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PABOYAJI ITPOTPAMMA

yueOHOro mpeamera «buosnorusy
(6a30BbIiA YPOBEHB)
s 10-11xmacco
COCTaBIIEHa Ha OCHOBE (heJlepaibHOil pabodeil mporpaMMbl
cpenero obmero oOpasoBanus npeamera «buonorus»
ms 10-11 kmaccos
00pa3oBaTeIbHBIX OpraHM3aLlHii.

Atnanayn 2023r.



Pa0ouast nporpamma
nmo ouoJioruu 10 xaacc

(ITpeametnas nmuHUS yaeOHUKOB «JInHus xu3au». 10—11 kmaccsl: yued. mocobue ams o01eo0pa3oBaTebHbIX. OpraHu3anuii: 6a3oBblii ypoBens / B. B.
[Taceunuk, I'. IT'. lIBenos, T. M. Edumona. — M. : I[Ipocsemienue, 2017)

PaGouas nporpamma cocraBiena Ha ocHoBe DenepanbHoro I'ocyaapcTBeHHOr0 cTaH apTa, MPOrpaMmMbl IO OMOJIOTUY /ISl 00111e00pa30BaTENbHbBIX KO
(coopauk buonorus. Paboune nmporpammel. [Ipenmernas nmunus yaeOHUKOB «JInHus sxu3nm». 10—11 kmaccsl: yue0. mocobue s
001e00pa3oBaTeNIbHBIX. OpraHu3anuii: 0a30Bbiid ypoBeHb / B. B. Ilaceunuk, I'. I'. IlIBernios, T. M. Edumora. — M. : TIpocsemenue, 2017), mOJIHOCTHIO
oTpakaromie cogepkanue [I[pumepHON pOrpaMMBl, C TOTIOJIHEHUSIMH, HE MTPEBHIIAIOIIMMU TPEOOBAaHUS K YPOBHIO IIOATOTOBKH 00yYaArOIIUXCSL.
HopmaTuBHO-paBoBbI€ TOKYMEHTHI, HA OCHOBAHUM KOTOPBIX pa3padoTaHa padouasi mporpamma:

e denepalibHBII rOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTAHIAPT CPEIHETrO 00IIero oopasoBanus (yTB. MpUKa3oM MUHHCTEPCTBA 00pa30BaHUS U HAYKH
P® ot 17 mas 2012 r. N 413). Ilognyukt 6 uzmeneH ¢ 7 aprycta 2017 r. - [Ipukas MunoOpaayku Poccun ot 29 urons 2017 r. N 613
®enepanbublit 3akoH PO ot 29.12.2012 Ne 273-03 "O6 ob6pazoBanuu B Poccuiickoit denepanuny, ct. 2, 1. 9;
®denepallbHbII rOCYAapCTBEHHBIN 00pa30BaTENbHbBIN CTaHIAPT;
nucbMo MuHuctepcTBa oopazoBanus u Hayku PD ot 19 anpens 2011 r. Ne 03-255 «O BBenenun eaepaibHOTo rocyJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAapTa O0IIero 00pa30BaHUSY;

® (hbenepanbHBIN NIEpPeUCHb YICOHUKOB, PEKOMEHIOBAaHHBIX MUHUCTEPCTBOM 00pa3oBaHus U Hayku PD K HCIIOJIB30BaHUIO B 00pa30BaTEIIbHOM
npolecce B 001eo0pa3zoBaTeNbHBIX yupexaeHusx, Ha 2019-2020 rr., np. MunuctepctBa obpa3zoBanust 1 Hayku PO Ne 345 ot 28.12.2018

® npuxa3 MunucrepctBa oopazoBanus u Hayku P®D Ne 1577 ot 31.12.2015 r. «O BHecenun usmenenuit B ®I'OC OO0, yTBepxkAEHHBIN NPUKA30M
MunucrepcrBa o6pazoBanus u Hayku P® ot 17.12.2010 r. Ne 1897»;

® OCHOBHOI 00pa30oBaTeIbLHON MpOrpaMmoii cpeaHero (mosHoro) obmiero oopazosanuss MBOY COILL Ne 68;

¢ yyebHbIM TIaHOM MBOY COIINe 68;

Ha OCHOBE:

e IIporpamma: IIporpamma no 6uonoruu st o6meoOpa3zoBaTenbHbIX K0 (cOopHuK buonorus. Paboune nporpammel. [IpenMerHas nuHus
yaeOHUKOB «JInHus xxu3Hm». 10—11 kmaccer: yue6. mocodue asis 001meoopa3oBaTeIbHBIX. OpraHu3anuii: 6a3oBeiii ypoens / B. B. [laceunuk, I'.
I'. IIBenoB, T. M. E¢umoBa. — M. : Ilpoceuienue, 2017

e VyebHuk: buonorus. O6mas 6uonorus. 10-11 ki.: yaeOHuk 111 061eodpa3zoBaTenbHbIX yupexaenuil / A.A. Kamenckuii, B.B.[laceunuk,
A.M.Py6moB: - M., IIpocsemenne. 2019 .


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

[TOACHUTEJIbHAA 3AITMCKA

[Ipennaraemas pabouas mporpaMma peaau3yercs pu UCroib3oBaHuu yueOHukoB «buomnorus. 10 knace» u «buonorus. 11 kmacey» non
penakmueit mpodeccopa B. B. [Taceunnka. [Iporpamma cocraBiieHa B COOTBETCTBHH ¢ TPEOOBAHUSAMU K pe3yabTaTaM CPEJIHETo 001ero oopa3oBaHus,
yTBepxkAeHHbIMU DeiepabHbIM FOCYAapCTBEHHBIM 00pa30BaTEeIbHBIM CTAHJAPTOM CPEIHETO
o01ero oopa3oBaHusl.

[IporpamMma pazpaborana ¢ y4€TOM aKTyallbHBIX 33[1a4 00y4eHUsI, BOCIUTaHUS U pa3BUTUA oOyuaromuxcs. [IporpamMMa yuuThIBaeT ycioBus, HEOOXOAUMbIE
AJId pa3sBUTUSA JIMYHOCTHBIX U ITO3HABATCIIbHBIX KAYCCTB 06y‘-IaIOH_II/IXC$I.
[Tporpamma BKJIIOUAET 00513aTENbHYIO YacTh yueOHOT0 Kypca, 3JI0KeHHYIO0 B «[IpuMepHOii 0CHOBHOI 00pa3oBaTenbHON IporpaMme 1o OMOoJI0ruH Ha
YpOBHE cpeiHero obiiero oopazoBaHus» U paccuntana Ha 70 yacoB. B mporpamme coaepKuTcsi mpuMepHbIi epedeHb Tab0PaTOPHBIX U MPAKTHUYECKUX
pa60T, HC BCC U3 KOTOPBIX O6$I3aTeHBHBI JJIA BBITIOJIHCHUS. Yuurens MOXKET BbIGpaTb W3 HUX TC, IUIA NPOBCACHUA KOTOPBIX €CTh COOTBCTCTBYIOIIUC YCIIOBUSA
B IIKOJIE.

OcBoeHme mporpamMMebl 1o OMOJIOTHH 00ECIICUNBAET OBIIAZICHUE OCHOBAMH YUeOHO-HCCIIE0BATENBCKOM IEITETbHOCTH, HAYYHBIMH METOAAMU
pelIeHUs PA3IMYHBIX TEOPETUUYECKUX U MTPAKTUYECKHX 3a]1au.
N3yuenne 6uonoruu Ha 6a30BOM YPOBHE OPUEHTUPOBAHO HA oOecrieueHrne 0011eo0pa3zoBaTebHON U 00LIEKYIBTYPHON MOATOTOBKHM BBIITYCKHUKOB.
Ha 6a3oBoM ypoBHe u3yuenue npeamera «buonorus», B 4acT GOPMUPOBAHUS Y 00YUAIOIIMXCS HAYYHOTO MUPOBO33PEHHUS, OCBOSHUS OOIICHAYYHBIX
MCTOJ0B, OCBOCHUS ITPAKTUYCCKOIO NPUMCHCHHA HAYYHBIX 3H3.HI/II71, OCHOBAHO Ha MCXKIIPCAMETHBIX CBA3AX C IIPEAMCTAMHA oOJacTen CCTCCTBCHHBbIX,
MaTeMaTUYECKUX U TYMaHUTAPHBIX HAYK.

PaGouas nporpamma mo OGMOJOTUH BKIIOYAET CIEIYIOIINE Pa3aeIbl:

1. [TosicHuTENBHAS 3aTTUCKA.

2. O0u1ast xapakTepUCTHKa yUeOHOT0 MpeIMeTa ¢ OINpeJIeIeHUEeM Lieseit 1 3a/1a4 €ro U3y4eHus.
3. Mecto Kypca 6moyioruu B yueOHOM ILJIaHe.

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

6. [Inanupyemsble pe3ynbTaThl U3y4eHHs Kypca OUOIOTHH.

7. KasleHtapHO-TEeMaTHYECKOE IIJIaHUPOBAHUE.

OBILIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA

B cucreme ecrecTBeHHO-Hay4HOTro 00pa3oBaHus OMOJIOTHS KaK y4eOHBIHM MpeaMeT 3aHMMAaeT BaKHOE MECTO B (POPMUPOBAHHUH: HAYYHOH KapTUHBI
MHpa; GYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOMMOM [l MOBCETHEBHOM KU3HU; HABBIKOB 3710POBOT0 M 0€30IaCHOTO I YeJIOBEKa U OKpYXKaroleil cpeibl
o0pa3a )KM3HH; SKOJIOTUYECKOT'0 CO3HAHMS; [IEHHOCTHOI'O OTHOIIEHHUS K JKUBOM MPUPOJIE U YEIOBEKY; COOCTBEHHOM MO3UIIMHU MO0 OTHOIIEHHUIO K
Ouosornyeckoi H(GopMaIK, TOTydaeMoi U3 pa3HbIX HCTOYHUKOB. M3yueHne OMomoruu co3aaeT ycloBus Uit pOpMUPOBAHUS Y 00YUarOIUXCs
HHTCIUICKTYAJIIBHBIX, I'PAXXJAHCKHUX, KOMMYHUKAIITMOHHBIX 1 I/IH(bOpMaI_[I/IOHHI)IX KOMHeTeHHHﬁ.

N3ydenue kypca «buosiorus» B cTapiiel NIKoJIe HalpaBJIE€HHO HA PELICHUE CAEAYIOIUX 3a1a4:
1) bopmupoBaHue CHCTEMBI OMOJIOTHYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHON KapTHUHBI MUDA;



2) pa3BUTHE TUYHOCTU O0YYAIOIIUXCS, X MHTEIJICKTYaIbHOE U HPAaBCTBEHHOE COBEPILICHCTBOBaHKE, (JOPMHUPOBAHUE Y HUX TYMAaHUCTUYECKUX OTHOLICHUN U
9KOJIOTUYECKH 11e71eCO00PAa3HOro MOBEACHUS B ObITY U TPYIOBOM €ATEIBHOCTH;
3) BBIPaOOTKY MOHMMAaHUS OOIECTBEHHOM MOTPEOHOCTH B pa3BUTUHU OMOJIOTHH, a TaKKe (OPMUPOBAHUE OTHOIICHUS K OMOJIOTHH KaK BO3MOXKHOU
oOnactu Oyaymei MpakTUYECKON 1eATeIbHOCTH.

Ilesin Guosnoruueckoro o0pa3oBaHus B cTapuie mKoje GopMyIHUpyIOTCS Ha HECKOIBKUX YPOBHSX: II00ATBHOM, METANIPEIMETHOM, THYHOCTHOM
U NIPEIMETHOM, Ha YpOBHE TpeOOBaHM K pe3ybTaTaM OCBOEHHS COEPKaHUs MPEAMETHBIX IPOrPaMM.

I'moGanbHbIe 11eTH OMOJIOTHYECKOTO 00Pa30BaHUS SIBJISIOTCS OOIMMHE JUI OCHOBHOW M CTapIIel MIKOJIBI M ONPEACISIIOTCA COUUAIBHBIMU TPEOOBAHHUSIMH,
B TOM YHCJI€ U3MEHEHNUEM COLIMATIBbHON CUTYalluu pa3BUTUS — POCTOM MH(POPMALMOHHBIX MEPErpy30K, U3MEHEHUEM XapaKTepa U CIoco00B OOLIECHUS
U COIMAJIbHBIX B3aUMOICHCTBHI (00BEMBI M CIIOCOOBI MOTy4YeHHUsS MH()OPMAIHH MTOPOKIAIOT Psii 0COOEHHOCTEH Pa3BUTHSI COBPEMEHHBIX TOJJPOCTKOB).
HanGosnee npoayKTUBHBIMU /SIS pEIIEHUS 3a/1a4 Pa3BUTH [TOAPOCTKA SIBJIIOTCS COLMOMOpAJIbHAS U MHTEIJUIEKTyaIbHasl B3POCIOCTb.

[Momumo 3TOTO, rI06aTBHBIE HETH GOPMYTUPYIOTCS C YIETOM PACCMOTPEHHS OMOJIOTHYECKOT0 00pa30BaHuUs KaK KOMIIOHEHTa CUCTEMbI 00pa30BaHus B

LIEJIOM, TIO3TOMY OHH SIBJISIFOTCSI HanboJiee OOIMMH U COLMAIBbHO 3HAYUMBIMHU.

C yuérom BbIlIeHa3BaHHBIX MTOIX0/I0B TTI00AIEHBIMU IETSAMH OHOIOTHYECKOTO
00pa30BaHUs SIBJISIOTCS:
— couuaau3anus o0yJaromuxcs Kak BXOKICHUE B MUP KYJIbTYPbl U COLIMAJIbHBIX OTHOILIEHUH, 00eCTIEUMBAIOLIEEe BKIOUEHHUE YYAIIUXCS B TY WIM UHYIO
rpymniy a1u00 oOLUIHOCTh — HOCUTENIS €€ HOPM, LIEHHOCTEH, OpUEeHTAIMii, OCBauBaeMbIX B ITPOLECCE 3HAKOMCTBA C MUPOM JKUBOM ITPUPOIBI;
— npuolIeHne K I03HABATEIbHOM KyJIbType KaK CUCTEME IT03HABATEIbHBIX (HAYYHBIX) IEHHOCTEH, HAKOIIJIEHHBIX 00111eCTBOM B chepe
OMOJIOrNYEeCKON HAYKH.
[Tomumo 3TOTO, OMOTTOTHYECKOE 00pa30BaHUE HA CTAPILIEH CTYIIEHU MPU3BAHO 00ECTICUUTh:
— OPHEHTALMIO B CUCTEME 3TUYECKUX HOPM M LIEHHOCTEH OTHOCUTEJIEHO METO/IOB, PE3YJIbTATOB U IOCTHKEHUN COBPEMEHHON OMOJIOTMYECKOI HayKH;
— pa3BHUTHE NI03HABATEILHBIX KAYeCTB JIUYHOCTH, B TOM YHCJIE TIO3HABATEIHHBIX HHTEPECOB K M3YYCHHIO OOLINX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH 1
CcaMOMY NPOIIECCY HAYYHOTO ITO3HAHUS;
— oBJIajleHHe Y4eOHO-TT03HAaBATEIbHBIMU U [ICHHOCTHO-CMBICJIOBBIMU KOMIIETEHTHOCTSIMU JIJ1s1 (JOPMUPOBAHUS IO3HABATENBHOM U
HpPaBCTBEHHOM KYJIbTYpPbI, HAYYHOI'O MHUPOBO33PEHHUsI, @ TAK)KE METOI0JIOTHEH OMOJIOrMYECKOr0 SKCIEPUMEHTA U 3JIEMEHTapHBIMU METOJIaMH OMOJIOTMYECKUX
HCCJICIOBAHMIA;
— (hopMHpPOBaAHHE YKOJIOTHUUECKOTO CO3HAHUS, IEHHOCTHOIO OTHOLIEHUS K )KMBOW IIPUPOJIE U YETIOBEKY.

MECTO KYPCA BUOJIOT1 B YUEBHOM IIJIAHE

KommyectBo yacoB, 0TBOIMMOE Ha N3y4eHUE OMOJIOTHH B CTAPIIEH MIKOJIE, 3aBUCHT OT y4eOHOTO TUTaHa YTBEPKIEHHOTO 00pa3oBaTeIbHON
opranu3zanueil. Jlannas pabouas mporpaMmma paccuuTaHa Ha IpoBeieHNE 1 yaca KJIACCHBIX 3aHATUH B HEEIIO IPU U3y4eHUH MpeIMeTa B TEUEHHUE JIBYX JIET
(10 1 11 kmaccer). ObmIee unciio yueOHbIX 9acoB 3a 2 roja o0yuenus cocraniseT 70 4, u3 Hux 35 4 (1 u B Heaeno) B 10 kmacce, 35 4 (1 4 B Hexeno) B 11
KJacce.

Kypcy 6monorun Ha cTyneHu cpeTHero o0mero oopa3oBaHus MPEAMIECTBYET Kype OMOIOTHH, BKITFOUAIOIIHIA DJIEMEHTAPHBIE CBEICHUS 00
OCHOBHBIX OHoornyeckux oobekrax. Conepkanue Kypca OMOJIOTHMH B OCHOBHOH IIIKOJIE, CITY>KUT OCHOBOM ISl M3y4eHHs OOIIMX OMOIOTHUECKUX
3aKOHOMEPHOCTEH, TEOpHH, 3aKOHOB, THITOTE3 B CTapIIeH IIKOJIE, TJe 0CO00e 3HAUCHHE TPHOOPETAIOT
MHUPOBO33PEHUYECKHE, TEOPETUUECKUE TOHITHS.

Taxum 06pa3om, coaepikaHue Kypca OMOJIOTHH B CTapIel IIKosie, 00Jiee MOTHO pacKphIBAaeT 001IHe OMOIOTHYECKHE 3aKOHOMEPHOCTH, MPOSIBIISIOIIAECS
Ha pa3HbIX YPOBHIX OPTaHU3AMH KUBOU MPUPOJIBI.



PE3VJIbTATBI OCBOEHMA KYPCA BMOJIOI' MU

JlesTenbHOCTh 00Pa30BaTEIHLHOTO YUPEIKICHUS 00IIero oOpa3oBaHus B 00y4eHUH OMOJIOTHH B CPEIHEH (ITOTHOM) IITKOJIE JIOJDKHA OBITh HAlpaBJICHA HA
JOCTIKEHUE 00YUJaIOIMIMMUCS CIEAYIOIUX JJMYHOCTHBIX Pe3y/bTaTOB!
1) peanu3anuu TUYECKUX YCTAHOBOK MO OTHOLIEHHUIO K OMOJIOTMYE€CKUM OTKPBITUSM, UCCICTOBAHUSIM U UX PE3yJIbTaTaM;
2) mpu3HaHUS BHICOKOH IEHHOCTH JKU3HHU BO BCEX €€ MPOSBICHUSX, 3J0POBbsI CBOETO U IPYTHX JIIOJCH, pealn3alni YyCTAaHOBOK 310pOBOr0 00pasa KHU3HH,
3) chopMUPOBAHHOCTH MMO3HABATEIBHBIX MOTHBOB, HAIIPABJIICHHBIX HA MOJy4YE€HUE HOBOTO 3HAHUS B 00J71aCTU OMOJIOTUU B CBSI3U C
Oyaymei mpodecCuoHaNbHOMN ESTeNTbHOCTHIO T OBITOBBIMH NMPOOJIEMaMH, CBI3aHHBIMHU C COXPAaHEHUEM COOCTBEHHOTO 3/I0POBbS M HKOJIOTHYECKOM
0€30MMacHOCTH.
MeTanpeaMeTHBIMH Pe3yJibTATAMH OCBOSHHS BBIITYCKHUKAMH CTapIIel IIKOJIBI 6a30BOT0 Kypca OMOJIOTHH SIBIISIOTCS:
1) oBrazieHe COCTABIIAIOIIMMU UCCIIEOBATEILCKOM U MPOSKTHON AESITeNbHOCTH, BKIIIOUasi YMEHUsI BUIETh MPOOJIeMy, CTABUTh BOIIPOCHI,
BBIJIBUTATh TUIIOTE3bI, JABATh ONPEIEICHUS TIOHATHIM, KIacCU(PUIMPOBATH, HAOIIOATh, TPOBOIUTH SKCIIEPUMEHTEHI, JIeJIaTh BHIBOJIBI U 3aKITFOUCHUS,
CTPYKTYpUPOBATh MaTepual, OObSICHSITH, JOKA3bIBATh, 3aLIUIIATH CBOU HUJICH;
2) ymenwust paboTath C pa3HBIMH HCTOYHUKAMH OMOJIOTUYECKON HH(DOPMAITUK: HAXOIUTh OMOIOTUYECKYI0 HHPOPMALIUIO B PAa3IMYHBIX HCTOYHHKAX
(TekcTe yueOHHMKa, HAYYHO-TIOMYJIAPHOM TUTepaType, OMOIOTHYECKUX CIIOBAPSAX U CIIPAaBOUHHUKAX ), AaHATM3UPOBAThH U OLIEHUBATh HHPOPMAIIHIO,
npeoOpa3oBbIBaTh HHGOPMALIUIO U3 OJHON (OPMBI B IPYTYIO;
3) ciocoOHOCTH BHIOMPATH 1EJIEBBIE 1 CMBICIIOBBIE YCTAHOBKH B CBOMX JICUCTBHUAX M MOCTYIKAX MO OTHOIICHUIO K KUBOHM MPUPOJIE, CBOEMY 310POBBIO U
3JI0POBBIO OKPYIKAIOIIHX;
4) yMeHHs aJIeKBaTHO MCIOJIb30BaTh PEUYEBBIC CPECTBA JJIs JUCKYCCUU U apTyMEHTAI[UU CBOEH MO3UIINH, CPABHUBATH PA3HbIE TOUKHU
3peHHsl, apTyMEHTHPOBATH CBOIO TOUYKY 3PEHHSI, OTCTAMBATH CBOIO MO3UIIHIO.
IIpenmMeTHBIMHU pe3yJIbTATAMH OCBOCHHUS BHIITYCKHUKAMU CTapIIeH MIKOJIBI Kypca Ononoruu 6a30BOro ypoBHs SIBISIOTCS:
B nosnaeamenvnoii (unmennexkmyanvhnoit) cgepe:
1) xapakTepucTuKa coiepKaHus OMOIOTUYECKUX TeOpui (KIeTOYHas, SBONIOIMOHHAs Teopus JlapBuHa); yuenus BepHaackoro o 6uocdepe;
3aKkOHOB MeHensl, 3aKOHOMEPHOCTEH H3MEHUYMBOCTH; BKJIAJa BEIIAIONINXCS YIEHBIX B pa3BUTHE OMOJIOTHUECKOW HAYKH;
2) BbIJIeTICHHE CYIIECTBEHHBIX MTPU3HAKOB OUOIOTHYECKUX 00BEKTOB (KJIETOK: PACTUTENBHBIX U JKUBOTHBIX, TOSIAEPHBIX U SIEPHBIX, TOTOBBIX
COMAaTHYECKUX; OPTaHU3MOB: OJHOKJIETOYHBIX H MHOTOKJIETOYHBIX; BUIOB, SKOCHCTEM, OHOC(hephl) U IporieccoB (0OMEH BEIIECTB, pa3MHOXKEHHE, JIETICHNE
KJIETKH, OIJIOJJOTBOPEHHE, IEHCTBHE HCKYCCTBEHHOTI'O M €CTECTBEHHOTO 0TOOPOB, (POPMHUPOBAHNE MPUCTIOCOOIEHHOCTH, 00pa30BaHue BHJIOB, KDYTOBOPOT
BEIIECTB M MPEBpAIICHUS
SHEPTUU B IKOcHcTeMax u ouocdepe);
3) obbsicHeHNE poTi OMOIOTHHU B (HOPMUPOBAHUH HAYYHOTO MHUPOBO33PEHUS; BKIaga OUOJIOTHIECKUX TEOpUid B (POPMUPOBAHUE COBPEMEHHOM €CTECTBEHHO-
HAyYHOUW KapTUHBI MUPA; OTPUILIATEIHHOTO BIUSHUS aJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKHX BEIIECTB HA Pa3BUTHE YEIOBEKA; BIUSHUS MyTareHOB
Ha OpTaHMW3M YeJIOBEeKa, IKOJIOTHUECKUX (DaKTOPOB HA OPTaHU3MBI; IPUYHH IBOJIOINH, U3MEHIEMOCTH BUI0B, HAPYIICHUH pa3BUTHS
OpPTaHU3MOB, HACJIEICTBEHHBIX 3a00JIeBaHUH, MyTalllii, yCTOWYMBOCTH U CMEHBI 3KOCHUCTEM;
4) npuBeJIcHNE T0KA3aTENILCTB (apTyMEHTAIIHS) €INHCTBA KUBOW M HEXXHMBOM MPUPOJIBI, POACTBA )KUBBIX OPTaHU3MOB; B3aMOCBS3€H OpraH3MOB
U OKpYXaroleil cpeibl; He0OOXOAUMOCTH COXPAHEHUsI MHOT000pa3us BUJIOB;
5) yMeHue moJIb30BaThCsl OMOIOTHYECKOM TEPMHUHOJIOTHEN M CHMBOJIMKOM;



6) pelieHue MeMEHTApHBIX OMOJIOTHUECKUX 33J1ay; COCTABICHHUE HJIEMEHTAPHBIX CXEM CKPELIMBAHUS U CXEM MEPEHOCA BEIIECTB M YHEPTUU B HIKOCUCTEMAX
(memu mUTaHMA);

7) onrcanue ocoOei BUIOB O MOP(HOIOTHUECKOMY KPUTEPHUIO;

8) BBIBIIEHUE U3MEHYMBOCTH, IPUCIIOCOOIEHNI OPraHM3MOB K CpeJie 0OMTaHMsl, HCTOYHUKOB MYTareHOB B OKpY’Karollel cpefe

(KOCBEHHO), aHTPOIIOT€HHBIX U3MEHEHUI B 3KOCUCTEMAX CBOEM MECTHOCTH; U3MEHEHUH B SKOCUCTEMAX Ha OMOJIOTMYECKUX MOAECIIAX;

9) cpaBHEHHE OMOJIOTMYECKUX OOBEKTOB (XMMUYECKUI COCTAB TN KUBOW M HEXUBOW MPUPOABI, 3apOJIbIII YEJIOBEKA U APYTUX MIIEKOIHUTAIOLINX,
IPUPOHBIE SKOCHCTEMBI M arpO3KOCHUCTEMBI CBOEH MECTHOCTH ), IPOIIECCOB (€CTECTBEHHBIN M UCKYCCTBEHHBIN OTOOPEHI, ITOJIOBOE U OECIIONIOE PA3MHOKEHUS)
U GOpMYJIMPOBKA BBIBOJIOB HA OCHOBE CPABHEHMSI.

B yennocmmno-opuenmayuonnoi cghepe:

1) aHaIM3 U OLIEHKA PA3JIMYHBIX TUIIOTE3 CYIIIHOCTH XKU3HU, IPOUCXOXKIEHUE YEJIOBEKA U BOZHUKHOBEHHUE JKU3HU, IN100aIbHBIX SKOJOIMUYECKUX Ipo0iIeM

U IyTeW UX pPeLIeHUs, TIOCIEACTBUNA COOCTBEHHOM! JAEATEIBHOCTH B OKpPYXAIOIeH cpeze; O1nonornyeckoi nHpopMaIum, moy4aeMoi u3 pasHbIx
VCTOYHUKOB;

2) oleHKa 3TUYECKHUX aCIEKTOB HEKOTOPBIX UCCIIEAOBAHMI B 00JaCTH OMOTEXHOJIOTHH (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OTIOOTBOPEHHUE,

HalpaBJIEHHOE U3MEHEHHUE T€HOMA).

B cghepe mpyoosoii deamensnocmu: oBnageHue yMEHUSIMA U HABBIKAMH TIOCTAHOBKH OMOJIOTHYECKUX HKCIIEPUMEHTOB M OOBSICHEHHUS UX PE3YJIbTAaTOB.

B cepepe gpuzuueckoit 0oeamenvnocmu: 0600cHOBaHHE U cOOIIOACHUE Mep NPO(UIAKTUKY BUPYCHBIX 3a00J1€BaHUN, BPEAHBIX PUBBIUEK

(kypeHue, ynorpeOaeHIe aJKoroisl, HApKOMaHHUs); IPABUJI IOBEICHUS B OKPYKAIOILEH cperie.

COIEPXAHUE KYPCA BUOJIOT M

BuoJiorus kak KOMILIEKC HAYK O KHUBOM Npupojae

Buonorus xkak KOMITJIEKCHasI HayKa, METOJIbI HAYYHOTO TIO3HAHUS, HCIIONb3yeMble B Ononoruu. Cospemenuvie Hanpasienus 6 6uonoeuu. Pons Ouonoruu B
dbopMUPOBaHNUN COBPEMEHHOM Hay4YHOU KapTUHBI MUpPa, MPaKTUYECKOe 3HaUeHUE OMONIOrnuecKux 3HaHuil. bronorndeckue cucTeMbl Kak MpeaMeT U3yIeHHUS
Ouonoruu.
CtpykTypHBbIe U QYHKIMOHAIbHbIE OCHOBBI KU3HU

MonekynsipHble OCHOBBI )kM3HH. Heopranmueckue BeniecTa, ux 3HaueHue. OpraHudeckue BemecTBa (yriaeBoabl, JUIUAbI, O€lIKH, HYKJIEHHOBbBIE
kucnotsl, AT®) u ux 3HaueHue. buononumepsl. /Jpyeue opeanuueckue sewpecmsa kiemxu. Hanomexunonozuu 6 buonozuu.

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

Bupycsl — HeknerouHas Gopma xKU3HU, MEPbI MPOPHIAKTUKN BUPYCHBIX 3a00JI€BaHUI.

XKuznenesrenpHocTh KieTku. [Inactuueckuii oomen. @otocunTes, XeMocuHTe3. buocunTes 6enka. DHepreTuueckuii oOMeH. XpaHeHue, nepeaaya
U peanu3anus HacleACTBeHHON nHpopMaluu B kieTke. ['enernueckuit koa. I'eH, reHom. ['enomura. Bruanue naprozennvix eewjecme Ha npoyeccol &
Kemxe.

Knerounslii nuki: uatepdasa u genenue. Mutos3 u meiios, ux 3HaueHue. CoMaTuyecKue 1 MojaoBbIe KIETKH.

Opranusm
Opranusm — eanHOE 1IEN0E.
KuznenestenpbHOCTh Opranu3Ma. Perynsnust QyHKIIUN opraHu3Ma, ToMeocTas.



PasmHoxeHne opranu3MoB (Oecrosioe u mosioBoe). Cnocobwvl pasmHodiCceHUs y pacmenuti U Hcueommusix. VIHIUBUAYyaIbHOE pa3BUTHE OpraHu3Ma
(oHTOrenes). [IpuunHsbl HapyleHni pa3BUTUs. PelpoayKTHBHOE 3J0pPOBbE YETIOBEKA; MOCIEICTBHSI BIUSHUS aJIKOT0JIsl, HUKOTHHA, HAPKOTUYECKUX BELIECTB
Ha SMOpPHOHAIBHOE Pa3BUTHE 4YeT0BeKa. JKuszHenHble Yyukibl pasuvix epynn opeasu3mos.

I'enernka, MeTonbl reHETUKH. ['eHETUYECKAsk TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHBI HacieAcTBeHHOCTH . Mennensa. XpomocomHas
Teopus HacieAcTBeHHOCTH. Onpenenenue nojia. CuenjieHHoe ¢ M0JI0M HacjleJOBaHHeE.

I'enetuka yenoseka. HacneacTBeHHbIe 3a00J1€BaHUS UeJIOBEKA U UX MPENYNPEKACHNE. DTUYECKHE aCIeKThl B 00JaCTH MEIUIIMHCKON TeHETHUKH.

I'enorun u cpena. Henacinencreennas n3aMeHunBOCTh. HacnencrBenHas n3MeH4nMBOCTb. Myranuu. MyTareHsl, MX BIUSHHUE HA 3J0POBBE YEIIOBEKA.

Jlomectukanus u cenexkuus. Meronsl cenekunu. buotexHomnorusi, e€ HarpaBiIeHUs U IEPCIEeKTUBHI pa3BuTHs. buobesonacrnocme.

Teopus 3BoTIOLUH

Pa3BuTHe 5BOIOLIMOHHBIX UEH, 3BOIONNOHHAA Teopus Y. Jlapeuna. CuHTeTHYeCcKas Teopus 3BOMONNUN. CBHIETENIBCTBA DBOJIIOLMN KUBOU
npupoibl. MUKpO3BOIIOLMS U MakpodBoiitonus. Bun, ero kpurepuu. Ilomynsiiust — 3nemMeHTapHas €IMHNALA BOJIIOLUHI. J[BUKYIIIME CUIIbI SBOJIIOIIUH, UX
BJIMSIHUE Ha reHoGoH/ nomynsauuu. HanpaBieHus 3BOIIOLUH.

MHoroo0pa3ue OpraHu3MOB KaK pe3yJbTaT dBOIOUH. [IpuHIMIBI KiTaccupUKaIH, CHCTEMaTHKA.
Pa3BurTne xu3Hu Ha 3emiie

I'unoTe3bl npoucx o aeHMs )KU3HU Ha 3eMiie. OCHOBHBIE ATallbl IBOJIOLUN OPraHMYECKOro MUpa Ha 3eMiie.

CoBpeMeHHBbIE MTPEJICTABICHHS O IPOUCXO0XKICHUH YeJI0BEKa. DBOJIIOLMS YeloBeKa (aHTponorenes). J[Buxkyiue cuisl aHTporioreHesa. Pacel uenoBeka,
UX IIPOUCXOXKIECHHUE U €UHCTBO.

Opranu3msl 1 OKpY:Kal0Ias cpeaa

[TpucnocoOaeHns OpraHu3MOB K JICHCTBHIO SKOJIOTHYECKUX (DaKTOPOB.

buoreonenos. Oxocucrema. Paznoobpasue sxocucteM. BzauMooTHOIIEHUS TOMYJISALMHA pa3HbIX BUAOB B 3kocucTeMe. KpyroBopot BelecTs U NOTOK
HHEPruM B 3KOCHUCTEME. Y CTOMUMBOCTD U JUHAMUKA 3KocucTeM. [locnencTBrs BIUSHUS AESITEIbHOCTH YelloBeKa Ha dKkocucTeMbl. CoxpaHeHHe
61opa3Ho00pa3ns Kak OCHOBA YCTOHUMBOCTH 3KOCUCTEMBI.

Crtpykrypa 6uocdepnl. 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHMOC]EpHI.

Kpyzoeopomwi sewjecms 6 buocgepe.

['moGanpHBIe aHTpONIOreHHbIE U3MEHEHUs B 6rocdepe. [Ipobiembl ycToiiunBOro pasBuTus.

Ilepcnexmugvl pazeumus OUOI02ULECKUX HAVK.
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IIpumepHBbIii epeYeHb JJA00PATOPHBIX M MPAKTHYECKHUX PAa0oT (HA BHIOOP yUuMTe/Is1):

. Ucionb30Banue pa3amyHbIX METOJI0B IPU U3YYSCHHH OMOJIOTHUYECKUX OOBEKTOB.

. TexHuKa MUKPOCKOIIMPOBAHUS.

. 3y4yeHne KJeToK pacTeHUI U KUBOTHBIX 110/ MUKPOCKOIIOM Ha FOTOBBIX MUKPOIpENaparax U Ux OIUCaHUE.
. IlpuroroBnenue, paccMaTpuBaHKUE U ONMCAHUE MUKPOIIPENApPaTOB KIETOK PACTEHUH.

. CpaBHEHUE CTPOEHMSI KJIIETOK PaCTEHUH, )KUBOTHBIX, IPUOOB U OaKTEpUIA.

. 3yueHue qBM>KEHUS LIUTOIIIA3MBl.

. M3yuenue mia3smMonusa 1 Aemia3MoiIn3a B KIETKaX KOKULBI JIyKa.

. N3yuenue (hepMEHTATUBHOTO paclECIICHHsI IEPOKCUIA BOJIOPOJIA B PACTUTENIBHBIX U dKUBOTHBIX KIIETKaX.

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

. Beigenenune JJHK.

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

. I3yuenue XxpoMOCOM Ha TOTOBBIX MUKpOIIpENaparax.

. Isydyenue craanii Meiio3a Ha TOTOBBIX MUKpOIIpenapaTax.

. I3yuenue cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpEriapaTax.

. Periennie snemMeHTapHbBIX 33/1a4 M0 MOJIEKYJISIPHOI OMOJIOTHU.

. Borsinenmne IMPHU3HAKOB CXOACTBA 3ap0m)1mel71 YCJIOBCKA U APYTUX MMO3BOHOYHLIX JXMBOTHBIX KaK JOKAa3aTCJILCTBO UX POACTBA.

. CocTaBiieHHE 2JIEMEHTAPHBIX CXEM CKPEIIMBAHUS.

. Permrenne remeTmueckux 3a7ad.

. I3y4yeHue pe3ynpTaToB MOHOTHOPUTHOTO U JAUTUOPUTHOTO CKPEIIUBAHUS Y APO30(PUIIHI.
. CocTaBiieHHE U aHATIN3 POAOCIOBHBIX YEJIOBEKA.

. I3yueHune n3MeHYMBOCTH, MIOCTPOCHHUE BAPUALIMOHHOIO pPsija U BaApUALMOHHOW KPUBOM.

. Onucanue gpeHoruna.

. CpaBHeHUE BUIOB M0 MOP(POIOTHIECKOMY KPUTEPHIO.

. Onucanue mpucrnocoOJIEHHOCTH OpraHU3Ma U €€ OTHOCUTEILHOTO XapakTepa.

. BoisiBnenue npucnocobaeHnii OpraHu3MoB K BIUSHUIO PA3IMYHBIX YKOIOTUYECKUX (DAKTOPOB.
. CpaBHEHHE aHATOMHYECKOTO CTPOEHHUSI PACTEHUHN Pa3HbIX MECT OOUTAHHUS.

. MeTonsl u3mepenust GakTopoB cpeibl 0OUTaHUSI.

. I3y4yeHue 3KOJIOrMYEeCKUX alanTaluid 4eJ0BeKa.

. CocTaBiieHrEe MUIIEBLIX IIETICH.

. U3y4yeHue n onucaHue 3KOCUCTEM CBOEU MECTHOCTH.

. MogenupoBaHue CTPYKTYp U IPOLECCOB, TPOUCXOASIINX B SKOCUCTEMAX.

. O11eHKa aHTPOIIOTeHHBIX U3MEHEHHI B TIPUPOJIC.



[INIAHUPYEMBIE PE3VYJIbTATBI U3YUEHUA KYPCA BUOJIOT
B pe3yabrare uzydenust yueOHoro npeamera «buosiorusi» Ha ypoBHe cpeHero (ImoJHoro) ooiero o0pa3oBaHus BbINYCKHUK HA 0a30BOM
YPOBHE HAYUHMTCH:
— pacKpbIBaTh HA MIpUMeEpax poJib OMOJIOTHH B OPMUPOBAHUU COBPEMEHHON HAYYHOM KapTUHBI MUPA U B MIPAKTUYECKON JESATEIbHOCTH JIOCH;
— TIOHMMATh U OIMCHIBATH B3aUMOCBSI3b MEXK/Iy €CTECTBEHHBIMU HAyKaMH: OMOJOTUEH, PU3MKOI, XMMHEH; YCTaHABIINBATh B3aMMOCBS3b
IPUPOJIHBIX SBJICHUII;
— TIOHMMATh CMBICTI, Pa3JIMYaTh U OMUCHIBATh CUCTEMHYIO CBSI3b MEX]1y OCHOBOTIOJIATAIONUMHU OUOIOTUYECKUMHU TTOHATUSMU: KIIETKA, OPTaHU3M,
BHJI, DKOcUcTeMa, orocdepa;
— TPOBOJUTH FKCIIEPUMEHTHI 110 U3YUYEHUIO OMOJOTHYECKIUX OOBEKTOB U SBJICHUM, OOBSICHATH PE3YJIbTAaThl SKCIIEPUMEHTOB, aHATU3UPOBATH
uX, GOpMyIUpOBaTh BHIBOBI;
— HUCIOJB30BaTh OCHOBHBIC METO/IbI HAYYHOTO MO3HAHUS B YUCOHBIX OMOJIOTHYECKHUX MCCIEAOBAHUSIX, IIPOBOIUTH IKCIICPUMEHTHI T10
U3YYEHHUIO OMOJIOTUYECKUX OOBEKTOB U SIBJICHUM, O0BACHATH PE3yIbTaThl SKCIIEPUMEHTOB, aHATHU3UPOBATh UX, (HOPMYIHNPOBATH BHIBOJIBI;
— (GOpMyIIMPOBATh THUIIOTE3bl HA OCHOBAHHUH MTPEIJIOKEHHOW OMOIOTHIecKoi HH(OPMALIUY U TIPeIaraTh BAPUAHTHI IPOBEPKHU THITOTE3;
— CpaBHUBATh OMOJIOTUYECKHE OOBEKTHI MEXTy COOOM 1O 3a/IaHHBIM KPUTEPHSIM, JIEJIaTh BHIBOJIBI U YMO3AKIIOUEHUS HA OCHOBE CPABHEHUS;
— 00OCHOBBIBAThH €IMHCTBO KUBOU M HEXKUBOU MPUPOIBI, B3AUMOCBSI3H OPraHU3MOB M OKPYXKAIOMIEH cpeibl HA OCHOBE OMOJIOTUYECKUX TEOPHUH;
— IPUBOJIUTH MPUMEPHI BEIIECTB OCHOBHBIX I'PYIII OPraHUYECKUX COCTUHEHUN KIETKH (OEKOB, )KHUPOB, YIIIEBOI0B, HYKJIEUHOBBIX KHCIOT);
— pacrno3HaBaTh KJICTKHU (POKAPUOT U SYKAPUOT, PACTEHUN U KUBOTHBIX) 110 OMKMCAHUIO, HA CXEMAaTHUYECKUX U300paKEHUSX; YCTAaHABIIUBATH CBSI3b
CTpOeHHS U PYHKIIMI KOMIOHEHTOB KJIETKH, 000CHOBBIBATH MHOTOO0Opa3ue KIETOK;
— OOBSACHSATHL MHOTOOOpa3He OPraHU3MOB, IPUMEHSIS IBOJIOIUOHHYIO TCOPHIO;
— OOBSCHATH MPUYNHBI HACIIEACTBEHHBIX 3a00JI€BaHU;
— BBISIBJIATh U3MEHYMBOCTh Y OPTaHU3MOB; CPAaBHUBATh HACIICJICTBEHHYIO M HEHACJIE/ICTBEHHYIO U3MEHYUBOCTH;
— BBIIBJISITH MOpQosoruueckue, Gru3noIorHieckre, MoBeIeHYeCKUe alaliTalliid OPTaHu3MOB K cpesie OOUTaHUS U IEHCTBUIO IKOJIIOTUYECKUX (PaKTOPOB;
— COCTAaBJISTh CXEMBI MEPEHOCA BEIIECTB M DHEPTUHU B HKOCHCTEME (I[EMU MTUTAHHUSA);
— TPUBOJIUTH JI0KA3aTEIHCTBA HEOOXOAUMOCTH COXpaHEHHs OMopa3HO0Opa3us Uisl yCTOWYMBOTO PAa3BUTHS U OXPAHBI OKPYKAIOIIEH Cpebl;
— OIIEHUBATH JIOCTOBEPHOCTH OMOJIOTHYECKOM HHPOPMAIIUU, TTIOTYICHHON U3 Pa3HbIX HCTOYHUKOB;
— TIPEICTABIATh OMOIOTHYECKYI0 HH(OPMAIIHMIO B BHJI€ TEKCTA, TAOIHIIbI, TpaduKa, AUarpaMMbl U JIeNaTh BEIBOJIBI HA OCHOBAaHUHU
MIPE/ICTABJIICHHBIX JAHHBIX;
— OILIGHUBAThH POJIb TOCTHKEHUI TE€HETUKHU, CENIEKIINHU, OMOTEXHOJIOTHH B MMPAKTUYECKON NEATEIbHOCTH YEIIOBEKA;
— OOBSICHSTH HETATUBHOE BJIMSIHUE BEIIECTB (QJIKOTOJIsSl, HUIKOTHHA, HAPKOTUYECKHUX BEIIECTB) HA 3apOJIBIIIEBOE PA3BUTHE YEIOBEKA.
BoinyckHuk Ha 602a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYNTHCH:
— oasamv HayuHOe 00bACHeHUEe OUONOSUYECKUM hakmam, npoyeccam, s81eHUsIM, 3aKOHOMEPHOCAM, UCNOIb3YS OUOI02UYecKue meopuu
(knemoumnyio, 260JI0YUOHHYIO), YueHue 0 buocgepe, 3aKoHbl HACIEO0CMEEHHOCMU, 3AKOHOMEPHOCIU USMEHYUBOCMU,
— Xapaxmepuso6ams co8peMeHHble HaNpasieHus 8 pa3sumuly OUONI02UU, ONUCLLBAMNb UX 803MOIHCHOE UCNONIb308AHUE 8 NPAKMUYECKOU 0esmelbHOCU,
— cpasHusamsb cnocoowl Oenienus KiemKu (MUumo3 u metios),
— pewams 3a0ayu Ha nocmpoenue gppaemenma emopou yenu JJTHK no npeonoscennomy gppaemenmy nepsou, uPHK (MPHK) no yuacmxky J{HK;
— pewams 3a0ayu Ha onpedeneHue KOIuiecmaa XpoOMoCcoM 8 COMaAMUIeCcKux U NoJj08blx KIemKax, d maxdice 8 Kiemkax nepeo Hauaiom oeieHus (meuosa
UIU MUMO3A) U NO €20 OKOHYAHUU (OJI51 MHO2OKIIEMOYHBIX OP2AHU3MOB);



— peuiambvb ceHemu4ecKkue 3a0ayu Ha MOH02M6pu()H0€ CKpeuwjusarnue, cocmaejiimb CXemal MOHOZu6pMOH020 CKpewueaHusl, npumeHnsis

3AKOHbI HACNIEOCMBEHHOCINU U UCnoib3ys 6110]10214%607(‘)/}0 MEePMUHONIOCUIO U CUMBOJIUKY ,
— ycmaHaeiueams mun HAC1e008aHUS U xapakmep nposeieHUsl nNpusHaxka no 3a0aHHOU cxeme pOOOCJlO@HOﬁ, NPUMEHA 3aAKOHbL HaCﬂedcmeeHHocmu;
— OyeHueanv pesyilbmarbsl 83AUMOO0elUCEUS YeNl08eKA U OprJfCG}OLbleﬁ cpe()bz, npocHo3Upo6antb 603MOINCHbLE nocneocmeus 0essmelbHoOCmu YenoseKkd

OJIs1 CYWecmeo8aniss OmoenbHblX OUOLOSULECKUX 0ObEKMO8 U YelblX NPUPOOHBIX COOOWeCms.

Yyeono-reMaruueckuii miaan 10 kiaacce

Tembl (pa3aeibl) KoJu1-B0 yacoB
1. Beegenue 5
2. MoJiekyJIsipHblii ypOBeHb 12
3. KiieTo4HbIii YPOBEHD 16
Hroro: 33 +2 4 pe3epB

Yyeono-remaruueckuii miaan 11 kaace

Tembl (pa3aeJibl) KoJu-Bo yacos
1.Oprann3mMeHHbIN YPOBEHb 10
2.IlonynsaumoHHO-BUI0OBON YPOBEHb 8
3.OKocHCTEMHBINA YPOBEHB 8
4. buocdepHblit ypoBEeHb 9
Hroro: 35




Buab! u popmbl KOHTPOIs 1o 6uostoruu 10 kiace

Tema.

KomuectBo

UCTBCPTh

KomuuectBo
JacoB.

JlabopatopHbIX
paoor.

IIpakTueckux
pabor.

OKCKypCH.

TCCTBI

KontponbabieJlabopaTopHble U IpakTHYECKHE paObOTHI

( Ha3BaHwMe)

Bsenenue

5

2

0

0

1

UTaGoparopHas padora 1«/crnonbp30BaHne pa3IuYHBIX METOJIOB
[Py N3yYCHUU OUOJIOTUYECKUX 0OBEKTOB

UlaGoparopHas padota 2 «MexXaHU3Mbl CaMOPETYJISIIHI.

MonexkynspHbIi
YPOBEHb

1-3

13

UlaboparopHas padora 3 «OOHapyxeHne
JIunu o, yriaeBo1o0B, OCIKOB C IOMOIIBIO
KaueCTBCHHBIX PEAKIIHID»

UlaboparopHas padora 4 «Karanutmaeckas akTHBHOCTh
(hepMeHTOB (Ha MpuMepe
AMUITa3hl)»

Knerounslii ypoBeHb

17

UlaboparopHas padota 5 «TexHHKa MUKPOCKOITHPOBAHUS.
«CpaBHEHHE CTPOCHHUS KIETOK PacTeHHM, )KUBOTHBIX TPHOOB 1
OakTepHii 101 MUKPOCKOIIOM Ha TOTOBBIX MHKPOIIpETapaTax u ux
OITCAHUE.

JlaGoparopHas pabota 6 «HabmoeHue mia3mMosunsa u
IerTa3MoIn3a B KJIeTKax
KOKHIIBI JTyKay.

UlaGoparopnas pabota 7 «IIpurotosnenue, paccMaTpuBaHue U
onrcaHue
MUKPOIPENapaToB KJIETOK PACTCHUI.

UlaboparopHas padota 8 «HabmroneHue MBUKEHHS ATOTLIA3MBI
Ha TIPUMEPE JIICTA IT0JIEHY.

JlaGopaTopHas pabota 9«CpaBHEHHE CTPOCHUS KJIETOK PACTCHHUM,
PKUBOTHBIX,
rpuOOB 1 OaKTEpUii».

[IpakTiuaeckas padora 1 Pemenne sneMeHTapHBIX 33134 110
MOJIEKYJISIpHOH OMOJIOrHu.

HToro 3a rosa.

35




HOPMbI U KPUTEPUHN OLIEHUBAHUA

OuenuBaHyne yCTHOTO OTBETA y4aIMXCs

Otmetka "5" craBuTCs B ciydae:
1. 3HaHus, TOHUMaHMSL, TTIyOMHBI YCBOEHUS 00Yy4aroLMMCsl BCcero oobEMa NporpaMMHOIo Marepuaia.
2. YMeHus BBIJCIATH IJIaBHBIE MTOJIOKEHHSI B U3YYEHHOM MaTepuaie, Ha OCHOBaHUH (DaKTOB M IPUMEPOB 00001IaTh, AETaTh BHIBO/IbI, YCTAHABIMBATh
MEXIPEAMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKH IPUMEHSET ITOJIyYECHHBIE 3HAaHNUS B HE3HAKOMOW CUTYallUH.
3. OrcyrcTBUE OLIMOOK U HEA0YETOB IPU BOCIIPOU3BEIEHUU U3yUYEHHOTO0 MaTepuaa, Ipy YCTHBIX OTBETAX YCTPaHEHUE OTAENIbHBIX HETOUYHOCTEM ¢
HOMOILBIO JOIOJIHUTENBHBIX BOIIPOCOB YUHUTENs, COOII0ACHUE KYIbTYpPbl YCTHOH peun.
Otmetka "4":
1. 3HaHMe BCcero M3y4eHHOT0 IPOrpaMMHOIO MaTepHala.
2. YMeHU# BBIICTATH ITIaBHBIC TIOJIOKEHHS B U3YYEHHOM MaTepuaie, Ha OCHOBaHHH ()aKTOB U IPUMEPOB 000011aTh, AeTaTh BEIBOBI, YCTAaHABIMBATh
BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSATH I10TYYCHHBIE 3HAaHUS HA ITPAKTUKE.
3. HeznauurtenbHble (HErpyObie) OIIMOKM M HEJOUETHI IPU BOCIIPOU3BEIEHUN H3YUYEHHOI0 MaTepHalla, COOJII0IEHNE OCHOBHBIX IIPABUII KYJIbTYpPbl YCTHON
peun.
Otmerka "3" (ypoBeHb MpeICTaBICHUH, COUCTAIONIUXCS C SJIEMEHTAMU HAYYHBIX TTOHSATHH):
1. 3HaHMe U YCBOGHUE MaTepHala Ha YpOBHE MUHUMAJIbHBIX TPeOOBaHUIN MPOrpaMMBbl, 3aTPyTHEHHE IIPU CAMOCTOSITEIbHOM BOCIIPOM3BEICHU,
HE00XOUMOCTh HE3HAYUTEIbHOM MOMOIIY MPEno1aBaTesl.
2. YMeHue paboTaTh Ha ypOBHE BOCIIPOU3BEICHUS, 3aTPYAHEHUS NIPU OTBETAaX HAa BUAOU3MEHEHHbBIE BOIIPOCHI.
3. Hanuuue rpy0oit ommOKu, HECKOJIBKUX HETPYOBIX MPU BOCIIPOU3BEICHUU U3YUCHHOTO MaTeprala, HE3HAUYNTEIbHOE HECOOTIOIEHUE OCHOBHBIX MPABUIT
KYJIBTYPbl YCTHOU pEUHN.
Otmerka "2":
1. 3HaHMe U yCBOEHHE MaTepHalla Ha YpOBHE HUKE MUHUMAJIbHBIX TPEOOBAaHMM MTPOrpaMMBbI, OT/AETIbHBIE ITPEICTABICHHS 00 U3YUYEHHOM MaTepuae.
2. OTcyTcTBUE YMEHHM paboTaTh Ha ypOBHE BOCIPOU3BEACHNUS, 3aTPYJHEHNS IPU OTBETaX Ha CTAH/IAPTHBIE BOIIPOCHI.
3. Hainume HeCKOIbKUX IPyOBIX OUIMOOK, OOJIBIIOTO YKciaa HErpyObIX MPU BOCIIPOU3BEACHUH N3YU€HHOTO0 MaTepuasa, 3HauuTeIbHOE HECOOITI0IeH e
OCHOBHBIX IIPaBWJI KYJIbTYpbl YCTHOM pEUHn.

OuneHka BbINOJTHEHNS NPAKTHYECKHUX (J1a00paTOPHBIX) padoT.

Otmerka "5" cTaBUTCSA, €CIIU YYEHUK:

1) npaBUWIIBHO OMpEAEIHI 1IeTb ONbITA;

2) BBINOJIHWI pabOTy B OJTHOM 00BbEME C COOJI0/IEHHEM HEOOXOAMMOM MOCIIe10BaTEIbHOCTH MPOBEICHUS ONBITOB U U3MEPEHUN;

3) caMOCTOSITENBHO M pallMOHAIBHO BBIOPA U MOJATOTOBMII JUIs OTIbITa HEOOXO0IMMOE 000pYAOBaHHE, BCE OMBITHI IPOBEI B YCIOBUSAX U PEXKHUMAX,
00eCTIeYNBAIOIINX MTOTyYEHHE PE3YIIBTATOB U BBIBOJIOB C HAMOOIIBIIIEH TOYHOCTHIO;



4) Hay4HO rPaMOTHO, JJOTHYHO ONucall HaOIroAeHus U c(hOPMYITMPOBAT BEIBOJIBI U3 OMBITA. B IpeacTaBiIeHHOM OTYEeTe MPAaBUIBHO U AKKYPATHO BBITIOTHUI
BCE 3aIMCH, TaOIHIIbI, PUCYHKH, TPadUKH, BBIYMCICHUS U CIENal BBIBOIbL;
5) mposBISET OPraHU3aALMOHHO-TPYAOBBIC YMEHUS (ITOIIEPKUBAET YUCTOTY pabOYEero MECTa U MOPSI0K Ha CTOJIE, SKOHOMHO HUCIOJIB3YET PACXOIHbIC
MaTepHuabl).
7) SKCIIEPHUMEHT OCYLIECTBIISET 10 TUIAHY C YYETOM TEXHUKH O€30MaCHOCTH U MPABMII pabOTHI C MaTEpUaIaMu U 000PYIOBAaHUEM.
Otmetka "'4" cTaBUTCS, €CIIM YYSHUK BBITTOJIHIII TPEOOBAaHUS K OIleHKe "S", HO:
1. OIIBIT IPOBOJUII B YCIIOBUSIX, HE 00ECTIEUMBAIOIINX TOCTATOYHON TOUHOCTH U3MEPEHHUIA;
2. uiau ObUIO JIOMYIIEHO JABAa-TPH HEJI0UETa;
3. wiu He 6osiee 0THOM HErpyOOl OMMOKU M OJJHOTO HEA0YETa,
4. Uy SKCTIIEpUMEHT MPOBE/ICH HE TIOJTHOCTHIO;
5. WM B ONMCaHUU HAOJIIOJJCHUI U3 OIBITA JIOMYCTHII HETOYHOCTH, BBIBOJIBI ClIEJIajl HEMOJTHBIE.
OtMmerka "3" craBuUTCS, €CIIN YUEHUK:
1. mpaBUIIBHO OMPEAEIIHII IIETTh OMBITA; pAOOTY BBHIIIOIHAET MPABUIHHO HE MEHEE YEM HAIOJIOBUHY, OHAKO 00BEM BBITIOJTHEHHON YaCTH TaKOB, YTO
MO3BOJIET MOMYYUTh MPABUIBHBIC PE3YAbTAThl U BBIBOJIbI [0 OCHOBHBIM, MPUHIIMITHAIBHO BAXKHBIM 3a7auaM padoThI;
2. unu moa0op 000pyIOBaHMsl, O0BEKTOB, MATEPHAIIOB, @ TAKXKE PAOOTHI 110 HAYAITY OIBITA MTPOBEII C MTOMOIIBIO YUYUTEIS; WIH B XOJI€ IPOBEACHUS OIbITA U
U3MEpEHU ObLTN JOMYIIEHBI OIKUOKY B OMMMCAHUU HAOMIOAeHH, POPMYITHpPOBAaHUH BHIBOJIOB;
3. ONBIT IPOBOJMIICS B HEPALMOHAIBHBIX YCIOBUSX, YTO MPHUBEIIO K MOIYYCHHIO PE3YIHTATOB C OONBIICH MOTPEITHOCTHIO; M B OTYETE OBUIM JOIYIIEHBI B
o011eil cnoKHOCTH He 6oiee ABYX OIIMOOK (B 3aHUCAX €AMHULL, U3MEPEHUAX, B BBIYUCIICHUAX, rpadukax, Tabmumax, cxemax, U T.J.) He MPUHIUITHATILHOTO
JUTSL JAHHOM pabOThI XapakTepa, HO MOBJIUSABIINX HA PE3YJIbTAT BHIIOTHEHHUS;
4. nomyckaeT rpy0Oyro OMOKY B X0JIe SKCIIepUMEHTa (B 00bICHEHUH, B 0hopMIIeHUU PadOThI, B COOJIIOIEHUH MPAaBUI TEXHUKU O€30MaCHOCTH MPH padboTe C
MaTepHrajaMH U 000pyA0BaHUEM), KOTOpAsi HCIIPABISETCS MO TPEOOBAHUIO YUHUTEIIS.
OtMmertka "2" craBUTCS, €CIIN YUEHUK:
1. He ompenenHiT CAaMOCTOSTENHHO IIeJTh OIBITA; BHIIOJIHIII pabOTy HE MOITHOCTHIO, HE TIOATOTOBIII HY)KHOE 000PY/I0BaHHE U 00HEM BBITOJTHEHHOW YaCTH
paboThI HE MO3BOJISIET ClIeNaTh MPAaBUIIbHBIX BHIBOJIOB,;
2. VTN OTIBITHI, U3MEPEHUS, BEIYMCIICHUS, HAOIIOJCHUS TIPOU3BOIMIINCH HETTPABHIIBLHO;
3. unu B Xo/ie paboThI M B 0TYETE OOHAPYKWINCh B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUCHHbIE B TPEOOBaHUAX K oleHke "3";
4. nomryckaert ABe (1 6osee) rpyObie OITMOKU B X0/1€ IKCIIEPUMEHTA, B 00BSICHEHNH, B 0OpMIIEHUU PabOThI, B COOTIOICHUHN TTPaBUJI TEXHUKU 0€30MTaCHOCTH
npu paboTe ¢ BelecTBaMH U 000pyJ0BaHUEM, KOTOPbIE HE MOXKET UCIIPaBUTh JJake 110 TPEOOBAHUIO yUUTEs.
OneHka caMoCTOATEbHBIX MUCbMEHHBIX U KOHTPOJIBHBIX PadoT.
OtMmertka "'5" craBuUTCS, €CIIN YUEHUK:
1. BeImIONTHIIT paboTy 6€3 OmnuOOK U HEJOUETOB;
2) nomycTui He 6oJiee OJJHOTO HeloueTa.
Ot1metka "'4" cTaBUTCS, €CITM YYEHUK BBIMTOJIHUI paOOTy MOJHOCTHIO, HO JAOMYCTHII B HEM:
1. He Gonee 0/1HOM HETPYyOOI OMIMOKU M OAHOTO HEIOYETa;
2. win He 0oJiee ABYX HEIOYETOB.
Otmerka "3" cTaBuTCA, €CIIM YUEHUK PAaBUIBHO BHITIOJIHUI HE MeHee 2/3 paboThl MU TOMYCTHI:
1. He Oonee ABYX TPyObIX OMINOOK;
2. win He 6osee oJHOU TPYOOH 1 01HOM HEerpyOoit OIIMOKK U OJHOTO HEJ0YEeTa;



3. unu He 6oJiee IBYX-TpeX HEerpyobIX OIMOOK;
4. Wi OAHOU HETrpyOOU OIMMOKU U TPEX HEOUYETOB;
5. WM IPU OTCYTCTBUU OMIMOOK, HO NP HAIWYUH YETHIPEX-TISITH HEAOUYETOB.
OtmMmeTka "'2" cTaBUTCA, €CJIU YYEHUK:
1. TOMYCTHII YMCIIO OMMOOK U HEOUETOB MPEBOCXOIAIIEee HOPMY, TPU KOTOPOI MOXKET ObITh BhICTaBJIECHA OlleHKa "3";
2. WIN ecii NPaBUJILHO BBIIIOJIHUII MEHEE II0JIOBUHBI PAOOTHI.
OueHka BbINOJTHEHUS TECTOBBIX padoT 1o dmosioruu:

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

OueHuBaHue NPOECKTHOW PadOTLI IO OMOJIOTNH

O01me TpedOBaAHUA K NPOECKTHOM padoTe Mo OM0JI0rnu.

[IpencraBnsiemMblii MPOEKT JOKEH UMETh TUTYJIBHBIN JIUCT C yKa3aHUeM: (paMuiiny, MMEHH, OTYECTBA MCTIOJIHUTENSI M PyKOBOAUTENS (€ii) MpoeKTa, Ha3BaHHE
MPOEKTA, TO/Ia HAITMCAHUS pa0OThI, YKa3aHUEM IeJIeH U 33]1a9 TPOSKTHON paOOThI.

Coneprkanne MpOeKTHON PaOOThI TOJDKHO BKIIFOYATh TAKUE Pa3/eiibl, KaK:

— BBeJIeHHE, B KOTOPOM 0OOCHOBBIBAETCS aKTYaJIbHOCTh BRIOPAHHOM MIIM paccMaTpUBAEMO MPOOIeMbI;
— MECTO U BpeMs BBIIIOJHEHUS paldoThI;
— KpaTKoe ONMHMCaHUEe UCIIOIb3yEeMbIX METOJIUK C CChIJIKAMH Ha UX aBTOPOB (€CJIM TaKOBbIE HEOOXOAMMBI [T pabOThl MM UCIIOIb30BAIKCH B HEM);
— CHCTeMaTU3HMpOBaHHbIE, 00pabOTaHHBIE PE3yJIbTAThl HCCIEIOBAHUM;
— BBIBO/JIBI, C/I€JIAHHBIE MIOCJIE 3aBEPILIEHHs paOOThI HaJl IPOEKTOM;
— TPaKTHUYECKOE UCIIOJIb30BAHNUE PE3YJIBTATOB IIPOEKTA;
— couuanbHasi 3HaUMMOCTb [TPOEKTA;
— TpusoxkeHue: pororpaduu, CXeMbl, YEPTEKHU, TepOapuu, TaOIHIIBI CO CTATUCTUYECKUMU TaHHBIMU U T.JI.
Kpurepuy onieHKH NPOEKTOB 10 OMOJIOIHH:

— YETKOCTb ITOCTABJICHHOW LIENH U 33/]a4;

— TeMaTH4ecKas aKTYaJIbHOCTh U 00bEM HCIOJIb30BaHHOM JTUTEpaTypHI;

— 000CHOBaHHOCTH BBIOPAHHBIX METOJIMK ISl IPOBEICHUS UCCIIEIOBAHMUI;
— TMIOJIHOTA PacKphITUSI BEIOPAaHHON TEMbI IPOEKTA;



000CHOBAHHOCTB BHIBOZOB M UX COOTBETCTBHE IIOCTABJICHHBIM 3aa4aM;

YPOBEHb MPEICTABICHHBIX JAHHBIX, TOJYYSHHBIX B X0JI€ UCCIEeI0BaHUs BEIOpaHHOW po0seMbl (00beKTa), X 00paboTKa (IIpu HEOOXOIUMOCTH);
aHaJIN3 MOJTYYCHHBIX 1aHHBIX;

HaJIM4ue B paboTe BBIBOJIA MIIM NPAKTHYECKUX PEKOMEHIALNII;

Ka4ecTBO ohopmiieHHs padoTHl (Hanu4yue (hoTOMaTepHaIoB, 3apUCOBOK, CIIMCKA HUCIIONIB3yEMOH JINTepaTyphl, TepOapHbIX MaTepHUAIOB K IPOEKTaM I10

OOTaHMKE U T.1.).
KpuTepnn oeHKH BBICTYIICHUS JOKJIATYNKA 110 3AIIHTE MPOEKTA:

000CHOBAHHOCTbH CTPYKTYPHI JJOKJIA/1a;

BBIYICHEHHE ITIaBHOTO;

MOJTHOTA PACKPHITHS BEIOPAHHOM TEMATUKU UCCIIETOBAHMS IIPH 3aLIUTE;

HCIIOJIb30BAHNUE HATJISIIHO-UJUIFOCTPATUBHOTO MaTEPHANIA;

KOMIIETEHTHOCTb, 3PyJUPOBAHHOCTH JOKJIAI4YMKa (BBICTYMAIOMIET0) U yMEHHE ero OBICTPO OPHEHTHPOBATHCS B CBOEH paboTe MpH OTBETaX Ha

BOIIPOCHI, 33]]aBa€Mble KOMUCCHEN (WIEHAMU JKIOPU UM SKCIIEPTHON KOMHUCCHEN);

YPOBCHDB IIPCACTABIICHUS JOKJIa[a I10 IPOCKTY (YMGHI/IC ITOJIB30BAaTHCA IIPU U3JIOKCHUHN JOKJIa[la U OTBECTAX Ha BOIIPOCHI MATCpUATIaMU, IMOJIYUCH HBIMU

B X0J€ I/ICCJICIIOBB,HI/IFI), YCTKOCTb MU ACHOCTH IIPHU OTBETAX HA BCC BO3HUKAIOIIHMEC B XOAC AOKJIaZa BOIPOCHI IO MPOCKTY, UTO ABJIACTCA HCOTHECMJIICMbBIM
IIOKa3aTcJIEM CaMOCTOATCIIbHOCTH BbIIIOJIHCHUA pa6OTBI 10 BbI6paHHOﬁ TEMC.

Jlutepartypa u cpeacTBa 00yueHHs:

[Tporpamma: ITporpamma o 6uosoruu st 001e06pa3zoBarenbHbIX MKOI (cOopHUK bronorus. Paboune nporpammel. [lpeamernas nunus
yaeOHUKOB «JInHus xxu3Hm». 10—11 kmaccel: yue6. mocobue st 001e00pa3oBaTeNbHbIX. opraHu3anuii: 6a3oBsiii ypoBens / B. B. Tlaceunuxk, I'. I
HIBenos, T. M. Edumosa. — M. : [Ipocseuienue, 2017

VYuebnuk: buonorusa. O6mas 6uonorus. 10-11 ki.: yueOHuk 11 o61eoOpa3oBatenbHbIX yupexaenuii / A.A. Kamenckuii, B.B.ITaceunuk, A.M.PyOroB: -
M., IIpocemienue. 2019 .

JJI YYUTEIIA

NogkrwdpE

Amnacracosa JL.II. O6mias 6uonorus. Jlunakruaeckue marepuainsl. — M.: Berarana-I'pad, 1997.

bornanosa T.JI., Cononosa E.A. buonorus. CnpaBo4HMK AJIs CTApUIEKIACCHUKOB U MOCTyNaromux B By3sl. — M.: ACT-nipecc, 2006.

bonrosa N.B. CoopHuk 3ana4 mo obmie 6unosorun st moctynaromux B BY3e1. — M.: Onukce 21 Bek, 2005.

3axapoB B.b., MamontoB C.I'., Conna HU. O6mas 6uonorus: Yue6. st 10 — 11 xi1. obmeodpazoar. Yueb. 3aBeaenunii - M.: Jipoda, 2005.

Puc 3., Crepabepr M. Ot kiteTok k atroMam: MimmocTpupoBaHHOE BBEJICHUE B MOJIEKYJIIpHYIO Onosioruto: [lep ¢ aara. — M.: Mup, 1988.

CyxoBa T.C., KoznoBa T.A., Connn H.W. O6mast 6uonorus. 10 — 11 ki.: Pabouas terpans k yueoHuky / moa pen. B.b. 3axaposa. — M.: JIpoda, 2003.
VYpoku obuieit 6uonoruu: [locodbue ms yuurens / B.M. Kopcynckas, I.H. Muponenko, 3.A. Moxkeesa, H.M. Bep3unun. — M.: [Ipocsemienue, 1986.



8. Kpukcynos E. A., [laceunnk B. B. Dxomnorus. 10 (11) knacc: Yue6. mist 6meodpaszopar. yued. 3aBeieHuid. 5-e usf., nopad. M.: JIpoda, 2001. — 256 ¢

9. Peiimepc H. @. Kpatkuii ciioBapb Ononorudeckux TepMuHoB: KH. s yuutens. — 2-e uza. M.: [Ipocsemenne, 1995. — 368 c.
10. Peiimepc H. @. Havana skonornueckux 3Hanuii.M.: U3narenscteo MHOITY, 1993. — 261 c.

11. Ounuknonenus 1ia nerer. I'nas. Pen. B. A. Bomomun.M.: ABanra+, 2001. — 448 c.

12. Bepsuwmun H.M., Kopcynckas B.M. O6mas meronuka npenojgaBanus ouonoruu. — M.: [Ipocsemenue, 1986.
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Kanenoapno - memamuuecxoe nnanuposanue «5HOJOTHA, 10 KJIACC»

1 yac B HeeJ10, Bcero 35 4 (0a30Bblii ypOBEHb)
(Yuebnuk: buonorus. O6mas 6monorus. 10-11 ki.: yaeOHuk 1715 o0meodpazoBatenbubix yapexaenuit / A.A . Kamenckuii, B.B.ITaceunnk, A.M.Py6moB: -
M., IIpocsemienue. 2019»)

Ne
n/n

Tema ypoxka/ Tun ypoka

O0yu-
cfC
OB3

IInanmpyemsble 00pa3zoBaTesIbHbIE Pe3yabTAThI

(B coorBeTcTBUU ¢ PI'OC)

JlaTa

npeaMeTHbIe MeTanpeIMeTHbIe
Yyl

JIMYHOCTHBIC

mwian | ¢akr

Beenenmne (54.)

buonorus B cucreme HayK
Beoouwuii
Axmyanuzayus 3uanuii

1/1

212 OObeKT n3ydeHust OuosIoruu

beceoa c anemenmamu obvACHEHUS,
cocmasnenue mabauyvl

Nmets npencrasieHue o OmnpenensTs MECTO
OM0JIOruH, KaK HayKe O OHOJIOTHH B CUCTEME
JKUBOU IIPUPOJE; O Hayk. OueHuBathb
npodeccusx, CBA3aHHBIX C BKJIQJ] Pa3IMIHBIX
Ouoorueii; 00 ypoBHEBOH | yuCHBIX-OHMONIOTOB B
OpraHHu3aly )KUBOI pa3BUTHE HAYKU
HPUPOBL. Ouomnoruu

Briaenste oOCHOBHBIE
3HaHue OMOJIOTHUYECKUX

METO/BI
HayK 1 00BEKTOB UX

3 OUOJIOTUYECKUX
M3y4yeHUs. 3HAHUE HCCIIeI0BAHUH.

NPU3HAKOB KM BBIX
OPraHHU3MOB, yMeHHe qaparh | OOPACHATE 3HaueHNe
YIM XapaKTEPHUCTHUKY. Guronornu s 5
Paznuuenne 00beKTOB TOTHMMATHA HayHHOH

Bocnuranue y
y4auuxcs 4yBcTBa
rOpPAOCTH 32
POCCHICKYIO
OMOJIOTHYECKYIO

HayKy.

Tlo3HaBaTenpHBIA

MHTEpEC K
©CTECTBEHHBIM HayKaM.

TTormmanne
MHOT000pasus 1
€IUHCTBA YKUBOM
NPUPOJIBbI HA




3/3

MeTo/ibl Hay4HOTO
[O3HAHUSA B OMOJIOTUHA

JlabopaTopHas padora 1
«HUcnonp3oBaHue Pa3THYHBIX

JKMBOW U HEXKUBOU
NpUpoabl. 3HAHUE U
co0II0IeHrEe TPaBUII
paboTHI B KabUHETE
ouonorumn

KapTHHBI MHpa

CocraBneHue Ha
OCHOBE pabOThI
C YYeOHUKOM U

OCHOBAaHHUHU 3HAHUM O
MPU3HAKAX KHUBOTO.

Peanuzanuun
STUYECKUX

OCHOBOIIOJIararomumx

Pa3sBUTHUA OnoJIorun

UMU

METOX0B DK APYT YCTaHOBOK IO

A p uH(GOPMaIMOHHBIMU
H3y4eHnH OHOJOrHYeCKHX MCTOUHMKAMH CXeMbr, | o1 OHHCHHIO K
00beKTOB PACKPBIBAFOMIIC OMOJIOTHYECKUM
Kombunuposarmwiil. STarlbl IPOBEAECHHUS OTKPBITUAM,

4/4 buonoruueckue cuctemsl HAy4YHOTO HCCICTOBAHHAM H HX
U UX CBOMCTBaA HCCJIECA0BAHU U UX pe3yabTaTaM;
JlaGoparopHasi padora 2 B3aUMOCBS3b.

«MexaHU3MBbI CaMOPeryJasium). YMenue onpeaessTh
KOM5MHup06aHHbZL7. LEJIb yp()Ka U CTaBUTHh
5/5 O06o0mawumii ypok mno reme: 3a/1a4K, HEOOXOMMBIC
«buoJiorus B cucremMe HayK. AL €€ TOCTHIKCHUA.
MeTtoabl HAy4YHOT O Ymenune
MO3HAHUS B OMOJIOTHM BOCIPHHUMATh
(koHTpOIBLHBIM TecT 1) uHopMaIuio Ha
Ypox 0bobwenus u cucmemamuzayuu ciyx, paboTaTh B
JHanuu COCTaBE TBOPUECKUX
TPy
MouJekyasipablii ypoBens (13 4.)
1. MonexyssipHbIii YpOBEHB: 3HaTh OCHOBHBIE METO/IbI OnpenensTop YMeTb 00BACHSTH
6/1 o011ast XapakTeprUCTHKA W3Yy4YeHUs KJIETKH; UMETh TIpeIMeT, 3a1a4H 1 HEOOXOUMOCTh
IpeJCTaBICHUE O METOIBI 3HaHUH 0 KJIETOYHON
Vpox usyuenus u nepsutnozo MOJIEKYJISIDHOM YPOBHE TEOPUU IS
3aKkpenjienus SHAHUU HCCIENOBAHNA
OpraHu3aluy KUBOTO. MTOHUMAaHUS
Heopraumieckue Bemecrsa: 3HaTh COCTaB, CTPOCHHUE U THHTOMOTHH kak €MHCTBA CTPOEHUS U
712 BOZa, COJIH } (GYHKIUU OpraHUYeCcKuX HayKH. (GYHKIIMOHUPOBAHUS
Komburuposantbiil. BEIIECTB, BXOIANINX B OOBACHATD OPraHUuYECcKOro
COCTaB KHBOTO; 3HAYCHUC MHpa.
8/3 JIunuapl, UX CTpoeHHE U (PYHKIHH. LIUTOJIOTUYECKUX o
N BJIaJICHUE
3HaTh onpeeneHue HCCIICNOBaHNM 1JIsA A
KomGunuposannuiii WHTEIUICKTYaJIbHBIMU




9/4

VYrieBoapl, UX CTPOCHHUE U
byHKIHH.

Kombunuposannuwiii

10/5

benku, coctaB u CTpyKTypa.
Kombunuposannwiii , guloopounast
nposepka mempaoet

11/6

benku. ®ynknum 6emkoB

KomOnHMpoBaHHBIN

12/7

JlabGoparopHnas padora 3
«O0Hnapy:xeHue

Jlunuaos, yriieBojoB, 0€JKOB ¢
NMOMOIIbI0 Ka4eCTBEeHHBIX
peakuuii»

YPOK -npaAKmuKym

13/8

®epmeHThl - buonornveckue
KaTajau3aTophbl.
JlabGoparopHuas padora 4
«KaTtaautndeckas
AKTHMBHOCTH (DEPMEHTOB (Ha
npumepe

aMuJIa3bl)»

Kombunuposannuiii

14/9

O0o0mamMii ypox mo reme
«XHMMHYECKHH COCTAB KJIETKN»

(KOHTPOJILHBII TeCT 2)
Ypox 06obwenus u cucmemamuzayuu
SHAHUTL

15/10

HYKJ'IGI/IHOBI)IG KHCJIOTHI.
JIHK u PHK

Kombunuposannwiii

MTOHATHI:

aTOMBI U MOJIEKYJIBI,
OpPraHUYECKHE U
HEOpPraHUYECKUE BEIIeCTBa,
KOBaJICHTHAS

CBSI3b, MAKPOAJIEMEHTHI,
MUKPOIJIEMEHTHI,
OMOIIOIMMEDHI:
TOMOTIOJIUMEPHI U
reTepoIoINMEPHI.

OCco0EHHOCTH XUMHUYECKOTO
COCTaBa XUBBIX
OpPTaHW3MOB.

Heoprannueckue u
BelecTBa. Poisib BoJbL,
MUHEpaJIbHBIX COJIEH B
OpraHusMe.

OCco0EHHOCTH XUMHUYECKOTO
COCTaBa XUBBIX
OpPTaHW3MOB.

Opranuyeckue BELeCTBa.
Posnb yriaesonos, munuaos,
O€JIKOB, HYKJIEUHOBBIX
kucnot, AT® B opranusme

MexaHu3M JeHCTBUS
KaTaJn3aTopoB B
XUMHUYECKHUX PEaKIUSIX.
DHeprusi akTUBALUU.
Crpoenue epmenra:
AKTUBHBIN LIEHTP,
cybcTpaTHas

U IPYTUX
OMOJIOTMYECKNX HAYK
OOBSICHSTH
3HAYCHUE KICTOYHOU
TEOPUU JIIS
pa3BUTHsI OMOJIOTHU
CpaBHUBaThH
XUMHYECKHI COCTaB
KHUBBIX OPraHU3MOB
Y TEJ HE)KUBOU
IPUPOJIBI, IENIATh
BBIBOJIBI HA OCHOBE
CpaBHCHHMSI.
OOBSACHATH POJIb
HEOPraHMYECKUX U
OpPraHUYeCKUX
BEIIIECTB B KJIETKE

XapakTepu3oBaTh

KJICTKY KaK

CTPYKTYPHYIO
€IMHUILY KUBOTO.
PazButne
M03HABATEILHOTO
UHTEpeca K

M3y4YeHUI0 OUOIOTHHU
Y MEXITPEAMETHBIX
3HaHUU NpU U3yYEHUU
Marepuaia o
XHUMUYCCKHUX CBS3SIX B
MOJIEKYJIaX BEIECTB,
HUCKYCCTBEHHOM
MOJTyYeHU N
OpPraHUYECKUX
BEIIECTB U JIp.

YMCHUAMU:
JIOKa3bIBaTh, CTPOHUTH
paccyxeHus,
aHaJIM3UPOBATh,
JcJaTh BBIBOIBI.

CdopmupoBaHHOCTH
TI03HABATEIIbHBIX
HHTEPECOB U
MOTHUBOB,
HaITpaBJICHHBIX Ha
U3y4CHHE TEMBI.
Bnanenue
COCTABJISFOLITUMH
yueOHO-
UCCIIEIOBATEIIHCKON
JESATEILHOCTBIO.

YMeTh OOBACHATH U
MIPUMEHSATH 3HAHUS B
MPAKTUYECKOU
JIEATEIIbHOCTH

VYBaXUTEIBHO
OTHOCHUTBCH K
YUUTETIO U
OJIHOKJIACCHUKAM.

Haxonuts BeIXOA U3
CIOPHBIX CUTYallUN.

Kputnunoe
OTHOIIEHHE K CBOUM
MIOCTYIIKaM,
OCO3HaHUE
OTBETCTBEHHOCTH 3a
WX MOCJEICTBUSL.
[Tonnmanue




AT® u 1pyrue HyKI€OTUIBI. cnenu(pUIHOCTb.
16/11 Buramuue: KodepmeHTsr.
Kombunuposannolii Otnuruust GepMEeHTOB OT
XUMHUYECKHUX
17112 Bupycel KaTaan3aTopoB. benku-
. AKTUBATOPbI U OENIKU-
Kombunupoeanmwrii. MHIHOUTOPBI
3HaTh 0 BUpYycax Kak
HEKJIETOUHBIX (hopmax
JKU3HU.
18/13 O0o00IaIOIINii YPOK 10 TeMe

«MoutekyasipHbIi YPOBEHb
OpraHu3anMu KUBOH MPUPOIBLD»

(KOHTpOJILHBII TecT 3)
Ypox ob6obwenus u cucmemamuzayuu
3HaHUtl

Pemenne
OMOJIOTHYECKHX 3a1a4
B LIEJISIX

noarotrosku k EI'D.

[IpoBoauTh
OHOJIOTHYECKHE
HCCIIENOBAHUS U
IIeJIaTh BBIBOOGI Ha
OCHOBE TIOJTy4YEHHBIX
pe3yIbTaTOB.

[Ipumensate momenu u
CXeMBl JJI PpeIIeHUs
YIeOHBIX "
MO3HaBaTeIbHBIX 3a/1a4;

Brnanets npuémamu
CMBICJIOBOI'O YTCHHA,
COCTaBJIATh TE3HCHI U
IIJIaHBbI - KOHCIIEKTHI 110
pe3yibTaTaM UYTCHUS,
KJIacCU(UIUPOBATh U
BBIOUPATh KPUTEPUN
JUIsL KJIacCU(UKALINU.

3Ha4YeHUs1 00yUeHHUs
IUIA IIOBCETHEBHOU
KHU3HH.

dopmMupoBaHue
COOCTBEHHOI
MMO3HUIUHU I10
OTHOILIEHHUIO K
OMOJIOrHYECKOM
uHdopmanuu,
MOJTy4aeMou

U3 Pa3HbBIX
HMCTOYHUKOB.
PaszButue
[I03HABATEJILHOTO
WHTEpeca IpH
U3Y4CHUU
JOMOJHUTEIBHOTO
MaTepuana
yueOHUKa

Kuaerounslii yposens (17 4.)




19/1

Krnerounslii ypoBeHs: o01as
xapakrepuctuka. Kinerounas
TEeOpHUst

JlabopaTopnasi padora 5
TexHuka MUKPOCKONIUPOBAHUS
«CpaBHeHHe CTPOEHHSI KJIETOK
pacTeHuii, )KUBOTHBIX

rpu0oB u 0axkTepuii nojg
MHMKPOCKOIIOM Ha

roTOBBIX MUKPONpeNnaparax u
UX ONHCAHUE».

Beoouwiii. Akmyanuzayus 3nanuii

20/2

CTpoeHue KIETKH.

Krnerounast memOpana.
urommasma. Kietounsrit
ueHtp. Lurockener
JlaGoparopnasi pabora 6
«Habmonenue

IUIa3MOJIN3a M JelJIa3M0/IM3a B
KJIeTKaxX

KOKHMIBI JIYKa».

bBeceoa

21/3

PuGocomsr. Anpo
DHI0MIa3MaTUYECKAS CETh.

Kombunuposannwiii.

22/4

Bakyonu. Kommieke IN'onbmku.
JInzocomsl.

JlaGoparopnas padora 7
«IIpurorosiaenne,
paccMaTpuBaHHe M ONUCAHHE
MHKPOINPENnapaTroB KJIETOK
pacTreHuii».

Kombunuposannswiil.

3HAaTh OCHOBHbBIE METObI
U3y4YeHUs

KJIETKH; OCHOBHBIE
MOJIOXKEHHUS KIIETOYHOM
TEOpUU; UMETh
MIPE/ICTABJICHHUE O
KJIETOYHOM YPOBHE
OpraHu3aIUH KUBOTO

Onpenenenue
OCHOBOIIOJIAararoIIuX
MOHATHH:

LIUTOJIOTHSI, METOIBI
M3Yy4YEeHUs KIIETKH,
YIbTpareHTpU(YTHPOBAHHE,
KJIE€TOYHAasI

TEeopHs.

3HaTh 0COOEHHOCTH
CTPOCHHUSI KIETKU SYKapHUOT
Y NMPOKApHOT.

CtpoeHue KIeTKHU.
CX0/1CTBO MPUHITUTIOB
MMOCTPOCHHUS KIICTKH.
OCHOBHBIC YaCTH U
OpPTaHOUIBI KIIETKH, HX

byHKIIUN

Onpenenenue
OCHOBOIIOJIAraroIIMX
MMOHATHUH,
XapaKTePU3YIOIIHX
0COOCHHOCTH
CTPOCHUS OPTaHOHJIOB
KJIETKH.

3HaTe 00 0OMEHE BEIIECTB U
MIpEeBpaIleHIE YHEPTUHU KaK
OCHOBE KA3HEIEATEILHOCTH

Onpenenars
HpeI[MeT, 3a1a4u 1
METOObI
HCCICIOBAHUS
IMUTOJIOTHUHU KaK
HayKH.

OOBICHATD
3HAYEHUE
[IATOJIOTMYECKUX
HCCIIeAOBaHUM JJIs
pa3BUTHUS OMOJIOTHH
U IPYTUX
OMOJIOTUYECKUX HAYK

OOBSICHATD
3HAYCHHUE KJICTOYHOM
TECOPHUH JIJIS
pa3BHUTHS OMOJIOTUN

XapakTepu3oBaTh
KJIETKY KaK
CTPYKTYpHYIO
€IMHUILY KUBOTO.

Brinendars
CYIIIECTBEHHbBIE
IIPU3HAKU CTPOCHUS
KJIETKH.

Pazangate Ha
TaOIUIAaX U TOTOBBIX
MHUKpOTpernaparax
OCHOBHEBIE YacTH U
OpPTaHOUbI KIETKH.

VYMeTh 00BSICHATE
HEO0XOINMOCTh
3HAHUM O KJICTOUYHOMH
TEOPHH IS
IIOHUMAaHUS
€IMHCTBA CTPOCHHS 1
(O YHKITMOHHPOBAHUS
OpPraHUYECKOTO
MUpA.

Osiagenue
UHTEIICKTYaIbHBIMU
YMCHHSIMH:
JIOKa3bIBaTh, CTPOUTH
paccyxacHuUs,
aHAJIM3UPOBATh,
JIEeJIaTh BBIBOBI.

CdopMHUpOBaHHOCTH
IIO3HABATCIIbHBIX
WHTEPECOB U
MOTHUBOB,
HaIpaBJICHHBIX Ha
I/ISyLIeHI/Ie TEMBI.
Bnanenue
COCTABJIAKOIIITNMHA
yueOHo-
HCCIIeN0BATEIbCKOM
JIeSITETLHOCTBIO.

YMeTb 0OBSICHATH U
MIPUMEHSITH 3HAHHSI B
MIPAaKTUYECKOU
JEATEIbHOCTH

VBaXUTEIBHO
OTHOCHUTBCS K
YUUTETIO U
OJIHOKJIACCHUKAM.




23/5

Mutoxonapuu. [1nactumasl.
OpraHou bl 1BH>KECHHUS.
KinerouHpie BKIIOUCHUS.
JlaGoparopHnas pabora 8
«Hao0Jaroaenue

ABHKEHHUS] HUTOIIA3MBI HA
npuMepe JHMCTA
JJ101en».

Kombunuposanmuwiii.

24/6

Oco0eHHOCTH CTPOEHUS KIETOK
IIPOKapUOTOB U

9yKapuOTOB.

JlaGoparopunasi pabora 9
«CpaBHeHue

CTPOEHUS KJIETOK PACTEeHHH,
“KMBOTHBIX,

rpudoB U 0aKTepUii».

Kombunuposannwiii

25/7

O0600mamuii ypok no reme

«Oco0eHHOCTH CTPOEHUS KJIETOK

KUBBIX OPraHU3MOB)»>

(KOHTPOJILHBII TecT 4)
Ypox 0bobwenus u cucmemamuzayuu
3HaHUll

26/8

OOMeH BellecTB U NpeBpallieHue
SHEPI'UHu B KIETKE.

Ypox usyuenus u nepsuunozo
3aKpennieHus 3HaHui.

KIJICTKH.

HMeTs npencraBieHue O
reHe, KOJOHE, aHTUKOJIOHE,
TPUILIETE, 3HATh
0COOEHHOCTH MPOLIECCOB
TPAHCISIUU U
TPaHCKPHIILIHN.

3HaTh CIIOCOOBI NUTAHUS
OpPTaHW3MOB.

Nmets npencrasieHue o
¢dazax MuTO3a, MPOIECCE
peayIIMKalu, )KU3HEHHOM
[UKJIE KIETKH, nHTepdaze

3HAaTh MPOLIECCHI
KHU3HE/IEATEIIbHOCTH
KJICTKH.

Ornpenenenue
OCHOBOITOJIAralOIINX
MMOHSTHM:

00OMEH BEIIIEeCTB,
SHEPreTUYECKUil OOMEH,
IUIACTUYECKHUI OOMEH,
MeTabomu3M. [ muKkonus.
Knerounoe geixanue. I{ukn
KpeOca.

JprxaTenpHas [enb.
OKHCIUTEIIBHOS
bochoprimupoBaHue.
HmeTs mpeacTaBieHue o

HaOmromate u
OIIMChIBATh KJICTKHU
Ha FOTOBBIX
MUKpOTIpernaparax

OOBACHATH
0COOEHHOCTHU
KJIETOYHOI'O
CTPOCHUS
OpPTaHU3MOB.
BrrsaBagaTh
B3aMMOCBSI3H MEXKIY
CTPOCHHUEM H
(GYHKIHSAMU KIETOK.

[IpoBoauTH
OHMOJIOTHYECKHE
HCCIEI0BaHUS U
JenaTh BBIBOJBI Ha
OCHOBE TOJTy4YE€HHBIX
pE3yNbTATOB.

CpaBHUBATh CTPOEHHE
3yKapUOTHYECKHUX

U
IPOKAPUOTUYECKUX
KJIETOK Ha OCHOBE
aHaJIM3a MOJy4E€HHBIX

Haxonute BeIXOO 13
CIIOPHBIX CUTYallUN.

[IponykTuBHOE
oO1IeHue u
B3aMMO/ICHCTBHE

B IIpolecce
COBMECTHOI
yaeOHOM
JIEITEILHOCTH C
Y4ETOM NO3ULUHU
Apyrux
YYaCTHUKOB
NEeSATEILHOCTH MPU
o0CyXIeHUU
BIIUSIHUS
HapKOT€HHBIX
BCIIICCTB Ha
MIPOIIECCHI B KJIETKE.
Hcnonn3oBanme
cpencts KT B
perieHuu
KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX
n
OpraHU3AIMOHHBIX
3ajau.

OBiagenue
METOJaMH HAyYHOTO
NO3HAHU,




27/9

DHepreTUYeCKuii 0OMEH B KIIETKE.

Kombunuposannuiil.

28/10

THIIBI KJIETOYHOT'O ITMTAHHUS.

DOTOCUHTE3 U XEMOCUHTE3.
Kombunuposannuiil.

29/11

ITnactuueckuit 0OMeH: OMOCUHTES

OenKoB
Kombunuposannswiil.

30/12

PerJ'IHI_[I/IH TPAaHCKPHUIIIHUU U
TPAaHCIALUA B KIICTKC

U OpraHu3Me.
Kombunuposannswiil.

31/13

Jlenenue KiaeTku. MuTo3.
Kombunuposannuiil.

32/14

Henenue knerku. Metios.
[TonoBbIe KIIETKH

IIpakTnyeckas padora
«Pemenue 31eMeHTapHBIX 32124

10 MOJIEKYJ/ISIPHOM OMOJIOTHI».
Kombunuposannswiil.

33/15

O06001maronuii ypok no reme
«KJ1eTo4HbIi ypOBEeHb
OpraHu3alMu KUBOH MPUPOIBL»
(KOHTPOJILHBIH TecT S)

VYpox 0bobwenus u cucmemamuzayuu

TUIIaX KJICTOYHOI'O IMTAHUA:

(hOTOCHHTE3 M XEMOCHHTE3
3HaTh, KaK MPOUCXOAT
OCHOBHEIE dTaIbl
OuocuHTe3a OcKa.
XpaHEeHHe, rnepeaava u
peanu3anus
HacJIeqCTBEHHOU
uHpopManuu B

KJIeTKe. YMETh
MOJIB30BaThCS
FeHETUYECKUM KOJIOM.
Pemate Ononorudyeckue
3a7a41, CBI3aHHEIE

C ompeieJIeHuEM
MOCJIEI0OBATEIbHOCTH
HYKJICHHOBBIX KHUCJIOT U
YCTaHOBJICHHEM
COOTBETCTBUM MEXAY HEU U
MOCJIENOBATEIHLHOCTHIO
aMHHOKHCIIOT B

MEenTHC.

3a/1a4y 110 MOJIEKYJISIPHOU
Oouoyoruu

MaHHBIX

Broinenars
CyIIIECTBCHHBIC
MIPU3HAKH TIPOIECCOB
oOMeEHa BEIIECTB.
OOBICHATD
KOCMHYECKYIO POJIb
dorocuHTE3a B
ouocdepe

Brinensate
CYILIECTBCHHBIC
MpU3HAKK Ipoliecca
OnocuHTe3a OCJIKOB U
ero MexaHu3M

Brinensats
CYIIECTBEHHBIE
MPU3HAKHU IIPOLIECCOB
KU3HEIEATEITHbHOCTH

KJICTKH.

OOBACHSITD
MEXaHU3MBI
perysIuu
MIPOIIECCOB
KU3HENIEATENLHOCTH B
kierke. OnpenensiTe
MHUTO3 KaK OCHOBY
Oecroaoro
Pa3sMHOXECHHUS U pOCTa

[TocTpoenne
MEHTAJILHOM KapThl

WCIOJIb3YEMBIMHU TIPU
OHOJOTHYECKUX
HCCIICIOBAaHUSX B
nporiecce
BBITIOJTHEHUS
1a00paTOPHBIX
pabor.




SHAHUU

34/16

O6o0maromuit ypox
KOH(EpEeHIHs 110 UTOram
y4e0HO-UCCIIeIOBATEILCKON
U MPOEKTHOM JeITeIbHOCTH

Ypox 0bobwenus u cucmemamuzayuu

35/17

OpraHmauHﬂ IIoATrOTOBKU

k EI'D

Ypox 0bobwenus u cucmemamuzayuu
3HAHUU

TIOHSITUM
OTpaXKkaroleu
CYIIHOCTh TTOJIOBOTO
Pa3MHOXKEHHUS
OpraHU3MOB.

[IponykTuBHOE
oO1IeHue u
B3aUMOJICHICTBHE

B IIpolLiecce
COBMECTHOH y4eOHOI
JESATEIbHOCTH C
YYETOM NTO3ULIAU
ApPYrux
YYaCTHUKOB
JeSATEIbHOCTH MPU
00CyXICHUN
BOIIPOCOB
MEUOTHYECKOTO
JICJTICHUS KJIETKHU.

OBnageHue MeTo1aMu
HAYYHOTO MMO3HAHUS
B

rporecce
CPaBHUBAHMS
MIPOLIECCOB MUTO3a U
Melo03a, IPOLIECCOB
oOpazoBaHus
MY>KCKUX U
JKEHCKHUX ITOJIOBBIX
KJIETOK Y Y€JIOBEKA.

JlemoHCcTpanus
HaBBIKOB
MO3HABATEILHOMN
pednexcun







