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2. [losicHuTe/IbHAS 3aNIMCKA

[Ipennaraemasi pabodasi mporpamma peaau3yercsi Py UCIIONIb30BaHUN YueOHUKOB «buonorus. 10 kmace» u «buonorust. 11 kiacc» moj penakiuei
akagemuka JI. K. bBenseBa u mpodeccopa I'. M. [pimmuma. [Iporpamma cocTaBieHa B COOTBETCTBHH C TPEOOBAHHSIMH K pe3y/IbTaTaM CPEIHEro
obmiero o6Opa3zoBaHus, yTBepKAEHHbIMU DenepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM CpEAHEro oOmero oOpa3oBaHMs.
[IporpamMma paspaboTaHa ¢ y4€TOM aKTyajbHBIX 3a/Jad OOy4eHHs, BOCIUTAHUS M DPa3BUTHSA oOydaromuxcs. [IporpamMma y4uTBIBaeT yCIIOBUS,
HEO0XOAUMBIE JIJISl PA3BUTHUS IMYHOCTHBIX M MTO3HABATEIIBHBIX KAYECTB 00YJaIOLIIXCS.

[TporpamMma BKJIFOYaeT 00S3aTENBHYIO YACTh YUeOHOTO Kypca, U3N0KeHHYI0 B «[IpruMepHOil OCHOBHOM 00pa30BaTeIbHON MPOrpaMMe 1Mo OMOJIOTHH Ha
ypoBHE cpeaHero oOmiero oOpa3oBaHusi» u paccuutaHa Ha 70 yacoB. B mporpamme comepKuTCs NPUMEPHBIA IepeueHb JTabOopaTOpHBIX H
MPAKTUYECKUX PadOT, HE BCE M3 KOTOPBIX 00s3aTeIbHBI IS BBIOJHEHHUS. YUYUTENIb MOXET BBIOpAaTh M3 HUX Te, AJS MPOBEICHHS KOTOPBIX €CTh
COOTBETCTBYIOILIUE YCIOBUS B LLIKOJIE.

OcBoenne nmporpaMmsbl 0 OMOJIOTHH 00ECIICUNBAET OBJIaIEHUE OCHOBAMHU Y4eOHO-MCCIIET0BATEIBCKON EATETBHOCTH, HAYYHBIMH METOIAMH PEIICHUS
Pa3IMYHBIX TEOPETUUECKUX U MPAKTUYECKUX 33]1a4.

W3yuenue 61onorun Ha 6a30BOM YpOBHE OPUEHTHPOBAHO Ha o0ecreyeHre 001eo0pa3oBaTebHON U O0IEKYIbTYPHOM MOATOTOBKH BBIITYCKHUKOB.

Ha GazoBom ypoBHe usyuenue npenmera «buonorus» B yactu opMupoBaHHs y 00ydarOIIMXCsl HAYYHOTO MUPOBO33PEHUSI, OCBOCHHS 00IIEHAYYHBIX
METOJI0OB, OCBOEHUS MPAKTUYECKOTO MPUMEHEHUS! HAyYHBIX 3HAHUM OCHOBAHO HAa MEXIIPEIMETHBIX CBS3X C MpeiMeTaMu 00JacTell eCTeCTBEHHBIX,
MaTeMaTUYECKUX U TYMaHUTApHBIX HAYK

B cucreme ecrectBeHHOHay4HOro 00pa3oBaHUS OMONOTHS Kak yuyeOHBIH MpeaMeT 3aHMMAaeT Ba)KHOE MECTO B (POPMHUPOBAHWU: HAYYHOW KApTHUHBI
Mupa; QYHKIMOHATBHON IPaMOTHOCTH, HEOOXOJUMOM U1 TTOBCETHEBHOM KM3HU; HABBIKOB 3/JOPOBOI0 M O€30MacCHOr0 JJIsl YeIOBeKa U OKpY Karolei
cpensl o0pa3a JKU3HH; 9KOJIOTMYECKOr0 CO3HAHMS; LIEHHOCTHOI'O OTHOIIEHUS K *KUBOW MPUPOJIE, YETOBEKY; COOCTBEHHOM MO3UIMU 10 OTHOIIEHHUIO K
Ouoornueckor MHGOpMAIMH, MMOIy4aeMOil U3 pa3HbIX MCTOYHUKOB. M3yuenue Ouonoruu co3fga€r ycnoBus A GOpMHUPOBAHUS Y OOydaroUIUXcs
MHTEJUIEKTYalbHBIX, TPAXIaHCKUX, KOMMYHUKAIIMOHHBIX U WH()OPMAIIMOHHBIX KOMITETESHITHH.

N3yuenue kypca «buosorus» B crapiieil MKoJie HalpaBJI€HHO Ha PELIEHUE CIEeAYIOIUX 3a1aY:

- (hopmHpoBaHHe cUCTEMBI OMOJOTUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHOHAYYHON KapTUHBI MUPA; Pa3BUTUE JINYHOCTH

o0yyaroluXxcsl, UX MHTEUIEKTYaIbHOE 1 HDAaBCTBEHHOE COBEPILIEHCTBOBaHKE, (HOPMUPOBAHHUE Y HUX TYMAaHUCTHUECKUX OTHOIICHUN U

HKOJIOTHYECKH 11e7IeCO00Pa3HOro MOBEACHHUS B OBITY U TPYIOBOH JEATEIBHOCTH;



- BBIPaOOTKY MOHWMAaHMs OOIECTBEHHOW TMOTPEOHOCTH B Pa3BUTHUU OWOJIOTHH, a Takke (OpMUPOBAHHE OTHOIICHUS K OWOJOTHHU Kak

BO3MOKHOHU 00J1acTH OyAyIiel NpakTHYeCKOi eI TeTbHOCTH.

Ilesm Ouosormyeckoro obpa3zoBaHMs B CTaplied MIKoje (OPMYJIUPYIOTCS Ha HECKOJBKMX YPOBHAX: IJI00AJBHOM, METAlpEeIMETHOM,

JMYHOCTHOM U IIPEIMETHOM, Ha YPOBHE TpeOOBAHUI K Pe3yJIbTaTaM OCBOCHHUSI COJIEPKaHMSI TPEIMETHBIX IPOTrPAMM.
I'moGanpHble 1EMM OMOJIOTHYECKOT0 OOpa3oBaHMA SIBJISIOTCS OOMIMMHU JUIi OCHOBHOM M CTapIieil IIKOJBI U ONPENENSIOTCS COLMAIbHBIMU
TpeOOBAaHUSAMHU, B TOM YHCJIE€ W3MEHEHHEM COLMAIBHOM CHUTYallMM Pa3BUTHSA — pPOCTOM HMH(OPMAIMOHHBIX MEPErpy30K, U3MEHEHHEM
XapakTepa M CIIOCOOOB OOLICHMS M COLMAIBHBIX B3aUMOJAEHCTBMHA (0O0BEMBI M CIOCOOBI MOJMY4YEHHUS HH(DOPMALMM HOPOXKAAT pPsij
0COOEHHOCTEH pa3BUTUS COBPEMEHHBIX MOAPOCTKOB). Hambosee NpOIyKTHBHBIMU MJIsi pEIEHHs 3aJad pa3BUTHS MOJPOCTKA SBISIOTCS
COLIMOMOpAJIbHASL U UHTEIJIEKTYyaIbHasl B3POCIOCTb.

B cucreme ecrecTBeHHOHAaydyHOTO 0Opa3oBaHMs OMOJOTHS KaK Y4eOHBIN MpeAMET 3aHHMAaeT BaKHOE MECTO B (DOPMHPOBAHMHU: HAYYHOH
KapTHHBI MUpa; (PYHKIIMOHATIBHON I'PaMOTHOCTH, HEOOXOUMOMN ISl IIOBCEIHEBHON JKM3HU; HABBIKOB 3/10pOBOr0 M 0€30MacHOro JJs YeJI0BEKa
U OKpYyXarollei cpeibl o0pas3a >KM3HM; 3KOJIOIMYECKOr0 CO3HAHMS; IIEHHOCTHOTO OTHOULIEHMS K KMBOM MPUPOJE U YEIOBEKY; COOCTBEHHOM
MO3UIMHU 0 OTHOLIEHUIO K OMOJIOTMYecCKOM MH(OpMAaIUK, MOIy4aeMON U3 pa3HbIX MCTOYHHUKOB. M3ydueHue Onosornu co3gaéT yCIOBUS IS
(bopMupOBaHUS Y 00YHAIOIINXCSl UHTEIJIEKTYaIbHBIX, TPaKIaHCKUX, KOMMYHUKAIIMOHHBIX U UH(POPMAIIMOHHBIX KOMIIETEHIIHH.

N3ydenne kypca «buosorus» B cTapiiel NIKoJIe HalpaBJIE€HHO Ha PELICHHUE CIEAYIONINX 3a1a4:

- (hopMUpOBaHHE CUCTEMbI OMOJIOTUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOM KapTUHBI MUDA;

- pa3BUTHE JTUYHOCTH OOYYAIOIIMXCS, UX MHTEJUIEKTYaJIbHOE U HPAaBCTBEHHOE COBEPIIEHCTBOBaHUE, (POPMHUPOBAHUE Y HUX T'YMaHUCTUYECKUX
OTHOIIEHUHN 1 YKOJOTHYECKH I€JIECO00PA3HOTO MOBEJACHUS B OBITY U TPYJIOBOU JIEATEITHHOCTH;

- BBIpAOOTKY IMOHUMaHMs OOLIECTBEHHOW MOTPEOHOCTH B Pa3BUTHUU OHMOJOTHH, a Takke (POpMHpOBaHHE OTHOIICHHS K OHOJIOTMH Kak
BO3MOKHOH 00Js1acTH OyayIiel NpakTHYeCKOi eI TeTbHOCTH.

[Tomumo 3TOrO, TINOGATBHBIE LEMH (HOPMYIUPYIOTCS C YYETOM PACCMOTpPEHHs] OMOJOTMYECKOro OOpa3oBaHMsS KaK KOMIIOHEHTa CHUCTEMBI

00pa3oBaHMs B IIEJIOM, TTIO3TOMY OHH SIBJISIFOTCS Han0oJiee OOIMUMH U COITMATTLHO 3HAYMMBIMH.

C y‘-IéTOM BbIINICHA3BaHHBIX ITOAXO0J0B r100aabHBIMU neJaIsaMu OMOJIOTHYECKOT0 06pa3OBaHI/I$I SABJIAKOTCA:



- cCONMAJIM3alHUs 00yJaOUINXCs KaK BXOXAEHUE B MHUP KYJIbTYphl M COLMAIBHBIX OTHOUIEHUH, 00ECIIeUNBAOIEe BKIIOYEHUE YUALIUXCS B TY

WINA UHYIO TPYIy Ju00 OOLTHOCTh — HOCHUTENS €€ HOPM, IIEHHOCTEH, OpUeHTAllui, OCBAaMBAEMBIX B MPOIECCE 3HAKOMCTBA C MUPOM KHUBOM
IIPUPOJBL;

- NPHOOIIeHNe K I03HABATEIbHON KYJIbTYPE KaK CUCTEME IIO3HABATENIbHBIX (HayUHbIX) IEHHOCTEN, HAKOIUIEHHBIX 00IIECTBOM B cdepe
OMOJIOTNYECKON HayKH.

[Tomumo 3TOTO, OMONOTHUECKOE 00pPa30BaHUE HA CTAPILIEH CTYNEHU MPU3BAHO 00ECIICYHTh:

- OPMEHTALHMIO B CUCTEME ATUYECKHX HOPM U IIEHHOCTEH OTHOCHUTEIHHO METOJIOB, PE3YyIbTATOB U JOCTHKECHHI COBPEMEHHOM OMOIOTHYECKON HAYKH;
- pa3BHUTHeE [103HABATEIbHBIX KAUECTB JIMYHOCTH, B TOM UHUCJIE [T0O3HABATEIBHBIX HHTEPECOB K U3YYEHUIO OOIMX OMOJOrMUECKUX 3aKOHOMEPHOCTEN U
caMOMY IIPOLIECCY HAYYHOIO IIO3HAHUS;

- oBJIaJleHHe y4eOHO-TIO3HABATEIBHBIMH M IIEHHOCTHO-CMBICJIOBBIMH KOMIIETEHTHOCTSMHU U ()OPMHPOBAHUS MMO3HABATEIHHONH W HPAaBCTBEHHOU
KYJIbTYpbl, Hay4YHOTO MHPOBO33pPEHHS, a TAaKKE€ METOJOJOTHUEH OHMOIOTHYECKOTO SKCIEPUMEHTAa M AIIEMEHTAPHBIMH METOJaMH OHOJOTHYECKUX
HUCCIICIOBAHUN;

- q)opanOBa}me 9KOJOTUYCCKOIo CO3HaHus, HECHHOCTHOI'O OTHOCHUA K JKUBOH pupoAc U 4YCJIOBCKY.

MECTO KYPCA BUOJIOTA B YYEBHOM IIVIAHE

KonnuecTBo 4acoB, OTBOAMMOE HAa W3ydeHHWE OWOJIOTMHM B CTaplied IIKOJE, 3aBHCUT OT Y4eOHOTo IJiaHa, YTBEPKIAEHHOTO 00pa3oBaTeNbHOM
opranmzanueii. /lannas pabouas mporpaMMa paccuuMTaHa Ha IMpoBeleHHe | yaca KIACCHBIX 3aHATUN B HENENIO MPHU M3yYEeHUHU MpeaMeTa B TEUCHHE
nByx net (10 u 11 xmaccsr). O6miee uncno yueOHbIX 4acoB 3a 2 roja ooydeHust coctasisier 70 4, u3 vux 35 4 (1 u B Henento) B 10 xmacce, 359 (1 u B
Hezento) B 11 kiacce.

Kypcy Guosiornu Ha cTyneHu CpeHero o0Imero o0pa3oBaHus MPEANISCTBYET KypC OMOJIOTHH, BKIIOYAIONINN DJIEMEHTaPHBIC CBEJICHUS 00 OCHOBHBIX
Oouonormueckux oObekTax. CopaepkaHue Kypca OHOJIOTMM B OCHOBHOM IIKOJE CIYKUT OCHOBOW JUIsi W3Y4YeHHs] OOIUX OHOJOTHYECKUX
3aKOHOMEPHOCTEH, TEOpUH, 3aKOHOB, THIIOTE3 B CTapIIIEH MIKOJIe, TIe 0c000e 3HaYeHHE MPUOOPETaI0T MUPOBO33PEHUECKUE, TEOPETUUECKUE TIOHSATHS.
[Ipemmaraemas  y4ebHasi mporpaMma COOTBETCTBYET COACP)KaHUIO YUYeOHHWKOB OMOJIOTHH i 00IIe00pa3oBaTEbHBIX OpraHU3aIfil, KOTOpHIC
SIBJSIIOTCS DJIEMEHTaMU MH(POpMaIMOHHO — oOpa3oBarenbHoi cpenbl YMK moxn penakmueit JI.K.bensea u I'.M.JlpiMinia. Y4eOHUKH BBITOTHSIOT
(YHKIHIO OJHOTO W3 MHCTPYMEHTOB JOCTIDKEHHSI 00pa30BaTENbHBIX Pe3yIbTaTOB (JMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX) 110 OMOJIOTUU B

cootBeTcTBUH ¢ TpeboBanusiMu OI'OC, pexomeHn0Banbl MuHHCTEpCTBOM IIpocBenieHus PO.



1. buonorwus, 10 kmace, yaeOHHK 17151 001I€00pa3oBaTeIbHBIX OpraHu3alnii, 0a30Bbiid ypoBeHb noj peaaknuen J.K.bensesa u I'.M./Ipimmmuna, 5
— o€ u3ganue, ucnpasiennoe. Mocksa, [Ipocsemenune, 2018
2. buonorus, 10 knace, yueOHHK a5 00111€00pa30BaTeNbHBIX OpraHn3anuii, 0a30Bbiii ypoBenb nox pepakuueit [.K.bensera u I'.M./IpiMiuna, 6
—oe uznanue. Mockaa, [Tpocsemienune, 2019
BenymmmMu MeToaaMu 00y4eHHs TIPEIMETY SIBISETCS: OOBSICHUTEIBHO - WJUIFOCTPATUBHBIA, MOMCKOBBIM. Ha ypokax HCIIONB3YIOTCS AJIEMEHTBI
CIIEYIOIINX TeXHOJOTui: 610uyHO MoaynsHOe oOyuenue, MKT, mpoekTHO HCCiIeqoBaTenbCKON NeATeIbHOCTH, O0OYYCHHE C MPUMEHEHHEM OTIOPHbIX
CHUTHAJIOB.
OcHoBHbIe (pOpMBI 00yueHHUsI: YIeOHbIC 3aHATUSA, HAOIIOACHHUS, OIBITHI, SKCIIEPUMEHTHI, pa00TaMU C UCTOYHMKaMU (yueOHasi U JIOTOJHUTEIbHAs
JTuTepaTypa, HHTEPHET PECypChl), COOOIIEHUS ¢ MPUMEHEHHEM MIPe3eHTalui, HamucaHue u 3ammra pedeparoB. OCHOBHON (opMOi OopraHu3aluu
y4eOHOro TpoIiecca sSBISCTCS KIACCHO - ypodHas cucrema. lIpeobnamaromieid popmMol KOHTPOJSI BBICTYIIA€T MHUCHMEHHBIA (CaMOCTOSTEIBHBIC H

KOHTPOJIbHBIE paboTHI), yCTHBIH omnpoc (cobecenoBanue), KOH(GEPEHIINU 1 TECTUPOBAHHE.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA BUOJIOTUHN

BoInycKkHHK HA 0230BOM YPOBHE HAYUHTCH:

® packpblBaTh Ha NMpUMEpPax pojb OMOJOrHMH B (HOPMHUPOBAHMM COBPEMEHHOW HaydyHOM KapTHMHBI MUpAa U B MPAKTUUYECKOH JESTENbHOCTH
JTIOJICH;

® [IOHUMMAaTb W OIIKMChIBATH B3aMMOCBA3b MCKIAY CCTCCTBCHHBIMH HAayKaMH: 6PIOJ'IOFHCI>1, q)HSHKOfI, XHMHeﬁ; YCTaHABJIMBATb B3aUMOCBA3b
NPUPOJHBIX SBICHHIA;

® [IOHUMMAaTb CMBEICJI, pa3jndaTb M OIIMCbIBATH CHCTCMHYIO CBA3b MCEXKAY OCHOBOIIOJIAraromruMunu OHMOJIOTHYECKUMH TTOHSATHSAMU: KJICTKaA,
OpraHusM, BHJ, 3KocHcTeMa, bnocgepa;

® JCIIOJIb30BaTh OCHOBHBIE METOJABl HAYYHOTO MO3HAaHHMS B Y4EOHBIX OHMOJIOTHUECKHX HCCIICAOBAHUAX, HPOBOANUTH OSKCHEPHUMEHTHI I10
M3YYEHHUIO OMOJIOTHUECKUX OOBEKTOB U SIBICHUH, OOBSCHATH PE3YNIbTaThl SKCIIEPUMEHTOB, aHATU3UPOBATh X, (HOPMYIHPOBATH BBIBOIBI;

e (opMyIHPOBATH THIIOTE3bI HA OCHOBAHUHU NPEIOKEHHON OMOIOrHuecKoi nHpopMaluy U MpeiaraTb BApUaHThl IPOBEPKU THIIOTE3;

® CpaBHHUBATb OHOJIOrMYECKHE 00BEKTHI MCXOYy co0oii o 3aIaHHBIM KpUTCPUAM, ACTIATh BEIBOJAbI U YMO3aKJIOUCHHUA HAa OCHOBC CPAaBHCHUS



00OCHOBBIBATh €IUHCTBO KUBOW U HEIKUBOU MPHUPOJIBI, POJCTBO KUBBIX OPraHU3MOB, B3aUMOCBSI3U OPTaHU3MOB U OKPYXKAIOIIEH cpelbl Ha
OCHOBE OMOJIOTMYECKHIX TEOPHUH;

MIPUBOJIUTH TIPUMEPHI BEIIECTB OCHOBHBIX TPYIIT OPraHUYECKUX COSAMHECHUN KIIETKU (OETTKOB, )KUPOB, YIIIEBOIOB, HYKJICHHOBBIX KUCIIOT);
pacmo3HaBaTh KJICTKH (TIPOKAPHOT M SYKAPUOT, PACTCHUN M KUBOTHBIX) MO OMHMCAHUIO, HA CXEMATHYECKUX M300paKCHUSX; YCTAaHABJIUBATH
CBSI3b CTPOCHUS M (PYHKIMI KOMIIOHEHTOB KJIETKH, 0OOCHOBBIBATh MHOTOOOpa3ue KIIETOK;

pacmo3HaBaTh MOMYJSIUI0 U OMOJIOTHYECKHUA BH]I IO OCHOBHBEIM IPU3HAKAM;

OIMHMCHIBATH (PEHOTUIT MHOTOKJICTOYHBIX PACTCHUMN U )KUBOTHBIX 110 MOP(HOIIOTHYECKOMY KPUTEPHUIO;

OOBSICHSTE MHOTOOOpAa3He OPraHU3MOB, IPUMEHSS IBOJIOIUOHHYIO TEOPHIO;

Kiaccu(UIUpoBaTh OMOJOTHUECKUE 0OOBEKTHI HA OCHOBAHUH OJJHOTO WJIM HECKOJBKUX CYIIECTBEHHBIX MPU3HAKOB (THIIBI ITUTAHUS, CIIOCOOBI
JBIXaHUS ¥ PA3MHOKCHUSI, 0COOCHHOCTH Pa3BUTHS);

OOBSICHATH IIPUYHUHBI HACIIEICTBEHHBIX 3a00JICBAaHUI;

BBISIBJIITh M3MEHYMBOCTH Y OPTaHU3MOB; OOBSICHSATH MPOSBICHUE BUJIOB W3MEHYMBOCTH, UCIOJB3Yys 3aKOHOMEPHOCTH H3MEHYHBOCTH,
CpaBHHBATh HACJICICTBEHHYIO M HCHACIICICTBEHHYIO U3MEHINBOCTB;

BBIBJIATH MOpdoorndeckue, pu3nonorndeckue, MoBeACHUECKUEe aanTalud OpraHu3MOB K Cpelie OOMTaHUS U JEHCTBUIO SKOJIOTHYECKUX
(hakTOpOB;

COCTaBJISITh CXEMBI ITEPEHOCa BEIIECTB U SHEPTUU B IKOCUCTEME (LIeTI MTUTaHMUS);

MIPUBOJIUTH 10KA3aTEeIhCTBA HEOOXOAMMOCTH COXpaHEHUsI OMOPa3HO0Opasus Ui YCTOMYMBOTO Pa3BUTHS U OXPAHBI OKPYKAIOIIEH CpeIbl;
OILICHUBATh JJOCTOBEPHOCTH OMOIOTHYECKOW WH(OPMAIIMH, MOTYYCHHON M3 Pa3HBIX MCTOYHUKOB, BBIACISATH HEOOXOIUMYIO HH(POPMAIHIO
JUISL ICTIOJIb30BaHUS €€ B Y4EOHOH JeITeTbHOCTH U PEIICHUH MTPaKTHIECKUX 3a/1a4;

MPEJICTaBIATh OMONIOTHYECKYI0 WH(OpPMAlMI0 B BUAE TEKCTa, TaOmWibl, rpaduka, auarpaMmbl M JeNaTh BBIBOJABI HAa OCHOBAHHUH
MIPEJICTABICHHBIX TAaHHBIX;

OLICHUBATbH POJIb IOCTHKEHUH T€HETUKH, CEJICKIINH, OMOTEXHOJIOTHH B MPAKTUYECKON JEATEIILHOCTH YelIOBEKa U B COOCTBEHHOM KU3HU;
OOBSICHSITH HETATUBHOE BIIMSIHUE BEIIECTB (JIKOTOJISl, HIKOTHHA, HAPKOTUYECKUX BEIIECTB) HA 3apPOJIBIIIEBOC PA3BUTHE YEIIOBEKA;
OOBSICHATH TIOCIIEICTBHS BIIMSIHHS MyTarceHOB;

OOBACHATH BO3MOIKHBIE IIPHUYUHBI HACJICACTBCHHBIX 3a00JICBaHUM.



BLIHyCKHI/IK HA 0230BOM YPOBHE NMMOJYYHUT BO3MOKHOCTb HAYUYHUTbLCH:

oasams HAYuYHOe 00bACHeHUe OUOIO2UYECKUM HaKmam, npoyeccam, AGNeHUAM, 3AKOHOMEPHOCMAM, UCHONL3YA OUONI02UYecKUue meopuu
(K1emounyio, I860I0OYUOHHYIO), VieHue 0 buocgepe, 3aKOHbl HACLIEOCMBEHHOCU, 3aKOHOMEPHOCU USMEHYUBOCMU

Xapaxmepusoeams COBPEeMeHHble HANPAGIeHUs 6 pAa3eumuu OUONO2UU, ONUCLIBAMb UX B03MOJCHOE UCHONb308AHUE 6 NPAKMUYECKOU
oessmenbHoCmu;

CPasHUBamMb CnOCoOBL OeleHUsl KIemKU (MUmo3 u metios);

peutams 3a0ayu Ha nocmpoerue pacmenma emopou yenu JJTHK no npeonoscennomy ¢ppacmenmy nepeou, uPHK (MPHK) no yuacmky
JIHK;

pewiams 3a0a4u HA OnpeoeneHue KOAUYeCmea XPOMOCOM 6 COMAMUYEeCKUX U NOJOBbIX KIemKax, d Makxdce 6 KIemKax nepeo Hauaniom
oeleHus (Metlo3a uiu Mumo3a) u no e20 OKOHYAHUuu (01 MHO2OKIeMOUYHbIX OP2AHUBMO8),

peuiams 2eHemudeckue 3a0a4u Ha MOHOSUOPUOHOe CKpewusanue, COCMagisams cxembl MOHOCUOPUOHO20 CKPeWUBaHUsl, NPUMEHSIS 3AKOHbl
HACNe0CME8EHHOCIU U UCHOIb3YS OUOIOSUYECKYI0 MEPMUHONOSUIO U CUMBOTIUKY,

VCMAHABIUBAMb MUN  HACAEO08AHUS U XAPAKMEp NpPOsAEIeHUs NPUSHAKA NO 3A0AHHOU cXeMe pPOOOCI06HOU, NPUMEHSS 3AKOHbl
HAC1e0CmME8eHHOCMUL;

OYEeHUBamMyb pe3yibmamvl 63aUMOOCUCMBUsL YeTI08EKA U OKPYICaloujell cpeobl, NPOSHO3UPOBAMb 803MONCHbIE NOCIEOCMEUS 0esMeNbHOCTU

yenogexa 01 CyujecmeoB8anus OmMoeIbHblX OUOI0CUYECKUX 00BEeKMO8 U Yelblx NPUPOOHBIX CO0OUecma.

JlesitenbHOCTH 00PA30BATEINBLHOTO YUPEKIAEHUsT 00mero oOpa3oBaHus B OOydeHMHM OWOJOTMM B CpPEIHEW IIKOJie JOJDKHA OBITh HAmpaBlIeHa Ha

JOCTHIKCHHUEC O6y‘IaIOHII/IMI/ICH CIIeAyIIUX JUYHOCTHBIX Pe3yJdbTaToB.

- peajin3alrio 9TUYCCKUX YCTAHOBOK ITO OTHOIICHHIO K OMOJIOTHYECKUM OTKPBITUAM, UCCIICIOBAHUAM U UX PC3YJIbTATaAM;

- IPU3HAHUE BBICOKOW LICHHOCTH KU3HU BO BCEX €€ MPOSBICHUSX, 3[10POBbs CBOETO U IPYTUX JIFOJIEH, pealli3alhi0 YCTAHOBOK 30POBOr0O

oOpa3a Ku3HH;



- c()OPMHUPOBAHHOCTh MO3HABATEIbHBIX MOTHBOB, HANPaBJICHHBIX Ha MOJIY4YEHHE HOBOIO 3HAHMs B 00JACTH OMOJIOTMHM B CBS3U ¢ Oynymiei
poeCCUOHATILHON JEATETbHOCTHIO WM OBITOBBIMU MPOOJIEMaMH, CBA3aHHBIMUA C COXPAaHEHHEM COOCTBEHHOTO 3[I0POBbS M IKOJOTHYECKOU
0€30MacHOCTH.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMM OCBOEHUS BBIITYCKHUKAMU CTapIIEH HIKOJIbI 0a30BOr0 Kypca OMOJIOTUH SBIISIOTCA:

- OBJIAJICHHE COCTABJSAIOIIMMU HCCIIEA0BATEIbCKOM M IPOEKTHOH AEATeNIbHOCTH, BKIIIOYAs YMEHMs BHJETh IPoOJeMy, CTaBUTh BOIPOCHI,
BBIJIBUTaTh THIIOTE3bl, JAaBaTh ONPEACICHUS IMOHATUSAM, KIacCH(UIMPOBaTh, HAOIIOIATh, MPOBOIUTH IKCIEPHUMEHTHI, JeaTh BBIBOJABI U
3aKJIIOUEHUS, CTPYKTYpUPOBATh MaTepua, 0OObACHATD, JOKA3bIBATh, 3aLUILATh CBOU UJIEH;

- yMeHus paboTaTh C pa3sHbIMH HCTOYHMKAMU OMOJIOTMYECKOH HH(pOpMalMU: HAXOJUTh OHMOJIOTMYECKYH0 HH(DOPMALUMI0 B pa3IUYHBIX
UCTOYHUKAX (TEKCTe yueOHMKa, HAyYHO-TIOMYJISIPHON JIUTEpaType, OMOJIOrHYeCKUX CIIOBApsAX U CIPaBOYHMKAX), aHAIW3UPOBATh U OLICHUBAThH
nHpOpMaIHIO, TIPeoOPa30BHIBATH HHPOPMALIUIO U3 OJHON (GOPMEI B IPYTYIO;

- CIIOCOOHOCTH BBHIOMPAThH IIEJIEBBIE M CMBICIIOBBIC YCTAHOBKH B CBOMX JCHUCTBHUSAX M IMOCTYIKAaX IO OTHOIICHUIO K JKUBOHM NMPHUPOJE, CBOEMY
3JI0POBBIO U 3/IOPOBBIO OKPY>KAOLIHX;

- YMEHUS aJIeKBAaTHO MCIIOJIb30BaTh PEUEBbIE CPEACTBA /ISl JUCKYCCUHM U apryMEHTAllMU CBOEH MO3MIMHU, CPABHUBATH Pa3HbIe TOUKU 3PEHUS,
apryMEeHTHPOBATh CBOIO TOUKY 3PEHMSI, OTCTaNBATh CBOIO MO3UIIHIO.

IIpenmMeTHbIMHU pe3yJIbTATAMH OCBOEHMSI BHIITYCKHUKAMU CTaplIel IKOJIbI Kypca Ouonoruy 6a30Boro ypoBHs SIBISIOTCA:

1. B no3nasamensnoui (unmennekmyanvHoii) cghepe:

- XapaKTepHCTUKA COJIepKaHUsI OMOJIOTUYECKUX Teopuil (KJIeTO4Hasi, HBOJIOIMOHHAs Teopus JlapBuHa); yuenus BepHanckoro o Ouocdepe;
3aKOHOB MeHiens, 3aKOHOMEPHOCTEN M3MEHYMBOCTH; BKJIaJ[a BHIJAIOIIMXCS YUEHBIX B pa3BUTHE OMOJIOTUYECKON HAYKH;

- BBIJICJICHHE CYIIECTBEHHBIX IPU3HAKOB OMOIIOTUIECKUX OOBEKTOB (KIETOK: PACTUTEIBHBIX U KHUBOTHBIX, TOSIEPHBIX U SACPHBIX, MOJOBBIX U
COMAaTUYECKUX; OPraHMW3MOB: OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX; BHJIOB, 3KOCHUCTEM, Ouochepsl) u npoueccoB (0OMEH BelleCTB,
pa3sMHOXEHHUE, JeJIeHUEe KIETKH, OIUI0I0TBOPEHUE, IeHCTBIE HCKYCCTBEHHOTO M €CTECTBEHHOTO 0TOOpa, (OpMHpPOBAHNE MPUCTIOCOOICHHOCTH,
o0pa3zoBaHHe BUJIOB, KPYTOBOPOT BEILECTB U MPEBPAILIEHHs SHEPTHH B SKOCUCTEMaxX U 6uocdepe);

- oObsicHeHHe posin Ouosiorud B (OPMUPOBAHWM HAYYHOTO MHPOBO33PEHHUS; BKJIaJa OWOJIIOTMYECKUX TeopHil B (opMHpOBaHHE COBPEMEHHOM
€CTECTBEHHOHAYYHOH KapTHHBI MMpa; OTPULATEIbHOIO BIMSHUS QJIKOIrOJIs, HUKOTMHA, HAPKOTHYECKUX BELIECTB HA Pa3BUTHE YEIOBEKA; BIMSHUSA
MYTareHOB Ha OPraHU3M 4YeJOBEeKa, SKOJIOIMYeCKHX (PAKTOpPOB HA OPraHM3MbI;, NPUYMH SBOJIIOLUHU, U3MEHIEMOCTH BHJOB, HAapYIICHUH DPa3BUTHUSA

OpPraHU3MOB, HACJIE/ICTBEHHBIX 3a00JIEBAaHUI, MyTAIlHii, yCTOMYUBOCTH U CMEHBI SKOCUCTEM;



- MpUBEJEHUE J0KA3aTeNbCTB (apryMeHTallMs) €UHCTBA KUBOM M HEKUBOM MPHUPOJBI, POACTBA JKHUBBIX OPraHW3MOB; B3aMMOCBS3€H OPraHU3MOB U
OKpYKaroIIen Cpe/bl; HEOOXOAUMOCTH COXpPAaHEHHSI MHOTO00pa3us BUIOB;

- YMEHHME I10JIb30BaThCsI OMOJIOTNYECKON TEPMUHOIOIMEN U CUMBOJIUKOM;

- pelIeHHEe BJEMEHTApHBIX OHOJOTMYECKHX 3a]lad; COCTABJICHHE JJIEMEHTAPHBIX CXEM CKPEIIMBaHUS U CXEM IEpEeHOCa BEIEeCTB U SHEPruu B
IKOocHcTeMax (Ienu MUTaHus );

- orHcaHue 0codel BUAOB M0 MOP(OIOrHUECKOMY KPUTEPHIO;

- BBISIBJICHME W3MEHUYUBOCTH, IPUCIIOCOOJIIEHUH OpPraHU3MOB K cpele OOMTaHHWs, WCTOUYHHMKOB MYTareHOB B OKpYy)Karolled cpele (KOCBEHHO),
AHTPOTIOTEHHBIX U3MEHEHUI B 9KOCHCTEMAaX CBOEH MECTHOCTH; M3MEHEHUHN B IKOCHCTEMax Ha OMOJIOTHYECKUX MOJIETISX;

- CpaBHEHHME OMOJIOTHMYECKUX OOBEKTOB (XMMUYECKUH COCTaB TEJ KUBOM M HEKMBOHM MPUPOABI, 3apOJbIIIA YeJIOBEeKa U JAPYTUX MIIEKOMHUTAIOUIUX,
MPUPOJHBIE SKOCHCTEMBI M arpOdKOCHUCTEMBI CBOEW MECTHOCTH), MPOIECCOB (ECTECTBEHHBIH M HMCKYCCTBEHHBI OTOOp, MOJOBOE M Oecroioe
pasMHOXKeHne) U (OPMYITHPOBKA BHIBOJIOB HA OCHOBE CPABHEHUSI.

2. B uennocmuo-opuenmayuonnoit cgepe:

- aHAIM3 M OIICHKA PA3NUYHBIX THUIOTE3 CYIIHOCTH XU3HHU, MPOMCXOKICHHUS YelIOBEeKa W BO3HUKHOBEHHUS >KM3HH, TJIOOANBHBIX JKOJIOTHMUYECKUX
npoOJjieM U MyTeW WX PEIICHHUs, MOCIEACTBUI COOCTBEHHOM NEATEILHOCTH B OKpYKalolleh cpene; OMoiorudeckoi mHGOpMaIiy, mojaydyaeMoi u3
Pa3HBIX UICTOYHHUKOB;

- OIIEHKa ATHYECKHX acCleKTOB HEKOTOPBIX HCCIEeNOBaHU B o00nacTu OMOTEXHONOTHH (KIOHHPOBAHUE, WCKYCCTBEHHOE OILUIOIOTBOPEHUE,
HaIMpaBlIEHHOE U3MEHEHHUE TeHOMA).

3. B cghepe mpyooeoit desmenvrhocmu:

-OBJIaICHUC YMCHUSAMU U HABBIKAMH ITOCTAHOBKHU OHMOJIOTHYECKUX OKCIICPUMCHTOB U OOBSACHEHHS UX PE3YIbTATOB.

4. B cepepe ¢pusuueckoit deamenvrhocmu.
- 000CHOBaHUE U COOJIOZICHHE Mep MPOPUIAKTUKN BUPYCHBIX 3a00JI€BaHUM, BPEAHBIX NMPUBBIYEK (KypeHHE, YIOTpeOIeHHe alKoroisi, HApKOMaHus);

MpaBWJI MOBEJEHUS B OKPYKAIOIIEH Ccpelie.

COJAEPKAHUE KYPCA BUOJIOT'A



B cucreme ecrecTBeHHO-HAy4YHOTO 00pa3oBaHHsS OMOJIOTHS KaK YYEOHBIM MPEAMET 3aHMMAaeT BaXKHOE MECTO B (POPMUpOBAHUU: HAyYHOUH
KapTUHBI MUpPa; (PYHKIMOHAIBHOM IPaMOTHOCTH, HEOOXOIUMOM JJIsi TIOBCEAHEBHOW >KU3HU; HABBIKOB 370POBOTO M 0E30MACHOTO JIsi YeJIOBEKa U
OKpY>Karolel cpeapl 00pasa KU3HU; HIKOJIOTHIECKOTO0 CO3HAHUS; IEHHOCTHOTO OTHOIICHHS K KHUBOW MPHUPOJIE U YETOBEKY; COOCTBEHHON MO3HULIUHU TI0
OTHOIICHUIO K OMoylornyeckoil MH(OpMAaLUU, TMOJy4yaeMOW U3 pa3HbIX HUCTOYHHKOB. M3ydeHune OMONOTHMU CO3/1aeT YCioBUS ISl (POPMHUPOBAHUS Y
00y4aroIuXcsl UHTEUIEKTYyallbHbIX, TPAXK/1aHCKUX, KOMMYHUKAMOHHBIX U HH()OPMALMOHHBIX KOMITETEHITHH.

OcBoeHme MporpaMMbl 10 OMOJIOTUU O00ECIIEYMBAET OBJIAZICHUE OCHOBAMH Y4E€OHO-MCCIIEOBATEIBCKOM EATEIbHOCTH, HAYYHBIMH METOAAMU
pELICHHS] Pa3IMYHBIX TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4.

N3ydyenune Ouonoruu Ha 0a30BOM YpPOBHE OpPHUEHTHPOBAHO Ha o0ecrmedeHue o0I1eo0pa3oBaTeNbHON M OOIIEKYJIBTYPHOH TMOATOTOBKH
BBIMYCKHUKOB. M3yueHune Onosioruu Ha yriryOJIeHHOM YPOBHE OPHEHTHPOBAHO Ha: MOJATOTOBKY K MOcieaytonemMy npodeccuoHaibHOMY 00pa30BaHUIO;
pa3BUTHE WHAWBHUIYAIBHBIX CIIOCOOHOCTEH oOydaromuxcs IyTeM Oosiee TIIyOOKOTO, 4YeM IMpeaycMaTpuBaeTcs 0a30BBIM YPOBHEM, OBIIAJCHUS
OCHOBaMH OWOJIOTUM M METOJaMHU H3Y4YECHHUs OpraHuYecKoro mupa. M3yuenwe Owonornu Ha yriryOJICHHOM YpOBHE OOECIEUMBAET: NPUMEHEHHE
MOJIYUEHHBIX 3HAHWM JJIs pelleHUs MPAKTUYECKUX M y4eOHO-UCCIIeNOBATeNbCKUX 3a/Jad B HM3MEHEHHOW, HECTaHIApTHOW CUTYyallud, YMEHHE
CHCTEMaTU3UPOBaTh U 0000IIATh MOJyUYEHHBIE 3HAHUS; OBJa/IeCHUE OCHOBAMHU M CCIIE0BATENBCKOM JESITeIbHOCTH OMOIOTUYECKOM HANpaBIEHHOCTH U
rpaMOTHOTO O(OPMIICHHSI TOJTYYSHHBIX PE3YJIbTAaTOB; PAa3BUTHE CIIOCOOHOCTH MOJEIMPOBATH HEKOTOPBIE OOBEKTHI M IMPOIECCHI, MPOUCXOIAIINE B
XKUBOM npupoze. 3yuenue npenMera Ha yriiyO0J€HHOM ypOBHE M03BOJIsI€T (OPMUPOBATh Y O0YyUaIOIIMXCsl YMEHUE aHATTU3UPOBATh, IPOrHO3UPOBATH U
OLIEHUBATh C MO3UIIUH SKOJIOTHYECKOI 0€30MacCHOCTH MOCHIEACTBUS AEATEIbHOCTH YEJI0BEKa B OKOCUCTEMAX.

Ha 6a30BoM 1 yriyOieHHOM YypOBHSX M3yueHHe npeamera «buonorus» B yacTu (GopMHUpPOBaHUS y 00y4arOIIMXCsl HAYyYHOTO MUPOBO33PEHUS,
OCBOCHHS OOIIEHAYYHBIX METOJIOB, OCBOSHHS MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX 3HAaHUH OCHOBAHO HAa MEKIPEIMETHBIX CBS3SX C MpeIMeTaMu
o0JracTeil eCTeCTBEHHBIX, MAaTEMAaTHUECKUX U TYMaHUTAPHBIX HAYK.

[TpumepHas mporpamMMa y4eOHOTO npenmeTa «BHoIoTHs cocTaBlieHa Ha OCHOBE MOAYJIBHOTO MPHHIIAIIA TIOCTPOCHHUST y4eOHOTO MaTepuaa, He
oIpeJiesIAeT KOJMYECTBA YacOB Ha M3yUYEHHUE YUeOHOro MpeiMeTa U He OTPaHMYMBAET BO3MOXHOCTH €r0 U3y4eHHs B TOM HJIM MHOM KJIacce.

[Ipeuiaraemas mpumepHasi MporpaMMa yYUTHIBAET BO3MOXKHOCTH ITOJIYYEHHUsI 3HAHUM B TOM 4YHCIE 4yepe3 MPAaKTHYECKYIO JesTeIbHOCTh. B
porpamMMe COJIEPKHUTCS MPUMEPHBIA MepedeHb Ja00opaTOpHBIX U MpakTHueckux pabot. Ilpu cocraBmeHnm paboueil mporpaMMbl yYUTETh BIPABE

BBIOpaTh U3 IepeyHs paboThl, KOTOPBIE CYMTAET Hanboiee 1eIeco00pa3HbIMU C yU€TOM HEOOXOIUMOCTH JOCTUKEHUS MPEAMETHBIX PE3yIbTaTOB.

buosorus kak KOMILIEKC HayK 0 JKHBOM npupone



buonorus xak KOMIJIEKCHasi HayKa, METO/Ibl HAyYHOTO MO3HAHUS, UCTIOJIb3yeMble B Ouonoruu. Cospemennvle nanpasienus ¢ ouonozuu. Ponpb
Ouooruu B JOPMUPOBAHUU COBPEMEHHOM HAYYHOUW KApPTUHBI MUPA, MPAKTUIECKOE 3HAYCHHUE OMOJIOTUISCKUX 3HAHUM.

buonornyueckue cucTemsl Kak nmpeaMeT u3ydeHust 0nonorud. OCHOBHBIC KPUTEPUH KUBOTO. Y POBHHM OPraHU3alMU )KHUBOW TIPUPOIBI.
CTpykTypHBbIe M PYHKUMOHAJIbHbIE OCHOBBI KM3HH

MonekyispHble OCHOBBI )kM3HU. Heoprannueckue BellecTBa, UX 3HayeHue. Ponb BOJbI B cocTaBe )XUBOW Marepuu. OpraHudeckue BEeCTBa
(yrmeBompl, JIMMUGI, OCIIKH, HYKJICHMHOBBIE KUCIOThI, AT®D), ux ctpoeHue u ¢yHkuwuu. buonomumvepsl. /Ipyeue opeanuueckue eeuyecmea
KJ1emKu.

Krnerka — ctpykTypHas u QpyHKUMOHANbHAsA equHuIa opranu3ma. Llutonorus, metoasl nuronoruu. CoBpeMeHHas kietouHas Teopusi. Kinetku
MIPOKApUOT U AyKapuoT. OCHOBHBIE YaCTH W OPTraHOMAbI KiIeTKH, X (GyHKIuU. CTpoeHue U GyHKIIUU XPOMOCOM.

KusHenesTeIbHOCTh KIETKH. MeTabonmu3M. DHEpPreTHYecKuil U ImacTudeckuii oOMeH. DOTOCHHTE3, XeMOCHUHTE3. XpaHEeHHe, mepeaada u
peaym3anusi HacleACTBEHHONH WH(popManuu B kietke. ['eHermueckuii koji. 'eH, reHom. buocunrte3 Oenka. I'emomuka. Bupycel — He-
KJeTouHasi opMa KU3HHU, Mepbl TPODUIAKTUKN BUPYCHBIX 3a00JI€BaHUM.

Opranusm

Opranusm — eAuHOE 1IEIIO0e.

OcCHOBHBIE MPOIECCHI, MPOUCXOATNE B opraHu3me. Perymsius GyHKIMi opranu3Ma, ToMeocTas.

CaMoBocnipon3BeZicHHE OpPraHU3MOB U KJeTok. Kietounslii mukm: mHTepdasza u neienue. MuTos u mMeiio3, ux 3nadenue. ComaTuueckue u MOJ0BbIE

KJIeTkd. PasMHOXeHne opraHu3MoB (Oecnosoe 1 mosoBoe). Crocoobl pazmMHoMiCeHUs y PACMEHUI U HCUBOMHDBIX.

WuauBuayanbHoe pa3BuTue opranu3Ma (oHtorenes). [Ipuunnel HapymieHuil pa3Butus. PenpoaykTHBHOE 37J0pOBbE UEIOBEKA; MOCIEICTBUS
BJIMSTHUS QJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKHUX BEIIECTB Ha SMOPHOHATILHOE Pa3BUTHE YETIOBEKA.
/Ku3nennvle yukavl pasHvix Zpynn OpzaHu3moe.
I'enernka, MeToAbl T'€HETHKHM. |'eHeTHMYeckass TEpPMUHOJIOTHS M CHUMBOJMKA. 3aKOHBI HaciaeACTBEHHOCTH I. Menpgensa. XpoMOoCOMHas TeOpHs
HacnencTBeHHocTu. Onpenenenue nona. CuerieHHoe ¢ MoJjoM HacienoBanue. ['enorun u cpena. Henacneacrsennast usmeHunBocth. Hacnencrsennast
M3MEHYMBOCTh. MyTanmu. MyTtareHsl, UX BIMSHHUE HA 3J0POBbE YEIIOBEKA.
Jlomectukanus u cenekuusi. MeTosl cenekiuu. buotexnomnorus, e€ HanpaBiIeHUs U EPCIIEKTUBLI pa3Butus. buobdezonacunocme.

Teopus 3BoIOLUH



PazBuTune 3BOMIOIIMOHHBIX UAEH, 3BOMoIIMOHHAsA Teopud Y. Jlapsuna. CuHTeTHYECKAst TEOpHS HBOTIONNHU. CBUIETEIHCTBA SBOJIOIUN KUBOU MPUPOIBI.
MukposBontolius U MakposBoitouus. Bun, ero kpurepuu. Ilomynsuuss — sieMeHTapHas €IUHUIA BOJIOLMH. JIBUXKYIIME CHIIBI SBOJIOLMH, MX
BIUsIHUE Ha reHo(oHa monymsiuu. HarnpaBieHus SBOIOIHH.

Pa3purue xu3nm Ha 3emie

'unoTe3bl mpoucxoxkaeHus: XKu3HW Ha 3emuie. OCHOBHBIE 3Tallbl BOJIOLMU OpraHMYecKoro Mupa Ha 3emiie. MHorooOpa3ue OpraHM3MOB Kak
pe3ynbTaT 3BOMONUU. [[pUHIUTIBL KITaCCU(PUKALINN, CHCTEMATHKA.

CoBpeMeHHbIE TIPEACTABICHUS O MPOUCXO0KICHUN YeI0BeKa. DBOJIIOIMS YesioBeKa (aHTpornorenes). JABmkyiue cuiibl antpornorenesa. Pacel uenoseka,
WX MPOUCXOXKJCHHUE U €UHCTBO.

Opranu3mbl 4 OKpPY:KAOIAs cpeaa

Dxonornueckue GakTopbl U UX BIUSHUE HA opraHu3Mbl. [Ipucnoco6ieHus: opraHu3MoB K IEUCTBUIO IKOJOTUYECKHUX (DAKTOPOB. DKOJOTUUYECKASI HUIIIA.
buoreornienos. Dxocucrema. Paznoobpaszue skocucteM. B3anMOOTHOIIIEHHUS TOMYIISAIANA Pa3HBIX BUJIOB B dKOcHCTEME. KpyroBopoT BEMIECTB M IMOTOK
SHEPTUM B JKOCUCTEME. YCTOWYMBOCTh M JUHAMUKa 3KocucTeM. llocrmencTBus BIMsIHUS JEATENBHOCTH 4eJIOBEKa Ha sKocucteMbl. CoxpaHeHue
O0ropa3zHo00pa3us Kak OCHOBA YCTOMUYMBOCTH SKOCHUCTEMBI.

CrpykTypa 6uochepsl. 3aKOHOMEPHOCTH CyIecTBOBaHUs Onocdepsl. Kpyzoeopomut éeuyecme 6 ouocgepe.

Pounb yenoseka B 6nocepe. ['nodanbHbIe aHTpONIOreHHbIe H3MEeHEeHUs B Onocdepe. [IpoOdiaembl ycToUMBOro pa3BUTHS.

Hepcnekmuebl paseumus ouonozuueckux HayK.

IIpumepHbIii NepevyeHb J1a00PATOPHBIX M NPAKTHYECKUX Pa0OT (HA BHIOOP yuMTeJIsl)
1. Ucnonb3oBaHue pa3IUuYHBIX METOAOB MPU U3yYEHUHN OUOJIOTHMUYECKUX OOBEKTOB.
TexHHKa MUKPOCKOTMPOBAHMUS.

I/IBYLICHI/IC KJICTOK paCTCHI/Iﬁ 1 )KUBOTHBIX 11O MUKPOCKOIIOM Ha I'OTOBLIX MUKPOIIPpCIIapaTax U UX OIMMMCAaHUC.

CpaBHEHHE CTPOCHUS KIIETOK PAaCTCHHH, )KUBOTHBIX, TPHOOB U OaKTEepHUid.

2
3
4. TlpuroroBieHue, pacCMaTpUBaHUE M OMMMCAHUE MUKPOIIPENIapaTOB KJIETOK PACTEHUMN.
5
6. V3yueHue NBMKEHUS ITUTOILIA3MBI

;

I/ISY‘-IGHI/IG IJ1a3MOJIM3a U JCTIIa3MOJIN3a B KIICTKAX KOXKHUIIBI JIYKA.



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

N3yuenne pepMEHTATUBHOIO paCILEIUIEHUS IEPOKCUA BOAOPOIA B PACTUTENbHBIX U JKUBOTHBIX KJIETKaX.
OOHnapy:xeHue 0eJKOB, YITIEBOJIOB, JIUIUIOB C IIOMOIIbIO KAUECTBEHHBIX PEaKIHi.

W3yuenne KaTaluTHIECKON aKTUBHOCTH (PePMEHTOB (HA MPUMEPE aMUIIa3bl TN KaTajias3bl).
Habnronenne Muto3a B KJIeTKaX KOHUMKA KOPEIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.
W3ydenue ctaauii Melo3a Ha TOTOBBIX MUKpOIIpEnaparax.

N3ydeHue cTpoeHus MOJIO0BBIX KJIETOK Ha TOTOBBIX MUKpOIIpEnaparax.

Pemienue sneMeHTapHBIX 3a/1a4 10 MOJIEKYJISIPHOM OMOJIOTHH.

BrIsiBieHNE IPU3HAKOB CXOJCTBA 3aPO/BILIEH YEN0BEKA U APYTUX MO3BOHOYHBIX KUBOTHBIX KaK J0Ka3aTeIbCTBO UX POJICTBA
CocraBiieHHE DJIEMEHTapHBIX CXEM CKPELIMBaHUS.

Pemrenne renetnyeckux 3anad.

N3ydenue pe3ynpTaToB MOHOTMOPUHOTO U AUTUOPUHOTO CKPEIIMBAHUSL Y IPO30(UIIBL.
CocraBiieHHe U aHaIU3 POJOCIOBHBIX YEIOBEKA.

N3y4yeHne n3MEeHUYMBOCTH, TOCTPOCHHUE BApUALIMOHHOTO psifia U BApUALIMOHHON KPUBOM.
Onucanue penoruna.

CpaBHeHue BUI0B 10 MOP(OIOTrHIECKOMY KPUTEPHIO.

Onucanue NpUCIOCOOICHHOCTH OPraHnu3Ma M €€ OTHOCUTENIBHOIO XapaKTepa.

BersiBrieHue nprcrnoco6aeHnii OpraHu3MoB K BIMSHUIO Pa3IMUHBIX 9KOJIOTHYECKUX (PAKTOPOB.
CpaBHEHHE aHATOMHYECKOTO CTPOSHHS pAaCTEeHHUM pa3HbIX MECT OOUTaHUS.

CocTaBjieHre MUIIEBBIX IEeTIEH.

W3ydeHnue u onucanne 3K0CUCTEM CBOEH MECTHOCTH.

OneHka aHTPONOTEHHBIX U3MEHEHUH B IPUPOJIE.

HacneacrBeHnHbie 3a00JIeBaHUS Y€JIOBEKA U UX NpeaynpeIKKIACHUC. DTUYECKHE aCIeKThl B 00J1aCTH MEIUIIUHCKON T'€HEeTUKU.

KpuTtepuu u HOpMbI OLIEHKH 3HAHUM

Kpurepuun u HOpMBI OIICHKY 3HAHUN M YMEHUM 00YyYaIONINXCs 32 YCTHBIM OTBET.



Onenka "5" cTaBUTCS, €CIIN YVUCHHUK:

1.

[Toka3piBaeT riryOOKOE M IMOJIHOE 3HAHWE W MOHMMAaHUE BCEro MPOrpaMMHOI0 MaTepuaia; MOJHOE MOHMMAaHUE CYITHOCTH pacCMaTpUBAEMBIX
MOHATHH, SBJICHUI U 3aKOHOMEPHOCTEN, TEOPUH, B3aNMOCBSI3EN.

YMeeT COCTaBUTh MOJIHBIM M INpaBWIbHBIA OTBET Ha OCHOBE W3YYEHHOIO MaTepHasa; BbIIEIATH IJIaBHbIE IIOJOXEHHUS, CaMOCTOSTEIbHO
HOATBEPXKIaTh OTBET KOHKPETHBIMU IpHUMEpaMH, (aKTaMu; CaMOCTOSTENBHO W apryMEHTHPOBAHO JejaTh aHalIu3, OOOOLIEHMs, BBIBObI;
yCTaHABJIMBAaTh MEXIPEIMETHBIE CBS3M (Ha OCHOBE paHee NMPHOOPETEHHBIX 3HAHWM) M BHYTPUIIPEIMETHBIC CBS3M, TBOPYECKH NPUMEHATH
NOJIy4YCHHBIC 3HAHHS B HE3HAKOMOM CUTYaIlMH; MOCIE0BATEIbHO, YETKO, CBA3HO, 00OCHOBAaHHO U 0€30IMO0YHO H3JIarath y4eOHBIH MaTepuall.
YMeeT cocTaBiATh OTBET B JIOTMYECKON MOCIEIOBATENBHOCTH C HMCIIOJIb30BAHUEM IPHUHATOW TEPMUHOJOIHMM; JeJIaTh COOCTBEHHBIE BBIBOJBI;
(GopMynHpOBaTh TOUYHOE OINpPENEICHNUE U MCTOJIKOBAaHHE OCHOBHBIX MOHATHH, 3aKOHOB, Teopui. MOXeT npu OTBETE HE MOBTOPSATH JOCIOBHO
TEKCT y4eOHUKa; U3JlaraTb, MaTepuall JUTEPATYPHBIM SI3bIKOM; MPAaBUIBHO U OOCTOSATENIBHO OTBEYATh HA JOMOJIHUTEIbHBIE BOIPOCHl YUUTENS;
CaMOCTOSITENIbHO M PAllMOHAJIBHO HCIOJIB30BATh HATISAJHBIE MOCOOWsS, CIpPAaBOYHBIC MaTepUaibl, y4eOHHUK, IOMOJHUTEIBHYIO IJUTEpaTypy,
NEPBOMCTOUYHUKH; INPUMEHATh CHUCTEMY YCIOBHBIX OO0O3Hau€HW NpHU BEIEHUM 3aluceil, CONpPOBOKIAIOIIMX OTBET; MCIIOJIb30BaTh IS
JI0Ka3aTelbCTBA BBIBOIOB U3 HAOIIOIEHUH 1 OTIBITOB.

CaMocCTOATEIbHO, YBEPEHHO U O€301IMO0YHO MPUMEHSET MOJyY€HHBIE 3HAHUS B PEIlIEHNU IPo0OJieM Ha TBOPUECKOM YpPOBHE; IOIyCKaeT He Ooiee
OJIHOTO HE/104€Ta, KOTOPBIH JIETKO UCIIPABIISIET 11O TPEOOBAHUIO YUUTEINS; UMEET HEOOXOAMMbIE HAaBBIKK pabOThI ¢ MpHUOOpamMH, YepTEKAMH,

CXEMaMH, Fpa(l)I/IKaMI/I, KapTaMH, COITYTCTBYHOIIIUMHA OTBETY, 3alIMCH, COITPOBOKAAOIINEC OTBCT, COOTBCTCTBYIOT Tpe60BaHI/IHM.

Ouenka "4" cTaBUTCS, €CIIN YUCHUK:

1

[Toka3pIBaeT 3HaHUS BCETO U3YYEHHOIO MPOrPaMMHOr0 Marepuraia. J[aér monHslid U MPaBUIIbHBIN OTBET HA OCHOBE M3YUYEHHBIX TEOPHIL;
JIOTTYCKaeT He3HAUUTEIbHbIE OIIMOKN M HETOUETHI ITPH BOCIIPOM3BEIEHUU U3YUYEHHOT0 MaTepHasa, HeOOJIbIINe HETOYHOCTH P HCIIOIb30BaHUH
HayYHBIX TEPMUHOB WK B BBIBOJAX, 0000IEHUAX U3 HaOMI0AeHUH. MaTtepuai usnaraer B onpeAenéHHON JOrH4ecKoi ocae10BaTeIbHOCTH, IpU
9TOM JIOTIYCKAET 00HY He2pyOyo ouudKy uiu He 60/ee 08yx Hedouémos, KOTOPbIe MOKET UCTIPABUTh CAMOCTOSITENILHO MPU TPEOOBAHUU WITH
HEeOOJIBIION MMOMOIIM MPEoIaBaTes; MOATBEPKIAET OTBET KOHKPETHBIMH TPUMEPAMU; IPABUIIBHO OTBEYAET Ha JIOTIOJIHUTEbHbIE
BOIPOCHIYUUTES.

YMeeT caMOCTOSATENBHO BBIIENATh ITIaBHBIE TTOJIOKEHUS B U3YYEHHOM MaTepHalle; Ha OCHOBAaHUU (PaKTOB U MPUMEPOB 0000111aTh, 1e1aTh
BBIBOJIbl. Y CTAaHABJIMBATH BHYTPUIIPEIMETHBIE CBA3U. MOKET IPUMEHSTH [IOJIyYEHHbIE 3HAHUS HA MPAKTUKE B BUJIOU3MEHEHHONW CUTYallUH,

co0JII0/IaTh OCHOBHBIE ITPaBHJIa KYJIbTYPhI YCTHON peuu; UCTIONb30BaTh MIPH OTBETE HAYyYHbIC TEPMUHBI.



3. He obnaoaem 0ocmamouHbim HABLIKOM PAbOmMbl CO CRPABOYHOU TUMePamypoll, Y4eOHUKOM, NePEOUCOYHUKOM (NPABULLHO OPUEHIMUPYEMCS, HO
pabomaem MmeONleHHO).

Ouenka "3" cTaBUTCH, €CIIN YUCHUK:

1. YcBamBaeT OCHOBHOE COJIep)KaHHE ydeOHOr0 MaTepHasia, HO MIMEET IIPOOeIIbl, He MPEMITCTBYIOIINE JATbHEHIIIEMY YCBOCHHUIO MMPOTrPAMMHOI0
MaTepuaa.

2. W3maraetr Marepuali HE CHCTEMaTH3UPOBAHHO, PparMEHTApHO, HE BCETa IMOCIIEI0OBATENILHO; MTOKA3bIBAECT HEJOCTATOUYHYIO CPOPMUPOBAHHOCTD
OTJENbHBIX 3HAHUN M YMEHUH; c1abo apryMeHTHPYET BBIBOABI M 0000IICHHUS, TOMTYCKAET OMMOKH MPH UX (HOPMYITHUPOBKE; HE UCTIONB3YET B
Ka4eCTBE JI0KA3aTeILCTBA BHIBOJIBI U 000OIIECHHSI U3 HAOIOACHUH, OIIBITOB WIIM JOIYCKAST OIIMOKH MPHU UX U3JI0KEHHUH, TaéT HeUETKUE
omnpeeIeHUs TOHITHH.

3. I/ICHI)ITI)IBaCT SaTPYIIHCHI/Iﬂ B HpI/IMeHeHI/II/I 3HaHPII>i, HCO6XOI[I/IMI)IX JJI peHIeHI/Iﬂ 3a1a4 pa3JII/I‘~IHI)IX THUIIOB, HpaKTI/I‘IeCKI/IX BaILaHHfI; HpI/I
O6”I)$ICH€HI/II/I KOHerTHI)IX $IBJ'ICHI/II\/JI Ha OCHOBC TeOpI/Iﬁ U 3aKOHOB; OTBCYACT HCIIOJIHO Ha BOHpOCI)I y‘-II/ITeJIFI N BOCHpOI/I3BOIII/IT COIlep)KaHI/Ie
TEKCTa yueOHMKA, HO HEIOCTATOYHO TIOHUMAET OTACIbHBIE MTOJIOKEHUS, UMEIOIINE BAXKHOE 3HAYCHUE B 3TOM TEKCTE, JONYCKask OJTHY-JBE IPyObIe
OIIINOKH.

Ouenka "2" cTaBUTCS, €CIIN VUCHUK:

1. He ycBamBaeT 1 He pacKpbhIBacT OCHOBHOE COZICp)KAaHUE MaTepHalia; He 3HACT WU HE IIOHUMAET 3HAYUTEIIBHYIO YacTh MPOTPAMMHOT0 MaTepraia
B IIpeJIeax MOCTaBICHHBIX BOIIPOCOB; HE JIeJaeT BHIBOJIOB U OOOOIICHHIA.
2. Nmeer cnabo chopmMupoBaHHBIC U HETIOTHBIC 3HAHUS, HE YMEET MPUMEHSTh UX MPH PEIICHUH KOHKPETHBIX BOMIPOCOB, 3a/1a4, 3a/1aHUi TI0
obpasiry.
3. Tlpwm oTBeTe HA OJUH BOMPOC JOIYCKALCT Hoiee 08YX epyobiX ouuboK, KOTOPbIe HE MOXKET UCIIPABUTH JIAXKE IMTPU IIOMOIIN YIUTEISL.
Ipumeuanue. TIpr OKOHYAHUH YCTHOTO OTBETA yUaIIerocs MearoroM Jaércs KpaTKUi aHaJIN3 OTBETa, OOBABIIAETCS MOTHUBUPOBAHHAS OIICHKA,

BO3MOJXKHO IMPUBJICYCHUC APYIUX YUAIUXCA IJId aHAJIM3a OTBETA.

Kputepun u HOpMBI OLIEHKU 3HAHUI U YMEHHUI 00y4aroIIKUXCsl 32 CAMOCTOSITENIbHBIE TUCbMEHHBIE PA0OTHI.

O1neHKa «5» CTaBUTCS, €CIIH VUEHUK.

1. BemounnsieT paboTy 0e3 omuboK U /uiay/ 1omyckaer He 6ojiee 0THOTO HeA04ETa.

2. Cobmogaer KyabTypy MUCbMEHHOM peuu; paBuia 0pOpMIICHHS MMCbMEHHBIX padoT.



Orneska «4» CTaBUTCS, ECIH VUECHUK:

1. BeImonHsSET NTUCHbMEHHYIO PabOTY OTHOCTHIO, HO JIOMYCKAET B HEH He Oo.siee 00HOUL He2pyOoll oumubKY U 00H020 Hedoyéma u /uiu/ we boee 08yx

Heooueémos.

2. CoOnrogaer KynbTypy NUCbMEHHON peyH, paBuia ohopMIIeHUS MUCbMEHHBIX paboT, HO JTOMyCKaeT HeOOobIlne TOMapKU TP BEICHUN

3aIucen.

OueHka «3)» CTaBUTCS, ECIHA VUEHHUK:

1. TIpaBWJIBHO BBHIMOJHSIECT HE MEHEE MTOJIOBUHBI PAOOTHI.
2. Jlomyckaet He Ooiiee ABYX IpyOBIX OLIMOOK, WK He Oosiee 0JHOM Tpy0oii, 0/1HOI HErpyOOil OIIUOKU M OJHOTO HeqouéTa, UK He OoJee TPEX
HErpyObIX OMUOOK, MM OJHOM HErpyooi OMMOKY U TPEX HEOUYETOB, HITH IIPH OTCYTCTBUU OIIMOOK, HO MIPU HAJTMYUU TISITH HEIOYETOB.

3. Jomyckaer He3HAYUTEIHHOE HECOOIIOIEHNE OCHOBHBIX HOPM KYJIbTYPHI TUCBMEHHOW Pe4H, IPaBuiI OPOPMIICHHS TUCHbMEHHBIX PadoT.

O1eHKa «2) CTaBUTCS, €CIUA VUCHUK

1. TlpaBuibHO BBIIOJHIET MEHEE MOJIOBUHBI TUCbMEHHON PabOTHI.

2. JlomycKaeT YMCIIO OIMOOK U HETOYETOB, MPEBOCXOIIEe HOPMY, TP KOTOPOIl MOXKET ObITh BhICTaBJI€HA OlleHKa"3".

3. JomyckaeT 3HaUMTENLHOE HECOOIIOICHNE OCHOBHBIX HOPM KYJIBTYpPbI MTMCBMEHHOM peuu, MpaBwil 0()OpMIICHHUS THCEMEHHBIX PaloT.
Ilpumeyanue. - yunuTenb UMEET MPaBO MOCTABUTh YYEHHUKY OLIEHKY BBIIIE TOW, KOTOpas MpPelyCMOTpPEHa HOpMaMH, €CIM UM paboTa BBIIOJIHEHA B
OPUTMHAJILHOM BapHUaHTe. - OIEHKH C aHaJIu30M paboT MOBOJATCA O CBEIEHHUS YdYalluxcs, Kak MpaBWIO, Ha IMOCIEAYIOIEM YpPOKE;

npeaycMarpuBacTCAa pa60Ta Hazg OIIMOKAMH U YCTPAHCHUC HpO6CHOB B 3HAHUAX U YMCHUAX YYCHUKOB.

Kputepuu 1 HOpMBI OIICHKY 3HAHWHN ¥ YMEHHUN 00YJAIONINXCS 32 MPAKTUYCCKUE U JIA00PATOPHBIC PAOOTEHL.

OneHka «5» CTaBUTCS, €CIIH.

1. TIpaBuibHON CaMOCTOSITENEHO OMPENENSIeT 1eIb TaHHBIX Pa0oT; BEIOIHSAET pabOTy B MOJHOM 00BbEME ¢ COOMIOIeHHEM HE00X0TUMOi '
MTOCJIEI0BATEIIFHOCTH TIPOBEACHHSI OITBITOB, H3MEPEHUH.

2. CamocTosTenbHO, pallMOHAIBHO BHIOMPAET U TOTOBHT JIJIS1 BBITIOJIHEHUS pab0T HE0OX0AMMOe 000pyI0BaHHE; TPOBOIUT JaHHBIC PaOOTHI B
YCIIOBUSAX, O6€CH€‘-II/IBaIOH_[I/IX MOJIYYCHHC HaI/IGOHCC TOYHBIX PC3YJIbTATOB.

3. T'paMOTHO, TOTHYHO OMMCHIBAET X0/ MPAKTUYECKUX (Ja00paTOPHBIX) paboT, MPaBUIBHO (GOPMYIUPYET BHIBOJIBI; TOUYHO U aKKYPaTHO



BBITIOJTHSIET BCE 3aMKCH, TaOIUIbl, PUCYHKH, YEPTEKHU, TpadUKU, BEIUUCICHHUS.

4. TIposBNsieT OpraHNW3alMOHHO-TPYIOBBIC YMEHUS: IOAJICPKUBAET YUCTOTY pabouero MecTa, mopsi0K Ha CTOJIE, SKOHOMHO PacXoayeT

MaTepHalIbl; COONIOIACT MPaBHUiIa TEXHUKH O€30MaCHOCTH MIPU BIOJIHEHHH PadoT.

OneHka «4» CTaBUTCS, €CJIM YICHUK:

1. BolnonHseT NpakTHUECKYIO (JJaOOPaTOpHYI0) pabOTy MOJHOCTHIO B COOTBETCTBUU C TPEOOBAHUAMHU MIPU OLICHUBAHUH PE3yNbTaToB Ha "5", HO

JIOITYCKAeT B BRIYUCIICHUSX, H3MEPEHUSX JIBA - TPU HEAOUYETA UM OJHY HETPYOyIO OIIMOKY U OJTUH HETOYET.

2.

[Tpu opopmiennn paboT TOMyCKAaeT HETOYHOCTH B ONMCAHUM XO/a JCHCTBUI; JIeaeT HEeMOIHbIE BBIBOBI ITPH 0000IICHNN.

OneHka «3» CTaBUTCS, €CJIM YUYCHUK.

3.

[IpaBUIIBHO BBITIOIHSET PadOTy HE MEHee, yeM Ha 50%, 0JIHaKO 00BEM BBITIOJTHEHHOW YaCTH TaKOB, YTO TIO3BOJISICT IOJIYYHUTh BEPHBIC
Pe3YNIBTATHI U CACIIATh BBIBOJIBI 10 OCHOBHBIM, IIPUHIIUITHATBHBIM BaXKHBIM 3371a9aM PabOTHI.

[Tonbupaer obopymoBaHUE, MaTepHall, HAUMHACT Pa0OTy C TOMOIIBIO YUUTEIIS, U B XOJI€ TTPOBEICHUS M3MEPECHUA, BEIYMCIICHUMN,
HaOII0/IEHUH T0NyCKaeT OMMOKU, HETOYHO (POPMYITUPYET BBIBOJIbI, 0000IIEHUSI.

[TpoBoaUT paboTy B HEPALMOHAIBHBIX YCIOBHUAX, YTO MPUBOIUT K MOTYYCHHIO PE3YIHTATOB C OOJIBIIMMHU MOTPEITHOCTSIMU; WU B
0Tu€Te TOMyCKaeT B OOIICH CII0KHOCTH HE 00Jiee IBYX OMMOOK (B 3aMMUCAX YMCEIN, Pe3yIbTaTOB U3MEPEHUH, BRIYUCIICHUH,
COCTaBJICHUH IPaQUKOB, TAOJIHII, CXEM U T.]I.), HE UMCIOIIHX JIJISl JAHHON paOOThI MPUHITUITHAIIEHOTO 3HAYCHHUS, HO TTOBJIHSIBIIIAX HA
pe3yJIbTaT BBITOITHCHHUS.

JonyckaeT rpy0yro omuOKy B X0OJi€ BBIIIOIHEHUS pa0OThI: B O0OBSICHEHHH, B O)OPMIICHUH, B COOTIOICHNUN TIPABUIT TEXHUKH

0€30I1aCHOCTH, KOTOPYIO YUEHUK UCIIPABIIAET 110 TPEOOBAHUIO YUUTEIIS.

Ornenka "2" cTraBuTCs, €CJIM VUEHUK:

1.

He OIpeaAcIICT CaMOCTOATCIIBHO L CIIb pa60TLI, HE MOXKET 0e3 IMOMOIIHN YUUTEIIA MMOATOTOBUTE COOTBETCTBYIOIICE O60py,Z[OBaHI/Ie;
BBITIOJIHACT pa60Ty HEC IIOJHOCTBIO, 00BEM BEITIOTHEHHON YaCTH HE MO3BOJISET CACJIaTh IPABUJIBHBIC BBIBOJIbI.
I[OHYCKaCT ABC 1 Ooiee pr6LIe OIIIMOKH B Xoae pa60T, KOTOPBIC HC MOXKCT UCIIPABUTH 110 Tpe6OBaHI/IIO neaarora; Ui npou3BoJuT

HN3MCPCHUSA, BEBIYUCIICHUA, Ha6J'IIO)IeHI/I$I HEBCPHO.

Qomas kaaccupuranus oMmnOoOK.

[Tpu oueHke 3HAHMIA, YMEHHIA, HABBIKOB CIIEYEeT YUYUTHIBATh Bce OUIMOKH (TpyOble U HErpyOble), HeTOUETH B COOTBETCTBUH C BO3PACTOM yJalUXCsl.



T pybvimu cuumaromes ouwuoOKUY:

. HE3HAHME OIPEJIEICHUs] OCHOBHBIX IMOHSATHIA, 3aKOHOB, TPABHJI, OCHOBHBIX MOJIOKEHUH, TEOPHH, HE3HAHNE (POPMYII, OOIEIPUHSATHIX

CHMBOJIOB 0003HAYCHUM BCJIMYMH, CAVMHUI] UX U3MCPCHUA, HanMEHOBAHMI YTUX (105051700

. HEYMEHHUE BbIICTUTH B OTBETE IJI1aBHOE; 0000IIUTh Pe3yIbTaThl U3YUYECHNUS;

. HEyMEHHE MPUMEHUTD 3HAHUS JJIs PelIeHus 3a7a4, OObSICHEHHUs SIBJICHUS,

. HEYMEHHUE YUTATh U CTPOUTH rpauKu, MPUHIUITHATIHHBIC CXEMBI;

. HEYMEHHE MOJIrOTOBUThH YCTAHOBKY WM J1abopaTopHOe 000pyI0BaHKE, IPOBECTH OIBIT, HAOIIOICHHE, C/IEJIaTh HEOOXOUMBIE pacuE&Thl

VI UCTIOJIb30BaTh IOJIyUYCHHbIE JAHHBIE [Tl BHIBOJIOB;
. HEYMEHHE MOJIb30BAThCs IEPBOMCTOUYHUKAMHE, YYCOHUKOM, CIIPABOYHHUKOM;
. HapylleHne TEXHUKHU 0€3011aCHOCTH, HEOPEKHOE OTHOIICHUE K 000pYI0BaHHUIO, MPUOOpaM,MaTepuaiam.

K nezpybwvim omuocames ouubku.

. HETOYHOCTH (I)OpMy.]'II/IPOBOK, onpeneneHI/Iﬁ, HOHHTHﬁ, 3aKOHOB, TeOpHﬁ,BLISBaHHaH HEIIOJIHOTOM OXBaTa OCHOBHBIX IIPHU3HAKOB

OIMPEACIIACMOI0 TTIOHATUS NI 3aMeHOH 1 - 3 u3 3Tux IMPHU3HAKOB BTOPOCTCIICHHBIMU,

. OIIMOKY IIPU CHATUM MOKa3aHUM ¢ U3MEPUTENBHBIX IPUOOPOB, HE CBSI3aHHBIE C ONPE/IETICHUEM LIEHbI IeICHUSIIKAIIBL;

. OLIMOKH, BbI3BaHHBIE HECOOIIIOIEHUEM YCIIOBHM NMPOBEIEHNUS ONbITa, HAOMIOIEHNUS, YCIOBUM paboThl MprOopa,000pyn0BaHuUs;

. OLIMOKH B YCIOBHBIX 0003HAYEHHUSAX HA CXEMaxX, HETOUHOCTh rpauKa;

. HEpaIMOHAIBHBIA METO/ PELIeHUs 3a/jauH, BHITIOJIHEHUS YaCTH MPAKTUYECKON pabOThl, HEJJOCTATOUHO MTPOAYMaHHBIH MJIaH YyCTHOTO

oTBeTa (HapyllleHUe JIOTUKHU U3JI0KEHHs], TOJIMEHA OTJIEIbHBIX OCHOBHBIX BOIIPOCOBBTOPOCTENIEHHBIMH);
. HEpalHOHAIbHbBIE METO/IbI padOThI CO CITPABOYHOMIUTEPATYPOIL;

Heoouémamu sensromes:

. HEepalMOHAIbHEIE MPUEMBI BEIUMCICHUI U TPE0Opa30BaHUi, BBIMIOIHEHHUS OMBITOB, HAOIOICHUH, MPAKTUIECKUX3a/1aHU;
. apudMeTHIecKre OMUOKU BBBIUNCICHUSIX;

. HeOpEKHOE BHITIOJIHEHHE 3aUCEl, YepTexel, cxeM, TpaduKoB, TaOJIHII;

. opdorpaduyeckre U MyHKTAIIMOHHBICOTHOKH.

HpI/IHI[I/Il'[BI OHECHKH METANMPECAMETHLIX PE€3yJbTaTOB



OCHOBHBIMU KpPUTEPHUSIMH OLIEHWBAHUS BBICTYIAIOT IUIAHUPYEMbIE PE3yNbTAThl, COOTBETCTBYIOLIUE y4eOHbIM LeisiM. OlEeHUBAThCS C MOMOIIBIO
OTMETKH MOTYT TOJBKO PE3YJbTAThI IEATEIbHOCTH YUY€HHUKA, HO HE €ro JUYHbIe KauecTBa. KpuTepuu OolLleHUBAHUS U aJITOPUTM BBICTABIICHUS OTMETKHU
3apaHee U3BECTHHI U megaroram, u ydammmcs. OHE MOTYT BhIpaOaThIBATHCS UMU COBMECTHO. (CHcTeMa OICHHBAHUS BBICTPAUBACTCS TAaKUM 00paszoM,

YTOOBI ydaluecs BKIIIOYAIMCh B KOHTPOJbHO-OUCHOYHYIO ACATCIbHOCTD, npno6peTa${ HAaBLIKHU U ITPUBBIYKY K CAMOOILICHKE.

Ouenka MeTanpeIMeTHbIX pPe3yJbTATOB Be/leTcs Yepe3

o HaOJI0/IEHUE U aHAJIN3 YCTHBIX OTBETOB OOYYAIOUIMXCS U UX JIMCTa CAMOKOHTPOJIS;

®  CaMOOIICHKY yyaluxcs ¢ BbIOopoM nuddepeHupoBaHHOrO TOMAIIHETO 3aJaHus;

®  [HUCBMEHHBIC PAOOTHI MO MPEAMETY, COACPIKAIIUE 3aJaHus 11 GOPMHUPOBAHUS METANPEIMETHBIX HaBBIKOB;

®  pE3YNbTATHI BHITOJHCHUS CIEIIHATILHO CKOHCTPYUPOBAHHBIX JUArHOCTHUYSCKUX 3a/1a4, HAIPABJICHHBIX Ha OLIEHKY YPOBHS C(DOPMHUPOBAHHOCTH
o KOHKpeTHOro Buja YVY/I;

L4 PE3YybTaThl BBINIOJIHCHUA KOMIUICKCHBIX SaﬂaHI/Iﬁ Ha MeH(HpeHMCTHOﬁ OCHOBC.

3. YuyeOHo-TeMaTHueckuii miiaH, 10 Kiacc
No Paznensl Kon-Bo Konnuectso
o\ 4acoB 1a00paTopHEIX PaboT
Tema 1 | OcHOBHBIE IPU3HAKH KUBOTO. Y POBHU 1
OpraHM3alH JKU3HH.
Tema 2 | XUMHYECKHI COCTAB KIETKH 4
Tema 3 | Crpykrypa u QyHKIIUU KIETKU 5 2
Tema 4 | ObecnieueHue KIETOK YHEPruei 2
Tema 5 | HacnencrBeHHas nHbopManus U peaau3aius 5
ee B KJIeTKe
Tema 6 | PazMHOXEHHME OpPraHU3MOB 3
Tema 7 | UnauBuayanpHOE pa3BUTHE OPTaHU3MOB 3
Tema 8 | OCHOBHBIE 3aKOHOMEPHOCTH SIBJICHUM 6 1
HaCJICAICTBEHHOCTHU
Tema 9 | 3aKOHOMEPHOCTH U3MEHUYUBOCTH 4 1
Tema 10 | ['eHeTHKA U ceEKIINA 2
Bcezo 34 4




4, Conep:kanue y4eOHOI0 mpeaMeTa.

BBEJIEHUE (14)

buonorus — Hayka o xuBoit npupojie. OCHOBHBIE IIPU3HAKU KUBOT0. bronoruueckue cucteMbl. Y pOBHU OpraHU3allUY KU3HUA. MeTo bl u3ydeHus
Ouosnorun. 3HaueHue OUOIOTHH.

Paznen I KIIETKA — EJUHUIA "KUBOT'O (16 1)

Tema 1. Xumuuecknii cocTaB KjiaeTku (4 4)

buonorndecku BaxkHbIe XUMHUECKHE JIeMeHThl. Heopranuueckue (MuUHepaibHble) coeAMHEeHNs. bruonomumepsl. YTiieBoabl, TUNUIbL. benku, ux
ctpoenue u pyHkiuu. Hyknennosbie kucnotel. AT® u apyrue oprannueckue COeTUHEHUS KIETKH.

Tema 2. CTtpykTypa u pyHKIUH KJIeTKH (5 u)

Pa3BuTune 3HaHUII O KIIETKE.

Huromnaszma. [lnasmarnueckas memOpana. DHaoriazmaTuaeckas cetb. Kommieke ['oiabmku 1 mu3ocoMbl. MUTOXOHAPUY, TUIACTUABI, OPTaHOMIbI
IBUKEeHHUs, BKiItoueHus. Sapo. CtpoeHue u GyHKIIUU

[IpokapuoTsI M SyKapHOTHI.

Jlabopamopmwsie pabomul:

Ne [ «[TpuroToBneHrne MUKPOIPENapaToB KIETOK pacTeHHM (KOXKHUIIBI JiyKa). HaOmrogeHue miasMonusa u AeTia3Mon3ay.

Ne 2 «CpaBHeHHe CTpOeHUs KJIETOK pacTeHUi, KUBOTHBIX, TPHOOB 1 OakTepuii»

Tema 3. O6ecneyeHne KieTok IHeprueii (2 1)

OOMeH BelIeCcTB U NMpeBpallleHUue S3HEPTUN — CBOMCTBO *UBBIX opranu3mMoB. Porocunres. [IpeoOpa3oBaHyie SHEPTUU CBETA B SHEPTUI0 XMMHUECKUX
cBs3eil. ObecrieueHne KIeTOK SHEPrHel 3a CUeT OKUCIIEHUsI OPTaHNYECKUX BEIIeCTB 0€3 yuacTus KUCIopoaa. buonornueckoe oKUCICHUE IPU y4acTUH
KHCIIOpO/1a.

Tema 4. HacaencrBennasi ungopManusi 1 peaju3amnus ee B kierke (6 q)

I'enetnueckas undopmarus. ['en. ['enom. Y asoenue JIHK. O6pazoBanue nundopmanuonnoit PHK mo matpure JIHK. I'enetnaeckuit koa. buocunres
OEJIKOB.

Bupycsr. [Ipodunakruka CIT1/a.



Jlabopamopnusie pabomot
1. HaGxnrorenue KJIGTOK pacTeHHH 1 )KUBOTHBIX 107l MUKPOCKOIIOM Ha TOTOBBIX MUKPOIpENapaTax 1 UX OMHCaHUE.
2. [IpuroToBieHue 1 ONMCaHUE MUKPOIPENAPATOB KIETOK PACTEHUN (KOXKHIIA JIyKa).
3. CpaBHEHHUE CTPOCHUS KJIETOK pACTEHUM, )KUBOTHBIX, TPHOOB M OaKTEPHIA.
4. HaOnroneHue nia3mMoinsa U JAenaa3Moin3a B KJIeTKaxX KOKHUIb JIyKa.
Paznea I PASMHOKEHUE U PA3BBUTHE OPT’TAHU3MOB (3 4)
Tema 5. PazmHo:keHHe opraHu3MoB (3 4)
Henenue kinetku. Muro3. becrionoe u nosnosoe pasmHoxxenue. Meito3. OOpa3oBaHue MMOJIOBBIX KJIETOK U OIUIOI0TBOPEHUE.
Tema 6. UnauBuayajibHoe pa3BUTHE OPraHU3MOB (3 9)
3apopleBoe U NOCTIMOPHOHAIFHOE Pa3BUTHE OPraHU3MOB. BinsiHue anKoross, HUKOTHHA M HAPKOTHYECKUX BEIIECTB HA PAa3BUTHUE 3apOJIbIIIa
yenoBeka. OpraHu3M Kak eIMHOE LEJI0e.
Pazpeu III. OCHOBBI 'TEHETHUKU U CEJIEKIIUMU (13 1)
Tema 7. OcHOBHbBIE 3aKOHOMEPHOCTH SIBJIEHUH HacieacTBeHHOCTH (6 1)
I'eneTrka — Hayka 0 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U U3MEHYMBOCTH Oprann3mMoB. MoHoruOpuaHoe ckpemupanue. [lepBolil u BTopoit
3akoHbl Mengens. ['enotun u penotun. AmiensHble TeHbl. Jurudpunnoe ckpemubanue. Tpetuii 3akoH Menaens. XpomMocomHas Teopus
HacJeIcCTBEHHOCTHU. | 'eHeTnka nosa. [Tonoseie xpoMocoMsl. HacnenoBanue, CEIIEHHOE C ITOJIOM.
Jlabopamopnas paboma Ne 3 «PelieHre TeHeTHUECKUX 3a1au»
Tema 8. 3akoHOMepHOCTH U3MEHYUBOCTH (4 1)
MonudukanyionHas 1 HacjaeICTBEHHAas U3MEHYNBOCTh. KoMOMHaTHBHAS. N3MEHYUBOCTh. MyTallnOHHAs! U3MEHYUBOCTh. 3aKOH TOMOJIOTHYECKHX PSIIOB
HacneacTBeHHOM n3MeHnunsocty H. M. BaBmiioBa. HacneacTBeHHas H3MEHYMBOCTH YelloBeKa. JledueHne u npeaynpekeHne HEKOTOPbIX
HaCJIe/ICTBEHHBIX 0OJIe3HeN YeIoBeKa.
Jlabopamopnas paboma Ne 4 «I3MeHUHBOCTH, TOCTPOSHHE BAPUALMOHHOTO PsiJia M BAPHALIMOHHON KPUBOM»
Tema 9. I'enernka u cesekumsi(2 9)
OnoMalnIHMBaHKME KaK HadalbHBIN ATan cenekuuu. Yuenne H. M. BaBunoBa o neHTpax MpoOUCX0XKACHUS KyJIbTYPHBIX pacTeHUH. MeTo bl

COBPEMEHHOM ceneKIuu. Y cnexu cenekuun. ['eHHas u kinetouHas nHxeHepust. Kiionuposanue.



TemaTtnyeckoe U MoypouHoe mianupoBanue, 10 kiace, 35 yacos

Hassanue paznena KonnuectBo Coneprxanue cTangapTa [ToypouHoe m1anupoBaHue
4acoB

|.BBenenue 1 buomnorusa — Hayka 0 ;KMBOM IIPUPOJE. 1.IIpeamet u 3agaum o0I1Iei OMOIOTHH.
OcCHOBHBIC PU3HAKH KUBOTO. bronornyeckue CTapTOBaSI KOHTPOJIbHAS pa60Ta.
CHCTEMbI. Y POBHHU OPraHU3aIlUH )KU3HH.
MeTobl u3ydeHus: OHOJIOrHU. 3HAUYEHHE
OMOJIOTHH.
XHUMHYECKHM COCTaB KJIICTKU 1.Heopranndeckre coOeTUHEHUS KIETKHU.

4 buonornuecku Ba)kHbIE XUMUYECKUE JIEMEHTEI. Z.YrHeBO,Z[bI. .HI/IHI/II[BI.

Heopraanueckue (MUHEpaIbHBIE) COCTUHEHMSL.
buononumepst. YrneBoasl, ntunuasl. beaku, nx
cTpoeHue U QyHKIH. HyKIenHOBbIE KUCIOTHI. 3.Benxu. Crpoenue, Qynkimn. JlaboparopHas
AT® U pyrie OpraHAYeCcKUe COSIHHEHNUS pabota Nel: AKTUBHOCTB (DepMEHTA KaTala3bl B
KJICTKH. JKUBOTHBIX U PACTUTEIIbHBIX TKAHSIX.

1. Kiterka — exHHHALA JKUBOTO.

9 4 HyxneuHoBbie KUCIOThL. ATO.

1. X¥UMHYECKUI COCTAB KIICTKH.

2.CtpykTypa 1 QyHKIIMH KIETKH. 5 Passurtue 3nanuii o kietke. Knerounas reopust. | 1.Knerka — snemeHTapHas €IMHULIA KUBOTO.
Huromnasma. [TnazmaTuueckas memMOpaHa. 2.IuTomnasma. Jlabopatophas pabota Ne2
DHomIa3MaTuieckas cetb. KoMuiekce

[Mna3monu3 u aermia3Monn3 B KJIETKaX KOXKUIIBI

Tob/ KK ¥ JTH30COMBI. MUTOXOH/IPHH,
IUTACTHU/IBI, OPTAHOUBI ABWKEHUSI, BKIIFOUCHUS. yKa.
Slapo. Ctpoenue U HYHKIUH XPOMOCOM. 3.MemOpaHHbIE OPraHOU IbI KJIETKH.
ITpoKapHOTHI M SyKAPUOTHI. 4. S npo. IIpokapHOTBI U SyKapHOTHIL.

3.00ecrieuenne KJIETKH SHEPTUEH. 2 OOMeH BellecTB U IPEBpaLIeHNE SJHEPTHA — 1.06meH BemiecTB U SHEpTrUU. DOTOCUHTES.
CBOMCTBO JKHUBBIX OpraHn3MoB. ®OTOCHHTES. 2.06eCTieueHne KICTOK SHEPIHEH,
ITpeobpa3oBaHue SHEPTHH CBETA B SHEPTUIO
XUMUYECKUX CBsi3el. OOecTieueHne KIeTOK
SHEPrHeH 3a CUCT OKUCICHHUS OPraHMYECKUX
BEIEeCTB 0€3 y9acThus KUCIOpoa.
Buosorndeckoe OKUCIeHHE MPH yIaCTHH
KHCIIOPO/Ia.

4.HacnenctBenHas nundopmanus u 5 I'enetnueckas unpopmanus. I'en. I'eHom. 1.I'enetnueckas unpopmarnus. [ 'eHeTndeckuii

pcanunsanusa €€ B KIICTKE.

VYnBoenne JJHK. O6pazoBanue
nHpopmanmnonnorr PHK mo matpune THK.
I'eneTnueckuii kox. buocunTes OenkoB.
Bupycsl. [Ipodpunakruxa CITU1a.

KOJI.

2.BbuocunTes Oenka.

3.Perymnsmus paboThl TEHOB y OaKTEpHil 1
JyKapuoT.

4.Bupychl.




S.I'eHHas W KIETOYHAsI HHIKECHEPUSL.

I11.Pa3MHoOKeHHe U pa3BUTHE
OpraHu3MoB.
5.Pa3MHOXeHnE OpraHu3MOB.

Pa3zmHOXXeHME OpraHu3MoB
Henenue knetku. Murto3. becrnionoe u nosoBoe
pa3zMHOXKeHne. Meito3. OOpa3oBaHue TOTOBBIX
KIJIETOK W OTUTOJIOTBOPEHHE.

1.becmonoe 1 MoI0BOE Pa3MHOMKEHUE.

2. Jlenenne kieTku. Murto3.

3. Meiio3. OGpa3oBaHKE MOJIOBBIX KICTOK.

O11010TBOpPEHHE.

6.lHquBuyanbHOE pa3BUTHE
OpraHUu3MOB.

3aposIIeBoe M IOCTAIMOPHOHAIBHOE Pa3BUTHE
OpraHu3MoB. BinsHIe aJIkoToJIs, HHKOTHHA U
HapKOTUYCCKUX BEIICCTB HA PA3BUTHE
3apofplia yenoBeka. OpraHu3M Kak eTuHOoe
nenoe.

1.OnTOrene3.OMOpHOHATIBLHOE Pa3BUTHE
OPraHHU3MOB.

2.ITocTaomMOpHOHAIBHOE Pa3BUTHE OPTaHU3MOB.
JudbdepeHnmnpoBka KIeTOK.

3.Pa3BuTHE B3pOCIIOrO OpraHU3Ma.

IV.OcHOBBI TeHETHKH U
CeJIEKIHH.

7.OCHOBHBIE 3aKOHOMEPHOCTH
HACJIEeICTBEHHOCTH.

I'eneTnka — Hayka 0 3aKOHOMEPHOCTSIX
HACJIEICTBEHHOCTH U U3MEHYHUBOCTH
OpraHu3MoB. MOHOTHOPUIHOE CKpPEIIMBaHHE.
IIepBb1it u BTOpOIt 3aKkoHBl Menaens. ['enotumn u
(eHotum. AmienbHble TeHbI. JIMruOpumaHOE
ckpeuuBanue. Tperuii 3akoH MeHaens.
XpOMOCOMHas TEOPHsI HACJIECTBEHHOCTH.
I'enernka nona. [lonoBeIe XpOMOCOMBI.
Hacnenosanue, cuemieHHOE ¢ II0JIOM.

1. Monorubpunnoe ckpeuBanue. [lepBoiii u
BTOPOI1 3aKOHBI MeHIes.

2. JlurnGpuaHoe ckpenuBanue. TpeTuil 3aKoH
Menpnens. JlaboparopHas pabora Ne3: Pemenue
3amad Ha |, 11,111 3axonsr Menens.

3.CreneHHOe HacIEMOBAHUE T'€HOB.

4.B3anMoIeiCTBHAE TEHOB.

5.B3anMopenceue reHoTUIa U Cpesl Ipu
($hopMHpoBaHUM MTPU3HAKA.

6.J1aboparopnas padota Ne4: Pemenue
TeHETUYECKUX 3a/1a4.

8. OCHOBHBIE 3aKOHOMEPHOCTH
U3MEHYUBOCTH.

MonupukanroHHas U HacJeACTBEHHAs
H3MEHYMBOCTL. KOMOMHATHBHAS H3MEHYNBOCTb.
MyTarmonHasi '3MEHYHBOCTh. 3aKOH
TOMOJIOTHIECKUX PSIOB HACIICICTBEHHOM
n3meHuynBoctH H. M. BaBuiosa.
HacnencrBeHHast '3MEHUYMBOCTD YEI0BEKA.
Jleuenne u peaynpexIeHNe HEKOTOPHIX
HaCJIEeICTBEHHBIX 00Ie3HEN UeIoBEKA.

1.M3meHunBoCTh. MOauduKannoHHas
W3MEHYUBOCTD.

2.MyTaI_II/IOHHaSI N3MCHYHNBOCTD.

3. HacnencrBeHHas H”3MEHYHMBOCTh YEJIOBEKA.

4. JleueHnue u npeaynpexIeHue HEKOTOPBIX
HACJIEACTBEHHBIX OOJIE3HEN YET0BEKA.

9.I'cHeruka u CCIICKII M.

OpoMarrHuBaHre KaK Ha4aJbHBIN 3Tall
cesnekunu. Yuenue H. 1. BaBunoBa o nentpax
MIPOUCXOKIEHUS KYJIbTYPHBIX PACTEHUH.
MeTo/ibl COBpEMEHHOM CENEKIUU. Y CIIeXU
celleKIMU. | eHHas ¥ KJIeTOuHasi HH)XXEHEepusl.
Knonupoanue.

l.CCHCKI_II/I}I, 3aaa4d 1 METOAbI CCIICKITNH.

2. Vcrexu cenexkimm.

1.ITpomexxyTOUuHasI aTTECTALIMSL.




VY4yebHo — TeMaTnyecknii miad, 11 kimacc

No Pa3nensl Komi-Bo KomanuectBo

o\ 9acoB 1a00paTopHEIX paboT
Tema 1 | CBuaeTensCTBa SBOIOIAU 4 1
Tema 2 | ®akTOpHI IBOJIIOIUH. 7 3
Tema 3 | Bo3HUKHOBEHUE KU3HHU Ha 3eMIIE. 1
Tema 4 | Pa3BuTHe XKU3HHM Ha 3eMIIE. 5
Tema 5 | IIpoucxosxaeHue 4enaoBeka. 5
Tema 6 | Opranu3Mel U OKpyXarolias cpesa. 7 2
Tema 7 | buocdepa. 4
Tema &
Tema 9
Tema 10

Bcezo 34 6

Temarnueckoe u moypouyHoe IiaHupoBanue, 11 kiacc, 34 gaca

Ha3Banue pa3zznena, riassl KonnuecTso Copepxanue cranaapra IToypouHoe niianupoBaHue
4acoB
|.9Boonus Hcropus 2BOMIOLIMOHHBIX HJIEH. 1.CraproBast KOHTpOJIbHas paboTa.
1.CBuzeTenscTBa 3BOTIOLUH. 3nauenue padbot K.JIlunues, yuenus BO3HUKHOBEHNE U pa3BUTHE IBOJIIOIIMOHHBIX
4 K.b.JIamapka, 3BOJIIOLIMOHHON TEOPUU [IPEACTABJICHUM.

Y.lapsuHa. 2.Y./lapBUH U €ro TeOpHs MPOUCXOKIACHUS
Posb 3BOIIOIIMOHHON TEOPUU B BUJIOB.
dopmuposanmy C(’prel"mHHoI7I 3.JI0Ka3aTeNnbCTBA SBOJIOLUH.
€CTECTBEHHOHAYyYHOW KapTHUHBI MUDA. 4 Bun, Kputepun siaa, oy,
Bun, ero kpurepun. Honynsums - JlaGopatopHnas pabota Nel: Mopdornoruueckue
CTPYKTypHai C/IMHHINA BIJA, CMHHLA 0COOEHHOCTH pacTEeHHUI pa3IUYHbIX BUIOB.
IBOJTIOIIHH.

2.MaKTOopHI IBOJIIOLUN 7 JIBMoKyIIMEe CUIBI ABOJIIOLIMY, UX BiIusHUE | 1.Poib N3MEHUNBOCTH B 3BOIIOLIMOHHOM
Ha TeHO(OH]T TTOMYJISIIUH. nporecce. JlabopaTtopHast pabora No2:
CuHTreTn4eckasi TEOpUsl SBOJIIOLUH. M3MeHUnBOCTh OPraHU3MOB.
Pesynbratt somonuy. MakTope! 2. EcTecTBEHHBIH 0TOOp — HAIPABIISIOIIHIA
IBOJTIOTIHIH. daxTop 3BosonuU. POPMBI €CTECTBEHHOTO

oTbopa.




3.CnyyaiiHble U3MEHEHHUSI YaCTOT T'€HOB U
T€HOTHUIIOB B MOMYJISIIIUU.

4 IIpucrocobIeHHOCTh OPraHU3MOB — PE3YJIbTAT
nercTBus hakTopoB dBoIrOIHH. JlaboparopHas
pabota Ne3: [Ipucnoco6IeHHOCTh OPTraHU3MOB.

5.Bunoo6pazoBanue — pe3ynbTaT 3BOJIOLHUH.

6.OCHOBHBIE HAIIPaBJICHUS YBOJIIOIIMOHHOTO
nporecca. JlabopaTopHast pabota Ne4:
ApoMopdo3bl U HANOANANITAIIUN OPTAHU3MOB.

7. Kontponbhas pabora:

3. Bo3HMKHOBEHME KIU3HA HA
3emiie.

I'unotessl MMPOUCXOKACHUA )KU3HU.
OTanuuTeNbHBIE IIPHU3HAKH JXUBOI'O.

1.Pa3BuTHe npeacTaBaeHUid 0 BOSHUKHOBEHUH
Ku3HU. COBpEMEHHBIE B3IJISI/Ibl HA
BO3HUKHOBEHUE KU3HM.

4. Pa3ButHe XU3HU HA 3eMIIE.

YcnoxXHEHHE JKUBBIX OpraHu3MOB Ha

3emie B IMpOoIeCCC 3BOJIOLUNA.

1.Pa3Butue *U3HU B KPUIITO30€.

2. Pa3BuTHE XH3HU B I1aJI€030¢€.

3. Pa3BuTHe XU3HHA B ME3030€.

4. Pa3BuTHe XU3HU B KAWHO30€.

5. MHoroo6pasue opraHM4ecKoro Mupa.
Knaccudukanus opraHu3mos.

S.1IpoucxoxkIeHne YeI0BEKa.

MecTto yenoBeka B )KUBOM IPUPOJIE.
CucremaTiueckoe MoJjJ0KEeHUE BUA,
IIPU3HAKU U CBOMCTBA YyenoBeka. Ctaauu
JBOJIIOLIAN YesloBeka. PomocnoBHas
yesoBeka. YenoBeueckue pacsl,
€IMHCTBO IPOUCXOXK/IEHUS pac.
JIBIOKyIME CUJIBI AaHTPOIIOTEHE3a,
PazButre wineHopasienpHOM peun.
Benymias posib 3aKOHOB 001IIECTBEHHON
YKU3HH B COLIMAJIBHOM IIporpecce
YeJI0BEUECTBA.

1.ITonmoxeHne yeaoBeKa B CHCTEME

OpraHu4YeCKOro Mupa.
2.OCHOBHBIE 3TaIIBI OBOJJIOIMHA YCJIIOBCKA.

3.®aKkTopbl 3BOITIOLUH YETIOBEKA.

4. YenoBeueckue pacsl.

5.Konrponsnas pabdora: [Iponcxoxnenue
YyesioBeKa.

I1.DxocucreMsl.
6.0Opranu3Msl U OKpy>xKaromias
cpena.

Okonornyeckue GakTopsl, UX 3HAUCHHUE B
KU3HU OpraHu3MoB. Bunosas u
IIPOCTPAHCTBEHHAs CTPYKTypa
9KOCUCTEM.

[InmieBsle CBSA3M, KPYrOBOPOT BELIECTB U
MIPEBPALICHUS YHEPTUH B DKOCUCTEMAX.

1.ITpenmeT sxonoruu. GakTopsl Cpebl.

2.B3auMozelicTBrE NOMYJISLMNA pPa3HbIX BUIOB.

3.Coo0miecTBa. IKOCUCTEMBI (OMOTEOIICHO3HI).

4.110TOK 3HEPIUHU U LIENH MUTAHUS.
[TpakTrueckas padora Nel: CocraBieHue cxem
MepeHoca BEIlIeCTBA U SHEPTUHU B IKOCUCTEMAX.




IIpu4ynHBl YCTOMYUBOCTH U CMEHBI
sKocucTteM. EcTecTBeHHBIE N
HCKYCCTBEHHBIE DKOCHCTEMBI.
buonorunyeckoe pazHooOpasue KUBOrO
MHpa

5. CBolicTBa U CMEHA DKOCHUCTEM.

6. ATpOILICHO3BI.

7.1IpuMeHEeHNE IKOJTOTUYECKUX 3HAHUW B
MPAKTUYECKON JESITeTbHOCTH YeJI0OBeKa.
[TpakTruyeckas pabora Ne2: AHanu3 U OLEHKA
MOCIIEACTBHM JIEATEIBHOCTH YEIOBEKa B
HKOCHCTEMAX.

7.buocdepa.

buocpepa — rnobanbHas 3KocucTeMa.
Yuenne B.W.Bepnaiuckoro o 6uocdepe.

Poub uBBIX OpraHu3MoB B Onocdepe.
Deontoyus buocgepbi.

1.CoctaB u ¢pynkunu 6nocheps.

2.KpyroBopoT XMMHUYECKUX 3JICMEHTOB.
Bbuoreoxumudeckue mporeccs B orocepe.

3. 'moOanbHbIE IKOJIOTUYECKUE MTPOOITIEMBI.

4. O01IecTBO U OKpY’Karolas cpefa.

5. IlpomexyTouyHas arrecTanusl.




