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(ITpenmetHas muHUS yueOHUKOB «JInHust xu3Hm». 10—11 Kinaceel: yued. mocobue st 001eo0pa3oBaTeIbHbIX. OpraHu3aluii: 6a30Bblii ypoBensb / B. B.
[Maceunuk, I'. I'. llIBenos, T. M. Edpumosa. — M. : [Ipocsemienue, 2017)
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Pabouas nmporpamma cocraBiieHa Ha ocHoBe DenepanbHOro I'ocyrapcTBeHHOTO CTaHaapTa, MPOrPAMMBI 10 OUOJIOTHH [T 00111e00pa30BaTENbHBIX KO
(coopauk buonorus. Paboune nporpammel. [Ipenmernas muaust yaeOHUKOB «JIuaus sxu3Hny». 10—11 kimaccel: yae6. mocodue s
o0meo0pa3oBaTeNIbHBIX. Opranu3anuii: 6a3oBeiid yposens / B. B. Ilaceunux, I'. I'. IlIBenos, T. M. EpumoBa. — M. : IIpocsemenne, 2017), moMHOCTHIO
oTpaxarolei conepxkanue [IpumepHoii mporpaMMel, ¢ AOMOJIHEHUSIMHU, HE MPEBBIIIAIONIIMHI TPEOOBAaHNS K YPOBHIO MOJATOTOBKH 00Y4aIOIINXCS.
HopMmaTuBHO-nnpaBoBbIe JOKYMEHTbI, HA OCHOBAHMH KOTOPBIX pa3padoTaHa padoyas nporpamMmma:

e @enepalibHbII roCyIapCTBEHHBIN 00pa3oBaTeIbHbBIN CTaHIAPT CpeiHero o0uiero oopasopanus (yTB. IprukazoM MuHHcTepcTBa 00pa30BaHUs U HAYKH
P® ot 17 mas 2012 r. N 413). [lonnynkt 6 u3menen ¢ 7 asrycra 2017 r. - [Ipuka3z Muno6pnayku Poccun ot 29 urons 2017 r. N 613
®denepanbhblit 3ak0H PO o1 29.12.2012 Ne 273-03 "O6 ob6pazoBanuu B Poccuiickoit denepanuuny, cT. 2, 1. 9;
®denepalibHBII rOCYAapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT;
nucbMo MuHnucteperBa odpazoBanus v Hayku PO ot 19 anpens 2011 r. Ne 03-255 «O BBeaenuu eaepaabHOro rocy1apcTBEHHOTO
00pa3zoBaTeNbHOrO CTaHIapTa 00IIETr0 00pa30BaHUSY;

® (enepanbHBIN EepeyeHb YI€OHUKOB, PEKOMEHI0BaHHBIX MHUHHCTEPCTBOM 00pa3oBaHus U Hayku P® k Hcmonbp30BaHUIO B 00pa30BaTeIbHOM
npoiiecce B 001eo0pazoBaTenbHbIX yupexaeHusx, Ha 2019-2020 rr., nmp. MunucrepcrBa oopazoBanus u Hayku PO Ne 345 ot 28.12.2018

® mpuka3 MunucrepcTBa oopazoBanus u Hayku PO Ne 1577 ot 31.12.2015 r. «O BHecenun uzmeHenuii B ®I'OC OO0, yTBepKAEHHBIN TPUKA30M
MunuctepcrBa oopasoBanus 1 Hayku P® ot 17.12.2010 r. Ne 1897»;

® OCHOBHOI1 00pa3oBaTeIbHON IpOrpaMmoii cpennero (moaHoro) odmiero oopazosanus MbOY COILL Ne 68;

¢ yyebHbIM I1IaHoM MBOY COIINe 68;

Ha OCHOBE:

e IIporpamma: IIporpamma o 6uonoruu ass ooueodpazoBaTeabHbIX KO (cOopHuK bronorus. Paboune nporpammel. [lpeamernas nuHus
yueOHUKOB «JIuHus xu3Hm». 10—11 xnaccel: yued. mocobue i o0ieodpa3oBaTenbHbIX. OpraHu3anuii: 6a3osslii yposens / B. B. ITaceunuxk, I
I'. [lIBenos, T. M. E¢umoa. — M. : IIpocsenienue, 2017

e Vuebnuk: buonorusa. O6mas 6nonorus. 10-11 ki.: yueOHuk 11151 o61eoOpa3oBatenbHbIX yupexxaenuit / A.A . Kamenckuii, B.B.Ilaceunux,
A.M.Py6roB: - M., [IpocBemenue. 2023 .


http://ivo.garant.ru/#/document/70188902/entry/0
http://ivo.garant.ru/#/document/71730758/entry/1003

I[HOACHUTEJIbHAA 3AIINMCKA

[Ipennaraemast pabodast mporpaMmMa peaau3yercs Mpu UCIoIb30oBaHuu yaeOHUKoB «buonorus. 10 knace» u «buonorus. 11 kmacey nox
penakuueit npodeccopa B. B. [Taceunuka. [IporpamMma coctaBieHa B COOTBETCTBHH € TPEOOBAaHUSAMH K pe3yibTaTaM CpelHero o0uiero oopa3oBanus,
yTBepKIeHHBIME DeiepaabHbIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEIHETr0
o0mero oOpa3oBaHusI.

[Tporpamma pa3paboTana ¢ y4€TOM aKTyaJIbHBIX 337a4 00y4YEeHHUs, BOCHUTAHUS U pa3BUTHUs oOydaronuxcs. [IporpaMmma yuuThIBaeT yCIIOBHs, HEOOXOAUMBIE
JUISL pa3BUTHS JJMYHOCTHBIX U TO3HABATENIbHBIX KaYeCTB 00yYarOIINXCs.
[Iporpamma BkIIO9aeT 0053aTENbHYIO YacTh Y4eOHOTO Kypca, n3NoxkeHHyto B «[IpuMepHoii o0cCHOBHOI 00pa30BaTeIbHONM MPOTrpaMMe 10 OMOJIOTHH Ha
YpOBHE CpeqiHero oob1ero oopazoBaHus» U paccunutana Ha 70 yacoB. B mporpamme coaepKuTcsi NpuMepHbBIN NepedeHb Ta00PaTOPHBIX U MPAKTHUYECKUX
paboT, He Bce U3 KOTOPBIX 00s3aTeIbHBI JJISl BBIOJHEHUS. Y YUTEIh MOXKET BBIOPATh U3 HUX TE, IS MTPOBEACHUS KOTOPBIX €CTh COOTBETCTBYIOIIHE YCIOBHS
B IIKOJIE.

OcBoeHme mporpamMmebl 1o OMOJIOTHH 00ECIICUNBAET OBJIAZICHUE OCHOBAMH YUeOHO-HCCIIE0BATENIBCKOM IEITENFHOCTH, HAYYHBIMH METOAAMHU
pellIeHUs PA3IMYHBIX TEOPETUUYECKUX U MPAKTUYECKHX 3a]1au.
N3yuenue 6uonoruu Ha 6a30BOM YpOBHE OPUEHTUPOBAHO Ha oOecrieueHrne 0011eo0pa3oBaTebHON U 00LEKYIBTYPHON MOArOTOBKHU BBIITYCKHUKOB.
Ha 6a3oBoM ypoBHe u3yuenue npeamera «buonorus», B 4acT GOPMUPOBAHUS Y 00YHAIOIIMXCS HAYYHOTO MUPOBO33PEHHUS, OCBOSHUS OOIICHAYYHBIX
METO/IOB, OCBOCHUS MPAKTUYECKOTO MPUMEHEHHS HAyYHBIX 3HAHUI, OCHOBAHO HAa MEXKIIPEIMETHBIX CBA3SAX C IIPEIMETaMH 00J1acTel €CTeCTBEHHBIX,
MaTeMaTUYECKUX ¥ TYMaHUTAPHBIX HAYK.

PaGouas mporpamma mo OGMOJIOTUH BKIIOYAET CIEIYIOIINE Pa3aeIbl:

1. [TosicHuTeNBHAS 3aITUCKA.

2. O6mas xapakTepucTHKa Y4eOHOTO MpeMeTa ¢ OnpeAeNieHUEM IeNiel U 3a1a4 ero U3yueHusl.
3. Mecto Kypca OMOJIOTHH B yUeOHOM TLJIaHE.

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

6. [Inanupyembie pe3yJbTaThl U3YYEHUS Kypca OUOJIOTHH.

7. KanientapHO-TeMaTU4eCKOe MJIaHuPOBAHUE.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA

B cucreme ecrecTBeHHO-Hay4yHOr0 00pa30BaHUs OMOJIOTHS KaK Y4eOHbIN MpeMeT 3aHMMaeT BaKHOE MECTO B (DOPMUPOBAHUH: HAYYHON KapTHUHBI

MUpa; PYHKIHOHAIBHON IrpaMOTHOCTH, HEOOXOAUMOM J1JIsi TOBCEIHEBHOM KU3HM; HABBIKOB 3JI0POBOT0 U O€30MacCHOI0 AJIs YeJIOBEKa M OKpY Kalolel cpebl
o0pa3a KHU3HH; SKOJIOTUYECKOTO CO3HAHMSI; IEHHOCTHOTO OTHOIICHHUS K )KUBOM MPHUPOJIE U YEIOBEKY; COOCTBEHHOM MO3UIIUHU 0 OTHOILIEHHUIO K
Ouonornueckoit HHGOpMaIUH, MOTYy4aeMON U3 Pa3HbIX HCTOYHUKOB. M3yueHne OO0 CO3/1aeT YCIOBUSA Ui (OPMHUPOBaHUS y 00ydarOIIUXCs
UHTEJUIEKTYaJIbHBIX, TPAKJAHCKUX, KOMMYHUKAIIMOHHBIX U HHPOPMALIMOHHBIX KOMITETCHIIUH.



N3ydenue kypca «buosiorusy B crapiieil mKoJie HampaBJI€HHO HA PEIICHHUE CIEAYIONUX 3a1ay4:
1) popmupoBaHue cucTeMbl OMOJIOTHUECKUX 3HAHUH KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHOI KapTHHBI MUPA,
2) pa3BUTHE JIMYHOCTU O0YYAIONINXCA, UX HHTEIICKTYyaJbHOE U HPAaBCTBEHHOE COBEPUICHCTBOBAaHKE, (POPMUPOBAHNE Y HUX TYMAHUCTUYECKUX OTHOLICHUH U
HKOJIOTHYECKH 1IeTIECO00Pa3HOTO MOBEICHUS B OBITY U TPYJOBO IEATEIBLHOCTH;
3) BeIpabOTKY MOHMMaHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUU OHOJIOTHH, a TaKXKe (POPMUPOBAHUE OTHOILIECHUS K OMOJIOTHMHM KaK BO3MOXKHOM
obJyactu OyayIIen NpakTHYeCKOU IeITeTbHOCTH.

Lesu 6uonoruueckoro oOpa3zoBaHus B CTapIIei mIKose GOpMyIUPYIOTCS Ha HECKOIBKUX YPOBHSX: TJ100aIbHOM, METAIIPEIAMETHOM, TUYHOCTHOM
U IIPEMETHOM, Ha YPOBHE TpeOOBaHMI K pe3yJibTaTaM OCBOEHUS COJAEPKAHUS IIPEIMETHBIX IIPOTrPaMM.

I'moGanbHbIe e 6MOI0rHYecKoro 00pa3oBaHus ABJISIOTCS OOIIMMH Ui OCHOBHOM M CTapIIel IIKOJIbI U ONPEAeIIIOTCS COLMATbHBIMU TPEOOBAaHUSIMU,
B TOM YHCJIC U3MEHEHHUEM COIIMATIbHON CUTYalluu Pa3BUTUSI — POCTOM MH(POPMALMOHHBIX MEPETPYy30K, H3MEHEHUEM XapaKTepa  Cioco00B OOIICHHS
U COLMAJBbHBIX B3aUMOJICHCTBUHN (00BEMBI U CITIOCOOBI TOTydeHUsI HHGOPMAIIUU TOPOKIAIOT PsJl 0OCOOCHHOCTEH Pa3BUTHSI COBPEMEHHBIX MOJIPOCTKOB).
Haubonee nponyKkTUBHBIMU JUIsl pEIIEHUS 3a/1a4 pa3BUTHSI TOAPOCTKA SIBIISIFOTCSI COUMOMOpPAJIbHAS M UHTEJUIEKTYallbHAsl B3POCIIOCTb.

[Tomumo 3TOTO, rIO00ATBHBIE 1ENU HOPMYIUPYIOTCA C Y4ETOM PACCMOTPEHHS OMOJIOTUYECKOT0 00pa30BaHUs KaK KOMIIOHEHTa CUCTEMbI 00pa30BaHUs B

LIEJIOM, [I09TOMY OHU SIBJISIFOTCSL Hanbosiee 00LIMMH U COL[MAIbHO 3HAUNMbIMHU.

C yuéToM BBIIIEHAa3BaHHBIX MOJIXOA0B INI00ATBLHBIMU HEISIMH OMOIOTUYECKOTO
00pa3zoBaHus SBISIOTCS:
— conupaau3anus oOyJaromuxcs Kak BXOKICHUE B MUDP KYJIbTYPhl U COLIMATIbHBIX OTHOILIEHUH, 00eCTIeYnBaolIee BKIIOYEHHUE YUaIUXCs B Ty WIH HHYIO
rpynmy J100 OOIHOCTh — HOCUTENS €€ HOPM, LIEHHOCTEN, OpUEHTAlUN, OCBaMBaeMbIX B IIPOLIECCE 3HAKOMCTBA C MUPOM >KUBOM MPUPOIBL;
— npuodIeHne K MO3HABATEeNbHOM KyIbType KaK CUCTEME IMO3HABATEIbHBIX (HAYYHBIX) IEHHOCTEH, HAKOIIJICHHBIX 00I11eCTBOM B chepe
OMOJOrN4EeCKON HAyKH.
[Tomumo 3TOrO0, GHOIOrHYECKOe 00pa30BaHKE Ha CTApIICH CTYIEHH MPU3BAHO 00ECTIEUHTh:
— OpHEHTALHUIO0 B CUCTEME 3TUYECKUX HOPM U LIEHHOCTEN OTHOCUTEILHO METO/I0B, PE3Y/IbTATOB U IOCTH)KEHUN COBPEMEHHOW OMOJIOTHYECKON HAyKH;
— pa3BHUTHe [I03HABATEJIbHBIX KAUeCTB JIMYHOCTH, B TOM YHCJIE MI03HABATEIbHBIX HHTEPECOB K U3YUYEHHIO OOLIMX OMOIOTHYECKUX 3aKOHOMEPHOCTEH 1
caMOMY MpoIlecCy Hay4YHOTO [TO3HAHUS;
— OBJIaJleHHe y4yeOHO-1T03HABATEIbHBIMH U IIEHHOCTHO-CMBICJIOBBIMU KOMIIETEHTHOCTSIMHU 11 ()OPMHUPOBAHUS TTO3HABATENILHON U
HPABCTBEHHOM KYJIbTYpbl, HAyYHOTO MHUPOBO33pPEHUS, a TAK’KE METOA0JIOTHEIN OMOIOIrMYECKOT0 IKCIEPUMEHTA U 3JIEMEHTAPHBIMU METO/IaMU OUOJIOTMUECKUX
HCCIICIOBaHUMH;
— (hopMHupOBaHHUeE HKOJIOTMUYECKOTO CO3ZHAHUS, IEHHOCTHOTO OTHOILIEHUS K )KHUBOW MPUPOJIE U YETIOBEKY.

MECTO KYPCA BUOJIOT'A B YUEBHOM IIJIAHE

KonudecTBo yacoB, 0TBOIMMOE HA N3YUYE€HHE OMOJIOTHH B CTapIlei MIKOJIe, 3aBUCUT OT y4eOHOTO TUTaHa YTBEPKACHHOTO 00pa30BaTeIbHOM
opranm3anuei. lanHas pabodvas mporpamMma paccurTaHa Ha IMpoBejieHre | Jaca KIIACCHBIX 3aHATUN B HEJIEIO IPH 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 Hepemio) B 10 kimacce, 35 4 (1 4 B Hexnemo) B 11
KJ1acce.

Kypcy 6uonoruu Ha CTymeHu CpeJHETo 00IIero 00pa3oBaHus MPEIIIECTBYET KypC OHOIOTHH, BKIFOYAIONINN dJIeMEHTapHbIe CBEeIeHUs 00
OCHOBHBIX OHoJIoTHUecKnX 00bekTax. ConmepikaHue Kypca OMOJIOTMH B OCHOBHOMW IITKOJIE, CIY>)KHT OCHOBOM /TS U3y4YEHHUST O0OINUX OMOIOTUYECKHIX
3aKOHOMEPHOCTEH, TeOpUi, 3aKOHOB, TUIIOTE3 B CTapIIel MIKoJe, T/1e 0c000e 3HaYeHHE MPUOOPETaI0T
MHPOBO33PEHUYCCKUE, TEOPETUICCKUE TOHSATHSI.



Takum 006pa3om, coaepikaHue Kypca OMOJIOTHH B CTapIlel IIKoJie, 00Jiee MOTHO pacKphIBAaeT 00IIre OMOJIOTHYECKUE 3aKOHOMEPHOCTH, MPOSIBIISIOIIAECS
Ha PAa3HbIX YPOBHSIX OPraHU3aLUU )KUBOU IIPUPOIBI.

PE3VJIbTATBI OCBOEHUA KYPCA BMOJIOI'MU

JlesiTensHOCTh 00pa30BATEIILHOTO YUpEkKACHHI 001ero oopa3oBaHus B 00ydeHUU OHOJIOTHH B cpeiHel (IOTHOM) IIKOJIe JOJKHA OBITh HAIMlpaBJIeHA Ha
JOCTHXKEHNE 00YJarOIUMHUCSA CIETYIOIIHUX JUYHOCTHBIX Pe3y/bTATOB!
1) peanu3anuy dTHYECKUX YCTAHOBOK MO OTHOIIEHUIO K OMOJOTHYECKUM OTKPBITHUSIM, UCCIICIOBAHHSIM U UX PE3YJIbTaTaM;
2) mpu3HaHUs BBICOKOM LIEGHHOCTH KU3HU BO BCEX €€ MPOSIBICHUSAX, 3J0POBbS CBOETO U IPYTUX JIIOJICH, pean3alii yCTaHOBOK 3/JOPOBOr0 00pa3a KHU3HU;
3) chopMupoBaHHOCTH MMO3HABATEIBHBIX MOTUBOB, HAIPABJICHHBIX HA MOJYyYEHUE HOBOTO 3HAHUS B 00JIACTH OMOJIOTHU B CBSI3U C
Oynyuieil mpodeccuoHanbHON AesITeIbHOCTBIO I OBITOBBIMU MPOOJIeMaMH, CBSI3aHHBIMU C COXPAHEHHEM COOCTBEHHOTO 3/I0POBbS U SKOJIOTHUYECKOI
0€30MacHOCTH.
MeTtanpeaMeTHbIMH pe3yJIbTATAMH OCBOCHHSI BHIITYCKHHUKAMU CTAPIIEH MIKOJIBI 0a30BOr0 Kypca OMOJIOTHH SIBISIOTCS:
1) oBiazieHNEe COCTABIIAIOIIMMYU UCCIIE0BATENBCKON U POEKTHON AESITENbHOCTH, BKIIIOUasi YMEHUSI BUJETh MPOOJIEMY, CTABUTh BOIIPOCHI,
BBIIBUTaTh TUIIOTE3bI, JaBaTh OMPEICICHUS MOHATHIM, KJIacCU(UIUPOBATh, HAOIIOAATh, IPOBOUTH SKCIIEPUMEHTHI, I€JIaTh BHIBOABI U 3aKITIOYCHHS,
CTPYKTYpUPOBATh MaTepuall, OObSICHSITH, JOKa3bIBaTh, 3alUINATH CBOU UJIEH;
2) ymeHus paboTaTh ¢ pa3HbIMU UCTOYHUKAMU OMOJIOTHYECKON HHPOPMAIUU: HAXOAUTh OMOJIOTHYECKYI0 HH(OPMALIUIO B PA3TUYHBIX HCTOYHUKAX
(TexcTe yueOHMKa, HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJIOTUIECKHUX CIIOBAPSX U CIIPAaBOYHHKAX ), AaHATU3UPOBATh U OLIEHUBATH WH(POPMAIIUIO,
npeoOpazoBLIBaTh HHPOPMAIIMIO U3 OJTHOU (POPMBI B IPYTYIO;
3) ciocoOHOCTH BBIOMPATH LIEIEBbIE U CMBICIIOBbIE YCTAHOBKH B CBOMX JIEUCTBHUSAX U MOCTYIKAX IO OTHOIIEHUIO K KUBOM MPUPOJIE, CBOEMY 3710POBbIO U
3I0pPOBBIO OKPYXKAIOILINX;
4) yMeHUsl aJIeKBaTHO MCIOJIb30BaTh PEUYEBbIE CPECTBA JJIsl AUCKYCCUU U apIryMEHTAllUU CBOEH MO3UIINH, CPABHUBATH Pa3HbIE TOUKU
3pEHMs], APTYMEHTHPOBATh CBOIO TOUKY 3PEHUS, OTCTAUBATh CBOIO MO3HIIMIO.
IIpenmMeTHBIMHU pe3yJIbTaATAMH OCBOCHHUSI BHIITYCKHUKAMU CTapIIed HIKOJIbI Kypca Onosiornu 6a30BOro ypoBHS SIBJISIOTCS:
B noznasamenwvnoii (unmennekmyanwvnoii) cgepe:
1) xapakTepuCTHKa COAECPIKAHNS OMOJIOTHYECKUX TEOpHUH (KIeTOoUHas1, SBOIIOIIMOHHAs Teopust JlapBuHa); yuenus BepHaackoro o 6uocdepe;
3aK0HOB MeHiens1, 3aKOHOMEPHOCTEH N3MEHYHBOCTH; BKJIaJa BBIJAIOMINXCS YUEHBIX B Pa3BUTHE OMOIOTUYECKON HAYKU;
2) BBIJIEJICHHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHYECKUX O0BEKTOB (KJIETOK: PACTUTEIHHBIX U )KUBOTHBIX, IOSJIEPHBIX U SACPHBIX, TOJTOBBIX U
COMAaTHUYECKUX; OPTaHU3MOB: OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX; BHIOB, DKOCUCTEM, OMOCdepbl) U mpolieccoB (0OMEH BelIecTB, pa3MHOKEHHUE, IeTICHUE
KJIETKH, OIJIOJJOTBOPEHHE, AEHCTBUE NCKYCCTBEHHOTO U €CTECTBEHHOI'O 0TOOPOB, (hopMHUpOBaHUE MPUCITIOCOOIEHHOCTH, 00pa30oBaHKe BUJIOB, KPYTOBOPOT
BEILECTB U MPEBPAILICHUS
SHEPTHH B IKOCUCTEMAX u Ouocdepe);
3) oOBsicHeHHe poiu 6uoIoTUH B (POPMHUPOBAHUH HAYYHOTO MUPOBO33PEHMUSI; BKIIaAa OMOIOTHYECKUX TeOpuil B POPMUPOBAHNE COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHUHBI MUPA; OTPUIIATEITLHOTO BIUSHUS aJIKOTOJIsI, HHKOTHHA, HAPKOTHYECKUX BEIIECTB HA Pa3BUTHE YEIOBEKA; BIUSIHHS MyTareHOB
Ha OpPTaHU3M YeJIOBEKa, YKOJIOTUYECKUX (PAKTOPOB HA OPTraHU3MBbI; IPUYHH SBOIIOINH, U3MEHSIEMOCTH BUI0B, HAPYILICHUHN pa3BUTH
OpraHU3MOB, HAaCJ€/ICTBEHHBIX 3a00JIeBaHUM, MyTalllil, yCTOHYMBOCTH U CMEHBI 3KOCHUCTEM;
4) npuBeeHNE JI0KA3aTENbCTB (apryMeHTalus1) €AMHCTBA )KUBOM 1 HEXKUBOU MPUPOJIBI, POACTBA )KUBBIX OPraHW3MOB; B3aUMOCBSI3€ OPraH3MOB
U OKpY’Karollel cpefibl; He0OXO0IMMOCTH COXpPaHEHHsI MHOr0o0pa3us BUJIOB;



5) yMeHue 1oJIb30BaThCsl OMOJIOTHUECKOM TEPMHUHOJIOTHEH M CHMBOJIMKOM;

6) pelIeHue 31eMEHTapHbIX OMOJIOIMUECKUX 3aa4; COCTABICHHUE 3JIEMEHTAPHBIX CXEM CKPEIMBAHUS U CXEM IIEPEHOCA BELIECTB U SHEPTUU B SKOCUCTEMAX
(menu nUTaHMA);

7) onucanue ocobeit BUIOB 10 MOP(HOIOTHIECKOMY KPUTEPHUIO;

8) BBIBJIIEHUE U3MEHYMBOCTH, IPUCIIOCOOIEHNI OPraHU3MOB K CpeJie 0OMTaHMsl, HCTOYHUKOB MYTareHOB B OKpPY’Karollel cpefe

(KOCBEHHO), aHTPOIIOT€HHBIX U3MEHEHUI B 3KOCHCTEMAaX CBOEM MECTHOCTH; U3MEHEHHUN B 9KOCHUCTEMAX Ha OMOJIOTMUYECKUX MOACIIAX;

9) cpaBHEHHE OMOJIOTMYECKUX OOBEKTOB (XMMUYECKUI COCTAB TN KUBOW M HEXUBOW MPUPOABI, 3apOJbIII YEJIOBEKA U APYTUX MIIEKOIHUTAOLINX,
IIPUPOJIHBIE SKOCUCTEMBI U arpOIKOCUCTEMBI CBOEH MECTHOCTH ), IPOLIECCOB (€CTECTBEHHBIM U UCKYCCTBEHHBIN OTOOPHI, II0JIOBOE U OECII0JIOE Pa3MHOKEHMS)
U (GOpMYJIMPOBKA BBIBOJIOB HA OCHOBE CPAaBHEHMSI.

B yennocmmuo-opuenmayuonnoi cghepe:

1) aHanM3 U OLIEHKA PA3JIMYHBIX TUIIOTE3 CYIIHOCTH XKHU3HU, IPOUCXOXKICHUE YEJIOBEKA U BOBHUKHOBEHHUE JKU3HU, IN100aIbHBIX SKOJOIMUECKUX IpoOIeM

U IyTeW UX PeLIeHHs, TIOCIEACTBUN COOCTBEHHOM AEATEIBHOCTH B OKPYXKAIOIIEH cpeze; OMomornyeckoi nH(popMaIum, moiry4aeMon u3 pasHbIX
VCTOYHUKOB;

2) OIIEHKA STUYECKUX aCIEKTOB HEKOTOPHIX MCCIIEJOBAHMI B 00J1aCTH OMOTEXHOJIOTHH (KIIOHMPOBAaHUE, HCKYCCTBEHHOE OILJIOZIOTBOPEHHE,

HalpaBJIEHHOE U3MEHEHHUE T€HOMA).

B cghepe mpyoosoii deamenvnocmu: oBnageHue yMEHUSIMA U HABBIKAMH TIOCTAHOBKU OMOJIOTHYECKUX HKCIIEPUMEHTOB M OOBSICHEHHUS UX PE3YJIbTaTOB.

B cepepe gpuzuueckoii 0eamenvrocmu: 0600cHOBaHHE U COOIIOACHUE Mep NMPO(UIAKTUKY BUPYCHBIX 3a00JI€BaHUN, BPEAHbBIX IPUBBIUEK

(kypeHue, ynorpeOaeHIe aJKoroisi, HApKOMaHUs); IPABUJI IOBE/ICHUS B OKPYKAIOILEH cperie.

COIEPXAHUE KYPCA BUOJIOT A

buosiorusi Kak KOMIIEKC HAYK O )KMBOM NpUpoIe

buonorus kak KOMIUIEKCHasI HayKa, METObl HAYYHOTO [TO3HAHUs, UCIIOJb3yeMble B Onosorun. Cospemennvie Hanpasnenus 6 ouono2uu. Pornp 6uonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HAyUYHOU KapTUHBI MUpPa, MPAKTUYECKOe 3HaAUECHUE OMOIOTMYECKUX 3HaHHUH. bronorndeckue cucTemMpl Kak MpeaMeT U3Y4eHUS
Ouonoruu.
CtpykTypHBbIe U QYHKIMOHAIbHbIE OCHOBBI KU3HU

MonekynsipHble 0OCHOBBI )kM3HU. Heoprannueckue BeniecTsa, ux 3HaueHue. OpraHudeckue BemecTBa (yriaeBoabl, JUIUAbI, OElIKH, HyKJIEHHOBbBIE
kucnotsl, AT®) u ux 3HaueHue. buononumepsl. /Jpyeue opeanuueckue sewpecmsa kiemxu. Hanomexunonozuu 6 buonozuu.

HuTonorus, MeTo1bl TUTONOTUH. POJIb KJIETOYHOM TEOPUH B CTAHOBJICHHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOUM KapTUHBI MHUpa. KieTku npokapuot
1 2ykapuoT. OCHOBHBIE YaCTH M OPTaHOUIbI KJIETKH, UX (PYHKIUU.

Bupycel — HekneTounas Gopma KU3HH, MEpPhI MPOMUIAKTUKN BUPYCHBIX 3a00JI€BaHUM.

XKuznenesrenbHocts KieTku. [lnactuueckuit oomen. @orocunTes, xeMocuHTe3. buocunres 6enka. DHepreTuueckuii oOMeH. XpaHeHue, nepeaaya
U peayn3alys HacjaeACTBeHHOW nHpopManuu B KieTke. [ enernueckuit kof. ['eH, reHoM. ['enomura. Bausnue napkoeennvix eewyecmes Ha npoyeccol 8
Kemxe.

Knerounslii uuki: uatepdasa u geneHue. Mutos3 u meiios, ux 3HaueHue. CoMaTuyecKue U MojI0BbIe KIETKH.

Opranusm
Opranusm — eauHOoE LIENOE.
KuznenestenpHOCTh Opranu3Ma. Perymnsnust QyHKIIUNA opraHu3Ma, TOMeocTas.



Pasmuoxenue opranuzMoB (0ecrosioe u nojioBoe). Cnocobvl pasmHoxcenus y pacmenuti u scugomuslx. VIHANBUIyalbHOE pa3BUTHE OpraHU3Ma
(onrorenes). [Ipuunnbl HapyeHU pa3BuTUs. PenpoaykTUBHOE 310pOBbE YEIOBEKA; MMOCIECACTBUS BIUSHUS aJIKOT0JIs, HUKOTHHA, HAPKOTUYECKUX BEIIECTB
Ha SMOpHOHATIbHOE Pa3BUTHE UenoBeKa. KusHenHvle yukivl pazHvlx epynn opeaHu3mMos.

I'eneruka, MeTo/1bl reHETUKH. ['eHETUUECKask TEPMUHOJIOTHSI U CUMBOJIMKA. 3aKOHBI HacieacTBeHHocTH I'. Mennens. XpomocomHas
Teopus HaciencTBeHHocTH. Onpenenenue nojia. CuemnyieHHOe ¢ MOJI0M HAcJIeJOBaHHeE.

I'eneruka yenoBeka. HaciencTBeHHbIe 3a00/IeBaHUS YEIIOBEKA U MX MPEAYIPEKACHUE. ITUICCKUE ACTIEKTHI B 00JIACTH MEAUIIMHCKON TeHETHUKH.

I'enotun u cpena. Henacneacreennas nu3sMeHUMBOCTh. HacnenctBenHas m3MeHUYMBOCTh. MyTanuu. MyTareHsl, X BIUSHUE Ha 3J0POBbE YEIIOBEKA.

HomecTtukanus u cenekiusi. MeToibl cenekiuu. buorexnomnorus, e€ HampaBiIeHUs U IEPCIEKTUBBI pa3BUTus. buobezonacnocme.

Teopus 3BoTIOLUMA

Pa3ButHe 3BOTIOLMOHHBIX UJEH, 3BoMOIIMOHHAs Teopus Y. lapsuna. Cunreruueckasi Teopusi 3Botolud. CBUACTEIIbCTBA 3BOJIOLMH KUBOU
npupoabl. MUKpO3BOJIONUS U MakpodsBoitonus. Bun, ero kpurepuu. [lomynsmus — snemMeHTapHas €AMHULIA YBOIOLNHU. J[BHXKYILIME CHIIBI BOIIOIUH, UX
BIIUsIHUE HAa reH0GOoH 1 nonyssinun. HampaBieHus BOTIOHH.

MHuoroo6pasue opraHu3MoB Kak pe3ylnbTaT 3BoJonuu. [I[puHIunb! KiiaccupuKalum, CHCTeMaTHKA.

PazButue :xu3Hmu Ha 3emiie

I'unoTe3bl npoucxXoXaeHUs KU3HU Ha 3eMiie. OCHOBHBIE ATAIbl IBOJIOLMU OPraHMUECKOro MUpa Ha 3eMIie.

CoBpeMeHHbIE TTPEICTABICHUSI O TPOUCX0KICHUH YeI0BEeKa. DBOJIOLMS YelloBeKa (aHTpornoreHes). JBuxKyiue Cuiibl anTpornoreHesa. Pacel yenosexka,
UX MMPOUCXOXKICHHUE U €AUHCTBO.

Oprann3msl 4 OKpYy:KamoIas cpeaa

[TpucnocoOeHust OpraHu3MoB K JEHCTBHIO IKOJIOTUYECKUX (PAKTOPOB.

buoreornenos. DxocucreMa. Paznoobpasue skocrucTeM. B3auMoOTHOIIEHUS TIOMYJISIIIAA Pa3HbIX BUIOB B SKOCUCTeME. KpyroBopoT BemecTB U MOTOK
SHEPIHH B IKOCUCTEME. Y CTOWYMBOCTD U AUHAMUKA 3KocucTeM. [locnencTBust BIusiHUA 1€ATEIbHOCTH YelloBeKa Ha 3KocucTeMbl. CoXpaHeHHe
Omopa3zHO0Opa3us KaKk OCHOBA YCTOMYMBOCTH SKOCUCTEMBI.

Ctpykrypa 6uocdepsl. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOC]epHI.

Kpyzosopomwi eewyecme 6 buocgepe.

['moGanbpHBIe aHTPOTIOTeHHBIE N3MEHEHUs B buocdepe. [IpobneMbl yCTOMYNBOTO pa3BUTHSL.

Ilepcnexmusvl pazsumus OUOI02UYECKUX HAYVK.
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IIpumepHBbIii epevyeHb J1a00PATOPHBIX U NPAKTHYECKHUX Pa0oT (HA BBIOOP yuHTeJIs1):

. Ucnionb3oBaHue pa3vMyHbIX METOJIOB IPU U3YUYECHUH OMOJIOTHYECKUX OOBEKTOB.

. TexHnKa MUKpPOCKOIIMPOBAHHSI.

. I3y4eHne KJIeTOK pacTeHUH U )KUBOTHBIX IO/ MUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENaparax v X OIUCaHUE.
. [Ipurorosnenue, paccMaTpuBaHUE U ONMCAHUE MUKPOIIPENIAPATOB KIETOK PACTCHUM.

. CpaBHEHUE CTPOEHUS KJIETOK PAaCTEHHM, )KUBOTHBIX, TPUOOB U OAKTEPUH.

. I3yueHune nBUKEHUS LIUTOIIA3MBl.

. I3y4yeHne miasmMoinmnsa u ACIIa3MOJIM3a B KJIETKAX KOXKHIIBI JIyKa.

. N3yuenne hepMEHTATUBHOTO pacIICIICHH IEPOKCHIa BOJIOPOJIA B PACTUTEIBHBIX M dKUBOTHBIX KIIETKAX.

. OGHapy:xeHue OeNKOB, YIIIeBOJIOB, JIUIIUOB C IOMOUIbIO KAUECTBEHHBIX PEAKLIUH.

. Beinenenune JIHK.

. I3y4yeHne kataauTHuecKoi akTHBHOCTU (DepPMEHTOB (Ha MpUMeEpe aMUIa3bl UIIN KaTallasbl).
. HaGmonenne MyuTo3a B KJIETKaX KOHYMKA KOPEIIIKA JIyKa Ha TOTOBBIX MHUKpOIIpenaparax.

. I3yueHne XxpoMOCOM Ha rOTOBBIX MUKpOIIpENapaTax.

. I3ydyenue cranuii Mmerio3a Ha TOTOBBIX MUKpOIpenaparax.

. I3yueHune cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOINpEnapaTax.

. Pemenwe aneMeHTapHBIX 33124 TI0 MOJISKYJISIPHOH OHOJIOTHH.

. BeisgBrienue IIPU3HAKOB CXOJACTBA 3ap0,I[LIIHefI YCJIOBCKA U APYI'UX MMO3BOHOYHLIX KMBOTHBIX KaK JOKAa3aTCIILCTBO UX POACTBA.

. CocTaBiieHHE IEMEHTAPHBIX CXEM CKPELMBaHUS.

. Pemenne renernueckux 3azaau.

. I3ydyeHue pe3ynpTaToB MOHOTUOPUHOTO U JUTUOPUIHOTO CKPEUIUBAHUS Y APO30(PUIIHI.
. CocTaBieHHe U aHaJIU3 POJIOCIOBHBIX YEJIOBEKa.

. I3yueHne n3MeH4MBOCTH, IOCTPOCHHUE BAPUALIMOHHOIO PsJla U BApUALMOHHONW KPUBOM.

. Onmcanue genorumna.

. CpaBHEHUE BUAOB 10 MOPPOJIOTUIECKOMY KPUTEPHUIO.

. Onmcanue npucrnoco6JeHHOCTH OpraHu3Ma U €€ OTHOCUTENBHOIO XapaKkTepa.

. BoisiBieHue npucnoco0aeHnii OpraHu3MoB K BIUSHUIO PA3IMYHBIX IKOJOTUYECKUX (PAaKTOPOB.
. CpaBHEeHHE aHATOMUYECKOTO CTPOEHHS paCTEHUI pa3HbIX MECT OOUTaHMSL.

. MeToasl n3mepenust GpakTopoB cpebl OOUTaHUSI.

. I3y4yeHne sKoI0ornueckux ajanTanuil 4eaoBeKa.

. CocTaBieHue MUIIEBBIX IICHEH.

. I3y4yeHue u onucaHue 3K0CUCTEM CBOEH MECTHOCTH.

. MonienrpoBaHue CTPYKTYp U MPOLIECCOB, IPOUCXOIALINX B IKOCHCTEMAX.

. OLleHKa aHTPONOTE€HHBIX U3MEHEHUH B IPUPOJE.



[INIAHWUPYEMBIE PE3VIJIbTATBI U3YUEHUA KYPCA BUOJIOT
B pe3yabTare usyyenns yue6Horo npeamera «buosiorus» Ha ypoBHe cpeaHero (oJHOro) o0mero o0pa3oBaHus BHIYCKHUK HA 0230BOM
YPOBHE HAYUYMTCSH:
— pacKphIBaTh HA MIPUMEPaxX PoJib OMOJIOTHH B JOPMUPOBAHUU COBPEMEHHON HAYYHOUW KApPTUHBI MUPA U B MIPAKTUYECKON JESATEILHOCTH JIFOCH;
— MOHMMATh U OIUCHIBATh B3AaUMOCBSI3b MEX/ly €CTECTBEHHBIMU HayKaMH: OHoJorueii, pusnkoil, Xumueii; ycraHaBlIMBaTh B3aUMOCBS3b
IIPUPOJHBIX SBJICHUI;
— MOHHUMATh CMBICT, Pa3JIM4aTh U OMUCHIBATh CUCTEMHYIO CBSI3b MEX/1y OCHOBOIMOJIAraloluMU OUOJIOTMYECKUMU TIOHATUAMU: KJIETKA, OPTaHu3M,
BUJI, SKOcucTema, onocdepa;
— IPOBOJAUTH HKCIIEPUMEHTHI 110 U3YUYEHUIO0 OMOJOTHYECKIX OOBEKTOB U SIBJICHUN, OOBSACHATH PE3Y/IbTaThl SKCIIEPUMEHTOB, aHAIU3UPOBATh
uX, GOpPMYITHPOBATH BHIBOBIL;
— HUCMOJb30BaTh OCHOBHBIE METO/Ibl HAYUYHOTO MO3HAHUS B YUEOHBIX OMOJIOTHUYECKUX MCCIEA0BAHUSAX, IPOBOIUTh IKCIIEPUMEHTHI 1O
U3YYCHUIO OMOJIOTUYECKUX 0OBEKTOB U SIBJICHH, OOBSCHSATEH PE3y/IbTaThl 3KCTICPUMEHTOB, aHATM3UPOBATh UX, (DOPMYIIUPOBATH BHIBOJIHI;
— (G opMyIHMpOBaTh TUMOTE3bl HA OCHOBAHUHU MPEIJIOKEHHONM OMoI0ornyeckoi nH(MOpMalUK U MpeiaraTb BApUAHTHI IPOBEPKU TUIIOTES;
— CpaBHHUBATh OMOJOTUYECKUE 0OBEKTHI MEXK Ty COOOH 10 3aJaHHBIM KPUTEPHUSM, JIeJaTh BEIBOJIBI M YMO3AKIIOUEHHUSI HA OCHOBE CPAaBHEHUS;
— 00OCHOBBIBaTh €IMHCTBO >KUBOM M HEXKUBOU MPUPOIBI, B3AUMOCBSI3U OPraHU3MOB M OKPYKAIOIEH cpeibl HA OCHOBE OMOJIOTUYECKUX TEOPHU;
— MPUBOIUTH IPUMEPHI BEIIECTB OCHOBHBIX TPYII OPraHUYECKUX COCTUHEHHM KIETKHU (OCJIKOB, )KUPOB, YIJIEBOJIOB, HYKJICHHOBBIX KHCIIOT);
— pacro3HaBaTh KIETKHU (MIPOKAPUOT U SYKApUOT, PACTCHUI U KUBOTHBIX ) IO OMUCAHUIO, HA CXEMAaTHYECKUX N300paKEHUIX; YCTaHABITUBATH CBS3b
CTpOCHUS ¥ PYHKIIHIA KOMIIOHCHTOB KJICTKH, 000CHOBBIBATH MHOTO00Opa3ne KICTOK;
— OOBSACHATH MHOT00Opa3yue OpraHu3MOB, IPUMEHSIS] IBOJIIOIUOHHYIO TEOPHIO;
— OOBSCHATH MPUINHBI HACIICACTBCHHBIX 3a00JICBaHMIA;
— BBISIBJISITh U3MEHUMBOCTh Y OPTaHU3MOB; CPAaBHUBATh HACIIEACTBEHHYIO U HEHACIIEACTBEHHYIO U3MEHYHBOCTD;
— BBIBIIATH MOP(OOrudeckre, (U3noIOrMuecKe, MOBEICHUYECKHE aIallTallii OPraHU3MOB K Cpefie OOMTaHUS U JEHCTBUIO YKOJIOTHYECKUX (aKTOPOB;
— COCTaBJISITh CXEMBI IIEPEHOCa BEIIECTB U DHEPTHH B SKOCHUCTEME (IIEMU TUTAHHUS);
— IPUBOJUTH JI0KA3aTEIHCTBA HEOOXOAUMOCTH COXpaHEHHs OMOopa3HO00pa3us Uisl yCTOMYMBOTO Pa3BUTHS U OXPAHbI OKPYKAIOLIEH Cpebl;
— OILIGHHUBATh JJOCTOBEPHOCTH OMOJIOTMYECKOM HH(OpMALINK, TOTYYEHHOW U3 Pa3HBIX HCTOYHUKOB;
— MPEACTABIATH OMOJOTUYECKYI0 HH(POPMAIIMIO B BUJIE TEKCTA, TAOJIUIIBI, Tpaduka, JuarpaMMbl U JIeJIaTh BHIBOJbI HA OCHOBAaHUU
MPEJICTAaBICHHBIX JTaHHBIX;
— OIIEHUBAThH POJIb TOCTHXKCHH I T€HETHUKH, CEJIEKITNH, OMOTEXHOJIOTUN B MPAKTHYECKOMN NEITEIbHOCTH YEJIOBEKa;
— OOBSCHSTH HETATUBHOE BIUSHUE BEIIECTB (AJIKOTOJIsl, HIKOTHHA, HAPKOTUYECKUX BEIIECTB) HA 3apPOIBIIIEBOE PA3BUTHE YETIOBEKA.
BoinyckHUK Ha 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHTHCH:
— 0asamv HaAYuUHOe 00bACHEHUe OUONOSULECKUM (haAKmam, npoyeccam, s81eHUAM, 3aKOHOMEPHOCIAM, UCHONb3YA OUoL02UYecKue meopuu
(K1emoyHy1o, 360II0YUOHHYIO), YUeHue 0 buocgepe, 3aKOHbI HACIEOCMBEHHOCU, 3AKOHOMEPHOCMU USMEHYUBOCMU,;
— Xapakxmepu3o8ams co8peMeHHble HaNPasieHus 8 pa3eumul OUOI02UU,; ONUCHIBATNb UX B03MONCHOE UCNONIL30BANHUE 8 NPAKMUYECKOU 0esamelbHOCU,
— cpasHusamv cnocoowl Oenenusi Kiemku (Mumo3 u metios),
— pewiams 3a0aqu Ha nocmpoeHue gpazmernma emopoti yenu JJHK no npeonoscennomy gppaemenmy nepeou, uPHK (MPHK) no yuacmxy /[HK,
— pewiams 3a0a4u Ha onpeoeseHue KOIUvecmead XpoMoCoM 8 COMAMUYECKUX U NOJI0BbIX KIEeMKAX, d MAaK#ce 8 KIemKax neped Hauaiom oenenus (metosa
U MUMO3a) U No €20 OKOHYAHUU (0Jis1 MHO2OKIIEMOYHbBIX OP2AHUIMO8),



— pewams ceHemuyecKue 3a0ayu Ha MOHOUOPUOHOe CKpewUuBaHue, COCMagiams cXembl MOHOSUOPUOHO20 CKPeUUBAHUS, NPUMEHSS

3aKOHbI HACIEOCMBEHHOCTNU U UCHONb3YS OUOIOUYECKYI0 MEPMUHOTIO2UIO U CUMBONUKY,

— YCMAHA8IU8ams Mun HAC1e008aHUS U XAPAKMep NPOsGIeHUsl NPUSHAKA NO 3A0AHHOU cxeme POOOCI06HOU, NPUMEHSISL 3aKOHbl HACIeOCMBEHHOCU,
— OYeHUBAMsb pe3yIbMmamol 63aUMOOCUCMBUsL Yel08eKd U OKPYICarowell cpeobl, NPOSHO3UPOBAMb 803MONCHbIE NOCIe0CMEUsL 0esIMeIbHOCMU Yel06eKd
OJ151 CYUeCmeo8anust OMOEIbHbIX OUONOCUYECKUX 00BEKMO8 U YeablX NPUPOOHBIX COOOUeCms.

Yuyeouo-treMaruueckuii miaan 10 kaacce

Tembl (pa3aesnbl) KoJ1-Bo yacoB
1. BBenenne S
2. MoJiekyJIsIpHbIii YPOBeHb 12
3. KileTouHbIii YPOBEHD 16
Hroro: 33 +2 4 pe3epB

Yyeono-reMarnueckuii miaan 11 kiaace

Tembl (pa3nennr) Kon-Bo yacos
1.Oprann3mMeHHbIN YPOBEHb 10
2. IlomynsmoHHO-BUIOBOM YPOBEHB 8
3.OKOCHCTEMHBIN YPOBEHD 8
4. buocdepHslii ypoBEeHb 9
Hroro: 35




Bunsl u popmsel KoHTpOJIsE O 6MoJioruu 10 kirace

Tewma.

Kommuectso

METBEPTH

Komnuec
TBO
YacoB.

JlaGopato
PHBIX
pabor.

[IpakTnue
CKHX
paboT.

OKCKyY
pcuid.

KonTpon
bHBIE
TeCThI

UlaGopaTopHbIe U TPaKTHIECKHE PaOOTHI
( Ha3BaHwme)

Beenenue

5

2

0

0

1

UlaGopaTopHas padota 1« cromp30Banue pa3InIHBIX METOIOB TIPH
M3y4YCHUN OUOJIOTHYECKUX OOBEKTOB

UTaboparopHast pabora 2 «MexaHH3MbI CAaMOPETYJISIIUN.

MonexyJpHbIil YpOBEHb

1-3

13

UlaGopartopHas pabota 3 «O0HapyxeHue
UTMHMI0B, YIIIEBOI0B, OEIKOB C TIOMOIIBIO KAYeCTBEHHBIX PEaKIniiny

UlaboparopHast pabota 4 «KaTanurudeckasi ak THBHOCTh (JepMEHTOB (Ha MpuMepe
AMIIIa3b1 )y

Krnetounslit ypoBeHb

17

UlaGoparopHas paboTa 5 «TeXHHKa MUKPOCKOITUPOBAHUSI.
«CpaBHEHHE CTPOCHHUS KIETOK PACTCHHH, JKHBOTHBIX TPHOOB 1 OaKTEpHii Mo
MHKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnaparax 1 UX OMHUCAHUE).

JlaboparopHas pabora 6 «HabroneHue mia3Mosin3a U Ieria3Mon3a B KIIeTKax
KOJKHIIBI JTYKay.

UlaGoparopHas padota 7 «[IpurorosieHue, pacCMaTpUBaHKUE U ONMCAHUEC
IMUKPOTIPENapaToB KJICTOK PACTCHUNY.

UlaboparopHas pabota 8 «HaOmronenne ABHKEHUS IUTOIUIA3MbI Ha IPUMEPE
i1cTa 10Aeu».

UlaboparopHast pabota 9«CpaBHEHHE CTPOCHUS KJIETOK PACTEHUH, KHUBOTHBIX,
rprOOB U OaKTEPUII».

IMpaktudeckas padota 1 PereHrie aeMeHTapHBIX 337124 110 MOJICKY ISIPHON
OHMOJIOTHH.

HToro 3a roga.

35




HOPMbI U KPUTEPUHN OLIEHUBAHUA

OuneHuBaHNe YCTHOIO OTBETA y4alMXcsl

Otmetka "5" craBuTCSA B Cciydae:
1. 3HaHus, MOHUMAaHUA, TTyOUHBI YCBOCHUS 00y4aromuMes Bcero 00bEMa MporpaMMHOro MaTepuarna.
2. YMeHus BBIICIATH IJ1aBHbIC MTOJIOKEHHSI B M3YYEHHOM MaTepuaie, Ha OCHOBaHUH (DaKTOB M IPUMEPOB 00001IATh, AETaTh BHIBO/IbI, YCTAHABIMBATD
MEXIPEAMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKH MPUMEHSET MOTyYCHHbIE 3HAHHS B HE3HAKOMOW CUTYaIUH.
3. OtcyTcTBUE OMMOOK U HEMOUETOB IPU BOCIIPOM3BEICHUN H3yYSHHOTO MaTepuala, IpH YCTHBIX OTBETaX yCTPaHEHHE OTJCIbHBIX HETOUHOCTEH ¢
MOMOIUIBIO JOMOJHUTENBHBIX BOIPOCOB YUUTENS, COOIO/IEHUE KYIbTYpPhl YCTHON pPEyHu.
Otmetka "4":
1. 3HaHKe BCEro M3y4eHHOTO MPOrPaMMHOr0 MaTepHana.
2. YMeHU# BBIICTATH IIIaBHBIC TIOJIOKEHHS B U3yYCHHOM MaTepuae, Ha OCHOBaHHU (P)aKTOB U IPUMEPOB 000011aTh, 1e1aTh BHIBOBI, YCTAHABINBATh
BHYTPUIIPEIMETHBIC CBS3H, IPUMEHSThH MMOJTY4YCHHbIC 3HAHHS Ha TPAKTHKE.
3. He3naunrenbHble (HETpyObIe) OMMOKHN U HETOUETHI IIPH BOCIPOM3BEACHNN H3YUCHHOTO MaTepraa, COO0CHNE OCHOBHBIX IPABWII KYJIBTYpPBl YCTHOU
peuu.
OtMmertka "3" (ypoBeHb NPECTABICHUN, COYETAIOIINXCS C AJIEMEHTaMU Hay4YHBIX MOHATUI):
1. 3HaHue U yCBOEHHUE MaTepHralia Ha YpPOBHE MUHUMAJIbHBIX TPEOOBAaHUI MPOTrpaMMBbl, 3aTPYAHEHHE ITPU CAMOCTOATEIHLHOM BOCIIPOU3BEACHUU,
HE00XOIMMOCTh HE3HAYUTEIbHOM TOMOIIY IPENo1aBaTesl.
2. YMmenue paboTaTh Ha ypOBHE BOCIIPOU3BECHUS, 3aTPyIHEHUS TIPU OTBETaX HA BUJIOM3MEHEHHBIE BOIPOCHI.
3. Hanuume rpy0oit ommOKu, HECKOJIBKUX HETPYOBIX MPU BOCIIPOM3BEACHUN U3YUCHHOTO MaTeprala, He3HAUUTEIIbHOE HECOOI0IEHUE OCHOBHBIX MTPaBUII
KYJIBTYPbl YCTHOU pEUHN.
Otmertka "2":
1. 3HaHMe U yCBOEGHUE MaTepHaia Ha ypOBHE HUKE MUHUMAJIbHBIX TPeOOBaHUI MPOrpaMMBbl, OT/IENIbHbIE IPECTaBIeHNU 00 U3yYEHHOM MaTepuaile.
2. OTcyTcTBUE YMEHUN pabOTaTh Ha YPOBHE BOCIIPOU3BEACHHUS, 3aTPYAHEHMS IPU OTBETAX HA CTAHAAPTHBIE BOPOCHI.
3. Hannuue HeCKOJIbKHUX IpyObIX OIMOOK, OOJIBIIOro YKcia HerpyObIX MPH BOCIPOU3BEICHUN U3YUEHHOTO MaTepHralia, 3HaYUTeIbHOEe HeCOOIII0/IeHre
OCHOBHBIX IIPaBWJI KYJIbTYpbl YCTHOU peUHu.

Onenka BbINOJTHEHNS MPAKTHYECKHUX (JIa00PATOPHBIX) padoT.

OtMmertka "5" craBUTCS, €CIIN yUEHUK:

1) mpaBUIILHO OMpENENHI IeNIb OTbITA;

2) BBIIIOJHWI PabOTy B TIOJHOM 00beMe ¢ COOIII0IEHUEM HEO0X0AUMOM MOCIEeI0BATEIbHOCTH IPOBEICHUS ONIBITOB U U3MEPEHHUI];

3) caMOCTOSITENTFHO U PallMOHAIBHO BbIOpaJl U IOArOTOBMII [Tl OIbITa HEOOXOAMMOE 000pYyI0BaHUE, BCE OIBITHI ITPOBEJ B YCIOBUSIX U PEKUMAX,
o0ecreynBaroIuX MOJy4YeHHEe Pe3yIbTaTOB U BHIBOJIOB C HAaHOOJIbIIEH TOYHOCTHIO;

4) Hay4yHO TPaMOTHO, JOTMYHO OIMKUCaN HAaOJII0IeHUsI U CPOPMYIHPOBaI BHIBOABI U3 ONbITa. B npeacTaBieHHOM OTYeTe MPABHIIBHO U aKKYpaTHO BBITIOIHIII
BCE 3aIMCH, TaOJINIIbI, PUCYHKH, Tpa(UKH, BBIYMCICHUS U CIIENIall BBIBOIbL;

5) nposBAsSET OpraHU3alMOHHO-TPYAOBBIE YMEHUS (ITOePKUBAET YUCTOTY pabOYero MecTa U MOpsJIOK Ha CTOJIE, SKOHOMHO UCIOJIb3YET PAcXO/IHbIe
MaTepuabl).



7) SKCTIEpUMEHT OCYIIECTBIISICT 10 TJIaHy C YU€TOM TEXHUKH 0€301aCHOCTH M TIPABWII paOOTHI C MaTepHualiaMy U 000PYyI0BAaHUEM.
OtMmertka "'4" craBUTCS, €CJIM YUYEHUK BBIIOJIHWI TpeOoBaHU K olLieHke "5", HO:
1. omBIT MPOBOJIMI B YCIIOBHUSAX, HE 00€CTIEUUBAIOIINX JOCTATOYHOU TOYHOCTU U3MEPEHHUIA;
2. win ObUIO JOIYLICHO /IBAa-TPU HEJI0UYETA;
3. unu He 6osee 0HOM HerpyOoit OMMOKKM M OJTHOTO HEI0YETa,
4. Uy SKCIEPUMEHT MPOBEJEH HE TIOJHOCTHIO;
5. WM B ONMMCAaHUU HAOIIOJIEHUH U3 OIbITA JOIYCTHII HETOYHOCTH, BBIBOJIBI CAEIIAN HEIOJHBIE.
Otmertka "3" craBuTCS, €CIIN YUEHUK:
1. mpaBUIIBHO OIpPEIEIHI 1IeJIb OMbITa; padOTy BBHIMIOJIHAET IPABUILHO HE MEHEE YeM HAMOJIOBHHY, OJHAKO 0ObEM BHIMOJHEHHON YaCcTH TaKOB, YTO
MO3BOJISIET MOJYYUTh PABUIIBHBIE PE3YIbTATHI M BBIBOJIBI 10 OCHOBHBIM, IPUHIMITHAIBHO BAKHBIM 3a/1a4aM PaOoThI;
2. unu noadop obopynoBaHus, 00BEKTOB, MATEPHAJIOB, a TAKXKE pabOTHI 110 Hayaly OIMbITa MPOBEII C TOMOIIbIO YUUTENS; WIH B X0JI€ IPOBEACHHUSI OIIbITA U
U3MepeHUi ObLIN JOIMYIIECHB! ONIMOKY B OMTMCAHUN HAOIIOIEHHH, (POPMYITHPOBAHNHN BHIBOJIOB;
3. OTBIT MPOBOJIMIICS B HEPAILIMOHATBHBIX YCIIOBUSX, YTO MPHUBEIIO K TOJTYUYEHHUIO PE3YIbTATOB C OOJIbIIEH MOTPEIIHOCTHIO; UM B OTYETE OBLITN JIOMYIIEHBI B
o0mIelt CII0’)KHOCTH He OoJiee IByX OIMHMOOK (B 3aMUCAX €IMHHUL, H3MEPEHUSX, B BRIYUCICHUX, rpadukax, TabIuIax, cxemax, 1 T.7.) He MIPUHIHUITHAIEHOTO
JUISL TaHHOM paboThl XapakTepa, HO MOBIHIBIIMX HAa PE3YJIbTAT BHIMOTHEHHUS,
4. normyckaet rpy0yro ommOKy B X0/Ie 3KCTIIepUMEHTa (B 00BSICHEHUH, B 0QOPMIICHUH pa0dOThI, B COOIOICHUH MTPABUIJI TEXHUKU 0€30MTaCHOCTH TP padoTe C
MaTepuaiamMu U 000pyZ0BaHKEM), KOTOpasi UCIIPABIIAETCS O TPEOOBAHUIO YUUTEIIS.
Otmertka "2" craBuUTCS, €CIIM YUEHUK:
1. He ompenenul CaMOCTOSTENIBHO 11eJTb OTBITA; BBHIMOIHUI padOTy HE OTHOCTHIO, HE TIOJTOTOBIII HY)KHOE 000pYyAOBaHUE U 00BEM BBHIITOJIHEHHON YacTH
paboThl HE IO3BOJISIET C/AEIAaTh IPAaBUIbHBIX BHIBOJIOB;
2. WIN ONBITHI, U3MEPEHUsI, BEIUMCIICHUS, HAOIIOCHUS IPOU3BOIMINCH HETTPABUIIBLHO;
3. unu B Xo/ie paboThl U B OTUETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE€ HEIOCTATKH, OTMEUEHHbIE B TpeOOBaHUAX K oleHke "3";
4. nomyckaer 11Be (1 6osiee) rpyOble OIMOKHU B X0/I€ SKCIIEPUMEHTA, B 00bICHEHUH, B 0hOpMIIEHUHU paboThl, B COOIIOIEHUH MTPABUI TEXHUKHU 0€301MaCHOCTH
pu paboTe ¢ BelecTBaMu U 000pYJA0BAHUEM, KOTOPbIE HE MOXKET UCIIPaBUTh J1aXKe M0 TPeOOBAHUIO YUUTEIIS.
OneHka caMoCTOATEbHBIX MMCbMEHHBIX H KOHTPOJIBHBIX PadoT.
Otmetka "5" craBuUTCS, €CIIU YUEHUK:
1. BeIOSTHWIT paboTy 6€3 OMMOOK U HEJIOUETOB;
2) pomyctui He 0oJiee OJJHOTO HEJI0UeTa.
Otmerka "4" cTaBUTCS, €CIIM YUEHUK BBIINOJIHUI Pa0OTY MOJHOCTHIO, HO IOMYCTHI B HE:
1. He Gonee 0THOM HETPYOO OITMOKH U OJTHOTO HEJ0UETa;
2. unu He O6oJiee IBYX HEAOYETOB.
OtMmertka "3" craBuUTCS, €CIIM YYEHUK MTPABHIIBHO BBIIIOJIHUI HE MeHee 2/3 paOoThl UK JOMYCTUI:
1. He Gosee ABYX rpyObIX OMIMOOK;
2. unu He 6oJee oIHOM TpyOOoi U 0THON HErpyOOii OIIMOKH U OJTHOTO HEJI0UETa;
3. unu He 6oJee IBYX-TpeX HErpyobIX OIMOOK;
4. Wi OAHOM HETPyOOU OIMMOKU U TPEX HEJOUYETOB;
5. WM IpU OTCYTCTBUU OUMIMOOK, HO NMPH HATUYMH YETHIPEX-TISITH HEAOUYETOB.
Otmerka "2" cTaBUTCSA, €CIIU YYEHUK:



1. TOTTyCTHIT YKCIIO OMMOOK U HEJ0UETOB MPEBOCXOIAIIEE HOPMY, ITPU KOTOPOH MOXKET ObITh BhICTaBJICHA OlleHKa "3";
2. WM ecln MpaBHUJIbHO BBIIIOJIHUI MCHEC IMOJIOBUHBI pa60TbI.
OueHkKa BbINOJHEHHUS TECTOBBIX Pa0OT M0 OMOJIOTHH:

OLICHKA MUHHMYM MaKCUMYM
5 90 % 100 %
4 71 % 89 %
3 51 % 70 %
2 0% 50%

OneHuBaHue NPOEKTHOI PadoThl 10 OHOJOTHH

O01Me Tpe0OBAHUA K MPOEKTHOM padoTe mo OMO0JIOrnH.

IIpencraBisieMblil IPOEKT AOIKEH UMETh TUTYJBHBIN JIUCT C yKa3aHUEeM: (paMuIINK, IMEHHU, OTYECTBA UCHIOJHUTENS U PYKOBOIUTENS (€M) MpoeKTa, Ha3BaHUe
IIPOEKTa, TOAa HAMCaHUs paboThI, yKa3aHUEM IeNIed U 3a/1a4 TPOSKTHON paboTHI.

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

— BBEJICHHE, B KOTOPOM OOOCHOBBIBACTCS aKTYaJIbHOCTh BRIOPAHHOM WJIM pacCMaTpUBAEMOM MPOOJIEMBI;
— MECTO M BpEeMsI BBITIOJIHEHUS paOOTHI;
— KpaTKoe OMUCAHUE UCIOJIb3YEMBIX METOJIUK C CChIJIKAMH Ha UX aBTOPOB (€CJIM TaKOBbIE HEOOXOIUMBI JJI paOOTHI WJIM MCTIOJIL30BAJIUCH B HEM);
— CHCTEeMaTU3UpPOBaHHBIC, 00PAOOTAHHBIC PE3YNIHTATHI UCCIICTOBAHMIA;
— BBIBOJIBI, CICTIAaHHBIC TIOCTIE 3aBEPILICHUSI pa0OTHI HAl IPOEKTOM;
— IPAKTUYECKOE UCIIOJIB30BAHUE PE3YIIBTATOB POEKTA;
— CcOoUMaJIbHas 3HAYUMOCTD IIPOEKTA;
— TpumnoxeHue: pororpaduu, CXeMbl, YePTEKHU, TepOapuu, TAOIHIIBI CO CTATUCTUYECKUMH TaHHBIMU U T.J.
Kpurepyuy o1ieHKH IIPOEKTOB 10 OHOJIOTHH:

— YETKOCTb [TOCTABJIEHHOW LIEH U 33/1a4;

— TeMaTU4ecKas aKTyaJlbHOCTb U 00bEM HCII0JIb30BAaHHOH JIUTEPaTyphI;

— 00OCHOBAHHOCTb BBHIOPAHHBIX METOJIUK JJISl IPOBEJICHUS UCCIIE0OBAHMIA;

— TIOJIHOTA PacKpbITUsl BEIOPAaHHON TEMBbI IIPOEKTa;

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

— ypOBEHb IPEJCTABICHHBIX JaHHbBIX, TOJYYEHHBIX B XOJ€ UCCIIeI0BaHUS BRIOpaHHOM MpobiemMsbl (00beKTa), uX 00pabdoTka (IIpu HEOOXOIUMOCTH);
— aHaJIM3 MOJYYEHHbIX JTAHHBIX;



— Halnuyue B paboTe BBIBOAA W MPAKTUUECKUX PEKOMEHIAINIT;

— KauecTBO oopmiieHUst paboThl (Hanuue GOTOMATEPUAIOB, 3aPUCOBOK, CIIICKA UCTIOIB3YEeMON TUTEPATYPhl, TepOapHBIX MATEPHAIIOB K MPOCKTaM I10
OOTaHUKE U T.1.).

Kpurepyuy ol1leHKM BBICTVILICHUS JOKJIATYHKA 110 3AIIMTE MPOEKTA:

— 00OCHOBaHHOCTb CTPYKTYPHI I0KJIa/1a;

—  BBIWICHEHHE IJ1aBHOTO;

— TIOJTHOTA PAcKpPBITHS BBIOPAHHOIN TEMaTUKU UCCIIEIOBAHUS P 3alIUTE;

— UCHOJb30BaHUE HATISIIHO-WUTIOCTPATUBHOTO MaTepHaa;

— KOMIIETEHTHOCTb, 3PYIMPOBAHHOCTh JOKJIAT4HKa (BBICTYMAIOIIETO) U YMEHUE €ro OBICTPO OPUEHTUPOBATHCS B CBOEH paboTe MpU OTBETaX Ha BOIMPOCHI,
3a/laBaeMble KOMUCCUEH (WIEHAMHU KIOPH WU SKCIIEPTHOM KOMHUCCHUEH);

— YpOBEHb MpPEACTABICHUS JOKIa[a MO MPOEKTY (YMEHHE MOJIb30BAThCA MIPU U3JI0KCHUH JIOKJIa/1a U OTBETaX Ha BOMPOCH MaTEepHalaMH, TTOJIy4Y€HHBIMHU B
XO0JI€ MCCJIEIOBAHUS), YETKOCTh M SICHOCTh MPU OTBETAX HA BCE BO3HMKAIOIIKE B XOJI€ JOKJIAJa BOMPOCHI MO MPOEKTY, YTO SIBJIAETCS HEOTHEMIIEMbIM
MOKa3aTeJIeM CaMOCTOSITEIIbHOCTH BBIMIOJIHEHUSI Pa0OTHI O BEIOpaHHOU TEMe.

Jlutepartypa u cpeacTsa o0yueHHs:

[Tporpamma: ITporpamma o 6uonoruu st 061eo6pa3zoBareabHbIX MKOI (cOopHUK bronorus. Paboune nporpammel. [lpeamernas nuHus
yueOHUKOB «JInHus xxu3Hm». 10—11 kmaccel: yue6. mocodue st 0011e00pa3oBaTeNibHBIX. opraHu3anuii: 6a3oBsiii ypoBens / B. B. Tlaceunuk, I'. I'.
HIBenos, T. M. Edumosa. — M. : [Ipocsemienue, 2017

VYuebnuk: buonorus. O6mas 6uonorus. 10-11 ki.: yueOHuk s obmeoOpa3oBatenbHbIx yupeskaenuii / A.A Kamenckuii, B.B.Ilaceunnk, A.M.Py0uos: -
M., IlpocBemenune. 2019 .
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5. B.B. [laceynuk ABTOpCKas mporpaMma cpegHero (moaHoro) obmiero oopazosanus no 6uonoruu 10-11 knaceer. — M.: [Ipoda 2010

6. M.B. OnanoBuy, H.U. Crapukosa,E.M. I'agxxuesa, E. FO.IllenukoBa buonorus 5-11knaccel:pa3BepHyTOE€ TEMaTUYECKOE TUIaHUpoBaHue — Bonrorpan: Yuurens, 2009
A noznaro mup; erckas sHuuknoneaus: AMpuoun. Asrop b.®.Ceprees; - M.: OO0 «®upma «1M3parensctBo ACT»»; OO0 «Actpensy, 2011. — 480 c.: ni;
JlaboparopHbiii mpakTUKyM. bruosnorus 6-11 kinacc (yaeOHOe 3JIeKTPOHHOE U3JIaHUE).
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Kanenoapno - memamuueckoe naanuposanue «sHOJIOrnA. 10 KJIACC»
1 yac B Hee10, Beero 35 4 (6a30BbIii ypOBeHb)
(YueOnuk: buonorus. O6mas 6uomnorus. 10-11 ki.: yaeOHuk 1 001ieoopa3oBarenbHbIX yupexaenuit / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Py6uos: -
M., IlpocBemenue. 2023»)

Ne Tema ypoka/ Tun ypoka O0yu-cs ¢ Ilnanupyemsble 06pa3oBaTeIbHbIE PE3YJIbTATHI
n/m OB3 (8 coorBercTBHM ¢ PI'OC)
npeaMeTHbIe MeTanpeIMeTHbIe JUYHOCTHBIE
YV
Brenenmne (54.)
buonorus B cucreme Hayk Nwmetn OnpenensiTs MecTo Bocnuranue y
Beoonwiii MIpe/ICTaBJICHHE O OHMOJIOTHMH B CHCTEME HAyK. y4aluxcs 4yBCcTBa
Axmyanusayus sHanui Omosoruu, kak Hayke | OueHuBaTh BKIaj TOPJOCTH 3a
1/1 0 KUBOW MIPUPOJIC; O | Pa3IMUHBIX yUCHBIX- POCCUICKYIO
npodeccusx, OMOJIOrOB B Pa3BUTHE HAYKH OHOJIOTHIECKYIO
CBSI3aHHBIX C Ouonoruu HayKYy.
OuoJsoruei; 0o .
. Brigensate ocCHOBHBIE TTo3HaBaTEILHBI
2/2 | OOBeKT U3y4eHus OHOIIOTUH YPOBHCBOM | mertoms! GromOrMUECKHX HHTEpEC K © J—
OPTaHM3ALMN KUBOH | |00 i CTeCTB
beceoa ¢ snemenmamu obvscHenus, NPHUPOIBI. yKaum.

cocmasnenue mabauyvl OOBICHATEL 3HAUEHUE

OMOJIOTUH TS TIOHUMAaHUSA

3HaHne OMOoJIOTH- Tlonnmanue MHO-

. rooOpasus ¥ eMHCTBA
HECKHX HAYK 1 Hay4HOH KapTHUHBI MUpa pv
00BEKTOB UX U3Y- YKMBOU MPUPOIbI HA
yeHUs. 3HaHUE CocraBjicHHE Ha OCHOBE OCHOBaHUH 3HAHHI O
MPU3HAKOB KHUBBIX pabote! TIPU3HAKAX YKUBOTO.
3/3 | MeToabl Hay4HOTO OpraHusMoB, ymenue | © Y4EOHHKOM M ApYrUMH T
[IO3HAHUA B OMOJIOTHH WH(POPMAITMOHHBIMHU 0

Kombunuposannutii.

JladopaTopnas padora 1

JTaBaTh UM
XapaKTEPHUCTHKY.
Pasznuuenue 00b-

coOJIoIeHNE MPaBUII

HWCTOYHHUKAMU CXEMBI,
PAaCKpPBIBAIOIIIEH 3Talbl

YpOKa v CTaBUTH 3ada4H,

OTUYCCKHX YCTaHOBOK
110 OTHOIICHUIO K

HOJIOTHYECKUAM
«cnoab30BaHAE PA3THIHBIX CKTOB KHBOI 1 TPOBE/ICHUSA Ounomorniec
MEeTO/10B NpH HAyYHOTO WCCIICJIOBAHHUS M | OTKPHITHSAM,
H3YVYEHHUH OMOJTOrHYeCKHX HOARIBOM HPHPOABL. UX B3aUMOCB3b. HCCICAOBAHMUAM U UX
Y 3HaHHue U VMeHue ONpeNeNsTh LElb pPE3yNbTATAM;
00LEKTOB ;




4/4

buonornueckue cucTemMnl
U UX CBOMCTBA
JlaGopaTopnasi pa6ora 2

«MexaHU3MBbI CAMOPeryJasiunm).
Kombunuposanmuwiii.

paboThI B KabuHETE
ouonoruu

HEeOOXOINMBIE IS €€
JIOCTHKEHMS.

YMeHue BOCIIPHUHUMATH
HH(POPMAIUIO Ha CITYX,
paboTaTh B COCTaBe

5/5 | O6o6mawmuii ypox mo teme: TBOPYECKUX IPYIIL
«buoJsiorusi B cucreMe HayK.
MeToabl HAY4YHOT 0
MO3HAHUS B OHOJIOTHH»
(koHTpOJBLHBIN TecT 1)
Ypox 0b0obwenus u cucmemamuzayuu
SHaHUL
MouJieky.sipHblii ypoBeHb (13 4.)
MonekynapHbId YPOBEHbD: 3HaTh OCHOBHBIE Onpenensatb Npeamer, YMeTb 00BICHATH
6/1 | oOrast XxapaKTepUCTHKA METO/Ibl U3yYECHUS 327144l ¥ METO/IbI HEOOXO0IUMOCTh
v KJICTKH, UMETh ccIeoBaHus uuTooruy | SHAHHH O KIICTOYHOH
'POK Lf3y1teHM}l U nepeuvdroco 3axKkpenienus Hpe,Z[CTaBJ'IeHI/Ie 0 KaK Ha . TeOpI/H/I I
JHanuu MOJIEKYJIIPHOM 06 Y. [IOHMMAaHUs €IUHCTBA
Heopranuueckue BeliecTna: YPOBHE OpraHM3aINH 'bSICHATH 3HAYCHUC CTPOCHHUS 1
712 20)13; coiun § JKHUBOTO. [HTOTOTHICCKIX (bYHKIIHOHHUPOBAHHSI
OMOUHUOSaNHbLL. 3HaTh COCTAB, HCCHeﬂOB%HHH AT OPraHUYECKOTO MHUPA.
CTpoeH e 1 (hyHKIHH pa3BUTHUSL OMOJIOTHH U o
8/3 | Jlunumapl, UX cTpOeHHE U (PYHKITUH. OPraHHIeCKHX JIPYyTUx OMOJTOTHUECKUX BIIaJICHHC
HayK WHTEJUICKTYyaJIbHBIMU
BEIICCTB, BXOISAIINX B 06
. MEHHUSIMHU:
Kombunuposannulii COCTAB JKHBOTO; ’bHCHHT\{: 3HAYECHHEC Yy
VYrneBojibl, UX CTPOCHHUE U [UICTORHOW TCOPHH JUTA AORA3BIBATE, CTPOITE
ABIL, p 3HaThb OIIpCACIICHUC pa3BUTHA 61/10][01“1/11/1 pacCyKaACHUA,
?{)YH;I_II/II/I. ) OCHOBOITOJIAraroInX CpaBHUBaTh XUMUYECKUN | AHATU3HPOBATH,
94 OMOURUPOGAHHbIU HOHATHIA: COCTAB SKHBBIX JeNaTh BBIBOJIBI.
aTOMBI U MOJICKYJIbI
ODFARIECKHe 12] ’ OpraHU3MOB 1 TEI CopMHPOBaHHOCTE
benkwu, cocras H CTPYKTypa. HEO I HEKMBOM ITPUPOJIBIL, O3HABATEILHBIX
10/5 | Kombunupoeanmuwii . 6b100pOUHAs p /IeNIaTh BHIBOBI HA OCHOBE | HHTEPECOB H
nposepxa mempaoeii BEILIECTBA,
cpaBHeHUs. OOBSICHITD MOTHBOB,
11/6 | benku. ®yHKIMH OSITKOB KOBaJIEHTHAs
CBS3D POJIb HEOPTAHUYECKUX U HaIpaBJIEHHBIX HA
2

KomOnHMpoBaHHBIH

OpTraHU4YCCKUX

HU3YyUYCHUC TCMBbI.




12/7

JlabopaTopnas padora 3
«O0Hapy:keHue

JInnunaos, yrieBoaoB, 0ejJKoOB ¢
NMOMOIIBI0 KAYeCTBEHHbIX
peakuuinn»

YPOK -npaKkmuxkym

13/8

®epmenTsl - buonoruyeckue
KaTaJIu3aTopBhl.
JlaGoparopnasi pabora 4
«Karanutuueckas
AKTUBHOCTH (pepMeHTOB (Ha
npuMmepe

amMuJiIa3bl)»

Kombunuposannwiii

14/9

O00o0maromuii ypok 1o reme
«XHMMHYeCKHIl COCTAB KJIETKI»

(KOHTPOJILHBIH TECT 2)
Ypox 0b60bwenus u cucmemamuzayuu
3HAaHUl

15/10

HYKJ'ICI/IHOBI)IC KHUCJIIOTHI:
JIHK u PHK

Kombunuposannwiii

16/11

AT® u n1pyrue HyKJI€OTUBI.

Buramunbl
Kombunuposannutii

MaKpO3JIEMEHTHI,
MHKPOAJICMEHTHI,
OMOTIOIUMEPBI:

TOMOIIOJIMMEPHI 1
reTePOIIOIMMEPHI.

OcobeHHoCTH
XAMUYECKOTO COCTaBa
JKHUBBIX OpFaHI/I3MOB.

Heopranuueckue u
BemecTBa. Poib BOJEL,
MUHEPaJIbHBIX COJNeit
B OpraHus3Me.

OcobennocTu
XUMHUYECKOTO COCTABA
JKUBBIX OPI'aHHU3MOB.

Opranunueckue
Bemecrsa. Poip
YTJI€BOJIOB, JIUTIHJIOB,
0eJIKOB, HyKJIEHHOBBIX
kuciot, AT® B
OpraHu3me

MexaHnusm IeucTBU
KaTaJu3aTopoB B
XUMHYECKHX
peaxkuusax. JHeprus
aKTUBaLUU.
Crtpoenue pepmenra:

BEILIECTB B KJIETKE
XapakTepus3oBaTh KIETKY

KaK CTPYKTYPHYIO €IUHUILY
YKUBOTO.

Pa3BuTune no3HaBarenbHOro
HHTEpeca K

W3YYCHHUIO OMOJIOTUN U
MEXITPEAMETHBIX

3HaHUH [PU U3yYEHUU
Marepuaia o

XUMHUYECKUX CBSI3SX B
MOJIEKYJIaX BELIECTB,
HWCKYCCTBEHHOM IOJTYYEHHH
OpraHUYECKUX

BEILIECTB U .

Pemenne 6uoiornyeckux
3a7a4 B LEAX
noarotrosku k EI'D.

[IpoBouTH OHOTOTHUYECKHUE
HCCIIEIOBAHMS U JI€JIaTh
BBIBOJIbI HA OCHOBE
IIOJIyYEHHBIX PE3YNIbTATOB.

[TpuMEHSATb MOJICIIH M CXEMBI
JUISE  peIICHUS Y4YeOHBIX H
IM03HABATENBHBIX 3a/1a4;

Buiragers npuémamu

Bnanenune
COCTaBJISIOIIMMH
yueOHo-
HCCJIEIOBATEIHCKOM
JIeSITSILHOCTBIO.

VYMeTh 00BSICHATE U
MIPUMCHSITh 3HAHHUSI B
MPaKTUYECKOU
JIEATEIIbHOCTH

YBaXUTEIBHO
OTHOCHTBCS K
YUUTETIO U
OJIHOKJIACCHUKAM.

Haxonuts BeIXOX U3
CIIOPHBIX CUTYallUN.

Kputnunoe
OTHOIIICHHE K CBOUM
MOCTYITIKaM,
OCO3HAHHE
OTBETCTBEHHOCTH 3a
WX HOCIEACTBHS.
ITorumanne 3HaueHUS
oOyueHus As
MOBCEIHEBHOM JKU3HH.




17/12 | Bupycst aKTUBHBIN LIEHTD, CMBICIIOBOTO YTCHHS, dopmupoBaHue
CY6CTpaTHa$I COCTaBJIATH TE3HUCHI U ITIJIAHHI - coOCTBEHHOMI
Kombunuposanmuwiii. CHGHI/I(bI/ILIHOCTB. KOHCIICKTHI 110 pe3yJIbTaTam MO3UIIMH T10
KodepmeHThI. uTeHHs; KIACCHPUIMPOBATE | orHomeHHIo K
Ornnuus Gepmento | ¥ BPIOMPATh KPUTEPHH VIS | Gyonornueckoil
OT XUMHYECKHX KJIaCCH(MKATHH. uH(pOpMAIIHH,
KaTaJau3aTopOB. MOJy4aeMOM
18/13 | O6o6maromuii YPoK 110 Teme benku-akTuBaTopsl u U3 pa3HbIX
«MoJIeKyJIsIpHbI yPOBEHb 6em<1g— ECTOqHHKOB'
OPraHM3alH )KUBOW NPHPOIBI» MHIHOUTOPEL a3BUTHC
N IIO3HABATEJIBHOTO
(KOHTPOJILHBIH TeCT 3)
v 3HaTh 0 BUpycax Kak MHTEpeca Ipu
'POK  0000WeHUss U cucmemamuzayuu
sHar HEKJIETOYHBIX (popmax U3Yy4EHUU
KU3HU. JOTIOJIHUTEIILHOTO
MaTtepuana
yueOHUKa
Kuaerounsbiii yposens (17 u.)

19/1 | Knero4Hsblif ypoBeHb: 001Ias 3HaTh OCHOBHbIE Onpenensitb NpeaMer, YMeTb 00BSACHSTH
xapakrepucTtuka. Kierounas METO/BI U3yUYEHUS 33741 ¥ METOIbI HE00X0IMMOCTb
TCOpUA KJICTKH, OCHOBHBIC HCCIIEIOBAHMS [IUTOIOTHH 3HAHUHU O KIICTOYHOU

MIOJIOYKEHUS KaK HayKH. TeopuH JUIA
J;aﬁopaTopHaﬂ padora 5 KITETOYHOH TOPHH; [IOHUMAaHUs €JUHCTBA
eXHHUKAa MUKPOCKONIMPOBAHUS CTPOCHHUS U
UMCTb MPCICTABIICHUC | OQpBACHATH 3HAUCHHE
«CpaBHeHHE CTPOCHHS KJIETOK 0 KICTOTHOM VDOBHE (yHKIIMOHMPOBAHUS
pacTeHui, ’)KUBOTHBIX P [HTONOTMICCKHX OpraHUYECKOro MHpA.
. OpraHu3aly )KUBOTO
rpu0oB 1 0aKTepuii Moj p H HCCHeﬂOB%HHH LA 0
BIIAJICHUE
MHKPOCKOIIOM Ha Oupexeerne Pa3BUTHI OMOJIOTHH U i
APpYyrux OMOJIOTHYECKUX HUHTCJUICKTYAJIbHBIMHA
TOTOBBIX MHUKPONpeNnaparax u ux OCHOBOIIOIATAFOIIMX
HayK YMEHUSIMH:
) JI0Ka3bIBaTh, CTPOUTH
UTOJIOTHUS, METObI
. . I ’ A OOBICHATH 3HAUYEHUE paccyxaceHus,
Beoouwuii. Axmyanuzayus 3Hanuil M3YUCHHS KIETKH N
’ KJIETOYHOU T€OpUN 1JIs aQHAJIM3UPOBATh,
20/2 | CTtpoeHHE KIETKH. YIBTpaueHTpHPYTHpo pa3BUTHS OHOJIOTUI ACJIaTh BBIBOJIBI.

Knerounas memOpana.
Iurommasma. KieTounbrit

BaHUE, KJICTOYHAS
TeOpusl.

XapakTepu3oBaTh KIETKY

CdopmupoBaHHOCTH
MMO3HABATETBHBIX




ueHrtp. Lurockener
JlaGoparopHasi padora 6
«Habmaronenune

I1a3MOJIN3a M JeNJIa3M0/IM3a B
KJIeTKaX

KOKHMIBI JIYKa».

beceoa

21/3 | Pubocomsl. Sapo
DHJI0IIIa3MaTUYCCKAs CETh.
Kombunuposanmuwiii.

22/4 | Bakyomu. Komriekc I'osb k.
JIM30COMBEL.

JlaGoparopnasi pabora 7
«IIpurorosienue,
paccMaTpuBaHHWe U ONUCAHUE
MHUKPOINPENapaToB KJIETOK
pacTeHuii».

Kombunuposanmuwiii.

23/5 | Muroxonapuu. [lmacTumsl.
Opranous! npmxenus. Kinerounsie
BKJIFOUCHHSL.
JlaGopaTopnas padora 8
«Haobawaenune
JBHKEHHS IUTOIIA3MBI HA
NnpuMepe JIMCTa
J10/1eH».
Kombunuposanmwiii.

24/6 | OcoOeHHOCTH CTPOSHHSI KIETOK

IIPOKAPUOTOB U
JyKapHOTOB.

JlabopaTopnasi padora 9
«CpaBHeHue

CTPOCHHS KJIETOK PACTeHHUI,
KHBOTHBIX,

3HaThL 0COOEHHOCTH
CTPOEHUS KIIETKU
3YKapHOT U
MIPOKAPHOT.

CrpoeHue KIETKH.
CX0IcTBO
MIPUHIIAIIOB
MTOCTPOCHHUSI KJIICTKH.
OCHOBHBIC YaCTH U
OpraHOMIbI KJICTKH,
X QYHKIUU

Onpenenenue
OCHOBOITOJIATrafOIINX
TOHSTHH,
XapaKTEePU3YIOLIUX
0COOCHHOCTH
CTPOEHHUSI OPTAHOUIOB
KJICTKH.

3HaThE 00 0OMeHe
BEILECTB U
MpeBpallecHue
SHEPIUU KaK OCHOBE
KU3HEIEATEILHOCTH
KJICTKH.

Nmetn
MpEACTABICHHUE O
reHe, KOJIOHE,
AHTHKOJOHE,
TPUILIETE, 3HATh
0COOCHHOCTU
MPOLIECCOB
TPAHCIISIITUN 1
TPAHCKPUIILIUU.

3HaTh CIIOCOOBI

KaK CTPYKTYPHYIO
€MHUILY )KUBOTO.

Bbiensarts cyniecTBeHHbIE
IIPU3HAKU CTPOCHUS
KJICTKH.

Pa3znuyath Ha Tabnunax u
TOTOBBIX
MHUKpOTpernaparax
OCHOBHBIE YacTU U
OpTraHOUbI KIETKH.

HaOmromate ¥ onucheIBaTh
KJIETKHM Ha TOTOBBIX
MHKpOIIpernapaTax

OOBICHATE OCOOECHHOCTHU
KJIETOYHOTO CTPOCHHUS
OpraHu3MoB. BeISBIATH
B3aMMOCBSI3U MEXKTY
CTpoeHHeM U (PYHKIUIMU
KJIETOK.

HpOBOI[I/ITB OHOJIOTHYECKHUE
HUCCICIOBAaHUA U OCTIATh
BBIBOAbI HA OCHOBC
MOJIYUYCHHBIX PE3YJIbTATOB.

CpaBHUBATbH CTPOECHHE
JYKapUOTHYECKUX U
MIPOKAPUOTUYECKUX KIIETOK
Ha OCHOBE aHaJIn3a
MOJTyYEHHBIX JaHHBIX

HWHTEPECOB U
MOTHBOB,
HaHpaBJIeHHbIX Ha
H3YYCHUE TEMBI.
Bnanenue
COCTaBJIAIOIINMU
yueOHo-
HCCIIEA0BATENLCKOM
JIeSITEILHOCTBHIO.

VYMeTh 00BSICHATE U
PUMCHSTH 3HAHUS B
MPAKTUYECKOU
JIEATEIbHOCTH

YBaXUTEIBHO
OTHOCHTBCS K
YUUTETIO U
OJITHOKJIACCHUKAM.

Haxonuts BeIXOA U3
CIOPHBIX CUTYallUN.

[IponykTrBHOE
o01ieHue u
B3aUMOJICHICTBHE

B IIpolLIECCE
COBMECTHOH y4eOHOI
JESATEIBHOCTH C
YYETOM MTO3UITAN
ApYrux
Y4aCTHUKOB
JeSATEIbHOCTH MPHU
00CyXICHIHN
BIIMSIHUS
HapKOTE€HHBIX
BELIECTB Ha
MIPOLIECCHI B KIIETKE.




rpu0oB u 0aKTepHiD).

Kombunuposannwiti

2517

O000mawImMi Ypox 1mo reme
«Oc00eHHOCTH CTPOEHUS KJIETOK
’KHUBBIX OPraHU3MOB»

(KOHTPOJILHBIM TeCT 4)
Ypox 0bobwenus u cucmemamuzayuu
SHAHUT

26/8

OOMeH BelecTB U IpeBpalieHue
JHEPrUH B KIICTKE.

Ypox uzyuenus u nepsuunoco saxpenienus
3HAHULL.

27/9

DHepreTuveckuii 0OMeH B KIIETKE.
Kombunuposanmuwiii.

28/10

TuIpl KJIETOYHOTO MUTAHUS.

DdoTocuHTE3 U XEMOCHHTES.
Kombunuposanmuwiii.

29/11

TTimactnueckuii 0OMeH: OMOCUHTES

OeKOB
Kombunuposannutii.

30/12

Perynsauus TpaHCKPUIIIIUH U
TPAHCIIAAONUHA B KJICTKC

U OpraHu3Me.
Kombunuposannutii.

NMUTaHUus OPraHu3MoB.

Nmets
MPEJCTABICHUE O
(hazax MuTO3a,
mporecce
peIyILTHKAIIH,
KU3HCHHOM IIUKJIC
KJIeTKH, HHTep(daze

3HaTh MpoICCChbl
KHU3HCOACATCIIbHOCTH
KIJICTKH.

Onpenenenue
OCHOBOIIOJIAraloIIuX
TOHSITHM:

00OMeEH BEIECTB,
SHEPTreTHUYCCKUI
oOMeH,
IUTACTUYECKHIT OOMEH,
MeTaboau3M. I'mukon
n3. KnerouHnoe
npixanue. Lk
Kpeoca.
JlprxaTenbHas 1enb.
OxucIuTeIbHOE
(dbocopunnupoBanue.

HNwmets
MpeJCTaBICHUE O
THUIAX KIETOYHOTO
NUTaHuA: (POTOCHHTE3
Y XEMOCHHTE3

3HaTh, KaKk
MIPOUCXOJISAT

Beienste cymniecTBeHHbIC
MIPU3HAKH MTPOIIECCOB
oOMeHa BeIIeCTB.
OOBACHATH KOCMHUYECKYIO
poib poTocuHTE3a B
ouocdepe

Br1iensiTe cymecTBeHHbIC
MPU3HAKHU TIpoIecca
OuocHuHTE3a OEJIKOB U €T0
MEXaHU3M

BrigensaTs CYIICCTBCHHBIC
IMPpHU3HAKHU IIPOLICCCOB

JKU3HEIEATEIILHOCTH
KJIETKU.

OOBACHATE MEXAHWU3MBI
peryJsiiuid  TPOIIECCOB

KHU3HECACATCIIbHOCTHU B
kietke. OnpenensaTb MUTO3
KaK OCHOBY 0€CIoJIoro
pa3sMHOXEHHUs U pocTa

[TocTpoeHne MeHTaIbHON
KapThl IIOHATUI
OTPa)KaroIIEH CYIIHOCTh
II0JIOBOTO

Pa3MHOXKEHHS OPTaHU3MOB.

[IponykTrBHOE OOIICHUE 1
B3aUMO/ICIICTBUE
B MPOLIECCE COBMECTHOM

Hcnonb3oBanue
cpeacts UKT B
perieHuu
KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX
3ajad4.

OBiajzeHNe METOaMU
HAy4YHOTO MMO3HAHUS,
UCIIOJIb3YEMBIMHU TIPH
OHOJIOTHYECKUX
HCCIIEIOBAHMX B
nporecce
BBITTOJTHEHHS
1a00paTOPHBIX

pabor.




31/13

Jlenenune kiaeTku. MuTos.
Kombunuposannuwiii.

32/14

Henenue knerku. Meiios.
ITonoBrle k1eTKH

IIpakTnyeckas padora «Pemenue
3JIeMEeHTAPHbBIX 3214 1O

MOJIEKYJISIPHOM OMOJIOTHID).
Kombunuposanmuwiii.

33/15

O0o0maromuii ypox no reme
«KJi1eTO4YHBINi YPOBEHb
OpraHu3anyu KUBOM MPUPOABD»
(KOHTPOJILHBIN TeCT 5)

Ypox 0b60bwenus u cucmemamuzayuu
3HAHUU

34/16

O606maromuit ypok
KOH(epeHIIHs 0 UTOram
y4eOHO-UCCIIeI0BATENbCKOM
U TIPOEKTHOM JesITeIbHOCTH

Ypok obobwenus u cucmemamusayuu

35/17

Opr aHU3aluAg nmoAroTOBKHU

k EI'D

Ypoxk obobwenus u cucmemamuzayuu
3HAHUU

OCHOBHBI€ JTaIlbl
ouocHuHTe3a OeKa.
XpaHeHue, rnepeaava
H

peanu3anus
HacJeICTBEHHOU
uHpopManuu B
KJIeTKe. YMETh
[OJIb30BaTHCS
FCHETHYECKUM
KOJIOM.

Pemarsn
OMOJIOrHYECKHUE
3a7a4M, CBSI3aHHbBIC

C oIpeaeIcHuEM
IIOCJIEJOBATEIIbHOCTH
HYKJIEMHOBBIX KHCIIOT
Y YCTaHOBJICHUEM
COOTBETCTBHUI MEXKIY
HEeHl u
IMOCIE0BATEIIEHOCTh
0 aMUHOKHUCJIOT B
MEeNTHIC.

3aJ]a4H 10
MOJIEKYJIIPHOU
ouooruu

yueOHOU

NESITeIbHOCTH C Y4ETOM
MIO3ULIMH IPYTUX
YYaCTHUKOB JI€ATEIIbHOCTH
IIpU 00CYXJI€HUU
BOIPOCOB MEHOTUYECKOTO
JIEJIEHUS KJIETKU.

OBnazneHue MmeTogamMu
HAYYHOTO MTO3HAHUS B
IpoIecce CPaBHUBAHUS
MPOIIECCOB MUTO3a H
Meiio3a, MPOIecCOB
o0pa30BaHUs MYKCKUX U
KEHCKHUX TIOJIOBBIX KJIETOK y
YeJI0BEKa.

JleMoHCTpalysi HaBbIKOB
IO3HABaTEIbLHOU
pednexcun




