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1.IIOACHUTEJIBHASA 3AIIUCKA
Pabouas nporpamma pazpaboTaHa Ha OCHOBAaHHH ITPUMEPHOH MPOTPaMMBbI CpeHETO (IIOJTHOT0) 00IIero 0OpazoBaHust Mo OUoOTHH (yriTyOJIeHHBIH) U
aBTOPCKOH TpOTpaMMBbI CpeaHero (MOJIHOTO) 00mero oopaszoBanus o Ouosoruu 10-11 kimaccer (yriryOlneHHBIH YpOBeHB), aBTOphl: [.M. Jlpmmiwir,
JI.B. Beicoukas, O.B. Cabmuna. M.: Ilpocsemenune, 2020. —368c. [Iporpamma pexomennoBaHa MuHHCTEpCTBOM 00pa3oBaHus U Hayku PO,
pa3paboTaHa B COOTBETCTBHH C (peaepaabHbIM KOMIIOHEHTOM TOCYIapCTBEHHBIX OO0IIe00pa30BaTEbHBIX CTAHIAPTOB CpPeaHEro (IIOJIHOTO) OOMIero
o0Opa3oBaHus M0 OUOJIOrMH Ha TPO(UIHLHOM YPOBHE, MOJTHOCTBHIO OTPAXKAOIIask COIEpPKaHne IPUMEPHOU MTPOrpPaMMBlI.
Pabouas mporpamma cocraBiieHa Ha OCHOBE HOPMaTUBHO-IIPaBOBBIX TOKYMEHTOB
3akona P® «O06 obpazoBanum» Ne 273 ot 29.12.2013 r.
denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa o0Iiero oopasoBanus u Hayku Poccuiickoit ®denepanun ot 17 nexadbps 2010 Ne
1897
OenepalibHbIl NepeyeHb Y4EOHHKOB, PEKOMEHJOBaHHBIX MHHHCTEPCTBOM OOpa3oBaHus M Hayku Poccuiickoii denepanuu K HCHOJIb30BAaHUIO B
o0pa3oBaTesIbHOM Ipoliecce B 0011e00pa30BaTEIbHBIX YUPEXKIEHUAX
ABTopckoii mporpammsl 1o 6uosioruun ais 10-11 knaccoB OY. Yriybnenusiii ypoBeHb. ABTopbl:. buonorus I'"M. [IpmMmun, JI.B. Beicoukas, O.B.
Cabnuna. M.: TIpocsemenue, 2020. —368c.), MOJIHOCTHIO OTpaXkaromas coaepkanue [IpumepHoit mporpaMmel.
[Iporpamma pa3paboTaHa ¢ y4€TOM aKTyalbHbIX 3a7ad OOydeHMs, BOCHMTAHUS U pa3BUTHS oOyuaromuxca. [Iporpamma y4duThIBaeT ycloBuS,
HEOOXOIUMBIE NJIsi Pa3BUTHS JIMYHOCTHBIX W IIO3HABATENIbHBIX KadecTB oOydaromuxcs. IIporpamma paccuntana Ha 204 yaca. B mporpamme
COJIEPXKUTCS MPUMEPHBIN NepeUeHb J1a00PATOPHBIX U MPAKTUUYECKUX PadOT, HE BCE U3 KOTOPBIX 00SA3aTeIbHBI JUIsSl BBINOJIHEHHS, MOXKET BbIOpaTh U3
HUX T€, U1 IPOBEICHHS KOTOPBIX €CTh COOTBETCTBYIOIME YCIOBUS B IIKOJIE.
B cucreme ecrecTBEHHO-HaydyHOro 0Opa30BaHMsI OMOJIOTUS KaK ydeOHBIH MpeiMeT 3aHUMAaeT BaKHOE MECTO B (POPMHUPOBAHUM HAYYHOUH KapTHUHBI
MUPA, FKOJOIMUYECKOI'0 CO3HAHUS; LIEHHOCTHOI'O OTHOUIEHHUS K )KMBOM MPHUPOJIE U YETIOBEKY; COOCTBEHHON MO3ULIMU 110 OTHOILIEHUIO K OMOJIOrMUECKOM
nHGOpMalKH, MOTy4aeMON U3 pa3HbIX HCTOUHUKOB.
OcBoeHue mnporpamMmbl IO OHOJNIOTMU OOecIeYMBaeT OBJAJEHHE OCHOBAMM Y4eOHO-HCCIENOBATENbCKON MAEATEIIbHOCTH, HAyYHBIMH METOJaMHU
peleHus pa3IMYHbIX TEOPETUYECKUX U IPAKTUYECKUX 3a/au.
N3yuenue Ouonorun Ha NpoQWIBHOM YPOBHE OPHEHTHPOBAHO Ha  HOATOTOBKY K IOCIEAymoleMy HpodeccHOHAIbHOMY 00pa30BaHMIO,
pa3BUTHEMHIMBUIyalbHBIX CIIOCOOHOCTEH, oOydaromuxcs nyrém Oojiee riyOOKOro, 4em mpeaycMarpuBaercsi 0a30BbIM YPOBHEM, OBJAJCHMS
OCHOBaMM OMOJIOTUH M METOJAMU U3YyYEHHsI OPraHUnYeCKOro MHpa.
N3yuenune Ouonoruu Ha Npo(UIbHOM YpOBHE OOECHEeYMBACT: MPUMEHEHHE MOJYYEHHBIX 3HAHUW MJI peIIeHUs NPAKTUUYEeCKUX U yuyeOHO-
UCCIIEIOBATENIbCKUX ~ 3aJlady, yYMEHHE CHCTeMaTH3MpoBaTh W 0000IIaTh MOJy4YEHHbIE 3HAHUS; OBJIQJEHUE  OCHOBAMM MCCIIEOBATEIILCKOM
JeATeIbHOCTH OMOIOTHYECKON HAMPAaBICHHOCTH U TPAMOTHOTO 0(OPMIICHHS MTOJTydeHHBIX Pe3yJIbTaTOB.
W3yuenue nmpeamera Ha NpoQUIBHOM YpOBHE TO3BOJISIET (GOPMUPOBATh y OOy4arOIMXCS YMEHUE aHAIW3UPOBATh, MPOTHO3UPOBATH U OLEHUBATh C
MO3UIMU 3KOJIOTUYECKON 6€30I1aCHOCTH MOCIEACTBUS IS TEIbHOCTH YEJIOBEKA B IKOCUCTEMAX.



Ha npodunsHOM ypoBHe u3ydenume mnpeamera «buornorus» B yactu (HOpMUPOBaHHMS y OOYHYAIOIIMXCS HAyYHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIEHAayYHBIX METOJIOB, OCBOEHHUS TPAKTHYECKOTO TPUMEHEHHUS HAayYHBIX 3HAHUM OCHOBAHO Ha MEXIIPEIMETHBIX CBS3SIX C TpEAMETaMHU
o0iacTeil eCTeCTBEHHBIX, MATEMAaTHYECKIX M TYMAaHUTAPHBIX HAYK.

OO0mas xapakrepucTuKa yuedOHOro npeamera

B cucreme ectecTBEeHHO-HAYyYHOTO 00pa30BaHUS OMOJIOTHS KaK YU4eOHBIH NMpEAMET 3aHMMAaeT BaKHOE MECTO B (pOPMHUPOBAaHMH: HAYYHOW KapTHHBI
MHUpa; GYHKIMOHAIBLHONW IPAMOTHOCTH, HEOOXOAUMOM Ui IOBCEJHEBHOM KM3HU; HaBBIKOB 3/I0POBOT0 M OE301aCHOTO JIsl YEJIOBEKA U OKpY)Karolen
cpenbl 00paza JKU3HU; SKOJIOTMYECKOTO CO3HAHMSI; IEHHOCTHOTO OTHOIIEHHUS K KHBOM IIPUPOJIE U YEJIOBEKY; COOCTBEHHOM MO3MIIMU [0 OTHOILIEH U0 K
Oouonornyeckoi MHMPOpPMAaLMK, MOTy4aeMON U3 Pa3HbIX UCTOUYHUKOB. M3ydeHue Omosiornu co3iaér ycnoBus JUisl (GOPMUPOBAHUS y O0yYaromIMXCs
MHTEJJIEKTYaJIbHBIX, TPaKJAHCKUX, KOMMYHHUKAIIMOHHBIX U UHPOPMALTUOHHBIX KOMIETEHIIUH.

N3yuenne kypca «buosiorus» B crapiieil KoJie HAMPaBJIECHO Ha PEIIEHUE CIETYIONIMX 3a1a4:

1) dopmupoBanue cucTeMbl OMOJOrMYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAayYHOU KapTUHBI MUPA;

2) pa3BUTHE JIMYHOCTH OOYYaIOIIMXCS, UX HMHTEJUIEKTYaJIbHO€ M HPABCTBEHHOE COBEPUICHCTBOBAHUE, (OPMHUPOBAHUE Y HUX T'YMAHUCTUYECKUX
OTHOIICHUH U SKOJIOTHYECKH 11eJIECO00pa3HOT0 MOBEACHUS B OBITY U TPYJOBOM IEATENBHOCTH;

3) BbIpaOOTKY MOHUMaAHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUU OHOJIOTHH, a Takke (OPMHpPOBAHHE OTHOLIEHUS K OMOJIOTHM KaK BO3MOXKHOM
obnactu Oyaymiel MPakTUIECKOU JIeATeTLHOCTH.

Ilesmm Ouosornueckoro oOpa3oBaHus B CTapilel 1IKoJe GOPMYIUPYIOTCS Ha HECKOJIBKUX YPOBHSX: IJ100aJIbHOM, METApeIMETHOM, JJUMYHOCTHOM U
IIPEIMETHOM, Ha YpOBHE TpeOOBAHUH K pe3yabTaTaM OCBOCHHUS COAECP KAHUSA IPEAMETHBIX IPOrPaMM.

I'moGanbHble LEaM OHOJIOTHYECKOrO OOpa30BaHMs SBISAIOTCS OOIMMHM A OCHOBHOW M CTaplleil INKOJBI M OMNPEAEISIOTCS COLUAIbHBIMU
TpeOOBaHUAMH, B TOM YHUCJIE MU3MEHEHUEM COLMATBHOM CUTyallud pa3BUTHS — pPOCTOM HMH(OPMALMOHHBIX MEPErpy30K, U3MEHEHHEM XapakTepa U
crioco0oB OOIIEHUS U COLMAIbHBIX B3aUMOACHUCTBUI (00BEMBI U CHOCOOBI MOTydeHHs MHGOPMALUU MOPOXKIAIOT PAJ OCOOCHHOCTEH pa3BUTHS
COBpPEMEHHBIX NopocTKOB). Hanbosee npogyKTUBHBIMU Ul peLIeHUs 3a/1ad Pa3BUTUS MOJIPOCTKA SABISIOTCA COLIMOMOPATIbHAS U UHTEIIEKTyaIbHasl
B3pPOCIIOCTb.

ITomumo 3TOTO, rI00ANIBHBIE LENIN (GOPMYITHPYIOTCS ¢ YUETOM PACCMOTPEHUS OMOJIOTUYECKOTO 00pa30BaHMsI KaK KOMIIOHEHTa CUCTEeMbl 00pa30BaH Ust
B LI€JIOM, IO3TOMY OHH SIBJISIFOTCS HanboJiee OOLUMH U COLIUAIBHO 3HAUYUMbBIMH.

C y4€ToM BBbIIIEHA3BAHHBIX 110/IX0J0B IJI00aIBHBIMU LEIAMH OHOJIOTMYECKOr0 00pa30BaHUs SABISIOTCS:

conmaan3anus oOyJyaroIuxcs Kak BXOXJAEHUE B MUP KyJIbTYpbl U COLMAJIbHBIX OTHOIIECHUI, 0OecreunBaroliee BKIIOYEHUE ydallluxcs B Ty WIH
UHYIO TpyIy 100 0O0LUIHOCTh — HOCUTEINS €€ HOPM, LIEHHOCTEH, OpUeHTalHii, 0CBauBaeMbIX B IPOLIECCE 3HAKOMCTBA C MUPOM KHUBOW IIPUPOIbI;
npuodIIeHre K I103HABaTEJIbHOM KyJbType KaK CHCTEME II03HaBaTeNIbHBIX  (HAy4YHbIX) IIEHHOCTEW, HAKOIUICHHBIX OOIIecCTBOM B cdepe
ouonornyeckoit Hayku. [Tomumo 3Toro, Ouosioruueckoe 0Opa3oBaHue Ha CTapIIei CTyIEeHH PU3BAHO O0ECTIEUHTh:

OPHMEHTAIUIO B CUCTEME ATUYECKUX HOPM U LIEHHOCTE OTHOCUTEIBHO METOIOB, PE3yJIbTATOB U JOCTH)KEHUH COBPEMEHHOMN OMOJIOrMUECKOM HayKu;
Pa3BUTHe MIO3HABATENBHBIX KAYECTB JUYHOCTH, B TOM YHCIE  [03HABATEJIbHBIX MHTEPECOB K M3YUEHHUIO OOLIMX OMOIOTMYECKUX 3aKOHOMEPHOCTEN
U CaMOMY MPOLIECCY HAYYHOTO NTO3HAHUS;



OBJIaJleHHe YYeOHO-TI03HABATEIIPHBIMU M IICHHOCTHO-CMBICIIOBBIMH ~ KOMIICTCHTHOCTSMH JUIT (DOPMUPOBAHHSI MTO3HABATEIIBHON W HPAaBCTBCHHOU
KYJIBTYpBI, HAY9HOTO MUPOBO33PEHHUS, & TAKKE METOJIOJOTHEH OMOJIOTHIECKOTO SKCIIEPUMEHTA U 3JIEMEHTAPHBIMUA METOAaMU OMOJIOTHIECKUX
(opMHUpoOBaHHE YKOJOTHYECKOTO CO3HAHMS, [IGHHOCTHOTO OTHOLICHUS K YKMBOU MPHUPOJIE U YETIOBEKY.

MecTo Kypca B y4eOHOM ILIaHe.

CornacHo YuyeOHOMY IIaHYW TOJI0BOMY KasieHnapaHoMy rpaduky MBOY «Capmanosckas COII» ¢ ygeToM mpOMeKYTOUHBIX KaHUKYII, HA U3yU4eHUE
ouonorun ¢ 10 mo 11 kmace npeaycmoTpeno 34 yueOHbIX Henlenu. B cBsI3u ¢ 3THM, a TaKKe YUUTBIBAs PEKOMEH 1IN

Jlannasi pabouasi mporpamma paccuutana Ha 204 wgaca: 10 kimacc - 102 gaca (3 waca B Hemento), 11 kmacc —102 waca (3 waca B Hemenio), B
COOTBETCTBUU C YUCOHBIM IIJIAHOM IIKOJIBI.

Kypcy 6uonorun Ha cTyreHu cpeHero o01ero oopa3oBaHus MPEMIeCTBYeT Kypc OUOIOTUH, BKITIOYAIONIUN 2JIEMEHTApHBIE CBEJIEHNS 00 OCHOBHBIX
ouonormueckux oObekrax. CoaepxaHue Kypca OHOJIOTMM B OCHOBHOM IIKOJIE CIY)KMUT OCHOBOM Uil M3y4eHHs] OOLUX OHOJIOTHYECKUX
3aKOHOMEPHOCTEH, TeOpHUH, 3aKOHOB, THITOTE3 B CTAPIIEH IIKOJIE, T1e 0c000€e 3HaYeHHE IPUOOPETAIOT MUPOBO33PEHUECKUE, TEOPETUICCKUE TTOHITHSL.
Takum oOpazoM, conepkaHue Kypca OHOJIOTHMH B CTapiield IIKoje O0oJiee TOJHO pacKphIBaeT OOIIHe OMOJOTUYECKHE 3aKOHOMEPHOCTH,
TIPOSIBIIIONINECS HA PA3HBIX YPOBHSIX OPraHU3aIluH KUBOH MPUPO/IBL.

2.PE3YJIbTATBI OCBOEHUSA KYPCA BUOJIOT'NA

JlesTenbHOCTh 00pa30BaTENHHOTO YUPESXKACHHS 00IIero oOpa3oBaHus B 00y4eHHUH OMOJIOTHH B CpeaHel (ITOTHOM) IIKOJIe AOJDKHA OBITh HaIpaBjieHa
Ha JOCTH)KEHHE 00YyUYaIOUUMUCS CJIETYIOLIUX

JIMYHOCTHBIX Pe3y/ibTaTOB:

1) peanu3anuy STHYECKHUX YCTAHOBOK 10 OTHOILIEHUIO K OMOJOTHYECKUM OTKPBITUSAM, UCCIEAOBAHUAM U X Pe3ybTaTaM;

2) npu3HaHUs BBICOKOW IIEHHOCTHU KHM3HU BO BCEX €€ MPOSIBICHUSAX, 3J0POBbsl CBOETO U JPYruX JIOJCH, peanus3alui YCTaHOBOK 370pOBOro o0Opasa
KU3HU;

3) cdhopMUPOBAHHOCTH IMO3HABATEJIbHBIX MOTHBOB, HANpaBJICHHBIX HAa T[IOJyY€HHE HOBOTO 3HaHUS B 00JacTH OHOJIOTMM B CBSI3U C
OyayuieinpodeccHoHaIbHON IESATENbHOCTHIO WM OBITOBBIMU NMPOOIEMaMHU, CBSI3aHHBIMU C COXpAaHEHUEM COOCTBEHHOTO 37J0POBbS U HKOJIOTHYECKOI
0€301acHOCTH.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHUS BBITYCKHUKAMU CTapIIeH MIKOJIbI 6a30BOr0 Kypca OMOJIOTUH SIBISIFOTCS:

1) oBnageHNe COCTABIISIFOIIMMHU UCCIIEIOBATENBCKON U MTPOEKTHOM JIeATENBHOCTH, BKIIIOUAsl YMEHUS BUJIETh TPOOJIEMyY, CTAaBUTh BOIPOCHI, BBIIBUTaTh
TUIOTE3bl, /aBaTh OMpEICNCHUs] MOHITUAM, KIaCCH(PHUIMPOBATh, HAONIOAATh, MPOBOIAWTH SKCIIEPUMEHTHI, JejaTh BBIBOJABI U 3aKIIOUYCHUS,
CTPYKTYpPUPOBATh MaTepuai, OObSICHSITh, JOKAa3bIBaTh, 3AIIUIIATH CBOU HJIEH;

2) ymeHusi paboTaTh C Pa3HbIMU MCTOUYHUKAMU OMOJIOTMYECKON MH(POpPMAINK: HAXOAUTh OMOJOTHYECKYI0 MH(MOPMALUIO B PA3IMYHBIX UCTOYHHUKAX
(Texcte yueOHMKA, HAYYHO-TIOMYJSIPHON JUTEpaType, OMONOTUYECKUX CIIOBApsIX M CIPAaBOYHHMKAX), aHATM3WPOBATh M OIIEHHWBATH WH(OpMaINIO,
peoO0pa3oBbIBaThH HHGOPMAITUIO U3 OJTHOW POPMBI B IPYTYIO;

3) cocoOGHOCTH BBIOUPATH 1I€TIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOUX JICHCTBUSX U MOCTYIKAX IO OTHOIICHHIO K YKMBOW MPHUPOJIE, CBOEMY 3J0POBBIO
1 3JI0POBBIO OKPYKAIOIIIHX;



4) yMeHUs aJeKBaTHO WCIIOJIb30BATh PEUEBBIC CPEICTBA JUIS JUCKYCCHU M apryMEHTAllMd CBOCH TO3WIIMH, CPABHUBATH Pa3HBIC TOUYKH 3PCHHS,
apryMEHTHPOBATh CBOIO TOUKY 3PCHHS, OTCTAaNBATh CBOIO TIO3HIIHIO.

IIpenmMeTHBIMHU pe3yIbTATAMM OCBOCHHS BBIITYCKHIUKAMU CTAPIICH IKOJIBI Kypca OHOJIOTHHA 6a30BOTO YPOBHS SIBIISTFOTCS:

B no3HaBaTe/ibHOI (MHTENJIEKTYalbHOM) cdepe: XapaKTePUCTHKA COJCPIKAHHUS OMOJOTHYCCKHX TEOpUi (KJIETOYHAs, SBOJIIOIMHOHHAS TEOPHUS
HapBuna); yuenust BepHanackoro o 6mocdepe; 3akoHOB MeHENs, 3aKOHOMEPHOCTSH M3MEHYMBOCTH, BKJIAJla BBIJAIONINXCS YYEHBIX B PAa3BUTHUE
OMOJIOTMYECKOW HAyKW; BBIJICJICHUE CYIMICCTBCHHBIX MPHU3HAKOB OMOJIOTHYECKUX OOBEKTOB (KJIETOK: PACTUTCIBHBIX W JKUBOTHBIX, JOSJICPHBIX U
SIIEPHBIX, TIOJIOBBIX M COMATUYECKHX; OPTaHU3MOB: OJHOKJIETOUHBIX M MHOTOKJIETOUHBIX; BHJIOB, DKOCHUCTEM, OMocdepsl) M MporeccoB (0OMeH
BEIIECTB, pa3MHOXKEHHWE, JEJeHHe KIETKH, OIUIOJOTBOPEHHEe, JEHCTBHE WCKYCCTBEHHOTO M €CTECTBEHHOTO OTOOpOB, (OpPMHpPOBAHUE
MPUCTIOCOOJIEHHOCTH, 00pa30oBaHUE BUIOB, KPYTOBOPOT BEIIECTB U MPEBPAIICHHS YJHEPTUHU B dKOCHUCTEMax U Ouocdepe); oObICHEHHE POk OUOJIOTUH
B (hOpMHPOBAHUH HAYIHOTO MHUPOBO33PEHUS; BKIIaa OMOJIOTHYECKUX TeOpHid B (DOPMHUPOBAHKE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MUPA,
OTPHUIATESIILHOTO BIUSHUS AJKOTOJISI, HUKOTHHA, HAPKOTUYCCKUX BEIIECTB HA PAa3BUTHE YEJIOBEKA; BIUSHUS MYTarcHOB HAa OpPraHWU3M YeJIOBeEKa,
IKOJIOTHYECKHX (PAaKTOPOB HA OPraHWU3MbI; MPHYUH DBOJIIONHH, W3MEHSIEMOCTH BHUJOB, HAPYIICHHHA pa3BUTHS OPTaHW3MOB, HACJIEICTBEHHBIX
3a00JIeBaHMA, MYTAIlMi, YCTOWYHMBOCTH M CMEHBI 3KOCHCTEM; IPHUBEACHHUE JT0KA3aTeIbCTB (APTyMEHTAIMS) €IMHCTBA )KHBOW M HEKHBOMW TTPUP OJIHI,
POJICTBA >KHMBBIX OPTaHU3MOB; B3aMMOCBSI3€H OPraHU3MOB M OKPY)KAMOIICH Cpelbl; HEOOXOIUMOCTH COXpPaHEHUS MHOTrooOpasvs BHUJOB; yMEHHUE
M0JIb30BaThCs OMOJIOrMYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM; pelieHne 3JIeMEHTApHBIX OMOJOTHYECKHUX 33/1a4; COCTABICHUE 3JIEMEHTApHBIX CXEM
CKpEILMBAHUS U CXEM MEpPEeHOca BEIIEeCTB U PHEPrHH B dKOCUCTeMax (LeMH MUTaHUs); OMUCcaHue 0co0eil BUI0B M0 MOP(OIOrHuecKkoMy KPUTEPHIO;
BBISIBJICHHE WM3MEHUMBOCTH, MPHUCIOCOOJIEHUM OpraHu3MOB K cpele OoOWTaHus, MCTOYHMKOB MYTareHOB B OKpyXaroliei cpene (KOCBEHHO),
AQHTPOMOTEHHBIX U3MEHEHUHN B HKOCHCTEMax CBOEH MECTHOCTH; U3MEHEHUH B IKOCHCTEMaxX Ha OMOJIOTUYECKHX MOJIENSX; CpaBHEHHE OMOJOTHYECKUX
00BEKTOB (XMMHYECKHI COCTaB TeN KMBOW M HEXKHMBOW MPUPOJIBI, 3apOJbIIIa YEIOBEKa U APYrHMX MIIEKOMMTAIOUIUX, MPUPOJHbIE SKOCHUCTEMbI U
arpo3’KOCHUCTEMBI CBOEH MECTHOCTH), IPOIIECCOB (€CTECTBEHHBIN M MCKYCCTBEHHBIM OTOOPBHI, MOJIOBOE U Oecrosioe pa3MHOKeHUe) U (GOpMyTupOBKa
BBIBOJIOB HA OCHOBE CPAaBHEHHUSI.

B neHHOCTHO-OpUEHTAIMOHHOM cdepe: aHATU3 U OIEHKA PA3IUYHBIX TMIOTE3 CYHNIHOCTU >KM3HH, MPOUCXOXKICHHUE YeJIOBEKa M BO3ZHUKHOBEHHE
KU3HU, TJIOOANbHBIX SKOJOTMYECKMX MpoOJeM W MyTed HuX pelIeHUs, IOCIEICTBUI COOCTBEHHON MESITENbHOCTH B OKpYXaloulel cpene;
Oouosnornueckod uHGOpMAIUK, TOITYy4aeMOW U3 pa3HbIX HCTOYHUKOB; OIIEHKA O3TUYECKHMX AacCMEeKTOB HEKOTOPBIX HCCIEAOBaHUNH B 00JacTH
OuoTexHONOru (KJIOHMPOBAaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHME, HAINpaBICHHOE H3MEHEHHe TeHoma). B cdepe TpyaoBoil nesTenbHOCTH:
OBJIaJICHUE YMEHUSMU M HaBbIKAMH MOCTAHOBKM OHMOJOTMYECKMX OKCIIEPUMEHTOB M OOBSCHEHHsS HUX pe3ynbTaroB. B cdepe Qusnyeckoii
JesITeNbHOCTH: 000CHOBAaHUE M COONIO/IEHNE Mep MPOQIIAKTUKI BUPYCHBIX 3a00JIeBaHUM, BPEIHBIX MPUBBIYEK (KypeHUe, YIOTpeOIeHHE aTKOTOIs,
HapKOMaHMsl); IPaBUJI IOBEACHUS B OKPYKAIOILIEH cpeie.

BoinyckHHUK HA TPOQUILHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYNUTHCS:

OpPraHU30BBIBAThH U MPOBOJUTH WHAUBUIYAILHYIO UCCICIOBATEIBCKYIO ICATSILHOCTD 1O OMOJIOTHUH (WM pa3padaThiBaTh WHIUBUIYAIbHBIN MIPOCKT):
BBIJIBUTATh THIOTE3bl, IJIAHUPOBAaTh pabOTy, OTOMpaTh U TPeoOpa3oBbIBaTh HEOOXOAUMYI HWH(GOPMAIMIO, MPOBOAUTH SKCIIEPUMEHTHI,



WHTEPIPETUPOBATh  PE3YJbTAThl,  JIeJaTh  BBIBOJBI ~HAa  OCHOBE  TIOJIYYCHHBIX  PE3YyJbTaTOB,  MPEACTABIATh  MPOJAYKT  CBOUX
MCCIICIOBAHUH ;IIPOTHO3UPOBATH MOCIIEACTBHS COOCTBEHHBIX UCCIICIOBAHUN ¢ YIETOM STHYECKIX HOPM U 3KOJIOTUYECKHUX TPESOOBAHMIA,

BBIJICJISITH CYIIECTBEHHBIE OCOOCHHOCTU JKU3HEHHBIX IUKJIOB MPEACTABUTENCH Pa3HBIX OTACJIOB PACTCHUN M TUIIOB XUBOTHBIX; M300pa)xaTh IUKIIBI
Pa3BUTHS B BUJIE CXEM;

aQHAJIM3WPOBATh M HCIIOJIB30BATh B PEIICHUHM YYEOHBIX W HCCIICIOBATECIILCKUX 3a7ad WH()OPMAIMIO O COBPEMEHHBIX HCCICAOBAHMSIX B OHOJIOTHH,
MEJIMIIUHE U YKOJIOTUH;

apryMeHTHPOBATh HEOOXOMMOCTh CUHTE3a €CTECTBEHHO-HAYYHOTO U COIIMOTYMAHUTAPHOTO 3HAHUSA B SMI0XY HH(GOPMAITMOHHON UBWIIA3AINY;
MOJISTMPOBATh HM3MEHEHHUE OKOCHCTEM TOJI BIUSHUEM pa3JIMUHBIX TPYNI (AKTOPOB OKpyKarolield Ccpeapl; — BBISBISATH B IPOIECCE
HCCIIEIOBATENIbCKON JIEATENBHOCTH MOCIEACTBHSI aHTPONOTE€HHOIO BO3ACUCTBHSI HA SKOCHUCTEMbI CBOEr0 pEeruoHa, mpeyiaraTb CIOCOObl CHUYKEH sl
AQHTPOTIOTEHHOTO BO3/IEHCTBHSI HA YKOCHCTEMBI; — HCIOJIb30BaTh MPUOOPETEHHBIE KOMIIETCHIIMM B MPAKTHYECKON NEATETLHOCTH U TIOBCETHEBHOM
KU3HH, I MPUOOPETEHHUs OIbITa ACSITEIBHOCTH, MPEAIIeCTBYIONMEH Mpo(ecCHOHaIbHOM, B OCHOBE KOTOPOHM JICKHT OHMOJIOTHS KaK Y4eOHBIN
MpeaMeT.

3.COAEP)XAHUE YYEBHOT'O NIPEJIMETA

10 kiace

(102 u, 3 u B Hexe10)

BBenenue (3 1)

buonorus xak Hayka. buonornyeckue AUCUMILIMHBL, UX CBSA3H C APYrUMU HaykamMu. EquHCTBO KuBOTO. OCHOBHBIE CBOICTBA )KHBBIX OPTraHU3MOB .
YpoBHM OpraHu3aluy )KUBOW MaTepun. MeTo1bl TO3HAHUS KUBOU PUPOIBI.

Jlabopamopnusie u npaxmuyeckue padoomot
IIp.p. Nel «Ananu3 uHGOpMaLIMK 0 HOBEHIIMX JOCTIKEHHUIX Onosorun B CMIN»
Jemoncmpayuu

CxeMbl U TaOMUIBL, WUTIOCTPUPYIOIINE: MOHATHE OMOJIOTMYECKUX CHCTEM; YPOBHU OpraHHM3aIlMH >KUBOW MPHUPOJIBI; METOAbI MO3HAHUS >KUBON
MIPUPOJIBI.

MounekyJibl 1 kjeTkn (17 1)

Hutonorus — Hayka o kietke. Mcropust uzyuenus kinetku. Kinerounas teopusi. MHorooOpasue Ggopm U pasMepoB KIETOK B 3aBUCUMOCTH OT UX
¢byukumii. Knetka kak nenoctHas cuctema. I[IpokaproThl U 3ykapuoTbl. MeToapl H3y4deHHs KIETKU.XUMUYECKHH cOcTaB KIETKU. Makpo- u
MUKpO3JIeMeHThl. Pojb MOHOB B KieTke W opranuszme. Ponb Boawl. ['mapoduibhbie u rugpodoOHbie MoJekynbl. buononumepsl. Perynspabie u
Heperynsipuble nonumepbl.Ctpoenue OenkoB. AMMHOKUCHOTHL. [lenTuaHas cBsi3b. YPOBHM OpraHu3anuu OeIKOBOM MoJeKynbl. buonoruueckue
¢byHkuu 6enkoB. YrineBoabl. MoHocaxapuasl: pubo3a, Ae30KchpuOo3a, riaroko3a. Jlucaxapuipl: caxapo3a, jakTtosa. llommcaxapuipl: Kpaxmai,
[JIMKOTEH, LIeJUTI0103a, XUTUH. DyHKkunK yrineBoaoB. Jlunuael. XuMudeckoe CTpOCHHE JIMNKUI0B. HacklllleHHbIe 1 HEHACBIIEHHBIE )KUPHBIE KHCIIOTHI.
XKupsl, Bocku, Gochomunuasl. yHkiuu aunuaoB. HykinenHossie KucaoTel. CTpoeHHE HYKIEUHOBBIX KUCIOT. THUITBI HYKIEMHOBBIX KHUCTOT. OYHKIIUU
HYKJIEMHOBBIX KUCTOT.AT®, Makpospruueckue cBsizu. «Maible MOJIEKYIbI» U UX POJIb B OOMEHHBIX MPOIIECCaXx.
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Jlabopamopuvie u npakmuueckue padomoi
JL.p. Ne'1 «YcTpoicTBO CBETOBBIX MUKPOCKOIIOB U TEXHUKA MUKPOCKOIIMPOBAHUS
JLp. Ne2 «Karanuruyeckast akTHBHOCTh ()€PMEHTOB B )KUBBIX TKAHIX)
JLp. Ne3 «Ilpuunnbl neHaTypaius OSJIKOB Ha IPUMEPE SUUYHOTO OCIIKay
JL.p. Ne4 «ObGHapyxeHHe OMOTIOTUMEPOB B OMOIOTHYECKUX 00BEKTaX)
Jemoncmpayuu
CxeMbl ¥ TaOJIUIIB], WITIOCTPUPYIOILIUE: 3JIEMEHTHBIN COCTaB KJIETKHU, CTPOEHHE MOJIEKYJ BOJIbI; MOJIEKYI YIJIEBOJIOB, JTUMHIOB, OEIKOB, MOJIEKYII
JHK, PHK u AT®; crpoeHne KJIETOK >KMBOTHBIX M PACTEHHUH, MPOKAPHOTUYECKOM M syKapuoTHdyecko kierok. IIpocTpaHcTBeHHas Mo Jienb
Monexyisl JITHK.
Kuerounsie cTpykTypbl 4 uX GyHKumH (7 49)
buonoruueckue memoOpanbl. CTpoeHue u GyHKIUH MIa3MaTudeckoid MemOpanbsl. MeMOpaHHble opranesuibl. Sapo. BakyosnspHas cucrema KiIeTKH.
MuTtoxonapuu. [Inactunel. OnopHo-nBUratenbHas cucreMa kieTku. Pudocomsl. Kiierounbie BKIIOYEHHMS.
Jlabopamopnuvie u npaxmuueckue padoomot
JL.p.Ne5 «OcoOGeHHOCTH CTpOEHUS KIETOK MPOKAPHOT U 3yKapuoT. KieTku pacTeHuit, UBOTHBIX, OaKTepuil U TpuOOB»
Hemoncmpayuu

CxeMbl ¥ TaONHLbl, WUTIOCTPUPYIOILKE: CTPOCHHE MIa3MaTHYECKON MEeMOpaHbl, CTPOEHHE KIETOK XKUBOTHBIX M PACTEHUH, IPOKApUOTUYECKON U
IYKapUOTHYECKOU KiIeTOK. J{uHamMmuueckoe mocobue «CTpoeHUE KIETKIY.

Oobecnevyenue KJIeTOK dHepruei (7 4)

OOMeH BelecTB W MpeBpalleHus >Hepruu B kieTke. ITonatus Merabonmsma, aHabonu3Ma, KaTaboiau3ma.lICTOUHMKM SHEpPruu Uil KHUBBIX
Oopranu3zMoB. ABTOTpO(bI U rerepoTpodsl. UKcays 3HEPrul COJHEYHOro cBeTa pacTeHusMu. Xiopopumi. CtpoeHue xynoporuiacta. POTOCHHTES.
CeeroBast ¢aza ¢orocunre3a. Poronu3 Bombl. TemHoBas ¢aza ¢GoTocHHTE3a. XeMOCHHTE3. Polib XeMOCHHTE3UpPYIOUIUX OakTepuil Ha 3emie.
Paciienienne mnosucaxapusoB — Kpaxmajga U IVIMKOT€HA. AHa’pOOHOE pACIIEIUIEHHE TIJIFOKO3BI. ITukn Kpebca. OxuciaurenbHoe
dhochopumuposanue. Posb kucinopona. A>poOsl 1 aHaIPOOHI.

Jlabopamopuvie u npakmuueckue padbomaul
IIp.p. Ne2 «CpaBHenue nporeccoB (OTOCHHTE3a U XEMOCHUHTE3a»
IIp.p. Ne3 «CpaBHeHHE Ipo1IecCOB OPOKEHUS U JbIXaHHSD)
Hemoncmpayuu
CxeMbl U TaOIMIIBI, WIUIIOCTPUPYIOIIKE: OOMEH BEIIECTB M IMPEBpAILEHHUs] 3HEPruHM B KIIETKE; CTPOEHHUE XJIOPOIUIACTa; IMpouecc (POTOCUHTE3A;
CTPOEHHE MUTOXOHJPUH; MPOLIECC XeMOCUHTE3a. Briienenre Kuciaopoaa BOIOpoCIsiMU (B aKkBapuyMe) Ha CBETY.
Hacaencreennas nngopmanus u peaaunsanus ee B kjerke (14 1)

benkun — ocHoBa cnielM(UYHOCTH KJIETOK M OpraHu3MoB. ['eHetndeckas nHpopmanus. MaTpuuHbli NpUHIKN cUHTe3a Oenka. TpaHCKpUNIus.

I'enetnueckuii kog u ero cBoiictBa. Tpancnoptasie PHK. buocunres 6enka. Perymsanus tpanckpunuuu u tpanciasiuuu. Y aoenue JJHK. [punnummnst
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perukanun. Ocobennoctu perumkanuu JIHK sykapuot. Tenmomepaza.CoBpeMeHHbIE TPEACTABICHUS O CTpOeHUU TeHOB. ['eHoMm. CrtpoeHue
xpomocoM. ['ennas umkenepus. Ctpoerne BUpycoB. PazmMHoxeHne BupycoB. Bupyc nMmmyHoneduiura genoeka. OOpaTHas TPaHCK pUTIIIHSL.
Jemoncmpayuu

CxeMbl ¥ TaOJUIIbI, WLTIOCTPUPYIONIUE: MPOTIECC PEITMKAIIMN; TeHETHICCKUIA KO, OMOCHHTE3 OelKa; PETryIISIHI0 TPAHCKPHUIIIIUN Y MPOKAPHOT;
CTPOEHHE BUpPYCa; CTPOCHUE XPOMOCOMBI. JIluHamMudeckast MOJIesib CHHTe3a Oelika Ha pudocoMme.

NuauBuayaabHoe pa3BUTHE U Pa3sMHOXKeHHe opraHu3Mos (15 4)

Jlenenne KJIETOK Tpo- U dyKapuoT. JKU3HEHHBINM UK KiIeTku (MHTepdaza m murto3). Pazpl MuTo3a. ['OMOJTOTHYHBIE W HETOMOJIOTHYHBIC
xpoMocombl.  Amwuto3.Ilepuonsl  OHTOTEHe3a. Pa3Butne  3apojpimia  KMBOTHBIX. HudbdepenunpoBka  KIETOK. OMOpHuoreHes
pactenuii.[TocTaomOproOHaTBbHOE PA3BUTHE KUBOTHBIX M PAaCTECHUHN. AMONTO3. MHOTOKJIETOYHBIN OpraHn3M Kak eauHas cucrema. CTBOJIOBBIE KIIETKH.
Perenepanus. B3zanmopeiictBue kineTok B opranusMe. Kontpons nenoctHoctu opranmsma. MMmynurer. Meio3. OnpeneneHue moja y *KUBOTHBIX.
[TonoBoe u Gecnosioe pasmHokeHne. CoMaTHYECKUE W TOJIOBBIE KJIETKU. YepenoBaHWe TaryIOWIHON U JUIUIOUAHOW CTaJWi B KM3HEHHOM IIHMKIIE.
[TapTenorene3. ObpazoBaHUE MOJOBBIX KJIETOK Y JKHBOTHBIX M pacTeHU. OTJI0I0TBOPEHHE Y )KUBOTHBIX M PACTCHHIA.

Jlabopamopnwie u npaxmuyeckue padoomot

JLp. Ne 6 «M3yuenne mopdonorun XpoMocoMm MiileKonuTaromux. Kapunotumn

JLp. Ne.7 «3ydenne a3z MUTO3a B KIETKAX KOPEIIKA JIyKa»

[Ip.p. Ne4 «CpaBHEHME TTPOIIECCOB MUTO3a U MEM03a»

[Ip.p. Ne5 «CpaBHeHHE TPOIIECCOB MOJIOBOTO U OECTIONIOTO PA3MHOKEHHS

[Ip.p. Ne6 «CpaBHEHHME TTPOIIECCOB PA3BUTHUSI MOJIOBBIX KJIETOK Y PACTEHUM M )KUBOTHBIX. CTPOEHUE MOJOBBIX KIETOK»
[Ip.p. Ne 7 «CpaBHEHME TPOLIECCOB OIIOIOTBOPEHHUS Y IBETKOBBIX PACTEHUH U TO3BOHOYHBIX)

Jemoncmpayuu

Cxembl M TaONHIIBI, WUTIOCTPUPYIOIINE: CTPOCHUE TKAHEW pacTeHWil U >KUBOTHBIX; CIIOCOOBI OECHOJIOTO Pa3MHOKEHHS; OILUIOJOTBOPEHUE Y
pPacTeHMIi U )KUBOTHBIX; CTaIUN PA3BUTHUS 3apO/IbIIa M0O3BOHOYHOTO KUBOTHOTO; MOCTAMOPHOHAIbHOE pa3BuTue. JluHamuueckue nocodus «Jlenenue
KJIeTKU. MUTO3 U Meii03», «['ameTorenes y )KUBOTHBIXY.

OcHOBHBIE 32KOHOMEPHOCTH SIBJICHHI HaCJeICTBEHHOCTH (16 )

HacnenctBeHHOCT —  CBOWMCTBO JKHMBBIX opraHu3moB. ['eneruka. Pabotet I'. Mennens. ['uOpumonoruueckuid MeTOJ H3Y4YECHHUS
HacnencTBeHHocTu. Asenu. ['eHotun u genotun. JlomuHaHTHBIE U peliecCHBHbBIE MpU3HakU. EnquHo0Opa3zue ruOpuaoB NepBOro MoKoJeHus. 3aKOH
paciernyieHus. [ OMO3UroTsl ¥ reTepo3uroThl. JJurudpuiHoe u noMUruOpuaHOE CKpEIIUBaHNs. 3aKOH HE3aBUCUMOTO HacJeI0BaHus. AHATU3UPYIOIIEE
ckpeniuBanue.Bzaumoelicteue amnenbHbiX reHoB. Hemonmnoe nomuHupoBanue. KopoMunHupoBaHue. BzaumojnelicTBre HeaUIeIbHBIX T'E€HOB.
[Tonurennsie npuzHaku. CTaTUCTUYECKAs: MPUPOJIAa TEHETUUECKUX 3akoHOMepHocTel CueryieHHoe HacnenoBanue. Kpoccunrosep. Kaptel xpoMocoM.
CoBpeMeHHbIE METOJbl KapTHpoBaHuUsi XpomocoM.HacnepoBanue, cuemneHHoe ¢ mnojioMm. MuaktuBanus X-xpoMocombl y camok. IlpusHaku,
OTPAaHUYECHHBIE MOJIOM.

Jlabopamopuvie u npakmuueckue padomul



[Ip.p. Ne 8 «Pemenue reHeTnyeckux 3a/1a4 Ha MOHOTMOPUIHOE CKPELMBAHUE

[Ip.p. Ne 9 «Pemnenue reHeTnyeckux 3aj1a4 Ha JU- U MOJUTHOPUIHOE CKPELIMBAHUE

[Ip.p. Nel10 «PenreHne reHeTHYECKUX 3379 HA B3aUMOICHCTBHE TCHOB)

[Ip.p. Nell «Pemmenune reHeTHUECKUX 3a/1a4 Ha CHEIIJICHHOE HACJIEIOBAHNUE T€HOB»

[Ip.p. Nel2 «Pemmenune reHeTHUECKUX 3a/1a4 Ha CUEIJICHHOE C MOJIOM HAcle0BaHUE IPU3HAKOB)
Jemoncmpayuu

CxeMbl U TaOIUIBI, WUTIOCTPUPYIOIINE: MOHOTHOPUIHOE U TUTHOPUAHOE CKPEIIMBAHUS M UX LUTOJOTMYECKUE OCHOBBI; NMEPEKPECT XPOMOCOM;
HEMOJIHOE TOMUHHUPOBAHUE; CLIETIJICHHOE HacjeloBaHKe; B3auMoieicTBre reHoB. CeMeHa ropoxa ¢ pa3HbIM (hDeHOTHUIIOM (TJaJKue, MOPIIUHUCTHIE,
XKeNThie, 3enenble). JJunamuueckue mocooust «MOHOTUOPHUIHOE CKPEITUBAHUEY, «IUTHOpUIHOE CKPEIIMBAHUEY.

OcHOBHbIE 32KOHOMEPHOCTH SIBJIEHMH U3MEHYUBOCTH (9 1)

N3meHynBOCTH —  CBOWCTBO  JKMBBIX OpraHum3mMoB. HacneacTBeHHas W HEHACJEACTBEHHAs  HM3MEHYMBOCTh.  KomOuHaTHBHas
W3MEHYUBOCTh.MyTallmoOHHass W3MEHYUBOCTh. [ €GHOMHBIE, XpPOMOCOMHBIC, T€HHBbIC MyTallud. [ €HepaTHBHBIE W COMATHYECKHE MYTallMH. 3aKOH
romosiornyeckux panos H. M. BasunoBa. BHesiaepHas HacneICTBEHHOCTh. MUTOXOHAPHUAIBHBIE W XJIOPOIUIACTHBIE TeHbL. [ [pUUrHBI BO3SHUKHOBEHHUS
Myrtauuid. Myrarennbie (pakTopsl cpeabl. DKCIIEpUMEHTAIBHBIA MyTarenes.BzanMoeiicTBue renotuna u cpefpl. KauecTBeHHBIE U KOJTMYECTBEHHBIE
npu3Haku. Hopma peakuuu npusHaka. Moau@ukamoHHas U3MEHYUBOCTbD.

Jlabopamopnwvie u npaxmuyeckue padoomot

JLp. Ne 8 «I'eHOMHBIE M1 XpPOMOCOMHBIE MyTallH»

JLp. Ne 9 «AHanmu3 reHeTUYeCKOM N3MEHYMBOCTH B MOMYJISIIUSAX TOMAITHUX KOIIEK)

JLp. Ne 10 «MI3MeHYMBOCTH, MOCTPOCHUE BAPUALIMOHHOTO psiia M BApUALIMOHHOW KPUBOID)
Jemoncmpayuu

Cxembl, Tabmuupl, (oTorpaguu ¥ KOMHATHBIE PACTEHHS, WUIIOCTPUPYIOLIUE: pa3IMYHble MYTallMHM (pa3Hble MOPOJbl CO0aK, YaCTHUYHBIN
anbOMHU3M U HeoObIuHas (hopMa JIMCThEB Y KOMHATHBIX PACTEHUH, €CIIU €CTh BO3MOXHOCTh — KYJIbTYPbl MYTaHTHBIX JINHUN AP030(HIIbI); MEXaHU3M
XPOMOCOMHBIX MYTallMif; MOAU(PHUKAIIMOHHYIO HW3MEHUMBOCTh; LIEHTPHl MHOroo0pasvs U TNPOMCXOXKICHUS KYIbTYpHBIX pacTteHuil. ['epOapHblit
MaTepuan 3JaKOB C TOMOJIOTMYECKON H3MEHYUBOCTHIO (OCTUCTBIE, 6€30CThIE, BEICOKHE, KAPJIUKOBBIE PACTEHHS U T. 1.).

I'eneTnuyeckue 0CHOBBI MHANBHUAYAJIBHOIO pa3BuTui (5 4)

OYHKIMOHUPOBAHUE TEHOB B XOJ€ MHAMBHyadbHOTO pasButus. [erepmunanus u nuddepennuponka. AuddepennnanbHas akTHBHOCTh T€HOB.
JeiicTBue reHoB B sMOpuorenese. [lepectpoiiku reHoMa B oHTOreHe3e. IMMyHOTIOOY/IMHOBBIE T€HBI MIIEKOMUTAIOMINX. MOOUIEHBIE T€H €THYECKHE
aneMeHThl. MHOXecTBeHHOe jelicTBue reHoB. JleranpHble mytanuu. HacnenoBanue aud@epeHIIMpPOBaHHOTO COCTOSHUS KJIETOK. XHMEpHbIE U
TpaHcreHHble opranu3Mel. Kionuposanue. ['eHeTnyeckrie OCHOBBI MOBeIeHHUs. | eHeTHUeCKe OCHOBBI CIIOCOOHOCTH K 00YYEHHUIO.

Jlabopamopuwie u npakmuyeckue padomaol
[Ip.p. Ne13 «AHanu3 u olleHKa 3TUYECKUX aCTIEKTOB MCCIEA0BaHUN B OMOTEXHOJIOTHU»
Jemoncmpayuu



CxeMblI ¥ TaONHIIBI, WILTIOCTPUPYIONIUE B3aUMOACHCTBUE TEHOB M MEXaHU3M XPOMOCOMHBIX MYTAIIHA.
I'eneruka 4esoBexa (7 4)
Metonpl M3ydyeHUs T€HETUKH uenoBeka. bnusHensl. Kapuorun dyenmoBeka M XpoMocoMHble 0Ooje3Hu. KapTupoBaHue XpoMOCOM 4YeJOBEKa.
Bo3MoxHOCTH JIeueHus ¥ MPpeaypekIeHIs HaCIeICTBeHHBIX 3a001eBannil. MeTMKO -TeHETHYECKOe KOHCYIbTHPOBAHHE.
Jlabopamopmuvie u npakmuueckue padomaul
JLp. Ne 11 «CocTaBieHue poJaoCIOBHBIX U UX aHATH3)
JLp. Ne 12 «Kapuotumn yenoBeka. «XpOMOCOMHBIE» OOJIE3HH YETIOBEKa»
Jemoncmpayuu
Cxembl ¥ TaONUIbl, WUIIOCTPUPYIOIIUME HCCIEIOBaHUS B o00isacTH OuorexHosnoruu. [luHamuueckue mnocobusi «l'eHeTHka Tpynn KpOBWY,
«HacnenoBanue pesyc-gpakropar.
Pe3epBHoe Bpemst 3 yaca
11 kaace
(102 4, 3 u B HexeJII0; 2 4 — pe3epBHOE BpeMsi)
Bo3HUKHOBeHNE H pa3BUTHE IBOJIIOIUOHHON 6uosiornu (9 v)

Bo3HHKHOBEHME U pa3BUTHE 3BOJTIOUMOHHBIX Uier. DBostonnoHHas teopus XK. b. Jlamapka. XKuszupe u pynst Y. JapBuna. OCHOBHBIE PUHITUITBI
3BOIONMOHHON Teopuu Jlapuna. dopmupoBanue cuHTeTHUEeCKOM Teopun HBomtonuu. Paboter C. C. YerBepukoBa u U. U. llImaneraysena.
[TaneonTtonornyeckue, Ouoreorpaduyeckue, CpaBHUTEIbHO-AHATOMUYECKHE, 3MOPHUOJIOTMYECKUEe M MOJIEKYJSPHbIE CBHUAETEIbCTBA HBOJIIOLIMU.
Hemoncmpayuu

Cxembl, Tabnuupl U poTorpaduu, WLTIOCTPUPYIOMIKME: (POPMBI COXPAHHOCTH HCKOIMAEMbIX PACTEHUI U >KMBOTHBIX; aTaBU3Mbl U PYAUMEHTHI,
aQHAJIOTUYHBIE U TOMOJIOTUYHBIE OPTaHbl; JOKA3aTeIbCTBA 3BOJIIOLMHN OpraHndeckoro mupa. [laneoHTonornueckne KOJJIEKIMH.

MexaHu3MBbI IBOJIIOLUH (22 1)

[Tonmynsuus — 37M€MeHTapHas eIMHULA 3BOJIIOLMY. BHYTpUBHUI0Bas N3MEHUYUBOCTh. ['eHEeTHYECKast CTPYKTypa HNOMYJSIUN. YpaBHEHUE U 3aKOH
Xapaun — BaitaOepra. Myranuyu Kak UCTOYHHK T€HETHYECKOW M3MEHUYMBOCTH Tomyssiiuid. CiydailHble MpoIecchl B momyisuusx. [peid reHos.
[Monynsiuonnsie BoHbl. bopnba 3a cymectBoBanue. EcrecTBeHHbIN 0TO0Op — Hampasmstouuil hakrop sBomonuu. opmbl ecTeCTBEHHOTO 0TOODA.
[TonoBoit oTOop. AnmanTamus — pe3yabTaT €CTeCTBEHHOTo 0TOopa. Murpamuu kak (akrtop sBomtouuu. Ilonstue Buma. Kpurepum Buma. [lytu
BHUJI000PA30BaHHUS. Anonarpudeckoe u CHUMIIaTPUYECKOE BUJI000pa3oBaHue.
Muxkpo- 1 MakposBoJtOLMs. [ 'eHeTHueckrue U OHTOTeHETHYECKHe OCHOBBI 3BONIONMU. HampaBneHus sBosonuu. ApoMopdo3, HAWOaJanTalus u
oOuras gereHepanus. JuBeprexius, KOHBEpreHIus U napauienusmM. buonornueckuit mporpecc. Enqunoe ApeBo KU3HU — Pe3yNbTaT HBOJIOLHH.
Jlabopamopusie u npakmuueckue padomaul
J Nel «Onucanue ocobeit Biia o MOPQPOIOTHIECKOMY KpUTEpHIO (repOapiu, KOJIEKIIMA HACEKOMBIX).

J Ne2 MNzyuenue nprucnocoOIeHHOCTH OPraHU3MOB K CpeJie OOUTaHUs
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Jemoncmpayuu

Cxembl, Tabmuuel ¥ poTorpaduu, WILTIOCTPUPYIONIUE: ABIKYIIUE CHIIBI BOIIONNHN; JBIKYIIUN U CTAaOMIM3UPYIONINI 0TOOP; BO3HUKHOBEHHUE U
MHOT000pa3ue MPUCTIOCOOJICHUH Y OPraHu3MOB (KaKTyCOB, OPXUAEH, MOPCKUX MJICKOMUTAIOIINX U T. 1.); OOpa30BaHHE HOBBIX BHJIOB B IPHUPOJIE;
reorpauecKkoe M 3KOJOTMYECKOe BUI000pazoBaHMe; (OPMBI SBOJIONUH — IUBEPICHINIO, KOHBEPICHIMIO, MAapaJUICTN3M; IYTH HBOJIOIUN —
apoMopdo3, HAN0AAANITAIHIO, IETEHEPAIII0; OCHOBHBIE apOMOP(}O3bI B 3BOJIIONNN PACTEHUH M KUBOTHBIX; SBOJIOIHIO PACTUTEIBHOTO M JKHBOTHOTO
MUpa.
Bo3nnkHoBeHMe U pa3BuTHE KU3HU HA 3emJie(12 4)
CymHocTh xu3HU. OnpeneneHus kuBoro. I'mnore3pl Bo3HUKHOBEHUs XKU3HU. OmbiTel ®. Penu u JI. [lactepa. CoBpeMeHHbIE NpPEJICTaBICHUS O
BO3HMKHOBEHHUH KU3HU.ATMOC]epa apeBHeN 3emiid. AOMOTreHHbIN CHHTE3 opraHu4eckux BeuiecTB. OOpa3zoBaHue U 3BOJIIOLUS OnononuMepos. Poib
JJHK u PHK B o0pazoBanuu cuctem c¢ oOpaTHOW cBsizblo. OOpa3zoBaHHE W 3BOMIONMS OHoNOruueckux memoOpaH. OOpa3oBaHuEe MEPBUYHBIX
rereporpodoB.Mzyuenne wucropuu 3emun. [laneonronorus. Metonbl reoxpoHosiorun. M3meHnenue knumara Ha 3emuie. Jlpeii) KOHTHHEHTOB.
Pa3Butne xu3Hu B Kpunrtozoe. CumOuoTHUEcKas TeopHs 00pa3oBaHMs 3yKapvoT. Bcmblka pa3HooOpa3usi >KUBOTHBIX B KOHIE MPOTEPO30S.
Pa3BuTHe oprannyeckoro Mupa B najueosoe. Pazsurue xu3Hu B Me3030€. PazButue )x13HU B KaifHO30€.
Jlabopamopnusie u npaxmuyeckue padoomot
. Ne3 «AHanu3 1 OLEHKA TUIIOTE3 BO3HUKHOBEHMS JKU3HU Ha 3€MJIE»
Hemoncmpayuu

Cxembl W TabmuIel, WUIOCTpupyomue ¢aopy u ¢dayHy MO3JHETO MPOTEpPO30s, IMajeo30s, Me3030s, KalHO30s (JICITHUKOBBIM TIEPHO).
Hckomaemble OCTaHKH KUBOTO — OKaMEHEJIOCTH, OTIIEYaTKH (IajIeOHTOJOTHYeCKast KOJIICKIUS).
Bo3HuKHOBeHHE M pa3BUTHE YesloBeka — aHTponorene3(12 u)
MecTto 4enoBeka B CUCTEME KUBOT0 Mupa. CpaBHUTEIHHO-MOP(OIOrHUECKUe, ITOJIOTHUYECKUE, IIUTONeHETUYECKHE U MOJIEKYJIIPHO-OHOI0rMuecKue
JI0Ka3aTeNIbCTBA POJICTBA 4YEJIOBEKA U UEJIOBEKOOOpa3HbIX 00e3bsH. [laneoHTonornuyeckue MaHHbIE O MPOUCXOKICHUH W DBOJIOLNUU IPEIKOB
yenoBeka. ABcrpanonuteku. [lepssie mpencraBurenu pona Homo. Heannepranbckuii yenoBek. MecTto HeaHAepTalbLEB B ABOJIIOLUU YEJIOBEKA.
Kpomanwonupl. buonorunueckue ¢axtopsl sBomonnu yenoBeka. CouuanbHble (aKTOPHI 3BOJIONUU YEJOBEKAa — MBIILUICHHE, pedb, OpyAuiHas
JesTenbHOCTh. Posib conanbHol cpefibl B GopMUPOBAHUM YEIOBEYECKUX UHAUBUYYMOB. COOTHOIIIEHHE OMOJIOTUYECKUX U COLIMATBHBIX (JaKTOPOB B
IBOJIIOIMH YesioBeka. YenoBeueckue packl. Poib uzomnsuu u aperida reHoB B GopMHUpOBaHUH PACOBBIX MPHU3HAKOB. KpUTHKa pacCUCTCKUX TEOPUIL.
Jlabopamopusie u npaxmuueckue padomul

° Ne 4 «BplisiBeHHE IPU3HAKOB CXOJICTBA 3aPO/IbIIIEH YEI0OBEKa U IPYTMX MIICKONUTAIOIMIMNX KaK J0Ka3aTeIbCTBO UX POJICTBA»
° Ne5 «AHanu3 U Oll€HKA TUIIOTE3 MIPOUCXOKICHHUS YETIOBEKa)
emoncmpayuu

CxeMbl U TaOJIUIBI, WUTIOCTPUPYIOIIME: MPEIIIECTBEHHUKOB YeloBeKa (aBCTPAJIONMUTEK, HeaH iepTajlel], KPOMaHbOHEN); OpYIUs Tpy/a YeloBeKa
yMeJOro, HeaHAepTaiablla, KPOMaHbOHIA (SKCHO3MIIMHM MECTHOTO KpaeBeaueckoro myses). IlameonuThueckoe HUCKYCCTBO —(PEmpoayKIHH
MIPOU3BEJICHUN MEPBOOBITHBIX XYI0XKHHKOB).
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Cenexkuusi u Ouorexnosorus (74)
LleHTpBI MPOUCXOXKICHHS KYIBTYPHBIX PacTeHUU U uX MHOTooOpasue. CopT, mopojaa, mraMM. MeTobl CeNeKIIUN PACTCHUH U )KUBOTHBIX: OTOODP U
rudpuam3anys; Gopmel 0TOOpa (MHIWBHIYATbHBIA M MaccoBbIi). OTmaneHHas THOpUAU3ANS; SBICHUE TeTepo3nca. VICKYCCTBEHHBIM MyTarcHes.
Cenexuus MUKpOOPraHU3MOB. BHOTEXHOJIOT U M TEHETUYECKAsi MHKEHEPUSL.
JlocTKEeHUsT U OCHOBHBIE HAIpaBJIEHUS COBPEMEHHOM CeNeKIMU. 3HAUE€HHUE CEJEKUUU VIl Pa3BUTHS CEJIbCKOXO3SICTBEHHOIO IPOU3BOJICTBA,
MEUIIMHCKOM, MUKPOOHOJIIOTUYECKON U APYTUX OTpaciaei MPOMBIIIIEHHOCTH.
Opranu3msl U okpy:kawias cpeaa(10 4)
B3aumooTHoOIIEHNsT OpraHu3Ma M cpenbl. JKoJorndeckue (axTopbl. 3akoH TosiepaHTHOCTH. IIpucnocobneHHocTs. Ilomynsnus kak mpupojHas
cuctema. Ctpykrypa nomnyasuuid. Jlunamuka nonyssuuid. JKusnenusle ctparerud. By kak cuctema monyssiuid. JKojorudeckas Huta. JKu3HeHHbIe
(bopMBI.
Hemoncmpayuu

CxemblI ¥ TaOIHUIIBI, WIUTFOCTPUPYIOITUE IKOJIOTHIECKUE (DAaKTOPhI M MX BIUSHAE Ha OPTaHU3MBI.
CoobmecTBa u 3xkocuctembi(14 4)
CooOmiectBo, 3xocucTeMa, OuorieHo3. KoMIoHeHThI 3kocucTeMbl. DHepreTudeckue cBsi3u. Tpodpuueckue cetu. [IpaBuiio skon0rndeckoil mupamu/ibl.
MeXBUAOBbIE M MEXKIOMYIALUOHHBIE B3aUMOJCHCTBUS B 3KocucTteMax. KoHkypeHmus, cumOuo3, anbTpyusM. [IpocTpaHcTBeHHasi CTpyKTypa
coobmiectB. JluHamuka okocucteM. Cramuu  pa3BuTHS  dKocUCTeMbl.  Cykmeccus.  YCTOMYHMBOCTh  DKOCHUCTEM.  3eMIIeJICIIbUECKHE
AKOCUCTEMBI.A2eposkocucmemvi Mypmanckou obracmu.
Jlabopamopnusie u npaxmuyeckue padoomot
. Ne 6 «CocraBiieHue cxem nepeqaun BeulecTBa U SHEpruu (Lenel MUTaHus) B IKOCUCTEME
Jemoncmpayuu

CxeMbl ¥ TaOIUIBI, WLIIOCTPUPYIOLIUE: Pa3IUYHbIE KOCUCTEMBI; TPOPUUECKHE YPOBHU IKOCHCTEMBI; MUIIEBbIC LIETH U CETH; SKOJIOTHYECKUe
MUPaMHIbl; MEXKBHJIOBBIE OTHOIICHMS; KPYTOBOPOT BEIIECTB U IMPEBPAILEHUS DHEPrMH B JKOCUCTEME; CyKleccuu. JlMHaMuyeckue mnocoous
«Tunuyable OUOLEHO3BI», ATPOLIEHO3Y.
buocdepa(8 1)
buocdepa. Yuenue B. U. Bepnaackoro o 6uocdepe. buombl. JKuBoe BemiectBo u OHOreoXuMHuueckue KpyroBopoTel B Ouocdepe. buochepa u
yenoBeK. [noOanbHble aHTpororeHHele u3MeHeHUs B Ouocdepe. IIpobnema ycrtoitunBoro pasButus Ouochepsl. Ixonocuueckue npoobremsvi
Mypmanckoti obnacmu.
Hemoncmpayuu

CxeMbl 1 TaONHUILIbI, WIITIOCTPUPYIOLINE: CTpOeHHE OMochephl; KpyroBOPOTHI Yriepoa, a3oTa, hochopa 1 KUCIOpoa.
BuoJsioruveckne 0CHOBBI OXpaHbI NPUPOABI (6 1)
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CoxpaHeHre W TOJIICpXKaHUE OHOJOTUYECKOro pa3sHooOpasws. [IpwunHbBl BhEIMUpaHus BUIOB W momynsiui. CoxpaHeHHe TeHOQOHIA W
peuntpoaykiua. CoxpaHeHue skocucteM. buosornueckuii MOHUTOPUHT U OuomHauKauus. Ocobo oxpansiemvle meppumopuu Mypmanckou — Kak
0CHO8A COXPAHEHUsI MHO2000pa3Usl U008
Jemoncmpayuu

CxeMbl ¥ TaOJINIIBI, WILTIOCTPUPYIOIINE: OHOPa3HOOOpa3He; MOCIEACTBHS JIATSIILHOCTH YEIOBEKa B OKPYXKAIOIICH Cpelie; PeIKUe M HCUYE3aI0NIne
Bubl. KapTa «3anoBennuku u 3aka3Huku Poccuny. JIlunamudeckoe nmocooue «buocdepa n yenoBex».
Pe3epBHoe Bpemsi 2 yaca

4. KajieHIapHO — TeMaTH4YeCKOe IJIAHUPOBAHHUE M0 OHOJIOTHH

Ne Paznen Tema ypoka 3aganue Ha JJOM Jarta
ypoka ITnan dakr
1 Beeoenue Brenenne. [Ipenmer u 3amaun kypca «O01mast OnoIoTusi». W3yunts BBEEeHNE 01.09.
2 IIp.p. Ne 1 «Ananu3 nHpOpMAaINK 0 HOBEHIINX JOCTHKEHHSIX OMOIOTHU B [IpakxTraeckas 07.09.
CMMN» pabora Nel
3 OcHoBHBIE cBOICTBa )UBOT0. CHCTEMHAs OpraHU3aIlHs KU3HU Pacckazatp 07.09.
BBEJICHHE U 3aITUCH
B TETPAIsX
4 Monekynvt u Knerka: uctopust usyuenus. Knerounas treopus. N3yunTs I1.1 08.09
knemku 17 uacoe
5 MeTtoabl MccenoBaHus KIETKH NayunTs 11.1 14.09.
6 JLp. Ne 1 «YcTpoilcTBO CBETOBBIX MUKPOCKOIIOB M TEXHHKA Odopmienue 14.09.
MUKPOCKOIIMPOBAHUS 11abopaTOpHOH
pabotsr Nel
7 Oco0eHHOCTH XMMHUYECKOTO cocTaBa KieTku. Heopranuueckue H3yuanTs I1.2 15.09.
BEIIECTBA.
8 Heoprannueckue BemiecTBa KJIETKU: BOJA. Nzyuuts 11.2 21.09.
9 buononumepsl: GenKy. Nzyunts 11.3 21.09.
10 buonornueckue QyHKIMU OEIKOB. Wsyuurs 11.4 22.09.
11 JLp. Ne2 «Karamuruueckass akTUBHOCTb (DEPMEHTOB B KHBBIX N3yuanrts I1. 5 28.09.
TKAHIX) Odopmienue
JLp. Ne3 «IIpuumHbl neHaTypaius OelIKOB Ha MPUMEpPE SIMYHOTO JIP.Ne2,3
Oenka
12 Yrnesoasl. Wzyaurts I1.5 28.09.
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13 Jlunupl. Uzyuurs I1.6 29.09.
14 Hykneunossie kuciaotel: JTHK Uzyuurts I1.7 05.10.
15 Hyxienrosbie kuciaoTel: PHK Uszyuaurs 1.7 05.10.
16 ATD W3zyunts I1.7 06.10.
3alycy 1o TeTpaaun
17 JLp. Ne 4 «OGHapyxeHue OHOTIOJMMEPOB B OHOJIOTHUECKUX Odopminenne 12.10.
00BEKTaxX» JLP.Ned
18 «MaJible MOJIEKYJIbI» U UX POJIb B 0OMEHHBIX IIpoLeccax. Uzyaurs 11.6,7 12.10.
19 CemuHap «XMMHUYECKHI COCTAB KIETKM» [ToAroTOBHUTHCS K 13.10
3a4ery
20 3ager «Knetoynas Teopus. XUMHUUECKUI COCTAB KIETKI IToBTOPUTH 19.10.
OmonornyecKuit
CJI0Baph
21 Knemounovie buonoruueckre MmemOpanbl. @YHKINHU M1a3MOJIEMMBI. N3yunts I1.8 19.10.
CMPYKmYpbl U UX
¢dynkyuu 7 uacoe
22 Ctpoenune u QyHKIUU s11pa. XPOMOCOMBI N3yuuts I1.9 20.10.
23 MeMOpaHHBIE OPTaHEIIbI KIICTKH. N3yuuts I1.9 26.10.
24 HememOpaHHbIe opraHesuibl KIETKH. N3yunts I1.10 26.10.
25 Crtpoenue u GyHKIUS TPOKAPUOTHIECCKON KIICTKH. 3anucH 1o TeTpaau 27.10..
U3YYUTh
26 JLp.Ne5 «OcoOGeHHOCTH CTpOEHUS KIETOK IPOKAPHOT U 3YKapUOT. Odopminenne 09.11
KiieTku pacTeHwii, >)kUBOTHBIX, OAKTEPHI ¥ IPHOOB JLP.Ne5
27 3ayet «KneTouyHble CTPYKTYphI U UX (QYHKIIUN» 09.11.
28 Oobecneuenue OOMeH BellecTB U MPEeBpaIleHNEe YHEPTHHU. Nzyunts I1.11 10.11.
K1emokK ynepauei 7
uacoe
29 ®dotocunTe3. CeroBas (aza. Uzyants I1.12 16.11.
30 @otocuntes. TemHOBas (a3a. Uzyaurs I1.13 16.11.
31 XeMOCHHTE3. Nzyunts 11.12,13 17.11.
[Ip.p. Ne 2 «CpaBHeHue npoiieccoB (POTOCHHTE3a M XEMOCHHTE32)
32 ObecrnieueHre  KJIETOK  HHEpPruedl  BCJIEJICTBHE  OKHCICHHUS W3yuuts I1.14 23.11.
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OpPraHn4CCKuUX BCIICCTB. I'muxonmns.

33 OxucnurensHoe (hochopuIrpoBaHue. 3amucH 1o Terpauu 23.11.
[Ip.p. Ne 3 «CpaBHeHue nporeccoB OpOKEHUs U JbIXaHUSD
34 3auet «ObecrieueHne KIETOK SHEPrUeii» 24.11.
35 Hacneocmeennan Uzyuurts I1.15 30.11.
ungop Mauun I'enetnyeckas nanpopmanus.
peanuzayus eé ¢
Kknemke 14
36 Tpanckpumims. ['eHeTHYECKHH KOJI. Uzyaurs I1.16 30.11.
37 Perumukarus JIHK. Nzyauts I1.17 01.12.
38 brocunTe3 0enKoB. Wsyunts 11.18 0712.
39 Perynsiiust TpaHCKPUTIIH U TPAHCIISITHH. Nzyaurs I1.17 07.12.
40 I'eHb1, TeHOMBI, XPOMOCOMBI. N3yunTs 11.19 08.12.
JLp. Ne 6 «M3yuenne Mop}oiaoruu XpoMOCOM MIICKOTTHTAIOITUX.
Kapuotum»
41 MUTOXOHIpHATHHBIA TEHOM W3zyanrs I1.19 14.12.
42 r [ToaroroBuThH 14.12.
€HHasi HH)KEHEePHUsL.
pedepat
43 I'MO opraHusmsl. Jon.nadopmarms 15..12.
44 Bupyce - HexiteTouHbie POPMBI KU3HU. N3yunts [1.20 21.12.
45- CIIMJ. Bupycel — ¢akTopsl H3MEHEHUS renetudeckoi | Hom. nadopmanns 21.12.
46 nH(pOpMAaITUH.
47- 3auver «HacnencrBenHas nadopmanus u e€ pearnsamus B KICTKe» 22.12.
48
49 Huousuoyanvnoe N3yauts 11.22 11.01.
pazeumue u
PAasMHoHCEHUE Kuznennslit nuki kinetkd. CaMOBOCIIPOU3BEACHUE KIETOK.
opzanusmos 15
uacoe
50 MurTos3. Nsyuants 11.23,26 11.01.
51 JLp. Ne 7 «M3ydenue a3z MuTO3a B KJIETKaX KOpPEIIKa JIyKa Uzyaurs I1.24 12.01.
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52 Onrorenes. OMOPHOHAIBHOE Pa3BUTHE Uzyauts I1.27 18.01.

53 JuddepennnpoBka. IMOpuoreHes pacTeHuil. Uzyauts I1.27 18.01.

54 [TocTamMOpHOHAIEHOE Pa3BHUTHE. Uzyauts 11.28 19.01.

55 MHOTOKIETOYHBIN OPraHu3M Kak eArHasi CUCTEMA. Wsyuuts [1.24 25.01.

56 [{enoCTHOCTH MHOTOKJIETOUYHOTO OpraHu3Ma. W3zyuuts I1.25 25.01.

57 Meiios. W3zyauts I1.29 26.01.

58 [Ip.p. Ne 4 «CpaBHEHME MPOIIECCOB MUTO3a U Mei03a Odopmerne 01.02

TaOJIU LB

59 PasMHOXeHNEe OpraHu3MOB. Uzyauts I11.30 01.02.
I[Ip.p. Ne 5 «CpaBHeHue mnpoleccoB IMOJOBOTO U OECIOIOTo
pa3MHOXKECHHS

60 O0pazoBaHMeE MOJIOBBIX KJIETOK U OTLIOJJOTBOPEHHE. U3yunts I1.31 02.02.

61 IIp.p. Ne 6 «CpaBHEeHHE TPOLIECCOB PA3BUTHS MOJOBBIX KJIETOK Yy Camocr.pabora 08.02.
pacTeHuil 1 )KUBOTHBIX. CTPOCHHE TIOJOBBIX KIICTOK)»

62 [Ip.p. Ne 7 «CpaBHEeHHE MPOLIECCOB OTUIOAOTBOPEHUS Y LIBETKOBBIX OdopmieHne 08.02.
pacTeHUM U MO3BOHOYHBIX)» pabotsl

63 3aueT «MHAMBHUIYaTBbHOE PA3BUTHE U PA3MHOKEHUE OPTaHU3MOBY 09.02.

64 Ochoenble Nzyauts 11.32 15.02.

3aKOHOMEPHOCmU
npoueccos l'enetnka Kkak Hayka. MeTOJbI HCCIEIOBAaHUS B TEHETHKE.
T S — OCHOBHBIE TEHETHYECKUE TTOHSTHUS.
16 uacos

65 Mounorubpuanoe ckpemuBanue. [lepBblii W BTOpPOW 3aKOHBI Uzyants 11.32 15.02.
Mennemns.

66 IIp.p. Ne 8 «PemieHne reHeTHYeCKUX 3ajady Ha MOHOTHOpHIHOE Peurenue 3anau 16.02.
CKPCUIMBAHHE)

67 JurubpuiHoe M NOJIMTHOPHIIHOE CKpeliuBaHue. TpeTuil 3akoH Nzyunts I1.33 22.02
Mennens.

68 [Ip.p. Ne 9 «PemieHne TreHEeTHYECKUX 3aJady Ha JU- U Pemenue 3anayu 22.02

HOJ'II/IFI/I6pI/II[HOC CKPCUIMBAHUCH
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69 B3aumoielicTBrE reHOB Wsyuwuts 11.34 23.02.

70 [Ip.p. Nel0 «Perenue reHeTnyeckux 3a7ad Ha B3aMMOJICHCTBHUE Pemenue 3anaq 01.03.
TEHOBY

71 Cratuctuueckas MpUpoJa TEHETHUYECKUX 3aKOHOMEPHOCTEM. UzyqnTs I1.35 01.03.
OTKJIOHEHHUS OT TEOPETUYECKH 0KMIaEMbIX PACHICINIECHUH.

72 HacnenoBanue cuennenHsix reHoB. KaptupoBanue XpoMocoM. WzyqnTs 11.36 02.03.

73 Ip.p. Nell «PerneHue reHETHYECKHUX 3a7ad Ha CIEIUICHHOE Pemenne 3anau 08.03.
HacJIeJOBaHUE T€HOBY

74 I'eneTuka noja. CliemieHHOE C II0JI0M HaclieOBaHHE. Nzyunts I1.38 08.03.

75 Ip.p. Nel2 «PemieHne reHEeTHYECKMX 3aJad Ha CIEIUICHHOE C Pemenue 3anau 09.03.
I0JIOM HaclieJIOBAaHUE TPU3HAKOB

76- KoHTponbHBIN MpakTHKYM «PellreHne reHeTUYECKHX 3a1aW» Pemenne 3anau 15.03.

77

78- O60061eHne «OCHOBHBIE 3aKOHOMEPHOCTH SIBIICHU I KonTponbHast 15.03.

79 HACIIEJCTBEHHOCTH pabora

80 Ocnognvle W3yuuts I1.39 16.03.

3aKOHOMepHOCmU
KomMOunaTiBHast H3MEHUYHUBOCTD.
uzmenuugocmu 9
uacoe

81 MyranroHHasi "3MEHUYUBOCTb. | €eHHbIE MyTaINu. H3yunTs I11.40 22.03.

82 ['eHOMHBIE U XPOMOCOMHBIE MyTal1H. HsyuanTs [1.41 22.03.
JL.p. Ne 8 «I'eHOMHBIE M1 XpPOMOCOMHBIE MYTallUH»

83 BuesinepHas HacIeICTBEHHOCTb. N3yuauts [1.42 23.03.

84 [IprurHBI BOSHUKHOBEHMSI MYTALAH. W3yunts 11.43 05.04.
HckycCTBEHHBIN MyTareHes.

85 JLp. Ne 9 «AHanu3 reHeTU4eCKO M3MEHUYHMBOCTU B MOMYJISLUAX Odopminenue 05.04.
JOMAIITHUX KOIIEK) paboThI

86 B3aumonencTBre TEHOTUIIA U CPEJIBI. W3yunts I1.44 06.04.

87 JLp. Ne 10 «M3MeHYMBOCTh, MOCTPOCHHE BAPUALMOHHOTO psija U Odopmnenne 12.04.
BApUALIMOHHON KPUBOI» pabotel
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88 Cemunap «OCHOBHBIE 3aKOHOMEPHOCTH U3MEHUNUBOCTHY Cemunapckoe 12.04.
3aHATUC
89 I'enemuueckue UzyunTs 11.45 13.04.
OCHOBbL OcHOBHBIC 3aKOHOMEPHOCTH (YHKIIMOHUPOBAHUS T'€HOB B XOJC
UHOUBUOYAIbHO20 | VWHIVUBHUIYAIBHOTO PAa3BUTHA.
pazeumus 5 uacoe

90 IlepecTpoiiky reHOMa B OHTOTEHE3E. Uzyauts I1.46 19.04.

91 [IposiBieHre T€HOB B OHTOTEHE3E. Nsyuuts 11.47 19.04.

91 HacnenoBanue  aud@epeHunpoBaHHOTO  COCTOSIHUSL — KJIETOK. UzyunTs 11.48 20.04.
XvMepHBIe U TPAHCTCHHBIC OPTraHU3MBI.
IIp.pa6. Nel3 «AHanm3 W OIEHKA OJTUYECKHX AaCIEKTOB
HUCCIEI0BAHUN B OMOTEXHOIOT I

92 I'eHeTHYECKHE OCHOBBI TOBEICHUS Wsyunts 11.49 26.04.

93 I'enemuxka Merto/1pI M3ydeHNs HACIECTBEHHOCTH 4YeloBeKa. JIOMHHAaHTHBIE 1 N3yunTs I1.50 26.04.

yenoeexa’ uacoe perieccCUBHbIE TPU3HAKHU Y YETIOBEKA.
94 JLp. Ne 11 «CocTtaBieHue poJOCIOBHBIX U X aHAIIN3Y Odopmienne 27.04.
pabor

95 bausnenusl W OJM3HEHOBBIM METOJ HCCIENOBAHUS B TE€HETHKE Nzyunts I1.51 03.05.
YeIIOBEKA.

96 [{uToreHeTnka yenoBekxa. N3yunts 11.52 03.05.

97 JLp. Ne 12 «KapuoTtun uenoBeka». «XpOMOCOMHBIE» 00J€3HU [ToaroroBuThH 04.05.
4EeTI0BEKA» pedepatsr

98 KaptupoBanue xpomocom uemoBeka. IIporpamma «['eHOM N3yunts [1.53 10.05.
YEJIOBEKAY.

99 [IpenynpexnaeHue U Je4eHUE HEKOTOPBIX HACIEICTBEHHBIX N3yuuts 11.54 11.05
0o0JIe3HEH YeJIoBeKa.

100 " [ToArOTOBHUTHCS K 17.05.

TOTOBasi KOHTPOJIbHAs paboTa K.P.
101- I 18.05.
102 OBTOpEHHE 2405
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11 kaace

(3 yaca B Henear, 102 yaca 3a ron)

Ne Paznen Tema ypoka 3aganue Ha JJOM jara
YpOKa [nan daxr
1 Bo3nuknoeenue u Bo3HuKHOBEHME U pa3BUTHE SBOTIOIMOHHON OMOJIOTHN

pazeumue
9801IOUUOHHOUL
ouonozuu (9)

2 Yapae3 JlapBUH U €ro Teopust 3BOJTIOLUH
3 [TaneoHTOJIOTHYECKHE CBUAETEIHCTBA IBOJIFOIIUU
4 buoreorpaduueckue cBUAETEIHCTBA IBOJIIOLIUU
5 CpaBHUTEIBHO-aHATOMUYECKNE CBUJIETEIBCTBA SBOJIIOLUH
6 DOMOPHOTIOTrNYECKHE CBUJICTENIHCTBA HBOJIIOLINN
7 MonekysspHble CBUIETENBCTBA IBOJIIOLUN
8-9 3aueT: «BO3HHKHOBEHHE U Pa3BUTHE IBOJTIOIMOHHON OUOJIOTHI»
10 Mexanuzmol N3MeHYnBOCTh TPUPOJHBIX TOMYISUN

s6onrouuu (22)
11 I'enernueckas  cTpykTypa  momynasuui. 3akoH — Xapau —

Baiin6epra

12 MyTanuuu — ICTOYHUK F'€HETUYECKOW N3MEHUYUBOCTH NONYJIALIUI
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13

CJIy‘-IZlfIHBIG M3MEHCHHS YaCTOT ajljIeicH B TOITYJIA TN AX.

14 Jlpeiid reHoB Kak (HaKkTOp IBOIIOIHUU

15 Boprba 3a cymecTtBoBanne

16 EctecTBennslit 0T00p — HanpaBisIFOIUi (HakTop SBOIIOIHMH

17 @DopMBI €cTECTBEHHOTO 0TOOpa

18 [TonoBoii 0TOOP

19 Bo3nukHOBEeHME aanTainuii B pe3yabTaTe €CTECTBEHHOTO 0TOOpa.
JLp.Nel W3ydyenume mnpucCHOCOOJICHHOCTH OPraHU3MOB K Cpenie
o0UTaHU»

20 CeMuHap «IBUKYIINAE CUITBI SBOJTIOIIUID)

21 Murpanuu kak (GpakTop 3BOJTIOIUU

22 buonornyeckue BUIBL.
JLp. Ne2 «Omnmucanue ocobeii Buaa 1o MOP(OJIOTHIECKOMY
KPUTEPHIO»

23 W3ossiiust u BUA00Opa3oBaHue

24 AJTOTIaTpUYECKOE U CUMITATPHYECKOE BUA000pa30BaHUE

25 MexaHu3MbI MaKPOIBOJIOIUH

26 HamnpaBnenust Makpo3BOJIIOIHH: IPOTPECC U PETPECcC

27 [Tyt noctrkeHust OMOJIOTUYECKOTO IIporpecca

28

29 EnmnHoe npeBo sxu3Hu

30 3auet: «MexaHU3Mbl SBOJIIOLIUN»

31

32 Bo3nuknoeenue u CymHocTs xu3Hu. [IpencraBienust 0 BOSHUKHOBEHHH KU3HU

pazeumue dHcusHu Ha
3emne (12)

33 ['uroTe3bl BOSHUKHOBEHHS KU3HH Ha 3eMIIe.
JL.p.Ne3 «AHanu3 M OIEeHKa T'MIOTe3 BO3HMKHOBEHMS XKH3HHU Ha
3emiie»

34 O6pa3oBaHue OMOJIOTHYECKUX MOHOMEPOB U MOJIMMEPOB

35 @DopMHpOBaHUE U HBOJIOIHSI TPOOUOHTOB
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36

WN3yuenne wucropun 3emun. [laneonrtosorus. Hckonaemwie
ocmamku Ha meppumopuu Mypmanckoti obracmu.

37 ['eoxpoHosiorust 3emMan. MeToibl TaTUPOBKU

38 Pa3BuTHE )KU3HH B KPUTITO30€

39 PazButue xxu3amn Ha 3emiie B (haHepo30€: najieo3on

40 PazButne xxu3HM Ha 3emIiie B (haHepo30€e: Me30301

41 PazButue xxu3au Ha 3emiie B (haHepo30e: KalHO30M

42

43 3aueT: «BO3HHUKHOBEHHE U PA3BUTHE KU3HU Ha 3eMIIe»

44 Bo3nuknoeenue u ['unioTe3pl BOBHUKHOBEHUS YEIOBEKA.

pazeumue uenoseeka — | JI.pNe 4 «AHanm3 W OLEHKAa THUIOTE3 MPOUCXOKICHUS
anmponozenes (12) YEJIOBEKA»

45 MecTo yenoBeka B cucTeME KMBOTO MUpPa — MOP(OJIOTHUECKUE U
(bu3moIOrNYecKue JaHHBIC.
JLp. Ne 5 «BpIsiBIIeHME MPU3HAKOB CXOJCTBA 3apPOJIBIIIEH YEJIOBEKA
U IPYTUX MIIEKOMHUTAIOIINX KaK JI0Ka3aTeJIbCTBO UX
pOJICTBaY

46 MecTto denmoBeka B CHUCTEME JKMBOTO MHpa — JIaHHBIC
MOJIEKYJIIPHOM OMOJIOTUU M OUOJIOTUN Pa3BUTHS

47 [IpoucxoxaeHne YelloBeKa — MaJlCOHTOJIOTMYECKUE TAHHBIE

48 O06e3bsTHOTIOIOOHBIC TIPEIKH YeTIOBEKa

49 [TepBrie peacTaBuTenn poaa Homo

50

51 [TosiBneHue yenoBeka pa3yMHOTO

52 DaKTOPBI IBOJIONHNH YEIOBEKA

53 Paccenenue yenoseka. @opmupoBaHue pac.

o4 3aueT: «BO3HUKHOBEHHE U PA3BUTHE YEIOBEKA»

55

56 Cenekyus u Cenexuus Kak Ipoliecc U Kak HayKa

ouomexnonozus (7)
57 HckyccTBeHHBIH 0TOOD

21




58

Kraccuueckne MeToipl ceNleKnn pacTeHui

59 Kitaccudeckne MeToIbI CeJIEKIINU KUBOTHBIX
60 Cenekuysi MUKPOOPraHU3MOB
61 Hcnosb30BaHMe HOBEHIIUX METOI0B OMOJIOTHH B CEJICKITUU.
62 3auer: «Cenexuus U OMOTEXHOJIOTHD)
63 Opzanusmel u
OKpycalowasn cpeda | B3auMOOTHOIICHUSI OpraHU3Ma U CPEbl
(10)
64 [IpucnocobnenHocts. [lepexnBanne HEONIArONMPUATHBIX YCIOBUI
Y pa3MHOXKEHUE
65 [Tomynsimus Kak MpUpoIHAs CHCTEMA.
66 CTpykTypa monyisnuu
67 JlnHaMuKa TOTYIISAIIAN
68 JKu3HeHHbIe cTpaTernn
69 By xak cucrema momysisinia
70 DKOJIOTHYECKas HUIIA.
71 JKuznennsie hopmbl
72 3adet: «OpraHu3Mbl ¥ OKPYKAIOIIas CPear»
73 Coobuwecmea u Coo0mrecTBo, 3KoCHUcTEMa, OMOILIEHO3, OMOre0LIeHO3
akocucmemst (14)
74 CocrasB cooOrecTBa
75 CtpykTypa coobiecTBa
76
77 [lyTtu nepenayu sHEpruu B COOOIIECTBE.
JL.p. Ne 6 «CocraBieHue cxeM Mepefayd BEUIeCTBA M JHEPIHH
(mienelt muTaHus) B SKOCUCTEME»
78 MeKBHIOBBIE M MEKIIOMY/ISIIMOHHBIC CBSI3U B COOOIIECTBAX
79
80 [TpaBuiio 2KOJIOTHYECKON MUPAMHU/IBI
81 [IpocTpaHCTBEHHOE YCTPOICTBO coolIiecTBa
82 JluHaMuKa coOOIIeCTB
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83 -

dopmupoBaHHe W  HW3MEHEHHME (CyKLEcCHs)  COOOIIecTBa.

84 3emuieieIbYecKue 3KOCHUCTEMBI.Aeposkocucmemvl Mypmanckoti
obnacmu.

85 - 3ager: «Coo0muiecTBa 1 9KOCHCTEMBD)

86

87 Buocghepa (8) buocdepa u Gnomsr

88 CocraB 6rochepsl

89 Hctopus popmupoBanmst 6rocheps

90 Broreoxumudeckne KpyroBopoTsl B nocdepe

91 brocdepa n yenosek

92 I'moGanpHBIE  aHTpONOTEHHBIE  W3MEHEHUs B Oumocdepe.
Oxonoeuueckue npoobaemvl Mypmanckoi ooracmu.

93 ITpoGnema ycToitunBoro pa3BuUTHs OHOCQEPHI.

94 3auer: «buochepar

95 Buonozuueckue ocnogwt

oxpanst npupods (6) CoxpaHeHne 1 Moiiep)KaHue OUOJIOTMYECKOTO pa3HOOOpa3us

96 [TprurHBI BBIMUPAHUS BHJIOB U TIOITYJISIITHA.

97 Coxpanenne reHo()oHa U PEUHTPOTYKITHS.

98 Oco60 oxpansieMbie Tepputopun. Coxpanenue skocucteMm. Ocobo
oxpawnsiemvle meppumopuu Mypmanckou obracmu — Kak 0OCHO8A
COXPAHEeHUs1 MHO2000pa3usi 6U008

99 buonorndeckuit MOHUTOPUHT ¥ OMOMHIMKAIIHS

100 HtoroBsrii ypok

101- Pe3zepsnoe epemsn

102
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