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Pabouas mporpamma cocTaBiieHa B COOTBETCTBUU C TPEOOBAaHUSAMH K pe3yibTaTaM CpPEIHEro oOIiero oOpa3oBaHUsA, YTBEP)KICHHBIMH
@DenepalibHBIM TOCYJAPCTBEHHBIM 00pa30BaTeNIbHBIM CTaHJIAPTOM cpenHero obmiero obpazoBanus. YMK ucnonb3yemblii mpH COCTaBICHUU
paboueit mporpammer: .M. JIpivmmn, O.B. Cabnuna. buonorus. Pa6oune mporpammel.10-11 kmaceel. M.: IlpocBenienue, 2018 r.; yueOHHK
boponun I1.M., Beiconikas JI.B., Ipivmun .M. u np. buomorus. 10-11 knaccel. Yraoyonéunbiit ypoBenb. B 2-uactsax. M.: [Ipocsemenue, 2018.
[Iporpamma paszpaboTana ¢ y4y€ToM aKkTyalbHBIX 3a7ad OOy4YeHHs, BOCIIUTAHHUA W Pa3BUTUS oOydarommuxcs. IIporpamMma y4uThIBaeT ycioBHA,
HEOOXOIUMBbIE Ui Pa3BUTHS JIMYHOCTHBIX M MO3HABATENIbHBIX KauecTB oOyuwarouiuxca. OcBoeHHE HporpaMMmbl 1Mo OHUOJIOTMHM 00ecTeyuBaeT
OBJIaJICHUE OCHOBAMHU Yy4€OHO-HCCIIEI0BATENbCKON JIEATENbHOCTH, HAYYHBIMU METOJIaMU PEIICHUs Pa3IMYHBIX TEOPETHUUECKUX U MPAKTUUECKUX
3anay. M3ydyenune Ouonoruu Ha yriayOiaEHHOM ypOBHE OPMEHTHPOBAHO Ha IMOATOTOBKY K MOCIEAyIOLIeMYy IpodecCHOHaTIbHOMY O0pa3oBaHUIO,
pa3BUTHE HWHTEUIEKTYaIbHBIX CIOCOOHOCTEH oOy4aromuxcs 3ydenne Ouonoruu Ha yriryOJEHHOM ypOBHE OO0eCIeYMBAET: NPHUMEHEHUE
MOJTyYEHHBIX 3HAHUH ISl pellIeHUs MPAKTHUECKUX U yueOHO- UCCIIEOBATENbCKUX 3a/1a4, YMEHHE CUCTEMaTHU3UPOBAaTh U 0000IIATh MOTy4YeHHBIC
3HAHUS; OBJIAJICHUE OCHOBAMH HCCIIEJIOBATEIBCKON NEATENFHOCTH OMOIOTHYECKOW HANpPaBICHHOCTH M TPAMOTHOTO O(GOPMIICHUS TOTYYEHHBIX
pe3yJIbTaTOB.

B cucreme ecrecTBeHHO-HAyYHOTO 00pa30BaHUS OMOJIOTHS KaK y4eOHBIH MpEeaMeT 3aHMMAaeT BaXKHOE MECTO B (JOPMHUPOBAHUHU HAYYIHOM
KapTUHBI MUPa; QYHKIIMOHATEHOW IPaMOTHOCTH, HEOOXOAMMOI ISl TOBCEAHEBHON KM3HU; HABBIKOB 3[JOPOBOTO U OE30MACHOTO IS YeloBeKa U
OKpY’Karomien cpeapl o0pasa KU3HU; SKOJIOTHIECKOTO CO3HAHMS; IIGHHOCTHOT'O OTHOIICHHS K )KMBOH MPHUPOJIE U YEIOBEKY; COOCTBEHHOW MO3UIINU
M0 OTHOIIEHUIO K OMOJIOTHYECKON HH(POPMAIIIH, [TOJIy4aeMOil U3 pa3HbIX UCTOYHHUKOB. M3yueHue Ouonoruu co3gaét ycnoBus sl OpMUPOBAHUS
y 00y4JaronINXCcsl HHTEIICKTYAIBHBIX, TPAXIaHCKUX, KOMMYHHKAIIMOHHBIX U HH)OPMAITHOHHBIX KOMIIETECHITHH.

N3zyuenue kypca «bruonorus» Ha ypoBHE CpeTHEro oo1iero o0pa3oBaHus HalpaBJIEHO Ha pellleHHe CIeTYIONX 3a/au:

> (opMHUpOBaHHE CUCTEMBI OMOJOTUYECKUX 3HAaHUN KaK KOMIIOHEHTA €CTECTBEHHO-HAyYHOU KapTUHBI MUDA;
> Ppa3BUTHE JIMYHOCTU OOYYAIOIIUXCSA, MX MHTEIJIEKTYalbHOE W HPABCTBEHHOE COBEPIIEHCTBOBAaHUE, (OpMUpOBaHME y HHUX
TYMaHUCTUYECKUX OTHOIIEHUH U IKOJIOTUYECKH 11eJIeCO00pa3HOro NOBEIECHUS B OBITY U TPYAOBOH 1€ATEIbHOCTH;
> BBIPaOOTKY MOHMMAaHMsI OOIECTBEHHOM MOTPEOHOCTH B Pa3BUTHUU OMOJIOTHUH, a TaKkke (POpMUPOBAHUE OTHOLIEHUS K OMOJIOTUHU KaK
BO3MOXKHOM 00s1acTu OyayIie npakTu4ecKon JesiTeNbHOCTH.
Ha u3yuenuu 6uonoruu B 10 u 11 xnaccax orBoguTcs no 3 yaca B HeAento, 102 yaca B roa u 204 yaca 3a 1Ba roja o0y4ueHusl.

PesyabTaThl ocBOCHHMA Kypca 0MOJI0THH

JINYHOCTHBIMM pe3yIbTaTaMM 00y4YeHHs OMOJIOTUN B CPETHEH MIKOJIE SBISIOTCS:

> pcam3anusa STUUCCKHUX YCTAHOBOK IO OTHOIICHHUIO K OMOJIOTUYECKUM OTKPBITHAM, UCCIICAOBAHUAM U UX pGSYJ'II)TaTaM;

» TpU3HAHHWE BBICOKOW IIEHHOCTH H3HH BO BCEX €€ MPOSIBIICHUSX, 3JI0POBbS CBOCTO M JPYTUX JIFOJICH, peaTU3aI[ii0 YCTAHOBOK 3JI0POBOTO
o0pa3a Xu3HH,



» c(hOopMHPOBAHHOCTh TIO3HABATEIILHBIX MOTHBOB, HAIIPABJICHHBIX Ha ITOJIy4CHUE HOBOTO 3HAHUI B 00JIaCTH OMOJIOTHU B CBSI3U C OyayIIei
po¢eCCHOHATIBHOM 1eATEbHOCTBIO I OBITOBBIMU NPOOJIEMaMHU, CBA3aHHBIMU C COXPAHEHUEM COOCTBEHHOTO 3/10pPOBBS U
HKOJIOTHYECKOM Oe30MacHOCTH;

» c(hOpMHPOBAHHOCTH TIO3HABATEIILHBIX MOTHBOB, HAIIPABJICHHBIX HA IIOJIy4eHNE HOBOTO 3HAHU B 00J1aCTH OMOJIOTHH B CBSI3U € Oyaymien
npodeCCHOHATILHOM 1A TENbHOCTBIO I OBITOBBIMU MPOOJIEMaMH, CBA3aHHBIMU C COXPaHEHHUEM COOCTBEHHOTO 3/I0POBbS U
9KOJIOTUYECKOH 0€30MacCHOCTBIO.

MeTanpeaMeTHBIMH Pe3yJibTATAMH OCBOEHHS BBIITYCKHUKAMU cTapllel MIKOJIbl 6a30BOro Kypca ONOJIOTUH SBIISIOTCS:
> OBJAJICHHE COCTABJISIOIIMMH HCCIEI0BATENbCKON M MPOEKTHOW JEATEIbHOCTH, BKIIOYAs YMEHUS BUAETh MPOOIeMy, CTABUTh
BOIIPOCHI, BBIJIBUI'ATh THIIOTE3bI, 1aBaTh ONpEAEICHUs NOHATUAM, KilacCu(pULIMpPOBaTh, HAOIOAATh, IPOBOAUTH IKCIIEPUMEHTHI,
JIeJ1aTh BbIBOJIbI U 3aKJIIOUEHUS, CTPYKTYPUPOBATh MaTepua, 0ObsSCHUTD, I0Ka3bIBaTh, 3aIIUILIATh CBOU UJEH,
> yMeHHe paboTaTh ¢ Pa3HBIMH UCTOYHMKAMU OMOJIOTHYECKO HH(OpMAIMK: HaXOAUT OMOJIOTMUECKY0 HH(OPMALIHIO B PA3JIMYHBIX
UCTOYHUKAX (TEKCTe yYeOHMKA HAYYHO-TIONMYJIIPHOM JTUTEpaType, OMOIOTMYECKUX CIOBAPAX U CIIPAaBOYHHUKAX ), aHATU3UPOBATh U
OLIEHUBATh UH(OPMaIHIO, TPe0OPa30BbIBATE HHPOPMALIUIO U3 OJHON (GOPMBI B IPYTYIO;
> CIIOCOOHOCTb BBIOMPATH 1I€JIEBbIE M CMBICIIOBbIE YCTAHOBKU B CBOMX JECHCTBUSAX U IMOCTYIKAX 110 OTHOIIEHUIO K KUBOI IpHUpoJe,
3/10pOBBIO CBOEMY U OKPYKAIOILIKX;
> YMEHMs aJIeKBaTHO MCII0JIb30BaTh PEUEBbIE CPEACTBA UMl TUCKYCCUU U apTyMEHTALUU CBOEH MMO3UIMH, CPAaBHUBATh pa3Hble TOUKH
3peHusi, OTCTauBaTh CBOIO MO3ULUIO.
IIpenmMeTHBIMHU pe3yJIbTATAMH OCBOCHHMSI BHITYCKHUKAMU CTapUIeH IIKOJIBI Kypca OMOIOruu yriayOa€HHOTOYpOBHS SBISIOTCS:
1. B nosuwasamenvhou (unmeniekmyaibHot) cgepe:

» XapaKTEepUCTHKA COJAEepKaHUs OMOJIOrMYECKUX TeopHil (KieTouyHas, sBontononHas teopus Y. Jlapsuna); yuenus B.U.

Bepnazckoro o 6uocdepe; 3akoHoB I'. MeHens1, 3aKkOHOMEPHOCTEH N3MEHUYNBOCTH; BKJIa/1a BBIJAIOIUXCS YUEHBIX B Pa3BUTHE
OHOJOTrNYECKON HAYKH;

> BBIJICJIEHUE CYIECTBEHHBIX MPU3HAKOB OMOJIOIrMYECKUX O0BEKTOB (KJIETOK: PACTUTENIBHBIX M dKMBOTHBIX, OJIOBBIX M COMATUYECKHX;
JOSIACPHBIX U SJIEPHBIX; OPTaHU3MOB: OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX; BU/IOB, 9KOCUCTEM, Orocdepsl) U mporeccoB (0OMeH
BEILECTB ¥ SHEPTHH, Pa3MHOKEHHUE, IEJICHUE KIETKH, OIUIOI0TBOPEHNUE, TeHCTBHE HCKYCCTBEHHOTO U €CTECTBEHHOTO 0TOOpa,
dbopMupoBaHre IPUCIIOCOOIEHHOCTH, 00pa30BaHUE BUJIOB, KPYTOBOPOT BEIIECTB U MPEBPAICHUS SHEPTUH B SKOCUCTEMAX U
ouocdepe);

» 00bscHEHHE PO OMOJIOTUU B (POPMHUPOBAHUM HAYYHOTO MUPOBO33PEHUs, BKJIa1a OMOJIOTHYECKUX TeOpHil B hOpMUpPOBaHHE COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA; OTPULIATEILHOTO BIMSIHUS aJIKOTOJIsSI, HUKOTUHA, HAPKOTHUYECKUX BEIIECTB Ha pa3BUTHE 3apO/iblIlia
4eJI0BEKa; BIMSHUE MYTareHOB Ha OPraHU3M YellOBeKa; SKOJIOTHYECKUX (aKTOPOB Ha OPTaHU3MBbI; IPHUUH SBOJIIOLUHU, U3MEHAEMOCTH
BUJIOB, HApYIIEHUI pa3BUTHS OPraHU3MOB, HAaCJIEICTBEHHBIX 3a00JI€BaHUM, MyTalllii, yCTOWYMBOCTHA U CMEHBI IKOCUCTEM;




» TpUBEIEHUE J0KA3aTEJIbCTB (ApryMEHTAIUs1) €AUHCTBA )KUBOM M HEKUBOM MPUPOABI, POICTBA KHUBBIX OPIraHU3MOB; B3aUMOCBSI3EH
OpPraHU3MOB U OKpPYKAIOLIEH Cpefibl; HEOOXOIUMOCTH COXPAHEHUsI MHOT000pa3us BUOB,;

» YMEHHE I0JIb30BaThCs OMOJIOrMUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;

> pPEICHUEC SJICMCHTAPHBIX OMOJIOrHYECKUX 3a1a4; COCTABJICHUEC 3JICMCHTAPHBIX CXCM CKPCIIMBAHHA U CXEM IICPCHOCA BEIICCTB U DOHCPI'UU B
sKOcHCcTeMax (LENH MUTaHUs);

» onucaHue oco0eil BUJI0B 110 MOP(HOIOTHIECKOMY KPUTEPHUIO;

» BBISIBJIEHHE U3MEHUUBOCTH, IIPUCIIOCOOIEHUI OPraHU3MOB K Cpejie OOMTaHMsI, HICTOUHUKOB MyTareHOB B OKPYXaloLIeil cpesie (KOCBEHHO),
AQHTPOIIOT€HHBIX U3MEHEHUH B SKOCUCTEMAaX CBOEH MECTHOCTH; U3MEHEHUH B KOCHCTEMaX Ha OMOJIOrMYECKUX MOJEIIAX;

» CpaBHEHHE OMOJIOTUYECKUX 0OBEKTOB (XMMUYECKUN COCTAB TEJ KUBOW U HEXHUBOW HPUPO/IBI, 3apOBIIIA YETIOBEKA U IPYTHX
MIICKOIMTAFOLIHX, IIPUPOIHBIC IKOCHCTEMbI M arPOIKOCHCTEMBI CBOCH MECTHOCTH), POLIECCOB (€CTECTBEHHBII U HCKYCCTBEHHBIN 0TOOD,
M0JIOBOE U OECIOI0e Pa3MHOKEHHE) U (OPMYIIMPOBKA BHIBOJAOB HA OCHOBE CPAaBHEHUSI.

2. B yennocmmo-opuenmayuonnot cghepe:

» aHaJ W3 M OLIEHKA PA3JIMYHBIX TUIIOTE3 CYIIHOCTH KU3HH, TIPOUCXOXKICHHUS YeIOBEKa M BOSHUKHOBEHHUS )KU3HU, TTI00ATBHBIX

9KOJIOTUYECKUX MPOOJIeM U IyTell UX pelieHus, MOCIeICTBUI COOCTBEHHOH EATEIbHOCTH B OKPYKAIOLIEH cpeie; OnoIorniecKoi

uH(pOpPMAIINH, TIOTYyIaeMON U3 Pa3HbIX UCTOYHHUKOB;
» OlICHKA 3TUYECKUX aCIIEKTOB HEKOTOPBIX MCCIICIOBAHUN B 00JIACTH OMOTEXHOJIOTHH (KIIOHMPOBAHUE, UCKYCCTBEHHOE OILJIOZIOTBOPEHHE,
HANpaBJICHHOE U3MEHCHUE TCHOMA).
3. B cgepe mpyoosou desmenvHocmu.
» OBJIaJICHUC YMEHUSMHU M HABBIKAMHU MTOCTAHOBKH OMOJIOTUYECKUX IKCIIEPUMEHTOB U OOBSICHEHHE UX PE3YJIbTATOB.
4. B cghepe puzuueckou desmenbHocmu:
» 000CHOBaHUWE U COOJIOICHUE Mep TPOPUIAKTUKN BUPYCHBIX 3a00JIeBaHU, BPEIHBIX MPUBBIYCK (KypEHHUE, AIKOTOJIM3M, HAPKOMAaHH)
MIPaBUJI MOBEAECHUS B OKPYKAIOLIEH Cpeie.

B pe3yibTarte nzyuenusi yuedHoro npeamera «buosnorus» Ha ypoBHe cpeHero oo1iero o6pa3oBaHus BbINYCKHUK Ha YIJ1y0JEHHOM
yYpOBHe:

Hayunrcsa IHory4uT BO3MOKHOCTD HAYYUTHCH
- OLICHUBATH POJIb OMOJIOTHYECKUX OTKpI)ITI/Iﬁ U COBPEMCHHBIX - OpraHrU30BbIBATH U ITPOBOJUTH HHAWBUAYAJIIBHYIO
UCCJIEIOBAHNM B Pa3BUTHUU HAYKU U B IIPAKTUYECKOU IEATEIILHOCTU UCCIIEI0BATENbCKYIO JESTEIbHOCTh 110 OMOJIOTHHU (MITH pa3padaThIBaTh
JOJIEH; WHJUBUAYAIbHBIN MPOEKT): BBIABUTATh TUIIOTE3bI, INTAHUPOBATH
- YCTaHaBIMBATh U XapaKT€PU30BaATh CBsI3b OCHOBOIIOJIATAIOLINX paboty, oTOupaTh 1 peodpa3oBbIBATh HEOOXOAUMYIO HH(OPMAIIHIO,




OMOJIOTHMYECKUX MOHATHIA (KJIETKa, OpraHu3M, BH]], JKOCUCTEMA,
O6uocdepa) ¢ OCHOBONOIATAIOMIMMHU MOHATHIMHU APYTHX €CTECTBEHHBIX
HayK;

- 000CHOBBIBAaTh CUCTEMY B3IVISI0B HA )KUBYIO IPUPOY U MECTO B HEU
YeJI0BeKa, IPUMEHsIsI OMOJIOrMUECKUE TEOPUH, YUCHMS, 3aKOHBI,
3aKOHOMEPHOCTH, IOHUMATh IPAHULIBI UX IPUMEHUMOCTH;

- IPOBOJIUTH YUYE€OHO — HUCCIIEI0BATEIbCKYIO JAESITEIbHOCTD 110
OMOJIOTHU: BBIJIBUTaTh TUIOTE3b, INIAHUPOBATH PabOTy, OTOUPATh U
npeoOpa3oBbIBaTh HEOOXOAUMYIO HH(POPMAIIHIO, TPOBOIUTH
9KCHEPUMEHTHI, UHTEPIPETUPOBATH PE3YJIbTAThI, J1€J1aTh BbIBO/IbI HA
OCHOBE IIOJTyYEHHBIX PE3yJIbTATOB,;

- BBISIBJIAT M OOOCHOBBIBATH CYILECTBEHHbIE OCOOCHHOCTHU Pa3HbIX
YPOBHEW OpPraHU3alMU KU3HU;

- pelarth 3aJjauu Ha OlpeieIeHue MOClIe0BAaTeIbHOCTH HYKJIEOTH I0B
JHK u m-PHK, antTukononoB T-PHK, nocienoBarensHoCTH
AMUHOKHCJIOT B MOJIEKYJIe O€JKa, IPUMEHSS 3HaHUS O peaKLUsix
MaTPUYHOIO CUHTE3a, TeHETHUECKOM KO/1e, IPUHIIUIIE
KOMIUIEMEHTAapHOCTH;

- ZIenaTh BBIBOJIbI 00 U3MEHEHUSX, KOTOPbIE TPOM30UIYT B MPOLIECCax
MaTPUYHOTO CHHTE3a B CIIy4ae U3MEHEHHUs [10CIIEe0BATEIbHOCTH
Hykieornos JIHK;

- CpaBHUBATh (a3bl JA€JICHUS KIETKH; pelaTh 3aJaud Ha ONpeieieHue
Y CpaBHEHUE KOJIMYECTBA T€HETHUECKOIro MaTepuaia (XpoMOCcoM U
JIHK) B kieTkax MHOTOKJIETOUHBIX OPraHU3MOB B Pa3HbIX (azax
KJIETOYHOTO LIMKJIA;

- BBISIBJIAITh CYLIECTBEHHBIE IPU3HAKU CTPOCHUS KJIETOK OPraHU3MOB
pa3HBIX LApCTB KUBOW MIPUPO/IBI, YCTAHABINBATE B3aMMOCBA3b
CTpOeHUS U PYHKINIA YacTell U OPraHOUI0B KIIETKU;

- 000CHOBBIBATh B3aUMOCBSI3b ITACTUYECKOT0 U YHEPTETHYECKOTO
00MEHOB; CPaBHUBATh MPOLIECCHI MJIACTUYECKOTO U SHEPTeTUYECKOTO
00OMEHOB, MPOUCXOSAIIUX B KJIETKAX KUBBIX OPTaHU3MOB;

- OTPEIENATh KOJIMYECTBO XPOMOCOM B KJIETKaX paCTEHHI OCHOBHBIX
OTJIEJIOB HA Pa3HbIX 3Tanax *XU3HEHHOTrO 1IUKIIA;

- CPaBHUBATh pa3HbIe CIIOCOOBI Pa3MHOKEHHS OPTraHU3MOB;

IIPOBOJUTH SKCIIEPUMEHTBI, MHTEPIIPETUPOBATDH PE3YJIbTAThI, 1€1aTh
BBIBOJIbI HA OCHOBE IIOJIYYEHHBIX PE3YJIbTaTOB, IPEICTABIISITH IPOTYKT
CBOUX MCCIIEJOBAHUM;

- IPOTHO3UPOBATH MOCIEICTBUS COOCTBEHHBIX UCCIIEIOBAHUI C
y4€TOM 3THYECKUX HOPM U SKOJIOTMYECKUX TPEOOBaHUH;

- BBIJICJISAITH CYIIECTBEHHBIE OCOOCHHOCTH KH3HEHHBIX IIUKJIOB
npecTaBuTelNell pa3HbIX OT/EN0B PACTEHUN U TUIIOB KUBOTHBIX;
n300pakaTh LIUKJIbI PA3BUTHUS B BUJIE CXEM,

- aHAJIM3UPOBATH M UCTIOJIH30BAThH B PEIICHUH YUEOHBIX U
UCCIIe10BaTeNbCKUX 3a1a4 MH(POPMAIIIO O COBPEMEHHBIX
UCCJIEJIOBAHUSIX B OMOJIOTMH, MEJULIMHE U SKOJIOTUH;

- apryMEHTHPOBAaTh HEOOXOAUMOCTh CUHTE3a €CTECTBEHHO — HAY4YHOT'O
¥ COIIMOTYMAaHUTAPHOTO 3HAHUS B 310Xy MHPOPMALMOHHOM
LUBUIN3ALHH;

- MOJIEIUPOBATh U3MEHEHUE SKOCUCTEM 10/ BIUSHUEM Pa3IUUHBIX
rpynn GakTopoB OKPYKaOIEH CPebl;

- BBISIBJIATH B IPOLIECCE UCCIIE0BATENILCKOM NeSATEIbHOCTH
HOCJIEICTBHSI aHTPOIIOT€HHOT'O BO3/IEHCTBUS HA 3KOCUCTEMBI CBOETO
peruoHa, rnpeJyiararb CnocoObl CHMYKEHUS! aHTPOIIOT€HHOTO
BO3JCUCTBHS Ha YKOCHCTEMBI;

- HCII0JIb30BaTh IPUOOPETEHHBIE KOMIIETEHIIUH B IPAKTUYECKOM
JeSITeIbHOCTH U TIOBCETHEBHOM KM3HM 11 NPUOOPETEHHSI OMbITa
NeSTeNIbHOCTH, MTpeLIeCTBYIOLIEN MpodecCHOHATbHON, B OCHOBE
KOTOPOH JI&XUT OMOJIOTHSI KaK y4eOHbIH peMer.




- XapaKTepU30BaTh OCHOBHBIC ATAIbl OHTOTCHE3a OPTraHN3MOB;
- pelaTh TeHeTHYECKHUE 3a/1a4i Ha TUTHOPHUIHOE CKpEIIBaHUE,
CIETIJIEHHOE (B TOM YHCJIE CLETNIEHHOE C IT0JIOM) HaclieZJOBaHUeE,
AHATM3UPYIOIIEE CKPEIIMBAHKE, TPUMEHSISI 3aKOHBI HACIICACTBEHHOCTH
Y 3aKOHOMEPHOCTH CIICTUICHHOT'O HACJICIOBAHUS;

- pacKpbIBaTh MPUUMHBI HACIICICTBEHHBIX 3a00JICBaHUH,
apryMEHTHPOBaTh HEOOXOIMMOCTb MEp NPEAYIPEIKICHUS TAKUX
3a00JIeBaHUIl;

- BBISIBJISITH TIPUYMHBI M CYIIIECTBEHHBIE MPU3HAKH MOIU(PUKAITMOHHON
Y MYTallMOHHON U3MEHYMBOCTH; 00OCHOBBIBATH POJIb U3MEHUHNBOCTH B
€CTECTBEHHOM U MICKYCCTBEHHOM OTOOPE;

- 000CHOBBIBATh 3HAYCHHUE PAa3HBIX METO/IOB CEJIEKIIMH B CO3JJaHUHU
COPTOB PACTCHHIA, TOPOJI )KUBOTHBIX U IITAMMOB MHUKPOOPTaHU3MOB;

- XapaKTepu30BaTh (HaKTOPhI (ABMKYIINE CUJIbI) SBOIIOIUY;

- XapaKTepU30BaTh MPUYMHBI ©3MEHYUBOCTH U MHOTOOOpa3us BUIOB
COTJIACHO CHHTETUYCCKOU TEOPUH IBOJIIOIUH;

- XapaKTepU30BaTh MOMYJIALNIO KaK €AMHUILY SBOJIOIUH, BU]T KaK
CUCTEMATHYECKYIO KaTETOPHIO M KaK pPe3yibTaT IBOJIIOIIHH;

- YCTaHABIMBATh CBS3b CTPYKTYPHI U CBOWCTB DKOCHCTEMBI,

- COCTaBIISATh CXEMBI TIEPEHOCA BEIIECTB M SHEPTUU B IKOCUCTEME
(ceTw TUTaHMSI), IPOTHO3UPOBATH UX H3MEHEHUS B 3aBUCUMOCTH OT
U3MEHEHUH (HaKTOPOB Cpebl;

- apTYMEHTHPOBATh COOCTBEHHYIO MO3UITHIO TTO OTHOIICHHIO K
9KOJIOTHYECKHUM MPpoOIeMaM U TIOBEICHUIO B IPUPOJIHOM cpejie;

- 000CHOBBIBATh HEOOXOJUMOCTh YCTOMYHUBOTO PA3BUTHS KaK YCIIOBHUS
coxpaHeHHst 6rocdepsr;

- OIICHUBATh MPAKTUYECKOE U ITHUECKOE 3HAUCHHUE COBPEMEHHBIX
HCCIIEAOBAHUI B OMOJIOTMY, MEIUIINHE, SKOJIOTHH, OMOTEXHOJIOTHH,
000CHOBBIBATh COOCTBEHHYIO OIICHKY;

- OIICHUBATH POJIb OMOJIOTUHU B (POPMUPOBAHUN COBPEMEHHOW HAYYHOM
KapTUHBI MUPA, TPOTHO3UPOBATH MEPCIIEKTUBBI PA3BUTHS OMOJIOTHH;

- BBISIBJISITH B TEKCTE OMOJIOTHYECKOTO COJICPIKAHMSI TPOOIeMy U
apryMEHTHUPOBAHO €€ OOBSICHSTD;

- IPE/ICTABIIATh OMOJIOTHUYECKYIO HH(POPMAITUIO B BUJIE TEKCTA,




Ta6JII/II_[bI, CXEMBbI, rpa(pm(a, AuarpaMmbl U ACJIaTh BBIBOJBI HA
OCHOBAHHMH IIPCACTABJIICHHBIX TAHHBIX; Hp606pa30BbIBaTb rpa(bmc,
Ta6J'II/II_[y, JuarpaMmy, CXEMYy B TCKCT OHOJIOTMYECKOr0 COACPIKAHMAA.

Conep:xanue Kypca 0M0JI0ruA

Beenenue. )Kupoe u :ku3nb (2 yaca)

buonorus kak Hayka. buonormueckue AMCUMILIMHBL, UX CBSI3M C APYTMMM Haykamu. EnnHCTBO *uBOro. OCHOBHBIE CBOMICBa MHUBBIX
OpraHM3MOB. Y POBHHU OpraHU3aluy ;KMBOW MaTeprun. MeToabl NO3HAHUS )KUBOW ITPUPOLBL.

Buosioruveckne cucreMbl: KieTkKa, opranusM (98 yacon)

MouiekyJibl 1 KJeTkH (12 yacos)

[{uTomorus — Hayka o kietke. Mcropus u3ydenus kietku. Kierounas teopusi. MHOroodpasue ¢GopM U pa3MepoB KJIETOK B 3aBHCHMOCTH OT
ux pynkuuii. Kietka xak nenoctHas cucrema. MeToabl H3y4eHHUs KIeTKH.

XUMUYECKUH COCTaB KICTKU. Makpo- 1 MUKpOdJIeMeHTHI. MIoHBI B KileTke U opranu3me. Ponb Bogpsl. ['napodunbabie 1 ruapodoOHbIe
MOJIEKYJIBI.

buononumepsl. PerynsipHele 1 HeperyaspHbIe IOIUMEPBI.

Crtpoenue 6enkoB. AMUHOKHUCIOTHI. [lenTuaHas cBsi3b. Y POBHU OpraHu3aluu 0enKkoBoi MoJeKkynbl. buonorudeckue GyHKIIMN OETKOB.

VYrneBoabl. MoHOcaxapuibl — pudo03a, 1e30KCcuprodo3a, rmoko3a. Jucaxapuabl — caxaposa, 1akTo3a. [lomucaxapuibl — Kpaxmal, TTTUKOTeH,
LEJUTI0JI03a, XUTUH. DYHKIIMU YIIIEBOJOB.

Jlunuael. XuMudeckoe CTpoeHue TUMuI0B. HackilmeHHbIe U HEHACKIIIIEHHbBIE KUPHBIE KUCIOTHL. JKuphl, Bocku, pocdonumnuasl. DyHKIINNA
JUIUOB.

Hyxneunosblie kucinoTsl. CTpoeHNE HYKJIEMHOBBIX KUCIIOT. THUIIBI HYKIEUHOBBIX KUCIOT. DYHKINN HYKJIEHHOBBIX KUCIIOT.

AT®, Makpodprudeckme CBs3u.
Jlabopamopuvie u npakmuyeckue pabomaol

1. H3ydeHwue KIETOK paCTEHUM U )KUBOTHBIX MO MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U ux OMUCaHUE.
2. V3yuenue GpepMEHTATUBHOTO PACIICTIIICHHS MIEPOKCH/Ia BOJAOPOA B PACTUTENHHBIX U )KUBOTHBIX KJIETKAX.

3. OOHapyxeHHe OSTKOB, YTIIEBOJIOB, JIUITHUIOB ¢ TOMOIIbIO KAYECTBEHHBIX PEAKITUH.

4. PenieHue dIeMEHTAPHBIX 3a/1a4 110 MOJIEKYJISIPHOM OMOJIOTHH.

Kuerounble cTpykTyphl 1 uX GyHkuuu (6 yacos)
buonoruueckue memopansl. CTpoeHre U GyHKIMH [1J1a3MaTHYECKONH MEMOpaHHbI.




MembOpanHbie opraHouipl. Anpo. Bakyomnsphas cucrema kinetku. Mutoxonapu. [Inactuael. OnopHo — ABUrarenabHasi CHCTEMa KIETKH.
Pu6ocomsl. Kierounsle BKIrOUEHUS.
Jlabopamopnule u npakmuieckue pabomoi

5. W3ydenue nBMKEHUS LUTOILIA3MBI.

6. W3ydenue miaasmMoim3a U ACTIa3MOJIHN3a B KIETKaX KOXKHUIIBI JIyKa.

Oolecneuenue KiIeTOK YHepruei (8 yacos)

OOMeH BelecTB U IpeBpalieHus YHepTruu B kiietke. [lonsaTre Mmetabonu3ma, anaboJm3Ma, KaTadoau3ma.

HcTouHWKH SHEPTUU JKUBBIX OPTaHU3MOB. ABTOTPO(MEI K TETEPOTPOPHI.

duKcanus 3HEPTUU COTHEYHOTO CBETa pacTeHUAMH. MOJIEKYIbI — aKKyMYJISTOPBI d3Heprun. Xiaopoduii. CTpoeHHne XJIOpoIuiacTa.
®dorocunre3. CreroBas (aza Gporocunareza. Poronus Boxbl. TemHoBas (aza porocuHTe3a. XeMocuHTe3. Pob XeMOCHHTE3UPYIOMUX OaKTepHii Ha
3emuie.

ObecnieueHne KIETOK YHEPTHUEH 3a CYET OKUCIICHHSI OPTaHUYECKHUX BEIECTB. AHAIPOOHOE pacIIeIIEHHE TIIFOKO3bI

Hukn Kpebea. OxucnurensHoe pochopunrpoanue. Poib kucnopoaa. A3poObl 1 aHadpOObL.

HacaencrBennas uagopmauus u peajausanus eé B kierke (14 yacon)

Benxu — ocHOBa cienn(pUIHOCTH KIIETOK M Opranu3MoB. | enerndeckas unpopmanus. [lonsTue marpuanoro cuHTesa. TpaHCKpUTIIHS.
T'eneTnyeckuii Koo U €ro CBOMCTBA.

Tpancnoptueie PHK. buocunTes 6enka. Perymsiuyst TpaHCKpUIIMK U TPAHCISLHH.

VY neoenne JHK. ITpunnuns! perumkanuu. Oco6ennoctu pervmkannu JJHK sykapuot. Tenomepasa.

CoBpeMeHHOe IpeICTaBIeHnEe 0 CTpoeHuU reHoB. [lonsTre renoma. I'eHoMbl MUTOXOHAPUNA. CTPOEHUE XPOMOCOM.
I'enHas unxenepus.
Crtpoenue BupycoB. PasmHoxkenue BupycoB. Bupyc nmMmmyHnoaeduiura yenoeka. O0paTHas TpaHCKPUTIITHS.

NuanBuayaibHOE pa3sBUTHE H Pa3MHOMKeHHE OPraHusmMosB (12 yacos)

Jlenenue KJIETOK Mpo - ¥ dyKapuoT. JKu3HeHHbIN MK KiIeTKU (MHTepdaza u MuTo3). @a3pl MUTO3a. ['OMOIOrMYHbIE M HETOMOJIOTHUHBIE
XpPOMOCOMBL. AMUTO3.

[lepuoas! onTorenesa. Passutue 3apoapiiia UBOTHBIX. [l depeHnrpoBka KIeToK. IMOpPUOTreHe3 pacTeHHIH.

[TocTamMOpHOHaNBEHOE PAa3BUTHE )KUBOTHBIX M pacTeHUI. ATonTo3. MHOTOKJIETOUHBIA OpraHu3M Kak enHas cuctema. CTBOJIOBBIE KIIETKH.
Perenepanus. B3aumopneiicTBue kiaeTok B oprannsme. KoHTposs 1enocTHocTy opranuzma. IMMyHHTET.

Meiio3. Onpenenenue nona y xuBoTHBIX. [looBoe n 6ecnonoe pazmHoxxenue. ComaTuyeckue U MoJIoBble KIeTKU. YepenoBaHue
TaruIOUTHOM M TUTUTOUIHON cTaauii (>ku3HeHHbIN 1Tuki). [lapTenorenes.

OO6pa3oBaHue MOJOBBIX KJIETOK Y )KUBOTHBIX M pacTeHUi. OII010TBOPEHUE Y )KUBOTHBIX U PACTEHUI.



Jlabopamopuvie u npakmuyeckue pabomul
7. HaOnrogenue MrUTO3a B KJI€TKaX KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax.
8. V3yueHue CcTpOCHUS IMOJIOBBIX KJIETOK Ha TOTOBBIX MHKpPOIIpeapaTax.

OcCHOBHBIE 3aKOHOMEPHOCTH SIBJIEHUI1 HacJieAcTBeHHOCTH (14 yacoB)

HacnenctBeHHOCTh — CBOMCTBO KUBBIX OpraHu3MoB. I'enetuka. Pabotel I'. Mennens. [ mOpumonorndeckuii MeTo ] H3ydeHHsI
HACJICICTBEHHOCTH.

Annemu. ['enorun u perorun. JloMrUHAHTHBIE U PEIIECCUBHBIE TIpu3Haku. EquHooOpasne ruOpu10B EPBOTO MOKOJICHHS. 3aKOHBI
pacieruieHus. [ OMO3UTOTHI U TETePO3UTOTHL. JIUTHOpUAHOE U MOMUTHOPUIHOE CKPEIIMBaHNe. 3aKOH HE3aBUCHMOTO HACIIEIOBaHUS.
AHanM3upyrolee CKpeuuBaHue.

BzaumopeiictBue amienbHbix reHoB. Henonnoe nomuaupoBanue. KonomunupoBanue. BzauMoaencTBue HeaienbHbIX T€HOB.
[Tonurennsie npusHaku. CTaTucTUYECKasi IPUPOIA TEHETUHYECKUX 3aKOHOMEPHOCTEH.

Cueruiennoe HacienoBanue. Kpoccunrosep. Kaptsl xpomocom. CoBpeMEHHBIE METOIbI KAPTUPOBAHUSI XPOMOCOM.

Hacnenosanue cueruienHoe ¢ nosioM. MuaktuBanus X — XpoMocOMbI y caMoK. [Ipu3Haku, orpaHu4eHHbIE MTOJIOM.

Jlabopamopnvie u npakmuyeckue pabomawi
9. CocraBneHue 2IEeMEHTapHBIX CXEM CKPCIIMBAHMUS.
10. Pemnrenue reHeTHYECKAX 3a1a4.
11. Usyyenue pe3ynbTaTOB MOHOTUOPUIHOTO U JUTUOPUTHOTO CKPEIIUBAHUS Y APO30(UIIHI.

OcHOBHBIE 3aKOHOMEPHOCTH SIBJICHHI U3MeHYMBOCTH (12 yacoB)
N3MeHunBOCTH — CBOMCTBO KMBBIX OpraHu3MoB. HacneacTBeHHast 1 HeHaclieICTBEHHast U3MEHYUBOCTh. KoMOMHAaTHBHAS N3MEHUYHBOCTb.
MyTtannoHHast U3MEHUYNBOCTB. [ €HHBIE, XDPOMOCOMHBIE, TEHOMHBIE MyTallUU. | €HepaTUBHBIE 1 COMAaTUYECKHE MYTALlMH. 3aKOH
romoJsornuHeix psaos H. 1. Basunosa.
[MuronnazmMarryeckas HaCJIEACTBEHHOCTb. MUTOXOHIpHAJIbHBIE U XJIOPOIIJIACTHBIE TE€HBI.
[IprurHbBI BOSHUKHOBEHMSI MyTalluii. MyTareHHble (pakTopbl cpeibl. DKCIIEPUMEHTAIbHBIN MyTareHes.
B3aumoneiicTBue renotumna u cpeqpl. KauecTBeHHbIE U KOJMYECTBEHHbIE TpU3Haku. Hopma peakunu npusHaka. MoandukamonHas
U3MEHYUBOCT.
JlabopamopHule u npakmuyeckue pabombol
12. N3yueHre N3MEHYNBOCTH, TIOCTPOCHNE BApUAIIMOHHOTO Psifia U BApUAIIMOHHON KPUBOI.

I'eneTnyeckue 0CHOBBI MHAMBUAYAJIbHOr0 pa3putus (10 yacos)



OYHKIMOHUPOBAHHUE T'€HOB B X0J1¢ HHIUBHUIYaJIbHOTO pa3BuTus. Jerepmunanus u quddepenuuponka. Auddepennmansaas akTHBHOCTh
reHoB. [leiicTBue reHoB B amOpuorenese. Ilepecrpoiika reHomMa B oHToreHese. IMMyHornoOyanHOBbIE FeHbl MIeKONMUTaoIuX. MoOuIbHbIE
TE€HETUYECKUE DIIEMEHTBI.

IIposiBiIeHNE T€HOB B OHTOI€HE3€. DKCIPECCUBHOCTD U IICHETPAHTHOCTh. MHOXKECTBEHHOE ACUCTBHE I'eHOB. JIeTaabHble MyTalluN.

HacnenoBanue nudQepeHIMpoBaHHOTO COCTOSHUS KJIETOK. XUMEpPHBIE U TPAaHCTeHHbIE OpraHn3Mbl. KioHupoBaHue.

I'eneTnueckue OCHOBBI OBeCHUSI. | 'eHeTHUeCKe OCHOBBI CLIOCOOHOCTH K 00Y4EHHUIO.

I'eneruka yesioBeka (10 yacoB)

MeTto/bl U3ydeHHsI TEHETHKY YeoBeka. bimsuaensl. KapuoTun yenoBeka u «xpoMocoMHbIe» O6oe3nu. KaptupoBanue xpoMocom
yenoBeka. Bo3MOXKHOCTH JIEeUeHUS U IPEyNPEXKICHUS HACIECTBEHHBIX 3a001eBaHuil. MeaHKO — FeHeTUYeCKOe KOHCYIbTUPOBAHUE.
Jlabopamopubie u npakmuueckue pabomol

13. CocraBieHue 1 aHAJIM3 POJOCIOBHBIX YEIOBEKA.

JBOJIIOLHSI OPTAHMYECKOro Mupa (66 yacon)

Bo3HuKHOBeHNE U pa3BUTHE IBOTIONMOHHO¥ 6uoornu (10 yacos)

Bo3HMKHOBEHME Pa3BUTHUE 3BOIIOLMOHHBIX Uaek. DBomonnonHas teopus Jlamapka. JKusnp u tpynel U. JlapsuHa. OCHOBHBIE IPUHIUIIBI
sBostoinoHHON Teopuu Y. lapsuna. @opmupoBaHue cuHTeTndeckoi Teopuu 3otonuu. Padotel C.C. Yersepukona u 1.W. lImansraysena.
[TaneonTonornueckue, 6uoreorpapuueckue, CpaBHUTEIbHO-aHATOMUYECKUE, SMOPHOIOIMYECKIE U MOJIEKYJISIPHbIE CBUIETENILCTBA SBOJIIOLIUY.

Mexanu3mbl 3BoTIOINH (28 yacoB)

[Tonmynsuus — 35eMeHTapHas €IMHUIA SBOTIOMU. BHYTpUBHA0Bas N3MEHUMBOCTD. ['eHeTnueckas cTpykTypa nomyssauil. [Tpasuiio
Xapau — BaitaOepra. Myranum kak HCTOYHUK FeHETUYECKOM N3MEeHYMBOCTH nonyssiiuil. Ciydaiinble mpoliecchl B nonynsiusax. peiid renos.
[Tonynsimmonnsie BoHbL. bopr0a 3a cymectBoBanue. EcrecTBeHHBIN 0TOOP — HAMpaBIAIONINI (akTop 3BoJonHH. DOpPMBI €CTECTBEHHOTO 0TOOpA.
[TonoBoit oTOOp. AnanTanusi - pe3yJibTaT eCTeCTBEHHOro oToopa. Murpanus kak (akTop 3BOJIOLNH.

[Tonstue Buna. Kpurepuu suna. M3onauus kak myckoBoil MeXaHU3M BU000pa30BaHus. AJIJIONAaTPUUECKOE U CUMITaTPUUECKOE
BU000pa30BaHUeE.

Muxkpo- u MmakposBostonus. ['eHeTnyeckue 1 OHTOreHeTUYeCKre OCHOBBI ABooMK. Harnpasnenus sBomonnu. ApoMopdos,
UUOAANTAlM U IereHepanys. JuBeprenius, KOHBEpreHuus U napauienusM. buonornueckuii nporpecc. EnHoe qpeBo )KU3HU — pe3yabTar
sBONIONIMH JlabopamopHble u npakmuieckue padomol

14. CpaBHeHue BUI0B 110 MOP(OIOTUIECKOMY KPUTEPHIO.
15. Onucanue nprucnocoOIEHHOCTH OpraHiu3Ma 1 €€ OTHOCUTENIBHOTO XapakTepa.

Bo3nukHoBeHue u pa3Butue xku3nu Ha 3emie (10 yaco)



CymHocTs xu3Hu. Onpenenenus )KuBoro. ['unores3sl 0 BO3HUKHOBeHUU kU3HU. OnbiTel @. Penu, JI. Ilactepa. CoBpeMeHHbIE
IIPEJICTaBJICHNs O BOSHUKHOBEHUH JKU3HU.

ATmocdepa npeBHeit 3emin. AOMOTEHHBIN CUHTE3 OpraHnueckux BemectB. O6pazoBanue u 3Bomonus 6uonomumepos. Pons JJTHK u PHK B
00pa30BaHUM CUCTEM C 0OpaTHOH cBs3bt0. OOpazoBaHKE U 3BOIIIOLUS OHOIOrHYecKuX MeMOpaH. CriocoObl MUTaHMsI IEPBBIX OPraHU3MOB.

Nzydenne uctopuu 3emiu. [laneontonorus. Meroasl reoxporosioruu. U3menenus kimMmata Ha 3emiie. J{peiid konTuHeHTOB. PazButue
AKHU3HU B Kpunro3oe. CumonoTHueckas Teopusi 00pa3zoBaHus HyKapuoT. Bemblika pazHooOpa3us )KMBOTHBIX B KOHLE TpoTepo30sl. PazBurue
OpraHMYECKOro MHUpa B najneo3oe. Pa3Butue xu3Hu B Me3030¢€. PazBurtue )xu3HU B KaltHO30€.

Bo3HuKHOBeHHE U pa3BUTHE YejloBeKa - aHTponorenes (10 yacos)

MecTo uyenoBeka B cucTeMe KUBOro Mupa. CpaBHUTEIHEHO — MOP(HOIOTUYECKUE, ITOJIOTUYECKUE, IIMTOT€HETUYECKUE U MOJIEKYJISIPHO —
OMOJIOTMYECKHE JI0KA3aTeIhCTBA POJICTBA YEIOBEKA U YEIOBEKOOOPA3HBIX 00€3bsH.

[TaneoHTOIOTMYECKHE TAHHBIE O MMPOMCXOKICHUH M SBOJIIOINH MPEAKOB YelioBeka. ABcTpasionuTeku. [lepBrie mpeacraBuTenu poga Homo.
Heanpepransckuii yenoek. MecTo HeaHAEPTANIBLEB B IBOIIOLMY YesioBeka. KpoMaHbOHIIBI.

buonoruueckue dhakropsl 3BotonUHN YenoBeka. CounanbHbie (HaKTOPHI IBOIIOLNHN YEJIOBEKAa — MBIIIJICHHUE, PeUYb, OPYIUitHAS
HCATCIIBHOCTD. POJII) COHHaJIBHOI;'I CpCZIBI B Q)OpMHpOBaHI/II/I YCJIIOBCUCCKHUX I/IH[[I/IBI/II[yyMOB. COOTHOHICHI/IG 6I/IOJIOI‘I/I‘~I€CKI/IX 1 COIIMAJIBHBIX
($aKTOpPOB B IBOJIFOIIMHU YEJIOBEKA.

UYenosedeckue pachl. Pois u3ossiiinu B GOpMHPOBAHUK PACOBBIX MPU3HAKOB. JIOXKHOCTh PACHUCTCKUX TEOPHH.

Cenexkuus u 0uoTexHosorus (8 yacon)

Cenexuus Kak npouecc ¥ Kak Hayka. OJJOMalllHUBaHNE KaK IEPBbIM Tal celeKUnu. LIeHTphl MPONCXOKACHUS KYIbTYPHBIX PACTCHHM.
[IpoucxoxaeHue JOMAIIHUX KUBOTHBIX U LIEHTPHI UX OJOMAIIHUBAHUSI.

HckyccTBeHHBbIH 0TOOp. MaccoBbIif 1 MHAMBUAYAJIBHBIA 0TOOD.

SIBneHue rerepo3nca U ero UCIoIb30BAHNE B ceNeKIUU. [[puMeHeHne MUToIIa3sMaTH4ecKoi My»XCKOH cTepriibHOCTH. [lonuruionaus u
oTJasieHHas THOpUIN3alMs B CENIEKIIUU pacTeHUI. DKCIIepUMEHTAIbHBIA MyTareHe3 1 ero 3HaueHUe B CEJIEKLIUU.

Kiterounas nunxeHepus U KIeToYHas celeKuus. XpoMOCOMHas MHKeHepus. [I[puMeHeHne reHHON MHXKEHEPHUH B CEJICKIINH.

KpynHoMaciitabHas cenekius >KUBOTHBIX. Y CIIEXU CEeNEKIUH.

Opranusmbl B IKOJIOTHYECKUX cHucTeMax (36 yacoB)
Opranusmsl 1 okpy:kamas cpena (14 yacon)

B3anMooTHoOIIEHNs opraHu3Ma U cpeibl. JKojgorudeckue GpakTopsl. 3akoH TojepaHTHOCTH. [IpucnocodnennocTs. [lomymsmus kak
npuponHas cuctema. Ctpykrypa nonynsauui. Jlunamuka nomynsauuid. XKuznennsle ctpareruu. Bun kak cucrema nonynsauuid. [lonarue
sKosoruueckoi Humu. JKusHeHHble GOpPMBI.

Jlabopamopnvle u npakmuyeckue pabomoi
16. BeisiBieHre MpUCIIOCOOICHUI OPTaHU3MOB K BITUSTHHIO Pa3IMYHBIX YKOJIOTHYECKUX (DaKTOPOB.




CoobmiecTBa 1 3xocucTeMbl (12 yacon)

Coo0bmecTBo, 3kocucTeMa, OnoreH03. KoMIoHeHThI SKocucTeMBbl. DHEpreTHuecKkue cBsi3u. Tpoduueckue cetu. [IpaBuia skonmorndeckoi
nupaMuibl. MeXBHI0BbIE MEXKIIOMYJISAIIMOHHBIE B3aUMOJICICTBHS B 3KocucTeMax. KoHkypeH1us, ciMOn03, allbTPYU3M.

[IpocTtpancTBeHHas cTpyKTypa coobmiecTB. JAnHamuka sxocucteM. CTagun pa3BuTus 3kocucteMbl. Cykieccus. Y CTORYMBOCT SKOCHCTEM.
JlabopamopHvle u npakmuyeckue pabomul

17. CocraBneHue NUIIEBbIX LIETIEH.

18. Nzyuenue u onucanue skocucreM Camapckoit 001acT.

buocdepa (6 yacon)
buocdepa. Yuenne B.U. Bepranckoro o 6uocdepe. buomel. JKupoe BerecTBo u OMoreoxuMuueckrue KpyroBopotsl B Ouocdepe. buocdepa
u yesoBek. [ mobanpHbIe aHTpoIoreHHble n3MeHenus B 6uocdepe. [Ipodaema ycroitunBoro pazputus 6rnochepsi.

buosornyeckue 0CHOBBI OXpaHbl MPUPOALI (4 yaca)

Coxpanenue 1 nojiepkanne ONOIOTHIECKOTo pazHooOpas3us. [IpuunHbl BEIMUpaHUs BUIOB 1 nomyisuii. Coxpanenue reHodoHaa u
peuntpoaykius. CoxpaHeHne SKocucTeM. bruonornueckuit MOHUTOPUHT ¥ OMOMHTUKAIIUS.
Jlabopamopuvie u npakmuyeckue pabomaol

19. OuieHka aHTPOIMOT€HHBIX U3MEHEHUI B IPUPOJIE.




TemaTudeckoe IIAaHUPOBaHUE

10 kiace
Ne i/ Ha3Banue Tembl KoimnuecTBo
4acoB
1 | Beenenue. 2
Pa3znes 1. buosiornyeckue cucreMbl: KJIeTKAa, OPraHU3M
2 Mouiekynbl U KIETKU 12
3 Kiterounbie CTpYKTYpBI U UX QYHKIIUHA 6
4 ObecnieueHne KJIETOK YHEPTuei 8
5 HacnencrBennas nadopmanys u peanu3anus e€ B KICTKE 14
6 WNuauBuayaibHOE pa3BUTHE U PA3MHOKEHHUE OPTaHU3MOB 12
Pa3aen 2. OcHOBHbIE 3aKOHOMEPHOCTH HACJIECTBEHHOCTH U H3MEHYHBOCTH
7 OCHOBHBIC 3aKOHOMEPHOCTH HACJICICTBCHHOCTH 14
8 OCHOBHbBIE 3aKOHOMEPHOCTH U3MEHUHUBOCTH 12
9 ['eHeTHYECKNE OCHOBBI WH/IUBUIYAIbHOTO Pa3BUTHS 10
10 | I'eneruka yenoBeka 10
11 | IToBTOpeHue u 06001IeHnE 2
Hroro 102




11 kiaace

Ne n/m Ha3Banue Tembl Koau4vecTBO
YacoB
Paznen 1. DBosronus

1 Bo3HHKHOBEHHE 1 Pa3BUTHE IBOITIOIMOHHON Ononoruu. CBHIETEIHCTBA SBOFOIIH 10

2 MexaHHU3MbI SBOIIOLUN 28

3 Bo3HMKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJIe 10

4 Bo3HUKHOBEHNE M pa3BUTHE YEIIOBEKA - AaHTPOIIOTEHE?3 10

5 Cenekuus 1 OMOTEXHOJIOTHS 8

Pa3znen 2. Opranu3mbl B 3KOJOTHYECKHX CHCTEMAX

6 OpranusMmel 1 oKpyxatomias cpefa. OJTHOBHIOBBIE CHCTEMBI 14

7 Coo011ecTBa U 9KOCHCTEMBI 12

8 buocdepa 6

9 bronornyeckre 0OCHOBBI OXPaHbl IPUPOJIBI 4

10 IToBTOpEeHME M 0000IIIEHNE 2
Hroro 102




