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1.INIOSACHUTEJIBHAS 3AIIMCKA
Paboyas nporpamma pazpaboTaHa Ha OCHOBAaHHH MIPUMEPHOH MPOrpaMMBbl CPEIHETO (TIOJTHOTO) 001ero oopa3zoBanus 1Mo Ouonoruu (yriyOIeHHBIN ) U
aBTOPCKOH TpOTpaMMBbI CpeaHEro (MOJIHOTO) 00mero oopaszoBanus o Ouosoruu 10-11 kimaccel (yriryOleHHBIH YpOBeHB), aBTOphl: [ .M. Jlpmmimir,
JI.B. Beicoukas, O.B. Cabmuna. M.: Ilpocsemenue, 2020. —368c. [Iporpamma pexomeHaoBaHa MuHHCTEpCTBOM 00pa3oBaHus U Hayku PO,
pazpaboTaHa B COOTBETCTBUU C (heepaIbHbIM KOMIIOHEHTOM TOCYAapCTBEHHBIX OOIIe00pa30BaTEIbHBIX CTAHAAPTOB CPEIHETO (IOJHOTO0) OOIIEro
o0Opa3oBaHus M0 OMOJIOTMH Ha TPO(UIBLHOM YPOBHE, MOJTHOCTHIO OTPAXKAOIIas COIepKaHne IPUMEPHOU MTPOrPaMMBI.
Pabouas mporpamma cocraBiieHa Ha OCHOBE HOPMAaTUBHO-IIPaBOBBIX TOKYMEHTOB
3akona P® «O6 o6pazoBanum» Ne 273 ot 29.12.2013 r.
denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeNbHOTO CTaHaapTa obiiero oOpa3zoBanus W Hayku Poccuiickoit denepanun ot 17 gexadbps 2010 Ne
1897
OenepalibHbI NepeyeHb Y4EOHHKOB, PEKOMEHJOBaHHBIX MHHHCTEPCTBOM OOpa3oBaHus M Hayku Poccuiickoii denepanuu K HCHOJIb30BAaHUIO B
o0pa3oBaTelIbHOM Ipoliecce B 0011e00pa30BaTEIbHBIX YUPEKACHUAX
ABTOpCKO# Tiporpammsl 1o 6uosnoruu ansa 10-11 kraccoB OVY. Yrmybnenusiit ypoBeHb. ABTopsl:. buonorus I'"M. demvmmum, JI.B. Beiconkas, O.B.
Cab6muna. M.: TIpocsemienue, 2020. —368c¢.), MOIHOCTHIO OTpaXKaroIas coaepkanue [[puMepHOii IPOrpaMMBI.
[Iporpamma pa3paboTraHa ¢ yd4€ToM akTyallbHBIX 3a/ad OOydeHHs, BOCHHUTAHUSA U pa3BUTUA oOyyaromuxcsa. [Iporpamma yduThIBaeT yciaoBUS,
HEOOXOUMBIE NJIsi Pa3BUTHS JIMYHOCTHBIX W IIO3HABATENIbHBIX KadecTB oOydaromuxcs. IIporpamma paccunmtana Ha 204 yaca. B mporpamme
COJIEP’KUTCS TMPUMEPHBIN MepedyeHb J1a00paTOPHBIX U MPAKTUYECKUX padOT, HE BCE U3 KOTOPBIX OOS3aTENbHBI ISl BHIIIOJIHEHUS, MOXKET BbIOpaTh U3
HUX T€, JJIsl IPOBEACHUSI KOTOPBIX €CTh COOTBETCTBYIOIINE YCIOBUS B IIKOJIE.
B cucreme ecrecTBeHHO-Hay4HOTro O0Opa3oBaHMsI OUOJIOTHS KaK y4eOHBIH MpeAMeT 3aHMMaeT BaKHOE MeCTO B ()OPMUPOBAHWU HAYUYHON KapTHUHBI
MHpa, 9KOJIOTMYECKOT0 CO3HAHMS; LIEHHOCTHOTO OTHOIICHUS K dKUBOU MPHUPOJIE U YEJIOBEKY; COOCTBEHHOM MO3UILIUY IO OTHOIICHUIO K OMOJIOTUYECKOM
nH(popMaLKH, TOTy4aeMON U3 Pa3HbIX HCTOYHUKOB.
OcBoenmne mporpaMmbl MO OuoJiornd oOecrnedyrBaeT OBJAJ€HHE OCHOBAMHU YUEOHO-HCCIIENOBATENbCKON AEATEIbHOCTH, HAYYHBIMH METOJaMU
pElIeHUs Pa3INYHbIX TEOPETUUECKUX U MPAKTUUECKUX 3a/a4.
W3ydyenue Ouonoruu Ha NPOQUILHOM YpPOBHE OPHUEHTHPOBAHO Ha MOJITOTOBKY K TocneayromemMy mnpodeccuoHalibHOMY 00pa30BaHHUIO,
Pa3BUTHEUHIUBUAYAIBHBIX CIIOCOOHOCTEH, oOydarommxcss myréM Oojee TriayOOKOro, ueM MpeaycMaTpuBaeTcs O0a30BBIM YPOBHEM, OBIIAJICHHS
OCHOBaMU OHOJIOTMH U METOJIaMHU U3y4EHUSI OPraHUYECKOTO MHPA.
N3yuenune Ouonoruu Ha Npo(UILHOM YpOBHE OOECHEeYMBAET: MPUMEHEHHE MOJYYEHHBIX 3HAHUW I pelIeHHs] MPaKTHYeCKHMX M ydeOHo-
UCCIIEIOBAaTeNIbCKUX ~ 3aJlady, yYMEHHE CHCTeMaTH3MpoBaTh W 0000IIaTh MOJy4YEHHbIE 3HAHUS; OBJIQJCHHWE  OCHOBAMM MHCCIIEOBATEIILCKOM
JeATeIbHOCTH OMOJIOTHYECKON HAMPaBICHHOCTH U TPAMOTHOTO 0(OPMIICHHS MTOJTyYSHHBIX Pe3yJIbTaTOB.
N3yuenue nmpeamera Ha MpoQUIBHOM YPOBHE MO3BOJISIET (POPMHUPOBATH y OOYJAIOLIUXCSA YMEHHE aHAJTU3UPOBATh, MPOTHO3MPOBATH U OLIEHUBATH C
MO3UIMU 3KOJIOTUYECKON 6€3011aCHOCTH MOCIECTBUS JEeSITEIbHOCTH YEJIOBEKA B IKOCUCTEMAX.



Ha npodunsHOM ypoBHe u3ydenue mnpeamera «buonorus» B yacTH (GOpPMHUPOBAHHUS Yy OOYYAIOIIUMXCS HAYYHOTO MHPOBO33PEHUS, OCBOCHUS
OOIIEHAayYHBIX METOJIOB, OCBOEHHUS TPAKTHYECKOTO TPUMEHEHHUS HAayYHBIX 3HAHUM OCHOBAHO Ha MEXIIPEIMETHBIX CBS3SIX C TpEAMETaMHU
o0iacTeil eCTeCTBEHHBIX, MAaTEMAaTHUECKIX  TYMaHUTAPHBIX HAYK.

OO0mas xapakrepucTuka y4e0HOro npeamera

B cucreme ectecTBEeHHO-HAYyYHOTO 00pa30BaHUS OMOJIOTHS KaK YU4eOHBIH NMpEAMET 3aHMMAaeT BaKHOE MECTO B (pOPMHUPOBAaHMH: HAYYHOW KapTHHBI
MHUpa; GYHKIMOHAIBHONW IPAMOTHOCTH, HEOOXOAMMOM Ui MOBCEJHEBHOM KMU3HU; HaBBIKOB 3/I0pOBOT0 U OE30MACHOTO I YEIOBEKA U OKpYXKAroIl ei
cpenbl 00paza JKU3HU; SKOJIOTMYECKOTO CO3HAHMSI; IIEHHOCTHOTO OTHOIIEHHUS K KHUBOM IIPUPOJIE U YEJIOBEKY; COOCTBEHHOM MO3MIIMU 110 OTHOLIEHUIO K
Oouonornuyeckoi MHMGOpPMALMH, MOTYy4aeMON U3 Pa3HbIX UCTOUYHUKOB. M3ydyeHue Omosioruu co3iaér ycioBus s (popMHpoBaHUS y OOydaroUIuXcs
MHTEJJIEKTYaJIbHBIX, TPaXKIaHCKUX, KOMMYHUKAIIMOHHBIX U UHPOPMAITUOHHBIX KOMIETEHIIUH.

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

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

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

3) BbIpaOOTKY MOHUMaAHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUU OMOJIOTHH, a Takke (OPMHpPOBAHHE OTHOILIEHUS 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 TPeOOBAaHUI K pe3yJabTaTaM OCBOCHMSI COJEPKAHUS IPEMETHBIX IPOrPaMM.

I'moGanbHble LEaM OHOJIOTHYECKOrO OOpa30BaHMs SBISAIOTCS OOIMMHM A OCHOBHOW M CTaplleil INKOJBI M OMNPEAEISIOTCS COLUAIbHBIMU
TpeOOBaHUAMH, B TOM YHCJIE U3MEHEHUEM COLMATBHON CUTyalluu Pa3BUTHS — POCTOM HH(OPMAIMOHHBIX ME€PErpy30K, U3MEHEHUEM XapakTepa U
crioco0oB OOIIEHUS U COLMAIbHBIX B3aUMOACHUCTBUI (00BEMBI U CHOCOOBI MOTydeHHs MHGOPMALUU MOPOXKIAIOT PAJ OCOOCHHOCTEH pa3BUTHS
COBpPEMEHHBIX NopocTKOB). Hanbosnee npo yKTHBHBIMU Ul pEeLLIEHUs 3a/1a4 Pa3BUTHUS IOAPOCTKA SBJSIFOTCA COLMOMOpabHAsl M MHTEIUICKTyallbHas
B3pPOCIIOCTb.

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

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
MHYIO Tpymy 100 0O0LUIHOCTh — HOCUTENIS €€ HOPM, LIEHHOCTEH, OpUEeHTalLN, 0CBaWBaeMbIX B IIPOLIECCE 3HAKOMCTBA C MUPOM >KUBOW IIPUPOIbI;
npuodIIeHre K I103HABaTEJIbHOM KyJbType KaK CHCTEME II03HaBaTeNIbHBIX  (HAy4YHbIX) IIEHHOCTEW, HAKOIUICHHBIX OOIIecCTBOM B cdepe
ouonornyeckoit Hayku. [Tomumo 3Toro, Ouosoruueckoe oOpa3oBaHue Ha CTapIIel CTyIeH! MPU3BaHO 00ECTIEYTh:

OPHMEHTAIUIO B CUCTEME ATUYECKUX HOPM U LIEHHOCTE OTHOCUTEIBHO METOIOB, PE3yJIbTATOB U JOCTH)KEHUH COBPEMEHHOMN OMOJIOrMUECKOM HayKu;
Pa3BUTHe NO3HABATENBHBIX KAYECTB JUYHOCTH, B TOM YHCIE  IO03HABATEJIbHBIX MHTEPECOB K M3YUYEHUIO OOLIMX OMOJIOTMYECKUX 3aKOHOMEPHOCTEN
U CaMOMY MPOLIECCY HAYYHOTO NTO3HAHUS;



OBJIaJleHHe YYeOHO-TI03HABATEIIPHBIMU M IICHHOCTHO-CMBICIIOBBIMH ~ KOMIICTCHTHOCTSMH JUIT (DOPMUPOBAHHSI MTO3HABATEIIBHON W HPAaBCTBCHHOU
KYJIBTYpBI, HAY9HOTO MUPOBO33PEHUS, a TAK)KE METOJIOJOTHENW OMOIOTHYECKOTO SKCIIEPUMEHTA U 3JIEMEHTAPHBIMUA METOJaMU OMOJIOTHIECKUX
(opMHUpoOBaHHE YKOJOTHYECKOTO CO3HAHMS, [IGHHOCTHOTO OTHOLICHUS K YKMBOU MPHUPOJIE U YETIOBEKY.

MecTo Kypca B y4eOHOM ILIaHe.

CornacHo YuyeOHOMY IIaHYH TOJI0BOMY KasieHnapaoMy rpaduky MBOY «Capmanosckas COII» ¢ ygeToM mpoOMeKYTOUHBIX 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 kmacc - 102 gaca (3 waca B Hemento), 11 kimacc —102 vaca (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
o6uonormueckux ooObekrax. CoaepxaHue Kypca OHOJOTMH B OCHOBHOM WIKOJIE CIYKHUT OCHOBOM [UIsi HM3y4eHHs OOIIMX OMOJOTHYECKUX
3aKOHOMEPHOCTEH, TeOpHUH, 3aKOHOB, THITOTE3 B CTAPIIEH IIKOJIE, T1e 0c000€e 3HaYeHHE IPUOOPETAIOT MUPOBO33PEHUECKUE, TEOPETUICCKUE TTOHITHSL.
Takum oOpazoM, conepkaHue Kypca OMOJOTMH B CTapiied MiKojie 0oJiee TIOJHO pacKphIBaeT OOIIHEe OHOJOTUYECKHE 3aKOHOMEPHOCTH,
TIPOSIBIIIONINECS HA PA3HBIX YPOBHSIX OPraHU3aIluH KUBOH MPUPO/IBL.

2.PE3YJIbTATBI OCBOEHUSA KYPCA BUOJIOT'NA

JlesTenbHOCTh 00pa30BaTEIHHOTO YUPESXKACHHS 00IIero oOpa3oBaHus B 00ydeHUH OMOJIOTHH B CpeIHEN (MOJIHOM) MIKOJIE TOJDKHA OBITh HalpaBlieHA
Ha JOCTH)KEHHE 00YyUYaIOUUMUCS CJIETYIOLIUX

JIMYHOCTHBIX Pe3y/ibTaTOB:

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

2) npu3HaHUs BBICOKOW IIEHHOCTH >KU3HHU BO BCEX €€ MPOSIBICHUSAX, 30POBbSI CBOEr0 U APYruX JIOJEH, pealn3aly YCTaHOBOK 3/I0pOBOro o0pasa
KU3HU;

3) cdhopMUPOBAHHOCTH I[O3HABATEJIbHBIX MOTHBOB, HANpaBICHHBIX Ha IIOJIy4Y€HHE HOBOIO 3HAaHUS B 00iacTd OWOJIOTMM B CBSI3U C
OyayuieinpodeccCHoHaIbHON IS TEIBHOCTHIO UM OBITOBBIMU MTPOOJIEMaMH, CBI3aHHBIMU C COXPAaHEHHEM COOCTBEHHOTO 3/I0POBbSI M IKOJIOTUYECKOM
0€301acHOCTH.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHUS BBITYCKHUKAMU CTapIICHi MIKOJIbI 6a30BOr0 Kypca OMOJIOTUH SIBISIFOTCS:

1) oBnajieHNEe COCTABIISIFOIIMMHU UCCIIEIOBATEILCKON U MPOSKTHOM JesTeNbHOCTH, BKIIIOYasi yMEHUS BUJETh MPOOIEMY, CTABUTh BOIPOCHI, BBIIBUTATh
TUIOTE3bl, /aBaTh OMpEIeNeHUs MOHITUSM, KIacCU(PUIUPOBATh, HAOIIOAATh, MPOBOAUTH OSKCIEPUMEHTHI, JeNaTh BBIBOJBI U 3aKIIOYCHUS,
CTPYKTYpPUPOBATh MaTepuai, 0ObSICHSTh, JOKAa3bIBATh, 3aIIHUILATH CBOU UJICH,

2) ymeHusi paboTaTh ¢ pa3HbIMU UCTOUYHUKAMU OMOJIOTMYECKON MH(POPMAIUMK: HAXOAUTh OMOJOTHYECKYI0 MH(OPMAIMIO B PA3IMYHBIX UCTOYHUKAX
(TekcTe yueOHMKA, HAYYHO-TIOMYJSIPHON IUTEpaType, OMOJOTUYECKUX CIIOBApsIX M CIPABOYHHKAX), aHANM3UPOBATh M OIEHWBATh MHGOpPMAIIHIO,
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 CPEACTBA JUIS JAMCKYCCMM M apryMEHTAllMd CBOCH TO3WIIMH, CPABHUBATH Pa3HBIC TOUYKH 3PCHHS,
apryMEHTHPOBATh CBOIO TOUKY 3PCHHSI, OTCTAMBATH CBOIO MO3UIIHIO.

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 BepHanckoro o 6mocdepe; 3akoHOB MeEH[EINs, 3aKOHOMEPHOCTSH M3MEHYMBOCTH, BKJIAJIa BBIJAIONIUXCS YYEHBIX B Pa3BUTHE
OMOJIOTMYECKOW HAyKW; BBIJICJICHUE CYIICCTBCHHBIX MPHU3HAKOB OMOJIOTHUYECKUX OOBEKTOB (KJIETOK: PACTUTCIBHBIX W JKUBOTHBIX, JOSICPHBIX U
SIIEPHBIX, TIOJIOBBIX M COMATHMUYECKHX; OPTraHU3MOB: OJHOKJIETOUHBIX M MHOTOKJIETOUHBIX; BHJIOB, dKOCHUCTEM, OuMocdepsl) M MporeccoB (0OMeH
BEIIECTB, pa3MHOXKEHHE, JeJCHHWE KIETKH, OIUIOAOTBOPEHME, JIeHCTBHE WCKYCCTBEHHOTO M €CTECTBEHHOTO OTOOpOB, (OpPMHpOBaHUE
MPUCTIOCOOJIEHHOCTH, 00pa30BaHNEe BUJIOB, KPYTOBOPOT BEIIECTB U MPEBPAIICHHS YIHEPTUU B dSKOCHUCTEMax U buocdepe); 00bICHEHHE POJI OUOJIOTHH
B (hOpMHPOBAHUH HAYIHOTO MHPOBO33PEHUS; BKJIa/1a OMOJOTHISCKUX TeOprid B (HOPMHUPOBAHHUE COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTHHBI MUPA,
OTPHUIATESIIFHOTO BIUSHUS AJKOTOJIS, HUKOTHHA, HAPKOTHYECKUX BEIISCTB Ha Pa3BUTHE YEIIOBEKA; BIIMSHUS MYTarcHOB HAa OPraHW3M YeEJIOBEKa,
IKOJIOTHYECKAX ()AaKTOPOB HA OPraHU3MBbI; TPUYWH DBOJIIONWH, WU3MEHSEMOCTH BHJIOB, HApYIICHWW pa3BHTHS OPraHU3MOB, HACIICJICTBECHHBIX
3a00JIeBaHMIA, MyTAIlMi, YCTOWYHMBOCTA M CMEHBI SKOCHCTEM; IPUBEICHHE JOKA3aTeIbCTB (apryMEHTAITNs) SMHCTBA )KUBOW U HEKHBOU TIPUPOJIBI,
POJICTBA >KHUBBIX OPTaHU3MOB; B3aMMOCBS3EH OPraHU3MOB H OKpPYKAIOMIEH Cpeibl; HEOOXOJAMMOCTH COXPAaHCHHs MHOTOOOpa3Ws BHJIOB; YMCHHE
MOJIb30BaThCs OMOJIOrMYECKON TEPMUHOJIOTHEH U CUMBOJIMKOM; pEIIeHNEe 3JIEMEHTapHBIX OMOJIOTHYECKUX 3a7]ad; COCTABJIEHUE AIIEMEHTapHBIX CXEM
CKPEILIMBAHUS U CXEM IMEpPEeHOCa BEIIEeCTB U YHEPIUU B SKOCUCTEMax (LIeTH MUTaHMs); OMHCaHUE 0cOOei BUIIOB 1O MOP(HOIIOTUYECKOMY KPUTEPHIO;
BBISIBJICHHE WM3MEHUMBOCTH, MPHUCIOCOOJICHUI OpraHM3MOB K cpele O0OWTaHWs, MCTOYHMKOB MYTAareHOB B OKpyXaromied cpene (KOCBEHHO),
AHTPOINOTEHHBIX U3MEHEHUH B HKOCHCTEMax CBOEH MECTHOCTH; U3MEHEHHM B 3KOCHUCTeMaX Ha OMOJIOTMUYECKUX MOJENAX; CPAaBHEHHE OUOJIOTHYECKUX
00BEKTOB (XMMHYECKHI COCTaB TN KMUBOW U HEXUBOM MPHUPOJBI, 3apOJbIllia YeJOBeKa U JPYTUX MIIEKOMUTAIOMIMX, MPUPOIAHBIE SKOCUCTEMBI U
arpo3’KOCHUCTEMBI CBOEH MECTHOCTH), IIPOIIECCOB (€CTECTBEHHBIN M MCKYCCTBEHHBIH OTOOPHI, M0JIOBOE U Oecrosioe pa3MHOXKeHHe) U (GOpMYyTUpPOBKa
BBIBOJIOB HA OCHOBE CPAaBHEHHUSI.

B neHHOCTHO-OpUEHTAIMOHHOM cdepe: aHATU3 U OIEHKA PA3IUYHBIX TMIOTE3 CYHNIHOCTU >KM3HH, MPOUCXOXKICHHUE YeJIOBEKa M BO3ZHUKHOBEHHE
KU3HU, TIOOANbHBIX SKOJOTMYECKMX NpoOJiieM W IyTed UuX pelIeHUs, IOCIEICTBUIl COOCTBEHHOM JESTeNbHOCTH B OKpYXKalouleil cpene;
Oouonornueckod uHGOPMALUK, TOTYy4aeMOW W3 Ppa3HBIX HCTOYHUKOB; OIICHKA JTUYECKUX aCIEeKTOB HEKOTOPBIX HCCIENOBaHWA B 0O0JIACTH
OMOoTeXHONOruH (KJIOHMPOBAaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAINpPaBIEHHOE HW3MEHEHHWE reHoma). B cdepe TpymoBoil IesTenbHOCTH:
OBJIaJICHUE YMEHUSMHU M HaBbIKAMH TOCTAHOBKM OHMOJIOTMYECKUX  HOKCIEPUMEHTOB W OOBSACHEHUS HX pe3ynabTatoB. B cdepe dusznueckoit
JesITeNbHOCTH: 000CHOBAaHUE U COOIO/IEHNE Mep MPOQIIAKTUKI BUPYCHBIX 3a00JIeBaHUM, BPEIHBIX MPUBBIUEK (KypeHHe, yOoTpeOieHrne anKkoro s,
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):
BBIJIBUTAaTh THIOTE3bI, IIAHUPOBAThH paboTy, OTOMpaTh W TpeoOpa3oBbIBaTh HEOOXOAUMYI0 HH(OpPMAIMIO, MPOBOIUTH IKCHEPUMEHTHI,



WHTEPIPETUPOBATh  PE3yJbTaThl, JeJaTh  BBIBOJBI HAa  OCHOBE  TOJYYEHHBIX  PE3YylbTaTOB,  MPEACTABIATH  MPOAYKT  CBOUX
HCCIICIOBAHUH ;IIPOTHO3UPOBATH MOCIIEACTBHS COOCTBEHHBIX UCCIICIOBAHUN ¢ YIETOM 3TUYECKIX HOPM U 3KOJIOTUYECKH X TPEOOBAHUI;

BBIJICIISITh CYIIECTBEHHBIC OCOOCHHOCTH YKM3HEHHBIX IMKIIOB MPEJICTABUTEICH Pa3HBIX OT/EIOB PACTCHHN W TUIIOB JKMBOTHBIX; H300pakaTh ITHKIIBI
Pa3BUTHS B BUJIE CXEM;

aQHAJIM3WPOBATh M HCIIOJIB30BATh B PEIICHUH YYEOHBIX W HCCIICIOBATEIIbCKUX 3a7ad WH()OPMAIMIO O COBPEMEHHBIX HCCIICIOBAHUSAX B OHMOJIOTHH,
MEJIMIIUHE U YKOJIOTUH;

apryMeHTHPOBATh HEOOXOUMOCTh CUHTE3a €CTECTBEHHO-HAYYHOTO U COIIMOTYMAHUTAPHOTO 3HAHUSA B AMIOXY HH(GOPMAITMOHHON IUBWIIA3AIUY;
MOJISTMPOBATh HM3MEHEHHUE OKOCHCTEM TOJI BIUSHUEM pa3JIMUHBIX TPYNI (AKTOPOB OKpYyKalOIIEW Cpelbl; — BBISBISATH B IPOIECCE
HCCIIEIOBATENIbCKON JIEATENBHOCTH MOCIEACTBHSI aHTPONOTE€HHOIO BO3ACUCTBHSI HA SKOCHUCTEMbI CBOEr0 pEeruoHa, mpeyiaraTb CIOCOObl CHUYKEH sl
AQHTPOTIOTEHHOTO BO3JIEHCTBUSI HA YKOCHUCTEMBI; — HMCIOJIb30BaTh MPUOOPETEHHBIE KOMITETEHIIMH B MPAKTHYECKOW JESITEIILHOCTH W TOBCEIHEBHOM
KU3HH, I MPUOOPETEHHUs OIbITa ACSITEIBHOCTH, MPEAIIeCTBYIONMEH Mpo(ecCHOHaIbHOM, B OCHOBE KOTOPOHM JICKHT OHMOJIOTHS KaK Y4eOHBIN
MpeaMeT.

3.COAEP)XAHUE YUYEBHOT' 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 uHGOpMAIIMK 0 HOBEHIITMX JOCTIKEHHIX Onosiorur 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
¢byukuuii. Knetka kak nenoctHas cuctema. I[IpokaproThl U 3ykapuoTbl. MeToapl H3y4deHHs KIETKU.XUMUYECKHH COCTaB KIETKH. Makpo- |
MUKpO3JIeMeHThl. Pojb MOHOB B KieTke W opranuszme. Ponb Boawl. ['mapoduibhbie u rugpodoOHbie Moiekynbl. buononanumepsl. Perynspabie u
Heperynsipuble nonumepbl.Ctpoenue OenkoB. AMMHOKUCHOTHL. [lenTuaHas cBsi3b. YPOBHM OpraHu3anuu OeIKOBOM MoJeKynbl. buonoruueckue
¢byHkuu 6enkoB.YrieBoAsl. MoHocaxapuasl: pubo3a, Ae30kcupubo3a, riaroko3a. Jlucaxapuisl: caxaposa, jakto3a. [lommcaxapuisl: Kpaxmad,
[JIMKOTEH, LIeJUTI0103a, XUTUH. DyHKkunK yrineBoaoB. Jlunuael. XuMudeckoe CTpOCHHE JIMNKUI0B. HacklllleHHbIe 1 HEHACBIIEHHBIE )KUPHBIE KHCIIOTHI.
XKupsl, Bocku, pochonunuael. Oynkuuu aunuaoB. HyknenHoBbie KUCI0Th. CTpOSHHE HYKIEHHOBBIX KUCIOT. THUITBI HYKIEHMHOBBIX KHUCIOT. OYHKIIUH
HYKJIEMHOBBIX KUCTOT.AT®, Makpospruueckue cBsizu. «Maible MOJIEKYIbI» U UX POJIb B OOMEHHBIX MPOIIECCaXx.
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Jlabopamopuvie u npakmuueckue padomoi
JLp. Ne 1 «YcTpoicTBO CBETOBBIX MUKPOCKOIIOB M TEXHUKA MUKPOCKOITMPOBAHUS
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 KIETOK >KMBOTHBIX M PACTEHHUH, MPOKAPHOTUYECKOM M syKapuoTHdecko kierok. IIpocTpaHcTBeHHas MoOJEb
moJiekynsl JIHK.
Kuerounsie cTpykTypbl 4 uX GyHKumH (7 49)
buonoruueckue memoOpanbl. CTpoeHue u GyHKIUH MIa3MaTudeckoid MemOpanbsl. MeMOpaHHble opranesuibl. Sapo. BakyosnspHas cucrema KiIeTKH.
Mutoxonapuu. [Inactunel. OnopHo-nBUratenbHas cucreMa kietku. Pudocomsl. Kiierounsle BKIIOUEHHUS.
Jlabopamopnuvie u npaxmuueckue padoomot
JL.p.Ne5 «OcoOGeHHOCTH CTpOEHUS KIETOK MPOKAPHOT U 3yKapuoT. KieTku pacTeHuit, UBOTHBIX, OaKTepuil U TpuOOB»
Hemoncmpayuu

CxeMbl ¥ TaONUILbl, WUTIOCTPUPYIOIIKE: CTPOCHHE MIa3MaTHYECKON MeMOpaHbl, CTPOEHUE KJIETOK )KMBOTHBIX U PACTCHUH, TPOKAPUOTHUYECKON U
IYKapUOTHYECKOU KiIeTOK. J{uHamMmuueckoe mocobue «CTpoeHUE KIETKIY.

Oobecnevyenue KJIeTOK dHepruei (7 4)

OOMeH BelecTB W TNpeBpalleHus 3Hepruu B kieTke. IToHatus merabonmsma, aHabonu3Ma, kaTaboiau3ma.lICTOUHMKM SHEpruM s JKHUBBIX
opranu3zMoB. ABTOTpO(dbI U rerepoTpodsl. DuKcays 3HEPrud COJIHEYHOro cBeTa pacTeHusMu. Xiopopumi. Ctpoenue xnoporuiacta. GOTOCHHTES.
CeeroBas ¢aza ¢orocunre3a. Poronu3 Bonbl. TemHoBas ¢aza doTocuHTE3a. XeMOCHHTE3. Pojib XEMOCHHTE3UPYIONIUX OakTepuii Ha 3emiie.
Paciienienne mnonucaxapusioB — Kpaxmajga U IVIMKOT€HA. AHa’pOOHOE pACIIEIUIEHHUE TIJIFOKO3BI. ITukn Kpebca. OxuciaurenbHoe
dhochopumuposanue. Posb kucinopona. A>poOsl 1 aHaIPOOHI.

Jlabopamopuvie u npakmuueckue padbomaul
IIp.p. Ne2 «CpaBHeHue npoueccoB (HOTOCUHTE3a U XEMOCHHTE3a»
IIp.p. Ne3 «CpaBHeHHE po1IecCOB OPOKEHUS U JbIXaHHSD)
Hemoncmpayuu
CxeMbl U TaOIMIIBI, WIUIIOCTPUPYIOIIKE: OOMEH BEIIECTB M IMPEBpAILEHHUs] 3HEPruHM B KIIETKE; CTPOEHHUE XJIOPOIUIACTa; IMpouecc (POTOCUHTE3A;
CTPOEHHE MUTOXOHJPUH; MPOLIECC XeMOCUHTE3a. BhlJieneHre Kuciopoaa BOJOPOCIsIMU (B akBaprUyMe) Ha CBETY.
Hacaencreennas nngopmManus U peajusanus ee B kierke (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. Perymsmus tpanckpunuuu u tpanciasiuuu. Y noenne JJHK. TIpuHimmne:
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perukanuu. OcobGennoctu perumkanuu JIHK sykapuot. Tenomepaza.CoBpeMeHHbIE TPEACTABICHUS O CTpOeHUU TeHOB. ['eHom. CrtpoeHue
xpomocoM. ['ennas umkenepus. CtpoeHne BUpycoB. PasmHoxeHue BupycoB. Bupyc nMMyHoieduiura yenoeka. O0patHas TpaHCKPHUIIITHUSI.
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 Pa3sMHOKeHHe OpraiusMos (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. OMOpuorenes
pactenuii.[TocTomOproOHaIbHOE PAa3BUTHE KUBOTHBIX M PACTEHUN. AMONTO3. MHOTOKIETOUHBIN OpraHu3M Kak eauHas cucrema. CTBOJIOBBIE KIIETKH.
Perenepanus. B3zanmopeiicteue kineTok B opranusMe. KoHTpons nenoctHocty opranusma. MmMmynurer. Meio3. Onpenenenre noJjia y *HUBOTHBIX.
[TonoBoe u Gecnosnoe pasmHokeHne. CoMaTHYECKHE W TOJIOBBIE KJIETKH. YepenoBaHue TarjouJIHON W AUIUIOMIHOW CTaAWi B )KM3HEHHOM IIHMKIIE.
[TapTenorene3. ObpazoBaHUE MOJOBBIX KJIETOK Y JKHBOTHBIX M pacTeHU. OTJI0I0TBOPEHHE Y )KUBOTHBIX M PACTCHHIA.

Jlabopamopnuvie u npaxmuueckue padoomot

JLp. Ne 6 «3ydenne mopdonorun XpoMocoMm MileKonuTaromux. Kapuotum

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 «CpaBHEHME TTPOIIECCOB PA3BUTHS TOJIOBBIX KIIETOK Y PACTEHHUH U )KUBOTHBIX. CTPOEHHE MOJIOBBIX KIETOK)
[Ip.p. Ne 7 «CpaBHEHME TPOLIECCOB OIIOIOTBOPEHHUS Y IBETKOBBIX PACTEHUH U TO3BOHOYHBIX)

Jemoncmpayuu

Cxembl U TaONHIIBI, WUTIOCTPUPYIOIINE: CTPOCHUE TKAaHEH pacTeHWil M KUBOTHBIX; CIOCOOBI OECIOOro pa3MHOXKEHHS; OIUIOAOTBOPEHHUE Y
pPacTeHMIi U )KUBOTHBIX; CTaIUN PA3BUTHUS 3apO/IbIIa M0O3BOHOYHOTO KUBOTHOTO; MOCTAMOPHOHAIbHOE pa3BuTue. JluHamuueckue nocodus «Jlenenue
KJIeTKU. MUTO3 U Meii03», «['ameTorenes y )KUBOTHBIXY.

OcHOBHBIE 3AKOHOMEPHOCTH SIBJICHHH HacJieacTBeHHOCTH (16 1)

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
pacierieHus. [ OMO3UroTsl ¥ reTepo3uroThl. JurudpuaiHoe u noMUruOpuAHOE CKpEIIUBaHNs. 3aKOH HE3aBUCUMOI0 HacjleI0BaHusl. AHATU3UPYIOIee
ckpeniuBanue.Bzaumoelicteue amnenbHbiX reHoB. Hemonmnoe nomuHupoBanue. KopoMunHupoBaHue. BzaumojnelicTBre HeaUIeIbHBIX T'E€HOB.
[Honurennsie npusHaku. CTaTUCTUYECKAs IPUPOAA TEHETHUECKUX 3aKOHOMepHocTel CuerienHoe HacnenoBanue. Kpoccunrosep. Kaptsl xpomMocom.
CoBpeMeHHbIE METOJbl KapTHpoBaHuUsi XpomocoM.HacnepoBanue, cuemneHHoe ¢ mnojioMm. MuaktuBanus X-xpoMocombl y camok. IlpusHaku,
OTPAaHUYECHHBIE MOJIOM.

Jlabopamopuwie u npakmuueckue padomaul



[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. Nel1 «Penienune reHeTnueckux 3aa4 Ha CUEIUIEHHOE HACIEA0BAHUE 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 HUX LUTOJOTMYECKHE OCHOBBI; IIEPEKPECT XPOMOCOM;
HEMOJIHOE TOMUHHUPOBAHUE; CLIETIJICHHOE HacjeloBaHKe; B3auMoieicTBre reHoB. CeMeHa ropoxa ¢ pa3HbIM (hDeHOTHUIIOM (TJaJKue, MOPIIUHUCTHIE,
XKeNThie, 3enenble). JJunamuueckue mocooust «MOHOTUOPHUIHOE CKPEITUBAHUEY, «IUTHOpUIHOE CKPEIIMBAHUEY.

OcHOBHbIE 32aKOHOMEPHOCTH SIBJIEHUH U3MEeHYUBOCTH (9 1)

N3meHynBOCTH —  CBOWCTBO  JKMBBIX OpraHum3mMoB. HacneacTBeHHas W HEHACJEACTBEHHAs  HM3MEHYMBOCTh.  KomOuHaTHBHas
M3MEHYUBOCTh.MyTallmoHHass W3MEHYUBOCTh. [ €GHOMHBIE, XpPOMOCOMHBIC, T€HHBbIC MyTallud. | €HepaTWBHBIE W COMATUUYECKHE MYTallMH. 3aKOH
romosiornyeckux panos H. M. BasunoBa. BHesiaepHas HacneICTBEHHOCTh. MUTOXOHAPHUAIBHBIE W XJIOPOIUIACTHBIE TeHbL. [ [pUUrHBI BO3SHUKHOBEHHUS
Myrtauuid. Myrarennble (GakTopsl cpelpl. DKCIIEpUMEHTANBHBIA MyTarenes.Bzanmoneiictsue renotuna u cpeapl. KauecTBeHHbIE U KOJIMYECTB €HHbIE
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 KPUBOW
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 MYTallUii; MOAU(PUKAIIMOHHYIO HW3MEHUMBOCTh; LIEHTPHl MHOroo0pasus U IMPOUCXOXKIACHUS KyIbTYpHbIX pacteHuil. ['epOapHblit
MaTepuai 3JaKOB C TOMOJIOTMYECKON NU3MEHYMBOCTHIO (OCTUCTBIE, 6€30CThIe, BRICOKHE, KApPJIUKOBBIE PACTEHUS U T. 11.).

I'eneTn4yecKkue 0CHOBBI HHANBHAYAJIBHOI0 pa3BuTHus (5 1)

OYHKIMOHUPOBAHUE TEHOB B XOJ€ MHAMBHyadbHOTO pasButus. [erepmunanus u nuddepennuponka. AuddepennnanbHas akTHBHOCTh T€HOB.
JleiictBue reHoB B aMOpuorenese. [lepectpoiiku reHoma B oHTOreHe3e. IMMyHOTTI00yTMHOBBIE T€HBI MJIIEKOMUTAOMUX. MOOUIbHBIE TeHETHUECKHE
aneMeHThl. MHOXecTBeHHOe jelicTBue reHoB. JleranpHble mytanuu. HacnenoBanue aud@epeHIIMpPOBaHHOTO COCTOSHUS KJIETOK. XHMEpHbIE U
TpaHcreHHble opranu3Mel. Kionuposanue. ['eHeTHdyeckrie OCHOBBI MOBeIeHUs. | eHeTHYECKUE OCHOBBI CIOCOOHOCTH K O0yUYESHHIO.

Jlabopamopusie u npakmuueckue padbomaul
[Ip.p. Ne13 «AHanu3 u olleHKa 3TUYECKUX aCTIEKTOB MCCIEA0BaHUN B OMOTEXHOJIOTHU»
Jemoncmpayuu



CxeMblI ¥ TaONHIIBI, WILTIOCTPUPYIONIUE B3aUMOACHCTBUE TEHOB M MEXaHU3M XPOMOCOMHBIX MYTAIIHA.
I'eneTruka 4esnoBexa (7 4)
Metonpl M3ydyeHHs T€HETHKM uenoBeka. bnusnensl. Kapuorun dyenoBeka M XpoMocoMHbIE 0Oose3Hu. KaprupoBaHue XpomMOcOM 4YeslOBEKa.
Bo3MoxHOCTH JIeueHus ¥ MPpeaypekIeHIs HaCIeICTBeHHBIX 3a001eBannil. MeTMKO -TeHETHYECKOe KOHCYIbTHPOBAHHE.
Jlabopamopnuwie u npakmuyeckue pabomot
JL.p. Ne 11 «CocTtaBieHue poJ0CIOBHBIX U UX aHAIIN3Y
JLp. Ne 12 «Kapuotumn yenoBeka. «XpOMOCOMHBIE» OOJIE3HH YETIOBEKa»
Jemoncmpayuu
Cxembl M TaONUIbBI, WUIIOCTPUPYIOLIUME HCCIEIOBaHUS B o00jsacT OuoTexHosnoruu. [luHamuueckue mnocoOusi «l'eHeTHKa Tpynn KpoBU»,
«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,
aHAJIOTMYHBIE U TOMOJIOTUYHBIE OPTaHbl; I0Ka3aTeIbCTBA IBOJIOIUU Opranndeckoro Mmupa. [laneonronornyeckue KOJIIEKIUH.

MexaHu3MBbI IBOJIIOLUH (22 1)

[Tomynauust — s1eMeHTapHas eIuHHUIA SBOMIOLUHU. BHYTpUBUIOBas U3MEHUMBOCTD. [ 'eHeTHYeckas CTpyKTypa MOMYJSIUi. YpaBHEHHE 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. AnmanTarus — pe3yabTaT €CTeCTBEHHOTo 0oTOopa. Murpamuu kak (akrtop sBomtouuu. Ilonstue Bupa. Kpurepum Bupa. [lytu
BHUJI000PA30BaHHUS. Annonarpudeckoe u CUMIATPUYECKOE BUJI000pa3oBaHue.
Muxkpo- u MakposBoJrOLMs. [ 'eHeTHueckre U OHTOTeHETHYeCKHe OCHOBBI 3BOMIOUWHU. HampaBneHus sBosonuu. ApoMopdos, uanoananTanus u
oOuras gereHepanus. JuBeprexius, KOHBEpreHIus U napauienusmM. buonornueckuit mporpecc. Enqunoe ApeBo KU3HU — Pe3yNbTaT HBOJIOLHH.
Jlabopamopusie u npakmuueckue padomaul
J Nel «Onucanue ocobeit Biia o MOpQoIOTHIECKOMY KpUTEpHIO (repOapiu, KOJIEKIIMA HACEKOMBIX).

J Ne2 MNzyuenue nprucnocoOIeHHOCTH OPraHU3MOB K CpeJie OOUTaHUs



Jemoncmpayuu

Cxembl, Tabmuuel ¥ poTorpaduu, WILTIOCTPUPYIONIUE: ABIKYIIUE CHIIBI BOIIONNHN; JBIKYIIUN U CTAaOMIM3UPYIONINI 0TOOP; BO3HUKHOBEHHUE U
MHOT000pa3ue MPUCIIOCOOICHUH Y OPraHu3MOB (KaKTyCOB, OpXUAEH, MOPCKUX MJICKOMUTAIOIUX U T. 1.); OOpa30BaHHE HOBBIX BHJIOB B IPHUPOJIE;
reorpauecKkoe M 3KOJOTMYECKOe BUI000pazoBaHMe; (OPMBI SBOJIONUH — IUBEPICHINIO, KOHBEPICHIMIO, MAapaJUICTN3M; IYTH HBOJIOIUN —
apoMopdo3, HANO0AANITAIHIO, IETEHEPAIII0; OCHOBHBIE apOMOP(}O3bI B 3BOJIIONUN PACTEHUH M KUBOTHBIX; SBOJIOIHIO PACTHTEIBHOTO M JKHBOTHOTO
MUpa.
Bo3nnkHoBeHMe U pa3BuTHE KU3HU HA 3emJie(12 4)
CymHocTh %u3HU. OnpeneneHus kuBoro. I'mnore3pl Bo3HUKHOBEHUs XKU3HU. OmbiTel ®. Penu u JI. [lactepa. CoBpeMeHHbIE NpPEICTaBICHUS O
BO3HMKHOBEHHUH KU3HU.ATMOC]epa apeBHeN 3emiid. AOMOTreHHbIN CHHTE3 opraHu4eckux BeuiecTB. OOpa3zoBaHue U 3BOJIIOLUS OnononuMepos. Poib
JJHK u PHK B o6pazoBanuu cuctem c¢ oOpaTHOW cBsizblo. OOpa3zoBaHHE W 3BOMIONMS OHoNOruueckux memoOpaH. OOpa3oBaHHE MEPBUYHBIX
rereporpodoB.Mzyuenne wucropuu 3emun. [laneonronorus. Metonbl reoxpoHosiorun. M3meHnenue knumara Ha 3emuie. Jlpeii) KOHTHHEHTOB.
Pa3Butne xu3Hu B kpunrtozoe. CumOuoTHUecKas TeopHsi oO0pa3oBaHMs 3yKapuoT. Bcmblmka pa3HooOpa3us >KMBOTHBIX B KOHIIE IMPOTEPO30S5.
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, WUIOCTpUpyoomue ¢aopy u ¢dayHy IMO3IHETO MPOTEpO30s, IMajaeo30s, Me3030s, KalHO030s (JICIHWKOBBIM TIEPHO).
Hckomaemble OCTaHKH KUBOTO — OKaMEHEJIOCTH, OTIIEYaTKH (IajIeOHTOJOTHYeCKast KOJIICKIUS).
Bo3HuKHOBeHHE M pa3BUTHE YesloBeka — aHTponorene3(12 u)
MecTto 4enoBeka B CUCTEME KUBOTro Mupa. CpaBHUTEIHLHO-MOP(OIOrHUECKUe, ITOJIOTMUYECKHE, IIUTONCHETUYECKHE U MOJIEKYJIIPHO-OHOJI0rHuecKue
JI0Ka3aTeNIbCTBA POJICTBA 4YEJIOBEKA U UEJIOBEKOOOpa3HbIX 00e3bsH. [laneoHTonornuyeckue MaHHbIE O MPOUCXOKICHUH W DBOJIOLNUU IPEIKOB
yenoBeka. ABcrpanonuteku. [lepssie mpencraBurenu pona Homo. Heannepranbekuii yenoBek. MecTo HeaHAEpTalbLEB B HBOJIIOLUU YEJIOBEKA.
Kpomanwonupl. buonorunueckue ¢axtopsl sBomonnu yenoBeka. CouuanbHble (aKTOPHI 3BOJIONUU YEJOBEKAa — MBIILUICHHE, pedb, OpyAuiHas
JesTenbHOCTh. Posib conanbHoi cpefibl B GopMUPOBAHUM YEIOBEYECKUX UHAUBUYYMOB. COOTHOIIEHHE 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 «BpisiBeHME IPU3HAKOB CXOJICTBA 3apO/IbIIIEH YEIOBEKA U IPYTHX MIIEKOIUTAIOIIMNX 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 MPOUCXOKICHUS KYIBTYPHBIX PAaCTCHHUU W X MHOTooOpasue. Copt, mopoja, mramMMm. MeToIpl CeJISKIIMA PACTEHUH M )KHUBOTHBIX: OTOOp |
rudpuam3anys; Gopmel 0TOOpa (MHIWBHIYATbHBIA M MaccoBbIi). OTmaneHHas THOpUAU3ANS; SBICHUE TeTepo3nca. VICKYCCTBEHHBIM MyTarcHes.
Cenexuusi MUKpOOPraHU3MOB. BUOTEXHOJIOTUS M TEeHETUYECKask UHKEHEPHUSL.
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)
B3aumooTHoLIeHNsT opraHu3Ma U cpenbl. DKoJIorhdeckue (akTopbl. 3akoH TosepaHTHOCTH. [IpucnocobmenHocts. [lomynsnus kak mpupojHas
cuctema. Ctpykrypa nonyiasauuid. JJunamuka nonyssuuid. JKuzneHnsle ctpateruu. Bu kak cuctema momyssiiuii. DKoorudeckas Humia. JKu3HeHHbIe
(bopMBI.
Hemoncmpayuu

CxemblI ¥ TaOIHUIIBI, WIUTFOCTPUPYIOITUE IKOJIOTHIECKUE (DAaKTOPhI M MX BIUSHAE Ha OPTaHU3MBI.
CoobmecTBa u 3xkocuctembi(14 4)
CooOmiectBo, 3xocucTeMa, OnorieHo3. KoMmoHeHThl akocucTeMbl. JHepreTudeckue cBsi3u. Tpoduueckue cetu. [IpaBuio 3x010ruyecKoil mupamu JIbl.
MeXBUAOBbIE M MEXIOMYNIAIMOHHBIE B3aUMOJCIHCTBUS B aKocucTeMax. KoHkypeHmus, cumOuo3, anpTpyusM. [IpocTpaHcTBeHHasi CTpyKTypa
coobmiectB. JluHamuka 9kocucteM. Cramuu  pa3BuTHs  3KocUCTeMbl.  Cykmeccus.  YCTOMYMBOCTh  DKOCHUCTEM.  3eMIIelIeTIbUYeCKUe
AKOCUCTEMBI.A2eposkocucmemvi Mypmanckou obracmu.
Jlabopamopnusie u npaxmuyeckue padoomot
. Ne 6 «CocraBiieHue cxem nepeqaun BeulecTBa U SHEpruu (Lenel MUTaHus) B IKOCUCTEME
Jemoncmpayuu

CxeMbl M TaOMUIBI, WLIIOCTPUPYIOLIUE: PA3TUYHbIE SKOCHUCTEMbI; TPOPUUECKUE YPOBHH SKOCHCTEMBbI; MUINEBbIC LENU U CETH; IKOJOTMUEeCKHE
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. XXKuBoe BemectBo u OHOreoXxuMmuueckue KpyroBopoTbl B Ouocdepe. buochepa u
yenoBeK. [noOanbHble aHTpororeHHele u3MeHeHUs B Ouocdepe. IIpobnema ycrtoitunBoro pasButus Ouochepsl. Ixonocuueckue npoobremsvi
Mypmanckoti obnacmu.
Hemoncmpayuu

CxeMbl 1 TaONHUILBI, WIITIOCTPUPYIOLINE: CTpOeHHE OHochephl; KpyroBOPOTHI yriiepoaa, a3oTa, Gpocdopa u Kucioposa.
BuoJsioruveckne 0CHOBBI OXpaHbI NPUPOABI (6 1)
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CoxpaneHne W mojajepKaHWe OMOJOTHYECKOTO pazHooOpasus. I[lpuumHbl BhIMUpaHus BuUIOB u nomyiasnuid. CoxpaHeHwe TeHO(pOHAA H
peuHTpOoayKIMs. COXpaHEHHE SKOCHUCTEM. BHOOrnuecKkuii MOHUTOPHHT M OnomHAWKaIusa. Ocobo oxpansemvie meppumopuu Mypmauckol — Kax
0CHO8A COXPAHEHUsI MHO2000pa3Usl U008

Jemoncmpayuu
CxeMbl ¥ TaOJIUIIBI, WLTIOCTPUPYIOIINE: OMOPa3HOOOpa3He; MOCIICACTBUS JISATSIBHOCTH YEJIOBEKAa B OKPYKAOIIEH Cpe/e; PEIKHE U UCUC3ArOIIHe

Bubl. Kapta «3anoBennuku u 3aka3Huku Poccuny. Jlunamudeckoe nmocooue «brocdepa u yenoBex».
Pe3epBHOe Bpemsi 2 yaca
4. KajJleHZapHO — TeMaTHYeCKoe IJIAHUPOBAHHE 10 OMOJIOTHH

Ne Paznen Tema ypoka 3aganue Ha JJOM Jarta
YpOKa [Tnan dakr
1 Beeoenue Brenenne. [Ipenmer u 3amaun kypca «O01mast OnoIoTusi».
2 IIp.p. Ne 1 «Ananu3 nHpOpMAaINK 0 HOBEHIINX JOCTHKEHHSIX OMOIOTHU B
CMI»
3 OcHoBHBIe cBOiicTBa )KUBOr0. CHCTEMHAsI OpraHU3aIHsl XKU3HU
4 Monekynvt u Kierka: ucropus nzyuenus. Kinerounas teopus.
knemku 17 uacoe
5 Mertobl nccieIOBAHUS KIIETKU
6 JLp. Ne 1 «YcTpoilCTBO CBETOBBIX MUKPOCKOIIOB M TEXHHKA
MUKPOCKOITMPOBAHUS»
7 Oco0eHHOCTH XMMHUYECKOTO cocTaBa KieTku. Heopranuueckue
BEILIECTBA.
8 Heoprannueckue BeniecTa KJIE€TKH: BOJA.
9 buononumepsl: Genky.
10 buonoruueckue QpyHKImm 6€IKOB.
11 JLp. No2 «Karanutuyeckass aKTUBHOCTb ()EPMEHTOB B >KHBBIX
TKaHIX»
JLp. Ne3 «IIpuumnbl neHaTypaius O€lIKOB Ha MPUMEpPE SIMYHOTO
Oenka
12 Yrnesopl.
13 Jlunuiel.
14 Hyxnennossie kucnotsl: JITHK
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15

Hyxnennosbie kucinorsl: PHK

16 ATD

17 JLp. Ne 4 «OGHapyxeHne OHOTIOJMMEPOB B OHOJIOTHYSCKUX
00BEKTaX»

18 «Masble MOJIEKYIIB» U UX POJIb B OOMEHHBIX MPOIIECCaX.

19 CemMuHap «XMMUYECKHI COCTaB KIETKI

20 3auet «Knerounas Teopusi. XUMHUECKUN COCTAB KICTKH

21 Knemounvie buonoruueckue memOpanbl. OYHKIIMH TIa3MOJIEMMBI.

CMPYKmYpbl U UX
¢dynkyuu 7 uacos

22 Crpoenue u GyHKIHHU pa. XPOMOCOMBI

23 MemOpaHHbIE OpraHeIbl KJIETKH.

24 HemeMOpanHble opraHesibl KJIETKU.

25 Crpoenue u GyHKIHS MPOKAPUOTHYECKON KIETKH.

26 JLp.Ne5 «OcobeHHOCTH CTPOCHUS KIIETOK MPOKAPHUOT U IYKAPHOT.
Kiietku pactenmii, )KUBOTHBIX, OaKTepUid U TPUOOBY

27 3ader «KneTouHble CTPYKTYPHI U UX QYHKITAW)Y

28 Obecneuenue OOMeH BEIecTB U MPEeBpaIleHHE YHEPTHH.

K1emokK Inepzuei 7
uacos

29 dotocunre3. CBeroBas (dasa.

30 ®dotocunre3. TemHoBas dasza.

31 XeMOoCHUHTE3.
IIp.p. No 2 «CpaBHeHue npoiieccoB (POTOCHHTE3a M XEMOCHHTE3a)

32 ObecrieyeHre  KIETOK  OSHEPrued  BCIEACTBUE  OKHUCICHHS
OpraHMYECKUX BeliecTB. [ mukonms.

33 OxucnurensHoe GochopunupoBaHue.
IIp.p. Ne 3 «CpaBHeHUE MPOIIECCOB OPOKEHUS U ABIXaHUS»

34 3ayet «ObecneyeHne KIETOK SHEpruein»

35 Hacneocmeennan

uHpopmayua u

I'enetnueckas I/IH(I)OpMaI_[I/IH.
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peanuzayus eé

Kknemke 14
36 Tpanckpunius. ['eHeTn4eckuii KoI.
37 Perumukarus JIHK.
38 BuocunTes 6€IKOB.
39 Perynsiiust TpaHCKPUTIIK U TPAHCIISIHH.
40 I'eHbI, TEeHOMBI, XPOMOCOMBI.
JLp. Ne 6 «M3yuenue Mopdoiaoruu XpoMOCOM MIIEKOTTHTAIOIIUX.
Kapnortum»
41 MUTOXOHIpHaIbHBIA TEHOM
42 ['enHas nHXeHepusl.
43 I'MO opranusmsl.
44 Bupychl - HeksleTouHble (HOPMBI )KU3HHU.
45- CIIUA. Bupycsl — QaxTopbl H3MEHEHHUS TE€HETUYECKON
46 nH(pOpMAaITUH.
47- 3auver «HacnencrBenHas nadopmanus u e€ pearnsamus B KIETKE»
48
49 Huousuoyanvnoe
pazeumue u
PasMHoOIHCEHUE Kuznennslit nuki kiaetkd. CaMOBOCTIPOU3BEACHUE KIIETOK.
opzanuzmos 15
uacos
50 MuTo3.
51 JL.p. No 7 «3yuenue a3 MuTo3a B KJIETKaX KOpEIIKa JyKa
52 OnToreHe3. OMOPHUOHAILHOE PA3BUTHE
53 JuddepenunpoBka. IMOpHOTEeHE3 PaCTCHUI.
54 [TocTaoMOpHOHaTEHOE Pa3BUTHE.
55 MHOTOKJIETOUYHBIH OpraHu3M Kak eMHasi CUCTEMA.
56 [{e10CTHOCTh MHOTOKJIETOYHOT'O OPraHU3Ma.
57 Meiios.
58 IIp.p. Ne 4 «CpaBHEHME POLIECCOB MUTO3a U MEHO3a
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59

Pa3zmHOkXeHME OpraHn3MOoB.
IIp.p. Ne 5 «CpaBHeHHE TMPOIECCOB TOJIOBOTO M OECIOJIOTO
Pa3MHOXKEHUS

60 O06pa3zoBaHKe MOJOBBIX KJIETOK H OIIJIOJJOTBOPEHHE.

61 [Ip.p. Ne 6 «CpaBHeHUE MPOIECCOB PA3BUTHS TMOJOBBIX KIETOK Yy
pacTeHmid 1 KUBOTHBIX. CTPOEHUE TMOJIOBBIX KIETOK)

62 IIp.p. Ne 7 «CpaBHEHHUE TPOLIECCOB OTUIOIOTBOPEHUS Y IIBETKOBBIX
pacTeHUM U MO3BOHOYHBIX)»

63 3aueT «MIHAMBUIyAIbHOE PA3BUTHE W PA3MHOKEHUE OPTAHU3MOBY

64 OcHogHnble

akonomeprocmu l'enernka kak Hayka. MeToAbl HCCIENOBAaHUSI B TE€HETHKE.
npoueccos OCHOBHBIC TCHETHICCKHE TTOHSATHSI.
HacneocmeeHnocmu
16 uacoe

65 Monorubpuanoe ckpemuBaHue. [lepBelidi W BTOPOW 3aKOHBI
Meunnens.

66 IIp.p. Ne 8 «Pemienne reHeTHYECKUX 3a7ad HA MOHOTHOPHIHOE
CKpEIIMBAHHUE»

67 JlurnOpuaHoe W TMOJUTHOPHUIHOE CKpeluBaHue. TpeTuil 3aKoH
Meunnens.

68 I[Ip.p. Ne 9 «Pemienne TreHeTHYECKMX 3aJady Ha JAU- ©
HNOJIMTHOPUIHOE CKPEUTUBAHUE)

69 BsaumonelictBue reHoB

70 [Ip.p. Nel0 «PernieHue reHeTHYECKUX 3a/1ady Ha B3aWMOJICUCTBUE
TE€HOB)»

71 Cratuctuueckas MpUpoJa T'EHETHYECKUX 3aKOHOMEPHOCTEH.
OTKJIOHEHHS OT TEOPETUYECKH 0KHUIaeMbIX PaclIeIUICHUH.

72 HacnenoBanue cuemneHHbIx reHoB. KapTupoBanue XpoMOCOM.

73 IIp.p. Nell «PemieHne reHeTHYECKHX 3aJad Ha CIHEIUICHHOE

HaCJIC€J0BaHUEC I'CHOB»
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74

I'eneTuka noja. CLemieHHOE C II0JI0M HacJIeAOBaHHE.

75 [Ip.p. Nel2 «PemieHue reHeTMdecKuX 3ajad Ha CLEIJIEHHOE C
10JIOM HacJIeZJOBAHUE IPU3HAKOBY
76- KonTponbHbIll NpakTUKyM «PenieHne reHeTH4ecKuX 3aau»
77
78- O6o01eHne «OCHOBHBIE 3aKOHOMEPHOCTH SIBJICHUI
79 HACJICJICTBEHHOCTHY
80 Ocnosnvie
JAKOHOMEPHOCIMU | 1\ GuHATHBHASK N3MEHUHBOCTS.
uzmenuugocmu 9
uacos
81 MyranroHHas U3MEHUYHBOCTb. | €eHHbIE MyTaInu.
82 ['eHOMHBIE U XPOMOCOMHBIE MYTaI1H.
JL.p. Ne 8 «I'eHOMHBIE M1 XPOMOCOMHBIE MYTaLIHI)
83 BresiiepHast HaCIeICTBEHHOCTb.
84 [IprymHBI BOSHUKHOBEHHS MYTaITUH.
HcKkycCcTBEHHBIN MyTareHes.
85 JLp. Ne 9 «AHanu3 reHeTHYeCKOW M3MEHYMBOCTH B MOMYJISALMAX
JOMAIITHUX KOIIEK
86 B3anMoielicTBre reHOTHIIA U CPEIbI.
87 JLp. Ne 10 «M3MeHYMBOCTb, TOCTPOCHUE BAPUALIMOHHOTO psAlia U
BApUAIMOHHON KPUBOII»
88 CemuHnap «OCHOBHBIE 3aKOHOMEPHOCTH U3MEHYUBOCTH)
89 TI'enemuueckue
OCHOGbL OcHOBHBIE 3aKOHOMEPHOCTH (YHKIMOHUPOBAHUS TE€HOB B XOJE
UHOUBUOYATbHO20 | WHIUBUIYAJIBHOIO Pa3BUTHS.
pazeumusn 5 uacos
90 IlepecTpoiiku reHoMa B OHTOI€HE3E.
91 [IposiBieHnE TEHOB B OHTOTE€HE3E.
91 HacnenoBanue  nud¢epeHIMpPOBAHHOIO — COCTOSIHMSL  KIICTOK.
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XWMepHBIC ¥ TPAHCTCHHBIC OPTraHU3MEI.
[Ip.pa®. Nel3 «AHanm3 W OLIEHKAa OSTUYECKUX AaCIEKTOB
WCCIICIOBAaHUHN B OMOTEXHOJIOT I

92 I'eHeTHYECKHE OCHOBBI ITOBEICHUS
93 TI'enemuxa MeTo 1l U3ydeHUsT HACIICICTBEHHOCTH YeoBeKa. JJOMHUHAHTHBIC U
yenoeexa’ uacoe perieCCUBHBIC TTPU3HAKHU Y YETIOBEKA.

94 JLp. Ne 11 «CocTaBieHue poJOCIOBHBIX U UX aHAJIU3

95 bansnenpl M OJM3HEHOBBIM METOJ MCCIENOBAHUS B TIE€HETHKE
YeIIOBEKa.

96 [{uToreHeTHKA YeIOBEKA.

97 JLp. Ne 12 «Kapuotun dyemoBeka». «XpOMOCOMHBIE» OO0JIE3HH
YeIIOBEKA»

98 KaptupoBanne xpomocom uyenmoBeka. [Iporpamma  «l'eHOM
YEIIOBEKAY.

99 [Mpenynpexaenne W JIeYEHUE HEKOTOPBIX HACIEICTBEHHBIX
0oJe3Hel YeIoBeKa.

100 Hrtorosas koHTpoJIbHAs paboTa

101- [ToBTOpEHME

102
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11 kiaace

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

No Pasznen Tema ypoka 3amaHue Ha oM JaTta
ypoka [Inan @DakT
1 Bo3nuknoeenue u Bo3uukHOBEHHME U pa3BUTHE IBOIIOIMOHHON OMOJIOTHI N3yunTs I1.7 04.09

pazeumue
960IHOUUOHHOIL
ouonozuu (9)
2 Yapns3 J[apBUH U €ro Teopust 3BOJIIOIUN Nzyunrs I1.8 05.09
3 TTaneoHTONOTHYECKHE CBUAECTEILCTBA DBOIIOIIAN NayunTs 11.9 06.09
4 broreorpaduueckne cBUACTENHCTBA BOJIOIUH Wsyunts 11.9 11.09
5 CpaBHUTEIIPHO-aHATOMUYECKUE CBUIETEIHCTBA 3BOJIFOIIUN NayunTs 11.10 12.09
6 OMOPHOIOTHIECKHE CBUJIETEIIHLCTBA DBOJIOIUHN NayunTs 11.10 13.09
7 MonekynsipHble CBUAETEIHCTBA IBOITIOLINMHT Nzyuants 11.11 18.09
8-9 3adet: «BOBHMKHOBEHHE U PA3BUTHE IBOJIOIMOHHON OHOJIOT UM IToBTOPHUTE pa3men 19.09
Nel 20.09
10 Mexanuszmot W3MeHYnBOCTh TPUPOJHBIX TOMYISALUN N3yanTs 1.12-13 25.09
seonroyuu (22)
11 l'enetnueckass  cTpykTypa  nomyiasauuii. 3akoH — Xapad — N3yunrts I1.14 26.09
Baitn6epra
12 MyTanuu — ICTOYHUK F'€HETHYECKOM M3MEHUYUBOCTH MOMYJIALIUN Wzyunts 11.14-15 27.09
13 CrnydaiiHble H3MEHEHUS YaCTOT AJUIEJICH B MOMYJIAIUSX. N3yunts I1.15 02.10
14 Jpeiid reHoB kak (GpakTop SBOTIONHUH N3yunrts [1.15 03.10
15 Boprba 3a cymecTBoBanue Nzyants I1.16 04.10
16 EcTtectBenHbIl 0TOOp — HanpaBasOMUi HaKTOp IBOJIIOLUU Nzyqnts I1.16 09.10
17 @DopMBI €CTECTBEHHOTO 0TOOpa Uzyants I1.17 10.10.
18 [TonoBoii oTOOP N3yunts I1.17 11.10
19 Bo3HukHOBeHME afanTaluil B pe3yabTaTe eCTECTBEHHOT0 0TOopa. Odopmnenne 16.10
JL.p.Nel H3yuenwe NPHCIOCOOIEHHOCTH OPraHU3MOB K Cpele JLP.Nel
0oOUTaHUS
20 CeMHHap «ABMXKYIIME CUIIBI SBOJIFOLIAN KoHTpoIBHEIH cpe3 17.10
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21 Murpanuu kKak (GakTop SBOJIOUUU N3yunts 11.18 18.10
22 buonornueckue BUABI. Odopmienne 23.10
JLp. Ne2 «Onmcanue ocobGell Buaa 1Mo MOPHOIOTUYECKOMY JLP.Ne2
KPUTEPHIO»
23 W3onsmus u BumooOpa3oBaHue N3yunts I1.19 24.10
24 AnnonaTpudeckoe ¥ CUMIaTpHYecKoe BUA000pa3oBaHue Wzyuurs I1.19 25.10
25 MexaHn3Mbl MAKPOIBOJIIOLUH N3zyuuts I1.20 07.11
26 HanpasneHnns Makpo3BOJIIOIMU: IPOTPECC U perpecc WzyqnTs I1.20 08.11
27 [Iytu noctukeHus: OMOJIOTMUECKOTO Mporpecca N3yunts 11.21 09.11
28 13.11
29 EnwHOE npeBo Ku3HH KonTtponbHas 14.11
pabora
30 3aueT: «MeXaHU3MBI DBOIIOLAN [ToBTOPUTE 3amucu 15.11
31 10 TETpaIu 20.11
32 Bo3nuknoeenue u CymHocTs xu3HU. [IpencraBiennst 0 BOSHUKHOBEHUU KU3HU UzyanTs 11.22 21.11
pazeumue HcU3HU HA
3emne (12)
33 I'nnoTe3sl BOBHUKHOBEHUS KM3HU Ha 3eMIIE. JlaboparopHas 22.11
JL.p.Ne3 «AHaM3 W OIEHKA TUIIOTE3 BO3ZHUKHOBEHUS >KM3HM Ha pabora Ne3
3emie»
34 O06pa3oBaHue OMOJIOTHYECKUX MOHOMEPOB U TMOJIUMEPOB Wzyanrs I1.23 27.11
35 DopMHUPOBAHUE U IBOJTIOIHUS POOMOHTOB Nsyunrts [1.24 28.11
36 N3yuenne wucropuu 3emun. [laneonronorus. Hckonaemvie Wzyauts I1.25 29.11
ocmamku Ha meppumopuu Mypmanckou ooracmu.
37 I'eoxpononorus 3emun. MeTobpl TaTUPOBKHU W3yuuts 11.25 04.12
38 Pa3BuTHE )XU3HU B KPUNITO30€ Uzyants I1.26 05.12
39 Pa3Butue xn3Hu Ha 3emiie B (haHepo30€: najieo30i Uzyants I1.27 06.12
40 PazBuTHe >xn3HU Ha 3emiie B paHEpo30€: Me3030M Uzyaurs I1.27 11.12
41 PazBuTHe xu3HHN Ha 3eMie B (paHepo30€: KaiHO30i Uzyaurs I1.27 12.12
42 3ayet: «Bo3HUKHOBEHHE U 3 Hosropurs samicr 13.12
43 : pa3BUTHE )KU3HU Ha 3eMie» 10 TeTpazm 18.12
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44 Bo3nuknoeenue u JLp.Ne 4 19.12
pazeumue uenosexka — | 1'MnoTe3pl BOSHUKHOBEHHUS YEJIOBEKA. «AHanu3 u
anmponozenes (12) JIpNe 4 «AnHanu3 u OIeHKAa TUIOTE3 TIPOUCXOXKICHUS | OIEHKA THUIIOTE3
YEJIOBEKa MIPOUCXOKICHUS
YEJIOBEKa)
45 JLp. Ne 5 20.12
«BrIsiBIICHUE
MIPU3HAKOB
MecTo yenoBeka B CHCTEME KHUBOTO MUpa — MOP(OJIOTHUIECKHe U CXOJICTBA
(bu3moIOrNYecKue JaHHBIC. 3apOoIbIIeH
JLp. Ne 5 «BpIsiBIIeHME MPU3HAKOB CXOJCTBA 3apPOIBIIIEH YEJIOBEKa YeJI0BEKa U
U IPYTrUX MIIEKOMUTAIOIINX KaK JIOKa3aTelbCTBO HMX IPYTUX
POICTBAY MJIEKOTTUTAFOTIINX
KaK
JI0Ka3aTesIbCTBO
UX POJACTBa»
46 MecTo denoBeKa B CHCTEME JKHBOTO MHpa — JaHHBIC H3yunTs I1.28 25.12
MOJIEKYJIIPHON OMOJIOTUH U OHUOJIOTHH Pa3BUTHUS
47 [IpoucxoxaeHue yeaoBeKa — NajJCoOHTOJIOTHYECKHE TaHHBIE Nzyunts 11.29-30 26.12
48 O06e3bsTHOTIOTOOHBIC TIPEIKH YeTIOBEKa N3yuauts I1.31 27.12
49 [TepBrie peacTaBuTenn poaa Homo N3yunts 11.31 08.01
50 - N3yunts 11.32 09.01
51 [losiBneHue yenoBeka pa3yMHOTO 10.01
52 ®DaKTOPBI IBOJIOLHMH YEIOBEKA N3yunts [1.33 15.01
53 Paccenenue yenoseka. PopmMupoBaHue pac. Wzyynts I1.33 16.01
54 — TECT T10 17.01
55 3auer: «BO3HUKHOBEHHE U PA3BUTUE YETTOBEKA) AHTPONOTEHE3Y 22.01
56 Cenexyus u Cenekuus Kak IpoLECC U KaK HayKa Uzyanrs I1.1 23.01
ouomexnonozus (7)
57 HckyccTBeHHBIH 0TOOP Nzyunts I1.2 24.01
58 Kitaccuueckne MeTo bl CeNIEKIIMU PaCTeHHM N3yunts 11.3 29.01

20




59 Krnaccuaeckue MeTOIBI CEICKIMU JKUBOTHBIX Wzyunts 11.4 30.01
60 Cenekuust MUKPOOPraHU3MOB Uzyaurs I1.5 31.01
61 Hcnonp3oBanue HOBEHIINX METOA0OB OMOJIOTMH B CEIEKIIMU. NzyunTs I1.6 05.02
62 3auer: «CeneKius U OMOTEXHOJIOT U [ToBTOpEHHME 1O 06.02
pasJeny CeleKIuu
63 Opeanusmeol u Uzyunts 11.37 07.02
OKpycalowasn cpeda | B3auMOOTHOIIEHUSI OpraHU3Ma U CPEebl
(10)

64 [IpucnocobnenHocts. [lepexnBanne HEONMArONMPUATHBIX YCIOBUI Wzyunts 11.42 12.02

Y Pa3sMHOKEHUE
65 [TonynAnums kak npupoaHasi CUCTEMa. W3zyuurs I1.39 13.02
66 CTpyKTypa MOmyJIsSIII Nzyauts 11.39 14.02
67 JlvHamuKa nonmyJsaiuu NzyunTs 11.40 21.02
68 JKuzHneHHsle cTparernu Nzyaurs I1.40 26.02
69 Bu kak cucrema momyssimii Wzyunts I1.41 27.02
70 DKoJIornyecKkas HUIIa. Wzyunts I1.43 28.02
71 JKuznennsie hopmbl Nzyunrts [1.44 04.03
72 3auet: «Opranu3Mbl U OKpyXKarouias cpeaa» Tect no sxonoruu 05.03

06.03
73 Coobuwecmea u Coo0mrecTBo, 3KocHucTEMa, OMOILIEHO3, OMOre0LIeHO3 N3yunts [1.45 11.03
akocucmemst (14)

74 CocTtaB coo01iecTBa N3yuauts [1.46 12.03
75 CrpykTypa coobiecTBa N3yunts 11.47 13.03
76 18.03
77 [Tytu nepenaun SHEPTUU B COOOIIECTBE. JLp. Ne 6 19.03

JLp. Ne 6 «CocraBiieHne cxeMm TMepefaud BelIecTBa U DHEPrUH «CocrapieHue

(menelt mUTaHUs) B YKOCUCTEME» CXEM Tepeayn

BEIECTBA

78 MeXBUAOBBIE U MEXKIOMYISIMOHHBIE CBA3H B COOOIIECTBAX N3yuuts 11.47 20.03
79 01.04
80 IIpaBuiio 5KOJIOTHYECKOM MUPAMMUIBI Wsyuuts 11.48 02.04
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81 N . Mzyunts 11.48 03.04
POCTPAaHCTBEHHOE YCTPOHCTBO COOOIIECTBA
82 JluHaMuKa COOOIIECTB Wsyuuts 11.49 08.04
83 - dopmupoBaHue W  H3MEHEHHME (CyKLECCHs)  COOOIIecTBa. Nzyuurs 11.50 09.04
84 3eMIIeIENbUECKME  DKOCUCTEMBI.A2poskocucmemviMypmanckoti 10.04
obracmu.
85 - 3aueT: «Co00IIecTBa U DKOCUCTEMBI Tect o paszaeny 15.04
86 16.04
87 Buocghepa (8) Bruocdepa u 6momsr Uzyaurs I1.51 17.04
88 CocraB 6rochepsr Nzyauts 11.52 22.04
89 Uctopus hopmupoBanus Ouocdepsl sy I1.52 23.04
90 broreoxuMHu4yecKre KpyroBopoTsl B Onochepe Nzyauts 11.52 24.04
91 Brocdepa i 1enoBex Wsyunts 11.53 29.04
92 'moGanpHble  aHTpPONOTEeHHBIE  W3MEHEHHs B  Ouocdepe. Pedepar 30.04
Oxonoeuueckue npobnemvl Tamapcmana.
93 [Tpob6iema ycTOMUMBOTO pa3BUTHSI OHOCHEPHI. Pedepar 01.05
94 3auet: «buocdepa» Tect no 6uoctepe 06.05
95 buonozcuueckue ocrnogut C 5 6 N3yuanTs [1.54 07.05
oxpansi npupods (6) OXpaHEHHE U TI0JIepIKaHKe OHOIOTHIECKOTO pa3HO00pasus
96 [IpyrunHBl BBIMUpPAHUs BUAOB U MOMYJISLIHAMN. Wzyunts I1.55 08.05
97 Coxpanenuie reHoOQOHIa U PEUHTPOTYKIIHSI. Uzyunts I1.56 13.05
98 Oco06o0 oxpansiembie Tepputopun. CoxpaHenue skocucteMm. Ocobo Wsyuuts 11.57 14.05
oxpansiemvle meppumopuu Pecnybonuxu Tamapcman — kak ocHosa
COXPAHEeHUs1 MHO2000Pa3Usl 6U008
99 buonorndeckuit MOHUTOPUHT ¥ OMOMHIMKAIIHS N3yuauts [1.57 15.05
100 " . KouTtponbHas 20.05
TOTOBBII YpOK
pabota
101- Pezepenoe eépema 21.05
102 22.05
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