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1.INIOACHUTEJIbBHASA 3AIITUCKA
Pabouas mporpamma pa3paboTaHa Ha OCHOBAHMHU NMPUMEPHON MPOTrpaMMBbl CpeHEro (IIOITHOTO)

obmero oOpaszoBaHus 1Mo Ouonoruu (yriayOJNeHHBIH) W aBTOPCKOH TMPOTPAMMBI  CPEIHETO
(mostHOTO) 06IIETO 0OpazoBanus no Ouosoruu 10-11 kmaces! (yriryOJaeHHBIH YPOBEHb), aBTOPHI:
I'M. Oemmmwn, JI.B. Beiconkas, O.B. Cabnuna. M.: [Ipocsemenune, 2020. —368c. [Iporpamma
pexoMeHoBaHa MuHHCTEPCTBOM 00pa3zoBaHus W Hayku P®, pazpaboraHa B COOTBETCTBHH C
(dbenepaibHBIM KOMIIOHEHTOM TOCYJIapCTBEHHBIX 00IIC00pa30BaTEIbHBIX CTAHAAPTOB CPETHETO
(mommHoTO) OOmIEro o0pa3oBaHHMA MO OWOJOTMM HAa TPOPUILHOM YpPOBHE, MOJHOCTHIO
OTpa’karollas coJiep>kaHrue IPUMEPHOU MPOrpPaMMBI.

denepanbHblii NepeyeHb Y4eOHUKOB, PEKOMEHIOBAaHHBIX MMHHUCTEPCTBOM 00pa3oBaHUA U
Hayku Poccuiickoii ®exepanuu K HCIOJIB30BaHHIO B 00pa3oBaTeIbHOM MpPOLECCE B
00111€00pa30BaTENIbHBIX YUPESIKICHUAX

ABTopckoit mporpammbl mo Ouonorun st 10-11 kmaccoB OVY. VYriyOneHHBIH YpOBEHb.
Astopsl:. buonorus I'"M. Ipmmmm, JI.B. Beicorkas, O.B. Ca6auna. M.: [Ipocsemenue, 2020.
—368c¢.), MOJIHOCTBIO OTpakaromias cojepkanue [IpuMepHOi TporpaMmBeI.

[Iporpamma pa3paboTaHa ¢ y4€TOM aKTyaJbHBIX 3a/7a4 OOYyYEHHUs, BOCHUTAHUS U Pa3BUTHUS

oOyuaromuxcs. IIporpaMma y4uThIBaeT yciaoBHs, HEOOXOIUMBIE ISl Pa3BUTHS JTUYHOCTHBIX H
MIO3HABATENBHBIX KauecTB oOyuvaronuxcs. IIporpamma paccunrtana Ha 204 yaca. B mporpamme
COJIEP’KUTCS PUMEPHBIN MepedyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT, HE BCE U3 KOTOPHIX
00s13aTeNbHBI Uil BBIMIOJIHEHUS,, MOXKET BBIOpAaTh M3 HUX Te, JJS MPOBEIEHHS KOTOPBIX €CTh
COOTBETCTBYIOIIME YCIOBHS B IIKOJIE.

B cucreme ecrecTBeHHO-HAYyYHOro 0Opa30BaHUS OMOJIOTHS KaK Y4eOHBIH MpeaMeT 3aHUMaeT
BaXHOE MECTO B (OPMHUPOBAHMM HAYYHOH KApTUHBI MHpA, HKOJOTHUECKOTO CO3HAHUS;
LIEHHOCTHOTO OTHOIIECHUS K KUBOM MPUPOJIE U YETIOBEKY; COOCTBEHHOM MO3UIMH 10 OTHOIICHUIO
K Ouosornyeckoil nH(poOpMalny, MOIy4yaeMol U3 Pa3HbIX HICTOYHHUKOB.

OcBoenne nporpamMmbl 110 Oouojoruu  00ecIeunBaeT OBJIAICHUEC OCHOBaMu yqe6Ho—
HCCIIe0BaTEIbCKOM ACATCIIBHOCTH, HAYYHBIMU MCTOJAaMU PCHICHUS PA3JINIHBIX TCOPCTHUCCKUX
U NPAKTUYCCKHUX 3aJay.

W3ydyenne Owonorud Ha NPOPUIBHOM YypOBHE OPUEHTHUPOBAHO Ha MOJITOTOBKY K
MoceayomeMy npodeccrnoHaIbHOMY o0pa3oBaHMmIo, Pa3BUTHEHUHINBUAYATbHBIX
CrocoOHOCTeH, oOyuaromuxcs NyTéM Oosiee TIyOOKOro, 4eM MpeaycMaTpuBaeTcs 0a30BbIM
YpOBHEM, OBJIAJICHUSI OCHOBAMH OMOJIOTUU M METOAAMU U3YUYEHHSI OPraHU4YEeCKOr0 MUPA.

N3ydenue Ouosioruu Ha NpoUILHOM YPOBHE 00ECIIeUBAET: MPUMEHEHHE MMOTYUYCHHBIX 3HAHUHN
JUIS pellieHUs] NPAKTHUYECKUX U y4eOHO-HUCCIeI0BaTEeNIbCKUX 3ajad, YMEHHUE CUCTEMATU3HPOBATh
1 00001IaTh MOJIyYeHHbIE 3HAHUS; OBJIAJICHUE OCHOBAMU MCCIIEIOBATENbCKONW N1EATEIbHOCTH
OMOJIOrMYeCKON HaMpaBICHHOCTH U IPAMOTHOTO 0(OPMIICHHUSI TOTYyYEHHBIX PE3yJIbTAaTOB.

N3yuenue mpeamera Ha mnpodUILHOM YPOBHE TIO3BOJISIET (POPMHUPOBATH Y OOYUAIOIIUXCS
YMEHHE  aHalM3UpOBaTh, IMPOTHO3MPOBATH M OLEHHUBATh C TO3UIMU  DKOJOTUYECKOU
0€301MacHOCTH MOCIIEJCTBUS I€ATEILHOCTH YEJIOBEKa B SKOCHCTEMAX.

Ha mnpodunbHOM ypoBHe wu3yueHue mnpenmera «buonorus» B yacTu (GOpMUPOBAHUS Y
00yYaroImuxcs HAyYHOTO MHPOBO33PEHUS, OCBOCHHUS OOIICHAYyYHBIX METOJOB, OCBOCHHS



MPAKTUYCCKOI'0 TIMPUMCHCHUSA HAYYHBIX 3HaHHUM OCHOBAaHO Ha MCKIPCAMCTHBIX CBA3IX C
npeamMeTaMu oOacreit CCTCCTBCHHBIX, MATCMATUYCCKUX U TYMAaHUTAPHBIX HAYK.

Oo0masi xapakTepucTUKa Y4eOHOro npeamera

B cucreme ecrecTBeHHO-HAy4YHOTO 00pa3oBaHUS OMOJOTHS KaKk y4eOHBIM MpeAMeT 3aHUMAaeT
BOXHOE MeCTO B ()OPMHPOBAHWU: HAYYHOW KApTUHBI MHpPA; (YyHKIIMOHAJIHLHOM T'PaMOTHOCTH,
HEOOXOUMOM ISl IOBCEAHEBHOW U3HU; HABBIKOB 3J0POBOT0 M OE30MAaCHOTO JJIs YeJoBeKa U
OKpy>Karolel cpenbl oOpas3a KH3HHU; HKOJIOTMYECKOTO CO3HAHMSI; [IEHHOCTHOTO OTHOIUEHUS K
KUBOM TPHUPOJIE M 4YENOBEKY; COOCTBEHHOW TMO3MIMH MO OTHOIICHHIO K OWOIOTHYECKOM
nH(pOpMalnK, MMOIy4aeMOl U3 pa3HbIX UCTOYHHUKOB. M3yueHue 6uonoruu co3gaér yciaoBHsl Ui
dbopMupoBaHua y OOy4YaIOIMIMXCS HHTEIUICKTYalIbHBIX, TPAKIAHCKUX, KOMMYHHUKAIIMOHHBIX H
MH(GOPMAIIMOHHBIX KOMITETEHITHI.

Nzyuenune kypca «buonorusp» B cTapiieil koyie HapaBlIeHO Ha PEIICHUE CISAYIOMUX 3a1a4:

1) popmupoBanme crucremMbl OHMOJOTMYECKUX 3HAHUN KaK KOMIIOHEHTa €CTeCTBEHHO-HAYYHOM
KapTHHBI MUDa;

2) pa3BUTHE JIMYHOCTH OOYYAIOLIUXCSA, UX MHTEIJICKTyalbHOE M  HPaBCTBEHHOE
COBEPILIECHCTBOBAaHKUE, (POPMHUPOBAHUE y HUX TYMAHHUCTHUECKUX OTHOUICHUH M HKOJOTHUYECKH
1eJIecO00pa3HOro MOBEJCHUS B OBITY M TPYAOBON JACATEIbHOCTH;

3) BbIpaOOTKY NOHMMaHHUS OOIIECTBEHHOH NOTPEOHOCTH B PA3BUTHUM OUOJIOTHM, a TaKxkKe
¢dbopMupoBaHHE OTHOIICHHS K OWOJOTMM Kak BO3MOXKHOH oOjacTH Oyaymueil MmpakTH4ecKou
JesITeTbHOCTH.

Lenaun Ouonormyeckoro oOpa3oBaHHs B cTapiield mIKosie (HOpMYIHPYIOTCS Ha HECKOJbKHUX
YPOBHSIX: TJI00aJIbHOM, METapeAMETHOM, JIMYHOCTHOM U NPEJIMETHOM, Ha YPOBHE TpeOOBaHUN
K pe3yJbTaTaM OCBOEHUS COAEPIKAaHUS MPEIMETHBIX IPOTPaMM.

['moGanbHbBIE I OHOTOTHYECKOTO 00Pa30BAHMS SBIISTFOTCSI OOIIMMU I OCHOBHOM U cTapiiei
IITKOJIBI U OTIPEICIISIOTCS COIUAIBHBIMU TPEOOBAHUSMU, B TOM YHCIIC H3MECHCHHEM COIHAITLHOM
CUTYyallMl Pa3BUTUS — POCTOM HWH(GOPMAIIMOHHBIX TMEPETrPy30K, M3MEHEHHEM XapakTepa H
CHOCOOOB OOIIEHUS U COLMAJIbHBIX B3aUMOAECUCTBUNA (0O0BEMBI U CIOCOOBI IOIYYEHUS
nH(pOpMaIUK TTOPOKAAIOT P OCOOCHHOCTEH pa3BUTHS COBPEMEHHBIX MOAPOCTKOB). Hambomee
MPOAYKTHBHBIMU JUIS PEIICHUS 3aJad Pa3BUTHS TOJPOCTKA SBISIOTCS COIMOMOpAIbHAS |
WHTEJUICKTyaJIbHAsI B3POCIIOCTb.

[TomuMmo 3TOTO, TIOOANBHBIE 1IENU (HOPMYITUPYIOTCS C YUETOM PACCMOTPEHHUST OMOIOTUYECKOTO
00pa3oBaHUsl KaK KOMIIOHCHTa CHCTEMbl OOpa30BaHMs B IIEJIOM, MO3TOMY OHH SIBJISIFOTCS
HauboJsee 00IMMHU ¥ COLIMAIBHO 3HAYHMbIMHU.

C y‘-IéTOM BBINICHA3BaHHBIX ITOJAXOA0B r100aIbHBIMU OeIIMHu OHOJIOTHYECKOr0 06pa30BaHI/ISI
SABJIAKOTCA:

couMaaM3anus o0yyaromuxcs Kak BXOXJIEHHE B MHUP KyJbTYpbl U COIMAJIbHBIX OTHOIICHU,
obecrieynBarolee BKIIOYEHUE YUALIUXCS B Ty WINM MHYIO IPYyNIy JU00 OOIIHOCTh — HOCHUTEIS
€€ HOpM, LICHHOCTEH, OpPUEHTALMi, OCBAMBAEMBIX B IPOLIECCE 3HAKOMCTBA C MHUPOM KHBOU
IIPUPOLBL;



NpHOOIIeHNe K I[I03HABATEIbHON KyJIbType KaK CHCTeME II03HABaTEeNbHBIX  (HAyUYHBIX)
LIEHHOCTEH, HaKOIUIEHHBIX oOmecTBOM B cdepe Ouonormueckoi Hayku. llommmo »storo,
Ouosiornueckoe 0Opa3zoBaHue HA CTapIIel CTYIeHH IPU3BAHO 00ECIEUNTh:

OPHEHTALMIO B CUCTEME DTUYECKUX HOPM U LIEHHOCTEM OTHOCUTEIBHO METOJOB, PE3YJIBTATOB U
JOCTUKEHHUI COBPEMEHHOM OMOJIOTUYECKOI HAyKU;

pa3BHUTHE MMO3HABATEIbHBIX KAUECTB JIMYHOCTH, B TOM YMCJIE  IO3HABAaTEJIbHBIX MHTEPECOB K
M3YYEHHIO 00IIKX OMOJIOTHYECKUX 3aKOHOMEPHOCTEN 1 CaMOMY IMPOLIECCY HAyYHOTO MO3HAHMUS;

OBJIa/ICHUEC yqe6HO-H03HaBaTCJ'IBHBIMI/I U HOCHHOCTHO-CMBICIIOBBIMHA KOMIICTCHTHOCTAMMA 1JIA
(dbopMHpOBaHUS TO3HABATENIFHOW M HPABCTBEHHOW KYJBTYPHI, HAYYHOTO MHPOBO33PEHHSA, a
TaK)Ke€ METOJIOJIOTHEH OMOJOTHYECKOr0 JKCIIEPUMEHTa H  JJIEMEHTAPHBIMH  METOJIaMU
OMOJIOTHYECKHUX

(¢GopmMupoBaHmne 3KOJIOTMYECKOTO CO3HAHHUS, IEHHOCTHOTO OTHOLIEHUS K JKUBOW MPUPOJAE U
YEIJIOBEKY.

MecTto Kypca B yueOHOM ILIaHe.

CormacHo Y4eOHOMY IUTaHyH romoBoMy KajeHaapHomy rpaduxy MBOY COII Ne 10
uM. K.M.JlymenoBa c yderom npoxuBaHus B ycioBusx Kpaiinero Cesepa, ¢ yudeTrom
MPOMEKYTOYHBIX KaHHWKYJ, Ha u3ydeHue Owmonormu ¢ 10 mo 11 kmacc mpemycmorpeno 34
y4eOHbIX HeJenu. B cBA3M C 3TUM, a TaKXkKe YUMThIBas PEKOMEHIAIMH, W3JIOKEHHbIE B
MeToauueckoM MHUCbME O MPENOoJaBaHUU OHOJIOTHH B 0011€00pa30BaTEeNIbHBIX OPraHU3aLUiIX
Mypwmanckoii obmactu B 2020/2021 yuebHom romy.

Jannas pabodasi nmporpamma paccuntana Ha 204 gaca: 10 kmacc - 102 gaca (3 gyaca B Heeno),

11 xmacc —102 yaca (3 yaca B HeZleN0), B COOTBETCTBUU C YYEOHBIM IJIAHOM IITKOJIBI.

Kypcy Ouonoruu Ha cTyneHu cpemaHero ooiero oopa3oBaHHs MPEIIIECTBYET Kypc OHMOJIOTHH,
BKJIIOUAIOIIUI 3JIeMEHTapHble CBelleHUs! 00 OCHOBHBIX OHojormuecknx oOnektax. Coaep:kaHue
Kypca OMOJOTMM B OCHOBHOM IIKOJE CIYXUT OCHOBOM JJIsl MU3y4Y€HHUS OOIIMX OMOJIOTHYECKUX
3aKOHOMEPHOCTEH, TEOpuil, 3aKOHOB, TUIIOTE3 B CTaplIel IIKoJie, IAe 0co0oe 3HaueHUe
proOpeTaloT MEPOBO33PEHUECKUE, TCOPETHUCCKIE TTOHSATHSI.

Takum oOpaszoM, coaepkaHue Kypca OWOJIOTHH B CTaplied IIKosie Oojee MOJIHO PacKphIBAET
o0mrie OMOJIOTUYECKUE 3aKOHOMEPHOCTH, TPOSBIISIONIMECS HA PAa3HBIX YPOBHSIX OpTraHHU3AINH
YKUBOU MPHUPO/IBI.

2.PE3YJBTATbBI OCBOEHUA KYPCA BUOJIOT' N

JlesiTensHOCTh 00Pa30BaTEIBLHOTO YUPEKACHHS OOIIer0 00pa3oBaHus B 00y4eHHHU OWOIIOTUU B
cpenHeil (MOJMHOM) mIKOJNIe JOJDKHA OBITh HamNpaBlieHA Ha JOCTHKEHHE OO0YyYarolIMMHCS
CJIeIYIOIIUX

JIMIHOCTHBIX pe3yJ/ibTaToB:

1) peanu3amuu ATHYECKUX YCTAHOBOK IO OTHOLIEHUIO K OHOJOTMYECKUM OTKPBITHUSM,
UCCJIE0OBAHUAM U UX pe3yJIbTaTaM;



2) npu3HaHMs BBICOKOM IIEHHOCTHU >KU3HU BO BCEX €€ MPOSIBICHUSX, 3/I0POBbsI CBOETO U JPYTUX
JIO/IeH, pealn3aliuil YCTaHOBOK 3JI0POBOTO 00pa3a KHU3HU;

3) chopMuUpOBaHHOCTH TMO3HABATEJILHBIX MOTHBOB, HAlpaBIECHHBIX Ha IOJYYEHHE HOBOTO
3HaHUS B 00jMacTh OWOJIOTMM B CBS3M C OyayleHnpoQecCHOHaIbHON HESITENbHOCTBIO HIIN
OBITOBBIMU  NpOOJIEMaMH, CBS3aHHBIMM C  COXpaHEHHEM COOCTBEHHOTO 3[0pPOBbS U
HKOJIOIMYECKOH OE30MaCHOCTH.

MeTtanpeaMeTHbIMH Pe3yJIbTATAMH OCBOCHMS BBIITYCKHHUKAMHU CTapIIed HIKOJIbI 0a30BOTO
Kypca OMOJIOTUH SIBIISIFOTCS:

1) oBnazeHue COCTaBISIOIMMH HCCIIEAOBATEILCKOM M MPOEKTHOW JIEATENIBHOCTH, BKIIIOYAs
YMEHHUsl BHJAETh INpOoOJeMy, CTaBUTb BOIPOCHI, BBIIBUIATh TUIOTE3bl, 1aBaTh ONpPEAEICHUS
MOHSTHUSIM, KIACCU(PUIMPOBATh, HAONIIOAaTh, MPOBOJIUTH SKCHEPHUMEHTHI, JAENaTh BBIBOABI M
3aKJIIOYEHUS, CTPYKTYpUpPOBaTh MaTepuall, 00bACHATh, JOKa3bIBaTh, 3allMIATh CBOU UEH;

2) ymenmst paboTaTh C pPa3HBIMH HUCTOYHUKAMHU OWOJIOTMYECKON WH(OpMamMu: HAXOIUTh
Onosornveckyro HMHGOpPMAIMIO B pPa3IMYHBIX HMCTOYHUKAX (TeKcTe Yy4eOHHKa, Hay4dHO-
MOMYJIIPHOM  JIUTEpaType, OMOJOTMYECKUX CIIOBApSAX M CIPABOYHMKAX), AHATU3UPOBATH U
OLIEHMBATh MH(OPMAILIHIO, TPE0OPa30BbIBATh HHPOPMAIINIO U3 OJHOU (POPMBI B APYTYIO;

3) criocoOHOCTh BHIOMPATH 1IENIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX JICHCTBHAX U MOCTYIKaX
10 OTHOLIEHUIO K KMBOW MIPHUPOJIE, CBOEMY 370POBbIO U 3710POBbIO OKPYIKAIOIIUX;

4) YMCHHUA aACKBATHO HUCIIOJIL30BATh PCUYCBBIC CPCACTBA AJIA AUCKYCCHH U apTrYMCHTAllUH CBOCH
MOo3uIuu, CPAaBHUBATH PA3HBIC TOUKU 3PCHUA, APTYMCHTUPOBATEL CBOIO TOYKY 3pCHUA, OTCTABATDH
CBOIO ITO3HUITHIO.

IIpenMeTHBLIMU pe3yJbTATAMHM OCBOCHHS BBIITYCKHUKAMH CTapIIei MIKOJBI Kypca OMOJIIOTHH
0a30BOTO YPOBHS SIBIISIFOTCS:

B mno3dHaBaTeJbHOH  (MHTE/UIEKTYaJbHOH)  cdepe:  XapaKTEpUCTUKA  COJAEpIKAHUS
OHMOJIOTMYECKHUX TEOpUH (KIeTOYHAs, JBOIONMOHHAS Teopus [lapsuna); yuenus Bepranackoro o
6uocdepe; 3akoHOB MeHensl, 3aKOHOMEPHOCTEN U3MEHYMBOCTH; BKJIaJla BBIJAIOLIUXCSA YUEHBIX
B pa3BUTHE OMOJOTMYECKOW HAyKH; BBIJICJICHUE CYLIECTBEHHBIX MPU3HAKOB OMOJIOTMYECKUX
OOBEKTOB (KJIETOK: PACTUTEIbHBIX U IKUBOTHBIX, HOAMNEPHBIX M SIIEPHBIX, IOJOBBIX H
COMATHYECKUX; OPTaHW3MOB: OJHOKJIECTOYHBIX M MHOTOKJIETOYHBIX; BHJIOB, DJKOCHCTEM,
o6uocdepsl) U npoieccoB (0OMEH BEIIECTB, PAa3MHOKEHUE, JIEJICHUE KJIETKH, OIJIOI0TBOPEHHE,
JENUCTBUE HMCKYCCTBEHHOTO M €CTECTBEHHOTO OTOOPOB, (hOPMHpPOBAHUE MPUCIIOCOOIEHHOCTH,
oOpa3oBaHHe BHUIOB, KPYTOBOPOT BEIIECTB M TPEBpAIICHHUS DJHEPIHMH B OSKOCHUCTEMAaX H
ounocdepe); oObICHEHHE PO OMOJIOTHH B (DOPMHUPOBAHMHM HAYYHOT'O MHPOBO33PEHHS; BKJIaaa
OMOOTHYeCKUX Teopuil B (HOPMUPOBAHKHE COBPEMEHHOUN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA;
OTPHUIIATENILHOTO BJIMSHUS AJKOTOJIs, HUKOTHHA, HApPKOTUYECKUX BEIIECTB Ha pPa3BUTHE
YelOBeKa; BIMSHHUS MYTarecHOB Ha OpPraHWU3M YeJIOBeKa, JKOJIOTUYECKUX (HaKTOpOB Ha
OpPraHM3MbI; MPUYHMH DBOJIONUU, U3MEHSEMOCTH BHUIOB, HapyLICHUH pPa3BUTHS OPTaHH3MOB,
HACJICJICTBEHHBIX 3a00JIEBaHMIA, MYyTaIllii, YCTOMYUBOCTH U CMEHBI SKOCUCTEM; IPUBEICHHE
JI0Ka3aTeNbCTB (apryMEHTAaIusl) €IWHCTBA JKUBOM M HEXHBOM MPHUPOMABI, POJICTBA >KUBBIX
OpPTraHU3MOB; B3aUMOCBSI3€H OPraHU3MOB M OKPY’KaIOIIeH Cpelbl; HEOOXOAMMOCTH COXPAHEHUS
MHOT000pa3usl BUJOB; YMEHHE TMOJIb30BATHCS OMOIOTUYECKON TEPMUHOIOTHEH U CUMBOJIUKOM;



pellIeHrne DJIEMEHTApHBIX OWOIIOTMYECKUX 3a7ad; COCTaBIICHUE 3JIEMEHTapHBIX CXEM
CKpEIIUBaHUS U CXEM MEePEeHOCa BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIETIH MUTAHUs); ONHUCAHNE
oco0eii BUIOB 0 MOP(HOJIIOTHYECKOMY KPUTEPUIO; BBISBICHHE U3MEHUNBOCTH, TPUCIIOCOOTICHMIA
OpraHuU3MOB K Cpelie OOMTaHUs, UCTOYHHKOB MYTareHOB B OKpY’Kawllel cpene (KOCBEHHO),
AHTPONIOTEHHBIX M3MEHEHUHN B 3KOCHUCTEMAaX CBOEH MECTHOCTH; U3MEHEHUM B DKOCHCTEMAax Ha
OMOJIOTUYECKUX MOJICTISIXK; CPaBHEHHE OHMOJOTUYECKUX OOBEKTOB (XUMHUYECKMA COCTaB Tel
KUBOM W HEXUBOW MPHUPOJBI, 3apOJIbIllIa YEIOBEKa U JPYTUX MIICKOMHUTAIONIUX, MPUPOJIHBIE
OKOCHCTEMBI W  arpoOdKOCHUCTEMBI CBOEH MECTHOCTH), TPOIECCOB (€CTECTBEHHBIH U
HCKYCCTBEHHBIM OTOOpHI, IMOJOBOE U OECIioyioe pa3MHOXKeHHEe) U (OPMYJTUPOBKA BBHIBOJOB Ha
OCHOBE CpaBHEHHUSI.

B 1eHHOCTHO-OpPHEHTALMOHHOM cdepe: aHAIU3 U OLICHKA PA3JIMYHBIX TUIIOTE3 CYIIHOCTU
KHU3HU, TPOUCXOXKJIEHUE YEJIOBEKAa M BO3HUKHOBEHHUE >KHU3HH, IJIO0AIBHBIX HSKOJIOIMUYECKHUX
npobieM M MyTed WX pEeUIeHHs, MOCIEACTBHIA COOCTBEHHOH IEATENBbHOCTH B OKpYXKarolei
cpene; 6uonornyeckoi HHGopMaIuy, MoJly4aeMoil U3 pa3HbIX UCTOUYHUKOB; OLIEHKA 3TUYECKUX
aCIeKTOB HEKOTOpBIX HCCIEIOBaHMM B  00JacTH OMOTEXHOJIIOTMH  (KJIOHUPOBAHUE,
UCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIpaBlIEHHOE H3MEHeHHe TeHoma). B cdepe Tpynosoit
NESITeIbHOCTH:  OBJIAZICHME YMEHHUSAMHM M  HaBbIKAMU  IIOCTAHOBKM  OMOJOTMYECKHX
OKCIIEPUMEHTOB M OOBSICHEHHS WX pe3yibTaToB. B cdepe ¢duzmveckoil nesTeabHOCTH:
000CHOBaHUE U cOOJII0/IeHNE Mep NMPOPUIAKTUKY BUPYCHBIX 3a00JeBaHUil, BPEIHBIX MPUBBIUEK
(KypeHue, ynorpebiieHue ajaKoross, HApKOMaHUsl); IPaBUJI IOBECHHS B OKpY KaIOLIeH cpeie.

BLIHyCKHI/IK Ha HpO(i)I/IJILHOM YPOBHE IMOJYYUT BO3MOKHOCTD HAYIYHUTbLCH:

OpPraHM30BbIBaTh U MPOBOJUTH HWHAMBHUAYAJIBbHYIO HCCIEN0BATENIBCKYIO JEATEIbHOCTh 110
Ouosioruu (WU pa3pabaTbiBaTh MHIUBUIYAIbHBIN IPOEKT): BBIABUTATh TMIIOTE3bI, [UIAHUPOBATH
paboty, oTOuUparh W TpeoOpa3oBbIBATH HEOOXOAUMYK  WHGPOpPMAIUIO, TPOBOAUTH
OKCIIEPUMEHTBI, MHTEPIPETUPOBATh PE3YJbTaThl, JE€NaTh BBIBOJAbI Ha OCHOBE IOJIYYEHHBIX
pe3yJIbTaToOB, MPEACTABIATh MPOAYKT CBOMX MCCIEAOBAHUN;IPOTHO3UPOBATh IOCIEICTBUS
COOCTBEHHBIX MCCIIEJOBAHUH C yUETOM 3THUYECKHUX HOPM M SKOJIOTUYECKUX TPeOOBaHUN;

BBIACIATH CYIICCTBCHHBIC 0COOEHHOCTH KU3HEHHBIX ITUKJIOB HpeﬂCTaBHTeﬂeﬁ Pa3HbIX OTACIIOB
paCTCHI/Iﬁ M THUIIOB )KMBOTHBIX, 1/1306pa>1<aTb [UKJIBI PA3BUTHUA B BUIC CXCM;

AHAJIM3UPOBATb MW HUCIIOJIB30BATb B PCHICHUHA y‘le6HBIX U HCCICAOBATCIIBCKHUX 3aJa4
I/IH(i)OpMaHI/IIO 0 COBPEMCHHEIX UCCIICAOBAHUAX B 6I/IOJ'IOFI/II/I, MCEIUIMHE 1 DKOJIOTHH;

apryMEHTHPOBAaTh HEOOXOJIMMOCTh CHHTE3a €CTECTBEHHO-HAyYHOTO M COLMOTYMaHUTApHOTO
3HaHUSA B ANI0XY MH(OPMALMOHHON [IUBUIM3ALHIH;

MOJIETUPOBAaTh HM3MEHEHUE DSKOCHUCTEM TOJ BIMSHMEM pa3iMYHbIX TIpynn (pakTopoB
OKpY’KaloIlleH CPeJibl; — BBIABIATH B IIPOLECCE UCCIIEN0BATENBCKON AESITEIbHOCTU NOCIEACTBUS
AHTPOITOTEHHOTO BO3/ICHCTBHSI Ha DIKOCUCTEMBI CBOETO PErHoHa, MPeIarath CoCO0bl CHIKEHUS
AHTPOIIOTEHHOTO BO3JICHCTBUS Ha AKOCHUCTEMBI; — UCIIOIB30BAaTh NPUOOPETEHHBIE KOMIIETEHIIUH
B IPAaKTHUYECKON JEATEJbHOCTH U IOBCEJHEBHOW JKM3HM, MJi1 NPUOOpPETEHHs] OIbITa
IEATeNbHOCTH, IPEALIeCTBYIOIEH NPo(ecCHOHAIbHON, B OCHOBE KOTOPOI! JISKUT OUOJIOTHs KaK
y4eOHBIN MpeIMeT.

3.COAEP KXAHHUE YYEBHOI'O IPEAMETA



10 xknacc
(102 4, 3 u B HexeJ110)
Beenenue (3 4)

buonorusa xak Hayka. buosiornueckue AUCIUIUIMHBL, UX CBS3M C IPYTMMH HayKamMu. EXMHCTBO
#KUBOro. OCHOBHBIE CBOWCTBA UBBIX OpPraHU3MOB. YPOBHM OpraHM3allMM >KUBON MaTepuu.
MeTo1bl TO3HAHUS KUBOW MPUPOJIBI.

Jlabopamopnbvie u npakmuyueckue paoonui

Ip.p. Nel «Ananu3 uHpopmManuy 0 HOBEHIINX JOCTIKEHUAX 6nosnorun B CMIN»
Hemoncmpayuu

CxeMbl W TaOMuUIBl, WUIIOCTPUPYIOIIME: TOHATHE OWOJOTUYECKUX CHCTEM; YPOBHH
OpraHU3alMY )KUBOU IIPUPOJIbI; METOIbI [IO3HAHUS KUBOU IIPUPOBL.

MouJiekyJibl M KJeTkH (17 4)

[uronoruss — Hayka o kierke. Mcrtopus wm3ydeHms knerku. KierouHas Tteopus.
Mmuoroob6pazue GopM U pa3sMepoB KJIETOK B 3aBUCHUMOCTH OT ux (QyHkiui. Kierka kax
nesoctHas cuctema. [IpokapuoTel W 3yKapuoThl. MeTOlbl HM3y4YeHHUs KIETKA. XUMUYECKUU
COCTaB KJIETKH. Makpo- U MUKpPOAJIEMEHThl. POlb MOHOB B KIIETKE M Opranu3me. Poiib BOJBI.
I'unpoduneusie U ruapodoOHbIe MoJekynbl.buononumepsl. PerymispHbie W HeperysspHble
nonuMepbl.CTpoeHue OenkoB. AMHUHOKUCIOTHL. IlenTunHas cBs3b. YPOBHH OpraHu3aliu
0enkoBoil Monekynbl. buonornueckue QyHkuuu OenKoB.YTiaeBoIbl. MoHOcaxapubsl: pudo3a,
ne3okcupubo3a, TIOKo3a. Jlucaxapuapl: caxaposa, Jjakrtos3a. llomucaxapuabl: Kpaxmad,
[JIMKOT€H, LEJUTI0103a, XUTUH. DyHKIMK yrieBoaoB. Jlunuael. XuMu4eckoe CTpOESHUE JTUIUO0B.
HaceimieHnble 1 HeHaChIIIEHHbIE KUPHBbIE KUCIOTHI. JKupbl, Bocku, dochonunuabl. OyHKINH
mununoB.HyknenHoBele kuciaotel. CTpoeHHE HYKIEHMHOBBIX KHUCIOT. THIIBI HYKJIEHMHOBBIX
KUCJIOT. DYHKIIMU HYKJIEUHOBBIX KUCIOT.AT®, Mmakposprudyeckue cBsizu. «Manble MOIEKYIb» U
UX poJib B 0OMEHHBIX Ipolieccax.

Jlabopamopmusvie u npakmuueckue padoomaot

JLp. Ne 1 «YcTpoicTBO CBETOBBIX MUKPOCKOIIOB U TEXHUKA MUKPOCKOIIMPOBAHUSD)
JLp. Ne2 «Kartanutudeckasi akTUBHOCTh (DEPMEHTOB B KUBBIX TKAHIX)

JLp. Ne3 «IIpuuuHbl neHaTypamus OEIKOB Ha MPUMEpE SIMYHOTO OeTKa

JLp. Ned «O0GHapyxeHrne OHOTIOTUMEPOB B OMOJIOTHIECKIX 00BEKTAX)
Hemoncmpayuu

CxeMbl U TaOJUIIBI, WILTIOCTPUPYIOIIKME: 3JIEMEHTHBIH COCTaB KJIETKH, CTPOCHHE MOJIEKYJ
BOJIBI; MOJIEKYJ YTJIEBOAOB, TUMUI0B, OenkoB, mojekyn JIHK, PHK u AT®; cTtpoeHne KiIeTok
KUBOTHBIX M PACTEHUH, MPOKAPUOTHUYECKOW M SyKapuoTHuecKo kieTok. [IpocTpaHcTBeHHas
Mozenb Mojekyisl JTHK.

Kierounsbie cTpyKTYpbI U MX pyHKUIMHU (7 4)



buonornueckue memOpanbl. CTpoeHne U GyHKITUH IJIa3MaTHYeCcKoii MeMOpaHbl. MeMOpaHHbIe
opraneisl. SAapo. BakyomsipHas cucrema kietkd. Mwutoxonapuu. I[lmactuasl. OnopHo-
ABUTaTCJIbHAasA CUCTEMaA KIICTKH. PI/I60COMBI. Kinerounrle BKIIIOUEHUS.

Jlabopamopnvie u npakmuyueckue paoonul

JLp.Ne5 «OcobeHHOCTH CTpPOEHHUS KJIETOK MpPOKapuoT M dykapuoT. Kietku pacrenuii,
YKUBOTHBIX, OAKTEpUH U TPUOOBY

Hemoncmpayuu

Cxembl ¥ TaOJIUIIbI, WLTIOCTPUPYIOIINE: CTPOSHHUE MIa3MaTHIECKOH MeMOpaHbl, CTPOCHUE
KJIETOK KMBOTHBIX M PACTEHUH, MPOKAPUOTHUECKON U DYKapUOTUUYECKOM KIeTOK. JlnHaMu4yeckoe
nocobue «CTpoeHUE KICTKIY.

Oobecneyenue KJIeToK dHepruei (7 4)

OOMeH BeIleCTB U MPEBpAICHUs YHEPTUH B KieTke. [loHaTHs MeTaboim3ma, aHabonmu3Ma,
kara0omu3Ma.VICTOYHUKM ~ SHEpPrud  JUIS  JKUBBIX ~ OpPraHW3MOB.  ABTOTpPOGBl U
rerepoTpodbl.DUKcaIuss SHEPTHU COJIHEYHOTO CBETa pacTeHusMHU. Xyopodwmmut. CTpoeHue
xyoporiacta. dorocuntes. CBeroBas (aza dotocunresa. dortonusz Boasl. TemHoBas (dasa
dotocunTe3a. Xemocunte3. Ponb xemocuHTesupyroomux OakTepuit Ha 3emie. Pacuierenue
MOJICAaxXapuIoB — Kpaxmalia U TIIMKOTeHa. AHa’pOOHOE PACHICTIIICHUE TIIFOKO3HI. 1719
Kpebca. Oxucnutensrnoe gochopunupoBanue. Ponb kucnopoga. A3poOsl U aHAIPOOHL.

Jlabopamopmuwvie u npakmuueckue padoomot

[Ip.p. No2 «CpaBHeHue mporeccoB (POTOCHHTE3a M XEMOCHHTE32)»
[Ip.p. Ne3 «CpaBHeHue nporieccoB OPOXKEHUS U ABIXAHUSD)
emoncmpayuu

CxeMBbl U TaOJIUIIbI, WLTIOCTPUPYIOIIHE: OOMEH BEIECTB M MPEBPAIICHIS YHEPTUU B KIICTKE;
CTPOEHHE XJIOPOIUIAcTa; Mpolecc POTOCUHTE3a; CTPOCHNE MUTOXOHIPHUHM; ITPOLIECC XEMOCUHTE3A.
Briaenenue kucnopoaa BoJOpOCIsIMH (B akBapuyMe) Ha CBETY.

HacnencrBennas undopmanus u peanusanus ee B kierke (14 4)

benku — ocHoOBa crenu(pUUHOCTH KJIETOK M OpraHu3MoB. I'eHeTnueckas MH(pOpMaius.
Marpuunbplii  npuHIUMN cuHTe3a Oenka. Tpanckpunims. ['eHeTHueckuit Ko M ero
cpoiictBa. Tpancioptueie  PHK.  buocuntes  Oenka.  Perynsmuss  TpaHCKpUNIMH |
tpancisiuuu. Y ioenne  JIHK. Ilpunnuner perumkanumu. OcoOGennoctu perummkanuu  JJHK
sykapuotT. Tenomepasa.CoBpeMeHHbIE NPEICTaBICHUS O CTPOEHUU TeHOB. ['eHoM. CTpoeHue
xpomocoMm. [I'ennas wunxeHepus.CtpoeHue BupycoB. PasmHoxeHue BupycoB. Bupyc
uMMyHoiepuIHTa yenoBeka. OOpaTHast TpaHCKPHUIILIKS.

Hemoncmpayuu



Cxembl M TaOIMIBI, WUTIOCTPUPYIOIIME: TPOIECC PEIUIMKALMU; TeHEeTHYECKHH KOJ;
OnocuHTe3 OenKa; peryysluio TPAHCKPUIIMU Yy IPOKapuOT; CTPOCHHE BHUpYCa; CTPOCHHE
XpOMOCOMBI. JlnHaMHuueckast Mo/ieb CHHTE3a Oenka Ha prdocome.

NuauBuayajibHOE pa3sBUTHE H PAa3MHOMKEHHEe OPraHu3MoB (15 4)

[enenue kieTok npo- u 3yKapuoT. Ku3HeHHbI HuKI KieTku (MHTepdasza u Muto3). dazbl
MHTO3a. ['OMOJIOTMYHBIE W HETOMOJIOTHYHBIE XpoMocoMbl. Amuros.lleproasl OHTOreHesa.
Pa3zButune 3apobIIia YKUBOTHBIX. Huddepenumnponka KJIETOK. DOMOpuorenes
pactenuii.IlocTaMOprOHaNbHOE pa3BUTHE KUBOTHBIX M pacTeHUil. AMonTo3. MHOTOKIETOYHBIN
opraHusM Kak efauHas cucrema. CTtBosoBble KiIeTKU. Perenepanus. B3anmonelicTBre KIETOK B
opranuszme. Konrtposb nenocrHoctu opranuzma. Mmmynurter. Meio3. Onpenenenue mnosna y
#*uBOTHBIX. [lomoBoe wu Oecmonoe pasmHoxkeHne. CoMaTHYEeCKHE U TOJIOBBIE KIIETKU.
UepenoBaHue TaluIOWIHOW W JUIUIOMIHOM CTaAud B KU3HEHHOM Iukie. [lapreHorenes.
OOpazoBaHue MOJNOBBIX KJIETOK Yy JKMBOTHBIX M pacTeHuid. OIIOJOTBOPEHHE Yy >KMBOTHBIX H
pacTeHui.

Jlabopamopusvie u npakmuueckue padoomaot

JLp. Ne 6 «M3yuenune mopdosorun XpoMocoMm miiekonuTaronmx. Kapuorum»
JLp. No.7 «M3yuenue (a3 MUTO3a B KIJIETKAX KOPEIIKa TyKay

[Ip.p. Ne4 «CpaBHeHHe npoLeccoB MUTO3a U MEH03a»

[Ip.p. Ne5 «CpaBHeHmE TPOIIECCOB MOJIOBOTO U OECIIOJIOTO PA3MHOKEHUS

[Ip.p. Ne6 «CpaBHeHHE MPOIECCOB PA3BUTHS TMOJOBBIX KIETOK y PACTEHUU W KUBOTHBIX.
CtpoeHue noJIOBbIX KIETOK»

[Ip.p. Ne 7 «CpaBHeHMEe POIECCOB OIUIOAOTBOPEHUS Y LIBETKOBBIX PACTEHUN U TO3BOHOYHBIX)
Hemoncmpayuu

Cxembl ¥ TaOIUIBI, WJUTIOCTPUPYIOLIUE: CTPOEHUE TKaHEeW pacTEeHUI U )KUBOTHBIX; CIIOCOOBI
0ecroyoro pa3MHOMKEHHs; OIUIOJIOTBOPEHHE y PACTEHHUH W JKUBOTHBIX; CTaJWU PA3BUTHUS
3apoblIIa M03BOHOYHOTO KMBOTHOI'0; TOCTIMOPHOHAIBHOE pa3BUTHE. JJMHAMHUECKHe TOCOOUs
«/lenenune xietkn. MUTO3 1 MeHO03», «I'aMeTOreHe3 y J)KUBOTHBIX).

OcCHOBHbIE 3aKOHOMEPHOCTH SIBJIEHUI HacJieAcTBeHHOCTH (16 1)

HacnencTtBeHHOCT — CBOMCTBO KHMBBIX OpraHuzMoB. [eHeruka. PaGotsl I'. Mennens.
I'uOpunmonornueckuid MeTOJ H3Y4YEHHS HACIeICTBEHHOCTH.AJuienu. ['eHOTMn u (eHOTHIL
JloMUHaHTHBIC U pellecCUBHbBIE MTpu3Haku. ExnHooOpa3ue ruOpuioB MepBOro MoKOICHUS. 3aKOH
paciierieHusl. | OMO3UTOTEl U TeTepO3UTOTHL JIUruOpuHoe M MOTUTHOPHUIHOE CKPEIIMBAHUS.
3akOH HE3aBUCHMOI'O HaclleloBaHUA. AHaIM3Upymollee cKpenBaHue.Bzaumoneiictue
ajuienbHbIX  reHoB. Henomnoe nomuHupoBanue. KopomunupoBanue. BsaumoperncTtBue
HeaJuleNbHbIX TeHOB. llonmurennsie mnpu3Hakd. CTaTUCTHYECKas TMPUPOJIa TE€HETUYECKUX
3akoHoMepHocTel  CuemnieHHoe — HacienoBanue. Kpoccunroeep.  Kaptel  xpomocom.



CoBpeMeHHbIE METOIBI KapTHUpOBaHUS XxpoMocoM.HacienoBaHue, CLEMIEHHOE C IOJIOM.
NuaktuBanusa X-xpoMocoMsl y caMOK. IIpr3Haku, orpaHM4eHHBIE TI0JIOM.

Jlabopamopuvie u npakmuueckue padomut

IIp.p. Ne 8 «Pemenune reHeTHUECKUX 3a7a49 HA MOHOTHOPHIHOE CKPEIIMBAHKE)

[Ip.p. Ne 9 «Pemenune reHeTHUECKUX 3a/1a4 Ha TU- U TIOJTUTHOPHUIHOE CKPEUTUBAHNE)

[Ip.p. Nel0 «Pemenue reneTnueckux 3a7ad Ha B3aUMO/ICHCTBUE TEHOB)

[Ip.p. Nel1 «Pemienne reHeTHYECKUX 3a]1a4 Ha CLETVICHHOE HACIEIOBAHUE T€HOBY

[Ip.p. Nel2 «Pemienne reHeTHYECKUX 3a71a4 Ha CLUEIUICHHOE C MOJIOM HACJIEI0BAaHUE MTPU3HAKOBY
Hemoncmpayuu

CxeMbl ¥ TaOIULBI, WLTIOCTPUPYIOIINE: MOHOTUOPUAHOE M TUTHOPUIHOE CKPEIIUBAHUS U UX
LIUTOJIOTUYECKHE OCHOBBI; IEPEKPECT XPOMOCOM; HEIMOJIHOE JOMHHHMPOBAaHHUE; CLEIUIEHHOE
HaclleIoBaHKe; B3auMojelcTBHEe reHoB. CeMeHa ropoxa C pasHbIM (eHOTHUIIOM (TJIaAKHe,
MOPILMHUCTHIE, JKENThIe, 3eNeHble). JunaMuueckue nocoous « MOHOTHOPUIHOE CKPEIIMBAHUEY,
«lurubpuHoe CKperuBaHue).

OcHOBHBbIE 3AKOHOMEPHOCTH AABJIEHU A M3MEHYUBOCTH (9 1)

MN3MeHUYMBOCTh — CBOMCTBO HMBBIX OpraHu3MoB. HaciencTBeHHas W HEHacleACTBEHHAs
n3MeHYNBOCTh. KomOMHaTHBHAsST W3MEHUYMBOCTHb.MyTallMoHHAasE W3MEHUYMBOCTh. [ €HOMHBIE,
XpPOMOCOMHBIE, TE€HHbIE MyTalMu. [‘eHepaTMBHbIE W COMAaTHYECKHME MYTAlMHU. 3aKOH
romonornyeckux psanoB H. 1. Basunosa. BHesnepHas HacieIcTBEHHOCTb. MUTOXOHIpUAJIbHBIE
U XJIOpoIIacTHble TeHbLIIpHunHbI BOZHUKHOBEHHS MyTaluid. MyTareHHble (hakTOpbl Cpeibl.
OKCIepUMEHTAIbHbIA MyTareHes.B3auMonelictBue reHoruna W cpeipl. KadecTBEHHbIE U
KOJIMYECTBEHHbIE Mpu3Haku. Hopma peakuuu nmpusHaka. MoaudukamoHHas U3MEHUYUBOCTb.

Jlabopamopusie u npakmuueckue padomut

JLp. Ne 8 «I'eHOMHBIE U XPOMOCOMHBIE MYTaLlN»

JLp. No 9 «AHanu3 reHeTHYeCKON M3MEHYMBOCTH B MOMYJISIIIUAX JOMAITHUX KOLIEK»

JLp. Ne 10 «I3MeHYHBOCTh, MOCTPOCHUE BAPUALIMOHHOTO Psifia M BApUALIMOHHON KPUBOID)
Jemoncmpayuu

Cxewmpl, Tabnuipl, Gororpaduu U KOMHAaTHbIE PAaCTEHUS, WILIIOCTPUPYIOIINE: pa3IuyHbIe
MyTanuu (pasHble MOpPOJbl COOaK, YaCTUUHBIA albOMHM3M M HEoOblYHas (opMma JUCTHEB Yy
KOMHATHBIX PacTE€HUH, €ClIi €CTh BO3MOXHOCTh — KYJBTYPBl MyTaHTHBIX JUHUHA AP030(UIIbI);
MEXaHU3M XPOMOCOMHBIX MyTallUi; MOJU(PHUKAIIMOHHYIO U3MEHUNBOCTh; IEHTPHI MHOI000pa3us
U TPOHMCXOXACHUS KYJIbTYpPHBIX pacTeHuil. ['epOapHblii MaTepual 371aKOB C TOMOJIOTHYECKOMH
M3MEHYHBOCTBIO (OCTHCTBIE, O€30CThIE, BHICOKHE, KAPIMKOBBIC PACTEHUS U T. 11.).

I'eHeTH4YecKkue OCHOBBI HHAMBHAYATbHOI0 pa3BuTHA (5 1)



@DYHKIIMOHUPOBAHUE TE€HOB B XOJI€ WHAMBUAYAJIBHOTO pa3BUTHA. JlerepMmuHanus u
maddepernmposka. Jnddepennumanpsuas akTHBHOCTh TeHOB. [leiicTBUEe reHOB B AMOpHOTEHE3e.
Ilepectpoiiku reHoMa B OHTOreHe3e. VIMMyHOrJI00yJMHOBBIE T'€Hbl MIIEKONUTAIOLIMX.
MoOusbHbIE TeHETHUECKHUE 3JIeMEHThl. MHO)KECTBEHHOE JieiicTBHE TeHOB. JleTalbHble MyTallUU.
HacnenoBanue nudQepeHIMpPOBAaHHOTO COCTOSIHUS KJIETOK. XHMEpHbIE W TpaHCTEHHbIE
opranusMmsl. KinoHupoBaHue. I'€HeTHMYECKHME OCHOBBI IIOBEJICHHA. [ €HETHMYECKHE OCHOBBI
CIIOCOOHOCTH K 00yUYEHHUIO.

Jlabopamopusie u npakmuueckue padomut
[Ip.p. Nel3 «AHanu3 u OlEHKA ITHYECKUX ACTICKTOB UCCIICIOBAHUI B OMOTEXHOJIOTHID)
Hemoncmpayuu

CxemMbl U TaONHIIBI, WITIOCTPUPYIOIINE B3aUMOJICHCTBUE TE€HOB MU MEXAaHU3M XPOMOCOMHBIX
MYTaLHi.

I'eneTuka yenoBeka (7 4)

MeToapl M3y4deHHs] T€HETHKH 4YenoBeka. biusHensl. KapuoTum denoBeka M XPOMOCOMHBIE
6one3nu. KaptupoBanue xpoMocoM uesnoBeka. BO3MOXHOCTH JiedUeHUS M TpeaynpexaeHUs
HACJIEICTBEHHBIX 3a00J1eBaHuil. MeqNKO-TeHeTHUECKOe KOHCYIbTUPOBAHHE.

Jlabopamopnuie u npakmuueckue padbomul

JLp. Ne 11 «CocTaBnenue pogoCIOBHBIX U UX aHAIU3
JLp. Ne 12 «Kapuotumn yenoBeka. « XpOMOCOMHBIC» OOJIE3HH UETIOBEKa»

Hemoncmpayuu

Cxembl W TaONMUIBI, WUIIOCTPUPYIOIIME HWCCIEAOBAaHUS B 0071acTH OHMOTEXHOJIOTHH.
Junamuueckue nocobust «I'eHetuka rpymi KpoBu», «HacnenoBanue pesyc-hakropay.

Pe3epBHoOe Bpems 3 yaca

11 kiacce
(102 4y, 3 4y B Here/110; 2 U — pe3epBHOE BpeMs)

Bo3HukHOBeHHE U pa3BUTHE IBOJTIOIUOHHOMN Ouos0ruu (9 )

BO3HUKHOBEHNE 1 pa3BUTHE SBOJIIOLMOHHBIX neil. DBomonnonHas teopus XK. b. Jlamapka.
XKuzup u Tpyael Y. JlapBunHa. OCHOBHBIE NPUHIMIBI 3BOJIOLMOHHONW Teopuu JlapBuHa.
dopmupoBaHue CUHTEeTHYecKOM Teopun sBomonuu. Pabotel  C. C. YerBepukoBa U

N. 1. lImaneraysexa. [TaneonTonornueckue, ouoreorpaduyeckue, CPaBHUTEIBHO-
aHaTOMHMYECKHe, HMOPHUOJIOTMYECKHE M  MOJIEKYJSIpHbIE  CBUJCTENbCTBA  SBOJIOLMU.
Hemoncmpayuu

Cxewmsbl, Tabnuiel U Gororpaduu, WIIIOCTpUPYOIIKE: (OPMBI COXPAaHHOCTH HCKOMAEMbBIX
pacTeHUN U >KUBOTHBIX; aTaBU3Mbl U PYJAUMEHTHI; aHAJIOTMYHBIE U TOMOJIOTUYHBIE OPTaHBI;
JI0Ka3aTeNIbCTBA HBOJIIOIINY OpraHuuecKoro mupa. IlaneoHTonorndeckre KOIeKIHU.

MexaHu3MBbI 3BOJIIOIMH (22 Y1)



[lomynsuus — »ieMeHTapHas €QuHMIA JBONIONMH. BHYTpHBHIOBas HW3MEHUYUBOCTD.

I'eneTndeckas cTpyKTypa oMy sIMiA. Y paBHEHHE U 3aKOH Xapan — BaitnOepra. MyTanuu kak
UCTOYHUK TIEHETHUYECKON HM3MEHYMBOCTH nonyssuuid. CiydaliHple NpOLECChl B MOMYJIALHUAX.
Hpeiid renos. Ilonynsunonnsie BosnHbl. bopsba 3a cymectBoBanue. EctecTBeHHBIN 0TOOp —
HanpaBisomuil - gakrop sBomtonuu. PopMmbl ectecTBeHHOro otbopa. IlomoBoit  oTOoOp.
Ananranus — pe3ysbTaT €CTEeCTBEHHOTO 0TOopa. Murpanuu kak ¢akrop sBomonuu. [lonstue
Buga. Kpurepun Buma. Ilytm BumooOpa3oBaHus. AJUIONaTpUYecKoe M CHMIIATPUYECKOE
BHUJI000pa3oBaHue.
Mukpo- M MakpodBOMIOIMs. ['€HETMYECKME W OHTOIE€HETHMUYECKHE OCHOBBI 3BOJIOLMU.
Hamnpasnenus sBomoruu. Apomopdo3s, uanoanantanus 1 obmias nereHepanus. {usepreximus,
KOHBEpreHLMs U napamienusM. buonorndeckuil nporpecc. EquHoe npeBo KU3HU — pe3ysbTar
SBOJIIOLIHH.

Jlabopamopnuie u npakmuueckue padbomul

¢ Nel «Onucanne ocobeit Bua mo MophoIorudecKoMy KpUTEpUIo (repOapuu, KOJUICKITHH
HACEKOMBIX ).
e Ne2 Mzydenue mpucrnocoOJICHHOCTH OPTaHU3MOB K cpesie OOUTaHUs

Hemoncmpayuu

Cxembl, Tabmunbl W ¢Gotorpaduu, WUTIOCTPUPYIONINE: JBMDKYIIHE CHIBI JBOJIOIUH;
IBUOKYIIUN U CTaOMIM3UPYIONIH 0TOOp; BO3HMKHOBEHHE M MHOTOOOpa3ue MpUCIOCOOIeHHUH y
OpraHu3MoOB (KaKTyCOB, OpXHUJEH, MOPCKUX MJICKOMHUTAIOUIUX U T.1.); OOpa3oBaHHWE HOBBIX
BUJIOB B MPUPOJIE; reorpaduieckoe 1 3KOJIOTUYECKOe BUA000pa3oBaHue; GopMbl SBOTIOIIMH —
JTUBEPTEHITUIO, KOHBEPTEHITUIO, TTapajlICIN3M; ITyTH dBOJFOIMH — apoMopd03, UIH0TANTAIHIO,
JIeTeHEepallvi0; OCHOBHBbIE apoMOpdO3bl B HBOJIOLUU PACTEHUH M IKUBOTHBIX; HBOIIOIHIO
PaCTUTENBHOTO U )KUBOTHOTO MHUPA.

Bo3nunkHoBeHnue u pa3Butue ;ku3Hu Ha 3emJie(12 4)

CymHocTs xu3HH. OnpeneneHus )KkUBoro. I 'nmnoressl BO3HUKHOBEHU *Ku3HU. OnbITel @. Penn n
JI. ITactepa. CoBpeMeHHBbIE TpEACTABIEHUS O BO3HUKHOBEHUHU KU3HU.ATMOchepa ApeBHeH
3eman. AOWOTeHHBI CHHTE3 OpraHMyeckux BemecTB. OOpa3oBaHMEe U IBOIIOLUS
ounonomumepos. Pos JIHK u PHK B 06pa3zoBanuu cucrem ¢ o6paTHO# cBsi3bto. OOpa3oBaHue u
HBOJIONMS  OmoJyormueckux MemOpaH. OOpazoBaHHe MEpBUYHBIX reTepoTpodos.M3yuenue
ncropun 3emnu. I[laneonronorusa. Metonel reoxpoHonorun. M3MmeHenue kimmara Ha 3emie.
Hpeiip xoHTHHEHTOB. Pa3Buthe xu3HM B Kpunrozoe. CUMOHOTHUYECKass Teopuss 00pa30BaHUS
aykapuoT. Bcmbimka pasHooOpas3us )KUBOTHBIX B KOHIIE MPOTEPO30s. Pa3BuTHE OpraHUYECKOro
MUpa B najgeosoe. Pazpurue )xu3Hu B Me3030€. PazBuTne )KU3HU B KalTHO30€.

Jlabopamopnusie u npakmuueckue padomol

e  No3 «AHanu3 U OLICHKA TUIIOTE3 BOZHUKHOBEHUS KU3HU HA 3eMIIe)

Hemoncmpayuu
CxemBbl ¥ TaOJHIBI, WLTIOCTpUpYIONHE (GIopy W (GayHy MO3THETO MPOTEPO30s, MaIe030s,
Me303051, KaitH0304 (JIEMHUKOBBIN mepuof). Vckomaemble OCTaHKH KUBOTO — OKaMEHEJIOCTH,

OTIIEYaTKH (M1aJ€OHTOJIOTUYECKash KOJIJICKIIUS).

Bo3HukHOBeHHe U pa3BUTHE Yel0BeKa — aHTponorenes3(12 v)



Mecto uenoBeka B cUCTEME >KUBOTO Mupa. CpaBHUTEIbHO-MOP(]OIOTHUYECKHE, ITOIOTHIECKHUE,
LUTOTEHETUYECKUE M MOJIEKYJISIPHO-OMOJOTHYECKHE JO0Ka3aTelbCTBa pOJICTBA YEJIOBEKa U
4eJI0BeKOOOpa3HbIX 00e3bsH. [laeoHToNnornyecke JaHHble O MPOUCXOXKICHUHM U 3BOJIOLUU
MpeaKoB yenoBeka. ABcTpanonuteku. [lepeoie npeactaBurenn pona Homo. Heannepranbckuii
4yesnoBeK. MecTo HeaHJepTajbleB B 3BOJIOLUHU 4YenoBeka. KpomaHboHIpL. buonormueckue
¢dakTopbl »BoMOLMK yenoBeka. CouuanbHble (PAKTOPHl 3BOJIOLMUN YeJIOBEKAa — MBIIUICHUE,
peub, opyAuMiHas JesATeNbHOCTh. Ponb coumanbHOM cpeasl B (OPMHUPOBAHUU UYETOBEUECKHX
UHAUBUAYYMOB. COOTHOLIEHHE OWOJOrMYECKUX U COIHAJIBHBIX (PAKTOPOB B SBONIOIHHU
yenoBeka. YenoBeueckue pacel. Ponp mzonmsiuu u Jperida reHoB B (POPMUPOBAHUU PACOBBIX
MpU3HAKOB. KpUTHKa paCUCTCKUX TEOPUMA.

Jlabopamopnuie u npakmuueckue padbomul

e Ne 4 «BpigBaeHHE TPU3HAKOB CXOJICTBA 3apoibllIed dYeloBeKa M JIpYyrux
MJIEKOMUTAIOIMX KaK JI0Ka3aTeIbCTBO UX POJICTBA»
* No5 «AHanu3 M OLIEHKA TMIOTE3 IPOUCXO0KICHUS YeJIOBEKa»

Hemoncmpayuu

CxeMbl M TaOMUIBl, WUTIOCTPUPYIOLIHME: IPEIIIECTBEHHUKOB 4YeloBeKa (ABCTPAJIOMHTEK,
HeaHJepTayiell, KpOMaHbOHEIT); OpyAUs Tpy/la YeJIOBeKa yMEJIoro, HeaHAepTaiblia, KPOMaHbOHIA
(3KCHO3MIIMKM MECTHOTO KpaeBequeckoro Myses). [lameonmuTuueckoe MCKycCTBO (penpoOAyKIMH
MIPOM3BEICHUN IEPBOOBITHBIX XYA0KHUKOB).

Cenexkuus u OuoTexHoaorus (74)

LlenTpsl NpouCXOXKIEHUsI KYJIbTYPHBIX pacTeHU U Ux MHOrooopasue. Copt, mopoja, mTaMmm.
MeToapl ceneKIMU pacTeHUH W JKUBOTHBIX: OTOOp M TuOpuauzauus; ¢GopMbel oTOopa
(MHIUBUIYaNbHBIA W MaccoBblid). OtmaneHHas THOpUAM3ANWS;, SBICHUE TETEPO3UCA.
HckyccrBenHplii MyTareHe3. CelleKIuss MHKPOOPraHU3MOB. BHOTEXHOJIOrMS M reHeThdecKas
WHXXEHEPUsL.

JloCcTH)KE€HHSI U OCHOBHBIE HANpPABICHHS COBPEMEHHOHN CEJIEKIMU. 3HAYEHHUE CEJEKLMH JUIs
pPa3BUTUS CEIBCKOXO3SIMICTBEHHOTO MPOU3BOJICTBA, MEIWIIMHCKOW, MHUKPOOHOIOTHYECKONH U
JOPYTUX OTpaciiei MPOMBIIIJIEHHOCTH.

Opranusmbl 4 okpyskaomas cpeaa(10 4)

B3anMoOTHOIIEHNST OpraHW3Ma M Cpelbl. DKOJOTHYecKre (aKTOphl. 3aKOH TOJEPAHTHOCTH.
ITpucnocobnennocts. [lomynsauus kak npupojHas cucrema. CTpykTypa nomynsauuil. Jlunamuka
nomyysinuil. JKusHeHHble cTpareruu. Bujn kak cuctema momyisuuid. DKOJOrHYecKas HUIIA.
XXuzHeHHBIE (bopMmBl.
Hemoncmpayuu

CxeMbl W TaOmuIbl, WUIIOCTPUPYIOIIUE 3KOJOrHdeckue (GakToppl M HUX BIUSHUE Ha
OpraHU3MBl.

Coo0mecTBa u 3xkocucrembi(14 u)

CoobecTBo, 3K0OCHCTEMa, OMOIIEHO3. KOMIOHEHTHI 3KOCUCTEMBl. DHEPreTHUECKUE CBSI3H.
Tpoduueckue ceru. [IpaBuiio sKoIOTHYECKON THpaMuIbl. MEKBHUIOBBIC U MEKITOMYJISITHOHHBIC
B3aMMOJICHCTBUSL B dKocucTemax. KoHKypeHmus, cuMOno3, anbTpyusMm. lIpocTpaHcTBeHHas
CTpyKTypa cooOmiectB. JluHamuka skocucteM. Craauu pa3BUTHS 3KocucTembl. CyKieccus.
YCTOWYMBOCTh  3KOCUCTEM. 3eMIIEEIbUYECKHE 3KOCUCTEMBIL.AcpoakocucmemviMypmanckoi



obracmu.
Jlabopamopnusie u npakmuueckue padomol

e Ne 6 «CocraBieHue cxeM Iepefayd BellecTBa M HHepruu (ueneil nuraHus) B
IKOCUCTEME»

Hemoncmpayuu

CxeMbl M TaOJUIGI, WUTFOCTPUPYIOIINE: Pa3IUYHBIE JKOCHUCTEMBI; Tpo(HUecKne YpOBHH
SKOCHUCTEMBI; MHUILEBbIE LENU U CETH; SKOJOTMUECKHE MUPAMU[bl; MEKBHJIOBBIE OTHOILCHMS;
KpPYrOBOPOT BEUIECTB W MPEBPAIICHUS SHEPIrUUM B SKOCUCTEME; CYKLECCHH. JlMHaMHU4YecKue
nocoousi « TUMM4HbIe OMOIIEHO3bD, «ATPOIIEHO3Y.

buocdepa(8 1)

buocdepa. VYuenme B.U. Bepnaackoro o Owuochepe. buombl. JKuBoe BemectBo u
OMOreoOXMMHUYECKHE KpYroBopoTsl B Ouocdepe. buochepa u uenosek. InobambHBIE
aHTpPONIOreHHble H3MeHeHHsT B Ouocdepe. IIlpobrema ycroitunBoro pas3BuTHs Ouocdepsl.
Jkonozuueckue npobnemvr Mypmarnckoii odracmu.

Hemoncmpayuu
CxeMbl ¥ TaOJHUIIBI, WILTIOCTPUPYIOIINE: CTPOCHNE OHOC(Ephl; KpyTOBOPOTHI YIIIEpo/1a, a3oTa,
docdopa u kucnopoaa.

buoJiornyeckue 0CHOBbBI OXpPaHbI MPUPOABI (6 1)

CoxpaHeHnue u nojjep:kaHue Omojgoruyeckoro pasHooOpasus. [IpuunHbI BEIMHUpaHUs BUIOB U
nomynsuil.  CoxpaHenue reHopoHIa W peuHTponaykuusa. CoxpaHEHHE HKOCHUCTEM.
buonoruueckuit MoHUTOPUHT U OHonHAMKAIMA. Ocob0 oxpansemvle meppumopuu Mypmanckoi
— KAaK OCHOB8A COXPAHeHUst MHO2000pa3us 6U006

Hemoncmpayuu

CxeMbl W TaONUIBI, WUTIOCTPUPYIOLIHE: OMOpa3HOOOpasue; IOCIEACTBUS JEATEIbHOCTH
YeJIoBeKa B OKpYy)Kawlled cpene; peakue M ucuesaroue Buibl. Kapra «3amoBeiHukdn u
3aka3auku Poccum». Jlnnammaeckoe mocodue «bruocdepa u gyenoBex».

PesepBHoe Bpems 2 yaca
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