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Pabouas mporpamma cocraBieHa Ha ocHoBe DezepanbHoro ['ocyapcTBEeHHOTO CTaHIapTa, MPOrPaMMBI 110 OUOJIOTHH [T 00I11e00pa30BaTeIbHBIX KO
(c6opuuk buonorus. Paboune nporpammel. [IpeamerHas nunus yueOHukoB «JIunus xu3am». 10—11 xnaccsl: yue0. mocoOue s
o0mieoOpa3oBaTeNnbHBIX. OpraHu3anuii: 6a3oBeiid yposens / B. B. Ilaceunux, I'. I'. I1IBerioB, A.M. Py6uos, 3.I". I'anontok. — M. : [Ipocsemenue, 2020),
MOJIHOCTBIO OTpaXkarolei coaepkanue [IpuMepHoil mporpaMmsl, ¢ JONOTHEHUSIMH, HE TPEBBIIIAIOIUMEI TPeOOBaHUS K YPOBHIO MOJATOTOBKH 00yYarOIIUXCS.
HopMaTuBHO-IpaBoOBbIe JOKYMEHTbI, HA OCHOBAHUHU KOTOPBIX pa3padoTaHa padoyasi nporpamMma:
¢ denepanbHbIi rOCyJapCTBEHHBII 00pa3oBaTeNbHbIN cTaHAapT cpeaHero odmero oopasoBanus (yTB. IpukazoM MuHHCTEpCcTBa 00pa30BaHMs U HAYKH
P® ot 17 mas 2012 1. N 413). [lognyskr 6 u3meneH ¢ 7 aprycra 2017 r. - [Ipukaz MunoOpuayku Poccun ot 29 uronst 2017 r. N 613
®denepanbHblil 3ak0H PO o1 29.12.2012 Ne 273-03 "O6 obpazoanun B Poccuiickoit deneparun», cT. 2, 1. 9;
®enepanbHbIi roCcyJapCTBEHHBII 00pa30BaTeIbHbIN CTaHAAPT;
nucbMo MunuctepcTa obpasoBanus u Hayku PO ot 19 ampens 2011 1. Ne 03-255 «O BBeaeHuu QeaepanbHOro rocyapcTBEHHOTO
00pa3oBaTeNLHOTO CTaHIapTa 00IIEero 0Opa3oBaHUNY;
® (enepanbHBIN NEpeueHb YICOHUKOB, PEKOMEHIOBAaHHBIX MUHUCTEPCTBOM 00pa3oBaHus U Hayku PD Kk UCoap30BaHUIO B 00pa30BaTeIbHOM
nporiecce B 001eo0pa3oBaTeNbHBIX yupexaeHusnx, Ha 2019-2020 rr., np. MunucrepcrBa oOpazoBanus u Hayku PO Ne 345 ot 28.12.2018
® npuka3 MunucrepcrBa oopazoBanus u Hayku P Ne 1577 ot 31.12.2015 r. «O BHecenuu nzmenernit B ®I'OC OO0, yTBepkAEHHBIN TPUKA30M
MunucrepceTBa oopazoBanus U Hayku P® ot 17.12.2010 r. Ne 1897x;
® OCHOBHOU 00pa30BaTENLHOM MPOrPaMMON cpeaHero (MmoHOTo) oomiero oopazoanuss MBOY COILL Ne 68;
¢ yyeOHbIM TTaHoM MBOY COILINe 68;
Ha OCHOBE:!

[TpenmertHas nuHus yueOHUKOB «JIuHus xu3Hm». 10—11 kmaccer: yuebd. mocobue amst 001eo0pazoBaTeIbHbIX. OPraHU3aIil: 6a30BbIil YpOBEHb
/ B. B. ITaceunuk, I'. T'. IlIBernioB, A.M. Pybuos, 3.I'. 'anontok. — M. : IIpocBemenue, 2020


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

[TOACHUTEJIbHAA 3AITMCKA

[Ipennaraemas paboyas mporpamma peaiausyercs MpH UCT0Ib30BaHNU yueOHUKOB «buonorus. 10 kmace» u «buomnorus. 11 kinacey» mon
penakuueii mpodeccopa B. B. [Taceunnka. [Iporpamma cocTaBieHa B COOTBETCTBUU C TPEOOBAHUSMU K pPe3yIbTaTaM CpeIHEero ooiero oopa3oBaHus,
yTBepKJIeHHBIMU DerepabHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHETO
oOrmiero oOpa3oBaHUsL.

[Iporpamma pa3paboTana ¢ yu€ToM aKTyalbHbIX 3a7a4 00y4eHus, BOCIUTAHUS U pa3BUTHs oOyuatonuxcs. [IporpamMmma yquThIBaeT ycaoBHsl, HEOOXOIUMBIE
ISl Pa3BUTHS JIMYHOCTHBIX M TIO3HABATENBHBIX Ka4eCTB 00yJaromuXcs.
[Iporpamma BKIIIOYaeT 0053aTENIbHYIO YaCcTh Yy4eOHOTO Kypca, n3NokeHHYyIo B «IIpuMepHoit 0CHOBHOM 00pa30BaTeIbHOM MporpaMMe o OMOJIOTHH Ha
YpPOBHE cpesiHero o01ero 06pa3oBaHus» U paccuuTana Ha 68 4acoB. B nmporpamme coepKUTcs IPUMEPHBIA MepedeHb J1a00paTOPHBIX U MPAKTUYECKUX
paboT, He Bce U3 KOTOPBIX 00sS3aTEeNbHBI /ISl BBIIOJIHEHUS. Y YUTEIb MOXKET BBIOPATh U3 HUX T€, IS MPOBEACHUS KOTOPBIX €CTh COOTBETCTBYIOIIHNE YCIOBHS
B LIKOJIE.
Ha u3ydenue O6uosioruu Ha 6a30BOM ypOBHE OTBOAUTCS 68 yacoB, B ToM umcie 34 yaca B 10 kiacce u 34 yaca B 11 xnacce. CornacHo JeiicTByromemMy
bazucHomy yueOHOMY I1aHy, paboyasi mporpamma mpeaycMaTpuBaer obydeHue ouosiorun B oobeme 1 yac B Henenro B 10 kimacce u 1 gac B Henento B 11
kiacce. C y4éToM KaHUKYJISIPHOTO BPEMEHH U MPa3THUUHBIX THEH B 2022-2023 yyeOHoM roy mporpamma no 6uosnoruu B 10 kiacce paccuntanHast Ha 1 9
(344.) Oynet peann3oBaHa B oJHOM 00bEMe 3a 33 vaca, B 11 kiacce paccunrtansas Ha 1 4 (344.) Oynmer peanu3oBaHa B MOJTHOM 00BbEMeE 3a 34 daca.

OcBoeHue nporpamMmbl 1o OUOJIOTHH 00ECTIeYNBACT OBJIAJICHUE OCHOBAMHU y4€OHO-HUCCIIE0BATENBCKOM NeSTETbHOCTH, HAYYHBIMU METOAAMU
peleHus pa3IMYHbIX TEOPETUYECKUX U MIPAKTUYECKUX 3a/1a4.
N3yuenne 6uosoruu Ha 6a30BOM ypOBHE OPHEHTUPOBAHO Ha o0OecreueHne o011eoopa3oBaTenbHON U 00IIEKYIbTYPHON TOArOTOBKU BBIITYCKHUKOB.
Ha 6a3zoBoM ypoBHe u3yuenue npeamera «buonorus», B 4actu GOpMUPOBAHUS Y 00YHAIONIUXCS HAYYHOTO MUPOBO33PEHUS, OCBOCHHS OOIIEHAYYHBIX
METOJIOB, OCBOCHHUS IIPAKTUUECKOTO MPUMEHEHUS HaAyYHBIX 3HAHWH, OCHOBAHO HA MEXIIPEAMETHBIX CBA3SIX C MpeIMEeTaMu 00IacTe eCTeCTBEHHBIX,
MaTeMaTU4YEeCKUX U TYMaHUTapHBIX HAYK.

Paboyas mporpamma 1o GMOJIOTUN BKJIIOYACT CIEIYIOUINE pa3aeibl:

. [losicHUTENIBHAS 3aIIMCKA.

. Obmras xapakTepucTHKa yueOHOTo IpeaMeTa C OTpeIeTICHUEM LIeJel U 3a/1a4 ero U3yYCeHHUS.
. Mecro Kypca 61oyioTuu B yueOHOM TIIaHE.

. Pe3ynbTathl 0cBOEGHUS Kypca OMOJIOTMH — JIMYHOCTHBIE, PEIMETHBIC U METalpeIMETHBIE.

. Coneprxanue Kypca OMOJIOTHH.

. [Imanupyemble pe3yabTaThl U3y4eHHUs Kypca OMOJIOTHH.

. KanennapHo-temarnueckoe njiaHupoBaHUe.
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OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA

B cucreme ecrecTBEHHO-Hay4yHOTO 00pa30BaHUs OMOJIOTHS KaK YUeOHBIH MpeIMeT 3aHUMaeT BaKHOE MECTO B (DOPMUPOBAHUM: HAYYHOU KapTHHBI
MUpa; GQYHKIMOHATLHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIs TIOBCETHEBHOW KM3HU; HABBIKOB 3/J0POBOTO U O€30MACHOTO JUIS YeJIOBEKa U OKPYXKAIOIEH Cpe/ibl
o0pa3a *KH3HH; SKOJIOTUIECKOTO CO3HAHMSI; IEHHOCTHOTO OTHOIICHHUS K )KUBOM MPUPOJIE U YETIOBEKY; COOCTBEHHON MO3UILIMH 110 OTHOIICHHUIO K
Ouosornyeckoit MH(GopMaIuK, NOIyIaeMOM U3 pa3HbIX UCTOYHUKOB. M3yueHne OMOJIOrHH CO31aeT YCIOBHs Tt (GOpMUPOBAHUS y 00yUJaIOIIUXCS
MHTEIUIEKTYaJIbHBIX, TPAXKIAHCKHX, KOMMYHUKAIIMOHHBIX H UH(OPMAIIMOHHBIX KOMITETEHITHH.

N3ydenue kypca «buosiorus» B crapiiei IIKOJIe HAlIPaBIEHHO HAa PELICHUE CIEAYIOIUX 3a4aY:
1) dbopmupoBaHue crucTeMbl OMOJIOTHYECKUX 3HAHUH KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHON KapTUHBI MHPA;
2) pa3BUTHE JIUYHOCTHU OOYJAIOIINXCS, UX HHTEIUIEKTYaIbHOE U HPABCTBEHHOE COBEPILICHCTBOBAHKE, (JOPMHUPOBAHNE Y HUX T'YMAaHUCTUYECKUX OTHOLICHUN U
HKOJIOTUYECKH 11eJIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOU AEATEIBHOCTH;
3) BeIpaOOTKY MOHUMAaHUs OOIIECTBEHHOM MOTPEOHOCTH B Pa3BUTUHU OMOJIOTHH, a TaKKe (OPMUPOBAaHHE OTHOIIECHUS K OMOJIOTHH KaK BO3ZMOXKHON
obnactu OyayIiei mpakTUYeCKO e TeNbHOCTH.

Ilesim Guonoruueckoro oOpa3oBaHus B CTapIIeh HIKoJe POPMYTUPYIOTCS HAa HECKOJIBKUX YPOBHSX: INI00AJIHHOM, METAPEAMETHOM, TIMYHOCTHOM
U TIPEIMETHOM, Ha YPOBHE TPeOOBaHUI1 K pe3ynbTaTaM OCBOCHHUS COACPIKAHUS MPEAMETHBIX TPOTPaAMM.

I'moGanpHbIe 11U OMOJIOTHYECKOTO 00pa30BaHUs SIBJISAIOTCS OOIMMHU JUIsi OCHOBHOM M CTapIIei IIKOJIbI H OTPEACISIIOTCS COLUAIBHBIMU TPEOOBAaHUSIMH,
B TOM YHCJI€ H3MEHEHHEM COLMAIbHON CHTYalluu Pa3BUTUS — POCTOM MH(POPMALMOHHBIX IEPETPY30K, U3MEHEHHEM XapaKTepa U CrlocoO0B 00IIeHHS
Y COIIMAIIbHBIX B3aMMOACUCTBHH (00BEMBI U CLIOCOOBI OTYUYEHUSI HHPOPMALIUHU MTOPOKIAIOT Psii 0COOEHHOCTEH pa3BUTHsI COBPEMEHHBIX OPOCTKOB).
Hawubouiee mpolyKTUBHBIMH ISl PELICHUS 3a7a4y pa3BUTHS MOAPOCTKA SBISAIOTCS COLMOMOpANbHAS U HHTEIUIEKTYaJIbHast B3POCIIOCTb.

[Tomumo 3T0TO, r106ATBHBIE LIETH (OPMYITUPYIOTCS C YIETOM PaCCMOTPEHHSI OMOJIOTUYECKOT0 00pa30BaHMsl Kak KOMIIOHEHTa CUCTEMbI 00pa30BaHus B

LIEJIOM, TIO3TOMY OHH SIBIISIFOTCS] HanboJiee OOIKUMH U COLMAIBHO 3HAYUMBIMHU.

C y4€ToM BBIIIEHA3BAHHBIX MTOIX0I0B TJI00AIBHBIMHU ENIMU OHOJIOTHYECKOTO
oOpa3oBaHUs ABJISIOTCS:
— cOLMAIU3ANMA 00yJaromUXCsl KaK BXOKJCHUE B MUP KYJIbTYPhI U COIIMAIBHBIX OTHOIICHUH, 00eCIIeunBaloIIee BKIIOYEHNE YUAINXCsl B Ty WIH UHYIO
rpymnmy 100 0OLUTHOCTh — HOCUTENS €€ HOPM, LIEHHOCTEH, OpUEHTAIM, 0CBAaUBAaEMBIX B ITPOIECCE 3HAKOMCTBA C MUPOM KHUBOM MTPUPOIBL;
— NpHOOIIEeHHe K T03HABATEIHHOM KYIbTYpe KaK CUCTEME TI03HABATENIbHBIX (HAYYHBIX) LIEHHOCTEH, HAKOIICHHBIX O0IIECTBOM B cepe
OMOJIOTUYECKOM HAYKH.
[Tomumo 3TOTO, OMONIOTHYEcKOe 00pa30BaHUE HA CTApIICH CTYIEHH MPU3BAHO OOECTICYHTD:
— OPHEHTAIMIO B CHCTEME 3THYECKUX HOPM M LIEHHOCTEW OTHOCHUTEIILHO METOJIOB, PE3YJIbTAaTOB U IOCTHKEHUH COBPEMEHHON OMOJIOTHYECKOM HAayKH;
— pa3BHUTHe NI03HABATEIbHBIX KAUeCTB JINYHOCTH, B TOM YHCJIE I0O3HABATEIbHBIX HHTEPECOB K U3YUCHHIO OOLINX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH 1
caMoMy IpoIeccy HayYHOTO TIO3HAHUS;
— OBJIaJleHHe y4eOHO-TT03HABATEIbHBIMH U IIEHHOCTHO-CMBICIIOBBIMU KOMIIETEHTHOCTSAMU /7151 JOPMUPOBAHUS [TO3HABATEIHHOMN U
HPaBCTBEHHOM! KYyJIbTYpPbI, HAYYHOTO MUPOBO33PEHUS, a TAK)KE METO0JIOTHEH OMOJIOrMUECKOT0 SKCIIEPUMEHTA U 3JIEMEHTapHBIMU METO/IaMU OMOJIOTHUECKUX
HCCIIeIOBaHUMH;
— (opMHPOBaHME SKOJIOTUYECKOTO CO3HAHMS, IEHHOCTHOTO OTHOIIEHUS K )KUBOM IPUPOJIC U YETOBEKY.



MECTO KYPCA BMOJIOT'M1 B YUEBHOM IIJIAHE

KonnyecTBo yacoB, 0TBOIMMOE Ha U3yueHHE OMOJIOTHH B CTapIleH IIKOJIE, 3aBUCUT OT Y4eOHOTO TUIaHa YTBEP)KJICHHOTO 00pa30BaTeIbHON

opranu3zanueil. Jlannas pabodasi mporpaMma pacCuuTaHa Ha IpoBeJieHre | yaca KIIacCHBIX 3aHATUI B HEAENIO PH U3YyYEHUH MPEIMETa B TEUCHHUE JIBYX JIET
(10 u 11 xmaccer). Obmree yncio yueOHbIX 9acoB 3a 2 roga ooyuenus coctasisiet 70 u, u3 Hux 35 4 (1 u B Hepemo) B 10 xnacce, 35 4 (1 4 B Heneno) B 11
KJacce.

Kypcy 6uonoruu Ha cTyneHu cpeiHero o01ero oopa3zoBaHus MPEALIECTBYET KypC OMOJIOTHH, BKITIOUAIOIINI JIEMEHTapHbIe CBEACHUS 00

OCHOBHBIX OHosornyeckux oobekrax. CoaepkaHue Kypca OMOJIOTHN B OCHOBHOM IIKOJIE, CITYKHT OCHOBOM JUIsl U3y4EeHHUsT OOIIMX OMOJIOTHYECKUX
3aKOHOMEPHOCTEH, TeOpU, 3aKOHOB, THIIOTE3 B CTAapIlIeH IIKOJIEe, TJIe 0c000e 3HaUCHHE MPHOOPETAIOT

MHUPOBO33pPEHUYECKHE, TEOPETUUECKUE TIOHSATHS.

Taxum o6pa3zom, comepkanue Kypca OMOJIOTHHN B cTapliei mKose, 60j1ee MOJHO pacKpbIBaeT 001e OHOIOTHYECKHE 3aKOHOMEPHOCTH, MPOSBIISIONINECS
Ha Pa3HBIX YPOBHSIX OPraHU3ALUH KUBOU MIPUPOIBI.

PE3VJIbTATBI OCBOEHUMA KYPCA BMOJIOI' M

JlesTensHOCTh 00pa30BaTENHHOTO YUPEKACHUS 00IIero 00pazoBaHus B 00yueHUU OUOJIOTHH B cpeHei (TIOJTHOM) IIKOJIe T0JDKHA ObITh HAallpaBJieHa Ha
JOCTIKEHHE 00YyJaroIUMUCS CIEAYIOIUX JHYHOCTHBIX Pe3yJIbTaTOB:!

1) peanu3anuu 3THYECKUX YCTAHOBOK 110 OTHOIICHHUIO K OMOJIOTHYECKUM OTKPBITHSAM, UCCIIEAOBAHMIM U HX Pe3yJIbTaTaM;

2) mpuU3HaHUS BBICOKON IIEHHOCTH JKM3HHU BO BCeX €€ MPOSIBICHUSIX, 3/I0POBbsI CBOETO U APYIHX JIIOJCH, pean3alii yCTaHOBOK 37I0pOBOro 00pa3a KU3HH;
3) copMHPOBAHHOCTH MMO3HABATENBHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJyYeHHUE HOBOTO 3HAHUS B 00JACTH OMOJIOTHHU B CBSI3U C

Oymymieit mpodeccuoHanbHON ASSITETbHOCTBIO MM OBITOBBIMU IMPOOIEeMaMU, CBSI3aHHBIMU C COXPAaHEHUEM COOCTBEHHOTO 3JI0POBbS U IKOJIOTHYECKOM
0€30IMacCHOCTH.

MeTtanpeaMeTHbBIMHU Pe3yJabTATAMHM OCBOCHUS BBIITYCKHUKAMU CTapILEH MIKOJIbI 0a30BOr0 Kypca OMOJIOTHHU SBIISIOTCA:

1) oBraieHue COCTABISIOMIMMU HCCIIEI0BATEIbCKON M MPOSKTHON AEATEIIbHOCTH, BKIIOYAsi YMEHHUS BUAETH PoOIeMy, CTaBUTh BOIIPOCHI,

BBIIBUT'aTh TUIIOTE3bI, JaBaTh OTNPEACICHUS TIOHATHIM, KJIacCU(HUIIMPOBATh, HAOMIOIATh, TPOBOIUTH SKCIIEPUMEHTBI, JIEJIaTh BHIBOJIBI U 3aKITIOUCHHUS,
CTPYKTYpUPOBATh MaTepuai, OObSICHITh, T0KA3bIBaTh, 3AIMIIATH CBOU HJICH;

2) ymenus paboTarh ¢ pa3HbBIMU HCTOUHUKAMHU OHMOJIOTMUECKOM MH(POPMALUU: HAXOJUTh OHOJIOTUYECKYI0 HH(POPMAIIUIO B PA3TUYHBIX HCTOUHHKAX
(Tekcre yueOHMKaA, HAYYHO-TIOMYIISIPHOM JUTEpaType, OMOJIOTHUECKUX CIIOBAPSAX U CIPABOYHUKAX), aHAIM3UPOBATH M OILICHUBATh HH(OPMAIIHIO,
peoOpa3oBbIBATh HH(OPMAIIHIO U3 OJTHON (DOPMBI B PYTYIO;

3) cmocOGHOCTH BHIOUPATD IIEJIEBBIE U CMBICIOBBIC YCTAHOBKU B CBOMX JACHCTBHUAX U IMOCTYIKAX MO OTHOIIEHHIO K )KUBOW PUPOJE, CBOEMY 3JJ0POBBIO U
3JI0POBBIO OKPY)KAIOLTHX;

4) yMeHMsl aJeKBaTHO UCIOJIb30BaTh peUeBbIe CPEJCTBA ISl AUCKYCCUU U apIyMEHTAIMH CBOCH MO3HIINU, CPAaBHUBATH PAa3HbBIC TOUKU

3pEeHHs, APTYMEHTHPOBATH CBOIO TOUYKY 3PEHHSI, OTCTAMBATh CBOIO MO3UIIHIO.

IIpeaMeTHBIMU pe3yIbTaTAMU OCBOCHHUS BBITYCKHUKAMHU CTapIIeH IIKOJIbI Kypca OM0JIOTHH 6a30BOT0 YPOBHS SIBIISIOTCS:

B nosnasamenwvnoii (unmennekmyanovhoii) cepe:

1) xapakTepucTuKa coaepKaHus OHMOJIOTUYECKUX TeOpui (KIETOUHas1, 3BOJIIOLMOHHAs Teopus JlapBuHa); yueHus: Bepuajackoro o 6uocdepe;

3aKOHOB MeHens, 3aKOHOMEPHOCTEH N3MEHUMBOCTH; BKJIJa BHLAAIONINXCS YUEHBIX B pa3BUTHE OMOJIOTHUECKOM HAYKH;



2) BbIJICJIEHUE CYLIECTBEHHBIX MPU3HAKOB OMOJIOTHUYECKUX O0BEKTOB (KJIETOK: PACTUTENBHBIX U KUBOTHBIX, JOSJCPHBIX U SACPHBIX, TOJOBBIX U
COMAaTHYECKUX; OPTraHU3MOB: OJJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX; BU/IOB, 3KOCHCTEM, OMochepbl) U mpoiieccoB (0OMEH BEIIECTB, pa3MHOXKEHHE, JAeTICHUE
KJIETKH, OTJIOJIOTBOPEHUE, JEWCTBUE HCKYCCTBEHHOTO U €CTECTBEHHOT0 0TOOPOB, (hopMUpOBaHHE MPUCTIOCOOIEHHOCTH, 00pa30BaHue BHIOB, KDYTOBOPOT
BELIECTB U NPEBPALLECHUS

SHEPruM B IKOocHcTeMax u onocdepe);

3) oObsicHeHre poau OHOJIOTHUU B (POPMUPOBAHUHI HAYYHOTO MUPOBO33PEHUS; BKJIaJa OMOJIOTHUECKUX TE€OpUl B (POPMHUPOBAHNE COBPEMEHHOM €CTECTBEHHO-
HAYYHOH KapTUHBI MUPA; OTPULIATEIHLHOTO BIUSHUS aJIKOT0JIsl, HUIKOTHHA, HAPKOTUYECKUX BEIIECTB HA PAa3BUTHE YEIOBEKA; BIUSHUS MyTareHOB

Ha OpPraHu3M YeJIOBeKa, SKOJIOTHYECKUX (DAaKTOPOB Ha OPraHU3MBbL; IPUYMH BOJIOIUH, U3MEHSIEMOCTH BUJIOB, HAPYIIICHUN Pa3BUTHUS

OpPraHU3MOB, HACJIEICTBEHHBIX 3a00JIEBAHUHN, MyTaIllil, yCTOWYHMBOCTH U CMEHBI DKOCHCTEM;

4) npuBeAeHNE NOKA3aTENbCTB (apryMeHTalUs) €IMHCTBA )KUBOM U HEKUBOM MPUPOJIbI, POACTBA KUBBIX OPraHU3MOB; B3aUMOCBSI3€l OpPraHU3MOB

1 OKPY)KAIoIel CpeJibl; HEOOXOIMMOCTH COXPaHEeHHsSI MHOT000pa3us BUJIOB;

5) yMeHHe M0JIb30BaThCs OMOJIOTUYECKON TEPMHHOJIOTUEH U CUMBOJIMKOM;

6) pelieHne 3JeMEeHTapHBIX OMOJIOTHYECKUX 33J1ay; COCTABIICHUE AIIEMEHTAPHBIX CXEM CKpPEIIMBAHUS M CXEM MEPEHOCA BEIIECTB M SHEPTHH B SKOCHUCTEMAX
(uenu nuTaHuN);

7) onucanue ocobeit BUIOB 10 MOP(OJIOTHIECKOMY KPUTEPHUIO;

8) BBISIBJICHHE U3MEHUYUBOCTH, IIPUCIIOCOOICHUI OPTaHU3MOB K cpeJie OOMTaHuUs, HCTOYHUKOB MyTareHOB B OKPY’KaloOIIel cpere

(KOCBEHHO), aHTPOTIOI'€HHBIX U3MEHEHHUH B 9KOCHCTEMAaX CBOEH MECTHOCTH; U3MEHEHHH B SKOCHCTEMAaxX Ha OMOJIOTUYECKUX MOAECTIX;

9) cpaBHEHHE OMOJIOTUYECKUX 0OBEKTOB (XMMUYECKUN COCTaB TeJl )KUBOW M HEXKUBOW MPUPO/IbI, 3apOIBIII YeJIOBEKA U APYTUX MIICKOHUTAIOIIHX,
MPUPOIHBIE SKOCUCTEMBI U arpO’KOCUCTEMBI CBOEH MECTHOCTH), MIPOLIECCOB (€CTECTBEHHBIN M HCKYCCTBEHHBIN OTOOPHI, ITOJIOBOE M OECIION0e Pa3MHOKEHUS)
1 (GOpMyYIIMPOBKA BHIBOJIOB Ha OCHOBE CPAaBHEHHUSL.

B yennocmmuo-opuenmayuonnoi cghepe:

1) aHanmu3 ¥ OIIEHKA Pa3JIMYHBIX TUIIOTE3 CYIIHOCTH KU3HU, TPOUCXOKICHNE YEI0BEKa U BOSHUKHOBEHUE )KM3HHU, II100aTIBHBIX SKOJIOTHYECKUX MTPOOIeM

U IyTeW UX peuIeHus, NOCIeICTBHI COOCTBEHHOM AEATEIBHOCTH B OKpYXKAIOILEH cpesie; O1onornyeckoit HH(popMaIum, NoaydaeMoi u3 pa3HbIX
HCTOYHUKOB;

2) olIeHKa ATUYECKHUX ACMIEKTOB HEKOTOPBIX UCCIIEIOBAHHNA B 00IaCTH OMOTEXHOJIOTHH (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIIOIOTBOPEHHE,

HaIPaBJIEHHOE U3MEHEHHE FEHOMA).

B cpepe mpyooeoii deamenvnocmu: OBIaICHUE YMEHUSIMH U HABBIKAMU TIOCTAHOBKU OMOJIOTHUECKUX IKCIIEPUMEHTOB U 00BSICHEHUS UX PE3YIHTATOB.

B cehepe guzuueckoii deamensvnocmu: 060cHOBaHUE U COOIOAEHUE MEP NMPO(UITAKTUKYA BUPYCHBIX 3a00JI€BaHUM, BPEHBIX IPUBBIUEK

(kypeHue, ynorpeOieHue aaKoroisi, HAPKOMaHUs ); IPaBUJI MOBEACHUS B OKPY)KaIOLIeH cpene.

COJEPXXAHUE KYPCA BHUOJIOT M
buosiorusi Kak KOMILIEKC HAYK 0 sKMBOM NPUPOIe
bronorus kak KOMIUIEKCHAs HayKa, METOJIbl HAYYHOTO TIO3HAHUS, UCTIONb3yeMble B Ononorun. Cospementvle Hanpasienus 6 buonozuu. Poiib OHonI0rHu B
(dhopMHUpOBaHHH COBPEMEHHOIN HAYYHON KapTHHBI MHPa, MPAKTUYECKOE 3HAUCHNE OMOIOTHYECKUX 3HAHUI. BHoIornieckre cucTeMbl Kak MpeMeT U3ydeHHs
Ouonoruy.
CTpykTypHbIe U QYHKIMOHAJIbHbIE OCHOBBI KHU3HU
MoutekynsipHbIe OCHOBBI )XKH3HU. Heopranndeckue BemecTBa, nx 3HadeHune. OpraHndeckue BemecTBa (YriaeBOoabl, TUMUIbL, OCTTKH, HYKJICHHOBBIC
kucinotel, AT®) u ux 3nauenue. buononumepsl. Jpyeue opeanuueckue sewyecmea knemxu. Hanomexnonozuu 6 buonozuu.



Hurtonorus, MeToAbl HUTOJIOTUH. POJIb KIIETOYHON TEOPUH B CTAHOBJIEHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOUM KapTUHBI MUpa. KieTku npokapuoT
1 dykapuoT. OCHOBHBIC YaCTH U OPTAHOUBI KIETKH, UX (PYHKIIUU.

Bupycsl — HekseTouHast popma KU3HH, MEpbl TPOPHUIAKTUKY BUPYCHBIX 3a00JI€BaHU.

KuznenesrenbHOCTh KIeTKH. [InmacTuaeckuii ooMeH. @oTocuHTe3, XeMOCHHTE3. buocunTtes Oenka. DHepreTuueckuii ooMeH. XpaHeHue, repenada

U peanu3anus HacJaeICTBeHHOHM nHdopmaliu B kietke. [ enernyeckuii koa. I'en, renom. I'enomuxa. Bausanue napxoeennvix éeujecms Ha npoyeccwl 8
Kiemxe.

Knerounsrit nukn: uatepdasa u nenenue. Muto3 u meiio3, ux 3HadyeHne. ComaTndeckue 1 MoJIoBbIe KIETKH.

Oprannsm

Opranusm — euHOoE LEIOE.

JKuznenesrenbHOCTh opranu3ma. Perymsius ¢yHKIMI opranu3Ma, ToMeocTas.

PazMHoxenmne oprann3MoB (6ecrionoe u nojoBoe). Cnocodwl pazmHuodicenus y pacmenutl u dcusomuvix. IHAUBHUyaIbHOE Pa3BUTHE OPraHU3Ma
(onrorenes). [Ipuunnbl HapyeHUN pa3BUTHs. PenpoyKTHBHOE 310pOBbE YETOBEKA; MOCAEACTBUS BIUSIHUS AJIKOTOJIsl, HIKOTHHA, HAPKOTUYECKUX BEUIECTB
Ha SMOpHOHAIBHOE pa3BUTHE YenoBeKa. JKuznennvle yuxavl pasuwvix epynn opeaHusmos.

['eneTuka, MeTobl reHETUKU. [ eHeTHUecKasi TEPMUHOJIOTHS M CUMBOJIMKA. 3aKOHBI HacieacTBeHHocTH ['. Menaens. XpoMocoMHas

TeopHust HacencTBeHHOCTH. Onpenenenne noa. CIemieHHOe ¢ I0JIOM HacIe10BaHuE.

I'eneruka yenoBeka. HacienctBeHHbIe 32a00/1eBaHMS YEIOBEKA U X TIPEIYNPEKICHUE. DTUICCKUE aCTIEKTHI B 00JIACTH MEIUIIMHCKON TeHETHKH.
I'enotun u cpena. HenacneacreenHas usMeHUUBOCTh. HaciienctBeHHast ”3MEHYMBOCTh. MyTrannu. MyTareHnsl, X BIUSHHUE Ha 3JJ0POBbE YEIOBEKA.
JloMmecTukanus U cenekuus. Meronsl cenekuuu. bruorexnonorus, e€ HarpaBieHUs U IEPCIEKTUBHI pa3BUTHs. buobesonacrnocme.

Teopus 3Bor0UNH

Pa3BuTHeE 3BONIOIMOHHBIX UAEH, 3BoJItoLIMOHHAs Teopust U. [lapsuna. CuHTeTHuecKas Teopus 3BoJIIoLNN. CBUIETENBCTBA SBOJIIOLMN KUBOU
npupoAbl. MUKpPOIBOIIOLMSA U MAaKpO3BOIOLMS. By, ero kpurepuu. [lomynsuus — sneMeHTapHas €qUHULIA YBOJTIOUMH. J[BUKYIIHE CUIIBI 3BOJIFOLIUH, UX
BIIUsIHUE HAa TeHO(OH T momysaiuu. HampaBiaeHus SBOTIOIIH.

MHuoroo0pa3ue opranu3MoB Kak pe3yabTaT 3BoJonud. [IpuHIUIIEI KiTacCu(UKALIUY, CUCTEMATHKA.

Pa3zBurtne xu3nu Ha 3emiie

['unote3sl mpoucxoxaeHus Ku3HU Ha 3emie. OCHOBHBIE 3Tallbl SBOJIIOLIMU OPraHUYEeCKOTO MUpa Ha 3eMIIe.

CoBpeMeHHbIE TPEICTABICHUS O TPOUCXOKACHUH YEIOBEKa. DBOJIIOIMS YelloBeKa (aHTpororeHes). JABuxKyiue Cuiibl aHTpornorenesa. Pacel yenosexka,
HX IIPOUCXO0KICHUE U €IUHCTBO.

Oprann3msl 4 OKpPY:KA0OIIAs cpeaa

[TpucmocobneHnst OpraHu3MoB K JIEHCTBUIO HKOJIOTUYECKUX (DAKTOPOB.

Bbuoreonenos. Dxocucrema. PaznooOpasue sxocucteM. B3auMooTHOIIEHUS TOMYIALIMN Pa3HBIX BUAOB B 3KOcUCTEME. KpyroBopoT BelecTB U MOTOK
SHEPTrUM B SKOCUCTEME. Y CTOMUYMBOCTD U AUHAMUKA dKocucTeM. [lociaeacTBust BIUSHUS IEATEILHOCTH Ye0BEKa Ha d3KocucTeMbl. CoxpaHeHue
O61opa3Ho00pasns KaKk OCHOBA YCTOMUMBOCTH HKOCHUCTEMBI.

CrpykTypa 6nochepsl. 3aKOHOMEPHOCTH CYILIECTBOBAaHUS Onochepsl.

Kpyzoeopomwi eewgecme 6 buocghepe.

I'moGanbHbIe aHTpOTIOTEHHBIE U3MEHEHUs B Onocepe. [IpodieMbl ycTOMUUBOTO pa3BUTHSL

Ilepcnexmuewi pazeumus OUOIO2ULECKUX HAVK.
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IIpumepHBIii epedeHb JA00PATOPHBIX M NPAKTHYECKHUX PadoT (Ha BHIOOPYUHTEJIN):

. Mcnionp30BaHue pa3iMyHbIX METOJI0B IPU U3YYCHUN OMOJIOTUYECKUX OOBEKTOB.

. TexHuKa MUKPOCKOIIUPOBAHMS.

. I3yueHne KJIeTOK pacTeHHH U )KUBOTHBIX MO MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpenapaTax 1 UX OMUCAHUE.
. [IpuroToBneHne, paccMaTpuBaHue U ONIMCAaHUE MUKPOIIPETIapaToOB KIETOK PACTEHU.

. CpaBHeHHE CTPOEHUS KJIETOK PAaCTEHH, )KUBOTHBIX, TPHOOB U OAKTEPUIA.

. I3yueHne ABMKEHUS [IUTOIIIA3MBI.

. 3yueHne ma3mMosmsa 1 ACTUIa3MoiIn3a B KJIETKaX KOXKHUIIBI JIyKa.

. 3yuenne (pepMEeHTAaTUBHOTO paCIIEIUICHUS TEPOKCHIA BOJIOPOJIAa B PACTUTENIBHBIX M AKHUBOTHBIX KIETKAX.

. O6HapyxeHue O6eIKOB, YIIIEBOOB, TUMHIOB C IIOMOIIBI0 KAUeCTBEHHBIX PEaKIIHA.

. Beigenenue JIHK.

. I3yueHne KaTallMTHUECKOM aKTUBHOCTH (PepMEHTOB (Ha MPUMepe aMUIa3hl MM KaTajasbl).
. HaGnronenne MuTo3a B KJIeTKaX KOHUYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax.

. I3yueHnue XxpoMOCOM Ha FOTOBBIX MUKpOIIpEIapaTax.

. I3yuenue craguil Meno3a Ha TOTOBBIX MUKpOIIpernaparax.

. I3yuenue cTpoeHMs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEIaparax.

. Pemienue aneMeHTapHBIX 3a/1a4 IO MOJICKYJISIPHOM OHOJIOTHH.

. BeisgBnenue MMPU3HAKOB CXOACTBA 3ap0m>1meﬁ YCJIOBCKA U APYIUX MO3BOHOYHLIX KUBOTHBIX KaK JOKa3aTCIILCTBO UX POACTBA.

. CocTaBneHne 3JIeMEHTAaPHBIX CXeM CKPEIIMBAHHS.

. Pemmenne reaeTnyeckux 3agad.

. I3yueHue pe3ynbTaToB MOHOTHOPUIHOTO M JUTHOPUIHOTO CKPEIIMBAHUS Y APO30(PHIIBL.
. CoctaBneHue 1 aHaIU3 POJOCIOBHBIX YeIOBEKA.

. I3yuenue n3MeH4nBOCTH, IOCTPOCHUE BAPUALIMOHHOIO Psfia U BApUALMOHHON KPHUBOM.

. Onucanue Qenorurna.

. CpaBHEeHUE BUIOB 11O MOP(OIOTUIECKOMY KPUTEPHIO.

. Onucanue npucrnocoOIeHHOCTH OPraHu3Ma U €€ OTHOCUTENILHOTO XapaKTepa.

. BeisiBieHue npucnoco6aeHnii OpraHu3MOB K BIUSHHIO Pa3IMYHBIX HKOJOTHYECKUX (DAaKTOPOB.
. CpaBHEeHHE aHATOMUYECKOTO CTPOEHUS PAaCTEHUH pa3HBIX MECT OOUTaHUSL.

. Meronbl u3MepeHus (hakTopoB cpe/ibl OOUTAHUS.

. I3yueHne 7KOIOTHYECKUX afanTaliii yeroBeKa.

. CocTaBneHne MHIIEBBIX LENEH.

. I3yueHue u onucanue 3KOCUCTEM CBOEH MECTHOCTH.

. MonenupoBaH#e CTPYKTYp U MPOLIECCOB, TPOUCXOIIIINX B IKOCUCTEMAX.

. O11eHKa aHTPOTIOT€HHBIX U3MEHEHUH B IPUPO/IE.



[INIAHUPYEMBIE PE3VJIbTATBI U3YUEHUAKYPCA BUOJIOI'NU
B pe3yabTaTe u3yueHusi yueOHoro npeamera «buosiornsi» Ha ypoBHe cpeaHero (I0JIHOT0) 001mero 00pa3oBaHus BbIMYCKHUK Ha 0230BOM
YPOBHE HAYYHTCS:
— pacKphIBaTh HA MPUMEPAX POJIb OHMOJIOTUH B POPMHUPOBAHUN COBPEMEHHON HAYYHOM KAPTUHBI MUPA U B IPAKTUYECKON JAEATEILHOCTH JIFOMICH;
— TIOHMMATh U OMMCHIBATh B3aUMOCBSI3b M@Ky €CTECTBEHHBIMH HayKaMu: OUOJIOTHEH, (PU3UKON, XUMUEH; yCTaHABIUBATH B3AUMOCBSI3h
IIPUPOIHBIX SBJICHU;
— TIOHMMATh CMBICT, PA3JIUYATh U OMUCHIBATH CHCTEMHYIO CBSI3b MEXKIY OCHOBOTIOJAralolUMU OUOJIOTHYECKUMU TIOHSITHSIMU: KJIETKA, OPTaHH3M,
BHJI, IKOCHCTEMA, Onocdepa;
— TPOBOJUTH FKCIIEPUMEHTHI 110 U3YYSHUIO OMOJIOTUYECKIX OOBEKTOB U SIBJICHUMN, OOBSICHITH PE3yJIbTaThl SKCIIEPUMEHTOB, aHAIU3HPOBATh
uX, GopMynHpOBATEH BHIBO/IBI,
— WUCTOJB30BaTh OCHOBHBIC METO/IbI HAYYHOTO TIO3HAHUS B YU€OHBIX OMOIOTMYECKUX MCCIEIOBAHUSX, IPOBOIUTEH IKCIIEPUMEHTHI T10
W3YYCHUIO OMOJIOTHYECKUX OOBEKTOB U SBICHUI, 00BICHATH PE3YIbTAThl SKCIIEPUMEHTOB, AaHATTM3UPOBATh UX, (POPMYIUPOBATH BHIBOIBL;
— (GOopMyITHUPOBATh TUIIOTE3bl HA OCHOBAHHH MPEIOKEHHONW OMOTIOTUYeCcKOi HHPOPMAIUH | MIPEAarath BAPUAHTHI IIPOBEPKU TUIIOTE3;
— CpaBHHBATh OMOJIOTHYECKHE OOBEKTHI MEXKITY COOOM MO 3a/JaHHBIM KPUTEPHSIM, JIEJIaTh BHIBOJIBI U YMO3AKITIOUEHHUSI HA OCHOBE CPaBHEHUS,
— 00OCHOBBIBAThH €IMHCTBO JKUBOM M HEXKUBOU MPHUPOIBI, B3AUMOCBSI3H OPTraHU3MOB M OKPYXKAIOIICH Cpeibl HA OCHOBE OMOJIOTHYECKUX TEOPHIA;
— TPUBOIUTH MPUMEPHI BEIIECTB OCHOBHBIX I'PYIIT OPraHUYECKUX COCTUHEHUH KIETKH (OeNKOB, )KUPOB, YTIIEBOJAOB, HYKIIEHHOBBIX KUCIIOT);
— pacro3HaBaTh KIETKHU (MPOKAPUOT M SYKAPUOT, PACTCHUI U KUBOTHBIX) TI0 OTIMCAHUIO, HA CXEMATHYECKUX N300paKCHHX; YyCTaHABITUBATh CBS3b
CTpoeHus ¥ PYHKIIMH KOMIIOHEHTOB KJIETKH, 000CHOBBIBATh MHOTOOOpa3ue KIETOK;
— OOBSACHATH MHOTOOOpa3ue OPraHNu3MOB, IPUMEHSISI SBOIOIMOHHYIO TEOPHIO;
— OOBSCHATH IPUYMHBI HACIICJICTBEHHBIX 3a00JICBaHMIA;
— BBISBIISITh U3MEHUHMBOCTh Y OPTaHU3MOB; CPAaBHUBAThH HACIIEACTBCHHYIO U HEHACIIEACTBCHHYIO U3MEHUNBOCTD;
— BBISBISITH MOPQOJIOTHIecKre, (PU3H0JIOTHIeCKHe, TOBEICHYECKIE aJalTallii OPTaHU3MOB K cpejie OOMTaHUS U IEHCTBUIO IKOJIOTUYECKUX (DAKTOPOB;
— COCTaBIISITh CXEMBI IEPEHOCA BEIIECTB M SHEPTHH B 3KOCHUCTEME (LIeTI TUTAHMS ),
— TPUBOUTH JI0KA3aTEIHCTBA HEOOXOAUMOCTH COXpaHEHHsI OMOPa3HOOOpa3us ISl yCTOWYMBOTO PA3BUTHS U OXPAHBI OKPYXKAIOUIEH Cpebl;
— OIICHHUBATh JJOCTOBEPHOCTH OMOJIOTHYECKONM MH(DOPMAIINU, TIOTYYCHHON U3 Pa3HbIX UCTOYHHUKOB;
— TIPEJCTABISATh OMOJIOTHYECKYIO0 MH(DOPMAIINIO B BUIC TEKCTA, TAOIUIIB, TpaduKa, THarpaMMBbl U JeTIaTh BBIBOIbI HA OCHOBAaHUH
MIPEJICTaBICHHBIX JTaHHBIX;
— OIICHUBATh POJIb TOCTIKEHUN TeHETUKHU, CENIEKIINH, OMOTEXHOJIOTHH B MPAKTUIECKON JESITEILHOCTH YEIIOBEKA;
— OOBSCHATH HETATUBHOE BIIMSHUE BEIIECTB (AIKOTOJISI, HHIKOTHHA, HAPKOTUYECKUX BEIIECTB) HA 3apOIBIIIIEBOC PA3BUTHE YEIIOBEKA.
BoinycKkHUK HA 6230BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUYHThCS:
— 0aeamv HayuHoe 00vACHEeHUe DUONOSULECKUM haKkmam, npoyeccam, A61eHUAM, 3AKOHOMEPHOCHIAM, UCNOAb3YA OUol02uYecKue meopuu
(K1emoumnyio, 3601I0YUOHHYIO), yueHue o buocghepe, 3aKOHbI HACIEOCMBEHHOCIU, 3AKOHOMEPHOCTNU USMEHYUBOCTUL,
— Xapakmepuzoeams CO8peMeHHble HaNPAasieHus 8 pa3eumul OUOL02UU,; ONUCHIBATND UX B03MONCHOE UCNOIb308AHUE 8 NPAKMUYECKOU 0esimeNbHOCMU;
— CpasHusamsv cnocoowl Oeflenus KiemKu (Mumo3 u metios);
— pewiams 3a0aqu Ha nocmpoeHue Gppaemenma emopoti yenu J{HK no npeonoxcennomy gppaemenmy nepsou, uPHK (MPHK) no yuacmxy /JHK;
— pewiamy 3a0a4u Ha onpedeneHue KOIUiecmaea XpoOMoCoOM 8 COMAMUYECKUX U NOJI0BbIX KIeMKAX, d MAK#Ce 8 KIemKax neped Hauaiom oeleHus (meio3a
U MUMO3a) U No €20 OKOHYAHUU (011 MHO2OKNIEMOYHbIX OP2aAHUMO8);



— peuitamsb ceHemu4ecKkue 3a0avu Ha MOH02M6pMOH0€ CKpewjueaHnue, cocmaeisinib Cxembvl MOH02M6pMOH020 CKpewueaHusl, NpUMeH:s

3AKOHblL HACICOCIMEEHHOCIU U UCnonv3ys 6I/l0]l02ull€CKyI0 mepmMuHoIocUuo U CUME0OJIUKY,

— ycmaHaeaueanib mun HACIe008aHUS U xapakmep nposejleHUsll nNPpusHaxka no 3a0aHHOLL cxeme podocxzoeHoﬁ, NPUMEHRSA 3AKOHbL HaCJzedcmeeHHocmu;
— OYeHUuesantb pesyibnanivl 63aUMOOCIUCMBUSL YeN0BEKd U OprDfCCZIOI/I/;eI/? cpedbz, NPOCHO3UpPOBANtb 603MONCHbLE nocneocmeust 0esimelbHOCMU 4el08eKd

OJ1s1 CYuecmeo8anusi OMOeIbHbIX OUONIOSUYECKUX 00BEKMO8 U YeablX NPUPOOHBIX COOOULeCmS.

YueOHO-TeMaTH4Yeckuid miaaH 10 kiaacce

Tembl (pa3aesibl) KoJj1-Bo yacon
1. BBenenne 5
2.MoJsieKkyJIsIpHBIH YPOBEHb 12
3. KiieTo4Hb1ii YPOBEHD 16
Hroro: 33 +2 4 pe3epB

YyeOHO-TeMaTHYeckuid miaaH 11 kiaace

Tembl (pa3aeibl) Koa-Bo yacos
1.Opranu3mMeHHbIN YPOBEHb 10
2.1lonmynsMOHHO-BUI0BON YPOBEHb 8
3.OKOCUCTEMHBIN YPOBEHb 8
4. buocdepHblii ypoBEHb 9
Hroro: 35




Buasl u popmsel koHTpOJIst IO OHostornu 10 kiace

Tewma.

KonuuectBo

UCTBCPTH

Komuuec
TBO
JacoB.

JlaGopato
PHBIX
pabor.

[IpakTnue
CKHX
pabor.

OKCKy
pcwil.

KonTpon
bHBIC
TECTBI

JTabopaTOpHBIC M MIPAKTHYECKUE PAOOTHI
( Ha3BaHMeE)

BBenenue

5

2

0

1

JlabopatopHas padoral «Mcnonap3oBaHUE Pa3InYHBIX METOAOB IPU
M3y4eHHH OMONIOTHYECKHX 00BEKTOB

JlabopatopHas padora 2 «MexaHH3MBI CAMOPETYJISLIUNY.

MonekynspHbIi YpOBEHb

1-3

13

JlabopatopHas padora 3 «OOHapyxeHHe
JlunuaoB, yriaeBonoB, OEJIKOB € TIOMOIIBIO KAYECTBEHHBIX PEaKIUiy

JlabopatopHas padorad4 «Katanutrueckass akTHBHOCTb (pepMEHTOB (Ha mpumepe
AMILIIa3bI)»

Krnerounslit ypoBeHb

17

JlabopatopHas padota 5 «TexHrKa MUKPOCKOITUPOBAHUS.
«CpaBHEHHE CTPOCHUS KJIETOK PACTEHUH, )KUBOTHBIX TPHOOB M OaKTEpHid 1O
MUKpPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax U UX OIMHCAHHE.

JlaGopaTopHas pabotab «HabmroneHue mia3Mou3a 1 IeTuIa3Moin3a B KIeTKax
KOXKHIIBI JTYKa.

JlabopartopHas padora7 «[IpuroroBienue, paccMaTpHBaHUE U OMTUCAHUE
MUKpOIIPETIapaToB KIETOK PACTEHUI.

JlabopatopHas pabora 8 «Habnronenre ABHKEHUS IUTOILUIA3MBI HA IPUMEpe
ucTa I0AEN».

JlabopatopHas pabora9«CpaBHEHHE CTPOCHHUS KIETOK PACTEHHUH, )KUBOTHBIX,
rpuOoB 1 OakTepuii».

IMpakTryeckas padora 1 Pernienne sJeMEHTApHBIX 33724 110 MOJICKYIISIPHOI
OMOJIOTHH.

HToro 3a roa.

35




HOPMbI U KPUTEPUHU OLIEHUBAHUA

OnennBaHue yCTHOTO OTBETa y4aluxcst

Otmetka "'5" cTaBuTCA B Ccityyae:
1. 3HaHus, MOHUMaHUS, TITYOMHBI YCBOCHHS 00yJaromuMcs Bcero 00bEMa MporpaMMHOTO MaTepuana.
2. YMeHHUs BBIJICNATH TJIaBHBIE MTOJIOKEHUS B U3YUEHHOM MaTepHale, Ha OCHOBAaHUH (aKTOB M MPHUMEPOB 0000IIaTh, J1eJIaTh BHIBO/IbI, YCTAHABIUBATD
MEXIPEIMETHBIE U BHYTPUIIPEAMETHBIE CBSI3H, TBOPUYECKH IPUMEHSET MOJTYYEHHbIE 3HaHUS B HE3HAKOMOU CUTYyallUH.
3. OtcyrcTBUE OMHMOOK U HEAOUETOB MTPHU BOCIIPOU3BEICHUH N3YUYEHHOTO MaTepHaia, IpU YCTHBIX OTBETAaX YCTPAHEHUE OTACIbHBIX HETOYHOCTEH C
MOMOIIIBIO JOTIOJTHUTEIBHBIX BOIIPOCOB YUUTENs, COOMIOACHUE KYIbTYpPhl YCTHOH pedn.
Ormerka "4":
1. 3HaHMe Bcero U3y4eHHOIO IPOrPaMMHOI0 MaTepHraa.
2. YMeHUH BBIJCIATH IJ1aBHbIC MOJIOKEHHS B M3YyYEHHOM MaTepuase, Ha OCHOBaHHH (DAKTOB M MPUMEPOB 0000IIATh, JIeNIaTh BHIBOJIbI, YCTAHABIMBATD
BHYTPUIIPEIMETHBIE CBSI3U, IPUMEHSATH MOJYyYCHHbIC 3HAHUS HA MPAKTUKE.
3. He3nauuTensHble (HErpyOble) OMMOKN M HEAOUETH IPU BOCTIPOM3BEICHUN U3YYEHHOTO MaTepuaa, COOM0AEHNE OCHOBHBIX PAaBUJI KYJIbTYPhl YCTHOM
peun.
OtMmertka "3" (ypoBeHb IPEICTABIECHNUH, COUETAIOIIMUXCS C 3JIEMEHTAMH HAyYHBIX MOHITHI):
1. 3HaHue U yCBOSHHE MaTepHalla Ha ypOBHE MHHUMAIIbHBIX TPEOOBaHUN POTPaMMBI, 3aTPyIHEHHE ITPU CAMOCTOATEILHOM BOCIIPOU3BEICHHUH,
HE00X0IMMOCTh HE3HAUYUTEbHON TTOMOIIH MTPEToiaBaTels.
2. YMeHue paboTaTh Ha YpOBHE BOCIIPOM3BEICHUS, 3aTPYAHEHUS IIPU OTBETaX Ha BUJOM3MEHEHHbIE BOIIPOCHI.
3. Hanmuue rpy06oii ommnOKy, HECKOIBKUX HETPYOBIX MPH BOCIIPOM3BEACHUN H3yU€HHOTO0 MaTepualia, He3HAYUTEIbHOE HeCOOII0IeHIEe OCHOBHBIX MTPABUI
KYJIbTYpPbl YCTHOU peyH.
Otmerka "2":
1. 3HaHue U yCBOSHHE MaTepHalia Ha ypOBHE HIKE MUHUMAIIBHBIX TPeOOBaHUN MPOTrpaMMBl, OTJEIbHBIE MPEICTABICHUS 00 H3yUEHHOM MaTepHare.
2. OtcyrcTBUE yMEHHH paboTaTh Ha YPOBHE BOCIIPOU3BEICHHUS, 3aTPyIHEHHS [TPH OTBETAX HA CTAaHAAPTHBIE BOIIPOCHI.
3. Hanmmune HeCKOJIBKUX TPYOBbIX OIIHUOOK, OOJIBIIIOTO YKCia HErpyObIX MPU BOCIIPOM3BEICHUN U3YYEHHOTO MaTepraa, 3HauuTeIbHOE HECOOII0AeH e
OCHOBHBIX IIPaBWJI KyJbTYpbl YCTHOW PEUH.

OneHka BbINOJTHEHNS NPAKTHYECKUX (J1a00paTOPHBIX) padoT.

OtMmerka "5" craBuUTCS, €CIIN YUEHUK:

1) mpaBWIIBHO OIIpENENHII LIENb OIIBITA;

2) BBINOJIHWI paboOTy B MOJHOM 00beMe C coOMIoIeHHeM He00X0AMMOM MOCIeI0BAaTEIbHOCTH POBEICHHSI OIIBITOB U U3MEPEHHIA;

3) caMOCTOSITENIFHO U PAIlMOHAILHO BBIOPAJ M MOJTOTOBMII JUIS OTIBITa HE00X0AMMOe 000pYIOBaHUE, BCE OIBITHI MIPOBEN B YCIOBUAX U PEKUMAX,
o0ecreynBaroIUX MOJyYeHUE PE3YIbTaTOB U BBIBOJIOB C HAMOOJIbIIEH TOUHOCTBHIO;

4) Hay4HO TPaMOTHO, JIOTHYHO ONHUcall HabIroAeHU U c(hOPMYITMPOBAI BBIBOBI U3 OTBITA. B IpecTaBIeHHOM OTUeTe MPaBUIBLHO M aKKYPATHO BBITIOIHUI
BCE 3aIMCH, TaOIUILIBI, PUCYHKH, TPAQUKH, BEIYUCICHHS U C/IETa BBIBOIbI;

5) TposIBIIIET OpraHU3allMOHHO-TPYAOBbIE YMEHUS (TI0AJeP)KUBAET YUCTOTY pabodero MecTa 1 MOPsIOK Ha CTOJIE, SKOHOMHO HCIOJIb3YET PACXOIHbIC
MaTepuabl).



7) KCIIEPUMEHT OCYIIECTBIISIET IO MJIaHy ¢ Y4ETOM TEXHUKH 0e30MacHOCTH U MPaBWII paboThl ¢ MaTepHaIaMH U 000PYIOBaHUEM.
Otmerka "'4" cTaBUTCA, €CIIM YUCHHUK BBIIIOJHUI TPeOOBaHUS K OIleHKe "5", HO:
1. OTBIT IPOBOJIMII B YCIOBUSX, HE 00ECIICUNBAIOLINX TIOCTATOYHONH TOYHOCTH U3MEPEHUH;
2. niu ObUIO IOTIYIIEHO JBa-TPU HEJl0ueTa;
3. unu He OoJee OHON HerpyOoii OMMOKU U OJTHOTO HEJ0UeTa,
4. NM SKCTIEPUMEHT IPOBEJICH HE MOJTHOCTHIO;
5. WM B ONTMCAaHUU HAOJIOJCHUN U3 OTBITA JOMYCTHII HETOYHOCTH, BBIBOJIBI CZETIall HETIOJIHBIE.
OtMmertka "3" craBuTCS, €CIIN YUEHUK:
1. mpaBUIIBHO OMIPEIETUII LIEJIb OIBITA; pAaOOTY BBIIOJHACT MPABHJIBHO HE MEHEE YeM HAIOJIOBHUHY, OJJHAKO O0BEM BBIMOJIHEHHON YaCTH TAKOB, YTO
MO3BOJISIET MOJIYYUTh PABUIIBHBIC PE3YIbTAThI U BBIBObI 10 OCHOBHBIM, IIPUHIIMITAAIBHO BaXKHBIM 3a/1a4aM pabOThI;
2. nim no60p o0opya0BaHuUs, 0OBEKTOB, MATEPHAJIOB, A TAKXKE paObOTHI M0 HAYAIly OTBITA TPOBEJ C IOMOIIBIO YUUTEIIS; WM B XO€ MIPOBEACHUS ONBITA U
M3MEpEeHUH ObLTH TOMYIIEHB! OIMOKY B ONMCAaHUK HAOIIOIeHUH, (GOpMYITHMPOBAaHUN BHIBOIOB;
3. OTIBIT IPOBOJIWIICS B HEPAIIMOHAIBHBIX YCIOBUAX, YTO MPUBENO K MOIYUYEHHIO PE3YAbTATOB C OOJBIEH MOTPEIIHOCTRIO; HIIM B OTYETE OBLITH JIOMYIICHBI B
oOrielt CIoKHOCTH He OoJiee ABYX OIIMOOK (B 3alUCAX €AUHUL], U3MEPEHUSAX, B BEIUNCICHUX, rpadukax, Tabiauuax, cxemax, u T.7.) He IPUHLIUITHAILHOTO
ISl JaHHOM paboThI XapakTepa, HO MOBJIMABIINX HA PE3yIbTAT BHIIOJIHEHHUS,
4. nomyckaeT rpyoyro ommoOKy B X0JIe 3KCIepuMeHTa (B 00bsICHEHUH, B 0(popMIIeHUN pabOTHI, B COOIIOAEHUH MPaBUII TEXHUKH 0€30TIaCHOCTHU MU padboTe ¢
MaTepualiaMi 1 000pyJOBaHUEM), KOTOPAask UCTIPABIIETCS 110 TPEOOBAHUIO YIUTEISL.
OtMmertka "2" craBUTCS, €CIIN YUEHUK:
1. He ompeAeII CAMOCTOSTENIFHO IEJTb OIBITA; BBITOJHIII Pa0OTy HE MOJHOCTHIO, HE MOJrOTOBIII HYKHOE 000pYA0BaHUE U 00HEM BBIMIOJTHEHHON YacTH
paloTHI HE O3BOJISIET CAEIATh PABUIIBHBIX BBIBO/IOB;
2. WX OTIBITHI, U3MEPEHUS], BBIYUCIICHHUS, HAOIIOCHUS TPOU3BOININCH HETPAaBUIILHO;
3. wm B Xo1e paboTHI M B OTUETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE HEAOCTATKU, OTMEUEHHbIE B TPEOOBAHUAX K OlleHke "3";
4. nomyckaet n1Be (1 6ojiee) rpyobie OMMOKH B X0/I€ SKCIIEPUMEHTA, B 00BSICHEHUH, B 0POPMIICHUN PabOTHI, B COOIIOAEHUH MPABUII TEXHUKH 0€301MacCHOCTH
npu padoTe ¢ BerecTBaMu 1 000pyJOBaHUEM, KOTOPBIE HE MOXKET UCIPABUTH J1aXKe IO TPEOOBAHUIO YUUTEIIS.
OneHka caMoCTOSITeJIbHBIX MMCbMEHHBIX U KOHTPOJIbHBIX PadoT.
OtMmerka "5" craBuTCS, €CIIN YYEHUK:
1. BeImosTHUI paboTy 6€3 OImMOOK U HEI0YETOB;
2) nomycTui He OoJiee OIHOTO HEAOYeTa.
Otmerka "4" cTaBUTCA, €CIM YUCHHUK BBIITOJHUI padOTy MOJHOCTHIO, HO JIOMYCTHII B HEHl:
1. He 6onee ogHOM HETPyOOii OMMOKU U OJTHOTO HEJIOUETA;
2. unu He OoJiee IBYX HEJOUYETOB.
Otmerka "3" cTaBUTCA, €CITU YUCHHUK MPABUIHHO BBHITIOJHII He MeHee 2/3 paboThl WM AOTYCTHI:
1. He Goyee IBYX rpyObIX OMIHOOK;
2. nnu He OoJiee 0THOM IpyOOii U OJJHOM HEerpyOoii OMMOKH U OJTHOTO HEeJl0ueTa;
3. wm He 6oJiee NBYX-TPeX HErpyObIX OMMOOK;
4. U oTHOU HeTpyOOii OIIMOKH U TPEX HEIOYETOB;
5. WM TIpU OTCYTCTBUHU OIIMOOK, HO MPH HATMYUH YETHIPEX-TISITH HEAOYETOB.
OtMmertka "2" craBUTCS, €CIIN YUEHUK:



1. JomycTHI YnCIIo OMMOOK U HEIOUETOB MTPEBOCXOAIIEEe HOPMY, IIPH KOTOPOU MOXKET OBITh BHICTaBJICHA OlleHKa "3";
2. WM €CITM TIPABUIJIBHO BBITIOJHUI MEHEE MOJIOBUHBI pabOTHI.
Onenka BbINOJTHEHNS TECTOBBIX PadoT M0 0M0/I0THH:

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

OneHuBaHNe NPOECKTHOM Pa0OTHLI O OMOJOTHHI

O01e TPeOOBaHNUA K NIPOECKTHON padoTe mo ONOJIOrMH.

[IpencraBisieMblii MPOEKT JOJHKEH UMETh TUTYIBHBIN JIMUCT C yKa3zaHHeM: (paMuiIuy, IMEHH, OTYECTBA MCIIOJIHUTENS U PYKOBOAUTENS (eii) IpoeKTa, Ha3BaHHe
MPOEKTa, roJla HalMCcaHus paboThl, yKa3aHUEM LieJIel U 3a/1a4 IPOEKTHON pabOTHI.

CopneprxaHue MPOEKTHON pabOTHI JOJDKHO BKIIOUATh TAKUE PA3JIEIIbl, KaK:

— BBeJIEHHE, B KOTOPOM 0O0CHOBBIBAETCS aKTYaJIbHOCTh BRIOPAHHON MIIM paccMaTpPUBAEMOM MPOOIEMBI;
— MECTO U BpeMsI BBIIIOJHEHHS PabOTHI;
— KpaTKO€ OTHMCaHUE UCIOIb3yEMBIX METOIMK C CCHUTKaMU Ha WX aBTOPOB (€CIIM TaKOBbIE HEOOXOIMMBI JJIs1 paObOTHI MITH UCIIOIB30BAIUCH B HEll);
— CHCTeMaTU3MpOBaHHbBIE, 00pabOTaHHBIC PE3YAbTATHI UCCIEIOBAHUM;
— BBIBOJIBI, C/ICJIAHHBIE MIOCTIE 3aBepIEHUs pabOTHl HAJl IPOEKTOM;
— TPaKTHYECKOE UCTOJIb30BAHUE PE3YIHTATOB IMPOEKTA;
— CcOIMalibHas 3HAYMMOCTb IIPOCKTA;
— mnpuioxkeHue: Gororpaduu, CXeMbl, YEPTEKH, TepOapuu, TAOIUIBI CO CTATUCTUYECKUMH JAaHHBIMU U T.1.
Kputepuu onieHKHY NPOEKTOB 110 0MOJIOTHH:

— YETKOCTb MOCTABJICHHOM IIeNU U 3aj1ay;

— TEeMaTH4YecKas aKTYaJIbHOCTh U 00bEM HCIIOJIb30BAaHHOM JINTEPaTypHI;

— 000CHOBAHHOCTbH BBIOPAHHBIX METOIUK JJIsl IIPOBEACHUS MCCIIeI0OBAaHHA;

— TIOJIHOTA PacKphITHs BEIOPAHHON TEMBbI IPOEKTA;

— 000CHOBAHHOCTb BBIBOJIOB M UX COOTBETCTBHE MIOCTABIEHHBIM 3aa4aM;

— YpOBEHb IPEACTaBICHHBIX JaHHBIX, OJTYUYECHHBIX B XOJI€ UCCIIE0BAHUS BRIOpaHHOM MpoliieMbl (00bekTa), nX 00paboTka (Ipu HEOOXOJUMOCTH);
— aHaJM3 TOJYYEHHBIX JaHHBIX;



— HaJIM4yue B paboTe BBIBOJIA WIIH MTPAKTUIECKUX PEKOMEHIAIH;
— KadecTBO oopmiieHus: paboThl (Hamuue GoToMaTepraioB, 3apUCOBOK, CIIICKA UCTIOIB3YEMOW TUTEPATYpPhl, TepOapHBIX MAaTEPUATIOB K MPOCKTaM 10
OOTaHUKE U T.1I.).

KpuTepuu ol1eHKH BBICTYIJIEHUS JOKJIATYHKA 10 3a1UTE MPOEKTAa:

— 000CHOBaHHOCTh CTPYKTYPHI IOKJIA/1a;

—  BBIWICHEHUE IJIaBHOI'O;

— TIOJHOTA PACKPHITUS BEIOPAHHON TEMATUKH MCCIICIOBAHUS TIPU 3AIUTE;

— HCHOJIb30BaHUE HATJISIHO-UUIKOCTPATUBHOTO MATEPHATIA;

— KOMIETEHTHOCTb, DPYAUPOBAHHOCTh JOKJIATIMKA (BHICTYIIAIOIIETO) M YMEHUE €r0 OBICTPO OPHEHTUPOBATLCSA B CBOEH paboTe MpH OTBETAaX Ha BOMPOCHI,
3a/1aBaeMble KOMUCCUEHN (WIEHAMHU KIOPU UITU SKCIEPTHOM KOMHCCHEH);

— YpOBEHb MpPEACTABICHUS JIOKIaAa MO MPOEKTY (YMEHHE MOJIb30BATHCA MPH U3JI0KEHUH JIOKIa/a U OTBETaX Ha BOIPOCH MaTepuaiaMu, MOJTYyYeHHbIMU B
X0JIe UCCIIEIOBAHUSI), YETKOCTh M SICHOCTh MPU OTBETaX HA BCE BO3ZHUKAIOLIME B XOJI€ JIOKJAJa BOIMPOCH MO MPOEKTY, YTO SIBJIAETCS HEOTHEMIIEMbBIM
MOKa3aTejeM CaMOCTOSTEIbHOCTH BBIMIOJTHEHUS PA0OTHI IO BEIOPAHHOM TEME.

Jluteparypa u cpeacTBa 0OydeHUs:

[Tporpamma: [Iporpamma no 6uosnoruu ajst 061eodpazoBaTeabHbIX MK (coopHukbronorus. Paboune nmporpammel. [Ipenmernas munus
yueOHUKOB «JIuHust xu3Hu». 10—11 xnaccel: yued. nocobue i o01ieoopa3zoBaTenbHbIX. OpraHu3anuii: 6a3osbiil ypoens / B. B. [laceunuk, I'. T'.
[IBenos, T. M. E¢pumosa. — M. : [Ipocsemenue, 2017

VYuebnuk: buonorus. O6mas 6uonorus. 10-11 ki.: yueOnuk ans odmeobpazoBarenbHbIx yupexxaenuit / A.A. Kamenckuii, B.B.ITaceunnk, A.M.PyOroB: -
M., Ilpocsemenue. 2019 .
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Kanenoapuo - memamuueckoe nnanuposanue «5HOJIOIruA, 10 KJIACC»

1 yac B Hexeo, Bcero 34 4. (0a30BbIii YPOBEHB)

(YueOnuk: buonorus. O6mas ouonorus. 10-11 ki.: yueOHuk 11 obuieoopazoBarenbHbIX yupexaeHuii / A.A.Kamenckuii, B.B.Ilaceunuk, A.M. PyOros,
I''.T". IlIsenos, 3.I'. I'anontok: - M., IIpoceemenue. 2020»)

Ne Tema ypoxka/ Tun ypoka JlomamHee ILiannpyemble 00pazoBaTe/ibHbIE Pe3y/1bTAThI Jlara
n/n 3aJaHne (8 coorBercTBHH ¢ PI'OC)
npeIMeTHbIe MeTanpeIMeTHbIe JIMYHOCTHbBIE IUIaH dakr
YV
BBenenue (54.)
buonorus B cucreMe Hayk IL. 1, crares Nwmets OnpenensTs MECTO Bocnuranue y 02.09
Besoonwiii T MPEJICTABJIEHUE O OHMOJIOTHU B CUCTEME HAYK. yyaluxcsi 4YyBCTBa
“ « CHUpPYEMCHA
Axmyanuzayus 3HaHUlL pentpy Ouosioruu, kak Hayke | OLeHHBATh BRI/ TOpAOCTH 3a
» OTBeTHTL Ha | O KMBOH MPHUpPOJIE; O | PA3THIHBIX YUCHBIX- POCCHICKYO
HpO(beCCI/ISIX, OMOJIOrOB B pa3BUTHE HAYKU ouo JIOTHYECKYIO
B. 1-5, cTaThsl « | CBI3aHHBIX C OHOI0ruu HAYKY.
11 ouonorueii; o6 .
CoBepIIeHCTBY ypOBHEBO BeiienatbocHOBHBIE MeTONB! | Tlo3HABATENBHBIA
. | OuomornveckuxmccinenoBaHu | yurepec K eCTeCTBCHHBIM
eMCSI 110 OpraHM3aLMK KUBOH | cp
[PUPOJIBL. HayKaM.
BBIOOpY 011HO OOBACHATH 3HAUYCHHUE
3HaHuEe OMOJIOTH- Ilonnmanue MHO-
OMOJIOrUH IS TOHUMAHHUS
3agaHmue. YECKHX HAyK M . ro0o0pasusi U €IMHCTBA
HAy4YHOU KapTUHBI MUpPa .
2 00BEKTOB UX H3Y- KHMBOM IIPUPOJIBI HA
2/2 | O6beKT u3ydeHns: OHOIOrHH o CTathit | eHus. 3HAHMe CocTaBjieHre Ha OCHOBE OCHOBAHUH 3HAHMH O 09.09
«Tpenupyemest
a00ThI KB
beceoa c snemenmamu obvsicuenus » oTBeTHTh Ha | [IPU3HAKOB KHUBBIX P 6 Tpu3HaKax Oro-
’ C YUCOHUKOM U UMU
cocmaseieHue ma@_/luubl B. 1-5, CTaThi « OpFaHI/I3MOB, yMeHI/Ie yq prr PeaHI/I3aHI/II/I
Cosepmenctsy | napats um UH(POPMAIIMOHHBIMU
eMCsh» T10 HCTOYHUKAMU CXEMBI, STUYCCKHUX YCTaHOBOK
XapaKTEPUCTHUKY. o
BbIOOpY 01HO PacKpBIBAOIIEH Tarbl 10 OTHOIIICHHUIO K
Paznuuenne 00b-
3aaHue, . MIPOBEACHUS OMOJIOTUYECKUM
craths « Mlarn | €KTOB XKUBOU H HAYYHOTO MCCIICIOBAHUS U | OTKPBITHAM,
K ycmexy».




3/3 | Mertoapl HAy4HOTO IL. 3, crares HEXXUBOU NMpUpo- UX B3aUMOCBSI3b. UCCIIEOBAHUAM U UX 16.09
MO3HAHUS B OMOJIOTUHI «Tpenupyemest | 11 3yanpe u YMenue onpeiensTte Ueib pe3yibTaram;
:;olT_nzTcp;ZrT, ::Ia« COBMIOIeHHE TIpa- ypOKa U CTaBUThH 3aJIa4H,
JlabopaTopnas pabora 1 Cosepmencrsy | BUJI PAGOTHI B Ka- HEOOXOUMBIE JIIA €€
«Hcnonb3oBaHue pa3siMUYHbIX eMCSD 10 OHHETE OMOJIOTHH HOCTHKCHUA.
METO/10B IpH BLIGOPY OTHO YMeHue BOCIpUHUMATh
N3yYeHHH GHOJIOTrMYeCKUX 3ajanmue, uH(pOpMAIHIO Ha CIIyX,
06LEKTOB CTAThsI paboTath B cocTaBe
Kombunuposarnuiil. «Obcyxnaem» TBOPYCCKHUX I'PYIII.
1o BbIOOPY
OIHO 3aJJaHHC.
4/4 | buonoruyeckue CUCTEMBI I1. 4, craTes 23.09
U UX CBOMCTBA «Tpenupyemcst
JlaGopaTopuas paGora 2 » OTBETHTL Ha
«MexaHH3MBbI CaAMOPeEryJIsIHI». B. 15, cTarei «
CoBepiieHCTBY
Kombunuposannwiil. eme 3au21—me
1-2. OT4ér 0
JI. P.
5/5 | O6obmawmuii ypok mno IToBTOpEHUE 30.09
Teme:«bnosnorus B cucreme
Hayk. MeToAbI HAYYHOI 0
MO3HAHUS B OMOJIOT M
(KoHTpOJIBLHBII TecT 1)
Ypox 0bobwenus u cucmemamuzayuu
3HaHUl
MouJiexkyasipablii ypoBensb (13 4.)
MoJieKynspHBIi YpOBEHbB: IL 5, crares Onpenenars npeaMer, 3HaTh OCHOBHBIE 07.10
6/1 | oOrmiast xapaKTepUCTHKA «Tpenupyemc 3a/1a4d M METOIbI METO/Ibl U3yYCHUS
1»» OTBETHUTDH KJIETKH: UMETh
Vpox usyuenus u nepeuynozo Ha B. 1-5, MCCICIOBAHMA IUTOJIOTHH HpZ,Z[CT;lBJIeeHI/Ie o
3aKpennieHus SHaHull CTaThsl « KaK HayKH. MOJIEKYIAPHOM
Cosepmencrs OOBACHATH 3HAYCHUE
yemcs» 110 . YPOBHE OpraHu3aluu
BLIGOPY 0/1HO HCCTeOBaMHMH s ’KMBOT0.3HaTh COCTAB,
3ajaHue, CTpoeHue U pyHKIUU
cTaThs pasBUTHA GHONOTHH 1 OpPraHUYECKUX

«O0cy:xnaem»

IPYrux OMOIOTHYECKUX




7/2

Heoprannueckue Bemectna:
BOJA, COJIH
Kombunuposannwiil.

II. 6, cTaTbs
«Tpenupyemc
s1» OTBETUTH
Ha B. 1-5,
CTATHA «
CoBepiieHcTs
yemcs»
3apanue 1-2,
CTATHS
«O0cyxnaem»

8/3

Jlunuael, UX CTpOEHUE U
GbyHKIHH.

Kombunuposannviii

II. 7, craTpsa
«Tpenupyemc
s1» OTBETUTH
Ha B. 1-4,
CTATHA «
CoBepiieHCTB
yemcs»
3apanue 1-2,
CTATHS
«O0cyxnaem»

9/4

VYrieBoabl, X CTPOCHUE U
GbyHKIMH.

Kombunuposannviii

II. 8, craTpsa
«Tpenupyemc
s1» OTBETUTDH
Ha B. 1-5,
CTATBA «
CoBepuieHcTs
yemcs»
3ananue 1 u 4

10/5

benku, cocraB u cTpykTypa.
Kombunuposannwiii , 6b160pounas
nposepka mempadoeil

II.9, craTesa
«Tpenupyemc
f1» OTBETUTH
Ha B. 1-5,
CTAaThi «
CoBepiieHCTB
yeMmcsi»

11/6

benxu. @ynkiun 0enkoB

KomOnHMpoBaHHbIH

II. 10, cTraTths
«Tpenupyemc
f1» OTBETUTH
Ha B. 1-5,
CTAaThi «
CoBepieHCTB
yeMmcsi»

HayK
OOBICHATH 3HAYECHUE

KJIETOYHOU TEOPUH IS
pa3BHUTHS OMOJIOTHH
CpaBHUBaTh XUMHUYECKUI
COCTaB KUBBIX
OpPraHU3MOB U TE€J
HEXUBOW IIPUPOJIBI,
JIeNIaTh BBIBOJIbI HA OCHOBE
cpaBHeHUSI. OOBSICHSITH
POJIb HEOPTaHUYECKUX U
OpraHUYECKUX

BEILIECTB B KIIETKE
XapakTepu3oBaTh KIETKY

KaK CTPYKTYPHYIO €JUHULLY
KUBOTO.

Pa3BuTure nosnaBarenbHOroO
HHTEpEeca K

W3YYCHUIO OMOJIOTHH U
MEXKIIPEAMETHBIX

3HaHUU IIPU U3YyYCHUU
Marepuania o

XUMHUUYECKUX CBA3SX B
MOJIEKYJIaX BEILECTB,
HWCKYCCTBEHHOM IOJyYEHUH
OPraHu4eCKUX

BEIIECTB U JIp.

Pemenne Onoornyecknx
3a/1a4 B IEIISIX
noarotosku k EI'D.

[TpoBouTH OHOIOTHYECKUE
HUCCIIENOBAHNS U [EIATh
BBIBOJIBI HA OCHOBE

BEIIECTB, BXOAAIINX B
COCTaB JKHBOIO;

3HaTh ONpeIEIIEHNE
OCHOBOIIOJIATr AIOIINX
ITOHATUN:

aTOMBI U MOJIEKYJIBI,
OpraHUYecKUe U
HEOpraHUYEeCKUe
BEIIECTBA,
KOBaJIEHTHAasI

CBSI3b,
MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHTBHI,
OMOTIOTIMMEPBHI:
TOMOIIOJIUMEPHI U
reTepONOINMEPHI.

Oco0OeHHOCTH
XAMHAYECKOTO COCTABA
KHUBBIX OpFaHI/I?)MOB .

Heoprannueckue u
BelecTBa. Poab BOJEL,
MHHEPAIBHBIX COJIEH
B OpraHu3Me.

OcobeHHOCTH
XAMHAYECKOTO COCTABA
KHUBBIX OpFaHI/I?)MOB .

Opranunueckue
Belecrsa. Poib
yIJIE€BOJIOB, JIMITHUJIOB,
0€JKOB, HyKJIEMHOBBIX
kucior, ATO B
OpraHusme

MexaHnu3M OericTBUSA
KaTaJIu3aTopoB B

14.10

21.10

28.10

11.11

18.11




3aganue 1-4

12/7 | JlabopaTopuas pa6ora 3 OtuéT 0
«O0Hapy:xeHue JI.P.
JInnuaos, yriieBoaos, 0eJKOB ¢
NMOMOIIbI) KAa4eCTBEHHbIX
peakuuin
YPOK -NPaAKMUKym

13/8 | ®epmenTs - buonornyeckue IL 11, craTpbs
KaTaJH3aToOPBL. «Tpennpyemc
JlabopaTopHas pabora 4 :Il: (;Tl;f;mb

. b
«Karanurnueckast CTaThs «
AKTHBHOCTHL pepMeHTOB (Ha CoBepmencrs
npumepe yemcsi»
aMmJIa3bl)» 33amanue 1-2,
CTaThd
Kombunuposannutii «O0cyxnaem»
OtuéT 0
JL.P.

14/9 | O6obmawmHUii YPOK 1O Teme IloBTOpEHU
«XUMHYECKUN COCTAB KJIETKH» | €
(KOHTPOJILHBII TeCT 2)

Ypox 0bobwenus u cucmemamuzayuu
3HaHUL
15/10 | HykinenHOBBIE KUCTOTHI: IL. 12, craTbs
JTHK u PHK «Tpenupyemc
Kombunuposannulii > OTBETHTH
Ha B. 1-6
AT® u npyrue HyKI€OTUIBI. IL 13. craTbs
16/11 | ButamMuHsI «Tpenupyemc
Kombunuposannviii #» OTBETUTH
Ha B. 1-5,
CTAaThi «
CoBepiieHcTs
yemcs»,
CTaThd

«O0cy:xnaem»

IIOJIy4EHHBIX PE3YJILTATOB.

[IpuMeHATs MOJETH W CXEMBI
Ul pelieHus Y4YeOHBIX U
MO3HABaTENbHBIX 3a]a4;

Bnaners npuémamu
CMBICIIOBOT'O YTEHHS,
COCTABJIATH TE3UCHIL U IIIAHBI -
KOHCIIEKTHI 110 Pe3yJibTaTam
YTeHHs; KIacCU(PHUIIMPOBATD
Y BBIOUpATh KPUTEPUU IS
KITaCCH(UKAIUH.

XUMUYECKUX
peakuusax. DHeprus
aKTHBAIIHH.
Crpoenue depmenTa:
AKTUBHBIN LIEHTD,
cyOcTparHas
CHEeM(PUIHOCTb.
KodepmeHTsr.
Otnuuns pepMeHTOB
OT XUMHUYECKUX
KaTaJIn3aTOPOB.
benku-akTuBaTopsl U
OenKu-

MHTUOUTOPBI

3HaTh 0 BUPYCaX Kak
HEKJIETOYHBIX (opMax
KHU3HU.

25.11

02.12

09.12

16.12

23.12




17/12 | Bupycsl II. 14, craTes 13.01
«Tpenupyemc
Kombunuposannulil. > OTBETHTH
Ha B. 1-5,
CTaThd
«O0cyx1aem»
18/13 | Ob6o6marommii ypok mo reme IloBTOpPEHU 20.01
«MoJieKkyJIsIpHbIH YPOBEHb e
OPraHM3alNH )KUBOW MPUPOIBLI»
(KOHTpOJILHBII TecT 3)
Ypox obobwenus u cucmemamuzayuu
SHAHUU
Kaerounsblii yposens (17 4.)
19/1 | Knerounslil ypoBeHb: 00IIas IL 15, craTet | 3HaTH OCHOBHEIE Onpenensite npeamer, YMeTh OOBSICHSTH 27.01

xapakrepucTtuka. Kiierounas
TEeopHUs

JlabopaTopHasi paGora 5
TexHnKka MUKPOCKONUPOBAHUS
«CpaBHeHHE CTPOECHUS KJIETOK
pacTeHuil, )KWBOTHBIX

rpuooB 1 GaKTepuii Mo
MHKPOCKOIIOM Ha

rOTOBbIX MUKpOIpenaparax u
UX OMUCAHUEY.

Beoonwiil. Axmyanuzayus 3nanuti

«Tpenupyemc
f1» OTBETUTH
Ha B. 1-5,
CTAaThi «
CoBepiieHcTs
yemcs»
33aganue 1-4,
CTaThid
«O0cyxnaem»
33aanue 1-2
OT14éT 0

JL.P.

METO/Ibl U3yUYEHUSI
KJIETKW; OCHOBHBIE
MOJIOKEHUS
KJIIETOYHOW TEOPHUH;
HUMETH IMTPEJACTABICHUE
0 KJIETOYHOM YpOBHE
OpPraHu3aluu KUBOTO

Onpenenenue
OCHOBOIIOJIAr afOIHX
MMOHSTHM:
LIUTOJIOTHS, METOIbI
M3Yy4YEeHUs KIIETKH,

3aJ1a4y U METO/IbI
HCCIIEI0OBAHUS [IUTOJIOT MU
KaK HayKH.

OOBsACHATH 3HAUCHUE
IUTOJIOTUYECKUX
HUCCIEeA0BAaHUN IS
pa3BHUTHS OMOJIOTUU U
JOPYTUX OUOTOTUIECKHIX

HayK

OOBICHATH 3HAYECHUE

HEOOXOAMMOCTh
3HAHUM O KJICTOYHOM
TEOPHH IS
IMOHMMAaHHUS €IUHCTBA
CTpOEHUS U
(bYHKIMOHUPOBAHUS
OpPraHUYECKOTO MUpA.

Osnagenue
MHTEJUICKTYyaJIbHBIMU
YMEHUSIMHU:
JOKa3bIBaTh, CTPOUTH
paccyxieHus,
aHAJIM3UPOBATH,




20/2 | CtpoeHue KIETKH. II. 16, craTbst
Kunierounas MemOpana. «Tpenupyemc
uromnazma. Kiterounsrii D> OTBETUTH

Ha B. 1-5,

ueHtp. Llurockener
.JI 6 6 a 6 CTAaThi «

abopaTopHas padoT Cobepuencts
«Ha0monenune yeMen»
IJIa3MOJIM32 U JeIJIa3MOJIM3a B | 33ajanue 1-2,
KJIE€TKaX CTaThA
KOXKHMIbI JIYKa. «O0cy:xnaem»
beceoa

21/3 | Pubocomsl. Sapo II. 17, craTbst
DHJIOIIa3MaTHYECKAsl CETh. «Tpenupyemc

1» OTBETUTH

. Ha B. 1-6,

Kombunuposannwiil.

CTAaThi «
CoBepuieHcTB
yemcs» ,
CTaThd
«O0cy:xnaem»

22/4 | Bakyonu.Komruieke II. 18, craTes

I'onbmxu. JIM30COMBLL «Tpenupyemc

f1» OTBETUTH
JlabopaTopnas pa6ora 7 a b, 15

o A7

«IIpurorosjienue, CTATSL
paccMaTpuBaHMe U ONMCAHUE CoBepimencts
MHKPOINPENnapaTroB KJIETOK yemes»
pacTreHuin». CTAThsI
Kombunuposannwril. «Obcyxmaem»

33aganue 1-2

OT1uér o JI.P|

23/5 | MuToxoHIpun. I1. 19, craTes

[Tnactuael. Opranou sl «Tpennpyemc
f1» OTBETUTH
nBrokennd. Kinertounnie
Ha B. 1-6,,
BKJIIOYCHUSI. craThs
JlabopaTopHasi pabora8 «O06cyxIaeM»
«Ha0monenue

ABH/KCHUSA IUTONJIA3MbI HA

YABTPALCHTPUPYTUPO
BaHHE, KIICTOYHAS
TEOpHsL.

3HaTh 0COOEHHOCTH
CTPOCHHS KIIETKU
IYKapuoT U
POKApPHUOT.

CtpoeHue KIETKH.
CxonacTBoO
MIPUHIIUIIOB
MOCTPOCHHUSI KJIETKH.
OCHOBHBIE YaCTH U
OpraHoUbl KIETKH,

ux GyHKIMH

Onpenenenue
OCHOBOITOJIAraIOIINX
MMOHSTHUM,
XapaKTePHU3YIOIIHX
0COOCHHOCTH
CTPOEHUS OPTAaHOHJIOB
KIIETKH.

3HaTh 00 0OMeHe
BEILECTB U
npeBpalieHue
SHEPTUU KaK OCHOBE
KN3HCACATCIIBHOCTU
KIIETKH.

Nmetn
MIPEJICTABJICHHE O
reHe, KOJIOHE,
AHTHKOIOHE,
TPHILIETE, 3HATh
0COOEHHOCTHU
MPOLIECCOB
TPAHCISIIIAA U

KJIETOYHOU TEOPUH IS
pa3BHUTHS OMOJIOTUH

XapakTepu3oBaTh KIETKY
KaK CTPYKTYPHYIO
€AVHUILY )KUBOTO.

BoiaensaTe cyniecTBeHHbIE
IIPU3HAKU CTPOEHUS
KIIETKU.

Pasznanuares Ha Tabnumax u
FOTOBBIX
MUKpOTpernaparax
OCHOBHEBIE YaCTH U
OpPraHOUbI KIETKH.

HaOnronare ¥ ONUCHIBATH
KJIETKYA HA TOTOBBIX
MUKpOTpenaparax

OOBACHATD OCOOCHHOCTHU
KJIETOYHOTO CTPOCHUS
OpraHu3MoB. BBISIBIISTH
B3aMMOCBSI3U MEXKIY
CTPOCHHUEM H (PYHKLIUAMU
KJIETOK.

[TpoBoUTH OMOTOTHYECKHE
WCCIIEIOBAHUS U JeTaTh
BBIBO/Ibl HA OCHOBE
MOJIyYEHHBIX Pe3yIbTaToB.

CpaBHUBATh CTPOEHHE

JieJaTh BBIBOJBL.

CdhopmupoBaHHOCTH
IMO3HABATCILHEBIX
HWHTEPECOB U
MOTHUBOB,
HaIpaBJICHHBIX HA
HW3yYECHUE TEMBI.
Bnanenue
COCTaBJIAIOIINMU
y4eOHo-
HCCIIeA0BaTEIbCKOM
JIeSITeIbHOCTBIO.

YMeTh OOBSICHATH U
MPUMEHSTH 3HAHUS B
[IPAaKTUYECKOU
JEATEIIbHOCTH

VBaXuTEIBbHO
OTHOCHUTBCS K
YUHUTENIO U
OJTHOKJIACCHUKAM.

Haxonuts BeIXOA U3
CIIOPHBIX CUTYaLIUH.

IIponyxkTuBHOE
oOrieHue u
B3aUMOJICCTBHE
B IIpoliecce
COBMECTHOH y4eOHOMH
JESITEIBHOCTH C
Y4ETOM MTO3ULUHU
Apyrux
YYaCTHUKOB
NESITENbHOCTH ITPU
00CyXJIeHHH

03.02

10.02

17.02

03.03




npuMepe JHCTa
J101en».

Kombunuposannwiil.

24/6 | OcoOeHHOCTH CTPOESHHS KIETOK IL. 20, craTen
HPOKAPHOTOB H «Tpenupyemc
ByKapI/IOTOB f1>» OTBETUTH

' Ha B. 1-4
JlabopaTtopuas pa6ora 9 ’

CTaThi «

«CpaBHeHHe } Comepiiencrs
CTPOCHUS KJIETOK PACTeHHH, yemes»
KUBOTHDIX, 33aganue 1-2
rpu0oB u 6aKTepuin.
Kombunuposannviii

25/7 | O6obmawmuii ypoK no Teme IloBTOpEHUeE
«Oc00eHHOCTH CTPOCHUS
KJICTOK KMBBIX OPraHU3MOB»

(KOHTPOJILHBIN TecT 4)
Ypox 0bobwenus u cucmemamuzayuu
3HAHUU

26/8 | Obmen BemecTB u npeBpaiienue | IL 21, crates
SHEPIUHU B KIICTKE. «Tpenupyemc

f1>» OTBETUTH
Ypox uzyuenus u nepeuunozo ma B. 15,
3aKpenieHUsl 3HAHU. CTaThi
«O0cyx1aem»
DHeprerudeckuii oOMeH B kinerke. | II. 22, craTbs
27/9 | Kombunuposanhulii. «Tpenupyemc
f1>» OTBETUTH
Ha B. 1-3,
CTaThd
«O0cyx1aem»
THIIBI KIIETOYHOTO IMUTAHHMS. IL. 23, craTps
DOTOCHHTE3 M XEMOCHHTE3. «Tpenupyemcst
28/10 | Kombunuposannuvtii. OTBETHTE HA B.

1-4, ctaThs «
CoBepuieHcTB

TPAHCKPHUIILIH.

3HaTh CII0COObI

MMUTaHUAg OpraHnu3MOB.

Nmetp
IpeJCTaBICHUE O
¢azax MuTO3a,
npolecce
penyIUTHKaIHY,
KU3HECHHOM LIUKJIE
KJIETKH, uHTephaze

3HaTh NMPOLIECCHI
KU3HEJEATEIbHOCTH
KIIETKH.

Onpenenenue
OCHOBOIIOJIAr aFOIINX
MMOHSTHM:

0OMEH BEIIIECTB,
SHEPreTUYECKUI
oOMeH,

IUTACTUYECKHUI OOMEH,

MeTaboausM. I'mukon
n3. Knerounoe
npixanue. Hukn
KpeoOca.
Jlp1xaTenbHast 1ETb.
OKHCIUTEIRHOE

bochopummpoBanue.

Nmetp
NpeJCTaBICHUE O
TUTaX KIETOYHOTO
nuTaHus: poToCcUHTE3
Y XEMOCHHTE3

3HaTh, KaK

JYKapUOTHYECKUX U
MPOKAPUOTHUECKUX KIIETOK
Ha OCHOBE aHaJM3a
MOJTY4EHHBIX JTaHHBIX

Briaensite cyiiecTBeHHbIC
MPU3HAKH MTPOLIECCOB
oOMeHa BeIeCTB.
OOBACHATH KOCMUYECKYIO
poib GpoTocuHTE3A B
ouochepe

BBI,Z[CJBITB CYH_ICCTBCHHBIC
MPU3HAKH TIpoIiecca
OorocuHTE3a OEIIKOB U €0
MCXAaHHU3M

BBI,Z[CJBITI: CYIICCTBCHHBIC
IMPpU3HAKU IIPOLUCCCOB

KU3HEEATEIIbHOCTH
KIJIETKH.

OOBSACHATh  MEXaHHU3MBI
peryjisiiui  MpOLIECCOB

KHU3HEIEATSILHOCTH B
kieTke. OnpenensaTs MUTO3
KaK OCHOBY 0€CII0JI0ro
Pa3sMHOXEHHS U pocTa

[TocTpoenne meHTanbHOU
KapThl IOHATUI
OTPAKAOLLEH CYILIHOCTb
II0JIOBOTO

Pa3MHOKEHNS OPTaHU3MOB.

BIUSTHUA
HapKOTE€HHBIX
BEILIECTB Ha
MPOLECCHI B KJIETKE.
Hcnonn3oBanue
cpencts UKT B
peLIeHUn
KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX
3ajad4.

OBiageHne METOIaMHU

HAYYHOTO TO3HAHMS,
UCIIOJIb3YEMBIMU TIPH
OMOJIOTUYECKUX
UCCJICIOBAHUSX B
nporecce
BBITTOJTHEHUS
1a00paTOPHBIX
paboT.

10.03

17.03

24.03

07.04

14.04




yeMcs»
33ajganue 1-4

[TnacTuueckuit 0OMeH: OUOCUHTES

I1. 24, ctaThsn

GEeJIKOR «Tpenupyemest
29/11 | Kombunuposanmuiii. OTBETUTL HA B.
1-8, craThs «
CoBepuieHcTB
yeMes»
33aanue 1-2
Perynsuuns TpaHCKpHIIIIUK 1 I1. 25, cTaTes
TPAHCISIMA B KIIETKE «Tpennpyemcst
30/12 u OpFaHI/I?)Me. OTBETUTH HA B.
Kombunuposannwiii. 1-5, cTaTba «
CoBepuieHcTB
yeMes»
33axanue 1-2
30/12 | Jlenenue kieTku. MUTO3. IL. 26, craTps
Kombunuposannwiil. «Tpeunpyemcsi
OTBETUTH HA B.
1-5
31/13 | lenenue Kietku. Meiio3. IL. 27, craTbs
ITos1oBBIE KIIETKH «Tpennpyemcst
OTBETUTH HA B.
IpakTHyeckas 1-4, craTbs «
CoBepuieHcTB
pabota«Pemenue
yeMmes»
3.JIeMeHTapH[>I§ 3ajJa4 nmo 3sananme 1-4
MOJIEKYJISIPHO OHOJIOTHIY.
Kombunuposannwiil.
32/14 | O6o6mawmmMii ypoK mo Teme IToBTOpEHUE

«KJ/1eTo4Hblil ypoBeHb

OpraHM3alu KUBOH MPUPOIbD)

(KOHTPOJILHBII TeCT 5)

MIPOUCXOISAT
OCHOBHEIC 3TaIlbI
omocuuTe3a OeKa.
XpaHeHue, rnepegava
Hu

peanu3anus
HacCJICJICTBEHHOM
uHpOpMalnU B
KJIeTKe. YMETh
MOJIB30BaThCS
TeHETHYECKUM
KOJIOM.

Pemarn
OHMOJIOTHYECKHUE
3aJla4M, CBSI3aHHbIC

C OIpeAcIICHUEM
IMOCICA0BATCILHOCTH
HYKJIEMHOBBIX KUCJIOT
Y YCTaHOBJICHHUEM
COOTBETCTBUU MEXKIY
HEeHl u
IIOCJICAOBATECIHLHOCTh
O aMHHOKHCJIOT B
MEITHC.

3aJ1a4M 110
MOJIEKYJIIPHOM
OHOJIOTHHU

[TpoaykTuBHOE OOIIEHUE U
B3aUMOJICHCTBHE

B IIPOLIECCE COBMECTHOM
y4eOHOM

JEATEIIBHOCTU C YUETOM
MO3ULIUHU APYTUX
YYaCTHUKOB JESTEIbHOCTH
pu 00CYXAEHUN
BOIIPOCOB MEMOTHUYECKOIO
JIeTIEHUS KIIETKH.

OBnaneHue MeTo1aMu
HAyYHOTO TIO3HAHWSI B
MPOLIeCCe CPAaBHUBAHUS
MPOLIECCOB MUTO3a U
Me€1103a, MPOLECCOB
00pa3oBaHUs MYKCKUX U
KEHCKHUX TMOJIOBBIX KIETOK Y
YeloBeKa.

JleMoHCTpaLys HaBbIKOB
[I03HABATEIbHOU
peduiekcun

21.04

28.04

28.04

05.05

12.05




Ypox 0bobwenus u cucmemamuzayuu
3HaHUL

33/15

Oo6o06maromuit ypok
KOH(epeHIIHs 10 UToram
y4eOHO-UCCIIeIOBATENECKON
U MIPOEKTHOM NEATEIbHOCTU

Ypox 0bobwenus u cucmemamuzayuu

IloBTOpPEHUE

19.05




