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C yuetom YMK B.K. lllymnoro, I'. M. Ipmminna Mocksa «IIpocsemenue» 2019



Paboyaa nporpamma paspabotaHa Ha OCHOBaHWW NPUMEPHOM Mporpammbl cpeagHero (NosHoro) obuiero obpasoBaHus no Guonormm (npo-
dUNbHBIN YPOBEHb) U aBTOPCKOW Nporpammbl cpeaHero (nonHoro) obuiero obpasosaHua no 6uonorum 10-11 knaccbl (NpodunbHbLIN YPOBEHDL), aBTO-
pol: .M. Obimwnu, O.B. CabnunHa. M.: NpocseleHmne, 2018. — 60 c. Mporpamma pekomeHgoBaHa MUHUCTEPCTBOM 06pa3oBaHUA U Haykn PP, paspa-
6oTaHa B COOTBETCTBUM C PpeaepasibHbIM KOMNOHEHTOM roCyAapCTBEHHbIX 06Le0bpa3oBaTebHbIX CTaHAAPTOB cpeaHero (nonHoro) obuiero obpaso-
BaHWA NO 6Monormm Ha NPoGUNbHOM YPOBHE, NONHOCTLIO OTPAXKAIOLLAA COAEPKAHNE MPUMEPHON NPOrPaMMbl.

Pabouas nporpamma coctaB/iieHa Ha OCHOBE HOPMATMBHO-NPABOBbIX LOKYMEHTOB

® 3aKkoHa PP «0O6 obpaszoBaHum» Ne 273 o1 29.12.2013 r.

e denepanbHOro rocyaapcTBEHHOro 0bpasoBaTe/IbHOrO cTaHAapTa obuiero obpasoBaHua U Haykn Poccuiickoit Pegepaunn ot 17 aekabpa 2010 Neo

1897

® dyHaameHTanbHOTO AApa cogepaHma obuiero obpasoBaHus;

e denepancHbll NnepeyveHb y4ebHMKOB, peKoMeHA0BaHHbIX MuHUCTepPCTBOM 06pa3oBaHMA U HayKkK Poccuiickon ®egepaumm K MCNONb30BAHUIO B 06-
pa3oBaTe/ibHOM npouecce B 06Lweobpa3oBaTeibHbIX YYPEKAEHUAX

e ABTOPCKOM nporpammbl no 6uonorumn ana 10-11 knaccos OY. MpodunbHbil ypoBeHb. AsTopbl: .M. Obimwuy, , O.B. CabnuHa (Mporpammsl obue-
obpasoBaTesnbHbIX yuperaeHuin. buonorus 10-11 knaccbl. - M.: MpoceelweHmne, 2018. — 60 c), NONHOCTbIO OTpaxKatolasa cogepkaHue MNprumepHon
nporpammebl.

e KoHuenuus npodunabHoro obydyeHua Ha cTapluei ctyneHun obuiero obpasoBaHus, yTBeprKAeHHaA npmMkaszom MuHuctepctsa obpasoBaHua PP ot 18
nona 2002 rona Ne2783.

e CaHMTapHO-3NMaemmosiormyeckme npasmna u Hopmatuebl CaHlnH 2.4.2.2821-10 «CaHUTapHO-3NMAEMUNO/IOTUYECKME TPEOOBaHMA K YCAOBUAM U
opraHusauum obyyeHma B obLeobpa3oBaTe/ibHbIX yUpPEKAEHUAX», 3aperncTtpnupoBaHHblie B MuHtocte Poccnn 03 mapTta 2011 roga, permcrpaumoH-
HbI Homep 19993

e depepanbHbl NepeyeHb y4ebHNKOB, PpeKOMEHAO0BAHHbIX MUHMUCTEPCTBOM 06pa30BaHUA U HayKn PP K ncnonb3oBaHWio B 0bpa3oBaTesibHOM Mpo-
Lecce B obweobpasoBaTenbHbIX yuperkaeHuax, Ha 2020-2021 rr., np. MuHucTepcTBa obpa3oBaHuAa u Haykn PO Ne 345 ot 28.12.2020

e OCHOBHOW 06pa3oBaTe/IbHOM NPOrpammbl OCHOBHOFO (cpeaHero) obuiero obpasosaHua MBOY COLL Ne16

® YyebHoro nnaHa MBOY COLL Nel6

MN3yyeHne Kypca «brnonorma» B cTaplien WKoAe HanpaBAeHO Ha pelleHne cneayowmx 3apad:
1) bopmupoBaHue cucTembl BUONOrMYECKMX 3HAHUI KaK KOMMOHEHTA eCTeCTBEHHO-HAY4YHOW KapTUHbI MUPa;
2) pa3BUTUE IMYHOCTU OOYYAIOLLMXCA, UX UHTENNEKTYA/IbHOE M HPABCTBEHHOE COBEPLUEHCTBOBAHWE, GOPMMUPOBAHUNE Y HUX T'YMAHUCTUYECKUX

OTHOLLEHMM M IKOIOTUYECKM LenecoobpasHoro noseaeHus B bbiTy 1 TpyA0BOM AeATENbHOCTY;

3) BbIpaboTKY NOHMMaHUA 0bLECTBEHHON NOTPEOHOCTN B pa3BUTUM BMONOTUM, A TaKKe GOPMUPOBAHNE OTHOLLUEHUA K BMONOTMM KaK BO3MO XK-

Hol obnacTu byayulel NpakTMYeCcKon AeaTe/IbHOCTMU.

Lenn 6uonormyeckoro obpasoBaHunsa B cTapllen WKone GopMyanpyroTca Ha HECKONIbKUX YPOBHSX: 106asibHOM, MeTanpeaMeTHOM, JIMYHOCT-

HOM M NPeAMETHOM, Ha YPOBHE TpebOoBaHMI K pe3ynbTaTamM OCBOEHMA COAEPKAHMA NPEeAMETHbIX NPOrpamm.



FnobanbHble Lenn bruonormyeckoro obpasoBaHmAa ABNAIOTCA 0OWMMKN ANA OCHOBHOWM W CTapLUel LWKOAbl M ONpPeaenatoTca coumanbHbiMm Tpebo-
BAaHUAMMW, B TOM YNCNE U3MEHEHMEM COLMANBHOM CUTyaL MM Pa3BUTUA — POCTOM MHPOPMALMOHHDLIX NEPErpy30K, UISMEHEHMEM XapaKTepa U Cnoco-
608 06LWEHNA U COLMANbHbIX B3aUMOLENCTBUIN (06BEMBI M cnocobbl NonyvyeHUa MHPOPMaLMM NOPOXKAAIOT pAS 0cCOBeHHOCTEN Pa3BUTUA COBPEMEH-
HbIX NOAPOCTKOB). Hanbonee NpoayKTUBHbIMU A5 PELUEeHUA 33434 Pa3BUTUA NOAPOCTKA ABAAKOTCA COLMOMOPANbHAA U MHTENNEeKTyaibHaA B3pOC-
NOCTb.

Mommmo atoro, rnobanbHble Lenn GopMyanNpyoTCa C YY4ETOM PacCMOTPeHUA B1Uoornyeckoro o6pasoBaHMA Kak KOMMNOHEHTa cucTembl 06paso-
BAaHMA B LLEIOM, NO3TOMY OHM ABAAIOTCA Hanbonee 06LWMMMN N COLMANTBHO 3HAYUMbBIMM.

C y4éTOoM BblLLIEHA3BaHHbIX NOAX0A0B N06aNbHbIMU Lenamm Buonornyeckoro o6pas3oBaHmA ABAAIOTCA:

e coumanusaumna obyyaloLmNXCA KaK BXOXKAEHME B MUP Ky/JbTypbl N COLMANBHbBIX OTHOLWEHMI, obecneynsatoLLee BKAKOYEHNE YYALLUXCA B Ty
AN NHYIO Tpynny AMbo 0bwHOCTb — HOCUTENA eé HOPM, LLeHHOCTEN, OpMEHTaLLMN, OCBaMBAEMbIX B MPOLECCEe 3HAKOMCTBA C MMPOM }KMBOM NPUPOAbI;

* npuobLeHne K No3HaBaTe/IbHOM Ky/bType Kak CUCTEME MO3HABaTeNbHbIX (Hay4HbIX) LEHHOCTEN, HAKOMNNEHHbIX 0bllecTBOM B chepe buono-
rMYeckom Hayku. Mommmo 3toro, buonormyeckoe obpaszoBaHMe Ha CTapLUen CTYNeHM NPU3BaHO obecneymnTb:

® OPUEHTALUIO B CUCTEME ITUYECKMX HOPM U LLEHHOCTE OTHOCUTENIbHO METOA0B, Pe3y/1bTaTOB U AOCTUKEHWUI COBPEMEHHOW BUONAOIrNYECKON
HayKu;

® pa3BUTHE NO3HaBaTe/IbHbIX KAYeCTB JIMYHOCTU, B TOM YMCAE  MNO3HABATE/IbHbIX MHTEPECOB K U3yYeHUIo 0bLwmx BMONornyeckmx 3aKkoHoOMe p-
HOCTEM M CaMOMYy NPOLECCY HAYYHOTO NO3HAHUA;

* oBnapeHue y4yebHO-No3HaBaTeIbHbIMU U LLEHHOCTHO-CMbIC/IOBbIMMU KOMMETEHTHOCTAMM AN GOPMUPOBAHMA NO3HABATE/IbHOM U HPABCTBEH-
HOWM Ky/NbTypbl, HAYYHOTO MMPOBO33PEHUA, a TaKKEe METOA0N0rMei BUONOTMYECKOTO IKCMEPUMEHTA U SNEMEHTAPHBIMU MEeToAaMN BUONOrMYECKUX
nccnenoBaHui;

e GopmumpoBaHUE 3KONOTMYECKOrO CO3HAHMA, LLEHHOCTHOTO OTHOLLEHMUA K WUBOW NPUPOLE U YENOBEKY.

3pPEHUA OKPYKAOLLUX

NNAHUPYEMBDIE PE3Y/IbTATbI U3YYEHUA KYPCA BUOJ1IOTUN
[eatenbHOCTb 06pa3oBaTeNbHOrO yupexxaeHua obuiero obpasoBaHuns B 0bydeHnn 6uonormm B cpegHen (NoNHOM) WKoae AoMKHa ObiTb HanpaBaeHa
Ha JOCTUXeHWe 0byyaloWwmmMnca cneayowmx AUYHOCTHBIX pe3y/ibTaToBs:

JIMYHOCTHbIE PE3Y/IbTATDI
1.MaTpmnoTmyeckoe BocnNuTaHme

® MOHMMAHWE LLEHHOCTM BUONOrMYECcKO HayKun, e€ poan B pPa3BUTMM YenoBeYecKoro obuLecTsa, OTHOWEHNE K BMONOrMKN KaK BaXKHOM COCTaB-
NAOLWEN KyaAbTypbl, FOPAOCTb 32 BKNAAL POCCUNCKUX U COBETCKMX YHEHDBIX B Pa3BUTUE MUPOBOM BMONOTMYECKON HaYKMU.
2.lpaxaaHCKoe BOCNUTaHue:

® rOTOBHOCTb K Pa3HOO6PA3HOM COBMECTHOMN AeATENbHOCTU NPU BbINOJAHEHUN BUONOTMYECKUX OMbITOB, 3KCMEPUMEHTOB, UCC/IeA0BaHUIA U NPO-
€KTOB, CTPeM/IEHNE K B3aMMOMOHUMAHMUIO U B3aMMOMOMOLLM.
3.[JyXxOBHO-HpaBCTBEHHOE BOCNMUTAHUE:

® rOTOBHOCTb OLLEHMBaTb CBOE NOBeAEHME M NOCTYMKM, a TaKKe No- buonorua. 5—9 knaccol 7 BeAeHME M NOCTYNKK APYrUX N04ein ¢ No3numm
HPaBCTBEHHbIX HOPM M HOPM 3KOJI0MMYECKOro NpPaBa € Y4ETOM OCO3HAHWUSA NOCNeACTBUIN NOCTYMKOB.
4.3cTeTMYecKkoe BoCMNUTaHMe:
® MOHWUMaHWE SMOLMOHANBHOTO BO3AENCTBUA NPUPOAbI U €€ LLEHHOCTK.



5.leHHOCTM Hay4HOro No3HaHuA:

OpUEeHTaUMs B AEATENbHOCTM Ha COBPEMEHHYI CUCTEMY BMONOMMYECKUX HAyYHbIX NPeAcTaBAeHU 06 OCHOBHbIX 3aKOHOMEPHOCTAX Pa3BUTUSA
NpUpoAbl, B3aMMOCBA3AX Ye/I0BEKA C NPMPOAHOM U COUMANbHOM Cpenon;

® pa3BUTME HAY4YHOM NtOBO3HATENBHOCTU, MHTEPECA K BUONOrMYECKON HayKe U UCCNea0BaTeNbCKON AeATeNbHOCTY;

® OB/lafleHMEe OCHOBHbIMM HAaBbIKAMW UCCNEA0BATENBCKOM AeATEe/IbHOCTH.
6.0PopMmnpoBaHMeE KybTypbl 340PO0BbA:

® 0CO3HaHME LEHHOCTM KU3HU; OTBETCTBEHHOE OTHOLWIEHWE K CBOEMY 340PO0BbIO0 M YCTaHOBKA Ha 340pO0BbIM 06pa3s Xu3HM (340poBOE NUTAHUE,
cobntoaeHne rMrmeHnYeckmx npasua, c6anaHCUMPOBAHHbBIN PEXUM 3aHATUN U OTAbIXa perynsapHas GM3Myeckan akTMBHOCTb); ® OCO3HaHWe nocnea-
CTBUIA U HENpUATME BPeAHbIX NpUBbIYEK (ynoTpebaeHne ankorona, HAPKOTUKOB, KYPEHUE) U UHbIX GOpM Bpeaa ANa GU3IMYECKOro M NCUXUYECKOro
340p0BbA; ® cobntogeHne npasmna 6e30nacHOCTM, B TOM YMNC/ie HAaBblKM He30MacHOro NoBeAeHUs B NPUPOSHON cpeae;

® yMeHMe 0CO3HaBaTb IMOLIMOHAIbHOE COCTOAHNE CBOE U APYrUxX Ntogen, yMeTb yNpaBaATb COOCTBEHHbIM SMOLMOHANbHbIM COCTOAHUEM;

* cpopMMpPOBaAHHOCTb HaBblKa pedieKcun, NpMU3HaHMe CBOEro npaBa Ha OWMOKY M TaKOTo e NpaBa Apyroro YesoBekKa.
7.TpypooBoe BoCNUTAHME:

® aKTMBHOE y4YacTMe B peLleHMM NPaKTUYECKMX 33434 (B paMKax CEMbM, LUKOAbI, FOpoaa, Kpasd) 6UON0OrMYecKor U 3KONOrMYeCcKon HanpaBaeH Ho-
CTWU, UHTEPEC K MPAKTUYECKOMY U3yYeHU o NPodeccuin, CBA3aHHbIX C Buonoruen.
8.9Konornyeckoe BoCnuTaHme:

® OpMeHTauMa Ha NpPUMeHeHne BMONOrMYEeCcKMX 3HaAHWIM ONA pelleHMa 3aga4y B 061acTU OKpyrKatowen cpeabl, NAaHUPOBAHUA NOCTYMNKOB U
OLLEHKM MX BO3MOXKHbIX NOCNEACTBUI ANA OKPYrKaIOLWEN cpeabl;

® NOBbIWEHNE YPOBHS 3KONOTMYECKOM KyNbTypbl, 0CO3HaHWE rN06anbHOIo XxapakTepa 3KO/I0rMYeckux Nnpobiem u nyTen Ux pelweHns; akTuBHoOe
HenpuaATUe AEeNCTBUIN, MPUHOCALLMX BPe OKPYKaloLLEen cpeae;

® FTOTOBHOCTb K Y4acTMIO B MPaKTUYECKOM AeATe/IbHOCTU 3KOI0TMYECKON HanpasBieHHOCTU. AganTayma oby4yatolwerocs K U3MmeHALWMMCS YCo-
BMAM COLMANbHOM M NPUPOOHON cpeapl:

® OCBOEHME 0by4YaloWMMMCA COLMANbHOrO OnbiTa, HOPM M NPaBUA 0OLWECTBEHHOrO NOBEAEHMA B rpynnax U coobuwectsax Npu BbINOJAHEHUM
H6MoNOornMyecknx 3azay, NPOEKTOB U UCCIeA0BaAHMM, OTKPbITOCTb OMbITY YU 3HAHMAM APYruX;

® 0CO3HaHMe HeobxoaumocT B OPMMPOBAHMM HOBbIX BUONOTMYECKUX 3HAHWUIN, yMeHUe GOPMYyIMPOBaATb MAEU, MOHATUA, TMNoTe3bl 0 Buono-
rMYeCcKMX 06BEKTAX U ABNEHUAX, 0CO3HAHME aednumnTa coOHBCTBEHHbIX BMONOTMYECKMX 3HAHWUIM, NIAHMPOBAHWE CBOETO PA3BUTUSA;

® YMEeHWe ONepupoBaTb OCHOBHbIMW NOHATUAMU, TEPMUHAMMU U NPeACcTaBAeHMAMN B 061aCTU KOHUENUMN YCTOMYMBOIO Pa3BUTUS;

® YMEHWe aHaNM3MPOoBaTb M BbIABAATbL B3aMMOCBA3N NPUPOAbl, O6LLECTBA M SKOHOMMKM; OLLEHMBAHUE CBOUX AENCTBUIN C YYETOM BAUAHUA HA
OKpYy:KatoLLyto cpeay, AOCTUXKEHUA Lienei n NpeoaoneHnsa BbI30BOB M BO3MOKHbIX IN06anbHbIX NOCNeACTBUN;

® 0CO3HaHMe CTPEeCcCOBOM CUTYaLMMU, OLEHNUBAHME MPOUCXOAALLMX U3SMEHEHUI N UX NOCNEACTBUM; OLLEHUBAHME CUTyaLUMmM CTpecca, KOppeKTupo-
BaHME NPUHMMAEMBbIX PELLEHUI N AENCTBUN;

® YBaXKMTE/IbHOE OTHOLUEHME K TOUKE 3PEHUA OKPYHKAOLMNX
MeTanpegmeTHbIMM pe3yibTaTaMM OCBOEHMA BbINMYCKHUKAMM CTapLUel LWKOAbl 6a30BOro Kypca 6Monormm ABNATCA:

1) oBnageHue COCTaBAAOWMMM UCCNeA0BaATE/IbCKON U NPOEKTHOM  AeATeNIbHOCTU, BKAOYas YMEHMA BUAETb Npobaemy, CTaBUTb BOMNPOCHI, Bbl-
ABUraTb rMnoTesbl, AaBaTb onpeaeneHna NoOHATUAM, KnaccuduumposaTtb , HabatoaaTb, NPOBOAUTL SKCNEPUMEHTbI, AeNaTb BbIBOAbl U 3aKNOYEHMUS,
CTPYKTYpUpOBaTb MaTepuan, 06bACHATb, L0KA3bIBaTb, 3aLLMLLATD CBOU UAEN;



2) ymeHua paboTaTb C pa3HbIMW UCTOYHMKAMMN BUONOTMYECKON MHPOPMALMKN: HAXOANUTb BMONOrMYECKY 0 MHPOPMALMIO B PA3SIMYHBIX UCTOYHU-
Kax (TekcTe y4yebHWKA, Hay4yHO-MONYAAPHOM AnTepaType, BMONOrMYECKMX CAOBAPAX U CNPABOYHUKAX), aHAM3MPOBaTb U OLEHUBATL MHPOPMaLMIO,
npeobpa3osbiBaTb MHGOPMALMIO U3 O4HON GOPMbI B APYrYiO;

3) cnocobHOCTb BbIGMpPaATh LEeneBble U CMbIC/IOBbIE YCTAHOBKM B CBOMX AEMCTBMAX M NOCTYMNKAX NO OTHOLIEHWUIO K }KMBOW NpUpoAe, CBOEMY 34,0-
POBbIO U 34,0POBbLIO OKPYKAOLMX;

4) ymeHMA afleKBaTHO MCMNO/Ib30BaTh peyeBble CPeACTBa A/1A AUCKYCCUM U apryMeHTaumumn CBOel No3nLmMm, CpaBHMBaTb PasHble TOYKU 3peHUs,
apryMeHTMpPOBaTb CBOKO TOUKY 3pPEHUA, OTCTaUBaTb CBOK NO3ULMIO.
MpeameTHbIMM pe3yibTaTaMM OCBOEHUA BbIMYCKHUKAaMM CTapLUER LWKOAbI Kypca 6Buonornm 6a3oBoro ypoBHA ABNAKOTCA:

1. B no3HaBaTe/ibHOM (MHTEeNNeKTyanbHoM) chepe:

® XapaKTepPUCTUKA coaepKaHna BMonornyeckmx Teopuii (KNeTouHan, 3BONOUMOHHAA Teopus [apsuHa); yueHuA BepHagckoro o 6buocoepe; 3a-
KoHOB MeHaens, 3aKOHOMepPHOCTEN U3MEHYMBOCTU; BKNALA BblAAKOLMXCA YYEHDBIX B Pa3BUTUE BMONOTMYECKOM HayKW;

® BblAEe/IeHME CYLLECTBEHHbIX NMPU3HAKOB BMONOrMYECKMX OOHEKTOB (KNETOK: PACTUTE/IbHbIX U KUBOTHbIX, A0ALEPHbIX U ALEPHbIX, NOJOBbIX U
COMATMYECKMX; OPFraHNU3MOB: OAHOKNETOYHbIX U1 MHOTOKNETOYHbIX ; BUAOB, 3KOocUcTeM, Buocdepbl) n npoueccos (06MeH BeLLeCTB, Pa3sMHOMXKEHME,
AeNneHne KNeTKn, onnoLoTBOPEHUe, AeNCTBUE UCKYCCTBEHHOMO U ecTecTBEHHOro otbopos, dopmupoBaHue npucnocobaeHHoctTn, obpasoBaHue BU-
[0B, KPYroBOPOT BELLLECTB M NPeBpaLL,eHUA SHEPTUN B IKOCMCTEMAX 1 bruocdepe);

® 0b6bACHEHME poan 6uonormm B GopMMPOBAHNN HAYYHOTO MUPOBO33PEHMUA; BKAaZa BMONOrMYECcKMX Teopuin B popmmnpoBaHNE COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapPTUHbI MUPA; OTPULATENBHOTO BAUAHUA aIKOFONA, HUKOTUHA, HAPKOTUYECKMX BELLLECTB Ha Pa3BUTUE YEI0BEKA; BAUAHUA MY-
TareHoB Ha OPraHW3M YeN0BEKaA, IKONOTMYECKMUX GAKTOPOB HA OPraHU3Mbl; MPUYUH IBONIOLMU, USMEHAEMOCTU BUAOB, HAPYLIEHUI pPa3BUTUA opra-
HW3MOB, HaCNeACTBEHHbIX 3a601eBaHNI, MyTaLMiA, YCTOMYMBOCTM U CMEHbI SKOCUCTEM;

* NpuBeAeHMe AOKA3aTeNbCTB (aprymeHTaums) eguMHCTBA KMBOM U HEXMBOW NPUPOAbl, POACTBA KUBbIX OPraHM3MOB; B3aMMOCBA3EN OPraHns-
MOB M OKpYy:KatoLen cpeapl; He06X0aMMOCTM COXpPaHEHNA MHOroobpasusa BUA0B;

® YMeHMe N0/1b30BaTbCA BMONOrMYECKON TEPMUHONOTMEN U CUMBOJINKOW;

® pelleHne 31eMEHTAPHbIX BMONOrMYECKMX 3343a4; COCTaBNEHNE 3/IEMEHTAPHbIX CXEM CKPELLMBAHMA U CXEM MEPEHOCa BELLECTB M SHEPTUN B
saKocucTemax (uenu nuTaHus);

® onuncaHue ocoben BUA0B N0 MOPHONOTMYECKOMY KPUTEPWIO;

® BbiIB/IEHWE U3MEHUYMBOCTM, NPUCNOCOBNEHNI OPraHM3MOB K cpeae 0OUTAHWUSA, MICTOYHMKOB MyTareHoB B OKpYy»Katowen cpeae (KOCBEHHO), aH-
TPONOreHHbIX U3SMEHEHWIN B 9KOCUCTEMAX CBOEM MECTHOCTU; M3MEHEHMUIM B IKOCMCTEMAX Ha BUONOTMYECKUX MOAENAX;

® cpaBHeHMe 6MoNorMyeckmx 06 bEKTOB (XMMMUYECKUIA COCTaB TEN KMBOM U HEXMBOWM MPUPOAbI, 3apoabllla YeNOBEKA U APYTUX MIEKONUTA to-
WMX, NPUPOLHbIE SKOCUCTEMbI U arPO3KOCUCTEMbI CBOEM MECTHOCTM), MPOLLECCOB (ECTECTBEHHbIN U UCKYCCTBEHHbINM OTOOPbLI, MON0BOE M becnonoe
pa3MHO}KeHune) n GopmMynnMpOoBKa BbIBOLOB HAa OCHOBE CPAaBHEHMUA.

2. B LeHHOCTHO-OpUEeHTaLMOHHOM cdepe:

® aHA/NN3 M OLEHKA Pa3/IMYHbIX TMMNOTE3 CYLHOCTU KU3HWU, NPOUCXONKAEHNE YEe/I0BEKA U BO3HUKHOBEHWUE XKU3HU, FN06ANbHbBIX 3KONOMMYECKMX
npobnem u nytei ux pelweHma, NocneacTsMn cobCTBEHHOM AeATENbHOCTM B OKpYrKatoweln cpeae; buonormyeckon MHPopmaumm, Nony4aemon ms
Pa3HbIX UCTOYHUKOB;

® OLLEHKAa 3TUYECKUX aCMeKTOB HEKOTOpbIX MUCCAeAoBaHWA B 061acTM  6MOTEXHONOTMU (KNOHMPOBAHWE, UCKYCCTBEHHOE OMJIOA0TBOPEHME,
HanpaB/JeHHOE U3MEHEHWNE FeHOMa).



3. B cdhepe TpynoBoi AeaTeNbHOCTHU:
® OBNaZlEHME YMEHUAMM U HaBbIKAMM NOCTAHOBKW BUONOMMYECKMX IKCMEPUMEHTOB N 06BACHEHMA MX Pe3yNbTaToB.
4. B cdepe dnsnyeckom AeAaTenbHOCTHU:
e o60ocHOBaHMe n cobaoaeHne mep NPoPUNaKTUKN BUPYCHbIX 3aboneBaHuUi, BpegHbiX NpuBbIYEK (KypeHue, ynoTpebneHne afKkorons, HapKo-
MaHus); NpaBUA NOBEAEHUA B OKPYXKaloLLEN cpeae.
COAEPXAHUE KYPCA BMONOINK
Buonorua Kak KOMNAEKc HayK O XXUBOi Nnpupoae

Buonorma kak KomnnekcHaa HayKa, MeToAbl Hay4HOro NO3HAHWA, UCNoNb3yeMble B 6uonorun. CospemeHHsle HanpasaeHusa 8 buoaozauu. Ponb
6uonornn B opmmMpoBaHMM COBPEMEHHON HAYYHOM KapPTUHbI MMPA, NPaKTUYECKoe 3Ha4YeHne BUOOrnYeCcKUX 3HaHUMN.

Buonormyeckne cuctemol Kak npeameT UlydeHuns buonorum.

CTPYKTYpHbie U PYHKLMOHANbHbIE OCHOBbI }KU3HU

MoneKkynspHble OCHOBbI }M3HU. HeopraHuyeckme BelLecTBa, Ux 3HayeHne. OpraHuyeckme Belectsa (yrnesoapl, MMnNuAabl, 6esKu, HyKNenHo-
Bble KMcnoTbl, AT®) n nx 3HayeHne. bruononmmepsl. Jpyaue opeaHuvdeckue sewjecmaa Kaemku. HaHomexHonozuu 8 6uosaoauu.

Knetka — cTpyKTypHaa n GyHKUMOHaNbHAA eauHULA opraHusma. Liutonorna, metoabl uutonormn. Ponb KNEeTOYHOM TEOPUWN B CTAHOB/IEHUM
COBPEMEHHOM eCcTeCTBEHHO-HAY4YHOM KapTUHbI MUpPa. KNeTKn NpoKapuoT 1 3ykapmnoT. OCHOBHbIE YacTu M OpraHouabl KNeTku, ux ¢yHkumn. CtpoeHne
N GYHKLMN XPOMOCOM.

Bupycbl — HekneTouYHaa Gopma *KM3HU, Mepbl NPOPUNAKTUKM BUPYCHBIX 3a60/1€BaHNN.

Hun3HeaeATeNbHOCTb KNETKU. MnacTnyecknin obmeH. PoTocnHTE3, XeMOCUHTE3. BUOCUHTE3 6enka. DHepreTuyeckmii obmeH. XpaHeHue, nepe-
Aayva v peannsaumsa HacneAcTBEHHOM MHPoOpMaLMK B KneTke. FeHeTudeckuii Koa. M'eH, reHoM. feHOMUKQ. BausaHue HapKo2eHHbIX sewecmes Ha npo-
yeccol 8 Knemke.

KneTouHbi umMKkn: nHtepdasa n geneHune. MmUTos n menos, nx 3HavyeHme. Comatmyeckme 1 NoaoBble KNEeTKMU.

OpraHusm

OpraHusm — eanHoe Lenoe.

Hun3HepeAaTenbHOCTb opraHn3ma. OCHOBHblE NPOLLECChI, MpoUCXoaALMe B OpraHnsme. Perynauma GyHKLMA OpraHn3ma, romeocTas.

PasamHoeHne opraHusmoB (becnonoe u nonosoe). Crrocobbl pa3MHOXEHUA y pacmeHul U UBOMHbIX. UIHOMBMAYyanbHOE pa3BuTMe opra-
HU3Ma (oHTOreHes). MpUYMHbBI HapyLEHNI Pa3BUTUA. PenpoayKTUBHOE 340P0Bbe YE/I0BEKA; NOC/EACTBUA BIMAHUA a/IKOr0N1A, HAKOTUHA, HApKOTMY e-
CKMX BeL,ecTB Ha IMOpPUOHANbHOE pa3BUTME YeNOBEKA. MKU3HEHHbIE UUK/bI PA3HbIX 2PYIN OP2aHU3MOS.

FeHeTMKa, MeToabl reHETUKU. TeHeTUYeCKaa TEPMUHONIOMMA U CUMBOJIMKA. 3aKOHbl HacneacTBeHHoCcTU . MeHgena. XpoMocomHaa Teopusa
HacneactseHHocTU. OnpeaeneHune nona. CuenneHHoe ¢ N0NOM Hacnef0BaHMe.

leHeTMKa yenoseka. HacneacrseHHble 3a601eBaHMA YeNOBEKA U UX NpeaynpexaeHne. ITUYecKue acnekTbl B 061acTn megULMHCKON reHeT n-
KW.

feHOoTUN U cpea. HeHacneacTtBeHHaa U3MEHYMBOCTb. HacneacTtseHHasa UameH4YMBocTb. MyTaunm. MyTareHbl, UX BANAHME HA 340POBbE Yesno-
BeKa. [lomecTuKauma u cenekums. Metoabl cenekumun. BUotexHonorusa, eé HanpasaeHUA U NEPCNEKTUBLI Pa3BUTUA. buobezonacHocme.

Teopwus asontouunmn



Pa3suTHE 3BONIOLMOHHBIX MAeNn, 3BONOLMOHHAA Teopua Y. [apsuHa. CUHTETUYECKana Teopua 3BoaoumMU. CBMAETENbCTBA 3BONOLUN KUBOW
npupoabl. MUKposBontouma n makpoasontouuna. Bua, ero kputepuu. lNMonynauma — sanemeHTapHasa eanHuLa 3BoAOLMN. [IBUNKYLLME CUNbI IBONOLUMN,
NX BANAHWE Ha reHodoHA nonynaumm. HanpasneHUA 3BOOLMUN.

MHoroo6pasve opraHM3MoB Kak pe3ynbTaT 3BOAOUMK. MNpUHLKUNLI KnaccudrKaLummn, CMCTEMATHKA.

Pa3Butue X13HU Ha 3emne

fMnoTesbl NPOUCXOXKAEHUA XKN3HU Ha 3emae. OCHOBHbIe 3Tamnbl 3BOJOLMM OPraHMYECcKoro mmpa Ha 3emne.

CoBpeMeHHble NPeacTaBAEHNA O MPOUCXOXKAEHUN YeNOBEKA. DBONOLMA YeNoBeKa (aHTponoreHes). ABuKyLimne cuibl aHTponoreHesa. Pacol
YyesioBeKa, UX NPOUCXOXKAEHUE U eUHCTBO.

OpraHM3Mbl M OKpYXKaloLana cpeaa

MpucnocobaeHns opraHM3MoB K AeMUCTBUIO IKONOTUYECKUX GaKTOPOB.

BuoreoueHos. Ikocucrema. PazHoobpasme akocuctem. B3aMMoOTHOLIEHMA NONYAALUMIA Pa3HbiX BUAOB B IKOCcMCTeme. KpyroBopoT BeLLecTs m
NMOTOK 3HEepPrum B aKocucTeme. YCTOMYMBOCTb M AMHAMMKA SKOCUCTEM. [locneacTBmA BANAHNA AeATENbHOCTM YesloBeKa Ha akocuctemol. CoxpaHeHue
H61opa3Ho06pa3mA Kak OCHOBA YCTOMUYMBOCTM IKOCUCTEMDI.

CTpyKTypa 6rochepbl. 3aKOHOMEPHOCTU cyL,ecTBOBaHMA buocdhepbl. Kpy2osopomel sewecmes 8 buocgepe.

Ponb yenoseka B buocdepe. NnobanbHble aHTPONOreHHble N3MeHeHuA B buocoepe. NMpobaembl yCTOMUYNMBOrO Pa3BUTUSA.

lMepcrnekmuessbl pa3zsumusa 6uono2u4ecKux HayK.

MpumepHbIA NepeyeHb 1a60paTOPHbIX U NPAKTUYECKUX paboT (Ha BbI6op yuuTens):

1.0cob6eHOCTM CTPOEHMA KNETOK MPOKAPMOT U 3yKApUOT.

2. I3yyeHune KNeToK pacTeHMM 1 XUBOTHbIX NO4 MMKPOCKOMOM Ha FOTOBbIX MMKpONpenapaTax U ux onucaHue.

3. CTpoeHue KneTku .Pazmepbl KNETOK U BHYTPUKAETOUYHbIX CTPYKTYP.

4. CpaBHEHMeE CTPOEHMA KNETOK PAaCcTEHUN, }UBOTHbIX, TPUO0B 1 BaKkTepui.

5.CpaBHeHMe npoueccoB GOTOCUHTE3A U XMMOCKHTE3A .

6. HabnogeHne mnTo3a B KNEeTKax KOHYMKA KOpPELLKa /lyKa Ha rOTOBbIX MMKpOMNpenapaTax.

7.CpaBHEeHMEe MUTO3a U MenNo3a..

8. U3yyeHune cTpoeHmA NONOBbIX KNeTOK Ha rOTOBbIX MUKpONpenapaTax.

9. PeweHne afieMeHTapHbIX 33434 NO MONEKYNAPHOM Buonormu.

10. CocTaBneHue 3ieMeHTapHbIX CXEM CKpeLLMBaHUA.

11. PeweHue reHETUYECKUX 3a4au.

12 PeweHwne reHeTUYECKUX 33434 Ha cueneHHoe HacneaoBaHue.

13. BbiABN€HUe U3MEeHYNBOCTU Yy ocobeil ogHoro Buaa

14 BbisiBneHMe NpUcnocobneHHOoCTen opraHM3mMoB K cpesie 0butaHmns»

15. CocTtaBneHume 1 aHaAn3 poaoCA0BHbIX YeoBeKa.

16. OnucaHue npncnocobieHHOCTN OpraHM3ma U e€ OTHOCUTENbHOIO XapakTepa.

17. BblgeneHune NpU3HAKOB AN OTHECEHUA BblOPaHHbIX PACTEHUIN AW KUBOTHbBIX K K- 1 r-ctpateram»

18. CoctaB/ieHME NULLLEBBIX LiEMNEN.

19. N3yyeHune n onucaHme 3KOCUCTEM CBOEN MECTHOCTH.



B pe3ynbrate u3yuyeHua ydebHoro npepmetra «buonorua» Ha ypoBHe cpepHero obuiero o6pa3oBaHMA BbiINYCKHUK Ha NPOPUNBHOM ypOBHE
HayuuTcA:

— OLLeHMBATb PONb BMONOrMYECKMX OTKPLITUI U COBPEMEHHbIX MCCNeA0BaHUI B Pa3BUTUMN HAaYKU U B MPAKTUYECKON AeATENbHOCTU NI0AEN;

— OLLeHMBATb ponb buonornm B GopMmmpoBaHMM COBPEMEHHOWM HAayYYHOM KapTUHbI MMPa, NPOrHO3MPOBATb NEPCNEeKTMBLI Pa3BUTUA Bronoruuy;

— YCTaHaB/MBATb M XapaKTepPU30BaTb CBA3b OCHOBOMO/AraloLWLMX BUONOrMYECKUX MOHATUI (KNeTKa, opraHM3m, BUA, IKocuctema, buocdepa) ¢
OCHOBOMOATAOWMMM MOHATUAMM APYTNX ECTECTBEHHDIX HAYK;

— 060CHOBbIBATbL CUCTEMY B3M/1A40B HA ¥KMBYIO NPUPOAY U MECTO B HEW YeNOBeKa, NPUMEHAA BUONOrMYecKne TEOPUM, YH4EHUS, 3aKOHbI, 3aKO-
HOMEPHOCTM, MOHMMATb FPAHNLbI UX MPUMEHUMOCTH;

— NPOBOAMTb Yy4eOHO-UCCNea0BaTENbCKYO AeATENbHOCTb MO 6MONOrUK: BblABUIaTb TMNOTE3bl, NN1aHNMPOBaTb paboTy, oTbMpaTb M Npeobpaso-
BblBaTb HEOOXOANMMYIO MHPOPMALMIO, MPOBOAUTb SKCMEPUMEHTbI, MHTEPNPETUPOBATb Pe3yabTaTbl, AeNaTb BbIBOAbI HA OCHOBE MOJIy4E€HHbIX Pe3ynb-
TaTOB;

— BbIIBNATb 1 060CHOBbIBATb CYyLL,ECTBEHHbIE 0COOEHHOCTU Pa3HbIX YPOBHEM OpraHM3aLMK XKU3HWY;

— YCTaHaB/IMBATb CBA3b CTPOEHMA U QYHKLMIA OCHOBHbIX BUONOrMYECKMX MAaKPOMONEKY/, UX POJIb B MPOLEccax KNeTOYHOro meTabonmsma;

— pewaTb 33a4a4M Ha onpegeneHmne nocnegosatenbHocTn Hykneotngos AHK n mPHK, aHTukogoHoB TPHK, nocheposatenbHOCTM aMUHOKNCAOT
B MosieKkyne 6esnKa, NpMMeHAA 3HaHMA O pPeaKkLMAX MAaTPUYHOIO CUHTEe3a, FeHEeTUYECKOM KoZe, NMPUHLMMNE KOMMNEMEHTAPHOCTH;

— AenaTtb BbIBOAbl 06 UIMEHEHMAX, KOTOPbIE NPOM30NAYT B MPOLECCaXx MaTPMUUYHOIO CMHTE3a, B C/ly4ae M3MEHEHUA NOCAeA0BaTENbHOCTU HYK-
neotnaos AHK;

— cpaBHMBaATb ¢asbl AeNeHUA KNeTKU; pellaTb 3aJa4yn Ha onpeaesieHne U CPpaBHEHWE KONMYEeCTBa reHeTUYecKoro maTepmana (Xpomocom U
[OHK) B KneTKkax MHOrOK1ETOYHbIX OPraHM3MOB B Pa3HbiX ¢pa3ax KNEeTOYHOro LUMKN3;

— BbIAB/IATb CYLLECTBEHHbIE NPU3HAKMN CTPOEHMA KNETOK OPraHM3MOB Pa3HbIX LAPCTB *KMBOM NPUPOAbI, YCTaHAaBANBATb B3aMMOCBA3b CTPOEHMA
N GYHKLMIN YacTen n OPraHOMA0B KNETKY;

— 060CHOBbIBATb B3aMMOCBA3b N1aCTUYECKOTO U SHEPreTU4ecKoro obmMeHoOB; CpaBHMBATb NPOLLECCHI NNACTUYECKOrO U IHEPreTUYecKoro obme-
HOB, NPOUCXOAALLMX B KNETKAX XMBbIX OPraHM3MOB;

— onpeaenATb KOAMYECTBO XPOMOCOM B KAETKax PACcTEHUIN OCHOBHbIX OTAENO0B HA Pa3HbIX 3TanaX XU3HEHHOTO LMKAA;

— CpPaBHMBATb pa3Hble cnocobbl Pa3MHOMKeHMA OpraHU3MOB;

— XapaKTepun3oBaTb OCHOBHbIE 3Tanbl OHTOreHe3a OpraHM3moB;

— pelwaTb reHeTUYecKkue 3a4aun Ha AUrnbpuaHoe cKkpelunBaHme, cuenieHHoe (B TOM Yuc/e, CUENIeHHoe ¢ NoJIoOM) Hac/eloBaHWe, aHanu3u-
pyloLLee CKpelnBaHme, MPUMEHAA 3aKOHbl HAC1eACTBEHHOCTU U 3AKOHOMEPHOCTM CUENNEHHONO HacNeA0BaHMA;

— PacKpbIBATb NPUUYUHbI HaCNeACTBEHHbIX 3a601eBaHUI, apryMeHTUPOBaTb HEOHXOAMMOCTb Mep NpeaynpexXaeHMa Takux 3aboneBaHui;

— BbIIBASATb MPUYMHbBI U CYLLECTBEHHbIE MPU3HAKMU MOANDUKALMOHHOM M MYyTaLMOHHOM M3MEHYMBOCTN; 0OOCHOBbLIBATb PO/Ib USMEHUYMBOCTM B
€CTeCTBEHHOM U UCKYCCTBEHHOM OTbHopeE;

— 060CHOBbIBaTb 3HAYEHME Pa3HbIX METOA0B CE/IEKUMN B CO34aHUN COPTOB PACTEHUIN, NOPO, KUBOTHbIX U LUTAMMOB MUKPOOPTraHM3MOB;

— XapaKTepusoBaTb GpaKTopbl (ABUNKYLLME CU/bI) IBONOLUN;

— XapaKTepun3oBaTb NPUYNHbI UBMEHUYMBOCTM U MHOT00bpa3ma BUAOB COrNAacHO CUHTETUYECKOM TEOPUN 3BOIIOLMN;

— XapaKTepun30BaTb NONYAAUMIO KaK e MHULLY 3BOIIOLNM, BUA, KaK CUCTEMATMUUYECKYIO KAaTEeropmIo U KaK pe3ybTaT 3801H0UnK;

— YCTaHaB/INBATb CBA3b CTPYKTYPbl M CBOMCTB SKOCUCTEMDbI;



— COCTaB/ATb CXeMbl MepPeHOoCa BELLeCTB M IHEPrMM B IKocucTeme (CeTn NUTaHMA), NPOrHo3MpPoBaTb UX MU3MEHEHUA B 3aBUCMMOCTM OT M3MEHe-
HUA paKTopPOB cpeabl;

— aprymeHTMpOoBaTb COBCTBEHHYIO NO3ULNIO MO OTHOLIEHMIO K SKONOTMYECKMM Npobaemam 1 NoBeAEHMIO B NPUPOAHOW Cpese;

— 060CHOBbIBaTb HEOHXOAMMOCTb YCTOMYMBOTO PA3BUTMA KaK YCI0BUA coXpaHeHua bruocdepbl;

— OLEHMBaTb NPAKTUYECKOE M 3TUYECKOE 3HAYEHME COBPEMEHHbIX UCCIef0BaHNUA B BMONOMMK, MeAULMHE, 3K0I0TMK, BuotexHonornm; oboc-
HOBbIBaTb COHBCTBEHHYIO OLLEHKY;

— BbIIB/IATb B TEKCTe BUOIOrMUYECKOro coaepKaHuna npobaemy 1 apryMmeHTMPOBaHHO €€ 06bACHATD;

— NPeAcTaBATb BUONOTNYECKY0 MHPOPMaUUIo B BUAE TeKcTa, Tabauubl, cxembl, rpaduKa, AMarpaMmbl U AenaTb BbiIBOAbl HA OCHOBAaHUU
NpPeACcTaBNeHHbIX AaHHbIX; NPeobpa3oBbiBaTb rpaduk, TabaunLy, Anarpammy, CXemy B TEKCT BMONOTMYECKOTO COAEpPKaHUS.

BbINYyCKHUK Ha NPOPUNBHOM YPOBHE NONIYYUT BO3MOXKHOCTb Hay4YUTbCA:

— 0pP2aHU308bI86aMb U NMPOBOOUMb UHOUBUOYAAbHYIO UCC/e008amesbCKyo desmesnibHoCmb o buosaozuu (unu pazpabamsieams UHOUBUO Y-
anbHoIlU npoekm): 8bld8uU2amb 2unomessl, nNaAaHuUposams pabomy, ombéupame u npeobpaso8sieame He0bX00UMYH UHGOPMAyUro, NPosooums SKC-
nepumMeHmMsl, UHMeprnpemMuposame pe3ysabmamel, 0esame 8bI8600bl HA OCHOBE 10/1Yy4YeHHbIX Pe3ysn6mamos, npedcmasaams MPooyKmM ce8oux ucce-
dosaHull;

— IPo2HO3UpPOoB8aAMb Nocaedcmaus cobCcmaeeHHbIX UCCAe008AHUL € y4EMOM 3MUYECKUX HOPM U 3KOs02u4ecKkux mpebosaHull;

— 8bl0e1AMb cyuecmeeHHble 0CO06eHHOCMU HU3HEHHbIX YUKA08 npedcmasumerneli pa3Hbix omoesnos pacmeHuli U murnos #usomHslx; U3o 6-
pPaxcame YUKsbl paszgumus 8 sude cxem;

— QHAU3UPOBAMSb U UCMOMAb308AMb 8 peweHuu y4ebHbIX U uccnedosamesbCKux 3a0a4 UHGHOPMAyUo 0 co8peMeHHbIX Uccnedo8aHusax 8 buo-
n102uu, MeduyuHe U 3Koa02uu;

— ap2ymeHmuposams Heob6xo0umMocme CUHMe3a ecmecmeeHHO-HAYy4YHO20 U COYUO2YMAHUMAPHO20 3HAHUA 8 3MoXy UHGOPMAyUOHHOU yusu-
ausayuu;

— M0o0enuposame UsMeHeHue 3Kocucmem nood 8aUAHUEM PA3AUYHbIX 2pynn haKmMopos oKpyxcaroweli cpedol; — 8bIABAAMSb 8 NPoyecce uccre-
dosamesnbcKoli deamenbHOCMU MOCAe0CMB8UA GHMPONo2eHHo20 8030elicmaua Ha IKOCUCMeMbl C80e20 Pe2UoHd, npedaazams crnocobbl CHUXEHUA
aHMPONo2eHHo020 8030elicmaeuAa Ha 3KOCUCMEMbI; — UCMO0/16308aMb NpUobpemEHHbIe KomnemeHyuu 8 Npakmu4eckol 0eamesnbHOCMU U MnogceoHes-
Holi #cu3Hu, 008 npuobpemeHus onbima desmenbHoOCMuU, npedwecmayrouweli npogeccuoHanbHol, 8 0CHoge Komopoli nexum buonoaus Kak y4eb-
Hell npedmem.

YyebHo-TemaTtuueckmii nnaH 10 kKnacc. MpodunbHbIA YPOBEHD.
(102 B 10 Knacce)

Ne K-Bo NabopartopHble MpaKTuueckmne paboTbl
HassaHue paspena yac paborbl OcHoBHble
Hanpas/ne-
HUA BOCMUK-
TaTeNbHOM

neatenb-




30KOHOMepHoCcMu
AeneHuli Hacneo-
cmeeHHocmu

CTaB/IEHME CXEM CKpeLLnBaHuA.
PeleHne reHeTUYECKUX 3a4a4»
MpakTnyeckan pa6orta Ne
5«PeleHne reHeTUYECKMX 33434
Ha B3aMMOAENCTBME reHOBY
MpaKtnyeckana pabora Ne 6
«PelleHne reHeTUYeCcKmx 3a4au
Ha cuensieHHoe HacneaoBaHUE»
MpakTnyeckan paborta Ne
7«PelleHune reHeTUYeCKMX 3a4au

HOCTMH.
BBE/JEHUE. 2
Pazden l. BUOJ/IOTMYECKUE CUCTEMDbI: K/IETKA, OPTAHU3M.

aea 1. Mosnekynesi u 12 1,4,8

Kaemku

Iaea 2. Knemo4Hesie 6+4 | J1.P.10cob6eHHOCTUN CTPOEHUSA KIETOK MpaKTnyeckana paboTa Ne 1,4,8

cmpyKkmypeol U pyHKYuu | 10 | ayKapuoT v NnpoKapuoT. /1. p 2 Paamepbl | 1CpaBHEHWE CTPOEHUA KNETOK

K/IETOK U BHYTPW K/NIETOYHbIX CTPYKTYP. pacTeHUM, }KNUBOTHbIX, FPUOOB U
b6akTepui

Fnaea 3. ObecneyeHue 6 3.8
g | kremok aHepeuell
8 | naea 4. Hacneo- 14 MpakTnyeckasa pa6bora N2 2 «Pe- | 5,6,8
; CmeeHHaA uHgopma- LeHMe 33434 N0 MOIEKYNAPHOM
| yusa u peanusayus eé 8 6uonornn» PeweHne 3agay no

Knemke reHeTM4ecKomy Koay

Faea 5. NHOusUAY- 14 | NabopaTtopHasa paboraNe3«M3yyeHne MpakTtnuyeckana pabora 5,6,8

ansHoe paszsumue u $a3 MMTO3a B KNETKax KopeLKa NyKa» 3.CpaBHeHMe MUTO3a U Meiio3a

Pa3mMHOMCeHUe op2a-

HU3Mo8

Paszoden Il.
OCHOBHbIE 3BAKOHOMEPHOCTU HAC/IEACTBEHHOCTU U UBMEH4YUBOCTU
aea 6. OcHoB8HbIE 14 MpakTnyeckan pa6ora Ne 4 «Co- | 1,4,8




Ha cuensieHHoe ¢ No0M Hacne-
AoBaHue»
»
Fnaea 7. OcHoBHble 8+4 | NNabopatopHasa pabotaNe 3,5,8
30KOHOMepHocMu Ae- 12 | 4«N3meHuYmBOCTb. MNOCTpOEHme Bapuma-
AeHull usmeH4usocmul. LMOHHOrO pAJA U BapMaLMOHHOMN KpuU-
BOMY»
asa 8. l’eHemuye- 8 1,4,8
CKue 0CHO8bI UHOUBU-
O0yasnbHO20 pa3sumus
aea 9. leHemukxa 10 MpakTnyeckan paborta Ne 3.5.6
YyesnoeekKa. 8CocraBneHue U aHanus popgo-
C/I0BHbIX Ye/i0BeKa.
UTOrO 6 10 kn 102 |4 8
Yuye6Ho-TemaTuueckuii nnaH 11 Knacc. MpodunbHbIi ypoBeHb.
(1024 B 11 Knacce.)
Ne K-Bo yac NabopartopHble MpaKtuyeckue paboTbl KOHTpOnbHbIE
HassaHue paspena paborbl TecTbl
Pa3zden Ill. 3BO/TIOLMNA OPTAHUYECKOIO MUPA63u.
36edeHue 2 4
Taea 1. Jomecmukayusa u 7 2,5,8
cenexkuus ()
o
2 |lnaea 2. Teopus ssonoyuu. 10 4,5,8
: Cesudemenbcmea 3801104UU
' |rnaea 3. ®dakmopsl 380110 21 NaboparopHan paborta 1 BbiaBneHue 2,3,8

yuu

M3MEHUYMUBOCTU y 0cobeil oaHOro BU-
ba.




NaboparopHan paborta Ne2«AHanu3
reHeTMYeCcKoM U3MEHYMBOCTM B NOMy-
NAUMAX AOMALIHMX KOLLEK»
NaboparopHasa pabortaNe
3«BbiaBAeHWE NpMcnocobneHHOCTeN
OpraHM3MoB K cpege obutaHmna»

laea 3. Bo3HukHoseHue u 11 2,5,8
passumue xu3HU Ha 3emse.
laea 4. BosHukHoseHue u 9 35,8
passumue 4enoeekKa - aH-
mponozeHes.
Faea 5. usasa mamepus 5 5,8
KaK cucmema
Pazden IV.OPTAHU3Mbl B 9KOJ/IOTUYECKUX CUCTEMAX294
aesa 6. Opz2aHu3mel U 13 » 4,8
OKpyMcarowas cpeoa. MpakTnyeckan pabora Nel «Bbi-
NabopartopHana pabota N24 Bbiss- AeneHne NpM3HaKoB Ansa oTHece-
NneHune npucnocobaeHnit opraHus- HMA BbIOPAHHbIX PAaCTEHWUI UK
MOB K BIMAHUIO PA3INYHbBIX 3KOJ0- YKMBOTHbIX K K- 1 r-ctpateram»
rmyeckux GakTopos.
Fnaea 7. Coobwecmsa u 10 MpaKtuuyeckaa pa6bora Ne 2 «MU3y-2,3,8
aKocucmemel. HEHME M OMUCAHME IKOCUCTEM CBOEW
MECTHOCTU»
Mpaktnyeckaa pabora N2 3 «Co-
CTaB/IeHME NULLEBLIX Lenemn»
Fnaea 8.buocgpepa 8 5,8
MpoekTbl
aea 9. buonozuyeckue 4 MpoeKTbl 2,4.8
OCHOBbI OXPAHbI MPUPOOLI
UTOr0 6 11 Kn 102 4 3




NUTEPATYPA U CPEACTBA OBYYEHMUA
OcHOBHaA auTepaTtypa
1. BopoauH MN.M., Bbicouykaa /1.B, Abimwunw, I'.H, PyBuHcknit A.O. u gp.; noga pea. B.K.LymHoro 1 .M. Opimwuua. Y4yebHUK Bronorua. O6wana 6uo-
norusa 10-11 knaccobl. NMpodunbHbIn ypoeHb. B aoByx yacTtax. M.: «MpocseleHue,. 2014 .-303 c.: un. — (AKaAeMUYECKUI LKO/IbHbIN yYebHUK)
2. Abimwwy, .M., Cabnnna O.B., BbicouKas /1.B. u gp. buonorua. O6wana 6nonoruns. 10-11 knaccobl. MpaKkTUKyM.
1. Buonorua 6-11 (Yactb 1,2).
2. Buonorua. FrotoBumca K EMN.
3. MuKpocKonbl.
4. Mukponpenapartbl.

COIMTACOBAHHO

MpoTokon 3acepgaHmna COrNACOBAHHO
MeTtoauuyeckoro obbegmHeHUA 3amectutenb gupektopa no YP
Yuutenen ectecTBEHHO- MaTemaTUyeckoro umkna cowle e J1.A. Bonkosa

Ot asrycra 2021roga asrycta 2021 roga

__________ 1.B.BopOHMH
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