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1.IHOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma pa3paboTaHa Ha OCHOBAaHUHM MPUMEPHON MPOrPaMMBI
cpenHero oomero o6OpazoBaHuss MO Ouosoruu (YriayOJICHHBI ypOBEHb) U
aBTOPCKOM IporpaMMebl cpeaHero obmiero oopazoBanus mno 6monorun 10-11 kmace
(yrmyOnensslii  ypoBeHb), aBropbl: ['.M. [pmmmmn, JI.B. Breicoukas, O.B.
Cabnuna. M.: [Ipocsemienue, 2021. IIporpamMmma pekoMeH10BaHa MUHHUCTEPCTBOM
oOpa3zoBanus u Hayku P®, pazpaboraHa Ha OCHOBE aBTOPCKOW MPOrpamMMmbl IO
ouonorun ana 10-11 kmaccoB OVY. YriyOnennsiit ypoBeHb. ABTOpHI:. buonorus
["'M. JIpimiui, JI.B. Beicornikas, O.B. Cabnuna. M.: [1pocBemenue, 2021,

[Iporpamma pa3zpaboraHa ¢ Y4y€TOM akTyalbHBIX 3aJady OOy4YeHus,
BOCIIMTAHUA M pa3BUTHs oOyuarommuxca.  [Iporpamma yuyuThIBaeT yCIIOBUS,
HEOOXOJUMbBIE ISl Pa3BUTHS JIMYHOCTHBIX M  TIO3HABATEIBHBIX KAauyecCTB
oOyuaroruxcs. IIporpamma paccumtana Ha 68 gacoB. B mporpamme comepKuTcs
PUMEPHBIN TepEUYeHb JTAOOPATOPHBIX U MPAKTUYECKUX PAOOT, HE BCE U3 KOTOPBIX
00s13aTeNbHBI TSI BBIIOJIHEHHUS, MOKET BBIOpaTh W3 HUX Te, IS TPOBEACHHUS
KOTOPBIX €CTh COOTBETCTBYIOIIHNE YCIOBHUS B IIKOJIE.

B cucreme ecTecTBEHHO-HAy4YHOro 0Opa3oBaHMsI OWOJNOTHS KaK y4YeOHbIN
IpeaIMeT 3aHUMAaeT BaXKHOE MECTO B (OPMUPOBAHWU HAYYHOW KapTHHBI MUPA,
HKOJIOTUYECKOTO CO3HAHMS; LEHHOCTHOTO OTHOUIEHHMSI K JKUBOM MpPHUPOAE U
4eJI0OBEKY; COOCTBEHHON MO3UIIMH 10 OTHOLLIEHUIO K OMoJornyeckoi nHpopmanu,
H0JIy4aeMOM U3 pa3HbIX HCTOYHUKOB.

OcBoeHHe TIporpaMMbl MO OHMOJIOTHMH OOECIIEYMBACT OBJIAJICHUE OCHOBAMH
y4e0HO-UCCIIEIOBATENIbCKOM  IEATEIbHOCTH, HAyYHBIMH METOJaMH pelIeHUs
pa3IMYHBIX TEOPETHUECKUX U MPAKTUYECKUX 3a]1a4.

W3ydyenne Ouonornd Ha MNpOQHILHOM YpPOBHE OpPHUEHTHPOBAHO HA
MOJITOTOBKY K MOCIEAYmeMy NpodecCHOHATbHOMY 00pa30BaHUIO, Pa3BHTHE
WHIMBUIYAIBHBIX CHOCOOHOCTEH, oOywarommxcss myTéM Oosee TIIyOOKOro, 4em
npeaycMarpuBaeTcsi 0a30BBIM YPOBHEM, OBJAJECHUS OCHOBAaMH OWOJIOTUH U
METOJIaMHU MU3yUeHHUsI OPTaHUYECKOTO MHpA.

N3yuyenue Ouonoruu Ha NpoUIBHOM YpPOBHE OOECIEeuMBAaET: MPUMEHEHUE
MOJTyYEHHBIX 3HAHUH IS PEIICHUs] MPAKTUYSCKUX U yU4eOHO-HUCCIIeI0BATENbCKIX
3aJa4, YMEHHE CUCTEeMaTHU3UpOBaTh U 00001IaTh MMOJyYECHHbIE 3HAHUS;, OBJa/ICHUE
OCHOBaMH HCCIIEJIOBATEIbCKOMN 1€ATEIbHOCTH OMOJIOrMYECKON HANpaBICHHOCTH U
IpaMOTHOTO O(pOPMIICHUS TIOTYUYEHHBIX PE3yIbTaTOB.

Wzydenue npeamera Ha MNPOPUIBHOM ypOBHE TMO3BOJIAET (POPMHUPOBATH Y
oOyJaromuxcs yMEHIe aHaJUu3upoBaTh, MPOTHO3UPOBATH U OLIEHHUBATH C MO3UIUH
HKOJIOTUYECKON  0€30MacHOCTH  MOCJHEJICTBUS  JACSITENBHOCTH  4YeJOBeKa B
IKOCHCTEMAX.

Ha mnpodumnbHOM ypoBHEe wu3ydeHue mpenmera «buomorus» B yacTu
dbopMupoBaHus y OOyYarOUMXCSd HAYYHOTO  MHPOBO33PCHHS, OCBOCHHS
OOIIEHAYYHBIX METOJIOB, OCBOCHHUS MPAKTHYECKOTO TPUMEHEHUS HayJIHbBIX



3HAHMM OCHOBAaHO Ha MEXIPEAMETHbIX CBA3SX C IMpeaMeTamMu obJjacTei
€CTECTBEHHBIX, MATEMAaTUYECKUX U TYMAaHUTAPHBIX HAYK.

OO01as xapakTepuCcTHKA Y4eOHOr0 npeamera

B cucreme ectecTBEeHHO-HAy4yHOro 0Opa3oBaHUs OUOJNOTHUS KaK y4eOHBIH
IpeaIMeT 3aHMMAaeT BaKHOE MECTO B (POPMHUpPOBAHUM: HAYYHON KApTHHBI MHPA;
GYyHKIMOHATBFHOM TPAaMOTHOCTH, HEOOXOAMMOW I TOBCEIHEBHOW JKHU3HU;
HABBIKOB 3/I0POBOT0 M 0€30MacHOro Ui YeJIOBEKa U OKpY’Karomlel cpeasl oOpasza
YKU3HH; IKOJIOTHYECKOTO CO3HAHUS; IEHHOCTHOTO OTHOUIEHUS K KUBOH MPUPOJE U
YeJIOBEKY; COOCTBEHHOM MO3UIMHU IO OTHOILIEHHIO K OMOJIOTHYecKOr nH(opmaiuu,
MOJIy4aeMOM M3 pa3HbIX MCTOUYHUKOB. M3yueHue Omosioruu co3fgaéTt ycloBUs s
dbopmupoBaHus y ~ OOydalOIIMXCA  HMHTEIUICKTYalbHBIX,  TIPaKIAHCKHX,
KOMMYHUKAIIMOHHBIX U UHPOPMAITMOHHBIX KOMIIETEHIIUH.

N3yuenne kypca «buosiorusi» B cTapiiei IIKOJE HAMpaBICHO HA PEIICHUE
CJIEIYIOIIUX 32124

1) dopmupoBaHue CcUCTEMbl OHOJIOTUYECKUX 3HAHUN KakK KOMIIOHEHTa
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA;

2) pa3BUTHE JIMYHOCTH OOYYalOIIMXCS, MX HHTEJUIEKTyallbHOE |
HPaBCTBEHHOE COBEPUICHCTBOBAaHUE, (OPMUPOBAHUE Yy HHUX T'yMaHUCTUYECKUX
OTHOUIEHUI W 3KOJOTMYECKU LIEeIecO00pa3HOro MOBEIEHUS B OBITY U TPYJIOBOM
NEeSATEIbHOCTH;

3) BBIPaOOTKYy TIOHHMMAHHUS OOIIECTBEHHON IMOTPEOHOCTH B Pa3BUTHH
ouonoruu, a TaKke (OPMUPOBAHHME OTHOLIEHUS K OMOJOIMM KaK BO3MOKHOM
o0nactu Oyayleil NpakTUYECKON NesATEIbHOCTH.

Lean Ouonormdeckoro o0Opa3zoBaHus B CTapIIeH mIKojae GOpMYITUPYIOTCS Ha
HECKOJBKMX  YPOBHSX: TJOOATbHOM, METAalpeaIMETHOM, JIMYHOCTHOM |
OpeIMETHOM, Ha ypOBHE TpeOOBaHUN K pe3yibTaTaM OCBOCHMS COJEp>KaHUS
MPEAMETHBIX MPOrpamMM.

['noGanpHbIe 1€MW OWMOJOTUYECKOTO O00pa30BaHMS SBIISIIOTCS OOIIMMH IS
OCHOBHOW M CTapuIeil WIKOJIbI U ONPENENSI0TCS COUUaIbHBIMU TPEOOBAHUSIMU, B
TOM 4YHUCJI€ W3MEHEHHEM COLMAJIIbHOM CHUTyallud pPa3BUTHS — POCTOM
MH(OPMAIMOHHBIX MEPErpy30K, U3BMEHEHHEM XapakKTepa U CIOCcOOO0B OOIIEHUS U
COLIMAJIBHBIX B3aUMOJEHCTBUNA (0OBEMBI M CIOCOOBI MOJYy4YEeHHS] HH(POPMALMH
MOPOXKAAIOT PSA OCOOEHHOCTEW pa3BUTHS COBPEMEHHBIX MOAPOCTKOB). Hambomnee
NPOAYKTUBHBIMH  JUIsI PEUIEHUS 3aJad  Pa3BUTHS  IOJPOCTKA  SIBISIOTCSA
COLIMOMOPAJIbHASI U HHTEJUIEKTYaJIbHASI B3POCIIOCTb.

[Tomumo 3TOTrO0, rM00aTBHBIE LETH (HOPMYITUPYIOTCS C YIETOM PACCMOTPEHHUS
OMOJOTUYECKOTO 00pa30BaHUsI KaK KOMIIOHEHTa CUCTEMbI 00pa30BaHMS B IICJIOM,
M03TOMY OHH SBIIIIOTCA HanboJjee 00IKMMHU U COLMATbHO 3HAYNMbIMHU.

C  yuéroM  BBIIIEHA3BAaHHBIX  MOJAXOJOB  TJIO0ATBHBIMH  LEISMHU
OMOJIOTMYECKOT0 00pa30BaHUs SABIISIIOTCS:

couaau3anus OO0ydyaloIIMXCid KakK BXOXIEHUE B MHUP KyJIbTYphl U
COLIMAJIBHBIX OTHOILIEHUM, OO0ECIEeUnBaIOIIee BKIIOYEHUE YyYalluxcsl B Ty WIH
WHYIO0 Tpynny JuO0 OOIIHOCTh — HOCHUTENS €€ HOPM, IIEHHOCTEH, OpUEHTAIuH,
OCBaMBAaEMbIX B MPOLECCE 3HAKOMCTBA C MUPOM KUBOI MPUPOJIbI;



npuoduIeHre K TMO3HABATEIbHOM KyJIbTYpe KaK CHCTEME IO3HaBaTEIbHBIX
(Hay4YHBIX ) IIEHHOCTEH, HAKOTUICHHBIX OOIIECTBOM B chepe OMOTOTHISCKON HAYKH.
[Tomumo 3TOTrO, OMONOTHYECKOE OOpa30BaHME Ha CTapIied CTYNEHU MPHU3BAHO
00EeCIeUNTh:

OPHEHTALMIO B CHCTEME AITHYECKUX HOPM M LEHHOCTEH OTHOCHUTEIIBHO
METOJIOB, PE3YJIHTATOB U JOCTHKEHUI COBPEMEHHON OMOJIOTHYECKON HAYKH;

pa3BUTHE  I[IO3HABATEJIbHBIX  KAa4YeCTB  JIMYHOCTH, B TOM  YHCIIE
MO3HABATENIbHBIX ~ HMHTEPECOB K  HM3YYEHUI0O  OOmMHUX  OMOJOTUYECKUX
3aKOHOMEPHOCTEHN M caMOMy IPOLIECCY HAYYHOTO TTO3HAHUS;

oBJIaJleHe  y4eOHO-TIO3HABAaTEJIbHBIMHM M IICHHOCTHO-CMBICIIOBBIMU
KOMIIETEHTHOCTSIMUA JII1  (QOPMUPOBAHUSI TIO3HABATEIbHOM UM HPABCTBEHHOU
KYJIbTYpbI, HAYYHOTO MHUPOBO33PEHHS, & TAKK€ METOJ0JOTHUEH OMOJIOTrHYEeCKOro
HKCIIEPUMEHTA U DJIEMEHTAPHBIMU METOJIaMU OMOJIOTHYECKUX

(popMupoOBaHHE HKOJIOTMYECKOTO CO3HAHUS, LEHHOCTHOIO OTHOUIEHUS K
YKABOW NPUPOJE U YEIOBEKY.

MecTo Kypca B y4eOHOM ILJIaHe.

CornacHo YueOHOMY IJJaHYy M TOJIOBOMY KayleHJapHoMmy rpaduxy MBOY
«JInuei «JlepkaBa», ¢ y4eTOM NMPOMEKYTOUHBIX KAHUKYJI, HA U3yYE€HUE OMOJIOTHH
B 11 kmacce mpegycmotrpeno 34 y4yeOHbIX Henenu. JlanHas pabouasi mporpamma
paccuntana Ha 136 4. 11 kiacc 4 yaca B HEZEN0, B COOTBETCTBUHU C y4eOHBIM
IJIAHOM IIKOJIBI.

ConepxaHue Kypca OMOJIOTHH B cTapileil mikosie 0ojiee MOJIHO pacKpbIBAeT
o0mre OMOJIOrMYECKUe 3aKOHOMEPHOCTH, HPOSBISIOLIUECS HA Pa3HbIX YPOBHAX
OpraHU3alMU KUBOU MPUPOIBI.

2.PE3YJIbTATbBI OCBOEHUSA KYPCA BUOJIOT'UU
JlesiTenbHOCTH  00pa30BATENIBHOTO  yUpeXkKAeHHs 00mero oOpa3oBaHUs B
oOyueHnu OWOJOTUM B CpeaHel (TOJIHOM) IIKOJe JOJDKHA ObITh HampaBjieHa Ha
JOCTHXKEHHE 00YUaOIIMMHUCS CIEAYOIINX

JIMYHOCTHBIX Pe3yJIbTATOB:

1) peanmuzanmu STUYECKUX YCTAHOBOK IO OTHOIIEHHIO K OMOJIOTMYECKUM
OTKPBITUSIM, UCCIEIOBAHUSIM U UX PE3yJIbTaTaM;

2) npu3HaHUS BHICOKOM LIEHHOCTH KU3HHU BO BCEX €€ MPOSBICHUAX, 310POBbs
CBOET0 U JIPYTHX JIOACH, peaan3aluyd yCTaHOBOK 3J0pOBOTO 00pa3a *U3HH;

3) chopMHUpPOBAaHHOCTH II03HABATEIIbHBIX MOTHBOB, HaIlpaBJICHHBIX Ha
MOJIyYeHHE HOBOTO 3HAHWA B o0jacTh OHOJIOTMM B CBS3M ¢ Oyaymiei
poecCHOHANTEHOM NIeATeNbHOCTHIO WM OBITOBBIMU TIPOOJIEMaMU, CBSI3aHHBIMU C
COXpPaHEHUEM COOCTBEHHOTO 3/I0POBbS U IKOJIOTUYECKOM 6€301acHOCTH.

MeTanpeaMeTHBIMH Pe3yJbTATAMM OCBOCHHUSI BBIIYCKHUKAMU CTaplien
IIKOJIBI 6230BOT0 Kypca OMOJIOTUHU SIBISIOTCS:

1) oBiameHWe COCTABISIONIUMU  MCCIIECIOBATEILCKOM U MPOEKTHOM
NEesATEIbHOCTH, BKIIIOUas YMEHHS BUJETh MPOOJIEMy, CTABUTh BOMPOCHI, BHIJIBUTATh
TUIOTE3bl, J1aBaTh ONPENEICHUsl TMOHATUAM, KIacCU(UIMPOBATh, HAOIIOJATh,
MPOBOJUTH 3IKCIIEPUMEHTHI, J€laTh BBIBOJbBI U 3aKIIOYEHUS, CTPYKTYpPHUpPOBATH
MaTtepua, 0ObSICHITh, I0Ka3bIBaTh, 3aIUIIATH CBOU UJIEH;
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2) yMeHus paboTaTh C pa3HbIMU UCTOYHUKAMH OMOJOTHYECKON MH(DOpMaAUK:
HaXOJUTh OHOJIOTHYECKYI0 HWH(GOPMAIIMI0 B Pa3IMYHBIX HCTOYHHKAX (TEKCTE
y4eOHMKa, HAyYHO-TIOMYJSIPHOM JIUTEpaType, OWOJOTHYECKUX CJIOBApsSAX U
CIIPaBOYHMKAX), aHAIM3WPOBATh W OIICHUBATh HH(OpPMAIMIO, MPeoOpa3OBHIBATH
uH(OPMAITUIO U3 OHOU (POPMBI B IPYTYIO;

3) cnocoOHOCTH BHIOMpATh IIEJIEBBIE W CMBICIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUSAX U MOCTYNKAaX MO OTHONICHUIO K KUBOUW MPUPOJIE, CBOEMY 3/I0POBBIO U
3JI0POBBIO OKPYKAIOIIUX;

4) ymeHusl aJIeKBaTHO HCIIOJIb30BaTh PEUEBBIE CPEJCTBA JJIs JAUCKYCCUH H
apryMeHTallud  CBOEH  TO3WIIMK, CPaBHUBATh pa3Hble TOUKU  3pEHUS,
apryMEHTUPOBATh CBOIO TOUKY 3PEHUsI, OTCTAUBATh CBOIO MO3UIIHUIO.

IIpeaMeTHBIMH pe3yJbTATAMH OCBOCHHS BBITYCKHUKAMHU CTApUIEH IIKOJIbI
Kypca Ouonoruu 6a30BOro ypoBHS SIBJISIFOTCS:

B mno3HaBareJbHOM (MHTE/UICKTYAJbHOH) cdepe: XxapakTepHUCTHKA
coliep>KaHusl OHUOJIOTUYECKUX TEOopul (KJIETOYHas,  SBOJIOIMOHHAS TEOPHUS
HapBuna); yueHuss BepHamckoro o  Ouocdepe; 3akoHOB  MeHuens,
3aKOHOMEPHOCTEH W3MEHYMBOCTH; BKJaJa BBIJAIOIIMXCS YUYEHBIX B Pa3BUTHE
OMOJIOTMYECKOM HAYKH; BBIICJICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJOTHYECKUX
O00BEKTOB (KJIETOK: PACTUTENBHBIX U KUBOTHBIX, JOSJAEPHBIX U SJIEPHBIX, TTOJIOBBIX
U COMAaTMYECKUX; OPraHM3MOB: OJIHOKJIETOYHBIX M MHOTOKJIETOUHBIX; BHJIOB,
AKOCHUCTEM, Onocdepbl) U TporeccoB (0OMEH BEIIESCTB, Pa3MHOXKCHHE, JEICHUE
KJIETKH, OIUIOJOTBOPEHUE, JEHCTBUE MCKYCCTBEHHOTO M €CTECTBEHHOI'O OTOOPOB,
dbopmHpoBaHUEe MPUCITOCOOIECHHOCTH, 00pa30BaHUE BUJIOB, KPYTOBOPOT BEIIECTB U
MIpEBpAICHUs DHEPTUH B dKocucTeMax u ouocdepe); o0bICHeHHE posih OUOJIOTHU
B (DOPMHUPOBAHUM HAYYHOTO MHUPOBO33PEHUS; BKJIaga OMOJIOTHYECKUX TEOPHIl B
dbopMHUpOBaHUE  COBPEMEHHOM  €CTECTBEHHO-HAyYHOW  KapTUHBI  MUPAa;
OTPULIATEILHOTO BIUSHUS aJKOTOJsl, HUKOTHHA, HApPKOTMYECKUX BEIIECTB Ha
pa3BUTHE YETIOBEKA; BIUSIHUS MYTAareHOB Ha OpraHU3M YeJOBEKa, YKOJIOTHYECKUX
(hakTOpOB Ha OPraHU3MbI, MPUYUH DBOJIIOIIUH, U3MEHSIEMOCTH BUOB, HAPYIICHUI
pa3BUTHS OPraHMW3MOB, HACJIEICTBEHHBIX 3a00J1€BaHUI, MyTalluii, YyCTOWYUBOCTHU U
CMEHBI 9KOCUCTEM; TMPHUBEACHUE I0KA3aTEIbCTB (apTyMEHTAIUs1) €AMHCTBA KUBOU
U HEXUBOW MPUPOJIBI, POJICTBA KUBBIX OPTAHU3MOB; B3aUMOCBSI3€l OPraHU3MOB U
OKpY’Karolen cpelibl; HEOOXO0AUMOCTH COXPaHEHUSI MHOT000pa3us BUJOB; YMEHUE
MOJIb30BAThCS  OMOJIOTMYECKOW TEPMHUHOJIOTHEH ¢  CHMBOJIUKOM, pelIeHue
AJIEMEHTAPHBIX OMOJIOTMUECKUX 3aJlady; COCTaBJICGHWE  DJEMEHTapHBIX CXEM
CKpECILMBAaHUSI M CXEM IIEPEHOCAa BEIIECTB M SHEPrUM B 3KOCUCTEMaX (LM
MUTaHUs); OMHCAaHWe Oco0el BUIOB MO MOPQPOJIOTUUECKOMY KPHUTEPHIO;
BBISIBJICHUE W3MEHYMBOCTH, MPHUCHOCOOJICHUM OpPTaHU3MOB K Cpele OOuTaHuS,
MCTOYHUKOB MYTareéHOB B OKpYyKarolleld cpene (KOCBEHHO), aHTPOMOTEHHBIX
W3MEHEHUH B JKOCHUCTEMAX CBOEM MECTHOCTH; M3MEHEHUHW B JKOCHUCTEMAX Ha
OMOJIOTMYECKUX MOJIESAX; CpaBHEHUE OHOJIOTHYECKHX OOBEKTOB (XMMHUYECKHI
COCTaB TeN JKMBOM M HEXHUBOHW NPUPOJBI, 3apojblllia YeJIOBEKa W JIPYTUX
MJIEKOTTUTAIOIINUX, TPUPOIHBIE SKOCUCTEMBI U arPOAIKOCUCTEMBI CBOEH MECTHOCTH),



MPOLIECCOB (€CTECTBEHHBI W HMCKYCCTBEHHBIM OTOOpBI, IMOJOBOE M Oecrolioe

pa3MHOXeHue) U (HOpMyITHPOBKA BHIBOJIOB HA OCHOBE CPaBHEHHSI.

B 11eHHOCTHO-OpMEHTAIMOHHOM cdepe: aHAIM3 W OLECHKA PA3JIUYHBIX
TUIIOTE3 CYIIHOCTH >KU3HU, MPOUCXOXKJACHUE YEIOBEKAa U BO3HUKHOBEHHE KU3HH,
IJI00ANBHBIX OSKOJIOTMUECKUX MpoOJeM M MyTed UuX pelieHHs, MOCIeICTBUN
COOCTBEHHOM JIESATENILHOCTH B OKPY KaIoIIel cpejie; OMoJoruueckon nHpopmMaiu,
MOJIy4a€MOW W3 Pa3HbIX HWCTOYHHKOB; OLICHKA ITHYECKUX AaCIEKTOB HEKOTOPBIX
UCCJEIOBAaHUM B 001acT  OMOTEXHOJOTMH (KJIOHUPOBAHHME, HCKYCCTBEHHOE
OILUIOZIOTBOPEHHE, HAINpaBlIeHHOE W3MEHEeHHe TreHoma). B cdepe TpynoBoii
JESATEIbHOCTH: OBJIAJICHUE YMEHUSMH M HABbIKAMHU MOCTAHOBKH OMOJOTUYECKHX
DKCIIEPUMEHTOB M OOBSCHEHHUS UX pe3yiabTatoB. B cdepe Qusznueckoit
NesATeIbHOCTH: 00OCHOBaHHWE U COOJIOJIeHHEe Mep NPO(OUIAKTUKH BHUPYCHBIX
3a00/IeBaHUM, BpEOHBIX MPHUBBIUEK (KypeHHUe, yHoTpeOJeHHe  aJKoroJ,
HapKOMaHUs); IPaBUJI MTOBEJICHUS B OKPY>KaIOIIEH cpeie.

BbinycKkHMK Ha NPO(PUIBLHOM YPOBHE MOJYYUT BO3MOKHOCTh
HAYYUTbCH:

e OpraHM30BbIBATH M NPOBOJUTH HWHIAUBHIYAJbHYIO HCCIEIOBATENBCKYIO
JeSATEILHOCTh 10 Omosioruu (Wi pa3pabaTbiBaTh WHAMBUIYAIBHBIN MPOEKT):
BBIJIBUTATh TUIIOTE3bI, TUIAHUPOBATH paboTy, OTOMpAaTh M MPeoOpa3OBHIBATH
HEOOXOUMYI0 MH(OPMALIKIO, TPOBOINUTH 3KCIEPUMEHThI, HTHTEPIPETUPOBATD
pe3yJibTaThl, [€JaTh BBIBOJABI HAa OCHOBE IIOJYYEHHBIX PE3YJIbTATOB,
IPEACTABIATh MPOAYKT CBOMX HMCCJENOBAHMI; NPOrHO3UPOBATH ITOCIEACTBUS
COOCTBEHHBIX HCCIEAOBAHUNA C yUYETOM 3THYECKHUX HOPM U HKOJIOTMUECKHUX
TpeOOBaHMIA;

® BBIICIATH CYLIECTBEHHbIE OCOOCHHOCTH U3HEHHBIX IUKIIOB MPEACTABUTENEH
Pa3HbIX OTAEJIOB PACTEHHM M TUIOB KUBOTHBIX; U300paKaTh LUKIIBI PA3BUTHUS
B BUJIE CXEM;

® aQHANMM3UPOBATh M HCIIOIH30BATh B PEIICHUH YYEOHBIX U HCCIEAOBATEIIbCKUX
3aJa4 UH()OPMALIUIO O COBPEMEHHBIX HCCIEA0BAHUAX B OUOIOTUH, MEAUIIMHE U
DKOJIOTUH;

® apryMEHTUPOBAThb HEOOXOJMMOCTh CHHTE3a €CTECTBEHHO-HAYYHOIO U
COLIMOTYMAHUTAPHOTO 3HAHMSI B 3MOXY MH(POPMALMOHHON LIMBUIIM3ALUY;

® MOJENUPOBaTh HM3MEHEHHE HKOCUCTEM IMOJ BIUSHUEM pA3JIUYHBIX TPy
(aKTOpOB OKpPY’KaIOILIEW Cpe/ibl; — BBISBIATH B MPOLIECCE MCCIIE0BATENBCKON
NEATEIbHOCTH IOCJIEICTBHSI aHTPOINOIE€HHOIO BO3ACHCTBUS HAa 3KOCHCTEMBI
CBOETO  pEeruoHa, TMpeasiaraTb CIOCOOBI  CHUKEHHS ~ aHTPOIOI€HHOTO
BO3/ICICTBUS Ha SKOCUCTEMBI; — UCIOJIb30BAaTh MPUOOPETEHHBIE KOMIETEHIINN
B MPAKTUYECKON AESITETbHOCTH U TOBCEIHEBHOM KWU3HM, JUIsl IPUOOPETEHUS
OMbITa JEATEIbHOCTH, NpPEIUIeCTBYIOMEH MpodheccCHoHalbHOM, B OCHOBE
KOTOPOMH JISKUT OMOJIOTHSI KaK YYeOHBIN TIPEIMET.



COAEPXKXAHHUE YYEBHOI'O ITPEIMETA

Paznen 1 9BOJIIOIIUSA OPTAHUYECKOI'O MUPA

JloMeCTHKALUSA U CeIeKIUA

JlokasarenscTBa HSBOJIOLMHU  KUBOM mpupoasl. llaneonTtomornueckue,
ouoreorpauyeckue, CpaBHUTEIbHO-aHATOMHYECKHE, HSMOPHOJIOTHYECKHE U
MOJIEKYJISIDHBIE CBUJETEIBCTBA DJBOJIOUMHU. DBHOTeHeTMYEeCKHil 3aKOH. 3aKOH
3apOJBIIIEBOTO CXOJICTBA.

Bo3HUKHOBEHHE M pa3BUTHE SBOJIOUUOHHBIX HJeW. 3HadeHue padbor
K.JIunnues, yuenus X.b. Jlamapka, sBomourionHoi teopun Y./lapsuHa. )Ku3Hb u
tpynsl Y.JlapBuna. Yuenue Y.J/lapBuna o0 sBomonuu. OCHOBHBIC TPHUHIIUIIBI
ABOJIFOLIMOHHON Teopuu JlapBuHa.

Pons  3BoMtOMOHHOW  Teopun B (POPMHUPOBAHUU  COBPEMEHHOM
€CTECTBEHHOHAYYHOU! KapTHUHBI MUPA.

JBwxymuye cuibl 3Bosonuu. bopp0a 3a cymectBoBanue. EcTecTBEeHHBIN
0TOOp— HamnpaBisIOMIMK  (pakTop 3BodonHMH. DOpPMBI €CTECTBEHHOIO OTOOpA.
[TonoBoit oT0Op. Anantamnusi— pe3ysibTaT €CTECTBEHHOTO 0TOopa. Murpanuu Kak
(dakTop 3BoJrOLMH. B3aMOCBSI3b ABMAKYIINX CHII 3BOIIOLHUU.

Hemoncmpayuu. Cxembl, Tabmuupl U doTorpaduu, HITIOCTPUPYIOIINE:
GbopMBI COXPAaHHOCTH HCKOIAEMbIX PACTEHUW U JKUBOTHBIX; aTaBU3MbI H
PYAUMEHTHI; aHAJIOTUYHBIE U TOMOJIOTUYHBIE OpPraHbl; JOKa3aTEIbCTBA 3BOJIIOLUN
OopraHu4eckoro mupa. [laneoHTonornyeckne KoJIeKIUH.

Teopus 3BoronuK. CBUAETENBCTBA IBONIONUH. PAKTOPHI IBOJIIOLUH

Cunretnyeckas teopus 3Boaonuu. oOpMUpPOBaHUE CUHTETUYECKONW TEOPUH
somoruu. Paboter C.C.YerBepukoBa u W.M.IlImaneraysena. DnemMeHTapHbIE
daktopel  3Bomoumu.  HccnenoBanus — C.C.YerBepukoBa. 3akoHomepHOCHU
HAC1e008aHUs NPUSHAKOE 8 NONYIAYUSAX PAZHO20 MUNA.

[Tonynsauus—  >7I€MeHTapHasi €AWHMUIA  3BOJIOLUMHU. BHyTpuBHAOBas
W3MEHYMBOCTb. ['e€HeTnueckass CTpyKTypa NONyJsIUud. Ypaeuenue u 3axou
Xapou— Baiinbepea. MyTaiu Kak HCTOYHUK TE€HETUYECKOM W3MEHYMBOCTHU
nonyisiuuid.  CnydailHple  mpouecchl B nomyisiuusax.  Jpeld — reHos.
[TonmynauoHHbIe BOJIHBI. Pesynbrats ABOJIIOLMH. dopMUpOBaHUE
MPUCTIOCOOJICHHOCTH K cpezie oouTanusi. OOpa3oBaHre HOBBIX BHOB.

Bun, ero xpurepun. Ilyti u cnocoObl BU1000pa3oBaHus. AJUIONATPUUYECKOE
U CUMITaTpudecKoe BumooOpa3zoBanue. [lomymsius— CTpyKTypHas eJUHUIA BH]IA.
CoxpaHeHne MHOTOOOpa3usi BUIOB KaK OCHOBAa YCTOWYMBOCTU OHOC]EPHI.
Mukpo- W Maxkpo3BOJOLHA. ['€HETHYECKHME W OHTON€HETUYECKHE OCHOBBI
sBosironud. [lytu 51 HanpaBJICHUS ABOJIIOLAA (A.H. CeBep10B,
N.N.1Imaneraysen). Apomopdo3s, uauoagantaius u oomias aerenepanus. Qopmoi
asonoyul (Oueepeenyusl, KoHgepeeHyus, napaiieiusm). buonorunueckuit mporpecc.

EauHoe npeBo XKU3HU— pPe3ysbTaT 3BOJMOUUU. [IpuymHBl OMOIOTHYECKOTO
nporpecca 1 OMOJIOTMYECKOro perpecca.



Jlemoncmpayuu
Cxembl, Tabmuupel U ¢GoTorpaduu, WUIIOCTPUPYIOLINE: ABMXKYIIHE CHIIBI
ABOJIIOLIMM; JBIKYIIMH ¥ CTa0WIM3HPYIOMIMKA OTOOp; BO3HUKHOBEHHE U
MHOTrooOpasue MPHUCIIOCOOICHUI Yy OpPraHUu3MOB (KAKTyCOB, OPXHJEH, MOPCKHUX
MJIEKOTIUTAIONIUX | T.1I.); 00pa3oBaHHe HOBBIX BUAOB B IPHUPOJIE; reorpauueckoe
U DKOJIOTHUYECKOe BUA00Opa3zoBaHUE; (OPMBI IBOJIOUUU—  JIUBEPTEHLUIO,
KOHBEPreHIHIO, MapaJuIean3M; MyTH 3BOIIOLHUA— apoMop(o3, UAHO0aganTaIuIo,
JIereHepalliio; OCHOBHBbIE apoMoOp(}o3bl B IBOJIOIUM PACTEHUM U KUBOTHBIX;
ABOJIIOLMIO PACTUTEIBHOIO U )KUBOTHOTO MUPA.

JlabopamopHwvie pabomuwi

JL.P.Nel.«Bunasl agantaruii. BeisiBiaeHue npucrnoco0JIeHHOCTE

JI.P.Ne2.«Bup u ero kpurepum»

Bo3HuKHOBEeHHE M pa3BUTHE 'KU3HHU HA 3emuie

Cymnocth xku3HU. OmnpeneneHuss KuUBOro. OTIWYUTENbHbIE MPU3HAKU
)KHUBOTO. ['mmore3pl mnpoucxoxacHus xu3Hu Ha 3emie. Onbitel D.Penu u
JLITactepa. CoBpeMEHHBIE TPEACTABIEHUS O  BO3HMKHOBECHHM  >KU3HM.
N3yuenne wucropun 3emiu. Ilameonrtonorusa. MeTonpl  reOXpOHOJIOTHU.
N3menenne knumara Ha 3emuie. [peiid koHTMHEHTOB. ATMocdepa ApeBHEH
3emun. AOHOTEHHBIA CHHTE3 OpraHmyeckux BemectB. OOpa3oBaHHE U HBOJIIOIMS
ouononumepos. Poinps JIHK u PHK B oOpa3zoBanum cucteM ¢ oOpaTHOM CBS3bIO.
OOpazoBaHue U 3BOJIONMS OHoJoruyeckux MeMmOpaH. OOpa3oBaHHE MEPBUYHBIX
reTepoTpodoB.

Imanvl 260mI0YUU  OpeaHudecko2o0 mupa Ha 3emie. Pa3BuTHE KHU3HU B
kpunto3oe. CumOuoruyeckas Teopusi 00pa3oBaHUs dyKapuoT. Bcembimika
pa3zHo00pa3usl )KMBOTHBIX B KOHIIE MPOTEpO30s. PazButue opraHMueckoro Mupa B
najieo3oe. Pa3zpuTue xu3Hu B Me3030¢€. PazBurtue KU3HU B KalHO30¢€.

OcHoBHBIE apoMOP(}O3bI B IBOIIOLUU PACTEHUI U )KUBOTHBIX.

JlabopamopHwvie pabomuwi

JL.P.Ne3.«Apomopho3bl pacTeHUI U 5 KUBOTHBIX)

Jlemoncmpayuu. Cxembl U TabIUUbI, WUTIOCTpUpytomue ¢iaopy u dayHy
MO3HEr0 MPOTEPO30s, MANEC0305, ME30305, KaWHO305 (JIEJHUKOBBIA IEPUON).
Hckonaemblie OCTAaHKHU YKUBOTO — OKaMEHEJIOCTH, OTIIEYATKH
(maJIeoHTOJIOTHYECKash KOJUIEKIIHS ).

Bo3HMKHOBEHUE M Pa3BUTHE YeJI0BEKA— AHTPOIOIeHe3

['Mnore3sl MPOMCXOXKICHUS YeoBEKAa. MecTo 4esloBeKa B CUCTEME YKUBOIO
mupa. CpaBHUTETHLHO-MOP(OJIOrHUECKHE, ITOJIOTUYECKUE, HUTOTCHETHYECKUE U
MOJICKYJISIPHO-OMOJIOTUYECKUE ~ JIOKa3aTelbCTBA  pPOJACTBA  4YeJlOBeKa U
YEJIOBEKOOOPa3HbIX 00E3bsH.

Otanbl  3BOJIOLMM  4YesoBeka.  [lasleoHTONIOTMYECKHE ~ JaHHBIE O
MPOUCXOXKJIEHUA M HBOJIIOIMU TPEAKOB uenoBeka. ABcTpasionuTeku. llepsbie
npencrasurenu poga Homo. Heannepranbckuil yenoBek. Mecto HeaHIepTaIbLEB
B ABOJIIOIIMU YesioBeka. KpoMaHbOHIIBI.

buonornyeckue Qaxropsl sBomonuu 4enoBeka. ConuanbHble (PaKTOpPbI
DBOJIIOLIMMA YEJIOBEKA— MBIIIJICHUE, pedb, OpyAUKHas JeATeNbHOCTh. Poub
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COLIMAIbHOM  cpeAabl B (OPMUPOBAHMM  YEJIOBEUECKHX  HMHAUBHUAYYMOB.
CooTHolieHne OMOJOTUYECKUX M COLMATIBHBIX (DAKTOPOB B IBOJIIOIHH YETIOBEKA.
UYenoseueckue packl. [IponcxoxaeHue yenoBedeckux pac. Ponp uzonsauuu u
nperipa reHOB B (OPMHpPOBAHHM pPACOBBIX MPHU3HAKOB. Kpumuka pacuzma u
COYUATILHO20 OAPBUHUMAL.

Hemoncmpayuu. Cxembl " TaOJIHLIBI, WJUTFOCTPUPYIOLIUE:
NPENIIECTBEHHUKOB 4YEJIOBEKa (ABCTPAJONUTEK, HEaHAEepTajel, KpOMaHbOHEN);
opyausl TpyJa 4YelOBEKa YMEJIOoro, HeaHaepTaiblla, KPOMAHbOHIA (IKCIIO3UIIUH
MECTHOTO KpaeBeaueckoro myses). [lameomutuyeckoe MCKycCTBO (PEmpOayKIUU
POU3BEICHUN NIEPBOOBITHBIX XYA0KHUKOB).

[IpoBeneHrie OMOMOTUYECKUX KCCIEOBAaHUMN: BBISBICHUE apoMop(do30B,
UM0aIalTalliid, IPUCIIOCOOICHUH K cpeie 0OUTaHUs Y OPTaHU3MOB; HaOJIIOJCHUE
U omnucaHue ocoOed Buja 1Mo Mop(hOJIOTHYECKOMY KPUTEPHIO; CpaBHUTEIbHAs
XapaKTEpPUCTHKA pa3HbIX BHUJOB OJHOTO poJa MO  MOP(OIOTHUYECKOMY
KPUTEPUIO, UICKYCCTBEHHOIO U €CTECTBEHHOro 0TOOopa, (OpM €CTECTBEHHOTO
oTOOpa, cHoco0OB BHJI000pPA30BaHUS, MHUKpPO- W MAaKpPO3BOJIOLMH, NyTeH U
HAIIPaBJICHUM 3BOJIIOIMY; AHAJIW3 U OLEHKA Pa3JUYHBbIX TMIIOTE3 BO3ZHUKHOBEHUS
YKU3HH Ha 3eMJie, MPOUCXOKACHUS YeJoBeKa U (POPMUPOBAHMS YETIOBEUECKUX pac.

Cenexmus.

1. IIpakTrueckas padbora «CpaBHUTEIbHASI XapaKTEPUCTUKA TOPO (COPTOB)»

OKOCHUCTEMBI

Paznea 2.0P'AHU3MBbI B OKOJIOI'MYECKUX CUCTEMAX

OpranusMsbl 1 OKpPY:KaoUias cpeaa

B3aumooTHOLIeHHsT opraHu3Ma U cpefbl. JKoJoruyeckue (hakTopsl, ooujue
3AKOHOMEPHOCMU UX GIUAHUA HA OpP2AHU3Mbl. 3aKOH ONMUMYMA. 3aKOH
munumyma. buonocuveckue pummvr. Domonepuoousm. 3aKOH TOJEPAHTHOCTH.
[Ipucnoco6nenHocts. Ilomynsiuus kak mnpupomHas cucrema. CTpyKTypa
nonyysinui. JlnHamuka nomynsunid. JKusHeHHble cTpaternu. Buj kak cucrema
MOIYJISILIU . DKOJOoru4ecKas HUIA. JKuzHeHHble bopMmBbI.
Jemoncmpayuu. Cxembl U TaOMUUBL, WUIIOCTPUPYIOUIUE SKOJOTUYECKHE
(hakTOphl U UX BIUSHHUE HA OPTaHU3MBI.

Coo0uiecTBa M IKOCHCTEMBI

[TonsiTus «OMOTreOLEHO3» M «IKOcUCTeMa». BuaoBas M MpOCTpaHCTBEHHAas
CTpyKTypa 3KocucTeMbl. KOMIOHEHTBI 3KOCHCTEMBI. DHEPreTUYECKHE CBSA3U.
[TumeBsle cBsA3M B 3Kocucteme. Tpoduueckue ypoBHU. Tunsi nuwegvix yenelu.
[IpaBuna skonorudeckor nupamMuipl. KpyroBopoT BEIIECTB W IPEBPALICHUA
sHeprun B 3kocucreme. Camoperyisiuus B 3KOCHUCTEME. YCTOMYHMBOCTh U
IMHaMUKa 3kocucteM. Cmaouu pazsumusi sxocucmemvl. Cykyeccus.

[IpaBuio 3KOJIOrMYECKON NUpaMuAbl. MeXBUIOBbIE U MEXIOMYISLIHNOHHBIE
B3aMMOJICUCTBUS B 3KOcUcTeMax. KoHKypeHlus, cuMOn03, adbTPyU3M.

[IpoctpancTBeHHas CTpykTypa coobmiectB. JuHamuka skocucteM. Cragumn
pa3BUTUA dKOCUCTEMBI. CyKileccus. Y CTOMYUBOCTh SKOCUCTEM. 3EMJIC/ICIIbUECKUE
DKOCHCTEMBI.

Hemoncmpayuu. Cxembl U TAOTUIBI, WIUTIOCTPUPYIOIIKE: PA3JIMYHbIE IKOCUCTEMBIL
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TpoUUeCKue YPOBHU DKOCHCTEMBI; MHUILIEBbIE IIEMU M CETU; DSKOJOTHYECKHE
MUPAMUJIBI; MEXBHJIOBbIE OTHOILICHUS; KPYTOBOPOT BEIIECTB U MpEBpallCHUs
SHEPrMM B DKOCUCTEME; CcykKueccuu. JluHamuueckue mocobus «TunudHbie
OMOIIEHO3bD», K ATPOLICHO3Y.

buocgepa

buochepa — rmobanmpHas skocuctema. Yuenue B.M. Bepnaackoro o
ouocgepe. buombl. JKuBoe BemecTBO U OMOTEOXMMHUYECKHE KpPYTOBOPOTHI B
ouochepe. OcobeHHnocTu pacnpeneneHus 6umomaccsl Ha 3emiie. buosornueckuii
KpYTOBOPOT. buozcennas muepayusi amomos. DBomonuss ouocdepsl. buocdhepa u
yesioBeK. [o0anbHbIe aHTpONOreHHble H3MeHeHusi B Ouocdepe. [Ipobdiema
YCTONYMBOTO Pa3BUTHS OHOChEPHI.

Jlemoncmpayuu. Cxembl U TaONUIbI, WUIIOCTPUPYIOIIME: CTPOCHUE
ourocdeprl; KPyroBOpOTHI yIiiepoia, a30Ta, pocdopa u KUcIopoaa.

*JlabopamopHvle u npakmuyeckue pabomol

JL.P.Ned. «Onucanue 3K0CUCTEM HaIEd MECTHOCTH

JLP.Ne5. «M3yuenue pa3zHoOOpa3usi MEJIKUX IMOYBEHHBIX UJICHUCTOHOTHX B
Pa3HBIX HIKOCUCTEMAX)

Buojsiornueckue 0CHOBbI OXPaHbI PUPO/IBI

CoxpaHeHue W TOJJIEpKaHUE OMOIOTHYECKOro pazHooOpaszus. [IpuduHbI
BbIMHUpaHUs BUAOB U mnonyisinuid. CoxpaHneHue reHodoHJa U PEUHTPOIYKIIHS.
CoxpaHeHHE »HKOCHUCTEM. bHONOrMYecKuié MOHUTOPUHT W OHOUHJIUKAIIHS.
Jlemoncmpayuu. CxemMbl W TaOMUIBI, WLIIOCTpUpPYIOIIKME: OuopazHooOpasue;
MOCJEACTBUS JEATEIbHOCTH 4YEJIOBEKa B OKPYXKAWMIEH cpele; peaKkue u
ucuesatomre Buabl. Kapra «3anoBeqHuku U 3aka3Huku Poccum». JluHamuueckoe
nocobue «buocdepa u yesoBeK».

[IpoBenenre OMOJIOTHYECKUX HCCIIEAOBAHMI: HAOMIOICHUE W BBISBICHHE
MPUCIIOCOOJICHUI Yy OpPraHu3MOB K BIMSHHUIO PA3JIUYHBIX HSKOJOTMYECKUX
(dbakTopoB, aOMOTHYECKMX W OMOTHYECKUX KOMIIOHEHTOB JKOocuUCTeM (Ha
OTHIEJIbHBIX TMpPUMEpPax), AHTPONMOTCHHBIX HM3MEHEHHUW B HSKOCHUCTEMaxX CBOeH
MECTHOCTH; COCTaBJICHHE CXEM II€peHOCa BEIIECTB M DHEPrUU B DKOCHUCTEMAX
(mumeBbIX Iened U CeTeil); CpaBHUTENbHAS XapaKTEPUCTHUKA HKOCUCTEM U
arpo’KOCHUCTEM; OMHUCAHHUE DKOCUCTEM M arpodKOCUCTEM CBOEH MECTHOCTH
(BUIIOBasi M TIPOCTPAHCTBEHHAS] CTPYKTypa, CE30HHBbIC W3MEHEHUS, HaJU4uue
AHTPOTIOTCHHBIX HW3MEHEHUI); HCCIeOBaHUE W3MEHEHWH B HDKOCHCTEMax Ha
OMOJOTUYECKUX  MOJENsIX (akBapuyM); pelIeHHE OSKOJOTHYECKHX  3ajady;
cocmasinenue cxem Kpy2080pomos yenepood, KUciopood, a3oma, aHaliu3 U OLEHKa
rII00aJbHBIX aHTPOIIOICHHBIX H3MEHEHUH B Onocdepe.

Ilpumepnvie memvl 00K1A008, NPOEKMOB, UCCIEO08AHUL HA UCMOpUYECKUe
membvl

«Xpam IpUPOIbI»: BOJIIOIMOHHBIE UCH B IToAMe Dpa3Ma [lapBuHa.

OBOJIIOLHS YBOJIIOIUOHHBIX UICH.

Kusznb u TBopuectBo JK.b.Jlamapka.

Kusznb u TBopuectBo Jl.ITactepa.

Kuznb u TBOpuectBO ['.MeHnuens.
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2Kuznb u TBOpuecTBo Y./[apBuHa.

Kpyrocsetnoe nyremectsue Y./lapsuna Ha kopadie «buriby.

JKu3znb u TBopuectBo H.M.BaBunosa.

Cynn0a reneruku B Poccun.

Pycckue Ononorn— HOOeNneBCKUE Jaypearsbl.

TPEFOBAHMA K VYPOBHIO TIOATI'OTOBKHW BbBITYCKHUKOB Ha
npoMILHOM YPOBHE

B pe3ynomame uzyuenus ouonocuu Ha npo@hUILHOM YPOBHE YYUEHUK O0JIHCEH

3HATh/IOHUMATh

‘OCHOBHble ~ NOJI0JCeHUs OUOJIOTUYECKUX  Teopuil  (KJIETOYHAas  TEOpus;
XpPOMOCOMHAsI TEOPHsl HACJIECTBEHHOCTH; CHUHTETHUYECKas TEOpHUs HBOJIOIUH,
TEOpHsl aHTPOIIOreHe3a); yueHuM (0 MyTsAX W HampaBieHusx sBoirounu; H.U.
BaBuiioBa 0 1eHTpax MHOrooOpasusi U MPOUCXOXKICHUS KYJIbTYPHBIX PACTCHHIA;
B.M. Bepuaackoro o Ouocdepe); cymHocTh 3akoHOB (I.MeHnzens; cLernieHHOoro
HacienoBanuss T.MopraHna; TOMOJOTHMYECKMX PSJIOB B  HACIEICTBEHHOM
W3MEHYHMBOCTH; 3aPOJBIIIEBOrO0 CXOACTBA; OMOr€HETUYECKOI0); 3aKOHOMEPHOCTEN
(M3MEHYMBOCTH; CLEIUICHHOTO HACIEAOBAaHUS; HACJIEIOBAHUS, CLEIJIEHHOTO C
MOJIOM; B3aUMOJICHCTBUSI TEHOB U HX IIUTOJOTHYECKHMX OCHOB); TIPaBHI
(momuHupoBanusa [ .MeHnens; 3KOJOTMUYECKON MNUpaMubl); TUNOTE3 (YUCTOTHI
rameT, CyIIHOCTH U TPOUCXOXKICHUS KU3HH, POUCXOXKICHHS YEIOBEKA);

‘cmpoenue  OUoNo2UYeCKUX 00beKmos: KIeTKH (XUMHUYECKH CcOCTaB U
CTPOEHUE); TEHOB, XPOMOCOM, KEHCKUX U MY>KCKHX TaMeT, KJIETOK MPOKAPHOT U
AYKapHOT; BUPYCOB; OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB; BHUJIA U
HKOCUCTEM (CTPYKTYpa);

“CYWHOCMb  OUONI02UYeCKUX Nnpoyecco8 U sA6leHutl: OOMEH BEUIeCTB WU
MPEBpAICHUs] PHEPTUU B KIIeTKE, (DOTOCUHTE3, TIACTHUECKUN U DHEPreTHUYECKUIN
oOMeH, OpOKEeHHE, XEMOCHHTE3, MUTO3, ME03, pa3BUTHE TaMeT Yy I[BETKOBBIX
pacTeHWid W TO03BOHOYHBIX JKMBOTHBIX, Pa3MHOXKEHHUE, OIUIOJOTBOPEHHUE Y
IIBETKOBBIX PACTEHUH ¥ ITO3BOHOYHBIX JKWBOTHBIX, WHAWBUAYATHLHOE Pa3BUTHE
opraHu3Ma (OHTOT€HE3), B3aUMOJCHCTBUE TE€HOB, IMOJYYCHUE TETEpO3ucCa,
MOJIUTUION/IOB, OT/IAJICHHBIX THOPUIOB, AEHCTBHE MCKYCCTBEHHOTO, JBIIKYIIETO U
CTaOMIIN3UPYIOLLETO ot0opa, reorpaguyeckoe U AKOJIOTUYECKOE
BUJI000pa30BaHue, BIMSHUE 3JIEMEHTAPHBIX (PaKTOPOB 3BOJIOLMH Ha T€HO(OHT
nomyJisiuu, (GOpMUPOBAHKUE TTPUCTIOCOOTICHHOCTH K Cpefie OOuTaHusi, KPyrOBOPOT
BEUIECTB M IMPEBPALIEHUS JHEPIHMU B HKOCUCTEMax MU Ouocdepe, 3BOJIOLUA
ouocdepsr,

*COBPEMEHHYI0 OUOIO2UYECKYI0 MEPMUHONOSUIO U CUMBOTIUKY

yMEThb

-00bACHAMYb: POJb OMOJOTHYECKUX TEOpUM, W, MPUHLHUIOB, TUIIOTE3 B
(GbopMUpOBaHUN COBPEMEHHOW E€CTECTBEHHOHAYYHOW KapTHHBI MHpA, HAYYHOTO
MHPOBO33PEHUS; CIWHCTBO JKMBOW W HEKHBOW TIPUPOJBI, POJCTBO KHBBIX
OpraHU3MOB, HCIOJb3ysl OHUOJOTMYECKHWE TEOPUH, 3aKOHBl M  IPaBUIIA;
OTPHUIIATENIFHOE BJMSHHUE aJKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB Ha
pa3BUTHE 3apojblllla YEJIOBEKAa; BIMSAHME MYTareHOB HAa OPraHU3M YEJOBEKa;
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B3aMMOCBSI3M OPTraHU3MOB W OKPYXAIOLIEH Cpe/bl; MPUYMHBI 3BOJIIOLMU BHJIOB,
YelnoBeKa, Owocdepsl, EAMHCTBA YEIOBEYSCKUX pac, HACICICTBCHHBIX U
HEHACJIC/ICTBEHHBIX HW3MEHEHMM, HaCIEICTBEHHBIX 3a00J€BaHUIl, TEHHBIX U
XPOMOCOMHBIX MYTAaIlMi, YCTOMYMBOCTH, CAMOPETYJISIIIUN, CAMOPA3BUTHUS U CMEHBI
HKOCUCTEM, HEOOXOIMMOCTH COXpPaHEHHUSI MHOTO00pasusl BUIOB;

- YCMAaHAsIU6ams 83aUMOCEA3U CTPOCHUA U (DYHKUMH MOJIEKYT B KIETKE;
CTPOCHUSI U (PYHKUIHMA OPraHOMJOB KIETKH; IJIACTUYECKOTO M SHEPreTUYECKOTO
OOMEHa; CBETOBBIX M TEMHOBBIX peakUuid (QOTOCHMHTE3a; MABWXKYIIUX CHII
HBOJIIOIUU; TTyTEH U HANPABJICHUIN YBOJIIOIUY;

-pewiams 3aJ]a4y pa3HOU CJI0KHOCTH MO OMOJIOTHH;

:COCMAasnamy cxemvl CKpEUIMBaHUs, MMyTH NEPEeHOca BELIECTB M SHEPTUU B
AKOCUCTEMax (LIeTH MUTAHUSI, MUIEBBIE CETH);

-ONuUCHI6aMs KIIETKH PACTEHUM M KUBOTHBIX (IO MHKPOCKOMOM), OcoOei
BHUJIa 110 MOP(OJIOTUYECKOMY KPUTEPHIO, IKOCUCTEMBI U arpOdIKOCUCTEMBI CBOEH
MECTHOCTH; TOTOBUTH M ONMCHIBATH MUKPOIIPENapaTHI;

*8bIA6/151Mb TIPUCIIOCOOJIEHNS Y OPTaHU3MOB K cpejie 00MTaHus, apoMop(o3bl
Y WIUO0AIANTAIINHA Y PACTEHUHN W KUBOTHBIX, OTIMYUTEIBHBIC MPU3HAKN KUBOTO (Y
OT/ICJIbHBIX OPTaHU3MOB), AOMOTUYECKHE U OMOTUYECKHE KOMIIOHEHTHI SKOCUCTEM,
B3aMMOCBSI3M OPTraHU3MOB B IKOCHUCTEME, UCTOYHUKH MYTAareHOB B OKpY’Karouien
cpene (KOCBEHHO), aHTPOINIOTEHHbIC U3MEHEHUS B SKOCUCTEMAaX CBOETO PETUOHA;

‘uccie008ams OUOJIOTUYECKUE CUCTEMbI Ha  OHOJIOTMUECKHX  MOJENSIX
(axkBapuym);

-cpasHuéams OMOJIOTUYECKHE OOBEKTHl (KJIETKM PACTeHUU, >KUBOTHBIX,
rpu0OB W OaKTepuii, IKOCUCTEMBI U arpO’IKOCUCTEMBI), MPOILECCHl M SIBICHUS
(oOMeH BeImecTB y pacTeHUW M KUBOTHBIX; IUIACTHUECKUN U DHEPTeTUYECKHM
oOMeH; (OTOCHMHTE3 W XEMOCHHTE3, MHUTO3 M MeHo03; OecCIojoe M II0JIOBOC
Pa3MHOXXEHUE; OIUIOJOTBOPEHUE Y IIBETKOBBIX PACTEHUA U TMO3BOHOYHBIX
JKUBOTHBIX; BHEIIIHEE M BHYTPEHHEE OIUIOJIOTBOpPEHUE; (POPMBI €CTECTBEHHOTO
oTOOpa; MCKYCCTBEHHBIH M €CTECTBEHHBIM OTOOp; CIMOCOOBI BUI000pa30BaHUS;
MaKpo- ¥ MHUKPOIBOJIIOIMIO; IMyTH W HAMPABJICHUS DBOJIIOLUK) U J€JIaTh BHIBObBI
Ha OCHOBE CPAaBHEHUS;

‘AHATUZUPOBAMb U OYEeHU8AMsb PA3INUHbIE THUIOTE3bl CYIIHOCTH KU3HH,
MPOUCXOXKJCHUSI JKU3HU M YEJIOBEKa, 4YEJIOBEYECKUX pac, TII00aJbHbIC
aHTPOTIOTCHHbIE W3MEHEHUs1 B Ouocdepe, 3TUUECKHE AacleKThl COBPEMEHHBIX
HCCIIeIOBAaHUM B OMOJIOTMYECKON HAyKeE;

-0CYWeCmenams CamoCmoamenshulll NOUCK OUoI02u4eckol uHgopmayuu B
pPa3TUYHBIX UCTOYHUKAX (y4eOHBIX TEKCTaX, CIIPABOUYHHUKAX, HAYYHO-TIOMYJISIPHBIX
W3JIaHUSX, KOMIBIOTEPHBIX 0a3zax, pecypcax VHTepHeTa) W TpPUMEHSTH €€ B
COOCTBEHHBIX HCCIICIOBAHUSX;

HCIIOJb30BaTh MPUOOPETCHHBIC 3HAHMS W YMEHHUS B TPaKTHYECKOU
JeATEeIbHOCTH U MIOBCEAHEBHOW KU3HU JUIS:

‘TPaMOTHOTO O(popMJIIEHHUSI pE3yJILTATOB OMOJIOTMYECKUX UCCIICIOBAHUM;

-000CHOBaHMS U COOJIIOICHUS MPABWII TIOBEJCHUS B OKPYXKAIOIIEH cpese, Mep
NpO(QUIAKTUKNA PacHpOCTpaHEHUs] BUPYCHbIX (B ToM uucie BUY-undekuun) u
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Ipyrux 3a0o0jieBaHUM, CTPECCOB, BPEIHBIX NPUBBIYEK (KypeHHE, aIKOTOIU3M,
HapKOMaHUs);

"OKa3aHMsI TEpPBOM IMOMOIIM NPHU NPOCTYAHBIX W JPYTUX 3a00JEBaHUSX,
OTPABJICHUU MUIIEBBIMU MPOTYKTAMH;

‘OnpeeNneHus COOCTBEHHOW MO3MIMU MO OTHOUIEHUIO K HKOJIOTMYECKHM
npobiieMaM, MOBEICHUIO B IPUPOTHOM Cpeie;

"OLICHKM 3THYECKHX AacCHEKTOB HEKOTOpPbIX HCCIEAOBaHUN B 00JacTu
OMOTEXHOJIOTUH (KIIOHUPOBAHKE, UCKYCCTBEHHOE OIUIOJIOTBOPEHUE).

‘TIPUOOPETEHHS] TPAKTUYECKOTO OIbITa ACATEIBHOCTU, MPEAIIESCTBYIOMIEH
npodeccCuoHaNbHOM, B OCHOBE KOTOPOH JIEKUT TaHHBIA YueOHbINH mpeaMmeT (ab3all
BBejieH [Ipukazom Muno6pnayku Poccun ot 10.11.2011 N 2643)

KaneHgapHo-TemaTudeckoe nnaHmpoBaHue ansa 11 knacca:
KonnyecTtBo 4YacoB B Hegento — 4
KonnyectBo 4yacoB 3a rog - 136

ABTOpbI Yy4ebHuka: bopoguH MN.M., J1.B., I'.M.Obimwuny, O.B.CabnuHa v ap.; nog pea. B.K.LLymHoro
n .M. ObiMwimua

Ne HanmeHoBaHve pasgena Kon-Bo yacoB
oKa
yp N TEMbI
Pazpgen 1. 3soniouus.
Mnasal. lomecTukauma v cenekums (14 4.)
1 ||/|HCprKTa)K MOT -001-16, NOT-016-16 'n.1 domecTukaums 2
2 WNckyccTBeHHbIM oT6op. OnpeaenerHne koadumLmeHTa HacnegyemocTu npum 2
MacCOBOM W MHAMBUAYanbHbIM oT6opam
3 CoBpemeHHble meToabl oT6opa NPNe1 «CpaBHMTENbHAA XxapakTepucTmka 2
nopog n copToB»
4 |FeTep03V|c N ero Ucnosib30BaHne B COBPEMEHHOM MpoLiecce 2
| |PacmmpeHme reHeTU4ecKoro pasHoobpasuns cenekunMoHHOro matepuana 2
I6 ||/|CI'IOJ'Ib3OBaHI/Ie B Cenexkuun MeToA4oB reHHOW Y FeHOMHOW NHXEHepUn 2
7 |0606u_1arou_u/u7| YPOK 2
MnaBsa 2 Teopusa aponouun. CBugetenbctBa 3ontouun (10 4.)
I8 |Pazsutne 3BOJOLMOHHBIX naen 2
9 OBONOLUMOHHAA Teopust [JapBuHa. CMHTETUYECKas TEOpUS SBOSTHOLMA 2
10 II'IaneOHTonormquKme n buoreorpadunyeckme CBUAETENLCTBA 3BOSHOLMMN 2
11 CpaBHUTENbHO-aHAaTOMUYECKME N SMOpPMONOrMyeckne cenaeTenscTea 2
3BONIOLINK
12 |MoneKynﬂpHo-reHequeCKme CcBUAETENbCTBA 3BONIOLIMK 2
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MnaBa 3. ®akTopbl aBontouun (22 4.)

13 |Bw,u,. Kputepun Bnga J1/p Ne1Mopdonornyeckuii Kputepui 2
14 Monynauna — aneMeHTapHasa eguHuua agontounm N3aMeHYMBoCTb NPUPOAHbIX |2
nonynsumn J1/p Ne2
15 ||_eHeTVI‘-IeCKa$| CTPYKTypa nonynauuin YpaeHeHne Xapam — BanHbepra. 2
16 |Peu.|eHV|e 3agay Ha ypaBHeHne Xapau -BaiiHGepra 2
17 CriyyanHble n3amMeHeHnsa YyacToT annenen B nonynsumsx. [Apend reHoB kak 2
dhakTop 3BOSIHOLNN
18 |ECTeCTBeHHbIl7I 0T6Op — HaNpaBnALLMIN akTop IBOMOLUK 2
19 |Cbopr| eCTECTBEHHOro 0T6opa 2
20 |BO3HVIKHOBeHVIe afjanTauui B pesyrbTaTe eCTeCTBEHHOro 0Tbopa 2
21 |I/I30ns|um;| 1 BOoobpasoBaHme 2
22 |Mvn<poesomouvm 1 MakKpO3BOoUUA 2
23 OBoNOLNSA N Mbl 2
FnaBa 4. Bo3HuKHOBEHME U pa3BUTUE XXU3HU Ha 3emne (14 4.)
24 |CyLLI,HOCTb Xu3Hu. MNMpeacTtaBneHnsi 0 BO3HUKHOBEHUN XN3HW Ha 3emiie 2
25 |06pa30|3aHV|e 6MoNornyecKknx MOHOMEpPOB 1 NONIMMEPOB 2
26 |d>opM|/|posaH|/|e 1 3BOMNOLMSA NPOOMOHTOB 2
27 |I/I3yqume nctopun 3emnu. NaneoHTonorus 2
28 |Pa33|/|T|/|e >KU3HW B KpUNTO30€ 2
29 |Pa3|3v|Tv|e Xn3Hn Ha 3emne B paHepo30e 2
30 |Pa60Ta c Tectamm no teme «lponcxoxageHue xn3Hu Ha 3emney. Tect 2
MnaBa 5. Bo3HMKHOBEHME U pa3BUTUE YenoBeKa — aHTponoreHes. (14 y.)
31 MecTo Yyenoseka B cucTemMe XXUBOro Mupa-mopdonormyeckme un 2
dbunsanonornyeckne aaHHble
32 MecTo yenoBeka B CMCTEME XXMBOro MUPA, AaHHbIE MOfekynsapHon duonorum u |2
Gronorun pasBuTUs
33 |I'Ipomcxo>|<,ueHv|e yenoseka. [NaneoHToNnornyeckne gaHHbIe 2
34 |I'IepBb|e npegcrasuteny poga Homo 2
35 |I'I09|BneH|/|e yeroBeka pa3yMHOro 2
36 |<Da|<Topb| 3BOMNIOLUMKM YenoBekKka 2
37 |O6o6u.|,eHv|e no Teme «AHTponoreHes» TecTupoBaHue 2
MnaBa 6. XKusas maTtepus kak cuctema (6 4.)
38 2

|CVICTeMbI 1 UX CBOWCTBA
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39 |Ca|v|oopraHV|3au.V|ﬂ B XXMBbIX cMcTEMAaX 2
40 |MHoroo6pa3V|e opraHm4yeckoro mupa. 2
41 |I'IOBTopeHV|e 1 0600ueHne pasgena 1 «OBonounsa»
Pazpgen 2. OpraHnambl B 3KONIOrM4eCKMX CUcTemax.
FnaBea 7. OpraHM3mMbl U OKpy>Kalowlasa cpeaa (164.)
42 B3aumMoOTHOLIEHNs1 opraHu3ama 1 cpeabl 2
43  [lonynsums Kak akonornyeckas cucrema 2
44 YCcTporcTBO nonynsumnm 2
45 [TnHamMmKa nonynauun, eé TUnbl U perynsaums 2
46 IBM,q Kak cuctema nonynsiumm 2
A7 MpucnocobrneHHoCTb. MNepexnBaHne HebNaronpUATHLIX YCIOBUIA U 2
pa3MHOXeHue
48 |B|/u:\ W ero Xu3HeHHas crTparterus 2
49 |B|/u:\ 1 ero akosormdeckas Huwa. >KnsHeHHble hopmebl 2
naBa 8. CoobuwecTBa 1 akocucTemMbl.(16 4.)
|50 |COO6LLI,eCTBa 11 3KOCUCTEMDb 2
I51 dPyHKUMOHanbHbIE 61OKM coobLecTBa. QHepreTYeckmne cessun, Tpocdudeckme |2
ceTu
|52 |Me>|<Bv|,u,osb|e N MEeXNonynsaunoHHbIe CBS3U B coobLLecTBax 2
|53 INpocTpaHcTBEHHOE YCTpOiicTBO CoobLLECTB 2
|54 NHaMyka coobLecTs 2
|55 [kak dhopmupytoTcs coobluectaa 2
|56 J1.P.Ne4. «OnucaHmne akocuctem Hallen MecTHOCTU» 2
I57 J1.P.Ne5. «M3yyeHne pasHoOOpa3nst MeNKUX NOYBEHHbIX YTEHUCTOHOIMX B 2
Ipa3HbIX 3KOCUCTEMAX»
Maea 9 buocdcpepa (6 4.)
58 |Buocdepa v ocHoBHbIE THMBI SKOCUCTEM 2
159 PKnBoe BelLecTBO 1 Broreoxmmmnyeckmne KpyroeopoTtbl B buocdepe 2
j60 Buocdepa n yenosek 2
MnaBa 10. Buonorn4yeckne oCHOBLI OXpaHbl NpupoAabl (16 4.)
I61 CoxpaHeHue n nogaepxxaHme 61MonorMyeckoro pasHoobpasus Ha 2
NonynsiLMOHHO-BUAOBOM W FEHETUYECKOM YPOBHSIX.
|62 CoxpaHeHue n nogaepxaHve buonornyeckoro pasHoobpasus Ha 2
9KOCUCTEMHOM YPOBHSIX.
|63 |5|/|onor|/|qe0|<|/||7| MOHUTOPWHT 1 BUonHanKauns 2
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|64 [locTmkeHms GuonorMm 1 oxpaHa npupoabl 2

65 O606LLeHMe 1 noBTOpeHne pasaena 2 «OpraHn3ambl B 3KONMOMMYeCKNX 2
cUcTeMax»
|66—68 |PesepB |6

JINTEPATYPA U CPELCTBA OBYYEHUA

OcHoBHas nuTepartypa

1. bopoguH MN.M., Obimwuy .H., Cabnuna O.B. u gp.; noa pea. B.K.LlUymHoro n .M. ObimMwnua.
YuebHuk Bronorusa. O6uwasa 6uonorma 10-11 knaccel. yrnybnéHHein yposeHb. M.: [poceeLleHne,.
2021 .-383 c.: un.

2. Obimwinu .M., Cabnuna O.B., Beicoukas J1.B. un gp. buonorus. O6uwasn 6uonorus. 10-11 knaccebl.
[MpakTukym.

3. AracboHoBa U.B., Cneornasoe B./. Obwasa 6uonorus. 6asoBbiin 1 yrnyoneHHbIn YPOBEHN:
YuebHuk HaBuraTop, 10 knacc, 11 knacc gns obweobpasoBaTenbHbIX yupexaeHuii ¢ CL-anckamu. -
M.: Opoda, 2014.

4. Cusornasos B.W., AracdpoHoBa N.B., 3axaposa E.T. O6wwas 6uonorusi. ba3oBblii ypoBEHbL: y4eo.
ansa 10-11kn. obweobpasoBaTenbHbix yupexaeHun / - M.: [ipoda, 2010. -368 c;

OdononHutensHas nuntTepartypa

1. bBartyes A.C., l'yneHkoBa M.A., EneHeBckun A.l'. Bruonorus. BonbLuowm cnpaBoOYHUK AN
LLUKOSTbHUKOB M nocTynatowmx B By3bl. - M.: [Jpoda, 2009;

2. borpgaHosa T.J1., Conogosa E.A. Bronorunsa. CnpaBoYHUK A4S CTapLUEKNAaCCHUKOB U
noctynatowux B By3bl. — M.: ACT-npecc, 2006.

3. Bbonrosa N.B. CoopHuk 3agay no obuen Guonoruum ansa noctynarowwmx B By3bl. - M.: « OHUKC
21 Bek» «Mup n obpasoaHuey, 2005;

4. BoHgapyk M.M., KosbinvHa H.B. buornorus. JononHuTensHble MaTtepuarbl K ypokam U
BHEKNACCHbLIM MeponpuaTusam no éuonorumn n akonoruun. 10-11 knaccel. Bonrorpag;:
Yuutensb, 2007.

5. Buonorus. C6opHUK 3agaHui ans nogrotosku k NNA. JlepHep .U, Knpunnenko A.A,
KonecHukos C.A, 2012-2015.

pyH H., CtayT Y., Tennop . Buonorusa B 3 Tomax. M.:, «Mup», 1996.
NoHuyapos O.B. NeHeTuka. 3agaun. — Capatos: Jlnuen, 2005.

Oukapes C.[. NeHeTuka: COopHuK 3agay. — M.: N3a-Bo «[epBoe ceHTsa0psa», 2002.

© 0o N o

EpbirvH B.H. bruonorus ans BbinyckHUKOB 1 noctynatowmx B BY3bl. YM.: KHoPyc, 2014.

10. MeaHoBa T. B. C60pHUK 3agaHui no obLuern 6uonormm: nocobue ans yyalumxcs
obuieobpasosart. yupexageHunin/d.B. MieaHoea, 'C. KannHosa, A.H.Msrkosa. - M.:
MpoceeLueHune, 2008- 2013(MNpoBepb CBOU 3HAHUS);

11. Kosnoea TA., KyumeHko B.C. bBuonorus B Tabnuuax 6-11 knaccel. CnpaBoyHoe nocobue. -
M.: Opoda, 2009;

12. Kupunenko A.A. Bruonorus. C60opHMK 3aad no reHeTuke. basoBbi 1 NOBLILWEHHbBIA YPOBHU
Elr3. Poctos-Ha-[oHy:JlernoH, 2009.

13. lepHep I'.N. O6was 6uonorus. MNMoypoyHbie TecTbl U 3agaHus. - M.: UMK, 2008-2014;

14. NumeHos A.B., lNMumeHosa WU.H. Buonorua. Angaktnyeckme matepuansl K pasgeny «ObLwias
6uonorusy. - M.: «M3pgatenscteo HLUISHACY, 2009;
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15. Numenos U.H. Nekuun no obwen 6uonornn. — Capatos: Jinuen, 2003.

16. Pebposa J1.B., Npoxopoea E.B. AKTnBHbIE hOpMbI U MeTOAbI 00y4YeHNs Guonornm.- M.:

17.

MpoceeleHmne, 1997;

®pocuH B., CuBornasoe B. V. FoToBMMCS K eANMHOMY rOCyaapCTBEHHOMY ak3ameHy. ObLyasn
6uonorus. - M.: poda, 2004. - 216c;

AneKTPOHHbLIe nocoous

1.

© ©o N o o b~ W

10.
11.
12.

Buonorusa. O6wasn 6uonorna 10 knacc. basosbin 1 yrnybneHHbIN YpoBHU. HaBuraTop.
MynbTumMeauiiHoe y4ebHoe nocobue. N.b. AracoHoBa, B./. Cneornasos.

Buonorusa. O6wasn 6uonorna 11 knacc. basosbin 1 yrnybneHHbIM YpoBHU. HaBuraTop.
MynbTumMeauniiHoe y4yebHoe nocobue. N.b. AracoHoBa, B.N. Cusornasos.

Buonorua 9-11 knaccbl. AngakTnyeckun n pasgaToyvHbIn MaTepuan.

Buonorusa 6-11 (Mactb 1,2).

Buonorusa. MynbTumeauinHoe conpoBoxaeHue ypokos 7-11 knacchbl.

Buornorusa B WwKone. 3NeKTPOHHbIE YPOKN U TECTbI.

Buonorusa abutypuenty. EIS.

Buonorus. Notosumes k EIMS.

Bonblias aHumknoneamsa Knpunna n Medoams (2 gucka).

Buonorus. 1C: Penetutop. [ns abUTypmneHTOB, CTapLLEKITACCHUKOB U yYUTENEN.
Buonorus, 6 — 11 knacc. Yactb 1,2.JTabopaTopHbI NPaKTUKYM.

OTkpbiTag 6uonorusa. Bepcusa 2,5. Astop kypca [1..MamoHTOB.

UHTepHeT-pecypchl:

1.
2.

© © N o 0 bk

http://old.fipi.ru/ (PeaepanbHbIn MHCTUTYT Negarorndyecknx namepenunn (PUMM))

http://www.fcior.edu.ru/ (PeaepanbHbIi LEHTP MHPOPMAaLMOHHO-06pa3oBaTeNbHbIX
pecypcos, ®LINOP)

http://school-collection.edu.ru/ (EgnHas konnekumsa uMdpoBbIX 06pas3oBaTernbHbIX PECYPCOB,
EK LIOP)

http://festival. 1september.ru/ (Pectnsans negarorndeckux naen «OTKPbITBIN YPOK»)

http://www.chemistry48.ru (JlnuHbIi canT)

http://www.uroki.net/docxim.htm (Ons yuntens xumumn n 6uonorun)

http://www.krugosvet.ru/taxonomy/term/46 (QHumknoneamsa Kpyrocser)

http://interneturok.ru/ru/school/biology/10-klass (Bugeoypoku. buonorua 10 kn)

http://interneturok.ru/ru/school/biology/11-klass (Buaeoypoku. Buonorus 11 kn)

. http://biology-online.ru/ (CoBpemeHHbIe Ypoku Grnonormn. bruonormus oHnarH)
11.
12.
13.
14,
15.
16.

http://luts.ucoz.ru/load/27-1-0-109 (3aHumatenbHas 6uonorus)

http://multiring.ru/course/biology/content/index.html#.VDoJ3FfgX5Q (OTkpbiTaa Guonorns)

http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx (TecTbl OHNanH)

http://85.142.162.119/0s11/xmodules/gprint/afrms.php?proj= (OTkpbITbIN 6aHk 3agaHun EM3)

http://ege.yandex.ru/ (E'3 n NMA Ha Angekce)

http://bio.reshuege.ru/ (Pewy EI3 no 6uonoruun. TemaTtnyeckne TecTbl)
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17. http://bio-fag.ru/map3.html (TecTsl, 3aga4m no Guonormm)
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