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MNOACHUTEJIBHASA 3AIINCKA
[Iporpamma mo OmoJioTMM Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUS CO-
CTaBJICHa Ha OCHOBE TPEOOBAaHUN K pe3ysIbTaTaM OCBOCHHs OCHOBHOI 00pa3oBa-
TEJIbHOM MPOrpaMMbl OCHOBHOI'O 001Iero oopasoBanus, npeacraBieHHbIX B PI'OC
000, u penepanpHON pabouel MPOrpaMMbl BOCIIUTAHUS @ TAKKE:.

— @enepanbHOro 3akoHa oT 29 nekadpst 2012 r. Ne 273-03 «O6 oOpazoBaHuu
B Poccuiickon denepannny;

— demepanbHOrO TOCYAAPCTBEHHOTO 00Pa30BaTENbHOIO CTaHIAPTa OCHOB-
HOro obmero oopaszosanus (yTB. mpuka3oM Munnpocsemenus Poccun ot 31 mas
2021 r. Ne 287) (manee — ®I'OC O0O0);

— denepallbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CPEAHE-
ro ooOiero odpazoBanus (yTB. npukazoM Munoopuayku Poccuu ot 17 mas 2012 r.
Ne 413) (manee — ®I'OC COO);

— npuka3za Munnpocsenienust Poccun ot 12 aBrycra 2022 r. Ne 732 «O BHe-
CEHUU U3MEHEHUH B deJiepalibHbIN roCcyJapCTBEHHBIN 00pa30BaTEIbHBIN CTaHAAPT
CpellHero oOmiero oopa3oBaHusl, yTBEPKIEHHBIN MprKazoM MuHUCTEpcTBa 00pa-
30BaHus U Hayku Poccuiickoit @eaeparuu ot 17 masg 2012 r. Ne 413»);

— @enepanbHO 00pa3oBaTEILHON TPOrpaMMbl OCHOBHOT'O 00IIEro 00pa3o-
BaHus (yTB. npukazoM MunnpocseunieHust Poccun ot 18 mas 2023 r. Ne 370) (na-
aee — ®OIT O00);

— denepanbHON 00pa30BaTEIBLHOM TPOTPaMMBI CPETHETO 00IIero oopas3oBa-
Hus (yTB. mpukazoM Munnpocsemienusi Poccun ot 18 mast 2023 r. Ne 371) (nmanee
— ®OIT COO);

— @enepanbHONl paboueld MpOrpaMMbl OCHOBHOTO 00IIero o0Opa3zoBaHMs
yueOHoro mpenmera «buonorus» (0a30BbIii U yrayOnEHHBIM ypoBHM) (manee —
®PIT OO0);

— MdeaepanbHOl paboyeil mporpamMMbl CpeIHero 00Iero oopa3oBanus yueo-
Horo npenmera «buonorus» (0a30Bblii U yriayOn€HHbId ypoBHH) (Hanee — OPII
COO);

— npukaza Munnpocsenienust Poccuu ot 21 ¢espans 2024 r. Ne 119 «O
BHECEHUU U3MeHeHu B npuiioxkeHust Ne 1 u Ne 2 x mpukazy MunucrepctBa npo-
ceemienust Poccmiickoit @enepamuu ot 21 centsiops 2022 1. Ne 858 «O6 yTBep-
XKIACHUU (perepabHOro NepeyHs yueOHUKOB, JOMYIIEHHBIX K UCIOIb30BAHHUIO TIPU
peann3anyuyd UMEIOUINX TOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHbBIX MPO-
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I'paMM Ha4aJIbHOI'O 06HIGFO, OCHOBHOTI'O O6I[I€FO, CPpCOAHCTO 06H16F0 O6p8,30BaHI/I$I
opraHu3anusiMH, OCYIICCTBIIAIOIINMU O6p330BaTeJIBHYIO ACATCIbHOCTh MU YyCTa-
HOBJICHUS IIPCACIIBHOTO CPOKaA UCIIOJIb30BAHH A NCKIIIOYCHHBIX yT-Ie6HI/IKOB));

- YueGHoro miaHa ocHoBHoro o6imiero oo6paszoanus ['OCYJIAPCTBEH-
HOI'O BIOJKETHOI'O OBIIEOBPA3OBATEJIBHOI'O YYPEXIAEHUA
«CPEJJHAA IIKOJIA «<HEBCKAS» 'OPOJICKOI'O OKPYT'A MAPUYIIOJIby»
JIOHELIKOU HAPOJIHOM PECITYBJIMKU na 2024- 2025 yue6Hblit Tof (B cO-
OTBETCTBUM C mpukazoM MunucrepctBa npocpenienuss PO or 31.05.2021 Ne 287
«O0 yTBepaeHuu (enepabHOr0 TOCYyJapCTBEHHOIO CTaHJapTa OCHOBHOTO 00-
niero oOpa3oBaHus», HA OCHOBaHUU (eliepaaIbHON 00pa30BaTEILHOM MPOTrpaMMBbl
OCHOBHOTO 00I11ero o0pa3oBaHusi, YTBEPKIEHHON MpukazoM MHHHUCTEpPCTBA MPO-
ceemieHus PO ot 16.11.2022 Ne 993);

- YueOHoro miana cpennoro oomiero oopazosanus I'OCYJJAPCTBEHHO-
'O BIOJPKETHOI'O OBIIEOBPA3OBATEJIbBHOI'O YUPEXJEHUA «CPE/I-
HiA HKOJIA «<HEBCKAS» TOPOACKOI'O OKPYTI'A MAPUVYIIOJIb»y HNO-
HEILIKOM HAPOJHOM PECITYBJIMKU na 2024- 2025 yueGHslii ro (B COOT-
BETCTBUM C MpukazoM MunucrtepcrBa npocsemenus P® or 18.05.2023 «O6
yTBEpXKIeHUH (GeepalbHOTO TOCY/IapCTBEHHOTO 00pa30oBaTENIbHOTO CTaHAapTa
CpeaHero o011ero 00pa3oBaHuUs»);

- YceraBa TOCYJJAPCTBEHHOI'O BIOJDKETHOI'O OBIIIEOBPA30OBA -
TEJIBHOI'O VYYPEXIEHUSA «CPEIHAA HIKOJIA «HEBCKAS» T'OPOJI-
CKOI'O OKPYT'A MAPUVIIOJIb» JIOHEITKOM HAPOJJHOM PECITYBJIMKU
(HoBas penakiusi), yTB. [Ipukazom MunuctepcTBa oOpazoBanusa u Hayku JloHer-
kot Haponnoit PecniyOnuku ot 21 utons 2024 1. Ne 432.

[Tpu pa3paboTke MporpaMMmbl MO OUOJIOTUH TEOPETHUECKYI0 OCHOBY MJis
ONpeNeNeHs] MOAXO0J0B K (POPMUPOBAHUIO COJAEpKAHUS Y4eOHOro MpeameTa
«buonorus» cocraBunu: kouuenryaibHbie nojgoxenus GI'OC COO o B3aumMooOy-
CJIOBJIEHHOCTH 1I€JIeH, COJepKaHusl, pe3yJIbTaTOB 00yUeHUsl U TpeOOBaHUM K YpPOB-
HIO TOATOTOBKM BBIIYCKHUKOB, TOJIOKEHUSI 00 OOUIMX LENSAX W MPHUHIMMIAX, Xa-
pPaKTEpU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEAHEro O0IIero oopa3oBa-
Hus B Poccuiickoit deneparuu, a Takke MOJOKEHUS O crielupuke OUOIOTHH, ¢
3HAYEHUU B MO3HAHUU KUBOW MPUPOABI U OOECIECYEHUH CYILECTBOBAHUS 4YEIOBE-
yeckoro odmiectBa. CoOryiacHO Ha3BaHHBIM IOJIOKEHHSIM, OINPEAENIEHbl OCHOBHBIC
(YHKIUM porpaMmbl 0 OMOJIOTUH U €€ CTPYKTYpa.

ITporpaMMa o 6uonoruu Aaér MmpencTaBieHUe O LEesaX, 00 obmel crpare-
MM OOy4YEeHMsI, BOCIIUTAHUS U PAa3BUTHS OOydarolUXcs CpeACTBAaMH Y4eOHOTO
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npeameta «buonorus», onpenenser 00s3aTeIbHOE NPEIMETHOE COJIEPKAHUE, ErO
CTPYKTYpY, paclpeleieHre Mo pasjenaM U TeMaM, PeKOMEHIyeMYylo MOCeI0Ba-
TEJIBLHOCTh M3YyYCHHsI YIEOHOTO Marepuaja ¢ yI4ETOM MEKIPEAMETHBIX U BHYTPH-
IPEIMETHBIX CBsI3€H, JOTMKU 00pa30BaTEIbHOrO MpOIEcca, BO3PACTHBIX 0COOCH-
HOCTEH 00yJaromuxcs.

B nporpamme 1no OMOJIOTMM TakKe YUWUTHIBAIOTCS TpeOOBaHUS K IUIAHHpYe-
MBIM JIMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM pe3ysibTaTaM OOy4eHHs B
GbopMHpPOBaHUM  OCHOBHBIX  BHUJOB  yueOHO-MIO3HABATEIBHOM  JIESITENIbHO-
CTH/y4eOHBIX IEUCTBUI 00yYatOIIMXCs 0 OCBOEHUIO COJEPKAHUS OMOJIOTHYECKO-
ro oOpazoBaHusl.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHITUI TPEEMCTBEHHOCTH B M3YYEHUH OMOJIOTHH, Ojarojaps 4emy B HEW mpo-
CMaTPUBAETCS HAIIPABJICHHOCTh HA Pa3BUTHUE 3HAHUMN, CBSI3aHHBIX ¢ (POPMUPOBAHU-
€M €CTECTBEHHO-HAy4YHOI'0 MHUPOBO33PEHUS, [IEHHOCTHBIX OPHUEHTAIMI JUYHOCTH,
HKOJIOTUYECKOTO MBILUICHUS, MPEACTABICHUN O 3I0pOBOM oOpa3e *HU3HU U Oe-
PEKHBIM OTHOIIEHHEM K OKpYXaloUled NpUpoaHou cpene. llostomy Hapsay c
U3Y4YEHUEM 00111€0MOIOrMYECKUX TEOPUH, @ TAK)KE 3HAHUN O CTPOCHHUH >KUBBIX CH-
CTEM Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIWX B HUX IMPOIIECCOB B
mporpamMme Mo OMOJIOTHM YJIeJIEHO BHUMAHHUE MCIOJb30BAHUIO MOJTYYEHHBIX 3HAa-
HUW B TOBCEAHEBHOM KU3HU JJIs1 pEIICHUS MPUKIIAIHBIX 33/1a4, B TOM YHCIIE: TPO-
(GUIAKTUKN HACIEACTBEHHBIX 3a00JIEBaHUI YEJNIOBEKa, MEIUKO-TEHETUYECKOTO
KOHCYJIbTUPOBaHUS, 0OOCHOBaHMSI SKOJIOIMUYECKU I11€JIeCO00pa3HOro MOBEICHUS B
OKpYXaroIIEH TPUPOJTHOMN Cpelie, AaHAIN3A BIUSHUS XO3SIMCTBEHHOW JAEATEIIbHOCTH
YelloBeKa Ha COCTOSHWE MPHUPOJHBIX U HCKYCCTBEHHBIX JKOCHCTEM. Y CHIICHHE
BHUMAaHUS K MPHUKJIATHON HAMpPaBIEHHOCTH y4eOHOTO mpeameTa «bruomorusy mpo-
JUKTOBAaHO HEOOXOIMMOCTHIO 00ECTIEUeHUS YCIOBHUN VISl PEUICHUS] OJTHOW M3 aK-
TyaJIbHBIX 33J1a4 IIKOJILHOTO OMOJIOTMYECKOT0 00pa30BaHus, KOTOpas Mmpearnoara-
eT (hopMHpOBaHHE y OOYUAIOIIUXCS CIIOCOOHOCTH aIallTUPOBATHCS K U3MEHEHUSIM
JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUPA.

buonorust Ha ypoBHE cpefHero oomero o0pa3oBaHus 3aHUMAET BaXKHOE Me-
cto. OHa oOecrieunBaeT GOpMHUPOBaHUE Y 00YUAIOIIMXCS MPEICTABICHUN O Hay4-
HOW KapTHHE MHpa, paclIupseT U 0000IIaeT 3HAHUS O KUBOW MPUPOJE, €€ OTIIU-
YUTEJIbHBIX MMPU3HAKAX — YPOBHEBOM OpraHu3alii U 3BOJIIOIMH, CO3JAET YCIOBUS
JUTSI: TIO3HAHUS 3aKOHOB YKMBOUW MPUPObI, GOpMHUPOBAHUS (PYHKITMOHAIBEHON Tpa-
MOTHOCTH, HaBBIKOB 3/I0pPOBOT0O M 0e30macHOro odpasa >KHU3HH, IKOJIOTHUYECKOTO
MBIIIICHUS, IIEHHOCTHOTO OTHONICHHMSI K YKHBOU MPUPOJIC U YETOBEKY.



Bbonbiioe 3HaueHre OMOIOTUSl UMEET TAKXKe JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX 3a7a4 CpeaHEro oOIIero oOpa3oBaHUs, COLUUANM3AIMUA O0yYaro-
muxcs. M3ydenune Omomornn obOecrieunBaeT yCaoBUS sl (OpMUpPOBAHUS MHTEII-
JICKTyaTbHBIX, KOMMYHUKAITMOHHBIX U MH(POPMAIIMOHHBIX HABBIKOB, 3CTETHUYCCKOU
KYJIbTYpBbI, CIIOCOOCTBYET MHTETPAIMM OMOJOTUYECKUX 3HAHUM C MpEeJCTaBICHUS-
MU U3 APYTUX Y4eOHBIX MPEIMETOB, B YACTHOCTH, GU3MKH, XUMHUHU U Teorpadpuu.
Ha3BanHble MoJ0OKEHUS O MpeAHa3HauyeHuu ydyeOHoro npeameta «buonorus» co-
CTaBWJIM OCHOBY JUISI ONIPE/IETICHUS TIOJIXOJI0OB K OTOOPY U CTPYKTYPUPOBAHUIO €TO
coJiep KaHus, MPEICTABIICHHOTO B IPOTrpaMMe 10 OMOJIOTHH.

Ot6op comepkanus ydeOHOro Tmpeamera «buonorums» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TTO3UIIUN KYJIbTyPOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUU C KOTO-
pBIM OOy4aronuecs A0JMKHbBI OCBOUThH 3HAHUS U YMEHUS, 3HAUUMBIE 111 (POPMUPO-
BaHUs OOIIEH KyJbTYphI, ONpENETSIONIMe aJeKBATHOE IOBEICHHE 4YEJIOBEKa B
OKpY Xaroled MpUPOJTHON cpelie, BOCTPEOOBAHHBIC B IMOBCEIHEBHOW >KM3HU H
MpPaKTUYECKON NearenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHHMM 3aHHUMAaloT
AJIEMEHTHI COJIEPIKaHMsI, KOTOPHIE CIy>KaT OCHOBOH 711 (pOpMUPOBaHUS MPEACTaB-
JICHU! O COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHE MHUpPA M IIEHHOCTHBIX OpH-
CHTAIUAX JTUYHOCTH, CTIOCOOCTBYIOIINX TYMaHHU3AIIU OMOJIOTHIECKOTO 00pa3oBa-
HUSL.

CTpyKTypUpOBaHUE COACpkKaHUs YIeOHOTO MaTeprasa B MporpaMme 1o Ouo-
JIOTUX OCYHIECTBJICHO C YYETOM MPHOPUTETHOTO 3HAYCHHS 3HAHUN 00 OTIMYHU-
TEJIBbHBIX OCOOCHHOCTSIX KUBOW MPUPOJIBI, O €€ YPOBHEBOW OpPTraHU3AIIUU U DBOJIIO-
1ui. B COOTBETCTBHM € 3TUM B CTPYKTYpe yueOHOTO IpeameTa «buomorus» Boie-
JIEHBI CJEAYIOIIUE COAEpkKaTelibHbie NUHHUU: «buonmoruss kak Hayka. MeTtoabl
HAay4YHOTO To3HaHUs», «KieTka kak Owonormdeckas cuctema», «OpraHu3Mm Kak
Owonornyeckas cuctema», «CucteMa W MHOTOOOpasWe OpraHUYECKOTO MHpPay,
«IBOJIOIHUS KUBOM MPUPOIBI, « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lens m3yuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHE OOYYaIONUMHUCS 3HAHUSMU O CTPYKTYPHO-(PYHKITMOHAIILHOW OpTraHu-
3aIlMH KUBBIX CHCTEM Pa3HOTO paHTa W MPHOOPETCHHE YMEHUHN HMCIOIb30BaTh ATH
3HAHMS VIS TPAMOTHBIX JACHCTBUI B OTHOIICHHH OOBEKTOB YKUBOM MPUPOJIBI U Pe-
IIICHUS PA3IMYHBIX KU3HCHHBIX TIPOOJIEM.

JocTikenue nenu u3yuyeHus: yueOHoro npeamera «buosnorus» Ha 6a3oBom
YPOBHE 00€CTICUNBACTCS PEIICHUEM CISAYIOIINX 33/1a4:

OCBOCHHE OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OWOJOTHYECKUX TEOPHSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPABIIIAX, CIyKAIIUX OCHOBOU
Jutst GOPMHUPOBAHUS MPEJICTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MUpPa, O Me-



TO/JAaX Hay4YHOTO MO3HAHUs, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSIX KMBBIX CH-
CTEM PA3HOTO YPOBHSI OPTraHU3AIlMH, BBIJAIOIIMXCS OTKPBITUAX M COBPEMEHHBIX
HCCIICIOBAHUAX B OMOJIOTHH;

dbopmupoBaHUe y OOYYAIOMIMXCS IMO3HABATEIbHBIX, WHTCIUICKTYaJIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEH B MPOIECCE aHATM3a IaHHBIX O MYTIX Pa3BUTHUS B OMO-
JIOTUW HAYYHBIX B3I[JISAJIOB, UJIEH U TIOJIXOJIOB K U3YUEHHUIO KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHU3alUK;

CTaHOBJICHHE Yy O0ydarommxcs o01en KyabTyphl, PYHKIIMOHAILHON TPaMOT-
HOCTH, Pa3BUTUE YMEHUU OOBACHATH U OIICHUBATh SIBJICHUS OKPYKAIOLIETO0 MHUpa
YKUBOW TPUPOJBI HA OCHOBAHWM 3HAHUM W OMbBITA, MOJYYEHHBIX MPU H3YUYEHUU
Omooruu;

dbopmupoBaHrEe y 00YUaIOIIUXCSl YMEHUN WIUTIOCTPUPOBATh 3HaYEHUE OMOJIO-
TMYECKUX 3HAHUU B MPAKTUYECKOU JEATEIIbHOCTH YEJIOBEKA, PA3BUTHUU COBPEMEH-
HBIX METUIIMHCKUX TEXHOJOTUN U arpOOHOTEXHOJIOTHIA;

BOCIUTaHUE YOEXKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
IPUPOABI, HEOOXOAUMOCTH OEPEKHOIO OTHOIIECHHUS K HEH, COOTIOEHUS STHYECKHUX
HOPM IpU IPOBEICHUN OMOJIOTMYECKUX UCCIEI0OBaHUM;

OCO3HAHUE IIECHHOCTU OMOJIOTUYECKUX 3HAHWU JJIs1 TIOBBIIICHUSI YPOBHS KO-
JIOTUYECKOMN KYIBbTYPBI, UIsl (POPMUPOBAHUSI HAYUHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIEACTBUN CBOEH JEATEIBLHOCTH 10 OTHOILICHUIO K OKPYXAOIIEH Cpee,
COOCTBEHHOMY 37I0POBBIO, 0OOCHOBaHHUE U COOIIOJICHUE Mep MPOGUIAKTUKHU 3200-
JIEBAHUM.

B cucreme cpeanero oo6miero oopazoBanust «buosorusy, nzyuaemasi Ha 0a3o-
BOM YPOBHE, SIBJIIETCS 00sI3aTE€IbHBIM YUECOHBIM MIPEAMETOM, BXOJSIIMM B COCTaB
npeaMeTHon obsactu « EcTecTBEeHHO-HAay4YHBIE PEIMETHD.

Jlist m3ydenusi OMoJI0ruu Ha 6a30BOM YPOBHE CPEHETO 001Iero 00pa3oBaHus
otBoauTcs 4acoB: B 10 A, b, B kitaccax — no 34 yaca (1 yac B Henento), B 11 A,b
Kiaccax —1o 34 yaca (1 yac B Henen).



COJEPKXAHUE OBYYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYCCKUMHU H
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Posnp 6uosnoruu B GopMHpOBaHNHM COBPEMEHHON HAyYHOM KapTHHBI Mupa. CHucTte-
Ma OMOJIOTUYECKHUX HayK.

MeToibl T0O3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTMCaHUE,
u3MepeHue, kiaccudukaius, MOJeIMpOBaHUe, CTaTUCTHUYECKass oOpaboTka JaH-
HBIX).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTobl TO3HAHUS )KUBOU MPUPOJIBD.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

[Ipaktruueckast padora Ne 1. «Mcnonap30BaHne pa3IMUHbIX METOJIOB MIPU U3Y-
YeHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucteMbl U UX OPraHU3ALMSL.

KuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
YKHUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpasue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTe0IeHOTHYECKuH ), OMOC(hEPHBIM.

JdeMoHCTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIC TIPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKAN COCTaB KIIETKU. XHWMHUYECKHE DJJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMY BOJABI U MUHEPAJIBHBIX BEIIECTB B KieTke. [loaaep:kanne ocMoTH-
yeckoro OanaHca.

benku. CoctaB u cTpoeHre OeaKkOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
HeszaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBON MOJIEKYJIbl (TMIE€pBUYHAs, BTOPUYHAsS, TPETUYHAS U YETBEP-
TUYHAsl CTPYKTypa). XHMMHUUYECKHe CBOMCTBa OenkoB. buonorunueckue ¢GyHKUUU
OEJIKOB.



depmeHTl — Onosiornueckue katanuzatopbl. CTpoeHue depMmMeHTa: aKTHB-
HBI 1eHTp, cyOcTpatHas cneuuduunoctb. Kopepmentsl. Butamunsl. OTianuuns
(epMEHTOB OT HEOPTAHUYECKUX KaTaIM3aTOPOB.

YrreBoasl: MOHOCaXapubl (TJII0KO3a, pudo3a U J1e30Kcupu003a), Aucaxapu-
Ibl (caxapo3a, JIakTo3a) U ToJimcaxapuibl (Kpaxmal, TIMKOTeH, 1elTo103a). buo-
JIOTUYECKUE (PYHKIIMH YTIIEBOJIOB.

Jlunuael:  Tpurauuepuab, QocPoaunuasl, CcTepouasl. [HapoduibHO-
rupodoOHbie cBoiicTBa. buonornueckue GyHkimu aunuaoB. CpaBHEHUE YIIIEBO-
JI0B, OEJIKOB U JIUMHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxnennossie kucnorsl: [JHK n PHK. Hykneotuasl — MOHOMEPBI HYKIIEUHO-
BbIX kuciot. Crpoenue u pynkuuu JJHK. Crpoenue un pynxuun PHK. Buas PHK.
AT®: ctpoenne u GyHKIUH.

[{urosnorus — Hayka o kierke. Knerounas Teopus — npuMep B3auMOJIEUCTBUS
uzael u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YUEHUS KIETKH.

Knerka kak nenoctHast >xuBasi cucrema. OO0muye Npu3Hakyu KJIETOK: 3aMKHY-
Tasg HapyxHas memOpana, mojnekyisl JJHK kak renernueckuii anmapar, cuctema
CUHTE3a Oernka.

Tunel KJIETOK: 3yKapuoTUUecKas U npokapuornyeckas. OCoOOEHHOCTU CTpoe-
HUS TPOKapUOTHIECKOM KieTku. Kierounast crenka 6akrepuii. CTpoeHue sykapu-
oTuYecKor KiIeTKu. OCHOBHBIE OTIWYHUS PACTUTEIHHOW, KUBOTHOM M TPUOHOM
KJIETKU.

IIoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
¢bynkuuu. [Ina3zmarnueckas memOpana, e€ ceorictBa U pyHkiuu. LluTomnnasma u eé
opranoujisl. OqHoMeMOpaHHble opranousl kietku: IIIC, annapat ['onbmxu, 1u-
30cOMBI. [loyaBTOHOMHBIE OPTaHOWIBI KJIETKU: MUTOXOHAPUH, Mactuibl. IIpo-
MCXO0XJICHUE MUTOXOHIpUHN U tiacTua. Buasl miactun. HememOpanHbie opraHou-
Ibl KJIETKUA: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPUOIU, PECHUYKH, >KTYTHUKH.
@yHKIMHA OPraHOUJIOB KJIETKU. Brirouenus.

Anpo — perynaropHslil neHTp kiaeTku. CTpoeHue sjapa: sjuepHas 000youka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. IlInelinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnmun, K. M. bap.

Jwnarpammel: «PacnipeneneHne XUMUYECKUX 3JIEMEHTOB B HEXWBOW NPUPO-
ne», «Pacnpenenenue XMMUYECKUX DJIEMEHTOB B )KUBOU IIPUPOJEN.



Tabmunpl n cxemsl: «llepuoanueckas TabiMIa XUMHUYECKHUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJbIY, «buocunres 6enka», « CTpoeHre MOJIEKYJIb OelKay,
«Ctpoenne ¢pepmentay, «Hyknennossie kucnotsl. [JHK», «CTpoeHne MojaeKyibl
AT®», «CTpoeHne 3yKapuOTHUYECKOU KIIETKN», «CTpoeHue KXKUBOTHOU KIIETKW,
«CTpoeHHE pPACTUTENBHOM KIETKW», «CTpoeHue MNpPOKapUOTHUECKON KIIETKWY,
«CTpoeHue sapa KIETKN», « YTIIEBOABD), «JIumuasm.

OO0opynoBaHue: CBETOBOM MMKPOCKON, OOOpYyAOBaHUE [UIsl IPOBEICHUS
HaOJII0ICHUH, U3MEPEHUM, IKCIEPUMEHTOB, MUKPOIIPENApaThl PACTUTEIbHBIX, KH-
BOTHBIX U OAKTEPHUAIbHBIX KJIETOK.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabdota Ne 1. «/3ydyeHne KaTallMTUYECKONM AaKTUBHOCTU (ep-
MEHTOB (Ha MpUMepe aMuia3bl UM KaTajlasbl)».

JlaGoparopHas padora Ne 2. «M3yueHue cTpoeHus KJIETOK PaCTeHUM, )KUBOT-
HBIX U OakTepuil 1MojJ MHKPOCKOIOM Ha FOTOBBIX MHMKpOIpENapaTax W HUX OIHca-
HUE.

Tema 4. ’/KusHe1essTeIbHOCTb KIECTKH.

OOMeH BENIeCTB, WM METa00IN3M. ACCUMUIISALNS (TUIACTUYECKUM OOMEH) U
JTUCCUMUWIISIMS (SHEPTreTUUEeCKU 0OMEH) — IB€ CTOPOHBI €IMHOTO TMPOIEcca MeTa-
0onm3ma. Poiib 3aKOHOB COXpaHEHUs BELLECTB U SHEPIrUU B MOHMMAaHUU MeTabo-
JIU3MaA.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B OOMEHE BEIIECTB U IPEBPALICHUH SHEPTUH B KIIETKE.

®dotocunTe3. CBeroBas U TeMHOBas (pa3bl porocuHTe3a. Peakuuu dotocun-
Te3a. DP(HEeKTUBHOCTh POTOCUHTE3A. 3HAUEHUE (POTOCHUHTE3A JIJIs )KU3HU Ha 3eMUIe.
Bnusnue ycnoBuit cpeabl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIICHHS €0 MPOAYKTHB-
HOCTH Y KyJbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCUHTE3UPYIOIIHe OaKkTepuu. 3HAUCHHE XEMOCHHTE3a JIJIs
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KiieTke. Pacieniiennue BemecT, BbIICICHUE U aK-
KyMYJIMPOBAaHUE SHEPIHM B KIIETKE. DTallbl SHEPreTHYeckoro oomeHa. I mukomams.
bpoxxenne u ero Bunbl. KucnopogHoe okucieHHE, WIM KIETOYHOE IbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPGHEKTUBHOCTh IHEPTETUUECKOT0 OOMEHA.

Peakuun matpuyHoro cunresa. ['enernueckas undopmanusa u JJHK. Peanu-
3a1usl TeHeTUYeCKOr nHpopmaruu B KieTke. [ eHeTHIeCKuii KOl M €r0 CBOMCTBA.
Tpanckpunius — matpuunslii cuatre3 PHK. Tpancnauusa — 6uocunres 6enka. Jta-
nbl TpaHcasiuuu. KogupoBanue aMmuHOKHCIOT. Posb pubocom B Onocunrtese Genka.



Hexnerounsle ¢hopmbl )Ku3HU — BUpPYCHl. icTopus oTkpbiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS M >KMU3HEHHOTO IMKJIa BUpPYCOB. bakre-
puodaru. bone3snun pacTeHWid, )KHBOTHBIX W YEJIOBEKA, BHI3BIBAEMBIE BUPYCAMHU.
Bupyc ummynonedunura genoseka (BUY) — Bo30oymutens CIIM/la. OGpartnas
TpPaHCKPUIIIHUs, peBepTa3a u unrerpasa. [Ipopunaktuka pacnpocTpaHeHUs] BUPYC-
HBIX 3200J1eBaHUM.

JdeMoHCTpanuu:

[Toptpetsl: H. K. Konbnos, . U. UBanoBckuii, K. A. Tumupszes.

Tabnuupel 1 cxembl: «Tunbl nutanusy», «Metabonuzm», «MHUTOXOHIPUD,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocuntes», «Ctpoenue JHK»,
«CtpoeHue u PyHKIMOHUPOBAaHUE reHa», «CuHTe3 Oenkay, «I'eHeTHYeCKUil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenue u xuzHeHHb nuki Bupyca CIIN/a,
oakTepuodaray, «Permukarus JJHK».

Oo6opynoBanue: monaenu-anmnkanuu «Yasoenue IHK u Tpanckpuniumsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre M1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIi LMK, WK KU3HEHHBIN UK Ki1eTku. MHTepdaza u murtos. Ipo-
1[eCChl, MpoTeKarolue B nutepdaze. Perukanus — peakuust MaTpUYHOTO CUHTE3a
JHK. Ctpoenne xpomocom. XpOMOCOMHBIN HAOOp — KapHOTHUIL. JUTIIOUIHBIN 1
rariouHBIA XpOMOCOMHBIE HAOOpHL. XpoMatubl. [luTtonsorunyeckue oCHOBBI pas-
MHOEHHUS 1 UTHAUBUIYaTbHOTO PA3BUTUS OPTAHU3MOB.

Henenue knetkn — muto3. Craaum murto3a. IIpoueccel, npoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemasi rTuOEIb KJIETKH — aronTo3.

@DopMBbI pa3sMHOXKEHHSI OPraHU3MOB: Oecrolioe U moJjioBoe. Bupl Oecronoro
Pa3MHOXKEHUS: JICJICHUE HAJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOPO-
o0Opa3oBaHue, BET€TaTUBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KIIOHUPOBAHUE Opra-
HU3MOB, €r0 3HAUYCHUE ISl CEJICKLINH.

[TooBOE pa3MHOKEHHE, €TO OTINYUS OT OECTIONOTO.

Meito3. Cranuu meiio3a. IIporecchbl, nMpoucxoasiine Ha CTagusx Menosa.
[ToBenenune xpomocoM B mernose. Kpoccunrosep. buonornyeckuii CMbICII U 3Ha4e-
HHE Meno3a.

["ameTorenes — npoiecc 0Opa3oBaHus MOJIOBBIX KJIETOK y >KUBOTHBIX. [Too-
BBIC JKEJIe3bl: CEMCHHUKHU U sudHUKH. OOpa30BaHNUE U PA3BUTHE TOJOBBIX KIETOK —
rameT (CrepMaTo30u I, SIMIEKIIETKAa) — CrepMaToreHe3 u oBorene3. OcobeHHOCTH
CTPOCHHUS SIULEKIETOK U criepMaro3onioB. OmnogoTBopenue. [laprenorenes.
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NunuBuayanbHoe pa3BUTHE (OHTOTeHE3). DMOpUOHAIBHOE pa3BHUTHE (dM-
OpuoreHnes). JTanbl SMOPUOHAIBHOTO PA3BUTHUS Y MIO3BOHOYHBIX KUBOTHBIX: IPOO-
JIEHUE, racTpyJisiiusi, opranoreHes. [loctamOpuonansHoe pa3zBuTHe. TUIbBI TOCT-
AMOPUOHATBHOTO Pa3BUTHUS: MPSIMOE, HENMPsiMOe (JIMUMHOYHOE). BiusHue cpenpl Ha
pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOICTBA.

Poct u pa3Butne pacreHuid. OHTOT€HE3 IBETKOBOI'O PACTEHHUS: CTPOCHHE Ce-
MEHH, CTAINU PA3BUTHSI.

JdeMoHCTpanuu:

Tabmuupl u cxembl: «POpMBI Pa3MHOKEHHUSI OPraHU3MOBY, «JIBOWHOE OrIo-
JIOTBOPEHUE Y LBETKOBBIX PACTCHUI», «BereraTuBHOE pa3MHOKEHUE PACTECHHIN,
«/lenenue knetku Oakrepuit», « CTpoeHUE MOJIOBBIX KIETOK», «CTpOEHHE XPOMO-
coMbl», «Knerounsrii ukn», «Pemmukanus JHKy, «Mutosy, «Meio3y, «IIpsmoe
U HENpsIMOE pa3BUTHEY, «[ aMeToreHe3 y MIIEKONUTAIOIINX U YeI0BeKay, «OCHOB-
HBIE CTAIUM OHTOT'€HE3a.

O6opynoBaHue: MUKPOCKOI, MUKpoIripenaparsl « CriepMaTo30uIbl MICKOIH-
TAIOLIETO», «SNIEKIeTKa MIECKONUTAOMEro», «Kapnoknnes B KJeTKax KOpemka
JyKa», MarHUTHasi MOJieNib-antukanus «Jlenenue knerkm», moaens JJHK, monens
MeTapazHO XPOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlaGoparopnas padora Ne 3. «HabGmronenne MuTo3a B KJIETKaX KOHYHKA KO-
pelIka Jiyka Ha TOTOBBIX MUKpOIIpENnapaTax».

JlaGoparopHas pabora Ne 4. «/3yueHne CTpOCHHS MOJOBBIX KJIETOK Ha TOTO-
BBIX MHUKpOIIpenapaTaxy.

Tema 6. HacsiencTBEHHOCTH M K3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHeTUKH. VIcTopus pa3BUTHA TEHETUKU. Posib LiuToI0rnn
U SMOPHOJIOTUH B CTAHOBJICHUU TEHETUKHU. BKiiaa poCCHUUCKUX U 3apyOexHBIX
Y4EHBIX B Pa3BUTHE T'CHETUKH. METObI TeHETUKH (TUOPHUI0TOTHISCKUMN, IUTOTE-
HETUYECKUHN, MOJIEKYJISIPHO-TeHEeTUYeCKUi). OCHOBHbIE TE€HETUYECKUE MOHSITHS.
['eHeTnyeckasi CHMBOJIMKA, UCIIOJIb3YEMasi B CXEMaX CKPEIIUBAHUN.

3aKOHOMEPHOCTH HACJIeIOBaHUsI MPU3HAKOB, YCTaHOBJIEHHbIE ['. MeHaenem.
MonorubpuiHoe ckpenmBanie. 3akoH eAuH0-00pa3usi THOPUAOB MEPBOrO MOKO-
nenwust. [IpaBuino nomuHMpoBaHus. 3aKOH pACIICIJIEHUs MPU3HAKOB. [ unoresa 4u-
cTOThI raMeT. [IoHOE ¥ HEMOIHOE TOMUHUPOBAHUE.

JluruOpugHoe CKpemmBaHue. 3aKOH HE3aBUCHUMOTO HACIEIOBAHUS MPU3HA-
KoB. l{uToreHeTrdeckne OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUSA. AHATU3UPYIOIIEE
cKkpemuBanue. Mcnonb30BaHNe aHATU3UPYIOMIETO CKPEIIMBAHUS JJIs1 ONPEICIICHUS
T€HOTHUIIA OCOOH.
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CueruieHHOE HacieaoBaHue npuszHakoB. Pabora T. Moprana no cluerieHHO-
My HacCJIEIOBAaHUIO TeHOB. HapyleHnre cuerieHus reHOB B pe3yJIbTaTe KPOCCUHIO-
BEpa.

XpOMOCOMHas TEOPUS HACIEACTBEHHOCTHU. | eHeTHYeCKue KapThl.

['eHetnka mosia. XpoMOCOMHOE ONpeAesieHue mosia. AyTOCOMBI U MOJIOBBIC
XPOMOCOMBI. ['OMOramMeTHbI€ U reTeporaMeTHble OpraHu3Mbl. HaciienoBanue npu-
3HAKOB, CIICIJICHHBIX C IIOJIOM.

M3meHunBOCTh. BUabl N3MEHYNBOCTH: HEHACJICACTBEHHAS M HACJICICTBCHHAS.
Ponb cpenpl B HEHACIEACTBEHHOM M3MEHYMBOCTU. XapaKTEPUCTHUKA MOIUDUKAIIN-
OHHOM M3MEHYMBOCTU. BapmannoOHHBIN psAx U BapuanvoHHas kpusas. Hopma pe-
aKIUU Npu3Haka. KolM4eCcTBEHHBIE U KAUECTBEHHBIE TPU3HAKU U UX HOpMa pEak-
1uu. CBolcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencTtBenHas, WM TI€HOTHIHMYECKAas, H3MEHUYMBOCTh. KoMOmHaATHBHAS
M3MEHYUBOCTh. Melo03 U MOJI0OBOM Mpollecc — OCHOBa KOMOWHATHBHONW H3MEHYM-
BOCTHU. MyTallMOHHAsI M3MEHUYMBOCTh. Kitaccudukarus MyTalidii: TeHHBIE, XPOMO-
COMHBIE, TeHOMHBIE. YacToTa 1 MpU4MHBI MyTaluid. MyTtareHHbie pakTopsl. 3aK0H
rOMOJIOTHYECKHX PAJIOB B HAacueACTBEHHOM n3MeHunBocty H. . BaBunosga.

BuesnepHast HACIeACTBEHHOCTh U U3MEHUYMBOCT.

I'eneruka yenoBeka. Kapuortun udenoBeka. OCHOBHBIE METOAbI TEHETUKHU Ye-
JIOBEKA: IeHEaJIOTUYECKUM, OJIM3HEIOBBIM, IMTOTCHETHYCCKHH, OMOXMMUUYECKHUH,
MOJIEKYJISIpHO-TeHETHUUEeCKU. COBpEeMEHHOE OMNpeeieHUe TI'€HOTUMA: TOJHOTe-
HOMHO€ CEKBEHUPOBAaHHUE, N€HOTUIUPOBAHUE, B TOM 4yuciie ¢ nomoupro [IIP-
aHann3a. HaciencTBeHHBIE 3a00J1€BaHUS YeJIOBEKA: I'eHHBIE 00JIe3HU, O0JIE3HH C
HACJIEJICTBEHHON MPEeApacloIOKEHHOCTbIO, XpOMOCOMHbIe Oose3nu. Comaruue-
CKHE U reHepatuBHbie MyTanuu. CTBOJIOBBIE KJIeTKU. [IpuHIUIIBI 310pOBOTO 00Opa-
3a KW3HU, TUarHOCTUKH, MPOGUIAKTUKH U JICUCHUS] TeHETHYECKUX Oose3Heil. Me-
JIMKO-TEHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAYEHUE MEAMIIMHCKOW TE€HETUKU B
MPEAOTBPAICHUH U JICUCHUU TeHETHUSCKHUX 3a00JIeBaHUI YSIIOBEKA.

JleMoHCTpaum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBunos.

Tabnuiel 1 cxembl: «K MOHOTMOPUIHOE CKPEIIMBAHUE U €Tr0 IIUTOTCHETHYE-
CKasi OCHOBa», «3aKOH PACHICIJIEHUS M €r0o LIMTOTCHETUYECKasi OCHOBA», «3aKOH
YUCTOTHI TameT», «JlurubpumaHoe ckpemmBanuey, «l{uronornyeckne OCHOBBI JTH-
THOPUTHOTO CKpemmBaHus», «Meio3y, «B3anmmonelcTBue auiebHBIX TEHOBY,
«l'eHeTHUECKHE KapThl PACTEHUM, >KMBOTHBIX M YEJIOBEKAa», «l'€HeThka mnosay,
«3aKOHOMEPHOCTH HACJIEAOBAHMS, CLETJIEHHOTO C MOJoM», «KapuoTHuIibl YyenoBe-

12



Ka U KUBOTHBIX», «Buabl uaMeHunBoctn», «MoaudukanoHHass U3MEHYUBOCTDY,
«HacnenoBanue pesyc-axropa», «['eHetuka rpynn kpoBw», «MyTallmoHHasT U3-
MEHYHUBOCTBY.

ObopynoBanue: Moaenu-anmuIMKaun «MOHOTHOPUAHOE CKpELIMBaHHUEY,
«Henonnoe nomuHupoBanuey», «durnOpuaHoe ckpeniuBanuey, «llepexpéct xpo-
MOCOM», MUKPOCKON U MUKponpenapar «/lpozoduna» (Hopma, MmyTanuu GhopmMbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopHas padota Ne 5. «3ydyeHue pe3yabTaToB MOHOTHOPUAHOTO U -
TUOPUTHOTO CKPEIIMBAHUS y IPO30(P Uil HA TOTOBBIX MUKPOIIpENapaTax.

JlaGoparopHas pabota Ne 6. «M3yuenne MoaupuKaliMOHHOW U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PsiZia U BApUALIMOHHON KPUBOY.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y Ipo30(uiibl HA TOTOBBIX
MHUKpOITpenapaTax».

[Ipaktuueckast pabora Ne 2. «CocTaBieHre U aHAIU3 POJIOCIOBHBIX YeIOBE-
Kay.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIAEHUE CEJIEKUMU U JOMECTHUKALUS.
VYuenue H. 1. BaBunoBa o 1nieHTpax MpOUCXOXKIEHUS U MHOTO0OOpasusi KyJIbTyp-
HbIX pacTeHuil. LIeHTphl MPOMCXO0XKIAEHUS AOMAIIHUX KUBOTHBIX. CopT, mopona,
HITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MacCoBBIi U MHAMBUAYAJIbHBINH OTOOPHI B
CENEKIIMM pPACTEHUNW U KUBOTHBIX. OLIEHKa JKCTEphepa. bIM3KOpOoICTBEHHOE
CKpelrBaHue — uHOpuauHr. Yucras nuaus. CKpelrBaHUe YUCThIX JuHUM. ['ete-
po3uc, unu rudbpuaHasa cuia. HepoactBenHoe ckpelyBanue — aytopuauur. Otaa-
A€HHas ruOpuan3aus u e€ ycnexu. MickycCcTBeHHbI MyTareHe3 v MoJIy4eHHe Mo-
JIMIUIOUIOB. JIOCTHKEHHUS CENIEKIUH PACTEHUMN, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus Kak oTpacib MPOU3BOACTBA. |'eHHasi MHXKEHEepHUs. DTambl CO-
3nanus pexkomouHanTHou JIHK u TpaHcrennsix oprann3moB. Kierounast nHxeHe-
pusa. Knetounsle KynbTypbl. MUKpPOKIOHAJIBHOE pa3MHOXKEHUE pacTeHnil. Kinonu-
pPOBaHKE BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHMW3MOB. JKOJIOTH-
yeckue U 3tudeckue npodaemel. [MO — reHeTndecku MoIu(UIIMPOBaHHbBIE Opra-
HU3MBI.

JlemoHcTpanuu:

[Toptpersr: H. 1. BaBunos, 1. B. Muuypun, I'. /[. Kapneuenko, M. ®@. HBa-
HOB.
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Tabnuiel U cxemsbl: KapTa «L{eHTphI MPOUCXOXKICHUS U MHOTOOOPa3Hs KYJib-
TYPHBIX pacTeHuit», «I1opobl TOMAIIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX pac-
TeHuit», «OtnanéHnas rudbpunuzanus», «Padbotsl akagemuka M. @. VBaHoBay,
«lTonmumnongus», «O0BEKThl OMOTEXHOJIOTUNY, «KileTOUHbIE KYJIBTYphl U KJIOHU-
poBaHue», «KoHCTpyrupoBaHHUE U TIEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKH TUIOJI0B U KOPHEIIIOAOB IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypenst « OCHOBHBIE METOJABI U JOCTHKEHUS CEJICKIIMU PACTEHUN U KH-
BOTHBIX (HA CEJICKIMOHHYIO CTAHIIUIO, JIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIN
y4acTOK, B TEIUIMYHOE X034UCTBO, TA0OPATOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO
HEHTPA)».

11 KVIACC

Tema 1. DBoJrOoHOHHASI OHOJIOTHS.

[IpeanocbulkM BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUH. OBOJIIOLMOHHAS
Teopusi U1 €€ MecTo B Ouonoruu. BiusiHue 3BONIOIMOHHON TEOpUU Ha pa3BUTHE
OMOJIOTHY U APYTHX HAYK.

CBuaerenbcTBa 3BoJOLMH. [laneoHTONOrHYECKHE: TOCAEA0BATENIBHOCTD M0~
SBJICHHSI BUJOB B MaJCOHTOJOTMYECKOMN JIETONUCH, epexoiHbie (popmbl. broreo-
rpaduyecKue: CX0ICTBO U pazinune ¢payH U GhJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHUE: CXOJCTBA M pPa3nyuvs SMOPHUOHOB pa3HBIX BHUJIOB IO-
3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHbIC, AHAJTIOTHYHbIC, PY-
JIUMEHTapHBIE OpPTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJICTBO Me-
XaHU3MOB HACJICICTBEHHOCTH M OCHOBHBIX META0OIMYECKUX MyTEeH y BCEX Opra-
HU3MOB.

OpomonnoHHas Tteopust Y. /lapeuna. [Ipeanocsiku BO3SHUKHOBEHUS 1apBU-
HU3Ma. J[BUXKylre CUibl 3BOJIIOLMH BUIOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKeE-
HUE MPU OTPAHUYEHHOCTH PECYpPCOB, HEONpeaenEéHHas U3MEHUYMBOCTh, 00pb0a 3a
CYILECTBOBAHHE, ECTECTBEHHBIN OTOOP).

Cunretnyeckas teopus 3Bosonnu (CTD) u €€ 0OCHOBHBIE MTOJOKEHHUS.

MukpoaBostonus. [Tomynsiuus Kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMKU BUAOB B Ipupoae. MyTalmOHHBINA
npoliecc ¥ KOMOMHATUBHAS U3MEHUYMUBOCTD. [lomysiMoHHbIE BOJIHBI U Apend re-
HOB. 3011151 1 MUTpanus.

EcrectBenHbIil 0TOOp — Hampapisitomuid Gaktop 3BooNUH. DOpMbI ecTe-
CTBEHHOTO 0TOODA.
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[Ipucnoco61eHHOCTh OPraHU3MOB KaK pe3yibTaT 3Bojtouuu. [Ipumeps! npu-
CIIOCOOJICHHH Y OpraHu3MOB. ApoMop(h03bl U UIAHO-adaTAIHH.

Bun u Bunoo6pazosanue. Kpurepun Buma. OcHOBHBIE POpPMBI BHI000pa30-
BaHUs: reorpaduyeckoe, IKOJIOTUIECKOE.

MakposBosonusi. @opmbl 3BOJIOLMK: (PHiieTUYECKasl, JUBEPreHTHAs, KOH-
BEpreHTHasi, napasuienbHas. HeoOpatuMocTs 3BONIONUN.

[IpoucxoxkieHne OT HECHEeUHAIN3UPOBAHHBIX MpenkoB. IIporpeccupyromas
crienuain3anvsa. AJIanTUBHAS paJnalysl.

JlemoHcTpanum:

[Toptpetsr: K. Jlunneun, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, ®. Mroiutep, A. H. CeBepuos.

Tabnuibl u cxembl: «Pa3Butre oprannyeckoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl 60pbOBI 32 CyIIECTBOBA-
Hue», «EcrectBenHblit 0TO0p», « MHOTOOOpa3ue cCopToB pacTeHui», «MHorooopa-
3W€ MOpOoJ >KUBOTHBIX», «llomynsuum», «MyTallMOHHAasE U3MEHUYHUBOCTBY, «ApO-
Mopdo3b», «Manoananrauum», «O0mas nereHepanus», «JBHxKyIrue CUbl 3BO-
monuny, «Kapra-cxema mapuipyta mytemectsus Y. Jlapsunay, «bopnba 3a cyiie-
cTtBoBaHue», «lIpucnocobieHHOCTh opraHu3mMoBy, «l'eorpaduueckoe Bug00Opa-
30BaHuE», « IKOJIOrHUECKOe BUA000pa30BaHUEY.

O06opynoBaHue: KOJUIEKIIMS HACEKOMBIX C PAa3IMUYHBIMU THUIIAMU OKPACKH,
Ha0Op IUIOMOB M CeMsiH, Koyuiekius «[Ipumepsl 3alUTHBIX MPUCTIOCOOJICHUN y
KUBOTHBIX», MOJIENIb «OCHOBHBIC HAIPABICHUS DBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHre TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuyeckas kapta Mupa, KoJekuus «PopMbl COXpaHHOCTH UCKOIIa-
€MBIX XMBOTHBIX W pacTeHui», mojenb anrumkanus «llepexkpéct xpomocomy,
BJIAXKHBIE TIpenapartbl «Pa3zButue Hacekomoroy», «Pa3Burue Jsaryuku», MUKpoIpe-
napat «Jlpozoduna» (Hopma, myTanuu GOpMbI KPBUIIHEB U OKPACKH TENA).

JlaGopaTopHblie ¥ NpakTU4YecKUue padoThbl:

Jlabopatopuas pabdota Ne 1. «CpaBHeHue BHUIOB MO MOP(OJIOTHUECCKOMY
KPUTEPHUIO».

JlaGoparopHas pabora Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHMe U Pa3BUTHE *KU3HU HA 3emuie.

JloHay4Hble MPEACTABICHUS O 3apOXKACHUU KU3HU. HayuHble runore3sl Bo3-
HUKHOBEHHMS KU3HU HA 3eMJie: a0MoTeHe3 U MaHCTIEPMUs. X UMUYECKasi IBOJIFOITHS.
AOVOTEHHBIN CHHTE3 OPTaHMYECKHX BEIIECTB M3 HEOPTaHMYECKHUX. DKCIIEPUMEH-
TaJbHOE MOATBEPKIECHUE XUMHUECKOU »BomoIMU. HavanbHble 3Tansl Ouosoruye-
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ckoii sBosronuu. ['unoresa PHK-Mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE NMPOTOKIETKU. [lepBbie KneTkun u ux 3Bomonusa. OopMupoBaHue
OCHOBHBIX I'PYTII )KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
npoTepo3oiickas Ipsl. [laneosoiickas spa u €€ nepuoabl: KeMOPUNCKHM, OPIOBHUK-
CKUU, CUITyPUUCKUH, IEBOHCKHUM, KAMEHHOYTOJIbHBIN, TIEPMCKUH.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

Kalino3oiickas spa U €€ mepuojibl: NMajleOreHOBBIN, HEOT€HOBBIM, aHTPOMOTE-
HOBBI.

XapakTepuCTHKa KJIMMaTa U Te0JOTHYECKUX IpoueccoB. OCHOBHBIE ITaIlbI
HBOJIIOLIMU PACTUTENBHOTO U KUBOTHOTO MHpa. ApoMop(o3bl Y pacTeHUU U Ku-
BOTHBIX. [losiBIEHME, pacUBET ¥ BEBIMUPAHUE TPYIII )KUBBIX OPTAaHU3MOB.

CucreMa OpraHM4ecKOro MHUpa Kak OTpakeHue 3BOJIIOUUMUA. OCHOBHBIE CH-
CTEMaTUYECKUE IPYIIIIBI OPTaHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3Butue nmpeacTaBieHH O
IIPOUCXOKICHUH YeoBeka. Meroasl u3ydeHust antponorenesa. CxoacTea U pas-
JNYUS YEI0BEKA U JKUBOTHBIX. CUCTEMATHUECKOE TTOJIOKEHNE YETTOBEKA.

JBrxymue cunbl (akTopbl) aHTpornoreHe3a. HacrmencTBeHHas H3MEHYH-
BOCTh M €CTECTBEHHBIH 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPY-
W TPya, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpAJIONUTEKH, UenoBek
yMelblid, YenoBek npsaMoxoasiunii, YenoBek HeaHIepTAIbCKUM, UelloBeK pa3syM-
HbIll. Haxoaku MCKOMaeMbIX OCTATKOB, BPEMs CYIIECTBOBAaHMS, 00JacTh paclpo-
CTpaHEHHUsI, 00bEM IOJIOBHOT'O MO3ra, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHBIE OOJIBILIME paChl: €BpONEOHIHAs (eBpa3uii-
CKas), HEerpo-aBCTpajouaHas (PKBATOpHaJbHAs), MOHIOJIOWIHAS (a3MATCKO-
amepuKaHckas). UepThl mpucrocoOJIeHHOCTH MPEICTABUTEINEH YEIOBEUECKHUX pac K
YCJIOBHSIM CYILIECTBOBaHUA. ENMHCTBO uenoBevyeckux pac. Kpuruka pacusma.

JleMoHCTpaum:

[Toptpetrsr: ®@. Penu, JI. Ilacrep, A. N. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuiel 1 cxembl: «Bo3uukHoBeHne CosiHEUHOM cUCTeMbI», «Pa3Burue op-
raHU4YeCKoro Mupay», «PacrurenbHas knetka», « KuBoTHas kietka», «IIpokapuo-
TUYECKasl KJeTKa», «COoBpeMEHHas CHCTEMa OpraHMYecKoro mupa», «CpaBHeHHE
aHATOMUYECKUX YEepT CTPOCHHUS YeNIOBEKa M 4YeIOBEKOOOpas3HbIX 00e3bsiH», «Oc-
HOBHBIE MECTA IMAJIEOHTOJIOTUYECKUX HAXOOK ITPEAKOB COBPEMEHHOTO YEIOBEKA,
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«/lpeBHenmmue noany, «/pesaue moan», «llepBbie COBpeMeHHBIE JIF0an», «YHemno-
BEUECKHUE PaChI».

Oo6opynoBanue: Mmysspku «lIporcxoxaeHre yemoBekay (OFOCTBHI aBCTPAIONH-
TeKa, MATCKAHTPOIa, HeaHAepTaablla, KPOMaHBOHIIA), CICTKA WM H300paKeHUS
KaMEHHBIX OPYJHMM MMepBOOBITHOTO YeJIOBeKa (KaMHU-YOMIephl, pyousa, ckpedia),
reoXpoHoJIoruuecKas Tabnuia, Kouiekius «Dopmbl COXpaHHOCTH HMCKOMAEMBIX
YKUBOTHBIX U PACTEHUI».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktrueckast padbota Ne 1. «/3yyeHue MCKOMAaeMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKIUSX).

OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WIH KPaeBEIUECKUIN My3€eil).

Tema 3. Opranu3msl H OKpYy Kaloias cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aenbl SKOJOTHA. MeTObl 3KOJIOTMYECKUX
UCCJIEI0OBAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Okonoruueckue (¢daktopel. Krnaccuduxamus skonoruueckux (GaKkTOpOB:
abnotnyeckue, OMOTUYECKHE U aHTpOIOreHHble. JleficTBue sKkonornueckux (ax-
TOPOB HAa OPTraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DPOTONEPUOIN3M.
[IpucnocoOieHus: OpraHu3MoB K ACHUCTBUIO aOMOTHYECKUX (PakTOpoB. buonoruye-
CKHUE PUTMBI.

buotnueckue Qaxtopel. Buasl OMOoTHUECKMX B3aMMOACHCTBUN: KOHKYpEH-
1Y, XUIIHUYECTBO, cUMOMO3 M ero ¢opmel. Ilapazutusm, koomepainus, MyTya-
JN3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCaIN3M, HEHTpa-
au3M. 3HaueHHe OMOTHYECKUX B3aMMOJCHCTBUM JUIsl CyIIECTBOBAHUS OPTaHU3MOB
B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTMUECKUE XAPAKTEPUCTUKH MOMyIsiuu. OCHOBHBIE MOKAa3aTENM MOIy-
JSIUUU: YUCIEHHOCTh, TUIOTHOCTh, POK/1a€MOCTh, CMEPTHOCTb, TPUPOCT, MUTPALTHUS.
JluHaMyKa YMCIEHHOCTH MOMYJISILIUKA U €€ PEryJIsius.

JleMoHCcTpanuu:

[Toptpetsr: A. 'ymGonbar, K. @. Pynbe, O. ['ekkenp.

Tabmunpr u cxembl: kapTa «lIpuponusie 30ub1 3emun», «Cpeasl oduTaHus
opraHu3zMoBy», «Poronepuoauzm», «llomymsauumn», «3aKOHOMEPHOCTU pOCTa YHUC-
JICHHOCTH MOMYJISALINKA UHPY30pun-Ty herabkny», «[IuieBbie nuenum».
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JlaGopaTopHble U NpaKTHYECKHEe PadOThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCoOOEHHOCTH pacTeHUH W3
Pa3HBIX MECT OOMTAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckast padota Ne 2. «Ilocy€T MI0THOCTH MOMYJSIUNA pa3HbIX BUJIOB
pacTEeHU.

Tema 4. Coo01iecTBa M IKOJIOTHYECKHE CUCTEMBbI.

CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKkTypbl OMOLEHO3a: BHUAOBasd,
POCTpaHCTBEHHAsA, Tpoduueckas (nuuieBas). Buasi-nomunantel. CBsizu B OHOIIE-
HO3€.

DkoJoruyeckue cucteMsl (3kocuctemsl). [lonaTue 06 skocucTeme u Guoreo-
neHo3e. OyHKIUOHATbHBIE KOMIOHEHTBI SKOCUCTEMBI: MPOIYIEHThI, KOHCYMEHTHI,
penyteHThl. KpyroBopoT BemecTB U OTOK SHEPTUH B IKOcUcTeMe. Tpodudeckue
(mumieBwIe) ypoBHU dKOcUcTeMEl. [Iuimessie 1ienu u cetu. OCHOBHBIC MMOKA3aTEIH
DKOCUCTEMBI: OMOMacca, MPOAYKIHSA. DKOJOTHUECKHE MHPAMHIBL: TMPOTYKIIHH,
YUCJIEHHOCTH, OuomMacchl. CBOMCTBA IKOCUCTEM: YCTONYHBOCTh, CAMOPETYJISITHS,
pa3zButue. Cykueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHCTEMa XBOWHOTO
WJIM IIUPOKOJIUCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE SIKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOoIKocucTeMsl. broo-
TMUYECKOE M XO3SHUCTBEHHOE 3HAYCHHE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnooOpasue kak akrtop ycrolunBocT 3KocucteM. CoxpaHneHue Ouo-
JIOTHYECKOT0 pazHooOpasust Ha 3emIie.

VYuenue B. U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u CTPYKTypa
ouocheprr. XKusoe BemecTBo u ero ¢pyHkiuu. OcobeHHocTH OMocdepsl Kak TIo-
OanbHOM YKOCUCTEMBI. JluHaMHUYecKkoe paBHOBECHE M 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTHI BemeCcTB 1 OMOTCOXMMHYECKUE ITUKITBI 3JIEMEHTOB (yTIIepo/a,
azoTa). 30HAIbHOCTh Onocdepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuecTBO B Onochepe 3emiin. AHTPONIOTEHHBIE U3MEHEHHUs B Orocdepe.
['moGanpHBIE IKOTOTUIECKUE TIPOOTIEMBI.

CocymecTBoBanre mpupoabl U denoBedecTBa. Coxpanenune OnopaszHooOpa-
3Wsl KaKk OCHOBa ycroiumBocTu Omocdeppl. OCHOBA palOHATLHOTO YIPABICHUS
MPUPOIHBIMHA PECYPCAMU U UX UCIONb30BaHue. JlocTHkeHUsT OMOJIOTHN U OXpaHa
TIPUPOIBI.
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JdeMoHCTpanuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmunpl u cxemsl: «llumieBsie 1enu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbsie coobmiecTBa», «llenmn nuTaHus», «IKOJOTHYECKAs NUPAMHUAAY,
«buocdepa u yenoBek», « IKOCUCTEMA HIMPOKOJIMCTBEHHOTO JiECa», « DKOCUCTEMA
XBOMHOTO jecay», «brnoneHo3 BomoéMa», «ArpoueHo3», «IIpumepHsle aHTpoIO-
ICHHBIC BO3ACUCTBUSA HA PUPOLY», « BakHeWIIe HCTOYHUKH 3arpsA3HEHUS BO3/Y-
Xa U TPYHTOBBIX Bo», «[louBa — BaxkHemas cocrapiustomas ouocgeps», «dDak-
TOpBI Jerpaganuu 1nousy», «llapHukoBblid 3PdekT», «PakTopbl paguOAKTUBHOIO
3arpsi3HeHHst Omocdepb», «OOmas cTpykrypa Omocdeps», «PacnpocrpaHeHue
*Ku3HU B Ouochepe», «O30HOBBIN 3kpaH Ouochepr», «KpyroBopor yriaepoja B
ouocdepe», «Kpyroopot a3ora B mpupoae».

OobopynoBanue: Mojenb-anmnKanus «TunuuHele OMOLEHO3B», TepOapuit
«PacturenbHble coobmiecTBa», komiekunu «buonenos», «Bpeaurenu Baxkuenmmx
CEJIbCKOXO3SIIICTBEHHBIX KYJIbTYyp», T€pOapUu U KOJUIEKIIMU PACTEHUN U KHUBOT-
HBIX, PUHAJIEKAIIUE K PA3HBIM SKOJIOTMYECKUM TPpYIIaM OJHOTO Buaa, KpacHas
kaura Poccuiickoit @enepainu, M300pakeHHUs] OXpPaHAEMbIX BHJIOB PACTEHUN U
YKUBOTHBIX.
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IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOI'PAMMBI 110 BUOJIO-
' HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHMA

Cornacao ®I'OC COOQ, ycranaBnuBaroTcs TpeOOBaHUs K pe3yibTaTaM OCBO-
eHUsl 00yYarolUMUCS MPOTPaMM CpeAHEero oOIIero oOpa3oBaHUs: JTUYHOCTHBIM,
MeTaIpeAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpyKType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHUs mIpeaMmera «buosnorus»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOIPEEICHUI0, HAJTUYME MOTHUBAIMU K OOYUYEeHHIO OUOJIOTUH, IIeJICHAIpaB-
JICHHOE pa3BUTHUE BHYTPEHHUX YOECKIACHUN JTMYHOCTHU HAa OCHOBE KJIIOUEBBIX IICH-
HOCTEM M HMCTOPUYECKUX TPATUIMNA Pa3BUTHS OHOJOTUYECKOTO 3HAHUS, TOTOB-
HOCTh U CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATHCS B CBOEU JIEATEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMH, MPUCYIIUMH CUCTEME OHUOJIOTHYECKOTO
oOpa3oBaHusl, HAJTUYME SKOJOTUYECKOTO IMPABOCO3HAHUSA, CIOCOOHOCTH CTAaBUTh
L[EJIX U CTPOUTH KU3HCHHBIE TIJIAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» noCTUraroTCs B
€UHCTBE Y4eOHON M BOCIUTATEIbHON JEATEIbHOCTU B COOTBETCTBUU C TPAAUIIU-
OHHBIMH POCCUMCKUMHU COLUHUOKYJIBTYPHBIMUA, HWCTOPUYECKUMU U JOyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUS U CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOBOCITUTAHUS U CAMO-
Pa3BUTHSA, PA3BUTUS BHYTPEHHEU IMO3ULMHU JIUYHOCTH, NATPUOTHU3MA, YBAKECHUS K
3aKOHY W MPaBOIOPANIKY, YEJIOBEKY TPYyJa M CTapLIEeMy MOKOJIEHHUIO, B3aMMHOIO
YBaKEHUS, OCPEIKHOTO OTHOIICHUS K KYJbTYPHOMY HACIICIUIO U TPATULIUSIM MHO-
roHalMOHaNbHOrO Hapona Poccuiickon denepauuu, NPUPOLAE U OKPYKAIOLIEU
cpexne.

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS YyueOHOTrOo mpeameTa «buonorusy» m1omk-
Hbl OTpa)xkaTh TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW MO3UIIUEH JTMYHOCTH, CHCTEMOU IIEHHOCTHBIX OPH-
CHTAIlUM, MMO3UTUBHBIX BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOIIUX TPAIUIIAOH-
HBIM I[EHHOCTSM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE >KU3HEHHOTO OIbITa W
OMBITA JICSITETLHOCTH B MPOLECCE pea3allii OCHOBHBIX HAMpPaBJICHU BOCIUTA-
TEJIbHOM JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOT0 BOCITUTAHUSI:
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c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUaIOIIErocst Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUE 3aKO-
Ha W PaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW IEATEIBHOCTH MPH CO3/IaHUU y4ueO-
HBIX MPOEKTOB, PEUICHUN y4eOHBIX U MO3HABATENIbHBIX 3aJ1ay, BHIIIOJHEHUU OHO-
JIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENENSITh COOCTBEHHYIO MO3UIIMIO M0 OTHOILIEHUIO K SIBJICHU-
SIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMH, KyJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM IT0JIOKEHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B MPOIIECCE COBMECTHOTO BBIMIOJHEHUS yueO-
HBIX, ITI03HABATEJIbHBIX U UCCIIEIOBATEIIbCKUX 3a1a4, YBAKUTEIBHOTO OTHOLIEHUS K
MHEHHIO ONIOHEHTOB NMpHU 00CYKJIEHUHN CIOPHBIX BOIMPOCOB OMOJIOTUYECKOTO CO-
JICpKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOMN JAEATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUHCKOM TPAKIAHCKONH HICHTUYHOCTH, MAaTPHUOTHU3-
Ma, YBOXXEHHUS K CBOEMY HApOJly, YyBCTBa OTBETCTBEHHOCTH nepen PoauHou, rop-
JIOCTH 3a CBOM Kpail, CBOKO PoaiMHy, CBOH S3BIK U KYJIbTYPY, IPOLLIOE U HACTOSAIIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIEIUIO U MaMITHUKAM MPUPOIBI,
JIOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJIEHUE U Pa3BU-
THE OMOJIOTUHY, TOHUMAHUS 3HAYEHUsI OMOJIOTUY B TTIO3HAHUU 3aKOHOB MPUPOJBI, B
KU3HU YeJIOBEKa U COBPEMEHHOT0 OOIIECTBA;

ujeitHas yoexaAEHHOCTh, TOTOBHOCTh K CITy>)KeHHIO U 3ammte OTedecTBa, OT-
BETCTBEHHOCTH 3a €T0 CYb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME IYXOBHBIX IEHHOCTEN POCCUMCKOT0O HApOIa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOr0O OyAyILEro;
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OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSATHS NEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TPAAULIU-
amMu HapoJoB Poccuu;

4) 3CTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHMMAaHHUE YMOITMOHATBHOTO BO3JICHCTBUSI )KMBON IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKCHHUIO B Pa3HBIX BUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GopMHUPOBaAHHS KYJIbTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIArONOJy4Yns:

MOHUMAaHUE U peaju3aius 30pOBOro u 6e30macHoro odpasa xKu3Hu (310po-
BOE MHUTaHHE, COOJIOJICHNE TUTUEHUYECKUX MPABUI U HOPM, COQIaHCUPOBAHHBIMI
PEXKUM 3aHSATUN U OTIbIXA, pEryJisipHasl puU3nYecKas akTUBHOCTH), OEPEKHOTO, OT-
BETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (U3HUECKOMY U
MICUXUYECKOMY 37I0POBBIO;

MOHMMAaHHE LIEHHOCTH MPaBUJI UHIUBUYAIbHOTO U KOJUIEKTUBHOTO Oe30rmac-
HOTO MOBEJICHUS B CUTYaLIUSIX, YTPOKAIOIINX 30POBbIO U KU3HU JIFOJCH;

OCO3HAHHME MOCIEACTBUN W HENMPUATHS BPEAHBIX MPUBBIUEK (YHNOTPEOICHMUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JESATEILHOCTH TEXHOJIOTUYECKOW U COLMAIBHOU
HaIPaBJICHHOCTH, CMIOCOOHOCTh MHUIIUUPOBATH, MJIAHUPOBATh U CAMOCTOSTEIIHHO
BBITIOJTHATH TaKyO JEATEeIbHOCTD;

WHTEpeC K pa3iu4HbIM cdepaM mpodecCUOHATBHON JeSATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oynmymier mpodeccud W pean30BBIBATH COO-
CTBEHHBIE JKU3HEHHBIC TJIaHBI;

TOTOBHOCTBH Y CITIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPA30BAHMIO HA TIPOTS-
’KCHUM BCEH KU3HU,

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO000pa3HOE OTHOIIECHUE K MPUPOJIC KaK UCTOYHUKY KHU3-
HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHMS;

MOBBIIICHUE YPOBHS AKOJOTHYECKON KYJIBTYPhl: TPUOOPETEHUE OMBITA IJia-
HUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOXHBIX MOCIEACTBUM JJIsl OKPYKAIOLIEH
Cpebl;
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OCO3HaHHWE TJI00AIBHOTO XapakTepa JKOJOTUYCCKUX MPOoOJIeM W IMyTeH ux
peleHus;

CIOCOOHOCTH MCIOJIB30BaTh MPUOOPETaeMbIe MPH W3YYEHUH OUOJIOTHH 3Ha-
HUSL ¥ YMEHHUS TIPU PEIICHUU TpPOOJieM, CBS3aHHBIX C PallMOHATIBHBIM IPUPOJIO-
M0JIb30BaHNEM (COOIO/ICHHE TIPaBWII MOBEJCHUS B MPHUPOJE, HANPABICHHBIX Ha
COXpaHEHHE PaBHOBECHS B IKOCHCTEMAX, OXpaHy BHIIOB, SKOCHUCTEM, Onoc]ephl);

AKTUBHOE HETPUSTHE JICHCTBUM, MPUHOCAIINX BPEI OKPYXKAIOMICH MPHUPOJI-
HOW cpelle, YMEHHUE MPOTHO3UPOBATh HEOIArONMPUATHBIC SKOJIOTHYECKHUE TOCTIE/-
CTBUS MPEATPUHUMACMBIX JICUCTBUI U MPEJOTBPAIIATH UX;

HAJIMYUE PA3BUTOTO SKOJIOTHUECKOTO MBIIIICHUS, SKOJIOTHUECKON KyIbTYPHI,
OTbITa JESATENBHOCTH AKOJOTMYECKON HAIMpaBICHHOCTH, YMEHHUS PYKOBOJCTBO-
BaTbCsl MU B MO3HABATEIbHOW, KOMMYHUKATUBHON U COIMATIBHON MPAKTHKE, TO-
TOBHOCTU K yYaCTHIO B IPAKTHUYECKON AESITEIbHOCTU HKOJIOTUYECKOMN HaIlpaBiIeH-
HOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIHAJIOTE
KYJbTYp, CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIIEHCTBOBAHNUE SI3BIKOBOM M YHUTATEIBCKOM KYJBTYphl KakK CpeICcTBa
B3aMMOJICUCTBUS MEXKTY JIFOAbMHU U TIO3HAHUS MUPA;

MOHUMAaHUe CcrelupUKU OMOJIOTUN KaK HayKH, OCO3HAHUS €€ posid B (hOpMHU-
POBAHUHU PALMOHAIILHOTO HAy4YHOT'O MBIIUIEHUS, CO3JaHUH LIEJIOCTHOTO MPeICTaB-
JeHust 00 OKpY’KaroIeM MUPE KaK O €MHCTBE MPUPOIbI, YeTOBEeKa U 00IIECTBa, B
MO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH W PEIIeHUU MPOOJIeM COXpaHEeHHs MpH-
POJTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTH OWOJIOTUM JJISi COBPEMEHHOW IMBHIIM3AIINU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTUS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CTIOCOOHBIX peliaTh PECypCHbIE MPOOJIEMbI Pa3BUTHs YeJIOBEUE-
CTBa, MOUCKA MyTeH BBIXOJIa U3 IIOOAIBHBIX SKOJIOTMUECKUX MpobiieM u obecrie-
YeHHUS TIEpeXojla K YCTOWYMBOMY Pa3BHUTHIO, PAlMOHAILHOMY HCIIOIH30BAHHUIO
MIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B TOJYUYEHUH OMOJIOTUYCCKUX 3HAHWUW B IIEISAX TMOBBI-
HICHUS O0IIel KyJIbTYphl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTaBHOM Ya-
cTi (YHKIIMOHATIBHON TPAMOTHOCTH 00yYaroImuxcs, GopMUPyeMOil Ipyu U3yUEHUH
OuoJIoTHNy;

NOHMMAaHHE CYIIHOCTH METOJOB MO3HAHUS, UCHOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CITOCOOHOCTH HCIIOJIb30BaTh MOJTydaeMble 3HAHMS /IS aHAIM3a U 0ObsC-
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HEHUS SIBJICHUM OKPY’KaoIEro MUpa 1 MpOUCXOSAIINX B HEM U3MEHEHUMN, yMEHUE
nenath 0OOCHOBAaHHBIE 3aKJIIOUEHHUS HAa OCHOBE HAYUYHBIX (PAKTOB U UMEIOLIUXCS
JAHHBIX C LENbI0 MOJIYYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OMOJIOIMYECKHE 3HAHMS s
pelIeHns Mpo0JIeM B PeasIbHBIX )KM3HEHHBIX CUTYalMsIX;

OCO3HAaHUE ILIEHHOCTH HAyYHOW JEATEIbHOCTH, FOTOBHOCTb OCYIIECTBISAThH
IPOEKTHYIO U UCCIIEA0BATEIbCKYIO I€ATEIbHOCTh HHANBUIyAJIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY 00pa30oBaHUIO U caMOOOpa30-
BAaHMIO, K AKTUBHOMY MOJYYE€HUIO HOBBIX 3HAHUM MO OMOJIOTMH B COOTBETCTBHH C
KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorws
BKJIIOYAIOT: 3HAYMMBbIE 751 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEX-
JUCUUIUIMHAPHBIE (MEXMIPEIMETHBIE) OOIIEHAYYHbIE MOHATUSA, OTPAXKAIOUIUE Iie-
JIOCTHOCTh HAYYHOM KapTUHBI MUpPA U ClIEU(PUKY METOJO0B MO3HAHUS, UCIIOJIb3Yye-
MBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUS, SBJICHUE, MPOIIECC, CUCTEMA,
HAy4YHbIN (PaKT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIeIOBA-
HUE, HAOIIOCHNE, U3MEPEHHUE, SKCIIEPUMEHT U APYTHUX ), YHUBEpCaIbHbIe yaeOHbIC
nercTBrs (MMO3HABATENbHBIC, KOMMYHHKATUBHEIE, PETyJIATUBHBIC), 00eCIeUnBar0-
e GopMupoBaHUe (PYHKITMOHAITBHON IPAMOTHOCTH U COITUATBHOW KOMIIETEHITUN
00y4arommxcsi, CIOCOOHOCTh OO0YYArOUIUXCSl UCIOJb30BaTh OCBOCHHBIE MEXKIMUC-
UTUTMHAPHBIE, MUPOBO33PEHUECKIE 3HAHUS U YHUBEpCAJIbHBIC YUeOHBIC ACHCTBUS
B MIO3HABATEJILHOW M COLIMAJILHOU TTPAKTUKE.

MetanpeameTHble pe3yabTaThl OCBOGHUSI IPOrpaMMBbl CPEAHETO 00IIero 00-
pa3oBaHUS JOJKHBI OTPaXKaTh:

OBjaieHHe YHMBEPCAJbLHBIMH Y4e€OHBIMH TO3HABATEJIbLHBIMH JI€iiCTBH-
SIMU:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENHFHO (OPMYIUPOBATh M aKTyaIHM3UPOBaTh MPOOJIEMy, paccMmar-
pUBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM TPHUEMBI JIOTHYECKOTO MBITUICHHUS
(ananu3a, cuHTE3a, CPaBHEHM S, KiIacCU(pUKaAIIUU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATh
CBSI3U C IPYTUMHU MOHSATUSAMH );

OTPEAENATh LEU eATeIbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUHU UX TOCTH-
YKEHUS, COOTHOCUTH PE3yJIbTAThI IEITEIILHOCTH C MIOCTABIICHHBIMU TIEIISIMU;
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UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBsICHEHUSI (DAKTOB U SIBICHUIM
YKABOW MPUPOJIBI;

CTPOUTH JIOTHUECKHUE PACCYKIEHUS (MHIyKTUBHbBIC, ICTyKTUBHBIE, 10 aHAJIO-
TUH), BBISIBJISATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PACCMATPUBACMBIX SIBIICHUSX,
(GbOopMyIUpPOBATH BHIBOJIBI M 3aKITIOUYEHUS;

MPUMEHSATh CXEMHO-MOJICJIbHBIE CPEACTBA ISl MPEJCTABICHUSI CYLIECTBEH-
HBIX CBSA3EH M OTHOIIECHUN B U3y4aeMbIX OUOJIOTHYECKUX OOBEKTaX, a TaKkKe Mpo-
TUBOPEUYMM Pa3HOTO pPOJa, BHISIBICHHBIX B Pa3IMYHBIX MH(GOPMAIIMOHHBIX MCTOY-
HUKaX;

paspabaTrbiBaTh IUIAaH pEHICHUS MPOOJIEeMBbI C YYETOM aHaIn3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUuaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B IESITEIIbBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
[eJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JESITEIBHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH Pa00Ty B YCIOBHUSX PEATbHOTO, BUPTYaJIbHO-
ro 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUSI;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBBIKAMHU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU pa3pelieHus MpodsieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CAaMOCTOS-
TEJILHOMY TIOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3a]a4, TPUMEHEHUIO Pa3Ind-
HBIX METOJIOB ITO3HAHMS;

WCIIOJIB30BATh PA3IMYHBIC BUJBI JACATEIHHOCTU MO TMOJYYSHUIO HOBOTO 3HA-
HUSI, €T0 WHTEPIPETAINH, TPEOOPA30BAHUIO U MPUMEHEHUIO B YUYEOHBIX CHUTYallU-
X, B TOM YHKCJIE MPH CO3/IaHUH YIEOHBIX U COLMATBHBIX MPOCKTOB;

dbopMHpPOBaTh HAYYHBIN TUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHCH,
KJTFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/Jaud B 00pa30BaTEIbHOUN Jesi-
TEJIHLHOCTH U KU3HCHHBIX CUTYAIIUSX;

BBISIBIIATh TTPUYMHHO-CJICJACTBEHHBIC CBSI3W M aKTyaJIM3UPOBATh 3a/1a4y, BBI-
JIBUTATh TUTOTE3y €€ pelIeHHs, HaXOAUTh apryMEHTHI JJIs JOKa3aTeIbCTBa CBOMX
YTBEP)KJICHHUM, 32/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIICHHUS,

aHAJIM3UPOBATh MOJyUYEHHBIC B XOJI¢ PEIICHUS 3a7a9i Pe3yIbTaThl, KpUTHYC-
CKU OLICHMBATh UX JIOCTOBEPHOCTb, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBU-
X

JaBaTh OIIEHKY HOBBIM CHUTYAIlUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYILECTBISTh IEJNICHANIPABICHHBIN MOUCK TMEpPEeHOCa CPENCTB U CIOCOOOB
NeNcTBUS B MPOGECCHOHANBHYIO Cpey;
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yMETh TMEPEHOCUTh 3HAHUS B TO3HABATEIBHYI0 M MPAKTUYECKYIO 00JaCTH
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpEjiararb OpUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOITYyCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ unpopmMaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(OpMaIuu (TEKCTe Y4eOHOTro
1nocoOusi, HAyYHO-TIOMYJIIPHOMN JUTEpaType, OMOJOTUYECKUX CIOBAPSIX U CIIPaBOY-
HUKaX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B IHTepHeTe), aHanM3upoBaTh MH(MOpMa-
LU0 Pa3IUYHbIX BUAOB U (OPM MPEACTABICHUS, KPUTHYECKH OLEHUBATH €€ JI0-
CTOBEPHOCTbH U HEMIPOTUBOPEUHBOCTb;

(GopMyJIMpOBaTh 3aMpoOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope Ouosornyeckoil mHpopManuu, HEOOXOIUMOM I BBINOJIHEHUS yUEOHBIX
3ajady;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPUIEHCTBOBAThH KYJbTYPY aKTUBHOTO MCIIOJIb30BAaHUS Pa3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENbHO BBIOMPATh ONTUMAJIBHYIO (OpMy IpencTaBiieHUs OUONIOTH-
yeckoi nH@opMaiuu (CXeMbl, Tpa@uKy, TUuarpaMMmbl, TaOIUIbI, PUCYHKH U APY-
roe);

UCIIOJIb30BaTh HAyUYHBIN S3bIK B KaYECTBE CPEACTBa IpU padboTe ¢ Ouosioruye-
CKOM MH(poOpManMen: TpUMEHITh XUMHUYECKHe, (U3NYECKUe M MaTeMaTHYeCKHe
3HAKM W CUMBOJIBI, (opMyiibl, aOOpeBUATYPY, HOMEHKIATYpPY, MCIOJIb30BaTh M
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIAJ€Th HaBbIKAaMU PACIIO3HABAHUS M 3aIUTHI HH(POpMau, UHPOPMALIUOH-
HOI1 0€30MaCHOCTH JIUYHOCTH.

OBi1ajeHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH el CTBUSIMM:

1) o6menmue:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCUM MO CYIIECTBY OOCyXAaeMoil TeMbl (YMEHHUE 3a]aBaTh
BOIPOCHI, BBICKA3bIBATh CYKJIEHHUS OTHOCUTEIBHO BBIMOJIHEHUS MpejjiaraeMomn 3a-
Jla4M, YYUTHIBaTh MHTEPECHl U COTJACOBAHHOCTH MO3UIMUN APYIHMX YYaCTHHUKOB
JMasnora Wik JUCKyCCUN);

pacro3HaBaTh HEBepOaIbHbBIE CPEJICTBA OOIIEHUS, TOHUMATh 3HAYEHUE COIH-
aJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIlHi, YMETh
CMSITYaTh KOH(JIUKTHI U BECTU NEPETOBOPHL;
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BJIAJCTh PA3IMYHBIMU CIIOCOOAMHM OOIIEHUS M B3aMMOJICHCTBUSI, TTOHUMATh
HAMEPEHUs IPYTUX JIOJIEH, MMPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppPEKTHOH hopme popMyarpoBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBUAYaJIbHOU
pabOThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBHS MPHU PEIICHUN YIeOHOH 3a1a9m;

BBEIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JEHCTBHIA C YUIETOM OOIIMX WH-
TEPECOB U BO3MOKHOCTEH KaXKJOTO YWICHA KOJJICKTHBA;

MPUHUMATH IEJIM COBMECTHOM JIESITEIIbHOCTH, OPraHNU30BbIBATh U KOOPIMHU-
pOBaTh ACUCTBUS MO €€ TOCTHKCHHUIO: COCTABIIAThH TUIAH JEUCTBUM, pacipenemnsiTh
poJIK ¢ y4€TOM MHEHUN YUYaCTHUKOB, OOCY>KJIaTh PE3yJIbTAThl COBMECTHOM PaOOTHI;

OIICHMBATh KAa4eCTBO CBOETO BKJIAJAa M KAXKJIOTO yYaCTHHKAa KOMaHIbl B 00-
U pe3yJbTaT O pa3pad0TaHHBIM KPUTEPHUSIM;

npeaiaraTh HOBBIC TIPOCKTHI, OIEHUBATh WACH C TO3HWIIMA HOBU3HBI, OPUTH-
HAJIBHOCTH, TPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISATh MMO3UTUBHOE CTPATETMUECKOE MOBEJCHUE B Pa3JIMYHBIX CUTYa-
[IUSIX, POSIBIISATh TBOPUECTBO U BOOOpaKEHHUE, ObITh HHUITUATUBHBIM.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISSTHBHBIMHU AeHCTBUSMMU:

1) camoopraHu3anusi:

MCTIONIb30BaTh OMOJIOTUYECKNE 3HAHUS ISl BBISABICHHUS TPOOJIEM B UX pellie-
HUS B )KU3HCHHBIX M YUCOHBIX CUTYAIIHSIX;

BBIOMpaTh HA OCHOBE OMOJIOTHYECKUX 3HAHWM IIeJIEBBIE M CMBICTIOBBIC yCTa-
HOBKHM B CBOMX JCHCTBHSIX M MOCTYIKAaX MO OTHOIIEHHUIO K KUBOH MPHUPOJE, CBOE-
MY 3/10pPOBBIO U 3/I0POBBIO OKPY>KAIOIIUX;

CaMOCTOSATENILHO OCYIIECTBIISATh MO3HABATEILHYIO JESITEIbHOCTh, BBISBIISTH
po0JIeMBbI, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEILHOMN
NEATSILHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITENTHHO COCTaBJIATh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM NMEIOIIUX-
Csl pECypcoOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHUI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pelleHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;
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CTI0c0OCTBOBATH (POPMUPOBAHUIO U TPOSIBICHUIO MTUPOKOH SPYIUIINH B pas-
HBIX 00JIACTSIX 3HAHUI, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYp-
HBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CUTYyaIWsIM, BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YIHTATOB IICIISIM;

BJIaJICTh HABBIKAMH MO3HABATEIBHON pedUIeKCHHM KaK OCO3HAHMS COBepIIac-
MBIX JEHCTBUI W MBICIUTENBHBIX MPOIECCOB, UX PE3yJbTaTOB U OCHOBAaHUM, HC-
M0JIb30BaTh MPUEMBI pedrieKcun AJisi OIEHKUA CHUTYaIllH, BHIOOpa BEPHOTO perie-
HUS;

YMETh OLIEHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATh PEIICHHUS MO UX CHH-
KEHHUIO;

OPUHUMATh MOTHBBI U apryMEHTBl JPYTUX IpPHU aHAJIU3€ Pe3yJbTaTOB Jef-
TEJIbHOCTH;

3) npuHATHE cedsA U APYTUX:

MPUHUMATH ceOsl, MTOHNUMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI U apTyMEHTHl JPYTHX MpPHU aHaIu3€ pe3yJbTaTOB Jes-
TETBHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOrO YEJIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ynbTaThl ocBoeHUs mporpaMmmbl COO 1o OGuosioruu Ha Oa-
30BOM YPOBHE BKIIFOYAIOT Crienu(puUecKkue s yuyeOHoro mpeamera «buomorusy
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, MHTEPIIPETAIIUN U
npeoOpa30BaHUIO 3HAHUM, BUJIBI JICATEIIBHOCTH IO MOJIYYEHHI0 HOBOTO 3HAHUS U
MPUMEHECHUIO 3HAHWN B Pa3IMYHBIX YUYEOHBIX CHUTYallUsIX, a TaKXe€ B peaIbHBIX
JKU3HEHHBIX CUTYAIUsX, CBA3aHHBIX ¢ Ouosiorueil. B nmporpamme npeameTHbie pe-
3yJbTaThl MIPEACTABIICHBI IO TOJaM 00yUCHHS.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS y4eOHOTO Tipeameta «buonorus» 6 10
KJaacce TOJIKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE W POJIH OMOJIOTHH B CUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpPA U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIC€ POCCUMCKHUX U 3a-
PYOSXKHBIX YYEHBIX-OUOJIOTOB B Pa3BUTHE OMOJIOTHHU, (DYHKIIMOHATBLHOW TpaMoOT-
HOCTH YeJIOBEKa JIJIsl PEIICHUS )KU3HEHHBIX 3a]1a4;
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YMEHHE PACKPBIBaTh COAEPKAHME OHUOJIOIMYECKUX TEPMHHOB M IOHSTHM:
KW3Hb, KJIETKA, OpraHu3M, MeTa00iau3M (OOMEH BEIIECTB U IMPEBPAIICHUE DHEP-
TMH), TOMEOCTa3 (CaMOpEryJsilus), YPOBHEBAs OpraHU3alMsl JKUBBIX CHCTEM, Ca-
MOBOCHPOU3BEACHUE (PEMPOIYKLIHS), HACIEACTBEHHOCTh, H3MEHYMBOCTh, POCT U
pa3BUTHE;

yYMEHHE H3J1araTb OMOJIOTMYECKHE TEOPUH (KJIETOYHAs, XpOMOCOMHasi, MyTa-
LUOHHAas, EHTpaJIbHAasl 1OTMa MOJIEKYJISIpHOI Onosiorun), 3akousl (I'. Mennens, T.
Moprana, H. 1. BaBuioBa) u yuyenus (o meHTpax MHOTooOpas3usi U MPOUCXOXKIC-
HUS KyJbTypHBIX pactenuil H. M. BaBunosa), onpenensTs rpaHuilbl UX TPUMEHU-
MOCTH K KHBBIM CUCTEMaM;

YMEHHUE BIIAJIETh METOJIJAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONMCAHMUE YKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OpraHu3alus U NpPOBEICHUE
OMOJIOTMUYECKOT0 IKCHEPUMEHTA, BBIIBUKEHUE TUIIOTE3bl, BBISIBICHHUE 3aBHCHUMO-
CTH MEXIY UCCIIETyEMbIMU BEIMYMHAMH, OOBSICHEHUE TOJYyUYEHHBIX PE3yJbTaTOB,
VICITOJIb30BAHHBIX HAYYHBIX IOHATUI, TEOPUH U 3aKOHOB, YMEHHE JI€]aTh BBIBOJIBI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJENATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
9YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MpO-
LIECCOB: OOMEHa BEIIECTB U MPEBPAILEHUS IHEPTUH B KJIETKEe, GOTOCUHTE3a, IJia-
CTHMUYECKOT'O U HHEPreTUYecKOro oOMeHa, XeMOCHHTE3a, MUT03a, Meiio3a, OIIoA0-
TBOPEHUS, PA3MHOXKEHUS, UHAUBUAYaJIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOIeHe3);

YMEHHE MPUMEHATh MOJyUYEHHBIE 3HAHUS Al OOBSACHEHUS OMOJOTHYECKHX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
KU3HH C LENbl0 oOecrieueHrs] 0€30MaCHOCTH CBOETO 3/10POBbSl U 3JI0POBBSl OKPY-
KAIOIMX JIIOJEH, COONIOACHUS HOPM TI'PAMOTHOIO TMOBEACHHSI B OKpPY’KaloIlen
IPUPOAHON cpejie, MOHUMaHHe HEOOXOJUMOCTH MCIOJIb30BaHUSI JOCTHXKEHUN CO-
BPEMEHHON OMOJIOTUM M OMOTEXHOJOTHM 7Sl PallMOHAIBHOIO MPHPOI0NOIb30Ba-
HUS;

yYMEHHE peniaTh 3JIeMEHTapHbIe TeHETHUYECKHE 3a7a4ul Ha MOHO- U JUTUOPH/I-
HOE CKpELIMBaHUE, CLICTNICHHOE HAcleAOBaHUE, COCTABIIATh CXEMbl MOHOTUOPH/I-
HOTO CKpEIIMBaHUs I MPEJCKa3aHusl HACJIeI0BaHUS PU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATh J1TA0OpATOPHbIE M MpaKTUYECKHe pabdoThl, COOMIOATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yYMEHHE KPUTUYECKU OIICHMBATh U MHTEPHPETUPOBATH MH(pOpMaLKIO OMOJIO-
THYECKOTO COJEP>KAHMS, BKIIOYAIOLIYIO MCEBAOHAYYHbIE 3HAHMS W3 Pa3JIMYHBIX
UCTOYHUKOB (CpelcTBa MaccoBOM HMH(OpMAIMK, HAYYHO-TIOMYJSipHbIE MaTepua-
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Jbl), 3TUYECKUE ACHEKThl COBPEMEHHBIX HCCIEAOBAHUN B OMOJIOTHUH, MEAUILIMHE,
OHMOTEXHOJIOTHH;

YMEHHUE CO3[1aBaTh COOCTBEHHBIE MMCBMEHHBIE U YCTHBIE COOOIIEHUs, 0000-
masi OMONOrMYecKy0 MH(OPMAILUIO M3 HECKOJBKHUX HMCTOYHHUKOB, TPAMOTHO HC-
I10JIb30BaTh NOHATUHHBIN anmnapar OMOJOTHH.

[TpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 11
Kjlacce TOJKHBI OTPaXKaTh:

Cc(pOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTMM B CUCTEME HAYUHOTO
3HAaHUs ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
HAYYHOW KapTHHBI MHUpa U HAy4YHOTO MHPOBO33PEHHUS, O BKJIA/I€ POCCHICKUX H 3a-
pYOEXHBIX Y4EHBIX-OMOJOTOB B pa3BUTHE OHMOJIOTMH, (PYHKIHMOHAIBLHON TrpaMoT-
HOCTH YeJIOBEKa JJIsl pEeLeHUs )KU3HEHHBIX 33]1a4;

YMEHHE PACKPBIBaTh COAEpKAHHE OHUOJIOIMYECKUX TEPMHHOB M TOHSTHM:
BUJI, TIOIYJIALNSA, TeHO(OH, SBOIIOMS, ABWKYIIKUE CUIIBI ((PaKTOPBI) HBOJIIOLINH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, SKOJIOTMUYECKUE (DAKTOPBHI,
IKOCHCTEMA, MPOIYLIEHTHI, KOHCYMEHTBI, PEIyICHTHI, e MUTAHUS, SKOJIOTHYe-
CKas mupamuja, ouoreoreHos, ouochepa;

yMEHHUE U3J1araTb OMoJIoruuyeckue Teopun (3BostonnonHas teopus Y. lapsu-
Ha, CUHTETUYECKasi TEOPHUs SBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apO/IbIIIEBO-
ro cxoactea K. M. bapa, yepenoBanus riiaBHbIX HANPAaBJICHUN U ITyTE€U SBOJIIOLUN
A. H. CeseprioBa, yuenus: o 6mocdepe B. U. BepHaackoro), onpenensiTh rpaHUIIbI
UX MPUMEHUMOCTH K )KMBBIM CHUCTEMaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO MMO3HAHUS B OMOJOTUH: HAOIIOIEHUE U
OTNMCaHUE >KUBBIX CHCTEM, TMPOIIECCOB M SBICHUH, OpraHU3alus W MPOBEICHHE
OMOJIOTHYECKOTO IKCIEPUMEHTA, BBIIBIKEHUE THUIIOTE3bI, BBISIBICHHUE 3aBHCHMO-
CTH MEXIY HCCIICTyeMbIMU BEIMUYNHAMU, OOBSICHEHNE TIOMYyUYEHHBIX PE3yIbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSITHM, TEOPUI U 3aKOHOB, YMEHHUE JI€1aTh BbIBOJIbI
Ha OCHOBAHHHM IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIACIATH CYUIECTBEHHbIC MPU3HAKN CTPOCHHUSI OMOJIOTMYECKUX 00b-
eKTOB: BHJIOB, MOMYJISIIHIA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIylIEHTOB, OHOTreole-
HO30B U IKOCUCTEM, OCOOEHHOCTH IPOILIECCOB: HACJIEACTBEHHOW M3MEHUYMBOCTH,
€CTECTBEHHOTO O0TOOpa, BUIA000pa30BaHUs, MNPUCIOCOOJIEHHOCTH OPraHU3MOB,
JEHCTBUS 3KOJOTMYECKUX (PAaKTOPOB Ha OPraHU3MbI, IEPEHOCA BEIIECTB U MOTOKA
HHEPrUH B 3KOCHUCTEMaX, AHTPOIIOT€HHBIX U3MEHEHHI B 9KOCUCTEMaX CBOEU MeECT-
HOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHYECKHX IIUKIIOB B Ouocdepe;

yYMEHHE MPUMEHSTh MOJyUYEHHBbIC 3HAHUS ANl OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS MPAKTUYECKUX PELIECHUI B MOBCEIHEBHOU
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YKU3HH C 1eJIbI0 oOecrieueHrsi 6€30MacHOCTU CBOETO 3JI0POBbSI M 3JI0POBbSI OKPY-
KAIOUINX JIIOJeH, COOJIOACHUS HOPM TI'PaMOTHOTO TIOBEIEHUS B OKpY)KaroIien
IPUPOJTHON cpesie, MOHUMaHUe HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTHKEHUH CO-
BPEMEHHON OMOJIOTHH TSI PAIlMOHATIBHOTO MIPUPOIOTIOIB30BAHNUS;

yMEHHUE peliaTh 3JIeMEHTApHble OMOJIOTUYECKHUE 3a/laud, COCTABJISTh CXEMBbI
NepeHoca BeIIeCTB U SHEPTUU B IKOCUCTEMaX (1IeMU MUTaHUS);

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE M TPaKTUYECKUE padOThl, COOMIOIATH
IpaBUJIa MpU padboTe ¢ yu4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHHUEM;

yYMEHHE KPUTUYECKH OIICHUBATh U MHTEPIPETUPOBATH WH(POPMAIIHIO OHOIIO-
THYECKOTO COJEP)KaHUs, BKIIOYAIONIYIO TCEBIOHAYYHBIC 3HAHUS W3 Pa3IHMUHBIX
UCTOYHUKOB (CpelcTBa MaccoBOM HH(OpMAINH, HAYYHO-TIOMYJSpHBIE MaTepHua-
Jbl), paccMaTpUBaTh TIJIOOAJTBHBIE SKOJOTMYECKUE MPOOJIEMBl COBPEMEHHOCTH,
(opMHUPOBATH IO OTHOLIEHUIO K HUIM COOCTBEHHYIO MO3ULIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI, 0000-
masi OMOJIOrMYECKy0 MH(OPMALIMIO M3 HECKOJBKUX HCTOYHUKOB, FPaMOTHO HC-
M10JIb30BaTh MOHSATHIHBIN anmapaT OUOJIOTUY.
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TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KosinuecTBo yacoB 3 OcHoBHbIE BU/IbI 1€SITEJILHOCTH 00yYaI0IUXCS

o HaumenoBanue Kon- Ipak- (uJ:;;Eg:lz;)l(fﬁ-

n/n g;ii;i‘;fMifeM I::e' :[2:);15' ::::' pa3oBaTeJbHbIE
pecypchbl

padoTel | padoThI
PackpbIBaTh cojpiepikaHie TEPMUHOB M TIOHSATHI: HAYYHOE MHU-
POBO33pEHHUE, HAYyYHAs] KAPTHHA MHUpa, HAYYHBIH METOJI, THUIIO-
bubnunoreka [IOK | Te3a, Teopusi, METOIbI HCCIICIOBAHMS.
https://m.edsoo.ru | XapakTepu3oBaTh OHOJIOTHIO KaK HayKy, € MECTO M POJIb Cpe-
[7f41¢292 JIM IPYTHX €CTCCTBCHHBIX HAYK.
POUI (10 knacc) | IlepeuncnsaTh pasaeiibl OHOJOTHH B COOTBETCTBUE C O0BEKTAMH
https://resh.edu.ru | usyuenus.
[subject/5/10/ HasbiBath BaxkHe#IIMe OTpacan OUMOJOTHIECKUX 3HAHUHN U 3a-
EHONOrS KaK MOBHUI(10 Kna(_:c) Jauu, cTosuue nepes ouonorueit XXI B.

1 Hayka 2 0.5 https://uchebnik. | PackpbiBath cojep:kaHne TSPMHHOB M MOHSTHIT: HAYYHOE MH-
mos.ru/catalogue? | poBo33peHue, Hay4Hast KAPTHHA MUPA, HAYYHBIH METOI, THIIO-
aliases=lesson_te | Te3a, Teopusi, METOIBI HCCIICTIOBAHNS.
mplate,video less | Xapakrepu3oBaTh OMOJIOTHIO KaK HAyKy, €€ MECTO M POJIb Cpe-
on,video&subject | au Ipyrux ecTeCTBEHHBIX HAYK.

program_ids=31 | IlepedncnsiTh pasjeibl OHOJOTUU B COOTBETCTBHE C OOBEKTAMH
937278&class_le | usydeHwus.
vel_ids=10,11 HazpiBaTh BakHeHIMEe oTpacan OMOIOTUYECKUX 3HAHHUN U 3a-
naun, crosre nepen onomnorueit XXI B. kitaccugpukaus, Mo-
JIETMPOBAaHNE, CTATUCTHYECKAsi 00pabOTKa JaHHBIX
Bbu6mmoreka [IOK | PackpbiBath copepkaHre TEPMUHOB U TIOHATHI: CHCTEMa,
https://m.edsoo0.ru | Guosnoruueckas cucTema, 3JIeMEHThI CUCTEMbI, CTPYKTypa OHOo-
JKHBBLE CHCTE- [7t41c292 CHUCTEMBI, CBOHCTBA KUBBIX CHCTEM, OOMEH BElIeCTB, Pa3MHO-
5 MBI H HX Opra- 1 POUI (10 xmace) JKEHUE, POCT, Pa3BUTHE, HACIEACTBEHHOCTb, NU3MEHUYHUBOCTb,
—— https_://resh.edu.ru pasapakuMOCTh, JHEPTrO3aBUCHMOCTD, YPOBHH OpraHU3aIiN
[subject/5/10/ Ku3HU (OHoCHCTEM).
MOBUI(10 knacc) | XapakTepu30BaTh NPUHLHUIIBI OPraHU3aUH OMOCUCTEM: OT-

https://uchebnik.

KPBITOCTb, BBICOKAs YIOPSIAOYEHHOCTh, CAMOPETYJISALINS,
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11

mos.ru/catalogue?
aliases=lesson_te
mplate,video less
on,video&subject
program_ids=31
937278&class le

HepapXUIHOCTD.

[lepeuncnarh yHUBEpCAIbHBIE CBOMCTBA )KUBOTO: €TUHCTBO
XAMHUYECKOTO COCTaBa, pa3aIpakUMOCTh, TBIKCHIE, TOMEO-
cTas, pocT U pa3BUTHE, HACIICICTBEHHOCTh, H3MEHINBOCTD,
3BOIIIONUS (MPUCTIOCOOICHNE K U3MEHSIONIUMCSI YCIIOBHSIM).
[IpuBOONTH TPHMEPHI OMOCUCTEM PA3HOTO YPOBHSI OpTaHM3a-

vel_ids=10,11 IIUH U CPABHHMBATH MIPOSBJIEHUS CBOMCTB )KUBOTO Ha Pa3HBIX
YPOBHSIX.
XapakTepHu30BaTh OCHOBHBIC MTPOIIECCHI, IIPOTEKAIOIINE B OHO-
cucTeMax: OOMEH BEIIECTB U MPEBPAICHHE SHEPIHH, CaMO-
BOCIPOU3BE/ICHHE, caMoperyJisiuus, pazsutue. CoOoaaTh
npaBuia OEpeKHOTO OTHOIICHUS! K )KUBOU MPHUPOJIS
PackpeiBath conep:xkaHue TEPMUHOB U TMIOHSTHI: 3JI€MEHTHI-
OMOTCHBI, MAKPO3JIEMEHTBI, MUKPOIJICMEHTbI; MUHEPAIbHbBIC
BEII[ECTBA, MOJICKYJIa BOJIbI KaK JIUIIOJNb, BOAOPOIHBIC CBSI3H;
ruapoQuIIbHBIE U TUAPO(OOHBIE BElleCTBa.
Jloka3bIBaTh €IUHCTBO JIEMEHTHOTO COCTaBa KaK OJIHO U3
bu6nmoreka IIOK | cBOICTB KHBOTO.
https://m.edsoo.ru | PactipenensaTh XUMHYECKHE JIEMEHTHI 10 TPYIIaM B 3aBUCH-
[7t41c292 MOCTH OT KOJIMYECTBEHHOTO MPEACTaBUTENIHCTBA B OPTaHU3ME;
POIII (10 kmacc) | xapakTepu30BaTh POJIb OTAEIBHBIX 3JIEMEHTOB. BBIBIATE
https://resh.edu.ru | cBsi3b MeX/Iy COCTABOM, CTPOCHHEM MOJIEKYJIbl XUMUYECKOTO
[subject/5/10/ COC/IMHEHUSI U ero QYHKIUSIMHU B KJIETKE
XuMUUYECKui MDOIII(10 knacc) | PackpbiBaTh CojiepKaHHE TSPMUHOB U TIOHATHH: OCJIKH, ITOJIH-
COCTaB H CTpOe- https://uchebnik. Mepbl, MOHOMEPBI, AMUHOKHUCIIOTBI, IEMTHIHAS CBSI3b, ITOJIH-
HHE KICTKH mos.ru/catalogue? | menTua, AeHATYparIHs.

aliases=lesson_te
mplate,video less
on,video&subject
program_ids=31
937278&class le
vel ids=10,11

XapakTepu3oBarh O€JIKH KaK KJlacC OpraHHYeCKHX COe/IHe-
HUH; K1accu(UIMpoBaTh UX 110 CTPOCHHUIO (TTIO0YISIPHEIE U
(uOpMIIpHBIE OSJIKH ), IEPEYHUCIIATh U XapaKTEPU30BaTh
(GYHKINHU OEITKOB.

PackpbIBath copepikaHie TEPMHUHOB M IOHSTHIA: (PEPMEHTHI,
AKTUBHBII LEHTP, cyOcTpaTHas crieu(UIHOCTh, KOYEPMEHTHL,
OeNKI-aKTUBATOPHI U OEIKU-MHTHOUTOPHI.

Yka3pIBaTh OTIINYHS (EPMEHTOB OT HEOPraHHMYECKUX KaTallu-
3aTOPOB.

OOBACHATD POJIb PEPMEHTOB B (PYHKLIMOHUPOBAHUH KHUBBIX
CHCTEM, B IPOMBIIIUICHHOCTH, B MEJIMIIMHE, B TIOBCETHEBHOM
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JKU3HH YeJIOBEKa

PackpbiBath copepikaHie TEPMUHOB U IOHSTHI: YTIIEBOIHI,
MOHOCAXapHIbl, IUcaxapuabl, HOJIMCAXapyuIbl, [III0K03a, pHOO-
3a, 1e30Kcupr003a, caxaposa, JIAKT03a, MajlbT03a, LIEJIIF0II03a
(kneTyaTKa), KpaxMai, TIIMKOTeH; JINIHIBI, TPUTIALEPUIb]
(>xmpsI, Macya), pochoaunEab], CTEPOUIEL.

XapakTepu30BaTh YIJIEBOIbI, TUIHUIBI KaK KJIACC OpraHuye-
CKHMX COEAMHEHUH.

KnaccupuumpoBaTs yrieBoabl U TUIHIBI 10 CTPOSHHUIO; TIepe-
YHUCISTH (DYHKLIUH YIICBOAOB U JIUIHUIOB.

CxeMaTHueCKu U300pakaTh CTPOCHUE MOJIEKYJI YIIIEBOJIOB,
R11%01091 (0):]

PackpbiBaTh copepxaHue TEPMUHOB U OHSTHIA: 1€30KCHPU-
oonyxiennoBas kucnota (JJHK), pubonykinenHoBas kucmora
(PHK), HykineoTu, NOMMHYKICOTHAHAS LIeNb (OIHHYKIIEO-
THJI), KOMIUIeMeHTapHoCcTh, GyHkuuu JJHK (xpanenue u nepe-
Jlava HacleAcTBeHHOM nHopMmarun); Buasl PHK (madopma-
UOHHAs, TPAHCIIOPTHAs, puOOCcOoMasbHas); aAeHO3UHTPUPOC-
¢dat (ATD), makpospruueckas CBsi3b. XapaKTepU3UPOBATh
HYKJIEMHOBBIE KHCIIOTBI KaK XUMHUYECKHE COCANHEHHS U HOCHU-
TeNu HacjeacTBeHHON nHpopMannu. OTMeyaTb 0COOEHHOCTH
cTpoeHus Monekyn HykienHoBbIx kucioT (JJHK, PHK) u
ATO.

CxeMaTHuecKu H300pakaTh CTPOCHUE HYKIJICOTHUIOB, MOJIEKYII
HYKJIEMHOBBIX KUCIOT, ATD

PackpbiBaTh conepkaHue TEPMUHOB U TIOHATHN: KJIETKA, LIUTO-
JIOTHST; PaCKPBIBATh COJep KaHUE MOJIOKEHUH KIIETOUHOU TEOo-
pHH.

[lepeuncnare 1 xapakTepru30BaTh OCHOBHBIE METOBI U3yUEHUS
KJIETKH: (IPUTOTOBJICHUE CPE30B, OKPAILIUBAHKUE, MUKPOCKOIIHU-
poBaHue, HEHTPU(PYTUPOBAHUE, KyJIHTUBUPOBAHIE KIETOK U
TKaHEen)

PackpbiBaTh copepikaHie TEPMHUHOB U IOHSATHI: KIETKHU (3y-
KapHOTHYeCKas, IPOKaPHOTHYECKas), IUTa3MaTHUECKasi MEM-
Opana (T1azManemMma), TITHKOKAINKC, TPAHCIIOPT BEIISCTB
(TTaccHBHBIN, aKTUBHBIN), SHAOLNTO3 ((haronuTo3, MUHOIUTO3),
9K30LUTO3, KJIETOYHAsI CTEHKA, HYKJIECOHI.
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CpaBHHBaTh MEXIy COOOH 3yKapUOTHUECKUE U TIPOKAPHOTH-
YeCKHE KJIETKH; OTMEYaTh CXOJCTBO M PAa3JIMUUs B CTPOCHUH
KJIETOK OaKTepHii, )KHBOTHBIX, pACTEHUH U TPHOOB
PackpsIBaTh comepkaHie TEPMUHOB 1 TIOHATHI: IITOIIa3Ma,
opranoupl, SHAOMIa3Matuaeckas cetsb (JI1C), anmapar I'omnb-
KU, JIN30COMBI, BaKyOJIb, MUTOXOH/IPHH, TUIACTU/IBI (XJIOPO-
IUTIACTBI, XPOMOIUTACTEI, JISHKOIIIIACTHI), PHOOCOMBI, MUKPOTPY-
00YKH, KJIETOYHBIN LIEHTP (IEHTPOCOMA), PECHUYKH, KTYTHKH,
BKITIOUEHUS, SAPO, sAepHas 000JI0UKa, KApUOIUIa3Ma, XpoMa-
THH, SPBIIIKO, XPOMOCOMBI. IUCHIBATh CTPOCHUE DYKAPUOTH-
YeCKOH KIJIETKH M0 U300paXCHUSIM U Ha MUKpOTpernaparax;
KIIacCU(UIMPOBATH OPTaHOUIBI B 3aBHCUMOCTH OT OCOOCHHO-
cTelt ux crpoeHus (ogHOMeMOpaHHbIe, TByMEMOpaHHbIE, He-
MeMOpaHHBIE); OMTUCHIBATH (PYHKIIMH KaXIOTO OPraHOWIA B
KJIeTKe. XapaKTepu30BaTh KIETOUYHOE SIPO KaK MECTO XpaHe-
HUSL, iepeadn (YABOSHHE XPOMOCOM) M pealn3aliu (TpaH-
CKPHIIIVSI) HACIIEACTBEHHOW NH(OPMAITUH KIIETKH.
[epeuncnars 1 ONMUCHIBATH KOMIIOHEHTHI SIpa U X (QYHKIHH;
CxeMaTHYHO U300pakaTh CTPOCHUE PACTUTENLHON 1 KHBOT-
HOH Ki1eTKu. OOBACHIATH OMOOTHUECKOE 3HAUYCHUE TPAHCIIOPTa
BEILIECTB B KJIETKE

Kuznenesarenn-
HOCTB KJIETKHU

bubmuorexa LIOK
https://m.edsoo.ru
[7f41¢292
POUI (10 xmacce)
https://resh.edu.ru
[subject/5/10/
MDOBIII(10 xmacc)
https://uchebnik.
mos.ru/catalogue?
aliases=lesson_te
mplate,video less
on,video&subject
program_ids=31
937278&class le
vel ids=10,11

PackpriBath conepkaHie TEPMUHOB U MTOHITHNA: 0OMEH Be-
IIECTB U NPeBpalleHue SHEPruu (METabO0IN3M), aCCUMUIISIINS,
IJIACTUYECKUIM OOMEH, TUCCUMIIAIUS, SHEPTETHUECKUMN 00-
MeH, QoTocuHTe3, PoTonus, pochopuaupoBaHme, IEPEHOCUNK
MIPOTOHOB, XeMOCHHTE3. ONMUCHIBaTh (POTOCUHTE3, IPOLECCHI,
MPOTEKaloIIre B CBETOBOI M TEMHOBOM (haze.

BEISBAATE IPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXIY TOTIIOIIe-
HUEM COJHEYHOM SHEPTUuH XJIOPO(UIIIOM M CHHTE30M MOJIEKYIT
ATO.

CpaBHHBATh HCXOJIHBIC BEIIECTBA, KOHEYHBIE MPOYKTHI U
YCIIOBHSI IPOTEKAHMsI PEaKLUil CBETOBOM U TEMHOBOM (ha3bl
¢doTocunTe3a;

CpaBHHBaTh (POTOCHHTE3 U XEMOCHHTES.

OneHuBaTh 3Ha4eHHE (POTOCHHTE3A K XEMOCUHTE3a JAJIsl KU3HH
Ha 3emiie

PackpbIBath cojiepikaHrie TePMUHOB U TIOHITHH: JHEpreTHYe-
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CKUI 00MeH, TTTUKOJIN3, MOJIOYHOKHUCIIOE OpOoKeHUe, CIIUPTO-
BOE OpOKeHHE, OMOIOTHYECKOE OKHCIICHUE, KJIETOUHOE JIbIXa-
HUE, TUCCUMIUIANNS, (hepMeHT. XapaKTepru30BaTh OOMEH Be-
IIIECTB U TPEBpaIicHNe SHEPTHH (METa00JIN3M) KaK OJTHO MX
CBONCTB HUBOTO.

[lepeuncnars 0COOEHHOCTH ITACTHYECKOTO  SHEPTeTHYECKO-
ro oOMeHa B KJIETKE; yCTaHABIUBATh B3aUMOCBSI3b MEXAY HU-
MHU.

Paznuuath bl 0OMeHa BEIIECTB B KJIETKE: aBTOTPOMHBIN U
reTepoTpodHEIIL.

OnuchIBaTh 3TAIBl SHEPTETUYSCKOTO0 0OMEHa (TIOArOTOBUTEIIb-
HBIH, OECKUCTIOPOAHBIN, KUCIOPOAHBIN) U CPAaBHUBATH HX
MEXTy COOOH.

XapakTepHu3oBaTh PEaKLUH ITIMKOIN3a, OPOXKEHNUS, KIICTOUHO-
T'O IBIXaHHUST; BBISBISITH IPUUINHHO-CIICICTBECHHBIC CBSI3M MEX-
QY TIIUKOJIM30M, KIIETOUYHBIM JIBIXaHHEM U CHHTE30M MOJICKYII
ATO.

CpaBuuBaTh 3 ()EKTUBHOCTh OECKUCIOPOTHOTO U KUCIIOPO/I-
HOTO 3TaroB

PackpbiBaTh copepikaHie TEPMUHOB U TIOHSITHH: T€H, TeHETH-
YeCKUI KOJ, MAaTPUYHBINA CUHTE3, TPAHCKPUIILHS, TPAHCIISLINS,
KOJIOH, aHTHKOJIOH, pubocoMa, IIeHTpalbHas I0orMa, MOJIeKY-
JsipHasi OMOJIOTHsl.

OnpexnensTb CBOWCTBA TEHETHYECKOT0 KOAA (TPHUIJIETHOCTD,
OJIHO3HAYHOCTb, BBIPOKJEHHOCTH, YHUBEPCAIbHOCTD, HEeTIepe-
KPBIBAEMOCTb, HETIPEPBHIBHOCTD ).

OnwuchIBaTh 3TaNbl peaau3aluy HaclIeCTBEHHON HH(pOopMaLuu
B KJIETKE.

CpaBHUBATh peaklMu MaTpHIHOTO cuHTe3a Mosiekya PHK u
Oenka B KJIETKE.

PackpbIiBath copepikaHie TEPMUHOB U OHSATHIA: BUPYC, BUPY-
coJIoTus, Karcu, Oakreprodar, BUpyc IMMYHOAe(UIUTA de-
noseka (BIY), OHKOTeHHBIE BUPYCHI.

XapakTepHu3oBaTh BUPYCHI KaK HEKJIETOUHYIO (OPMY >KU3HH;
OCOOEHHOCTH CTPOECHHUSI U )KU3HENEATEIbHOCTH BUpYyCcoB. Omnu-
CBIBaTh KU3HEHHBIN IIMKII BHPYCOB MMMYHOIe(pHUITUTA YeToBe-
Ka; pasnuyarh Ha pucyHkax BTM ((Bupyc TabauHOl MO3aUKH),
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Oaxrepuodar, BUY.

OO00CHOBBIBATh U COOIIOAATH MEPHI MPOMUIAKTUKHY pacIpo-
CTpaHEHUs BUPYCHBIX 3a00JIeBaHUH (pecIIMpaToOpHBIE, XKey-
JIOYHO-KHIIEYHBIE, KiIemeBon dHIehannT, BUY-undekiis)

Pasmuokenne u
WH/INBHTy aJTh-
HOE Pa3BUTHE
OpraHu3MOB

bubmuorexa LIOK
https://m.edsoo.ru
[7f41c292
POII (10 kmacc)
https://resh.edu.ru
[subject/5/10/
MDOIII(10 xmacce)
https://uchebnik.
mos.ru/catalogue?
aliases=lesson_te
mplate,video less
on,video&subject
program_ids=31
937278&class le
vel ids=10,11

PackpeiBaTh cojiepskaHue TEPMUHOB U MOHSTUI: KIIETOYHBIN
UK, HHTep(da3a, perymIiKanms, XxpoMocoMa, KapuoTHII, rar-
JIOWAHBIN, TUTUIOUTHBIH XPOMOCOMHEBII HabOp, XpOMAaTHIBL;
MHTO3 ero crafauu: npodasa, Meradasa, anadasa, Tenodasa.
OnuchIBaTh )XU3HEHHbIN [IUKJI KJIETKU; IEPEUUCIISATh U XapaK-
TEepU30BaTh NEPHUO/IbI KIIETOYHOTO LIUKJIA, CPABHUBATH UX MEX-
Ity cO0OiA.

OnwucheIBaTh CTPOSHUE XPOMOCOM, KAPUOTUIIOB OPTaHU3MOB,
CpaBHUBATHb XPOMOCOMHBIE HAOOPHI KIIETOK.

CpaBHUBATh CTaJJUH MUTO3A.

Paznnuats Ha MUKpoNpenapaTax u puCyHKax CTaJuHd MHUTO3a.
PackpbIBaTh OMOMOTHYECKHIA CMBICIT MHTO3a

PackpsIBaTh copepxkaHue TEPMUHOB U IOHITHUI: pa3MHOXKe-
HHE, KJIOH, [I0JIOBBIE KJIETKHU (FraMeThl), SHIEKIIeTKa, ClIepMaTo-
30H], 3Ur0Ta, JeJICHHE HaJBOE, I0YKOBAHUE, CIIOPYIIALIUS,
(parmMeHTaIus, BEreTaTHBHOE Pa3MHOKEHHE, CEMEHHOE Pa3-
MHOXEHUE, ONbUICHHUE, IBOKHOE OIUIOI0TBOPEHHE, TIOJIOBBIE
JKeJle3bl, CEMEHHHKH, SIMYHUKH, OIUIOI0TBOPEHHE (Hapy>KHOE,
BHyTpEHHEE).

XapakTepu3oBaTh 0COOCHHOCTH M 3HAYEeHUE OECIIONoro  Mo-
JIOBOT'O CIIOCOOOB PA3MHOKEHHS.

Bbinenars BUbI 6€CI0I0T0 Pa3MHOXKEHHST; BBISIBIISITH B3aUMO-
CBSI3M MEX1y (JOpMaMHM U CIIOCO0aMU Pa3MHOKEHUS, U UX
OMOJIOrNYECKUM 3HAYCHUEM.

Bnaners mpuéMamMu BEreTaTUBHOIO pa3MHOXKEHHUS KyJIbTyp-
HBIX pacTeHH (Ha MPUMepe KOMHATHBIX). XapaKTepH30BaTh
MTOJIOBBIE KJIETKH: STMIIEKIIETKH, CIIEPMATO30H/IbI; BBISBIATD
0COOEHHOCTH UX CTPOEHHS

PackpsIBaTh copepxaHue TEPMUHOB U NOHSTHI: ME03, KOHb-
FOTanus XpoMOCOM, TIEPEKPECT (KPOCCHHTOBEP) XPOMOCOM,
rameTsl.

XapakTepHu3oBaTh Mei03 Kak crioco0 KIeTOYHOTO JeNICHHUS;
OTIMCHIBaTh MEWO03 0 CTaJINsIM; CPaBHMBAThH CTaIUU MeH03a
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MUTO3a.
Paznnyath Ha prCyHKax cTaauu MeHo3a; pacKphIBaTh OUOJIO-
TUYECKOe 3HaYEeHUE Melo3a

PackpbIBaTh copepkaHie TEPMUHOB U HOHSTHI: TaMETOTCHE3,
CIIepMaToOreHes, OOI€HE3, CIIEpMAaTO30U, aKpocoMa, siilie-
KJIETKa, TIOJIIPHbIE TEJIbLIA.

XapakTepu3oBaTh 0COOCHHOCTH raMETOIeHE3a y KUBOTHBIX U
€ro CTa/INy; MOJIOBBIE KJIETKH KMBOTHBIX M ONUCHIBATH MPO-
LIECC UX Pa3BUTHUS.

CpaBHHBATh CIIEPMATOTE€HE3 U OOTEHE3.

OnuckeBaTh OIIIOIOTBOPEHHE, OMOJIOrHYEeCKOe 3HAUCHUE
OTJIOIOTBOPEHUS

PackpbiBaTh copepaHUE TEPMUHOB U IOHSTHI: OHTOTEHE3,
sMOpHoreHe3, 3UroTa, ApodeHne, 0J1acToMepsl, Mopyia, Ora-
CcTyJa, 61acTonenb, racTpyia, HelpyJia, OpraHoreHes; 3apo-
JIBIIIIEBBIE JTUCTKU: SKTOJIEPMa, ME30/IepMa, SJHTOIepMa; TOCT-
SMOPHOHATIBHOE Pa3BUTHUE: NIPSIMOE U HETIPSIMOE (JINYMHOY-
Hoe); MeTamop(h03, Meracropa, MUKpOCIopa, MBUIbIEBOE 3ep-
HO, CIIEPMUH, 3apO/IbIILIEBbIM MEIIOK, ABOWHOE OIJIOIOTBOpPE-
HHE.

OnpeaensTs 3Tanbl 3MOPHOHAIBHOTO PAa3BUTHS XOPJOBBIX Ha
CXEeMax U mpemnaparax v OnrMcCbiBaThb NPOUECCHI, MTPOUCXOAAIINE
Ha Ka)KIO0M JTare.

CpaBHMBaTh IEPHUOJIBI OHTOT'€HE3a; MPSIMOE U HenpsiMoe (JIu-
YHMHOYHOE) MOCTAMOPHUOHANBEHOE Pa3BUTHE, 3aPOJIBIIIH YeJI0-
BEKa U JPYTUX XOPIAOBBIX.

OOBACHATH OHONOrHMYECKOE 3HAYCHUE Pa3BUTHA C MeTaMopho-
30M; OTPULATCIIBHOC BIIMAHNUE AJIKOT'0JIsI, HUKOTUHA U JIPYTUX
TEPaTOreHHBIX (DAKTOPOB HA Pa3BUTHE 3aPO/IBIIIA YETOBEKA.
OnuceIBaTh NpoIiecc JBOWHOTO OIUIOOTBOPEHUS Y IIBETKOBBIX
pacTeHui

Haciencrsen-
HOCTHb U U3MCH-
YUBOCTH Opra-
HU3MOB

1.5

bubmoteka [IOK
https://m.edsoo.ru
[7f41¢c292

POIII (10 kmacc)
https://resh.edu.ru
[subject/5/10/

PackpriBath copepkaHue TEPMUHOB U TIOHATUIA: T€H, TEHOM,
TeHOTHII, (PEHOTHUII, XPOMOCOMBI, aJIJICJIbHBIC TeHBI (AJLICNIN),
TOMO3HT0Ta, TETEPO3UT0Ta, JOMHHAHTHBIN IIpH3HAK (TEH), pe-
IIECCUBHBIN NpU3HAK (TeH), yucTas Juaus, Tuopun. [lepeunc-
JISITh M XapaKTePU30BaTh METObI TCHETUKHU: THOPUIOIOT HUe-
CKMil, HIUTOT€HETHYECKUH, MOJIEKYJIIPHO-T€HETHYECKH; J10-
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MUHAHTHBIE U PELIECCUBHBIC MPU3HAKU PACTCHUN U YKUBOTHBIX.
[Tonp30BaThCA r€HETUUECKON TEPMUHOJIOTUEN U CUMBOJIMKON
JUIS 3aITUCH TEHOTUITMYECKUX CXEM CKPEITUBaHUS

PackprIBath comepkaHne TEPMHUHOB U TIOHSITHIA: MOHOTHOPHI-
HOE CKpEIIMBaHUE, PCHOTUITMYECKUE TPYIIIBI, TUOPUIO0IOT -
YeCKHH METOJ, YUCThIC TUHIH, TOMUHUPOBAHUE TEHOB (ITOJI-
HOE, HETIOJTHOE), pacIIeIUICHHE B TOTOMCTBE. ONHMCHIBATH Me-
TOAUKY IpoBeneHus I'. MeHaeneM onbITOB MO U3YUYEHUIO
HAaCJIEIOBAHUS OJIHOU Mapbl IPU3HAKOB Y TOPOXA MOCEBHOTO.
PackpriBath comepkaHe 3aKOHOB eIMHOOOpa3ns THOPHUIOB
MEPBOr0 MOKOJIEHUS U 3aKOHA PaCIIeTUICHUSI.

OOBSICHATH THIIOTE3Y YHCTOTHI TaMET.

3anuceIBaTh CXeMBl MOHOTHOPUIHOTO CKPETUBaHUs, 00BsIC-
HATbH €r0 LUTOJIOIMYECKUE OCHOBBI U PEIIATh FTEHETUUYECKUE
3aJlaud HA MOHOTHOPHUIHOE CKPEIMBAHKE

PackpriBaTh cofiepykaHUEe TEPMHUHOB U MOHATHIA: JUTHOPUIHOE
CKpELIMBaHUE, aHATU3UPYIOLEE CKPEIIUBAHUE.

OnuceiBath onbITH . MeHIemns o u3y4eHuIo HacaeI0BaHus
JIBYX Iap NPU3HAKOB y TOPOXa IMMOCEBHOTO.

PackpbiBaTh copepxaHue 3aKOHA HE3aBUCUMOTO HACIEAOBAHMS
MIPU3HAKOB.

[IpuMeHsATh MaTEMATUYECKUI pacyeT ¢ MOMOUIBI0 METO/IA T1e-
PEMHOXEHHSI BEPOSITHOCTEH U 3aIKCh C TIOMOIIBI0 (DEHOTHITH-
YECKUX PaJUKAIIOB PACILCIUVICHUS IPU3HAKOB Y TIOTOMKOB I10
(EHOTHITY U TEHOTHILY.

3anuchiBaTh CXEMbI IUTHOPHIHOTO CKPEIIUBaHUS, OOBICHATh
€ro LUTOJIOMYECKUE OCHOBBI U PEIIATh FEHETUUECKUE 3a4a4n
Ha JIUTHOPUIHOE CKPEIIUBaHUE.

PackpriBath comepxaHue TEPMUHOB U TIOHSITHIA: CIIETIIEHHOE
HaCJIeJIOBaHUE TIPU3HAKOB, PEKOMOHMHAIUS TEHOB, TCHETHYE-
CKHE KapThl XpOMOCOM, MOPTaHUA.

Ha3biBaTh OCHOBHBIE ITOJNIOKEHUS XPOMOCOMHOM TEOpUH
HacneacTBeHHOcTU T. MopraHa; pacKpbIBaTh COAEpKaHUE pa-
0otel T. Moprana 1o clerieHHOMY HacJeI0BaHUIO T€HOB U
MIPUYHHBI HAPYIIICHUS CIICTUICHUS MEKy TeHAMHU.
3anuChIBaTh CXEMBI CKPEIIMBAHUS TP CIIETUICHHOM HACJIeI0-
BaHUU, OOBIACHATH NPUYNHBI PEKOMOWHAIIUHN T€HOB, OIIpPeJie-
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JIATH YUCJIO TPYII CLENJIEHNUS T€HOB; PellaTh FeHETUYECKHE
3a[1a4M Ha CIETIJICHHOE HacJel0BaHHe.

PackpeiBaTh cosiepkaHrie TEPMUHOB U MIOHATHIH: XPOMOCOM-
HBII HAOOP, Ay TOCOMBI, TIOJIOBBIE XPOMOCOMBI, TOMOTaMETHBIH
T0JI, FeTEepOTraMeTHBIH 10, CIEIJIEHHOE C IT0JIOM Hacje0Ba-
HUE IPU3HAKOB.

OOBSICHATD ITUTOJIOTMYECKHE OCHOBBI XPOMOCOMHOTO MeXa-
HHU3Ma OTIpeNIeIeHN M0J1a Y Pa3InYHbIX OpraHu3MoB. CpaBHHU-
BaTh 3aKOHOMEPHOCTH HACJIEOBAHNS TPU3HAKOB, CLETNIEHHBIX
U HE CLEIUICHHBIX C MOJIOM.

Pemarts reneTnyeckue 3aa4i Ha HaCJICAOBAaHHUEC CUCIIIICHHBIX
C TIOJIOM MIPU3HAKOB

PackpbiBaTh copepxkaHue TEPMUHOB U OHSTHIA: H3MEHYU-
BOCTb, HACJIEICTBEHHA U3MEHUYUBOCTh, HEHACIIEICTBEHHAS
U3MCHYUBOCTB, MO}Z[I/I(i)I/IKaHI/IOHHaﬂ N3MCHYMBOCTDH, Baprualnu-
OHHBIN psiJl, BApUAHTA, BApUALIMOHHAs KpUBasi, IPU3HAK, HOpMa
peaKLyK, KOJTUUECTBEHHbIC U KaYECTBEHHBIEC PU3HAKU.
KJIEICCI/I(I)I/IHI/IpOBaTI) BUJbI UBMCHYHNBOCTU U BBIABJIIATH UX 6I/IO-
JIOTHYECKHE OCOOCHHOCTH.

[lepeuncnare cBo¥icTBa MOJU(PUKAITUOHHON N3MEHYHBOCTH U
OOBSCHATH €€ 3HAUCHHE JJIS1 OPTaHU3MOB.

PasnnuaTh KOIMUeCcTBEHHBIE U KAYeCTBEHHBIE IIPpU3HaKU,
CTPOUTDH BAPUALIMOHHBIN Psijl, BAPUALUOHHYIO KPUBYIO, BBIYUC-
JISATh CpeIHEE 3HAUCHUE MTPU3HAKA.

PackpsiBaTh copepxkaHue TEPMHUHOB U NIOHSITHI: HACIIEIACTBEH-
Has UBMCHYUBOCTD, KOMGI/IHaTI/IBHaSI HN3MCHYHMBOCTb, MyTallnu-
OHHAsi UBMEHYUBOCTh, MyTaHT, MyTallUH: T€HHbIE, XPOMOCOM-
HbIC, TCHOMHBLIC, IMOJIUIITION AV, aHCYIIONIUS, MyTarcHbI.
XapaxkTepru30BaTh HACIEICTBEHHYIO H3MEHYHBOCTE; (OpMYy-
JIUPOBATh 3aKOH FOMOJIOTHYECKUX PAJIOB B HACIIECTBEHHON
n3meHuuBocty H. 1. BaBunoBa u 00bSCHATE €ro 3HaUeHHe
JUTSE OMOJIOTHH U CEJIEKIIHH.

KnaccupunmpoBaTs MyTalyu: TeHHbIE, XPOMOCOMHEIE, Te-
HOMHBIE U TPUBOAUTH IPUMEPHI MyTaIUH.

OOBSCHSITH TPUYMHBI BOSHUKHOBEHHUS] MyTaIlUH, POJIb aKTo-
POB-MyTareHoB.

CpaBHUBaTh BUJIbl MyTallMii; BBISIBIATE IPUYMHBI HACTIE-
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CTBEHHOH N3MEHYMBOCTH, HCTOYHHKH MYyTarcHOB B OKPYIKar0-
e cpene (KOCBEHHO).

XapakTepr30BaTh BHESICPHYIO HACICICTBEHHOCTh U U3MEH-
YHUBOCTb.

PackpbIBaTh coepkanie TEPMUHOB U TIOHATHIA: KAPHOTUIT
YeJI0BeKa, IIMTOreHETUUECKUIT METO I, TeHEATOTHYECKHI Me-
TOJ, POAOCIIOBHBIC, OIN3HEIOBbIN METOI, HAC/ICICTBCHHbIC
0oe3Hu: (MOHOTEHHEIE, C HACIIEACTBEHHOM MPEApacIIOIOKeH-
HOCTBIO, XPOMOCOMHBIE), METUKO-TeHETHYECKOE KOHCYJIBTH-
poBaHHe.

[Nepeuncnars 0COOCHHOCTH N3yUCHHS TeHETHKH YeJI0BEKa,;
MPUBOJIUTH MIPUMEPHI HACIEICTBECHHBIX 0OJIE3HEH YeIoBeKa,
XapaKTepru30BaTh METO/bI UX MPO(PUIAKTUKH; 0O0OCHOBBIBATH
3HaYCHHE METUKO-TEeHETHYECKOTr0 KOHCYIbTUPOBAaHUs. BbIsB-
JISITh ¥ CPABHUBATh MEXKIy COOOM JIOMHMHAHTHBIC U PEIICCCUB-
HbIC TPU3HAKH YEIIOBEKA.

CoCTaBIIATh M aHATM3UPOBATh POAOCIOBHBIC YEIOBEKA

Cenekuus opra-
Hu3MOB. OcHo-
BBl OMOTEXHOJIO-
T

bubmoteka [IOK
https://m.edsoo.ru
[7f41¢292
PBUI (10 xacce)
https://resh.edu.ru
[subject/5/10/
MDBIII(10 xmacc)
https://uchebnik.
mos.ru/catalogue?
aliases=lesson _te
mplate,video_less
on,video&subject
program_ids=31
937278&class_le
vel ids=10,11

PackpbiBaTh copepxaHue TEPMUHOB U NOHITHI: CETEKLIMS,
COpT, MOPOAA, LITAMM, IOMECTUKALINS, WU OJOMAIIHUBAHUE,
LIEHTPbI MHOTO00Pa3usl U POUCXOXKICHHS KyJIbTYPHBIX pacTe-
HUH 1 )KUBOTHBIX, THOPUAM3AINS, UCKYCCTBEHHBIH OTOOD.
Ha3piBaTh U cpaBHUBATh OCHOBHBIE ATAIlbl PA3BUTHS CEJICKIIUU.
N3narate yuenue H. 1. BaBuioBa o 1ieHTpax NpOUCXOXKIACHUS
KyJIBTYPHBIX PaCTCHHI; pa3IudaTh IIEHTPHI HA KapTe MUpA,
CBSI3BIBATH NX MECTOIIOJIOKEHHE ¢ OYaraMy BO3HUKHOBEHHS
JIPEBHEUIINX LIUBUIIA3AIIUI.

CpaBHHBaTh COpPTa KyJIBTYPHBIX PACTEHUH, TIOPOJIBI TOMAIITHIX
JKUBOTHBIX U UX JTUKHX MPEIKOB.

OneHnBaTh POJIb CENEKIIMU B 00ECTICYCHUH MTPO0BOJIbCTBEH-
HOM 0€30IMaCHOCTH Y€JIOBEUYSCTBA

PackpriBath copepkaHne TEPMUHOB U TIOHSATHIA: HCKYCCTBEH-
HBII 0TOOP, MacCOBBIN OTOOD, MHAMBUIYAIILHBIH 0TOOP, SKC-
Tepbep, OIM3KOPOJICTBEHHOE CKPEIIUBAHNE, YUCTAS JIMHUS,
TETEPO3UC, HEPOJACTBEHHOE CKPEIUBAHNE, UCKYCCTBEHHBIHN
MyTareHes, NOJIUILIOU/IbI.

CpaBHUBaTh (OPMBI HICKYCCTBEHHOT'0 0TOOpa (MacCOBOTO U
WHIWBUYJIEHOTO), BUABI THOpUAM3AIiH (OJIU3KOPOICTBEH-
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
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HOU ¥ OTJAJIEHHOH1), cIOCOOBI MOTYYEHUS MOTUTIIOUIOB.
[TpuBOIUTH IPUMEPHI JOCTHKECHUHN CEIEKIINN PACTEHUH U JKH-
BOTHBIX.

PackpbIBaTh cojpiepikaHie TEPMHUHOB M IOHSATHIA: OMOTEXHOIIO-
T'Hs, KIeTOYHAasl HHKEHEPHsl, TeHHAs UHKEHEPHsl, KITOHUPOBa-
HHUe, TpaHCTeHHBIe opraHnm3Mbl, I MO (TeHeTruecku Moaudu-
[MUPOBAHHBIC OPTaHU3MBI).

XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK OTPacib MPOU3BOI-
CTBa, OCHOBHBIE JIOCTIKEHHUS] OMOTEXHOJIOTUU B 00JIaCTH MPO-
MBIIICHHOCTH, CENBCKOTO X03HUCTBA U MEAMIIUHEI.
Hepe‘H/ICHﬂTb 1 XapaKTCPU30BaTb OCHOBHBIC ME€TOIbI U JOCTU-
JKEHUS] OMOMHKEHEPHUH.

O0cCy)aTh 9KOJIOTUYECKUE U ITUICCKUE ACTICKTHI HEKOTOPBIX
WCCIIEIOBAHNN B 00J1aCTH OMOTEXHOJIOTHH (KJIOHUPOBAHUS,
WCKYCCTBEHHOTO OIUIOOTBOPCHUSI, HAPABICHHOTO N3MEHe-
HUA T€HOMA U CO3JaHUA TPAaHCI'CHHBIX OpFaHI/I3MOB)

OBLIEE KOJIMYE-
CTBO HACOB I1IO
[TPOT'PAMME
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ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo 4acoB
n/n p qey pa3oBaTelIbHbIEe pecypchl
ero | Hble cKHe -
pa6orel | padorer | M
bu6nmoreka [JOK
https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
1 buonorus B cucteme Hayk 1 Ypok "buonorus - Hayka 0 KH-
Boii mpupoae" (POLI)
https://resh.edu.ru/subject/lesson/
3827/start/118940/
Merto1pl NO3HAHUS )KUBOM TPUPO-
nel. [IpakTraeckas padora Ne 1
2 «Hcnonp3oBaHue pa3IUIHBIX Me- 1 0.5 ﬁggg_%?i%i&)orﬁme%mzz
TOJIOB MPY U3YYCHUHU OHOJIOTHYe- — :
CKHX 00BEKTOBY
3 Buonornueckue cucteMsl, mpouec- 1 bubmmorexa [IOK
CBHI M MX U3yUYCHHE https://m.edso0.ru/863e6564
4 XuMHYeCKUH cocTaB KiIeTKu. Boma 1 Bu6nnoreka [JOK
1 MUHEPAJIBHBIE CONN https://m.edso0.ru/863e674e
bubmmoreka LIOK
5 benku. CoctaB u cTpoeHne OEIKOB 1 https://m.eds00.ru/863e6b72
®depMeHTH — OHOIOTHYEeCKHe Ka-
tanu3atopsl. JJaboparopHas padora
6 Ne 1 «M3yuenne kaTanuTHIECKON 1 0.5 ]P?tl/tlgg'l;ll?rleaa;(])_})orﬁ/863e6b72
aKTUBHOCTH ()epPMEHTOB (Ha MpH- — :
Mepe aMUJIa3bl WK KaTaslasbl)»
bubmoreka LIOK
https://m.eds00.ru/863e6870
VYpok "Heoprannueckue coenu-
HEHUS KJIETKH. YTJIEBOJIbI U JIU-
! YrueBozl. JIumuLL ! nuael. PerynspHelie u Hepery-
nsipHable Onomonmmepsr” (POLL)
https://resh.edu.ru/subject/lesson/
5397/start/283870/
Bu6nmoreka [JOK
https://m.eds00.ru/863e6d5c
VYpok "Opranuveckue BEIIeCcTBa:
8 Hyxneunossie kuciaotel. ATD 1 OeNKu ¥ HYKJICMHOBBIE KHCIIOTHI,
u ux 3HaueHne. ATO" (POL)
https://resh.edu.ru/subject/lesson/
3840/start/163096/
bubmuoreka IIOK
https://m.edso00.ru/863e6e88
UcTopus 1 MeTOABI U3y4eHHS YpoK "Tluronorus — Hayka o
9 rerin. Ki1eTounas Teopms 1 kietke. Kinerounas reopus. He-
’ p MeMOpaHHBIE OPraHOMIBI KJIET-
ku" (POL)
https://resh.edu.ru/subject/lesson/
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://m.edsoo.ru/863e6d5c
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://m.edsoo.ru/863e6e88
https://resh.edu.ru/subject/lesson/5383/start/153371/

5383/start/153371/

Knerka kak memoctHas >KuBas CH-

VYpok "MemOpaHHBIE OpTraHOMIBI
KieTku. Anpo. IIpokapuots! u

10 crema sykapuoTsl" (POILI)
https://resh.edu.ru/subject/lesson/
3847/start/8616/

CrtpoeHue 3yKapruOTHIECKOH KIIeT-

ku. JlabopaTtopuas pabota Ne 2

«3yuenue cTpoeHUsI KIETOK pac- Bubmuorexa LHOK

11 | TeHwii, 5KHBOTHEIX, TPHOOB U Gak- 0.5 https://m.edsoo.ru/863e6ff0

TEPHii IO MUKPOCKOIIOM Ha I'OTO- https://m.eds00.ru/863e716¢

BBIX MUKpOIIpENapaTax 1 ux OIu-

CaHue»
bubnuoreka LIOK
https://m.eds00.ru/863e766¢
Ypok "OOMeH BelecTB: GoTo-
CUHTE3 ¥ OHMOJIOTHYECKOE OKHC-

12 | OOMeH BelecTB WIH META00IN3M
nenue. (I'maxonu3 u nukn Kpeo-
ca" (PBII)
https://resh.edu.ru/subject/lesson/
3917/start/46777/
bubmuoreka LIOK

13 | ®orocunres. XemocHHTe3 https://m.eds00.ru/863e7c98

. Bu6nmoreka [JOK
14 | Ouepreruucciuii oomen https://m.edso0o.ru/863e7aae
JKuzHeHHBIN UK KiIeTKy. Jlene-
15 padora No 3 cHaGmotenne witos 05 Bubmrorexa LIOK
i ' https://m.eds00.ru/863e7dc4
B KJIETKaX KOHYHMKA KOPEeIlTKa JIyKa
Ha TOTOBBIX MUKPOIIPETaparax»
16 buocunre3 6enka. Peakmus mat- bubmmorexa [IOK
PHYHOTO CHHTE3a https://m.eds00.ru/863e796e
bubmmoreka LIOK

17| Tpancass — duocknres benxa https://m.eds00.ru/863e796e
bubmmoreka LIOK
https://m.eds00.ru/863e7540
VYpok "PaboTbl reHOB IPOKAPHUOT

Heknetounsie (GOpMbI XKU3HH —

18 1 3yKapHoT. Bupycesl. ['ennas n

BHpYCHI kietouHast nmxeHepus” (POLL)
https://resh.edu.ru/subject/lesson/
3939/start/105165/
Bu6nmoreka [JOK
https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
Ypox "becmnonoe u monoBoe pas-

19 | ®opmbl pa3sMHOKEHHUST OPraHU3MOB MHOKeHUue. JKu3HEeHHbBIE ITUKITBI
Pa3HBIX TPYIIT OpraHU3MOB"
(POIII)
https://resh.edu.ru/subject/lesson/
5359/start/270999/

Bu6mmoreka IJOK
20 | Meiio3 https://m.edso00.ru/863e7f4a

Ypoxk "Jlenenne knerku. Kire-
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https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://m.edsoo.ru/863e7f4a

TOYHBIA ITUKII. MUTO3 B MEHO3.
O0pa3oBaHUE MOJOBBIX KIETOK Y
JKUBOTHBIX U pactenmid" (POLI)
https://resh.edu.ru/subject/lesson/

3927/start/105895/
OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX
21| ropmon padora Xo 4 sy 05 Bubumotera LIOK
N ' https://m.eds00.ru/863e81b6
CTPOEHWSI TTOJIOBBIX KJIETOK Ha TO-
TOBBIX MUKpOIIpEnapaTax»
22 MunuBunyansHOE pa3BUTHE Opra- Bubmuorexa LJOK
HHM3MOB https://m.eds00.ru/863e8436
bubmuoreka LIOK
https://m.eds00.ru/863e86f2
VYpok "I'enetnyaeckas nHpopma-
23 ['eneTnka — Hayka O Hacle- U €€ peain3alus B KIETKE.
CTBEHHOCTH U U3MEHYUBOCTH I'en. I'enom. Peakiiuu matpuyHo-
ro cuaTe3a" (POII)
https://resh.edu.ru/subject/lesson/
5352/start/295780/
bubauoreka LIOK
https://m.eds00.ru/863e8878
Ypok "MoHOruopumaHOe CKpe-
3aKOHOMEPHOCTH HACIEAOBAHMS mBanue. [lepBslil 1 BTOpOH 3a-
24 | npuzHakoB. MoHOTHOpHUIHOE KoH MeHnpend. ['eneTnueckas
CKpeIBaHue CHUMBOIIMKA U TEPMHUHOJIOTHS"
(PBII)
https://resh.edu.ru/subject/lesson/
5386/start/301065/
bubnunoreka IIOK
https://m.edso0o.ru/863e89a4
JurubpugHoe ckpemuBanue. 3a- VYpok "IurubpuaHoe cKperBa-
25 KOH HE3aBHCUMOI'O HACJIEIOBAHUS Hue. Tperuit 3akon Mennens"
IIPU3HAKOB (POLI)
https://resh.edu.ru/subject/lesson/
4725/start/107947/
CuenieHHOE HaclleJOBaHUE MpU- bubnmorexa [{OK
3HakoB. Jlaboparopuas pabora Ne 5 https://m.edso0.ru/863e8c60
2% «3yueHne pe3yapTaTOB MOHOTH- 05 VYpok "CrennenHoe Hacaen0Ba-
OpUAHOTO U TUTHOPHUIHOTO CKpe- ' Hue renos" (POLL)
HIMBAHUS Y JPO30(HIIBI HA TOTOBBIX https://resh.edu.ru/subject/lesson/
MHKPOIpEnapaTax» 4755/start/118828/
bubmuoreka LIOK
https://m.eds00.ru/863e8c60
Ypok "l[locTamOproHaEHOE pa3-
BuTHE opranusMa. Omnpenenenre
I'eneruka nona. HacnenoBanue
27 mosta. CaMOpeTyJsIus U TOMEO-
MIPU3HAKOB, CIETUIEHHBIX C TIOJIOM "
cra3. CTBOJIOBBIC KJIETKH
(POII)
https://resh.edu.ru/subject/lesson/
5385/start/119865/
M3menunBocTth. HeHnacnencTeeHHast bubmuoreka IIOK
28 | m3meHunBOCTh. JlaboparopHas pa- 0.5 https://m.edsoo.ru/863e8efe

6ota Ne 6. Mzyuenmne moauduka-

Ypok "OcCHOBHBIE 3aKOHOMEPHO-
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https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://m.edsoo.ru/863e8878
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://m.edsoo.ru/863e89a4
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/lesson/5385/start/119865/
https://resh.edu.ru/subject/lesson/5385/start/119865/
https://m.edsoo.ru/863e8efe

[IHOHHOM U3MEHYMBOCTH, IIOCTPOE-
HUE BapUaAIllMOHHOIO psifa U Bapua-
LIUOHHOW KPUBOII»

CTU N3MCHYHNBOCTHU. MOIII/I(I)I/IKa-
OUOHHAasd, KOM6I/IHaTI/IBHa$I " My-
tanuonHas" (POII)
https://resh.edu.ru/subject/lesson/

5387/start/17435/
Hacnencreennast "3MEHUMBOCT.
29 Jlaboparopnast pabora Ne 7. «AHa- 1 05 Bubmuoreka LHOK
JIM3 MyTalui y Apo30(uIibt Ha To- ' https://m.edsoo.ru/863e8efe
TOBBIX MHKpOIIpEIaparax»
bu6nmoreka [JOK
https://m.edso0.ru/863e8d78
VYpok "['eneTnka yenoneka"

30 | I'eneTrnka uemoBeka 1 (POIII)
https://resh.edu.ru/subject/lesson/
3653/start/47180/

VYpok "HU3menunBocts" (MOILLI)

31 giigfgff;;gtg;f:jﬁ::i ra- 1 https://uchebnik.mos.ru/material

P view/lesson_templates/2223209?
HU3MOB»
menuReferrer=catalogue
Bu6nnoreka [JOK
https://m.edso0.ru/863e9214
Ypoxk "['eHeTrka u cemexmus"

32 | Cenekuus Kak HayKa W mpolece 1 (PDLLI)
https://resh.edu.ru/subject/lesson/
3861/start/295751/

33 MeToapl U JOCTHKEHUS CEIIEKIINHA 1 bubmuoreka IIOK

pacTeHUH M JKUBOTHBIX https://m.edso0.ru/863e9214
34 BbuoTexHomorus Kak oTpacis mIpo- 1 Bbubmuorexa [JOK

W3BOJCTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO HACOB I10 34 4

[TPOTPAMME
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https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://uchebnik.mos.ru/material_view/lesson_templates/2223209?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2223209?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2223209?menuReferrer=catalogue
https://m.edsoo.ru/863e9214
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

TEMATHYECKOE INTAHUPOBAHMUE

11 KUIACC
KosinuecTBo yacon 3 OcHoBHBIE BU/IbI 1€SITEJILHOCTH 00yYaIOLIUXCSI
No HaumMmenoBanue Kon- Mpak- (u‘];e;;f:g:::)’ljﬁ_
n/m PasleloB HTeM | Bee- | TpoaB- | THde- pa3oBaTebHbIE
IporpaMmMal ro HBbIE CKHe pecypebl
pa6oTsl | paGoThI
PackpbIBaTh cojiepkaHue TSPMUHOB M TTOHSATHIA: DBOJIFO-
IS, IEPEXO/IHBbIC (POPMBI, PUITOTCHETUUECKUE PSIIIbI, BH-
JIBI-DHIIEMUKH, BUBI-PETUKTHI, 3aKOH 3apO/IBIIIIEBOTO
CXOJICTBa, OMOTEHETUYECKUI 3aKOH, TOMOJIOTMYHBIC U
AHAJIOTHYHBIC OPTaHbl, Py TUMECHTAPHBIC OPTaHbl, aTABU3-
bubnuoreka [IOK | mbl.
https://m.edsoo.ru | TlepeunciisaTe OCHOBHBIC ATalbl PA3BUTHS BOJIIOIIMOHHOMN
[7f41cc74 TEOPHUH.
POHI (10 xmacc) XapakTepu30BaTh CBUICTEILCTBA IBOIOLIMH: TAJIEOHTO-
https://resh.edu.ru | norudeckue, Ouoreorpaduueckue, IMOPUOIOTUIECKHE,
[subject/5/11/ CPaBHUTEIbHO-aHATOMHYECKHE, MOJICKYJISIPHO-
Y BOMIOLHOHHAS MDOII(10 Knagc) OMOXUMHYECKHE.
1 R 9 1 https://uchebnik. | TIpuBoaUTH MPUMeEPBI IEPEXOIHBIX POPM OPraHU3MOB,
mos.ru/catalogue? | guaoreHeTHYECKHUX PSIIOB.
aliases=lesson_te | ITpuBoaANTH (HOPMYIHUPOBKH 3aKOHOB OMOTCHETHYECKOTO H
mplate,video_less | 3apossiieBoro cxoacTBa
on,video&subject | PackpbiBath cojepikaHie TSPMHHOB U MOHSATHI: CHCTEMa-
program_ids=31 | Tuka, €CTECTBCHHBIN U UCKYCCTBCHHBIN 0TOOP. XapakTe-
937278&class_le | pu3oBaTh OCHOBHBIC 3BOJIFOIUOHHBIC UJICH, KOHICTIIUH U
vel ids=10,11 TEOPHH; CPAaBHUBATH B3IJISAAbI HA BHJI U 3BOJIHOLIHIO K.
JIunnes, XK.b. Jlamapka, Y. /lapsuna. OnieHHBaTh BKJIa]
JlvHHes! B pa3BUTHE CUCTEMATHKH U OOBACHSTH PUHIIU-
bl OMHAPHOW HOMEHKJIATYpPBI. XapaKkTepru30BaTh COAep-
’KaHue U 3HaueHue 3BoIroMonHor koHuenmu JK. b. Jla-
Mapka.
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OneHuBaTh €CTECTBEHHO-HAYUHBIE U COLUAIBHO- HKOHO-
MHYECKHE MPEANOCHUIKN BOSHUKHOBEHHS 3BOIIOIIMOHHON
teopuu Y. [apBuna.

PackpeiBath cosiepaanue 3BoI0IMOHHON Teopuun Y. Hap-
BHHA; CPAaBHUBATh HEONPECIEHHYIO U ONPeIeIEHHYIO0
M3MEHYMBOCTh, €CTECTBEHHBIN M NCKYCCTBEHHBIH 0TOOP,
(hopMbI OOpBHOBI 32 CyIIIECTBOBAHHE.

OnucsIBaTh NOJI0KEHHSI CHHTETUUECKOM TEOPUH DBOJIIO-
uun (CTD) u 00BACHATH €€ 3HaUeHHe AJ1si OMOJIOTHN
PackpeiBath conepkaHue TEPMHHOB ¥ ITOHSITHIA: MUKPO-
3BOJIIOLINSA, BUJ, KPUTEPUH BHJIA, apeall, IOMyJIsAIus, re-
HO(OH/I, MyTallM1, KOMOMHAIIUY TeHOB. XapaKTeprU30BaTh
BH/I KAaK OCHOBHYIO CHCTEMATUYECKYIO SIMHHITY H IIe-
JIOCTHYIO OMOJIOTHYECKYIO CHCTeMY. BeIaensaTh Kkpurepun
Bu1a (Mopgonoruueckuii, PU3MOIOTHUECKUH, ONOXUMU-
YECKUH, FTeHETUYCCKHM, IKOJIOTUICCKHIA, Teorpaduue-
CKHI) ¥ IPUMEHATH KPUTEPHH TS OTIMCAHUS KOHKPETHBIX
BUJIOB. XapaKTepH30BaTh MOMYJIALNIO KaK CTPYKTYPHYIO
€JIMHHUILY BHJIAa ¥ SBOJIIOIHH.

OnuceIBaTh MOIMYJISAIUIO IO OCHOBHBIM TIOKA3aTelsiM: CO-
CTaB, CTPYKTypa

PackpeIBaTh cofiep>kaHue TEPMUHOB U TTOHSTHIA: KOMOH-
HaTUBHAs M3MEHYNUBOCTb, MYTaIlUH, MyTallHOHHBIH MPO-
IECC, TOMYJIISAIMOHHBIE BOJHBI, IPEii() TeHOB, N30,
MUTpanyu. XapakTepru3oBaTh dJieMeHTapHbIe (pakTopbl
9BOJIIOIMH: MYTAIIMOHHBIN TPOIIecC, KOMOMHATUBHAS W3-
MEHYHBOCTb, TOMYJISIMOHHBIE BOJIHBI, IpEii( reHOB, U30-
JISIIMSL, MUTpAIs. Y CTaHaBIWBATh MPUYUHHO-
CIIEJICTBEHHBIE CBSI3U MEXKIY MEXaHN3MOM H Pe3yJIbTaTOM
JEeHCTBUS IBMXKYIIUX CHJI (JIEMEHTapHBIX (haKTOPOB)
3BOJIIOLIMU

PackpsIBaTh copepxaHue TEPMUHOB U NOHSTHI: ecTe-
CTBEHHBIN 0TOOD, O0phOa 3a cymecTBoBanue. ONMUCHIBATH
MeXaHU3M JIeHCTBUS €CTECTBEHHOTO 0TOOpa. XapakTepu-
30BaTh (HOPMBI €CTECTBEHHOTO 0TOOpa (ABHXKYIINH, CTa-
OMITM3MPYIONINH, TU3PYNTUBHEIN) U CPABHUBATH MX MEXK-
Jty co0OiA.
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XapakTepu3oBaTh 00pbOY 32 CyILIECTBOBaHHE M CPaBHU-
BaTh €€ BU/IbI (MEXKBHI0BAs, BHYTPHUBHI0BAsA, O0pK0a C
HeOIaronpusATHRIMA (haKTOpaMHu BHEITHEH CPeIIbI)
PackpeiBath cojiepkaHie TEPMUHOB U IOHSTUI: MIPUCIIO-
COOJICHHOCTD, MOKPOBUTEILCTBEHHASI M MIPEIOCTEPETrat0-
iasi OKpacka, MacKMpOBKa, BHI000pa30BaHHeE.
OnuchIBaTh MEXaHU3M BOSHUKHOBEHUS MPUCIIOCOOTICHUIH
y OpTaHU3MOB.

BBISIBIIATE 10 U300payKEHHSAM, HA JKUBBIX U (PUKCHPOBAH-
HBIX MpenapaTax MpUMepbl MPUCIIOCOOICHHOCTH pacTe-
HU U )KUBOTHBIX K YCIIOBHUSIM CPe/bl OOMTAHMUSI, TOKa3bI-
BaTh OTHOCUTEJIBHYIO 11€JIECO00Pa3HOCTh MPUCITOCO0JIe-
1312078

XapakTepru30oBaTh CIIOCOOBI M MEXaHU3MBI BUI000pa30Ba-
HUs; OIMUCHIBATE U CpaBHUBATH OCHOBHBLIC (bOprI 3KO0JIO-
TMYECKOr0 M reorpadgpuyeckoro BUA000pa3oBaHus
PackpbIBaTh cojiepkaHue TSPMUHOB M TTOHSATHIA: MaKpo-
3BOJIIOLIHS, (DUIIOTEeHE3, OMOJIOTUYESCKUI TPOrPecc U pe-
rpecc, apomopdo3, uanoananTaiys, o0IIas JereHepanus,
aJIafITUBHAS PaIAAIHSL.

XapakTepu3oBath (OPMbI IBOJFOIIHH.

BrIsBIISATE apoMOpQO3bI U HIU0AAATITAIIN Y PACTEHUH U
JKUBOTHBIX.

CpaBHUBATh OHOJIOTHYECKHUI TPOrpece U OMOJIOTHUCCKUi
perpecc, apoMoph03, HIN0ATANTAIINIO U OOIIYIO JIeTeHe-
panmio.

BBISIBIIATH B3aMMOCBSI3M MEX/TY MY TSIMH U HATIPABJICHUSI-
MH 3BOJIIOIIMU Y PACTEHUHN U 5 KUBOTHBIX

Bos3HukHoBeHUE
U pa3BUTHE
JKM3HU Ha 3emiie

10

0.5

Bu6nmoreka [JOK
https://m.edsoo.ru
[7f41cc74

POIII (10 ximacc)
https://resh.edu.ru
[subject/5/11/
MOBUI (10 xmacc)
https://uchebnik.
mos.ru/catalogue?

PackpriBath conepskaHue TEPMUHOB U MOHATHIA: Kpeary-
OHM3M, a0MOTeHEe3, BUTAIN3M, TAaHCTIEPMHUS, OHO0ITI033, KO-
arepBaThl, MPOOMOHTHI, CHMOHMOTeHE3. XapaKTepHU30BaTh
METO/]Ibl U3YUEHHS UCTOPUUYECKOTO MPOLUIOTO 3EMIIH.
[lepeuncnaTs OCHOBHBIE 3TAITbl XUMHYECKON U OMOJIOTH-
YECKOW HBOJIIOLIUN.

W3narate copaepkaHue runoTe3 1 TeOpuil BOSHUKHOBEHUS
XKHU3HM Ha 3emJie (KpealoHu3Ma, CaMOIIPON3BOJIBLHOTO
3aposkJeHHs (CIOHTAHHOTO), TAHCTIEPMHUH, THIIOTE3bI
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aliases=lesson_te
mplate,video less
on,video&subject
program_ids=31
937278&class le
vel ids=10,11

PHK-mupa).

OnuceiBaTh 3KcniepumenTs C. Mumniepa u I'. FOpu no
MTOJIy4E€HHUIO OPTAaHNYECKUX BEIIECTB U3 HEOPTaHNIECKUX
yTéM a0MOT€HHOTO CHHTE3a

PackpriBath conepskaHue TEPMUHOB U MIOHATHIA: S0H, 3pa,
nepuos, apoMop}o3bl, HANOAAANITALUN.

3HaTh TOCIIEA0BATEILHOCTh DOHOB: KaTapXeu, apxeu,
IPOTEPO30Hi, (haHepo30ii; 3p: apxenckas, MPOTEPO30ii-
CKas, Najeo30McKasi, Me3030icKas, KaliHO30MCKasl; IEpPU-
OJIOB: KEMOPHUICKUH, OPJIOBUKCKHUH, CHITYpUUCKHH, JIe-
BOHCKMI, KAMEHHOYT OJIbHBIN, IEPMCKUI, TPUACOBBIH,
IOPCKHUIA, MEJIOBOM, MaJIEOr€HOBBIM U HEOT€HOBBIN, aHTPO-
ITOTE€HOBBIN.

XapakTepru3oBaTh OCHOBHBIC COOBITHSI B pa3BUTHU Opra-
HUYECKOT'0 MHUpa IO 3paM U MepHojiaM reoJoruiaeckoi
UCTOPHM; TAIbl Pa3BUTHS PACTUTENIBHOTO U YKMBOTHOT'O
MHpa.

Briienuts rimaBHbIe apoMOp 036l paCTEHUH U JKUBOTHBIX.
CpaBHUBaATh MEKIy COOOU TPEJICTABUTEIICH CUCTEMATH-
YECKUX I'PYNI OPTraHU3MOB, BBIABIISATE YEPTHI YCIOKHEHUS
1 TIPUCTIOCOOJICHHOCTH K YCIIOBHUSIM JKU3HU

PackpsiBarh copepxkaHue TEPMUHOB U NIOHSITHUI: cCUCTEMA-
THKa, NICKYCCTBEHHAs! M €CTECTBEHHAs! KJIaCCU(UKALHS,
OuHapHas HOMEHKJIATypa, IPUHIMII HEPAPXUIHOCTH.
XapakTepru3oBaTh COBPEMEHHYIO CHCTEMY OPTaHUYECKOTO
MHUpa

PackpeiBath conepkaHue TEPMUHOB U ITOHITHIA: aHTPO-
MIOJIOTHSI, aHTPOIIOTeHE3, YesioBeK pasyMHusblid (Homo
sapiens), MPSIMOXOXKJICHUE, BTOpasi CATHAJIbHAS CHCTEMA.
[lepeuncnars 3ajaun aHTPOTIOJIOTUH, 3TAIbl CTAHOBIICHMS
1 Pa3BUTHS MIPEJICTABICHNUN O IPOUCXOKICHUH YEIOBEKA.
W3narate ocHOBHBIE TIOJI05keHUs Teopun Y. JlapBuHa,
KPUTHYECKH OLIEHUBATh HEHAYYHYIO HH(OPMALIUIO O TIPO-
HCXOX/IEHNH YEeJIOBEKa.

3HaTh CHCTEMaTHYeCKOe nooxkeHne Buaa Homo sapiens,
MEPEYHCIISTH €ro MOPQOIOro-aHATOMHYECKHE TIPU3HAKH
pa3HOro ypoBHs (THII, KJIACC, OTPSLI U Ap.).
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YcTaHaBIuBaTh 4€PTHI CXOJICTBA U Pa3IMUUi yeloBeKa U
JKUBOTHBIX.

OOBACHSTh U OLICHUBATh 3HAUECHUE HAYYHbIX 3HAHUH O
MIPOUCXOKICHUH YEJIOBEKA ISl TOHUMAaHMsI MECTa U POJIH
YeJ0BEKa B IIPUPOAE

PackpriBath comeprkaHne TSPMHUHOB U TTOHITHI: (aKTOPHI
aHTPOIIOT€HE3a, TPYNIIOBOE COTPYIHUYECTBO, PEUb, OPY-
JUHAS eI TeIbHOCTD, TOIUMOp(u3M. XapakTepr30BaTh
JBIKYIIUE CUITBI (PaKTOphl) aHTPOTIOTeHe3a: OHOoIoTnye-
CKHE U COLMAJIbHbIC, CPABHUBATH UX MEXKIY COOOM
PackpsIBath copepxaHue TEPMUHOB U IIOHSTHIA: aBCTpa-
JIONIUTEK, YETIOBEK YMEJIbIH, YEJIOBEK NPAMOXOASAIINH,
HeaHJepTallell, KpOMaHbOHELl, HEOJIUTHUECKAsT PEBOJIIO-
1usl, NEpPBOOBITHOE UCKYCCTBO. XapaKTepu30BaTh U CPaB-
HUBATh MEKAY cOOO0H OCHOBHBIC CTA MK IBOJIOLINH YEIO-
BEKa: XpOHOJIOTHYECKUI BO3PACT, apeal pacipocTpaHe-
HUS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH U OPYIHs
TpyAa

PackpsIBath copepxkaHue TEPMUHOB U IIOHSATHUI: pachl,
pacoreHes, coluain-1apBUHU3M, paCU3M, METUCALHs. Xa-
paKkTepHU30BaTh U CPAaBHUBATH IIPEICTABUTEINIEH YeI0BEUe-
CKHX pac, pacKpbIBaTh MPUUNHBI 1 MEXaHU3MBI pacoreHe-
3a, IEPEUUCIISITh U IPUBOAUTE PUMEPHI IPUCIIOCOOIEH-
HOCTH YeJIOBEKA K YCIOBHUSM CPEbl, IPUMEPBI IPUCIIOCO-
OWUTEIILHOTO 3HAUCHHS PACOBBIX MPU3HAKOB.

JoxkaspiBath ennHCTBO Buia Homo sapiens, Hay4Hy0
HECOCTOSITEILHOCTh PACOBBIX TEOPUH, HIEH COLMATIBHOIO
JIAPBUHU3MA U pacu3Ma

Opranusmsl u
OKpy’Karolas
cpena

Bu6nmoreka [JOK
https://m.edsoo.ru
[7f41cc74

POIII (10 ximacc)
https://resh.edu.ru
[subject/5/11/
MDOIII(10 xmacc)
https://uchebnik.
mos.ru/catalogue?

PackpbiBaTh cofep)kaHue TEPMUHOB M IOHSTHIA: DKOJIO-
T'Hsl, TIOJIEBbIC HAOJFOICHHS, SKCIIEPUMEHThI, MOHUTOPUHT
OKpYIKaroleH cpesibl, MOJICIIMPOBaHHE, SKOJIOTHIECKOE
MHPOBO33PEHHE.

ITepeunciiare 3a1aun 3KOJIOTHH, €€ PA3AEIIbl U CBSI3U C
JIPYTUMH HAyKaMU.

XapakTepru3oBaTh METOJIbI IKOJIOTHYECKUX UCCIIETOBAaHNI
PackpbIBaTh cofep)kaHue TEPMUHOB M TIOHSTHIA: cpeaa
00UTaHUsl, IKOJIOTHYECKHE (PaKTOPbI, OMOJIOTHUESCKHIA OT1-
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TUMYM, OTPAHUYUBAIOIINN (JIUMUTHPYIOIINN)

(hakrop.

XapakTepru30BaTh YCIOBHUS Cpel OONTaHUS OPTaHU3MOB;
KJIAaCCU(UITIPOBATH U XapaKTePHU30BaTh SKOIOTHUECKHE
(akTopbl: a0MOTHYECKHE, OMOTHYECKUE U aHTPOIIOTeH-
HBIE.

OnurcheIBaTh ACHCTBUE SKOJOTHUECKHUX (haKTOPOB HA Opra-
HU3MBI.

XapakTepru3oBaTh OCOOCHHOCTH CTPOCHHUS M KHU3HEEsI-
TETHHOCTH PACTEHUH ¥ KUBOTHBIX Pa3HBIX CpeJl OOMTaHUS
PackpbIBath cofiepskaHie TEPMUHOB M OHSITHIA: a0UOTH-
yeckue GakTopbl, POTONMEPHOAN3M, OHOJIOTHICSCKUES PUT-
MBI.

AHanu3upoBaTh ACHCTBUE CBETA, TEMIIEPATYPhI, BIAXKHO-
CTH Ha OPTaHU3MBbI ¥ IPUBOJIUTH IIPUMEPHI TPUCTIOCO0-
JIEHHOCTH OpPraHU3MOB.

[IpoBoauTh OHONTOTMYECKHE HAOIOIEHUS B OPOPMIIATH
Pe3yJIbTaThI TPOBEACHHBIX HAOIOACHUN

PackpsiBath cosiepykaHUEe TEPMHUHOB U ITOHSITHIA: OMOTH-
yeckue (PaKTophl, XUIITHIYECTBO, TAPA3UTH3M, KOHKYPEH-
U, MyTyaJu3M, CHMOH03, KOMMEHCAITU3M, HaXJIeOHUYe-
CTBO, KBAPTHUPAHCTBO, aMEHCAIN3M, HEHTPAITHU3M.
XapakTepru3oBaTh OnoTHYECKHE (PAKTOPHI U BHJIBI B3aH-
MOOTHOLIEHUH MEXy OpraHU3MaMu; IPUBOIUTH [IPUMeE-
PBI B3aUMHO# ITPUCIIOCOOJIEHHOCTH OpraHu3MoB. CpaBHH-
BaTh MEX/Y COOOM BU/IbI OMOTHUECKUX B3aUMOICHCTBUN
OpraHU3MOB

PackpsIBath copepxaHue TEPMUHOB U IIOHSITHU: MOITYJIs-
1M1, YUCIIEHHOCTD, INIOTHOCTb, POXK/IaEMOCTb, CMEPT-
HOCTb, IPUPOCT, MUIPALlUsl, TUHAMHUKA YUCIEHHOCTH TO-
MYJISIUH.

XapakTepru30BaTh OCHOBHBIE [TOKA3aTENN U SKOJIOTHYe-
CKYIO CTPYKTYpY HOITYJISILIUHU; ONUCBIBATE MEXAHU3MBI
PEryJsSIIMK YMCIEHHOCTH MOIYJISIIAN

Coo01ecTBa 1
JIKOJIOTUYECKHUE
CUCTECMBI

10

Bu6nmoreka [JOK
https://m.edsoo.ru
[7f41cc74

PaCKpLIBaTL COACPIKAHNEC TCPMHUHOB U IIOHSTHH: 6I/IOI_[6—
HO3, 5KOCHUCTEMA, 6I/IOFCO]_[6H03, BUAbI-JOMWHAHTBI, KO-
JJOTUYCCKasA HUIIA.
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

POIII (10 xmace)
https://resh.edu.ru
[subject/5/11/
MOBII(10 xmacc)
https://uchebnik.
mos.ru/catalogue?
aliases=lesson_te
mplate,video less
on,video&subject
program_ids=31
937278&class le
vel ids=10,11

XapakTepru3oBaTh OMOLIEHO3 (COOOIECTBO), €r0 BUAOBYIO,
MIPOCTPAHCTBEHHYIO U TPOpUIeCcKyto cTpyKTYpbl. O0bsicC-
HATH POJIb KOMIIOHEHTOB OMOILIEHO3a B NOJIEPKAHUHU €TI0
CTPYKTYPBI U CYLLIECTBOBAHUS HA ONPEAeNEHHOMN Teppu-
TOPHH.

OOBACHATH OMOIIOTUYECKUIH CMBICT SIPYCHOCTH U JINCTO-
BOM MO3aHKH.

CpaBHUBATh KOMIIOHEHTHI OMOIIEHO30B, UX BHOBYIO,
MIPOCTPAHCTBEHHYIO U TPOYUUECKYIO CTPYKTYPBI, CBSI3U
MEXy OpraHu3MaMu

PackpsIBath copepxaHue TEPMUHOB U IIOHITUI: 3KOCH-
cTeMa, OMOreoIeHO3, IPOAYIICHThI, KOHCYMEHTBI, PEIIy-
LEHTHI, TpoHuUecKre YpOBHH, HIIEBAs LIETb U CETh,
9KOJIOTHYECKHE MUpaMHIbl, OnoMacca, IpoayKIus, CyK-
L[ECCHS.

XapakTepru3oBaTh CBOHCTBA IKOCUCTEMBI (€€ crmocob-
HOCTb K JUIUTEIIEHOMY CaMOMOIEPKAHUIO, OTHOCUTEIIEHO
3aMKHYTBIH KPYTOBOPOT BELIECTB, HEOOXOAUMOCTH MTOTO-
Ka SHEPIHH).

CpaBHUBATH ACTOUILHBIE U AETPUTHBIE MUILEBHIC LICTIH,
TpodHUECKHE YPOBHU 3KOCUCTEMBI.

Paznuuate nupamuasl DpOAYKUUH, MUPAMUAJbI YUCIEHHO-
CTH Y IUPaMUIbl OOMACCHI.

CocTaBiATh LIEMU U CETH ITUTaHMUS.

IIepeunciars cBOWCTBA SKOCUCTEM: YCTOMYUBOCTD, CAMO-
peryJsnus, pa3BuTue (CyKIeccus).

OnuceIBaTh MEXaHNU3M HOAACPKAHUS PABHOBECHS B KO-
CUCTEMax.

XapakTepru3oBaTh CYKIECCUH, BBISIBIISTH MPUIHHBI U 00-
1IMe 3aKOHOMEPHOCTH CMEHBI SKOCUCTEM

PackpeIiBath copepikaHie TEPMUHOB U IOHSTHIA: BOJHbIE
3KOCHCTEMbI, OMOTr€0IIeHO3bI, PUTOTIAHKTOH, 300ILITaHK-
TOH, OEHTOC, TYMYC.

[IpuBOANTH IPUMEPHI TPUPOAHBIX IKOCHCTEM CBOEH
MECTHOCTH.

CpaBHI/IBaTL HAa3€MHBIC U BOJHBIC DKOCUCTEMBI, OPraHn3-
MBI, 00pa3ymouie pa3Hble Tpopuieckue ypoBHH
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https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11

PackpeiBath copepikaHie TEpPMHUHOB M IOHSTHIA: aHTPOIO-
TeHHAas 9KOCHCTEMa, arpOIKOCHCTEMA, YPOOIKOCHUCTEMA,
OomopaszHoobpasmue.

XapakTepru3oBaTh arpo3KOCUCTEMBbI M YPOOIKOCUCTEMBI,
0CcOOEHHOCTH MX CYIIECTBOBAHMSI.

IIpuBoAUTH IPUMEPHI AHTPOIIOT'€HHBIX SKOCUCTEM CBOECH
MECTHOCTH, OTIMUCBHIBATh UX BUIOBOH COCTAaB U CTPYKTYPY.
CpaBHUBATH COCTaB U CTPYKTYPY NPUPOIHBIX SKOCUCTEM
U arpodKoCHCTEM, arpPOIKOCUCTEM B YPOOIKOCUCTEM
PackpwiBath conmepkaHue TEPMUHOB U MOHATHIA: OHoche-
pa, KHBOE BELIECTBO, TMHAMU4YecKoe paBHOBecue. Ore-
HuBaTh Bkiaja B. M. BepHaickoro B co3gaHue y4eHus o
ouocdepe.

XapakTepru3oBaTh cocTaB OHochepsl, PYHKIIUN )KHBOTO
BellecTBa Orocdepsl 1 onpeessATh (Ha KapTe) 00aacTu
€ro HauOOJIBILIEro PacpOCTPaHEHHUS.

[IpuBonuTH MpUMEPHI MPOsIBICHUS (YYHKIMN )KUBOTO BE-
1ecTBa Ouocgepbl, OMOreOXMMHUYCCKON ACSITEILHOCTH
YeoBeKa.

[lepeuncnare ocobeHHOCTH OUOChEPHI Kak rI00aIsHON
9KOCHUCTEMBI 3eMJIH

PackpsIBaTh copepxaHue TEPMUHOB U IIOHSTHI: 11EJIOCT-
HOCTB Onoc(epsl, KpyroBOPOT BELIECTB, OMOr€OXUMHIE-
CKHUE LIUKJIBI 3JIEMEHTOB, 30HAJILHOCTH OMochepbl, GMOMBI.
OnuceIBaTh KPYrOBOPOT BELIECTB, OMOr€OXMMHUYECKUE
IIUKJIBI @30Ta U yriiepoza B ouocdepe.

OOBsCHATH IPUUMHY 30HANBHOCTH OHocdepsl. [lepeunc-
JSITh ¥ XapaKTepU30BaTh OCHOBHBIE OMOMBI CYIIN 3eMIIU
PackpsIBaTh copepxaHue TEPMUHOB U IIOHITHI: aHTPOINO-
TeHHBbIE U3MEHEHHSI, YKOJIOTHUECKUH KPU3HUC, TTI00aTbHbIe
MpoOIEMBI.

XapakTepru30oBaTh OHOCHEPHYIO POJIb UETOBEKA.
[IpuBOANTH IPUMEPHI AHTPOIIOTEHHBIX U3MEHEHNUH B OHO-
cepe.

Or1ieHUBaTh MOCIECTBUS 3aTrPs3HEHNS BO3TyITHOM, BO/I-
HOW CpeJibl, U3BMEHEHUS KIIMMAaTa, COKpaIleHusi 0Hopa3Ho-
oOpa3susi.
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dopMyITUpoBaTh COOCTBEHHYIO MO3UIUIO TI0 OTHOIICHUIO
K MI00aJTbHBIM U PErHOHAIBHBIM SKOJIOTUYECKUM TIPO-
OileMam, apryMEHTHPOBATh CBOIO TOUKY 3peHus. Hazbi-
BaTh IPUYNHBI TIOSBICHISI TPUPOIOOXPAHHON ITHKH, Pac-
KpBIBAaTh 3HAUEHUE IIporpecca sl MPEoI0JICHUST SKOJIO0-
THYECKOTO KpHU3Huca

PackpbiBath cosiepkaHrve TEPMUHOB U MIOHSITHH: panyo-
HaJIbHOE MPUPOJIONOIB30BaHUE, YCTOMINBOE Pa3BUTHE,
KO3BOJIOLHUA. XapaKTepU30BaTh PAlIMOHATBHOE UCIIOJNb-
30BaHNE MPUPOIHBIX PECYPCOB; OCHOBHBIE TTOJIOKCHHS
KOHIIENIUHA YCTOMYMBOIO Pa3BUTHUSA

OBIIEE KOJIMYE-
CTBO HYACOB I1O
[NPOT'PAMME

34

2.5
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IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

KoauuecTBO yacoB

Ne Kon- Tipas- DJ1IeKTpOHHbIE HU(POBbIE
n/m Tema ypoxa Bee | Tpoan- | THYe- Hara o0pa3oBaTeJibHbIE PECYPChI
ro HbIe CKHe H3y4YCHUsA
pa6oTsl | paGoThI
bubmuorexa LIOK
https://m.edso0.ru/863ea20e
1 OBOJIONHS U METOBI € 1 Ypoxk "JlokazaTenscTBa 3BO-
U3y4YEHUs morun" (POL)
https://resh.edu.ru/subject/less
on/5391/start/301036/
bubnunoreka IJOK
https://m.eds00.ru/863e9570
VicTopHs pasBuTHS Ipe/i- Ypok "Bo3HUKHOBEHHE U
2 CTABJEHHI 06 SBONIOLHH 1 Ppa3BHUTHE 3BOIIOIMOHHBIX
uneit" (POL)
https://resh.edu.ru/subject/less
on/5393/start/131997/
bubmuorexa LIOK
3 MukposBooHA ! https://m.eds00.ru/863e9cle
TTomynsimst Kak dIeMeHTap- bub6nmoreka IJOK
Has eQUHHULA BUA U DBOJIIO- https://m.edso0.ru/863e99¢c6
4 1un. JlaboparopHas padoTa 1 05 Ypok "Bua. Kpurepuu Buna.
Ne 1 «CpaBHeHue BHIIOB 110 ' Homymstmust" (POL)
MOP(OIOTUIECKOMY KpUTE- https://resh.edu.ru/subject/less
puo» 0n/4949/start/119943/
butmoreka [IOK
https://m.edso0.ru/863e9da4
) JBIKyIIIe LI (71EMEH- 1 Ypok "MexaHU3MBI IBOJTIO-

TapHbIE (PAKTOPBHI) IBONIOIHAN

nuonHoro nporecca” (POLI)
https://resh.edu.ru/subject/less
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https://m.edsoo.ru/863ea20e
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://m.edsoo.ru/863e9570
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://m.edsoo.ru/863e9da4
https://resh.edu.ru/subject/lesson/5388/start/17609/

on/5388/start/17609/

EctectBeHHbIi 0TOOp U €ro

bub6nmoreka IJOK
https://m.eds00.ru/863e9ed0
VYpox "®opMbl €CTECTBEHHOTO

6 (hopMBI otbopa B momymsiun” (POLI)
https://resh.edu.ru/subject/less
on/5389/start/107051/

PesynbTathl sBOMIONIAN: TIPU- bubamorera LIOK
) https://m.edso00.ru/863e9fde
CIOCOOJICHHOCTh OpTraHu3- "
Ypok "lIpucnocobaeHHOCTD -
MOB M BUJI000pa30oBaHUE. N
7 | JJaboparopnas pa6ota Ne 2 0.5 Pe3YJILTaT ACHCTBHS (aKTo-
«Onucanue npUCIocobIeH- POB SBOJIOILIH. Bunoobpaso-
HOCTH OPTaHM3Ma U €€ OTHO- sarme” (POLL) -
CHTEITHHOTO XapaKTepay https://resh.edu.ru/subject/less
on/5390/start/295809/
bubmuorexa LIOK
https://m.edsoo.ru/863e9cle
Ypok "OcHOBHBIE HaNpaBIe-
HarmpaBienus u myTu Makpo-

8 BOJTIOLIHH HUS 3BOJIOIMOHHOTO MPOIIEC-
ca (PDILI)
https://resh.edu.ru/subject/less
on/4950/start/295838/

VYpox "Obu1re 3akOHOMEPHO-
CTH (TpaBmJia) BOJIOIHH.
Yactp 1" (MDIII)

9 HeobpaTtumocTs 3BOMOIIAN https://uchebnik.mos.ru/mater
ial_view/atomic_objects/1088
4897?menuReferrer=catalogu
€
Ypoxk "Pa3Butue mpeacrasie-

VicTopHs H3Hu Ha 3emsie 1 HUS O BOBHUKHOBCHHH KH3-

10 METOJIbI €€ M3yUYCHHS " (POLLD)
https://resh.edu.ru/subject/less
on/3874/start/301094/

11 I'umore3sl MPOUCXOKICHUS bubmmoteka [JOK

JKA3HU Ha 3eMiie

https://m.edso0.ru/863ea5a6
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https://resh.edu.ru/subject/lesson/5388/start/17609/
https://m.edsoo.ru/863e9ed0
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://m.edsoo.ru/863e9fde
https://resh.edu.ru/subject/lesson/5390/start/295809/
https://resh.edu.ru/subject/lesson/5390/start/295809/
https://m.edsoo.ru/863e9c1e
https://resh.edu.ru/subject/lesson/4950/start/295838/
https://resh.edu.ru/subject/lesson/4950/start/295838/
https://uchebnik.mos.ru/material_view/atomic_objects/10884897?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10884897?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10884897?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10884897?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3874/start/301094/
https://m.edsoo.ru/863ea5a6

12

Passutne xu3Hu Ha 3emiie
110 3paM U IepuoIam

buomuoreka LIOK
https://m.edsoo.ru/863ea6be
Ypok "DTansl pa3BUTHS KN3-
au Ha 3emure” (POLI)
https://resh.edu.ru/subject/less

13

on/3885/start/270127/
OCHOBHBIE 3Tarbl HBOJIOLHIN
PACTHTEIBHOTO ¥ )KUBOTHOTO
mupa. [lpakTryaeckas pabora bubmmorexa [IOK

Ne 1 «M3yuenue nckomnae-
MBIX OCTaTKOB PaCTCHUU U
JKUBOTHBIX B KOJUICKIIMSIX)

05

https://m.edsoo.ru/863ea8bc

14

CoBpeMeHHas cucTteMa opra-
HUYECKOT0 MHUpa

bubnunoreka IJOK
https://m.edsoo.ru/863ea48e
Ypok "MHoroo0pasue opra-
HHUYeCcKoro Mupa. IIpuHnumet
cucremaruku" (POILI)
https://resh.edu.ru/subject/less

on/5395/start/107347/
15 DBOJTIOHS YeIOBeKa (aH- Bubnunoreka [IOK
TPOIIOTeHE3) https://m.edso0.ru/863eac2c
bubmuorexa LIOK

16

JBmxymiue cuibl ((hakTophl)
aHTPOIIOreHe3a

https://m.edsoo.ru/863ead44
Ypoxk "llosBnenue yenoBeka
pasymMHOr0o. @aKkTOphI 3BOJIIO-
uun yenoseka" (POLL)
https://resh.edu.ru/subject/less
on/3906/start/283994/

17

OcHOBHbBIE CcTaauu 5BOJIIO-
O 4CJIOBCKA

Ypok "bmmxkaiimme "pon-
CTBEHHUKH" YeIIOBEKA CPEIH
JKHBOTHBIX. DTarbl BOJIIOIUN
npumatoB" (POLL)
https://resh.edu.ru/subject/less
on/4951/start/290181/

18

YenoBeueckue pachl U MpuU-
pOAHBIC aJaNTAlMK YEIOBEKa

bubnmoreka IJOK
https://m.edsoo0.ru/863eaea?
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https://m.edsoo.ru/863ea6be
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://resh.edu.ru/subject/lesson/5395/start/107347/
https://resh.edu.ru/subject/lesson/5395/start/107347/
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://resh.edu.ru/subject/lesson/3906/start/283994/
https://resh.edu.ru/subject/lesson/3906/start/283994/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://m.edsoo.ru/863eaea2

O06061enne o teme «Bo3z-

VYpok "I'unoressl 1 TeoOpun
BO3HUKHOBEHUS KU3HU Ha
3emie. Yacts 1" (MOIII)

19 | HUKHOBEHHE U PAa3BUTHE https://uchebnik.mos.ru/mater
JKU3HM Ha 3eMJiey» ial_view/atomic_objects/1090

5139?menuReferrer=catalogu
e
Ypok "Opraausm u okpyxa-
OILAst cpeaa. DKOJIOTHYECKHE

20 | Dkomorust Kak HayKa ¢axropsr" (POIL)
https://resh.edu.ru/subject/less
on/5392/start/8378/

21 Cpenpl 00UTaHUS U IKOJIOTH- bubmoteka [IOK
yecKHe (haKTOPEI https://m.edsoo.ru/863eafec
Abuotndeckue (HaKkTopbl.

Jlaboparophas padora Ne 3.
«Mopdosoruueckue oco-
OCHHOCTH pacTeHUH U3 paz-
22 | HBIX MecT oOuTanusy. Jlado- 0.5 BH6H,HOTeKa HOK
https://m.edsoo.ru/863eb10e
paropnast pabota Ne 4,
«BnusHME cBETa HA pOCT U
pa3BUTHE YEPEHKOB KOJIE-
yca»
bubmuorexa LIOK
23 | buormucciue daxTope: https://m.edso00.ru/863eb348
Ypok "DKoNorHIecKue xa-
DKOJIOTHYECKHE XapaKTepu- PaKTEPHUCTUKN TOMYJIANN"
cTUKH nomysanuu. [IpakTu- (MDII)

24 | geckas pabora Ne 2 «Ilox- 0.5 https://uchebnik.mos.ru/mater
CU€T TUIOTHOCTH TIOTYJISIINAI ial_view/atomic_objects/1119
Pa3HBIX BUIOB PacTEHUID 3816?menuReferrer=catalogu

e

o5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [IOK
OuoIIeHO3 https://m.edso00.ru/863eb46a

26 | DKOJIOTHYECKHUE CUCTEMBI bubmmoreka [JOK
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https://uchebnik.mos.ru/material_view/atomic_objects/10905139?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10905139?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10905139?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10905139?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://uchebnik.mos.ru/material_view/atomic_objects/11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11193816?menuReferrer=catalogue
https://m.edsoo.ru/863eb46a

(aKOCHCTEMBI)

https://m.edsoo.ru/863eb46a
Ypok "Coo0l1mecTBa 1 5KOCH-
crembl" (POIII)
https://resh.edu.ru/subject/less
on/5501/start/119075/

27

OCHOBHBIC ITOKA3aTEIU KO-
CHCTEMBI. DKOJIOTHYECKHE
nupamuasl. CBOKCTBA HKOCH-
creM. Cykieccust

buomuoreka LIOK
https://m.edsoo.ru/863eb5fa
Ypok "CBoiicTBa U pa3BUTHE
skocucteMbl" (POIII)
https://resh.edu.ru/subject/less
on/4953/start/105422/

28

IIpupoaHbie 3KOCUCTEMBI

Ypok "Dxocuctema. Yactp 1"
(MDILLI)
https://uchebnik.mos.ru/mater
ial_view/atomic_objects/1131
3755?menuReferrer=catalogu
e

29

AHTpPONIOTEHHBIE 3KOCUCTE-
MBI

Ypok "AHTpOIIOreHHbIE KO-
cuctemsr" (MOIL)
https://uchebnik.mos.ru/mater
ial_view/atomic_objects/1136
5364?menuReferrer=catalogu
e

30

Buocdepa — rinobanbHas
3KOCHCTEMa 3eMITU

bubmuorexa LIOK
https://m.edso0.ru/863ebb5e
VYpox "CocrtaB 1 HyHKIMN
Buocdepsr" (POILL)
https://resh.edu.ru/subject/less
on/5394/start/119104/

31

3aKOHOMEPHOCTH CYIIECTBO-
BaHMsI OMocdepsl

bub6nmoreka IJOK
https://m.edso0.ru/863ebd16

32

YenoseuecTBO B Onochepe
3emm

Ypok "Uenosek u buochepa"
(PDIII)
https://resh.edu.ru/subject/less
on/5499/start/295898/
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https://m.edsoo.ru/863eb46a
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://m.edsoo.ru/863eb5fa
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://uchebnik.mos.ru/material_view/atomic_objects/11313755?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11313755?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11313755?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11313755?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11365364?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11365364?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11365364?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11365364?menuReferrer=catalogue
https://m.edsoo.ru/863ebb5e
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://m.edsoo.ru/863ebd16
https://resh.edu.ru/subject/lesson/5499/start/295898/
https://resh.edu.ru/subject/lesson/5499/start/295898/

33 Cocy1iecTBOBaHHE MPUPOIBI 1 bubnmnoreka [JOK
U 4eJIOBEYeCcTBa https://m.edsoo.ru/863ebale
O606mieHne TeMbl «C000- YPpoK rﬂo{;aﬂLHH,,e KOJIOTH-
34 €CTBa U DKOJOIMUYECKHUE 1 ueckue npobnemsr” (PILI)
11114 TeMLD https://resh.edu.ru/subject/less
cnctre 0n/3896/start/17493/
OBIIEE KOJIMYECTBO YACOB 34 25

1O ITPOI'PAMME
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https://m.edsoo.ru/863eba1e
https://resh.edu.ru/subject/lesson/3896/start/17493/
https://resh.edu.ru/subject/lesson/3896/start/17493/

YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30BATEJIBHO-
'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorus, 10 knacc/ benses JI.K., vt .M., Ky3uenora JI.H. u npyrue;
nox penakiuei bensesa J[.K., JApimmuna .M., Axuroneproe o61mectBo «M3mna-
TenbcTBO «IIpocBeiienue

* buosnorwus, 11 xknace/ benses [1.K., bopoaun I1.M., {emmmmn .M. u npyrue;
nox peaaknuet bensesa JI.K., Ipmvmmia .M., Aknroneproe o6mmectBo «M3ma-
TesbcTBO «lIpocBenieHne»

METOJUYECKHUE MATEPUAJIBI JIJIS1 YYUTEJIA
MeTtoanueckoe mocoone

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHBI CETH
HUHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru
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