeHWS 06ecneymBalOT el BbICOKYH) CMOCOOGHOCTb MPOTUBOCTOATH
BO3LENCTBMIO MOCTOSHHO MEHSAILWMXCA YCNOBUIA BHELWIHeR cpefbl. YCTOW-
YUMBOCTb 3KOCUCTEM —3TO CMOCOBGHOCTb 3KOCUCTEM COXPaHATb CTPYKTYpY W
HOpMa/ibHOe (hYHKLMOHUPOBaHWE MPU U3MEHEHUSX 3KOMOrMYecKUX (PakTopoB.
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BugoBoe pasHoobpasve - TakxXe OAMH M3 (PAKTOPOB YCTOMYMBOCTM 3KOCWUC-
TeM K HebnaronpuaTHbIM hakTopam cpefbl. AganTauuMum OpraHu3MoB K M3Me-
HEHUAM (haKTOPOB cpefbl 06MTaHUA B ONpeAeNieHHON CTeneHu o6ecneymBaroT
YCTONUYMBOCTb 3KOCUCTEM.

Y CTOMUMBOCTb 3KOCUCTEMbI 06ecrevmBaeTca TakXKe pasHoobpasveM Tpodu-
YECKMX CBA3eli OpraHM3MOB, BXOAAWMX B ee coCTaB. befHble BUAOBbLIM pas-
Hoobpasmem coobLliecTBa HeycTOnYmMBbl. UeM pa3HoobGpa3Hee BUAOBOWN COCTaB
broreoueHosa, TeM 60/bLUe Y HEro BO3MOXXHOCTEN COXPaHUTb YCTOMUYMBOCTD.
3mMeHeHMe yCnoBUIA BHELUHEN cpefbl MOXET Bbi3BaTb rMbenb 60MbLINHCTBA
ocobeir monynAuMmM, afanTUPOBaHHbIX K MPEXHUM YCMO0BMAM CyLLecTBOBa-
Hus. Mo3aTomMy uyem 6onee reHeTMYeCKM pasHOPOAHOW ABNAETCS Ta WKW MHas
nonynAuMsa 3KOCUCTEMbl, TeM 60/blle LaHC Yy Hee WMeTb OpraHusMbl C
annensimu, OTBETCTBEHHbIMW 32 MOSBMIEHNE NPWU3HAKOB W CBOWCTB, NO3BOJISAO-
WX BbDKUTb M PasMHOXATbCA B HOBbIX YC/IOBMAX W BOCCTAHOBUTb MPEXHIOK
YMCNEHHOCTb nonynauun. Bpems, HeobXOoAMMOe [ANS BOCCTAHOB/IEHWS MOMNYy-
naumm, Oyaet 3aBUCETb OT CKOPOCTU pasMHOXEHUs ocobeil, Tak KakK u3me-
HEHMe NPU3HAKOB MPOUCXOAUT TONLKO MyTeM 0T60Opa B KaXAOM MOKOMEHUN.

Crnoco6HOCTb 3KOCUCTEMbI K CaMOperynaumm v nojgepXaHuo AuHamu-
YecKOro paBHOBECUS Ha3blBaeTCA [rOMeocTa3oM. [OMeocTa3 3KOCUCTEMbI
BblpaXaeTcs B CMOCOBHOCTU COXPaHATb MOCTOSHCTBO BUOBOr0 COCTaBa M
YMCNEHHOCTM 0co6ein, nofaepXuBaTb OTHOCUTENIbHYH CTabUNbHOCTL U Le-
NOCTHOCTb TEHEeTUYECKOW CTPYKTYpPbl B MEHSIOLLMXCA YCNOBUAX BHELLHEN
cpefbl. HapylueHne npupoaHbIX Lenein nuTaHWs noj BO3AEWCTBMEM aHTPOMo-
FeHHOro (pakTopa, HepauuOHa/lbHOe BMeLlaTeNbCTBO 4Y€NOBEKa B 3KOCUCTEMbI
MOryT MPUBECTU K HEKOHTPOAMPYEMOMY POCTY WM CHUXKEHUIO UYUCNEHHOCTU
ocobeil onpeAeneHHbIX MNOMYASUUA M K HapyLEeHU MPUPOLHbIX 3KOCUCTEM.

N3meHeHUs cpefbl, U3MEHEHWUS YMCNEHHOCTU BWUAOB, BbINafeHUA TUMWY-
HOro BMAa M3 COOOLLECTBA WM BCE/IEHUS B HEro HOBOrO BWAA, WUrparoLLero
0cobyt0 cpefoo6pasyroLlyo posb, NPUBOAAT K MOTepe YCTOWYMBOCTM 3TOrO
ouoreoLeHo3a M Jaxe ero 3ameHe ApyruMm 6MOreoLeHO30M.

CmeHa O6wuoreoueHo3a. Hab6nwogas 3a Kakum-nmb6o 6MOreoueHo3om B
TeyeHne psga feT, MOXHO 3aMeTWUTb, YTO OH He OCTaeTCsi HeW3MEHHbIM.
B pesynbTtate M3MeHeHUs abUOTUYECKMX W OBMOTUYEeCKUX (haKTOPOB Cpenbl,
CyLLecTBYIOLLIME B 3KOCMCTEME MOMYNALMM HAYMHAKT BbiMUpaTb. HoBble
YCNOBUA Cpefbl CTaHOBATCA HEMPUroAHbIMW [N WX cyulecTBoBaHMA. Cuna
BO3[ENCTBUA 3KOMOTMYECKUX (haKTOPOB BbIXOAUT 3a Mpefenbl BbIHOC/MBOCTM
nonynaunii. BmMecTo HMX 3acensoTCA HOBble MNONYNAAUUKW, AN KOTOPbIX 3TW
yCcnoBus 61aronpusaTHbl. 3TO MPUBOAUT K CMeHe OLHOro 6uoueHo3a ApyrumM C
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HOBbIM Habopom BMAOB. B pe3ynbTaTe MPOMCXOAWUT CMEHa BCE 3KOCUCTEMBbI.
f1BneHue, Npy KOTOPOM OAUH OMOreoLeHO3 CO BPEMEHEM 3aMeHSeTCs ApYyrum,
Ha3blBAlOT CMEHOW 6MOreoLeHo3a WM CyKLECCUEN.

Cykueccusa (OT far. successio - NpPeemMCTBEHHOCTb, MOCNeA0BaTENIbHOCTD) -
3aKOHOMepHas, nocnefoBaTenbHas CMeHa OfHMX 3KOCUCTEM APYrMMK Ha orpe-
[AENeHHON TeppuTOpPUM NOJA BAUSAHMEM HaMpaBfeHHOr0 WU3MEHEHUS NPUPOLHbIX
(haKTOPOB UNN AeATENIbHOCTU YenoBeka.

BbigenatoT ABa Tuna CyKueccuid - MNepBUYHbIE U BTOPUYHbIE.

MepBMYHbIE CYKLLECCUM HAYMHAKOTCA Ha Y4yacTKax, JSIMLIEHHbIX MNOYBbI K
pacTUTeNbHOCTW. Hanpumep, Ha 3acTbiBLUE/A naBe MNOCNe W3BEPXEHUS BY/Ka-
HOB, Ha MeCYaHbIX AlOHAaxX, Ha rofbIX CKanax.

YCTOliumMBbIA  6uoreoueHo3 obpasyeTcss B pesynbTate Mo3TanHo 3a-
MEHALWNX ApYyr Apyra npejwecTBylOWmMX emy OMOreoueHos3oB. 3Ty
Luenb CMeHAKWMX Apyr Apyra 3KOCUCTEM Ha3blBalOT CYKLECCUOHHbIM
pAAOM WK cepueil 6MoreoLeHo30B. B HUX Kax[as, KOHKPETHO BblpaXKeHHas
IKocucTeMa, SBNAETCA ONPeLeNeHHON cTaguein (OpMMPOBaHMA KOHEYHOTO
(KkopeHHOro) coobuiecTBa. 3JKOCMCTEMA, B KOTOPOM [OCTUraeTcsa paBHO-
BECHOE COCTOSIHME COo06LecTBa M OKPYXXalLWein cpeabl, Has3biBaeTCca Ku-
MakcoBolM cTagueii unm knumakcom (0T rped. klimax - 3penas cTyneHb).
L OoCTXeHne KNMMaKCOBOM CTaguu 3aHWMaeT ANWUTENbHbIA nepuof (cTone-
TMA N TbicadeneTus).

3penas KAuMmakcoBas 3KocucTema 06n1a4aeT BbICOKOM YCTOMUYMBOCTbLIO.
Uem 6onblie BMAOB B 3KOCUCTEME W C/OXHEE TpO(MyecKme CBA3N MexXay
HAMW, Tem YycTolumBee 3KocucTema. [Mpu BbICOKOM BMAOBOM pa3HOO6pasmm
KOHCYMEHTbI UMEIOT LUMPOKYH CeTb MULLEBLIX pecypcoB. B cnyuvae HepocTtat-
Ka WM OTCYTCTBMA OAHOr0 BMAA KOpMa OHWM CMNOCOOHbLI MepekntounMTbCA Ha
APYTrOl WCTOYHWK MUTaHMsA. 3TO AaeT BO3MOXHOCTb HeAoCTatollemMy Kopmy
BOCCTAHOBUTLCA. TakK YycTaHaBNMBAeTCA [MHAMUYECKOe paBHOBECME MeXay
NULWEBbLIMA pecypcaMmyv U KX MOTpebuTensMm B YCNOBUAX MOCTOSHHbIX W3-
MeHeHuiA cpefbl. KpyroBopoT BeweCTB U MOTOK 3HEPTrMM B HEM cbanaHCMpO-
BaHbl, O4HW OpPraHu3Mbl WCMOMb3YHT MNPOAYKTbl XU3HEAEATeNIbHOCTU APYTUX.
KnnmakcHble coobliectBa CNOCOOHbI K A/IMTEIbLHOMY CamMOMOALEPXKAHUIO B
COOTBETCTBYIOLLEM AManasoHe CYLECTBYHOLWMX YCNOBMIA cpedbl. TUNNYHBIMK
npuMepaMmun KMMaKCOBbIX 3KOCUCTEM SIBAAOTCA TyHApa, Taira, cTenb.

MprmepoM (HOpMUPOBAHMA YCTOMUYMBOIrO KOPEHHOro 6uoreoueHosa MyTem
nocneaoBaTe/lbHO CMEHSIOWMXCA CTaAuii MOXET CAYXWUTb MOSIB/IEHWE N1eCOB
(pnc.35). Ha ronbix ckanax ocCTpoBa, 06pa30BaBLUEroCA B pesyfibTaTe BY/Ka-
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100 ner -
Puc. 35. Pa3BuTue necHoro 6mnoreoueHosa.

HUYECKOr0 W3BEPXEHWs, BHadyase MOCENATCA Ha3eMHble BOLOPOCAN W NU-
WanHUKN. B pesynbTaTe 3amMep3aHus U OrravBaHWa BOfAbl, CKanauBatoLLeics
B pacliennHax, AeWCTBMA KWUCNOT, BblAensieMblX, JUWARHUKaMK paspyllaeT-
CA MaTepuHcKas nopoja M MpomcxoAuT o6bpa3oBaHue MOYBEHHOro cnos. OT-
mMuparoLme nuwaiHMKn oborawialoT 06pas3yollyocs NoYBy OpraHM4yecKUmm
ocTaTkamu. BnocnefcTBuy Ha 3TOM MecTe NoABAAKTCA MXU. OLHOBPEMEHHO
C NUWaiHKaMnU U MXaMW TeppuTOpPUIO 3acensioT MesKMe HaceKoMble, na-
VKU W gpyrue 6ecrno3BOHOYHbIE XWUBOTHble. [lanee CTaHOBUTCA BO3MOXHbIM
npopactaHue 3aHeCeHHbIX BETPOM CEMSAH OHOMETHUX WU MHOrOMIETHUX TPas.
YBenuunBaeTcsd BWLOBOM COCTaB U UYMCNEHHOCTb 6ECNO3BOHOYHbLIX XXMWBOT-
HbiX. C HakOM/IeHMeM B MO4YBe MNeperHos W MOBbILWEHNEM ee BfIAXHOCTU
NnocTeneHHo (OPMUPYHOTCA Jlyra, 3acefiseMble pPas/IMYHbIMKU  NO3BOHOYHbI-
MU XXMBOTHbIMM, MTULAMWU U MAeKONUTAKOLWMUMK. [M0ABAAIOTCA KYCTapHUKW,
3aTeM [epeBbs, 60raye CTaHOBUTCHA >XWBOTHbIA MUp. Takum o6pasom ¢op-
MupytoTca nec. naBHas posib B 3TOM CYKLECCUU NPUHALNEXMUT PacTeHUsM,
TaK KaK OHM BblI3blBatOT WU3MEHEHWSA B MOYBe.

BTopuuHble cyKueccum nAyT Ha TeppuTopun, rae 6biIM HapyLleHbl ycTa-
HOBMBLUMECA CBA3W MeXAy MNONynsuuMaMn B YXKe CNOXUBLUMXCA coobuie-
cTBax. BTOpuMYHOW cyKueccueld sBNsSieTCA BOCCTaHOB/IEHME NYrOB U J/1IeCOB
nocne noxapa, 3acyxu, HaBOLHEHMWA, 3p0O3uK. Takue CYKLecCuu npoTekarT
ObiCTpee, 4Yem MepBMYHbIE, TaK Kak B HapyLlleHHbIX coobliecTBax coxpa-
HAOT CemMeHa, Cnopbl, MOA3eMHble OpraHbl pacTeHWi, MNOKoslMecsa CTagum
HacekOMbIX W Ap. bnarofaps 3TOMYy Hauya/lbHble CTafuy BTOPUUHBIX CYKLEC-
CUA MeHee NpPOAO/MKUTENbHbIE, YeM Y MEPBUYHBbIX. BOMbWWHCTBO BTOPUY-
HbIX CYKLEeCCUI Bbl3BaHbl AeATENIbHOCTbIO 4Ye/loBEKa, MO3TOMY MX Ha3blBalOT
aHTPOMOreHHbIMWN CYKLECCUAMMU.
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Takum o6pa3om, B pe3y/bTaTe CYKLECCUA BO3HWMKaeT BCe OMOMOrnyeckoe
pasHoo6pasne NPUPOAHbIX COOOGLLECTB Ha Hallel MnaHeTe.

KntouyeBble crosa: yCTOI7I‘-II/IBOCTb 9KOCMUCTEMBI, Camoperynayua, camopasBu-
Tne, nepBuYHbIE CyKLEecChuu, BTOPUYHbIE CYKLIECCUN.

Bonpocbl 1 3ajaHus.

1 OxapakTepusyiiTe OCHOBHblE CBOICTBa OMOreoLeHO30B. Kakue npoLeccbl B Mpu-
pofe 06ycnoBMEHbI MPOSBIEHMEM 3TWUX CBOWCTB? [lpuBeanTe MpuMmepbl.

2. B yeM cOCTOAT LMKNUYeCKMe M3MeHeHWUs B buoreoueHosax? [lpuseante npume-

Pbl CYTOYHbIX, CE30HHbLIX W MHOFOMETHbLIX WM3MeHeHWA. KakoBbl MX MPUYMHBI?

UTo Takoe KnMMakKcoBasi CTaAusi CyKLEeccum?

4. TlpoaHaTU3NpPyWTE MeXaHW3Mbl MEPBUYHOM W BTOPUYHONM CyKueccuidi. Yem nep-
BUYHbIE CYKLECCUM OT/IMYAlOTCA OT BTOPUYHBLIX? [puBegeTe NpuMepbl MepBuY-
HbIX W BTOPUYHBLIX CYKLIECCUIA.

5. YKaxute, Kakue 13 MEPEUNCNEHHbIX HWDKE CYKLECCUA ABAAIOTCA MNEPBUYHBIMM, a
Kakne - BTOPWYHbLIMW: BOCCTaHOB/IEHWE fyra MOCne Noxapa, npeBpaLleHune BO-
foeMa B 60N0TO, MOAB/IEHME /leca Ha MEeCTe BY/IKAHWYECKOW fNaBbl, NMpeBpalleHune
nyra B NyCTbipb, 3apacTaHue NecyaHon [LHOHbI.

w

frrjh BbICKa>KnTe CBOE MHEHMe.

1 CocTaBbTe 3KOMOrMYECKWUIi NPOrHO3 MNPOTEKaHWs MNepBMUYHON CyKueccuu Ha
MeCcTe 3acTbiBLUEA BYNKAHWUYECKON faBbl.

2. ONUWKNTEe KOHKPETHYIO aHTPOMOreHHYH CyKLeccuto.

3. Vcnonb3ysa AononHUTeNbHYH nutepatypy u VIHTepHeT, BbIICHUTE, Kakue
3penible co0bLlecTBa XapaKTepHbl ANA Bawleid MeCTHOCTMW.

§ 23. 3KOJIOrMad YENOBEKA

Has3oBuTe BWAbl YENOBEYECKOW AeSTEeNbHOCTW, NPUBOAALLME K M3MEHE-
HUSM NPUPOAbI KaK Cpefbl 0OMTaHWS ApYruX OpraHW3moB, W HEMocpea-
CTBEHHO BMSIOWINE HA UX >KMU3Hb.

UenoBek B OKpyXatolleid cpede, C O4HOM CTOPOHbI, ABASETCA OOBLEKTOM
B3aMMO/ENCTBUSA 3KOMOrMYECKNX (HhakTOpoB, C APYroi - camM OKa3blBaeT BO3-
penctene Ha cpefy. B 20-x rogax XX Beka MOsBUIACb Hayka, M3y4aroLas
B3aMMOOTHOLLEHWA YeNnoBeKa C OKpYXalollel cpefol - 3KOMOrUA 4enoseka
(aHTponoskonoruna). SKOMOrMS YefioBeKa M3y4vaeT MNPOUCXOXKAEHWE aHTPOMo-
9KOJIOrMYECKMX CUCTEM, UX XU3HeAeATe/IbHOCTb Y 3aKOHOMEPHOCTU PasBUTUS.

AHTPOMO3KONOrMA  ABNAETCA  CPepoil  3KONOTUYECKMX,  COLManbHO-
9KOHOMMYECKNX 3HaHWA, K pa3pabaTbiBaeT peKOMeHZauuu Ans HOPMasibHOM
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XU3HeAeATeNbHOCTN Ye/loBeKa, Y[OB/ETBOPEHNUA pPa3/IMUHbIX NOTPeOHOCTel K
MOBbILEHUS €ero >XW3HEHHOr0 YPOBHS.

AHTPOMNO3KO/I0OrMYEeCKNE CUCTEMbI - 3TO 06LLECTBO NIOAEN, HaXoAALMXCS
B AWHAMUYHOM pPaBHOBECMM CO CPEAOi, W YAOBNETBOPSOLWMX CBOM MOTPeO-
HOCTW 4epe3 3TV OTHOLLEHMUS.

OCHOBHbIM OTUYNUTENIbHBIM MPU3HAKOM aHTPOMO3IKONOrMYECKUX CUCTEM OT
eCTEeCTBEHHbIX 3KOCUCTEM SBMISETCH Ha/MuMe B MX COCTaBe 4eNoBeYyeCcKoro 06-
wectBa. AKTUBHOCTb Ye/I0BEYECKOro 06LLecTBa, NPOXMBAKOLWErO Ha KOHKPET-
HOW TeppuTOpUKN, OMpefensieTcs CTENeHb ero BO3AeNCTBUA Ha OKPYXAHLLYHO
cpefly. PassuBaioliee 00LleCTBO, BMeCTe C YBEIMYEHMEM KOMYeCTBa Hacese-
HUA, TakKXke XapakTepusyeTcsi W YBe/lUYeHUeM MOTPe6HOCTM Ha MNpPOAOBOSb-
CTBEHHble MNPOAYKTbI, Cbipbe, BOAHbIE PeCypchbl, nepepaboTke OTX0A0B. JTO B
CBOK O4Yepefb, NOBbILWAeT BO3JENCTBME YeN0oBEKa Ha NPUPOLHYI0 Cpefy, YCKO-
PSeT UCMO0/b30BaHMe OMOTUYECKMX U abUOTUYECKUX (PaKTOPOB.

UenoBek, ABNSASiCb 0O6BLEKTOM BO3L4ENCTBMUA 3KOOMMYECKMX (PaKTOpoB, Cam
Takke BMsieT Ha cpefy. CB0eo6pasHOCTb 4YenoBeka B KayeCTBe 3KO/I0rmyec-
KOro (paktopa COCTOUT W3 CNefyroLunX:

1 YenoBek oOKasbiBaeT Ha Mpupofy LeneBoe W OCO3HAHHOE BO3feNCT-
Bve. [puBOAMT nNpuposy B COOTBETCTBME CO CBOMMU MOTPeOHOCTAMU W
KOMaHAyeT Haj Heil. B pesynbTaTe BO3MOXHOCTW 4YefloBEKA CWUIbHO pacLuun-
pAlTCA, OH 06n1afjaeT MOTeHUMaNoM [A1s 3aHATMSA N60ro 3K0N0rMyecKoro
NpoCTpaHCTBa MNaHeTbI.

2. JTio6oin 6uonornyecknin Bug 06nagaet orpaHMUYeHHbIM 3HEPreTUYECKUM
pecypcom. [103TOMY BO3MOXHOCTW WX BO3AEACTBMA Ha MPUPOAY He3aMeTHbI.
UenoBeK CUIbHO BO3LENCTBYET Ha MpUpoLy. 3efieHble pacTeHUs MNOMb3yHTCA
CO/IHEYHOWN 3HEepruen, Apyrne opraHu3Mbl - 3HepPruelt opraHMYecKuUX BeLLecTB
MULLEBOIA CTeneHn, nosiBMBLUENCA paHee cebsi. YenoBek B Mpolecce CBOEN
[eATeIbHOCTU  CO34aeT OYEHb CWJ/IbHblE UCTOUYHWUKW 3HEpPrum (SgepHble U
TepMOSiilepHblE peakuun) 1 UCMOoNb3yeT WUX.

3. CB0e0b6pa3HOCTb 4enoBeka B KayecTBe 9KO/IOrMYECKOro (hakropa
obycnaBnmBaeTca TEM, 4YTO ero AeATelbHOCTb HOCUT aKTUBHbIA, TBOPYECKW
Xapaktep. BO3MOXHOCTb CO34aHuUsA BOKPYTr Ce6si MCKYCCTBEHHOW Cpefbl Takxke
BblJeNIAeT YesioBeka OT OCTallbHbIX 3KOMOrMYEcKMUX (DakTopoB.

B n3yyeHUn 3KoOMOrMm 4esoBeka OrpOMHOE 3HaYeHMEe MMEKT BO3AeWCTBUE
6uoreorpaMyecKkmx CBOWCTB cpefbl Ha OMOMOrMYECKYyd W3MEHUYMBOCTb
nonynauun YenoBeka, BOMPOC 340POBbA 4YesioBeKa B aHTPOMO3KOIOTMYECKUX
cucTemax.

AHTPONO3KONOrMA B LUMPOKOM Maclutabe m3y4vaeT (POpMUMpPOBaHME aHTPOrMo-
9KO/IOrMYECKNX  CUCTEM, 3aKOHOMEPHOCTU XKM3HW W pasBUTUSA, a Takxe
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HOpPMbl ~ 340pOBOr0  06pa3a >KU3HW  YenoBeka,  (pakTopbl  ((pU3nyecKue,
XUMUYeCKMe, G1ONornyeckne, coumabHbIE), BAUSAIOLLME HA €ro 340POBbE.

K ¢um3nyeckum dakropam, BAUSAKOLWMM Ha 3[40POBbE Yen0BeKa, OTHOCATCH
Temnepatypa BO34yXa, BNaXHOCTb, AaBfeHWe, COMHeYHas pajualus, ocBeLle-
HME, 3/1eKTPOMarHUTHOE HamnpsikeHWe W nose, LWyM.

K Xumunyeckum aktopam, BO3AENCTBYHOLLMM Ha 340pOBbe 4esloBeKa OT-
HOCATCA MNOYBa, BOAA, Pas3MYHble TOKCWHbI, U3IUWKN KOHLEHTpauuM conim u
KMUCMOTHOCTM B MULLEBLIX MNPOAYKTaX, NekapcTBa, HeTENnpoAyKTbl, yBeaunye-
HVWe B aTMoc(epe KonmMyecTBa A40BUTbIX ra3oB. K 6uonornyeckmm akropam
MOXXHO OTHECTU - (aKTOopbl, poXxAawolne 60M1e3HM, 3KTO W 3HAOMAPa3nTl,
AA0BUTbIE pacTeHWs, BO3LENCTBUE BpefLHbIX HACEKOMbIX.

CoumanbHble (aKTopbl 3aHUMAKOT BaXHOE MECTO B XXU3HM YesloBeKa, K
HAM MOTyT OTHOCMTCA 00beM W YAOOGHOCTb >XW/bsA, couManbHas cpeja B
CemMbe, KOMMYEeCTBO MNPOAYKTOB, MpaBWIbHAs OpraHusauus Tpyda U OTAbIXa.

B aHTpPONO03KONMOrMyecknx cucTemax B3aMMHOE BO3[ENCTBME 4YenoBeKa U
NPUPOLHONA Ccpefbl OCYLLECTBAAKTCA B CMeAYHOLMUX HanpaBneHusX:

1 YenoBek pa3BMBaeTCA Yepe3 WCNONb30BaHWE MPUPOAHbLIX 6OraTcTe Wu
6nar, TakKe MeHsATCA 6MONOrnMYecKkne M coumanbHble MokasaTenn o6LecTBa.

2. Yenosek, u3y4yas 3aKOHbl MPUPOAbI, B LeNAX YAOBMETBOPEHUS CBOUX
NoTpeGHOCTEN, Pa3yMHO WM3MEHSIeT OKPYXXaKLyH cpedy.

SHepreTMyecKne UCTOUYHUKM KaXAOrN0 WHAMBMAA, CYLLECTBYIOLEro B MpUpo-
[ie, orpaHuyeHbl. Yenosek, B LeNsxX YBENNYEHUS IHEPTreTUYECKUX WCTOYHWKOB
CBOVMM pa3ymoM, B pe3y/bTaTe CTPOUTENbCTBA TEM/0BbIX, 3/1EKTPO- U aTOMHbIX
CTaHUMiA, WCNONb30BaHWUSA CONHEYHOW 3SHEPruu, OCYLLEecTBAAET IPPEKTUBHbIE
paboTbl MO YNYULEHNIO CBOEW >KU3HELEATENbHOCTM U YPOBHS >KU3HM.

Vicnonb3ys npupofHble pecypebl, YenoBeK OT/MYaeTCs OT ApYrux opra-
HU3MOB WM 3KONOTMYECKUX (DaKTOPOB TEM, YTO OH YMeeT CO34aBaTb Heo6Xo-
OUMYIO ON1 CBOUX HYX[ WCKYCCTBEHHYIO Cpefy.

Uenosek, C OLHON CTOPOHbI, XWBET MOJ BO3LENCTBMEM 3KOMOTMMYECKMX (hak-
TOPOB, C APYroil CTOPOHbI, OH Cam BO3AENCTBYeT Ha BHELUHIOK Cpedy B Ka-
YecTBe 3KOJIOrMYEeCKOro (aktopa, M XapakTepusyetcs 001afjaHWeM TBOPYECKONA
feaTenbHOCTU. Bo3gelicTBME 4YenoBeka Ha MPUPOLY B KavyecTBe 3KONOrMYecKoro
(hakTOpa NPOMCXOAWUT CO3HATENbHO, LeneHanpaBieHHo. OH B npouecce Tpyado-
BOM [eATeNlbHOCTUM 06pasyeT WCKYCCTBEHHYIO XW3HEHHYK cpegy. Mecto npu-
POLHbIX 3KOCUCTEM M3-3a 4YesloBeYeCKOro (hakropa 3aHMMalOT WCKYCCTBEHHbIE
aKocucTeMbl. XO039NCTBEHHAs AeATe/IbHOCTb Ye/l0BEKA OCYLLEeCTBAAETCH C U3Me-
HEHMEM (PU3NYECKOTO COCTOSHWUA UM XUMWUYECKOro coCTaBa K/iumata, aTmocde-
pbl, BOAHbIX 6acCeliHOB, CTPYKTYpbl MOYBbI U APYTUX.
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[na 4yenoBeka OAHVWM M3 OCHOBHbIX (AKTOPOB BHELUHEW Cpefbl ABNSAETCH
nuwa. Muwein JononHseTcs M3pacxofoBaHHas 3Heprus B opraHusme, obecre-
UMBAETCA K/IETOYHbIN W NNacTUYeckuii obMeH. [ns YenoBeka 3a CYTKM He-
06xogMmo He MeHee 2500 KKkan 3Hepruu, 4YTO [LOMOJHAETCH, B OCHOBHOM, 3a
CYUeT YrneBojoB, XWUPOB U 6enkoB. JIerko ycBavMBaeMble XXWBOTHblE W PblIGHbIE
NPOAYKTbl SBAAOTCA OCHOBHbIMW MWCTOYHMKaMK 6Genka. lMuia [JomkHa 6ObiTb
KayeCTBEHHOM, Ka/lOpWiNHOM, B ee COCTaBe KpOMe YrneBOfOB, XXMPOB u 6en-
KOB, B [JOCTATOYHOM KO/IMYECTBE [O/KHbI COLEPXKaTbCA BUTaMWUHbI (0CO6GEHHO
BUTaMVHbI, He CUHTE3MpPYeMble B OpraHu3Me 4enoBeka). [ns opraHusma Takxe
Heobxognmbl MuHepansl (Na, K, Ca, Mn, C. S. P n gp.), Bxogsuwme B cocTas
aKTUBU3NPYHOLWNX (hepMeHTOB GefIKOB Y BMONOTMYECKN aKTMBHbLIX BeLLecTB

Hepoctatok B cocTaBe MWLM HEOO6XOLUMbIX BELLECTB CTAHET MPUYMHOW
HapyLlleHns ¢(Hun3nMonolnyeckoro COCTOSHMA opraHuM3ma. Hanpumep, HegocTa-
TOK B nuue 6efka U BUTaMWHOB CTaHeT MPUYMHON 3aMefd/ieHus pocTa U pas-
BUTUS OpraHmsmMa. Ha KOHTUHEHTaNbHbIX pervoHax, PacnofioXeHHbIX Aaneko
OT OKeaHOB, Hanpumep, B LieHTpanbHON A3un, MMeeTCa HeAoCTaTOK iogda K
BO BHELUHeil cpefe M B nuwe. B pe3ynbTaTe HapyluaeTcs AeATeNbHOCTb M-
TOBUAHOM Xenesbl. Ana npegoTsBpalleHns MOAOOHbLIX HapyLlUeHWli B COCTaB
NMOBapeHHON conu 0653aTeflbHO Heo6XoAMMO [06aBNATL 0L,

MpucnocobneHne 4YenoBeKa K 3KOMOIMYeCKOn cpefde. AfanTUBHbIE TUMbI.
PakTOopbl MPUPOLHOM W WMCKYCCTBEHHOW Cpefbl BCerfa OKa3blBAKOT BO34eWCTBUE
Ha u4enoBeka. B nepuos 3BontoUMM YenoBeKa, B pesysnibTaTe 3KONOrMYeckKoro
npucnocobieHns HaceneHuss 3eMHOro Lwapa, NOSBUIUCL Pas3finyHble afanTUBHbIe
TUNbl nofdeid. AAanTWBHbLIA TN - 3TO HOpMa peakuuii, onpegenstolias pas-
BUTWE KOMMMeKca MOPgONornyecknx, (usnonornyecknx, BUOXUMUYECKUX npu-
3HaKoB, 06ecrneymBatoLLMX MPUCNOCOBNEHNS K YCNOBUSAM OMNpeaeneHHON cpefpl.
UeM LWMpe HOpMa peakumu, Tem nydlle npucrnocobneHns. 3T NpucrnocobneHus
3aBUCAT OT M3MEHYMBOCTM. AJanTVBHble TUMbl He CBA3aHbl C pacamu. CBoMu-
CTBEHHbIE MM MPU3HAKN HAYMHAKOT MOSABATLCA YXKE B Nepuoj amMOpUOHaNIbHOTO
pasBUTUSA. Y HapoAoB, >XUBYLUMX B PErMoHax C pasHbIMU KAUMATUYECKUMU YC-
NOBUAMU, OT/IMYAETCHA TaKXe W NULLEBOIN pauuoH. [MoaToMy, B CUHTe3e, 0OMeHe
(hepMeHTOB MULLEBapPeHNs MMEKTCA CBOWCTBEHHbIE MM MNPUCMOCO6IEHNS.

ApPKTUYECKUIA afanTUWBHbIA TWUN. APKTUYECKUA afanTUBHBLIA TN gopmu-
PyeTcs B YCMIOBMUAX XONOLHOrO KuMaTta, rae B NUTaHMM npeobnafaloT npoayKTbl
YXMBOTHOTO MNPOMCXOX[AeHWs. B nuiieBapuTeslbHOM CUCTEMe HApOLOB APKTUKM
pasBuTbl NPUCNOCOBNEHNS, CBA3aHHbIE C HELOCTaTOYHbIM MOTPe6/ieHneM BUTaMu-
Ha C. XapakTepHbIMW MNpU3HaKamy apKTUYeCKOro afanTWBHOrO Tuna ABNAKTCA
XOpOLLO pa3BUTas KOCTHO-MbllleyHas cucTema U 00/fiee BbICOKOE COAepXKaHue
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6e/IKOB M XWUPOB B KpPOBU. bonee BbICOKWI YpOBEHb OOMEHa 3HEpPruu v pasBu-
TUe CNOCOBHOCTU K TepMOperynsyuu.

Tponuyecknii aganTUBHbIA TWN. [aHHbIA afanTUBHbLIA TUN (opMUpyeTca
B YCMOBMAX >KapKOro W BA@KHOrNO0 KAMMmata, rAe B MWLLEBOM palMOHe coaep-
YKaHWe >XMBOTHbIX 6GENKOB CPaBHMTENbHO Maso. B nuuieBoM paumoHe npeob6na-
[at0T NPOAYKTbl pacTUTENIbHOr0 MPOMCXOXAEHWs, BoraTtble yrneBogamu. Xapak-
TEPHbIMM MPU3HaKaMW TPOMMWYECKOrO afanTUBHOIO TUMNa SBASKOTCA: YA/IMHEHHas
(hopMa Tena, MeHee pa3BMTas MbllUeYHas CUCTEMA, AJIMHHbIE KOHEYHOCTW, Y3-
Kasi rpygHas Knetka, 06MIbHOe MOTOOTAeNeHMe 3a CYeT 6O/bLIOro KOMMyecTBa
MOTOBbIX XXeNe3 U HefAOCTaTOYHOCTb XONIeCTEPMHA B KPOBM.

COpHbIN aganTuBHbIA TWM. [aHHbIA TN (OPMUPYETCS B YCMOBUAX HU3-
KOro aTMOC(EpPHOro AaBfieHWs U TMMOKCUU - MOHWKEHHOr0 COAEpXKaHWs Kuc-
nopofa B aTMOC(HEPHOM BO3AyXe. Y XXWTeneil BbICOKOrOpPHbIX PaiioHOB Hab/to-
[AeTCs VHTEHCKBHbLIA O0OMeH BeLlecTB, rpyAHas KieTka y HuUX 06onee LUMpOKas,
COAepXXaHne 3pUTPOLUTOB B KPOBU BbICOKOE.

MyCcTbIHHO-CTENHON afganTWBHbIA TWN. [aHHblii aganTuBHbIA Tun op-
MUpYeTCA B YC/MOBMAX XXapKOro, CyXoro, Pe3KO KOHTUHEHTabHOro KaumMarta
C WHTEHCUBHLIM COMIHEYHBbIM M3/yyYeHVeM. [ns 3TOr0 TWMa XapaKTepHbl YCu-
NeHHOe BblfeNeHMe Tenna, XOPOLO pa3BWUTble MOTOBble Xenesbl, 06W/IbHOE
noTpebneHve BoAbl. BOMBWWHCTBO HaceneHus LleHTpanbHOW A3uMM OTHOCUTCS
K faHHOMY afanTvBHOMY Tuny.

Takum 06pa3om, B MpoLecce UCTOPUYECKOro pasBUTUS YeIOBEYECTBO Chewuu-
aM3nMpoBasiocb MNOJ BO3LECTBMEM 3KONOrMYECKUX (DAKTOPOB W pasfenniochb
Ha afanTUBHbIE TUMbl, OTANYAIOLLMECH OTAENbHLIMW MPU3HAKAMM,

AfanTvBHble TWMbl, HE3aBUCMMO OT PacOBOW MPUHALNEXHOCTU, CHOPMUPO-
BaHbl Ha OCHOBE MEXaHW3MOB MNPUCMOCOONEHUs, onpedensieMblX FeHOPOHLOM
BAa, B pe3y/ibTaTe MPUCNOCO6/IEHNS K KOHKPETHOM 3KOM0rMYecKoin cpege.

AHTPOMOreHHbIE 3KOCUCTEMbI, WX BO3AENCTBME HA 3[40POBbe YesoBeKa.
K Ba)XHbIM COBPEMEHHbIM aHTPOMOreHHbIM 3KOCUCTEMaM BXOLAT ropoja, cena,
TPaHCNOPTHbIE KOMMYHMKauun. >XU3HeHHas cpefa 4enoBeka WM YCOBUS
NPOXMBaHUS Yesl0BEKA HAMHOMO LUMPEe MO CPaBHEHUIO C >KWU3HEHHON Ccpepol
APYTUX XXUBbIX OpraHu3MoB. [MOTOMYy 4TO, KpOoMe (DakTOpPOB BHELLHER cpeabl,
HE0OXOAMMBIX [N18 XMUBYLLMX Ha 3eMHOM MOBEPXHOCTM OpraHu3mMoB, B cpedy
Ye/lOBEKA TaKXe BXOAAT MaTepuasbHas W COLManbHas cpefa, Co3faHHas WM
caMum. OHM 06pasyroT eAUHYID CNOXHYH CUCTEMY, MOAAEPXKMBAIOLLYIO B3a-
MMHble OTHOLWEHMS. B maTepuanbHylo cpefy, CO3[4aHHYH YenOBEKOM, BXOAAT:

1 Mpupoaa, n3MeHeHHaa NOAbLMW: OCBOEHWE CTENW, nocajka /ecos, CTPO-
NTeNbCTBO BOLOXPAHWAULL, Ha pekax u Aap.
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2. CKYCCTBEHHbIE 3/1IEMEHTbI: CTPOMTENbCTBO 3[4aHWUA, COOPYXKEHWIA, LUyM,
9NEKTPOMArHUTHbIE TONS, PafMOaKTMBHbIE W3MyYeHUs, pas/IyHble MaTepuansbl
M MPOAYKUMM, WCMOMb3yeMble NPU MPOM3BOACTBE SAOBMTbIX BellecTB. B HacTo-
fillee BpPeMs MOYTW MOMOBMHA HaCeNeHWst 3eMHOro Liapa MpoXKMBaeT B ropofax.
Pa3Bu/TME TpPaHCMOPTa, MPOMbILNEHHOCTU W [Apyrue MOoAoGHble (hakTOpbl Havanu
OTpULATENbHO BO3AEIACTBOBATbL Ha OAVH W3 BaXKHbIX MOKasaTeneil KayecTBa 4eno-
BeKa - Ha ero 3/10poBbe. 3arpsi3HeHWe aTMOCHepbl, BOAbl, MULLEBLIX MPOLYKTOB
MPOMbILLNEHHBIMW 11 TPAHCMOPTHLIMKA OTXOZAMM, 3/1EKTPOMArHUTHbIE MOAS, LLUYM,
3arps3HeHne BO3ayxa, MWLLHME WH(OPMALMOHHbIE MOTOKW, HEAOCTAaTOK UL,
BO3HVKHOBEHME BpPeAHbIX MPMBbLIYEK OKa3blBaOT' OTpULATENbHOE BO3fENCTBME Ha
3[10POBbE YeNIoBEKA, CTAHOBATCA MPUYMHOW BO3HWKHOBEHUS Pa3/IMUHbIX GOME3HEN.
MNOTHOCTb FOPOACKOTO HaceneHWsi Co3daeT YCMoBWSA ANS LUMPOKOro pacnpocT-
paHeHUsl WHMEKLMOHHbIX 3ab60MieBaHWiA. B pe3ynbTaTe 3arpssHeHMs BO3gyxa
[0 MOBEPXHOCTU 3eMAM He AOXOAUT 3HAuMTENbHas 4acTb YNbTPaguONeToBbIX
n3ny4yeHnii. B pesynbTaTe HELOCTATOMHOCTM CBeTa pas3BuBaeTca aBUTamuHo3 D.
Mo3ToMy GONbLUMHCTBO FOPOACKOrO HACeNeHWst CTPEMUTCS MPOBECTU BbIXOAHbIE
OHW Ha NPUPOAE, B €CTECTBEHHbIX YCMOBUAX. OKONOTMYECKME CUCTEMbI Cena
CBOMMM CBOWCTBaMM HaMHOrO OT/IMYAKOTCA OT TFOPOACKOM 3KocuCTeMbl. B cenax
BCTPEYAOTCA pas/IMuHble BUAbl XKMBOTHBIX W pacTeHuMii. Takke B Cenax 4acTo
BO3HMKAOT 6O0NE3HM, BO3OYAUTENM KOTOPbIX, PACMPOCTPAHSTCS XXMBOTHLIMM.

MOBbILIEHHOE WCMONb30BaHWe MECTULMUAO0B, TepOUUKUA0B U APYTUX XUMU-
YeCKMX BELLECTB B CE/bCKOM XO3SACTBE, MOXET OKasaTb BPEAHOEe BO3feiCTBUE
Ha 340POBbE CENbCKOr0 HaceneHus.

KnwoueBble cno.a: apKTMHeCKMVI a,ﬂ.al'lTVIBHbIVI T™m, TpOI'II/I‘-IeCKI/II\/'I a,ﬂ,al'lTVIBHbIVI
T™n, CFeI'II/IO-I'IyCTbIHHbII‘/’I a,ﬂ,al’lTVIBHbIVI T™™MN, TUNokKcud, nectuunabl, Fep6I/ILI.VI,qu.
BOI'IpOCbI n 3agaHnA.

1 Y70 M3y4yaeT 3KoONIOrMA 4enoBeka?

2. B uem cBOe06pa3HOCTb Ye/ioBeKa B KauyeCTBe 3KOJIOMMYecKoro dakropa?
3. M3 yero cocTouT 3afadva HaykKu 3KOMOrusa yenoseka?

4. Y10 Bbl MOHMMaeTe nofg TEPMWHOM afanTUBHbLIE TUMbI?

5. Pa3bAcHWTE MNpMCNOCO6MEHMS B afanTUBHbIX TuNax?

3agaHua gns camMocTosiTeNbHOlW paboTbl. Hannwwnte B Tabnuue agantaymm
CBOICTBEHHbIE KaXXAOMY TUMy.

AfanTuBHbIe . o o CTenHo-
ApKTUYecKknn  Tponuyeckui FopHbIN ,
TUMbI NMYCTbIHHbIN

Moptonoruyeckume
dun3nonornyeckne
Brnoxnmmnyeckune
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4 JTabopaTopHaa paboTa Ne3.

CpaBHUTeNbHasA xapaKTepucTuKa MPUPOAHbIX 3KOCUCTEM W arposKoCUCTEM
CBOEN MECTHOCTH.

Llenb paboTbl: 3aKpenuTb MPOMAEHHbIA MaTepuan, Hay4duTbCs OMPeAensith
CXOACTBO W pas3inMynsi MPUPOAHbIX W WUCKYCCTBEHHbIX 3KOCWCTEM Ha OCHOBE WX
OCHOBHbIX XapaKTepUCTUK.

Xof paboThl.

1. CpaBHNTE KOMMOHEHTblI MUWLLIEBbLIX LeNeid MPUPOAHbIX 3KocucTem (3Ko-
cucTeMa NYCTbIHU) UM WUCKYCCTBEHHbIX 3KOCUCTeM (x/l0MKoBoe wuone). Onpege-
NNTe CXOACTBO M OTNMYME B COCTaBHbIX YacTAX MULLEBbLIX LeMed AaHHbIX 3KO-
CUCTEM. 3anoNHUTb Tabnuubl.

MN3yueHne pa3HooGpasus BUAOBOIO COCTaBa NPUPOAHON 3KOCUCTEMbI.

KOMMOHEHTbI NULLLEBOM Lenu
Bugbi
MpoayueHToI KOHCYMeHTbI PenyueHThbl

N3yyeHne pasHooGpasve BMAOBOFO COCTaBa MCKYCCTBEHHOW 3KOCUCTEMbI.

KOMNOHeHTbI NULLEeBO Lenu
Bunabl
MpoayueHTHI KOHCYMEHTHI PenyueHTbl

2. OnpefennTe CXOACTBO W OT/IMYME MPUPOAHBIX U WMCKYCCTBEHHbIX 3KO-
CUCTEM. YCTaHOBWTE COOTBETCTBME MeXAY IKOCUCTEMaMM W Bugamu 0T60pa,
KOTOpble WX XapakTepusyeT. 3anofiHMTe Tabnuuy.

1 He Bnuaet Ha akocuctemy. 2. Bnusetr na akocuctemy. 3. BrvsHue Ha 3KO-
CUCTEMY MUHUMaNbHO. 4. BNvMAHME HanpaBleHO Ha MakCUMalbHYK MPOAYKTUBHOCTb.

MpupogHas akocucTeMa KcKycCTBeHHas aKocucTema

EcTecTBeHHbIN 0T60p

VicKycCTBEHHbI 0T6OP
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3. YKaxuTe o6wue M 4YacTHble CBOWCTBA MPUPOAHBLIX W MCKYCCTBEHHbIX
3KOCUCTEM. HanmuwuTe COOTBETCTBYHLME HOMepa B TaGnauuy.

CsoiicTBa Ne

O6wme cBOCT Ba

CBOIiCTBa NPMPOAHbIX 3KOCUCTEM

CBOICTBA UCKYCCTBEHHbLIX 3KOCUCTEM

N AW

10.
1.

13.
14.
15.
16.
17.

18.
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MepBUYHbIE, €CTECTBEHHbIE 3fleMeHTapHble efuHuubl 6uochepbl, chopmupo-
BaBLIMECA B XOfe 3BOMOLUW.

BTopnuHble, TpaHCHOPMWPOBAHHbIE YENOBEKOM WCKYCCTBEHHbIE 31eMeHTap-
Hble efWHULUbI Buochepsl.

Hanunune peayueHTOB B NULLEBOW Lenu.

JkocucTema yctoinumsa LnuMTenbHoe BpeMs 6e3 yvacTusa udenoBeka.

Hannuve npofyueHTOB B MNULLEBONA Lenu.

Hannune KOHCYMEHTOB B MULLEBOW Lenu.

MornowatT COMHEYHYID 3HEPTUto, ABAAKOTCA OTKPbITBIMU CUCTEMAMW.
Kpome 3Hepnw ConHua MWCNONbL3YKTCA ApYyrue BUAbl 3Heprum (3Heprus
MallWH, Nogeid, 3neKTpuyeckasn).

EOAVHCTBEHHBLIM WMCTOYHWKOM 3Heprum asnfetcs aHeprua ConHua.

UenoBek ABNSETCA OCHOBHbIM 3/1EMEHTOM MUWLLEBON LEMW.

Be3 BMmewartenbcTBa 4YesoBeKa 3aKocucTtema norunbaet.

Bo3sgeiicTBue LeATeNbHOCTW 4YeflOBEKA Mano 3aMeTHO.

OpraHunueckue BelecTBa, MNPOM3BOLMMbIe TMPOAYLEHTamMu, ypanawTcs W3
CUCTEMbI Ye/I0BEKOM

XapakTepusyoTcs pasHoobpasmeM 3KONOrMYECKUX HUL.

[elicTByeT MpaBWio 3KOMOrMYECKON MUPamMUAbl.

O6nagaloT 60nbWIMM BUAOBLIM pasHoObpasnem

Camoperynupylowmecs, MOCTOAHHO BO30OHOBAAWOWMECA, CNOCO6HbIE K
HanpasfeHHON CMeHSeMOCTM OfHOro coobuiecTBa ApYyrum

MoTpebnaeT Kucnopog W NpoAyuMpyeT AMOKCUG Yyrfiepoja npu CropaHum
MCKOMaeMoro Tonauea

CocTaBbTe MULLEBYI LeMb BOAOEMA C yyacTWeM C/eAylL X OpraHW3MoB:
OHOKNETOYHbIe BOAOPOC/N, Ma/ibKN Kapna, LyKa, TIMYMHKU Komapa, UHPy3opus-
Tyhenbka.



MMABA I11l. ObWLWVNE SAKOHOMEPHOCTW
BVMNOC®EPHOIO YPOBHA XWU3HW

N3yuns matepuan Il rnasbl, Bbl cymeeTte

> OXapaKTepu3oBaTb OMOCHepY Kak OCOObIi CTPYKTYPHbIA YpPOBEHb OpraHu-
3aUnn XKNU3HUK;
06BACHUTL CBOWCTBa GUOCHEPLI KaK 3KOCUCTEMbI;

> CpaBHMBATb 3Tarbl pasBUTUA BUOCHepbl B UCTOPUM 3eMu;

> OnucbIBaTb MPOUCXOXAEHNE >XUBOIO BELLECTBA M €ro poSib B CyLLECTBOBa-
HUN Grocdepsl;

I 0OBACHWUTL PO/b YesioBeKa Kak (hakTopa pasBuTua Guochepsl.

> pacKpbITb 3HaYeHVe KPyroBopoTa BELLECTB B 6Guochepe;

> 00BACHUTL MPUYMHBI YCTOMYMBOCTM W HEYCTOMYMBOCTU [N0OAILHOM 3KO-
cucTeMbl «buochepa.

§ 24. OCOBEHHOCTWN BUWOC®EPHOIO YPOBHA.
YYEHWME O BUOCO®EPE

maTepun. Has3oBMTe KOMMNOHEHTHLI 6Guocepbl, obecneynBatome ee

O BCNOMHMTE OCHOBHble CTPYKTYPHbIE YPOBHM OpraHusauuy >KWBOIA
LLeIOCTHOCTb Kak 6uocUCTEMbI.

MoHsaTre 6uoctepbl. BuochepHbli ypoBEHb COCTaBNASET COBOKYMHOCTb
BCEX XXMBbIX OpPraHW3MOB Ha Halleii nnaHeTe W 06LWei NPUPOAHON cpefbl WX
06uTaHusA. BO3HWKHOBEHME 1 pa3BUTKE XU3HU Ha 3emnie NpuBeno K obpasosa-
HUO 6uocgepbl (0T rpey. bios - XM3Hb U sphaire - wap) - 060/104KK 3eMSIN,
COCTaB W CTPYKTypa KOTOPOW onpejenieHbl AeaTeNbHOCTbO opraHusmos. C
3KOMOTMYECKON TOYKM 3peHus 6uocthepa npefcTaBaseT coboi rnobanbHyHo
JKOCMCTEMY, KOTOpas OObefuHSeT BCe IKOCUCTEMbl Halleld MnaHeTbl U B
KOTOPOW MOCTOSAAHHO MPOUCXOAWUT KPYrOoBOPOT BeELLECTB W Mepefava 3Hepruu.

MepBoe npeAcTaB/ieHNne O OUochepe Kak «06/M1acTM  XKM3HU»  CBA3a-
HO ¢ WMeHem JK.b. Jlamapka. Bnepsble TepMmuH 6uoctepa OblLT npegno-
XeH B 1875 r. aBCTpWIACKUM reonoroMm 3dpnyapaom 3toccoM. C nmeHem B.A.
BepHazicKkoro cBs3aHO U co3gaHue ydeHusa o 6uochepe (pmc.36). CornacHo
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3TOMY Yy4yeHUt0 Buocgepa BKIOYAaeT COBOKYMHOCTb BCEX
XWBbIX TeNn MpUpoAbl U UX OCTATKOB, a TakKXe 4acTu
aTMocgepbl, ruapocgepbl U NUTOCHEPbI, HaceNeHHble
opraHvM3MaMu WM Hecylime crnefbl WX XU3HeLeATellb-
HOCTU. Ero uccnefoBaHUs NPUBENU K OCO3HaHWIO PO
XXU3HU W XWMBOFO BeLLecTBa B reos0rMyeckux mnpouec-
cax. O6nmk 3emnun, ee aTmocepa, 0Cafo4Hble MOPOAbI,

naHawaMTel - BCe 3TO pe3ynbTaT >XU3HefeATe/lbHoe™

Puc.36. XUBbIX opraHuamoB. B.W/. BepHagckuin nog4vepkunsan,

Bnagumup 4yTo 6uocepa ABNAETCA pPe3y/bTaTOM [e0N0rMyYeckoro u
BaHOBMY OMONOrMYecKoro pasBuUTUA U B3aMMOAEWCTBUA KOCHOFO
BepHagckuii 1 6uoreHHoro BeulectBa. C 0OfHOM CTOPOHbI, 3TO cpefa

XW3HWU, a C OPYrou - pe3ynbTaT XU3HeLeATeNbHOCTHU.

Bnagumunp MNeaHoBuy BepHaackuii (1863-1945) - poccuiickuii ecTecTBo-
UCnbiTaTeNlb, OCHOBOMOMIOXHUK reoXvMmnm 1 Guoreoxmmuu, cospgatesb
yyeHns o buocgepe n Hoocdepe.

CocTosiHMe nnaHeTbl 3emMNs B 3HAUYMTENbLHOW Mepe onpegensieTcs >KU3He-
[eATeNlbHOCTbI0 06UTalLWMX Ha MNaHeTe XWUBbIX OpraHusMoB. KpyrosopoT
BELECTB W 3HEPrMu, OCYLLEeCTBASAEMbIi C WX Yy4yacTUeM SABAAETCA BeayLLUM
(paKTOpOM, CTabUNU3UPYIOLLMM COCTOAHWe nnaHeTbl. Ocobyt ponb B CTa-
HOBNMEHUM Guochepbl BepHaackuii OTBOAWMA YEOBEKY.

OcobeHHOCTN 6uocthepHOro ypoBHSA. KaxAblli ypOBeHb OpraHusauuu
XU3HW XapaKTepu3yeTcsd 0C06bIMW CBOMCTBaAMMU, 3aKOHamu, 0coboi cTene-
HbIO C/IOXHOCTU. B 3TOM OTHOLUEHMM OGUOCHEPHbIA CTPYKTYPHbIA YPOBEHb
XUBOWA MaTepun SBNSETCA CaMbiM BbICOKUM W CNOXHbIM, B HEro BXOAAT
BCe Hmxenexawime YypoBHW. OCHOBHbIMW CTPYKTYPHbIMW KOMMOHEHTaMU
6uoctepbl BbICTYNaOT 6GMOreoLeHo3bI.

OCHOBHbIMUK MpoLeccamMmy JaHHOTO YPOBHA SBASKOTCA aKTUBHOE B3aMMO-
[eNCcTBME XMBOFO W HEXMBOrO BellecTBa MNiaHeTbl, 6UOMOrMYECKUIA Kpyro-
BOPOT BELLECTB WM MNOTOK 3HEpPruu.

OpraHusayusa 6uocgepbl NposBAseTcAs B YCTOMYMBOCTU, KOTOpas [OCTU-
raetcs ynopsfo4eHHOCTbIO MPOLLEeCcCOB, 0BYCNOB/IEHHbIX B3aVMHbIM B/NAHU-
eM >KMBON W HEeXMBOW NpPUPOAbl M B MHOroo6pasvu B3aMMOCBSI3eil pasnunu-
HbIX OPraHW3mMoB, AUHaMWYECKOM paBHOBECUM KPYroBOpOTa BeLLecTB.

naBHas ponb 6uocdepbl 3aki4vaeTcs B 06ecrevyeHUn MHOroobpasus
(bOpM XM3HM Ha 3emsie U ero COXpPaHeHUW B TeYEHUEe [/INTESIbHOr0 BPeMEHW.
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CoxpaHeHMe MHoOroobpasnss (opm >XMBbIX OpPraHnM3MoB W obecrneyvyeHue
AVHAMUWYEeCKOW YCTOMYMBOCTM OUOChepbl - OCHOBHas cTpaTterns 6uocdep-
HOro ypoBHA. Ha 6uoc(hepHOM YpOBHe MNPOTEKAT BaXHble r106aibHbIe
npoueccbl, obecneymsarlime BO3MOXHOCTb A/IUTENBHOrO CyLLECTBOBAHUS
Xn3HM Ha 3emne. nobanbHbIMKM npoueccaMmn 6uMocHepHOro ypoBHs, obe-
CneynBalOLLMMN  OUHAMUYECKYH YCTOWYMBOCTL 6GUOCHepbl, BO3MOXXHOCTb
CYLeCTBOBAHNA B HEM >KWU3HWU SABNSIOTCA: HemnpepbiBHOE MNOCTYM/EHMe COof-
HEYHON 3Hepruu, obpasoBaHMe CBOOOAHOIO KMCNOpOLa pacTUTeNlbHbIM MO-
KPOBOM nNaHeTbl, COXpaHeHMWe O030HOBOr0 CNOfA, NOAAepXKaHue MOCTOAHCTBA
KOHLLeHTpauumn yrnekucnoro rasa B atmocepe, obecneyeHue >XMBOro Hace-
NEHUS HYXHbIMWU XUMUYECKUMWU BeLiecTBaMM U Heo6X04MMbIMK apeanamu,
Hanmume YCNOBWI fAanbHelero pasBuMTMA OMONOrMYecKOro pasHoobpasus
BUAOB W 3KOCUCTEM.

[nsa nonHOTblI NpeAcTaB/ieHUss O CTPOeHUM 6uockepbl, Kak CaMoro Bbl-
COKOr0 HajopraHM3MeHHOro YPOBHSA >KMBOW MaTepuu, Heo6XOAMMO 3HaHue
CBOMCTB €€ KOMMOHEHTOB (6MOreoueHo30B) WM crneynPukn unx B3aUMOAEN-
CTBMSA C OKpYyXawlein cpefoil. HyXXHO 3HaTb CBOWCTBa MOMyNAuUWiA BUAOB,
BXOAAWMX B 3TU OMOreoLeHO3bI.

CoBpemeHHass 6uonorns Ha 6GUOCHepHOM YpOBHe pellaeT rnobasnbHble
npobnembl, Hanpumep onpefefieHNe WMHTEHCUBHOCTUM 06pa3oBaHMA CBOOOA-
HOro Kucnopofa pacTUTeslbHbIM MOKPOBOM 3eMAn WU WU3MEHEHWS  KOH-
LeHTpaunmn Yrnekucnoro rasa B aTMociepe, CBA3aHHble C [eATENbHOCTbIO
4enoBeka.

KntoueBble cnoBa: 6uoctepHblil ypoBeHb, 6uoctepa, yueHme o 6uocdepe.

a& A Bonpocbl 1 3agaHuA.

N W 1 Uto Takoe 6uoctepa?
2. C UMeHaMM KakKMX Y4YeHbIX CBA3aHO pa3BuTMe MpefcTaBieHwii o 6uoctepe?
Kakoli BKfiag OHM BHecnnM B yyeHue 0 6uoctepe?
3. Ob6bAcHMTe 6uoctepy Kak BMOCUCTEMY, KaK OCOObIA CTPYKTYPHbIA YypOBEHb
opraHm3aunm Xu3HK.
4. O6bsicHUTe cBoWcTBa 6GMocdepbl Kak 3KOCUCTEMBI.

3afaHus Ans caMoCTOATeNbHON paboThbl.
OTo6pasute B Tabnuue cOCTaBAAOLIME YPOBHeW OpraHu3auun >XWU3HU, UX
3MEMEHTbl 1 OCHOBHble MPOLLECChI.

YpoBHM 6UOCUCTEM KOMMOHEeHTBI OCHOBHble npoLecchl
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8 25. TPAHNUbI BNOC®EPHI

BcnomHuTe 13 Kypca reorpacum reonormnyeckue 06onoukn 3emnn. faii-
Te XapakTepucTUuKM reoctepam 3em/n.

MpaHuLbl 6uochepbl. Brochepa MMeET rpaHULbl, KOTOpble OMpeaenstoTcs
YCNOBUAMW CYLLECTBOBAHUA XWU3HW. YCNOBUAMU CYLLECTBOBAHUA YXU3HU ABNA-
tOTCA: 61aronpuUATHBIA TeMnepaTypHbIA PeXunM, KONNYECTBO BOAbl, KWUCM0pPOAa,
YINEKNUCNIOro rasa u Apyrux MUHepasibHbIX BeLLEeCTB, HEOOXOAMMOEe ANA XKU3-
HefeaTeNbHOCTU. TN YCNOBUSA peasiu3yroTcs B MeCTax COMPUKOCHOBEHUSA Tpex
060/104eK NfaHeTbl - aTmocepbl, nuToctepbl U rugpochepsl. XXuBble opra-
HWU3Mbl HEPaBHOMEPHO PacnpocTpaHeHbl B TE0NOTMYECKUX 0060/104KaxX 3emMAu.
Moatomy 6uocgepa ceiivac BKIHOYAET BEPXHIOK 4acTb NUTOCKEPbI, BCH K-
Apocepy M HMXKHIOK 4acTb atmochepbl (puc.37).

ATMoctepa - 3TO BO3fyllHas, raszoobpasHas o06o0s04ka 3emnn (1ab.4).
OHa He BCA 3acefleHa >KWU3HbIO, €e pacnpocTpaHeHWto npensaTcTByeT
ynbTpauonetoBas paguauus. [paHuua 6uocdepbl B aTMoctepe HaxoguT-
CA Ha BbICOTEe MpPUMMepHO 25-27 KM, rage pacrosiaraetcs 030HOBbIA CJOWA,
nornowarmwmin okono 99% ynbTpadMoNeToBbIX Ny4eln.

Tabnmua 4
Ma3oBbIli cocTaB aTmocdepbl
a3 Copep>kaHue, %
AL 78°»
Kucnopopg 21%
ApProH u apyrue ravbi meHee 1%
Yrnekucnblii ras okono 0,04%

BogasHble napbl, cofepXalliuecs B aTmoctepe B 6GOMbLIOM KOMUYECTBe,
BMeCTe C YrNeKUCNbIM rasoM, MeTaHOM, OKCMAaMK as3oTa y4yacTBYKT B Har-
PeBaHUM HUXHEro cnos aTMocdepbl, (GopMUpys MapHUKOBbIA 3ddekT. CyTb
MapHWKOBOro 3(deKTa COCTOMT B CMNOCOGHOCTM aTMoChepbl MponyckaTb K
MOBEPXHOCTM 3eM/IN COMHEYHblE flyun W C MOMOLLbIO MApHMKOBLIX Fa3oB
nornowaTe OTPaXeHHOe OT Hec TensjoBoe M3nydeHue. B 6uochepy BxoasT
NMWb CaMble HWKHME CNon atMmocdepbl. XXM3Hb CyLLeCTBYeT B HENOCpPej-
CTBEHHOI CBSI3W C nuToctepolt n ruapochepoit. KpynHbie ApeBecHble pac-
TEHWUs| AOCTUralT HECKONbKMUX [eCATKOB METPOB B BbICOTY. Ha COTHM MeTpoB
NOAHUMAIOTCA NleTalolMe XMBOTHbIE - HACeKOMble, MTULbI, NETYUYNEe MbILN.
HekoTopble BWAbl XWLHbIX MNTUL MOAHMMAIOTCA Ha 2-3 KM Haj MOBEpPXHO-
CTblO 3eM/M, BbiCMAaTpMBasi CBOK [06bluy. HaKoHeL, BOCXOAALMMW BO3AYyLL-
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Pnc.37. paHuLbl 6uocdepsl.

HbIMM MOTOKamMu NAacCMBHO 3aHOCATCA Ha [eCATKA KWIOMETPOB BBepX Oak-
Tepuu, Ccropbl pacTeHWin, rpuboB. OAHAKO BCe MNepeyvnCrieHHble neTatoLme
OpraHu3Mbl NNLIb BPEMEHHO HaxoAATCA B aTtmocdepe.

PacnpocTpaHeHue >XW3HM B aTtMoc(epe OrpaHWYMBaeTCHd B OCHOBHOM
ee HMXHMM cnoem - Tponocgepoi. BbicoTa Tponocgepbl konebnerca ot
8-10 kM Ha nontocax Ao 18-20 KM Ha 3KBartope.

B Tponocdepe cogepxutca go 80% Bceil maccbl aTMOCGepbl M MOYTU
BeCb BOAAHON nap. TemnepaTypa BO34yXxa B Tpornocgepe C BbICOTOW MOHU-
Xaetca Ha 0,6°C uyepe3 kaxable 100 M 1 y BepxHeil ee rpaHuubl COCTaB-
naet -45--55°C\ 3pecb HabnwofarTCA TyMaHbl, AO0XAMW, CHeronagbl, rposbl,
Oypn v gpyrue norogHble ssneHns. ®OTOCUHTE3UPYIOLLME pacTeHUA He pac-
TYT B ropax Bbllle 6 KM W3-3a HWU3KOIO COLEPXaHWS YINeKUCcnoro rasa u
OTCYTCTBUS BOAbI.

Bbiwe Tponocdepbl pacnosioxeHa cTpatocepa, KoTopas NpOCTMpaeTcs
A0 BbICOTbl 50-55 Km. T110OTHOCTL BO3AgyXa W faBneHuWe B cTpaTocgepe
HesHauMTenbHa. B cTpatocepe pacnonaraeTcsd O030HOBbIA CNOW, KOTOPbIiA
3awnwaet 3emMnl0 OT YNbTPadUOIETOBOrO U3NyUYeHUs.

BepxHeil rpaHuuein 6uochepbl NPUHATO CUUTaTb O30HOBLIW C/ON, pac-
nonarawwninca Hag nosepxHocTbto 3eman. KoHueHTpaums o030Ha ((X),
KOTOpbIiA 06pasyeTcsd M3 Kucnopofa Mof AeiCTBMEM COJSIHEYHON paguauuu,
Ha BblcoTe 20 22 KM MakcumasnbHa. MoneKkynbl 030Ha (POPMUPYIOT BOKPYT
nnaHeTbl 3alWMTHbIA 3KpaH, NPeAOXpPaHsAloWMin BCe >XMBOe Ha 3emje OT
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rybuTeNbHOro [encTBMA YNbTpaguoneToBoro umydeHus ConHua. Bbiwe
030HOBOrO C/1I051 CYLLECTBOBAHME XWU3HU HEBO3MOXHO.

Cnepytowimne 3a ctpatocgepoit cnom - Mmesochepa (40 BbicOTbl 80 KMm),
Tepmocdepa - noHoctepa (ot 80 go 800 Km) u ak3ochepa(Bbiwe 800 Km) -
XapaKTepU3yrTCA 4Upe3BblYalHO HWU3KUM COLEpPXaHMEM T[a30B W pasHbIMU
TemnepatypamMmn - B Me3oc(epe camble HU3KMe - A0 -90°C, B Tepmocepe
BbiCOKMe - oT +1000 go +2000°C.

Mmpgpoctpepa - BogHas 060n04ka 3eMnu, BKKOYalOLWas BCe BOAHble 3a-
nacbl MiaHeTbl, KoTopas 3aHumMaeT 6onee 70% 3eMHOM MOBEPXHOCTMU.

O6bem MupoBOro okeaHa cocTaBnsfeT 0Kono 96,4% Bcex Bog Ha 3emne,
6onee 3% - npecHble Haf3eMHble U MOA3eMHble BOLOEMbI, B TOM uyucne 2/3
NMPEecHOM BOAbl HAaxOAUTCA B /IEAHUKOBLIX MOKPOBaxX APKTUKW, AHTapPKTUKK
N FOPHbIX BEPLUMH HA pasHbIX KOHTUHEHTax.

Fvgpocthepa MOMHOCTbIO 3acefeHa >XM3Hbi. [paHuuy 6uochepbl B
rmgpocgepe BepHagCcKuii NPOBOAMA HUXE OKeaHW4YeCcKoro AHa, moTomy 4To
OHO - 3TO MNPOAYKT >XU3HeLeATeNIbHOCTU XXMBbIX OpraHusMoB. bnarogaps
KOMMNEKCaM XMWUBbIX OpPraHnM3MOoB: MNAHKTOHAaM, HeKTOHaM, W 6eHTocam,
XW3Hb B rugpociepe pacrnpocTpaHeHa MO BCEN ee TOAWe, focTuras rhny-
ouH 6onee 10 kM. MakcumanbHas rnybuHa B MuMpOBOM OKeaHe - 11 KM
(MapunaHckas BnaguMHa TWXOro okeaHa).

PacTeHMsa u cBA3aHHble C HWMMW PAaCTUTENbHOAAHbIE >XUBOTHbIE KOHLEeH-
TPUPYIOTCA B BEPXHMX C/OSAX OKeaHa Ha rnybuHax o 300 M. 3TO CBA3aHO C
TEM, UYTO NUMUTUPYIOLLNM (PAKTOPOM PaCrpOCTPaHEHUA >XU3HU B rugpocde-
pe 4N aBTOTPO(MHbLIX OPraHW3MOB SABNAETCA HELOCTATOYHOE AN1A (POTOCKMHTe-
3a KO/MMYeCTBO CBETA, CMOCOOHOr0 MPOHUKaTb B BOAHYK Cpedy.

B BofHOW cpefe Habnwogaetca npeobnafaHve BULOB XXMBOTHOFO Hacene-
HWUS Haf pacTUTe/IbHbIM. PacTeHWs HaxofAaTcs NWWb B TOW 4acTM BOLOEMOB,
KyJa NpOHWKAaeT CBeT.

Ponb rugpocepsbl ans 6uochepbl Bennka: SBNSETCA OCHOBHbIM WUCTOYHU-
KOM 06ecrneyeHuns XW3HU Ha 3emne; yyacTByeT B MOAAep>KaHuW 6naronpuat-
HbIX K/IMMaTUYeCKUX YCNOBWUIM Ha nnaHeTe; obecneynBaeT KpPyroBOpoT BOApbI.

NvuToctepa - 3t0 TBepgas o6onoyka 3emnn. OHa He MOMHOCTbIO
3acefieHa O>KMBbIMWM  opraHu3amamu. [logaBnswollee  KONMYECTBO  BUAOB
COCpPefOTOYEHO B BepxHeM Cnoe, MWMelLWeM TOMNUWMHY B HECKOJIbKO
[eCATKOB CaHTUMETPOB. HekoTopble BUAbl MPOHUKAKT B TrNyOMHY Ha
HECKONIbKO  METPOB MM [eCATKOB  MeTpoB  (potoline >KMBOTHbIE
KpOTbl, u4epBu; 06akTepuu; KOPHU pacTeHuid). Hawubonbwas rnybuHa, Ha
KOTOPOW 6blM 06HApYXXeHbl HEKOTOpPble BUAbI GaKTepuid, cocTaBnseT 3-4 Km
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(B noA3eMHbIX Bofax U He()TEHOCHbIX rOpuU3oHTax). PacnpocTpaHeHne XU3HK
B Heil OrpaHWYeHHO W Pe3KO YMeHblUaeTcsi € ry6uHol. PacnpocTpaHeHuto
XU3HW B rNybb nuTocdepbl NPenAaTCTBYHOT pas3finyHble (akTopbl. Jlumu-
TUPYOLWMUMN (haKTopamun pacnpocTpaHeHUs >XW3HW B NUTOCHepe SABNAIOT-
CA OTCYTCTBME CBeTa, MNJOTHOCTb CpeAbl, BbiCOKasa Temnepatypa. B cpea-
HeM TemnepaTypHbIl NpupocT cocTtaBnseT okono 3°C Ha kaxgable 100 .
Temnepatypa nNOCTeNeHHO BO3pacTaeT € TrNYy6GUHON W NpU  JOCTVKEHUK
100°C BbI3blBaeT Mepexod BOAbl W3 XXMAKOrO COCTOSAHMA B ra3oobpasHoe.
VIMEHHO MO3TOMY HVDKHEW rpaHuLeid pacnpocTpaHeHUs XWU3HU B nuTochepe
CUMTAKOT TPEXKUIOMETPOBYI rNyOuHy, rae TemnepaTypa AoCTUraeT OKOJO
+100°C. 970 M ecTb rpaHuya 6uochepbl B nutocdepe. MOBEPXHOCTHbIN
CMoi nuTockepbl nNpeAcTaBneH NoYBoi. ofgaBnswollas 4acTb XKMBbIX Opra-
HNU3MOB NNTOC(epbl 06MTAET HEMOCPeLCTBEHHO B MOYBE.

Takum 06pa3om, OCHOBHasf 4acCTb BWAOB >XXMBbIX OpPraHWM3MOB COCPeLOTO-
YyeHa Ha rpaHuuax atMmocdepbl M fMTOCHEPbI, atMocdepbl U rugpocdepsl,
06pa3ys OTHOCUTENbHO «TOHKYI M/IEHKY >XW3HW» Ha MOBEPXHOCTW Hallei
nyaHeThbl.

-yf' KnoueBble cnoBa: rpaHuubl 6uochepbl, atmocgepa, nutoctepa u rugpocde-
pa, NapHMKOBbIE ra3bl, Tpomocgepa, cTpaTocdepa, 030HOBLIA C/oK, Me3ochepa
Tepmocepa, MoHochepa, k3ochepa.

Bonpocbl n 3afaHus.

]. KakoBbl rpaHulbl pacnpoCTPaHeHWs >XMBbIX OPraHW3MOB B aTMochepe,
rmgpocdepe un nutoctepe?

2. HasoBuTe (haKTopbl, KOTOpPble BAMAKOT Ha PacnpoCTpaHeHWe XWBOTO BeLLecT-
Ba B re0fOrMYecknx obonoykax 3emnu.

3. I'oe HabnogaeTca HaMbonbllas KOHUEHTpaUmMs XMBOro BellecTBa? O6bsACHMTE
npuunHy. Kakoe 3HayeHue 370 MMeeT Ans 6uocdepbl?

4. O6bACHMTE, uyemM 0OycnoBfAeHa HepaBHOMEPHOCTb PacnpefeneHnst >UBbIX
opraHu3mMoB B 6uocdepe.

BbICKa>K1UTeE CBOE MHEHME.

CoCTaBbTe CXEMY pacnpefeneHns XWBbIX OPraHM3MoOB B GuocCtepe C yKasaHu-
eM rpaHuL, U IUMUTUPYHOLWUX (HaKTOpPOB.

3aflaHna AgNa caMocToATeNbHON paboTbl. 3anonHuTe Tabauuy
Meocthepbl 3emnn XapaKTepuctuka KOMMOoHEeHTHI Ponb B 6Moctepsl
NuTocgepa
Mmapocgepa
ATmocepa

137



§ 26. KOMIMNOHEHTblI BUOC®EPDI

BcnomMH/TE 3aKOHOMEPHOCTbH PAacnpPOCTPaHEHUU >KUBbLIX OpPraHnU3MoB
B reofornyeckmx obonoykax 3emnm. M3 Kakux KOMMOHEHTOB COCTOAT
3KOCUCTEMbI ?

Knaccugpukauns BellecTB, BXOAAWMX B cocTaB buochepbl. brochepa
npeacTaBnseT CO60M TUraHTCKYyK0 6GMONOTMYECKYD CUCTEMY, BK/HOYAKOLLYHO
OrpoMHOe pa3Hoobpasme COCTaBNAKOLWMX KOMMNOHEHTOB, OXapakKTepu3oBaTb
KOTOpble MO OTAeNbHOCTW KpaiHe TpyAHo. BepHagckuin npegnoxun (Bce,
4YTO BXOAMT B cocTaB 6uocdepbl, 06LEAWHUTL B TPYnnbl B 3aBUCUMMOCTU
OT XapakTepa npoucxoxgeHuns Bewiectsa). OH BbIfeNUT CEMb pPa3HbIX, HO
B3aMMOCBS3aHHbIX TPYMnn BELLeCTB.

>Ku1Boe BewlecTBO. OTOT TepMUH BBefeH B nuTepatypy B.W. BepHaackum.
XKuBoe BewecTtso - 3TO COBOKYMHOCTb  BCEX >KMBbIX OpPraHn3MoB
HacensloWwmMx 6uochepy: NPOAYLEHTOB, KOHCYMEHTOB W pefyLeHToB. «Ha
3eMHO/ MOBEPXHOCTU HET XMUMWUYECKOW Cu/bl, 60/1€e NOCTOAHHO [AEelCTBYHO-
Wwel, a NOTOMy ¥ 60fiee MOTYLLECTBEHHOW MO CBOMM KOHEYHbIM MOC/NeACTBU-
SIM, YeM >KMBble OpraHu3mbl, B3sTble B LefoOM», - nucan B.A. BepHagckuin o
XWBOM BellecTBe 6uocdepbl. [19 XMBOro BellecTBa XapaKTepHbl POCT, pas-
MHOXeHWe, aKTWBHOe MNepeMeLlleHne, pacnpocTpaHeHWe Ha nnaHete, 6opbb6a
3a NULLYy W1 TeppuToputo, pasHoobpasve opm, pa3MepoB U XUMWYECKOro COC-
TaBa, 3sonwouuda. o yTBepxgeHuto B.W. BepHafckoro, »u3Hb 3apojunacb
Ha 3emMne HEKOTOpOe Bpems CMyCTA MOC/e ee MOABMEHWA WU ABWIaCb OLHUM
M3 OCHOBHbIX (haKTOPOB, M3MEHMBLUMX O6MMK Hawei nnaHeTbl (puc.38).

KocHoe BelecTBO - 3TO COBOKYMHOCTb BELLECTB, B 06pa3oBaHUM KOTO-
PbIX XXWBble OpPraHM3Mbl He y4acTBOBanu, 3TO BeLLeCTBO 06pa3oBanochb [0
NnosBNEHNA XWU3HM Ha 3emne. KOCHOe BelLlecTBO NpeAcTaB/fieHO MUHepana-
My (anmas, U3yMpya, KBapl) W ropHbiMyW nopogamu (rpaHut, mpamop). Wx
obpa3oBaHWe CBA3aHbl C BbIBETPUBAHMEM [OPHbIX MOPOA, UX MEXaHUYeCcKUM
paspyLlleHMeM W1 M3BEPXKEHUAMU BYNKaHOB (puc.39).

BuoreHHoe BelLeCTBO - 3TO COBOKYMHOCTb BeLLeCcTB, KOTOpble 06pa3o-
BaHbl M3 OCTaTKOB OTMepLUIMX OPraHu3MOB WM ABAAIOTCA MNPOAYKTaMU UX
XU3HEAEeATeNIbHOCTN: KaMeHHbI Yronb, HeMTb, WM3BECTHAK, Top W Apyrue
nonesHble nckonaemble (puc.40).

BuokocHoe BewecTBO - 06pa3oBaHO OfHOBPEMEHHO OpraHU3Mamu
U abuoreHHoIMW npoueccamu. [laHHOe BELECTBO ABNAETCA pPe3y/nbTaTtoM
HenpepbIBHOr0 B3aMMOLENCTBMSA XXMBOIrO BELLECTBA C KOCHbIM: MOYBa, PYHT
BogoemoB (puc.41).
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JKn1BOTHbIE MwukpoopraHusmsl Mpanop J Fpanur
"pu6bI
Pwnc.38. )XnBoe BeLlecTso. Pnc.39. KocHoe BeLlecTBo.
Yronb noysa
M3BecTHAK
Punc.40. buoreHHoe BeLLecTBO. Puc.41. bnokocHoe BeLLeCcTBO.

PagMoaKTWBHOE BELIECTBO - 3TO PajMOaKTUBHble PyAbl W KOHEUHble
NPOAYKThbl WX pacnaja.

PaccesitHHble aTOMbl — 3TO OTAE/bHbIE aTOMbl 3/1IEMEHTOB, KOTOpble
BCTPEYalTCs B NPUPOAE B PacCESHHOM COCTOSHUM.

KocMmuyeckoe (KOCMOreHHOE) BeLLeCTBO - 3TO COBOKYMHOCTb BELLECTB,

nonagarowmx B 6uochepy M3 KOCMOCA M MMEKOLWUX KOCMUYECKOEe MNpouc-
XOX[eHNe: MeTeopuTbl, KOCMUYECKas Mbifb.

139



CerogHs bBuocthepy onpefenstoT Kak APEBHIOK, WUCKAUUTENbHO CAOX-
HYI0, MHOTFOKOMMOHEHTHYI, OTKPbITYID CaMOperynupyroLWycs Ccuctemy
)XMBOr0 BELLECTBAa W HEXWBOW MaTepun, KOTOpas HakanavMBaeT W Mepepac-
npegensieT OrpoMHble Pecypcbl 3HEPrMyM U onpepenser coctaB M AUHAMUKY
3eMHOW MOBEPXHOCTU aTmocgepbl U rugpochepsl.

KntoueBble croBa: 6V|00q)epa, BELLLEeCTBO: XWBOe, GMOreHHoe, KOCHoe, 6MoKoc-
/ HOe, pagnoaKTMBHOE, KOCMOreHHoe; pacCesdaHHble aTOMbl 3/IEMEHTOB.

Bonpocbl 1 3agaHus.

1 W3 Kakmx KOMMOHEHTOB COCTOMT 6Guocepa?

2. OxapaKTepusyiTe TWMbl BeLLeCTBa, BXOAALEro B cocTaB buocdepsl.

3. Kakum obpasom B 6uoctepe BO3HWKAET OMOreHHOEe BELLECTBO?

4. HasoBuTe 06nactv pacnpoOCTpPaHEHWs >KMBOFO BeLLEeCTBA B Fe0NOrMYECKUX
ob6onoykax 3emnu.

5. I'pe Habnofaetcs Hambonblias KOHUEHTpauus Xusoro seuwiectBa? OObACHM-

Te nouyemy. Kakoe 3HauyeHuWe 3To MmeeT Ans 6uochepbl?
@ BbICKa>KNTe CBOe MHEHMe.

Kak KOMMOHEHTbI 6GMochepbl B3aMMOCBS3aHbl MeXAY COGO?

§ 27. CBOVICTBA VN ®YHKLNN
XNNBOI'oc BEWECTBA B BUOC®PEPE

BCcnomHMTE 0COBEHHOCTU >KUBbIX OpraHm3mos.

>KnBoe BewWecTBO - BCA COBOKYMHOCTb Te/n XXWBbIX OpraHW3sMoB B
6voctepe, BHE 3aBUCMMOCTM OT MX CUCTeMATUYecKOW npuHagnexHoctn. B
yuyeHun B.M. BepHaACKOro MNOHATUE <« KWUBOE BELLECTBO» W PONb >KUBOrO
BelllecTBa 3aHWMAaEeT rnaBHOe MeCTO.

CBoicTBa XXMBOro BellecTBa. XXMBOe BeLWECTBO B OT/IMYME OT KOCHOIO
BelecTBa, UMeeT psf CBOWCTB:

l. XKvnBoe BellecTBO noABvXHO. OHO obecneymBaeT MNepeHOC BeLlecTBa
NPOTWUB CWUN HEXMBOW npupobl. bnarogaps ABMXXEHUIO >XXUBOE BELLECTBO 3a-
nosHAeT co60i Bce AOCTYMHble ANA XW3HWM cpefbl. [Mepemeliasicb, XuUBoe
BELLEeCTBO NEPEHOCUT OpraHnyYeckue BelllecTBa WM HaKOMN/IEeHHYO B cebe con-
HEYHYIO 3Hepruio c coboi. BepHafckuii Bblgensan fse (HOpMbl [BUXKEHUA
XXVBOro BeLLecTBa.

a) aKTUBHOE [BWXEHWe >XMBOro BellecTBa 6uocgepbl - CaMOCTOATESb-
HOe nepefBUXEHMEe OpraHU3MoB, Tpebytollee 3aTpaT 3Hepruu: pbiba MOXKeT
NAblTb MPOTMB TEYEHWA, NTULLI NETAKT, MPeofosieBas CUNY TAXECTU WU T.[4.
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0) MaccuUBHOE [BUXEHWE >XXMBOrO BellecTBa Ouochepbl - [ABUXKEHWe, He
Tpebytowiee 3aTpat 3HEPrum - noL [LenNcTBUEM eCTeCTBEHHbIX MPUPOLHbIX
CUN TAXeCTWU, rpasutaymm u T.4.

2. B >XuBbIX opraHusmax XuUMMUYecKue peakuuMn MNPOTEKAOT HAMHOro
ObiCTpee, YeM B HEXWBOM BellecTBe. bofblias CKOpPOCTb AocTUraetca 3a
CYeT yuyacTMa B peakuuax (epMeHTOB. XUMUYECKMe peakuun B XUBbIX
opraHmM3max ynopsLoYeHbl.

3. XapakTepHOn 0COGEHHOCTbIO >KMBOrO BellecTBa fBAAETCA CNOCO6-
HOCTb K 3BOJIOLMOHHOMY pPa3BUTUIO.

4. BbiCOKasi CTeneHb ajanTtauuu >XXMBOro BellecTBa OuMochepbl K OKpy-
XaKLWnm yCroBuaM.

5. Xumunueckme cBa3n, 06pasylolimMecs B XWBOM BeLLecTBe, 3akiwouarT
B cebe [OCTAaTOYHO MHOFO 3Hepruun. >XMBoe BeLLecTBO TpaHCHOpPMUPYET U
HaKan/qMBaeT COJIHEYHYIO 3HEPTuIo.

BbicoTa, M

22000
8000

O30HOBbI CNoW

ATMOC®EPA

O6butaTtenu no4s

NNTOCOEPA

10 TNAPOCPEPA Ob6uTtatenu newiep

MwuKpoopraHn3mbl
Fny6buHa, M m MOA3EeMHbIX BOZ

Puc.42. PacnpocTpaHeHue opraHu3sMoB B 6uocpepe.



6. )KnBoe BeLleCTBO XxapakTepusyetcs 60/bLUIMM MOPKHONOTNYECKAM 1
XUMUYECKMM pa3Hoob6pasveM. Kpome TOro, OHO MNOCTOSHHO O6HOBAAETCA C
NMOMOLLbI PasMHOXeHWs, MpesycMaTpuBaloLWero CMeHy MOKONEHUIA.

7. )KvBoe BellecTBO 6uochepbl NpeacTaBNeHO B HEM B BUAE OTAE/bHbIX
XWUBbIX OpraHnsmoB. OfHako opraHuW3mbl He 060c06neHbl Apyr OT Apyra.
Ocobu opHOro BuAa >XWBYT B nonynauuax. llonynaumy pasHbiX BUAOB
COBMeCTHO 06pasytoT 6uoueHosbl (puc.42).

dYHKLNM XUBOFO BewecTBa B 6moctepe. B. . BepHaackuii cumTan,
4YTO rNaBHYK npeobpasyoLlyto posib B 6uochepe uUrpaet XMBOE BeLLeCcTBO.
OH B CBOeli 3HaMeHWUTON KHWUre «buoctepa» BMepBble pPaccMOTpPen QYyHK-
UMM >KMBOTrO BellecTBa. B HacTosllee BpemMs C Y4Y4eTOM HOBbIX WCC/efoBa-
HWIA pas3nnyalroT cnegyrowme QyHKLUK:

SHepreTunyeckas QyHKUMA - 3TO CMNOCOOHOCTb >KMBbIX OPraHU3MoB
nornowiatb COMHEYHYIO 3HEPruto, npespawiaTb Ce B IHEPTUID XUMUYECKUX
cBA3eil ¥ nepefaBaTb MO MNULEBLIM LensM. XXMBOe BeL,eCcTBO, BbINOJHSA-
eT KOCMMYeCcKyr (YHKUMIO, CBA3bIBasg 3eMJIl0 C KOCMOCOM W OCYLLeCcTBNASA
npouecc ¢otocuHTesa. bnarogaps 31O (YHKUWW NOCTOSHHO MAET BOCMOJ-
HeHVe MOTepb JHEPTrUM B IKOCUCTEMAxX W MOAAEpXKaHMEe >XWU3HWM B buoche-
pe. 3a CYeT HAKOM/JEHHOW CONHEYHOM 3HEpPruy MNPOTEeKaKT BCE XKM3HEHHbIe
ABNneHns Ha 3emne. TlornoweHHas 3Heprus pacnpefensercs BHYTPU 3KO-
CUCTEMbI MEXAY XXWUBbIMW OpraHu3Mamu B BuAe MULM. YacTUYHO 3Heprus
paccemBaeTcs B BMAe Tensa, a YaCTMYHO HaKan/ivMBaeTca B OTMepLUeM opra-
HUYECKOM BeLLecTBe W MepPexoAuT B MCKOMaemMoe CcoCTosiHue (ropd, KameH-
HbIA yrofib, HeTb U Ap).

KoHueHTpaunoHHas gyHKuma. Tak HasblBaeTcsi u3buparte/ibHOe Hakon-
NeHne B XOfe >XU3HeLeATe/IbHOCTU OMnpefefieHHbIX BWAOB BELLECTB ANA
NMOCTPOEHUA Tena opraHuaMa. B pesynbTaTte KOHLEHTPaLMOHHOW (yHKLMK
XWUBble OPraHM3mMbl W3BNEKAKOT W HaKan/JWBalT OMOreHHble 3N1EMEHTbI OKpY-
Xatowieli cpefbl. B cocTtaBe >XMBOro BelwiecTBa npeobnafatoT aToOMbl 3ne-
MEHTOB: BOZOPOAa, Yrnepofa, asoTa, KUCopoAa, HaTpus, MarHus, KpemHus,
cepbl, xfiopa, Kanus, Kanbuua. Cpefn MeTan/ioB MO KOHLeEHTpauuu nepsoe
MeCTO 3aHMMaeT Kanbuuil. Llenble ropHble XpebTbl CMOXEHbl OCTaTKamu
YXXUBOTHbIX C WM3BECTKOBbIM CKeNneToM. KOHLeHTpaTopaMy KpeMHUA ABNAOTCA
AMaTOMOBbIE BOAOPOC/N, Pagnonapun 1 HeKoTopble ryoku; nopa - BOLOPOC/M
namuHapuu, >xenesa W MapraHua - ocobble 6akTepun. [103BOHOYHbIMU
XWBOTHbIMW Hakannveaetcs (ocgop, cocpefoTaymBasCb B UX KOCTAX.
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[ecTpykTuBHas (yHKUuA. ITa (PYHKUWA COCTOMUT B Pa3fIOKEHMU, MU-
Hepanu3auMy MepTBOr0 OPraHMYecKOoro BELLECTBA, XMMUYECKOM pas3/oXxeHun
FrOPHbIX MNOPOA, BOBJIEYEHUM 06pPa30BaBLUNXCA MUHEPANOB B OUMOTUYECKUN
KpyroBopoT, TO eCTb 06YyCNoBAMBaeT NpeBpalleHre XUBOro BeLLecTBa B KOC-
Hoe. B pesynbtate o06pasytoTca Takxe 6OMOreHHoe M OGMOKOCHOe BeLLecTBa
6uocgepsl.

Oco60 cnepgyeT cKasaTb O XUMWUYECKOM Pa3/IOXEHUU TOPHbIX MOPOA,.
Bnarogaps >XuBOMY BellecTBY OWMOTUYECKWUI KPYroBOPOT MOMOJHAETCS
MUHepanamu, BbICBOOOXAAEMbIMU U3 nUTOCHepbl. bakTepun, cuHeseneHble
BOAOPOCAN, TPMObI M NULWAAHUKM OKa3blBalOT Ha FOPHble MOpPoAbl CUJ/IbHENR-
lee XMMWUYECKOe BO3[eNCTBMe pacTBOpaMu KWCMOT, pasnaras C KX MOMOLLbIO
TeX WM WHbIX MUHepasoB, OpraHW3Mbl U30MpaTenbHO WM3BMEKAIOT W BKIOYAKOT
B GMOTUYECKUIA KPYroBOPOT BaXXHeMlne OMOreHHble 3/1IEMEHTbl - KasbLuH,
Kanuii, Hatpuin, gocop, KPemMHWIA, MUKPOINEMEHTDI.

Cpepoobpasyowas  ¢yHkumna. Tpeobpa3oBaHne  PUINKO-XUMUYECKUX
CBOMCTB cpedbl (nuTocdepbl, rmapocdepbl, aTMocdepbl) B pe3ynbTaTte Mpo-
LLeCCOB XMW3HEeAeATeNIbHOCTU B YCNOBUAX, GNaronpuATHbIX NS CYLLecTBOBa-
HUA OpraHn3MoB. 3Ta (YHKUUA ABNAeTCA COBMECTHbIM pe3ynbTaToM pac-
CMOTPEHHbIX Bbile (YHKUWUA XUBOFO BELLECTBa: 3Hepretmyeckas QyHKLus
obecneymBaeT 3Heprmein Bce 3BeHbS OMOMOrMYECKOro KpyroBopoTa; LeCTpykK-
TUBHAA W KOHLEHTPaUWOHHAA CNOCOOCTBYHOT W3BNEYEHUIO W3 MPUPOLHON
cpedbl M HaKOMMEHUID PacCeAHHbIX, HO XXU3HEHHO BaXHbIX ANS XXMBbIX Op-
raHM3MOB 3/71EMEHTOB. B pesynbTaTe cpefoobpasytolleid PyHKLMM B reorpa-
(hnyeckoin 060104YKe NPOU3OLIAN CRefyHOLIMe BaXHellwmne cobbiTUsA: Obin
npeo6pa3oBaH ras3oBblii COCTaB MepPBUYHON aTMoCKepbl, W3MEHWICS XUMU-
YecKuii cocTaB BOA MNEPBMYHOrO OKeaHa, 06Opa3oBanacb TOJia 0Caf0YHbIX
nopos B NMTOC(eEpe, Ha MOBEPXHOCTU CYLIM BO3HWK MJOAOPOAHbIA MOYBEH-
HbIA MOKPOB.

Ma30Bas (PyHKLWA >KMBOr0 BeLLECTBA NPOSABAAETCA B TOM, 4ro. MoTpeo6-
nAs U Bblaenas rasoobpasHble COeAMHEHWs, OpraHu3Mbl MNOALEPXMBAKOT
MOCTOSHCTBO ra3oBOro coctaBa armocdepbl. Tak, KUCN0poa sBNseTcs
NO60YHLIM MPOAYKTOM (POTOCMHTE3a, a YINeKUCNblA ra3 - MpoAYyKTOM
AblXaHua opraHusMoB. [1oA3eMHbI roplounii ra3 metaH o6pasyeTcs npw
Pas3fNioXXeHUM OpraHUYecKMX BeLLECTB WU CBA3aH C AeATe/IbHOCTbIO MeTaHo-
obpasytowmx 6aktepuii. azoBas (YyHKUUA ABNASETCS COBOKYMHOCTbK ABYX
OCHOBOMoONarawWmnx ¢QyHKLUA - OeCTPYKTUBHOW U cpepoobpasytoLei.

OKMCNNTEeNbHO-BOCCTaHOBUTE/bHAA (DYHKLMA XXMBOFO BelyecTBa CBA-
3aHa C OKWUC/NIeHWEM U1 BOCCTaHOB/IEHWEM B MPOLECCe >KU3HEAEeATENbHOCTU
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OpraHM3mMoB psiia XMMWYECKUX COefWHEeHMI. Tak, npu (HOTOCUHTe3e Yyrne-
KUCNbIA ra3 BOCCTaHaBAMBAETCS [0 YrneBOfJOB, a MpW AblXaHWW YrNeBO[bl
OKUCNAKTCA 00 YrNeKMCnoro rasa v Bofbl. B pe3ynbrate XW3HeAesaTeNbHO-
CTU XeMOCUHTE3NPYIOLWMX Xene306aKTepuin M3MeHseTCa CTerneHb OKUC/eHUs
aToMOB >Kefesa. [laHHas (yHKUMs ABNAAeTCA O4HMM U3 NPOSABAEHWIA cpefo-
obpasytoLeit (hyHKLMN >KMBOTO BeLLecTBa,;

TpaHcnopTHas (YHKUMA - MNepeHOC BeLW,ecTBa MPOTUB CU/bl TAXKECTU
M B TOPU3OHTA/IbHOM HanpaBneHWW. VI3BeCTHO, 4YTO MepeMelleHne MOTOKOB
Bel,ecTBa Ha Halleil njaHeTe onpeaenseTcs CWUIOW 3eMHOro TAroTeHus. He-
)KMBOE BELLECTBO caMO MO cebe MepemeLtaeTcs MO HaK/AOHHOW MNJ0CKOCTU
NCKOYNTENBHO CBEPXY BHM3. TOMbKO B 3TOM HanpaBAeHUW ABUKYTCA PEKM,
NefHWKW, NaBUHbI, OCbINU. >XMBOE BEWECTBO - eAWHCTBEHHbIN (akTop,
00ycnoBnMBaKlOLWMiA 06paTHOe MepemelleHNe BelecTBa - CHU3Y BBEPX, M3
OKeaHa - Ha KOHTUHEHTHI.

3a CcuyeT aKTMBHOIO MEpPefBVIKEHUS XXMUBble OpraHuW3Mbl MOTYyT Mepeme-
WaTb pas/iMYHble BelecTBa WM aToMbl. [lepemelieHMe WAM  MUTpauuio,
XUMUYECKUX BELLECTB >XMBbIM BeLLeCTBOM BepHaackuii Ha3Ban 6GMOreHHOM
MuUrpaymein aTOMOB WM BeLLeCTBa.

Taknum 06pa3oMm, XWNBOE BeLLECTBO SIBNAETCA Mnpeobpa3oBaTeneM Cpefbl U
YYaCTHMKOM BCEX MpOLEeccoB Guochepsl.

KnoueBble cnoBa: (YHKLUM >KMBOTO BeLLeCTBa: 3HepreTnyeckas, raso.as,
N KOHLIEHTPALMOHHAs, OKUCMTENbHO-BOCCTAHOBUTENIbHASA, TPAHCMOPTHAs, 4eCTpyK-
TUBHasA, cpegoobpasytoLias.

Bonpocbl 1 3agaHus.

1 KakoBbl CBOICTBa XXMBOr0 BelLecTBa B 6uoctepe?

2. OxapakTepu3syinTe OCHOBHble GMOCHepHble (DYHKLMM XKMBOTO BeLLecTBa.

3. B Kakux npoueccax NpOSBAAETCA 3HepreTMyeckas (PYHKLUA >KUBOrO BeLLEeCTBa?

4. O6bsCHUTE NpUMepaMy KOHLIEHTPALMOHHYIO (DYHKLMIO >XUBOIO BeLLeCTBa.

5. Kakvie npouecchl CBA3bIBAtOT LECTPYKTUBHYIO W CPefoo6pasyrolyo QYHKUMKN XK-
BOro Bellecrea?

BbiCKa>KnUTe CBOE MHEHWMe.
© 1 MOXHO N1 cpean (yHKUMA >XMBOFO BellecTBa 6Moctepbl OTAENbHO BbIAENNTb

H61OreOXMNYECKYHO AeATe/NbHOCTb YenoBeka? B yem oHa npossnsetca? Ka-
KOBO ee 3HayeHue ans 6uocdepbl?

2. Kak ©3BeCTHO, KUCNOpOf VMMeeT TEHAEHUMI0 K YMeHbLUEHUI0 PacTBOPMMOCTM
npy yBeAWYEHWW TemnepaTtypbl BOfAbl. TeM He MeHee, B TeM/blX MOBEPXHOCT-
HbIX BOogax MwupoBoro okeaHa, BOAM3WM 3KBaTopa, Habnwgaetcd CcTabunbHO
BbICOKas KOHLEHTpauus kucnopoga. Kak Bbl MOXeTe O0ObACHUTb MNPUYUHbI
3TOro SABNEHMA?
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3afaHusA 4ns camocTosTesbHOW paboThbl.
«gjr 3anonHute Tabnuuy «XKuBoe BewWECTBO GuMochepbl M ero PyHKLMM».

DYHKLUNN XXNBOTO BelllecTBa OpraHusmsl MposaBreHne GyHKLNN
OHepreTnyeckas
KoHueHTpaLoHHas
JecTpyKTnBHas
Cpepoobpasytouias
["a3oBas

OKUcnnTenbHo-
BOCCTaHOBUTENbHAA

TpaHcnopTHasa yHKLMA

§ 28. BUOMACCA BVNOC®EPDI

reorpauyecknx 30H 3emnu OT MNOMOCOB K 3KBaTopy. [OBTOpUTE Mexa-
HU3MbI Mpouecca (POTOCMHTE3a M KOCMUYECKYIO ponib (hoTocuHTe3a. Ka-
Kvie opraHusmbl SBASKOTCA (hoTOTpOodamu?

O MpumeHeHne 3HaHWii. BcnoMHUTe, M3 Kypca reorpadmu, pacnonodkeHue

Buomacca npeacTaBnseT cob0i 06LLY0 MacCy XXMBOTHbIX, PaCTEHWUIA U MUKPO-
OpraHvM3moB, MPUCYTCTBYIOWMX B 6uoctepe. MonHas 6uonornyeckas Macca
3emM/iM oueHMBaeTCcAa NpUONN3MTENbHO B 2 423 MipA TOHH. Bromacchbl XXMBOro
BewecTBa (3eN1€HbIX PACTEHWUIA, >KMBOTHbIX WM MWKPOOPraHW3MOB) Ha Cylle
MaTepuKoB M B MUPOBOM OKeaHe CYLLECTBEHHO pa3nmyaroTcs (Tabnuua 5).

Tabmmua 5

brnomacca »XMBOro BeLlecTBa MaHeThbl (B nepecyeTe Ha Cyxoe BeLLI,eCTBO)

Brnomacca XXnBoro Belectsa

OpraHusmbl MartepurkoBas yacTb MwupoBoli okeaH

mapa. T. % MApa. T. %

3eneHble pacTeHus 2400 99,2 0,2 6,3
YXUBOTHbIE N MUKPOOPTraHU3mbl 20 0,8 3,0 93,7
Bcero 2420 100 3,2 100

Kak BMAHO 13 Tabnuubl, Hanbonbllias Macca >XWBbIX OpraHU3MoB 6uoc-
(hepbl cocpefoToyeHa Ha MaTtepukax (6onee 98,7%). Bknapg OKeaHWYECKOM
yactT B 06wy 6Guomaccy Hesenuk (okono 0,13%). Ha cywe 3HauuTesb-
HO npeobnagaeT >XUBOE BeWECTBO pacTeHuii (6onee 99%), B OKeaHe -
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XUBOTHbIX (60nee 93%). B TO Xe Bpems npu CpaBHEHUWU KX ABCONMKOTHbLIX
3HayeHunn: 2400 mMApA T pacTeHUn M 3 MAPL T XXUBOTHLIX - BUAHO, 4TO
XXWBOe BeLLeCTBO Ha N/aHeTe B MOAABNAKOLWEM OONbLWWHCTBE MPeLCTaBeHo
Ha3eMHbIMWN 3e/1eHbIMU pacTeHMsAMU. Bbuomacca reTepoTpoHbLIX 0praHn3MoB
COCTaB/IAeT BCero okono 1%.

Buomacca cywin yBenMumBaeTCca OT MOMKOCOB K 3KBATOpy. BmecTe c Tem
BO3pacTaeT M KO/MMYeCTBO BWUAOB pacTeHMin. TyHApa € NUIaRHUKaMn U MXamu
(oo 500 BWAOB) CMeHSiIeTCS XBOWMHLIMW WU LUMPOKOIUCTBEHHLIMU NlecaMu,
3atem ctensmu (go 2000 BMAOB) U CyOTPONMYECKOW PacTUTENbHOCTbIO (CBbILLE
3000 BupgoB). Hambonblias 6Guomacca >XMBOrO BELLECTBA CYLUM CKOHLEHTPU-
poBaHa B Tponuyeckmx necax. OHW ABNAKOTCA Hambonee nNPOAYKTUBHbLIMU
coobLiecTBaMM MaTepuMKOBO YacTu 6uocepbl (cBbilwe 8000 BMAOB).

Pa3Hoo6pa3ne M KONMYECTBO BUAOB XXMUBOTHbIX 3aBUCAT OT pacTUTe/IbHOW
Maccbl U TOXEe YBENMYMBAlOTCA K 3kBaTopy. HawBbiCLIei MNAOTHOCTU >KU3Hb
AOCTUraeT npu pasIMyHON MpPUMCnoco6NeHHOCTU BMAOB K YCNOBUAM COBMECT-
HOro cyliectsoBaHusA. M03TOMY Hambonbliasg MAOTHOCTb XW3HU HabMogaeTcs
B 6uoreoueHosax, rge BuAbl CBA3aHbl LenaMM nuTaHuA. Lenu nuTaHus,
nepensietascb, 06pa3yoT CMOXHYK CeTb Nepefayyv XMMUYECKUX 3/1EMEHTOB U
3HeprMm OT OLHOr0 3BeHa K Apyromy. bosblioe BAvsHWE Ha 6uomaccy cyLum
OKa3sblBaeT 4YenoBeK. [of ero BO3L4eNCTBMEM COKpallatoTCA nouiagu, npous-
BoAAWMe 6uomaccy. IT0 TpeOyeT pauMoHasbHOrO0 WCMOMb30BaHUA 3eMeflb U
BOAOEMOB /1 NPOMbILUNEHHBIX W CebCKOXO03AWCTBEHHbIX HYX[,

Buomacca MwupoBoro okeaHa. MwupoBoi OKeaH 3aHUMaeT 6onee 2/3
MOBEPXHOCTU nfaHeTbl. buomacca B Hem pacnpocTpaHeHa HepaBHOMEPHO
MW npeficTaBneHa MPEMMYLLECTBEHHO B BEPXHEM 4YacTu MNNaHKTOHOM. XOTS
buomacca Ha3eMHbIX pPacTeHWiAi BO MHOro pa3 MpeBOCXOAMT 06y Maccy
OKeaHWYeCKMX >KMBbIX OPraHuW3MOB, B TO )Xe Bpems UMeHHO MupoBOI OkeaH
CuMTaeTCa camoli NPOAYKTUBHOM Cpefoli No co3gaHuio Gromacchbl. JTO CBA3a-
HO C WHTEHCMBHbIMW TeMMamMun pPasMHOXEHUS (UTOMNNAHKTOHA M 300M1aHKTO-
Ha, UX ObICTPbIM POCTOM W KOPOTKOM MPOAO/MKUTENbHOCTBIO >KU3HU.

doToCMHTE3 BOAOpOCNEl MNPOUCXOAUT rNaBHbIM 06pa3oOM B BepxXHeM
cnoe Bogbl - Ao 100 m. Ha okeaH npuxoauTtcs oKono 1/3 oTocuHTE3a,
NPOMCXOAALLEro Ha BCeil nnaHeTe. B NuTaHWM XMBOTHbIX OKeaHa Mpeu-
MYLLeCTBEHHOE 3HayeHMe WMeeT MJaHKTOH. Bopgopocnamu un npocTei-
WMMK MUTAKOTCA BEeC/IOHOrMe payku. PaykoB noefalT Ccenbiu W apyrue
pbi6bl. Cenban MAYT B MUY XULHbLIM pblbam W 4Yaiikam. WCKNYnNTENbHO
NMaHKTOHOM MUTAKTCA ycaTble KUTb.
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B okeaHe, 0CO6eHHO Ha [He ero, pacnpocTpaHeHbl 6akTepuu, npespa-
waKume opraHu4yeckme OCTaTKM B HeopraHu4yeckume BellecTBa. OTmepLune
OpraHu3Mbl MefNeHHO ocefalT Ha [LHO OKeaHa. MHoOrme u3 HUX MOKPbI-
Tbl KPEMHEBLIMW WM W3BECTKOBbLIMUM 0060/104KaMKN, a TakXe W3BECTKOBLIMU
pakoBMHamMu. Ha gHe okeaHa OHWM 00pasyloT ocafloyHble nopoabl. Tak, Ha
MecTe Mops, nokpbiBaswero 100 mAnH. net Hasag LUeHTpansHyo Asuio,
Haxo4AT B 3eMJe W3BECTHAKW, Men. B HeM MOXHO pacCcMOTpeTb MUKPO-
CKOMMYecKMe pakOBUHbI [peBHENLINX XXUBOTHbIX (KOPHEHOXKM WU Ap.).

[obblya HeTU B MOpPAX, ee MNepeBO3Ka B TaHKepax W apyrve Buipl
[eATEeNbHOCT YenioBeKa MNPUMBOAAT K 3arpsa3HeHui0 MupoBOro OkeaHa W
coKpalieHuio ero 6uomaccbl. HeobxoauMmMo CcO6MOLEHWE Mep  OXpaHbl
MOPCKUX BOfL OT 3arpA3HeHuM.

Buomacca nouBbl. [loyBa He TOMbKO cpefa, HeobxoguMmas A8 XKU3HW
pacTeHWi, HO U 6MOreoLeHO03 C PasHOOOpPa3HbIMU >XWUBbLIMU OpraHM3Mamu.
Buomacca noyBbl COCTaBASKT XXWBble OpraHuW3mbl, obuTalLWMe B MOYBE,
MMEHHO OHW WUrpalT BedyLlyl poSib B npouecce ee popmmpoBaHusa. B pas-
HbIX MOYBaxX CYLLECTBYIOT CBOeob6pa3Hble 6UOLEHO3bI. VX cOCTaBAAT Kop-
HW pacTeHWi, MUKPOOPraHW3Mbl, YEPBU, HACEKOMbIE M WX JIMYMHKU, KELLN,
KpOoTbl, CyCnMKW. Bce OoHM BedyT 60nblIyH0 NOYBOOOGpasoBaTe/lbHYHO paboTy,
co3faBas MNoAOPOAME MOYBLI, & nocfie rméenu CTAHOBATCA MCTOYHUKOM Op-
raHM4yeckoro BewecTBa Ana 6GakTepuil. Hanpumep, LOXAeBble Yepsu, Mpo-
nyckas MO4YBY 4epe3 KULIEYHWK, BbIHOCAT €e Ha MNOBEPXHOCTb, EXEerogHo
obpasys cnoit TonuwimHoi 0,5 cm, maccoin 25 T Ha 1 ra. B moOBEpPXHOCTHbIX
CNOSAX >XMBYT 3€/1eHble BOLOPOCAN W LMaHObaKTepuu, cHabxaroline nousy
KUCNOPOAOM B MpoLecce POTOCMHTE3A.

Buomacca nousbl, NOLOGHO pacTUTeNbHON OMomacce, UMeeT TEHLEHLUIO
K YBEe/IMYEeHUO OT MONCOB K 3KBaTopy. Boga oT foxiel, Tawowmx CHe-
rop oboraliaeT ee KWC/OPOLOM W pacTBOPseT MWUHepasbHble conin. YacTb
pacTBOPOB YAepXXMBaeTCA B MOYBE, 4YaCTb BLIHOCUTCA B PEKM W OKeaH.
MouBa wucnapseT MNOAHUMAKOLLYIOCA MO Kanuanspam TFpyHTOBYK Bogy. B
noyse NPOUCXOAUT U ra3o06MeH. HOUbO NpU OXN@XLEHUM U CXKATUW ras3os
B Hee MPOHWKaeT HeKOTOpPOe KOAM4YecTBO BO3fyxa. [POHMKLIWI B NoYBy C
BO34YXOM KWCOPOA MNOT/OLLAeTCA XUBOTHbIMWU W PacTeHUAMU, a30T ynaBau-
BaeTCA HeKOTOpbIMU GakTepuaMWU. [JHEM MNpW HarpeBaHWW MOYBbLI BblAeNAOT-
CA rasbl: YrfieKucnblii, CepoBOAOPOf, ammuak. Bce npouecchbl, npoucxopns-
WMe B NOYBe, BXOAAT B KPYroBOPOT BeLLecTB Guocdepsbl.
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Takue BWAbl XO3AWCTBEHHOW [eATENbHOCTM 4YefoBeKa, KaK WCMNOoNb30-
BaHMe MecTUUMAOB (XMMUYeCKMe cpeacTsBa, UCNofb3yemble Ans 60pbbbl C
BpeAUTEN MU N GONE3HAMU pacTeHWin, ¢ pPasINYHbIMU COPHAKAaMK), Bbl3blBa-
0T MaccoBYt rnbefib MOYBEHHbLIX OPraHU3MOB, WUIPalLLUX BaXKHYK pPO/b B
b6uoctepe. Heobxoammo 6epeXxHOe OTHOLWEHME K MouYBe, pauMOHanbHOe ee
MCMNONb30BaHWE W 3almTa OT 3arps3HeHus.

B pa3BuTum Guochepbl HaCTynWa Takol Mepuod, Korfga 4YenoBeK A0/MKEH
NNaHUPOBaTb CBOK XO3ANCTBEHHYH [AeATeNbHOCTb TakuMm 06pa3oM, 4TOObI
OHa He Hapyllana C/IOXUBLUMECA B 3TOW TUIAHTCKOW 3KOCUCTEME 3aKOHO-
MEepHOCTW, He CrocobCTBOBana COKpalieHUto 6uomacchl.

KntoueBble cnoBa: 6uomacca cyuwn, 6uomacca MupoBOro okeaHa, 6uomacca
Mo4BbIl, NecTnunabl

Bonpocbl 1 3agaHus.

1. OxapakTepu3yiiTe 6uomMaccy CyLuu.

2. Moyemy 6momacca Cywwn yBenMuyMBaeTCAa OT MOJHOCOB K 3KBATOPY?
3. Uto coctaBnseT 6uomaccy nousbl?

4. Kak pacnpegeneHa 6uomacca B MupoBoM oOkKeaHe?

5. Kakoe BnvsHWE OKa3biBaeT AeATE/IbHOCTb Ye/ioBeYecTBa Ha 6uomaccy 3emnin?

<%bICKa)KVITe CBOe MHeHWe.

O6bsAcHUTE cneaylowme (akTbl. buomacca XuBoro Bellectsa MMPOBOro okea-
Ha, MPU €ro OrpoOMHOI NaowWagnM Mo4YTW B ThICAYY pa3 MEHbLUE, YeM Ha CyLlle.
Mpnyem OCHOBHYIO 4acTb ee COCTaBNAT XUBOTHble (93,7%), Ha pacTeHus

npuxogutcsa Bcero 6,3%.

§ 29. KPYITOBOPOT BEWECTB U S3HEPITMN B BUUOCPEPE

BCromMHMTE noyemy, KPYyroBOPOT BELLECTB B 3KOCUCTEMe SB/ISETCA pe-
nnbinaTan B3aMMOAECTBNA NPOAYLEHTOB, kowcyMEHTOB U PeyLEHTOB.
O6bACHATE NoYeMy MOAAEP>K aHWe KPYroBopoTa BELWECTB U NpeBpaLleHne
3HEPruK SIBNSETCH OCHOBHLIM YCMOBMEM CyLLECTBOBAHMS 3KOCUCTEMBI.

MoHATME 0 KPYroBopoTe BellecTB. KpyroBopoT Bel,ecTB B 6uochepe -
LUMKNNYHBIA NpoLecc COBMECTHOr0, B3aMMOCBA3aHHOrO MpeBpalleHns W
nepemelleHns BewecTB. Bce cocTaBHble KOMMOHEHTbl GUOCHEPbI - TOPHbIE
nopoAbl, NPUPOAHble BOAbl, Fasbl, MO4YBa, PACTEHUS, XXMBOTHblE, MUKPO-
opraHu3Mmbl - CBSi3aHbl C GeCnpepbiBHbIM MPOLLECCOM KPyroBopoTa.
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Hanunumne KpyrosopoTa BeLLecTB fBMAeTCA He0OXOAUMbIM YCIOBUEM CY-
ectsoBaHns 6uochepbl. UYTobbl GMOCHepa He MepecTaBana CyLLecTBOBATb
N 4TOObI He Mpekpalianochb ee pasBuTMe, Ha 3emsie NOCTOAHHO [OJIKEH OCYy-
W eCTBNATLCA KPYroBOPOT OMOMIOrMYECKU BaXHbIX BELLECTB. DTO 3HAYUT, 4TO
noc/fie UCMNoNb30BaHWA OHWU [O/KHbI CHOBA NEpexofuTb B (POPMY, NPUTOLHYHO
015 YCBOEHUSA APYTMMWU OpraHu3Mamu. 3TOT nepexof 6M0N0rMyecky BaXKHbIX
3/IEMEHTOB OT 3BEHa K 3BeHY, KOTOpbI/i OCYyLLecTBAseTCA B MacliTabax Bceii
niaHeTbl NpU oOnpefefieHHbIX 3aTpatax 3Hepruu, MUCTOYHUKOM KOTOPOWA $B-
nsetca ConHue, Ha3biBAaeTCA re00rMyYeCKMM KpyroBopoToM. [eonornyeckuii
KpPYroBopoT BELLECTB - MPOLECC MWUrpauuy BeLLecTB, OCYLLECTBMSEMbIA MOL
BNAHMEM abMOTUYECKMUX (haKTOpoB. [OpHble NMoOpoAbl MOLBepralTcA paspy-
LWEeHW0, BbIBETPMBAHWIO W B KOHEYHOM MWTOre CMbIBAKOTCA MOTOKaMW BOAbI
B MupoBoit okeaH. 3gecb OHM OTKNaAblBalOTCA Ha fHe, 00pa3ys 0CafouyHble
nopoAbl. bnarofaps OBVXXEHUIO MAaTEPUKOBBLIX MAUT OA4HW YYacTKW Onycka-
I0TCA M OKa3blBaOTCA MO4 BOLAMU MOpel M OKeaHOB, a Apyrve NogHMMAlOT-
ca. B pe3synbrate Te BeLleCTBa, YTO HaKOMWIUCL B OKeaHe, OKa3blBAKOTCA Ha
cylle, a Te, YTo 06pa3oBbIBaNIM MOBEPXHOCTb KOHTUHEHTOB - Ha [HE MOpS.

[Mocne MNOAB/EHUSA >XWBOrO BeLLecTBA Ha OCHOBE re0/I0rMYecKoro Kpyro-
BOopoTa 06pa3oBasicsi KpPyroBopoT OPraHMYeckoro BeLLecTBa, KOTOPbIA Has3bl-
BaeTcs 6MONOrnYecKUM KpyroBopoToM. 1o mMepe pasBUTUSA XUBbIX OpraHus-
MOB W3 re0N0OrnMYyecKoro Kpyrosoporta W3bIManocb BCe 60MblUe 3/1eMeHTOB,
KOTOpble BK/KOYaNUCb B HeMpekpawawwmics 61MoNornyecknin  Kpyrosopor,
ABNAIOLWMIACA OCHOBOWN XWU3HWU. [na cyllecTBOBaHMSA 6Guocdepbl U Ans Hop-
Ma/JibHOro MpoTeKaHWs B Heill MpoLeccoB, AO/KHbI MOCTOSAHHO (DYHKLMOHU-
poBaTb KPYroBopoTbl GMOreHHbIX 31eMeHTOB. OfHW 3neMeHTbl HeobX0ANMbI
opraHvusmMam B 0O/NbLIOM KO/MWYECTBE, ApYyrue - B MeHbLUeM, a HeKOTOpbIX
3NeMeHTOB TpebyeTca O4YeHb Mano. [103TOMYy 3/1IeMeHTbl, KOTOpPble BK/IHOYa-
toTCA B OMONOTMYECKUIA KPYroBOpoOT, MNOAPa3LenstTcs Ha Makpo-, MUKPO-
3NeMeHTbl. BUOTreHHbIMU ABNAIOTCA 3N1EMEHTbI, KOTOPble 0043aTeNlbHO BXOAAT
B COCTaB >»XWBbIX opraHu3mos, 3ato C, H, O, N, S, P, Ca, K, Cl, Fe, Mg,
Cn, Mn, Zn, Mo, Br, B, |. llepBble LWWECTb 3INEMEHTOB ABMAKTCA CaMbIMU
BaXHbIMW OUOTreHHbIMU 3/1IEMEHTaMW.

e0normyecknin KpyrosopoT OT/IMYaeTcsa OT OGUONOTrMYEcKOro CcnegyroLiun-
MW OCOOGEHHOCTSAIMU: [BWXYLLEN CWUNOW reofiornMyeckoro - KpyroBopoT BOAbI
MeXAY OKeaHOM M cyller, a OGMONOrMyeckoro KpyroBopoTa fBMSETCA pas-
NMyne B XapakTepe MNUTaHWA >XUBbIX OPraHW3MoB. B reonornyeckom Kpy-
roBOpOTE Y4acTBYIOT BCE XMMUYECKME 3MEMEHTbI, HaxXOAALWMECH B 3eMHOWA
Kope, B OMONOrMYECKOM TO/IbKO OMOreHHble 31emMeHTbl. [poLo/MKUTENBHOCTb
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UMKNa B reosiorMyeckoM KpyroBopoTe paBHa [ecATKam W COTHAM ThICAY feT,
NPOLO/MKNTENIbHOCTb LIMK/IOB XMMUYECKUX 3/1EMEHTOB B OMONOTMYECKOM KpY-
roBOpOTe KPaTKOBPEMEHHa - rof, HECKO/IbKO fIeT, AeCATKW WM COTHU JeT.

Buonormyeckunii  KpyrosopoTt B OTAMYME OT Fe0sI0rMyeckoro, CoBepLiaeTcs B
npegenax 6uocgepsl. CyuHOCTb ero B 06pasoBaHMN XXMBOMO BELLECTBA U3 He-
OpraHMyecknx COoeAuHeHWn B mpouecce (HOTOCMHTE3a M B MpeBpalleHMn opra-
HWYECKOro BeLecTBa MpW Pas’ioKeHWW BHOBb B HEOPraHMYeckue COeAMHEHUS.

B 6ronornyeckom KpyroBopoTe Mof BAUAHWEM pefyLEHTOB XXWBOe Belle-
CTBO MpeBpallaeTcs B HeopraHM4Yeckoe BeLLeCTBO, KOTOPOe Aaiblie MOXET
NNBGO CHOBA BKIKOYATbCS B 6GMOMOrMYECKUI KPYroBOPOT, MO0 BbIXOAUTH U3
HEro u BKIKOYATbCA B Te0NOrMYeCcKMini KpyrosopoT. B cBOO ouyepefb ane-
MEHTbl M3 reosIorM4yeckoro Kpyrosopotra MOTYT MOraowarbCcs OpraHu3Mamu
M BOB/IEKaTbCA B OMOMOrMYecKMii KpyroBopoT. [MOCKONbKY 6MO0N0rMYecKuii
KpPYroBopoT CBfA3aH C reo/IoOrMYecKuMm, TO JIOTUYHO paccMaTpuBaTb WX Kak
eVHOe Lenoe, Kak OGMOreoXMMUYECKNn KPYyroBOpPOT 3/1eMeHTOB (puc.43).

KOMMOHeHTbI 6Mocepbl - XKMBOE BeLLECTBO, HACE/IEHHbIE YKWU3HbK 4acTu
rmapocdepbl, aTMocdepbl U nMTOChEPbl TECHO CBSi3aHbl MeXAy CO60iM eAuHbIM
KPYroBOpOTOM BELLECTB WM MOTOKOM 3Hepruv. 3T0 BO3MOXHO MOTOMY, 4TO B
aKocucTemMe MpUCYTCTBYIOT He TOMbKO aBTOTPOMbI - MPOU3BOAUTENN OpraHuye-
CKOro BeLLecTBa, HO W reTepoTpodbl - MOTPEOGUTENN W paspyLLUMTENN OpPraHu-
YecKoro BellecTBa. Mexay npoLeccamy CO3faHWUA OpraHWYeckoro BelLlecTBa U
ero npeobpasoBaHWeM W pa3pyLleHVeM YyCTaHaB/MBaeTCa OTHOCUTE/IbHOE paB-
HOBecKue, KOTOpoe obGecrneynBaeT YCTOMYMBOCTb 3KOCUCTEMbI. YCTOMYMBOCTL -
3TO CBOWCTBO 3KOCUCTEMbI, KOTOPOE MPOSIBASETCA B MOAAEPXaHWU CBOero coc-
TaBa, CTPYKTYpbl W (DYHKUMIA, a TakKXe B CMOCOGHOCTM BOCCTaHaBNMBATbCA B
Cnydyae, ecnv OHWM OyayT HapylleHbl. YCTONYMBOCTb Guochepbl onpegensercs
pa3Hoobpa3nMemM >KMBOMO BeLLECTBa, B3aMMO3aMEHSAEMOCTbIO COCTAaBNAKOLLNX ee
9KOCUCTEM, XXM3HEHHOW aKTUBHOCTbIO >XMBOMO BeLLecTBa.

MexaHu3Mbl, obecreunBatoLLme YCTOMUMBOCT b 6rocgepbl. Bruonornyeckuii
KpyroBopoT BeLlecTB, CO34aBLUMii Guoctepy v onpeaenstolwnii ee yCTOWYMBOCTb
M LENOCTHOCTb, CBA3aH C >KU3HeAeATeNIbHOCTbI0 BCei 6Guomacchl nniaHeTbl B
uenom. OcHOBY 6MONOrMYECKOro KpyrosopoTa, 006ecneumBaloLLero >XM3Hb Ha
3emne, cocTaBnAT 3Heprus ConHUa u XI0POPUIN 3eNeHbIX pacTeHWUi. [Buxy-
WMMU CUNaMK  KPYroBOpOTa Cy>aT MOTOKM 3Hepruyn ConHua W [eaTenbHOCTb
XMBOro Belyectsa. C UX NOMOLLbIO MAET KOHLEHTpUpOBaHMe W nepepacnpesene-
HVWe XUMWUYECKUX 3/1EMEHTOB, BOB/IEYEHHbIX 3€/1eHbIMW PACTEHUAMU C MOMOLLLHO
KOpPHEBOW CUCTEMbl U (DOTOCUHTE3a B OpPraHMYecKune BeLLECTBa.
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CO, B npoLiecce yesnoseye

" cKoii gesitenbHOCTH
M3BecTb

SHeprvis UICKOMaeMoro yriepoga

PoTocuHTC ,bIXaHVe pacTeHnu
| v XVMBOTHBIX
3BECTKOBbIE [ynkaHnueckas
pudbI LEeATeNbHOCTM
PasnoxeHwne'

PacTBopeH,le

PacTeHus, nornowas CBeTOBYK 3Hepruto ConHua, MOTPebnsT M3 OKpy-
Xarollein cpefbl YrNeKUCNblA ras, BOAY, MUHepasibHble BeLLeCTBa, BbIAENAIOT
KUCNOpO4 M CO34at0T OpraHMYecKre BeLLecTBa - MepBUYHYIO MPOAYKLUMIO ANs
XWMBOTHbIX, rpuboB, GakTepuii. XXMBOTHble NOeJalOT pacTeHWs W B pesy/bTaTe
nuLLeBapeHns ycsamBalT 00pa3oBaBLUMeCs B npouecce (POTOCUMHTe3a OpraHu-
YeCKMe BeLLeCcTBa W NpeBpaLlaloT MEPBUYHYI0 PACTUTENbHYIO MPOLYKUUIO BO
BTOPUYHYIO. VICNONb3YIOT KUCNOPOA AN AbIXaHWs, BbILENAOT YIEeKUCbIA a3
M HenepeBapeHHble OCTaTKM nuwy. locne OTMUPAHUA PacTeHUS W XKUBOTHbIE
06pasyloT maccy MepTBOro OpraHM4eckoro BellectBa (4eTpwT). LeTpuT A0oCTy-
NeH AN pasnoxeHus (MUHepanusauun) rpubamnm u 6Gaktepuamu. baktepum u
rpmbbl paspyLlaloT MNEpPBUYHYHD PacTUTENIbHYIH0 M BTOPUYHYHO >XXUBOTHYHO MpoO-
OYKUMIO [0 MWHepanbHbIX BewecTB. B pesynbTate MX >KWU3HELEATENIbHOCTU B
6vocthepy noctynaeT [AOMOMHUTENbHOE KOMMYECTBO Yrfekucnoro rasa. Opra-
HUYeCKue BellecTBa MPeBpaLLatoTCs B UCXOAHbIE HEOPraHUYeckne KOMMOHEHTI
- 6uoreHbl. Obpa3oBaBLUMECH MUHepaibHble COeAWHeHWs, nonajas B MOYBY W
BOJOEMbI, CHOBa CTaHOBATCA AOCTYMHbl pacTeHusM A18 (MKcauMm nocpeacT-
BOM (hOTOCMHTe3a. Takoi npouecc MnoBTopsieTCs 6GECKOHeYyHOo, obecneyrBas
YCTOMUYMBOCTb 6GMOCHEpPbI, HOCUT 3aMKHYTbIA XapakTep (KpyroBopoT).
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KntoueBble C€foBa: KPYyroBOPOT BELLECTB, Fe0/0rMYecKnii KpyrosopoT, 6uoso-
FMYECKNA KPYyroBOpOT.

Bonpocbkl 1 3agaHus.

1 Yto npepcTaBnseT o060 KpyroBopoT BeliecTB B 6uochepe?

2. HasoBuTe rnaBHoe OT/MM4YME TEONOTMYECKOK KPYroBopoTa BelecTB OT 6MO-
NOTMYECKOro KpyroesopoTa BelecTB B 6Guocdepe.

3. OnuwuTe pofb >XMBbIX OPraHW3MOB B KPYroBOpOTe BeLLecTB B Guocdepe.

4. Mepeuncnnte MexaHW3Mbl, obecneymsaroLine yCcTOW4MBOCTb GUoOChepbl.

BbICKa>KNTe CBOE MHEHUE.

MpoaHanu3upyiiTe, Kakue YCNOBUS SBASKOTCA HEOGXOAWMBIMU A5 MOAAEPKa-
HUS HenpepbIBHOCTU KPYroBOpOTa BELLECTB.

3afaHnsa gns camocTosATe/IbHOW paboThbl.

OTpasuTe B Tabnuue CpPaBHUTE/NbHYK XapaKTEPUCTUKY reonornyeckoro u 6uonoru-
UECKOro KpyroBOpPOTOB.

eonormyecknini KpyroBopoT BUonornyecknini KpyrosopoT

8§ 30. BMUOTEOXUMUWNYECKWE UWKI/bI

O6bACHATE B3aMMOCBSI3b F€0M0rMYECKOro 1 GMONOrMYECKOro KpyroBo-
POTOB.

eonormyecknin n GMONOrMYECKNIA KPYroBOPOTbl B COBOKYMHOCTU (hop-
MUPYIOT 06LMNIA BUOTeOXUMUYECKUIA KPYrOBOPOT BELLECTB, OCHOBY KOTOPOrO
COCTAaBNAOT UWKNbl a30Ta, BOAbl, Yrnepoja v Kucnopopa.

BuoreoxumMmnyeckne UUKAbl - UAPKYNAUMA B 6uocChepe XMMUYECKUX
3/IEMEHTOB U HEOpPraHW4eCKUX COeAMHEHMIA MO XapaKTepHbIM NYTAM U3 BHELU-
Hen cpefbl B OpraHuW3Mbl, U W3 OPraHM3MOB BO BHELUHIOW cpefy. CKopocTb
KpyroBopota OMOreHHbIX 3/1EMEHTOB Pa3/IMyHbl U 3aBUCAT OT PO/, KOTOPYHO
OHW UrPalT B XU3HELEATE/IbHOCTM OpPraHU3MOB, W OT KO/MYeCcTBa 3TUX 3Ne-
MEHTOB B 3eMHOI Kope. Hanpumep, yrnepog, COAepXalyumics B YreKUC/IOM
rase atMocepbl, coBepLiaeT NoaHbIA LMK 3a 300 net, aTMOCKhEPHbIA KUcno-
pof 3a 2 TbIC. NIeT, a BOLOPOAY BOAbl Ans 3TOro Tpebyetca 6onee 2 M/H NeT.

OTfenbHble 6MOreoOXMMUYECKME LMUK/bl 3/IEMEHTOB C/AMBAKOTCA B 06LLUI
rnobanbHblil  BGMONOTrMYECKNIA  KPYroBopoT 6uocdepbl. Hepegko u  opraHu-
YyecKue BellecTBa BbIXOAAT M3 KPYroBopota M OCTAKTCA HAAO0Nro B BuUAe
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3af1eXKeil, He BK/IKOYEHHbIMW B KPYroBOPOT - 0OCaf0YHbIX MOPOL OGUOreHHo-
r0 MPOUCXOXAEHUS (M3BECTHAKW, KaMeHHbIn yronb, Topd, HedpTb u Ap.).
PaccMOTpUM KpyrosopoTbl TeX aTrOMOB, KOTOpble KaK YHWBepCa/lbHble CBOW-
CTBEHHbI BCEM 0e€3 WCK/HOUYEHUS XXMUBbIM OpraHum3mam.

KpyrosopoT yrnepoga. Yrnepof fBAsSeTCA BaXHEWLUM 371eMEHTOM, BXOAs-
WA B cOCTaB BCeEX OpPraHMYeckuMx COeAUHEHWI, MPUCYTCTBYeT B aTMocdepe
B COCTaBe yrnekucnoro rasa. OCHOBHOWM MyTb, NO KOTOPOMY Yriepoj U3 He-
OpraHMYecKNUX COeAVHEeHWn MepexofuT B COCTaB OPraHWYecKUX BeLLecTB -
3TO0 npouecc (OTOCUHTe3a. YacTb yrnepofa BblLensieTcs B aTMociepy B
cocTaBe YrNeKUCNoro rasa npu AblIXaHWM >XXMBbIX OPraHW3MOB U MPU pasnoxe-
HUM GakTepusMM MepTBOrO OPraHMYeckoro BeLLeCTBa. YCBOEHHbIA pacTeHus-
MW yrnepos noTpebnsercd XUBOTHbIMW. Kpome TOro, KopansioBble MNOAWMbI,
MOJIJIFOCKN  MUCNOMb3YKT COeAUHEHUs Yrnepoja A/ MOCTPOEHUSA CKeNeTHbIX
obpa3oBaHuii 1 pakoBWH. lMocne ux OTMUpaHUA U OceflaHus Ha fLHe (opmupy-
IOTCSA OT/IOXKEHUSA W3BECTHAKOB. TakMM 06pa3om, Yrnepof MOXET WCKIYaTb-
CA W3 KpyroesopoTa. BbiBefeHve yrnepoja M3 KpyroBopoTa Ha AJIMTeNbHbIN
CPOK AoCTUraeTcs NyTeM (DOPMUPOBAHMA MOME3HbIX WUCKOMaeMbIX: KaMeHHOro
yrnsa, HedTn, Toptha. B npouecce Xu3HeLeATe/IbHOCTU PACTEHUI, YXUBOTHbIX
M YenoBeka yrnepod MOXeT ObiTb O0CBOOOXAEH WM TOrga BHOBb OKaXKETCA B
Kpyrosopote (puc. 44).

CO, B aTmocepe

DOTOCUHTE3
bIXaHue
CxuraHn!
TonnmBa
MnaHKTOH MepTBble
'a3/10KeHN'
Mopckune
togopocnu Topth
Yrons
['néenb HedTb, ras

Puc.44. Cxema KpyroesopoTa yrfiepoja B 6uocgepe.

153



Ha npoTsXKeHMM CcyLiecTBOBaHMS Halleli MnaHeTbl BbIBEAEHHbIA W3 Kpy-
roBopoTa Yrnepos KOMMEHCMPOBaICA YrNEKUC/bIM ra3oMm, MOCTynawwmMm B
aTMocepy npu BY/IKAHUYECKUX W3BEPXKEHUAX U B XOAe APYrnX eCTeCTBEHHbIX
npoLeccoB. B HacTosllee BpemMsi K NMPUPOLHbLIM MNpoLeccam MNOMOJSIHEHUA Yrne-
poja B aTmociepe [06aBUIOCH 3HAUUTENbHOE aHTPOMOreHHOe BO3AelCTBMeE.
Hanpumep, npu cXuraHun yrneBofopogHOro TonauMea. 3TO HapyllaeT OTpe-
ryNMpOBaHHbIA BeKamMu KpPYroBopoT yrnepofga Ha 3emse.

KpyrosopoT asoTa. A30T - O4UH M3 CaMbIX PacrnpoCTPaHEHHbIX 3/1eMeH-
TOB B 6uocepe. A30T BXOLMT B COCTaB OOMbLUMHCTBA OMOMOrMYECKU BaXHbIX
OpraHMyecKux BeLLECTB BCEX XXMBbIX OPraHW3MoB: 6eNKOB, HYKNEUHOBbLIX KWC-
NOT, NMnonpoTenaos, xnopodunna n gp. OCHOBHas 4acTb 6MOC(epHOro asoTta
Haxogutca B atmocdepe B MonekynspHoMm Buge (N,). Kak WM3BECTHO M3 Kyp-
ca XMMUW, XUMWYECKME CBA3N MEeXAY aToMaMn B MOJIEKYNIAPHOM a30Te O4eHb
MPOoYHble. BONbLIMHCTBO >KMBbLIX OPraHW3MOB He CMOCOOHbI UCMO/b30BaTh
MOJIEKY/ISAPHBIA a30T HenocpeACcTBEHHO. [103TOMY BaXKHbIM 3TanoMm B KPYroBo-
poTe a3oTa ABMAETCA ero (ukcauus W Nnepesoj B AOCTYMHYH [A/F OpraHu3mMoB
topmy (puc.45). TMopa BO3LENCTBMEM aTMOCKEPHbLIX 3MEKIPUYECKUX Pa3psiLoB
(MONHWIA) a30T MOXeT B3aMMOLENCTBOBaTb C KUC/IOPOAOM C 06pa3oBaHUeEM
okcmga (NOJ asota. Okcup asoTa pacTBOPSiETCA B napax BoAbl M B BuAe aso-
Tmcton (HNOJ un asotHoit (HNO”) kmcnoT ¢ ocafkamMu ronagaeT B ro4yBy.
B nouse B pesynbTare Auccoumauum 3TUX KUCIOT 06pasytoTcs HUTPUT-UOHbI

asor

ATMOChepHas
hukcaums i

OB Buonornueckas \\ TMpombiLieHHast
uKcaLyst \\  dmkcauma |

[JeHnTpudmnumpy- OTxos Kny6eHbKOBbIE
toLLMe GaKTepuK, KUBOTHbIX GakTepuy  A30T(MKCHpYHOLLiie
npactet»! \ \\  baKTepuu 1 cuHese-
AT A NeHbIC BOAOpoCH i

Bpd3ag <SpraHun-n
YccKue

COBMIVHEHMS
BObI Yiwouyce a3oTa n

Puc.45. Cxema Kpyrosopora a3oTa.
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(NO,-) n Hutpat-moHbl (NO3), KOTOpblEe YyCBaMBAKTCA pacTeHWUsMU. BaxHyto
po/ib B KPYrosopoTe a3oTa MrpaloT MUKpPOOpraHu3Mbl. buonoruuyeckas gumkca-
UMA a3oTa B MPUPOAe COBepLlaeTCA TOMbKO HEKOTOPbIMW BWUAAMWU MPOKapuoT:
a30TUKCMPYIOLWMMM  a30TOBGAKTEPUSAMM U KNYOEeHbKOBbIMK  GaKTepUsiMKU, Ha-
XO4AWMMmMCA B CUM6OMO3e C KOpHAMM 6000BbIX pacTeHMin. A30THOUKCUPYHO-
wme OGakTepumn CBA3bLIBAKOT ((PUKCMPYHOT) raszoobpasHblii a30T ¢ 06pa3oBaHUEM
coneii ammoHusi. Connm aMMOHWSA YCBaMBatOTCA PacTEHMSMW W MpeBpaLLlaloTcs
B C/NOXHble O€NKOBble COEAMHEHMSI W BKAKOYAKOTCA B OMONOTMYECKWIA Kpyro-
BOPOT. >KMBOTHbIE MOefat0T pacTeHWs, B WX OpraHu3me pacTuTeNbHble 6enku
npeBpaLLaTCa B XUBOTHble 6efikn. locne OTMUPAHUA XMBOTHLIX M PACTEHUIA
N PasnoXeHUs UX OCTaTKOB MoyBa 060rallaeTcsi OpraHMyeCKUMM U MUHepab-
HbIMW COeAMHEHMAMM a30Ta. [HMMOCTHble GakTepuu pacLLennsatoT asoTcodep-
Xaume BewecTBa (6enKM, MOYEBUHY, HYKNEMHOBbIE KUCNOTbI) pacTeHWU U XK-
BOTHbIX A0 aMMMaka. OTOT MpoLecC HasblBaeTCs aMMOHU(MKaumein. Ammmak
OKUCNISIeTCA [0 HUTPaToB W HUTPUTOB. B ero okucneHum Bcerga y4vacTByrOT
ABe Trpynnbl HUTPUULMPYOLWNX 6GaKTepuid: O4HWM OKUCAAKOT ammumak, obpa-
3ys HWUTPWUT, a Apyrue OKUCNAKT HUTPUT [0 HUTpaTa. DTU MPOLECChbl HOCAT
HasBaHWe HUTpUUKaLUUKN. ITU BaKTepun CUHTE3UPYIOT OPraHU4Yeckue BeLLEeCT-
Ba W3 HEOPraHWYeckMx 3a CYET IHEPrum OKUCMEHUA amMmuaka. HUTpuTbl K
HUTpaTbl, 06pa3oBaHHble HUTPUDPULMPYIOLWNMYA 6GaKTepusMM BHOBb WCMO/SIb-
3yloTCs pacTeHusmMu. Bo3BpalleHMe a3oTa B aTMocgepy - BOCCTaHOB/IEHUE
a30TUCTbIX COEAMHEHWI 0O MOMEKYNAPHOro asoTa, NMPOUCXOAUT NyTeM LEeHUTPU-
(bMKauun, KOTOPYK OCYLLeCTBASAET rpynna LEeHUTPUPUUUPYIOLWKX GaKTepuia.

AHTpOMNOreHHoe BO3AeNCTBME Ha KPYroBOpOT a30Ta 3ak/uyaeTcs B Che-
Aytollem: 60/blIOe KO/IMYECTBO a30Ta €XerofHO CBA3bIBAETCA MNPOMbILLIEH-
HbIM NyTEM MpV NPOWU3BOACTBE MMHepPasibHbIX a30THbIX YA06peHuid. LLinpokoe
MCMONb30BaHWe a30THbIX YA0OpEeHWiA, npeBbialoLWee HOPMbl MOTPEOGHOCTU
pacTeHWid, NPUBOAUT K 3arpsAsHEHUIO OKpPYXXatoleil cpedbl, Npv 3TOM YacTb
M36bITOYHOrO a30Ta CMbIBAETCA B BOLOEMbI.

KpyrosopoT kucnopofa. 'naBHOW [BMXKYLLeA CUOA KMCNOPOAHOrO LMKna
M OCHOBHbIM MCTOYHMKOM aTMOCKEPHOro Kucnopoja fBnseTca (POTOCUMHTES,
KOTOpbI OTBeYaeT 3a COCTaB COBPEMEHHOW aTMocdepbl 3eMIN U XKWU3HWM Ha
3emne (puc.46). OCHOBHbIMM MNOCTaBLWMKAMWU KuUcopoga B Guochepy ABns-
I0TCA 3efieHble pacTeHus U UmnaHobakTepuu. B (hyHKUMOHMpOBaHUM 6uoce-
Pbl KUCMIOPOA WrpaeT WCKMYUTENbHO BAXHYIO pO/b B MNpPOLECcCe AblXaHus
XUBbIX opraHn3MoB. OCHOBHble MpPOLECCbl KPyrosopoTa Kucnopoga: obpa-
30BaHMe CBOOOAHOrO Kucnopoga npu (POTOCUHTE3e U ero WCNosfib3oBaHWe B
npouecce AblXaHWA XUBbIX OPraHM3MOB W Mpoueccax FOPeHUs - OKMUC/eHue
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YneTpagmoneToBas paguaums

O30HOBbLI 3KpaH

2C0+0,-*2C0,
Obixanune
I P
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iinhTh]
Okucnenveln _ 300M1aHKTOH
H,0, NO,. SO?, Fe,0, <-H,0+CO0,

Puc.46. Cxema KpyroeopoTa Kucnopoga B buocepe.

XMMUYeckunx Bellects. Kucnopof BXOAUT B COCTaB MHOMMX HeopraHu4yeckmx
BELLEeCTB: BOAbl, YrNeKMCcnoTbl, KapboHaTa KasbLud W OpraHWYecknx coefuHe-
HWIA XXMBbLIX OpraHn3moB. Mopckue opraHu3mbl 06pa3ytoT MaTepuan BHeLUHel
060104KM (pakoBUHbI) M3 KapboHaTa Kanbuus (CaCO,), 60ratoin KMCNOpPOLOM
BewlecTea. B pesynbtaTte rméenm atux opraHu3smMoB KapboHaT Kanbuusa ocefaet
Ha MOPCKOM [HE W CO BpPeMeHeM MpeBpalLaeTcs B M3BECTHAK - OCAA0YHYIO
nopogy nutoctepbl. CBOOOAHBIA KUCOPOL MOSBW/CA B 3eMHOM aTtMmocdepe
B pe3y/nbTaTe >XW3HeAeATe/IbHOCTU (HOTOCUHTE3NPYOLWNUX opraHusmos. [lofg
[encTBneM ynbTpaduoneToBbiX slydell OH npespawianca B 030H. Mo mepe Ha-
KOMJIEHNA 030Ha NPOM30LWW/I0 06pa3oBaHWe 030HHOMO C/0f B BEPXHUX CNOAX
aTmocgepbl. ogaepxaHue KoMYecTBa KMCNOpPOLa Ha MOCTOSAHHOM YpOBHE
BO3MOXHO TO/IbKO 6narogaps (GOTOCUHTE3NPYIOLLMM OpraHu3mam.

B nocnegHue pgecATMNeTUS  AeATeNbHOCTb  YefioBeka, MpuBoAdAlias K
BbIpyOKe NecoB, 3p03uMKM MOYB, CHUXAET MHTEHCMBHOCTb (POTOCUHTE3a. A 3TO,
B CBOK OYepefb, HapylLlaeT eCTeCTBEHHbI X0 KpyroBopoTa Kucnopoga.

KpyroBopoT Kucnopoga B3aMMOCBSi3aH C KpPYroBOpOTOM BOAbl, TaK Kak
BOfa fBNAETCA BaXHbIM KOMMOHEHTOM (OTOCUHTE3a M WUCTOYHUKOM CBOGOA-
HOro Kucnopoga, obpa3oBasLUerocs B 3TOM npoLiecce.

KpyrosopoT Bofbl. KpyroBopoT BoAbl B Mpupode - 3TO MNPOLECC LUKIU-
YecKoro nepemelleHns BoAbl B Guocdepe. KpyroBopoT BOAbl BKIKOUaeT crie-
[yloline MnpoLecchbl: McnapeHue BOAbl, NMEPEHOC BOAAHLIX MapoB BO34YLUHbI-
MW TEYEHUAMW, KOHAEHCaUWs BOAAHbLIX NapoB (OT faT. condense - HakoONAs,
nepexof BellecTBa B XWAKOe WM TBepLoe COCTOfHME U3 ra3oobpasHoro),
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aTMocepHble OCafKM W MepeHOC BOAbl B PEKM M Apyrue BoAoeMbl. Bonblias
4yaCTb BOAbl MCMapsieTcsa C MOBEpPXHOCTM MUpOoBOro okeaHa. Mopsi M OKeaHbl
TEpAT M3-3a UCnapeHus 60MbLie BOAbl, YEM MOMyYalOT C OcafKamu, a cyuwa -
HaobopoT, Nony4yaetT ¢ ocagkamu 60/blle BOAbl, YeM C Hee ucnapsetcs. LBu-
XyLLleli cunoii KpyrosopoTta sensetca 3Heprus ConHua (puc.47).

ConHue HarpeBaeT BOLY B OKeaHax W MOpsiX, WU OHa ucnapseTcs, npespa-
Wwascb B BoAsHOM nmap. Bopa wcnapsietcs ¢ Harpetoli COMHLEM MOBEPXHOCTYH
3eManM uAM ucnapseTcs pacTeHMsIMU B pesy/bTaTe TpaHcnupauun. Bosgyu-
HbIMW TeYeHWAMU BOAA MEePeHOCUTCA Ha 60MbluMe PacCTOAHUA, NOKa, B KOHLE
KOHLIOB, He OKa3blBAaeTCS B 30HE C HWU3KON TemnepaTypoii. ITO Bbli3blBa€T KOH-
JeHcauuto Bnarm B obnakax. Bbimagas Ha MOBEPXHOCTb CyluM B BUAE OCaj-
KOB, OHa CMOCOGCTBYET pa3pyLUEeHMIO TOPHbIX NOpod, AenaeT UX AOCTYMHbIMU
AN pacTeHUin M MUKPOOPraHW3MOB, Pa3MblBaE€T BEPXHMWI MOYBEHHbIA COM
M YXOAWUT BMECTE C PacTBOPEHHbIMW B Heli XMMWYECKUMWU COEAVMHEHMSMU B
BMAE PeK B MOPS U OKeaHbl. YacTb BOAbl BMWUTLIBAETCA B TPYHT, MPOHMKaeT
rNyooKo B 3eM/Il0 U MOMOJIHAET WCTOYHUKM TPYHTOBbLIX BOJ, KOTOpble TaKXe
aKKyMynmpyrT B cebe NpecHyw BOAY B TeYEHWe [AANTENbHOTO BPEMEHM.
Ocafiku BbINafaldT B BUAE CHera W MOryT HakanaMBaTbCsA B NefHUKaX,
KOTOpble XPaHAT 3aMOPOXXEHHYI0 BOLY B TeYeHMEe OT HeCKO/IbKMX MecsileB [0
[ECATKOB TbICAY feT.

Boga wmrpaet BaXHYK pONb B XXW3HM Halleid nnaHeTbl C NepBbIX [Hei
CBOEro nosiBneHuns Ha 3emse. Teno >XMBbIX OpraHM3MoB 00/ibLie YeM Hamnoso-
BUHY COCTOUT K3 BOAbl. [103TOMYy BCE OpPraHM3Mbl, HY>XAalOTCA B MNOCTOSSHHOM
CHabXeHUN NpecHol BOAON ANA BbDKMBaHMA. PacTeHMs W3BNEKalOT BOAy W3

—  KoHpgeHcaT*

TpaHcnvpaunsa VicnapeHve
KoHpgeHCayumwu4a- 1 ncnapeHve

WcnapeHne  BblHagatre*”~naPeHne $

1/ 0CajKoB B Buje t i-

/ poxpa, rpaga . -J " t ,
unu.cHera n o '

Osepo Peka
OkeaH

AWl 11T M 0T pPyHTOBbIE BObI

Puc.47. Cxema Kpyrosopora Bofbl.
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MoYBbl M aKTUBHO TPaHCMMPUPYIOT ee B aTmociepy. YacTb BOAbl B KNeT-
Kax pacTeHMil pacuiennseTrcsa B npouecce (oTocuMHTe3a. [lpu 3TOM BOAOPOA
(hukcupyeTca B BUAe OpraHMYeCKUX COeAWHEHWM, a KUCMOPOA BblAeNseTcs B
aTMocepy. YXMBOTHbIE MCMOMb3YHOT BOAY ANA MNOAAEPXaHWUS OCMOTMYECKOro
M COMIEBOr0 PaBHOBECWA B OpPraHM3Me W BbILENAOT €e BO BHELIHIOK Cpefy
BMeCTe C NpPOAyKTamy O6MeHa BeLLecTB.

HepocTaTok MpecHoi BOAbl MOXET MMeTb CaMble Cepbe3Hble MOCNeAcTBUSA
015 Pa3IMUHbIX 3KOCMCTEM Hallel nnaHeTbl. B pe3ynbrate AesaTeNlbHOCTU
YeslOBEKa COKpalllaeTcsa MOMonHeHWe (oHZa (PYHTOBbIX BOJ - 3anaca npec-
HOW BOfbl. Y)Ke celi4ac MMeKTCA TeppuTOpUM, Ha KOTOPbIX WCMO/Mb3yHTCA
FPYHTOBbIE BOAbl, HAKOMUBLUWECA B TEYEHWUWU CTOMETUMN.

KpyrosopoT occopa. ®ochop - oAMH M3 Hambosiee BaXKHbIX OGMOreH-
HbIX KOMMOHEHTOB. OH BXOAUT B COCTaB HYK/IEMHOBbLIX KWUC/OT, K/IETOYHbIX
MembpaH, AT®, KOCTHOW TKaHW W AeHTMHA. KpyrosopoT ocopa BceLeno
CBfi3aH C [esATeNbHOCTbI0 opraHu3moB (puc.48). PeayueHTbl MUHepanusyroT
opraHuyeckume coefuHeHuns gochopa B ocdartbl, KOTOPble BHOBb NOTPe6NSA-
IOTCA KOPHAMMW pacTeHuil. B oTnvumMe OT as3oTa M yrnepoga, pesepByapom
(hocthopa cnyxart He atmocepa, a ropHble MOPoOAbl W OT/IOXEHUSA, 06pa3o-
BaBLUMECA B MPOLU/ble Fe0Nornyeckune 3roxu.

KpyrosopoT cepbl. Cepa Heobxoauma Ans MNOCTPOEHUS OENKoB MU
aMmUHOKKUCNOT. B npupoge cepa cyuiecTByeT B BUAe ra3oo6pasHbiX coefu-

Pnc.48. Cxema KpyrosopoTa ¢octopa B 6uochepe.
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HeHWi, Takumx, Kak H,S - ceposogopoa, SO, - CEpPHUCTbIA aHruapug, B
CBOOOJHOM COCTOSIHAWM, a TakXe B BWAE MWHEpanoB - CcynbhuaoB (Conm
cepoBogopofa) U cynb(aTtoB (COMM CEPHON KMCNOTbI). XOPOLO pPacTBOPUMbIe
B BOAe Cynb(aTbl ABNAKTCA OCHOBHbIM WCTOYHMKOM Cepbl AN8 PacTeHWiA.
Mornowas cynbaTbl, pacTeHUs CO3[4al0T Cepocofepxkaline amUHOKUCIO-
Tbl. XXVBOTHbIE OpraHM3Mbl yCBaumBalOT W UCMOML3YHT TOMbKO Cepy, BK/O-
YEeHHYI0 B OpraHM4yeckue BewlecTBa. Bo3Bpalujaetcs cepa B OKPYXatoLLyto
cpegy nocne OTMMpaHWs PacTEHUIn N XKMBOTHbIX W NepepaboTKM uX Ten
pegyueHTamun. Mpu pasnoXXeHUn 6eKOB MOCAe CMePTM XXMBOTHOTO WK pac-
TEHUSA, THUNOCTHble GakTepuu OTPbLIBAKOT Cepy M3 6GEIKOB U BbINYCKaOT ee
B COEAMHEHUN C HOBbIM 3/1EMEHTOM BOAOPOAOM. B BMAe cepoBofopoaa cepa
nonagaet B MoyBy. 3aTeM XEMOCUHTe3upylowme 6akTepun BHOBb OKUCASOT
CepoBOAOPOA A0 Cynb(atoB, AOCTYMHbIX NpoayueHTam (puc.49).

[eAaTenbHOCTb 4enoBeka, B OCOBEHHOCTM BbIOPOCHI B aTtMoctepy CyJlb-
(haTtoB, 06pasylOLMXCA B pe3y/nbTaTe CXUraHWsA roptoyero matepuana C Bbl-
COKUM COAepXXaHWeM cepbl A8 MONYYEHUS 3MEKTPOIHEPrUn, MNPUBOAMT K
nepeHachblLLeHN0 aTMOCKHEPHOr0 BO3fyXa OKCMAAMMN Cepbl, KOTOPble 00bIYHO
NPUCYTCTBYIOT B HEM B He3HauMTeNlbHOM Konu4yecTBe. B aTmocgepe okcu-
Abl Cepbl pearvpyroT C BOAAHbIM MapoMm, 006pa3ys B KOHEYHOM uTOre cep-
HYK KuUCnoTy. B pesynbTate 3arpsA3HAeTcs aTMOCHEpPHbIA BO3AYX, Ha 3eM/H0
BbIMafjalT 0CafKu B BUAE «KUCMOTHbIX AOXAEN», HapyllaeTcs MNPUPOLHbIA
KpPYyroBopoT Cepbl.
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KpyroBopoTbl Bel,ecTB W OUOTEHHbIX 3/1EMEHTOB CW/IbHO OTIMYAKOTCA
Apyr OT fpyra MpoLeccoM ABMXXEHWUA 3NEMEHTOB W CKOPOCTbiO, HO obnaja-
0T CXOAHbIMM 4YepTaMu: 1) BCE KPYroBOPOTbl CBA3aHbl C MOTOKOM 3HEPruu,
NPOXO4ALMM Yepe3 3KOCUCTEMY W MPUBOLALUM ee B [ABUXEHUe; 2) XUMU-
YeCKue 3fIeMeHTbl, BXOAALLME B COCTaB MUTATE/IbHbIX BeLlecTsB, y4yacTBys B
OMOXMMMUYECKMX npoLieccax ob6MeHa BeliecTB (CMHTe3a M pacnaja) opraHus-
MOB, MOMNEpPemMeHHO MepexofsT M3 KOCHOrO BeLLecTBa B XXMBOE W 06paTHO.
Mpn 3tom cama 6uocepa Kak (QYHKLWOHaNbHasA CcuUcTema rn106anbHOro0
mMacwTaba M Kak ycToluymBas 6Gumocuctema B 3HAUYMTENbHOW CTEMeHU
ABNAETCSA pe3y/nbTaToM 3TOro npoecca.

KntoueBble cnoBa: 6MOreoXvMUYecKue UWKAbI; KPYroBopoTbl Yriepoja, asora,
Kucnopoaa, BoAbl, ¢ocopa M cepbl; (uKcauua asora; aMMOHUGpUKaLNS;
HUTpUDUKALMSA; LEHUTPUDUKAL KA.

)BOI'IpOCbI n 3agaHnA.

1 Mo pucydky Ne 44 onuwmTte 6Guoreoxmmmyeckuii uukn yraepoga. [ge
MOXET HakanimeaTbCA Yyrniepof B 6uochepe? Kakoe 3TO MMeeT 3HauveHue
4NA XWBOro BewlecTsa?

2. Mo pucyHky Ne 45 onuwunte 6MOreOXMMMUYECKMA UMK a3oTa. B kKakom Buge
a3oT MOryT WCNO/ib30BaTb PacTeHUd, XWBOTHbIE U MWUKPOOPraHU3mbl?

3. Mo pucyHky Ne 46 onuwimTe 6MOreOXMMUYECKUIA UMK BOAbl. YKaXuTe 3Ha-
YeHWe [aHHOro npouecca Ans 6Guocgepsl.

4. Mo pucyHky Ne 47 onuwwuTe 6MOreoxmmmyeckmii UMKN kKucnopoga. Kakoe
3HayYeHWe UMeEeT KWUCNOoPOoL ANA PacTEHUR W XXMUBOTHbIX. YKaXUTE WCTOUHMKM
Kucnopoga.

5. Mo pucyHky Ne 48 onuwute 6MoreoxXmmmuyecknini umkn gocgopa. Fge moxet
HakannueaTbcs ochop B 6uochepe?

6. Mo pucyHky Ne 49 onuwwnte GMOreoxXMmMmMyeckuii Uukn cepbl. Kakoe 3Haue-
HVe VMeeT cepa B MnpoLecce XemMoCUHTe3a?

@ BbICK>XNTE CBOE MHEHMUE.

1 YKaxnTe BO3MOXHble MOCMEACTBUA 4YPE3MEPHOro MNOCTYM/EeHWUS YIIEeKUC0ro
rasa B aTMocgepy, a Takxe a3oTa B MOYBY U BOAHbIE 3KOCUCTEMBbI.

2. JokaxuTe, 4yTo 6Uochepa ABnAeTcA rnobanbHOW 3kocucTemoli. Kakumum oco-
OEHHOCTAMM OHa XapaKTepusyeTcs, Kak rnobanbHas akocmcTema?

3afaHnsa 4N camocToATeNIbHOW paboThl.

1 PaspaboTaliTe Cxembl KpyroBopoTa Kanbuusa B 6uocdepe.
2. BbinonHute pethepaTbl Ha TeMbl: «CoxpaHeHMe (YHTOBbIX BOA - aKTyasbHas
npobnema 4enoBeyecTBa», «3HauyeHWe /1IECOB ANA YCTOMUMBOCTM 6GUOCHepbI».
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§ 31. 3BOoNtOUMNA BUNOCPEPbLI. BUOITEHES

BCNOMHMTE rMNoTe3bl MNPOUCXOXKAEHWUS >KWBbIX OpPraHM3MOB Ha
3emne, aTanbl NOSBNEHUS >KW3HM Ha 3emne. Kakue akTopsl
ABVDKYT 3BOMOLMENH?

ATanbl 3BonwuMn 6uocepbl. B Tpygax B.W. BepHaackoro ocob6oe
MeCcTO 3aHMMaeT KOHUenuusa asontouum 6uocthepbl. OCHOBHasA mpaes KoHLen-
L1n 3BonoummM 6uochepbl 3aknyaeTca B TOM, 4TOo 6Guochepa popmumpoBsa-
nacb noj BO34eNCTBMEM XMBbIX OpraHuM3MoB. [lpouecc 3sonouun 6uochepbl
NMPOUCXOAUT MOCTOAHHO, HayMHasg C MOMEHTa BO3HUKHOBEHUS KU3HW.
B./. BepHaackuii Bblgensn Tpu 3Tana pasBuTUs Guocdepsl.

MepBbIi 3Tan — BO3HWKHOBEHME >XU3HW U MEepPBUYHOWA 6Guochepbl. ITOT
aTan npoAo/Kancs A0 KemOpuinckoro nepuoja naneo3oinckoin apbl. Begyuine
(hakTOpbl 34eCb - FEOXMMWUYECKUE N KIMMaTUYecKuMe W3MeHeHUs Ha 3emne.

BTopoli atan - YCNoXHeHWe CTPYKTypbl Ouocdepbl B pesynbrate MosB-
NEHNA MHOFOYUCNEHHbIX W Pa3HOOOpPa3HbIX MHOFOK/IETOYHbIX 3YKAaPUOTHBIX
OpraHusMoB. [BWXYW WM (aKTOPOM BbICTyNaeT 6MONOrnyveckas 3BOMOLMUA.
JTOT 3Tan Havanca ¢ KemOpuInCKOro mnepuoga W MPOAO/Xancs O nosse-
HMWS COBPEMEHHbIX fofel. OTU ABa 3Tana, OCYLLeCTBAABLUMECS B CBS3U C
YNCTO OWMONOTMYECKUMM 3aKOHOMEPHOCTAMU >XU3HEAEeATeNIbHOCTU U pa3Bu-
TUA, MOTyT OblTb 06beAWHEHbI B nepuos 6uoreHesa.

TpeTuin atan - BO3HWKHOBEHWe YeNOBEKa, Yes0BeYecKoro obuiectea u
nocTeneHHoe npesBpalieHne 6uochepbl B Hoochepy. OH Havancs npuoéau-
3nuTenbHo 40-50 ThbicAY NeT TOMY Hasaj M NPOAO/KaeTca MO Cell [AeHb.
TpeTuin atan cBfizaH C BO3HWKHOBEHWEM UYesi0oBEYeCKOro obuiectsa. Pasym-
Has MO CBOMM HaMepeHWsM [eATeNbHOCTb MoAeil B MacliTabe 6uocgepbl
CNoco6CTBYET NpeBpaLLeHUto nocnefHelt B Hoocgepy, MO3TOMY paccMmaTpu-
Baemblli 3Tan Ha3biBAeTCHA HOOrEHe30M.

BuoreHes. O6pa3oBaHne 6Guoctepbl NPOUCXOAMN0 OLAHOBPEMEHHO C NO-
SIBNEHNEM >KMBbIX OpPraHu3MoB Ha 3emie. OBOJIOLMA XMBbIX OpPraHM3MoB
Wna napanienbHO C WU3MeHeHuem 6uoctepbl. epBble >XMBble OpraHW3Mbl
OblNMN  OLHOKNETOYHLIMW TETEPOTPOMHbLIMU, aHaspOOHLIMU NPOKapUoTaMMu.
3TN opraHn3Mbl HaKanJMBann 3HEPru0 B OCHOBHOM, B pe3yfbTare npolec-
COB [/INKONN3a U BPOXeHUs.

B nepsBuyHOli 6uochepe OblIO Mano0 OpraHWYeCcKMX BELLECTB, W reTepo-
TPOhHbIE MNPOKAPUOTHI He MOrM ObICTPO pasMHOXaTbCsA. B pesynbraTe
eCTeCTBEHHOro o0t1bopa BO3HUKAM aBTOTPO(HbIE OpPraHnu3mbl, CMOCOOHbIE
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Mepuogbl n nx

NPOAO/IKNTENNIBHOCTb

(B MNH. nieT)

AHTpoOnoreH (4eTsep-

TWUYHbBIR), 15

HeoreH (HuxHeTpe-
TWYHBbI), 23,5
ManeoreH
(BepXHeTpeTUYHbIA),
42

Menosoit, 70

KOpckuii, 58

Tpuacosblii. 35

MepmMckuii,55

KameHHOY rofibHbil i,
75 - 65

[eBoHCcKuMit, 60

Cunypuiickuin, 30

FyoxpoHonornyeckaa Tabnuya

JXMBOTHbIW 1 pacTUTENbHbIA MUP

MosBneHne un pa3BuTUE 4enoBeka. YXUBOTHbIA U
PacTUTENbHbIA MUP MPUHAN COBPEMEHHbIN 061UK

ocrnoAcTBO MAEKOMMTAKOLWMX, NIl

MosBneHWe nemypoB, LONTONATOB, NO34Hee-napa-
NNTEKOB, APMONMTEKOB. BypHbI/i pacuBeT Haceko-
MbIX. [OCNOACTBO MOKPbITOCEMEHHbLIX PaCTEHWI
MosiBneHWe CcymuyatbiX W MAaLeHTapHbIX MJ/EKO-
MUTaWUX W HacToAwmx ntuy. [peobnagaroT
KOCTUCTbIe PbIbbl. [MOsABIEHME U pacnpocTpaHeHue
MOKPbITOCEMEHHbIX. PacnpocTpaHeHMe HaceKoMo-
OMbINSAEMbIX pacTeHuin. [MosBaawTca 06LLEeCTBEH-
Hbleé HaceKOMble: TEepMTbl, MypaBbW, MYesibl, OCbl.
CokpalleHne NarnopoTHUKOB U TFO/IOCEMEHHbIX.
B KOHUe nepuoga BbIMMpPaHUE KPYMHbIX PenTu-
M AWHO3aBPOB, ME3103aBPOB M MXTMO3aBPOB.
"ocnogcTeo NPecMbIKaoLLMUXCS (amHO3aBpbI)
M TonocemMeHHbIX.  [losiBNeHMEe  apxeonTepuKca.
MpouBeTaHne roIOBOHOIMX MOJIIFOCKOB.

PacugeT npecMblKarLWMXCS - Yepenax, KPOKOAWUOB.
NneTaloWmMx  SLEepoB, AUHO3aBPOB U MepBbIX
MekonuTarWwmx. BeiMmpaHue TpunobuTos.
BbicTpoe pa3BuTME MpecMbiKawwWwmxcs. Bo3HUKHO-
BeHWe 3Bep03y6bIX MpecMblKalwWwmxcs. YBenmyunsa-
eTca pasHoobpa3ne rooCeEMeHHbIX.

Bo3HMKHOBEHME nepBbIX MPeCcMbIKarLMXCA.
MosiBNeHMe naykoB, fenalowmnx (OpM HACEKOMbIX.
3amMeTHOe  yMeHblleHue  TpunobuTtoB.  Pacuet
NanopoTHMKOOOpPa3HbIX.

YMeHblleHNe  MaHUMpPHbIX  pbIb.
KucTenepbix  pblb, cTerouedanos.
paHeHWe Ha cylle BbICLIUX CMOPOBbIX.
MblWHOe pa3BUTME KOpanios, Tpunobutos. Bbixoa
pacTeHMI Ha cywy - ncunogutel. LLInpokoe pac-
NpoCTpaHeHne BOLOPOCHENA.

MosBneHune
PacnpocT-



MpouBeTalT MOPCKME BECMO3BOHOYHbIE:  KMLLEYHO-
MOMOCTHbIE, YepBW, MOJIKOCKKU, TpUnobuTbl. MoseneHue
6eCUeNtOCTHbIX MO3BOHOYHbBIX - MaHUMPHbIX Pbl6.

OpposuKckuii, 60
Kembpuitcknii, 70

YMeHbLUeHNe NaHUMpPHbIX pbli6. MosiBNeHne
[eBoHcKunit, 60 KucTenepbix pblo, cTerouedanoB. PacnpocTpaHeHue
Ha CyLUe BbICLLUMX CMOPOBbIX.

K aToMy BpeMeHW CyLlLecTBOBanW BCe TUMbl 6ecno-

MpoTepo3oiickas 3BOHOYHbIX >KMBOTHbIX. LLMpOKO pacnpocTpaHeHsbl
npocteiwne, TrybKKW, KULIEYHOMOMOCTHbIE, 4YepBH,
2700 MAH. net MOJITIOCKW, WFNIOKOXWE W Tpuno6utel. [losiBneHue
MepPBMUYHBIX XOPAOBbIX - MOATMNA GecyepenHbIX.
Apxeiickasn Cnefapl XXU3HN He3HAUYUTeNbHbl. BO3HMKHOBEHME NpO-
KapnotoB. Bo3HVMKHOBeHue (oTocuHTesa. LLnpokoe
6onee 3500 mnH. net pacrnpocTpaHeHune LMaHo6aKTepuii.

CaMOCTOATEeNIbHO CUHTE3MpOoBaTb OpraHUWYyeckuMe BellecTBa W3 Heopra-
HUYECKNX - MepBble XEeMOCUMHTe3MpylLiMe 1 (OTOCUMHTE3MpyoLine b6akre-
pUU U CUHEe-3efeHble BOLOPOC/N.

MepBble (POTOCUHTE3NPYHOLLME OPraHu3Mbl, NOrnowas yrinekKucnblid ras u
BbIfeNIAA KNCNOPOo4, N3MEeHUIN COCTaB aTtMocgepbl. B pesynbTaTe cogepxkaHue
YrIEKUCNOro rasa B aTMocepe YMeHbLUANO0Ch, a CofepXKaHue Kucnopoga Bce
bonblue yBeNMuYMBaNoOCb. B BepxHUX Cnosx aTmocdepbl Moj BO3LENCTBUEM
3N1eKTPOXMMUYECKMX MPOLLECCOB KMCNOpoL 006pa3oBasl 030HOBbIA 3KpaH, KO-
TOPbIA 3awuLan XuBble opraHM3Mbl Ha 3emsie OT ry6UTeNbHOro BO34encTBus
ynbTpanoneToBbIX nyyen. B 3TUX YCNOBUAX MPOUCXOAMNO [anbHelllee
YBENNYEHWNE YUCIEHHOCTU >XMBbIX OPraHU3MOB.

YBennyeHne cBob6OAHOro Kucnopoga B atmocdepe 06ycnoBuio mnosene-
HWe Ha MOBEPXHOCTM 3eMAM OpPraHM3mMoB, MPUCMNOCOBNEHHBLIX K a3pobHOMY
AbIXaHUIO KWUCOPOLOM CYLLECTB.

PoTOCUHTE3MPYIOLLME OpraHu3Mbl, obuTalolwme B MOpAX, Bblpabatbl-
Ba/M M30ObITOYHOE KONMYECTBO KWUC/MOPOAa, YTO MPUBENO K WHTEHCUBHOMY
pasBUTUIO a3pobHbIX OpraHM3MoB. BcnefcTeBume paclienneHus BelecTB B
npowecce aspobHOro AbIXaHUS BbIAeNANOCh 60/bLLIOE KONMYECTBO 3Heprum,
a 60/1bLIOK 3anac 3Heprum cosgasasl BO3MOXHOCTU A1s MOPGONOrMYecKoro
N (PU3NONOTNYECKOrO YCNOXHEHUA OpPraHU3MOoB.

BaXHbIM cOObITUEM B 3BO/MOLMM OpraHUYeckoro mupa Obl1  BbIXO[
XUBbIX OPraHn3MoB Ha cywy. 10 MHEHUI0 Y4YeHbIX, NEepPBbIMW BbILWAN Ha
cywy 6aktepun n umaHobakTepum okono 3,5-3,2 maph. neT Haszag, TO ecTb
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[l pesHas nnu naneosoiickasn CpeaguHHas nnu mesosoickas Hoeas Unn kailinosoinckas

Kem6puii-  Oppo- Cuny-  [eson - KameHHO-

Mepmckuii T PUACOBBIA 10 pckuit Menosoii TpeTuuHblii YeTBepTuuHblii
CKAW  BUMKCKUM pUUCKMM CKUW  YrofbHbIM

Mepnop 6akTepnii Mepuoa Mepuog Mepuoga Mepuog
N Bopgopocnei \ NCNNOPUT APEBHUX NanopoTHMKoOB 1OTOCEMEHHbIX MOKPbITOCEMEHHbIX

N ronocemMmeHHbIX

Mepuog ﬂ‘ﬁepmo,qﬂ- Mepuog Mepropa BbiMmepwnx Meprnog HOBbLIX rpynn Mepnopg
BECMO3BOHOUYHbIX Pblb 3EMHOBOAHbIX MPECMbIKAKOLWWMXCA NpecMbIKa Wmnuxcs MJ/TEKOMUTA WX
Puc. 51. Pa3BuTune 0pi aHMYeCcKo4 0 mupa: | - NLIECTKOBbIe BOAOPOC/N; 2 - opi BUM (Mbi. POACIBEHMble iyOKaMm K
Kopapam; 3 rpn.to6utbl: 4 MONMOCKU: 5-MKMaH iCKMue PAKOCKOPMUOHBI. 6 - NaHUWPHbIE: 7 TF0/I0BOHOTME
MONMKOCKU: X- - ncunoubl. 9-cw unnapumn; KO nenupofeHApoHsl; 11 ApeBOBUAHbIE NAaMOPOrHUKN:

12 - kucTenepsble pbibbl; 13-CyX0OMNyTHbIE CKOPMUOHbLI: 14  ruraHTckue 3eMHOBOAHbIe: 15 [ApeBHE aKynoo6pasHbie
pblbbl. 16  Mopckue nuauu: 17 - aMMOHUTLI; 18 napeswspbl; 19 unHacTpaHueBHs; 2D KanamuTel; 21- npeaku
yepeHax-nnakoxenuc; 22  aBosAgHbIe AWEPbI-OPOHTTaBpPbI; 23 - pbibOALWEPbI-MX110)aBpbl; 24 - pakoobpasHbIe;

25 - nne3nosaspbl; 26  3MeesLlepbl-Me K03aBpbl: 27 ipexpoi ue ALLepbl-rpuLoneTopchl; 2S - LMKac;

29 - clerosaBp: 30 patouwmnii Awep; 31 nepeoii NWwa apxeoTepuKe: 32 - XUWHbIA Awep-Tupa 03aBp; 33 -ApeBHUE
maekonuTawuime; 34 - npeaku nowageii; 35 -oceTpoBas pbiba; 36  BeTBMCTbIE KOpasibl; 37 - MOPCKUE HO.IOPOCH;
38 - penbtuH; 39 - nonyobesbsiHa nemyp: 40 6Ge3spormit Hocopor; 41 4enoBekoobOpasHas 06e3bsAHa: 42 - MaMOH i:

43 - cabnesy6bblii TUrp: 44  HoneHb; 45 - KanbMap M KOCTHble pbibbl; 4 6 - KUT; 47 - 10XKHasA o6eun.aHa-aBerpanonulex:

48 o06e3bAHOYE.lOBEK-UNTeKawpon; 49 HeaHgepkblely 50 Yel0BEK pasyMHbIi



3alonro Ao nosBneHns 3ykapuot. C BbIXOLOM
Ha cylwy MpoKapuoT CBfA3aH npolecc obpas3osa-
HuA nousbl. Okono 500 450 MAH feT Hasag Ha
CyWy BbIWIN U 3YKapuUOTbl - pacTeHus, 3aTeMm
N XXNBOTHble. C 3TOr0 BPEMEHMW 3BOMIOLMUA XU-
BOr0 Mupa LWna He TOMbKO B BOAHON, HO U B
Ha3eMHO-BO3AYLUHON cpefe.
[MepBble pacTeHMs, BbllUeALLMe Ha Ccylly, noce-
JMSINCb Ha BNAXKHbIX MPUBPEXHBIX Y4acTKax BAO/b
MPecHbIX BOA0EMOB. JTO Oblv Terepb YXe AaBHO
BbIMEpLLUME MHOTOK/METOUHbIE PACTEHUS! - PUHWMO-  pyc.50. MepBble HaseMHbIe
(uTbl  (PUHWA, KYKCOHMSA), npousoLeflive ot pacTeHus: 1- puHUS;
3eM1eHbIX MHOTOKNETOYHbIX Bogopocnein (puc.50). 2 - KyKCOHMS.

B nocrnefyrolwmnx 3atanax 3BOMIOUUN MOABWUAUCL MXW, NayHbl, XBOLLW,
NanopoTHUKMN, Ha CMEHY KOTOpbIM MPULLIA CEMEHHble pacTeHus. Y pacTe-
HUA C(HOPMUPOBANUCL CMCTEMA MWUHEPasnbHOro MUTAHUA - KOPHM U cucTema
BO3JYLIHOr0 nuTaHua - nobern, a Ansa fydwero YynaeivBaHWA CBeTa Yy
pacTeHWA pasBUINCL JIUCTbA.

Moyt OLHOBPEMEHHO C pacTeHWAMM Ha CyLYy BbIW/IA W NepBble XWUBOT-
Hble - naykyn v CKOpnuoHbl. B nepuopg okono 380 MnH neT Hasafg NosABuU-
NUCb MepBble 3eMHOBOAHble. B panbHeiwem, npubnunsmtensHo 300 mMAH net
Ha3aj, MaccoBOro pacnpoCTpPaHEeHWs W NpoLBeTaHWsa LOCTUTIM NPECMbIKAK-
Wuecsa: AMHO3aBPbI, ApeBHUe 4epenaxu U Kpokoaunbl. Okono 200-230 MmH
NeT Hasafj NoABMAUCL NTULbLI U Mnekonutawowme (puc.51).

BuocthepHas posib XMBOTHbLIX CBfi3aHa C UX TETEPOTPOHLIM TUMOM MU-
TaHMUA N CNOCOGHOCTbLIO K nepefBvkeHUto. OHU MOTPe6NAT opraHMyeckue
BellecTBa, CO3JaBaeMble pacTeHUSMU, W MepeMeLLatoT ero Ha 3HauyuTeslbHble
paccTosHnA. TeM CaMblM >KWBOTHble CMOCOBCTBYIHOT PacnpoOCTPaHEHWUIO
nio4o0B, CEMSH, Crop.

B pesynbTate ypaBHOBELUIMBAHUA AEATE/IbHOCTU aBroTpPoO(OB. reTepoTpo-
(boB W pefyLeHTOB, Y4YacTBYHOLMX B KPYroBopoTe BeLecTB, B 6Guochepe
cthopMMpoBanoch COCTOAHME romeocTasa (MOCTOSIHCTBO, YCTOMYMBOCTL). Mo-
fBfIeHNe YenoBeka nNpuMBeno K 06pa3oBaHU OYeHb MOLLHOT0 B UCTOPUU
6rnoctepbl hakTopa, KOTOPbIA MO CTeneHW CBOEro BO3AEWCTBUS MpUpaBHU-
Ba/iCA K KPYMHbIM reosiormyeckum npoueccam. ITOT (hakTop (YenoBeyeckas
[eATeNbHOCTb)  CTAHOBM/ICS  MPUUMHON  HapyLleHUs TFOMeoCTaTU4ecKoro
cocToAHNs Buocgepsl.



KnwoueBble cnoBa: 3Bonwouus  6uocdepbl, nepuos 6uoreHesa, nepuoj
N HOOreHesa.

.A Bonpocbl 1 3agaHu4.
1 TMpoaHanu3mpyiiTe OCHOBHble 3Tanmbl Pa3BMTMSA 6Guochepsbl.
2. HasoBuTe ycnoBusi, KoTopble 06ecneynnv BO3HWMKHOBEHMWE >KMBbLIX OpPraHu3-
MOB Ha Halleil nnaHete.
B Kaknx ycnoBusix BO3HUKAU (POTOTPOPbLI?
4. PackpoiiTe 3Ha4yeHue XXMBOFO BellecTBa Omoctepbl Ha BCeX 3Tanax 3BOJO-
umun.
5. Kakyl pofb Ha KaXAOM W3 HWX Urpanu 3efieHble pacTeHuns?

w

§ 32. 3BONOUNA BUNOCPEPbLI. HOOIMEHES3

BcnoMHUTe, MCTOpUO CTaHoBneHMs anga Homo sapiens. OxapakTe-
pu3yiiTe MeCTO YenoBeKa B CUCTEMe OpraHuM4yecKoro mupa.

MoHATKMe 0 Hoocthepe. Hoocthepa - 3ro HasBaHMe 6GuocHepbl B ee HO-
BOM, Npeo6pa3oBaHHOM Ye/I0BEKOM COCTOSHUMW.

UenoBeK Kak 4acTb NPUpOAbl HEMNpepbiBHO CBfA3aH C Held U HeoTAenuMm OT
06LMX 3aKOHOB, MPUCYLLMX BCEMY >XMBOMY. HO B OT/MuMe OT BCEX [APYrux
npeAcTaBuUTeNiel XXMBOW MaTepumn 4esloBEK HafesneH pasymoM, 4TO [efiaeT ero
YHWUKa/NbHbIM XMBbIM OpPraHnu3mMoM Ha 3emne.

®paHuys3ckuii MaTematuk 3ayaps Jlepya npefnoxun TepMuH - Hoocgepa
(oT rpey. noos - pa3ym + sphaira - wap). OH Ha3Ban HOOC(HEPON 060104KY
6uocepbl, KoTopas (HOPMUPYETCS YEN0BEYECKUM CO3HaHWEM.

Hooctepa - o6osouka 3emnu, BKAKOYalOWAA YerloBeYECKOe 06LecTBO
C €ero A3blKOM, MbILEHUEM, Ky/IbTYPO, WHAYCTPUEA W NpoYMMun  aTpu-
O6yTamMn pasymHon fesTenbHOCTU. OCHOBOMOMIOXHUK yyeHWs 0O 6uochepe
B.. BepHagckui paclwumpui  faHHOe MOHATWE: pasyMHas [AeATeNbHOCTb
yesioBeKa [0/HKHA CTaTb BeAylMM (haKTOpOM B OTHOLUEHMAX o6LuiecTBa U npu-
poabl. OH npencTaBnseT Hoockepy, Kak HOBbIA 3Tanm B pa3BuUTUM 6GUOCHEpSI,
3aK/IYaloLWMIACA B pa3yMHOM perynvpoBaHMN OTHOLLEHMWIA YenoBeka 1 NPUPOAbI.
OH >e copmynupoBan KOHLENUWIO, B COOTBETCTBUM C KOTOPON AeATeNbHOCTb
yesioBeKa HOCMT TBOPYECKWI XapakTep. bnarogaps 4enoBeyeckomy pasymy, CO3-
[alTCca copTa Ky/bTYpPHbIX PacTeHMin U NOpoAbl AOMAalUHUX XUBOTHbIX, paHee
He CyLLeCcTBOBaBLUMX B npupofe. Hoocgepa - BbiCas cTagna passutus Guoc-
(hepbl, NMpU KOTOPOI pasymHas [AeATe/bHOCTb Ye/loBeYecTBa CTaHOBUTCS [/1aBHOW
ABWXYLLEN CUMOA ee pa3BuTUA. YenoBeK AO/MKEH MPaBWIbHO MOHUMATb 3aKo-
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HOMEPHOCTW 3BONIOLMM OGUOCKEPbl U UCXOL4A M3 3TOr0 PasymMHO perynnpoBaTb
ee 3KONOrmyeckoe passuTue. Jpyrumu cnosamu, CBOeN TPYLOBOW [eATesbHO-
CTbIO YesioBEK He AO0/DKEH HapyllaTb 3aKOHOMEPHOCTM 3BOOLMMU GUOCHEpDI.

HooreHe3. Okono 50 TbiC. neT Hasaf B 3BONKOLUIO BMOCKepbl CTan BHO-
CUTb BKNaj HOBbIi (PaKTOP —aHTPOMOreHHbIW, CBA3aHHbIN C AeSTENbHOCTbIO
yenoseka. C nosBNeHMEM 4YesloBeYECKOro o6LiecTBa B 3BOMOLMM GUOCHepsI
Havanca nepuof HooreHesa (puc.52). B Havane cBOero CTaHOB/IEHUS YeNOBEK
Kak 61M0n0rnyeckuii Bug SBsAACA 00bIKHOBEHHbIM FeTepoTPOPHLIM KOMMOHEH-
TOM 6MOLEHO030B. IHTEHCMBHOCTb BO3A4ENCTBUA NIIOLEN Ha cpefy 06uTaHus
He OT/iMyanacb OT BO3AeWCTBUS APYrux OopraHu3moB. [eATenbHOCTb YenoBe-
Ka B NepByl0 ouyepedb OblNO CBA3aHA C YAOBNETBOPEHWEM HACYLHbIX MOTPeb-
HOCTel Yenoseka B nuuie v xunbe. Monyyas 0T OKpyXarolel cpefbl cpej-
CTBa K CYLLeCTBOBAHMIO B TakOM KO/MMYeCcTBe, KOTOPOE MOJIHOCTbID BOCCTa-
HaB/IMBANOCL 3a CYET eCTeCTBEHHbIX MPOLEeCCOB BMOTUYECKOro KPYyroBopoTa.
Nogn BosBpawanu B 6uochepy TO, YTO WUCNOMb30BAIM LpYyrve OpraHu3mbl
ANs CBOE XU3HeLeATe/IbHOCTMW.

Monyo6e3bsiHbl
0O6e3bsHbI
MRHNET |
70 60 50 40 30 20 10 5 4 3 2 0,5 0,25 0,1 0

Punc.52. 3Bontouns yenoBeka. 1- mepBOHa4anbHbI NPefjoK NPMMaTOB;

2 - gpuonuTtek; 3 - pamanuTek; 4,5 - aBcTpanonutek; 6,7 - Homo erectus
(apxaHTponbl: NUTEKAHTPON, CMHAHTPON); 8 - naneoaHTpon (HeaHgeptaney); 9 - Homo
sapiens (kpomaHboHeLl); 10 - COBpPeMeHHbIii YenoBek; 11 - y3KOHOCbIE 06e3bsHbI;

12 - WwnpoKoHocklie 06e3bsAHbI; 13 - nemypsbl; 14 - nopu; 15 - fOATONATHI;
16 - opaHryTaHbl; 17 - rm660oHbl; 18 - ropunnsl; 19 - wWKmnaH3e.
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Bnarogapsi pa3BMTUIO YMCTBEHHbIX CMOCOBGHOCTEN, TPYAOBON LAeSATeNbHOCTH
M coumanbHOMY 06pasy >KU3HW, 4YeI0BEK BbIXOAWN W3-MOL KOHTpons 6wmonoru-
YECKMX 3aKOHOB pa3BWUTUA, BCe 60/bLUe MOAYMHANCA 3aKOHaM pas3BUTUS Yeno-
Beyeckoro obuiectBa. lcnonb3oBaHWe OrH§, COBepLUEHCTBOBAaHWE OpPyAWA AN
OXO0Tbl, Pbl6OMOBCTBO, CTPOUTENLCTBO XWU/MLL, aKTUBHOE paccefieHue, pasBuTue
3eMnefienins, CKOTOBOACTBO, a TakKXe MocnefoBaBLUas 3aTeM 0CeA/10CTb MHOMMX
HapoZoB, CLenann YefnoBeKa CU/ION, U3MEHSIOLLEN OKPYXaloLLy Cpeay.

B CpenHue Beka TeMmnbl pa3BuTUA 06LLeCTBA, MPOMbILIJIEHHOCTU W
CeIbCKOro X03AiMcTBa yckopunauch. leorpaguuyeckme OTKPbITUS MNO3BOMNUAN
3aMeTHO pacwuMpuTb OCBOEHME MPUPOLHLIX TEPPUTOPUIA AN YenoBeYeCKUX
HyX[. Yenosek AN yAOBNETBOPEHNA CBOMX NOTpPe6GHOCTel cTan Bce 60MbLue
ncnonb3oBaTh XMBOe N KOCHOe BewecTBa. HaunmHaa ¢ XIX B. yenoBek cTan
aKTMBHO CXWUraTb MCKOMaemoe TOMAWBO - Yrofb U HedpTb. HakonjeHHoe B
3eMHOI KOpe OMOreHHOe BELLECTBO, KOTOPOe paHee He BOBEKANOCb B Kpy-
roBOPOT 3/IEMEHTOB U B MOTOK 3HEPruun, 6bi710 UCKYCCTBEHHO BBEAEHO B HUX
yesioBEKOM. B pesynbTaTe M3MeHWNIacb U cama cucTema, TO ecTb Guochepa
nepectana 6biTb TONbKO MNPUPOLHON 3KOCUCTEMOM, a npeBpaTuiacb, Mo
CyLLecTBy, B aHTpono6uocpepy.

Ewe 6onee rnybokume M3MeHeHUs B GUOCHEPHBbIX Mpoueccax Havyaimcb B
XX B. B pe3ynbTaTe Hay4HO-TEXHWYECKOW peBoMoUMN. BypHbIMM Temnamu
CTa pa3BMBATbCA SHEPreTuKa, TPAHCMOPT, XMMUYEecKas MPOMbILLIEHHOCTb.
3T0 NpuBeENo K TOMY, YTO [AeATe/IbHOCTb YesloBeKa MOCTENeHHO cTana (pakTo-
POM, M3MeHALWMUM 06NnK 3emnun. Pe3ynbTaToOM CTafo paspylleHue npupos-
HbIX 3KocucTem (03ep, 60NOT, NYroB), a TakXe BbIMUPaHWE MHOTUX BWAOB
YXMBOTHbIX W PacTEeHWIA, WCTOLLEHMEe MNOMe3HbIX MWCKonaeMbiX. Kpome Toro,
3arpsisHeHVe OKpy>KaloLlelh cpefbl paguoakTUBHbIMU BelecTBamMu, SA0XUMU-
KataMmu, a TakXXe MPOMbILUIEHHbIMA U 6bITOBbIMK OTXO4aMu NPUO6Gpeno rno-
6anbHble MacwTabbl. Bce 3TO MOCTaBMIO 4Ye/IOBEYECTBO Ha rpaHb 3KOI0ruye-
CKOM KatacTpobl. CerofgHs Maclitabbl BAVAHUSA Ye0BEYECKON [AeATeNlbHOCTU
Ha 3BOJMIIOLMIO Buochepbl CTanM MOUCTUHE TUFAHTCKUMU. BOMbLWIMHCTBO Aeit-
CTBWIA, MOPOA NPUBOAALLMX K KaTacTpPo(MyecKUMm MOCNeLCTBMAM, COBepLua-
OTCS YENOBEKOM OT HEeMOHWMaHUA MPUPOAHbLIX MPOLECCOB W ABNEHWM, a Tak-
e X B3ammocBsA3eil. MprMepoM MOXET CAYXUTb 3arpsisHEHME OKpYXKatoLein
cpedbl M MHTEHCMBHOE, HEYMepeHHOe WCMOo/b30BaHWe MPUPOLHLIX Pecypcos.

Hayky ynpaBfeHus B3aMMOOTHOLUEHUAMMW MeX[Ay 4enoBeyeckuM o06Lye-
CTBOM U MPUPOAOM MOXHO Ha3BaTb HOOTeHWKOW. OCHOBHas Lefb HOOreHu-
KM - MJaHMPOBaHME HACTOSALLEro BO uMA Oyayllero, a ee rnaBHaa 3ajava -
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Mcrpas/fieHWe HapyLeHW B OTHOLUEHMSX 4YenoBeka WM NPUpPOfLbl, Bbl3BaHHbIX
Hay4YHO-TEXHUYECKONM peBontoumnein. OCHOBHONM 3afayeil 3TO HayKu SABMsSETCA
BOCCTAHOB/IEHMNE HAPYLUEHHbIX B3aVIMOOTHOLUEHWUI MeXJy YenoBeKOM M npu-
poLol, 06YCNOBMEHHbLIX TEXHUYECKUM MPOrpeccom.

HooreHnka fO/MKHa He TOMbKO BbIMOMHATL OXPaHHble (YHKLMKU, HO [0NX-
Ha cnoco6CcTBOBAaTbL YBE/NMYEHMUIO MHOroobpasvs POpM >KM3HW MyTeM CO34aHus
HOBbIX (POPM pacTeHWM, >XMBOTHbIX U MWKPOOPraHW3MoB. ITW HOBble Opra-
HU3Mbl MPU3BaHbl HE TOMLKO CAYXXUTb WUCTOYHWUKOM MULLK, KMCNOPOAA, Cbipbs
ANA NPOMBIWIEHHOCTM, HO M MOMOratb YesioBeKy, OCyLLecTBnAs OydepHble
(yHKLMKN, BOPOTLCA C BPELHbIMW MOGOYHLIMWU pe3ynbTaTaMyu TEXHUYECKOro
nporpecca, cnocob6cTBoOBaTh elle 60siee aKTVBHOMY OCBOEHMWIO HEXUBON npu-
poAbl, CONPOBOX/AaTb 4Ye/l0BEKa B KOCMWYECKUX MNojeTax.

[Mo3HaHWe 3aKOHOMEPHOCTEM CyLLecTBOBaHMSA aHTponobuocepbl, pasyMm-
HOe perynvMpoBaHue ee MpoLeccoB MO3BONAT MPeLOTBPaTUTL N06asbHbIA KO-
NOrnYeckunin Kpmanc (0T rped. Krisis - MOBOPOTHbIA MYHKT, WCXOA) - TaKoe
COCTOSIHWE MPUPOLHON OKpYXXaloLleid cpedbl, MpU KOTOPOM OHA CTAaHOBUTCA
HEMPUro4HOW ANA CYL,eCTBOBAHUA Pas/INUHbIX (HOPM XKU3HW.

ATanbl 3BonwOUMM  BUochepbl XapaKTepu3oBaIUCb YBEMYEHUEM pa3Ho-
06pa3ns XuMBbIX (HOPM U YCNOXHEHMEM WX OpraHusauun. VIMEHHO >XMBble
opraHu3mMbl MO3BOMIMAN 3eMjie MPUOOPECTU ee YHWKaNbHbIA 06/MK W CTaTb
NNaHeToOW >KWU3HW cpean Apyrux nnaHeT COMHEYHOW CUCTeMbl. [NaBHbIMY
(pakTOpamun 3BOMIKOLUKN BMOCKhEPbl Ha PACCMOTPEHHbLIX 3Tanax ABMAAKTCA MPo-
LLeCCbl, CBfA3aHHblE C (YHKLMOHMPOBAHUEM XXMBbLIX OPraHM3MOB: CUHTE3, pas-
pyLleHue, KpyroBopoT. Bbiclieli cTagueil pa3Butus Guocdepbl, OCHOBAHHON
Ha 4enoBevyeCKOM pasyme, SBSeTCA Hoocgepa.

KnioueBbie cnoBa: aHTponobuocepa, Hoocepa, aBTOTPOPHOCTb HENOBEKA,
HOOreHUKa, rnobanbHblli 3KOMOTMYECKUI KpUsKC.

Wl A Bonpocbl 1 3agaHuu.

1. OxapakTepusyiiTe BKNaj YesioBeKa B 3BONHOLMIO 6Guochepsl.
2. Yto nogpasymeBan B. V. BepHafgCkuii nog NOHATMEM «HOOCHepa»?
3. B uem 3ak/ntovaeTcd GuochepHas ponb 4venoeka?
4. YTo Takoe aHTPOMOreHHbI KpyrosopoT?
@ 5. Uto npeactaBnseT coboi rnobanbHblli 3KOMOTMYECKU KpM3nc?

BbICKa>KMTE CBOE MHEHME.

1 CylecTByeT BblpaxeHue: «[16enb NpUpOAbl HAUYMHAETCS C MCUYE3HOBEHWS
necoB». Kak Bbl AymMaeTe, BEpHO N oHO? OTBeT 06OCHYliTe C Mo3ULMM
pasfiMyHbIX 3TanoB 3BOMOLUMKU 6GUOCHEpDI.
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2. [OokaxwuTte, 4yTO Hambonbluee aHTPOMOreHHOEe BO3A4eicTBME B 6Guocgepe cka-
3bIBaeTCA Ha GMOreOXMMMUYECKOM LMKNe yrnepofa. KakoBbl ero nocnefctsus
L8 XKMBOW W HEXMBOW NPUpOAbI?

3agaHnsa gna camMocTOATeNIbHOM paboTbl. 3anonHuTe Tabnuyy.

MpegcTaBuTENN MpusHaku,
Ctagus PeA ' O6bem PocT, P
NCKOMaeMble XapaKTepHble Ans
aHTponoreHesa Mo3ra, cm1 cm o
(hopMmbl nogen

§ 33. UHENNIOBEK KAK COCTABHAA YACTb BUVWOC®DEPLI.
BIMAHME YENOBEKA W ET0O AEATE/NIBbHOCTW HA TNMPUPOAY

B uyeM cocTOMT aHTPOMOreHHOe BO3AeNCTBUE HA PaCTEHUS U >KMBOT-
HbIX? KakoBbl ero nocneicTseus?

Mpeobpasytoliee BAWUAHME YeNOBEYECKOro 06LecTBa Ha MpUpoAy ABNSET-
ca HemsbexHbIM. C poCTOM HacefleHUs BO3[eilcTBMe 06LiecTBa Ha bGuochepy
MOCTOAHHO YCU/IMBaeTCA. ITO CBA3AHO C BOBJ/IEYEHMEM B XO3ANCTBEHHbIA 060-
pOT 60/IbLLOI0 KO/MMYECTBA BELLECTB U JHEPTUW, a TakXkKe MepecTporikn obLiei
CTPYKTYpbl 6uocdepbl. [eAaTeNnbHOCTb Ye/loBEKa BCE CU/IbHEE U3MeHSieT 061K
NNaHeTbl. YCU/EHWe BAUSAHWSA YesloBeKa Ha Npupofy WuaeT OLHOBPEMEHHO C
BO3pacTaHMeM YMUC/MIEHHOCTW HacefleHUsi NnaHeTbl. Ecnn K Havany XVIIl Beka
HaceneHne 3emnu cocTasnano npu6auMsuTensHo 600 MIH 4YenoBek, TO celyac
OHO gocTturaet 6onee 7,5 mapa.

Cnoco6bl Bo3aelicTBUA 4venobeka Ha 6uochepy. B3aunmopgeincteme obuiecT-
Ba C MPUPOLOV NpPOSABNSETCA B W3bATUM W3 MNPUPOLbI BELLECTB U 3IHEPTUw,
YHUUYTOXEHUN OrPOMHOr0 KO/IMYeCcTBa BWAOB >KMBOrO MWUPa, KapAWHAabHOM
npeobpas3oBaHuM MNPUPOLHbLIX COOOLLECTB W LenbiX naHAwagpTtos, B cbpoce
KONOCCaNbHOr0 KOMMYecTBa OTXOA0B B OKPY>KaloLWyH cpedy W MHOroe [pyroe.

Nogn 3acenaoT Haubonee 6oraTtble B MaTepuasbHOM OTHOLUEHMM, 6naro-
NPUATHbIE 30HbI 3eM/IM U KOPEHHbIM 06pa3oM M3MEHSAIT CYLLEeCTBYHOLLINE 3[eCh
NpUpPoLHble 6GMOreoLeHO3bl, BO3ABUralOT rOpPOoAa, PasMeLalT 06beKTbl MNpo-
MbILUIEHHOCTN U Ce/IbCKOXO3ANCTBEHHbIE Yrofps. Tem cambiM OHM 00efHS0T
3KOCUCTEMY, paspyLLalT CMOXMBLUMECA NPUPOLHbIe KOMIMIEKCbl U YHUUTOXAKOT
MecTa 06MTaHWMA XXUBbIX opraHuM3MoB. Boga, aTmocdepa, MouBbl 3arpA3HATCA
0TX0[amu MpPOM3BOACTBA, BblpybalTca neca, WUCTPebNAKTCA AWKME XXUBOTHbIE,
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paspyLlalTcs NpUpoAHble 6MoreoLeHo3bl. B pesynbtate 3TOro GMOTMYECKUMN
KpPYyroBopoT CTaHOBUTCA HE3aMKHYTbIM. VI3MeHsieTca TeyeHue MHOrUX reoxu-
MWYECKNX MpoLLeccoB Ha 3emse.

Knaccugpumkauns npupogHbIX pecypcoB

("Heucuepnaemble NpMpoaHbIe pecypcbl A Kcuepnaemble NpUPOSHbIE pecypcbl

X
A ConHeuHas sHeprus A— C Bocnonsiemble > & HesocnonHsembie D

T OHeprua seTpa A XKUBOTHbI MUp y MpocTpaHCcTBO
< 06uTaHMs
C 3Heprus mopckux

\
I BOJTH y [T Monesnbie

y ’ I NCKOMaeMble

BO3AYX

C ATMOCGepHbIi

OC06eHHO OCTpbIA KOHMIUKT B 3KOCMUCTeMe OUOCHepbl BO3HUK MOA BUSA-
HMEM 3aCOpeHMsi Cpeabl PagMoakTMBHLIMK 0CaAKaMu, rasoobpasHbIMM 0TXOAa-
MW MPOM3BOACTB, MPOAYKTaMW CropaHus, pasnvBaMu HeTH, BCEBO3MOXHbLIMU
XUMUYECKUMW BeLLeCTBAMW W MHOFMMU APYTrUMU. BONbLWMHCTBO WCKYCCTBEH-
HbIX OpraHW4yecKux BeLecTB (NOMM3TWNEH WM nacTMacca) He nopggaeTcs 6uo-
reHHOW nepepaboTKe Aaxe C MOMOLLbIO FPUOOB M GakKTepuid, MOTOMY OHU He
BOB/EKalOTC B OMONOrMYECKMii KPYroBOPOT, a HakannvBakTcs B Guocdepe.

B 6uocthepe unaeT cokpaweHue 6MONOrMYecKOro pasHoobpasnsi - Orpom-
HOro MaTepuanbHOro pecypca, KOTOPbIi MOMOraeT el COXpaHATb YCTOWYMBOE
coCTOsiHME. Temn BbIMUPAHUS BMAOB B HACTOSLLEE BpeMS HaMHOrO pa3 BbiLLe,
YeM BO BeCb MpeALlecTBYHOLWMA nepuod. KonmuecTBo mcuesalowmx BUAOB pac-
TEHWUW, XMUBOTHbIX, FPUOOB BO3pacTaeT.

Mo cBoMM MNOCNeACTBMAM BO3AENCTBMA YenoBevyeckoro obuiecTsa Ha cpegy
06MTaHUA MOryT ObiTb MNOMIOXUTENbHLIMA W OTpULAaTeNIbHbIMU. OCHOBHbIE
nyTM OTpuLaTeNbHOro BO3AEWCTBUS NOAE Ha NPUPOAY 3aKNKuvarTcA B
pacxofoBaHWM €CTECTBEHHbIX OOraTtcTB - MPUPOAHBLIX PECYpPCOB B BUAE MU-
HepanbHOr0 Cblpbs, BOAHbIX PECYpPCOB; 3arps3HEHWM OKpYXaloLiein cpepbl,
ncTpebneHnn BUAOB, paspylLleHUn OMOreoL,eHO30B.

B akonornyeckom, NpupofoOXpaHHOM acnekTe NpUPOAHble pecypcbl Npu-
HATO AENWUTb Ha McYeprnaemble U Heucyepnaemble.
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EcTecTBeHHble 6orarctBa nnaHeTbl AeNATCA Ha HEBOCNO/IHAeMble U BOC-
nosnHsemble. K nepsbiM, HanpuvMep, OTHOCAT MOJie3Hble UCKOMaemble, 3anachbl
KOTOpPbIX OrpaHuyeHbl. TeHAEHUMIO B W3MEHEHUAX BOCMOMHAEMbIX MNPUPOA-
HbIX PECYpPCOB MOXHO MNpoOCnefuTb Ha npumepe neca. B Hactosuiee Bpems
necamu MOKPbITO MeHee TpeTu cywn (6e3 AHTapKTUAbl), Torja Kak B A0u-
CTOPUYECKME BpemMeHa UM Oblfo 3aHATO He meHee 70%. YHUUTOXEHWE Necos,
npexje BCEro, pe3ko HapyLllaeT BOAHbIA pexuMm nnaHeTbl. [pepbiBaeTcsa 3a-
[epXKa BOAbl B MOBEPXHOCTHbLIX COSAX MOYBbI 33 CYET W3MEHEeHWs ee CTPYK-
Typbl: 0e3/1eCHble Y4YaCTKW 3eMHOM MOBEPXHOCTM O0ObIYHO MOYTU JINLLEHbI
pbIXN0ro, 60ratoro rymycom rmMo4BeHHOro Cf0s, CNOCO6HOro Hakanameatb W
YOePXMBaTb BOLY. YMEHbLUAKTCSA 3anacbl FPYHTOBbIX BOJ, MeNewT pekn. WX
[LHO MOKPbLIBAETCA W/IOM, 4TO MPUBOAMT, B CBOK OYepefb, K YHUUTOXEHMUIO
MeCT HepecTa pbld U COKpaLLeHU0 MX YMCNEHHOCTWU. Tanasd Boda W [OXKAeBble
MOTOKM CMbIBAlOT, & BETPbl, HE CAepPXUBaemble NeCHOW nperpagoi, BbIBETPU-
BalOT MOYBEHHbIV Ccfioli. B pe3ynbTate BO3HWMKaeT 3po3usi nousbl. C BbIpy6-
KOl NlecOB TMOGHYT Hacenswuwine Mx MTULbI, 3BEpu, HaceKOMble-3HTOMOarw.
Bcnegctene storo 6ecrnpensATCTBEHHO PasMHOXAKOTCA BpeAuUTeNn CenbCKo-
XO3AMNCTBEHHbIX KynbTyp. Jlec ouuMwiaeT BO3AYX OT SAO0BUTbIX 3arpsisHEHUN,
B YaCTHOCTW OH 3aflepXMBAeT pajMoaKTUBHble OCAAKW W NPenAaTCTBYeT uX
JanbHelnleMy pacnpocTpaHEHUIO, TO eCTb BbIpyOKa /1eCOB YCTpaHAeT BaX-
HbIA KOMMOHEHT CaMOOYULLEHUS BO34yXa.

Takum o06pa3om, M3-3a HepaLMOHa/IbHOrO 3eM/ENO0/b30BaHNA YesoBeye-
CTBO MOTEPSANO BCMEACTBME 3pPO3UW MOYB OOLUIMPHbIE TEPPUTOPUM, CTaBLUUE
NPakTUYeCKN HenpurogHbiMn ana 3emnegenusd. CxofHad cuTyauus cosfa-
nacb U B CpefjHea3naTCKOM permoHe, Korga 6ofbliasg 4acTb BOAHOrO CTOKa
pek Amy-Oapbn v Cbip-dapbu 0TBOAUMACH HA X/IOMKOBbLIE W PUCOBbIE MONS.
B pesynbTate pasmepbl ApasbCKOro MoOps CTain KatacTpouuecku 6bICTPO
YMeHbLIATbCA, Pe3KOo BO3pOcC/ia ero CO/MeHOCTb. YMEHbLIMNO0Ch MWCMnapeHue
BOAbl C ero MOBEpXHOCTW, a K/AMMaT B PervoHe cTas CyLecTBEHHO 6onee
cyxuMm. Wcuyesna 6osnblias 4acTb BMAOB XXMBOTHbIX W pacTeHWUin, o6uTaBLINX
B HEM W Ha Mpunexawux TeppuTopusx.

OpfHa u3 cepbe3Hellnx npobnem COBPEMEHHOCTM - MOCTENEHHOe Mo-
TenjneHne KauMmara MaHeTbl, CBA3AHHOrO B MEePBYK OYepedb C BbIOPOCOM
B aTmocdepy MPOMbIWNEHHBIMX NPeaNnpPUATUAMU  OFPOMHOI0 KO/MMUYecTea
YINEKUCNOro rasa, 60/bllasg 4acTb KOTOPOro He MOXeT ObiTb YTUAU3UPOBA-
Ha pacTeHVMAMMU B npouecce oTocuMHTe3a. B pesynbTaTe OH HakanjnBaeTcs
B BEPXHUX COAX aTMocgepbl U NpenaTCTBYeT eCTeCTBEHHOM TennooTaauve,
co3fjaBas TaK HasblBaeMblil MapHWKOBLIA 3ghekT. TemnepaTypa aTtmocdepsl
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N BEPXHUX CNOEB 3eMHON MOBEPXHOCTW MPWU 3TOM HEYK/IOHHO MOBbILIAETCA.
3T0 NPMBOAUT K TasHUIKO APKTUYECKUX W aHTApPKTUUYECKUX NefHWKOB, 4TO
COMPOBOXJaeTCa  paspylleHWeM NPUNONSAPHbIX  3KOJIOTMYECKUX  CUCTEM.
MporHo3upyeTca fafibHeillee MNOBbIWEHNE YPOBHA MUPOBOrO OKeaHa.

MpoMbILNEHHbIE OTXOAbl, PafVMOaKTVBHble BellecTBa, NecTULMAbl, MNpu-
MeHseMble And 60pbObl C BPeAUTENAMU  CebCKOXO3ANCTBEHHBLIX KyNIbTyp,
3arpasHAT NpUpoAHYH cpedy K uucny oTpuuaTeNibHbIX BAWSHWUIA YenoBeKa
Ha 6uoctepy OTHOCUTCA TakKXe Heperynmpyemblil MPOMbICEN PblObl, MEKO-
nuTalowmnx, 6ecno3BOHOYHbLIX, BOLOPOC/EN, W3MEHEHMe XMMMWUYeCKOro cocrta-
Ba BOJ, BO34yxa, MO4YBbl B pe3y/nbrarte COHPOCOB OTXOLOB MPOMbILLIEHHOCTH,
TpaHCnopTa W CefbCKOX03ACTBEHHOIO NpPom3BoAcTBa. lMpy 3TOM yMeHbLUaeT-
CA He TOMbKO YMCMO AMKUX XKMBOTHbIX W AUKOPACTYLMX PacTeHU Ha 3emie,
HO M GeccnefHO McYye3aeT UX eCTeCTBEHHas cpefa 06uUTaHus.

[eaTenbHOCTb Ntoaei, npeobpasytouas npupoay, HemsbexxHa, TaK Kak ¢
Heil CBAI3aHO COBPEMEHHOe U 6yayulee 6narococTosiHMe HaceneHus. Cospe-
MEeHHOe 4e/I0BEYECTBO pacrnoniaraeT MCKAYUTENbHO MOLHbIMK (hakTopamu
BO34ECTBMA Ha MNpMpoAy N/aHeTbl, KOTOPOe MO CBOMM MOCNeACTBMAM MO-
XeT O6blTb M OTPULATENbHLIM, W MONOXUTENbHbIM. CnefoBaHUe NPUHLKUNY
HayyHO 060CHOBAHHOrO pauMoHaNbHOro MPUPOLONOSL30BAHUA NO3BONAET
noayyYnTb B LENOM MO3UTUBHbLIA UTOT.

PaunoHanbHoe NPUPOAONONb30BaHuMe - TWUM B3aMMOOTHOLLEHWI 4Yeno-
BeKa C OKpy)awLleid cpefoil, npyv KOTOPOM MOAM CNOCO6GHbLI pa3yMHO OcC-
BaMBaTb MNPUPOLHbIE pecypcbl W NpefynpexpaaTb HeraTMBHblE MOCNEACTBUSA
cBoeli feATenbHocTU. [lpyMepoM  pauMoHanbHOro  MPUPOLOMNONbL30BaHNA
CNYXWUT co3faHue Ky/bTYypHbIX NaHAWwapToB, NPUMEHEHME MaNoO0TXOAHbIX U
0e30TX0AHbIX TexHonorunii. K pauuMoHanbHOMY NpPUPOLONOSb30BaHUIO OTHO-
CAT BHeApeHue BUMONOrMYecKMX MeToaoB 6OpbObI C BPeaUTENs MU Ce/lbCKOro
X0351McTBa. PauuoHafbHbIM MPUPOLOMNOAb30BaHNEM TakKXe MOXHO CYUTaTb
CO3JaHMe 3KONOTMYeCKM YUCTbIX BWLOB TOM/MBA, LUMPOKOE WCMO/Ib30BaHUE
BO30OHOB/NSEMbIX W 3KO/IOTMYECKM UYUCTbIX WCTOUHWKOB 3HEPTUU, TaKUX Kak
BETPOBas, COJIHEYHAsA, IJHepPrus npuIMBOB, MOJYYEHME W UCMNONb30BaHWe
ovotonnmea M3 NPOAYKTOB PAaCTUTENbHOrO MPOUCXOXAEHWS.

ManooTxoAHble TexHonoruu - TPOU3BOACTBEHHbIE MpPOLECCHI, KOTOPbIE
obecneymBaldT MaKCUManbHO TOJIHOE WCMNO/b30BaHME MepepabaTbiBaemMoro
Cbipb U 06pasylolmnxcs 0Txo4oB. [py 3TOM B OKPYXaloLLyl cpeay BO3-
BpalLalTCca BeLLeCTBA B OTHOCUTE/NIbHO 6e3BpefHbIX KOMNYecTBax.

CnepoBaHue MPUHLMUNY HayYHO 060CHOBAHHOrO paLMOHaNbHOro NPUPOAO-
NMoNb30BaHUA MO3BONSAET MONYYUTb B LEOM MO3UTUBHbLIA UTOT.
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KntoueBble cnoBa: 61M0M10rMyeckoe pasHoobpasue, IKONOTMYECKUA KpU3NC, He-
BOCMO/IHiEMbIE W BOCMOJIHSIEMbIE TPUPOAHbLIE PECYPCbl, MapHWUKOBbIA 3(HEKT,
paLMoHanbHOe MPUPOLOMNO/b30BaHNMeE.

Bonpocbl 1 3agaHuA.

1 OxapakTepu3yiiTe OCHOBHble HanpaB/eHUs aHTPOMOrEHHOr0 BO34ENCTBUA,
BbI3bIBAKLLErO 3arpsA3HeHUe OKpY>XKaloLlein cpegbl.

2. Kakum o06pa3oMm 4enioBeK BAMAeT Ha Knumat 3emnm? KakoBbl MocnefcTeus
Takoro BUSAHUA?

3. ONuWKUTe OCHOBHble MYTW @HTPOMOrEHHOrO 3arpsA3HEeHUs BOAHONW Cpefbl.

4. KakoBbl OCHOBHbIE MCTOYHWUKKM aTMOCHEPHbIX 3arps3HeHwnii?

5. Oxapaktepu3yiiTe npob6/embl, CBA3aHHble C 3arps3HeHWEM aBTOTPAHCMOPTOM
B KPYMHbIX ropofgax aTMOC(epHOro BO3AyXxa.

6. B 4yeM onacHOCTb 3arpsi3HeHWs BO3AYLIHON cpefbl BbiGpocamm MNPOMbILL-
NEHHbIX NPegnpUATUA?

@ BbicKa>KnTe CBOE MHEHMe.

1 Kakue wmeponpuaTnsa MO MOBbILWEHUD MIOAOPOAMA MOYB MPOBOAATCA B
Balleli MeCTHOCTU?

2. Ona 60pbbbl C HAceKOMbIMU-BPEAUTENSIMW MPUMEHWIN MNecTuumg, KoTo-
pblii GbLICTPO pas3fnaraicid M He Bpegun npupoge. B pesynbTaTe HacaxgeHus
6bl1 cnaceHbl. TeM He MeHee )TO MPUBENO K CEPbE3HbIM 3KONOTMYECKUM
nocnegctenam. lMogymaiiTe K KaKum.

3. PackpoiiTe CcyTb ManoOTXOAHbIX W 6e30TXOAHLIX TexHonoruu. [lpuBegnTe
NPUMEpPbl UX MPUMEHEHUS B BALLEM PErMOHE.

4. B Halueli cTpaHe B NoOC/efHee Bpems pacnpocTpaHeHa COPTMPOBKa Mycopa.
OOGOCHYATe CMbICN JAHHOTO MEPOMPUATMSA C MO3NLUN paLMOHanbHOro Mpu-
pPOAOMoNb30BaHNS U YCTOMYMBOTO pPasBUTUSA.

O 3afaHna s caMOCTOATENbHOW paboThbl.

Mcnonb3ys AOMONHUTENbHYKO NUTEpaTypy U COOGCTBEHHble HabnwaeHUs,
3anonHuTe Tabnuuy. Cospaiite npeseHTayuto B PowerPoint, Ha KOTOpOiA
0TpasnTe CBOW pe3ynbTarhl.

AHTPOMNOreHHbIE U3MEHEHUS B Co6¢cTBEHHAA AeATeNIbHOCTb M0 OXpaHe
IKoCcMCcTEMAx OKpY>KaloLLen cpeabl
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8§ 34. OXPAHA PACTUTENIBHOIO U XXUBOTHOIO MWPA

BcnomHuTe, M3 Kypca 60TaHVMKM W 3007101, Kakue BUAbl XKUBOTHbIX U
pacTeHUn nogne>kaT 3almTe.

OxpaHa Npupoabl - COBOKYMHOCTb MEXAYHApOAHbIX, FOCYLapCTBEHHbIX
W PernoHanbHbiX MeponpuUATUIA ANS COXPaHeHWs, pauMOHanNbHOr0 WCMOoJb-
30BaHMS M BOCMPOU3BOACTBA NpupoLbl 3emnun. [daHHasa [eATeNbHOCTb pe-
anu3yeTcs B MHTepecax HbIHE >XUBYLEro W OyAyLiMX MNOKONEHUA NoAein.
OCHOBHOW 3afjayeil MPUPOAOOXPAHHON [eATEeNbHOCTU SABNSETCA COXpaHeHue
BMAO0BOro pasHoo6pasns u reHodoHfa nopbl M (ayHbl MAaHeTbl.

OxpaHa MOXeT ObiTb 3(PPEKTUBHON TONMLKO B TOM C/yvae, ecnu OygyT
YUUTbIBATLCA Pa3fINYHble 3KONOTrMYeckue (akTopbl, KOMMEKCHO BAUAOLLNE
Ha pacTeHUs N XMBOTHbIX, TaK KaK OHW SIBNAKOTCA HEOTHEM/IEMbIMU KOMMO-
HeHTaMU OKpy)Katollenh cpefbl M B3aMMOCBS3aHbl ApYr C APYroOM.

Heob6xogMmMo cOoxpaHUTb 6GMOpasHOoOOpasme COBPEMEHHOW 6uochepbl Ha-
e nnaHeTbl, MOCKO/IbKY TOMbKO B 3TOM C/lydae BO3MOXHO fasibHelillee
YCTONYMBOE COCYLLEeCTBOBaHME NPUPOLbI M 4Ye/loBeyecTBa Ha 3emie.

OxpaHa npupoAbl, B TOM 4WMCNe PacTUTE/IbHOr0 W XXMBOTHOrO Mupa Ha-
e nnaHeTbl, OTHOCUTCA K rnobasbHbIM nNpobsemMam COBpeMeHHOCTH. Ee
pelleHne TpebyeT 06bEAMHEHHbLIX YCUMA N COBMECTHbLIX AEACTBUIA YUeHbIX,
NPaBUTENbCTBEHHbIX YUYpEeXAEHWU U OO6LLECTBEHHbIX OpraHM3auuin Ha MexX-
rocyaapCTBeHHOM YpOBHe. JTOW Lenu chnyXaT co3faHHbii B 1948 r. Mexay-
HapoAHbIA coto3 oxpaHbl npupogbl (MCOI) u ocHoBaHHbIA B 1961 r. Bce-
MUPHbIA  hoHA Aukoid npupogbl (WWF). BaXHbIM wwaroMm Ans BblgeNeHns
N coxpaHeHWsa 6GMopasHOo6pasns B CamMOCTOATE/IbHOE HAy4YHOe HanpaBieHue
cnyxuno nposegeHne B lMapmxke B 1970 . cneymanbHOW MeXAyHapOAHOW
KOH(epeHUNN 3IKCMepTOB MO Hay4yHbIM OCHOBAaM pauWOHaNbHOro WCMNO/b30-
BaHMS W OXpaHbl pecypcoB 6uochepbl. B 1979 r. Ha ceccum [eHepanbHOA
Accambnen OOH 6bina yudpexpaeHa «[lMporpamma OOH no oKpyXXatoLyer
cpege» (FOHEM). B 1992 rogy Ha MexayHapogHoit koHdepeHuun OOH B
Puo-ge-XXaHenpo no npo6neme «MnaHeta 3emns» 6Gblna BblABUHYTa Nporpam-
Ma «CoxpaHeHue OMONOrMYeckoro pasHoobpasusa» M npuHATa KOHBeHUUs O
6ronornyeckom pasHoobpasnn, NoAnucaHHas npefcTaBUTENSMU MPaBUTENLCTB
179 cTpaH mupa. B 3TMx [OKymeHTax pa3paboTaHa BCemMWpHas cTpaTerus
OXpaHbl BCEro pasHoobpasuvs BWAOB, CYLLECTBYIOLMX Ha 3emse.

HaunHaa c¢ 2001 ropa, exerogHo 22 mas oTMmeyaetca MexpayHaposa-
Hbll feHb 6uonornyeckoro pasHoo6bpasus (International Day for Biological
Diversity). 9TOT npa3fHWK HanOMWUHAET He TO/bKO O LeHHOCTU 6uopasHo-
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obpa3ns, [OCTaBLUErocs HaM OT 3BOMIOUWMW, HO WM O rnobanbHON 3KONOru-
4yeckonm npobneme, CBA3AHHOM C ero cokpauieHuem. [eHaccambnes OOH
obbasuna 2010 rog - MexayHapoAHbIM rofoM 6uopasHoobpasns. 3Hauum-
MbIM COObITMEM CTano npuHATMe CTopoHamu KoHBeHuun B Haroe B 2010 r.
CTpaTternyeckoro nnaHa B 06/1aCTU COXpaHeHUs U YCTOMYMBOrO WCNOMb30-
BaHMS 6uopa3Hoobpasma Ha 2011 2020 rogbl. B pamkax 3TOoro gecatuner-
Hero nnaHa BCe CTpaHbl [O/HKHbI MPUHATL Mepbl K COXPaHeHWUt0 6uopasHo-
obpasns u BbIrof, KOTOpble MM obecneymBatoTCs.

OxpaHa npupoabl - 3TO CMCTEMAa Mep, HarnpaB/eHHbIX Ha COXpaHeHwue, pa-
LMOHaNIbHOE WCMONb30BaHNe 1 BOCMPOM3BOACTBO MPUPOAHBLIX PecypcoB 3emiw.

KpacHble kHuru. [pyM MOCTPOEHUN KaCCU(PUKALMOHHBIX CUCTEM XKU-
BbIX OpPraHW3MOB YYeHble CTONKHY/NWUCb TakXe C TeM (hakToM, 4TO HeKorja
VXK€ W3BECTHblE (DOPMbl XXMBOTHbIX W PacTeHUI OKa3blBalOTCA MCYE3HYBLUU-
MU C nuua 3emnu, BbiMepwMMu. Cpefy HUX, Hanpumep, LEpPCTUCTbIA HO-
copor, BbiMepwnin 10 Thic. NIeT Ha3ah B pe3y/ibTaTe OXOTbl HA HEro fogen
W M3MEeHeHWa KaMmarta; TpW BuMAa HeneTawlMx NTUL pofa APOHT (80L0)
n3 cemeicTBa rony6eobpasHbiX, 06UTABLIMX B fiecax OCTpoBa MaBpuKuii,
ncTpebneHHoix B XVI1 Beke; BWA CTpaHCTBYKOWMIA ronyb B CeBepHOI
AMepuke, MOSIHOCTbIO WUCTPebneHHbI 4YenoBekKOM B KoHUe XIX Beka; CyM-
yaTbli BONK B TacmaHuu, ewe m3peaka BcTpedvaBwmiica B 40-x rogax XIX
BEKa, HO YX€ MONHOCTbIO UCTPEOMEHHbIN; ANKWIA OblK, WA Typ, BbIMEpPLUWI
B EBpone B Hauvane XVII Beka (puc.53).

NcTpebneHne 4enoBeKOM >KMBOTHbIX W PacTEHWI, HapyLlleHue WX MecT
0bUTaHWA NpuBenu K TOMY, YTO MHOTMe W3 HUX CTanu PeaKuMu u Hyxja-
toTcA B oxpaHe. Mo wHuumatuee MCOIT B 1966 r. BnepBble Oblfa K3faHa
MexayHapofHasa KpacHas KHura, BKAluarollas Buibl, MOA/exallue OXpaHe.

B 1979 rogy 6bina yupexzaeHa "KpacHas kHura Y3sbekucTaHa", rge cobpa-
Hbl OCHOBHbIE€ CBEAEHUS O PefKMX W HaxOoAAWMXCA MOA Yrpo3oi McyesHoBe-
HUA BUAAX PaCTEHWUIA W XMBOTHbIX.

MepBas KpacHas KHura Y36ekuctaHa, B KOTOpyH Bow/uM 63 BuAa Mo3BO-
HOYHbIX >XMBOTHbIX, Oblfa onybnnkoBaHa B 1983 rogy. B wm3gaHue "KpacHoii
KHUrK" 1984 roga Obinyv BKAKOYeHbl 163 HaxoAdWwMxcs MofA Yrpo3oi ucyes-
HOBEHMA BMAa pacTeHWid, cyabba KOTOpbIX HaxOAWMacb W HaXOAMTCA B LEHTpe
BHMMaHUS YYeHbIX W CNeuuannucToB pecnyo6inku.

KpacHasa KHWra fo/mkHa nepensfaBaTbCA He peXke O4HOro pasa B MATb JIeT.

Buabl pacTteHuii B "KpacHOM KHure" pacnpegenstotca no 4 KaTeropusm
(ctatycam) B coOTBeTCTBUM C Knaccuukauuerd MexpayHapogHoro Coro3a 0x-
paHbl npupogbl (MCOIM).
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Punc.53. XXvnBoTHble, BbiMepune K XX B.:
1- cTennepoBa KOpOBa; 2 - LWePCTUCTbI HOCOPOr; 3 - CyMuaTblil BOSIK;
4 - CTpaHCTBYHOLWMNIA ronybb; 5 -Typ; 6 - APOHT; 7 - TMraHTCKUA AUHOPHWC.

1. Mo-BUAMMOMY WCYE3HYBLUWE WU MUCYe3atoLine BUAbl, YUCNEHHOCTb U
apeasl KOTOPbIX COKPATWUIUCL 00 KPUTUYECKOrO YPOBHA B pe3ynbTare UCTpe6-
NEeHUs 4YenoBEKOM U BUAbl HaxogAwmecs MNof Yrpo3oin McHe3HOBEHWUS.

2. Cokpaujawouimecs BUAbl, YUCNEHHOCTb U apean KOTOPbIX WMMEKT TeH-
[OEHUMIO K YMeHbLUEeHWI0 Noj LeNCTBMEM 3KONOrmyeckux paktopos. Heobxo-
AUMa perynspHas OueHKa WX COCTOSHUA.

3. Pegkve Buabl. Bupabl, He Haxogawmecs nof HEeNnocpefCcTBEHHOW Yrpo-
30/ MCYE3HOBEHMSA, HO BCTpPevarLimecs B TaKOM He60NbLIOM KOJIMYECTBE WM
B TaKUX OrpaHW4YeHHbIX MO MNIOWAAM W Creuupuyecknx MecTtax o06uTaHus,
4YTO MOryT ObICTPO WCYE3HYTb. TpebyeTca TuUiaTeNbHOEe HabnoaeHue.

4. HepfocTaTOUYHO WM3YYeHHble BUAbl, O KOTOPbIX HET TOYHbLIX HAy4HbIX
CBE€HWI, HO eCTb OCHOBAHWS CUYMTATb, YTO OHW MOTYT MOMacTb B MepBble
Tpy Kateropum (3TU BUAbl TPe6YIOT AaNbHERLIEero usyyeHus).

PekoMeHAaLMM NO BHECEHWIO BUAOB PacTEHWUA WM XMBOTHbIX B KpacHyto
KHUTY TOTOBAT NpeAcTaBUTENN psfa HenpaBUTENIbCTBEHHbIX OOLLECTBEHHbIX
Hay4HbIX W 3KOMOrMYeCcKNX opraHmsauuii. Mo MHOrMM MpuyYMHaMm cTatyc BuAa
N3MEHSETCA, BOCCTAHOB/IEHHbIE BUAbl BbIBOAATCA W3 KATErOpuUM OXPaHAEMbIX.

Oco60 oxpaHseMble NpUpPofHble Tepputopumn. ONg Hambonee MoOAHOro
COXpaHeHUA pPacTUTENbHOTO W >XMBOTHOTO MUpa Halleld MNaHeTbl, a TakKxe
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CBA3aHHbIX C HUMW KOMMOHEHTOB 6MOCHepbl B pa3HbIX CTpaHax Mupa op-
raHu3yrTCcs 0C000 OxpaHsemble MNPUPOLHble TEPPUTOPUM - 3aMNOBELHUKMU,
3aKa3HWKN W HaunoHaslbHble MapKu.

3anoBefHUKN - Yy4YyaCTKM TOBEPXHOCTU CYLUW WAN BOLHOrO MPOCTPaH-
CTBa, B Npejeniax KOTOPbIX BeCb MPUPOAHbLIA KOMMIEKC - PacTUTENbHOCTb,
YXMBOTHbIE, MOYBa M T.N. - MOJIHOCTbIO W HABEUYHO W3bAT U3 XO3ANCTBEHHOIO
MCNONb30BaHMS WM HaxXO4UTCS MO OXpaHoi rocygapctsa. B 3anoBefHukax Be-
[eTca TONbKO Hay4yHO-uccrnefoBatenbckas pabora.

HekoTopble 3anoBefHWKN 00bsABMEHbI OGUOCHEPHLIMU. B HUX B HETPOHY-
TOM COCTOSHUM COXPaHAKTCA Hambonee TUMWUUHbIE NS KaXA0W NPUPOLHOWA
30Hbl 6MOreoLeHo3bI.

3aKa3HUKKN - OXpaHsemble Y4YacTKW, Ha KOTOPbIX MPU OrpaHWYeHHOM WC-
NoMb30BaHWM MPUPOLHLIX PECYPCOB OXPaHAT MPOMbICIOBLIE BUAbl PaCTEHUN
M XKUBOTHbIX. 3aKasHUKW cnyxat Ana cbopa NekapcTBEHHbIX pacTeHui, rpu-
60B, Arog, CNOPTUBHOM OXOTbl, PbIGHON NOBAW M OPraHM3yrTCs 0ObIYHO CPO-
KoM Ha 10 neT. OrpaHWYeHHass XO3AWCTBEHHas [feATe/IbHOCTb B 3aKa3HMKax
[OMyCcKaeTcs Wb B TOW Mepe, B KakoW 3TO He HAHOCWUT Bpeja OXpaHAeMbIM
06beKkTaM (OXOTHUYbE-NPOMbIC/IOBbIM 3BEPSAM, THE3L0BbAM MTUL, HEPECTUIU-
Wam u MecTaM Haryna pblb, f1eKapCTBeHHbIM pacTeHuUaMm, rpubam u ap.).
3aKa3HVMKN CYyLLeCTBEHHO [OMNOJIHAT CUCTEMY 3anoBeAHWKOB, 0b6ecrneymBas
coxpaHeHue 6oratcTea (iopbl U hayHbl TOW WU WMHOM CTpaHsbl.

HauuoHanbHble (MPUPOAHbLIE) MApKU - OXpaHsemble TeppuTopuu W akBa-
TOPUW, HA KOTOPbIX PACMONIOXKEHbI MPUPOAHbIE KOMMEKChl, NpefcTaBfsioLue
9KOJIOTMYECKYH0, WCTOPUYECKYID W 3CTETUYECKYHO LEeHHOCTb. B oTnmume ot
3anoBeflHNKOB, YacTb MJIOWAAM HALMOHANbHbLIX MApKOB OTKpPbITA ANA perynu-
PYeMOro noceLeHns.

BoTaHuyeckne cagbl W 30010rMYecKMe napkn. B pene coxpaHeHus u
BOCCTaHOB/IEHNS YMCNEHHOCTUN PefKUX BULOB XXMBOTHbLIX W PACTEHUI BaXKHYHO
ponb urpawT 60TaHWYecKWe cafbl U 300/10rnyeckre napku. OHU MO3BONAIOT
CnacTn OTAeNbHble Wcyesallwme B NpUpofe BUAbl OPraHM3MOB U TeM CaMbiM
COXpaHUTb TFEeHO(OHA >XMBOro BellecTBa Guocdepbl, ee GuopasHoobpasue.

MaMATHUKN NPUPOLbI - LEHHbIE B HAYYHOM, KY/bTYPHO-MO3HaBaTe/IbHOM
WNN 3CTETUYECKOM OTHOLUEHWWM MPUPOAHbIE 06BEKTbI, OXpaHsemble rocynap-
CTBOM: pOLLW, 03epa, BOLOMabl, CTapUHHbIE MapKu, pPeiMKTOBble COOOLLECTBa,
OTAefbHble [epeBbs, PEMKTOBbIE BUABI.

B Y36ekuctaHe B KayecTBe 0COO0 OXpaHAEMbIX MPUPOAHLIX TeppUTOpuUiA
[eACTBYIOT 3amnoBefHWKM, 3aKa3HUKM W HaLMOHa/IbHble MapKu, 3KOLEHTPbI,
60TaHMYecKkme cafbl, 300/10rMYECKME NAPKU U NaMATHUKW MPUPOLbI.
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Puc.54. T'nccapCkuii rocygapCTBeHHbI Pwuc.55. 3aaMUHCKMA rocyfapCTBEHHbIA
3anoBefHUK. 3anoBefHuK.

Mnccapcknini rocyfapCTBeEHHbIV 3anoBegHWK. Ha Tepputopumn 3anosef-
HMKa o6buTtaetr 6Gonee 250 BMAOB MO3BOHOYHbLIX U 0kKo/0 900 BMAOB Gecno-
3BOHOYHbIX XWMBOTHbIX. 34eCb BCTPEYatOTCA BUAbl XXUBOTHbIX, 3aHECEHHbIX B
KpacHyt KHUTY Y36ekuctaHa: U3 MIeKONUTaoWmX TAHb-LUAHCKUIA Bypblil
mefBeab, CpegHeasmaTckuii €060/b, CHEXHbI 6apc, TypKecTaHCKas pbiCb,
Ma/bli MOAKOBOHOC M 60NbLION MOAKOBOHOC, M3 NTUL, - Gopofay, open, 4vep-
HblAi ancT u AcTpeb. 3anoBefHWUK 60rat pacTuTe/lbHbIM MUpPOM. M3 pacTte-
HUIA TioNbNaH O6enblil, THNbNAH XXEeNTblid, TNbNaH YUMraHCKWiA, acTparan
BobpoBa, apeMypyc KpacHbll, fenbuHuyMm, nyk OllaHuHa, thepyna MycKyc-
Haf 3aHeceHbl B KpacHyw kHury (puc. 54).

3aaMWHCKUIA rocyfapCTBeHHbIM 3anoBefHWK. B 3aaMMHCKOM 3anoBefHu-
Ke pacTteT okono 700 BWMAOB pacTeHuil. W3 nekapCTBEHHbIX BWAOB BCTpeya-
I0TCA AeNb@UHUYM, TbICAYENUCTHUK, BaslepuaHa, maTa u apyrue. XXMBOTHbIN
MUp 3anoBefHMKa pa3HOO6paseH, 3fecb 06WUTalOT MpecMblKarowmecs: Typke-
CTaHCKas arama, nosos, XentonysuK, NycTbiHHas fwepuua. MTuubl: BOpo6by,
rpayun, apyoBblii Jy60HOC, TYpKecTaHCKUIA puAnH, KyponaTka, TypKecTaHCKWi
CKBOpEL,, YEpHOro/oBbl1 peme3, OObIKHOBEHHAs ONAMNKa, ropHas TPACOrys-
Ka. BbICOKO Ha CKanax rHe3gaTcA KpyrHble XWLHble MNTUUbI - 6enoronosble
CUNbl, YepHble rpudbl, 60pofaun-arHATHUKKM (prc.55).

KbI3bINKYMCKWNIA TOCYyfapCTBEHHbIM 3anoBefHUK. Ha Tepputopum 3ano-
BeAHMKa npom3pacTaeT 6onee 160 BMAOB pacTeHwid. 34ecb pacTyT T/bnaH
Corpguiickuin, apemypyc KoponbkoBa, TypaHra, YepHas MBa, YepHbIil cakcayn,
Oenbiii cakcayn, rpebeHW MK, KaHabiM. dayHa 3anoBefHVKa JOBONLHO pPa3HO-
obpa3Ha. B 3anoBefHWKe OTMeuyeHbl BWUAbl, BKIHOYEHHble Kak B KpacHyto
KHUTYy Pecnybnumkm Y3b6ekuctaH, Tak U B MexayHapofHblii KpacHblil nnct
MCOI. 310 60nbWION WM Manbld aMy[apbMHCKWA N1XKeNonaToOHOChI, TypKe-
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Pwnc.56. CypxaHCKUiA roCyAapCTBEHHbIA 3an0BeAHUK.

CraHCKuMiA 1 apaibCKuiA ycay, apanbCKuid wun. MekonuTalLWmnx npegcras-
NAT OyXapCKWil ONeHb, [KenpaH, U3 NTUL, YMPOK, OObIKHOBEHHas Apoga,
opnaH 6en0XBOCTbIM.

CypxaHCKWMA ToCyfapCTBeHHbI 3anoBefHWK. B HacToslee Bpems B
3anoBefHVIKe 3apernctpupoBaHo 6onee 500 BMAOB pacTeHuid. dayHa 3anoBej-
HMWKa NpeAcTaBaseT COO0M CNOXHbIA eCTECTBEHHbIA KOMM/EKC, CBONCTBEHHbIV
npupoaHbIM ycnosuam rop CpegHeld Asuun: Gyxapckuii ypuan (6apaH), Lkei-
paH, TypKecTaHCKas pbiCb, BapaH, Kobpa, TypKecTaHCKWI aucT, open, 6opo-
fad, 6enoronoBbIi CUMN, YepHbIA rpud, open-3meesg, AcTpeb (puc.56).

3apaiaHCKMii  AONMHHO-TYraiHbIA 3anoBeAHWK PacrnonoXeH BAOMb
pekn 3apadwaH. B 3anoBegHMKe 3aperucTpupoBaHo 60nee cTa BWAOB
XMBOTHbIX. 3[4eCb OXpaHsieTcs O0OblYHbIA 3asu-Tonal, 6apcyk, KaparaHka,
LaKan, KaMblLOBbIA KOT, Auko6pas (puc.57).

Pwnc.57. 3apagaHckmii Pwnc.58. YarkanbCcku il FOpHO-fiecHo
JOONVH HO-TY raii Hbl i 3anoscg! ink 61oChepHbIii 3an0BeAHNK.
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KnTabcknin rocyaapCcTBeHHbIN 3anoBegHUK. Kurabekuii rocyfapcTBeH-
HblA 3anOBefHWK pPaCroioXXeH B HOro-3anafHblXx oOTporax 3apagLuaHckoro
xpebta. O6beKTaMy OXpaHbl B 3anoBefHWKe HABNAKTCA YHUKa/IbHbIE
NnaneoHTONOrMYeckKne Haxoaku. PayHa npeacTaBNseT NTUL, BKIHOYEHHbIX B
KpacHyto KHUTY Y36ekucTtaHa: 6epkyT, 6opogay u gpyrue.

UaTKanbCKMUA rOpHO-NECHON OGuocdepHbI 3anoBefHUK. B 3anoBefHuU-
Ke OXPaHATCA YHUKa/NbHble W 3HAEMUYHbIE BUAbl PACTEHWUA N XXUBOTHBIX,
KOTOpble BCTPEYatTCA TONbKO 3f4eCb. YXMBOTHbIA MUP COCTOUT M3 TOPHbIX
KO03/10B, KOCY/b, KabaHOB, TYPKECTAHCKOM pPbICK, KaMeHHbIX KyHWL, CYpPKOB
MeH36upa, gMKo6pa3oB, ropHOCTaeB, CHEXHOro 6apca (MpbuUC), PENNKTOBbIX
cycnmkos (puc.58).

CoxpaHATb MPUPOAY W OKPYXaloLWyl cpeLy, a Takke 6epexxHO OTHO-
CUTbCA K NPUPOAHbIM 6GOraTtcTeam - 3TO KakK MpaBoBas M Kak MopasibHas
0653aHHOCTb KaX[0ro 4enoBeka.

KntoueBble cfoBa: 3aroBefHWK, 3aKa3HWUK W HaLUWOHaMbHbIA MapK, 3KOLEHTP,
6OTaHMYECKMIA cafi, 300/10TMYECKMIA MapK, MamMATHWK MpUPOAbl, «KpacHas KHUra».

BOI'IpOCbI n 3agaHunsa.

1 C Kakoli uenbl co34alTcAd 0C060 OXpaHsaemble MNPUPOAHbIE TEPPUTOPUM
(OOMT): 3anoBefHWKWN, 3aKa3HWKU W HauWoHa/lbHble (NPUPOAHbLIE) Mapku?
Yem OHM oTnnMyaroTCa Apyr oTt gpyra?

2. B yem 3aknoyalTCca PYHKLMW 3an0BefHWUKOB, 3aKa3HWKOB W HaLMOHa/bHbIX
MapKos,

3. 4Uto Takoe KpacHaa kHura? Kakue 3afgauym OHa BbINOMHAET? KakoBbl OCHO-
BaHWA A9 BHECEHWA TOro WUAM MHOro Buaa B KpacHyto KHUry?

4. BO3MOXHO M ucknoyeHme Buga u3 KpacHoi kHMUIM? UTO SiBASIETCA OCHO-
BaHMeM A5 3TOro?

5. Ha Kakue karteropuu nojgpasfenartTca pacTeHus, BHeceHHble B «KpacHyto
KHUTY»?

O 3afiaHus Agns camocTOoATeNlbHOW paboThbl.
Vicnonb3ysi NoMy4YeHHble 3HaHWA, U3 Kypca 60TaHWKM W 30010TUKN, 3aN0SIHUTE

Tabnuuy.
JXMBOTHbIE 3aHECEHHbIE B PacTeHus 3aHeceHHble B
«KpacHyl KHUTY» «KpacHy KHUTy»
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FMABA IV. PNJTOTEHE3 OPTAHNYECKOIO MUWPA

MN3yumB matepuan IV rnaebl, Bbl CymeeTe:

> MOHWMaTb W OOBACHATb CYLLIHOCTb CaMOPErynsiuumn, Kak CBOWCTBO >KW-
BbIX OpraHu3MoB;

> MOHMMaTb N OOBACHATL CYLLHOCTb HEpPBHOW perynsuuu;

ONUCbIBaTb 3HAYeHWe W BUAbl PasfpaKMMOCTU >KMBbIX OpPraHW3MOB;

pasnnyatb W CpaBHMBATb TWUMbl HEPBHOW CUCTEMbI,

MOHUMaATb U 0OBACHATb CYLLHOCTb FYMOPanbHON perynsauuu;

CpaBHMBATb PO/ HEPBHOW U TYMOPa/bHON Perynauuii;

onucbiBaTb M 0GOCHOBbIBATb  3BOJOLMOHHbIE  WU3MEHEHWS, KOTOpble

NpoM3oLWIN B ()UIOreHe3e B CUCTEMAX OPraHOB Yy PacTeHU U XMBbIX

OpraHv3MoB.

V V.V V

§ 35. ObWLAA XAPAKTEPUNCTUKA PUNJTOTEHE3A
OPIrAHNYECKOI'O MUPA

BcnoMHUTeE, Na Kakue 3pbl U MNepuofbl AeNNTCH UCTOPUSA pasBuTUS
3emnn?

dunoreHes unm gunoreHns (ot rped. phulon - nokoneHune, nnems, pog,
genesis - pas3BuTKe), 03HAYaeT UCTOPUYECKOE pa3BUTME OPraHMYecKoro Mupa.
dunoreHes opraHMYecKoro mmpa m3y4vaetcs B3aUMMOCBSI3aHHOM C WHAWBM-
fAyanbHbIM pa3BUTMeM opraHu3moB. OHTOreHe3 (OT rpey. ontos - JINYHBINA,
WHAMBUAYANbHBIA; genesis - pas3BuTUe), Nepuoj WHAWBUAYa/bHOrO pasBu-
TUS MHOTOK/IETOYHbIX OPraHU3MOB HauuMHaf C 3UroThbl 40 KOHLA >KWU3HW.

Buonorna un3yyaeT QuioreHes opraHnUYyeckoro mupa, C TOUKU 3pEHUS
NOSBNEHUSA W pPa3BUTUS OMONOTMYECKUX BUAOB 3a UCTOPUYECKUA nNepuop C
MOMEHTa MNOABNEHUS XWU3HWU. WM3yyeHue (unoreHesa O4YeHb BAXKHO, TaK Kak,
COBpEMEHHas Knaccugpmkaums 6MO0N0rmyeckux BULOB OCHOBaHa Ha HeM.

B ¢wunoreHese opraHM4eckoro Mumpa BaXHOe MeCcTO WMerT 6Guonoruye-
CKWA nporpecc n 6uonornyeckuii perpecc. buonormyeckuin nporpecc Xa-
pakTepu3yeTcsa BO3pacTaHMeM MNPUCNOCO6/eHHOCTM OpraHM3mMoB K cpefe
00MTaHNA YBe/IMYEHWEM YWUC/IEHHOCTM O0cobei [aHHOW Trpynmnbl, paclimpe-

182



HMeM apeana, MosBNEHWEM MHOroobpasus opmM, YCKOpeHWeM MpoLeccoB Bu-
[006pa3oBaHNA, Ha OCHOBAHUM KOTOPOrO YCKOPSETCH BO3HWKHOBEHMWE ApYrux
CUCTEMATUYECKUX Tpynm.

[NaBHbIMW HanpaBfeHMSMWU BUONOrMYECKOro nporpecca ABAAIOTCA apore-
He3, afnoreHes, KarareHes.

NporeHe3 (OT rpey. airo - MOAHMMAKD W genesis - pas3BuTUE), UM MOPPO-
(hmM3nonornyecknin nporpecc, - 3BOMIOLMOHHOE HanpaBfieHWe, COMPOBOXAat0-
weecs NpuobpeTeHnem KpYMHbIX W3MEHEHWUA CTPOeHWs - apoMOpP(O30B.

Bnarogaps HacnefiCTBEHHON MW3MEHYMBOCTM, B MpoLiecce 3BOMOLMM BO3-
HUKAKT HOBble MPU3HAKW, MO3BONAKOLIME OCBOWUTb HOBble Cpedbl 06UTaHMUS.
OpraHusmbl C HOBbIMW MpU3HaKamun ABMAAOTCA MOPONOrMYecKn, aHaToMmye-
CKMW, (hm3nonornyeckn 60s1ee NPUCNOCO6NEHHbIMU, YeM WX MPeaKU, U No3To-
My UMEKT 60nblle MNPeuMyLLecTs B 60pbbe 3a BbDKMBAHME.

Apomopgo3 (0T rpey. airo - nogHumaro, morpha - o6paseyd, opma)
nn Mophon3nNoNOrMYecKnUii NPorpecc, 03HayaeT YCNOXHeHWe opraHu3auuu,
NOAHATWE ee Ha 00/lee BbICOKWM YPOBEHb. W3MEHeHWs B CTPOEHWM XXMUBOT-
HbIX B pe3y/nbTaTe apoMopdo3a He SABAAKTCA NPUCMOCOOMEHUAMU K KaKUM-
nn6o cneumnanbHbIM ycnoBuAM cpedbl. OHM HOCAT OOLWMIA XapakTep W faloT
BO3MOXHOCTb paclIMpUTb WCMNONb30BaHWe YCMOBWUI BHeLIHel cpefbl (HOBble
NUCTOYHMKMN MWLM, HOBble MecTa 06MTaHus).

B HayanbHOM 3Tane pa3BUTUA OPraHMYeckoro Mmupa npousoWwIn Tpu
KPYMNHbIX apoMopgo3a CbirpaBlUMX FPOMajHyl0 ponb B JasbHellleM pasBu-
TUWN XXU3HU Ha 3eMe:

1 MosiBneHne (OoTOCMHTE3MPYHOLNX OpraHuM3MoB. [epBble XUBble OpPraHu3-
Mbl OblM reTepoTpodaMu, WUCMNONb3YIOWMMN B KayecTBe MULLM OpraHuMYeckue
coefMHeHNA OKeaHa (NepBMYHOrO OY/IbOHA), Y HUX BCE >XM3HEHHble MPOLECCHI
NpoTeKann B aHa3pobHbIX YCNOBUAX. BO3HMKHOBEHMe (HOTOCMHTE3a 00YC/oBU-
N0 pasfefieHne OpraHM4eckoro Mupa Ha pPacTUTENbHbIA W XMBOTHbIA. POTO-
CUHTE3VpYIOLMe OpraHM3Mbl BbIAENAN B aTMocgepy CBOOOAHbIA KUCMOPOL.
Mpouecc HakonieHus B aTMocdepe Kucnopoga cnocobCcTBOBas BO3HUKHOBEHUIO
030HOBOr0 C/10Sl, KOTOPbIA CNOCO6eH 3adepXxuBaTb 60/bLUYIO YaCTb KOPOTKO-
BOJIHOBLIX W YNbTPapuUONeToBbIX Nlyyeid, rybuTenbHbIX A4S BCEro XMBOro. Ha-
nnymne cBO6OAHOrO Kucnopoga B aTmocepe Cnoco6CTBOBaNO BO3HUKHOBEHUIO
a3pobHOro Tuna fAblXaHUs U YCKOPeHMI0 0OMeHa BeLLecTB, BCMEACTBUE KOTOPO-
ro NPOU3OLIN 3YKapuoTbl.

2. BO3HWKHOBEHWE MHOTFOK/ETOYHbIX OPraHM3MoB. 3TO 3aKOHOMEPHbIV
npouecc B 3BOMOUMKU XMBbIX (DOPM, TaK Kak Mpu 3TOM OpraHusM npuoo6-
peTaeT paf npeumywects B 6opbbe 3a cyuiectBoBaHue. Ecnu y opHOKne-
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TOYHbIX BCE >XXM3HEHHO BaXKHble MPOLECCbl MPOTEeKalT B OAHON KNeTke, TO
Y MHOTFOK/IETOYHbIX MNPOUCXOAMT Ccheunanm3auns Knetok B npegenax oj-
HOro opraHusMa, BK/KOYas BO3HUKHOBEHWE OTAE/IbHbIX, HO B3aMMOCBA3aH-
HbIX TKaHel M opraHoB. B3avMOCBSi3b K/IETOK YCWU/IUBAET >XWU3HEHHYH Cuy
CUCTeMbl 3@ CYET MOBTOPEHUS K/ETOYHbIX MPOLECCOB, pas3fefeHns (PYHKUUNA,
06pa3oBaHuA cneuunanbHblX CTPYKTYp (TKaHeil, opraHoB, CMUCTEM OpraHoB).
MHOroKfeToO4YHOCTb MNO03BOMIAET Hambonee MNOMHO WUCNONbL30BaTb pe3eps
HacneACTBEHHON W3MEHYMBOCTU, UYTO YCKOPSET 3BO/OLUOHHbIE WU3MEHEHWS.
Bonblwylo ponb B 3TOM WUrpaeT NOAOBOE pPasMHOXEHWe, B KOTOPOM 06beau-
HEHbl MOJSIOBOM MNPOLECC U BOCMPOM3BELEHME.

3. BO3HWMKHOBEHVE NONOBOr0 pasmMHOXeHUs. V3BeCTHO, YTO XUBble opra-
HU3Mbl pa3MHOXalTca 6ecrnofnbiM M NOMOBbIM crnocobamn. B 60MbLINHCTBE
C/lyyaeB [MO/I0BOE Pa3MHOXEHWE COMPOBOXAAETCA C/MAHWEM rameT, npu
KOTOPOM BOCCTaHaB/IMBaeTCA YABOEHHbI Habop xpomocoM. OHO Mo3BoNseT
00beNHATL TEHETUYECKU MaTepuan OT [ABYX POAUTENbCKUX OPraHU3MoB,
obecreymBaeT OMTUMa/ibHble YCNOBUA A5 CO3L4AaHUA TFeHETUYECKOro pasHo-
obpasus M pekoMOUHAUMW TeHEeTMYECKOro maTepuana B Mnpefenax BuUAa.
HoBble reHeTuyeckme KOMOGUHALMKU TECTUPYHOTCA OTOOPOM M AalOT BO3MOX-
HOCTb BUAY BbDKUTb B C/lyyae pPe3Ko MEHSAILWMUXCA YCNOBUIA OKpYXKatoLel
cpenbl.

naBHbIMM apomopgo3amn, MNPOUCXOLALLME B XXUBOTHOM MUpe, SBNS-
OTCA NOABMEHME W NOCNefyloLlee YCOBEPLUEHCTBOBaHME HEPBHOW CcUCTe-
Mbl, NULLEBAPUTENbHOW CUCTEMbI, BbILENUTENIbHOW CUCTEMbI, [biXaTe/bHOM
CUCTEMBI, CUCTEMbI KPOBOOOpALLEHUSA, pa3feneHne apTepuanbHOro 1 BEHO3HO-
ro KpoBOTOKAa Yy MNTWL, W M/IEKONUTalOWMX, BO3SHUKHOBEHME TEMIOKPOBHOCTMY.

B Mupe pacTeHuin TUNUYHLIMKU apoMopgo3aMu ABAAKOTCA, BbIXOA pacTe-
HWIA Ha Cylly, BO3HUKHOBEHWE TO/I0CEMEHHbIX, MOKPbITOCEMEHHbIX pacTeHWUl
n apyrve. Apomop®o3bl COXPaHAKTCA MNPU AalibHelen 3BoAKUUN U npu-
BOAAT K BO3HWKHOBEHWIO HOBbIX KPYMHbIX CUCTEMATMYECKUX Fpynn - oTjhe-
NoB, TWUMOB, KNAacCOoB.

AnnoreHe3 (oT rpey. alios - WHOW, Apyrol w genesis - pasBuTUE) -
3BO/IIOLMOHHOE Hanpas/ieHWe, COMPOBOXAallleecs NPUOGPEeTeHNEM YacT-
HbIX Mpucnoco6neHnii (MagunoaganTaunii), NpuM KOTOPOM Yy O6AN3KUX BUAOB
NPOUCXOANT CMEeHa OAHMX YacCTHbIX MPUCNOCOBNEHUI APYyrMMU, a 0b6Luia
YPOBEHb OpraHusauuy 0CTaeTCs MNPeXHUM. ITOT MyTb LOCTUXKEHUA 6MOoNo-
rMYyeckoro nporpecca cBs3aH C NMPOHWKHOBEHWEM OPraHW3MOB B Kakue-nnbo
KOHKpPeTHble W OnpejefieHHble YCNOBUA Cpefbl B pe3ynbTaTe pasBUTUA 4acT-
HbIX MPUCMNOCO6/eHNA. Tak Kak, 3TM W3MeHeHUs MO03BONAKT OpraHM3mam
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afanTupoBaTtbCs K Yy3KUM (AuddpepeHUnpoBaHHbIM) YCNOBUAM, UX Ha3blBalOT
3KONOrnyeckom angdepeHuymaunein. AnnoreHe3 BefdeT K GbICTPOMY MOBbILLE-
HUK0 YMCNEHHOCTM, MHOroo6pasvio BMAOBOr0 COCTaBa.

Buonorunyeckuii nporpecc WHOrAa Bbi3BaH W YNPOLLEHWEM CTPYKTYpbl
Tena. B ¢wunoreHese 3TOT MNPOLECC HAa3blBAETCA KaTareHe3om.

KaTareHe3 (oT rpey. kata - [ABVXeHWe BHU3, genesis - pas3BUTKE) 3TO 3BO-
NIOLNOHHOE HarnpaBfieHue, CBS3aHHOEe C MPOHWKHOBEHMEM OpraHusmoB B 60-
Nnee nNpocTyt cpefy 06MTaHMA U COMPOBOXAaroLleeca O6LMM YNpoLLeHUEM
opraHuM3ma - o06uwein gereHepaumein. Ob6uiaa fgereHepaumst - MopgodusnMonoru-
YECKMI perpecc, KOTOpbIA BeAeT K YNPOLWEHWUK WM WMCUYE3HOBEHWIO OPraHoB
aKTUBHOM Xn3HW. O6Las [ereHepauns Kak MnyTb 6GMOMOTMYECKOro nporpecca
HabnhaeTca y MHOrMX (QOpM M CBfi3aHa rNaBHbIM 06pa3oM C MepexofioM K
napasuTuyeckoMy WM cuasdemy obpasy XusHu. Hanpumep, y Bugos, o6u-
TaloWMX B nelyepax, NPOUCXOAUT peayKUWUs OpraHoB 3peHus, AenurmeHTauums,
CHWKAETCA AaKTUBHOCTb MepefBuxeHus. [pu  pereHepauuy  eCTECTBEHHbIM
nyTeM YCTPaHSAKTCA OpraHbl, MOTEPSBLUME MPeXHee 3HauyeHue, OTKPbIBAKTCA
BO3MOXHOCTM A5 OO/IbLUEro MCMO/b30BaHUA 3HEPreTUYeCKUX MaTepuaios.
XoTs nepexog K cuasavemy obpasy OKM3HM U NACCMBHOMY  NUTAHUIO
COMPOBOXAaeTCcAa YMNpPOLLeHWEM OpraHusauuyM, HO MPUBOAUT K YBEMYEHUIO
YMC/MIEHHOCTM 0co6eil 3TOro BUAA, paclUMpeHUO ero apeana, K passu-
TUIKO HOBbIX CUCTEMATUYECKUX TPynn, TO eCTb K GMONOrMYeckomy Mporpeccy.

KnioueBble cfioBa: (UNOTreHWs, aporeHes, anforeHes, KatareHes, apomopdos,
uanoaganTaums, obllas AereHepauus, sKojorMyeckas AuddepeHumalms.

Bonpocbl 1 3agaHug.

1 [alite onpefeneHvie (uaoreHesy OpraHM4eckoro mupa.

2. Ha Kkakue 3pbl ¥ nepuofbl pasfensercs UCTOPUYECKOe pa3BUTUE OpraHuyec-
KOro mmpa.

3. Hagnte npuumHbl BO3HMKHOBEHMS 3KOIOTMYECKOW AnddepeHumnaumn.

4. Kakue HanpasfieHVUs 3BOMIOUUM NPUBOAAT K BMOMOrMYecKoMy mnporpeccy?

O 3afiaHua ANa camMocToATeNbHOW paboThbl.
Onpegennte W3MEHEHUA NPoOU3OLWIELINe B CTPOEHUUN Y OblYbero LenHd 1 [OX-
[leBOr0 4epBs, C U3MeHeHMeM obpasa >XW3HM? 3anonHuTe Tabnuuy.
CpaBHMBaeMble NPU3HAKN Bblunii ueneHb [oxgaesoli 4yepBb
O6pas Xn3HK
[bixaHune
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KpoBoob6palieHue
MuwesapeHne
Pa3mHoXeHune
Livkn passutusa

§ 36. PVJIOFEHE3 PACTEHUWN. ®UN/NOMFEHE3 BEMETATUBHbIX
OPrAHOB PACTEHUW

OCHOBbIBasACb Ha 3HaHWUS, MPUOGPETEHHble BaMW B MaflIMX Knaccax,
ONMWNTeE BEreTaTMUBHbIE OPraHbl pacTeHUA u KX YHKLWN.

Mog unoreHesom pacTeHWUl MOHMMAaeTCs pa3BUTUE OT OAHOK/IETOYHOro
COCTOSIHMA [0 MOSIBNEHUSA LBETKOBbIX PAaCTEHWA, a TakXKe WX MCTOpUYecKoe
passuTMe.

Bce XMBble OpraHuM3mbl, KakK LENoCTHas CWUCTEMA, COCTOAT U3 CUCTEM
OpraHoB, B KOTOpPbIX OpraHbl B3aMMOCBA3aHbl MeXAy CcO060i onpeaeneHHbIM
CTPOEHMEM W BbIMOMHAEMbIMU (YHKUMAMU. OpraHbl 3aHUMarT OnpefdeneH-
HOe MECTO, a TakXXe BbINOMNHAKT ONpPefeNneHHY (YHKLMIO.

3BeCTHO, UTO OpraHbl BbICLUMX PacTeHWn [eNnsTca Ha fABe rpymnnbl: BereTa-
TUBHbIE OpraHbl U reHepaTuMBHbIE OpraHbl. BeretatMBHbIMK OpraHaMu HasblBalOT-
CA OpraHbl, KOTOpble obecrieumBatd! pocT W pasBMTUE OPraHOB W BeretaTMBHOE
pasMHOXeHue. K BeretaTBHbIM OpraHaM OTHOCATCA KOpeHb, mober u mx BWAO-
M3MEeHeHHble (hopMbl. BeretaTvBHble OpraHbl BbICLUMX PacTEHWU U3-3a AUTENb-
HOro cmnoreHesa 06n1afatoT BbICLUEN CreneHbl) CTPOEHUS U (DYHKUMAMMN.

B KOHUe apxeiiCKOi 3pbl MOSBUAUCH OAHW W3 MNEPBbIX NpeAcTaBUTeNEN
MPOCTbIX OPraHMW3mMoB, KOTOPble OCYLLeCTBAAAN (POTOCMHTE3, Takue Kak
6akTepun M cuHe-3efieHble BOLOPOCIN. DOTOCUHTE3, NPOTEKatoWUii, B CUHe-
3eNeHbIX BOLOPOCNAX 060raTu/ KUCMOPOLOM OKPYXaloLWYy cpeay.

B npoTepo3oiickylo 3py MOABUAMCL HAaCTOSLLME pacTeHWUsi, Takue Kak
3eNeHble M KpacHble Bogopocnu. [pu LOCTVMXKEHWU BbLICOKOTO YPOBHSA (O-
TOCMHTE3a B 3eNeHblX BOAOPOCASAX, OHW CTanu TOCMOACTBOBaTb B BOAHOM
cpefe. B npoTepo30iicKOil 3pe XWM3Hb NpoTekana TONbKO B BoAge. [MosBneHue
M3 OLHOKNETOYHbIX BOAOPOC/EA MHOrOKNETOYHbIX BOLOPOCNEN SBNSETCS B
MUpe pacTeHWin - KpynHbIM apomopdo3oM. MHOrOK/IeTOYHble BOLOPOCAU C
MOMOLLbI PU30UAOB NPUKPENAANCE KO AHY.

Heob6X0AMMOCTb YCNOXHEHUA Tena U pacyieHeHUs ero Ha pasHble OopraHbl
Yy BOAOPOC/E OTCYTCTBYET, TaK KakK BCE WX KNETKM HaxoAAaTCs B OLWMHAKOBbIX
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ycnoBusax (TemnepaTypHbIli PeXuM, OCBELLEHHOCTb, MWUHepa/ibHOe MUTaHue,
rasoobmeH). Kaxpgas KneTtka BOAOpOCNei 06bIYHO CMOCO6HA K (DOTOCUHTESY.

YMeHblUeHVe BOAbl B BOAHbIX 6acceiiHax MPWBeNio K TOMY, 4TO MHOrue
BOAHble pacTeHUs OKasanucb Ha cywe. Ha 6Gepery 3a cyeT [AeATENbHOCTU
GaKkTepuii 1 MUKPOOPraHM3MOB Hayaica MPOLEcC BO3HWKHOBEHWS MOYBbI.

Boiligs Ha cywy, nNpefKu COBPEMEHHbIX BbICWIMX PacTeHWin nonaan B
HebnaronpuaTHble U COBepLUEHHO HOBble Yycnosua. Kucnopon, Heobxonm-
MblA ONS ObIXaHWA, W YINEeKUCNbIA ras, UCNob3yemblil AN (OTOCUHTE3a,
pacTeHUs AO/DKHbI O6blM MONyyaTb U3 BO3L4yXa, a BOAY - M3 Mousbl. HoBas
cpefa obuTaHMA He Oblna OAHOPOAHON. BO3HMKAM MpobAeMbl, CBS3aHHbIE C
3aWMTOA OT BbICbIXaHUS, MOrNOWEHNSA BOAblI M3 MOYBLI, CO3J4aHWe MexaHu-
YECKO omnopbl, coxpaHeHUs cnop. /I3BecTHO, 4YTO NpucnocobmBLLKecs opra-
HU3Mbl BbDKMBAIKOT, Pa3MHOXAIOTCA M pa3BMBalOTCA, a HenpucnocobumsLlnecs
OpraHu3Mbl - BbIMUPAIOT.

CyliecTBOBaHWe pacTeHWIi B Ha3eMHO-BO3AYLIHON cpeje CBA3aHO C BO3-
HUKHOBEHWEM MONAPHOCTU: HWXKHAA 4YacTb pacTeHWs, MOrpyXxasacb B MOYBY,
nornowana BOAY C pacTBOPeHHbIMUW B HeEl MWHepasbHbIMU BeLLecTBaMMu,
BEPXHAS 4acTb, OCTaBasiCb Ha MOBEPXHOCTU, AKTUBHO (HOTOCMHTE3MpoOBana
n obecneymsana BCe pacTeHWe OpraHM4eckKMmMuy BewlecTBamu. 3T MNPUCMO-
cobneHna npuBenn K MOSABMEHUIO ABYX OCHOBHbIX BeretaTvBHbIX OpPraHoB
COBPEMEHHbIX BbICLUMX PacTeHUn - KOpHA U nobera.

PacuneHeHWe Tena pacTeHW Ha OTAeNlbHble OpraHbl, YCNOXHEHUe ux
CTPYKTYpbl, PYHKLUWA W TKaHeBOW OpraHu3auum MpoOUCXOAUI0 MOCTENEHHO,
N ABNANOCH Pe3ynbTaToOM [AUTENIbHOW 3BOMIOLMM PacTUTE/IbHOTO MUpa.

[MepBO Yy Ha3eMHbIX pacTeHMI MOosBU/IAaCb MMOKPOBHAsA TKaHb, obecrne-
UMBLUAA 3aWMTy pPacTeHUs OT BbICbIXaHWUS W MEXaHWYECKUX MOBPEXAEHWA.
Bnarofaps pasBuTMIO NPOBOAALLEN TKaHW, NOA3eMHblE M Ha3eMHble 4acTu pac-
TEHUA MMET BO3MOXHOCTb OOMeHMBATbLCA PasINU4YHbIMK BellecTBaMu. Bopa
C pacTBOPEHHbIMW B HEN MWUHEpabHbIMW CONAMW MOAHMMANach BBEPX U3
MoYBbl, @ OpraHNYecKune BellecTBa MepeMeLLaiucb BHU3, K MOA3EMHbIM YacTaMm
pacTeHms. UTo6bl NPOTUBOCTOATL CUaM FpaBuTauuMM B BO3LYLUHOW Ccpefe,
BblAepXXMBaTb MOPbIBbI BETpa, pacTeHUsAM NoTpeboBasoCb MexaHu4yeckas
TKaHb. Takmm 06pa3oM, B CUNYPUICKOM Mepuoge naneo30MCcKOR 3pbl BO3HMK-
NN NepBble Ha3eMHble pacTeHuUs - NcunouTbl. Bbixog pacTeHwi U3 BOAbl Ha
Cywy W nosiBneHne NcuaouToB, afanTUPOBaBLUMXCA K HeO6NaronpusTHON cpe-
Je, ABNSeTCA OLHMM M3 KPYMHbIX apoMOp(030B B MUpe pacTeHuii. BmecTe c
3TUM B KEMOPUINCKOM, OPAOBMKCKOM W CUYPUIACKOM Mepuoaax naneo30ncKol
3pbl pas3BMBanMCb BOLOPOCAN BO BCEMUPHOM OKeaHe.

187



B cnegytowem 3a cuaypoMm [EeBOHCKOM Mepuofe Naneo30McKol apbl Mo-
ABNAOTCA MXM, NarnoOpPOTHUKKM, XBOLWLWM, NnayHbl. BeretatvBHble OpraHbl MXOB
COCTOAT M3 PU30UAOB, BbIMOMHAKLWMNX (PYHKUUIO KOpHEN, M U3 fINCTbEB U
cTebneii vMerowMe NPocToe CTpoeHue. JINCTbA MXOB COCTOAT M3 OJHOC/OWN-
HbIX KNeTOK C X/I0pPO(UANOM, Y HUX OTCYTCTBYET MPOBOAALLAaA TKaHb.

[peBHue XBOLLEBUAHbLIE, HANPUMEP KanamwuTbl, gocTuranu Ao 25 mMeTpos
BbICOTbl, pacLBeTain B KaMeHHOYro/bHOM Mepuofe, HO B MEPMCKOM Mepu-
0f€, M3-3a Pe3KOro WM3MeHeHUs Knumata, BbiMepnn. COBpPEMEHHble XBOLWM -
MHOrONeTHWe TPaBAHUCTble KOPHEBULLHbIE pPacTeHUs, WUMELWMe KOPeHb,
NNCTbA, cTebenb. VX cTebenb pacyneHeH Ha A/IMHHbIE MEXAO0Y3NNA U Y3/bl,
OT Y3/10B OTXOAAT MYTOBKM OOKOBbIX MOGEroB, NUCTbA MENKWE YellyeBua-
Hble, OYeHb CWMNLHO pPefyLUpPOBaHbl M HE MMEKT Xxaopodwunna.

B oT/Mumne oT 3acylwnnBOro AeBoHa, KapooH 6bin BAAXHLIM U TEM/bIM, YTO
NPUBENO K 3HaYMTE/IbLHOMY Pa3BUMTUIO ManoOpPOTHUKOB. [ManoOpOTHUKOBUAHbIE -
3TO MHOTOfIeTHME NNCTOCTe6eNbHble pacTeHUs, obnafaroline KOPHEBULLEM
MW NUCTbAMW, CMOPaHrUMM cobpaHbl B TPynnbl - cOpycbl. BnaxHas, Tennas,
boratafd yrnekmcnblM rasom artmocdepa cnoco6cTBoBasna MWHTEHCUBHOMY
pPasBUTUIO TUFAHTCKMX NanopoTHUKOB. WX oTmepwme cTeb6nm nonagann B
aHaspobHble YCNOBKA, He MOABEPraiMCb FHUEHUID, YTO NPUBENo K (PopMuUpo-
BaHWIO 3afieXXeil KaMeHHoro yrns. KameHHOYro/ibHbli nepuoj XapakTepusy-
eTcA rocrnofACTBOM MarnopoTHMKOO6Pa3HbIX Ha Cylle, pasfIMYyHbIX BOAOPOC/EN
B Mope. B aTom nepuofe ncunouTbl BbIMUPAKOT U MOSABASKOTCA CEMEHHbIe
NanopoOTHWKN. Y CEMEHHbIX NanoOpPOTHUMKOB CEMeHa pa3BMBa/INCb Ha Kpasx
NUCTbEB, YTO AOKa3biBaeT (PUIOreHEeTUYECKYIO CBSI3b MeXAY BeretatMBHbIMU
W reHepaTVBHbIMW OpraHaMu pacTeHWiA.

B kap60oHe BO3HMKAIOT MEPBUYHbIE FOMOCEMEHHbIE pacTeHus. [losBneHue ce-
MEHHOr0 Pa3MHOXEHMS SBUIOCb 3HAYMTE/bHBIM apOMOP(030M B MUpPE PaCTEHUIA.

Maneo3olickas 3pa 3aBepluaeTcAa MEPMCKUM MepuoLoM, KOTOPbIA B OTAU-
yme OT KapboHa xapakTepu3oBasCa CyXMM KAuUmatoM. B aTux ycnosusax ru-
raHTCKMe nanopoTHUKWU CTann BbIMUPaTb, MOABUINCH TPaBSAHUCTble (DOPMbI
NanopoOTHMKOB, XBOLLEW W NJayHOB, MPUCMOCOG/IEHHbIE K 3KOHOMWW BOfbl.
B KoHUe nepuofa BbIMMPAKOT M CEMEHHbIE NanOPOTHUKW, a UX MECTO 3aHu-
MatoT ApeBHME rO/I0OCEMEHHbIE PAaCTEHUS.

B TpruacoBom nepuofe MOSABAAKOTCA COBPEMEHHbIE rO/N0CEMEHHble pac-
TeHUs, rOCNOACTBYHOT APEBHME TOM0CEMEHHbIE, AOCTUTalOLMe HaMBbICLLErO
pacugeTa. [peBHME rOMOCEMEHHbIE PacTeHWUs, TakKMe Kak, KopgauTbl, OeH-
HETTUTbl BbIMEPAW, COXPAHWINCL COCHA, Keap, NUXTa, BefbBUYKA, CarOBHUK,
FTMHKro 6unoba w gpyrue Buabl.
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MMosiBNeHNe nepBbiX MOKPbITOCEMEHHbIX PAaCTEHUM B HOPCKOM, Mepuose
Me30304, SBMAETCA HOBbIM 3HAUYUTE/IbHbIM apoOMOpP(O30M B PacCTUTENbHOM
mupe. TlyTem wnpnoaganTtauuii BO3HWKAWM pPas3inyHble (DOPMbl XXWU3HW: OfHO-
NeTHWe, ABY/NIETHUE, MHOrONeTHUE TPaBAHWUCTbIE PacTeHWs, NOMYKYCTapHUKM,
KyCTapHUKN W fepeBbs. Cpean MOKPbITOCEMEHHbIX €CTb BWUAbl - MapasuTsl,
BO3HMKLUME NYTEM [JereHepayuu.

Moponornyeckoe, aHaTOMUYeCckoe M (HU3M0N0TMYECKOe YCOBepLUEHCTBO-
BaHWe BereTaTMBHbIX OPraHoOB LBETKOBbIX pacTeHWii 06ecnevymno MOKpbl-
TOCEMEHHbIM 00/blIOe 6uosornyeckoe pasHoobpasve U rOCMOACTBYHOLLEE
MOMOXEHNEe B PacTUTE/IbHOM MWUpe.

HaumHaga C cepefuHbl MefioBOro mnepuofa, HayuMHaeTcsa rocrnofcTso
MOKPLITOCEMEHHbIX pacTeHWi. B HacToAwee BpemMsi MNOKPbITOCEMEHHbIE
UrpalT pewawlwy pofib B  (OPMUPOBAHUM  PACTUTENBLHOrO MOKPOBa
3emnn. AfanTMBHbIE pPeakuun, OCHOBAHHbIE Ha 3KONIOTMYECKUX W TEHEeTU-
yeckux (aHeynnomgusa, nonunionans) gakropax crnocobcTBoBann obpasoBa-
HUKO OrPOMHOr0 pasHo06pasns >XXMU3HEHHbIX (OPM W 3IKONOTUYECKUX rpynn
MOKPbITOCEMEHHbIX PaCTEHWIA.

Bce pacTteHus nossunuchb 6narogaps AAMTeNIbHOMY WCTOPUYECKOMY pas-
BUTWUIO, W SABMAIOTCA OCHOBHOMW COCTaBHOW 4acTbi0 OWMOLEHO3a U OCHOBOM
uenen nutaHusa. bnarogaps (oTOCUHTE3y, COCTaB aTMoc(epbl HaxoauTcs B
paBHOBECUN.

KniouyeBble cfoBa: (MIOreHe3 pacTeHWM, apoMop(o3, MaMoaganTauus, obuias
[ereHepains, BereTaTUBHble OpraHbl.

Bonpocbl 1 3agaHung.

1 [aiite 06bACHEHUE (MIOreHe3y pacTeHWui.

2. O6bACHMTE YCOBEPLUEHCTBOBAHMWE BereTaTMBHbIX OPraHOB [O/0CEMEHHbIX
pacTeHWiA.

3. O6bACHMTE YCOBEPLUEHCTBOBAHMWE BEreTaTMBHbIX OPraHoOB MOKPbITOCEMEH-
HbIX pacTeHui.

4. O6BACHWUTE pPoNMb pacTeHWil B 3BOMKOLUU B 6UoChepsl.

O 3aflaHna Agns camMocToATeNbHOW paboThl.
3anonHmuTe Tabnuuy 3BOMIIOLUOHHBIMUA WU3MEHEHUSIMW B MUPE PaCTEHWA.

3pb| n nepunoabl OBONMIOUNOHHbIE N3MEHEHUS



§ 37. DUIOTEHE3 PEMNPOAYKTUBHbIX OPFAHOB PACTEHUN

OO6BbACHMTE 3HAYMMOCTb reHepaTunBHbIX OpPraHoB paCTeHMﬁ.

leHepaTuBHble (UM PenpoAyKTUBHbIE)  OpraHbl -  CneuunanbHble
opraHbl, obecneyvBatoLLe pasMHOXEHWe pacTeHWi, pacceneHume NOTOMCTBA,
COXpaHeHMe K npouBeTaHMe Buga. ITU opraHbl ob6ecneymsaroT 6ecnosoe u
NosI0BOE PasMHOXEHWE PaCTEHWUIA.

AHann3npys c TOYKW 3peHUs Pa3MHOXEHWS OpraHu3mbl, OTHOCALMECS K
CUCTEMATMYECKUM pa3fenam pacTeHW, MOXHO YBWAETb TO, 4YTO OHWM pas-
MHOXatoTCA 0ObIYHbIM [eNeHNeM, C MOMOLLbK CMOpP W CEMSH.

PasnnyaloT cnegylolwime Tunbl NONOBOr0O mnpolecca: u3oramus, retepora-
MUSt U ooramms. B nonoBoM pasMHOXEHWW PacTeHWin MPU CNUSHWM MOMOBbIX
KNeToK 1 o6pa3oBaHUe 3UroTbl Y HEKOTOPbIX BWUAOB MPOUCXOLUT u30ramus, y
APYruX - reteporamus, y 6ONMbLUMHCTBA BWAOB HabntogaeTca ooramus.

MonoBOe pasMHOXEHME LIMPOKO BCTPeyanochb Y pasBMBAOLLMXCS B BOfAe
pacTeHWid. Y BOJOPOCNE FeHepaTMBHble OpraHbl OTCYTCTBYKT, OfHOKNETOM-
Hble BOZOPOC/AM PasMHOXakTCA NyTemM OObIYHOrO AeneHus, a B Hebnaronpu-
ATHbIX YCMOBMAX 3TO KNeTKa y4yacTBYeT B MOJIOBOM Pa3MHOXEHUMU.

KonoHnanbHble BOAOPOC/M PasMHOXAKTCA C MOMOLbO TFOPMOFOHUEB,
a MHOTOK/IETOYHble BOAOPOCAM Pa3MHOXAKTCH pas3feNeHneM Tannoma Ha
yacTm - (parmeHTaumen wunu 3oocnopamu. B He6naronpuATHLIX YCNOBU-
AX BOLOPOCNM 06pasyloT XIyTMKOBble rameTbl, B pe3ynbTaTe WX CAUAHUSA
obpasyeTcsa 3urota. 3urota MOKpbITa MNJOTHOM 06010YKOWA, OHa CMOCO6HA
NepeHoCUTb HebNaronpuATHbIE YCNOBUA U COXPaHATb XXU3HECMOCO6HOCT,
M3 3UroTbl Pa3BMBAETCSH HOBbLIA OPraHM3M.

B pesynbTaTe TEKTOHMYECKMX W3MEHEHWI MNOoAHMManacb 3emMHas Kopa,
MOCTENEHHO pacluMpsnach Ccylla, BOAOPOCAAM, MPUCNOCOGNEHHBIM K XXU3HU
B BOAHON cpede, NPUXOAUNIOCH aaanTUPOBaTbCA K HOBbIM YCoBMAM. Heko-
TOpble APEeBHME BOAOPOCAM MOCTENEHHO CMOIM MPUCNOCOBUTLCA K Ha3eM-
HOMY 06pa3y >XW3HW. V3meHeHue cpedbl 06UTaHUSA MNPUBENM HE TONbKO K
M3MEHEHWIO BEreTaTMBHOrO Ta/i/loMa, HO M Mnpouecca PasMHOXEHUS.

PenpofyKTUBHbIMW OpraHamy pacTeHWI SBAAKOTCS: Y CNOPOBbIX PaCTeHUN -
COpPYCbl, CMOPOHOCHbIE KOMOCKW, CMOPAaHTMW, aHTEPUAUMN N apXEroHuu; y ce-
MEHHbIX PaCTEHWI - LWWLWKKW, UBETKW, MNOAbl, CEMEHA, NbINbLEBOA MELIOK U
cems3ayaTok. TV opraHbl (hOPMMPYIOTCA B XXU3HW pPacTeHUin B OMpeaeneH-
HbIi NEepuoA W BbIMOMHAKT NaBHY0 (YHKUUIO - Pa3MHOXEHMUS.
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Y Ha3eMHbIX pacTeHW/ B OTAMYMKU OT BOLOPOC/EMN, MOSABWUANCH MHOrOK/e-
TOYHble crnopoobpasytoline opraHbl (CnopaHrnu) n rameToobpasyrolme op-
raHbl (raMeTaHruu: apxeroHMM W aHTepuauu). B umkne pasBUTUS Y BbICLUNX
CMOPOBbLIX PacTeHWI, TaKMX Kak, MXW, MnayHbl, NanoOpOTHWUKK, XBOLLM MpOuUC-
XO4MT CMeHa NOKONeHWi: rametouTa (NOKONeHWe, obecrneymBaroLlee pasBu-
TMe rameT ¥ ONNOLOTBOPeHWe) M cnopoduta (NokKoneHue, obecneyuBarolLiee
pa3BuTME W CO3pEBaHWE Crop). Y MXOB B OHTOreHe3e LOMUHUPYET rameTouT.
B npouecce MCTOPMYECKOrO pPasBUTUA BbICLUMX CMOPOBbLIX pacTeHwii (NnayHbl,
ManopoTHUKWN, XBOLLM) BbIABMIOCL YMNPOLLEHWE rameTouTa U YCNOXHEHWE,
yfnydlleHne B CTPOEHUU cropouTa. Y HUX TFOCMOACTBYET CropoguT.

CnopoBble pacTeHMs pasMHOXalTcs crnopamu. Cnopbl  pacTeHuUi
MUKPOCKOMUYECKME 3a4yaTKW pacTeHWI, Chyxauine pAnsa ux pasMHOXEeHWs.
MpeacTaBnAlOT CO60M O4HOKNETOYHbIE 06pa3oBaHWsA, CoAepXKaline O4eHb
Masioe KO/IMYeCTBO MUTATe/IbHbIX BellecTB Ansa pas3sutusa. lMpu Hebnaronpu-
ATHbIX YCNOBUAX 60/MblIas 4YacTb criop nornbaet. O6s3aTe/IbHbIM YCI0BUEM
015 HOPMasIbHOTO pasBUTUS rameTouTa ABNAETCH LOCTATOUYHOE KOMYECTBO
Bnarn. V3 cnop, BblpacTaldT 0CO6M MONOBOro MOKONeHWUs (rametoumt). OHU
MMEeKT cneunanbHble MYXCKME W HKEHCKMe MO/I0Bble OpraHbl, B KOTOPbIX
pasBMBAOTCA MYXXCKUE W XXEHCKWe MNOJoBble K/EeTKU (rametbl) - MOABUX-
Hble CNepmMaro3ouibl W HENOABWXHble SAWLEKNETKU. [ns onjoL0TBOPEHUS
Heobxoguma Boga. V3 onnofgoTBOPEHHON AlLEKNeTKM 06pa3yeTcs 3apofbiLll.
3apofbiw, obpa3oBaBlIMiicA, B MNpouecce OMIOLOTBOPeHWUS pa3BMBaeTCs 3a
cyeT rametouta. OH npopacTaeT W npespawaeTca B 0cobb 6ecnonoro
MOKO/IEHUS, KOTOpas pasMHOXaeTcs cropamu.

B npouecce 3BONHOLMM NPOU3OLLIN MepBble CEMEHHble PacTeHWUs - CEMEH-
Hble NanopoTHUKW. CeMs - BbICOKOCMELMAIN3NPOBAHHbIA OpraH pasMHOXeHUs
W pacceneHus pacTeHWin Mo 3eMHON noBepxHocTU. Cems [0 MOMHOro Co3pe-
BaHUA pa3BMBAETCA B MATEPMHCKOM pacTeHWW. B oT/iMume OT cnopbl, cemeHa
MHOFOK/IETOUHbI, COAEPXAT 3HAYMTE/IbHOE KO/IMYECTBO MUTATEe/IbHbIX BELLECTB;
MMEIOT TPOWHYK NpUpoAY: 3HAOCNEpPM, 3apoAblll, CeMeHHas Koxypa. Cems
3alMwaeT 3apofbill 0T He6naronpuATHbIX BO3AEWCTBUIA  BHELLHeW cpeabl,
obecneyrBaeT ero nuTarte/ibHbIMU BeLLeCTBaMM Ha pPaHHUX 3Tanax pas3BuTus.

Cnegyrowum  apomMopo30M CEMEHHbIX pacTeHWW Ccnegyet CcumTaThb
NnosiBNeHWe MblbLEBON TPYyOKM, MO KOTOPOM MYXCKas rameta [BVKETCH K
YKeHcKoW. OnnofOTBOPEHMIO NpefwecTBYeT OnblneHne. MYyXCKMe rameThbl,
NNLLEHbI XTYTUKOB W Ha3blBAKOTCA CMEPMUAMMK, NPOLECC ONIOLOTBOPEHUS He
3aBMCUT OT Hannuua Bofbl. bnarofaps 3TOMY CeMeHHble pacTeHMs CMOrnu
pacnpocTpaHMUTbCA MO BCel 3em/ie UM 3aHATb FOCMOACTBYHOLLEE MOM0XeHNe
noyT BO BCeX 6MOLEHO3aX.
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CeMeHHble pacTeHUs MpeAcTaBieHbl ABYMS OTAeNaMu: FON0CEMEHHble K
MOKPbITOCEMEHHbIE.

[onocemMeHHble pacTEHUN - BbICLUIME PACTEHWSA, He MMEloL e LBETKOB U
nnofos, HO cnocobHble K 06pa3oBaHWi0 CeMAH. OHM WMerT He3alliuLleH-
Hble cems3ayaTKu, pacrnonaralolimecs OTKPbITO Ha CEMEHHbIX Yewysax LWu-
wek. Ob6pa3oBaHMIO CeMeHW MNpejLllecTBYeT OMblfieHWe, 3aTeM Onao40TBOpe-
Hue. [0/0CeEMEHHbIE XapaKTePU3YIOTCA Halnuymem apxeroHus W ranjougHoro
JHgocnepMa, OTCYTCTBMEM 3aBS3W.

LLInpokoe pacnpocTpaHeHue M pasHoobpasne CTPOeHUS LBETKOBbIX pacTe-
HWUIN 00YCNOBNEHO MPUOBpPeTEHMEM UMK B MPOLLECCe 3BOMOLUM psAja apomop-
(ho30B: LBeTKa, 0b6pa3oBaHMe B COCTaBe LiBETKa 3aBA3M, 3aK/touvaroliein B cebe
cemasayatky U NpefoxpaHAlowen nx oT AeACTBUSA HebNnaronpuATHbIX YCo-
BUIA cpeapbl, nnogda, 6o5ee COBepPLUEHHON MPOBOAALLEA CUCTEMbI - COCYAOB.

NaBHbIMW 4YacTAMWU LBETKa ABAAOTCA ThlYMHKA W MNEeCTUK, Moc/ie npouec-
ca OnblJIeHNs NPOUCXOAWT [BONHOE onnogoTBopeHMe. Cemsnoyka, pacrnono-
XXEHHas B 3aBA3U, NpeBpaliaeTcs B Cems, a 3aBA3b - B nnod. CemeHa, uUMeto-
Wpe 3apofblll, 3anac NUTaTeNbHbIX BELECTB U KOXYPY, 3aliULLeHbl TKaHAMM
OKONOM/OAHMKA OT BHELHUX BO3A4eNCTBUA. B panbHerlweM OKONOMAO4HUK
obecneynBaeT pacnpocTpaHeHWe CemMsH TeM WX WMHbIM CNOCOOOM.

Moponornyeckne npu3Haku LBETKOB W MN/0A0B pasHO06pa3Hbl, UMEHHO
OHW fieXXaT B OCHOBE CUCTEMATUKN MOKPbITOCEMEHHbIX PacTeHWiA. Pa3fnyHble
MEXaHM3Mbl OMbIIEHNS LBETKOB, OCYLLEeCTBASEMble HACeKOMbIMW, BETPOM,
BOZOW, XXMBOTHbIMM, & TaKXKe MeXaHW3Mbl PacnpoCTpPaHeHWs CeMSH W MIOAO0B
TaKXXe C MOMOLLbK >KMBOTHbIX W MTUL, camopas3bpacbiBaHWEM W ApYTUMMK
cnocobamy nNpuBeNM K paclUMpeHWU0 apeanoB U YBENWYEHUHD pa3Hoob6pa-
31 BUAOB. B pe3ynbTate BO3HWKHOBEHWS PasHO0Opa3HbIX XXU3HEHHbIX (HOpM
(BepeBbs, KyCTapHUKKW, TpasBbl W [Ap.), MOKPbITOCEMEHHble - eLUHCTBEHHas
rpynna pacTeHuid, o6pasyloullas CNoXHble MHOrosSipyCHble coobLecTea U
3aHMMaloLas rocrnoAcTBYOLLEee MOSIOKEHNE B PacTUTENbHOM MWUpe.

Bce pacteHus otgena INoKpbITOCEMEHHbIe MOAPA3LeNsAOTCA Ha fBa Kacca:

[BY0NbHbIE W OAHOAO/MbHbIE.

KniouyeBble cnoBa: M3oramus, reteporamus, ooramusi, pasMHOXEHWE pacTeHwui,
ramMeTouT, cnopoLU, reHepaTMBHbIE OPraHbl.
fifeA Bonpocbl u 3anaunums.

1 [aiite onpefeneHne reHepaTMBHbIM OpraHam pacTeHWA.
2. CpaBHWTE (OPMUPOBaHME CEMEHM Y CEMEHHbIX NarnopoOTHWMKOB M Y [Ofo-
CEMEHHbIX PacTeHWI.
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3. CpaBHWUTE MpOLLECChl OMbINEHUS U OMNNOAOTBOPEHMSt Y TONOCEMEHHbLIX M
MOKPLITOCEMEHHbIX pacTeHuii. O6bACHUTE KX CXOACTBA U pasnnuus.
4, O6BACHWTE CYUWHOCTb Mpouecca ABOMHOTO OMMOAOTBOPEHWS, MPOUCXOAsLLe-

ro y MOKPbITOCEMEHHbIX PacTeHWA.
OSa,anI/IH 0711 CamMOCTOATeNIbHOW paboThbl.

1 [aliTe CpaBHUTENbHYI XapaKTePUCTUKY CMOPOBbIM PaCTEHWAM.
CpaBHMBaeMble CBOICTBA Mxn ManopoTHWKN XBown
BeretatusHble opraHsbl
eHepaTUBHbIE OpraHbl
CmMeHa MoKoNeHwWi
becnonoe pasmHOXeHue
Monosoe pasMHOXeHue
ApomMophosbl

2. [aiiTe CpPaBHUTENbHYIO XapaKTEPUCTUKY TOOCEMEHHbLIM U MOKPbITO
CEMEHHBIM PACTEHUSIM.

CpaBHMBaemble
cBoOWicTBaA

XKu3HeHHble hopMbl

ApomMopho3sbl
XXU3HEeHHbI UMKN
MpeacrtaBuTenu

[To/10ceMeHHble pacTeHunA HOKprTOCEMEHHbIe pacTeHnA

Y
I/I JlabopaTopHaa pa6oTa Ne4.

Tema: W3yyeHne apomMoppo3oB M uamoajanTauyuii Ha npumMepe CMOPOBLIX,
rO/0CEMEHHbIX W MOKPbITOCEMEHHbIX PacTEHWUIA.

Llenb paboTbl: onpeaennTb HanpaBfeHWS 3BOMOLWK, U3YUUTb apomMopdosbl K
nanoaganTtayun CNopoBbIX, FONOCEMEHHbLIX W MOKPbITOCEMEHHbIX PaCTEHMIA.

MaTepnan wn obopyaoBaHue: repbapum WM XUBble 06paslbl CMOPOBbLIX,
rONOCEMEHHbIX W MOKPbITOCEMEHHbIX PacTeHWA.

Xop paboThl:

1 OnpepenuTe BereTaTUBHble OpraHbl MXO0B, MNanOPOTHWKOBUAHbLIX, XBOLUe-
BUAHbIX, CMOPOBbIX, FOOCEMEHHbBIX WM MOKPbITOCEMEHHbIX PaCTEHWIA.

2. OnpefennTte reHepaTUBHble OpraHbl MXO0B, MNaNOPOTHWKOBUAHBLIX, XBOLUe-
BMAHbIX, CMOPOBbIX, FONOCEMEHHbIX W MOKPbITOCEMEHHbIX PaCTEHWIA.

3. N3yunTe apomoptho3bl KaXAoro oTAena pacTeHuid. 3anonHuTe Tabnuuy.

OTgenbl pacTeHWA Apomopo3sbl

OThen MOXOBU/HbIE

OTpen nanopoTHUKOBUAHbIE
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Otgen xBoweBugHble
OTgen rosiocemMeHHble

Otgen MOKPbITOCEMEHHbIE

4. Onpepgenute mnauoajanTauuyM KaxAoro Buaa pacTeHuWit. 3anonHute Tabnuuy.
Buabl pacTteHuii Nanoapgantayunmn
Mox thyHapus
BogsHoi nanopoTHUK
XBoL, NoneBo

CocHa 06bIKHOBEHHas
KynbTypHbIli BUHOTpag

5. CpaenaiiTe BbIBOf Ha OCHOBE CAENaHHbIX BamMU HaGMHOAEHWIA.

§ 38. O9BONWOUMNOHHbBIE MSMEHEHWA B XMWBOTHOM MWPE

BcnomHUTE M3 Kypca 300M10ruu K}'IaCCI/I(bVIKaLU/HO >KNBOTHOIo mupa.

dunoreHes XMWBOTHbIX - WCTOPUYECKOE Pa3BUTME XMBOTHOIO Mupa, Ha-
YMHAs OT OAHOK/ETOYHbIX L0 MeKonuTawwmx. XXuBble opraHusMbl, obnaga-
toLye MoSIe3HOW HacNeACTBEHHON M3MEHYMBOCTLIO, UMET MOPGOornyeckue,
aHaTOMWU4eckne MpPeuMyLLecTBa MO CPaBHEHUID C MpeAkKamu, B pesynbrare
eCTeCTBEHHOro oTbopa YBeNMYMBAETCA 4MCNOo 0cCob6eil, o6nagaroLUxX MakCcu-
Ma/IbHOM MPUCMOCO6/IEHHOCTLIO. B 3BOMOLMM XMBOTHbLIX 60/bLLIOE 3HAYeHue
MMeeT KpYMHble apomMopdo3bl, BO3HMKLUME Ha HayanbHbIX 3Tanax pasBUTUA
XWU3HW Ha 3emsie: MNosiB/IeHMe MO0/I0BOr0 PasMHOXEHUSA W MOSB/IEHWE MHOro-
KNeTOYHbIX OpraHmM3MoB. O6LWMIA MnaH CTPOEHMUS, CXOACTBO >KM3HEHHbIX MpPo-
LLeCCOB MeXAy NpefcTaBUTENSAMU pasHbIX CUCTEMATUYECKUX Tpynn ABNSeTCS
[0Ka3aTeNbCTBOM 3BO/IKOLMOHHOIO MPOUCXOXAEHUS BULOB OT 06LLEro npeaka.
COBpPEMEHHYIO CUCTEMY XXMBOTHbIX, MOCTPOEHHYK Ha MNPUHUMNAX POACTBA,
MOXHO MpeACTaBUTb Kak poAoC/ioBHOe (MW (hMNOreHeTUYecKoe) ApeBo, OT-
pakarolllee OCHOBHble 3Tarbl 3BOMIOLUUM XMBOTHBIX (punc.59).

MponcxoXxaeHNe OAHOKMETOUHbIX XUBOTHbIX. [l1epBble >XUBble cylle-
CTBa - MPOTOOGMOHTBI ObILIM MOXOXKW HA MefibYailllune CAU3UCTblIE KOMOYKMU.
OHM MOrnn pactu, ycBauBas M3 OKpYXalLlen cpefbl nNuTaTeflbHble BeLle-
CTBa, W pa3mMHOXaTbCA. B pe3ynbTaTe eCTECTBEHHOro oT6opa 3TU MNepBUYHbIE
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OpraHM3Mbl NOCTEMNEHHO YCNOXHAMUCL, BMNOCAeACTBUN OT HUX NPOU3OLLUIN

nepBble OfHOKMETOYHble OpraHu3mbl - MPOKApMOTbI, 3aTeM 3YKapuoTbl.
YueHble nonaratoT, 4TO MNpeAKaMn OAHOKMETOYHbIX XXWUBOTHbIX Oblin rete-
POTPO(hHbIE OpraHM3Mbl - MNpPOCTeliline XryTukoBble. Cpeau npocTellumx

MMelTC He TOJIbKO OAHOK/IETOYHbIe, HO W KONOHWa/bHble (OpPMbI.

MponcxoxaeHe MHOrOKJ/IETOUHbIX XXUBOTHbIX. YUYEeHble CUYMTalOT, 4TO
nepBble MHOTOK/IETOYHbIE XUBOTHblE MPOU3OWAN OT [APEBHUX KOJOHWaNb-
HbIX XTYTUKOBbIX. CoOCTaBnsloWmMe UX KNeTKM pacnosiokunucb B [Ba Cos,
obpasys 3KToZepMy W 3HTOAepMY. [10N0CTb racTpynbl 06pa3yeT MepBUYHbIN
KMLWEYHWK, KOTOPbIA OTKPbIBAETCH MEPBMYHLIM PTOM HapyXy.

CyluecTByeT psaf runotes NPOUCXOXAEHUA MHOMOKNETOYHbIX XXWUBOTHbIX.
Hanbonee LWKNPOKO W3BECTHbIMKU SBNAKOTCA runoTesbl W.M. MeuyHunkosa.
N3yyas NPMMUTUBHBIX MHOTOKNETOUHbIX XWUBOTHbLIX - TYBOK, OH 06GHapyXun,
4TO 06pa3oBaHWe BHYTPEHHErO C/10S Y HWUX MPOUCXOAWUT NyTeM WUMMUTpaLumn
BO BHYTPEHHIOK MO0MOCTb. [pefkn MHOTOKNeTOYHbIX OblM OpraHu3mamu,
COCTOALMMM U3 [BYX C/I0EB KNETOK: HApY>XHOro W BHYTpeHHero. Hapyx-
HbIA CNoi 06pa3oBaH XIYTUKOBbIMWU KeTKaMW, BbIMOMHAKLWMUMY (DYHKLUIO
ABVXEHWNA, BHYTPEHHWI e C/IO COCTOWUT W3 K/IETOK, OCYLLEeCTBAAKLLMNX
(haroumnTo3. Takmm 06pa3om, NPOM3OLN TYOKM M KULIEYHOMONOCTHbIE, KO-
TOpble ABMAAKTCA HACTOAWMMMU MHOFOKMETOYHBIMA XKMBOTHBLIMWU. Y HUX HeT
TKaHeil M OpraHos.

Y nNNOCKUX 4epBen BrepBble Cpeau MHOTOKNETOUHbIX >KUBOTHbIX
nosiBNseTcs TPeTun, CpefHWid, Ccnol - Me3ofepma, Yy4yacTBYHILWMA B
obpa3oBaHMW OpraHoB W CUCTeM OpraHoB. BO3HWKHOBEHMe MUl eEBa-
PUTENbHOW, BbIAENUTENIbHOW, HEPBHOW W MNONOBOW CUCTEM ABNAAKOTCA
KpynHbIMW apomopo3amu. BmecTe ¢ TeM M0CKME YepBM CXOLHbI C
KWW EYHOMONOCTHLIMU MO CTPOEHWIO NULLEBAPUTENIbHON CUCTEMbI, KOTO-
pas MMeeT BW[ C/leno 3aMKHYTOro Mellka C e4MHCTBEHHbIM OTBEPCTUEM -
poTtoBbiM. [lpegnonaralT, 4YTO B Mnpouecce 60pbObI 3a Cyl,ecTBOBa-
HWe, eCTeCTBEHHOro oT6opa MIOCKMe 4YepBM NPOM3OLIAM OT BbIMEpPLUUX
APEBHUX KULIEYHOMONOCTHbIX. B CBA3M C MON3aHMEM Yy 3TUX XXUBOTHbIX
BO3HMUKIN MNepefHUn N 3afHWIA KOHLbI, 6plOWIHAA U CNUHHAA CTOPOHbI.
OHM cTannm [BYCTOPOHHE-CMMMETPUYHbIMKU. [lepBbIMU MNOABUNUCH
CBOOOAHOXMBYLLME YepBM, a MnapasMTUyecKMe BO3HUKIM MNO3LHEe.

OCHOBHOIN NpW3HaK, OTAUYAKOWMIA KPYIrAbIX YepBeld OT MIOCKKX,
OKpyrnasa B MONepeyHoM CeyeHUM opma Tena, Haamyme NepsBUYHON MOSOCTU
Tena W aHanbHOro OTBEPCTUA, CpefHero W 3aAHero OTAe/I0B KMULIeYHMKa.
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MpegnonaratoT, YTO KPYr/ble YepByM NPOM3OLWAN OT APEBHMX MOPCKUX pec-
HUYHBbIX MAOCKMX uYepBeil. MoOATBEPXKAEHUS 3TOMY MOXHO HalTh B CTpoe-
HAM NPUMUTUBHBLIX KPYIbIX YepBei, TeN0 KOTOPbIX MOKPbITO Ha OPHLIHOMNM
MOBEPXHOCTN PECHUYKaMU.

Mpeakn COBPEMEHHbLIX KOMbYaTbIX 4YepBe MNpoM30oWaM OT APEBHUX
CBOOOAHOXMBYLMX PECHUYHbLIX MAOCKMX 4yepBeil. [loKa3aTenbCTBOM 3TOMY
CNYXWT, CXOACTBO HEPBHOW CUCTEMbl W BbIAENIUTENbHON CUCTEMbI UYUHOK
MHOTOLETUHKOBbIX KO/bYaTbIX YepBei € cUcTeMaMu OpraHoB niaaHapuii.
BaXHbIM MOMEHTOM B WX 3BOMIOLUN ABNSETCH pacy/ieHeHMe Tefla Ha cer-
MeHTbl. [1ofiBeHMe BTOPWUYHOW MNONOCTWM Tefna, MMeKLero cob6CTBEHHbIE
CTEHKMW, MOAB/IEHNE MO3r0BOr0 raHrnnsa, OKOJIOr/I0TOYHOr0 HEPBHOMO KOJib-
Ua 1M O6PHOLWHON HEPBHOW LEMNOYKW, NOSABNIEHWE KPOBEHOCHOW CUCTEMbI, YC-
NOXHEHNE MNULLEBAPUTENIbHON CUCTEMbl SBASKOTCA TN1aBHLIMU 3BOJHOLMNOH-
HbIMW M3MeHeHUAMK, 6narogaps KOTOPbIM OHW COXpaHunucb B 6opbbe 3a
CYL,ecTBOBaHNA M eCTeCTBEHHOM 0T6ope. B CBA3M C aKTUBHbIM [BUXEHU-
eM Yy KOnbyaTbiX YepBel MosBMAacb KPOBEHOCHas cucTema, CHabxatollas
TeNo NUTaTe/ibHbIMU BelecTBaMyW U KUCNOPOLOM. ManoweTuHKOBbIE YepBu
NPOM30LW AN OT APEBHUX MHOTOLLETUHKOBbLIX. HekoTopoe ynpouieHne B MX
CTPOEHUN OpraHOB [ABMXEHWA CBA3aHO C MPUCMNOCOGMEHNEM K XXWU3HWU B
noyse. OT [ApPeBHUX MasiOLETUHKOBbLIX YepBel MPOU3OLAN U MUABKW.

MOMNOCKA HU MO BHELHEMY, HU MO BHYTPEHHEMY CTPOEHUID He MOXO-
XMW Ha KonbyaTbiX yepBel. OfHAKO pa3BUTUE Yy HUX MPOUCXOAUT OAMHAKOBO:
Yy MHOrMX BWAOB MOPCKUX OPHOXOHOrMX MOJIIIOCKOB €CTb JINYMHKA, OYEeHb
MoXoXas Ha JIMYMHKY MOPCKMX MHOTOLLETMHKOBbLIX 4epBeil. Takum o06pa-
30M, O MPOMCXOXAEHUN MOJUIIOCKOB W KOMbYaTbIX YepBel OT 06WMX npepg-
KOB CBWAETENbCTBYIOT [aHHble 3mMbpuonorunm. MONMKCKM - [ABYCTOPOHHE-
CUMMETPUYHbIE XXMBOTHbIE, HO HEKOTOPble BWAbl CTAHOBATCH acMMMeTpuy-
HbIMW M3 - 3a CAWPanbHOr0 3aKpyuymBaHMA Tena. Y HUX HecerMeHTupo-
BaHHOE Teno, cocToslee Yy 6OMbLWMHCTBA M3 rOMI0BbI, TYNOBMULLA W HOMW.
OpraHbl AblXxaHusa - xabpbl unu nerkue. [llossBunocb cepaue, YBeNUUMB-
lee CKOpOCTb KpoBOOGpalleHWs, 4YTO CYLEeCTBEHHO MOBLICUNO WHTEHCUB-
HOCTb MeTabonmyecknx npoueccos. Mpousowna ganbHelas KOHLEHTpauus
HEPBHON CUCTeMbl - 06pa3oBaHME KPYMHbIX HEPBHbIX Y3/10B B Pas3UYHbIX
oThenax Tena. BO3HMKAM nuwieBapuTeNibHble Xenesbl, obecneynBlLne 6onee
ObiCTpOe ¥ nNOMHOe nepeBapuMBaHue nuuwn. O6pa3oBannUCb PaKOBUHBI,
BbINONHAKOWME (DYHKLUUN HapY>XHOTO WM BHYTPEHHEro Ckefeta M 3aljuila-
oL Me MOINHOCKOB.
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MpeacTaBUTENN pPasHbIX  KNAcCOB  YMIEHUCTOHOTMX  OT/IMYAKOTCS  MeXAay
coboi oTaenamu Tena, ypoBHeM AnddepeHumalumn ronoBHOro oTaena, KoimyecT-
BOM W CTPOEHMEM HOr, pa3BuTueM. [lpeBHWE UYNEHUCTOHOrUe - TPUNOOUTHLI -
HaMmoOMWHaNM MOPCKUX MHOTOLLETUHKOBbIX 4YepBeil, HO B OT/IMYME OT HUX
MMENMN Ha KaXXAOM KOMblLEe Tena OfHY Mnapy KOHEYHOCTEW, MOXO0XWX Ha HOru
YNeHMCTOHOrmx. [lpouBeTaHne YNEHWCTOHOTMX CBSI3aHO C MPUOGPETEHMEM
B npouecce 3BOMOUUM psAja apoMopdi030B: MPOYHOr0 Hapy>XHOr0 CKeneTa;
pa3fiefleHHOe Ha OTAeNbl CEerMEHTUPOBAHHOE Tes0; MOABVIKHbLIE YSIEHUCTbIE
KOHEUYHOCTW, MYYKM MbIWL, NPeACTaBNEHHble MOMEPEYHON0n0caToil MyCKy-
natypoii. KOHe4yHOCTM UNEHWCTOHOTMX COCTOAT W3 Y/IEHWKOB, COEAMHEHHbIX
ApYT C APYroM Mpu MOMOLWM CyCTaBOB, KOTOPble MOMOralT YNEHUCTOHOMUM
COBepLlaTb CMOXHble pa3HOOGpasHble ABMXeHMSA. PacnonoXxeHHble B pasHbIX
yacTAX Tena, KOHEYHOCTW BbIMOMHAT Pa3NNyHble XMU3HEHHO BaXKHble (YHK-
UMKn: ABMraTenbHYyH, MNuWeaobbiBatolLyt0, YYBCTBUTENbHYK. MblWwUbl uyne-
HUCTOHOINX AN HEPEHUNPOBaHbI K BbIMONHEHUD (YHKLWA: MbIlWLbl Fon0-
Bbl - >XeBaTeNlbHYl, TpyAHble - AblXaTenbHyt. OpraHbl [AblXaHWS - >Xabpsl,
NeroyHble MewWkn nmbo Tpaxen. HepBHas cucTema COCTOMT M3 CAMBLUMXCA
HaArNOTOYHbIX HEPBHbIX FAHIIMEB W OPIOLWHOMA HEPBHON LEMOYKMU.

JBOMIIOLUNOHHbIE U3MEHEHUA XOpAOBbIX. HU3Lee XOpAoBOe XXWMBOTHOE -
NaHUETHWUK, KOTOPOro, OTHOCAT K rpynne 6ecyepenHbiX Tuna XOpAoBbIX,
MMEEeT uYepTbl CXOACTBA C KO/bYaTbiMW YepBAMU. MbilWlbl NaHUETHMKA
pacrnonoXeHbl B BWUAE NEHT W NOAeNeHbl MOMEPEYHbIMM MepPeropoaKamm
Ha CEerMeHTbl, YTO TOBOPUT O €ro CXOACTBE C KOMb4YaTbiMW uYepBAMU. Ero
3aMKHyTas KpOBEHOCHas cucTema 6e3 cepala CXoAgHa C KPOBEHOCHOW CucTe-
MO KOonMb4aTbIX uYepBeil. CTpOeHWe OpraHoB BblfAENEHNsl, OTCYTCTBNE FO/IOBHOIO
MO3ra, KaK W y KO/byaTbIX YepBei.

Tun XopaoBble 06beAMHAET >XUBOTHbIX, BeCbMa pPa3HO06pasHbIX MO
BHELUHeMY Buay, 06pa3y >XW3HU WU ycnoBusamM o6uTaHus. Ho npegctaButenu
3Toro Tmna ob6bnagatoT OOWMMM NpuU3HaKaMuM U eAUHbIM MAaHOM CTPOEHMS.
BHYTpEHHMM O0CEBbIM CKENeToM CAYXWUT xopaa. [pu pasBuTumM 3apojbllla
XopAa o6pasyeTcs M3 Cnos 3HTOAEPMbl, OTAENSACh OT CMWHHOM 4acTu 3apo-
AbILEBON KWLIKKW. Y HU3LWNX XOPJOBbIX OHA BbIMOMAHSAET (YHKLMIO BHYTPEH-
HEro 0CEeBOr0 CKeneTa MOXW3HEHHO, Y BbICWIMX - (YHKUMOHMPYET B 3apo-
AblLLIEBOM Pa3BUTUKN, a Y B3POC/bIX XXUBOTHbIX 3aMeLLaeTcss MO3BOHOUYHUKOM.
LleHTpanbHass HepBHas CuUCTeMa nNpeAcTaB/feHa HEPBHOW TPyOKOWM, KoTopas
npy pasBMTMM 3apofbllla 06pa3yeTcsa M3 CNos 3KToAepMbl. PacrnonoxeHa
HepBHas TpybKa Haj XOpAOWA. Y HU3LWIMX XOPAOBbIX OHa He Moapas3fensieTcs
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Ha OTAefbl, a Y BbICLUMX pa3fensercs Ha CMUHHOW W rofioBHOW Mo3r. Tpy6-
yaTtoe CTPOEeHWe LEeHTpasbHOM HEPBHOW CUCTEMbl XapaKTEPHO MNPaKTUYECKU
0N BCeX XOpAOBbIX. KpOBEHOCHas CUCTeMa 3aMKHYTas, Y BbICLUMX XOPAO-
BbIX pa3BMBAETCA MYCKY/bHbIA HACOCHbIN opraH - cepaue. MepegHuin otaen
nuLLeBapuUTENbHON TPYOKM - T[N0TKa MMeeT >XabepHble OTBEPCTUS U (PYHK-
LUMOHNPYET KaK 06 WA OTAeN MULLEBAPUTENbHON W AbIXaTeNbHOW cCUCTEM. Y
HU3WNX (DOPM Ha MX CTEHKaxX pacnonaralTca >Kabpbl, PYHKUNOHUPYIOLLME
B TeYeHMe BCeW XU3HW. Y BbICLIMX XOPLOBbIX 3ayaTKu Xabp NOABAAKTCS
Ha ornpefefieHHbIX CTafuAX 3apoAblleBOro pasBuTUA, a Y B3POC/bIX XUBOT-
HbIX pa3BMBAKOTCHA Nerkue.

OpfHa rpynna XopAoBbIX MepeLusia K XW3HU Ha [He Mops, polouiemy 06-
pasy XW3HU U COXpaHunacb A0 HalWWX AHel. OTO NaHUeTHUKW, npuHagne-
Xauime K 6ecuyepenHbiM. JINUNHOYHO-XOPLOBLIE HA PaHHEM 3Tare 3BONHOLMM
nepewnm K cugayemy obpasy XU3HM Ha TBepAblX rpyHTax. B xope perpec-
CUBHOW 3BOMIOLMMN CTPOEHME B3POC/bIX XMBOTHLIX YNPOCTWUNOCHL - Xopaa U
HepBHas Tpybka pefyumpoBanucb. A fpyras rpynna crana BeCTU XMULLHbINA,
aKTUBHbIN 06pa3 »xusHu. CpefLn LPEBHUX XOPLOBbIX MOABUMUCH XULLHbIE
XXVBOTHble C MapHbIMW nNAaBHMKamu. B cBA3M € XULWHWYECKMM 06pa3om
XW3HN Yy HUX pa3BUnnCb ocTpble 3y6bl. OTbICKMBaA W npecnefys [LoObluy,
OHW coBepLlann ObICTPbIE U CNOXHbIE [BUMXEHUSA. YBenuyeHue MnoABMXKHOC-
T CNOCO6CTBOBANI0 YCOBEPLUEHCTBOBAHNIO BHYTPEHHEr0 CKefleTa XMBOTHbIX
37O rpynnbl. Xopga npeBpaTunacb B MO3BOHOYHUK. B pesynbTate ecTecT-
BEHHOro oTbopa Yy HWUX MNONYYWUIN BbICOKOE pasBUTUE OpraHbl YyBCTB M
LeHTpanbHas HepBHas cucTema. TakK BO3HWUK/IM MepBble pPblObl, BHELIHe
MOXOXMEe Ha COBPEMEHHbIX aKy.

3eMHOBOHbIE MPOU3OLIAN OT APEeBHUX KUCTenepbiX pblb. [Mpoucxoxie-
HMe 3eMHOBO/HbIX CBAI3aHO C ABYMSA BaXKHEMWMMKU 06CTOATENbCTBAMU: MPEB-
palieHvemM napHbIX MNNABHUKOB B HA3eMHble KOHEYHOCTW W BO3HUKHOBEHUEM
NErovyHOro [AblIXaHWs W ABYX KPYros KpoBoobpauieHus. lNMpeskamu amquowuii
CUMTAIOTCA MXTUOCreru. npomsoLleline ot KUCTenepbix pblb. Y HUX, Kak Yy
pbl6, Obln XBOCTOBOW MMaBHUK, >XabepHas Kpbiwka, 4Yewysd. Ho B oTanume
OT pbl6 MMenu ABe napbl NATUMANbIX KOHEYHOCTen u nerkue. OT mxTuocTer
NPOu30LWIN HaCcToALLME 3eMHOBOAHble - cTerouedansl (NaHLMPHOrOMOBbIE).
OCHOBHble MPOrpeccuMBHbIE MPU3HAKaMK, KOTOpble MO3BOAUAN MpefKam Co-
BPEMEHHbIX aM(pMOUin OCBOUTbL HA3eMHYK cpeay SBNAKTCSA: (hOpMMpoBaHue
NATUNANOA KOHEYHOCTW, KOoTopas MNO3BOMSET MepeABuraTbCa Mo TBEPLOMY
cybcTpaty, B CBA3M C MNOSAB/IEHWEM JIEFOYHOMO [bIXaHUS - BO3HWKHOBEHMWE
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TPeXKaMepHOro cepjua M BTOPOro Kpyra KpoBoo6palieHus, nosefieHue 6a-
pabaHHON NepenoHKN U CAYyXOBOW KOCTOYKW, 4YTO MO3BOAUAO 3PHEKTUBHO
NPMCNOCcCO6UTLCA K HOBbIM Ha3eMHbIM YCNOBUAM CYLLECTBOBaHUS.

Knacc Mpecmbikarowimecs - 370 K/aCC HaCTOALWLMX Ha3eMHbIX MO3BOHOY-
HbIX. Koxa cyxas, mManonpoHuuaemas s BOAbl W ra3oB, o6pa3yeT 4ellyil-
Kn. MosBnsetcsd BHYTPeHHee OMIOAOTBOPeHMe. [Ons AUl XapakTepHo 60/b-
LIOe KOMMYECTBO >KeNTKa. YCMNOXHAEeTCA LeHTpaibHas HepBHas CUCTEMa,
OpraHbl YyBCTB. YC/IOXHSETCA CTPOEHWe MNO3BOHOYHMKA, B HEM BblAeNsoT
NATb OTAenoB. LleliHble NO3BOHKM 06ecneynBaldT MOABVWXKHOCTb [OJSI0BbI, U
Nno3Bo/seT cCOBepllaTb BpallaTesibHble ABVKEHUS, YBENUMUMBAs BO3MOXHOCTb
MaKCUMa/ibHO NONb30BaTbCA OpraHamu 4yBCTB. [MosBAseTCA rpyfHas K/eTka,
3awmuiarowas nerkue. [bixaHue WUCKIKUUTENbHO nerovyHoe. ®opmupyrotcs
AblxaTeNlbHble NyTW - Tpaxesi, OPOHXW, yBenW4yMBaeTCs [AblxaTeflbHas Mo-
BEPXHOCTb nerkux. llosBnseTca HenosHas neperopogka B Xenyaouke cepa-
ua. PacuBeT npecMmbiKalowmuxca 6bin B Me3030e. OcBavBass He3acCe/leHHYH
MO3BOHOYHbLIMY CyLUy, MPEecMbIKaloLnMecs fannM Havyano OrpoMHOMY Konuye-
CTBY CaMbIX pa3HOo06pasHbiX (opM. B KOHLEe Me3030MCKOM 3pbl NofaBfisio-
wee 60NbLUINMHCTBO MPECMbIKAIOLWMXCA BbIMEPO.

Y NTuy NosBUAWUCH Chefylouine NPOrpecCcuBHble W3MEHEHWS: BbICOKMUI
YPOBEHb Pa3BUTUA HEPBHON CUCTEMbI M OPraHOB YYBCTB; 4YeTblpexKamMepHoe
cepale, OfHa npaeas fyra aopTbl, WHTEHCMBHbIA 0OMeH BeliecTs, Oonee
COBepLUEHHas TepMoperynsauus, TEenJOKPOBHOCTb, rybuyatble nerkue, cucrte-
Ma BO3JYLUHbIX MELIKOB, [BONHOe AbixaHue. [10SBUAMCL MpPUCNOCO6eHns
K nonety: npeo6pa3oBaHue nepeaHMX KOHEYHOCTEN B KpblibA, MepecTpolika
ckeneta M MyckKynaTypbl, 06pa3oBaHMe KOCTHOrO KWAA Ha rpyAuHe, nepbe-
BOM MOKPOB. YKa3aHHble 4epTbl MO3BOMMAN MTULAM BbDKMBaTb B 60pbbe 3a
CYLLeCTBOBaHUS M PacnpocTpaHUTbLCA MO BCEMY 3EMHOMY LUapy.

Mnekonutatolwmne - Hambonee BbICOKOOPraHW30BaHHbIA Kiacc M03BO-
HOYHbIX XXUBOTHbIX. Bnarofaps TenJIOKPOBHOCTW, MEKONUTalOLWMe WMeIn
BO3MOXHOCTb BbDKMBATb B HE6MAaronpuATHLIX 415 3eMHOBOAHbLIX W MPECcMbl-
KaloLWMXca YCnoBuax. BakHeAWMMU MpOrpecCUBHbIMKM YepTaMu MIEKOMU-
TAlOLWMNX SBNSETCA BbICOKUIA YPOBEHb Pa3BUTUS LEHTPaNbHOW HEPBHOW CuU-
CTeMbl, B MepBYK ouepefb - KOpbl 6OMbLWIMX MNONYLAPUA, COBEPLUEHHOE W
pasHoo6pa3Hoe npucnocobuTenibHoe noBefeHne. OpraHbl cnyxa v 060HAHUSA
C/Y>XUT OCHOBHbIM OpraHoMm, Npu MOMOLLM KOTOPOro OHW OPUEHTUPYHOTCS B
npocTpaHCcTBe, [00bIBas MuULy, OTbICKMBAs 0C06ei MPOTUBOMOMOXKHOIO Mona
WM cnacascb OT OnacHocTeil. IHTEHCMBHbLIA OOMEH BELLeCTB W COBCPLUEH-
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Has cucTema Tepmoperynauuu, o6ecrneynBatoT >KMBOTHbIM OTHOCUTESbHO
BbICOKYIO W MNOCTOAHHYK TemnepaTypy Tena. Cepfue uYeTbipexKaMepHoe,
COXpaHseTCs TONbKO feBas fyra aopTbl, Nerkue MMelT O60MblUY [AblXa-
TeNlbHYK0 NOBEPXHOCTb 3a CYET a/lbBEONSAPHOr0 CTPOEHMS, XOPOLIO Pa3BUTHI
KOXHble YKefe3bl, BbINONHAIOWME MHOTOYUCNEHHbIE (YHKLWUW, TENO MOKPbI-
TO BOMOCSHBIM TMOKPOBOM. MNeKONMTAlOWMM CBONCTBEHHO >XWBOPOXAEHMWE
M BblKapMMBaHWE AeTeHblWeil MONOKOM. Bce mepeuymcrneHHble NpPOrpeccus-
Hble W3MEHEHUs SBNAOTCA KpynHbIMM apomopdo3amun. bnarogaps wauoa-
Aantaumam  MAeKonuTalouime npuobpenn BO3MOXHOCTb aAanTUpoBaThCsl K
pasHOOOpa3HelMM YCNOBUAM 06UTAHMS U 3aceNnnn BCe 3eMHble Cpeabl -
Ha3eMHYH0, BO3AYLUHYO, BOAHYH ¥ MOYBEHHYIO.

UTo6bl MNONHOCTbIO NpPeACcTaBUTb (PUIOreHe3 >KMBOTHbLIX, HEO0B6XOAMMO
M3yuynTb pasBUTME CUCTEM OPraHOB XXMBbIX OPraHM3MOB.

KnioueBble cnoBa: QuioreHes, ¢unoreHus, darountenna, MNPOUCXOXAeHUe
A O[HOKNETOUHbIX, MPOUCXOXAEHNE MHOTOK/IETOUHbIX.

W A Bonpocbl 1 3afaHung.

N W 1. O6bsicCHUTE 3BOMOLMOHHbIE W3MEHEHUS OAHOK/IETOUHBIX XXMUBOTHbIX.
2. O6bACHMTE 3BOJIOLUMOHHbIE M3MEHEHWS MHOTOKMETOYHbIX — 6Gecrno3BOHOUHbIX
YKNBOTHBIX.

3. O6bACHMTE 3BOMIOLMOHHbIE M3MEHEHMS MO3BOHOYHBIX YKUBOTHBIX.
4. CpaBHUTe pasHble OTPsAbl Knacca MieKonuTatolve. Kakue NpuaHaky MosBUANCH
B NpoLecce 3BOMIOUMM Y MpeacTaBUTeNel Kaxaoro oTpsja.

3aflaHus ansi caMoCcTOATENIbHOM paGoThl.
1 HanuwwnTte B Tabnuuy apomopto3bl M ugMoafanTauun npeacTaBuTenei

MO3BOHOYHbLIX XWBOTHbIX.

OpraHusmbl ApomMopgo3bl Nanoagantaynm
Pbi6bl
Ampnoun
Pentununn
Mtnupl
MnekonuTaroLwne
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§ 39. 9BO/IIOLUMNA OPrAHOB
FYYMOPANbHOW W HEPBHOW PErYnauun

BCnoMHUTE, Kakve MEXaHW3Mbl camoperynsuum BblpaboTaHbl y
>KMBbIX OPraHW3MOB B MPOLLECCE 3BO/MOLMN.

BaXHO 0COGEHHOCTbIO JKMBbIX OPraHW3MOB SIBNSETCA CMOCOGHOCTb
K camoperynauyun. Camoperynsiums - CBOWCTBO 6GMOMNOrMYECKMX CUCTEM
aBTOMAaTWYeCKN YCTaHaBNMBaTb W MOAAEPXMBaTb Ha OMNpeAeneHHOM, OTHO-
CUTENIbHO MOCTOSIHHOM YPOBHe T€ WM WHble (U3NONOTMYECKME U [pyrue
6rnonornyeckne mnokasatenn. Ha pasHbIX YPOBHAX OpraHusauum >KMBOI
maTepun, OT MONEKYNSAPHOro A0 HagopraHW3MeHHOro, KOHKPETHble MexaHW3-
Mbl CamMOperynauuMm BecbMa pa3HO06pasHbI.

CurHanom Ana BK/IOYEHWUS TOFO WMAM MHOTO MeXaHU3Ma Ccamoperynsayumn
MOXET ObITb M3MEHEHWEe KOHLEHTpaLuyM Kakoro-nM6o BeliecTBa MM COCTOSA-
HUA KaKoli-MMbo CMCTeMbl, MPOHWKHOBEHWE BO BHYTPEHHIOI Cpedy OpraHms-
Ma Yy)>XepoAHOro BellecTBa. Hanpumep, Xn0ponnacTbl MOA BAWSHUEM CBe-
Ta CNOCOGHbI K MEPeABMKEHNIO B KMeTKax C TOKOM LuTonniasmbl. B apkuii
CO/THEYHbIV [eHb X/I0pONNacTbl pacnofiaraloTcs BAOMb KETOUYHOW 060/104-
KW, Kak Obl cTapasicb M3bexaTb AEWCTBUA CUMbHOTO cBeTa. A B MacMypHble
UM 06nayHble [LHWU OHWM PaBHOMEPHO pacnpefensitoTcs Mo BCe uuMToMnasme
KNeTKW, 4Tobbl Nornowatb 60nblle COMHEYHOro cBeTa. [lepexof Xxnoponna-
CTOB W3 OAHOrO MOJSIOXKEHWS B ApYyroe noj BAWSHMEM CBeTa, COBeplUaeTcs
6narofaps MexaHu3maMm KneTouyHoi perynsumm (puc.60).

[na 6aKTepunil, 0fHOKNETOUYHbIX PACTEHWIA WM pacTUTENbHbLIX MOMOBLIX Ke-
TOK XapaKTepeH TaKCWUC - MEePeMeLLeHNe BCEro OpraHu3Ma nof [AeicTBUEM
BHELLHEro pasfpaxuTens (CBeTa, XMMWUYECKOrO BeLLeCcTBa, Kucropoga u T.nm.).

Pnc.60. MepemelyeHne X10pPONIAcTOB B K/IETKe MOA AECTBMEM CO/THEYHOIO CBeTa:
1- Ha ApPKOM COSHLE; 2 - B NAaCMypPHbIe JHW.
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Y MHOTOKNETOYHbIX OpraHu3MOB BbIfENAKT B OCHOBHOM Tpu BuAa
perynauun: HepeHas, rymopasbHas U MMMYHHad. Y nNpocTeliwnx OLHOKNe-
TOYHbIX OPraHW3MOB HEPBHOW CUCTEMbI elle HeT, a CBf3b C OKpyXatoLlel
Cpefoi OCyLLecTBNAETCA MNPWM MOMOLLM XXULKOCTER, HaxoAAaWMXCA BHYTPU U
BHe OpraHu3ma - rymopasbHasa perynauus.

B pesynbTate BO3HUKHOBEHWUA HEPBHON CUCTEMbl, MOSABNSETCA W ApY-
ras opma perynsumm - HepBHasd. Mo mepe pasBUTUA HEPBHOW CUCTEMbI
obpasyeTcs efuHas HelporymopanbHas perynsuus noj KOHTPOAeM HepBHOWA
CUCTEMBI.

HepBHas perynauus - 3TO COBOKYMHOCTb MPOLECCOB, 06ecneynsaroLmx
CyllecTBOBaHME oOpraHMsMa KakK efuMHOro Leforo C MOMOLb HEpBHON
CUCTEMBDI.

HecmoTpsi Ha pasHblii  YPOBEHb CNOXHOCTWM  Pa3/IMUHbIX KMUBOTHBIX,
HepBHas cucTeMa BbIMONHAET CXOAHble (DYHKUMW: 06befuHSAET BCe OpraHbl U
TKaHW B efMHOe Lenoe; obecneymBaeT CBA3b C BHELUHE cpefoil. Bcs paboTa
HEPBHOW CUCTEMbl MO PErynsiuuMu AesaTeflbHOCTU OpraHu3Ma OCyLLeCcTBASETCS
c nomouwbto pednekcoB. M3 Kypca «YenoBek M ero 340pOBbLE», BaM M3BECT-
Hbl, TaKMue MOHATUA, KaK pedrieKc, peeKTopHasa Ayra v ee 4acTu: HepBHble
LeHTPbl, YYBCTBUTE/IbHbIE W [ABUraTe/lbHble HEPBbl, B3aMMOCBA3b 6e3ycnoBs-
HbIX W YCNOBHbIX pefeKcos.

dunoreHes HepBHOI cucTeMbl. PUIOreHe3 HePBHOW CUCTeMbl Noppas-
JenseTcs Ha cnegywouwime atanbl. [epBbld 3Tan - ceTeBUAHas uan guddys-
Has HepBHasA cuUcTemMa. Y KULLIEeYHOMONOCTHbIX HepBHas CUCTEMA COCTOUT U3
HEepPBHbIX KNEeTOK, MHOrOYMC/EHHbIE OTPOCTKU KOTOPbIX COEAMHATCA ApYyr
C OPYroM B pasHbIX HanpaBneHuax, obpasys ceTb, AUMPHY3HO NPOHU3bIBAIO-
WY BCe TeNlo XWBOTHOro. lMpu pasgpaxeHuy N060M TOUKM Tena BO36YXK-
[leHNe pacnpocTpaHAeTcs Mo BCE HEpPBHOW CeTW, W XMBOTHOE pearupyet
ABVKEHNEM BCero Ttena.

BTopoli 3tan - CcTBO/OBas HepBHas cUCTEMA. Y PECHUYHBIX MOCKMX
yepBeill HepBHas CUCTeMa COCTOMT M3 MNapHOro MO3rOBOr0 raHrius, ot
KOTOPbIX BAO/MIb Tena TAHeTCH napa HepBHbIX CTBO/IOB C HEPBHbIMU OKOHYa-
HUAMU, COELMHEHHbIX KO/bLEBbIMU Nepemblykamu. B obuiem Buae HepBHas
cuctemMa HanoMUHaeT NecTHUUY.

HepBHasa cucTema COCaNbLMKOB W JIEHTOYHbIX MpeAcTaB/eHa OKOJo-
FMOTOYHbIM HEPBHbIM KOMbLOM W OTXOAAWMMW OT Hero Tpems napamu
HEepBHbIX CTBO/OB, KOTOPble COEAUHEHbI MepeMblykaMmu. M3 3aTux Tpex nap
Hanbonee pasBuTa napa OOKOBbIX CTBOMOB. HepBHaf cucTeMa Kpyr/biX
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YepBeil COCTOUT W3 OKOMOINOTOYHOrO HEPBHOIO KOMbLA, OKPYXaloLLero
FNOTKY, W OTXOAAWMX OT Hero Brepes W Hasaf 6 HepBHbIX CTBOJMIOB, U3
KOTOPbIX CMWUHHOW W GPIOLIHOW pa3BUTbl Hambosiee CUJbHO.

TpeTuii aTan: y3noBas HepBHas cucTeMa. HepBHYK CUCTEMY KONbYaTbIX
yepBel COCTaBMAT: Mapa HaArn0TOYHbIX Y3/10B, napa MOAr/0r0YHbIX Y3108,
OKO/I0rNOTOYHOE KOJbLO M Napbl y310B OPIOLIHOM HEpPBHOW LUenoyku. Heps-
Has Lenoyka 6epeT Hayasno OT MOAFMIOTOYMHOrO y3na W npeacTasBnseT coboi
MOCErMeHTHO PacnofioXeHHble Napbl HEPBHbIX Y3/10B, COEAMHEHHbLIX MeXAay
co60il. OT raHrnvMeB Y3n0B OTXOAAT HePBbl K pPa3/IMyHbIM OpraHam.

HepBHas cucTemMa MOJ/IHOCKOB COCTOMT M3 OKOJ/IOT/IOTOYHOMO  HEpPBHOrO
KOMbLa, B KOTOPOM Hanbosiee pasBMT HAArNOTOYHbIA HEPBHbIV Yy3en (ron0BHOM
MO3r), WU HEPBHbIX CTBO/IOB, COEAUHSAIOWMNX HEPBHbIE Y3/bl, PACMOIOXKEHHbIE
B pasHbIX y4yacTKax Tena. Takyt HEpBHYI CUCTEMY Ha3blBalOT pa3bpocaHHO-
y3/10B0i. OT HEpPBHbIX Y3/10B OTXOAAT HEpBbl K pa3/IMyHbIM OpraHam Tena.

CnoxHee yCTpoeHa HepBHas cucTema Yy TO/IOBOHOTMX MOJIIIOCKOB, KO-
TOpble BeAyT MOABWXHBIA 06pa3 >XXW3HW, U BOMbLUMHCTBO M3 HUX ABAAIOTCA
XULWHUKaMKU. [ONOBHbIE FaHIIMM OCbMWHOrA, pacnofaratolinecs BOKpPYr nu-
WeBoda, CNMBAKTCA, 06pasys ron0BHOM MO3r. Y 3TOW rpynnbl MOIOCKOB
Hanbonee pasBUTLIMW U3 OPraHOB YyBCTB ABMAKTCA rflasa U opraHbl 06OHS-
HMS. OHM MOryT HayuuTbCA pasnnyaTb 00MbLIOE KOMUYECTBO 3PUTESNbHBIX
06pa3oB, TaKTWUAbHbIX W XUMWUYECKUX pasgpaxuTeneid, ymMewT CTPOUTb U3
KaMHein goma, 06nafaloT XOpOLUei 3puTeNbHOM NamATbi, MOFYT WUCMNONb30-
BaTb MpeABapuTe/bHbIA WHAMBUAYaNbHbIA OMbIT.

MaKkcuManbHOro pasBuTUS HepBHas cucteMa 6ecno3BOHOYHbLIX A0CTUIIA
Yy U/JIEHUCTOHOrMX. HepBHas cucTeMa YNEHUCTOHOrMX CXOAHA MO CTPOEHWUIO
C TaKoBOW Y KOfbyaTblX YepBeil. HepBHas cucTemMa 4Y/EHUCTOHOrMX obec-
neyvBaeT peNeKTOPHYK [eATeNbHOCTb, KOTOpas npuobpeTaeT XapakTtep
C/MIOXHOrO LeneHanpaBfeHHOro nosefeHus. LieHTpanbHas HepBHas cucTema
npeAcTaBfneHa rONOBHbIM MO3rOM, PacrnONOXEHHbIM Haf [N0TKON, n 6proLw-
HO/ HEepBHOM LEMNOYKON. BplolwHas HepBHas LEMo4YKa YCNOXKHAETCA 3a cyeT
CIMSHUS HEPBHbIX Y3/10B B rOMI0OBHOM, FpyAHOM W OploWwWHOM oTgenax. Y
HWX YBE/IMYEHbl pa3Mepbl HEPBHbIX LEHTPOB T[ONOBHOrO oOTAeNna Tena B
CBSI3W C KOHLEHTpauuein 34ecb OCHOBHbIX OpPraHOB YYBCTB.

UeTBepTblil 3Tan 3aknloyaeTcas B 06pa3oBaHUMM  HEPBHLIMU  K/ETKaMu
HenpepbIBHOr0 HEPBHOIO TSXXa, BHYTPU KOTOPOro MMeeTcs MNOMOCTb - Tpy6-
yaTas HepBHas CuUCTeMa, XapakTepHas NS BCex NpefAcTaBUTenell Tuna Xxop-
A0BbIX. OTPOCTKM HENpOHOB, BXOAALWMX B COCTaB [AaHHOrNO HEPBHOrO cer-
MeHTa, WHHEePBUPYIOT OMpeAeNieHHbIi y4yacTOK Tena M ero MycKynatypy.
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XOpAoBble XWBOTHble MPUHAANeXaT K O4HOMY TWUMY W WMEKT 06Lmii
nnaH CTpoeHUs. EAWHCTBEHHbIW MpeAcTaBUTENlb GecuyepenHblX - NaHLETHUK,
MMeeT Haf, XOpAOiN HepBHYK TpybKy. C YCNOXHEHWEM CTPOEHUS XUBOTHOIO
3aMeTHO M3MEHSAeTCA U CTPYKTypa HepBHOM cuctembl (puc.6l).

CnegylowmmMm 3tanom sBnseTcsd 06pa3oBaHMe rOIOBHOTO MO3ra, KOTOpbIN
6epeT Ha cebs (pyHKUUIO hopmmpoBaHMA noBeAeHUs. MO3BOHOYHbIE XWUBOT-
Hble (Kpyrnopotble, pbibbl, aMmPuUoun, pentTuanumn, NTULbLI U MAEKONUTAKOLLME)
UMEKT efWHbIA NiaH aHaTOMWYECKOW opraHusauuMmM M UX HepBHas CcucTema
[JOCTUINIa MAKCUMasIbHOro pas3BUTUA, OCOOEHHO Y MIEKOMUTAKOLWMX.

LleHTpanbHas HepBHas cuCTeMa BCeX MO3BO-
HOYHBIX JKMBOTHbIX COCTOUT U3 TOJ/IOBHOTO W
CMUHHOIO0 Mo3ra. [0N0BHOW MO3r BKIOYaeT MATb
OTLENOB: nepefHUin, NPOMEXYTOUHbIN, CpPeaHUiA,
MO3)K€YOK, MO3roBO MOCT W MNpPOAONroBaTbll
Mo3r. Kaxabll 13 0TAenoB (PUIOreHeTUYecKn
CBfi3aH C KOHKPETHbIMW OpraHamy 4yBCTB.

Y pbl6 rof0OBHOMW MO3F B LEMOM HEBENUK.
Cnabo pas3BuT ero nepefgHuin otgen. [MepefHuii
MO3r He pasfeneH Ha nonywapusa. Mo cpaBHe-
HAO C pblbamn y 3eMHOBOLHbIX MepefHUiA MO3r
MMeeT 60MbLUME pasMepbl U pas3fefieH Ha nonyuua-
pus. MO3Xe4oK HECKO/IbKO peayLupoBaH B CBA3W
C NPUMWUTUBHBLIM XapaKTEPOM [LBUKEHWIA.

Ycnoeus Ha3eMHOro CyLllecTBOBaHWUA MpPecMbl-
Kalowmxcs TpebyoT 6051ee CAOXKHOW MOP(OdYHK-
LMOHaNbHOW opraHu3auun mMosra. MNepeaHnin Mo3r-
Hanbonee KpynHbIA OTAEN MO CPaBHEHUIO C
ocTafibHbIMWU. MO3Xe4yoK CWIbHO pa3BuT Onaro-
[apsi CNOXHOCTWM M MHOroobpasvio ABUKEHWUIA
NPecMblKatoLLUXCH.

Y NTuy B CBA3M C aKTUBHbIM 06Pa3oM >XM3HM
NMPOMCXOANT fAanbHeNllee YCNOXHEHNE HepBHOWN
CUCTEMbI, 0COGEHHO TO0/I0BHOroO Mo3ra. B ronos-
HOM MO3re yBenuuyMBaroTCca 060/blIMe MoNyLWa-
pus. B cpegHemM MO3re O4YeHb CWIbHOE pasBU-
TWE MONYYUNIU 3pUTeNIbHble BYyrpbl, YTO CBA3aHO
C MepBOCTEMEHHbIM 3HAYEHUEM 3PEHUS B XXU3HU

Puc.61. TuMbl HepBHOIA
cuctembl: 1- HepBHas
cuctema guddgysHoro Tuna 'y
KWLLIEYHOMONOCTHbIX;

2 - HepBHasa cucrtema
CTBOJ/IOBOIO TUMa Y MIOCKNX
yepBeii; 3 - HepBHas cucTema
Y3/10BOr0 TMUNA Y KOMbYaTbIX
yepseil; 4 - Tpybyaras
HepBHaa CUCTEMA XOPAOBbIX.
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nTuy. MO3XKe4yoK oYeHb O60MbLUOK, €ro pasBUMTUE CBA3AHO C MOJIETOM,
TpebyowmmM ObICTPOA U TOYHON KOOPAMHALUU [BUXEHUN.

Ona  MnekonuTalWmMX XapakTepHO CUbHOE pasBUTUe MepejHero
MO3ra 3a CcYeT Kopbl. B Heil pacnonaraloTcs BbICLUME LEHTPbl 3pUTENb-
HOro, C/llyX0BOrO, OCA3aTENbHOro, [ABWUraTte/lbHOr0 aHanM3aTopoB, a TakKxke
LLeHTpbl BbICLUEA HEpPBHOW [eATenbHOCTU. B cpegHem Mo3re pacnonara-
eTCA YeTBEpPOXOo/iMUE B BUAe 4eTblpex Oyrpos. [Ba nepefHMX CBA3aHbl CO
3pUTEeNbHLIM aHanu3aTopoM, ABa 3afHMX - CO CNYXO0BbIM. O4yeHb XOPOLLO
pasBUT MO3XEYoK (puc.62).

Puc.62. dunoreHes rosioBHOro Mo3ra y no3BOHOUYHbIX XWUBOTHbIX.

C'ymopanbHas perynauma - 3T0 COBOKYMHOCTb MpoLeccoB, obecneymsa-
oKX CYLLeCTBOBaHME OpraHuM3mMa Kak efuHOro Lenoro ¢ nomoLbi XUMU-
YECKMX BEeLLeCTB, KOTOPble MEPeHOCATCA >XUAKOCTAMWU BHYTPeHHeW cpefpl.
F'ymopanbHas perynsauus npucylla >XUBOTHbIM, PacTeHUAM WU rpubam.

Y pacTeHMi un rpuboB - perynauus ocyLu,ecTBaseTcs 6GMONOrnveckn
aKTUBHbIMW BeLLECTBaMW, KOTOPbIMU ABNAKOTCA (DUTOTOPMOHbI, ankKanougbl u
Op. Y >XMBOTHbIX OHa o0becreymBaeTca Creunmanu3MpoBaHHON 3HAOKPUHHOW
cuctemoid. lMepegaya OCYLLECTBAAETCA Y XXMBOTHbIX C MOMOLLbI FOPMOHOB
yepe3 KpOBb, NMMMY W TKAHEBYK >XWAKOCTb, Yy PacTeHWin - MpPOBOAALLUMYU
TKaHsAMU, y rpuboB - 4epe3 rudbl MULENMNS.

HepBHbIA ¥ TrymopanbHbliA Cnocobbl perynauum (YyHKUUA TEeCHO MeX-
Aoy coboi cBszaHbl. C 0OfHOW CTOPOHbI, Ha AEATENbHOCTb HEPBHON CUCTEMbI
MOCTOSHHO B/IMAKOT MPUHECEHHbIe C TOKOM KPOBU XUMUYECKWUe BeLLecTBa,
C Apyroin - o6pa3oBaHMe OOMbLIMHCTBA XMMMWYECKMX BELWECTB W Bblfene-
HVe X B KPOBb HaxOAATCA MNOA MOCTOAHHbIM KOHTPO/SIEM HEepPBHOW CUCTEMBbI,
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No3aToOMy perynaums (u3nonornyeckux (yHKUWA B opraHusme Bcerga obec-
neymBaeTcs eAWHbIM HenporymopanbHbIM MexaHu3mMoM. Kpome Toro, oT-
[eNbHble OpraHbl W CUCTEMbl OPraHOB B3aWMMHO BAMAKT APYr Ha Apyra,
Gnarofaps 4emMy AOCTMraeTcs camoperynsaums BcexX (M3MONOrnyYeckux mnpo-
LleccoB opraHusma.

VIMMyHHaa perynsuma - 3TO COBOKYMHOCTb MpoueccoB, obecneymBaro-
WMX, CYLLeCTBOBaHMEe OpraHuM3Ma Kak eAvHOro Leforo M HarpasieHHas Ha
noggepXaHume yCTOMYMBOCTU K UYXXEPOAHbIM BAuAHMAM. ObecrneymBaeTcs: y
XMWBOTHbIX - UMMYHHOW CUCTEMOW, Y PacTeHUin u rpuboB - YCTONYMBOCTbIO
KNeTOYHbIX CTEHOK W 3alWUTHbIMW BellecTBamu, Hanpumep, QUTOHLMAAMW,
aHTUBNOTUKaMMN.

N3 Kypca «UenoBeK M ero 340poBbe», BaM W3BECTHO, YTO UMMYHUTET -
3TO C€Mnoco6 3awuTbl OpraHM3mMa OT TEHETMYECKU YYXXEPOLHbIX BeLLecTs,
HanpaB/EHHbI Ha MNoAAepXaHWe WU COXpaHeHWe roMeocTasa KaXpgoro op-
raHmsma u Buga B UenoM. [lepByH0 NMHUIO 3alUTbl OpraHuM3ma obecneywu-
BAlOT KOXa W CAU3UCTble 060N0YKW; BTOPYK NIMHUIO 3aliunTbl 06ecneynBsa-
0T KNeTOYHble (aKTopbl: NIENKOLUTbI, CNOCOGHbIE K (aroumTosy; TpeTbs
NMHWA 3aWUTbl 06ecrneymBaeTcs rymopanbHbIMU (aKTopamu: aHTUTenamu,
NHTepthepoHamun. BpoxaeHHbIl (BUAOBON) UMMYHUTET - 3TO BbipaboTaHHas
B npouecce QunoreHesa, nepefarwoLlasca Mo HacneAcTsy, MNpucCyLLas BCEM
0Cc065iM OfHOr0 BMAa YCTOMYMBOCTb K aHTMreHam. Cnoco6HOCTb K pacnos-
HaBaHWIO YYXXepoAHbIX CTPYKTYp MW 3awute COBCTBEHHOro opraHuama oT
aHTUTeHOB C(OpPMMPOBAaNacb B MpPOLECCe 3BOJMIOLMM WM HanpasfieHa Ha Bbl-
XWBaHue BufAa.

Camoperynaumns (yHKuuin B opraHusMe obecrneymBaeTcs TECHO B3auMO-
CBA3aHHbIMU MeXJy CO60W HEepBHbIM, TYMOpPa/ibHbIM U MMMYHHbIM MeXxa-
HU3MaMU Perynsyuu.

KntoueBble C/I0Ba: CaMOPErynsuus; HepBHas PErynsiuns; TUMbl HEPBHbIX CUC-
TeM: Auddy3Has, CTBOMOBas, Y3noBas, TpyGuartas; rymopanbHas perynsuus;
MMMYHHas perynsuus.

Bonpocbl n 3agaHuA.

1 Yro Takoe perynauus (yHKUMiA? Ha30BMTe OCHOBHblE MEXaHW3Mbl Perynsyuu
DYHKLWIA.

2. Kakum 06pasoM OCyLLecTBASETCA Perynsauus npouLeccoB XWU3HeAeAaTeNbHOCTU
Yy XUBOTHbIX? Kak obecneynBaetcs CaMOPErynsumns y pacTeHuin?

3. Kakas cBfi3b CylecTByeT MeXAy HEpPBHOW W 3SHAOKPUHHOW cucTemammu?
Ha3oBuTe 0OCOGEHHOCTM TYMOPa/IbHON perynsauum.

4. YTo Takoe WMMYyHHaa perynayma?
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O 3afaHua ans caMoCTOSATEeNIbHOW paboThbl.
1 Hanuwwute B Tabnuuy OCOBEHHOCTM HEPBHOW W TYMOPaNbHOW perynayum.
OC06eHHOCTN HEPBHOW M FymMOpasibHOW perynsaynm
HepsHas perynsauus 'ymopanbHasa perynaums

2. Hanuwwute B Tabnuuy XapakTepHble MPU3HAKNW HEPBHOW CUCTEMbl >KMBOTHbIX.
Mpynna >XUBOTHbIX XapaKTepHble 0CO6EHHOCTM HEPBHOI CUCTEMDbI
KWLweyHoNoNoCTHbIE
Mnockune yepsu
Kpyrnbie yepsu
Konbyatble yepsu
Monntocku
YneHncroHorune
JlaHUeTHNKN
PbI6bI
3eMHOBOAHbIE
MpecMmbikatoLLmecs
MTrybl
MnekonuTarowme

§ 40. IBONOUNA TMOKPOBOB TEJIA U
OMNOPHO-OABUTATENBHOIO AIIMAPATA XUMUBOTHbIX

Kakve (hakTopbl MMeT 3HaveHWe B (JOPMMPOBaAHUM MOKpoBa TeTa
N OMOPHO-ABMIraTeNbHOW CUCTEMbl Y GECMO3BOHOUYHbLIX U MO3BOHOYHbIX
YKNBOTHbIX?

JBONOUMA MOKPOBOB rena XWBOTHbIX. OCHOBHbIMU  (DYHKLMAMM
MOKPOBOB Tena SABAAIOTCA  3aliMTa OT  MEXaHWYeCKMX, (U3NYECKUX U
XUMUYECKUX BO3AeNCTBUI. B npouecce 3BOMKOLMM  YCNOXKHEHUE OfHOIA
CUCTEMbl OpPraHoB MPUBOAWUT K YCAOXHEHU APYroi CUCTEMbl OpraHoB.
B npouecce 3BoMOUMM  NPOM3OLLNO:  pacLUMPeHMe yucnia  BbINOHSe-
MbIX (OYHKUWIA - MNOMUMO 3aliWTbl, MOKPOBbI MPUHMMAKOT y4yacTue B
rasoobMeHe, B BbIBEJEHWU KOHEUHbIX MPOAYKTOB 06MeHa; MnosBNeHue
HOBbIX CTPYKTYPHbIX 3/1EMEHTOB KOXMW - BOJIOCAHOrO MOKpPOBa W NepbeBOro
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MOKpOBa B TEPMOPEryNAuUnN; MNOAB/EHME CMEeLMann3vpoBaHHbIX MPON3BOLHbIX
MOTOBbIX XXeNe3 - MJIeYHbIX Xefle3 B BblKapM/MBaHUM MOTOMCTBA.

Y XOpAOBbIX XWBOTHbIX MOKPOB COCTOMUT W3 ABYX 4acTeil - anugepmuca u
[epMbl, KOTOpble TECHO CBfi3aHbl APYr C APYrOM, HO Pa3/iMyaroTcA Mo Mpowuc-
XOX/EHWNIO: 3NNAEPMUC Pa3BMBAETCA W3 3KTOAEPMbI, Aepma - M3 Me304epMbl.
[na HW3WKNX XOpAOBbIX, B 4YaCTHOCTM AN GecyepenHblX, XapakTepHa cnabas
cTeneHb AMMpEepeHLMPOBKM 060MX CNOEB KOXW. INUAEPMUC OLHOCOMHBINR,
COLEPXWUT OLHOK/ETOYHbIE CAU3UCTblE >Xenedbl. 104 3NUAEPMUCOM  NIEXUT
CnaboBbIpaXXeHHbI CMON CTYAEHWUCTON COEAUHWUTENIbHON TKaHW, NpeacTaBns-
OLWMI COBCTBEHHO KOXY WU AepMy.

Y N03BOHOYHbIX, MOKPOBbI Tefla COCTOAT M3 MHOrOC/MIOMHOro anuepmuca,
KNeTKU HVDKHEro, CNos KOTOPOro Ciy»at AN BOCNPOM3BEeLEeHWUS HOBbIX CNOEB
KNETOK, a K/ETKW BEPXHEero Cnos BbIMOMHAKT 3aWUTHY (QYHKUMO. KneTku
anuaepmuca AudgepeHumpyoTea, rmbHyT 1 cnywusaloTca. B gepme noss-
NAKTCA BOJIOKHA COELMHUTENbHOW TKaHW, NpuAaroLine rnoKpoBaMm MPOYHOCTb.
Koxxa no3BOHOYHbLIX 06pa3yeT MpOM3BOAHbIE, BbINOMHAOLIME MHOr006pasHble
(yHKUMW, B 3aBUCUMOCTM OT 06pasa >XM3HWU W YPOBHSA OpraHm3auuun. Takxke
PasBUTbl >Xenesbl, BbINOMHAKOLWME Pa3iNyHble (PYHKUMW: NOTOBblE, Ca/lbHbIE.

Y pbl6 B anugepmuce >xenesbl OAHOKMETOYHble. KakK M Yy faHLETHUKA,
Xenesbl BbIAENAT CAU3b, 06/1ervyatoLLlyo ABUXeHUS pbi6 B Bofe. B 3aBu-
CUMOCTU OT CUCTEMATMUYECKOrO MOJOXeHNUs, TeNno pbib MNOKPbLITO uellyen,
MMeroLel pasHoe cTpoeHMe. Teno XpAwWweBbIX pbl6 MOKPLITO Yellyinkamu,
KOTOpble Ha3blBalOT MAAKOUAHbIMUW. [MnakouaHble YelyrWKn COCTOAT U3 [eH-
TUHA, NOKPbITbl CHapPYXW 3Manbio U MMeeT (hopMy wWwwuna. Yewyiku B poTo-
BOM MOJSIOCTU CUNbHO YBENIMYEHbI, OHU ABAAIOTCA U 3y6amu, U BbIMNOMHAOT
(yHKUMIO 3axBaTa W yAepXaHUs MUK,

Y KOCTHbIX pbl6 YewWwyihkn UMET BWUL TOHKUX KPYI/bIX KOCTHbIX
NNacTUHOK, MOKPbITble TOHKMM C/f0eM anugepmuca. KocTHas udellys passu-
BaeTCA MOJIHOCTbI 3a CYeT AepMbl (puc.63).

Koxa crterouedanos - [ApeBHUX BbIMEPLIUX 3€MHOBOLHbIX, COOTBETCTBO-
Basla NOKpoBaMm pbl6 M TOXe Oblna MOKpbITa yewyeil. Y COBPEMEHHbIX am-
(nM6uin (3eMHOBOAHbIE) KOXa TOHKasd, MPMHMMaeT yyacTue B 3alinTe U B
rasoobMeHe. MHOrOK/IETOUHbIE CM3UCTbIE Xenesbl, BblpabaTbiBalOT CEKPET,
KOTOpbIA MOCTOAHHO YBN@XHAEeT MOKPOBbl W o06nagaeT 6GakTepuuUAHbIMU
cBoiicTBaMun. KoXka 3eMHOBOZHbLIX COLEPXMWT Takke ALOBUTbIE Xefesbl, Bbl-
MOMHAIOLLME 3aLUTHYI (YHKUUO (puc.64).

Koxka npecmbiKalowWwmxcs, nepeLleainX noaHOCTbI K Ha3eMHOMY CYLLeCTBO-
BaHWIO, Cyxasd, He y4yacTBYeT B AbIXaHWW. HapyXXHbIli MHOTOC/MONHbIA Oporose-
BalOLMA CNOM - anuaepMuc (GopMupyeT YIONWEHUS - Yewyn. MponsBogHbIMU
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anugepmuca SABNMAKOTCA KOITU M POroBble Yewyw. BOMbLWMHCTBO MpecMmblKa-
IOLWMXCA NO Mepe pocTa /IMHAKT, cbpacbiBas MepUOANYEcKU CBOW POroBOM
nokpoB. COBpeMeHHble NMPeCMbIKAOLLMEC He MMEKT KOXHbIX >kenes. MoKpoBbl
Tena npecMblKaloLWMXca o6ecneynBaeT LeIOCTHOCTb, 3alUTy OT MeXaHU4ecKux
BO3JEeNCTBMA 1 OT 60/IE3HETBOPHbLIX MUKPOOPraHu3moB (puc.65).

Pnc.63. CTpoeHue KoXu pblbbl: Punc.64. CTpoeHue KOXU MpecMblKaroLWwmxca:
1- anuTennii; 2 - KOCTHbIE YeLlynKN. 1- poroBble YeLynKu.
Puc.65. CTpoeHune KOXu NAryLKu: Punc.66. CTpoeHne KOXn NTuubl:
1- cnusuctas xenesa; 2 - A40BUTaA Xenesa; 1- nepo.

3 -- Kanunnapel; 4 - anugepmuc; 5- gepma.

Punc.67. CTpoeHune Koxu

MJIEKOMUTAIOLLNX:
1- anungepmuc;

2 - fnepma;

3 runogepma,

4 - BONOCHI,

5 - Kanunnapel,

6 - peuenTtopsbl;

7 - BO/IOCSIHON MeLLOYeK;
8 - ca/nbHble Xenesbl.
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Y NTuL KoXa cyxasa 6e3 esnes, MoKpbiTa NMyxoM M nepbiMu. Y 60NbLUWH-
CTBa NTWL, pa3BMTa KOMYMKOBAA >Xefie3a, BblAenawollas MacNAHUCTYH XUA-
KOCTb, KOTOPOW MTWLbl CMa3biBalOT nepbsi. [1pon3BOAHLIM 3nujepMuca ABNS-
IOTCA POroBOW KJ/tOB, KOITW, Mepbs, Yellynku. Mepbs - 3TO BUAOWU3MEHEHHbIE
YewyrikKy MpecMblKaloLWMXCA, COCTOAT W3 POroBoro BellecTBa. [lepbeBoii
MOKPOB OCYLLECTBNAET TEnI0M30NALMI0 1 0becrneynBaeT 0OTEKAEMOCTb Tefa.
ExxerogHo npoucxoauT NnHbKa (purc.66).

KOXHble MOKPOBbI MJ/IEKONUTAKOWMX YCTPOEHbl Haubosiee C/OXHO B CBS-
31 C BbINO/SIHEHMEM VMU MHOroo6pasHbIX (YHKUWMA. XapaKTepHbl pas/iMyHble
NPOU3BOAHbIE KOXW: BOJIOCbI, KOFTW, pora, KOMbiTa, a Takxe MNOTOBble, Callb-
Hble M MAe4yHble, naxy4ue >kenesbl. MoTOBbIE Xenesbl ANPPepeHLMpoBanucL B
M/iedHble Xefnedbl. CasibHble Xesfie3bl CBOWMCTBEHHbI TO/IbKO MJIEKOMUTAKOLLUM.
CanbHble >Xenesbl BbILENAIT XWUPHbLIA CeKpeT, KOTOpbI CMa3blBaeT MOBepX-
HOCTb KOXW, BOJIOCbI, CNOCOGCTBYS COXPaHEHUO 31aCTUYHOCTM, MpPefoXpaHss
MX OT BbICbIXaHUS W HaMOKaHWA. Y MAekonuTawwmx ob6pasytoTcs ocobble
porosble 06pa3oBaHWA, KOTOpble ABAATCA MNPOU3BOAHLIMWU  3NUAepMuca:
BOJIOCbI, KOITW, HOITU, KOMbITa, pora, Yewyun. I3 KNeToK BEPXHEr0 C/NOA KOXWU
06pa3sytoTca BOJIOCHl. [IMHHbIE BOMOCHI HA3blBAKOTCA OCTEBbIMU, Kak NpaBuio,
NpuAaloT 3aliUTHYK0 OKpacky 3BepsiM. OHWM MNPUKPbLIBAKOT CMOW 6oniee rycTbixX
M KOPOTKMX BOMOC - MOALEPCTOK, coXpaHsawwmin Tenno. OcsasaTe/ibHble
OJINHHbIE >KECTKME BOOCHl, CHabXeHHble HEPBHbIMU OKOHYaHWUAMU, MHOMMX
M/IEKONMTAaOLWMNX HasblBaloTCA Bubpuccammn (puc.67). B oHTOreHese 4eno.e-
Ka 3aknajbiBaeTca 0O0/bllee KOMMYECTBO BOJIOCAHbLIX 3a4aTKOB, HO K KOHLY
amMbpuoreHesa HacTynaeT pefyKuus 6O0NbLUMHCTBA U3 HUX.

JBOMIOUNA OMOPHO-ABUTrareNbHOro annapaTa >XWBOTHbIX. BONbLIWH-
CTBO OpraHusmMoB 0061ajalT pasHOro poja OMopHbIMW CUCTemMamu, Moa-
JepXxuBarwmMy  GopMy uX Tena, UrpalolwyMy 3aWwuTHYH ponb U obec-
neymBalole [ABUXEHUA. Y D>KUBOTHbIX OblBAOT BHYTPEHHWW, HapY>XHbIA
N ruapocTaTnyecknin ckenetbl. CIOXHO YCTPOEHHbI BHYTPEHHWIA CKenet
MMeeTCA Y OAHOK/ETOYHbIX MOPCKUX MpOCTeiwmnx - paguonspuii. OH npea-
CTaBfleH CKeNeTHbIMW Urnamu, COCTOSALMMU W3 KPEMHe3eMa, pajuanbHO
CXOAAWMMUCA K LEHTPY KNETKM.

STOT CKeneT BbIMNOMHAET ABOAKYH PO/Mb: 3aLLMLLAET Tefi0 XUBOTHOrO OT
NOBPeXAeHUs U Crnoco6CTBYeT ero nacCMBHOMY MepefBMXXEHUD B BOZE.

BHYTpeHHNA N3BECTKOBbLIN CKefleT MMeeTCs Y KOIOHMabHbIX KOPaN/ioBbIX
nonmnoe. OH COCTOUT U3 W3BECTKOBbLIX W/, KOTOpble (OPMUPYET KaKAbll
OTAeNbHbIA MOMWUN W3 COMEN MOPCKOW BOAbl U OTK/aAblBaeT B CBOEN MOLOLLBE,
B pe3ynbTaTe Yero BHYTPW KOMOHWM, COCTOALLENA W3 MHOXeCTBa MOMMMOB,
obpasyeTca M/IOTHas M TBepAas Macca, BbIMOJHAOLWAA PONb OMopbl.
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MMapoCTaTUYECKMI CKENeT BCTPEYaeTCA Yy MSATKOTENbIX >KMBOTHbLIX, Hamnpu-
Mep, Y KOnbyaTblX YepBeil. Y HWMX B MOMOCTM Tena MMeeTcsa 0cobas NonoCTHas
XMOKOCTb, KOTOpas OKa3biBaeT AaBfiEHWE Ha MblLLbl XXUBOTHOIO, COeAMHEHHbIE
C €ro KOXHbIMW MOKpoBaMK. MbllLbl CNOCO6GHbI COKpallaTbCsa W NpPeofoseBaTb
370 AaBfieHue, B pe3y/ibTaTe 4ero 4yepBb nepeasuraercs (puc.68).

Puvc.68. BHyTpeHHUe CKeneTsbl
6eCn0o3BOHOUYHbIX XWBOTHbIX:
| -CKenetHble Urael y
pagnonspumn; 2 - U3BECTKOBbI
CKeJleT Y KONMOHUaIbHbIX
KOpasiNoBbIX MOJNMOB;
3 - rmapocTaTUYecKuii ckenety
KONbYaToro (L0OX/AeBOro) yepss.

Hapy>XHbIiA CKeneT MMeKT uYneHUcToHorve. OH BbipabaTbiBaeTCA KneTkKa-
MU KOXM W COCTOWUT U3 HEKNETOYHOro 06pa3oBaHUs - XWTUHa. [o3aTomy ero
Ha3blBalOT XMTMHOBbLIM MOKPOBOM. B yyacTKax Hapy)XXHOro ckeneta YNeHWUCTO-
HOTMX, KOTOpble AO/MKHbI COXPaHATb MOABVWIKHOCTb, B 4aCTHOCTM B MecTax
COY/IEHEHNS! OTAEN0B KOHEYHOCTEN, XWUTUHOBbIA MOKPOB MArkuii. OTAENbI
KOHEYHOCTel COefUHEHbl NP MOMOLUM 3TUX COYNEHEHMIA NOABMXKHO, MOA0OHO
pblyaram. WX awkeHWe 06ecneynBaloT MblWLUbl, KOTOPble MPUKPENAsTCA K
XUTUHOBOMY MOKPOBY W3HYTPU. CHapyXu XWTWHOBbLIA MOKPOB WMEET BOAO-
HENPOHWL,AEMbIA  BOCKOMOAOOHbIA €O, NpefoXPaHAOWMNA TeNno HazeMHbIX
UNEHUCTOHOTMX OT NOTepX BOAbl. TakMM 06pa3oM, HapyXXHbIA CKeNeT YNeHUCTO-
HOMMX (XUTUHOBLIA MOKPOB) BbIMOMHAET (YHKLMM ONOpbl W 3aWuTbl Ans
BHYTPEHHUX OPraHoB W 3aljMLiaeT OpraHu3M OT 06e3BOXMBAHUS.

MosiBneHne Xophbl U MO3BOHOYHMUKA ABAAKTCA rNaBHbIMW apomMopgo3amu.
BHYTpeHHWI A CKeneT, COCTOSAWMIA W3 KOCTHOW, XpsALWEBON M BOMIOKHUCTON
COEAUHUTENIbHON TKaHeil, MMEeKT MO3BOHOYHbIE XXMBOTHbIE U YeNl0BeK.

[BWXeHne opraHM3aMa B MPOCTPAHCTBE - OAWH U3  XapaKTepHbIX
NPU3HaKoB >MBOro. OHO MOXeT COBeplaTbCa NaccMBHO (C TOKOM BOAbl
AN BO3AyXa), HO BCTpPeYaeTcsi W aKTUBHOE [BWXEHWE, KOTOpOoe Jyuule
BbID@XKEHO Y JKMBOTHbIX, YeM Yy PpacTeHUWn u TrpuboB. Y NpocTerwmnx
pasnuuyalT Tpu cnocoba ABMKEHWUA: amebouaHOe, XKIYyTUKOBOE WU PECHUYHOE.
BONbLWMWHCTBO  MHOFOKNETOYHbIX JKMBOTHbIX — NepefBuraloTcs  6narogaps
MbILEYHOM cucTeMe. Y KULIEYHOMONOCTHbIX OHAa MpeAcTaBleHa COKpaTu-
TeNbHbIMU BOJIOKOHL @MW, PACMOSIOKEHHBIMU BHYTPU KOXHO-MYCKY/bHbIX 1
NYLLEBAPUTENIbHO-MYCKY/bHbIX KMETOK. MbllweyHas cuctemMa y 601bLIMHCTBA
yepBeil 06pa3oBaHa KOXHO-MYCKY/lbHbIM MELIKOM, KyAa BXOAAT KO/bLEBble
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M MPOAONbHbIE MbIlWLbl. Y MHOFOrLETMHKOBbIX KOMbYaTbIX YepBei Nno 6Gokam
CerMeHTOB Tena 06pa3oBannCb CBOeOOpasHble OpraHbl - Mapanoguu, cHab-
YEHHbIe MHOTOYMCAEHHbIMMW LETUHKaMW. Y MOJIIIOCKOB MNOSBMMIACh HOra.

MbileYyHas cucTeMa UNEHUCTOHOIMX COCTOMT M3 MbllL, MPUKPENSIEH-
HbIX K Hapy>XHOMY CKefneTy - XMTUHOBOMY MOKPOBY. B cBfi3n ¢ pasButmem
OTAENbHbIX MbIWL, Y/IEHUCTOHOTME MOTYT XOAWUTb, Npbirath, nnaBatb. OAHO
M3 Hambonee CNOXHbIX [BVMXXEHWA - 3TO MONMEr HacekoMbiX. MblleyHoe
ABVXXEHME Yy MNO3BOHOYHbIX >KMBOTHbIX MPEeACTaBAEHO pPas3IMYHbIMKU CMNOCO-
6aMn nnaBaHWsA, NoNfeTa U MepemMelleHns Mo cyLue.

KnwoueBble cfoBa: MOKPOBbI Tena, 3nuiepMmuc, fepMa, NpPOM3BOAHbIE 3MK-
7 pepmuca, NaakomgHble YewyiKu, poroBble YewyiKu, TUAPOCKENET, Hapy>XHbIl
CKeneT, BHYTPEHHWUI CKeneT.

MK-LLI Bonpocbl u 3agaHus.

| mKakve (PYHKUUM BbINOMHAKT MOKPOBbl Tefla XMWUBOTHbIX?
Kakne MOKpoBbl Tena MMEKT 6eCrno3BOHOUYHbIE >XWUBOTHbIE?
CpaBHUTE NMOKPOBbLI Tefla pbl6 U 3eMHOBOAHbIX.
CpaBHUTE MOKPOBbLI Tefa NMpecMblKaLWMXCA, NTUL, U MIEKOMUTAIOLWUX.
M3 Kakux OTAe/IoB COCTOUT CKefileT pbib U 3eMHOBOAHbIX?
M3 Kakux OTLEeNoB COCTOWUT CKeneT MTUL, U MJIEKONUTAaKLWmX?
CpaBHUTEe opraHbl NepeiBM>KeHWUs 6GECMO03BOHOYHbIX XWUBOTHbIX.
CpaBHUTE opraHbl NepeaBuMXEHUA MO3BOHOYHLIX XWUBOTHbIX.

O N WN

AN *P 3agaHus ana camocTOATeNbHOW paboThl.
1. CpaBHWUTE CKeneT pbl6 M 3eMHOBOAHLIX. 3anonHuTe Tabiuuy.

KocTtun DPYHKLUUN
OTgensbl A
YXVBOTHbIE CKéqneTa COCTaBNAO LN oTgena 3332“%1@3::!:!8
OT[heN CKeneta cKeneTa
Ckener pblb

CKenert narywkum
2. CpaBHUTE CKeneT TMpecMblKalwWmMxcs W NTWL.  3anonHute  Tabnuuy.

JXNBOTHbIE OT1gensl KocTu, DYHKLUUN OBO/MIIOLMNOHHbIE
cKeneta COCTaBNAOLL N oThena N3MeHeHns
OTAeN ckeneta cKkeneta

CKenet awepuubl
Ckenet rony6s
3. OnpegennTe OTAeNU CKeneTa MJeKonuTalowmx. 3anonHute  Tabnuuy.

OTpgensl KocTu, cocTaBnsitowmnin otaen dyHKUMUK 0Tgena
cKkeneta cKkeneTa CKeneta
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BbICKa>KMTE CBOE MHEHE.

1. Kakue npucnocobneHns K BOAHON cpefe MNOABUAWUCL B CKenete pbib6 B Npo-
Liecce 3BonOLNN?

2. Kakue npucnocobneHnss K Ha3eMHO-BOAHOW cpeje MNOABUAMCL B CKeneTe
3eMHOBOJHbIX B MpoLuecce 3Bofouun?

3. Kakue npucnocobneHus K Ha3eMHOR cpefe MOSBUAUCL B CKefeTe MpecMbl-
KaloLwmnxcs B rpoLecce 3BOMOLUN?

4. Kakue npucnocobneHna K noneTy nosBUANCL B CKefleTe NTUL, B npouecce
agonounn?

§ 41. 9BONOUMNA AbIXATENIbBHOW CUCTEMbI XWBOTHbIX

M3 Kypca 300/710rMU BCMOMHWTE O 3HAYeHWM Mpolecca [blXaHus B
>KU3HEAES TENbHOCTMW >KMBbIX OPraH13MOoB.

[bixaHne SBNAETCA XXW3HEHHO HEOOXOAMMbIM MPOLECCOM AN BCEX >KMUBbIX
OpraHu3moB. VI3BeCTHO, 4TO >XMBble OpraHu3Mbl O0OMTAIOT B aHaspobHOW U
aspobHoli cpedax. MepBble obuTaTen 3emnn OblM aHa3POOHLIMU OpraHM3Mamu,
Yy KOTOpbIX BCE XXM3HEHHble MPOLECCbl MPOTEKaM aHa3pOOHbIM CNOCO60M, OHU
NCNOMb30B/I 3HEPTUIO MPOLIECCOB TMKONM3a U 6poxkeHns. C BO3HUKHOBEHU-
eM (DOTOCMHTEe3a B aTMOC(epy BbIAENANCS KUCMO0POA, M 3TO ABWAOCL MPUYUHONA
BO3HMKHOBEHMSI a3pO6HbIX OpraHn3MoB. A3pOo6HOe AblxaHue SBASETCA ropasao
6onee 3h(heKTMBHbIM MPOLECCOM C TOYKWM 3PEHUSI CHAOXEHWUS KNETOK 3HEpruein.
OHO CTano NPUYMHOIN YCKOPEHMSI 3BO/OLIMOHHBIX MPOLIECCOB.

Y OOHOKNETOYHbIX WM MHOIMX 6GeCcrno3BOHOUYHbIX >XWBOTHbLIX, Hanpumep,
Yy KMWLUIEYHOMOJIOCTHbIX, MAIOCKUX W KPYI/bIX YepBel elwe HeT cheumanbHbiX
OpraHoB [blXaHWA. Y HUX ra3oobmMeH CO Cpefoill OCYLLeCTBSETCA BCEW MO-
BEPXHOCTbIO Tena. B npouecce 3BonouMM NOABAAKTCA OpraHbl AblXaHus, Yy
BOAHbIX XXWUBOTHbIX (DYHKLMIO [AbIXaHWS BbINOMHAKT Xabpbl, Y HA3eMHbIX XWU-
BOTHbIX Jlerkue W Tpaxew. Y 3eMHOBOAHbLIX B MpoLecce AblXaHUs yyacTByeT
TaKXKe, KOXa, a y NTUL, /IerovyHble MelKu. B opraHuM3me TpaHCNOPT KWCO-
pofa obecneymBaroT crneunguyHble OeIKU-MUTMEHTBLI. Y HU3WMX 6ecrno3so-
HOYHbIX Takue 6eflKu pacTBOPeHbl B Mnasme, NM6G0 BK/KOUYEHbl B KPOBSiHblE
Tenblua. Y MHOIMMX MOJNKOCKOB M UYNEHUCTOHOTMX KPOBb OKpalleHa B rony6oi
LBeT Gnarofaps CcofepXawummucs B Hell remoumaHuHy. KpacHblii NUTMeHT
remMorno6vH pacTBOpPeH B MOMIOCTHON XXUAKOCTM Y MHOIMX 6GECro3BOHOYHbIX,
y BCeX MO3BOHOYHbLIX FeMOrn06MH HaxXOAWUTCA B 3pUTPOLMUTAX.

BnepBble AbixaTenbHas CMCTEMa MOSABAAETCA Y MOPCKMX MHOTMOLLETUHKO-
BbIX KO/bYaTbIX YepBei, Y KOTOPbIX Ha CAWHHbIX BETBAX Mapanoguin pacno-
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NOXEHbl MPUMUTUBHBIE >Kabpbl. Y Ma/IOWETUHKOBbIX KOMbYaTbIX YepBei W
NUABOK ra3000MeH MNpPoOMCXOAUT Yepe3 6oratyid KpPOBEHOCHbIMM cOCyfamu
KOXY. Y MOOCKOB CTPOEHME OPraHoB AblXaHWUA 3aBUCUT OT YCMOBUI KX
obuTaHMA: y BOAHbIX (OPM - 3TO Xabpbl, CMOCOOHbIE WCMONb30BaTh pac-
TBOPEHHbI B BOAE KWUCMOPOL; Y HA3eMHbIX - Nerkue u Tpaxeu, nNpucrnocoob-
NeHHble K MCMONb30BaHUIO KUCN0OpoAa BO34yXa.

[bixaTenbHas cuctemMa naykoobpasHbix npeacTaBineHa 1Mb0 NMCTOBUAHbI-
MU NlerKuMu, nnbo Tpaxeamu (Y CKOPMUOHOB - fIerkue, y naykos - /erkue u
Tpaxewn, y CONbMyr u Kiewewn - Tpaxen). B NeroyHbiXx MeLKax pacrofioXeHbl
MHOrOUYUC/NEHHbIE NUCTOBblE CKNAafKW, B KOTOPbIX MPOXOAAT KPOBEHOCHbIE
Kanunnapbl. Tpaxen NpeAcTaBAsOT cCO60i CUCTEMY pa3BeTBIEHHBLIX TPYOOUeK,
KOTOpble NOAXOAAT HEMocpeACTBEHHO KO BCEM opraHam, rfe W cOBepLUaeTcs
TKaHEBON 0OMEH. Y HAaCeKOMbIX [bIXaHWe OCYLLECTBAAETCA C MOMOLLbIO Tpaxeil.

Y pbl6 KabepHblli annapaT COCTOUT M3 XKabepHbIX Ayr, pacnonararLnxcs
B >KabepHOM MOMOCTM W MPUKPbLITLIX >XabepHON KPbIWKONA. IBONKOLMA Xa-
bepHOro annapara y XOpPAOBbIX BblpaXasioCb B YMEHbLUeHUM uucna Xxabep-
HbIX Llefei npu OAHOBPEMEHHOM YBE/IMYEHUUN [bIXaTeNbHON MNOBEPXHOCTM
nyteM 06pa3oBaHUsA XabepHbIX NENecTKOB, CHabXEHHbIX Kanunigpamu.

Y pbl6 CTeHKWM MnaBaTeflbHOro Mny3bips 60raTbl KPOBEHOCHLIMWU COCYAaMK,
MO3TOMY Y HEKOTOPbIX 3apblBaloLMXcA B WA Pblb OH MOXEeT CNY>XUTb ANA raso-
obMeHa. Y KucTernepbiX pblb6 BMecTe C >kabpamu posib AblXaTe/bHOro opraHa
MCNONHAET nNnaBaTeflbHbIA My3blpb, 06pa3ylolWmMili HacTosAwwme nerkue. [nasa-
TeNbHbIA Ny3blpb 06pa3yeTcs Kak BbINAYMBAHUE TNIOTKA W CAYXUT FOMOJ/IOrOM
NEerknx HaseMHbIX >XMBOTHbIX. CBfi3b Mexay nsaBaTe/lbHbIM My3blpeM W [N10T-
KO/, BO3HUKLLAA B 3MOPMOreHe3e, COXPaHSEeTCS B TEYEHWUU BCEIA XKM3HW.

Y am¢punbuil, NpoucxoXieHne KOTOpbIX CBA3aHO C KWUCTenepbiMU pblba-
MW, NMYUHKWA [blIAT Xabpamu, a B3poC/ible aM@UOUM AblAT Nerkumm u
KOXei. Jlerkme npencTaBnsioT MELKOBUAHYK CTPYKTYpYy, OGpPOHXM He pas-
BUTbl. Jlerkme HauyMHAKOTCA HEMNOCPeACTBEHHO OT ropTaHW. B cBsa3u ¢ oOT-
CYTCTBMEM TpYLHOW KNeTKM W auadparmbl BO3AyX B Nlerkue nonagaer u3
POTOBOW MONOCTW 3a CYET rNOTaTe/IbHbIX ABUMXEHWW. J1erkue WMEKT Manyto
AbIXaTeNbHY MOBEPXHOCTb, B CBA3W, C YeM ra3oo6MeH B OO/bLUE CTeneHu
OCYLLECTBNAETCA 4epe3 KOXHble MOKPOBbl, KOTOpble MPOHM3aHbl 60/MbLUNM
KONMYECTBOM KPOBEHOCHbIX Kanunispos.

Y penTuauii B CBA3M C OKOHYaTe/lbHbIM BbIXOLOM Ha Cylly B AbIXaTesb-
HbIX MYTAX MOABAAKTCA rOpTaHb, Tpaxes U OGPOHXWU. JIerkue sYeucTble, OHU
cofepXaT MHOTFOYMCNEHHbIE fYeUCTble NepeknaguHbl U 06nafaT 60/bLUION
AbIXaTeNlbHOW MNOBEPXHOCTbIO. HO OGPOHXM Yy HUX He BeTBATCA. MexaHu3m
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AbIXaHUA OCYLLECTBNSETCA 32 CYET COKpaLLeHUs MeXpebepHbIX MbIwL, npu-
BOAALMX B [ABWXEHWe rpyfaHYH KeTKy. Koxka He yyacTByeT B [blXaHWUMU.

Nerkve nTuUL XOpOWO pa3BUTbl, NPeLCTaBNAT C060M MNOTHO-rybyaTtble
Tena NPOHW3aHHble pPa3BETBEHUAMU OPOHXOB W OGPOHXMON. BpPoHXU BXOAAT
B Nerkve, rae fJatoT psg OTBETBAEHWA (BTOPWUYHbIE W TPETUYHbIE OGPOHXM)
M B KOHLE KOHLOB OTKPbIBalOTCA B BO34YLUHble Melwku. OHW npeacTaBns-
0T CO60V TOHKOCTEHHble MONOCTW, 06pasytolinecs Kak BbIpOCTbl GPOHXOB U
pacnonararlLinecs Mexay BHYTPeHHUMWU opraHamu; OTBETB/IEHUSA BO34YLUHbIX
MELLKOB 3aXOf4AT B HEKOTOpble TpybuaTble KOCTW. IMpu nogbeme KpblibeB BO3-
OyLHble MELKN Yepes3 fIerkue HarnosIHAKTCA BO34YXOM, MPW OMYCKaHUU Kpbl-
NbeB BO3AYyX 4epe3 flerkne BbIXOAWUT HapyXy. Tak, BO Bpems Mofeta y MTul
OCYLLEeCTBNAETCA [ABOMHOe [fblxaHuWe. B pe3ynbTaTe 0OMeH BeLLeCTB ycuivBa-
eTcs, TaK Kak, Mpu BAOXE W BbIJOXE KPOBb HACLILLAETCA KUC/IOPOLOM.

Y Mnekonutalwwux —[AbiXaTeNbHble MNYTW, BbICTAAHbl  MepLaTe/ibHbIM
anutenuem. OHW MOMHOCTbK OTAENEHbl OT MULLEBAPUTENIbHON CUCTEMbI U
TOMIbKO MNepeKpeLLnBatoTCa C Held B rN1I0TKE. BpPOHXM MHOrokpaTHO pa3sBeT-
BNAKOTCA, BMNIOTb 4O OGPOHXMON, BeAyWMWX B anbBeOsibl - JIEFOYHbIE MY3blPb-
K, UMetoLMe B CyMME OFpOMHYI MowWwaab MOBepXHOCTU. CTEHKM afibBeos
COCTOAT W3 OAHOCNOMHOrO 3NUTENIUA U MOKPbITbI TYCTOA CeTbl  Kanus-
NAPOB. Y pasHbIX BUAOB KOJIMYECTBO a/ibBeOs OT/IMYaeTcsi. OCHOBHOM MbILLEN,
N3MeHAOLWEN 06beM FpyAaHO MonocTu, fBnsetca guadparma (puc.69).

B ambpuoreHese yenoBeka OTpaxkaeTcs MnepBOHayasbHOe eAMHCTBO MuLLEeBa-
PUTENIbHON W [AbIXaTeflbHON cucTeM. [bixaTe/lbHasg CUCTeMa HOBOPOXEHHOrO,
Kak W BCe MpoyMe CUCTeMbI, elle HecoBeplleHHa. PopmupoBaHWe OpraHoB
[blXaTe/IbHOM CUCTEMbl 3aKaHYMBaeTCs B CpefHEM K 7 rogam, U B Ja/ibHei-
LeM YBENMUYMBAKOTCA TOMILKO WX pasmepbl.

Pnc.69. dunoreHes gbixaTeNbHON CUCTEMbI: A - AblxaTesbHas cucTema canamaHgpsl.
b - AblxaTenbHas cuctema Narywku. B - gbixaTenbHas cuctema Auepuubi:
1- Tpaxesi; 2 - 6poHxu. [ - gbixaTenbHas cuctema NTuy: 1- BO3AYLUHbIE MELUKMN.
[ - gbixaTenbHas cuctema maekonutawowmx: 1- 6poHXK; 2 - anbBeonbl.
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KntoueBble cnoBa: remornobuH, Tpaxes, 6poHXM, 6POHXUOSbI, aNbBeOoNbI, Auadparma

Bonpocbkl ¥ 3agaHus.
W  1m O6bsACHUTE CTPOEHME [blXaTENbHbIX OPraHoB 6EeCMO3BOHOYHbLIX XXMBOTHBIX.

2. O6bsACHWUTE, B YEM MPOSBASETCA CXOACTBO U pa3nnyve B CTPOEHUW AblXaTeflb-
HO CcUCTEMbI PbiG M 3eMHOBOAHbIX.

3. O6bACHMTE, B YeM MPOSB/ISIETCH CXOACTBO W pasfiMume B CTPOEHUW [AblXaTeflb-
HOW CUCTEMbl MPECMbIKAOWMUXCS U NTUL,

4. OGbACHUTE, B YeM MPOSIBASETCA CXOACTBO U PasnnymMe B CTPOEHWM [bIXaTesb-
HO CWUCTEMbI MTUL, W MIEKOMUTAIOLLMX.

3afaHus ans caMoCTOATeNbHOW paboTbl. 3anofHWTe Tabnuuy.

JKUBOTHbIE CTpoeHMe gbiXaTe/IbHOW CUCTEMBI
PbIObI
3eMHOBOAHbIE
MpecMmbikaloLwmecs
MTunybl
MnekonuTarouwme

§ 42. 3BONMOUNA OPIrAHOB KPOBOOBPAWEHWMA XXMBOTHbIX

Kakoe 3HaueHVe [ >KMBOTHbIX MMeeT CuUCTeMa KpoBOOOpaLleHNA?
Kakue opraHbl 0THOCSTCS K CACTEMe KpOBOOGpaLLeHWsI?

Bce unBble opraHu3Mbl NpeacTaBAsOT CO60M camoperynupytoumecs, ca-
MOBOCMNPOM3BOAALLMECH, ANHAMUYECKN Pa3BMBAIOLLMECH OTKPbITble 6MON0ru-
yeckne cucTtembl. [N OTKPbITON OGMONOrMYECKOl CUCTEMbl XapaKTepeH 06-
MeH BellecTB (NOMyyYeHMe W3 BHELUHel cpefbl HEOOXOAUMbIX 1S OpraHu3mMa
BELLeCTB, BblBefeHMe HEHYXHbIX). B gaHHOM npouecce 0cob0oe 3HauvyeHue
MMeeT BHYTPEHHSA cpeja opraHuaMa, KoTtopas 06beAnHsieT BCe oOpraHbl B
eAVHYI CUCTEMY W HaxXOAWUTCA B MOCTOSHHOM ABUXEHWUMW.

Y BbICWIMX OPraHW3MOB K WX BHYTPEHHeW cpede opraHu3ma OTHOCUTCSH
KpOBb, MUM{a, TKaHeBas >XWAKOCTb, LMTONMa3Ma B COCTaBe KNeTKW.

OCHOBHY 4aCTb BHYTPeHHeil cpeabl OpraHu3ma cOCTaBfseT KPOBb, KO-
TOpas BbINOMHAET TPAHCMOPTHYIO M 3alWMUTHYO (YHKLUMI0, a TaKke (YyHK-
UM TyMOpPanbHOM perynsumm u TepMoperynsymm,

KpoBeHOCHas cucTemMa Kak W BCE CUCTEMbl OpraHoB SBASETCS pe3y/b-
TaTOM ANUTenbHOW 3Bonounn. KpoBb SIBNSETCA XXUAKOW COeAUHUTENbHOM
TKaHblO W BK/OYaeT B ceba nnasmy M (HOPMEHHbLIE 3/71EMEHTHI.
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B npouecce 3m6pMOHANbHOrO pasBUTUS KPOBb W OpraHbl  CUCTEMBI
KpoBoOOpalleHMs pa3BMBalOTCA U3 Me304epMbl U BbIMOMHAKT  PYHKUUIO
TpaHcrnopTa MUTaTeNIbHbIX BeLeCcTB, KuUcnopoga M NPOAYKTOB BbIAE/eHUSA.

OBONIOUNOHHbIE W3MEHEHUA B KPOBEHOCHOW cucTemMe 6eCn0O3BOHOY-
HbIX XWUBOTHbIX. Y HU3WMX 6ECNO3BOHOUYHbIX XMBOTHbIX (ryO0K, KMLIEYHO-
MOMIOCTHbIX, MMOCKUX W KPYI/bIX YepBen) KPOBEHOCHAaA CUCTeEMa OTCYTCTBYET.
Y HUX KWUCMOPOL W nuTaTeNbHble BeLllecTBa PacrnpoCTPaHATCA Mo Teny ny-
TeM angdysmn. KpoBeHOCHas cuCTemMa BrepBble MNOSBUNACL Y KONbYaTbIX
yepBel, KOTopas BK/IKOYaeT B Ce6S CMMHHYH M OPHOLWHYK aopTy, NPOXoAs-
Wwune BAOMb Bcero Tena. OHWM COEAMHAIOTCS MeXAy CO060i KOonbLeBbIMK CO-
cygamu. KpoBb MO CNUHHOMY COCyAy TeyeT B MepejHtoto, a no 6prolHomMy
cocyfy B 3afHIOK 4YacTb Tena. PYHKUMIO «cepAua» BbIMOMHAKT KOMbLEBbIE
cocyfbl, oKpyxawwmue nuwesol. KpoBb M3 KPYMHbIX COCYAOB MepexoaunT B
Me/IKue COCyfAbl, a U3 HUX B Kanunnapbl. B KOXe KpOBb HacbILLaeTcAd KUC-
nopofoM. KpoBb Yy HMX KpacHOro LBeTa, HO >Kene3o He BXOAUT B COCTaB
remMornobnHa, a HaxoguTcA B PacTBOPEHHOM BuAe B nnasme. KpoBeHOCHad
cucTeMa 3aMKHYTOro Tuna.

Y MOJINIOCKOB MepBbIM MOABMAETCA Cepfue M pacnonaraetcs B OKoOJiocep-
[EeYHOl CyMmKe. B pesynbTaTte noouyepefHOro COKpalleHUs Npeacepans u xe-
Nyfo4Ka KpOBb MepexoauT B cocyfbl. KpoBEHOCHbIE cOCyfbl BeTBATCH M 06pa-
3yI0T Kanunnapbl. KoHLUblI COCYA0B OTKPbITble U KPOBb BbIIMBAETCA B MOMOCTb
Tena, rge OTAaeT KWUCMOPOA opraHam W TKaHAM. HacbiwaeTcq Yriekucrbim
rasoMm. 13 nonoctn Tena KpoBb 06paTHO cobupaeTcs B BEHO3Hble COCYAbl, B
Xabpax WM Nerkux HacbILWaeTcs KWUCIOPOAOM W BNMBaeTCA B Mpeacepaue.
Y T0/I0BOHOTMX MOJIIIOCKOB CEepALle MMeeT OAUH XenyLouyek, ABa WU YeTbl-
pe npeacepavs. Y UNEHUCTOHOrMX KPOBEHOCHAsA CUCTEMa TakXXe OTKPbITOro
TMna. KpoBb CMELUMBAETCA C MOJIOCTHOW XWAKOCTbHO M 06pasyeT remMonvmMay.
Y pakoobpasHbIX cepfue B BuAe MNATUYTONbHOrNO MeLloYyKa W pacronaraeTcs
OHO B 3afiHel u4acTu ronoBorpyau. Y naykoobpasHbiX Cepple pacnofaraet-
cA Ha 3agHel 4acTtm 6prowka. Ob6oraweHHas KWUCIOPOAOM KpOBb M3 cephua
BbIXOAWUT B COCYAbl W BblIMBAeTCA B MOMIOCTb Tena. Kucnopog v nutartesibHble
BelleCcTBa MEepPexoAsT B OpraHbl U TKaHW, OTTyAa 3abuparTca YrneKucnblii ras
N NPOAYKTbl BblaeneHns. BeHO3Has KpOBb B OpraHax AblXaHWUA HacblWaeTcs
KWC/MIOPOAOM M 4epe3 cepfeyHble OTBEPCTUS MEPEXOAUT B MOMOCTb CepALa.

Y HaceKOMbIX KPOBEHOCHas CUCTEMa MoXoXa Ha AJIMHHYI TPyOOouKy: OHa
BK/IOYaET B Ceb6si MHOroKamepHOe CepAle W KOPOTKYH aopTy, OHa He ne-
peHocuT Kucnopod. lo3ToMy B COCTaBe KPOBW OTCYTCTBYET 3PUTPOLUTHI U
(hOpMeHHble 3N1eMeHTbl KpoBW. [emonMM®a HaceKOMbIX WMeeT 6ecLBeTHYHO,
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)KENTOBaTYy WNW 3e/IeHY0 OKpacKy. KpoBb M3 cepila NepexoauT B KOPOTKYH
aopTy, OMbIBAeT OpraHbl W BAMBAETCS B CEpPALe 4Yepe3 MNapy OTBepCTUiA Ha
KaXoil Kamepe. WX cocTaB KpoBW 6/IM30K K TKAHEBOW >XMAKOCTW HAaCEKOMbIX.

3BOJ'|I'OLI|I/IOHHI:>I€ NM3MeHeHNA B KpOBeHOCHOI7I CnctemMe MNMO3BOHOYHbIX
XMBOTHbIX. B pesynbraTe yBenuueHus NOTPeGHOCTM B KWUCMOpoAe W NuTa-
TeNlbHbIX BelLLecTBax y TKaHE W opraHoB HabnofaeTcs YCKOpPeHMe npolec-
CoB O0OMeHa BeLlecTB W YBeNMYeHWe 06pa3oBaHUA 3Heprun. ITO MPUBOAUT
K YCKOPEHWIO 3BOMOLMN CUCTEM OPraHoB.

Y 6ecuepenHblX KpOBEHOCHas CUCTEMA MMEET NPOCTOe CTPOEHMEe, CepA-
e oTcyTcTBYeT. ®YHKUMIO CepAaLa BbIMONHAET GptoliHas aopta. Mo 6proL-
HOl/i aopTe KpOBb TeuyeT B MepefHIO0 yacTb Tena. bptowHas aopTa pasBeT-
BNSIETCA Ha >XabepHble apTepun W JOX0AUT O >Kabp. YKabepHble apTepuu
He BETBATCS Ha Kanunnsapbl. B >kabpax KpPOBb HAacbILWAeTCH KWUCMOPOAOM M
nepexoauT B CMMUHHYH aopTy. AopTa BETBUTCS Ha apTepun, OHW B CBOHKO
oyepeflb Ha Kanunnspbl ¥ 06ecrneynBatOT OpraHbl W TKaHW KUCNOPOLOM W
nuTaTeNnbHbIMU BellecTBamMu. KpoBb M3 BHYTPEHHUX OPraHOB W KULIEYHMKA
OYMLLAETCS B MEYEHU W BAMBAETCS B OPIOLWIHYH aopTy.

Y pbl6 KpoBb BblpabaTblBaeTCA B MOYKax, CeneseHke. KpoBeHOCHas cucTema
YCNOXHSETCA U UMeeT MNPOrpeccrBHble MpusHaku. Cepple ABYXKaMepHoe, B Npeg-
CEPAMM W >KEeNY[04Ke COAEPXMUTCA TOMbKO BEeHO3Has KpoBb. KpoBb nepexoaut
M3 npeacepaust B Kenyaouek, aanee B 4 napbl XKaOGepHbIX apTepuit 1 [OXOAMT
[0 Xabp, rae BETBMTCA Ha Kanunnspbl. KpoBb HACbILLAETCS  KWUCMOPOAOM M Me

PEXOAUT B CMMHHYK aoOpTy W PacnpoCTpaHAeTcs Mo opraHam U TkaHam(puc.70).

Mepexod >XMBOTHLIX K Ha3eMHOMY 06pa3y >XW3HW MPUBOAWUT K W3MEHEHUsM
B KPOBEHOCHOW CUCTEME. Y 3eMHOBOAHbLIX KPOBb BblpabaTblBaeTCcA B MOYKax, Ce-
ne3eHKe M KOCTHOM Mosre. CepAue COCTOMUT W3 ABYX MNPeACepauin W Kenynouka,
MMeeTca ABa Kpyra KpoBooOGpalleHusi. 3TU Kpyru Kpo-
BOOOpaALLEHNS HEMONHOCTbIO pasfeneHbl. C kenygouka
HauMHaeTCcA apTepuasbHbI  KOHYC, KOTOpbI/i BErsuTcs
Ha 3 napbl apTepwit. Mo OAHOM Nape NeroYHO-KOXHbIX
apTepuii BEHO3Has KPOBb AOXOAWUT A0 JIEFKUX U KOXMW.
O6pa3oBaBLUasdAcs apTepuaibHasi KpPOBb MO JIEFOYHON
BEHe MepexoauT B NeBOe Mpefcepave, a Mo KOXHOM
BeHe B MOMYK0 BeHy. T COCYyAbl COCTaBAAOT Masiblii
Kpyr KpoBoob6palleHus. CMmellaHHasi KpOBb M3 >Keny- CTpoeHye cepaLa pbi6:
[0uKa MepexoAnT Yepe3 MpaByr W /IEBYIO Lyry B apTe- 1- mpegcepave:
pUN 1 pasHOCUTCA NO Teny, a He ycneBLUas CMeLlaTbCs 2 - Xenypouex;
apTepvanbHas KpOBb MO COHHbIM apTepusiM  [OCTaB- 3- BeHa:
NseTcA K ronoBHOMY Mo3ry. M3 mosra u Tena BeHO3- 4 - 6pioliHas aopra.

Pnc.70.
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Puc.71. CTpoeHue
cepiua 3eMHOBOAHbIX:
1- npaBoe npeacepaue;

2- Xenypoyek;

3 - NneBoe npefcepaune;
4 - apTepuanbHblii
KOHYC; 5 - neroyHble
apTepun; 6 - COHHble
aprepuu; 7 - gyru
aopTbl.

Puc.72.
CTtpoeHve cepaua
MPecMbIKaroLLMXCA:

1- npaBsoe npescepaue;
2 - NeBoe npepcepaue;
3 - Xenypouek;
4 - nosible BeHbI;
5- neroyHas BeHa,
6 - neroyHas apTepus;
7- npasas gyra aoprhl,
8- nesas gyra aopthbl.
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Has KpOBb COOMpaeTcs B MOJible BeHbl W B/IMBAeTCH B
npaBoe npegcepane. AT0 cyMTaeTcs 6ONbLWIMM  Kpy-
romM KpoBoo6pauieHus. Mynbc cepaua 3eMHOBOAHbIX
cocTaBnsieT 3a MuHyTy 40-50, y HEKOTOpbIX BWAOB
Bcero 20-30 (pwuc.71).

MMpecmbiKalOWmMecs WUCTUHHbIE HA3EMHbIE >XUBOT-
Hble, KpPOBb 06pa3yeTcs B KpPacHOM KOCTHOM MO3re
n ceneseHke. Cepaue cOCTOUT M3 ABYX Npeacepauil
N OXeNnyfouvka, B dKe/lyJouyke [MOsABAAETCA HenosiHas
neperopojka. Y KpOKOAW/IOB MNeperopojka mMosHas,
cepfue ueTblpexKaMepHOoe. Y BCeX MNpPecMblKaroLmx-
CA Mo Teny TeyeT CMellaHHas Kpoeb. B oTnunuve ot
3eMHOBOJHbIX Yy TMPECMbIKAKLWMXCA U3 XKenyaouka
BbIXoAMT 3 cocyaa. M3 neBoil 4yacTu >Kenyaoyka Bbl-
XOAWUT npaBas fyra aopTbl, M3 KOTOPOW HayunHaeTcs
COHHas apTepus, cHabxawowas apTepuanbHOW Kpo-
BbIO rOMOBHON MO3r. W3 cpefgHeil yacTu >Kenypou-
Ka BbIXOAUT fieBas Ayra aopTbl, KOTopas CHabxaet
CMeLIaHHOW KpOBbK TeN0, a M3 NpPaBOA 4acTu XKeny-
[0YKa BbIXOAWUT fleroyHas apTepus, KoTopas [OCTaBs-
NAeT BEHO3HYI KpOBb K fierkum. [lpaBas u fieBas
fyra aoptbl COeAMHSACL 06pa3yroT CMUHHYK aopiy.
NeroyHble BeHbl BAMBAKOTCHA B MpaBoe MNpefcepaue.

Manbii  Kpyr  KpoBooO6pallieHus HauyMHaeT-
CA C >XeNlyfouka, KpOBb HacbIWaeTcsd KUCI0POLOM
B JlerKUX W BAUBaeTca B JleBOe npefcepave. B
Xenyfoyke MPOMCXOAUT  4YaCTMUYHOE CMelluBaHue
apTepuanbHOM W BEHO3HOM KpoBW. W3 Xenypouka
HauyMHaeTCcs 60NbLWION KPyr KpoBoobpauieHus. Tocne
ra3oobmMeHa B OpraHax, TKaHAX W KJeTKax KpoBb
BNMBaeTCA B MpaBoe npeacepaue. M3-3a cmelleHus
apTepuanbHON M BEHO3HOW KPOBM MNpecMblKaroLlime-
CA CUMTAlOTCA XONOLHOKPOBHBIMU >XMBOTHbIMW, Tak
Kak B npouecce obMeHa BewecTB obpasyeTcd manoe
KO/IMYeCTBO 3Hepruu (puc.72).

Y ntuy 1 MAeKonuTalWwmMx cepaue uYeTbipex-
KaMepHoe, apTepuanbHas M BEHO3HAad KPOBb pasfesie-
Hbl. OHWM CUYMTAOTCA TENNOKPOBHLIMWU >XUBOTHBLIMMU.



Y nTtuy KpoBb 06pasyeTcs B Cefe3eHKe U KOCTHOM
mosre. CepAue WMeeT npasBoe MpeAcepavie n xeny-
[OYeK, fieBoe nMpeacepave u >xenypovek. B nesoi
4yacTu cepfua WUMeeTcs apTepuanbHas, a B NpaBoil
yacTu BeHO3Hasa KpoBb. C NeBOro >enyfouyka Hauu-
HaeTca npasas Ayra aopTtbl, KOTOpas CHabXaeT ap-
TepuanbHOW KpPOBbIO BCe Teno. Y MeKonuTaroLwmx
NMeeTcs neeas fyra aopTtbl. BeHo3Has Kposb, 06pa-
30BaHHasA B pe3ynbTaTe rasoobmeHa, MPOXOAMT yepe3
neyeHb B MpaBOe Mpejcepaune, a neroyHas BeHa B/U-
BaeTCA B /leBOe MNpeAacepave. Y NTuy nynbc cepaua
3a MUHYTYy paBeH 500, O4YeHb WHTEHCUBHbIA 06MEH
BELLECTB, TemnepaTypa Tena Bbicokasa 142°C (puc.73).

Y MNekonutawlLlmnx KpoBb 06pa3yeTcs B KOCTHOM
Mo3re, cefnes3eHke W numgatuyecknx ysnax. Kak y
nTuy, 60MbWON M Manblii KPyr KpoBooOpaLieHus
MOMIHOCTbIO pasfenieH. W3 neBoro Xenypouka Hauu-
HaeTca fieBas fyra aopTbl, KOTOpas CHabXaeT Kpo-
BblO TKaHW W opraHbl (puc.74).

B sBonwuum KpPOBEHOCHOW CUCTEMbl BbIAeNs-
loTca 3 aTana.
1.MosaBneHne ceppua W yBenMYeHMe KOIMYecTBa
Kamep cepgaua.
2. Hannumne [BYyX Kpyroe KpoBOOGpaLleHus.
3. PasfeneHne cepua Ha NeByl apTepuanbHyto
N NpaByt0 BEHO3HYH YacTu.

Ha HayanbHbIX 3Tamax 3BOAOUMM  Habnwopga-
eTcsd pasHoo6Gpasve KNeToK KpoBu. B pesynbTate
eCTECTBEHHOTO0 0T6Opa Yy MIEKOMUTAKLWMX MX YuC-
N0 YMEeHbLUAETCA W COXPAHAKTCA TONbKO OCHOBHbIE
(hopMeHHble 3nemMeHTbl. Tak B 3BOMOLUM KpPOBe-
HOCHOI cuCTeMbl HabNO4aeTCs COBEPLUEHCTBOBaHME
KNEeTOK KpOBW, W3MEHeHWe CTPOeHUs U  YHKLUK
KNeToK KpOBW.

KnwoueBble cnosa: Auddysusa, remonumda, apte-
prancHbIA  KOHYC.

Puc.73. CTpoeHue
cepaua nrmuy,

1- npaBsoe npepcepave;
2 - npaBblii XXeNnyaouek;
3 - neBoe npepcepaue;
4 - neBbli Xenypouek;
5- npasasa fyra aopTbl;
6 - neroyHas aptepums;

7 - NeroYHble BeHbl;

8 - nonble BeHbl.

Pwnc.74. CTpoeHune
cepAua MIeKONUTatoLLKMX.
1- npaBoe npefcepaue;
2 - MpaBblii XXeNnyJo4ekK;
3 - neBOe npepfcepave;
4 - neBbIli Xenypouek;
5- nesas fyra apTa;
6 - neroyHas aprepus,
7 - NOAble BeHbI;
8 - NneroyHble BeHbI.
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Bonpocbl v 3agaHus.

€ » 1 O6bACHUTE 3BOJIIOLMIO KPOBEHOCHOW CUCTEMbI Y 6eCrno3BOHOYHbIX.

2. CpaBHUTE KPOBEHOCHbIE CUCTEMbl Pbld M 3eMHOBOAHbLIX. B uem nposBnsetcs
YCNOXHEHWNE CUCTEMbl Y 3EMHOBOAHbIX?
Bblgennte 0Co06eHHOCTU B CTPOEHUWM KPOBEHOCHOW CUCTEMbl MPECMbIKAKLLUXCS.
B uyem nposBnseTca CXOACTBO W pas3iMyume B CTPOEHUM KPOBEHOCHON cwuc-

O TeMbl MNTUL M MIEKOMUTaKLWNX?

3afaHna Ana camocToATeNbHOMW pPaboThl. 3amnonHUTe Tabnuuy.

& w

CTpoeHune ceppua Kpyru kpoBoobpalyeHus
becno3BoHOYHbIE
PbI6bI
3eMHOBOAHbIE
MpecmblKatoLWwmecs
MTnupl
MnekonuTatowme

§ 43. 3BOMIOUUNSA MUWEBAPUTENbHOW CUCTEMBI
XMBOTHBLIX

BcnomHMTe, Kakue OpraHbl BXOOAT B COCTaB I'IVIUJ'eBa.pI/ITeI'IbHOVI cucrTe-
@ Mbl V MO3BOHOYHbLIX >XUBOTHbIX?

[N KMBOTHBIX XapaKTepeH reTepoTPOHbIA TWUM MUTaHUs, TO eCTb WCMOMb-
30BaHMEe TOTOBbIX OPraHWMYecKMX BELLUECTB, KOTOPble MOCTYMaloT BHYTPb Tefa.

Muwa CcnyXuT AN XKUBOTHBIX WCTOYHWUKOM 3HEPTUM W «CTPOUTENbHbLIM
mMaTepuanom». B npouecce MuLeBapeHUs CNOXHble OpraHMYeckne BelLecTBa
paclennstoTcs Ha 60see MPoOCTble, KOTOPble B PacTBOPEHHOM BWAE BCAChl-
BAlOTCA B KPOBb, a Y)e 3aTeM OpraHuM3sM CTPOUT W3 HMX cBoe Teno. MMu-
LLileBapeHMe — COBOKYMHOCTb MNPOLECCOB, 06GECMeyvmBaloLLnMX MeXaHUYecKoe
M3MeNbYeHne NULLK, paclienneHne MUTaTelbHbIX BELLECTB Ha KOMMOHEHTHI,
MPUrofiHble K yyacTuto B 06MeHe BELLECTB U UX BcacbiBaHUe.

Y O0AHOKNETOYHbIX MULLIEBapeHNe BHYTPUKIETOYHOE C MOMOLLbBIO NWLLEeBa-
PUTENbHON Bakyonn. Y amebbl U NOA06GHBIX XXMBOTHbLIX 3axBaT MWLM MPOUCXOANT
C NMOMOLLbIO NIOXKHOHOXEK. BOKpyr nuuy o6pasyeTcs MeM6paHHbIA My3blpek -
nepBMYHas NuLLEeBapuUTeNbHas Bakyoflb. STOT MPOLECC Ha3biBatOT (HaroLuuTO30M.
3aTeM BaKyo/lb CMMBAeTCs C /IM30COMaMW, COAEPXKaLMMU MNULLEBAPUTESNbHbIE
(hepMeHTbl. MW@ nepeBapuBaeTCs, M MUTaTe/NlbHble BeLECTBA MepPeHoCcAaTcs B
uuTonnasmy. B Tene ame6bl OAHOBPEMEHHO MOXET MPUCYTCTBOBATb HECKO/bKO
NULLEBapUTENbHBIX Bakyoneid. Y WHAY30puu 3axBaT MWLM OCYLLECTBASETCH C
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MOMOLLbIO KNETOYHOIrO pTa W KNETOYHOM [/IOrKW. Kyja MULLEBbIE YacTULbl Hanpas-
NAKTCA C MOMOLLBIO OMeHNA pecHUYeK. [N0TKa OTKPbIBAETCA HEMOCPEeLCTBEHHO B
umTonnasmy. HenepeBapeHHble OCTaTKM BblOPACHIBAKOTCA Yepe3 MOPOLUKLLY.

Y KULIEYHOMONOCTHBLIX MULLEBapeHne MPOUCXOAMT B racTpa/lbHOM MNoniocTu,
OHO CTaHOBWTCA MOMIOCTHLIM, HO COXPAHSETCH WU BHYTPUKIETOYHOE MULLEBApEHME,
TaK Kak K/ETKW 3HTOLEPMbl UMEKT XIYTUKU M CNOCO6HbI K (haroumtosy. Hene-
peBapeHHble OCTaTKU MULLKM YAANATCA M3 OpraHu3Ma 4Yepe3 pOTOBOE OTBEPCTYE.

Y NNOCKUX 4YepBeil NuLieBapuTe/ibHas CUCTEMA HAYMHAETCA PTOM, KOTO-
pbli BefeT B rN0OTKY. M3 rNoTkM nuwia nepexoauT B NULLEBOA, a 3aTeM B
KWLLIEYHMK, BETBW KOTOPOro 3akaHumBalTCA cfneno. KuleyHnk rycro passeT-
BfieH, YTO 06sieryaeT npouecc pacnpefeneHus NpoAyKTOB MULLEBapeHUs B Na-
peHxume. Yepe3 poTOBOE OTBEPCTME MPOUCXOAWUT W yAaneHWe HenepeBapeH-
HbIX OCTaTKOB. [luwieBapuTenbHas cUCTeMa CBOWCTBEHHA He BCEM MIOCKUM
yepBAM. Y JIEHTOYHbIX 4YepBeir, B CBA3WU C MapasvTUYECKUM 06pasoM >KU3HMW,
OHa pefyuupyeTcs, NUTaHWE OCYLLECTBASETCA Yepe3 BCHO MOBEPXHOCTb Tena.

MuweBapuTenbHas CUCTEMA KPYI/bIX YepBeil HauyMHaeTCAa Ha nepefHem
KOHLe Tena pOTOBbIM OTBEPCTMEM, KOTOPOe OKpPYXeHO ry6amu. CocTouT u3
Tpex OTAeNnoB: MepeAHero, cpegHero u 3agHero. [llepegHuid otgen 06bIy-
HO pasfenserca Ha POTOBYH MOMOCTb, [NOTKY W nuwesBog. lMuweBapeHue
NMPOUCXOANT B CPefHel 4acTu KULWKW. [losBnseTcAs aHalbHOe OTBepcTue U
nuwa HauymHaeT [ABUraTbCA B OLHOM HarpaB/ieHUN.

B nuwesapuTeNbHOW CUCTEME KONbYATbIX YEpBeil BbILENSAETCHA POTOBOE
OTBEPCTME, MYCKYNUCTad rN0TKa, NULWEBOS, 300 M MbILLEYHbIA Xenynok, Ku-
WeYyHnK. [Ans yBenM4yeHWs BcacbiBalOLLeiA MOBEPXHOCTU B BEPXHEN 4acTu
KULeYyHnKa obpas3oBanacb CKlajka.

MuweBapuTenibHas CUCTEMa MOJUIKOCKOB COCTOUT W3 TEX e OTAEN0B, YTO U Y
KofbyarbIX 4epsell. B rnorke HaxoguTcsi NMOABVDKHBIA SA3bIYOK, KOTOPbIA OZET po-
FOBON KYTMKY/OW C 3y6unkamu - pagynioil. BO3HUKAN MuLeBapUTENbHbIE YKenesbl,
obecneunBlume 6onee 6bICTPOE W MOMHOE MepeBapvBaHMe NULWW. B rNOTKY OTKpbI-
BalOTCA MPOTOKM CAHOHHbIX XeNe3, B XeNy[OK OTKPbIBAKOTCA MPOTOKM MEYeHN.

B nuweBapuTeNnbHOW CUCTEME UYSIEHUCTOHOTMX MOSBAAKTCA  CMOXHO
YCTPOEHHbIE pa3/InyHble TUMbl POTOBbLIX annaparoB, YCNOXHAKTCA MNULLeBa-
puTeNbHble Xenesbl. Hanpumep, y naykoB CeKpeT ALOBUTLIX Xene3 copep-
XUT U NuuieBapuTenbHble hepmeHTbl. MulleBapuTebHas cucTeMa nayka Ha-
UMHAETCA T/I0TKOW, CHAGXEHHOM CUNbHLIMW MbIWLAMU, KyAa OTKPbIBAKTCS
MPOTOKW C/IIOHHBIX >Kefie3, CeKpeT KOTOpbIX 3P(MeKTUBHO pacliennser 6en-
Kn. OH BBOAWUTCA B TeN0 [O6bIYM W NPUBOLUT €€ COLepPXMMOe B COCTOSHME
XUAKOM Kawuubl, KOTOpas 3aTem BcCacbiBaeTCcAa MNaykoM. 34ecb UMeeT MecCTO,
TaK Ha3blBaeMOe BHEKMLIEYHOe nuileBapeHne. C MOMOLLbI COCaTeNbHOro
XenyakKa 4aCTMUYHO MNepeBapeHHas nuila rnonajaet B CPELHIOK KULIKY, KOTO-

223



pas MMeeT ANIMHHbIE Cnenble 60KOBble BbINAYMBaHWA, YBeAUYMBaKOLW e NO-
Waab BCacblBaHUSA W CNyXalimMe MeCcTOM BPEMEHHOro XpaHeHUs MULLLEeBOA
maccbl. Crofla e OTKpbIBalOTCS MPOTOKWM MNeyeHU. Ha rpaHuue cpegHero u
3a[lHero OTAeNOB B KWLIEYHWK BMafalT MasibMUrneBbl COCY[bl.

YHUKa/IbHOW OCOOEHHOCTBLIO OpraHu3auuy XOpAOBbIX ABNSAETCA (DUIOTeHeTU-
yeckas, aMOpUOHaNbHas, a Takke (YHKLUMOHa/IbHAsA CBA3b MULLEBAPUTE/ILHON W
AbIXaTeNlbHON CUCTEMbI. Y GecyepenHbiX OHa B BUAe NpsiMoi TPyoku, cnabo pas-
BUTbI MULLEBapPUTENIbHbIE XXene3bl. YKenyLKa HeT, UMeeTCs MeYeHOUHbIN BbIPOCT.

HaunmHas c pbl6 nuweBapuTenbHas W AblXaTenbHasg (YHKUMW  OCY-
WEeCTBNAIOTCA CMeLuanm3npoBaHHbLIMU cUCTEMaMK, O06beAMHEHHbIMW aHa-
TOMUYECKM 0OWel NonocTel0 pTa M N0TKW. Y MNO3BOHOYHbIX XOPOLLO
pa3BMBalOTCA Xenesbl, fexalme 3a npefenaMmy nuuieBapuTesIbHOro TpakTa -
nopKenyfovHas xefesa U nedveHb. MuweBapuUTenbHbIR KaHan AugdepeHum-
pyeTCs Ha POTOBYK MOMOCTb, FNOTKY, MULLEBOS, XXENYAOK W KULIEYHUK.

B poToBOIA MOMNOCTM 6OMbLUMHCTBA Pbl6 Ha YENHCTAX pPacnofiaralTcA KOHU-
yeckme 3y6bl, MPUHMMAIOLLME yyacTMe B 3axBaTbiBaHUW W YAEPXKaHUN MNULLN.
3 poToBOI MONMOCTM Muwa nonagaeT B rNOTKY. 3a rNOTKOW HauMHaeTCs MYCKY-
NMCTbIA MULLEBOA, KOTOPbIA NEepexoauT B XenyAoK. KuleYHUK OTHOCUTEIbHO
[0JIMHHbIW, o6pa3yeT neTavM. B nepefHWin OTAeN TOHKOIO KWLIeYHWKa Brajaet
YENYHbIA NPOTOK neyeHW. KuleyHMK 3aKaHUMBaeTCA aHaslbHbIM OTBEPCTUEM.

MuweBapuTenbHas CUCTEMA 3eMHOBOLHbIX XapaKTepusyeTcs npuobpe-
TEHWEM HEeKOTOPbIX OCOGEHHOCTEN, CBfA3aHHbIX C Ha3eMHbIM 06pa3oM >XU3-
HW. B oTiMume OT pblb, Y 3eMHOBOLHbIX pPa3BUBAKOTCA C/IIOHHbIE Xefesbl,
MPOTOKM KOTOPbIX OTKPbIBAKOTCA B POTOrNOTOYHYHO MonocTb. Kpome TOro,
nosBNAETCA A3blK, 06/1afaloWniAi CO6CTBEHHOM MYCKYNaTypoil U MPUHMUMAKOLLNIA
yyacTue B 3axBaTblBaHMM W ygepXaHuy nuwn. KUleyHWK OTHOCUTENbHO
ANVHHEe, YeM Yy pbl6. Mpsamas KuUlKa KULLIEeYHWKA OTKPbIBAETCA B K/Oaky.
KpynHasa neyeHb CEKPeTUPYET Xenub, KOTopas HakKanamBaeTCs B >KEeNUYHOM
ny3blpe ¥ 4epe3 NPOTOKM MonafaeT B MNepefHIO YacTb TOHKOW KULLKW,
Tyfa e Bnafat0T MPOTOKU MOMKENyLOYHOWN >Kesnesbl.

MuweBapuTenbHas cUCTeMa PenTUAUA MO CPaBHEHUIO C aMpubusMu yc-
NOXHSETCS. ITO BblpakaeTcs B 6OMbLUEl pacyeHEeHHOCTU MNULLLEBapUTENbHOMO
TpakTa U B NOSIBNEHWN HEKOTOPbIX HOBbIX CTPYKTyp. Ha uyentoctax pacnonara-
IOTCA Me/IKMe KOHWYecKue 3y6bl, npupacrarolme K KOcTaM. B poToByK NosocTb
OTKPbLIBAKOTCSA MPOTOKM C/KOHHbLIX >Kefie3, CeKpeT KOTOPbIX CMayuBaeT Muuly W
obneryaeT ee 3arnatbiBaHue. Y 3Mell UM HEKOTOPbIX ALWEPUL, 4acTb C/IHOHHbIX
Xene3 BblpabaTblBaeT TOKCUHbI, CMOCOOHbIE 06e34BMKMBaTh U youBaTb [00bIYY.
[NVHHBIA NUWEeBOL BefeT B MYCKYNUCTbIN xenygoK. OT enyfka OTXOAWUT [Be-
HaguaTUnepcTHas KULIKa, B KOTOPYKO OTKPbIBAtOTCA NPOTOKU MEYeHU, XKeTYHOro
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ny3blps U NOMKEeNYLOYHON >Xenesbl. Ha rpaHuue TOHKOMO M TOMCTOrO KMLLeY-
HMKa pacrofiaraeTca 3ayaToyHas cnenas Kuwika. Mpsamas Kulika OTKPbIBAeTCs B
KNoaky, B KOTOPYIO TakXe BMafjatoT MOYErOYHUKU W MPOTOKM MOJIOBbIX >Kenes.

B nuweBapuTenbHOM cuctemMe MTUL, NOABAAIOTCA W3MEHEHMWS, CBA3aHHbIE
C NPUCNOCO6NEHNAMU K MNONETY. Y HUX OTCYTCTBYHOT 3YyObl, KULUEYHWUK YKO-
POYEH, Y HEKOTOPbIX MTUL, OTCYTCTBYET XXEN4YHblli My3bipb. B pasmenbueHum
nUWKM yyacTeyeT 306 U >xenyaok. CWUNbHO pasBuTbl MbIWLbl xenyaka. Me-
XaHMYyecKas n xumuyeckasd 00paboTKa MULLM TakXKe MNPOUCXOAUT B XKeNyAaKe.
[na nTuy XapakTepHO nuTaHWe caMoil pa3HOO6pas3HOW nuLleid, GbICTpoe nu-
WeBapeHue. M3 xenyfka nuwesas Macca MocTynaeT B ABeHaALaTUNEPCTHYHO
KALWKY, rOe Ha Hee BO3JeACTBYHOT (EepPMeHTbl MOLKENYAOUYHOW Kenesbl W
Xenub neyeHn. M3 aBeHaALATMNEPCTHOW KWLWIKW nuwia nonajaeT B TOHKWI
KULWIEYHWK, T[e 3aBepluaeTcs nepeBapuBaHue 6eNKoB, >XWPOB W YrNeBOJOB.
Tonctoli OTAEN KULIEYHUKA KOPOTKWUMA W 3aKaHuuMBaeTcs Koako. [psamoit
KULWKN HeT, (heKaMm He HaKanjMBalTCs, YTO YMeHbluaeT maccy Tena.

Ons mnekonuTalWmMX XapakKTepHO MNUTaHWe camoi pa3HOOBpa3HoW nu-
Weil. MnekonuTalowmne oTaMYaoTCA 60/M€e  YOANMHEHHbIM, YeM Yy Apyrux
MO3BOHOYHbIX, MULLEBAPUTENbHbIM TpakTOM. [luweBapuTenbHas cuUcTeMa
HauMHaeTCAd POTOBbIM OTBEPCTMEM, OKPYXXEHHbIM MATKUMU Tyb6amu. [y6bl
NrpalT BaXHYK poO/ib MPUM COCaHWWM MOOKa. B poTOBOW MOMOCTU HaxoAuTCA
A3blK, C BKYCOBbIMM peLlenTopaMu, B POTOBYIO MOMIOCTb OTKPbLIBAKOTCA MPOTOKU
C/MIOHHBIX >Kene3. 3ybbl cuaAaT B 0COObIX f4veilkax - anbBeosnax, 06pa3oBa-
Hbl KOCTHOW TKaHbl) — leHTUHOM, OTHOCUTE/IbHO MSArKUM MaTepuanom, WUXx
Hapy>XHas 4acTb MOKpPbITA MPOYHOW 3Manbi, 3ybbl AuddepeHLUpPOBaHbl Ha
pesubl, K/blKM W KOPEHHble, B CBA3N C pPa3HbIM XapakTepoMm MuLLKM Npouc-
XOAUT M3MeHeHWe 4ymcna 3y60B, MX BHELLHEro CTpoeHus. [uuieBapuTesibHas
cucTemMa MIEKOMUTAKOLWMNX COCTOUT M3 POTOBOIO OTBEPCTUSA, FNIOTKM, MULLEBO-
[a, Xenyfka, TOHKOro KULIEeYHUKa, TO/ICTOr0 KuLIeYHMKa. YXKenyfoK y pasHbIX
BULOB MJ/IEKONUTaKOWMX WMMEeT pas3/IMyHOe CTPOeHWe, UTO 0ObBACHSAETCA
pa3fIMyHbIM XapakTepoM nuwmn. O6Was ANMHA KuleyHuKa (OTHOCUTENIbHO
ANVHBl  Tena) 3aBUCUT OT Xapaktepa NuWW. Y TpPaBOAAHbIX XMBOTHbIX
KULWEYHUK ropasfo AJ/IMHHee, 4YeM Y MIOTOALHbIX. Ha rpaHuue TOHKOW W
TONCTOM KULIKM OTXOAMT ANUHHAA cnenas kuwka. OHa 6orata MMKpOMIopoin 1
pasBuTa CU/IbHEE Y XXMBOTHbIX, NULLA KOTOPbIX GOrata KneTtyaTkom.

OCHOBHbIMW nAnoaganTaunaMmn aBnatoTca: guddepeHymnayma 3y6os, yc-
NOXHEHUEe XenyAka. Y >BauyHbIX MapHOKOMbITHbIX, MUTAKOLWMUXCA TPyObIMM
pacTUTENbHBIMW KOPMaMu, COCTOALWMMU W3 KNETYATKMW, >KENYyAOK COXHbI
COCTOUT M3 HECKONbKUX 0TAenoB (pybel, ceTKa, KHWXKa, cbluyr). CHavana
cnabo nepexeBaHHbI KOPM pacTUTe/IbHOM MWLM HakanauMBaeTcs B pybue,
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rhie HauyMHaeTCA ee pacuiensieHMe noj BAWSAHUEM COHbl U AeATeNIbHOCTM
G6akTepuii M WMHQY30pwUiA, 3aTeM nonagaet B CETKY, OTKyAa OHa OTpbIrvMBa-
eTca B POT M TuUlaTe/IbHO MepeXKeBblBaeTCsA C MOMOLLbIO KOPeHHbIX 3y60B,
npornatbiBaeTca M nonafaeT B KHWXKY, U 3aTeM B Cbluyr. W3 Xenygka nuiiesas
mMacca HebOoNbWUMKU MOPLMAMM MonagaeT B KUWEYHWK. B HayanbHbIA 0TAen
TOHKOIO0 KULIEYHWKa (4BEHaALATUNEPCTHYIO KULIKY) BbILENATCA XeNdb U3
neyeHu, epmMeHTbl W3 MOMKeNyLOYHOW Xenesbl.

JBOMOLMA MULLEBAPUTENILHON CUCTEMbI MO3BOHOYHbLIX LA MO MYTU YCNOX-
HEHWs: pa3fefieHns Ha OTAeNbl, PasBUTUM MULLEBAPUTENIbHBIX Xenes, YANUHEHNS
TpakTa, YBE/MYEHNS BCacblBatoLleli NMOBEPXHOCTU, AnddepeHLmaunn 3y0oB.

KnioueBble cnosa: MULLEBAPUTENbHAA BaKyOsb, MNULLEBOA, XeNyaok, TOHKWIA
KMULWEYHNK, TOJNICTbIA KULLIEYHUK.

Bonpocbl 1 3agaHud.

1 O6bACHUTE CTPOEHWE MULLEBAPUTENBHOM CUCTEMbl GECMO3BOHOUHBIX XKMBOTHbIX.
2. B uem nposiBNsSeTCS CXOACTBO W pasfvyMe B CTPOEHUU MULLEBAPUTENbHON
CUCTEMBbI pPbl6 U 3eMHOBOAHbIX?
3. B 4YeM nposBAsieTCs CXOACTBO W pasfnynMe B CTPOEHUM MULLEBAPUTENbHON
CUCTEMbI MPECMBIKAOLMUXCS U NTWL?
4. B uyeM MpoOSIBASETC CXOACTBO W pasnuMume B CTPOEHWMU MNULLEBAPUTESIbHOM
O CUCTEMbI MPECMbIKAIOWMXCH U MAEKONUTALLNX?

3afiaHna Ana camoCTOATeNbHON paboThl. 3anonHUTE TabnuLy.

MnuweBapnTenbHasa cucTtema yenoBeka
OTpensbl BblAeNUTEIbHOM CUCTEMBI CTpOBHI/Ie oTaena cbyHKLLl/IVI oTaena

BbICKaOKNTE CBOE MHeEHMe.
Kakve (hakTopbl, MO BaleMy MHEHO, SBNAKOTCS [NaBHbIMA - ABVOKYLLMA
CWlamMM B 3BO/HOLMM MLLIEBAPUTE/BHOM CUCTEMbI YKMBOTHbIX?

§ 44. 2BONOUNSA BbIAENUTEABHOW W MONOBOMN
CUCTEM >XMWBOTHbI X

M3 Kakmx opraHoB COCTOUT W KakKoe 3HayeHWe MMeeT BblheNInTe/bHasA
cnucremMa B >XU3HEAEATE/NIbHOCTMU SKUBOTHbIX?

CnoXHble opraHuMyeckune BellecTBa, NOCTynatoliMe B OpraHU3M, MoABepra-
eTcsl pacnafly ¥ OKUCNeHWto. B pesynbTaTe >XW3HeAesTeNbHOCTW B OpraHu3max
06pasyloTCs HeHYXXHble Ans OpraHW3ma BellecTBa. BblBefeHWe TakMX BELLECTB
MPOMCXOANT C MOMOLLBI0 MHOFMX CUCTEM OPraHoOB - AblXaTebHOW, NULLEBapu-
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TeNbHOW, Yepe3 MOKPOBbI, HO, KpPOMe TOro, (hopMupyeTca creunansHas Bblie-
NUTeNbHAA CUCTEMA, KOTOpas OTBeYaeT 3a BblBefeHVe MPOAYyKTOB MeTabonu3Ma.

Y OAHOKMETOUHbIX XXMBOTHbIX MPOLECChI BbILENEHNA TOKCUYECKMX MPOLYKTOB
OCYLLECTB/IAOTCA C MOMOLLbIO COKPATUTE/IbHON BaKyosu.

Hanpumep, u36bITOK BOAbl Yy WH(Y30puiA ygansetca € MOMOLLBIO  [BYX
COKpaTUTE/IbHbIX BaKyonen. ITU opraHen/ibl UMEKT 3HaYMTeIbHO 60/ee CNOoXKHOe
YCTPOMCTBO: B COCTaB KaXKAOW W3 HUX BXOAUT COOCTBEHHO BaKyoO/b, PajuKaibHO
pacronoXeHHble BOKPYr BakKyo/M MNPUHOCSLLME KaHalblbl M OAMH BbIHOCALLWIA
KaHanew. Bakyonu cokpaliaroTcs nonepemMeHHo.

Y KMLWEYHONONOCTHbIX BbIAENUTENbHAA CUCTeMa OTCYTCTBYeT. [1pofyKTbl
o6bMeHa BellecTB YAaNATCA COKPaTUTENIbHbIMU BaKyonsMU K/ETOK 3HTOLEPMb.

Briepsble BblgenunTeNbHasA CUCTEMA Kak CamOCTOsTe/IbHas CUCTeMa MosBUIAch Y
NNOCKMUX 4epBell. OHa BbINOMHSET (DYHKLUMW BbIBEAEHWUS NPOAYKTOB MeTabosim3ma
1 ocmoperynaumn. OHa npeAcTasneHa NpoToHeppuansmu (rped. protos - nep.as,
nepBuYHas, nephros —mnouka), pacrnofioXXeHHbIMM B napeHxume. OTAeNbHbIA Npo-
TOHe(pUANIA COCTOUT M3 BETBALLMXCA KaHasbLEB, KOTOpble CMeno 3aKkaH4MBaroTCs
0c060/ 3Be3A4ATON KMETKOM C My4ykKOM pecHuuek. Yepe3 mMembpaHy 3TuX Kile-
TOK MPOUCXOAUT (PUAbTPALMS >KUAKOCTM, MOCTYNatoLeid U3 napeHXumbl. TOHKMe
KaHaNbLbl CMMBAOTCA B OAMH WM [ABa KPYMHbIX BbIBOAALMX KaHaia, KOTopble
OTKPbIBAKOTCA Ha MOBEPXHOCTU Tena YepBs BbILENUTENbHLIMU MOPaMK.

BblgenmTensHas cucteMa Kpyr/bIX YepBell MNpeAcTaBneHa LUERHOW >Kenesoi,
OT KOTOPbIX OTXOAAT MPOAOSbHbIE BbILENNTENbHbIE KaHasbl, PacroioXeHHbIe MO
bokam. B nepegHein yacTu Tena KaHasibl 0OBLEAMHSIOTCA WM OTKPbIBAKOTCA OOLLUMM
BblA€NNTENbHbIM OTBEPCTMEM Ha OPIOLLIHOA CTOPOHE M03agu pra.

BblgenmTensHas cucTeMa KonbyaTbiX YepBeil npefctaB/ieHa MeTaHepuanamu,
KOTOpble MOMapHO pacrofiaratldTCs B KaKAOM CErMeHTe, KpOMe MepefHuX Tpex.
BHYTpeHHss 4acTb MeTaHelpuausa HanoMuMHaeT CO60 BOPOHKY, W3HYTPU OHa
BbICT/IaHA MepLaTe/ibHbIM 3NUTE/IMEM W OTKPbIBAETCS B MONIOCTb cermeHta. OT
BOPOHKM OTXOAMT [OJ/INHHBLIA W3BUTOW KaHanel. OH MpPOHM3bIBAET MEepPeropojky,
KoTOpasi pasfensier cocefHue CerMeHTbl, U 3aKaHUMBAETCHA BblAENNTENbHON MOPOi
Ha MOBEPXHOCTN ClIeAyHOLLEro CermMeHTa.

OpraHbl BbIfjeNleHUA MOJIIIOCKOB - JIEHTOBUAHbIE MOYKW, HarNoOMUHAKoLMe
MeTaHe(hpuanM KoMbYaTbiX YepBeil, HO YCTPOeHHble 6onee CNOXHO. BHyTpeHHMe
KOHUbI (BOPOHKM) MOYEK OTKPbIBAKOTCA B MOMOCTb OKOJ/IOCEPAEYHON CYMKW, a
Bble/INTeNbHble OTBEPCTUS - B MaHTWUIHYIKO MOMOCTb.

BblgenntenbHas CcuUCTeMa YNEHUCTOHOrMX CBOeo6bpa3Ha A1  Kaxaoro
Knacca. Y pakoob6pasHbiX OpraHbl BblAefeHUs npeAcTaB/ieHa Mapoil 3eneHblx
Xene3 (Moyek), BUMAOW3IMEHEHHbIX MeTaHepuanes. KaxAablil opraH cocTouT
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M3 MelloYKa M OTXOAALLEro OT Hero WU3BUTOr0 KaHanbla, KOTOPbIi OTKpbIBa-
eTCA HapyXy y OCHOBaHWS BTOPOW Napbl YCWUKOB BblAeNNTENIbHbIMU MOPaMu.

OpraHamu BblfeneHNs naykoobpasHbiX ABMAKTCA ManbMUrueBbl COCY[bl,
KOTOpble MpPeLCcTaBNAlOT CO60M BblAeNNTeNbHble TPYOKM, OLHUM KOHLIOM
OTKpblBalOLWMecs B MNONOCTb KWLWIKW, & APYTMM 3aMKHYTbIMW B MO/OCTb
Tena. KOHeYHble MNPOAYKTbl >XWU3HEeAesATe/IbHOCTU BCACbIBAKOTCA W3 KPOBU WU
no Tpybouke BMafalwT B KULIEYHUK.

Kpome ManbnurmeBbiX COCYAOB HEKOTOpble MaykKoobpasHble o6nagatoT
elle M KOKCasibHbIMU >Kene3amn - napHbIMU MeLKOBUAHbIMW 06pa3oBaHUs-
MU, nexawumu B ronosorpyan. OT HUX OTXOAAT W3BWUTble KaHalbl, 3aKaH-
ymBaloLMeCHs MOYEBbIMU MY3bIPAMU U BbIBOAHLIMW MNPOTOKaMu, KOTOpble
OTKPbIBAKOTCA Y OCHOBaHWUA KOHEYHOCTER. Y HaceKOMbIX WUMETCH Masibnu-
rMeBble COCYAbl, OTKPbIBAOLLMECH B MULLEBAPUTE/NIbHbIA TPaKT.

HecmoTps, Ha TO, YTO Y MHOrMx 6€cn03BOHOYHbLIX Pas3BUTbl OpraHbl Bbl-
[enNTeNbHOM CUCTEMbI, 3TU CUCTEMbl (DYHKLMOHANbHO He O4YeHb COBEPLUEH-
Hble, TaK Kak MeXJy KPOBEHOCHOW W BblAeNINTENbHON CUCTEMAMU OTCYTCTBY-
eT npamas cBasb. [MpofyKTbl pacnafa cHayana nocTynawT B MNOMOCTb Tena,
3aTeM 160 B KPOBb WM BO BHeLHIOK cpedy. Moatomy B nonoctu Tena
BCerga COLEPXWUTCH OnpefeneHHOe KONMYeCTBO OCTATKOB OOMeHa.

BbigenntenoHaa cuctema 6ecyepenHbiX MpefcTaBfieHa MHOTOYUCNEHHbI-
MU MeTaHePUAUAMM, PACMONIONKEHHbIMU HafL TNOTKOW. [MpoaykTbl MeTabo-
nusma (UNbLTPYKTCA B MOMOCTb Tena, a oTTyfda nonajalT B TPpyOouky Hed-
pUANA M BbIBOAATCA B OKOJIOXabepHYH MOM0CTb.

Y NO03BOHOYHbLIX XXWBOTHbIX (YHKUMIO BbIAENEHUS BbIMOAHAT MNOYKY,
KOXa, Nlerkue. FBnssicb OCHOBHbIM OpPraHoOM BblJEeNeHus, NMOYKN B (PUioreHese
NpoxoasaT Tpu 3Tana. [lepBblil 3Tan - npefgnoyvka. CyLlecTBYeT TO/MbKO Y
NMYNHOK pbi6 1 aMmbuii. BTopoil atan - nepBMYHAA MOYKa - TYNOBULLHaSA,
y B3pOCAbIX pblo M ampumbuin. TpeTnid 3Tan - BTOPUYHAs MO4YKa - Tas30Bas,
y penTunvia, NTuy, u maekonutarwmx (puc.75).

OpraHbl BblfefleHUA MO3BOHOYHbLIX - MapHble MOYKKW, CTPYKTYypHasd eau-
HULA KOTOPbIX MNpefcTaBneHa HepoHOM. OHM MMEKT Me30fLepMasibHoe Mnpo-
NCXOXAEHME W 3aKNafblBalOTCA Ha CaMbIX PaHHUX CTaguax ambpuoreHesa.

Mpegnoyka NOMHOCTbIO pas3BMBaeTCs U PYHKLUUOHMPYET Kak CcaMOCTOSi-
TeNlbHbIA OpraH y JIMYNUHOK pbli6 M 3eMHOBOAHLIX. OHa HaxoAWTCA Ha ne-
peAHeM KOHUe Tena, COCTOMT M3 He(pOHOB, He CBfA3aHa C KPOBEHOCHOIA
cucteMmoin. MpoAyKTbl BblAeNEHUA NOCTYNaldT B BOPOHKM HE(POHOB, KOTOpPble
OTKPbITbI B MOMOCTb TeNa, & BbIBOAHblE KaHaslbLbl OTKPbIBAKOTCA HapyXy.

Y B3poC/bIX pbl6 M ampubuii nNpeanoyka pesyumnpyeTcs v 3aknafblBaeTcs
nepBuYHas MAM TYNOBMLLHAA MOYKa, KOTopas Yy pbi6 v aM@uonin dyHkumo-
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HUPYeT BCK XMU3Hb. B nepBUYHOI NOYKe MOABAAKTCA Kancy/bl boymeHa -
LLlymnsaHCKOro, B KOTOPbIX pacnofiaraloTcs cocyfauctble  (Manbnurnesbl)
KNy604kn. Takmum 06pa3oM, BO3HUKAET NpsMas CBA3b MeXAY KPOBEHOCHOIA
M BbILENUTENbHON CUCTEMOM M 06pasyloliascs Moya Mo BblAENUTENIbHbIM
KaHanbliam nocTynaeT B MOYETOYHUK.

Y BbICWUMX MO3BOHOYHbLIX (PENTUAUKM, NTWLbI, MEKOMUTAKOLWMe) B 3MOpU-
OHa/IlbHOM Mepuofie 3aK/nafblBaeTCs MOCNefOBaTeNIbHO MPeAnoyKa. TyNOBULLHAA
MoYKa, KOTOpble peayuupyroTcs, 3aTem pasBMBaercs rasoBas Mouyka. HegpoHsbl
MOSTHOCTBIO TEPSIOT CBA3b  KaHasel, HepoHa YA/WMHAETCH, TeCHee KOHTaKTupyeT
C KPOBEHOCHOVM CUCTEMOM, a y MJIeKONUTaloLWmMX nosansetcs ewe netns eHne.

Takoe cTpoeHMe He(poHa obecrneymBaeT He TOMLKO MOMHOLEHHYIO (hWNb-
Tpauutko nnasMbl KPOBW B Karncyne, HO W, 4YTO 6onee BaXKHO, 3PGeKTUBHOE
obpaTHOe BCacblBaHWE B KPOBb BOfbl, [/IHOKO3bl, TOPMOHOB, COME U ApYrux
HeobX04MMbIX OpraHn3My BeLLecTB.

A-TPITTTTTT A,

Puc.75. dunoreHes Bbl,ﬂ,enMTeﬂbHOM CACTEMBI.

. MpoToHedpuanin: 1- 3Be3guatas KNeTka; 2 - peCHUYKN; 3 - BbIBOAALLMA KaHan

. MeTaHedpugnii: 1- BOpOHKa C peCHUYKAMU; 2 - KaHan; 3 - MOYEeBOW My3bipb

. 3eneHble Xxenesbl: 1- 3eneHas Xenesa; 2 - M3BMTON KaHan; 3 - MOYeBON My3bipb
. Manbnuruesble cocyapbl: 1- CpefHAS KULIKA; 2 - Manbnuruesble cocypbl; 3 - 3aAHAA
KULKa; 4 - npamMas KuLKa.

. TynoBuuLHbIe MOYKK: 1- MOMOCTb Tena; 2 - pa3pes NoYKW; 3 - KPOBb; 4 - BOPOHKA
C pecHuykamu; 5- kancyna HepoHa; 6 - BbIBOAALLMIA KaHa/.

. Ta3zoBble NOYKKN: 1- NOMOCTb Tena; 2 - paspes Noyku; 3 - KpoBb; 4 - Kancyna
HedpoHa; 5- neTns Fexne; 6 - M3BUTON KaHas.

m B —"Jwon)»
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Y 3ambpuoHa u4enioBeka C TpeTbeil Hedenu pasBuTus (OpMUPYHOTCH Mpes-
MOYKWM, K KOHLY TpeTbeiln Hefenn TY/NOBMWLLHbIE MOYKW, CO BTOPOro Mmecsaua
3MOPUOHANBHOIO PasBUTUA (HOPMUPYIOTCA Ta30Bble MOYKW. Kpome 3KCKpeTop-
HOW  (BbI4ENUTENbHOM)  (YHKUMM  MOYKM  obecneuynMBaldT  rOMeocTas,
MOCTOAHCTBO BOZHO-CO/IEBOr0 6GanaHca opraHusma, apTepuanbHOro Aasne-
HWA, y4yacTBYIOT B 0OMeHe >XMpoB, 6enKkoB, YrneBojoB, BUTAMMUHOB.

Takum 06pa3om, 3BOMIOLMS MOYEK LWia no nyTu CONVKEHUA C KPOBEHOCHO
CUCTEMOIN W pa3BUTMS BONbLLOW MOBEPXHOCTU BblAeneHus. [Mpy 3TOM MosoBas
W BblAeNNTENbHAasA CUCTEMbl B CBOEM pPa3BUTUM OKa3blBAKOTCA aHaTOMUYeCKU
CBA3aHHbIMW. BblgenutesibHas cuctemMa B 3ambpuoreHese ob6pasyeTcsa MepBoOMw,
npoxoas paf CcTagnii ee (UIOrEHETUYECKOW WCTOPUKU, C HayasioM (YHKLMOHK-
pOBaHUA BbIE/INTENIbHOW CUCTEMbI, MOABAAETCA PEnpOAYyKTUBHasA CUCTEMA.

Y HUM3LWMX 6eCro3BOHOYHbIX XUBOTHbIX (FYOKW, KULLIEYHOMO/OCTHbIE) eLle
HeT 060CO6/1IeHHbIX MOMI0BbIX OpraHoB. [10M10Bble KNeTKW (Cnepmaro3onibl u
ANLEKNeTKN) co3peBatoT B 3KToAepMe (Y TMAPOUAHBLIX MOMWUMNOB) WAW 3HTO-
fepme (Y CUMMOMAHBIX W KOpannosblX Noavnos). Ons Menys XapakTepHO
yepefoBaHMe MOKONEeHWA. Meay3bl pasMHOXalOTCS MOMIOBbIM MyTeM, M3 OMo-
[LOTBOPEHHbIX AWL, 06pasytoTCa NIMUYUHKU - MNNaHy/bl, MOKPbITble PECHUYKAMW.
OHM NpuUKpennaTca K cybecTpaty v JalT Havyano HOBOMY MOKOMEHWUHO MOMu-
noB. ofiMnbl PasMHOXatTCA MOYKOBAHMEM W [AlOT Havyano Mefysam.

Y NNOCKMX YepBell MYXXCKME W XKEHCKME MOMI0Bble KMEeTKM 06pasytoTcs B
OAHOM OpraHu3Me, TO eCTb Y 3TUX XXMBOTHbIX repMapOoLMTHbIA TUM MOOBOW
CUCTEMbI. Y napasuTnyeckmx (hOpM MOOBbIE XXene3bl CUIbHO pa3BUTbl. Kpyrible
UepBM pasfefibHoMosble XXMBOTHbIE. M0f10Bas cucTemMa Yy HUX MMeeT Tpyb6uaToe
CTPOEHME. Y CaMOK OHa MapHasi, a y CamLOB - HenapHas. XeHCKWUiA NooBol
annapar BKIOYaeT ABa AMYHUKa, ABa ANLeBOAa, ABe MaTKM.

N3 konbyaTbiX YepBeld MHOTOLLETUHKOBbIE ABMAKTCA pa3fenbHONONbIMU,
HO NONOBON AMMOP(U3M He BblpakeH. Pa3BuTue ¢ MeTamopgo3oMm, obpa-
3yeTca nnasawollas IM4MHKa Tpoxodopa. MasoweTUHKOBbIE ABNSAKOTCA Tep-
mMajpoanTaMmu, ONOLOTBOPEHME MEPeKPecTHOe.

MHorve MONINKOCKM pa3fesibHONoJble, HO BCTPEYAKTCA U repMa)posuThl.
Pa3BuTve npaAMoe WNM C NpeBpaLleHUEM.

UneHUCTOHOrMe pasfefibHOMoMble >XMBOTHbIE, C UYETKO BblIPaXEHHbIM
NMonoBbIM  AUMOP(M3IMOM, PasMHOXAKTCA TOMbKO MOMNOBbIM NyTem. Y
UNIEHUCTOHOTUX YeTKO BblpaXXeH Moa0BON AuMopgum3m. OnNnogoTBOpeEHME
BHYTpeHHee. Pa3BUTME HACEKOMbIX MPOTEKaeT C MeTamopdpo3oM, pas3BuUTue
pakoobpasHbIX Kak € meTamopo3oM, Tak M 6e3 MeTamopdo3a. PassuTue
naykoobpasHbIX 4alle npsamoe, y Kfewein pasButume ¢ metamopo3om - u3
Aiua BbIXOAWUT NIMUYMHKA C TPEMS napaMu Hor.
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B 3Bontoumy 6eCno3BOHOYHbLIX HAMeyaeTCd YC/NOXHEeHUe B CTPOEeHUU
MONOBbIX Xene3, MOMNOBbIX MPOTOKOB, a TakKXke TEHAEHUUA K pasfeNneHuto
MosoB WM Nepexody OT Hapy>XHOro OMA0LOTBOPEHUSA K BHYTPEHHEMY.

XOopAoBble >XWBOTHble, 3a WCK/IOYEHWEM O0O0NO0YHMKOB, ABMAKOTCA pas-
[LenbHOMNoMbIMK. Y GecuyepenHbiX MOM0Bas CUCTeMa NpefCTaBNeHa MOM0BbIMU
Xenesamu, MeTaMepHO pPacnosioXeHHbIMW B MOM0OCTU Tena. [10/10Bble KAETKK

nonagalT B OKO/I0XabepHyK MofocTb, OTKyAa C TOKOM BOfAbl BbIXOAAT
HapyXxy, rae v onjofoTBOPSAITCS.

Pbl6bl pa3fencHononbl, repMapoAnTHbIE BUAbl BCTpevalTcs KpaiviHe
pefKo (MOPCKO OKyHb). Y repmadpoaMToB roHadbl (PYHKUMOHUPYHOT TO
KaK CEMEHHUKW, TO KaK SIMYHWUKMK, MO3TOMY CamMOOMNI0LOTBOPEHUSA He npouc-
X0AnT. XpslieBble pblObl OTKNaAbIBAKOT AiiLa, Y HEKOTOPbIX BCTpeYaeTcs
XUMBOpOXaeHMe. KOCTHble pblbbl BbIMETHLIBAKOT 60/bLIOE KOMIMYECTBO MEJIKOM
MKpbl. BblpaXXeH M0N0BOM AUMOPGU3M.

[MonoBble opraHbl CamLOB 3eMHOBOAHBIX MpPeACTaBNeHbl MapHbIMU CEMEHHU-
Kamn. CeMABbIHOCALLME KaHa/lbLbl BMagalT B MOYeroyHuk. [llonosas cuctema
CaMOK npeAcTaBfeHa NapHbIMU AUYHMKAMW U AALEBOAaMU, OAHMM KOHLIOM Bra-
JatoWwmnm B Koaky, OTTyfa rMO/OBble KMETKX MOCTynatT Hapyxy. OniogoTso-
peHve y am(unbunin 06bIYHO MPOUCXOAMT B BOLE, Y HEKOTOPbIX XBOCTaTbIX U Yy
6e3Hormx am@uobuin onnogoTBOPEHMe BHYTpPeHHee. Pa3BuUTME 3eMHOBOAHBLIX MpPO-
MCXOAUT C MeTaMop(o30M, TO eCTb M3 fuL, KOTOpble 06bIYHO pa3BMBAOTCA B
BOAE, NOSBNSAKTCA JINUUHKN.

PasMHOXeHMe penTUANA MMeeT psafL OCOOEHHOCTENR, CBA3aHHbIX C Ha-
3eMHbIM cyliecTBoBaHMeM. ONOAOTBOPEHUE TONbKO BHYTpeHHee. [MonoBble
opraHbl CaML0B MNpPecMbIKAIOLWMXCA MpefCTaBfeHbl MapHbIMA CEMEHHUKaMU,
nexawmMMu B MONOCTM Tena no 6okKam MNO3BOHOYHMKA. [10M10Bble OpraHbl
CaMOK MpeAcTaBfieHbl MapHbIMU AWYHUKAMU, OTKPbIBAKOLLMMUCA BOPOHKaMM
B MONOCTb Tefla, a NPOTUBOMNOIOXKHbLIM KOHLOM —B KJ0aKy.

Aua UMET pAg 3aWUTHbIX MPUCNOCOBNeHUI ANA Pa3sBUTUA BHE BOLbI.
ANLO YewyiyaTblX MNPECMbIKAKOLWMXCA MOKPLITO BONOKHUCTOW 060/104-
KOW, npefoXpaHaloLLe OT MexaHWYecKUX MOBPeXAEHUN, BPeAHbIX MUKPO-
OpraHM3MoB U MNepecbiXaHud. Y 4depenax U KPOKOAMMOB hopMupyeTcs 6enko-
Basd 000/104Ka, ABNSIOLLAACA OCHOBHbIM 3amacoM BOfbl A4/ 3apoAbllla, BMeCTO
BO/IOKHUCTON 060M104KN MNOSABNAETCH W3BECTKOBas, He MpPOMycKawoLlas BOAy.
Pa3Butne - 6e3 MeTamopdo3a. Y HEKOTOpbIX BULOB pa3BUBAeTCA SNLEXMBO-
poXaeHue (rafloku, XUBOPOAALLIME ALepULbl).

Y camuyoB nNTuy, B OGPHOLWHOMW NOMOCTU PALOM C MNOYKaMM HaxogsaTcs
0060BUAHbIE CEMEHHUKW; CrepmaTo3ouibl MO CEMAMNPOBOLaM NonNajalT B
CEMEHHbIe MY3bIPpbKKU, C/yXaliue pe3epByapoM A/19 CEMEHM, 3aTeM B KNOakKy.
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Y CcamMOK pa3BMBaeTCsi TOMbKO OAUH NEBbl SWYHUK W TOMbKO /eBbIN
anyesos. ONNoOAOTBOPEHUE BHYTpeHHee, MPOMCXOAMT B aiuesoge. Mo mepe
NPOXOXAeHUs AlLEeKNeTKa ofeBaeTcs 060104Kamn: 6enKOBOM, NOLCKOPAYNO-
BOM, W3BECTKOBOM CKOpAynoBoi. HAiua ¢ 601bWMM 3anacom MUTaTeNbHbIX
BewecTB. Pa3BuBalTcA 6e3 meTamopto3a. BblipaxkeH NonoBol AUMOPHU3M.
MTUUbl HaCMXXUBAKT KNagKy fuu, 3ab0TATCS O MOTOMCTBE.

Y camL0B MIEKONUTAIOWMX UMEKOTCA NapHble CEMEHHWMKM, OT KOTOPbIX OTXO-
AAT CEMANPOBOAbI, BNajarolye B MOYENCNYCKaTe/bHbIA KaHan. Y camMOK MapHble
SANYHUKK, AlALeBOAbl. HWKHME OTAenbl ALEBOAOB, PacLUMPsisicb, 06pa3ytoT MaTKy,
B KOTOPO/ Y NaueHTapHbIX MPOMCXOAWT pa3BuTMe 3apopblwa. Aiueknagylime
OTKMaAbIBAIOT fAla. Y cymMuyaTbiX M MAaueHTapHbIX M/IEKONUTAIOWMX pasBUTHE
Aiua NpoMCXOAUT B 0OCOGOM oOpraHe - MaTkKe. Y CymuyaTblX MIEKOMUTALMX
nnaueHTa He o6pasyeTcsd. [MpPOLOMKMTENbHOCTL GEPEMEHHOCTM Y MeKonuTato-
WMX 3aBUCUT OT Pa3sMepOoB >XMBOTHOrO, a TaKXe 3KONOrMyeCcKMX OCOBEHHOCTEN
BMAa. BblpaxkeH nonosoit gumopguaM. MOTOMCTBO BblKapM/IMBAETCA MOJIOKOM.

Takum o06pa3om, B npouecce 3BOMOLMM MOMOBOA CUCTEMbI MPOM30LLUAN
M3MEHEHUS| B CTOPOHY YCTaHOB/IEHWS TECHOIN CBA3N C Pa3NMYHbIMU YacTAMMU
BblAENINTENIbHON CUCTEMbl M OKOHYATENbHOrO Mepexofa OT Hapy>XHOro onno-
JOTBOPEHUS| K BHYTPEHHEMY.

KntoueBble cnoBa: COKpaTuWTe/NbHas BaKyOflb, «LUeWHble Xenesbl», MpoTomed-
puanin, meTaHetpuanii, HedpoH, Kancyna boymeHa - LUymasHckoro, manbnu-
rmeBbl Knyb6o4ykW, NoOOBOM AMMOPKHK3M, repmapoguTM3Mm.

BCA Bonpocbl 1 3agaHus.

1. O6bACHUTE CTPOEHME BbIAENUTENBHON CUCTEMbI 6ECMO3BOHOYHbIX XXWBOTHbIX.

2. B uem nposBnseTcs CXOACTBO M pa3inyme B CTPOEHUWN BblAENNTENbHOM
CUCTEMbI Pbl6 U 3eMHOBOLHbIX?

3. B 4em MnposBAseTcqs CXOACTBO W pasinuMe B CTPOEHUU BblAENNTENbHOMN
CUCTEMbl MpPeCcMbIKaLWMXCa U NTUL?

4. B uyem nposBNseTcA CXOACTBO M pasnuyMe B CTPOEHUM BblAENNTENbHOM
CUCTEMbI MPECMbIKAKOLWNXCA U MIEKONUTaLmx?

5. O6bACHMTE CTPOEHME MOMOBOK CUCTEMbI 6ECMO3BOHOYHbLIX YXMBOTHbIX.

6. Onpegennte CXOfHble W OT/INYMTENbHbIE MNPU3HAKW B MOMOBOM CUCTEME
MO3BOHOYHbIX XXUBOTHbIX.

3afgaHns ANns caMocTosiTeNIbHOM pa6oTbl. 3anofHMTe Tabnuuy.

OcobeHHOCTH Ocob6eHHOCTW MoN0BON

OpraHusmbl BbIeNUTENbHOM CUCTEMBI cUCTeMb!

Pbl6bI
3eMHOBOJHbIE
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MpecmbiKatowmecs
MTuubl
MnekonuTar W ni

BbICKa>KMTE CBOE MHEHMe,

Kakue (baKTOpr, no BaweMy MHEHUIKO, ABMAKTCA [NaBHbIMU ABUXYLWNMU
chnammn B 3BOMOLUN BblAEﬂMTeﬂbHOVI N MONOBON CUCTEMBI OpFaHOB?

JlabopaTopHasa pa6oTa Neb.

Tema: OnpefeneHvie apomMopo30B U manoadantauuy y MO3BOHOYHBLIX XWUBOTHbIX.

Llenb paboTbl: BbIABUTbL apomMopgio3bl U uauoajantauuy XUBOTHOTO Mupa Ha
npuMepe MO3BOHOYHbLIX XUBOTHbIX.

Matepuan n obopygoBaHue: BnaxHble npenapatbl pbi6, 3eMHOBOAHbLIX, MYSXK
MpecMblKaloWMXCA, NTUL, MAEKONUTAKOLWMX.

Xop paboThbl.

1 WN3yunTe cTpoeHue pblb, 3eMHOBOAHbIX, MPECMbIKAOLWNUXCSA, NTUL, MAeKonuTa-
IOLWNX. YCTAHOBUTE, KaKMe W3MEHEHUS >KMBOTHBLIX fABMAKTCA apomMopdo3amu, Kakue
nanoagantaunaMmn?

2. 3anonHuTte Tabnuuy.

Knaccbl )XMBOTHbIX Apomopgosbl

Pbibbl

3eMHOBOAHbIE

MpecMmblKatoLmecs

MTunybl

MnekonuTarowne

3. BbisiBUTE y KaXAO0ro BufAa XWBOTHOFO MPpMMepbl mpnoagantauuii. 3anofHnuTe
Tabnuuy.
Bunabl X)XMBOTHbIX Nanoagantaumm

JneKTpuYeckmnii ckat

3eneHas xaba

CpepHea3martckasa yepenaxa

Benbiii anct

CvHWiA Kut

4. CpenaiiTe BbiBOA O POy apoMOpP(O30B M 3BONOLMOHHOW 3HAYMMOCTW WUAMO-
agantaynii y XUBOTHBIX.
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C/NTIOBAPb TEPMWVNHOB

Abuornyeckmnc akTopbl (0T rpey. a - oTpuuaHue, bioticds  XMBOUA, XWU3HEHHbIIA) - are-
MEHTbI HEXMBOIA MpuUpoAbl, KOTOpble MPAMO WIN KOCBEHHO B/IMAIOT Ha OpraHM3M W BbI3bIBAT Y
Hero OTBETHYIO peaKLuio.

ArposkocueTeMbl (0T ¢cuy. agros Mosie U IKOCUCTEMA) — UCKYCCTBEHHbIE 3KOCUCTEMbI, CO3aH-
Hble U MCMOJIb3yeMble 4YesloBeKOM /15 MOSTyYeHUs CesibCKOX03AMCTBEHHOA MpoAyKUUM WM oTAblxa.

ApfanTtauuma (ot nart. adaptatio npunaxuneaHue, npucnocobsieHne) - MPU3HaAK WM KOM-
nrekc rnpusHakoB, obecrneymBalOLWMX BbDKMBaHWE W pPa3MHOXEHWe OpraHuM3MoB B KOHKPETHOM
cpefe obuTaHuA.

Annorenes (ot rpey. alios - gpyroid, WHOM, genesis npoucxoxxgeHme, BO3HUKHOBEHUE)
nyTb pasBUTUA YaCTHbIX afganTauuii, He WU3MEHSKLWNX YpPOBEHb OpraHusauuum ocobeilr H MO3BONSA-
WmMX um 6osiee MOSTHO 3ace/INTb cpefy 06UTaHUSA.

AHTpONOreHHble (akKTopbl (rped. anthropos YyenoBekK, gencsisum npomncxoxaeHue, Jar.
factor  pgeno) - pasHoo6GpasHble BUAbl AeATENIbHOCTU 4YesioBeKa, B/MAOLWME KaK Ha caMu opra-
HU3MbI, TaK U Ha WX MecToo6UTaHus.

AporcHes (ot ¢eu. airo noaHWUMa, genesis - MPoOUCXOXAeHUe, BOSHUKHOBEHMNE) — 3BOJIIO-
LUMOHHBLIA NyTb pasBUTUA afanTaumii LUMPOKOro 3HadyeHWs, MOoBbllWAWMNX YPOBEHb OpraHusauuu
ocobeli U MX MPUCNOCO6/IEHHOCTb K pa3/IMvHbIM cpefam 06uTaHus.

AjspeHxnma (oT rpedy. aer - Bo3gyxX M enchyma - HamosiHeHWe) - TrKaHb, 3anacakoliasi BO3-
OYX B MeXK/IeTHUKax y BOAHbIX W 60/I0THbIX pacTEHWUIA.

BeHToC (oT rpeu. benthos — rny6uHa) - opraHuM3ambl, o6uTalwLW,Me Ha AHe BoAoOeMa Win B
TOo/e AOHHOro FpyHTa.

BuoreoueHos (ot rpey. 6M0 - XM3Hb, reo 3emM/i8, LleHo3 - coobLlecTBo) NcTOoprUYEcKNn
C/TOXKMBLUAACA COBOKYMHOCTb XMBbIX (6MOLLEHO03) N HEXMBbIX (6M0TOMN) KOMMOHEHTOB O4HOPOAHO-
ro yyacTka Cywu, rage MpoucxoAmT KpyroBopoT BeLeCTB W MpeBpalieHWe 3Hepruu.

Buonornyeckasa asontounsa nocTynaTesibHbIMA HamnpaB/fieHHbIMA UCTOPMYECKUIA npouecc u3-
MEHEHUS1 XUBbIX OPraHM3MoB W MX CO06LLECTB.

Buonornyeckuii nporpecc (0T sarT. progressus — ABUXeHWEe Brepena) - HarpasB/ieHUe 3BOJIIO-
unKn, xapakTepusytlolieecs MOBbIWEHNEM MPUCMOCO6/IEHHOCTU OpraHW3MoB onpedesieHHO cucTe-
MaTuU4ecKoli rpynnbl K OKpyXawleli cpefe.

Buonornyeckuii perpecc (ot far. regressus - BO3BpaljeHue, ABWKEHWe Hasaf) — Harpassie-
HMe 3BOJIOLMN, XapaKTepusylolieecss CHUXEHMeM MpUcrnocob6/1eHHOCTN OpraHuU3MoB OnpefesieH-
HOIA CMCTEMAaTUYeCKO rpynnbl K YC/10BUSM 0O6UTaHUA.

Bunomacca 3KocucTeMbl - obuiee KO/IMYECTBO OPraHUYEcKoro BeLLecTBa BCEX XMBbIX 0p-
raHn3mMoB, HaKoMuBLUeecsa B JaHHO 3KocMCTeMe 3a MpeAblAylWniA nepuoj ee CyL,eCTBOBaHUA.

Burocgepa (ot lpeu. bios XXWN3Hb, spliaira — wap) - o6osiodKa 3emMnn, co3faHHas XUBbIMU
opraHMsMamu B pe3ysibTaTe XWU3HeAesATe/IbHOCTU U 3acesieHHas UMW.

Brnotnyeckne catoopbl (0T rped. bioticos  XMBOKA, XU3HEHHbIA)  3/1EMEHTbI XUBOMA Npu-
pogbl (KMUBble OpraHM3Mbl), BIUAKOLWME Ha onpefesleHHbIA 0praHM3M H Bbli3blBalOlMe Yy Hero
0TBETHYI peakLuio.

Bunoton (ot rpey. bios — Xu3Hb, lopos - MecTo) — y4yacTOK TeppuTOopuM C OAHOPOAHLIMUN
yC/10BUAMU cpeabl.

FurpouTbl (0T rpey. hygros - BRakHbIA, phyton - pacTeHue) - pacTeHWUs, XUByLiMe Ha
06MIbHO YB/T@KHEHHbIX MOYBaxX M MpU BbICOKOA BJIQXXHOCTU BO3AyXa.

FI/I,U,pOﬁI/IOHFbI (oT rpey. hydro - Boga, bios — X13Hb) — opraHmM3mMbl, o6MUTalOLWL e B BOAHOUA cpese.
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Mmppoctepa (ot rpeu. hydro - Boga, sphaira - wap) - BogHas 060/104Ka 3eMnM, BK/IOYa-
lowas Bce BOAHble 3amnacbl MaHeTbl.

OeTpuT (oT nat. detritus - WCTePTbILA) - MepTBOE OpraHMYeckoe BeLLECTBO, BO3HUKLUEE B
pesynbTaTe XMU3HeAeATes/IbHOCTU WAM TMbesi opraHnu3MoB.

ACTPUTHbIE LeNn NMUTAHUA - nNuwieBble Llenu, KOTOpble HauWMHaTCA C AeTPUTa, BK/IOYAOT
peTpuTodaroB M peAyLEHTOB U 3aKaHYMBAKTCA MUHepasibHbIMU BellecTBaMu.

AvBepreHuna (ot nar. diverge - OTKJ/IOHSAIOCb, OTXO0XY) - pacXxoXAeHuWe TMpPU3HaAKoOB y popa-
CTBEHHbIX OPraHWU3mMoB WM WX rpynn, o6MTalWmMX B pasHbIX 3KONOrMYECKUX YC/10BUAX.

[Opeid reHoB - cnyuyaiiHoe, He MOABEPKEHHOE 3aKOHOMEPHOCTAM W3MeHeHMe 4acToTbl
BCTPeYaeMOCTU FeHOB B reHodoHAe Monynsaumm.

JKnBOe BelleelBO  COBOKYMHOCTb BCEX XXMBbIX OPraHM3MOB Ha 3emsie ¢ MX CMOCOGHOCTbIO
K pasMHOXEHWI U pacnpocTpaHeHUI0 Ha MnaHeTe, K 6opb6e 3a MWLy, Body, TeppUTOpUIO, BO3AYyX.

3aKa3HUK - oxpaHsemasi TeppuTOpusi, Ha KOTOPOA MOCTOAHHO WM BPEMEHHO 3anpeLieHbl
OTAefIbHble BUAbI X03AMACTBEHHOM [AeATeNbHOCTU 4enoBeka (pbl60/10BCTBO, 0X0Ta, CEHOKOC).

30Ha onTMMyma (oT nar. optimus Hauny4ylwmnii) - guanasoH cusibl Bo3AelACTBUA (haKTopa, B
npegesiax KOTOPOro OpraHW3M MposiB/ISET MaKCUMasibHYI0 >XW3HeAeATeNlbHOCTb, HabntogaeTcs ero
aKTUBHbIIA poCT, pasBuTme U 3IGPeKTUBHOE pasMHOXeHUe.

300LEHO3 (0T rpey. zoon - XMBOTHOE, XWBOe cylwecTBo, koinos - 06WuniA) - COBOKYMHOCTb
nonynsauniiA XXMBOTHbIX, HacenalwWwux onpeaesieHHbIA 6uoTon.

N3onauma - ato Hanuume 6GapbepoB, MNPEnsiITCTBYWLMX CBOGOAHOMY CKpeliMBaHWU ocobeld
(maHMMKcUK), B pesysibTaTe Yero mcxogHas MoNynAauns pasfeniaeTcs Ha HeCcKos1bKOo MOMnysuniA.

KaTtareHe3 (oT rpey. kata - npucTaBka, o603HauvaloLwlas ABWXKEHME CBepxXy BHU3, genesis -
npoucxoXxageHue, BO3HUKHOBEHME) - 0COObIA NyTb 3BOMOLMM B 6osiee MpocToiA cpede, CONPOBO-
Xpaownica pegyKunei oTAeflbHbIX CACTEM OpraHoB C O[HOBPEMEHHbIM TOBblleHNEM 3ddek-
TUBHOCTW pPenpoayKTUBHOM CUCTEMBI.

KomMmmeHcann3Mm (ot nar. coT - c, BMecTe MU niensa cTOoM, Tpamesa) — TWM B3aMMOOTHO-
LEHWIA, MpW KOTOpPOM MonynsuuMs O4HOro0 BuAa W3B/eKaeT MoMb3y, He MPUHOCA HW Bpeda, HU
nosb3bl MNOMNyNAUMM APYroro BuAa.

KoHBepreHuusa (oT nar. convergo - MpuBAMXKAKOCb, CX0XYCb) - HE3aBUCMMOE pasBuUTUE
CXOAHbIX MPU3HaKOB (CXOXAeHWe MPU3HaKoB) Y HepoACTBEHHbIX OPraHW3MOB WM UX Fpynn, o6u-
Talwmnx B 0AMHaKOBOM cpepfe.

KOHKypeHUMA (oT naT. concurrentia  coMepHMYecTBO) - B3aMMOHCBbIFOAHbLIVA TUM B3aMMO-
OTHOWEHUA MeXxAay BuAaamu co CXOAHbIMW MOTPEGHOCTAMM.

KOHCYMeHTbl (0T nar. consumo - noTpebnst), Win noTpebuTenn, - reTepoTpodHble opra-
HU3MbI, MoTpebnalWmne XMBOe OpraHMYeckoe BeLECTBO W Mepejalolline cofepXallytocs B HeM
3Hepruio Mo nuULWEBbIM LEeNsM.

KocMmononutbl (oT rped. cosmopolites - rpaxaaHuH Mupa) - BuUAbl, UMeloUMe OBLIMPHbILA
apeasi pacnpocTpaHeHWUs B rpegesniax pasHbIX KOHTUHEHTOB.

KpuTepuiAi Buja - COBOKYMHOCTb XapaKTepHbIX O4HOTUMHbLIX MPU3HAKOB, MO KOTOPbIM CXO-
X1 0cobu oAHOro BMAA, a 0COO6WM pasHbIX BWAOB pas/inyaloTCs.

KpyrosopoT BeL,eCTB - UMK/IUYHBLIMA, MHOMOKpaTHO MOBTOPSIOWMIEACA MpoLLecC COBMECTHOrO,
B3aMMOCBSA3aHHOr0 MnpeBpaweHUs U nepeMelleHns BeLLecTB.

KcepoguTbl (0T rpedy. xerox - Cyxoia, phyton - pacTeHuWe) — pacTeHUs, MPUCMOCO6MBLLMECS
K XMW3HM B 3aCylW/IMBbIX MecTax (cTensdAX, MYCTbIHAX, MOAYMYCTbIHAX, CaBaHHaX, BbICOKOFOpbSAX).

NnmunTtnpyrownii (orpaHnymBaroWnMin) dakTop - ¢akTop, Hambosiee OTKAOHUBWIWIMACA OT
CBOEro ONTMMasibHOr0 3Ha4YeHWs MO CpPaBHEHWI C APYrumu hakTopamMu W onpefensolmnia ypo-
BEHb XXW3HeAEeATeNIbHOCTU opraHM3Ma B faHHolA cpefe.
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Me3opuTbl (0T rpey. mesos - cpeAHWUIA, MPOMEXYTOUYHbLIEA, phyton - pacTeHue) - pacTeHus,
obuTaloWwMe B YC/I0BUAX YMEPEHHOro YB/IaXHEHUS.

MwukoueHo3 (oT rped. mykos - rpm6, koinos - 06WMiA) - co06LECTBO Pa3/inyHbIX BUAOB QUGOB.

MWKpo60oLEeHO3 (0T rpey. micros - MasbliA, Koinos - 06WMIA) - COBOKYMHOCTb MOMyAAUniA
MUKpPoOOpraHn3amoB (6akTepuia, NpPoTEecTOB) N BUPYCOB.

MyTyanunsm (0T nat. mutual - B3aMMHbIA) - B3aUMOBbLITOAHBLIA U 006A3aTe/IbHbIMA ANA XU3HN
X0Ta 6bl OAHOMA M3 MNONYNAUMIA TUN B3aWMOOTHOLUEHUIA.

HeKTOH (oT ¢eu. nektos - NbIBYWMIA) - opraHunsmbl, o6uTalUMe B To/llle BoAbl U Bedy-
LWne aKTMBHbLIA 06pa3 >XU3HW.

Hooctepa (chepa pasyma) - Bbiclias cTaausi pasBMTUA 6Guochepbl, NPy KOTOPOMA pasymHas
[EeATeNbHOCTb YesioBeyecTBa CTAaHOBUTCH [J/1aBHOA ABWXYLLEIA cuoii ee pasBUTUSA.

Mapa3ntnam (oT ¢eu. parasitos - Hax/1€6HUK) - TUM B3aMMOOTHOLUIEHUIA MONYSISAUNIA pas-
HbIX BMAOB, M3 KOTOPbIX oAHa mnonynauua (napasvT) ucrosib3yeT ApYyryto (Xo3snHa) B KayecTBe
cpeAbl 06MTaHMA M UCTOYHMKA MULLN.

MNaHKTOH (oT ¢eu. planktos - napswmii, 6nyxaaloWmnia) - opraHM3smMbl, o6uTamLme B TOS-
e BOAbl M MacCMBHO MepeABurawoliMecs nof AelicTBuem ee Toka.

MonknnoTepMHble opraHnM3mbl (oT ded. poikilos - nameHumBbIMA, thermo - Tenso) - opra-
HU3MbI, TeMnepaTypa Tesia KOTOPbIX HEMocTOSHHA W W3MeHSeTCA BMecTe C TemnepaTypoii OKpy-
Xawoulei cpegbl.

MpogyueHTbl (oT naT. producens - co3gawwnii), UAM NpPou3BOANTENIN, — aBTOTPO(pHbIe opra-
HU3MbIl, CUHTE3UpYLLNe OpraHMyYeckoe BeLecTBO U3 MUHEepasibHOro C WCMo/1b30BaHUEM 3Heprum.

PeayueHTbl (oT fart. reducens - Bo3BpallaloWMiA), WM paspylUMTesnn, — reTepoTpodHble OpraHus-
Mbl, paspyllalroline MepTBoe OpraHuyeckoe BeLLecTBO /1106010 MPOUCXOXKAEHUS A0 MUHEpasibHOro.

Cum6103 (oT rpeu. symbiosis  coBMeCTHas XW3Hb) — OJINTENIbHOE COXUTENBLCTBO MOMyALUN
OBYX WNMN HECKOSIbKUX BUAOB, M3BJ/IEKalOWMX W3 Mero B3aMHYK WM OAHOCTOPOHHIOK MO0/b3Y.

CknepouTtbl (oT rped. scleros - TBepabliA, phyton - pacTeHWe) — pacTeHWUs CO CHVKEHHOIA
TpaHcnupaunei u cnoco6HOCTbI0 akKTUBHO A00bIBaTbL BOAYy MpW ee HepocTaTKe B MoYBe.

CyYKKYNeHTbl (oT naT. succulentus - COYHbIA) - MHOrosieTHUE pacTeHusl, CNocobHble 3ana-
caTb BOAY B CBOMX TKaHAX W opraHax, a 3aTeM 3KOHOMHO Ce pacxoAoBaTb.

Cykueccma (0T saT. successio — MpeeMCTBEHHOCTb, Hac/efoBaHWE) - 3aKOHOMepHasi, nocne-
foBaTesibHas CMeHa OAHUX 3KOCUCTEM [ApYrMMuU Ha orpefesieHHOM TeppuTopuu Mof B/AUSHUEM
HanpaB/IEHHOr0 M3MeHeHUA MNpUPoAHbIX (AaKTOpPOB WM AeATeSIbHOCTU YesloBeKa.

Takcuc (ot rpeu. taxis - pacnosio)xeHue) — popmMa MPOCTPAHCTBEHHOA OpUEeHTAaLMn opraHmns-
MOB MO OTHOLEHUI0 K WUCTOYHWUKY pasfpaxeHus.

duntoueHo3 (oT rped. phyton pacTeHue, koinos - 06WmniA) - pacTUTesIbHOe CO06LULECTBO Ha
onpegeneHHoli TeppuTopuU, M3MeHSAlOLleecs Kak Mo ce30HaM roga, Tak M Mo rogam.

doTonepnoam3M (oT rpey. photos - cBeT M pcriodos - KpyroBpalweHue, onpeaenvMblii
KPYr BpeMeHW) - XapakTepHas peakLMs OpraHW3MoB Ha Ce30HHble WU3MeHeHWs AJ/INHbI CBeTOBOI
OHA, CUHXPOHU3NpYlOLWas KX GMOIOrNYEcKYl0 aKTUBHOCTb C BpemMeHamu roga.

doToTponum3am (ot rped. photos - cBeT, tropos - MOBOPOT, HarnpaB/ieHWE) — pPOCTOBble [ABU-
XXEHNA opraHoB pacTeHWIA Mnoj B/INSHMEM OAHOCTOPOHHEro ocBeLleHWs.

3BPUOUOHTBI (0T rpey. eurys - LUMPOKUEA, biosS - XW3Hb) - BWAbl Opr aHWU3MOB, UMelLine
WNpoKNe npeaesbl TO/IEPAHTHOCTU UM CMOCOGHbIe 3acesiiTb O6LWUPHbIE TeppuTOpUM CO 3HaUU-
TeNbHbIMU Kosle6aHUSMM YCNOBUKN cpeabl.
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CBe/ileHUs1 0 COCTOSIHUW YYe6HMKa, BbIJAHHOTO B apeHay

yuyeHuKa

CocTtodHue [llognuce Mognucb
Noe WMsi nhamunmus YuebHbiii Y4eOHMKa  KnaccHoro Ca%%?_'ﬂMHKV;e KNaccHOro
ron npwu pykosoau- Y PYKOBOAU-

nonfyyYeHnn Tens npwn chaqe Tens

Mpu Bblgauye yuebHMKA B apeHly U chade ero B KOHLE yue6HOro rofa KiacCHbIi
PYKOBOAMTE b 3aMOSIHSAET NPUBEAEHHYIO Bbllle Ta6NuULYy B COOTBETCTBMU CO

HoBbIi

Xopowwnii

YpnoBnetsopu-
TeNbHbIN

HeyaoBneTtso-
pUTeNbHbIN

cnegywuwmmmn Kputepmnamm

CocTosiHMe yuyebHMKa repes nocTyrnaeHnemM B apeHay.

O6noxka uenas, He OoTopBaHa oT OCHOBHOW 4acTu KHUru. Bce CTpaHuLubl nMMerTCH,
Lenble, He NOpBaHbl, He OTKEEHbI, HA CTPaHMLAaX HeT Haanucen nanHUN.

0O6noXKa M3MATa, McyepyeHa, Kpas 06TpenaHbl, OTAeneHa 4YacTUYHO OT OCHOBHOW
YyacTU KHUIM W OTpecTaBpupoBaHa Mnosib3oBaTesieM. PecTaBpupoBaHWE Y0B/ETBO-
puTenbHOe. BblpBaHHbIe CTPaHWULbl MOAKMNEEHbI, HEKOTOPbIE CTPaHULbI UCUYCPYenbl.

O6noXKa ucyepuyeHa, pasopBaHa W MOJSIHOCTbI WM YACTUYHO OTOpBaHa
OT OCHOBHOIi 4acTW KHUIU, OTpecTaBpMpoBaHa HeyaOB/ETBOPUTENbHO. CTpaHuLbl
NnopBaHbl, HEKOTOpble OTCYTCTBYIOT, pPa3yKpalleHbl, MCMaykaHbl, BOCCTAHOB/EHWE
HEBO3MOXHO.






