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ITosicHUTEIBLHAA 3aIIUCKA

Padouas nmporpamMmma cocraBjJicHAa Ha OCHOBE:

denepanpHoro 3akona oT 29.12.2012 Ne 273-P3 «O6 ob6pazoBanun B Poccuiickoi

denepaunm» (B NOCIEIHEN PEIAKIINN);

denepaabHOTO roCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA CPEIHETO OOIIETO

00pa3oBaHusl, yTBEPKAEHHOTO MPUKa30oM MuHHCTEpCTBA 0Opa3zoBaHus U Hayku PD ot

17 mas 2012 roga Ne 413 (¢ U3MEHEHHUSIMH Y TOTIOJTHEHHUSIMH )

OcHOBHOIT 00pa30BaTEIIFHON MTPOTPAMMBI CpeIHETO 00IIeTo oopazoBanuss MbOY

«MmnoronpodpunbHas rumHazus Nel89 «3aman»»

VYuebnoro mimana MbOY «Muoronpodunsaas rumuazust Nel89 «3aman»»

OCHOBHBIMH LeJSAMHU U3y4YeHHUd npeaMera “Oo0mue Bonpocsl 0Moga0orun” B

cpeaHell HIKoJIe SIBJISIIOTCH:

(¢opmupoBaHHe CHCTEMbl OHMOJIOTUYECKHMX 3HAHUM KaK KOMIIOHEHTAa €CTECTBEHHO-

HAay4YHOH KapTUHBI MUPA;

pa3BUTHE JIMYHOCTH OOYYaIOMIMXCA, WX WHTEIUICKTYaJIbHOE ¥ HPaBCTBEHHOE

COBEpUICHCTBOBaHUE, (OPMUpPOBAHME Yy HUX T'YMAHUCTUYECKUX OTHOIIEHUH U

AKOJIOTHYECKH 11eJIeCO00pa3HOTO MOBEACHHUS B OBITY U TPYJIOBOH JIESITSIIHHOCTH;

BBIPAOOTKY MTOHMMAaHUS OOIECTBEHHOW MOTPEOHOCTHU B PAa3BUTUH OMOJIOTUH, a TAKXKe

dbopMupoBaHHE OTHOIICHUS K OWOJIOTMM KaKk BO3MOXKHOW oOyiacTu Oymaymiei

MPAKTUYECKOUN JIEATEIILHOCTH.

I'moGanbHBIMH TIEISIMU OHMOJIOTHYECKOTO 0Opa30BaHMUS SIBIISTFOTCS:

e couManusanus oOydyaroluXcs KaK BXOJXKJIEHHE B MHUP KYJIbTYpPbl M COLIMAJIBHBIX
OTHOIIIEHUH, 00eCTIeYnBaIOIee BKIIOYECHHUE YUAIINXCSA B TY WM UHYIO TPYyHITy 100
OOIIHOCT, — HOCUTENsA €€ HOpM, IIEHHOCTEHW, OpHEHTAaIlMi, OCBAaMBaEeMbIX B
MpOoIIECCe 3HAKOMCTBA C MUPOM KUBOH MPHUPOJIBI;

e TpuOoOIIEHWE K TO3HABATEIFHOW KyJIbType KaK CHCTEME TO3HAaBaTEIIbHBIX
(Hay4HBIX) IIEHHOCTEH, HAKOTIJICHHBIX 00IIIeCTBOM B chepe OMOIOTHUECKON HAYKH.

e [lomumo »TOro, OMOJIOTHYECKOE OOpa3oBaHWE Ha CTapIIEH CTYNEeHU MPU3BAHO
00eCcTeYnTh:

® OpHUCHTAIIMIO B CHUCTEME ATHYECKHX HOPM U IIEHHOCTEH OTHOCHUTEIIFHO METOJIOB,
pe3yabTaTOB U JOCTHXKEHUH COBPEMEHHOUN OMOJIOrMYeCKON HayKU;

® pa3BHUTHE II03HABATEIBHBIX KAa4eCTB JIMYHOCTH, B TOM YHCJE TO3HABATEIBHBIX
WHTEPECOB K M3YUYEHUIO OOIIMX OHOJIOTUYECKHUX 3aKOHOMEPHOCTEM M caMoMmy
IIPOLIECCY HAYYHOI'O TTO3HAHMUS;

e OBIIAJICHHUE y4eOHO-TI03HAaBaTEIbHBIMU u [IEHHOCTHO-CMBICJIOBBIMU
KOMIIETEHTHOCTSIMM  JUIsi (D OPMHUPOBAHUSI MO3HABATEJIbHOW U HPaBCTBEHHOM
KyJIbTYpbl, HAYYHOTO MHPOBO33PCHHS, a TAKK€ METOJOJIOTHEH OMOIOTHYECKOrO
AKCIIEPUMEHTA U JIEMEHTaPHBIMU METOJaMH OHMOJIOTHYECKUX UCCIICIOBAHUM;

e (opmMHpOBaHHE SKOJOTHYECKOIO CO3HAHMS, LIEHHOCTHOTO OTHOLICHUS K >KHUBOM
MPUPOJIC U YEIIOBEKY.

O0mast xapakTepucTHKA NpeaMeTa:

Ha 6a30BoM ypoBHE u3ydeH#ne npeameTa, B 4acTu GOPMHUPOBAHUS Y OOYUAFOIINXCSA

HAy4YHOTO MUPOBO33PEHUS, OCBOCHUS OOIIEHAYYHBIX METOIOB, OCBOCHHUS

MPAKTUYECKOr0 MTPUMEHEHUS] HAyYHBIX 3HAaHUIH, OCHOBAHO HA MEXIIPEIMETHBIX CBSI35X

C peaMeTaMH 00J1acTeil eCTECTBEHHBIX, MATEMATHUUECKUX U TYMaHUTApPHBIX HAYK.
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B cucteme ecTecTBEHHO-HAYYHOTO 00pa3oBaHus OOIIHE BOTIPOCHI OMOJIOTHH KaK
y4eOHBIN MPEeAMET 3aHUMAET BaXKHOE MECTO B (DOPMHUPOBAHUU: HAYYHOU KAPTHHBI
Mupa; GQYHKIHOHAIIBHONW TPaMOTHOCTH, HEOOXOIMMOM TSI TIOBCETHEBHOM KU3HMU;
HaBBIKOB 3/TOPOBOTO U O€30MaCHOTO ISl YEJI0BEKa U OKPY KAIOIIEH cpeibl oOpasa
JKU3HU; DKOJIOTUYECKOTO CO3HAHMUS; [ICHHOCTHOTO OTHOIICHUS! K )KUBOH MPUPOJIC U
YEeJIOBEKY; COOCTBEHHOM MO3HIINH 10 OTHOIICHHUIO K OMOJIOTHYECKO WH(OpMAaIIHH,
MOJIy4aeMOU U3 pa3HBIX UCTOUYHUKOB. M3yueHne oOmmx BONpOCOB OMOJIOTHH CO3aeT
yCIIOBUS 1151 (POPMUPOBAHUS Y O0YUAIOIINXCSI MHTEIUICKTYJIbHBIX, TPAYKIAaHCKHUX,
KOMMYHUKAIIMOHHBIX 1 MH()OPMAITMOHHBIX KOMITETCHIIM.

MNJAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YUYEBHOI'O IIPEIMETA
JesiTenbHOCTh 00pa30BaTEIBHOTO YUPEKASHUS 00IIEeTOo 00pa30BaHus B 00y4eHUH
OOIIMX BOMIPOCOB OMOJIOTHH B CpeTHEH (ITOJTHOM) IIKOJIC JOJDKHA OBITh HalpaBJICHA Ha
JIOCTHYKEHUE O0YUJarOMIMMHUCS CISAYIONINX JIMYHOCTHBIX Pe3yJIbTAaTOB!

1) peanu3anuu STHYESCKUX YCTAHOBOK IO OTHOIICHUIO K OMOJIOTHYECKHUM OTKPBITHSIM,
HCCJIEIOBAaHUSIM U UX PE3yIbTaTaM;

2) Npu3HAHUS BBICOKOM LIEHHOCTH >KU3HU BO BCEX €€ MPOSIBICHUSX, 3JOPOBbs CBOETO U
JPYTHUX JIFOJICH, peau3alii YCTaHOBOK 3JJ0POBOTO 00pasa KU3HHU;

3) chopMuUpOBaHHOCTH O3HABATEIIFHBIX MOTHBOB, HAITPABJICHHBIX Ha IMOJIyUYCHHUE
HOBOTO 3HaHHUS B 00J1aCTH OMOJIOTHU B CBSI3M ¢ OyayIeit mpodeccnoHaIbHON
JIeSITEIIbHOCTBIO MJTA OBITOBBIMH ITPOOJIEMaMH, CBSI3aHHBIMH C COXPaHEHUEM
COOCTBEHHOT'O 3/I0POBBSI U IKOJIOTHUECKOU 0€30ITaCHOCTH.

MeTanpeaMeTHBIMH Pe3yJIbTATAMU OCBOCHUS BBIIMYCKHUKAMU CTapIIEH KO
Kypca o01111e BOIIPOChl OUOJIOTHH SIBISIFOTCS:

1) oBNaieHre COCTaBIISIOMIMMHE UCCIIEAOBATEILCKON U TIPOCKTHOM ASATEIBHOCTH,
BKJIFOYAsi yMEHUS BUICTh MPOOIEMY, CTABUTh BOIIPOCHI, BBIIBUTATh THITOTE3HI,
JIaBaTh OINPEACIICHUS TOHSATHSIM, KIIAaCCU(HUITUPOBATh, HAOIIOAATh, TPOBOIUTH
AKCIIEPUMEHTHI, JIeJIaTh BHIBOJIBI M 3aKIIFOUYCHUS, CTPYKTYpPHUPOBATh MaTepHal,
OOBSACHATH, TOKA3BIBATh, 3AIIUIIATH CBOH UJICH;

2) ymMeHus padoTaTh C pa3HbIMU UCTOUYHUKAMU OMOJIOTUYECKON MH(MOpMAIIUU:
HaXOJUTh OMOJIOTHYECKYIO MH(GOPMAIIHIO B PA3TUYHBIX UCTOYHHKAX

(TekcTe ydeOHHKa, HAYYHO-MIOMYJISIPHOM JTUTEepaType, OMOJIOTHYECKUX CIIOBAPSIX U
CIPaBOYHHUKAX ), AaHATU3UPOBATh U OIIEHUBATh HH(OpMAIIHIO,

npeoOpa3oBbIBaTh HHPOPMAIINIO U3 OTHOU (GOPMBI B APYTYIO;

3) crmocoOHOCTH BEIOUPATH IIEIEBBIE U CMBICIIOBBIEC YCTAHOBKH B CBOUX JICUCTBUSIX U
MOCTYIMKAaX MO OTHOILIECHUIO K KUBOU MIPUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBBIO
OKPY>KaIOIINX;

4) yMeHUs aJIeKBaTHO UCIIOJIL30BaTh PEUEBbIE CPEACTBA JJIsl TUCKYCCUU U
apryMEHTaIlM1 CBOCH MO3UIINHU, CPABHUBATh Pa3HbIC TOYKHU 3PCHUSI, apTyMEHTUPOBATH
CBOIO TOYKY 3PEHHSI, OTCTAaNBATh CBOIO TIO3HIIUIO.

IIpeaMeTHBIMH pe3yJIbTATAMM OCBOCHUS BHIITYCKHUKAMH CTapIICH MIKOIbI Kypca
00IIIFe BOIIPOCHI OMOJIOTHUHU SIBIISTFOTCS:

B noznasamenwvnoii (unmennekmyaivHnoii) cghepe:

1) xapakTepHuCTHKa COJIEPKAHUSI OMOJIOTHUECKUX TEOpUl (KJIE€TOYHas!, SBOJIOIIMOHHAS
teopus [lapBuna); yuenusi BepHaackoro o 6uocdepe; 3akoHoB MeHaes,
3aKOHOMEPHOCTEH N3MEHUYNBOCTH; BKJIaJa BBIIAIOIINXCS YIEHBIX B PA3BUTHE
OUOJIOTUYECKOIN HAYKHU;
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2) BBIICIICHHUE CYIIECTBEHHBIX MPU3HAKOB OMOTOTHYECKUX OOBEKTOB (KJICTOK:
paCTUTENBHBIX U KUBOTHBIX, TOSIACPHBIX U SIACPHBIX, MTOJIOBBIX U

COMAaTHUYECKUX; OPTaHU3MOB: OJTHOKJIETOYHBIX U MHOT'OKJIETOUYHBIX; BUJOB, 9KOCUCTEM,
ouocdepsl) u mpoiieccoB (0OMEH BEIIECTB, pa3MHOXKEHHUE, JIEJICHUE KIIETKH,
OTLJIOIOTBOPEHUE, AECHCTBUE NCKYCCTBEHHOTO M €CTECTBEHHOTO OTOOPOB,
(hopmupoBaHHe TPUCTIOCOOIICHHOCTH, 00pa30BaHNE BHUJIOB, KPYTOBOPOT BEIIECTB U
MpEeBpaIIeHUs] SHEPTUHU B DKOCUCTEMaxX u buocdepe);

3) oOBsicHEeHHEe poau OUOJIOTUH B OPMHUPOBAHUU HAYTYHOTO MHUPOBO33PEHUS; BKIIaAa
OMOJIOTUUECKUX TEOpUi B (OPMHUPOBAHNE COBPEMEHHOMN €CTECTBEHHOHAYYHOMH
KapTUHBI MUPA; OTPUIIATESIILHOTO BIIMSIHUS AJIKOTOJIsI, HUKOTUHA, HAPKOTHYECKUX
BEILIECTB Ha Pa3BUTHE YEJIOBEKA; BIIMSIHUS MyTareHOB Ha OPraHu3M

YyeJIOBEKa, SKOJIOTUYECKHUX (PAKTOPOB HAa OPraHU3MBbI; IPUYUH SBOJIOLIUH,
W3MEHSIEMOCTH BUJIOB, HAPYIICHUN Pa3BUTHSI OPTaHU3MOB, HACJICICTBEHHBIX
3a00JIeBaHUH, MyTalllii, YCTOWYUBOCTH U CMEHBI DKOCHUCTEM;

4) mpuBeIeHNE JOKA3aTEIbCTB (ApTYMEHTAIINS) €IMHCTBA )KUBOW M HEXXUBOM MPUPOJIBI,
POJICTBA KMBBIX OPraHU3MOB; B3aUMOCBSI3€i OPraHU3MOB U OKPY>KarolIen

cpeabl; HEOOXOIMMOCTH COXPAaHEHHUs MHOT00Opa3us BUAOB;

5) yMeHuUe NoJIb30BaThCsl OMOJIOTUUECKON TEPMUHOJIOTHEN U CUMBOJIUKOA;

6) peleHue 3JIEMEHTapHBIX OMOJIOTHYECKUX 3aJ1a4; COCTABJICHUE 3JIEMEHTAPHBIX CXEM
CKpEIIMBaHUs U CXEM IIE€pEHOCa BEIIECTB U SHEPTUH B IKOCHCTEMAaX (Lenu

MUTAaHUsA);

7) onucanue ocodel BUI0B MO MOP(HOJIOTHUECKOMY KPUTEPHIO;

8) BBIsIBJICHME U3MEHUYUBOCTH, IIPUCIIOCOOJICHUI OPraHru3MOB K CpeJie OOuTaHus,
HCTOYHHUKOB MYTareHOB B OKpYy>Karollel cpeie (KOCBEHHO), aHTPOIOT€HHBIX
W3MEHEHUN B 9KOCUCTEMaX CBOEH MECTHOCTH; U3MEHEHHUI B SKOCUCTEMAax Ha
OHMOJIOTHYSCKHUX MOJICIIAX;

9) cpaBHEHHE OMOJIOTHYECKUX OOBEKTOB (XUMHUYECKHUIN COCTAB TEJI )KUBOUW W HEXKUBOM
MNPUPOJIbI, 3aPOABIII YEJIOBEKA U IPYTUX MICKOMUTAIONINX,

MPUPOJIHBIE SIKOCUCTEMBI U arPOIKOCUCTEMBI CBOEH MECTHOCTH ), ITPOLIECCOB
(ecTecTBEHHBIN U UCKYCCTBEHHBIN OTOOPHI, ITOJIOBOE M OECIIOJIOE Pa3MHOXKEHHUS) U
(bopMysMpoOBKa BBIBOJIOB HA OCHOBE CpaBHEHHUSI.

B yennocmno-opuenmayuonnoit cehepe:

1) aHanu3 M OLIEHKA Pa3IMYHbIX TUIOTE3 CYITHOCTH KU3HHU, MPOUCXOXKIECHUE YEJIOBEKA
Y BOBHUKHOBEHHE KU3HU, TT100aJTbHBIX YKOJIOTHYECKUX MPOOJIEM U IMyTeH UX
pelIeHusl, TIOCIE/ICTBUNA COOCTBEHHOM JIESTEIbHOCTH B OKPY KarOIIeH cpee;
OuoJIorHYecKoi nH(pOpMaLINH, MOTYyYaeMOi U3 pa3HbIX UCTOUYHUKOB;

2) OlLIEHKA 3TUYECKHUX aCMIEKTOB HEKOTOPBIX UCCIIEIOBAHUM B 001aCTH OMOTEXHOJIOTUH
(KTOHMpOBaHMUE, UCKYCCTBEHHOE OIJIOJOTBOPEHHE,

HaIpaBJIECHHOE U3MEHEHHE T€HOMA).

B cgpepe mpyooeoii oeamenvnocmu: OBNaJICHUE YMEHUSIMH U HaBBIKAMU TTOCTAaHOBKU
OMOJIOTUUECKUX IKCIIEPUMEHTOB U OOBICHCHUS UX PE3YyJIbTATOB.

B cehepe puszuueckoii oesmenvnocmu: 060CHOBaHHUE U COOJIIOJICHUE MEP
Npo(UIAKTUKN BUPYCHBIX 3a00I€BaHUM, BpEAHBIX IPUBBIUEK (KypeHHE, yIIoTpeOieHue
aJIKOTOJIsI, HApKOMaHusl ); TIpaBUJI MOBEACHHUS B OKPY KaroIIeH cpeie.
MNJAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YUYEBHOI'O IIPEIMETA
10 xnacc
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B pesynbrare nsydenus yaeOHoro npeamera «O01me BOIpoChl OMOJIOTHI» Ha YPOBHE
CpeIHero oomero 0opa3oBaHus BbIMYCKHUK HAYYHTCS:

— pacKpbIBaTh Ha MMPUMEpPaX PoJib OMOJIOTUH B (POPMUPOBAHUN COBPEMEHHOI HAYUHOMN
KapTUHBI MUpPa U B TPAKTUYECKOHN AESITETbHOCTH JIFOJICH;

— TIOHUMATh U OTIMCHIBATh B3aMMOCBS3b MEXK/Iy €CTECTBEHHBIMU HAyKaMH: OUOJIOTHUEH,
(bu3uKoN, XMMHEH; yCTaHABJIMBATh B3aUMOCBSI3b IPUPOJHBIX SIBICHUN;

— TIOHUMATh CMBIC]I, Pa3JIU4YaTh U ONMMUCHIBATh CUCTEMHYIO CBSI3b MEXKIY
OCHOBOTIOJIATAIOIIUMH OMOJOTHYESCKUMHU MOHATUSIMU: KJIETKA, OPTaHU3M;

— TMIPOBOAUTH IKCIIEPUMEHTHI 110 U3YUCHHUIO OMOJIOTHIECKUX OOBEKTOB U SBJICHUMH,
OOBSACHATH PE3YJIHTATHI IKCIIEPUMEHTOB, aHAIM3UPOBATH UX, POPMYITUPOBATH
BBIBOJIBIL;

— WCTIOJIL30BaTh OCHOBHBIE METOAbI HAYYHOTO MO3HAHUS B YU€OHBIX OMOJIOTHIECKUX
HCCJIEIOBAHUSX, TIPOBOAUTH SKCIIEPUMEHTHI 110 U3YYCHUIO OMOJIOTHIECKUX

OOBEKTOB U SIBJICHUH, OOBSICHITH PE3yIbTAaThl SKCIIEPUMEHTOB, aHATU3UPOBATh HX,
hopMysIpPOBaThH BHIBOJIBI;

— (opMynupoBaTh TUNOTE3bI HA OCHOBAHUHU ITPEAI0KEHHON OUOJIOTHYECKOM
WHGOpMAINHU U MpeJjlaraTh BApUaHThl IPOBEPKHU TUIIOTE3;

— CpaBHHBATh OMOJIOTUYECKHE OOBEKTHI MEXK Ty COOO0M 110 3aJaHHBIM KPUTEPHUSIM,
JIeJIaTh BBIBOJIBI M YMO3AKIIOUEHUSI HA OCHOBE CPAaBHCHUS;

— 0OOCHOBBIBaTh €IMHCTBO KUBOW M HEXXHUBOU MPHUPOJIBI, B3AUMOCBSI3U OPTaHU3MOB U
OKpY>KaloIIel cpeabl Ha OCHOBE OMOJIOTHYECKUX TEOPHIA;

— MPUBOJUTH NPUMEPHI BEIIECTB OCHOBHBIX TPYIII OPTaHUYECKUX COCIUHEHUMN KIETKU
(6enKOB, )KUPOB, YIIIEBOAOB, HYKJICHHOBBIX KHCJIOT);

— pacno3HaBaTh KJICTKH (TPOKAPUOT U SYKAPHUOT, PACTCHUH U KUBOTHBIX ) 11O
OITMCAHMIO, HA CXEMAaTHYECKNX U300paKEHHUSX; YCTAHABIIMBATh CBSI3b CTPOCHHUS U
(bYHKIIMIT KOMITOHEHTOB KJIETKH, 00OCHOBBIBATH MHOTOOOpa3ue KIETOK;

— OIICHUBATh JJOCTOBEPHOCTH OMOJIOTHUECKON MH(POPMAIINH, TTOTYYECHHOMN M3 Pa3HbIX
MCTOYHUKOB;

— MPEJICTABIATh OMOJIOTHYECKYI0 HHPOPMAIIMIO B BUJI€ TEKCTa, TaOIUIIbI, rpaduka,
JIHarpaMMBbl 1 JIeJiaTh BBIBOJIBI HA OCHOBAHUHU MPEACTABICHHBIX JaHHBIX;

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUHTHCH:

— oasamv HayuHoe 00bsCHeHUe OUON02UYeCKUM (DaKmam, npoyeccam, A6J1eHUSM,
3AKOHOMEPHOCMAM, UCNOAb3Y5 OUOI02UYecKue meopuu (K1emoutyro),

— Xapakmepuzo8amuv cO8pemMeHHble HanPAaeieHUus 8 pa3gumuu OUOI02UU,; ONUCLIBATNb
UX B03MOJHCHOE UCNONL30BAHUE 8 NPAKMUYECKOU 0essmelbHOCMU,

— CcpasHuBamsb cnocoowvl OeneHUsl KiemKu (MUmos u metos);

— pewams 3a0a4u Ha nocmpoerue ppacmenma emopoti yenu JJHK no
npeonoxcennomy ppaemenmy nepsou, uPHK (MPHK) no yuacmxy /ITHK,

11 kaace

B pesynbrare nsydenust yaeObHoro npeamera «OO011me BOIPOChl OMOJIOTHI» Ha YPOBHE

CpeJIHero oo1iero oopa3oBaHus BBITYCKHUK HAYyYHTCS:

— pacKpbIBaTh Ha IPUMEPAX POJIb OMOJIOrUU B (POPMHUPOBAHUU COBPEMEHHOMN HAYy4YHOM
KapTUHBI MUPA U B MPAKTUYECKOMN JIE€ATEIILHOCTH JIFOAEH;

— MOHUMATh U ONMUCHIBATh B3aUMOCBSI3b MEX/Iy €CTECTBEHHBIMHM HayKaMu: OMOJIOTHEH,
(buszuKoM, XMMHel; yCTaHaBJIMBAaTh B3aUMOCBSI3b IPUPOJHBIX SIBICHUN;

CtpaHnua 5u39



— MOHHUMATh CMBICJI, PA3JINYaTh U OMUCHIBATH CUCTEMHYIO CBSI3b MEXKTY
OCHOBOTIOJIAralOIUMHU OMOJIOTHYSCKUMH TTOHATHUSIMH: KJIETKA, OPTaHU3M, BU]I,
AKOCHUCTEMA,

ouocdepa;

— TIPOBOJAUTH IKCIIEPUMEHTHI 110 U3YYSHHUIO OMOJIOTHUECKUX OOBEKTOB U SIBJICHHH,
OOBSACHATH PE3yNHTATHI IKCIIEPUMEHTOB, aHAIM3UPOBATH UX, POPMYITUPOBATH
BBIBOJIBI;

— MCTIOJI30BaTh OCHOBHBIE METOAbI HAYYHOTO MO3HAHUS B yYEOHBIX OMOJIOTHYECKUX
HCCJIEJOBAHUSIX, TPOBOIUTH SKCTICPUMEHTHI 110 U3YUYCHHIO OUOJIOTHYSCKUX
OOBEKTOB U SIBJICHUH, OOBSICHSITH PE3yIbTaThl SKCIIEPUMEHTOB, aHATU3UPOBATh HX,
(hopMyJITHPOBAThH BHIBOJIbI;

— (opmynupoBaTh THNOTE3b HA OCHOBAaHUH TTPENIOKEHHON OMOJIOTHYECKON
nH(pOpMaIIHHY | TIpeyiaraTh BApUAHTHI IPOBEPKHU THITOTE3;

— CpaBHHBATh OUOJIOTUYECKHE OOBEKTHI MEXKTy COOOM 10 3aJaHHBIM KPUTEPHSIM,
JIeJIaTh BBIBOJIBI M YMO3AKIIOUEHUsI HA OCHOBE CPAaBHCHUS;

— 0OOCHOBBIBATh €IMHCTBO KUBOW M HEKUBOM MPUPO/Ibl, B3AUMOCBSI3 OPTraHU3MOB U
OKpY>Karolle cpeabl Ha OCHOBE OMOJIOTUYECKUX TEOPHUH;

— OOBACHATH MHOTOOOpa3re OPraHu3MOB, MPUMEHSISI SBOJTIOIIMOHHYIO TEOPHIO;

— OOBSICHATH MPUYUHBI HACJIEACTBEHHBIX 3a00JICBaHUII;

— BBISBIISITh U3MEHUYMBOCTh Y OPraHU3MOB; CPAaBHUBATh HACJICACTBCHHYIO U
HEHACJIECTBEHHYIO H3MEHUYMBOCTb;

— BBIABIISITh MOpdoJIorndeckue, (U3noI0ruuecKue, MoBeICHYECKHUE alanTalun
OpPTaHU3MOB K cpelic OOMTaHUS U JSUCTBUIO IKOJIOTHYECKUX (PaKTOPOB;

— COCTaBIISITh CXEMBI IIEPEHOCA BEIISCTB U DHEPTUH B SKOCHCTEeME (IIETTH MTUTAHUS);
— TIPUBOJIUTH JOKA3aTEILCTBA HEOOXOIMMOCTH COXPAaHEHUSI OMOpa3HOOOpa3us IIIst
YCTOMYHBOTO Pa3BUTHS 1 OXPAHbI OKPY>KAIOIIEH CPEIbL;

— OIICHUBATh JJOCTOBEPHOCTH OMOJIOTHUECKON MH(POPMAIINH, TTOTYYECHHOMN M3 Pa3HbIX
WCTOYHHUKOB;

— MPEJICTABIATh OMOJIOTHYECKYI0 HHPOPMAIIMIO B BUJI€ TEKCTa, TaOIUIIbI, rpaduka,
JIMarpaMMBbl 1 JICJaTh BHIBOJABI HA OCHOBAaHHWH MPEJICTABJICHHBIX JTAaHHBIX;

— OIICHUBATh POJIb JOCTH)KEHHI T€HETHUKH, CEJICKIINH, ONOTEXHOJIOTHH B
MPAKTHYSCKON IESTEIIHbHOCTH YEJIOBEKa;

— OOBSACHATH HETATUBHOE BIIMSIHUE BEIIECTB (AJIKOTOJISI, HAIKOTHHA, HAPKOTHYECKUX
BEILIECTB) Ha 3apOJIbIIIEBOE pa3BUTHE YEJIOBEKA.

BBINYyCKHUK TOJIyYUT BO3MOKHOCTH HAYUNTHCS:

— oasamv HaAyuHoe 00bsCHeHUe OUON02ULeCKUM (DaKmam, npoyeccam, A6JIeHUSM,
3aKOHOMEPHOCMAM, UCNOAb3Y5 OUoI02udecKue meopuu (I60I0YUOHHYIO),

yueHnue o buocgepe, 3aKOHbl HACIEOCMBEEHHOCMU, 3AKOHOMEPHOCMU UZMEHUUBOCNU;
— Xapakmepuzo8amuv cO8peMeHHble HANPAasaeHUsl 8 pA38UMUU OUO0JI02UU, ONUCLIBAMb
UX 803MOJCHOE UCNONL30BAHUE 8 NPAKMUYECKOU 0essmelbHOCmU,

— cpasHUBamsb cnocoowvl OeneHUs KiemKu (Mumos u metios);

— pewams 3a0a4u Ha nocmpoerue ppacmenma emopoti yenu JJHK no
npeonoscennomy paemenmy nepeou, uPHK (MmPHK) no yuacmxy /IHK,

— pewamsv 3a0a4u Ha onpeoeieHue Koaudecmea XpoMoCoOM 8 COMAMUYUECKUX U
NOJI08bIX KINeMKAX, a MaKi#ce 8 KIemKax nepeo Hadaiom oeleHus (meuosa

UL MUMO3A) U NO €20 OKOHYAHUU (0151 MHO2OKIEMOUHbIX OP2AHUZMOS);
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— peuwams cenemuyecKue 3a0a4u Ha MOHO2UOPUOHOE CKpewUuBanue, CoOCMaesisims
cxXembl MOHO2UOPUOHO20 CKPEWUBAHUS, NPUMEHSIS

3AKOHbL HACIEOCMBEHHOCMU U UCHOIb3YSL OUOJIO2UYECKYI0 MEPMUHOTIOSUIO U
CUMBOJIUKY,

— YCMAaHAaeau8ams mun HAcae008aUus U XapaKxmep nposieieHUst NPU3HAKA NO
3A0AHHOU cxeme pOOOCIOBHOU, NPUMEHSISL 3AKOHbL HACIeOCMBEHHOCMU,

— OYeHUBams pe3yibmamsl 83auUMOO0eUCmEUs Yelo8eKa U OKpydcarowell cpeowl,
NPOSHO3UPOBANL BO3MOJNCHBIE NOCIEOCMBUSL OeSIMENbHOCU Yel08eKd

OJ151 CYUecmeoB8anust OMOEIbHbIX OUOI02UYECKUX 00BEeKMO8 U YelblX NPUPOOHBLX
coobuwecms.

Conep:xanue

10 xanacc

BBeaenne

Buonorus kak KOMIJIEKCHasi HayKa, METO/Ibl HAY4YHOI'O ITO3HAHUs, UCII0JIb3YEMBbIE B
ouosioruu. Cospemennvie nanpasienus 8 buonrocuu. Ponp 6uomsoruu B
(hopMHupoBaHUN COBPEMEHHON HAYYHON KapTHUHBI MUPA, IPAKTUYECKOE 3HAUCHHUE
OUOJIOTHYECKUX 3HaHWH. Bronornueckrue cuCTeMbl Kak IpeaMeT U3yUeHUs
OUOJIOTHUH.

Jlabopamopras paboma «MexaHU3MBI CAMOPETYJISIIAI

MoJiekyasipHbId YPOBEHb

MornekynspHbl€ OCHOBBI )XKU3HU. Heopranmueckue BeniecTsa, X 3HAYCHUE.
Oprannyeckue BeuiecTBa (yriaeBoAbl, JIUMUAbI, OCIKH, HYKJIEUHOBbIE KUCIOThI, AT®D)
U UX 3HadyeHue. buononumepsl. /[pyeue opeanuueckue geuyecmea Kiemku.
Hanomexnonoeuu 6 buonocuu.

KuierouHnsblii ypoBeHb

[{uTomorus, MeToapl HUTONOTUHN. POJIb KJIIETOYHON TEOPUHU B CTAHOBJIEHUHN
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI Mupa. KiieTkn nmpokapruoT U 3yKapHuoT.
OCHOBHBIC YaCTHU U OPraHOUIbI KIETKH, UX (YHKIIUH.

Bupycel — HekneTouHast popma KU3HU, MEPhI TPOPUITAKTUKH BUPYCHBIX
3a00JIeBaHUH.

KusznenesreabHOCTh KIETKHU. ITnacTuueckuii ooMeH. @OTOCUHTES, XEMOCHHTES.
BbuocunTes Oenka. DHEpreTndeckuii oOMeH. XpaHeHHe, epeaadya U peaanu3aius
HacJeaCcTBeHHOU nH(popMmaruu B kieTke. [ 'enetnueckuii koa. I'en, renom. I'enomuxa.
Brusnue napxocennvix gewgecme na npoyeccol 8 Kiemke.

Krnerounsiit uukin: nuarepdasa u geseHue. MuTo3 u Meiio3, Ux 3HaUCHHUE.
ComaTtnyeckue 1 NOJIOBbIE KIETKH.

Jlabopamopuas paboma «Habmronenune nia3zmMoin3a 1 JIeria3Moiifnia B KJIIETKax
KOXHUIIBI JIyKa»; «[IpuroroBienne u onucanne MUKpOIIPENapaToB KJIETOK PACTEHUI»;
«CpaBHEHHE CTPOCHUS KJIETOK PACTEHUH U )KUBOTHBIX 110 MUKPOCKOIIOM Ha FOTOBBIX
MUKpOIIpernaparax»

Ilpaxmuueckas paboma «buocuHTE3 OEIKOBY»

11 kuace

Opranu3smMeHHbIH YPOBCHb

Opranusm — eauHoe 1IeJI0e.

JXusHenesaTenbHOCTh Opranu3mMa. Peryssius GyHKIMN opraHu3Ma, ToMeoCcTas.
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PasmHuokeHHne oprann3MoB (0ecrosioe u 1oJioBoe). Cnocoodvl pazmHodiCeHUsL )
pacmenuti u dHcueomnvix. UHIMBUyanpHOE pa3BUTHE OpraHU3MA

(onToreHnes). [IpuunHbl HapylIeHUN pa3BUTHA. PenpoayKTHBHOE 3J0POBhE YEJIOBEKA;
MOCJIE/ICTBUSI BIUSHUS AJIKOTOJIsI, HHKOTHUHA, HAPKOTUYECKUX BEIIECTB

Ha SMOpHOHAJIbHOE pa3BUTHE uenoBeKa. KuzHennvie Yyukivl pazHvix epynn
Op2aHU3MO8.

I'enetuka, Mmetoapl reHeTHKH. [ 'eHeTHUeCKass TEpPMUHOJIOTHSI U CHUMBOJIMKA. 3aKOHBI
HacJeACTBEHHOCTH ['. Menaerns. XpoMocoMHast TEOpHsl HACJIEICTBEHHOCTH.
Onpenenenue noja. CenaeHHOE C M0JIOM HacJIeJOBaHUE.

I'enetruka yenoseka. HacnencrBenHbie 3a00ieBaHUS Y€IOBEKA U UX MPEAYNPEKICHUE.
DTHUYECKHe acTieKTHl B 00J1aCTH MEIUITUHCKON TeHETHUKH.

I'enotun u cpena. HenacnencrBeHHass ”3BMEHUYUBOCTh. HacnencTBeHHAs U3MEHYMBOCTb.
MyTtanun. MyTtareHnsl, uX BIWSHHAE Ha 3J0POBBE YEIIOBEKA.

Jlomectrnkanus u cenekuus. Metoasl cenekuun. bnorexHosorusi, €€ HalpaBJIeHUS U
MePCIIeKTUBBI pa3BuThs. buobezonacnocme.

Ilpakmuueckasn paboma «PellieHre reHeTUYeCcKUX 3a1aud»
ITonyasiHMOHHO-BHA0BOI YPOBECHb

Pa3zBuTHe 3BOIOLIMOHHBIX UAEH, 3BOMOIIMOHHAasA Teopust Y. JapBuna. CuHTeTHUeCKas
Teopusi ABoIOUNN. CBUAETEIHCTBA SBOJIOLMHU )KUBOU

npupoabl. MUKpO3BOIIIOLIMSA U MakpolsBoironus. Buna, ero kpurepuu. [omymsausa —
AJIEMEHTAapHAsl €AMHULIA SBOJTIOUMHU. J[BUXKyIIME CUJIbI DBOJIIOLIUM, UX BIIUSIHUE

Ha reHo(oHa nonyJsinuu. HanpaBieHus: 3BOIIONNH.

MHoroo0Opa3ue opraHu3MOB KakK pe3yJbTat 3BoJitoluu. [[puHIUIbI KiaccuduKkaiuu,
CHUCTEMAaTHKaA.

I'unore3sl mpoUCXOXKIEHUS )KU3HHU HA 3emiie. OCHOBHBIE 3Tarbl 3BOIIOLNHU
OpPraHMYeCcKOro MUpa Ha 3eMJie.

CoBpeMeHHbIE MPE/ICTABIICHUS O MPOUCXO0XKJICHUH YeJIOBEKA. DBOJIIOIUS YeIOBEKa
(aHTpOmorenes). JBuxyiiue cuiibl aHTpororeHesa. Pacel uenosexa,

HUX IPOUCXOXKJICHHUE U €IUHCTBO.

JKOCHCTEMHBI YPOBEHb

[Ipucnocob6ienust opraHu3MoOB K JE€HUCTBUIO SKOJOTHYECKUX (DaKTOPOB.
Buoreonenos. Dxocucrema. PasnooOpasue sxocuctemM. B3auMoOTHOIICHUS TIOTTY TSI
pa3HbIX BUJIOB B 3KocucTeMe. KpyroBopoT BelIecTB U MOTOK SHEPTUU B

ASKOcCUCTEME. Y CTOMYMBOCTD U AUHaAMUKa 3kocucteM. [locnencTBust BausiHusA
JIesITeJIbHOCTH YeJloBeKa Ha 3KocucTembl. CoxpaHeHue Onopa3zHooOpa3us Kak OCHOBa
YCTOMYMBOCTHU SKOCUCTEMBI.

buocdepHsblii ypoBeHb

CtpykTrypa 6uocdepbl. 3aKOHOMEPHOCTH CyllecTBOBaHUs 6uochepsl. Kpyzosopomui
sewecma 6 buocghepe. I'nodanbHbIE aHTPOIIOTEHHBIE U3MEHEHUS B

ouocdepe. [Ipobaemsr ycTounBoro pasBuTus. Ilepcnekmugol pazeumust
OuonOCUYEeCKUX HAVK.
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TemaTu4eckoe MJIaHHPOBaHUE

10 kanacc
Ne Tema Koa-
BO
4acoB
1 Baenenue. 5
2 MonekyasipHbli ypOBEHb 12
3 KrneTouHbIi ypOBEeHb 18
Hroro 35
11 knace
Ne Tema Koa-
BO
4acoB
1 OpraHu3MeHHBIH YPOBEHD 20
2 [onmynsmmoHHO-BHAOBOH YPOBEHB 26
3 DKOCHUCTEMHBIA YPOBEHb 11
4 BrocgepHslit ypoBeHb 11
HUroro 68
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