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PABOYAA MPOrPAMMA

no 6uonorum

10 knacc, 6a30BbIVi ypOBEHb

CoctaBuTenb: yuntens buonornmMaromegosa 3./.

IOepbenT, 2023 - 2024 yuebHbin rog,

Pabouas nporpamma no 6uonorum ana 10 Knacca coctaBneHa Ha OCHOBE CNeAyHoLW X JOKYMEHTOB:

- ®rocC COQ, (yrs. npunkazom MOUH P® ot 17.05. 2012 roga N2 413, c uameHeHunamu ot2017);

- ®epepanbHbl NepeveHb yyebHnkoB Ha 2018-2019 yu. rog (yt8. npukazom MOWH P® ot 26.01. 2017 roga N2 15, c usmeHeHusamu ot 2018r;

Mporpamma opreHTMpOBaHa Ha y4yebHuk bronorusa: Obuwas 6uonorus. 10 k. ba3zoBbl ypoBeHb: yuebHuk/ B.M.Cneornasos, V.b.ArapoHoBa, —
M.:Apoda,2020r

CornacHo kaneHzapHomy yuebHomy rpaduky Ha 2023-2024yu. rog MBOY COLLIN21 B 10 knacce BbigensieTcs 68 yacos (2 yaca B Hegento, 34 yuebHble
Heaenn).

MnaHnpyemble pe3yibTaTtbl OCBOEHUA Y4ebHOro npeamera

JInuHOCTHbIE:

1) NpUHATUE N peann3aLmio LEHHOCTEN 340POBOro 1 6e30nacHoOro obpasa XXnsHu,
noTpebHOCTN B PU3NUYECKOM CaMOCOBEPLUEHCTBOBAHMM, 3aHATUAX CMOPTUBHO-
030POBUTENbHOWN AEATENBbHOCTBIO, HEMPUATMNE BPEAHbIX MPUBbIYEK: KyPEHUS,
yrnotpebneHuvsa ankorons, HapKOTUKOB;

2) bepexHoe, OTBETCTBEHHOE N KOMMETEHTHOE OTHOLLEHME K PU3nyeckomy u



MCUXONIOTNYECKOMY 340POBbIO, Kak COBCTBEHHOMY, TaK U APYTUX JHOAEN, yMeHNe
0Ka3blBaTb MepPBY MOMOLLb;
3) oco3HaHHbIN BbI6Op ByayLuer npodeccum 1 BO3IMOXKHOCTEN peanmsaLmm

COBCTBEHHbIX XN3HEHHbIX NnaaHOB; OTHOLWEHWE K Hpoq)eCCMOHaﬂbHOIZ AeATENbHOCTN KaK

BO3MOXHOCTU y4acTus B PeLLeHNN NNYHBIX, OOLLECTBEHHbIX, FOCYAaPCTBEHHbIX,
obLLeHaLoHaNbHbIX Npobaewm;

4) cGOpPMUPOBAHHOCTb IKONOTMYECKOTrO MbILLAEHWS, MOHUMaHWUA BAUAHUSA COLMAIbHO-
3KOHOMMYECKMNX NPOLLECCOB Ha COCTOAHME NPUPOAHONM N COLMaNbHOM cpesapl;
npuobpeTeHne OnbITa 3KONIOr0-HaMNPaBAEHHOM AeATeIbHOCTY;

5) OTBETCTBEHHOE OTHOLIEHME K CO34aHNIO CEMbW Ha OCHOBE OCO3HAHHOTO MPUHATUS
LLeHHOCTEeN CEMENHOM XU3HM.

MeTanpegMeTHble

1) yMeHMe caMOCTOATENBHO ONpPeAensTh Lean AesTeNbHOCTU U COCTaBAATb NaHbl
AEATENBHOCTW; CAMOCTOSTE/IbHO OCYLLECTB/ATL, KOHTPOIMPOBAThL N KOPPEKTUPOBATb
AesTeNbHOCTb;

2) yMeHue NpoAyKTMBHO 06LLLaTbCA 1 B3aMMOZAENCTBOBATb B MPOLLecce COBMECTHOM
AeATeNbHOCTY, YUNTbIBaTb MO3MLMM APYTMX YHACTHUKOB AeATeNbHOCTY, 3PPEKTUBHO
pa3peLuatb KOHPANKTbI;

3) BnaseHne HaBblkaMWn NO3HaBaTebHOWN, y4ebHO-NCCAea0BaTENbCKON N MPOEKTHON



[EeATeNbHOCTH; CMOCOBHOCTb M TOTOBHOCTb K CAMOCTOATE/IbHOMY MOWUCKY METOAOB peLleHNs NPaKTUUEeCKnX 3asaY, MPUMEHEHUIO Pa3/InYHbIX METOLOB
No3HaHus;

4) roTOBHOCTb M CNOCOBHOCTb K CaMOCTOATENBHOW MHGOPMAaLMOHHO-NO3HaBaTE/IbHON
LEATENbHOCTW, BNajleHNe HaBblkaMW NOyYEeHNs HeobXxoANnMON MHOopMaL M 13
CNI0Bapew pasHbIX TMMOB, YMEHME OPUEHTUPOBATLCA B Pa3/IMYHBIX MCTOYHMKAX
MHPOPMaLUK, KPUTUYECKN OLEHMBATb U MHTEPNPETMPOBaTb MHGOPMALMIO, MOAYyYaEMYHO
N3 PazaNYHbIX UICTOUYHUKOB;

5) yMeHWe 1cnoab3oBaTh CpeacTBa MHGOPMALMOHHBIX 1 KOMMYHMKaLMOHHbIX
TEXHO/IOTUI B PeLUEHUN KOTHUTUBHbIX, KOMMYHUKATUBHbIX W

OpraHmM3aLMoOHHbIX 3a4a4 ¢ cobatogeHneM TPeboBaHNN 3PrOHOMUKM, TEXHUKN
6e30macHOCTY, TMrneHbl, pecypcocbepesxeHns, NPaBoOBbIX N 3STUYECKUX HOPM, HOPM
MHPOPMaLMOHHON He3onacHOCTY;

6) BnaseHne A3bIKOBbIMW CPEACTBAMMU - YMEHWUE ACHO, IOTUYHO MU TOYHO M3/1araTb CBOKO
TOUKY 3PeHMA, NCNOb30BaTb afleKBaTHbIe A3bIKOBbIE CPEACTBA;

7) BNajeHve HaBblkaMy NO3HaBaTeNbHON pedieKCMM KaK OCO3HaHWS COBEPLUAEMbIX
AEVICTBUMA U MbICIUTENbHBIX MPOLLECCOB, UX Pe3y/IbTaTOB U OCHOBAHWM, FPaHUL, CBOEro
3HaHWA N HOBbIX MO3HaBaTe/IbHbIX 33Ja4 U CPEACTB UX AOCTUXKEHUS.

MpeaMeTHble pe3yabTaTbl:

1) cdopmMmMpoBaHHOCTb NpeACTaBAEHMIA O POAN N MecTe BLUOAOrMK B COBPEMEHHOM

Hay4YHOW KapTUHe MUpa; MOHUMaHWe poan Gronorum B GOpMMpPOBaHUK KPyrosopa u



dYHKLUMOHANbHOW rPaMOTHOCTU YesloBeKa ANA PELLEHUA MPaKTUYeCckmX 3ajay;

2) BNaZieHne OCHOBOMO/IaratoLWmnMmM NOHATUAMM U NPeACTaBAEHUAMMN O XXUBOU NPUPOAE,
€e YPOBHEBOW OpraHn3aLmm 1 3BoJOLMK; YBEPEHHOE NOJb30BaHME BUOIOrMYECKON
TEPMUHOIOTUEN N CUMBOJIKOW;

3) BNaseHne OCHOBHbIMM METOAAMM HAY4YHOrO NMO3HaHWA, UCMOAb3yEMbIMU NPU
B6ruonornyecknx NccnesoBaHMAX XNBbIX 06 bEKTOB N SKOCUCTEM: OMMUCAHNE, UIMEPEHUE,
npoBeseHne HabNOAEHWIA; BbIIBNEHWE U OLLEeHKA aHTPOMOreHHbIX U3MEHEHWI B MPUPOAE;

4) cdopMMPOBAHHOCTb YMEHUI OB BACHATL Pe3yabTaTbl BUONOTMYECKUX IKCMEPUMEHTOB,

pellaTb 3/1eMeHTapHble Broaormyeckme 3agaum;

5) cdopMUPOBaHHOCTb COBCTBEHHOW MNO3MLMM MO OTHOLLEHWMIO K B1oAOrMyeckon

nHbOopMaLUK, NOAYYaeMORN N3 Pa3HbIX MCTOYHUKOB, K F106abHbIM 3KONOTMYECKUM

npobaemMam 1 NyTsam KX peLleHus.

Obyyatowmimcs HayumTcs:

packpbiBaTh Ha NpUMepax posb Gronorum B GOpPMUPOBaHUN COBPEMEHHOW HayUHOW KapTUHBLI MUpPa U B MPaKTUUYECKON AeATeNbHOCTU NHOAEN;

MOHWUMaTb U OMUCbIBaTb B3aMMOCBA3b MeXAY €CTECTBEHHBIMU HayKaMu: buonorveit, GU3NKOKN, XMMUEN; yCTaHaBANBATb B3aUMOCBSA3b NMPUPOAHbIX SBAEHWNN;

MOHMMaTb CMbIC/, Pa3inyaTb U ONKCbIBaTb CUCTEMHYHO CBSI3b MEXAY OCHOBOMOAratoWmnMm 6MoaormyeckumMm NoHATUAMM: K1eTka, OpraHnu3Mm, BUA, IKOCUCTEMA,
6nocdepa;

MCMNOAb30BaTb OCHOBHbIE METO/AbI HAYYHOrO MNO3HaHMA B y4ebHbIX HUONOTMYECKNX NCCAeA0BaHUNAX, MPOBOAMTb 3KCNEPUMEHTbI MO N3YyYeHUIO BMOIOrMyYecKmx
0OBEKTOB U ABNEHUI, OBBACHATL pe3ybTaTbl IKCMNEPMMEHTOB, aHaAN3MpPOBaTh UX, GOPMYANPOBaTb BbIBOAbI;

bopMyMpoBaTb rMNoTesbl Ha OCHOBaHWUW NPeaIoXeHHON Bronornyeckom MHGopmaL M 1 Npeanarate BapuaHTbl MPOBEPKM TUMNOTES;

CpaBHNMBATb Buonornuyeckne obbekTbl MeXay cobon no 3ajaHHbIM KpUTEPUAM, A€NaTb BbIBOAbI M YMO3aKNHOYEHUA Ha OCHOBE CpaBHEHUA;



060CHOBbLIBaTb €ANHCTBO XXNBOW N HEXMBOWN NPUPOAbI, POACTBO XMBbIX OPraHM3MOB, B3aMMOCBSA3M OPraHn3MOB M OKPY>KatoLLLen cpespl Ha OCHOBe
6uonornyecknx Teopu;

npuBOANTb NPpUMeEpPLI BELWLECTB OCHOBHbIX rpynn opraHn4yeckmnx COGAI/IHEHI/IIZ KJ1E€TKA (6eJ'IKOB, >KNPOB, yrneeson0B, HYKNENHOBbIX KNCNOT);

pacrno3HaBaTb KJeTKM (MPOKapMOT M 3yKapunoT, PaCcTEHUIN N XXMBOTHBIX) MO OMMUCaHMIO, Ha CXeMaTUYecknx N30bpaxeHunsx; ycTaHaB/MBaTb CBA3b CTPOEHNA U
bYHKLMI KOMNOHEHTOB K1eTKK, 060CHOBbIBaTb MHOroobpasune KaeTok;

Ob6BACHATb NPUYNHBI HaCcKeACTBEHHbIX 3360ﬂeBaHVII7I,'

BbIABNAATD USMEHUMBOCTb Y OPraHnN3mMoB,; 0b6BbACHATb npoasnaeHne BnaoB N3SMEHUYMBOCTU, UCMONb3YA 3aKOHOMEPHOCTN USMEHUNBOCTU; CpPaBHUBAaTb
HacneACTBEHHYHO N HEHAaCNeA4CTBEHHYHO NU3MEHUUBOCTD,

oLeHnBaTb 4OCTOBEPHOCTb buonornueckomn I/IHCI)OpMaLLI/II/I, I'IOJ1y‘-I€HHOI7I M3 PasHbIX NCTOYHWUKOB, BblAENATDb Heo6xo,u,|/1|v|y+o I/IH(I)OpMaLl,I/II-O Ana ncnonb3oBaHUA
ee B yue6H0|7| AeATENIbHOCTUN N peLlleHnn npakTnyecknx 3agavd,;

npeAacTaBAsTb Gronornyeckyro MHGopMaLuuto B BUAE TeKCTa, Tabanubl, rpadurka, AnarpaMmbl U Aenatb BbIBOAbI HA OCHOBaHWM NPEACTaBAEHHbIX AaHHbIX;
OLeHMBaTb POJIb AOCTUXKEHWI TEHETUKM, cenekLmm, BUOTEXHONOTMN B NPaKTUYECKOWN AeATeNbHOCTM YesioBeka N B COBCTBEHHOMN XU3HW;

06BACHATL HEraTMBHOE B/IMAHME BELLLeCTB (aIKOrons, HUKOTUHA, HAPKOTUYECKMX BeLLeCTB) Ha 3apOAblLLEBOE Pa3BUTME YEI0BEKS;

06BACHATL NOCNEACTBUSA BANAHUA MyTareHos;

06BACHATL BO3MOXHbIE NMPUYMHBI HACNEACTBEHHbIX 3ab0N1EeBaHNN.

BbinyckHMK Ha 6a30BOM ypOBHE MOJTYYNT BO3IMOXHOCTb HayUUTbCSA:

dasame Hay4yHoe 0bbsicHeHUe buooeu4YeckuUM ¢akmam, NPoyeccam, i8AeHUsM, 3aKOHOMePHOCMSIM, UCNOo/1b3ys buosozuyeckue meopuu (K1emoYHYH), 3aKOHbI
HacnedcmeeHHOCMU, 3aKOHOMEePHOCMU U3MEeHYUB0CMU;

Xapakmepu3o8ame cospeMeHHble HanpasieHus 8 pazsumuu 6U0102UL; ONUCLIBAMb UX B0O3MOXHOE UCN0/16308aHUe 8 npakmuyeckol OesmebHOCMU;
cpasHuUsame cnocobel OeneHusa Kaemku (Mumo3s u metos);

pewame 3a0a4yu Ha nocmpoeHue pazmeHma emopou yenu JJHK no npednoxeHHomy ¢ppaemeHmy nepsod, uPHK (MPHK) no yyacmky AHK;



pewamse 3a0a4yu Ha onpedesieHUe KOu4ecmsd XpoOMOCOM 8 COMAMUYECKUX U NOJI08bIX KemKax, a makxe 8 Kiemkax neped Ha4yasaom desneHus (Melio3a uau
MUMO3a) U NO €20 OKOHYAHUU (0711 MHO20K/IEMOYHbIX 0p2aHU3MO8);

pewame 2eHemu4yeckue 3a0a4yu Ha MOHO2UbBPUOHoe ckpewusaHue, COCMasiaime cxemsl MOHO2UOPUOHO20 CKpewusaHus, NPUMeHsIs 3aKOHb!
HacnedcmeeHHOCMU U UCno/ib3ys BU0I02UYECKYH0 MepMUHOI02UK0 U CUMBOUKY;

ycmaHasjsiueames mun HacsedosaHus u Xxapakmep npofeJsieHud npusHaka no 3a0aHHol cxeme pO@OCﬂOSHOﬁ, nNpUumMeHss 3dKOHbI HacnedcmeeHHoCcMU;

oyeHueame pesysiemamel g3aumodelicmeus Yesoseka u Opr)KGI-OLL{eU Cpeabl, npoecHO3uUpoedame 803MOXKHbIe nocnedcmeaus desmesibHOCMU 4Yesnoseka 015
cywyecmesosdaHusd omOoe/ibHbix buo102u4eckux 06bekmos u uesiblX npupoaHblx coo6u4ecme.

Copep>aHune yyebHoro npegmerta
Pasgen 1. Buonorus kak Hayka. MeTozbl Hay4YHOro No3HaHua (4 yaca)
Tema 1. KpaTtkas ncropus passutmna 6uonorum. Cuctema bruonormyeckmx Hayk (Tuac)

O6bekT n3yueHusa bruonormm — xuBas npupoga. Kpatkas ncropma passutma bruonorum. Ponb 61onornyecknx Teopui, naeu, runotes B GopmMmpoBaHmm
COBPEMEHHOW eCTeCTBEHHOHay4HOWN cucteMbl Mupa. CucteMa b1nonornyeckmnx Hayk.

CrapToBas pabora.
Tema2.CyLHOCTb WU CBOMCTBA XXMBOTO. YPOBHW OpraHn3aLmMm 1 MeToAbl MO3HAHWUA XXMBOW NPUpoapl (2 Yaca)

CyLHOoCTb XW3HW. OCHOBHbIE CBOMCTBa XNBOW MaTepuu. XXrBas Npuposa Kak CI0OXXHO OpraHM30BaHHas nepapxmyeckas cMCcTema, CyLecTByoLwwas B
NPOCTPaHCTBe N BO BpeMeHW. buosioeuyeckue cucmemsl. OCHOBHbIE YPOBHM OpraHn3aLunm XnBon matepun. MeToabl NO3HaHUS XXMBOW
npupogpl. CospemeHHble HanpasieHus 8 buosozuu

Pasaen 2. Knetka (20 yacoB)
Tema 1. Victopusa nayyeHns knetkn. KnetouHasa teopums (2 yac)

Pa3Butue 3HaHmK o kneTke. Pabomel P. [yka, A. BaH JleseHzyka, K. 3. bapa, P. bpoyHa, P. Bupxoea. KnetouHas Teopusa M. WnengeHa n T. LLBaHHa. OCHOBHbIe
NONIOXKEHNA COBPEMEHHOMW KNETOYHOM Teopun. Posib kneTouHon Teopun B $OpMMPOBaHUM COBPEMEHHOWN eCTeCTBEHHOHAYUYHOW KapTUHbI MUpa.

Tema 2. Xummnuecknin coctaB knetkun (6 4 a ¢ ) EAMHCTBO 31€MEeHTHOIO XMMMUYECKOro COCTaBa XXWBbIX OPraHN3MOB KaK A0OKa3aTeNbCTBO €AMHCTBA
NPONCXOXAEHMA XMBOWN NPpUpPoabl. OBLLHOCTb XXMBOW N HEXMBOW NPUPOAbI Ha YPOBHE XMMUYECKUX 31eMeHTOB. OpraHoreHbl, Makpo3/1eMeHThl,



MUKPO3NEMEHTbI, Y/IbTPAMUKPO3NIEMEHTbI, X POJIb B XXU3HEAEATENBHOCTU KNIETKN N OpraHn3Ma. HeopraHquCKme BeLllecTBa. Bop,a Kak Kosibibenb BCcero
>XKNBOTO, 0CobeHHOCTN CTPOEHNA U CBOMWCTBA. MI/IHepaIIbeIe CONIN. 3HaUeHne HeOopraHn4yecknx BeWeCTB B XU3HN KNETKUN N OpraHm3Ma.

OpraHunyeckne BelwecTBa — CNOXHbIE YrAepoAcoaepKalLne coeanHeHns. HN3KoMonekynsapHble 1 BbICOKOMONEKYAAPHbIe OpraHmnyeckune Bellectsa. Jinnuasbl.
Yrnesogbl: MOHOCaxapuabl, noancaxapuabl. benku. HyknemHosble kucnotel: AHK, PHK. YasoeHne monekynbl AHK B kneTke. [MpuHUnnmnansHoe cTpoeHme 1
POJIb OpraHNYeckMx BELLECTB B KNETKE U B OpraHn3me yenoseka. HaHomexHosi02uu 8 buosiozuu.

JlabopamopHsie u npakmuyeckue pabomel
PelueHne 3nemMeHTapHbIX 3a4a4 N0 MOeKyAsapHON buonormm.
Tema 3. CTpoeHwme 3yKapmoTUUECKON N NPOKAaPMOTUUECKOM KNEeTOK (6 Yaca)

KnetouHas MeM6paHa, uutonaasma, A4po0. OcHOBHble opraHounabl KNETKU: aHAONNa3MaTn4yeCkana CceTb, annapart rOﬂbA)KI/I, JIN30COMbI, MUTOXOHA PUK, NaacTnibl,
pI/I6OCOMbI. CDyHKLI,I/II/I OCHOBHbIX YacTeln 1 opraHonAoB KJETKW. OCHOBHbIE OTANUMSA B CTpoeHnn >XUBOTHOW U paCTI/ITeJ'IbHOI‘/JI KNEeTOK.

XPpOMOCOMBbI, UX CTpoeHne 1 dyHKLMK. KapnoTun. 3HaueHne NoCTOAHCTBA Yncia 1 GopMbl XPOMOCOM B KeTkax. [pokapmoTtnueckas knetka: GopMa, pa3mepsl.
PacnpocTtpaHeHue 1 3HaueHne bakTepuii B npupoge. CTpoeHne HakTepnaabHON KAEeTKU.

JlabopamopHsie u npakmuyeckue pabomel

HabntogeHve KneTok pacTeHu N XXMBOTHbIX MO MUKPOCKOMOM Ha roTOBbIX NpenapaTax.
CpaBHEeHMe CTPOEHUS KNETOK PacTEHNIM N XXMBOTHbIX (Tabamua)

MpurotoBaeHWE N ONMCaHNE MUKPOMNpPenapaToB KJETOK PacTEHUN.

V3yuyeHne nnazmonmsa n gennasMonmnsa B KaeTkax KoXMILbl yKa.

Tema 4. Peanvzaums HacneacTBeHHOM MHGOpPMaLnn B kieTtke (4 vac)

AHK — HocuTenb HacneacTtBeHHOW MHGopMaumn. FeHeTuueckmin koa. CBoncTBa koaa. l'eH. buocuHTes 6enka.leHoMuka. BausHue HapkozeHHbIX sewyecms Ha
npoyeccel 8 K1emke.

Tema 5. Bupychl (2 yaca) Bupycbl — HeknetouHaa ¢opma xun3Hn. OCObeHHOCTN CTPOEHMA U Pa3MHOXEHMA. 3HaUEHMe B MPUPOAE M XMU3HW YyenoBeka. Mepbl
npodunakTMKM pacnpocTpaHeHnsa BUPYCHbIX 3aboneaHmi. Mpodunaktnka CMda.

Pasgen 3. OpraHun3am(40 yacos)



Tema 1. ObmeH BelyecTB 1 NnpeobpasoBaHue 3Heprum (5 vac)

MHoroob6pasue opraHnamoB. OJHOKNETOYHbIE N MHOTOKJIETOYHbIE OpraHu3Mbl. KONOHMM OAHOKNETOUHbIX OPraHM3MOB.
DHepreTnyecknii 06MeH — COBOKYMHOCTb PeaKLMii pacLLenIeHNs CIOXHbIX OPraHUYeCKNX BELLLECTB.

Tunbl NuTaHma. ABTOTpodbl U reTepoTpodsl. [nactnuecknin obmeH. PoToCUHTES.

Tema 2. PazaMHOXeHVe 1 MHANMBUAYaNbHOE pa3BUTME OpraHn3mMoB (OHToreHes) (9 yac)

[JeneHve knetkn. MTO3 — OCHOBA POCTa, pereHepaLnn, passutnsa n 6ecnonoro pasmMHoxXeHus. PasmHoxxeHume: 6ecrnionoe n nonosoe. Tunbl 6ecnonoro
Pa3MHOXeHWS.

MonoBoe pa3MHoxeHne. Obpa3oBaHMe NONOBbIX K1eTOK. Melo3. Onaof0TBOPeHME Y XXMBOTHbIX U pacTeHuid. buonornyeckoe 3HaueHMe ONIoAO0TBOPEHUS.
Mpsmoe n Henpsamoe pa3BuTMe. SMOPUOHANBHBIA N NOCTIMOPUOHAbHbIN Nepuoabl pa3euTha. OCHOBHBbIE 3Tarnbl SM6puoreHesa. MNMpuUnHbI HapyLLUEH WA
pa3BMTMA OpraHM3ma.

OHTOreHes yesnoBeka. PenpoaykTMBHOE 340POBbE; Er0 3HaUYEHME ANs ByAyLMX NOKOAEHWI Atoaen. [ocneaAcTBUA BAUAHNUSA aNKOrons, HUKOTUHA,
HapKOTUYECKNX BELLECTB Ha Pa3BUTME 3apoAbllla YenoBeka. [epnosbl NOCTIMOPUOHANBHOIO Pa3BUTUS.

XKM3HEHHBIN LKA KneTkn. MuTos, buonornyeckoe 3HauyeHne. Tunbl 6ecnosoro pasmHoXxeHus. NonoBoe pa3MHOXeHWE 1 ero Gronornyeckoe 3HayeHwue.
Pa3genbHononble opraHn3mMbl U repMadpoamnTbl. fAriLeknetka n cnepmarto3ouna. FlametoreHes. Meos, 6nonornyeckoe 3HayeHne. ONNoA0TBOPEHME: HaPYXXHOE
N BHYTpeHHee. [lBOMHOe onioA0TBOpPEHMNE Y pacTeHin. OHToreHes. Tunbl Pa3BUTUSA: MPAMOE N HENpPsMOe (pa3BuTne ¢ MeTaMopdo3om). STansbl
3MbBpUMOHanbHOro passutus. lNMeprogbl NOCTIMOPMOHaNbHOTO pa3BUTMA. BpeaHoe BAnsAHME KypeHUs, ankorons, HapKOTUYeCcKMX NpenapaToB Ha pa3BuTMe
opraHn3mMa v NPOAOAXKUTENbHOCTb XXU3HW.

Tema 3. HacneactBeHHOCTb M n3MeHUMBOCTb (15 yacoB)
HacneactBeHHOCTb M M3MEHUYMBOCTb — CBOWCTBA OpraHun3Ma. leHeTnka — Hayka O 3aKOHOMEPHOCTAX HAaCNeACTBEHHOCTM M U3MEHUMBOCTY.

. MeHzenb — OCHOBOMONIOXHWK reHeTUKN. 3aKOHOMEPHOCTW Hace0BaHMA, ycTaHOBAeHHble . MeHaeneM. MoHornbpuaHoe ckpelwmsaHme. MNepBblid 3aKOH
MeHaens — 3aKoH AOMUHUPOBaHWA. BTopon 3akoH MeHaens — 3aKoH paclienieHns. 3akKoH YncToTel ramet. AnrnbpugHoe ckpelmBaHune. TpeTui 3aKoH
MeHzena — 3aKOH He3aBMCMMOrO HacnefoBaHWA. AHann3npyroLlee ckpellmBaHne. XpoMocoMHas Teopusa HacieacTBeHHOCTU. CoBpeMeHHble npeacTaBiaeHma
O reHe v reHome. 'eHeTurka nosa. [NonoBble xpomocombl. CLenneHHoe ¢ NOAOM HacieoBaHue.

3aKOHOMEpPHOCTN N3MeHYMBOCTU. HacneacTBeHHas 1 HeHacneACTBEHHAA U3MEHUNBOCTb. MogundukaumoHHas nameH4mBocTb. KoMbrHaT1BHaA 1 MyTaLMoOHHas
n3MeH4MBOCTb. MyTauun. Tunel MyTaumi. MyTtareHHble $pakTopbl.



3HauyeHue reHeTnKmn ana meanunHbl. Banaxne MYyTareHOB Ha OpraHM3M 4esioBeka. HaCﬂe,EI'CTBeHHbIe 601e3HU yenoBeKa, X NMPUYnHDbI N I'IpOCI)I/IﬂaKTI/IKa.
Me,EI'I/IKO-FeHeTI/ILIECKOE KOHCY/IbTpOBaHMe

JlabopamopHsie u npakmud4eckue pabomel

4.CocTaBnieHre NPOCTENLLNX CXEM CKpeLLMBaHWA.

5.PelueHune aneMeHTapHbIX FeHeTUYECKMX 3ajau.

6./13yueHne N3MeHUYMBOCTU. VI3yueHne N3MEHUYMBOCTH, MOCTPOEHNE BapMaLIMOHHOIO psja 1 BapuaLOHHOW KPUBOW.

7.BbisiBNeHNE UCTOYHMKOB MyTareHOB B OKpY>atoLeln cpese (KOCBEHHO) 1 OLLeHKa BO3MOXHbIX MOCNEACTBUIA UX BANAHUA Ha OPraHU3Mm.
8.. CocTaBneHne 1 aHann3 posOC/TIOBHbIX YeNoBeKa.

Tema 4. OcHoBbl cenekymn. buotexHonorusa (5 vaca)

leHeTWKa — TeopetTnyeckada oOCHOBa cenekuyunun. CeneKu,mn. OcCHOBHbIE, MeTOoAbl cenekymnn: FI/I6pI/IAI/I3aLI|I/IFI, I/ICKyCCTBeHHbII7I OT60p. OcHOBHble AOCTNXKEHNA N
HanpaeJeHNA Pa3BUTNA COBpeMeHHOl‘/JI cenekuumn. ,ﬂ,OMeCTVIKaLI,VIFI n cenekuyumsa. buotexHonorums, ee HanpaBaeHnAa N NepCcneKkTnBbl PasBUTUA. buobezonacHocme.

brnotexHonorums: AOCTMOKEHUNA N NEPCNEKTUBbI PasBUTUA. leHHas NHXXEHEepnA. KﬂOHMpOBaHMG./—eHemU"IeCKU MO@U¢UQUPOBGHH6/€ Oop2aHuU3Mebl. JTnyeckme
aCneKTbl Pa3BnNTNA HEKOTOPbIX VICCIIeAOBaHVIVI B brMoTexHonormm (KJ'IOHl/IpOBaHVIe yenoBeka).

JlabopamopHsie u npakmuyeckue pabomsi

9.AHanms n OUEeHKa 3TUYEeCKMNX aCnekToB Pa3BUTUA HEKOTOPbIX MCCﬂeAOBaHMVI B OMOTEXHONIOTUN.

Tematnuyeckoe naaHMpoBaHue

Ne /mt HazsBauue TeMbl

KonunuectBo uac
1 buonorus kak Hayka. MeToapl HAyYHOTO TIO3HAHUS 4
2 Kierka 20

3 Opranuzm 41



[MpomexyTouyHas arrecTanus 1
Peseps 2
Bcero 68

KaneHpapHo-temaTtnueckoe naaHnposaHue 10knacc,68u

MpunoxeHne N21

N2 Tema ypoka [Jarta [Jarta
MnaH. | dakr.
Pasznen 1. buonorus kak Hayka. MeTo1pl HAy4HOTO MO3HAHUA 44

1. Kpatkas uctopust pa3BuTHsI OHOJIOTUH 2.09

2. CymHocTb u3HH. CBOMCTBA dKHUBOTO 5.09

3. YpoBHM OpraHu3alNU )KUBOW Matepun. MeTo1bl TO3HAHUS KUBOU TPUPOIBI 9.09

4. CrapToBas KOHTpOJIbHas paboTa 12.09

Pazgen 2 . Kimetka 204

5. OTKpBITHE U U3YUCHUE KICTKH 16.09

6. OcCHOBHBIE TIOJIOKEHUS KJIETOUHON TEOPUH 19.09

7. XUMUYECKUH COCTaB KIIETKH 23.09

8. Heoprannueckue BemiecTBa KJICTKH 26.09

9. Jlnnm e 30.09

10. YTIeBo/ibl 3.10

11. benkn 7.10

12. Ipaxmuuecxas pabomalNel 10.10

Pemenue seMeHTapHBIX 3a/1a4 IO MOJICKYIISIPHOUM OMOJIOTHH

13. HyxknenHoBbIe KUCTOTHI. 14.10

14. Hanomexnonozuu 6 buonocuu 17.10

15. DykapuoTudeckas kietka. Hapyxnas memOpana, uTorniazma 21.10




Ipaxmuuecxas pabomaNe2 CpaBHEHUE CTPOCHHUS KJIIETOK PACTEHUN H
KUBOTHBIX (TabIuIa)

16. DykapuoTuieckas kierka. Opranouabl 24.10
Ipaxmuuecxas pabomaNe2 CpaBHEHUE CTPOCHHUS KJIIETOK PaCTEHUN H
KUBOTHBIX (Tabiu1a)

17. Jlabopamopmwiil npakmuxym 28.10
3.HaGuroieHue KIeTOK paCTeHHA 1 )KHBOTHBIX TI0]] MUKPOCKOIIOM Ha TOTOBBIX
npenaparax.

4 TTpuroToBJI€HUE U OMTMCAHNE MUKPOIIPENApaTOB KJIETOK PACTEHU.
5.M3ydeHue mia3molin3a 1 IeTIa3MOJIu3a B KJIETKaX KOXKHMIIBI JTyKa.

18. Knerounoe sinpo. Xpomocomsl I enomuxa. Bausnue Hapkoeennvix sewgecms Ha | 31.10
npoyeccwl 8 Kiemke.

19. 3aueT «KneTtka» 11.11

20. [TpokapuoTnyeckas KieTka 14.11

21. Peanuzarus nHaciaeacTBeHHOW HHGOPMAIMK B KJIETKE [ eHETHUECKH KO 18.11

22. TpaHCcKpUNIIUS U TPAHCIISIIUS 21.11

23. Bupycei-ueknerounas gopma Ku3HHA 25.11

24. Bupycsr kak Bo30yautenu 6onesneit. CIT/I. 28.11

Paznen 3. Opranusm 41vac

25. Opranusm — eauHOE 11e710€. MHOT000Opa3ue OpraHu3MoB 2.12

26. OOMeH BelecTB U SHEPTUH 5.12

27. DHepreTUYecKuii 0OMeH. 9.12

28. [Tnactrueckuii oomeH. dorocuHTE3 12.12

29. Pemrenne 3a1a4 Ha IACTHYECKUI M SHEPTETUICCKUI 0OMEH 16.12

30. JleneHue KIEeTKU 19.12

31. Muro3 23.12

32. PasmHokenue: 6ecronoe u moyioBoe. JKu3HEeHHBIE IUKITBI OPraHU3MOB 26.12

33. becrnionoe pasMHO)XeHUE 30.12

34. [TonoBoe pa3zmMHOXkeEHUE 13.01

35. O6pazoBaHue MOJOBBIX KIETOK 16.01

36. Meiios 20.01




37. Or1m1010TBOPEHUE 23.01
38. HapyxHoe onnonotBopenne BHyTpeHHEe 0110 10TBOPEHHE 27.01
39. JIBOIHOE OIIOJOTBOPEHUE 30.01
40. I/ICKyCCTBeHHoe OIUIOJAOTBOPCHUEC 3.02
41. HckyccTBEHHOE OIII0I0TBOPEHUE 6.02
42. OMmOpuoHanbHbIHM eproa [locTamMOproHaIBHEI IEpruo 10.02
43. OnTorenes yesnoBeka. PenpoyKTHBHOE 3I0pOBbE YEIOBEKA 13.02
44. Bpennoe Bnusinue KypeHusi, alIkoroJisi, HAPKOTUUYECKUX TPETapaToB Ha 17.02
pa3BHUTHE OPraHn3Ma M MPOJOJLKUTEIIBHOCTD KU3HH.
45. 3auer o Teme «Pa3zMHOXkeHWEe U UHAUBUYyaTbHOE Pa3BUTHEY 20.02
46. I'eneTnka Hayka 0 3aKOHOMEPHOCTSIX HACIEACTBEHHOCTH U U3MEHUYHUBOCTH 24.02
47. 3aKOHOMEPHOCTH HaclieoBaHusl. MOHOTHOPHUIHOE CKpEIIBaHNE. 27.02
[Tp.p.Ne4.CocTraBneHue mpoCTEHUITUX CXEM CKpPEITUBAHMS
48. AJnnenbHbIE T€HBI. 3aKOH YaCTOThI TaMET 3.03
49. Anamusupyrtomiee ckperniuBanue [Ipaktudeckas padorta NeS.Pemenne 6.03
AJIEMEHTAPHBIX TEHETUYECKUX 3a]1ay
50. JluruOpuHOE CKpEIMBaHUE 10.03
51. XpOMOCOMHasi TEOPUST HACTIEICTBEHHOCTH 13.03
52. CoBpeMeHHbIE NPEICTABICHUS O TEHE U TEHOME 17.03
53. Crpoenue reHa 5ykapuoT 3.04
54. I'eneruka moina 7.04
55. [IpakTruueckas padota. Pemenue 3amau Ha 3akoH T. Moprana 10.04
56. CueruieHye ¢ oJoM HacleqOBaHUE 14.04
57. N3menunBocTh: HeHacneacTBeHHas. [1p.p.Ne6. M3yueHne n3smMmeH4YnBOCTH. 17.04
N3yuenne n3aMeHYMBOCTH, IOCTPOCHHUE BApUALIMOHHOTO Psja U BapHallMOHHOU
KpUBOM.
58. N3menunBocTh: HacneacTBeHHas. [1p.p.Ne7.BoisiBlieHHE UICTOYHUKOB 21.04
MYyTareHOB B OKpY»Karolieil cpeie (KOCBEHHO) U OLIEHKa BO3MOYKHBIX
MOCJIEICTBUM UX BIIMSHUS HA OPTAaHU3M
59. I'enetuka u 310poBbe uenoBeka. lp. p. Ne§.. CoctaBieHue U aHAIU3 24.04
POJOCIIOBHBIX YEJIOBEKA.
60. HacnencrBennsie 6071e3HM 28.04
61. [IpomexyTouHas aTTecTaus 5.05




62. Cenexuusi: OCHOBHBIE METO/IbI U IOCTUKEHUS 12.05
63. OCHOBHBIC METOIBI CCICKIUN 15.05
64. buoTtexnonorusi, MeToibl. I enemuyecku MOOUPUYUPOBAHHBLE OPSAHUIMbL 19.05
65. buoTtexHonorus: OCTHKEHUSI U IEPCIIEKTUBBI pa3BUTHA. broGe30macHoCTs. 22.05
[Ip.p.Ne9.Ananu3s u olieHKa 3THYECKUX aCIIEKTOB Pa3BUTHS HEKOTOPBIX
HCCIe0BaHUN B OMOTEXHOJIOTHH.
66. 3a4eT «reHeTuKay 26.05
67. Peseps 29.05
68. Pe3zepn




Pabouas nporpamma 11 kiacc
buoJiorus
IHosicHuTeIbHASA 3aNIHCKA
Pabouyas mporpamma cocraBieHa Ha ocHoBe DenepanbHOTro ['ocy1apCcTBEHHOTO CTaHapTa, IPOTPAMMBI 10 OMOJIOTHH ISt 00IIe00pa30BaTEIbHBIX IIKOJI
(c6opHuK - M.: [Ipoda.,2016 r.), 6a30BBII YpOBEHB, MOJTHOCTHIO OTpaXKaroliel coaepkanue [I[pumMepHOit mporpaMmsl, C JOMOJTHEHUSIMH, HE TIPEBBIIIAIOIIUMHI
TpeOOBaHUS K YPOBHIO MOJIIOTOBKH 00yJarOIINXCSI.
Pabouas nmporpamma o 6mosnoruu uist 10- 11 kmaccoB pa3paboTaHa B COOTBETCTBHH C:

. ®enepanbHbIM 3aKOHOM 0T 29 niekadpst 2012 r. Ne 273- @3 «O06 obpazoBanuu B Poccuiickoit deaepannny,
. denepanbHBIM KOMIIOHEHTOM TOCYJJaAPCTBEHHOTO CTaHAapTa 00IIero 00pa3oBaHus, yTBEpKAEHHBIN Mpuka3zoM Munoopazoanusi PO Ne 1089 ot
05.03.2004 r.

[IpenonaBanue O6uosoruu B 2020-2021 yuebHOM roy BeAETCS B COOTBETCTBUH CO CIEAYIOUIMMH HOPMATUBHBIMU U PAaCIOPAIUTENIbHBIMA TIOKYMEHTaMU:

1. 3axon «O0 obpazoBanuu B Poccuiickoit denepaunn» ot 29.12.2012 Ne 273-D3 (¢ n3MEHEHUSIMHU U AONOJHEHUSMHU).
2. Ilpuka3z Muno6pazoanus PD ot 05.03.2004 Ne 1089 «O6 yrBepx)aeHuu (heaepaTbHOr0 KOMIOHEHTA TOCYIapCTBEHHBIX 00pa30BaTEbHBIX CTAHIAPTOB
Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOIIET0 M cpeaHero (IOJIHOTO) 0011ero 00pa3oBaHus» (C U3MEHEHUSIMU U JIOTIOJTHEHUSMH ).

3. [Tpuxa3z MunoOpazoBanust PO ot 09.03.2004 Ne 1312 «O06 yrBepxaeHuu penepaibHOro 0a3UCHOTO Y4eOHOTO MIaHa U MPUMEPHBIX YU€OHBIX IJIAHOB JJIS
o0OpasoBaTeNbHBIX YupexaeHui Poccuiickoit denepamuu, peaau3yonux mMporpaMMbl 001Iero 00pa3oBaHus (C HK3MEHEHHUSIMH U IOTIOJTHECHHSIMHU ).

4. Tlpuka3z Munuctepcta oopazoanust U Hayku PO ot 06.10.2009 Ne 373 «O06 yTBEepKICHUU U BBEJICHNHU B JIeHiCTBUE (DeIepalIbHOTO TOCYIapCTBEHHOTO
00pa3zoBaTeNIbHOTO CTaHIapTa HAYaJILHOTO 00111ero 00pa3oBaHus» (C U3MEHEHUSMHU U JIOTIOJTHEHUSIMH).

5. [Ipuka3z MunucrepcTBa obpazoBanus u Hayku PO ot 17.12.2010 Ne 1897 «O06 yrBepkaeHun enepaibHOTO TOCYAapCTBEHHOTO 00pa30BaTeIhHOTO
CTaHJapTa OCHOBHOTO OO0IIero 00pa3oBaHus (C N3MEHEHUSIMHU U JOTIOTHEHUSIMU).

6. IIpuka3z MunucrepcTBa oopazoBanus U Hayku PO ot 17.05.2012 Ne 413 «O6 yrBepxaeHuu (heaepabHOro roCy1apcTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
cpenHero oOmiero oopazoBaHus» (C UBMEHEHUSIMU U JIOTIOJTHEHUSMH ).
7. Ilpuka3z MunucrepcTBa oopazoBanus U Hayku Poccuiickoit @enepanuu ot 30.08.2013 Ne 1015 «O6 yrBepxkaeHuu [Topsiaka opraHu3aiuy U OC yIIeCTBICHUS
00pa30BaTeNIbHOM JIEATEIBHOCTH 110 OCHOBHBIM 00111e00pa30BaTeNbHBIM IIPOrpaMMaM - 00pa30BaTeIbHbIM IPOrpaMMaM HA4aJIbHOTO 00IEro, OCHOBHOTO
oO1ero u cpeaHero odmero 0opa3oBaHus» (C U3MECHEHUSIMH U JIOTIOJTHEHUSIMH).

8. [Ipuka3z MunuctepcrBa npocsemeHust PO ot 03.09.2019 Ne 465 «O0 yrBepkIeHUU MTEPEUHS CPEICTB 00yUEHUS U BOCIIUTAHUSI, HEOOXOUMBIX IS
peanuzanuu 00paz0BaTENbHBIX IPOTrPAMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIIEro U CpeHero o0Iero 0opa3oBaHusi, COOTBETCTBYIOIINX COBPEMEHHBIM
yCIOBUSAM 00y4YeHHsI, HEOOXOAUMOTO TP OCHAIIEHUH 00111€00pa30BaTEIbHBIX OPraHU3aIHi B LIEIX peal3alliid MEPOIIPHUATHIA MO0 COACHCTBUIO CO3aHUIO B
cyobekTax P® (ucxoast U3 mporHo3upyeMon MOTPEOHOCTH) HOBBIX MECT B 00pa30BaTEIbHBIX OpraHU3aIUsaX, KpUTepreB ero (opMUpoBaHUs U TpeOOBaHMI K
(YHKIIMOHATFHOMY OCHAIICHHIO, a TAK)KE€ HOPMATHBAa CTOMMOCTH OCHAIIICHHSI OJHOTO MECTa 00y4JaroIlerocs yKa3aHHbIMH CPEICTBAMU 00yUeHUs U
BOCITUTAHUS.
9.. Ilpuka3z MunucrepctBa npocserieHus PO ot 28.12.2018 Ne 345 «O denepaibHOM nepedHe y4eOHHKOB, PEKOMEH/IyEMBIX K MCII0JIb30BAaHUIO IPU
peanu3ay UMEIOIINX FOCyJapCTBEHHYIO aKKPEIUTALINI0 00pa30BaTeNIbHBIX TPOrpaMM Ha4aJbHOTO 00IIEro, OCHOBHOTO O0IEro, CpeHero 001ero
oOpa3oBaHusm» (C U3MEHEHHUSIMH U JOTIOHEHUsAMH, OT 18.05.2020 No249).



10. ITpuka3z Munuctepcra oopasoBanus u Hayku PO ot 09.06.2016 Ne 699 «O0 yTBep>KACHUU MEpEUHs OpraHU3aIHii, OCYIIECTBISIOMUX BBITYCK Y4€OHBIX
0COOUH, KOTOPBIE IOIYCKAIOTCS K UCIOIB30BAHUIO TIPU PEATH3AIUN UMEIOIIUX FOCYIapCTBEHHYIO aKKPEIUTALMI0 00pa30BaTEeIbHBIX MIPOrpaMM Ha4aJIbHOTO
0011ero0, 0OCHOBHOTO O0IIIET0, CpeTHero o0IIero 00pa3oBaHus» (C U3MEHEHUSIMU U IOTIOTHEHUSIMH ).

11. TlocranoBnenne denepanbHOM CIyKOBI IO HAJ30PY B CBETE 3aIUTHI ITPaB MOTPeOUTENeH U OIaronoydus 4yenoBeka, [ TaBHOTO TOCYAapCTBEHHOTO
canutapHoro Bpaua P® ot 29.12.2010 Ne 189 «O6 yreepxknenuu CanlluH 2.4.2.2821-10 «CanutapHO-31HU1eMUAOJIOTTYECKUE TPEOOBAHUS K YCIOBUSM U
OopraHusanuu o0ydyeHus B 00111e00pa30BaTENIbHBIX YUPEKACHUIX» (C U3MEHEHUSMHU U JONOJHEHUSIMHU).

12.ITonoxxeHue o CTPyKType, NOpsAAKe pa3padOTKU U YTBEPXKIEHUU pabOUnX NMporpaMM yueOHbIX PeAMETOB (KypcoB) nenaroros, peanusyomux @I'OC HOO,
00O B MBOY «COLII Ne36»

13.Vuebnsiii mman MBOY «COLI Ne36» anst yyamuxcs.

Konuenimu:

[Ipuka3z MunuctepctBa oOpazoBanust 1 Hayku P® ot 15.06.2016 Ne 715 «O06 yrBepxaennn KoHuenuu pa3BUTHs IKOJIbHBIX HH()OPMAIIMOHHO-
OUOIMOTEYHBIX LIEHTPOBY.

Ha ocnosanuu crnedyrowux uHCmpyKmueHvIX 1 Memoou4ecKux Mamepudaos:

1. IIpumepHbIe OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBbI HAYAJILHOTO 00111ero 00pa30BaHUs U OCHOBHOT'O 00111ero 00pa3oBaHusl, BHECEHHBIX B PEECTP
00pa3zoBaTeNbHBIX MPOTPAMM, 0JJ00PEHHBIX (eepaTbHBIM y4eOHO-METOIMUECKIM 00BeMHEHNEM 110 001emMy oopazoBanuto (potokos oT 08.04.2015 Ne
1/5). http://fgosreestr.ru/.

2. IlpumepHast ocHOBHast 00pa3oBaTeIbHAs POrpaMmMa CpeIHero oo1ero oopa3oBanus (0100peHa peneHneM (heaeparTbHOTo YIe0HO -METOINIECKOTO
00beIMHEeHHS 10 001IeMy 00pa3oBaHuio (MpoTokost ot 28.06.2016 Ne 2/16-3).

s memoouueckozo obecneuenus peanuzayuu 6HeypouUHoU oesmenbHocmu 8 pamkax DedepanbHoco 20Cy0apcmeeHHo20 06pa308ameibHo20 Cmanoapma
OCHOBHO020 00Ue20 0OPA308aHUS PEKOMEHOYeM UCNOIb308AMb Clledyroujue nocoous.

1. BueypouHas 1eaTeIbHOCTh NIKOJILHUKOB. MeToaudeckuit kouctpyktop/ [1.B. I'puropses, I1.B. Ctenanos. — M.: IIpocsenienue, 2010 -233c.

2. ITucemo MunoOpnayku Poccun ot 18.08.2017 Ne 09-1672 «O nampaBiaeHurn MeToIMUECKHX PEKOMEHIAINI TI0 YTOUHEHUIO TIOHITHI M COJEPIKaHMs
BHEYPOUHOH AEATEIbHOCTH B paMKaX peajn3alii OCHOBHBIX 0011e00pa30BaTeIbHbIX MPOTPaMM, B TOM UKCIIE B YACTH MIPOEKTHOM JEATEIbHOCTI.
Ha ocHoBanuu crieqyronmx HHCTPYKTUBHBIX U METOIMYECKUX MaTEpUajIOB:

1. [IpumepHbIe 0OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBbl HAYATLHOTO 00111ero 00pa3oBaHUs U OCHOBHOTO OOIIero 00pa30BaHu s, BHECEHHBIX B PEECTP
00pasoBaTeNbHBIX MPOTPaMM, 0JI00PEHHBIX (eepaIbHBIM yU4eOHO-METOAMUYECKIM 00BeAMHEHUEM 110 001IeMy 00pa3oBaHuio (TpoToKoa OT 8 ampens 2015r. Ne
1/5). http://fgosreestr.ru/. 3
2. IlpumepHas ocHOBHasi 0Opa3oBaTelibHas IporpaMMa cpeHero ooiiero 0opa3oBanus 0100peHa perieHreM GenepaabHOro yaueoHO-MEeTOAMYECKOTO
o0beAMHEeHU 110 001IeMy 00pazoBaHuto (IpoTokoa oT 28 uroHs 2016 r. Ne 2/16-3).

3. [Tucemo MunucrepctBa obpazoBanus u Hayku PO ot 01.04. 2005 r. Ne 03-417 «O nepeuyne yueOGHOT0 ¥ KOMITBIOTEPHOTO 000PYIOBaHUS ISl OCHAILICHUS
00111e00pa30BaTENBHBIX YUPEKICHUN.

4. Pexomenjaniun MunuctepctBa oOpasoBanus 1 Hayku PO ot 24.11.2011 r. Ne MI-1552/03 «O6 ocHaiernn o011eo0pa30BaTebHbIX YUpEKACHUN yd4eOHbIM

U y4eOHO-1a00paTOpHBIM 000PYAOBAHUEM).
JU1st MeToAn4ecKoro o0ecreyeHus pealn3aliy BHEYPOUHOU eaTeNbHOCTH B paMKax PeiepaabHOro rocy1apcTBEHHOro 00pa30BaTeIbHOTO CTaH1apTa
OCHOBHOTO 00111ero 00pa3oBaHMs PEKOMEH/IyeM UCIIOIb30BaTh CIEAYIOLIUE TOCOOHS:
1. BHeypouHas feqTenbHOCTh HIKOJIbHUKOB. MeToauueckuit konctpykrop/ [.B. I'puropses, I1.B. Crenanos. — M.: [Ipocsemenue, 2010 -233c.



https://www.google.com/url?q=http://fgosreestr.ru/&sa=D&ust=1606928022747000&usg=AOvVaw2V77DDVV3Z6ev43Ye9GB6g

2. Pacnopspkenue [IpaBurensctBa Poccuiickoit eneparuu ot 4.09.2014 r. Ne 1726-p «Konnenuu pa3BUTUs TONOJHUTEILHOTO 00pa30BaHus IeTel» (B 4acTu
MOJICP KKK BHEYPOUHOU AEATEIBHOCTU M OJIOKA JIOTIOHUTEILHOTO 00pa30BaHMs).
3. [Tucemo Muno6puayku Poccun ot 18.08.2017 Ne 09-1672 «O HanpaBieHud MeToIMUeCKUX PEKOMEHIAIMA 110 YTOUHEHHIO MTOHATHI U COJIEpyKaHHS BHE-
YPOUHOM AEATEIBHOCTH B paMKaX pealn3alui OCHOBHBIX 00111€00pa30BaTebHBIX IPOrPaMM, B TOM YMCIIE€ B YACTH MMPOEKTHOU JEATEIIEHOCTH.

. OCHOBHOU 00pa3oBaTeIbHON porpaMMoit cpenHero (oiHoro) obmiero oopazoanus MBOY COILL Ne36 n. HoseiitYosin CeBepoOaiikainbCkoro pailoHa
Bbypsaruu;
. yueOHbIM Tu1anoM Ha 2018-2019 yue6nsiit ron MBOY COILL Ne36 n. Hossrit Yosin CeBepoOaiikanbekoro paiiona bypsitum;
. [Tpukazom Munucrepcra oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 31.03.2014 Ne 253 «OO0 yrBep)aeHUH QenepaTbHOTO TepeuHs

Y4eOHHUKOB, PEKOMEHTyEMBIX K HCIOJIb30BAHHIO MIPU PEATH3AINN UMEIOIINX TOCY/IapCTBEHHYIO aKKPEAUTAIIHIO 00pa30BaTeIbHBIX IPOTPaMM HadallbH OT'0
00111eT0, OCHOBHOTO OOIIIET0, CPEIHET0 00IIero 00pa3oBaHuUs.
Ha OCHOBE:!
. [Iporpammsl cpeaHero (moJiHOTro) odiero oopasosanus. buonorus. O6mas
6uonorus. 10-11 xinaccel. ba3osslit yposenb. ABT. M.b.Aradonosa, B.1.
CuBornazos. M.: lpoda. - 2019 .

. VYyebnnka . buonorus. O6mrast 6nosorus. ba3ossiif ypoBens. 11 kimacc. 2 —
crepeotunHoe. AT. B.I. CuBornazos, U.b. Aradonosa, E.T.
3axapoBa M.: Beprukais, [Ipoda.- 2019 r.
buonorus kak yaeOHBII TpeIMET — HEOTheMJIeMasi COCTaBHAS YaCcTh €CTECTBEHHOHAYYHOTO 00pa30BaHMsI Ha BCeX CTYMEeHIX oOyueHus. Kak ouH U3 BaXKHBIX
KOMIIOHEHTOB 00pa3oBaTesibHOM 0051acTh «EcTecTBO3HaHNE» OMOJIOTHS BHOCUT 3HAYUTEIILHBIN BKIIAJ] B JOCTHKEHHUE 1eJiei o0miero oopa3oBaHus,
obecrieurBasi OCBOCHHE YJAlTUMHUCS OCHOB YU€OHBIX TUCIIUTIINH, PA3BUTHE UHTEIUICKTYATbHBIX U TBOPUYECKHUX CITOCOOHOCTEH, (hOPMUPOBAHUE HAYIHOTO
MHUPOBO33PEHHUS U IIECHHOCTHBIX OPUECHTAIIHH.

Kypc obmieii 6uosioruu 10JpKeH OBITh HAaNpaBieH Ha (JOPMHUPOBAHKE Y YUAIIMXCS 1IETOCTHON CUCTEMbI 3HAHUH O KUBOH MPHUPOJIE, €€ OPraHu3aIiy OT
MOJIEKYJIIPHOTO JI0 OMOC(hHEpPHOTO YPOBHS, €€ IBOJIOIUHU. Y MIKOJbHHUKA JODKHO OBITh CPOPMUPOBAHO OMOIIEHTPHYECKOE MHUPOBO33PEHHE, OCHOBAHHOE HA
ITyOOKOM TIOHMMaHUHU B3aMMOCBSI3H 3JIEMEHTOB YKHBOUM M HEKUBOU MPUPO/IBI, OCO3HAHUH YEJIOBEKA KaK YaCTH MIPUPO/IBI, TPOTYKTA IBOJIOIUN KUBOW MaTEPHH.
B paGoueii mporpaMMe HaILIN OTPAKEHHUE TSI U 33JIa4l U3YYCHHS OMOJIOTUH Ha CTYIICHH CpeaHero (ITOJTHOT0) 001Iero o0pa3oBaHus:

. OCBOEHHE 3HAaHUI 0 OMOJIOTUYECKUX CUCTEMaX (KJIETKa, OpTaHU3M); HCTOPHH PAa3BUTHUS COBPEMEHHBIX IIPEICTABICHUM O )KUBOM MPUPOJIC; BBIIAFOIITUXCS
OTKPBITHSIX B OMOJIOTHYECKON HAyKe; POJI OMOIOTHYECKON HayKu B (HOPMHUPOBAHUH COBPEMEHHOMN €CTeCTBEHHOHAYUYHON KapTUHBI MUPA; METO1aX HAyYHOTO
MO3HAHUS;

. OBJIaJICHUE YMEHHUSIMU 00OOCHOBBIBATh MECTO U POJIb OMOJIOTMUECKUX 3HAHUI B MPAKTUYECKON JAeSITENEHOCTH JIOCH, Pa3BUTUH COBPEMEH-HBIX
TEXHOJIOTUI; TPOBOIUTH HAOIIOACHHS 32 SKOCUCTEMAaMH C IEIbI0 UX OMMCAHUS M BBISIBJICHUS €CTECTBEHHBIX U aHTPOIIOICHHBIX U3MCHCHU;

. HAXOJWUTh U aHATU3UPOBATH HHPOPMAIIHIO O )KUBBIX 00BEKTAX;

. pa3BHUTHE NO3HABATENIbHBIX HHTEPECOB, NHTEIIEKTYaIbHBIX H TBOPUYECKUX CIIOCOOHOCTEH B MpOIlecce N3YUEHHUS BBIIAIOIIUXCS TOCTHKEHUH OHOJIOTHH,
BOIIEIIINX B OOIIEUETOBEUECKYIO KYIbTYPY; CIOKHBIX U IPOTHBOPEUMBHIX MMYTEH Pa3BUTHUS COBPEMEHHBIX HAyYHBIX B3IJIAIOB, UJIEH, TEOpUI, KOH IETIIUH,
Pa3IUYHBIX TUIOTE3 (O CYITHOCTU U IPOUCXOXKICHUH )KU3HU, YEJIOBEKa) B X0/ pabOThl € Pa3IMYHBIMU UCTOYHHUKAMU HH(POPMAIUH; BOCIUTAHHE
yOeXAEHHOCTH B BO3MOXKHOCTH MO3HAHMUS KUBOI MPUPOIBI, HEOOXOAUMOCTH OEpPEeKHOTO OTHOIIEHUS K TPUPOIHOM cpesie, COOCTBEHHOMY 370POBbIO;
YB)KEHUS K MHEHUIO ONITIOHEHTA TPU OOCYKICHUH OMOJIOTHYECKUX MPOoOIeM; HUCHOIb30BaHUE MPUOOPETEHHBIX 3HAHUN U YMEHUH B TIOBCETHEBHOM KU3HU



JUISL OLIEHKHU TIOCJIEJICTBUIA CBOCH IEATEFHOCTH 110 OTHOIICHHUIO K OKPYXKAOIIEeH cperie, 310pOBbI0 APYTHX JIOACH U COOCTBEHHOMY 3/I0POBBIO; 000 CHOBAHHS U
coOmoIeHns Mep Mpo(UITAKTUKY 3a00JI€BaHNH, TPABUII TIOBEICHUS B IIPUPOJIE.

. OCBOCHHE CUCTEMBI OMOJIOTUYECKUX 3HAHUN: OCHOBHBIX OMOJIOTUYECKUX TEOPHUH, NAEH 1 MPUHLIUIIOB, JIKAITUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHOHAYYHOI KapTHHBI MHUPA; O CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTAX OMOCUCTEM (KJIETKa, OPTraHu3M, MOMYJIALUs, BU]I, OnoreoleHos, buochepa);
O BBIIAIONINXCSI OMOJIOTHUECKUX OTKPBITUSAX U COBPEMEHHBIX MCCIICIOBAHUAX B OMOJIOTHIECKOM HAYKE;

. 03HAaKOMJICHHE C METOJaMH MTO3HAHUS TIPUPOJIBI: UCCIIEAOBATEIILCKUMHI METOJaMH OHOJIOTUYECKUX HAayK (IIUTOJIOTHH, T€HETUKH, CEeJICKIIHH,
OMOTEXHOJIOTHH, KOJIOTHH); METOJITAMH CaMOCTOSTEIILHOTO MPOBEACHUS OMOJIOTHIECKUX UCCIIEIOBAaHMH (HAOIIOIEHHSI, N3MEPEHUE, SKCIIEPUMEHT,
MO/ISITMPOBAHUE) U TPAMOTHOTO O(OPMIICHHS ITOJTyYSHHBIX PE3yJIbTaTOB; B3aUMOCBSI3bI0 Pa3BUTHSI METOJIOB M TEOPETUYECKUX 0000IICHHI B OMOJIOTHYECKON

HayKe;

OBJIAJIEHUE YMEHHUSIMU: CAMOCTOSITENIbHO HaXOIUTh, AaHAJTM3UPOBATh U MCIIOJIb30BaTh OMOJOTHYECKYIO HH(OPMAIIHIO; T0IH30BATHCSI OMOJIOTUYECKO 1
TEPMUHOJIOTHEH U CHMBOJIMKOH; YCTaHABJIMBATH CBSI3b MEXKIY pPa3BUTHEM OHOJIOTHU U COIIMAIBHO -9KOHOMHYECKUMH U HKOJIOTHIECKUMHU MTPOOIeMaMu
YeJI0BEYECTBA; OLIEHUBATh MOCJIEICTBUS CBOEH JIEATEIbHOCTH 110 OTHOILLIEHUIO K OKPYXKAIOILEl cpejie, COOCTBEHHOMY 3/10pOBbIO; 0OOCHOBBIBATh U COOIIO/IATh

Mephl npodunakTuku 3adoneBanuii 1 BUU-unbeknm, npaBuia moBeaeHus B MpuUpoie U odecriedeHus: 6€30MacHOCTH COOCTBEHHOM KU3HEACATEIHHOCTH B
Ype3BBIYaHBIX CUTYAIHUSAX MPUPOJTHOTO U TEXHOTCHHOTO XapaKTepa; XapaKTeprU30BaTh COBPEMEHHBIC HAYUYHBIC OTKPBITHS B 00JIACTH OMOJIOTHH;
CaMOCTOSITENILHO MPOBOIUTH OUOJIOTMYECKUE UCCIIeI0BaHUS (HAOIIOIeHHEe, H3MEPEHHUE, SKCIIEPUMEHT, MOJAECITUPOBAHNE) U IPAMOTHO O(OPMIISTH MOJTyYE€HHBIE
pe3yNbTaThl; aHATU3UPOBAThH U UCMOJIb30BaTh OMOJIOTHYECKYIO HH(OPMALIHIO;

. pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH B MpoOIIecce: 3HAKOMCTBA C BBIIAIOIIMMUCS OTKPBITHSIMH U
COBPEMEHHBIMH HCCIIEI0OBAaHUSMU B OMOJIOTUYECKON HayKe, periaeMbIMU €10 IpoOieMaMu, METOI0JIOTHEN OMOJIOrMYeCKOro UCCIIe-10BaHus; TIPOBEACHUS
AKCIEPUMEHTAIbHBIX UCCIEA0BAHNMN, PEIICHHs] OMOJIOTHYECKUX 3a]1a4, MOACITUPOBAHUS OHOJIOTMUYECKUX 0OBEKTOB U MPO-11ECCOB;

. BOCIUTaHUE: YOXKIACHHOCTH B BO3MOYKHOCTH MO3HAHUS 3aKOHOMEPHOCTEH KUBON IPUPO/IBL, CII0KHOCTH ¥ CAMOIIEHHOCTH JKU3HH KaK OC-HOBBI
o011eYesoBeueCKUX HPaBCTBEHHBIX [IEHHOCTEH U pallMOHAIBHOTO MTPUPOIOTIONB30BaHUS; HEOOXOAUMOCTH OEpEKHOTO OTHOIIIEHUS K HEll, COOI0IeH Us
3THUYECKUX HOPM IPU MPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

. HCIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUI U YMEHUN B TIOBCEIHEBHOM JKU3HHU I OLICHKH MOCIEICTBHUI CBOEH AeATEeIbHOCTH MO OTHOIICHUIO K
OKpYy»Karolei cpefe (coOtoIeHre MpaBUil IOBEICHUS B IPUPOJIE, COXPAHEHUSI pABHOBECHUS B 9KOCHCTEMaX, OXpaHbl BUJIOB, SKOCUCTEM, OHochepsl),
coOCTBEHHOMY 37I0POBBIO (COOIIOIeHNE Mep MPOoDUITaKTHKU 3a00ieBaHuM, oOecrieueHre 0€30MaCHOCTH )KU3HEAEATEILHOCTH B YPE3BBIYAMHBIX CUT yaIUsIX
MIPUPOJIHOTO M TEXHOIEHHOT'O XapaKTepa) Ha OCHOBE MCMOJIb30BaHU OMOJIOTUYECKUX 3HAHUHN U YMEHHM B MOBCEAHEBHON KU3HU; BEIPAOOTKHU HABBIKOB
9KOJIOTMUECKOH KYJIbTYphl; 000CHOBAHUS U cOOMIOAeHHs Mep poduinakTiky 3adoneBanuii u BUY-undexkuun.

OO0mas xapakTepucTHKa y4eOHOr0 nmpeaMera
BuoJorus 11 kiaacca
[Ipennaraemas mporpaMmMa paspaboTaHa Ha OCHOBE (peepaabHOTO KOMIOHEHTa ['ocynapcTBeHHOTO cTaHAapTa 00IIero 00pa3oBaHus U MPUMEPHON
MIPOrpPaMMBbI CpeHEro (MOJIHOTO) 001Iero 00pa3oBaHus, B COOTBETCTBUU C KOTOPBIMH Ha U3ydeHue Kypca Ouonoruu Ha B 11 kimacce —2 4 B Hezednto (66 ).
PaGouas mporpamma mpeaycmaTpuBaeT GOpMHUpPOBAHHE Y YUAIIUXCA 00IIeydeOHBIX YMEHUI 1 HABBIKOB, YHUBEPCAIBHBIX CIIOCOO0B ESITENLHOCTH U
KITFOYEBBIX KOMIETEHIIMA. B 3TOM HampaBieHuu NpuopuTeTamMu Jisi yaueOHOTO mpeaMeTa «buonorusy Ha CTYMeHU CpeHero (TMOTHOT0) 001Iero o Opa3oBaHus
SIBJISIFOTCSI: CPAaBHEHUE OOBEKTOB, aHANN3, OIICHKA, PEIICHUE 3a]]a4, CAMOCTOSTENIbHBIN MOUCK HHPOPMAIUH.

JlanHas nmporpaMma peain3oBaHa B yueOHuke: CusornaszoB B.U., Aragonosa U.B., 3axaposa E.T. O6mas ouosorus. 11 knacc: ydaeGHUK U1t 6a30BOro ypoBHSI.
M: [poda, 2013 r.
PeszepBHOe Bpems cocraBisieT 3 yaca.



ITo mporpamme 3artaHupPOBaHO
. nabopaTopHBIX paboT - 3,
. NpaKTUYEeCKUX padoT — 3,
. 3KCKypeuit — 1,
. 00001ar1IuX ypokoB — 7/,
. POBEPOYHBIX padboT — 3.
JlabopaTropHbie padoThI:
1. «Omnucanue ocobeit BuIa o MOPQOIOTHIECKOMY KPHTEPHION;
2. «BpIsBIICHUE TIPU3HAKOB CXOJICTBA 3aPO/IBIINICH YeI0BeKa U JPYTUX MIICKOMTUTAIONINX KaK JIOKa3aTeIbCTBO UX POJICTBAY,
3. «CocraBlieHUE CXeM Tepeadu BEIIeCTBA U SJHEPTHH (I[ETICH MUTaHUsI) B SKOCUCTEMEY,;
IIpakTnueckune padoThl:
1. «BbIsIBIEHUE TPUCTIOCOOICHHOCTH OPTaHU3MOB K Cpe/ie OOUTaHUSY;
2. «BpIsBIICHUE aHTPOIIOTCHHBIX U3MEHEHUH B DKOCHCTEMAaxX CBOSH MECTHOCTH (B BHJIe pedepaTa, Mpe3eHTAIIMH, CTCHIOBOTO JIOKJIA/Ia U TIp. )»;
3. «CpaBHHTEIbHAS XapaKTEPUCTHKA PHUPOJTHBIX IKOCHCTEM U arpO3KOCHUCTEM CBOCH MECTHOCTHY
JKCKypceus:
1. «EcTecTBeHHBIE (JIEC 1 /Ip.) M HCKYCCTBEHHBIE (TTAPK, Cal, CKBEP, U JIP.) SKOCHCTEMBI»
OO6o0maromue ypoku:
1. «MHUKPOIBOITIOLIHS
2. «OBOJIIOIMOHHOE YYECHHE
3.«Pa3BuTHE KU3HU HA 3eMIIe»
4. «CTPYKTYypa 3KOCUCTEM
5. «buocdepa»
6. «9KOCUCTEMBD»
7. O600menne 3HaHUM 110 Kypcy Oouosnoruum 11 kmacca
[TpoBepouHbie pabOTHI:
1. «DBOJIFOLIMOHHOE yYEHUEY;
2. «Pa3Butue xu3Hu Ha 3emie. [IpoucxoxaeHue yenoBekay;
3. «DKOCUCTEMBIY.
MecTo y4eOHOr0 nmpeaMeTa B y4eOHOM IJIaHe
Jlnia o6s3aTensHOr0 M3y4YeHus yaeOHoro npeameta «buosorus» Ha 3Tamne cpeaHero (IoJHOro) odmiero oopasoanus GpenepanbHblii 0a3UCHBINA yueOHBIN
IUTaH JUTsl 00pa3oBaTenbHBIX yupexkaeHuii Poccuiickoit @enepannu otBoauT B 11 kmacce 2 vaca B Henento (66 4acoB B roj).
Cnoco0bl KOHTPOJIS M OLICHUBAHMSA 00Pa30BaTeJIbHbIX JOCTHKCHUH y4AIMXCS 110 OMO0JI0THHI
OneHuTts ypoBeHb U KauecTBO 3YH oOyuaronuxcst Ha pa3IMyHbIX dTanax U3y4eHus MpeMeTa Mo3BOJISIeT CUCTEMa KOHTPOJIUPYIOIIUX U3MEPUTENIeH, KOTOphIE
JOJIKHBI HAXOAUTHCS B JIOTUYECKOHN CBSI3M C COJIEpKaHuEM y4eOHOTO MaTepraia U COOTBETCTBOBATH TPEOOBAHMSIM K YPOBHIO YCBOCHHUS MPEAMETA.
OtMeTKa 5 (OTJIMYHO») BBICTABISIETCS, KOT/Ia TIOJTHO U TITYOOKO PacKpBITO COAEp KaHMe MaTepuala MporpaMMbl M YIeOHHUKA; Pa3bsICHEHBI ONPeICTICHHS
MOHATHI; UCIIOJIb30BAHBI HAYUYHbIE TEPMUHBI U PA3INYHbIC YMEHUSI, BEIBOIBI U3 HAOMIOACHUI U OTIHITOB; OTBET CAMOCTOSITENbHBIN, UCTIONH30BaHbI PaHee
MPUOOpPETEHHBIE 3HAHUS; BO3MOXKHBI |-2 HETOYHOCTH BTOPOCTEIIEHHOTO XapaKTepa.



OtMmeTKa 4 («XOPOIIO»): TTOJHO U TITyOOKO PACKPHITO OCHOBHOE COJIEpKaHHE MaTepralia; B OCHOBHOM MIPABUIIBHO M3JI0KEHBI TIOHATHS U MCTIOIB30BAHBI
Hay4YHbIE TEPMUHBI; OTBET CAMOCTOSTEIILHBIN; ONPECTICHHUS MOHATUI HETIOJIHbIC, TOMYIIECHb HE3HAUNTEIbHBIC HAPYILICHHS B IOCIICAOBATEILHOCTH U CTUJIE
0TBETa, HEOOJIBIINE HETOYHOCTH IIPY OOOOIIEHUH U BBIBOJAX U3 HAOMIOACHUH U OTIBITOB.

OtmeTka 3 («y10BJIETBOPUTEIBLHO»): OCHOBHOE COJIEpKaHKe yueOHOTo MaTepuaia yCBOCHO, HO U3JI0KEHO (parMEeHTapHO, HE BCET/Ia MOCIIEA0BATEIBHO;
OTIpe/ieNIeHUs TIOHATHI HEIOCTATOYHO YETKUE; HE MCIIOJIb30BaHbl B KAUECTBE JI0KA3aTeIbCTBA JAHHBIC HAOIIOICHUI U OTIBITOB MIIM IOMYIIEHBI OITHOKU TIPU MX
W3JI0KEHHH; TOTYIIEHBI OIIMOKN ¥ HETOYHOCTHU B MCIIOJIb30BAaHUN HAYYHOU TEPMUHOJIOTHH, OTIPEICIICHIH TOHATHH.

OtMmeTKa 2 («HEYI0BJIETBOPUTEIbHO»): YICOHBI MaTepHall HE PACKPHIT, 3HAHUS pa3pO3HEHHBIE, OECCUCTEMHBIE; HE IaHBI OTBETHI HA BCTIOMOTaTEIbHBIC
BOTIPOCHI YUUTEJIS; TOMYIIEHBI rPpyOble OIUOKH B ONPEACTICHUN TIOHSATHIA, TIPU MCIIOJIB30BAaHUH TEPMHHOJIOTHH.

OneHka BbINOJIHEHUS TECTOBBIX PaldoT Mo OHOJI0ruu:

OIICHKA MUHAMYM MaKCUMYyM
5 90 % 100 %

4 71% 89 %

3 51 % 70 %

2 0% 50%

OneHka BBITOJHEHHS] TPAKTUYECKUX (JJaOOpaTOpHBIX) padoT.

OO6yuatomue mabopaTopHbIe PAOOTHI OIEHUBAIOTCS TI0 YCMOTPEHHIO YUUTENS OIIEHKA «2)» HE CTaBUTCSI.

Otmerka "'S" cTaBUTCS, €CIU YUCHUK:

1. MPABWILHO OTIPEJIEITHII 11EJTh OTIBITA;
2. BBITIOJTHIII Pab0Ty B TIOJTHOM 00BeMe ¢ COOITI0IEHHEM HEO0X0IMMOM TIOCIEeIOBATEIFHOCTH ITPOBEACHUS OTBITOB M U3MEPEHUI;
3. CaMOCTOSITEJIbHO ¥ PAIIMOHAILHO BBIOpA M IMOATOTOBUII JIJIs1 OTIBITa HEOOXOAMMOE 000PYI0BaHKE, BCE OIBITHI MPOBEN B YCIOBUSAX M PEKUMAX,
00ecTeunBaroIuX MOJyYeHUE PE3YIbTaTOB U BHIBOJIOB C HAMOOJIBIIIEH TOUHOCTHIO;
4, Hay4HO TPaMOTHO, JIOTHYHO OMKCAJl HAOIIOACHHS U COPMYIMPOBAJT BEIBOJBI U3 OMBITA. B mpeacTaBIeHHOM OoTUeTe MPaBUILHO M aKKYPATHO BBIT OJTHUJ
BCE 3aIUCH, TaOJIUIIbI, PUCYHKH, Tpa(UKH, BEIYUCIICHUS U CJIETal BBIBO/IBI;
5. MPOSIBJISIET OPraHU3alMOHHO-TPYIOBbIC YMEHUS (TIOIJICP’)KUBACT YUCTOTY pabOUYero MecTa M MopsA0K Ha CTOJIE, SKOHOMHO MCIOJIb3YeT PacXOIHbIC
MaTrepHuabl).
6. AKCIIEPUMEHT OCYIIECTBIISAET IO TUIaHy C y4€TOM TEXHUKH O€30MaCHOCTH M IMPaBUJI pabOThI ¢ MaTepraiaMu U 000pyA0BaHUEM.
Otmetka "'4" cTaBUTCS, €CIIM YICHHUK BBITTOJHIII TPeOOBaHUS K olleHKe "S", HO:
1. OTIBIT IPOBOJIUI B YCIIOBHUSAX, HE 00€CMEUNBAIOIINX IOCTATOYHON TOYHOCTH U3MEPEHHIA;
2. WK OBLJIO OTMYIIEHO J1Ba-TPU HEJ0YETa,
3. WM He O6oJsiee 0IHOM HerpyOoi OMIMOKY U OAHOTO HEJOoYeTa,
4, WJIH SKCIIEPUMEHT IIPOBEJICH HE MOJHOCTHIO,
5. WIH B OMIMCAHUU HAOIOICHUI U3 OIBITa JOMYCTUII HETOYHOCTH, BBIBOJBI CAENAN HETOJIHBIE.
Otmerka "3" craBuTCS, €CIIN YUCHUK:
1. MIPABUJIBHO OTIPEAEIIII IIENb OMbITa; padOTy BBHIMNOJHSET MPABUIILHO HE MEHEE YeM HaIlOJIOBUHY, OJTHAKO OOBEM BBITIOJIHEHHOW YacTH TaKOB, YTO
MO3BOJISIET MIOJIYYUTh MPABUIBHBIE PE3YAbTAThl U BBIBOJIBI [0 OCHOBHBIM, IPUHITUITHAIBHO BAKHBIM 33/1a4aM padoThI;
2. WM moadop 06opynoBaHusi, 00BEKTOB, MATEPHUATIOB, a TAKXKE paOOTHI [0 HAYATY OIBITa MPOBEN C MOMOIIBIO YIUTENS; WIH B X0JIe IPOBEACHUS OTIBITA U

I/I3MepeHI/Iﬁ ObLIH JOITYIICHBI OIINOKH B OITUCAHHH Ha6J110,Z[eHHfI, (I)OpMy.]'II/IpOBaHI/II/I BBIBOJOB,



3. OTIBIT MTPOBOJMJICSA B HEPAIIMOHAIBHBIX YCIOBHSX, YTO IPUBEIIO K MOJYYSHUIO PE3YIBTATOB C OOJIBIIECH MOTPEITHOCTHIO; UM B OTUETE OBUIM JOIYIIEHBI B
oO1Iel CI0KHOCTH HE OoJiee ABYX OIIMOOK (B 3aMUCIX eIUHHII, U3MEPEHUSX, B BRIYMCICHUAX, IpaduKax, TabIuIax, cCxemax, u T.J1.) He PH HIUIHATBLHOTO IS
JaHHOH paboThI XapakTepa, HO MOBJIHUSBIIUX Ha PE3yIbTAT BHIIOJIHCHHUS,

4. JOITyCKaeT rpyOyro omuOKy B X0JIe SKCIIepUMeHTa (B 00bsICHEHUH, B 0(hopMIIeHUU paboThI, B COONIOICHUH MTPABHII TEXHUKH O€30MACHOCTH IIPU paboTe
C MaTepHaJIaMu U 000PyI0BaHUEM), KOTOPAsk UCHIPABIIETCS 10 TPEOOBAHUIO YIUTEIIS.

OtMmerka "2" craBuUTCS, €CIINM YUYCHUK:

1. HE OMPEEITNII CAMOCTOSTEIHHO IEJTb OTBITA; BBIOJHMII PAa00Ty HE MOJHOCTHIO, HE IOATOTOBMII HY)XHOE 000pyI0BaHNE H 00BEM BBITIOJTHEHHON YacTh
paboTHI HE IO3BOJISIET CACTATH PABUIBHBIX BHIBOJIOB;
2. WJTH OTIBITHI, U3MEPEHUS], BBIYMCIICHUS, HAOOACHUS TIPOU3BOIMIINCEH HETTPABUIIHHO;
3. WM B X0J1€ pabOThI U B 0TYETE OOHAPYKUJIUCh B COBOKYITHOCTH BCE HEIOCTAaTKU, OTMEUEHHBIE B TpeOOBaHUAX K olleHKe "3";
4. nornyckaet JiBe (1 0osiee) rpyoble OIIMOKY B XO/€ IKCIIEPUMEHTA, B 00BbsCHEHNH, B 0(OPMIIEHUH PabOThI, B COOJIIO/IEHUH TIPABUI TEXHUKU

0€30MMacHOCTH P paboTe C BEIleCTBAMU U 000pyI0BaHUEM, KOTOPbIE HE MOKET UCIIPABUTH JaXKe M0 TPEOOBAHUIO YUUTEIIS.
Coneprxanue TeM y4eOHOro Kypca
no 6uosiorum 11 kiaacce (66 yacoB, 3 HUX 3 Y — pe3epBHOI0 BpeMeHH)
Beenenue (1 4)
Paznen 1. Bua (36 u)
Tema 1. UcTopus 3B01I0UMOHHBIX Haeil (7 1)

Ucropust 3BosOITMOHHBIX Hael. Pazsutue Ouosoruu B 101apBUHOBCKHM epro. 3HadeHue padot K. JIunnes, yaenns XK.b. Jlamapka, Teopun K. Krobe.
[Ipeanoceinku Bo3HUKHOBEHM yueHus Y. Jlapsuna. OBomonnonHas teopus Y. Jlapeuna. Posis 3BomoninoHHoN Teopru B GOpMUPOBAaHUN COBPEMEHHON
€CTECTBEHHO-HAyYHON KAPTUHBI MUpA.

JleMOHCTpalyst )KUBBIX PACTEHUH U )KUBOTHBIX, T€pOAPHBIX K3EMIUISIPOB, KOJUIEKIIHMM, MTOKA3bIBAIOIIMX MHANBUAYATbHYIO H3MEHYMBOCTh U Pa3HOOOpasue
COPTOB KYJIbTYPHBIX PACTEHUI U MOPOJ JOMAIIHUX KUBOTHBIX.

OcHoBHble noHATHA. DBomonMs. Kpeanmonusm, TpaHcpopMu3M, IBOJIIOLUOHU3M. ['pynnoBas 1 UHAUBUAYaIbHAS U3MEHUYUBOCTH. VICKYyCCTBEHHBIN OTOOD.
boprba 3a cymectBoBanue. EcrecTBeHHBINH 0TOOP.

Tema 2. CoBpeMeHHOe 3BOJIOLUOHHOE YueHue (16 1)

Bun. Kpurepuu Buna. [onymsinus - cTpykTypHas €eqMHULA BUJIA, €AMHUIA 3BOIOIUMU. CHHTETUYECKas TEOPUS IBOJIIOIUH. J[BHXKYIIIME CHIIBI SBOJIFOLIUU:
MYTalMOHHBINA MTPOLECC, MOMYIISILIHOHHBIE BOJHBI, M30JIALUs, €CTECTBEHHBIN 0TOOD; UX BIMSHUE HA TeHO(POH NOMYIIuu. JBIXKYIIUN U CTaOHIIN3 UPYIOIIUN
€CTECTBEHHBIN 0TOOp. ATanTaluyu OPraHU3MOB K YCJIOBHSIM OOUTaHUS KaK pe3ysbTaT JeHCTBUS €CTECTBEHHOTO 0TOOpa. BugooOpa3oBaHue Kak pe3ynbTart
sBomronH. CriocoObl ¥ MyTH BUA000pa30BaHUSI.

CoxpaneHre MHOroo0pa3us BUJIOB KaK OCHOBA YCTOMYHMBOTO pa3BUTHS OHoChephl.rIaBHbIe HAIPAaBIECHUS 3BOJIIOIMOHHOTO Tpolecca. buonoruuec kuit
nporpecc u ouonoruyeckuit perpecc. [lpuunHb BEIMUpaHUs BUIOB.

Jloka3aTenbcTBa 3BOJIIOIMN OPraHMYECKOTO MUPA.

Hemonctparms. Tabmuisl U cxeMbl: «J{BIKYyIIIHE CUITBI ABOJIOLUNY, «OOpa3oBaHue HOBBIX BUJOBY, «CX0/ICTBO HAYAIbHBIX CTAIHI SMOPHOHAIBHOTO
pa3BUTHS MO3BOHOYHBIX». Pe3ynbTaTel MpUCHOCOOICHHOCTH OPTaHU3MOB K cpefie 0OUTaHuUs U pe3yIbTaThl BUI000pa30BaHUS; IPUMEPOB TOMOJIOTHYHBIX U
aQHAJIOTUYHBIX OPTraHOB, MX CTPOEHUS U IPOUCXOXKICHUS B IPOLIECCE OHTOTEHE3a; CXeM, MILTIOCTPUPYIOIIHUX MPOLECCH BUI000pa30BaHMs U COOTHOIIICHHE
nyTei MporpeccUBHON OMOJIOTUYECKOM IBOJIOLIUH.

JlaGopaTopHbIe U MPAKTUYECKHE PAOOTHI




- Onwucanne ocoOeit Buma mo Mop(oIoruaeckoMy KpUTEPHIO.
- BrrsiBiieHue mpucmnoco6IeHHOCTH OPTaHU3MOB K Cpejie 0OUTaHMUs.
OcnoBubIe IOHATHS. Bup, nomynsmus; ux kputepuu. ['enodon. JBrKymye CUIbl SBOJIIONMN: MYTaIIHOHHBIN MPOLIECC, MOMYISIIMOHHBIC BOJIHBI, U30JIALU,
€CTEeCTBEHHBIN 0TOOD. JIBMKymuii 1 crabummsupyroumii oToéop. CrocoOsl U Myt BUA000pa30BaHMUsL.
Tema 3. [Ipoucxoxnenue :ku3Hu Ha 3emJie (6 4)
Pa3Butue npeacrasineHuii o0 Bo3HukHOBeHUU KU3HU. OnbiThl @. Penn, JI. [Tactepa. ['MnoTespl npoucxoxkaeHust )KU3HU.
CoBpeMeHHbIe B3TJISAIbl HA BOSHUKHOBEHHE X13HU. Teopus Onapuna-XosaenHa.
VYcioxHEeHNe )KUBbIX OPraHUu3MOM Ha 3eMJI€ B IPOLIECCE IBOJIIOLUU
Hemonctpanus. Cxembl: «BO3HUKHOBEHHE OJTHOKJIETOUHBIX 3YKAPUOTHUECKUX OPTaHU3MOBY; « DBOJIIOIUS PACTUTEIBLHOTO MUPaY; « DBOJIOIHS )KUBOTHOTO
Mupa». OKkaMeHeN0CTH, OTIeYaTK OpraHUu3MOB B IPEBHUX Nopoaax. Penpoaykuun kapTuH, nzo0paxkaromux Gpaopy U payHy pa3InyHbIX 3p U 1€ PHOJIOB.
OcHoBuble noHATHd. Teopust Onapuna — XomnzaelHa. Xumuueckas sBoonus. buonoruueckas spomoius. [locteneHHoe ycinoxHEeHNEe OpraHu3alui U
MPUCTIOCOOIEHUS K YCIIOBUSM BHEIIHEH Cpeibl OPraHu3MOB B ITPOLIECCE IBOJIOLUU.
Tema 4. [Ipoucxo:xnenue yeaoBeka (7 4)
['unoTe3b! mpoucxoxaeHus yenoseka. [lonoxxeHne yenoBeka B CUCTEME KUBOTHOTO Mupa (Ki1acc Miekonuratouue, otpsia [pumatsel, posa Jlroau). DBomromnus
YeJI0BEKa, OCHOBHBIE JTaIlbl.
Pacsl yenoBeka. [Iponcxoxkaenue yenoBeyecknx pac. BuaoBoe eIMHCTBO 4eII0OBEYECTBA.
JleMoHcTpanyst MOJieNiel CKeJIEeTOB YeJI0BeKa, MOAETH «DTallbl pa3BUTHSI YEIOBEKa»
JlaGopaTopHble U MPaKTUYECKHE PabOThI
- BrIsiBIIeHME TPU3HAKOB CXOJCTBA 3apOABILIEH YETOBEKA U IPYIrUX MIIEKOIIUTAOIINX KaK JOKA3aTeIbCTBO POJICTBA.
Paznen 2. Oxkocucremsl (25 1)
Tema 5. Ikosaornueckue Gaxkropsl (5 4)

Opranusm u cpena. [Ipeamer u 3agaun sK0JI0TUU. DKOIOrHueckre (HakTopsl cpepl (abnoTHUeckue, OMOTHYECKHE, aHTPOTIOT€HHBIE), UX 3HAUYEHUE B JKU3HU
OpraHu3MoB. 3aKOHOMEPHOCTH BIIMSIHUS SKOJIOTHUECKUX (PAKTOPOB Ha OpraHu3Mbl. B3auMoOTHOLIEHHS MKy OpraHu3MaMu. MeXBUOBbIE OTHOILICH Ul
napasuTH3M, XUITHUYECTBO, KOHKYPEHIIUs, CUMOHO3.

Hemoncrtpanus. Harnsaasie MaTepuabl, AEMOHCTPUPYIOLIUE BIMSHIE SKOJIOTHUECKUX (PAaKTOPOB Ha KUBbIe opraHu3Mbl. [Ipumepsl cuMOuo3a B mpupoe.
OcHoBHble NOHATHA. DKojorus. Bueunss cpena. Dxosnoruyeckue GpakTopbl. AOHOTHYECKUE, OMOTUYECKHE U aHTpoIoTeHHbIe GakTopsl. [lapazutuim,
XHUIHAYECTBO, KOHKYPEHIIHS, CUMON03. DKOJIOTHYECKasl HUIIIA.

Tema 6. Ctpykrypa 3xkocucrem (10 4)

BunoBas u npocTpaHCTBEHHask CTPYKTypa 3kocucTeM. [IumieBbie cBsA3u, KpyTOBOPOT BEIIECTB M MPEBPALIEHUS SHEPTUH B 3KocucTeMax. [IpuunHbl
YCTOWYMBOCTH M CMEHBI SKOCHUCTEM. BiusiHue yenoBeka Ha 3kocucTeMbl. MIcKkyccTBeHHBIE COOOIIECTBA — arpOIEHO3BI.

Hemonctparnus. Cxema «IIpocTpaHcTBeHHas CTPYKTypa 3KOCUCTEMBI (SIPYCHOCTh PACTUTENBLHOTO cooliiecTBa)». CXxeMbl ¥ TaOJIUIIbI , AEMOHCTPU PYIOLITHE
MULIEBBIE LIENU U CETHU; IKOJOTUYECKUE MUPAMUBI, KPYTOBOPOT BEILIECTB U SHEPTUH B IKOCHCTEME.

JlaGopaTopHble U NPaKTUYECKUE PabOThI

- CocraBieHUE cXeM nepeaayun BCIICCTBA U SHEPTUHU (ueneﬁ HI/ITaHI/IH) B OKOCHCTCMC.
- BrisiBnenue AHTPOIIOTCHHBIX W3MEHEHHI B AKOCHUCTEMAaX CBOEH MECTHOCTH (B BHUIC pe(I)epaTa, MMpE3CHTalu, CTCHAOBOI'O JOKJIaJida 1 Hp)
= CpaBHI/ITeJ'ILHaH XapaKTCpUCTUKA MPUPOAHBIX 3KOCUCTEM U aIrPpO3KOCHUCTEM CBOEM MECTHOCTH.

DKCKypCcHus



- EcrectBenHnsle (Jiec, moJie u Ap.) U UCKYCCTBEHHBIE (MApK, cajl, CKBEpP MIKOJIbI, pepma U JIp.) SIKOCHCTEMBI.
OcHOBHBIE IOHATHS. DKOCUCTEMA, OMOT€0IIeH03, OMOIIeH03, arpo1ieH03. [IpoayIieHThl, KOHCYMEHTHI, peayLeHTHI. [IniieBbie enu u ceTu.
Tema 7. Bbuocdepa — riodanbHas Ikocucrema (4 1)
buocdepa — rmobanpHast sxkocucrema. CocraB u cTpykrypa omochepsr. Yuenue B. U. Bepranckoro o 6uocdepe. Posb KUBBIX opranu3MoB B Ouocdepe.
buomacca 3emnu. bronoruueckuii KpyroBopoT BELECTB (Ha IPUMeEpPE KPYTOBOPOTa BOJIbI U YIJIEPOa).
JlemoHcTpamms Tabmuiel U cxembl: «CTpykTypa 6uocheps», «KpyroBopot Boasl B 6uochepe», «Kpyrosopot yriaeposaa B onocdepe». Harnsausrii marepuan,
OTpaKaIOUINK BUOBOE Pa3HOOOpa3ne KUBBIX OPraHU3MOB OHOCHEPHI.
Ocnosusie nousTHS. bruocdepa. XKupoe BemecTBo, OMoreHHOE BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BemecTBo. bruomacca 3emim.
Tema 8. buocdepa u yesioBek (4 4)
buocdepa u yenosek. I'mobGanbHbIE 3KOJOTHYECKHE TPOOIEMBI U ITYTH UX PELICHUS.IIOCIEICTBU S IEATEIIbHOCTH YeIoBeKa JUlsl OKpyxatoriei cpeapl. [IpaBuna
MOBECHUS B IPUPOAHOM cpezie. OXpaHa IPUPOJIbl U PallMOHAIIBHOE HCTIOIb30BaHUE TPUPOIHBIX PECYPCOB.
JlemoHcTpanust Tabaul, WITIOCTPUPYIOLIUX II00ATbHBIE SKOJIOIMUECKHUEe MTPOOIEMbI U MTOCIEACTBHS IEATEILHOCTH YeI0BeKa B OKpYyKarollel cpee,
HAI[MOHAJIbHBIX NTAPKOB, 3alI0BEIHUKOB.
OcHoBHble NoHATHA. ['T00anbHbIe 3K0N0rHYeckue mpodnemsl. OxpaHa npupoabl. ParonansHoe npupoaononb3oBane. HanmoHnanbHble TapKy, 3a110BEIHUKH,
3aka3Hukd. KpacHas kHura.
3akiouenue (1 4)
PesepBHoe Bpemss — 3u.
Ilnanupyemblie pe3yabTaThbl H3y4eHHsI Kypca Ouosioruu B 11 kiacce.
B pesynbpTaTe nzydeHus 6uosiornu B cpeHei oomiel mkose 11 kimacca ydammecs T0KHBI

3HATh/TIOHUMATh:
. OCHOBHBIE TTOJIOKEHUS OMOJIOTHUECKUX TEOPUH (CHHTETHYECKAast TEOPHsI SBOJTIOLINH; TEOPHUS aHTPOTIOreHe3a ); yISHHH (0 TMyTSIX ¥ HAITPaBICHHIX
sBosonnn; B. Y. Bepraackoro o 6uocdepe);
. CYIIHOCTh 3aKOHOB; THITOTE3 (CYIIHOCTH U TIPOUCXOXKICHHSI JKU3HU, TPOUCXOXKICHHUS YEIOBEKA),
. MMeHa BEJIMKHUX YYCHBIX U WX BKIIaJ B (GOPMUPOBAHHE COBPEMEHHOM €CTECTBEHHO-HAYYHO! KapTHHBI MHPA,
. CTpOeHHUE OMOJIOTHYECKUX O0BEKTOB:CTPYKTYPY BHJIA i SKOCHCTEM;
. CYIIHOCTh OMOJIOTHYECKHX IPOIIECCOB U SIBJICHUI: HCKYCCTBEHHOTO, IBIXKYIIETO U CTAOMIM3UPYIOMIETO 0TOOPA; TeorpaguuecKoro U 3KOJIOTHIECKOTO

BUJI000Pa30BaHUS; BIUSHUS JIEMEHTAPHBIX (DAKTOPOB SBOIOIMH HA TeHO(GOH I NOMYIALNUN; GOPMHUPOBAHUS MPUCTIOCOOIECHHOCTH K Cpelie OOUTaHMUS;
KpYroBOpOTa BEIECTB U MPEBPAIllEHUs] JHEPTHH B IKOCUCTEMax 1 Ouocdepe; aBotonnu o6rnochepsr;

. UCII0JIb30BaHUE COBPEMEHHbIX JOCTHKEHHUH OHO0JIOTHHY;
YMETB!
. OOBSICHATB POJIb OMOJIOTUYECKUX TEOPUil, WAeH, IPUHLIUIOB, TUIIOTE3 B (POPMUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYYHOM KApTHHBI MUPA U HAYYH Or'0

MHUPOBO33pCHUA; CITUHCTBO J)KHBOH M HEKMBOU IpUpOAbl, pOACTBO KUBBIX OPTaHU3MOB; B3aUMOCBA3U OPraHU3MOB U OprXcanmeﬁ Cpe€abl; 5BOJIFOIIU KO BUAOB,
YCJI0BCKaA, 6I/IOC(1)epBI; CANUHCTBO YCJIIOBCUCCKUX PAC; IPUIHNHBI yCTOfI‘-IHBOCTH U CMCHBI OKOCUCTEM, HeO6XO,Z[I/IMOCTL COXpaHCHHUA MHOF006p8.3I/I}I BUJIOB;
° peuiaTb OMOJIOTHYECKHUE 3aga4du pa3H0171 CJIO)KHOCTH,
° COCTaBJIATH CXEMBI HyTeﬁ MEpeHOCAa BCUICCTB U SHCPIUH B 3KOCUCTEMAX (I_ICHI/I IIUTaHusA, ITUIICBBIC CCTI/I);



. BBISIBJIAATH MIPUCTIOCOOJICHUS OPraHU3MOB K cpejie OOMTaHus; apoMOP(O3bl U HIMOATANTAIINHN Y PACTEHHH U )KUBOTHBIX; OTIMYUTEIbHbIC TPHU3HAKH
KHUBOTO (Y OTACTBHBIX OPraHU3MOB); AOMOTUYECKHE U OMOTHYECKHE KOMIIOHEHTHI SKOCUCTEM ; B3aUMOCBS3H OPraHU3MOB B 9KOCHCTEME; aHTPOTIOT €HHBIE
MU3MEHEHUS B DKOCUCTEMAX CBOETO PETHOHA;

. CpaBHUBATH OMOJOTHYECKHE OOBEKTHI (IKOCHCTEMBI M arpO3KOCUCTEMBI); TIPOLIECCH U sIBJICHHS ((DOPMBI €CTECTBEHHOTO 0TOOPA; HCKYCCTBEHHBIN U
€CTEeCTBEHHBII 0TOOP; CIOCOOBI BUA000Pa30BaHM;, MAKPO- M MUKPOIBOJIIOLUIO; ITYTH W HAIPABJICHHUS SBOJIIOLMH) U JIeIaTh BBIBOABI HA OCHOBE CPaBHEHMS,
. aHAJM3UPOBATh U OLIEHUBATH PA3JIMYHBIC THIIOTE3bI IIPOUCXOKICHHS KU3HH U YeI0BEKa; TI00abHbIe aHTPONIOTEHHbIE H3MEHEHHSI B Onocdepe.

PernonansHbI KOMIIOHEHT B pabodeil mporpamme
no Ouosioruu 11 xnace
Tema ypoxka PernonaibHbIN KOMIIOHEHT
Bun. Kpurepun u ctpykrypa N3yuenune mopdoaornueckoro KpuTeprs BUa Ha dKUBBIX PACTEHUSX U TepOapHBIX MaTepuagax MECTHBIX BHJIOB.
[Homynmsanms BrisiBneHre U3MEHUNBOCTH Y 0cO0€l 0IHOTO BUIAa HAa IPUMEPE MECTHBIX AUKOPACTYILUX U KYJIbTYPHBIX PACTCHHIA.

Ananranuys OpraHu3sMoB BrisiBnenue npucnocoOaeHui opraHu3MoB K cpeie 0OMTaHMs Ha TPUMEpPE MECTHBIX 00pas3IoB.
[IpoucxoxaeHue yeaoBeka CrostHKM IpeBHEro 4YeJI0BeKa Ha TeppUTOpUH paifoHa. Opranusm U cpena MecTtHble (akTOphl Cpeibl, OTpaHUYHUBAOIINE
(bakTopbl , GMOJOTUUECKUI ONTUMYM.

[Tpumepsl MECTHBIX 3KOCUCTEM: Jieca, 03epo balikan, MecTHbIE BOJOEMbI. MeCTHbIE MHIUKATOPHI 3arPSI3HEHHOCTH OKPYKAIOIIEH Cpeibl.

CTpyKTypa 3KOCUCTEMBI Ha npumepe cocHoBoro Jieca, Kacnmiickoro Mopsi.
BrnusiHue yenoBeka Ha 3KOCUCTEMBI BrisiBIeHHE aHTPOMOTEHHBIX U3MEHEHH I B SKOCUCTEMAX HAIIEW MECTHOCTH.
buocdepa u yenosek AHanu3 1 olleHKa MOCIeICTBUN COOCTBEHHON AESITEILHOCTH B OKPYXKAIOIIEH cpeJie Hallleld MECTHOCTH, TJI00aIbHBIX SKOJIOTHYECKUX

pooJIeM 1 MyTel UX pelieHus. DKOJOrHIecKre mpooaembl peciryonuku Jlarectas.
KasengapHo-temartudeckoe mianuposanue kypca Oo6masi omosorus 11 kiaacca, 66 yacos (2 yac B HexeJ110)

Ne Hara Tema ypoka coZiep>KaHue ypoka, 3ai1aund | OnbIThHI, Tun ypoxka [InaHnupyemMbie yMEHHS U Jomamnee
YPOK ypoka o0opynoBaHue ®dopma opraHuzaimu HaBbIKU 3aJlaHue
a nn | da JEeSITeIbHOCTH 3HaTh/yMeTh

aH | KT

MeTtoapl 00y4eHHS

1 Beenenue. Th B O3HaKOMJICHHE C TEMaMU Y4eOHUK, BBoaHbI1 ypoK.
kabuHere Ouosoruu. | kypca omosoruu 11 knacca. | nmpaBwia Th
[IpaBuna TexHUKU
0€3011acCHOCTH TpH paboTe B
kaOuHeTe OMOJIOTHH.

36 Paznea 1. Bua
7 Tema 1. UcTopust 5BOJIIOIIMOHHBIX UACH
2/1 Ucropus [To3HaKOMUTH yyamuxcs ¢ Y4eOHuk Pacckas, Oecena. DINOXM pa3BUTHUS, cooO0IIeHus
ABOJTFOIIMOHHBIX B3TJISIIaMH Ha Pa3BUTHE PaGora yuammuxcs ¢ MOHSITHSI UCKYCCTBEHHASI U
UJeH. YKUBBIX OPraHU3MOB B TEKCTOM. €CTeCTBEHHas KilacCUpUKaIus
pa3HbIe MEPUOIBI dopmynupoBaHUe Paborats ¢ TekcTom,
YeII0BEYECKON UCTOPHUH. BEIBOJIOB BBIICTISITH TTIABHOE

CI/ICTeMaTI/BaHI/Iﬂ 3HAHUU B




AHTUYHYIO 310Xy, CPEAHUE
BEKa.

PaboTs! gpeBHETpeUECKIX
yueHbIX. Teopus
camo3apoxaeHus. Teopus
BeyHoCcTH. Teopus
ITaHCIIEPMUH.

3/2 Pa3zButne Ouonorum | KiroueBble moHsATUS VY4eOHuk, KOMOMHHUPOBaHHBIM. JlaBatb onpeneneHus
B JIOJIAPBUHOBCKUI Opouorus, Kpearmonusm, | TaOiuIlsI 3amanust co CBOOOIHBIM | KIIFOUEBBIM IMOHATHSIM.
nepuoa. 3Hauenue | Tpanchopmusm, OTBETOM. HaspiBath yyeHbIX U UX BKJIA]I B
pabotK.JIunnes. Knaccudukanus, TakcoHs pa3BUTHE OMOJIOTUYECKOU
Hcropuss  3BOIIOLMOHHBIX Hayku. OOBSICHATH POJIb
nae. Beenenue repMuHa ouosoruu B opMUpOBaHUHI
«aporonus» 1. bonne. Hay4HOT'O MHPOBO33PEHHUS.
[IpencraBneHus o CymHOCTH
KU3HU U ee
pa3BUTHH.
4/3 DBOJIIOIIMOHHAS CdopmupoBath 3HaHHS O Y4eOHuK, KomOuHMpoBaHHBII JlaBaThb omnpeneneHus
Teopus 3BOJIIOLIMOHHOM TEOpUHU TaOIUIIBI. YPOK KJIFOUEBBIM MMOHATHSIM.
2K.b.JIamapka. Jlamapka. KiroueBbie [TopTper Bonpocst  Nel,2 Ha DopMyIUpPOBATH 3AKOHBI
MOHSTHUSA Jlamapka ctp. 204 yaeOHUKA. «YTpaKHEHUs U HEYNPAKHEHUS
OBOIIONUA opranoB» u «HacnenoBanust
®axktbl Kputnka ONaroNpUSATHBIX IPU3HAKOBY.
teopuu JK.b.Jlamapka ero
COBpPEMEHHUKaMHU.
«YnpaxHeHue u
HEYIPAKHEHNE OPraHOBY
5/4 [Ipeanoceiku CdopmupoBats 3HaHUS O Y4eOHuk, KoMOnHMpOBaHHBIH. Ha3biBaTh ecTeCTBEHHO-
BO3HUKHOBEHHUS MPEANOCHIIKAX Pa3BUTHS TaONUIIbI, Bonpocer Nel, 2, 3, 5 Ha | Hay4HbIE U COLIMAIBHO-
yuenus Y.Jlapsuna. | teopuu Y.JlapBuHa. noptpet [apBuna | ctp. 209 yyeOHuka. SKOHOMUYECKUE MPEANOCHIIKH

KitoueBbie moHsTHS:
DBOJIIOIIMOHHAS
MaJI€OHTOJIOT U,
Onpenenennas
W3MEHUYUBOCTH;

Heonpenenennas
W3MEHUYHBOCTD;

BO3HUKHOBEHUS YUEHUS
Y.lapBuHa. O0BACHATH POJIb
Ouosioruu B GopMUpOBAHUH
Hay4HOTO MHPOBO33PEHHUSL.
Haxonuts nadopmaruio B
Pa3INYHBIX UCTOUHUKAX.




EcrectBeHHOHayuHblE U
COLIMAJIBHO-2KOHOMUYECKUE
MIPENIIOCHLIKU
BO3HMKHOBEHHUS yUEHUS
Y./lapBuHa.

6/5 DBOJIIOLMOHHAS CdhopmupoBath noHsTHE: VY4eOHuk, KoMOuHupOBaHHBIH. XapakTepu3oBaTh CyIIHOCTb
teopust Y. [lapBuHa. | MckyccTBEHHBIM 0TOOD. Tabnuuel, Habop | Bompocsl Ne 2, 4, 5, B JIECTBHSI UICKYCCTBEHHOTO
HckyccTBeHHBIM KitoueBbie nmonsaTust MJIaKaTOB Ha cTp.217 yueOHuKa. oTbopa.
0TOOD. HckyccTBeHHBIN 0TOOD «/lomaninue
OBOJIIOLMOHHA ~ TEOpUsl | )KUBOTHBIEY,
repbapuit
«KynbrypHbIE
pacTeHus»,
MYJSDKH COPTOB
TOMara, SIOJIOHH.
7/6 OBOJIFOIIMOHHAS CdopmupoBath HoHATHE:! VY4eOHuk, KoMO6uHupoBaHHbIi XapakTepru3oBaTh CyIIHOCTh
Teopusi: bopr0Oa 3a O0opb0a 3a cylecTBOBaHUE, | TaOIHIIBI, YPOK, ppOHTATBHBII nercTBrst 60pHOBI 32
CYIIIECTBOBAHUE U €CTECTBEHHBIN 0TOOD. dboTorpadun CYIIIECTBOBAHUE.
ecTecTBeHHbIN 0TOODP | HacnencrBennas Ha3riBaTh 0CHOBHEIE
W3MEHYUBOCTh, boprba 3a nojioxkenus yuenus Y.lapsuna
CYyILIECTBOBaHHUE. 0 €CTECTBEHHOM OTOODE.
EcrecTBennsiii 0TOOD. CpaBHUBATh UCKYCCTBEHHBIN U
€CTECTBEHHBIN OTOOP U J1eNaTh
BBIBOJI HA OCHOBE CPAaBHEHHUSI.
8/7 Pois O0600uUTL U Y4eOHUK, O06o0maromuii ypox. 3HaTh HBOJIFOIMOHHYIO TEOPHIO
3BOJIIOLIMOHHOM CUCTEMAaTU3UPOBATH TaOIUIIBI. @poHTANBHBIN Y./lapBHHa, MOHATHUSA
TEOPUH B. 3HAHMUS, TIOJTy4YCHHbBIC TTPH TectoBbie TECT €CTECTBEHHBIN U
dbopmMHUpoBaHUH W3YYEHUU TEMBI 3a/1aHus HCKYCCTBEHHBIN 0TOOp, O0pbOa
€CTECTBEHHOHAY4YHO 3a CyILECTBOBaHUE,
1 KapTHUHBI MUPa HACJICJICTBEHHAs] H3MEHYMBOCTh
16 | Tema 2. CoBpeMeHHOE 3BOIOLMOHHOE YUEHHE
9/1 Bun, ero xpurepun. | ChopMupoBaTh MOHSITHE: Y4eOHuk, KoMOuHMpoBaHHBIH XapakTepu3oBaTh KpUTEPUH
JI/P Nel « onucanue | Buj. [lo3HaKOMUTB € TaOHIIBI. ypok. Bonipocer Ne 1, 5, | Buga.

ocobell euda no
Mopgonocuueckomy
Kpumepuio»

KpUTEpUSIMHU BHUIA.
Kirouessie nonstus. Bua
Kpurepuu Buna I'enoponn
Ionysauus. Bugsl.

7 Ha cTp.221 yueOHUKA.
3anaHus co cBOOOIHBIM
OTBETOM.
JlaGopatopHasi paboTa




I'epbapHbIC UK KUBBIE
9K3EMIUIAPHI pacTeHHi 2-3
BUJOB OJHOT0 poja. Bun,
ero kpurepuu. Hannuue
BUJIOB-IBOMHUKOB,
penpoTyKTUBHAS
M30JIALINS, HEPABHOMEPHOE
pacnpenenenue ocooeii B
npeienax apeana.

10/2 [onymsius - CdopmupoBaTh HOHATHE:! VY4eOHuk, O6o6maromuii ypok B | XapakrepuzoBarts:
CTPYKTypHas nomynsuus. KioroueBbie TaOJIHIIBI Nel, 4, 5 yueOHuKa. MOMYJISIIUIO KaK CTPYKTYPHYIO
¢IMHUIIA BH]IA, nousTus Bun. [omyssims. SIMHUILY BUJIA; TIOMYJISIIHIO
enuHUIA dBotond. | ['eHodoH T oMy sauy. KaK €TUHUILY DBOJIIOIIHH.

[Momynsimmst - cTpyKTypHas
eIMHUIIA BUJA, CIWHHIIA
SBOJIIOINH. DBOJIIOIMOHHEIE
M3MCHCHHUS B ITOMYJISIIHSIX.

11/3 CunTternueckas CuHTE3 TeHETHKHU U Y4eOHuK, KomOuHMpoBaHHBII Ha3piBaTh 2BOTIOIIMOHHYIO POJIH

TEOpHUsI IBOJIIOIUU KJIACCUYECKOTO TaOJHIIBI YacTUYHO - TOUCKOBBIM | MyTaIui
JapBUHU3MA.
DBOJIOLMOHHAS POJIb
MYTalHi.

12/4 JIBOKYIIIAE CHTTBI JIBWKYIIIAE CHJITBI Y4eOHuK, KomOuHMpoBaHHBII Ha3piBaTh (hakTOPBI SBOTIOIIUH.

ABOJIIOIINH SBOJIIOIMH: MYTALIUOHHBIA | TaOIHIIBI YPOK.
MpoLecC, MOMYyISIUOHHbIE dbpoHTanbHAs
BOJIHBI, U30JISU,
€CTECTBEHHBIN 0TOOP: UX
BIIUSIHUE Ha TeHO(OHT
TTOTYJISIIIAH.

13/5 JBrKymuii u 3aKpenuTh MOHATHUSA: Y4eOHuk, KoM6uHupoBaHHbIH XapakTepu3oBaTh:
crabunm3upyrouiuii | bopn0a 3a cymectBoBanue | TaOIHIIBI YPOK. €CTECTBEHHBIN 0TOOP Kak
€CTECTBEHHBIN EctectBennsIit OpoHTaNIbHAS WIH pe3ynbTaT 60phOBI 32
oT60D. otOop.IBmxymuii oTo60p WHAUBUAyallbHAS CYIIIECTBOBAHHUE;

Crabunmsupyromuuii otoop .
KiroueBple nonsaTus:
Bops0a 3a cymiectBoBaHue
EctecTBeHHBII 0TOOD

(bOpMBI €CTeCTBEHHOTO 0TOOpA.




JBxyiuii oT60p
Crabunusupyromuii 0Toop,
JIBHKyIIME CHIIBI
(axTOpBI) FBOTIOIHH, UX
BIIUSIHUE HAa TeHO(OH,T
nomynsiuuu. EcTecTBEeHHBIN
oTOOp - TJIaBHAA
JBUKYINAs CUJIa 3BOJIIOLUU.
Hanpasnenubiii
3BOJIFOIIMOHHBIN TPOLIECC
3aKpeIICHUS
ONPENEICHHBIX N3MEHEHU.

14/6

Ananranun
OpPTraHU3MOB K
YCIIOBUSIM
obuTaHus.

CopMupoBaTh MOHATHUS:
aan-Tamuy 1 UX
MHOTOOOpa3ue, BU-JIb
aganTauy MopQoaoruyiec-
Kue, (QU3NOJIOTUYECKHE,
moBeaeHueckue. Kimrouesrie
[TOHSTHUS: ATANITalluN U UX
MHOTOOOpa3ue, BHUIBI
aanTaluu
(Mopdosornueckue,
(bu3HoIIOTHYECKHE,
[TOBEJICHYCCKHUE).
[IprcrocoOIeHHOCTh  Kak
COOTBETCTBHE CTPOCHHUS H
( YHKITMOHUPOBAHUS
OPraHu3MOB KOHKPETHBIM
YCIOBUSIM Cpelibl OOUTaHUS
Anantanus Kak pe3yibTar
BBOJIIOIMK. Buael amanranuu.
[Ipouiecc ¢opmupoBaHus
MPUCIIOCOOIEHHOCTH.

V4eOHUK,
TaOIUIIBI

KomOunupoBaHHbIii
yYpOK.paboTa B mapax.

XapakTepu3oBaTh:
MPUCTIOCOOJIEHHOCTh  Kak
3aKOHOMEPHBIA  PE3yJIbTaT
ABOJIFOLWHA; BUJIBI aJIallTAI[UH.

15/7

Bunoo6pazoBanue
KaK pe3ynbTaT
IBOJIFOLUH.

CdhopmupoBaTh MOHSTHUS:
Bunoo6pazoBanue
I'eorpaduueckoe

BHUJJ000pa30BaHue.

YueOHUK,
TaOIUIIBI

KomOnHupoBaHHbIH

YPOK.
bpoHTaTBHAS

HasreiBath criocoObl
BUJI000pa30BaHUs ¥ TPUBOUTH
npuMepbl. ONUCHIBATH
MEXaHH3M OCHOBHBIX ITyTeH




DKOJIOTHYECKOE
BHUJI000pa30BaHue.
KunroueBbie noHsTHA
Bunoobpa3zoBanue
I'eorpaduueckoe
BHJI000pa30BaHUe
DKOJIOTHYECKOE
BHUJI000pa3oBaHue.
Bunoo6pazoBanue -
Pe3yNbTaT SBOIOIHH.
BunooOpa3zoBanue.

BUJI000pa30BaHUS.

16/8

[IpaxTnueckas padoTaj
Nel «BpIsIBICHHE
MIPUCTIOCOOICHUIMA
OPTraHU3MOB K cpejie
0OMTaHUS

-TIPOJIOJKUATH
(dhopmupoBaHUE 3HAHUMN O
CYIIHOCTH
MPUCTIOCOOJIEHHOCTH; -
yrayOuTh 3HaHusA 0 popmax
e/o. DopMUpPOBATH yMEHHUE
Ha0MI0aTh, CPAaBHUBATD,
JIeNIaTh BBIBO/IBI

JlaGoparopHas
pabota
HNucTtpykTHBHAS
KapTOuKa

-JIaGoparopnas pabota
-becena

-YMETE BBITIOJIHATH
1a00paTOPHYIO PabOTHI
AHIANBUIYAITBHO

17/9

CoxpaHenue
MHOT000pa3us
BUJIOB KaK OCHOBa
YCTOMYUBOTO
pa3BUTUA
ourocdepsl.

CdopmupoBath MOHATHUS:
buonornueckuit mporpecc
buonornueckuit perpecc.
KittoueBbie moHsTHs:
buonoruueckuii nmporpecc
buonoruueckuii perpecc
['enetnyeckas 3po3usi.
CoxpaHenue
MHOT000pa3us BUIOB -
yCIIOBUE YCTOMYHUBOTO
pa3BuUTHsA OMOChEPHI.
[IpuurHBI BBIMUpaHUS
BU10B. OTBETCTBEHHOE
OTHOILIEHHE JIFOJIEN K
JKUBOU IIpUpPOJIE -
Ba)KHEHILIEE YCIOBUE
COXpaHEHHUs MHOT0o0Opas3us

YueOHUK,
TaOJIUIIBI

KomOuHMpoBaHHBII

YPOK.
NunuBunyanbHas

[IpuBOAUTH TIPUMEPHI
MIPOLIBETAIOLIUX, BEIMUPAIOLTUX
WJIM UCYE3HYBILIUX BUIOB
pacTeHUi U )KMBOTHBIX.
XapakTepus3oBaTh:

MPUYMHBI IPOLIBETAHUS UIH
BBIMUPAHUS BUJIOB; YCIIOBUS
COXpaHEHHUS BUJIOB.

18/1

O00011IeHNE IO TEME

Cnoco0OCTBOBATH

VYueOHUK,

KOMOWHUPOBAHHBIH,

Mukpo3BOIIOLHS




0 «MUKpO3BOIIONHUS» | (HOPMHUPOBAHHIO TOHSTHE TaOJIHIIBI YacTuuHO-OUCKOBBIN, | Paborats ¢ yaueOHUKOM,
«MUKPO3BOJIOLIUS CamocrosiTenbHas BBIJICJIATH TJIABHOE
JlaTh XapaKTepUCTUKY paboTa ¢ MaTepraiom
MUKPOIBOJIOIUH KaK yuebnuka. Tect
BHYTPHUBHJIOBOMY MIPOIECCY
19/1 I'maBHBIE CdhopmupoBaTh MOHATHUS VY4eOHuk, YacTU4HO-TIONCKOBBIA. | 3HATH MOHATHSA: apoMOP(O3, coo0IeHus
1 HaIpaBJICHUS apomMopdo3, TaOIUIBI Pabora ¢ matepuanamu | mauoananrauus, oOuas
3BOJIFOIIMOHHOTO uavoaganTanms, oomas yuyeOHMKa 110 3a/laHUI0 | JereHepanus
nporecca JIereHepanus
20/1 Ypok-cemuHap no YrinyOuTh 3HaHUS 00 VY4eOHuk, YacTUyHO-TIOUCKOBBIN. | 3HATH MOHATHS: apoMOPPO3,
2 teMe «[ ' 1aBHbIE apomopdose, TaOINLBI, Pabora no 3ananuto. uAMoaganTanus, oouas
HaIlpaBJICHUs UaMoaganTanuy, oomen cO00IIeHUS Tect JlereHepanus
ABOJIIOIIIOHHOTO JIeTeHepaliy Ha MPUMepax | yJalluxcs,
MPOIECCA» BHIeO(DparMeHT
21/1 buonornueckuit Croco6cTBOBATH VYyeOHuK, Yactuuno-nouckoBbid. | [Iporpecc, perpecc
3 nporpecc u (hOpMUPOBAHUIO  TIOHSATHUS | TAOIHIIBI Pabota ¢ matepuanamu | OGcyxnath npobiemy,
OMOJIOTHYECKU OMOJIOTMYECKOIr0 Iporpecca yueOHMKa 10 3a/IaHUI0 | BBICTpAauBaTh AJITOPUTM PabOTHI
perpecc. [lpuunnel | 1 perpecca, 4epThl
BBIMHPAHUS BUJIOB CXOJICTBA U  pasInYMsL.
[Tokazath MyTH
OMOJIOTHYECKOT0 Iporpecca
22/1 JlokazatenbcTBa CdopmupoBath MOHATHUS: Y4eOHuK, KomOuHMpoBaHHBII HaxonuThk u cucremMaTu3upoBaTh
4 9BOJIIOLIUH HuTonoruu. TaOIMLIBI YPOK. MH(POPMALIHIO O KOCBEHHBIX U
OpPraHu4ecKoro CpaBHUTENbHAS WunuBuayansHsli IPSMBIX JI0Ka3aTeNIbCTBAX
MUpa. Mopoiorus. KOHTPOJIb sBoJiroruu [IpuBoauTs
[Taneonrosorus, JI0Ka3aTeIbCTBA HBOJIIOLUM Ha
OMOpHOJIOTHSL. OCHOBaHMU KOMILJIEKCHOT'O

buoreorpadus. Kintouessie
nousatus: Liutonoruu.
CpaBHuTenbHas
MOpPGhOJIOTHS.
ITaneonTomorus,
DOMOpuosorus.
buoreorpadus. [Ipsmblie u
KOCBEHHBIE JI0Ka3aTelIbCTBa
3BOJIIOLNH. 3aKOHBI 3aKOH
K.bapa o cxoncree

HCIIOJIb30BAHHU BCCX I'PYIIIT
J0Ka3aTCJIbCTB




3apoblIIed U

AMOPUOHATBHOMN
JTUBEPIreHIIMN TTPU3HAKOB.
buorenernueckuii  3aK0H

Mrosnepa u ['ekkens.

23/1 Oo6o06maromuit ypok | O600muUTh 3HAHUS VY4eOHuK, O6o06maromuii ypok 3HaTh OCHOBHBIEC IOHATHUS TEMBI.
5 1o TeMe yUYaIIUXCs IO U3YYCHHOMY | TaOIHIIbI DpoHTAITBHBII YMeTh NPUMEHSTh 3HAHUS TIPH
«OBOJIIOIIIOHHOE Matepuany. JBmwkymme BBITIOJTHEHUH PA3THIHbIX
yUEHHUE» CHUTBI SBOJTIOIUH. 3aJJaHnH.
Hanpasnenns sBomronum.
Pe3ynbTaThl HBOTIONMN.
24/1 [TpoBepounas IIpoBepka ycBOECHHS VYyeOHuK, VYpox kouTposis 3VH 3HaTh OCHOBHBIE MTOHSATHS TEMBI.
6 paboTta 1o Teme MaTepuaa 1o Teme. TaOJUIBI.KOHTPO | HHIWBHyaTbHAs YMeTh NPUMEHSTh 3HAHUS TIPH
«OBOIIOLIHOHHOE TecrtoBas mpoBepoyHas JIBHBIN TECT pabora BBITTOJTHEHUH PA3JINYHBIX
y4eHHue» paboTa 1o maTepuagam 3aJJaHnH.
EIlD.
6 Tema 3. IIpoucxoxaeHue )XKU3HA Ha 3eMiie
25/1 PasBurne KitroueBrnlie moHATHSA: YueOHUK, BBonaubmi. Jlexnus ¢ OnuceBaTh U AaHATM3UPOBATH CcOO0IIIeHUA
MIpe/ICTaBICHUI O Marepuanusm, Uneanusm, | Tabauiist 3JIeMEHTaMU B3TJISIbl YUCHBIX Ha
BO3HUKHOBEHUU Kpearmonusm. Oecenpl.ppoHTANIBHAS MIPOUCXOKACHUE KUZHU
YKU3HU. [IpoucxoxaeHue >KU3HU HA pabota XapakTepru3oBaTh pojb
3emMin - BeyHas U HKCIEPUMEHTA B pa3peuieHun
rio6anpHas Hay4Has HAYYHBIX MPOTUBOPEUHIA..
npobnema. ['unoressr
MIPOUCXOXKICHUS KU3HU.
OTnuuuTeNnbHbIE PU3HAKU
xuBoro. Camo3aposxecHue
KU3HHU, CTallHOHAPHOE
COCTOSIHUE, MTaHCIICPMHUSL.
OnbiTel O©.Peau,
JI.ITactepa.
26/2 I'unioressl 0 AnHanus u oreHKa Y4eOHUK, KoMOuHMpoBaHHBIH, AHanu3upoBaTh U OLIEHUBATH
MIPOUCXOXKACHUU Pa3TUYHBIX TUTIOTES O JOTIOTHUTEIbHAS | YACTUYHO-TIOUCKOBBIN, | pa3iuuHble TUTIOTE3HI O
KU3ZHU MIPOUCXOXKICHUH KU3HU. auTeparypa, paboTa B rpymnmnax MIPOUCXOKACHUU KU3HU
pe3eHTAINH
2713 CoBpemeHHble CchopmupoBaTh MOHSTHUS: VY4ebHuK, Kom06unnpoBaHHbII Haxoauts 1 cucteMaTU3upoOBaTh
MIPEJICTABJICHHS O Abmuorenes. buorenes, TaOIUIIBI ypok. YactuuHo- nH(pOpMaIKIO 10 podIeme




BO3HUKHOBEHUU
*u3HU. Teopus

Koauepsarsl. Teopun
abuorenesa u OMoreHesa,

HOMCKOBBIM.

MMPOUCXOKIACHUA KU3HU.
AHaJII/I3I/IpOBaTL U OLICHUBATh

Onapuna-XomnaeiHa. | OMOXUMUYECKON pabotsl C.Musiepa u A.U.
IBOJTFOITUH. OmnapuHa 1Mo pa3pemieHuto
poOJIEMBI TPOUCXOKICHUS
JKW3HU Ha 3eMIie.
28/4 OBOJIIOLHS CucremaTu3upoBaTh Cxema, y4eOHUK, | YaCTMUHO-TIOMCKOBBIN, | DTambl SBOJIIOINH
pacCTHTENHHOTO MHpA | 3HAHUS 00  DBOJIIONUU | TAOIHUIIBI Pabora o cxeme pacTUTEIHLHOTO MUpPa
PaCTHTEIHLHOTO MUpa. YmMmenue paboTaTh c
[Tokazare STambl pa3BUTHUS HCII0JIb30BaHUEM paHee
pacTeHui. PackpeiTh HA3Y4YEHHOTO
MIPEHMYIIIECTBA
MTOKPBITOCEMEHHBIX
pacTeHui. IBOJIIOIUOHHOE
JPEBO, MIPOCIICTUTH
apoMop(}0o3bl MMO3BOJUBIIHE
MEpEUTH  OT  CIIOPOBOIO
pPa3MHOKEHHS K CCMEHHOMY
29/5 OBOJIIOLHS CucremaTu3upoBaTh Cxema, y4eOHUK, | YaCTHUHO-TIOMCKOBBIM, | DTambl 3BOJIIOIMUH YKUBOTHOTO
YKUBOTHOTO MHUpPa 3HaHUST 00  DBOJIIOUMWU | TaOIHIIBI PaboTa no cxeme MHpa
*KUBOTHOTO Mupa. [Tokazars YMeHue ucCrnosb30BaTh paHee
3Tanbl Pa3BUTHS )KUBOTHBIX M3Yy4YEeHHOE
[lokazarp  mpeumyiecTBa
MO3BOHOYHBIX  JKMBOTHBIX
Kak OoJjiee pa3BUTHIX U
MIPUCTIOCOOIECHHBIX
OpraHU3MOB, IE€PEXOIHbIE
hopmbI
Apomopdo3ssl
0€CI03BOHOYHBIX u
MTO3BOHOYHBIX
30/6 O6o6maromuii ypok | CucremaTu3npoBarsb, TectoBbie 3aueTHOE 3aHsTe. | OCHOBHBIC TIOJIOKEHUS TEMBI
no Tteme «Pa3Butue | 0600muTh  3HaHWSA 00 | 3amaHUsA Brinmonnenue 3ananuii B
KU3HU Ha 3emiie» HCTOpUHN pa3BUTUA napax,

OpraHMYecKOro MHpa Ha
3emiie

3HaHue MIPUYNH

WHJIAWBHUYyaJIbHAA. Tect




| 6uonoruueckoro nporpecca |

7 Tema 4. IIporcxosxieHuE YyenoBeKa
31/1 I'unoTe3sbr CdhopmupoBath noHsTHE: VY4eOHuK, VYpoxk 00o0mIeHus u X apakTepu30BaTh pa3BUTHE
IIPOUCXOXKACHUS Awntponorenes. KitoueBple | TaOnuisl cUCTeMaTHU3aLuu B3IJIJI0B YUCHBIX Ha MPoOIeMy
YEeI0BEKa. MOHATHSL AHTPOIIOTEHE3. 3HAHUMU. aHTpororenesa. Haxonurs u
[IpoGnema anTpomnorexesa - WNHnuBunyansHbId CUCTEMaTU3UpOBaTh HH( U3
CIIOXKHeHIas pa3HBIX HCTOYHUKOB MOTIPOO
€CTECTBEHHOHAy4YHasl U [IPOMCXO0K/ICHUS YEJIOBEKA.
¢dbunocodcekas nmpodema. AHanu3upoBaTh M OIEHUBATH
['unoTe3b! MpouCX0XKICHUS CTENIeHb HAYYHOCTH U
yenoBeka. CoBpeMeHHas JIOCTOBEPHOCTH TUIIOTE3
TEOpHUs aHTPOTIOI'€HE3a. IIPOUCXOXKACHUS YEJIOBEKA.
32/2 [Tonmoxenune CdopmupoBath MOHATHUS: VYyeOHuK, Komb6unupoBanHbIit HaseiBats MmecTo yenoBeka B
YeJl0BEKa B CUCTEME | AHTPOIOTEHE3, ATaBU3MBI. | TaOIUIIBI YPOK. CUCTEME >KHUBOTHOTO MHUpA.
JKMBOTHOTO MHDA. PynumenTts KiroueBbie NunuBuyanbHbIN O060CHOBBIBATL
MOHATHS: AHTPOTIOTEHE3, MIPUHA]IEKHOCTD YeJIOBEKa K
ATtaBusMbl. PynmumenTst,. KUBOTHOMY MUDY, UCIIOJIb3YS
Cucrematnueckoe JTaHHBIEC CPABHUTEIBHOU
MIOJIO’KEHHE YEJIOBEKa aHaTOMMH, SMOPHUOJIOTUH U
COIJIACHO KPUTEPUAM JpYTuX HayK.
300JI0THYECKON
CHCTEMaTHKH.
Jloka3arenbcTBa
AKHBOTHOTO
IIPOUCXOKICHUS YETIOBEKA.
CpaBHUTEIBHO
aHaTOMHMYEC-KHE
JI0Ka3aTeabCTBA POJICTBA
yeJioBeKa ¢
MJIEKOITUTAIOLUMHU
KUBOTHBIMHU.
33/3 OBosonus CdhopmupoBaTh 3HaHUS O VY4ebHuK, KomOnnupoBaHHbIiH HaspiBaTh: cTaquy 3BOIIOLUU
4eJI0BEKaA, JTanax 3BOJIIOLUN TaOIHIIBI YPOK. HEI0BEKA; MPEACTaBUTENEH
OCHOBHBIE JTaIlbl. yenoBeka. EcrecTBeHHOE NuauBuayanbHbII [Ka>KJI0M DBOJIIOL] CTaJUH.

MIPOMCXOXKJCHUE YeJIOBEKa
OT OOIIMX MPEIKOB C

00€e3psIHAMMU.

Xapakrepu3oBaTh: OCOOEHHOCTH
[IPEICTABUTEIICH KaXKIOW CTaIUN
BBOJIIOIIMU YEJIOBEKA C




[IpenmecTBeHHUKH
COBPEMEHHOTO Y€JIOBEKa.
Anaromodu3znosornyeckas
3BOJIIOLUSA YernoBeKa. Poub
(baxTopoB
aHTPOIIOTeHe3a
(6buonmoruyeckux u
COLIMAJIbHBIX) B
JUTUTEIbHOU 3BOJIFOLUH
JTOAEN.
AHTpONOreHes.

OHOJIOTMYECKUX U COLIMATIBHBIX
[TO3UIIUH; POJIb  OUOJIOTHYECKUX
|1 COLIMATBHBIX (PaKTOPOB
AHTPONIOT€HE3A B JUIUTEIIBHOMN
DBOJIFOLIUY JIFOEH.

34/4 DBOJTIOIHS Cdopmuposats 3Hanus 00 | YueOHUK, Komb6unupoBanHbIit
yenoBeka. JI/p Ne2 | sTamax 3BOJIIOLMHU YEJIOBEKA. | TaOIUIIbI ypok. JlabopatopHas
«evlagnenue EcrectBenHnoe pabota. ®poHTaIBHBIN
NPU3HAKOB MIPOUCXOXKICHUE YeIOBEKa HaspiBaTh: cTaany YBOITIOIHH
cxoocmea OT OOIIMX MPEAKOB C eI0BeKa; MpecTaBUTeNei
3apooviueti 00e3bsIHaMH. Ka)KIOW DBOJIIOIIMOHHON CTaIun
yenoseka u opyux [IpenmecTBeHHUKH XapakTepu3oBatb: OCOOEHHOCTH
MILEKONUMAarouux COBPEMEHHOTO YeJI0BEeKa. [MpefcTaBUTENEH KaXI0M cTagun
Kax AnaTtomoduzroaoruueckas BBOJIIOLIMY YeJIOBeKa € OHOJI U
00KaA3amenbcmeo IBOJTIONHMS yesoBeka. Poib CoLlral MO3ULUU; POJIb
poocmaay (hakTOpOB  aHTpoOTIOreHe3a OMOJIOTUYECKHUX U COIHATBHBIX
(6nosornyeckux u (hbakTOpPOB aHTPOIOTEHE3a B
COLIMANIbHBIX) B [TUTENILHOM 9BOIOINH JTFOJICH.
JUTUTEIHHON HBOJIIOLIUU
JIIOZEH.
AHTpPOIIOTEHE3.
35/5 Pacel yenoseka. CdopmupoBath 3HaHHS O Y4eOHuK, KomOuHMpoBaHHBII HazpiBaTh 1 pa3nuyath
[Ipoucxoxaenue pacax yenoBeka. KimtoueBsie | TabmuIs YPOK. yenoBedyeckue pacbl. OObACHATD
4el0BEYECKHX pac. nousATHs: Pacel u Hanmu NuauBuayanbHbIi MeXaHU3MbI (HOPMUPOBAHUS

Pacuswm. [IpuHagiexHOCTh
BCETO YEJIOBEUECTBA K
oHOMY BUAy - Yenosek
pa3yMHBIN. Pacel - KpynHbIe
CHCTEMAaTHUYECKHUE
M0Ipa3/IeJICHUs] BHYTPH

BH1a YeoBek pa3yMHBbIN.

PaCOBLIX ITPHU3HAKOB.




PaBHO1IEHHOCTD U
TEHETUYECKOE EIMHCTBO
YEJI0BEYECKUX pac.
PeaknuoHnHas cymHoCTh
TE€HOIAA U pacu3ma.

36/6 BunoBoe emuactBo | OG00IMINTE 3HAHUS VY4eOHuK, O6o06maromuii ypok 3HaTh OCHOBHBIEC IOHATHUS TEMBI.
YeJI0BEYECTRA. yUYaIIUXCs IO U3YYCHHOMY | TaOIHIIbI (bpoHTATBHBII YMeTh NPUMEHSTh 3HAHUS TIPH
Marepuaiy. PazButue BBITIOJTHEHUH Pa3TUIHBIX
SKU3HU Ha 3eMile. 3aJaHuN.
[IpoucxoxaeHue 4eaoBeKa.
3717 [TpoBepounas IIpoBepka ycBOeHMS VYyeOHuK, VYpox kouTposis 3VH 3HaTh OCHOBHBIE MTOHSATHS TEMBI.
pabota «Pa3ButHne Marepuasa 1o Teme. TaOIUIBI WNHnBunyanbHbIN YMeTb NpUMEHSTh 3HAHUS [IpU
KU3HU Ha 3emIie. TecroBas nmpoBepoyHas BBITIOJTHEHUH Pa3TUIHBIX
[Ipoucxoxnenue paboTa 1o maTepuagam 3a/IaHUM.
YEJIOBEKa» EI'D.
25 Pazoen 2. Ixocucmemut
o) Tema 5. Jkos0rnueckne GpakTopbl
38/1 Opranuzm u | [Iponomxute yriuyonenue u | Y4eOHUK, KomOuHMpoBaHHBII 3HaTh TOHATHE  «OKOJOTHUI,
cpena.npeamer U | pacuupeHue MOHSTHUS | TaOJINLIBI becena, pponTanphas MpeIMeT U 3aJja4i SKOJIOTUH Kak
3a/1a4M SKOJIOTHH. «OKOJIOTHUS, 0 HayKH
B3aMMOOTHOLIECHUSIX
Oprammsma co  cpeaou
oOuTaHus
39/2 DKOJIOTHYECKHE DkoJiorndeckue GakTopsl - | Y4ueOHHK, KomOuHMpoBaHHBII BBIABISTE: JCHCTBHE MECTHBIX
(bakTopbl cpelbl, UX | ompenercHHbIE TaOIUIBI becena, ppontanphas abuotuyeckux (HakTopoB Ha
3HaYEHUE B HKU3HU | KOMIOHEHTHI CPEJIbI ’KUBBIE OPTraHU3MbI; U
OpPTraHU3MOB. oOuTaHus, CrIocoOHbIE OIICHUBATh MIPAKTUIECKOE
40/3 3aKOHOMEPHOCTH OKa3bIBaTh BJIUAHUEC Ha Y4eOHUK, KomOuHMpOoBaHHBII 3HA4YCHHUC OrpaHHYIUBAIOLICIO cooOIIeHUS
BIIMSIHUS OpraHu3MblI. TaOJIMIEI, becena, pponTanpHas daxropa. HaspiBath BHIBI
JKOJIOTUYECKUX HpI/ICHOCO6HeHI/IC BI/I,Z[GO(i)pal"MeHT B3aHMMOOTHOIIIEHHI MCXKIY
q)aKTOpOB Ha | OPraHu3MoOB K OpraHn3mMamu.
OPraHU3MBl. ONPEIETIEHHOMY XapakTepru3oBaTh OCHOBHBIE
KOMILJIEKCY THUIIBI B3aUMOOTHOIIIEHUI

abuoTnyeckux (hakTopos.
Bnusaue abuoTHueckux
(akTOpOB HA OPraHU3MBI.
buoTtnueckue  akTopsr:

OpPraHu3mMoB.




NpsAMOE€ WJIM KOCBEHHOE
BO3JEHCTBUE BUJIOB JAPYT Ha
Jpyra B Iporecce
KU3HEIEATEIIbHOCTH.
MexBUI0BbIE OTHOIIEHUS:
XUIIHAYECTBO,

Mapa3uTU3M, KOHKYpEHIUA,
CUMOHO03.

41/4 BszaumootHomenuss | ChpopMupoBarh MOHATHS: VY4eOHuk, KomOunupoBaHHbIii Ha3siBaTh BB
MEXAY buoTtnyeckue GaxTopsl TaOIUIBI. YPOK. B3aMMOOTHOUICHUH MEXIY
OpraHu3MaMu. XumHnuectBo. [1apasuTer Buneogparmenr, OpraHu3MaMH.
MexBua0BbIE Konkypennus. Cum6uo3 cooOmIeHUs XapakTepru30BaTh OCHOBHBIE
OTHOILICHUS. AHTpOTOreHHBIN (hakTop ydaluxcs THIIBI B3aUMOOTHOILIEHU I
ODKOCHUCTEMBI. OpPraHn3MOB.
4215 Ypoxk-cemuHap O0600IUTE 3HAHUS VYyeOHuK, O6o06maromuii YpOK | 3HATh OCHOBHBIE TTOHSATHS TEMBI.
«IKOJOTUYECKHE y4aIuxcs 1o Teme TaOIULIbI, dbpoHTaNbHAS, YMeTb NpUMEHSTh 3HaHUS [IPU
(bakTopbI» «Qxosiornyeckue GakTopb» | TECTOBbIE rpynnosas, BBITIOJTHEHUH Pa3IUYHbIX
3aJaHus WHIUBUyaJIbHAsA. TecT | 3amaHuid.
10 Tema 6. CTpyKTYpa IKOCHCTEM
43/1 Bunosas u CdopmupoBaTh MOHATHUSA Y4eOHuK, KomOuHMpoBaHHBII OnuceBaTh CTPYKTYPY
npoctpancTBeHHast | buoneHnos. buoreoneHos. TaOHIIBI becena, dponTansHas sKocucTeMbl. Ha3pIBaTh
CTPYKTypa Dxocucrema. buoror. KOMITOHEHTHI
9KOCHUCTEM. 30011eH03. PUTOLEHO3. MIPOCTPAHCTBEHHOM U
MuxkpoOuoIeHos. HKOJIOTHYECKOHN CTPYKTYpbI
[Iponyuentsl. KoHcymMeHTBI. HKOCUCTEMBI. XapaKTepU30BaTh
PenyuenTsl. Dxocucrema, KOMITOHEHTHI
OHOIIeHO03, OMOTEOIICHO3. MIPOCTPAHCTBEHHON U
CTpykTypa  SKOCHUCTEM: HKOJIOTHUECKOHN CTPYKTYPhI
MIPOCTPaHCTBEHHAs, BUJIOBas, HKOCHCTEMBI.
9KOJIOTHYECKasl.
44/2 [TumeBbie cBA3M, CdopmupoBaTh TOHSATHUSA: Y4eOHuK, KomOuHMpoBaHHBII [TpuBOIUTH TIPHEMEPHI
KpyroBopoT BeulectB | [Iumiessle, nian Tpopuueckue| TabauIbl becena, pponTanbHas OpPraHu3MOB, NIPEACTABIAIOLINX

U TIPEBpaIlleHue
SHEpPrUM B
9KOCHUCTEMAX.

cBsA3M, ceTu lInmeBbie
Lenu: NacTOMIIHAs U
nerputHas. Tpoduyeckue
YPOBHU. DKOJIOTMYECKas

nupamuaa. Tpoduueckas

Tpoudeckrue ypoBHHU.




CTPYKTypa OMOIIeHO03a.

45/3 [Tumessie [TumeBble cBsA3M - peryasTop| Y4eOHUK, KomOunupoBaHHbIi XapakTepu3oBaTh:
cBsi3u. JI/p Ne3 YHUCJIEHHOCTH BU/JIOB, Ta0JINLBI, ypok. JlabopatopHas TPO(QUIECKYIO CTPYKTYPY
«Cocmasnenue cxem | BXOJSIIUX B OHOIICHO3. KapTOYKH C pabota. ®poHTaNbHBINA | OMOIIEHO3A;
nepeoauu sewyecmea | KpyroBopoT BemecTs u 3aJaHUSIMU POJIb OPTraHU3MOB
U SHepauuU 8 MpeBpaIleHUE SHEPTHH B (IpOIyIIEeHTOB, KOHCYMEHTOB,
IKocucmeme skocucremax. HanpaBnenus pEIyLEHTOB) B TIOTOKE BEIIECTB
MOKa BEIECTBA B MHILEBON U DHEPTUH;
cetu. MexaHnusM nepeaadn COJIHEYHBIN CBET KaK
BEIIECTBA U Mepeadn DHEPTETUYECKUH pecypc.
SHEPrUu N0 TPO(PUUECKUM
YPOBHSIM. 3aKOHOMEPHOCTH
DKoJIoTHYeCcKasi TupamMu/a.
46/4 [Tprumnne CdopmupoBats 3HaHUS O VY4eOHuk, KoMO6unupoBaHHbIi OOBACHATD: Pedepar,
YCTOMYMBOCTH M | IPUYMHAX CMEHBI TaOJIHIIBI, becena, ppoHTanpHAs NPUYNHY  YCTOHYHMBOCTH Mpe3eHTaIH
CMEHBI JKOCHCTEM. | OMOIIEHO30B, haKTOpax BUJEO(PparMeHT HKOCHUCTEM; s, TOKJIaJ
YCTOMYNBOCTH IKOCUCTEM. NPUYUHBI CMEHBI DKOCHCTEM;
Jnaamuyeckoe Heo6xoaumocTh coxpaHeHUs
paBHOBecHe. DKOCUCTEMA - MHOT000pa3us BUJIOB.
JMHaMU4ecKasl CTPYKTypa. OnuceIBaTh ITANbl CMEHBI
Bunosoe pazHoobpasue - IKOCUCTEM.
IIPUYMHA YCTOMYUBOCTH BbIsBIATE M3MEHEHUS B
sKocucTeMbl. [IpruunHbI IKOCUCTEMAX
cMeHbl 3kocucteM. [Iponece
CmeHa nomynsinuit
pa3IUYHbIX BUJIOB.
3aKOHOMEPHOCTH
CmMmeHa 3KocHCTEM B
IpUPOJIE.
4715 Hrpa «buorony O0600IUTE 3HAHUS Ypoxk-urpa Pabota B mapax YMeTh COOTHOCUTH YCIIOBUS
yJaluxcs 0 €CTECTBEHHBIX Cpefibl C )KUBBIMU OpraHU3MaMH,
IKOCHUCTEMAX, KUBBIX KUBYIIMMHU B HUX
OpraHu3Max, >KUBYIIUX B
HUX
48/6 Bnusinue yenoBeka Ha| DKOJIOTUYECKUE VY4ebHuK, KomOuHupoBaHHbIiH [TpuBoIuTH IPUMEPBI
HKOCHUCTEMBI. HapyIIeHMsl, BbI3BaHHbIE TaOIMIIBI, YPOK.IpaKTHUECKast HKOJIOTUYECKUX HAPYILICHHH,
49/7 [IpakTHyeckas paboTa) HE00TyMaHHbBIM COOOIIIEHUS paboTa. CIIOCOOBI COXpaHEeHUs




No2 «BbIsiBICHUE BMEINIATEJIbCTBOM YE€JIOBEKA B| y4aLIUXCS WNunuBuayanbHbIi €CTECTBEHHBIX 3KOCHCTEM.
AQHTPOTIOT€HHBIX OKPY’KAIOLLLYIO IIPUPOJLY.
U3MEHEHUH B [IpaBuia noseneHus B
SKOCUCTEMAX CBOEH | MpUpOHON cpere.
MECTHOCTH
50/8 HckyccTBeHHbIE CthopmupoBath  MOHATHA: | YUEOHUK, KomOunupoBaHHbIii Ha3piBaTs:
coobmiecTBa - | ABGopureHHsie BU/JIbI | TaOJINLIBI, ypok. @poHTAIBHBIN CIoco0bl ONTUMAJILHOMN
arporeHO3bI. ArponeHo3bl, BUACO(parMeHT AKCIUTYaTallM arpoLeHO30B;
ATpO3KOCHCTEMBI
(arpo1ieHO3bI).
HckyccTBeHHbIE
coo01ecTBa -
arpo3KOCHUCTEMBI.
51/9 [TpakTnueckas DKCKypCHsI B €CTECTBEHHbBIE BoisaBaaTs oTiinuns Odopmuts
pabota Ne3 | (mec, " ap.) " €CTECTBEHHBIX U paboty
«CpaBHHUTENBHAS UCKYCCTBEHHbIE (, CKBEp HMCKYCCTBEHHBIX IKOCUCTEM
XapaKkTepUCTHUKa ITKOJIBI, ¥ JP.) YIKOCUCTEMBI OOBACHATH MPUYUHBI OTIIHYNM,
MIPUPOIHBIX BUJIOBOE pa3zHOOOpasue
9KOCHCTEM u HKOCUCTEM
arpo3’KoCHUCTEM
CBOEH MECTHOCTI».
DKCKypCHUst
52/1 O6oO0matomuii ypok | O600muUTE 3HAHUS Y4eOHUK, O0o00maromumii ypokK | 3HaTh OCHOBHBIC TIOHATHUS TEMBI.
0 «CTPYKTYypa y4yaluxcs o TeMe TaOJIUIIbI, dbpoHTaNbHAS, YMeTh NpUMEHSTh 3HaHUS IPU
HKOCHUCTEM» «CTpyKTypa 3KOCHUCTEM» TECTOBBIE rpymnmoBas, BBITIOJTHEHUH PA3IUYHbIX
3a/laHus uHAMBUAYyallbHas. TecT | 3agaHuil.
4 Tema 7. buocdepa — riiodajabHasi IKOCHCTEMA
53/1 buocdepa - CdopmupoBaTh MOHATHUS: Y4eOHuK, KomOuHMpOBaHHBII Ha3piBaTh:
riobanpHas buocdepa buorennoe TaONUIIbI, ypok. OpOHTANBHBIH CTPYKTYpPHBIE KOMIIOHEHTBI U
skocuctema. CoctaB | BemecTBO JKnBOE BEIIECTBO. CBoOIcTBa OUoChepsI;
U CTPYKTypa buocdepa - rmodanpHas XapakTepus3oBaTh: )KUBOE
ouochepsl. skocucrteMa. KoMoHeHTs! u BEIIECTBO, OMOKOCHOE U KOCHOE

cBoiicTBa Ouocdepsl.
Pacnipoctpanenue xuBoro
BelecTBa B Ouocdepe.
buomacca. Teopus Yuenue
B. 1. Bepnanckoro o

BEIIECTBO Onochepsl;
pacnpeeneHre OnoMaccol Ha
3€MHOM IIape.




ouocdepe.

54/2 Ponp  xuBBIX CdhopmupoBaTh MOHSATHUS: VY4eOHuK, KomOunupoBaHHbIi OnwuceIBaTh: OMOXUMUYECKHE
OpraHu3MoOB B KpyroBopoT BemiecTs u TaOIHIIBI, ypox. @poHTaTBHBII IIUKJIBI BOJIBI, YTJIEPO/Ia;
ouoctepe. buomacca | DnementoB. Hoocdepa. Pois Buneodparment nposiBIieHuE  (PU3UKO-
3emin. ’KHBOTO BEIIECTBA B XHUMHUYECKOTO BO3JCHCTBHUS

ouocdepe. OpPraHU3MOB Ha Cpemy.
XapakTepru30BaTh POJIb KUBBIX
OpPraHM3MOB B KU3HU TUIAHETHI U
00ecre4eHnH yCTOHYMBOCTH
orocdepsl.

55/3 buonornueckuin Kpyrosopot BEUIECTB - | YueOHUK, KomOunupoBaHHbIii XapakTepu3oBaTh CYIIHOCTb H
KpPYroBOPOT o0si3aTenbHOE yCJIOBHE | TaOJNHUIIBL, ypok. ['pymmoBas, 3HA4YEeHHE KPYroBOPOTA BEIIECTB
BEIIIECTB CYIIECTBOBaHHS " WH/IMBUyalIbHAS U TIPEBPAIICHUS YHEPTUH;

NIPOJOJDKEHUSA KU3HU Ha OpOHTAIIBHBIN.
3emuie.

56/4 O6o06maromuii ypok | O600mUTE 3HAHUS Y4eOHUK, O06o0061aronmn YPOK | 3HATh OCHOBHBIE TTOHSATHS TEMBI.
«buocdepa» yYaIuXxcs 1o TeMe TaOIULIbI, bpoHTaNbHAS, YMeTb NpUMEHSTh 3HaHUS [IPU

«buocdepa - rimodanpHas TECTOBBIE rpymnmosas, BBITIOJTHEHUH Pa3IUYHbIX
KOCUCTEMA» 3aJaHus uHAMBUAYyalbHas. Tect | 3agaHuil.

4 Tema 8. buocdepa u yesioBek

57/1 buochepa wu AHTpoTiOTeHHbIE (aKTOPhl | YUEOHUK, KomOuHMpoBaHHBII [IpennaraTh myTH NMPEOAOJICHUS
YEJIOBEK. BO3JICUCTBUS Ha Onocdepy. | TaOIHUIHI, ypok.0Oecena, AKOJIOTUYECKOTO KpH3HCa.
I'mo6anpHbIE @daxkTopel, BbI3bIBaOLIKE | BuAgeodparment | OpoHTaNbHBII Haxoauts u cuctemMaTu3upoBaTh
9KOJIOTHUECKUE 9KOJIOTMYECKUN KPU3HUC. MH(OPMALIMIO B Pa3IMYHBIX

poOJIEMBI ¥ ITyTH
UX PEUICHUS.

KittoueBbie nonstus
[IpenensHo pomycTumas
kouneHTpamus (I1/1K)
IlocnencTBus
NEeSITEIbHOCTH  YeJIOBEeKa B
OKpY’Karoleu cpene.
['mo6anpHbIE
9KOJIOTHYECKHE MTPOOIIEMBI:
KHCTIOTHBIE JIOK/IH,
NApHUKOBBIA 3¢ QexT,
CMOT, O030HOBBIE [IBIPHI,
nepepacxo BOJIbI,

IIpoCaaKka T'pPYHTA,

HMCTOYHHKAX O IJI00aIBHBIX
9KOJIOTMYECKUX MPpoOIeMax 1
MyTSAX UX PEIICHHUS.
AHAIM3UPOBATH U OLICHUBATH
r7100aJbHBIE DKOJIOIHYECKHE
POOJIEMBI M ITyTH MX PEIICHUSI.
O0OCHOBBIBATL HEOOXOIUMOCTH
pa3paboTKX MPUHIIUIIOB
parroHaIbHOTO
MIPUPOIOTIONHE30BAHUS.
[IpemnaraTs MyTH peleHus
PErHOHAIBHBIX U TTI00ATBHBIX
HKOJIOTUYECKUX MTPOOIIeM Ha




apo3sus nous. [Iyrtu
PELICHHUS SKOJIOTHUECKHX
npobnem. ParmonansHoe

OCHOBE MHTErpaluu HayK:
bu3UKN, XUMHUH, MATEMaTHKH,
KHOEpHETUKU

58/2 IMocnencreus HCIIOJIb30BAHKE NPUPOJHBIX | YUeOHUK, KomMOuHupoBaHHBIIH AHanu3upoBath W OICHHUBATH | MUHU-
JESITEIbHOCTH pecypcoB. TaOJINLbI, ypok. I'pynnoBas, MOCJIEICTBUS pPsIMOTO U | IPOCKT
4esloBeKa Jyis nabopatropHast WHAUBUAyaJIbHAS KOCBEHHOTO BO3/ICICTBUS | «CO3aHUE
OKpY’Karolen pabora OpOoHTAJIbHBII. 4esoBeKa Ha npupony, | Oykuera»
Cpelbl. COOCTBEHHOHN JEATENHOCTH B

OKpY>Kalolleu cpeje.
59/3 [IpaBuna nmoBenenus | AHanus u OlleHKa | YueOHUK, KomOuHupoBaHHBIH, AHanu3upoBaTh M OLIGHUBATh | COOOICHUS
B IPUPOJHOM cpefie | MOCIEACTBUII COOCTBEHHOM | TaOIUIIBI (dpoHTaNbHAas, MTOCJIEICTBUS IIPSIMOTO u
e TETHHOCTH B rpymnmnoBas, KOCBEHHOTO BO3JICUCTBUS
OKpYy>Karolen cpene. WHAUBUAyaJIbHAs YyeJloBeKa Ha MIPUPOTY,
3anmTa MUHU-TIPOEKTA COOCTBEHHOU JICATEILHOCTH B
OKpY>Karolleu cpeje.

60/4 Oxpana mpupoasl u | ChopMupoBaTh 3HAHHS O VYyeOHuK, KomOunrpoBaHHEIH, OueHuBaTh MOCHEACTBUS POCTA
panoHaIbHOE posti OMOJIOTHH B OyayIeM. | TaOIuIIbI dbpoHTaANBHAS, HACEJICHUS TIJIAHETHI; STUUECKUE
HCIO0JIb30BaHNE KittoueBbie nonsTus rpymnmosas, ACIEKThI pelIeHUs podieM,

MIPUPOIHBIX YcToitunBoe pa3BuTHe WMHAUBUAyaJIbHAS CBS3aHHBIX C OYIyIIUM
pecypcoB Poct Hacenenus miuaHeTs U YeJIOBEYECTBA B CBSI3U C €TO
MIPOLIECCHI, OTHOIIIEHHEM K MPUPOJIE;
COIIPOBOKJAIOIINE 3HaYeHHe paboT YUEHBIX,
CKOPOCTb POCTa HACEJICHHUS. 3aHUMAIOIIUXCS
Poct moTpebHOCTE#H NMFoACH 1 MPOTHO3UPOBAHUEM
r106anbHas YKOJIoTnYecKast B3aMMO/ICIICTBUS O0IIeCcTBa C
HECTaOUJILHOCTb. [PUPOIHBIMHU SKOCHUCTEMAMH.
DKOJOTHYECKHE MPOOIEMbI
Poccun. Codepa xu3nu
YenoBeKa Kak pakTop
3JI0POBBSL.

61 O6o6maromuii ypok | O600muThH 3HaHUA | YUeOHHK, O6o0marmuii ypox 3HaATL OCHOBHEIE NOHATHUS TeMBI. | [Toarorosu

«OKOCUCTEMBD» yUYalIMXCs MO HM3YyYEHHOMY | TaOIHIIbI dbpoHTaNbHAS, YMeTh NpUMEHSTh 3HaHUS IPU | ThCA K
MaTepuany: WHAUBUAyallbHAS BBITIOJTHEHUH PA3TUYHbIX p.p.
DKkosorudyeckue  (paxkTopsl, OpOoHTAIBHBIN 3a/laHUM.
CTPYKTypa 9KOCHUCTEM,
ouocthepa — rrHobampHAs

OKOCHCTCMA.




62 [IpoBepouHnas [IpoBepka ycBoeHus | TecroBas Ypox kouTposiss 3YH 3HaTh OCHOBHBIE MTOHSATUS TEMBI.
pabota Marepuaia 1o TeMe. MIpOBEPOYHAas YMeTb NpUMEHSITh 3HAHUS [TPU
«IKOCUCTEMBI» pabora 1o BBITIOJTHEHUH PA3IUYHBIX
Marepuanam 3aJIaHUM.
EI'D.
1 [ 3akawouyenue
63/1 O6o06menne 3nanmii | [lonBenenue uToros KomOuHupoBaHHBIH,
0 Kypcy OMOJIOTHH | U3y4YeHHUs Kypca OMOJIOTUH
11 xiacca B 11 knacce
7 |Pesepsnoe epems
64/1 Brinmosnnenue CdopmupoBath yMeHHE TecroBble 3a1aHus | Ypok npUMeHEHUs YMeTh BBINOJIHAITH 3a1aHUS
3aganuii EI'D mmo BBLIITOIHATE 3agaHus u3 EI'D 3HAHUN U YMEHUUI gactei A,B,C mo teme
TEME no teme «Hamopranms- WNHnnBunyanbHbINd «HamopraHn3MeHHbIE CUCTEMBI.
«Hanopranu3MeHHbl [MEHHBIE CUCTEMBbL. DBOJIOLIMS DBOJIOLHS OPraHUYECKOTO
€ CHCTEMBI. OpraHUYECKOT0 MHUPa» MUpa»
DBOIIOLHUS
OpraHUYEecKOTo
MUpa»
65/2 Brimonnenue CdopmupoBath ymMeHHE TecToBbie 3aganus | YPOK MpUMEHEHUS YMeTb BBITTOTHATE 33/IaHUS
saganuid EI'D o BBIIIOJIHATE 3aIaHUS U3 3HAHUU U YMEHUH gacteit A,B,C o teme
Teme «9kocucteMbl | EI'D mo Teme NunuButyanbHbIN «IKOCUCTEMBI U MPUCYIITUE UM
U TIpUCYILIUE UM «DKOCHCTEMBI U MPUCYIIIHE 3aKOHOMEPHOCTH
3aKOHOMEPHOCTH UM 3aKOHOMEPHOCTH»
66/3 DKCKypcus
«MHoroo0pa3zue
BUJIOB»
(oxpecTHOCTH
ITKOJIBI)
Y4eOHO-MeTOANYECKNI KOMILJIEKC, MATEPUAJIbHO-TeXHHYECKOe U NH(POPMALMOHHOE o0ecieyeHre 00pa30BaTeJIbHOI0 NMpouecca
1. buonorus. O6mas 6uonorus. bazossiit ypoBens: yue0. s 10-11 k. o6meodpazoBatenbubix yupexkaenuit / B.M. Cusornaszos, 1.b. Aradgonosa, E.T.
3axaposa; noxa pea. Axkaa. PAEH, npo¢. B.b. 3axapoBa. — 7-e u3n., crepeorur. — M.: Ipoda, 2011. — 381 c.: un.
2. EI'D. buonorus: tematndyeckuit coopuuk 3aganuit/ moxa pen. I'.C. Kanunosoii. — M.: Hantmonansnoe o6paszosanue, 2012. — 256 c. — 9EI'D. ®UIIA —
IITKOJIC)
3. 3axapoB B.b, Mycradun A.I'. O6mas 61onorus: TecThbl, BONMPOCHL, 3aaanus. — M.: [Ipocsemnienue, 2003
JlonoIHUTeILHAS JTUTEPATYyPa AJs yUUTeJIs:
1. ITporpamme! st 001e00pa3zoBaTeabHbIX YupexxaeHuid. buonorus. 5-11 kmaceel/ aBt.-coct. 1.b. Mop3yHoBa. — 2-e u3., crepeotun. — M.: JIpoda, 2009.

- 254 c.



2. buonorus. 11 knacc: noypousnsle miansl o yueOuuky B.B. 3axaposa, C.I'. MamonToBa, H.W. Conuna/ aBt./coct. T.W. Yaiika. — Bonrorpan: Yuurens,
2010.

3. KontponbsHo-u3meputensable Mmarepuansl. buonorus: 11 xinace/ coct. H.IL Tpoerybosa. — M.: BAKO, 2011. — 96 c.

4. EI'D. buonorus: temarndyeckuii coopuuk 3apanuit/ mox pen. I'.C. Kanunosoii. — M.: Hartmonansnoe o6paszosanue, 2012. — 256 c. — (EI'D.OUIIN —
IIKOJIE).

5. MamonToB C.I'. buosorus: [locoOue s nocrynarmmux B By3sl. — M., 1996.

6 Teiinop A., I'pun H., Crayr V. buonorus. T. 1 —3. — M.: Mup, 1996.
7. buonorus. [IpoBepounsie TecThl U 3aganust. 6-11 k1. Bonrorpan «Yuurens» 2010r.
8. buomnorus. 5-11ki. Boarorpan «Yuutens» 2009r.
9. buomorusa. EI'3, Mocka «29xcMoy, 2008r.

10. I'.A. Anensmnaa, @.K. Anensmun «I'enetuka B 3agadax», Mocksa «I ' mo0yc» 2009r.

HNuTepHeT-pecypcebl:

http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. [Togbopka nuHTepHET-MaTEpHAIOB JIJIsl YYUTEIEH OUOJIOTHUHU IO pa3HBIM OMOJIOTHYECKUM JUCITUTUTMHAM.
http://school-collection.edu.ru Enunas komeknus nudpoBbix 00pa30BaTeIbHBIX PECYPCOB.
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