«

TOUKA\ POCTA

MyHununaisHoe KazeHHOe 00111e00pa3oBaTe/lbHOE YUPEXKAESHUE
«OcuukoBckas cpenHssi ooieoOpa3zoBarenbHas mkoia umenu I'epost Couumanuctuueckoro Tpyna C.A . KamoxxHoro»

«CorsiacoBaHO»

In

OTBETCTBEHHBbIH 32 opraHusanuio YBP

/Numap ﬂ.’B./

« 9 » te40HAL 20231,

214 -‘OC“‘“’-OW/
\S cow’

V/HGDECYHI:KMH A o/
pikas Ne 7612 Z

PABO4YAA NMPOrPAMMA

no 6uonorun gnsa 10 -11 Knaccos ¢ ucnonb3oBaHnem obopyaosaHmsa ueHTpa «Touka Pocta» Ha 2023-2024 yyebHbiii rog,

Ocuuku - 2023

ABTOp-COCTaBUTENb:

WnnknHa NpuHa NeHHagbeBHa,
yuutenb 6uonornu, xsummnm u reorpadpum
MKOY «Ocunykosckaa COLL»



f

TOYKA) POCTA

\

Pabouas nmporpamma cocraBiieHa Ha ocHoBe DenepanbHOro I'ocy1apcTBEHHOT0 CTaHIapTa, MPOrPaMMBI IO OUOJIOTHH [T 00111e00pa30BaTENbHBIX KO
(coopuuk buonorus. Paboune nporpammel. [Ipenmernast muaust yaeOHUKOB «JIunaus sxu3Hmny». 10—11 kimaccsl: yae6. mocodue s
o0meoOpa3oBaTeNIbHBIX. Opranu3anuii: 6a3oBeiid yposens / B. B. Ilaceunux, I'. I'. [1IBenio, T. M. EpumoBa. — M. : IIpocsemenune, 2017), moMHOCTHIO
oTpaxarolei conepxkanue [IpumepHoii mporpaMMel, ¢ AOMOJHEHUSIMH, HE MPEBBIIIAIONIIMHI TPEOOBAaHUS K YPOBHIO MOJATOTOBKH 00Y4aIOIINXCS.
HopMmaTuBHO-nnpaBoBbIe JOKYMEHTbI, HA OCHOBAHMH KOTOPbIX pa3padoTana padouyas nporpamma:

e @enepalibHbII rOCyIapCTBEHHBIN 00pa30BaTeNbHbBIN CTaHIAPT CpeIHEero oouero oopasosanus (yTB. IprukazoM MuHHCTEpCTBa 00pa30BaHUs U HAYKH
P® or 17 mast 2012 r. N 413). [lonnmynkt 6 nu3menen ¢ 7 asrycra 2017 r. - [Ipuka3z Muno6pnayku Poccun ot 29 urons 2017 r. N 613
®denepanbhbiii 3ak0H PO ot 29.12.2012 Ne 273-03 "O6 obpa3zoBanuu B Poccuiickoit denepanumy, cT. 2, 1. 9;
®denepalibHBII rOCYAapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT;
nucbMo MuHnucteperBa odpazoBanus v Hayku PO ot 19 anpens 2011 r. Ne 03-255 «O BBeaenuu eaepaabHOro rocyaapcTBEHHOTO
00pa3zoBaTeNbHOIO CTaHAapTa 00IIET0 00pa30BaAHUSY;

® (henepanabHBIN EPEUCHb YICOHUKOB, PEKOMEHIOBAaHHBIX MHUHHCTEPCTBOM 00pa3oBanus U Hayku PD K HCIIONB30BaHMIO B 00pa30BaTEILHOM
npolecce B 001meo0pa3zoBaTeNbHbIX yupexaeHusx, Ha 2019-2020 rr., np. MunucrtepctBa obpa3zoBanus U Hayku PO Ne 345 ot 28.12.2018

® ppuxa3z MunucrepcTBa oopazoBanus u Hayku P Ne 1577 ot 31.12.2015 r. «O BHecenuu usmenenuii B @I'OC OO0, yrBepxkAEHHBIN IPUKA30M
MunucrepcrBa o6pazoBanus U Hayku P® ot 17.12.2010 r. Ne 1897»;

Ha OCHOBE:

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

e Vuebnuk: buonorusa. O6mas 6nonorus. 10-11 ki.: yueOHuk 1151 o61eoOpa3oBatenbHbIX yupexxaenuit / A.A. Kamenckuii, B.B.Ilaceunux,
A.M.Pybuos: - M., [Ipocemenue. 2019 .


http://ivo.garant.ru/#/document/70188902/entry/0
http://ivo.garant.ru/#/document/71730758/entry/1003
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I[HOACHHUTEJIbHAA 3AIIMCKA

[Ipennaraemast pabodast mporpaMmMa peaau3yercst IPu UCIoIb30BaHuu yaeOHnKoB «buonorus. 10 knace» u «buonorus. 11 kmacey nox
penakuueii nmpodeccopa B. B. [Taceunuka. [IporpamMma coctaBieHa B COOTBETCTBHH € TPeOOBaHUSAMH K pe3yjbTaTaM CpelHero o0uiero oopa3oBaHus,
yTBepkACHHBIMU DeiepalibHBIM FOCYAapCTBEHHBIM 00pa30BaTEIILHBIM CTAHIAPTOM CPEIHETO
o01mero oOpa3oBaHusI.

[TporpamMma pa3pabotana ¢ y4ETOM aKTyalIbHBIX 33]1a4 00YYCHHSI, BOCIIUTAHUS M pa3BUTHs oOydaromuxcs. [IporpaMMa yduThIBaeT yCIOBHUS, HEOOXOMMBIE
JUTSL pa3BUTHS JJMYHOCTHBIX U TTO3HABATENbHBIX KaYeCTB 00yJarOIMXCSl.
[Iporpamma BkiIrOYaeT 00s3aTENBHYIO YaCTh Y4€OHOTO Kypca, U3JI0KEeHHYI0 B «[IpruMepHOit OCHOBHOM 00pa30BaTEIbHOM MporpaMmMe 1o OUOJI0THHY Ha
YPOBHE CpeJHero o01ero 0opa3oBaHus» U paccuuTaHa Ha 68 yacoB. B mporpamme coaepKuTcsi MpUMEpHbIN IepedeHb Ta00PaTOPHBIX U MPAKTHUYECKUX
paboT, HEe Bce U3 KOTOPBIX 00s3aTeIbHBI JUISI BHITIOJHEHUS. Y YUTEIIb MOKET BBIOpATh M3 HUX T, ISl IPOBEICHUS KOTOPBIX €CTh COOTBETCTBYIOIINE YCIIOBUS
B IIIKOJIE.

OcBoeHue MPOorpaMMBbI 1O OMOJIOTHH 00ECTIeYMBAET OBJIaICHNE OCHOBAMHU YUe€OHO-UCCIIEIOBATENLCKOMN IeATeIbHOCTH, HAYYHBIMU METOAaAMHU
pelIeHus: pa3TuYHbIX TECOPETUUECKUX U IPAKTUYECKUX 3a]1a4.
N3ydenue 6uojoruu Ha 6a30BOM ypOBHE OPUEHTHPOBAHO Ha o0ecrieueHne o01ieo0pa3oBaTeabHOM U OOIEKYITYPHOUM MOATOTOBKH BBHITYCKHUKOB.
Ha 6a3oBoM ypoBHe uzyuenue npeamera «buonorus», B yactu GOpMUPOBAHHS y 00yUaAIOIIUXCS HAYYHOTO MUPOBO33PEHHS, OCBOCHHUSI OOIIEHAYYHBIX
METOJIOB, OCBOCHHUSI IPAKTUYECKOTO MPUMEHEHHSI HAYUYHBIX 3HAHWW, OCHOBAaHO Ha MEXIPEAMETHBIX CBA3SX C MpeIMeTaMH 00J1acTell eCTeCTBEHHBIX,
MaTeMaTUYeCKUX U TYMaHUTAPHBIX HAYK.

Pabovas mporpamma 1o OMOIOTHN BKITIOYAET CIISIYIOIINE Pa3aeibl:

1. [TosicauTenpHas 3aMUcKa.

2. O0mras XxapakTepUCTHKA y4eOHOTO IIPEeIMETa C ONpeieSIeHneM 1eJiei U 3a71a4 ero U3y4eHHUS.
3. Mecto kypca 61oJI0THH B Y4eOHOM ILJIaHE.

4. Pe3ynmbTaThl OCBOCHUS Kypca OMOJIOTHH — JIMYHOCTHBIC, TIPEJIMETHBIC i METalpeIMETHBIE.
5. Conepxanue Kypca OMOJIOTHH.

6. [Inanupyemblie pe3ybTaThl U3YYSHHUS Kypca OMOJIOTHH.

7. KanennapHo-TemMaTH4eCKOE MIIaHUPOBAHUE.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA

B cucreme ecrecTBeHHO-HAYYHOTO 00pa30BaHus OMOJIOTHS KaK y4eOHBIN MpeaMeT 3aHMMAaeT BaXKHOE MECTO B (DOPMHUPOBAHUH: HAYYHON KapTHUHBI
Mupa; GYHKIIMOHATHEHON TPaMOTHOCTH, HEOOXOAMMOM 711 TOBCEAHEBHOM JKM3HU; HABBIKOB 3/IOPOBOTO U OE30MACHOTO JJIS YEIOBEKA U OKPYKAIOIIEH CPeIbl
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o0pa3a )KM3HH; IKOJOTUIECKOTO CO3HAHUS; IICHHOCTHOTO OTHOIICHHS K KUBOU MPUPO/JIE M YETIOBEKY; COOCTBEHHOU MO3UIIMHU IO OTHOIICHHIO K
Ouosnoruueckoi nHGOpMaIUH, MOTYy4aeMON U3 Pa3HbIX HCTOYHUKOB. V3yueHne OMOJIOTHUH CO3/1aeT YCIOBUS Ui (OPMHUPOBAHUS y 00YyUaIOIIUXCS
HHTCIUICKTYAJIbHBIX, I'PAXXJAHCKNUX, KOMMYHUKAIITMOHHBIX U I/IH(l)OpMaI_[I/IOHHbIX KOMHCTGHL{Hﬁ.

Nzyuenue kypca «buonorusy B crapiieil IIKoJie HalPaBJIEHHO Ha PElIeHUE CISAYIOUX 3a1a4:
1) popmupoBanue cucTeMbl OMOJOTHYECKUX 3HAHUH KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOI KapTHHBI MUPA;
2) pa3BUTHE JIMYHOCTU O0YYAIONINXCS, UX HHTEIICKTYyaJIbHOE U HPABCTBEHHOE COBEPUICHCTBOBAaHKE, (POPMUPOBAHUE Y HUX TYMaHUCTUYECKUX OTHOLLIEHUH U
IKOJIOTHYECKH IEJIECO00PA3HOTO MOBEACHUS B OBITY M TPYJOBOM JACSITEILHOCTH;
3) BeIpaOOTKY MOHMMaHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUU OMOJIOTHH, a TaKKe (POPMUPOBAHUE OTHOIICHUS K OMOJOTHH KaK BO3MOXKHOMN
obJyacTu OyayIIen MpakTHIECKON IeITeIbHOCTH.

Lesu 6uonoruveckoro oOpa3zoBaHus B CTapIIeii MIKoie (GOpMyIUPYIOTCS Ha HECKOIBKUX YPOBHSX: TJ100aIbHOM, METAIIPEAMETHOM, TUYHOCTHOM
U IIPEIMETHOM, Ha YpPOBHE TPeOOBaHMI K pe3yJibTaTaM OCBOEHUS COJAEPKAHUS IIPEIMETHBIX IPOrpamMM.

['moGanbHbIe e GMOTOTHYECKOr0 00pa30BaHUs SBISIOTCS OOIIMMHU ISt OCHOBHOM M CTapIIel IIKOJIbI U OMPEAEIAI0TCS COLHMATbHBIMU TPEOOBAaHUSIMU,
B TOM YHCJI€ U3MEHEHUEM COLMAIbHON CUTYallUU Pa3BUTHSI — POCTOM MH(POPMAIIMOHHBIX IEPErPY30K, U3MEHEHUEM XapaKTepa U criocoO0B OOIIEHUS
U COLMAIbHBIX B3aUMOJICHCTBUHN (0OBEMBI U CIIOCOOBI MONyueHUsI HHGOPMAIIUU TOPOKIAIOT PsJl OCOOCHHOCTEH Pa3BUTHSI COBPEMEHHBIX TOJIPOCTKOB).
HaunbGonee mpo{yKTUBHBIMHE ISl PEIICHUS 33/1a4 PA3BUTHS ITOAPOCTKA SBJISTFOTCS COIMOMOPATIbHAS M HHTCIUICKTYaIbHAS B3POCIIOCTb.

[Tomumo 3TOTO, TIO0ATBHBIE 1IENU (HOPMYIUPYIOTCS ¢ YUETOM PACCMOTPEHHSI OMOIOTUYECKOTO 00pa30BaHUs KaKk KOMIIOHEHTa CUCTEMBI 00pa30BaHUs B

IIEJIOM, TIO3TOMY OHH SIBJISIOTCSL HanboJiee OOIUMU ¥ COIMATEHO 3HAYHMBIMH.

C yuéToM BBIIIEHA3BaHHBIX MOJXOA0B INI00ATBFHBIMU HENSIMH OMOTOTUYECKOTO
00pa3oBaHus SBISIOTCS:
— couuaau3anus oOyJarmuxcs Kak BXOKICHHE B MUP KYJIbTYPhl U COLIMATbHBIX OTHOILIEHUH, 00ecTeuynBarolee BKIIOYEHUE YUaIUXCs B Ty WIH HHYIO
rpyniy Ju00 OOIIHOCTh — HOCHUTEIIS €€ HOPM, IIEHHOCTEH, OpUEHTAIIHNIA, OCBAMBAEMBIX B IMPOIIECCE 3HAKOMCTBA C MUPOM JKUBOH TTPHPOJIBI;
— npuoOdIIeHNne K MO3HABATENbHOM KyIbType KaK CUCTEME MMO3HABATEIbHBIX (HAYYHBIX) IIEHHOCTEH, HAKOTIJICHHBIX 00I11eCTBOM B chepe
OHOJIOrN4YEeCKON HAyKH.
[Tomumo 3TOTO, OHONTOTHUECKOE 0Opa30BaHKE HA CTAPIIEH CTYNEHU MPU3BAHO O0ECTIEUUTh:
— OPHUEHTAIUIO B CUCTEMC 3TUYCCKUX HOPM U HCHHOCTGI\/’I OTHOCHUTECIIBHO METOJ0B, PE3YJIBTATOB U ,Z[OCTI/I)KeHI/II‘/'I COBpeMeHHOﬁ OMOIOrNYECKOH HAYKH,;
— pa3BUTHE [TO3HABATENIBHBIX KAUECTB JINYHOCTH, B TOM YHCIIE TIO3HABATENILHBIX HHTEPECOB K H3yUEHUIO OOIINX OMOJIOTHYECKHX 3aKOHOMEPHOCTEH U
camMoMy TIpOIlecCy HayYHOTO TIO3HAHUS;
— OBJIajIeHHe YIeOHO-TT03HABATEIHbHBIMU U IICHHOCTHO-CMBICTIOBBIMU KOMIIETEHTHOCTSIMU JIJ1s1 (JOPMUPOBAHUS TTO3HABATEILHOM U
HpaBCTBeHHOﬁ KYJBbTYPBI, HQYYHOI'O MUPOBO33PCHHUA, a TAKKE MeTO)IOHOFHeﬁ OHMOIOrMYECKOT O OKCIICPUMCHTA U DJICMCHTAPHBIMHU METOAaMU OMOJIOTHYECKUX
HCCJIeIOBaHUIM;
—_— (])opanOBaHue JOKOJOTHYECKOI'O CO3HAHUA, ICHHOCTHOI'O OTHOIICHUS K JKUBOU mpupoac U YCJIOBEKY.

MECTO KYPCA BUOJIOT'MA B YUEBHOM IIJIAHE
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KomnuyectBo yacoB, 0TBOIMMOE Ha M3y4eHHE OMOJIOTHU B CTApILEH IIKOJIE, 3aBUCUT OT y4eOHOTO TUIaHa YTBEPKISHHOTO 00pa3oBaTeIbHON
opranu3zaieii. Jlannas pabouast mporpaMma pacCuMTaHa Ha NMPOBeCHNE | Yaca KIIACCHBIX 3aHITUN B HEJEIIO TIPU U3yYCHHUH TpeIMeTa B TCYCHUE JIBYX JIET
(10 u 11 xmaccsr). O6miee yuciio y4eOHbBIX 4acoB 3a 2 roaa o0ydeHus cocrapisieT 68 4, u3 Hux 34 4 (1 1 B Hepenmo) B 10 knacce, 34 1 (1 4 B Heneno) B 11
KJacce.

Kypcy 6uonoruu Ha cTyneHu cpeiHero oomero oopa3zoBaHus IPeAMIECTBYET Kype OMOIOrHH, BKITIOYAIOIINNA 2JIEMEHTapHbIE CBEJCHUS 00
OCHOBHBIX OHoornyeckux oobekrax. ComepkaHue Kypca OMOJIOTHH B OCHOBHOH IIIKOJIC, CITY)KHUT OCHOBOM ISl M3y4SHHST OOIIMX OMOJIOTHYECKUX
3aKOHOMEPHOCTEH, TEOPUH, 3aKOHOB, THIIOTE3 B CTapIICH IIKOJIE, TJe 0CO00e 3HAUCHHE TPUOOPETAIOT
MHUPOBO33PEHUYECCKHE, TCOPETHUCCKUE TOHSITHS.

Taxum oOpa3oM, copeprkaHue Kypca OMOJIOTHH B CTapIIel HIKoJie, 60jIee MOTHO PACKPBIBAaET 001IHe OMOIOTHIECKUE 3aKOHOMEPHOCTH, TIPOSIBIISIOLITHECS
Ha pa3HBIX YPOBHIX OPraHU3aIUH KUBOU IPUPOIBI.

PE3VJIbTATBI OCBOEHUMA KYPCA BMOJIOT' MU

JlesiTensHOCTh 00pa30BATEILHOTO YUpexKAeHHsI 0011ero oopa3oBaHus B 00yuyeHUU OMOJIOTHH B cpeliHel (TOTHOM) IIKOJIe JOJKHA OBITh HaIllpaBJieHa Ha
JOCTHKEHUE 00YJarOIIUMHUCA CIIEIYIOIINX JUYHOCTHBIX Pe3y/IbTATOB!
1) peainzanuy 3THYECKUX YCTAHOBOK MO OTHOIIECHHUIO K OMOJIOTHUECKUM OTKPBITHSIM, UCCIEIOBAaHUAM U UX pe3ybTaTam;
2) mpu3HaHUS BBICOKOM LIEHHOCTH KU3HU BO BCEX €€ MPOSIBIICHUSX, 3/J0POBbs CBOETO U IPYTUX JIIOJIEH, pean3aluy yCTaHOBOK 3/J0POBOr0 00pa3a KHU3HU;
3) chopMupOBaHHOCTH MMO3HABATEIbHBIX MOTUBOB, HAIPABJIEHHBIX HA MOJyYeHUE HOBOT'O 3HAHUS B 00J1aCTH OMOJIOTHU B CBSI3H C
Oynymuieit mpoheccuoHaIbHOM AESITEIbHOCTHIO HIIM OBITOBBIMU MTPOOJIEMaMH, CBI3aHHBIMU C COXPAaHEHUEM COOCTBEHHOTO 3/I0POBbS M 9KOJIOTHUECKOM
0€30MaCHOCTH.
MeTtanpeaMeTHbBIMH pe3yJIbTATAMH OCBOCHMSI BHIITYCKHUKAMU CTAapIIeH IIKOJIBI 0a30BOr0 Kypca OMOJIOTHH SIBJISIOTCS:
1) oBnasieHNe COCTaBISIIOIMMH HCCIIEJOBATEIBCKOM U IPOSKTHOM EATEIbHOCTH, BKJIIOYasi YMEHHUS BUAETh PoOJIeMy, CTAaBUTh BOIPOCHI,
BBIIBUTaTh TUIIOTE3b, JaBaTh ONPEIEICHUS MOHATHIM, KilacCU(UIUPOBaTh, HAOIIOAAaTh, IPOBOJUTH SKCIIEPUMEHTHI, 1€TaTh BHIBOABI U 3aKIIOYEHMS,
CTPYKTYpUPOBATh MaTepHal, OObICHITH, TOKa3bIBaTh, 3AIIUIIATH CBOU HJIEH;
2) ymeHus paboTaTh ¢ pa3HbIMU HCTOYHUKAMU OMOJIOTHYECKON MHPOPMAIMU: HAXOAUTh OMOJOTHYECKYIO0 HH(OPMALINIO B PA3TUYHBIX HCTOYHUKAX
(TexcTe yueOHMKA, HAYYHO-TIONYJISIPHON JIUTEpaType, OMOJIOTHYECKUX CIIOBAPSIX U CIPaBOYHMKAX ), aHATU3UPOBATh U OLIEHUBATh WH(OPMAIIUIO,
npeoOpa3oBhIBaTh HHPOPMAIIUIO U3 OJHON (DOPMBI B IPYTYIO;
3) criocoOHOCTH BBIOMPATH 1IENIEBBIE M CMBICIOBBIE YCTAHOBKH B CBOMX JEHCTBUAX U MOCTYNKaX MO OTHOIIEHHIO K KUBOW IIPUPOE, CBOEMY 3/I0POBBIO U
3/I0POBBIO OKPYKAIOIIHX;
4) yMeHMs aJIeKBaTHO MCIOJIb30BaTh PEUYEBBIE CPECTBA IS JUCKYCCUU U apIyMEHTAllUU CBOEH NO3UINH, CPABHUBATH PAa3HbIE TOUKU
3peHusi, apryMEHTUPOBATh CBOIO TOUKY 3PEHHUS, OTCTAaUBaTh CBOIO MO3UIIUIO.
IIpeaMeTHBIMH pe3yJIbTATAMM OCBOCHUS BBIITYCKHUKAMHU CTapIleH IIKOJIbI Kypca OMOJIOTHU 6a30BOr0 YPOBHS SIBIISIOTCS:
B nosnaseamenvnoii (unmennekmyanvhoit) cghepe:
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1) xapakTepucTuka cofepx aHusi OMOJIOTUYECKUX Teopuil (KIeTOYHAsI, SBOIOIIMOHHAs Teopus JlapBuHa); yuenus BepHaackoro o 6uocdepe;

3aKOHOB MeH e, 3aKOHOMEPHOCTEH N3MEHYMBOCTH; BKJIAJIa BBIAIOIIMXCS YUEHBIX B pa3BUTHE OMOJIOIMUECKON HAYKH;

2) BBIJCNICHHUE CYIIECTBEHHBIX MPU3HAKOB OMOIOTHMYECKHX 00BEKTOB (KJIETOK: PACTUTENILHBIX U )KUBOTHBIX, JT0SICPHBIX U SIIEPHBIX, TOJIOBBIX U
COMAaTHUYECKUX; OPIraHU3MOB: OJHOKJIETOUYHBIX 1 MHOIOKJIETOUYHBIX; BUAOB, 3KOCHCTEM, OHMOoc(hepbl) U IpolLeccoB (0OMEH BELIECTB, pA3MHOXKEHUE, JI€JICHNE
KJIETKH, OIJIOJJOTBOPEHHE, ICHCTBHE NCKYCCTBEHHOT'O M €CTECTBEHHOT0 0TOOPOB, (POPMHUPOBAHNE PUCTIOCOOIEHHOCTH, 00pa30BaHUE BHIOB, KDYTOBOPOT
BEILIECTB U MIPEBpAILEHUS

SHEPTUU B IKOCHCTEMaxX U Ouocdepe);

3) oObsacHeHHEe poy 6GUONIOTUH B (POPMUPOBAHMH HAYYHOI'O MUPOBO33pPEHMSL; BKJIaJa OMOJIOrMYECKUX TEOpUl B JOPMHUPOBAHUE COBPEMEHHOMN €CTECTBEHHO-
Hay4YHOM KapTUHBI MHpa; OTPULIATEIBHOIO BIUSHUS aJIKOTr0JIsl, HUKOTMHA, HAPKOTUYECKHUX BELIECTB HAa Pa3BUTHUE UEIOBEKA; BIUSAHUS MyTarcHOB

Ha OpraHu3M YeJIOBeKa, IKOJIOTMUeCKUX (PaKTOPOB HA OPraHU3Mbl; IPUYHUH BOJIOLUH, U3MEHIEMOCTH BUI0B, HAPYIIEHUIN pa3BUTHUS

OpraHU3MOB, HACJIEJICTBEHHBIX 3a00JIEBaHUM, MyTallUi, YCTOWYMBOCTH U CMEHBI SKOCHUCTEM;

4) npuBeJeHNE 10KA3aTeNIbCTB (ApryMEHTAlMs) €IMHCTBA XKUBOW M HEXXHUBOM MPUPO/IBI, POACTBA )KUBBIX OPraHU3MOB; B3aMOCBSI3€i OpraHu3MOB

U OKpY’Karollel cpe/ibl; HEOOX0IMMOCTH COXpPaHEHHsI MHOI000pa3us BUJIOB;

5) ymMeHue n0ab30BaThCsl ONOIOTUYECKOM TEPMUHOIOTHENH U CHMBOJIUKOI;

6) peleHue 31eMEHTapHbIX OMOJIOIMUYECKUX 3a/1a4; COCTABICHHUE SJIEMEHTAPHBIX CXEM CKPEILMBAHUS U CXEM IIEPEHOCA BELIECTB U 3HEPTUU B SKOCUCTEMAX
(1eru MUTaHMs);

7) onucanue ocodelt BUI0B 10 MOPGHOIOTHIECKOMY KPUTEPHIO;

8) BBISIBIIEHUE U3MEHYMBOCTH, IPUCIIOCOOTIEHNI OPraHU3MOB K CpeJie 0OMTaHMsl, HCTOYHUKOB MyTareHOB B OKpY’Kalollel cpese

(KOCBEHHO), aHTPOIIOT€HHBIX U3MEHEHHI B 3KOCHCTEMaX CBOEH MECTHOCTH; U3MEHEHUH B 9KOCHUCTEMAaX Ha OMOJIOTMYECKUX MOJAECIISAX;

9) cpaBHEHHE OMOJIOTNYECKUX 0OBEKTOB (XMMUYECKUNA COCTAB TN KUBOU M HEXUBOU MPUPOBI, 3aPOJIBIII YEIOBEKA U APYTUX MIIEKOMHUTAIOLIHX,
IPUPOJIHBIE SKOCUCTEMBI U arpOIKOCUCTEMBI CBOEH MECTHOCTH ), IPOLIECCOB (€CTECTBEHHBIM U MCKYCCTBEHHBIH OTOOPHI, TOJIOBOE U OECII0JIOE pa3MHOKEHHMS)
U (GOpPMYJIMPOBKA BBIBOJIOB HA OCHOBE CPAaBHEHMS.

B yennocmno-opuenmayuonnoii cgepe:

1) aHanM3 1 OLIEHKA PA3IUYHBIX TUIIOTE3 CYIIHOCTHU KU3HU, POUCXO0XKICHUE YEJIOBEKa U BOZHUKHOBEHHUE JKU3HU, INI00aTbHBIX SKOJOTMUECKUX MpoOiIeM

U IyTeH UX peleHus:, MOCIeICTBUN COOCTBEHHON ACSITENTFHOCTH B OKpYXKatoIIel cpesie; Onosorndeckoi nHGopMalnu, noaydyaeMon U3 pa3HbIX
HCTOYHUKOB;

2) olleHKa 3TUYECKUX aCMEKTOB HEKOTOPBIX UCCIIEeI0BaHUI B 00J1aCTH OMOTEXHOJIOTHH (KJIOHUPOBaHKE, HCKYCCTBEHHOE OIJIOIOTBOPEHHE,

HaIpPaBJIEHHOE U3MEHEHHUE T€HOMA).

B cpepe mpyooesoit deamenvnocmu: oBnaneHne yMEHUSIMU U HaBbIKAMH MIOCTAHOBKHU OMOJIOTMUYECKUX SKCIIEPUMEHTOB U 00BSCHEHUS UX PE3YIbTaTOB.

B cepepe gpuzuueckoii 0eamenvnocmu: 060cHOBaHNE U cOOIIOACHUE Mep NPO(UIAKTUKH BUPYCHBIX 3a00JI€BaHUM, BPEAHBIX PUBBIUEK

(kypeHue, ynotpeOaeHe aJKoroisi, HApKOMaHUsI); TPABHJI IOBEICHUS B OKPYKaIoIlel cperie.

COAEPXAHUE KYPCA BUOJIOT MU
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BuoJiorus kak KOMILIEKC HAYK O ’KUBOI NIpupojae

buonorus kak KOMIUIEKCHAsI HayKa, METObl HAYYHOTO [TO3HAHUS, UCTIOJb3yeMble B Ouosoruu. Cospemennvie Hanpagnenus 6 buono2uu. Poib 6uonoruu B
(bopMUPOBAHUN COBPEMEHHOW HAyYHOUW KapTUHBI MUPa, MPAKTUIECKOE 3HAUCHUE OMOJIOTHYECKUX 3HAHWH. BroIorndeckne CUCTEMbI Kak MPEeAMET U3YICHUS
Ouosoruu.
CtpykTypHble U QYHKUMOHAIbHbIE OCHOBBI KU3HU

MonexkynsapHble OCHOBHI kU3HH. Heoprannueckue BemiecTa, ux 3HaueHue. Opranndeckue BeuiecTna (yriaeBoibl, JUMUAbL, OSIKH, HYKJICHHOBBIE
kucioTel, AT®) u ux 3Hauenue. buononumepsl. Jpyeue opeanuyveckue sewjecmea kiemku. Hanomexunonoeuu 6 ouonocuu.

[uronorusi, METO1bI HUTOJIOTUH. POJIb KJIETOUHOM TEOPUHU B CTAHOBIIEHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI Mupa. KileTku npokapuot
1 3ykapuoT. OCHOBHBIE YaCTH ¥ OPTaHOMIbI KJIIETKH, UX (QYHKIINH.

Bupycol — HeknerouHnas popma xKU3HU, MEPHI MPOPUIAKTUKN BUPYCHBIX 3a00JICBaHUI.

KuznenestenbHocth KiieTku. [Inactuueckuit oOMeHn. @oTocuHTe3, XeMOCUHTE3. buocuuTes Oenka. JHepreruueckuii oOMeH. XpaHeHue, reperaya
U peayi3aliys HaclaeJICTBEHHOW HHpopMalnK B KiIeTke. I 'eHeTnueckuit koa. ['en, reHoM. ['enomura. BausHue HapkoeenHvix eewjecmes Ha npoyeccol 8
Kiemxe.

Knerounsrii nuki: uatepdasa u geneHue. Muto3 u meiios, ux 3HaueHue. CoMaTUYECKue U MOJIOBbIE KIETKH.

Opranmnsm
Opranusm — eIMHOe 1IeNOoe.
KuznenesTenbHOCTh Opranu3ma. Perymsmus ¢yHKiuii opraHuzMa, roMmeocTas.

Pa3zmuoxenue opranuzmos (6ecrosioe u mojoBoe). Cnocobdwvl pazmHodxceHus y pacmenuil u scusomuulx. IHIUBUTyalbHOE Pa3BUTHE OPTaHU3Ma
(onTorenes). [IpuunHbl HapyIeHUH pa3BUTH. PenpoIyKTHBHOE 3I0pOBbE YE€TOBEKA; MOCIEACTBHSI BIUSHUS aJIKOTOJISI, HHKOTHHA, HAPKOTUYECKUX BEIECTB
Ha HYMOPHUOHATILHOE pa3BUTHE YesioBeKa. JKusHeHnHbie Yyuribl pasHvix epynn opeaHu3Mos.

I'eneTnka, MeToabl TeHETUKHU. [ eHeTHUecKasi TEPMUHOJIOTHSI U CUMBOJIMKA. 3aKOHBI HacieacTBeHHOCTH . Menaens. XpoMocoMHas
Teopus HacyencTBeHHOCTU. Onpeaenenue nojia. CrenjaeHHoe ¢ MoJIOM Hace0BaHHeE.
['enetuka yenoBeka. HacneacTBeHHbIE 3a007€BaHUS YETIOBEKA M UX MPEIyNpexkaeHne. DTHUECKHE aClIEKThI B 00JIaCTH MEIUIIMHCKON T'eHeTHKH.
I'enotun u cpena. HenacnencrBeHnHas usMeH4MBOCTh. HacnencTBeHHas n3MeHYMBOCTh. MyTtannu. MyTareHsl, HX BIMSHUAE HA 3JJOPOBbE YEIOBEKA.
JomecTtukanus u cenekuus. MeTosl cenekiuu. bruotexHonorus, e€ HanpaBleHusl U epCIEKTUBLI pa3Butus. buobezonacrnocme.
Teopus 3BOJTIOLUN

Pa3BuTHe 3BOMIOLMOHHBIX UJEH, 3BoMOIIMOHHAs Teopust Y. lapsuna. CunTteTnueckas Teopus 3Botoud. CBUAETENbCTBA 3BOJIOLMH KUBOU
pupoabl. MUKpPOIBOIIOLMS U Makpo3Boionvs. Bun, ero kputepuu. [lomynsuus — siaeMeHTapHast €JUHULIA YBOJTIOINH. J[BHKYIIIHE CHUIIBI BOJIIOIMU, UX
BIUSHUE HA TeHO(OoHA nmomysiuu. HampaBiieHus SBOIOINH.

MHoroo6pasue opraHu3MOB KakK pe3ysbTat dBoJonud. [I[puHIUIIBI Ki1accuDUKaIiy, CUCTEMATHKA.

Pa3Burne :xn3nm Ha 3emiie
['umote3sr mpoucxoxaeHus u3Hu Ha 3emuie. OCHOBHBIE ATAIbI SBOJIIONUHA OPTAHMYECKOTO MUpa Ha 3emie.
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CoBpeMEHHBIE MIPECTABICHHS O IPOUCX0XKICHUH YEJI0BEKA. DBOJIIOLUS YelI0BeKa (aHTPOIoreHes3). JIBrxKkyiue cuisl anTpororesesa. Pacel uenoseka,
UX IPOUCXOXKAECHUE U €AUHCTBO.

Opra"nu3mMsl U OKpY:KaK0IIas cpeaa

[TpucniocoOeHns OPraHU3MOB K JICHCTBUIO SKOJIOTHYECKUX (DaKTOPOB.

Buoreonenos. Dxocucrema. Paznoobpasue sxocucteM. B3anMooTHOIIEHUS TOMYJISIMA pa3sHbIX BUAOB B 3KocucTeMe. KpyroBopoT BemecTB U mMOTOK
SHEPIrHU B DKOCUCTEME. Y CTOWYMBOCTh M JJMHAMUKA 3KOCUCTEeM. [lociieIcTBYS BIMSHUS ACATEIBHOCTH YeI0BeKa Ha SKocucTeMbl. COXpaHeHHE
Oropa3zHo0Opa3us Kak OCHOBA YCTOMYMBOCTH SKOCUCTEMBI.

Ctpykrypa Guocdepsl. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOChEpHI.

Kpyeosopomwr sewgecms 6 buocghepe.

['moGanbHbIe aHTPOIIOTEHHBIE U3MEHEHHS B Orocdepe. [IpodiieMbl yCTOHUNBOTO pa3BUTHSI.

Ilepcnexmuebvl pazeumus OUONIOSULECKUX HAYK.

IIpuMepHBIii nepevyeHb JA0OPATOPHBIX U MPAKTHYECKHUX PadoT (Ha BHIOOP yuHMTeIs):
. Ucnionp3oBanme pa3iuyHbIX METOAOB MPU U3YyUECHUN OHMOJIOTMYECKUX OOBEKTOB.
. TexHuka MUKpOCKOTMPOBAHMUS.
. I3yuenue KJIeTOK pacTeHUH U KUBOTHBIX TI0JI MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENapaTax U UxX OMHCaHUeE.
. [IpuroroBnenue, paccMaTpuBaHUE M ONMCAHNE MUKPOIIPENIApAaTOB KJIETOK PACTEHUIA.
. CpaBHEHUE CTPOEHUS KJIETOK PACTEHUM, ’KUBOTHBIX, TPUOOB M OAKTEPHIA.
. I3yueHune nBUKEHUS LIUTOIIa3MBbl.
. I3yuenue nmina3Mosmn3a u Jermia3Moin3a B KJIIeTKaxX KOXKHUIIBI JIyKa.
. Isyuyenue hepMEeHTaTUBHOTO pacIIeIUIeHUs IEPOKCH A BOJIOPO/Ia B PACTUTEIHHBIX U )KUBOTHBIX KIIETKAX.
. OGHapy>xeHue 0eIKOB, YTIEBOIOB, JTUIHIOB C TTOMOIIBI0 KAYECTBEHHBIX PEaKIIHil.
. Beinenenune JIHK.
. I3y4yeHne kataauTHueckoi akTHBHOCTH (DepMEHTOB (Ha MpUMeEpe aMUIa3bl UIIN KaTallasbl).
. Habmronenne MuTo3a B KJIeTKax KOHUMKA KOPEIIKa TyKa Ha TOTOBBIX MUKpOIIpenaparax.
. I3yuenne XxpoMOCOM Ha TOTOBBIX MUKpOIIpEnaparax.
. I3yuenue craguii Melo3a Ha TOTOBBIX MUKpOIIpenaparax.
. I3yuenune cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOTIpErapaTax.
. Periennie snemMeHTapHBIX 33/1a4 IO MOJIEKYJISIPHOM OMOJIOTHH.
. BeisiBIeHHE MPU3HAKOB CXO/ICTBA 3aPOIBIIICH YeIOBEeKa U APYTUX MO3BOHOYHBIX KUBOTHBIX KaK JOKA3aTeIbCTBO UX POJICTBA.
. CocTaBiieHHE 2JIEMEHTAPHBIX CXEM CKPEIIUBAHUS.
. Pemenne regeTnueckux 3agad.

O 0 1O\ DN K W —
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20. U3ydenue pe3yapTaToB MOHOTHOPHIHOTO U IUTHOPUIHOTO CKPEIIMBAHUS Y APO30(UIIBI.
21. CocraBiieHHE U aHAJIU3 POJOCIOBHBIX YEJIOBEKA.

22. VI3yueHue U3MEHYMBOCTH, [IOCTPOEHUE BApUALIMOHHOIO Psiia M BapHallMOHHOW KpUBOH.
23. Onucanue peHoTura.

24. CpaBHEeHHE BUAOB 10 MOP(OIOTHYECKOMY KPUTEPHIO.

25. Onucanue nNpUCIocOOICHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOTO XapakTepa.

26. BoIsiBIICHHE TIPUCIIOCOOJICHHI OPTraHU3MOB K BITHSIHHIO PA3JIMIHBIX SKOJIOTHYESCKHX (PaKTOPOB.
27. CpaBHEHHE aHATOMUYECKOTO CTPOCHUS PACTEHUI Pa3HBIX MECT OOUTaHUSI.

28. Metoabl nu3MepeHust (pakTopoB cpeibl OOUTaHMUSL.

29. 3yueHue 3K0JIOrHYeCKUX afanTaluil 4eJI0BeKa.

30. CocraBneHue NUIIEBBIX LEHEH.

31. 3y4yeHue u onucanue 3KOCUCTEM CBOEM MECTHOCTH.

32. MojenupoBaHUe CTPYKTYP U MPOIECCOB, MPOUCXOIAIINX B IKOCUCTEMAX.

33. OueHka aHTPONIOT€HHBIX U3MEHEHU B PUPOJIE.

IJNTAHUPYEMBIE PE3VJIbTATBI U3YUEHUA KYPCA BUOJIOT
B pe3yabTarte nzyuenusi yueoHoro npeamera «buosorus» Ha ypoBHe cpeaHero (110JIHOro) o01ero o6pa3oBaHus BbINYCKHUK HA 0a30BOM
YPOBHE HAYYMTCSH:
— pacKpbIBaTh HA IIpUMeEpax poJib OMOJIOrHH B POPMUPOBAHUN COBPEMEHHON HAyYHOUM KapTUHBI MUpa U B IPAKTUYECKON JESITEIbHOCTH JIOACH;
— MOHUMATh ¥ ONMCHIBATh B3aUMOCBSI3b MEX/1Yy €CTECTBEHHBIMU HayKaMu: Ouosioruei, Gu3nkoi, XuMueH; ycTaHaBIMBaTh B3aUMOCBSI3b
IIPUPOJHBIX SBJICHUI;
— MOHUMATh CMBICII, pa3JHyYaTh U OMUCHIBATh CHCTEMHYIO CBSI3b MEXKAY OCHOBOIIOJATAIOIIMMU OMOJIOTHYECKUMU TOHATHAMHU: KJIETKa, OPraHu3M,
BHJI, DKOCUCTEMa, brocdepa;
— MPOBOAMTH SKCIIEPUMEHTHI IO U3YUEHHIO OMOJIOTMYECKUX O0BEKTOB U SIBICHUH, OOBSACHATH PE3yIbTaThl SKCIIEPUMEHTOB, aHATTN3UPOBATh
uX, GOpMynUpOBaTh BHIBOBI;
— HCII0JIb30BaTh OCHOBHBIE METO/Ibl HAYYHOI'O TIO3HAHUS B YU€OHBIX OMOJIOTHYECKUX MCCIEIOBAHUAK, TPOBOIUTH SIKCIIEPUMEHTHI 110
U3YYEHHUIO OMOJIOTUYECKUX 0OBEKTOB U SIBJICHUM, OOBSACHATH PE3y/IbTaThl SKCIIEPUMEHTOB, aHAJTU3UPOBATh UX, (POPMYIIMPOBATH BHIBOJIBI;
— (GopMynrupoBaTh TUIOTE3bI HA OCHOBAHUU MPEJIOKEHHOM OHoIornyeckoi HHGOpPMaIMU U IIpelaraTh BapuaHThl IPOBEPKU TUIIOTES;
— CpaBHMBATh OMOJIOTUYECKHE OOBEKTHI MEX]Ly COOOM 1O 3a/laHHBIM KPUTEPUSIM, JIEJIaTh BHIBOJIBI U YMO3AK/IIOUEHUSI HA OCHOBE CPAaBHEHUS;
— 00OCHOBBIBAaTh €IMHCTBO KHUBOW M HEXXUBOM NMPHUPO/IbI, B3AUMOCBS3H OPraHU3MOB U OKPYKAIOIIEH cpeJibl Ha OCHOBE OMOJIOTHYECKUX TEOpHi;
— IPUBOJIUTH MPUMEPHI BEIIECTB OCHOBHBIX I'PYIIN OPraHUYECKUX COCTUHEHHUH KIeTKH (OeKOB, dKHUPOB, YIIIEBOI0B, HYKJIIEMHOBBIX KHUCIIOT);
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— pacno3HaBaTh KIETKHU (MPOKAPUOT M SYKAPUOT, PACTCHUN U )KHUBOTHBIX ) TI0 OMIMCAHUIO, HA CXEMAaTHYECKIX U300paKEHUIX; YCTAHABIIUBATh CBSI3b
CTpOeHHS U PYHKIINIA KOMIOHEHTOB KJIETKH, 000CHOBBIBATH MHOTOO0OPA3Ue KIETOK;

— OOBSCHSTH MHOTOOOpa3ue OPraHNu3MOB, IPUMEHSIS IBOJTIOIMOHHYIO TEOPHIO;

— OOBSACHATH MPUYNHBI HACIIEACTBEHHBIX 3a00JI€BaHMUIA;

— BBISIBJISITh U3MEHUMBOCTH Y OPTaHU3MOB; CPAaBHUBAThH HACIICACTBCHHYIO U HEHACIICCTBCHHYIO H3MEHYNBOCTD;

— BBIBJISITh MOpQosIoruueckue, (ru3noIornueckrue, NoBeIeHYecKre alaliTalliid OPraHu3MOB K cpesie OOUTaHUs U IEHCTBUIO IKOJIOTUYECKUX (aKTOPOB;
— COCTaBJIATh CXEMBI IIEPEHOCA BEIIECTB U DHEPTHH B SKOCHUCTEME (LIS TUTAHHUS );

— IPUBOJUTH JI0KA3aTEIHCTBA HEOOXOAUMOCTH COXpaHEHHs OMOopa3HO0Opa3us Uisl yCTOMYHBOTO PA3BUTHS U OXPAHBI OKPYIKAIOIIEH Cpebl;

— OIICHUBATH JJOCTOBEPHOCTH OMOJIOTHYECKOM HH(OPMALIHH, TTOTyYEHHOW U3 Pa3HBIX HCTOYHUKOB;

— IPECTABIATh OMOIOTUYECKYIO MH(POPMAIIMIO B BHI€ TEKCTa, TAOIHIIbI, TpaduKa, AMarpaMMbl U JIeIaTh BHIBOJIBI HA OCHOBAaHUU

MPEJICTABICHHBIX JTAaHHBIX;

— OILIGHUBATD POJIb IOCTHKEHUHN TeHETUKH, CENIEKIIUU, OMOTEXHOJIIOTUU B MIPAKTUYECKON JCSITEIbHOCTU YEeIIOBEKa;

— OOBSICHSTH HETATUBHOE BIUSHUE BEIICCTB (ATKOTOJIsI, HIKOTHHA, HAPKOTUYECKUX BEIICCTB) HA 3aPOIBIIICBOC PA3BUTHE YETIOBEKA.

BbinyckHUK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYUHUTHCS:

— oasambv HaAyuHOe 00bACHEeHUe OUONOSULEeCKUM haKmam, npoyeccam, sA8J1eHUAM, 3aKOHOMEPHOCHIAM, UCNONb3YS OuUosocUdecKue meopuu
(K1emoyHyto, 3600YUOHHYIO), YUeHue 0 buocgepe, 3aKOHbI HACLIEOCMBEHHOCU, 3AKOHOMEPHOCMU U3MEHYUBOCMIU,;

— Xapaxmepuso6ams co8peMeHHble HanpasieHus 8 pa3sumuly OUOI02UU, ONUCLIBAMb UX 803MOIHCHOE UCNOIL308AHUE 8 NPAKMUYECKOU 0esmelbHOCIU,
— cpasHuBams cnocoobl OelleHus KiemKu (MUmo3s u metios),

— peuwams 3a0ayu Ha nocmpoenue gpaemenma emopou yenu JJTHK no npeonoscennomy gppaemenmy nepsou, uPHK (MPHK) no yuacmxy J{HK;

— pewiams 3a0a4u Ha onpeoeiieHue KOIUyecmeaa XpoMocom 8 COMAMU4ecKux U noio8blx KIemKkax, a makice 8 Kiemrkax neped Hauaiom oenenus (meosa
UIU MUMO3a) U NO €20 OKOHYAHUU (OJIs1 MHO2OKIIEMOYHbIX OP2AHU3MOB);

— pewiams 2eHemuyecKue 3a0aiu Ha MOHOSUOPUOHOE CKpeuUusanue, COCMasisims cxembl MOHOSUOPUOHO20 CKPeWUBAHUsl, NPUMEHSLSL

3aKOHbl HACIE0CMEEHHOCMU U UCNOIb3YA OUOI02UYECKYI0 MEPMUHONIOSUIO U CUMBOTIUKY,

— YCmanasiueams mun Hacle008aHus U Xapakmep npossieHus NPU3HaKa no 3a0aHHOU cxeme poO0CI08HOU, NPUMEHSS 3aKOHbL HACIe0CMBEeHHOCMU,
— OYeHUBamo pesyabmamol 83aUMOOeiCMEUs 4el08eKa U OKpYicaroujeli cpeobl, NPOSHO3UPOBAMb 803MON’CHbIE NOCIEOCMBUSL 0eamelbHOCMU Yell08eKd
0J1A CYWecmeo8anusi OmoenbHuIX OUOI02UYECKUX 00BEKMOE U YeNblX NPUPOOHBIX COOOWecms.

YueoHo-TremaTnueckui mian 10 kiaace

Tembl (pa3aeibl) KoJ-Bo yacon
1. BBenenue o)
2. MoJiekyJIsIpHbIii YPOBeHb 12
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3. KiieTo4Hblil ypOBEeHb

16

Hroro:

33 +1 4 pe3epB

Yuyeouo-treMaruueckuii miaan 11 kaace

Tembl (pa3aesnbl)

Koa-Bo yacos

1.Oprann3mMeHHbIH YPOBEHb 10
2.IlonyAs1IMOHHO-BUI0BOM YPOBEHb 8
3.OKoCHCTEMHBINA YPOBEHD 8
4. buocdepHslii ypoBEeHb 8
Hroro: 34
Buasl u popmbl KoHTpOJIs o Guosoruu 10 kaace
Ne  |Tema. KomuuectBo
uetrBepTh|Konnuec|Jlabopato |[IpakTuye |[Ixcky [KonTtpoinlabopaTopHsie 1 pakTH4ecKue paboThI
TBO PHBIX CKHX pcuil. |pbHBIE ( Ha3BaHUe)
4yacoB. |pa0or. pabor. TeCTBI
1 | Benenwue 5 2 0 0 1 UlabopaTtopHas paboTa 1« cmons30BaHue pa3IMdHBIX METOIOB TIPH
1 M3y4eHUN OMOJIOTHICCKUX 0OHEKTOB
UlaboparopHast paboTta 2 «MexaHU3MbI CaMOPETYIIALUNY.
2 |MonekynspHbI# YpOBEHb 13 2 0 0 2 UlabopartopHas pabota 3 «O0HapyxeHue
UInnuoB, yrieBoi0B, OEIKOB C IIOMOIIBIO KaYeCTBEHHBIX PEaKIHii»
1-3
UlaboparopHast pabora 4 «KaTanurndeckast ak THBHOCTh ()epMEHTOB (Ha puMepe
AMUITA36I )
3 | Knerounslit ypoBeHb 3-4 16 4 1 0 2 UlaGopaTtopHas pabota 5 «TexHrnka MUKPOCKOITUPOBAHIIS.
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«CpaBHEHHE CTPOCHHUS KIETOK PAaCTCHHH, >KUBOTHBIX TPHOOB 1 OakTepuii mox
MHUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax 1 UX OIUCAHUEY.

Jlaboparophas pabora 6 «HabmroneHue mia3Mosn3a U Ieruia3Mon3a B KIIeTKax
KOYKHIIBI JTYKay.

UlaGoparopHas padota 7 «[IpurorosieHue, pacCMaTpUBaHKUE U ONKMCAHUEC
MHKPOIIPENapaToB KJIETOK PACTCHHI.

UlabopaTtopHas pabota 8 «HabmoneHne qBMKEHAS [TUTOTUIa3MBI Ha IPUMEPE
ITHCTa 3TI0ACH».

UlaGoparopHas pabota 9«CpaBHEHUE CTPOCHUS KICTOK PACTECHHM, )KUBOTHBIX,
TpUOOB U OAKTEPUII».

IpakTrueckas padora 1 Pernenue sieMeHTapHBIX 3a/1a4 110 MOJICKYJISPHOM
OHMOJIOTHH.

HToro 3a roa.

34

Otmerka "'5" cTraBuTCA B Cilyyae:

HOPMbI U KPUTEPUHN OLIEHUBAHUA

OI[eHI/IBaHHe YCTHOI0 OTBETA yHAIIUXCHA

1. 3HaHMs, MOHUMaHMS, TIIYOMHBI YCBOGHUS 00Y4arOIIMMCs BCero 00bEMa MporpaMMHOro MaTepuasa.

2. YMeHus BBIIENSTH IJIaBHbIE TOJI0KEHUS B U3yUEHHOM MaTepHalie, Ha OCHOBaHUHU ()aKTOB U MPUMEPOB 0000111aTh, /1€1aTh BHIBO/IbI, YCTAHABINBATh
MEXIPEAMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKH IPUMEHSET ITOyYEHHbIE 3HAHWS B HE3HAKOMOMN CUTYaI1H.

3. OTcyTcTBUE OIIMOOK U HEAOYETOB TP BOCIPOU3BEIEHUN U3YUEHHOTO MaTepHralia, Py YCTHBIX OTBETAaX YCTPAHEHUE OTIEIbHBIX HETOUHOCTEH C
MOMOIIBIO JONOJHUTENIBHBIX BOIIPOCOB YUUTENS, COOIIOACHNE KYIbTYpPhl YCTHOH peun.
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OtMmertka "4":
1. 3HaHMe Bcero M3y4eHHOro pOrpaMMHOI0 MaTepuana.
2. YMeHu# BBIICTATH ITIaBHBIEC TIOJIOXKEHNS B U3yUYCHHOM MaTepuae, Ha OCHOBaHUM (P)aKTOB U MPUMEPOB 000011aTh, 1€1aTh BBIBOABI, YCTAHABINBAThH
BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSTh [1OJYyUCHHbIE 3HAaHUS HA IIPAKTUKE.
3. He3naunrtenbHble (HETpyObIe) OMMOKHN U HETOUETHI PU BOCIPOU3BEACHUN H3YYEHHOTO MaTepuaa, COO0CHNE OCHOBHBIX PABWII KYJIBTYphl YCTHON
peun.
OtMmertka "3" (ypoBeHb NPECTABICHUN, COYETAIOIINUXCS C AJIEMEHTaMU Hay4YHBIX MOHATUH):
1. 3HaHMe U YCBOGHUE MaTepuaa Ha YpOBHE MUHUMAIbHBIX TPeOOBaHUHN MPOrpaMMBbl, 3aTPyIHEHHE IIPU CAMOCTOSTEIbHOM BOCIIPOM3BE/ICHUH,
HE00XOIMMOCTh HE3HAYUTEIbHOM TOMOIIY IPENo1aBaTesl.
2. YMeHue paboTaTh Ha ypOBHE BOCIIPOU3BEICHUS], 3aTPYAHEHU IIPH OTBETAaX Ha BUJAOM3MEHEHHBIE BOIIPOCHI.
3. Hanmuue rpy0oii ommoOKy, HECKOJIBKUX HErpyOBIX MPH BOCIIPOU3BEICHIH N3YUYEHHOTO MaTepraia, He3HAYUTEIbHOE HECOOII0ICHHE OCHOBHBIX IPABUIT
KYJIBTYpbl YCTHOH peyH.
Otmerka "2":
1. 3HaHMe U yCBOGHUE MaTepHala Ha ypOBHE HUKE MUHUMAJIbHBIX TPEOOBaHUI TPOrpaMMBbl, OT/IENIbHbIE IPEICTaBIeHU 00 U3yYEHHOM MaTepuaile.
2. OTcyTcTBUE YMEHUN pabOTaTh Ha YPOBHE BOCIIPOU3BEACHHUS, 3aTPYAHEHMS IPU OTBETAX HA CTAHAAPTHBIE BOIPOCHI.
3. Hannuue HeCKOJIbKHUX IpyObIX OIMOOK, OOJIBIIOro YKcia HerpyObIX MPH BOCIPOU3BEICHUN U3YUEHHOTO MaTepHralia, 3HaYUTeIbHOEe HeCOOIII0/IeHre
OCHOBHBIX MIPABUJI KYJIBTYpPBI YCTHOW PEUH.
Onenka BbINOJTHEHHS MPAKTHYECKHUX (JIa00PATOPHBIX) padoT.

OtMmertka "5" craBuUTCS, €CIIN yUEHUK:

1) npaBUJILHO ONIpENENHI IEIb OTbITA;

2) BBIOJHWI PabOTy B IOJHOM 00beMe ¢ COOIII0IEHNEM HE00X0AUMOM MOCIEeI0BATEIbHOCTH IPOBEICHUS ONIBITOB U U3MEPEHUI];

3) caMOCTOSITENILHO U PallMOHATIBHO BbIOpaJl U OATOTOBUII JUIsl OIIbITA HEOOXOAMMOE 000PYI0BaHUE, BCE ONBITHI ITPOBEJ B YCIOBUSIX U PEKUMAX,
o0ecreynBaroIuX MOJy4eHHEe PEe3yIbTaTOB U BBIBOJIOB C HAaHOOJIbIIEH TOYHOCTHIO;

4) Hay4yHO IPaMOTHO, JJOTHYHO OIKCaN HaOJII0IeHUs U CPOPMYIHPOBa BHIBOABI U3 ONbITa. B npeacTaBneHHOM OTUeTe MPABUIIBHO U aKKYpaTHO BBITTOIHIII
BCE 3aIlMCH, TaOJIUIbl, PUCYHKH, IPa(UKH, BEIYUCICHUS U CJIENal BHIBOJIBI;

5) mposBASET OpraHU3alMOHHO-TPYA0BbIE YMEHUS (TIOAIeP>)KUBAET YHUCTOTY pabovero MecTa U MopsiI0oK Ha CTOJIe, SKOHOMHO HMCIIONIb3YET PACXOIHbIE
MaTepuabl).

7) SKCIEPUMEHT OCYILECTBIISIET M0 IUIaHY C YY€TOM TEXHUKH O€30MaCHOCTH U MPaBHJI pabOThI C MaTepHalaMu U 000pYyJOBaHUEM.

Otmerka "4" cTaBUTCA, €CIIM YUEHUK BBIITOJIHII TpeOOBaHUs K orieHke "5", Ho:

1. onBIT MPOBOJINI B YCIIOBHUSAX, HE 00€CTIEUMBAIOIINX JOCTATOYHOW TOYHOCTU U3MEPEHMUI;

2. win ObUIO JOMYIIEHO /IBa-TPU HEJI0UETa;

3. unu He 6osee 0HOM HeTpyOoit OMMOKH M OJJHOTO HE0YETa,
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4. Uy SKCIIEPUMEHT MPOBEJIEH HE TIOJHOCTHIO;
5. WU B ONIMCAHUU HAOJIIOJEHUH U3 OIbITA OMYCTUII HETOUHOCTH, BBIBO/IbI C/I€/1aJl HEMIOJIHBIE.
Otmertka "3" craBuTCS, €CIIN YUEHUK:
1. IpaBUIIBHO ONPEAEIHI IeIb OIbITA; pAOOTY BBIIIOJIHSET IPABUIBLHO HE MEHEE YEM HAIllOJIOBUHY, OJHAKO 0OBbEM BBIIOJIHEHHON YaCTH TaKOB, YTO
MIO3BOJIIET IOJYYUTh IPAaBUIIbHBIE PE3YIbTAThl M BBIBOJbI 10 OCHOBHBIM, IPUHIMIINAJIEHO BAXKHBIM 33/1a4aM padoThI;
2. win noa0dop o60pyAoBaHus, 00BEKTOB, MATEPHAJIOB, a TaKXKe padOThI 110 HaYally OIbITA IIPOBEJI C IIOMOLIBIO YUUTEJIS; WIK B XO/1€ IPOBEICHUS ONbITa U
U3MepeHUil ObLIN JOIMYIIECHB! ONIMOKY B OMTMCAHUN HAOIIOIEHHH, (POPMYITHPOBAHNYN BHIBOJIOB;
3. OIBIT NPOBOJMIICS B HEPALMOHAIBHBIX YCIOBUSAX, YTO MPUBEJIO K MOJIYYEHHUIO PE3YIbTATOB ¢ OOJIbIIEH MOTPEIIHOCThIO; MU B OTUETE OBLIM JOMYIIECHBI B
o0rIelt CII0’)KHOCTH He OoJiee IByX OIMHMOOK (B 3aMUCAX €IMHHUL, H3MEPEHUSX, B BRIYUCICHUX, rpadukax, TabIuIax, cxemax, 1 T.7.) He IPUHIHUITHAIEHOTO
JUI JaHHOM paboThI XapakTepa, HO MOBIMUABIINX HA PE3yJIbTAT BBIITOJIHEHMS;
4. normyckaet rpy0yro ommOKy B X0/Ie 3KCTIIepUMEHTa (B 00BSICHEHUH, B 0QOpPMIICHUH paOOThI, B COOIIOICHIH MTPABUIJI TEXHUKU 0€30MTaCHOCTH TP padoTe C
MaTepHajaMH U 000pyA0BaHUEM), KOTOPAsi UCIIPABIISAETCS [0 TPEOOBAHUIO YUUTEIISL.
Otmertka "2" craBuUTCS, €CIIU YUEHUK:
1. He ompeaenanI CaMOCTOSTENBHO 1I€JIb OIBITA; BHIIOIHUI pabOTy HE MOJHOCTHIO, HE OATOTOBMII HYKHOE 000pY10BaHHE U 00bEM BBIITOJIHEHHON YacTH
paboThl HE IO3BOJISIET C/AEIaTh PABUIbHBIX BHIBOJIOB;
2. WIN ONBITHI, U3MEPEHUsI, BEIUMCIICHUS, HAOIIOCHUS IPOU3BOIMIINCH HETTPABUIILHO;
3. unu B Xo/ie paboThl U B OTUETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE€ HEIOCTATKH, OTMEUEHHbIE B TpeOOBaHUAX K oleHke "3";
4. nomyckaer n1Be (1 6osiee) rpyOble OIMOKHU B X0/I€ SKCIIEPUMEHTA, B 00bICHEHHH, B 0hOpMIIEHUHU paboThl, B COOIIOIEHUH MTPABUI TEXHUKHU 0€301MacCHOCTH
npu paboTe ¢ BeuecTBaMu U 000pyJA0BAHUEM, KOTOPbIE HE MOXKET UCIIPaBUTh JIaXKe M0 TPeOOBAHUIO YUUTEIIS.
OneHnka caMOCTOATEIbHBIX MHCbMEHHBIX M KOHTPOJILHBIX PadoT.
Otmetka "5" craBuUTCS, €CIIU YUEHUK:
1. BBITOSTHWII paboTy 6€3 OMMOOK U HEJIOUETOB;
2) pomyctui He 0oJiee OJJHOTO HEJI0UeTa.
Otmerka "4" cTaBUTCA, €CIIM YUEHUK BBINOJIHUI Pa0OTy MOJHOCTHIO, HO IOMYCTUI B HE:
1. He Gonee OTHOM HETPYOO OITMOKH M OJTHOTO HEJ0UETa;
2. unu He O6oJiee IBYX HEAO0YETOB.
OtMmertka "3" craBuUTCS, €CIIM YYEHUK MTPABHIIBHO BBIITOJIHUI HE MeHee 2/3 paOoThl UK AOMYCTUI:
1. He Gosee ABYX rpyObIX OLIMOOK;
2. unu He 6oJee ofHOM TpyOOoi U 0THON HErpyOOii OITMOKH U OJTHOTO HEJI0UETa;
3. unu He 6oliee IBYX-TpeX HErpyobIX OIMOOK;
4. Wi OAHOU HETrPyOOU OIMMOKU U TPEX HE0UYETOB;
5. WM IpU OTCYTCTBUU OUMIMOOK, HO NMPH HATUYMH YETHIPEX-TISITH HEAOUYETOB.
Otmerka "2" cTaBUTCSA, €CIIU YYEHUK:
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1. AOMYCTHIT YHUCIIO OMMOOK ¥ HEOUETOB MPEBOCXOAIIEE HOPMY, IIPH KOTOPO MOKET OBITh BhICTaBIICHA OlleHKa "3";
2. WM €CJIM MPABUIHHO BBIMOIHUI MEHEE MMOJOBUHBI paOOTHI.
OueHka BbINOJHEHHS TECTOBBIX PadoT M0 OMOJIOTUM:

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

OueHuBaHNe NPOECKTHON Pa0OTLI 10 OMOJIOTNH

O01me TpedOBAHUA K NPOECKTHOM padoTe Mo OM0JI0rnu.

[IpencraBnsiemblil MPOEKT JOJIKEH UMETh TUTYJBHBIN JIUCT C YKa3aHUEM: (paMIINK, UMEHH, OTYECTBA UCIIOJHUTEIS U PYKOBOAMTENS (€i) mpoeKTa, Ha3BaHHeE
IPOEKTa, T0/1a HaMcaHus paboThl, yKa3aHUEM Liesel U 3a/1a4 IPOEKTHOM paboThl.

Coneprkanue MpOeKTHON PabOThI IOJDKHO BKIIHOYATh TAKWE Pa3JIebl, Kak:

— BBeJIEHHE, B KOTOPOM 0OOCHOBBIBAETCS AKTYaJIbHOCTh BRIOPaHHON WIJIM pacCMaTpUBAEMON MPOOIEMBI;
— MECTO ¥ BpeMs BBIIIOJHEHUS palboThI;
— KpaTKoe ONMMCaHUEe UCIIOIb3yEeMbIX METOIUK C CChIJIKAMH Ha UX aBTOPOB (€C/IM TaKOBbIE HEOOXOAMMBI [Tl pabOThl MIIM UCIIOIb30BAIKCH B HEM);
— CHUCTeMAaTU3UPOBaHHbIE, 00pabOTaHHBIE PE3YNIbTAThl UCCIIEIOBAHUA;
— BBIBO/JIBI, C/IEJIAHHBIE TIOCJIE 3aBEPILIEHHs pabOThI HaJl IPOEKTOM;
— TPaKTHUYECKOE MCIIOIb30BAHHUE PE3YJIbTATOB IIPOEKTA;
— couuanbHasi 3HaUMMOCTb [TPOEKTA;
— TpusoxeHue: pororpaduu, CXeMbl, YePTEKHU, TepOapuu, TAOIHIIBI CO CTATUCTUYECKUMU TaHHBIMU U T.JI.
Kpurepun onieHKH NPOEKTOB 110 OHOJIOTHH:

— YETKOCTb ITOCTABJIECHHOM 1IEJIN U 3a/1a4;
— TeMaTH4YecKas aKTYaJlbHOCTh U 00bEM HCIIOJIb30BaHHOM JTUTEpaTypHl;
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— 000CHOBAaHHOCTH BBIOPAHHBIX METOJIMK JUISI IPOBEICHUS UCCIICIOBAHMIA;
— TMOJIHOTA PaCKPBITHS BEIOPAHHOW TEMBI IPOEKTA;
— 000CHOBAHHOCTb BBIBOJIOB M HX COOTBETCTBHE MTOCTABJICHHBIM 33/1a4aM;
— YPOBEHB IIPE/ICTABIICHHBIX JTAHHBIX, IOJYYEHHBIX B XOJ€ HCCIICIOBAHUS BHIOPAHHOM MPo0JIeMbl (00bEeKTa), iX 00paboTKa (TIpr HEOOXOIUMOCTH );
— aHaJM3 TIOJIYYCHHBIX TAaHHBIX;
— HaJM4He B pabOTe BBIBOJIA HITH MPAKTHUECKUX PEKOMEHIAIIHIA;
— KadecTBO o(opMIIeHUs PaboThI (HaM4YKe (POTOMATEPHAIIOB, 3aPUCOBOK, CIIMCKA UCTIOIB3yEeMO JTUTEPATYPhI, TePOAPHBIX MATEPUAIIOB K MTPOSKTAM I10
OOTaHMKE U T.1.).
KpuTtepny onieHKH BBICTYIJIEHHS JTOKJIATYNKA 110 3a1IUTE MPOEKTA:

— 00OCHOBaHHOCTb CTPYKTYPBHI JI0KJIa/1a;

—  BBIWICHEHUE TJIABHOTO;

— TIOJHOTA PaCKPBITHS BEIOPAHHON TEMATHUKU UCCIEAOBAHUS TIPH 3aAIUTE;

—  HCHOJIb30BaHUE HAIJIAAHO-UUIKOCTPATUBHOIO MaTepHUaa;

— KOMIIETEHTHOCTb, IPYIMPOBAHHOCTh JOKJIATYHKa (BBICTYMAIOIIETO) U YMEHUE €r0 OBICTPO OPUEHTUPOBATHCS B CBOCH pabOTe MpU OTBETaX Ha BOIMPOCHI,
3a/laBaeMble KOMUCCHEH (WIeHAMHU KIOPH WU KCIIEPTHON KOMHUCCHEN );

— YpOBEHb MPEACTABICHUS TOKIa[a MO MPOEKTY (YMEHHE MOJIb30BAThCA TIPU U3JI0KEHUH JIOKJIa/1a U OTBETaX Ha BOMPOCH MaTEepHalaMH, TTOJIYy4Y€HHBIMHU B
X0JI€ MCCJIEIOBAHUS), YeTKOCTh M SICHOCTh MPU OTBETaX HA BCE BO3HUKAIOUIME B XOJI€ JIOKJAJIa BOMPOCKHI MO MPOEKTY, UYTO SBIIETCS HEOTHEMIIEMBIM
MOKa3aTeJIeM CaMOCTOSTEILHOCTH BBIMIOJIHEHHUSI Pa0OTHI O BEIOpaHHOU TEMe.

Jlutepatypa u cpeacTBa 0Oy4eHHUS:
[Iporpamma: [Iporpamma mo OGuosoruu s 001e00pa3oBaTeIbHbIX KO (cOOpHUK buonorus. Paboune nporpammel. [IpenmerHas nunus
yaeOHUKOB «JInHus xxu3Hm». 10—11 Kmaccer: yue6. mocodue st 001eodpa3oBaTeNbHBIX. opraHu3anuii: 6a3oBeiii ypoBeHs / B. B. Tlaceunuxk, I'. I

[IBenos, T. M. Epumosa. — M. : [Ipocsemienue, 2017

VYuebnuk: buonorusa. O6mas 6uonorus. 10-11 ki.: yueOHuk s odmeodpasoBarenbHbIx yupeskaenuii / A.A. Kamenckuii, B.B.Ilaceunnk, A.M.Py01oB: -
M., IIpoceemenue. 2019 .

JJI YYUTEIIA



f

TOYKA) POCTA

\

1. Amnacracosa JL.I1. O6mras 6uonorus. Jlunakrnaeckue marepuaisl. — M.: Berarana-I'pad, 1997.

2. borpanosa T.JI., CononoBa E.A. buosiorusa. CripaBOYHHUK JIsl CTApIIEKJIACCHUKOB M MOCTyMaromux B By3bl. — M.: ACT-nipecc, 2006.

3. Bosrosa 1.B. COopHUK 33124 110 0011e#t 6ronoruu s noctynamomux B BY3s1. — M.: Onukc 21 Bek, 2005.

4, 3axapoB B.b., MamonToB C.I"., Conun HU. O6mast 6uonorus: Yueb. s 10 — 11 k1. o6meoOpazoar. Yue6. 3aBenenuii - M.: JIpoda, 2005.

S. Puc 3., Crepubepr M. Ot k1eTok K aromam: MITIoCTpupOBaHHOE BBEJCHHE B MOJICKYJISIpHYIO Oromoruto: [lep ¢ anrn. — M.: Mup, 1988.

6. Cyxosa T.C., Ko3nosa T.A., Conun H.U. O6mias 6uomnorus. 10 — 11 ki.: Pabouas terpaap k yueOHuky / mox pen. B.b. 3axaposa. — M.: [Ipoda, 2003.
7. VYpoxu obmeit 6uonoruu: [Tocobue mst yanrens / B.M. Kopcynckas, I'.H. Muponenko, 3.A. Mokeesa, H.M. Bep3wiun. — M.: [Ipocsemenne, 1986.
8. Kpukcynos E. A., Ilaceunuk B. B. Dxonorus. 10 (11) knacc: Yueb. misa 6meodpas3oar. yued. 3aBeieHuid. 5-¢ usa., gopad. M.: [Ipoda, 2001. — 256 ¢
9. Peiimepc H. @. Kpatkwuii ciioBaps 6nosnorndeckux TepMuHoB: Ku. st yuurens. — 2-e uza. M.: [Ipocsemenue, 1995. — 368 c.

10. Peitmepc H. ®@. Hauana skonorudeckux 3Hanuii.M.: Uzmnarenscteo MHOIIIY, 1993. — 261 c.

11. Ounuknonenus 1 gerer. I'nas. Pen. B. A. Bomoaun.M.: ABanra+, 2001. — 448 c.

12. Bepsunun H.M., Kopcynckas B.M. O6miast metoauka npenojaBanus ouonorun. — M.: [Ipocsemienue, 1986.

13. 3axapos B.b, Myctadgun A.I'. OGmmas 6uosorus: TecThl, BOPOCHL, 3aaanus. — M.: [Ipocsemenne, 2003.

14. NBanosa T.B., Kasmuaosa I'.C., Msarkosa A.H. CoopHuK 3amanuii 1o obmieit ouonoruu. — M.: IIpocsemenue, 2002.

15. Mummaa H.B. 3aganus a1 caMocTosITeNTbHOM paboThI 1o o6miei ouonorun. 11 kmace. — M.: [Ipocsemenue, 1985.

16. [Mnmkuuckas H.A. T'enetuka u cenexuus: Teopus. 3aganusa. Oteetsl. — Caparos: JInneit, 2005.

I[OHO.TIHI/ITeJ'[])Haﬂ Jureparypa JJid yJaluxcs:

1. M.B.Bricorkas TpeHaxep 1o ooriei ononorun s ydamuxces 10-11 kmaccoB u nmocrynaromux B BY3s1. TpenupoBounsie 3agaun — Bonrorpan: Yuaurens,2005.

2. M.B.Briconkas O6ras 6uonorust 9-11 kiaccel: pa3HOYPOBHEBBIE YIIPAKHEHUS U TECTOBbIC 3aaHusI— Bonrorpan: Yuuntens,2008.

3. T.A.Adonuna. [Ipaktudeckoe nocobue ¢ 3amanusmu.- M.:Dopym-untpa, 2009

4. T".N.JIepuep. Ypoku 6uonoruu. O6mas 6uonorus.10-11 kmaccel. TecTsl, Bonpockl, 3aaa4n.- M.: Dxemo,2005

5. B.B. [laceuynuk ABTOpCKas mporpaMma cpeHero (mogHoro) obmiero oopazosanus mo 6uonoruu 10-11 kmaceel. — M.: [Ipoda 2010

6. M.B. Onmanosuy, H.U. Crapukosa,E.M. I'akuesa, E. FO.1lleauxoBa bruomorust 5-11kmaccer:pa3BepHyTOC TEMaTHIECKOE TUTaHUpOBaHue — Bonrorpan: Yuurens, 2009
A nosznaro mup; erckas sHuuknoneaus: AMpuoun. Asrop b.®.Ceprees; - M.: 000 «®upma «13natensctBo ACT»»; OO0 «Actpensy, 2011. —480 c.: nun;
JlaGoparopHslii npakTukyM. bruonorus 6-11 kiacc (yue6HOe 31eKTpOHHOE U3JaHKE).

7. J1.B.Copokuna. TemaTrueckue 3a4éThl 1o ouojoruu B 10-11 kmaccax - M.:Cdepa,2008

8. «Enunas koyutexius Liudpossix O6pazoBatenbHbix PecypcoBy (Habop mudpoBsix pecypcoB k yueOnukam suanu [Tonomapesoit M.H.) (http://school-collection.edu.ru/).

9.www.bio.1september.ru— razera «buonorus» -npuiIoKeHue K «1 ceHTIOps».
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10.http://bio.1september.ru/urok/ -Matepuasst Kk ypoky. Bece paboThl, Ha OCHOBE KOTOPBIX CO3/IaH caiiT, ObUIN OMmyOMKoBaHbl B rasere "buonorus". ABTopamu caiita
npozenaHa 0oJpIras paboTa Mo CHCTEMATU3UPOBAHUIO Ta3eTHRIX CTaTeH ¢ YIETOM IIKOIBHOM y4eOHO! mporpamMmel 1o ipeamety "buomorns".

11. www.bio.nature.ru — Hay4Hbie HOBOCTH OHOJIOTHH
12.http://ebio.ru/ - DnexkrponHsiii yueOHuk «buonorusy. ComaepKuT Bce pa3ieibl ONOIOruu: OOTAHKUKY, 300JI0THIO, aHATOMHUIO U (PM3HOJIOTUIO YeIOBEKA, OCHOBBI
IITOJIOTHH U TE€HETHKH, SBOJIIOIIMOHHYIO TEOPHUIO U 9KOJIOTHIO. MOXKeT ObITh PEKOMEHIOBAH YUYalIUMCS ISl CAMOCTOSITEIBHON PaboTHI.

13.http://www.gbmt.ru/ - Tocynapcteennbiit buonornueckuii myseii um. K. A. TumupsizeBa. Buptyanbubie skckypeun: JKuBoTHBIE B MUDax 1 iereHaax, JKuBoTHbie-
cTpoutenu, 3aborta o moromMcTBe, OnacHsle )kuBOTHBIE. L{ndpoBsie konmu GoHma My3est MOTYT OBITh CIIONB30BaHbI B KAUECTBE WILTIOCTPALIUI

Kanenoapno - memamuuecxoe nnanuposanue «5HOJ0IuA. 10 KJIACC»
1 yac B Heexn10, Beero 34 4 (0a3oBblii ypoBeHb)
(YueOnuk: buonorus. O6mas 6uomnorus. 10-11 ki.: yaebHuK 1 00mieodopa3oBarenbHbIX yupexaenuit / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Py6uos: -
M., ITpoceemenue. 2019y)

No Tema ypoka/ Tun ypoka O0yu-cs ¢ Ilnanupyemble 00pa3oBaTeIbHbIE PE3YJIbTATHI Nara
n/n OB3 (B coorBeTcTBUM ¢ PI'OC)
npeMeTHbIE MeTanpeIMeTHbIE JUYHOCTHBIE JIaH dakr
YV

Beenenne (54.)

bronorus B cucreme Hayk Hwmetn Omnpenensats MecTo Bocnuranue y
Beoonuii MNpeaCTaBICHUE O OMOJIOruHK B CHCTEME HaYK. yUaIuXCcs 4yBCTBA
Axmyanuzayus 3nanuii OHOJIOTHH, KaK Hayke O1ieHUBaTh BKJIAJ rOpIOCTH 32
1/1 0 J)KUBOH NIPUPOJIC; O | PA3INYHBIX yUCHBIX- poccHiicKyro
npodeccusix, OMOJIOrOB B Pa3BUTHE HAYKH 6HOJIOTHYECKYIO
CBSA3aHHBIX C Ouonorun HAYKY.
Oouosorueii; 0o
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2/2 | OObeKT u3yueHHs OMOIOTHU

bBeceoa ¢ snemenmamu obvAcHenus,
cocmasnenue mabauyvl

3/3 | MeToabl HAy4HOTO
MO3HAHUs B OHOIOTHH

Jlaboparopnas padora 1
«HAcnosib30BaHue Pa3INYHBIX
MeTO0/10B NpH

HU3yYeHUH OMOJIOTHYEeCKUX

00beKTOB
Kombunuposannuiii.

4/4 | BUONOTUYECKUE CUCTEMBI
U UX CBOICTBa
JlaGopaTopnasi pa6ora 2

«MexaHu3MBbI caMOperyJIsum».
Kombunuposanmuwiii.

5/5 | O6o6maommii ypok mno reme:
«buoJiorust B cucreMe HayK.
MeToabl HAYyYHOI'0

MO3HAHMS B OMOJIOT UM
(koHTpONBLHBII TecT 1)

Ypok obobwenus u cucmemamuzayuu
3HAHUU

YPOBHEBOM
OpraHu3aly )KUBOU
MPUPOIBL.

3HaHue OMOJIOTH-
YECKHUX HAYK U
00BEKTOB UX U3Y-
YyeHHs. 3HaHHE
MPU3HAKOB UBBIX
OpPraHU3MOB, YMEHUE
JIaBaTh UM
XapaKTePUCTHKY.
Pasnmuuenne 005b-
€KTOB KMBOH U
HEKUBOU NPUPOIBIL.
3Hanue u
CcOoOJI0IeHNE TTPaBUII
paboThl B KabuHETE
OHnoOruu

Brigensats ocHOBHEIE
METOIbI OMOIOTrHUECKUX
HCCIIENOBAHNH.

OOBSACHATH 3HAUYCHUE
OMOJIOTHH [T TOHUMAaHUS
Hay4YHOH KapTHUHBI MUpa

CocraBiieHrEe Ha OCHOBE
paboThl

C Y4eOHHUKOM U APYTUMHU
nH(OPMALIMOHHBIMU
HMCTOYHUKAMHU CXEMBI,
PacKpbIBAIOIIIEH ITAIIbI
MIPOBEACHUS

HAy4YHOTO UCCIIEI0OBAHUS U
WX B3aHMOCBSI3b.

‘YMmeHue onpeensaTs Ueib
ypOKa ¥ CTaBUTH 3aJ1auH,
HEOOXO0IUMBbIE ISl ee
TOCTHKEHHUSL.

YMeHne BOCIpUHUMATh
MH(pOpPMAIHUIO Ha CIIYX,
paboTtath B cOCTaBe
TBOPYECKUX TPYIIL.

Tlo3naBarenpHBIA
HHTEPEC K €CTECTBEHHBIM
HayKaM.

[Tonnmanue MHO-
roo0pazusi ¥ €IMHCTBA
YKMBOM MPUPOJIbI HA
OCHOBaHUH 3HAHUH O
MIPU3HAKAX KHUBOTO.

Peammzamuu
OTUYCCKUX YCTaHOBOK
10 OTHOILIEHUIO K
OHMOJIOTHYECKUM
OTKpI)ITI/IﬂM,
HUCCIICOAOBAHUSIM U UX
pe3ynbTaTam;

MouJiekyasipHblii ypoBeHb (13 4.)
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6/1

MonexkyJIpHbIIA ypPOBEHbB:
o01as XapakTepuCcTUKa

Ypok uzyuenus u nepsuunozo saxpennenus
3HAHUU

712

HeOpFaHI/I‘ICCKI/Ie BEUIECTBA.
BOJIa, COJIH
Kombunuposanmuwiii.

8/3

Jlumuapl, UX CTpOEHHUE U (PYHKITUH.

Kombunuposanuwiti

9/4

VYreBopl, X CTPOCHHUE U
GbyHKIHH.

Kombunuposannwiii

10/5

benxu, coctaB M cTpyKTypa.
Kombunuposanuwiii , 6bibopounas
nposepka mempaoeii

11/6

benku. ®ynkunu 6enkoB

KomOuHUpOBaHHEIH

12/7

Jladoparopnas pabora 3
«O0Hapy:xenune

JIlunupos, yriieBoaos, 0€JIKOB €
MOMOUIBI0O Ka4YeCTBEHHbIX
peakuuiin»

YPOK -NpAKmuKym

13/8

®epmeHTs - bruonornyeckue
KaTaJIn3aTOPHI.
JlabopaTopnasi paGora 4
«Karaautuyeckast

3HaTh OCHOBHEIC
METObI U3yUCHUS
KJIETKH, UMETh
MPEACTABICHHUE O
MOJICKYJISIPHOM
YPOBHE OpTraHHU3aIlun
’KABOTO.

3HaTh COCTAaB,
cTpoeHue u QyHKIHH
OpPraHUYECKUX
BEIIIECTB, BXO/IAIINX B
COCTaB JKHBOTO;

3HaTh onpeeIcHue
OCHOBOIIOJIAraloIIuX
TOHSITHM:

aTOMBI H MOJICKYITHI,
OpraHHYecKue U
HEOPTraHUYECKHe
BEIIECTBA,
KOBaJICHTHAsI

CBSI3b,
MaKpO3JIEMEHTHI,
MHUKPODJIEMEHTHI,
OHOIOJIMMEPBI:
TOMOTIOTUMEPHI H
TETEPOIOTMMEDPHI.

OcobennocT
XUMHUYECKOT'O COCTaBa
JKUBBIX OpFaHI/ISMOB.

HeOpFaHI/I‘-ICCKI/Ie )51

Onpenenstb NpeaMer,
3a/la4 U METO/IbI
HCCIeA0BaHUS IIUTOJIOTHHI
KaK HayKH.
OOBSACHATH 3HaUCHUE
LUTOJOTHYECKUX
WCCIIETIOBaHMM JIIs
pa3BHUTHS OMOJIOTUH H
JIPYTUxX OMOJIOTHYECKUX
HayK
OOBSACHATH 3HAUCHUE
KJIETOYHOW TEOPUH IS
pa3BUTHSA OHOJIOTUI
CpaBHHBATh XUMUYECKUI
COCTaB JKUBBIX
OpraHU3MOB M Tell
HEKUBOW MPUPO/IBI,
JIeNaTh BBIBOJIBI HA OCHOBE
cpaBHeHUA. OOBSACHATH
POJIb HEOPTAHUYECKUX U
OpraHUYECKUX
BEILIECTB B KJIETKE

XapakTepu30BaTh KIETKY

KaK CTPYKTYPHYIO €UHUILY

YKUBOTO.

Pa3Butue no3HaBaTenbHOTO

HWHTEpeca K

W3YYCHHUIO OUOJIOTUU U

MEXITPEAMETHBIX

3HaHUH NpU U3yYEHUU

VYMeTs 00BSICHATE
HEOOXOIMMOCTb
3HAHHM O KICTOYHOM
TEOPHH JIJISt
IMOHMMAaHUS €IMHCTBA
CTPOCHHUS U
(GyHKIIMOHUPOBAHUS
OpPraHUYECKOr0 MUPA.

OsBnanenue
MHTEJUICKTYaJIbHBIMU
YMEHUSIMH:
JTIOKa3bIBaTh, CTPOUTH
paccyXJeHus,
aHAIM3UPOBATh,
JIeJIaTh BBIBOBI.

CdopMupoBaHHOCTH
ITO3HaBaTEJILHBIX
WHTEPECOB U
MOTHBOB,
HaHpaBJ'IeHHI)IX Ha
U3YYEHUE TEMBI.
Bnanenne
COCTAaBJISIOIINMU
y4eOHO-
HCCIIeN0BaTEIbCKOM
JIEeITEIBHOCTRIO.

VYMeTh 00BSICHATE U
MIPUMEHATH 3HAHUS B
MPAKTUYECKOMN
JeSITeIbHOCTHU
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AKTHBHOCTH (pepMEHTOB (Ha
npumepe
aMuIa3bl)»

Kombunuposannwiii

14/9 | OGo6mAaOmMii YPOK 1O Teme
«XHUMHYECKHI COCTAB KICTKH

(KOHTPOJILHBIH TECT 2)
Ypox 0b0bwenus u cucmemamuzayuu
SHaHUt

15/10 | HykienHOBBIE KUCIIOTHIL:
JHK u PHK

Kombunuposanuwiti

AT® u apyrve HyKJI€OTHBI.
16/11 | Buramunsl

Kombunuposannwii

17/12 | Bupycsl

Kombunuposanmuwiii.

BemecTBa. Poib BOJEL,
MHHEPaAIBHBIX COJICH
B OpraHu3Me.

OcobeHHocTH
XAMUYECKOTO COCTaBa
JKHUBBIX OpFaHI/I3MOB.

Opranunueckue
Bemecrsa. Poip
yIJEBOJIOB, TUMUIOB,
0€JIKOB, HyKJIEHHOBBIX
kuciot, ATD B
OopraHu3me

MexaHu3Mm IelCcTBUS
KaTaJn3aTopoB B
XUMHYECKHX
peakuusax. DHeprus
aKTUBaLUU.
Crpoenue pepmeHTa:
AKTUBHBIN LIEHTD,
cyOcTpaTHas
crenu(UIHOCTb.
KodepmeHTs!.
Otnnuus pepMeHTOB
OT XUMHYECKHUX
KaTaJan3aTopoB.
benku-akTuBaTopsl U

Marepuaia o

XUMHUYECKHX CBS3SIX B
MOJIEKYJIaX BEIECTB,
HCKYCCTBEHHOM IOJIy4E€HUU
OpraHUYECKUX

BEIIECTB U JIp.

Permenne 0noiornyeckux
3a7a4 B LEAX
noarotrosku k EI'D.

[IpoBoauTs Ononornyeckue
UCCIIeIOBaHMS U J1e1aTh
BBIBOJIbI HA OCHOBE
MIOJIyYE€HHBIX PE3YIbTaTOB.

[IpuMeHATr MOJENN U CXEMBI
Ul pelieHuss y4eOHBIX |
[MO3HABaTeNIbHBIX 33]1ay;

Bnagers npuémamu
CMBICJIOBOI'O YTCHHA,
COCTAaBJIATH TE€3UCHI U IIJIaHBbI -
KOHCIIEKTHI 110 pe3yJibTaTam
areHust; KIaccu(UuIupoBaTh
U BBIOMpATh KPUTEPUH IS
KJIacCu(PUKaIIH.

VBaXUTEILHO
OTHOCHTBCS K
YUUTEIIO U
OJHOKJIACCHUKAM.

Haxonuts BrIXOO 13
CHOPHBIX CUTYallUN.

Kputnunoe
OTHOIIICHHE K CBOUM
MOCTYIIKaM,
OCO3HaAHHE
OTBETCTBEHHOCTH 3a
HUX IOCJICACTBUS.
ITorumanne 3HaUeHUS
oOyueHus As
MOBCEIHEBHOM JKU3HH.

dopmMupoBaHue
COOCTBEHHOM
MO3UIIHHU TI0
OTHOILEHHIO K
OMOJIOTHYECKOM
uH(pOpMaIHH,
MOJTy4aeMoit
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18/13 | OGo6maKMMii YPOK IO TeMe
«MoJieRyIspHBIi YPOBEHb
OpraHu3anyy )KUBOM MPHUPOABD

(KOHTpOJILHBII TecT 3)
Ypox o0606wenuss u cucmemamuzayuu
SHaHUl

Oenku-
WHTUOUTOPHI

3HaTh 0 BUpYyCaxX Kak
HEKJIETOUHBIX (opMax
KHU3HU.

W3 pa3HbIX
HCTOYHHKOB.
PazButne
IT03HABaTEIILHOTO
HHTEpPECA IPU
W3y4YCHUH
JIOTOJIHUTEIIFHOTO
Marepuaiia
yueOHUKa

Kuaerounsbiii yposens (17 u.)

19/1 | KietouHbldi ypoBEHb: 001Ias
xapakrtepucrtuka. Kinerounas
TEOpHS

JlaGopaTopnas padora 5
TexHUKAa MUKPOCKONMUPOBAHMS
«CpaBHeHHE CTPOCHMS KJIETOK
pacTeHuii, ’)KWBOTHBIX

rpu0oB u 0akTepuil Mojg
MHKPOCKOIIOM Ha

rOTOBBIX MUKPOIpPeENnaparax u ux
ONUCAHME).

Beoonwiil. Akmyanuzayus 3uanuil

20/2 | CTpoeHHE KICTKH.
Knerounas memOpana.
Iurommasma. KieTounbrit
uentp. Lutockener
JlabopaTopnasi paGora 6
«Habaronenue

3HaTh OCHOBHBIE
METOJIbI H3y4CHUS
KJIETKW, OCHOBHBIE
MOJIOKEHUS
KJIETOYHOU TeOpHUu;
HMMETh TPEe/ICTaBICHNE
0 KJIETOYHOM YPOBHE
OpTaHH3AINH KUBOTO

Onpenenenue
OCHOBOIIOJIATAFOIINX
TIOHSITHM:
IUTOJIOTHS, METOIBI
W3YYCHHUS KICTKH,
yIbTpaleHTpUuyrupo
BaHUE, KJIETOYHAS
TEOpHs.

3HaTh 0COOEHHOCTH
CTPOCHHS KJICTKH
JyKapuoT U

Onpenensitb Npeamer,
3a7a4l U METOIbI
UCCIIeI0BAaHMSI LIUTOJIOTHH
KaK HayKH.

OOBSCHATH 3HAUCHUE
LIUTOJOTHYECKUX
HUCCIeJOBaHUN IS
pa3BUTHUSL OMOJIOTHH U
JIpYTUux OMOTOTHUECKUX

HayK

OOBACHITL 3HAUECHHUE
KJIETOYHOM TEOpHUH IS
pa3BUTHUS OMOJIOTUH

XapakTepu3oBaTh KIETKY

KaK CTPYKTYPHYIO
€IMHHUILY )KUBOTO.

YMeTh 00BSICHATH
HEOOXOJIMMOCTD
3HAHHUH O KJIETOYHOM
TEOPUH JIIS
IMOHHUMAaHUS €IUHCTBA
CTPOCHHUS H
(YHKITMOHUPOBAHUS
OpPTaHHYECKOTO MHPA.

Osnagenue
UHTEIJIEKTyaIbHbIMU
YMCHHSIMH:
J0Ka3bIBaTh, CTPOUTH
paccyxIcHHS,
aHAJIM3UPOBATH,
JIEeJIaTh BBIBOIBI.

CdopmupoBaHHOCTH
MMO3HABATETBHBIX
HUHTEPECOB U
MOTHBOB,
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IJ1a3MoJin3a 1 aenjaasmMoJim3a B
KJI€TKaX
KOKMIBI JIYKa».

beceoa

21/3 | Pubocomsl. Sapo
DHAOIIA3MAaTHYECKAsI CETh.
Kombunuposanmuwiii.

22/4 | Bakyomnu. Komriekc ['osb k.
JInzocomal.

JlaGoparopnasi pabora 7
«IIpuroros.ienue,
paccMaTpuBaHHe U ONUCAHUE
MHUKPOIPENapaToB KJIETOK
pacreHuin».

Kombunuposanmuwiii.

23/5 | Muroxonapuu. [lmacTumsl.
Opranous! npmxenus. Knerounsie
BKJIFOUCHHSL.
JlaGopaTopnas padora 8
«Haobawaenue
JBHKEHHS IUTOIIA3MBI HA
NnpuMepe JIMCTa
JI0IEN».
Kombunuposanmwiii.

24/6 | OcoOeHHOCTH CTPOSHHSI KIIETOK

POKapHUOTOB U
JYKapHOTOB.
JlabopaTopnasi padora 9
«CpaBHeHue

IIPOKapUOT.

CrpoeHue KIeTKH.
CX0acTBO
MIPUHIIAIIOB
MTOCTPOCHHUSI KJIICTKH.
OCHOBHBIC YaCTH U
OpraHOMIbI KIICTKH,
X QYHKIUH

Onpenenenue
OCHOBOITOJIArarOIINIX
TOHSTHH,
XapaKTEePU3YIOLIUX
0COOCHHOCTH
CTPOEHHUSI OPTAHOUIOB
KJICTKH.

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

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

Bbiensars cyniecTBeHHbIE
IIPU3HAKU CTPOCHUS
KJICTKH.

Paszauuare Ha TaOnuIax u
TOTOBBIX
MHKpOIIpernapaTax
OCHOBHEBIE YacTH U
OpraHOMIbI KJICTKH.

HaOmromate ¥ omnmucheIBaTh
KJIETKHM Ha TOTOBBIX
MHKpOIIpernapaTax

OOBACHATE OCOOEHHOCTH
KJICTOYHOTO CTPOCHHMS
OpraHu3MoB. BBISIBIISATE
B3aNMOCBA3U Me>1<)1y
CTpOeHUEM U QYHKIUSIMHU
KJIETOK.

HpOBO,Z[I/ITB OHOJIOTUYECKHUE
HUCCICO0OBaHUA U ACIIATh
BBIBOAbI HA OCHOBC
MOJIYUYCHHBIX PE3YJIbTATOB.

CpaBHUBATbh CTPOECHHE
JYKapuUOTHYECKUX U

HaHpaBJIeHHbIX Ha
H3YYCHUE TEMBI.
Bnanenue
COCTaBJIAIOIINMU
yueOHo-
HCCIIEA0BATENLCKOM
JIEeSITSIBHOCTBRIO.

VYMeTh 00BSICHATE B
INPUMEHSTH 3HAHUS B
MPAKTUYECKOU
IEeITEIbHOCTH

YBaXUTEJIbHO
OTHOCHUTBCS K
YUUTEIIO U
OJITHOKJIAaCCHUKAM.

Haxonuts BeIXO4 13
CIIOPHBIX CUTYAILUH.

IIponykTuBHOE
oOuieHue u
B3aMMOJECHCTBHE

B IIpoLiecce
COBMECTHOH y4eOHOMH
JeSITENIbHOCTH C
Y4ETOM NO3UIUU
Apyrux
Y4aCTHUKOB
NEeSITeIbHOCTH TPU
o0CyXIeHUU
BITVSTHHS
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CTPOCHMS KJIETOK PAaCTeHHH,
KUBOTHBIX,
rpu0oB 1 0aKTepuiD).

Kombunuposannwiii

25/7 | OGobmAamuii ypoK Mo Teme
«OCO0EHHOCTH CTPOEHHS KJIETOK
JKHBBIX OPraHNU3MOB»

(KOHTPOJILHBIH TecT 4)
Ypox 0b60bwenus u cucmemamuzayuu
SHAHUL

26/8 OOMeH BelIeCTB U IIPEBPAILCHHUE
OHEPTUH B KIICTKE.

Ypok uzyuenus u nepsuunozo saxpennenus
3HAHU.

DHepreTuvecKkii 0OMeH B KIIETKE.
27/9 | Kombunuposanmuwiii.

Tume! KJI€TOYHOTO ITUTAHM.

DOTOCHHTE3 U XEMOCUHTE3.
28/10 | Kombunuposanmsiii.

IIimactuueckuii oOMeH: OMOCUHTES

OCIIKOB
29/11 | Kombunuposamnmsiii.

3HaTh CII0CO0BI
MUTAaHUS OPTaHU3MOB.

HNwmets
MIPE/ICTABIICHHE O
(hazax MuTO3a,
nporecce
peYIUTHKAITIH,
KU3HEHHOM IIHKIIC
KJIeTKH, HHTep(haze

3HaTh IMpoICCChbl
KHU3HCOACATCIIbHOCTH
KIICTKH.

Onpenenenue
OCHOBOIIOJIaraloIIuX
MOHSATHH:

OOMEH BEIIIECTB,
JHEPreTUYECKUN
oOMeH,
IUTACTUYECKHIT OOMEH,
MeTaboau3M. ' mukon
n3. KnerouHnoe
npixanue. ki
Kpeoca.
JlpIxarenbHas 1eMnb.
OKUCIINTEIIFHOE
(dbochopunnupoBanue.

Nmets
MPEJICTABIEHUE O

IIPOKAPUOTUUICCKHUX KIICTOK
Ha OCHOBC aHaJIu3a
MOJIYUYCHHBIX JAaHHBIX

Boiaenste cyiecTBeHHbIE
MIPU3HAKH TIPOIECCOB
oOMeHa BEIIECTB.
OOBSICHIATH KOCMUYECKYIO
poib hoToCHuHTE3a B
ouocdepe

BI)II[CJ'I?ITI) CYHIGCTBGHHBIG
NPHU3HAKH IIpoIiecca
omocHuHTe3a OEIKOB U €T0
MEXaHU3M

Brigensate CYIICCTBCHHBIC
IMPU3HAKH ITPOILIECCOB
KHN3HCACATCIIbHOCTH
KJICTKH.

OOBSCHATD  MEXaHU3MBI
pEeTyIsIMA  TIPOIIECCOB
KHU3HEICATSIILHOCTH B
kieTke. OnpenensiTe MUTO3
KaK OCHOBY 0€cI0JI0ro
pPa3MHOXEHHUS U pocTa

[Toctpoenne MeHTaIbHOM
KapThl IIOHATUI

HapKOTE€HHBIX
BEIECTB HAa
MPOIIECCHI B KJIETKE.
Hcnonn3oBanue
cpeacts UKT B
perieHun
KOTHUTHUBHBIX,
KOMMYHHUKATHUBHBIX U
OpraHU3aIMOHHBIX
3a71a4.

OBnazieHue MeTo1aMu
HAYYHOTO ITO3HAHHMS,
UCTIONIb3yEMBIMH TPH
OMOJIOrUN4YECKUX
UCCIIEIOBaHMSIX B
mporecce
BBIITOJTHEHUS
1a00paTOPHBIX

pabor.
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Perynsauus tpaHckpunuuu u
TPaHCIIAOHUHA B KIIETKC

30/12 | ¥ OpraHusMe.
Kombunuposanmuwiii.

31/13 | Jenenue kietku. MuTo3.
Kombunuposanmuwiii.

32/14 | [lenenue kiaeTku. Merios.
ITosioBBIC KIIETKH

IIpakTuyeckas padora «Pemenue
3JIeMEHTAPHBIX 32124 110

MOJIEKYJISIPHOW OHOJIOTHI.
Kombunuposannuiii.

33/15 | OGo6mamommii ypok mo reme
«Ki1eTO4YHBINi YPOBEHb
OpraHu3anyu )KUBOM MPUPOABD»
(KOHTPOJILHBIN TECT 5)

Ypoxk obobwenus u cucmemamuzayuu
SHAHULL

34/16 | OGoOmaromHii ypoK
KOH()EpEeHIIHs 10 UTOTaM
y4eOHO-UCCIIeI0BATENCKOM
U TIPOEKTHOM JIEATENbHOCTH

Ypok obobwenus u cucmemamusayuu

THIIAX KJICTOYHOI'O
nuTanust: GOTOCUHTE3
M XEMOCHHTE3

3HaTh, KaK
MIPOUCXOMAT
OCHOBHBIE ATaITbI
OuocuHTEe3a OeKa.
XpaHeHue, nepeaada
u

peanuzanus
HaCJICICTBEHHOM
nH(popManuu B
KJIEeTKE. YMETh
MOJIL30BaThCS
TCHETUYCCKUM
KOJOM.

Pemarsn
OMOJIOrHYECKHUE
3aJla4n, CBI3aHHEIC

C OlpeaereHuEM
MOCJIEJOBATEIILHOCTH
HYKJIEUHOBBIX KHCJIOT
Y YCTaHOBJICHHEM
COOTBETCTBUI MEXKIY
Hel "
IOCIIEAOBATEILHOCTh
O aMUHOKUCJIOT B
MEITHJIC.

3aJIa4H 10
MOJIEKYJISIPHOU
ouooruu

OTPa)KaroILEH CYIIHOCTD
I10JIOBOT'O
Pa3MHOXKEHHS OPTaHU3MOB.

[IponykTuBHOE OOIIEHUE U
B3aMOJEICTBUE

B MPOLIECCE COBMECTHOM
yueOHOU

JEATEIIBHOCTHU C Y4ETOM
MO3UIUHU IPYTUX
YYaCTHUKOB JESATEIHLHOCTH
P 00CYXJIEHUN
BOIIPOCOB MEMOTUYECKOTO
JIeJIeHUs KIETKH.

OBnaneHne meTogamMu
Hay4HOI'O ITO3HAHUS B
MIPOLIECCE CPAaBHUBAHUS
MIPOLIECCOB MUTO3a U
Me€1103a, IPOLECCOB
00pa30BaHUs MYXKCKUX U
JKEHCKHX IOJIOBBIX KIIETOK Y
YEJI0BEKa.

JleMoHCTpa1Msi HAaBBIKOB
O3HaBaTeIbHOMN
pednexcun




