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Pabouas nporpamma cocrtapiieHa Ha ocHoBe DeniepanabHOro I'ocyiapcTBEeHHOrO CTaH1apTa, POrpaMMBbl 110
Ouonoruu 1t 0011e00pa3zoBaTeNbHBIX MKOJI (cOopHuK bronorus. Paboune nporpammer. [lpeamernas
auHUS Y4eOHUKOB «JIunus xu3nu». 10—11 kmaccsl: yueb. mocodue st
00mieo0pa3oBaTeIbHBIX. Opranu3anuii: 0a3oBsii ypoBeHs / B. B. [Taceunuk, I'. T'. IlIsenos, T. M. Edpumona.
— M. : IIpocBemienue, 2017), monHOCTBIO OTpaxkaroleit coaepxkanue [IpumepHoi TporpaMMel, ¢
JTOTIOTHEHUSIMU, HE MPEBBIIIAIOIIUMYI TPEOOBAHUS K YPOBHIO [TOJATOTOBKH 00Y4arOIIHUXCS.
HopMaTHBHO-TIpaBOBbIE IOKYMEHTBI, HA OCHOBAHHH KOTOPBIX pa3padoraHa padoyasi nporpamma:

®denepalibHBII rOCYAapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT CPEIHETO OOIIET0 00pa3oBaHus

(yTB. mpukazoMm MunuctepcTBa odpazoBanus v Hayku PO ot 17 mas 2012 r. N 413). [TognyHkT 6
u3MeHeH ¢ 7 aBrycra 2017 r. - [Ipuka3 MunoOpuayku Poccun ot 29 utons 2017 r. N 613
®enepanbhblil 3ak0H PO o1 29.12.2012 Ne 273-03 "O06 obpazoBanuu B Poccuiickoit denepanuny,
cr.2, 1. 9;

denepanbHbIi rocy1apcTBEHHBIH 00pa3oBaTeIbHbIN CTaHIAPT;

nucbMo MunucteperBa oOpazoBanus v Hayku P® ot 19 anpenst 2011 r. Ne 03-255 «O BBeaenuu
(benepaabHOro rocyAapcTBEHHOr0 00pPa30BaTENILHOTO CTaHIapTa 00ILEero 00pa3oBaHUs»;
denepanbHbIi IepedeHb yUeOHUKOB, PEKOMEHJ0BAaHHBIX MUHUCTEPCTBOM 00pa3oBaHus U Hayku PO
K UCIOJIb30BAaHUIO B 00pa30oBaTeIbHOM Ipoliecce B 0011e00pa3oBaTelbHbIX yUpexaeHusx, Ha 2019-
2020 rr., mp. MunucrepcTBa o0pazoBanus U Hayku P Ne 345 ot 28.12.2018

npuka3 MunucrepcTBa oopazoBanus u Hayku PO Ne 1577 or 31.12.2015 r. «O BHeceHUH
n3mernenuit B ®I'OC OOO, yTBep:kIEHHBIN NTpuKa3oM MuHucTepcTBa 00pazoBanus U Hayku P® ot
17.12.2010 . Ne 1897»;

OCHOBHOM 00pa3oBaTEIHLHOM MPOTpaMMOi cpenHero (moyiHoro) obmero oopazosanus MbOY COILL
No 68;

yuebHbIM 1anHoM MBOY COILINe 68;

Ha OCHOBC:

e [Iporpamma: IIporpamma no 6uonoruu ais odueodOpazoBaTeabHbIX HIKOJI (cOopHUK bronorus.
Paboune nporpammel. [Ipenmernas nunus yaeOHukoB «JIunus xu3zau». 10—11 kmaccesl: yueb.
nocobue it o01eo0pa3oBaTeIbHBIX. OpraHu3aiuii: 6a3oBeiii ypoBeHs / B. B. Ilaceunuk, I'. T'.
[IBenos, T. M. Epumosa. — M. : [Ipocsemienue, 2017

e  Vyebnuk: buonorus. O6mas 6uonorus. 10-11 ki1.: yaueOHUK 111 06111€00pa30BaTENbHBIX
yupexaeHuii / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Pybuos: - M., [Ipoceemenue. 2019 .


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

[TOACHUTEJIbBHAA 3AITMCKA

[Ipennaraemast pabodast mporpaMma peaau3yercs MpHu UCIoIb30BaHuH Y1eOHUKOB «buomnorus. 10 kmace»
u «buonorus. 11 xmace» mox penakiueit mpodeccopa B. B. [Taceunuka. [IporpamMmma coctaBieHa B
COOTBETCTBHUH C TPEOOBAHUSAMH K Pe3yIbTaTaM CPEIHEro 00Iero oopa3oBaHus,
yTBepkAeHHbIMU DesiepabHbIM FOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM CPEIHETO
o01ero oopa3oBaHusl.

[IporpamMma paspaborana ¢ y4ETOM aKTyalIbHBIX 33Ja4 00y4eHHUs, BOCIUTAHUS U Pa3BUTHS 00yUaOIIUXCSL.
[Iporpamma yquTHIBaeT yCIOBHS, HEOOXOIUMBIC JIJIsl pA3BUTHUS IMYHOCTHBIX M MTO3HABATEIBHBIX KAUeCTB
oOydJaronuxcs.

[Iporpamma BkITIO9aeT 0053aTENBHYIO YacTh Y4eOHOTO Kypca, U3NoKeHHYI0 B «[IpruMepHOit OCHOBHOMA
o0pa3oBaTenbHOI MporpaMMe Mo OMOJIOTUU HA YPOBHE CPEIHEro 00IIero o0pa3oBaHus» U pacCuuTaHa Ha
68 wacoB. B nmporpamme copep:KuTCs MPUMEPHBIH IepeueHb Ja00paTOPHBIX U MPAKTHYECKUX padoT, HE
BCE M3 KOTOPBIX 0053aTeNbHBI AJIsl BBIMOIHEHHSI. Y UUTETIh MOXKET BBIOPATh U3 HUX T€, AJIS IPOBEICHUS
KOTOPBIX €CTh COOTBETCTBYIOIIME YCIOBUS B IIKOJIE.

OcBoeHue MPOrpaMMBbI 0 OMOJIOTHH 00eCTIeYNBAET OBJIaICHHE OCHOBAMH Y4e€OHO-UCCIIEI0BATENbCKON
JeSATEIbHOCTH, HAyYHBIMU METO/IaMU PELIEHUS PA3IMYHBIX TEOPETUUYECKUX U TPAKTUUECKUX 3ajau.
N3ydenue 6uosoruu Ha 6a30BOM ypOBHE OPUEHTHPOBAHO Ha o0ecreueHre 001eo0pa3oBaTeaIbHOM U
OOLIEKYJIBTYPHOM MOATOTOBKH BBIITYCKHUKOB.

Ha 6a3oBoM ypoBHe u3yuenue npeamera «buonorus», B 4acTu GOPMUPOBAHUS Y 00YHAIOIINXCS HAYYHOTO
MHUPOBO33PEHUS, OCBOEHUS OOIIEHAYUYHbIX METOJIOB, OCBOCHHMSI IPAKTUYECKOTO IPUMEHEHHSI HAYUHbIX
3HAHM, OCHOBAHO HAa MEXIPEIMETHBIX CBS35X C MIPeIMeTaMu 00JIacTel eCTECTBEHHBIX,

MaTEeMaTUYeCKUX U TYMaHUTApHBIX HAYK.

Pabovas mporpamma 1o OMOIOTHN BKITIOYAET CIISIYIONINE pa3aeibl:

1. IlosicHuTenbHAS 3aMUCKa.

2. O0mras XxapakTepUCTHKa yueOHOTO IIPeIMETa ¢ ONpeieTIeHneM 1eJiel U 3a/1a4 ero U3y4eHUsI.
3. Mecto Kypca Onoyoruu B yueOHOM IUIaHE.

4. Pe3ynmbTaThl OCBOCHUS Kypca OMOJIOTHH — JIMYHOCTHBIE, TIPEAMETHBIC i METalpeMETHBIC.
5. ConepxaHue Kypca OMOJIOTHH.

6. [Inanupyemblie pe3ybTaThl U3YYCHUS Kypca OUOJIOTHH.

7. KanengapHo-TeMaTHUECKOE TUIAaHUPOBaHHUE.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA

B cucreme ecrecTBeHHO-Hay4YHOT0 00pa30BaHUs OMOJOTHS KaK Y4eOHBIH MpeMEeT 3aHMMAaeT BaXKHOE MECTO
B (hOpMHUPOBAHHMH: HAYYHOUN KapTUHBI MUpPA; (PYHKIIMOHAILHOW IPaMOTHOCTH, HEOOXOAUMOM JJIst
MIOBCEHEBHOM KU3HU; HABBIKOB 3/I0POBOT0O M O€30MaCHOTO JJISl YEIOBEKa M OKPYKAIOLIEH cpe/ibl
o0pa3a *KHU3HH; SKOJIOTHYECKOTO CO3HAHMSI; LIEHHOCTHOTO OTHOLIEHUS K )KMBOM IPUPOJIE U YEIIOBEKY;
COOCTBEHHOM MO3MIIMHU 10 OTHOUICHUIO K OMOJIOTHYecKOi nH(OpMAIMH, TOTYydaeMOM U3 pa3HbIX
UCTOYHUKOB. M3yueHue OMoIoruu co3aaeT yCIoBus Ui OPMUPOBAHUS Y O0YUarOIUXCs
UHTEJUIEKTYaIbHbIX, TPAXKJAHCKUX, KOMMYHUKAIIMOHHBIX U HHPOPMALIMOHHBIX KOMIIETECHLIUH.

N3yuenue kypca «buosiorus» B cTapuiei IIKOJIe HAIIPABICHHO Ha PELICHUE CIEAYIOINX 3a1aY:
1) bopmMupoBaHue cCUCTEMBI OMOTOTMYECKUX 3HAHUI KaKk KOMIIOHEHTa €CTECTBEHHO-HAYYHOU KapTHHBI
MUDA;
2) pa3BUTHE JIMYHOCTU O0YYAIOUINXCA, UX HHTEIJIEKTYyaJbHOE U HPABCTBEHHOE COBEPIICHCTBOBAHUE,
¢dopmMHpOBaHUE Y HUX TYMaHUCTHYECKUX OTHOIIECHUN U 9KOJOTMYECKH 11€1eCO00pa3HOro MOBEACHHS B OBITY
U TPYZOBOU JEATECIIBHOCTH;
3) BBIPaOOTKY MOHMMAaHUS OOIECTBEHHOM MOTPEOHOCTH B pa3BUTUH OMOJIOTHH, a Takxke (popMUpOBaHHE
OTHOILEHMSI K OMOJIOIUU KaK BO3MOXHOM 00J1acTH OyayIiel NpakTH4eCKOl e TeTbHOCTH.



Iesu 6ronmornyeckoro 00pa3oBaHus B CTapiueii mKosie GopMyIHpyIOTCs Ha HECKOJIBKUX YPOBHSIX:
r7100aIbHOM, METANIPEIMETHOM, TMYHOCTHOM H NPEIMETHOM, HA YPOBHE TpeOOBaHUMN K pe3ylibTaTaM
OCBOCHUSI COJICPIKaHMSI ITPEAMETHBIX IPOTPaMM.

I'moGanbHbIe 1€ OMOJIOTHYECKOT0 00pa30BaHus SBIAIOTCS OOIIMMHU JUISI OCHOBHOM M CTAPIEH HIKOJIBI
Y OTIPENICIISIOTCS COLMAIbHBIMUA TPEOOBAHUSAMH, B TOM YUCIIC N3MEHEHNUEM COLMATIbHOM CUTYallUH Pa3BUTHS
— pocToM HH(DOPMALIMOHHBIX MEPETPY30K, U3SMECHEHHEM XapaKTepa v CIIOCOOOB OOIIEHUS U COMATBHBIX
B3aUMO/ICHCTBUH (00BEMBI M CLIOCOOBI MOTyYEeHUS] HH(POPMAIIH TOPOXKIAIOT PSAJ] 0COOCHHOCTEH pa3BUTHUS
COBPEMEHHBIX MOAPOCTKOB). Hanbomnee mpoayKTHBHBIMU JIJIs1 pEIICHUS 3a/1a4 Pa3BUTHSI TOIPOCTKA
SBJISIFOTCS] COLIMOMOpAJTbHASL M MHTEIUICKTYalIbHAsl B3POCIIOCTb.

[Tomumo 3TOTO, TII00ATBHBIE LETH (GOPMYIUPYIOTCS C YYETOM PACCMOTPEHHS OMOJIOTHYECKOTO
06pa30BaH1/1$1 KaK KOMIIOHE€HTAa CUCTEMbI O6p8,30BaHI/I$[ B IICJIOM, IIO3TOMY OHH SABJIAIOTCA Hauboiee O6HII/IMI/I
¥ COLIMAIBHO 3HAYMMBIMHU.

C y‘-IéTOM BBIIMICHA3BaHHbIX ITOAX0J0B FJIO6aJIBHbIMI/I neiaaMu 61/IOHOFI/I'-IGCKOI‘O
00pa30BaHus SABISIOTCS:

— conuajau3anus 06y‘-IaIOH_[I/IXCSI KaK BXOXACHHUEC B MUDP KYJbTYPbI U COOUAJIbHBIX OTHOMGHHﬁ,

o0ecrieunBarolee BKIIUCHHE YIAIIUXCS B TY WIN UHYIO TPYIITY JIMOO OOLTHOCTE — HOCHUTENS €€ HOPM,

LICHHOCTCH, OPUEHTAIMI, OCBAWBAEMBIX B IPOIECCE 3HAKOMCTBA C MUPOM YKHBOI IPUPO/IBI;

— npuodIIeHHe K TI03HABATEIILHON KYJIBTYpe KaK CHCTEME II03HABATENIbHBIX (HAYYHBIX) [IEHHOCTEH,

HaKOILJIEHHBIX 00I1IECTBOM B c(hepe OMOJIOrHIecKO HayKH.

[Tomumo 3TOTO, OHONIOTHYECKOE 00pa30BaHKE HA CTAapUIel CTYIIEHH MPU3BAHO 00ECIICUUTh:

— OPHMEHTAIMIO B CUCTEME STHYECKUX HOPM U IEHHOCTEH OTHOCUTEILHO METOOB, PE3YJIbTATOB U

JOCTHKEHUI COBPEMEHHOM OMOJIOTHUECKOI HAyKH;

— Pa3BUTHUE [TO3HABATCIIBHBIX KAYC€CTB JIMYHOCTHU, B TOM YUCJIC ITO3HABATCIIbHBIX HHTCPECOB K U3YUCHUTO

00IIMX OMOJIOTMYECKUX 3aKOHOMEPHOCTEH U cCaMOMy TPOLIECCY HAYYHOTO MO3HAHHMS;

— OBJIAJICHHUC y‘Ie6HO‘HO3HaBaTeJ'H)HBIMI/I 1 IEHHOCTHO-CMBICIIOBBIMU KOMIICTCHTHOCTAMMA IJI51

(dopMupoBaHUs MTO3HABATENLHON U HPABCTBEHHOM KYJIBTYPbI, HAYYHOTO MHPOBO33PEHHS, a TAKKE

METOJI0JI0T el OMOJIOTUYECKOTr0 SKCIIEPUMEHTA U 3JIEMEHTAPHBIMU METOAaMHU OMOJIOTHYECKUX

HCCIICIOBAaHUMH;

— (l)OpMI/lpOBaHI/Ie OKOJIOTHYECKOI'O CO3HaHUs, HIECHHOCTHOI'O OTHOIIICHHUS K JKUBOM mpupoac U YCJIOBCKY.
MECTO KYPCA BUOJIOTMU B YYEBHOM ITJIAHE

KonnyecTBo 4acoB, 0OTBOJMMOE Ha U3y4yeHHE OMOJIOTHUH B CTapIIel MIKOoJIe, 3aBUCUT OT Y4eOHOro IiaHa
YTBEPkKACHHOr0 00pa3oBaTeNbHOM opranu3anuei. Jlannas pabouast mporpaMMa paccyiTaHa Ha IPOBEACHHE
1 yaca KJIacCHBIX 3aHATUHN B HEJEIIO IpU U3ydeHNH npeaMeTa B TeueHue 1Byx Jjet (10 u 11 kmacesr). Obuiee
YHCII0 Y4eOHBIX 4acoB 3a 2 roja oOydeHus coctapisieT 68 4, u3 Hux 34 4 (1 u B Hepemio) B 10 kinacce, 34 4
(1 u B Hegemnto) B 11 xnacce.

Kypcy Ouonoruu Ha cTyrnenu cpeaHero ooiero oopa3oBaHus MPEANIeCTBYET Kypc OMOIOTHUH,
BKJTIOYAIOIIHI 371eMeHTapHbIe CBeIeHUsI 00 OCHOBHBIX OMoornyeckux oobekrax. ComepikaHue Kypea
OMOJIOTHH B OCHOBHOM IIIKOJIE, CITY>KUT OCHOBOM JIJIst U3YYEHUST OOIIUX OMOIOTUYECKUX
3aKOHOMEPHOCTEH, TEOpUH, 3aKOHOB, THIIOTE3 B CTapIIeH IIKOJIEe, TJie 0c000e 3HaUCHHE TPUOOPETAIOT
MHUPOBO33PEHUYECKHE, TEOPETUUECKUE TOHATHS.

Taxum oOpazoM, copeprkaHue Kypca OMOJIOTHHU B CTapIlIel mikoie, 6ojee MoJHO pacKphIBaeT 001ue
Ouosornyeckre 3aKOHOMEPHOCTH, MPOSABIISAIONINECS HAa Pa3HbIX YPOBHSIX OPraHU3alMM KUBOH IPUPOJIBI.

PE3VYJIbTATBI OCBOEHMA KYPCA BMOJIOI' MU

JlesiTenbHOCTh 00Pa30BaTEIHLHOTO YUPEKICHHsI 00IIeT0 00pa3oBaHus B 00yUeHUU OMOJIOTUH B CpeaHEHN
(TTOTHOI) TIKOJIE JOJKHA OBITH HAIIPaBJICHA HA TOCTHKEHUE O0YUAIOIIMMHICS CISAYIONINX JJHYHOCTHBIX
pe3yJabTaToB:

1) peanu3anuu dTUYECKUX YCTAHOBOK MO OTHOLIECHUIO K OMOJIOTHYECKUM OTKPBITUSM, UCCIICIOBAHUIM U UX
pe3yabTaram;

2) npu3HaHUs BBICOKOM LIEHHOCTH U3HHU BO BCEX €€ MPOSIBICHUSX, 3J0POBbs CBOEI0 U APYTUX JIIOJEH,
peau3aiy yCTaHOBOK 3/I0POBOTO 00pa3a jKU3HU;



3) chopMUPOBaHHOCTH MMO3HABATEIbHBIX MOTHBOB, HAIIPABJIEHHBIX Ha MOJyYeHHEe HOBOTO 3HAHUS B 001acTu
OHMOJIOTHH B CBSI3U ¢ Oynyiel mpodeccCHnoHaATBbHOM e TeNbHOCTHIO WM OBITOBBIMU TTPOOJIEMaMH,
CBSI3aHHBIMU C COXPaHEHHEM COOCTBEHHOT'O 3/I0POBBS U SKOJIOTUYECKON OE301MacCHOCTH.
MeTtanpeaMeTHBIMH Pe3yJIbTATAMH OCBOCHHSI BBIITYCKHUKAMU CTapIICH IIKOJIBI 6a30BOT0O Kypca
OHMOJIOTUH SIBIISIFOTCSI:

1) oBlazieHNEe COCTABIISIOIIMMU UCCIICIOBATEILCKOM M MMPOCKTHOM ACSITENLHOCTH, BKIIOYasT YMEHUS BUICTh
po0JieMy, CTaBUTh BOIPOCHI, BBIIBUTATh TUIIOTE3bI, 1aBATh OMPE/CIICHUs MOHITHUSIM, KIAaCCU(PUIIUPOBATH,
HAOJI0/1aTh, MPOBOJIUTH SKCIICPUMEHTHI, JIeTIaTh BBIBOBI U 3aKIIOUCHUS, CTPYKTYPUPOBATh MaTepHall,
OOBSCHSATH, 10KA3bIBATh, 3AIIUIIATH CBOU UICH;

2) ymenus paboTaTh ¢ pa3HbIMU HCTOYHUKAMU OMOJIOTHYECKON HHPOPMAIMU: HAXOAUTh OMOJIOTHYECKYIO
WH(GOPMAIIHIO B Pa3IMYHBIX UCTOYHUKAX (TEKCTE y4eOHHKA, HAYIHO-TIOMYJIIPHOM JTUTEpaType,
OHMOJIOTHYECKHX CIIOBApsIX U CIPABOYHHUKAX ), AHAIU3UPOBATh U OLICHUBATh HH(OPMAILIHIO,
npeoOpa3oBbIBaTh HHPOPMALIUIO U3 OJHON (GOPMBI B IPYTYIO;

3) ciocoOHOCTH BHIOMPATH 1EJIEBbIE  CMBICIIOBBIE YCTAHOBKH B CBOMX JIUCTBHUAX U MOCTYIKAX MO
OTHOINICHHIO K JKUBOU MPUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO OKPYKAIOIIUX;

4) yMeHHs aJIeKBaTHO MCIOJIb30BaTh PEUYEBbIC CPECTBA AJISl AUCKYCCUU U apTyMEHTAIlUU CBOEH MO3UIIHH,
CPaBHHBATh Pa3HbIC TOYKH 3PCHUS, APTYMEHTHPOBATH CBOIO TOUKY 3PCHHS, OTCTAMBATH CBOIO MTO3HUIIHIO.
IIpenmMeTHBIMHU pe3yJIbTATAMH OCBOCHHMSI BHIITYCKHUKAMU CTapIIel MIKOJIbI Kypca Ouonoruu 6a30Boro
YPOBHS SIBJISFOTCSI:

B noznasamenwvhoii (unmennekmyanwvhoii) cgepe:

1) xapakTepuCTHKa COACPIKAHUS OMOIOTHYECKUX TEOPHUH (KIETOUYHAs, SBOIIOLIMOHHAs Teopust JlapBuHa);
yuenus: BepHazackoro o Ouocdepe; 3akoHoB MeHemns1, 3aKOHOMEPHOCTEH N3MEHYHBOCTH; BKIIaa
BBIJIAIONINXCS YIEHBIX B PA3BUTHE OMOJOTHYECKON HAYKH,

2) BbI/IETICHHE CYIIECTBEHHBIX TPU3HAKOB OUOJIOTMYECKUX 00BEKTOB (KJIETOK: PACTUTENIbHBIX U )KUBOTHBIX,
JOSIICPHBIX | SJICPHBIX, TIOJIOBBIX H COMATHYECKUX; OPTAHU3MOB: OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX;
BUJIOB, SKOCUCTeM, Orocdepsl) U mporieccoB (0OMEH BEIIECTB, pa3MHOXKEHHE, EIEHNE KIETKH,
OILTIOIOTBOPEHUE, ICHCTBUE HCKYCCTBEHHOTO M €CTECTBEHHOTO OTOOPOB,

dbopMupOBaHUE TPUCTIOCOOTIEHHOCTH, 00pa30BaHUE BUI0B, KPYTOBOPOT BEIIECTB U MPEBPAIICHHUS

SHEPTHH B DKOCUCTEMAX U Ouocdepe);

3) oOBsicHeHue poiu 6uoioruu B HOPMHUPOBAHUH HAYYHOTO MHUPOBO33PEHUS; BKIIaga OMOIOTUYECKUX
Teopuil B GOPMHUPOBAHHUE COBPEMEHHOM €CTECTBEHHO- HAyYHOW KAPTUHBI MUPA; OTPUIIATSIIBHOTO BIIHSTHHS
QJIKOTOJIsl, HHIKOTHHA, HAPKOTUYECKUX BEIIECTB HA PA3BUTHE YETIOBEKA; BIUSHUS MYTareHOB Ha OPTaHU3M
YeJIOBEKa, IKOJIOTUICCKUX (DAKTOPOB HA OPTaHU3MBIL; TPUYMH IBOJIIOIMH, U3MEHSEMOCTH BH/IOB, HAPYIIICHHHA
pa3BUTHS OPTAaHU3MOB, HACIIE/ICTBEHHBIX 3a00J€BaHUM, MyTalllii, yCTONYUBOCTH U CMEHBI SKOCUCTEM;

4) mpuBeICHHUE JOKA3aTEIIbCTB (apTyMEHTAINs1) €IMHCTBA )KHBOW W HEXKUBOHM TIPHUPOJIBI, POJICTBA KUBBIX
OpPTaHU3MOB; B3aUMOCBSI3€/ OPTraHU3MOB M OKPYXKAIOIIEH cpeibl; HEOOXOMMOCTH COXPAaHEHUs
MHOT000pa3usi BUIOB;

5) yMeHue oIb30BaThCS OMOIOTHUECKON TEPMUHOJIOTUEN 1 CHMBOJIHKOI;

6) pelIeHue PIEMEHTAPHBIX OMOJIOTHUSCKUX 3a/1a4; COCTABJICHHE YJICMEHTAPHBIX CXEM CKPEIIUBAHUS U CXEM
MEepPEeHOCa BEILIECTB M SHEPTUH B HIKOCUCTEMAX (LIeMH MUTaHUS);

7) onucanue ocodeit BUIOB 10 MOPGOIOTHIECKOMY KPUTEPHIO;

8) BBIIBIIEHUE N3MEHYHBOCTH, IIPUCIIOCOOJICHUI OPTaHU3MOB K Cpe/ie 0OUTaHus, ICTOYHIUKOB MYTarceHOB B
OKpY’KaroIIen cpezie (KOCBEHHO), aHTPOTIOTEHHBIX U3MEHEHUH B SKOCHCTEMAaxX CBOEH MECTHOCTH; U3MEHEHHI
B DKOCHCTEMax Ha OMOJIOTUYECKUX MOJIETISX;

9) cpaBHEHHE OMOJIOTHYECKUX O0OBEKTOB (XMMUYECKUN COCTAB TEJ JKUBOW U HEKUBOU MTPUPO/IBI, 3aPOIBIIIT
YeNoBeKa U APYTUX MICKOMUTAIOIINX, IPUPOIHBIC IKOCHCTEMBI H arpO3KOCHCTEMBI CBOEH MECTHOCTH),
MIPOIIECCOB (€CTECTBEHHBIN U NCKYCCTBEHHBINM OTOOPHI, TTOJIOBOE U OECTION0E Pa3MHOXKEHHS) U
(dbopMyITHUpPOBKa BBIBOJOB HA OCHOBE CPABHECHHS.

B yennocmno-opuenmayuonnoii cghepe:

1) aHanM3 U OIEHKA Pa3UYHBIX TUTIOTE3 CYIIHOCTH KU3HU, POUCXOXKICHUE YETIOBEKA M BOSHUKHOBEHHE
YKU3HU, TTI00ATBHBIX SKOJIOTHYSCKHUX MPOOJIEM | ITyTeH MX PemIeHHs, TOCICCTBUI COOCTBCHHON
NESTENIbHOCTH B OKPYXKAIOIIeH cpesie; Onomornyeckoi nHGOpMaIuu, TOTy4aeMOr U3 Pa3HbIX UCTOYHHKOB;
2) OIIeHKA dTUYECKHUX aCIEKTOB HEKOTOPBIX UCCIIEIOBAHUM B 001aCTH OMOTEXHOJIOTHH (KJIOHHPOBAHUE,
HCKYCCTBEHHOE OILJIOJIOTBOPEHHE, HAIIPABIIEHHOE H3MEHEHHE TeHOMA).



B cpepe mpyooesoit 0eamenvnocmu: oBiazieHne yMEHUSIMU U HaBbIKaMH MOCTAHOBKU OMOJIOIMUYECKUX
AKCIIEPUMEHTOB U OOBSICHEHHSI UX PE3YJIbTATOB.

B cghepe puzuueckoii desmenvnocmu: 000CHOBaHUE U COOIOIEHNE MEP MPODHUIAKTHKNA BUPYCHBIX
3a00JI€BaHU, BPEHBIX MIPUBBIUEK (KypeHUE, YIOTPeOICHUE aJIKOT0JIsl, HAPKOMAHMS ); IPABJI TIOBEJICHUS B
OKpYyKarolen cpene.

COJEPXXAHUME KYPCA BUOJIOT'UN
buosiorusi Kak KOMILIEKC HAYK O KMBOM NpUpo/Ie
buonorust kak KOMIUIEKCHasl HayKa, METOJIbl HAyYHOTO TTO3HAHMUSI, MCTIOJIb3yeMbIe B OMOJIOTHH.
Cospemennvie nanpasienus 8 buonoeuu. Poib 6nosoruu B GOpMUPOBAHUHA COBPEMEHHON HAyYHON KapTHUHBI
MHpa, MPAKTUIECKOE 3HAYCHUE OMOIOTUUECKUX 3HAHUI. BHONIOrnYecKkne CUCTEMBI KaK MPeIMeT U3YICHUS
OHOJIOTHH.
CtpykTypHble U QYHKUMOHAJIbHbIE OCHOBBI KU3HU

MonekymnsipHble OCHOBBI KU3HU. Heopranmyeckue BelecTBa, ux 3HaueHne. OpraHnyecKkue BellecTBa
(yrmeBobl, TUTIUABI, OCTIKH, HYKJIEHHOBBIC KUCIOThI, AT®) 1 ux 3HadeHue. buononmumepsr. /Jpyeue
opeanuyeckue seujecmea Kiemxu. Hanomexuonocuu 6 ouonocuu.

LuTosorus, MeTOIbl HUMTOJIOTHH. POJIb KJIETOYHOM TEOPUH B CTAHOBIIEHUH COBPEMEHHOM €CTECTBEHHO-
Hay4HOHU KapTuHbI Mupa. Kitetku npokapuot u 3ykaproT. OCHOBHBIE YaCTU U OPTraHOUbI KJIETKH, UX
(GyHKIMH.

Bupycol — Heknerounas Gopma KU3HU, MEPbI MPOPHIAKTUKI BUPYCHBIX 3a00JICBaHUI.

KusnenesrenbHocTh KiIeTKU. ITnactuueckuii ooOmen. PoTocuHTe3, XeMOocHHTe3. bruocunres Oenka.
DHepreTuieckuii 0OMeH. XpaHeHue, repeiada u peann3alns HacleICTBEHHONH HH(OPMAIUHU B KIIETKE.
I'enernueckuii kox. I'eH, renoM. ['enomura. Bausanue napkocenHvix 6ewyecme Ha npoyeccol 8 Kiemke.

Kierounsrnii nukn: naTepdasza u aenenue. Muto3 u Melios, ux 3HadyeHue. CoMaTHYECKHUE U TTOJIOBbBIC
KJICTKH.

Opranusm
Opranusm — eauHoe LENOE.
KuznenestenbHOCTh Opranusma. Perymsmus gyHkuuii opraHuzMa, roMeocTas.

PazmHoOxeHne opranu3MoB (Oecriosioe u mosioBoe). Cnocobwvl pasmHONMCEHUs Y pACMEHUT U HCUBOMHBLX.
NunuBuayansHOe pa3BuTHE opranu3Ma (oHtorenes). Ilpuunnel HapymeHuid pa3Butus. PenpoaykTuBHoe
3/10pOBbE YEJIOBEKA; NIOCIEACTBHS BIUSHUS AJIKOT0JIsl, HIKOTHHA, HADKOTUYECKUX BELIECTB
Ha SMOpHOHAIbHOE Pa3BUTHE uenoBeKa. Kusnennvie yukivl pazHvlx epynn opeanu3mos.

I'enernka, MeTo1bl reHETUKH. ['eHETHUECKAsE TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHBI HACJIEACTBEHHOCTH [
Mengens. XpoMocoMHasi TeOpus HacieACTBEeHHOCTH. Onpeaenenue nojia. CuernieHHoe ¢ 0JIOM
HacCJIEJJOBAHHUE.

I'enetuka yenoBeka. HacnencrBeHHbie 3a00€BaHMsI YETIOBEKA U UX TIPEAYIPEXKICHUE. DTHUECKUE
acIeKThI B 00JaCTH METUIIMHCKON TeHETHUKH.

I'enotun u cpena. HenacnencrsenHnast usMmeHunBoCTh. HacnencTBenHnas n3MeHUMBOCTh. MyTanuu.
MyTtareHsl, X BIUSHUE HA 310POBbE YEJIOBEKA.

Jomectukanus u cesekuyst. Metonsl cenekuuu. buoTexHonorus, €€ HanpaBJIeHUS U IEPCIEKTUBBI
pazButus. buobesonacnocme.

Teopus 3BoJTIOUUHA

Pa3BuTHE 3BONMIOIIMOHHBIX UAEH, 3BoOLMOHHAs Teopus Y. JlapBuHa. CuHTETHYECKAs TEOPUS IBOJIIOLIUH.
CBuUIETEIBCTBA ABOJIOIUU KUBOU MPUPOIbl. MUKPOIBOJIOINMA U MaKpodBoItoLus. Bua, ero kpurepuu.
[omynsuust — sneMeHTapHas €MHULIA SBONIONNH. [IBIKYIIIME CHUIIBI 3BOMIOIMH, UX BIUSHUE HAa TEHO(POH
nomyssauuy. HanpasiieHus 3BOIIONNN.

MHoroo0pa3ue Opranu3MOB Kak pe3yJabTaT 3BOJIOIUH. [IpuHIUIBI Ki1accu(pUKAIMH, CHCTEMaTHKA.
PasButue xu3nmu Ha 3emuie

I'unoTe3bl NpOUCXOKACHMS )KU3HU Ha 3eMiie. OCHOBHBIE ATAllbl IBOJIIOLUN OPraHMYECKOro MUpa Ha
3emuie.

CoBpeMeHHbIE PEACTABIEHUS O IPOUCXOXKACHUN YEJIOBEKA. DBOJIIOLMS YEI0BEKa (AaHTPOIIOTEHES).
JIBroKyniye cuibl aHTpOnoreHes3a. Pacel yenoBeka, HX IPOUCXO0XKICHUE U €IUHCTBO.

Opranu3msl 1 OKpY:KalIIas cpeaa



[IpucnocoOneHust OpraHu3MoB K JEHCTBHIO IKOJIOTHYECKUX (PAKTOPOB.

Bbuoreonenos. Dxocucrema. Paznoobpasue sxocucteM. B3auMooTHOIIEHUS TOMYJISIMNA Pa3HbIX BUAOB B
skocucTemMe. KpyroBopoT BemiecTB ¥ MOTOK YHEPTUHU B SKOCUCTEME. Y CTOHYMBOCTD U IMHAMHKA SKOCHCTEM.
[TocnencTBust BIusiHUS 1€ATETLHOCTH YeJIOBEKa Ha 3KocucTeMbl. CoxpaHeHre OMopa3HO00pa3us Kak OCHOBA

YCTOWYHNBOCTH SKOCHCTEMBI.

CrpykTypa 6uochepbl. 3aKOHOMEPHOCTH CYLIECTBOBAHHS OHOC(hEpHI.
Kpyzoeopomui eewyecmes 6 buocgepe.

I'moGanbHbIe aHTpOTIOreHHBIE N3MEHEHUs B Ouocdepe. [IpodieMbl yCTOHYNBOTO pa3BUTHSL.
Ilepcnexmuevl pazgumus OUOIO2ULECKUX HAYVK.

IIpumepHBbIii HepevyeHb J1a00PATOPHBIX M MPAKTHYECKUX PA00T (HA BBIOOP yuHTeJIs1):
1. Ucniosnb30BaHue pa3InYHbIX METOAOB IPU U3yYEHUN OUOJIOTUYECKUX OOBEKTOB.
2. TexHnKa MUKPOCKOITMPOBAHHSL.
3. I3y4eHne KIEeTOK pacTeHUH U KUBOTHBIX 110 MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U ux
OIMCAHUE.
4. IlpuroroBiieHue, pacCMaTpUBaHUE U ONMCAHUE MUKPOIIPENAPATOB KJIETOK PACTEHUM.
5. CpaBHEHUE CTPOEHHUS KIIETOK PACTEHHM, KUBOTHBIX, TPUOOB 1 OaKTEpUil.
6. I3ydyeHne ABM>KEHUS LUTOIIA3MBI.
7. U3yuenune nmiua3Moimn3a U Jeria3Moin3a B KJIIETKaxX KOJKHIIBI JIYKa.
8. 3yueHue pepMEeHTaTUBHOIO PACIIEIUICHUS IEPOKCHIA BOAOPOA B PACTUTEIBHBIX U )KUBOTHBIX
KJIETKaXx.
9. ObHapyxeHue OeJKOB, YIIIEBOJIOB, JIUIIUOB C IOMOIIbIO KAU€CTBEHHBIX PEaKLU.
10. Beinenenne JIHK.
11. 3ydyenue kaTanuTUYeCKOH aKTUBHOCTH ()epPMEHTOB (Ha MpUMeEpe aMUiIa3bl UM KaTanasbl).
12. HaOnrogenne MUTO3a B KJI€TKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax.
13. M3yuenne XpoMOCOM Ha TOTOBBIX MUKPOIIPENaparax.
14. 3y4yenue craanii Meiio3a Ha TOTOBBIX MUKpOIIpEnaparax.
15. I3yuenue cTpoeHus MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENaparax.
16. Pemienue aeMeHTapHBIX 3a7a4 110 MOJICKYJISIPHOM OUOJIOTHH.
17. BrisBIIeHUE IPU3HAKOB CXO/ICTBA 3apO/IbIILIEH YEJI0BEKa U JPYIMX [T03BOHOYHBIX )KUBOTHBIX KaK
JIOKa3aTeNbCTBO UX POJCTBA.
18. CocraBiieHuE 2JIEMEHTAPHBIX CXEM CKPEIUBAHHUS.
19. Pemienne reneTH4ECcKUX 3aaad.
20. U3ydenue pe3yabTaToB MOHOTHOPHIHOTO U TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(UIIBI.
21. CocTaBiieHHE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKA.
22. VI3yueHue U3MEHYMBOCTH, IOCTPOEHUE BapUALIMOHHOTO Psiia U BapHallMOHHOW KpUBOH.
23. Onucanue peHoTHra.
24. CpaBHEeHME BUAOB IO MOP(OIOrHYECKOMY KPUTEPHIO.
25. Onucanue MpUCcIocoO0IEeHHOCTH OPraHu3Ma U €€ OTHOCUTENIBHOIO XapaKTepa.
26. BoisBiieHne NpUCIIOCOOJICHUH OPraHU3MOB K BIUSHUIO PA3IMYHBIX 3KOJIOTHYECKHX (PaKTOPOB.
27. CpaBHEHHE aHATOMHYECKOTO CTPOCHUS PACTCHUH pa3HBIX MECT OOUTAHUS.
28. MeTtozp! n3mepeHust HakTopoB cpesibl OOUTaHMUS.



29. N3y4yeHue 3KOJIOrMYECKUX alanTalyuid YeJ0BeKa.

30. CocTaBneHue NUIIEBbIX LIETICH.

31. 3ydeHue u onrMcaHme 3KOCUCTEM CBOEU MECTHOCTH.

32. MojenupoBaHUe CTPYKTYP U MPOIECCOB, MPOUCXOIAIINX B IKOCUCTEMAX.
33. O1ieHKa aHTPONOTEHHBIX U3MEHEHUH B MPUPOJIE.

ITNIAHUPYEMBIE PE3VIJIBTATBI U3YUEHUA KYPCA BUOJIOI'MN
B pe3yabTare udyyenuns yueOHoro npeamera «buoJsiorns» Ha ypoBHe cpeaHero (I0JHOr0) o0mero
00pa3oBaHusl BHIMIYCKHUK HA 0230BOM YPOBHE HAYUYMTCSH:
— packpbIBaTh Ha pUMepax posib OMOIOTUU B (OPMUPOBAHUH COBPEMEHHOIN HAy4YHOW KapTUHBI MUpPA U B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH;
— MOHUMATh ¥ ONMCHIBATh B3aUMOCBSI3b MEX/1y €CTECTBEHHBIMU HayKaMH: Ouosioruei, Gu3nkoil, xumunei;
yCTaHABJIMBATh B3aUMOCBSA3b IPUPOIHBIX SIBJICHMI;
— MOHUMATh CMBICII, pa3JIMyaTh U OMUCHIBATh CUCTEMHYIO CBSI3b MEX/1Y OCHOBOIOJIArarouMu
OMOJIOTMYECKMMU TIOHSTHSIMH: KIIETKa, OPraHu3M, BHI, IKOcUCTeMa, Onochepa;
— MPOBOAUTH SKCIIEPUMEHTHI IO U3YUYEHHUIO OMOJIOTHUECKUX OOBEKTOB U SIBIEHUH, OOBSACHSTH PE3y/IbTaThl
AKCIIEPUMEHTOB, aHAIIM3UPOBATH UX, (POPMYITUPOBATH BEIBOJIBI;
— HCII0JIb30BaTh OCHOBHBIE METO/Ibl HAYYHOI'O MIO3HAHUS B YU€OHBIX OMOJIOIMYECKUX HCCIEIOBAHUSAX,
IIPOBOJUTH SKCIIEPUMEHTBHI 110 U3YYEHUIO OMOJIOTUIECKUX O0BEKTOB H SBJICHUN, OOBSCHATH PE3yIbTATHI
9KCHEPUMEHTOB, aHAIU3UPOBATH UX, POPMYIUPOBATH BHIBOJIBI;
— (GopMyNIMpOBaTh TMIOTE3bl HA OCHOBAHUHM MPEIJIOKEHHON Oroornyeckoi nH(OpMalluY U IpeiaraTh
BapHUaHThl IPOBEPKU TUIIOTE3;
— CpaBHUBATh OMOJIOTUYECKHE OOBEKTHI MEXLy COOOM IO 3a/laHHBIM KPUTEPUSIM, JIEJIaTh BBIBOJIBI U
YMO3aKJIIOYE€HHs Ha OCHOBE CPaBHEHHS;
— 00OCHOBBIBATh €MHCTBO KUBOW M HEXKUBOH MPHUPOJIBI, B3AUMOCBS3H OPTraHU3MOB M OKPY)KAIOIIEH CpeIbl
Ha OCHOBE OMOJIOTHYECKUX TEOPHii;
— IPUBOJUTH MPUMEPHI BEIIECTB OCHOBHBIX I'PYII OPraHUYECKUX COETUHEHUN KIETKH (O€IKOB, )KUPOB,
YTJIEBOOB, HYKJIEUHOBBIX KHCIIOT);
— pacno3HaBaTh KIETKHU (MIPOKApUOT U 3yKapuOT, PACTEHUN U )KUBOTHBIX) IO OIMCAHUIO, HA
CXeMaTHYECKUX N300paKeHUSX; YCTAHABIMBATh CBSA3b CTPOCHUS U (PYHKIMII KOMIOHEHTOB KJIETKH,
000CHOBBIBaTh MHOT000pa3ue KJIETOK;
— 00BACHATH MHOTOOOpa3ue OpraHu3MOB, IPUMEHSISI SBOJIIOLIMOHHYIO TEOPHIO;
— OOBSACHATH MPUYMHBI HACIEACTBEHHBIX 3a00JI€BaHU;
— BBIABJIATh U3MEHUYHMBOCTD Y OPIraHU3MOB; CPaBHUBATh HACJEICTBEHHYIO U HEHACJIEACTBEHHYIO
U3MEHYNBOCTE;
— BBIABJIATH MOp(osioruueckue, (HU3nonornyeckue, moBeieHIeckrue aanTalii OpraHu3MoB K cpejie
0o0WTaHUS U IEHCTBUIO HKOJIOTUYECKUX (PaKTOPOB;
— COCTAaBJISITh CXEMbI IIEPEHOCA BEIIECTB M SHEPTHU B IKOCHUCTEME (LIeTTH TUTAaHUS);
— MPUBOJUTH JJOKA3aTEIbCTBA HEOOXOIUMOCTH COXPAHEHUs OMOpa3HOO0pa3ysl sl yCTOHUMBOIO Pa3BUTHS
Y OXPAaHbI OKPYKAIOLIEH Cpenbl;
— OLIEHMBATh JOCTOBEPHOCTh OMOIIOTNYECKON HH(OPMAIMH, OTYYEHHONW U3 pa3HbIX HCTOYHHUKOB;
— TMPECTaBIATH OMOJIOTHYECKYIO MH(OPMAINIO B BUJIE TEKCTa, TAOIUIIb, rpaduka, AuarpaMmbl U JeIaTh
BBIBO/Ibl HA OCHOBAHUU IPE/ICTaBICHHBIX IaHHBIX;
— OLICHUBATh POJIb JOCTHKCHUN T€HETHKH, CEJIEKLIUU, OMOTEXHOJIOTHH B IMIPAKTUYECKON EATEIIEHOCTH
YeJIOBEKa;
— OOBACHATH HETATUBHOE BIMSHUE BEIIECTB (KOOI, HUIKOTHHA, HAPKOTUYECKUX BEIIECTB) Ha
3apOBIIIEBOE Pa3BUTHE YETIOBEKA.
BbInycKHUK Ha 62a30BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUHUTHCSH:
— dasamv HayuHoe 00bACHeHUe OUONOSULECKUM aKmam, npoyeccam, s1671eHUM, 3aKOHOMEPHOCHIAM,
UCNONIL3YA DuoNO2UYecKUe meopuu (KI1emouHylo, 360II0YUOHHYIO), yueHue 0 buocgepe, 3aKOHbl
Hac1e0cmeeHHOCMU, 3aKOHOMEPHOCIU USMEHYUBOCMU,



— Xapakmepuzoeams co8peMeHHble HANPABLeHUsl 8 PA3GUMUU OUOL02UU,; ONUCHIBAMb UX BO3MOINCHOE
UCNONb308AHUE 8 NPAKMUYECKOU 0esimenlbHOCU,

— CpasHusamv cnocoowl Oelenus: Kiemku (Mumo3 u metios),

— pewiamy 3a0a4u Ha nocmpoenue gpacmenma emopou yenu [[HK no npeonoscennomy gppaemenmy
nepeoul, uPHK (mPHK) no yuacmxky JIHK;

— pewams 3a0a4u Ha onpeodeieHue KOIU4ecmaa XpoOMoCcoM 8 COMaAMUIeCKux U noJi08blx KIemKax, d maxice
8 KIemKax nepeo Hauaiom OeleHus (Melo3a uiu Mumo3sa) u no e20 OKOHYAHuu (0Jisi MHO2OKIEeMOYHbIX
OpP2aHU3Mo8);

— pewambp 2eHemuiecKue 3a0a4u Ha MOHOSUOPUOHOe CKpeuusanue, COCMasiims cxembl MOHOSUOPUOHO20
CKpeWUBaHUsl, NPUMEHSISL 3AKOHbL HACIeOCMBEHHOCMU U UCNONb3YS1 OUONOSUHECKYIO MEPMUHOLOSUIO U
CUMBOIUKY;

— YCMAHABIU8AMb MUN HACIe008AHUS U XAPAKMep NPOsIGIeHUs. NPUSHAKA NO 3A0AHHOU cxeme
POOOCI06HOIL, NPUMEHSSI 3AKOHbL HACLIeOCMBEHHOCU,

— OYeHUBAMsb pPe3yIbManmvl 3aUMOOCUCMBUsL HeN0BEKA U OKPYICArOwell cpeobl, NPOSHO3UPOBAMb
B03MOJICHBLE NOCAEOCMBUS 0eAMENbHOCU YeNI08eKA OIS CYUWeCBOBAHUL OMOETbHBIX OUOIO2UYECKUX
00beKmMOo8 U Yenvlx NPUPOOHLIX CO0OUeCms.

Yyeouo-remarunueckuii miaan 10 kaace

Tembl (pa3aeibl) KoJ-Bo yacon
1. BBenenne S
2. MoJiekyJIsIpHbIi YPOBeHb 12
3. KileTo4HbIi YPOBEHD 16
HTtoro: 33 +1 4 pe3epB

Yuyeono-reMarunueckuii miaan 11 kiaace

Tembl (pa3aeJibl) Koua-Bo yacos
1.Oprann3mMeHHbIN YPOBEHb 10
2. IlomynsuoHHO-BUA0BOM YPOBEHB 8
3.OKOCHCTEMHBINA YPOBEHD 8
4. buocdepHslii ypoBEeHb 8
Hroro: 34

Buasbl n popmbl KoOHTpOJIA 10 Onosnorun 10 kiace

Tema. KomnnuectBo

TBO PHBIX CKHX pcuii. |[pHBIC ( Ha3zBaHUeE)
4acoB. |pabor. pabor. TeCTBI

ueTBepTh|Kommaec|JIaGopato |[Ipaktrde |9kcky [KorTponplabopaTopHbie U IPaKTHIECKHE padoT



Bsenenue

UlabopartopHas pabota 1«Mcmonb3oBar
M3y4eHUU OUOJIOTUYECKUX O0BEKTOB

UlabopaTtopHas paboTa 2 «MexaHU3MEI

MonekynsapHbIid ypOBEHb

1-3

13

UlabopaTtopHas pabota 3 «OO0Hapy>KeH]
UTMITUI0B, YIIIEBOIOB, OCIKOB C MIOMOII

UlaGopaTopHas padota 4 «KaraauTude:
AMITIa36])»

Knetounslit ypoBeHb

3-4

16

UlaGopartopHas paboTa 5 «TexHuKa My
«CpaBHEHHE CTPOCHHS KJICTOK PaCTEHI
IMHKPOCKOITOM Ha TOTOBBIX MHKPOIIPET]

Jlaboparophas padota 6 «HabmoaeHr
KOYKHIIBI JTYKa».

UlaGopartopHas pabota 7 «[Ipurorosie
MHKPOITPENapaToB KIECTOK PACTCHUN.

UlaGopartopHas padoTa 8 «HabmoaeHu
UTHCTA 3II0/ICH».

UlaboparopHas pabota 9«CpaBHeHHE €
rpuOOB U OaKTEpUii».

[Ipaktuueckas padora 1 Pemenue sme
Ouosoruy.

HToro 3a rox.

34

HOPMbI U KPUTEPUHU OHEHNBAHUA

OneHuBaHNe YCTHOTO OTBETA y4alMXCsl
Otmetka "5" cTaBuTCA B ciydae:
1. 3HaHus, MOHUMAaHU, TTyOUHBI YCBOCHUS 00y4aromuMes Bcero o0bEMa MporpaMMHOro MaTepuara.
2. YMeHus BBIICISTH IIaBHBIC TIOJ0KEHUS B U3YUEHHOM MaTepualie, Ha OCHOBaHUU ()aKTOB U MPUMEPOB
0000111aTh, 1eJIaTh BBIBOJIBI, YCTAHABIUBATH MEXIIPEIMETHBIEC U BHYTPUIIPEIMETHBIC CBSI3H, TBOPUYECKHU
MPUMEHSIET MOJYYeHHbIC 3HAHUSI B HE3HAKOMOU CUTYallUH.
3. OrcyTrcTBUE OMIMOOK U HEAOYETOB MIPHU BOCIPOU3BEIEHNN U3YUEHHOT0 MaTepHalia, Py YCTHBIX OTBETax
yCTpaHEHHUE OTAETbHBIX HETOYHOCTEHN C MOMOIIBIO JOTIOJTHUTEIHHBIX BOIIPOCOB YUUTENsS, COONIOICHNE
KYJIbTYpPbl YCTHOHM peuHn.
Otmetka "4":
1. 3HaHuMe Bcero M3y4eHHOro MPOrpaMMHOr0 MaTepuaa.
2. YMeHuil BBIIESTH IJIaBHBIE MOJO0XKEHHUS B U3y4EHHOM MaTepuale, Ha OCHOBaHUHU ()aKTOB U MPUMEPOB
0000111aTh, 1e7IaTh BBHIBOJIBI, YCTAHABIMBATH BHYTPUIIPEIMETHBIE CBSI3H, IPUMEHSTH MOJTyYeHHbIE 3HaHUS HA
MPAKTHKE.
3. He3naunrtenbHble (HerpyObie) OMUOKHA U HEOUETHI TIPU BOCIIPOM3BEICHUH U3yYEHHOTO MaTepurara,
COOJIOZICHHE OCHOBHBIX MIPABHII KYJIBTYPHI YCTHOM peuHu.
Otmetka "3" (YypoBEHB IPEICTABICHHUM, COYETAIOIIUXCS C DJIEMEHTAMU HAYYHBIX TIOHITHH):
1. 3HaHKe U yCBOEHHUE MaTepHralia Ha YPOBHE MUHUMAIBHBIX TPEOOBAaHUH MPOTpaMMBbl, 3aTPYIHEHHE TPU
CaMOCTOSITEIbHOM BOCIIPOU3BEACHUH, HEOOXOJUMOCTh HE3HAYUTENHbHOM TOMOIIH MPENo/1aBaTesl.



2. YMenue paboTaTh Ha ypOBHE BOCIIPOU3BECHMUS, 3aTPyIHEHUS TIPU OTBETaX HAa BUJIOM3MEHEHHbBIE
BOIPOCHI.
3. Hannuue rpyOoii ommOKy, HECKOJIBKUX HErpyOBIX MpU BOCIPOU3BEICHUH U3YyYEHHOIO MaTepuana,
HE3HAYNTENIbHOE HECOOIIOACHNE OCHOBHBIX MPABWII KYJIbTYPhl YCTHON PEYUH.
Ormerka "2":
1. 3HaHMe U yCBOGHHE MaTepuaia Ha ypOBHE HUKE MUHUMAIBHBIX TPeOOBaHUI TPOrpaMMBbI, OT/IEIbHbIC
MpeJICTaBICHUs 00 U3YYEeHHOM MaTepuaiie.
2. OrcyTcTBUE YMEHUN pabOTaTh Ha YPOBHE BOCIIPOU3BEACHHUS, 3aTPYJHEHMS IPU OTBETAX HA CTAHAAPTHBIE
BOIPOCHI.
3. Hannume HECKOJIBKUX TPYOBIX OUIMOOK, OOJIBIIOTO YKciIa HErpyObIX MPU BOCIIPOU3BEACHUH N3YYEHHOTO
MaTepuaia, 3HaYUTeIbHOE HECOOJII0IEHUE OCHOBHBIX IPAaBUJI KYJIbTYpbl YCTHOH pPeyHu.

OueHka BbINOJHEHUS NMPAKTHYECKUX (JIaDOPATOPHBIX) padoT.

OtmMmeTka "'5" cTaBuTCA, €CJIU YYEHUK:

1) npaBUJIBHO OIIPENEIMII LENIb OIIBITA;

2) BBINIOJHWI PabOTy B IOJIHOM 00beMe ¢ COOIII0IeHUEM HEO0X0AUMOM MOCIeI0BATENbHOCTH IPOBEICHUS
OIIBITOB U NU3MEPEHMUIA;

3) caMOCTOSTENBHO U pallMOHAIBHO BBIOPA U HOJArOTOBUII [UIs ONbITa HEO0X0AMMOE 000pYI0BaHUE, BCE
OTIBITHI TTPOBEJ B YCIIOBUAX M PEKUMaxX, 00E€CIICUNBAIOINX MOTYYECHUE PE3YIbTATOB M BEIBOJIOB C
HauOoJIbIIEH TOYHOCTHIO;

4) Hay4HO IPaMOTHO, JIOTHYHO ONHMcal HaOIr0AeHUs U C(OPMYITHPOBAJ BHIBOJIBI U3 OMBITA. B
IPECTaBICHHOM OTUYETE MTPABUIILHO M AKKYPATHO BBIMOJIHUI BCE 3aIIUCH, TAOIULIbI, PUCYHKH, TPaPUKH,
BBIYHMCIICHHSI U C/IEJall BBIBOJIBI,

5) nposiBIsSeT OpraHU3aLMOHHO-TPYAOBbIE YMEHUS (ITOEPKUBAET YUCTOTY pPabOUYero MecTa u MopsIoK Ha
CTOJI€, 5KOHOMHO HCIOJIB3YET PAaCXOAHbIE MAaTEPUAIIbI).

7) 5KCTIEPUMEHT OCYIIECTBIISIET MO IUIaHy C YY4€TOM TeXHUKH O€30MaCHOCTH U MPaBUII PabOTHI €
MaTepuajiaMHi U 000pyI0BaHUEM.

Otmerka "4" cTaBuUTCSA, €CIIM YUEHUK BBITOJHWI TpeOoBaHMs K orieHke "5", Ho:

1. OTIBIT IPOBOTUIT B YCIIOBUSIX, HE 00ECTIEUMBAIOIINX IOCTATOYHON TOYHOCTH H3MEPEHHIA;

2. win ObUIO JOIYILIEHO /IBa-TPU HEI0UYETa;

3. unu He 6osee 0HOM HerpyOoi OMMOKH M OJJHOTO HE0YETa,

4. nnM SKCIIEPUMEHT NPOBEJIEH HE TOJIHOCTHIO;

5. WM B ONIMICAHWU HAOIIOJICHUI U3 OIBITA JIOMYCTHII HETOYHOCTH, BBIBOJIBI ClIENIaJl HEMOJTHBIE.

Otmertka "3" craBuUTCS, €CIIN yUEHUK:

1. mpaBUJIBHO OIpEIEIHI 1eJIb OMbITa; pa0OTYy BBHIMIOJIHAET IPABUILHO HE MEHEE YeM HarOJIOBHHY, OJJHAKO
00BEM BBINOJIHEHHON YaCTH TaKOB, YTO IO3BOJIET MOJYYUTh IPABUIIbHBIC PE3YJIbTaThl U BBIBOBI 10
OCHOBHBIM, TPUHIIUTIIHAIFHO BAXKHBIM 33j[ad4aM paboTEhI;

2. win noa0op o6opyAOBaHuUs, 0OBEKTOB, MAaTEPHAJIOB, a TAKXKe padOThI 110 HaYaly ONbITa IPOBEI C
MIOMOIIIBIO YYHUTEIST; WM B XOI€ TPOBEICHUS ONBITA M N3MEPEHUH OBLTH TOMYIIEHB! OMTHOKH B OTMCAHUU
HaOroeHui, GopMyIMpOBaHUN BHIBOJIOB;

3. OIBIT IPOBOJMIICS B HEPALMOHAIBHBIX YCIOBUSAX, YTO MPHUBEIIO K ITOJYUYEHHUIO Pe3yJIbTaTOB C OOIbILIEH
MOTPEIIHOCTHIO; HIIM B OTYETE OBLITN TOMYIIEHBI B O0IIEH CIOKHOCTH HE O0Jiee ABYX OIMUOOK (B 3aMUCIX
€/IMHUL], U3MEPEHUsX, B BBIUMCICHUSX, rpadukax, Tabaumax, cxeMax,  T.1.) He IPUHIUIHAIBHOTO IS
JaHHOH paboThI XapakTepa, HO MOBJIMUABIINX Ha PE3yIbTAT BHITOJIHEHHUS,

4. nomyckaet rpyoyro omurOKy B X0JIe SKCIIEpUMEHTa (B 00bSICHEHUH, B 0pOopMIIeHUN PabOThI, B
COOJIIO/ICHUH TIPAaBUJI TEXHUKU O€30IIaCHOCTH IpU paboTe ¢ MaTepragaMy U 000pyA0BaHHEM), KOTOpast
UCTIPABIIAETCS 110 TPEOOBAHUIO YUUTEIIS.

Otmetka "2" craBuUTCS, €CIIM YUEHUK:

1. He ompenenuIT CaMOCTOATEIBHO 1I€JTb OIBITA; BHIIOIHWI paOOTy HE MOJHOCTHIO, HE OATOTOBUII HYKHOE
o0opynoBaHue U 00bEM BBIMOJTHEHHON 4acTH paboThl HE O3BOJISIET C/IENaTh MPAaBUIIbHBIX BHIBOJIOB;

2. VTN OTIBITHI, U3MEPEHUS, BEIYMCIICHUS, HAOTIOACHUS TIPOU3BOIMIINCH HETTPABIIIBHO;

3. unu B Xxoie paboTHI U B 0OTYETE OOHAPYKUIIMCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEYCHHBIE B
TpeboBaHUAX K oreHke "3";

4. nomyckaert n1Be (1 6osee) rpyOble OIMOKHU B X0/I€ SKCIIEPUMEHTA, B 00bICHEHHH, B 0)OPMIIEHUHU paboThI,



B COOJIIO/ICHUH MPABHJI TEXHUKH 0€301TaCHOCTH TIPH paboTe ¢ BEIIECTBAMH M 000OpYIOBaHHEM, KOTOPBIC HE
MOXKCT UCIIPABUTL OAXKC 110 Tp€6OBaHI/IIO YUUTCIIA.

Onenka caMoCTOSATEJILHBIX MUCHbMEHHBIX 1 KOHTPOJIbHBIX paﬁoT.

OtMmetka "5" craBuTCS, €CIIN YUEHUK:

1. BeITIONTHIIT paboTy 6€3 OmUOOK U HEJOUETOB;

2) nomycTui He O0JIee OJHOTO HEeI0ueTa.

Otmetka "'4" cTaBUTCS, €CIM YYEHUK BBIMOJIHUI paOOTY MOJHOCTBIO, HO AOMYCTHII B HEH:

1. He Gosee ofHON HETPYOOI OMIMOKM U OJTHOTO HEIOUeTa;

2. unu He 6oJjiee IBYX HEAOYETOB.

Otmetka "3" cTaBUTCS, €CIIM YUYCHUK MMPABUIIBHO BBITIOJHUI HE MeHee 2/3 paboThl WA TOTTYCTHIT:
He OoJiee ABYX TPyOBIX OMNOOK;
WM He Oosiee 0HOM rpy0oit ¥ 01HOM HeTpyOOi OMMOKKM M OJTHOTO HEI0YETa;

WM OJIHOM HEerpyOoi OIIMOKU U TPeX HE0UETOB;

1.
2.
3. unu He 6oJiee IBYX-TpeX HErpyObIX OIMOOK;
4.
5.

WIY TIPY OTCYTCTBHHU OIIMOOK, HO MIPU HAJTMYUH YETHIPEX-TISATH HEJJOYETOB.
OtMmertka "2" craBUTCS, €CIIN YUEHUK:
1. gomycTui 4nucao omnuOOK U HEJOUETOB NMPEBOCXOSIIEE HOPMY, IPU KOTOPOM MOXKET OBITh BbICTABIIEHA
omenka "3";
2. WM €CIU NPABUIbHO BBINOJIHUII MEHEE MOJIOBUHBI paOOTHI.
OneHka BBINOJTHEHUSI TECTOBBIX PadoT 1o Omosioruu:

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

OueHUBaAHNE MPOEKTHONH PadOTHI O OMOJOTHH

O01mme Tpe0OBAHNUA K MPOEKTHOM padoTe mo OMO0JIOrnu.

HpCIlCTaBHHCMBIﬁ MMPOCKT HOJKCH HMCTb THTy.TILHLIf/'I JIUCT € YKa3aHHUCM: (I)aMI/IJ'II/II/I, HUMCHH, OTYUCCTBA

UCIIOJTHUTEIIS U PyKOBOJIUTENS (€i1) MpoeKTa, Ha3BaHUE MTPOEKTa, ToAa HallMcaHUs padoThl, yKa3aHUEM Liesen

W 3aj1a4 IPOEKTHOI paboTHI.

Coneprkanre MpOeKTHON paOOThI TOJDKHO BKIIFOYATh TAKUE PA3/IeIibl, KaK:

BBEJIICHHE, B KOTOPOM OOOCHOBBIBAETCS aKTYaJbHOCTh BBIOPAaHHOM WM paccMaTpUBAEMOM

poOJIeMBI;

MECTO U BPCM: BLIITOJIHCHHUA paGOTBI;
KpaTKOC OIMMUCAHUC HUCIIOJIE3YECMbIX MECTOJIUK C CCbUUIKAMU HAa UX aBTOPOB (CCJ'II/I TAaKOBBIC HCO6XOIII/IMLI

TSl paOOThI UITH UCITIOJIB30BAIHCH B HEH);

CHCTeMaTH3HPOBaHHbIE, 00paOOTaHHbIE Pe3yIbTAThI UCCIIECA0BAHUI;

BBIBOJIbI, C/ICTTAaHHBIE ITOCIIE 3aBEePIICHNUs padOThI HaJl IPOEKTOM;

NPaKTUYECKOE HCIIOJIb30BaHUE PE3YIIbTaTOB MIPOCKTA;

COLlMaJIbHAs 3HAYUMOCTh IPOEKTA;

npuioxenue: Gortorpapuu, CXeMbl, YepTEXH, repOapuu, TaOIUIBI CO CTATUCTUYECKUMH TaHHBIMU U

T.1.
Kpurepuu oieHKM NPOEKTOB 10 OMOJIOTUM

— YeTKOCTbH ITOCTABICHHOHN LIE€JIA U 3a/aY;
— TeMaTh4ecKas akTyalbHOCTh M 00HEM MCIIOJIb30BAaHHOM JIUTEPATYPHI,
— 00O0CHOBaHHOCTH BBIOPAHHBIX METOIMK JJISI POBEACHUS UCCIICIOBAHN;



— TIOJTHOTA PacKpBITHS BEIOPAHHOW TEMBI IPOEKTA;
— 00OCHOBAHHOCTB BHIBOZIOB M HX COOTBETCTBHE MIOCTABJIICHHBIM 3a/1a4aM;
— YPOBEHb IMPEICTABICHHBIX [AHHBIX, MOJYYCHHBIX B XOJI€ WCCJICIOBAHUS BBIOPAHHOW MPOOIIEMBI
(oOBekTa), ux 00padoTKa (IIpu HEOOXOIUMOCTH);
— aHaMu3 MOJYYCHHBIX JTAaHHBIX;
— Haju4ue B paboTe BBIBOJIA WIIH MPAKTUICCKUX PEKOMEHIAITNH;
— KadyecTBO odopmieHHs paboThl (Hamuuue (GOTOMATepHANIOB, 3apPHCOBOK, CIHCKA HCIOJIb3yeMOH
JUTEPaTyphl, TepOAPHBIX MaTEPHAIOB K IPOSKTaM M0 OOTaHHKE U T.1I.).
KpuTtepnu onieHKH BBICTYIJIEHHS TOKJIATYNKA 110 3a1INTE MPOEKTA:

— 000CHOBaHHOCTb CTPYKTYpPBI JOKJIA/a;

—  BBIYWICHEHHE INIaBHOTO;

— TIOJIHOTA PACKPBITUS BHIOPAHHON TEMAaTHKHU MCCIIEOBAHUS MIPU 3aILUTE;

— HCHOJb30BAaHUE HAIISIIHO-WUIIOCTPATUBHOTO MaTepHaa;

— KOMIIETEHTHOCTb, J3PYJUPOBAHHOCTb JIOKJAaJ4MKa (BBICTYNAIOIIEr0) H YMEHHE €ro ObICTpO
OpUEHTUPOBATHCS B CBOEH paboTe MpU OTBETaX Ha BOIPOCHL, 3a7aBacMble KOMUCCHEN (WIEHAMH KIOpU
WJIH DKCIIEPTHOM KOMHCCHEH ),

— YpOBEHb MPEICTABICHUS AOKJIaJa MO MHPOEKTy (YMEHME IOJIb30BATHCA MPHU M3JI0KEHUM JOKJIaja U
OTBETAax Ha BOMNPOCHl MaTepuallaMH, MOJIYYEHHBIMU B XOJI€ MCCJIEI0BaHUs), YETKOCTh U SCHOCTb IPH
OTBETAaX Ha BCE BO3HMKAIOUIME B XOZE JOKJAJa BOIPOCHI IO IPOEKTY, YTO SBISIETCS HEOTHEMIIEMBIM
MIOKa3aTeJIeM CaMOCTOSTEIbHOCTH BBIIIOJIHEHUSI pabOTHI 10 BEIOpaHHOU TEME.

Jluteparypa u cpencTBa 00ydeHUsI:

[Iporpamma: [Iporpamma o Ouosioruu i 001e00pa3oBaTeabHbIX MKOI (cOopHUK bronorus. Paboune
nporpammel. [Ipeamernas nunust yueOHUKOB «JIuaus xusHm». 10—11 knaccel: yued. mocobue s
00111e00pa3oBaTeNbHBIX. OpraHu3anuii: 0a30Bbiid ypoBeHb / B. B. laceunuk, I'. I'. llIBeros, T. M. Edumosa.
— M. : [Ipocsemenue, 2017

VYuebnuk: buonorusa. O6mas 6uonorus. 10-11 ki1.: yueOHUK 17151 00111€00pa30BaTENBHBIX YUpEKACHUH /
A.A Kamenckuii, B.B.Ilaceunnk, A.M.Py0buos: - M., IIpocsemenue. 2019 .
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= TBOPUYECKHX 1I.
5/5 | O6o6mawmuii ypok mo teme: p Py
«buoJsiorusi B cucreMe HayK.
MeToabl HAYyYHOI' 0
MO3HAHMS B OMOJIOT UM
(koHTpONBLHBII TecT 1)
Ypoxk obobwenus u cucmemamuzayuu
SHAHUU
MougexkyasipHblii ypoBenb (13 4.)
MonexkyJIapHBI yPOBEHbB: 3HaTh OCHOBHBIE Onpenenars npeamer, YMmer
6/1 | oOmiast xapaKTepUCTHKA METObI U3yUCHUS 327144l ¥ METO/IbI HEOOX
KJICTKH, HMCTD HCClleJOBaHuS uToNoruy | SHaH!
ypOK LfSylteHuﬂ U nepeudHoco 3aKpenjieHusl HpeL[CTaBJ'IeHI/Ie 0 TGOpI/I
3HAHUU KaK HayKH.
MOJIEKYJISIPHOM 06 MOHU)
Heoprannueckue BeniecTna: YpOBHE OpraHN3AIHHI BACHSTH 3HAYCHUE cpoe
7/2 BOJIa, COJIN SKIBOLO LUATOJOTHYECKUX by
Kombunuposannuii. 3HATE CO cTaB, HUCCJICOA0OBAHUU AJIs1 opraH

pa3BUTHS OMOJOTUU H




8/3

JIunuael, UX CTPOCHHUE U (PYHKITHH.

Kombunuposannulii

9/4

VYrneBobl, UX CTPOCHUE U
byHKIIH.

Kombunuposannwiti

10/5

benku, cocraB u CTpyKTypa.
Kombunuposanuwiii , 6bloopounas
npogepka mempaoeil

11/6

benku. ®ynkuun 6emKoB

KomOuHaMpoBaHHEIH

12/7

JlaGoparopnas padora 3
«O0Hapy:xkeHue

Jlunupos, yriieBogos, 0eJIKOB €
NOMOIIbI0 KAa4eCTBEHHBIX
peakuuin

YPOK -NpaAKmuxKym

13/8

®epmeHTh - buonornyeckue
KaTajlnu3aTophl.
JlabopaTopnas padora 4
«Karanurtuueckas
AKTHBHOCTH (pepMEHTOB (Ha
npumepe

amMuJIa3bl)»

Kombunuposannwiii

14/9

O00o0maromuii ypox 1mo reme
«XHMHYECKHH COCTAB KJIETKI»

(KOHTPOJIBHBII TeCT 2)
Ypox 0bobwenus u cucmemamuzayuu
3HaHUtl

15/10

HYKJ'ICI/IHOBBIC KHCJIOTHI:
JIHK u PHK

Kombunuposannuiii

16/11

AT® u npyrue HyKJIC€OTHIBI.
Buramunsl
Kombunuposannwiii

17/12

Bupycsl

Kombunuposanmuwiii.

cTpoeHue u pyHKIIU
OpraHuYeCcKux
BEIIECTB, BXOISAIINX B
COCTaB KHBOTO;

3HaTh OnpeaeIecHue
OCHOBOIIOJIAraloIuX
TOHSITHM:

aTOMBI U MOJICKYJTHI,
OpraHUYECKUE U
HEOPraHU4eCcKue
BEIIECTBA,
KOBaJICHTHAS

CBSI3b,
MaKpO3JIEMEHTHI,
MHUKPODJIEMEHTHI,
OHOIOJIMMEPBI:
TOMOIIOJIUMEPHI U
TETEPOIIOTUMEDPHI.

Ocobennoctu
XUMHUYECKOr'0 COCTABA
JKHUBBIX OpFaHI/I3MOB.

Heoprannueckue u
BemecTBa. Poib BOJEL,
MHHEPAIbHBIX COJIEU
B OpraHu3Me.

Ocobennoctu
XUMHUYECKOT'O COCTaBa
JKHUBBIX 0pFaHI/13MOB.

Opranunueckue
BemiecTBa. Poib
YIJI€BOJIOB, JIUTIHJIOB,
0€JIKOB, HYKJIEHHOBBIX
kucior, AT® B
OpraHu3me

MexaHU3M JeiCTBUSI
KaTaJanu3aTopoB B
XUMHUYECKUX
peakuusax. SHeprus
aKTUBaLUU.
Crpoenue pepmeHTa:
AKTUBHBIN LIEHTD,
cyOcTpatHas
crenu(uIHOCTb.
KodepmeHTs!.
Otnuuus GepMeHTOB
OT XUMHUYECKUX
KaTaJn3aTopoB.
benku-akTuBaToOpsl U

JIPYTUX OUOTOTHIECKUX
HayK

OOBsCHATH 3HaUCHUE
KJIETOYHOM T€OPUU ISt
pa3BUTHS OHOJIOTUI
CpaBHHMBATh XUMUYECKUI
COCTaB KHUBBIX
OpPraHU3MOB U TeJ
HEXUBOW MIPUPOJIBI,
JieaTh BBIBOJIBI HA OCHOBE
cpaBHeHUA. OOBACHATD
POJIb HEOPTAHUYECKUX U
OpPraHUYECKUX

B€HIICCTB B KJICTKC
XapaKTepI/BOBaTL KIJICTKY

KaK CTPYKTYPHYIO €AMHUILY
JKUBOTO.

Pa3Butue nmoznaBaTeabHOTO
UHTEpeca K

M3Y4YeHHIO OUOJIOTUH U
MCKITPCIMETHBIX

3HAHUH MPU U3YUCHUU
MaTepHuala o

XUMHYECKHX CBSI3SX B
MOJIEKYyJIaX BEIIECTB,
UCKYCCTBEHHOM TIOJyYE€HUU
OpraHUYECKUX

BEIIIECTB | JIp.

Pemenne Gnonornuyeckux
3a1a4 B IEIIX
MOArOTOBKH K EI'D.

[IpoBoauTH OMOIOTHYECKHE
WCCIIEIOBaHUS U JIENaTh
BBIBOJIbI HA OCHOBE
MIOJIyYE€HHBIX PE3yJIbTaTOB.

[IpuMeHATs MOJETU U CXEMBI
IUIST  peUmieHHsT YIeOHBIX U
MO3HAaBaTEJIbHBIX 3a/1a4;

Bnagets mpuémamu
CMBICJIOBOI'O UTCHHSI,
COCTaBJIATH TC3HCHI U ITJIaHbI -
KOHCIICKTEI IO pe3yjibTaTaM
gTeHuUs; KIacCU(UIIMPOBATH
Y BBIOMPATh KPUTCPUH TS
KJaccuukanuu.

Ogma;
HWHTEJI
YMEHI
JIOKa3
paccy
aHaju
Jear

Cdop
MI03HA
HHTED
MOTHE
HaIpa
u3yue
Bunang
cocra
yueOE
uccie
JesiTe.

YmMmer!
TIPUM
MPaKT
JesTe

YBax
OTHOC

yUHTE
OJTHOK

Haxo;
CIIOPE

Kpur
OTHOLI
HIOCTY
OCO3H
OTBET!
UX 0
IToun
00yue
MOBCE

DopMm
cobct
MIO3HL
OTHOII
OMoJIC
uH(DO]
HOJTy®




18/13 | OGo6mamuMii YPOK 10 TeMe OeJKu- U3 pa-
«MoJ1ekyISpHBIi YPOBEHb MHTHOUTOPBI HCTOY
OPraHM3alMH )KUBOH NPUPOABI» Pazpy

(KOHTPOJIBHBIIi TeCT 3) 3HaTh 0 BUpycax Kak II03HA
Ypox o060bwenus u cucmemamusayuu HEKJIETOYHBIX (hopmax HHTCP
3HaHULL JKU3HU. U3yde

JI0TI0J

Marep

yueOH
Kuerounsbiii ypoens (16 u.)

19/1 | KnerouHblii ypoBeHb: 00MIas 3HaTh OCHOBHBIC Onpenensarp npeamer, Ymer
XapaKTEPUCTHKA. Kierounas METOJbI U3YYECHUS] 3aJ1a4d 1 METObI HEOOX
Tcopui KJICTKH, OCHOBHBIC HCCIIEeIOBAHUS IUTOJIOTHN 3HaHH

MOJIOKEHUS KaK HayKH. reopy

J;aﬁopaTopHaﬂ padora 5 KITETOUHOH TEOPHH; IIOHMY

T

€XHUKA MHUKPOCKOIHPOBAHUSA HMETb IPEACTABICHAE | (fpscHaTE SHATCHIE CTpoe

«CpaBHeHHEe CTPOCHMS KJIETOK 0 KIICTOUHOM YPOBHE b yHKI

pacTeHuii, )KUBOTHBIX 4 [HATONIOTHICCKIX opras

N OpraHu3aIy >KUBOTO

rpudoB U 0aKkTepuii Mo p I HCCHGHOB%HHH Al OBia

a3BUTHS OMOJIOTHHU U BJIa)

MHKPOCKOIIOM Ha Onpenenenue E PYTHX GHOIOTHUECKHX HHTEN

rOTOBbIX MHKPOIpPeENnaparax u ux OCHOBOIO/IATAIOIIHX mayx yMens
OMHMCAHUE). .

TIOHSATHM: JOKa3

LIUTOJIOTHUS, METOJIbI |

Beoouwiii. Axmyanusayus snanuil H3VUCHHS KIEeTKU OO6psicHATE 3HAUCHHE paccy

yu , .

KJICTOYHOU TEOpUU IS aHaIN

20/2 | CtpoeHMe KIICTKH. YIBTPaUeHTPH(YTHPO pa3BUTHUS OHMOJIOTUN Aenar
Knerounas memOpana. BaHHC, KICTOTHAL

K . TEOPHSL. Cdop

Hutonnasma. KineTounbri 3 6 XapakTepu3oBath KIC€TKY | 103u3

ueHrtp. Lurockener HaTh OCOOEHHOCTH

. CTPOCHUS KIIETKU KaK CTPYKTYPHYIO UHTEP

JlabopaTopnasi padora 6 p & JIMHHITY SKHBOTO MOTH]

«Hab0aogenne dyKapuotr u y ) HALDA

IJ1a3MOJIN3a M J1eNJ1a3M0/1M3a B TIPOKApHOT. s yg o

KIeTKax CTpoeHHe KIeTKH. BoigensTs cyliecTBeHHbIE Borar
KOKHLBI JIYKa». CXOJICTBO MPU3HAKU CTPOCHUS

KJIETKH. cocra

MIPUHLUIIOB yIe6H

beceda IOCTPOEHUS KJIETKH. ece

21/3 | Pubocomsl. Sapo OCHOBHBIE YaCTH Pa3nuyaTh Ha TaOINLIAX U o
DHJI0MIa3MaTUYECKas! CETh. OpraHOUIbI KJIETKH, TOTOBBIX |

uX QyHKIHH MHKPOTIpEnapaTax Ymer
. TTPUM
Kombunuposannuii. OHpCI[eJIeHI/IC OCHOBHEIE UACTH 1 p
22/4 | Bakyomnu. Komrmiekc I'osb k. HpaKT
OCHOBOIIOJIATAFOIIINX OpraHOU/bI KJIETKHU. esiTe
JInzocomsl. N A -
a6 6 . MOHSATHUH,
aboparopHasi paGora
paTop p XapaKTepU3YIOIINX HaGmrogate ¥ onmMCBIBATh | Ypax
«IIpurorosienue, 6
OCOOCHHOCTH KJICTKH Ha TOTOBBIX OTHOC
paccMaTpuBaHue U ONUCAHUE CTPOCHUS OPTaHOMIOB | MUKpONpENapaTax yuTe
MHKPOINPenapaToB KJIETOK KT
2 €TKH. OLHOF
pacTeHuii». 06 5
Kombunuposanssiil 3HATE 06 OGMEHE BACHITH OCOOEHHOCTH

23/5 | Muroxonapuu. [lnactupl. BCHICCTB 1 KJIETOYHOTO - CTPOCHHA Haxo,
Opranouns! gsrkenns. Kierounsie HPEBPAICHUE OpraHu3MOB. BbIABIATH CHOPE
e — SHEPIUH KaK OCHOBE B3aUMOCBSI3U MEXKITY

JKU3HEEATEILHOCTH CTPOEHHEM M (PYHKIMAMHU Hpox;

JladopaTopnas padora 8




«Haoaonenne

JBHKEHHS IUTOIJIA3MBI HA
npuMepe JUCTa

) (1)1 (37 5N

Kombunuposannulil.

24/6

Oco0eHHOCTH CTPOEHUS KIETOK
IIPOKAPUOTOB U

9YKapuOTOB.

JlaGoparopHnasi padora 9
«CpaBHeHue

CTPOEHHUA KJIETOK PACTeHMH,
“KMBOTHBIX,

rpudoB U GaKTepuii».

Kombunuposannwiii

2517

00600 mamuii ypok 1mo reme
«OC00eHHOCTH CTPOCHUS KJIETOK
’KHBBIX OPraHU3MOB»

(KOHTPOJILHBIH TeCT 4)
Ypox 0bobwenus u cucmemamuzayuu
SHAHUL

26/8

OOMeH BelecTB U IpeBpalieHne
JHEPrHH B KIICTKE.

Ypox uzyuenus u nepsuunoco 3axpenienus
3HAHUIL.

27/9

DHepreTuvecKkii 0OMeH B KIIETKE.
Kombunuposanmuwiii.

28/10

TuIpI KJIETOYHOTO MUTAHUS.

DOoTOCHHTE3 U XEMOCHUHTE3.
Kombunuposanmuwiii.

29/11

[Tmactuyeckuii 0OMeH: OMOCUHTES

OeKOB
Kombunuposannuii.

30/12

Perynsauus TpaHCKpUIIIIUY U
TPAHCIIAIOWU B KJICTKC

U OpraHu3Me.
Kombunuposannuuii.

31/13

Jlenenue kneTku. MuTos.
Kombunuposanmuwiii.

KIICTKH.

Nmetn
MPEACTABICHHUE O
reHe, KoJIoHeE,
AHTHKOJOHE,
TPHILIETE, 3HATH
0COOEHHOCTH
MIPOIIECCOB
TPAHCIISIITUN 1
TPAHCKPUIIIUH.

3HaTh CII0CO0BI
MUTAaHUS OPTaHNU3MOB.

HNwmers
MIpe/ICTaBICHHUE O
(hazax MuTO3A,
rporecce
peRYIUTHKAITIH,
KU3HEHHOM IIHKIIS
KJIeTKH, HHTep(daze

3HaTh MPOLIECCHI
KHU3HEEATEIIbHOCTH
KJICTKH.

Omnpenenenue
OCHOBOITOJIararouX
TOHSITHM:

00OMEH BEIIIECTB,
SHEPreTUYECKUN
oOMeH,
IUTACTUYECKHI 0OMEH,
MeTabosm3M. [ ukon
n3. Knerounoe
npixanue. [uki
KpeOca.
JlpIxareapHas 1eTlb.
OKuCIUTEIIbHOE
bochopumupoBanue.

Nmetn
MPEACTABICHHUE O
THIIAX KJICTOYHOI'O
nuTaHus: GOTOCUHTE3
1 XEMOCHHTE3
3HaTh, KaK
MPOUCXOAT
OCHOBHEIE dTambl
OuocuHTe3a OcKa.
XpaHeHHe, rnepeaava
31

KIICTOK.

HpOBO,Z[I/ITB OMOJIOrHYEeCKUe
HUCCICO0OBaHUA U OCIAaTh
BbIBOAbI HA OCHOBC
INOJTYYCHHBIX PE3YJIbTATOB.

CpaBHUBATbh CTPOEHHE
9YKAPUOTUYECKUX U
IPOKAapPUOTUYECKHUX KIIETOK
Ha OCHOBE aHaIu3a
HOJY4YEHHBIX JTaHHBIX

Bbiensth cyiiecTBeHHbIC
NPU3HAKH TPOIIECCOB
oOMEHa BEIECTB.
OOBACHATH KOCMHUYECKYIO
poib GOTOCHHTE3A B
ounocdepe

Bbinensars cyiiecTBeHHbIE
NpU3HAKH TIpoliecca
OuocHHTE3a OEIKOB U €TO
MEXAaHHU3M

BBI)ICJ'IHTB CYIICCTBCHHBIC
NPU3HAKH MTPOIIECCOB
KU3HEACATCIIBHOCTHU
KJICTKH.

OOBACHAT  MEXaHU3MBI
pEeryNisiliii  TPOIIECCOB
KU3ZHEJEATEIIbHOCTH B
kietke. OnpenensaTb MUTO3
KaK OCHOBY 0€CIoJIoro
Pa3MHOXXEHHS U POCTa

[TocTpoeHne MeHTanbHOM
KapThl MOHATUI
OTPaXKaKOLLEH CYIIHOCTh
IIOJIOBOTO

Pa3MHOXEHHS OPTaHU3MOB.

[IpoaykTrBHOE OOIIIECHUE U
B3alMOJEICTBHE

B IIPOLIECCE COBMECTHOMN
yaeOHOMU

JEeSATEIbHOCTH C YYETOM
TTO3HIINH IPYTUX

oOre;
B3aUM
B TPO:
COBME
JesaTe
y4€TO
Apyru

y4dact
JIESITE.

o0cy
BIIMSIE
HaPKC
BeIIIe
MIPOIIE
Hcros
cpenc
penier
KOTHH
KOMM
opras
3a1a4

OBina;
HAyYH
HCIIOJ
OH0JIC
nccle
MIPOLIE
BEIIIO)
nabop
pabot




32/14

Jlenenue kneTku. Meiios.
IIon0BBIE KIETKU

IIpakTHyeckas padora «Pemenune

IJIEMECHTAPHBIX 3a/1a4 110

MOJIEKYJISIPHOW OHOJIOTHI.
Kombunuposanmuwiii.

33/15

O06o0mawmmii ypox mno reme
«KJ1eTo4HbIi ypOBEeHb
OPraHM3alHu >KUBOW NMPHUPOIBI»
(KOHTPOJILHBII TecT 5)

Ypox 0bobwenus u cucmemamuzayuu
SHaHUt

34/16

Oo6o06maromuit ypok
KOH(EepeHIHsI 0 uToram
yueOHO-UCCIIeI0BaTENIbCKON
Y TIPOCKTHOM JeSITETbHOCTH

Ypox 0b0obwenus u cucmemamuzayuu

peanuzanus
HacJIeICTBEHHOM
nH(popManuu B
KJIEeTKE. YMETh
MOJIBL30BaThCS
TCHETUYCCKUM
KOJIOM.

Pemarn
OMOJIOrHYECKHUE
3aJla4n, CBSI3aHHEIC

C OmpecICHuEM
IIOCJICAOBATEIIbHOCTH
HYKJICMHOBBIX KHUCJIOT
Y YCTaHOBJICHHEM
COOTBETCTBUI MEXKITY
HEel u
MOCJIEI0BATEILHOCTh
O aMUHOKUCJIOT B
MENTHIE.

3aJIa4H 110
MOJIEKYJIIPHOU
Oouooruu

YYaCTHUKOB JESITEITbHOCTU
IIpH 00CYXJI€HNN
BOIPOCOB MEMOTHUYECKOTO
JACJICHUA KICTKH.

OBnazeHue MeTo1aMu
HAy4YHOTO [MO3HAHUS B
Mpollecce CpaBHUBAHUSA
IPOIIECCOB MUTO3a U
Me€103a, TPOLECCOB
00pa3oBaHUs MYXKCKUX U
YKEHCKHX IOJIOBBIX KJIETOK y
YelioBeKa.

JleMOHCTpanus HaBbIKOB
MO03HABATENbHOM
pednekcun
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