


1.IHOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMMa pa3paboTaHa Ha OCHOBAaHHUU TNPUMEPHOM MPOrPaMMBbl
cpeaHero obmiero oOpazoBaHus 10 Ouojoruu (yriayOJICHHBIM YpPOBEHb) U
aBTOPCKOM MporpaMmbl cpefHero obiiero oOpa3zoBanus mo Ouonoruu 11 kmacc
(yriyOneHHblid  ypoBeHb), aBTopbl: .M. [pmmmmn, JI.B. Beicoukas, O.B.
Cabnuna. M.: [Ipocsemenue, 2021. TlporpamMmma pekoMeH10BaHa MUHHUCTEPCTBOM
oOpazoBanusi u Haykun P®, pazpaboraHa Ha OCHOBE aBTOPCKOW MPOTPaMMBI IO
ouonoruu ansa 10-11 kmaccoB OY. YrmybOnenusii ypoBeHb. ABTophl:. bruonorus
[''M. Jpimiui, JI.B. Beiconikasi, O.B. Cabnuna. M.: [Ipocsemenue, 2021,

[Iporpamma paszpaboTtaHa C y4€TOM aKTyallbHBIX 3a7a4 OOy4deHHS,
BOCIIUTAaHUSI M pa3BUTUd oOydarommxcs. IIporpamma ydMTBIBae€T YCIOBHS,
HEOOXOAMMBIE JJIi Ppa3BUTUS JIMYHOCTHBIX W  TMO3HABaTEIbHBIX KA4YeCTB
oOyuatomuxcs. I[Iporpamma paccuntana Ha 68 yacoB. B mporpamme conepxutcs
MPUMEPHBIN MepeUueHb JTA00PATOPHBIX U MPAKTUYECKUX PabOT, HE BCE U3 KOTOPHIX
00s13aTeNbHBI JIJIS1 BBITIOJIHEHUS, MOXKET BBIOpAaTh M3 HHUX Te, JUIsl IPOBEICHUS
KOTOPBIX €CTh COOTBETCTBYIOIIUE YCIOBUS B LIKOJIE.

B cucteme ecTecTBEeHHO-HAyyHOro 0Opa3oBaHUsl OMOJIOTHUS KaK Yy4eOHBIH
IpeIMET 3aHUMAeT Ba)XXHOE MECTO B (POPMUPOBAHUU HAYYHON KapTHUHBI MHPA,
DKOJIOTUYECKOTO CO3HAHMS; LIEHHOCTHOTO OTHOIICHMS K J>XUBOM IpUPOJE H
YEJIOBEKY; COOCTBEHHOM MO3UIMHU IO OTHOIIEHUIO K OMOJIOrM4eCKO HHPpOpMaLIHH,
MOJIy4a€MOW U3 Pa3HBIX UCTOYHUKOB.

OcBoeHue mnporpammbl M0 OHUONOrMM OOECIEUMBAET OBJIAJEHUE OCHOBaAMH
y4eOHO-UCCIEI0BATENbCKON  ACSITENbHOCTA, HAYyYHBIMU METOJAMH  pELICHUs
Pa3UYHBIX TEOPETUUECKUX U MPAKTUUECKUX 3a/1a4.

WN3yyenue Ouonoru Ha NOpo(UILHOM YpOBHE OpPHUEHTHPOBAHO Ha
HNOJFOTOBKY K MOCHEAyIoleMy IpodhecCHOHaTbHOMY 00pa30BaHHIO, pa3BUTHE
UHIMBHUIYAJIbHBIX CHOCOOHOCTEH, oOydarommxcss myTéM Oosiee IIyOOKOro, 4em
npenycMaTpuBaeTcsi 0a30BBIM YPOBHEM, OBJIAJEHUS OCHOBaMH OWOJIOTUH U
METO/AMH U3yYEHHs OPraHUYECKOr0 MUPA.

N3yuyenue Ouosoruu Ha MpO(UILHOM YPOBHE OOECIeurBacT: MPUMEHEHUE
MOJIYYCHHBIX 3HAHUUW JJI PEIICHUS MPAKTUUECKUX U y4eOHO-UCCIIeI0BATEILCKIX
3aJa4, yMEHHE CUCTEeMAaTHU3UpOBaTh U 0000IIaTh MMOJYYCHHbIC 3HAHUS;, OBJIa/ICHUE
OCHOBAMHM HCCIIEIOBATEIBCKON ACSITEIBHOCTH OMOJIOTMYECKOW HANpPaBIEHHOCTH U
IPaMOTHOTO OOPMIIEHUS TTOJIYYEHHBIX PE3yJIbTaTOB.

N3yuyenue npeamera Ha NpodUILHOM YpOBHE MO3BOJISIET (POPMHUPOBATH Y
oOy4JaronmMxcst yMEHUE aHaJu3UpOBaTh, MPOTHO3UPOBATH U OLEHUBATH C IMO3UIIMH
HKOJIOTUYECKON  O€30MacHOCTH  MOCHIENCTBHS  JICSITEIbHOCTH  4YelloBeKa B
HKOCUCTEMAX.

Ha mpoduibHOM ypoBHEe wu3ydeHue mnpenmera «buonorus» B 4YacTu
dbopMupoBaHus y OOy4alOUIMXCAd HAYYHOTO  MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METOJIOB, OCBOCHHUS MPAKTHUYECKOTO NPUMEHEHUS HayIHBIX
3HaHUW OCHOBAaHO Ha MEXMPEAMETHBIX CBSI3AIX C NpeaMeTamu oOjactei
€CTECTBEHHBIX, MATEMAaTUYECKUX U TYMAHUTAPHBIX HAYK.
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OO0masi XxapakTepuCTHKA Y4eOHOI0 npeamera

B cucreme ecTtecTBEHHO-HAy4yHOro 0Opa3oBaHMsI OWOJIOTHS KakK y4eOHbIN
IpeIMET 3aHMMAaeT Ba)KHOE MECTO B (POPMUPOBAHMM: HAYYHOM KAPTUHBI MUPA;
(GYHKIMOHATIBHOM TPaMOTHOCTH, HEOOXOAMMOM i TOBCEIHEBHOW >KU3HH;
HABBIKOB 3JI0POBOTO U OE30MACHOTO JJIS YEJIOBEKa M OKpY:Karolleh cpenibl oopasza
YKU3HH; HKOJIOTHYECKOTO CO3HAHMS; IEHHOCTHOTO OTHOLIEHUS K dKUBOU MPUPOJIE U
YeJIOBEKY; COOCTBEHHOM MO3UIMHU IO OTHOIIIEHHIO K OMOJIOTHYecKOor nH(opmaiuu,
MOJTy4aeMOM M3 pa3HbIX MCTOYHUKOB. M3yueHune Ouonoruu co3gaét yCiaoBHS s
dopMupoBaHus y  OOydyalolmUXCS  MHTEUIEKTYaJIbHBIX,  TPaXJIaHCKHX,
KOMMYHUKAIIMOHHBIX 1 HH(POPMAITMOHHBIX KOMITETEHITUH.

N3yuenne kypca «buosiorus» B cTapiie IIKOJE HAIPABICHO HA PEIICHUE
CIIEIYIOUIUX 3244

1) ¢opmMupoBanue cucTeMbl OHOJOTMYECKHX 3HAHUN KaK KOMIIOHEHTa
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA;

2) pa3BUTHE JIMYHOCTH OOYYAIOIIMXCS, WX MHTEJUIEKTyalbHOE M
HPABCTBEHHOE COBEPILIECHCTBOBaHHE, (POPMUPOBAHUE Y HUX T'YMAHUCTHUECKHUX
OTHOILIEHUH U HKOJIOTUYECKU 1€71ecOo00pa3HOro MOBENEHUs B OBITY U TPYAOBOM
NeSTEIbHOCTH;

3) BBIPAOOTKY TOHMMAaHHUS OOIIECTBEHHOW TOTPEOHOCTH B Pa3BUTUHU
ouonoruu, a TaKke (OPMUPOBAHHME OTHOLIEHUS K OMOJOIMM KaK BO3MOKHOM
obsactu OyAyiel MPakTUYECKOU IeSITENbHOCTH.

Hean Ouonormyeckoro oOpazoBaHus B CTaplieil MIKoJae GOpMYIHPYIOTCS Ha
HECKOJIbKMX  YPOBHSIX: TJ00adbHOM, METalmpeIMETHOM, JIMYHOCTHOM |
IpeIMETHOM, Ha ypoOBHE TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS COJCpIKaHUS
IPEIMETHBIX POTPAMM.

['noGanpHbIe 1€MW OUOJOTUYECKOTO O00pa3oBaHUS SBIISIIOTCS OOIIMMH JIs
OCHOBHOM UM CTaplIel HIKOJbI U OINpPENESIIOTCS COLUANIbHBIMU TPEOOBAaHUSMH, B
TOM YHCI€ W3MEHEHHEM COLMAIbHOM CHUTyallud pa3BUTHUS — POCTOM
WH(OPMAITMOHHBIX MEPErpy30K, M3MEHEHHEM XapaKTepa U CIocoO0B OOIIEeHUsS U
COIIMAJIBHBIX B3aUMOJIEHCTBUN (00BEMBI M CIOCOOBI TOJNydeHHs] HHGOpPMAIUH
MOPOKIAIOT Psii 0OCOOEHHOCTEW pa3BUTHSA COBPEMEHHBIX MOJpOocTKOB). Hanbonee
NPOAYKTUBHBIMUA TSI PEIICHUS 3aJad  Pa3BUTHS  TOJPOCTKA  SBJISFOTCS
COLIMOMOpAaJIbHAsA U UHTEIIEKTyaJIbHasi B3pOCIOCTb.

[Tomumo 3TOTO, TIIOOATBHBIC IETH (POPMYITHPYIOTCS C YIETOM PACCMOTPEHHUS
OMoOrHUecKoro 00pa3oBaHusl KaKk KOMIIOHEHTa CHCTEMbI 0Opa30BaHMs B IIEJIOM,
MOATOMY OHH SIBJISIFOTCS HanboJiee OOITMMU U COLIMAIBHO 3HAYUMBIMU.

C  yu€éroM  BBIIICHA3BAaHHBIX  MOIXOJOB  TJOOATbHBIMU  ILETSIMHU
OMOJIOTMYECKOT0 00pa30BaHUs SABIISIIOTCS:

coupagu3amus OoOyJaromMXCs KaK BXOXKACHHE B MHDP KYJIbTYpHl U
COLIMAJIbHBIX OTHOLICHHWM, oOecreuuBarollee BKIIOYEHHE YYaIUXCS B Ty WIH
UHYIO Tpynmny Ju00 OOIIHOCTh — HOCHUTENs €€ HOPM, LIEHHOCTEH, OpUEeHTAlIUH,
OCBaMBAaE€MbIX B MPOIIECCE 3HAKOMCTBA C MHUPOM KUBOM MPUPOIBL;

npuodieHne K TO3HABATENbHOM KYJIbTYpe KaK CHUCTEME IO3HABaTEIbHBIX
(Hay4YHBIX ) IIEHHOCTEH, HAKOTUICHHBIX OOIIECTBOM B chepe OMOTOTHIECKON HAYKH.



[Tomumo sToOro, OMONOrMYECKOEe OOpa30BaHHME Ha CTapIlied CTYNEHU MPU3BAHO
00eCIeYuTh:

OPUEHTALMI) B CHUCTEME ATHUYECKUX HOPM M IEHHOCTEH OTHOCHUTEIIbLHO
METOJIOB, PE3YJIbTATOB U JOCTHKEHUM COBPEMEHHON OMOJIOTUYECKON HAYKU;

pa3BUTHE  TIO3HABATENIbHBIX  KA4eCTB  JIMYHOCTH, B TOM  YHCIIE
MO3HABATENIbHBIX ~ HMHTEPECOB K  HU3YYEHUI0O  OOIMMX  OHOJOTHYECKHUX
3aKOHOMEPHOCTEHN 1 caMOMy POLIECCY HAYYHOTO TTO3HAHUS;

oBJIaJleHe  y4eOHO-TIO3HABATEIBHBIMH W IICHHOCTHO-CMBICIIOBEIMU
KOMITETCHTHOCTSIMUA 111 (JOPMUPOBAHUST TIO3HABATEIIPHOW ¥ HPABCTBEHHOMN
KyJbTYPhI, HAYYHOTO MHPOBO33PCHHS, a TaK)K€ METOJOJOTHEH OHMOJIOTHYECKOTO
OKCIIEPUMEHTA U DJIECMEHTAPHBIMHU METOIaMH OHMOJIOTHYECKUX

(opMHUpPOBaHHE DKOJOTHYCCKOTO CO3HAHUSA, IICHHOCTHOTO OTHOIICHUSA K
YKABOW NPUPOJE U YEIIOBEKY.

MecTo Kypca B Y4eOHOM ILJIaHe.

CornacHo YueOHOMY IUJIaHYy U TOJIOBOMY KalleHaapHoMmy Tpaduxy MBOY
«JIuneit «JlepkaBay, ¢ yueToM NMPOMEKYTOUHBIX KaHUKYJI, HA U3yYEHUE OMOJIOTHH
B 11 kmacc npemycmorpeno 34 y4yeOHbIX Henenu. JlanHas pabouasi mporpamma
paccuntanHa Ha 68 u. 11 kimacc 24aca B HeNENi0, B COOTBETCTBUM C Y4EOHBIM
MJIAHOM IITKOJIBI.

Conepskanue Kypca OMOJIOTUM B CTaplieil mIkoje 0oJjiee MOJHO PacKpbIBaeT
oOmrue OMOJIOTHYECKHE 3aKOHOMEPHOCTH, IMPOSIBIISIONINECS HAa PAa3HBIX YPOBHIX
OpTraHU3aIliN KUBOK TTPUPOIBI.

2.PE3YJIbTATbBI OCBOEHUSA KYPCA BUOJIOT'UHN
JleaTrenbHOCTh  00pa30BaTENbHOTO — yUpexieHus oOmiero oOpa3oBaHUsS B
oOydyeHnu OWOJOTUU B CpeaHel (TOJIHOM) IIKOJe JOJDKHA ObITh HampapjieHa Ha
JTOCTIKCHHE 00YUYaIOIIUMHUCS CIISTYFOIIIX

JIMYHOCTHBIX Pe3yJIbTATOB:

1) peanmuzanuu STUYECKUX YCTAHOBOK I10 OTHOIICHHIO K OHOJIOTHYECKUM
OTKPBITUSIM, UCCIICIOBAHUSIM U UX PE3yJIbTaTaM;

2) mpu3HaHUS BHICOKOM IIEHHOCTH KU3HH BO BCEX €€ MPOSBICHUAX, 3[I0POBbs
CBOETO U JIPYTHUX JIOJCH, peaan3alui yCTAaHOBOK 3/J0POBOTO 00pa3a KU3HH,

3) chopMHpPOBAaHHOCTH II03HABATEIBHBIX MOTHBOB, HaIlpaBJICHHBIX Ha
MOJIy4YCHUE HOBOTO 3HAHUS B o00OiactTh OWONOTMHM B CB3U ¢  Oymymiei
poeCCHOHANTEHOMN IeATeIbHOCTIO WM OBITOBBIMU TIPOOJIEMaMH, CBSI3aHHBIMU C
COXpaHEHHEM COOCTBEHHOTO 3/I0POBbS M IKOJIOTUYECKON 0€30MacHOCTH.

MeTanpeaMeTHbIMH Pe3yJIbTATAMH OCBOCHHS BBITYCKHHUKAMU CTapIIeh
IITKOJIBI 0230BOTO Kypca OHMOJIOTHH SBIISIIOTCS:

1) oBiameHWe COCTAaBISIONIUMU  MCCIIEIOBATEILCKOM U MPOEKTHOM
NeATEeILHOCTH, BKIIIOUas YMECHHSI BUJIETh MPOOJIEMY, CTAaBUTh BOTIPOCHI, BBIIBUTAThH
TUIOTE3bl, J1aBaTh OMPENCICHUS TOHATUSM, KIAacCU(UIIMPOBATh, HAOJIIOIATH,
MIPOBOJIUTH JIKCIIEPUMEHTHI, J€IaTh BBIBOJBI M 3aKIIOYCHUS, CTPYKTYpPHPOBATH
MaTepua, OObSICHITh, I0Ka3bIBaTh, 3AIUINATH CBOU UJIEH;

2) ymeHus paboTath ¢ pa3HbIMU UCTOYHUKAMU OMOJIOTUYECKOM MH(OpMAaIIIHK
HAaXOJUTh OMOJIOTHYECKYI0 HWH(GOPMAIMI0 B PA3IMYHBIX HCTOYHUKAX (TEKCTE
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y4eOHMKa, HAyYHO-TIOMYJISIPHOM JIUTEpaType, OWOJOTHYECKUX CJIOBAapsSAX U
CIIPaBOYHHMKAX), aHAIM3UPOBATh W OIIEHUBATh HH(OpPMAIMIO, MPeoOpPa3OBHIBATH
uH(GOpMAIUIO U3 OJHOUN (POPMBI B APYTYIO;

3) cmocoOHOCTh BBHIOMpATh I1IEJEBbIE W CMBICIOBBIE YCTAaHOBKM B CBOMX
JEUCTBUSAX U MOCTYNKAX IO OTHOUIEHUIO K KUBOW MPHUPOJE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPYKAIOIIUX;

4) ymeHusl aJIeKBaTHO HCIIOJIb30BaTh PEUEBbIE CPEJCTBA I JUCKYCCHUH H
apryMeHTallud  CBOE€M  MO3WIIMM, CpaBHHUBATh pa3Hble TOUKU  3pEHMUS,
apryMEHTHPOBATh CBOIO TOUKY 3pEHUS, OTCTAUBAThH CBOIO MO3UIIHUIO.

IIpeamMeTHBIMH pPe3yJIbTATAMM OCBOCHHS BBITYCKHHUKAMH CTapIICH IIKOJbI
Kypca 0nosioruu 6a30BOro YpOBHS SIBJISIOTCS:

B nmno3HaBareJbHOM (MHTE/UICKTYaJbHOH) cdepe: XxapakTepHUCTHKA
coliep>KaHusl OUOJIOTUYECKUX TEopud (KJIETOYHasi,  SBOJIOIMOHHAS TEOPHUS
HapBuna); yueHuss Bepnamckoro o  Owocdepe; 3akoHOB — MeHnuens,
3aKOHOMEPHOCTEH W3MEHYMBOCTH; BKJaJa BBIJAIOMIMXCS YYEHBIX B Pa3BUTHE
OMOJIOTUYECKON HAYKH; BBIJICICHUE CYIECTBEHHBIX MPU3HAKOB OMOJIOTHYECKUX
O00BEKTOB (KJIETOK: PACTUTENbHBIX U KUBOTHBIX, IOSJCPHBIX U AJIEPHBIX, MTOJOBBIX
U COMAaTHYECKUX; OPraHM3MOB: OJIHOKJIIETOYHBIX M MHOTOKIIETOYHBIX; BHJIOB,
AKOCHUCTEM, Onocdepbl) U mporeccoB (0OMEH BEIIECTB, Pa3MHOXKECHHE, JEICHUE
KJIETKH, OIUIOJOTBOPEHUE, JEHCTBUE MCKYCCTBEHHOTO M €CTECTBEHHOI'O OTOOPOB,
dbopmMupoBaHUE NPUCTOCOOIEHHOCTH, 00pPa30BaHUE BUJIOB, KPYTOBOPOT BEILIECTB U
IpEeBpAIlCHUs JHEPTUU B 3KocHcTeMax U Ouocdepe); o0ObICHEeHHE posid OUOJIOTrUU
B (D)OpMHUpPOBAHMM HAYYHOTO MHUPOBO33PEHUS;, BKJIaJa OMOJIOTMYECKUX TEOPHUMl B
dbopMUpPOBAHUE  COBPEMEHHOM  €CTECTBEHHO-HAy4YHOW  KapTUHBI  MUPa;
OTPULIATEILHOTO BIUSHUS aJKOTOJIsl, HUKOTHHA, HApPKOTMYECKUX BEIIECTB Ha
pa3BUTHE YETIOBEKA; BIUSIHUS MYTareHOB Ha OPraHU3M YeJOBEKa, YKOJIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI; IPUYUH IBOJIIOINH, U3MEHSIEMOCTH BUOB, HAPYIICHHI
Pa3BUTHS OPraHU3MOB, HACJIEICTBEHHBIX 3a00JIeBaHUMN, MyTallui, yCTOMYUBOCTH U
CMEHBI DKOCUCTEM; TPUBEACHHE JOKA3aTEIhCTB (apryMEHTAINsI) €AMHCTBA KUBOU
U HEXUBOW MPHUPOJBI, POJCTBA KUBBIX OPTAaHU3MOB; B3aUMOCBSI3€H OPraHU3MOB U
OKpYXaroIeh cpejibl; HEOOXOUMOCTH COXPAaHEHHUsI MHOT000Opa3usl BUIOB; YMEHHE
MOJIb30BATHCS  OMOJIOTMUECKOW TEPMHUHOJIOTHEH ¥  CHMBOJIUKOW, pelIeHUue
AJIIEMEHTAPHBIX OMOJIOTMUECKUX 3a/lad; COCTaBICHHWE  DJEMEHTapHBIX CXEM
CKpCIMBAaHUS M CXEM IIepeHOca BEIIECTB W DHEPruM B IKOcUcTeMax (Ienu
MUTaHMs); OMNHCaHWe O0coOel BUIOB 1O MOP(OJOTHYECKOMY KPUTEPUIO;
BBISIBJICHUE W3MEHYUBOCTH, MPUCTIOCOOJICHUN OPraHU3MOB K cpefie oOWTaHus,
MCTOYHUKOB MYTareHOB B OKpYy»Karollled cpene (KOCBEHHO), aHTPOIMOTEHHBIX
W3MEHEHUH B DKOCHUCTEMAX CBOEM MECTHOCTH; M3MEHEHUHW B JIKOCHUCTEMAX Ha
OMOJIOTMYECKUX MOJIESAX; CpaBHEHUE OHOJIOTHYECKHMX OOBEKTOB (XMMHUYECKHUI
COCTaB TeN >XUBOM W HEXUBOHW NPUPOJbI, 3apOJbIIIA YEJIOBEKa U JPYTUX
MJIEKOTUTAIOIIUX, TPUPOJIHBIE SKOCUCTEMBI U arPOAIKOCUCTEMBI CBOEH MECTHOCTH),
MPOIIECCOB (€CTECTBEHHBIM W HMCKYCCTBEHHBIM OTOOpHI, IMOJOBOE M Oecrmosioe
pa3sMHOXeHHUE) ¥ (OPMYIMPOBKA BHIBOJIOB HA OCHOBE CPABHEHHSI.



B 1EeHHOCTHO-OpPHEHTAIMOHHOM cdepe: aHaIM3 W OLEHKA Pa3IMYHBIX
TUIIOTE3 CYIIHOCTH KU3HHU, IPOUCXOXKICHNUE YEIOBEKAa U BOZHUKHOBEHUE YKU3HU,
rJ100aJbHBIX HKOJIOTUYECKUX NPOoOJeM U MyTeM HMX pelleHus, IOCIEICTBUI
COOCTBEHHOM JEATENILHOCTH B OKPY’KaroIlel cpeie; OMoaornueckoi nHpopmanu,
IOJy4aeMOM M3 Pa3HbIX HCTOYHUKOB; OLIEHKA 3TUYECKHX AaCIEKTOB HEKOTOPBIX
UCCIIEJOBaHUM B 00JacTM  OMOTEXHOJOIMM (KJIOHHUPOBAaHUE, HCKYCCTBEHHOE
OIJIOIOTBOPEHME, HANpaBIEHHOE HW3MEHEHUEe reHoma). B cdepe Tpynosoii
JIESITEIbHOCTH: OBJIQJICHHE YMEHHUSIMU M HaBBIKAMH TOCTAHOBKU OMOJOTHYECKHX
OKCIIEPUMEHTOB U OOBSACHEHUS UX pe3ynbratoB. B cdepe Pusuueckoi
JESTEIbHOCTH: OOOCHOBAaHME W COONIOJCHHE MEp MNPOPHIAKTUKH BUPYCHBIX
3a00/ieBaHUi, BpEOHBIX MPHUBBIYEK (KypeHHE, YMHOTpeOJeHHE  aJKOTOJIs,
HapKOMaHUs); IPaBUJI ITOBEJICHUS B OKPY>KalOIeH cpee.

BbinycKHMK HAa TPO(PUIBLHOM YPOBHE MOJYYUT BO3MOKHOCTh
HAY4YNThCS:

® OpraHu30BbIBaTb W NPOBOJUTH HWHAMBUAYAJIBHYIO HCCIEN0BATEIBCKYIO
JEeSATENIbHOCTh 10 Ouonoruu (uim paszpabaThlBaThb MWHAMBHUIYAJIbHBIN IMPOEKT):
BBIIBUTaTh TUIIOTE3bl, IUIAHUPOBAaTh pabOTy, OTOMpaTh U IMpPeoOpa3OBHIBATH
HEOOXOIUMYI0 MH(OpMaLMIO, TPOBOJUTH 3KCIEPUMEHTBI, HHTEPIIPETUPOBAThH
pe3ynbTaThl, JeNaThb BBIBOJBI HAa OCHOBE IMOJYYEHHBIX PE3YJIbTATOB,
IPEACTABIATh MPOAYKT CBOMX HMCCJIEIOBAHMIA; MPOTHO3UPOBATH MOCIEACTBUS
COOCTBEHHBIX HCCJIEIOBAHUNA C YYETOM STUYECKHX HOPM M 3KOJIOTMYECKHX
TpeOOBaHMIA;

® BBIICIATH CYHIECTBEHHbIE OCOOCHHOCTH U3HEHHBIX LUKIIOB MPEICTaBUTENEH
Pa3HbIX OTAEJIOB PACTECHUI M THUIIOB >KMBOTHBIX; U300paKaTh LIMKIJIBI PAa3BUTHS
B BHJIE CXEM;

® AHANU3MPOBATHh U KCIOJIb30BaTh B PEIICHUU YUYEOHBIX U HCCIEAOBATEIBCKUX
3a/1a4 MH(GOPMALIMIO O COBPEMEHHBIX HCCIEAOBAaHUSAX B OMOJIOTUHU, MEAUIIMHE U
HKOJIOTUH;

® apryMEHTUPOBATb HEOOXOJMMOCTh CHHTE3a €CTECTBEHHO-HAYYHOTO U
COLIMOTYMAHUTAPHOTO 3HAHMSI B 3MOXY WH(POPMALMOHHON LIMBUIIU3ALUY;

® MOJEIUPOBaTh M3MEHEHHE HKOCUCTEM II0J BIUSHUEM pa3JIMYHBIX TPYII
(bakTOpOB OKpYXarolieil cpefbl; — BBISBIATH B MPOLIECCE MCCIIEI0BATENbCKON
NEATEIbHOCTH IOCJEICTBHSI aHTPOINOIE€HHOIO BO3JCHCTBUS HAa 3KOCHCTEMBI
CBOETO  pEeruoHa, TMpeayiaraTb CIOCOObI  CHUKEHHS ~ aHTPOIIOI'€HHOTO
BO3JICUCTBHS Ha 9KOCUCTEMBI; — HCIOJIb30BATh MPUOOPETEHHBIE KOMIIETEHIIUU
B MPAKTUYECKOU JEATEIBHOCTH U MOBCEIHEBHOW U3HM, ISl TPUOOPETEHHUS
OMbITA JIEATEILHOCTH, NPEAIIECTBYIOMENH MpodhecCuOHANbHOW, B OCHOBE
KOTOPOMH JISKUT OMOJIOTHSI KaK Y4eOHbIN Npe/IMET.



COJEPXAHME YYEBHOI'O IPEJIMETA

Paspea 1 9BOJIIOIIUA OPTAHUYECKOI'O MUPA

JloMmecTuKkanua U ceJeKUUA

JlokazaTenbcTBa SBOJIOLMU  JKUBOM  mpuponbl. IlaneoHtonornueckue,
Oouoreorpaduyeckue, CpaBHUTEIbHO-aHATOMUYECKHE, JMOPUOJIOTHYECKUE WU
MOJIEKYJISIDHBIE CBUJETEIbCTBA DJBOJIOUMHA. DBHOT€HETMYECKHiI 3aKOH. 3aKOH
3apOJBIIIEBOTO CXOJICTBA.

BoO3HUKHOBEHHE M pa3BUTHE 3BOJIOLUMOHHBIX HJEWH. 3HadeHue padbor
K.JInnnes, yaenus JXK.b. Jlamapka, sBomormonnon teopuun Y./lapsuna. XXusnp n
Tpyael Y.JlapBuna. Yuenune Y.J/lapBunHa 00 3Bomonuu. OCHOBHBIE TPHHLIUIIBI
ABOJIFOLIUOHHON Teopuu lapBHHa.

Pons  sBOoNOMOHHOW  Teopun B (POPMHUPOBAHUM  COBPEMEHHOM
€CTECTBEHHOHAYYHOU! KapTHUHBI MUPA.

JBwxkyniue cuiibl 3Bosrond. bopp0ba 3a cymectBoBaHue. EcTecTBEHHBIM
0TOOp— HampaBsOMUi (pakTop 3BoJOLUUA. DOPMBI €CTECTBEHHOTO OTOOpAa.
[TonoBoii oTOOp. AnanTanus— pe3yibTaT €CTECTBEHHOI0 oTOopa. Murpanuu Kax
(dakTop sBOMOLMU. B3aMMOCBSA3b IBUKYIIUX CHUJT BOJIIOLUY.

Jlemoncmpayuu. Cxembl, Tabmuubl U QoTorpaduu, WLTIOCTPUPYIOIIHUE:
(GOpMBI COXpAaHHOCTH HCKONAEMBbIX pPAaCTEHUH M IKUBOTHBIX; AaTaBU3Mbl MU
PYAMMEHTBI; aHAJIOTUYHBIE M TOMOJIOTHYHBIE OPraHbl; JOKa3aTeIbCTBA 3BOJIIOLNN
opraHudeckoro mupa. [laneoHTonornyeckue KOJIEKLIUH.

Teopus 3Boonuu. CeuaeTe1bCTBA IBOTIONNH. PAKTOPHI IBOJTIOLHUHA

CunreTnyeckass teopus 3BoIOIMH. DOPMUPOBAHHE CHHTETUYECKONM TEOPHUU
somonuu. Pabote C.C.YerBepukoBa u W.M.IlImanerayseHa. DnemMeHTapHbIE
daktopel  3Bomoumu.  HMccnenoBanus — C.C.YerBepukoBa. 3akoHomepHOCmU
HAC1e008aHUs NPUSHAKOE 8 NONYIAYUSX PA3HO20 MUNA.

[lonynsauus—  3J€MEHTapHas €AWHMIA  3BOJIOLMH. BHyTpuBMIOBas
U3MEHYMBOCTh. ['€HeTHYeckass CTpyKTypa MNONyJsUud. Ypaguenue u 3aKOH
Xapou— Baiinbepea. Mytalu Kak HMCTOYHHUK T€HETHUYECKOWM HW3MEHUYMBOCTHU
nonynsiiuid.  CrydaifHple  mpouecckl B momyisinuax.  Jpeid — reHos.
[TonmynsaunoHHbIE BOJIHBI. Pesynprars JBOJIIOLUH. dopmupoBaHue
MIPUCTIOCOOJICHHOCTH K cpezie oouTanusi. OOpa3oBaHNe HOBBIX BUOB.

Bun, ero kpurepuu. Ilyti u ciocoOs BumooOpa3oBanus. AJJIOMaTPUIECKOE
U cUMIIaTpuyeckoe Bujioo0pa3zoBanue. [lonyndiuus— cTpyKTypHas eAMHUIA BUJIA.
CoxpaHeHue MHOrooOpas3usi BHJOB KaK OCHOBAa YCTOMYHMBOCTH Ouochepsl.
Mukpo- W Makpod3BOJIOLUUA. ['€HeTHUYeCKHMe U OHTOT€HETUYECKHE OCHOBBI
sBoJionuu. [Tyt U HanpaBJICHUS 3BOJIIOIIUN (A.H. Cesep110B,
N .N.1lImansraysen). Apomopdo3s, uanoagantaius u oomias aerenepanus. Qopmoi
asonoyuU (Oueepeenyusl, KongepeeHyus, napaiieiusm). buonorunueckuit mporpecc.

Enunoe npeBo Xu3HU— pe3yapTaT 3BOJOUUU. [IprunHBl OMOIOTHYECKOTO
nporpecca u OMOJIOTHYECKOTO perpecca.

Llemoncmpayuu
Cxembl, Tabmuuel u (GoTorpaduu, WUTIOCTPUPYIOUINE: ABMXKYIIHE CHIIBI
HBOJIIOLIMM; JBIKYIIMH ¥ CTaOWIM3HPYIOIIUKA OTOOp; BO3HUKHOBEHHE U
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MHOTrooOpasue MPHUCIIOCOOJICHUI Yy OPraHUu3MOB (KAKTYyCOB, OpPXHAEH, MOPCKHUX
MJICKOITUTAIONIUX U T.J.); 00pa30BaHKUE HOBBIX BUJIOB B MPUPOJE; reorpaduyeckoe
U OKOJOTMYecKoe BHA000pa3oBaHue; (HOPMbI SBOJIOLMUH—  JIUBEPrEeHIUIO,
KOHBEPIeHIUIO, Mapajliean3M; MyTH 3BOJIOIUU— apoMop(o3, UAHO0aJaNTaIUIo,
JIereHepalliio; OCHOBHBbIE apoMop(}o3bl B IBOJIOIUM PACTEHUM U KUBOTHBIX;
ABOJIOLMIO PACTUTEIBHOTO U )KUBOTHOTO MUPA.

JlabopamopHwvie pabomuwi

JI.P.Nel.«Bunst agantanuii. BeisiBieHne mpucnocoO0IeHHOCTEN

JI.P.Ne2.«Bun u ero kpurepumn»

Bo3HukHOBeHHE U pa3BUTHE KU3HU HA 3eMiie

CymHocts ku3HU. OmnpeneneHuss KUBOro. OTIWYUTENbHBIE MNPU3HAKU
)KHUBOTO. ['mmore3pl mnpoucxoxacHus xu3Hu Ha 3emse. Onbitel D.Penu u
JL.ITactepa. CoBpeMEHHBIE TPEACTABICHUS O  BO3HUKHOBEHHUHM  JKU3HH.
N3yuenne wucropun 3emnu. [lameonrtonorus. MeTonbl  TE€OXpPOHOJIOTHHU.
N3menenue knumarta Ha 3emie. [peiid konTuHEHTOB. ATMocdepa IapeBHEH
3emuin. AOUOTEHHBIN CHHTE3 OpraHnyeckux BemiecTB. OOpa3oBaHUE U IBOJIIOIUS
ouononumepos. Poinbs JIHK u PHK B oOpa3zoBanum cuctem ¢ oOpaTHOM CBS3bIO.
OOpazoBaHue U IBOIIONMS OHoJoruyeckux MeMOpaH. OOpa3oBaHHE MEPBUYHBIX
reTepoTpodoB.

Imanvl 260110YUU  OpeaHUUecKo20 mupa Ha 3emie. PazBUTuUE XKHU3HU B
kpunto3oe. CumMOuMOTHYECKass Teopusi oOOpa3oBaHUsA HYKapuoT. Bcermblika
pazHoOoOpa3us )KMBOTHBIX B KOHIIE MPOTEpo30s. Pa3BuTe opraHnyeckoro Mupa B
naneo3oe. Pazpurue )xu3HN B Me3030€. Pa3BuTue *Ku3HU B KaltHO30¢€.

OcHoBHbI€ apoMOP(03bI B IBOJIONNH PACTCHUN U KUBOTHBIX.

JlabopamopHhwvie pabomul

JL.P.Ne3.«ApoMopho3bl pacTeHUM U JKUBOTHBIX)

Jlemoncmpayuu. Cxembl U TabIuIbl, WUTIOCTpUpytonme diaopy u dayny
MO3/IHETO TMPOTEPO30s, MaN€0305, ME30305, KailHO30s1 (JIEIHUKOBBIA NEPHOIN).
Hckonaemble OCTaHKH YKHUBOTO — OKaMEHEJIOCTH, OTHEYATKU
(maJyieoHTOIOTHYECKAsT KOJUICKITHS ).

Bo3HuKHOBeHHE U pa3BUTHE YeJI0BeKa— AHTPOIOreHe3

['MnoTe3bl MPOUCXOKICHUS YelioBeKa. MecTo uenoBeKa B CUCTEME KUBOTO
mupa. CpaBHHUTEIBHO-MOP(OJIOTUYECKHUE, ITOJIOTUYECKUE, ITUTOTCHETUYECKUE U
MOJIEKYJIIPHO-OMOJIOTMYECKUE NOKa3aTeabCTBA  POJCTBA  YEIIOBEKA W
YeJI0BEKOOOPA3HBIX 00€3bsIH.

DTamnbl  JBOJIIOLMM  4enoBeka.  llameoHTonmormyeckue  OaHHBIE O
MPOUCXOXKJICHUM W DBOJIIOIMK TPEAKOB uesioBeKa. ABcTpaionuTeku. [lepBbie
npencrasurenu poga Homo. Heannepranbckuil yenmoBek. MecTo HeaHIEepTAIbIIEB
B ABOJIIOIUY YesioBeka. KpoMaHbOHIIBI.

buonornyeckue Qaktopbl sBomOIMU  YenoBeka. CoruanbHbie (PaKTOPHI
HBOJIIOLIMM YEJIOBEKa— MBIIUICHUE, peyb, OpyAuMHas JeATelbHOCTh. Polb
COIIMAIBHONW  cpefapl B (DOPMUPOBAHWUM  YEIOBEUECKHX  HHAWBUAYYMOB.
CooTHollleHne OMOJIOTHYECKUX W COLUATBHBIX (DaKTOPOB B DBOJIIOIIUU YEIOBEKA.
Yenoseueckue pachl. [IpoucxokaeHue yeaoBeYecKuX pac. Ponb u3omanuu u
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nperipa reHOB B (OPMHpPOBAHHM pPACOBBIX MPHU3HAKOB. Kpumuka pacuzma u
COYUATILHO20 OAPBUHUIMAL.

Jemoncmpayuu. Cxemsbl U Ta0IHIIBI, WJUTFOCTPUPYIOLIHE:
MPEIIECTBEHHUKOB 4YeJOBeKa (aBCTPAJIONUTEK, HeaHepTalell, KpOMaHbOHEN);
opyausi TpyJa 4YeloBEeKa yMEJOoro, HeaHjaepTaiblla, KpOMaHbOHIA (IKCIO3UIUU
MECTHOTO KpaeBeaueckoro myses). Ilaneonmutuyeckoe MCKYcCTBO (PempOayKIUU
MPOU3BEICHUN NIEPBOOBITHBIX XYA0KHUKOB).

[IpoBenenne OHOIOTHYECKUX HCCIENOBAHUI: BBIBICHUE apoMOp(}o30B,
UIN0a TN TAllAN, PUCTIOCOOICHUH K cpe/ie OOUTaHMs y OPTaHU3MOB; HAOIIIOICHHE
U onucaHue ocobeil Buaa mo MOpEOIOTUYECKOMY KPUTEPHIO; CPaBHUTEIbHAsS
XapaKTepUCTHKa pPa3HbIX BHUJOB OJHOTO pojaa 1Mo  MOP(OIOTUYECKOMY
KPUTEPHIO, UICKYCCTBEHHOIO U €CTECTBEHHOro 0TOO0pa, (OpM €CTECTBEHHOTO
oTOOpa, cHocoOOB BHJI000pPA30BAaHUS, MHUKpPO- U MAaKpO3BOJIOLMH, NyTeH U
HaIIpaBJICHUI 3BOJIIOIMU; aHAJIM3 U OLEHKA Pa3IMYHbIX TMIIOTE3 BO3HUKHOBEHUS
YKU3HU Ha 3eMJIe, MPOUCXOKICHHS YelloBeKa U (HOPMUPOBAHMS YETIOBEUECKUX pac.

Cenexuus.

1. [IpakTuueckas pabora «CpaBHUTENbHAS XapaKTEPUCTUKA MTOPOJT (COPTOB)»

OKOCHUCTEMBI

Pa3znea 2.0PTAHU3MBbI B OKOJIOI'MYECKUX CUCTEMAX

OpranusMsbl 1 OKpPY:KaUIas cpeaa

B3auMoOTHOIIEHUSI OpraHu3Ma M Cpelbl. DKOJIOTHYECKue (PaKTopbl, ooujue
3AKOHOMEPHOCMU UX 6IUAHUS HA OP2AHU3Mbl. 3aKOH Onmumyma. 3aKoH
munumyma. buonoeuuweckue pummer. Domonepuoousm. 3aKOH TOJEPAHTHOCTH.
[Ipucnoco6nennocts. Ilomymsimus kak npupogHas cucrtema. Crpykrypa
nonyysiui. JnHamuka nomynsunid. JKusHeHHble cTpaternu. Buj kak cucrema
MOIYJISLIU . DKOJOTUYeCcKas HUIIA. JKuzHeHHbIe bopMmBbI.
Jemoncmpayuu. Cxembl W TaOMUIBI, WUIIOCTPUPYIONINE JKOJIOTUUYECKHE
(bakTOphI U UX BIUSHUE HA OPTaHU3MBI.

Coo01mecTBa ¥ 3KOCUCTEMBI

[TonsiTusi «OMOTEONEHO3» M «IKOCHUCTEeMa». BujoBas M MpoCTpaHCTBEHHAas
CTpYKTypa 5KocucTeMbl. KOMIOHEHTBI 3KOCHCTEMBI. DJHEPreTUYECKHE CBS3H.
[Tumessle cBsA3u B 3kocucteme. Tpoduueckue ypoBHU. Tunsi nuwjegvix yeneu.
[IpaBuna skonorudeckor mnupamuapl. KpyroBopor BEIIECTB W IPEBPALICHUSA
sHeprun B 23KocucteMe. CaMoperyssiiisi B OJKOCUCTEME. YCTOWYHMBOCTH H
IUHaMUKa 3kocucteM. Cmaouu pazsumusi sxocucmemvl. Cykyeccus.

[IpaBwiio »KOJOTUUECKON MUpaMuIbl. MEXBUIOBBIE U MEXKIIOMYJISIITUOHHBIE
B3aUMOJIEUCTBUS B dKocucTeMax. KoHKypeHus, CHMOMO03, albTPYU3M.

[IpocTtpancTBeHHas CTpykTypa cooOmiectB. JluHamuka skocucteM. Craguun
pa3BUTUA dKOCUCTEMBI. CyKIeCCHs. Y CTOMYUBOCTh SKOCUCTEM. 3EMJIICNICIIBUECKUE
KOCUCTEMBI.

Hemoncmpayuu. Cxembl 1 TaOIHILIbI, WUTIOCTPUPYIOLINE: PA3IMUHbIE SKOCUCTEMBI;
TpoUYEeCKUe YPOBHH HKOCHCTEMBI; TMHUIIEBbIE LENU MU CETH; SKOJIOTHYECKHE
MUPAMUJIBI; MEXBHJIOBbIE OTHOILECHUS; KPYTOBOPOT BEIIECTB W MpPEBpallCHUs




PHEPTUM B DOKOCHCTEeME;, Ccykreccuu. JlmHammdeckue mocobusi «Tummanbie
OHMOLIEHO3bI», K ATPOIIEHO3.

buocgepa

buochpepa — rmnobanbHas oskocucrema. Yuenue B.M. Bepnaackoro o
ouocepe. buombl. JKuBoe BemecTBO M OMOT€OXMMHUYECKHE KpPYTOBOPOTHI B
ouocepe. OcobeHHocTn pacnpeneneHuss 6uomaccsl Ha 3emiie. buosornueckuii
KpYTroOBOPOT. buozennas muepayusi amomos. IBononus ouocdepsl. buocdepa u
4yenoBeK. [7o0anpHBIC aHTpOTNOTeHHBIE W3MeHeHus B Ouocdepe. [Ipobdiema
YCTOHYHMBOTO pa3BUTHs OHOChEpHI.

Jemoncmpayuu. Cxembl U TaONHLBI, WUIIOCTPUPYIOIIUE: CTPOEHUE
ouocdepsl; KpyroBOpoTHI YIiiepoaa, a3ota, pochopa u kucioposa.

*JlabopamopHvle u npakmuyeckue pabonvl

JL.P.Ned. «Onucanue 3k0CUCTEM Halled MECTHOCTH

JLLP.Ne5. «M3yueHue pa3HOOOpa3usi MEJIKUX MOYBEHHBIX YJIEHUCTOHOTHUX B
Pa3HBIX SKOCUCTEMAX)

Bbuosiornyeckne 0CHOBbI OXPaHbI PUPO/bI

CoxpaHeHue u mojjep>KaHue OHOJOTUYECKOro pazHooOpasus. [IpuunHbI
BBIMUpaHUsi BUJIOB U momnyisiuil. CoxpaHeHne TeHO(MOHJa U PEUHTPOILYKITHS.
CoxpaHeHHE JKOCHUCTEM. bHONOrMYecKuid MOHUTOPUHT U  OMOMHIIMKAITHS.
Jlemoncmpayuu. Cxembl W TaOMUIBI, WLIIOCTpUpYIOMUE: OuopazHooOpasue;
MOCJIEACTBUS JEATEIIbHOCTH 4YeJOBEeKa B OKpYXaIIel cpene; peakue u
ucuesaromue Buabl. Kapra «3anoBeanuku v 3akazHuku Poccuny». [uHamudeckoe
nocodbue «buocdepa u yeaoBek».

[IpoBeneHre OUOJOTMYECKUX MCCIICIOBAHUMN: HAOMIOJCHUE U BBISIBJICHUE
MPUCIIOCOOJICHUI Yy OpPraHu3MOB K BIIMSHHUIO PA3JIUYHBIX HSKOJOTMUYECKUX
(dbakTopoB, aOMOTHYECKMX W OMOTHUYECKUX KOMIIOHEHTOB JKOCHUCTEM (Ha
OTHEJIbHBIX TPUMEPAX), AHTPONOTCHHBIX HM3MEHEHUH B 3KOCHUCTEMAax CBOEH
MECTHOCTH; COCTaBJICHHE CXEM II€PEHOCA BEIIECTB M SHEPrUU B SKOCUCTEMAX
(MumeBBIX IeMedl W CceTei); CpaBHUTEIbHAS XapaKTEPUCTUKA DKOCUCTEM H
arpO’KOCHCTEM; OMNMCAHHUE HKOCHUCTEM M arpo3KOCUCTEM CBOEM MECTHOCTHU
(BUIOBasT M TPOCTPAHCTBEHHAS] CTPYKTYpa, CE30HHBIE W3MEHEHHS, HaJIu4yue
AHTPONOTEHHBIX HM3MEHEHUM); UCCIEJOBAaHUE W3MEHEHHM B HSKOCHUCTEMax Ha
OMONOTUYECKUX  MOJENsAX (akBapuyMm); peHICHHE OKOJOTHYECKHX  3ajad;
cocmasnenue cxem Kpy2080pomos y2nepooa, KUciopood, a3omad; aHalu3 U OLICHKa
1J100aJIbHBIX aHTPOIIOT€HHBIX U3MEHEHUH B Ouocdepe.

llpumepHvie membl 00K1A008, NPOEKMOS, UCCLEO0B8AHULU HA UCMOPUYECKUE
membvl

«Xpam TpUPOIbI»: IBOJIIOIMOHHBIE UEH B ToAMe Dpa3ma JlapBuHa.

OBOJIIOLHS YBOJIIOIUOHHBIX UICH.

Kuznp u tBOopuectBo XK.b.Jlamapka.

JKusznb n TBopuectso Jl.ITacrepa.

JKu3znb n TBOpuecTBo ['.Mennens.

JKu3znb n TBOpuectBo Y./[apBuHa.

Kpyrocsetnoe nyremecrsue U./lapsuna Ha kopadie «buriby.
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JKu3znb u TBOopuecTtBo H.M.BaBunosa.

Cynn6a reneruku B Poccun.

Pycckue 6uonoru— HoOeneBCKUE Jiaypearsl.

TPEGOBAHUA K VYPOBHIO ITIOAI'OTOBKHW BbIIYCKHHUKOB Ha
npoUILHOM YPOBHE

B pe3ynomame uzyuenus 6uonocuu Ha npo@hUILHOM YPOBHE YYEHUK O0JIHCEH

3HATh/IOHUMATh

‘OCHOBHblE  NOJ0XMCeHUsl OUOJIOTUUECKUX  Teopuil  (KJIETOYHAas  TEOpHS;
XPOMOCOMHAsl TEOpHUsSl HACJICACTBEHHOCTH, CHUHTETUYECKAsl TEOPHS IBOJIIOIHH,
TEOpHUsl aHTPOINOreHe3a); yueHuil (0 MyTsAX M HampaBieHusx 3Bosronuu; H.U.
BaBuioBa o0 1eHTpax MHOT00Opa3us W MPOWCXOKICHUS KYJIBTYPHBIX PACTCHHIA,
B.W. Bepnaackoro o 6uocdepe); cynHocTh 3akoHOB (I'.Menaens; CIenjieHHOro
HacienoBanuss T.MopraHa; TOMOJOTHMYECKMX PSAJIOB B  HACIEICTBEHHOU
W3MEHUYMBOCTHU; 3aPOJIBIIIEBOr0 CXOACTBA; OMOT€HETUYECKOT0); 3aKOHOMEPHOCTEMN
(M3MEHYMBOCTH; CIEIUICHHOTO HACIE0OBaHUs; HACJIEIOBAaHUS, CLEIJIEHHOTO C
MOJIOM; B3aUMOJICMCTBUSI TE€HOB M MX IHUTOJIOTHYECKUX OCHOB); MPaBUI
(momunupoBanusi [.Mennens; 5KOJIOTMYECKOW MHUPAMU[IBI); TUIOTE3 (YUCTOTHI
rameT, CYIIHOCTH U MTPOUCXOXKICHUS KU3HH, POUCXOKICHHS YETIOBEKA);

‘cmpoenue  OUoNocUYeCKUX 00beKmos: KIEeTKH (XUMHUYECKH CcOocTaB U
CTpOEHHUE); TEHOB, XPOMOCOM, KEHCKUX U MY>KCKHX TaMeT, KJIETOK MPOKAPHOT U
DYKapHOT; BHPYCOB; OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OPTaHW3MOB; BHJAa U
HKOCUCTEM (CTPYKTYpa);

‘CYWHOCMb  OUON02UYECKUX Npoyecco8 U seleHull: OOMEH BEeIECTB H
TIPEBpAIICHUS PHEPTUU B KIIETKE, (DOTOCHHTE3, TUIACTHYCCKUN U DHEPTETHICCKUI
oOMeH, OpOKEeHHE, XEMOCUHTE3, MUTO3, MEH03, pa3BUTHE TaMeT y ILBETKOBBIX
pacTeHUN W TO3BOHOYHBIX JKMBOTHBIX, Pa3MHOXKEHWE, OIUIOJJOTBOPEHUE ¥
[[BETKOBBIX PACTEHUH M TO3BOHOYHBIX >KUBOTHBIX, WHAWBUAYAJIHLHOE Pa3BUTHE
opranu3Ma (OHTOTE€HE3), B3aUMOJCHCTBHE TEHOB, IMOJYYEHUE TETEepPO3uCa,
MOJIUTIONIOB, OTJAAJICHHBIX TUOPHUIOB, EHCTBUE UCKYCCTBEHHOTO, JABMXKYIIETO U
CTaOMIIM3UPYIOIIETO ot0opa, reorpadudeckoe u HKOJIOTHUYECKOE
BUI000pa30BaHue, BIMSHUE JJIEMEHTAPHBIX (DaKTOPOB JBOJIIONMHM Ha TEHO(OHT
nomyJsiiuu, GOpMUPOBAHNUE TTPUCTIOCOOTICHHOCTH K Cpejie OOuTaHus, KPyrOBOPOT
BCIIECTB U TMPEBpAIICHUS JHEPTrUU B DKOCHUCTEMax U Owocdepe, IBOIIOIUS
ouocdepsi;

*COBPEMEHHYI0 OUON02UUECKYI0 MEPMUHONO2UIO U CUMBOIUKY;

YMETh

‘00BACHAMb: POJIb OMOJIOTUYECKUX TEOpUM, WIEH, MPUHIUIIOB, TUIOTE3 B
(GbOpMHpPOBaHUN COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MHpa, HAYIHOTO
MHPOBO33pPEHHUS; CIWHCTBO JKMBOW W HEKHWBOW TMPHUPOJIBLI, POJCTBO IKHUBBIX
OpraHWU3MOB, HCHOJB3Yys OWOJOTHYECKHE TEOPUHU, 3aKOHBI U  MpaBuUJa;
OTPUIIATEILHOE BIUSHHUE QJIKOTOJS, HUKOTWHA, HApPKOTHYECKUX BEIIECTB Ha
pa3BUTHE 3apOJbIIIa YEIOBEKA; BIUSHUEC MYTAarcHOB HA OPTraHW3M 4YEJIOBEKa;
B3aMMOCBSI3M OPTaHW3MOB W OKPYKAIOMIEH CpeIbl; MPUYUHBI 3BOJIOIHNHA BUJIOB,
YelnoBeKa, Ouocdephl, EAMHCTBA YEIOBEYSCKUX pac, HACICICTBCHHBIX U
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HEHACJICJACTBEHHBIX WM3MEHEHWW, HACIEACTBEHHBIX 3a00JICBaHMI, TEHHBIX U
XPOMOCOMHBIX MYyTalli, YyCTOWYUBOCTH, CAMOPETYJISILIUN, CAMOPA3BUTHS U CMEHBI
HKOCUCTEM, HEOOXOIMMOCTH COXpPaHEHUS MHOT000pa3usi BUIOB;

‘YCMAHABIUBAMb 63AUMOCEA3U CTPOCHUS U (PYHKIUH MOJIEKYJl B KIIETKE;
CTpoeHUs U (PYHKIUH OPraHOMJOB KJIETKH; TUIACTUYECKOTO0 U JHEPreTHYECKOTrO
OoOMEHa; CBETOBBIX M TEMHOBBIX peakuuii (OTOCHHTE3a; ABWKYIIUX CHII
HBOJIIOIUY; TTyTEH U HAMPaBICHUN YBOJIOIUY;

‘peuiams 3aJJa4u Pa3HOU CI0KHOCTH 10 OMOJIOTHY;

‘cocmasnams cxemuvl CKpEUIMBaHUsA, MYTH NEPEHOCa BELIECTB M SHEPIUH B
AKOcHUCTEMAaX (1I€MU MUTAHUS, TUIIEBIE CETH);

"ONnuUCHI6amMs KICTKH PACTCHHH M KUBOTHBIX (IO MHKPOCKOTIOM), OCOOEi
BUJIa IO MOP(OJIOTHYECKOMY KPUTEPHIO, 3KOCHUCTEMBI U arpo3KOCHCTEMBbI CBOEH
MECTHOCTH; TOTOBUTH U OMUCHIBATH MUKPOIIPEIapaThI;

*8bIA6/11Mb TIPUCTIOCOOJICHUS Y OPTaHU3MOB K cpejie 00uTaHus, apoMop(o3bl
Y WMO0QJIANTAllUA Y PACTEHUHN U KUBOTHBIX, OTIIMYUTEIbHBIC MPU3HAKU KUBOTO (Y
OTJICJIbHBIX OPTAaHU3MOB), AOMOTUYECKUE U OMOTUUYECKHE KOMIIOHEHTHI DKOCUCTEM,
B3aMMOCBSI3H OPraHU3MOB B KOCHUCTEME, UCTOYHUKU MYTAarcHOB B OKpPY’KarOUIEH
cpelne (KOCBEHHO), aHTPOTIOTEHHBIE M3MEHEHHUS B 9KOCHCTEMAaX CBOETO PErHOHA;

‘uccned0osams OUOJIOTUYECKUE CUCTEMbl Ha  OHOJIOTHYECKUX  MOJENSIX
(akBapuym);

‘cpasHusams OMOJIOTUYECKUE OOBEKTh (KJIETKM pPACTCHUH, >KUBOTHBIX,
rpuOoOB M OaKTepuid, PKOCUCTEMBI U ArpO’IKOCUCTEMBI), MPOLIECCHl M SIBICHUS
(oOMEH BeIIEeCTB y PAaCTeHHM U >KUBOTHBIX; TUIACTUYECKUM U DHEPreTUYECKUI
oOMeH; (OTOCHMHTE3 W XEMOCHUHTE3, MHUTO3 U MeWO03; Oecrnosioe U MOJOBOE
Pa3MHOXXEHUE; OIUIOJOTBOPEHUE Y IIBETKOBBIX PACTEHUA U TMO3BOHOYHBIX
JKUBOTHBIX; BHEIIIHEE M BHYTPEHHEE OIUIOJIOTBOpPEHHUE; (POPMBI €CTECTBEHHOIO
0TOOpa; MCKYCCTBEHHBIH M €CTECTBEHHBIA OTOOp; CIMOCOOBI BHI000pa30BaHMS;
MaKpo- ¥ MHKPO3BOJIIOLUIO; MYTH U HAMPABJICHUS 3BOJIIOLUN) U JE€JaTh BBIBObI
Ha OCHOBE CPABHEHUS;

"AHATU3UPOBAMb U OYEeHU8Amsb Pa3INYHbIE THUIOTE3bl CYIIHOCTH JKU3HH,
MPOUCXOXKIICHUS JKM3HM M YEJIOBEKa, YENOBEYECKUX pac, TIJI0OAIbHbBIE
aHTPOTIOTCHHBIE W3MEHEHUs1 B Ouocdepe, STHUECKHE AaCHEKThl COBPEMEHHBIX
WCCJICIOBAHUM B OMOJIOTHYECKOM HAYKE;

0CYWeCcmeIamyb CaAMOCMOAMENbHbIL NOUCK OUO0N02UYecKol uHgopmayuu B
Pa3IMYHBIX UCTOYHUKAX (YUEOHBIX TEKCTaX, CIPABOYHUKAX, HAYYHO-TIOMYJISIPHBIX
W3IaHUSAX, KOMIBIOTEPHBIX 0a3ax, pecypcax HWHTepHeTa) W NPUMEHATH €€ B
COOCTBECHHBIX UCCIICIOBAHMIX;

UCIIOJb30BaTh MPUOOPETCHHBIC 3HAHMS W YMEHHUS B NIPaKTHUYECKOU
JeATEeIbHOCTH U MIOBCEAHEBHOW KU3HU JUIS:

‘TPaMOTHOTO 0(hOPMIICHHS Pe3yTbTaTOB OMOJIOTUYECKHUX UCCIICTOBAHMUI;

‘000CHOBaHUS U COOJIIOICHUS ITPaBUJl OBEACHUS B OKpPYKAIOUIEH cpene, Mep
npoPHIIaKTUKN pachpocTpaHeHus BUPYCHBIX (B Tom umcie BUY-undekmun) u
Ipyrux 3a00eBaHUM, CTPECCOB, BPEIHBIX NPUBBIUEK (KYpPEHHE, aJTKOTOJIM3M,
HapKOMaHUs);
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"OKa3aHMs TEpPBOM IMOMOIIM NPHU OPOCTYIHBIX W JPYrux 3a00JeBaHUsX,
OTpaBJICHUU MUIIEBBIMU IPOAYKTAMU;

"OIIPENIETICHUS] COOCTBEHHOW IMO3ULMU IO OTHOLIEHUIO K 3KOJOTHYECKUM
npobJyieMaM, OBEEHUIO B IPUPOIHOM CpeE;

"OLIEHKM JTUYECKHUX acCIEKTOB HEKOTOPbIX MCCIEAOBAHUNA B 00JIACTH
OMOTEXHOJIOTUHU (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIJIOJJOTBOPEHHUE).

‘TIPUOOPETEHHsI TPAKTUYECKOTO ONBITA JAEATEIbHOCTH, MNPEAIIECTBYIOMIEH
po(hecCHOHANBFHOM, B OCHOBE KOTOPOH JICKUT JaHHBIN y4eOHBINH mpeaMeT (ad3aiy
BBenieH [Ipukazom MunoOpHayku Poccun ot 10.11.2011 N 2643)

KaneHgapHo-TemaTu4eckoe nnaHvpoBaHue ansa 11 «Ax» knacca:
KonnyecTtBo 4YacoB B Heaento — 2
KonunyecTtBo 4acos 3a rof - 68

ABTOpbI Yy4ebHuka: BopoauH MN.M., J1.B., I'.M.Obimwny, O.B.CabnuHa n ap.; nog pea. B.K.LLymHoro
n .M. ObiMwmua

Ne HanmeHoBaHve pasgena Kon-Bo yacoB
ypoka N TEMbI
Pasgen 1. 3Bonouus.
Mnasal. [lomecTukaumsa m cenekuma (7 4.)
1 ||/|HCprKTa)K MOT -001-16, NOT-016-16 'n.1 domecTukaums 1
2 WNckyccTBeHHbIM oTbop. OnpeaenerHne koadumLmeHTa HacnegyemocTu npm 1
MacCOBOM W MHAMBUAYanbHbIM oT6opam
3 CoBpemeHHble meToabl oT6opa NPNe1 «CpaBHMTENbHAA XxapakTepucTmka 1
nopog n copToB»
4 |FeTep03V|c N ero Ncnosib30BaHne B COBPEMEHHOM MpoLiecce 1
| |PacmmpeHme reHeTU4ecKoro pasHoobpasuns cenekunMoHHOro matepuana 1
I6 |I/Icnonb3osa|-w|e B Cenekuun MeToA0B reHHOW Y FEHOMHOW NHXEHEepPUn 1
7 |O6o6u_1arou_u/u7| yYpOK 1
MnaBsa 2 Teopus asonouun. CeBnaetenscrea asontouum (5 4.)
I8 |[PazBuTve aBontoLmOHHbIX Maen 1
9 OBONOLUMOHHAA Teopus [JapBuHa. CMHTETUYECKas TeOpUs SBOSHOLMA 1
10 II'IaneOHTonormquKme n buoreorpadunyeckue CBUAETENLCTBA 3BOSHOLMMN 1
11 CpaBHUTENbHO-aHAaTOMUYECKMNE N SMOpPMONOrMyeckne cenageTenscTea 1
9BONIOLNN
12 |Monel<ynﬂpHo-reHequeCKme cBuaeTenbCcTBa 3BOMOLUN 1
MnaBa 3. ®akTopbl agontouun (11 4.)
13 |BV|,D,. Kputepun Bnga J1/p Ne1Mopdonornyeckuin Kputepui 1
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14 Monynauna — aneMeHTapHas eguHuLa agonounm N3aMeHYnMBoCTb NpupoaHbIX |1
nonynsumn J1/p Ne2
15 |FeHeT|/|qu|<a;| CTPYKTypa nonynsauuin YpasHeHne Xapau — BanHbepra. 1
16 |PeUJeH|/|e 3agad Ha ypaBHeHne Xapau -BanHbepra 1
17 CriyyanHble n3MeHeHNsa YyacToT annenen B nonynsumsx. [Apend reHoB kak 1
dhakTop 3BOSIHOLNN
18 |ECTeCTBeHHbIl7I 0T6Op — HaNpaBnAKLLMI hakTop IBOMHOLUN 1
19 |Cbopr| ecTecTBEHHOro 0T6opa 1
20 |BOSHVIKHOBeHV|e aganTtauuin B pesynbTaTe eCTeCTBEHHOro otéopa 1
21 |I/I30n;|u.|/|;| 1 BugoobpasoBaHue 1
22 |Mvn<poeson+oum9 1 MakpOo3BOoUUA 1
23 OBoNOLNSA N Mbl
FnaBsa 4. Bo3HMKHOBEHME U pa3BUTUE XXU3HU Ha 3emne (7 4.)
24 |CyLIJ,HOCTb Xu3Hu. MNMpeacTtaBneHnsi 0 BO3HUKHOBEHWUN XN3HW Ha 3emiie 1
25 |06pa30|3aHV|e 6MoNorn4ecKknx MOHOMEpPOB 1 NONIMMEPOB 1
26 |<DopMV|pOBaHV|e N 3BOSOLMS NPOOMOHTOB 1
27 |I/I3y-|eHV|e nctopum 3emnu. MNManeoHtonorns 1
28 |Pa33|/|T|/|e >KU3HW B KpUNTO30€ 1
29 |Pa3|3v|Tv|e Xn3Hn Ha 3emne B paHepo3oe 1
30 |Pa60Ta c Tectamm no teme «lponcxoxaeHne xn3Hm Ha 3emne». Tect 1
MnaBsa 5. Bo3HukHOBEHWE U pa3BUTUE YerioBeKa — aHTponoreHes. (7 4.)
31 MecTo YenoBseka B CMCTEME XUBOrO MUpa-Mopdonormyeckue n 1
cbunsnonoruyeckne aaHHble
32 MecTo yenoBeka B CMCTEME XXMBOrO MUPA, AaHHbIE MOfekynsapHon duonorum u |1
Guonornn passuTus
33 |I'Ipov|cxo>|<,ueH|/|e yenoseka. [NaneoHToNnornyeckne gaHHbIe 1
34 |I'IepBb|e npeacrasuteny poga Homo 1
35  [MosiBneHue yernoseka pa3ymMmHoro 1
36 dakTopbl 3BONIOLMM YENOBEKA 1
37 |O6o6u.|,eH|/|e no Teme «AHTponoreHes» TecTupoBaHue 1
MnaBa 6. XKusas maTtepus kak cuctema (3 4.)
38 |CVICTeMbI 1 X CBOIACTBA 1
39 |Ca|v|oopraHV|3au.V|ﬂ B XXMBbIX cMcTEMaXx 1
40 1

|MHoroo6pasme opraHu4eckoro Mvpa.
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41 MosTOpeHune n obo6LLeHne pasgena 1 «3Bonouns»
Pazpgen 2. OpraHnambl B 3KONTOrM4eCKMX cCUcTemax.
FnaBa 7. OpraHnM3mbl U OKpyXxatowas cpeaa (8 4.)
42 B3anmooTHoLLEeHNSa opraHnama 1 cpefbl 1
43 [lonynsums Kak akonornyeckas cucrema 1
44 YcTponcTBo nonynaumm 1
45 [InHaMmyka nonynauumn, e€ TMnbl U perynaums 1
46 IBWJ Kak cMctemMa nonynsumm 1
A7 MpucnocobneHHoCTb. MNepexnBaHne HeGNaronpUATHLIX YCIIOBUIA K 1
pa3MHOXeHue
48 |B|/u:\ W ero Xu3HeHHas crtparterus 1
49 |B|/u:\ 1 ero akorormdeckas Huwa. >KnsHeHHble hopmebl 1
nasa 8. CoobuiecTBa 1 akocucTemsbl.(8 4.)
|50 |Coo6LueCTBa 1 3KOCUCTEMBI 1
I51 dPyHKUMOHanNbHbIE 6OKM coobLecTBa. QHepreTndeckmne cessun, Tpocdudeckme |1
ceTu
|52 |Me>|<Bv|,u,osb|e N MEeXNonynsaunoHHbIE CBA3KN B cOOOLLECTBaX 1
I53 |I'Ip00TpaHCTBeHHoe YCTPOMCTBO COOOLLECTB 1
|54 [lMHamuka coobLuecTs 1
|55 [Kak dbopmmpytoTcs coobiecTra 1
|56 J1.P.Ne4. «OnucaHne akocuctem Hallen MecTHOCTU» 1
|57 J1.P.Ne5. «M3yyeHne pasHoOOpasns Meskmx NoYBEHHbIX YIEHUCTOHOMMX B 1
IpasHux 3KOCUCTEMAX»
Fnasa 9 Buocdepa (3 u.)
I58  |Briocdepa 1 ocHoBHbIE TUMbI akOCUCTEM 1
159 PKnBoe BelecTBo 1 Broreoxmmmnyeckmne KpyroeopoTtbl B buocdepe 1
j60 Buocdepa n yenosek 1
naea 10. Buonornyeckne oCHOBbI OXpaHbl Npupoabl (8 u.)
|61 CoxpaHeHue n nogaepxaHue buonornyeckoro pasHoobpasus Ha 1
NonynsiMOHHO-BUAOBOM Y FEHETUYECKOM YPOBHSIX.
|62 CoxpaHeHue v nogaepxaHue buonornyeckoro pasHoobpasus Ha 1
9KOCMCTEMHOM YPOBHSIX.
|63 |Brionorvnueckuin MOHUTOPWUHT 1 BUoNHaNKauns 1
|64 [locTkeHMs Bruonorum 1 oxpaHa npupoapl 1
|65 |0606u4eHV|e 1 noBTopeHue pasgena 2 «OpraHuamMbl B 3KONTOrMYECKNX 1
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|CVICTeMaX»

|66-68 |Pe3epB 3

JINTEPATYPA U CPELCTBA OBYYEHUA

OcHoBHas nuTepartypa

1. bopoguH MN.M., Obimwuy .H., Cabnuna O.B. u gp.; noa pea. B.K.LlUymHoro n .M. Obimwunua.
YuebHuk Bronorusa. O6wasn 6uonorma 10-11 knaccel. yrnybnéHHein yposeHb. M.: [poceeLleHne,.
2021 .-383 c.: vn.

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

3. AracboHoBa W.B., Cneornasoe B./. Obwasa 6uonorus. basoBbiin 1 yrinybneHHbINn 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. bazoBblii ypoBEHbL: y4eo.
ansa 10-11kn. obweobpasoBaTenbHbix yupexaeHun / - M.: [ipoda, 2010. -368 c;

OdononHuTenbHasa nurepartypa

1. bBartyes A.C., l'yneHkoBa M.A., EneHeBckun A.I'. Buonorus. bonbLuo cnpaBoYHKK A4S
LLUKOSTbHUKOB M nocTynatowmx B By3bl. - M.: [Jpoda, 2009;

2. borpaHosa T.J1., Conogosa E.A. Brnonorusi. CnpaBoYHUK A4S CTapLUEKNaCCHUKOB 1
noctynatowux B By3bl. — M.: ACT-npecc, 2006.

3. Bbonrosa N.B. CoopHuk 3agay no obuen Guonorum ang noctynatwoLumx B By3bl. - M.: « OHUKC
21 Bek» «Mwup n obpasoBaHuey, 2005;

4. bongapyk M.M., KosbinnHa H.B. bruonorus. [JononHuTensHble MaTtepuanbl K ypokam 1
BHEKMNACCHbLIM MeponpuaTusam no éuonorumn n sakonoruun. 10-11 knaccel. Bonrorpag;:
Yuutensb, 2007.

5. Buonorusa. C6opHUK 3agaHuni ans nogrotoskn k NNA. JlepHep .U, Knpunnenko A.A,
KonecHukos C.U, 2012-2015.

puH 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 «lNepBoe ceHTsa0psa», 2002.

© © N o

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

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

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

12. Kupunenko A.A. Buonorus. C60pHMK 3aad no reHeTuke. basoBbii 1 NOBLILEHHbBIA YPOBHU
Elr3. PoctoB-Ha-[oHy:JlernoH, 2009.

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

14. NumeHos A.B., NMumeHosa WU.H. Buonorua. Ougaktndeckme matepumanbl K pasgeny «ObLas
6uonorusy. - M.: «M3gatenscteo HLUISHACY, 2009;

15. Numenos U.H. Nekuun no obwen 6uonornn. — Capatos: Jinuen, 2003.
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16.

17.

Pebposa J1.B., Npoxoposa E.B. AkTnBHbIE (hOpMbI U MeToAbl 00yYeHns Guonoruum.- M.:
MpoceelieHne, 1997;

®pocuH B., Cusornasos B. V. [oToBMMCS K eANMHOMY rocyaapCTBEHHOMY ak3ameHy. ObLasn
6uonorus. - M.: poda, 2004. - 216c;

AneKTpoHHbLIe nocobus

1.

© ® N o 0 & w

10.
11.
12.

Buonorusa. O6was 6uonormsa 10 knacc. basoBbin 1 yrnybneHHbIn ypoBHU. HasuraTtop.
MynbTumeaumnHoe yyebHoe nocobue. N.b. AracoHoBa, B.. Cnsornasos.

Buonorusa. O6wasa 6uonorma 11 knacc. basoBbin 1 yrnybneHHbIn ypoBHU. HasuraTtop.
MynbTuMeauiiHoe y4yebHoe nocobue. N.b. AracoHoBa, B./. Cneornasos.

Buonormna 9-11 knaccol. [uaakTU4ecku 1 pasgaTodHbln MaTtepuan.

Buonorusa 6-11 (Mactb 1,2).

Buonorua. MynbTnmeguniiHoe conpoBoXaeHue ypokoB 7-11 knaccbl.

Buonorus B WwKone. ANeKTPoOHHbIE YPOKM U TECTbI.

Buonorusa abutypuenty. EI3.

Buonorus. NotoBumcs k EM3.

Bbonblwasa sHumknoneams Kupunna n Medoansa (2 gucka).

Buonorus. 1C: Penetutop. [na abutypneHToB, CTapLUEKNACCHUKOB U y4YMTENEeNn.
Buonorus, 6 — 11 knacc. Yactb 1,2.JTabopaTopHbI NPaKTUKYM.

OTkpbiTasa ouonorus. Bepcus 2,5. AsTop kypca [1..MamoHTOB.

MUHTEepHeT-pecypchbl:

1.
2.

© 0o N o g bk

http://old.fipi.ru/ (PegepanbHbIi MHCTUTYT Negarornyeckux namepenmin (PUNn))

http://www.fcior.edu.ru/ (PeaepanbHbIN LEHTP MHPOPMALMOHHO-06pa3oBaTENbHbIX
pecypcos, PLIMOP)

http://school-collection.edu.ru/ (EgnHas konnekumsa umdpoBbIX 06pasoBaTenbHbIX PECYpPCoB,
EK LJOP)

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

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

http://www.uroki.net/docxim.htm (nsa yuntens xumum n 6uonorum)

http://www.krugosvet.ru/taxonomy/term/46 (SHuuknoneauns Kpyroceet)

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

http://interneturok.ru/ru/school/biology/11-klass (Bugeoypoku. buonorusa 11 kn)

. http://biology-online.ru/ (CoBpemeHHble ypoku Buonorun. buonorusa oHnawH)
11.
12.
13.
14.
15.
16.
17.

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

http://multiring.ru/course/biology/content/index.html#.VDoJ3FfgX5Q (OTkpbiTas 6uonorus)

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

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

http://ege.yandex.ru/ (E'3 n N'MA Ha AHgexce)

http://bio.reshuege.ru/ (Pewy EI3 no 6uonoruun. TemaTtnyeckne tectbl)

http://bio-fag.ru/map3.html (TecTsbl, 3aga4m no Guonormm)
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