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MHNOACHUTEJIBHASA 3AIINCKA
PaGouas mporpamma mo Guonorun s 10-11 kmaccoB MBOY Hlkomner Ne 178 r.0. Camapa cocrapiieHa Ha OCHOBE (peepaabHOr0 rocyaapcTBEHHOTO
oOpa3zoBaTenbHOr0 cranaapTa OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBbl CPEAHETO 00IIero oOpa3oBaHus aBTOPCKOW MpoTrpamMMBbl TIo o0miel ouooruu mis 10-
11 kinaccoB nox pen. .M. Ipiminuna, M: «IIpocemienue».
Y4eOHUKH:
1. Buonorus. O6mas ouonorus. 10-11 knacesl. Yriayonennsiit yposenb. B 2 u. ITog pea. llymuoro B.K., Apimmuna .M. , M: «IIpocsemienue», 2019

OO0mas xapakrepucTuKa y4eO0HOro npeamera

B cucteme ecrecTBeHHO-Hay4HOTO 00pa30BaHMs OMOJIOTHS KaK yU4eOHBIM MpeIMET 3aHUMAET BaXKHOE MECTO B (DOPMUPOBAHUH HAYYHOW KapTHUHBI MUDA,
9KOJIOTMYECKOT0 CO3HAHUS; LIEHHOCTHOTO OTHOIIEHHUS K KUBOM MPHUPOJIE U YEIOBEKY; COOCTBEHHOM MO3ULIMHU [0 OTHOIICHHIO K OMOJIOTHYecKo MH(pOpMaluH,
IIOJIy4aeMOM U3 Pa3HbIX NCTOYHUKOB.

OcBoeHue MmporpaMMsl 1o OMOJIOTUN 00ECTIeYUBAET OBJIAJCHUE OCHOBAMH y4eOHO-UCCIEA0BATEIbCKOM NeATENIbHOCTH, HAYYHBIMU METOJaMH PEIIECHUs
Pa3IMYHbBIX TEOPETUUYECKUX U MPAKTUUECKUX 3a]1ay.

N3ydyenne Ouonoruu Ha yriiyOJ€HHOM YPOBHE OpPHMEHTHPOBAHO Ha MOATOTOBKY K MOCHEAyroIieMy IpodeccnoHaqibHOMY OOpa30BaHHIO, pPa3BUTHE
MHIUBUAYAIbHBIX CHOCOOHOCTEN oOydarommxcsi myTém Oosiee TiTyOOKOTO, YeM IMpeaycMaTpuBaeTcss 0a30BbIM YPOBHEM, OBJIAJICHHS OCHOBaMH OHOJIOTHUU U
METO/IaMU U3YYEHUSI OPraHUYeCKOTro MUpA.

W3ydyenue Ouosiornd Ha yriayOJEHHOM YpOBHE oOOecleyuBaeT: MPUMEHEHHE IIOJIyY€HHBIX 3HAHUW [UIs pelleHHs] NPaKTUYECKUX U ydeOHo-
UCCIIEIOBATENIbCKUX 3a/lad4, YMEHHE CHCTEMaTH3MpOoBaTh M 00O0OIIATh MOJY4YEHHBbIE 3HAHUS; OBJIAJEHUE OCHOBAMHU HCCIEA0BATEIBLCKOW JESATEIbHOCTH
OMOJIOTUYECKOH HAIIPABJICHHOCTH U TPAMOTHOTO O(OPMIIEHUS MTOJIyYEHHBIX PE3YJIbTaTOB.

N3yuenune npeamera Ha yriayOnEHHOM ypOBHE MO3BOJISET (OPMHPOBATH Y OOYHaIOUIMXCSl YMEHHE aHAIM3MPOBATh, MPOIHO3UPOBATh U OLICHUBATH C
MO3UIMH KOJIOTMUYECKOW 6€30MaCHOCTH NOCIEACTBHS JESITEIbHOCTH YEJIOBEKA B IKOCUCTEMAX.

Ha yrny6onéuHom ypoBHe wu3ydeHue mnpeamera «buosorus» B dacTd (OpMHUPOBaHMSA Yy OOYYAIOIIMXCS HAyYHOTO MHMPOBO33PEHMsI, OCBOEHUS
OOIIeHayYHbIX METO/0B, IMPAKTUYECKOTO MPUMEHEHHs HAaydHBIX 3HAHUI OCHOBAHO HA MEXKIIPEAMETHBIX CBS3SX C IpeAMeTaMHu o0lacTeil ecTeCTBEHHBIX,
MaTeMaTUYECKUX U TYMaHUTApHBIX HayK.

N3yuenune Ouosioruu co3maér ycioBus [uid (GopMHpoBaHUS Yy OOy4arolMXCs MHTEUIEKTYalbHbIX, I'PaXJAaHCKUX, KOMMYHHKAllUOHHBIX M
MH(GOPMALMOHHBIX KOMIIETCHIIUH.

Lesaun 1 3apa4n Kypca
I/ISYLICHI/IG Kypca «buomnorusy B CTapH_Ieﬁ IIKOJIC HAITPAaBJICHO HAa PCIICHHUC CICAYIOINX 3a4a4:
® (1)OpMI/IpOBaHI/IC CHCTEMBI OMOJIOTHYECKHMX 3HAHUM KaK KOMIIOHEHTA CCTGCTBGHHO-HaquOﬁ KapTHUHBI MUPAa;
¢ Pa3BUTUC JINYHOCTHU 06yqa}om1/1xc;1, X UHTCIUICKTYAJIbHOC U HPAaBCTBECHHOC COBCPIICHCTBOBAHMNC, (I)OpMI/IpOBaHI/IC Y HUX TYMAHUCTHYCCKUX OTHOIIICHUN
X 3KOJIOTHYCCKH uenecoo6pa3Horo IIOBCACHHUA B 6LITy n pr,[[OBOﬁ JCATCIIBHOCTH,
° BLIpa6OTKy IIOHHU MaHUus O6IJ.I€CTB€HHOI\/'I HOTpe6HOCTI/I B pa3BUTHUHN 6I/IOJ'IOI‘I/II/I, a TaKXKC (I)OpMI/IpOBaHI/Ie OTHOIIIEHUS K OHOJIOTHMH KaK BO3MOKHOM
obnactu Oyaymiei mpakTUYecKou NesTEIbHOCTH.
I_ICJ'II/I OHOJIOrNYECKOTO 06pa3OBaHI/I$[ B CTapmeﬁ IIKOJIC (pOpMyJ'II/IpymTCSI Ha HCCKOJIbKHUX YPOBHAX: FHO63.JILHOM, MCTAINPEAMETHOM, JIMYHOCTHOM H
npeaAMETHOM, Ha YPOBHC Tpe6OBaHI/II71 K pe3yjibTaTaM OCBOCHUA COACPKaHUA MPCAMCETHBIX ITPOTpaMM.



I'moGanbHpie 1enu OHOJOTHMYECKOTO 00pa3oBaHUsl SBISAIOTCS OOIIMMHU JUIi OCHOBHOM M CTapiiedl IIKOJBI W OINPENeNAIOTCS COIMAIbHBIMU
TpeOOBaHUAMH, B TOM YHCIIC U3MEHEHHEM COLMAIBHOW CUTYaIllMH Pa3BUTHUSA - POCTOM HH(DOPMAIIMOHHBIX MEPErpy30K, U3MEHEHHEM XapakKTepa U CIOCO0OB
OOIIEHUS M COLMAIBHBIX B3auMOJEHCTBHI (00BEMBI M CHOCOOBI MOJIydeHHS HH(DOPMAIUM TOPOXKAAIOT PSJI OCOOCHHOCTEH pPa3BUTHS COBPEMEHHBIX
noapoctkoB). Hanbosiee npogyKTUBHOM AJ1s pellIeHUs 3ajjad Pa3BUTHUS MOJPOCTKA SABJISETCS COUMOMOPATIbHAS U UHTEUIEKTyallbHasl B3POCJIOCTb.

[Tomumo 3TOTO, TIOOATBHBIE TIETH GOPMYIUPYIOTCS € YIETOM PAaCCMOTPEHHS OMOJOTHYECKOT0 00pa30BaHUsl KaKk KOMIIOHEHTA CHCTEMBI 00pa3oBaHUs B
LIEJIOM, TIO3TOMY OHU SIBJISIFOTCSL Hanbosiee 00IMMHU U COLIUAJIbHO 3HAYUMbIMHU.

C y4€ToM BBIIICHA3BAHHBIX MTOIX00B TII00ATEHBIMU IEISIMH OHOJIOTHYECKOTO 00pa30BaHUS SBIISIOTCS:

e  comManM3anys 00yJaronuMXcsl Kak BXOKJIEHHE B MUP KYJIbTYPHl H COLIMAIBHBIX OTHOIICHUH, 00ECTIeYNBAOIIEe BKIIOYCHUE YUAIINXCS B Ty WU UHYIO
rpymniy Jn0o 0OGIIHOCTh - HOCUTENS €€ HOPM, [IEHHOCTEH, OpUEHTaI1il, 0CBAaUBAEMBIX B MPOIIECCE 3HAKOMCTBA C MUPOM >KMBOM MPUPO/IBL;

* npuoOIIeHNe K MO3HABATEIbHOW KYJIbTYpe KaK CHCTEME MO03HABATENbHBIX (HAY4YHbBIX) LIEHHOCTEW, HAKOIIEHHBIX OOIIECTBOM B cdepe OMOoJIorndeckoi
HayKH.

[Tomumo 3TOTO, OMOTOTHYECKOE 00pa30BaHNE HAa YPOBHE CPEHETO 00111ero 00pa3oBaHus MPU3BAHO 00ECTICUNTh:

* OpHUEHTAIMIO B CUCTEME ITUYECKUX HOPM U LIEHHOCTEH OTHOCUTEIBHO METOJIOB, PE3YJIbTAaTOB U IOCTUKEHHI COBPEMEHHOI OMOJIOTMYECKOI HayKH;

* pa3BUTHE MMO3HABATEIbHBIX KAUECTB JMYHOCTH, B TOM YHCJIE MO3HABATEILHOTO MHTEpPEca K M3YUYEHHIO OOIIMX OHMOJIOTMYECKUX 3aKOHOMEpPHOCTEH U
caMoOMy MPOIECCY HAYYHOTO MTO3HAHMUS;

* OBJaJeHHE Yy4eOHO-TO3HABATEIHHBIMH W IIEHHOCTHO-CMBICIIOBBIMH KOMIIETEHTHOCTSIMH JUIsi ()OPMHUPOBAHUS TI0O3HABATEIIbHOW ¥ HPaBCTBEHHOMN
KYJIbTYpbl, HAy4YHOTO MHPOBO33pPEHHS, a TaK)K€ METOJI0JIOTHEH OHOJOTMYECKOro SKCIEPUMEHTa M 3JIEMEHTAPHBIMU METOJaMU OHOJIOTHYECKHX
HCCIEIOBAaHNH;

* (opMHpOBaHUE FKOJIOTUYECKOTO CO3HAHMS], IEHHOCTHOTO OTHOILIEHUS K dKHUBON IPUPOJIE U YEIOBEKY.

MecTo Kypca 0M0J10ruM B Y4eOHOM IVIaHe
Jlannas pabodass mporpaMma paccyrTaHa Ha MPOBEJACHUE 3 U KIACCHBIX 3aHATHA B HEACTIO MPHU M3YYCHHH TpeaMeTa B TedeHue aByx jeT (10 u 11
kiaccol). Obmee yncino yueOHbIX 4acoB 3a 2 rojga o0ydenus coctasisier 204 4, u3 vux 102 4 (3 4 B Henemo) B 10 knacce, 102 4 (3 u B Heaeno) B 11 kiacce.
Paboueit mporpaMmoi peaycMOTPEHO MPOBEIACHHE:
10 knacc:
- KOHTPOJBHBIX padoT - 10 (B hopme TecTupoBaHus);
- 1abopaTtopHBIX paboT — 18.
11 knacc:
- KOHTPOJBHBIX padoT - 10 (B hopme TecTupoBaHus);
- 1abopaTopHBIX paboT — 12.

Kypcy Ouosorun Ha ypoBHE cpefHero oouiero oopa3zoBaHMs NMPEALIECTBYET Kypc OHMOJIOTHH, BKIIOUYAIOIIUN 3J€MEHTapHble CBEJCHHUS 00 OCHOBHBIX
ouosornyeckux oowvekTax. CoaepkaHue Kypca OMOJOrMHM B OCHOBHOM LIKOJIE CIY)KUT OCHOBOHM JUISl M3YdeHHsI OOLIMX OMOJIOTMYECKHUX 3aKOHOMEPHOCTEH,
TEOpHi, 3aKOHOB, TUIIOTE3 B CTapILIeH 1IKOJIE, Iie 0c000€e 3HaYeHHE MPUOOPETAIOT MUPOBO33PEHUECKHE, TEOPETUUECKHUE TTOHATHSL.

Taxum o6pazom, cosiepxaHne Kypca OHOJIOTHH B cTapliel mKoje 0oJiee MOJIHO pacKpbIBaeT oOIIMe OHOJIOTHYECKHUE 3aKOHOMEPHOCTH, MPOSIBIISIOLIUECS
Ha pa3HbIX YPOBHSAX OPraHU3aLUH KUBOU IPUPOIBI.



Pe3yabTaThl 0CBOEHUS KYpca OMOJIOT U

JleaTenbHOCTh 00pa30BaTENbHON OpraHU3aliy B 00OY4eHUH OMOJIOTUU B CpEeIHEH IIKOJIe JOJDKHA OBITh HampaBiieHA Ha JOCTH)KEHHE OOYdJaroIUMUC s
CeOyIOuUX TUYHOCHHBIX PE3YIbIMaAmos.

1) peanu3annio 3THYECKUX YCTAHOBOK 10 OTHOIIEHUIO K OMOJIOTMUECKUM OTKPBITHSM, UCCIIEIOBAHUSM U UX PE3YJIbTaTaM;

2) npu3HaHUE BBICOKOM LIEHHOCTH HU3HU BO BCEX €€ MPOSIBIICHUSAX, 3J0POBbs CBOETO U IPYTUX JIOJIEH;

3) peanu3aluio YCTaHOBOK 37I0pPOBOT0 00pa3a jKU3HH;

4) chopMUPOBAHHOCTh MO3HABATEIBHBIX MOTHBOB, HAIIPABJCHHBIX Ha MOJYYCHHE HOBOIO 3HAHUS B 00JAacTH OWOJOTMH B CBS3M C Oyayliei
npoecCHOHATBFHON IEATENILHOCTHIO WM OBITOBBIMU TPOOJIeMaMHy, CBS3aHHBIMU C COXPaHEHHEM COOCTBEHHOTO 3/I0POBbBSI U AKOJIOTHUECKON O€3011aCHOCTHIO.
Memanpeomemuvimu pe3yibmamamu 0CBOSCHUS BHITYCKHUKAMH CTapIlled MIKOJIbI Kypca OUOJI0TUM yriayOaEHHOTO YPOBHS SIBIISIIOTCS:

1) oBiazieHue COCTABISIOIIUMHE UCCIICOBATEILCKON U MPOEKTHOM JIESITENbHOCTH, BKIIOUAsl YMEHHS BHUJCTh MPOOJIEMY, CTABUTh BOTIPOCHI, BBIJIBHUIAThH
TUIOTE3bl, 1aBaTh ONPEENICHUsI MOHATHUIM, KilacCU(ULUPOBaTh, HAOMIOaTh, PO BOJUTH IKCIEPHUMEHTHI, JIEJIaTh BBHIBOJBI M 3aKIIOYEHUSI, CTPYKTYpUPOBATh
MaTtepuai, 0ObSICHSTh, JOKAa3bIBATh, 3ALUILATh CBOU UJIEH;

2) ymeHue paboTaTh C pa3HbIMM HCTOUYHHMKAMM OMOJOTMYECKONH MHGPOpMAIUU: HAXOJUTh OMOJOTMUYECKYyr0 MH(POPMALMIO B Pa3iMYHbIX MCTOYHHUKAX
(Texcte yuyeOHMKa, HAyYHO-TIONMYJISIPHOM JUTepaType, OMOJOTMYECKUX CJOBapsAX U CIPAaBOYHUKAX), AaHAJIM3UpPOBaThb U OIEHHBATh HH(MOpPMAIHIO,
npeoOpazoBbIBaTh HHGOPMAIIHIO U3 OJHOU (DOPMBI B IPYTYIO;

3) cnocoOHOCTh BBIOMPATH 1IEIEBBIE U CMBICIIOBbIE YCTAHOBKHU B CBOUX JIEUCTBUSIX M MOCTYIKAX MO OTHOUIEHUIO K )KMBOW IIPUPO/JIE, CBOEMY 3/10POBbIO
1 3JI0POBBIO OKPYKAIOIIHX;

4) ymeHHe a/JeKBaTHO MCIIOJb30BaTh pPEUYEBBIE CPEICTBA JUIsl AUCKYCCMU W apryMEHTallUd CBOEH MO3WIMH, CPAaBHUBATH pa3HbIe TOYKU 3pPEHUS,
apryMeHTHPOBATh CBOIO TOUKY 3PEHHUSI, OTCTaUBaTh CBOIO MO3UIUIO.

Ilpeomemmuvimu pe3ynvmamamu 0CBOCHUS BHITYCKHUKAMU CTapUIeH MIKOJIBI Kypca OMOJIOTHH YTiyOJaEHHOTO YPOBHS SBJISIOTCS:
1. B no3naBarenbHO# (MHTEIIEKTYaIbHOM) cdepe:

* XapaKTEPUCTHKA COJIEPKAHUS OMOJIOTMYECKUX TEOpHi (KJIeTouHas, 3BOJIIONMOHHAS Teopus JlapBuHa); ydeHuss BepHaackoro o omocdepe; 3akOHOB
Memnpens, 3aKOHOMEPHOCTENH U3MEHYMBOCTH; BKJIAJa BHIJAIOIIMUXCS YIEHBIX B pa3BUTHE OMOJOTHYECKON HAYKH;

* BBIJICJICHHE CYIIECTBEHHBIX MPHU3HAKOB OHOJIOTHYECKMX OOBEKTOB (KJIETOK: PACTUTENbHBIX M JKUBOTHBIX, JOSJCPHBIX U SAJEPHBIX, MOJIOBBIX U
COMAaTUYECKUX; OPraHU3MOB: OJHOKJIETOUHBIX U MHOTOKJIETOYHBIX; BUIOB, SKOCHCTEM, OMOChepbl) U MmpoliieccoB (0OMEH BEUIECTB, Pa3MHOXKEHUE, JETICHHE
KJIETKH, OIUIOJOTBOPEHHE, NEHCTBUE HMCKYCCTBEHHOIO M €CTECTBEHHOIO OTOOpOB, (OpMHUpOBAaHHE MPUCHOCOOIEHHOCTH, 00pa3oBaHHE BHUIOB, KPYrOBOPOT
BEIIECTB U MPEBPAILEHUS JHEPTUH B IKOCUCTEMax U Ouocdepe);

* oObsicHeHHE poau Ouosiorud B (OPMUPOBAHMU HAYYHOTO MHPOBO33PEHUS; BKJIaga OWOJOTMYECKUX TeOpuil B (POPMHPOBAHUE COBPEMEHHOMN
€CTECTBEHHOHAYYHOW KapTUHBI MUPA; OTPULIATEIBHOTO BIUSHUS AJKOTOJIs, HUIKOTHHA, HAPKOTUYECKUX BEIIECTB HA PAa3BUTHE UYEIOBEKA; BIMSHUS MYTarcHOB
HAa OPraHM3M 4YelIOBEKa, SKOJOTHYECKHX (PaKTOPOB HA OPraHU3MbI, MPUYUH 3BOJIOLWH, HU3MEHSIEMOCTH BHJOB, HAPYLICHUIH pa3BUTHUS OPraHU3MOB,
HACJIEICTBEHHBIX 3a00JIeBaHU, MyTalluii, yCTOWYMBOCTH U CMEHBI DKOCHUCTEM;

* [IpUBEJICHUE J0KA3aTeNbCTB (apryMeHTalusl) eIMHCTBA KMBOM M HEXHMBOH NPHPOJIBI, POJICTBA YKUBBIX OPraHU3MOB; B3aUMOCBS3E€H OpPraHU3MOB U
OKpYXKarollel cpesibl; HE0OXOJMMOCTH COXpaHEHHss MHOT000pa3us BUJIOB;

* YMEHHE MO0JIb30BATHCS OMOJOTMUECKONH TEPMUHOIOTHEN U CUMBOJIMKOM;

* pelIeHHEe 3JEMEHTApHBIX OHMOJOTMYECKMX 3aJ]lad; COCTABJIEHHE JJIEMEHTAPHBIX CXEM CKpEIIMBAaHUS M CXEM MEepeHOCa BELIECTB U JHEpruM B
JKOCHUCTEMaXx (LleNH MUTaHUs);

* omMcaHue 0coOel BUAOB 10 MOP(OIOTHYECKOMY KPUTEPHIO;



* BBISBJICHHEC H3MEHYHMBOCTH, MPHUCIIOCOOICHHUI OPraHW3MOB K Cpele OOWTaHWs, HMCTOYHHKOB MYTareéHOB B OKpYyXKawiled cpene (KOCBEHHO),
AHTPOIIOTCHHBIX U3MEHEHUHN B PKOCHCTEMAaX CBOCH MECCTHOCTH, U3MEHEHHUH B DKOCHUCTEMAaX Ha GI/IOJIOFI/I‘ICCKI/IX MOACIIAX,

* CpaBHEHHE OMOJIOTUYECKUX OOBEKTOB (XMMHUYECKHI COCTaB TEJ JKUBOM M HEXHWBOM NMPHUPOJBI, 3apOJblllla YEJIOBEKA U JPYTrUX MIIEKOMUTAIOIINX,
MIPUPO/IHBIE SKOCHCTEMBI U arpO3KOCHUCTEMBI CBOSH MECTHOCTH ), TIPOIIECCOB (€CTECTBEHHBIA U MCKYCCTBEHHBINM OTOOPHI, TIOJOBOE U OECIOJIOE pa3MHOKEHUE) U
(hopMyIMPOBKa BBIBOJIOB HA OCHOBE CPAaBHECHHUSL.

2. B 1IcHHOCTHO-OpUEHTUPOBaHHOM chepe:

* aHAJIU3 U OLIEHKA Pa3JIMYHBIX TUIIOTE3 CYLUTHOCTH JKU3HHU, IPOUCXOXKICHUSI YEJIOBEKAa U BOSHUKHOBEHUS KU3HHU, INI00AJBHBIX AKOJIOTMUECKUX P 00IeM
U IyTeH UX peleHus], IoCaeICTBUN COOCTBEHHON AEATEIbHOCTH B OKpYXKaIOILel cpejie; OMoIoruueckoil nHpopmaluu, NoaydaeMoi U3 pa3HbIX HICTOYHUKOB;

* OLIEHKA 3TUYECKUX aCIIEKTOB HEKOTOPBIX MCCIEA0BaHUN B 00J1acTH OMOTEXHOIOTMH (KIIOHUPOBaHHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHNUE, HANPaBICHHOE
M3MEHEHHE TeHOMA).
3. B cdepe TpynoBoii nesTEILHOCTH:

* OBJIa/ICHHE YMEHHUSMHU U HaBbIKAMH IMOCTAHOBKHU OMOJIOTUYECKUX IKCIIEPUMEHTOB U OOBSCHEHUS X PE3YJIbTAaTOB.
4. B chepe puzndeckoit 1eaTeTbHOCTH:

* 000oCHOBaHUE U COOIIOJICHHE MEpP MPOPHIAKTUKY BUPYCHBIX 3a00JIEBaHUN, BPEAHBIX NMPUBBIUEK (KypeHHE, YHOTpeOIeHUE alKoroJisd, HApKOMaHHU 5);
MpaBUJI MOBEJEHUS B OKPYKAIOIIEN Cpee.

CucreMa OlleHKM TOCTHKEHUIN yUamXxcst

1. Ormenka ycTHOTO OTBETA.
OneHka «5»:
® OTBET IOJIHBIN U MPABWJIbHBIN HA OCHOBAHUH U3YYEHHBIX TEOPHUIA;
e MaTepHaJl U3JIOKEH B OMPECICHHON JIOTUYECKON MOCIIEI0BATEILHOCTH, JINTEPATYPHBIM SI3bIKOM;
® OTBET CAMOCTOATEILHBIN.
Onenka «4»;
® OTBET MOJIHBIN ¥ MPAaBWJIbHBINA HA CHOBAaHUU U3YUYCHHBIX TCOPHUI;
e MaTepHaJl U3JIOKEH B OTPEICTICHHOM JIOTHYECKON MOCIIeI0BATEILHOCTH, TIPYU STOM JIONYIIEHBI JIBE-TPH HECYIIECTBEHHBIC OIIMOKH, HCTIPABJICHHBIC
10 TPeOOBAHUIO YUUTEIS.
OueHka «3»:
® OTBET MOJHBINA, HO MIPH 3TOM JIOTYILIEHA CYIIECTBEHHAs OINOKA WIIM OTBET HEMOJIHBIN, HECBSI3HBIM.
OueHka «2»:
e MpU 0TBEeTE OOHAPY)KEHO HEMOHUMAaHUE YJallUMCsl OCHOBHOTO COJIepKaHUs y4eOHOTO MaTepuaia Win JOMYIIEHbI CYIIeCTBEHHBIE OMIHOKH,
KOTOPBIE yUalIUHCA HE MOXKET UCIPABUTH MTPH HABOAILLIKUX BOIIPOCAX YUHUTEI, OTCYTCTBHE OTBETA.
2. OrlleHKa SKCIIEPUMEHTABHBIX YMEHUH.
OreHka CTaBUTCS HA OCHOBAHUW HAOIOJCHMS 32 YYallUMUCS U IMCbMEHHOTO 4eTa 3a padoTy.
Onenka «5»:
¢ paboTa BHITMIOJHEHA MOJHOCTHIO M MIPaBUIIBHO, CIIEaHbI TIPAaBUIIbHbIC HAOMIOCHUS U BBIBO/IBI,



® SKCIIEPUMEHT OCYILECTBJICH 110 TUIaHy C YY€TOM TEXHHKH 0€30TIaCHOCTHU M MPaBHJI pabOTHI C BELIECTBAMU M 000PYI0BAHUEM;

® MIPOSIBJICHBI OPraHU3aIMOHHO - TPYIOBbIE YMEHHS, MOIEPKUBAIOTCS YUCTOTA paboUuero Mecta v NopsiIoK (Ha CToJie, SKOHOMHO HUCHOJIB3YIOTCS
pEaKTHUBBI).

Ouenka «4»:

¢ paboTa BBITNOJIHEHA MPABUIIBHO, CIICJIaHbI IPABUJIbHbBIC HAOMIOACHHUS M BBIBOJIBI, HO TIPH 3TOM SKCIIEPUMEHT IPOBE/ICH HE OTHOCTHIO UITH
JIOTIYILIEHbl HECYILIECTBEHHBIE OIIMOKU B pabOTe € BellecTBaMU U 000pyI0BaHUEM.

Ornenka «3»:

e paboTa BBITNOJIHEHA MPABIJILHO HE MEHEe YeM HAIOJIOBUHY WIIH JIOMYIIEHA CYIIECTBEHHAst OINOKa B X0JIe SKCIIEPUMEHTA B O0BSICHEHHUH, B
ogpopmiieHun padoThl, B COOIOICHUH MPaBUII TEXHUKU OE€30M1aCHOCTH Ha paboTe ¢ BElIeCTBAMU U 000pYI0BaHUEM, KOTOPAs UCIIPABIISIETCS 1O
TpeOOBAHUIO YUUTEIS.

Onenka «2»:

e JIOMYIIIEHBI J1Be (M 00Jiee) CyIIeCTBEHHbIE OMOKU B X0/1€: KCIIEpUMEHTA, B 00BsICHEHUH, B 0()OPMIIEHUU PAOOTHI, B COOITIOCHUH TTPaBUII
TEXHUKH 0€3 0MacHOCTU IpU paboTe ¢ BellecTBaMHu U 000PyI0BaHUEM, KOTOPbIE YUAIIUICS HE MOXKET UCTIPAaBUTh JaXKe 10 TPeOOBaHUIO YUUTEIS ; @
paboTa He BBINOJIHEHA, Y YJalllerocs OTCYTCTBYET IKCIIEPUMEHTaIbHbIE YMEHUS.

OneHKa yMEHHI pelaTh pacyeTHhIE 3a/1a4u.

OneHka «5»:

® B JIOTUYECKOM PACCYK/IEHUHU U PELICHUH HET OIIMOO0K, 3ajjaua peleHa palluoHaIbHBIM CIIOCOOOM.

OneHka «4»:

® B JIOTUYECKOM PACCYKICHUHU U PELICHHs HET CYIIECTBEHHBIX OIIMOOK, HO 3a/la4ya pellleHa HepallMOHAbHBIM CIIOCOOOM, WJIH JIOTMYILEHO He OoJiee
JIBYX HECYIIECTBEHHBIX OMIMOOK.

OneHka «3»:

® B JIOTMYECKOM PACCYKIEHUU HET CYIIECTBEHHBIX OIKUOOK, HO JIOMYIIEHA CYIIECTBEHHAs OlIMOKa B MaTeMaTuyeckux pacuetax. OueHka «2»: e
MMEETCS CYIIECTBEHHbIE OIIMOKH B IOTHYECKOM PACCYK/ICHUU U B PELICHUU.

® OTCYTCTBHE OTBETA Ha 3aJ]aHHE.

OneHka TUCbMEHHBIX KOHTPOJIBHBIX PaboT.

OneHka «5»:

® OTBET IOJIHBIN M IPABUJIBHBIM, BO3MOXHA HECYIIIECTBEHHAsI OINOKA.

OueHka «4»:

® OTBET HEMOJIHBII WK JOMYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIINOOK.

Onenka «3»:

e paboTa BBHIMIOJHEHA HE MEHEE YeM HAroJIOBHUHY, JOMYIEHA OJIHA CYIIECTBEHHAs OIIHOKA U MIPHU STOM JBE-TPH HECYIIIECTBEHHBIE.
Orenka a «2»:

e paboTa BHITIOJHEHA MEHBIIIE YeM HAMOJOBUHY WU COJEPKUT HECKOIBKO CYIIECTBEHHBIX OITHOOK.

e paboTa He BBINONHEHA. [Ipy OlIeHKe BBITIOIHEHUS] MTUCbMEHHON KOHTPOJIBHOUM paboThl HEOOXOIUMO YUUTHIBATh TPEOOBAHUS €IMHOTO
opdorpaduyeckoro pexuma.



5. Ouenka TecToBbIX padoT. [Ipy OlLICHMBaHUK UCIIOJIB3YETCSI CICAYIOIIAs [IKaJIa:
e oreHka «5» - 90%-100% npaBUIBHBIX OTBETOB
e oreHka «4» - 80%-90% mpaBUIBHBIX OTBETOB
e oreHka «3» - 50%-80% mpaBUIBHBIX OTBETOB
® OLIEHKa «2» - MeHee 50% npaBUIIbHBIX OTBETOB
6. Ouenka pedepara.
Pedepar onieHrBaeTCs M0 CICIYIOMIAM KPUTCPHSIM:
* coOnroieHre TpeOOBaHUH K ero 0(OPMIICHHIO;
* HEOOXOJMMOCTh U JIOCTATOYHOCTH ISl PACKPBITUS TEMBI IPUBEICHHOM B TEKCTe pedepara HHPOPMAIHH;
* yMeHHe 00yJaronerocsi cB000IHO M3JIaraTh OCHOBHBIE UJICH, OTPaKEHHBIE B pedepare;
* CIIOCOOHOCTH 00YYAIOIIETrOCs OHATh CYTh 337aBaeMbIX WICHAMH aTTECTAMOHHON KOMHCCHH BOIIPOCOB U C(POPMYIIUPOBATh TOUYHBIC OTBETHI HA
HHX.

OCHOBHOM MHCTPYMEHTapUH JJI1 OLIEHUBAHUS PE3YyJIbTaTOB
®opMBbI TPOBEPKU U OLIEHKU PE3YIBTATOB 00yUeHHUsI: POPMBI TPOMEKYTOUHOTO, UTOTOBOTO KOHTPOJIS,, TOM YHCIIe MPE3EHTAIIH, 3allUTa TBOPUYECKHUX,
MIPOEKTHBIX, UCCIIEIOBATENLCKUX PaboT.
CriocoObl MPOBEPKHU U OLIEHKH PE3YIbTATOB 00YUEHHS: YCTHBIN OMPOC, YCTHBIE 3a4€ThI, CAMOCTOSTENbHbBIE U KOHTPOJIbHBIE PA0OTHI, UHAUBUIYyaJl bHbIE 3a/1aHUs
M0 KapTOYKaM, UHTEPAKTUBHbBIE 3aJaHHsl, TECTOBBI KOHTPOJIb, IPAKTHUUECKUE U JJAOOpaTOPHbIE PAOOTHI.
CpencTBa MpOBEPKH U OLIEHKH Pe3yJbTaTOB O0yUEeHHUS: TECThI, 3aU€THBIE BOIIPOCHI, PA3HOYPOBHEBBIE 3a/IaHUS, IPAKTUYECKUE PAOOTHI
@®opMbl OPraHu3alnu 3aHATHI
® UHMBHUTyaJbHasd;
e (hpoHTANIbHAS
e TpynmoBas (KOJUICKTUBHAsA);
® UHMBUIyaJIbHO-TPYIIIOBAs;
® OYHasl;
® 3304Has;
® KJIAaCCHO-YPOYHasi;
® CaMOCTOSITeNIbHAs paboTa YYCHUKOB (KOHTPOJIbHAS, CAMOCTOATEIbHAS, TECT).
D opMBbI KOHTPOJISI
. TectupoBaHue IO HECKOJIbKUM BapUaHTaM;
. CamocTosTenbHas paboTa;
. KonTponbHas paboTa nmo BapuaHrtam;
. [luceMenHBIi onpoc (OMOTOTUYECKH TUKTAHT);
. YCTHBIH 01IpoC;
. Ompoc ¢ nomompto TIK (TecT ¢ BBIOOpOM OTBETA);
. UunuBuyaibHbIE 3a1aHUS TIO KAPTOUYKaM;
. TBopueckoe 3aaHue (COCTaBICHUE 3a/1aHU )

0NN KW~



IIporpamMma Bocnutanus u npeamert «buosorus»
Lenpro peanu3anuy IporpaMMbl BOCIIUTAHUS HA YPOKaX OMOJIOTHHU SIBJISIETCS OpraHU3alMs IS TeILHOCTH 10 (JOPMUPOBAHUIO TUYHOCTH YEIOBEKa BO
BCEM MHOTO0OpPA3UH €ro KauecTB: JII00BU K PonuHe, mpupoje, Tpyay, MIOHUMAaHUIO [IEHHOCTH KM3HHU BO BCEX €€ MPOSBICHUSIX, CTPEMIICHUH K ITOCTOSTHHOMY
caMo00pa30BaHUIO M CAMOBOCIIHTAHUIO.

JUIs TOCTHKEHUS [IeTTU IPOTPaMMBbl BOCITUTAHHS HEOOXOIUMO PEIIUTh PSi 3a]1a4:

— ¢opMHpOBATH B yU€OHO-UTPOBOM, IPEAMETHO-TIPOAYKTHBHOM, COIIMATLHOOPUEHTUPOBAHHOH, 00IIECTBEHHO-TIOJIE3HOH IEATEIILHOCTH Ha OCHOBE
B3aMMO/ICHCTBHSI OCHOBHOTO H JIOTIOJIHUTEIILHOTO 00pa30BaHMsl, CAMOBOCIIMTAHHS M CAMOPA3BUTHS CITOCOOHOCTH K TyXOBHOMY Pa3BHTHIO, PA3BUTHIO
TBOPYECKOTO TIOTEHIINANA;

— ONTUMHU3HPOBATH CHCTEMY PAOOTHI TIO BBISBICHUIO CIIOCOOHBIX U TAJIAHTJIMBBIX JETCH U UX MOIEPIKKE;

— OpPMHPOBATH Y YHAITHXCS COIUAIbHBIE KOMITETEHIINN, HEOOXOAUMBIE IS OTBETCTBEHHOTO MOBEJICHHS B OOIIECTBE, CIIOCOOCTBOBATH (POPMUPOBAHHIO
IPaXIAHCKOMTATPHOTUIECKOTO CO3HAHUS, HDABCTBEHHOM MTO3UITHH.

Cpenu pa3muuHbIX 00pa30BaTEIbHBIX TEXHOJIOTHI IS PeATU3allii IPOTPaMMBbl BOCITUTAHHSI MOKHO BBIJICITHTH TEXHOJIOTHIO TIPOSKTOB, KOTOPAst
oOecrieunBaeT CBsI3b O0YICHHUS C KU3HBIO U (DOPMUPYET aKTUBHYIO CAMOCTOSATEIIBHYO TIO3UITUIO YIAIIUXCSI, YIUT YMEHHIO INIAHUPOBATH TPYIOBYIO
NEeSTENHFHOCTD, PAIMOHAIIBHO UCTIOIB30BATh BPEMsl, TOTOBHUT K BBIOOPY podrist 00ydeHus Ha CIAEAYIONEeH cTyneH! obpazoBanus win 15 mpodeccuoHaTbHOMY
BBIOODY, popMUpyeT OepekHOE OTHOIICHUE K PE3yJIbTaTaM CBOETO Tpy/a U Tpyaa APYTHX.

Dkojnorudeckoe Bocnutanue. [lpuposia coctaBisier MOCTOSHHOE OKPYKEHHUE YeI0BeKa, €CTECTBEHHYIO CPely, B KOTOPOM OH KHUBET U KOTOpast
HaKJIa/IBIBAET CYIIECTBCHHBIN OTIIEYaTOK HA €T0 JKW3Hb. BaKHBIM B BOCITUTAHUH YUYAIIMXCS ABIISETCS (OPMHpPOBAHUE OEPEIKHOTO OTHOMICHUS K TIPUPO/IEL,
BOCITUTaHHE Yy K&XKJOTO YUEHHKA MPaBUIBLHOTO SKOJIOTMUYECKOT0 MbIlUIeHus. Llenb skonornueckoro Bocnutanus: GoOpMUPOBaHNE OTBETCTBEHHOTO OTHOIICHHUS
K OKpYXarolieu cpese, KOTOpoe CTPOUTCS Ha 0a3e IKOJIOTMYECKOT0 CO3HaHUsA. KOMIETEeHTHOCTHBINM MOIX0/] B 9KOJOTHYECKOM 00pa30BaHUU — HOBOE
HaIpaBJIEHNWE UCCIIEIOBAHUI B TEOPUU U MPAKTUKE MEAAroruKU, OTpakaroliee OCHOBHbIE naer KoHuenmm MoJepHru3aluyl poCcCUCKOro 00pa3oBaHusl.
®opmMupoBaTh y MIKOJIBHUKOB SKOJIOTHUECKHE KOMIIETEHIINA MOKHO Yepe3 MOArOTOBKY €0 K CaMOCTOSITEIbHOMY OTBETCTBEHHOMY JIEUCTBUIO 110 PELICHUIO
HKOJIOTHYECKUX MPOOIIEM C MOMOIIBI0 OPraHU3aIMH BCEBO3MOXKHBIX MPAKTUKYMOB, pa3pab0TKU U pean3aliyi yUeHHYeCKHX TPOEKTOB, TPOBEICHHU
MEPOTIPUATH, MOAIEPKUBAIOLIUX U PAa3BUBAIOIINX Y YYCHUKOB CIIOCOOHOCTH OOIIEHUS.

[Tatpuotnueckoe Bocnutanue. llIkonbHbIN Kypc OMonoruu coieicTByeT (POPMUPOBAHHUIO NATPUOTUYECKUX UYBCTB Y OOyUAIOMIMXCS: YBOXKEHUS U
J00BU K POJMHE, 3eMJIe, Ha KOTOPOIl OHU JKUBYT, CTpEMJICHUS cOepeyb, YKPAaCcUTh U 3alIUTUTH e€. M3ydenue ncropuyeckux (pakro, 6uorpaduii ¥ OTKPHITUN
OTEUYECTBEHHBIX U COBPEMEHHBIX YUEHBIX, UCIIOJIH30BAHUE TBOPUYECTBA ITOATOB, XYI0KHUKOB, BOCIIEBAIOLINX POTHYIO IPUPOY, PACKPBHITHE KPACOTHI U
HEMOBTOPUMOCTH IIPUPOJIBI POJTHOTO Kpasi Ha YpOKax OMOJIOTUH MPEACTABISIOT OTPOMHBIE BO3MOXHOCTH JIJIsi BOCIIMTAHUS TPa)KIaHWHA U NaTPUOTa CBOEH
Poaunbl. Bociutanue 0TBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M 3/I0POBBIO OKPYKAIOIIMX JOHKHO MPOXOAUTh KaK Ha YPOKax, TaKk U BO BHEYPOUHOU
JeSITeIbHOCTH.

Ceituac o0y4yeHue He pacCMaTpPHUBAETCs KaK MPOCTas TPAHCISALMS 3HAHUN OT yYUTENS K YJalluMcs, a BBICTYIAET KaK JIEJI0BOE COTPYIHHUECTBO —
cOoBMecTHas paboTa yuuTenst 1 yueHUKoB. CTUIIb OOIIEHUS U KYJIbTypa pedH SIBISIFOTCS TJIaBHBIMU (DaKTOpPaMH, TOBBIIIAIOIIMMHA BOCITUTATENBHBIN MOTEHIHAI
ypoOKa.

Conep:xanne Kypca 0M0JI0TUH
10 kaacce (102 u)

Beeoenue. JKusoe u orcusznn (2 u)



buonorus kak Hayka. buosiornyeckue AMCLUMILIIMHBI, UX CBS3M C APYrMMHU HaykamH. EnuHCTBO kMBOro. OCHOBHBIE CBOMCTBA JKHMBBIX OPraHUM3MOB. YPOBHHU
OpraHu3aluy )KUBOW MaTepuu. MeTo1bl O3HAHUS KUBOM IPUPOJIBI.

Paszoen 1. Buonocuueckue cucmemvl.: Kiemxa, opeanusm (36 )

Monexynol u knemku (14 1)

Huronorus - Hayka o kierke. Mcropusa usyuenus wietku. Kierounas teopusi. MHoroo6pasue GpopM U pa3MepoB KJIETOK B 3aBUCUMOCTH OT UX (DYHKIIMM.
Knerka kak nenoctHas cuctema. MeTo bl U3y4eHHUs KIETKH.

XUMHUYECKUH COCTaB KIETKA. Makpo- 1 MEKpO3JieMeHThI. MIoHBI B KileTke u oprarm3me. Poib Boawl. ['napoduinbsHbie U ruapodhoOHbIC MOJICKYITH.
buononumepsl. PerynsipHsie u HeperyisipHble MOIUMEpHI.

Crpoenue 6enkoB. AMUHOKHUCIOTHI. [lenTuiHas cBsi3b. YpOBHU OpraHu3aly 0elKoBOM MoJeKysbl. buonorundeckue GyHKIuu O€nKoB.

VYrneBoasl. MoHocaxapuabl - pubo3a, Ae30Kkcupudo3a, riaroko3a. JJucaxapusl - caxaposa, Jakro3a. [lonncaxapuapl - Kpaxmai, TJIMKOTEH, LEII0I03a, XUTHH.
@yHKIUHN YTIEBOJOB.

Jlunuapl. Xumuuyeckoe cTpoeHre UnuaoB. HacklllieHHble U HeHAChIEHHbIE )KUPHBIE KUCTOThI. JKupbl, Bocku, hochonunuipl. OyHKINN JTUITHIOB.
Hyxnennosblie kucnoThl. CTpoeHUEe HYKIEMHOBBIX KUCIOT. THIBI HYKJIEHHOBBIX KUCIOT. DYHKIIMHY HYKJIEHHOBBIX KHCIIOT.

AT®, MakpOIpru4eCcKue CBS3U.

Knemounvie cmpykmypol u ux ¢oynkyuu (6 u)
buonornueckue MmemOpanbl. CtpoeHne W (GYHKIMM I1a3MaTudeckoid MemOpanbl. MemOpaHHble opraHouabl. fapo. BakyosspHas cucrema KIETKH.
Mutoxonnpuu. [Inmactunel. OnopHO-IBUraTeabHas cucreMa KieTku. Pubocomsbl. Kiierounsie BKIIOUEHUS.

Obecneuenue knemok snepeueti (6 u)

OOmeH BelecTB U MpeBpalieHus YHepruu B kieTke. [lonsaTre Mmerabom3ma, anaboM3mMa, KaTaboau3Ma.

VcTouHMKM SHEPTUU KUBBIX OpraHu3MOB. ABTOTPOGBI U rerepoTpodsl. PuKcalys SHEPrUM COJHEYHOTO CBETAa PACTEHUSMU. MOJEKYNbl - aKKyMYJSTOPBI
sHeprun. Xmnopodpumut. Ctpoenue xnoporutacta. orocunres. CeroBas (daza potocunTesza. PoTonus BoAbl. TemHoBas ¢asza poTocuHTe3a. XeMocuHTe3. PoJib
XEeMOCHHTE3UPYIOIKX OakTepuii Ha 3emiie.

ObecrieyeHne KJIETOK PHEPrUeH 3a CUET OKUCICHUS] OPraHUYeCKUX BEeIeCTB. AHa pPOOHOE pacLICIUIEHUE TIIOKO3bI.

Huxn Kpedea. Okuciurensaoe dhochoprmpoBanue. Posb kucinopoa. A3poOsl 1 aHa3POOBI.

Hacneocmeennas ungopmayus u peanuzayus eé 6 knemxe (14 u)

benku - ocHOBa crielMpUUHOCTH KJIETOK U OpraHu3MoB. I'eHeTnueckas nnpopmanus. I[lonsTrue MaTpuuHOro cuHTe3a. TpaHCKpUIIIHsL.
T'eneTnyeckuii KOOI U €ro CBOMCTBA.

Tpancnoprusie PHK. buocunres 6enka. Perynsius TpaHCKPUIIIMK U TPAHCIISALINY.

VYneoenue JIHK. [Tpunuuns! perunkanuu. Ocodennoctu perkanuu JIHK sykapuor. Tenomepasa.

CoBpeMeHHOE NIPECTABJIEHNE O CTPOEHUH I'eHOB. [loHsATHE reHoMa. I'eHOMBI MUTOXOHIpHiL. CTpOEHNE XPOMOCOM.

I'ennas umxeHepus.

Crpoenue BupycoB. PazmHOXeHHe BupycoB. Bupyc nmmyHoepunmra yeaoexka. ObpaTHas TpaHCKPUIILIHSL.



Hnousudyanvroe pazgumue u pasmHodicenue opeanuzmos (16 u)

JleneHue KIETOK Mpo- U 3yKapuoT. JKM3HEHHBIN MK KJIeTkH (MHTepda3a u MuTo3). @a3sl MUTO3a. [ OMOJIOTHYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI. AMHTO3.
[lepuonst onToreHe3a. Pa3surue 3apoapima >kuBoTHBIX. [uddepeHunpoBka KIeTok. IMOPHOreHe3 pacTeHUH.

[TocTaomMOpHOHAIEHOE pa3BUTHE >KUBOTHBIX M PACTCHHUU. ATONTO3. MHOTOKICTOYHBIM OpraHu3M Kak efauHas cuctema. CTBOJIOBBIC KIIETKH. Perenepanus.
B3anmopelictBrue KiIeTok B opraausMe. KoHTposib nenocruocty opranuzma. MIMMyHuTer.

Meiio3, Onpenenenne noja y )KuBOTHbIX. [lon0Boe 1 Gecniosioe pa3MHOKEHHE.

ComMaruueckue H MoJjoBbie KJIETKH. YepenoBanue raruionIHON U AUTUIOUAHON cTanuid (>ku3HeHHbIHN 1uki). [lapTeHorenes.

O06pa3oBaHKe MOJOBBIX KJIETOK Y )KUBOTHBIX M pacTeHui. OIUI0TI0TBOPEHNE Y )KUBOTHBIX U PACTCHUH.

Pa3zoen 2. Ocnosnvie 3akonomepnocmu Hacie0cmeenHoOCmu u uzmeHuusocmu (34 1)

OcHosHble 3aKoOHOMepHOCMU A8NIeHUll HacleocmeenHocmu (14 u)

Hacnencrennocts - CBOMCTBO xuBbix opranusmos. ['enernka. PaGors! I'. Mennens. [MOpHI0I0rHUecKUii METO] M3yUeH s HACIIEICTBEHHOCTH.

Amnenu. I'enotun u ¢penorun. JloMruHaHTHBIE U pelleCCUBHBIE NMpU3HaKu. EquHooOpa3ue ruOpua0B NEPBOTO MOKOJEHUA. 3aKOH paciieryieHusi. [ 0MO3UroTsl U
TETEPO3UTOTHI.

JurubpuaHoe v moaUruOpuaHOE CKpeInBaHue. 3aKOH He3aBUCUMOTO HaCeA0BaHUsI. AHATH3UPYIOIIEEe CKPEIITUBAHHUE.

B3anmopeiictBue amienbHbIX reHoB. Hemonnoe aomuHupoBanue. KomomuHupoBanue. BzaummopeicTBHe HeaUleNbHBIX T€HOB. [loIMreHHbIE NpU3HAKH.
Cratuctuueckasi Ipupoja reHeTUYECKUX 3aKOHOMEPHOCTEH.

Cuemennoe HacienoBanue. Kpoccunrosep. Kapter xpomocom. CoBpeMeHHBIE METOAbI KAPTUPOBAHUST XPOMOCOM.

Hacnenosanue, cuemienHoe ¢ nojioM. MHakTuBanus X-XpoOMOCOMBI Y CAMOK.

[Ipu3naku, orpaHMYEHHBIE TTOJIOM.

OcHosHble 3aKOHOMePHOCMU A6IeHUll usMeHuusocmu (8 4)

N3MeHYnBOCTH - CBOMCTBO JKMBBIX OpraHu3MoB. HacencTBeHHas M HeHaceICTBEHHAs! M3MEHYMBOCTh. KoMOWHAaTUBHAS N3MEHUYHUBOCTb.

MyTtanroHHas U3MEHYUBOCTh. [ €HHBIE, XPOMOCOMHBIC, TCHOMHBIEC MyTalliu. [ eHEpaTHBHBIC U COMAaTUYECKHE MYTAIlMW. 3aKOH roMojorudeckux psjaos H.U.
Basunona.

[{uTomnazmarudeckas HaCJlIeICTBEHHOCTh. MUTOXOHIPHAIBHBIC U XJIOPOILJIACTHBIC TCHBI.

[IpyuurHBI BOSHUKHOBEHHS MyTalliii. MytareHHble (DaKTOpbI Cpe/ibl. DKCIIEPUMEHTAIBLHBIN MyTarecHes.

B3anmopelictBrue renoruna u cpespl. KauecTBeHHBIC M KOJTMYECTBEHHBIC MpU3HAKU. HopMa peaknuu npuszHaka. MoaudukamoHHas H3MEHIUBOCTD.
['eneTnyeckue OCHOBBI MHANBUAYATLHOTO pa3BUTH (6 1)

OYHKIIMOHUPOBAaHUE T€HOB B XOJA€ MHAMBUAyalbHOTO pa3ButHs. [erepmunanus u nuddepenunposka. Juddepenunansuas akTHBHOCTh eHOB. JleiicTBue
reHoB B sMOpuorenese. [lepectpoiiku reHomMa B oHTOreHe3e. IMMyHOTI00Y/IMHOBBIE TeHbI MIIEKOMHUTAOMUX. MOOUIbHBIE TeHETUYECKHE SJIEMEHTHI.
[IposiBneHue reHoB B OHTOT€HE3€. DKCIPECCUBHOCTh U MIEHETPAHTHOCTh. MHOKECTBEHHOE JIEHCTBUE I'€HOB. JleTanbHble MyTalluu.

Hacnenosanue nuddepeHIpoBaHHOTO COCTOSHUS KIETOK. XUMEpPHBIE U TPAHCT€HHbIE Opranu3Mbl. KiioHupoBanue.

['eneTnyeckue OCHOBBI MOBEACHUS. | eHeTHYECKHE OCHOBBI CIOCOOHOCTH K OOYUYESHHIO.

T'enemuxa uenosexa (6 u)



Mertoabl U3ydeHHs] TeHETUKU uenoBeka. brmusnenpsl. KapuoTun venoBeka M «XpoMocoMHbIe» Oone3Hu. KaprtupoBaHue XpomMocoM denoBeka. Bo3moskHOCTH
JIeUSHHsI U IPEAYIPEKICHHS HACIEACTBEHHBIX 3a00eBanuil. MeInKo-reHeTuYecKoe KOHCYIAbTUPOBAHUE.

11 kaacce (102 u)

Pa3zoen 1. Dsonoyus (48 u)

Jlomecmuxayus u cenexyus (6 1)

JlomecTuKauus U cenekius. Y CKOPEHUE U MOBBIIIEHUE TOYHOCTH 0TOOPA ¢ MOMOIIBIO COBPEMEHHBIX METOJIOB T'€HETUKU U OMOTEXHOJIOTMH MPOUCXOKICHUS
KYJBTYPHBIX pacTeHuid. ickyccTBeHHBIH 0TOOp. MaccoBbIi M HHIUBUAYaIbHBIH 0TOOP. KOMOMHAIIMOHHAS CETIeKITHSL.

Teopus ssonmoyuu. Ceudemenvcmeaa 38o.noyuu (6 1)

Bo3nukHOBEHME W pa3BUTHE HBOJIOIUMOHHBIX Hjeh. DBomormoHHas teopus Jlamapka. XKusub u tpynsl Y. JlapeuHa. OCHOBHBIE TPUHITUIIBI DBOJIIOIIMOHHON
teopun Y. Jlapsuna. PopmupoBaHue cuHTteTndeckol Tteopun sBomoonuu. Paborer C.C.YerBepukoBa u W.M.IlImansraysena. Ilameontonoruueckue,
ouoreorpaduyeckue, CpaBHUTEIbHO-aHATOMUYECKHE, SMOPUOJIOTUYECKUE U MOJIEKYJISIPHBIE CBUIETENLCTBA IBOIOLUH.

Daxmopwt 260moyuu (16 u)

Bun. Paszsutue npeacrasnenuit o Bune. Kpurepun Buma. Bunbi-aBoitHuku. PenponyktuBHas wmzomnsuus. [lonmymsnnonHas ctpykrypa Buzaa. llomyssius -
AIIEMEHTapHasl eIMHUIA BOJIONUHU. M3MeHYMBOCTh NMPUPOAHBIX MOMysAiuil. BHyTpuBuaoBas n3mMeH4nBOCTh. ['eHOQoHI. MyTanuu xak (GpaxTop 3BOITIOIUU.
['eHHble MyTallUK: HEUTpAJIbHBIC, BPEIHbBIEC, MTOJIE3HbIC. YacTOTAa BOSHUKHOBEHHUSI HOBBIX MYTallHi.

[TonynsaumronHas TeHeTHKa. [ eHeTrdeckas CTpyKTypa Nomyisaiuid. YpaBHeHue Xapau - BaitnOepra u ero 6uonorunueckuii cMbici. @akTopsl (ABMKYIITAE CHUITHI)
sBomtonnn. CoydailHple W3MEHEHHUs 4YacToT awiened B mnomymsnusx. Jlpehid reHoB. EcTtecTBeHHBIM 0TOOp - HampaBistOmIMK  (HAKTOp 3BOJIOIHH.
[IpucnocobaeHHOCTh OpraHu3MoB K cpeie ooutanusi. bops6a 3a cymecrBoBanue. @OopMbl €CTECTBEHHOTO 0TOOPA.

Hamnpasnenus u mytu 3Bosroriuu. Ananranun. Apomopdo3s. Manoamanrarusi.

BunooOpaszoBanue. Annonarpudeckoe (reorpadudeckoe) U CUMIIaTpHUEcKoe (IKOJIOruueckoe) BuaooOpasoBanue. M3omsmuus kak MyCKOBOH MEXaHH3M BUIO-
oOpazoBaHwUsI.

Mukpo- u makposposouus. P@opmer sBomtouuu. [useprennus. Konseprenuusa. Ilapamnennsm. ['eHetndeckue MexXaHU3Mbl KPYIIHBIX 3BOJIFOIMOHHBIX
npeoOpa3oBanuid. Jlymiukanuy reHoB 1 BO3HUKHOBEHUE HOBBIX (DYHKIIMI 1 OPraHOB. DBOJIOLHUS U MBI.

Bosnuknosenue u pazsumue scusnu na 3emne (8 )

Cymnocts ku3Hu. OmnpezaeneHus >xkuBoro. I'mmoressl o Bo3HMKHOBeHUM kM3HM. Ombitel @. Penu, JI. Ilacrepa. CoBpemeHHblEe NpeACTaBICHUS O
BO3HUKHOBEHUU KU3HHU.

Atmocdepa apeBHel 3emiin. AOGMOT€HHBINH CUHTE3 OPraHUYeCKUX BELIECTB.

O6pazoBanue u sBomronust ouonomumepoB. Pons JIHK u PHK B oOpa3zoBanum cucrem c¢ oOpaTtHO# cBsizbio. OOpa3oBaHHE U HBOJIOLMS OMOJOTHUYECKUX
MeMOpaH. CriocoObl MUTaHUS NEPBbIX OPraHU3MOB.



Nzyuenne ucropuu 3emnn. Ilaneontonorus. Meronsl reoxpoHosyorun. M3menenus kiumara Ha 3emie. Jpeiid KOHTHHEHTOB. Pa3BuTHe XU3HU B KPHUIITO30€.
CumbuoTnueckas Teopust oOpa3oBaHusi 3ykapuoT. Bemblmka pasHooOpas3us KHBOTHBIX B KoHIE mpoTepo3os. Pa3BuTre opraHHYecKOro Mupa B MaJe030€.
PasButue xxu3Hu B Me3030€. Pa3BuTue )KU3HU B KalHO30€.

Bosnuknosenue u pazeumue uenogexa - anmponozenes (7 u)

Mecto denoBeka B cucreMe XHBOro Mupa. CpaBHHUTEIBHO-MOP(OJIOrHMYECKHE, STOJIOTUYECKHE, IMTOTCHETHMYECKHE M MOJEKYIIPHO-OMOJIOTHYECKHUe
JI0Ka3aTeNbCTBA POJACTBA YEIOBEKA U YEJIOBEKOOOPA3HBIX 00€3bsH.

[TaneoHToNIOTMYECKUE JAHHBIE O IPOMCXO0KIEHUU U IBOJIIOLIMU MPEAKOB uenoBeka. Apctpanonuteku. [lepsbie npeacraBurenu poga Homo. Heannepransckuit
4esoBeK. MecTo HeaHIepTanbleB B HBOJIIOLNHN Yel0BeKa. KpoMaHbOHIIBL.

buonoruueckue gakTopsl 3BoOLNN YesnoBeka. ConnanbHble (PAKTOPBI 3BOIIOLMH YEJIOBEKA - MBILIUIEHUE, PeUb, OpyAUNHas 1eATeNbHOCTh. Posb conmanbHON
cpensl B pOpMUPOBAHUH YEIOBEUECKUX MHINBUAYYMOB. COOTHOIIEHHE OMOJOTHYECKMX U COLIMAIbHBIX (DAKTOPOB B 3BOJIOIIMH YEIOBEKA.

Yenoseueckue pacsl. Posb n3onsnuy B GOpMUPOBAHUN PACOBBIX TPU3HAKOB.

JI0)KHOCTB pacCHCTCKUX TEOPHM.

Kusas mamepus kak cucmema (5 1)
Cucrempl U ux cBoicTtBa. CamoopraHm3ariusi B JKMBBIX cucTeMax. Camoperymsius, MojjaepkaHue roMeocTtaza. MHorooOpa3zue OpraHuyecKkoro Mupa.
Cucremaruka. [Ipuniuns! knaccudukamnui. OCHOBHBIE CHCTEMAaTHUECKHE TPYIITBI OpraHndeckoro Mupa. CoBpeMeHHBIE METOIbI KilaCCU(PUKAIIUA OPTaHU3MOB.

Pazoen 3. Opeanusmor 6 sxonoeuueckux cucmemax (31 u.)

Opeanuzmbvl u okpysrcarowas cpeoa (12 u)

B3anMooTHOmIeHNsT opraHu3Ma M Cpebl. DKOoJIOTHYeCKHe (aKkTOphl. 3aKOH TOJepaHTHOCTH. [IpucmocoOieHHocTh. [lomymsiius kak mpupojHAs CHCTEMA.
Crpykrypa nomynsnuii. Jlnaamuka nomyssiiuid. JKusHeHHsie crpaterun. Bua kak cucrema nonyssinuid. [loHsaTre skonornyeckoi Huu. JKu3HeHHbIE (GOPMBI.
Coob6mectBa 1 3kocuctemsl (1 O )

CooOmiectBo, sKocHcTeMa, OuoleHO3. KOMMOHEHTHI 3KocHCTEeMbl. DHepreTuueckue cBsi3u. Tpoduueckue certu. [IpaBuna 3KOJIOTHYECKOW NHpPaMUIBI.
MeXBUAOBBIE U MEXKIOMYISAIUOHHBIE B3aUMOJCHCTBYS B 3KocucTeMax. KoHKypeHIus, cuMOno3, albTPyH3M.

[IpoctpancTBeHHas cTpyKTypa coobmiects. JluHamuka skocuctem. Ctaguu pa3BuThs Skocuctembl. Cykieccus. Y CTOMUUBOCTD SKOCUCTEM.

buocgepa (5 u)

buocdepa. Yuenne B.U. Bepuaackoro o 6uocdepe. buombl. XKuBoe BemectBo M OMOreoXuMudeckue KpyroBopoTel B Ouocdepe. buocdepa u denmosek.
I'moGanpHBIE aHTpOTIOTEHHBIE U3MeHeHus B buocdepe. [Ipobrema ycToitunBoro pa3BuTus Ouocqepsi.

buonozuueckue ocnosvl oxpanst npupoost (4 u)
CoxpaHeHue u mojjep:kaHue OMOJOrMYecKoro pazHooOpasus. [IpuuuHBl BbIMHpaHUs BHUIOB M monyisaiuid. CoxpaHeHHe TeHO(OHAA M PEUHTPOIYKIIHS.
Coxpanenue skocucteM. bronornueckuit MOHUTOPUHT U OMOMHIUKAIIHSL.

IlepedeHb 1a00paTOPHBIX U MPAKTUYECKUX pabOT
e lcnonp3oBaHME PA3TUYHBIX METOJIOB IPH U3YYEHUH OMOJIOTMYECKHX 0OBEKTOB.



TexHrKa MUKPOCKOIIUPOBAHUS.

N3yuenue kieTok pacTeHUH U )KMBOTHBIX 0] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENaparax u ux OMucaHue.
[IpuroroBnenue, paccMaTpuBaHUE U ONMUCAHUE MUKPOIIPENIAPATOB KIETOK PaCTCHUH.

CpaBHEHHE CTPOEHUS KJIETOK PAaCTEHH, )KUBOTHBIX, TPHOOB U OAKTEPHIA.

N3ydenue mnazmoinsa 1 Aemia3Moin3a B KIETKaX KOXKUIIbI JIyKa.

N3ydenne (hepMEHTATUBHOTO PACHICIUICHUS IEPOKCHIA BOIOPOIa B PACTUTEIBHBIX U KUBOTHBIX KIIETKaX.
Ob6napyxeHue 6€JIKOB, YIJIEBOJIOB, JUIUIOB C IIOMOIIBIO KAU€CTBEHHBIX PEAKIUN.

N3ydeHne kaTaTuTHIECKON aKTUBHOCTH (DepMEHTOB (Ha MpUMepe aMuIa3bl WIIH KaTajasbl).

HaGnrogenue MyuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax.

N3yuenne xpoMocoM Ha TOTOBBIX MUKpOTIpenaparax.

N3ydenue craauii Meno3a Ha TOTOBBIX MUKpPOTNpenaparax.

N3yuenune cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpernaparax.

Pemenue anemMeHTapHBIX 33/1a4 10 MOJIEKYJIIPHOI OMOJIOTHH.

BrisiBiieHre mpru3HAKOB CXOJICTBA 3apOIBIIICH YEIOBEKA U APYTUX TMTO3BOHOYHBIX )KMBOTHBIX KaK JIOKA3aTeIbCTBO UX POJCTBA.
CocraBiieHH€ JIEMEHTAPHBIX CXEM CKpPEITUBAHMUS.

Pemrenue reHeTHUecKUx 3a1ad4.

N3ydenue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(PUITBL.

CocraBiieHHE 1 aHAIU3 POJIOCIOBHBIX YEJIOBEKA.

N3ydeHune n3MeHUYUBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PsA/Ia U BAPUALIMOHHOW KPUBOM.

Omnucanue perorura.

CpaBHeHuE BUAOB M0 MOP(OIOTHIECKOMY KPUTEPHIO.

Onucanue npucnoco6JeHHOCTH OPraHu3Ma U €€ OTHOCUTEIILHOTO XapakTepa.

e BplsgBieHHE MPUCTIOCOOICHUN OPraHU3MOB K BIMSHHUIO PA3IMYHBIX SKOJIOTHUYECKUX (PaKTOPOB.

e (CpaBHEHHE aHATOMUYECKOTO CTPOCHHS PaCTEHUM Pa3HbIX MECT OOUTAHUSL.

Merto b1 u3MepeHus (akTopoB Cpebl OOUTAHUS.

N3yuenue sK0N0rnYEeCKUX aanTalnii 4yeJoBeKa.

CocraBiieHHE MUIIEBLIX [EHEH.

N3yuenue u onucaHue 3KOCUCTEM CBOEH MECTHOCTH.

OueHka aHTPONOTEHHBIX U3MEHEHUM B IIPUPOJIE.

IInannpyemble pe3yabTaThl H3Y4YeHHUs Kypca 0MOJI0THI
B pezynemame uzyuenus yuebnozo npeomema «buonozusny na yposne cpedne2o oouje2o o6pazoeanusl 8binyCKHUK HA YenyO1EéHHOM YPOBHE HAYYUMCA!
- OLICHUBATh POJIb OMOJIOTMUECKUX OTKPBITUI M COBPEMEHHBIX MCCIIEIOBAHUI B pa3BUTUU HaYKH U B IPAKTUYECKOH JIEATETLHOCTH JIHO/IEH;
- OLICHUBATh POJIb OMOJIOTUH B (POPMUPOBAHUN COBPEMEHHOW HAyYHOI KapTHUHBI MUpa, IPOTHO3UPOBATH NEPCHEKTUBHI Pa3BUTHUS OMOJIOTHH;



- YCTaHaBJIMBAaTh M XapaKTEpU30BaTh CB3b OCHOBOINOJATAIOMIMX OHOJOTMYECKHX TOHATHH (KJIeTKa, OpraHu3M, BHJ, OKOCHUCTeMa, Ouocdepa) c
OCHOBOIIOJIATAIOIIMMU HOHITUSAMU JPYTUX €CTECTBEHHBIX HAYK;

- 000CHOBBIBaTh CHCTEMY B3IJISIOB Ha KUBYIO IIPUPOIY M MECTO B HEH YellOBEKa, MPUMEHSIS OMOJIOTUYECKUE TCOPUH, YUCHUS, 3aKOHBI, 3aKOHOM EPHOCTH, IIOHU
MaTh FPAHUIbl UX TPUMEHUMOCTH;

- MPOBOIUTH Yy4EOHO-UCCIICOBATCIILCKYIO JIEATEIBHOCTh 10 OWOJIOTHH: BBIJIBUTATh THUIOTE3bI, IUIAHHPOBATH pPabOTy, OTOMpaTh W MPeoOpa30OBBIBATH
HE00X0IMMYI0 HH(POPMAIIHIIO, IPOBOIUTE 3KCIIEPUMEHTBI, HHTEPIIPETUPOBATH PE3YIbTATHI, ACTaTh BBIBOJIBI HA OCHOBE IMOJTYYCHHBIX Pe3yJIbTaToB;

- BBISIBIISITH M1 OOOCHOBBIBATh CYIIECTBEHHBIE 0COOEHHOCTH Pa3HBIX YPOBHEHW OpraHu3aliuy KU3HU;

- YCTAHABIIMBATH CBS3b CTPOCHUS U (DYHKIINH OCHOBHBIX OMOJIOTHYECKUX MaKPOMOJIEKYJI, KX POJIb B IMPOLIECCAX KIETOYHOTO METa00IM3Ma;

- pemaTh 3aJa4u Ha omnpeneneHue nocieaoparenbHocti HykieotnaoB JJHK n MPHK, antukononos TPHK, nocienoBaTenbHOCTH aMUHOKHUCIIOT B MOJIEKYJIE
OeJika, MPUMEHSISI 3HAHUS O PEAKIUSIX MAaTPUIHOTO CUHTE3a, TEHETUYECKOM KOJI€, TPUHIIUIIE KOMIUIEMEHTAPHOCTH;

- JIeTIaTh BBIBOJIbI 00 M3MEHEHHUX, KOTOPhIE MPOU30UIYT B MpOolieccax 'MaTpUYHOTO CUHTE3a B CIIydae M3MEHEHHUS MOce0BaTeIbHOCTH HyKieoTu 108 JTHK;

- cpaBHMBaTh (a3bl JAEJICHUs KICTKHU; pellaTh 3a/layd Ha OINpeAeseHHe M CpaBHEHHE KOJMYECTBa reHeThyeckoro martepuaina (xpomocoM u JIMK) B kierkax
MHOTOKJIETOYHBIX OPTaHHU3MOB B Pa3HBIX (pa3ax KIETOYHOTO ITUKJIIA;

- BBISIBJISITH CYIIECTBEHHBIE MPU3HAKUA CTPOCHHUS KJIETOK OPraHW3MOB Pa3HBIX IAPCTB >KHUBOW MPHUPOJIbI, YCTAHABIMBATH B3aMMOCBS3h CTPOCHHS M () YHKITUN
YacTel U OpraHoOUJI0B KJIETKH;

- 00OCHOBBIBaTh B3aWMOCBSI3b IUIACTUYECKOTO U HSHEPreTHYeCKOro OOMEHOB; CpaBHHMBATh MPOLECCHl IJIACTUYECKOTO M JHEPreTUYecKOro OOMEHOB,
MIPOUCXOISIINX B KJIETKAX KUBBIX OPTraHU3MOB;

- OMPEJEINISATh KOJIMUYECTBO XPOMOCOM B KJIETKAX PACTEHU OCHOBHBIX OT/IEIIOB HA PAa3HBIX dTanax >KU3HEHHOTO ITHUKIIA;

CpaBHMBATh pa3HbIe CIIOCOOBI PAa3MHOKEHHUS OPraHU3MOB;

- XapaKTepU30BaTh OCHOBHBIE ATAMbl OHTOIE€HE3a OPTaHU3MOB;

- pemiath reHeTUYeCKue 3a7jaun Ha IUTHOPUAHOE CKPEIMBaHue, CLETIIIEHHOE

(B TOM 4MmcIe CLEIJICHHOE C [0JIOM) HacjeI0BaHUe, aHaJU3UpPYIOollee CKpelMBaHNe, IPUMEHs 3aKOHbI HACJIEeICTBEHHOCTH U 3aKOHOMEPHOCTH CLEIJIEHHOTO
HacJeA0BaHUs;

- packpbIBaTh MPUYMHBI HACJIEICTBEHHBIX 3a00JI€BaHUI, apryMEHTUPOBATh HEOOXOAUMOCTh MEp MPEAYIPEKICHHUS TaKUX 3a00JI€BaHUM;

- BBISIBJISITH IPUYUHBI U CYILIECTBEHHbIE TPU3HAKU MOAU(PUKAMOHHON U MyTallUOHHOW U3MEHYUBOCTH; 0O0CHOBBIBATH POJIb U3MEHUYUBOCTH B €CTECTBEHHOM U
HCKYCCTBEHHOM OTOODE;

- 000CHOBBIBATh 3HAUYEHUE PA3HBIX METOJIOB CEJIEKIIUU B CO3JJAHUH COPTOB PACTEHHI, MOPO KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

- XapaKTepu30BaTh (HPaKTOPHI (IBIKYIIUE CHUIIBI) SBOJIIOLHH;

- XapaKTepU30BaTh NPUUYMHBI N3MEHUYMBOCTU U MHOTO0Opa3Hsi BUJIOB COTJIACHO CUHTETUYECKON TEOPHH SBOJTIOINH;

- XapaKkTepu30BaTh NOIMYJIALMIO KAK €AMHUILY SBOJIIOLNHU, BUJI KAK CUCTEMAaTUYECKYIO0 KATETOPHIO U KaK pe3yJabTaT 3BOIIOLUY;

- YCTaHABIIMBATh CBA3b CTPYKTYPbI U CBOMCTB 3KOCHUCTEMBI;

- COCTaBJISITh CXEMBbI MEPEHOCA BEIIECTB U DHEPTHU B IKOCHUCTEME (CETH MHUTaHUA), MPOTHO3UPOBATh UX M3MEHEHHUS B 3aBHCHUMOCTH OT U3MEHEHUs (aKTOpOB
Cpelibl;

- aQpryMEHTHPOBATh COOCTBEHHYIO MO3UIIMIO MO0 OTHOIICHHIO K IKOJIOTUYECKUM MpoOieMaM U MOBEICHUIO B IPUPOJIHOM cperie;

- 000CHOBBIBaTh HEOOXOIMMOCTh YCTOMYMBOTO Pa3BUTHUS KaK YCIOBUS COXpaHeHUs Orochepsl;

- OIICHMBATh MPAKTHYECKOE M ATHUECKOE 3HAYEHUE COBPEMEHHBIX HCCIICJIOBAaHMI B OHOJIOTUH, METUIIMHE, DKOJIOTUH, OMOTEXHOJOTHH; OOOCHOBBIBATH
COOCTBEHHYIO OIICHKY;



- BBISIBJIAITH B TEKCTE OMOJIOTUYECKOTO COACPKaHMS MTPOOJIEMyY M apryMEHTHPOBAHHO €€ OOBSICHATD;
- TPEACTaBIATh OMOJOTHYECKYI0 MH()OPMALMIO B BUJAE TEKCTa, TaOMUIBI, CXEeMBbI, rpaduka, AUarpaMMbl U JIeJIaTh BBIBOABI HA OCHOBAHUU IPEICTABJICHHBIX
JaHHBIX; IPE0OPa30BbIBATh I'padHK, TAOTUILY, TUArPAMMY, CXEMY B TEKCT OMOJIOTHYECKOTO COJACPKAHUS.

Buinycknux na yenyOnéHuom ypoeue noayuum 603MOHCHOCHb HAYYUMbCAL:

- OpPraHu30BBIBATH M MNPOBOJUTH HMHAWBUAYAJIBHYIO HCCICAOBATCIILCKYIO MACATCIBHOCTL II0 onooruu (I/IJII/I p33pa6aTI)IBaTI) HHI{HBHIIyaJ’IBHI:IfI HpOGKT)I
BBIIBUTaTh THIOTE3bl, TUIAHUPOBATh pabOTy, OTOMpaTh M MPeoOpa3OBBIBATH HEOOXOIUMYIO HWH(GOPMAIMIO, MPOBOAUTH SKCIEPUMEHTHI, HHTEPIPETHPOBATH
PE3YyIbTaThl, ACJIATH BBIBOJAbLI HA OCHOBC IIOJTYYCHHBIX PE3YIbTATOB, HIPCACTABIIATE HIPOAYKT CBOUX I/ICCJIGI[OBaHI/II\/JI;

- MPOTHO3UPOBATh MOCIEACTBUS COOCTBEHHBIX UCCIIEIOBAHUM ¢ Y4ETOM ITHUECKUX HOPM U 3KOJIOTHMUECKUX TpeOOBaHUI;

- BBIACIATH CYIICCTBCHHBIC 0COOEHHOCTH KU3HEHHBIX IIUKJIOB HpCHCTaBHTGHeﬁ PAa3HBIX OTACIIOB paCTeHI/Iﬁ U THUIIOB )KXUBOTHBIX, 1/1306pa>1<aTL HUKIIBI Pa3BUTHA B
BHJIE CXEM,

- AHAJIM3UPOBATH U HUCIIOJb30BaTh B PCIICHHUU yqe6HI,1x 1 UCCIICA0BATCIBCKUX 3a1a4 I/IH(i)OpMaIII/IIO O COBPEMCHHBIX UCCIICAOBAHUAX B 6I/IOJ'IOFI/II/I, MC IUIIUHE U
9KOJIOTHH;

- AQPrymMcHTUPOBATH HCO6XOI[I/IMOCTI) CHUHTE3a €CTCCTBCHHO-HAYYHOI'O U CONUOT'YMaHUTAPHOI'0 3HAHUA B 3II0XY I/IH(bOpMaI_[I/IOHHOI\/'I OUBUIIN3ALIUU,

- MOJIEJINPOBATh U3MEHEHHE SKOCUCTEM TOJI BIMSHUEM Pa3IHUHBIX TPYII (AaKTOPOB OKPYKAIOIIEN CPEeIbl;

- BBISIBJIATH B TIPOIIECCE MCCIIEIOBATEIIBCKON JISITSIILHOCTH TIOCIICICTBHS aHTPOIIOTEHHOTO BO3CHCTBUS Ha SKOCHCTEMBI CBOETO PErHOHa, MPeIaraTh CriocoOb
CHMXXCHUA aHTPOIIOTCHHOTI'O BOS}ICI\/'ICTBI/ISI Ha 3KOCUCTEMBEI,

- HCIIOJIB30BAaTh HpI/IO6peTéHHI:Ie KOMIICTCHIIUU B HpaKTI/I‘-IeCKOI\/II JCATCIIBHOCTH H HOBCGHH@BHOﬁ JKU3HU JId HpI/IO6peTeHI/I$I omnbITa JO€ATCIBHOCTH,
MPEANIECTBYIOMIEH MPo(hecCHOHATBHOM, B OCHOBE KOTOPOH JISKUT OMOJIOTHS KaK yIeOHBIN MTpEeIMET.

Yueono-remaTnueckuii mian 10 kiace

Paznen KoJ1-Bo yacos Ko/1n4ecTBO KOHTPOJIbHBIX padoT

BBenenue 2

Pa3zoen 1. Buonoeuueckue cucmemol. Kiemkd, OpeaHu3m 61 6
['maBa 1. MoJsiekynbl U KJIETKH 15 2
KneTtounsie cTpyKTypbl ¥ UX GYHKIIMH 7 1
I'maBa 3. OGecneueHne KIETOK U OPTraHU3MOB SHEpruei 7 1
I'naBa 4. HacnenctBenHas nH(opMarus U peanusanus e€ B KJIeTKe 15 1
I'maBa 5. MHauBHAyanbHOE pa3BUTHE U Pa3MHOKEHHUE OPraHU3MOB 17 1
Paszoen 11. OcrosHble 3aKOHOMEPHOCMU HACIEOCTNEEHHOCMU U U3MEHYUBOCU 38 4
I'maBa 6. OCHOBHBIE 3aKOHOMEPHOCTH SIBJIEHUM HACJIEICTBEHHOCTH 15 1
I'maBa 7. OcHOBHBIE 3aKOHOMEPHOCTH SIBICHUI N3MEHUYMUBOCTHU 9 1




I'naBa 8. ['eHeTHUECKHE OCHOBBI HHAUBUAYAIBHOTO Pa3BUTHS 7 1
I'nmaBa 9. 'eneruka uenoBeka 7 1
O6o06maromuii ypok 1
Hroro 102 10
TemaTrnueckoe mnanuposanue 10 kiaace
Pa3nen (KoaruecTBO 4acoB)
Ne Tema ypoxka Kou-Bo Tun ypoka XapakTepucTHKa eI TeJIbHOCTH 00y4al0IHXCs
.1 4acoB
BBenenue (2 u)
1 Buomornss  kak ~ KOMIUIEKCHas ~ Hayka. 1 YPOK «OTKPBITHSD HOBOTO 3HaHHs | Ompenenars 3HauyeHHe OWOJOTHYECKUX 3HAHWU B
[Tpu3HaKy HKUBBIX CUCTEM. COBPEMEHHOU JKU3HMU. OueHnBath poib
2 CucremHas opraHuzauus >KU3HH. MeToJbl 1 YPOK 00111€MEeTOI0JIOTHYECKOM OuoJOrMYecko Haykd B JKM3HM OOIIecTBa H
W3YUYEHHUSI )KUBOU TTPUPOIBI HaIpaBJICHHOCTH (GbopMHUpOBaHMM  HAYYHOTO MHPOBO33PEHHS B
CHCTEME COBPEMEHHON €CTECTBEHHO - HAay4YHOU
KapTHHBI MUPa
Pasznes 1. buosoruvyeckue cucremMbl: KjieTka, opranusm (61 4.)
I'naBa 1. MoJiekyJibl 1 KJIeTKH (15 4)
3/1 Knerka: wucropus wusydyenus. Kierounas 1 YPOK «OTKPBITHUSD HOBOTO 3HAaHUSI | BBISBIATH CylIeCTBEHHbIE MPU3HAKU CTPOCHUSA
TEOPHUSL. KJIETOK OPTaHU3MOB.
4/2 Merto b1 Hccne10BaHus KIETKH. 1 YPOK 00111eMEeTOI0JIOTHYECKOM XapakTepu3oBaTh COBPEMEHHbBIE METOIbI U3yUCHUS
HAIPaBJIEHHOCTH KJIICTKU
5/3 Oco0eHHOCTH XUMHUYECKOTO COCTaBa KIIETKHU. 1 YPOK 00111eMEeTOI0IOTHYECKOM OueHuTh poiib BOABI M APYTUX HEOPraHMYECKUX
Heoprannueckue BemiecTna. HAIPaBIEHHOCTH BELIECTB B JKU3HEIEATEIHHOCTH KIETKH
6/4 Opranuyeckre BelIeCTBa. bBHOMOTUMEPHI. 1 YPOK 00111EMEeTOI0IOTHYECKOM H3o6paxaTh MPUHILIUIIIATBHOE CTpOCHHE
PerynsatopHsbie U HEperyasiTOpHbIe HalpaBJIeHHOCTH AMHUHOKHUCIIOT U NENTUAHOM CBSI3U
OHroNOIMMEpPbI
7/5 benku. VYpoBHHM opraHuzanmuu OeIKOBOMA 1 YPOK 00I11eMEeTOI0NOTHIECKOM XapakTepu3oBaTh CTpOeHUE U PYHKIIUU OETKOB
MoJIeKyJIbl. JleHaTyparus OenKkoB HalpaBJIEHHOCTH
8/6 buonornyeckue pyHKIUN OCIKOB. 1 YPOK 00IIEMETOA0IOTHYECKOM
HanpaBJIEHHOCTH
9/7 MexaHu3M JieiicTBHs (PepMEHTOB. 1 YPOK 00IIEMETOA0IOTHIECKOM




HAITpaBJICHHOCTHU

10/8 | BxoaHO#1 KOHTPOJIb 1 YPOK pa3BUBAIOIIEr0 KOHTPOJIS
11/9 | YruneBoasl. CTpoeHue 1 (yHKIHH YIIICBOJIOB 1 YPOK 00IIEMETOA0IOTUIECKOM VYcTaHaBnuBaTh CBA3b MEXAY CTPOECHUEM MOJIEKYJ
HalpaBJICHHOCTH YIJIEBOJIOB U BBITIOJHSIEMBIMA UMH (PYHKIMSIMHU

12/10 | Jlunumer. XKupsel, macia, Bocku. DyHKIUU 1 YPOK 00111€METOI0JIOTHYECKON YcraHaBIMBaTh CBSA3b MEKIY CTPOCHHEM MOJIEKYII
JIUIIH]IOB HaNpaBJICHHOCTH JIMIHJIOB U BBITIOJHSAEMBIMH UMU (DYHKIUSIMH

13/11 | Hykneunossie kuciotel. JIHK: crpoenue, 1 YPOK OOIIEMETOI0J0THYECKOM N3obpaxats MPUHLHUITHATBHOE CTPOCHUU
CBO#CTBA, pyHKIMH HaIpPaBJIEHHOCTH HYKIeOTHA0B u  (ochoamddupHoil  CBS3H.

XapakTepru3oBaTh CTpOECHUE u byHKIIUN
HYKJICMHOBBIX KHUCIIOT

14/12 | PHK: ctpoenue, BUbl, GYHKIIUN 1 YPOK 00111€MEeTOI0JIOTHYECKOM OO0Obsacuary 3nauenue PHK, xapakrepuzoBaTh ux
HaNpaBJICHHOCTH CTpoeHHE M (PYHKINU

15/13 | AT®: crpoenue, GyHKIHH 1 YPOK 00111€MEeTOI0JIOTHYECKON OObsacuary 3HaueHne AT®, xapakTepuzoBaTh ee
HaIpaBJICHHOCTH CTpoeHHe M (PYHKIHUN

16/14 | O6oO6maromuii ypok mo teme «MoJeKyasl U 1 YPOK pa3BUBAIOIIETO KOHTPOJIS
KIICTKID

17/15 | AHanu3 TecTUpOBAHUS 1 YPOK CHCTEMAaTU3alMH 3HAHUHI

I'naBa 2. Kiierounbie CTPYKTYpPbI U X GpyHKUMHU (7 4.)

18/1 | Ctpoecarie W  GYHKIUH  OHOJIOTHYECKUX 1 YPOK «OTKPBITHS» HOBOTO 3HaHUSI | BBIAENATh CYIIECTBEHHBIE TIPU3HAKH CTPOCHUS
MemOpan. [lmasmanemma.  MeMOpaHHBIHA KJICTKH. Paznuuatp Ha TabnuIax u
TPAHCHIOPT. DHIOIMUTO3. DK3O0LUTO3 MUKpOIIpenaparax 4aCTH U OpTraHOU/IbI KJIETKH.

[Tonnmars OpraHHu3aIIo OMOJIOrMYeCcKOi

19/2 | MemOpaHHble OpraHe/ulbl KIETKH. Sapo. 1 YPOK OOIIIEMETO10JI0THIECKON MeMOpaHbl U pa3inyaTh BUAbI TPAHCIOPTA BEUIECTB
uronnazma. BakyossipHas cucreMa KJIETKH. HAIPaBJIEHHOCTH yepes Heé.

20/3 | Membpaunubie OpraHeuIbl KJICTKH. 1 YPOK OOIIIEMETO10JI0THIECKON XapaxkTepu30BaTh IIPOLIECCHI DHI0- U DK301UTO3A.
MUTOXOHIPUH U TUTACTUIBI HAIPaBJIEHHOCTH VYcraHaBIMBaTh  CBSI3b  MEXAY CTPOCHHEM MU

21/4 | HemeMOpaHHbIe OpraHeIbl KIETKH 1 YPOK 00111eMEeTOI0IOTHYECKOM GyHKuuAMM ~ MEMOpaHHBIX M HEMEMOPaHHBIX

HaIpaBJICHHOCTU OpraHeiil KIICTKH

22/5 | JlaboparopHas pabora «Pa3mepbl KJIETOK H 1 ypOK pedriekcun
BHYTPUKIIETOYHBIX CTPYKTYP»

23/6 | O6oOmaromuii ypok mo teme «Knerounbie 1 YPOK Pa3BHUBAIOIIEr0 KOHTPOJIS
CTPYKTYPHI U UX (DYHKLIHN

24/7 | Ananu3 TeCTHpPOBaHHS 1 YPOK CUCTEMAaTH3aLMU 3HAHUM

I'maBa 3. O0ecneyeHne KJICTOK M OPraHu3MoB Heprueii (7 1)
25/1 ‘ Mertabonu3m. Karabonmsm u  aHabOIM3M. 1 ‘ YPOK «OTKPBITHsI» HOBOTO 3HAHUS ‘ O60CHOBATh B3aMMOCBSI3b MEXKY IIACTHYECKHM M




ABTOTpOo(BI U TerepoTpodsl. AdpoOHOE U

SHEPreTHYECKUM 0OMEHaMHU.

aHadpoOHOE JIBIXaHHe CpaBHMBaTh  MpOIECCHl  IJACTUYECKOTO  H
26/2 | Xemocunres. @oTocuHTE3 1 YPOK 00IIEMETOI0IOTHIECKOM DHEPreTHYECKOTO OOMEHOB, TMPOHCXOJAIINX B
HalpaBJICHHOCTH KJICTKAX JKUBBIX OPTraHU3MOB
27/3 | CBeroBas u TeMHOBas (a3bl HOTOCHHTE3A 1 YPOK 00111€METOI0JIOTHYECKON
HalpaBJICHHOCTH
28/4 | ObGecrieyeHHe  KICTOK  OJHEpruedl  mytém 1 YPOK 00IIEMETOA0IOTUIECKOM
OKHCIICHHS OpPraHUYECKUX BEIIIECTB. HaIpaBJICHHOCTH
['nuxonms.
29/5 | Hukn Kpebca. Llens mepeHoca 3eKTPOHOB U 1 YPOK OOIIEMETOI0JI0THIECKOM
OKUCTUTENBHOE (POoCHOpUINPOBAHIE HaIpPaBJIEHHOCTH
30/6 | O6oOmaromii ypok mo teme «ObecneueHue 1 YPOK pa3BHUBAOIIETO KOHTPOJIS
KJIETOK M OPTaHU3MOB DHEPrUEh»
31/7 | AHanu3 TeCTUPOBAHUS 1 YPOK CHCTEMAaTH3allMH 3HAHUI
I'naBa 4. Haciaencreennas ungopmanus u peanusanus eé B Kietrke (15 v)
32/1 | I'enetnueckast uHpOpMaNUsA. MaTpUUHBINA 1 YPOK «OTKPBITHSD) HOBOTO 3HAHHUS | YCTaHABIUBATh CBSI3b MEXKAY CTPOCHHEM MOJIEKYIT
MPUHITUIT U PEAKIIMU MAaTPUYHOTO CUHTE3a JHK u PHK u BbITTOTHSIEMBIMU MU (YHKITUSIMH
33/2 | 'eneTHYECKHUI KOJI, €0 CBOMCTBA 1 YPOK OOIIEMETO10JI0THIECKON [IpencraBisiTh NPUHIUIIBI  3alMCH, XPaHEHHS,
HAIPaBJIEHHOCTH BOCIIPOM3BENICHUS, TMepeJaud ¢ peanu3aluu
34/3 | Peruenue 3a1a4 1o reHETHYECKOMY KOJTY 1 YPOK peduiekcuu FEHETHYECKON MH(OPMALIMK B KUBBIX CHCTEMAX.
35/4 | TpaHCKpHUIIIHSL. Matpudnsie PHK. 1 YPOK OOIIIEMETO10JI0THIECKON Penrats 3a/1a4u Ha ompeneaeHue
Tpancnoptasie PHK HaIpaBJICHHOCTU nocnenosarenpHoct Hykneotnaos JIHK n MPHK,
36/5 | Pemrenue 3a1a4 1o TPaHCKPHITIIAN 1 yYpOK pediekcun AHTHKOJIOHOB TPHK, IIOCJICI0BATEIBHOCTH
37/6 Buocunres Oenka. Peanmmsanus reHeTHYECKOR 1 YPOK OOIIEMETO10JI0THIECKON AMUHOKHMCIIOT B MOJIEKYJIaX O€IKOB, NPUMEHSS
uHpopmauuu B KieTkax. Perymsuus paGoTsl HaIpaBJIECHHOCTU SHaHus O  INPUHIHIE  KOMILICMEHTAapHOCTH,
ICHOB H [POLIECCOB 0OMEHA BELIECTB B KICTKE pEeaKIusAX MaTPUYHOTO CHUHTE3a M TE€HETHYECKOM
38/7 | Ilpaktuueckas pabora «Pemrenue 3agad 1o 1 YPOK peduiekcuu KO
MOJIEKYJISIPHOM OUOJIOTHI
39/8 Perynsimus TpaHCKPUIIUKY U TPAHCIIALIUN 1 YPOK 00111eMEeTOI0IOTHYECKOM
HAIPaBJIEHHOCTH
40/9 | Ipunuumns! perumukarmu JJTHK 1 YPOK 00IIEMETOA0IOTHYECKOM
HAPaBIEHHOCTH
41/10 | OBodronusi  TPEICTAaBIGHWH O  TCHE. 1 YPOK 00IIIEMETOA0IOTHYECKOM
CoBpeMeHHbIE PEACTaBICHUS O TeHE HANPaBIEHHOCTH
42/11 | Komnakruzamus JIHK. XPpOMOCOMBI, 1 YPOK 00IIEMETOA0IOTHIECKOM




KaproTun. ['eHoMbI HaIpaBJICHHOCTH
43/12 | Bupycel - HekierouHas Qopma KHU3HH 1 YPOK 00IIEMETOI0JIOTHIECKOM HNmeTrs mpeacraBieHHWE O CHocoOax mepenayu
Crpoenue BupycoB. PazmMHOXeHNE BUPYCOB HaNpaBJICHHOCTH BUPYCHBIX HH(pEKIUH U Mepax MNpo(UIaKTUKH
BUPYCHBIX 3200JI€BaHUI
44/13 | T'ennas umkeHepus. ['enHomuka. [Ipoteomuka 1 YPOK 00111€METOI0JIOTHYECKON OueHuBaTh NEPCIEKTUBBl T'E€HHOW U KJIETOYHOU
HalpaBJICHHOCTH WH)KCHEPHUHU
45/14 | TIpoMeKyTOYHBIH KOHTPOJIb 1 YPOK pa3BHUBAKOUIET0 KOHTPOJIA
46/15 | AHanu3 MPOMEKYTOYHOTO KOHTPOJISI 1 YPOK peduiekcuu
I'naa 5. UnauBuayaibHOE Pa3BUTHE H Pa3MHOKeHHe opranu3mMos (17 4)

47/1 | OpraHu3M Kak YpOBEHb  OpraHH3alUH 1 YPOK «OTKPBITUsD HOBOTO 3HaHUs | OOBACHATh, B 4YEM 3aKJIIOYAETCSI OCOOEHHOCTH
KuBOro. OIHOKJIETOYHBIE MPOKAPUOTHl U OpPraHM3MEHHOTO YPOBHS OpPraHM3alWHU KHU3HH, a
9YKapHOTHI. TaKKe  OJHOKJIETOYHBIX, MHOTOKJIETOYHBIX |

48/2 | JlaboparopHast pabota «OcobeHHoCTH 1 yYpOK pediiekcun KOJIOHUAJIbHBIX OPTaHU3MOB.

CTPOCHHS KIIETOK MPOKAPHOT M DYKAPHOTY ['0TOBUTH W OMUCHIBATH MHUKpPOIpENapaThl KIETOK

49/3 | MHorokimeToyHble opranu3mbl. OCOOEHHOCTH 1 YPOK OOIIIEMETOI0JI0THIECKOM IpENCTaBUTENCH  pasHBIX  LApCTB  (OaKTepwi,
CTPOCHHSI  IMAHOOAKTEpWl W  TPHUOOB. HaIpaBJIECHHOCTH uH(py30pui, JIyKa u ap.)

MHOTroTKaHeBbIE OPraHU3MBbI.

50/4 MHOTOKJIETOYHBIE OpPTraHW3Mbl KaK €JIuHas 1 YPOK OOIIEMETO10JI0THIECKON
cuctema. B3aumMOCBsI3b TKaHEH, OpraHoB, HaIMpaBJIECHHOCTU
CHCTEM OpraHOB KaK OCHOBA IIEJIOCTHOCTH
OpraHusma.

51/5 | Kourpois WHIUBHUIYaJIbHOCTH 1 YPOK OOIIEMETO10JI0THIECKON CpaBHMBaTh OCOOEHHOCTH Ppa3HBIX CIHOCOOOB
MHOTOKJIETOYHOTO opranusma. MMmyHurer. HalpaBJIEHHOCTH pasMHOXKEHHMS  OpPraHu3MOB.  XapaKTepHU30BaTh

52/6 | CamoBOCIIPOU3BEICHHUE KICTOK. 1 YPOK 00111eMEeTOI0JIOTHYECKOM OCHOBHBIE 3Tallbl OHTOI'CHE3A.

HalpaBJIEHHOCTH OnpenensaTb, Kakoil HA0Op XpPOMOCOM COAEPIKUTCS

53/7 | Jlabopatophast pabota «MHTO3 B KIETKax 1 YPOK peduiekcuu B KIIETKaX PAaCTCHUI OCHOBHBIX OT/ENIOB Ha PasHbBIX
KOpELIKa JIyKay 3Tarnax )KM3HEHHOTO LIUKJIA.

54/8 OnTOreHe3 - WHIMBHUIYaJbHOE pa3BUTHE 1 YPOK 00111EMEeTOI0IOTHYECKOM N300pakaTh LUKIBI Pa3BUTHS OPraHU3MOB B BH[E
Oopra"Husma. HanpaBJICHHOCTU CXCM.

55/9 | JTaboparopuas pabora «HawanpHble cTaguu 1 yYpOK pedriekcun OuenuBath BiMAHME (PAKTOPOB BHELIHEH Cpe/bl HA
ApoOseHus SHIEKICTKU pa3BUTHE 3apO/IbIIIA YETOBEKA.

56/10 | [octamOpuonansHOe pasButue. [Ipsmoe u 1 YPOK 00IIEMETOA0IOTHYECKOM PemaTe 3a1aun Ha MOACYET XPOMOCOM B KIIETKAX
HEIpPsIMOE Pa3BUTHE OPraHU3MOB. HaIPaBICHHOCTH MHOTOKIICTOYHBIX OPraHM3MOB B PasHBIX (hasax

57/11 | ITonoBo#t mporecc - OOMEH TIEHETHYECKON 1 YPOK 00I11eMEeTOI0NOTHIECKOM MUTOTHHICCKOTO ITMKIIA
uHpopManuei Mexay opranuzmMamMu. Menos. HanpaBJIeHHOCTH

58/12 | [lomoBble =~ XpOMOCOMBI W ayTOCOMBI. 1 YPOK 00IIEMETOA0IOTHIECKOM




XpoMOCOMHOE u
onpeJesieHue noJa

HEXPOMOCOMHOE

HaITpaBJICHHOCTHU

59/13 | Pa3MHOXeHUE OPraHU3MOB 1 YPOK 00IIEMETOA0IOTHIECKOM
HalpaBJICHHOCTH
60/14 | OmI0I0TBOPEHUE Y KUBOTHBIX 1 YPOK 00111€METOI0JIOTHYECKOM
HalpaBJICHHOCTH
61/15 | JIBoiiHOE OIJIOJJOTBOPCHHE Y PACTCHUI 1 YPOK OOIIEMETOI0J0THYECKOM
HaNpaBJICHHOCTH
62/16 | O6oOmaroIHi YPOK 1o TeMe 1 YPOK pa3BHUBAIOIIETO KOHTPOJIS
«laMBHyanbHOE Pa3BUTHE M PA3MHOKEHHE
OpPraHu3MOBY
63/17 | AHanu3 TeCTUPOBAHHUS 1 yYpOK pediiekcun
Pa3znes 11. OcHOBHbBIE 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH M U3MeHYMBOCTH (37 4.)
I'naBa 6. OCHOBHbIE 3AKOHOMEPHOCTH SIBJICHUI HacJdeACTBeHHOCTH (15 v)
64/1 |l'enetnka kak Hayka. [lepBblii W BTOpOIi 1 YPOK «OTKPBITHS» HOBOTO 3HaHUs | OLEHUTh poJib, KOTOPYIO CBITPAJIM 3aKOHBI Ha-
3aKOHbI MeHiens cienoBaHus, OTKpwITbie ['peropom MeHnnenem, B
65/2 | Perienne TEHETHYECKUX 3aqady Ha MOHOTH- 1 ypOoK pediiekcun pPa3BUTHH T'€HETUKH, CCJIICKIIMA U MEIULIVHBIL.
OpuAHOE CKpEIINBaHNE OOBACHUTh, NPU KAaKUX YCIOBUSX BBIMNOJHSIOTCS
66/3 | JluruOpugHoe ¥ TOJUTHOPHIHOE CKPEIIH- 1 YPOK OOIIIEMETO10JI0THIECKOM 3aKOHBI Menzens.
BaHUs. AHAJIM3HUPYIOIIEE CKPEIIBaHHE HAIPaBJIEHHOCTH OOBACHATL NPHUYMHBI KW 3aKOHOMEPHOCTH Hacle-
67/4 | Pemrenne TreHETHYECKMX 3aJady Ha JIUTH- 1 yYpoK pediekcuun NOBaHuUsA 3a00JICBaHUM, CLETUIEHHBIX C TIOJIOM.
OpUTHOE M TIOJUTHOPUTHOE CKPEIIMBAHUE CocraBiATh CXeMbl CKPEIIIMBAHUSL.
68/5 BsaumoelicTBre aJuIeIbHBIX TEHOB. 1 YPOK OOIIIEMETO10JI0THIECKON IInanupoBath  ® NPOBOAUTE  I'CHECTHYCCKHEC
HaIIPaBJIEHHOCTU SKCIICPUMECHTEI. Pemate reneTnueckue 3aJa4u
69/6 BsaumoelicTBys HeaJuIeIbHBIX TEHOB 1 YPOK OOIIEMETO10JI0THIECKON
HAIPaBJIEHHOCTH
70/7 | Peurenne TeHETHMUYECKHMX 3aJad Ha B3aUMO- 1 yYpOK pedriekcuu
JIECTBUE T'€HOB
71/8 | Teopus BEpOATHOCTH B T'€HETHKE. 1 YPOK 00111eMEeTOI0IOTHYECKOM
HAIPaBJIEHHOCTH
72/9 | HacnemoBaHue CIETIIICHHBIX T€HOB. 1 YPOK 00IIEMETOI0NOTHYECKOM
HalpaBJIEHHOCTH
73/10 | Pemienue reHeTHYECKUX 33/1a4 Ha CIETIICHNE 1 YPOK peduiekcuu
74/11 | l'eneTnyeckne KapThl H  IIMTOJOTHYECKHUE 1 YPOK 00IIEMETOA0IOTHYECKOM

KapThI. OCHOBHBIC TIOJOKCHHUS XpOMOCOMHOfI
TCOPHUHN HACJICACTBCHHOCTU

HAITPpaBJICHHOCTHU




75/12 | HacnenoBaHue, CHEIUICHHOE C TTOJIOM. 1 YPOK 00IIEMETOA0IOTUIECKOM
HaNpaBJICHHOCTH

76/13 | Pemienue TCHETHYECKHX 3a1a4 Ha 1 YPOK peduiekcuu
CIIETIIICHHOE HACJIEOBAHHE C TTOJIOM

77/14 | O6o0maronmii ypok 1no teme «OCHOBHBIC 1 YPOK pa3BHUBAOLIET0 KOHTPOJIA
3aKOHOMEPHOCTH SIBJICHUI
HACJICJICTBEHHOCTH

78/15 | Ananu3 TeCTUpPOBAHHS 1 YPOK peduiekcuu

I'naBa 7. OcHOBHBbIE 3AKOHOMEPHOCTH SIBJIEHHH M3MEeHYHBOCTH (9 4)

79/1 | KomOuHaTtuBHas U3MEHYUBOCTD. 1 OOBSACHATH, KaK BO3HUKAIOT HOBBIE NMPU3HAKU WIIU
['opr30HTaNBHEIN IEPEHOC TEHOB HOBble  codeTaHus.  OOBSICHIATH  BaKHEWIINE

80/2 MyranuonHas N3MEHYUBOCTD. T'ennrie 1 YPOK OOIIEMETOI0JI0THIECKON pazuyusl HACJIEICTBEHHOM W HEHACJIEeICTBEHHOU
MYTaIH. HAIPABJICHHOCTH U3MEHYHUBOCTH. APTYMEHTHPOBATh BEIYIIYIO POJIb

81/3 | 'eHOMHBIE U XPOMOCOMHBIEC MYyTAIIUH. 1 YPOK 00IEMETOA0IOTNYECKO KOMOWHATHMBHON M3MEHYMBOCTH B HACIIEJCTBEHHOM

HaIpaBJICHHOCTH pa3sHOOOpa3uM JKWBBIX OpraHW3MoB. Paszmuyarh

82/4 | BuesnepHas HACJIeICTBEHHOCTb u 1 YPOK 00IIEMETO 00T MIECKOH OCOOCHHOCTH ~ HACJeJOBaHAs COMAaTHYECKHX W
W3MEHYHBOCTH HAIPaBJIECHHOCTH reHepaTUBHbIX  MyTanuid. OOBSCHATH, KakKue

83/5 | I[IpuyrHbBI BOSHUKHOBEHHS MYTAIIHA. 1 YPOK 00111eMeTOI0JIOTHYECKOM IIPEUMYIIECTBA JJI UCCIIEIOBAHNA POJICTBA Pa3HBIX

HAIPAaBIEHHOCTU BUAOB uMeer wmuToxXoHapuanbHas JIHK 1o

84/6 | MoaudukaroHHas H3MEHYUBOCTb. 1 YPOK OOIIIEMETO10JI0THIECKON CpaBHEHHIO C sfepHON. CTPOHTH BapHALMOHHYIO

HATPaBICHHOCTH KPUBYIO U3MEHYMBOCTH U3y4aeMOro MpU3HaKa

85/7 | Jlaboparopuass  pabora  «M3MEHUYHBOCTS. 1 ypoK pediekcuun
[locTpoenne  BapUallMOHHOTO  psAa |
BapHalMOHHOW KPUBON»

86/8 | MToroBoe TecTHpOBaHUE 1 YPOK pa3BUBAIOIIET0 KOHTPOJIS

87/9 | AHaaM3 UTOrOBOrO TECTHPOBAHUS 1 ypOoK pediiekcuu

I'nasa 8. I'eHeTn4eckne 0CHOBbI MHAUBHAYAJBHOT0 pa3Burus (7 4)

88/1 | OcHoBHbBIE 3aKOHOMEPHOCTH 1 YPOK «OTKPBITUSD HOBOTO 3HaHUSI | OOBACHATH OCHOBHBIE 3aKOHOMEPHOCTH
(GYHKIIMOHUPOBAHUS TEHOB B X0J1e (GYHKIIMOHUPOBAHUS TCHOB B Xoze
WH/MBUYAJIHOTO Pa3BUTHSL. UH/IMBUYAJIbHOTO  Pa3BUTHSL PaccuuTbiBaTh

89/2 | [lepecTpoiikn TeHOMa y MpOKapuoTa H B 1 YPOK 00IIEMETOA0IOTHYECKOM BEPOATHOCTh HOSIBJICHUS B MMOTOMCTBE
OHTOTEHEe3€ FYKAPHOT. HalpaBJIEHHOCTH HaCJIEICTBEHHBIX 6ose3Hei UCXOTs u3

90/3 | [IposBicHUE TEHOB B OHTOTEHE3E. 1 YPOK 00I1EMETOI0NOTHYECKOM MEHETPAHTHOCTH  TI'€HOB,  OTBETCTBEHHBIX  3a

HanpaBJIeHHOCTH pasButHe Oose3Held. OOBICHATH OHUOJIOTHYECKUI

91/4 | Pemienue 3a1a4 Ha IEHETPAHTHOCTh 1 YpOK peduiekcuu CMBIC]I 3anporpaMMHpPOBAHHBIX IIEPECTPOCK




92/5 | YcroitunBocTh u 00paTUMOCTh 1 YPOK 00IIEMETOI0IOTHIECKOM reHoma.  OOBSCHAT, B  Kakux  0oOJacTsix
TG GEpEeHIIMPOBAHHOTO COCTOSIHUSL KIIETOK. HAIPABJICHHOCTH YeNIOBEYECKOW  JCATETbHOCTH  HCTOJB3YIOTCS
KnonupoBanue XUMEPHBIC u TpPaHCTCHHBIC OpTraHHU3MBI.

93/6 | I'eHeTHUYECKHE OCHOBBI TOBEICHHMSL. 1 YPOK 00IIEMETOI0JIOTHIECKOM dopMynupoBaTh  TUIOTE3bl  HAa  OCHOBaHUU

HAIPABJICHHOCTH peUIoKeHHOW  WHpopMamuu O  pe3ysbrarax

94/7 | O6o0maromwii YPOK o TeMe 1 YPOK Pa3BHBAIOLIET0 KOHTPOJIS OMOJIOTMYECKUX IKCIIEPUMEHTOB
«['eHeTHYECKHE OCHOBBI HHIUBUIYAITBHOTO
pa3BHTHD

I'naBa 9. I'eneruxa yesnoBeka (7 4)

95/1 | Meroapl reHeTHKH YeloBeKa. JIOMHHAHTHBIE 1 YPOK «OTKPBITHS» HOBOTO 3HAHUS | PacKppIiBaTh NPUYWHBI HACJIEJICTBEHHBIX U BpO-
U peIECCHBHBIC TPU3HAKH Yy YeJIOBEKa. KICHHBIX 3a00JI€BaHM, OOBSICHATH BO3MOXHOCTh U
Hacnencreenunie " BPOKIEHHBIE HEOOXOUMOCTh WX TPEIYNPSKICHUSI, a TaKKe
3a00JIeBaHHS HEKOTOpBIE CIIOCOOBI UX JeueHus. OICHUBATh POJIb

96/2 | biM3HENOBBI  METOJ  HCCIICNOBaHHS B 1 YPOK 00IEMETOA0IOTHYECKOI COBPEMEHHBIX  METOJOB  M3Y4YEHUS  TE€HETHKH
TCHETHKE YeJIOBEKa. HAIPABJICHHOCTH YyeJoBeKa B YCTaHOBJICHHH MIPUYUH

97/3 | lurorenerrnka. KapuoTu uesnoBeka. 1 YPOK 00IIIEMETOI0TIOTHIECKON HACIICJICTBEHHBIX W BPOKIEHHBIX 3a00JICBaHHIA.

HaIpaBJICHHOCTH CpaBHUBAaTh  T€HETUYECKHE,  ILIUTOJIOTMYECKHE,

98/4 JlabGopaTtopHas paborta «KapuoTtun denoBeka. 1 ypoK pediekcuun usndeckne M CeKBEHCOBbIE KapThl. OOBACHATH
XPpOMOCOMHEIE OOJIE3HH YETOBEKA» OTIaCHOCTH OJIM3KOPOJCTBEHHBIX OPaKoB

99/5 | Mertoabl KApTHPOBAHUS XPOMOCOM YEIIOBEKA. 1 YPOK OOIIIEMETO10JI0THIECKON

HaIpaBJICHHOCTH

100/6 | IlpenynpexacHre U JICUEHHE HEKOTOPHIX Ha- 1 YPOK OOIIIEMETO10JI0THIECKON
CJICZICTBEHHBIX OOJIC3HEH YeIIOBEKa. HAIPaBJICHHOCTH

101/7 | O6obmaromuii ypok 1o Teme «leHeTHka 1 YPOK pa3BHUBAIOIIET0 KOHTPOJIS
YEJIOBEKA»

102/1 | O6o6mmaromuii ypok 3a kype 10 kimacca 1 YPOK CUCTEeMaTH3aI[U1 3HAHH

YyeOHo-TemaTnyeckui mian 11 kiace
Pasnen KoJs-Bo yacos Ko/1m4ecTBO KOHTPOJIBbHBIX padoT
Paszoen 1. Dsonoyus 56 6
I'maBa 1. JlomecTukamus u CeNEKIIUs 8 1




I'naBa 2. Teopus 3Bomtonnu. CBUIETENHCTBA IBOJIIOLIMHI 7 1
['naBa 3. @akTopsl FBOIIOLUN 18 1
I'naBa 4. Bo3HUKHOBEHHE U PA3BUTHE KU3HU Ha 3eMJie 9 1
I'maBa 5. BO3HMKHOBEHHE U Pa3BUTHE YEJIOBEKA - AaHTPOIIOT€HES 8 1
I'naBa 6. )KuBast MaTepust Kak cucreMma §) 1
Pazoen 2. Opeanusmul 6 axon0cuueckux cucmemax 35 4
['maBa 7. Opranusmel 1 OKpyKaroIias cpenia 13 1
I'maBa 8. CoobmiecTBa 1 95KOCUCTEMBI 11 1
I'maBa 9. buocdepa §) 1
I'nmaBa 10. buosiornyeckue 0CHOBBI OXPaHbI IPUPOIbI 5 1
[ToBTOpenue n3yueHHoro 3a kypc: « buonorus 10-11 xmace» 11

Hroro 102 10

TemaTnueckoe miannposanue 11 knace

Pa3nen (koam4ecTBO 4acoB)

XapakTepucTHKA AeSITeJIbHOCTH
00y4aromuxcst

Ne Tema ypoka KoJu-Bo Tun ypoka
.1 4acoB
Paznen 1. DBouaronus (56 4.)
I'naBa 1. lomecTukanus u cejexkuus (8 4.)
1/1 | Cenexuus Kak ImpoLecc U Kak Hayka. 1 YPOK «OTKPBITHS» HOBOT'O 3HAHMS
OpomalHMBaHKME KaK NEpPBbIH ITall CeJIEKLUU
212 LleHnTpBl 0TOMATHUBAHUS KUBOTHBIX U 1 YPOK 00111eMEeTOI0IOTHYECKOM
IIPOUCXOKACHUS KYJIbTYPHBIX PacTeHUH HalnpaBJIEHHOCTH
3/3 HckyccTBenHbIl 0T60p. KoMOMHaIIMOHHAS 1 YPOK 00IIEMETOA0IOTHYECKOM
CeJNIeKIUS HalpaBJIEHHOCTH
4/4 CoBpeMeHHbIe MeTOIbl 0TOOpa. I'eHOMHas 1 1 YPOK 00IIIEMETOA0IOTHYECKOM
KJICTOYHAsl CeJICKIUS HalpaBJIEHHOCTH
5/5 I'erepo3uc u ero NCNoab30BaHUE B CENEKLINN. 1 YPOK O0IIEMETOA0IOTHIECKOM
Otnanénnasi rubpuan3anus HalpaBJIEHHOCTH

O6T>$ICH$ITB, KaKMM 06p830M YCJIOBCK HAYUHJIICA
YIpaBJIATb 3BOHIOHH€ﬁ HeO6XOI[I/IMI>IX €My BHUOB.
XapaKTepI/BOBaTB MCTOABI KJIaCCHYECKOH 1
COBpeMeHHOﬁ CCJICKIIMH.

CpaBHI/IBaTB CKOPOCTH CO3JJaHUA HOBBIX COPTOB
paCTeHI/Iﬁ IIPpU UCIIOJIb30BAHUHN PA3JIMYHBIX
METOO0B CCIICKIINH.

CpaBHI/IBaTB CKOPOCTH CO3JJaHUA HOBBIX COPTOB
paCTCHI/Iﬁ IIpU UCIIOJIb30BAHUHN PA3JIMYHBIX
METO0B CCIICKIINH.




6/6 [Momummonnus. Kneroynas u XxpoMocoMHast 1 YPOK 00IIEMETOA0IOTUIECKOM O060CcHOBBIBaTh HEOOXOIUMOCTh PACILIUPEHUS
MH)KEHEpHs. DKCIEpUMEHTAIbHBII MyTareHes HaNpaBJICHHOCTH TeHETUYECKOTO pa3HO00pa3usi CEICKIIMOHHOTO
717 Wcronp3oBanue B celeKIMA METOIOB I'SHHOU U 1 YPOK 00IIEMETOI0JIOTHIECKOM Marepuaia
T€HOMHOW MH)XXKEHEepUU. bUoTeXHOIOTHS. HAIPaBJIECHHOCTU
8/8 BxoHO0# KOHTPOJIb 1 YPOK pa3BHBAIOIIETO KOHTPOJIS
I'naga 2. Teopus 3Bomommnu. CBujaeTebCTBA IBOJTIONUH (7 1)
9/1 PasButHe 3BOIIONIMOHHBIX HIEH. 1 YPOK «OTKPBITHS» HOBOTO 3HaHUS | XapakTepu3oBaTh HaydHble B3rrAabl K. JIunHes,
10/2 | OcHOBHBIE TOJIOKEHHS YBOJTIOIUOHHOM TEOPUU 1 ypok obmiemerogonorndeckoit | JK.-b. Jlamapka, K. KroBse. OniennBath posb
JapBuna. CuHTETHUECKAs] TEOPHS SBOJIOIIUU. HaIpPaBJIEHHOCTH teopuu 3o Y. JlapBuna B popMupoBaHuU
11/3 | IlaneoHrosornyeckue u oOuoreorpapuyeckue 1 YPOK 00111€MEeTOI0JIOTHYECKON COBPEMEHHOI Hay4YHOH KapTUHBI MHpA.
CBUJCTCIIBCTBA DBOJIIOIMM. HapaBJICHHOCTH XapakTepu30BaTh JAHHBIE, CBUIETENbCTBYIOIINE
12/4 | CpaBHUTEIHHO-aHATOMHYECKHE U 1 YPOK OOIIEMETO10JI0THIECKOM 00 3BOIIOLNH
AMOPHOJIOTHYECKHE CBUICTENHCTBA BOFOIHH. HaIpaBJICHHOCTH OOBACHATE, KaK y4E€HBIC yCTAaHABIMBAIOT
13/5 | PynumeHTapHbie Opranbl. ATaBU3MBI 1 YPOK OOIIEMETO10JI0THIECKON POACTBCHHBIC OTHOIICHUS MEXy BUIAMM,
HaINPaBICHHOCTH UCTIOJIB3YST METOBI MOJICKYIISIPHON OMOJIOTHH
14/6 | MonieKyIsIpHO - TeHETUYECKUE CBU/ICTEIbCTBA 1 YPOK 00111€MEeTOI0JIOTHYECKOM
SBOJTIOIHH. HAIPaBJIEHHOCTH
15/7 | O6o6marorwii ypok mo teme «Teoprs IBOJIOIHH. 1 YPOK pa3BUBAIOIIEr0 KOHTPOJIS
CBHIETENBCTBA SBOJIOIII
I'naBa 3. ®@akTopsl 3BoI00MHU (18 )
16/1 | Pa3Butue npeacrasieHuii o Bujge. Kpurepuu Buja 1 YPOK «OTKPBITHSDY HOBOTO 3HaHUs | XapaKTepu30BaTh OCHOBHbIE KPUTEPUHU BUIA.
17/2 | llonynaunoHHas CTPYKTypa BUaa. BHyTpuBHI0Bas 1 YPOK OOIIEMETO10JI0THIECKON XapakTepru30BaTh NOMYJISALUIO KaK
M3MEHUYUBOCTb. ['eHOoHA HAIPaBJIEHHOCTH AIIEMEHTAPHYIO €UHUILY SBOJIOIUH.
18/3 | Myraruu kak (akrop sBostoruu. Yactora 1 YPOK OOIIEMETO10JI0THIECKON BeI4ncaATE 4aCTOTHI ajieel u FeHOTUIIOB B
BO3HUKHOBEHUSA MYTaI_II/Iﬁ HapaBJICHHOCTU nomyJjisinuAX Ha OCHOBC YPAaBHCHUS Xapnau-
19/4 | JlabopatopHas paboTa «AHaIN3 T€HETHYECKOM 1 YPOK 00111eMEeTOI0IOTHYECKOM BaiinGepra.
M3MEHYMBOCTH B HOMYJIINUAX JOMAITHUX KOLICK) HaIpaBJICHHOCTU XapakTepu3oBaTh (PaKTOPHI (IBHAKYLINE CHJIIBI)
20/5 | IonynsimoHHast reHeTHKa. PaBHOBeCHast 1 YPOK 00ILEMETOA0IOTHYECKOI 9BOJIIOLIMH.
HOMYJAHUS HAIPABICHHOCTH OneHuBaTh OTHOCUTENBHYIO POJIb Apeiida reHoB
21/6 | VpaBuenue Xapau-BaitnOepra. ®akTops 1 YPOK 00I1EMEeTOI0NOTHYECKOM 1 0TOOpa B 9BOIIOLUH MOIYIISLHH.
SBOIOLUH HATIPABIICHHOCTH PaznuuaTth GopMbI ecTECTBEHHOTO 0TOOpA.
22/7 | Pemenue 3a/1a4 10 MOMYJSIIMOHHON T€HETHKE 1 YpOK peduiekcuu OGBACHATH POJIb ECTECTBEHHOTO 0TOOPA B
23/8 | CnyuaiiHble H3MEHEHHSI YacTOT ajlieici B 1 YPOK 0OIIIEMETOI0JI0T HIECKOH BO3HHKHOBCHUH aJlaNTaluH.
nonyssiusix. Jpeiid reHos HAIPABICHHOCTH Pasnuyarh pazHbie TUTIBI BUI000pa30BaHUS.
24/9 | EctecTBeHHBI 0TOOD - HANPABJIAIONINIA (akTOp 1 YPOK OGIL[EMETOA0NOTHYECKoil | ~\APAKTEPH30BATH OCHOBHbIE HAIPABICHAS




OBOJIIOIMH.

HaITpaBJICHHOCTHU

9BOJIOINHU

25/10 | Db heKTUBHOCTH €CTECTBEHHOTO 0TOOpA. 1 YPOK 00IIEMETOI0OTUIECKOM
Kymynarusnoe neiictBue otbopa HaIIPaBJICHHOCTH
26/11 | ®opmsI ectecTBeHHOTO 0TOOpPA. JIBMKYIINiT OTOOP. 1 YPOK 00IIEMETOA0IOTUIECKOM
Crabwmmsupyromuid 0t6op. Am3pynTuBHBINA 0TOOP HaIPaBJICHHOCTH
27/12 | Tlonosoii oT60p. BhIsiBICHKE CIEI0B pa3HbIX Gopm 1 YPOK OOIIEMETOI0J0THYECKOM
0TOOpa MpH aHAJIN3€ COBPEMEHHBIX MOTTYIISIIHHA HaIpaBJICHHOCTH
28/13 | HampaBiieHHE U IYTH 3BOJIIOLUH. AJlanTalyy. 1 YPOK 00111EMETOI0JIOTHYECKON
Apomopdos. Unnoananranus HaIIPaBJIEHHOCTH
29/14 | Bunoo6pasoBanue. M30s1ust Kak mycKOBOM 1 YPOK OOIIEMETOI0JI0THIECKON
MEXaHN3M BUI000pa30BaHHUSI HaIpaBJICHHOCTH
30/15 | MUKpOABOJIIONHUS ¥ MAKPOIBOJTIOIIHS. 1 YPOK 00111€MEeTOI0JIOTHYECKON
Kospomronys. @opmel 3BOTIOLHN HaIIPaBJIECHHOCTH
31/16 | I'eHeTHYECKHE MEXAHU3MbI KPYITHBIX 1 YPOK 00111€MEeTOI0JIOTHYECKOM
HBOJTIOITMOHHBIX MPe0Opa3oBaHUN HaIpaBJICHHOCTH
32/17 | O6o6matommuii ypok mo teme «DakTopsl 1 YPOK pa3BHBAOIIETO KOHTPOJIS
HBOJTIOITUN
33/18 | Ananu3 TeCTHPOBAHUS 1 yYpoK pediekcun
I'naBa 4. BosnnkHoBeHue u pa3putue ;ku3nu Ha 3emJe (9 4)
34/1 | CymHOCTb XU3HHU. [ MIOTE3bI MPOUCXOKICHUS 1 YPOK «OTKPBITHSD HOBOTO 3HaHHS | XapaKTepH30BaTh THIIOTE3bI IIPOUCXOXKICHHS
YKU3HU Ha 3emMiie KU3HU Ha 3eMIe.
35/2 | O6pa3zoBanue OHOJOIHYECKHX MOHOMEPOB U 1 YPOK OOIIIEMETO10JI0THIECKON OueHuBath poJib OMOJOTUU B POPMUPOBAHUU
nmoJmMepoB. ATMocdepa ApeBHEH 3eMin HaIpaBJICHHOCTU COBPEMEHHBIX MPEACTABICHUN O BOSHUKHOBEHUH
36/3 | dopMupoOBaHKE U 3BOIONHS IPOOUOHTOB. 1 YPOK OOIIEMETO10JI0THIECKON KM3HM Ha 3eMIIe.
OO0pa3zoBaHUe 1 IBOJIOIUS OUOJIOTHYECKUX HAIPaBJIEHHOCTH OOBACHATH METOIBI IATUPOBKU COOBITHIH
MeMOpaH MPOIILJIOTO.
37/4 | U3yuenue ucropuu 3emin. I coXpoHOIOTHYECKAs] 1 YPOK 00111eMEeTOI0NOTHYECKOM llepednciasTh KIIFOYEBbIC IBONOLMOHHbIC
mkaina. [lajgeoHronorus HAIPaBJICHHOCTH COOBITUS B UCTOPHHU PA3BUTHSA HKU3HHU.
38/5 | Pa3BuTHe xu3HH B KpunTo30e. OCHOBHBIE 1 YPOK 00111eMEeTOI0NOTHYECKOM OOBACHATL IPUYMHBI BHIMMPAHHS BUIOB
ABOJIIOIIMOHHBIC COOBITHSI B apXee U MPOTEPO30¢€. HAIPaBJICHHOCTH
39/6 | Pa3BuTue xu3HU Ha 3emiie B maneo3oe. [lepmckoe 1 YPOK 00IIEMETOA0IOTHYECKOM
BBIMHPAHHUE BUJIOB HANPaBIEHHOCTH
40/7 | Pa3BuTHe )u3HHU B Me3030¢. OCHOBHbBIE 1 YPOK 00I11eMETOI0NOTHIECKOM
HBOJIFOIIMOHHBIE COOBITHSI ME303051 HAPaBIEHHOCTH
41/8 | Pa3BuTHE )U3HU B KaliHO30¢. OCHOBHBIC 1 YPOK 00IIIeMETOI0NOTHIECKOM

OBOJIIOIIMOHHBIC COOBITHS KaltHO30s

HAITPaBJICHHOCTU




42/9

IIpomeKyTOUHBIN KOHTPOJIb

YPOK pa3BHBAIOLIET0 KOHTPOJIS

I';1aBa 5. BosHukHOBeHMEe

U pa3BHTHE YeJIOBeKa - aHTponorexHes (8 4)

43/1 | Mecto 4enoBeKa B CHCTEME )KUBOTO MHpa — 1 YPOK «OTKPBITHSD HOBOTO 3HaHHUS | XapaKTepHU30BaTh CUCTEMATHUECKOE MOJIOKEHNE
MophoJiornueckue u HU3NOJIOTHIECKUE TaHHBIE YeJ0BeKa.
44/2 | MecTo 4enoBeKa B CHCTEME )KUBOTO MHpA - 1 YPOK OOIIEMETOA0IOTHYECKON | BBIABIATBH UepThl CTPOCHHUS YEIOBEYECKOIO TENa,
TaHHBIE MOJICKYJISIPHOW OMOJIOTHH ¥ OHOJIOTHH HaIpaBJICHHOCTH 00yCJIOBIICHHBIE MPSIMOXO0KICHHEM.
pa3BUTHS XapakTepu30BaTh OCHOBHBIE JTAITbI
45/3 | IIpoucxoxaeHue yenoBeka. Mckomnaempie 1 YPOK 00111€MEeTOI0JIOTHYECKON aHTPOIOreHe3a.
npuMaTthl. ABCTPaJIONUTEKU HaIpaBJICHHOCTH HaxoauTh nH(pOpMAIHIO 0 MIPEIKaX YeTI0BEKa B
46/4 | Tlepsoie mpeacraButenu poaa Homo. 1 YPOK OOIIEMETOI0JI0THIECKON Pa3IMYIHBIX HCTOYHUKAX U OL[CHUBATH €€.
HAIPAaBIECHHOCTH OOBACHATH POJIb OMOJIOTMUYECKUX U COIIMAIbHBIX
47/5 | YenoBek HeaHaepTaabckuil. KpoMaHbOHIIBI. 1 YPOK 00111€MEeTOI0JIOTHYECKOM (pakTOpOB B SBOJIIOLMH YEOBEKA
Uccnenosanus npesnei JJHK HAIPABICHHOCTH
48/6 | Paccenenue nroneii mo 3emite. buonorunueckue 1 YPOK 00111€MEeTOI0JIOTHYECKOM
(aKTOPBI HBOJIOIIH YEJIOBEKA HaIpaBJICHHOCTH
49/7 | CoumanbHbie GaKTOPHI IBOJIOIMH YETOBEKA. 1 YPOK 00111€MEeTOI0JIOTHYECKOM
YenoBeyeckne pacel HalpaBJIEHHOCTH
50/8 | O6o6raromHii ypok 1mo TeMe «Bo3HUKHOBEHKE U 1 YPOK pa3BUBAIOIIET0 KOHTPOJIS
pa3BUTHE YEJIOBEKA - AHTPOIIOTEHE3
I'naBa 6. ’KuBasi maTepusi kak cucrema (6 )
51/1 | Cucrtemsl 1 ux cBoiicTBa. [IpocThie U CIIOXKHBIC 1 YPOK «OTKPBITUS» HOBOTO 3HaHUA | OOBSCHATH CYIIECTBEHHbIE OCOOCHHOCTHU Pa3HbIX
cucreMbl. CHCTEMHBIE CBOWCTBA. YPOBHEW OpraHu3aliy KU3HU Kak HepercKu
52/2 | OTKpbIThIC HEPABHOBECHBIC CHCTEMBI. 1 YPOK 00111eMEeTOI0JIOTHYECKOM COTIOJUMHEHHBIX CHCTEM.
Camoperynsnus, noanep >kaHue roMeocTasa HaIpaBJICHHOCTH BBISABIATE IPOCTHIE U CIIOKHBIE CUCTEMBI.
53/3 | Ycnoxuenue GHOJOTHYECKUX CUCTEM B XOJIE 1 YPOK 00111eMEeTOI0NOTHYECKOM XapakTepu30BaTh 0COOCHHOCTH )KHUBBIX CUCTEM
sBoJirolui. CaMoopraHu3anys Ha pa3HblX YPOBHSIX HalnpaBJIEHHOCTH KaK CJIOKHBIX HEPAaBHOBECHBIX OTKPBITBIX CHCTEM.
54/4 | Muoroo06pasue OpraHH4eCKOro MUpa. 1 YPOK 00111eMEeTOI0NOTHYECKOM OOBACHATL yCIOBMS, HEOOXOAUMBIE JJIs
CucreMaTHka. [TpuHIMTIBI I(J'IaCCI/I(l)I/IKaI_II/II/I HaIpaBJICHHOCTU caMOOpraHu3al CUCTEM.
55/5 | OcHOBHBIE CHCTEMAaTHYECKHE TPYIIIBI 1 YPOK 00ILEMETOA0IOTHYECKOM OOBACHATH, KaK C TIOMOILBIO OOPATHBIX CBS3EH
OPraHu4eCcKoOro Mupa. HaIIPaBJIEHHOCTH IMOICPIKUBACTCA TOMEOCTAa3 B OpraHu3sMax
56/6 | OboOmaromuii ypok mo teme «JKuBast MaTepusi Kak 1 YPOK Pa3BUBAIOIIEr0 KOHTPOJIS

CUCTCMA)

Pa3nen 2. Opranusmsbl B 3K0JIOrHYeCKUX cucremax (31 4v)

I'naBa 7. Opranu3mbl M oKpy:kawmas cpena (13 1)




57/1 | B3auMOOTHONICHHS OpraHK3Ma U CPEeIbl. 1 YPOK «OTKPBITHS» HOBOTO 3HaHUS | XapaKTEpU30BATh OPTAHU3MBI U IIOIYJIALIUH 110
DKosornyeckue haKTophl. UX OTHOIICHHIO K 3KOJIOTUYECKHM (haKTOpaMm.

58/2 | IlpakTuueckas padota «BiusHue TemrepaTypsl 1 YPOK peduiekcuu AHanu3upoBaTh CTPYKTYPY U JUHAMUKY
BO3/lyXa Ha CaMOYyBCTBUE YEIOBEKa» OIS,

59/3 | IIpakTnueckas padora «/3ydyeHne pazHOOOpa3us 1 YPOK peduiexcun Onpenesnsith )KU3HCHHbBIE CTPATErHH BUJIOB.
MEJIKHX ITOYBEHHBIX WICHUCTOHOTHX B Pa3HBIX XapakTepu30BaTh YKOJOTHUECKUE HUIINA U
HKOCHUCTEMAX) OTIPE/ICIISITh )KU3HEHHBIE ()OPMBI BUIOB

60/4 | Tlonynsuus Kak nmpupoaHas cuctema. CTpykTypa 1 YPOK OOIIEMETO10JI0THYECKOM
TIOTTYJISIITUH HaIpaBJICHHOCTH

61/5 | Jlunamuka nomyssiiuu. BosHel xu3Hu. Perymnsims 1 YPOK 00111€MEeTOI0JIOTHYECKON
YHCICHHOCTH TOIYJISIIANA HaIpaBJICHHOCTH

62/6 | Bux xak cucteMa nomyssiiuid. [lomynsiuonHas 1 YPOK 00111€MEeTOI0JIOTHYECKON
CTPYKTypa Buaa. Apeain HaIpPaBJIEHHOCTH

63/7 | IlpucrnocoOseHNsT OPraHu3MOB K JICHCTBUIO 1 YPOK 00111€MEeTOI0JIOTHYECKOM
HKOJIOTUYECKUX (DaKTOPOB. HaIpaBJICHHOCTH

64/8 | JlabopatopHas pabora «OmnpeseneHue 1 YPOK peduiekcuu
MPUCTIOCOOIEHUH pACTEeHU K pa3HBIM YCIOBUSAM
CpeIbD»

65/9 | Bun u ero xwusHenHas crparerus. K-ctparerus, r- 1 YPOK OOIIIEMETO10JI0THIECKON
CTpaTerus HAIPaBJIEHHOCTH

66/10 | IIpakTrueckas paboTa «BelaeneHue MPU3HAKOB 1 ypoK pediekcuun
JUISl OTHECEHHUS BHIOPAHHBIX PACTCHUM WU
KUBOTHBIX K K-, r-ctpaTeram»

67/11 | Dxonoruueckass HUIIA BUIA. 1 YPOK OOIIEMETO10JI0THIECKON

HAIPaBJIEHHOCTH

68/12 | 3ak0H KOHKYPEHTHOTO HCKIFOUeHUs. JKU3HEHHbIE 1 YPOK OOIIEMETO10JI0THIECKON
(dhopMbI HAIPaBJIEHHOCTH

69/13 | O6o6aroIKii Ypok 1mo Teme «OpraHu3Mbl | 1 YPOK pa3BUBAOUIEr0 KOHTPOJIA
OKpY’KaroIas cpesia»

I'naBa 8. Coo0mecTBa u 3xocuctemsl (11 1)

70/1 | CoobuiectBo. DxocucreMa. buorenos. Coiicta u 1 YPOK «OTKPBITUSD» HOBOTO 3HaHMs | XapaKTepH30BaTh COOOIIECTBA )KUBbIX
POJIYKTUBHOCTh SKOCHCTEM. OPraHNU3MOB U SKOCHCTEMBI 110 UX OCHOBHBIM

71/2 | IlpakTryeckas padora «3ydeHue u onucanue 1 YPOK peduiekcuu napaMmerpam.

HKOCHUCTEM CBOEI MECTHOCTH» Bbienars ocHOBHbIE (DyHKIIMOHABHBIE OJOKU B

72/3 | dyHKIMOHAIBHBIC OJOKH COOOIIECTBA. 1 YPOK 00IIIeMETOI0NOTHIECKOM 3KOCUCTEMAX.

OKoJIoruuecKas InupamMuja.

HAITPaBJICHHOCTU

CocTaBnsATh CXeMbI TPO(PUUECKUX CETeH.




73/4 | IlpakTuueckas padota «CoCTaBICHUE MUIICBBIX 1 YPOK peduiekcuu BBIABIATE BUBI, BAKHBIE IS CYKLECCUM.
LEnei BrISBIATH NOCIIEACTBUS AHTPOIIOTEHHOTO

74/5 | MexXBHIIOBBIC U MEKIIOMYJISILIMOHHBIC CBSI3H B 1 YPOK 00IIEMETOA0IOTUIECKOM BO3JICHCTBUS HA YKOCUCTEMBI CBOETO PErMOHA,
coobuiectBax. buornyeckue B3auMOOTHOIICHUS HaNpaBJICHHOCTH IpeyIaraTh Croco0bl CHIKEHHS aHTPOTIOTEHHOTO
OpPraHu3MOB B SKOCHCTEME. BO3/CUCTBUS Ha YKOCUCTEMBI

75/6 | IIpocTpaHCTBEHHOE YCTPOWCTBO COOOIIECTB. 1 YPOK OOIIEMETOI0J0THYECKOM
CTOKOBBIE CEPUU IKOCUCTEM HaIpaBJICHHOCTH

76/7 | IpakTuueckas padota «OIlCHKa BIUSHUS IPYCHOU 1 YPOK peduiekcuu
CTPYKTYPHI Ha pacupee]IeHHE JTUITATHUKOBY

77/8 | unamuka coobmiectB. Camoperynsuuns 1 YPOK 00111€MEeTOI0JIOTHYECKON
skocucteM. CyKIieccuu HaIpaBJICHHOCTH

78/9 | JlabopaTtopHas pabora «BrisiBiIcHUE 1 YPOK peduiekcuu
HKOJIOTUIECKUX OCOOCHHOCTEH COOOIIECTBA JKUBBIX
OpPraHu3MOB aKBapHuyMa KaK MOJIEITH IKOCUCTEMBI»

79/10 | ®opmupoBanue coodiiecTs. Bumosoe 1 YPOK 00IIEMETOI0JIOTHIESCKOM
pazHOOOpa3ue U yCTOMIMBOCTH COOOIIECTB HaIpaBJIECHHOCTH

80/11 | O6o6maromuit ypok mo teme «CoooriecTsa u 1 YPOK pa3BHBAOIIETO KOHTPOJIS
HKOCUCTEMBI»

I'naBa 9. buocdepa (6 1)

81/1 | Buocdepa - sKocHcTeMa BBICIIErO paHra. bruomsr - 1 YPOK «OTKPBITHS» HOBOTO 3HaHUS | XapakTepu30BaTh OMochepy KaK YHHUKAIbHYIO
OCHOBHBI€ THIIbI 3KOCHUCTEM HKOCUCTEMY

82/2 | Ilpencrasnenus B. 1. BepHaackoro o GyHKIuAX 1 YPOK 0OIIEMETO10JI0THIECKON OueHuBaTh pOJIb )KUBBIX OPraHU3MOB B
JKUBOTO BelllecTBa B brocepe HAIPaBJICHHOCTH nepepacnpe/ielieHuu IOTOKOB BEIIeCTBA U

83/3 | Poanb yenoBeka B 6rochepe. AHTPOIIOTCHHOE 1 YPOK 0OIIEMETO10JI0THIECKON SHCPTHH.

BO3JIciicTBUE Ha Onochepy HAIPaBJICHHOCTH XapakTepu3oBaTh pa3HO00pa3re SKOCUCTEM.

84/4 | TlpakTrueckas paborta «OleHKa aHTPOIIOT€HHBIX 1 yYpOK pedriekcun OuenuBaTh XapakTep IEPECTPONKH DIKOCHCTEM,
U3MEHEHUH B IpUPOJIE» CBs3aHHBIN C ACATCIIBHOCTHIO YCJIOBCKA.

85/5 | IlpakTrueckas paborta «Bo3aeiicTBre YeloBeKa Ha 1 yYpOK pedriekcun XapaKTepHu30BaTh KOHLEIIMIO YCTONYUBOTO
BOJIHYIO Cpeqly U Oepera BoJ1I0EMOB) Pa3BHTHA

86/6 | Obo6maromuii ypok mo teme «buochepar 1 YPOK pa3BUBAIONIEr0 KOHTPOJIsi | DPITIOJHEHHE TECTa

I'naBa 10. BuoJjiornyeckue 0CHOBbI OXPaHbI PHUPOABI (5 1)

87/1 | CoxpaHeHre MHOTO0Opa3us BUJIOB KaK OCHOBA 1 YPOK «OTKPBITHUSD HOBOTO 3HaHUs | OIleHHBaTh BO3MOXXHOCTHU TOIICPKAHUS
ycroitunBoctu 6uochepsl. CoxpaHeHue OMO0JIOTUYECKOT0 pa3Ho0Opa3us Ha
reHO(OHIOB U PEMHTPOTYKIIUS HOMYJSIIMOHHO-BUOBOM, TeHETHUECKOM U

88/2 | Coxpanenue u nojep>xaHue OHOJIOrHYECKOTO 1 YPOK 00IIEMETOA0IOTHIECKOM HKOCUCTEMHOM YPOBHSIX.




pa3HoO0Opa3us Ha SKOCUCTEMHOM ypoBHe. Oco00 HalpaBJICHHOCTU XapakTepru30BaTb OCHOBHbBIE METOIbI

OXpaHsieMbl€ TEPPUTOPHH. OMO0JIOTHYECKOTO MOHUTOPHHTA.

89/3 | buonoruyeckuit MOHUTOPUHT. broMHAMKAIHSI 1 YPOK 00IIEMETOA0IOTUIECKOM Bbienars nepcneKTUBHBIE OMOIOTHYECKHE
3arpsi3HeHU 6uochepbl HaIPaBJICHHOCTH WHUKATOPBIL.

90/4 | Mcmonp30BaHKEe JOCTHKEHHH OMOIOTHH IS 1 YPOK 00IIEMETOI0JIOTHICCKOM XapakTepru30BaTh BO3MOXKHOCTH TIPUMEHEHUS
o0ecrieyeHns 4YeJI0BEYECTBA IPOIOBOIBCTBUEM H HaIpaBJICHHOCTH JNOCTH)KEHUI OMOJIOTHH JJISl PEHICHUS
SHEPruell ¢ MUHUMAJIBHBIM YIIepOOM JUIsSt TPUPOIBI PUPOJ00XPAHHBIX MPOOIIEM

91/5 | ToroBblii KOHTPOJIb 1 YPOK pa3BHUBAOUIErO KOHTPOJIsI | BeIosHEHKE TecTa 3a Kype CPEeIHEN IIKOJIbI

IloBTOpeHue n3yueHHoro 3a kypc: « buosorus 10-11 kaace» (11 4.)

92- Tpenunr tectupoBanue no Bapuanram ['MA 10 YPOK pa3BUBAIOLIETO KOHTPOJIA BelnonHeHue TecTa 3a Kype CpeaHe IMIKOJIbI
101

102 | OGoOmenue 3HaHNH 32 KypC OCHOBHOM IIIKOJIBI 1 YPOK peduiekcuu




