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IHosicHuTeILHAA 3aMMUCKA

[Ipennaraemasi pabouasi mporpaMma peajqnu3yercs MpHU MCTOIb30BaHUM yueOHUKOB «buosorus. 10
kiaace» u «buomormsa. 11 kmace» mon penmakumedt mpodeccopa B. B. Ilaceunuka. IIporpamma
COCTaBJICHA B COOTBETCTBHU C TPEOOBAaHUAMH K pe3yJbTaTaM CpEeIHEro oOmero oOpa3oBaHUA,
yTBepkAeHHbIMU DeiepabHbIM FOCYy1apCTBEHHBIM 00pa30BaTeIbHBIM CTAaHJAPTOM CPEIHETO
o0riero oOpa3oBaHusl.

[IporpamMma pa3pabotraHa ¢ Y4ETOM akTyalbHBIX 3ajJa4y OOYyuY€HHUs, BOCIHUTAHUS U Pa3BUTUA

oOyuatomuxcs. [Iporpamma yduThIBaeT YCJIOBHUS, HEOOXOOUMBIC JUISl PA3BUTHS JIMYHOCTHBIX U
MO03HABATEJIbHBIX KAUECTB 00yUYaIOUTXCS.
[Iporpamma BKJIIOUaeT 0053aTENbHYIO YaCcTh YU€OHOTO Kypca, u3ioxeHHyo B «[IpuMepHoil ocHOBHOM
00pa3oBaTeNbHON MPOTrpaMMe 10 OMOJIOTHN Ha YPOBHE CPEIHETO OOIIEero 00pa3oBaHUs» U pacCUUTaHa
Ha 70 yacoB. B mporpamme coepHUTcs MPUMEPHBII IepeueHb JJabOpaTOPHBIX U MPAKTUYECKUX PadoT,
HE BCE M3 KOTOPBIX OOS3aTEeNIbHBI ISl BBIMOJIHEHHs. YUHUTEIhb MOXKET BBIOpaTh U3 HUX Te, AN
IIPOBEJEHUS KOTOPBIX €CTh COOTBETCTBYIOIINE YCIOBUS B IIKOJIE.

OcBoeHue mporpaMmbl TI0 OHOJIOTMH  OOECTeYMBacT OBJAJACHHE OCHOBAMH  y4eOHO-
UCCJIEIOBATEIbCKON JEATENBHOCTH, HAayYHBIMH METOAAMM PELIEHUS Pa3IUYHbIX TEOPETHUYECKUX U
MPAKTUYECKUX 3aJ1ay.

N3ydyenne Ouonornu Ha 6a30BOM YpPOBHE OPHEHTHPOBAHO Ha oOecreueHue 001eodpa3oBaTeIbHON U
OOLIEKYJIbTYPHOM MOATOTOBKH BBITYCKHUKOB.

Ha 6a3oBom ypoBHe u3yueHue npeamera «buosiorus», B yacTu (OpMHUPOBAHUS y 00YHAIOIIHXCS
HAyYHOTO MUPOBO33PEHUS, OCBOCHHS OOIEHAYYHBIX METO/I0B, OCBOCHHS NMPAKTUYECKOT0 MPUMEHEHUS
HAYYHBIX 3HAaHUI, OCHOBAHO Ha MEXIIPEIMETHBIX CBS35X C IpeAMETaMH 00JacTell eCTECTBEHHBIX,
MaTeMaTUYeCKUX U TYMaHUTAPHBIX HayK.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPE/IMETA

B cucrteme ectecTBeHHO-HAYYHOTO 00pa30BaHUs OMOJIOTHS KaK Y4eOHBIH MpPEIMET 3aHUMAET Ba)KHOE
MecTO B ()OPMHPOBAHUU: HAYYHOH KapTUHBI MUPA; (PYHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOIUMOH ISt
MIOBCEHEBHOM JKM3HHM; HABBIKOB 370POBOr0 M 0O€30MAacCHOrO IS YENOBEKAa M OKPYKAIOIIeH Cpeiabl
o0pa3a KU3HH; 3KOJIOIMYECKOI0 CO3HAHUS; LIEHHOCTHOIO OTHOIIEHUS K >KMBOM NPHUPOJE U YEIOBEKY;
COOCTBEHHOM TMO3UIMH IO OTHOLICHHIO K OMOJIOTMYECKOH HH(OpPMALUH, MOTy4aeMOH U3 pa3HBIX
UCTOYHHMKOB. l3ydyeHwe Owonoruu co3maer yciaoBUsS s (HOPMHUPOBAHHS Yy OOydaronuxcs
MHTEJUICKTYaJIbHBIX, TPAKIAHCKUX, KOMMYHUKAIIMOHHBIX ¥ HHPOPMALMOHHBIX KOMITETCHIIUH.

N3yuenue kypca «buosiorus» B cTapuieil IIKoJ€ HApaBJIC€HHO Ha PEIICHUE CICAYIONIUX 3a1aY:

1) popmupoBaHue CUCTEMBI OMOIIOTUYECKUX 3HAHMM KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHON KapTHHBI
MUpa;

2) pa3BUTHE JUYHOCTH OOYYAIOIIUXCS, UX MHTEJUIEKTyaJbHOE M HPABCTBEHHOE COBEPIICHCTBOBAHUE,
(opMHpOBaHUE y HUX T'YMaHUCTHYECKMX OTHOIIEHUH M HKOJOTHYECKHU LIEIecO00pa3HOro MOBEACHUS B
OBITY U TPYIOBOU JAEATEIBHOCTH;

3) BbIpaOOTKY TIOHMMAaHUsI OOIIECTBEHHONW TIOTPEOHOCTH B PA3BUTHH OHWOJOTHH, a TaKXkKe
¢opMHpOBaHHE OTHOIIEHUS K OHOJOTMHM Kak BO3MOXKHOM oOnact Oymyiied NpaKkTHYeCKOM
NEeSITETbHOCTH.

e Guonorunyeckoro oopa3zoBaHus B CTapiiel mikojie GopMyaHpyrOTCsS Ha HECKOJIBKUX YPOBHSIX:
ry100aMbHOM, METanpeAMETHOM, JIMYHOCTHOM U IPEAMETHOM, Ha ypOBHE TpeOOBaHUI K pe3yibTaTram
OCBOEHHUS COJIEPKAHUS PEIMETHBIX IPOTrPAMM.

I'moGanpHbIe eI OMOJIOTHYECKOro 0Opa3oBaHUs SIBIAIOTCS OOIIMMH Ui OCHOBHOM M cTaplien
IIKOJBl M ONPEAEISIOTCS COLUANbHBIMA TPeOOBAaHUAMH, B TOM YHUCIIE H3MEHEHHEM COLMAIbHOMN
CUTYallud Pa3BUTUS — POCTOM HH(POPMAIMOHHBIX MEPETrpy30K, U3MEHEHHEM XapaKTepa U CrocoOoB
OOIIIEHUS W COLUAIIBHBIX B3aUMOACHCTBUHN (00BEMBI U CTIOCOOBI TIOJMYYCHHS] MHPOPMAITUHA TTOPOKIAIOT
P 0cOOEHHOCTEH Pa3BUTHS COBPEMEHHBIX MOJPOCTKOB). Hambonee mMpoayKTUBHBIMU JUIS PELICHUS
3ajjad pa3BUTHUS MOAPOCTKA SBIISIOTCSA COLMOMOpAIbHAs U HHTEIUIEKTyalIbHas! B3POCIIOCTb.



[Tomumo 3TOTO, TNOOANBHBIC HETU (DOPMYIUPYIOTCS C YIETOM PACCMOTPEHHSI OMOJIOTHYECKOTO
o0pa3oBaHMs KaK KOMIIOHEHTa CHUCTEMbl 0Opa3oBaHUS B II€JIOM, IOATOMY OHHU SBIJIAIOTCS HauOolee
OOIINMU U COIMATEHO 3HAUNMBIMH.

C yuéTtoMm BBIIIICHa3BAaHHBIX TOJIX0JI0B ITO0ALHBIMH LETSIMU OUOJIOTHYECKOTO
00pa3oBaHus SBIISIOTCS:
— conMaan3anusa oOydJaromuXCcs KaK BXOXJIEHHE B MHP KYyIbTypbl M COIMAIBHBIX OTHOIICHUH,
oOecrneuynBaroliee BKIIOUEHHE YUYalIUXCA B Ty WM HUHYIO TPYIIY JIMOO OOLIHOCTH — HOCUTENs eé
HOPM, LIECHHOCTEN, OPUEHTALUN, OCBAUBAEMBIX B IIPOLIECCE 3HAKOMCTBA C MUPOM >KUBOU IIPUPOJIBI;
— NpuoOIIeHHe K MMO3HABATEIbHON KYJIbTYpe KaK CHUCTEME IMO3HABATEIbHBIX (HAYYHBIX) IIEHHOCTEH,
HaKOIIJICHHBIX OOIIECTBOM B chepe OMOTOTHUECKON HAYKH.
[Tomumo 3TOTO, OHOTOTHUYECKOE 00pa30BaHUE HA CTAPIIEH CTYIEHH MPU3BAHO OOECIICUUTh:
— OPHEHTALMI0 B CHUCTEME STUYECKMX HOPM U IICHHOCTEH OTHOCUTEIHHO METOJIOB, PE3YJIbTATOB H
JTOCTHDKCHU COBPEMEHHOW OHMOJIOTMYECKON HAYKH;
— pa3BUTHe TIO3HABATEIbHBIX KA4eCTB JUYHOCTH, B TOM YHUCJIEC IO3HABATEIHHBIX HHTEPECOB K
U3YYEHHUIO 00IMX OMOJIOTMYECKUX 3aKOHOMEPHOCTEH U caMOMYy MpOoIleccy HAyYHOTO O3HAHUS;
— oBJIaJIeHHe Yy4YeOHO-TIO3HABATEIIbHBIMU ¥ I[CHHOCTHO-CMBICIIOBBIMH ~ KOMITETEHTHOCTSIMU IS
(dbopMuUpOBaHUS TMO3HABATEIHLHOW M HPABCTBEHHOM KYJIbTYphl, HAYYHOI'O MHUPOBO33PEHHUS, a TaKKe
METOJIOJIOTHEH OHMOJIOTHYECKOTO JKCIEpUMEHTa M JJIEMEHTApPHBIMH METOJaMH  OHOJOTHYECKUX
HCCIICIOBAHUM;
— ¢opMupOBaHME SKOJOTHYECKOTO CO3HAHMS, IIEHHOCTHOTO OTHOIIEHUS K JKUBOW TPUPOJE H
YeJIOBEKY.
MECTO KYPCA BHUOJIOTM1 B YUEBHOM IJTIAHE

KonunuecTBo 4acoB, OTBOJUMOE HAa M3y4yeHUE OMOJOTHHU B CTapIlIel IIKOJE, 3aBUCUT OT y4eOHOTO
TUTaHa YTBEPKICHHOTO 00pa3oBaTenbHOUM opraHu3anueil. lannas pabodasi mporpamMma paccuuTaHa Ha
mpoBeieHUe | Yaca KIIACCHBIX 3aHSATHUN B HEJENIO TPU W3YYEHUU TpeaMeTa B TedeHue nByx Jiet (10 u
11 xmaccer). O6mee uncno yueOHbIX 4acoB 3a 2 roga obydenus coctapiser 70 4, u3 Hux 35 4 (1 u B
Heneno) B 10 knacce, 35 u (1 4 B Henemo) B 11 kiacce.

Kypcy Ouosioruu Ha CTymeHH cpemHero oomiero oopa3oBaHus MPEAMIeCTBYET Kypc OMOIOTHH,
BKITIOYAIOIIUI 3JIEMEHTApHBIC CBEACHHUS 00 OCHOBHBIX OMoiorndecknx oowekrax. CoaepikaHue Kypca
OMOJIOTMM B OCHOBHOW IIKOJE, CIY’)KUT OCHOBOWM JIUII  HM3YYECHHs] OOIMUX  OHMOJIOTMYECKHX
3aKOHOMEPHOCTE!, TEOpHUil, 3aKOHOB, THIIOTE3 B CTapIIeH MIKOJIE, TJIe 0c000e 3HaUeHUE MPHOOPETAIOT
MHUPOBO33pEHYECKUE, TEOPETUUECKHIE TOHATHSI.

Taxum obpazom, conepkaHue Kypca OMOJIOTHH B CTaplIeil mkoie, 6oee MoJHO pacKphIBaeT o0Ime
OHoJOoruYecKre 3aKOHOMEPHOCTH, NPOSBISIONIMECS HAa pa3HbBIX YPOBHIX OpraHuU3alid KUBOU
TIPUPOJIBI.

Ilnanupyemble pe3yJbTaThl 0CBOCHHUSI Y1eOHOr0 mpeaMeTa
JesTenbHOCTh 00pa30BaTEIBHOTO YUPEXKACHHUS 00mero obpa3oBaHus B OOy4YeHHMHM OHOJIOTHMH B
cpenHel (MONHON) IIKOJE JOJDKHA OBITH HampaBlIeHa Ha JOCTUXKCHHE o0ydJarmuMucs
CJICAYIONINX JUYHOCTHBIX Pe3yIbTaTOB:
1) peanu3anuu 3THYECKUX YCTAHOBOK IO OTHOIIECHUIO K OMOJIOTUYECKUM OTKPBITUSM, HCCIICIOBAHUSM
U UX pe3yJibTaTaM;
2) nmpu3HaHUs BEICOKOW IIEHHOCTH XKU3HU BO BCEX €€ MPOSBIICHUSIX, 3I0POBbS CBOECTO M JIPYTUX JIIOJICH,
peam3ay yCTaHOBOK 3I0pPOBOTO 00pasa )KH3HH;
3) chopMHpPOBAaHHOCTH TMO3HABATEIBHBIX MOTHBOB, HANPABICEHHBIX Ha MOJyYe€HHE HOBOTO 3HAHHS B
obsacTi OMOJIOTUU B CBSI3M ¢ Oyaymel mpopeCCHOHATBHON IESITEIIbHOCTHIO U OBITOBBIMHU
npoOiieMaMu, CBSI3aHHBIMH ¢ COXPaHEHHEM COOCTBEHHOTO 37I0POBBS M SKOJIOTHYECKOH O€30MMacHOCTH.
MeTanpeAMeTHBIMH Pe3yJbTaTAMH OCBOCHHS BBITYCKHHKAMH CTapIIel IKOJIbBI 0a30BOr0 Kypca
OMOJIOTUH SIBJISIFOTCSI:
1) oBiajgeHME COCTABISIOIIMMHU HCCIIEIOBATEIBCKOW M MPOEKTHOW JCATEIBHOCTH, BKIIOYAs YMEHHS
BUJETh MpPOOJIEMY, CTaBUTh BOIPOCHI, BBIIBUTATH TUIIOTE3bl, JaBaTh OMNPEICICHUS TOHATHUSM,
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KJIacCCU(UIMPOBaTh, HAONIIOATh, MPOBOAWTH OJKCHEPUMEHTHI, JejaThb BBIBOJBI U 3aKIIOUYEHHUS,
CTPYKTYpUPOBaTh MaTepual, OObICHITh, TOKa3bIBaTh, 3alllMIIATh CBOU HJIEH;

2) yMmeHus paboTaTh C pasHBIMM HCTOYHMKAMM OHMOJOTMYECKOW WHGOpMAIMU: HAXOAUTh
OuoJIOTHYeCKYl0 MH(GOPMAITMI0O B PA3IMYHBIX HCTOYHWKAX (TEKCTe YYEOHMKA, HAYIHO-TOMYJSPHOM
aUTepaType, OMOJOTHYECKHUX CIOBAPSX U CIPABOYHUKAX), aHAIM3UPOBATH U OIEHUBATH UH()OPMAIIUIO,
npeoOpa3oBbIBaTh HHPOPMAITUIO U3 OJHOU (POPMBI B IPYTYIO;

3) cnocoOGHOCTh BHIOMpATh LIENEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX ACHCTBHUAX M IMOCTYIKAX IO
OTHOLIEHHUIO K KMBOM IPUPOJIE, CBOEMY 3/I0POBBIO U 3I0POBBIO0 OKPYXKAIOIINX;

4) ymeHHs aJeKBAaTHO HCIOJb30BaTh pEYEBbIC CPEACTBA AJSl TUCKYCCHM W apryMEHTAallMd CBOEH
NO3MIIMH, CPAaBHUBATh pa3Hble TOYKH 3PEHUs, apIYMEHTUPOBATh CBOIO TOYKY 3PEHUS, OTCTAUBATH CBOIO
MO3UIHIO.

IIpeameTHBIMU pe3yJbTaTaMHu OCBOCHUS BBIITYCKHUKaAMHU crapiiei HIKOJIBI Kypca
O6uosoruy 6a30BOr0 YPOBHS SBIISIOTCSA:

B nosnasamenvnoii (unmennekmyanwvnoii) cgepe:

1) xapakTepucTHKa COJEp)KaHHsS OHOJOTUYECKUX TeOopui (KJIETOYHasl, SBOJIOIHMOHHAA TEOpHs
HapBuna); yuenusi Bepnaackoro o 6uocdepe; 3akoHOB MeHens, 3aKOHOMEPHOCTEH M3MEHUYNBOCTH;
BKJIaJIa BBIAAIOMINXCS YUYEHBIX B Pa3BUTHE OMOJIOTHYECKON HAYKU;

2) BbIJEJNIEHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHYECKUX OOBEKTOB (KJIETOK: PACTUTENBHBIX U
JKUBOTHBIX, TOSIAEPHBIX U SACPHBIX, MOJOBBIX U COMAaTHYECKHUX; OPTaHU3MOB: OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX;, BUOB, SKOCHUCTEM, OHOC(hepsl) U mporeccoB (0OMEH BEIIECTB, Pa3MHOKEHHE,
NeJIeHNe  KJIETKH, OIUIOJOTBOPEHHE, ICUCTBUE HCKYCCTBEHHOIO UM  €CTECTBEHHOTO OTOOpOB,
(dopmMHpOBaHUE MPUCTIOCOOIEHHOCTH, 00pa30BaHUE BUIOB, KPYTOBOPOT BELIECTB U MPEBPAILICHUS
SHEPIHH B DKOCUCTEMaxX u ouocdepe);

3) oObsacHeHHe poiK OHONIOTUU B (POPMHUPOBAHUU HAYYHOTO MHUPOBO33PEHUS; BKJa/la OMOIOTHUECKUX
Teopuii B (popMUpOBaHME COBPEMEHHOW ECTECTBEHHO- HAay4YHOW KapTHHBI MHpPA; OTPUIIATEIHLHOTO
BIIUSTHUS QJIKOTOJISl, HUKOTUHA, HAPKOTHYECKHUX BEIECTB HA Pa3BUTHE YETIOBEKA; BIHSHHS MyTarcHOB
Ha OPraHU3M YEJIOBEKa, SKOJIOTHYECKUX (DAKTOPOB HA OPTaHMU3MBbI; IPUYHH HBOJIOLMH, U3MEHIEMOCTH
BHJIOB, HAPYIICHUH Pa3BUTHS OPTaHU3MOB, HACIEACTBEHHBIX 3a00JICBaHUH, MyTaIliii, YCTOMYUBOCTH U
CMEHBI IKOCHCTEM;

4) mpuBeAeHHE J0Ka3aTEeNbCTB (ApryMEHTAllMs) €IUHCTBA YXUBOM U HEXUBOW NPUPOJBI, POJICTBA
KHUBBIX OPTaHU3MOB; B3aUMOCBS3EH OPraHU3MOB U OKPYXKAaroIel cpe/bl; HeOOXOIUMOCTH COXPaHEHUS
MHOT000pa3usi BUIIOB;

5) ymMeH#He N0Ibp30BaThCsl OMOIOTHUECKON TEPMUHOJIOTHENH U CUMBOJIUKOIA;

6) pelleHre 3JIeMEeHTapHbIX OMOJIOTHYECKHX 3a/1ay; COCTABICHHE AJIEMEHTAPHBIX CXEM CKpEIIUBaHUS U
CXEM MEePEeHOCca BEUIECTB U SHEPTHH B SKOCUCTEMAaX (LIETIH MUTAHMUS);

7) onucanue ocodeit BUI0B O MOPGOIOTHIECKOMY KPUTEPHIO;

8) BBIABICHHE M3MEHUYMBOCTH, IPHUCIIOCOOJIIEHUI OpPraHu3MOB K Cpeie OOHMTaHus, HCTOYHUKOB
MYTareHOB B OKpYyXaromeld cpeae (KOCBEHHO), aHTPOIOTCHHBIX M3MEHEHHH B DKOCHUCTEMax CBOECH
MECTHOCTH; U3MEHEHUH B SKOCHCTEMax Ha OMOJIOrMYECKHX MOJEIISX;

9) cpaBHEeHHE OHMOJOTHYECKMX OOBEKTOB (XMMHUUYECKMH COCTAB Tl >XKMBOW W HEKHBOW TPHUPOIBI,
3apOJBIII YeJIOBEKAa M APYTHMX MIICKONMUTAIONIMX, IPUPOAHbIE IKOCUCTEMBI U arpO3KOCUCTEMBI CBOEH
MECTHOCTH), TPOIECCOB (€CTECTBEHHBIH W HWCKYCCTBEHHBIM OTOOpHBI, TIOJOBOE M Oecroiioe
pa3MHOXeHHUsA) U (HOPMYyITUPOBKA BBIBOJIOB HA OCHOBE CPAaBHEHUS.

B yennocmno-opuenmayuonnoii cgepe:

1) aHaiM3 M OIEHKA pa3IMYHBIX TUIIOTE3 CYIIHOCTU JKU3HHM, IPOUCXOXKICHHE 4YeIOBeKa U
BO3HUKHOBEHHUE HU3HU, TJI00ANbHBIX 3KOJOTHYECKHX MPOOJIeM M MyTed MX pelleHus, MOoCiIeICTBUN
COOCTBEHHOM NIEATENFHOCTH B OKpYKaloLle cpene; OMONIOrnyeckod MHQPOpPMALUH, MOTydaeMOn H3
Pa3HbBIX HCTOYHUKOB;

2) OlIEHKa 3THYECKUX aCTICKTOB HEKOTOPBIX MCCIICIOBAHUNA B 00JaCTH OMOTEXHOJIOTHH (KIIOHUPOBAHUE,
HCKYCCTBEHHOE OIIJIOJIOTBOPEHHE, HAIIPABJIEHHOE N3MEHEHUE TE€HOMA).

B cghepe mpyooeoit deamenvnocmu: oBnajieHne yMEHUSIMU U HaBbIKAMU MOCTAHOBKU OMOJIOTUYECKUX
HKCIIEPUMEHTOB U OOBSICHEHUS UX PE3yJIbTaTOB.



B cepepe puzuueckoit oeamenvnocmu: 0060CHOBaHUE U COONIOZIEHUE MEp MPOMUIAKTHKN BUPYCHBIX
3a00IeBaHU, BpPETHBIX TMPHUBBIYCK (KypeHHUE, YMOTPEOJICHHE aJIKOToJisl, HApKOMaHHs); MpaBUI
MOBEJICHUS B OKPYKAIOLIEN Cpele.

[INIAHUPYEMBIE PE3VYIJIbTATBHI U3YUEHUSA KYPCA BUOJIOT' U

B pe3yabrare uzydenusi yueOHOro npeamera «buosiorusp> Ha ypoBHe cpeaHero (moJHoro) oomero
00pa30BaHUA BHINYCKHHUK HA 0230BOM YPOBHE HAYYHMTCSH:

— pacKphIBaTh Ha MpUMEpax poiib OMOIOTHH B (HOPMHUPOBAHUH COBPEMEHHOW HAYYHON KapTHUHBI MUpa
Y B MPAKTUYECKOMN ACATEIbHOCTH JIFOJEH;

— TIOHMMATh W OMHCHIBATH B3aMMOCBSI3b MEXKIY €CTECTBEHHBIMH HayKaMu: OuoyiorHel, (U3NKOH,
XUMHEH; yCTaHaBIUBATh B3aUMOCBSI3b IPUPOIHBIX SBJICHUI;

— TOHHMMATh CMBICI, pa3udyaTh M OMHCHIBATH CUCTEMHYIO CBS3b MEXIY OCHOBOIIOJIATAOIIMMH
OMOJIOTMYECKUMU TIOHATHAMU: KJIETKa, OPTaHU3M, BU]I, SKOCHCTeMa, Onocdepa;

— TMPOBOJUTH OSKCICPUMEHTHI MO HW3YYCHHIO OHOJOTHYECKHX OOBEKTOB M SIBICHHM, OOBICHSITH
pe3yNbTaThl SKCIIEPUMEHTOB, aHAIU3UPOBATH UX, POPMYIUPOBATH BHIBOIBI;

— WUCTOJB30BaTh OCHOBHBIE METO/[BI HAYYHOTO IMMO3HAHUS B YU€OHBIX OMOOTUYECKUX MCCIIEAOBAHUSX,
MPOBOAUTH JKCHEPUMEHThl MO0 M3YUYEHUIO OWOJIOrMYecKUX OOBEKTOB U SIBICHUH, OOBACHATH
PE3YNBTaThI SKCIIEPUMEHTOB, aHATU3UPOBATH HX, POPMYITUPOBATH BHIBOIBI,

— (¢opmMynupoBaTh THUIOTE3bl HAa OCHOBAHMM TPEUIOKEHHON Ouojorudyeckod wuHboOpManuu Hu
npeJiaraTh BApHAHTHI POBEPKH TUTIOTE3;

— CpaBHHBaTh OMOJIOTUYECKHE OOBEKTHI MEXIy COOOM MO 3a/laHHBIM KPUTEPHSM, JeJaTh BBIBOJBI U
YMO3aKJTIOYCHUS Ha OCHOBE CPABHEHUS;

— 00O0CHOBBIBATh €MHCTBO XUBOW U HEKHUBOW MPHUPOJIbI, B3aUMOCBSI3U OPraHU3MOB U OKpYKaroIien
CpeIlbl HA OCHOBE OMOJIOTHUECKUX TCOPHIA;

— MPUBOJIUTH NMPUMEPHI BEIIECTB OCHOBHBIX TPYIIN OPraHUYECKUX COEIMHEHUH KIeTKH (OenIKoB,
YKUPOB, YTIIEBOJOB, HYKIICMHOBBIX KUCJIOT);

— pacro3HaBaTh KJIETKH (MPOKApHOT U HYKAPUOT, PACTEHHM M >KMBOTHBIX) IO ONUCAHHIO, Ha
CXEMaTUYECKUX HM300paKEHUSX; YCTAaHABIUBATH CBS3b CTPOCHUS W (DYHKIUNA KOMIIOHCHTOB KIIETKH,
000CHOBBIBATH MHOTO00pa3ue KIETOK;

— 00BACHATH MHOTOOOpA3Ne OPraHNU3MOB, PUMEHSIS IBOJTIOIMOHHYIO TEOPHIO;

— 0OBACHATH NPUYMHBI HACIICCTBEHHBIX 3a00JI€BaHMUIA;

— BBISIBJIATh W3MEHYUBOCTh y OpPraHU3MOB; CPAaBHHMBATh HACJIEJICTBEHHYI0 M HEHACIICJCTBEHHYIO
U3MEHYUBOCTD;

— BBIABIATH MOP(OIIOTHYECKHE, PUZNOIIOTUYECKUE, TIOBEICHYECKHE aanTalud OPTaHH3MOB K Cpefie
00WUTaHMS U IEWCTBHUIO SKOJIOTHIECKUX (DaKTOPOB;

— COCTAaBIIATh CXEMBI IIEPEHOCA BEIIECTB U YHEPTUH B SKOCUCTEME (IIETTH TUTAHUS );

— TPUBOIUTH JOKA3aTEIbCTBA HEOOXOIMMOCTH COXpaHEHHUs Oumopa3sHooOpasusi A YCTOWYMBOTO
Pa3BHUTHUSI U OXPAHBI OKPYKAIOIIEH Cpebl;

— OIICHUBATh JIOCTOBEPHOCTH OMOIOTHYECKON HHPOPMAIIHH, TOTYYEHHON U3 pa3HbIX HICTOYHHUKOB;

— MPEJCTaBIIATh OMOJIOTHYECKYI0 MH(OpMaIMIo B BUJAE TEKCTa, TaONUIbI, TpaduKa, JuarpaMMbl U
JIeN1aTh BBIBOJIbI HA OCHOBAHUU MPE/ICTABICHHBIX JaHHBIX;

— OLIGHUBATH POJIb JOCTHKCHUN T€HETUKH, CEJICKIIUN, OMOTEXHOIOTUN B MMPAKTUIECKON JESATEIbHOCTH
YeJI0BEKa;

— OOBSCHATh HETaTUBHOE BIIMSHUE BEHICCTB (&IKOTOJII, HUKOTHHA, HAPKOTHMYECKUX BEIECTB) Ha
3apOJIbIIIEBOE PA3BUTHE YEIOBEKA.

BbinycKHUK Ha 0230BOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYUTHCS:

— dasamb HayuyHoe 00bACHEeHUe OUOIo2UYecKUM aKmam, npoyeccam, sA61eHUsIM, 3aKOHOMEPHOCHIAM,
UCnonwb3ysa ouonocuveckue meopuu (KIemouHylo, 380MIOYUOHHYIO), YueHue o Ouocgepe, 3aKOHbL
HACNe0CMEEeHHOCU, 3AKOHOMEPHOCMU USMEHYUBOCMUL,

— Xapaxkmepu3z08ams CO8peMeHHble HANPABIeHUs 8 PA3GUMUU OUOLO2UU; ONUCHIBAMb UX BO3MONCHOE
UCNONIL30BAHUE 8 NPAKMUYECKOU 0esimelbHOCU,;

— CPaBHUBAMYb CNOCODBL OeNeHUs. KIemKU (MUMmo3 u metios);



— pewams 3a0auu Ha nocmpoenue ppacmenma emopou yenu JHK no npeonoscennomy ¢ppacmenmy
nepeou, uPHK (mPHK) no yuacmxky JIHK;

— pewams 3a0ayu Ha onpeodeienue KOIUYeCmed XpOMOCOM 8 COMAMUUECKUX U NOJIOBbIX KIemKax, da
makce 8 KlemKkax neped HAYAIOM OeleHus (Meuo3a ulu Mumosa) u no e20 OKOH4UaHuu (07
MHO2OKNIEMOYHBIX OP2AHUIMOS);

— pewiams  2eHemuyeckue 3a0ayu HA MOHOCUOPUOHOE CKpewjuganue, COCMABIAMb  CXeMbl
MOHOSUOPUOHO20 CKPEeWUBAHUSA, NPUMEHSS 3AKOHbL HACIeOCMBEEHHOCMU U UCNOb3YS OUONOSUYECKYIO
MEePMUHONIO2UIO U CUMBOJIUKY,

— YCMaHaeueams mun HAC1e008aHUs U Xapakmep NpPOSGIeHUsT NPUHAKA NO 3A0AHHOU cxeme
POOOCI06HOU, NPUMEHSS 3aKOHbI HACIE0CMEEHHOCMUL,

— OYyeHuBamv pe3yibmamsl 63aUMOOCUCMBUL YEN08eKA U OKpyicarouel cpeobvl, NPOoSHO3UPOBANb
B03MOJICHBIE NOCNIEOCBUSL OesIMETbHOCIU YeN08eKa Ol CYUWeCmBO8aHUs OMOENbHBIX OUOI02UYECKUX
00beKmMos U Yeavlx NPUPOOHbIX COOOUIeCmS.

Coaep:xxanue peaju3zanuu y4e0HOro npeaMmera, Kypca

buoJiorusi Kak KOMILUIEKC HAYK 0 KUBOW mpupoje

buonorns kak KOMIUIEKCHasT HayKa, METOJbl HAy4YHOTO TIO3HAHUS, HCIOJIb3yeMbIE B
ouonorun. Cogpemennvie Hanpaesienus ¢ ouonozuu. Ponb 6uonorun B (OpMUPOBAHUU COBPEMEHHOU
HAay4YHOW KapTUHBI MHUpPA, IPAKTUYECKOE 3HAUYCHUE OMOJOTHYECKUX 3HAHHWK. bruoioruveckne cucteMsl
KaK MpeaMeT U3y4eHUs OUOJIOTHH.
CtpykTypHble U QYHKIHOHAIbHbIE OCHOBBI KU3HHU

MonexynspHble OCHOBBI kU3HHM. Heopranuueckue BemiecTBa, MX 3HaueHwe. OpraHuveckue
BemecTBa (YIJI€BONBI, JUNUILI, O€NKH, HYyKJIeuHOBble KucioTel, AT®d) wum wux 3HaueHue.
buononumepsl. /[pyeue opeanuueckue sewecmsa xnemxu. Hanomexuonozuu 6 buonozuu.

[{utosorusi, mMeToAbl UUTOJIOTHH. POJb KIETOYHOH TEOpPHUM B CTAHOBJIEHUUW COBPEMEHHOM
€CTECTBEHHO-HAy4YHOM KapTUHBI Mupa. KiieTku npokapuoT u s3ykaproT. OCHOBHbBIE YaCTH U OPTaHOMIbI
KJIETKH, UX (QYHKITHH.

Bupycet — HexierouHas Qopma KM3HHM, Mephl NPO(QWIAKTUKA BUPYCHBIX 3a00JICBaHUM.
KusnenestenpHOCTh KIIETKU. IlmacTrnuecknii oOmMen. PoTocuHTE3, XEMOCHHTE3. bruocunTes Oeika.
OHepreTuyeckuii oOMeH. XpaHeHHe, epeaaya U peain3alus HacleACTBEHHONW HH(pOpMAIUY B KIIETKE.
I'enernueckuii koa. I'eH, reHoM. ['enomuka. Brusinue naprozennvix eewjecms Ha npoyeccovl 8 Kiemke.
Knerounsrnii nukit: uarepdasa u aeneHue. Mutos3 u meios, ux 3HadyeHrne. CoMaTudeckue 1 MoJIoBbIe
KJICTKH.
Opranusm
OpraHuszMm — eIMHOE IIEJ0€.
KuznenestenpHOCTh Opranu3Ma. Perymnsius GyHKIui opraHu3Ma, TOMEOCTas.

PasmHokeHue opranusmoB (Oecrosnioe u monoBoe). Cnocodvl pazmMHOdCeHUs Y pacmeHuul u
orcugomubix. VIHIUBUyalbHOE pa3BUTHE opraHu3Ma (oHToreHe3). [IpudyuHBI HapylieHUH pa3BUTHA.
PenpoaykTuBHOE 310pOBbE UEIOBEKA; IMOCIEACTBUS BIMUSHUS AJIKOTOJI, HUKOTHHA, HAPKOTUYECKUX
BEIIIECTB HA YMOPHUOHATILHOE pa3BUTHE YelloBeKa. Ku3sHeHnHble YUKl PA3HLIX 2PYNN OPAHUIMOS.

'enetnka, MeTOAbl TEHETHKU. [eHeTHYecKas TEPMHHOJOTHUS U CHUMBOJIMKA. 3aKOHBI
HacnencTBeHHocTH . Menpens. XpoMOCOMHasi TE€OpUsl HACIENCTBEHHOCTH. OrmnpenesieHue IModa.
ClemieHHOE ¢ II0JIOM HACIICIOBaHHC.

['eneTtuka yenoBeka. HacneacTBeHHbIe 3a00JIeBaHUsI YEIOBEKA U MX MPEAYNPEKICHUE. DTHUCCKUE
ACIIEKTHI B 00JIACTH MEIULIMHCKOW T'€HETHKH.

I'enotun u cpena. HenacnencrBeHHas M3MEHYMBOCTh. HacnencTBeHHass U3MEHUMBOCTh. MyTaluu.
MyTaressl, X BIUSIHUE HA 3JI0POBbE YETIOBEKA.

Homectukanus u cenekiusa. MeToapl cenekuru. buoTexHoaorus, e€ HapaBIeHUsI U IEPCIIEKTUBBI
pasBurus. buobezonacnocme.
Teopus 3BOTIOLUHA



Pa3BuTue 3BOMIONMOHHBIX WJeH, 3BotolMOHHAsS Teopuss Y. [lapBuna. CuHTEeTHYECKas TEOPHs
3BOIIONMU. CBUIETENIBCTBA HBOIOLMHU KMBOM MPUPOAbl. MHUKpPOIBOIIONMS U MakpodBodtouus. Bu,
ero kpurepun. [lonmynsius — dieMeHTapHasl €AUHHIA HBOJIONUU. J[BIKYIIUE CHUIIBI IBOJIOLUH, HX
BIIMSHUE Ha TeHO(OH 1 nomynsiiuy. HanpasiieHus: 3BOJIOLNN.

MHuoroo6pasue opraHu3MOB Kak pe3yibTaT 3BotoIuU. [IpuHIUIbEI KilaccupuKalny, CUCTeMaTHKA.
PasBurHe xu3Hu Ha 3emuiie
I'unoTessl mpoucxoxaeHus ku3HU Ha 3emiie. OCHOBHBIE 3Tallbl SBOJIIOLUHA OPTraHUYECKOTO MUpa Ha
3emuie.
CoBpeMEHHBIE TIPEJICTABICHNUS O MIPOUCXOXKACHUN UYEJIOBEKA. DBOJIOLNS YEJI0BEKA (aHTPOIIOTEHES).
JIBmoky1ue cuibl aHTporioreHesa. Pacel uenoBeka, UX MPOUCXOXKICHUE U €UHCTBO.
Oprann3msl 4 OKpY:KaKIIAas cpeaa
[IpucnocoOeHust OpraHu3MoB K AEHCTBUIO SKOJIOTHUECKUX (HaKTOPOB.
buoreoneno3. Dkocucrema. PasHooOpasue skocucteM. B3auMOOTHOIIEHUS TOMYJSIUA Pa3sHBIX
BUJIOB B 3Kocucteme. KpyroBopoT BemIECTB M MOTOK HSHEPTrUM B B3KOCHUCTEME. YCTOMYMBOCTH M
nuHamMuKa skocucteM. IlociencTBus BIMSHUS AESITETLHOCTU YelOBeKa Ha 3KocucTeMbl. CoxpaHeHHe
Oropa3zHo00pa3usi KaKk OCHOBA YCTOMYHUBOCTH KOCHUCTEMBI.
Crpykrypa 6uochepsl. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOchephI.
Kpyzosopomwi ewjecms 6 buocgepe.
['moGasbHBIC aHTPOTIOTeHHBIC U3MEHEHUs B Onocdepe. [IpobdaemMbl yCTONIMBOTO pa3BUTHS.
Ilepcnexmugvl pazeumus 6UOIOSUYECKUX HAYK.

TemaTHuyeckoe MIIAHUPOBAHUE

Yyeono-reMarunueckuii miaan 10 kixace

Tembl (pa3aeibl) Kous-Bo uacoB
1. Beenenue S

2. MoJiekyJSIpHbI YPOBEHb 12

3. Ki1eTo4HbIi ypOBEeHb 16

Hroro: 33 +2 4 pe3epB

Yyeono-remarnueckuii miaan 11 kaace

Tembl (pa3aeibl) Kou-Bo yacos
1.Opranu3mMeHHbIl YPOBEHb 10
2.ITonynsuMOHHO-BUAOBON YPOBEHb 8
3.OKOCHCTEMHBIN YPOBEHb 8

4. buocepHslil ypoBeHb 9

Hroro: 35




