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IlosicHuTeIbHAS 3aMHCKA

Pabouass mporpamMma cocraBlieHa B COOTBETCTBHH C TPeOOBaHUSAMH (enepalbHOTO
roCyJapCTBEHHOTO  00mIe00pa30BaTEeNbLHOTO  CTaHJIapTa  CpeAHero  (MOJHOro)  OOIIero
oOpa3oBaHus;

-IpUMepHOM porpamMmsl 1o ouosioruu 2017 r.;

- MPOrpaMMBbl IO OMOJIOTHH, pa3pabOTaHHON aBTOPCKUM KOJUIEKTUBOM IO/ PEHaKIHeH

N.b.Aradonosoii, B.I. CuBoriazoBeim, 2017 rox;

Kypc paccunran na 70 yacos (1 yac B Hezento B pacuére Ha 35 ydeOHBIX HEJENb B

10 knmacce u 35 yueOHbIX Henenb B 11 kiacce).

[Ipemaraemas pabouass mnporpamMma MO OHOJIOTMM Uil cpefaHel  (TOJTHOM)
0011e00pa30BaTEIFHON TIKOJIBI peanu3yeTcss B ydeOHukax «buomorus: OOmas O6uomorust 10
knacc. ba3osiii ypoBenb» u aBTOphl: B.M. CuBornazos, U.b. Aradonosa, E.T. 3axapoBa. M.:
Hpoda 2017 rox u «buonorus: OOmias 6uonorus 11 kinacc. ba3zossiii ypoBenb» u aBTopsl: B.M.

Cusornazos, U.b. Aradonosa, E.T. 3axaposa. M.: JIpoda 2019 rox.

JlaHHas TporpaMMma COCTaBJeHa Ha OCHOBE ()YHIAMEHTAILHOTO SApa COACPKaHHS
obmero oOpa3oBaHUsl M TPeOOBaHUN K pe3yibTaTaM OCBOCHHS CpeaHero (TOJIHOro) oOIIero
oOpa3oBaHusi, TpeAcTaBICHHBIX B DenepalbHOM TOCYIapCTBEHHOM  00pa3oBaTEIbHOM

CTaHJapTe CpeaHEro(TI0JTHOTO) 00IIero 0opa3oBaHms

B He#t Takke ydTeHBl OCHOBHBIC HJIEH M TIOJIOXKCHHS IPOTPAMMBI Pa3BUTHUS H
(hopMUPOBaHHUS YHUBEPCATBHBIX YYEOHBIX JEUCTBUH i1 cpeaHero (IOJIHOTO) 0OIIero
o0Opa3oBaHusi M COOJIIOJICHA MPEEMCTBEHHOCTh C MPOrPaMMON TIO0 OWOJIOTHUH Ui OCHOBHOTO
o01ero oOpa3oBaHUsL.
OCHOBHBIC OTIMYUTEIBHBIC OCOOCHHOCTH IMPOTPAMMBI MO0 OWOJOTHH Ui CpelHed (TIOJHOW)
IIKOJIBI 3aKITFOYAIOTCS B CIIEIYIOIIEM:
_OCHOBHOE COJICp)KaHUE Kypca OPHCHTHUPOBAHO Ha (YHIAMEHTAJIbHOE SAPO COJCPIKAHMS
OMOJOTHYeCKOro 00pa3oBaHuS;
_o0peM W TriyOMHAa y4eOHOTO MaTepuaia OMpeNeNsioTcs TpeOOBaHUSAMHU K pe3yiIbTaTaM
OCBOEHHUSI OCHOBHOU 00pa3oBaTelbHON MPOTrpamMMbl CpelHEro (MOJHOTo) obIiiero oopa3oBaHUs
Ha
0a30BOM ypOBHE;

_TpeOoBaHUS K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 0O0pa30BaTEIbHOW MPOTPAMMBI

cpeaHero (mojHOTO) oOmero o60pa3oBaHHMS W NPUMEPHOE TEMAaTHYECKOe IUIaHUpOBaHHE



OTPaHMYHMBAIOT 00BEM COJICPXKAaHUs, U3ydyaeMoro Ha 0a30BoM ypoBHe. [Iporpamma ompenenser
COJICp’KaHHE U CTPYKTYPY Y4eOHOTO

MaTepuaia, IOCIICAOBATCIbHOCT, €r0 H3ydeHHUs, MyTH (OPMHUPOBAHHS CHUCTEMBI
3HaHHﬁ, YMCHI/Iﬁ U CIOCO00B ACATCIIbHOCTH, Ppa3BUTHUS, BOCIIMTAHUA U COLIMATIM3alIUN yHalllUuXCA.
JlaHHas TporpaMMa MOKET OBITh UCIIOJIb30BaHa B 00Ie00pa30BaTEIbHBIX YUCOHBIX 3aBEIICHHUSIX
pa3HOTO PO,

[Iporpamma BKJIFOYAET MOSICHUTEIIbHYIO 3allMCKy, B KOTOPO# TMpeaCTaBICHbI OOIIast
XapaKTepUCTHKa Y4eOHOro MpeaMeTa, MECTO MpeiAMeTa B YueOHOM IUIaHe, ILEHHOCTHBIC
OpPUCHTHUPBI COJACPIKAHHA KypcCa 6I/IOJ'IOFI/II/I, JJMIHOCTHBIC W MCTANPCIMETHBIC PC3YJILTAThI
OCBOCHUSI Kypca; COJIEp)KaHHE Kypca C MEepeuyHeM pa3[elioB C YyKa3aHHEeM 4YHCiIa 4acoB,
OTBOJUMBIX HaMXU3yde€HUE, U TpeOOBaHMSIMH K NPEIMETHBIM pe3yiabTaTaM OOy4YeHHS;
TEMaTHYECKOe IUIAHUPOBAHWE C OTPEAEICHHEM OCHOBHBIX BHJIOB YUYCOHOUN ICSITEIBHOCTH
IIKOJBHUKOB,  y4eOHO-METOAMYECKOE W MaTepHalbHO-TEXHHUYECKOEe  oOecreueHue

00pa3oBaTeNIbHOTO MpoIiecca.

O0mas xapakTepucTHKA Y4eOHOr0 npeamMera

OnHoit U3 BaXKHEHINIMX 3a/1a4 dTana CpeJHero (MoJHOTOo)o01ero oopa3oBaHus SBISICTCS
MOJTOTOBKA OOYYaIOIMIUXCS K OCO3HAHHOMY W OTBETCTBEHHOMY BBIOOPY JKHU3HEHHOTO H
npodeccrnoHampHOTrO MyTH. O0Yy4aronrecs J0KHBI HAY9UThCSI CaMOCTOSITETILHO CTABUTH IIETTH U
OTIPENENATh MyTH UX JOCTHKEHUS, HCIIOJIB30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT ACSITEILHOCTH
B peaJbHOM JKM3HH, 32 paMKaMH y4eOHOTO mporiecca. bolbIioil BKiIaj B TOCTHKEHUE TIIaBHBIX
nenei cpemaHero (MOJIHOTO) oOmIero o0pa3oBaHWsS BHOCHT H3ydeHHE OWOJIOTHH, KOTOpPOe
MPHU3BAHO

00ecneunTh:

1) dopmupoBanue cucTteMbl OHOJOTMYECKMX 3HAHUH KaK KOMIIOHCHTAECTECTBEHHO-
HAyYHOU KapTUHBI MHPA,

2) pa3BUTHE JMYHOCTH OOYYAIOIIMXCS, WX WHTCIUIGKTYaJbHOE W HPABCTBCHHOEC
COBEpILEHCTBOBaHHE, (POPMHUPOBAHUE Yy HUX T'YMAHUCTHUECKUX OTHOLICHMH M HKOJOTHYECKU
11€J1eCO00pa3HOr0 MOBEACHUS B OBITY M TPYI0BOM A€ATEIIBHOCTH;

3) BbIpabOTKY MOHUMaHMsI 0OLIECTBEHHON NOTPEOHOCTH B pa3BUTHH OMOJIOTHH, a TaKXKe
¢dbopMupoBaHHE OTHOLIEHHS K OMOJOTMM Kak BO3MOXKHOM obOnacTu Oyaymied HpakTH4ecKoi
JeATeIbHOCTH.

Iean Ouosormyeckoro oopazoBaHusi B cTapuieil mkoine QGOPMYTUPYIOTCS Ha
HECKOJIBKUX YPOBHSIX: IJI00abHOM, METAPEAMETHOM, JUYHOCTHOM M NPEIMETHOM, Ha YPOBHE

TpC6OBaHHﬁ K pe3yjibTaTaM OCBOCHHA COACPKaHUA IMPECAMCTHBIX IMMPOrpaMMm. I'moGanbHbBIE OCIn



OMOJIOTUYECKOTO 00pa3oBaHMs SBJISAIOTCS OOMIMMHU Ui OCHOBHOM W CTapmiedl IIKOJBI U
OTIPENIENAIOTCS COIIMATBHBIMU TPEOOBAHHUSIMH, B TOM YHCIIE U3MEHEHUEM COL[MAIbHON CUTYalluu
pasBUTHS — pPOCTOM HH(POPMAITMOHHBIX MEPErpy30K, M3MEHEHHEM XapakTepa U CIocobom
OOIICHNS M COIMAJIBHBIX B3aMMOJCHCTBHHA (00BEMBI M CHOCOOBI MOJYYECHHUs WH(POpPMAIUU
MOPOXKJIAIOT  pAJl  OCOOEHHOCTEH  pa3BUTHUSL  COBPEMEHHBIX  mojpocTkoB). Hawuboiee
MIPOTyKTHBHBIMH c TOYKH 3peHust pelIeHus 3ama4 pa3BUTHSA
MOIPOCTKASIBIIIOTCACONIMOMOPATIbHAS M HHTEIICKTYalIbHAsI B3POCIIOCTb.

[Tomumo »sTOTO, THOOANMBHBIE [EMH (HOPMYITHPYIOTCS C YYETOM PACCMOTPEHHS
OMOJIOTHYECKOTO 00pa30BaHMs KaK KOMIIOHEHTa CHCTEMBI 00pa30BaHUS B IIEJIOM, TIO3TOMY OHHU
SIBJISTIOTCS Han0o-

Jee OOIMMMH M CONMAIBGHO 3HAaUYUMBIMH. C y4eToM BBIIICHA3BaHHBIX MOJIXOI0B
r100aTbHBIMU TEISIMH

OMOJIOTHYECKOTO 00pa30BaHUS SBIISIOTCS:

_conuagmn3amusi oOyJaromuxcsi Kak BXOXJICHHE B MHUpP KYIbTYpPhl M COIHMAIBHBIX
OTHOIIIEHH, 00EeCTIEeYHBAOIIEe BKITIOYCHNE

yUaluxcs B Ty WM WHYIO TPYIIY WM OOIHOCTh — HOCHUTEISI €€ HOPM, IICHHOCTEH,
OpHUEHTAIN, 0CBAWBAEMBIX B MPOIECCE 3HAKOMCTBA C MUPOM JKUBOU TIPUPOJIBI;

_npuoluIeHne K T03HABATEIBbHOH KyJIbTYpEe KaK CHCTEME TI03HABaTEIbHBIX
(HayyHBIX) IIEHHOCTEH, HAKOIUICHHBIX 0OmecTBoM B cdepe Ouosormyeckoit Hayku. [lomumo
3TOrO0, OMOJIOrHUeCKOe 00pa30BaHe Ha CTAPIICH CTYNIEHH MMPU3BAHO 00CCIICYHTH:

_OpHMEHTALMI0O B CHCTEME ITHYECKMX HOPM M IIEHHOCTEH OTHOCHUTEIFHO METOJIOB,
pe3yJIbTaTOB U JOCTHIKEHHI COBPEMEHHOM OMOJIOTHYECKON HAYKH;

_Ppa3BUTHE TIO3HABATEIILHBIX KAYeCTB JIMYHOCTH, B TOM 4YHCIE TO3HABATEIBHBIX
WHTEPECOB K HM3YYCHUIO OOMIMX OWOJIOTUYMECKUX 3aKOHOMEPHOCTEH M CaMOMY IPOLECCY
HAyYHOTOIO3HAHUS;

_OBJIaJIEHHE y4eOHO-1T03HABATEIbHBIMH u [IEHHOCTHO-CMBICJIOBBIMH
KOMIIETEHTHOCTSIMHU JUIsl (POPMUPOBaHUS TIO3HABATEILHON U HPABCTBEHHOM KYJIBTYPBI, HAYYHOTO
MHUPOBO33PEHUSI, a

TaK)K€ METO/0JIOTHEeH OHOJIOrHYecKOTro SKCIEPUMEHTa U AJIEMEHTApHBIMU METOJaMU
OMOJIOTMYECKUX HCCIIE0BAHUN;

_(opMupoBaHue >KOJOTMYECKOIO CO3HAaHUS, LEHHOCTHOTO OTHOIIEHHS K >XKUBOH
IIPUPOJIE U YETIOBEKY.

Oco6eHHOCTh Iienenojaranus Ha 0a30BOM YpPOBHE 3aKJIIOYaeTCss B TOM, YTO LIEJIH
OpUEHTHPOBaHbI Ha (POPMHUPOBaAHKE y yJaIIUXCs OOIIEH KyIbTyphl, HAYYHOTO MUPOBO33PEHUS,

HCIIOJB30BAaHUE OCBOCHHBIX 3HAHUU U YMCHI/Iﬁ B MOBCEOHEBHOMN KHU3HH.TakuMm o6pa30M,



0a30BbIii ypOBEHb CTaHJApTa OPUEHTHPOBAH Ha (HOpMHpPOBAHHE OOLICH OHOIOTHYECKO
IPaMOTHOCTM M HAYYHOTO MMPOBO33PEHMSI YydalllUXCs. 3HAaHUSA, IOJIYYEHHbIE Ha YpOKax
OMOJIOTUH, JOJDKHBI HE TOJBKO ONPENeNUTh OOMMH KyIbTYpPHBI YpPOBEHb COBPEMEHHOTO
YeJI0BEKa, HO M OOEeCHeYHTh €ro aJeKBaTHOE IOBEJIEHUE B COBPEMEHHOM MHpE, MOMOYb B
peanbHOM KHU3HHU. B CBSI3M ¢ 3THM Ha 0a30BOM ypoBHE 0c000€ BHUMAHHE YIEIEHO COACPIKaHUIO,
peanu3yroneMy ryMaHu3aiiio 0M0JIOTHYeCKOT0 00pa3oBaHMUsL.

Nzyuenune xypca «buonorusi» B 10—11 ximaccax Ha 6a30BOM ypOBHE OCHOBBIBACTCS
Ha 3HAHUAX, MOJYYEHHBIX YYal[UMHUCS B OCHOBHOM IIKOJIE, U HAIpaBlieHO Ha (popMHpoBaHUE
€CTECTBEHHO-HAYYHOTI'0O MMPOBO33PEHMS, LIEHHOCTHBIX OPUEHTAIMH, SKOJOTHYECKOTO MBIIIIEHUS
U 370poBOro o0Opa3a *KM3HH, HAa BOCIHUTAHHWE OEpEeXHOT0 OTHOILIEHHUS K OKpYyKarollel cpene.
NMenHO mo3TOoMy, HapsAay C OCBOEHHEM OOIIEOMOJIOrMYECKUX TEOpUH, U3y4EHHUEM CTPOEHHS
OMOJIOTMYECKUX CHCTEM pPa3HOTO paHra M CYIIHOCTH OCHOBHBIX OMOJIOTHYECKHX IPOIIECCOB, B
MIPOrpaMMe yJIEJIEHO CEpbe3HOE BHUMAaHUE BO3MOKHOCTH HCIIOJIb30BAHNUS MOJIyYEHHBIX 3HAHUI B
MMOBCETHEBHOMW JKU3HU JIJIsl pelieHus npukiaaabx 3amad. [Ipodunakruka CIIU/a; mocneactBus
BIIUSIHUSL AJIKOTOJI, HUKOTHHA, HApKOTHMYECKUX BEIECTB Ha pa3BUTHE 3apOJblllla YEJOBEKa;
BIIMSIHUE MYTareéHOB Ha OpPraHU3M 4YeJIOBEeKa; HACJIEACTBEHHbIE 00JIE3HU YeNIOBEKa, UX MPUYUHBI
1 npo(UIaKTHKA; MEAUKO-TEHETUYECKOE KOHCYIbTHPOBAHMUE;

BIIMSIHUE YEJIOBEKAa Ha SKOCUCTEMBI; TJI00aIbHbIE HKOJIOTUYECKUE TPOOIEMBI U TyTH UX
penieHus; NOCIEACTBUS AEATEIbHOCTH YEJIOBEKa JUIsl OKPYKAIOIIEH Cpelibl; IpaBuia MOBEICHUS
B IIpU-

pOAHOU cpee; oXpaHa HPUPOAbl U PALMOHAIBHOE MCIOJIb30BAHUE MPUPOIHBIX
pecypcoB — 3THU M JApyru€ TEeMbl MOMOTYT CErOJHSALIHUM IIKOJbHUKAM KOPPEKTHO
a/IaliTUPOBAThCSI B COBPEMEHHOM OOIIECTBE U HCIOIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS
B COOCTBEHHOM >kH3HU. [[71s1 moBbINIeHUsT 00Pa30BaTEILHOTO YPOBHS U MOJyYEHUS! HABBIKOB MO
MPAKTUYECKOMY HCIOJIb30BAHUIO TIOJTYYCHHBIX 3HaHUU B paboueil mporpamme MperycMOTPEHO
BBITIOJIHEHUE psiia J1Ia0OpaTOPHBIX W MPAKTUYECKUX pabOT, KOTOpbIE MPOBOJISATCS IOCIE
COOTBETCTBYIOIIETO MHCTPYKTaXa M O3HAKOMJICHUS Y4YalllUXCi C [paBUJIAMU TEXHUKH
6e3omacHocTH. [IpoekTHas AeATeIbHOCTh M y4acTHE B JUCKYCCHSAX, OpraHu3alus BBICTABOK U
COBMECTHAs HCCIeIoBaTeNbckas paboTa CrnocoOCTBYIOT (OPMHUPOBAHHIO KOMMYHHKATHBHBIX
HaBBIKOB. B 1anHO# paboyeil mporpamMmMe mpeaycMaTpuBaeTCs pa3BUTHE

BCEX OCHOBHBIX BHJIOB JIEATEIHOCTH, MPEACTABICHHBIX B Mporpammax Jyis
OCHOBHOTO o0mero o6pasoBanus. OJHAKO COJep)KaHUE MpOrpaMM Juid cpefHed (TOJIHOM)
IIKOJIBI MMEET OCOOEHHOCTH, OOYCIIOBJIEHHBIE KaK IPEIMETHBIM COJEpPKAHUEM CHCTEMBI
cpeaHero (IoJHOro) oobmero o0pa3oBaHus, Tak U BO3PACTHBIMU OCOOCHHOCTSIMHU O00YyJaroIIuXCs.

B crapuieM MHIOAPOCTKOBOM BO3pPAaCTC BCAYINYIO POJIb HUIpacT ACATCIBHOCTb IIO OBJIAJACHUIO



CHCTEMOW HAayYHBIX TOHATHH B KOHTEKCTE MPEABAPUTEIBHOTO  MPO(HECCHOHAIBLHOTO

CaMOOIIPCACIICHU.

Conep:xanue TeM yueoHoro kypca 10 kiaace

Paznea 1.
Buosnorus kak Hayka. Meroabl Hay4yHOro no3Hanust (3 4).
Tema 1.1. Kpamkasa ucmopusn pazeumus ouonozuu. Cucmema duonozuueckux nayk. (1 uac)

OObekT uzyueHus: Ouosioruu — xuBas npupoja. Kparkas ucropus passutust Ouosoruu. Pois
OMOJIOTMYECKUX TEOPUi, HJieHd, TMIoTe3 B (OPMUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYYHOM
cucteMmbl Mupa. Crucrema OMOJIOTUYECKUX HAYK.

Hemonctpanus.IToprpeTs! yueHbiX. Cxembl: «CBsI3b OMOJIOTUU € IPYTUMH HayKaMuy, «Cucrema
OMOJIOTMYECKUX HAYK)»

Tema 1.2. Cywnocmo u ceoiicmea »cueozo. Ypo6Hu Op2aHu3auyuu U Memoovbl NO3ZHAHUA
JoHcueoil npupoost. (2 uaca)

CymHocth  ku3HU. (OCHOBHBIE CBOMCTBAa JkMBOWM Marepud. JKuBasg Tmipupoaa  Kak
CIIO)KHOOPTaHM30BaHHAsI HepapXuyeckash CUCTeMa, CYIIECTBYIOIAs B IPOCTPAHCTBE U BO
BpemeHu. bruonornueckue cucteMbl. OCHOBHBIE YPOBHU OpraHU3alvy KMBOW MaTepuu. MeTo1bl
MO3HAHUS )KUBOW IPUPOJIBI.

HemoncTparmsi. Cxembl «YPOBHHM OpraHU3aliy )KUBOM MaTtepun», «CBOMCTBA )KMBOW MaTEpUN.
Paznea 2.

Kiaerka (10 yacoB)

Tema 2.1. Hcmopus uzyuenun knemku. Knemounaa meopua. (1 uac)

Pa3Butne 3Hanuii o kierke. Pabotel P.I'yka, A.Ban JleBenryka, K.3.bspa, P.Bpoyna,
P.Bupxsa. Knerounas teopuss M.IlIneiinena u T.I1IBaHH.OCHOBHBIE€ TOJIOKEHUSI COBPEMEHHOM
KIeTOuHOM  Teopuu. Ponp  kimeTtouHo Teopun B (OpMHpOBAHMHM  COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHUHBI MUDA.

Hemonctparmu.Cxema «MHOT00Opas3ue KIeTOK
Tema 2.2. Xumuueckuit cocmae knemku. (4 uaca)

EQuHCTBO 3JIEMEHTHOTO XHMHYECKOIO COCTaBa JKHBBIX OpraHu3MoOB, KaK J0Ka3aTeJIbCTBO
CANHCTBA IPOUCXOKIACHUA JKMBOH IIPUPOABI. O6H_[HOCTB )KMBOH M HEXHBOH mpupoabl Ha
YPOBHC XUMHUYCCKHUX  OJICMCHTOB. OpFaHOFCHLI, MAakKpO3JICMCHTBI,  MHUKPOIJICMCHTHI,
YIABTPAMUKPOIJIEMCHTBI, UX POJIb B JXKUSHCACATCIBHOCTL KJIICTKH U OpraHu3Ma. Heopr AHHUYCCKHC
BemecTBa. Boga Kkak KOJIBIOCIbL  BCETO KHBOTO, 0COOCHHOCTHU CTPOCHUA U CBOICTBA.
MI/IHepaJ'ILHLIC cojy. 3HaUYCHUE HCOPTaHNYCCKUX BCHICCTB B JKU3HHU KIICTKU U OpraHru3Ma.



Opranuueckue BEIIECTBA - CJIO’KHBIE YIJIEPOAOCOAEPKALIUE COCMHCHHUSL.
HuskoMonekyisipHble M BBICOKOMOJIEKYJISIPHBIE OpraHUYECKHE BellecTBa. JIunuasl. YrieBoasl:
MOHOcaxapuzpl, noiucaxapuiel. benku. Hykimennossie kucnortsl: JIHK, PHK. VYnBoenwue
Mozekyisl JIHK B kietke. IIpuHImMnuansHoe CTpOCHUE U POJIb OPraHUYECKUX BELIECTB B KIIETKE
U B OPTaHHU3ME YEJIOBEKA.

Jemoncrpammu.[(narpammel: «PacripeneseHne XMMHUYECKUX JIEMEHTOB B HEKMBOM MPUPOIE»,
«PacripeieneHne XMuMHUYECKUX 3JIEMEHTOB B JKMBOUM MPUPOACH. [Tepuoanueckas Tabnuia
XUMHUYECKUX dJeMeHTOB. Cxembl u TaOmuipl: «CTpoeHHE MOJEKydbl Oenka», «CrtpoeHue
mouekynbl JJHK» , «Crpoenne monexynsl PHK», « Tunst PHK», «Y aBoenne monexysst JJTHK»

Tema 2.3. Cmpoenue IyKapuomuuecKkoil u npokapuomuyeckoil Kiemok (3 uaca).

Knerounas  MemOpana, nuromnasma,  sapo.  OCHOBHBIE ~ OpPraHOMIbI  KJIETKU:
JHJOIUIa3MaTUYeCKass CceTh, anmapar [OoJIbJKH, JIM30COMBI, MHTOXOHJPHUM, IUIACTH]IBI,
pubocombl. @YHKIIMHA OCHOBHBIX YacTel U OPraHOMJOB KJIETKU. OCHOBHBIE OTINYUS B CTPOCHUU
KUBOTHOM U PACTUTEIBHOMN KIIETOK.

XpomocoMebl, X cTpoeHue U ¢yHKIuu. Kapuotun. 3HaueHne mocTosSHCTBA Yyuciaa U (GOpMbI
XPOMOCOM B KJIETKaX.

[IpokapuoTtndueckas kinerka: ¢opma, pasMmepbl. PacmnpocTpaneHue W 3HaueHue OakTepuil B
npupojie. CTpoeHne 6aKTepHATbHON KIIETKH.

Hemonctparmu. Cxembl W Tabmunbl «CTpOeHHE DYKApUOTHYECKOW KIeTKH», «CTpoeHue
KUBOTHOM KJIETKW», «CTPOEHUE PACTUTEIBLHOU KIETKN», «CTpoeHHue XpoMOCOMbI», «CTpoeHue
MIPOKAPUOTHUECKOHN KIETKI.

Jlaboparopubie paboTbl. HaOmioneHue KIETOK pacTeHUM U >KUBOTHBIX IOJI MUKPOCKOIIOM Ha
roTOBBIX Ipernaparax. CpaBHEHHE CTPOEHHUE KIETOK PaCTEHUI U )KUBOTHBIX.

[IpakTuueckue padotsl 1.IIpuroToBieHne u onmucaHue MUKPOIIPENapaTOB KIETOK PaCTCHUH.
Tema 2.4. Peanuzayus nacieocmeennoit ungopmavyuu 6 kiemke (1 vac).

JIHK — nHocutenb HacineAacTBeHHOW wuHpopManuu. ['eHEeTHYECKHMH KOJ, ero cBoiicTtBa. ['eH.
Buocunres Genka.

Hemonctparmu. Tabmuna «I'eHeTndyeckuii ko, cxema «bruocunTres Oenkay»
Tema 2.5. Bupycer. (1 uac).

Bupycsl — HeknerouHas ¢gopma xu3HH. OCOOEHHOCTH CTPOEHUS U pa3sMHOXKEHHUs. 3HAaUeHUE B
OpUpPOJe M IKU3HM 4eJoBeKa. Mepbl MNpOQUIAKTUKM M  PacHpOCTPaHEHUE BUPYCHBIX
3aboneBanuil. [Ipodunaxtuxa CITN/da.

Hemonctparmu.Cxema «Ctpoenue Bupyca», Tabnuna «lIpopunakruka CITH/{a»
Pazpnen 3.

Opranmsm. (18 yacos)



Tema 3.1. Opzanuzm — edunoe yenoe. Muozooopazue »xcuewvix opzanuzmos. (1 uac)

Muoroo6pa3ue opranuzMoB. OTHOKICTOYHBIE 1 MHOTOKJIETOUHBIC Opranu3Mbl. KosioHu#
OJIHOKJIETOYHBIX OPraHU3MOB.

HemoHctpammu. Cxema «MHOTOOOpa3ne OpraHu3MOB»
Tema 3.2. Oobmen eeuyecme u npespauienue Inepzuu. (2 uaca)

DHepreTuyeckuii 00MEH — COBOKYITHOCTh PEaKIUil pacIeIIeH s CJI0KHBIX OPTaHNYeCKUX
BeniecTB. OCOOEHHOCTH SHEPTETHYECKOTO 0OOMeHa y TprOOB 1 OaKTepuil.

Tuns! nutanus. ABToTpods! U rerepoTpodbl. OcoOeHHOCTH 0OMEHA BEIIECTB Y )KMBOTHBIX,
pactenuii u 6axkrepuii. [lnactuueckuit oomeH. @OTOCUHTES.

Hemonctparmmu. Cxema «Ilytu MeTaboan3Ma B KIETKE
Tema 3.3. Pazmnooscenue (4 uaca)

Jlenenne KkiIeTkH. MUTO3 — OCHOBAa pOCTa, pEreHepalyH, pPa3BUTHA W  OECIOJIOro
pasMHOkeHHs. PazMHOKeHHE: Oecriolioe U 1moJioBoe. THIBI 6ecrooro pa3MHOKEHHUS.

[TonoBoe pasmHokeHue. OOpazoBaHUE MOJIOBBIX KIeToK. Meio3. OronoTBopeHue y
KUBOTHBIX M pacTeHU. buosornueckoe 3HaueHUe OIUIOAOTBOPEHUA. VICKyCCTBEHHOE OIBICHHUE
y pacTeHuil U OIIOIOTBOPEHHE Y AKUBOTHBIX.

Hemonctparmu Cxembl: «MuTO3 U Melio3y», «['ameTorenesy, « TUIbl 6€CIooro pa3MHOKEHUS,
«CTpoeHue SIMIEKIETKA U CIEPMATO30HU1a»

Tema 3.4. Hnousuoyanvnoe pazeumue opecanusmos ( onmozenes) (2 uaca)

[Ipsimoe u HempsiMoe pa3BUTHE. DMOPHOHAIBHBIN U MOCTAIMOPHUOHATBHBIN MEPUOJT PA3BUTHSL.
OcHoBHble dTanbl S3MOpuorenesa. [IpuunHbl HapyIIeHU pa3BUTHS OpraHU3Ma.

OnTorenes3 4elOBEKa. PGHPOIIYKTI/IBHOC 300POBLE; €TI0 3HAYCHUC 1A 6y,Z[y1HI/IX IMOKOJICHHI
moaen. IlocnencTBue BIMSHUSA AJIKOIr'oJisl, HUKOTHHA, HAPKOTHYCCKHX BCIICCTB Ha PA3BHUTUC
3apo/Jblllia YCJIOBCKA. HCpI/IOI[BI HOCT3M6pI/IOHaHBHOFO Pa3BUTHA.

HGMOHCTpaHI/II/I. Ta6HI/IHLI; «OcHOBHBIE CTaguu OHTOI'CHE3a», ((HpHMOG W HCIIPAMOC PA3BUTUCH.
Harnsaanaeri MaTepruajl ACMOHCTPUPYIOMIUC IIOCICACTBHUA HETATHBHBIX CI)&KTOPOB Cpclabl Ha
Pa3BHUTUC OpraHu3Ma.

Tema 3.5. Hacneocmeennocmo u uzmenuugocms. (7 4acoe)

HacneacTBeHHOCTP M H3MEHYMBOCTH — CBOMCTBaA OpraHU3MOB. I'enetuka — HaykKka O
3aKOHOMCPHOCTAX HACJICACTBEHHOCTHU U U3MCHYNBOCTH.

I''Mennenbs — OCHOBOIOJIO)KHUK TI'€HETHKH. 3aKOHOMEPHOCTH HACJIEIOBAaHUsS, YCTAHOBJIICHHbBIE
I'"Mennenem. Momnorubpunsoe ckpemuBanue. IlepBblii 3akoH MeHgens — 3aKkoH
JOMHMHHpOBaHMs. BTopoll 3akoH MeHJens — 3aKOH paculeIUIeHUs. 3aKOH YUCTOTHI TraMer.
JurubpunHoe ckpeuiuBanue. Tpertuil 3akoH MeHJens — 3aKOH HE3aBUCHMOTO HACJIEJOBAaHUS.
AHanu3upyroliee CKpelBaHue.



XpoMOCOMHas TEeOpus HACJICICTBEHHOCTH. CuemieHnoe HACJICJOBAHUE
npu3HakoB.COBpEMEHHBIE NPE/ICTABIIEHUE O FeHe U reHoMe. B3aumoselictBue reHoB. ['eHeTHka
noJia. [lososele xpomocoMbl. CLEIIEHHOE C I10JIOM HACJIEOBaHUE.

3aKOHOMEPHOCTH M3MEHUMBOCTH. HaciencTBeHHass M HEHAC/IEICTBEHHAs W3MEHYHUBOCTD.
MoudukanrnoHHas U3MEHYMBOCTh. KOMOMHATBHAS ¥ MyTallMOHHAS N3MEHYUBOCTh. MyTaluy.
Tumer mytanuii. MyrareHHbie (GakTOpHI.

3HayeHWe TEHETUKU JUIS MEIUIMHBI. BinsHue MyTareHOB Ha OPraHW3M YellOBEKa.
HacnencrBennsie 60y1e3HM YeI0BEKa, MX MPUIUHBI U IPO(PHUITAKTHKA.

Hemonctparmu. Cxembl, WUTFOCTPUPYIOIINE MOHOTHMOPHUIHBIE M JUTHOPUAHBIE CKPEIIMBAHUS;
CLICTUIEHHOE HACJIEJOBAaHUE IPHU3HAKOB; IEPEKPECT XPOMOCOM; HACIEIOBAaHUE, CLEIUIEHHOE C
nosioM. [lpumepbl MoOAM(PUKAIIMOHHOW W3MEHUMBOCTH. Marepuanbl, JEeMOHCTPHUPYIOLINE
BIIMSIHME MYTareHOB Ha OPraHU3M YeJIOBEKa.

JlabopaTtopubie paboThl. COCTaBICHHE MPOCTEHIINX CXEM CKPEIIHMBAHUS.
Pemenue SJICMEHTAPHBIX TCHETUUCCKUX 3a)1aq.I/13yquI/Ie N3MCHYUBOCTH.

[Ipaktuueckne pabGoThl. 2) BrigBIeHHE HCTOYHUKOB MYTareHOB B OKpYXKaroIled cpene
(KOCBEHHO) ¥ OIIEHKA BO3MOYKHBIX TIOCJIC/ICTBUNA WX BIMSHUS Ha OPTaHU3MBI.

Tema 3.6. OcHnoeuwl cenexyuu. buomexnonozus. (2 waca)

OCHOBBI CENEeKLUU: METOAbl U JOCTH)KEHUS. [ eHeTHKa — TeopeTHyecKasi OCHOBA CEJEKIIHH.
Cenexuus. Yuenne H.M.BaBumoBa o meHTpax MHOrooOpasus U MPOMCXOXKACHHUS KYJIbTYPHBIX
pactenuii. OCHOBHBIE METOJMBI CEJEKIIMU: THOPUIU3AINS; UCKYCCTBEHHBIH 0TOOP. OCHOBHBIC
JOCTHKEHHS ¥ HAIIPABJICHUS Pa3BUTHUSI COBPEMEHHOW CEJIEKIIUH.

buorexnonorus: JOCTHIXXCHUA nu MEPCIICKTHUBBL Pa3BUTHA. I'ennas HHXCHCPUA.
KJ'IOHI/IpOBaHI/Ie. I'eneTnueckn MO,I[I/I(i)I/IHI/IPOBaHHBIe OPraHru3Mhbl. OTUYECKHE aCICKThI pa3BUTHUA
HCKOTOPBIX I/ICCJ'ICI[OBaHI/Iﬁ B OMOTEXHOJIOTHHU (KJ'IOHI/IpOBaHI/Ie IIe.]'IOBCKa)

Hemonctpammu. Kapra — cxema «lleHTpbl MHOrooOpasusi M MPOUCXOKICHHUS KyIbTYpPHBIX
pactenuii». ['epbapHbie MaTepuanbl U KOJUIEKIIMA COPTOB KYIbTYPHBIX pacTeHHil. TaOmuiibl:
«[lopoapl nOMaIIHUX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHuil». CXeMbl CO3JaHUs
TeHEeTUYECKH MOTUGUIIUPOBAHHBIX MPOJIYKTOB, KJIOHUPOBAHHWE OPraHu3MoOB. Marepualsl,
WUTIOCTPUPYIOIINE TOCTHXKEHUS B 001aCTH OHOTEXHOJIOTHH.

9KCKprI/I$I MHOF006pa3I/Ie COpPTOB paCTeHI/Iﬁ U TopoJa XKUBOTHBIX, METOJAbI HX BBIBCJIACHUC
(3aqua;1 HHTCPHET-OKCKYPCHUS HA CCIICKIITMOHHYIO CTaHI_II/II-O)

HpaKTI/I‘{eCKI/Ie pa6OTBI. Anamu3 u OLCHKa OJSTHYCCKUX AaCIICKTOB PpPa3BUTUA HCKOTOPBIX
HCCIIeJOBaHUI B OMOTEXHOJIOTUHU.

11 KJIACC

Pasznen 4. BUJI (21 gac)



Tema 4.1.McTopus 3BOJIIOLIMOHHBIX Hell — 4 yaca

3unauyenue pabot K.JIunues, yaenus JK.b.Jlamapka, sBosonmonHoii Teopun Y./lapsuna. Pomb
HBOJIIOIIMOHHON TEOPUHU B POPMHUPOBAHUHU COBPEMEHHOH €CTECTBEHHOHAYYHOU KapTUHBI MUPA.

Tema 4.2. CoBpeMeHHOe 3BOJIIOLMOHHOE YueHne — 10 yacos.

Bun, ero kpurtepuu. Ilonmymsinust - CTpyKTypHash €IMHULIA BHJA, €JUHMIIA HBOJIIOLUU.
JIBMKyIIME CHIIbI SBOJIIOLMM, UX BIMSHUE HAa reHoQoH[ nomynauuu. CUHTeTHYecKas TEOpHs
sBosfolMH. Pesynbrartel  dBosoumu. CoxXpaHeHHWE MHOrooOpasusi BHJIOB KaK OCHOBa
ycToHuMBOro pa3zButus ouocgepsl. [IpuunHbl BBIMUpaHus BUAOB. buosornueckuii nporpecc u
OHMOJIOTHYECKHI perpecc.
Tema 4.3. IIpoucxoxaenne xxu3nu Ha 3emie — 3 yaca.
['unoTe3bl npoucxoxaeHus KU3HU. OTIMYUTENbHbIE MPU3HAKU JKUBOTO. YCIOKHEHUE
YKUBBIX OPraHU3MOB Ha 3eMJie B IPOLECCE IBOIOLMH.
Tema 4.5. IIpoucxoxaenne yesioBexka — 4 yaca.
['unoTre3bl mpoucxoXxaeHHUs dYenoBeka. Jloka3zaTenbcTBa pPOJCTBA YEJNOBEKA C
MJIEKOTIMTAIOIIMMHU KUBOTHBIMH. DBOIIONUS UenoBeka. [IponcxoxaeHne 4enoBeYecKux pac.
JdeMoHcTpanuu
Bo3HukHOBEHHE 1 MHOT000Opa3ue NPUCIOCOOICHUH Y OPraHu3MOB. DBOIIOLUS
PacTUTETHFHOTO MHpa. IBOJIIOIHS )KUBOTHOTO Mupa Penkue u ncuesaromye BUIbI
@OopMBI COXPAaHHOCTH UCKOIAEMBIX PACTEHUH U )KUBOTHBIX [IponcxoxkaeHue yenoBeka
[IpoucxoxaeHue 4ea0BEYECKUX pac
JlaGopaTopHble M NpaKTHYecKue padoThl

Onucanue oco0elt BUAa Mo MOPQPOJIOrH4ecKoMy KpUTepHio. BrisBiieHnE N3MEHYUBOCTH Y
oco0eil 0THOTO BUIA
Pazngen 5. OcHoBbl 3ko0a0rum (12 1)

Tema 5.1. Jkosoruveckne pakropnl — 3 yaca Jkojornueckue GakToOphl, UX 3HAUCHUE
B JKM3HM OpraHu3MoB. buosormdyeckue putMmbl. MeXBHIOBbIE OTHOIIEHUS: Iapa3uTHU3M,
XHUIHAYECTBO, KOHKYPEHIIHS, CUMONO3.

Tema 5.2. CTpykTypa 3kocucreM — 4 yaca.

BunoBas u mpocTpaHCTBeHHas CTpPYKTypa 3kocucteM. [luiieBbie CBS3H, KPyroBOpOT
BEIIECTB U MPEBpAIllEHUs SHEPruu B IKocHcTeMax. [IpUYMHBI YCTOWYMBOCTH M CMEHBI
skocucTeM. McKkyccTBeHHbIE COO0IECTBA — arpPO3KOCHUCTEMBI.

Tema 5.3. buocdepa — rinodaabHasi 3kocucrema- S yaco Yuenue B. U. Bepuajckoro
o Ouocdepe. Posb xuBbIx opranu3mMoB B 6uocdepe. buomacca. buonornyeckuii KpyroBopor
(Ha mpuMepe KpyroBopoTa yriepoia). DBomrouus Ouocdepsl. [mobanbHbIEe 3KOIOTHYECKHE
mpoOieMbl U MyTH UX pemieHus. [locneacTBust 1eATenbHOCTH YeTIOBeKa B OKpYKarollel cpee.
[IpaBuna nmoBeaeHus B MPUPOIHON cpejie.

JdeMoHcTpanun

MeXBUAOBBIE OTHOILIIEHUS: TTAPA3UTU3M, XUIIHUYECTBO, KOHKYPEHIIHSI, CHMOHO3

SpycHOCTh pacTUTEIHHOTO COO0IIEeCTBA

[Tumessie 1enu u ceTu. JKOJIOTHUecKas MUpaMmuaa

KpyroBopoT BeliecTB U NpeBpallieHns 3HEPTUH B IKOCHCTEME. DKOCHCTEMA

Arposkocucrema. buocgepa

KpyrosopoT yriepona B 6uochepe. 3anoBeHUKH

Tema 6. 3axounTeabHBINH YPOK. (1 9ac)



YueOHO-TeMaTHUYEeCKHUIl IJIaH

10 kixace

Kou-Bo
HasBanwue paszaena 1acos
Paznes 1.buonorust kak Hayka. Meroasl 3
HAYYHOI'0 MO3HAHUS
Tema 1.1. Kparkas wucropus  pa3BuTus | |
o6uonorun. CucremMa GMOJOrHYECKUX HAYK

2
Tema 1.2. CymHOCTP M CBOWCTBA HUBOTO.
YpoBHM oOpraHMsalMd M METOJAbl TMO3HAHUSA
YKUBOU TIPUPO/IBIL.
Pazgen 2. Knerka 10
Tema 2.1.Uctopus W3YYEHHUS KJIIETKH. | 1
Knerounas teopusi.
Tema 2.2. XVMMUYECKHI COCTaB KIETKHU. 4
Tema 2.3. CrpoeHue >yKapuOTHUYECKOH U | 3 Jlaboparopubie paboTHI.

HpOK&pHOTH‘ICCKOﬁ KIICTOK

HabGnroneHnue KIETOK pacTeHU U
JKUBOTHBIX TOJ MUKPOCKOIIOM Ha
roToBBIX Npenaparax. CpaBHEHUE
CTPOCHHE KIIETOK PACTEHUH U
JKMBOTHBIX.

IIpakTruueckue paboThI
1 .IlpurotoBiieHne u oNMcaHUE
MHUKPOIIpEnapaToB KIIETOK
pacTeHUN.
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Tema  2.4.  Peamuzanuss HacleACTBEHHOH | |

nH(pOpMAIIUY B KIETKE

Tema 2.5. Bupycsl. (1 gac). 1

Pazgen 3. Opranusm. 18

Tema 3.1. Opranusm — eIMHOE LIETIOE. 1

MHuoroo0pa3ue KUBBIX OPTraHNU3MOB.

Tema 3.4. WNHpuBuayanpHOE  pa3BUTHE | 2

OpraHu3MoB ( OHTOTEHE3)

Tema 3.2.  OOMeH BelIECTB U MPEBpaIICHUE 2

SHEPTrUH.

Tema 3.3. Pa3mHOXeHue 4

Tema 3.5. HacneacTBEHHOCTb U M3MEHYMBOCTD. | 7 CoCTaBieHHe MPOCTEHIINX CXEM
CKPCIIIHBAHMS.

Tema 3.6. OcHoBbl cenekuuu. buorexnonorus. | 2 [IpakTrueckue pabOTH. AHAIW3 U
OIICHKa  3TUYECKHUX  aCIEKTOB
pa3BUTHUS HEKOTOPBIX
UCCJIEIOBaHUI B OMOTEXHOJIOTHH.

IToBTOpeHue u 06001IeHHE 3

HTOIo 344yaca

11 kaace

HaumeHoBaHue TeM Yuciao JlabGopatopHbie,
4yacos NpaKkTH4YecKue padoTsl U
CaMOHAO0JIIONeHUA

Pasznea V. Bua. 21 -

Tema 4.1. Mctopust 3BOJIFOIIMOHHBIX UACH 4 —

Tewma 4.2. CoBpeMeHHOE 3BOJIIOIIMOHHOE YUEHUE. 10 JI/p Omnmcanme ocobeil BHIa 1O
MOP(OIOTHUECKOMY  KPHUTEPHIO.
BrisiBneHne  M3MEHYMBOCTH Y
oco0eit ogHOorO BHAa. BrisiBieHue
MpUCTIOCOOIeHHU OpPraHu3MOB K
cpenie oOuTaHusl.

Tema 4.3. [IpoucxoxaeHne )XU3HA Ha 3emiie

Tema 4.4. [IpoucxosxaeHue 4eIoBeKa 4 [1/p AHanu3 u olleHKa pa3TUYHbIX

THUINOTE3 NPOUCXOKICHUSA
YCJIO0BCKa
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Pa3nea V. Jkocucremsl. 12 -

Tema 5.1. Dxonorndeckue paxToOpbl 3 -

Tewma 5.2. CTpyKTypa 3KOCUCTEM. 4 [T/p«CocraBieHne cxem rnepeaadn
BELIECTB U dHEPruu (Lenein
MIATAHUS )»

Tema 5.3. buocdepa - rmodanpHas sKocucTeMa 2 —

Tema 5.4. buocdepa u yenosek 3 —

3aKIIOUNTENbHBIA YPOK 1 -

HUTOI'O B 11 knacce 34

yaca

TpeGoBaHus K YPOBHIO MOATOTOBKH Y4AlIUXCs, 00yUYAKOUIUXCS 10 JAHHOIH MporpamMmme
JlesTenbHOCTh 00pa30BaATENIBHOTO yUPEKIeHUs o0miero obpa3oBanusi B 00y4eHUHU OHOJIOTUH B
cpenHel (MOMHOW) IIKOJE JOJKHA OBITh HalpaBlieHa Ha JOCTH)KCHHE OOydJaroIMMUCs
CIICTYIOIINX JJUYHOCTHBIX Pe3yJbTATOB!

_peanuzalid OSTUYECKHX YCTaHOBOK 110 OTHOIIEHHIO K OHOJIOTHYECKHM OTKPBITHSIM,
WCCIIEIOBAHUSAM U UX pe3yJbTaTaM;

_IpU3HAHUS BBICOKOW LIEHHOCTH KM3HHM BO BCEX €€ MPOSBIEHUSX, 30POBbS CBOEr0 U JAPYrUX
JOJIeH, peain3alii yCTaHOBOK 3/I0POBOrO 00pa3a KU3HMU;

_chOpMUPOBAHHOCTH MO3HABATEIBHBIX MOTHBOB, HAIPABICHHBIX HA MOJIY4€HHE HOBOTO 3HAHUS
B 00JacTH OMOJIOTHH B CBSI3U C Oymymied npodecCHoHaIbHON ACSITEIHPHOCTHIO UM OBITOBBIMHU
npoOieMaMH, CBSI3AaHHBIMU C COXPaHEHHEM COOCTBEHHOTO3JI0POBbSI M SKOJIOTHMUECKOM
0€30MacHOCTH.

MeranpeaAMeTHBIMH Pe3yJabTATAMHM OCBOCHHS BBIMYCKHHUKAMHU CTapIICH LIKOJbI MPOTrpamMMbl
10 OMOJIOTUH SBJISIOTCS:

_OBJIQJICHUE COCTABIIAIOLUIUMHU HCCIEIOBATENbCKOW M TPOEKTHOW JAEATEIbHOCTH, BKIIOYAs
YMEHHSI BHJIETh MPOOJEMy, CTaBUTh BOIPOCHI, BBIJIBUIaTh TUIOTE3bl, /1aBaTh OINpPEACTICHUS
MOHATHH, KIacCHU(PHUIIMPOBaTh, HAONIONATh, MPOBOJUTH JKCIEPUMEHTHI, JI€l1aTh BHIBOJBI U
3aKJIIOUEHUS,CTPYKTYPHUPOBATh

MaTtepuan, OObSICHITh, JOKA3bIBATh, 3ALTUINATH CBOU UJIEH;

_yMeHue paboTaTh C pPa3HBIMU MCTOYHHKAMH OHMOJOTHMYECKON WHpopManuu: HaXOAUTh
OMONIOTHYECKYI0 HH(OPMALMIO B Pa3TUYHBIX HCTOYHUKAX (TEKCTe YdeOHWKa, Hay4dHO-
MOMYJISIPHON JTUTEeparype, OMOJOTHMYECKHUX CIIOBapsIX W CIPAaBOYHMKAX), AHAIU3UPOBATH U

OILICHUBATh I/IH(I)OpMaI_II/IIO, Hp606p33OBBIBaTL HUH-
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(dhopmManuio u3 ogHON GOPMBI B IPYTYIO;

_ CIIOCOOHOCTH BHIOMPATH IEJIEBBIE U CMBICIIOBBIC YCTAHOBKM B CBOMX JACHCTBHUSAX U MOCTYIKAX 110
OTHOIIEHHUIO K KUBOH MPUPOJE, 310POBBIO CBOEMY U OKPYKAIOIIUX;

__YMEHHUE aJIeKBAaTHO MCII0JIb30BaTh PEUYEBBIE CPEACTBA JJIS JTUCKYCCHHM M apryMEHTalluu CBOEH
MIO3ULIMHU, CPABHUBAThH Pa3HbIE TOUKU 3pEHUS], ApIYMEHTHUPOBATh CBOIO TOUKY 3pEHUS, OTCTauBaTh
CBOIO TIO3UIIMIO.

IIpenmeTHble pe3yJibTaThI

VYyamumiics A0JDKeH:

_XapaKTepHu30BaTh BKJIa/l BbIJIAIOLIUXCSA YUEHBIX B Pa3BUTHE OMOJIOTMYECKOM HAyKH;
_XapaKkTepHu30BaTh poJib OMOJIOTUH B POPMHUPOBAHUM HAYYHOTO MUPOBO33PEHHUS;

_OIICHMBATh BKJIAJ OWMOJOTMYECKUX Teopud B (OPMHUPOBAHME COBPEMEHHOW €CTECTBEHHO-
Hay4YHOU KapTHHBI MUDA;

_BBIJIETISITH OCHOBHBIE CBOMCTBA KUBOM MPUPOABI M OMOJIOTUYECKUX CUCTEM;

_MMETh NpecTaBleHue 00 YypOBHEBON OpraHU3aliy KUBOU MPUPOIbI;

_IPUBOJUTH J1I0KA3aTEIbCTBA YPOBHEBON OpPraHU3alNU KUBOU MPUPOIbI;

_IPEICTaBJISATh OCHOBHBIE METO/IbI U 3TAIbl HAYYHOTO UCCIIEIOBAHMUS,

_aQHAJIM3MPOBaTh M OLIEHUBATh OHMOJOTMYECKYI0 HH(OpMALNIO, TOJIy4aeMyl0 U3 pa3HbIX
HMCTOYHUKOB.

_XapakTepHu30BaTh COJEpXaHHE KIETOYHON TEOpHUH M MOHUMATh €€ pojib B (HOPMUPOBAHUU
COBPEMEHHOM €CTeCTBEHHO-HAayYHOU KapTUHBI MUPA;

_3HaTh UCTOPHIO U3YYECHUS KIICTKHU;

_MMETh TPEJCTAaBIEHHE O KIETKE KaK IEJOCTHON OWOJIOTMYECKO cucreMe; CTPYKTYpPHOM,
(YHKIIMOHATBHOM U T€HETUYECKON eTMHUIIE KUBOTO;

_IIPUBOJUTH JI0KA3aTeNbCTBA (ApryMEHTAIMIO) eIMHCTBA KUBOW M HEXUBOU MPHUPOJBI, POJCTBA
KUBBIX OPraHU3MOB;

__CpaBHHMBaTh OHMOJIOTMYECKHE OOBEKTHI (XUMUYECKHI COCTaB Tel >KUBOW M HEXKHMBOW MPHUPO/IBI,
YKapUOTHUYECKHE W MPOKAPUOTUYECKHE KIETKU, KJIETKH PACTeHMi, JKMBOTHBIX M T'pHUOOB) U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE CPaBHEHMUS;

_TPEICTaBNATh CYIIHOCTh U 3HaUYEHHUE IMpoliecca peajn3allii HACIeICTBEHHOW MH(OpMaluu B
KIIETKE;

_TIPOBOJAMUTH OMOJOTHYECKHE UCCIIEOBAHUS: CTAaBUTh OMBITHI, HAOMIOJATh U OMUCHIBATh KIIETKH,
CPaBHUBATh KJIETKH, BBIACIATH CYIIECTBEHHbIE PU3HAKUA CTPOCHUS KJIETKU U €€ OPTaHOU/IOB;
_TI0JIb30BaThCsl COBPEMEHHOW LIMTOJIOTUYECKOW TEPMUHOJIOTHEN;

_UMCTb MMPEACTABJICHHUA O BUPYCAaX U UX POJIU B JKU3HU JAPYTUX OPraHU3MOB;
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_000CHOBBIBAaTh M COOJIIOATh MEphl MPO(UIAKTUKKA BHPYCHBIX 3a00JieBaHUW (B TOM 4YHCIIC
BUY-undexmmn);
_HaXOJWUTh OHOJOTUYECKYI0O HH(OPMALMIO B pa3HBIX HCTOYHHKAX, ApPTyMEHTHUPOBATH CBOIO
TOYKY 3PCHUS;
_QHAJIM3WPOBATh M OICHUBATh OWMOJIOTHYECKYI0 HWH(OPMAIHIO, IOJy4aeMyl0 U3 Pa3HBIX
HMCTOYHUKOB.;
_MMETh MPEJICTaBJICHUE 00 OpraHu3Me, €ro CTPOCHUH U MpoIieccax KU3HeAeATeIbHOCTH (0OMeH
BEIIECTB, PA3MHOKCHHE, JCIICHUE KICTKH, OTUIOIOTBOPEHUE ), MHOTOOOPa3HH OPTraHNU3MOB;
_BBIJICTISITh CYIICCTBCHHBIE MPH3HAKA OPTraHW3MOB (OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX),
CpaBHHBATh OMOJIOTMYECKHE OOBEKTHI, CBOMCTBA U MIPOIECCH (TTACTUYECKUN U dSHEPTreTUICCKHIMA
obmeH, Oecrmojioe ¥ TOJOBOE pa3MHOXXEHHE, MHUTO3 W MeHo3, SMOPHOHAIBHBIA U
MOCTIMOPHOHAIBHBINH  IEPHOJl, TPSIMOE M HENpsSIMOe pa3BUTHE, HACIEACTBEHHOCTh H
W3MECHUYHUBOCTh, JOMHHAHTHBIA W PEIECCHBHBIA) H (OPMYJIUPOBATh BBIBOJBI Ha OCHOBE
CpaBHCHHS,
_TIOHMMATh 3aKOHOMEPHOCTH HHJIUBUIYAIBHOTO PA3BUTHS OPTaHW3MOB, HACIICACTBEHHOCTH W
M3MEHYUBOCTH;
_XapakTepu3oBaTh cojaeprkanue 3akoHoB I'. Mengens u T. X. Moprana u noHUMaTh X PoJib B
(hopMHUpPOBaHUH COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTUHBI MHUPA;
_pemaTh  dJIEMEHTAapHblE T€HETUYECKHE 3a/Jayd, COCTABJISTH DJIEMEHTapHbIE  CXEMbl
CKpEILMBAHHUS; [T0JIb30BATHCS COBPEMEHHOM reHETUUECKON TePMUHOJIOTUEH  CUMBOJIMKOM;
_IIPUBOJUTH JOKA3aTEJIbCTBA POJCTBA JKUBBIX OPraHW3MOB HAa OCHOBE IOJIOKEHUI T€HETHKHU U
AMOPHOJIOTHH;
_OOBSACHATH OTpULIATEIbHOE BIUSHUE AaJKOTOJs, HUKOTHHA, HAPKOTHYECKUX BELIECTB Ha
pa3BUTHE 3apOJIbIIIA YEJIOBEKA; BIMSHUE MyTarecHOB Ha OPraHu3M 4eJIOBEKa,
_XapakTepu30BaThb HApyIIEHUs pa3BUTHUS OPraHMW3MOB, HAaCJEICTBEHHbIE 3a00JIeBaHUS,
OCHOBHBIE BH/JIbI MYTalIUH;
_000CHOBBIBAThH U COOJIOIATH MEPHI MPO(UIAKTUKU BPEAHBIX MIPUBBIYEK (KypEHHUE, AIKOTOIN3M,
HapKOMaHHs);
_BBISIBJISITH HICTOYHUKHA MYTareHOB B OKpYXaroleil cpeie (KOCBEHHO);
_uMmeTh TmpexacraBieHue o0 yuenun H. WM. BaBumoBa o 1eHTpax MHoOrooOpasusi
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTCHU;

_XapaKkTepHu30BaTh OCHOBHbBIEC METObI U JIOCTHKEHUS CENICKIINH;

__OIICHMBATh ITUYECKUE ACTIEKTHI HEKOTOPBIX UCCIIEOBAHUIN B 00JIaCTH OMOTEXHOJIOTUU

(KJ'IOHI/IpOBaHI/IC, HCKYCCTBCHHOC OIINIOAOTBOPCHUC, HAIIPABJICHHOC N3MCHCHHUC FCHOMa);
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_OBJIQIEBaTh YMEHUSMHU M HABBIKAMH MOCTAHOBKHM OHMOJIOTMYECKHX SKCIEPUMEHTOB U
OOBSICHATH X PE3YNIbTaTHI;
_HaXOJIUTh OMOJIOTHYECKYI0 MH()OPMALMIO B Pa3HBIX MCTOYHHMKAX, apryMEHTHPOBATh

CBOIO TOUKY 3pEHUS;

Kpurepuu u HOpMBbI OLIEHKH 3HAHUI, YMEHHUI, HABHIKOB 00y4aI0IIUXCH

NPUMEHUTEIbHO K Pa3IHYHbIM (popMaM KOHTPOJISI 3HAHUI

OneHka yCTHOr0 OTBeTa y4Yalluxcst

Otmetka "'5" cTaBuTCA B Cciiydae:

1. 3HaHus, MOHUMAaHMUSL, TJTyOUHBI YCBOCHHS 00Yy4aroUMcs BCEro 00béMa porpaMMHOTO
Marepuana.

2. YMeHus BbIIEATH IJIaBHbIE TIOJIOKEHUS B U3y4YEHHOM MarepHalie, Ha OCHOBaHUHU (DaKTOB U
MIpUMepOB 00001IaTh, EJIaTh BBIBOJIbI, YCTAHABINBATH MEKIIPEAMETHbIE U BHYTPUIIPEIMETHBIE
CBSI3H, TBOPUECKU MTPUMEHSET NOJyIeHHbIE 3HaHUSI B HE3HAKOMOM CUTYaIuu.

3. OrcyrcTBUE OMMOOK U HEAOUYETOB MPHU BOCIIPOU3BEACHUN N3YUYEHHOTO MaTepuana, mpu
YCTHBIX OTBETaX YCTPAaHEHHE OTAEIbHBIX HETOYHOCTEH ¢ MOMOUIBIO JOMOJHUTEIBHBIX BOIIPOCOB
yuuTeNs, COONII0/IEHUE KYAbTYpPhl YCTHOU peyn.

Otmerka "4":

1. 3HaHKe BCero M3y4eHHOTO IPOrPaMMHOTO MaTepHana.

2. YMeHu# BBIICIATH IJIaBHbIE TIOJIOKEHUS B U3y4YEHHOM MaTepuase, Ha OCHOBaHUU (aKTOB U
IpUMEPOB 00001IaTh, eNIaTh BBIBO/IbI, yCTAHABINBATH BHYTPUIIPEAMETHBIE CBSI3U, IPUMEHSTh
MOJIy4YE€HHBIC 3HAHUSI Ha MTPAKTHKE.

3. He3nauutenbHbie (HerpyObie) OMMOKU U HEJOUETHI ITPU BOCIIPOU3BEICHUU U3y4EHHOTO
MaTtepuana, coOt0IeHIEe OCHOBHBIX MPABUJ KYIbTYPhl YCTHOU peyH.

OtMmetka "3" (ypoBeHb MpPECTABICHUN, COYETAIOMINXCS C AIEMEHTAMU HAYYHBIX MOHSATUH):
1. 3HaHKe U YCBOEHUE MaTepHalia Ha YpOBHE MUHUMAIIbHBIX TPeOOBaHHM IPOTrPAMMBI,
3aTpyJHEHHE MPU CAMOCTOSITEILHOM BOCIIPOU3BEACHUHU, HEOOXOAUMOCTh HE3HAUNUTEIHHON
MIOMOIIY MPENOIaBaTEs.

2. YMeHue paboTaTh Ha YpOBHE BOCIIPOM3BEICHHS, 3aTPYAHEHH IPH OTBETAX Ha
BHUJIOU3MEHEHHBIE BOIIPOCHI.

3. Hannuue rpy6oit ommOKy, HECKOJIBKUX HEIPyOBIX MPH BOCIPOU3BEIEHUH N3YYEHHOTO

Marepuaia, HE3HAYUTCIIbHOC HCCO6JIIO,[[CHI/IC OCHOBHBLIX MPAaBUJI KYJIbTYPbI YCTHOﬁ pcuun.

OtMmerka "2":
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1. 3HaHMe U ycBOEHUE MaTepuala Ha YpOBHE HUYKE MUHUMAJIbHBIX TPEOOBaHUIN ITPOIPaMMBl,
OTJEIIbHBIC IIPEACTaBICHUS 00 U3y4EHHOM MaTepHale.

2. OtcyrcTBHE YMEHUN paboTaTh HA YPOBHE BOCIIPOU3BEACHMSI, 3aTPyIHEHUS IIPYU OTBETAX HA
CTaHJIapTHbIE BOIIPOCHI.

3. Hanmmune HeCKONBKUX TPYOBIX OMIHOO0K, OOJIBIIOTO YUCIIa HErPpyOBIX IIPH BOCIIPOU3BEICHUH
M3Y4YEHHOI'0 MaTepuasa, 3HaUUTEIbHOE HECOOIIOJCHIE OCHOBHBIX ITPaBUJI KYJIbTYPbl YCTHOMN

peun.

OIIEHKA BBIITIOJTHEHUS JIABOPATOPHBIX (ITPAKTHUYECKHUX PABOT)
OtMmerka "5" craBuTCS, €CIIM YUCHHK:

1. mMpaBUJILHO OTPEIEIIII LIEITb OTIBITA;

2 .BBITIOJTHUJI pabOTy B TTOJTHOM 00BbEME C COOJIIOICHHEM HEOOX0IMMOM TIOCIeIOBATEIHHOCTH

MIPOBEJICHUS OIBITOB U U3MEPCHHIA,

3. caMOCTOSITEIIFHO W PAIMOHAIBHO BHIOPAJ ¥ TIOATOTOBMII JIJISl OTIBITA HEOOXO0MMOE

000pyI0BaHKE, BCE OTBITHI ITPOBEIT B YCIOBUSIX U PEKUMaX, 00€CTIEUNBAIOIINX MTOTyICHUE

pe3ynbTaTOB M BBIBOJOB ¢ HAUOOJIBIIIEH TOYHOCTHIO;

4. HAyYHO TPAMOTHO, JIOTUYHO OTIHCAT HAOII0IeHUS U c(hOpMYyTUPOBAIT BBIBOIBI M3 OTbITa. B

MPEACTABICHHOM OTYETE MPABUIBHO U aKKYPATHO BBITIOJIHUJI BCE 3aMKCH, TaOIUITbI, PUCYHKH,

rpaduKu, BBIYUCICHUS U C/IeIaT BBIBOIBI;

5. MPOSBJISAET OPraHU3aUOHHO-TPYAOBBIC YMEHUS (TIOIIEP)KUBAET YUCTOTY pabodero Mecta u

MOPSZIOK Ha CTOJIE, SKOHOMHO HCIOJIb3YeT PacXOIHbIC MaTEPHAIBI).

7. SKCTIEPUMEHT OCYILECTBIISIET 10 IJIaHYy C YY€TOM TEXHUKU O€301aCHOCTH U TIPABHII PAOOTHI C

MarepuagamMu U 000py0BaHUEM.

Otmetka "'4" cTaBUTCS, €CIM YYCHUK BBITTOJTHIII TPeOOBaHUS K o1ieHKe "S", HO:

1. OTBIT MPOBOJINI B YCIIOBUSX, HE 00€CMEUUBAIOIINX IOCTATOYHON TOYHOCTH U3MEPEHHIA;

2. unu OBLIO JOTMYILEHO ABAa-TPH HEJ0UETA;

3. unu He 6oJee OAHON HerpyOoii OMMOKY U OJTHOTO HEJ0YeTa,

4. VUM DKCTIEPUMEHT MPOBEJICH HE TIOJHOCTBIO;

5. WM B oNMCaHUY HAOMIOJCHU U3 OMBITA JOMYCTUI HETOYHOCTH, BBIBOBI C/IeJIall HEMOJHBIE.

Otmerka "3" craBuTCS, €CIIN YYCHUK:

1. mpaBUJIBHO OTIPEAEIIII [IEb OTBITA; pa0OTY BBHIMIOIHSIET MIPABUILHO HE MEHEE YeM

HAMOJIOBUHY, OJIHAKO 00BEM BBITIOJHEHHOM YacTH TAaKOB, YTO MO3BOJISIET MOJIYYUThH IPABUIIbHBIE

PE3yIbTaThl U BEIBOJIBI 0 OCHOBHBIM, TPUHIIMITHAILHO BAKHBIM 3a7adyaM padoThI;

2. unu moa6op 06opyaoBaHUsl, 00BEKTOB, MATEPUATIOB, a TAK)KE PAOOTHI IO HaYaTy OIbITa

IpOBEJI C IOMOIIBIO YUUTCIIA, UJIU B XOA€ ITPOBCACHHU A OIIbITA U I/I3MCpCHI/II71 ObLIH JAOIYHICHBI
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OIIMOKY B ONMKUCAHWUU HAOIIOACHUA, (DOPMYITMPOBAHUH BBIBOJIOB;

3. OTIBIT MPOBOMIICS B HEPAITMOHATBHBIX YCIOBHUSAX, YTO MPUBENIO K MOJYIECHHUIO PE3YIbTATOB C
00JIBIICH MOTPENTHOCTHIO; UITH B OTYETE OBUIH JOMYILEHBI B O0IIEH CI0KHOCTH HE 0oJiee ABYyX
OIMOOK (B 3aIKCSIX SAUHUIL, U3MEPECHUSX, B BBIYUCICHUSX, TpaduKax, Ta0IHIax, cXemMax, 1 T.1I.)
HE IPUHIUITHATBHOTO JJIs JAHHOK pabOThI XapaKTepa, HO MOBJIUSABIINX HA PE3yJabTaT
BBITIOJTHEHUS;

4. normyckaeT rpy0yro ommoOKy B X0JIe IKCIepuMeHTa (B 00bsICHEHUH, B 0(DOpMIICHUH paOOThI, B
cOOI0ICHNH MTPaBUJI TEXHUKH 0€30I1aCHOCTH MpHU paboTe ¢ MaTepuaiaMu U 000py10BaHUEM),
KOTOpast HCIIPABJISIETCS IO TPEOOBAHUIO YUUTEIIS.

OtMmerka "2" craBuUTCS, €CIIN YUCHUK:

1. He ompeAe T CAMOCTOSITENTFHO IIeJTh OMBITA; BHIIOIHII paObOTy HE IOJHOCTHIO, HE
MOATOTOBUJI HY’)KHOE 000py/TIOBaHUE ¥ 00bEM BBITIOJTHECHHON YacTH paOOThI HE MTO3BOJISIECT
c/ienaTh MPaBUILHBIX BBIBOJIOB;

2. WJTK OTIBITHI, U3MEPEHUSI, BEIYUCIICHUS, HAOTIOACHHSI IIPOU3BOIMINCH HENPABUIILHO,

3. WM B X0JIe paOOTHI M B OTYETE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUCHHBIC
B TpeOOBaHUSX K orieHKe "3";

4. nomyckaeT aBe (1 6os1ee) rpyObie ONTMOKH B X0J1€ SKCIIEPUMEHTA, B O0BSICHEHUH, B
odopmIiiIeHHH pabOThI, B COOTIOICHUY TTPaBUJI TEXHUKH OE30TIaCHOCTH MPHU padboTe ¢

BEIIECTBAMU U 000pY0BaHUEM, KOTOPbIE HE MOXKET UCIIPABUTH JIaXkKe 10 TPEOOBAHUIO YUUTEIS
OLIEHKA CAMOCTOATEJIBHBIX IMCBMEHHBIX U KOHTPOJIBHBIX PABOT

Otmerka "'5" craBuTCA, €CJIU YUCHUK:

1. BeIOTHWIT paboTy 0€3 OmMOOK U HEAOUETOB;

2. nonmycTui He 0oJiee 0IHOTO HeoYeTa.

Otmerka "4" cTaBUTCS, €CIIU YUEHHUK BBIITOJHUI padOTy MOJHOCTBIO, HO JIOMYCTHII B HEil:
1. ne Gosee oHOM HErpyOOI OMIMOKHM M OJHOTO HEIOYETa;

2. nnu He 6oJiee JBYX HEJ0YETOB.

Otmerka "3" craBUTCS, €CITU YUEHUK MPABUIIBHO BBHITIOJHUI HE MeHee 2/3 paboThl Win
JOITYCTHII:

1. He Gosnee IBYX rpyOBIX OLIMOOK;

2. nnu He GoJiee 01HOM rpyOOit U OJJHOM HEerpyOol OIIMOKH U OJJTHOTO HEJJOYETA;

3. wm He 6oJjiee ABYX-TPeX HErpyObIX OMIHNOOK;

4. nnu oJTHOM HerpyOoi OIMOKY U TPEX HEJT0UETOB;

5

. WJIK IpA OTCYTCTBUUA OI_I_II/I6OK, HO IIpH HAJIMYHUU YETHIPCX-IIATH HCAOYCTOB.
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OtMmerka "2" craBuTCS, €CIIN YUYEHUK:

1. gomycTui 4ncio omuOOK U HeOUETOB MPEBOCXOIAIIEe HOPMY, IIPU KOTOPOI MOYKET OBITH

BBICTaBJIeHA o1leHKa "3";

2. WX €CITM MIPABWJIBHO BBITIOJIHUJI MEHEE MOJIOBUHBI PAOOTHI.
KOHTPOJIbBHO-USMEPUTEJIbHBIE MATEPHUAJIBI

OcHoBHbIe (OPMBI W METOABI KOHTPOJIS, HCIOJB3yeMble B Kypce OOydeHHss OHOJIOTHU:

TeKyluii — B ¢opme yCcTHOro (pOHTAIHHOTO M WHAMBHUIYAIBHOTO ONPOCA, MHChMEHHBIX

CaMOCTOSTEIBHBIX pabor, OMOJIOTUYCCKUX JUKTAaHTOB, TECTOB;

TeMaTH4YeCKUIi—BTeCTOBOMpopME;

UTOTOBBIH — HUTOTOBOE TECTUPOBAHUE 3a Kypc cpenHen IIKOJIBI.

Yame 1pyrux METOJ0B KOHTPOJISI UCIIOJB3YETCS TECTOBBIM, T.K. 10 OKOHYAHUU CPEIHEN IIKOJIbI

BBIMYCKHUKM craaroT EI'D. Jlns cocraBiieHMsT KOHTPOJIBHO-MU3MEPHUTEIBHBIX MaTEpUaOB K

YpOKaM HCIOJIb3YIOTCS CIIEAYIONIKEe TOCOOUS:

1. Jlepuep I'.'UM.O6mas Owuomorus. (10-11 xmaccer): IloaroroBka k EID.
Koutponsnsle u camocrositensheie padotsl/I.M.Jlepuep. — M.: Dkemo, 2017, —
288c.

2. Camoe MoJHOE U3/TaHHE TUIIOBBIX BapHAHTOB peaibHBIX 3aganuii EI'D: 2020

3. Hemosepcun TectoB EI'D npomiisix jer.

IlepeyeHb yueOHO-METOAUYECKOT0 O0ecTeYeHHust

1. CuBornazoB B.1. buosorus: O6mas 6uosorus 10 kmacc. ba3oBblii ypoBeHb: yueOHUK/

B.U. CuBornazos, 1.b. Aradonosa, E.T. 3axaposa. -M.: JIpoda 2015.

2. CuBornazoB B.M. buonorus: O6mas 6uosorus 11 knacc. ba3oBelii ypoBeHb: ydeOHUK/

B.M. Cusornasos, .b. Aradonosa, E.T. 3axapoBa. -M.: Ipoda 2019.

3. AxumoB C.U. u ap. buonorus B Tabnuiax, cxemax, pucyHkax. Y4ueOHO-00pazoBaTenbHas

cepus. - M: Jlucr-Hsro, 2004. — 1117

4.IlpuMepHasi mporpamMma cpeaHero (MoJHOTo) o01Iero oopa3oBaHus MO0 OUOJIOTHH aBTOPOB:

N.b.AradonoBa, B.1. CuBornazosa. 2018 .,
Harasgnbie mocoousi. Oomass omoJiorus
K «uarnsggnas 0noaorus» 7 JUCKOB

Mogenp «I OMOJIOrHs IUIEYEBOT0 U Ta30BOI0 MOSICay
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Mogenp «I'oOMOJIOTHsI CTPOEHHUS Yepera MO3BOHOYHBIX)

Monens neneHust KIeTKu

Junamuueckoe nocodue « buocunres 6enkay

Junamuueckoe nocodue «llepexpect xpomocom»

Junamuueckoe nocobdue «JleneHue KieTkm»

Junamuueckoe nocodue «{urudpumaHoe CKpenMBaHue U €ro MUTOJIOTHIECKUE OCHOBBD)

Junamuueckoe nocobue «MOHOTHOPUTHOE CKPEIIMBAHUE)

Junamuueckoe nmocodue «Kmaccudukarus pacTeHUN U 5KUBOTHBIX)

Monens crpoenus JTHK

KoMrekT roToBbIX MUKpOTIpenaparoB (B I€peBSIHHBIX KOPOOKax)

Mukpockonsl

Taoaununl «O0Aas 0MOJIOTr s

o~ w0

benku u hepmeHTHI
ATD

HykiienHOBBIE KHCIOTHI
buocdepa

Murto3, Mero3

Cnmcok Jiureparypbl (OCHOBHOM M IONIOJHUTEIbHOI)

1. buonorus: CnpaBouHMK mHIKOJdbHHMKA M cryneHTa/llox pea. 3.bpema u W.Meiinke;

ITep. ¢ vem. — 3-e u3zn., crepeotun. — M.: lpoda, 2013, ¢.243-244.

Bbonrosa M.B. COopHuK 3a1a4 1o oO1ieit OMOJIOTHH ¢ pelIeHUs MU JJIsl TIOCTYIAIOUINX B
BYy3bl. - M: OO «OHUKC 21 Bex», «Mup u obpazoBanue», 2016. — 134c.
bop3osa 3B, Mlaraee AM. [lunaktuueckue Marepualbl Mo OHOJOrHM: MeToauueckoe

nocobwue. (6-11 ki) - M: TI[ «Cdepar, 2005. — 126¢.

20



Eroposa T.A., Knynosa C.M. OcHoBel 6uoTexunonoruu. — M.: UL «Akagemus», 2014. —
122c¢.

Jlepuep .M. O6mas 6uomorus (10-11 wmaccer): IloaroroBka k EI'D. KoHtponbsHbie U
camocrositenbhbie padoTel/ I.1.JIlepaep. — M.: Dkemo, 2017. — 240c.

Mapkuna B.B. Obmas 6uonorus: yaeoHoe mocodue/ B.B.mapkuna, T.1O. Tarapenko-
Koswmuna, T.I1. [Topanosckas. — M.: [Ipocda, 2008. — 135¢.

HewaeBa I'.A., ®enopoc E.M. Oxosorus B skcnepumenrtax: 10 — 11 xkmacesr:
MeTtoaudeckoe nocooue. — M.: Benrana-I"pad, 2006. — 254c¢.

Hogoxenos F0.M. @unerndeckas sBoronus yenoBeka.— Exatepunoypr, 2005. — 112¢
®pocun B.H., CuBormnazor B.W. I'oToBuUMCSI K €IMHOMY TOCYAapCTBEHHOMY JK3aMEHY:
O6mas OuoJoTHs. - M.: Hpoda, 2014. - 216¢;
10. ®enopoc E.M., Hewaera I'.A. Dxosorusi B 3KCHepUMeEHTaX: ydeb.mocobwe ist

yaamuxcs 10 — 11 ki1, o6meoOpa3osar. yupexaenuii. — M.:Benrtana-I'pad, 2005. — 155c.

11. Okonorus: Cucrema 3aiaHuil JUIsl KOHTPOJIL 00S3aTEIbHOTO YPOBHSI HOJTOTOBKHU
BBIITYCKHUKOB cpeaneit mkoiasl/ ABT. B.H. Ky3nenos. - M.: Benrana-I'pad, 2004. — 76¢.
HUHTEPHET-PECYPCbI

http://www.gnpbu.ru/web resurs/Estestv_nauki 2.htm. [Togbopka HHTEpHET-MaTEPHAIOB

TSt YUHTEIICH ouosioruu o pa3HbIM OHOJIOTHYECKUM JACLMIIIIAHAM.

http://charles-darvin.narod.ru/ Dnexkrponnble Bepcuu npowusBeaeHuii Y. JlapBuHa.

http://www.l-micro.ru/index.php?kabinet=3. Mudopmarus o0 MKOIBEHOM 000PYIOBAHHH.
http://edu.tomsk..ru Caiit TOIIKPO

http://www.ceti.ur.ru Caiir IleHTpa >KOJOrHYeCKOTO O0Oyd4eHHUS W HH(pOpPMAIIUK.

http://school-collection.edu.ru  Eamuas kxoiutekuus IU(GPOBBIX  0Opa30BaTEIbHBIX

peCypcCoB.
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