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[TOACHUTEJIbBHAA 3AITMCKA

[Ipennaraemast pabouas mporpaMma peaau3yercs pu UCIoib3oBaHuK yueOHuKoB «buomnorus. 10 knace» u «buonorus. 11 kmacey» non
penakmueit mpodeccopa B. B. [Taceunnka. [Iporpamma cocraBiieHa B COOTBETCTBHH ¢ TPEOOBAHUSAMU K pe3yabTaTaM CPEIHETo 001ero oopa3oBaHus,
yTBepkAeHHbIMU DeiepabHbIM FOCYAapCTBEHHBIM 00pa30BaTEeNIbHBIM CTAHJaPTOM CPEIHETO
o01ero oopa3oBaHusl.

[IporpamMma pazpaborana ¢ y4€TOM aKTyallbHBIX 33[1a4 00y4eHUsI, BOCIUTaHUS U pa3BUTUA oOyuaromuxcs. [IporpamMMa yuuThIBaeT ycioBus, HEOOXOAUMbIE
JUISL pa3BUTHS JJMYHOCTHBIX U TO3HABATENIbHBIX KaYeCTB 00yYarOIINXCS.
[IporpamMma BKIIFOYaET 00s3aTEIBHYIO YaCTh Y4€OHOTO Kypca, H3JIOKEHHYIO B «[IpruMepHOl OCHOBHOI 00pa3oBaTeIbHON porpaMmMe o OMOJIOTHU Ha
YpOBHE cpeqiHero oob1ero oopazoBanus» U paccuntana Ha 70 yacoB. B mporpamme coaepKuTcsi MpuMepHbIN NepedeHb Ta00PaTOPHBIX U MPAKTHUYECKUX
pa60T, HC BCC U3 KOTOPBIX 00s3aTeNIbHBI JJIA BBITIOJIHCHUS. Yunurens MOXKeET BI)I6paTI) M3 HUX TC, IJIA MPOBCACHUA KOTOPBIX €CTh COOTBETCTBYIOIINEC YCIIOBUA
B IIKOJIE.

OcBoenme mporpamMMebl 1o OMOJIOTHH 00ECIICUNBAET OBIIAZICHUE OCHOBAMH YUeOHO-HCCIIE0BATENIbCKOM IEITETFHOCTH, HAYYHBIMH METOAAMU
peIIeHUs PA3IMYHBIX TEOPETUUYECKUX U MPAKTUUYECKUX 3a]1au.
N3yuenue 6uonoruu Ha 6a30BOM YpOBHE OPUEHTUPOBAHO HA oOecrieueHrne 0011eo0pa3zoBaTebHON U 00IEKYIBTYPHON OArOTOBKHU BBIITYCKHUKOB.
Ha 6a3oBoM ypoBHe u3yueHue npeamera «buonorus», B 4acT GOPMUPOBAHUS Y 00YHAIOIIMXCS HAYYHOTO MUPOBO33PEHHUS, OCBOSHUS OOIICHAYYHBIX
MCTOJ0B, OCBOCHUS MMPAKTUUYCCKOIO NPUMCHCHHA HAYYHBIX 3HaHI/II71, OCHOBAHO Ha MCXKIIPCAMETHBIX CBA3AX C IIPEAMCTaMHA obnacrei €CTCCTBCHHBIX,
MaTeMaTUYECKUX U TYMaHUTAPHBIX HAYK.

PaGouas mporpamma mo GMOJIOTUH BKJIIOYAET CIEIYIOIINE Pa3aeIbl:

1. [TosicHuTENbHAS 3aITUCKA.

2. O0u1ast xapakTepUCTHKa yUeOHOT 0 MpeIMeTa ¢ OIpeJIeIeHUeM LieNel U 3a/1a4 €ro U3y4eHHUs.
3. Mecto Kypca OMOJIOTHH B y4eOHOM TLJIaHE.

4. Pe3ynbpTaThl OCBOEHUS Kypca OMOIOTHH — JTUYHOCTHBIE, PEAMETHBIE U METarpeIMETHBIE.
5. ConeprkaHue Kypca OMOJIOTHH.

6. [Inanupyemsble pe3ynbTaThl U3y4eHHUS Kypca OUOIOTHH.

7. KasleHtapHO-TeMaTHYECKOE IIJIaHUPOBAHUE.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA

B cucreme ecrecTBeHHO-Hay4HOTrO 00pa3oBaHMs OMOJIOTHS KaK Y4eOHBIHN MpeaMeT 3aHMMAaeT BaXKHOE MECTO B (POPMUPOBAHUH: HAYYHON KapTUHBI
MUpa; GYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOMMOI [l TOBCETHEBHOM KU3HHU; HABBIKOB 3710POBOT0 M 0€30IacCHOTO I YeJIOBEKa U OKpYXKaroleil cpeibl
o0pa3a >kKM3HH; SKOJIOTUYECKOT'0 CO3HAHMS; [IEHHOCTHOIO OTHOIIEHHUS K KUBOM MPUPOJIE U YETIOBEKY; COOCTBEHHOM MO3UIIMHU MO0 OTHOIIEHUIO K
Ouosornyeckoit HH(GopMaIK, TOTydaeMoi U3 pa3HbIX UCTOYHUKOB. M3yueHne Onomoruu co3aaeT ycloBus Ui pOpMUPOBAaHUS Y 00YUarOIIUXCs
HHTCJUICKTYAJIIbHBIX, I'PAXXJAHCKUX, KOMMYHUKAIITMOHHBIX 1 I/IH(bOpMaI_[I/IOHHI)IX KOMHeTeHHI/Iﬁ.

N3ydenue kypca «buosiorus» B cTapiiel IIKoJIe HalpaBJIE€HHO Ha PELIEHUE CAEAYIOIUX 3a1a4:



1) popmupoBaHue cucTeMbl OMOJIOTHYECKUX 3HAHUH Kak KOMIIOHEHTA €CTECTBEHHO-HAYYHOM KapTHHBI MUPA;
2) pa3BUTHE JIMYHOCTU O0YYAIOIUXCA, X MHTEIJICKTYaIbHOE U HPAaBCTBEHHOE COBEPLIEHCTBOBAHUE, (JOPMUPOBAHUE Y HUX TYMAaHUCTUYECKUX OTHOLIEHUN U
HKOJIOTHYECKH 1IeTIECO00Pa3HOTO MOBEICHUS B OBITY U TPYJOBO EATEILHOCTH;
3) BbIPaOOTKY MOHMMAaHUS OOIECTBEHHOM MOTPEOHOCTH B pa3BUTUHU OMOJIOIMH, a TaKkKe (POPMUPOBAHUE OTHOIIEHUS K OMOJIOIMH KaK BO3MOKHOM
obJyactu OyayIIen NpakTHUYEeCKOU IeITeTbHOCTH.

Ilesm Guosnoruueckoro oOpa3oBaHus B cTapuiel mkose GopMyIUpyrOTCs Ha HECKOIBKUX YPOBHSX: IN100aIbHOM, METANIPEIMETHOM, TMUHOCTHOM
U IIPEIMETHOM, Ha YPOBHE TpeOOBaHMI K pe3ysibTaTaM OCBOEHUS COJAEPKAHUS IIPEIMETHBIX IPOrPamMM.

I'noGanbHble 11U OMOIOrHUECKOro 00pa30BaHus SIBJIAIOTCS OOIMMHU [l OCHOBHOW M CTapliel MIKOJIbI M ONPEAEISIIOTCA COLUAIbHBIMU TPEOOBAaHUSMH,
B TOM YHMCJIC U3MEHEHHUEM COIIMAIbHON CUTYalluu Pa3BUTUSI — POCTOM MH(POPMALMOHHBIX MEPETPY30K, H3MEHEHUEM XapaKTepa H Cioco00B OOIICHHS
U COLIMATIbHBIX B3aUMOIEHCTBUM (00BEMBI U CIIOCOOBI MOTYYEHUSI MH()OPMALIK TOPOKIAIOT Psii 0COOEHHOCTEH pa3BUTHSI COBPEMEHHBIX IIOJJPOCTKOB).
Haunbosee npoayKTUBHBIMHU JIs1 PELICHUS 337a4 PAa3BUTHS MOAPOCTKA SBISIFOTCS COLMOMOPAIbHAS M MHTEIICKTYalIbHAs! B3POCIIOCTb.

[Tomumo 3T0ro0, rnodanbHbIe HenH GOPMYIUPYIOTCS C YIETOM PACCMOTPEHHS OMOJIOIMUYECKOro 00pa30BaHus KaKk KOMIIOHEHTa CUCTEMbI 00pa30BaHus B

LIEJIOM, [I09TOMY OHU SIBJISIFOTCSL Hanbosiee 00OLMMH U COL[MAIbHO 3HAUHMbIMHU.

C yuéroMm BblIlI€Ha3BaHHBIX [10/IX0/I0B INIO0AIBHBIMU LETIMH OMOJIOIMYECKOTO
00pa3zoBaHus SBISIOTCS:
— COLHAIU3ANMA 00YJaIOLINXCS KaK BXOXK/JIEHHE B MUP KYJIbTYPbI U COLIMATIbHBIX OTHOLICHUH, 00eCIIeunBarolee BKIIIOYEHNE YUaluXcs B TY UJIU UHYIO
rpyniy J100 OOIHOCTh — HOCUTENS €€ HOPM, LIEHHOCTEN, OpUEHTAlUN, OCBaMBaEMbIX B IIPOLIECCE 3HAKOMCTBA C MUPOM >KUBOM MPUPO/IBL;
— NpHOOIIEeHHe K [T03HABATEIbHON KY/IbType KaK CUCTEME I103HaBaTeIbHbIX (HAyYHbIX) LIEHHOCTEH, HAaKOIJICHHBIX O0IECTBOM B cepe
OMOJIOrN4ECKON HAyKH.
[Tomumo 3TOro0, GHOIOrNYecKoe 00pa3oBaHUe Ha CTApIICH CTYIIEHH IPU3BAHO 00ECIIEUHTh:
— OpHEHTAIHUIO B CUCTEME 3TUYECKUX HOPM U LIEHHOCTEN OTHOCUTEILHO METO/I0B, PE3Y/IbTATOB U IOCTH)KEHUN COBPEMEHHOW OMOJIOTHYECKON HAyKH;
— pa3BHUTHe [I03HABATEIIbHBIX KAYeCTB JIMYHOCTH, B TOM YHCJIE MI03HABATEIbHBIX HHTEPECOB K U3YUYEHHIO OOLIMX OMOIOTHYECKUX 3aKOHOMEPHOCTEH 1
caMOMYy MpoIlecCy HayYHOTO [TO3HAHUS;
— OBJIaJeHHe y4yeOHO-1T03HABATEIbHBIMH U IIEHHOCTHO-CMBICJIOBBIMHA KOMIIETEHTHOCTSIMHU 11 ()OPMHUPOBAHUS TTO3HABATENILHON U
HPABCTBEHHOM KYJIbTYpbl, HAyUHOTO MHUPOBO33PEHUS, a TAKXKE METOA0JIOTHEN OMOJIOIrMYECKOT0 IKCIEPUMEHTA U 3JIEMEHTAPHBIMUA METOJIaMU OHOJIOTMUYECKUX
HCCIICIOBAaHUM;
— (hopMupoOBaHHUeE HKOJIOTMUYECKOTO CO3HAHUS, IEHHOCTHOTO OTHOILIEHUS K )KHUBOW MPUPOJIE U YETIOBEKY.

MECTO KYPCA BUOJIOT'A B YUEBHOM IIJIAHE

KonudecTBo yacoB, 0TBOIMMOE HA M3YUYE€HHE OMOJIOTHH B CTapIle MIKOJIE, 3aBUCUT OT y4eOHOTO TUTaHa YTBEPKACHHOTO 00pa30BaTeIbHOM
opranm3anueii. lanHas padodas mporpamMma paccurTaHa Ha IMpoBejieHre | Jaca KIIACCHBIX 3aHATUN B HEJIEIO IPHU N3YYCHHUH ITPEeIMETa B TCUSHUE JIBYX JIET
(10 u 11 xmaccsr). OGmiee ynciio y4eOHbIX 9acoB 3a 2 roaa oOydenus cocrapinseT 70 4, u3 Hux 35 9 (1 u B Hepemo) B 10 kimacce, 35 4 (1 4 B Henenmo) B 11
KJ1acce.

Kypcy 6uonoruu Ha CTymeHu CpeHEro 00IIero 00pa3oBaHus MPEIIIeCTBYET KypC OHOIOTHH, BKIIFOYAIONINI dJIeMEHTapHbIe CBeIeHUs 00
OCHOBHBIX OHoJorHuecknx o0bekTax. ConmepikaHue Kypca OMOJIOTMH B OCHOBHOMW IITKOJIE, CIY>)KHT OCHOBOM /TSI M3y4YEHHUST O0INUX OMOTIOTHUYECKHIX
3aKOHOMEPHOCTEH, TeOpHil, 3aKOHOB, THUIOTE3 B CTapIIel MIKoJe, T/1e 0c000e 3HaYeHHe MPUOOPETaI0T
MHPOBO33PEHUYCCKUE, TEOPETUICCKUE TOHATHS.



Taxum oOpa3oM, copeprkaHue Kypca OMOJIOTHH B cTapliel mKoje, 6o1ee MOJTHO PacKpbIBaeT 001He OMOIOrHYECKIE 3aKOHOMEPHOCTH, TPOSIBIISIOLIHECS
Ha Pa3HBIX YPOBHSX OpraHU3alUH XHUBOI MIPUPOMIBI.

PE3VJIbTATBI OCBOEHMA KYPCA BMOJIOI' MU

JlesTenbHOCTh 00Pa30BaTEIBLHOTO YUPEKICHUSI 001IeT0 00pa3oBaHus B 00y4eHUH OMOJIOTHH B CPEIHEH (ITOTHOM) IITKOJIE JIOJDKHA OBITh HAlpaBJICHA HA
JOCTHKEHUE 00YUYaIOMIMMUCS CIEAYIOIUX JIMYHOCTHBIX Pe3y/bTaTOB!
1) peanu3anuu 3TUYECKUX YCTAHOBOK MO OTHOLIEHUIO K OMOJOTHYECKUM OTKPBITUSM, UCCIICTOBAHUSIM U UX PE3yJIbTaTaM;
2) mpu3HaHUS BHICOKOI IEHHOCTH JKU3HHU BO BCEX €€ MPOSBICHUSX, 3J0POBbs CBOETO U IPYTHX JIIOJCH, pealn3ali YCTAaHOBOK 310pOBOro 00pasa *KHU3HH,
3) chopMUPOBAHHOCTH MMO3HABATEIBHBIX MOTHBOB, HAIIPABJIICHHBIX HA MOJy4YE€HUE HOBOTO 3HAHUS B 001aCTU OMOJIOTUU B CBSI3U C
Oyaymei mpodecCuoHaNbHON e TENTbHOCTHIO T OBITOBBIMH NMPOOJIEMaMH, CBSI3aHHBIMHU C COXPAaHEHUEM COOCTBEHHOTO 3/I0POBBS M HKOJIOTHYECKOM
0€30MacHOCTH.
MeTanpeaMeTHBIMH Pe3yJibTaTaAMH OCBOSHHS BBIITYCKHUKAMH CTapIIei IIKOJIBI 0a30BOTO Kypca OMOJIOTHH SIBIISIOTCS:
1) oBrazieHre COCTABIIAIOIIMMHU UCCIIEOBATENLCKON U MMPOSKTHON AESITeNbHOCTH, BKIIFOUasi YMEHUSI BUJETh MPOOIeMy, CTABUTH BOIIPOCHI,
BBIJIBUTATH TUIIOTE3bI, JABATH ONPEIEIICHUS TIOHATHIM, KIacCU(PUIIMPOBATH, HAOIIOIATh, TPOBOIUTH SKCIIEPUMEHTEHI, JIeJIaTh BEIBOJIBI U 3aKITFOUCHUS,
CTPYKTYpUPOBATh MaTepHal, OObICHITH, TOKa3bIBaTh, 3AIIUIIATH CBOU HJIEH;
2) ymenwust paboTarth C pa3HbIMH HCTOYHHUKAMH OHOJIOTUYECKON HH(POpPMAITU: HAXOIUTh OMOIOTUYECKYI0 HHPOPMALIUIO B PAa3IMYHBIX HCTOYHHKAX
(TekcTe yueOHHMKa, HAYYHO-TIOMYJIIPHOM TUTepaType, OMOIOTUYECKUX CIIOBAPSAX U CIIPABOYHUKAX ), AaHATM3UPOBAThH U OLEHUBATh HHPOPMAIIHIO,
npeoOpa3oBbIBaTh HHGOPMALIKIO U3 OJHON (OPMBI B IPYTYIO;
3) ciocoOHOCTH BHIOMPATH 1EJIEBBIE M CMBICIIOBBIE YCTAHOBKH B CBOMX JICUCTBHUAX U IMOCTYIKAX MO OTHOIICHUIO K KUBOM MPUPOJIE, CBOEMY 310POBBIO U
3/I0POBBIO OKPYKAIOIIHX;
4) yMeHHs aJIeKBaTHO MCIOJIb30BaTh PEUYEBBIC CPECTBA TS AUCKYCCHUU U apTyMEHTAIlUU CBOEH MO3UIINH, CPABHUBATH Pa3HbIE TOUKU
3peHMsl, apTyMEHTHPOBAThH CBOIO TOUYKY 3PEHHSI, OTCTAMBATH CBOIO MO3UIIHIO.
IIpenmMeTHBIMHU pe3yJIbTATAMH OCBOCHHUSI BHITYCKHUKAMU CTapIIel MIKOJIbI Kypca Ononoruu 6a30BOro ypoBHs SBISIOTCS:
B nosnaeamenvnoii (unmennexkmyanvhoii) cgepe:
1) xapakTepucTUKa cofiepKaHusl OMOJIOTHYECKUX TeOpHil (KIeTouHasi, 3BONIOLIMOHHAs Teopus lapBuHa); yueHus: Bepnaackoro o 6uocdepe;
3aKOHOB MeH 1es1, 3aKOHOMEPHOCTEH H3MEHUYNBOCTH; BKJIa a BBIAAIONINXCS YIEHBIX B Pa3BUTHE OMOIOTHYECKOW HAYKH;
2) BbIIeTICHHE CYIIECTBEHHBIX MTPU3HAKOB OUOJIOTMYECKUX 00BEKTOB (KJIETOK: PACTUTENBHBIX U )KUBOTHBIX, TOSACPHBIX U SIIEPHBIX, TOJIOBBIX U
COMAaTHYECKUX; OPTaHU3MOB: OJHOKJIETOUYHBIX H MHOTOKJIETOYHBIX; BUIOB, SKOCHCTEM, OHoc(hepsl) U IporieccoB (0OMEH BEIIECTB, pa3MHOXKEHHE, IEJICHNE
KJIETKH, OIJIOJJOTBOPEHHE, IEHCTBHE HCKYCCTBEHHOT'O M €CTECTBEHHOTO0 0TOOPOB, (POPMHUPOBAHNE MPUCTIOCOOIEHHOCTH, 00pa30BaHuE BHJIOB, KDYTOBOPOT
BEIIIECTB | MPEBpAIICHUS
SHEPTUU B IKOcHCTeMax u ouocdepe);
3) oObsicHeHNE poTi OUOIOTHHU B (HOPMUPOBAHUHN HAYYHOTO MHUPOBO33PEHUS; BKJIaga OMOJIOTHYECKUX TEOpU B POPMUPOBAHUE COBPEMEHHOM
€CTECTBEHHO- HAYYHON KapTUHBI MHUPa; OTPUIIATEIILHOTO BIUSHUS aJIKOTOJIs, HUKOTHHA, HAPKOTHUUYECKUX BEIIIECTB HA PA3BUTHE YEIIOBEKA; BIUSHUS
MYTareHOB Ha OPTaHU3M YEJIOBEKa, SKOJIOTUIECKUX (PaKTOPOB HA OPTaHW3MBI; PHUYMH 3BOJIOINN, H3MEHSIEMOCTH BHUJIOB, HAPYIICHUH Pa3BUTHSI
OpPraHU3MOB, HACJIEICTBEHHBIX 3a00JI€BaHU, MyTallui, YCTOHUYNBOCTH U CMEHBI IKOCUCTEM;
4) npuBeJIcHNE T0KA3aTEIIbCTB (apTyMEHTAIHS) €INHCTBA KUBOW M HEXXHBOU MPUPOJIBI, POACTBA )KUBBIX OPTaHU3MOB; B3aMOCBSI3€i OpraH3MOB
U OKpYXaroleil cpeibl; He0OOXOAUMOCTH COXPAHEHUsI MHOT000pa3usl BUJIOB;



5) yMeHHe noab30BaThCsl OMOTOTHYECKON TEPMUHOIOTHENH M CUMBOJIUKOI;

6) peleHne IeMEHTApHBIX OMOJOTMUECKUX 3ajjay; COCTABICHHUE HIEMEHTAPHBIX CXEM CKPELIMBAHUS U CXEM [IEpPEeHOCca BEILECTB U SHEPTUU B HIKOCUCTEMAX
(uenu nUTaHUA);

7) onucanue ocobeil BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIO;

8) BBISABIICHUE N3MEHYUBOCTH, IIPUCIIOCOOICHUI OPTaHU3MOB K Cpe/ie 00UTaHusl, ICTOYHHKOB MyTareHOB B OKpYKaroIel cpese

(KOCBEHHO), aHTPOIIOI'€HHBIX U3MEHEHHUH B SKOCUCTEMAX CBOEH MECTHOCTH; H3MEHEHHUH B SKOCUCTEMAX Ha OMOJIOTMYECKUX MOJAETISX;

9) cpaBHEeHHE OMOJIOTUYECKUX OOBEKTOB (XMMUYECKUI COCTAB TEJ KUBOW M HEXUBOU MPUPOIBI, 3aPOIBIII YETIOBEKA U APYTUX MICKOIMHUTAIOLIHX,
IPUPOHBIE SKOCUCTEMBI U arpO3KOCUCTEMBI CBOEH MECTHOCTH ), IIPOLIECCOB (€CTECTBEHHBIN M UCKYCCTBEHHBIN OTOOPBI, I10JIOBOE U OECII0NI0E PA3MHOXKEHNU)
U GOpMYJIMPOBKA BBIBOJIOB HA OCHOBE CPAaBHEHHS.

B yennocmno-opuenmayuonnoii cepe:

1) aHanu3 1 OIEHKA PA3JIMYHBIX TUIIOTE3 CYIIHOCTH KU3HH, TIPOUCXOXKICHUE YEIIOBEKA U BOZHUKHOBEHHUE KU3HU, TNI00aTBHBIX YKOJOTHYECKUX pobiIeM

U IyTeH UX pelIeHus, TOCIeACTBUNA COOCTBEHHON AEATENbHOCTH B OKpYXKatolle cpeze; 61onornyeckoi HHGOpMaIum, nojy4aeMoi u3 pasHbix
HCTOYHUKOB;

2) olLleHKa 3TUYECKUX aCHEKTOB HEKOTOPBIX MCCIEIOBAHUI B 00J1aCTH OMOTEXHOJIOTHH (KJIOHUPOBaHKE, HCKYCCTBEHHOE OIJIOZJOTBOPEHHE,

HaIpPaBJIEHHOE U3MEHEHHUE T€HOMA).

B cehepe mpyooeoi oeamenvrnocmu: oBnageHEe yMEHUSMH U HaBbIKAMU TIOCTAHOBKU OMOJIOTMYECKUX SKCIIEPUMEHTOB U OOBSCHEHUSI UX PE3YyJIbTATOB.

B cepepe pusuueckoir desamenvrnocmu: 060CHOBaHUE U COONIOICHNE MEP MPO(PUIAKTUKY BUPYCHBIX 3a00JI€BaHUMN, BPEIHBIX IPUBBIYEK

(KypeHue, ynotpedyieHue alnKoroisi, HApKOMaHMsl); IPaBUJI IOBEJCHUS B OKpY’KaloIIen cpee.

COHEPXAHUE KYPCA BUOJIOT' A

BuoJiorus kak KOMILIEKC HAYK O KUBOI Npupojae

buonorus kak KOMIUIEKCHasI HayKa, METObl HAYYHOTO MTO3HAHUS, UCTIONb3yeMble B Ouosoruu. Cospemennvie Hanpagnenus 6 buono2uu. Ponb 6uonoruu B
GbopMHpPOBaHUK COBPEMEHHON HAyYHON KapTHUHBI MUPA, TPAKTUUECKOE 3HAUCHHE OMOIOTHYECKUX 3HaHUM. bromornueckue CUCTEMBI Kak MPEAMET U3yUCHUS
Ounonoruu.
CtpykTypHble U GYHKUMOHAIbHbIE OCHOBBI KU3HU

MonekynsipHble OCHOBBI )kM3HH. Heopranmdeckue BeniecTBa, ux 3HaueHue. OpraHudeckue BemecTBa (yriaeBoabl, TUMUAbI, OEIKH, HYKJICHHOBBIE
kucioTel, AT®) u ux 3Hauenue. buononumepsl. Jpyeue opeanuveckue sewjecmea kiemxu. Hanomexunonoeuu 6 ouonoeuu.

[{uronorusi, METO1bI HUTOJIOTHH. POJIb KJIE€TOUHOM TEOPUHU B CTAHOBIIEHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHpa. KiieTku npokapuot
1 SykapuoT. OCHOBHBIE YaCTU U OPTaHOUIBI KJIETKH, UX (DYHKIIHH.

Bupycsl — Heknerounas Gpopma KU3HU, MEPHI MPOPUIAKTUKN BUPYCHBIX 3a00JIEBaHUI.

KuznenestenpbHoCTh KIeTKH. [InacTudeckuit ooOMeH. @oTocuHTE3, XeMOCHHTE3. buocuHTe3 Oenka. DHepreTudeckuit oOMeH. XpaHeHue, epenaya
U peasin3alius HacJleCTBeHHOM nHpopmanuu B kietke. [ enernueckuit koa. I'en, renom. I'enomuxa. Bauanue napkozennvix geujecme na npoyeccol 6
K1emke.

Knerounsrii uki: uaTepdasa u genenue. Muto3 u meios, ux 3HaueHue. CoMaTUYECKUe U MOJIOBBIE KIETKH.

Opranmnsm
Opraau3M — eIruHOE TIeNOoe.
KuznenesTenbHOCTh Opranu3Ma. Perymsmus ¢yHKiuii opraHu3Ma, roMeocTas.



PasmHoxeHne opranu3MoB (Oecroioe U osioBoe). Cnocobwvl pasmHodiCceHUs y pacmenuti U Hcueommusix. VIHIUBUAyaIbHOE pa3BUTHE OpraHU3Ma
(oHTorenes). [IpuuuHsl HapyleHnit pa3BUTUs. PerrpoayKTHBHOE 310pOBbE YETIOBEKA; NOCIEICTBHSI BIUSHUS aJIKOT0JIsl, HUKOTHHA, HAPKOTUYECKUX BEILIECTB
Ha SMOpPHOHAIBHOE Pa3BUTHE YeToBeKa. JKuszHenHble Yyukibvl pasuvix epynn opeasu3mos.

I'enernka, MeTobl reHETUKH. ['eHETHUYECKAss TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHBI HacieacTBeHHOCTH I'. Mennensa. XpomocoMmHas
Teopus HacieAcTBeHHOCTH. Onpeznenenue nojia. CuemnyieHHoe ¢ 0JI0M HacjleJ0OBaHueE.

I'eneTtuka yenoseka. HacneacTBeHHble 3a00J1€BaHUS U€JIOBEKA U UX MPENYNPEKICHUE. DTUUECKHE aCIIEKThl B 00JaCTH MEIUIUHCKON T€HETUKH.

I'enotun u cpena. HenaciencreenHnas uaMeHuuBOCTh. Hacnencrsennas n3smMeH4nMBOCTb. Myranuu. MyTareHsl, MX BIMSHHUE HA 3J0POBbE YEIIOBEKA.

Jomectukanus u cenekuus. Meronsl cenekunu. buotexHomnorus, e€ HarpaBiIeHUs U IEPCHEKTUBHI pa3BUTHs. buobesonacrnocme.

Teopus 3BoTIOLUHA

Pa3BuTHe 5BOIIOLIMOHHBIX UEH, 3BOIOLNOHHAA Teopus Y. Jlapeuna. CuHTeTHYECKas TeOpus IBOMOLNUN. CBUIETENBCTBA HBOIIOLMN KUBOU
npupobl. MUKpo3BOIIOLUS U MakposBoitonus. Bun, ero kpurepuu. [lomynsiius — snemeHTapHas €AMHULIA YBOJIOLNHU. J[BUXKYILIME CHIIbI BOIIOLUH, UX
BJIMSIHUE Ha FeHO(OoH/] nomysiuuu. HanpaBieHus 3BOIOLHH.

MHoroo0pa3ue OpraHu3MOB KaK pe3yJbTaT dBOIIOUH. [IpuHIMIBI KiTacCu(pUKAIH, CHCTEMAaTHKA.
Pa3BurTne xu3Hu Ha 3emiie

I'unoTe3bl npoucxoXaeHUs )KU3HU Ha 3eMiie. OCHOBHBIE ATallbl IBOJIOLMN OPraHMYECKOro MUpa Ha 3eMIle.

CoBpeMeHHBbIE MTPEJICTABICHHS O IPOUCXOXKICHUH YeJI0BEKa. DBOJIIOLUS YeloBeKa (aHTponorenes). J[Buxkyue cuibl anTporioreHesa. Pacel yenoBeka,
UX MIPOUCXOXKIECHHUE U €AUHCTBO.

Opranu3msl 1 OKpY:Kal0IIas cpeaa

[TpucnocoOaeHns OpraHu3MOB K JICHCTBHIO SKOJIOTUIECKUX (PAaKTOPOB.

buoreonenos. Oxocucrema. Paznoobpasue sxocucteM. BzauMooTHOIIEHUS TONMYJISAIMHA pa3HbIX BUAOB B 3KocucTeMe. KpyroBopot BelecTs u NOTOK
SHEPrUU B IKOCHCTEME. Y CTOMUMBOCTD U TMHAMUKa 3KocucTeM. [locaencTBus BIUsSHUS JesITEbHOCTH YelloBeKa Ha 3kocucTeMbl. CoxpaHeHue
61opa3Ho00pa3ns Kak OCHOBA YCTOHUMBOCTH 3KOCHUCTEMBI.

Crpykrypa 6uocdepnl. 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOChEpHI.

Kpyzoeopomwi sewjecms 6 buocgepe.

['moGanpHBIe aHTpONIOreHHBIE U3MEHEHUs B Orocdepe. [Ipobiembl ycToiiunBOro pa3BuTusl.

Ilepcnexmuevl pazeumus OUONOSUHECKUX HAYK.
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IIpumepHBbIii NepeYeHb JJA00PATOPHBIX M NPAKTHYECKHUX PAa0oT (HA BHIOOP yuMTeIs1):

. Ucionb30Banue pa3imyHbIX METOJI0OB IPU U3YYSCHUH OMOJIOTHYECKUX OOBEKTOB.

. TexHrka MUKpOCKOIIUPOBAHUSI.

. 3yueHne KIeTOK pacTeHUH 1 >KUBOTHBIX O] MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE.
. IlpuroroBnenue, paccMaTpuBaHUE U OMMCAHUE MUKPOIIPENapaToB KJICTOK PACTEHHA.

. CpaBHEHHE CTPOEHUS KJIETOK PaCTEHH, )KUBOTHBIX, TPHOOB U OAKTEPHIA.

. I3y4yenue nBMKEHUS [IUTOILIA3MBI.

. 3ydenue mia3Moimsa u Jemia3MoiIn3a B KIeTKaxX KOXKHUIIBI JIyKa.

. I3y4enue (hepMEHTATHBHOTO PACILEIICHNS TIEPOKCHIA BOJOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KJICTKAX.

. OOHapyxeHue OeNKoB, YIIIEBOIOB, TUINA0B C IOMOIIBIO KAUECTBEHHBIX PEAKLIUil.

. Beigenenune JJHK.

. I3ydyeHne kataIuTHYeCKON akTHBHOCTH (DEPMEHTOB (Ha MpUMEpe aMUIIa3bl WU KaTallasbl).
. Habnmronenue MuTo3a B KJIeTKax KOHUMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparax.

. I3yuenue XxpoMOCOM Ha TOTOBBIX MUKpOIIpENaparax.

. Isydyenue craanii Meiio3a Ha TOTOBBIX MUKpOIIpEnaparTax.

. I3yuenue cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIpErapaTax.

. Periennie snemMeHTapHbIX 33/1a4 M0 MOJIEKYJISIPHOI OMOJIOTHH.

. Borsinenme IMPHU3HAKOB CXOACTBA 3ap0;11)1me171 YCJIOBCKA U APYIrUX IMO3BOHOYHLIX JXMBOTHBIX KaK JOKAa3aTCJILCTBO UX POJACTBA.

. CocTaBJieHHE 2JIEMEHTAPHBIX CXEM CKPEIIUBAHUS.

. Permrenne remeTmueckux 3a7ad.

. I3y4yeHue pe3ynpTaToB MOHOTHOPUTHOTO U JUTUOPUTHOTO CKPEITUBAHUS Y APO30(PUIIHI.
. CocTaBiieHHE U aHAIIN3 POAOCIOBHBIX YEIOBEKA.

. I3yueHune n3MeHYMBOCTH, IOCTPOCHHUE BAPUALIMOHHOIO PsiJia U BApUALMOHHOW KPUBOM.

. Onucanue gpeHoruna.

. CpaBHeHUE BUAOB 110 MOP(POIOTHIECKOMY KPUTEPHIO.

. Onucanue mpucrnocoOJIEHHOCTH OpraHU3Ma U €€ OTHOCUTEIILHOTO XapakTepa.

. BoisiBnenue npucnoco6aeHnii OpraHu3MoB K BIUSHUIO PA3IMYHBIX IKOIOTUYECKUX (PaKTOPOB.
. CpaBHEHHE aHATOMHYECKOTO CTPOEHUSI PACTEHUHN Pa3HBIX MECT OOUTaHMUSI.

. MeTonsl u3mepenust GakTopoB Cpebl 0OUTaHUSI.

. I3y4yeHue 3KOJIOrMYeCKUX alanTaluid 4eJ0BeKa.

. CocTaBieHue NUIIEBLIX IIETICH.

. I3y4yeHue u onucaHue 3KOCUCTEM CBOEU MECTHOCTH.

. MogenupoBaHue CTPYKTYp U IPOLIECCOB, TPOUCXOASAIINX B SKOCUCTEMAX.

. O11eHKa aHTPOIIOTCHHBIX U3MEHEHHH B TIPUPOJIC.



[INIAHUPYEMBIE PE3VYJIbTATBI U3YUEHUA KYPCA BUOJIOT
B pe3yabrare uzydenusi yueOHoro npeamera «buosiorusi» Ha ypoBHe cpeHero (ImoJHoro) ooumero o0pa3oBaHus BbINTYCKHUK HA 0a30BOM
YPOBHE HAYUHTCH:
— pacKpbIBaTh HA MIPUMeEpax poJib OMOJIOTHH B POPMUPOBAHUU COBPEMEHHON HAYYHOM KapTUHBI MUPA U B MIPAKTUYECKON JESATEILHOCTH JIIOCH;
— TIOHMMATh U OIMCHIBATH B3AaUMOCBSI3b MEXK]Iy €CTECTBEHHBIMH HayKaMH: OMOJIOTUEH, PU3UKOM, XMMHUECH; YCTaHABIIMBATH B3aMMOCBS3h
MPUPOJIHBIX SBJICHUII;
— TIOHMMATh CMBICTI, Pa3JIMYaTh U OMUCHIBATh CUCTEMHYIO CBSI3b MEX/1y OCHOBOTIOJIATAIONUMHU OUOIOTUYECKUMHU TIOHATUSMU: KIIETKA, OPTaHU3M,
BHJI, DKOCUcTeMa, orocdepa;
— TPOBOJUTH FKCIIEPUMEHTHI 110 U3YUYEHUIO OMOJIOTHIECKIX OOBEKTOB U SBJICHUM, OOBSICHATH PE3Y/IbTaThl SKCIIEPUMEHTOB, aHATU3UPOBATH
uX, GOpMyIUpOBaTh BHIBObIL;
— HUCIOJB30BaTh OCHOBHBIC METO/IbI HAYYHOTO MO3HAHUS B YICOHBIX OMOJIOTHYECKHUX MCCIEAOBAHUSIX, IIPOBOIUTH IKCIICPUMEHTHI 10
U3YYEHHUIO OMOJIOTUYECKUX OOBEKTOB U SIBJICHH, O0BSACHATH PE3YyIbTAaThl SKCIIEPUMEHTOB, aHATM3UPOBAThH UX, (HOPMYIUPOBATH BHIBOJIBI;
— (GOpMyIIMPOBATh TUIIOTE3bl HA OCHOBAHHUH MTPEIJIOKEHHOW OMOJIOTHYecKOl MH(OPMALIUY U TIPeIaraTh BAPUAHTHI IPOBEPKHU THITOTE3;
— CpaBHUBATh OMOJIOTUYECKHE OOBEKTHI MEXLy COOOM MO 3a/IaHHBIM KPUTEPHSIM, JIEJIaTh BHIBOJIBI U YMO3AKIIOUEHUS HA OCHOBE CPABHEHUS;
— 00OCHOBBIBATh €IMHCTBO KUBOU M HEXKUBOU MPUPOIBI, B3AUMOCBSI3H OPraHU3MOB M OKPYKAIOMIEH cpeibl HA OCHOBE OMOJIOTUYECKUX TEOPHUI;
— IPUBOJIUTH MPUMEPHI BEIIECTB OCHOBHBIX I'PYIIN OPraHUYECKUX COCIMHEHUN KIETKH (OeKOB, )KHUPOB, YIIIEBOA0B, HYKJIIEMHOBBIX KHUCIOT);
— pacrno3HaBaTh KJICTKHU (POKAPUOT U DYKAPUOT, PACTEHUM U KUBOTHBIX) 110 ONMKMCAHUIO, HA CXEMAaTHUYECKUX U300paKEHUSX; YCTAHABIIUBATH CBS3b
CTpOeHHS U (PYHKIINI KOMIIOHEHTOB KJIETKH, 000CHOBBIBATH MHOT0O0Opa3ue KIETOK;
— OOBSACHATH MHOTOOOpAa3He OPraHNU3MOB, IPUMEHSIS IBOJIOIUOHHYIO TCOPHIO;
— OOBSACHATH MPUYNHBI HACIEACTBEHHBIX 3a00JI€BaHMUIA;
— BBISIBIIATh U3MEHYMBOCTh Y OPTaHU3MOB; CPAaBHUBATh HACIIC/ICTBEHHYIO 1 HEHACJIC/ICTBEHHYIO HU3MEHYHUBOCTH;
— BBIIBJISITH MOpQosoruueckue, (Gu3noIorHiIeckre, MoBeIeHYeCKUe alaliTallid OPTaHU3MOB K cpesie OOUTaHUS U IEHCTBUIO IKOJIOTUYECKUX (PaKTOPOB;
— COCTAaBJIATh CXEMBI IIEPEHOCA BEIIECTB M DHEPTUHU B dKOCHUCTEME (IIENU TUTAHHUSA);
— TPUBOJIUTH JI0KA3aTEIHCTBA HEOOXOAUMOCTH COXpaHEHHs OMOpa3HO0Opa3us Uisl yCTOWYMBOTO PA3BUTHS U OXPAHBI OKPYKAIOIIEH Cpebl;
— OIIEHUBATH JIOCTOBEPHOCTH OMOJIOTMYECKON HHPOPMAIIUU, TTOTYICHHON U3 Pa3HbIX HCTOYHUKOB;
— TIPEICTABIATh OMOTOTHYECKYI0 HH(POPMAIIHMIO B BHJI€ TEKCTA, TAOIHIIbI, TpaduKa, AMarpaMMbl U JIeNaTh BEIBOJIBI HA OCHOBAHUHU
MIPE/ICTABICHHBIX JAHHBIX;
— OILIGHUBATh POJIb TOCTHKEHUHN TEHETUKH, CENEKIINU, OMOTEXHOJIIOTUH B MMPAKTUYECKON JAESITEILHOCTH YEIIOBEKA;
— OOBSICHSITH HETATHBHOE BJIMSIHUE BEIIECTB (JIKOTOJIsl, HIKOTHHA, HAPKOTUUYECKUX BEIIECTB) HA 3apOBIIIEBOE PAa3BUTHE YEIOBEKA.
BoinyckHuk Ha 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYNTHCH:
— oasamv HayuHOe 00bACHeHUEe OUONOSUYECKUM haKmam, npoyeccam, s81eHUsIM, 3aKOHOMEPHOCAM, UCNOIb3YS OUOI02UYecKUe meopuu
(knemoumnyio, 260IOYUOHHYIO), YueHue 0 buocgepe, 3aKoHbl HACIEOCMEEHHOCMU, 3AKOHOMEPHOCIU USMEHUUBOCMU,
— Xapaxmepuso8ams co8peMeHHble HaNpasieHUus 8 pa3sumuy OUONI02UU, ONUCLIBAMNb UX 803MOIHCHOE UCNONIb308AHUE 8 NPAKMUYECKOU 0esmelbHOCU,
— cpasHusams cnocoowl Oenenus KiemKu (Mumo3 u metios),
— pewams 3a0ayu Ha nocmpoenue gppaemenma emopou yenu JJTHK no npeonoscennomy gppaemenmy nepsou, uPHK (MPHK) no yuacmxky J{HK;
— pewams 3a0ayu Ha onpedeneHue KOIuiecmaa XpoOMoCoM 8 COMAMUIECKUx U NoJ08blx KIemKax, d maxdice 8 Kiemkax nepeo Hauaiom oeieHus (meuosa
UIU MUMO3A) U NO €20 OKOHYAHUU (OJIs1 MHOCOKIIEMOYHbBIX OP2AHUZMOB);



— peuiambvb ceHemu4ecKkue 3a0ayu Ha MOH02M6p1/l()H0€ CKpewueaHue, cocmaesisinmb cxembvl MOH02M6pMOH020 CKpewueaHusl, npumMeHsis

3AKOHbI HACIEOCMBEHHOCINU U UCnoib3ys 61/[0./1021/!14607(')/}0 MEePMUHONIO2UIO U CUMBOJIUKY ,
— ycmaxHaeiueams mun HAC1e008aHUS U xapakmep nposeieHUsl nNpusHaxka no 3a0aHHOU cxeme pOaOCJZOGHOI/Vl, NPUMEHA 3AKOHbL HCZCJZ@OCI’I’IG@HHOCWZU;

— OyeHUusamv pe3yabmanvl 83auUMOOeiCMEUs. 4el08eKd U OKpYicaouell cpedbl, NPOSHOZUPOSANMb 803MONCHbIE NOCIEOCMBUSL OesMeNlbHOCIU YeNlO8eKd
OJIs1 CYWecmeo8anss OmoenbHblX OUOLOSULECKUX 0ObEKMO8 U YelblX NPUPOOHBIX COOOWeCms.

Yuyeono-treMaruueckuii miaan 10 kaacce

Tembl (pa3aeJibl) KoJ1-B0 yacos
1. BBenenue 5
2. MoJiekyJIsipHbIi YPOBEHb 12
3. KileTo4HbIii YPOBEHb 16
HUroro: 33 +2 4 pe3epB

Yyeono-reMaruueckuii miaad 11 kiaacce

Tembl (pa3aeJibl) Kou-Bo yacos
1.Opranu3mMeHHbIN YPOBEHb 10
2.ITonynsmoHHO-BUA0BOI YPOBEHb 8
3.DK0CHCTEMHBIN YpOBEHb 8
4. buocdepHblit ypoBEHb 9
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Bunsl u popmsel KoHTpOJIsE O 6MoJioruu 10 kirace

No

Tewma.

Komuectso

YETBEPTH

Kommnuec
TBO
YacoB.

JlaGopato
PHBIX
pabor.

[IpakTnue
CKHX
paboT.

OKCKy
pcuid.

KonTpon
bHBIE
TeCThI

UlaGopaTopHbIe U TPaKTHIECKHE PaOOTHI
( Ha3BaHwue)

Beenenue

5

2

0

0

1

UlaGopaTopHas padota l«lcromp30Banue pa3InIHBIX METOIOB TIPH
M3y4YCHUU OUOJIOTHYECKUX O0OBEKTOB

UTaGopaTtopHas padoTa 2 «MeXaHU3MbI CaMOPETYIISILIHID).

MonexyJpHbIil YpPOBEHb

13

UlaGoparopHas pabota 3 «O0HapyxeHue
UTMnKI0B, YIIIEBOIOB, OEJIKOB C TIOMOIIBIO KAYeCTBEHHBIX PeaKininy

UlaboparopHast pabota 4 «KaTanurudeckast ak THBHOCTh (JepMEHTOB (Ha puMepe
AMIIIa3hl )

KrneTtounslit ypoBeHb

17

UlaGoparopHas paboTa 5 «TeXxHHKa MUKPOCKOITUPOBAHUSI.
«CpaBHEHHE CTPOCHHUS KJIETOK PACTCHHH, JKHBOTHBIX TPHOOB 1 OaKTEpHii Mo
MHKPOCKOITIOM Ha TOTOBBIX MHUKpOIIpEnaparax 1 UX OMHUCAHUE).

JlaboparopHas pabota 6 «HabmroneHue mia3Mosn3a U Ieria3Mosn3a B KIIeTKax
KOJKHIIBI JTYKay.

UlaGoparopHas padota 7 «[IpurorosieHue, pacCMaTpUBaHUE U ONKMCAHUE
IMUKpOTIPENapaToB KJICTOK PaCTCHUIY.

UlaboparopHas pabota 8 «HaOmronenne ABHKEHUS IUTOIUIA3MBI Ha IPUMEPE
i1cTa 10Aeu».

UlaGoparopHast pabota 9«CpaBHEHHE CTPOCHUS KJIETOK PACTEHUH, KUBOTHBIX,
rprOOB U OaKTEPUII».

IMpaktudeckas padota 1 PerieHrie aeMEeHTapHBIX 337124 110 MOJICKY ISIPHON
OHMOJIOTHH.

HToro 3a roga.

35




HOPMBI U KPUTEPUHN OLIEHUBAHUA

OneHuBaHyNe YCTHOTO OTBETA y4allMXcst

OtmMmerka "'5" craBuTCA B Cllyyae:
1. 3naHus, MOHUMaHMS, TIIYOHMHBI YCBOGHUS 00Y4aIOIIMMCS BCEro 00bEMa MporpaMMHOTO MaTepuasa.
2. YMeHus BBIIEIATH [T1aBHbIE MTOJIOKEHHsI B M3y4€HHOM MaTepuase, Ha OCHOBaHMM (PaKTOB M IPUMEPOB 000011aTh, AeIaTh BHIBO/bI, YCTAHABIMBATb
MEXIPEAMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKH IIPUMEHSET ITOJyYEHHbIE 3HAHUSI B HE3HAKOMOMN CUTYaI1H.
3. OtcyrcTBUE OMIMOOK U HEOUETOB IPU BOCIIPOM3BECHUN U3YYEHHOTO MaTepuaa, py YCTHBIX OTBETaX yCTPaHEHHE OTJEJIbHBIX HETOUHOCTEH ¢
MOMOIIBIO JOMOJTHHUTEIBHBIX BOIIPOCOB YUUTENS, COOIIOACHNE KYIbTYPhl YCTHOM peun.
Otmerka "4'":
1. 3Hanue Bcero U3y4e€HHOT0 MPOrpaMMHOTO MaTepHaa.
2. YMeHu# BbIJEATH IV1aBHbIE IOJI0XKEHNS B U3yUYCHHOM MaTepuale, Ha OCHOBaHUU ()aKTOB U MPUMEPOB 000011aTh, 1€1aTh BBIBObI, YCTaHABINBATh
BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSTDH [10JyY€HHbIE 3HAHUSI Ha IPAKTHKE.
3. He3nauurenbHble (HErpyOble) OIMOKHN U HETOUETHI IPU BOCIPOM3BEACHUU U3YYEHHOTO MaTepuaa, CoOJII0IeHHe OCHOBHBIX IIPAaBUII KyJIbTYpbl YCTHOM
peun.
OtMmetka "3" (ypoBeHb NpPECTABICHUN, COYETAIOIINUXCS C AJIEMEHTaMU HAayYHBIX TOHATUH):
1. 3HaHMe U YyCBOCHUE MaTepHaia Ha YpOBHE MUHUMAIBLHBIX TPEOOBaHUHN MPOTPaMMBI, 3aTPyIHEHHE TP CAMOCTOSTEIbHOM BOCIIPOHM3BEICHUH,
HE00XO0IMMOCTh HE3HAYUTEIbHOM TOMOIIM IIpernogaBaTesis.
2. YMmeHue paboTaTh Ha YpOBHE BOCIIPOU3BEICHUS, 3aTPYAHEHUS MIPH OTBETAaX HAa BUJIOM3MEHEHHBIEC BOTIPOCHI.
3. Hanuuue rpy0oii ommOKy, HECKOJIBKUX HErpyOBIX MPH BOCIIPOU3BEICHUH N3YUYEHHOTIO MaTepuaia, He3HaUUTeIbHOE HeCOOI0JIeHHEe OCHOBHBIX IIPAaBUII
KYJIbTYpPbI YCTHON pEUHN.
Otmerka "2":
1. 3HaHMe U ycBOEHHE MaTepHalla Ha YpOBHE HUKE MUHHUMAJIbHBIX TPEOOBAaHUIN POrpaMMBbl, OTJEJIbHbBIE MPEACTABIECHUS 00 U3YyUEHHOM MaTepHaie.
2. OTcyTcTBUE YMEHHM paboTaTh Ha yPOBHE BOCIIPOU3BECHMSI, 3aTPYIHEHH IIPH OTBETAX HA CTaHAAPTHbIE BOIPOCHI.
3. Hainume HECKOJIbKUX IPYOBIX OUIMOOK, OOJIBIIOTO YKcia HErpyObIX MPU BOCIIPOU3BEACHUH 3YUEHHOTIO MaTepuaa, 3HaYUTeJIbHOE HECOOII0IeHNE
OCHOBHBIX IIPaBWJI KYJIBTYpbl YCTHOU PEUHN.

OuneHka BbINOJHEHNS NPAKTHYECKUX (JIa00pATOPHBIX) padoT.

Otmerka "'5" cTaBUTCA, €CIIU YUYEHUK:

1) mpaBUILHO OTMIPEENII IIENIb OTBITA;

2) BBITIOJTHIIT Pa0OTy B TIOJIHOM 00BeMe ¢ COOJTIOICHHEM HEOOXO0IMMOM TTOCIIeIOBATEIFHOCTH MPOBEICHUS ONBITOB U U3MEPECHHUIA;

3) caMOCTOSITENBHO M pallMOHAIBHO BBIOPA U MOJATOTOBUII IS ONBITa HEOOX0AMMOE 000PY0BaHUE, BCE OMBITHI IPOBEJI B YCIOBUAX U PEKUMAX,
00eCTIeYNBAIOIINX MTOTYYSHHE PE3YIIbTATOB U BBIBOJIOB C HAHOOIBIIEH TOYHOCTHIO;

4) HayYHO TPaMOTHO, JIOTHYHO OTHCal HaOIroIeHUs B c()OPMYITHPOBAT BHIBOJIBI U3 OTBITA. B TIpecTaBIeHHOM OTYeTe MPABHIFHO M aKKYPAaTHO BBITIOTHUI
BCE 3aIMCH, TAOIHIIBI, PUCYHKH, TPpa(UKH, BEIYUCICHUS U CIENal BBIBOIBL;

5) mpoSBISIET OPraHU3aMOHHO-TPYAOBBIC YMEHUS (ITOIIEPKUBACT YUCTOTY pabOYero MeCTa M MOPSIOK Ha CTOJIe, SKOHOMHO HCIOJB3YET PACXOIHbIC
MaTepuasbl).



7) 3KCTIEPUMEHT OCYIIECTBIISIET MO TUIaHy C YY€TOM TEXHUKH O€30MacCHOCTH U MPaBMII pabOThI C MaTepUaIaMu 1 000pyI0BaHUEM.
Otmetka "'4" cTaBUTCS, €CIIM YIYSHUK BBITOJIHIII TPEOOBAHUS K OlleHKe "S", HO:
1. OIIBIT IPOBOJWII B YCIIOBUSIX, HE 00ECTIEUMBAIOIINX TOCTATOYHON TOUHOCTH U3MEPEHHIA;
2. uiau ObUIO JIOMYIIEHO JABAa-TPH HEJI0UEeTa;
3. wu He 6osiee 0THOM HErpyOOl OMMOKU M OJJHOTO HEA0YETa,
4. UM SKCTIIEPUMEHT MPOBE/ICH HE TIOJTHOCTHIO;
5. WU B ONMCAaHUU HAOJIIOJJCHUI U3 OIBITA JIOMYCTHII HETOUHOCTH, BHIBOJIBI C/IEJIaJl HEMIOTHBIE.
OtmMmeTka "3" cTaBUTCS, €CJIM YUYECHHUK:
1. mpaBUIIBHO OMPEAEIIHII IIeTh OMBITA; paOOTY BBHIMOIHSET MPABUIBLHO HE MEHEE YEM HAIOJIOBUHY, OJHAKO 00BEM BBIIOJIHEHHON YaCTH TaKOB, YTO
MO3BOJIET MOJNYYUTh MPABUIIbHBIE PE3YIbTAThl M BBIBOJBI IO OCHOBHBIM, IPUHIIMITHAIIEHO BaXKHBIM 33/1a4aM padoThI;
2. wim noabop o6opyAoBaHus, 0OBEKTOB, MATEPHAJIOB, a TAKXKe PabOThI 110 HaYaIly OIBITA MIPOBEII C IIOMOIIBIO YUUTEIIS; WK B XO/1€ TIPOBEICHUS ONbITa U
U3MEpEHU ObLTN JOMYIIEHBI OMKUOKY B OMMMCAHUN HAOMIOAeHUH, (POPMYITHpPOBAaHUH BHIBOJIOB;
3. OIBIT IPOBOJWIICS B HEPALMOHAIBHBIX YCIOBUSAX, YTO MPHUBEIIO K MOIYUYECHHIO PE3YIBTATOB C OOJIBIIEH MOTPEITHOCTHIO; HITU B OTUETE OBLIH JOIYIICHEI B
o011ei cnokHOCTH He Ooiee ABYX OIUOOK (B 3alUCAX €IUHUL], H3MEPEHUSAX, B BBIYUCICHUSX, Ipadukax, Tabaumax, cxemax, u T.11.) He IPUHIUIHAIEHOTO
JUIS JAaHHOW pabOoThI XapakTepa, HO MOBIHUABIINX Ha PE3yJIbTAT BHIITOITHEHHS;
4. nomyckaeT rpy0Oyro oMOKY B X0/Ie KCIIepuMeHTa (B 00bsACHEHUH, B 0hOpMIIEHUHN pabOThI, B COOIIOCHUH MPaBUIJI TEXHUKHU 0€30MacCHOCTH IPHU padboTe C
MaTepHrajaMH U 000pYAOBaHUEM), KOTOPAsk HCIIPABIISETCS MO TPEOOBAHUIO YUUTEIISL.
OtMmerka "2" craBUTCS, €CIIN yUEHUK:
1. He ompenenHIT CAMOCTOSTEIHHO IIeJTh OIBITA; BHITOIHIII padOTy HE MOTHOCTHIO, HE TIOATOTOBIII HY)KHOE 000pY/I0BaHHE U 00HEM BBIITOJHEHHOW YaCTH
paboThI HE TO3BOJISIET ClIENaTh MPABUIIbHBIX BHIBOJIOB;
2. WIIM OTIBITHI, U3MEPEHUS, BEIYMCIICHUS, HAOIIOACHHUS TIPOU3BOIMIINCH HETIPABHIIBLHO;
3. unu B Xo/ie paboThI M B 0TYETE OOHAPYKWINCh B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUEHHbIE B TPEOOBaHUAX K OlleHKe "3";
4. nomryckaert ABe (1 6osee) rpyObie OITMOKU B X0/1€ IKCIIEPUMEHTA, B 00BSICHEHUH, B 0OpMIIEHUU PabOThI, B COOTIOICHUHN TTPaBUJI TEXHUKU 0€30MTaCHOCTH
npu paboTe ¢ BelecTBaMHu U 000pyJ0BaHUEM, KOTOPbIE HE MOXKET UCIIPaBUTh Jake M0 TPEOOBAHUIO YUUTES.
OneHka caMoCTOATEbHBIX MUCbMEHHBIX U KOHTPOJIBHBIX PadoT.
OtMmertka "S5" craBuUTCS, €CIIN yUEHUK:
1. BeITIONTHIIT paboTy 0€3 OmMOOK U HEJOUETOB;
2) nomycTui He 6osiee OJJHOTO HeloueTa.
Otmetka "'4" cTaBUTCSA, €CIM YUYEHUK BBIMOIHUI paOOTy MOJHOCTHIO, HO JAOMYCTHII B HEM:
1. He Gonee o/1HOM HETPYOOI OMIMOKU M OAHOTO HEIOYETa;
2. unu He 6oJsiee IBYX HEA0YETOB.
Otmerka "3" cTaBUTCA, €CIIM YUEHUK PAaBUIBHO BHITIOJIHUI HE MeHee 2/3 paboThl MU TOTYCTHI:
1. He Gonee ABYX TPyObIX OMINOOK;
2. win He 6osiee oJHOU TPYOOH 1 01HOM HEerpyOoi OIMOKK M OJHOTO HEJ0YETa;
3. unu He Oosee ABYX-TPeX HErpyoObIX OUINOOK;
4. nunu otHOM Herpy0oil OMMOKHU U TPEX HEA0UETOB;
5. WM TIPU OTCYTCTBHHM OMIMOOK, HO TPH HATWMYNH YETHIPEX-TISITH HEAOYETOB.
OtMmertka "2" craBUTCS, €CIIN YUEHUK:



1. TOMYCTHII YUCIIO OMMOOK U HEIOUETOB PEBOCXOIAIIEee HOPMY, ITPU KOTOPOI MOKET ObITh BhICTABJICHA OlleHKa "3";
2. WIN ecii NPaBUJIbHO BBIIIOJIHUII MEHEE II0JIOBUHBI PAOOTHI.
OueHka BbINOJTHEHHUS TECTOBBIX padoT 1o dmosioruu:

OLICHKA MHHUMYM MaKCHMYyM
5 90 % 100 %
4 1% 89 %
3 51 % 70 %
2 0% 50%

OneHuBaHue NPOEKTHOI PadoThl 10 OHOJOTHH

O01Me Tpe0OBAHUA K MPOEKTHOM padoTe mo OMO0JIOrnH.

ITpencraBisieMblil IPOEKT AOIKEH UMETh TUTYJBHBIN JIUCT C yKa3aHUEeM: (paMuINK, IMEHHU, OTYECTBA UCIIOJHUTENS U PYKOBOIUTENS (€M) MpoeKTa, Ha3BaHHUe
IIPOEKTa, TOAa HAMMCaHUs paboThI, yKa3aHUEM IeJIel U 3a/1a4 TPOSKTHON paboTHI.

Conep;xaHI/Ie HpOGKTHOfI pa6OTBI JOJDKHO BKJIHOYAaTb TaKUC pa3aciibl, KaK:

— BBEJICHHE, B KOTOPOM O0OOCHOBBIBACTCS aKTYaJIbHOCTh BRIOPAaHHOM WJIM pacCMaTpUBAEMOM MPOOJIEMBI;
— MECTO M BpeMsI BBITIOJIHEHUS paOOTHI;
— KpaTKoe OMUCAHUE UCIOJIb3YEMBIX METOJIUK C CChIJIKAMH Ha UX aBTOPOB (€CJIM TaKOBbIE HEOOXOIUMBI JJI paOOTHI WJIM MCTIOJIL30BAJIUCH B HEM);
— CHCTEeMaTU3UPOBaHHBIC, 00PAOOTAHHBIC PE3YNIHTATHI UCCIICTOBAHMIA;
— BBIBOJIBI, C/IETIAaHHBIC TIOCTIE 3aBEPIICHUSI pa0OTHI HAaJl IPOEKTOM;
— IPAKTUYECKOE UCIIOJIB30BAHUE PE3YIIBTATOB MPOEKTA;
— CcOUMaJIbHas 3HAYMMOCTD IPOEKTA;
— TpumnoxkeHue: pororpaduu, CXeMbl, YePTEKHU, TepOapuu, TAOIHIIBI CO CTATUCTUYECKUMH TaHHBIMU U T.J.
Kpurepyuu o1ieHKH IIPOEKTOB 10 OMOJIOTHH:

— YETKOCTb [TOCTABJIEHHOW LIEH U 33/1a4;

— TeMaTU4ecKas aKTyaJlbHOCTb U 00bEM HCII0JIb30BAaHHOH JIUTEPaTyphl;

— 000CHOBAHHOCTb BBIOPAHHBIX METOJIUK JJISl IPOBEJCHUS UCCIIE0BAHMIA;

— TIOJIHOTa PacKpbITUsl BEIOPAaHHON TEMBbI IIPOEKTa;

— 00OCHOBAHHOCTb BBIBOJIOB 1 UX COOTBETCTBHE MIOCTABJICHHBIM 33/1a4aM;

— YpOBEHb IPEJCTABICHHBIX JaHHBIX, TOJYYEHHBIX B XOJ€ UCCIeI0BaHUS BRIOpaHHOM MpobiemMsbl (00beKTa), uX 00pabdoTka (Ipu HEOOXOIUMOCTH);
— aHaJIM3 MOJYYEHHbIX JTAHHBIX;



— HajJu4ue B paboTe BBIBOJIA WIIH MPAKTHYCCKUX PEKOMECH/IAITHI;
— KauecTBO oopmiieHust paboThl (Hamuue GOTOMATEPHUAIIOB, 3aPUCOBOK, CIHCKA UCTIONB3YEeMON TUTEPATYPhl, TepOapHBIX MATEPHAIIOB K MPOCKTaM I10
OOTaHMKE U T.1I.).

KpuTepnn olleHKH BLICTYILICHHS JOKJIATYHKA 10 3AIIUTE MPOEKTA:

— 000CHOBaHHOCTb CTPYKTYpPBI JOKJIA/a;

— BBIWICHEHHUE IIABHOTO;

— IIOJIHOTA PACKPBITUS BIOPAHHON TEMAaTHKHU UCCIIEOBAHUS MIPU 3alLUTE;

— HCII0JIb30BaHME HaIJIsIHO-WILTIOCTPATUBHOIO MaTepuana;

— KOMIIETEHTHOCTb, 3PyIAUPOBAHHOCTb JOKJIa4MKa (BBICTYIAIOLIET0) U YMEHHE €ro ObICTPO OPUEHTUPOBATHLCS B CBOEH paboOTe MpU OTBETAaX Ha BOIPOCHI,
3a/1aBaeMble KOMUCCUEN (WIEHaMHU KIOPU WU 3KCIIEPTHOM KoMUcCCcueil);

— YPOBEHb IIPEJICTaBICHUS JOKJIAAA 0 MPOEKTY (YMEHHE IOJIb30BAaThCS MPHU M3JI0KEHUU JTOKJIaJa U OTBETaX Ha BONPOCHI MaTepHajaMu, OJy4YEHHbIMU B
XOJIe MCCJIEI0OBAHNUs), YeTKOCTh U SCHOCTh IIPU OTBETAaX Ha BCE BO3HHMKAIOIIME B XOJE J0KJIaJa BOMPOCHI IO MPOEKTY, YTO SBJISAETCS HEOTHEMIIEMBIM
[I0Ka3aTeJIeM CaMOCTOSTEIbHOCTH BBIIIOJIHEHUSI pa0OThI 10 BEIOpaHHOU TEME.

JlutepaTypa u cpeicTBa 00y4YCHUS:

[Iporpamma: [Iporpamma o Onosioruu uig o01eo0pa3oBaTeabHbIX MKOI (cOopHUK bruonorus. Paboune nporpammsl. [lpenmernast nunus
yueOHUKOB «JIuHus xu3Hm». 10—11 kaccsl: yued. mocobue i o0ieoOpa3oBaTebHbIX. OpraHu3anuii: 6a3osiii yposens / B. B. ITaceunux, I'. I'.
[BenoB, T. M. Epumoa. — M. : [Ipocsemienue, 2017

VYyeOnuk: buonorus. O0mas ouonorus. 10-11 ki.: yue6HUK 11 001eoOpa3oBarenbHbIX yupexaenuii / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.PyOuos: -
M., IIpocBemenue. 2019 .
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bornanosa T.JI., Cononosa E.A. buonorus. CipaBoYHMK AJIs CTApLUIEKIACCHUKOB U NOCTYyMaromuX B By3sl. — M.: ACT-nipecc, 2006.

Bbonrosa 1.B. Coopuuk 3aaa4 no obuieit Ononoruu uig nocrynatonux B BY3s1. — M.: Onukce 21 Bek, 2005.

3axapoB B.b., MamontoB C.I'., Conna HU. O6mas 6uonorus: Yue6. nis 10 — 11 k. obmeoOpazoar. Yueb. 3aBeaenuii - M.: Jlpoda, 2005.

Puc 3., Crepabepr M. Ot kiteTok k atoMam: MimmocTpupoBaHHOE BBEJICHUE B MOJIEKYJIApHYI0 Onosioruto: [lep ¢ aarn. — M.: Mup, 1988.
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5. B.B. [laceynuk ABTOpCKas mporpaMma cpeaHero (moaHoro) obmiero oopazosanus no 6uonoruu 10-11 knaceel. — M.: [Ipoda 2010
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8. «Enunast koyutekiws [udpossix O6pasoBaTenbHbix Pecypcor» (Habop mudpoBsix pecypcoB K yueOnukam suauu [Tonomapesoit M.H.) (http://school-collection.edu.ru/).

9.www.bio.1september.ru— rasera «buonorus» -npunokKeHue K «1 CeHTIOPsI».
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Kanenoapno - memamuueckoe naanuposanue «sHOJOrnA. 10 KJIACC»

1 yac B Heexn10, Beero 35 4 (0a30Bblii ypoBeHbD)

(Yaebnuk: buonorus. O6mast uomnorus. 10-11 kir.: yaeOHUK 111 001meoopa3oBaTenbHbIX yupexaennii / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.PyO1oB: -

M., IIpocBemuienue. 2019»)

Ne Tema ypoxka/ Tun ypoka O0y4-cs1 ¢ Ilnannpyembie 0Gpa3oBaTebHbIE Pe3yJbTATHI Jlata
/1 OB3 (B coorBercTBHH ¢ PI'OC)
npeaMeTHbIe MeTarnpeAMeTHbIe JUYHOCTHBIE JIaH ¢dakr
YV
Beenenue (54.)
buosorus B cucreme Hayk Nwmets Onpenenars MecTo Bocnuranue y
Beoonwrii MPEJCTABICHUE O OHOJIOTHH B CUCTEME HAYK. YYaIMXCsl 9yBCTBA
Axmyanusayus 3Hanui Ouosoruu, kak Hayke | OLeHuBaTh BKIaj TOPJOCTH 3a
1/1 0 KUBOU TIPUPOJIC; O | PA3IMYHBIX YUCHBIX- POCCHIICKYIO
npodeccusx, OMOJIOTOB B Pa3BUTHE HAYKH OMOJIOTHYECKYIO
CBSI3aHHBIX C Ouonorun HAYKY.
ouoaoruei; 00 .
o Brienste ocCHOBHBIE Tlo3HaBaTeIBLHBIA
2/2 | OOBeKT u3ydeHHs OHOIOTHH YPOBHEBOH | Meromz: 6nomormueckux HHTEpEC K © CHHBIM
OpraHM3aUMM KUBOH | 0o 0 CTecTs
Beceoa ¢ anemenmamu ob6vsacHenus, YKaM.

cocmaejiedue ma@mubz

3/3 | MeTozapl Hay4HOTO
MO3HAHUSI B OMOJIOTHH

METO/10B IpH

00bEeKTOB
Kombunuposannswiil.

JlaGoparopHas padora 1
«Hcnoan3oBanue PA3JTHYHBIX

H3YyYCHUU OMOJIOrNYeCcKHuX

MIPUPOJIBI.

3HaHue OMOJIOTH-
YEeCKUX HAYK U
00BEKTOB UX U3Y-
yeHHus. 3HaHHE
MPU3HAKOB KUBBIX
OpraHU3MOB, YMCHHE
JIaBaTh UM
XapaKTePUCTHKY.
Pasnuuenue o0b-
€KTOB KMBOU U
HEXUBOU MPUPOIBI.
3HaHue U
co0JIroIeHu e MPaBUII

OOBSCHATH 3HAUCHHE
OMOoJIOTUH 17151 TOHUMAHUSI
HAyYHOM KapTHHBI MUpa

CocraBieHne Ha OCHOBE
paboThI

C Y4eOHUKOM U APYTUMHU
UH(HOPMAIIMOHHBIMU
HUCTOYHUKAMU CXEMBI,
pacKpbhIBaIOIIEH ITaIlbI
MIPOBE/ICHUS

HAyYHOTO UCCIIEIOBAHUS U
UX B3aHMOCBSI3b.

‘YMmenue onpeensaTe Uenb
YpOKa ¥ CTaBHUTH 33a4H,

[Tonnmanue MHO-
roo0pasust ¥ €IMHCTBA
YKMBOH IPUPO/IBI HA
OCHOBAaHUH 3HAHUI O
MPU3HAKAX KHUBOTO.

Peammzamuu
OTUYCCKUX YCTaHOBOK
110 OTHOIIIEHUIO K
OHMOJIOTHYECKUM
OTKpI)ITI/ISIM,
HNCCIICOOBAHUAM U UX
pe3yJiibraTam;




4/4

Buonornueckue cucTeMEbl
U UX CBOMCTBa
JlabopaTopHas padora 2

«MexaHU3MBI caMoperyJjsinum,).
Kombunuposannulil.

paboTHI B KabUHETE
Oouosoruun

HEOOXOIUMBIE IS €€
JOCTUIKXCHUS.

YMeHue BOCIIPHHUMATH
HH(pOPMAIUIO Ha CITYX,
paboTaTh B COCTaBe

5/5 | O6o6mawmuii ypok mo reme: TBOPYECKUX IPYII.
«buoJioTHs B CHCTEMe HAYK.
MeToabl HAYYHOT 0
MO3HAHUS B OMOJIOTHM
(koHTpOJBLHBIH TecT 1)
Ypox 0bobwenus u cucmemamuzayuu
SHaHUU
Mouexyasipablii ypoBensb (13 u.)
MonekynspHbIi ypOBEHB: 3HaTh OCHOBHBIE OnpenensTh NpeaMer, YMeTh OOBICHSTH
6/1 | oOrrast XapakKTepUCTHUKA METOJTbI U3yUCHHUS 3a/1a9K ¥ METOJIbI HEO0OXOAMMOCTh
KJIETKU; UMETh cCIeoBaHus wuToorny | SHAHHH O KICTOUHOI
ypOK U3YUEHUS U NePBUUHO20 3AaKpeNn1erusl HpeIICTaBJIeHI/Ie 0 TeOpI/II/I It
sHanui MOJICKYJIIPHOM Kax Hayri. MIOHMMAaHUsI €INHCTBA
Heopraunmieckue Bemecrsa: YPOBHE OpraHU3alUU OOBACHATE 3HAYCHHE CTPOCHUS U
712 | BOMa, conu 5 KHBOTO. IMTOZIOrHHECKIX (YHKIIMOHHPOBAHHUSI
Kombunuposanmsiil. 3HaTh COCTB, HUCCIJICAOBAHUH JJIs OPraHHYecKOro MUpA.
cTpoeHHe H byHKIHH pa3BUTHS OMOJOTUU U
8/3 | Jlunupl, uX CTpOEHHE U QYHKIIUH. OPTaHUYECKUX JPYTHUX OHONOTHYCCKIX Opnasienne
BemmecTs, Bxomux 5 | HAYK UHTEIJIEKTyaIbHbIMU
Kombunupoearmwlii COCTAB KMBOTO; O6TwﬂCHfin> 3Ha4YCHHUE YMCHUSAMH.
VYTrneBojbl, X CTPOCHHE U FIICTORHON TCOPIH AT JLOKASHIBATE, STPOMTE
3HaTh OIIPECACIICHUC pa3BUTHA OHOJIOTUH pacCcyxxacHusd,
yHKIHH. ) OCHOBOIIOJIAraroInx CpaBHUBATh XUMUYECKUN | AHAIM3UPOBATH,
9/4 | Kombunuposannuii MOHSTHIL: COCTAR JKUBLIX JeaTh BBIBOIBI.
ATOMBI 1 MOJIEKYJIBI, OPraHM3MOB H Tel CdpopMHpOBAHHOCTS
benku, cocras n CTPYKTypa. OpraHH4€eCKue 1 HEXUBOU MPUPOJIBI, MO3HABATEILHEBIX
10/5 | Kombunuposannulii , geibopounas HCOPraHUYCCKHC JIeNIaTh BBIBOIBI HA OCHOBE | \HTEPEcOB 1
nposepka mempaoeti BCIICCTBA,
cpaBHeHUS. OOBSICHSTD MOTHBOB
11/6 | Benku. ®yHKIMH OSIKOB KOBaJIEHTHAs >

KomOnumpoBaHHBIN

POJIb HEOPTAHUYECKUX U
OpraHUYECKUX

HaITpaBJICHHBIX Ha
HU3Yy4YCHUC TEMBI.




12/7

JlaGoparopHnas pabora 3
«O0Hnapy:xeHue

JIunuaos, yrieBoaoB, 0€JIKOB ¢
NMOMOIIbI0 KA4eCTBEHHbIX
peakuuii»

YPOK -npaKkmuxKym

13/8

®epmeHTs! - buonorudyeckue
KaTaJIn3aTOPBI.
JlabopaTopnasi padora 4
«KarasmmTnyeckas
AKTHMBHOCTH (DepMEHTOB (HA
npumepe

amMuJIa3bl)»

Kombunuposannwiii

14/9

O0o0maromuii ypox 1mno reme
«XHMMHYeCKHIi COCTAB KJIETKID)

(KOHTPOJILHBIH TeCT 2)
Ypox 0bobwenus u cucmemamuzayuu
SHAHUU

15/10

HYKHGI/IHOBBIG KHUCJIOTHI.
JIHK u PHK

Kombunuposannwiii

16/11

AT® u gpyrue HyKI€OTUIbI.

Buramunsl
Kombunuposannwiii

17/12

Bupycsr

Kombunuposannwiil.

CBSI3b,
MaKpOdJIEMEHTHI,
MHKPO3JIEMEHTHI,
OMONOIUMEDBI:
TOMOTIOJIUMEPHI U
reTepOINOINMEPBI.

Ocobennoctu
XUMHUYECKOI'O COCTaBa
JKUBBIX OPTaHU3MOB.

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

OcobenHocTH
XUMHUUYECKOTO COCTaBA
JKUBBIX OPTaHU3MOB.

Opranuueckue
BemecTsa. Poib
YTJIEBOJOB, JINTIHJIOB,
O€NIKOB, HYKJIEUHOBBIX
kucior, ATO B
opraHu3zMe

MexaHu3M eNCTBUS
KaTaJnu3aTopoB B
XUMHUYECKUX
peaxkuusax. DHeprus
AKTHBAIIUH.
Crpoenue epmenTa:
AKTHUBHBIHU IIEHTD,
cybcTpaTHas
CHenupUIHOCTb.
Kodepmentsr.

BEIIECTB B KJIETKE
XapakTeprus3oBaTh KIETKY

KaK CTPYKTYPHYIO €UHUILLY
JKUBOTO.

Pa3BuTHe nmo3HaBaTeIbHOTO
UHTEpeca K

M3YYEHUIO OUOJIOTUU U
MEXKTIPEIMETHBIX

3HAHUU IPU U3YUEHUH
MaTepuaia o

XUMHUYECKUX CBS3AX B
MOJIEKYJIax BEIIECTB,
MCKYCCTBEHHOM MOJIyYE€HUU
OpPraHUYECKUX

BEIIECTB U JIp.

Pemrenne GMOJIOTHYECKAX
3a1a4 B HEeIIX
noarotoBku k EI'D.

[TpoBoauTH OMONOTNYECKUE
MCCIJIEJOBAHM U JIENATh
BBIBO/IbI HA OCHOBE
IIOJIyYEHHBIX PE3YyJIbTATOB.

[IpuMeHATh MOJEIIN M CXEMBI
JUISL  pelieHusi Y4eOHBIX M
[MO3HAaBaTEIbHBIX 331144,

Biraners npuémamu
CMBICJIOBOTO YTCHUH,
COCTABJISITh TE3UCHI U IIAHBI -
KOHCIICKTHI 11O pe3yJibTaTaM
greHus; KilaccuuuupoBarhb
U BBIOUPATh KPUTEPHUH IS
KJIacCU(PUKAIIAH.

Bnanenune
COCTaBJISIOIIUMH
y4eOHo-
HCCIIeI0BaTEIbCKOM
JIeSITEILHOCTBIO.

YMeTh 00BICHATH U
MPUMEHSATH 3HAHUS B
MPAaKTUYECKON
IEeITEIbHOCTH

YBaXuUTEJIbHO
OTHOCHUTBCS K
YUUTEIIO U
OJHOKJIAaCCHUKAM.

Haxonuts BrIXOO 13
CHOPHBIX CUTYallUH.

Kputnunoe
OTHOIIIEHHE K CBOMM
MOCTYIIKaM,
OCO3HaHUE
OTBETCTBEHHOCTH 32
WX TIOCIICJICTBUA.
[Tonnmanue 3HaUeHUS
oOydeHus 1Jis
ITIOBCEIHEBHOM KU3HU.

dopMupoBaHue
COOCTBEHHOM
IIO3ULIMH I10
OTHOILEHUIO K




18/13

O06o0mawmmii ypox mo reme
«MoJiekyJISIpHBIA YPOBEHb
OpraHu3alMu KUBOH MPUPOIBLI»

(KOHTPOJILHBIM TeCT 3)
Ypox o0b6bobwenus u cucmemamuzayuu
3HAHULL

Otnanuns hepMeHTOB
OT XMMHYECKHUX
KaTaJln3aTOpOB.
benku-akTuBaTOpHI U
Oenku-

MHIHMOUTOPBI

3HaTh 0 BUpYyCax Kak
HEKJIETOYHBIX (hopmax
AKU3HU.

OHOJIOTrH4YeCKOU
uH(pOpMaIHH,
MoJTy4aeMoi

W3 pa3HBIX
UCTOYHHUKOB.
PazButue
M03HABATEJILHOTO
HHTEpeca IpU
W3YYCHHUH
JIOTIOTHUTEIBHOTO
Martepuaia
yueOHUKa

Kuerounslii ypoBens (17 4.)

19/1

KrneTounslii ypoBeHs: o01iast
xapakrepuctuka. Kinerounas
TEopHs

JlabopaTopnasi padora 5
TexHHKAa MUKPOCKONMUPOBAHUS
«CpaBHeHHE CTPOEHUsI KJIETOK
pacTeHui, KUBOTHBIX

rpu6oB u 0akTepuii mojg
MHMKPOCKOINIOM Ha

rOTOBBLIX MUKPOMNpeNnapaTax u ux
OnmucCaHue».

Beoomnuwuii. Akmyanusayus 3nanuii

20/2

CtpoeHue KIeTKH.
Knerounas memOpana.
[Hurommazma. KiaeTounsrii
uentp. Lutockener
JlabopaTopnasi padora 6
«Ha0/onenne

3HaTh OCHOBHBIE
METOJTbI U3yUCHHS
KJIETKH, OCHOBHBIE
[TOJI0KEHUS
KIIETOYHOU TEOpUH;
UMETh MPEeCTaBICHUE
0 KJIETOYHOM YPOBHE
OpTraHU3aIUH KUBOTO

Ornpenenenue
OCHOBOITOJIAraroIINX
TOHSTHH:

LIUTOJIOTHSI, METOIBI
W3YYCHHUS KIICTKH,
yIBTpaeHTpUu(yrupo
BaHHE, KJIETOYHAas
TEopHsl.

3HaTh 0COOEHHOCTH
CTPOEHUS KIETKU

OnpenensTs Npeamer,
3ada4u 1 MCTO/IbI
UCCIIEJOBAaHUS [TUTOJIOTHH
KaK HayKH.

OOBSICHATH 3HAUYCHUE
UTOIOTHYECKUX
HUCCIIENOBAHUN JUIA
pa3BUTHS OMOJOTUU U
JIPYrux OMOJOTUYECKUX

HayK

OOBACHATH 3HaYCHUE
KJIETOYHOW TEOPHH IS
pa3BUTHs OMOJIOTHU

XapakTepru3oBaTh KIETKY

KaK CTPYKTYPHYIO
€AMHUILY KUBOTO.

YMeTb 00BSICHATE
HEO0OXOUMOCTh
3HAHWH O KJICTOYHOM
TEOPHH JIJIS
MIOHUMAaHUS SIUHCTBA
CTPOEHHUS U
(YHKIIMOHUPOBAHUS
OpPraHUYECKOr0 MUpA.

OsBnanenue
WHTEJUICKTYyaJIbHBIMU
YMEHUSIMU:
JTIOKa3bIBaTh, CTPOUTH
paccyxJIeHus,
aHAJTM3UPOBATh,
JIeNaTh BBIBOJIBI.

CdopMupoBaHHOCTH
MO3HABATENIbHBIX
WHTEPECOB U
MOTHBOB,




IJiasmMoJin3a 1 JenjaasMmoJim3a B
KJIE€TKaXx
KOKHIBI JIYKQ).

beceoa

21/3 | Pubocomsl. Sapo
DHI0IIA3MAaTHYECKasl CETh.
Kombunuposannbwiil.

22/4 | Bakyonu. Kommiekc I'osb K.
JIn3ocompel.

JlabGoparopnas pabora 7
«IIpurorosienue,
paccMaTpuBaHue M ONIMCAHME
MHUKPONPenapaToB KJIETOK
pacTreHuii».

Kombunuposannbwiil.

23/5 | Muroxonapuu. [lnactusl.
Opranouns! nwxkenus. Kierounsie
BKJIFOUEHHS.
JlabopaTopHasi pa6oTa 8
«Haobmronenue
JABUKEHUS IATOIJIA3MBI HA
npuMepe JucTa
JI0en.
Kombunuposannuiii.

24/6 | OCoOEHHOCTH CTPOCHUS KIICTOK

IIPOKApUOTOB U
9yKapHUOTOB.

JlabopaTopnas padora 9
«CpaBHeHHe

CTPOECHHUS KJIETOK PAaCTeHHi,
KMBOTHBIX,

rpu0oB u GaKTepuin».

Kombunuposannwiii

9YKapHoT U
IIPOKApUOT.

CTpoeHHe KIETKH.
CxoxnctBo
NPUHIUIIOB
MOCTPOCHHUS KIICTKH.
OCHOBHBIC YaCTH H
OpTraHOUIBI KIETKH,
X QyHKIIUU

Ornpenenenue
OCHOBOITOJIAralOIINX
IMOHSATHUH,
XapaKkTepU3yIOIIUX
0COOCHHOCTH
CTPOCHHMSI OPTaHOUIOB
KJICTKH.

3HaTs 00 00MeHE
BEILECTB U
npeBpalicHue
YHEPIUU KaK OCHOBE
KNU3HCACATCIBbHOCTHU
KIJIETKH.

Nwmets
NPEICTaBICHHUE O
reHe, KOJIOHE,
AHTHKOJIOHE,
TPHUILICTE, 3HATH
0COOEHHOCTH
TIPOIIECCOB
TPAHCIISINN U
TPAHCKPHITIIHH.

3HaTh CIIOCO0OBI
MUTaHUS OPTaHU3MOB.

Beienars cyiiecTBeHHbIE
IIPU3HAKU CTPOEHUS
KJIETKH.

PasnunyaTh Ha TaOaMIIAX U
TFOTOBBIX
MHUKpOIpenaparax
OCHOBHBIE YaCTH H
OpPTraHOUIbI KJICTKH.

HaGaronate © OnuchIBATH
KJIETKHU HA TOTOBBIX
MUKpOTIpenaparax

OOBsICHATH 0COOEHHOCTH
KJIETOYHOT'O CTPOEHUS
OpraHu3MoOB. BBIABIATH
B3aUMOCBSI3U MEKITY
CTpoeHHEM U DYHKIIUIMU
KJIETOK.

[IpoBoauTs OnoMOrNYeCcKue
WCCIJIEJOBAHMS U JIENATh
BBIBOJIbI HA OCHOBE
MIOJIyYEHHBIX PE3YyJIbTATOB.

CpaBHUBATh CTPOEHHE
SYKapUOTHUECKUX U
MIPOKAPUOTUYECKUX KIIETOK
Ha OCHOBE aHAIN3a
MOJIYYEHHBIX JaHHbBIX

HamnpaBJIECHHBIX Ha
HU3Y4YECHUE TEMBI.
Bnanenune
COCTaBJISIOIINMH
y4eOHo-
HCCIIeI0BaTEIbCKOM
JIeSITENLHOCTBIO.

YMeTh 00BICHATH U
MPUMEHSTH 3HAHUS B
MPAaKTUYECKON
IEeITEIbHOCTH

YBaXuUTEJIbHO
OTHOCHUTBCS K
YUUTEIIO U
OJHOKJIAaCCHUKAM.

Haxonuts BeIXOO 13
CHOPHBIX CUTYallUN.

IIponykTuBHOE
oOuieHue u
B3aMMOJECHCTBHE

B IIpoLiecce
COBMECTHOH y4eOHOH
JeSITEIbHOCTH C
Y4ETOM NO3ULUU
Apyrux
Y4aCTHUKOB
NEeSITeIbHOCTH TIPU
o0CyXIeHUU
BITVSTHHS
HapKOT€HHBIX
BEIIECTB Ha
IIPOLIECCHI B KIIETKE.




25/7

O06o0mawmmii ypox mo reme
«Oc00eHHOCTH CTPOEHUSA KJIETOK
KUBBIX OPTaHU3MOB»

(KOHTPOJILHBIH TecT 4)
Ypox 0bobwenus u cucmemamuzayuu
3HAHULL

26/8

OOMeH BellecTB U NpeBpallieHue
SHEPI'Uu B KIETKE.

VYpok uzyuenus u nepsuunozo 3axpenienust
3HAHUU.

27/9

DHepreTudyeckuii 0OMeH B KIIETKE.
Kombunuposannulil.

28/10

Tunel KJI€TOYHOrO MUTAHUS.

doTOoCHHTE3 U XEMOCHHTE3.
Kombunuposannulil.

29/11

[Timactrnueckuii o0OMeH: OMOCUHTES

OenKoB
Kombunuposannswiil.

30/12

Perynsmus TpaHCKpUNIUK U
TPAHCJIALIUA B KIICTKC

U OpraHus3Me.
Kombunuposannwiil.

31/13

Jenenue knetku. MuTos.
Kombunuposanmviii.

Nwmeth
MIPEJICTaBICHUE O
¢dazax MHuTO3a,
nporecce
peayIUIUKAIIHH,
YKU3HEHHOM LIUKJIE
KJICTKH, HHTEep(Dasze

3HAaTh MPOLIECCHI
KU3HCACATCIIBHOCTHU
KJICTKH.

Onpenenenue
OCHOBOIIOJIararoIIuX
MMOHSTUM:

0OMEH BEIIICCTB,
SHEPTreTUYECKHUI
o0OMeH,
IUIACTUYECKHUI OOMEH,
MeTabomu3M. I ko
nu3. Knerounoe
npixanue. Luki
Kpeoca.
JprxaTenpHas [enb.
OKHCIIMTEIBFHOE
dbochoprimupoBaHue.

Nmets
MIPEJICTaBICHHE O
THIAX KJIETOYHOTO
NUTaHUA: POTOCUHTE3
U XEMOCHHTE3

3HaTh, Kak
MIPOUCXOJIAT
OCHOBHBI€ JTaIlbl
OmocuHTe3a OeKa.

Beinensars cymecTBeHHbIE
MPU3HAKU TIPOIECCOB
oOMeHa BEIeCTB.
OOBSCHATH KOCMUYECKYIO
poib poTocuHTE3a B
ounocdepe

BriaensTs cymecTBeHHbIC
MIPU3HAKU TIpoIecca
OrocHuHTE3a OEJIKOB U €T0
MEXaHU3M

BI)IIIGJI)ITI) CYHICCTBCHHBIC
MPU3HAKH MTPOIIECCOB

KU3ZHEICSITSIIbHOCTH
KJIETKH.

OOBSICHATH ~ MEXaHU3MBbI
peryiasiiud  IMpOLIECCOB

KU3HENICATECIILHOCTH B
kietke. OnpeaensiTh MUTO3
KaK OCHOBY 0€cCIoIoro
Pa3MHOXKEHHUS U pOCTa

[TocTpoenne MeHTaIbHON
KapThl IIOHATUI
OTpaXkarolleu CYIHOCTh
I10JIOBOTO

Pa3MHOXKEHHUS OpraHU3MOB.

[IponykTuBHOE OOIICHHE U
B3aUMO/ICCTBUE

B IPOLIECCE COBMECTHOM
yueOHOI

Hcnonn3oBanue
cpeacts UKT B
pelIeHnn
KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX U
OpFaHI/I3aLII/IOHHBIX
3ajad.

OBiajzeHNe METOaMU
HAy4YHOTO MTO3HAHUS,
HCIOJIb3YEMBIMH TTPU
OMOJIOrHYECKUX
HCCIICIOBAHMSX B
porecce
BBITTOJTHEHHUS
71a00paTOPHBIX

pabor.




32/14

Henenune xnetku. Metios.
ITosioBBIE KIIETKH

IIpakTnyeckas padora «Pemenue

3JICMCHTAPHBIX 3a/ia4 110

MOJIEKYJISIPHOW OHOJIOTHIY.
Kombunuposannulil.

33/15

O6o0mawiuii ypok 1o reme
«Ki1eT04HBIH YypPOBEHb

opranumsanvum JKUBOI NnmpupoabLD)

(KOHTPOJILHBII TeCT 5)

Ypox 0bobwenus u cucmemamuzayuu
SHaHUUl

34/16

Oo6o0maromuit ypok
KOH(EPEHIIHS 10 HTOTaM
y4eOHO-HCCIIEeI0BATEIILCKOM
Y TIPOCKTHOM JeSITETbHOCTH

Ypok 0bobwenus u cucmemamuzayuu

35/17

Opranuzaius noAaroToBKH

Kk EI'D

Ypox 0bobwenus u cucmemamuzayuu
3HaHutl

XpaHEeHHe, mepeaavya
51

peanu3anus
HacJIeACTBEHHOM
uHpopmaiuu B
KJIETKE. YMETh
MOJIB30BaTLCS
TCHCTUUCCKHM
KOJOM.

PemraTs
OMOJI0OrUYCeCKUe
3a7a41, CBI3aHHEIE

C ompeieIeHueM
MOCJIEI0OBATEILHOCTH
HYKJIEMHOBBIX KHCIIOT
U YCTAaHOBIIEHUEM
COOTBETCTBUI MEKIY
HEH 1
IOCJIEOBATEIILHOCTh
1O aMHMHOKHCJIOT B
MENTHJIE.

3aJIa4M 110
MOJIEKYJIIPHOM
Oouoyoruu

JIESITETBHOCTH C YYETOM
MO3UIINHU APYIUX
YYaCTHUKOB JIEATEIIbHOCTH
npu 00CYXJIEHUN
BOIPOCOB MEUOTHYECKOTO
JICIICHUS KIICTKH.

OgBnajieHue METOIaMHU
HAyYHOTO MMO3HAHUS B
MIPOIIECCE CPAaBHUBAHUS
MPOIIECCOB MUTO3a U
Melo3a, MPOoLIeCCOB
00pa30oBaHUs MYXCKUX U
YKCHCKHX TTOJIOBBIX KJIETOK Y
YelIoBeKa.

JleMoHCTpaIys HaBBIKOB
[M03HABATEJIbHOMN
pedaexcun
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