I[MosicHuTeabHAS 3aNIMCKA K padoyel mporpaMmme mo O0MoJioruu s 9 kiaacca

[Iporpamma pa3paborana Ha ocHOBe DeiepabHOrO rocyJapCTBEHHOIO 00pa30BaTENbHOIO CTaHJapTa OCHOBHOTO 0011ero 00pa3oBaHus,
[Tporpammbl ocHOBHOTO 0011Iero oopasoBanus o ouonoruu. V — IX kmacesl (aBropsl B.B. Ilaceunuk, B.B. Jlattommn, B.M. [akynosa).

JlanHas mporpaMma HampaBieHa Ha (QOPMHpPOBAHHE Yy YdYalllUXCs TPEICTaBICHHA O 4YeloBeKe Kak OuocommambHOM cymiectBe. Ot6op
COJICPKAHHUS MTO3BOJIHUT YYAIIUMCSI OCBOMTH OCHOBHBIC 3HAHHS U YMEHUS, 3HAYUMBIC 1T (POPMUPOBAHUS OOIIEH KyIbTYPbI, COXPAHEHHUST OKpPYIKaroIIen
cpezbl 1 COOCTBEHHOTO 3/10POBbSI.

Jlisi TIOBBINIEHUSI YPOBHS IOJNYYCHHBIX 3HAHWUH M TPUOOPETEHHS TPAKTHYSCKHMX YMEHUH M HAaBBIKOB IMPOTPaMMOW IperycMaTpUBACTCS
BBINOJIHEHHE MPAKTHYECKUX U Ja00paTOPHBIX paboT. OHU OPHUEHTUPYIOT y4alllUXCsl Ha aKTUBHOE ITO3HAHHE CBOMCTB OpraHM3Ma 4ejoBeKa U pa3BUTHE
YMEHHUH 110 YXOAy 32 HUM. VI3y4eHHI0 COCTOSIHUSI CBOCTO OPTaHU3Ma M €T0 37I0POBBSI CIIYXKHT PsIJT CAMOHAOIIOICHUIA.

B nporpamme naetcs mpuMepHOE pacipeeleHie MaTeprala 1mo pasaeinaMm u TemaM. B pabodeil mporpamMme y4uTeiab MOXKET H3MEHSITh MOPSI0K
W3JI0KCHHUS ¥ YUCJIA YaCOB, OTBEJICHHBIX HAa UX U3YUCHHE.

B nannHO# mporpamme mpeaycMOTpeH pe3epB cBoOoaHOTrO ydeOHOro Bpemenu (10 4.) mms Goree IMMPOKOTo HCIIOJIB30BAHUS Pa3HOOOPA3HBIX
(dbopm opraHu3zamy y4eOHOT0 poIiecca, BHEPEHUS COBPEMEHHBIX MEarorn4eCKuX TEXHOJIOTHIA.

I'naBHo#i wesibl0 M3yuyeHHMsl Kypca Ouojorum B 9 Kiacce sBisercs (OpMUPOBAaHUE Yy ydYalllUXCsl LIEJTOCTHOTO MPEACTABIECHUS O MUDE,
OCHOBAaHHOTO Ha TMPUOOPETEHHBIX 3HAHUAX, YMEHHUSX, HABBIKAX M CIOCO0AxX AESITEIBHOCTH; OOOTallleHHUE OIbITa PA3HOOOPA3HON ACATEIHHOCTH
(MHAMBHyaJ IbHON U KOJIJICKTHBHOI), OMBITa TIO3HAHUS U CAaMOIIO3HAHUS; MOJITOTOBKA K OCYILIECTBICHHIO OCO3HAHHOTO BbIOOpa MHAMBUIYAILHOW WIIN
npodeccHOHaTBHON TPAeKTOPUU. DTO ONpEaeIUiIo Heau o0ydeHus 6uonoruu B 9 kiacce:

(] oBnazeHWEe YMEHUSIMM NPUMEHATh OUOJOTHYECKHE 3HAaHUS Ui OOBACHEHHS INPOLIECCOB M SBICHUH >XMBOM INPHPOJIBI, HCIOIB30BAThH
MH(}OpPMALIHIO O COBPEMEHHBIX JIOCTHKEHUSIX B 00J1aCTH OUOJIOTUU U DKOJIOTUH, paboTaTh ¢ OMOJIOTHYECKUMU PpUOOpamMu, CIIpaBOYHUKAMU;

[ pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH B Mpoliecce NMpOoBeeHUs HAOIOIEHUHN 3a KUBBIMU
OpraHu3Mamu, OMOJIOTUYECKHX IKCTIEPUMEHTOB, paOOTHI C pa3IMYHBIMU HCTOYHUKAMH HH(POPMALINH;

(] BOCIUTaHKE MMO3UTUBHOIO LIEHHOCTHOTI'O OTHOILEHUS K KUBOW IPUPOJIE;

[] ucrnonb30BaHUE MPUOOPETEHHBIX 3HAHUHA U YMEHUI B IIOBCEAHEBHOM KU3HM I COOJIIO/ICHHS ITPABUJII MOBEICHUS B OKpYKaloLIeH cpere.

JIuunocmnas opuenmayua o0pazoBaTEILHOIO MPOLIECCA BBIABISAET IPUOPUTET BOCIIMTATENIBHBIX U Pa3BUBAIOIIKX Lieaei o0yueHus. CiocoOHOCTb
yyalxcs MOHUMAaTh NMPUYUHBI U JIOTHMKY Pa3BUTHUS 3BOJIOLMOHHBIX MPOLECCOB OTKPBIBAET BO3MOXKHOCTH JJII OCMBICIEHHOI'O BOCIPHSITHUS BCETO



pa3Hoo0pa3us IKOJOTHUECKUX MPOOJIeM, CYIIECTBYIONIMX B COBpeMEHHOM Mupe. CucreMa y4yeOHBIX 3aHSATHI MpPU3BaHA CIOCOOCTBOBAThH YCHIICHHIO
MOTHUBAIMH K TO3HAHUIO U TBOPYECTBY, BOCIUTAHUIO INYHOCTHO U OOIIECTBEHHO BOCTPEOOBAHHBIX KaueCTB.

Ha ocnoBanuu tpedoBanuii ['ocynapctBeHHOro obpasoBareiabHoro cranaapra 2004 r. B copepikaHuM KajleHJapHO-TeMaTUYECKOro MIIaHUPOBAHUS
IIPEAIIONAracTCs PEeaM30BaTh AKTYaJbHbIE B HACTOSAIIEE BPEMs KOMIICTEHTHOCTHBIM, JIMYHOCTHO OPUEHTHPOBAHHBIN, NEATEIBHOCTHBIA IOIXOMBI,
KOTOpBIE ONPEEISIIOT 3a1a41 00y YeHHSI:

NnpuodpeTeHre 3HAHMI O >KUBOW TMPHPOJE, MPUCYIIUX €l 3aKOHOMEPHOCTSIX, O POJM OMOJOrMYECKOW HAyKH B NMPAKTHUECKOW NESATETBHOCTH
JI0JeN, METO/IaxX MO3HAHMS KUBOU IPUPOJIBI;

OBJIaJileHHE CI0C00aMH yueOHO-TI03HAaBATEeIbHON, MH()OPMAIIMOHHON, KOMMYHHUKAaTUBHOMN, pe(IeKCUBHOM JesATEbHOCTH;

OCBOEHHeE CJIeIYIOIMX o01enpeIMeTHbIX KOMIIeTeHIUIi:

1. Ilennocmmuo-cmoicnoean Komnemenyus onpenenser chepy MHUPOBO33PEHMsI YUEHMKA, CBSI3aHHYIO C €r0 LEHHOCTHBIMH OPHEHTHPaMH, €ro
CIOCOOHOCTBIO BUIETh M IMOHUMATh OKPY’KAIOIIUNA MHp, OPUEHTHPOBATHCS B HEM, OCO3HABATH CBOIO POJib, YMETh BHIOMPATH LIEJIEBBIC M CMBICIOBbIC
YCTQHOBKH U1l CBOMX JEWCTBUI M MOCTYNKOB, MPUHUMATh pelleHus. JJaHHas KOMIETeHLUsT o0ecreyrBaeT MEXaHU3M CaMOOMPE/ICNICHHs YUeHUKA B
CUTyauusix yueOHoH nesrenbHocTd. OT Hee 3aBUCUT UHAMBHyaIbHas 00pa3oBaTebHas TPACKTOPHs yUYEHUKA U IPOTrpaMMa €ro >KU3HeAeATeIbHOCTH B
LETIOM.

2. ObuweKynomypHas Komnemenyus OTpaxaeT KPyr BOIPOCOB, 10 OTHOIICHUIO K KOTOPBIM YYEHHUK JOJDKEH OBITh XOPOIIO OCBEAOMIICH, 00JIa1aTh
[IO3HAHUSIMU U OIIBITOM JIEATEIbHOCTH, B YACTHOCTH 3TO BOIPOC O POJIM HAYKM U PEJIUTHUU B KU3HHU yesoBeka. OOLIEKyIbTypHOE COEpKAHUE Kypca
«Bseoenue 6 06wyro 6uon02uI0 U 9K0102UI0» BKIIIOYAET B c€0s1 OCHOBBI OMOJIOTHH B (pOpME NOHATHIH, 3aKOHOB, IPUHIIUIIOB, METOJI0B, THIIOTE3, TEOPHIA,
cuuTaromuxcs QyHIaMEeHTaIbHBIMU TOCTHKEHUSMH 4YeJIOBeUecTBa; (hyHJaMeHTalbHble Ipo0OaeMbl B 001aCTH OMOJIOTUH, pellaeMble YeIOBEUYECTBOM,
OCHOBHBIE LIEHHOCTHBIE YCTAHOBKH, HEOOXOAUMBIE JJIsl UX Pa3pEIICHUs..

3 YuebHo-noznasamenvHas KOMHEMEHUUs BKIIOYACT B CeOsl DJIEMEHTHI JIOTUYECKOW, METOJOJIOTHYECKOH, OOIeydeOHOW NesaTeIbHOCTH,
COOTHECEHHOH C pealbHBIMH MO3HaBaeMbIMU oOBbekTamu. Ciofa BXOAAT 3HAHMA M YMEHHs OpPTaHU3allUM IiefienojaraHus, MJIaHUPOBaHUs, aHAIU3a,
peduiekcun, CaMOOLEHKH Y4eOHO-TIO3HABATENbHOM JesTeNbHOCTH. [10 OTHOIIEHMIO K HM3y4aeMbIM OOBEKTaM YYEHUK OBJIAJ€BACT KpEaTHUBHBIMU
HaBbIKAMU MIPOAYKTHUBHOMN AESITEIbHOCTH: JOOBIBAHUEM 3HAHUH HENOCPEICTBEHHO U3 PEalbHOCTH, BIaJCHUEM ITpUEMaMU IeHCTBUI B HECTaHIapTHBIX
CUTYaLUAX, IBPUCTUUECKUMHI METOJaMH PELICHUS IIPOOJIEM.

B paMkax J1aHHON KOMIIETEHIIMH BBIAEISIOTCS CIASAYIOIIUE Y M € H U 1 , OTIPe/ICIsIEMbIe CTaHIapTaMuU:
3.1 CpaBHeHHue, CONOCTaBJICHHE, KiIacCU(DUKAIMS, PAHKUPOBAHHE OOBEKTOB MO OJHOMY WJIM HECKOIBKMM TPEIIOKEHHBIM OCHOBAHHSIM,
KpUTEpUAM. Y MEHHE pa3nudath (HakT, MHEHHE, JOKa3aTeIbCTBO, TUIIOTE3Y.
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3.2 OmpeneneHue aJeKBaTHBIX CIIOCOOOB pelieHHs y4eOHOW 3ajaydl Ha OCHOBE 3a/JaHHBIX AITOPUTMOB. KomoOunuposeanue u3zeecmmuuix
anzopummog NesTEeNbHOCTH B CUTYallUAX, He MPEANOIaraluX CTaHAapTHOE MPUMEHEHHE OJTHOTO U3 HUX.

3.3 HccnenoBaHue HECIOXKHBIX MPAKTUUYECKUX CUTYALUH, 6blOGUIMCEHUE HPEONOJI0NHCEHUNl, NOHUMAHUE He00X00UMOCMU UX NPOBEPKU HA
npakmuke. Vicnonb3oBaHUE JaOOPATOPHBIX PabOT, HECIOXKHBIX SKCIEPUMEHTOB Ui JOKAa3aTENbCTBA BBIIBUTAEMBIX IMPEAMNOJIOKEHUI; OmucaHue
pe3yIbTaTOB 3TUX PalOT.

3.4 CaMOCTOSITENIBHOE HA OCHOBE OTIOPHOU CXEMBI hopmyiuposanue onpedesieHuii OCHOBHBIX MOHSATHI Kypca OMOIOTHH.

3.5 TBopueckoe pelieHue y4yeOHbIX M MPAKTHUECKUX 3aJau: YMEHHE MOMUBUPOBAHHO OMKA3bIEAMbCA OM 00pA3yd, UCKAMb OPUSUHATIbHbIE
PpeuteHusn; caMoCTOsITENIbHOE BBITIOJTHEHUE PAa3INYHBIX TBOPUECKUX padOT; yuacmue 6 npoeKmHoul 0eamenabHoCHu.

3.6 Hcnonb3oBaHue 11 TO3HAHUS OKPYXKAIOUIETO MHUPA PA3IUYHBIX Memo008 (Hadnlo0eHue, umepenue, oOnvlim, 3IKCnHEPUMEHM,
Modenuposanue).

3.7 Onpeoenenue cmpykmypol u xapaxkmepucmurka o0ObEKTa MO3HAHUS, MTOUCK (DYHKIIMOHAJIBHBIX CBSI3€H M OTHOIICHUNA MEXIY 4acTSAMH LIEJIOTO.
Pa3nenenue npoueccos Ha dTalbl, 3BEHbS.

4 Ungpopmauuonnaa komnemenyus. [Ipy moMoiy peanbHbIX 00BEKTOB (TENEBU30p, MAarHUTO(OH, TenedoH, Gakc, KOMIBIOTEDP, IPUHTEP, MOJIEM,
KOnup) W MHGOPMALMOHHBIX TEXHOJIOTUH (ayauo- M BHJAEO3aNUCh, AIEKTpoHHass mouta, CMU, MHTepHeT) gopmupyrorcs y M € H M 1
CaMOCTOSITENIbHO UCKaTh, aHAJIM3UPOBATh U OTOMPATh HEOOXOIUMYIO HH(POPMALIMIO, OPraHU30BbIBaTh, IPE0OPa30BbIBATh, COXPAHAThH U NEPEIaBaTh €€.
JlaHHasi KOMIIETEHIIUSI 00ECIIEYMBAEeT H 4 B bl K M JICITEIBHOCTH YYCHUKA 110 OTHOIICHUIO K MHPOPMALINHU, COJIEpKAIeics B y4eOHBIX IpeaAMeTax H
00pa3oBaTeNbHBIX 00JACTAX, a TAKXKE B OKPYKAIOIIEM MHpE:

4.1 Ymenue u3Bnekatb y4eOHyr0 MH(GOpPMAIMIO HAa OCHOBE COMOCTABUTEIBHOTO aHajIM3a PUCYHKOB, HATYpaJIbHBIX OHMOJIOTMYECKUX OOBEKTOB.
MOJIENeH, KOJJICKIIUN, Y4eOHBIX AJICKTPOHHBIX U3/IaHHM.

4.2 Ymenue paboTaTh ¢ OMOJOrHYECKUMHU CIOBAPSMHU U CIIPAaBOYHUKAMU B TIOMCKE 3HAYEHUHM OMOJIOTNYECKUX TEPMHUHOB.

4.3 YMeHue noip30BaThesl NPEAMETHBIM yKa3aTeaeM SHIMKIIONEINH U CIIPaBOYHHUKOB JJIs1 HAXOXKACHUS HHPOPMAITUH.

4.4 YMeHue rOTOBUTH U JIeNIaTh COOOILEHHS.

4.5 Ymenue nonw3oBatbes MHTEPHEToM niist moucka yueOHO#M nHGOpMAITiy.

4.6 YMmeHue nepenaBath coJiep KaHue MPOCIYIIaHHOTO TEKCTa B CKATOM WJIM Pa3BEPHYTOM BHJI€ B COOTBETCTBUM C LIEJIbIO yUEOHOI0 3aJaHusl.

5 Kommynuxkamuenaa komnemenyus. BxirouaeT 3HaHHE HEOOXOJIUMBIX S3BIKOB, CIIOCOOOB B3aUMOJAECHCTBUS C OKPYKAIOUIUMH U yJaJI€HHBIMU
JIOABMU U COOBITHSIMH, HABBIKU PaOOTHI B TPYIIE, BIaIeHUE Pa3IMYHBIMU COLMAIBHBIMHI POJISIMHU B KOJUIEKTUBE. YUCHHK JIOJDKEH YMETh IIPEICTaBUTh
ce0s, HamUCaTh MUCHMO, aHKETY, 3asBJIEHUE, 3aJlaTh BOMPOC, BECTU TUCKYCCHIO M JAp. J[1si OCcBOEHMs JaHHOW KOMIIETEHIMH B y4yeOHOM mpoliecce



¢bukcupyercss HEOOXOUMOE M JOCTATOYHOE KOJIMYECTBO PEANBbHBIX OOBEKTOB KOMMYHUKAIIMA U CIHOCOOOB pabOThI ¢ HUMH ISl YUCHHKA KauIOH
CTYINEHHU O0yUYeHUs B paMKaXxX Ka)KIOro M3y4aeMoro mpeaMeTa uid o0pa3oBaTenbHON 00IacTH.

B pamkax naHHOM KOMIIETEHIIH BBIACIAIOTCS CISAYIOIINE Y M € H s, ONpe/ieisieMble CTaHAapTaMu:

5.1 YMeHue nepenaBaTh COJEpKaHUE MPOCTYILIAHHOTO TEKCTa B CKATOM WJIM Pa3BEPHYTOM BUJIE B COOTBETCTBHH C LENbIO YU€OHOTO 3aaHMsl.

5.2 YMeHnue nepedpa3upoBaTh MBICITH (OOBSICHUTH «AHBIMU CIIOBAMUIY).

5.3 Oco3nannoe u 6Oeznoe umenue meKcmog PATUYHBIX CTUJIEH M JKaHPOB, NMpOBEACHHE HH()OPMAIIMOHHO-CMBICIIOBOIO aHAIM3a TEKCTa.
Hcnonv3osanue paziuuHbIX 614008 YMeHUA (03HAKOMUMELbHOE, NPOCMOMPO8Oe, NOUCKOBOE U JIP.).

5.4 Buvioop u ucnonvzoeanue BBHIPA3UTEIBHBIX CPEJICTB SI3bIKA W 3HAKOBBIX CUCTEM (mexcm, mabauya, cxemd, ayouosu3yaivHbill pso W Ip.) B
COOTBETCTBUHM C KOMMYHHKATUBHOMU 3a/1aueii, chepoit u cuTyanuen oommeHus .

5.5 Bnaoenue mononozuueckoi u 0uanozuieckou peupto. YMEHHE BCTYIATh B peyeBOe OOIICHUE, YIaCTBOBATH B JUAJIOTE (HOHUMAMb MOUKY
3peHusi cobeceOHUKa, NPU3HABAMb NPABO HA UHOE MHEHUe).

6. Coyuanvno-mpyoosas KomnemeHnyusa BKIIOUAET B ceOs BlaJeHUE 3HAHUSMU U OIMBITOM B 00JacTU MPO(ECCHOHATHHOTO CaMOOIPEAETICHHUS.
VY4eHUK OBIaJIeBa€T MUHUMAIbHO HEOOXOJUMBIMU JIJISl )KU3HU B COBPEMEHHOM OOIIECTBE HABBIKAMH COLIMATBHON aKTUBHOCTH U (DYHKIIMOHATHHOM
I'PaMOTHOCTH.

7 KomnemeHnyusa 1uuHOCHHO20 CAMOCO8EPUIEHCHIB08AHIA HATIPABIICHA HA OCBOGHHE CIIOCO00B (PM3UUECKOT0, TyXOBHOTO M MHTEJUIEKTYaITbHOTO
CaMOpPa3BHUTHS, SMOIIMOHAIBHON CAaMOPETYIISAIUN U CAMOTIOICPKKHU. PeabHBIM 00BEKTOM B cpepe JaHHOM KOMIIETEHIIUN BBICTYIAET caM yueHuK. OH
OBIIQJICBAET CIIOCO0AMU JICSATEIHHOCTH B COOCTBEHHBIX MHTEpPECaX M BO3ZMOXKHOCTSIX, YTO BBIPAXKAETCS B €0 HEMPEPHIBHOM CAMOIIO3HAHUH, PAa3BUTHH
HEO0OXOJIMMBIX COBPEMEHHOMY YEJIOBEKY JTMUYHOCTHBIX Ka4eCTB, OPMUPOBAHUU NICUXOJIOTHUECKON IPaMOTHOCTH, KYJAbTYPhI MBIIIUICHUS U TIOBEJCHUS.
K naHHOl KOMIIETEHIIMM OTHOCSTCS MpaBUiia JUYHOM TMTHUEHBI, 3200Ta 0 COOCTBEHHOM 37I0POBbE, MOJIOBAsI TPAMOTHOCTh, BHYTPEHHSS HKOJIOTUYECKast
KynbTypa. Cro/1a e BXOAUT KOMIUICKC Ka4eCTB, CBSI3aHHBIX C OCHOBAMH 0€30TIACHOH JKU3HEIeATeILHOCTH JIMYHOCTH.

B pamkax naHHOM KOMIIETEHITMH BBIACISIOTCS CICAYIOIINE YMEHHS H HABBIKH, ONIpeIeiieMble CTaHAapTaMHU:

7.1 Camocmosamenvnasa opzanusayusa yieOHOUN NEATEIBHOCTH (NOCMAHOBKA Yeau, NIAHUpOosanue, onpeoeieHue ONMUMAIbHOZO0 COOMHOULeHUs]
yenu u cpeocms v ap.).

7.2 Bnanenue HaBbIKAMU KOHTPOJISI M OLIEHKH CBOEU JEATEIbHOCTH, YMEHUE MPEIBHUIECTh BO3MOKHbBIC MOCIEACTBHS CBOMX JAeWcTBUU. [lonck u
yCTpaHEHUE MPUIHH BOSHUKIIUX TPYTHOCTEH.

7.3 Cobnrooenue Hopm nogedeHus B OKPYXKAOIICH cpelie.



7.4 Bnanenue ymeHuamu COBMECTHOH JEATEIBHOCTU: CO2NACO6AHUE U KOOPOUHAUUA OeAMeNbHOCMmU ¢ Opy2UMU ee YUACHMHUKAMU;
00beKmMugHoe OYeHUBAHUE C60E20 6K1AOA 6 PeuleHue 00WUX 3a0aY KOIEKIMUGA; yuen 0COOeHHOCHell PA3IUYHO20 POle6020 NO6eOeHUsA (Tuoep,
NOOYUHEHHBLU W TIP.).

7.5 OI_[eHI/IBaHI/Ie cBOECH ACATCIIBHOCTH C TOUKHU 3PCHUSA HPABCTBCHHBLIX, ITPABOBBLIX HOPM, 9CTCTUUCCKUX LIeHHOCTeH. Mcnob30BaHNE CBOUX IpaB U
BBIIIOJIHEHHE CBOUX 00S3aHHOCTEH KaK rpaxaiaHvHa, 4iICHa O6IIICCTBa n y‘IC6HOFO KOJIJICKTHUBA.

TPEBOBAHWSA K YPOBHIO IIOJATOTOBKHA BBIITY CKHUKOB OCHOBHOM IIKOJIBI

B pe3ynbraTe u3yueHus: OMOJIOrMH ydalirecs TOJKHbI 3HaTh/TIOHUMATh:

* IPU3HAKH OMOJIOIMYECKUX OOBEKTOB: JKUBBIX OPTaHU3MOB; T€HOB M XpOMOCOM; KJIETOK M OPIraHU3MOB PAaCTeHUH, )KUBOTHBIX, TPUOOB U OaKTEpHIi;
MOMYJISILIUI; SKOCUCTEM U arposKocucTeM; OMocdepbl; pacTeHH, )KUBOTHBIX U TPHOOB CBOETO PErHOHA;

* CYITHOCTH OMOJOTMYECKUX MPOIECCOB: 0OMEHa BEIIECTB U MPEBPAICHHUS YHEPIUH, MUTAHUS, IbIXaHUs, BBIIEJICHHUS, TPAHCIIOPTA BEIIECTB, POCTa,
pa3BUTHSA, PA3MHOXKEHUS, HACTIEICTBEHHOCTH U U3MEHYUBOCTH, PETYJISIUH )KU3HENEITEIbHOCTH OpraHu3Ma, pa3apakuMOCTH, KPYTOBOpOTa BEILIECTB U
IIPEBPALIEHUS SHEPTUN B DKOCUCTEMAX;

* 0COOEHHOCTH OpraHU3Ma YelI0BeKa, ero CTPOEHUS, JKU3HEETEIIbHOCTH, BbICIIE HEPBHOM JESITEILHOCTH U TIOBE/ICHUS;

YMETB!

* 00BACHATD: POJIb OMOJIOTUH B (POPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B IPAKTUYECKON NeATEIbHOCTH JIF0IeH 1
CaMoro Y4eHHUKa; pOJICTBO, OOIIHOCTh MPOUCXOXKICHUS 1 YBOJIIOIUIO PACTCHUH U KHUBOTHBIX (Ha IPUMEPE COMOCTABJICHHUS OTACIBHBIX I'PYIII); POJIb
pa3IMYHBIX OPIaHU3MOB B KU3HH YEJIOBEKA U €r0 JIeATEIIbHOCTH; B3aUMOCBSI3HM OPraHU3MOB U OKpYJKarollel cpesibl; pojib ONOJIOrHYeCKOro
pa3Hoo0pa3us B cCOXpaHeHUH O0Mochepbl; HEOOXOAMMOCTD 3aIIUTHI OKPYIKAIOIIEH CPeIbl; POACTBO YEJIOBEKA ¢ MIIEKOIMHUTAIOLIMMHU )KUBOTHBIMH, MECTO
U pOJIb U€JIOBEKA B MPUPOJIE; B3AUMOCBSI3H YEJIOBEKA U OKPYXKAIOILEH Cpe/ibl; 3aBUCUMOCTD 3/J0POBbsl YEJIOBEKA OT COCTOSIHUS OKPY KaroIleH cpeabl;
MIPUYMHBI HACJIEJICTBEHHOCTU M U3MEHYMBOCTH, TIPOSIBIICHUS HACJIEICTBEHHBIX 3a00JIeBaHM, MIMMYHHUTETA Y YEJIOBEKA; POJIb TOPMOHOB M BUTAMHHOB B
OpraHu3Me;

* U3y4aTh OMOJIOTHUECKUE OOBEKTHI U MPOLIECCHI: CTABUTH OMOJIOTHYECKUE SKCIIEPUMEHTHI, OMIMCHIBATD M OOBSACHATH PE3YIbTAThI ONBITOB;
HaOJI0AATh 32 POCTOM U Pa3BUTUEM PACTEHUI U )KUBOTHBIX, IOBEACHUEM JKUBOTHBIX, CE30HHBIMU U3MEHEHUSIMH B IPUPOJIE; pacCMaTpUBaTh Ha
TOTOBBIX MUKpOTIpenapaTax 1 ONHCHIBATh OMOIOTUYECKHE O0BEKTHI;

* pacro3HaBaTh U ONUCHIBATh: HA TaOJIMLIaX OCHOBHBIC YAaCTH U OPTraHOUABI KJIETKH, OpPraHbl U CUCTEMbI OPIaHOB YEJIOBEKA; HA KUBBIX O0BEKTaX U
TabJIUIaX OpraHbl IIBETKOBOTO PACTEHUS, OPTaHbl U CHCTEMBI OPTaHOB KUBOTHBIX, PACTEHUS Pa3HBIX OTJIEJIOB, )KUBOTHBIX OT/IEIBHBIX THIIOB U



KJIaCCOB, HauoOoJee PaCIIpOCTPAHCHHBIC PACTCHUS U JKUBOTHBIX cBoen MCCTHOCTH, KYJIBTYPHBIC PAaCTCHUA U JOMAIIIHUX JXUBOTHBIX, C'I)CI[O6HI)I€ u
SITOBHUTBIC TPUOBI, OTTACHBIC JIJISl YEIIOBEKA PACTCHUS M KUBOTHBIX;

® BBIABJIATH U3BMCHYNBOCTE OPraHU3MOB, HpI/ICHOCO6J'I€HI/I$[ OpraHnu3MoB K CpEac O6I/ITaHI/I$I, THUIIbI B3aHMOHeﬁCTBHH PAa3HBIX BUJOB B OKOCUCTEME,

* CpaBHUBATH OMONOTHUECKHE OOBEKTHI (KJIETKH, TKAaHHU, OpPTaHbl U CUCTEMBI OPTaHOB, OPTaHU3MBI, PEACTABUTENCH OTACIBFHBIX CHCTEMAaTHIEC KIX
IPYMI) U I€JaTh BBIBOABI HA OCHOBE CPABHEHUS;

* OIpEENATh IPUHAITIC)KHOCTh OMOIOTHYECKUX 0OBEKTOB K OTPE/ICICHHON cUCTeMaTHUeCKOH Tpyre (kinaccuduxars),

* aHAJIM3UPOBATH M OIICHUBATh BO3JICHCTBHE (PAaKTOPOB OKpYIKaIoMIeH cpebl, PakTOpOB pUCKa Ha 3JOPOBbE YEIIOBEKA, TOCIIECICTBUH NS TETLHOCTH
YelIOBEKa B AKOCHCTEMAX, BIIUSHUE €T0 TIOCTYIKOB Ha )KUBBIE OPTAaHU3MBI U DKOCHCTEMBI,

* IPOBOJIUTH CAMOCTOSITEIIHHBIN IMOUCK OMOJIOrHYECKOW MHPOPMAILIMU: HAXOAUTh B TEKCTE yICOHUKA OTIIMYUTEIbHBIC IPU3HAKH OCHOBHBIX
CUCTCMATUYCCKHUX T'PYIIIL; B 6I/IOHOFI/I‘-IGCKI/IX CJIOBApsX U CIIPABOYHUKAX — 3HAYCHHUC 6I/IOHOFI/I‘-ICCKI/IX TCPMHHOB; B pa3JIMYHbIX HCTOUHHUKAX —
HE0O0X0UMYI0 HHGOPMAITUIO O JKUBBIX OpraHru3Max (B TOM YHCJIE C UCIIOJIb30BaHUEM MH(DOPMAITMOHHBIX TEXHOJIOTH);

HUCITOJIB30BaTh HpI/IO6pCTeHHBIe SHAaHUA U YMCHUA B HpaKTI/I‘-IeCKOﬁ ACATCIbHOCTHU U HOBCC,[[HCBHOﬁ JKU3HU OJIA:

* coOmroaeHuss Mep POQUIAKTHKN 3a00JI€BaHUH, BBI3BIBAEMBIX PACTEHUSMH, )KUBOTHBIMH, OAKTEpUSIMH, TPHOAMU U BUPYCAMH, & TAK)KE
TpaBMaTu3Ma, crpeccoB, BUU-unpekmu, BpeJHbIX TPUBbIUEK (KypeHHE, aTKOT0JIN3M, HAPKOMAaHHs1), HApYILIEHHUs] OCAHKH, 3pSHHUS, CIIyXa,
WHQEKIIMOHHBIX U MPOCTYIHBIX 3200JICBaHUIA;

* OKa3aHUs EePBOM TTOMOIIH IIPH OTPABJICHUH SIIOBUTHIMU TPUOAaMH, paCTEHUSIMH, TIPU YKYCaxX JKUBOTHBIX; IIPU MPOCTYTHBIX 3a00JI€BaHUSX,
0KOTax, 0OMOPOKEHUSX, TPaBMaX, CIIACEHHH yTOMAOIIETO;

* palMoOHAJIBLHON OpTaHU3AIUH TPYAa U OTAbIXA, COOTIOACHIS MPaBUII MOBEACHHS B OKPYXKAIOMICH cpee;

* BBIpAIIMBAHUS M PA3MHOKCHUS KYJIbTYPHBIX PACTCHUI M JOMAITHUX KUBOTHBIX, YX0JIa 32 HUMHU;

* IPOBEICHNUS HAOIIOIEHUH 32 COCTOSTHUEM COOCTBEHHOT'O OpraHn3Ma.



Conep:xxanue Kypca OuoJioruu 9 kijacca
BBenenue. buosiorusi B cucreme Hayk (3 4)

buonorus xak Hayka. MecTo 6M0JI0TMH B cUcTeMe HayK. 3HaueHue OMOJIOrUH JIsl TOHUMaHUS Hay4HOH KapTUHBI MUpa. MeToabl OMOI0rH4YeCKIX
uccnenoBanuii. Ilonstue «xu3npy. CoBpeMeHHbIE HayYHbIE MPEICTABICHUS O CYIIIHOCTH )KU3HU. 3HaUeHUE OMOJIOTMUECKOM HAYKHU B JI€ATEIIbHOCTH
YeJI0BeKa.

JleMOHCTpPalMuU: IOPTPETHI YUEHBIX-010JIOr0B; cxema «CBsi3b OMOJIOTUH € APYTUMH HAyKaMK».

Pa3gen |. YpoBHu opranuszanuu xuBoii npupoasl (44 1)
I'naBa 1. Mosekyasipublii ypoBeHb (9 1)

[Ipeamer, 3aa4u 1 METOIBI UCCIIEAOBAHUS IUTOJIOTMU KaK HAYKH. VICTOpHS OTKPBITUS U U3ydeHUs KiIeTKH. OCHOBHBIE MOJIOKEHUS KIETOYHOM
TEOpUH. 3HAYCHHE LIUTOJOTUYECKUX UCCIICIOBAHUM JIJIs1 pa3BUTHsI OMOJIOTHUHU U IPYTUX OMOJOTHYECKUX HAYK, MEIULIUHBI, CEJIbCKOTO XO35HCTRA.

KreTka kak cTpykrypHas ¥ (yHKIIMOHAIIbHAS €AMHUIIA KUBOT0. XUMUYECKHUI COCTaB KICTKHU. [ pynIbl OpraHMYeCKUX COCTUHECHHUIA: YTIICBOIbI,
JUNUIBI, O€IKU, HYKJIEMHOBbIE KUCIIOTHI. bruonornyeckue Katanu3aTophl.

Bupycsl.

I'naBa 2. Knerounsiii yposens (10 u)

OcHOBHBIE KOMITOHEHTHI KJIeTkH. CTpoeHne MeMOpaH u siipa, ux ¢pyHkuuu. LluTonnazma u ocHOBHBIE opraHouabl. VX ¢yHKIIMK B KIIETKE.
Oco0eHHOCTH CTPOEHUS KIETOK OaKkTepuid, TpHOOB, )KUBOTHBIX U pacTeHHid. Pa3nuuus B CTpOeHUH KJIETOK MPOKAPHOT U 3YKapPHOT.
OOMeH BeIecTB U MpeBpalieHust SHeprus B KieTke. CrocoObl MoydyeHns: OpraHndeCKUX BEIIECTB: aBTOTPOQBI U reTepoTpodsl. DOTOCHHTE3, €T0
KOCMHYECKasi poJib B Ouocdepe.
buocunres 6enkos. [lousitue o rene. [JHK — ncrounuk renernyeckoit nadopmanuu. ['eHeTHUecKknit Ko7, MaTpuyHBIM NPUHITATT OMOCUHTE3a
6enkoB. O6pazoBanue PHK no marpune J[HK. Perynsus Ouocunresa.
[TonsTne o romeocTase, peryssanys NpoLUecCOB MPEBPALICHUS BEILIECTB U YHEPTHUU B KIIETKE.
Jlenenue KieTku. MuTo3.
JleMOHCTpauum: MUKpOIIpEnapaThl KJIETOK PAaCTEHUH U KUBOTHBIX; MOJIEb KJIETKH; ONBIThI, WIUTIOCTPUPYIOLIHNE Npoliecc (GOTOCHHTE3A; MOIETU
PHK u IHK, pa3nu4HbIX MOJIEKYJ i BUPYCHBIX YaCTHII, CXeMa IMyTel MeTaboIu3Ma B KIETKe; MoieTb-anminkanus «CuaTe3 6enkay.
JlabopaTopHblie padoThlI:



* CTpoeHHE FyKapUOTHUECKHUX KJIETOK Y PACTEHH, )KUBOTHBIX, TPUOOB U MPOKAPUOTUYECKUX KIIETOK y OaKTepUi.
» HabmoneHnue mia3Moinu3a 1 Jemia3MoiIn3a B KIIeTKaxX dMHUIepMHuca JyKa.

I'masa 3. Oprann3meHnHsblii ypoBeHb (144)

Pa3zmHOXeHME 1 MHANBUAYATBHOE pa3BUTHE (OHTOT€HE3) OpraHu3MoB.CaMOBOCTIpOU3BEACHIE — BCeOOIIee CBOMCTBO KUBOT0. DOPMBI pa3sMHOKEHUS
opranu3moB. becronoe pa3MHOKEHHE U €r0 THIBL. MUTO3 Kak OCHOBa 0ECIIOIOro pa3MHOXKEHHUS U POCTa MHOTOKJIETOYHBIX OPTaHU3MOB, €TO
OHMOJIOTUYeCcKOe 3HAYCHHE.

[TosoBoe pazmHOX)eHUE. Meiio3, ero Ouojornueckoe 3HaueHue. brosornueckoe 3Ha4€HHUE OTI0I0TBOPECHHS.

[TonsTHe MHANBUAYAIBHOTO Pa3BUTHS (OHTOIEHE3a) Y pACTUTENIBHBIX U )KUBOTHBIX OPTaHU3MOB. Jlenenue, poct, audepeHuanis KIeTok,
OpraHoreHes, pa3MHOXXE€HUE, CTapeHUe, CMepTh oco0eil. Binsnue GpakTopoB BHELIHEH cpe/ibl HAa pa3BUTHE 3apO/ibIiia. Y POBHHU MPUCTIOCOOICHNUS
opraHmu3mMa K UBMCHAKOINUMCSA YCIIOBUSAM.

JleMOHCTpanum: TabINIIbI, UJUTFOCTPUPYIOLIUE BUIBI OECIIOJIOTO U MOJIOBOT0 Pa3MHOXKEHHSI, SMOPUOHAIBHOTO U OCTAMOPHOHAIBHOIO Pa3BUTHS
BBICIINX paCTeHHﬁ, CXO0ACTBO 3ap01151mel?1 IIO3BOHOYHABIX X XMBOTHBIX, CXCMbl MHUTO3a U Mmelo3a.

['eneTrka Kak oTpaciib OMOJIOTrUYeCKON HayKu. VICTOpHS pa3BUTHS T€HETHUKH. 3aKOHOMEPHOCTH HACIICIOBAHUS MPU3HAKOB KHUBBIX OPTaHU3MOB.
Pa6oter I'. Mennens. MeTonpl UCCiieI0BaHUS HACIIECACTBEHHOCTH. | MOPHIOIOTHYECKUI METOT U3YUeHUS HACTIEACTBEHHOCTH. MOHOTHOpHUIHOE
CKpeluBaHue. 3aKOH JOMUHUPOBaHUs. 3aKOH paciuerienus. [lonHoe n HenoiHoe JOMUHUPOBAHKUE. 3aKOH YHCTOTHI TAMET U €r0 LIUTOJIOTUYECKOE
o0ocHoBaHKe. DEHOTHUIT ¥ T€HOTHII.

I'enetnueckoe onpezenenue nojia. ['eHeTHYeCcKast CTpyKTypa MOJIOBBIX XpoMocoM. HaciegoBanue npu3HakoB, CHETUIEHHBIX C TTOJIOM.

XPpOMOCOMHasI TEOPHS HACJIEICTBEHHOCTH. | €HOTHIT KaK 1EeJIOCTHAS CHCTEMA.

OcHoBHBIE (OPMBI U3BMEHUUBOCTH. | €HOTHIIHYECKAst U3MEHUYMBOCTh. MyTaruu. [I[puduiHbI 1 yacToTa MyTalluii, MyTareHHbIe (DaKTOPEHI.
DBOJIIOIIMOHHAS POJIb MYTaIIHi.

KoMOuHaTHBHASI H3MEHYUBOCTh. BOSHUKHOBEHHE Pa3IMYHBIX KOMOWHAIINN T€HOB U MX POJIb B CO3JJaHUM I'€HETUYECKOT0 Pa3HO0Opasusl B Mpeaesiax
BHJAa. DBOJIOIMOHHOE 3HAUYeHE KOMOMHATUBHOMN N3MEHUYHUBOCTH.

deHoTUNHYUECKAs!, WK MOJU(DHUKAIIMOHHAS, U3MEHUYUBOCTh. POJIb yCI0BHI BHEIITHEH CpeIbl B PA3BUTHH M MPOSIBIICHUN MTPU3HAKOB M CBOMCTB.

JleMOHCTpaumM: MOICIU-ANIIMKALIMY, WIUTIOCTPUPYIOLINE 3aKOHBI HACIECTBEHHOCTH, IEPEKPECT XPOMOCOM; PE3YJIBTATHI OIBITOB,
MOKAa3bIBAIONIUX BIMSIHUE YCIOBUHM Cpe/Ibl HA U3BMEHYMBOCTh OPTaHU3MOB; TepOapHbIe MaTepUabl, KOJUICKIIUU, MYJISKA THOPUTHBIX, TTOJTUIUIOUTHBIX
pacTeHUN.

JlabopaTopHblie padoThlI:

* I3yuyeHne U3MEHYMBOCTH Y PACTEHUHN U )KMBOTHBIX.

* I3yuenne peHOTUITOB paCTEHUH.



[IpakTueckas padora:
* Perenne reHeTHUECKUX 3a/1a4.

I'enernka uenoBeka
Mertob! H3ydeHHs HacIIeICTBEHHOCTH YeloBeKa. | eHeTndeckoe pasHooOpasue yenoBeka. ['eHeTnyeckne OCHOBHI 310pOBbs. BiusHue cpers! Ha
IeHETUYECKOE 3/I0pOBbE YenoBeka. I 'eHeTnyeckue 60ae3HH. ' @HOTUIT U 310pOBbE YETIOBEKA.
JleMOHCTpanuu: XpOMOCOMHBIE aHOMaJIMH YeJI0BEKA U X ()CHOTHITNICCKHE TPOSIBIICHUSI.
JlaGopaTopnas pabora:
* CocraBiieHHEe POIOCTOBHBIX.

OCHOBEI CEJIEKIUN H OMOTEXHOJIOI MU
3agauu U METOAbI celeKnu. ['eHeTrKa Kak HaydyHasi OCHOBA CEJICKI[UU OPraHu3MOB. J{OCTHKEHUsT MUPOBOM M OTEYECTBEHHOMN CEIEKLIUU.
JleMOHCTpanyu: )KUBbIE PACTEHUS, TepOapHBIC IK3EMILISPBI, MYJISDKU, TaOJIHIIbl, oTOrpadu, WLTIOCTPUPYIOIINE PE3YIbTAThI CEIICKIIMOHHOM
pabOoThL; MOPTPETHI CEIICKITHOHEPOB.

I'naBa 4. [lony191MOHHO — BH/10BOi1 ypoBeHb ( 34)
Bua. Kpurepuu Buna. BunooOpasosanue. [lonstue Mukpossostonun. [lonynsannonnas crpykrypa Buja. [lomynanus kak sieMeHTapHast
IBOJIIOLIMOHHAS eAMHUIA. bronornueckas kinaccuduxanus.

I'maBa 5. JxocucTeMHbIH ypOoBeHb (44)

Coob1iecTBo, sK0cucTeMa, buoreorieHo3. CoctaB u CTpyKTypa coobuiecTa. [IpogykTuBHOCTE coobmiecTBa. [loToku BemecTBa U YHEPTUU B
JKOCUCTEME.

DKOCHCTEMHas OpraHU3anus ) KUBOH MPUPOIBL. DKOCHCTEMBI. Poitb mpon3BotuTenei, moTpeduTeneit u pa3pyninTenei OpraHndeckux BEeIIecTB B
HKOCHUCTEMAX M KPYyroBOPOTE BEIIECTB B pupoe. [Iumiessbie cBa3M B s3kocucTeMe. OCOOEHHOCTH arpo’KOCHUCTEM.

JlaGopaTopHble paOOTHI:
* CTpoeHHEe pacTeHH B CBS3U C YCIOBUSMU JKU3HHU.
* [loncueTr MHIEKCOB INIOTHOCTHU AJIS ONPEACIIEHHBIX BUI0B PACTEHU.
* Briienenue nuieBbIxX 1ene B MCKyCCTBEHHOM YKOCUCTEME (Ha MPpUMEpe aKBapuyma).
[IpakTuyeckue paboOTHI:
* HaGmronenus 3a ce30HHBIMHM U3MEHEHUSIMU B )KUBOW IPUPOJIE.



* CocraBieHHE CXEM Mepeaayu BEIIECTB U SJHEPTUH (LIeneil MUTaHus)
I'naBa 6. BuocgepHusblii ypoBeHb (44)

buocdepa — rnobansHas skocuctema. Cpensl )xu3Hu. Cpenoodpasyromas AesITePHOCTh OpraHn3MoB. KpyroBopoT BeriecTB B 6uocdepe.
IKCKypCHs:
» Cpea )XHU3HU U €€ OOUTATEIH.

Pazpea Il. DBooumst opranuveckoro mupa (13u4)
I'nasa 1. OcHoBBbI yueHusi 00 3BoTrOUMHA (74)

VYdenue 00 IBOIIOIUH OpraHndeckoro mupa. Y. JlapBiuH — OCHOBOIIOJIOXKHHK YUEHUS 00 IBOJIIONWH. [IBIDKYIINE CHITBI M PE3YITBTaThl SBOJIOIHH.
YcnoxxHeHHe pacTEeHH U )KUBOTHBIX B IPOLIECCE IBOMIONUH. bruonornueckoe paznooOpasue Kak OCHOBA YCTOHUMBOCTH OHOCHEPHI, pe3ysIbTaT
sBostoIMH. CyITHOCTH SBOJIFOIIMOHHOTO MOIX0/1a K H3YYECHHUIO )KUBBIX OPTaHU3MOB.

ILBI/I)KYH_[I/IG CUJIbI U PE€3YyJIbTAThI 3BOJIFOIHH. (DaKTOpBI OBOJIIOLIUA U UX XaPAKTCPHUCTHUKA

EctecTBeHHBIIT 0TOOp — NMBMKYINAS ¥ HANIPABJISIONIAs CHIIA 3BOIONMU. boph0a 3a cyliecTBOBaHUE KaKk OCHOBA €CTECTBEHHOT0 oTOopa. Poib
€CTECTBEHHOT'O 0TOOpa B ()OPMUPOBAHUN HOBBIX CBOMCTB, PU3HAKOB U HOBBIX BHJIOB.

Bo3HMKHOBEHHME alanTalliii ¥ UX OTHOCHTENBHBIN XapakTep. B3auMonprucnoco0IeHHOCTh BUIOB KaK pe3yJbTaT JSHCTBUS €CTECTBEHHOTO 0TOOPA.

3HaueHue 3HaHUH 0O MHUKPO3BOJIIOIWHA OJIA YIIPABJICHUSA NPUPOAHBIMU MMOMYJIAUAMUA, pCHICHUS HpO6JIeM OXpaHbl OPpUPOABLI U PAITMOHAJIBHOT'O
MIPUPOOTIOIB30BAHNS.

[Tonsitue 0 MakpodBosonuu. COOTHECEHUE MUKPO- M MAKPOAIBOJIONNHU. Y CIIO)KHEHUE PACTEHUH M JKUBOTHBIX B MTPOIIECCE IBOIIOIUH.
buonorudeckoe paznooOpa3ue Kak OCHOBA YCTOHYMBOCTH OUOC]EPBI, pe3yNIbTaT IBOIIOIUH.

ﬂeMOHCTpaHI/IHI JKHUBBIC PAaCTCHHA U )KUBOTHBIC, rep6apHI>1e 9K3CMIIIAPBI U KOJUICKIHUH JKUBOTHBIX, IMTOKA3bIBAOINE NHANBUAYAJIbHYIO
W3MEHYHUBOCTh U Pa3HOOOpa3ne COPTOB KYJIBTYPHBIX PACTEHUH U TIOPOJ IOMAITHUX KAUBOTHBIX, & TAKXKE PE3YJIbTAThl IPUCTIOCOOJICHHOCTH OPTaHU3MOB
K cpejie OOUTaHUs U Pe3yJIbTaThl BUI000PA30BaHUS; CXEMBbI, HILTIOCTPUPYIOIINAE MTPOIIECCHl BUI000PAa30BaHUS U COOTHOIIIEHUE ITYTEH MPOTPECCHBHOM
OHMOJIOTUYECKON IBOIIOLINH.

JlabopaTopHnas pabora:

* zydyeHne npucrnocobIeHHOCTH OPTaHU3MOB K Cpefie OOMTaHHUS.

I'nasa 2. IIpoucxoxaenue u pa3purue ;ku3Hu Ha 3emJe (6 1)
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B3arusiipl, runmoTessl ¥ TEOpUU O MPOUCXOKACHUH KU3HUA. OpraHMuecKuil MUpP Kak pe3ysIbTaT 3BOJIONHH. VICTOpHs pa3BUTHSI OPraHUYECKOTO MUpa.
I'mnoreza Onapuna — XonzaeitHa.
JleMOHCTpaIUM: OKAMEHEIIOCTH, OTIIEYaTKA PACTEHUH U )KMBOTHBIX B IPEBHUX MOPOJAX; PEMPOAYKIIMH KaPTHH, OTpakaromuXx (Gropy u dhayHny
Pa3IUYHBIX 3P U NEPUOIOB.

IKCKypCHS:

* UcTtopus pa3BuTHS KU3HH Ha 3emIiie (KpaeBeIueCKUi My3eid, Te0JI0rnaeckoe OOHaKEeHHE).

Paznen I11. OcHoBbI 3k010rHM (84)
I'maBa 1 Opranusm u cpeana (54)

Oxpy:xaromas cpeia — UCTOYHHUK BEIIECTB, YHEPTUU U UH(POpMAIMK. DKOJIOTUs, KaK HayKa. BiausHue sxonorudeckux (pakTropoB Ha OpraHU3MBI.
Ycnosus cpenpl. [Ipucnocobiennsi opraHu3MoB K pa3IndHbIM dK0JIOTHIecKuM (hakTopaM. [Tomymsims. Tuiibl B3auMOIeHCTBHSI TIOMYJISIITAN pa3HbIX
BUJIOB (KOHKYPEHIIHS, XHUIIHUIECTBO, CAMOMO03, TTAPA3UTU3M).

Me:XBHI0BbIE OTHOLICHHSI OPraHU3MOB, KOJI€0aHUSI YUCIICHHOCTH OPTaHU3MOB.

JlaGopaTopHas padoras BrlsiBieHue npucnocoOIeHuil opraHu3MoB K cpezie oOuTanus (Ha KOHKPETHBIX TPUMEpPax), TUIIOB B3aUMOICHCTBUS
MOMYJISILIMIA Pa3HbIX BUAOB B KOHKPETHOU IKOCUCTEME

I'naBa 2. buocdepa u yenosek (34)

buocdepa — rimobanbHas s3xkocucrema. B. Y. BepHanckuii — oCHOBOMOJIOKHUK yueHHs 0 Ouocgepe. Poib yenoeka B Onochepe. Dkoiornyeckue
HpO6HCMI>I, UX BIIMSAHHUEC HA )KU3Hb YCIIOBCKA. HOCJICI[CTBI/ISI ACATCIIBHOCTHU YCJIOBCKA B 9KOCUCTEMAX, BIIUAHUC €TO MMOCTYIIKOB HA JKUBBIC OPraHU3Mbl U
HKOCHCTEMBI.

JleMoOHCTpaNUK: TaOJIHIIBI, WJUTFOCTPUPYIOINTUE CTPYKTYPY OMoc(hepsr; cxema KpyroBOpoTa BEIIECTB U NPEeBpaIIeHHs SHEPTun B onocdepe; cxema
BJIMSTHUSL XO3MICTBEHHOM JIEATETLHOCTH YeJIOBEKa Ha TIPUPO/IY; MOJIeb-anuinkanus «brocdepa u 4emoBek»; KapThl 3aII0BeTHUKOB Poccun.

JlabopaTtopHnasi paGora.

» AHaNH3 M OIIEHKA BIHMSHUS (PaKTOPOB OKpYKaroIIe cpebl, (haKTOPOB PUCKA HA 3I0POBbE, OCTIEACTBUN ASSITEILHOCTH YeIOBEKa B IKOCHCTEMAX,
COOCTBEHHBIX IIOCTYIIKOB HA KUBBIC OPraHU3Mbl U SKOCUCTEMBI.
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PecypcHoe o0ecnieueHue padoueii mporpaMmMbl o O0M0JIOTMH 1J11 9 Ki1acca:

Ilaceunux B. B., Kamencxuii A. A., Illeeyos I'.I'.. buonorusi. BBenenue B 0011yr0 OMOIOTHUIO M DKOJIOTHIO: yuel. 11 001eo0pa3oBar. y4eo.
3aBegeHuil. — M.: [Ipocsemenune, 2019.

METOAUYECKOe NTocoOMUEe NI yUYUTEI A

Ilaceunux, B. B. Bpenenue B 001yt Ouosiornio M 3Kojioruto. 9 kiacc. Temarnueckoe M MOYpPOYHOE IUIAHUPOBaHME K y4yeOHHMKY A. A.
Kamenckoro, B. B. ITaceunnka «BBeneHue B 00IIyI0 OHOIOTHIO M SKOJIOTHION: Tocobue s yuutens. — M.: JIpoda, 2010.

JONOJHUTENbHAI IUTEpaTypa AJS yUYHUTEI:

Hopoanckui, H. H. DBomouus xu3nu. — M.: Akagemust, 2001.

Meonukos, b. M. buonorus. ®opmsl 1 ypoBHU xku3HU. — M.: [IpocBemienue, 2006;

HAYYHO-NONYJSAPHaAassJUTepaTypa AJd y4YalUXCH:

Ayapbax, 1. I'enetuxa. — M.: Aromuznat, 2009.

Ouyurionedus nis neteit. T. 2. buonorus. 5-e u3f., nepepad. u goi. / rias. pea. M. [I. AkcenoBa. — M.: ABanTa+, 1998. — 704 c.: un.

A nosnaro mup: AETCKas DSHIMKIONEANUA: MHUTpanuud XUBOTHhIX / aBTop A. X. TambmeB. — M.: OO0 «Dupma «M3gatenpctBo ACT»;
OOO»Actpensy, 2009. — 464 c.: ni.

A nosuaio mup: neTckasl SHUUKIIONEAUs: pa3BuTHe xu3HU Ha 3emiie / aBTop A. X. TamOues. — M.: OO0 «®upma «Mznarensctso ACT»; OO0
«Actpenby, 2008. — 400 c.: u.

MULTIMEDIA-nognepxxka kypca «buosnorus. JKUBOTHBIEY.

[J JTaGoparopuslii mpakTUkyM. bronorus. 6—11 kimaccel: yaeOHOE JI€KTpOHHOE H3AaHue. — PecryOnukaHckuii MyabTUMeua-1eHtp, 2004 r.

Jla6oparopust KIIETKA.

Jla6oparopuss TEHETHUKA.
Jla6oparopust SKOCUCTEMBI.
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YuebHO-TEMaTHUECKOE IVIAHUPOBAHHUE KypcCa ouosioruu B 9 Kiaacce

[Tnanupyemsble pe3yabTaThl 00ydeHHs

No Tema ypoka Ob6opynoBa
n/n HUE Copaepxanue ypoka B XapaKTepucTuKa OCHOBHBIX BUOB JIESITEIIbBHOCTH yUE€HUKA (HA
cootBetcTBUHU ¢ DI'OC YpOBHE YUCOHBIX TCHCTBUI)
I. BBEJAEHME (3 yaca)
1(1) |buomorus — Hayka o Tabmumpl, |3HATH yPOBHU OpraHU3AIMN aBaTp onpeaeneHrne TepMUHAM; IEPEUUCIIATh [IaPCTBA JKUBOM
JKU3HU PUCYHKH, |KHU3HU: MOJICKYJISIPHBIH, npupoabl; AU PepeHInPOBaHHBIC U HHTETPUPOBAHHBIC
¢dotorpadu | KIeTOUHBIN, OPraHU3MEHHBIN, | OMOJOrMYecKe HayKH; YPOBHU OpraHU3alluy )KUBOM MaTepuu,
u MONYJISILIUOHHO-BUIOBOM, XapaKTepU30BaTh YPOB-HU OPraHU3aIUU )KU3HU: MOJICKYJISPHBIH,
9KOCHUCTEMHBIN, OMOC(EPHBIN. | KJICTOYHBIN, OPraHM3MEHHBIHN, TOMYJSIITUOHHO-BUI0BOH,
IIpuBOAUTE IPUMEPHI;, UMETH IKOCHUCTEMHBIH, OnocdepHsiil. Jloka3bpIBaTh, YTO COBpEMEHHAS
MIPEACTABIEHUE O TOM, YTO OMoJOrus — KOMIUIEKCHAs HayKa. XapaKTepu30BaTh poJib
COBpEMEHHasi OMOJIOTHUS — OMOTEXHOJIOTHH, TPUBOIUTH IIPUMEPHI
KOMILJIEKCHAsl HayKa. 3HaTh O
PO OMOTEXHOJIOTHH
2(2) |Metoap! uccnenoBanus | Tabuuipl | 3HATH METOIBI M3y4YCHHUS KKUBO# | Ha3bIBaTh METO/IBI M3YyUCHHMS KUBOW TIPUPOJIBI; XapaKTEPHU30BaTh
B OMOJ0THU «YcnoBus | npuponsl. [IpuBoauts METO/Ibl CCIIeI0BaHUS B OMOJIOrvH: HAa0JII0IeHUE, IKCIIEPUMEHT,
MpopacTaH | MpUMEPHI; UMETh CpaBHEHHUE, ONMCAaHUE, UCTOPUUECKUN METO; OCHOBHBIE HTAIlbI
Us CeMsIH», | IPEACTaBIEHUE 00 OCHOBHBIX | HAYYHOTO UCCJIEI0BaHUsA. XapaKTepru30BaTh OCHOBOIOJIAraloNIHii
«DoTOCHH |3Tanax Hay4YHOTO NpUHIUN B HayKe. [IpoBOaUTE cpaBHEHHE TUIIOTE3bI U 3aKOHA UITU
TE3Y, ucciaeaoBaHus. 3HATh TEOPUHU
CXEMBI OCHOBOIIOJIATAIOIINI MPUHIIMIT

B HAYKC. CpaBHI/IBaTB IIOHATHA
«TUTIOTE3a» U «KTCOPUA»
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3(3) | CymHOCTb KH3HH U Cxema Ha |3HaTb coBpeMeHHbIC Hay4yHble | Ha3piBaTh 00mmuMe npu3Haku (CBOICTBA) )KUBOTO OPraHU3Ma,;
CBOMCTBA )KUBOT'O JIOCKe, IIPEJCTABICHHS O CYLIHOCTH XapaKTepu30BaTh CBOMCTBA )KMBOI'0 OpraHn3Ma (Ha KOHKPETHBIX
MarHuThl  |>KU3HH; 00IIKE IPU3HAKU IIpUMepax); MPOBOAUTH CPABHEHUE KUBOM M HEXUBOW MaTepHH,
(cBOMCTBA) )KMBOTO OpraHU3Ma; | IPUBOJUTH IPUMEPHI
IIPUBOJUTH MPUMEPDI PELICHUS
BaXHEHUIIMX MPAKTHUECKUX
3a/1a4 B KU3HU YEJIOBEKA C
MIOMOIIBIO OMOJIOTHYECKUX
Hayk. MIMeTh npencraBieHue 0o
OTJIMYUTEIBHBIX PU3HAKAX
KUBOTO U HEXXHUBOTO,
MIPUBOJUTH IIPUMEPHI
Pa3znen |. YpoBHU opranu3anuu ;KuBoi npupoasbi (44 4)
I'maBa 1. MoJiekyasipubiii ypoBeHb (9 1)

1(4) |YpoBuu opranmzamu | Cxembl Ha | Ha3piBaTh 2JIeMEHTHI, JlaBaTh onpeieIeHre TEPMUHAM; IEPEUNCIIATH YIIEMEHTHI,
KUBOU MIPUPOJIBIL. JIOCKE, npeodiagarone B COCTaBe npeo0Iiagarole B COCTaBe JKUBbIX OPraHU3MOB, UX CBOMCTBA U
MonexkynsapHblii PUCYHOK  |’KMBBIX OPraHU3MOB, 3HAa4YEeHHUE, XapaKTepHU30BaTh 0OCOOEHHOCTH CTPOCHHUS OJIMMEPOB U
YPOBEHb: 001I1ast Hac. 17 NEePEeYHCIATh UX CBOMCTBA U BXOJSIIUX B UX COCTaB MOHOMEPOB; aHAJIM3UPOBATh IPOLIECCHI U
XapaKTepUCTHKA yueOHUKa; |3HaueHue; 0OOCHOBBIBATH MEXaHU3MBI, IPOUCXOSIINE B )KMBOM OpraHM3Me Ha MOJIEKYIIPHOM

Pa3HOLBET |IPOLECCHl U MEXaHU3MBI, YpOBHE
HBbIE IIPOUCXOSALINE B )KUBOM

MarHuTHBIE | OPraHU3ME Ha MOJIEKYJIIPHOM
«KHOIIKM» | ypOBHE
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2(5) |YrneBombl Pucynku |3HaTh ¥ Ha3bIBaTh BenlecTBa, | JlaBaTh onpeneneHne TEpMUHAM; IEPEUUCIIATH BELIECTBA, BXOAALIIE
Ha BXOJISIIIIME B COCTAB YIJIEBOJIOB. | B COCTAB YIJIEBOOB; OCHOBHbIE (DYHKIIMU YIJIEBOIOB; IPYIIIbI
CTpaHHIax |3HATh OCHOBHBIC (DYHKIHH YIJIEBOJIOB; XapaKTepU30BaTh OCOOEHHOCTU CTPOEHUS YIIIEBOOB,
yuyeOHHKa |YIJIEBOJIOB B OpPraHU3ME; OCHOBHbIE (DYHKIIMM YIJI€BOAOB (IPUBOAUTH IpUMeEpbl). OOBIACHITH
3HATh KJIACCUPHUKAIHIIO IIPUHAJJIEKHOCTD YTJIEBOJIOB K OMoMouiekyiam. /laBaTh
YTJIEBO/IOB; O0IIYI0 (pOpMYyNy | XapaKTEpPHCTUKY YIJIEBOAAM PA3JIMYHBIX CUCTEMAaTHUECKUX TPy
yIJ1€BOJIOB; IPUBOAUTD
IpUMEpPbI MOHO-, TH- U
MOJINCaXapu0B, 3HAaTh
0COOEHHOCTH MX CTPOEHHUS.
O060CHOBBIBATH
MIPUHAAJIEKHOCTD YTIIIEBOJIOB K
OHOMOJIEKYIIaM
3(6) |JIumugsr Pucynkun | Hmets npezacraBieHue o JlaBatTh ompeeneHne TepMUHAM; IEPEUUCIIATh BELECTBA,
Ha COCTaBE M CTPOCHHH JIUTTU/IOB, | BXOJSIINE B COCTaB MOJICKYJIBI OONBITMHCTBA JIUMTHI0B. Ha3pBaTh
CTpaHHUIAX |3HATh UX (QYHKIMH; (GYHKLIMY JTUIUI0B; XapaKTepU30BaTh 0OCOOEHHOCTH CTPOCHHUS
yueOHMKa |00OCHOBBIBAaTh TUMHI0B, NX GyHKIUU. OOBSICHATH PUHAICKHOCTH JTUITHIOB K
NPUHAAJIEKHOCTD JIMITUIOB K OuoMoJeKynam
OroMoJIeKynam
4(7) |CocraB u cTpoeHHE Tabnuma, |3HaTH COCTAaB U CTPOCHHUE, Ha3spiBath MOHOMEpP OEIKOBOM MOJIEKYIBI U €0 COCTABISIOININE;
0enkoB. OyHKIMH MO/JIEJIb YPOBHHU OpraHu3aluy OeIKOBOM | ypOBHM OpraHM3aluy O€IKOBOM MOJIEKYJIbL; NEPEUUCIATh QYHKIUN
OesIKoB Oeska, MOJIEKYJIbl; CBOMCTBA OEJIKOBBIX | OEJIKOB B OpraHU3Me; XapaKTepu30BaTh OCOOCHHOCTH CTPOCHUS
PUCYHKH U | MOJIEKYJ; QYHKIMM OCJIKOB B | MOHOMepa Oesika U OeIKOBOI MOJIEKYIIBI B LIEJIOM; OOBSACHSTD
CXEMbl Ha | OpraHu3Me; 00OCHOBBIBATD nporuecc o0pa3oBaHMsl MENTUAHON CBS3H, IPOLECC 00Pa30BaAHUS
CTPaHMIAX |B3aUMOCBA3b U 3aBUCUMOCTh 0€JIKOB pa3IMYHBIX YpOBHEH opranuzanuu. OObACHATH
yueOHuKa | QyHKIUI OETIKOB OT UX MIPUHAJJIE)KHOCTH OEJIKOB K OMOMOJIEKyJIaM
CTPOEHUS
5(8) |Hyxmeunossie kuciaoTsl | Tabmuma, |3HATH TUIBI HYKJICHHOBBIX JlaBath omnpenenenue TepMuHam. [lepedncasTe TUIBI HYKIEHHOBBIX
pucynku | kuciot (AHK, PHK). 3nats kucnot; pynkun JJHK u PHK; Tuner PHK. Ha3eiBath
Ha ¢bynkuu [JHK u PHK, tuns coctabisitomiue monomepoB JIHK u PHK; xapakrepuzoBath
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crpanunax |PHK. 3nate ctpoenue 0coOeHHOCTH cTpoeHus HykienHOBBIX kKuciot (JJHK, PHK),
yueOHHKa, |HYKJIEOTHIOB — MO-HOMEPOB OOBSACHATH MPUHIUN KoMILieMeHTapHocTH; pynkuuu JTHK u
MOJIEJIb JHK u PHK; 0o60cHOBBIBATH PHK (paznuunbix Tunos PHK); o6ocHoBbiBaTh 3HaueHne HK B
JHK 3Hayenue HK B opranusme. opranusme. [IpoBoauts cpaBuenue moisekyisl JJHK u PHK.
CpasuuBats Monekyibl JJHK u | O0bscuHaTh npunaamiesxkaocts HK k Gnomonexynam
PHK
6(9) |AT® u npyrue Tabmuna, |Mmers npeacraBieHue o JlaBaTh onpenenenue TepMUHaM. IlepeuncnsaTe coCTaBISIOMINE
OpraHu4YecKue PUCYHKH | CTpOoe€HHH MOJIeKYJbl ATD Hykieotuna AT® (AP, AM®D); paznudHbIe TPYIITHI BATAMUHOB;
COEJIMHEHUS KIIETKU Ha (cxema), ee ¢pyHKIHH (0 XapakTepu30BaTh 0COOEHHOCTH cTpoeHUs MOJeKynbl ATO (ALlD,
CTpaHULAX |TPEBPALICHUSIX MOJICKYIIbI AMO®); ee cBoiicTBa U QyHKIIUH (OOBACHATH POJIb
yuebnuka |ATO B kierke). ImeTh MaKpOIPrUUecKoi cBsizn). OOBIACHATH POJIb BATAMUHOB B
MpeJICTaBICHUE O POJIU Opranusme; 0COOEHHOCTH KilacCU(UKALUU BUTAMHUHOB, IPUBOAUTD
BUTAaMUHOB B OpTraHU3ME; 3HaTh |IPUMEPbl aBUTAMUHO30B
KJ1acCU(UKALIUIO BUTAMUHOB.
IIpuBOAUTH MPUMEPHI
ABUTaMUHO30B
7(10) | Buonoruueckue Pucynku |3HaTh cBOMCTBA hepmeHTOB M | JlaBaTh onpeaeneHue tepmunam. [lepedncisats GpakTopsl,
KaTaJau3aTophl y4eOHHUKa; | MEeXaHU3M KaTajlu3a. o0ecreynBaromne CKOpoCTh (PepMEHTATHUBHBIX peaKLuii;
nabopatop. | OObSICHITH poiib GEPMEHTOB B | XapaKTEPU30BaTh CBONCTBA (PEPMEHTOB, MEXaHU3M JEHCTBUS
obopynoBa |opranuszme. Mimets (bepMeHTOB, OOBICHITH 00pa30BaHNE KOMIUIEKCA «PEPMEHT —
-HUE npesicTaBIeHHE 0 KOEepMEHTE | BEIIECTBOY; poiib PEPMEHTOB B OpraHU3Me
8(11) | Bupycsr Tabnuma, |3HaTh 0COOCHHOCTH CTpOeHUS U | [lepeuncisaTs 2IeMEeHTHI, BXOJSIINE B COCTAB BUPYCHOM YaCTHIIHI,
PUCYHKH | QYHKIIMOHHPOBAHUS BUPYCOB. |crocoOsl 00prObI co CITM oM, XxapakTepu3oBaTh 0COOCHHOCTH
Ha 3HaTh crocoObl 6OPHOBI CO CTpOeHHS U (PYHKIIMOHUPOBAHUS BUPYCOB; OCOOCHHOCTH Pa3IMUHBIX
ctpanunax | CIINM/lom; 3HaTh 006 BUPYCHBIX 3a00JI€BaHUN M UX MPODUIAKTUKH, CTIOCOOBI 6OPBOBI CO
yueOHUKa |O0COOEHHOCTSX Pa3UYHbBIX CIIN oM. OOBSCHSITH NPUHAITICKHOCTH BUPYCOB K KUBBIM

BUPYCHBIX 3200JICBaHUM;
MIPUBOJIUTH IPUMEPHI BUPYCHBIX
3a00IeBaHMIA PaCTEHUH,
YKUBOTHBIX U YEJIOBEKa

OpraHu3Mam
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9(12)

O060011IeHIE U KOHTPOJIb
3HaHUH MO TeMe
«MonexkyJsipHbII
YPOBEHb OpPraHU3ALNH
JKUBOM IIPUPOABDY

3HATh 0COOEHHOCTH
MHOTOMOJIEKY/ISIPHBIX
KOMIUIEKCHBIX CUCTEM, UX
CBOMCTBA, 3HAUCHHUE.
O00CHOBBIBAaTH KaUY€CTBEHHBIN
CKAuOK OT HEKMBOM K JKUBOU

IPUPOJIC

JlaBaTb onpeneneHne TepMuHaM. Ha3piBaTb MHOIOMOJIEKYJISIPHBIE
KOMILIEKCHBIE CUCTEMBI; IEPEUUCIISITh UX CBOMCTBA U 3HAUYEHUE,
XapaKTepu30BaTh OCOOEHHOCTH CTPOEHUS U PYHKIIMOHUPOBAHUS
MHOT'OMOJIEKYJISIPHBIX KOMITJIEKCHBIX CUCTEM, OOBACHATH UX
CBOICTBA, 3HAYCHHEC

I'naBa 2. Kunerounsiii yposens (10 4)

1(13) | OcHoBHble monoxxkeHust | Tabnmuma, |3HaTh OCHOBHBIC NOJOXKeHUsT | HaspiBaTh haMmimy BEIMKHUX YYEHBIX-MUKPOCKOITUCTOB, BHECIIIHX
KJIETOYHOU TeOpHUH ¢dororpadu | KIETOYHOH TEOPUH, ABTOPOB CBOM BKJIaJl B U3y4UEHUE KJIETOK, aBTOPOB KJIETOYHOH TEOpUH;
U yYEHBIX; |KJIETOYHON TEOPHH. XapaKTepU30BaTh OCHOBHBIE MIOJIOKEHUS KJIIETOYHOU TEOPHUHU.
Mukpockon | OG0CHOBBIBAaTh 3HAUEHHE ITpoBOIUTH CpaBHEHUE CTPOEHUSI IPOKAPHOTOB U 3YKapUOTOB,
Bl, CO3JIaHUS KJIICTOYHOW TEOPUH | PACTUTEIILHON 1 )KUBOTHO# KIIETOK (aBTOTPO(OB U reTepoTpodoB).
MUKPOIPEI | 17151 pa3BUTHsI OUOJIOTHH. OOBACHATH 3HaYCHHE CO3JaHMs KJICTOYHOM TEOPHHU ISl Pa3BUTHS
apatbl CpaBHUBATh CTPOEHHE ouonorun
MIPOKAPUOTOB U 3YKapuOTOB,
pacTUTENBHON U KUBOTHOM
KJIETOK (aBTOTPOGOB U
reTepoTpodoB); 3HATh U
Ha3bIBaTh ()aMUIIUU BEJTUKUX
YUEHBIX-MUKPOCKOTIHCTOB,
BHECIIIUX CBO BKJIAJ B
U3Y4YEHHUE KIETOK
2(14) | Knerounast memOpana. |Tabmuma, |3HaTh cTpoeHUE U QYHKIUU JlaBatb onpeneneHue TepMuHaM. Ha3piBaTh cOCTaBISIONMINE
Anpo. XpOMOCOMHBI ~ |pUCYHKH | HAapyXHOI MeMOpaHbl KJIETKH, |HapyKHOW KJIETOYHOM MeMOpaHbl, COCTAaB COJEPKHUMOTO SIpa;
Ha0Op KJIETKH Ha CIocoObl IPOHUKHOBEHUS XapaKTepu30BaTh CTPOCHUE KIETOYHOW MeMOpaHbl, (QYHKIIUU
CTpaHMIIaX |BEIIECTB B KJIETKY. 3HATh Hapy>KHOH MeMOpPaHbI KJIETKH, CIOCOObI TPOHUKHOBEHUS BEILIECTB
yuyeOHUKa. |CTpoeHHe U QYHKIUH s1pa,; BHYTpPb KJIETKH ((paronuros, nuHOUNUTO3). OOBSICHATH pPOJIb U
MHUKpOCKO |3HaTh MEXaHU3M (aro- u 3HAa4YeHHe TaIuIONIHOTO Habopa XPOMOCOM ISl KUBBIX OPTaHU3MOB.
. MUHOILIUTO3a, OOBSICHATH X [IpoBOAUTH CpaBHEHHE MPOKAPUOTHUECKUX U IYKAPUOTHUECKHUX
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Mukponpe

3HaueHue. CpaBHUBATh

OpraHu3MoB

naparbl JTUTUTOUIHBIN U FatuIOUIHbBIN

HabOpBI XpOMOCOM.

O060CHOBBIBATH 3HAUCHUE

rarjiouIHOTO Habopa

XPOMOCOM JIJIsl KHUBBIX

OpraHU3MOB

3(15) | OTIC. Pubocomsr. Tabnuua, |3uHats cTpoenue DIIC, Ha3spiBaTh OpraHou bl KJIETKU, UX QYHKITUN; IEPEUUCIIATH BUBI

Kommekc 'onbaxu. pUCYHKH | pHUOOCOM, JTU30COM U JIp. IIaCTH, XapakTepu3oBaTh crpoenue DIIC, pubocom, mru3ocoM u
JIuzocomsl. Ha OpraHOUIOB, IEPEUUCISTh UX | ApP. OPraHOUAOB, X PyHKIUU. OOBACHATH HAIUYHE OOJBIIETO
MuToxoHapUH. cTpaHunax |(QyHKIUH. 3HATH BUIBI IUIACTHT; | KOJTMYECTBA MUTOXOHPHIA B MOJIOJIBIX KIIETKAX M B KJIIETKAX C
[Tnactuast yueOHUKa |00OCHOBBIBATH HATHYUE OO0JIBIIMMHU YHEPTETHUECKUMHU 3aTpaTaMU

0OJIBIIIEr0 KOJNYECTBA

MUTOXOHJIPHI B MOJIOABIX

KJIETKaX U B KJIETKaX C

OOJBIIMMHU YHEPTETHUCCKUMHU

3aTpaTaMu

4(16) | KneTounslii eHT. Tabmuua, |HWmeTs npencrarieHue o Ha3biBaTh 351eMEHTHI, BXO/ISIIME B COCTaB KJIETOYHOIO LIEHTPA;

OpraHounbl IBIKEHUS. |PUCYHKHA | CTPOEHUU KJIETOYHOTO IIEHTPA U | IEPEUUCIISITh OPTaHOUIBI IBUKECHHUSI; HA3bIBATH OPTaHOUIbI
Kierounsle BKiIIOUeHUS. |HA OpraHOUOB JIBIDKCHHUS; 3HaTh | IPOKAPUOTUYECKON KIIETKH; XapaKTepU30BaTh CTPOCHUE U
Paznuyus B ctpoeHun CTpaHUlaxX |(YHKIUH KIETOYHOTO IEHTpa U | GYHKIIMH KJIETOYHOTO IIEHTpa U OPTaHOMIOB JIBIKEHUS; JaBaTh
KJIETOK MPOKAPHUOT U y4eOHHMKA |OPraHOUIOB JABUKCHUS; CPaBHUTEIBHYIO XapaKTEPUCTUKY MTPOKAPHOT C SYKAPUOTAMH,

DYKapHOT (TIOJIBEICHNE
UTOTa O CTPOCHUU
KIIETKH)

CPaBHUBATh MMPOKAPHOTHI C
sykapuoramu. OOOCHOBBIBATh
POJIb CTIOP B JKU3HU MPOKAPHUOT;
3HATh MPHU3HAKU OTJINYUI
BKIIFOUEHUI OT OPTaHOUI0B
KJIETKHU, IPUBOUTH [IPUMEPHI
KJIETOYHBIX BKJIIOUCHHIA;
BBIACIATH MPU3HAKH

BbIJIETISIS TPU3HAKY IPUMUTHUBHOCTH MTPOKAPUOT MO CPABHEHUIO C
sykapuotamu. OOBACHITH 3HAYECHUE BKIIFOUCHHM JJIsI
KU3HENIESITEIIbHOCTU KIIETKH, BBIIAEIASA TPU3HAKU OTIIMYUN
BKJIFOYEHUH OT OpPraHouA0B KIETKU. OOBICHATH POJIb CIIOP B KU3HU
MIPOKapHOT
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IIPUMUTUBHOCTHU IIPOKAPHOT 110
CPaBHEHHUIO C DyKapuOTaMu

5(17) | Accumumsius u Tabmuupl, |OnuchBaTh 0COOEHHOCTH JlaBaTb onpeneneHue TepmuHaM. llepeuncnsaTs sTansl
JUCCUMUIISLINS. CXEMBI, oOMeHa BElIeCTB U HHEPreTUYEeCKOro 0OMeHa, OCHOBHBIE IPOLIECCH META00IU3MA
Metabonu3m. pa3HOLBET |IMpeBpalleHHe YHEPTUU B XapakTepu3oBaTh OOMEH BEIIECTB U NPEBpaIlleHUE SHEPTHH.
OHepreTUyecKuii OOMeH | Hble KJIETKE; 3HATh HTaIlbl OOBACHATH B3aMMOCBSI3b ACCUMWIALIUN U AUCCUMMIIALIUMY,

B KJIETKE MarHUTHBIE | PHEPTETUUECKOro 0OMeHa obpaszoBanue AT® B xo/1e FHEPreTHUECKOro 0OMeHa B KIIETKE.
«kHONKN» | OOOCHOBBIBATH B3aUMOCBS3b XapakTepHu30BaTh OOMEH BEIIECTB U MIPEBpallleHNe YHEPIUU KaK
ACCUMMJISILIAN ¥ TUCCUMMUJISIIIUM. | TPOLIECCHI, COCTABIIAIONINE OCHOBY KH3HEEATEIILHOCTH KIICTKU
Nmets npencrasneHue o0
obpazoBanuu AT B xone
HEPreTU4eCcKoro oOMeHa B
KJIETKE
6(18) | Tunbl mutanus kiaetkn | TaGnuipl, |3HATH XapaKTEPUCTHKY JlaBath ompenenenue TepMuHaM. Ha3pIBaTh TUITBI MTUTAHUS )KUBBIX
cxema aBTOTPO(HBIX U OpraHu3MoB; (a3bl U IPOAYKTHI (POTOCUHTE3A; IPYIIIIbI
nporecca | TeTepoTpO(HBIX OPTaHU3MOB,  |T€TEPOTPOHBIX OPraHU3MOB; XapaKTEPH30BATh (OMUCHIBATH)
¢dorocuHTE | 0COOEHHOCTH UX MUTAHMUS. 0COOEHHOCTH MUTaHMsI ABTOTPO(QHBIX U TeTEPOTPOPHBIX
3a Ha 3HaTh 0COOEHHOCTH TPOIIECCOB | OPTraHU3MOB (carpo(uToB, MApa3UTOB, CAMOMOHTOB), OCOOEHHOCTHU
cTpaHune |(oTo- ¥ XeMOCUHTE3a; 3HaTh O | IPOIecCOB (POTO- U XeMOCHHTe3a. [IpMBOIUTH IpUMEPHI
67 reTepoTpoHOM MUTAHUH PaCTUTENFHBIX OPTaHU3MOB C T€TePOTPOGHBIM TUIIOM MUTAHUS,
yu4eOHHMKa |HEKOTOPBIX PACTUTEIbHBIX OPraHU3MOB CO CMEIIaHHBIM TUIIOM MUTaHUsA. OOBSICHATH CMBICI
OpPraHu3MOB, 00 OpraHu3Max co |CBETOBOI U TEMHOBOH (a3 poToCHHTE3a
CMEILIaHHBIM TUIIOM IMUTaHUS.
OOBSICHATH CMBICII CBETOBOM U
TEMHOBOM (ha3 hoTocuHTE3a
7 | Cuntes Oenxos B kietke | Tabnuua, |MMers npeacraBieHue o JlaBath omnpenenenue TepMuHaM. Ha3piBaTh 3Tamnsl 6MOCHHTE3a
(19) PUCYHKH U |TE€HETHUYECKOM Koj€. 3HaTh Oenka (MECTO OCYIIECTBICHUS TPAHCKPUITIIUH U TPAHCIISAIIUH);
CXEMBbI Ha | CYIIHOCTb IIPOLIECCOB XapaKTepu30BaTh (OMUCHIBATh) MpoIiecc OMOCHUHTE3a OEIIKOB B
8 | CunTes 6enKOB B KNETKE | crpappnax |TpaHCKpUIILMM U TPAHCIALMA | KileTke. OGBACHATD POJIb FeHETHYECKOr0 KO, Poilb ()epMEHTOB,
(20) yueOHUKa, |(MECTO OCYIIECTBIEHUS 3TUX maTpuunyto pynkiuio JJHK, cMbicn H30bITOYHOCTH T€HETHUECKOTO
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Tabanna MIPOIIECCOB); 0OOCHOBBIBATH KOJa, 3HaueHue OMOCHHTE3a OEIIKOB B KIIETKE
IeHETUYECK | poJib (PEPMEHTOB B CUHTE3€
oro koja | 0eyka, MATPHYHYIO (PYHKITHIO
JAHK, cMbICT n30BITOYHOCTH
FEHETHUYECKOI 0 KoJ1a
9 | Henenwme xiaeTku. Muto3 | Tabnuna, |3HaTh MEXaHHU3M JICIICHHS JlaBaTh onpenenenue TepmuHaM. HazpiBath (pa3el MuTO3a,
(21) MHUKPOCKOTI | KJIETKH, CTIIOCOOBI pa3MHOKEHHSI | OpTaHOM/IbI, yIaCTBYIOIIUE B JICJICHUH KJIETKH,
MHUKpPOIPEI | OpraHU3MOB U CIIOCOObI XapaKTepu30BaTh MEXaHU3M JIEJICHUS KJIETKU; ONUCHIBATh
apartsl, JIeTIeHUs! KJIIETKH; 00OCHOBBIBATH | IPOIIECCHI, TPOUCXOSIINE B KAXKAON U3 Pa3 Muto3a. OOBICHITH
MOJIeNH OMOJIOTNYECKHI CMBICII MUTO3a | OMOJIOTHYECKUI CMBICI MUTO3a
KJIETOK
10 |KonTtposbHO- 3HaTh cTpoeHue, (QYHKIUU U 3HaTh TEPMMHBI; HA3bIBaTh OPraHOM/IbI KJIIETKH, TPYIIIIbI
(22) |o6o0maromMi ypox mo XUMUYECKHHA COCTaB KJIETOK XMUMHUYECKHX 3JIEMEHTOB, BKIIIOYEHHBIX B XUMHUYECKHUI COCTaB
TeMe «KneTouHsli (OakTepuii, rpuOOB, PACTEHUN U | KJIIETOK; IEPEUUCIIATH TUIIBI TUTAHUS; a3kl MUTO3a,
YPOBEHb OpraHu3alUH AKHMBOTHBIX); OCHOBHBIE XapaKTepu30BaTh CTPOCHUE, PYHKIIMHU U XUMUYECKUHA COCTaB
YKUBOT0) TIOJIOKEHHS KIICTOYHOM TEOPHH; | KIETOK (OaKTepuii, rpuOOB, paCTeHUH U KUBOTHBIX); OMUCHIBATD
CpaBHUBATb aBTOTPO(HbBIE U CYTh IIPOLIECCOB METa00IM3Ma B KJIETKE (SHEPreTUYECKUNA U
reTepoTpOoHBIC OPraHU3MBI; TUTACTUYECKUI OOMEHBI); CYIIHOCTh MUTO3a. [I[pHBOANTE IpUMEDHI,
3HATh CYTh IIPOLIECCOB MOKa3bIBAIOLINE B3aUMOCBSI3b CTPOEHHS U (PYHKIUI KIETOK
MeTaboan3Ma B KIETKE
(aHepreTHUeCcKUi 1
TUTACTUYECKUN OOMEHBI);
OOBSICHATB CYIIIHOCTh MUTO3A.
OO60CHOBBIBATH YTBEPKICHUE:
«BHe KJIETKH KU3HU HET;
OMOJIOTUYECKHI CMBICIT MUTO3a
I'maBa 3. OpranusMeHHbIi ypoBeHb (144)
1(23) | PaamHOXeHUE Tabnuupl, |3HATH BUABI O€CIOIOTO 3HaTh TEPMHHBI; IEPEUUCIIATH BUBI OECIIONOTO U MOJIOBOTO
OpPraHNU3MOB PUCYHKH | pa3MHOXXEHUsI, OMOJIOrMUECKYIO | pA3MHOXEHHS OPraHU3MOB; Ha3bIBaTh MYXCKHUE U )KEHCKHE
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Ha POJIBb OECTIONOr0 pa3MHOXKEHHS, | TOJIOBbIE raMeThl. OMHUCHIBATH CYITHOCTh PA3MHOXKECHHSI OPTaHU3MOB
CTpPaHMIAX |CYHIIHOCTb I10JIOBOrO (OaxTepuii, rprOOB, paCTEHHUI, ’KUBOTHBIX U YEJIOBEKA);
yueOHUKa, |Pa3MHOKEHUS U €r0 BUJIbI. XapaKTepU30BaTh BU/IbI OECIIOIOT0 U MOJIOBOTO Pa3MHOXKEHUS
KUBBIC Nwmets npeacrasinenue o opranu3mMoB. OCyIIECTBIATh CPABHUTEIBHYIO XapAKTEPUCTUKY
OOBEKTHl  |CTPOCHUHU CHIEPMATO30UIA U 0€ecI1I0JI0r0 U MOJIOBOTO Pa3MHOKEHHUS, OOBSCHATH TPEUMYIIECTBA
AinexseTkd. OCynecTBIATh MIOJIOBOTO PA3MHOKEHHUS Mepe]i OecoIbiM
CPAaBHUTEJIBHYIO
XapaKTePUCTHKY O0eCrooro u
IIOJIOBOT'O PAa3MHOKEHHS,
000CHOBBIBATH OMOJIOTHUECKYIO
POJIb Pa3IUYHBIX BUIOB U GOpM
Pa3MHOXXEHHUS
2(24) | Pa3BuTHE TIOJOBBIX Tabnuma, |MMers npeacraBieHue o JlaBaTb onpeneneHue TepmuHaM. Ilepeuncisats cragun
KJIETOK. Melo3. PUCYHKHU U | CTaJIUAX TaMETOr€HEe3a; 3HaTh | FaMETOreHesa, CTalud Me03a; XapaKTepHu30BaTh CTAAUH
Ormo10TBOpeHNE CXEMbI Ha | CYUIHOCTb U CTAJINM MEK03a, raMeToOreHe3a, CylHOCTh U CTaluy Meo03a, rmpouecca
CTpaHULaxX |CYIIHOCTb Ipolecca OILJIOIOTBOPEHUS; BBIACIATH OTJIMYMS B porieccax (OpMUPOBAHUS
yueOHHUKa, |OIUIOJAOTBOPEHUS; HAXOAUTh MYKCKHX U J)KEHCKHUX raMeT. [IpoBouTh CpaBHUTEIBHYIO
MUKPOCKOII | OTJIMYUS B MpoIeccax XapaKTePUCTHKY XPOMOCOMHOI'0 Habopa COMaTUYECKUX U TOJOBBIX
MUKporipen | GOpMUPOBaHUS MYKCKUX U KJIETOK, OOBACHSISI OMOJIOTHYECKUI CMBICI ATHX Pa3IUYUil
apatbl JKEHCKUX raMeT; UMETh
IIPEACTABICHUE O MEXaHNU3MaxX
OIUIOIOTBOPEHUS Yy PACTEHUHN U
MJIEKOTUTAIOIIUX,
000CHOBBIBaTh HEOOXOUMOCTb
BBIPAOOTKH OOJIBIIIETO YKCTIa
CIIEPMATO30M/10B IIPH
Hapy’>KHOM OIUTOJI0TBOPEHUH
3 |WuouBugyanbHOE Tabnuuel, |3HAaTh NEPUOABI OHTOTEHE3A, JlaBatb onpeneneHne TepmuHaM. llepeuncnaTe nepuob
(25) |pa3BuTHE OPraHM3MOB. |PUCYHKH |4YE€M HaYMHAETCA U OHTOT€HEe3a, ATaIbl SMOPUOHAIBHOTO PA3BUTHUS ; XapaKTEPU30BaTh
buorenernyecknii 3aKoH | Ha 3aKaH4YMBAETCs IMOPUOHATILHBIN

NEpHUOALI OHTOI'CHE3A, ITPOLICCChI, MPOUCXOAAIINE B KAXKIAOM U3
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CTPaHUIIAX | U TOCTIMOPHUOHAIBHBIN neprooB. [IpoBOAUTE CpaBHEHHUE MPSMOTO H HEIIPSIMOTO
yueOHuKa, |nepuoasl. CpaBHUBATH NPAMOE | IOCTIMOPHOHAIBHOIO Pa3BUTHS opranuma. opMynupoBaTh
BJIQXKHBIC | U HETPSIMOE OMOTCHETHUECKUH 3aKOH, TOSICHSIS €r0 3HAYCHHE
npemnapaTsl | TOCTIMOPHUOHAIBHOE Pa3BUTHE
, oprann3moB. opmynupoBaTb
KOJUIEKIIUU | OMOTEHETHUECKUN 3aKOH.
OO60CHOBBIBAThH 3HAYCHUE
OMOreHEeTHUECKOT 0 3aKOHA
4(26) | 3aKkOHOMEPHOCTH Tabmuna, |3HATH IpeIMeT U3ydeHUS JlaBaThb omnpenesieHne TepMUHAM; XapaKTepPU30BaTh MPEAMET
HACJIeTOBaHU CXEeMbl Ha |T€HETHUKH; TeHETHUECKHE W3YYEHHUS T€HETHKH, FTEHETHUECKHE TEPMUHBI, CHMBOJIBI, IOHATHS;
MPU3HAKOB, CTPaHUIIAX |TEPMHHBI, CHMBOJIBI, IOHSATHUS; | PACKPBIBATH CYTh THOPUIOIOTUYECKOTO METO/Ia, CYTh MIPaBHIIa
yCTaHOBJIEHHBIE [ yueOHUKa, |CyTbh THOPUIOIOTHYECKOTO eAnHo00pa3usi THOPHUIOB MIEPBOTr0 MOKOJIECHHS, CYTh 3aKOHA
Menpaenem. MOJIENIA- | METOAa; CYTh MpaBHUiIa YHCTOTHI TaMeT; (POPMYIIHPOBATH MPABWIIO paciieruieHus. J[aBaTh
Mounorubpunnoe anIUIMKaIy | eIMHO00pa3us ruOpuIoB [IUTOJIOTHYECKOE 0OOCHOBAHNE 3aKOHOMEPHOCTSIM HACIEI0BAHUS
CKpeIIMBaHue. 3aKOH " MIEPBOTO MTOKOJICHUS; CYTh IPY MOHOTHOPUTHOM CKpeluBaHuy. Pemarte 3ama4un Ha
YHCTOTHI TAMET 3aKOHA YHCTOTHI TAMET; MOHOTHOpUIHOE CKpEIIMBaHNE
(dbopMynupoBaTh MPABUIIO
pacIerneHus; 1aBaTh
LIUTOJIOTHYECKOE 00OCHOBAaHUE
3aKOHOMEPHOCTSIM
HACJICIOBaHUS TIPU
MOHOTHOPUIHOM CKPEIIMBAaHUU.
YMeTh pemaTs 3a1a4u Ha
MOHOTHOPUIHOE CKPEIIMBaHUE
5(27) | Henmomnuoe Tabnuna, |3HaTh TeHETUYECKUE TEPMUHBI U | JlaBaTh onpe/eneHne TepMUHAM; XapaKTepHU30BaTh 3aKOHbBI
JIOMHUHHPOBAHHE. PUCYHOK | TOHSTHSI, 3aKOHBI HacyencTBeHHOCTH. OOBSCHATH B3aMMOCBSI3h T€HOTHITA U
Ananmsupyroriee Ha HACJIEICTBEHHOCTH; (eHOTUNTNYECKUX MMPU3HAKOB OPTaHU3MOB, TPAKTHUYECKOE 3HAUCHHE
CKpEIIMBaHKE CTpaHHIle |O0OOCHOBBIBAThH MPAKTHUYECKOE | MPUMEHECHHS METOJIa aHATM3UPYIOIIEro CKpeluBanus. Pemarts
106 3HaYeHHUE MPUMEHEHUS] METOIa | 3aJlaui Ha HEMOJHOE JOMUHUPOBAHNUE U aHATTU3UPYIOIIEe
y4eOHHKa | aHAIM3HPYIOIIETO CKpEIIMBaHHE
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CKpeILlMBaHus. YMETh peuaTh
3a/la4y Ha HEIOJIHOE
JIOMUHUPOBAHUE U
aHAIM3UPYIOIIEE CKpELIBaHMUE;
3HaTh U OOBSACHATH B3aUMOCBS3b
TeHOTHIA U PEHOTUITNYECKUX
IIPU3HAKOB OPraHU3MOB

6(28) | AurubpuaHoe Tabmuna, | ['eHeTHYeCKUE TEPMUHBI JlaBaThb omnpeiesieHne TEPMUHAM ; XapaKTEPU30BaATh 3aKOHBI
CKpeIIMBaHHe pucynku |M3akoHbI HACTIEACTBEHHOCTH. | HACJIEICTBEHHOCTH. PacKphIBaTh CYIIHOCTH 3aKOHA HE3aBUCHUMOIO
Ha CTp. OOBSCHATD, YTO SABJISETCS HacJeA0BaHUs TPU3HAKOB.
yueOHHUKa, |MaTepHalbHBIM HOCUTEIEM Pematsb 3a1aun Ha TUrHOPHUIHOE CKpELIMBaHKE. XapaKTeprU30BaTh
MOJENH- | HacleACTBEHHOCTH. IMeTh BU/JIbI B3aUMOJICUCTBHS aJUIEIBHBIX T€HOB
anIuUIMKAIY | TPe/ICTaBICHHE O HE3aBUCUMOM
u HacJe0BaHUU MPU3HAKOB,;
YMETb peliaTh 3aa4u Ha
JTUTUOPUTHOE CKPEIIMBAHUE
7(29) | CuerutenHoe Tabnuua, |3HATH 3aKOHBI JlaBaTh onpeiereHre TEPMUHAM; XapaKTepU30BaTh CYIIIHOCTh
HacJe10BaHue CXeMa Ha | HaCJIeICTBEHHOCTH, CYIIIHOCTh |3akoHa T. Moprana. OOBSICHATh MEXaHU3M CIETUICHHOTO
Npu3HaKoB. 3akoH T. c. 111 3akoHa T. MopraHna; HacJIeI0BaHUs TPU3HAKOB, Ha3bIBATh €r0 MIPUYHUHBI (KOHBIOTAITUS,
Moprana yueOHUKa |00OCHOBBIBATH OMOJIOTHYECKOE |IMEPEKPECT XpOMOCOM), oOpalias BHUMaHUE Ha OHOJIOTHYECKOE

3HaYEHUE MepeKpecTa
XpoMOocoM; 000CHOBEIBATh
MEXaHH3M CIIETNIEHHOTO
HacJIeJOBaHMsI IPU3HAKOB,
Ha3bIBaTh €T0 MPUYHHBI
(xoHBIOTAIUS, IEPEKPECT
xpoMocom). ImeTthb
Ipe/ICTaBICHUE O 3HAYEHUU
COCTaBJICHUSI TEHETUUYECKUX
KapT yesoBeKa

3HAUYCHHC IMMCPEKPECTA XPOMOCOM
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8(30) | BsaumoneticTBre reHoB | Pucynok 3HaTh 3aKOHBI Ha3zpiBaTh BUJIbI B3aMMO/JICHUCTBUS HEAJIJICTbHBIX T€HOB;
Hac. 113  |HaciencTBEHHOCTH, UMETh XapaKTepU30BaTh 3aKOHBI HACJIEACTBEHHOCTH, BUIbI
y4eOHMKA |MPeJCTaBICHUE O Pa3IMYHBIX B3aMMO/JICHCTBHS HEaUICIbHBIX T'eHOB. PemaTh 3a1aun Ha
BHJIaX B3aMMOJCHCTBUS B3aUMO/ICHCTBUS HEAJICIbHBIX T€HOB
HEaJUICJIbHBIX T€HOB;YMETh
pelaTth 3aJja4y Ha pa3IMdHOro
BHJa B3aUMOJICUCTBUS
HeaJJICJIbHBIX TEHOB
9(31) | I'eneTrka mona. Tabnuma, |3HaATH TPYMITBI XPOMOCOM JlaBaTh onpeaeneHrue TepMuHaM. Ha3pIBaTh IpyIinbl XpOMOCOM,;
CuenyieHHOE ¢ TTOJIOM cxemMa Ha | (ayTOCOMBI U MOJIOBBIE XapaKTEepU30BaTh IPYIIBI XPOMOCOM
HacJieIoBaHue c. 115 XPOMOCOMBI). 3HaTh MEXaHU3M | (2yTOCOMBI U MTOJIOBBIE XPOMOCOMBI); MEXaHU3M HACJICIOBAHUS
yueOHUKa |HACJIEeIOBAaHUS IPU3HAKOB, MIPU3HAKOB, CIICTUICHHBIX C MOJ0M. [IpuBOIUTE IpUMEPHI
CILICTUICHHBIX C MOJIOM; MPU3HAKOB, CIEIJICHHBIX C MTOJIOM. PemaTe 3a1aum Ha CUEIJIEHHOE
MPUBOIUTH PUMEPHI C TIOJIOM HacJIeJOBaHHE
MIPU3HAKOB, CLICTUICHHBIX C
MOJIOM. YMETh pelaTh 3aJa4u
Ha CIICTJICHHOE C TT0JIOM
HacJIeIOBaHUE
10 |MoaudukarmoHHas Tabnuma, |3HaATH ompeneacHue JlaBaTh onpeesieHue TEPMUHAM;
(32) |u3MeHUMBOCTH JKUBBIC HACJIEJICTBEHHOCTH U XapaKTEepPU30BaTh CBOMCTBA KUBBIX OPTaHU3MOB:
OOBEKTHI | M3MEHYMBOCTH; OOOCHOBBIBATh | HACJIEACTBEHHOCTh M M3MEHYHUBOCTh; OOBSICHSThH BO3/CHCTBHE
(puanka, |BIHSHEE FEHOTHUIIA M YCIIOBUH | TEHOTHIIA U YCIIOBHA cpe/ibl Ha (popMupoBaHUE PEHOTHUTIA.
aKBapHyMH | cpeabl Ha (HOPMHUPOBAHHE XapaxkTepru30BaTh HOPMY pEaKIIMM OpraHU3Ma Ha BHEIIIHUE YCIOBUS
ble ppIOKU | (DeHOTHIA; UMETH
u J1p.) MIpEeACTaBICHUE O HOPME
peakuuu (ee npeaenax)
OpraHr3Ma Ha BHEUIHUE
YCJIOBHS
11 |MyranuonHas Cxembl, 3Hath (hopmbl m3MeHUHBOCTH; | JlaBaTh onpesencHre TepMuHaM. Ha3piBaTh BUIBI My TAIIHIA,
(33) |u3MEeHYHBOCTD MUKPOCKOII | BBIIETISITh OCHOBHBIC Pa3nuuusi | (HaKTOpbl, CIIOCOOHBIE BHI3BATH YBEIWYECHHE YACTOTHI MYTAIIHA;
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BI,

MEXITY MOAU(PUKALIUIMU U

XapaKTCpPU30oBaTh (bOpMBI HU3MCHYMNBOCTH, BbIACIATH OCHOBHBIC

MHUKpPOIpEIN | MyTalusMU. 3HaTh BUJIbI pasnuums Mex1y MoJUGUKAMAMY U MyTallUIMU; IEPEUUCIISTh
apaTsl MyTaIuii; (hakToOpkl, CIIOCOOHBIE | BUIBI MyTallui, (aKTOPHI, CIIOCOOHBIEC BBI3BATh YBEIINUCHUE
(mI0710BbIE | BBI3BATH YBEIMUEHHE YaCTOThl | 4acTOThI MyTaluii. OGOCHOBBIBATH OMOJIOTUYECKYIO POJIb MYyTalUM.
MYIIKA MYyTAaIHid; TPOBOIUTH [TpuBOANTE IPUMEPHI U3MEHUYNBOCTH, HACIICICTBEHHOCTH U
Ipo30QuI | CPABHUTEIIBHYIO IPUCIIOCOOJICHHOCTH PACTEHUN U )KUBOTHBIX K Cpesie OOMTaHus
BI) XapaKTEPUCTUKY MYTaIHi
pa3IUYHBIX BUIOB.
O60CHOBBIBaTh OMOJIOTUYECKYIO
pOJIb MyTanui
12 | OCHOBBI CENEKIHH. [Toptper |3HaTh, uTO Takoe cenekuys, ee | laBaTh onpenenenue TepMuHaM. Ha3piBaTh EHTpbI
(34) |Pa6ots! H. U. BaBunosa |H. W. 331441 U 3HAYCHHUE. IIPOUCXO0XKICHUS KYJIbTYPHBIX PACTCHUI;
BaBunosa, |O60CHOBBIBAaTh XapaKTepu30BaTh 3a7jauu 1 3HaueHue cenekuu. OObICHITh
TaOIUIEL, |O00IMIEONOIOrHUECKAE CBOMCTBA, | 00IMIEONOIOrHYECKIE CBOMCTBA, JIEKAIIHUE B OCHOBE
MYJSDKH, | JIeXalllue B OCHOBE BO3HMKHOBEHUS HOBBIX COPTOB KYJIBTYPHBIX PACTEHUN U ITOPOJT
reorp. BO3HUKHOBEHUS HOBBIX COPTOB | KHBOTHBIX; IPHBOAHUTH TIPUMEPHI UCTIOIH30BAHUS YICHBIMH B
KapTa KYJBTYPHBIX PACTEHHH U MOPOJ | CENEKIIMOHHOM paboTe 3aKOHa FTOMOJIOTHYECKUX PsIIOB
KUBOTHBIX; 00OCHOBBIBATH HACJIe/ICTBEHHON M3MEHUYMUBOCTH; OOBSCHSTH COBITAJICHHIE [ICHTPOB
COBIIa/ICHHUE LIEHTPOB MPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUN C MECTAMH PACIIONOKEHHS
MPOMCXOXKICHUS KYyTbTYPHBIX | BEJIHMKHX JPEBHHUX IIMBUIH3AINN
pacTeHuil ¢ MmectaMu
PAaCIOJIOKEHUS BETUKUX
JPEBHUX LIUBUIIN3ALHUI;
MPUBOJIUTH IPUMEPHI
UCTIOJIb30BaHUS YUEHBIMHU B
CEJIEKLIMOHHOM paboTe 3aK0Ha
TOMOJIOTHYECKUX PS/IOB
HACJIe/ICTBEHHON U3MEHUMBOCTH
13 | OcHoBHbIE METO/IbI Kounnexiuu | 3HaTh OCHOBHBIE METO/IbI JlaBath omnpenenenue TepMuHaM. Ha3piBaTh OCHOBHBIE METO/IbI
(35) |cenexunu pacTeHUH, CeMsIH CeJIeKI[MHN; 0OOCHOBBIBATH BU/IbI | CEIEKIUH; BUAbI THOPUIN3ALINN; XapaKTePU30BaTh OCHOBHbIE
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KUBOTHBIX U 3€PHOBBIX | THOPUIM3AIINY, SIBICHUE METOBI CENEKINH, BUIbI THOPUIN3ALINY, SIBJICHUE T€TEPO3HUCa;
MHUKPOOPTIaHU3MOB KYJBTYp rereposuca. metsb 3HaTh METOJIUKY, O3BOJISIOILYIO IPEO0IETh CTEPUIIBHOCTD
NpEeJICTaBICHHE O METOMKE, MEXBHJIOBBIX (MEKPOJOBBIX) THOpHUIOB. [IpuBOINTE IpHMEPHI
HO3BOJISIOIIEH PEO0TIETh CEJIEKLIMOHHBIX paboT
CTEpUIIBHOCTh MEKBUIOBBIX
(ME&XpOIOBBIX) THOPHIOB.
IIpuBOAUTE PUMEPHI
CEJIEKLIMOHHBIX paboT
14 | OGo061IeHNEe U KOHTPOJIh 3HaTh OMOJOTUYECKYIO
(36) |mo Teme CYIIHOCTb MEH03a, JlaBaTb omnpeesIeHUe TEPMUHAM;
«OpraHu3MeHHbIH OIJIOJJOTBOPEHMS, 3a]Ja4n XapaKTepu30BaTh OMOJIOrMUYECKYIO CYIIIHOCTh Mei03a,
YPOBEHb OpPraHU3aLNH cenekuuu. OGO0CHOBBIBATh OTLIOZ0OTBOPEHHMS, 3374 CEJICKIMH; 3HATh 3aKOHBI
’KHUBOT0» BHUMAaHHE COBPEMEHHBIX HACJIeICTBEHHOCTH, IPUCIIOCOOJIEHHOCTh OPTaHU3MOB K cpejie
YUEHBIX K TCHETUIECKUM obutanusi. OOBIICHATH CYTh UCIIOJIB30BAHUS YICHBIMH B
UCCIIEI0BAaHUSIM;000CHOBBIBATh | CEIEKIIMOHHOM paboTe 3aKOHa FTOMOJIOTHYECKUX PsII0B
UCTIOJIb30BaHUE YUCHBIMU B HaCJIe/ICTBEHHON M3MEeHUUBOCTH. Pemarte 3amaun
CEJIEKLIMOHHOM padoTe 3aKoHa
TOMOJIOTHYECKHX PSIOB
HACJIe/ICTBEHHOMN
U3MEHYMBOCTH. YMETh pelaTh
3a/aun
I'naBa 4. [lony1AMOHHO — BU/10BOi1 ypoBeHb (34)
1(37) | Bun. Kpurepuu Buna Pucynku |3HaTh OCHOBHYIO JaBatb onpenenienne tepmuHaM. Ha3blBaTh KpuTepuu BUIA;
Ha CHUCTEMaTHUYECKYIO €IMHUILY B | XapaKTepU30BaTh OCHOBHYIO CUCTEMAaTUYECKYIO €IMHUILY B
CTpaHHLAX |OHOJIOTHH, ONpEIeIICHUE Ouosoruu, KpuTepuu BuIa (MOP(HOIOTHIECKUH,
yueOHHKa, |HOHATHS «BUI». Onpenensats | GU3NOJOrMUECKUi, FeHETUYECKUH, SKOIOTHYECKUH,
¢dororpadu | kpuTepuu BUIA reorpauueckuii, UICTOpHUECKuii). PackpriBaTh OnoMOrnueckue
u, (Mopdonornyeckuid, MEXaHU3MBI, IPENSATCTBYIONIE OOMEHY T'€HOB MEKAY BHIaMHU,
OTKPBITKH, |(PU3HOIOTHUYECKHIA, OOBSICHAS MPUYHHY TOTO, YTO MEKBHJIOBBIE THOPUIBI, KaK
’KUBbIE IeHETUYECKUH, SKOJIOTUYECKUH, | TPaBUIIO, OECIUIOIHBI
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OOBEKTHI,
gyydesa u

Ap.

reorpapuueckui,
HCTOPHYCCKUI);
00OCHOBBIBATh OHMOJIOTUYCCKHUE
MEXaHU3MBI, IPEISATCTBYIOIINE
00MEHY T€HOB MEXK/ly BUIaMH,
OOBSICHSS TPUYMHY TOTO, YTO
MEXBUIOBBIC THOPHIBI, KaK
MIPaBHUIIO, OECTUIOAHBI

2(38)

[Momynsiums — popma
CYyILIECTBOBaHMSA BUA U
eIMHUIIA YBOJTIOIUH.
OKOJIOTUs MOMYJIALINN:
CTPYK-Typa M JJTUHAMUKA
YHCIICHHOCTH

Ta0mure!

3HaTh 3JIEMEHTAPHYIO €AUHUILY
3BOTIONUU (TIOMYIISIHUIO),
000CHOBBIBATh POJIb
MOMYJISIUUANA B 3KOJIOTHYECKUX
cucreMax. [IpoBoauts
CPaBHUTEIBHYIO
XapaKTEPUCTUKY
OPraHU3MEHHOTO U
MONYJISALIMOHHO-BUOBOTO
YPOBHEW OpraHU3aly KUBOU
MIPUPO/BI; 3HATH
XapaKTePUCTUKHU
MOIYJISIUUOHHO-BUI0BOTO
YPOBHSI OpraHU3aliU KUBOU
MIPUPOBI

JlaBaTh onpeneneHue TEPMUHAM; XapaKTEPU30BaTh JIEMEHTaPHYIO
€IMHUILY 3BOJIOINH (TIOMYIISIINIO), 0OOCHOBBIBATH POJIb
NOMYJIALIMNA B DKOJIOTHYECKUX cucTeMax. [IpoBoauTts
CPaBHUTEJIBLHYIO XapaKTEPUCTUKY OPTaHU3MEHHOIO U
HOIYJIALIMOHHO-BUIOBOT'O YPOBHEN OpraHU3alluy KUBOM PUPOIBI

3(39)

buonoruyeckas
KJIacCH(pUKALIHS

dotorpad
UM U JIp.

3HaTh OCHOBHBIE
CUCTEMAaTHYECKHE
(TaKCOHOMHUYECKHUE) KAaTErOpUH;
MPU3HAKHU LAPCTB KUBOU
pUPObI (OTAENIOB, KJIACCOB,
CEMENCTB LIBETKOBBIX
pacTeHui; MoAUAPCTB, TUIIOB U

JlaBaTh ompeneneHue TepMUHaM,

XapaKTepU30BaTh OCHOBHBIE CUCTEMAaTUYECKHE KaTerOpuy;
IIPU3HAKU LAPCTB KUBOW IPUPOJIbI (OTIEIO0B, KJIACCOB, CEMENCTB
I[BETKOBBIX PaCTCHU; NOJLAPCTB, TUIIOB U KJIACCOB KUBOTHBIX).
OnpenensaTh TAKCOHOMUYECKYIO IPUHA/IEKHOCTh PACTEHUN U
’KHBOTHBIX
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KJIACCOB JKUBOTHBIX); YMETh
OIpeIeNATh TAKCOHOMUYECKYIO
IIPUHAJJIE)KHOCTh PACTEHUN U
AKHUBOTHBIX

I'naBa 5. JkocucTeMHBbI ypoBeHb (44)

1(40)

Coo0miectBoO,
JKOCHUCTEMA,
OHOreoIeH03

Taonuel,
cxema,
c. 148

3HaTh MPUPOJIHBIE COOOIIECTBA,
WX OCHOBHBIE CBOIICTBA B
3aJla4M, BayKHEHIIINE
KOMITOHEHTHI DKOCHCTEM U UX
KJaccU(UKaINIO; OOBICHATD
POJIb PETyJsITOPOB B
MOJIePKaHUU YCTOUYMBOCTH
SKOCUCTEMBI. 3HATh TPAHULIbI
ouoreornecno3a. Imeth
MIpeJICTaBICHHUE O
COBOKYITHOCTH TIPUPOJTHBIX
skocucTeM 3emiu (6uocgepe);
MPOBOANTH CPABHUTEIHLHYIO
XapaKTEPUCTUKY COOOIIECTRA,
9KOCUCTEMBI, OMOT€0IIeH03a

[aBatb onpenenenue repmuHaM. Ha3piBaTh npupoiHbIe
cooOmecTBa. [lepeduncnars 37eMeHThI SKOTOMa, OoTona 1
OuoreoreHo3a,

XapaKTepu30BaTh MPUPOIHBIE COOOIIECTBA, UX OCHOBHBIE
CBOICTBA U 33]1a4H;

NEPEYUCIISITh BAKHEHIINE KOMIIOHEHThI SKOCUCTEM U UX
KJIacCU(UKALIMIO; POJIb PETYIIATOPOB B MOJEPKAHUN
YCTOWUYMBOCTH SKOCHUCTEMBI. [ [pOBOIUTE CPABHUTENBHYIO
XapaKTEePUCTHKY COOOIIECTBA, SKOCHCTEMBI, OMOTeOeHO3a.
[TpuBOIUTH IPUMEPHI €CTECTBEHHBIX U UCKYCCTBEHHBIX COOOIIECTB
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2(41) | CoctaB u cTpyKTypa Tabnuupl, |3HATH MOP(HOIOTHIECKYIO U JaBatb omnpenenenue TepMuHaM. Ha3piBaTh Tpynbl OpraHu3MoB,
cooo01ecTBa PUCYHKH | IIPOCTPAHCTBEHHYIO CTPYKTYPY |COCTABIISAIOLINE TPOPUUECKYIO CTPYKTYPY COOOIIECTBA;
Ha co00111eCcTBa; 3HAUEHUE HEPEUYUCIISITh CBSI3U B 9KOCUCTEMAX (TEPPUTOPHAIIbHBIE, ITUILIEBbIE,
CTpaHMLIaX |BHUJOBOI0 pa3HOOOpa3Us Kak MEXXITOMYJIALIUOHHBIE);
yueOHUKa |IOKa3aTessi COCTOSHUS XapaKTepu30BaTh MOP(HOIOTHYECKYIO U TPOCTPAHCTBEHHYIO
coo011ecTBa; TPOPUUECKYIO CTPYKTYpY COO0I1IeCTBa; 3HAU€HHE BUJJOBOTO pa3HO00pa3us Kak
CTPYKTYpY COOOILECTBA U MIOKAa3aTessl COCTOSTHUSI COOOIECTBA; TPOPHUECKYIO CTPYKTYPY
KJIacCU(PUKALIMIO TPy co001IIeCTBA U KJIACCU(PHUKAIMIO IPYTIIT OPTaHU3MOB, HaXOASIINXCS
OpPraHU3MOB, HaXOAIIMXCSA HA |HA pa3HbIX TpopudecKux ypoBHIX. OOBSICHIATH pOJIb PACTEHUN KaK
pa3HbIX TPO(UUECKHUX YPOBHSX; | HAUAJIHHOIO 3BE€HA B MMHUIIIEBOI LIEMH, MPUCIIOCOOIEHHOCTD
MMETh NPEJICTaBICHNE O CBSA3U | OPIraHU3MOB K JKU3HU B coobmiecTBax. [I[puBoanTs npuMepsl
OHMOTeO1eHO30B C (cocTaBisITh) Lenel MUTaHus
reorpaduyeckoi
30HaJIbHOCTBIO
3(42) |TTotoku BeriecTBa 1 Tabnuma, |3HATh XapaKTEPUCTHKY [aBate onpenesnenne TepmuHaM. Ha3pIBaTh rpyImsl OpraHu3MoB,
HHEPI'UU B 3KOCUCTEME |pPUCYHOK  |MIOTOKOB SHEPI'HH U BEILECTBA B | COCTABIIAIOIINX TPOPUUECKYIO CTPYKTYPY COOOIECTBA;
Hac. 160 [3KkocucTeMax, KOJMUYECTBEHHBIX |XapaKTepHU30BaTh NOTOKU SHEPTHH U BELIECTBA B AKOCUCTEMAX,
yuyeOHUKa |M3MEHEHUI HEPruu B KOJINYECTBEHHBIC U3MEHEHUS SHEPTUH B IIpoIiecce epeHoca ee 1o
IpoLecce nepeHoca ee 1o MUIIEBBIM LIETSIM, TUPaMU/Ibl YUCIEHHOCTH U OMOMACCHI.
MUIIEBBIM LENSAM; 3HATh OO00CHOBBIBATh HETIPEPHIBHBIN TPUTOK BEILIECTB U3BHE KAaK
XapaKTePUCTUKY MUPAMHU/]L HEO00X0IUMOE YCIIOBUE (PYHKIIMOHUPOBAHUS SKOCUCTEMBI.
YHUCICHHOCTU U OMOMACCHI. CocTaBisTh LeNN TUTaHUS
O60CcHOBBIBaTH HENPEPHIBHBII
IIPUTOK BELIECTB U3BHE KaK
HEO0OX0IUMOE YCIIOBHE
(yHKLIIMOHUPOBAHUS
9KOCHCTEMBI
4(43) | CamopasButure Tabnuma, |3HATh XapaKTEPUCTUKY HaBatb onpenenenne TepmuHaM. HazpiBaTh BUIBI OMOTEOIIEHO30B;
HKOCUCTEM PUCYHOK | DKOJIOTHYECKOM CYKLIECCUH, €€ |IEPEUHCIIATh OXPAHHBIE MEPONIPUATHS IO COXPAHEHHIO YKOCUCTEM,
Hac. 167 |mpupoAbl U MEXAaHU3MOB; XapaKTepPU30BaTh HKOJIOTMYECKYIO CYKIIECCUIO, €€ IIPUPOLY U
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yueOHuKa

CTaJui CyKilecCuu (MepBUYHAs,
BTOPHYHAs); 000OCHOBBIBATh
3HAYEHUE CYKIIECCHIA.
Haxonuth cxoacTsa u
pasnuyus B

(G YHKIIMOHUPOBAHUH HA3EMHBIX
Y BOJIHBIX YKOCHCTEM;

HUMETh MpeJICTaBIeHHEe 00
00IIeM JBIXaHUH COOOIIECTBA

MEXaHU3MBI; CTAANM CYKLIECCUH (IIEPBUUHYIO, BTOPUYHYIO);
000CHOBBIBaTh 3HAYCHHE CYKLIECCUI. BbIensaTs cxoncTa u
pasnuuus B QyHKIIMOHMPOBAHUN HA3EMHBIX U BOIHBIX YKOCHUCTEM.
JlaBaTb XapaKTEpUCTUKY AEATCIBHOCTH YEJIOBEKA KaK OJJHOMY U3
perynupymomux (akTopoB B SKOJIOTUIECKHX CHCTEMaX

I'maBa 6. buocgepnsblii ypoBeHb (44)

1(44) | buocdepa. Cpenpr Tabnuma, |3HATH Cpebl )KU3HU KUBBIX JaBaTh onpenenenue TepMuHaM. Ha3piBaTh cpebl )KM3HU KUBBIX
KU3HU PHCYHKH | OpPraHM3MOB; OCOOEHHOCTH, OpraHU3MOB; (paMUIINH YYEHBIX, PA0OTABIINX B 00IACTH U3yYECHUS
Ha XapaKTepU3yIoIllKe pa3IuyHble | Ouochepsl.
CTpPaHHUIIAX |CpEbl )KU3HH; XapakTepr30BaTh Cpebl OOUTaHUS OPTraHU3MOB, OCOOCHHOCTH
y4eOHHKa, |TPUCTIOCOOTICHHUS KHUBBIX Pa3IMYHBIX CPEJl )KU3HHU, PUCTIOCOOICHUS KUBBIX
¢doTorpadu | OpraHu3MOB K )KU3HU B OPraHU3MOB K )XH3HHU B OTIPENIEIICHHOH cpefie, KOTOphIe
M YUYCHBIX |OMpPEIeIICHHON cpesie, KOTOPBIE |BBIPAOOTAINCH B MPOLIECCE IBOIIONNH; 3HATh TPAHHIIBI U CBOMCTBA
BBIPa0OTAINCH B TIpOLIECCE ouocdepsl. [IpuBoaAUTE MPUMEPHI 0OCOOCHHOCTEH MPUCTIOCOOICHNUS
9BOJIIOINH;, TPAHUIIBI H JKUBBIX OPTaHU3MOB K JKU3HU B ONPEICIICHHON cpejie
cBoiicTBa Ouochepst;
J€MOHCTPHPOBAThH HA
KOHKPETHBIX ITpUMepax
0COOEHHOCTH IIPHUCTIOCOOJICHHS
KHMBBIX OPTaHU3MOB K KHU3HH B
ONpeAeIeHHOMN cpee
2(45) | Cpenoobpa3yroras Tabmuna, |3HaTh OCOOCHHOCTH JlaBaTh onpeneneHue TepMuHaM. Ha3piBaTh cpebl )KU3HU KHUBBIX
JeSTENBHOCTh ¢dororpadu | BO31EHCTBHS KHUBBIX OpPTaHU3MOB.
OpraHU3MOB " OpPraHU3MOB Ha cpelly oourta- | XapakTepu30BaTh OCOOCHHOCTH BO3JCHCTBHS KHUBBIX OPraHU3MOB

HUs (MEXaHUYECKOTO
BO3/ICHCTBUS, PU3UKO-

Ha cpey oOuTaHus
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XUMHUYECKOT0 U JIp.);
IIPUBOIUTH PUMEPHI

3(46) | Kpyrosopor BemiectB B | Tabmawuia, |3HaTh 001y XapakTepucTuky |J/laBath onpeenenue tepMuHaM. Ha3piBaTh OMOTEHHBIE
ounocdepe PHCYHKH U |KPYrOBOPOTa BEIIECTB B AJIEMEHTBHI; TIEPEUNCIIATH ONOTEOXUMHUYECKHE ITUKITHI,
CXEMbI HA |TPUPOJE, €TO 3HAYCHHE; XapaKTepu30BaTh 0COOEHHOCTH KPYroBOpPOTa BELIECTB B IPUPOJIE,
CTpaHUIIAX |TOCIEICTBHS HAPYIICHHSI €ro 3HaUCHHE; TTOCIICICTBHS HAPYIICHHUSI KPYrOBOPOTA BEIIECTB B
yuyeOHHMKa |KpyroBOpOTa BEIIECTB B ouocdepe; OMOreOXMMHUYECKHUE ITUKITBI a30Ta, Yriiepoja u
ouocdepe. dbochopa; 0OBACHATD POJIb KUBBIX OPTAaHU3MOB B TTOAICPIKAHUU
3HaTh OMOTCOXMMHUYECKHE KPYroBOpOTa OMOTEHHBIX JIEMEHTOB
IIUKJIBI a30Ta, yriiepoja u
docdopa; 000CHOBHIBATH POITH
JKUBBIX OPTaHU3MOB B
NoJIep )KaHuU KPyroBOpOTa
OMOTCHHBIX JICMEHTOB
4(47) | KouTtposbHo- 3HaTh 001y XapakTepucTuKy |JlaBathb onpeneneHue TepMuHaM. Ha3biBaTh ypOBHU OpraHU3aIiu

00001Iar0Iui ypoK 1o
teMe «buochepHsrit
YPOBEHb OpPraHHU3aLNN
JKUBOT 0

KPYroBOpPOTa BEILECTB B
NPUPOJIC, €r0 3HAUCHHCE;
[OCJIEACTBUA HAPYILIEHUS
KpPyroBOpOTa BEIIECCTB B
o6uocdepe. OGOCHOBBIBATH POJIb
JKUBBIX OPTAaHU3MOB B
MOAAEP)KaHUU KPYyroBOpoTa
OMOTEHHBIX SJIEMEHTOB

’KMBOH MPHUPOJIBI, OMOTEHHBIE JIEMEHTHI, OMOT€OXUMHUECKHUE
[UKJIBL. XapaKTepru30BaTh 0COOCHHOCTH KPYTOBOPOTA BEILIECTB B
IIPUPOJE, €T0 3HAYEHHUE, ITOCIIEICTBHS HAPYIICHHSI KPYrOBOPOTa
BEIIEeCTB B Ouocdepe; 0OBbACHATH POJIb KUBBIX OPTaHU3MOB B
MOJIIEP’)KaHUU KPYTOBOPOTa OMOT€HHBIX AJIEMEHTOB

Paznea |l. DBonouus opranuvyeckoro mupa (13u4)

I'naBa 1. OcHoBbI yueHus 00 3Bosaronuu (74)
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1(48) | Pa3zButne ITopTpetsl |3HaTh OCHOBHBIE IIOJIOKEHUS Jasatp onpenenenue repmuHaM. Ha3biBath haMHIUN yIEHBIX -
sBosronoHHOro yuenus |K. JInnnes, | reopun Y. JlapBuHa; 9BOJIIOLIMOHUCTOB; OCHOBHBIE 10JI0KeHus Teopun Y. [lapsuHa;
K.-b. 000CHOBBIBATH poiib Y. XapaKTepu30BaTh OCHOBHBIE M0J10KeHUs Teopuu Y. JlapBuHa;
Jlamap-ka, |/lapBHHA B pa3BUTUHU 000cHOBBIBaTh poiib Y. JlapBuHA B Pa3BUTHU HBOJIIOLIMOHHBIX
4. 9BOJIFOLIMOHHBIX UJIEH. uaeil. Beyiensates obliee U pa3iiuyHOE B IBOJIIOLIMOHHBIX TEOPUSIX
Hapsuna | CpaBHUBATb 3BOJIIOLMOHHBIC Jlamapka u [lapBuHa, XapakTepu3sys OCHOBHYIO 3aciyry Y.
teopun Jlamapka u /lapsBuna, [apBuHa
BBIJIEIISATE OCHOBHYIO 3aCIIyTy
Y. JlapBuHa. 3HaTh HCTOPHUIO
Pa3BUTHS YBOJIIOLIMOHHBIX UEH
2(49) | IsmeHunBOCTH Tabnuupl, |3HaTb OCHOBHYIO JaBaTb onpenenenue repmMuHaM. Ha3piBaTh BUIBI H3MEHYUBOCTH;
OpraHu3MOB PUCYHOK | XapaKTEPUCTHUKY Pa3IMYHBIX XapaKTepU30BaTh BUAbl K3MEHYMBOCTH, UX POJIb B 3BOJIIOLINH;
Hac. 196 |BUAOB U3MEHUMBOCTH OOBSICHATB, YTO TAKOE T€HO(POH MOMYJISALUN, OCTAHABIMBAACH Ha
yueOHUKa |(HEHAclIeACTBEHHOM, MeXaHU3Max, IPUBOSIINX K H3MEHEHUIO reHo(oH1a
HACJIEICTBEHHOM), X POJIH B
spomonnu. Mimerts
IpeJCTaBlIeHUE O FeHO(OH/IE
MOMYJISILIUK; UMETh
IpeCcTaBiIeHHE O Apeiide reHoB
3(50) | boprba 3a Tabmunel, |3HATH XapakTepuUCTHKY 00prObI | JlaBaTh onpenencaune TepMuHaM. Ha3siBath hopmbl 60pHOEI 3a
CYyILLIECTBOBAHHUE. PUCYHKH  |3a CyIIECTBOBaHUE, POPMBI CYIIECTBOBAaHUE, (OPMBI €CTECTBEHHOI0 0TOO0pa;
EctectBeHHbIl 0TOOP Ha O0pHOBI 32 CYIIECTBOBAHNE, XapakTepu3oBaTh (hOpMbI OOPHOBI 32 CYIIECTBOBAHUE, POITh
CTPAHMIIAX |POJIb ECTECTBEHHOI'O OTOOPAa M | €CTECTBEHHOI0 0TO0pa U ero (hopmbl. CpaBHUBATH
yuebHuka |ero ¢opmsl. [IpoBoauTh CTaOUIM3UPYIOUIUH U ABMKYLIMI 0TOOD. [IprBOINTE IpUMEpPHI

CpaBHEHHE CTaOUIM3HPYIOLIETO
U JIBHIKYILEro 0TOO0pa;
000CHOBBIBATh aJaNTALIMIO KaK
pe3yJbTaT AEHUCTBUS
€CTECTBEHHOI'0 0TOOPA,
MPOHMCXOISIIETO TIO

aJlanTanui Kak pe3ynabTaTa IelCTBUs €CTECTBEHHOTO 0TOOpa,
MIPOUCXOSIIETO 101 JaBJIEHHEM OOpPHOBI 3a CYIIIECTBOBAHHE
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JaBJICHHEM OOpBHOBI 32

CYIIECTBOBAHUE
4(51) | BumoobpazoBanue Pucynku | 3HaTh XapaKTEPUCTHUKY MTOHSATHUS
Ha «MUKPOIBOIIOIHU», OCHOBHBIE | [laBaTh onpenenenue repmMuHaM. HazpiBaTh OCHOBHBIE (POPMBI
cTpaHUIax |(GopMbl BUI000pa30BaHUS, BU000pa30BaHus; XapaKTePH30BaTh IMPOIIECC MUKPOIBOIIOIINH,
yuyeOHMKa |PHUBOAMUTH MPUMEPHL. 3HATH €ro OCHOBHBIE ()OPMBI; IPUBOJIUTH MIPUMEPHI. JJoKa3bIBaTh, YTO
dbopmy oTOopa, KOTOPOMY JBIDKYIIEMY OTOOPY MPUHAJICIKUT PEIIaroiias pojb B Ipoleccax
MIPUHAJJICIKUT PeIaroiiasi pojib | BUA000pa30BaHuUs, YTO HACIEICTBEHHOCTh, U3MEHYNBOCTb,
B TIporieccax BU000pa3oBaHus. | 00pr0a 3a CyIIeCTBOBAHUE M €CTECTBEHHBIN OTOOD SBIISIOTCS
IIpuBOAUTH PUMEPHI JBIKYIIMMY CUJIAMH BOJIIOLMHA. XapaKTepU30BaTh pOJIb B
Pa3IMYHBIX BUJIOB PACTCHUN M | BUI0OOpA30BAHUHN PA3IMUHBIX MEXaHU3MOB H30JISIIIUA
JKHUBOTHBIX, BOBHUKIIINX B
pe3yibTaTe XpOMOCOMHBIX
MEPECTPOCK
5(52) | MakposBOJTrOIHSI Habop 3HaTh OCHOBHBIE JlaBatb onpenenenue TepmMuHaM. Ha3zpiBaTh OCHOBHBIE
KOJUJICKIMIA | TAKCOHOMHYECKHE TPYIIIBI, YTO | TAKCOHOMHYECKHUE TPYIIIBI, IPOIIECCHI, SBIISIOIIAECS IBUKYIIUMHU
, PUCYHKH | TAKOE€ MaKpPOAIBOJIOIINS, CHJIaMH MaKpOd3BOJITIOLINH;
Ha JI0Ka3aTeIbCTBa XapaKTepU30BaTh MOHATUE «MAKPOIBOJIIOIIHSY; IPHUBOAUTH
CTpaHUIIAX | MaKPOAIBOJIIOIHMH. 3HATH JI0Ka3aTeIbCTBA MAKPOIBOIIOIMU. XapaKTepHU30BaTh IPOIIECCHI,
yueOHUKa |POLIECCHI, SBISIOIIUECS SIBIISIOIINECS ABYOKYIIUMU CUIIAMHA MaKpO3BOJIOIUH.

JBUXKYITUMH CHIIAMHU
Makpo3Bororuu. [IpoBoauTh
CpaBHEHHE MaKpO- U
MUKPOIBOIIOIUH (BBLACIATH
paznuuus). Umethb
Mpe/ICTaBICHUE O 3HAYCHUU
HCCIIEIOBAHUS
(bUIOreHEeTUYECKUX PSIOB;
UMETh MPEJICTABICHHE O
TJIABHBIX HAIMIPABJICHUSIX

[IpoBOIUTH CpaBHEHUE MAKPO- M MUKPOIBOIIIOLIUH (BBIIEIISTH
paznuuust). OOBSCHATH 3HAaUEHUE MCCIIEJOBAHUS
(UIOreHeTUYECKUX PAIIOB
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(TMHUSX ) YBOTIOIHH,
chopmynupoBaHHbIx A. H.

CeBepI10BbIM
6(53) | OcHoBHBIE Hab6op 3HaATh TUIBI SBOJIOIMOHHBIX JaBath onpenenenue TepMuHaM. Ha3bpIBaTh THIIBI HBOTIOIIMOHHBIX
3aKOHOMEPHOCTH KOJUICKUUHU | U3MEHEHUH (mapaliein3mM, W3MEHEHUH, TMHUHU 3BOJIIOLUU.
SBOJIFOLIUN , Go- KOHBEPreHLus, IUBEPreHIns); | XapaKTepru30BaTh THUIIbI IBOJIOLMOHHBIX
Torpaduu, |TJIaBHBIE JIMHUU 3BOJIOIUH. M3MEHEHUH (Tapayienn3mM, KOHBEPreHIus, TUBEPTreHIINs ),
pucynku | OOGOCHOBBIBATH Pa3HUILY TJIaBHBIC JTIMHUU 3BOTIOIUU. OOBSICHATH pa3HUILY TOHSATHI
Ha MOHSTUH «IapaJuIeIu3M» U «TapajuIesiu3M» U «KOHBEPTCHIUS»; POBOJUTH CPABHEHHUE JBYX
CTpaHULAX |«KOHBEPICHIMs»; IPOBOAUTh  |JIMHUN HBOJIOLUHU (MIM0AAANTALIMN U IETCeHEPAIIH )
yueOHUKa |CpaBHEHHE JIBYX JIMHUN
SBOTIONNH (MANOATANTALIMY U
JIETeHEPALIHH );
MMETH MPEACTABICHUE O
CHUHTETUYECKON TEOPUH
SBOJIIOLIUU
7(54) | Cemunap o Teme [Toptpetsr | UmeTh npezacTaBienue o0 JlaBatb onpenenenue TepmuHaM. Ha3piBath amMuinm yueHbIX-
«OcCHOBBI yueHus 00 K. Jlunnes, | uicropuu B3rJIs,A0B HA SBOJIIOLIMOHUCTOB, TUITBI YBOJIFOIIMOHHBIX U3MEHEHUHN, JIMHUU
SBOJIFOLIAN» K.-b. SBOJIIOLIMIO KUBOW MTPUPOJIBL; HBOJIIOIIMHU; XapaKTepHU30BaTh pa3BUTHE MPeICTaBIeHUI 00
Jlamapka, |cpaBHUBATh 3BOJIOLMOHHBIE ABOJTIOIIMHU KUBOM MPUPO/IbL; CPABHUBATH IBOJIIOIMOHHBIE TEOPUU
4. teopuu Jlamapka u [{lapBuHa, Jlamapka u /lapBuHa; cpaBHUBATh MOHATHS «OOpbOa 3a
HapBuna |monsATHs «O0phOa 3a CYLIECTBOBAHHUE» U «ECTECTBEHHBIN 0TOOP». OOBACHATDH POIIb

CYIIECTBOBAHUE) U
«ECTECTBEHHBIN 0TOOP».
OOGO0CHOBBIBATH POJIb T€HETHKH
B (hopMUpOBaHUHU COBPEMEHHBIX
B3IJISLJIOB HA 3BOJIOIHIO
OpPTraHUYEeCKOT0 MHpa, POJIb
OpraHu3Ma, MOMmyJIsLUN U
OHMOreoIeH03a B YBOJIIOLINH.

IT'CHCTHUKH B (bOpMHpOBaHI/II/I COBPCMCHHBIX B3TJIA10B HA
9BOJJIIOLUIO OPraHUYCCKOTO MHpPA, pOJIb OpraHu3mMa, nmonyJianuu 1
6I/IOFCOH6HO33 B 3BOJIFOLIMH. XapaKTepI/I3OBaTL THIIbI
9BOJIIOIIMOHHBIX I/ISMGHGHHﬁ, I'JIaBHBIC JIMHUH 3BOJIOIWH U UX
3HAYCHHUC U POJIb B 3BOJIFOIIUU
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3HATh TUIIBI OBOJIOIMOHHBIX
HSMCHGHHﬁ, T'JIaBHBIC JIMHHUN
9BOJJIIOIIMH U UX 3HAYCHUC U
POJIb B 3BOJIIOLIUH,

HMETH NIPCACTABIICHUC O
CHUHTETHUUYECKOM TCOPHUU
9BOJJIIOIIMH

I'nasa 2. [Ipoucxo:kaeHue u pa3BuTHe ;KU3HU HA 3emute (6 1)

1(55) | 'mnoTess ®otorpad |3HaTh OCHOBHBIE TMIIOTE3bI Ha3bIBaTh OCHOBHBIE TMIIOTE3bI BOSHUKHOBEHMS )KU3HU
BO3HUKHOBEHUS )KU3HU | UM, BO3HUKHOBEHUS YKU3HU XapaKTepU30BaTh OCHOBHBIC THIIOTE3bI BOSHUKHOBEHHUS KU3HU
PUCYHKH | (KpealroHU3M, pa3jinyus B (KpeallMOHU3M, pa3JInyusl B MOAXO0/1aX PEIUTUU U HAYKHU K
Ha MOJIX0JIaX PEJINTUU ¥ HAYKU K | O0BSICHEHUIO BO3HUKHOBEHUS )KU3HH; TUTIOTE3a
CTpaHUIaX |OOBSICHEHHIO BOSHUKHOBEHHSI | CAMOIPOM3BOJIBHOTO 3aPOXKACHUS KU3HU; TUIIOTE3a aHCTIEPMUM;
y4eOHMKA | KU3HU; TUTIOTE3a TUTIOTE3a OMOXUMUYIECKON IBOJTFOIINHN)
CaMOIIPOU3BOJILHOTO
3apOKIEHUS )KU3HU; TUIIOTE3a
MaHCIIEPMHHU; TUTIOTE3A
OMOXMMHYECKON IBOIIOINH)
2(56) | PazButHe dotorpad |3HaTh runore’y abuoreHHoro | Ha3bBaTh 3Tambl pa3BUTHS MPEACTABICHUN O BOSHUKHOBEHHUH

MPEJICTABICHUN O

BO3HUKHOBCHUH XKHU3HHU.

CoBpemeHHOE
COCTOSIHHE TIPOOIIEMBI

un 3apOXKICHUS J)KU3HU U €€ ’KU3HU; XapaKTepU30BaTh OCHOBHBIE 3TAIlbl PA3BUTHUS JKU3HU HA
YUYEHBIX, 9KCIIEPUMEHTAIIBHOE 3emJie; rUNOTe3y a0MOTeHHOTO 3apOXKICHHS KU3HH U ee
PUCYHKH | HOATBEpXKIEHHUE (TMIIOTE3a 9KCIEPUMEHTAIIbHOE MOATBEPKIeHHE (runoTe3a OnapuHa —

Ha Onapuna — XonjeiiHa); uMeTs | X0J1/1€iiHa); COBPEMEHHBIE TMIIOTE3bI IPOUCXOKIACHUS )KU3HU

CTpPaHUIIAX |MPEICTAaBICHUE O COBPEMEHHBIX
yu4eOHMKA |THUIIOTE3aX MPOUCKOKICHHS
’KM3HU,3HATh OCHOBHBIE ATAITbI
pa3BUTHSA KU3HU Ha 3emiie
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3(57)

PazButue xu3Hu B
apxee, IpoTepo30€ 1
ajieo3oe

Tabnura,
dbotorpadu
uu
PUCYHKH
Ha
CTpaHHIIAX
yueOHUKa

Nwmets npeacrasieHue o
JIeJIEHUH UCTOPUU 3eMJIM Ha
3pbI, IEPUOJIBI U STIOXH. 3HATH
XapaKTEPUCTUKY COCTOSHUS
OpraHMYECKOro MUpa Ha
IPOTSKEHUH apXeHCKOU 3B,
Ba)XHEUIIHE apoMOpP(O3bI
apXeUCKOo, MPOTEPO30UCKON U
ajae030MCcKoM 3p. 3HATh
YCJIOBHSI, CIIOCOOCTBYIOILINE
BBIXOJly PACTEHHUH U KUBOTHBIX
Ha CyIlly; IPUCIIOCOOTICHMS,
BO3HHUKIIWC Y HUX B CBA3H C
TUM 000CHOBBIBATH CMEHY
TOCIIOICTBYIOIIUX IPYIII
pacTeHuil 1 KUBOTHBIX

HaseiBath 3pbl 1 IepHObI, KPYIHBIE apOMOPQO3HI.
XapaKTepu3oBaTh COCTOSSHHE OPraHMYECKOr0 MUpa Ha
NPOTSDKEHUH apXEHCKON 3pbI, BaKHEHIIIHE apoMOp(O3bI
apXemcKoi, MpOTEPO30MCKON U MaNe030MCKOM 3p; YCIOBHUS,
CHOCOOCTBYIOIINE BBIXOY PACTCHHIA U )KUBOTHBIX Ha CYIIY;
MPUCTIOCOOJICHH ], BOSHUKIIINE Yy HUX

B CBsI3U C 9TUM. OOBSACHATH CMEHY T'OCIIOICTBYIOIINX TPYIII
PaCTEeHUH U KUBOTHBIX

4(58)

Pa3zButue Xu3Hu B
ME€3030€ U KaiiH030€

Tabnmuia,
dororpadu
uu
PUCYHKH
Ha
CTpaHHIaX
yueOHuKa

3HaTh XapaKTEPUCTUKY
COCTOSIHUSI OPIaHUYECKOTO
MHpa B ME€3030€; OCHOBHBIE
apoMopQo3bl U UAMOANANTALINY.
3HaTh XapaKTEPUCTUKY
pa3BUTHS KHU3HU B KaifHO30¢€,
OCHOBHbIE HaIlpaBJICHUS
HBOJIFOLIUU PACTCHUHN U
’KUBOTHBIX.

OOG0CHOBBIBATH CMEHY
TOCIHOJICTBYIOIIUX IPYII
pacTEeHUN U KUBOTHBIX
(MpUBOUTH IPUMEPHI)

HassIBaTh 3pbI ¥ IepHOABI; KPYITHBIE apOMOP(HO3BI U
UAMO0aIalTalluu.

XapaKTepHu30BaTh COCTOSIHUE OPraHUYECKOI0 MHpa B ME3030€,
OCHOBHBIE apoMOp(03bl M UIAMO0AAANTAIIMY, PA3BUTHE KHU3HU B
KaifHO30€; 3HaTh OCHOBHBIE HAIPaBJIEHUS 3BOJIIOLUU PACTEHUN U
KHUBOTHBIX. OOBACHATH CMEHY T'OCIOACTBYIOIUX I'PYIIIT PAaCTCHUN
1 )KMUBOTHBIX (IPUBOJIUTH IPUMEPHI)

36




5 |Cemunap 1o teme Tabnuma, |3HaTh COBpEeMEHHBIE JlaBath omnpenenenue TepMuHaM. Ha3piBaTh paMUIUK yUEHBIX,
(59) | «Bo3HukHOBeHHUE U dororpadu | npeacTaBiIeHUs O TUINOTE3BI 3aPOKACHUS JKU3HU, OCHOBHBIE 3TaIlbl Pa3BUTHUS )KU3HU
pa3BUTHE KU3HU HA 15895 BO3HUKHOBEHHUU XU3HU Ha Ha 3emuie; 3HaTh PbI ¥ IEPUOIbI, KPYITHBIE apoMOp(h O3Bl U

3emie» PHUCYHKH 3emiie; OCHOBHBIE JTallbl HauoaJanTalnuu
Ha Pa3BUTHS KU3HU Ha 3eMIIE; XapakTepHu30BaTh COBPEMEHHBIE IIPEJCTABICHUS O
CTpaHuLIaX |METOIBI U PE3YNIbTAThI Majle- BO3HUKHOBEHUU JKU3HU Ha 3eMJIE, OCHOBHBIE ATAIIbl Pa3BUTH
6 |Cemunap no teme y4eOHHU-Ka. | OHTOJIOTMUYECKHUX KHU3HU Ha 3emiie, METOJIbl U PE3YJIbTAThI AJIEOHTOIOI MUECKUX
(60) |«BosuukHOBEHHE U Komnexuu | uccnenoBanuii. O00CHOBBIBaTh | ucciieoBaHUi. OOBACHATH MOSIBIIEHHUE ITpoliecca (POTOCUHTE3A U
Pa3sBUTUC XU3HH HA OKaMEHENO |IOsIBJICHHUE MpoIecca €ro 3Ha4eHMe I pa3BUTHUS KU3HU HA 3emiie. XapaKTepu30BaTh
3emie» CTEH, ¢doToCHHTE3a U €r0 3HaUEHUE OCHOBHBIE apoMOp(03bl PACTEHUN U )KUBOTHBIX U UX POJIb B
OTIIEYATKO |JJI Pa3BUTHUS )KU3HU Ha 3eMJIe. |IBOJIIOLIMHU, UIM0AJaNTallid B OPTaHMYECKOM MUPE, HAaIlPaBJICHUS
BHUT. 1. 3HaTh OCHOBHBIE apOMOP(O3bI | IBOJIOLUH PACTEHUI U )KUBOTHBIX
PaCTEHHI U KUBOTHBIX U UX
pOJb B DBOIIOLUH,
AauoafanTanuy B
OpPraHMYECKOM MHUPE,
HAIIpaBIICHUS DBOIIOLINHI
pacTeHU U KUBOTHBIX.
O60CHOBBIBATH MPOSIBICHUS
COIPS)KEHHOM 3BOJIFOLIMHA
pacTeHMH U )KUBOTHBIX HA
HNPOTSHKEHUH Pa3BUTUSA KU3HU
Ha 3emie
Pazgen I1l. OcuoBbl 3k0j10ruu. buocdepa u yenoBek. (84)
I'nasa 1. Opranusm u cpeaa (54)
61 OKOJIOTH4YeCKue Tabmu, Oxpyxaroias cpena — 3HaTh abnoTHYecKre U OMOTUYECKHE, AHTPONIOTeHHbIE (DAKTOPHI
(bakTopsl. YcinoBus CXeMa, PHC. | ICTOYHUK BEIECTB, SHEPIHU U | (TeMIieparypa, BIaXKHOCTb, CBET, JIp.).
Cpensbl. yueOHUKa |WH(pOpPMAIIHH. YMeTb Ha3bIBaTh 3arps3HAIOLINE BEIICCTBA.
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62 O6ume 3akonomepHocTH | Tabmmui, DKOJIOTHA KaK HayKa. 3HATh MOHATHA: TOJIEPAHTHOCTD, SKOTHUIIBI, TUMUTHUPYIOIIHNE
BIIMSTHUS DKOJIOTUYECKUX | cXema, puc. | Bmusinue sxonorunyeckux (bakTopsbl.
(dakTOpOoB Ha yueOHMKa | (PaKTOpPOB Ha OPraHU3MBI. 3aKOH MUHUMYyMa.
OpraHU3MBI. YcioBus cpenibl.
[Tpucniocobnenust OpraHu3MoB K -
63 DKOIOTUYECKUE Tabmnur, YMeETh 0OBSICHITH, YTO COOOU MPEACTABISIOT IKOJIOTUIESCKUE
CCVPCLL exena. b, | PA3AHHBIM OKOIOTHYeCKIM covpe
. Xema, puc. Bl
peeyp P dakropam. [omymnsimu. Tumns Pecyperl,
yaeOHUKa N 9 HEPTETUYECKHIE PECYPCHL., TUIIEBBIE PECYPChI
B3aMMOJICHCTBUS MOMYSIUI
64 Ananranus opraHu3MoB | TaGumir, Pa3HBIX BUIOB. MeXBHUIOBbIE YMeTh onpenensaTh )KU3HCHHbBIE (JOPMBI OPTaHU3MOB.
K pa3jIMYHbIM YCIOBUSAM |CX€eMa, puc. | OTHOLICHHA OPraHM3MOB, 3Hath MOp(doIorHUecKre NPUCTIOCOOICHUS K )KU3HH Y PA3TUUHBIX
CYILICCTBOBAHMSI. yueOHHKa KOJICOAHHSI YUCIIEHHOCTH OpraHu3MoB.
OpraHU3MOB.
65 MeXBHIOBEIC Taonu, 3HaTh NOHTHS: HETPAJIU3M, aMEHCATIN3M, KOMMEHCa3M, CHMOHO03,
OTHOIIICHUS OPTaHU3MOB | CXeMa, PUC. MYTyaJIi3M, KOHKYPCHIIHSI, XUIIHUIECTBO, TApa3UTH3M.
y4ueOHHKa
I'inaBa 2. buocdepa u yesosek (34)

66 DBomtorus 6rnochepsl Tabnu, buocdepa — rmobanpHas YmeTh 00bsICHTH BT B.M.BepHanckoro B pa3BuTie OUOJIOTHH.
cxema, puc. | 3kocuctema. B.M.Bepranckuii — | 3HaTh noHsaTus: JKMBOE BEIIECTBO, OMOT€HHOE BEIIECTBO, KOCHOE
yu4eOHUKa |OCHOBOIIOJIOKHUK YUEHUS O BEIECTBO, OMOKOCTHOE BEIIECTBO

o6unocepe. Ponb yenoseka B
67 AHTpOMOreHHOE Taonmui, (bep VYMeTh 00BSACHSTH BIMSHUE YEJIOBEKA Ha
. omnocdepe. Dxooruyeckue
BO3JICHCTBUE HA cXema, puc. npupoay. 3HaTh BO30OHOBHMBIE U HEBO30OHOBHMBIE PECYPCHI.
po0OJIeMbl, UX BIHUSHHUE HA
ounochepy y4aeOHHKa
*u3Hb. [locnencrBus
JesTETbHOCTH YeIOBEKa B
IKOCUCTEMAX, BIIUSHHAE €TO
68 OcHoBBI panioHaNIbHOTO | Tabuuil, MOCTYTKOB Ha KHBbIE
MIPUPOIONOIB30BAHUS CXEMA, PUC. | opraHH3MBI H SKOCHCTEMBL.
yueOHHKa
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