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NMMaAeoOHTOAO'M4YeckKue
AOKQ3ATEeAbCTBA 3BOAIOLLUMU

Ha ocHoBe HaOXOAOK MCKOoNMAaeMbiX (POPM B OTAOXKEHUAX TOPHbIX NOPOA
MOXHO NPOCAEAUTb UCTOPUYECKOE PA3BUTUE XXUBOU NPUPOADI.

K NOA@OHTOAOIrMYECKUM AOKA3ATEABCTBAM 3BOAIOLLUU OTHOCATCS
UcKonaembie nepexoaHbie CbOprI UAUN YCTAHOBAEHHbIE

cdomaoreHeTU4ECKMe pAAbl MEXAY MHOTMMU CUCTEMATUYECKUMU
rpynnamm:

* nepexoAHblie popMbl — OPTAHM3MbI, ABAABLLIMECSH NEPLEXOAHBIMM
MEXAY TMNMAMU, KAOCCAMM U T.A. HOMPUME:
* cTerouedaA — NePEXOAHAT OPMA MEXKAY PbIOAMU U 3EMHOBOAHBIMM,

* apxeonTepUKc — NePEXOAHAN FOOPMA MEXAY MPECMbIKAIOLLIMMMCS U
NTULLOMM,

* 3Bepo3ybble penTUAUU — MNEPEXOAHAT DOPMA MEXAY
MNPECMbIKOIOLLIUMUCH M MAEKOMUTAIOLLMMM U T.A.;

* puroreHeTn4eckme psaAbl — NOCAEAOBATEAbBHOCTU MPEAKOB.
Hanpumep, oOHApPY>XEHbl OCTAHKM 3BOAIOLIMOHHOTO PIAQ AOLLIOAM.



buoxmmumdeckume
AOKQ3AQTEeAbCTBA 3BOAIOLLUM

1.Bce opraHusmbl, 6yAb TO BUPYCbl, 6AKTEPUU, PACTEHUS, XXKMBOTHbIE UAU TPUBBI, UMEIOT YAUBUTEABHO
OGAU3KMU IAEMEHTAPHbIU XMMUYECKUU COCTAB.

2.Y Bcex Y HUX ocobo BAXKHYIO POAb B XKU3HEHHbIX ABA€EHUAX UTPAIOT 6eAku n HYKA€UHOBbI€ KUCAOTDI,
KOTOPbIE NOCTPOEHbl BCeraAd no eAMHOMY NpUHUMNY U U3 CXOAHbIX KOMMOHEHTOB. Bbicokas cTeneHb
CXOACTBA OGHCIpY)KMBGeTCSI He TOAbKO B CTPOE€HUHU 6uororm4eckmx MOAEKYA, HOUB cnocobe mnx

dYHKUMOHMPOBAHMUSA. NTPUHLLUMNBI FEHETUYECKOTO KOAUPOBAHMUSA, BUOCUHTE3A BGEAKOB U HYKAEUHOBbIX
KMCAOT €AUHbI AAS BCETO XXMBOTO.

3.Y noAdaBAfiowLErO OOALLUMHCTBA OPraHU3MOB B KAYECTBE MOAEKYA-AKKYMYASTOPOB 3HEPIUH
ucnoabsyeTtcs ATP.

4.BOABLUMHCTBO OPraHM3MOB UMEIOT KAETOYHOE CTPOEHHUeE.

Mpumep — MeTabOAU3IM BCEX OPrAHM3IMOB NPOUCXOAUT MO OAHOMY U TOMY Xe NYTHU, C UCMOAb3OBAHUEM
OAMHAKOBBbIX EPMEHTOB.

buoxumuueckue gokasaTenbCTBa 3BOMOLUN

NH,
N~ l

o o K S

HO—P—0—P—0—P—O—CH 5] “
OIOIOI CH, O %;‘,“./‘/

OH OH OH H“ H

OH H




dMbpuroaoruyeckue
AOKCO3ATEAbCTBA 3BOAIOLLUM

K HUM OTHOCHAT:. CXOACTBO rAMeToreHesaq,
HOAMYME B PA3BUTUU OAHOKAETOYHOU CTAOAUU —
3UroTbl; CXOACTBO 3APOAbILLIEN HO PAHHUX
3TANAX PA3BUTUA;, CBA3b MEXAY OHTOr€eHEe30M U
douroreHesom.

3APOAbILLIN OPTAOHU3MOB MHOTMX
CUCTEMATMYECKMX TPYMM CXOAHBI MEXAY CODOM,
NPUYEM, YHEM DAMXKE OPTAHM3MbI, TEM AC BoAee
NO3AHEN CTAAMM PA3BUTUA 3APOAbILLIA
COXPAHAETCA DTO CXOACTBO. HO OCHOBE 3TUX
HOOAIOAEHWN D. TeKkeAb U P. MIOAAEp
CAOOPMYAUPOBAAM

TaKMM OBPA30M, OHTOTEHE3 (MHAMBUAYAABHOE
PA3BUTUE) ECTb KPATKOE MOBTOPEHME
JOUAOTEHE3A (DBOAIOLIMOHHOIO PA3BUTUS).



Mopdororuyeckue
AOKQ3ATEAbCTBA 3BOAIOLLUM

Bo-nepBbiX, 3TO FOMOAOIM4YHbI€ U AHAAOTMYHbI® OPraHbI.

FTOMOAOrUYHbIE OPraHbl - UMEIOT obwee NPOUCXOXAEHUE.
AHAAOIM4YHbIE - PA3AUYHOE, HO BHELLHE MOXOXM!.

MpeXxae, 4eM Mbl pasbepem KpUTEPUU 3TUX OPraHOB U NMPUMEPDI, AOBAUTE PACCMOTPUM ABQ
NYTH, NO KOTOPbIM LLUAG 3BOAIOLLUS.

MyTb Ne1 - AUBEpPreHuus.
B nepeBoAE 3TO CAOBO O3HAYAET “pacxoXaeHme"”, “OTKAOHEHME",

[MPEeACTABMM, YTO KOTAO-TO CYLLLECTBOBAA OAMH BUA KOKOTO-TO XXMBOTHOTO. 3ATEM
KOKQS-TO royrnna ocobemn 3T0ro BUAC PELLMAC OCBOUTL HOBYIO TEPPUTOPMIO. Ha 3TOM
TEPPUTOPUM OblAM HOBbIE YCAOBMS U MOA MX BO3AENCTBUEM BUA MEHSACSH,
SBOAIOLIMOHMPOBAA, MPOUMODBPETAA HOBbIE MPU3HAKM. B pe3yAbTaTE, €r0 OPraHb|
HEMHOIO BUAOUIMEHMAMCD.

TAK NOIBMANCH TOMOAOTUYHBIE OPTAHbI.
MyTb Ne2 - KOHBEpPreHuus
B nepesoae - “cbamxkenHme",” obbeamHeHne".

[MoEeACTABMM, HTO CYLLLECTBYIOT ABA PA3HbIX TUMA XXMBOTHbIX. HO YCAOBMSE OBUTAHUS Y HUX
OAMHOKOBbIE (HAMPUMEP, BOAHAS MAM BO3AYLLIHAS Cpead). COOTBETCTBEHHO, OHM PA3BMBAIOTCSH,
3BOAIOLIMOHMPYIOT, BbIPADATLIBAIOT MPUCTOCOOAEHMSA K AQHHOM CpeAe OOUTAHUS. DT
NPUCNOCOOAEHUS (OPraHbI) BYAYT O4EHb CXOXM, HO MPOUCXOXAEHME Y HUX BCE XE ByAeT
PA3HOE.

Mopdonormueckme
AoKasarTesnibcrsa




3aKOHOMEPHOCTU 3BOJTIOLUN
lomMonoru + aHanoru

[omonoru: OaHa PyHKUMA
OaHO NPOMCXOKAECHNE AHanoru: pazBuBaeTcs
PasHbie PyHKUMMK PazHoe npoucxoxaeHue HE2aBUCUMO U3
OaHa (pyHkumna rOMONOrM4HbIX (0GLMX
Nno NPOMUCXOXAEHUIO)
CTPYKTYP Y

pPOACTBEHHLIX BUAOB

Mapannenusm



buoreorpacdpuyeckue
AOKO3ATEAbCTBA 3BOAIOLLUM

[eorpadonyeckoe
PACMNPOCTPAHEHUNE XXMBOTHbBIX U
PACTEHUMN COOTBETCTBYET UX
3BOAKOLIMOHHOW UCTOPUMN.

buoreorpaduueckue gokasarenbcrsa
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Hanpurmep, BUAOBOM COCTAB T meal\/ £
MHOTMX OCTPOBOB OMNPEAEAIACS ' :
reorpadOmM4eCkOn M30AILIMEN.

B ABCTDOAUU, HONPUMEP,
MOXXHO BCTPETUTb XXMBOTHbIX,
KOTOPbIX HET HO KOHTUHEHTE
- SHAEMUKM.

natnmepua Cynmaras NeTara

ECTb AOKE NAAEOIHAEMUKM -
“>KuBble uckonaembie’” - B
APYTMX MECTAX OHU BbIMEPAM,
HO M3OAMPOBAHHbIX MECTAX
OCTOAMUCH.




KOMY MOAO BCETO BbILLEMEPEYNCAEHHOTO, BKAIOYAS
ouorpadomieckme, XMMMYECKME 1 MPoYMe dOaKTbl, MOTYT

obpatntecs K PEAUKTOBDbIM
AOKOQ3ATEeAbCTBAM.

KoTopbie 3aKAIOHAIOTCA B TOM,
4YTO ACDKE Cer4aC HA 3eMAe
CYLLECTBYIOT HEKOTOPbIE€ BMADI
OPraHU3MoOB, KOTOpble GbiAU
NPUCYLLU OHEHb APEBHEMY

MUPY.

Mpumepsl:

Ha ocTtpoBax B HoBou
3eAQHAUU MOXHO BCTPETUTDL
YAUBUTEAbHOE XUBOTHOE —
raTTepuio, KOTopas ABASETCS
OYeHb NOXOXEWU HA XMUBLUUX
70-80 MAH AET HA3QA
AUHO3QBPOB.

Kuctenepas pbi6ba Aatumepus
— MOTOMOK NEPEXOAHOM
chopMbl MEXAY pPblIGamu u
3€@MHOBOAHBIMMU;

YTKOHOC — NOoTOMOK
nepexoAHOMU
npecmbika
MAEKOMUTAIOLLLUMU U T.A.



Pe3yAbTATbl 3BOAIOLLUM

Pe3YAbTCITbI ABOAKOUMN — AAANTAUNU, MTPOUCXOXKAEH
HOBbIX BUAOB

X.-b. AaMmapk NpUAEPXKMUBAACA MHEHMS, YTO PA3HbIMM
HAMPABAEHMIMM SBOAIOLLMOHHOTO MPOLLECCA YNPABASIOT PA3HbIE

JOAKTOPBbI.

Y. AAQpPBHH YTBEPXKXACOA, YTO 30 BCEMM IBOAIOLLMOHHbBIMM COObITUIMM
— POPMUPOBAHMEM MPUCMTOCODAEHUIM, BUAOODPA3OBAHUEM,
NPOrPEeCCOM ADOPM XKM3HU, BBIMMPOAHMEM BUAOB CTOUT OAHO CUAC
— ©CTECTBEHHbIM OTOOP.

B CUAY AEMCTBUA ECTECTBEHHOTO OTOOPA B KAXKAOM MOKOAEHUM
BbIXKMBAIOT OCOOU, OOACAQIOLLIME XOTA Obl HEMHOTO BoAee
COBEPLUEHHbBIMM MPUCITOCODAEHMIMM K OKPYXKAIOLLLEM CPEAE,
HEXEAM UX COMEPHMKM B OOPBLOE 3a XXM3Hb.

Takum obpasom, no Y. AQpBHHY, NPOU3OLLAM
PA3HOOOpPA3HbIe OAQNTALMM, HEUSMEHHO NopaXxawLiue
BOOOpaXXeHUue YyeAoBeKda.



Pe3yAbTATbI

B pe3yAbTaTE AAMTEABHOIO 3BOAKOLIMOHHOMO MNPOLLECCA Y BCEX OPIraHM
MOCTOSHHO PA3BUBAIOTCSA M COBEPLLIEHCTBYIOTCS MX MPUCNOCOBAEHMS K
YCAOBMSIM OKPY>XXAIOLLLEM CPEAbI.

BTOpOM PE3YALTAT 3BOAIOLLMM — PA3ZHOOOPA3ME OPrAHMYECKOrO MMPA

COoXpaHMBLLMECS B MpoLLecce 60pbObl 30 CYLLLECTBOBAHME M €CTECTBEHHOIO
OTOOPA OPTAHM3MbI, COCTABAAIOT BECb CYLLLECTBYIOLLIMIM CETOAHS
OPraHUYECKMU MUP. MYTALIMOHHbBIE MPOLLECChI, MOOUCXOAALLME B PIAY
NOKOAEHMM, BEAYT K BOSHMKHOBEHMIO HOBbIX TEHETUHECKMX KOMOMHALMM .
MMEHHO eCTECTBEHHbIM OTOOP OMPEAEAIET XAPAKTED HOBbIX AACMTALMM, O
TAKXKE HAMPABAEHME SBOAIOLIMOHHOIO NPOLLECCA. B pesyabTaTe Y
OPrAHU3MOB BO3HMKAKOT CAMbIE PA3AMYHBIE MPUCIOCOOAEHMS K XXM3HM.

MokpoBUTEABCTBEHHAA oKpacKa. ObecrnevymBaeT PACTEHUAM M XXMBOTHbIM
30LLUMATY OT BPAroB. OPraHmM3mMbl, MMEIOLLIME TAKYIO OKPACKY, CAMBAKOTCS C
JOOHOM M CTAHOBIATCH MEHEE 3AMETHBbI.

[ToMCnoCcoBAEHUE, MPU KOTOPOM dOOPMA TEAA U OKPACKA
XKMBOTHbIX CAMBAETCSA C OKPY>KAOLLMMM MOEAMETAMMU. BOTOMOABI, TYCEHMULLbI
Babo4YeEK HAMOMUHAIOT CYHKM, OABOYKM MOXOXKM HA AUCTbI PACTEHMM U T.A.

[MOAPOXAHWE HE3ALUMLLLEHHbIX BUAOB 3ALLMLLLEHHBIM BUAOM MO
doopMe 1 OKPACKE. HEKOTOPbLIE MYXM MOXOXM HO OC, Y>KM MOXOXXM HO TAAIOK
U T.A.

. Y MHOIMX >XMBOTHbIX P0KA9 OKPACKA MAM
onpeaAeAeHHbIE ONMO3HABATEAbHbIE 3HAOKU MPEAYTPEXAQIOT 00 ONACHOCTU
ANA XULLLIHMKQA.
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