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OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA

B cucreme ecrecTBeHHO-HaydHOTO 00pa30BaHUs OMOJIOTHS KaK YUeOHBIH MpeIMeT 3aHMMAaeT BaXKHOE MECTO B (POPMUPOBAHHH: HAYIHOI KapTHHBI
MUpa; QYHKINOHATHLHON TPAMOTHOCTH, HEOOXO MO JIJIsl TIOBCETHEBHOM YKM3HM; HABBIKOB 3JI0POBOTO M O€30MACHOTO IS YEeJIOBEKA U OKPYKArOIIei
cpenbl 00pasa )KM3HU; IKOJIOTHIECKOTO CO3HAHMUS; IICHHOCTHOTO OTHOIICHHS K YKUBOW IPUPOJE U YEJIOBEKY; COOCTBEHHON MO3HUIIUMH 110 OTHOIICHHUIO K
Onosornyeckoit nH(GopMaIiK, NOTYyIaeMOM U3 Pa3HbIX HICTOYHUKOB. M3ydeHne OMOJIOTHH CO3/1aeT YCIOBHS A (POPMUPOBAHUS Y 00yJaIOMIMXCS
WHTEIUICKTYaJIbHBIX, TPAKIAHCKUX, KOMMYHUKAIIMOHHBIX 1 HH(POPMAIIMOHHBIX KOMITETCHIIUH.

N3yuenue kypca «brosiorus» B crapuiei MKOJIE HAIIPaBICHHO HA PEIICHUE CIEAYIOINX 3a4a4:

1) hbopmupoBaHUe CHCTEMBI OMOJIOTUYECKUX 3HAHUI KaK KOMIIOHEHTAa €CTECTBEHHO-HAYYHON KapTUHBI MHPA;

2) pa3BUTHE JINIHOCTH O0YJAFOIINXCS, X HHTEIUICKTYaIbHOE ¥ HPaBCTBEHHOE COBEPIICHCTBOBAHME, JOPMHUPOBAHNE Y HUX T'YMAaHUCTUYECKUX
OTHOIICHUH U KOJIOTUYECKH 11eJIeCO00pa3HOro NOBEIeHUS B OBITY U TPYIOBOM €ATEIbHOCTH;

3) BbIpaOOTKY HOHUMaHHUs OOLIECTBEHHON NOTPEOHOCTH B Pa3BUTHUH OMOJIOTHH, a TakKe (POPMUPOBAHUE OTHOILIEHUS K OMOJIOTUHM KaK BO3ZMOYKHOM
obnactu Oyaymiel MpakTUIeCKOU IeATeTbHOCTH.

eaun 6uonoruveckoro o6pazoBaHus B cTapiiel nikoie GopMylInpyIOTCsS Ha HECKOIBKUX YPOBHSX: I100aIbHOM, METAIIPEIMETHOM, TUYHOCTHOM
Y TIpeJIMETHOM, Ha YPOBHE TPeOOBaHMI K pe3yJIbTaTaM OCBOCHUS COICPKaHUS TPEAMETHBIX ITPOTPaMM.

I'moGanpHbIe 11eM OMOJIOrMYECKOTo 00pa30BaHusl SIBJISIOTCS OOIMMHU [UIi OCHOBHOM M CTapIIEH MIKOJIbI U OIPEAEIISIOTCS COLUATbHBIMU
TpeOOBaHUAMH, B TOM YHCIIE U3MEHEHHEM COLMAIILHONW CUTYALlUU Pa3BUTUS — POCTOM MH(OPMAIMOHHBIX IEPErpy30K, HN3MEHEHUEM XapaKTepa 1
croco0O0B OOIIEHUS U COITMATBLHBIX B3aUMOICUCTBHH (00BEMBI M CITOCOOBI TIOJTydeHUsI HHGOPMAIIMH TTOPOKAAOT PsIT 0COOCHHOCTEH pa3BUTHS
COBPEMEHHBIX NOoApOcTKOB). Hanbosee npoJyKTUBHBIMU /71 pEIIEHHs 3a/1a4 Pa3BUTHS NOJPOCTKA ABJISIFOTCA COLMOMOpAIbHAs U MHTEIUIEKTyalbHas
B3pOCIIOCTb.

ITomumo 3T0Tr0, rNOGaNBHBIE e GOPMYIUPYIOTCS C YUETOM PACCMOTPEHUS OMOIOTHYECKOT0 00pa30BaHMsI KAK KOMIIOHEHTA CUCTEMBI
00pa30BaHus B LIEJIOM, I03TOMY OHHM SIBJIIIOTCSI HanboJiee OOIMMH U COLMAIBHO 3HAYMMbIMH.

C y4€ToM BbIIIEHA3BAHHBIX [10JIX0A0B IJI00AIBHBIMU LEIAMH OHOJIOTUYECKOTO
00pa3oBaHus SIBJIAIOTCS:

— COLHAIM3aNMA 00yUJaroIKXCsl KaK BXOKJCHUE B MUP KYJIbTYpPbI U COLIMATIbHBIX OTHOLIEHUH, 00ecIieunBalollee BKIOYEHUE YUallluXcs B Ty

WIN UHYIO TPYIIY JIU00 OOIIHOCTh — HOCHUTENS €€ HOPM, IEHHOCTEHN, OpUEHTAllUi, OCBauBAaEMbIX B IIPOLIECCE 3HAKOMCTBA C MUPOM KUBOW IPUPOIbI;
— NpUOOIIEeHHe K [T03HABATEIbHOM KYJIbType KaK CUCTeME M03HaBaTeNIbHbIX (HAyYHbIX) LIEHHOCTEH, HAaKOMJICHHBIX 00IECTBOM B cepe
OMOJIOTUYECKON HAYKH.

ITomumo 3TOrO0, OMOJIOrMUecKoe 00pa30BaHUE Ha CTaplIeH CTYNeHH MPU3BAHO O0ECIIEUHTh:

— OPHEHTALMIO B CCTEME 3THYECKUX HOPM U LIEHHOCTEH OTHOCUTENIEHO METOJIOB, PE3YJbTaTOB U IOCTHKEHUH COBPEMEHHON OMOJIOTHYeCKOM

HayKU;



— pa3BUTHE [T03HABATEIIBHBIX KAYECTB JIMYHOCTH, B TOM YHCJIC TIO3HABATEIHHBIX HHTEPECOB K H3YUCHHUIO OOIIMX OMOIOTHYECKUX 3aKOHOMEPHOCTEH 1
caMOMY IMPOIECCY HAYYHOTO MO3HAHUS;

— OBJIajIeHHe Y4eOHO-TT03HABATEIBHBIMU M [ICHHOCTHO-CMBICJIOBEIMU KOMIIETEHTHOCTSIMH TSI (POPMHUPOBAHWS MO3HABATEIHHON U

HPaBCTBEHHOM KyJIbTYpbI, HAYYHOTO MUPOBO33PEHHS, a TAKXKE METO0JOTHEN OMOJIOTHUYECKOTO SKCIIEPUMEHTA U AJIEMEHTapHBIMU METOJaMHU
OMOJIOTMYECKHUX MCCIICI0BAHUN;

— ¢hopMupOBaHHE DKOJIOTMYECKOTO CO3HAHMUS, IEHHOCTHOTO OTHOLIEHUS K JKMBOW IIPUPOJIE U YEIIOBEKY.
MECTO KYPCA BMOJIOT'M1 B YUEBHOM IIJIAHE

KonmgecTBo 4acoB, OTBOIMMOE HAa N3y4eHHE OMOJIOTUH B CTApIIeH MIKOJIE, 3aBHCUT OT YI€OHOTO TUIaHa YTBEP)KJICHHOTO 00pa30BaTeIbHON
opranu3zaruei. JlanHas pabodast mporpaMMa pacCuuTaHa Ha MpoBeJeHne | Jaca KIIacCHBIX 3aHITHH B HEAEIIO MIPU H3yYEeHUH TPEIMETa B TEUCHUE
nByx neT (10 u 11 xmaccer). OO1iee ynciio yd4eOHbIX 4acoB 3a 2 roja ooydenust cocrasisieT 70 4, u3 Hux 35 u (1 u B Hegemo) B 10 kmacce, 354 (1 u B
Hezento) B 11 kiacce.

Kypcy Ononoruu Ha ctyneHu cpeHero oomero 0opa3oBaHus NpeaIIecCTBYET Kypc OMOIOr M, BKITIOUAIOUIUI dJIeMEHTapHbIe CBeIeHUs 00
OCHOBHBIX OHMosornyecknx oobekrax. ComeprkaHue Kypca OHOJIOTHH B OCHOBHOH IIKOJIE, CITY)KHT OCHOBOM JUTSI M3yYEeHHUsT OOMIMX OMOJIOTHUECKUX
3aKOHOMEPHOCTEH, TEOPUi, 3aKOHOB, THIIOTE3 B CTApIIEH IIKOJIE, TJIe 0C000e 3HaUEHHE MTPHOOPETAIOT
MHUPOBO33pPEHUYECCKHE, TEOPETUICCKUE TIOHSATHS.

Taxum 006pazom, copepkaHne Kypca OMOJIOTHH B CTApIICH MIKoJie, 60JIee TOJHO PaCKPhIBAET 00IIHME OMOIOTHISCKHNE 3aKOHOMEPHOCTH,
MIPOSIBIISIFOIIMECS HAa PA3HBIX YPOBHSX OPraHU3aIUH KUBOU MTPHPO/IBI.

PE3VJIbTATBI OCBOEHIA KYPCA BHOJIOI' NN

JlesiTenbHOCTh 00Pa30BaTEIBLHOTO YUPEKICHUS 001Iero oOpa3oBanus B 00ydeHHH OUOJIOTHH B CPEIHEH (ITOTHOM) IITKOJIE TOJDKHA OBITH
HaIpaBJIcHa Ha JIOCTIXKEHUE OOYUYAIOIIMMUCS CIIEAYIOIUX JJHYHOCTHBIX Pe3yJIbTATOB:
1) peanu3amnum 3THYECKUX YCTAHOBOK MO OTHOIIEHHIO K OMOJIOTMYECKUM OTKPBITUSIM, UCCIIEIOBAHHUSIM U HX PE3YIbTaTaM;
2) nmpU3HaHUS BBICOKOH IIEHHOCTH JKU3HU BO BCEX €€ MPOSBICHUSX, 3I0POBbS CBOCTO M APYIHX JIOJCH, pear3alii yCTAaHOBOK 370pOBOr0 00pa3a
KHU3HU;
3) chopMHPOBAHHOCTH MMO3HABATEIBHBIX MOTHBOB, HAIIPABJICHHBIX Ha MOJyYeHUE HOBOTO 3HAHUS B 00JIaCTH OMOJIOTHU B CBSI3H C
Oyayiel mpogpecCHOHaTBHOM NEATETbHOCTHIO HIH OBITOBBIMH ITPOOJIEMaMH, CBSI3aHHBIMK C COXPaHEHHEM COOCTBEHHOTO 3JI0POBbSI U 3KOJIOTHYECKOU
0€301acHOCTH.
MeTtanpeaMeTHBIMHU Pe3yJIbTATAMH OCBOCHHUS BBIITYCKHUKAMU CTApILEH IIKOJIbI 0a30BOT0 Kypca OMOJIOTHH SIBJISIFOTCS
1) oBNajieHUE COCTABIISIOIIMMU UCCIIE0BATEILCKOM U TIPOCKTHO JIeATEIIbHOCTH, BKIIOYAsi YMEHHUS BUJIETh MPOOJIEMY, CTABUTh BOTIPOCHI,
BBIJIBUTaTh THIIOTE3bI, TABATh ONPEACTICHHS MOHATHAM, KIacCu(UIMPOBaTh, HAOIIOIATh, IPOBOIUTE IKCIIEPUMEHTHI, JIENIaTh BBIBOIBI U 3aKIIFOUCHUS,
CTPYKTYpPUPOBATh MaTepual, OObSICHSITh, JOKA3bIBATh, 3aIIUIIATH CBOU UJIEH;



2) ymenwust paboTaTh ¢ pa3HbIMU HCTOUHUKAMH OHOJIOTMYECKOW HHPOPMALUHN: HAXOIUTh OMOJIOTHYECKYI0 HH(POPMAIIMIO B PA3TUYHBIX HCTOUYHHKAX
(Tekcre yueOHMKA, HAYYHO-TIOMYIISIPHOM JUTEpaType, OMOJIOTMUECKUX CIIOBAPSAX U CIPABOYHUKAX), aHAIM3UPOBAThH U OLIEHUBATh WH(POPMAIIHIO,
peoOpa3oBEIBaTH HHGOPMAITHIO U3 OJTHON (OPMBI B IPYTYIO;

3) cocOGHOCTH BEIOMPATSH 1IEJIEBBIE U CMBICIOBBIE YCTAHOBKM B CBOMX JACUCTBUSIX U IMOCTYIKAX MO OTHOIICHHIO K XXUBOW MPUPOIE, CBOEMY
3JI0POBBIO U 3/I0POBBIO OKPYKAIOLIUX;

4) yMeHMsI aJleKBaTHO UCIIOJIb30BaTh PEUEBbIC CPECTBA ISl IUCKYCCUU U apTYMEHTAIIMH CBOEH MO3UIIMH, CPABHUBATH PA3HBIE TOUKU

3pEeHHs, APTYMEHTHPOBATH CBOIO TOUYKY 3PEHHS, OTCTAUBATH CBOIO MO3HIIUIO.

IIpeaMeTHbIMU pe3yabTaTaMHU OCBOCHHS BBIITYCKHUKAMU CTApIIEH IIKOJIBI Kypca OMOJIOTHH §A30BOT0 YPOBHS SIBIISIFOTCS:

B noznasamenwvnoii (unmennekmyanwvhoii) cgpepe:

1) xapakTepuCcTHKa COACpKaHUS OMOJIOTHIYECKUX TEOpHUH (KIeTOUHast, SBOIIOIMOHHAs Teopust [lapBunHa); yuenust Bepuanckoro o 6uocdepe;
3aKOHOB MeHens, 3aKOHOMEPHOCTEH H3MEHYMBOCTH; BKJIaJa BBIIAIOIINXCS YUEHBIX B Pa3BUTHE OMOJIOTHYECKON HAYKH;

2) BBIJICIIEHUE CYIIECTBEHHBIX MMPU3HAKOB OMOJIOTHYECKHX 00BEKTOB (KJIETOK: PACTUTENBHBIX M KUBOTHBIX, JOSICPHBIX U SIEPHBIX, TIOJOBBIX U
COMAaTHYECKUX; OPTaHU3MOB: OJHOKJIETOYHBIX H MHOTOKJIETOYHBIX; BHJIOB, SKOCHCTEM, OMOC(EphI) U Ipo1ieccoB (0OMEH BEIIECTB, pa3MHOXKEHHE,
JiefieHue KJIETKH, OIUI0JJOTBOPEHHE, JeMCTBUE NCKYCCTBEHHOTO U €CTECTBEHHOTO 0TOOPOB, (hopMUpOBaHHE MPUCTIOCOOIEHHOCTH, 00pa30BaHNe BU/IOB,
KPYroBOPOT BEUIECTB U MPEBPAICHUS

SHEPTHUH B DKOCUCTEMaxX u omocdepe);

3) oObsicHEHUE POM OMOJIOTHH B (POPMUPOBAHUHN HAYIHOTO MHUPOBO33PEHUS; BKIIaa OMOJOTUUECKUX TEOPU B (POPMHUPOBAHNE COBPEMEHHOM
€CTECTBEHHO- HAyYHOUN KapTHHbBI MHUpa; OTPUIATEILHOTO BIMSHUS AJKOTOJIs, HUIKOTHHA, HAPKOTUYECKUX BEIIECTB Ha PA3BUTHE YEJIOBEKA; BIUSIHUS
MYTareHOB Ha OpraHU3M 4eJIOBEKa, SKOJOTHYeCKUX (PaKTOPOB HAa OPraHU3Mbl; IPUYUH HBOJIIOLINU, U3MEHSEMOCTH BUIOB, HAPYIICHUN pa3BUTHUS
OpraHU3MOB, HACJEICTBEHHBIX 3a00JIeBaHUM, MyTalllil, yCTOHYMBOCTU U CMEHBI SKOCHUCTEM;

4) npuBeieHNE J0KA3aTEeNIbCTB (apryMeHTAallMsl) €IUHCTBA )KUBOM M HEKUBOM MPUPOIBI, POJCTBA KUBBIX OPraHU3MOB; B3aUMOCBSI3€H OpPraHU3MOB
U OKpYKaroIlen cpe/ibl; HeOOXOIMMOCTH COXpaHEHHsI MHOT000Opa3us BUJIOB;

5) yMeHue M0JIb30BaThCsl OMOJIOMYECKOM TEPMHHOJIOTHEH U CUMBOJIMKOM;

6) peleHue IEeMEHTapHBIX OUOJIOTHUECKUX 33/1a4; COCTaBJICHHE 3JIEMEHTAPHBIX CXEM CKPEIMBAHUS U CXEM MEPEHOCa BEIIECTB U SHEPTUU

B 3KOcHCcTeMax (IIeMH MTUTaHUsA);

7) onricanue oco6eii BUI0B MO MOP(HOIOTHUECKOMY KPUTEPHUIO;

8) BBISIBIIEHHE U3MEHYMBOCTHU, MIPUCIIOCOOIEHUI OPTaHU3MOB K cpejie OOUTaHMsI, HICTOYHUKOB MYTareHOB B OKpY)Karollen cpejie

(KOCBEHHO), aHTPOTIOT€HHBIX U3MEHEHUI B 9KOCHCTEMaX CBOEH MECTHOCTH; U3MEHEHUI B SKOCHCTEMaX Ha OMOJIOTHUECKUX MOJCIISX;

9) cpaBHeHHE OMOTOTUYECKUX 0OBEKTOB (XUMUYECKHM COCTAaB Tell )KMBOU M HEXKMBOW MPUPO/IBI, 3aPOIBIII YETIOBEKA M IPYTHX MIIEKOMUTAIOIIUX,
MIPUPO/IHBIE SKOCUCTEMBI U arPOIKOCUCTEMBI CBOCH MECTHOCTH), MPOIIECCOB (€CTECTBEHHBIN U UCKYCCTBEHHBIM OTOOPHI, II0JIOBOE U Oecrosoe
pa3MHOKeHHsT) 1 GOPMYTUPOBKA BHIBOJOB HA OCHOBE CPaBHEHUS.

B yennocmmno-opuenmayuonnoit cghepe:



1) aHanu3 1 OlEHKA Pa3JIMYHBIX TUIIOTE3 CYITHOCTH KU3HHU, TPOUCXOXK/ICHHUE YEJIOBEKA U BOSHUKHOBEHUE KU3HU, I100ATBHBIX IKOJIOTHYECKUX
npo0JieM U MyTel uX peleHus, MOCIeICTBIUI COOCTBEHHOM eITeNbHOCTH B OKPYKaIOIIeH cpesie; OMOoJIOrniecKoi nHpopManuu, moryyaeMoi u3
Pa3HBIX UCTOYHHUKOB;

2) OIleHKa ITHYECKUX aCMIEKTOB HEKOTOPBIX MCCIICIOBAHUI B 00JIaCTH OMOTEXHOJIOTHH (KIIOHHPOBAHHUE, NCKYCCTBEHHOE OILJIOIOTBOPEHHUE,
HaIPaBJIEHHOE U3MEHEHHE F€HOMA).

B cghepe mpyooeoit deamenvnocmu: oBnaieHie yMEHUSIMUA U HABBIKAMH TTOCTAHOBKU OMOJIOTUYECKHUX IKCIIEPUMEHTOB U OOBSICHEHUS UX
pe3yJIbTaToOB.

B cpepe puzuueckoit desmenvrocmu: 0600CHOBaHHUE U COONIOICHUE MEp MPOQIIAKTUKH BUPYCHBIX 32a00JICBaHUIA, BPEIHBIX TPUBBIYCK
(kypeHue, ynoTpeOiIeHHe aIKOToJIs, HAPKOMAaHHUS); MPAaBHII OBEJICHUS B OKPYXKAIOIIEH Cpeie.

COHEPXXAHUE KYPCA BUOJIOT M

BuoJiorus kak KOMILIEKC HAYK O »KUBOM NMpupoe

buonorus xak koMIUIEKCHast HayKa, METO/bl HAYYHOTO MMO3HAHUS, UCHIOJIb3yeMble B ouosoruu. CospemenHvle HanpagieHus 6 OUoI02UuU.
Ponp Guonornu B popMUpOBaHUY COBPEMEHHOM HAYYHOU KapTUHBI MUPA, MPAKTHYECKOE 3HaUYE€HNE OMOJIOTMUECKUX 3HAHUH. broorndeckrne cucTeMbl
KaK TpeIMET U3y4eHUst ONOJIOTHH.
CtpykTypHBIe M PYHKUMOHAJIbHBIE OCHOBBI KM3HHU

MoutekynsipHbI€ OCHOBHI )XKM3HU. Heopranudeckue BemecTBa, ux 3HadeHrne. Opraandeckue BeniecTBa (yriieBoabl, JIUIHUbI, OSTKHA, HYKICHHOBBIE
kuciotel, AT®) u ux 3nauenue. buononumepsl. /pyeue opeanuueckue sewecmsa kiemxu. Hanomexunonoeuu 6 buonoeuu.

[uTosorusi, METOIbI IIUTOJIOTHMHU. POJb KJIIETOUHOW TEOPUHU B CTAHOBJICHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUpa. KieTku npokapruoT
1 9ykapuoT. OCHOBHbBIE YaCTH ¥ OPTaHOUIbI KIIETKU, UX (PYHKIUH.

Bupycel — HexsieTouHas opma KU3HU, MEpPbI TPOPUIAKTUKHA BUPYCHBIX 3a00JIEBaAHUM.

KuznenesrenbHOCTh KiIeTkH. [Imactuueckuii oOmeH. dotocuHTe3, XeMocuHTe3. brocunTe3 6enka. DHepreTnueckuii oOMeH. XpaHeHue, repeaada
U peanu3alus HaclleJCTBeHHOU nHpopManuu B Kietke. ['enernyeckuii koa. I'eH, renom. ['enomura. Bruanue naprozennvix sewjecms Ha npoyeccol 6
K1emxke.

Knerounslii nuki: uatepdasa u aeneHue. Muto3 u Meiios, ux 3HaueHue. CoMaTUyecKue 1 MoJIOBbI€ KIETKU.

Opranmnsm
Opranus3m — eIMHOE TIeJIoe.
XKuznenesaTenbHOCTh Opranu3ma. Perynsius GyHKIUH opraHu3ma, ToMeocTas.

Pa3muoxeHne oprann3zMoB (0ecroioe u mojioBoe). Cnocodwvl pasmHod;ceHus: y pacmeruti U scugomusix. IHAUBUIYyaTbHOE Pa3BUTHE OpraHU3Ma
(onTorenes). [IpuunHbl HApyIICHUH Pa3BUTHs. PelpoyKTHBHOE 3I0POBbE YEIOBEKA; MOCIEACTBUS BIUSHUS aJIKOT0JIsl, HUKOTHHA, HAPKOTUYECKUX
BEIIECTB Ha SMOPHUOHAIIBHOE pa3BUTHE YenoBeKa. JKuzHenHble YuKivl pasuvix 2pynn opeaHu3Mos.



I'enernka, MeTo1bl reHETUKH. ['€eHETUUECKAsl TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHBI HacieacTBeHHOCTH . Mennens. XpoMmocoMmHas

Teopus HacieacTBeHHOCTU. Onpenenenue nojia. CLelIeHHOE C 110JI0M HaclleZJOBaHUE.

I'eneruka uenoseka. HaciencrBeHHble 3a001€BaHUS YEIOBEKA U UX IPEAYIPEKICHUE. DTUUECKHUE aCIIEKThI B 00JIACTH MEIULIUHCKON IM€HETHKU.

I'enoTun u cpena. HenacnencrBenHas n3MeHUMBOCTh. HacnencTBeHHas n3MeHYMBOCThb. MyTtanuu. MyTrareHsl, UX BIMSIHAE HA 3J0POBbE YEIIOBEKA.

JoMecTtukanus u cenekuus. Metozpl cenekuuu. buotexnosorus, e€ HanpaBieHUs U EPCIEKTUBEI pa3Butus. buobezonacrnocme.
Teopus 3BoI0UNH

Pa3zButure 3BOMIOIIMOHHBIX UACH, 3BotonoHHas Teopus Y. Jlapsuna. CunteTnueckas Teopus 3BoONUH. CBUIETEIHCTBA SBOJIOLUN KUBON
pupoabl. MuKpo3BoJIIOLKS U MakposBostonus. Bun, ero kputepuu. [lonymsiius — sneMeHTapHas €IMHULA YBOJIOLUHU. J[BUKYIIIME CUIIbI 3BOJIIOLUH,
UX BIIMSIHUE Ha TeHO(OH] nonyasuuu. HanpaBineHus 3BoIIOIUY.

MHoroo6pa3ue opraHu3MOB KaK pe3yabTaT 3BOIMOLUH. [IpuHIUNIbI Ki1accu(uKaluy, CUCTEMATHKA.

Pa3zBurtne xu3nu Ha 3emie

I'unoTe3bl mpoucxokaeHus )KU3HU Ha 3emiie. OCHOBHBIE ATAIlbl BOJIIOLUN OPraHMYECKOTr0 MUpa Ha 3emiie.

CoBpeMeHHbIEe MPEACTAaBIECHUS O IPOUCXO0XKACHUN YeJIOBeKa. DBOJIIOLIMS YeoBeKa (aHTpornoreHes). [IBmxkymiue cuiasl anTpororeHesa. Pacsl
YeJI0BEKa, UX MPOUCXOXKICHHUE U €IUHCTBO.
Opranu3mbl 4 OKpYy:Kamomas cpeaa

[IpucnocoOnenust OpraHu3MoB K JEHCTBHIO 3KOJOTHYECKUX (aKTOPOB.

buoreonenos. Oxocucrema. PaznooOpasue s3kocucteM. B3anmMooTHOIIEHUS OMYNIALUNA pa3HbIX BUAOB B 3KocucTeMe. KpyroBopoT BeniecTB 1 MoTok
SHEPIrUH B SKOCUCTEME. Y CTOWUMBOCTD U AMHAMUKA d3KocucTeM. [locnencTBus BIUsSHUA I€ATEIbHOCTH YeI0BeKa Ha 3KocucTeMbl. CoXxpaHeHHe
Oropa3zHO00pa3us Kak OCHOBA YCTOWYMBOCTH 3KOCHCTEMBI.

Crpyktypa 6nocdepbl. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOchephI.
Kpyzoeopomur sewecme 6 buocgepe.

['moGanbHBIC aHTpOMIOTeHHBIE U3MeHEHUs B Onocdepe. [IpodiieMbl yCTOMYMBOTO pa3BUTHAL
Ilepcnexmuswt pazsumus OUOI02UUECKUX HAVK.
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IIpumepHBbIii IepevyeHb JJA00PATOPHBIX H MPAKTHYECKUX PadoT (Ha BLIOOP yuHTeJIsi):

. Ucnonib30Banue pa3inyHbIX METOAOB IIPU U3YYEHUH OUOJIOTUYECKUX OOBEKTOB.

. TexHMKa MMUKPOCKOIIMPOBAHHSI.

. I3yuenue KieTox pacTeHUM U )KMBOTHBIX I10] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OIMCaHUE.
. [IpuroroBiienue, paccMaTpuBaHUE U ONIMCAHUE MUKPOIIPENIAPATOB KIETOK PACTECHUM.

. CpaBHEHUE CTPOECHHUSI KJIIETOK PAaCTEHUH, )KUBOTHBIX, IPUOOB U OaKTepUil.

. I3yuenue aBukeHUs IUTOIIaA3MBbI.

. I3yuenue mia3Moamn3a U JeriasMoIIn3a B KIIETKaX KOXKHULIBI JIYKa.

. U3yuenune pepMEeHTaTUBHOIO pacUIeIIeHUs] IEPOKCUIA BOJOPO/Ia B PACTUTEIbHBIX U dKUBOTHBIX KIETKaX.

. O6Hapy»xeHue O0eIKOB, YriIeBOJO0B, JUMH/IOB C TOMOIIBI0 KAUECTBEHHBIX PEAKIIHH.

. Beigenenune JIHK.

. I3yueHune katamuTHYecKOl aKTUBHOCTH ()EPMEHTOB (Ha MPUMEPE aMIIIa3hbl HIIA KaTalashbl).
. HabGmonenne MyuTo3a B KJIIETKaX KOHYMKA KOPEITKa JIyKa Ha TOTOBBIX MUKPOTIpEraparTax.

. I3yuenne XxpoMoCcoM Ha TOTOBBIX MUKpOTIpenaparTax.

. I3ydenue craauii Melio3a Ha TOTOBBIX MUKpPOIIpEnaparax.

. I3yuenue cTpoeHMs MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenaparax.

. Perenuie anemMeHTapHbIX 3a/1a4 110 MOJIEKYJISPHOM OHOJIOTHH.

. BeisaBnenue IMPU3HAKOB CXOJCTBa 3apom,mlel71 YCJIOBCKA U APYI'UX IMO3BOHOYHLIX )KMBOTHBIX KaK JOKA3aTCJIBCTBO UX POACTBA.

. CocTaBiieHHE AIIEMEHTapHBIX CXEM CKpEIIMBaHMUS.

. Perennie renetTnueckux 3aaad.

. I3ydenue pe3yabTaTOB MOHOTHOPUIHOTO U AUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIBL.
. CocTaBiieHHe U aHAJIU3 POJIOCIOBHBIX YEIOBEKA.

. I3ydyeHnne n3aMeHYuBOCTH, IOCTPOCHKE BaPUALIMOHHOTO Psiia U BApUAIMOHHOM KPUBOH.

. Onucanue GeHoruna.

. CpaBHEHUE BUIOB M0 MOP(OJIOTHIECKOMY KPUTEPHIO.

. Onucanue npucnoco6JIeHHOCTH OpraHu3Ma U €€ OTHOCUTENILHOTO XapakTepa.

. BoisiBnenue npucnocoOaeHui OpraHu3MOB K BIHSHHUIO PA3IMYHBIX KOJIOTUYECKUX (DaKTOPOB.
. CpaBHEHHE aHATOMUYECKOTO CTPOEHUS PACTEHUI pa3HbIX MECT OOUTAHHUSL.

. Metonibl n3MepeHus (pakTopoB Cpeibl OOMTaHHUs.

. I3yueHue sK0N0rnYeCcKrX aJanTaiuil 4eIoBeKa.



30. CocraBiieHue NUIIEBBIX LENEH.

31. Uzydyenue u onrcaHue 3KOCUCTEM CBOEH MECTHOCTH.

32. MozaenupoBaHHue CTPYKTYp U IPOLECCOB, IPOUCXOAAIIUX B SKOCUCTEMAX.
33. OneHka aHTPONIOT€HHBIX U3MEHEHUN B IIPUPO/IE.

[NIAHUPYEMBIE PE3VJIBTATHI U3YUEHUA KYPCA BUOJIOT' MU
B pe3yabTaTe u3yuenusi yueoHoro npeamera «buosiorus» Ha ypoBHe cpeaHero (ImoJiHOro) oomuero oopa3oBanus BbINYCKHUK HA 0230BOM
YPOBHE HAYUHTCSH:
— pacKphIBaTh HA IPUMEPAX POJIb OMOJOTUH B POPMUPOBAHUU COBPEMEHHOW HAYYHOUN KapTUHBI MUPA U B MPAKTHYECKOU JIEATETLHOCTH JIFOJICH;
— MOHUMATh U OTIMCHIBATh B3aMMOCBSI3b MEXK/Ty €CTECTBEHHBIMH HayKaMH: OMOJIOTHEH, GU3UKOM, XUMUEH; YCTAHABINBATH B3aUMOCBS3h
MPUPOIHBIX SIBJICHUI;
— MOHUMATh CMBICII, Pa3JINYaTh M OMUCHIBATh CUCTEMHYIO CBSI3b MEXKTy OCHOBOIIOJIAralOIIIMMH OMOJIOTHYECKUMH MOHATUSIMH: KJIETKA, OPTaHU3M,
BH/JI, DKOCHCTEMa, Ornocdepa;
— TMPOBOJIUTH IKCIIEPUMEHTHI TI0 H3YUEHUIO OMOJIOTUYECKUX OOBEKTOB U SIBIICHUN, OOBSCHATH PE3yIbTaThl SKCIIEPUMEHTOB, aHATTU3UPOBATH
ux, GOPMYITHPOBATH BHIBOIBI;
— HUCMOJIb30BaTh OCHOBHBIE METO/Ibl HAYYHOTO TO3HAHMS B YU€OHBIX OMOIOTMYECKUX HCCIEA0BAHUSX, IPOBOIUTH IKCIIEPUMEHTHI IO
M3YYEHUIO OMOJIOTHYECKUX 0OBEKTOB U SBJICHUI, 0OBACHATH PE3YNIbTAThl 3KCIIEPUMEHTOB, aHAIM3UPOBATh UX, POPMYIUPOBATH BHIBOIBL;
— (dopMynupOBaTh TMIOTE3b HA OCHOBAHUH MPEUIOKEHHON OHOIornueckoi nHpopMaluy 1 Mpeajaratb BApuaHTbl IPOBEPKHU TUIIOTE3;
— CpaBHMBATh OMOJIOTHYECKHE 0OBEKTHI MEXTY COOOM MO 3alaHHBIM KPUTEPUSIM, JIe1aTh BHIBOIBI U YMO3aK/IIOUEHHS Ha OCHOBE CPaBHEHUS,
— 00OCHOBBIBATh €IMHCTBO >KUBOM M HEKUBOM MPUPO/IbI, B3AUMOCBSI3U OPraHU3MOB M OKPYXKAIOIIeH cpe/ibl Ha OCHOBE OMOJIOTUYECKUX TEOPUH;
— IPUBOIUTH MPUMEPHI BEIIECTB OCHOBHBIX I'PYIII OPraHUYEeCKUX COCTUHEHHM KIETKHU (O€IKOB, dKUPOB, YIIIEBOJOB, HYKIEHHOBBIX KUCIOT);
— pacro3HaBaTh KIETKHU (MIPOKAPUOT U 3YKAPUOT, PACTEHUN U )KMUBOTHBIX) IO OMMCAHUIO, HA CXEMAaTUYECKUX N300paKeHHIX; yCTaHABIUBATh CBS3b
CTpoeHUS U (PYHKIIMH KOMIOHEHTOB KJIETKH, 000CHOBBIBATH MHOTO0Opa3He KIIETOK;
— OOBACHATH MHOIO0Opa3nue OpraHu3MOB, IPUMEHSISI SBOTIOIHMOHHYIO TEOPHIO;
— OOBSCHATH MPUYHHBI HACIEACTBEHHBIX 32a00JI€BaHNUI;
— BBIABJIATh U3MEHYMBOCTh Y OPraHU3MOB; CPAaBHUBATh HACIEACTBEHHYIO U HEHACIEACTBEHHYIO U3MEHYMBOCTh;
— BBISBJISITH MOpQoIOrHUeckue, (U3N0I0rHuecKre, IOBEICHUECKHE alalTallii OPraHu3MOB K cpejie OOUTaHUS U JCHCTBHUIO
9KOJIOTHYECKUX (PaKTOPOB;
— COCTaBIISITh CXEMBI IIEPEHOCca BEIIECTB U YHEPTHH B SKOCUCTEME (LIeTIH MTUTaHMUS ),
— TPUBOIUTH JI0OKA3aTEIHCTBA HEOOXOIMMOCTH COXPaHEHHUs OMOpa3HOO0pa3ust sl yCTOWYMBOTO PAa3BUTHS U OXPaHbI OKPYXKAIOIIEH Cpe/Ibl;
— OIIGHHUBATh JJOCTOBEPHOCTH OMOJIOTUYECKOM MH(POPMALINH, TIOTYYEHHON U3 Pa3HbIX UCTOYHHUKOB;



— TIPEJCTABIATH OMOJIOTUYECKYI0 HH(OPMAIIHIO B BUIC TEKCTA, TAOIHIIB, TpaduKa, TuarpaMMbl U JICJIaTh BBIBOIBI HA OCHOBAHUU
MIPEJICTABICHHBIX TAaHHBIX;

— OIICHUBAThH POJIb TOCTHKEHUIN T'€HETUKH, CENIEKIINU, OMOTEXHOJIOTUN B MPAKTUICCKON JESITEILHOCTH YEIIOBEKA;

— OOBSCHATH HETATUBHOE BIUSHUE BEIICCTB (QIKOTOJIS, HHIKOTHHA, HAPKOTHYECKUX BEIIECTB) Ha 3apOIBIIICBOC PAa3BUTHE YETIOBEKA.
BoinycKkHUK HA 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUThHCS:

— 0asamv HayuHOe 00BACHEHUE OUOIOSUYECKUM (haKkmam, npoyeccam, sA6J1eHUsIM, 3aKOHOMEPHOCMAM, UCNOAb3Ys buoIo2udecKue meopuu
(K1emoyHyIo, 360II0YUOHHYIO), YueHue 0 buocgepe, 3aKOHbI HACIEOCMBEHHOCIU, 3AKOHOMEPHOCU USMEHYUBOCU,

— Xapaxmepuzo8ams co8peMeHHble HANPAGIeHUs 8 PA3BUMUU OUOIO02UU, ONUCBIBANb UX 803MOIHCHOE UCNOIb308AHUE 8 NPAKMUYECKOL
oeamenbHoOCmu,

— CpasHuBamv cnocoowl Oelenus: Kiemky (MUumo3 u metios),

— pewlambs 3a0ayu Ha nocmpoenue gppaecmenma emopou yenu /JJHK no npeonosxcennomy gppaemenmy nepsou, uPHK (mPHK) no yuacmky J{HK;
— pewiams 3a0a4u Ha onpeoeienue KOIUUecmea XpomMocom 8 COMAMU4eCcKux u no108blx KIemKax, d maKdice 6 Kiemrkax neped Havyaiom oeneHus
(metio3a unu Mumo3sa) u no e2o0 OKOHYAHUU (0Jis1 MHO2OKIeMOYHbIX OP2AHU3MOB);

— pewiams 2eHemuyecKue 3a0a4u Ha MOHO2UOPUOHOe CKpewueanue, CoOCmasisims cxembl MOHOSUOPUOHO2O CKPeWUBAHUS, NPUMEHSS

3AKOHbI HACIEOCMBEHHOCMU U UCNOIb3Y5 OUONI02UYECKYI0 MEPMUHONOUIO U CUMBOJIUKY,

— ycmanasaueams mun Hacieo008aHus U Xapakmep npossieHus NpU3HaKa no 3a0aHHOl cxeme poOOCI08HOU, NPUMEHS 3AKOHbL HACTIeOCMBEHHOCMU,
— OYeHUBamv pe3yibmamul 83aUMO0eiCMEUs 4el08eKa U OKpYicaloujeli cpeodbl, NPOSHO3UPOBAMb 803MON’CHbIE NOCIEOCMBUSL OesmelbHOCMU
yenoeexa 0/ Cyuecmeo8anus OmMoenbHblX OUOI02UYECKUX 00BEKMO8 U YelblX NPUPOOHLIX CO0DWecms.

Yyeono-reMarnueckuii miaan 10 kaacce

Tembl (pa3aesnbl) Kou-Bo yacoB
1. Beegenue 5
2. MoJjiekyJISIpHBIii yPOBEeHb 12
3. KiieTo4HBbIii YpOBEeHb 16
Hroro: 33 +2 4 pe3epB

Yyeono-reMarnueckuii miaan 11 kiaacce



Tembl (pa3aeJibl) KoJu1-Bo yacos
1.Opranu3smMeHHbIN YPOBEHb 10
2.1lonmynsMOHHO-BU0OBOM YPOBEHb 8
3.DKOCHCTEMHBIN YPOBEHb 8
4. buocdepHslii ypoBEHb 9
Hroro: 35
Buabl u popmbl kKoHTpOJIst 1o Onosiornu 10 kiaace
Ne [Tema. KomuuectBo
ueTBepT |Kosmue [JTabopar ([Ipaktuu |Okcky [KonTpo [JIabopatopHbie U MpakTHYEeCKHE padOThI
b CTBO  [OpHBIX [eCKMX |pcuil. [1bHBIE |( Ha3BaHUE)
4acoB. [pabot. [pabor. TECThI
1 | Beenenue 5 2 0 0 1 JlaGopaTopHast pabora 1«lcnonp3oBaHne pa3IuYHBIX METOJIOB IIPH
1 M3y4eHUU OMOJIOTHYECKHX OOBEKTOB
Jlaboparopnas padoTa 2 «MexaHU3Mbl CAMOPET YIS,
2 |MonexynspHbIN YPOBEHb 1-3 13 2 0 0 2 Jlaboparopnas pabota 3 «OOHapyxeHUe
JIunumoB, yrieBoJoB, OETKOB C IOMOIIIbIO KaYeCTBEHHBIX PEAKITHil»




JlaGopatopHnas pabota 4 «Karanutudeckass akTHBHOCTH (pepMeHTOB (Ha
npuMepe
AMUJIA3HI)»

Kiterounslii ypoBeHb 17 ) 1 0 2 JlaboparopHas padoTa 5 «TexHHKa MUKPOCKOITUPOBAHUS.
«CpaBHEHHE CTPOCHUS KIETOK PACTCHUH, )KUBOTHBIX TPHOOB U OaKTEpHid
10/1 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax U UX OMHCAHUEN.

Jlaboparopuas paboTa 6 «HabmromeHue ura3Momm3a u JIeria3Molii3a B
KIJIICTKax
KOYXULBI JTYKa)».

JlaGopaTopnast padora 7 «IIpuroToBienue, paccMaTpuBaHUE U OTIUCAHUE
MUKPOIPENapaToB KIETOK PACTECHHID».

3-4
JlaGopaTopnast padota 8 «Habmronenre IBM>KEHUS IUTOTIIIA3MbI Ha
MIPUMEPE JHCTA SITOICH.

JlaGopaTopnast pabora 9«CpaBHEHHE CTPOCHUS KIECTOK PACTCHHM,
PKUBOTHBIX,
rpruOOB 1 OaKTepUii».

[TpakTrueckas padota 1 PerieHue aeMeHTapHBIX 33144 10 MOJICKYJIAPHOU
OMOJIOTHUY.

Hroro 3a roa. 35 9 1 0 5

HOPMBI U KPUTEPUU OLHEHUBAHUA




OueHnBaHue yCTHOTO OTBETa y4aluxcst

Otmetka "'5" cTaBuTCA B ciiyyae:
1. 3HaHus, MOHUMaHUS, TJIyOMHBI YCBOCHHUSI 00YJarOIUMCs BCETo 00bEMa IMPOrpaMMHOTO MaTepHaa.
2. YMeHHS BBIJIEIATH TJIAaBHBIE MTOJIOKEHHSI B U3y4€HHOM MaTepuase, Ha OCHOBaHUH (DaKTOB M MIPUMEPOB 0000IIATh, AETaTh BEIBOIbI, YCTAHABIIM BATh
MEXIPEIMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKH IPUMEHSET [10JIyYE€HHbIE 3HAHUS B HE3HAKOMOM CUTYallUH.
3. OrcyrcTBUE OMIMOOK U HEJOUYETOB MTPH BOCIIPOU3BEIECHNN U3YUEHHOTO MaTepualla, Py YCTHBIX OTBETAaX YCTPAHEHUE OT/IEIbHBIX HETOUHOCTEN C
MTOMOIIBIO JIOTIOJTHUTEIBHBIX BOIIPOCOB YUUTENS, COOTIOIEHUE KYIBTYPBl YCTHOM pedn.
Ormerka "4":
1. 3HaHMe BCero M3y4eHHOI0 IPOrPaMMHOTO MaTepHara.
2. YMeHu# BBIIENSTH IVIaBHbIE TIOJIOKEHUS B U3y4YEHHOM MaTepuaje, Ha OCHOBaHUU (PaKTOB M MPUMEPOB 00001I1aTh, 1E/1aTh BbIBOJIbl, YCTAHABINBATh
BHYTPUIIPEIMETHBIE CBS3U, IPUMEHSTH MOTYYECHHbIE 3HAHUS Ha IIPaKTUKE.
3. He3nauutenbHble (HerpyObie) OMMOKN M HEJOUETHI ITPH BOCIIPOM3BEIEHUU U3yUEHHOTO MaTepuaia, COOII0IEHNE OCHOBHBIX IPABHII KYJIbTYPHI
YCTHOM peun.
OtMmertka "3" (ypoBeHb IPEICTABICHNUN, COYETAIOIINXCS C 3JIEMEHTaMU HAayYHBIX MOHATHN):
1. 3HaHMe U yCBOEHUE MaTepuaia Ha YypOBHE MUHUMANbHBIX TPeOOBaHUI MPOTrpaMMBbl, 3aTPyAHEHUE IPU CAMOCTOSATEILHOM BOCIIPOU3BEACHUH,
HE0OX0IMMOCTh HE3HAYUTENILHOM MOMOIIY MPEero1aBaTesl.
2. YMeHue paboTaTh Ha YpOBHE BOCIIPOM3BEIEHHS, 3aTPYAHEHHS IPH OTBETAX HA BUAOM3M EHEHHBIC BOIIPOCHI.
3. Hannuue rpy6oit ommOKy, HECKOJIBKUX HEIPyOBIX ITPH BOCIPOU3BEIEHUH U3YUYEHHOTO MaTepHasa, He3HAaUUTeIbHOE HECOOIII0AEHNE OCHOBHBIX
IIPaBWJI KyJIBTYPBI YCTHOM PEYH.
Ormerka "2":
1. 3HaHue U yCBOEHME MaTepHajia Ha ypOBHE HUYKE MUHUMAJIIbHBIX TPEOOBAHUHI MTPOTrpaMMbl, OTJENIbHbIE IIPEACTaBICHU 00 H3y4eHHOM MaTepHalle.
2. OtcyrcTBHE yMEHHMH paboTaTh Ha YPOBHE BOCIIPOU3BEICHNUS, 3aTPY/JHEHNS IPU OTBETaX Ha CTaHIApTHBIE BOIIPOCHL.
3. Hanmune HECKOIBbKUX TPYOBbIX OINOOK, O0JIBIIOr0 YKCiia HErpyObIX PH BOCIPOU3BEAEHUHN U3YYEHHOT 0 MaTepuaia, 3HaUUTeIbHOE HECOOII0AeH e
OCHOBHBIX IIPABWJI KyJIbTYpPbl YCTHOU PEYH.

OueHka BbINOJHEHUS MPAKTHYECKHUX (J1IA00paTOPHBIX) padoT.

Ormerka "S5" craBuTCS, €CIIN YYCHUK:

1) npaBUIIbHO ONpPEAEIHI 1IeIb OIBITA;

2) BBINOJIHWI pabOTy B MOJHOM 00beMe ¢ coOMI0IeHHEM He00X0IMMO NOCIEeI0BATEIbHOCTH IPOBEICHHS ONBITOB U U3MEPEHUIA;

3) caMOCTOSITENILHO U pallMOHAJILHO BBIOpA U MOArOTOBWII JUIs OIBITa HEOOXO0IMMOE 000pyI0BaHHE, BCE ONBITHI IPOBEI B YCIOBHUAX U pEKUMAX,
o0ecreynBaroIuX MOJydeHUEe PEe3yJIbTaTOB U BBIBOJIOB C HAaHOOJIbIIEH TOYHOCTHIO;

4) Hay4HO TPaMOTHO, JIOTMYHO OMNucall HaOIroIeHHs U COPMYIINPOBAJ BBIBOJIBI U3 OMBITA. B mpeicTaBieHHOM O0T4YeTe MPaBUIIbHO U aKKypaTHO



BBITIOJTHWJI BCE 3aIIUCH, TaOIUIIbI, PUCYHKH, Tpa(UKH, BEIYUCICHUS U C/IETall BHIBOJIBI,
5) TposIBIISIET OPraHU3alMOHHO-TPYAOBbIE YMEHUS (II0AJeP)KUBAET YUCTOTY pab0overo MecTa U MOpsI0K Ha CTOJIE, 3KOHOMHO HCHOJIb3YET PacXOIHbIC
MaTepuabl).
7) SKCIIEPUMEHT OCYIIECTBIISIET O TUIAHY C YY€TOM TEXHUKH 0€30MacHOCTH U MPABHII pabOTHI C MaTepuaiaMu 1 000pyJOBaHUEM.
OtMmertka "'4" craBuTCS, €CIIM YUYEHHUK BBIIOJIHWI TpeOOBaHUs K oLieHke "5", HO:
1. OTBIT IPOBOIMII B YCIIOBUSX, HE 00ECTICUMBAIOMINX JJOCTATOYHON TOYHOCTH H3MEPEHHUIA;
2. uiu ObUIO TOMYIIEHO JBa-TPU HEIOYETA;
3. wim He 6oJee 0fHOM HerpyOoi OMMOKH M OJTHOTO HEJ0YeTa,
4. UM SKCTIEPUMEHT MPOBEJIEH HE MOJTHOCTHIO;
5. WM B ONIMCAaHUM HAOJIOJICHUI U3 OIbITa IOMYCTHII HETOYHOCTH, BBIBO/IbI CZI€JIAJl HETIOJIHBIE.
OtMmertka "3" craBuTCS, €CIIN YUCHHUK:
1. mpaBUIIBHO OMIPEIEIIIII IIEITb OIBITA; paOOTY BBHITIOJHSIET MPABUIHLHO HE MEHEE YEM HAIlOJIOBUHY, OTHAKO 00BEM BBITIOJTHEHHON YaCTH TaKOB, YTO
MO3BOJISIET MOJYYUTh PABUJIBHBIE PE3YITBTATHI U BBIBOJIBI IO OCHOBHBIM, IPUHIUITHAIEHO BXKHBIM 337ad4aM paboTHI;
2. unu noadop 060pyaoBaHUs, 00BEKTOB, MATEPHAIOB, a TAKXKE PabOTHI 110 HaYaLy OIbITAa MPOBEJI C TOMOILBIO YUUTEINS; HJIK B XOJI€ PO BEICHUS
OTIbITa M U3MEpEHUH ObLIN JOMYyLIEHb! OIMOKY B OMMMCAHUN HAOIIOeHHUM, (POPMYIHpPOBaHUM BHIBOJIOB;
3. OTIBIT IPOBOIUIICS B HEPAIIMOHATHHBIX YCIOBHUSX, YTO MPUBEIIO K MMOJYYCHUIO PE3YIBTATOB C OOJIBIIEH MOTPENTHOCTHIO; WIIH B OTYETE OBLIH
JIOTIYILIEHBI B OOIIEH CI0KHOCTH He 0oJiee ABYX OIIMOOK (B 3aMUCAX €UHUI, U3MEPEHUIX, B BBIUUCICHUSX, rpaduKax, Tabaunax, cxeMax, u T.1.) He
MPUHIUIHATIBLHOTO JUIsl TAaHHOU paboThl XapakTepa, HO MOBJIMSBIINUX HA PE3YIbTAT BHIIIOJIHEHUS;
4. nomyckaeT TpyOyro OIIMOKY B XOJI€ SKCIIepruMeHTa (B 00bsICHEHHH, B 0(DOpMIICHUH PabOThI, B COOIOACHUH TIPABUII TEXHUKHA O0€30MMaCHOCTH TIPH
pabote ¢ MarepuaizamMu U 000pyAOBaHUEM ), KOTOpask UCIIPABIISETCS 1O TPEOOBAHUIO YUUTEIIA.
Otmerka "'2" cTaBuTCA, €CJIU YYCHUK:
1. He ompeAenuII CaMOCTOSTENBHO 1I€JTb OTBITA; BHITOJIHUI pab0Ty HE MOJHOCTHIO, HE TIOATOTOBUII HY:KHOE 000pyI0BaHNE U 00BEM BBIMIOJIHEHHOMN
yacTu pabOThl HE MO3BOJISIET ClIENATh IPaBUIIbHBIX BHIBOJIOB;
2. UM OTBITHI, U3MEPEHUS, BRIYUCIICHUS, HAOIIOACHHS POU3BOAUIUCH HETIPABUIIBHO;
3. UM B X0Jie paboThl U B 0TUYETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUEHHbIE B TPEOOBAHUAX K OlLleHKe "3";
4. nomyckaet aBe (1 6osiee) rpyObie ONTMOKH B X0J1€ SKCIIEPUMEHTA, B 00BSICHEHUH, B 0OPMIICHUN PabOThI, B COOIIOACHUH TIPABUI TEXHUKH
0€30MMacHOCTH MPH paboTe C BEIIeCTBAMU M 000pYJ0BaHHEM, KOTOPbIE HE MOXKET UCIIPABUTH JIaXKe 10 TPEOOBAHUIO YUUTEIIS.
OueHka caMOCTOATEIbHBIX MUCbMEHHBIX M KOHTPOJILHBIX padoT.
Ormerka "S5" craBuTCS, €CIIN YYCHUK:
1. BemomHUI paboTy 6e3 omMnboK U HEI0UETOB;
2) nomyctui He 6oJiee OJTHOTO HEI0YeTa.
Otmerka "4" cTaBUTCA, €CIM YUSHHK BBIIOJHWI paObOTY MOJTHOCTHIO, HO JOIYCTHII B HEll:
1. He 6osee oAHOM HETPYOOI OIMIMOKU U OJJTHOTO HEAO0YETa;



2. nnu He 6oJiee IBYX HEJT0YETOB.
Otmerka "3" cTaBUTCA, €CIM YUSHHUK MPABUIIBHO BHITIOJIHUI HE MeHee 2/3 paboThl MM JIOMYCTHIL:
1. He Gonee nBYX rpyOBIX OMIHOOK;
2. nnu He GoJiee 0THOM TPyOOH M OHOM HEerpyOOl OMMOKH U OJJTHOTO HEJJ0UYETa;
3. wm He 6oJiee ABYX-TpeX HETPyOBIX OMHNOOK;
4. unu oHOM HerpyOoil OIIMOKH U TPEX HEJIOUETOB;
5. WM TIPU OTCYTCTBUU OLIMOOK, HO MPH HAJTMYUU YETHIPEX-TISITH HEJJOUETOB.
OtMmerka "2" craBuUTCS, €CIIN YUCHUK:
1. momycTra Yrciio omuOOK U HEJJOUETOB MPEBOCXOIAIIEE HOPMY, ITPU KOTOPOH MOKET OBITh BBICTaBIIEHA OlleHKa "3";
2. UM €CIU MPAaBUIILHO BBITIOJIHUII MEHEE MOJIOBUHBI paOOTHI.
OuneHka BbINOJHEHUS TECTOBBIX PadoT 10 OMOJIOTUM:

OIICHKA MUHUMYM MaKCUMYM
5 90 % 100 %
4 71 % 89 %
3 51 % 70 %
2 0% 50%

OneHuBagye NPOEKTHOM padoThI 10 OHOJIOTMH

Oo01e TpedoBaHus K NPOEKTHOH padoTe 10 OH0JIOr M.

[IpencraBisieMblid MPOEKT AOKEH MMETh TUTYJIbHBIA JIUCT C yKa3aHueM: (aMWINM, UMEHHU, OTYECTBA MCIOJIHUTENS U PYKOBOAMUTENS (eil) mpoekra,
Ha3BaHHe MPOEKTa, Toa HalKUCcaHus paboThl, yKa3aHUEM LieJIel U 3aJa4 MPOEKTHON paboThI.

CO,Z[ep)KaHI/IC HpOCKTHOﬁ pa6OTBI JOJDKHO BKIIFOYATh TaKUEC Pa3JICJibl, KaK:

— BBCJICHHC, B KOTOPOM 000CHOBEIBAETCSA AKTYaJIbHOCTb BLI6paHHOfI 50051 paCCManHBaeMOﬁ HpO6HeMBI;

— MCCTO U BpEMs BBIIIOJTHCHHA pa6OTBI;

— KpPAaTKOC OIIMCAHUEC UCIIOJIB3YyCMbIX MCTOANK C CChIJIKAMH Ha UX aBTOPOB (CCJ'II/I TaKOBBIC HGO6XO,I[I/IMBI JJIA pa6OTLI HJIK UCIIOJIB30BaJIUCh B Heﬁ);
— CHCTCMATHU3UPOBAHHEIC, 06pa6OTaHHBIC PE3YJIbTAaThI I/ICCJ'IG,[[OBE[HI/II\/‘I;

— BBIBOABI, CACIIAHHBIC ITOCJIC 3aBCPILICHUA pa6OTLI HaJ IIPOCKTOM;,



— IPaKTHYECKOE HCHOJIb30BAaHUE PE3yIbTaTOB IPOEKTA;

— COIMaJbHAs 3HAYMMOCTb IIPOCKTA;

— mnpuioxkeHue: Gororpaduu, CXeMbl, YePTEKHU, TepOapuu, TAOIUIIBI CO CTATUCTUYECKUMHU JAHHBIMU H T.JI.
Kpurtepnu onleHKH NPOEKTOB 110 OHOJOTHU:

— YETKOCTb [TOCTABJICHHOM LIENH U 3aj1ay;
— TeMaTHYeCKas aKTyaJIbHOCTh M 00BbEM HCIIOJIb30BAHHOM JIUTEPATYPHI;
— 000CHOBAaHHOCTH BHIOPAHHBIX METOIUK IS POBEIACHHS HCCIICIOBAHUM;
— TIOJIHOTA PACKPHITUS BEIOPAHHOHN TEMBI TIPOCKTA;
— 000CHOBaHHOCTbH BBIBOJIOB M X COOTBETCTBUE MOCTABJICHHBIM 3a1a4aM;
— YpOBEHb TMPEJCTABICHHBIX JIAHHBIX, TIOJYYEHHBIX B XOJI¢ HCCIEIOBaHUs BBIOpaHHOW mpoOseMbl (00bekTa), WX oOpaboTka (Ipu
HEOOXOUMOCTH);
— aHaJIA3 TIOJYYCHHBIX JaHHBIX;
— HaJIMYHe B paboTe BBIBOJIA WIIA ITPAKTHYCCKUX PEKOMEH/IAIIHIA;
— KadecTBO odopmiieHUs palboThl (Hamuuue (poTomMaTepHasioB, 3apHCOBOK, CIHCKA HMCIOJIb3yeMOW JIUTEpaTyphbl, TepOapHBIX MaTepuajoB K
MPOEKTaM 10 OOTaHUKE U T.1I.).
Kputepuu onleHKH BBICTYNJIEHUS JOKJIATYNKA M0 3a1IMTe MPOEKTA:

— 00OCHOBAaHHOCTb CTPYKTYpHI TOKIa/a;

— BBIWICHEHHE TJIABHOTO;

— TIOJIHOTA PAcKPBITHS BHIOPAHHOM TEMAaTUKU UCCIIETOBAHUS MPH 3aIIHUTE;

— HCMOJIb30BaHUE HATJISAHO-WILIIOCTPATUBHOTO MaTepuaa;

— KOMIIETEHTHOCTb, SPYANPOBAHHOCTh JOKIAAYMKa (BBICTYNAIOLIEI0) U YMEHHE €ro OBICTPO OPUEHTUPOBATHCS B CBOEH paboTe mMpu OTBETax Ha
BOIIPOCHI, 33/IJaBa€Mble KOMUCCHUEH (WIeHAMU >KIOPU WIIM SKCIIEPTHON KOMHCCHEN);

— YpOBEHb MPEACTABIECHUS AOKIaJa IO MPOEKTy (yMEHHE MOJb30BaThCs MPU M3JIO0KEHUHM JOKJIaJa M OTBETax Ha BOIPOCHl MarepHalaMu,
MOJIyYUEHHBIMH B XOJ€ HMCCIIEJIOBaHUs), YETKOCTh M SICHOCTh MPH OTBETaX Ha BCE BO3HUKAIOIIME B XOJ€ JOKJIaga BOMPOCHI MO MPOEKTY, YTO
SIBJIIETCS HEOTHEMJIEMbIM TIOKa3aTelIeM CaMOCTOSITEIbHOCTH BBITIOJIHEHUS pabOThI IO BEIOPAHHOM TEME.

Jluteparypa u cpefcTBa 00ydeHHS:



[Iporpamma: [Iporpamma mo 6uonoruu ajst 001eodpa3zoBaTeabHbIX KO (coopuuk buonorus. Paboune nporpammel. [Ipeamernas muHus
yueOHuKoB «JIumans xm3am». 10—11 xnacesl: yue0. mocobue st 00meoOpa3oBaTeNbHBIX. OpraHu3anuii: 6a3oBeiii ypoens / B. B. ITaceunuxk, I'. T
[IBemnoB, T. M. Epumosa. — M. : TIpocsemienue, 2017

VYuebnuk: buonorus. O6mas 6uonorus. 10-11 ki.: yueOnuk s o6meobdpasoBarenbHbIx yupexaenuii / A.A.Kamenckuii, B.B.[laceunux,
A.M.Py6rioB: - M., [IpocBemenue. 2019 .
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Amnacracosa JI.I1. O6mas Ouonorus. Junakruaeckue marepuansl. — M.: Bentana-I'pad, 1997.

bornanoga T.JI., Cononosa E.A. buonorusi. CipaBoYHUK /JIs1 CTApIISKIACCHUKOB U MocTymnaromux B By3bl. — M.: ACT-npecc, 2006.

Bbonrosa 1.B. Coopnuk 3aaa4 1o o6mieit ouonorun s nocrynatromux B BY3s1. — M.: Onuke 21 Bek, 2005.

3axaposB B.b., MamonTtoB C.I"., Conun HU. O6mas 6uonorusi: Yueb. mist 10 — 11 k1. o6meoOpazoat. Yuel. 3aBenennii - M.: JIpoda, 2005.
Puc 3., Crepabepr M. Ot kiteTok k atomam: MimoctpupoBanHOE BBEIeHHE B MOJIEKYIIApHYI0 Onosioruto: [lep ¢ anri. — M.: Mup, 1988.
Cyxosa T.C., Koznopa T.A., Connn H.U. O6mas 6uonorus. 10 — 11 ki.: Pabouast rerpans k yueOnuky / mox pen. B.b. 3axaposa. — M.: Jlpoda,

VYpoxu obmeit 6nonorun: [locooue mnst yautens / B.M. Kopcynckas, I'.H. Muponenko, 3.A. Moxkeesa, H.M. Bepzunun. — M.: [Ipocsemienue,
Kpuxcynos E. A., ITaceunnk B. B. Okonorus. 10 (11) xkmacc: Yueb. mist 6ureobpaszonar. yuel. 3aBeieHui. 5-¢ u3., 1opad. M.: JIpoda, 2001. —

Peitmepc H. @. Kpatkuii cnoBaph Onosorndeckux TepMuHOB: KH. 1 yaurens. — 2-e u3a. M.: [Ipocsemenue, 1995. — 368 c.
Peitmepc H. ®@. Hauana skonorundeckux 3Hanuii.M.: Mznarenscteo MHOITY, 1993. — 261 c.

Ounuknonenus st neter. I'mas. Pen. B. A. Bomoana.M.: AsanTa+, 2001. — 448 c.

Bep3unmua H.M., Kopcynckas B.M. O6mas metoauka npenogaBanus ouosioruu. — M.: IIpocsemenue, 1986.

3axapoB B.b, Myctadun A.I'. O6mas Ouosiorus: TeCThl, BONPockl, 3ananus. — M.: [Ipocsemenne, 2003.

Npanosa T.B., Kaimunaosa I'.C., Msarkosa A.H. CoopHuk 3ananuii mo obmieit ouonoruu. — M.: [IpocBemenue, 2002.

Mumuna H.B. 3aganus ais camocTosTenbHON paboThl o oomeit 6uosorun. 11 kmace. — M.: [Ipocsemenne, 1985.
[Iumkunckas H.A. I'enetuka u cenekius: Teopus. 3ananus. Oteetsl. — Capartos: Jluneit, 2005.

I[OHOJIHI/ITGJIBHZIH Jureparypa IJs yYalmuxcs:

1. M.B.Bsicomkas TpeHaxep 1o oomuieii ouonoruu ans ydammxcst 10-11 knaccoB u noctynatomux B BY3s1. TpenupoBounsie 3agaun — Bonrorpan:
Vuntens,2005.



2. M.B.Bsicorikas O6mast 6uosorust 9-11 kiaccel: pa3HOYpPOBHEBBIE YIPKHEHUS U TECTOBBIC 3alaHUsI— Bosrorpan: Yaurens,2008.

3. T.A.Adonuna. [Ipaktudeckoe nmocodue ¢ 3aganusmu.- M.:Dopym-untpa, 2009

4. T'".W.Jlepuep. Ypoku 6nonoruu. O6mas 6uonorus.10-11 knaccel. Tectsl, Bopockl, 3agayun.- M.: 9kemo,2005

5. B.B. Ilaceunnk ABTOpCKas mporpamma cpenHero (mojHoro) ooduiero odpasosanus mo o6uonoruu 10-11 xmaccer. — M.: Ipoda 2010

6. M.B. OnanoBuy, H.W. Crapukoa,E.M. I'ajpxuesa, E. }O.1llenukoBa buonorus 5-11knaccel:pa3BepHyTo€ TEMAaTHYECKOE IIIIAHUPOBAHHUE —
Bonrorpaa: Yuurens, 2009

51 mo3naro mup; Jerckas sHimkionenus: AMpuoun. Asrop b.®@.Ceprees; - M.: 000 «®upma «M3natensctBo ACT»»; OO0 «Actpenby, 2011. — 480
c.: wi.; JlabopaTopHbIii ipakTHKyM. brosorust 6-11 kimace (yaeOHOE 3JIEKTPOHHOE U3/IaHue).

7. JI.B.Copoxkuna. Tematudeckue 3auéthl o ouosioruu B 10-11 kimaccax - M.:Cdepa,2008

8. «Emunas xoymekius [{udposerx O6pazoBarensHBIX PecypcoBy» (Habop upoBEIX pecypcoB kK yaeOHuKam yimann [Toromaperoii U.H.)
(http://school-collection.edu.ru/).

9.www.bio.1september.ru— razera «bHoIOTHS» -IPHUIOKEHHE K «1 CEHTSIOPSI».

10.http://bio.1september.ru/urok/ -Matepuainsl kK ypoky. Bee paboThl, Ha OCHOBE KOTOPBIX CO3/IaH CalT, OBLIM OMyOIMKOBaHbI B razere "buosnorus".
ABTOpamu caiita npojenaHa 0oJbiasi padboTa Mo CHCTEMaTH3MPOBAHHIO T'a3€THBIX CTATel C yY4ETOM IIKOJIBHON YUEeOHOM MPOTrpaMMBbI 10 MPEAMETY
"Bbuonorus".

11. www.bio.nature.ru — Hay4HBIC HOBOCTH OHOJIOTHH

12.http://ebio.ru/ - DnexTpoHHbI# yueOHuk «bronorus». CoaepKuT Bce pa3aeibl OMOJIOTHH: OOTaHHUKY, 300JI0THIO, AaHATOMUIO U (PH3UOJIOTHIO
YeJI0BEKa, OCHOBBI IUTOJIOTHH U TCHETHKH, SBOJIIOIMOHHYIO TCOPUIO U 3KOJIOTHIO. MOXKET OBbITh PEKOMEHI0BAH YYAIIUMCS [Tl CAMOCTOSITEIbHO N
paboTEHI.

13.http://www.gbmt.ru/ - F'ocynapcrBennsiit bruomornueckuii myseit um. K. A. TumupsizeBa. Bupryansusie skckypcun: JKXuBoTHBIE B ME(ax U
nerenaax, JKuBoTHbIe-cTpouTenn, 3a00Ta 0 moToMcTBe, OnacHbie )kuBOTHBIC. [ludpoBsie Komuu (HoHAa My3est MOTYT OBbITh HCIOJb30BaHbI B KAYECTBE
WUTIOCTPALINI
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