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Pabouas mporpamma coctaBieHana ocHoBe mporpammbl/lpiviui; I. M.  buonorus. Pa6oune mporpammel. 10—11 kmaccsl : y4ueb. mocobue miis
0011e00pa3oBaTeIbHBIX. OpraHu3aluii: yrioyoneHnsiid. yposensb / I'. M. dpvmun, O. B. Cabmunaa. — M. : [Ipocsemenue, 2017. — 60 c¢. McxoaapiMu
JOKYMEHTaMH JUUIsl COCTaBJICHHs pabouel mporpamMmbl ydeOHOro Kypca sBisitorces Denepanbhblii ['ocynapctBeHHbli cranaapt, [IpumepHas nporpamMmma
cpenHero (momHOro) obmero odpaszoBanus (yriayOJeHHBIH ypoBeHb). IIporpamma BkIItOuaeT 00s3aTeNbHYIO YacTh YYEOHOTO Kypca, M3JIOKCHHYIO B
«[IprMepHO OCHOBHOHM 00pa3oBaTENBLHOW MpOrpamMMe Mo OWOJIOTUU Ha YPOBHE CPEAHEro olmiero oOpa3oBaHHs» W paccuMTaHa Ha 210 4acoB, B TOM
gyucne B 10 kmacce -105 gacos, B 11 kmacce - 105 gacos. CornacHo aeiicTBytomemy basucHomy yue6HOMY IutaHy, pabouast mporpamma aus 10-11
KJIaCCOB IpeaycMaTpuBaeT oOy4deHue Ouosiorud B oObeMe 3 uacoB B Hexpenro. COrjacHO TOMY, YTO B NPUMEPHOW TEMAaTHYECKOH Iporpamme
npenoxeHo yaco 105 yuebnoro Bpemenu, B 10 kiacce, a yucino Henenb yueOHbIX 34 B 11kmacce, To mporpamma OyJeT COKpalleHa Ha 3 yaca, T.e.
npoBeaeHo Oyaer 102 gaca mpu 105 pekoMeHI0BaHHBIX.

Pasznen 1.
Ilnanupyembie pe3yJbTaThl OCBOCHUSA Y4eOHOTr0 npeamera «buogorus»

B 10-11 kiaccax (yriiy0/1eHHbIH YPOBEHb)

JlesTenpHOCTE 00pa30BaTEIBLHOTO YUPEXKACHHUS OO0IIero oOpa3oBaHusS B OOy4YCHHMH OHMOJOTMM B CpeAaHEH (MOJHOM) IIKOJE JOKHA OBITh
HaIpaBJIeHa Ha JOCTIKEHUE 00YYaIONIMMUCS CIIEAYIOMNX JUYHOCTHBIX Pe3yibTaToB:

1) peanu3anuu 3TUYECKUX YCTAHOBOK MO OTHOIIEHHUIO K OMOJIOTHYECKUM OTKPBITUSAM, UCCIIEOBAHUAM U UX PE3yJIbTaTaM;

2) mpu3HaHUS BBICOKOH IIEHHOCTH JKU3HU BO BCEX €€ MPOSBICHUSAX, 3A0POBBS CBOCTO M JAPYTHX JIIOACH, pean3alld YCTAaHOBOK 37J0POBOTO
o0pa3a KU3HH;

3) chopMHpOBaHHOCTH MO3HABATEIbHBIX MOTHBOB, HAIIPaBJICHHBIX HA IOJYYEHHE HOBOI'O 3HaHUS B o0iacTu OMOJIOTUU B CBSA3M C Oynyiuei
npoeCCUOHATLHON JeSATEIbHOCThIO WJIM OBITOBBIMH HpPOOJEMaMH, CBA3aHHBIMH C COXPAHEHHEM COOCTBEHHOTO 3J0POBbS U IKOJIOTMYECKOH
0€30MaCHOCTH.

MeTanpeaMeTHBIMH pe3yJibTATAMH OCBOSHHS BBITYCKHUKAaMU cTapilei MIKOJbl 6a30BOro Kypca OHOJIOTUH SIBIISIOTCS:

1) oBnmaseHUe COCTABISAIOMIMMHU HCCIIEIOBATEIbCKONW M MPOEKTHOW AEATENbHOCTH, BKIIOYAsh YMEHHS BHJIETh MPOOJIEMY, CTaBUTh BOIIPOCHI,
BBIJIBUT'aTh TUIIOTE3bI, AaBaTh ONPEIEICHHs MOHATHAM, KiIaccu(uuupoBaTh, Ha0II01aTh, IPOBOJUTh SKCIIEPUMEHTHI, /1€1aTh BBIBOJIbI U 3aKIIOUEHHS,
CTPYKTYPHUPOBATh MaTepHa, OObSICHATH, IOKa3bIBaTh, 3AIUIATH CBOU HJICH;

2) ymeHus paboTaTh C pa3HBIMH HCTOYHHKAMU OHOJOTMUYECKOW HH(OpMAIMK: HAXOIUTh OHMOJOTHYECKYI0 HH(OpMAIMIO B pPa3IMYHBIX
UCTOYHMKAX (TEKCTe y4YeOHWKA, HAYYHO-TIOMYJSIPHOW JIMTEpaType, OHMOIIOTMYECKHUX CJOBapsX M CIPABOYHUKAX), AHAJIM3UPOBATH W OICHUBATH
uHpopMaInio, IpeoOpa3oBbIBaTh HHPOPMALIUIO U3 OJHON (GOPMBI B IPYTYIO;

3) cocOOHOCTH BHIOMPATH IIEJIEBBIE M CMBICIOBBIE YCTAHOBKH B CBOMX JCWCTBUSAX M IOCTYIKAaX MO OTHOMICHHUIO K KHBOW MPUPOE, CBOEMY
3JI0POBBIO U 3/IOPOBBIO OKPY’KAIOIIHX;

4) yMeHMsl aIeKBaTHO MCIOJIb30BATh pEUEBbIe CPEACTBA JUIs JUCKYCCHH U apryMEHTAlluK CBOEH MO3MIMU, CPAaBHUBATH pa3Hble TOUKU 3pPEHUS,
apryMEHTHPOBATh CBOIO TOUYKY 3PEHHSI, OTCTAMBATH CBOIO MTO3UIIHIO.

HpeIlMeTHLIMI/I pe3yJdbTaTaMu OCBOCHUA BBIITY CKHUKaMH CTapmeﬁ IOKOJIBI KypCa Ouonoruu 0a30BOTO YPOBHA ABJIAIOTCA:



1. B no3HaBaTe/IbHOM (MHTEJIEKTYaIbHOI) cepe:

* XapaKTEePUCTUKA COJACPKaHUS OMOJIOTMYECKUX TEeOpHi (KJIeTO4Has, dBOJIONHMOHHAs Teopus [lapBuHa); yuenus Bepnamckoro o 6uocdepe;
3aKOHOB MeHiens, 3aKOHOMEPHOCTEH N3MEHYMBOCTH; BKJIAJIa BBIIAIONIMXCS YUEHBIX B pa3BUTHE OMOJIOTMYECKON HAYKU;

* BbIJIEJICHHE CYIECTBEHHBIX MPU3HAKOB OMOJIOTMYECKUX O0BEKTOB (KJIETOK: PACTUTEIbHBIX U KUBOTHBIX, NOSACPHBIX U SACPHBIX, MOJOBBIX U
COMAaTHYECKUX; OPraHU3MOB: OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX; BHUJIOB, SKOCHUCTEM, OMoc]epsl) U MporeccoB (0OMEH BEIIECTB, pa3MHOXKEHHUE,
JielieHue KIJIETKH, OIUIOJOTBOPEHUE, IEHCTBUE UCKYCCTBEHHOTO M €CTECTBEHHOI'O OTOOPOB, (POpMUPOBAaHUE MIPUCTIOCOOIEHHOCTH, 00pa30BaHUE BUJIOB,
KPYTOBOPOT BELIECTB M MPEBPAIICHUS SJHEPTUH B SKOCHCTEMAxX 1 Orocdepe);

* 00bsICHEHHE POJM OUOJIOTUU B (POPMHUPOBAHMHM HAYYHOIO MHUPOBO33PEHUS; BKJIaJa OMOIOTHYECKUX TeOpuil B (POPMUPOBAHHUE COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MMpPA; OTPULATEIbHOTO BIUSHUS AJIKOIOJIs, HUKOTMHA, HAPKOTUYECKUX BELIECTB HAa PA3BUTUE UEIOBEKA; BIUSHUS
MyTareéHOB Ha OpPraHU3M YeJOBEKa, PKOJOTrnYecKuX (PaKTOpOB HAa OPTraHU3Mbl; NMPUYMH SBOJIONUHU, U3MEHAEMOCTH BHJIOB, HAPYIICHUH pPa3BUTHSI
OpraHU3MOB, HACIIEJCTBEHHBIX 3a00JIEBAHUM, MyTalluii, yCTOWYMBOCTH U CMEHBI SKOCHUCTEM;

* MpHUBEACHUE JI0KA3aTelbCTB (apryMEHTAallMs) €IUHCTBA JKUBOM W HEXUBOM MPHUPONbI, POACTBA KHUBBIX OpPraHM3MOB; B3aUMOCBS3EH
OpPTraHU3MOB U OKPY’KaIOIIeH Cpebl; HEOOXOJUMOCTH COXPaHEHHsI MHOT0OOpa3usi BUJIOB;

* YMEHHE MOJIb30BATHCS OMOIIOTUYECKON TEPMUHOIOTHEH U CUMBOJIUKOM;

* pELICHHE JIEMEHTAPHBIX OMOJOTMYECKUX 3a/lay; COCTABICHHUE 3JIEMEHTAPHBIX CXEM CKPELIMBAaHUSA U CXEM IEPEHOCA BEILECTB U SHEPruu B
AKocHcTeMax (ICTH TUTaHuUs);

* onucanue 0codei BUI0B 10 MOP(POIOTUUECKOMY KPUTEPHIO;

* BBISIBJICHHE M3MEHYMBOCTH, MPHUCIOCOOJICHUI OPraHU3MOB K cpeie OOMTaHMs, UICTOYHHKOB MYTareHOB B OKpY’Karolleil cpene (KOCBEHHO),
AHTPOIIOTE€HHBIX U3MEHEHUN B SKOCHUCTEMAX CBOEH MECTHOCTH; U3MEHEHUH B SKOCHCTEMAaxX Ha OMOJIOTUYECKUX MOJIETSX;

* CpaBHEHHE OMOJOTMYECKHX OOBEKTOB (XMMHUYECKHH COCTaB TN KUBOM M HEXUBOM MPHUPOJIBI, 3apojblllla YEIOBEKa U JIPYrHX
MJIEKOMUTAIOIINX, IPUPOJHBIE 3KOCUCTEMBI U arpO3KOCHUCTEMBI CBOEH MECTHOCTH ), MPOLIECCOB (€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOPBI, [T0JIOBOE U
Oecronoe pa3MHOXKeHHE) U (OPMYIMPOBKA BBIBOJOB Ha OCHOBE CPABHEHHS.

2. B 1EHHOCTHO-OPHEHTAIMOHHOM cepe:

¢ aHaJIu3 U OLCHKA PA3JIMYHBIX TUIIOTE3 CYIIHOCTH KXU3HU, MMPOHUCXOKIACHUC YCTIOBCKA U BOSHUKHOBCHHC JKU3HU, rJ100aILHBIX DKOJIOTHYECKHAX
npobyieM U MyTed MX pelIeHHs, MOCIEICTBII COOCTBEHHON AEATEIhbHOCTH B OKpY’Kalolleh cpeie; OMoIOornyeckor MHGOpManuu, MoaydyaeMon U3
Pa3HBIX UCTOYHUKOB;

* OIIEHKA JTHUYECKHX AaCMEeKTOB HEKOTOPHIX HCCIIENOBaHHI B 00JacTH OMOTEXHOJIOTUH (KIOHUPOBAHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE,
HaIpaBJICHHOE U3MEHEHHE T€HOMA).

3. B cepe TpyaoBoii eATeIbHOCTH:
¢ OBJIaJICHUC YMCHUAMU U HABBIKAMU ITOCTAHOBKH OMOJIOTUYECKUX OKCIICPUMCHTOB U 00BsCHEHNS UX PE3YIbTATOB.

4. B cdepe pusuveckoii 1esiTeJIbHOCTH:

* 000CHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTHKH BHUPYCHBIX 3a00J€BaHMM, BpEIHBIX NPUBBIYEK (KypeHHEe, YNMOTpeOJieHue ajikorosis,
HapKOMaHMs); PaBUJI IOBEJICHNS B OKpY’KaloIIel cpee.



B pesyabTate n3ydeHusi yueOHoOro npeamera «buoJiorusi» Ha ypoBHe cpelHero o0mero o0pa3oBaHHMs BBINYCKHHK HA yIriIyOJIeHHOM
YPOBHE HAYYHTCH:

— OLICHUBAThH POJIb OMOJIOTMYECKUX OTKPHITHI U COBPEMEHHBIX MCCIICAOBAHUM B Pa3BUTUM HAYKU M B TPAKTUYECKOMN JEATEILHOCTH JIIOJICH;

— OLICHMBATh POJIb OMOJIOTUH B (POPMUPOBAHUH COBPEMEHHOM HayYHON KapTUHBI MUPA, IPOrHO3UPOBATH NEPCIEKTUBBI PA3BUTHS OHOJIOTHY;

— YCTaHaBIUBATh M XapaKTEPHU30BaTh CBS3b OCHOBOIIOJIATAIOLINX OMOJIOrMYECKHX MOHATHH (KJIETKa, OpraHu3M, BHI, SKocucTeMa, ouocdepa) ¢
OCHOBOIIOJIArat0IMMU MOHATUSAMH APYTHUX €CTECTBEHHBIX HaYK;

— 00OCHOBBIBAaTh CHCTEMY B3IJISI0B HA JKMBYIO MPHUPOJY M MECTO B HEHl 4YeloBeKa, MPUMEHss] OMOJOrMYecKHe TEOpUH, YUEHUS, 3aKOHBI,
3aKOHOMEPHOCTH, IOHUMATh IPAHULIBI UX IPUMEHUMOCTH;

— TMPOBOJUTH YYEOHO-HCCIIEOBATEIBCKYIO JIESTENbHOCTh 10 OHMOJIOTMU: BBIABHIaTh THUIIOTE3bl, IUIAHUPOBATh paboOTy, OTOMpaTh H
peoOpa3oBbIBaTh HEOOXOAUMYO UH(POPMALIUIO, IPOBOAUTE HKCIIEPUMEHTBI, UHTEPIPETUPOBATH PE3YJIbTAThI, A€IaTh BEIBO/bI HA OCHOBE MOJYYEHHBIX
pe3yiIbTaTOB;

— BBISABJIATH U OOOCHOBBIBATh CYLIECTBEHHbIE OCOOEHHOCTH pa3HbIX YPOBHEH OpraHU3aliK KU3HH;

— YCTaHaBJIHMBATh CBS3b CTPOCHUS U (PYHKIIMI OCHOBHBIX OMOJOTMYECKHX MaKpOMOJIEKYII, UX POJIb B IpOIleccax KIETOUHOTOo METabO0In3Ma;

— pewaTthb 3a1a4y Ha onpenenenue nocuenosarensHoctu HykineotnnoB JJHK u MPHK, antukononos TPHK, nocnenoBarenbHOCTH aMMHOKHUCIIOT
B MOJIEKYyJe OeKa, IPUMEHSS 3HAaHUS O PEAKIUAX MaTPUUHOTO CUHTE3a, TEHETUYECKOM KOJI€, IPUHIIUIIE KOMIIJIEMEHTAPHOCTH;

— JlefaTh BBIBOJBI 00 M3MEHEHMSX, KOTOpbIE MPOM30MIYT B Ipolieccax MAaTPUYHOIO CHUHTE3a, B CIy4yae M3MEHEHMs IOCIe10BaTeIbHOCTH
nykieornnos JTHK;

— cpaBHMBATh (a3bl A€JCHUS KJIETKM; pellaTh 33Ja4d Ha ONpeAeieHHEe M CPaBHEHUE KOJIMYECTBA T'€HETHMUYECKOro MarepHaia (XpoMOocoM U
JIHK) B KJ1eTKaX MHOTOKJIETOYHBIX OPTaHU3MOB B pa3HBIX (pa3ax KIETOUYHOTO IHKIIA;

— BBISIBJISITH CYLIECTBEHHBIE IPU3HAKU CTPOCHUS KJIETOK OPraHU3MOB Pa3HbIX LAPCTB KUBOM IIPUPOJIbl, YCTAHABINBATH B3aUMOCBSI3b CTPOEHUS
1 QYHKIUH 9acTeld ¥ OPraHOUI0B KIETKH;

— 00OCHOBBIBaTh B3aUMOCBA3b IIJIACTUYECKOTO U SHEPreTHUECKOro OOMEHOB; CPaBHUBATh IPOLECCHI MJIACTUYECKOTO M HHEPreTUYECKOro
0OMEHOB, MPOUCXOASAIINX B KIETKAX KUBBIX OPTaHU3MOB;

— OIIPEAEIATH KOJIMYECTBO XPOMOCOM B KJIETKAX PACTEHUI OCHOBHBIX OT/EJIOB HA Pa3HBIX ATANax >KU3HEHHOIO LIUKJIA;

— CpPaBHUBATh pa3HbIE CIIOCOOBI PA3MHOKEHUSI OPTaHU3MOB; — XapaKTEepU30BaTh OCHOBHBIE 3TAIlbl OHTOIE€HE3a OPTaHNU3MOB;

— pemlath TEHETHYECKWE 33aJayd Ha JUTHOpUAHOE CKpeIlMBaHUE, CLEIUIEHHOe (B TOM YHCIEe, CIEMJIEHHOEe C II0JIOM) Haclel0oBaHHe,
aHAIM3HpPYIOLIEe CKPEIMBAaHUE, IPUMEHSS 3aKOHBI HACJIEICTBEHHOCTH U 3aKOHOMEPHOCTH CLEIJIEHHOTO HACIEA0BAHUS;

— pacKpbIBaTh MPUYMHBI HACIIECTBEHHBIX 3a00JIeBaHUI, apryMEHTHPOBATh HEOOXOIUMOCTh MEp MPEIYNPEKICHNS TaKUX 3a00J1eBaHul;

— BBISBJIATH IPUUMHBI U CYIIECTBEHHBIE IPU3HAKU MOIU(UKAIIMOHHONW U MyTallMOHHON U3MEHYMBOCTH;

- 000CHOBBIBaTh POJIb U3MEHYMBOCTH B €CTECTBEHHOM M HMCKYCCTBEHHOM OTOOpE; — 00OCHOBBIBATh 3HAYEHHE Pa3HBIX METO/OB CEJIEKIHU B
CO3/IaHUU COPTOB PACTEHM, OPOJI KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

— XapaKTepHU30BaTh (PAKTOPHI (ABMIKYILIUE CUIIBI) SBOJIOILUH;

— XapaKTepu30BaTh MPUUYUHBI U3MEHUYNBOCTH U MHOTOOOPA3usi BUIOB COTJIACHO CUHTETUYECKOM TEOpUHU IBOJIIOLINN;
— XapaKTepHU30BaTh MOMYJIALUIO KaK €JUHUILY IBOJIIOLINHN, BUJ KaK CUICTEMAaTUYECKYIO KaTETOPUIO U KaK Pe3yJbTaT ABOJIIOLINN;

— YCTaHaBJIMBATh CBSI3b CTPYKTYPbI U CBONCTB 3KOCHCTEMBI;

— COCTaBJISITh CXEMBbl IEPEHOCA BELIECTB M JHEPIrUM B DKOCHUCTEME (CETH INMHTAHUs), MPOTHO3MPOBATh MX M3MEHEHHS B 3aBUCHUMOCTH OT
U3MEHEHHUs (PaKTOPOB CPEJIbI;

— apryMEeHTUPOBATh COOCTBEHHYIO TO3UIIMIO IO OTHOLIEHUIO K HKOJIOTHYECKUM MpodIeMaM U MOBEJCHHIO B IPUPOJHOM cperie;

— 000CHOBBIBaTh HEOOXOAUMOCTh YCTOMUMBOTO Pa3BUTHS KaK yCIOBUS COXpaHeHus: brnochepsl;



— ONCHUBATH HNPAKTUYCCKOC U I3THYCCKOC 3HAYCHUC COBPCMCHHBIX I/ICCJIC,HOBaHI/Iﬁ B 6I/IOHOFI/II/I, MCAUIIUHE, 3KOJIOT'HMH, 6HOTCXHOJIOI‘I/II/I;
000CHOBBIBaTh COOCTBEHHYIO OIICHKY;

— BBISIBJIITH B TEKCTE OMOJIOTUYECKOTO COIEPKaHuUs MPOOJIeMy U apTyMEHTHPOBAHHO €€ 0OBSACHSTD;

— TMPENCTABIATh OMOJIOTHYECKYI0 WH(POPMAIMIO B BUJE TEKCTa, TAOJUIIBI, CXEMBbI, TpaduKa, JUarpaMMbl U JeJIaTh BBIBOJBI HA OCHOBAaHHH
MIPEJCTAaBICHHBIX JaHHBIX; IPE0OPa30BbIBaTh rpaduk, TabIuIly, THarpaMMy, CXeMy B TEKCT OHOJIOTMYECKOTO COACPIKaHUsI.

BrinyckHUK HA yriiy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUHTHCS:

— OpraHu30BbIBaTH U NPOBOAUTH WHAMBHIYAIbHYIO HCCIEAOBATEIbCKYIO NEATENBHOCTh MO Ouoyiorud (MU paszpabarbiBaTh HWHIUBUIYaJIbHBIN
MPOEKT): BBLABHraTh THUIOTE3bl, IUIAHUPOBAaTh paboTy, OTOMpaTh W MPeoOpa3oOBHIBATH HEOOXOAWMYIO HH(OPMAIHUIO, NPOBOJUTH SKCIIEPUMEHTHI,
MHTEPIPETUPOBATH PE3yNbTAThI, IEJIaTh BHIBOJIBI HA OCHOBE MOJIYUYEHHBIX Pe3yIbTaTOB, IPEICTABIATH IPOIYKT CBOUX HCCIIEI0OBAHUI;

— MPOTHO3UPOBATH MOCJIEACTBUSL COOCTBEHHBIX MCCIIEIOBAHUH C yUETOM 3THYECKUX HOPM M SKOJIOTUYECKUX TPeOOBaHUM;

— BBIJENATH CYIIECTBEHHbIE OCOOCHHOCTH >KU3HEHHBIX IUKJIOB MPEJCTaBUTENICH Pa3HBIX OTAEJIOB PACTEHUN M THUIIOB JKUBOTHBIX; U300pa’KaTh IUKJIbI
Pa3BUTHA B BUIC CXCM;

— aHaJM3UPOBATh M UCIOJB30BaTh B PEIICHUU YYEOHBIX M HCCIIENOBATENbCKUX 33Ja4 MH()OPMAIMIO O COBPEMEHHBIX HCCIEAOBAHUSX B OMOJIOTHH,
MCEOUIIMHE U DKOJIOT'HH,

— apryMEHTUPOBATh HEOOXOJUMOCTh CHHTE3a €CTECTBEHHO-HAYYHOI'O ¥ COLMOTYMAHUTAPHOTO 3HAHUS B SMIOXY UH()OPMAIIMOHHON TUBUIIN3AIUY;

— MOJETHMPOBATH U3MEHEHHE YKOCHUCTEM IOJI BIUSHUEM PA3IUYHBIX TPYIIT (PaKTOPOB OKPYIKAIOLICH CPEebl;

— BBISBJISTH B MPOIIECCE UCCIIEIOBATENLCKON NESTEILHOCTH MOCIEACTBUS aHTPOIIOT€HHOTO BO3/ICHCTBUS HA SKOCUCTEMBI CBOETO PETMOHA, MpeAiaraTh
CHOCO6I>I CHMXCHUA aHTPOIIOICHHOT' O BO3I[CI>1CTBI/I$I Ha 5KOCHUCTEMBI,

— HCIOJIb30BaTh MPUOOPETEHHBIE KOMIETCHIIUN B MPAKTUYECKOM AEITeTbHOCTH M MOBCETHEBHOM >KU3HH, JJIS MPUOOPETEHUS OMbITa JACSTEIbHOCTH,
MPEIIeCTBYIOMEH POPECCHOHATBHON, B OCHOBE KOTOPOU JISKUT OMOJIOTHSI KaK yUeOHBIH MPEMET.



3.COAEP KAHUE YYEBHOI'O ITIPE/IMETA
10 xknace
(102 4, 3 4 B Hee10)
Beenenue (3 )

buonorus kak Hayka. buosornyeckue TUCHUIUIMHBI, UX CBS3U C APYTMMHU HayKamH. EnnHCTBO kuBOro. OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB.
YPOBHHU OpraHu3aLy )KUBOM MaTepuu. MeTo1bl TO3HAHUS )KUBOU IIPUPOLBL.

Jlabopamopnsie u npakmuyecxkue padomaol
[Ip.p. Nel «Ananu3 uHGOpMaIIUK 0 HOBEHIIIMX JOCTHXKEHHIX Ononoruu B CMI»
Jemoncmpayuu

CxeMbl U TaOIMLBI, WUIIOCTPUPYIOLIUE: MOHATHE OMOJIIOTMYECKUX CHUCTEM; YPOBHM OPraHU3allMM >KUBOW MPHUPOJBI; METOJAbl IMO3HAHUS KUBOH
IIPUPOJIBI.

MouJiekyJbl 1 KiaeTkH (17 4)

[Mutonorus — Hayka o kieTke. Mcropust usydenus kietku. Knerounas teopus. MHoroo6pasue ¢popM u pasMepoB KJIETOK B 3aBUCUMOCTH OT UX
¢ynkuuit. Kinerka kak nenoctHass cucrema. [IpokapHOThl W 3yKapHOThl. MeTonbl M3y4YeHHs KIETKH. XUMMYECKHH cocTaB KJIETKH. Makpo- u
MHUKpPOdJIEMEHTHI. Poib MOHOB B KieTke W opraHusme. Pombs Boabl. I'mapoduibabie U runpodoOHbIe MoeKynsl .buomnomumepsl. Perynspheie u
HeperyispHble nonuMepbl. CTpoeHue OenkoB. AMHUHOKUCIOTHL. [lenTujHas cBA3b. YPOBHM OpraHu3aluu OenkoBOW Mosekyisl. buonorndeckue
¢byHkuun OenkoB. YrieBonasl. MoHocaxapuabl: pu0o3a, jae30kcupu0o3a, Tiokosa. Jlucaxapuasl: caxaposa, jakros3a. [lonmcaxapuisl: Kpaxma,
IINKOT€H, LEJII0103a, XUTUH. OyHKIMK yriaeBoaoB. JIunuael. XumMudeckoe cTpoeHue aunuaoB. HacklleHHbIe 1 HEHACBIILEHHBIE )KUPHBIE KUCIIOTHI.
XKupsi, Bocku, pochomumuasr. ynkimn munuaoB. HykinenHoBsie KucioTbl. CTpoeHNE HYKJICHHOBBIX KHCIOT. THITBI HyKIEWHOBBIX KHCIOT. DyHKIMN
HYKJIEMHOBBIX KUCIOT.AT®, makposprudeckue cBsizu. «Malible MOJIEKYJIb» U UX POJIb B OOMEHHBIX Mpolieccax.

Jlabopamopuvie u npakmuueckue padomsut

JLp. Ne 1 «YcTpoiCTBO CBETOBBIX MUKPOCKOIIOB U TEXHUKA MUKPOCKOIIMPOBAHUS
JLp. Ne2 «Kartanutnueckasi akTUBHOCTb (DEPMEHTOB B KUBBIX TKAHAX)»

JLp. Ne3 «IIpuumnsl neHaTypaius OelKoB Ha MPUMEpE SUYHOTO OesKa»

JLp. Ned «O6HapyxeHrne OMOTIOTUMEPOB B OMOJIOTUYECKUX 00BEKTaX)
Hemoncmpayuu

Cxembl U TaOIUIB], WLTIOCTPUPYIOIINE: 3JIEMEHTHBIN COCTaB KJIETKH, CTPOCHHUE MOJIEKYJ BOJbI; MOJIEKYJI YIJIEBOJOB, JHUIHIOB, OEIKOB, MOJEKYJ
JHK, PHK n AT®; ctpoeHH€ KJIETOK )KUBOTHBIX M PACTEHUI, TPOKApUOTHUYECKON U JyKapMOTUYECKON KIIeTOK. [IpocTpaHCTBEHHAsI MOZEIIb MOJIEK yJIbI
JIHK.

Kuerounsbie cTpyKTypsI 1 UX pyHkuuu (7 4)

buonoruueckue memOpanbl. CtpoeHne u QyHKIMH IJIa3MaTHYeckoil MeMOpaHbl. MeMOpaHHble opraHesbl. Sapo. BakyomnspHas cucrema KIeTKH.

Muroxonapuu. Ilnactuasl. OnopHo-aBUraTeNnbHas cuctemMa Kietku. Puéocomsl. Kietounsle BKIIOUEHUS.
Jlabopamopnuvie u npakmuueckue padomsut
JLp.Ne5  «OcoGeHHOCTH CTPOEHUS KIETOK MPOKApHOT U dyKapuoT. KieTku pacTeHu, >)KUBOTHBIX, OakTepuil 1 rpuOoB»
Hemoncmpayuu

CxeMbl U TaONHUIBI, WIUTIOCTPUPYIOIIUE: CTPOCHUE MIa3MaTUYECKOH MeMOpaHbl, CTPOEHHE KIIETOK >KMUBOTHBIX M PACTECHH, MPOKAPUOTUUECKON U
AyKapHUOTHYECKOH KieToK. JlnHamuueckoe nocodue « CTpoeHHe KIETKUY.

Obecneuenne KiIeTOK IHepruei (7 1)
OOMeH BellecTB M MpeBpallleHus SHepruu B kierke. [loHartus merabonusma, aHabonu3Mma, kartaboiau3Ma.lICTOYHMKH SHEpruu Ui SKHUBBIX



opranu3mMoB. ABTOTpodsl u rereporpodsl.dukcanusi YHEPTUN COTHEYHOTO cBeTa pacTeHusMu. Xjopodummi. CtpoeHue xmoporuiacta. DOTOCHHTES.
CeeroBas ¢aza ¢dorocunTeza. Dotonus Boasl. TemHoBas (aza ¢orocuHTe3a. XemocuHTe3. Poib XeMoCHHTE3WpyrImmx OakTepuil Ha 3emie.
Pacmiernienue monmcaxapuIoB — KpaxMaiga M TIIMKOTeHa. AHa’poOHOE pacHIeTICHHE TITFOKO3HI. [Mukn Kpebca. OxucnurenbHOe
dbochopmmmposanue. Posb kuciaopoma. A3poObl 1 aHA3POOBHI.
Jlabopamopnuwie u npakmuyecxkue padomaol
IIp.p. Ne2 «CpaBHenue nporieccoB (POTOCHHTE3a U XEMOCHHTE3a)
[p.p. Ne3 «CpaBHeHUE TPOIIECCOB OPOKCHUS U JBIXAHHSD)
Hemoncmpayuu

CxeMbl U TaONMIBI, WUTIOCTPUPYIONINE: OOMEH BEIIECTB M NPEBpAIllCHHs] PHEPTUU B KIIETKE; CTPOEHHE XJIOPOIUIacTa; Mpoluecc (HOTOCHHTE3a;
CTpOCHHE MUTOXOHAPUU; MPOIIECC XeMOCHHTE3a. BhiieseHne KIUcaopoaa BOAOPOCIsIME (B aKBapuyMe) Ha CBETY.

HacnencrBennass ungopmanus u peanusanus ee B kierke (14 1)

benku — ocHoBa crneunUUHOCTH KJIETOK U OpraHu3MoB. ['eHetnueckas mHpopmanus. MaTpuuHblii npuHIMI cuHTe3a Oeika. TpaHCKpUILIMSL.
I'enetnueckuii kon u ero coiictBa. Tpancnoptueie PHK. buocuntes Oenka. Perynsuus tpanckpunimu u tpancisiun. Y apoeane JTHK. ITpuniumnst
peruukarmu. OcoOennoctu perukanuu JIHK sykapuor. Tenmomepaza. CoBpemeHHbIE NpeAcTaBieHUss o cTpoeHuu reHoB. ['enom. Ctpoenue
xpomocom. ['ennas nmxenepusi. CtpoeHue BupycoB. PazmHoxeHne BupycoB. Bupyc ummynonepumnura yenoeka. OOpaTHas TpaHCKPUTIIIHSL.
emoncmpayuu

CxeMbl 1 TaOIUIIBI, WIUTIOCTPUPYIOLIHNE: MPOIECC PEIUTMKANY; TeHETHUYECKUH KOJ; OMOCHHTE3 OeiKa; peryssauuio TPAaHCKPHUIIIUH Y MPOKAPHOT;
CTpOEHHE BHpYCa; CTPOCHUE XPOMOCOMBI. J[nHaMudeckas MOJIeNIb CHHTE3a Oenka Ha pudocome.

NuaunBuayajibHOe pa3BUTHE H Pa3MHOKeHHe OPraHusMoB (15 1)

Jlenenue KIETOK Mpo- W dyKapwoT. JKuszHeHHbI 1uka kieTku (uHTepdaza m muto3). da3pl muro3a. ['oMonornyHbie U HETOMOJOTHYHBIE
XPOMOCOMBI. Awmuto3.Ilepuoss OHTOTEHE3A. Pa3zButue  3apojpimia  KUBOTHBIX. HuddepeHnmpoBKa  KICTOK. OMOpuorenes
pactenuii.llocTaMOproOHaNbHOE pa3BUTHE KUBOTHBIX M PacTeHU. ATonTo3. MHOTOKJIETOYHBIN OpraHu3M Kak eAuHas cuctema. CTBOJIOBBIC KIETKHU.
Perenepanus. B3zaumonelictBue kinerok B opranusme. KoHTposb 1enoctHocTH opranuszMa. Mmmynuter. Meiio3. Onpenenenue mnoia y *UBOTHBIX.
[TonoBoe u Gecmonoe pazMHOkeHHe. CoMaTUYECKHE M TOJIOBbIE KIETKU. UepeqoBaHUe TarIOMAHON U AWIUIOMIHON CTaAWA B KU3HEHHOM ITUKJIE.
[TapTenorenes3. Obpa3oBaHue MOJOBBIX KJIETOK Y )KUBOTHBIX M pacTeHUid. OII0I0TBOPEHHUE Y )KUBOTHBIX U PACTCHHIA.

Jlabopamopnuvie u npakmuueckue padoomaol

JLp. Ne 6 «M3yuenue mopdonorun xpomocom miiekonuTaromux. Kapuorurm»

JLp. No.7 «MI3yuenue (a3 MUTO3a B KJIETKAX KOPEIIKA TyKa)

[Ip.p. Ned4 «CpaBHEeHHE TIPOIIECCOB MUTO3a U MEHO3a»

[Tp.p. No5 «CpaBHeHuE MPOIECCOB MOIOBOTO U OECTIONOT0 Pa3MHOKEHUS

[Ip.p. Ne6 «CpaBHeHuUE NPOIIECCOB PA3BUTHS MOJOBBIX KIIETOK Y PACTEHUN U )KUBOTHBIX. CTPOEHHE MOJIOBBIX KJIETOK»
[Ip.p. Ne 7 «CpaBHEHME TPOLECCOB OIUIOAOTBOPEHUS Y LIBETKOBBIX PACTEHUN U TO3BOHOYHBIX)

Hemoncmpayuu

CxemMbl U TaONHIBI, WLTIOCTPUPYIOIINE: CTPOSCHUE TKaHEH PAcCTeHUH W KUBOTHBIX; CIIOCOOBI OECHOJIOr0 pPa3sMHOXKEHHS; OILIOJOTBOPEHUE Y
pacTEeHU W KUBOTHBIX; CTAIUN PA3BUTHI 3apOIbIIIa TTIO3BOHOYHOTO KUBOTHOTO; MOCTAIMOPHOHANLHOE pa3BuTHe. JJuHammueckue nmocoous «Jlenenne
KJIETKH. MUTO3 1 Mei103», «I'aMeToreHe3 y sKMBOTHBIX).

OcHOBHBIE 3AKOHOMEPHOCTH fAAIBJIEHU HacJieAcTBeHHOCTH (16 1)
HacnencTtBeHHOCTH — CBOMCTBO KHUBBIX oOpranm3MoB. [eHetwka. PaGoter I. Mennens. [uOpugonorudeckuii  MeToj U3y4eHUs
HacyencTBeHHOCTU. Aytenu. ['eHotun u ¢peHotun. JloMUHAaHTHBIE U peLleCCUBHBIE MpU3HAKU. EnnHooOpasue ruOpuioB mepBoro MOKOJEHHs. 3aKOH



pacieruieHus. [ OMO3UTOTBI M T€TePO3UTOTHL. JIUrHOprUIHOE ¥ MTONMTHOPUIHOE CKpEIIMBaHMsI. 3aKOH HE3aBUCUMOTO HACIIEIOBaHUS. AHAIM3UPYIOIICe
cKkpemnBanue.BzaumoselictBue amnenbHblx TreHoB. Henmomnoe pomuuupoBanue. KomomuHupoBanHue. BzauMopaelcTBue HeaJIETbHBIX T'€HOB.
[Tonurennsie mpu3Haku. CTaTUCTUYECKAs MPUPOJIa TEHETUUECKUX 3aKkoHOMepHOcTel CuemienHoe HacnenoBanue. Kpoccunrosep. Kaptel xpomocom.
CoBpemMeHHbIE METOZIbl KapTUpoBaHUs XpoMocoM.HacnenoBanue, cuermeHHoe ¢ monoM. MuaktuBamusa X-xpoMocoMmbl y camok. IlpusHakw,
OTpaHUYCHHBIC MTOJIOM.

Jlabopamopusie u npaxmuyeckue padomuot

[Ip.p. Ne 8 «Pemenne reHeTHUECKUX 3a/1a4 HA MOHOTHOPHUTHOE CKPEIIIMBAHUEY

[Ip.p. Ne 9 «Penienre reHeTHYeCKuX 3a/1a4 HA TU- U MOJUTHOPUIHOE CKPELIUBAHUEY

[Ip.p. Nel0 «Pemenue reneTnueckux 3a7a4 Ha B3aUMOJICHCTBUE T€HOBY

[Ip.p. Nel1 «Pelienre reHeTUUECKUX 3a/1a4 HA CIIETUICHHOE HACIEIOBAHUE T€HOBY

[Ip.p. Nel2 «Pemenue reHeTuuecKkux 3aa4d Ha CUEIIJICHHOE C MOJIOM HACIE0BaHUE TPU3HAKOBY

Hemoncmpayuu

Cxembl U TaOJIUIIBI, WITIOCTPUPYIOIINE: MOHOTHOPUIHOE W JUTUOPHUIHOE CKPEUIMBAHUS M WX IIMUTOJOTHYECKHUE OCHOBBI, MEPEKPECT XPOMOCOM;
HEMOJIHOEe JOMUHUPOBAHUE; CIICTJICHHOE HAcelI0BaHue; B3auMojiecTBUe reHoB. CeMeHa ropoxa ¢ pa3HbIM (EHOTUIOM (TJIaJKHe, MOPIIMHUCTHIE,
KeIThle, 3e1eHble). [Jlunamuueckue nocoous «MoHOrHOpUAHOE CKpeIMBaHney, « IUrndpruiHoe CKpeIBaHUE».

OcHOBHBIE 3AKOHOMEPHOCTH SABJIEHU N3MEeHYUBOCTH (9 4)

N3MeHunBOCT —  CBOWMCTBO  JKMBBIX  opraHu3moB. HaciencTtBeHHass ¥ HEHACJEICTBEHHass  M3MEHUYMBOCTh.  KomOuHaTHBHAs
M3MEHYMBOCTh.MyTallMOHHAss W3MEHYUBOCTh. ['€HOMHBIE, XpPOMOCOMHbIEC, T'€HHbIE MYTallMU. |'€HepaTUBHbIE W COMATUYECKUE MYTalHUHU. 3aKOH
romosiornyeckux psaoB H. M. BaBuioBa. BHesepHas HacneacTBEHHOCTh. MUTOXOHIPUAIIBHBIE U XJIOPOIIACTHBIE T'eHbLIIpUYrHBI BOSHUKHOBEHUS
MyTauuii. MytareHHbie (hakTOpbl cpelibl. DKCIIepUMEHTaIbHBIM MyTarenes.Bzaumoseiictsue reHotumna u cpenpl. KauecTBeHHbIE U KOTUYECTBEHHBIE
npu3Haku. Hopma peaknuu npu3Haka. MoaupuKamoHHass U3MEHUYNBOCTb.

Jlabopamopuvie u npakmuueckue padomul

JLp. Ne 8 «I'eHOMHBIE U XPOMOCOMHBIE MyTaL[N»

JLp. Ne 9 «AHanu3 reHeTH4eCKO N3MEHUYMBOCTHU B MOMYJIALMAX JOMAIIHUX KOIIEK)

JLp. Ne 10 «3MeHUYMBOCTh, MOCTPOEHUE BApPUALIMOHHOTO Psiia U BapUALIMOHHON KPUBOI»

Hemoncmpayuu
Cxempbl, Tabnupl, (poTorpa@uu 1 KOMHATHBIE PACTEHUS, WILTIOCTPUPYIOIINE: pa3IMyHble MyTalluH (pa3Hble MOPOJIbl COOAK, YACTUUHBIN aIbOMHU3M
U HeoOblyHast (opMa JUCTbEB Yy KOMHATHBIX PAcTEHUH, €CIU eCTh BO3MOYKHOCTh — KYyJbTYpbl MYTaHTHBIX JIMHUM Apo30(uibl); MeXaHU3M

XPOMOCOMHBIX MYTallui; MOJIU(PUKANMOHHYI0 HW3MEHYHUBOCTH; ILIEHTPHI MHOTO00pa3usi W MPOUCXOXKACHHUS KYJIbTYpHBIX pacTeHuil. ['epOapHbIit
MaTepuai 371aKOB ¢ TOMOJIOTHYECKON H3MEHYMBOCTBIO (OCTUCTBIE, 6€30CThIe, BHICOKHE, KAPITUKOBBIC PACTEHUS U T. 1.).
I'eneTH4yecKkue OCHOBbI MHAMBHIYAJbHOI0 pa3BuTus (5 1)
OYHKIIMOHUPOBAHNE T€HOB B XOJ€ WHAMBHAYaAIbHOTO pa3Butuia. Jlerepmunanusa u auddepenuuponka. uddepeHnnanbHas akTUBHOCTh T€HOB.
JleiictBue reHoB B aMmOpuorenese. [lepectpoiiku reHoMa B oHTOTeHe3e. IMMyHOTTIO0YTMHOBBIE TEHBI MJIEKOMUTAIOMNX. MOOWIIbHBIE TEHETHYECKUE
aneMeHThl. MHOXXeCTBeHHOe jelicTBue TeHoB. JleranpHble MyTtanmu. Hacnenoanue nuddepeHIIMPOBAHHOTO COCTOSHUS KIETOK. XUMEpPHBbIE U
TpaHCTeHHBbIe opraHnu3Mbl. KiionupoBanue. ['eHeTHUeCcKre OCHOBHI TIOBEICHHS. | eHeTHUECKHe OCHOBBI CIIOCOOHOCTH K O0yUEHHUIO.
Jlabopamopuvie u npakmuueckue padomut

[Ip.p. Nel3 «Ananu3 1 oleHKa STUYECKUX aCTIEKTOB UCCIICTOBAHUI B OMOTEXHOJIOTHI»
Hemoncmpayuu

CxeMbl 1 TaOJIUIIBI, HILTIOCTPUPYIONINE B3aUMOJICHCTBHE TEHOB M MEXAHU3M XPOMOCOMHBIX MYTaIlHi.



I'enetuka yenoBeka (7 4)

Metoapl u3yueHUs: TeHETUKH uenoBeka. bnusHenbl. Kapumortum wyenoBeka M XpoMocoMHble Oone3Hu. KapTupoBaHue XpoMOCOM 4YelOBEKa.
Bo3moxHOCTH JIeueHUS U IPeaynPEKICHIS HACIEeICTBEHHBIX 3a00IeBaHU. MeIUKO-TeHeTHYeCKOe KOHCYILTUPOBAHNE.
Jlabopamopnsie u npaxmuyeckue padoomot

JLp. Ne 11 «CocTaBneHue pogoCIOBHBIX U UX aHAJIU3

JLp. Ne 12 «Kapuotun genoBeka. « XpOMOCOMHBIC» OOJIE3HH YETTOBEKa»
Jemoncmpayuu

CxemMbpl W TaOnuIbl, WUIIOCTPUPYIOLIME HCCIENOBaHUS B oOnmacTu OuorexHojoruu. JluHamuueckue mnocobus «l'eHeTHKa TpyII KpOBUY,
«HacnenoBanue pesyc-hakropar.

Pe3epBHoe Bpems 3 yaca

11 kaacc

(102 y, 3 4 B Hexxes110; 2 4 — pe3epBHOE BpeMsi)
Bo3HMKHOBEHHE M Pa3BUTHE IBOJIONMOHHOI Onotorum (9 4)

Bo3HUKHOBEHHE U pa3BUTHE 3BOJIOLMOHHBIX uiei. OBomonuonHas teopus K. b. Jlamapka. XKuzup u tpynst Y. Japsuna. OCHOBHbIE TPUHIIMIIBI
3BONIIOLIMOHHON Teopun JlapBuHa. dopmupoBanue cuHTeTHYecko Tteopun sBomonuu. Pabdoter C. C. YerBepukoBa u U. U. lImanbraysena.
[Taneonromoruueckue, Ouoreorpaduveckrue, CpaBHUTEIHHO-aHATOMHYECKHE, SMOPHOIOTMYECKHE W MOJIEKYJSPHBIE CBUICTEIBCTBA HBOJIOIMH.
emoncmpayuu

Cxembl, Tabmuuel u ¢Gororpaduu, WLTOCTpUpYOmKe: (GOPMBI COXPAHHOCTH HMCKOMAEMbIX PACTEHUH W KMBOTHBIX; aTaBU3Mbl M PyIUMEHTHI,
aHAJIOTUYHBIE U TOMOJIOTUYHBIE OPTaHbl; JOKA3aTeIbCTBA 3BOJIOLMHY OPraHnuecKoro Mupa. [lageoHnTonornueckue KOJIJIEKIUH.

MexaHu3Mbl 3BOJTIOIMH (22 1)

[Homynsiuus — syeMeHTapHas eIMHUIA 3BOJOLMU. BHYyTprBHI0Bas M3MEHUYMBOCTh. ['eHeTHUYecKass CTpyKTypa MOMyJsuil. YpaBHEHUE U 3aKOH
Xapau — BaitnOepra. MyTtanuu Kak MCTOYHMK T'€HETHMYECKOW M3MEHYMBOCTH momyssiuuid. CiydaiiHele mpouecchl B momyisuusx. Jpeiid reHos.
[Monynsimonnsie BoiHbL. bopr0a 3a cymectBoBanue. EcrecTBeHHBINM 0TOOp — Hampasisitonuid paktop sBomtonun. opmbl ecTecTBEHHOT0 0TOOpA.
ITonoBoit oT6op. AnanTanus — pe3ysbTaT €CTeCTBEHHOro orbopa. Murpanuu kak ¢axtop sBomtouuu. [lonsarue Bunma. Kputepuum suna. Ilytu
BHUJI000pa30BaHMUS. Amionatpuyeckoe U CUMIIaTPUYECKOE BHUJ1000pa3oBaHue.
Mukpo- 1 Makpo3BoJtOIHs. ['eHeTHuecKkue 1 OHTOreHeTUYeCKHe OCHOBBI BoJoIMK. Hanpasienus sBostonuu. ApoMopdo3, uanoasanTanus 1 oomas
nereHepauus. JluBepreHius, KOHBEpreHus U napamienn3M. buonornyeckuit nporpecc. EquHoe ApeBo KU3HU — pe3ysbTaT 3BOJIOLUN.

Jlabopamopusle u npakmuyecxkue padomol

e Nel «Onucanue ocoGeil Buaa 1o Moppojaorudeckomy KpuTeputo (repdapum, KOJUIEKIIMH HACEKOMBIX ).
e No2 M3yueHue npucnocobJeHHOCTH OPraHU3MOB K Cpefie 0OMTaHUsD»



Jemoncmpayuu

Cxembl, Tabnuiel U GoTorpadun, WLTFOCTPUPYIOUTUE: ABUKYIIUE CHJIBI SBOIIONNN; IBIKYIIHA U CTAOMIM3UPYIONINN 0TOOp; BO3HUKHOBEHUE U
MHOroo0Opasue IpUCIOCOONIEHUH y OpraHu3MoOB (KaKTyCOB, OPXUAEH, MOPCKUX MIIEKOMMTAIONIMX U T. 1.); 0Opa3oBaHHE HOBBIX BUAOB B IPUPOJE;
reorpauyeckoe M HKOJOTHYECKOE BHUA000pa3oBaHue; (OPMBI SBOJIONUH — JIUBEPTEeHINIO, KOHBEPTEHIINIO, MapaJUIeIN3M; IMyTH SBOJIIONUA —
apomoph03, HIN0ANATITAINIO, IETCHEePAINI0; OCHOBHBIC apOMOP(O3bI B IBOJIONUN PACTEHUH U )KUBOTHBIX; IBOJIOIUIO PACTUTEIHHOTO U KHBOTHOTO
MHpa.

Bo3HukHoBeHue U pa3BuTHe kU3HHU HA 3emiie(12 4)

CymHocts xu3Hu. OnpeneneHus xuBoro. I'mnoressl Bo3HUKHOBeHHUs kU3HU. Onbitel @. Penu u JI. Ilacrepa. CoBpeMeHHbIE NPEACTABIECHUS O
BO3HUKHOBEHUU XU3HU.ATMOC(epa npeBHel 3emiin. AGHOTeHHBI CUHTE3 opraHuyeckux BewecTs. OOpa3oBaHue u 3BosroLus 6uononumepon. Posb
JHK u PHK B oOpa3oBanum cucreM c oOparHOW cBs3pi0o. OOpazoBaHHE M IBOJIONUS OHONOTMYecKHMX MeMOpaH. OOpa3oBaHHE TNEPBHYHBIX
rereporpodon.M3yuenne uctopuu 3emnu. [laneontonorus. Metonbl reoxponosnoruu. Mismenenue kiaumara Ha 3emie. Jpetid konTunenToB. PazBurue
KHU3HU B Kpunro3oe. CumOuornyeckas teopus oOpa3zoBaHHUs 3yKapuoT. Bcembllka pazHooOpa3usi >KMBOTHBIX B KOHLE INpoTepo3os. Paszpurtue
OpPraHMYECKOro MHpa B najieo3oe. Pa3BuTue xu3Hu B Me3030€. PazBuTue xnu3HU B KaiiHO30€.

Jlabopamopuvie u npakmuueckue padomut
e No3 «AHanu3 U OLleHKA TMIIOTE3 BOZHUKHOBEHUS )KU3HU Ha 3eMiie)

Hemoncmpayuu
Cxembl U TabIUIBL, WLTIOCTpUpYoMe (Giaopy u payHy MO3JHEr0 MpoTepo30s, Maaeo30s, Me3030s1, KaitH030s (JIeTHUKOBBIN reproy). Mckonaembie
OCTAaHKH KUBOTO — OKAMEHEJIOCTH, OTIEYATKH (MaJCOHTOIOTUUECKAST KOJIISKITHS ).

Bo3HukHOBeHHE H pa3BUTHE Ye10BeKa — aHTponorenes3(12 4)

Mecto 4denoBeka B cucTeMe KUBOro mupa. CpaBHUTENBbHO-MOP(}OIOTHYECKHE, ITOJIOTHYECKUE, TUTOICHETHUECKUE U MOJIEKYIISPHO-OHOIOrHUeCKUe
JI0Ka3aTeNbCTBA POACTBA YEJIOBEKA U UEIOBEKOOOPa3HbIX 00e3bsH. [1aneoHTOI0rnuecKre TaHHbIE O IPOUCXOKICHUH U IBOJIIOLUH MPEIKOB YEJIOBEKa.
ABgcrpanonuteku. [lepBeie npencrasutenu pona Homo. Heannepranbckuii yenoBek. MecTo HeaHIEPTaNbIEB B ABOJIIOLMU YenoBeka. KpoMaHbOHIIBI.
buonoruueckue gakropsl 3BoonnK yenoBeka. CoruanbHble (aKTOpbl SBONIOIUHN YEJIOBEKa — MBIIIIEHUE, peUyb, OpyAUIHAs AeATeIbHOCTh. Ponb
COLIMAJIBHOW cpeibl B (POPMHUPOBAHUU UEIOBEYECKUX HHAMBUAYYMOB. COOTHOIIEHHE OWOJOTHUECKHMX W COLHUAIBHBIX (DAKTOpPOB B 3BOJIIOLUHU
yenoBeka. YenoBeueckue pacel. Posb n3omsun u apelida reHoB B GOpMHUPOBAHUH PAaCOBBIX MPU3HAKOB. KpuTHKa pacuCTCKUX TEOPUH.

Jlabopamopuvie u npakmuueckue padomsot
e Ne 4 «BpisBieHHE IPU3HAKOB CXO/CTBA 3aPOJIBIIIEH YEI0BEKA U APYTUX MIEKOIUTAIINX KAK JOKA3aTeIbCTBO UX POJICTBA»

e NoS5 «AHanu3 U OLIEHKA TUIOTE3 MPOUCXOKICHHUS YETOBEKA



Jemoncmpayuu

CxeMbl ¥ TaOJIHIIBI, WUTIOCTPUPYIONIHE: MPEIIICCTBEHHUKOB YelIOBeKa (aBCTPAJIOMUTEK, HeaHAepTalell, KpOMaHbOHEI); OPYIHs Tpy/Ja YeIoBeKa
YMEJIOT0, HeaH IepTaIblla, KPOMaHBOHIIA (PKCIIO3UIIMN MECTHOTO KpaeBeauecKoro myses). [laneonuTiudeckoe UCKYyCCTBO (PErpoyKIIMU TPOU3BEICHUN
MEPBOOBITHBIX XYyI0KHUKOB).

Cenexknusi u OMoTexHoJorusa (74)

LeHTpBl MPOUCXOXKACHUS KyJIBTYPHBIX pacTeHH U MX MHorooOpasue. CopT, mopona, mraMM. MeTo/Ibl CeNeKIUN PACTeHUH U KUBOTHBIX: OTOOp U
rubpuauzanys; Gopmel oréopa (MHAMBUIYAIbHBIM W MaccoBbli). OTnaneHHas ruOpuau3alys; sBICHUE reTepo3uca. VCcKycCTBEHHBIM MyTareHes.
Cenexuusi MUKpOOPraHU3MOB. BUOTEXHOJIOTUS M T€HETUYECKAsi UHKEHEPHUS.

JIOCTMKEHMSI U OCHOBHBIE HAIPABJICHUS COBPEMEHHOM CEJEKLMH. 3HAYEHUE CEIEKUUU I Pa3BUTHUS CEIbCKOXO3AMCTBEHHOIO IPOM3BOJCTBA,
MEIULIUHCKON, MUKPOOUOJIOTHYECKON U IPYTHX OTPACIEeH MPOMBIIIIJICHHOCTH.

Opranu3msl U okpy:kawias cpeaa(10 )

B3aumooTHoOIIEeHNsT opraHu3Ma U cpeabl. JKojorudeckue (akTopbl. 3akoH TojepaHTHOcTU. [lpucnocobnenHocts. [omymnsuus kak npupoaHas
cucrema. CTpykTypa nonyJisauui. Jlunamuka nomyssinuid. JKusHeHHble cTpareru. Buj kak cucrema nomyJisinuid. Okojorndyeckas Huma. JKu3HeHHbIe
(bopMBL.
emoncmpayuu

CxeMbl ¥ TaOIHIIBI, WILTIOCTPUPYIOIINE SKOIOTUYeCKHe (PaKTOPBI U MX BIUSHHE HA OPTaHU3MBI.

CoobmecTBa u 3xocucTemMbl(14 1)

CooOmiecTBo, sKOcHcTeMa, OuoleHO03. KOMIIOHEHTHI IKOCHCTEMBbI. DHepreTHueckue cBsi3u. Tpoduyeckue cet. [IpaBuio SKOIOTrHUECKON
nupaMuabl. MEXBHUAOBBIE W MEXKIIOMYJSIITUOHHBIE B3aWMOJECHCTBUA B dKocucTteMax. KoHKypeHiusa, cumOuos, anbTpyusM. [IpoctpaHcTBeHHas
CTpyKTypa coobmectB. JluHamuka »skocucteM. Cramuu pa3BuTus 3KocucTeMbl. Cykieccus. YCTOWYMBOCTH SKOCHUCTEM. 3eMIleeNIbuecKue
9KOCUCTEMBI.A2posxkocucmemvi Mypmarnckou obnacmu.

Jlabopamopnuwie u npakmuueckue padomaol
e No 6 «CocTaBiieHHE CXEM Tepeaun BEIIeCTBa U SHEPTUH (IIeTICH MUTaHMs) B DKOCUCTEME)

Hemoncmpayuu

Cxembl U TaOMUIIBI, WLTIOCTPUPYIOIINE: PA3TUYHBIE YKOCUCTEMBI, TpOo(pUUECKHe yPOBHU IKOCHUCTEMBI; MUIIEBBIC LEMU U CETH; SKOJIOTHYECKHE
MAPaMUJIBI; MEXKBHJIOBBIE OTHOIICHHS; KPYTOBOPOT BEIIECTB M TPEBPAIICHUS] SHEPTHMH B HDKOCUCTEME; CYKIEeCCHU. J(MHamudeckue mocoOus
«Tunuyable OUOIIEHO3BD», K ATPOIICHO3Y.

Buocdepa(8 u)

buocdepa. Yuenue B. U. Bepnanackoro o 6mocdepe. bruomel. )KuBoe BemiecTBO M OMOreoXMMHUYECKHE KPYroBOpoThl B Omochepe. buochepa u
4enoBeK. [ To0anbHble aHTPOTIOTeHHbBIE H3MeHeHusl B Onocdepe. [Ipodbnema ycToitunBoro pa3Butust buochepsl.



Jemoncmpayuu
CxeMbI 1 TaOIUIIbI, WIUTIOCTPUPYIOIINE: CTpoeHUE Onochephl; KpyroBOpOTHI yriiepoaa, a3ota, ochopa u Kuciopoaa.

buoJsiornyeckne 0CHOBbI OXpPaHbI NPUPOABI (6 1)
Coxpanenue u mojJepKaHuE OMOIOTHYECKOro paszHooOpasus. I[lpuumHbBl BbIMHpaHus BuUIOB W nomymsnuil. Coxpanenue reHodoHma U
peuntpoaykuusa. CoxpaHeHHE SKOCHUCTEM. BHOIOTHYECKUH MOHUTOPUHT W OuomHaukaius .0Ocobo oxpansemvie meppumopuu — KAK OCHO8A
COXpaHenus MHO2000pa3us 6U008
Jemoncmpayuu

Cxembl U TaOIUIBI, WUTIOCTPUPYIOLIUE: OMOpPa3HOOOpasue; MOCIEICTBUS ACSITEILHOCTH YEJIOBEKAa B OKPYKAIOIIEH Cpelie; pellIkhe U MCUYEe3alolue

Bujbl. Kapra «3anoBeanuku u 3aka3auku Poccuny. luramuueckoe mocobue «brocdepa u uenoBex».

PezepBHOe Bpemsi 2 yaca

TEMATHYECKOE miianupoBaHme ¢ yKazaHueM KOJHYECTBA YaCO0B, 0TBOJAMMBIX HA OCBOCHHE KAKI0H TeMbI

10 KJIACC
Ne HaumeHoBaHMe pa3aeioB U TeM Yacpl yueOHOro BpeMeHHU
n/n
1 BBenenue 3
2 | MoJieKyJibl H KJIETKH 17
3 | KiieTo4yHble CTPYKTYPBI M HX (PYHKIHH 7
4 | ObecnieueHHe KJIETOK dHEPTHeii 7
5 | HacaencrBeHHasi HHGOpPMALUs U peajn3anus ee B 14
KJIETKe
6 | UuauBuaya bHOE pa3BUTHE H PA3MHOKEHHE 15
OPraHM3MOB
7| OcHOBHBIE 3aKOHOMEPHOCTH SIBJIEHUM 16
HACJIeACTBEHHOCTH
8 | OcHOBHbBIE 3aKOHOMEPHOCTH SIBJIEHHil N3MEHYMBOCTH 9
9 | I'eHeTHYecKHe OCHOBBI HHINBHIYAJIbLHOI0 PA3BUTHSI
10 | I'enernka yesioBeKa 7
11 | Pe3epBHOe Bpems 2 yaca ’
UTOT'O 102




11 KJTACC

19

HaumenoBaHme pa3aeioB U TeEM

Yacobl yueGHOro BpeMeHH

n/n

1 Bo3HMKHOBeHME U pa3BUTHE IBOJTIOLNMOHHON 0MOJIOTHH 9
2 | MexaHU3MBbI 3BOJIIOLHU 22
3 | Bo3HuKHOBeHHE U pa3BuTHE Ha 3emiie 12
4 Bo3HUKHOBeHHE M Pa3BUTHE YeJI0BEeKa — AHTPOINOreHe3 12
5 Cejlekust 1 OMOTEXHOJIOTHS 7
6 | Opranu3Msbl U OKpY:Kamliasi cpeaa 10
7 | Coo01iecTBa H IKOCHCTEMbI 14
8 | buocdepa 8
9 | buoJiornyecKkne 0CHOBBI OXPaHbI PUHPOIbI

10 | BuoJsiornyeckue OCHOBBI OXPAaHbI MPHUPO/IbI 6
11 | Pe3epBHOe Bpemsi 2

HUTOro 102




