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IosicHuTeIbHASA 32NN CKA.

PaGouass mporpamma yueOHOro kypca Owuonorum s 10-11 kmaccos
coctaBieHa Ha ocHoBe TpeboBanuii ®I'OC ocHoOBHOro o6miero o0pa3oBaHUS
BTOPOr'O MOKOJIEHUS, IPUMEPHOU MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa3oBaHus IO
O6uosoruu, 6a3UCHOr0 y4eOHOTO TJIaHa U TOJTHOCTHIO OTpakaeT 0a30BbIN YPOBEHb
NOJICOTOBKM IIKOJIBHUKOB. Pabodasi mporpamma cocTaBlieHa HA OCHOBE aBTOPCKOM
IPOTrPaMMBI N.b. AradponoBoit u B.M. CuBormasoBa, IONMyIIEHHON
MunucTepcTBOM 00pa3zoBanusi W Hayku Poccuiickoii denepamuu cpeaHero
(monHoro) oduero odpazoBaHus 1Mo OUOIOruu 6a30BOro ypoBHs. OHa MOTHOCTHIO
COOTBETCTBYET (penepaibHOMY KOMIIOHEHTY TOCYJapCTBEHHOTO CTaHaapTa JaHHOU
CTYMNEHU U YPOBHIO TPAMOTHOCTH U HAYYHOI'O MUPOBO33PEHUS yUalllUXCs. SHAHUS,
MOJyYCHHBIC HA ypOKax OWOJOTUM, JOJKHBI HE TOJBKO OMPEICISIThH
OOIIEKYIbTYPHBIM YpPOBEHb COBPEMEHHOTO YeJIOBEKa, HO W OOECHEeUUTh €ro
aJIeKBaTHOE MIOBEICHUE B OKPYXKAIOLIEH Cpejie, TIOMOYb B PEAIbHON KU3HH.

[Iporpamma paccuntana Ha 2 yaca B HEACNIO NPU MU3YYCHUH OMOJIOTUU B
TeueHue oxHoro roaa B 10 kiacce.

N3yuenne xypca «buomorus» B 10 kjacce Ha 0a30BOM ypOBHE
OCHOBBIBAETCS Ha 3HAHUAX, IOJYYEHHBIX YYalIUMHUCA B OCHOBHOM IIKOJIE, U
HanpaBJI€HO Ha  (OPMHUPOBAHUME  ECTECTBEHHOHAYYHOIO  MHUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIUICHUS U 3JI0POBOr0 00pasa >KU3HH, BOCIIUTAHUE OEPEKHOTO
OTHOIIIEHMS K OKpyxaromei cpeae. Hapsiny ¢ ocBoeHHeM 00111e0MOTOTHUECKUX
TEOpU, W3YyUYCHUEM CTPOCHUS OHOJIOTMYECKUX CHUCTEM pPa3HOro YPOBHS U
CYIIHOCTH OHWOJIOTMYECKUX TIPOILIECCOB, B MPOrpaMMe YJEIEeHO BHUMaHUE
BO3MOXXHOCTH HCITIOJIb30BaHUSl PpEIIECHUs NpHUKIaAHbIX 3aaad. lIpodunakrrka
CIIN/la; mocnencTBUs BIUSHUS aJIKOTOJI, HUKOTHHA, HAPKOTUYECKUX BEIIECTB Ha
pa3BUTHE  3apojbllla  YEJIOBEKa; BIUSHWE MYTareHOB Ha  OpraHu3M;
HACJICICTBCHHBIC 3a00JICBAHMSI YEIIOBEKA, UX MPUYMHBI M MTPOPIITAKTUKA; MEIUKO-
TEHETUYECKOE KOHCYJIBTUPOBAHUE — 3TH M APYrM€ TEMbl MOMOTYT HIKOJIbHHUKAM
aJanTUPOBAaTbCA B COBPEMEHHOM OOILECTBE M HCIOJIb30BaTh MPUOOPETEHHBIE
3HAHMS U YMEHUS B COOCTBEHHOM JKH3HHU.

Jlns npuoOpeTeHuss NPaKTHUYECKUX HABBIKOB W TIOBBINICHUS YPOBHS
3HAHWM MPOTpaMMON TPENyCMaTpPUBAETCS BBHITIOJIHEHHUE psfia J1abopaTOPHBIX
pabor.

B nporpamme naércs pacnpenenenie Marepuania o TeMaM u pasjaenam. B
OCHOBE CTPYKTYPUPOBAHHSI Kypca IIOJIOKEHA YPOBHEBAasi OpraHu3alus >KUBOUN
npupobl. [IpuBeeHbl OCHOBHBIC TMOHSTHSI W TEPEUCHb JIEMOHCTpAIuH,
JOITYCKAIOIINX HUCIIOJIb30BAHNUE PA3IUYHbBIX CPEJICTB 00YUEHHUS.

Hean

N3yueHne OUOI0OTUM Ha CTYNEHU CpeaHero (MoaHoro) ooiiero oopa3oBaHus B
cTapied ImiKojie Ha 0a30BOM YpPOBHE HAIPaBJICHO Ha JOCTHXKEHHE CIIEHYIOLINUX
LEJICH:

e  OCBOeHHMEe 3HAHMH O OWOJIOTMYECKUX cHUcTeMax (KJIeTKa, OpraHWu3M, BH]I,

DKOCUCTEMA); MCTOPUH PA3BUTHS COBPEMEHHBIX MPEACTABICHUA O >XUBOU

NPUPOZE; BBIIAIONIMXCS OTKPHITUSAX B OWOJIOTMYECKOM HayKe; poiu



OHOIOrn4ecKoil Hayku B (GOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTHHBI MUPA; METOAAX HAYYHOT' O ITO3HAHUS;

e  OBJAaJeHHe YMEHHSIMH OOOCHOBBIBAaTh MECTO U POJIb OMOJIOTMYECKUX 3HAHUI
B MPAKTHUUECKON JI€ITETbHOCTH JIOJIEH, Pa3BUTHUH COBPEMEHHBIX TEXHOJIOTUH;
IPOBOJAUTH HAOJIOAEHHUS 33 JKOCUCTEMAMHU C MLEJIbI0 HMX ONUCAaHUS U
BBISIBJICHUSI E€CTECTBEHHBIX M AHTPOINOICHHBIX HW3MEHEHUI; HaxOOuTh W
aHAJIM3UPOBATH MH(POPMALIUIO O KUBBIX 00BEKTAX;

e  pa3BHUTHE [03HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEH B IMpoLIecCe U3YUYEHUs BBIIAIOIIMXCS JOCTHKEHUM OMOIOrHH,
BOIIIE/IIIUX B OOIICUYETIOBEUYECKYIO KYJIbTYPY; CIOXKHBIX U HMPOTUBOPEUHUBBIX
IyTEH pPa3BUTUS COBPEMEHHBIX HAy4HbIX B3IVISJ0B, WIEH, TEOPUH,
KOHIIEMIUM, pa3IUYHbIX TUIOTE3 (O CYIIHOCTH M IPOUCXOXKIECHUU >KU3HH,
YeJI0BEKa) B X0/1€ padOThl C pa3IMYHbIMU UCTOYHUKAMH HH(POpPMaLUK;

e  BocCHUTaHUHe YOCKICHHOCTH B BO3MOXXHOCTH TO3HAHUS >KUBOW TPUPOIIBI,
HE00XOIUMOCTH OEPEKHOTO OTHOIICHUS K MPUPOIHON cpesie, COOCTBEHHOMY
3I0POBbIO; YBWKEGHHMS K MHCHHIO OINIOHEHTA TIpH  OOCYKICHUHU
OMOJIOTHYECKUX TIPOOIIEM;

®  HCNOJb30BAHHE TNPUOOPETEHHLIX 3HAHMI M yYMEHHiIl B IOBCEJIHEBHOI
JKM3HM JUISI OLECHKHU ITOCJIEACTBUNA CBOEU NEATEIBHOCTH O OTHOLIEHUIO K
OKpY’Kalollel cpere, 30pOBbI0 IPYTHX JIOAEH U COOCTBEHHOMY 30pPOBBIO;
00OCHOBaHUSI U COOJNIOJIEHUS Mep MpOPWIAKTUKUA 3a00JIEBaHUM, MPaBUII
MOBEACHUS B IPUPOJIE.
O0mey4yeOHbIe YMEHUS, HABBIKH U CIIOCOOBI 1eSITEJIbHOCTH
[IpumepHast mporpamMma mnpeaycMarpuBaeT (GOpMHUpOBaHHE Y YYaIIUXCs
o01iey4eOHbIX YMEHUA U HABBIKOB, YHUBEPCAIbHBIX CIIOCOOOB NIEATENbHOCTH U
KJIFOUEBBIX KOMIIETEHIIMM. B 3TOM HampaBiieHUHM TMPUOPUTETHBIMH JIJISi Y4EOHOTO
npenMera «bUONOrus» Ha CTYNEHU OCHOBHOI'O 0OIIEro oOpa3oBaHUS SIBISIOTCS:
pacno3HaBaHHe 0ObEKTOB, CPAaBHEHHE, KIIACCU(PUKAIINS, aHATU3, OI[EHKA.

Pe3yabTaThl 00yueHus
B pesynbrate uzydenus yuebHoro npeameta "buonorus" Ha ypoBHE CpeIHETO
o0111ero oOpa3oBaHus:
BrimyckHuk Ha 0a30BOM YPOBHE HAyUUTCH:
- pacKpbIBaTh Ha IPUMEPax posib OMONIOrUU B (HOPMUPOBAHUU COBPEMEHHOMN
HAay4YHOW KapTUHBI MUpPa U B MPAKTUYECKON AEATEIBHOCTH JIFOJIEN;
- IOHUMAaTh U OMMUCHIBATh B3AUMOCBS3b MEXKY €CTECTBEHHBIMU HAYKAMMU:
Ouosnoruei, (pU3NKON, XUMUEH; YCTaHABIMBATh B3aUMOCBS3b IPUPOJIHBIX
SIBJICHUIM;
- IOHUMAaTh CMBICJI, Pa3JU4aTh U OMUCHIBATh CUCTEMHYIO CBSI3b MEXKIY
OCHOBOIIOJIATAIOUTIMH OMOJIOTMYECKUMU TOHATUSAMU: KIIETKa, OPTaHu3M, BH/I,
IKocHucTema, onocdepa;
- HCTI0JIb30BaTh OCHOBHBIE METO/Ibl HAYYHOI'O MTO3HAHUS B YUEOHBIX
OHMOJIOrMYECKUX HCCIIE0BAHUSAX, POBOAUTH SKCIIEPUMEHTHI IO U3YUECHHIO



OMOJOTNYECKUX OOBEKTOB U SBJIICHUM, OOBICHITH PE3yJIbTaThl SKCIEPUMEHTOB,
aHAJIM3UPOBATh UX, POPMYIUPOBATH BHIBOJIBL;

- (hopmynUpoBaTh THIOTE3bl HA OCHOBAHUH MPEIOAKEHHON OUOIOTrHYeCKOM
uH(pOpMAaIK U NPEJIaraTb BAPUAHTHI IPOBEPKU FUIIOTES;

- CpPaBHUBATh OMOJIOTHYECKHE 00BEKTHI MEXKAY COOOM 1O 3aJJaHHBIM KPUTEPHUSIM,
JIeJIaTh BBIBOJBI U YMO3AKJIFOUEHHUSI HA OCHOBE CPABHEHUS;

- 000CHOBBIBaTh €AMHCTBO KUBOW U HEXXUBON MPUPOJIBI, POACTBO KUBBIX
OpPraHU3MOB, B3aUMOCBSI3H OPTaHU3MOB U OKPYXKAIOIEH Cpe/ibl Ha OCHOBE
OMOJOTMYECKHUX TEOPUIL;

- IPUBOAUTH IPUMEPHI BEIIECTB OCHOBHBIX IPYIIIT OPraHUYECKUX COCTNHEHNUN
KJIeTKU (OEJIKOB, JKUPOB, YIIIEBOJIOB, HYKIEMHOBBIX KUCJIOT);

- pacro3HaBaTh KJIETKU (MPOKAPHOT U 3YKapHOT, PACTEHUI U KUBOTHBIX ) MO
OMMCAHMIO, HA CXEMAaTUYECKUX N300PaKEHUSIX; YCTAHABIUBATh CBSI3b CTPOCHUS U
(GYHKIIMIT KOMITOHEHTOB KJIETKH, 0OOCHOBBIBATH MHOTOO0OPA3Ue KIETOK;

- pacro3HaBaTh MOMYJISALUI0 U OMOJIIOrMYECKUI BUJI 10 OCHOBHBIM IIPU3HAKAM;

- ONUCHIBaTh (PEHOTUN MHOTOKJIETOYHBIX PACTEHUH U )KUBOTHBIX 10
MOP(OTOTUIECKOMY KPUTEPHUIO;

- 00BSICHATH MHOT00Opa3nue OpraHu3MOB, PUMEHSSI BOJIIOLUOHHYIO TEOPHIO;

- K1accuUIMpoBaTh OMOJIOrMYECKrEe OOBEKThl HA OCHOBAHUHW OJHOTO WU
HECKOJIBKUX CYIIECTBEHHBIX MPU3HAKOB (TUIIBI MUTAHUS, CIIOCOOBI IBIXaHUS U
pPa3MHOXKEHUS, 0COOCHHOCTH Pa3BUTHS);

- 00BSACHATH IPUYMHBI HACJIEICTBEHHBIX 3a00JIC€BaHUIl;

- BBIIBJIITH H3MEHYMBOCTH Yy OPTaHU3MOB; OOBSICHSATD MPOSIBIICHUE BUI0B
U3MEHYHBOCTH, UCIIOJIb3Yys 3aKOHOMEPHOCTH U3MEHUYUBOCTH; CPABHUBATh
HACJIEICTBEHHYIO U HEHACIIEACTBEHHYIO N3MEHUYHUBOCTD;

- BBIBJIATH MOP(OJIOTHUECKUE, PU3NOIOrHUECKUE, TTOBEICHYECKHE alallTalliu
OpPTaHHU3MOB K cpesie 0OUTaHus U IEUCTBUIO HKOJIOTMYECKUX (PAKTOPOB;

- COCTaBJIATh CXEMbI IEPEHOCA BEIIECTB M DHEPTHH B SKOCHCTEME (LIeTIH MUTAHUSA);
- PUBOJIUTH JI0KA3aTEIbCTBA HEOOXOJUMOCTH COXpaHEHUsI OMOpa3HO00pa3us st
YCTOMYMBOTO PAa3BUTHUS U OXPaHbl OKPYKAIOLIEH CPENbL;

- OLIEHUBATh JJOCTOBEPHOCTH OMOIOrHYECKON NH(GOPMALIMH, TTIOTYYEHHOMN U3
Pa3HbBIX UCTOYHHUKOB, BBIJEIATH HEOOXOUMYIO HH(POPMALIHUIO 11 UCTIONb30BAHMUS
ee B yueOHOM JIeATEeIbHOCTH U PEIICHUH MPAKTHYECKUX 3a/1a4;

- IPEJICTABIATH OMOIOTUYECKYIO HHPOPMAIIHIO B BUAE TEKCTa, TaOIHIIbI, Tpaduka,
JyarpamMMbl U J1eJ1aTh BbIBOJIBI HA OCHOBAHUHU MPEICTABICHHBIX JaHHbIX;

- OLIEHUBATH POJIb JOCTUXKEHUN I'€HETUKH, CEIEKIUU, OMOTEXHOJIOTUH B
NPAKTUYECKOM 1€ATETbHOCTH YEJIOBEKA U B COOCTBEHHOM JKHU3HU;

- 00BSICHATH HETaTUBHOE BIMSHUE BEIIECTB (AJIKOT0JIsl, HIKOTHHA, HAPKOTUYECKUX
BEIIECTB) Ha 3apPO/IBIILIEBOE PA3BUTHE YEIOBEKA;

- OOBSICHATBH TIOCTIEACTBUS BIUSHUS MYTarcHOB;

- 0OBSICHATH BO3MOXKHBIE TPUYMHBI HACTEACTBEHHBIX 3a001€BaHUM.

Breimyckauk Ha 6a30BOM YpPOBHE MOJYYUT BO3MOXKHOCTD HAYUUTHCS:

- TaBaTh HAy4HOE O0BACHEHHE OMOIIOrMYecKuM (haKkTam, mpoleccam, sIBJICHUSM,
3aKOHOMEPHOCTSIM, UCHOJIb3Ys OMOJIOrMYECKUE TEOPUH (KIETOYHYIO,



ABOJIIOIIMOHHYIO), ydeHUEe 0 Ouocdepe, 3aK0OHbI HACJIEICTBEHHOCTH,
3aKOHOMEPHOCTH U3MEHYUBOCTHY;

- XapaKTepU30BaTh COBPEMEHHbBIE HAIIPABJICHUS B PA3BUTHH OUOJIOTMH; OMHUCHIBATH
UX BO3MOXKHOE UCIIOIb30BaHUE B MPAKTUUECKON JIEATEIbHOCTH;

- CpaBHUBATH CIIOCOOBI JACIICHHS KJICTKU (MUTO3 U MEHO03);

- pemiarthb 3a7a4M Ha nocrpoeHue ¢pparmenra sropoit uenu JJHK no
npennoxkennomy ¢parmenty nepsoit, uPHK (MPHK) mo yuactky JIHK;

- pemaTh 3aJa4M Ha OINPEEIEHUE KOJIMUYECTBA XPOMOCOM B COMAaTUYECKUX U
MOJIOBBIX KJIETKAX, a TAaKXKe B KJIETKAX Iepej] HayaJioM JieJieHusl (Meilo3a win
MUTO3a) U 110 €ro OKOHYaHHUH ([ MHOTOKJIETOYHBIX OPTaHU3MOB);

- pelaTh reHeTUYeCKHue 3a/1aud Ha MOHOTHOPHUIHOE CKPEIIMBAHUE, COCTABIISTh
CXEMbl MOHOTUOPUIHOTO CKPEIIMBAHUS, IPUMEHSSI 3aKOHbBI HACIEACTBEHHOCTH U
UCIIOJIb3YsI OUOJIOTMYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY;

- YCTAHABJIMBATh TUI HACJICIOBAHUS U XapaKTep MPOSIBICHUS PU3HAKA 10
3aIaHHOM CXEeME POJOCIOBHOM, MPUMEHSIS 3aKOHbBI HACIEICTBEHHOCTH;

- OLIEHUBATh PE3YJIbTAThl B3aUMOEHUCTBUS YEJIOBEKA U OKPYKAIOIIECH CPEIbI,
POTHO3UPOBATH BO3MOKHBIE MTOCIEACTBUS ACSITEILHOCTH YEJIOBEKa IS
CYILECTBOBAHUSI OTACIbHBIX OMOTOTHYECKUX O0OBEKTOB U IIEJIBIX MPUPOJIHBIX
COOOIIECTB.

BrimtycKkHUK Ha yriyOJICHHOM YPOBHE HAY4YHUTCS:

- OLICHUBATh POJIb OMOJIOTUUECKUX OTKPBITHI U COBPEMEHHBIX HCCJIEI0BAaHUN B
Pa3BUTUU HAYKHU U B IPAKTUYECKOMN AEATEIBHOCTH JIOJIEH;

- OIIEHUBATD POJIb OMOJIOTHH B (POPMUPOBAHUU COBPEMEHHOM HayYHOM KapTUHBI
MUpa, TPOTHO3UPOBATH NEPCIIEKTUBBI Pa3BUTHUSL OMOJIOTUY;

- YCTaHaBJIUBATh U XapaKTEPU30BaTh CBSA3h OCHOBOMOJATAIONINX OMOIOTHIECKUX
MOHATUHN (KJIETKa, OpraHu3M, BHU]I, SKOCHCTEMa, Ornocdepa) ¢
OCHOBOMOJIAraloIMMU MOHSATUSIMU JPYTUX €CTECTBEHHBIX HAYK;

- 000CHOBBIBATh CUCTEMY B3IJISIIOB HA KUBYIO IIPUPOY U MECTO B HEH YeNIOBEKa,
PUMEHSISI OMOJIOTMYECKUE TEOPUH, YUCHHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TIOHUMATh
TPaHUIbl KX IPUMEHUMOCTH;

- MPOBOAUTH YYEOHO-UCCIICIOBATEIBCKYIO IEITEIbHOCTh IO OMOIOTHH: BBIJBUTATh
TUTOTE3bl, TUTAHUPOBATh PaboTy, OTOMPATH U MPEOOPA30BLIBATH HEOOXOAUMYIO
uHGOpMAIINIO, TPOBOAUTH IKCIIEPUMEHTHI, UHTEPIPETUPOBATH PE3YIIbTATHI,
JienaTh BBIBOJbI HA OCHOBE MOJIYYEHHBIX PE3YyJIbTATOB;

- BBIABJIATh 1 OOOCHOBBIBATH CYIIIECTBEHHBIE OCOOEHHOCTH Pa3HBIX YPOBHEH
OpraHU3alliy KU3HU;

- YCTaHABJIUBATH CBSI3b CTPOCHUS U (DYHKIIMI OCHOBHBIX OHOJIOTHYECKHIX
MaKpOMOJIEKYJI, UX POJIb B MpolieccaxX KIETOUHOI0 MeTaboIn3ma;

- pelIaTh 3a7a4u Ha OIpeeNIeHUE MocaeaoBaTenbHoCcTH HykieotnaoB JJHK u
uPHK (MPHK), antukononos TPHK, nocnenoBarenbHOCTH aMUHOKHCIIOT B
MoJIeKyJie Oeika, MPUMEHSISI 3HaHUSI O PEaKIUsIX MAaTPUIHOTO CUHTE3a,
TEHETUYECKOM KOJI€, IPUHIUIIE KOMIUIEMEHTAPHOCTH;

- JIeNaTh BBIBOJIbI 00 M3MEHEHUSX, KOTOPbIE MPOU30MAYT B MPOIleccax MaTPUYHOTO
CHHTE3a B ClIydae U3MEHEHUS ITOCIEN0BATENBHOCTH HyKiIeoTH10B JTHK;



- CpaBHUBATH (pa3bl JENICHUs KJIETKH; pelaTh 3a/1a4u Ha Olpe/iesieHue U
CpaBHEHHE KOJIMYECTBA reHeThuYecKkoro marepuana (xpomocom u JIHK) B kimerkax
MHOTOKJIETOYHBIX OPTaHU3MOB B Pa3HbIX (pazax KIETOYHOTO IMKIIA;

- BBISIBJIATH CYIIIECTBEHHBIE PU3HAKHA CTPOCHHSI KIETOK OPTaHU3MOB Pa3HbIX
LapCTB XKUBOW MPUPO/IbI, YCTAHABIUBATH B3aUMOCBSA3b CTPOCHUS U (PYHKIUH
4acTeNd U OPraHOUIOB KIIETKH;

- 000CHOBBIBATh B3aUMOCBSI3b INIACTUYECKOI'0 U SHEPIETUYECKOIO0 OOMEHOB;
CPaBHUBATH IMPOIIECCHI TUIACTUUECKOTO M SHEPTETUYECKOr0 OOMEHOB,
IPOUCXOIAIIUX B KJIETKaX >KMBBIX OPraHU3MOB;

- OIPENENATh KOJTUYECTBO XPOMOCOM B KJIETKAaX PACTEHUH OCHOBHBIX OTJZIEJIOB Ha
Pa3HbIX 3Tanax >KU3HEHHOT O I[UKJIA;

- pelaTh TeHETUYECKHE 3a/1a4i Ha TUTHOPHUIHOE CKpEelIMBaHe, CLEIUICHHOE (B
TOM YHCJIE CIIEIUICHHOE C TI0JIOM) HAClIeJJ0BaHUE, aHAIU3UPYIOIee CKpeIlluBaHKe,
OPUMEHSS 3aKOHBI HACJIEICTBEHHOCTH U 3aKOHOMEPHOCTH CLIEINIEHHOT O
HaCJIeI0BaHNUS;

- pacKpbIBaTh MPUUMHBI HACIIEICTBEHHBIX 3a00JI€BaHUI, apTYMEHTUPOBATh
HEOOXOAMMOCTh MEp MPEIyNPExKACHUS TAKUX 3a00TeBaHMUIA;

- CPaBHUBATh pa3HbIE CIIOCOOBI Pa3MHOKEHUS OPTaHU3MOB;

- XapaKTepH30BaTh OCHOBHbBIE ATAIlbl OHTOT€HE3a OPTaHU3MOB;

- BBIABJIATH PUYMHBI U CYIIECTBEHHBIC MPU3HAKU MOJIU(PUKAIIMOHHOMN U
MYTallMOHHON U3MEHUYMBOCTH; 0OOCHOBBIBATH POJIb U3BMEHUUBOCTHU B
€CTECTBEHHOM M UCKYCCTBEHHOM OTOOpE;

- 000CHOBBIBATh 3HAUYEHUE PA3HBIX METOJIOB CEJIEKIIUU B CO3JJaHUU COPTOB
pacTeHuil, NOpOJ KUBOTHBIX U IITAMMOB MUKPOOPTraHU3MOB;

- 000CHOBBIBATh NPUYUHBI U3MEHAEMOCTH U MHOTO00pa3us BUIOB, IPUMEHSS
CUHTETHYECKYIO TEOPHUIO IBOJIOLNH;

- XapaKkTEepU30BaTh NOMYJISALUIO KaK €UHUILY SBOJIIOLNH, BUJI KaK
CHUCTEMATHYECKYIO KaTETOPHIO U KaK pe3yJbTaT 3BOJIOLUY;

- YCTaHaBJIUBATh CBSI3b CTPYKTYPhI U CBOMCTB 3KOCUCTEMBI;

- COCTaBJISATh CXEMBbI IIEPEHOCA BEUIECTB U SHEPTUU B SKOCUCTEME (CETU MUTAHMUS),
IPOrHO3UPOBATH UX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHHS (PaKTOPOB CPEIbI;
- apryMEHTHUPOBATh COOCTBEHHYIO MO3UIMIO IO OTHOIICHUIO K 3KOJIOTHYECKUM
npo6yieMaM U MOBEJICHUIO B IPUPOIHOMN CPElIE;

- 000CHOBBIBAaTh HEOOXOAMUMOCTh YCTOMUHMBOIO PA3BUTHS KaK YCIOBUS COXPaHEHUS
ouochepsr,

- OLIEHUBATh MPAKTUYECKOE U ITHUECKOE 3HAUCHHE COBPEMEHHBIX UCCIIEAOBAHUI B
OHoNOruy, MEAUIMHE, YIKOJIIOTUH, OMOTEXHOJIOTUN; 00OCHOBBIBATH COOCTBEHHYIO
OLICHKY;

- BBISIBJIATh B TEKCTE OMOJIOrMYECKOT0O COJEPKAHUS IPOOJIEMY U
apryMEHTUPOBAHHO €€ OOBSICHATD;

- IPEICTABIISITH OMOJIOrMYECKYI0 MH(OPMAIIUIO B BUJI€ TEKCTA, TAOIHIIbI, CXEMBI,
rpaduka, TuarpamMmbl U JieJaTh BbIBOABI HA OCHOBAHHUHM MPEICTABICHHBIX IaHHBIX;
npeoOpa3oBbIBaTh Tpaduk, TabIUILy, TUarpaMMy, CXeMY B TEKCT OHOJIOrHYECKOTO
COJZIEpKaHMUS.

BoinyckHuK Ha yriyOaeHHOM YPOBHE MOJYYHUT BO3MOXKHOCTh HAYUUTHCS:



- OPTaHU30BBIBATh U MIPOBOJIUTH MHIUBUIYATbHYIO UCCIIEIOBATEIIBCKYIO
JESTENBHOCTD 10 OMooruy (WK pa3padaThiBaTh WHANBUAYATbHBIN MPOEKT):
BBIJIBUTATh TUIIOTE3bI, IJIAHUPOBATH padOTy, OTOMPaTh U MPeoOpPa3OBHIBATH
HEe00XoauMYyI0 HH(GOPMAIKIO, TPOBOJUTH SKCIIEPUMEHTbI, UHTEPIIPETUPOBATD
pe3yAbTaThl, AENATh BEIBOABI HA OCHOBE MOJYYEHHBIX PE3YIbTAaTOB, IPEACTABIATh
MPOJYKT CBOMX UCCJICIOBAHUM;

- MPOTHO3UPOBATH MOCIIEICTBUS COOCTBEHHBIX UCCIEIOBAHUN C YIETOM dTHYECKUX
HOPM U DKOJIOTHYECKUX TPEOOBaHUM;

- BBIJIETISATH CYIECTBEHHBIE OCOOCHHOCTH KU3HEHHBIX ITUKIIOB MPECTaBUTENCH
Pa3HbBIX OTJENIOB PACTEHUH U TUIOB KUBOTHBIX; M300paxaTh IIUKIIbI PA3BUTHUS B
BUJIC CXEM;

- aHAJTU3UPOBATH U UCTIOIB30BAaTh B PEIICHNN YY€OHBIX U UCCIIENOBATEIbCKUX
3a/1a4 HH(GOPMAIIMIO O COBPEMEHHBIX UCCIIEIOBAHUIX B OUOJIIOTMH, MEIUIIMHE U
AKOJIOTUH;

- apryMEHTHUPOBATh HEOOXOIMMOCTh CHHTE3a €CTECTBEHHO-HAYYHOT'0 U
COIIMOTYMAaHUTAPHOT0 3HAHUS B AIOXY UH(POPMAIMOHHOMN ITUBWIN3AIINH;

- MOJIETTUPOBATh U3MEHEHHUE YKOCUCTEM I10/] BIUSIHUEM PA3IMYHBIX TPy
(bakTOpOB OKpY>KAIOIIEH Cpebl;

- BBISIBJISITH B TIPOLIECCE MCCIIEIOBATEIBCKON JEATEIbHOCTH MOCIECTBUS
AHTPOITOT€HHOI'0 BO3/ICUCTBUS Ha DKOCUCTEMbBI CBOETO PETHOHA, MpeiaraTh
CrocoObl CHIKEHHSI aHTPOIIOT€HHOT'0 BO3/ICUCTBUSI HA SKOCUCTEMBI;

- ACTIOJTH30BATh MIPUOOPETECHHBIE KOMITIETCHIINH B MPAKTHYECKOU JIEATETLHOCTH H
MOBCEIHEBHOM JKU3HU JJIs IPUOOPETEHUS OTbITA JACSITEIIbHOCTH,
peAlIecTBYIoEe MpodhecCUOHATIBHOM, B OCHOBE KOTOPOM JIEKUT OMOJIOTHS Kak
y4eOHBIN MpeamerT.

Conepxanne Kypca

Pa3znea 1.
buoJsiorusi kak Hayka. MeTobl HAY4YHOT 0 MO3HAHUS. (3 4aca).
1.1 Kparkas ucropusi pa3Butusi 6uosiornu. CucremMa OHOJIOTMYECKUX HAYK
(3uaca).

buonorusi kak Hayka; MpeAMET W MeTonIbl u3ydeHus Owuosnoruu. Kpartkas
UCTOpUS pa3BuTUs Ouonoruu. Ponb OMONOrHYecKUX TEOpUid, Wi, TUIOTE3 B
(OpMUPOBAHUU COBPEMEHHOH €CTECTBEHHOHAYyYHOW KapTuHbl Mupa.  CBs3b
OMOJOTUYECKUX JUCHUIUIMH C APYTUMHU HayKaMu (XumueH, pu3ukoii, reorpaduei,
acTpoHoMUEH U 11p.). Posb Ouonorun B (pOpMUPOBAHUU HAYUHBIX MPEACTABICHUIMA
0 MHpE.

Jdemoncrpanus. ITopTpersl yu€HbIX.
1.2. CymHocTh W CBOWCTBA KMBOrO. YPOBHU OPraHU3alUd HW METOIbI
MO3HAHMS KUBOH NPUPOABI.



CymiHocTp ku3HH. OCHOBHBIE CBOWMCTBA XKMBOW MaTepuu. buojornueckue
cucteMbl. OCHOBHBIE YPOBHU OpPraHM3alWU XUBOM Marepud. MeTolbl MO3HAHUsA
KUBOW MPUPOIBI.

JlemoncTpanus. Cxema: «YpOBHU OpraHHA3ALAN )KUBOW MaTEPUN».

Pa3nen 2.
Kaerka. (10 yacoB).
2.1 Hcropus uzyuenus kjierku. Kiierounas teopus. (1 yac).
PazButue 3Hanuii o kierke. Pabotel P. I'yka, A. Ban JleBenryka, K. bapa, P.
Bupxosa. Knerounas teopust M. llnelinena u T. [lIBanna. OcHOBHbBIE MOJI0XKEHUS
COBPEMEHHOW KJIETOYHOH Teopuu. Ponb kieTouHod Teopuu B (PopMUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAY4YHOM KapTuHblI mupa. lIpeamer, 3agaum U MeTOABI
COBPEMEHHOW LIUTOJIOTUH.

HNemounctpanus. Cxembl «MHOT000pa3ue KIETOK.

2.2 XuMHYeCKHH cocTaB KJIeTkH (4 yaca).
EnMHCTBO 3I€MEHTApHOrO XUMHYECKOrO COCTaBa MKHUBBIX OpPraHU3MOB Kak
JTIOKa3aTEeIbCTBO €UHCTBA IPOUCX OXKCHHUS KUBOU Mpupoabl. OOIIHOCTD )KUBOU U
HEKUBOM TMPUPOJBI HA YPOBHU XHUMHUYECKUX JJIEMEHTOB. (OpraHoreHsl,
MAaKpO3JIEMEHThbI, =~ MHUKPOJRJIEMEHTBI,  YIBTPOMUKPOIJIEMEHTBI,  HUX  POJIb
JKU3HENEATEIbHOCTHU KIIETKHU U oprann3ma. Heoprannueckue Bemecrtsa. Bona.
OcoOCHHOCTH  CTpOEHHST W CBOWCTBA. MWUHEpaIbHBIE COJM. 3HAYCHUE
HEOPTraHWYECKHUX BEIIECTB B )KU3HU KJICTKHA U OpraHU3MA.
Oprannueckne BEMIECTBA — CIOXKHBIE YTIIEPOJOCOACPKAIIUE COCAUHEHUSA.
HuzkoMonekynsapHple ¥ BBICOKOMOJIEKYJISIDHBIE ~ OPraHMYECKUE  BEIISCTBA.
Jlunmuael. YTiieBoapl: MOHOCaxXapuipl, ronucaxapuabl. benku. HykiennoBbie
kuciotel: JJHK u PHK. YaBoenue momnekynbl JJHK B knerke. CtpoeHue u poiib
OPraHUYECKUX BEIIECTB B KJIETKE U B OPTaHU3ME YEITOBEKA.

HMemoncrpanus. Cxembl u TaOmuupl: «CTpOEHHE MOJIEKYJbI Oenkay,
«Ctpoenne monekyn JJHK u PHK», «Y aBoenue monekynsl JTHK».

2.3 CTpoeHue dyKAPHMOTHYECKOH M MPOKAPUMOTHYECKOM KJIeToK (3 yaca).
Knerounass memOpana, uuroruiasma, siapo. (OCHOBHBIE OpPraHOWABI KIIETKH.
OYyHKIIMM OCHOBHBIX 4YacTe © OpraHouaoB KieTku. OCHBHBIE OTIUYUS
pPaCTUTENBHOU W )KUBOTHOU KJIETOK.
Xpomocombl, ux cTpoeHue u ¢yHkiuu. Kapuortun. 3HaueHue MOCTOSTHCTBA YKCTa
1 (GOPMBI XpPOMOCOM B KJIETKAX.
[Ipokapuornueckast kierka: Qopa, pasmepbl. PacnpocTpaneHwe u 3HayeHUE
Oakrtepuii B npupoge. CtpoeHre 0akTeprabHON KIETKH.

HMemoncrpauus. Tabmuupl: «CtpoeHue kiaeTkn», «CTpoeHHE XPOMOCOMY,
«CTpoeHre MpOKapHUOTUYECKON KIETKH.

JlaGopaTopHbie padoThbI.
Nel. «MHoroo0pasue KIeToK».

2.4 Peanu3zaums HacjeAcTBeHHOH nH(popmanum B kieTke (1 yac).



JHK — Hocurtenbs HacneAacTBeHHOM wuHGopMmanmu. ['eHeTuyeckuid Koj, €ro
cBoiicTBa. ['ed. buocunres Oeinka.
Jemouncrpanusi. Tabnunpl: «bruocuHTe3 OEIKay.

2.5 Bupycsl. (1 gac).
Bupycel - HekiierouHast popma xu3Hu. OCOOEHHOCTH CTPOEHUSI U PA3MHOXKEHUSI.
3HayeHHe B MPUPOJIE U KU3HH deToBeKa. Mepbl mpoUIakTUKU pacpOCTPaHEHUs
BUpYCHBIX 3a0oneBanuil. [Ipopunaktuka CIT1/Ia.

JemoncTpanusi. Tabiuua «Bupycs.

Pasznea 3.
Opranusm (20 yacos).
3.1 Opranusm — equHoe uesoe. MHoroodpasue kuBbIX Opranu3mMos (1yac).
MHoroo6pa3ue KHUBbIX OpraHu3MoB. OJIHOKJIIETOYHbIE M MHOI'OKJIETOYHbIC
opranu3mMbl. KoJIOHUY OJTHOKIIETOUYHBIX OPTAHU3MOB.

JMemoncrpanus. Tabnuna: «MHOrooOpa3ue opraHu3MOoB».

3.2 O0MeH BellleCTB U MpeBpallleHue JHEPIruM B KJIeTKe (2 yaca).
OOMeEH BElIECTB U SHEPTUU — TJIABHOE CBOMCTBO KUBBIX OMOJIOTUYECKUX CUCTEM.
DHepreTuyeckuii 0OMEH — COBOKYITHOCTh peEaKIMi pacCHICIUICHUS CIIOHBIX
opranudeckux BemiectB. Oco0eHHOocTH y OakTepuid. Tunel nutanus. ABTOTpodbI U
rerepoTpodbl. OCOOEHHOCTH YHEPTETUIECKOTO OOMEHA y KUBOTHBIX U PACTECHUH.
[Tnactuueckuit ooOmMeH. POTOCUHTES.

Jemoncrpanus. Tabnuna: «PoTocHUHTE3», « IHEPreTUUECKUN 0OMEH Y.

3.3 PasmHoxeHnue (3 yaca).
Jlenenne kimetku. MUTO3 — OCHOBa pOCTa, pereHeparuu, Pa3BuTus u 0ecroyioro
pa3MHOXeHusi. PasMmHOXkeHue: Oecrnojoe U ToJ0Boe. Tumbl  0ecrnoyioro
Pa3MHOKEHMUSL.
[TomoBoe  pa3sMHOXKEHUE. OOpa3zoBaHue  TOJIOBBIX KJIETOK. Meiio3.
OmiogoTBOpeHUE y JKMBOTHBIX W pacTeHud. buosornueckoe 3Ha4YeHUE
OIUI010TBOpEHUA. VICKYCCTBEHHOE OIBUICHHE Y PACTEHUM M OIUIOJOTBOPECHHUE Y
KUBOTHBIX.
HMemoncTpanusi. Tabmumpr «Muto3 u meno3», «lamerorenesy», «TuIbI
0ecrooro pa3sMHOXKEeHUD», «CTPOCHUE SUIIEKIETKH U CTIEPMATO30MIa».
JlaGopaTopHasi padora Ne2: «/lenenue kineToxk. Muto3»((ppoHTanbHO).

3.4 UnauBuayaibHoe pa3BuTHe Opranu3smMoB (oHToredes) (1 gac).

[IpsmMoe u HenpsiMoe pa3BUTHE. OMOPHUOHAIBHBIA W MOCTAIMOPHMOHAIBHBIN
nepuonbl pa3Butus. OCHOBHBIE H3Tanbl 3MOpuoreHesa. [lpuyuHbl HapylieHUH
Pa3BUTHS OPraHU3MaA.

OHTOreHes uyenoBeka. PenpoayKTUBHOE 370pOBBE; €ro 3HA4YEHUE Ui Oyaylux
NoKoJIeHn| moned. [locneacTsust BIMAHUS alKOTOMsl, HHKOTUHA, HAPKOTUYECKUX
BEUIECTB HAa pa3BUTUE 3apojbllia 4enoBeka. [lepmonbl mocTaMOPHOHAIBHOIO
pa3BUTHS.



JemoncTpanusi. Tabnunpl «OCcHOBHBIE cTajuu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pasButHey, Tabmuiel, dortorpaduu, nuarpaMmbl U CTaTUCTHYECKUE
JaHHBIE, IEMOHCTPUPYIOIIUE MTOCIEICTBUS BIUSHUS HETATUBHBIX (DAKTOPOB CPEIb
Ha pa3BUTUE OPTraHU3MA.

3.5 HacieacTBeHHOCTh U H3MEeHYMBOCTD (11 yacoB)

HacnencTBeHHOCTh M U3MEHUYMBOCTH — CBOMCTBA OpraHu3Ma. I'eHerrka — Hayka
0 3aKOHOMEPHOCTSX HACJIEACTBEHHOCTH U NU3MEHYUBOCTH.

I'. Menaenb — OCHOBONOJIOKHUK T'€HETUKH. 3aKOHOMEPHOCTH HACJENOBaHUS,
ycraHoBiieHHble . MenneneM. MoHoruOpugHoe ckpeuuBanue. [lepBblil 3akoH
Menpaenss — 3akoH JOMHUHUpOBaHWsA. Bropon 3akoH MeHuenss — 3aKOH
pacuierieHus. 3aKOoH YUCTOThI raMeT. JurudpuaHoe ckpemuBanue. TpeTuil 3akoH
Menzenst — 3aKOH HE3aBUCUMOTr0 Haclie0BaHusl. AHAIM3UPYIOIEe CKPEUIMBaHNUE.
[TonuruGpuiHOE CKpElIBaHUE.

XpomocomMHasi Teopus HacineACTBeHHOCTH. CULeIsieHHOe HacleqoBaHue
IIPU3HAKOB.

CoBpeMeHHBIE MPEICTABIEHUS O TEHE U TeHOME. B3anmoneicTBre reHos.

I'eneruka nona. IlomoBeie xpoMocombl. CLIEIIIEHHOE C TIOJIOM HACJIEIOBAaHUE.

3aKOHOMEPHOCTH W3MEHYMBOCTH. HacnmencTBeHHass W HEHAcHeICTBEHHas
U3MEHYUBOCTb.  MoaudukalMoHHass  U3MEHUYMBOCTh. KoMOMHaTHBHAs U
MyTallMOHHA U3MEHYMBOCTh. MyTanuu. Tunsl MmyTtanuii. MyrareHHbie (GaKkTOpbl.

3HAYEHWE TEHETUKH [JI1 MEIWIMHBI. BiusHue MyTaHTOB Ha OpraHu3M
yenoBeka. HaciiencTBeHHbIe 60€3HM YeIOBEKa, MX MPUYHHBI U IPO(IIIaKTHKA.

Jemoncrpanus. Cxembl, WUIIOCTPUPYIOUIME  MOHOTHMOpDUIHBIE |
TUTHOpUAHBIE CKPEUIMBAHUS; CLIEIUICHHOE HACJIEIOBAHUE MPU3HAKOB; MEPEKPECT
XpOMOCOM; HaclieJoBaHue, CIEIUICHHOe ¢ mosioM. [Ipumepsl MoauduKamoHHON
U3MEHYMBOCTH. Marepuanpl, AEMOHCTPUPYIOIIME BIUSHUE MYTarcHOB Ha
OpraHu3M 4YeJIOBEKaA.

JlabGopaTopHbie padoThbI:

Ne 3. CocraBnenune npocTEHIINX CXeM CKpEIIMBaHUS.

Ne 4. PemeHune reHeTHUecKuX 3aad.

3.6. OcHoBbI cesieknuu. buorexnosorus ( 2 yaca)

OCHOBBI CENEKINH: METOIBI U JOCTHKEHUs. ['eHeTHKa — TeopeThyecKasl OCHOBA
cenekuuu. Cenexknus. Yuenue H.M. BaBuioBa o 1meHTpax MHoroo0Opasusi u
NPOUCXOXKIACHUA KYJIbTYPHBIX pacTeHuil. (OCHOBHBIE METOIbl  CEIEKIIHU:
ruOpUIU3aIns, UCKYCCTBEHHBINM 0TOOp. OCHOBHBIE OCTM)KCHHS W HANpaBICHUS
Pa3BUTHS COBPEMEHHOM CENEKIINM.

buorexHonorus: TOCTUXEHHSI U MEPCIEKTUBBI Pa3BUTUS. | €HHAs HHXKEHEpUs.
Knonuposanue. ['eHernuecku MOAU(PUIMPOBAHHBIE OpPraHU3MBL. ITHUYECKHE
ACHEKThl Pa3BUTUS HEKOTOPBIX MCCIENOBAHMM B OMOTEXHOJIOTMHU (KIOHUPOBaHUE
YEJIOBEKA).

JemoncTrpamusi. Kapra — cxema «lleHTpel  MHOroo0pasus U
NIPOUCXOXKICHUST KYJbTYPHBIX pacTeHuii». ['epOapHbie MaTepuanbl M KOJUICKITUU
COpPTOB KYJbTYypHbIX pactenuil. Tabmuupl: «llopoabl JOMAIIHMX >KUBOTHBIXY,
«Copra KYJIbTYPHBIX pacTeHUN». Cxembl CO3JaHUsA TCHETUYECKU



MO,HI/I(I)I/IIII/IpOBaHHBIX MMpOAYKTOB, KIOHHUPOBAHHUA OpPraHU3MOB. MaTCpI/IaJ'IBI,
WINTIOCTPUPYHOMIUE JOCTUIKCHUA B 00y1acTH OMOTEXHOJIOTHH

Pasnean 4.
Bua (20 ugac).
4.1 UcTopusi 3BOIIOLUOHHBIX Hael (3 yaca)
Pa3Butue mnpeacraBieHnii o npoucxoxaeHuu xku3Hu. Onbitel @. Pemm, JL
[Tactepa. ['unoTe3bl 0 NPOUCXO0KACHUU KU3HH.
CoBpeMeHHbIE B3TJISIABI HA BO3HMKHOBEHHUE >KU3HM. Teopus Omnapuna —
XonaeiHa. Y CI0XKHEHHUE KUBBIX OPraHU3MOB Ha 3eMJI€ B ITPOIECCE IBOJIOIHUU.
JdeMoHCcTpanus. Cxempl: «BO3HUKHOBEHUE OJHOKJIETOYHBIX
AYKApUOTUYECKUX OPTraHU3MOB». «IBOJIOIMS KUBOTHOrO MHpa». Penpoaykuuu
KapTuH, wu3o0paxkatoumx Guopy u QayHy pa3iMuHbIX 3P U TEPHUOJOB.
OkaMeHeNnoCTH, OTHEYATKA OPTaHU3MOB B JPEBHUX MOPOJIAX.
JKCKypCHH.
- Uctopus pa3BuTus )Xu3HU Ha 3eMiie (KpaeBeaueCcKuil My3eit).

4.2 CoBpeMeHHOe 3BOJIIOIMOHHOE YueHHe (9 yacoB)

Bun u ero kpurepuu. Ilomynsinusi — CTpyKTypHasl €IMHMIIA BUA, €IUHUIIA
spomtonmu.  CTDO. JIBuwKyliue Cuibl 53BOJIIOLMUA: MYTAalMOHHBIM Mpolece,
NOMYJISAIIMOHHBIE BOJIHBI, HW3OJSIMUS, E€CTECTBEHHBIM OTOOp; WX BIUSHHE Ha
reHooHn monynsmuu. JBOKYIIMN W CTaOWIM3UPYIOMUK 0oTOOp. Amanrtanuu
OPraHM3MOB K YCJIOBHUSIM OOWTaHUS KakK pE3ylbTaT JACHCTBUS €CTECTBEHHOTO
otbopa. BunoobdpazoBanue. CriocoObl U MyTH BUI000pa30BaAHUS.

Coxpanenne MHOrooOpasusi BHUJOB KaK OCHOBa YCTOWYMBOTO pPa3BUTHUSA
ouocdepnl. ['maBHbIe HampaBieHUs SBOJIONUU. buonornueckuit mporpecc u
perpecc. [IpuunHbl BBIMUPAHUS BUJIOB.

JlaGopaTopHbie padoThbI:
Ne5 «Onucanue BUIOB IO KPUTEPUAM))
Ne6 «BrisiBIeHHE U3MEHUUBOCTH Yy OCOOEH OJTHOT'O BHIA)»
No7 «Anmanrarnuu opraHUu3MOB K Cpejie OOUTaHUSI»

4.3 IIpoucxo:xxkaenue ;ku3Hu Ha 3emJie (3 yaca).

Pa3BuTue npencraBieHud o nmpoucxokaeHud ku3Hu. Oneitel @. Penu, JI
[TacTepa. ['unoressl 0 MPOUCXOKICHUN KUZHMU.

CoBpeMeHHbIE B3IUISiAbI HA BO3HMKHOBEHHUE >XU3HU. Teopusa OmnapuHa —
XonpaeitHa. Y cJI0)KHEHUE KUBBIX OPraHU3MOB Ha 3eMJi€ B MPOIECCE SBOJIIOIUU.

JlemoHcTpanus.

Tabnuipl: «IBONIONUS PACTUTEIIBHOTO U YKUBOTHOTO MUPAY.

4.4 IIpoucxo:xkaeHue 4ejioBexka (5 4acoB)

['unore3pl npoucxoxaeHus uesoBeka. [lonokeHue uyenoBeka B CUCTEME
XKUBOTHOrO MHpa (kinacc Muekonurawomme, otpan I[lpumarel, pon Jloawn).
OBomonusa 4yenoBeka, OcHoBHbIE 3Tanbl. Packl uyenoBeka. I[IpoucxoxneHue
YEJIOBEYECKHUX pac. BumoBoe eqMHCTBO YeI0BEUECTBa.



JemoncTpamusi. Cxema «OCHOBHBIE OTambl 3BOJIOIUU  YEJIOBEKay.
Ta0nuipl, n300pakarone CKENeThl YeI0BeKa U MO3BOHOYHBIX )KUBOTHBIX.

IKCKYPCHM.

- IlpoucxoxaeHue ©  HBOJMIOLUS  YelIOBEKa (MCTOPUYECKUH WU
KpaeBeIUECKUM My3€eil).

Paznea S.
JIkocucremsl (13 4).

5.1 Jkojsornueckue pakTopsl (3 yaca)

Opranusm u cpena. [lpenmer u 3agaum SKOJIOTUU. DKOJIOTHUECKHE (HaKTOPHI
cpenbl (aOMOTHYECKHE, OMOTHYECKHE, aHTPOTIOTEHHBIC), WX 3HAYCHHWE B JKU3HU
OpraHu3MOB. 3aKOHOMEPHOCTH BIUSHUS DKOJOTHUYECKUX (PAKTOpPOB Ha >KUBBIC
opraHu3Mbl. B3auMooTHOIIEHUSI MKy OpraHu3MaMu. MeXBUI0BbIE OTHOIICHUS :
napa3uTU3M, XUIITHUYECTBO, KOHKYPEHITHS, CHMOHMO3.

JeMmoncTpanusi. HarnsnHele matepuanbl, JEMOHCTPUPYIOIIUE BIUSHUE
AKOJIOTHYECKUX (PaKTOPOB HA JKMUBBIC OpraHU3MEI. [IprMepbl cuMOno3a B IpUpoOIE.

5.2 Ctpykrypa 3kocucrem (4 yaca)

BunoBas u mnpocTpaHCTBEHHas CTPyKTypa »dkocucTteM. [luiieBbie cBs3H,
KPYTOBOPOT BEIIECTB W IMPEBPAIICHUE DHHEPrUM B 3KocucteMax. [IpuumHbI
YCTOMYMBOCTA M CMEHBI DJKOCUCTEM. BrusHue 4YenoBeka Ha 3KOCUCTEMBL.
HckyccTBeHHBIE COOOIIECTBA — arPOIICHO3HI.

JMemoncrpanusi. Cxema «lIpocTpaHCTBEHHAss CTPYKTypa 3KOCHCTEMBI
(SIpyCHOCTH PaCTUTENBHOTO COOOIIECTBA)». Cxembl " TaOJIUIBI,
JEMOHCTPUPYIOIIUE TMHILIEBbIE CETH W LENH; SKOJOIMYECKHEe MUPaMUIbI;
KPYTOBOPOT BEIIIECTB ¥ DHEPTUU B IKOCUCTEME.

IKCKYPCHH.

- EctectBenHsie (Jiec, moje, W Ap.) U UCKYCCTBEHHbIE (Mapk, Caj, CKBEp

IIKOJIBI U JIp.) 3KOCUCTEMBI.

5.3 buocdepa — rinod6aabHas IkocucTemMa (2 yaca)

buocdepa — rimodanbhas skocuctema. CoctaB U cTpykTypa Onocdepsl. YueHue
B, 1. Bepnanckoro o 6uocdepe. Ponb xuBbix oprannu3zMoB B 6uochepe. buomacca
3emun. buonorudeckuii KpyroBopoT BemiecTB ( Ha pUMEpPE KPYyroBOPOTa BOJHI,
yriepojaa, a3oTa u Jp.)
JMemoncTpanusi. Tabmunsl u cxemsl: «CtpykTypa Ouochepwi», «Kpyrosopor
Bombl B Ouochepe» «KpyroBopor OHOIIEMEHTOB B Mpupoae». HarmsgHbiid
MaTepHall, OTpa)xaroluii BUJOBOE Pa3HOOOpa3ue )KUBBIX OPraHU3MOB OUOCKEPHI.

5.4 buocdepa u desoBek (3 yaca)

buocdhepa u dyenosek. [1oGanbHBIE IKOJOTHUECKHE MPOOJIEMBI M IMYyTH HX
pemenusi. [locnencTBus NEATEIHHOCTH YEIOBEKAa IS OKPYXKAIOMICH Cpebl.
[IpaBuna moBexeHuss B mpupogHo cpeme. OxpaHa TPHUPOABI U PAIMOHAIBHOE
UCIIOJIb30BaHUE MPUPOIHBIX PECYPCOB.



JeMmoncTpanusi. TaGiuipl, WILTIOCTPUPYIOLIKE TI100aIbHBIE YKOJIOTMUYECKUE

npoOJIEeMBbI U MOCIEACTBUS AEATEILHOCTU YETIOBEKa B OKpyxaroliei cpeae. KapTer
HallMOHAJIBHBIX ITAPKOB, 3aII0BEIHUKOB U 3aKa3HUKOB Poccum.

IToBTOpEeHUe U 00001IeHNEe Kypca (24ac).

Kpurepun onieHUBaHUs 3HAHUN Y4aLMXCS

OrMeTKa «5» cTaBUTCSH, €CJIM YYCHUK:

JIOTHYHO M3JIaraeT OCHOBHBIE MOJOXKEHHS YIeOHOTO MaTepHralia, Ipu3HaKu
OMOJIOrMYECKUX 00BEKTOB, MTPOLIECCOB U SBJIEHUHN, PACKPBIBAET UX CYIIHOCTh U
B3aMMOCBSI3b;

KOHKPETH3UPYET TEOPETUUECKHE MONOKESHHS TPUMEPAMU, HAYIHBIMU (haKTaMU;
JEMOHCTPHUPYET BJa/ICHHE YMEHUAMH 0000111aTh, aHAIM3UPOBATh, CPABHUBATH
OMoI0ornYecKre 0ObEKTHI U MPOIIECCHl U HA OCHOBE ATOTO JEJIA€T BHIBOIBI;
JEMOHCTPUPYET 3HAHUS O MPU3HAKAX OMOIOTHYECKUX 00BEKTOB (KIIETOK,
OpPTaHOB, CHCTEM OPTaHOB U OPTaHU3MOB PACTEHU, KUBOTHBIX, TPHOOB,
AKOCHCTEM); O CYITHOCTH OHMOJIOTHYECKHUX MPOIleccoB (0OMEH BEIIECTB,
TPAHCIIOPT BEIIECTB, POCT, Pa3BUTHE, Pa3MHOKEHHE, Pa3IpaKUMOCTB);
JEMOHCTPUPYET YMEHHS: OOBACHATH POJIb PA3IMYHBIX OPraHU3MOB B IPUPOJIE,
UX B3aUMOCBS3b, HEOOXOJIMMOCTH 3aIUThI OKPY>KAIOIIEH Cpe/bl; pacrno3HaBaTh
M ONUCHIBATh HA )KUBBIX O0BEKTAX U TAOIUIAX: OPTaHbI IIBETKOBOTO PACTCHHUS,
OpTaHbl U CUCTEMBbI OPraHOB KUBOTHBIX, BBISBIISATH TUIT B3aUMOJICHCTBUS
pa3HBIX BUIOB B SKOCUCTEME, COCTABIIATH IIETH MUTAHUS;

HE JIOMMYCKaeT OMOIOrMYeCKUX OMTMOOK U HETOYHOCTEH.

OrMeTKa «4» CTaBUTCSH, €CJIM YYCHUK:

HE MOJIHOCTHIO PACKPHIBAET TEOPETUUECKUE TIOTOKEHHS i HEJOCTATOUHO
IIMPOKO X WILTIOCTPUPYET MPUMEpPaMH, IPUBOIUT HE BCE AIEMEHTHI
CpaBHEHHUsI OOBEKTOB U SIBJICHUH, J1OITyCKaeT OMOJIOTHYECKIE HETOUHOCTH,
HerpyOble OMOJIOTUYECKHUE OIIHOKH;

JEMOHCTPHUPYET OCBOCHHUE BBIILICHA3BAHHBIX 3HAHUH, TOMYCTUB MIPH STOM
HE3HAUYUTEIbHbIE OMOJIOrMUECKHE MOTPEIIHOCTH U HETOYHOCTH, HEJOCTATOYHO
9YeTKO BIIa/ICET YMEHHUSAMH PAcliO3HABaTh, YCTAHABIUBATH B3aUMOCBSI3H,
aHaAJIM3UPOBATh OOBEKTHI, MIPOLIECCHI, SIBICHUSI.

JIOMYCKAeT He3HAUUTENbHbIE OMOIOTHYECKHE MOTPEITHOCTUA U HETOUHOCTH,
HEIOCTaTOYHO YE€TKO JEMOHCTPUPYET BIaJCHUE YMEHUSAMH TPUMEHSTh
NOJy4YEHHbIE 3HAHUS JJi11 O0BACHEHUS )KU3HEIEATEIbHOCTH U3yUEHHBIX
OpraHU3MOB.

OtmeTKa «3» CTABUTCS, €CJIH YUEHHK:

MUMEET HEMOJIHbIe (PparMeHTapHbIe 3HAaHUS 00 OCHOBHBIX MPU3HAKAX KUBOTO,
TPOSIBIISIONINXCS HA BCEX YPOBHSIX OpraHU3aIlnu, 00 0COOEHHOCTAX CTPOCHHS U
KHU3HEACITETbHOCTH PACTEHUH U )KUBOTHBIX, HEBEPHO TPAKTYET
OMOJIOTUYECKUE MTOHSTHUS, HE PACKPBIBAET CYIIIHOCTD MPOIIECCOB U SBJICHUIA,
JieNiaeT HeTpaBUIIbHBIE BBIBOJIBI, JOMYCKAET HCKAXKEHUS B YCTAHOBICHUN
NIPUYUHBI U CIIEJICTBUS SBJICHUS,



® KMEeT OTPHIBOYHBIE 3HAHUS 00 IKOJIOTHYECKHUX (PaKTOpax, IKOCUCTEMAX,
HEBEPHO PACKPBIBAET CYHNIHOCTh OMOJIOTUYECKUX MPOIECCOB U SIBICHUI, HE B
MIOJIHOW Mepe OBJIaJIeBaeT YMEHHUSIMH OIPECIsATh, OMCHIBATh, PACIIO3HABATH,
aQHATM3UPOBATH OOBEKTHI U SIBJICHUS;

OTMeTKa «2» CTaBUTCS, €CJIM YYEHUK:

e JIONyCKaeT rpyoblie OMOJIOTHYECKHE OMUOKH, IPUBOJIUT OTPHIBOYHBIE CBEICHMUS,
IPUMEPHI, HE IMCIOIITNE OTHOIICHHS K KOHKPETHU3AIMH TEOPETHICCKUX
TIOJIOYKEHHM, HJIH OTBET IOJTHOCTBIO OTCYTCTBYET;

® JOIMyCKaeT rpyObie OMONOTrHYeCKre OMUOKH, HE IEMOHCTPUPYET BIIaJICHUE
00111ey4eOHBIMU U TPAKTUUECKUMHU YMEHUSIMA U HABbIKaMH, HE CITIOCOOEH
dbopMyIHPOBAaTh OTBETHI HA HABOISIIUE BOIIPOCHI YIUTEIS;

W3JIaraeT JUIIb OT/ICTbHBIC AJIEMEHTHI 3HAaHUH, HE CBSI3aHHBIC MEXK]Ty COOOM,
JIOITYCKAeT rPyObIe OMOIOTHYECKUE ONMTUOKH, HE MOXKET MPUMEHUTH MOJTYICHHBIC
3HaHUS 00 OpraHMU3Me YEJIOBEKa B MPAKTUUECKOM NESITEIHFHOCTH M TTOBCEIHEBHOM
JKA3HH.

KanengapHo-TeMaTu4eckoe JIaHUPOBaHHUE
Oo6mas ouosiorusi. 10 kiaacc (68 yacos)

Ne HasBanue ypoxkos Hara Hom.
3a/laHue
I'maBa 1. buosorus kak Hayka. MeToabl HAy4HOT 0
no3Hanus. 3 yaca
1. | Kparkas uctopus pa3ButHsi OMOJIOTHH. 1.1
2. | CymHOCTb )KU3HH U CBOMCTBA JKHUBOTO. 1.2
3. | YpoBHU opraHU3al¥ U METOABI TO3HAHUS KUBOU 1.3
IPUPOJIBI.
I'masa 2. Kuerka. 10 4.
4. | Ucropus nzyuyenus kierku. Knerounas teopus. 2.1
5. | XUMHYECKHI COCTAB KUBOW MIPUPOJIBI. 2.2,2.3
Heoprannueckue BeliecTBa KJIECTKH.
6. | Oprannyeckue BemecTBa. O0Imas XxapakTepuCTUKA. 2.4
JIunuael.
7. | Opranuyeckue BeuecTna. YTJieBoJibl. benku. 2.5, 2.6
8. | HykienHOBbIE€ KHCIIOTHI. 2.6
9. | Dykapuornueckas kierka. [lutomnazma. OpraHouIbl. 2.7
JIa6. p. Nel «MHor0o00Opasue KIeTok»
10. | Knerounoe siipo. XpoMOCOMBI. 2.8
11. | ITpokapuotnueckas KieTkKa. 2.9
12. | Peanuzanus HacienCTBEHHOM MH(OPMAIINY B KIIETKE. 2.10
13. | Hexsierounsie (OpMbI dKU3HU — BUPYCHI. 2.11
I'naBa 3. Opranusm. 10 u.




14. | Opranusm — Kak euHoe 1er0e. MHOrooOpas3ue KUBbIX 3.1
OpPraHU3MOB.
15. | DHepreruyeckuii 0OMeH. 3.2
16. | [Imactuueckuit oOMeH. DOTOCUHTES. 3.3
17. | Henenue knerku. Jlad.p. Ne2 «Mwuto3 B KiieTkax 3.4
KOpEIIIKA JIYKa.
18. | PasmuoxeHue: Oecronoe u mojaoBoe. Meios. 3.5, 3.6
19. | OnnonoTBOpeHwUeE. 3.7
20. | UaauBuyanpHOE pa3BUTHE OPTaHU3MA. 3.8
21. | OHrorenes yenoBeka. PenpoayKTUBHOE 37J0POBBE. 3.9
22. | I'eHeTHKa — HayKa O 3aKOHOMEPHOCTX 3.10
HACJIEeACTBEHHOCTHU U U3MEeHYUBOCTU. I'. Mennenp —
OCHOBOITOJIOXKHUK T€HETUKH.
23. | 3aKOHOMEPHOCTHU Hacen0BaHus. MOHOTHOPUIHOE 3.11
CKpEeIIBaHuUE.
24. | 3aKkOHOMEPHOCTH HacjaeaoBaHus. JJuruopumaHoe 3.12
CKpEIIMBaHUe.
25. | 3akoHomepHOCTH HacieaoBanus. Jlao.p. Ne3 3.11,
«CocTtaBiieHHe MPOCTEHIINX CXEM CKPELLIUBAHUS». 3.12
26. | XpomocoMHas Teopus HacieacTBeHHOCTH. ClieTieHHOe 3.13
HacienaoBanue. Jla6.p Nod «Pemienne reHeTHYECKUX
3a/1au
27. | CoBpeMEHHOE TIPEICTABJICHNE O TCHE U TEHOME. 3.14
28. | I'enermka moua. 3.15
29. | U3MeHYHNBOCTD: HACIEACTBEHHAS U HEHACIIEACTBEHHAS. 3.16
30. | I'eneruka u 370pOBbE YEITOBEKA. 3.17
31. | Cenexuusa. OCHOBHBIE METOABI U JJOCTHKEHHUS. 3.18
32. | buorexuonorus. JIOCTHKEHHS U TIEPCIICKTUBBI. 3.19
33. | O6061menue 3nanuii mo Teme: OOIIEONOTOrUYECKUE 3.2-3.19
3aKOHOMEPHOCTH Ha MOJIEKYJISIPHO-T€HETUUECKOM,
KJIETOYHOM W OPTaHU3MEHHOM YPOBHSIX.
I'naBa 4. Bun. 20.
34. | Pa3zButne Omosioruu B 10AapBUHOBCKHIA TEPUO/I. 4.1
Pa6ote! K.JIunues.
35. | DBomonmonnas reopus JK.b. Jlamapka 4.2
36. | [Ipeanoceuiku Bo3HMKHOBeHUs yaeHwus Y.J/[apBuHa. 4.3
37. | OBomormonHoe yuenue Y. Jlapsuna 4.4
38. | I'mama 4. Bun. Bun. Kputepuu u ctpykrypa. JIa6.p. 4.5
No5 «Omnucanve BUAOB IO KPUTEPUSIM)
39. | I[omymsiius Kak eIMHAIIA SBOJTIOIH. 4.6
40. | dakTOpHI SBOJIOIHH. 4.7
41. | EctecTBeHHBbIN OTOOp — IJIaBHAS IBMXKYIIAsl CHIIA 4.8,4.9




sBosmonuu. JIab.p. Ne6.»BrisiBIeHME N3MEHUYNBOCTH Y
oco0el OIHOTO BUAA»

42. | Anantanuy OpraHu3MoOB K YCIOBUSM OOMTaHUS KaK 4.10
pe3ynbTaT NeUCTBHS ecTeCTBeHHOro oroopa. JIab.p.
No7. «ApanTainu opraau3MoB K cpezie OOUTaHUs
43. | Bumoobpa3oBaHue KaKk pe3yJbTaT IBOIIOIIHH. 4,11
44. | CoxpaneHnue MHOT00Opa3usi BUIOB KaK OCHOBA 4.12
YCTOMYHMBOTO Pa3BUTHs OUOChEpHI.
45. | JlokazaTenbCTBa SBOJIIOIUU OPraHUYECKOr0 MUpA. 4.13
46. | Pa3zButHe npecTaBiIeHUN O MPOUCXOKICHUH KU3HU HA 4.14
3emuie.
47. | CoBpeMeHHBIE IPEACTABICHUS O IPOUCXOKICHUH 4.15
KU3HU Ha 3eMIIE.
48. | Pa3zBurtue »u3HU HA 3eMIIe. 4.16
49. | ['umoTre3bl IPOUCXOXKICHHUS YeTOBEKa. 4.17
50. | ITonosxeHnue yenoBeka B CUCTEME JKHBOTHOT'O MHPA. 4.18
51. | DBomto1nus yenoBeka. 4.19
52. | YUenmoBeueckue pachl. 4.20
I'naBa 5. Ikocucremsbl. 13 4.
53. | Opranusm u cpena. DKonoruueckue GakTophl. 5.1
54. | Abuoruueckue GaKkTopbl CPEIbl. 5.2
55. | buornueckue GpakToOphl Cpenbl. 5.3
56. | CTpyKTypa 3KOCHCTEM. 5.4
57. | Ilumesblie cBA3u. KpyroBopoT BelecTB U SHEPTUU B 5.5
HKOCUCTEMAX.
58. | IIpuuuHBI yCTOMYMBOCTU M CMEHBI 3KOCHCTEM. 5.6
59. | BiusiHue yenoBekaM Ha SKOCHCTEMBI. 5.7
60. | buocdepa — rimobanpHas 3KOCUCTEMA. 5.8
61. | Ponb sxuBBIX OpraHu3MoB B Ouocdepe. 5.9
62. | buocdepa u yenosex. 5.10
63. | OCHOBHBIE YKOJIOTHYECKUE TMPOOIEMBI COBPEMEHHOCTH. 5.11
64. | Dkonoruyeckue KaracTpoQsl. Coo0b.
65. | [IyTu pemeHns SKOIOTHIECKUX TTPOOIIEM. 5.12
66. | Ponp Ouonoruu B Oyaymiem.
67- | O6o6meHue 3HaHui. FIToroBoe moBTOpEHME.
68
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2. bonrosa N.B. CoopHuk 3amau mo obuieit 6monoruu s nocrynatonmx B BY3be1. — M.:
Omnukc 21 Bek, 2005.
3. T'onuapos O.B. I'eneruka. 3anaun. — Caparos: Jlunei, 2005.
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Huxapes C.JI. 'enetuka: CoopHuk 3anau. — M.: U3n-Bo «IlepBoe ceHTsiOps», 2002.
JmutpueBa T.A., Cymaroxun C.B., I'ynenxoB C.H., MenseneBa A.A. buonorus.
Yenosek. O6mas Ouonorus. 8-11 kmacc: Bompocsl. 3aganus. 3amaun. — M.: JIpoda,
2002.

Honenxas 2.I'., JlyneBa U.O., Ilandunosa JI.A. AkryanbHble BOIPOCH OHOJOTHH. —
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2002.

3axapoB B.b, Mycrapun A.I'. O6mas Ouonorus: TecTbl, BONPOCHI, 3amaHus. — M.:
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MennukoB b.M. buosorus: ¢opmsl u ypoBuu xu3nu. — M.: [Ipocsemenne, 2006.
Mumuna H.B. 3aganus 1 camoctosTenbHOM paboThI o ob1ei ouonoruu. 11 kmacce. —
M.: IlpocBemienue, 1985.

Msrkosa A.H., Kaaunosa I'.C., Pe3nukoBa B.3. 3auetsl o 6mnoorun: O01mas 6uojiorus.
— M.: JIuct, 1999.

[TumenoB U.H. Jlexnuu o o6mieit 6monorun. — Capatos: Jlumeit, 2003.

[Iyroskun A.I1., IlyroBkuna H.A., Muxees B.C. [Ipaktukym no o0uieit ouonoruu. 10-11
kiacc. — M.: Ilpoceemenue, 2002.

Psaszanosa JI.A. [IpakTukym no renetuke B mkose. — Yensounck: UI'TIH, 1995.
CuBornazoB B.U., Cyxosa T.C., Ko3nosa T.A. O6mias 6uonorus. 10 kiacc: mocodue mjst
yuurens. — M.: Aiipuc-tipecc, 2004.

CuBornazoB B.U., Cyxosa T.C., Ko3nosa T.A. O6mas 6uonorus. 11 kmacc: mocobue mist
yuurens. — M.: Aiipuc-tipecc, 2004.

Copoxuna JI.B. Tematnueckue 3auets! no ouonoruu. 10-11 kmace. — M.: TL «Coepar,
2003.

JlutepaTypa 1Jis1 ydauuxcs:

buonorus. O6mas Owonorus: y4ue6. s 10-11 ki oOmeoOpa3oBaT. yUpeKICHUM:
npodunbHbI ypoBeHs /mof. Pen. B.K llymuoro u I''M. Ipimimuma/.- M., IIpocBemienue,
2006.

borganosa T.JI., CononoBa E.A. buonorus. CrnpaBoYHUK ISl CTaplICKIACCHUKOB W
nocTymnarmmux B By3sl. — M.: ACT-ntipecc, 2006.

Bonrosa W.B. COopHuk 3anau no oOmiei 6uonoruu ains noctynamomux B BY3sl. — M.:
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[Mumenos M.H. Jleknuu no o6mieii 6nonoruu. — Capatos: Jlumeii, 2003.
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NBanoa T. B. COopHuK 3amaHuii mo oOmieil OHMoioruu: mocodue i ydaliuxcs
obmeobOpazoBat. yupexaeHuit/T. B. MBanosa, I'.C. KamunoBa, A.H.Msarkosa. - M.:



IIpocsemenue, 2002- (ITpoBeps cBOM 3HAHMSA);

Koznosa T.A., Komoco C.H. lunaktuueckue KapTOYKU-3a1aHKsI IO 001IeH OHOIOTHH. -
M.: Uznarensckuit lom «'enmxep», 1997. - 96¢.;

Jlepnep I'.1. O6uras Ouomnorus. [Toypounsie TecTsl U 3aanus. - M.: AkBapuym, 1998;
CyxoBa T. C., Ko3noBa T. A., Connn H. U. O6mas Ouonorus. 10-11'kr.: pabouas
TeTpaab K yueOHuky. - M.: Ilpoda, 2005. - 171c.;
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[Ipocsemenue, 2001.- 462 c.: ni.
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