Hosicuuteabnas 3anucka ®IrOC.

Pa6ouas nporpamMma 1o 6MoJIOruu JiIst cpeiHeit (1monHoit) 061eoOpa3oBaTeIbHOM LIKOIIbI
peanusyercs B ydebuukax B.M.Cupornasosa, WU.b.Aradonosoii, E.T.3axapoBoit «buonorus.
O6u1as 6uonorus. bazossiii yposerb» st 10 kiacca 34 yaca u 11 knacca 34 vaca.

I[aHHaSI nporpaMMma coctaBjieHa B COOTBETCTBHH C

v

v

denepanbHbIM 3aK0HOM 0T 29.12.2012 Ne 273-®3 "O6 o6pa3zoBanuu B Poccuiickoit
®enepauun;

[TopsiIKOM OpraHU3al|K U OCYILECTBIEeHHs 00pa30BaTelIbHOM AESTEIBHOCTH 110
OCHOBHBIM 00111€00pa30BaTeILHBIM ITPOrpaMMaM — 00pa3oBaTeIbHbIM POTrpaMMaM
HAYaJIbHOrO OOILIEro, OCHOBHOIO 00IIIEro U CpejiHero oouiero oopa3oBaHus,
YTBEpXKI€HHBIM NpHKa3oM MuHHCTepCcTBa 00pa3oBaHus U Hayku Poccuiickoii Oesepannu
or 30.08.2013 Ne 1015;

IIpukaszom MunKcTepcTBa 00pasoBanus U Haykn Poccuiickoit dpenepaumu 17 .05.2012
rona Ne 413 «O6 yTBeprkieHNH (eiepaibHOro rocy1apcTBEHHOro 00pa3oBaTebHOTrO
CTaH/apTa cpeaHero o61ero 0OpasoBaHus»;

[TicsMoM MunncTepcTBa obpasoBans U Hayku P® ot 28.10.2015 Ne 1786 «O pabounx
nporpaMMmax y4eOHbIX IIPEMETOB

Yu4eOHBIM IIJIAHOM IIKOJIBI;

I[Tporpammoii cpeaHero (mosHoro) obuiero oopazosanus. buonorus, O6uas Gruonorus.
10-11 knaccel. ba3oselit ypoBens. ABTopbl U.b.Aradonosa, B.M.CuBornasos.
IIpukazom MunucTepeTBa obpasosanusi 1 Hayku Poccuiickoit ®@enepauuu ot 31.03.2014
r. Ne253 «O6 yrBeprkaeHnu DesiepaibHOro NepedHs yueOHUKOB, PEKOMEHIyEMbIX K
MCII0JIb30BAHMIO MIPU peain3aliii UMEIOIMUX roCy1apCTBEHHYIO aKKPe U TALHIO
06pazoBaTesbHBIX IPOrPaMM HAyaIbHOr0 00IIEro, OCHOBHOrO 00ILEro, CpeIHero ooLero
ob6pazoBanus» (B pea. [IpukazoB Munobpuayku Poccun ot 08.06.2015 r. Ne 576, ot
28.12.2015 r. Ne 1529, ot 26.01.2016 r. Ne38

Ilesin M3ydeHus OGUOTIOTUM B CPEIHEN ILKOJE CIEAYIOIIHE:

- colpanu3anus o0yJaronmMxcs Kak BXOXK/IEHUE B MUP KyJIbTYPhl U COIMAIBHBIX
OTHOILIEHUH, 00ecreynuBarolee BKIIOUEHHE yYalUXCsl B Ty WIH HHYIO TPYTIITY WK
OOIIHOCTh-HOCUTEJISl €€ HOPM, LIEHHOCTEHN, OpUEHTALlMi, OCBaUBAEMBIX B ITpOLIECCe
3HAKOMCTBA C MUPOM JKUBOU NPUPOJIBI;

- IproOIIeHKe K [T03HABATEIbHOMN KyJIbType KaKk CUCTeMe [03HABATENIbHbIX (HayYHbIX
LIEHHOCTEH, HAaKOTJIEHHBIX 00IIeCTBOM B chepe OM0oIOrudecKor HayK1), OpPUEHTALIUIO B
CUCTEME ITHYECKMX HOPM U LIEHHOCTEN OTHOCUTEIBHO METO/IOB, PE3YJIbTaTOB U
JIOCTHKEHHUH COBPEMEHHON OMOJIOrNueCcKON HayKH;

- pa3BUTHE NO3HABATEIBHBIX KAYECTB JTMYHOCTH, B TOM YHCJI€ [I03HABATEIbHBIX HHTEPECOB
K M3YYEHUIO O0IIUX OHOOrHUeCKUX 3aKOHOMEPHOCTEN U CaMOMY IIPOLIECCY HAYYHOTO
MO3HAHUs OBJIaJICHUE Y4eOHO-1103HABATEIbHBIMUA U LIEGHHOCTHO- CMBICIIOBBIMHU
KOMITETEHTHOCTSAMH U1l JOPMUPOBAHUS T03HABATEILHON ¥ HPABCTBEHHOM KYJIbTYPBbI,
HAay4YHOTO MUPOBO33pPEHHS, @ TAK)KE METO/I0IOTUEH OMOJIOrHYECKOro IKCIIEPUMEHTA U
3JIEMEHTapPHBIMUA METOJaMH OUOJIOrMUYECKUX UCCIIEIOBAHUM;

- (hopMHpOBaHUE IKOJOTHYECKOT0 CO3HAHMUS, IEHHOCTHOIO OTHOILIEHHUS K XKHMBOH MPUPOJIE
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1 YEJIOBEKY.

3apaun usydenus GUONOrUM B cpe/Hell WKoe ceayromue:

- OCBOCHHE 3HAHHI 00 OCHOBHBIX OHOJOrMYECKHUX TEOPUSIX, HESX U MPUHIHIIAX,
ABJISIOLIMXCS COCTABHOM YaCThIO COBPEMEHHON €CTECTBEHHOHAYYHOU KapTHHBI MUPa; O
MeToziax OMOJIOrHYEeCKMX HayK (LIUTOIOTHH, TEHETUKH, CeJIEKIIMH, OHOTEXHOIOTHH,
5KOJIOTHMH);0 CTPOCHUH, MHOTOO0pa3iu 1

0COoOeHHOCTSX GUocHucTeM (KIIeTKa, OpraHu3M, MOMyJIsLHs, BULI, Ouoreonenos, buochepa);
BBIIAIOIIMXCSl OMOIOTHYECKUX OTKPBITHAX M COBPEMEHHBIX UCCIIEIOBAHUSX B
OHOIOrHuecKoii HayKe;

- OBJIaJICHHE YMEHHUSAMH XapaKTepH30BaTh COBPEMEHHBIE HAay4HbIE OTKPBITHS B 00JaCTH
6HOJIOrKHK; yCTaHABIMBATH CBSA3b MEK/Y Pa3BUTHEM GHOJIOTHH M COLMATBHO-OTHYECKHMH,
OKOJIOTHYECKUMH NIPOOIeMaMK YeJI0BEYECTBA; CAMOCTOSITEILHO TPOBOIUTE
Ouonornyeckue uccie0Banus (HabI0IeH1e, U3MEPEHHeE, SKCIIePHMEHT,
MOJIEIMPOBAHHE) ¥ IPaMOTHO ODOPMIIATH IOy YeHHBIE Pe3yTIbTaThl; AHATM3UPOBATh U
MCII0JIb30BaTh OMOJIOrNUECcKyI0 HH(OPMALHIO; ITOJIb30BATHCS OHONOTHYECKO
TEPMHHOJIOTUEN U CUMBOJIMKOM;

- Pa3BUTHE I03HABATEIBHBIX HHTEPECOB, MHTEJIEKTYaIbHBIX H TBOPYECKUX CIIOCOOHOCTEH
B TIpoLecce U3y4eHHs POOIIeM COBPeMEHHO OHOIOrHYeCKO# HayKu; TIPOBEICHHUS
SKCTIEPUMEHTATIbHBIX UCCIICI0BAHHM, PeLlIeHNs] OMOOTHYECKHX 3a/1a4, MOIETMPOBAHHS
OHOIOrNYECKUX 0OBEKTOB U MPOLIECCOB;

- BOCIHTaHHE YOEXKIEHHOCTH B BO3BMOJKHOCTH MO3HAHHMS 3aKOHOMEPHOCTEH )KHUBO
NMPUPOIbI, HEOOXOAMMOCTH GEPEKHOTO OTHOLIEHHS K Hel, COBITOIeHHS STHUECKHX HOPM
TP NPOBEZICHUU OUOJIOTHYECKUX UCCIIEOBAHMNA;

- UCII0JIb30BaHKe NPUOOPETEHHbIX 3HAHUN U YMEHHH B OBCEHEBHOMN YKH3HH JUIS OLIEHKH
MOCJIE/ICTBUH CBOCH ACATENLHOCTH 10 OTHOLIEHHIO K OKPY)KAIOLIEH cpejie, COOCTBEHHOMY
3/10pOBBIO; BEIPAOOTKH HAaBBIKOB YKOJIOTHYECKON KyJIbTYpPbl; 000CHOBAHHS U COOIIONEHMS
Mep NpopUITaKTHKH

3abonepanuit u BUY-undpexumu.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O ITPEJMETA

JIMYHOCTHBIMH pe3yabTaTaMu o0y4eHns GHONOTHH B CPe/IHEH LIKOJIE SBISIOTCA:

- peanu3aus STHYECKUX YCTAHOBOK [10 OTHOIIEHHUIO K GHOIOrMYECKMM OTKPBITHSIM,
MCCIIEZIOBaHUAM U UX pe3yJsibTaTaM,

- IPU3HAHMSA BBICOKOH LIEHHOCTH JKU3HU BO BCEX €€ MPOSIBIEHUSAX, 37I0POBbs CBOETO U
JApYTHUX JIIOAeH,

- pean3aliy yCTaHOBOK 3/I0pOBOI0 00pasa KU3HH;

- Ch)OPMHPOBAHHOCTH MO3HABATE/ILHBIX MOTHBOB, HATIPABJICHHBIX HA MOMyYeHHe HOBOTO
3HaHHs B 0071aCTH GMOJIOTHHM B CBSI3U ¢ OyyIeit AesTebHOCTBIO MK GBITOBBIMU
NMpOoBIIeMaMH, CBSA3AHHBIMU C COXPAHEHHEM COOCTBEHHOTO 3/I0POBBS M IKOIOrMYECKOil
0e30macHOCTHIO.

MeranpeameTHbIMH pesyabTaTamu 06yyeHns GHONOTHH B CpeHeN LIKOJIE ABISIOTCS:

- OBJIAICHUE COCTAaBJISIIOIIMMHU UCCJIE10BATEIILCKON U HpoeKTHOﬁ JACATCIIBHOCTH, BKJIFOUas

YMEHHWA BUAECTH r1po6nemy, CTaBUTB BOIIPOCHI, BBIJIBUI'aTh I'AIoTE3bl, JaBaTh OInpeaciICHus
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TIOHSTUSM, KIacCU(PUIIMPOBATh, HA0IOAaTh, IPOBOAUTH SKCIIEPUMEHTBI, /I€/IaTh BhIBO/IbI
W 3aKJIFOYEHHUS, CTPYKTYPHpPOBATh MaTepua, OObsICHUTB, J0Ka3bIBaTh, 3aLMIIATL CBOH
UJien;

- yMeHHe paboTaTh C pa3HbIMM HCTOYHMKAMH 6uonoruyeckoi HHGOPMALUMKI: HAXOIUTh
61OIOrMYecKyio HHOPMALIMIO B Pa3TMYHbIX HCTOYHHUKAX, AHATH3UPOBATE H OLCHUBATD
uHdOpMAIIHIO, TPeoOPa3oBBIBATh HHPOPMALMIO K3 0J1HOM (OPMBI B IPYTYIO

- CIIOCOBGHOCTH BHIGHPATH IIe/IeBbIE 1 CMBICIIOBBIE YCTAHOBKH B CBOMX JEHCTBUAX 1
MOCTYMKAX 110 OTHOLUEHHIO K XKHMBOH MPUPOJIE, 3/10POBBIO CBOEMY M OKPYKAIOLIHUX

TpeAMeTHBIMH pe3ybTaTaMH 00ydeHUs OMOJIOTHH B ILIKOJIE SBJISIOTCS:

1. B nosnasamenvHoll (uHmeneKnyanvbHoll) cgepe:

- XapaKTepHUCTHKa COJePIKaHHsi OHOIOrHYeCKUX Teopuil (KJIETOYHas!, IBOJIOLMOHHA 5
teopus Y./lapsuna),; yuenus B.W. Bepnazickoro o 6uochepe; 3akoHoB I'. Menzens,
3aKOHOMEPHOCTEH U3MEHYHBOCTH;

- BKJTa/Ia BBIJAIOIIMAXCS YUEHBIX B Pa3BUTHE OMONOTHYECKOH HayKH

- BBIIEJIEHHE CYIIECTBEHHBIX IPU3HAKOB GHOJIOTHYECKUX 00BEKTOB (KIeToK:
PACTUTENBHOM 1 )KUBOTHOM, MOJIOBBIX U COMATHYECKHX, NOSACPHBIX U AAEPHBIX;
OpraHU3MOB: OJHOKJIETOUHBIX ¥ MHOTOKJICTOUHBIX; BU/IOB, IKOCUCTEM, ouocdeps! )1
nmporieccoB (OOMEH BELIECTB U SHEPTHH, Pa3MHOXKEHHE, ACICHHE KICTKH,
OTLIOZOTBOPEHHE, NefiCTBHE eCTECTBEHHOTO 0T60pa, 00pa3oBaHKie BUOB, KPYroBOpOT
BEIIECTB)

- 0OBSICHEHHE PoJiu Guosoruy B GOpMUPOBaHUH HAYYHOTO MHPOBO33pEHHA, BKIIaza
6HMONOrHYECKHUX TeOpHUii B GOPMUPOBAHUE COBPEMEHHOM €CTECTBEHHO-HAYyYHON KapTHHbI
MHPa; OTPHULIATEIBHOTO BIMAHUS AJIKOTOJisl, HIKOTHHA, HAPKOTHYECKUX BEIIECTB Ha
pa3BHTHE 3apO/IbIIIIa YeIOBEKa; BIUsHIE MyTareHOB Ha OPraHu3M ejloBeKa,
3KOJIOTHYECKHX (PaKTOPOB HA OPraHU3MBbl; IPUYUH IBOJIIOLKMH, H3MEHACMOCTH BH/IOB,
HapyLIEHU# pa3BUTHS OPraHM3MOB, HAC/IICTBEHHBIX 3ab01eBaHU, MyTallUi;

- MIpHBE/IEHUE I0Ka3aTelIbCTB (APryMEHTALlHS) eIMHCTBA JKUBOU U HEKUBOMU MPUPOJIBI,
POJICTBA KMBbIX OPraHU3MOB M OKPYIKaIOLIeH CPe/ibl; HEOOXO0IMMOCTH COXPaHEHHMsI BUJIOB
- YMEHHe T0J1b30BaThCsl GHONOrHYECKOH TePMUHOIOTHEH U CUMBOJIMKOM;

- pellleHye JIeMEHTAPHBIX OHOJOTMYECKHX 3a/1a4; COCTABJICHAE 3IEMEHTAPHBIX CXEM
CKpElLIMBAHKsl M CXeM NIepPeHOCa BELECTB 1 SHEPTHH B 9KOCHCTEMAX (Leny MUTaHus);
- onucanue ocobeit BUI0B 10 MOP(OIOrHuecKOMY KPUTEPHIO;

- BbISIBJICHHE U3MEHYMBOCTH, IPUCIIOCOOIEH I OPraHU3MOB K Cpe/ie O0HTaHus;

- cpaBHEHHE GHOJIOTHYECKUX 00BEKTOB (XUMUYECKUH COCTAB Tell JKUBOM ¥ HEKUBOU
TIPUPO/IbI, 3aPOIBILIHN YeIOBeKa U APYTHX MJICKOTHUTAIOIIMX, PUPOIHBIC SKOCHCTEMBI 1
arpo3KOCHUCTeMbI) U GOpPMYJIUPOBKA BbIBOJIOB HA OCHOBE CPABHEHHSL.

2.B yeHHOCMHO-0pUeHmayuoHHol cgepe:

- aHAJTU3 U OLIEHKA Pa3JINYHBIX TUNOTE3 CYIHOCTH JKU3HHU, TPOUCXOKACHHUS KU3HH 1
yesoBeKa, ro6aTbHBIX KOJIOrHYECKUX MPobIeM | TyTei UX pelleHus, MOCJIeICTBUM
COOCTBEHHOM JIeATEBHOCTU B OKPY KaroIlIe cpe/e;

- OLIEHKA STUYECKHX aCIIeKTOB HEKOTOPBIX MCCIIEIOBAHUH B 00/1aCTH OMOTEXHOJIOTHH
(KJIOHMPOBAHKE, HCKYCCTBEHHOE OTIIOI0TBOPEHHE)

3.B cghepe mpyoosoii OesamenpoHOCmu.

- OBJIa/IeHHE YMEHUSIMHU ¥ HaBbIKaMH ITOCTAHOBKHM OHONIOTMYECKHX SKCIIEPAMEHTOB 1
00BSICHEHHE UX
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pe3ynIbTaToB

4. B cpepe ¢puzuueckoii oesmenvrocmu:

- 000CHOBaHKE U COOMOIeHNEe Mep MPO(HUIAKTHKA BUPYCHBIX 3a060I€BaHHiA, BpeAHBIX
NPUBBIYEK (KYpeHHe, alKOroIu3M, HapKOMaHHsl) PABHJI [IOBE/ICHUS B TIPUPOIHOM cpeje.

OcHOBY CTPYKTYpHUpPOBaHHMs COZlepKaHks Kypca GUOJIOTHH B Cpe/IHeil IKOJIe COCTABIISAIOT
BeJylIHe CHCTeMOOOpa3yoIMe HleH — OTIIMYHUTENIbHbIE 0COOEHHOCTH KUBOM TIPUPOJIBI,
€€ YpPOBHEBasl OpraHU3alLKsi U 3BOJIIOLKS, B COOTBETCTBUH C KOTOPBIMH BBIIEJIEHBI
coaep:kaTe/ibHbIe JIHHHHU Kypca:

buonorus xak Hayka;

MeTtoabl Hay4HOTO MO3HAHUS;

Knertka;

Oprauuswm;

Bup;

DKOCHCTEMBI.

B pesyniomame uzyuenusn 6uonozuu na 6azosom yposue ¢ 10-11 knacce yuenux donxncen
3HAMb /NOHUMAMb:

v’ ocHosHbIe nonodceHus GUOTOTHYECKHX TeOPHil (KIIeToYHas, XPOMOCOMHas); CYLIHOCTh
3aKoHOB I".Menzes, 3aKOHOMEPHOCTEH H3MEHYUBOCTH,

cmpoerue buono2uyeckux ob6vekmos: KIeTKd; TeHOB U XPOMOCOM;

CYUYHOCb OBUONO2UNECKUX NPOYeccos. PA3MHOXKEHHE, OTLIOI0TBOPEHHE,

K140 8bI0AIOUUXCSL YHeHbIX B PA3BUTHE GHOIOTHYECKOH HAYKH; OHoIOruYecKyo
TEPMUHOJIOTUIO U CUMBOJIUKY:

L LY

v’ ymems
00BACHAMb: POJIb OMONOTHH B YOPMUPOBAHUM HAYYHOTO MHPOBO33pEHUS; BKJIA][
OuoIOrHYecKUX TeopHii B HOPMUPOBaHHE COBPEMEHHOI €CTECTBEHHOHAYYHOW KapTHHBI
MHpa; €IMHCTBO XKMBOH U HEXXMBOH NPUPOJIBI, POICTBO KUBBIX OPraHM3MOB;
OTpHLIATEeJIbHOE BIUSHUE ANIKOTOJIsl, HAKOTHHA, HADKOTHYECKUX BELIECTB Ha pa3BUTHE
3apoJiblla Y€JI0BEKa; BIIMSIHUE MyTareHOB Ha OPraHU3M 4YeJI0OBEKa, IKOJOTHUECKUX
(haKTOpOB Ha OPraHU3MBI; B3aHMOCBSI3H OPraHHU3MOB 1 OKpYXaroIIeH Cpe/ibl; IPUYUHBI
HapYIICHUH Pa3BUTUs OPraHU3MOB, HACIIECTBEHHBIX 3a60JIeBaHMIA, MyTaluu,
pewiams >1EMEHTapHbIe OHONOTHYECKUE 3a/1a4H; COCTABIIATH 3J€MEHTAPHBIE CXEMBI
CKpeLIMBaHUS;
6bIA6]17Mb NCTOYHUKH MYTareHOB B OKpyXKarollel cpejie (KOCBEHHO), aHTPONOreHHBIE
MU3MEHEHHs B 9KOCUCTEMAaxX CBOEH MECTHOCTH;
CpasHusams: 6MOIOrHYeCcKrue 00BEKTHI (XMMHYECKUI COCTAB TeJl KMBOM U HEXKHBOM
MPUPO/IBI, MPOLIECCHI (IT0J0BOE M HECTooe pasMHOKEHHE) U 1eJIaTh BHIBObI HA OCHOBE
CpaBHEHHMS,;
AHAU3UPOSAMb U OUeHUeams ri100abHbIE SKOJIOTHYECKHe MPOOIEMBI U ITYTH UX
PELIEHHUS, TIOCTIEICTBUSL COOCTBEHHOM IEATENBHOCTH B OKpYIKatolLeii cpejie;
Haxooums WHPOPMALHUIO O GHOIOrHYECKUX 0OBEKTAX B PA3TUYHBIX HCTOYHHKAX
(Yy4eOHBIX TeKcTaxX, CIPaBOYHUKAX, HAYYHO-TIOMYIAPHBIX M3/IaHHMSX, KOMITbIOTEPHBIX
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0a3ax J1aHHBIX, pecypcax MIHTepHET) U KpUTHYECKHU ee OLleHUBATD,

UCRO1b306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 8 RPAKMUYCCKOIL 0eAmMeNbHOCHU U
NOBCEOHEGHOU HCUSHU OIS

co0OoIeHUs Mep NPO(HUIAKTUKY OTPABIEHUH, BUPYCHBIX U JAPYTUX 3a00JIeBaHMIA,
CTPECCOB, BPEHBIX PUBBIYEK (KypeHHeE, aIKOTOJIU3M, HAPKOMAaHWsI); TPAaBHJI [OBEIEHUS
B [IPUPOJIHOM CpeJie; OLIEHKH 3TUYECKUX aclIeKTOB HEKOTOPBIX MCCIIEI0BaHMH B 061aCTH
OHOTEXHOIOrUHK (KJIOHUPOBAHHUE, HCKYCCTBEHHOE OILIOI0TBOPEHHME).

OCHOBHOE COJAEP)KAHUE KYPCA

Beeaenue (1 u)

OO0beKT u3yyeHust 6GMoI0ruy — xusasi npupoaa. OTIHUMTEIbHBIE TPU3HAKH JKHBOM
NPHUPOJIbI: YPOBHEBAsl OpraHu3allis U 5Bo/oLMs. OCHOBHbIE YPOBHHU OpraHU3alliH KHUBOI
npupobl. CoBpeMeHHas eCTeCTBeHHOHAayYHasi KapThHa MUpa. Ponk Guonornyeckux
TEOPHH, UIEH, TUnoTe3 B GOPMHUPOBAHUH

COBPEMEHHOH eCTeCTBEHHOHAYYHOM KapTHHBI MUpa. MeTO/IbI I03HAHHS KUBOM IPUPOIBI.
Kaerka (14 4)

Passurue 3naunnii o knetke (P. I'yk, P. Bupxos, K. bap, M. IlIneiizen u T. I1IBann).
Knerounas Teopusi. Ponb k1eT04HO# TeOpHn B CTAHOBJIEHMH COBPEMEHHO
€CTeCTBEHHOHAYy4YHON KapTUHbI MUpa. X UMHUYECKHH COCTaB KJIETKU. Poib
HEOPraHMYeCKUX U OPraHHYECKUX BEILECTB B KJIETKe U OPraHU3Me YeIOBEKa.

Crpoenne kietkd. OCHOBHBIE YaCTH U OPraHOM/IbI KIIETKH, UX DYHKIIMH; JOSEpHBIE H
sAepHbIe KICTKH. Bupycel. Mepel npoduiakTHKH pacipocTpaHeH sl BUPYCHBIX
3abonesanuii. [Tpodunakruxa CITU/la. Ctpoenue u dpynkiumu xpomocom. JJHK —
HOCHUTeJIb HacIeACTBEHHON nHdopmaimu. Y nBoerune monekyisl JIHK B kieTke. 3HaueHune
TMIOCTOSIHCTBA YKCiIa M popMbl XpOMOCOM B KiteTkax. ['en. ['eHeTndeckwuii ko Poiib reHos
B OuocuHTe3e Oernka.

Lemoncmpayuu

Crpoenue monexyiibl Genka

Crpoenue monexyssr JJHK

Crpoenune monexynsl PHK

Crpoenue kieTku

Ctpoenue KIeTOK MPOKapHOT ¥ 3YKapHOT

Ctpoenue Bupyca

Jlabopamopnvie u npakmuueckue pabomui

Habuoienue kneTok pacTeHuii M )XUBOTHBIX 101 MUKPOCKOIIOM Ha FOTOBBIX
MHKpOINpernaparax u ux

OINUcCaHHe

Karanutuueckast akTHBHOCTB ()epMEHTOB

Opranusm (6 4)

Oprauusm — eHOe 1enoe. MHOroo6pasue OpraHu3MOB.

OO6MeH BeweCTB M NPeBPAICHHs SHEPTHH — CBOMCTBO KMBBIX OPraHu3MoB. OcobeHHOCTH
OOMeHa BEIeCTB y PACTEHHH, KUBOTHBIX, GaKTepHii.

PazMHOKeHHe — CBOHCTBO opranu3moB. JleneHue KIEeTKH — OCHOBA POCTa, Pa3BHTHS U
pasMHOXeHHs: opranu3MoB. [lonoBoe u Gecronoe pasmuoxeHue.

OmutonoTBopenwe, ero 3HaueHue. MIckyccTBeHHOE ONbLIEHHE Y PACTEHH 1
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OIJIOJOTBOPEHUE Y KUBOTHBIX.

MunuByayansHOe pa3BUTHE Opranu3ma (onToreHes). [IpuunHbl HapylIeHHH pa3BUTHS
OpPraHU3MOB.

WunuBunyansHoe pa3BuTHe YenoBeka. PenpoaykTuBHoe 310poBke. [TocnencTBus
BIIMSIHUSA aJIKOT'0JIsl, HUKOTHHA, HADKOTUYECKHUX BEILeCTB Ha pa3BUTHE 3apOIblIia
YyelnoBeKa.

Jlemoncmpayuu

MHoroo6pa3ue opraHu3MoB

OOMeH BelleCTB U MpeBpalleHus! SHEPTUH B KIIETKe

dorocuHTE3

Jlenenue kieTku (MUTO3, MeiO03)

Crioco6s1 Oecrosnoro pa3MHOXKEHHUs

ITonoBble Ki1eTKH

WunuBuayanbHOe pa3BUTHE OpraHu3Ma

HacaeacrBeHHoCcTh H H3MeHYHBOCTD (10 9)

HacneicTBeHHOCTB M M3MEHYMBOCTh — CBOWCTBA OpPraHU3MOB. | eHeTHKa — HayKa O
3aKOHOMEPHOCTSAX HACJIEACTBEHHOCTH U U3MeHUYUBOCTH. [ .MeH1e1b — 0CHOBOIOJIOKHHUK
reHEeTUKH. ['eHeTHyecKas TepMUHOJIOTUSI U CUMBOJIHKA. 3aKOHOMEPHOCTH HacjIeJOBaHMs,
ycTaHoBlieHHble | . MeHnzaenem.

XpoMocoMHasi Teopusi HacaeIcTBeHHOCTH. COBpeMeHHbIe MPeICTaBIEH s O F'eHE U
reHome. HaciiecTBeHHas 1 HeHaclie/ICTBeHHAsi K3MEHYUBOCTb. BiiusiHie MyTareHOB Ha
OpraHu3M 4esioBeka. 3HaueHHe FeHeTUKHU JUTsl MeIMIMHBI U cetekuuu. HacneoBanue
NIPU3HAKOB y 4yesioBeka. [lonoBeie

xpomocoMel. CLienyieHHOe ¢ NoJIoM HaclieioBaHue. HacienctBeHHsle Gosie3HH YeoBeKa,
UX IIPUYUHBI U TPODUTAKTHKA.

OcHoBblI cesiekunu (3 4)

['eneTnka — TeopeTudeckast ocHoBa cenekiuu. Cenekuus. Yuenue H.M.Basuiosa o
LIEHTpax MHOrooOpa3us U MPOUCXOXK/IEHHS KyJIbTYPHBIX pacTeHHid. OCHOBHBIE METO/IbI
CeNIeKIMKU: THOpUAU3aLMs, UCKYCCTBEHHBINH 0TOOP.

buorexHosnorus, ee J0CTUKEHHS, TEPCIIEKTHBbI PA3BUTHS. DTHYECKUE ACTIEKThI PA3BUTHS
HEKOTOPBIXHMCCIIEZIOBAaHUN B OMOTEXHOJIOTUH (KJIOHMPOBAHHE Y€JI0BEKA).

IBosonus (22 4)

Vicropust 5BO/IIOLIMOHHBIX UAeH. 3Hayenue pabot K.JIunues, yuenus XK. B.Jlamapka,
3BOJIIOLIMOHHOM Teopuu Y./lapBrHa. Poiib 3BOMIOLHOHHO#M TeOpHH B (OPMUPOBAHUH
COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHHBI Mupa. Buz, ero kputepuu. [Momynsinus -
CTPYKTypHasi €IMHHUIIA BU/a, €IMHULIA IBOJTFOLIHH.

JBKOKyIIIMEe CUIIBI SBOJTIOLMY, UX BIHMsHUE HA reHo(OH 1 momysiuuu. CUHTeTHYecKas
TeOpHs 3BOJIOLMH. Pe3ynpTarel sBomonun. CoxpaHeHHe MHOrooOpasusi BUZIOB KakK
OCHOBA yCTOWYMBOIo pa3BuTHs Ouochepsl. [IpuunHbl BeIMUpaHus BHI0B. Bruonoruueckuii
nporpecc ¥ OMOIOTHYECKHIt perpecc.

['unore3pl MpoHCXOXKAEHUS XKU3HU. OTIHYUTENIbHBIE IPU3HAKH KHUBOTO. Y CII0KHEHHE
)KUBBIX OPraHM3MOB Ha 3eMile B Ipoliecce IBONMIOLHU. [ MITIOTE3BI MPOUCXOKIEHHUS
4esioBeka. JlokasarenbcTBa pO/ICTBA YeNOBEKa C MIIEKOTTUTAIOIMMH KUBOTHBIMH.
OBoumonus yenoseka. [Ipoucxoxaenue

YeJI0BeUeCKUX pac.

JdemoncTpanun
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Bo3HHKHOBEHHE M MHOTOOOpasue NpUCIoco0IeHHH Y OpraHu3MOB

DBOJIIOLMS PACTUTEIBHOTO MUpPa

DBOJIOLHUS )KUBOTHOTO MHpa

Penkue u ucuesaromye BUIbI

DopMbI COXPAaHHOCTH UCKOTIAEMbIX PACTEHHM U )KUBOTHBIX

[Tponcxoxienue yenoBeka

IIpoucxoxaeHue 4yenoBeYeckux pac

JlaGopaTopHble H NpaKTHYeCKHEe PabOThI

Onucanune ocobeii BuIa 1o MOpdoIoruiecKkoMy KpUTEPHIO

BeisiBIeHHE H3MEHUUBOCTH Y 0cO0€ei 0JHOro BU/IA

OcHoBbI 3k0s10rHH (12 4)

Okosoruyeckue GpaxTopel, UX 3HaUEHHE B KU3HH OpPraHM3MOB. BUoNoruyeckue puTMBL.
MexBUI0BbIE OTHOLLEHHS: TAPA3UTH3M, XHIIIHHYECTBO, KOHKYPEHIMs1, cuMOK03. BroBas
¥ IIPOCTPAHCTBEHHAs CTPYKTYypa 3KocKcTeM. [THieBbie CBsSI3H, KpyroBOPOT BEILECTB
NpeBpaLleHUs] SHEPIHH B SKOcHcTeMaxX. [IpUUnHBI YCTOWYHBOCTH U CMEHBI IKOCHUCTEM.
HckyceTBeHHBIE cO00IIECTBA — aTPO3KOCHCTEMEL.

buocdepa — rnobanpuas sxocucrema. Yuenue B. . Bepuanckoro o 6uochepe. Ponp
KHBBIX OpraHu3MoB B 6uocepe. buomacca. bronornueckuii KpyroBopor (Ha npumepe
KpPyroBOpoTa yriepoza).

OBomouus 6uochepsl. I'mobanbHEIe SKONOrHYECKre IPOGIEMBI U ITyTH HX PEIleHHs.
[TocnencTBus esTeNbHOCTH YeNoBeka B OKpyskarowleit cpesie. [IpaBuna nosenenus B
IIPUPOJIHOM cpefe.

JeMoHcTpanun

MexBHI0BbIE OTHOLIEHHUS: TAPA3UTH3M, XUIIHUIECTBO, KOHKYPEHIIHUS, CUMOUO3
SIpyCHOCTB pacTUTENILHOTO COOO0IIeCTBa

[TuiueBsle enu u cetu

Dkonoruyeckas nmupamua

KpyroBopoT BelecTB 1 npeBpalieHus SHEPIUH B 3KOCHCTEME

Jkocucrema

ArposkocucTema

Buocdepa

Kpyrosopot yriepona B 6uochepe

3anoBeTHUKH

B pesyabrare usy4enus yue6noro npeavera «Buosiorus» Ha ypoBHe cpeanero o6iero
obpa3oBaHus:

BoinyckHuk Ha 6230BOM ypOBHE HAY4HTCS:

- PacKpeIBaTh Ha NpUMepax poiib OMOJIOruK B GOPMHUPOBAHUH COBPEMEHHOM Hay4YHOM KapTHHBI
MHpa U B IPAaKTUYECKOM NeSITENLHOCTH JIHOEH;

- IOHMMATh U ONMCHIBATH B3aUMOCBS3b MEX/y €CTECTBEHHBIMH HayKaMH: OHOJIOrHeH, QU3HKOI,
XUMHUEM; yCTaHABIMBATh B3aUMOCBSI3b IPUPOIHBIX SBJICHHI;

TIOHUMATh CMBICII, PA3M4YaTh U ONMCHIBATH CUCTEMHYIO CBSI3b MEXJY OCHOBOIMOIAraloLIMMH
OMONIOrMYEeCKUMHU MOHATHAMH: KJI€TKa, OPraHu3M, BUJI, SKOCHCTEMA, Ouocdepa;
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- HCIOJIb30BaTh OCHOBHBIE METOJbl HAy4YHOrO IO3HAHUS B Yy4YeOHBIX OHMOJIOIHYECKHUX
UCCIIEIOBAHUSX, TPOBOAUTH SKCIIEPUMEHTBI 10 U3YyYEHHIO OMOJIOTHYEeCKHX 0OBEKTOB U SIBIICHHUIA,
OOBACHATH Pe3yNbTaThl SKCIIEPUMEHTOB, aHATM3UPOBATH MX, GOPMYIMPOBATH BHIBOMIBI;

- (opMyJIHpOBaTh I'MIIOTE3bl Ha OCHOBAHWH MPEITIOKEHHON GHOJIOrMYECKOH HH(pOpPMALMH U
npeJaaraTb BApUaHThl IPOBEPKH TUIIOTE3;

- CpaBHMBATh OMOJIOrMYEeCKHe 00BEKTBI MEXTy COOOH 10 3aJaHHBIM KPUTEPHUSIM, JI€JIaTh BHIBO/IBI
¥ YMO3aKJIIOUEHHUsI Ha OCHOBE CPaBHEHHUS;

- 00OCHOBBHIBaTh E€IMHCTBO J>KMBOH M HEXHBOW IPUPOABI, POACTBO JKMBBIX OPraHW3MOB,
B3aMMOCBSI31 OPTraHU3MOB U OKPY’KarollIeH cpe/ibl Ha OCHOBE OHOJIOTHYECKUX TEOPHIA;

- MIPUBOJAUTH NIPUMEPHI BEIECTB OCHOBHBIX I'PYIIIl OPraHUYECKUX COCJUHEHUM KIIeTKH (OenKoB,
YKHPOB, YTJI€BOJOB, HyKJIEMHOBBIX KHCIIOT);

- pacrno3HaBaTh KJIETKH (IIPOKapuUOT M JYKApHOT, PAaCTEHHH W >KMBOTHBIX) IO OMHCAHHUIO, HA
CXeMaTHYECKUX H300paXKE€HHsX; YCTAHABIMBATh CBSA3b CTPOEHHS W (YHKIMH KOMIOHEHTOB
KJIETKHM, 0OOCHOBBIBATH MHOT00O0Opa3He KIETOK;

- pacrno3HaBaTh MOMYJIALMIO U OMOIOrHYecKUil BU IO OCHOBHBIM IPH3HAKAM;

- OMHCHIBATH (JEHOTUII MHOTOKJIETOYHBIX DPACTEHHH M JKMBOTHBIX MO MOP(OIOrHYECKOMY
KPUTEPHUIO;

- 00BSACHATH MHOr00Opa3ne OpraHu3MOB, IPUMEHSIS IBOIIOLMOHHYIO TEOPHIO;

- KiaccuGuUMpoBaTh OHOJOrHYecKHe OOBEKThI HAa OCHOBAHMM OJHOTO MM HECKOJBKHX
CYIIECTBEHHbIX MPU3HAKOB (THIIbI MUTAHUS, CIIOCOOBI JbIXaHHUS W Pa3MHOXEHHMS, OCOOEHHOCTH
pa3BUTHSA);

- 00BSCHATH PUYMHBI HACIIEACTBEHHBIX 3a00J1€BaHUIA;

- BBIABJIATh W3MEHYMBOCTH Yy OPIraHU3MOB; OOBSACHATH MPOSIBIEHHE BHIOB HM3MEHYMBOCTH,
MCII0JIb3ysl 3aKOHOMEPHOCTH U3MEHYMBOCTH; CPABHUBATh HACIIEICTBEHHYIO U HEHACIIEICTBEHHYIO
U3MEHYUBOCTb;

- BBIABJIATH MOp(oIoruyeckue, GU3HOIOrHUECKHe, OBEACHYECKHE aJaNTalMd OPraHu3MOB K
cpele oOMTaHHs U JEHCTBUIO IKOJIOTHYECKHX (DaKTOPOB;

COCTaBJISATh CXEMbI [IEPEHOCA BELIECTB M SHEPIMHU B IKOCHCTEME (LIETH TUTAHMUS );

- IPUBOJIUTH JI0KA3aTeIbCTBA HEOOXOAMMOCTH COXpaHEeHHs! OHOpa3HOOOpasus ISl yCTOHYMBOIO
Pa3BHUTHS U OXPaHBbl OKPY KAIOLIEeH CpeJibl;

- OLICHMBATh JI0OCTOBEPHOCTH OMOJIOrHYECKOi HH(YOPMALIMH, TTOJTyY€HHON U3 Pa3HBIX HCTOYHHKOB,
BBIJCJISATH HEOOXOAMMYI0O MHGOPMALHMIO Ul MCIOJIb30BaHUS €€ B y4eOHOW AeSTeNbHOCTH M
pELIEHUH NMPaKTUYECKHX 3a/1ay;

- IPE/ICTABIIATH OUONIOTMYECKYIO HH(POPMAIIHIO B BHIIE TEKCTa, TabJHULIbI, rpaduKa, 1MarpaMMbl U
JIeNIaTh BBIBO/IbI HA OCHOBAHUHU NPECTABIEHHBIX JaHHbIX;

- OLIEHMBaTh pOJIb JIOCTH)KEHHH TI'EHETHKH, CeJleKUHH, OHOTEeXHOJOTMH B IIPAKTHYECKOM
JEATETBHOCTH YeJIOBeKa U B COOCTBEHHOM KU3HH;

- OOBSCHSATH HEraTUBHOE BIIMSIHME BEILECTB (AJIKOrOJis, HUKOTMHA, HAPKOTUYECKHX BEIECTB) Ha
3apOIbIILIEBOE PA3BUTHE YETIOBEKA;

- OOBSCHSATH MOCIEICTBHS BIMSHUS MyTareHOB;

- OOBACHATH BO3MOXKHBIE IPUYUHBI HACIIEICTBEHHBIX 3a001€BaHHIA.

Beinycknuk Ha 6230BOM ypOBHE MOJIYYHT BO3MOKHOCTb HAYYHThHCS:
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- JaBaTb Hay4yHoe OObsicHeHMe OuonorudyeckuMm (akram, Impoleccam, SBICHHUSM,
3aKOHOMEPHOCTSM, HCII0JIb3Ysl OMOIOrHuecKie TeOpUH (KJIETOYHYIO, SBOJIIOLIUOHHYIO), YUEHHE O
Ouocdepe, 3aKOHBI HACTIEICTBEHHOCTH, 3aKOHOMEPHOCTH H3MEHYHBOCTH;

- XapaKTepu30BaTh COBPEMEHHbBIE HAIPABIIEHUs B PA3BUTUU OHOJIOTHH; OMTUCHIBATH KX BO3MOXKHOE
HCIOJIb30BaHUE B MPAKTUYECKON eI TeIbHOCTH;

- CpaBHUBATh CIIOCOOBI IeTIEHUS KJIETKU (MUTO3 U MEHO03);

- peuiath 3a1a4u Ha noctpoeHue Gpparmenra Bropoi nenu JIHK no npemnoxennomy ¢pparmeHTy
nepsoid, 1 PHK (M PHK) no yuactky /IHK;

- peluaTh 3aJja4M Ha ONpeesIeHue KOJUYeCTBAa XPOMOCOM B COMAaTHYECKUX U TMOJIOBBIX KJIeTKaX, a
TaK)Xe B KJIETKaxX Iepel HayajloM JesieHus (MeHo3a WM MHUTO3a) M 10 ero OKOHYaHuHu (s
MHOTOKJIETOYHBIX OPraHUu3MOB);

- pemiaTh TeHETHYECKHE 3a/Jayd Ha MOHOTHOPHUIHOE CKpeUIMBaHHE, COCTaBJISATh CXEMBbI
MOHOTUOPUIHOIO CKpELMBaHMs, IpPUMEHss 3aKOHbl HACIEACTBEHHOCTH MW  HCIIOJIB3Yys
OHOJIOrHYEeCKYI0 TEPMUHOJIOTHIO U CUMBOJTHKY

- yCTaHaBIMBaTh TUIl HACJIEIOBAaHUS U XapaKTep IpPOSBICHUs NMpU3HAKA MO 3aJaHHOH cXeMme
POJOCIOBHOM, MPUMEHSISl 3aKOHBI HACJIEICTBEHHOCTH;

- OLIEHMBaTh Pe3yJbTaThl B3aUMOJEHCTBUS YeIOBEeKa M OKpPY)KaloIleW cpeibl, MPOrHO3UPOBAThH
BO3MOJXHBIE IIOCIEACTBHSl  JEATEJBHOCTH 4eJoBeKa Ui CYLIECTBOBAaHMS OTIENBbHBIX
Ourosoruyeckux 0OBEKTOB U LENbIX TPUPOIbI

TemaTnueckuii niaun 10-11 kinace (68 uacos)
10 knace-34 yaca
11 knace-34 yaca

Ne HaumeHoBaHue pa3nenos u tem K-Bo [IpakTuueckue u
pazzuena 4acoB nabopaTopHble paboThI
U TeM
10 knacc ,
1 buonorus kak Hayka. MeTtoabl 13
HAY4YHOIO NMO3HAHHS
O Kpatkas ucropust passutusi 6uonoruu. | 1
Cucrema OHMOJIOrMYECKUX HAYK
1.2 CyLIHOCTh U CBOWCTBA XKHUBOTO. YPOBHH | 2
OpraHU3aLUy )KMUBOW PUPOIBL.
2 Knerka 10
2.1 Hcropus uzydenus knetku. Knerounas | 1
TEOpHSL.
22 XMMUYECKUN COCTaB KIIETKH. -
2.3 CrpoeHue 5yKapuOTHYECKOH U 3 Habnionenue KeTok pacTeHui
NPOKAPHOTHYECKOH KIIETOK. Y JKUBOTHBIX I10]1
MHUKPOCKOTIOM.
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CpaBHeHHe CTpOEHHUS KIIETOK
PaCcTEHMH U KUBOTHBIX

2.4 Peanu3auus HacnencTBeHHON 1
MH(OpMALIUH B KIIETKE.
2.5 Bupycsr 1
3 Opranuszm 18
3.1 OpraHusm - equHOE LIEITOE. 1
MHoroo6pasue )XHUBBIX OPraHU3MOB.
3.2 OO6MeH BelecTB U NpeBpalleHue ¥
9HEepruu
3.3 PazMHOXeHMe 4
3.4 WunvBuyansHOe pa3BUTHE OPraHU3MOB | 2
(oHTOrEHE3)
30 HacnencTBeHHOCT M H3MEHUMBOCTH 7 CocraBneHue npocTenimx
CXEM CKpelLBaHHUS.
Pemenue npocreiimmx
IeHEeTHYECKHX 3a/1ay.
3.6 OcHoBbI cenexkuunu. Buorexnosnorus. 2
PesepBHoe BpeMmsi 3
Bceero: 34
11 knacc
Beenenue 1
1 Bun 19
1.1 HcTopust 3BOTIOLIMOHHBIX MEH -
1.2 CoBpeMeHHOe 3BOJIIOLIMOHHOE yUeHHE 8 Onucanue ocobeii Buzia 1o
MOP(OTOrHYECKOMY KPUTEPHIO
BrisiBnenue npucrnoco6ienmit
OpraHu3MOB K cpejie OOUTaHus
1.5 IIpoucxoxaeHue xu3Hu Ha 3emiie 3
1.4 IIpoucxoxxnenune yenoseka 4 BrisiBnenue npusHakon
CXOJICTBA 3apO/IbIIIei
4eJIoBeKa U APYTHX
MJIEKOITUTAIOIIUX, KaK
JI0Ka3aTeJbCTBA UX POJICTBA
AHaIH3 U OLEHKA M'MIIOTE3
IIPOMCXOXKIACHHUS YeJIOBEKA.
2 IKOCHCTEMBI 11
ol OKoJIorH4ecKue (hakTophl 3
2.2 Crpykrypa skocucTem 4 CocraBienue cxem nenein
IIMTaHUs B SKOCHCTEMAX.
CpaBHuTeNBHAS
XapaKTEepPUCTHKA IKOCHCTEM
CBOEH MECTHOCTH
2.3 brocdepa- rnobanpHas sxocucTema 2
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2.4 buocdepa u yenosek 2 AHau3 ¥ OLeHKa I7100abHbBIX
9KOJIOTHYECKUX
npo0JeM U MyTei UX peLieHus

Pe3epBHOe Bpems 3

Bcero: 34

Y4yeOHO-MeTOAHYECKHH KOMILJIEKT

YyeOHHUKH:

1. B.X. CuBornazos u jap. «buonorusi. O6mas 6uonorus 10 k. ba3oBelil ypoBeHb »
«Beprukans» AO «Jlpoda», Mocksa, 2017
2. B.W. CuBornazos u ap. «buonorus. O6mas 6uonorus 11 ki. ba3oBslit ypoBeHs »
«Beptukans» AO «/poda», Mocksa, 2017

MeTtoanueckue nocoous:

1. Kynes A.B. «O6mas 6uonorus. 10 knacc: Meroauyeckoe nocobue. CI16, «ITaputer», 2015
2. Jlepuep I'.1. «O6mas 6uonorus. [loypounsie Tects u 3aganus. 10-11 knace» M:
«AkBapuym», 2012

3. Ky3nenosa B.H. u ap. C6opuuk tectoBbix 3ananuii. buonorus. Crapmas mkona. M.:
Unrennext-Llentp, 2007

Jlono/IHHTe/IbHAS JINTEepaTypa

1. [Tumenosa U.H., [lumenoB A.B. «Jlekuuu no obuieit 6uonorun», Caparon, OAO
«H3narensctBo «Jlunei», 2013 r

2. MeauukoB b.M. buonorus: ¢popMsl U ypoBHH XH3HH: TOcoOUe s ydammxcs. M.,
[IpocBeenue, 2016 r.

3. O6mas 6uonorus: 10-11 knacesl/ A.A. Kamenckoro, E.A. KpukcyHnosa, B.B. [Taceunuka —
M.: [lpoda, 2017

HNuTepHeT pecypcebi:

http://www.mon.gov.ru MuHHCTEpCTBO 00pa30BaHUs U HAYKU
http://www.probaege.edu.ru [Topran Enunblii sx3amen

http://www.fipi.ru ITopran ®UITN — OenepanbHblit HHCTUTYT MEeJarorndeckux K3MepeHu
http://edu.ru/index.php ®@enepansublit nopran «Poccuiickoe oOpa3oBaHHe»
http://www.infomarker.ru/top8.html RUSTEST.RU - denepanbHblii HIEHTp TECTUPOBAHHUS.
http://www.pedsovet.org Beepoccuiickuit Untepaer-Ilencoser

www.edios.ru

www.km.ru/educftionhttp://www.virtulab.net BuptyanbHas naboparopus

NN A WD
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9. http://school-collection.edu.ru eaunas Ko/uteKius HU(PPOBBIX 0Opa30BaTENBHBIX PECYPCOB
10.www.bio. l september.ru - razera «Bburosorus» - IpUIOKeHHe K «1 ceHTAOps»
11.www.bio.nature.ru - Hay4Hble HOBOCTH OMOJIOTUH

12.http://www.uchportal.ru — yauTenbckuii moprai

13.http://ru.wikipedia.org/— pa3paboTku ypOKOB, IIpe3eHTALIH.

14.http://ru.wikipedia.org/ - cBOOOAHAs SHLIMKIIONIEIHS,

15.http://bio.1september.ru/ - snexTpoHHas Bepcus rasersl «buonorus»;
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