Oraen obpazoBanust, GU3KYILTYPLI H CIOPTA
aMunieTpaiy ropoaa Jdepmonrtosa
My nununaiabHoe 610 ReTHOE 0011C0DPATOBATE/ILHOE YUPEARIICHHC
cpeanss odueodpasosareabinas mroaa Ne 5 ropoaa Jlepmontosa

PABOYAS TTPOI'PAMMA

[lo dwoaorun
(VRA3aTH VUCOHRHT NPEIMET. Kype)

Y POBCHBL 00paszoBaHus (KJacc)- cpeaee odlee oopa 30BaHMEe
10-11 wnaccn

{ Haud LII-IIUL m)luu. ocHosHOe oduee Ul’ipll SORAHNG  C YRA3aHHeym kL’iLC(’H)

KonnuecTBo yacor 140

Yuntenas  Macao Lsrenus Banephesna

IMporpamma paspaborana Ha ocHose nparpamybl no Guonorun aas 10-11 kiaccos
[peamernas aunus yueGuukon «JInuaus wuszum». 10—11 kiaceb: yued. nocobue
s 0011eoOpasoBaTebHBIX. Opraunsaiuii: 6a3oBbiii yposens / B. B. TTaceunnk.
[ I". lllgenos, T. M. Edumona, — M. : Ipocseienue, 2017

(VKQ3aTe HPHMCPHYIO HIIH ABTOPCKVIO HPpOrpaMmy /np()rpu.\l.\u,l. HLTATCIRCTHO, TO L HPH LI )

Cpor peasmsaunn-2 ro1a




Pabouas mporpamma cocrtaBiieHa Ha ocHOBe DenepanbHOTo ['ocy1apcTBEHHOTO CTaHapTa, MPOrPaMMBI IO OUOJIOTHH [T 00111e00pa30BaTENbHBIX MKOJ (COOPHHUK
Bbuosnorus. Paboune nporpammel. [Ipenmernas muaust yueOHUKOB «JIuHus sxu3au». 10—11 kmacceer: yue6. mocodue ai1st 001eo0pa3oBaTeIbHBIX. OpraHU3aIHiA:
6azoBsiii ypoBeHs / B. B. ITaceunuk, I'. T'. IlIsenos, T. M. Edumosa. — M. : IIpocsemenue, 2017), moHOCTBIO OTpakatoieit cogepxanue [IpumepHoit
POTPaMMBl, C JOTIOJTHEHUSMH, HE MPEBBIIAIONIIMH TPEOOBAHUS K YPOBHIO MOATOTOBKU OOYUYaIOIIHXCS.

HopmaTuBHO-IpaBOBbIE JOKYMEHTbI, HA OCHOBAHHUM KOTOPBIX paspadoTraHa padoyasi nporpamMmma:
e OenepaibHBIN roCcyIapCTBEHHBIN 00pa30BaTeIbHbIN cTaHAapT cpeaHero odmero oopasoBanus (YTB. Iprka3oM MuHUCTEpcTBa 00pa3oBanus u Hayku PO or
17 mast 2012 1. N 413). Iloamyskr 6 u3menen ¢ 7 arycra 2017 r. - [Ipukaz Munoopuayku Poccun ot 29 uronst 2017 r. N 613
e ®denepanbublii 3ak0H PO o1 29.12.2012 Ne 273-D3 "O6 o6pazoBanuu B Poccuiickoit denepamnumny, cT. 2, 1. 9;
®denepanbHbIN TOCYIapCTBEHHBINH 00pa30BaTeNIbHBIN CTAaHIAPT;
nucbMo MunuctepcTBa oopazoBanus U Hayku P® ot 19 anpens 2011 r. Ne 03-255 «O BBenenuu deaepaibHOro rocyaapcTBEHHOTO 00pa30BaTeIbHOTO
cTaHzapTa o011ero oOpa3oBaHus»;
® (enepanbHbIN IepeueHb Y4€OHUKOB, PEKOMEHIOBaHHBIX MUHUCTEPCTBOM 00pa3oBaHus U Hayku P® k ncronb30BaHMIO B 00pa30BaTeIbHOM IPOLECCE B
o0uieo0pa3oBarenbHbIX yupexaeHusnx, Ha 2019-2020 rr., np. MunucrepcrBa o6pazoBanus u Hayku PO Ne 345 ot 28.12.2018
® mpuka3 MunuctepctBa oOpasoBanus U Hayku PO Ne 1577 ot 31.12.2015 r. «O BHecenun uzmenenuii B ®I'OC OO0, yTBepkAEHHBII NPUKa30M
MunuctepctBa oOpazoBanus U Hayku P® ot 17.12.2010 r. Ne 1897»;
® OCHOBHOM 00pa3zoBaTeNbHOMN IporpamMmoit cpeaHero (rmoyiHoro) obmiero oopazosanus MBOY COIII Ne 68;
® yyebHbIM 1anoM MBOVY COIIINe 68;
Ha OCHOBE:

e IIporpamma: [Iporpamma o 6uonoruu s 001meo0opa3oBaTeNbHBIX KO (COOpHUK buomorus. Pa6oune nporpammer. [IpeamerHas muaus
yaeOHNKOB «JInmHMS xu3HM». 10—11 Kiacchl: yue6. mocodue aist 001meo0pa3oBaTeIbHBIX. OpraHu3anuii: 6a3oBeiii ypoBeHs / B. B. [Taceunuk, I'. T
[Benos, T. M. EbumoBa. — M. : IIpocBemenue, 2017

e VueOnuk: buonorusa. O6mas 6uonorus. 10-11 ki.: yaeOHUK 1151 001meoOpa3oBaTeabHbIX yupexaenuii / A.A.Kamenckuii, B.B.Ilaceunnk, A.M.Py06110B:
- M., IIpocsemienue. 2019 .


http://ivo.garant.ru/#/document/70188902/entry/0
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[HOACHUTEJIbBHAA 3AIINCKA

[Ipennaraemas paboyas mporpamMma peannusyercs Mpu UCTIONb30BaHuM yueOHUKoOB «buonorus. 10 kmace» u «buonorus. 11 xmacey non pegakuueit npogeccopa B.
B. INaceunuka. [Iporpamma cocraBiieHa B COOTBETCTBUU C TPEOOBAHUSAMH K pe3yJIbTaTaM CpEIHEro 00Iero oopazoBaHusl, yTBEpKACHHBIMUA DenepaabHbIM
roCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPETHETO
o01m1ero o0pa3oBaHus.

[Tporpamma pa3paboTana ¢ y4€ToOM aKTyaJbHBIX 3a7ad 0OyueHUs, BOCIIUTAHUS U Pa3BUTHUs oOydaronuxcs. [IporpaMma yauThIBaeT yCciaoBHs, HEOOXOUMBIE
JJIA pa3sBUTUSA TUIYHOCTHBIX U MO3HABATCIJIbHBIX KAaUCCTB O6y‘laIOHII/IXC$I.

[IporpamMma BkIItOUaeT 00s3aTeIbHYIO YacTh yUeOHOT0 Kypca, N3JI0’KeHHYI0 B «IIpuMepHO 0OCHOBHOI 00pa3oBaTelbHON IporpaMMe o OMOJIOruH Ha
YpOBHE cpesiHero oO1iero oopazoBanusa» 1 paccuntana Ha 70 yacoB. B mporpaMme coaep:kuTcs IpUMEPHBIH MepeueHb 1a00paTOPHBIX U MPAKTUYECKUX paboT, HE
BCC M3 KOTOPBIX 00s13aTENLHBI JUISA BBITIOJIHCHU . Yaureap MOXKET BI)I6paTI) N3 HUX TC, IJId NPOBCACHUA KOTOPBIX €CTh COOTBETCTBYIOIME YCJIOBUA B LIKOJIC.

OcBoeHMe MPOrpaMMBbI 10 OHOJIOTHH 00ECIIEYNBAET OBJIAIEHHE OCHOBAMHU Y4eOHO-UCCIIEI0BATENbCKON AEITEIbHOCTH, HAYYHBIMU METOJAMHU PELICHUS Pa3IMdHbIX
TCOPETHYCCKUX U MMPAKTUICCKUX 3a1a4.

N3yuenue 6uonornu Ha 6a30BOM YpOBHE OpMEHTHPOBAHO Ha o0ecrieueHne 001eo0pa3zoBaTesIbHON U 00LIEKYIbTYPHOM OATOTOBKH BBIITYCKHUKOB.
Ha 6a30BoM ypoBHe usyuenue npeamera «buonorus», B yactu popMUpoBaHUS y 00ydarOMUXCsl HAYYHOIO MUPOBO33PEHUS, OCBOEHUS 00IIeHayYHbIX
ME€TOI0B, OCBOCHUS IMPAKTUUCCKOTO ITPUMCHCHW A HAYYHBIX 3HaHI/II\/’I, OCHOBAHO Ha MCXKIIPEAMECTHBIX CBA3AX C MPpCIAMETaAMU oOiacreit C€CTCCTBCHHbIX,
MaTEeMaTUYECKUX U TYMaHUTAPHBIX HayK.

Paboyas nmporpamMma o OGHMOJIOTHH BKITIOYAET CIICIYIOIINE Pa3eiibl:

. [losicHuTENBPHAS 3amMCKa.

. O6mmas xapakTepucTuKa yueOHOTO MpeMeTa ¢ ONpeesieHueM Iesiel U 3a7a4 ero u3y4eHusl.
. Mecro kypca OHM0JIOTHH B y4eOHOM TUIaHE.

. Pe3ynbrarel ocBOEHUS Kypca OMOJIOTMH — JIMYHOCTHBIE, TPEIMETHBIC U METaIlpeIMETHBIE.

. Conepxanue Kypca OMOJIOTHH.

. [InanupyemMsble pe3ynbTaThl U3y4eHHs Kypca OMOIOTHH.

. KanenpapHo-TemaTnieckoe riaHupoBaHue.
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OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA

B cucreme ecrecTBeHHO-Hay4yHOTO 00pa30BaHuUs OMOJIOTHsI KaK y4eOHBIN MpeMeT 3aHMMaeT BaKHOE MeCTO B (POPMUPOBAHUM: HAYYHOI KapTHHbI
MUpa; GQYHKIHMOHATIBHON IPaMOTHOCTH, HEOOXOJUMOM /71l TOBCETHEBHOM JKM3HHU; HABBIKOB 3/I0POBOT0 U O€30MaCHOTO JUIs YeJIOBeKa U OKPY’KaroIlen cpebl
o0pa3a *H3HH; SKOJOTHYECKOT0 CO3HAHMS; IEHHOCTHOTO OTHOIIEHUS K )KUBOW MPUPOJE U YENOBEKY; COOCTBEHHON MO3MIIMH 110 OTHOIIEHUIO K OMOJIOTHYECKOM
uHpOpMalKH, MoTy4yaeMOi U3 pa3HbIX UCTOUYHHKOB. V3yueHne OMOIOTHH CO3/1aeT yClnoBus A1 (GoOpMUPOBaHUS y O0y4arOIKUXCA HHTEIUIEKTyalbHbBIX,
IpaXXJaHCKMX, KOMMYHUKAIITMOHHBIX 1 HH(OPMAIIMOHHBIX KOMITETEHIIHH.

N3yuenne kypca «buosiorusk» B cTapiiei IIKoJIE HAPaBJIEHHO Ha PELICHHUE CIEAYIOUIUX 3aAa4.
1) dopmupoBaHue cUcTEMBbI OMOJIOTHYECKUX 3HAHUI KaKk KOMIIOHEHTa €CTeCTBEHHO-HAyYHON KapTUHBI MUPA;



2) pa3BUTHE JIMYHOCTU OOYJAIOIIUXCS, X MHTEJUICKTYaJIbHOE ¥ HPaBCTBEHHOE COBEPILICHCTBOBAHME, (JOPMHUPOBAHNE Y HUX T'YMAaHUCTUYECKUX OTHOUICHUH U
HKOJIOTUYECKH 11eJIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYJIOBOH JEATEIBHOCTH;

3) BeIpaOOTKY MOHUMAaHUs OOIIECTBEHHOHN MOTPEOHOCTH B Pa3BUTUN OMOJIOTHH, a TaKkKe (POPMUPOBAHUE OTHOIIECHUS K OMOJIOTHMH KaK BOZMOXKHOU

obnactu OyayIiei mMpakTUIECKOU e TEIIbHOCTH.

Lesin Guonoruueckoro oOpa3oBaHus B cTapiield mKoje GopMyIHpyIOTCsS Ha HECKOJIBKUX YPOBHSX: III00ATHHOM, METAPEIMETHOM, IMYHOCTHOM U TIPEAMETHOM,
Ha ypoBHE TpeOOBaHUN K pe3yabTaTaM OCBOCHHSI COJICPKAHUS MTPEIMETHBIX IPOTPAMM.

I'moGanpHbIE 1IN OMOJIOTHYECKOTO 00Pa30BaHus SIBIISIFOTCS. OOIIUMHU Ui OCHOBHOW M CTapIIEH MIKOJIBI M OTPEACISIOTCS CONUATBHBIMH TPEOOBAHHUSIMH, B TOM
YHCIIe U3MEHEHHEM COIMAIbHOM CUTYallu Pa3BUTUS — POCTOM MH(OPMAIIMOHHBIX IEPErpy30K, H3MEHEHUEM XapaKTepa u CII0OCOO0B OOIIEHHS U COIIMATBHBIX
B3auMO/IeHCTBUI (00BEMBI U CLTOCOOBI MOTYYEHHS] HHPOPMAIMH TOPOKIAOT psiJi 0COOEHHOCTEN pa3BUTHSI COBPEMEHHBIX MOAPOCTKOB). Hanbosee npoayKTUBHBIMU
IUTSL pEIIeHNUs 33124 Pa3BUTHS MTOAPOCTKA SBIISIOTCS COLIMOMOpAIbHAS M HHTEIUICKTYaJIbHAast B3POCIIOCTb.

[Tomumo 3TOTO, TII0OATBHBIE LIEMH (OPMYIUPYIOTCS C YIETOM PAaCCMOTPEHHUS OHOJIOTUIECKOTO 00pa30BaHMsI KaKk KOMIIOHEHTa CUCTEMbI 00pa30BaHUs B
IIEJIOM, TIO9TOMY OHH SIBIISTIOTCS] HanOoJIee OOIUMH U COTMAIBHO 3HAYMMBIMH.

C y4é€roMm BbIIIEHA3BAHHBIX MTOIX0I0B TII00ATEHBIMU IESIMH OHOJIOTHUYECKOTO
00pazoBaHUs SBISIOTCS:

— COMAIU3ANMS 00YyJaIOMINXCSI KaK BXOXKJICHUE B MUP KYJIbTYPBI U COIIMATBHBIX OTHOIICHHI, 00eCIIeUnBaroNiee BKIFOYCHNE YIAIIHXCS B Ty HIIH HHYIO TPYIIITY
1100 OOITHOCTH — HOCHUTEIS €€ HOPM, IEHHOCTEH, OPHEHTAIIN, OCBAWBAEMBIX B MIPOIECCe 3HAKOMCTBA C MUPOM JKUBOW TIPUPOJIBI;
— NpHOOIIeHHe K TO3HABATEIHHOMN KYIBTYpe KaK CHCTEMe TT03HABATEIbHBIX (HAYYHBIX) IIEHHOCTEH, HAKOTJICHHBIX O0IIECTBOM B chepe OMOJIOTHIECKON HAyKH.
[TomMumo 3TOTO, OHMOTOTHYECKOE 0Opa30BaHKE HA CTApIIEeH CTYIICHH TPU3BAHO 0OCCTICUNTD:
— OPHMEHTALMIO B CUCTEME 3TUYECKUX HOPM U LIEHHOCTEH OTHOCUTEJIEHO METOJIOB, PE3YJIbTATOB U JIOCTHKEHUH COBPEMEHHON OMOJIOrNYECKON HayKH;
— pa3BHUTHe II03HABATEJIbHBIX KAUY€CTB JIMYHOCTH, B TOM YHCJIE€ TO3HABATEIbHBIX HHTEPECOB K U3YUEHHIO OOIMIMX OMOJIOrMUECKUX 3aKOHOMEPHOCTENH U CaMOMYy
IIPOIECCY HAyYHOTO O3HAHUS;
— OBJIaJleHHe y4eOHO-1T03HABATEIbHBIMU U [IEHHOCTHO-CMBICJIOBBIMHU KOMIIETEHTHOCTAMH 7151 (JOPMUPOBAHUS NT03HABATEIbHON U HPAaBCTBEHHOW KYJIbTYpBI,
Hay4YHOT'O MMPOBO33pPEHMs], @ TAK)KE METOJI0JIOTHEel ONOJIOTrHYECKOr0 HKCIIEPUMEHTA U AJIEMEHTapHBIMU METOJaMU OMOJIOTMYECKUX UCCIIE0BAHUM;
— (opMHPOBaHME SKOJIOTUYECKOTO CO3HAHMS, IEHHOCTHOTO OTHOILIEHUS K KUBOM IPUPOJIE U YETOBEKY.

MECTO KYPCA BHUOJIOI'MN B YUEBHOM ITJIAHE

KosimyecTBo 4acoB, OTBOIMMOE HAa U3y4CHHE OMOJIOTUU B CTApIICH IIKOJIE, 3aBUCUT OT YI€OHOTO TIaHa YTBEPXKICHHOTO 00pa30BaTeIbHON
opranu3zanueii. JlanHas pabodasi mporpaMma pacCuuTaHa Ha MPOBeACHUE | yaca KIIACCHBIX 3aHSATUHN B HEICIIO MPU U3YYCHUH MpeIMeTa B TeueHue aByx JyieT (10 u
11 xmaccsl). Obmiee yncio yueOHbIX 4acoB 3a 2 roja oOyuenus cocrapinseT 70 4, u3 Hux 35 4 (1 1 B Hepemnto) B 10 knacce, 35 1 (1 u B Henemo) B 11 kiacce.
Kypcy 6uonorum Ha cTyneHu cpeHero oouiero o0pa3oBaHus MPEANIECTBYET KypC OMOJIOTHH, BKIIFOUYAIOIINN JIEMEHTAPHBIC CBEJICHUS 00
OCHOBHBIX OHOJOrn4eckux o0bekTax. Coaepxanue Kypca OMOJIOTHU B OCHOBHOM IIKOJIE, CIIY>)KUT OCHOBOM JJIsi U3y4EHUS OOIINX OMOJIOTHYeCKUX
3aKOHOMEPHOCTEH, TeOpuii, 3aKOHOB, THIOTE3 B CTApIIEH IIKOJIE, T/Ie 0c000€ 3HAUeHHE TPHOOPETAIOT
MHPOBO33PEHYECKUE, TEOPETUUECKUE TIOHSATHSI.
Takum o06paszoM, coaepkanue Kypca OMOJIOTHH B CTapliel mKkose, 0oiee MOJTHO PacKphIBaeT 00IIre OMOJOTrHYeCKUe 3aKOHOMEPHOCTH, MTPOSBIISIONIUECS
Ha Pa3HBIX YPOBHAX OPTaHU3AIMU )KUBOU MPUPOIBI.

PE3VJIBTATBI OCBOEHUA KYPCA BUOJIOI' NN



JlesiTensHOCTh 00pa30BaTEIBHOTO YUPEXKACHUS 0011ero oOpa3oBaHus B 00ydeHIHN OMOJIOTHH B CpeHEH (ITOTHON) MIKOJIe TOJHKHA OBITh HalpaBlieHa Ha
JOCTIKEHHE 00YJaroIUMUCS CIEAYIOIUX JHYHOCTHBIX Pe3yJIbTATOB!
1) peanu3anum 3THYECKUX YCTAHOBOK MO OTHOIIEHHIO K OMOJIOTUYECKUM OTKPBITUSAM, UCCIIETOBAHUIM U UX PE3YIbTaTaM;
2) mpuU3HaHUS BBICOKOH IIEHHOCTH JKU3HU BO BCEX €€ MPOSBIICHUAX, 3I0POBbS CBOETO M JAPYrUX JIIOJEH, pean3alii yCTAaHOBOK 3/J0pOBOT0 00pa3a KU3HH;
3) copMHPOBAHHOCTH MMO3HABATEIBHBIX MOTHBOB, HAIPABJICHHBIX Ha MOJyYeHNE HOBOTO 3HAHUS B 00JIaCTH OMOJIOTHH B CBSI3U ¢ Oyayiiei nmpodeccnoHaIbHOR
JEATeIbHOCTBIO MM OBITOBBIMH MTPOOJIEMaMH, CBSI3AHHBIMH C COXPAaHEHHEM COOCTBEHHOTO 3/I0POBbS M KOJIOTHYECKOH 0€30TIaCHOCTH.
MeTtanpeaMeTHbIMU Pe3yJIbTATAMM OCBOCHHUS BBIITYCKHUKAMHU CTapIIEH MIKOJIbI 0a30BOT0 Kypca OMOJIOTHH SBIISFOTCS:
1) oBraieHNe COCTABISIOMIMMH HCCIIEI0BATENBCKON M TPOSKTHOMN AEATEIBHOCTH, BKIIIOYAsi YMEHUS BUAETH POOIEeMy, CTABUTH BOTIPOCHI, BBIIBUTATh THITOTE3HI,
J1aBaTh OTIPENEIICHUS TIOHATHIM, KIacCU(PHUIIMPOBATH, HAOIIOAATh, TPOBOIUTH SKCIIEPUMEHTEI, JIEJIaTh BHIBOJIBI U 3aKIIFOUYEHUS, CTPYKTYPUPOBATh MaTepHall,
OOBSICHATH, IOKA3bIBATh, 3AIIUIATH CBOU HJICH;
2) ymeHus paboTaTh C pa3HbIMH HCTOUHUKAMU OMOJIOTHYEeCKON MH(OPMALIMU: HAXOUTh OMOJIOTUYECKYIO MHPOPMAIMIO B Pa3IMYHBIX HCTOYHUKAX
(TekcTe yueOHMKA, HAYYHO-TIOMYIISIPHOM JIUTEpaType, OMOJIOTHUECKUX CIIOBAPSX U CIPABOYHUKAX), aHAIM3UPOBATH M OIIEHUBATh WH(OPMAIIHIO,
npeoOpazoBeIBaTh HHGOPMAIIHIO U3 OAHOU (POPMBI B APYTYIO;
3) cIOCOOHOCTH BEIOMPATH IIEJIEBBIE M CMBICTIOBBIE YCTAHOBKH B CBOMX JCWCTBHUSX M MOCTYIKAX 10 OTHONIECHHIO K YXUBOU MPUPOJIE, CBOEMY 3I0POBBIO U 3I0POBHIO
OKPY)KaIOINX;
4) yMeHUsI a[IeKBaTHO UCIIOJIb30BaTh PEUEBhIC CPEACTBA ISl TUCKYCCHU U apryMEHTAIMH CBOCH MO3HIINY, CPAaBHUBAThH Pa3HbIC TOUKHU 3PEHUS, apTyMEHTHPOBATh
CBOIO TOYKY 3p€HUsI, OTCTauBaTh CBOIO MO3UIIUIO.
IIpenmMeTHBIMHU pe3yJIbTAaTAMM OCBOCHHS BBHIITYCKHHUKAMU CTapIIeH HIKOJIbI Kypca Onoioruu 6a30BOro yYpoBHs SIBJISIOTCS:
B no3naseamenvnoit (unmennekmyanvHoit) cgepe:
1) xapakTepHuCcTHKa COACPKAHUS OMOJIOTHIECKUX TeOPHUH (KIeTouHas1, dBOIIOMOHHAs Teopust JlapBuna); yuenus Bepranckoro o 6uocdepe; 3akoHoB Menens,
3aKOHOMEPHOCTEH U3MEHUNBOCTH; BKJIa/1a BbIIAIOIIUXCSA YUEHBIX B pa3BUTHE OMOJOTMUYECKON HAYKH;
2) BbIACTICHUE CYILIECTBEHHBIX IPU3HAKOB OUOJIOTMUYECKUX 00BEKTOB (KJIETOK: PACTUTENbHBIX U )KUBOTHBIX, J0SJCPHBIX U SIEPHBIX, TOJOBBIX U
COMATUYECKUX; OPraHU3MOB: OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX; BUJIOB, SKOCUCTEM, OMOChephl) U ImpoleccoB (0OMEH BElIeCcTB, pa3MHOKEHHUE, JIeJICHUE KIIETKH,
OIIOIOTBOPEHHE, IEHCTBUE UCKYCCTBEHHOTO U €CTECTBEHHOT'O 0TOOPOB, POPMUPOBAHUE MTPUCIIOCOOIEHHOCTH, 00pa30BaHUE BUI0B, KPYTOBOPOT BEIIECTB U
MIpeBpaLECHUS
SHEPTHH B DKOCUCTEMaxX U omocdepe);
3) oOBsicHeHHUE poJiu 6UoIOTHH B (POPMHUPOBAHUH HAYYHOTO MUPOBO33PEHHUS; BKJIaJa OMOJIOTUYECKUX TeOpuil B (hOPMUPOBAHNE COBPEMEHHOW €CTECTBEHHO-
HAyYHOU KapTHUHBI MUpPA; OTPULIATEIHHOTO BIUSHUS aJIKOr0JIsl, HIKOTHHA, HAPKOTUYECKHUX BEIIECTB HAa PA3BUTHE YEJIOBEKA; BIUSHUS MyTareHOB Ha OPraHu3M
YeN0BeKa, HIKOJIOTUYECKUX (DaKTOPOB Ha OPraHU3Mbl; IPUYUH SBOJIIOIUU, U3MEHSIEMOCTH BHUJIOB, HAPYIICHUH PAa3BUTHS OPraHU3MOB, HACIIEACTBEHHBIX
3a00JIeBaHUIA, MyTaIl1il, YCTOWYUBOCTH U CMEHBI IKOCHCTEM;
4) npuBeZieHNE 10KA3aTeNIbCTB (apryMEeHTalus1) €IMHCTBA )KUBOM M HEXKMBOM NMPHUPOJIBI, POJICTBA KUBBIX OPraHU3MOB; B3aUMOCBS3€H OPraHU3MOB U OKpPY’KaroIIen
cpezbl; HeOOXOMMOCTH COXPaHEHHUsI MHOT000pa3us BUJIOB;
5) yMeHHe NoJIb30BaThcs OMOJIOTHYECKOM TEPMUHOJIOTHENH U CUMBOJIUKOIM;
6) pelieHne 37eMEeHTapHBIX OMOJIOTMUECKUX 3a/1a4; COCTABICHHE JIEMEHTAPHBIX CXEM CKPEIIMBAHUS M CXEM MIEpEeHOCca BEIECTB M SHEPTUHU B SKOCUCTEMaxX (1enu
MUTaHHUS ),
7) onucanue ocobeil BUIOB 10 MOP(OIOTHIECKOMY KPUTEPHUIO;



8) BBISIBJICHHE N3MEHYMBOCTH, IPUCIIOCOOICHUN OPraHU3MOB K cpeie OOMTaHNs, HICTOYHHKOB MYTareHOB B OKpYKaromiel cpeze (KOCBEHHO), aHTPOTIOT€HHBIX
M3MEHEHHH B 9KOCUCTEMAaX CBOCH MECTHOCTH; U3MEHEHUH B HIKOCUCTEMAaX Ha OMOJIOTUIECKUX MOJICIISIX;

9) cpaBHEHHE OMOJIOTUYECKUX OOBEKTOB (XUMUYECKUI COCTAB TEJ KUBOW M HEXUBOW IPUPO/IbI, 3aPOABIII YeJIOBEKA U APYIHX MICKOHUTAIOIINX,

MPUPOIHBIE SKOCUCTEMBI U arpO’KOCUCTEMbI CBOEH MECTHOCTH), MTPOLIECCOB (€CTECTBEHHBIN M MCKYCCTBEHHBIH OTOOPHI, ITOJIOBOE M OECTION0e pa3MHOKEHNUS) U
(bopMynHpOBKa BHIBOJIOB HA OCHOBE CPAaBHEHHUSI.

B yennocmmuo-opuenmayuonnoit cgepe:

1) aHanmu3 ¥ OIICHKA PAa3JIMYHBIX TUMIOTE3 CYIIHOCTH KU3HH, TPOUCXOKICHUE YeT0BEKa U BOSHUKHOBEHHUE JKU3HH, TII00ATBHBIX IKOJIOTHIECKUX POOIEeM U MyTeH nx
pereHws, MOCIeICTBII COOCTBEHHOM NIESTETLHOCTH B OKpYXAIOIIEH cpejie; OMOI0rHuecKoi HHPOPMAaLnH, MMOJTyd4aeMOoil U3 pa3HbIX HCTOYHHUKOB,

2) OLIEHKA dTUYECKHUX aCMEKTOB HEKOTOPHIX UCCIIEAOBaHUI B 00JaCTH OMOTEXHOJIOTUH (KJIOHUPOBAHUE, UCKYCCTBEHHOE OTUIOJ0TBOPEHHE,

HaIpaBJIEHHOE U3MEHEHHE FeHOMA).

B cpepe mpyooeoii deamenvnocmu: oBnasieHue yMEHUSIMH U HaBbIKAMH TIOCTAHOBKU OMOJIOTMUYECKUX SKCIIEPUMEHTOB U OOBSICHEHUS UX PE3YIbTATOB.

B cpepe puzuueckoit oeamenvrnocmu: 060cHOBaHNE U COOMIOACHNE Mep MPOPHIAKTUKHN BUPYCHBIX 3a00J1€BaHN, BPEIHBIX IPUBBIYEK (KypeHHE, yIoTpebaeHne
aJIKOT0JIsl, HAPKOMaHU ); PaBUJI IOBEJCHUS B OKpPYXKAIOIIel cpene.

COJEPXXAHUE KYPCA BUOJIOT' N

buoJsiorusi Kak KOMIUIEKC HAYK O KMBOW Npupojae

buosnorust kak KOMIUIEKCHasI HayKa, METOJIbl HAYYHOTO MO3HAHUS, UCTIOJb3yeMble B Onosiorun. Cogpemennvie Hanpaesienusi 8 buonoeuu. Poib Onosoruu B
(hopMUPOBAHNHN COBPEMEHHON HaydYHOW KapTUHBI MUPA, MPAKTUUECKOE 3HAYCHUE OMOJIOTUYECKUX 3HAHHUI. bHoIornyeckue CuCTEMBI Kak MPeMeET U3YICHUS
OuoIorNy.
CTpyKkTypHBIE M PYHKUMOHAJIBbHbIE OCHOBBI KM3HHU

MoutekynsipHbI€ OCHOBBI )XM3HU. Heopranndeckue BemecTBa, ux 3HaueHne. OpraHuveckue BemecTBa (yriaeBOIbl, TUMHIbI, OCITKH, HYKJICHHOBBIE KUCIOTh, AT®D)
U ux 3HaueHue. buononumepsl. /Jpyeue opeanuueckue eeujecmea kiemxu. Hanomexunonoeuu 6 buonocuu.

[{uronorusi, MeTo1bl HUTOJOTUU. POJIb KIE€TOUHOM TEOPUHU B CTAHOBJIEHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOUM KapTUHBI MUpa. KileTKH MpoKapuoT U 3yKapuoT.
OCHOBHBIE YaCTH U OPraHOUbI KIETKH, UX (PYHKIIUU.

Bupycel — HexiieTouHas Gopma KU3HU, MEpPbI TPOPUIAKTUKYA BUPYCHBIX 3a00JIEBaHUM.

KuznenesrenbHocTh KiIeTKH. [Imactuueckuii oomeH. dotocuHTe3, XeMocuHTe3. brocunTte3 6enka. DHepreTuueckuii o0OMeH. XpaHeHHe, repeaada U peaan3amms
HacJeICTBEHHOU nHpopmanuu B kieTke. [ 'eHetnueckuit koa. ['en, reHoM. ['enomuka. Bausnue napkoceHHbIX 8ewjecms Ha npoyeccol 8 Kiemke.

Knetounsrii nuki: uatepdasa u aeneHue. Murto3 u Meiios, ux 3HaueHue. COMaTUYECKUE U MOJIOBBIE KIETKU.

Opranmnsm
Opranu3M — eJIMHOE IIeII0e.
XKuznenesTenbHOCTh Opranusma. Perynsanus GyHKuuid opranu3ma, roMeocTas.
Pa3muoxeHne opraHn3MoB (0ecroioe u mosioBoe). Cnocodwbl pasmHodCeHus: y pacmenuti u dcugomuslx. IHANBUIYaTbHOE PA3BUTHE OpraHU3Ma
(onTorenes). [IpuunHbl HapylIeHUH pa3BUTHS. PenpoayKTUBHOE 3J0POBhE YEIOBEKA; MOCIEACTBUS BIMSHUS aTKOTOJIsI, HUKOTUHA, HAPKOTUYECKUX BEIECTB
Ha SMOpHOHANBbHOE pa3BUTHE YesoBeKa. Kuznennvle yuxnvl pasnuvix epynn opeaHusmos.
I'enetnka, MeTOIbl TeHETUKH. | eHeTHUEeCKass TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHBI HacleACTBeHHOCTH . MeHens. XpoMOCOMHasi TEOpHsl HACJIEICTBEHHOCTH.
Omnpenenenue noia. CueniaeHHoOe ¢ MOJIOM HacJae0BaHUE.



I'eneruka uenoseka. HaciencrBeHHbIe 3a001€BaHUS YETIOBEKA U UX IPEAYIPEKICHUE. DTUUECKHUE aCIIEKThI B 00JIACTH MEIULIUMHCKON IeHETHKU.
I'enoTun u cpena. HenacnencrseHnHas u3MeHUMBOCTh. HacnencTeeHHas n3aMeHYMBOCThb. MyTrannu. MyrareHsl, UX BIIMSIHAE HA 3J0POBbE YEIIOBEKA.
JHoMmecTtukanus u cenexuus. Metozpl cenekuuu. buotexnosorus, e€ HanpaBieHUs U IEPCIEKTUBEI pa3BUTus. buobezonacrnocme.
Teopus 3BoIOLMH
Pa3zButHe 3BOMIOIIMOHHBIX UACH, 3BotoioHHas Teopus Y. Jlapsuna. CunteTnueckas Teopus 3BoONUH. CBUIETEIHCTBA SBOJIOLUN KUBON
pupoabl. MuKpo3BoJIIOLIKS U MakposBosronust. Bun, ero kpurepuu. [lomynauus — sneMeHTapHas €IMHULA YBOJIOLUHU. J[BUKYIIIME CUIIbI 3BOJIIOLUH, UX BIUSHUE
Ha reHo(oHx nonysuuy. HarpasiieHus 3BOTIONUH.
MHoroo0pa3ue opraHu3MOB Kak pe3yabTaT 3BOJTONHH. [IpuHIUITEI KiIaccuUKaIiy, CHCTEMaTHKA.
Pa3zBurtne xu3Hu Ha 3emie
I'unoTe3bl mpoucxoXaeHus )KU3HU Ha 3emiie. OCHOBHBIE 3TaIlbl 3BOJIIOIMN OPraHMYECKOTro MUpa Ha 3emiie.
CoBpeMeHHbIE NPEACTAaBIECHUS O IPOUCXO0XKACHNHN YeJI0BeKa. DBOJIIOLINS YeIoBeKa (aHTponoreHes). [IBrmkymue cuisl aHTponoreHesa. Pacsl yenosexa,
WX TIPOUCXOK]ICHUE U €TUHCTBO.
Opra"usmsl 1 OKpy:Kawuias cpeaa
[IpucnocoOnenust OpraHu3MoB K JEHCTBHIO SKOJOTUYECKHX (aKTOPOB.
buoreonenos. Oxocucrema. PaznooOpasue skocucteM. B3anMooTHOIEHUS NOMYNIALNNA pa3HbIX BUAOB B 3KocucTeMe. KpyroBopoT BeliecTB ¥ MOTOK SHEPTUU B
AKOCHCTEME. Y CTOMYMBOCTD U AMHAMHUKa SKocucTeM. [locneacTBus BIUSHUS 1€ATEIbHOCTH YeloBeKa Ha sSKkocucTeMbl. CoxpaHeHne 6uopa3zHooOpasusi Kak OCHOBa
YCTOWYMBOCTU SKOCUCTEMBI.
CrpykTypa 6uochepsl. 3aKOHOMEPHOCTH CYILIECTBOBaHUS OUOCHEPHI.
Kpyzoeopomur sewecme 6 buocgepe.
['moGasbHBIC aHTPOTIOTEHHBIE U3MeHEHUs B Onocdepe. [IpodiieMbl yCTOWYMBOTO pa3BUTHAL.
Ilepcnexmuswi pazsumus OUOI02ULECKUX HAYK.

IIpumepHBIi epevyeHb JA00PATOPHBIX H MPAKTHYECKUX PadoT (Ha BLIOOP yuHTeIs1):
1. Micnionb30BaHuE pa3nuyHbIX METOJOB MPU U3YYEHUU OUOJIOTHYECKUX OOBEKTOB.
2. TexHUKa MUKPOCKOIIMPOBAHUSI.



. I3yueHue KIeToK pacTeHUM U )KMBOTHBIX MO/ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OIUCaHUE.
. [IpuroTtoBnenue, paccMaTpuBaHuE U ONIMCAHUE MUKPOIIPENApaToB KIETOK pacTEHUI.

. CpaBHEHHE CTPOEHUS KJIETOK PAaCTEHH, )KUBOTHBIX, TPHOOB 1 OaKTEpUH.

. I3yueHue ABMKEHUS LUTOIIA3MBbI.

. 3ydeHue mia3smoin3a 1 AEnaa3Moiin3a B KJIIETKaX KOKHULIBI JIyKa.

. I3ydeHue pepMEHTAaTUBHOIO pacUIeIIEHUs] IEPOKCUIA BOJOPO/Ia B PACTUTEIbHBIX U dKUBOTHBIX KIETKaX.
9. OGHapyxeHue OEIKOB, YIIIEBOIOB, JTUITHIOB C TOMOIILI0 KAYECTBEHHBIX PEAKIIHIA.

10. Beinenenue JTHK.

11. M3yuenune kaTaIuTHYECKON aKTUBHOCTU (PEPMEHTOB (Ha MpUMEpPE aMHJIa3bl WM KaTajasbl).
12. Habmronenre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyka Ha TOTOBBIX MUKpOIpenaparax.

13. U3ydyeHune XxpoMOCOM Ha TOTOBBIX MUKpOTIpenapaTax.

14. N3y4yenue craamii Meiio3a Ha TOTOBBIX MUKpOIIpenaparax.

15. M3y4yeHue cTpoeHus MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOTIpEnaparax.

16. Pemenue snemMeHTapHBIX 3a7a4 110 MOJICKYJISIPHOM OMOJIOTHH.

17. BeisiBIeHHE PU3HAKOB CXOJICTBA 3apOBINICH YeJIOBEKA M IPYTUX MO3BOHOYHBIX KUBOTHBIX KaK JI0Ka3aTEIHCTBO UX POJICTBA.
18. CocraBiieHnE 3JIEMEHTAPHBIX CXEM CKPEIIUBAHHUS.

19. Pemenne reHeTHYECKUX 3a1a4.

20. Nzyuenue pe3ynbTaToB MOHOTMOPUAHOTO U TUTHOPHUIHOTO CKPEIIUBAHUS Y IPO30(DUITBL.

21. CocrapyiieHuE ¥ aHAJIU3 POJIOCIOBHBIX YEJIOBEKA.

22. 3yyeHne u3MEHYMBOCTH, TOCTPOEHUE BAPUAIIMOHHOTO PsAJIa U BAPUALIMOHHOW KPUBOM.

23. Onmcanue GpeHoTHmna.

24. CpaBHeHHE BUJIOB IO MOP(HOJIOTHIECKOMY KPUTEPHIO.

25. Onucanue nNpucnocoOIeHHOCTH OPraHu3Ma U € OTHOCUTEIBHOTO XapaKTepa.

26. BrisBieHue npucrnocoOIeHni OpraHu3MOB K BIMSIHUIO Pa3JIMYHBIX SKOJOTHYECKUX (HPaKTOPOB.
27. CpaBHEHHUE aHATOMUYECKOTO CTPOCHHS PACTEHUI Pa3HbIX MECT OOUTaHUS.

28. Metoapl u3mMepenus GakTopoB Cpeibl OOMTAHHMS.

29. VzydyeHue 3KOJIOTUYECKUX aJlallTallui YeI0BeKa.

30. CocraBiieHUE TUIIEBBIX 1IETIEH.

31. U3y4yeHue u onrcaHue 3KOCUCTEM CBOEH MECTHOCTH.

32. MoaenupoBaHue CTPYKTYp U MPOLECCOB, MPOUCXOIAUIUX B IKOCUCTEMAX.

33. OueHka aHTPONOTEHHBIX U3MEHEHU B IIPUPO/IE.

0N N KW

[NIAHUPYEMBIE PE3VJIBTATBHI U3YUEHMA KYPCA BUOJIOT' A
B pe3yabTaTe u3yuenusi yueOHoro npeamera «buosiorus» Ha ypoBHe cpeaHero (1oJHOro) o0mero o0pa3oBaHus BbIIYCKHHK Ha 0230BOM
YPOBHE HAYYHUTCSH:



— pacKphIBaTh HA MIPUMEPaxX PoJib OMOIOTHH B (POPMHUPOBAHUH COBPEMEHHOM HAYYHOU KApTUHBI MUPA U B IPAKTHYECKOH JEATEIHHOCTH JIIOJICH;

— TIOHMMATh U OIMCHIBATh B3aMMOCBSI3b MEXK/Ty €CTECTBEHHBIMU HAyKaMU: OUOJIOTUEH, PU3NKOM, XUMHEI; YCTaHABITUBATH B3AMMOCBS3b PUPOIHBIX SIBICHUN;
— TIOHMMATh CMBICT, Pa3JIMYaTh U OMUCHIBATh CUCTEMHYIO CBSI3b MEX/Iy OCHOBOTIOJIAraIONIUMHI OUOJIOTUYECKUMU TIOHATUSAMU: KIIETKA, OPTaHU3M, BU], SKOCUCTEMA,
ouocdepa;

— TPOBOJUTH YKCIIEPUMEHTHI 110 U3yYCHHUIO OMOJIOTHIECKUX 00OBEKTOB U SIBJICHHN, OOBSICHATH PE3YJIbTAaThl SKCIIEPUMEHTOB, aHAITM3UPOBATh UX, (OPMYITUPOBATH
BBIBO/IBI;

— WCTOJB30BaTh OCHOBHBIC METO/IbI HAYYHOTO IMO3HAHUS B YYCOHBIX OMOJIOTMYECKUX HCCIICTOBAHUSX, TPOBOUTH SKCIIEPUMEHTHI TIO U3YUICHUIO0 OMOIOTHUECKUX
OOBEKTOB W SIBJICHUH, OOBSICHATH PE3YJbTaThI SKCIIEPUMEHTOB, aHATM3UPOBATh MX, (JOPMYITUPOBATH BHIBO/IBI,

— (opMynupoBaTh TUMOTE3bI HA OCHOBAHUH TIPEIOKEHHON OMOJIOTUUeCKO MH(GOPMAIIMH U TIPeIaraTh BAPUAHTHI MPOBEPKH TUTIOTES;

— CpaBHUBATh OMOJIOTUYECKHE OOBEKTHI MEXK Ty COOOM 10 3aIaHHBIM KPUTEPUSIM, JIETaTh BEIBOIBI M YMO3AKITIOUEHHUSI HA OCHOBE CPAaBHEHUS;

— 000CHOBBIBATH €TUHCTBO KUBOM M HEKUBOU MTPUPO/IBI, B3AUMOCBS3U OPTaHU3MOB M OKPYXKAIOIIECH Cpelbl HA OCHOBE OMOJIOTHUECKUX TEOPHIA;

— MPUBOJUTH IPUMEPHI BEIIECTB OCHOBHBIX TPYII OPraHUYECKUX COSAMHEHUN KIETKHU (OETKOB, )KUPOB, YIIIEBOJIOB, HYKIIEMHOBBIX KHUCIIOT);

— pacrno3HaBaTh KJIETKHU (POKAPUOT U DYKAPUOT, PACTEHUN U KUBOTHBIX) IO OTMMMCAHHIO, HA CXEMAaTUUECKUX U300paKCHUSX; YCTAaHABIMBATH CBSA3h CTPOCHUS U
(GyYHKIMI KOMIOHEHTOB KJIETKH, 000CHOBBIBATH MHOT000pa3ue KIETOK;

— 0OBSCHATH MHOTOOOpAa3¥e OPraHMu3MOB, IPUMEHSIST HIBOJTIOIMOHHYIO TEOPHIO;

— OOBSCHATH IPUUMHBI HACJICICTBEHHBIX 3a00JICBAHMIA;

— BBIABIIATh U3MEHYMBOCTh Y OPTaHU3MOB; CPABHUBATH HACIEACTBEHHYIO U HEHACIIEICTBEHHYIO N3MEHINBOCTH;

— BBIABIIATH MOp(oIorudecKkre, GU3N0J0TuIeCcKre, MOBEJICHUECKHUE alallTallii OPTaHNU3MOB K Cpejie OOUTaHUS U JEHCTBUIO SKOJOTUUECKUX (PAKTOPOB;

— COCTaBJISITh CXEMBI [IEPeHOCca BEIIECTB U SHEPTHH B IKOCUCTEME (LIEMH MUTaHMUS);

— IPUBOIUTH JI0KA3aTEIbCTBA HEOOXOIMMOCTH COXpPaHEHUs OMopa3HOO0pa3us Uisl yCTOWYMBOTO PAa3BUTHS U OXPAHBI OKPYKaIOLIEH Cpebl;

— OILIGHUBATH JOCTOBEPHOCTH OMOJIOTHYECKOM MHPOPMALINH, TOTYYEHHOHN U3 Pa3HbIX UCTOYHHUKOB;

— IPEICTABIATh OMOJIOTHYECKYIO HH(OPMALIHIO B BUI€ TEKCTA, TaOIULIbI, TpaduKka, IuarpaMMbl U JIefIaTh BBIBOIbI HA OCHOBAHUU MPEACTABIECHHBIX JaHHbIX;

— OLIGHUBATh POJIb IOCTHKEHUN r'eHEeTUKH, CeNIEKLIUU, OMOTEXHOJIOTUU B MMPAKTUYECKON JeSITEIbHOCTH YeJIOBEKa;

— OOBSCHATH HETATUBHOE BIUSHUE BEIIECTB (QJIKOT0JIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB) Ha 3apOIbILIECBOE Pa3BUTHE YETIOBEKA.

BrInyckHUK HA 0230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUTHCH:

— 0asamv HaAyuHOe 00BACHEHUE OUONO2UYECKUM (haKmam, npoyeccam, sA8JNeHUsIM, 3aKOHOMEPHOCIAM, UCNOIb3YA buoocudecKue meopuu

(K1emoyHy10, 380II0YUOHHYIO), YueHUue 0 buocgepe, 3aKOHbI HACIEOCMBEHHOCU, 3AKOHOMEPHOCU USMEHYUBOCU,

— Xapaxmepuzo8amsv co8peMeHHble HaNpagieHUs 8 pa3sumuly OUOI0SUU, ONUCLIBAMb UX 803MONICHOE UCNONb308AHUE 8 NPAKMUYECKOU 0esimelbHOCMU,;

— CpasHuBams cnocoobl Oenenusi Kiemku (MUumos u metios),

— pewiams 3a0aqu Ha nocmpoetue gpazmernma emopotil yenu [JHK no npeonosxcennomy ¢ppaemenmy nepsoii, uPHK (MPHK) no yuacmxy /JHK;

— pewiams 3a0a4u Ha onpeoeienue KOIUuecmeda XpomMocom 8 COMAMU4ecKux U noi08blx KIemKax, a maxdice 8 Kiemrkax neped Hauaiom oeieHus (metosa

UU MUMO3a) U NO €20 OKOHYAHUU (0151 MHO2OKIeMOYHbIX OP2aAHU3MOS);

— peuwiams 2eHemuyecKue 3a0a4u Ha MOHO2UOPUOHOE CKpewusanue, COCMasisims cxemvl MOHOSUOPUOHO20 CKPeUWUBAHUSl, NPUMEHSSL 3AKOHbI HACAIeOCE8EHHOCIU U
UCNONB3YA OUOTIO2UYECKYI0 MEPMUHOTIO2UIO U CUMBOIUKY;

— YCMAauasIueams mun Hacileo008anus U Xapaxkmep npossieHus Npu3HaKa no 3a0aHHOU cxeme poOoCI08HOU, NPUMEHSS 3AKOHbL HACIeOCMBEHHOCMU,

— OYeHUBamv pe3yibmamvl 83aUMO0elCMBUs 4el08eKa U OKpYdicaloueli cpedsl, NPOSHOIUPOBAMb BO3MONCHbIE NOCIEOCMBUSL 0esmMelbHOCMU Yell08eKd

OJ1s1 Cyuecmeosansi OMmoOeIbHbIX OUON0SULECKUX 0OBEKMO8 U YelblX NPUPOOHBIX COOOUeCS.



YueoHo-TemaTnuyeckui miaan 10 kiaace

Tembl (pa3aeibl)

KoJ-Bo yacoB

1. BBenenue S
2. MoJsieRyJIsIpHBIii YPOBeHb 12
3. KileTo4HbIii yPOBEHb 16

Hroro:

33 +2 4 pe3epB

YueoHo-remaTuyeckuit miaan 11 kiaace

Tembl (pa3aeibl)

KoJa-Bo uacoB

1.Opranu3smMeHHbIN YPOBEHb 10
2.Ilonyng1MOHHO-BUI0BON YPOBEHB 8
3.9KOCHUCTEeMHBIN YPOBEHB 8
4. buochepHsblil ypOBeHB 9
Hroro: 35
Buabl 1 popmbl KoHTPOJIs 10 OuoJiorum 10 kiace
Ne |Tema. Komuuectso
uerBepTh|Komuuec|Jlabopato |[Ipaktude | Ixcky |[KonTtponJlabopaTtopHble U mpaKTHUECKHE PadOThI
TBO PHBIX CKHUX pcuii. |pHBIE ( Ha3BaHME)




JacoB.

pabor.

pabor.

TCCThI

Beenenune

1

JlaGopaTopHas padora 1« cnons30BaHUE PA3TUYHBIX METOJIOB TIPU
M3y4eHUH OMOJIOTMYECKUX 00HEKTOB

JlaGopaTopHas paboTa 2 «MeXxaHU3MbI CaMOPETYJISLIUN.

MounekynspHbIid YpOBEHb

1-3

13

JlaGopaTopHas pabota 3 «OOHapyKeHHUE
JTUMr 0B, YIIIEBOIOB, OEIKOB C MOMOIIBI0 KAYeCTBEHHBIX PEaKIHi»

Jlaboparopnast pabota 4 «KaTtanurndeckas akTHBHOCTh (PEPMEHTOB (Ha MpUMeEpe
AMUITa3bl)»

Krerounsrit ypoBeHb

17

JTaGopaTopHas pabdoTa 5 «TexHUKa MUKPOCKOITUPOBAHHSY.
«CpaBHEHHE CTPOCHUS KIIETOK PACTEHUH, JKUBOTHBIX TPHOOB U OAKTEpHii 1Mo
MHUKPOCKOIIOM Ha TOTOBBIX MUKpPOIpEapaTax u X OMUCaHUuey.

JlabopartopHas pabora 6 «HabmoaeHue mia3moin3a 1 JIeria3Moiin3a B KJeTKax
KOXKULIBI JIyKa.

JlaGopaTtopHas pabora 7 «lIpuroroBieHue, paccCMaTpUBaHUE U OIMHCAHNC
MUKPOIIPENapaToB KIETOK PACTCHHIT».

JlaGopaTopHas padora 8 «HabmromeHne IBHKSHIS IIUTOILUIA3MBI Ha TIPUMEPE
vcTa 3JI0/1EH».

JlabopaTopHas padota 9«CpaBHEHHE CTPOEHUS KIETOK PACTECHHM, )KHBOTHBIX,
rprOOB 1 OAKTEPHIi».

[IpakTudeckas padora 1 Pemrenne saneMeHTapHBIX 3a/1a49 1O MOJIEKYIISIPHOM
OHOIOTHN.

HToro 3a roa.

35

HOPMBI U KPUTEPUU OLHIEHUBAHUA




OueHnBaHue yCTHOTO OTBETa y4aluxcst

Otmetka "'5" cTaBuTCA B ciiyyae:
1. 3Hanus, MOHUMaHUS, TITyOMHBI YCBOCHUS 00yJarOIMMCs BCEro 00bEMa MpOrpaMMHOTO MaTepHraia.
2. YMeHHs BBIJICIATH TJIaBHBIE MOJIOKEHHSI B U3y4YEHHOM MaTepHase, Ha OCHOBaHHH (DaKTOB U MPUMEPOB 0000IIaTh, AeTaTh BEIBObI, YCTAHABIIN BATh
MEXIPEIMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKHU IPHUMEHSET MOTYYEHHbIE 3HAaHUS B HE3HAKOMOM CUTYaIUH.
3. OrcyrcTBUE OMMOOK U HEJOYETOB IIPU BOCIIPOU3BEICHUU U3yUYEHHOTO MaTepHalla, Py YCTHBIX OTBETAX YCTPAHEHUE OTIEJIbHBIX HETOUHOCTEH C MOMOLIBIO
JIOTIOJTHUTEIBHBIX BOIIPOCOB YUUTENS, COONIOIEHNE KYJIbTYPbl YCTHOM peyuu.
OtMmerka "4":
1. 3HaHMe BCEero M3y4€HHOT0 MPOrPaMMHOIO MaTepHara.
2. YMeHu# BBIJIENSTH [VIaBHbBIE TIOJIOXKEHUS B U3y4eHHOM MaTepuase, Ha OCHOBaHUU (aKTOB U MPUMEPOB 0000111aTh, JIe1aTh BBIBOJIbl, YCTAHABIM BaTh
BHYTPUIIPEIMETHBIE CBSI3U, IPUMEHSTH MOTYYCHHbIE 3HAHUS Ha MTPAKTHKE.
3. He3nauutenbHble (Herpyobie) OMMOKN M HEJOUETHI ITPU BOCIIPOM3BEIEHUN U3yYEHHOTO MaTepHana, COOI0IEeHIE OCHOBHBIX MPABUJI KYJIbTYPbl YCTHOM peyuH.
OtMmertka "3" (ypoBeHb IPEACTABICHNUN, COYETAIOIINUXCS C 3JIEMEHTaMU HayYHBIX MOHATHH):
1. 3HaHMe U yCBOEHUE MaTepuaia Ha ypOBHE MUHUMAJIbHBIX TPEOOBAHUN POTPaMMBI, 3aTPYAHEHHUE MTPU CAMOCTOATEILHOM BOCIPOU3BEICHUH, HEOOXOIUMOCTh
HE3HAYUTENIbHOM MOMOIIY IIPETo aBaTers.
2. YMeHue paboTaTh Ha YpOBHE BOCIPOU3BEICHUS, 3aTPyIHEHUS IIPU OTBETaX Ha BUJIOM3MEHEHHBIE BOIIPOCHI.
3. Hanuuue rpy0oii ommOKku, HECKOJIBKUX HErpyObIX MPU BOCIIPOU3BEIEHUN U3yYEHHOIO MaTepHasa, He3HAUNTEIbHOE HECOOIII0/IEHUE OCHOBHBIX MPABUI KYJIBTYpPbI
YCTHOM peun.
Otmerka "2'":
1. 3HaHue U yCBOEHME MaTepHaja Ha ypOBHE HUXKE MUHUMAJIbHBIX TPEOOBAHUI IPOrpaMMBbl, OT/AEIbHbIE IPEACTABICHUA 00 U3y4EHHOM MaTepHaie.
2. OtcyrcTBHE yMEHHMH paboTaTh Ha YPOBHE BOCIIPOM3BECHNUS, 3aTPY/JHEHNS IPU OTBETaX HA CTaHIapTHBIE BONIPOCHL.
3. Hannune HECKOIBKUX TPYOBIX OIIMOOK, OOJIBIIOr0 YKciia HErpyObIX PH BOCIPOU3BEAEHUH U3YyYEHHOIO MaTepuala, 3HaYUTeIbHOE HEeCOOI0IeHNEe OCHOBHBIX
IIPAaBUJI KYJIBTYphl YCTHOM peun.

OueHka BbINOJHEHUS MPAKTHYECKHUX (J1IA00paTOPHBIX) padoT.

Otmerka "'5" craBuTCA, €CIIM YYCHUK:

1) npaBUIIBHO ONPEAEIHII 1IeJIb OIIBITA;

2) BBINOJIHWI pabOTy B OJHOM 00beMe ¢ COONI0IEHMEM HE00X0IMMOMH TIOCIEJ0BATEIbHOCTH IPOBEICHUS ONIBITOB U U3MEPEHUIL;

3) caMOCTOSITENIFHO U pallMOHAIBHO BBIOpA U HOArOTOBWII JUIs OIBITa HEOOXO0IMMOE 000pY0BaHHUE, BCE OIBITHI IPOBEI B YCIOBUAX U peKUMaxX, 00€CIeUnBAIOLINX
MIOJIy4EeHHE Pe3yJIbTaTOB U BBIBOJIOB C HAaUOOJIbIIEH TOYHOCTbIO;

4) Hay4HO TPaMOTHO, JJOTMYHO ONucall HaOroeHUs U cOPMYIHPOBAJ BHIBOJIBI U3 OMBITA. B mpeicTaBieHHOM OT4YeTe NPAaBUIIBHO U aKKYPaTHO BBIIIOJHUII BCE
3aIucH, TabJaMLIbl, PUCYHKH, TpadMKH, BEIYUCICHUS U CAEall BBIBO/IBI,

5) nposiBIIsieT OpraHU3allMOHHO-TPYAOBbIE YMEHUS (ITOAeP)KUBAET YUCTOTY pabovero MecTa U MOPsI0K Ha CTOJIE, SKOHOMHO MCHOJIb3yeT PacX0AHbIE MaTepHaIbl).
7) KCTIEPUMEHT OCYIIECTBIISIET MO IUIaHy C Y4€TOM TeXHUKU 0€30IaCHOCTH U MpaBHJI paboOThl C MaTepuaaMu U 000pyJJOBAHUEM.

Otmerka "4" cTaBUTCA, €CIM YUCHHUK BBIIIOJHWI TpeOOBaHMs K olleHke "5", Ho:

1. ombIT MPOBOJMI B YCIIOBHSIX, HE 00ECTIEUMBAIOIIUX JOCTATOYHOW TOUHOCTH N3MEPEHUH;

2. nnu ObUTO JOMYILIEHO ABa-TPU HEl0ueTa;



3. unm He 6oJee OqHON HerpyOOii OMMOKY U OJTHOTO HE0YeTa,
4. UK 3KCIIEPUMEHT MPOBEEH HE MOJIHOCTHIO;
5. WM B ONTUCAHUU HAOIOJCHNUI U3 OIBITA JOMYCTHII HETOYHOCTH, BHIBOJIBI C/IEJIaJl HETIOJIHBIC.
OtmMmertka "3" craBuTCS, €CIIN YUEHUK:
1. mpaBUIIBHO OMPEIEIIII IS OIBITA; paOOTY BBHIMIOJHSET MPABUIBLHO HE MEHEE YeM HAIOJIOBUHY, OHAKO 00BEM BBIITOJHEHHOHN YacTH TaKOB, YTO MO3BOJISET
MOJIyYHUTh NIPABUIIBHBIE PE3YIBTATHI U BHIBOJBI TI0 OCHOBHBIM, IPUHIMITAAIBHO BXXHBIM 33/1a4aM PadOTHI;
2. wim noadop obopynoBaHusi, 00HEKTOB, MATEPUAIIOB, a TAK)Ke PaObOTHI M0 HAYaITy OMBITA MTPOBEJT C MMOMOIIBIO YUUTEIS; WIIH B XOJI€ MPOBEICHUS OTIBITA U
U3MepeHui OblUIN AOIMYLIEHb! OMNOKU B ONMCAHUN HAOIIOAEHUH, (POPMYJIMpOBaHUU BBIBOJIOB;
3. OTBIT MPOBOJMJICS B HEPALIMOHATIBHBIX YCIOBUSAX, YTO MIPUBENIO K NOJYYEHHIO PE3YIbTaTOB ¢ O0JIbIIEH NOIPEIIHOCTIO; UM B OTYETE OBLIIN JIOMYILEHbI B 0011en
CJIOHOCTH He 0oJiee IByX OIIMOOK (B 3aIIUCSAX €AUHMIL, U3MEPEHUX, B BRIUNCICHUSX, rpaduKax, Tabaumax, cxemax, 1 T.J1.) He IPUHLIUITMAIBHOTO JJIsl JAHHON
paboThl XapakTepa, HO MOBIUSABLINX HA PE3YJIbTAT BHIIOJHEHMUS;
4. nomyckaeT TpyOyro OIIMOKY B XOJI€ IKCTiepruMeHTa (B 00bsICHEHHH, B 0(DOpMIICHUH pabOThI, B COOJIO/IEHUN MPABUII TEXHUKU O€30TIaCHOCTH MpU padboTe ¢
MaTepuagaMu 1 000pyJ0BaHHEM ), KOTOpasi UCIIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIS.
Otmerka "2" cTaBUTCS, €CIIM YUCHHUK:
1. He onpeaenII CaMOCTOSTENBHO 1I€Jb OTIBITA; BHITOJIHUI pab0OTy HE MOJHOCTHIO, HE TIOATOTOBUII HYKHOE 000py/I0BaHNE U 00bEM BHITIOJHEHHO I 4acTH pabOThI He
MO3BOJISIET C/IeJIaTh PABUIIbHBIX BHIBOJIOB;
2. WA OTIBITHI, U3MEPEHUs1, BRIYHUCIICHNUS, HAOMIOACHUS TTPOU3BOIMIINCH HETIPABHIIBHO;
3. uiM B XoJie paboThl U B 0TUYETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUEHHbIE B TpPeOOBaHUAX K OlleHKe "3";
4. nomyckaet aBe (1 6oiee) rpyObIie OITMOKHU B X0JI€ SKCIIEPUMEHTA, B 00BSICHEHNH, B 0()OPMIICHUU pabOThI, B COOTIOACHUH TTPaBUJI TEXHUKH 0€30IMaCHOCTH MPH
paboTe ¢ BelecTBaMu U 000pYAOBaHUEM, KOTOPBIE HE MOXKET HCIPABUTH Jaxe M0 TPeOOBaHUIO YUUTETIS.
OuneHka caMOCTOATEIbHBIX MUCbMEHHBIX M KOHTPOJILHBIX padoT.

Otmetka "'5" cTaBUTCSA, €CITM YICHHUK:
1. BIMOTHIIT paboTy 0€3 OMMOOK U HEAOUYETOB;
2) nonmycTui He OoJiee OJTHOTO HeJo4eTa.
Otmetka "'4" cTaBUTCS, €CIM YYCHUK BBITTOJTHUII PabOTY MOJTHOCTHIO, HO IONTYCTHJI B HEH:
1. HEe GoJsiee OTHOM HETPYyOOU OMMOKY U OJJHOTO HEJI0YETa;
2. unu He 6oJiee IByX HEAOYETOB.
Otmerka "3" craBUTCA, €CIM YUSHHUK MPABUIIBHO BBIIIOJIHUI HE MeHee 2/3 paboThl UM JOMYCTHIL:
1. He 6osee IBYX TPyOBIX OIMINOOK;
2. unu He 6oJiee 0HOU Tpy0oit U 0HOI HErpyOOi OMIMOKU M OJJHOTO HEAO0YETa;
3. unu He 6oJee NBYX-TpeX HerpyObIX OMINOOK;
4. nnu otHOM HerpyOoi OIMOKY U TPEX HEJA0UETOB;
5. WM TIpU OTCYTCTBUHU OLIMOOK, HO NMPH HAIWYMH YEThIPEX-TISITH HEAOYETOB.
Otmerka "2" craBUTCS, €CIIN YUCHHUK:
1. JomycTHII YKCIIO OMMOOK U HEI0OUETOB MPEBOCXOIAIIee HOPMY, ITPU KOTOPOI MOKET ObITh BbICTaB/IeHa OlleHKa "3";
2. WK €CIIU MPaBWJIBHO BBIMOJIHUI MEHEE MOJIOBUHBI PAOOTHI.

OuneHka BbINOJHEHHS TECTOBBIX PadoT 1Mo OMOJI0ruM:



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

OnenuBaHHe NPOEKTHO PadoThl MO0 0M0JIOTHHI

OO01e TPedoBaHUA K MPOEKTHOI padoTe mo ON0JIOrMH.

[IpencraBisieMblid MPOEKT JOJIKEH MMETh TUTYJIbHBIA JHUCT C yKa3aHHEM: (aMWINK, UMEHHU, OTYECTBA MCIOJHUTENS U PYKOBOAMUTENS (€i) MpoeKTa, Ha3BaHUE
MIPOEKTa, ToJla HalMCcaHUs paboThl, yKa3aHUEM Iiesied U 3a7a4 IPOEKTHOM paboThI.

Coneprxanrie MPOEKTHON PabOThI TOJDKHO BKIIIOUATh TAKUE Pa3eiibl, KakK:

— BBEJICHHE, B KOTOPOM 00OCHOBBIBAETCS aKTyaJIbHOCTh BHIOPAHHOM UJIM paccMaTpUBaeMoil MpoOIeMbl;
— MECTO ¥ BpEeMsl BBITIOJHEHUS PaOOTHI;
— KpaTKOE€ OMHCAHUE UCITIOJIh3YEMbIX METOIMK C CChIIKAMH Ha X aBTOPOB (€CJIM TaKOBbIE HEOOXOIMMBI J1s pabOThI UITH UCIIOJIB30BAIMCH B HEH);
— CHCTEMaTHU3UpPOBaHHBIC, 00paOOTAHHBIE PE3YIbTATHI UCCIICIOBAHMI;
— BBIBOJIBI, C/ICJIAHHBIC TIOCIIC 3aBEPIICHHS paOOTHI HAJ MPOSKTOM;
— TPaKTUYECKOE HCIOIH30BAHUE PE3YJIbTATOB MPOEKTA;
— coIajbHas 3HAYUMOCTh TIPOEKTA,
— mpwioxeHue: Gororpadun, CXeMbl, YSPTEKH, TepOapuu, TAOIUIIBI CO CTATUCTUICCKUMHU JTAHHBIMU U T. 1.
Kputepun onieHKH IPOEKTOB 110 0MOJIOTHH:

— YETKOCTb IOCTABJIECHHOM LIEJIN U 3a/1a4;

— TEMaTH4YeCcKas aKTyaJIbHOCTh U 00bEM HCIIOJIb30BAaHHOH JINTEPATYPHI,

— 000CHOBAaHHOCTh BBIOPAHHBIX METOJIUK JUIS MPOBEACHHS MCCIICI0BAHUIA,

— IOJIHOTA PaCKPHITUSA BEIOPAHHOMN TEMbI IIPOCKTA;

— 000CHOBAHHOCTH BBIBOJOB U MX COOTBETCTBHE ITOCTABICHHBIM 3a1auaM;

— YpOBEHB IPECTABICHHBIX JaHHBIX, TOTYYSHHBIX B X0/I€ UCCIIEOBaHMsI BBIOpaHHO MpoOieMbl (00beKTa), nX 00padoTKa (Mpu HEOOXOAUMOCTH);
— aHaJIN3 MOJYYCHHBIX JaHHBIX;

— HanMyue B paboTe BHIBOJIA MIIM MTPAKTHUECKUX PEKOMEHIAIIHIA;



— KayecTBO odopmiieHHsS padoThl (Hanmuue (oToMarepualioB, 3apUCOBOK, CIUCKA HCIIOJIB3yeMOH JUTEpaTyphl, repOapHBIX MAaTEpHUaIOB K MPOEKTaM IO
OOTaHUKE U T.IL.).
Kputepuu o1leHKH BBICTYIIEHHS TOKJIATYMKA 110 3alIMTe MPOeKTAa:

— 000CHOBAaHHOCTb CTPYKTYPHI JJOKJIa/a;

— BBIWICHEHHE TJIABHOTO;

— TIOJIHOTA PAcKPbITHS BHIOPAHHOM TEMATUKU UCCIIETOBAHUS PU 3aIIUTE;

— HCIOJIb30BaHUE HArJISAAHO-ULIIOCTPATUBHOIO MAaTEpUaa;

— KOMIIETEHTHOCTb, APYJMPOBAHHOCTh JOKJIAT4UMKa (BBICTYNAIOIIET0) U YMEHHE €ro ObICTPO OpPHUEHTHUPOBAThCA B CBOEH paboTe mpHM OTBETaxX Ha BOIPOCHI,
3aJlaBaeMble KOMHUCCHEHN (WIEHAMHM KIOPH WU SKCIIEPTHOW KOMUCCHEH);

— YpOBEHb MpEACTaBIEHUS J0KJIa/Aa MO MPOoeKTy (YMEHHE IM0JIb30BAThCA IPU M3JIOKEHUU JI0KIa/la U OTBETaX Ha BOINPOCHI MaTepHallaMy, ITOJyY€HHBIMU B XOJI€
HCCIIEIOBAHUS ), YETKOCTh U SICHOCTh MPU OTBETAX HA BCE BO3HHUKAIOLIME B XOJE JI0KJIa/Ja BOIPOCH MO0 MPOEKTY, YTO SABJISETCS HEOTHEMIJIEMBIM IMOKa3aTeleM
CaMOCTOSITEJIBHOCTH BBITIOJIHEHUS pabOThI 110 BEIOPaHHOI TeMe.

Jlutepatypa u cpeicTBa 00y4EHUS:

[Tporpamma: IIporpamMma mo Guostoruu 1ist oO1eoOpazoBaTenbHbIX MKOJ (coopHuK buomorus. Paboune nporpammel. [Ipenmernast muHus yaeOHUKOB «JIMHMS
xu3HU». 10—11 Kmaccer: yue6. mocobue st oOeoOpa3oBaTeNbHbIX. OpraHu3aiuii: 6a3oBeiid ypoBeHb / B. B. Ilaceunuxk, I'. I'. IlIBenos, T. M. E¢umoBa. — M. :
[Ipocsemenue, 2017

VYyeonuk: buonorus. O6mas 6uonorus. 10-11 xi.: yueObnuk s odieodpazoBarensHbIX yupexaeHuii / A.A.Kamenckuii, B.B.[Taceunuk, A.M.PyomoB: - M.,
[Ipocsemenue. 2019 .
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