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ILnanupyeMble pe3VJbTAThI OCBOEHHS YUEOHOI0 MpeMera

JloCTH)KEHHE TMYHOCTHBIX PE3Yy/IbTaTOB OLIEHWBAETCA HA KAUeCTBEHHOM ypoBHE (6€3 0TMeToK). CHopMUPOBAaHHOCTH METANPEAMETHBIX U MPEAMETHBIX
YMEHHUI OLIEHHBAETCsI B 0aJlIax 10 pe3ylbTaTaM TEKYIIEro, TeMaTHYeCKOr0 M HTOrOBOTO KOHTPOJIS, & TAKXKE MO Pe3y/IbTaTaM BBIOIHEHHUS
71a00paTOPHBIX U MPAKTHYECKUX PAdOT.

JlesTenbHOCTh 00pa30BaTEIBHOTO YUPEKICHHS B 00yISHUH OMOJIOTHUH JIO0KHA OBITh HApaBJieHa Ha JOCTHKCHHE 00yJatomuMuUCs
CJIEYIOIIUX JJUYHOCTHBIX Pe3yJIbTATOB:
1) HayYUTHhCS TOHUMATh OCHOBHBIC TIPHHIIMITHI M IPABUJIa OTHOMICHUS K )KUBOW TIPUPO/JIE, OCHOB 3JI0POBOTO 00pa3a KU3HH U 3JI0POBhE-COSPETatomux
TEXHOJIOTHI;
2) peanu3anusi yCTaHOBOK 3/I0pPOBOTO 00pa3a KU3HU;
3) hopmupoBaHHE MO3HABATEILHOIO HHTEPECA U MOTHBOB, HAMIPABJICHHBIX HA U3YUCHHE KUBOU MPUPOIbI; HHTEIUICKTYAIbHBIX YMCHUH (IOKA3bIBATH,
CTPOUTH PACCYXICHHUS, aHATM3UPOBAThH, CPABHUBATS, JICJIaTh BBIBOBI U JIP.); SCTETHYECKOTO OTHOIICHUS K KUBBIM O0BEKTaM.

MeTtanpeaMeTHBIMH pe3yJIbTATAMM SIBIISIFOTCS:

1) oBnazieHNe COCTaBISIOIMMY MCCIIEJ0OBATEIBCKOM U IPOSKTHOM 1€ TENbHOCTH, BKIIIOYasi yMEHUS BUIETh IPo0JIeMy, CTaBUTh BOIPOCHI, BBIIBUTATh
TUIOTE3bI, 1aBaTh ONpPEAETICHUS MOHATUAM, KIacCU(PUIIMPOBaTh, HA0JI01aTh, IPOBOIUTH SKCIIEPUMEHTHI, A€JIaTh BBIBOJbI U 3aKIIIOUEHUS,
CTPYKTYpUPOBATh MaTepua, o0ObsICHATH, I0Ka3bIBaTh, 3alIUIIATH CBOU UJIEH;

2) ymenue paboTaTh ¢ pa3HbIMH HCTOUHUKAMU OMOJIOrHYecKOr HHPOpMaIIMU: HAXOAUTh OMOJIOTHYECKYIO0 HH(OPMALINIO B PAa3TUYHBIX HCTOYHUKAX
(Texcre yueOHMKA, HAYYHO-TIONMYJISIPHON JIUTEpaType, OMOJIOTHYECKHUX CIIOBAPSX U CIIPAaBOYHMKAX ), aHATU3UPOBATh U OLIEHUBATh HH(POPMALIUIO,
peoOpa3oBbIBaTh HHPOPMAIUIO U3 OJHOIM (OPMBI B APYTYIO;

3) criocoOGHOCTH BBIOMPATH 1IeJIEBbIE M CMBICTIOBbIE YCTAHOBKH B CBOMX JEHCTBHSX M IMOCTYINKAX MO OTHOLIEHUIO K KUBOW MPUPOJIE, 310POBbIO CBOEMY
U OKPYKaIOILUX;

4) yMeHHe aZieKBaTHO MCII0JIb30BaTh PeUEBbIe CPEACTBA /ISl TUCKYCCUU M apTyMEHTALlMU CBOEH MO3UIMH, CPABHUBATH pa3Hble TOUKHU 3PEHUS,
apryMEeHTHPOBATh CBOIO TOUKY 3PEHMUSI, OTCTaNBATh CBOIO MO3UIIHIO.

IIpenmMeTHbIMHU pe3yJIbTATAMH OCBOCHHMSI BHIITYCKHUKaMU OCHOBHOM IIIKOJIBI POTpaMMbl IO OMOJIOTUU SIBIISIOTCS:

1. B no3HaBaTesbHON (MHTEIIEKTYaIbHOW) cdepe:

* BbIJICJICHUE CYILECTBEHHBIX IPU3HAKOB OMOJIOTHUECKUX O0BEKTOB (OTJIMYUTEIBHBIX PU3HAKOB KUBBIX OPTaHU3MOB; KJIETOK U OpPraHU3MOB
pacTeHUid, KUBOTHBIX, TPHOOB U OAaKTepuil; OpraHu3Ma 4eloBeKa; BUI0B, 3KocucTeM; 6uocdepsl) U mpoiieccoB (0OMEH BEUIECTB U MpEeBpalleHre
SHEpIuu, MUTaHHE, JAbIXaHHUE, BbIJICIIEHUE, TPAHCIIOPT BEIIECTB, POCT, Pa3BUTHE, PA3MHOXKEHHUE, PETYISIINS KU3HEIeATENbHOCTH OpPraHu3Ma;




KpYroBOpOT BELIECTB U NPEBPALLEHUE SHEPTUN B IKOCUCTEMAX );

* IPUBECHHE JJOKA3aTENbCTB (apryMEHTaIMs1) POICTBA YEeNIOBEKA C MIIEKOMUTAIOUINMHU KUBOTHBIMU; B3aMMOCBSI3H YEJIOBEKa U OKPY>KAIOLIEeH cpeibl;
3aBHCHUMOCTH 3/I0POBBSI UEJIOBEKA OT COCTOSIHHSI OKPY>KAIOLIeH CpeIbl; HEOOXOIMMOCTH 3aIIUThl OKPYXKAOIIEH cpelibl; COOITI0IEHUS Mep
npodunakTuku 3a00JIeBaHUMN, BBI3bIBAEMbIX PACTEHUSIMHU, KUBOTHBIMH, OaKTEpUsIMU, TprdaMH U BUpyCcaMu, TpaBMaTu3ma, ctpeccoB, BUU-undexnuu,
BPEIIHBIX MPUBBIYEK, HAPYIICHUS OCAHKH, 3PCHUS, CIIyXa, MHPEKIIMOHHBIX U MPOCTYIHBIX 3a00JICBaHMIA;

* KiaccupuKalus — omnpesiesieHne MPUHAUICKHOCTH OHOJIOTHUYECKUX O0OBEKTOB K OIPe/IeICHHON CHCTEeMaTHYeCKON IpyIIIe;

* 00BsICHEHHE PO OMOJIOTHH B IPAKTUYECKOM IEATENLHOCTH JIFOJICH; MECTa U POJIU YEJIOBEKA B MIPHPOJIC; POJICTBA, OOIIHOCTH MPOUCXOKACHUS U
HBOJIIOIIMU PACTEHUU U )KUBOTHBIX (Ha MPUMEPE COMOCTABICHUS OTJEIBHBIX IPYIIIN); POJIU Pa3IUYHBIX OPTaHU3MOB B )KM3HH YEJIOBEKA; 3HAUCHUS
OMOJIOTUYECKOTO pa3Ho00pa3us sl cCOXpaHeHus: Onocdepsl; MEXaHM3MOB HACIIEICTBEHHOCTH U U3MEHUYUBOCTH, ITPOSIBIICHUS HACIIEICTBEHHBIX
3a0o0NieBaHUH y YeloBeKa, BUA000Opa30BaHUs U MPUCTIOCOOIEHHOCTH;

* pa3nuYeHre Ha TabaHIax yacTeil ¥ OPraHOMIOB KIIETKH, OPTAaHOB M CHCTEM OPTaHOB YeJIOBEKa; Ha )KUBBIX 00BEKTAX U TabJIHMIIaX OPTraHOB IBETKOBOTO
pacTeHusi, OpraHOB U CUCTEM OPraHOB >KUBOTHBIX, PACTEHUN Pa3HBIX OT/ENIOB, )KUBOTHBIX OTAEIbHBIX THIIOB U KJIACCOB; HanboJee pacpOCTPaHEHHBIX
pacTeHuii U JOMAIIHUX )KMBOTHBIX; ChEIOOHBIX U SAOBUTHIX I'PUOOB; ONACHBIX JIJISl UEIOBEKA PACTEHUM U KUBOTHBIX;

* CpaBHEHHE OMOJIOTUYECKUX 0OBEKTOB U MPOIIECCOB, YMEHHUE IeNaTh BBIBOJIbI 1 YMO3aKIIIOUEHHUS HA OCHOBE CPaBHEHMUS;

* BBISIBJICHHE U3MEHUYUBOCTH OPTaHMU3MOB; IPUCIIOCOOIEHUM OPraHU3MOB K Cpeie OOMTaHMsI; TUIIOB B3aUMOAECUCTBUS Pa3HbIX BUJOB B SKOCUCTEME;
B3aMMOCBS3€H MKy OCOOCHHOCTSMU CTPOCHUS KJIETOK, TKAHEH, OpraHOB, CUCTEM OPraHOB U UX (PYHKIHSIMH;

* OBJIaJIEHUE METOJaMH OMOJIOTUYECKOM HayKu: HAOI0IeHUE U ONMCaHUe OMOJIOTHYECKHX 00BEKTOB U MPOIIECCOB; TOCTAHOBKA OMOIOTMUECKHUX
HKCIEPUMEHTOB M O0BSICHEHUE UX Pe3yJbTaTOB.

IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOIO0 NMpeaMeTa.

BbINycKHHK Hay4YuTCH:

pacKpbIBaTh Ha MpUMeEpax poiib OMOIOTUH B (POPMUPOBAHUU COBPEMEHHON HAYYHOU KapTUHBI MUPA M B TIPAKTHYECKOH JEITEIbHOCTH JIIOJICH;
MOHUMATh W ONHCHIBATh B3aWMOCBSI3b MEXKIy €CTECTBEHHBIMH HayKaMu: OMOJOTHEH, (U3UKOW, XMMHUEH; yCTaHABIMBATh B3aUMOCBS3b MPUPOIHBIX
SIBIICHHI,

MOHUMATh CMBICII, Pa3MyaTh U OMKCHIBATH CUCTEMHYIO CBSI3b MEXY OCHOBOIOJIATAIONIMMH OUOJOrMYECKUMH MOHATHSIMU: KJI€TKA, OPraHU3M, BU]I,
sKOCUcTeMa, buocdepa;

UCIIOJIb30BaTh OCHOBHBIE METOJIbI HAyYHOTO MO3HAHHWS B YYEOHBIX OHOJIOTHYECKHX HCCICIOBAHHSIX, MPOBOJUTH JKCICPUMEHTHI MO H3YUCHHIO
Ononornyeckux 0ObHEKTOB U SIBICHUH, OOBSICHATH PE3YNIbTaThl KCIIEPUMEHTOB, aHATM3UPOBATh UX, (OPMYITHPOBATH BBIBOJIBL;

(bOpMyITHPOBAThH TUIOTE3bI HA OCHOBAHUH MPE/IOKESHHON OMOJIOrMYeCKOi HHPOPMAIIMU U TIPeJiaraTh BApUAHThI IPOBEPKH TMITOTE3;

CpaBHHMBAaTh OMOJIOTUYECKHE 0OBEKTHI MY COOOH 10 3aJaHHBIM KPUTEPHSIM, JIENIaTh BHIBOJIBI M YMO3AKIFOUSHHSI HA OCHOBE CPaBHEHHS;



00OCHOBBIBATh €IMHCTBO XMUBOW W HEXHUBOH HPUPOBI, POJCTBO XUBBIX OPraHM3MOB, B3aMMOCBSI3UM OPraHU3MOB U OKPY)KAIOILIEH cpe/bl Ha OCHOBE
OMOJIOTMYECKUX TEOPHii;

IIPUBOJIUTH IIPUMEPHI BELIECTB OCHOBHBIX I'PYII OPTraHUYECKUX COEIMHEHUN KIETKH (O€JIKOB, XKHUPOB, YIIIEBOAOB, HYKJIIEMHOBBIX KHCJIOT);
pacrio3HaBaTh KJIETKH (IIPOKApUOT U AYKApHOT, PACTEHUH M KMBOTHBIX) IO ONUCAHMIO, Ha CXEMAaTMYECKMX M300paKeHMSIX; YCTaHABIMBAaTh CBA3b
CTpoeHus U (PYHKIMI KOMIIOHEHTOB KJIETKH, 0OOCHOBBIBATH MHOT'000pa3ye KIETOK;

pacro3HaBaTh MOIMYJIALUIO U OMOJOIrMYECKUI BUJ] 10 OCHOBHBIM IIPU3HAKAM;

OIUCHIBATh (PEHOTHUIT MHOTOKJICTOUHBIX PACTCHUN M KUBOTHBIX 110 MOP(HOIOTHIECKOMY KPUTEPHIO;

O0BSICHATE MHOI000pa3ue OPraHu3MOB, IPUMEHSS SBOJIIOLIMOHHYIO TEOPHIO;

Kiaccu(uupoBaTh OMOIOrHYEcKrue 00BEKTH HA OCHOBAaHUH OJHOTO WJIM HECKOJBKUX CYIIECTBEHHBIX MPU3HAKOB (TUIIBI MUTAHMS, CIIOCOOBI ABIXaH U
U Pa3MHOKEHUsI, 0COOEHHOCTH Pa3BUTHS);

OOBSICHATH IPUYHMHBI HACIICACTBEHHBIX 3a00JICBAaHHUIA;

BBISIBJIATh U3MEHYMBOCTb y OPraHU3MOB; OOBSACHSTH INPOSBICHHE BUIOB M3MEHYMBOCTH, UCIOJIB3YS 3aKOHOMEPHOCTH W3MEHYMBOCTH; CPABHUBATH
HACJIEACTBEHHYIO U HEHACIIEICTBEHHYIO U3MEHUNBOCTb;

BBISIBJIATH MOpdosiornyeckue, Gu3noIorHueckue, MoBeIeHUeCKUE ajanTalul OpraHu3MoB K cpeie OOMTaHUs U JIEHCTBUIO SKOJIOTHYECKUX (DaKTOpOB;
COCTaBJISITh CXEMBI IIEPEHOCA BEIIECTB U SHEPTUH B SKOCUCTEME (LI€NU TUTAHUS);

IIPUBOAUTH JI0Ka3aTeNILCTBA HEOOXOAUMOCTH COXpaHEHUs1 OMOPa3HOO0pa3us sl yCTOHUMBOrO pa3BUTHS U OXPAaHbI OKPYKAIOLIEH Cpe/ibl;

OLIEHHUBATh JIOCTOBEPHOCTh OMOJOrMYECKON WH(POpMalUy, MOJIYYEHHOW W3 pa3HbIX HCTOYHUKOB, BBIIEIATH HEOOXOAMMYIO HH(MOPMALUIO IS
UCIOJIb30BaHUS €€ B y4eOHOM JesITeIbHOCTH U PEIIeHUH TPaKTUYECKUX 3a/1ay;

MPEICTaBIATh OMOJIOTUYECKYI0 MH(QOpPMAIMIO B BUAE TEKCTa, TaOMUIbl, TpaduKa, AMarpaMMbl M JIelaTh BBIBOJBI HA OCHOBAHUHU IPEJCTaBIECHHBIX
JaHHBIX;

OLIEHUBATh POJIb TOCTHKEHUHN T€HETUKHU, CEJIEKIINY, OMOTEXHOJIOTUH B TPAKTUYECKON AESITEIbHOCTH YEJIOBEKA U B COOCTBEHHOM KU3HH;

OOBSICHATH HETATUBHOE BIUSHHUE BEIIECTB (AJIKOr0JIsl, HUKOTHHA, HAPKOTUYECKUX BEIECTB) HA 3apO/IbIIIIEBOE Pa3BUTHE YEJIOBEKa;

OOBSCHATH MOCJEICTBUS BIUSHUS MYTareHOB;

OOBSICHATH BO3MOXHBIE TPUYMHBI HACIEICTBEHHBIX 3a00JI€BaHU.

BbINyCKHUK MOJIYyYUT BO3MOKHOCTh HAYUHThCS:

JaBaTh HayyHOe OOBsICHEHHE OMOJIOTMYEeCKUM (hakTam, Mpoleccam, sSBICHUSAM, 3aKOHOMEPHOCTSIM, UCIOJb3ySd OHMOJOTHYECKUEe Teopuu (KIETOYHYIO,
ABOJTIOIIMOHHYIO), YIeHUE 0 Onocdepe, 3aKOHbI HACJIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUYUBOCTH;

XapaKTepu30BaTh COBPEMEHHBIEC HAPABJICHUS B Pa3BUTUHM OMOJIOTHH; ONKCHIBATh MX BO3MOXHOE UCIOJIb30BAaHUE B IPAKTUYECKOH NEATETbHOCTH;
CpPaBHUBATH CIIOCOOBI JACICHHS KIETKUA (MUTO3 U MEH03);

pemaTh 3a1a4n Ha mocrpoenue ¢pparmenta Bropoit nenu JJHK no npennoxxennomy ¢parmenty nepsoit, uPHK (MPHK) no yuactky THK;



pelaTth 3a4a4 Ha ONPCACICHUC KOJIUYCCTBA XPOMOCOM B COMATHUYCCKUX U IMOJIOBBIX KIJICTKAX, @ TAKXKC B KJICTKAX IICPCA HAYaJIOM JCJIICHUA (Meﬁosa
U1 MI/ITOSa) " I10 €0 OKOHYaHHUH (,Z[J'IH MHOTI'OKJICTOYHBIX OpFaHI/ISMOB);

pemiaTb TI'CHCTHYCCKUC 3aJa4du Ha MOHOI‘I/I6pI/I,HHOG CKpCIIUBAHUC, COCTABJIATH CXCMbI MOHOFI/I6pI/II[HOFO CKpCUIMBaHusd, TPHUMCHAA 3aKOHBI
HaCJICACTBCHHOCTH U UCIIOJIb3Ys 6I/IOJ'IOFI/IIICCKYI-O TEPMHUHOJIOTUIO U CUMBOJIUKY,
YCTaHAaBJIMBATh TUII HACJICAOBAHUA U XAPAKTCP MPOABJIICHUSA IIPU3HAKA 1O 3al[aHHOI71 CXEMC pOI[OCJIOBHOfI, IIPUMCHAA 3aKOHbI HACJICACTBCHHOCTH,,

OLOCHUBATDL PC3YyJIbTAaThI B3aHMOHeﬁCTBHH YECJIOBCKa U OKPY)KaIOH_Ieﬁ Cp€abl, IMIPOrHO3UPOBATE BO3MOIKHBIC IMOCICACTBUA ACATCIbHOCTH YCIIOBEKA IJIA
CYIICCTBOBAHUA OTACIBbHBIX OMOIOTHYECKUX OOBEKTOB U LCJIBIX TPHUPOAHBIX COO6IJ_IGCTB.

OcHOBHOE€ co/iep:KaHNEe MMPOrPAMMBI

PA3JEJT 1
YueHue 00 IBOJIOIIUU OPraHUIECKOr0o MUpa

I'maBa 1. Pa3Butue npeacrasiieHuii 00 3BoIONMY KUBO npupoabl 10 Y. lapsuna. 14 yacos.

Pa3BuTne Ouonoruu B 10JapBUHOBCKUHM nepuoi. ['ocnoAcTBo B HayKe Npe/cTaBieHni 00 «M3Ha4aIbHOU 11e51ec000pa3sHOCTH» U HEM3MEHHOCTH
xuBoM npupobl. Pabotsl K. JInHHEs Mo cucTeMaTUKe pacTeHUH M )KMBOTHBIX; PUHLHUIBI JTHHHEeEeBCKON cuctemaTuku. Tpynsl XK. Krosse u XK.
ne Cenr-Unepa. OBomonuonHas teopus K. b. Jlamapka. IlepBrie pycckue 3BOJIIOIM OHUCTHL.

[Ipeanoceinky Bo3HUKHOBeHUsT yueHus Y. JlapBuHA: JOCTHKEHUS B 00JaCTH €CTECTBEHHBIX HAYK, dKCIeNUIIMOHHBIN Matepuan Y. JlapBuHa.
VYuenue Y. JlapBuHa 00 nckycctBeHHOM oTOope. Yuenue Y. /lapuHa o ectecTBeHHOM oTOOpe. Bujg — snemMeHTapHas HBOJIOLUOHHAS €IMHUIIA.
BceoOmias unauBuayanbHas U3MEHYMBOCTh U M30BITOYHAS YHCICHHOCTh TOTOMCTBA. bopb0a 3a cyliecTBOBaHNE U €CTECTBEHHBIN 0TOOP.

I'eHeTnka M HBOJIOLMOHHAS TEOpHs. DBOJIOLMOHHAA poib MyTauui. Ilomynsauus — sneMeHTapHas 3BOJNIONMOHHAs enuHuna. ['eHodoHn
nonynsuui. MpaeanbHble W peanbHble nonyiasuuu (3akoH Xapau — BaitnOepra). ['enetmdeckue mnpoueccel B monynsuusx. Peseps
HACJIEICTBEHHOW U3MEHUUBOCTH Nomysauuid. @opmel ecTecTBEHHOT0 oTO0pa. [IprcnocobaeHHOCTh OpraHu3MOB K cpejlie OOMTaHUs KaK pe3ysbTatr
NENUCTBUS €CTeCTBEHHOro orOopa. MukposBomorus. CoBpemeHHbIe mpenacTtaBieHus o BumpooOpazoBanuu (C. C. Yersepukon, M. U.
[MImaneraysen). (Biigan oredecTBEHHBIX Y4YeHBbIX B pasButue Ouorornm). ITyTH u ckopocTh BHA00O0pa3oBaHMs; Teorpaduyeckoe M 3KOIOTHYECKOe
BUJ1000pa3oBaHue. DBOMIOIMOHHAS POJIb MOAU(PUKALMI; GU3NOIOrHYECKHE alalTallui. TeMIIbl SBOJIIOLIHH.

m JlaGoparopHble 1 paKTUYeCcKue paboThI

m JlemoHcTpauus. buorpaduu ydeHbIX, BHECIIUX BKJIa/l B pa3BUTHE 3BOJIONMOHHBIX uiel. XKusub u aestenbHocTh JKana bartucra ®@pancya ne
Jlamapka.

m /lemonctpauus. buorpadpus Y. lapsuna. MapuipyT u KoHKpeTHble Haxoaku Y. JlapBuHa Bo BpeMs ImyTeliecTBUs Ha kopalie «buriby.




m [lemonctpanusi. Cxembl, WUIIOCTPUPYIOIIKME Tpolece reorpaguueckoro  BuaooOpa3oBaHus.  [loka3  JKMBBIX PacTeHH M >KUBOTHBIX;
repbapueB U KOJJICKIUH, T€MOHCTPUPYIOIINX HHIUBUIYAIbHYI0 M3MEHYHMBOCTH UM Pa3HO0Opa3ue COPTOB KYJIbTYPHBIX PAcTEeHUN U MOPOJ
JOMAIIHUX KXUBOTHBIX, @ TAK)KE PE3yJIbTaThl IPUCIIOCOOIIEHHOCTH OPTaHU3MOB K cpeje OOMTaHHsl U PEe3yiIbTaThl BUA00OPA30BaHMS.

m lI3yuyeHue N3MEHYNBOCTH.

m Buj u ero kpurepun. Pe3ynbTaTsl HCKYCCTBEHHOI'O OTOOpA HA COPTaX KyJIbTYPHBIX PACTEHUMH.

m V3yuenue npucnocoOIeHHOCTH OPTaHU3MOB K Cpesie OOUTaHHUS.

I'maBa 2. Makpossosonusi. Buojsiormueckue nocjaeacTBusi NpuodpeTeHust
npucnocodieHnii. 7 4acos.

['maBHBIE HanpaBieHUs SBOIIOLMOHHOrO Ipouecca. buonornueckuit nporpecc u 6uonoruueckui perpecc (A. H. Cesepuos). [lytu noctuxenust
OuoJsIornyecKkoro nporpecca. AporeHes; CymHocTbh apOMOP(GHBIX U3MEHEHUH U UX POJIb B 3BOIONMH. BO3ZHUKHOBEHHE KPYIHBIX CUCTEMATUYECKUX
IPYINI KUBBIX OPraHU3MOB — MAaKpOAIBOMIOLUSA. AJIJIOr€He3 U MPOrpEeCCUBHOE MPUCIOCOOJIEHUE K OMPECIIEHHBIM YCIOBHSM CYIIECTBOBAHMUS.
Kararene3 xak ¢opma gocTuxeHUs] OMOIIOTUYECKOTO MPOLBETAHUS TPYII OpraHn3MoB. OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIONUU: JUBEPTCHIIHS,
KOHBEPIeHLUs, Mapajulein3M; IpaBuWiIa HBOJIOUUMU TIPYNI OpraHu3MoB. Pe3ynbTaThl 3BOJIOLUM: MHOrooOpa3ue BHUJIOB, OpraHuvecKas
11eJ1€c000Pa3HOCTh, IOCTENIEHHOE YCI0KHEHNE OpraHU3aIiu.

m /lemoHcTpanus. Ilpumepsl TOMOJOTMYHBIX M aHAJIOTHYHBIX OpPTaHOB, HUX CTPOEHHME M IPOUCXOXKAEHHE B IPOLECCE OHTOIECHE3a.
CooTHollleHHEe MyTel NPOrpecCCUBHON OMOJIOTMYECKONW 3BOJIOUMH. XapaKTEepUCTHKA MPEACTaBUTENEH KUBOTHBIX M PACTEHUN, BHECEHHBIX B
KpacHyro KHUTY U HaXOASIIUXCS MOJ OXPAaHOU rocy1apCcTBa.

m OcHoBHbIE NMOHATHA. DBoyouus. Bun, nonymsiuus; ux kpurepun. bops6a 3a cymectsoBanue. EcrecTBeHHbIN 0TOOp Kak pe3yiabTaT OopbObI
3a CYLIECTBOBAaHME B KOHKPETHBIX YCIOBMAX cpenbl oOuTaHus. «BONHBI XKH3HM», MX NPUYMHBL, MYTH U CKOPOCTh BHUI000pa30BaHMSL.
MakposBomtonus. buonorndeckuit mporpecc M Ouonormdeckuil perpecc. IlyTu nocTmkeHHss OMOJIOTMYECKOTO Iporpecca; apoMopgos,
uaMoaaanTamnus, oduas neresepanus. 3Hauenue pabot A. H. CesepuoBa. (Briag 0Te4ecTBEHHBIX YUEHbIX B PA3BUTHI OUOJIOTHHN ).

I'nasa 3. PazBuTHe :x13HN Ha 3eMuie. 8 4acoB.

PazButne xu3HM Ha 3emie B apXEHCKYI0 M MPOTEPO30MCKYI0 3pbl. IlepBbie cnenpl xu3nu Ha 3emiie. [losBlieHNE BCEX COBPEMEHHBIX THIIOB
0€CI03BOHOYHBIX JKUBOTHBIX. OO0IIasi XapakTepUCTUKA U CHCTEeMaTHUKa BBIMEPIINX M COBPEMEHHBIX OECIIO3BOHOYHBIX; OCHOBHBIE HAIPaBICHUS
ABOJTIONMNA OECTIO3BOHOYHBIX KHBOTHBIX. IlepBeie xopmoBbie. HampaBieHuss SBONIONWM HU3MIMX XOPAOBBIX; 00MIas XapaKTepHCTHUKA
OecuepernHbIX 1 000JI0YHUKOB. Pa3BuTHE BOAHBIX PacTeHHI.



PazBuTue xu3Hu Ha 3eMie B MaJICO30MCKYIO 3py. DBOJIIOIUS PACTCHHI; MOSBICHUE TIEPBBIX COCYIUCTHIX PACTEHUMN; MAaIOPOTHUKHU, CEMEHHbBIE
MaroOpOTHUKHU, TOJOCEMEHHBIC pacTeHHs. BO3HMKHOBEHHME TO3BOHOYHBIX: PBIO, 3€MHOBOJHBIX, MPECMBIKAIOIMIMXCS. [1aBHBIC HaIpaBIICHH
3BOJIFOLIMU MTO3BOHOYHBIX; XapPAKTEPUCTUKA aHAMHHUI U aMHUOT.

Pazputne xu3Hu Ha 3emiie B Me3030HCKyr0 3py. IlosiBieHMe W pacnpoCTpaHEHHE MOKPBITOCEMEHHBIX PACTEHUM. DBOJIIOLMS Ha3€MHBIX
MMO3BOHOYHBIX. BO3HUKHOBEHHME MNTHUIl W MIeKonuTawiux. CpaBHHUTEIbHAs XapaKTEPUCTHKA BBIMEPIIUX U COBPEMEHHBIX HA3EMHBIX
MO3BOHOYHBIX. BhIMHpaHue TPEBHUX TOJOCEMEHHBIX PACTEHUIN U MPECMBIKAIOIIUXCS.

Pa3Butue xu3Hu Ha 3emile B KalHO30MCKYI0 3py. BypHOoe pa3BuTHE LBETKOBBIX pacTe€HUH, MHOrooOpa3ue HAceKOMbIX (MapasuliesbHas
sBoJONMsA). Pa3BuTHe TUIAICHTApHBIX MJICKOMUTAIONIMX, IMIOSBICHHE XWIIHBIX. BO3HHKHOBEHHME TIpUMaroB. IlosBIIGHHE TEPBBIX
npeacrasutener cemencrsa Jlrogu. YeTBEepTUUHBINA MEPHUOJA: SBOJIOLMSA MIEKONUTAKOMMX. Pa3BUTME NPUMATOB: HAIPABJICHUS SBOJIIOLHNHA
yenoBeka. OOIIMe IpeaKy YeI0oBeKa U YeJIOBEKOOOpa3HbIX 00e3bsH.
m JlemoncTpanus. Penpoxykuuu kaptuH 3. Bypmana, orpaxamommx ¢ayHy U (Gropy pasinyHbIXx nepruogoB. CXeMbl pa3BUTHS IAPCTB KUBOH
npupoibl. OKaMEeHEeJIOCTH, OTIIEYAaTKU PACTEHUM B IPEBHUX MTOPOJAX.

I'naBa 4. [Ipoucxoxaenne 4eja0BeKa 7 4acoB.

MecTo denoBeka B xHBOi# npupojae. Cucrematudeckoe mojoxenue Buga Homo sapiens B cucreme )XUBOTHOTO Mupa. [Ipr3HaKu u cBOCTBa
YeJI0BEeKa, MO3BOJISIFOLIME OTHECTHM €ro K pa3jIMyHbIM CHUCTEMATHUYECKUM TpylnaM [apcTBa XUBOTHBIX. [IpAMOXoxIeHHe; aHATOMHUYECKHE
MPEANMOCHUIKH K TPYJAOBOU JEATEIHPHOCTH W JaJbHEHIIEH CONMaIbHON ABOMONMH. CTaauu 3BOJIIOIMN YEJIOBEKa: JPEBHEUIINI YEIOBEK, IPEBHUI
YeJI0BEK, ITEPBbIE COBPEMEHHBIE JIFOU.

CaoiicTBa 4enoBeka Kak Owosiormueckoro Buna. [lomynsiuoHHas cTpykTypa Buaa HOMO sapiens; uenoBeueckre pachl; pacooOpa3oBaHME;
€MHCTBO IIPOMCXOXKIECHUS pac.

CpoiicTBa yenoBeka Kak OMOCOLMAIbHOIO CyliecTBa. JIBUMxKyliue cuiibl aHTpororeHe3a. @. DHreiabc 0 pojiM TpyAa B Ipoliecce MpeBpalleHus
00e3bsiHBI B YeloBeKa. Pa3BuTHe 4WieHOpa3IedbHOUW peur, CO3HAHMS M OOIIECTBEHHBIX OTHOIIEHUI B CTAHOBJIEHWHU 4YeJoBeKa. B3anmMooTHOIIEHHE
COLIMAJILHOTO U OHMOJIOTUYECKOTO B 3BOJIOLMU 4YeJOoBeKa. AHTHMHAy4yHas CYIIHOCTh «COLMAIbHOTO JapBHHHM3Ma» W pacu3Ma. Benymas poib
3aKOHOB OOIIECTBEHHOM KM3HU B COLIMATILHOM IIpOrpecce yeaoBedecTBa. buonornueckue cBOCTBa 4eJI0BEUECKOro 00 IIecTBa.

m JlemoHcTpanus. Mozenu CKelleToOB YeJI0OBEKA U IO3BOHOYHBIX JKUBOTHBIX.

m OcHoBHbIE OHATHS. Pa3BUTHE )KUBOTHBIX Y PACTEHUI B pa3JIMYHbIE IEPUO/BI CYIIECTBOBAHMS 3eMiH. [locTeneHHOe yCIIO)KHEHNE OpraHu3alun
U TIPUCTIOCOOJICHHE K YCIIOBUSIM CPEJIbl )KUBBIX OPraHU3MOB B IIpoliecce 3Botonnu. [Iporcxoxnenne yenopeka. JIBHXKYIINE CHIIBI aHTPOIIOTeHe3a.
Pons Tpyma B mpouecce mnpeBpamieHusi 00e3bsHBI B ueloBeka. UenmoBeueckwe pachl, MX €IUHCTBO. KpuTHKa pacu3mMa M «COIHAIBHOTO
JTApBUHU3MAY.



PA3JEJ | |

B3auMooTHOIIEHHs OpraHu3Ma U cpeibl. OCHOBBI IKOJIOTHH
I'masa 5S. Buocdepa, eé cTpykrypa u pyHkuuu. 4 gyaca.
buocdepa — xuBas 06onouka maanetel. CTpykrypa 6uochepsl: nutochepa, ruapocdepa, armocdepa. KoMmnoHeHTH Ouocdepsl: )KUBOE BEIIECTBO,
BHUJIOBOM COCTaB, pa3sHooOpasWe M BKJIaJ B Oumomaccy; OMOKOCHOE M KOCHOE BEIIeCTBO; OMoOreHHoe BemecTBo Omochepwnr (B. U.
Bepnanckuit). (Briiaa oTe4ecTBeHHBIX YUEHbBIX B pasBuTin Oronioruy). KpyroBopot BemiecTs B npupoze/lemoncTpamms. CXeMbl, OTpaXkarome CTpyKTypy
Ouochepsl U XapaKTepU3YIOIUE €€ OTAEIbHbIE COCTaBHbIE YacTU. TalOauIbl BUJOBOIO COCTaBa U Pa3HOOOPA3Us KUBBIX OPraHU3MOB OMoc(hepsbI.
Cxembl KpyroBopoTa BEILIECTB B IPUPO/IE.
I'mapa 6. ’Kuszup B cood0mecrBax. OcHoBbBl 3kK0JgO0rumu. 11 yacos.

Hctopusi ¢dopmMupoBanusi COOOIIECTB >KMBBIX OpPraHM3MOB. ['eonormyeckas MCTOPHS MATEPUKOB; H3O0JSAMHSA, KIMMATHYECKHE YCIOBUS.
buoreorpadus. OcHoBHbIe 6MOMBI cymin 1 MupoBoro okeana. buoreorpapuyeckue odaacTu.

EcrecTBeHHBIE cOOOIIECTBA KHUBBIX OPraHU3MOB. bBHOreoreHo3sl: sKoTon U OnoreHo3. KOMIOHEHThl OHOIICHO30B: MPOAYIEHTHI, KOHCYMEHTHI,
penyLeHTbl. buoneHo3bl: BU10BOE pazHOOOpa3ue, MIOTHOCTh MOMYIsIIuil, 6MoMacca.

AbGuotnueckue (axTopsl cpensl. Poiib Temneparypsl, OCBEIICHHOCTH, BJIQKHOCTH M IPYTHX (PAKTOPOB B KU3HEACATEIBHOCTH COOOIIECTB.
WHTeHCUBHOCTD JecTBUS (akTopa; orpaHnuyMBaroinii gpaxrop. Bzaumo neictBue GpakTopoB cpe/ibl, Npeaesbl BHIHOCIUBOCTH.

buotnueckue ¢axrtopsl cpeasl. MHTerpamnus Buaa B OHOLEHO3€; 3KoJornueckue HUIM. Llenu u cetw nutanus. DKoloruyeckas nupamujia
yuces Ouomaccel, s3Hepruu. CMeHa 61o11eH030B. [IpuunHbl cMeHbI OMOIIEHO30B; (OPMHUPOBAHUE HOBBIX COOOILECTB.

@®opMbl B3aMMOOTHOIIEHUH MEXJy opraHu3mMaMu. IIO3UTHBHBIE OTHOWIEHUS — CHUMOMO3: MYTyallu3M, KOOMEpalMs, KOMMEHCAIU3M,
HaXJIEOHMUYECTBO, KBAaPTHUPAHTCTBO. AHTHOMOTHYECKHE OTHOLICHMS: XHWIIHUYECTBO, Mapa3sUTH3M, KOHKYPEHLUs, COOCTBEHHO aHTHUOMO3
(anTHOMOTHKH, hUTOHIM B! U Ap.). [IporcxoxaeHre U IBOIONIMS Tapa3uTu3Ma. HeliTpanbHble OTHOIIEHUS! — HEUTPaIHU3M.

[ JlemoHcTpanus. KapTbl, oTpaXkaronye IeoIoTHYecKy0 HCTOPUIO0 MaTEPUKOB; PACTIPOCTPAHEHHOCTh OCHOBHBIX OMOMOB CYIIIH.

m /lemoHcTpauus. [Ipumepsl cuMOKMO03a IpeaCTaBUTENEH Pa3INYHBIX APCTB KUBON MPUPOIBI.

m OcHoBHble nOHATHA. buocepa. buomacca 3emsmn. buonoruueckas npoaykTuBHOCTh. JKHBoe BemecTBo M ero ¢yHKIuU. buonornueckuit
KpYrOBOpPOT BEUIECTB B Ipupoje. Dkojorus. BHemHss cpena. Dxosorudeckue (axtopbl. AOHoTHYecKkue, OMOTHYECKHE M aHTPOIOreHHbIE
(bakTopbl. DKOJIOIMYECKUE CUCTEMBI: OHMOTeoleH03, OMOIeHO03, arpoueHo3. IIpoayleHThl, KOHCYMEHThI, peayueHTbl. CaMoperymisiuus, cMeHa
OMOLIEHO30B U BOCCTaHOBJIEHUE OMOILIEHO30B.

I'naBa 7. buocdepa u yenoexk. Hoocdepa. 8 yacos

AHTpomoreHHbIe (PaKTOPhI BO3JACHCTBUS Ha OMOIIEHO3HI (POJIb YenoBeKa B mpupoze). [IpodieMbl parimoHaAIbHOTO TPUPOIOTIONB30BAHUS, OXPAHBI
MPHUPOJBL: 3alUTa OT 3arpsA3HEHUN, COXpPAHEHHE HTAIOHOB U MaMSITHUKOB MPHUPOJIbI, OOECTIeueHe TPUPOJHBIMU PECYpcaMy HACENICHUS TJIAHETHI.
Mepsl 10 00pa30BaHUIO SKOJOTUYECKUX KOMIUIEKCOB, IKOJIOTHYECKOe 00pa3oBaHUeE.



| JleMoHcTpanus, BinsHue X034MCTBEHHOM NEATEIBbHOCTH 4YEJIOBEKa Ha mpupony. KapTel 3amoBegHBIX TEpPUTOPUN HAIlEW CTPAaHbl U
OJIFDKHETO 3apyOeiKbs.
I'masa 8. buonuka. 5 yacos.

Hcnonp3oBaHne 4€I0BEKOM B XO3HCTBECHHON AEATEIBHOCTU NPUHLUIIOB OPraHU3alluy PACTEHUN U KU BOTHBIX. DPOPMBI )KMBOTO B NIPUPOJE U
UX MPOMBILIUIEHHbIE aHAJIOTH (CTPOUTENIBHBIE COOPYKEHHUSI, MAILIMHBI, MEXaHU3MBI, IPUOOPHI U T. 1.).
m JlemoHcTpauus. [Ipumepsl CTpYKTYpHOM OpraHu3aliy *KUBBIX OPraHU3MOB M CO3/IaHHBIX Ha 9TOW OCHOBE OOBEKTOB (IIPOCMOTP U OOCYXKJIEHHUE
WJUTIOCTpAlUi y4eOHHKA).
m OcHoBHble NOHATHA. Bo3nelicTBue yenoBeka Ha 6uocdepy. OxpaHa NpUpPOAbl; OMOIOIMYECKHI U COLMANIbHBINA CMBICII COXPAHEHUSI BUJOBOIO
pazHooOpa3us OMoneHo30B. PanuoHanbHOE NMPUPOIONOJIb30BAaHUE; HEUCUEpPIAEMble M HCUEpIaeMble pecypchl. 3alnoOBEAHUKH, 3aKa3HUKH,
napku; Kpacnas kuura. buonuka. ['enHas uHxeHepusi, Ouorexnosnorus. YMeHus. O0bACHATh HEOOXOIUMOCTh 3HAHUSA U YMEHUS MPAKTUUECKU
IIPUMEHSTh CBENECHUA 00 SKOJOIMYECKMX 3aKOHOMEPHOCTSIX B IPOMBIIUIEHHOCTH U CEIbCKOM XO3AHWCTBE ISl MPABUIBHON OpraHu3aluu
JI€COBOJICTBA, PBHIOOBOJACTBA W T. ., a TaKXKe IS pEILIeHUs BCEro KOMILIEKca 3a/ady OXPaHbl OKpYXKAroIled cpeabl M paluoHaIbHOIO
MIPUPOIONOJIB30BAHUS.

TemaTHuyeckoe MJIAHAPOBAHUE.

Ne i/ HanmeHoBaHMe pa3/1e/ioB U TeM.

1 Pa3nen 1. Yuenue 00 3BOJTIIONMH OPraHMYECKOIr0 MUPA.

I'maBa 1. 3akoHOMEpHOCTH Pa3BUTHS KUBOH NPHPOAbI. JBOJTIOLHOHHOE y4eHue. 14 yacos.
BBoaubIif nHCTpYKTaXx 1o 1/0.. Mcropus npeacraBieHuil o pa3BUTUH KU3HU Ha 3emiie. AHTUYHBIE U CPEHEBEKOBBIE MTPEICTABICHUS O
CYIIHOCTH M pa3BUTUH XKu3HU. Crucrema opranuyecko npupoasl K. JIlunues.

2 Pa3zButue sBoMIONIMOHHBIX Uel. DBomtonnonHas Teopus JK.-b. Jlamapka.
3 IIpeanocbuiky BO3HUKHOBeHUs Teopuu Y. JlapuHa.
4 OpomonnonHas Teopus Y.Jlapsuna. Yuenue Y.J/[apBrHa 06 HCKyCCTBEHHOM 0TOOpE.

N3yuenne pe3yabTaToB HCKYCCTBEHHOTO 0TOOpA.

5 Vuenue Y.JlapBuHa o ecrecTBeHHOM 0TOOpe. bopr0a 3a CyiecTBOBaHHE U €CTECTBEHHBIN 0TOOp. Beeobias mHaAnBUIyaTpHaS
W3MEHYUBOCTh U U30BITOUHAS YHCIeHHOCTh MoToMCTBa. JL.p. Nel «CpaBHUTENbHAS XapaKTEPUCTHKA €CTECTBEHHOTO U UCKYCCTBEHHOTO
otb6opay JI/p.Ne2 «3ydueHrne n3MEHINBOCTH




CoBpeMeHHbIE TTPEICTABICHHS O MEXaHU3MaX U 3aKOHOMEPHOCTSX IBOJIIOIUU. MUKPOIBOJIIOLIHSL.
Bun — sBomonionHas enununa. Kpurepuu u cTpykrypa.

7 OBOJIIOLIMOHHAS POJIb MyTAIUM.
8 JLp.Ne3 «Onucanne ocobeit Buaa mo MopgoIoruuecKoMy KpUuTEpHIO»
9 I'eneTnyeckue mporecchl B MOMYISALIUAX.
10 ®opMBI €CTECTBEHHOT'O 0TOOpA: ABMKYIIUNA U CTAOUITU3UPYIOIIHIA.
®opmsl ectecTBeHHOTO 0TOOpa. JI.p.Ned «CpaBHEHHE MPOLIECCOB ABIKYIIETO U CTAOUITU3UPYIOLIETO 0TO0Opay
11 [Ipucnoco0aeHHOCTh OPraHU3MOB K YCIIOBUSIM BHEITHEH Cpe/ibl Kak pe3yabTaT
JIEHCTBUSI €CTECTBEHHOTO 0TOOpA.
3abota 0 motomMcTBe. OTHOCUTENBHBIN XapaKTep NPUCTOCOOICHHOCTH.
12 JI/p.Ne5 «M3yuenune npucrnoco0JICHHOCTH OPraHu3MOB K CpeJie OOUTaHUS.
13 Bunoo6pa3oBaHue kak pe3yiabTaT MUKPOIBOTIOIMH. MUKpodBotoius. COBpeMeHHBIE MTPE/ICTABICHHS O BUI000pa30BaHUU
(C.C.YetBepukos, JI.JI.IIIManerayses).
14 O60061enre u mpoBepoyHas padbota mo Teme « MUKPOIBOTIOIUS.
15 I'masa 2. Makpo3Boonus.
Buosorunyeckue nmocjaeacTBUS NPUOOPETEHHs MPUCTOCOOIeHHT. 7 YaCOB.
OcHOBHBIE 3aKOHOMEPHOCTH IBOIOIHH. MaKpOIBOTIOIHS.
16 [Tyt nocTuxeHus GMOJIOTMUECKOro nmporpecca. ' TaBHbIE HAITPaBICHUS IBOIOIIMOHHOTO mporiecca. AporeHes JI.p.Ne6 «BrisiBienue
apoMop(}030B y pacTeHUH U Y )KUBOTHBIX)»
17 AmIoreHes u MporpecCuBHOE MPUCIIOCOOICHHE K OTPeAeIEHHBIM YCIOBUSM cyiiecTBoBanusl. JI.p.Ne7 «BrisBneHue uanoaaantanui y
pPacTeHHH U Y KHUBOTHBIX)»
18 Kararenes kak opma JocTHKEHHUS] OMOJIOTHUECKOTO MPOIBETAHUS OPTaHU3MOB.
19 OCHOBHBIE 3aKOHOMEPHOCTH OMOJTOTHIECKOMN IBOJIIOITUH.
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20

3aKOHOMepHOCTI/I 9BOJJIIOLITMOHHOT'O ITponecca. HpaBI/IJIa OBOJJIOLMH.
PGBYJ'IBTaTBI 3BOJIFOIIHUH.

21 O06001eHre. DBOJIOIMOHHOE yUEHHE.

22 I'naBa 3. PazBurtue xxu3uu Ha 3emiie. 8 yacos.
["'eoxpoHOJIOTHYECKast HCTOPHS 3EMITH.

23 PazButue xu3HM B apXxencKoi spe.

24 Pa3BuTHe )KU3HU B TPOTEPO30ICKOM U MAIe030HCKO Ipax.

25 Pa3BuTHe )KU3HU B IPOTEPO30ICKOM U MAIe030MCKO Ipax.

26 PazButTHe )U3HU B ME3030HCKOM IpeE.

27 Pa3Butue xu3HU B ME3030MCKOM 3pe.

28 Pa3Butue %u3HM B KallHO30MCKOM 3pe.

29 O6o6menue. Pazputue xu3nu Ha 3emiie.

30 I'maBa 4. IIpoucxoskaeHue 4yeg0BeKa. 7 4acos.
ITpoucxoxaenue yenoneka. [lojgoxkeHne yenoBeka B CHCTEME OPraHUYECKOT0 MHUpa. DBOJIIOIHS IPUMATOB.

31 Cranuu 5BOJIONNMY YesloBeKa. JIpeBHeHIMe 10 Iu.

32 JlpeBHuE MrHOAM.

33 ITepBble COBpEMEHHBIE JTIOAM.

34 CoBpeMeHHBIH 2Tall HBOJIIONNY YeToBeKa. YeIoBeYeCKue pachl.

35 JLp.Ne8 «AHa/IN3 M OLIEHKA Pa3JIMYHbBIX THIOTE3 MPOUCXO0XKICHUS YETOBEKA
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36

[IpoBepounasi pabota. DBONIOIMOHHOE YueHHe. Pa3BuTre opraHmueckoro Mupa.

37 Paznen 2. B3anMooOTHOIIEHNSI OPTaHU3MA H CPeJIbl.
I'naBa 5. buocdepa, eé crpykrypa u pynkuun. 4 yaca.

Buocdepa- xuBas 00osouka minanetsl. Ctpykrypa Ouocdepst. KocHoe BemecTBo 6uocdepsl.
38 JKuBoe BerecTBo 6HoChEpHI.
39 KpyroBopot BemiecTs B mpUpo/Ie.
40 O6o6menue. [Tonstue o Guochepe.
41 I'maBa 6. 7Ku3Hb B coodmectBax. OcHOBBI 3Kko0s10rMH. 11 yacos.

XKuznb B coobiecTBax. Mcropusi popmMupoBaHusi cCOOOIIECTB JKUBBIX OPraHH3MOB.
42 B3anmooTHoOIIeHUs opranu3Ma u cpebl. EcTecTBeHHBIE COOOIIECTBA JKUBBIX OPraHU3MOB.
43 AbGuotuueckue daktopsl cpeanbl. Temmeparypa.
44 B3aumoneiictBue ¢akropoB cpeabl. OrpaHnynBaromuii Gpaxrop.
45 buotnyeckue pakropsl cpeapl. JI/p.Ne9 «CocraBineHue cxeM nepenayn BEIIECTB ¥ SHEPTHH (TICTIeH ITUTAHMS )».
46 CMmeHa GMOIIEHO30B.
47 O06o001enne. B3auMooTHOIIEHUS OpraHU3Ma U CPEJIbl.
48 B3auMooTHOIIICHUsT MeX Iy opraHu3Mamu. [1o3uTuBHBIC OTHOMIEHHS - cuMOn03. Kooneparus. Myryanusm. KommeHcamsM.
49 AHTHOMOTHYECKHE OTHOIICHHS. XHUITHIUYECTBO. [lapasutu3m. [lapasutndeckre OTHOMICHHS Y PACTECHHIA.

Konkypennuus.
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50

Heurpanuzm

o1 O6006menne. B3auMoOTHOIIEHHS MEXKTy OpraHU3MaMHU.
52 I'nasa 7. buocdepa n yesoBex. Hoocdepa. 8 uacos.
BsaumopeiicTBue yenoBeka Ha MPUPOAY B MPOIIECCEe CTAHOBIECHUS OOIIECTBA.
[TpupoaHbie pecypchl U MX UCITIOIB30BaHHE
53 [TocnencTBust X03HCTBEHHOM NESTEIbHOCTH YEJIOBEKA Ul OKPYXKAIOIIeH cpenibl. 3arps3HeHHE BO3IyXa.
54 3arpsi3HeHue MPecHbIX BOJ U MHUPOBOro OKeaHa.
95 AHTpPONIOT€HHbIE U3MEHEHUS TTOYBBHI.
56 Biisinue 4yenoBeka Ha paCTUTENbHBIA U )KUBOTHBIM MUD.
57 PannoaktuBHOE 3arps3HeHue onochepsl.
58 OxpaHa IpupoIsl ¥ MEPCIEKTUBBI PALIMOHAIIEHOTO MPUPOI0TOIH30BAHMSL.
59 O600menue. BzaumoeiicTBue YeoBeKa Ha MPUPOTY.
60 I'naBa 8. buonuka. 5 yacos.
buonuka
61 Vcrionp30BaHuE YEIIOBEKOM MPUHITUIIOB OPTaHU3aIIMH PACTEHUH 1 )KUBOTHBIX.
62 @DOopMBI KUBOTO B MPUPOJIE U UX MPOMBIILICHHBIE aHATIOTH
63 O606menue. Hoocdepa. [IpoBepounas padora. B3auMoOTHOIIIEHHS] OpraHu3Ma U CPeIbl.
64 HToroBblii ypok.
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