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AHHOTALUMA
K PABOYEWN MPOrPAMME MO EMO/I0MNK

[Ipennaraemast pabouasi mporpaMmma peain3yercs MpHu UCIoIb30BaHUU yueOHUKOB «buomorus. 10 knace» u «buomnorus. 11 kmace» moj
penakiueit mpodeccopa B. B. [Taceunuka. [IporpamMma coctaBieHa B COOTBETCTBHH ¢ TPEOOBAHUSMU K Pe3yabTaTaM CPEIHEro 00Iero oopa3oBaHus,
yTBepKAeHHBIMU DeniepalibHbIM roCyAapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHJAPTOM CPEAHETO
o01m1ero oopa3oBaHusl.

[Tporpamma paspaboTaHa ¢ y4ETOM aKTyalbHBIX 3aJa4 00y4eHHUs, BOCIUTAHUA U pa3BUTUs oOyuatonuxcs. [IporpaMMa yuuTheiBaeT ycinoBus,
HCO6XOI[I/IMLIC AJId pa3sBUTHUSA JIMYHOCTHBIX U ITO3HABATCIIBHBIX KA4Y€CTB 06yqa10un/1xcsl.
[IporpaMMma BKkIItOUaeT 0053aTENbHYIO YacTh YUeOHOTO Kypca, 3JI0KeHHYI0 B «[IpuMepHOil 0OCHOBHOI 00pa3oBaTeIbHON MporpamMme 1Mo OMOJI0rHH Ha
YPOBHE CpeHET0 00IIero 00pa3oBaHus» U paccuuTaHa Ha 69 gacoB. B mporpaMmme coiepKuTcst IpUMEpHBIN TIEpeYeHb JIA00PATOPHBIX U
MPAKTUYECKHUX PadOT, HE BCE U3 KOTOPBIX 00s13aTENIbHBI IJIS1 BBIMOJIHEHUSA. Y YUTEIh MOXKET BBIOPATh U3 HUX T€, IJISl IPOBEACHUS KOTOPBIX €CTh
COOTBETCTBYIOILIUE YCIOBUS B LLIKOJIE.

OcBoeHHe MPOrpaMMBbl IO OHOJIOTHH 00EeCTIeYUBaET OBJIaICHHE OCHOBAMHU Y4eOHO-UCCIIEIOBATENbCKON AESITEIbHOCTH, HAYYHBIMU METOAAMHU
pemiCHUs Pa3JIMYHBIX TCOPECTHICCKUX U MPAKTUUCCKUX 3aaad.
N3ydenue 6monoruu Ha 6a30BOM YpOBHE OPUEHTHUPOBAHO Ha o0ecreueHre 001eo0pa3zoBaTeNbHON U 0OIIEKYIbTYPHOM MOArOTOBKH BBITYCKHUKOB.
Ha 6a30BoM ypoBHe nzyuenue npeameta «buonorusi», B yactu GOpMHUPOBAHUS y 00YUAIOIIUXCS HAYYHOTO MUPOBO33PEHHS, OCBOCHHUSI OOIICHAYYHBIX
METOJIOB, OCBOCHHSI MPAKTUYECKOTO MPUMEHEHHS HAYYHbIX 3HAHUW, OCHOBAHO Ha MEXIPEIMETHBIX CBS3SX C MIpeIMeTaMu 00J1acTell eCTeCTBEHHBIX,
MAaTEMaTUYCCKUX U TYMAHUTAPHBIX HAYK.



IHosicuuTenLHAA 3aIHCKA

Pabouas nporpamma coctaBiena Ha ocHoBe DenepanbHOro I'ocy1apCcTBEHHOT0 CTaH apTa, IPOrpaMMbl 0 OMOJIOTHH AJIs 001Ie00pa30BaTEIbHBIX
ko (coopauk buonorus. Paboune nporpammel. [Ipenmernas nunus yaeOHUKOB «JInnamst sxu3Hm». 10—11 kmaccel: yue6. mocodue mis
o01ieo0pa3oBaTenbHBIX. OpraHu3anuii: 6a3oBeiil ypoenb / B. B. [laceunux, I'. I'. IlIBenio, T. M. Epumosa. — M. : [IpocBemenue, 2017),
MOJIHOCTBIO OTpakaroleil cogepxanue [IpumepHoit mporpamMmsl, C TOMOJIHEHUSIMH, HE TPEBHIIAIOIUMU TPEOOBaHUS K YPOBHIO MMOATOTOBKU
00yJarommXxcs.

HopmaTuBHO-nipaBoBbIe JOKYMEHTHI, HA OCHOBAHUHM KOTOPBIX pa3padoTrana padoyasi mporpamMmma:

»  ®depaepanbHBIN TOCYIAPCTBECHHBIN 00pa30BaTEIbHBINA CTAHAAPT CPEAHETO 001Iero oopa3oBanus (yTB. MprUkazoM MUHUCTEPCTBA OOPA30BAHMS U
Hayku P® ot 17 mas 2012 r. N 413). [ToagnyskT 6 u3meneH ¢ 7 aBrycra 2017 r. - [Ipukas Muno6paayku Poccun ot 29 urons 2017 r. N 613

»  ®depaepanbhblil 3ak0H PO ot 29.12.2012 N2 273-D3 "O0 oOpazoBanuu B Poccuiickoi denepanumy, ct. 2, 1. 9;

»  ®depaepanbHBIN TOCYJaPCTBEHHBIN 00pa30BaTeIbHBINA CTAHIAPT;

* mucbMO MunuctepctBa oopazoBanus u Hayku PO ot 19 anpens 2011 r. N2 03-255 «O BBenenun deaepaibHOT0 rocy1apCTBEHHOTO
00pa30BaTeNpHOr0 CTaHaapTa OOIIET0 00pa30BaHUsY;

* (exnepanbHBII TIEpeUEHb YI€OHIUKOB, PEKOMEH/I0BAaHHBIX MHUHHACTEPCTBOM 00pa3oBaHus U Hayku PD Kk ncnop30BaHuIO B 00pa30BaTEIbHOM
nporiecce B 001meo0pazoBaTenbHbIX yupexkaeHusx, Ha 2019-2020 rr., np. Munucrepctsa oopazoBanus u Hayku PO N2 345 ot 28.12.2018

* npuka3 MunucrepcrBa oopazoBanus u Hayku PD N2 1577 or 31.12.2015 r. «O BHecenun uzmenenuii B ®I'OC OO0, yTBep  1EHHBIN
npuka3oM MunuctepcrBa o0pazoBanus u Hayku PO ot 17.12.2010 r. N2 1897»;

* VYueonsni mman MBOY «Myciromkunckas COLL» Ha 2022-2023 yuebOnsiii ron; mpotokon neacoera N2 ot .08.2022 r,;

[Tonoxenne o paboueii mporpamme yaedHoro npenmera, kypeca B cootBerctBur ¢ ®I'OC HOO u OOO; nporokon mneacosera N21 ot 24.08.2016;

Pabouas nporpamma opreHTHpOBaHa Ha UCIIOJIb30BaHUE YUEOHOTO TOCOOUS:
B.B.[Taceunuk. «buonorus».-M.:IIpocsemenue, 2020.

Mecto npeamMera B y‘leﬁHOM IJIaHe

Jlannast paboyast mporpaMma paccuuTaHa Ha IpoBe/ieHue 1 yaca KJIacCHBIX 3aHATUHN B HEENI0 IPU U3YYEeHUHU ITpeaMeTa B TeueHue nByx jet (10 u 11
knaccel). OO1ee yuciio yueOHbIX 4acoB 3a 2 rojaa odydeHnus coctabinseT 69 4, u3 Hux 35 4 (1 1 B Hegento) B 10 knacce, 34 u (1 u B Henenio) B 11
KJ1acce.

B cucreme ecrecTBeHHO-Hay4yHOT'0 00pa30BaHMs OMOJIOTHS KaK YUeOHBIHM MpeMeT 3aHUMAET BaXKHOE MECTO B (POPMUPOBAHUU: HAYYHOIN KapTHHBI
MUpa; QYHKIIMOHAIBHON rPaMOTHOCTH, HEOOXOUMOM JIs TOBCETHEBHOM JKU3HH; HABBIKOB 3/I0pOBOT0 M 0€30IaCHOTO ISl YeJIOBEKa U OKpYKarolen
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cpeabl 00pa3a KU3HU; IKOJIOTHUECKOTO CO3HAHUS; IIEHHOCTHOTO OTHOILEHHS K KUBOW MPUPOJE U YETOBEKY; COOCTBEHHOH MO3UIINH 10 OTHOIIEHHUIO K
Ouosiornyeckoil uHpopMaIy, NOIy4aeMON U3 Pa3HbIX UCTOYHUKOB. M3ydueHne Onooruu co3aeT yciaoBus Uil GOpMUPOBaHUS Y 00y4arouXcs
MHTEIJUICKTYaJIbHBIX, TPAKJAHCKHX, KOMMYHUKAIIMOHHBIX 1 HH(POPMALIMOHHBIX KOMITETCHIINH.
N3yuenue kypca «brosiorus» B cTapiuei KoJie HalpaBIeHHO Ha pelleHHe CIeIyoNuX 3a4ay:
1) dopmupoBaHue cucTeMbl OMOTOTHYECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHON KapTUHBI MHPA;
2) pa3BUTHE JIMYHOCTU O0YHArOIUXCs, UX UHTEIUIEKTyalbHOE U HPAaBCTBEHHOE COBEPILLICHCTBOBaHKUE, (POPMHUPOBAHNE Y HUX TYMaHUCTHUYECKHX
OTHOIIECHHUN U 3KOJIOTUYECKH 11€JIeCO00Pa3HOr0 OBEACHHUS B OBITY U TPYIOBOW JACATEIBHOCTH;
3) BBIpaOOTKY MOHMMAHUs OOIECTBEHHOM MOTPEOHOCTH B pa3BUTUU OMOJIOTHH, a TaKkKe (POPMUPOBAHUE OTHOIIEHUS K OMOJIOIMH KaK BO3MOKHOU
obnactu Oyaymei MpakTHYECKOH IeATEIbHOCTH.

Ilesmm Ouosornueckoro oOpa3oBaHus B crapiiei mkosae GopMyIupyrOTCs Ha HECKOJIbKUX YPOBHAX: II100aJIbHOM, METapeAMETHOM, IMYHOCTHOM
U TIpEIMETHOM, Ha YPOBHE TPEOOBaHMIA K PEe3y/IbTaTaM OCBOSHHS COJIEPKaHHSI TIPEAMETHBIX TPOTPAMM.

['noGanpHble €71 OMOJI0rMYECKOro 00pa30BaHus SIBJISIOTCS OOIUMHU Ui OCHOBHOM M CTaplIel IIKOJIbI M ONPEAEISIIOTCSA COLUAIbHBIMU
TpeOOBAHUSAMH, B TOM YHCJIE N3MEHEHHEM COITMAIbHOW CUTYAIlMX PAa3BUTUS — POCTOM WH(OPMAIIMOHHBIX EPErpy30K, H3MEHEHHUEM XapaKkTepa U
CIO0CO0OB OOIIECHHUS U COLIMATIBHBIX B3aUMOIEHCTBUI (00BEMBI U CIIOCOOBI MOTydeHHs] HHYOPMAIK TOPOXKIAIOT Psii 0COOEHHOCTEH pa3BUTHS
COBPEMEHHBIX MOAPOCTKOB). Hanbomnee mpoayKTUBHBIMU JIJIsl pEIICHUS 3a/1a4 PA3BUTHS MOPOCTKA SBIISIOTCS COLMOMOpANIbHAS M WHTEIJUICKTyaIbHAas
B3pOCIIOCTb.

[Tomumo 3TOTO, TII00ATBHBIE HETH HOPMYITHPYIOTCS C YIETOM PACCMOTPEHHS OMOJIOTHYECKOT0 00pa30BaHMsl KaK KOMIIOHEHTA CUCTEMBI
00pa3oBaHMs B LIEJIOM, [I03TOMY OHH SBJISIOTCS] Hauboee OOIMMH U COLUAIBHO 3HAYMMbBIMH.

C yu€roMm BbIlIeHa3BaHHBIX MTOIX0/I0B TJI00ATEHBIMU IETSIMH OMOJIOTHYECKOTO
00pa3oBaHUs SABISIOTCS:

— COLHATU3ANMA 00YyJaIONINXCS KaK BXOXKJICHHE B MUP KYJIbTYPbI M COLIMATBHBIX OTHOLICHUH, 00ECTIEUNBaIOIIee BKIIOYCHNE YIAITHXCS B TY

WIX UHYIO TpYIIy 100 OOIIHOCTh — HOCHUTENS €€ HOPM, IEHHOCTE!, OpUEHTAIlUi, OCBaUBAaEMbIX B IIPOIECCE 3HAKOMCTBA C MUPOM >KUBOM MPUPOJIBI;
— npuolieHNe K T03HABATENbHOM KyJIbType KaK CUCTEME IM03HABATEIbHBIX (HaAYUHbIX) IEHHOCTEH, HAKOIIJIEHHBIX 00111eCTBOM B chepe
OMO0JIOTNYECKOI HayKH.

[Tomumo 3TOTO, OHONIOTHYECKOE 00pa30BaHKE HA CTAPIIEH CTYNIEHU TPU3BAHO OOCCTICUHTD:

— OPHEHTALMIO B CCTEME STHUECKUX HOPM U LIEHHOCTEH OTHOCUTENIEHO METOIOB, PE3yJIbTATOB U IOCTUKEHUH COBPEMEHHOM OMOIOTHYECKOM
HAYKH;

— pa3BHTHeE NI03HABATENILHBIX KAUeCTB JMYHOCTH, B TOM YHCJIE T03HABATEIbHBIX HHTEPECOB K M3YyUEHHIO OOIIMX OMOJIOTHUECKUX 3aKOHOMEPHOCTEN 1
caMoMy TpOIIecCy HAyYHOTO TIO3HAHUS;

— OBJIaJeHHe yuyeOHO-TT03HABATEIbHBIMH U IICHHOCTHO-CMBICIIOBBIMU KOMIIETEHTHOCTSMH JJIs1 JOPMUPOBAHUS 1TO3HABATEIHHON U

HPaBCTBEHHOH KYJbTYpPbI, HAYYHOTO MHPOBO33PEHHSI, 8 TAK)KE METOIOJIOTHEH OMOJIOTHYECKOTO HKCIIEPUMEHTA M AJIEMEHTAPHBIMU METOIaMHU
OMOJIOTMYECKUX MCCIIEIOBAHUM;

— ¢ropMupoOBaHHe YKOJIOTUIESCKOTO CO3HAHMSI, IEHHOCTHOTO OTHOIICHUS K JKUBOH MPHUPOJIE U YETIOBEKY.



MECTO KYPCA BHUOJIOT'M1 B YYEBHOM IIJTAHE

Kypcy 6uonoruu Ha cTyneHu cpeHero ooiiero 00pa3oBaHus NPeIIeCTBYET Kypc OMOIOTHH, BKIIIOUAIOIIUIN dJIeMEHTapHbIe CBEICHUS 00
OCHOBHBIX OHosornyeckux oobekrax. Conepkanue Kypca OMOJIOTHH B OCHOBHOH IIIKOJIE, CITYKUT OCHOBOMW JJISt H3YyYEHHUS OOIINX OMOJIOTHYECKUX
3aKOHOMEPHOCTEMH, TeOpuii, 3aKOHOB, THIIOTE3 B CTapLICii 1IKOJIe, Iie 0c000e 3HaYeHHE TPHUOOPETAIOT
MHPOBO33PEHUYECKUE, TEOPETUYECKUE TOHATHS.

Taxum oGpazom, conepkanre Kypca OMOJIOTHH B cTapilei mKoje, 0ojiee MOJIHO pacKphIBaeT o01ue ONOIOrHYeCKrue 3aKOHOMEPHOCTH,
IIPOSBIIAIONIMECS HA PA3HBIX YPOBHSIX OpraHU3alluy )KMBOW IPUPOJIBI.

PE3VJIbTATBI OCBOEHUA KYPCA BMOJIOI' MU

JlesTenbHOCTh 00pa30BaTEIBHOIO YUPEKICHMs 00111ero o0pa3oBaHusl B 00yueHUU OMOJIOTHH B cpeiHel (MOIHOM) IIKOJIE TOJIKHA ObITh
HanpasjIeHa Ha JOCTH)KEHNE 00yUYaroIIUMUCS CIEAYIOIUX JHYHOCTHBIX Pe3ybTaTOB!
1) peanu3anuu TUUECKUX YCTAHOBOK 1O OTHOILLIEHUIO K OMOJIOTHYECKUM OTKPBITUSIM, UCCIETOBAHUIM U UX PE3yJIbTaTaM;
2) npu3HaHUS BBICOKOM LIEGHHOCTH JKU3HU BO BCEX €€ MPOSBICHUAX, 310POBbs CBOETO U JAPYIHX JIFOJEH, peanu3alun yCTaHOBOK 30pOBOro o0pasa
KU3HU;
3) copMHUPOBAHHOCTH MO3HABATEIbHBIX MOTUBOB, HAIIPABJICHHBIX HA [TOJyYEeHHE HOBOTO 3HaHUs B 00JIaCTH OMOJIOIMHU B CBSI3U C
Oynymei npodecCHOHATBHON NEeATeTbHOCTHIO UM OBITOBBIMU TTPOOJIEMaMu, CBA3aHHBIMH C COXpaHEHHEM COOCTBEHHOTO 37I0POBbS U SKOJIOTUYECKON
0€30MacHOCTH.
MeTtanpeaMeTHBIMH pe3yJIbTaTaAMM OCBOCHMSI BHIITYCKHUKAMU CTapIIel IIKOJIbl 6a30BOro Kypca OMOJIOTUH SIBIISIFOTCS:
1) oBnajzieHNe COCTaBIAIOIIMME MCCIIE0BATENBCKON U TPOEKTHOM JEATEIbHOCTH, BKIIIOUasi YMEHHS BUAETh IpoOIeMy, CTaBUTh BOIPOCHI,
BBIIBUTATh TMIIOTE3bI, JaBaTh ONPEIEICHHSI TOHATHAM, KilacCu(ULIUpPOBaTh, HAOII0aTh, IPOBOIUTH 3KCIIEPUMEHTHI, A€JaTh BBIBOJbI U 3aKIIIOUEHUS,
CTPYKTYpUPOBaTh MaTepuai, oObsICHATh, 10Ka3bIBaTh, 3alIUIATh CBOU UJICH;
2) ymenust paboTaTh C pa3HbIMH HCTOUHUKAMU OMOJIOTMYEeCKON MHPOPMAIMU: HAXOAUTh OMOJOTHYECKYI0 HH(OPMAIIHMIO B Pa3IMYHBIX HCTOUHUKAX
(Texcre yueOHHMKA, HAYYHO-TIONMYJISIPHON JIUTEpaType, OMOIOrHYECKHX CIIOBAPSX U CIPAaBOYHHMKAX ), AaHAJIM3UPOBATh U OLIEHUBATh WH(OPMAIIHIO,
peoOpa3oBbIBaTh HHPOPMAIUIO U3 OJTHOM (POPMBI B APYTYIO;
3) cr1ocOOHOCTH BHIOMPATH IIeNIEBbIE M CMBICTIOBbIE YCTAHOBKH B CBOMX JCWCTBUSAX U MOCTYMKAaX MO OTHOIIEHHIO K )KUBOW IIPUPOJIE, CBOEMY
3JI0POBBIO U 3/IOPOBBIO OKPYKAIOIINX;
4) yMeHUs aJeKBaTHO MCII0JIb30BaTh pEUeBbIe CPECTBA AJIS IUCKYCCUU U apryMEHTAIMH CBOEH MO3UIINHU, CPABHUBATH Pa3HbIe TOUKU
3peHusi, apryMEeHTUPOBATh CBOIO TOUKY 3PEHHUS, OTCTauBaTh CBOIO MO3UIIUIO.
IIpeaMeTHBIMEU pe3yIbTATAMHM OCBOCHHUS BBIITYCKHHUKAMH CTapIIel IIKOJIbI Kypca OMOIOTHH 6a30BOr0 YPOBHS SBIISIIOTCS:
B noznasamenvhnoii (unmennekmyanvHhoii) cgepe:



1) xapakTepucTHKa cofep)aHus ONOIOTHYECKUX Teopuid (KJIeTOYHasl, SBONIOIMOHHAs Teopus JlapBuHa); yaenus BepHaackoro o 6uocdepe;
3aKoHOB MeHiensi, 3aKOHOMEPHOCTEH H3MEHYMBOCTH; BKJIaa BHIAAIOIINXCS YUYEHBIX B pa3BUTHE OMOIOTUYECKON HAYKH;

2) BBIJICTICHUE CYIIECTBEHHBIX MTPU3HAKOB OMOJIOTHUECKUX OOBEKTOB (KIJIETOK: PACTUTENBHBIX U )KHBOTHBIX, TOSACPHBIX U SIICPHBIX, MOJIOBBIX U
COMAaTHUYECKUX; OPraHU3MOB: OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX; BHIOB, 3KOCHUCTEM, OMocdepbl) U mpoieccoB (0OMEH BEUIeCTB, pa3MHOKEHUE,
JIeNIeHNe KIIETKH, OTUIOJ0TBOPEHNUE, ICHCTBHE UCKYCCTBEHHOTO M €CTECTBEHHOTO 0TOOPOB, (hopMHUpOBaHUE MPUCITIOCOOIEHHOCTH, 00Pa30BaHKE BHJIOB,
KpYrOBOPOT BEIIECTB U MPEBpaIlleHUs

SHEPTUH B IKOCHUCTEMAX U duochepe);

3) oOBsicHeHne posu 6UoIoruy B (POPMHUPOBAHUH HAYYHOTO MUPOBO33PEHHS; BKJIaa OMOIOTHYECKUX Teopuil B GOPMUPOBAHNE COBPEMEHHOM
€CTECTBEHHO- HAyYHOU KapTUHBI MUPA; OTPULATEIILHOTO BIMSIHUS JIKOTOJIsl, HIKOTHHA, HAPKOTHYECKUX BEIIECTB Ha PA3BUTHE YEIIOBEKA; BIUSHUS
MyTareHOB Ha OpraHU3M YeJIOBEeKa, SKOJOTMYeCKHUX (PaKTOpPOB HAa OPTaHU3Mbl; IPUYUH 3BOJIOLUHU, U3MEHSIEMOCTH BUOB, HAPYIICHUN Pa3BUTHUS
OpraHU3MOB, HACJIEJICTBEHHBIX 3a00JIEBAHU, MyTallui, yCTOMYMBOCTH 1 CMEHBI SKOCHUCTEM;

4) mpuBeIeHHE A0Ka3aTeNbCTB (apryMeHTaIUs1) €IMHCTBA )KMBOW U HEKUBOM MPUPOJIBI, POJCTBA KUBBIX OPraHU3MOB; B3aUMOCBSI3€H OpPraHU3MOB
1 OKPY’KAFOIIIEH Cpe/Ibl; HEOOXOAUMOCTH COXPAaHECHHSI MHOTO00pa3us BUJIOB;

5) yMeHUe NoJIb30BaThCs OMOIOTMYECKON TEPMUHOIOTHEH M CUMBOJIMKOM;

6) peleHue JIEMEHTAPHBIX OMOJIOTHYSCKHX 3a71a4; COCTABIICHHUE 3JICMEHTAPHBIX CXEM CKPEIIMBAHUS U CXEM MEPEHOCA BEIIECTB U YHEPTHH

B 9KOocHcTeMax (IIeNy MUTaHUs);

7) onucanue ocoOeit BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHUIO;

8) BhIABIIEHUE U3MEHYHBOCTH, IPUCIIOCOOICHU OPTaHU3MOB K cpe/ie 0OUTaHUs, UCTOYHIUKOB MYTareHOB B OKPYKaloIlIel cpeie

(KOCBEHHO), aHTPOTIOTEHHBIX U3MEHEHUN B 9KOCHCTEMAaX CBOEH MECTHOCTH; U3MEHEHUH B SKOCUCTEMAaX Ha OMOJIOTUUECKUX MOJCIISX;

9) cpaBHEeHHE OHOJIOTHYECKHX O0BEKTOB (XUMUYECKHI COCTAB TeJ KUBOUM M HEKUBOM MPUPOIBI, 3aPOIBIIIT YETOBEKa U JPYTHX MICKOMUTAIOIUX,
MIPUPOJIHBIE SKOCUCTEMBI U arpOIKOCHUCTEMBI CBOEH MECTHOCTH ), TTPOIIECCOB (€CTECTBEHHBIN U UCKYCCTBEHHBIM OTOOPHI, MMOJIOBOE U OECII0NI0e
pa3MHOXKEHHUs) U GOPMYITUPOBKA BHIBOJOB HA OCHOBE CPAaBHEHHUSI.

B yennocmmuo-opuenmayuonnoi cghepe:

1) aHaM3 ¥ OIEHKA Pa3IUYHBIX TUTIOTE3 CYIIHOCTH KU3HU, IPOUCX0XKICHUE YeTIOBEKA M BOSHUKHOBEHHE KU3HU, TTI00ATBHBIX SKOJIOTHUECKUX
poOJIeM U yTeH UX PEIIeHHUs], TOCTIEACTBUN COOCTBEHHOM JIEATEILHOCTH B OKPYXKAIOIeh cpesie; Onoornueckoi nH(popmaiuu, moryqaeMon u3
Pa3HBIX UICTOYHHUKOB;

2) oleHKa 3TUYECKHUX aCIeKTOB HEKOTOPBIX UCCIEAOBAHUIN B 00JaCTH OMOTEXHOIOTHH (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OTUIOJIOTBOPEHUE,
HaIMpaBlIEHHOE U3MEHEHHE TEHOMA).

B cghepe mpyooeoit desmenvnocmu: oBageHe yMEHUSIMA U HAaBBIKAMH TTIOCTAHOBKH OMOJIOTMUECKUX SKCTICPUMEHTOB M OOBSICHEHUS UX
pe3yabTaToOB.

B cghepe puzuueckoit desmenvnocmu: 000CHOBaHUE U COOTIOIEHNE MEP MPODUIAKTHKY BUPYCHBIX 3a00JICBaHUH, BPETHBIX MPUBBIYEK
(xypeHue, ynorpebaeHue aaKorosi, HApKOMaHHsl ); TPaBUII TOBEICHUS B OKPYKAIOIIEH cpejie.



COLAEPXXAHUE KYPCA BUOJIOT' N

buoJsiorusi Kak KOMIUIEKC HAYK O »KMBOM Npupoae

buonorus kak KOMIUIEKCHasI HayKa, METO/bl HAYYHOTO [TI03HAHUs, UCIIOJIb3yeMble B Onosoruu. Cospemennvie Hanpagienus 8 OU0I02UlU.
Posnb Guonoruu B opMupOBaHNUN COBPEMEHHOM HAyYHOU KapTUHBI MUpPa, IPAKTUUYECKOE 3HaUeHUE OMOJIOrMYeCKUX 3HaHUM. buonoruueckue cuctemsl
KaK MpeIMeT N3ydeHHs! OMOJIOTHH.
CTpykTypHbIe M PYHKIMOHAJIbHbIE OCHOBbI KM3HHU

MornexyssipHbIe OCHOBBI JKU3HU. Heopranndeckue BemecTBa, ux 3Hayenue. Opranndeckue BemmecTsa (yriieBoabl, TUIUbL, OCIKH, HyKJICHHOBBIC
kucnotel, AT®) u ux 3Hauenue. buononumepsl. Jpyaue opeanuueckue sewyecmaa kiemku. Hanomexnonozuu 8 6uonocuu.

[uTosiorusi, MeTOAbI HUTONOTHUU. POJIb KIETOUHOM TEOPHUH B CTAHOBIEHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHbI Mupa. KieTku npokapuor
1 3yKapuoT. OCHOBHBIE YaCTU ¥ OPTaHOMBI KIETKH, UX (QYHKIIUH.

Bupycsl — HekneTouHas hopma KU3HU, MEPHI MPO(PUIAKTHKH BUPYCHBIX 3a00JI€BaHUIA.

KuznenestenbHocTh kieTku. [Inactuueckuit oomen. @oTocuHTe3, XeMocuHTe3. buocunres Oenka. DHepreTuyeckuii oOMeH. XpaHeHue, repeaadya
U peayin3anus HacJaeICTBeHHON nHpopmanmu B KieTke. | eHerndyeckuii koa. I'en, renom. ['enomura. Bausnue napkoeenuvix seujecms Ha npoyeccul 8
K1emxe.

Knerounsnii nuki: uatepdasa u nenenue. Mutos3 u Meiio3, nx 3Hadenne. CoMaTH4eCKue U MOJIOBBIE KICTKH.

Opranusm
Opranusm — eIHOE 11eJ10€.
KuznenestenbHOCTh Opranu3ma. Perymsius GyHKiuii opraHuzma, roMeocTas.

PasmuOxkeHne opranuzMoB (0ecronioe u mosioBoe). Cnocobwvl pasmHodcenuss y pacmenuti u scugomusix. UTHANBUAYyaIbHOE pa3BUTHE OpraHU3Ma
(onrtorenes). [Ipuunnbl HapyIIeHUHN pa3BUTHs. PenpoayKTHBHOE 3/T0pOBbE UEIOBEKA; MOCIECACTBHS BIUSHUS aJIKOTOJIsI, HHKOTHHA, HAPKOTHIECKUX
BEIIECTB Ha YMOPUOHAIILHOE pa3BUTHE YeNoBeKa. KuzHeHHble YUKIbl pa3HbIX 2PYRN OP2AHUIMOS.

I'enetuka, MeToapl reHEeTHKU. [ eHETHYECKast TEPMUHOJIOTHS 1 CUMBOJIMKA. 3aKOHBI HacaeACTBEHHOCTH . Menpens. XpomocoMHast
Teopus HacnencTBeHHocTU. Onpenenenne noja. CHENIeHHOEe ¢ MOJI0OM Hacle0BaHueE.

I'eneruka yenoBeka. HaciencrBeHHble 3a001€BaHUs YEOBEKA M UX MPENYNpekIeHNEe. ITUUECKHE acClIeKThl B 00JIaCTH MEIULIMHCKON T€HETHKH.

I'enorun u cpena. HenacnenctBenHas usMeHuuBoOCTh. HacnencreBenHas nu3aMeHUMBOCTh. MyTanuu. MyTtareHsl, UX BIUMSHUE Ha 3/10POBbE YETIOBEKA.

Jomectukanus u cenekius. Metosl ceneknuu. buorexnonorusi, e€ HanpaBiIeHUs U IEPCIIEKTUBHI pa3Butus. buobezonacnocme.

Teopus 3BoIOLUH

PazBuTune 3BOMIOIMOHHBIX HIEH, 3BoMoMOHHAs Teopus Y. [JapBuna. CuHTeTHYECKask TEOpUs SBOMIONMK. CBUIETEIIHCTBA SBOJIOIIUN HKUBOM
npupoIbl. MUKpO3BOIIOLUS U Makpo3Botouus. Bua, ero kpurepuu. [lonynsuus — sneMeHTapHasi €IMHULIA SBOJTIOUNU. [[BUKYIIME CUITBI SBOJIOLINH,
WX BIUsSHUE HA TeHO(OH momyssiiuu. HampaBineHus 2BOTIONNN.

MHuoroo0pa3ue opraHu3MoB Kak pe3ylibTaT 3BOJMoUud. [[pUuHIUTIBL KiTaccu(UKaIK, CUCTEMATHKA.

Pa3Butue :xxu3Hu Ha 3emMJie



l'unote3sl mpoucxoxaeHus KU3HU Ha 3emiie. OCHOBHBIE 3TAlbl 3BOJIIOLMN OPTaHUYECKOTr0 MUpa Ha 3emile.

CoBpeMeHHbIE MTPEJICTABICHHS O IPOUCXO0XKICHUH YEJI0BEKa. DBOJIIOLUS YeI0BeKa (aHTpororenes). JBuxkyiue cuisl aHTpororeHesa. Pacsl
YeJI0BEKa, MX MPOMCXOXKACHUE U €AUHCTBO.
OpraHu3Mbl M OKpYyKamas cpeaa

[IpucnocobaeHns OpraHu3MOB K JICHCTBHIO SKOJIOTHYECKUX (DaKTOPOB.

buoreonenos. Oxocucrema. Paznoobpasue sxocucteM. BzauMooTHOIIEHUS TOMYIISALMHA pa3sHbIX BUIOB B 3KocucTeMe. KpyroBopoT BelecTs u NOTOK
SHEPIUU B IKOCUCTEME. Y CTOWYMBOCTD U AMHAMUKA 3KOcHcTeM. [locieacTBrs BIMSIHUS ACATEIBHOCTH YeIoBeKa Ha sKocucTeMbl. CoXxpaHeHHe
O01opazHo00pa3ns Kak OCHOBA YCTOMUMBOCTH 3KOCUCTEMBI.

CrpyxTypa 6nocdepbl. 3aKOHOMEPHOCTH CYIIECTBOBAHHS OMOC(EpHI.
Kpyzoeopomwi eewyecme 6 buocgepe.

I'moGanbHBIe aHTPOIIOTEHHBIE H3MEHEHUs B Onocgepe. [IpodineMbl ycTOHYNBOTO pa3BUTHSL.
Ilepcnexmuebi pazeumusi OUONOSUHECKUX HAYK.

IIpumepHBbIii NepeveHb JA0OPATOPHBIX U MPAKTHYECKUX PadoT (Ha BHIOOP yuHMTeJIs):
. Ucnonp30BaHue pa3indHBIX METOAOB MTPH U3YyICHUH OMOJIOTUYECKUX OOBEKTOB.
. TexHuKka MUKpPOCKOIIMPOBAHUS.
. I3yuenue kj1eToK pacTeHUM U )KUBOTHBIX 0]l MUKPOCKOIIOM Ha TOTOBBIX MHUKpPOIIpENapaTax U UX OMHCAHHE.
. [IpuroroBnenue, paccMaTpuBaHUe U ONMKUCAHUE MUKPOIIPENAPATOB KIETOK PACTEHMIA.
. CpaBHEeHHE CTPOEHUS KIIETOK PACTEHUH, )KUBOTHBIX, TPHOOB 1 OAKTEPHIA.
. I3yueHue ABUXKEHUS LUTOIIa3MBbl.
. I3ydenue nmna3mMonn3a U IeTia3Moin3a B KIIETKaX KOXKHULIbI JTyKa.
. I3ydeHue hepMEHTaTUBHOTO pacUIEIICHUs IEPOKCHIA BOJOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX.
9. OGHapy>xeHHe 0eJIKOB, YTIEBOAOB, TUMUIOB C TOMOIILI0 KAYECTBEHHBIX PEaKIIHi.
10. Beigenenue JIHK.
11. VI3yuenue kaTaIUTUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha IPUMEPE aMUJIa3bl WM KaTajasbl).
12. Habnronenrne MUTO3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax.
13. 3yueHnue XxpoMOCOM Ha TOTOBBIX MUKpOIIpemnaparax.
14. N3yuyenue cTaauii Meiio3a Ha TOTOBBIX MUKpOIIpenaparax.
15. 3ydyeHue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOMpenapaTax.
16. Pemienne aneMeHTapHBIX 33724 10 MOJIEKYISPHONU OHOIOTHH.
17. BelsiBIeHHE TPU3HAKOB CXOJICTBA 3apOIBIIIEH YEJIOBEKA M IPYTUX MMO3BOHOYHBIX KHUBOTHBIX KaK JIOKA3aTEIbCTBO UX POJICTBA.
18. CocraBiieHue 31€MEHTAPHBIX CXEM CKPEIIMBaHUS.
19. Pemenne reHeTHYECKUX 3a7a4.
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20. N3ydenue pe3yapTaToB MOHOTHOPHIHOTO U TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(UIIBI.
21. CocraBiieHHE U aHAJIU3 POJOCIOBHBIX YEJIOBEKA.

22. VI3ydenue U3MEHYMBOCTH, TOCTPOCHHUE BapPUAIIMOHHOTO PsJIa M BAPHALIMOHHON KPUBO.
23. Onucanue GeHorumna.

24. CpaBHeHHE BUIOB IO MOP(OIOTHUECKOMY KPUTEPUIO.

25. Onucanue MpUCIocoOICHHOCTH OPTaHu3Ma U €€ OTHOCUTEIBHOIO XapaKTepa.

26. BoisiBieHre MPUCTIOCOOJICHUI OPraHU3MOB K BIMSHUIO PA3TUYHBIX 9KOJIOTMYECKUX (haKTOPOB.
27. CpaBHEHHE aHATOMHYECKOTO CTPOCHUSI PACTEHHM Pa3HBIX MECT OOUTaHUSI.

28. Metos! u3MepeHus (pakTopoB cpeibl OOUTAHHUSL.

29. M3y4yeHune 5KOJIOTHYECKUX aJanTalluid 4eI0BeKa.

30. CocraBneHue NUILIEBBIX LENEH.

31. V3yueHue u onucaHue SKOCUCTEM CBOEH MECTHOCTH.

32. MoaenupoBaHue CTPYKTYp U MPOLIECCOB, MPOUCXOASIIUX B IKOCUCTEMAX.

33. OueHka aHTPONOT€HHbIX U3MEHEHUI B PUPO/IE.

IINTAHUPYEMBIE PE3VJIBTATBHI U3YUYHEHUA KYPCA BUOJIOT' U
B pe3yabTare usyuenusi yueoHoro npeamera «buosorusi» Ha ypoBHe cpeaHero (oJiHOro) o01ero o6pa3oBaHus BbINYCKHUK HA 6230BOM
YPOBHE HAYYHUTCH:
— pacKphIBaTh Ha MPUMEPax POJIb OMOJIOTUU B POPMUPOBAHUU COBPEMEHHOM HAYYHOUM KapTUHBI MUPA U B MIPAKTUUECKON JIEATEITHHOCTH JIFOICH;
— TIOHUMATh U OMUCHIBATH B3aMMOCBSI3b MEX/1y €CTeCTBEHHBIMU HayKaMH: OHOJIOTHEH, (PU3UKOM, XMMHEH; YCTaHAaBITUBATh B3aUMOCBSI3b
MPUPOAHBIX SIBJICHU;
— TIOHUMATh CMBICH, Pa3JIN4aTh U OMUCHIBATh CUCTEMHYIO CBSI3b MEX/1y OCHOBOTMOJAraloUMU OUOIOTHYECKUMHU TOHATUSMU: KIIETKa, OPTaHU3M,
BH/I, DKOCHCTEeMa, Orocdepa;
— TPOBOJAUTH IKCIIEPUMEHTHI 110 U3yYEHUIO OMOJIOTHYECKUX OOBEKTOB U SIBICHUMN, OOBSICHITH PE3YNIbTAaThl SKCIIEPUMEHTOB, aHATU3UPOBATh
ux, GOPMYITHPOBATH BHIBOIBI;
— HCTOJIH30BaTh OCHOBHBIE METOIbl HAYYHOTO MMO3HAHUS B yUEOHBIX OMOIOTHUYECKUX UCCIETOBAHUSIX, IPOBOUTH SKCIIEPUMEHTHI IO
M3y4YEHUI0 OUOJIOTHIECKUX OOBEKTOB U SBJICHHUM, OOBSICHATH PE3YJIbTATHI IKCIIEPUMEHTOB, aHAJTU3UPOBATh UX, POPMYIUPOBATH BHIBOJIHI;
— ¢GopMyITUPOBATh THIOTE3bI HA OCHOBAHUU MIPETIOKEHHON OHOIOTHYeCcKON HH(POPMAIIUHU U MPEAIaraTh BAPUAHTHI IPOBEPKHU TUIIOTE3;
— CpaBHUBATh OMOJOTUYECKUE OOBEKTHI MKy COOOI MO 3aJaHHBIM KPUTEPHUSM, JIEIaTh BHIBOJIBI 1 YMO3AKTIOUEHHUSI HA OCHOBE CPABHEHHUS;
— 00OCHOBBIBaTh €IMHCTBO KUBOU M HEXKUBOU MPUPOIBI, B3AUMOCBSI3U OPraHU3MOB M OKPYKAIOIIEH cpeibl HA OCHOBE OMOJIOTUYECKUX TEOPU;
— TIPUBOAUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYII OPTraHUYECKUX COCTUHEHUN KIETKHU (OETKOB, )KUPOB, YIJIEBOJOB, HYKJICMHOBBIX KHCIIOT);



— pacno3HaBaTh KJIETKH (IPOKAPUOT U DYKAPUOT, PACTCHUHN U )KUBOTHBIX) TI0 OMMCAHUIO, HA CXEMAaTUYECKIX U300paKCHHSIX; yCTAHABINBATH CBSI3b
CTpOeHHS U (PYHKLIHNA KOMIIOHEHTOB KJIETKH, 000CHOBBIBATH MHOTOO0OPa3He KIETOK;

— OOBACHATH MHOTO0Opa3ne OPraHU3MOB, IPHUMEHSISI SBOTIOIMOHHYIO TEOPHIO;

— OOBSCHATH MPUYMHBI HACTIEACTBEHHBIX 3a00JI€BaHUI;

— BBISIBJIATh N3MEHUMBOCTH Y OPTaHU3MOB; CPABHUBATH HACIICJCTBCHHYIO U HEHACIIEACTBEHHYIO U3MEHYNBOCTb;

— BBISIBJIATH MOp(dooruueckue, Gpu3noIoruueckre, NoBeIeHYeCKe aJalTallii OPraHu3MOB K cpejie OOUTaHUs U JEHCTBUIO

IKOJIOTHYECKUX (PaKTOPOB;

— COCTaBJISITh CXEMBI [IEPEHOCA BEIIECTB U SJHEPTHH B SKOCUCTEME (LIENHU MUTAHUA);

— TPUBOJNUTH JIOKA3aTEIHCTBA HEOOXOIMMOCTH COXpaHEHH OMOpa3HO0Opa3us ik YyCTOMYHBOTO PA3BUTHS M OXPaHbI OKPYKAIOIICH CPEJIbI;

— OLIGHUBATH JOCTOBEPHOCTh OMOJIOTHYECKOM NH(OPMALIUHU, TOTYYEHHON U3 Pa3HbIX UCTOYHUKOB;

— TPEJCTABJIATH OMOJOTUIECKYI0 HH(DOPMAIIMIO B BHJIC TEKCTA, TAOJIHIIBI, TpaduKa, JUarpaMMbl U JISJIaTh BEIBOJIBI HA OCHOBAaHUHU
MIPEJICTABICHHBIX TAHHBIX;

— OIICHUBATH POJIb JOCTHKEHUM T'€HETUKH, CETIEKIINHI, OMOTEXHOJIOTHUHU B MPAKTHUYECKOU JIEATETLHOCTH YETIOBEKA;

— OOBSCHATH HETATUBHOE BIUSHUE BEILIECTB (aJIKOr0JIsl, HUKOTHHA, HAPKOTUYECKHX BEIIECTB) Ha 3apOABIIIEBOE PAa3BUTHE YETIOBEKA.
BbinyckHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHThCS:

— oasamu HayuHoe 00bACHEeHUe OUONOSUYECKUM haKmam, npoyeccam, s81eHUsIM, 3aKOHOMEPHOCIAM, UCNONb3Y OUOI02uYecKUe meopuu
(K1emounyio, 360I0OYUOHHYIO), YueHue 0 buocpepe, 3aKoHbl HACIEOCMEEHHOCMIU, 3AKOHOMEPHOCIU USMEHYUBOCMU,

— Xapaxkmepu3o8ams co8peMeHHble HaNPAsIeHUs 8 pa3sumul OUOI0SUU, ONUCHIBAMb UX 8603MONCHOE UCNONIb308AHUE 8 NPAKMUYECKOL
oesmenbHOCmu,

— CpasHuBamsv cnocoobl OelleHus KiemKu (Mumo3s u metios),

— pewams 3a0ayu Ha nocmpoenue gpaemenma emopou yenu JJTHK no npeonoscennomy ¢ppaemenmy nepsou, uPHK (MPHK) no yuacmxky JIHK;
— pewiams 3a0a4u Ha onpeoeienue KOIUYecmea XpoMoCcom 8 COMAMU4ecKux U noi08blx KIemKax, a makice 8 Kiemrkax neped Hauaiom OeleHus
(Melio3a unu Mumo3a) u no e20 OKOHYAHUU (0Jis MHO2OKIEMOYHbIX OP2AHUIMOB);

— pewams 2eHemuiecKue 3a0a4u Ha MOHOSUOPUOHOe CKpeWUBaHue, cOCMagisims CXembl MOHOSUOPUOHO20 CKPeUUBAHUS, NPUMEHSLSL

3GKOHbI HACTEOCMEEHHOCIMU U UCNOIb3YS OUOTI02UYECKVIO MEPMUHONO2UIO U CUMBOTUKY ),

— YCManasIueams mun Hacile008aHus U Xapakxmep npossieHus NPU3HaKa no 3a0aHHOU cxeme poOoCI08HOU, NPUMEHSIS 3aKOHbL HACIeOCMBEHHOCMU,
— OYeHUBamy pe3ynbmanmul 63auUMOO0eiCMEUs Yel08eKa U OKpYi#caroujeli cpeodsl, NPOSHO3UPOBAMb 803MONCHbIE NOCIEOCMBUSL OesAmelbHOCMU
uenoseKa O/ CyWecmeo8aHusi OMoOenIbHbIX OUOI02UYECKUX 00BEKMO8 U YelblX NPUPOOHLIX COOOWecms.

YuyeoHO-TeMaTHUeckui miian 10 kiaace

| Tembl (pa3aennr) | Kos1-Bo yacos




1. BBenenue

5

2. MoJiekyJIsIpHbIii YPOBeHb

12

3. KiieTo4Hblil ypOBeHb

16

Hroro:

33 +2 4 pe3epsB

Yyeono-rematnueckuii miaad 11 kiaacce

Tembl (pa3aeJibl) Kou1-Bo yacoB

1.Oprann3mMeHHbIN YPOBEHb 10

2.IlonynsimoOHHO-BUOBON YPOBEHb 8

3.OKocHCTEMHBINA YPOBEHD 8

4. buocdepHslii ypoBeHb 9

Hroro: 35
Bunsl u popmsbl kKoHTpOJIst 0 OHoJtornu 10 kaace

Ne [Tema. KommuecTBo

yetBepTh|Konnuecto|Jlaboparopusix|[Ipaktnueckux|xckypeuii. [ Kontponbueie|JlabopaTopHble U IpaKTHUECKHE PaOOTHI
YJacoB. pabor. pabor. TECTHI ( Ha3BaHME)
1 | Beenenue 5 2 0 0 1 JlaboparopHas pabota 1«/croyib30BaHne pa3IUUHbIX

METOOB MPH U3YICHUH OHOJIOTHIECKIX 00BEKTOB




JlaGopaTtopHas pabota 2
«MeXaHU3MBI CaMOPETYJISIIIAN.

MonexysapHbIi
YpOBEHb

1-3

13

JlaGoparopHas padota 3 «O0HapyxeHue
JIMmuIoB, yriIeBOIOB, OSIIKOB C MIOMOIIIBIO
Ka4eCTBEHHBIX PCAKIIUiD»

JlaboparopHas pabota 4 «Karanuruyeckasi ak THBHOCTh
(epmenTOB (Ha MpUMEpe
aMUIa3bl)y»

Kietounsrit
YPOBEHB

3-4

17

JlaGopaTtopHas pabota 5

«TexHUKa MUKPOCKOITUPOBAHHUSD».

«CpaBHEHHE CTPOCHHUS KIETOK PacTCHHH,
JKUBOTHBIX TPHOOB M OaKTEpHid IO MUKPOCKOTIOM
Ha TOTOBBIX MHUKPOIIPETIapaTax U UX OIMUCAHUE.

JlaboparopHas pabora 6 «Habmronenue mmazMonusa u
JeTUIa3MOJIN3a B KIETKaxX
KOXKHUIBI JTyKay.

JlaboparopHas pabota 7
«[Ipuroropnenue, paccMaTpUBaHUE U OTMCAHHE
MHUKPOTIPENapPaTOB KIETOK PACTCHUI.

JlaboparopHas pabota 8 «HalOmonenne qBHKEeHAS
IIUTOILIA3MBI HA IPUMEPE JINCTA TOACH».

JlaGoparophas padota 9«CpaBHEHHE CTPOCHUS KICTOK
paCTEHHIA, )KHBOTHBIX,
rpuOOB U OaKTEPHID).

[IpakTuueckas padora 1 Pemenue aneMeHTapHBIX
3aJ1a4 10 MOJIEKYJISPHOM OHOJIOTHH.

Hroro 3a roa.

35




HOPMBI U KPUTEPUHN OLIEHUBAHUA

OneHuBaHye YCTHOTO OTBETA y4alMXCsl

Otmerka "'5" craBuTCA B Cilyyae:
1. 3HaHus, MOHUMaHMUSL, TTYOHMHBI YCBOCHUS 00YJarOIUMCs BCero 00bEMa MporpaMMHOTO MaTepHara.
2. YMeHus BBIICIATH TIaBHbIE [T0JIOKEHHS B H3YYEHHOM MaTepHase, Ha OCHOBaHUM (DaKTOB M IPUMEPOB 00001aTh, /1e1aTh BHIBO/IbI, YCTAHABINBATh
MEXIPEIMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKH IPUMEHSET MOTYYECHHbIE 3HAaHUS B HE3HAKOMOW CUTYaIUU.
3. OtcyrcTBUE OMIMOOK U HEOUETOB IIPU BOCIIPOU3BEICHUN N3YYEHHOTO MaTepuaa, py YCTHBIX OTBETaX YCTPaHEHHUE OT/IEJIbHBIX HETOUHOCTEH ¢
IIOMOUIBIO JOIMOJIHUTENBHBIX BOIIPOCOB YUUTENS], COOJIIO/IEHUE KYJIbTYpbl YCTHOU peun.
Ormerka "4":
1. 3HaHMe BCEro M3y4eHHOI'0 IPOrpaMMHOr0 MaTepHaia.
2. YMeHul BbIACIATH I[J1aBHbIE MOJIOKEHHS B U3y4YEHHOM MaTepuaie, Ha OCHOBaHUM ()aKTOB U IPUMEPOB 000011aTh, A€1aTh BIBO/bI, YCTaHABINBATh
BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSATH ITOJTYYECHHbIE 3HAHUS Ha IIPaKTUKE.
3. He3nauutenbHble (HerpyOble) OIMOKN U HEOUETHI IPU BOCIPOM3BEAECHUU U3YUYEHHOTO MaTepuaa, COOJI0IeHHe OCHOBHBIX IIPAaBUII KyJIbTYphI
YCTHOU pedH.
Otmetka "3" (ypoBeHb Npe/ICTaBIECHUH, COUETAIOMUXCS C TIEMEHTAMU HaY4YHbIX OHATHH):
1. 3HaHMe U yCBOEHUE MaTepualla Ha YpOBHE MUHUMAJIbHBIX TPEOOBAaHUIN POTpaMMBbl, 3aTPYJHEHHE ITPU CAMOCTOATEILHOM BOCIIPOU3BEACHUH,
HE00X0AMMOCTh HE3HAYUTEIHHOMN MOMOLIH MPEroiaBaTes.
2. YMeHue paboTaTh Ha ypOBHE BOCIPOU3BEICHUS, 3aTPYIHEHUS IPU OTBETaX HA BUJAOM3MEHEHHBIE BOIIPOCHL.
3. Hanmuue rpy6oii ommOKu, HECKOJIBKUX HErpyOBIX MPH BOCIPOMU3BEIEHUH H3YUYEHHOI0 MaTepHasa, He3HaYMTEIbHOE HeCOOIII0/IEHHE OCHOBHBIX
MpaBWJI KyJIbTYpbl YCTHOM peyH.
Otmerka "2'":
1. 3HaHMe U yCBOEHUE MaTepHalla Ha YPOBHE HUKE MUHUMAJIbHBIX TPEOOBAaHUN IPOrpaMMBl, OT/IEIbHbBIE MPECTABIEHUS 00 U3YUEHHOM MaTepHaie.
2. OTcyTcTBHE YMEHHH paboTaTh Ha YPOBHE BOCIIPOU3BEICHHMSI, 3aTPYIHEHHSI IIPH OTBETAX HA CTAHAAPTHBIE BOIPOCHI.
3. Hannuue HECKOMBKUX TPYOBIX OMIMOOK, OOJIBIIOro YKcia HErpyObIX MPU BOCIIPOU3BEICHUH U3YYEHHOI0 MaTepuaa, 3HaUuTeIbHOE HECOOII0/IeHHE
OCHOBHBIX IIPaBUJI KYJIbTYpbl YCTHOH pPEUH.

Ouenka BbINOJHEHHUS NPAKTHYECKUX (J1200paTOPHBIX) padoT.

Otmerka "'S" cTaBuTCS, €CIM YUEHUK:
1) npaBUIIBHO ONPEAEIIHII 1IeTb OIBITA;



2) BBIMIOJHWII PA0OTY B IOJTHOM 00beME ¢ COOI0IEHUEM HEO0X0AUMOI MOCIEI0BATEILHOCTH POBEICHHS ONIBITOB U H3MEPEHHIA;
3) caMOCTOATENBHO U pallMOHAILHO BBIOPA U MOATOTOBUII JUIs ONbITa HEOOX0AMMOE 000PYIOBaHHUE, BCE ONBITHI IPOBEJI B YCIOBUAX U PEXKUMAX,
00ecTeYnBAIOIIUX MOTYYCHHUE PE3YJIbTATOB U BHIBOJIOB C HAMOOIBIIEH TOYHOCTHIO;
4) Hay4HO rPaMOTHO, JJOTMYHO ONucall Ha0IroAeHUs U c(OPMYIMPOBAI BBIBOJIBI U3 ONbITA. B npeacTaBieHHOM OTYeTe NPABUIBHO U AKKYPaTHO
BBITIOJIHWJI BCE 3AIIMCH, TAOJIUIIbI, PUCYHKH, TPA(pUKH, BEIYUCICHHS U ClIeIall BEIBOJIBL
5) nposiBIIseT OpraHU3allMOHHO-TPYAOBbIE YMEHUS (MIOAJEPKHUBAET YUCTOTY PabOUYero MecTa 1 MOPsIOK Ha CTOJIE, SKOHOMHO UCIIOJIb3YET PACXOAHbIE
MaTepUasbl).
7) 3KCIIEPUMEHT OCYLIECTBIISIET 110 IUIaHY € Y4ETOM TeXHUKH O€30IIaCHOCTH U MPaBWJI pabOThI ¢ MaTepUaiaMu U 000pyI0BaHUEM.
Otmerka "'4" cTaBuUTCS, €CIM YUCHUK BBIIOJHII TpeOOBaHMs K orieHke "5", HO:
1. OIBIT IPOBOJIWII B YCIIOBUSX, HE 00ECIIEUNBAIOIINX JOCTATOYHON TOUHOCTH U3MEPEHUH;
2. nnu ObUIO JIOMYIIEHO /ABa-TPU HEJI0UETA;
3. wiu He 6osee oJHON HEerpyOoil OMMOKHU U OJTHOTO HEeJl0YeTa,
4. UM SKCIIEPUMEHT MPOBEJIEH HE MOJIHOCTHIO;
5. WK B ONIMCAHUU HAOJIIOICHUH U3 OIbITA JOMYCTHII HETOUHOCTH, BHIBOJIbI C/I€J1aJ1 HETIOJIHBIE.
OtMmerka "3" craBuTCS, €CIIN YYEHUK:
1. npaBUIIBHO ONPEIEIINII LIeJIb OIBITA; paOOTY BBIIOJIHAET IPABUIBHO HE MEHEE YeM HaIOJIOBUHY, OJJHAKO 00BEM BBINOJIHEHHON YaCTH TaKOB, YTO
MO3BOJISIET MOYYUTh MPABUIBHBIE PE3YIbTATHI U BBIBOJIBI 10 OCHOBHBIM, IIPUHIIMITAAIBHO BaKHBIM 33/1a4aM paOoTHI;
2. wu noa6op o0opya0BaHus, 00BEKTOB, MATEPHAJIOB, a TAKXKe pabOThI 10 HaYally OINbITA IIPOBEJI C IIOMOLIBIO YUUTEJIS; WK B X0/1€ IPOBEICHUS
OTIbITa U U3MEpPEHUI ObUIN AOMYIEHB! OINOKH B OMMCAHUN HAOJI0IeHUH, (POPMYIHpPOBAaHUU BBIBOIOB;
3. OIBIT IPOBOJWIICS B HEPALIMOHATIBHBIX YCIOBUAX, YTO MPUBEJIO K MOITYUYEHHUIO PE3yJIbTaTOB C OOJIbIIEH MOrPEIIHOCThIO; WK B OTUYETE OBLIH
JOTYIIEHBI B OOIIEH CII0KHOCTH HE 00Jiee TBYX OMIMOOK (B 3aMUCAX €AUHUI], H3MEPEHUX, B BEIUUCICHUSX, Tpadukax, TabauIax, cxemax, u T.1.) He
NPUHIUIHAIBHOTO ISl TaHHOHM paboThl XapakTepa, HO MOBJIMSBILUX Ha Pe3yJbTaT BbINOJIHEHUS;
4. nomyckaet Tpyoyro ommoOKy B X0/Ie IKCIIepuMeHTa (B 00bICHEHHH, B 0(DOpMIIEHIHU paOOThI, B COOJIFOICHUH MPABIII TEXHUKHU 0€3011aCHOCTH TIPU
paboTe ¢ MaTepuanaMu 1 000pyI0BaHHEM ), KOTOPAst UCIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIS.
OtMmertka "2'" craBUTCS, €CIIN YUYEHUK:
1. He ompeaenHI CAMOCTOSTENLHO 1IEJTb OIBITA; BHIIOJHIII Pa0OTy HE MOJHOCTBIO, HE OJATOTOBUII HY>KHOE 000pYA0BaHUE U 00BEM BBINOJIHEHHOM
gacTy pabOTHl HE MO3BOJISET CAENATh IPABUIIbHBIX BBIBOJIOB;
2. WM OTIBITBI, U3MEPEHUS, BBIUMCIIEHUS, HAOIIOICHNS IPOU3BOIMIINCH HETIPABUIIBHO;
3. uiu B XoJie paboThl U B 0TUETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEIOCTAaTKH, OTMEUYEHHbIE B TpeOOBaHUAX K oLeHke "3";
4. nonmyckaert J1Be (1 6oee) rpyOble OIMOKHU B X0/I€ SKCIIEPUMEHTA, B 00bACHEHHH, B 0)OpMIICHUU paboThl, B COOIIOIEHUH MTPABUIT TEXHUKHU
0€e301MacHOCTH MpH paboTe C BELIECTBAMU U 000PYI0BaHHEM, KOTOPbIE HE MOKET HUCIIPABUTh JaKe M0 TPEOOBAHUIO YUUTES.

OneHka caMOCTOATEIbHBIX MHCBMEHHBIX H KOHTPOJILHBIX PadoT.



Otmetka "'5" cTaBuTCS, €CIM YUYECHUK:
, yd
1. BeImoTHMII paboTy 0e3 omMdOK 1 HETOYETOB;
b
2) nomyctui He OoJiee OJTHOTO HeloYeTa.
OrMerka "4" cTaBUTCH, €CIIM YUYEHUK BBIITIOJIHWI Pa0OTY MOTHOCTHIO, HO IONYCTWII B HEM:
b 2
1. He Gomnee o1HOM HETPYOOH OIMIMOKM M OTHOTO HEI0YETA,
2. unu He 6oJiee IByX HEJOUYETOB.
Otmerka "3" cTaBUTCS, €CIM YUEHUK IPABUIBHO BBHITIOIHUI HE MeHee 2/3 paOoThl MK IOYCTHIL:
1. He GoJiee IBYX IPyOBIX OMIMOOK;
2. wnu He OoJee oTHOW TPYOOH M OIHOM HerpyOoi OMOKK U OAHOTO HEJ0YETa;
3. unu He 60J1ee IBYX-TPeX HErpyoObIX OIMMOOK;
4. Uy OHOU HETpyOOi OITMOKHU U TPEX HEJOUYETOB;
5. WM TIPH OTCYTCTBUU OLINOOK, HO NMPU HATMYUU YETHIPEX-TISITH HEJOUETOB.
2
Otmetka "2" cTaBUTCSA, €CIIM YUYCHUK:
1. jomycTui 4ucao omUOOK M HEIOUETOB MPEBOCXOAsIIee HOPMY, IIPU KOTOPOI MOKET OBITh BhICTaBIIeHA OlleHKa "3";
2. WM €CITU TIPABUIILHO BBITIOJTHIII MEHEE ITOJIOBHHEI pa0OTHI.
OueHka BbINOJHEHHUS TECTOBBIX PadoT M0 OMOJIOTHH:

OLICHKA MHHUMYM MaKCHMYyM
5 90 % 100 %
4 71% 89 %
3 51 % 70 %
2 0% 50%

OneHnBaHue NPOEKTHOM DaﬁoTbl 1o 0MOJIOTHH

OO01e TpedoBaAHUA K MPOEKTHOM padoTe Mo OMOJIOruH.

Hpe,Z[CTaBJBIeMHﬁ MMPOCKT HOJIKCH UMCTb TI/ITy.]'IBHLII\/'1 JIUCT C YKA3aHUCM: (I)aMI/IJ'II/II/I, HMCHHU, OTUCCTBA UCIIOJIHUTCIIA U PYKOBOJIUTCIIA (eﬁ) IIPOCKTA,
Ha3BaHUC MPOCKTA, roaa HaAllMCaHUA pa60TBI, YKa3aHHuEM Heiel u 3ajgad HpOCKTHOfI pa6OTLI.

COI{Cp)KaHI/Ie HpOCKTHOﬁ pa6OTLI AOJIDKHO BKJIFOYATh TAKUEC PA3/1CJIbl, KAK:

¢ BBCACHHC, B KOTOPpOM 000CHOBBIBACTCS AKTYAJIIbHOCTb BLI6paHHOf/'I i paCCManHBaCMOﬁ HpOGJ’IeMH;



* MECTO ¥ BpeMsl BHITIOJIHEHUS PaOOTHI;
* KpaTKO€ ONMMCAHHE UCIOIb3YEeMbIX METOUK C CChIJIKAMH Ha MX aBTOPOB (€C/IM TaKOBbIE HEOOXOAMMBI I pabOThl MIIM UCIIOIb30BAIKCH B HEM);
* CHUCTeMaTU3UpOBaHHBIC, 00pabOTaHHBIC PE3yIbTAThl HCCIEIOBAHUM;
* BBIBO/JIb, C/I€IAHHBIE IIOCJIE 3aBEPILEHHs paOOThI HaJl IPOEKTOM;
* IPAKTHYECKOE UCIIOJIb30BAHUE PE3YIbTATOB IIPOCKTA;
* CcoLMalbHAs 3HAYUMOCTb IIPOEKTA;
* npuiioxkeHue: Gororpadun, CXeMbl, UepTEKHU, TepOapu, TAOIUIBI CO CTATUCTHUYECKUMH JAaHHBIMU U T.]1.
Kputepun onieHKH NPOEKTOB 110 OMOJIOIHH:

* YETKOCTh MOCTaBJICHHOM 1IeJU U 33/1a4;
* TEMaTUYECKas aKTyaJIbHOCTh U 00BEM HCIIOIh30BAHHOW JIUTEPATYPHI;
* 00OCHOBaHHOCTb BHIOPAHHBIX METOAMK JJIsl IPOBEACHUS UCCIIEI0OBAHUM;
* TIOJIHOTA PACKPBITUS BRIOPAHHOM TEMBI TPOEKTA;
* 00OCHOBaHHOCTb BHIBOJIOB M X COOTBETCTBHE IMOCTABJICHHBIM 33/1a4aM;
* YPOBEHb TIPEJCTABJIICHHBIX JAHHBIX, TOJYYCHHBIX B XOJI€ HCCJICIOBAaHUS BBIOpaHHOW mpobiembl (0ObekTa), WX 00paboTka (mpu
HEOOXOIUMOCTH);
* aHAJIM3 MOJYYCHHBIX JAHHBIX;
* Hanuyue B paboTe BHIBOAA WU MPAKTUYECKUX PEKOMEHIAIN;
* KadyecTBO OodopMicHHS PAadOTH (Haymuyue (OoTOMATEPUAIOB, 3apPUCOBOK, CIHCKA HCIIOJIB3YEMOW JIMTEPATyphl, TepOApHBIX MAaTEPHATIOB K
MpPOeKTaM Mo OOTaHUKE U T.J.).
Kputepuu o11eHKH BBICTYIJIEHHS TOKJIATYUKA 0 3a1IUTe MPOEKTA:

* 000CHOBaHHOCTb CTPYKTYpBHI JIOKJIaJIa;

*  BBIYWICHEHUE IIAaBHOIO;

* TOJHOTa PacKpbITHUs BEIOPAHHOW TEMATUKHU MCCIEeI0BaHUS P 3alIUTE;

*  HCIOJIB30BAHME HATJIATHO-ULIIOCTPATUBHOIO MaTEPUAa;

*  KOMIIETEHTHOCTb, 3pYAHPOBAHHOCTb JOKJIaT4MKa (BBICTYHAIOIIEr0) U YMEHHE €ro ObICTPO OpUEHTHPOBATHCS B CBOEH paboTe MpH OTBETaxX Ha
BOIIPOCHI, 3aJ]JaBaeMble KOMUCCHUEHN (WIEHaMU KIOPU WUJIH SKCIIEPTHOW KOMHUCCHEMN);

* ypOBEHb MPEICTaBICHMs [OKJIaJa IO IPOEKTy (YMEHHE IOJIb30BaThCS NPU M3JIOKEHUHM JOKJIaJa M OTBETax Ha BOIPOCH MarepHalaMi,
MOJIYyYUEHHBIMH B XOJI€ MCCJIEIOBaHUs), YETKOCTh M SICHOCTh IMPH OTBETaX HAa BCE BO3HMKAIOUIME B XOJE JIOKJIaJa BOMPOCHI MO MPOEKTY, YTO
SABIISICTCS HEOTHEMJIEMbBIM ITOKA3aTeJIEM CaMOCTOSITEIbHOCTH BBITIOJIHEHUS pabOoTHI 110 BHIOpAaHHOH TeMe.



Jlutepatypa u cpencTBa 00y4CHHUS:
[Tporpamma: [Iporpamma mo Guonoruu Asist 001Ie00pa3oBaTeNbHBIX KON (COopHUK buonorus. Paboune nporpammel. [IpenqmerHast muHus
yueOHMKOB «JInHus xu3Hm». 10—11 Kmaccer: yue6. mocodue miist 001meo0pa3oBaTe/IbHBIX. OpraHu3anuii: 6a30Beiii ypoBeHb / B. B. Ilaceunuxk, I'. T

[IBenos, T. M. Epumoa. — M. : [Ipocsemenue, 2017

VYuebnuk: buonorus. O6mas 6uonorus. 10-11 xi.: yueOnuk ans o6meoOpa3oBaTenbHbIX yupexaenuil / A.A.Kamenckuii, B.B.Ilaceunuk,
A.M.Py6uoB: - M., IIpocBemenue. 2019 .
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(Yuebnuk: buonorus. O6mas ouonorus. 10-11 ki1.: yaeOHUK a1 001meoopa3oBaTenbHbIX yupexkaenuii / A.A.Kamenckuii, B.B.ITaceunuk,
A.M.Py6moB: - M., [IpocBemenue. 2019»)

0 -
Ne Tema ypoxa/ Tun ypoka Oby4 Ilnannpyemble o0pazoBaTe/ibHbIe Pe3yJbTaThI Tlata
n/n cac (B coorBercTBUM ¢ PT'OC)

OB3
NNpeIAMETHbIC METANPEAMETHDBIC JUYHOCTHbIC INJAaH (l)aKT
YV

BBenenue (54.)

1/1

buoiorus B cucreme Hayk
Beoownuuii
Axmyanuzayus 3nanuti

2/2

OOBexT u3yyeHus 6GMOIOrun

bBeceoa ¢ snemenmamu obvAcHeHus,
cocmasnenue mabauyvl

3/3

MeTo/ 161 HAyYHOTO
O3HAHUA B OMOJIOTUH

Jladoparopnas padora 1
«HAcnosb30BaHue Pa3THIHBIX
METO10B NP

U3yYEeHUH OHOJIOTHIECKUX

00beKTOB
Kombunuposannuiii.

4/4

bronornueckne cuctemsl
U UX CBOWCTBa
JlabopaTopnasi paGora 2

«MexaHHU3MBI caMoperyjasainum).
Kombunuposannutii.

5/5

O06o0maromuii ypox no reme:
«buoJjiorust B cucreme Hayk.
MeToabl HAY4YHOT 0

HmeTs npencTaBieHue o
Ounosorun, KaKk HayKe o
JKUBO MPUPOJE; O
npodeccusix, CBI3aHHbBIX C
Ouonorueii; 06 ypoBHEBOI
OpraHU3aI1U KUBOU
MIPUPOJIBIL.

3HaHue OMOJIOTUYECKUX
HayK 1 00BEKTOB UX
U3ydyeHUs. 3HaHue
MPU3HAKOB KUBBIX
OpraHU3MOB, YMEHHUE J1aBaTh
UM XapaKTEPUCTUKY.
Paznuuenune 06beKTOB
J)KMBOW U HEKUBOU
Npupobl. 3HaHUE U
co0Ir0/IeHrEe TpaBuIl
paboTHI B KabUHETE
oumonoruun

Onpenenars MecTo
OHOJIOTHH B CHCTEME
Hayk. OmeHUBaTh
BKJIAJ] pa3TUIHBIX
Y4EHBIX-ONOIIOTOB B
pa3BHUTHE HAYKH
OHOJIOTHH

Brinensats
OCHOBHBIE METO/IBI
OMOJIOrHYECKUX
HCCIICIOBAHNH.

OOBACHATH
3HaYEeHHE OUOJIOIHH
JUIST TIOHUMAaHUS
Hay4YHOH KapTUHbI
Mupa

CocraBneHue Ha
OCHOBE padOTHI

C Y4eOHHUKOM U
JPYTUMH
UH(POPMAIIMOHHBIMH
HUCTOYHUKAMU

Bocnuranue y
yyaumxcs 4yBcTBa
TOpPAOCTH 3a
POCCHICKYIO
OHOJIOTUYECKYIO

HayKy.

Tlo3HaBaTenbHBIA
HHTEpEC K
€CTECTBEHHBIM HayKaM.

ITonumanue
MHOroo0pasusi 1
€IMHCTBA YKUBOI
MIPUPOIBI HA
OCHOBAaHUHU 3HAHUH O
MIPU3HAKAX KHUBOTO.

Peanmuzamnuu
ITHYECKUX
YCTaHOBOK TI0
OTHOILIEHUIO K
OMOJIOTHYECKUM
OTKPBITHUSM,




NO3HAHUS B OMOJIOTHMN
(KOHTpOJIBLHBII TecT 1)

Ypox 0b60bwenus u cucmemamuzayuu

3HAHUU

CXEMBI,
pacKphIBaroIIeH
3Tanbl IPOBEICHUS
Hay4YHOI'O
UCCIIEIOBAHUS U UX
B3aUMOCBSI3b.
YMeHue onpenenarsb
LeJIb YpOKa U
CTaBUTb 3aJ1a4H,
HEOOXOIUMBbIE JUIs
€€ JOCTHKEHHUSL.
Ymenue
BOCIIPUHUMATH
MH(OpMaIHIO Ha
CIIyX, paboTtaTh B
COCTaBe TBOPYECKUX

rpym.

UCCJIEJIOBAHUSIM U UX
pe3yJibTaram;

MouJekyasipablii ypoBens (13 4.)

6/1

MonexkyJspHbIA ypOBEHbB:
o0111as1 XapakTepUCTHKa

Ypox uszyuenus u nepsuunoco
3aKpenieHus 3HaHull

3HAThL OCHOBHBIE METOIBI
W3YYEHUS KIIETKU; UMETh
MIPEJICTABJICHHUE O
MOJIEKYJISIPHOM YPOBHE
OpTaHU3aIH KUBOTO.

712

Heoprannueckue Bemecrsa:

BOda, COJIN
Kombunuposanmuwiii.

3HaTh COCTaB, CTPOCHUE U
(GYHKIIMHM OPTaHHYECKUX
BEILIECTB, BXOAIINX B

8/3

Jlunnael, X CTpoeHne n
GyHKINU.

Kombunuposannutii

COCTaB JKHBOTO;

3HaTh ONpEEIICHNE
OCHOBOIIOJIATAFOLINX

yFJ’ICBO,Z[BI, HUX CTPOCHUC U

HOHSTHIH:
aTOMBI U MOJIEKYJIBI,

Onpenensrtsb
MIPEeIMET, 3a/1a49U |
METO/IbI
HCCJIEIOBAHUS
LIMTOJIOTHH KaK
HAYyKH.

OOBIACHATD
3HAYEHUE
LUTOJIOTMYECKHUX
HUCCIIEIOBAHUN JUIA
pa3BUTHUA
OMOJIOTHH U

YMeTh OOBSICHATE
HEOOXO0IMMOCTh
3HAHWUH O KJICTOYHOMH
TEOPHH JIJIs1
MMOHUMAaHUS
€MHCTBA CTPOCHUS
51
(GYHKIIMOHUPOBAHHUS
OpPTaHUYECKOTO
Mupa.

OBiagenue
MHTEJUIEKTYaJIbHBIMU
YMEHUSIMH:




9/4

GyHKIIHAH.

Kombunuposannwiii

10/5

benku, cocras u CTpyKTypa.
Kombunuposanuwiil , gbloopounas
nposepka mempaoeil

11/6

benku. ®yHkuun 6e1KoB

KomOnHMpOBaHHBIH

12/7

JlaGoparopnas padora 3
«O0Hapy:xeHune

JInnunaos, yriieBoaoB, 0eJKOB ¢
NOMOIIbI0O KA4eCTBEHHbIX
peakuuiin

YPOK -NpaKmuxKym

13/8

®epmeHTh - buonornyeckue
KaTaJn3aTophl.
JlabopaTopnas padora 4
«Karanurtudeckas
AKTHBHOCTH (pepMEHTOB (Ha
npumepe

aMHJIa3b1)»

Kombunuposannwiii

14/9

O06o001maonuii ypok no reme
«XHUMHYECKHI COCTAB KJIECTKN»

(KOHTPOJILHBIN TecT 2)
Ypox 0b60bwenus u cucmemamuzayuu
3HAHULL

15/10

HYKJ'ICI/IHOBBIC KHCJIOTHI:
JIHK u PHK

Kombunuposannutii

AT® u apyrve HyKJICOTUBI.

OpraHUYECKHEe U
HEOpPraHMYECKUE BEIECTBA,
KOBaJICHTHAS

CB$I3b, MAKPO3JICMEHTHI,
MUKPOIJIEMEHTHI,
OHMOIIOIMMEDHI:
TOMOTIOJIUMEPHI U
reTepOTIOIHNMEPHI.

OCo00EHHOCTH XUMHYECKOI0
CoCTaBa JXKHUBBIX
OpPraHnu3MoB.

Heopranuueckue u
BelecTa. Poib BOJEI,
MUHEPAIBHBIX COJICH B
OpraHu3Me.

OC00EHHOCTH XUMHYECKOIO
CoCTaBa JXHUBBIX
OpTraHnu3MOB.

Opranndeckue BELECTBA.
Ponb yrieBonos, TMNuaoB,
0€JKOB, HYKJICMHOBBIX
kuciotr, AT® B opranuzme

MexaHu3M eNCTBUS
KaTajln3aTopoB B
XUMHUYECKUX PEAKIUSX.
OHeprus akTUBALINY.
Crpoenue epmeHTa:
AKTUBHBIN LIEHTD,
cyOctparHas
cnenupuIHOCTb.

Apyrux
OHMOIOrNYECKUX

HayK
OOBACHATD
3HAYCHHE
KJICTOYHOU T€OpUHU
JUTSL Pa3BUTHS
ounosorun
CpaBHHBaTh
XAMHUYECKUMN
COCTaB KHUBBIX
OpPraHU3MOB U T€J
HEXUBOM
MIPUPOJIBI, IEIATh
BBIBOJIBI HA
OCHOBE
CpaBHEHHSI.
OOBACHATH POJIb
HEOPTaHMYECKUX
1 OPTaHHYECKUX
BEIIIECTB B KJIETKE
XapakTeprus3oBaTh
KIIETKY KaK
CTPYKTYpPHYIO
SIMHHUILY KUBOTO.
PazButue
MO3HABATEIHHOTO
WHTEpeca K
U3YYCHUIO
Oounonoruu u
MEXKTPEIMETHBIX

JIOKa3bIBaTh,
CTPOHUTH
paccyxacHHUs,
aAHAIM3UPOBATH,
JieaTh BBIBOJIBI.

CdopmupoBaHHOCTH
TI03HABATEIIbHBIX
UHTEPECOB U
MOTHBOB,
HaITpaBJICHHBIX Ha
U3YyUCHHE TEMBI.
Bnanenue
COCTaBJISTFOLITUMH
yueOHO-
UCCIIEIOBATEIbCKOM
JESTEIIEHOCTBIO.

YMmeTb 00BSACHATh U
IPUMEHSTH 3HAHUS B
[IPaKTUYECKON
JeSITEIbHOCTH

VYBaXUTEIBHO
OTHOCHUTBCH K
YUUTETIO U
OJIHOKJIACCHUKAM.

Haxonuts BeIXOA U3
CIIOPHBIX CUTYallUM.

Kputnunoe
OTHOILIEHUE K CBOUM
MOCTYTIKaM,




16/11

Buramunbt
Kombunuposannwiti

17/12 Bupycsr
Kombunuposannuwiii.
18/13 O0o0mAKOIIMIE YPOK IO TeMe

«MoJ1eRyIpHbIi YPOBEHb
OPraHM3alMHU )KHBOH NPUPOALI»

(KOHTPOJILHBII TecT 3)
Ypox o0606wenus u cucmemamuzayuu
SHAHUU

KodepmeHTs!.

Otnmuust pepMeHTOB OT
XUMUYECKUX
KaTaau3aTopos. benku-
AKTUBATOPHI M OENKU-
UHTUOUTOPBI

3HaTh 0 BUpYycaxX Kak
HEKJIETOUHBIX (popmax
KU3HU.

3HaHWUH NpHU
U3Y4CHHUH
MaTepuana o
XUMHUYECKHX CBSA3X
B MOJIEKYJIaxX
BELIECTB,
HUCKYCCTBEHHOM
MIOJIy4E€HUU
OpraHUYECKUX
BEUIECTB U IP.

Pemenne
OMOJOrHYECKUX
3a7a4 B ICIAX
noarotoBku k EI'D.

[IpoBoauTH
OMOJIOTHYECKHE
HCCIICIOBaHUS U
JienaTh BBIBOJBI Ha
OCHOBE
MOJTYYCHHBIX
pe3ynbTaToOB.

IlpumensaTe Mopaenu
" CXEMBI iV}
pelieHnss y4eOHBIX H
MO3HABATENLHBIX
3ajay;

Brnanets npuémamu
CMBICJIOBOT'O YTCHMUS,
COCTaBJIATH TE3HUCHI U
IUTAHBI - KOHCITEKTBI

OCO3HaHUE
OTBETCTBEHHOCTH 3a
WX TTOCJICACTBUSI.
[Torumanue
3HaueHUs 00yyeHUs
IS TIOBCETHCBHOM
JKU3HU.

dopMHUpOBaHHE
COOCTBEHHOI
MTO3HUIUHU I10
OTHOILIEHUIO K
OHOJIOrHYeCKOI
uHpopmanuu,
MOJTy4aeMOoi

U3 Pa3HbBIX
HCTOYHUKOB.
PazButne
IT03HABATEILHOTO
UHTEpeca npu
U3YYCHUN
JIOTIOJTHUTEILHOTO
MaTepuana
yueOHUKa




TI0 pe3ybTaTaMm
YTCHHS,
KJIacCH(pUIUPOBATH
U BBIOMPATH
KPUTEPUH IS

KJaccu(uKaum.
Kuerounsbiii yposens (17 4.)

19/1 Kierounslii ypoBeHb: 001Ias 3HAThL OCHOBHBIE METOIBI Onpenensrtb YMeTb 00BSICHATE
XapaKTepI/ICTI/IKa. KHCTOqHaﬂ I/I3yquI/I$[ MPEAMET, 3aJ1a4U U HCO6XOI[I/IMOCTB
TCOPUA KJICTKH, OCHOBHBIC METO/IBI 3HAHHUHU O KIICTOYHOH

> TEOPHH JIS
a6 . s ITOJIOKEHUS KIIETOYHOM HCCIIEIOBAHMS pun I
abopaTopHas padora TEOPHH; HMETb LHTONOMH KaK MTOHUMaHUS
TexHUKAa MUKPOCKONUPOBAHMS [pECTABIICHHE O €IMHCTBA CTPOCHUS
«CpaBHeHHE CTPOCHHS KJIETOK HayKH. u
. KJIETOYHOM YPOBHE
pacTeHuii, ;KUBOTHBIX (G YHKITMOHUPOBAHHUS
. OpraHu3aIH )KHBOTO 5
rpudoB U 0aKkTepuii Mo OOBACHATH OPTraHU4YeCKOro
MHKPOCKOIIOM Ha OrpegeneHue 3HAYCHHUE MUpa.
TOTOBBLIX MHUKpOINpenapaTax u UTOJIOTHYECKUX
pounpenap OCHOBOMOJIAraloIInX > OBnanenue
HMX OIHCAHHE. HOHSTHIA: HCCIICAOBAHUMN JIJIs
: WHTEJUICKTYaJIbHBIMU
LIUTOJIOTUS, METOBI Pa3BUTHA yYMEHHAMH:
Beoouwiii. Axkmyanuzayus 3nanui M3ydeHHs KJICTKH, OUOJI0THHU U I[OKaSI)IBaT.L
ApyTHux ’
20/2 CrpoeHue KIeTKH. YIBTpalleHTpH(yrupoBaHHe, 6 CTPOUTH
KIeTOUHAS HOJIOTHYECKHX
Knerounas memOpana. HayK paccyxaeHus,
[Huromna3zma. Kietounsiit ;eopm. 5 aHaJIN3UPOBATh,
nenTp. Ilurockemner HaTk OCOOCHHOCTH OB LACHSTE JIeTaTh BBIBOJIBL.
JlaGopaTopuas paGoTa 6 CTPOEHHUSI KIETKU SyKapHOT
«Habumionene ¥ TIPOKApHUOT. 3HA4YCHUE CdopmupoBaHHOCTH
IJIa3MOJIN3A U JeI1a3MoJIn3a B FTCTORHOM TCOPHH | TO3HaBATE/LHBIX
s it CrpoeHue KIeTKH. JUISL Pa3BUTHS HHTEPECOB U
JIeTKax CX0nCTBO IPUHIUIIOB OHOIOTHI MOTHBOB,

KOXKHIbI JIYKA).

MMOCTPOCHUS KIICTKH.

HaITpaBJICHHBIX Ha




beceoa

21/3

Pu6ocomsl. Snpo
DHIOIUIa3MaTHYECKAs! CETh.

Kombunuposanmuwiii.

22/4

Bakyonu. Kommieke ["osbmxu.
JIN30COMBI.

JlabopaTopnasi paGora 7
«IIpurorosjenue,
paccMaTpuMBaHUE U ONUCAHHE
MHUKPOINPEeNnapaToB KJIETOK

pacTeHuii».
Kombunuposanmuwiii.

23/5

Muroxonapuu. Ilnactunsr.
OpraHou/ibl IBHKEHHS.
Knerounble BKIOUECHUS.
JlabopaTopnas padora 8
«Habmaonenue

JABUKEHHMS UTOMJIA3MBbI Ha
npumMepe JUCTa

3JI0/1en».

Kombunuposannswiil.

24/6

OCO6EHHOCTH CTPOEHUS KIIETOK
IIPOKAPUOTOB U

JYKapHOTOB.

JlabopaTopnasi paGora 9
«CpaBHeHue

CTPOEHHH KJIETOK PaCTeHHui,
’KHBOTHBIX,

rpu0oB u 0aKTepuiD).

Kombunuposannwiii

OCHOBHBIE YaCTU U
OpPTaHOUIBI KJICTKH, HX

byHKIIUN

Ornpenenenue
OCHOBOITOJIAralOIIHNX
MMOHSATHUH,
XapaKTePU3YIOLTUX
0COOCHHOCTH
CTPOCHHMSI OPTaHOU]IOB
KJICTKH.

3HaTh 00 0OMEHE BELIECTB U
MIPEBPAIICHUE YHEPTUHU KaK
OCHOBE KHU3HEIEATEIbHOCTH
KJIETKH.

Nwmets npencrasieHue o
reHe, KOJIOHEe, aHTHKO/IOHE,
TPUILICTEC, 3HATDH
0COOEHHOCTH MPOLIECCOB
TPAHCIAOWHA U
TPaHCKPHUITLIUH.

3HAaTh CITOCOOBI TUTAHUA
OpTaHU3MOB.

NmeTs npencraBieHue o
(dazax MHUTO3a, TIPOIIECCE
pEAYIUINKAIINH, )KU3HEHHOM
IIUKJIE KJIETKH, HHTepda3ze

3HaTh MPOLIECCHI
KU3ZHEJEATENBHOCTH
KJICTKH.

Xapakrepus3oBaTh
KIIETKY KakK

CTPYKTYPHYIO
€IUHHUILLY KUBOTO.

Brigenare
CYILIECTBECHHBIC
MIPU3HAKU
CTPOCHHUSI KIIETKHU.

Paznnuats Ha
TabJIUIAX U
TOTOBBIX
MHKpOIpenaparax
OCHOBHBIC YaCTH U
OpTraHOU/IbI
KJIETKH.

HaGOmomate u
OITMCHLIBATH KJIETKU
Ha IT'OTOBBIX
MUKpOTpenaparax

OOBACHATD
0COOEHHOCT
M KJIETOYHOT'O
CTPOCHUS
OpraHU3MOB.
BrrsaBaaTe
B3aMOCBSI3U

U3YYEHUE TEMBI.
Bnanenune
COCTABJISIOIINMU
y4eOHo-
HCCJIEIOBATEIbCKOM
IEeITEIbHOCTEIO.

VYMeTh 00BSICHATE U
PUMEHSTH 3HAHUS B
MPaKTUYECKOU
JIEATEIbHOCTH

VYBaXUTEIBHO
OTHOCHTBCS K
YUUTETIO U
OJIHOKJIAaCCHUKAM.

Haxonuts BeIXOX U3
CIIOPHBIX CUTYallUH.

[IponykTuBHOE
oOmieHue u
B3aMMO/ICHCTBHUE
B IIpo1Iecce
COBMECTHOM
yueOHOU
JESTEITLHOCTH C
Y4ETOM NO3ULUU
ApYyrux
YYaCTHUKOB
JeSATEeTLHOCTH TPH
o0CyXIeHUU
BITUSTHUSI
HapKOT€HHBIX




2517

O6o0maromuii ypox no reme
«Oc00eHHOCTH CTPOCHUS
KJIETOK KHBBIX OPTraHU3MOB)

(KOHTPOJILHBII TecT 4)
Ypox 0b60bwenus u cucmemamuzayuu
SHAHUU

26/8

OOMeH BelecTB U NMpeBpalleHue
SHEPrUU B KJIETKE.

Ypox uszyuenus u nepsuunozo
3aKpenieHus 3HAHUlL.

27/9

DHepreTuvecKkii 0OMeH B KIIETKE.

Kombunuposanmuwiii.

28/10

Tume! KJIE€TOYHOTO ITUTAHHA.

DOTOCHHTE3 U XEMOCUHTE3.
Kombunuposanmuwiii.

29/11

[InacTnyeckuii 0OMeH: OMOCUHTES

0enKoB
Kombunuposanmuwiii.

30/12

Peryssinus TpaHckpunuu u
TPAHCJIAIOUU B KJICTKC

" OpraHusme.
Kombunuposanmuwiii.

31/13

Jlenenue kiaeTku. MuTo3.
Kombunuposanmuwiii.

32/14

Jenenue knetku. Meiios.
[TonoBbIe KIIETKH

IIpakTHyeckas padora
«Pemenne JIEMEHTAPHBIX 3a/1a4

10 MOJIEKYJISIPHOW OMOJI0THI».
Kombunuposanmuwiii.

Ornpenenenue
OCHOBOITOJIAraroIIuX
MOHSATHH:

0OMeEH BEIIIECTB,
SHEpreTHYECKUuil 0OMeH,
IUIACTUYECKHUI OOMEH,
MeTaboau3M. ['uKoaun3.
Knerounoe npixanue. Lpki
Kpebca.

JlprxaTeapbHast 1eTb.
OKHCIIUTEIIBEHOC
dbochopriupoBaHHe.
Nwmets npencrasieHue o

TUIIaX KJICTOYHOI'O IIMTaHUA:

(OTOCHHTE3 U XEMOCHHTE3
3HaTh, KaK MPOUCXOJISAT
OCHOBHBIE ATaIlbI
OouocuHTe3a Oenka.
XpaHEeHue, rnepeaaya u
peanu3anus
HacJIeaCTBEHHOU
uHpopMaluu B

KJIETKE. YMETh
MOJIb30BaThCSA
TEHETUYECKUM KOJIOM.
Pemars Guonornyeckue
3a/lauu, CBA3aHHBIC

C OIIpENIEICHUEM
MOCIIEI0BATEIbHOCTH
HYKJIEMHOBBIX KUCIIOT U
YCTaHOBJIEHHEM
COOTBETCTBUM MEXAY HEU U
MOCIIEI0BATEIHHOCTHIO

MEXly CTPOCHHUEM

1 QyHKITUSIMU
KJIETOK.

[IpoBoauTth
OHMOJIOIHYECKHUE
HCCJIEIOBAHUS U
JIeJIaTh BBIBOJIBI HA
OCHOBE
MIOJTyYSHHBIX
pe3yJIbTaTOB.

CpaBHUBaTh
CTpOEHHE
IYKaPUOTUYECKHUX

u
MPOKAPUOTUUECKHUX
KJIETOK Ha OCHOBE
aHanusa
MOJIYYEHHBIX
JTAHHBIX

Breigenars
CYIIIECTBECHHBIC
MPU3HAKU
MpOLIECCOB OOMEHa
BEIIIECTB.
OOBSCHATH
KOCMHUYECKYIO POJTh
(dboTocuHTE32a B
ounocdepe

BEIIECTB Ha
MIPOIIECCHI B KIIETKE.
Hcnonw3oBanue
cpeacts UKT B
perieHuu
KOTHUTHUBHBIX,
KOMMYHHUKATUBHBIX
u
OpraHU3aIMOHHBIX
3aj1a4.

OBnanenue
METOaMH Hay9IHOTO
HO3HAHUS,
UCTIOJIb3YEMBIMHU
py OUOJIOTUYECKUX
UCCIIEIOBAHMSIX B
npoiiecce
BBITTOJTHEHHS
1a00paTOPHBIX
pabor.




33/15

O06o01mamuii ypok no reme
«KJi1eTo4HbIi YPOBEHb
OPraHM3alNHu )KMBOM MPUPOABI»
(KOHTPOJILHBIN TECT 5)

Ypox 0b60bwenus u cucmemamuzayuu
SHAHUU

34/16

Ob6o06maromuit ypox
KOH(EepPEHIIHS IO UTOTaM
y4eOHO-UCCIIeI0BATENbCKOM
U MPOCKTHOM JESITeIbHOCTH

Ypox 0b60bwenus u cucmemamuzayuu

35/17

OpraHmauI/m IIOATOTOBKH

k EI'D

Ypox 0b606wenus u cucmemamuzayuu
3HAHUU

aMUHOKMHCIIOT B
HENTHE.

3a/1a4y 110 MOJIEKYJISIPHOU
ouonoruu

Brinenars
CYIIIECTBEHHbBIC
MPU3HAKY TIpoliecca
OMocHHTE3a OEJIKOB
H €ro MEXaHU3M
Brinenars
CYILIECTBEHHbBIE
MPU3HAKU
MPOIIECCOB
JKU3HEICATCILHOCTH
KJICTKH.

OOBACHATD

MEXaHU3MBI
peryJsuu

IIPOIIECCOB
JKH3HEIEITENHHOCTH
B KJIETKE.
OmnpenensTh MUTO3
KaK OCHOBY
oecronoro
Pa3sMHOXKEHUS U
pocta

ITocTpoenue
MEHTAaJIbHON KapThl
MTOHATUI
OTpakaroueun
CYILIHOCTb
ITOJIOBOTO
Pa3MHOKEHUs
OpraHN3MOB.




IIponykTuBHOE
oO1ienue u
B3aHUMOJCHUCTBIE

B Ipolecce
COBMECTHOM
yaeOHOMH
JIESATCIIBHOCTH C
YYETOM TTO3UTINU
Apyrux
Y4YaCTHUKOB
JIeATETLHOCTH TpU
o0CyXIeHUN
BOITPOCOB
MEHOTHYECKOI0
JICIICHUS KIICTKH.
OsBnagenue
METOAaMH
Hay4HOI'O IMO3HAHUS
B IIpoI1iecce
CpaBHUBAHUS
MPOIIECCOB MUTO3a
U Meio3a,
MPOLECCOB
o0Opa3oBaHus
MY>KCKUX U
JKEHCKUX ITOJIOBBIX
KJIETOK Y UeJIOBEKa.
JeMoHncTpanus
HaBBIKOB
IMO3HABATEIIHbHOI
pebnexcun




KAJIEHAAPHOE TEMATUYECKOE IINTAHUPOBAHUE

11 KJIACC
Ne Tema Coneprxanue yueOHOro MaTepuasa Tun ypoka Bun nesarensHocTH ®opmMma Hom. Hara | dak
n/n YUUTENS U KOHTPOJIS T.
3a.. Ilo
yyaIuxcs
TUIany
Pa3jen 1. DBo1loLMOHHOE YUeHHE.
1 | Bo3HukHOBeHUE U Pa3BuTne OGuonoruu B 10AapBUHOBCKUN NEPUO. Ypok JAeKIUs 41 04.09
pa3BuTHE l'ocnoncTBo B HayKe MpecTaBIeHUH 00 (dbopmupoBaHus
HBOJIIOIIMOHHBIX «M3HAYATBHOU 11eN1ecO00pa3sHOCTH HOBBIX 3HAHHH
MPEICTABICHUM. HEU3MEHHOCTH KUBOU MPUPOIBI.
2 | Y. dapBuH u ero Pa3BuTne Guonoruu B 10AapBUHOBCKUN NEPUO. Ypok JAeKIuUs 42 11.09
Teopus l'ocnoncTBo B HayKe MpecTaBIeHUH 00 (dbopmupoBaHus
IIPOUCXOXKACHUS «W3Ha4YaJIbHOMU 11e51ecO00pa3HOCTH» U HOBBIX 3HAHHUH
BUJIOB. HEU3MEHHOCTH KUBOMH MPUPOJIBI.
3. | Jloka3arenbcTBa Jloxazamenvcmea 3801104UU. Jlexmus ¢ 43 18.09
HBOJIIOLUH. JJIEMEHTaMHU
Oeceibl
4 | Bun.Kpurepun Buo. Kpumepuu euoa. Ilonynayus. Ypok Oecena 44 25.09
Bua.llomynsmus. ¢dbopmupoBaHus
HOBBIX 3HAaHUU
5 | Ponb uzmenunBoctu | Ponb usmenuugocmu 6 360110YUOHHOM ®poHTaNBHAsA VYcrHbii 45 02.10
B HBOJIIOL[IOHHOM npoyecce. Oecena ompoc

nporiecce.




6 | bopr0a 3a EctecTBennsbIit 0TOOp- HanpaBistomuii GakTop | KOMOMHUpPOBaHH | DpoHTATBHAS 46 09.10
BBEDKHBAHHE U HBOJIIOLHH. Bl yPOK Oecena
€CTECTBEHHBIN 0TOOD
7 | ®opmbl @DOpMBI €CTECTBEHHOT'O 0TOOpa B MOIYJISALIUSAX 47 16.10
€CTECTBEHHOTO
orbopa B
MO YJISITHSX
8 | Hpeiid reHos, Hpeiid reHOB U U30JIALUS KaK SBOJIIOIUOHHBIE | YPOK Pabora c Yerubii 48,49 23.10
M30JSUs- PaKTOphl | (PaKTOPBHI. dbopmMupoBaHHua | YI€OHHKOM onpoc
JBOJIIOLIUHU HOBBIX 3HAHUU
9 | IIpucnocobsienHocTh | [Iprcrnoco0IeHHOCTh OPraHU3MOB K Cpefie koMOmHMpOBaHH | Pabora ¢ 50 30.10
— pe3yabTar OOUTaHUS KaK pe3ysbTaT AeHCTBUS Bl YPOK y4eOHUKOM,
NecTBHS (PAaKTOPOB | €CTECTBEHHOI'O 0TOOpA. caMoCTOsITeNIbHAs
HBOJTIOIIHH. pabota, C/I-nauck.
H3yuenue npucnocodbienHocmu op2aHu3zmMos K
cpede obumaHus.
10 | BumooOpa3zoBanue. | BumooOpazoBanue. koMmOuHupoBaHH | JIeknus u 6ecena 51 13.11
BIN YPOK
11 | OcHoBHBIE I nasnvle Hanpasnenus 260110YUOHHO2O Ypox ®poHTATBHBIN TecTupoBa | 52 20.11
HaTpaBJICHUS npoyecca. bBuonozuueckuii npoepecc u (dbopMHUpOBaHUS | OIPOC HUE
3BOJIIOIUH. ouonocuueckuti pecpecc (A.H.Cesepyos). [lymu | HOBbIX 3HAaHUHN

00CMUNCEHUS DUOTIO2UYECKO20 npoepecca.

Cxembl coomuouieHus nymet npo2pecCcusHou
buono2u1eckoll I801I0YUU.




12 | O606menue: Bu. IIposepounas paboma. VYpok npoBepku | Tect u [Tomr. 27.11
DBOJIIOLIMOHHOE U OLICHKU CaMOCTOSITEJIbHAS 10-11
y4eHue. 3HAHUU paborta paznen
13 | Pa3BuTHe Pa3zBuTHe npepcTaBneHUi 0 IPOUCXOKICHUN Ypok PaGora c 53,54 04.12
MIPEJICTABICHHUIA O *u3HU. COBPEMEHHBIC B3TJISIbI HA dbopMupoBanus | y4eOHHUKOM
MIPOUCXOXKICHUN BO3HUKHOBEHUE KH3HH. HOBBIX 3HAHUI
KU3HU.
CoBpemeHHbIE
B3IJISIBI HA
BO3HUKHOBCHHUE
KHU3HH.
14 | Pa3BuTHE XU3HHU B Pa3Butue xu3Hu Ha 3eMiie B apXEUCKYIO U koMOuHMpoBaHH | Pabora ¢ YcrHbii 55-57 | 11.12
KPHUIITO30€ U POTEPO30MCKYIO ApbI. [IepBbIe ciebl KU3HH Bl YPOK y4eOHUKOM, OIpoC

1ajaco30¢€.

Ha 3emiie. [losBieHne Bcex COBPEMEHHBIX
TUIIOB 0€CIIO3BOHOYHBIX KUBOTHBIX. [lepBbie
XopaoBble. PazBuTre BOJHBIX paCTEHUM.

Pa3BuTHe XU3HU B IIAJIEO30UCKYIO 3pY.
Oontonus PacTenuii; nosiBjieHne NepBbIX
COCYJMCTBIX PACTEHUM; TAaIOPOTHUKH,
TOJIOCEMEHHBIE pacTeHUs. BO3HUKHOBEHHE
MIO3BOHOYHBIX: PbIObI, 3eMHOBOJHBIE,
[IPECMBIKAIOLIHECH.

Penpooyxkyuu kapmun, ompasxicarowux gayny u
@ropy pasnuyuHsIx 3p U NEpUoOos.

Pazsumue srcuznu na 3emne 6 me3030uckyro
apy. llosenenue u pacnpocmpanenue

oecena. CJI-muck




I’lOKpbll’l’lOC@M@HHblxpaCWleHuﬁ. Bosnuxknosenue
nmuy u miaekonumarouux. Bbmupayue OPQGHMX
COJIOCEMERHBIX U NPECMBIKAIOUWIUXCAL. .

Cxembl pazsumusi yapcme HCUBou NPUpoosl.
Okamenenocmu, omneyamxu pacmeHuil 8
OpesHUX NOPoOax

15 | Pa3Burue xu3HU B Pa3Butne )Xu3HU B ME3030€ 58, 18.12
Me3030€. Pazsutue 59,61
KU3HU B KaiHO30€.

16 | KonTponbHas 25.12
pabota 3a mepBoe
TIOJTYTOJIHE

17 | Jlexuus Ha TEMy Jlexuus Ha Temy «McTopus pa3BUTHSA )KU3HU Ha 15.01
«Ucropus pazButus | 3emie»
KHU3HHU Ha 3eMiie»

Paznea 2. IIpoucxo:kaenue yenoBeka.

18 | bimxaitmme Mecmo uenosexa 6 s#cueot npupooe. Ypox Jlexyus ¢ YcrHbii 62 22.01
POJCTBEHHUKH Cucmemamuueckoe nonodiceHue 8uoa (bopMHUpOBaHUS | 21eMEHMAMU orpoc
4eJoBeKa Cpeau Homosapiens 6 cucmeme scueommnozo suoa. HOBBIX 3HaHUH. | Oeceowl.

KHNBOTHBIX

Cmaouu 380110yuU Yenoseka. OpesHeuuull
ueo6eK, OpesHuUll 4elloeek, nepeule
cospemeHHbie T00U.

Mooenu ckenemos uenogexa u nO360HOYHbIX




HCUBOMHDBIX.

19 | OcHoBHBIE 3TaIBI OcHosHble 5manvl 360.10YUU NPUMATOS. VYpok uzydyenust | CamocrositennbHass | YCTHBIN 63 29.01
IBOJTIOIUH HOBOTO pabota OIpoc
IPUMAaTOB. MaTepuana
20 | IlepBbie [lepBbie mpeacTaBuTenu poaa Yenosex. Ypoxk Jlexuwus. PaboTa ¢ 64 05.02
MPEACTABUTENH POJA (dbopmupoBanusi | TabIUIIAMHU.
Yenosexk. HOBBIX 3HAHUU
21 | TlosiBnenue Tlossnenue yenosexa pazymmozo. CamocTtosiTenpbHas | TectupoBa | 65. 12.02
4esioBeKa pabora. HUe
pa3yMHOrO.
22 | dakropsl 3Bomonun | Ceoticmea uenogexa Kak OuoCoyuanbHo20 Ypok Pabora c 66 19.02
YeJI0BEKa. cywecmea. Jsudxcyujue cuibl ahmpono2enesa. dbopMHUpOBaHUS | YICOHHKOM.
@. DHeenvc o ponu mpyoa 6 npoyecce HOBBIX 3HAHUM
npespauerus 00e3bsHbl 8 Hel0BeKd.
Bzaumoomuowenue coyuanbnozo u
OUOI02UYUECKO20 8 IBONIOYUL HeN0BEKA
23 | O6o6maromuit ypok | O60011eHIEe U TOBTOPEHHUE BOIIPOCOB TEMBI VYpoxk npoepku | CamoctositenbHas | TectupoBa | [lot.14 | 26.02
o TeMe «Pa3BuTHE OPraHNYECKOTO MUPAY. Y OLICHKH pabora. HUE pazzmen
«IIpoucxoxaenne [IpoBepounas padora. 3HAHUI
KU3HU Ha 3eMIIe.
[Ipoucxoxnenue
YEJIOBEKAY.

Pa3gea 3. DxkocucreMsl.




24 | Ilpeamet u 3a1a4n [IpeameT u 3aaa9u SKOJOTUH. DKOJIOTHIECCKUE KoMOuHMpOBaHH | JIekuusi ¢ 67 04.03
9KOJIOTHH. (bakTopbI Cpebl. B YPOK. JJIEeMEHTaMU
DKOJIOTHYECKHE Oecenpl.
(akTopsI Cpembl.
25 | AbuoTtnueckue AbuoTtnueckue GpaxkTopsl cpensl. Poib Ypoxk Pabora ¢ TecTupoBa | 67 11.03
(hakTOpHI CpeIbl. TEMIIepaTypbl, OCBEILIEHHOCTH, dbopMupoBaHus | yUCOHHUKOM. HUE
BJIQXKHOCTH U JPYTUX (PaKTOPOB B HOBBIX 3HAHUI
KHU3HEICATEIILHOCTH COOOIIECTB.
WHTeHCuBHOCTS JeicTBHS (hakTopa
Cpeibl; OrpaHUYMBAIONIHIA (AKTOP.
B3aumoneiictBue (hakTOpoB Cpelbl,
TpeJIeITbl BBIHOCIUBOCTH.
26 | buornueckue buotnueckue GpakTopsl Cpebl. [Ipumenenue CooOuienue YcrHbii 68 18.03
(bakTOpsI Cpebl. KoHKypeHIIus1, XUIITHUYECTBO, 3HAHUH Ha yUaIIAXCSL. OIpoC
B3anmoneiicteue Mapa3uTU3M, KOMMEHCAIN3M, MIPAKTHUKE
MONYJISALUNA Pa3HbIX | HEUTpaIU3M
BHJIOB.
27 | Coobmrectsa. Coobwecmsa. Ixocucmemol. Ypoxk Jlexmus —Oecena. 69 01.04
DKOCUCTEMBI. (dhopmupoBaHust
HOBBIX 3HAHUM
28 | IloTok >HEprHUM U buomacca, yenu numanus, sxonocuueckas 70 08.04
1[N MUTAHUS. nupamuoa
29 | CroiicTBa Yemoiiuusocmo, camopecynayusa. Cmena YcrHbii 71,72 15.04




skocucteM. CMeHa

O6mo1eHO30B. [I[pUunHBI CMEHBI OMOIIEHO30B;

OTpoc

IKOCUCTEM (dbopMUPOBaHKE HOBBIX COOOIIIECTB.
30. | ArporieHo35bI. Aepoyenoswbl. [Ipumenenue 3Ko102udecKuUx Ypox Jlexumst ¢ 73,74 22.04
[Tpumenenue 3HAHUL 8 NPAKMUYECKOU 0esimelbHOCMU (dbopmMHupoBaHUS | dIEMEHTaMHU
HKOJIOTHYECKUX yenosexa. HOBBIX 3HaHUI | Oecenpl.
3HaHUU B
IIPAaKTUYECKOU
JeSTEeITbHOCTH
YeJI0BEKa.
Pasnen 4. buocdepa u yenosek.
31 | CocraB u ¢pyakuu | Cocmas u ¢hynxyuu duocgpepoi. Ypok Pa6ora c 75 29.04
ouocdepsi. (dbopMupoBaHUA | YICOHHKOM.
HOBBIX 3HAHUU
32 | KpyroBopot KpyroBopot XuMHUECKHUX 3JIEMEHTOB. VYpok ycBoeHust | ®@poHTaNIbHbBIN 76,77 | 06.05
XUMHUYECKHUX buoreoxnmuueckue nporeccsl B obuocdepe HOBBIX 3HAaHUH | OIPOC, COOOIIEHUS
HIIEMEHTOB. yUaIIAXCS.
buoreoxnmuueckue
MPOIIECCH] B
ouocdepe.
33 | 'moGanbHbIE ['moGanbHbIE SKOJIOTHUECKUE TPOOIIEMBI. [Ipumenenune CamocTrosTenbHas 78 13.05
HKOJIOTHYECKUE 3HaHUH Ha pabora.
poOIEeMBI. MIPAKTHKE
34 | OOmiecTBO U OO01ecTBO U OKpYXKaromias cpeaa. Jlexus, OGecena. 79 20.05

OKpYy>Karolas cpeja.







