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[HOACHUTEJIbHASA 3AIIMCKA

Pabouast mporpamMma coctaBieHa Ha ocHoBe DenepanbHoro I'ocynapcTBeHHOro craHiaprTa, IporpamMMbl 1o
Ouonoruu i 00meodpa3zoBarenbHbIX KoM (coopuukbuonorus. Paboune nmporpammel. [Ipeamernas auaus
yaeOHUKOB «JInHms xu3Hm». 10 Kmacc: yued. mocodue s 001meo0pa3oBaTeIbHBIX. OpraHU3aIuii: 0a30BbIN
ypoBerb / B. B. Ilaceunuk, I'. T'. IlIBenos, A.A.Kamenckuit A.M. Pybuos, 3.H. 'anonokx. — M.
IIpocsemenue, 2019), nonHocThio OTpaxkarolel coaep:kanue [IpumMepHoil mporpaMmel, ¢ AONOJHEHUSIMH,
HE MPEBBIIIAIOIUMH TPEOOBAHUS K YPOBHIO IOATOTOBKU 00YYarOIUXCS.

HopMaTHBHO-IpaBOBbIe J0KYMEHTBI, HA OCHOBAHHHU KOTOPBIX pa3padoTaHa padoyasi nporpamma:

o denepanbHBIA TOCYAAPCTBEHHBI 00pa30BaTENbHBIN CTaHIAPT CPETHErO OOIIero 0oOpa3oOBaHUS
(ytB. npukazoM MunuctepctBa oOpasoBanusi U Hayku P® ot 17 mast 2012 r. N 413). IToqnyHKT 6 U3MEHEH C
7 aBrycta 2017 r. - [Ipuka3z Munobpuayku Poccuu ot 29 utonst 2017 r. N 613

o ®denepanbHblil 3akoH PD ot 29.12.2012 Ne 273-03 "O6 obpazoBanuu B Poccuiickoit deaepauun», cT. 2,
m 9;

e ®denepanbHbI rocy1apCTBEHHBINH 00pa3oBaTeIbHBIN CTAaHAAPT;

® nuceMO MuHucTepcTBa oOpazoBaHus U Hayku P® or 19 ampens 2011 r. Ne 03-255 «O BBenenun
(benepanbHOro rocy1apCTBEHHOr0 00pa30BaTENLHOIO CTaHapTa 00IIET0 00pPa30BaAHUMY;

® (enepanpHblil IepeyeHb y4EOHUKOB, PEKOMEHIOBAHHBIX MUHHCTEPCTBOM 00pa3zoBaHus M Hayku PD k
HCIOJIb30BAaHUIO B 00pa30BaTENbHOM Ipoliecce B 001eo0pa3oBaTeabHbIX yupexIeHusx, Ha 2019-2020 rr.,
p. MunuctepctBa oOpa3oBanust U Hayku P Ne 345 ot 28.12.2018

® mpuka3 MunucrepcTBa oopazoBanus U Hayku PD Ne 1577 ot 31.12.2015 r. «O BHeCceHUH M3MEHEHUN B
OI'OC 00O, yrBepkAEHHBINA MpHuKazoM MunHucTepcTBa oOpa3oBanuss U Hayku PD ot 17.12.2010 r. Ne
1897»;

. OCHOBHOM 00pa3oBaTeNbHON MporpaMMon cpeaHero (mojgHoro) oomero obpasoBanus ['BOY
ruMHa3ug Ne 433;

° yueOHbM 1anoM ['BOY rumnazus Ne 433 wa 2022-2023 rog;

Ha OCHOBE:!

. [Tporpamma: Ilporpamma mo Owonmoruu aisi 00mIe0oOpazoBaTeNbHBIX MKON (cOopHUKBHOMOTHS.
Paboune mporpammel. Ilpenmernas nuHUsS ydeOHHKOB «JImHmMs xm3Hm». 10 kmacc: ydeb. mocoOue st
o0meoOpazoBaTenbHBIX. Opranu3anuii: 06a3oBblii  ypoBeHb / B. B. Ilaceunuk, I'. T. I[lBeuos, A.A
Kamenckuii. — M. : [Ipocsemenue, 2017

° YueOnuk: buonorus. O6mas ouonorus. 10- ki1.: yaeOHUK U1 0011e00pa3oBaTeNbHBIX YUPEKICHHH /
A.A Kawmenckuii, B.B.ITaceunnk, A.M.PybuioB: - M., [Ipocsemenue. 2019 .

[Ipennaraemas pabouas mporpaMmma peanu3yercs MpH HCIONb30BaHUU yueOHUKOB «buonorus. 10 kmace»
o penakiueit mpodeccopa B. B. ITaceunuka. [Iporpamma cocraBieHa B COOTBETCTBHH C TPEOOBAaHUSMU K
pe3yapTaTaM CcpenHero oomero obOpa3zoBaHuUs, YTBEp)KICHHBIMU DenepalibHbIM — T'OCYJapCTBEHHBIM
00pa3oBaTeIbHBIM CTAHAAPTOM CPETHETO
o01Iero oopa3oBaHusI.

[Tporpamma pazpaboraHa ¢ yuéTOM aKTyaldbHBIX 3a]a4 00y4eHHsI, BOCHUTAHUS U Pa3BUTHUS 00yUaIOLTUXCS.

[IporpaMMa y4uTBHIBaeT yCIOBHsI, HEOOXOAMMBIE ISl pa3BUTHS JIMYHOCTHBIX W IMO3HABATENbHBIX KadyeCTB
00yYaroIuXCs.
[Iporpamma BKIIIOYaeT 0O0s3aTENBHYIO YacTh y4eOHOTO Kypca, H3J0KEeHHYI0 B «IIpuMepHONl OCHOBHOM
o0pa3oBaTenbHON MporpaMme Mo OMOJIOTUU Ha YPOBHE CpPEIHEro oOIero oopa3oBaHUsS» M PAcCUMTaHA HA
34 gaca. B mporpamme coaep>KUTCsl IPUMEPHBIN TIepeueHb JIA0OPATOPHBIX M MPAKTUIECKUX paboT, HE Bce U3
KOTOPBIX 00s13aTeIbHEI JJIs1 BBIIIOJIHCHUS. Yuurtear MOXKET BI)I6paTI) W3 HUX TC, IJId NMPOBEACHUA KOTOPBIX
€CTh COOTBETCTBYIOIIHE YCIOBUS B IIKOJIE.

OcBoeHHE TPOrpaMMBI MO OHOJOTHH O0ECIEYMBAET OBIAJCHHE OCHOBAMH y4eOHO-HCCIIEI0BATEIbCKON
ACATCIIBHOCTHU, HAYYHBIMU MCTOAAMU PCIICHUA PA3JIMYHBIX TCOPETUUCCKUX U MIPAKTHYCCKUX 3a/1a4.
W3ydyenne Ouonoruu Ha 0a30BOM YPOBHE OPHEHTHPOBAHO Ha obOecreueHue o0Iieo0pa3oBaTeIbHON U
OOIIEKyIBTYPHOM MOATOTOBKH BBITYCKHUKOB.

Ha 6a3oBom ypoBHe n3ydenue npenmera «buonorus», B yactu GopMUpOBaHUs Yy 00y4YarOUIMXCsSd HAyYHOTO
MHUPOBO33PEHUS, OCBOEHUSI OOIICHAYYHBIX METOAOB, OCBOCHUS MPAKTUYECKOrO MPUMEHEHHS HAYYHBIX
3HaHI/II\/'I, OCHOBAHO Ha MCKIIPCAMCTHLIX CBA3AX C IPCAMETAMU O6JIaCTef/'I CCTCCTBCHHBIX,
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MAaTCMaTUYCCKUX U T'YMAHUTAPHBIX HAYK.

Pabouast mporpamMmMa 1o OMOJIOTHH BKIIIOYAET CIICAYIONINE Pa3/Ieibl:

. [losicHuTEIbHAS 3aITHCKA.

. Obm1as xapakTepucTHKa yueOHOr 0 MpeiMeTa ¢ Olpe/ieIieHueM Heslel U 3a7a4 ero U3yueHHs..
. Mecro kypca Ouosioruu B y4eOHOM ILIaHE.

. Pe3ynbTarhl 0OCBOCHUS Kypca OMOJIOTMU — JIMYHOCTHBIC, IPEIIMETHBIC U METAIIPESIMETHBIC.

. Coneprxanue Kypca OMOJIOTHH.

. [Inanupyemble pe3ynbTaThl U3y4eHHs Kypca OUOIOrHH.

. KanengapHo-TemMatndeckoe miaHupOBaHHE.

~N QN AW —

OBILAA XAPAKTEPUCTUKA YUYEBHOI'O ITPEAMETA

B cucrteme ectecTBeHHO-HAy4HOr0 00pa3oBaHUs OMONOTHs KakK yueOHBIN MpeIMET 3aHUMAeT BaXKHOE MECTO
B (OpPMHMpPOBAaHUHM: HAyYHOM KapTHUHBI MHPA; GYHKIUMOHAIBHOM TI'PaMOTHOCTH, HEOOXOIMMOW s
MOBCEHEBHOM KM3HH; HABBIKOB 370POBOTO ¥ 0OE30MacCHOTO JUIS YEIOBEKAa M OKpYXKAroIIel Cpebl
o0pasa )KM3HH;, DKOJOTHYECKOr0 CO3HAHUS;, IIEHHOCTHOT'O OTHOUIEHUS K JKUBOM MPHUPOJAE U YEJOBEKY;
COOCTBEHHOM TMO3UIMM 1O OTHOIIEHUIO K OMOJIOTMYECKOM HMH(pOpMaLnu, NOTy4aeMol M3 pPa3HbIX
UCTOYHUKOB. M3ydyeHue Ouojorum  co3maer  ycnoBHs  Juisi GOopMUpOBaHHS Y  OOydarOIIMXCS
MHTEJJIEKTYaIbHBIX, TPAKJAHCKUX, KOMMYHUKAIIMOHHBIX U HH(OPMAIIMOHHBIX KOMIIETEHIIHH.

W3yuenue kypca «buonorus» B cTapiiei KoiIe HalpaBICHHO Ha pellIeHHe CISAYIOIUX 3aAay:

1) ¢opmupoBanue cucTeMbl OMOJOTMYECKMX 3HAHMH KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOH KapTHHBI
MUDA;

2) pasBUTHE JIMYHOCTH OOYYAIOIIMXCSA, HMX MHTE/UICKTYaJbHOE M HPABCTBEHHOEC COBEPIICHCTBOBAHUE,
¢dbopMHUpOBaHUE Y HUX T'YMAaHUCTUYECKUX OTHOUICHUN U SKOJIOTHUECKH 11e7IecO00pa3HOro MoBeICHUS B OBITY
Y TPYJOBOH NIESITETLHOCTH;

3) BbIpaOOTKY MOHMMAaHMs OOIIECTBEHHON MOTPEOHOCTH B PAa3BUTUU OUOJIOTHH, a Takke (HOpMHpPOBaAHUE
OTHOUICHHUS K OMOJIOTMHU KaK BO3MOXKHOM 0071acTi OyayIel MpakTHIeCKON e TeTbHOCTH.

Hean Ouonoruueckoro oOpa3oBaHHsd B CTapuieil Imkoie (OpMYyIUPYIOTCS Ha HECKOJIBKUX YPOBHSX:
r100anbHOM, METalpeIMeTHOM, JIMYHOCTHOM U MPEIMETHOM, Ha YPOBHE TpeOOBaHUN K pe3yiabTaTam
OCBOEHUSI COZIEPKAHUS TPEAMETHBIX IPOrPaMM.

I'moGanpHbIE TIETH OHOIOTHYECKOT0 00pa30BaHMS SBISIOTCS OOMIMMU JUIsl OCHOBHOM M CTapIei MIKOJIBI
U OMPEIENAIOTCA COUAIbHBIMU TPEOOBAHUSIMH, B TOM YUCIIE U3MEHEHHEM COLUATbHON CUTYallUU Pa3BUTHS
— pOCTOM MH(OPMAILIMOHHBIX MEPEerpy30K, U3MEHEHHEM XapakTepa U CIOcO0OB OOIIEHUS M COLHMATbHBIX
B3auMOJICHCTBUN (00BEMBI M CITOCOOBI MOMY4YEeHUST HHPOPMAITUN TIOPOXKIAIOT P 0COOEHHOCTEH pa3BUTHUS
COBPEMEHHBIX MOJAPOCTKOB). Hambonee NpoayKTUBHBIMH JJIsi pEIIeHUs 3aJad pPa3BUTHA TMOAPOCTKA
SBJISIFOTCS] COLIMOMOpaIbHAsl U MHTEIJICKTYaJIbHAS B3POCIIOCTb.

[Tomumo 3Toro, rnobanbHble HEeTH (HOPMYITHPYIOTCS € Y4ETOM pacCMOTPEHHs OMOJIOTHYECKOro
00pa3oBaHMsI KaKk KOMIIOHEHTa CUCTEMbl 00Opa30BaHUS B LIE€JIOM, IO3TOMY OHU SABIIAIOTCS Hanbosee o0IUMHU
U COIMAJIbHO 3HAUUMBIMHU.

C y4€roMm BbIlIeHa3BaHHBIX MTOIXO0A0B TI00aTBHBIMU IETSIMH OHOIOTHYECKOTO
0o0pa3oBaHMUsI SIBISIOTCS:

— comuaaM3alus OOyYaloImMXCs Kak BXOXKIEHHE B MHP KyJIbTYphl U COIHAIBHBIX OTHOILICHHH,
obecrieunBarolee BKIIOUEHUE YYaIlUXCS B Ty WM MHYIO TPYHIY JH00 OOIIHOCTh — HOCHUTENS €€ HOpM,
IIEHHOCTEH, OpUEHTAINH, OCBAMBAEMBIX B TIPOIIECCE 3HAKOMCTBA C MUPOM KHBOH TIPUPOJIBI,

— MNpUHOOIeHHe K TMO3HABaTENbHOM KyNbType Kak CHUCTEME IMO3HAaBaTENbHBIX (HAyYHBIX) IIEHHOCTEH,
HAKOIIEHHBIX O0IIECTBOM B cepe OMOTOrnIecKoi HayKH.

[Tomumo 3TOT0, GHMOTOrHMUECcKOE 0Opa3oBaHUE HA CTAPIIEH CTYIEHH MPU3BAHO 00ECTICUNTD:

— OpPHEHTAIHI0 B CHCTEME ASTHYECKMX HOPM U IIEHHOCTEH OTHOCHUTEIBHO METOMIOB, PE3yJIbTaTOB U
JOCTUKEHUI COBPEMEHHOM OMOIOTMYECKON HAYKHU;

— pa3BHTHE MTO3HABATEIbHBIX KAYECTB JINYHOCTH, B TOM YHCIIEC IO3HABATEIHHBIX HHTEPECOB K M3YUCHHIO
00IKX OMOIOrMYECKUX 3aKOHOMEPHOCTEH U CaMOMYy MPOIIECCY HAYYHOT'O TIO3HAHMUS,

—  OBJajleHHe Y4eOHO-TIO3HABATEIbHBIMH U  IICHHOCTHO-CMBICIOBBIMU KOMIIETEHTHOCTSAMHU  JIJIsSt
dbopMHUpOBaHUSl TIO3HABATEILHOW M HPABCTBEHHOW KYJIBTYpBl, HAYYHOTO MHPOBO33PEHHUS, a TaKXKe



METOJONIOTHEH  OMONIOTMYECKOro KCIEPUMEHTa M JJEMEHTAPHBIMU  METOJaMH  OMOJOTHYECKHX
HCCIICIOBAHUIA;
— (bopanOBaHne 9KOJIOIr'M4€CKOro Co3HaHus, ICHHOCTHOI'O OTHOIICHUS K )KI/IBOfI npnpone " '—IeJ'IOBeKy.

MECTO KYPCA BUOJIOTN B YYEBHOM IIJIAHE

KonuuectBo yacoB, oTBOIMMOE Ha HM3y4YeHHE OMOJIOTMU B CTaplIeil MIKOJIE, 3aBUCUT OT y4e€OHOro IjIaHa
YTBEPKJIEHHOr0 00pa3zoBaTeabHOM opranuzanueil. Jlannas paboyast nporpaMMa paccyuTaHa Ha IpOBeJIeHUE
1 yaca KIacCHBIX 3aHATHI B HEIETIO NPU U3YyYCHHH IpeaMeTa B TeueHue rona. Obmee 4ucio ydeOHBIX
4acoB 3a roj 34 yaca.

Kypcy 6uonoruu Ha cTyneHu cpeiHero oouero oopazoBaHus NpeaecTByeT Kypc OMOIOruy, BKIIOYAIOIIUN
JJIEMEHTapHble CBEJeHHS 00 OCHOBHBIX OMoioruueckux oObekrax. CozepkaHue Kypca OHOJIOTMH B
OCHOBHOMW IIIKOJIE, CIIY’)KUT OCHOBOHM JUIsl M3ydeHHUs OOImMX OMOJIOrMYecKHX 3aKOHOMEPHOCTEH, TeOopuil,
3aKOHOB, TUIIOTE3 B CTapllel 1IKoJIe, Iie 0c000e 3HaueHHe IPUoOpeTaroT

MHPOBO33pEHUYECKUE, TEOPETUUECKHUE ITOHATHSL.

Takum oOpaszom, conepkaHuWe Kypca OHWOIIOTMM B CTapiied IIKojie, OoJee IMOJHO PAaCKpPBIBAET 0OIue
OMONIOrN4ecKre 3aKOHOMEPHOCTH, TPOSIBIISIIOIIMECS HAa PA3HBIX YPOBHAX OpraHU3allly )KUBOM MPUPOJIBL.

PE3VJIbTATBI OCBOEHU A KYPCA BUOJIOT A

JlesTenbHOCTh 00pa30BATEIHHOTO YUPEKIECHUS OO0IIero oO0pa3oBaHUsS B OOYYEHHH OHMOJIOTHU B CpeaHEH
(momHO#) mIKoNe AOMKHA OBITH HANpaBJIeHA HAa JTOCTHXKEHHE OOYYAIOIIMMUCS CISAYIOUIUX JHYHOCTHBIX
pe3yJabTaToB:

1) peanmu3anuy STHYECKUX YCTaHOBOK IO OTHOIICHUIO K OMOJIOTHYECKHM OTKPBITHSIM, HCCIICIOBAHUSIM U HX
pe3ynbpTaTam;

2) mpu3HaHUS BBICOKOW IIEHHOCTH XHM3HH BO BCEX €& MPOSABICHMSX, 3AO0POBBS CBOECTO U APYrHX JIOJACH,
peau3alyy yCTAaHOBOK 370pOBOT0 00pasa KU3HHU;

3) chopMUpOBaHHOCTH MTO3HABATENbHBIX MOTHBOB, HAPABICHHBIX HAa MOTyYeHHE HOBOT'O 3HAHUS B 001aCTH
Ouonornu B CBs3M C Oynymiel npodeccuoHabHON AEATeTbHOCTHIO WM  OBITOBBIMU MPOOIeMaMH,
CBSI3aHHBIMH C COXPaHEHHEM COOCTBEHHOTO 3/IOPOBbSI M IKOJOTHUECKON OE€30MacCHOCTH.
MeranpenMeTHbIMH  pe3yJIbTATAMU OCBOCHHS BBIIYCKHUKAMH CTaplleil mMKojasl 0a30BOro Kypca
OMONIOTUU SBIISIOTCS:

1) oBnazmeHre COCTABIAIONUMHE HCCIIEAOBATEIHCKOW U MPOSKTHOW NIESTEIbHOCTH, BKIIOYAs YMEHUS BUICTh
pobsieMy, CTaBUTh BOMPOCHI, BBIABUTATH TUIIOTE3bI, JaBaTh ONpPEAENCHUS MOHATHIM, KIacCU(PUINPOBATh,
HaOI0/IaTh, MPOBOJUTh AKCIEPUMEHTHI, JENIaTh BBIBOJBI M 3aKIIOUYEHUS, CTPYKTYPHPOBATh MaTepua,
OOBSCHSATH, TOKAa3bIBATh, 3ALIUILATH CBOH UICH;

2) ymeHus paboTaTh ¢ pa3HBIMH HWCTOYHHKAMH OMOJIOTMYECKON WH(OpMAIUU: HAXOIUTh OHWOJIOTHYECKYIO
uH(OpMAIMI0O B  PaA3IUYHBIX HMCTOYHHUKAX (TEKCTe yyeOHHKA, HAyYHO-TIOMYJISPHONH  JUTEpaType,
OMONOTMYECKUX  CJIOBapsX M CIPaBOYHMKAX),  AHAJIM3UPOBAaTh M OICHHMBAaTh  HMH(OPMAIHIO,
npeoOpa3oBbIBaTh HHPOPMAIIUIO U3 OHON (DOPMBI B IPYTYIO;

3) cnocoOHOCTh BBIOMpATH 1IEJEBBIE M CMBICIOBBIE YCTAHOBKHM B CBOHMX JICHCTBUSX M TOCTYIKaX IO
OTHOUICHHUIO K KHMBOH MPUPOJIE, CBOEMY 37I0POBBIO U 3/IOPOBBIO OKPYKAIOIIHX;

4) yMeHUsl aJieKBaTHO HCIIOJIb30BaTh PEYEBHIC CPEACTBA JUIS ITUCKYCCHU M apTyMEHTAIlMU CBOCH TMO3MIIHH,
CpaBHMBATh pa3HbIe TOUKU 3pEHUs, ApT'yMEHTUPOBATH CBOIO TOUYKY 3PEHHUS, OTCTAauBATh CBOKO MO3UIIMIO.
IIpenmMeTHBIMHU pe3yJIbTATAMH OCBOCHHS BBIMMYCKHUKAMH CTapiied IIKOJBI Kypca Ouonoruu 6a30BOro
YPOBHS SIBJISIOTCSI:

B nosnasamenwvnoii (unmennexkmyanwvnoi) cgepe:

1) xapakTepucTHKa COJepaHUsI OMOJOTHYECKUX TeopHil (KJIETOYHAs, SBONIOIMOHHAS Teopus JlapBuHa);
yueHuss Bepnanckoro o Ouocdepe; 3akoHOB MeHpens, 3aKOHOMEpPHOCTEH W3MEHUMBOCTH; BKJIaaa
BBIIAIONINXCS YIEHBIX B pa3BUTHE OMOIOTMYECKON HAyKH;

2) BbIJICTICHHE CYIIECTBEHHBIX MPU3HAKOB OMOIOTMYECKUX OOBEKTOB (KJIETOK: PACTUTENBHBIX U KUBOTHBIX,
TOSACPHBIX W SIIEPHBIX, TOJOBBIX M COMAaTHYECKHX; OPTAaHU3MOB: OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX;
BUJIOB, JKocucTeM, Ouocepsl) U rmporeccoB (0OMEH BEIIeCTB, pa3MHOXKEHHE, [eJIeHHe KIIETKH,
OIUIOZIOTBOPEHHUE, JIeHiCTBHE HCKYCCTBEHHOI'O u €CTECTBEHHOT' O 0TOOpOB,
(dbopMHpOBaHUE MPUCTIOCOOICHHOCTH, 00pa30BaHKE BHJIOB, KPYTOBOPOT BEIIECTB M MPEBPAIICHUS

SHEPTHH B SKOCUCTEMax U onocdepe);



3) oObsicHeHnwe ponu Ouojoruu B (OPMUPOBAHWM HAYYHOT'O MHPOBO33PEHHUS; BKIaAa OUOIOTHYECKUX
Teopuil B GOPMHUPOBAHUE COBPEMEHHOW €CTECTBEHHO- HAYYHON KApTHUHBI MUPA; OTPUIATECIHLHOTO BIHSHUS
QJIKOTOJIS, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HAa Pa3BUTHUE YEJIOBEKA; BIUSHUS MYTarecHOB Ha OpTraHWU3M
YeNoBeKa, IKOIOTHYECKNX (PAKTOPOB HA OpraHU3MbI; IPUYUH IBOTIOLNU, H3MEHSEMOCTH BUIOB, HApyILIEHUH
pa3BUTHS OPTAaHU3MOB, HACJICICTBEHHBIX 3a00I€BAaHUN, MYTAIIHA, YCTOMYNBOCTH i CMEHBI SKOCHCTEM;

4) mpuBeACHUE 0KA3aTEIhCTB (apryMEHTAIMs) €IUHCTBA JKUBOW M HEXHBOH MPUPOJBI, POACTBA KUBBIX
OpPraHM3MOB; B3aMMOCBSI3€  OPraHU3MOB U OKpYXKAalOUIeH  Ccpeapl; HEOOXOAMMOCTH  COXPaHEHHS
MHOT000pasusi BUJIOB;

5) yMeHue ToJb30BaThCsl OMOIOTUUECKON TEPMUHOIOTHEH U CUMBOJIMKOM;

6) pelieHue 3JIeMEHTapHbBIX OMOJOTHYECKHX 3a/1a4; COCTAaBJICHHUE SJIEMEHTAPHBIX CXEM CKpPEIIMBAHUSI U CXEM
MepeHoca BEIIECTB ¥ SHEPTUU B SKOCUCTEMAX (1IN MUTaHUs);

7) onucanue ocoOeit BUIOB 110 MOP(HOJIOrHUECKOMY KPUTEPHIO;

8) BBIABIIEHWE U3MEHYMBOCTH, MPUCTIOCOOIEHUN OpPTaHU3MOB K Cpejie 0OUTaHus, ICTOYHUKOB MYTareHOB B
OKpYyKaroIei cpesie (KOCBEHHO), aHTPOITOT€HHBIX U3MEHEHUH B 9KOCHCTEMax CBOSH MECTHOCTH; U3MEHECHHIA
B DKOCHCTEMaX Ha OMOJIOTHIECKUX MOJIEIISX;

9) cpaBHEHHE OMOTOTHYECKUX OOBEKTOB (XMMHUYECKHUU COCTAB TN KMBOW M HEKWBOW MPHUPOJIBI, 3aPOIBIIIT
YelnoBeKa U APYTUX MIICKOMUTAIONINX, MPHPOIHBIC IKOCUCTEMBI U arpO3KOCHCTEMbI CBOEH MECTHOCTH),
MPOIECCOB  (€CTECTBEHHBIM ¥ UCKYCCTBEHHBIM OTOOPBI, TIOJIOBOE U OECroioe pa3MHOXKEHUS) U
(dbopMynupOBKa BHIBOJOB Ha OCHOBE CPAaBHEHHS.

B yennocmmno-opuenmayuonnoii cghepe:

1) aHanmu3 M OLIEHKA Pa3JIMYHBIX TMIIOTE3 CYLUIHOCTH KU3HM, MPOMCXOXKIACHHUE YEIOBEKa U BOSHUKHOBEHHE
KHU3HU, TJ00ATBHBIX DSKOJOTMYECKHMX MpoOjieM U MyTed HX peleHus, IOCIeICTBUI CcOOCTBEHHOI
NeSITEIHOCTU B OKPYXKarollel cpesie; Onoaorunyeckoil nHGopMaIuu, moryqaeMon U3 pasHbIX HICTOUHUKOB;
2) OIeHKa ITHYECKUX AacCIEeKTOB HEKOTOPBIX HUCCIECIOBAHHMA B 00JACTH OMOTEXHOJOTUU (KIOHUPOBAHUE,
HCKYCCTBEHHOE OIJIOJIOTBOPEHHE, HAIIPABJIEHHOE U3MEHEHHUE T€HOMA).

B cghepe mpyooeoii deamenvhocmu: oBNajieHWEe YMEHUSMU U HaBBIKAMU IMOCTAHOBKH OHOJIOTHYECKHX
AKCIIEPUMEHTOB M OOBSICHEHUS UX PE3YJIbTATOB.

B cghepe @usuueckon oeamenvnocmu: 000CHOBaHHE U COOIIOJEHHE Mep NMPOPUIAKTUKH BUPYCHBIX
3a00NeBaHui, BPEIHBIX MPUBBIUEK (KypeHue, ynoTpeOieHue aaKorois, HapKOMaHus); MpaBUl TIOBEJCHUS B
OKpY’Karollen cpee.

COAEPXAHUE KYPCA BMOJIOT A

buoJsiorusi Kak KOMILIEKC HAYK O sKMBOM NpUpoae

buonoruss kak KOMIUIGKCHas HayKa, METOIbl HAy4yHOro ITO3HAHUS, UCMOJIb3yeMble B OHOJIOTHH.
Coepemennvie nanpasnenus 6 buonozcuu. Ponb 6nonoruu B GopMUpPOBaHUN COBPEMEHHOM HaAYYHON KapTHUHBI
MHUpa, MPAKTUYECKOE 3HaAUCHHNE OMONOTMYecCKUX 3HAHUU. buonornyeckue CUCTEMBI Kak MpeIMET U3YUCHHS
Oouosorum.

CTpyKTypHBI€ M PYHKUMOHAJIbHbIE OCHOBBI KU3HH

MonekynsipHble OCHOBBI JKW3HU. Heopranmueckue BemecTBa, uX 3HaueHHE. OpraHMYecKHe BelIecTBa
(yrneBonbl, AUNUAbI, O€nkH, HyKIeHMHOBBIE KHUCIOTh, AT®) u ux 3HaueHue. buononumepsl. /[pyeue
opeanudeckue gewjecmea kiemku. Hanomexunonoeuu 6 buonocuu.

Huronmorusi, MeToasl HUTONOrMH. Poib KIETOYHOW TEOPUU B CTAHOBJICHHUU COBPEMEHHOH €CTECTBEHHO-
HaydyHOM KapTuHbl Mupa. Knetku npokapuor u 3ykapuoT. OCHOBHBIE YaCTU U OPraHOUJIbl KIETKH, UX
G yHKIHH.

Bupycel — HexsieTouHast hopMa )KU3HU, MEPBI TPO(UIAKTUKHA BUPYCHBIX 3a00JI€BaHUIA.
JKusuenesrenbHOCT, KiaeTku. Ilmactmueckmii oOMmeH. DoTrocuHTE3, XeMOCHHTE3. buocuHTe3 O€enkKa.
OHepreruyeckuii odMeH. XpaHeHue, Iepefada W peanusalus HacleJCTBEHHOM WH(OpManuu B KIETKE.
I'eneruueckuii koa. I'eH, renom. ['enomura. Bauanue HapkoceHHbIX 6ewyecme Ha NPOYeccol 8 Kiemke.
Knerounsrit iuki: uaTepdasa u aeneHue. Muto3 u Meiio3, nx sHaueHue. CoMmaTuueckre U MOJIOBhIE KIETKH.

[IJIAHUPYEMBIE PE3VJIBTATBI U3YYEHUAKYPCA BUOJIOTUU
B pe3yabraTe u3yuenusi yueoHoro npeamera «buosorusp» Ha ypoBHe cpeaHero (moJHOro) oouiero
00pa30BaHUA BbINMNYCKHUK HA 0230BOM YPOBHE HAYUYMTCS:



— pacKpbIBaTh HA MPUMEPAX POJib OMONOTHH B (POPMUPOBAHUM COBPEMEHHOW HAYYHOW KapTHHBI MHpA U B
MPAKTUIECKOH IESTETbHOCTH JIIOACH;

— TIOHUMAaTh M OMKMCHIBATH B3aUMOCBS3b MEX/Y €CTECTBEHHBIMH HAayKaMH: OMOJIOTHEH, (DU3UKOW, XUMHECH;
yCTaHABIUBATh B3aMMOCBSI3b MPUPOIHBIX SBICHUM;

— T[IOHUMATh CMBICT, pa3IdyaTh W ONHUCHIBATH CHUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIAraOIIHMHU
OMOJIOTMYECKUMH TIOHATHSIMU: KJIETKA, OpTraHu3M, BU]I, IKOCHCTeMa, Ouocdepa;

— MPOBOJUTH IKCIEPUMEHTHI MO0 U3YYCHHUIO OUOJIOTHUECKUX OOBEKTOB U SIBICHUH, OOBICHATH PE3yJIbTaThl
AKCIIEPUMEHTOB, aHATTM3UPOBATH UX, POPMYITHPOBATH BHIBOJIBL;

— WCIIOJIb30BaTh OCHOBHBIE METOJbI HAYYHOTO ITO3HAHHS B Y4EOHBIX OMOIIOTMYECKHX HCCIICIOBAHMSIX,
MPOBOAUTH AKCHEPUMEHTHI M0 HU3YyYCHHUIO OMOIOTHYECKUX OOBEKTOB U SIBICHUM, OOBSCHATH PE3yNbTaThbl
AKCIIEPUMEHTOB, aHATTU3UPOBATh UX, (POPMYIUPOBATH BHIBOBI;

— (hopMyIHpPOBATH THUIOTE3bI HA OCHOBAHUH MPEUIOKEHHON OMOJIOrmYecKod MH(GOpMAMKA U TpeAIaraTh
BapHaHTHI MPOBEPKH TUTIOTE3;

— CpaBHUBATh OHMOJOTMYECKHE OOBEKTBI MEXIy COO0O MO 3aJaHHBIM KPUTEPHUSM, JelaTh BBIBOABI H
YMO3aKJIIOUE€HNS Ha OCHOBE CPAaBHEHUS;

— 00OCHOBBIBATh €IMHCTBO KUBOW U HEXHUBOW MPUPO/BI, B3AUMOCBS3H OPTaHU3MOB U OKPYKAIOLIEH cpe/ibl
Ha OCHOBE OMOJIOTMYECKUX TEOPU;

— TPUBOJWTH MPUMEPHI BEIIECTB OCHOBHBIX TPYIIN OPTaHWMYECKUX COCAMHECHUN KIETKH (OEIKOB, YKHPOB,
YTJIE€BOJIOB, HYKJIEMHOBBIX KHCIIOT);

— pacro3HaBaTh KJIETKH (TPOKApHOT M DJYKApUOT, PACTEHUH U IKUBOTHBIX) O OMHCAHUIO, Ha
CXEMaTHYeCKNX W300paKCHUIX;, YCTAaHABIUBATH CBS3b CTPOCHUS U (YHKIUH KOMITOHEHTOB KIICTKH,
000CHOBBIBaTh MHOI'000pa3ue KJIEeTOK;

— OOBSICHATH MHOT000pa3ue OpraHu3MOB, IPUMEHS S SBOIIOIMOHHYIO TEOPHUIO;

— OOBSICHATH MPUYNHBI HACIIEACTBEHHBIX 3a00JIEBaHMIA;

— BBIABJIATh HW3MEHYMBOCTH y OPTraHW3MOB, CpPaBHUBATh HACICACTBCHHYIO U HEHACIEJICTBCHHYIO
U3MEHYUBOCTB;

— BBIBIATH Mop(osnornueckue, (HU3MOIOTHYECKHe, MOBEISHYECKHUE aJanTalliil OpPraHu3MOB K Cpejie
OOMTaHMSI U JEMCTBUIO SKOJIOTHYECKUX (PaKTOPOB;

— COCTaBJISITh CXEMBI [IEPEHOCA BEIIECTB U AHEPTUH B SKOCUCTEME (LIEMH MUTaHUS);

— MPUBOJAUTH JI0KA3aTEIHCTBA HEOOXOAUMOCTH COXPaHEHHsI OMOpa3HOOOpa3ust Al yCTOMUYUBOTO Pa3BUTHS
Y OXPaHbI OKPYXKAIOUIEH CPEIbI;

— OLIEHUBATh JOCTOBEPHOCTH OMOIOrnYeckoi HH(GOpMaInH, MOTYYSeHHON U3 Pa3HbIX UCTOYHHKOB;

— TPEJCTABIATH OMOJOTHYECKYI0 HHPOPMAIIMIO B BHUJIE TEKCTA, TAOMUIIbI, TpaduKa, AUarpaMMbl U JIelaTh
BBIBOJIBI HA OCHOBAHUH TIPEICTABJIICHHBIX JaHHBIX;

— OILIGHHUBATh POJb AOCTH)KEHUW TE€HETHKH, CEJEKIUH, OMOTEeXHOJOTHHU B MPAKTUYECKOW IeSTENbHOCTH
YeNoBeKa;

— OOBSICHSATh HEraTWMBHOE BIUSHUE BEHIECTB (QJIKOTrONsI, HUKOTHHA, HAPKOTHUYECKUX BEIIECTB) Ha
3apOJIbIILIEBOE PA3BUTHE YENIOBEKA.

BoinyckHUK HA 6230BOM YPOBHE MOJIYYHUT BO3MOKHOCTH HAYUHTHCS:

— 0dasambv HayyHoe O00OBACHEeHUe OUOI02UYECKUM (aKmam, npoyeccam, s8IeHUsIM, 3AKOHOMEPHOCMAM,
ucnonv3ys  buonocuyeckue meopuu  (KiemouHylo, 260II0YUOHHYIO), YueHue o Ouocghepe, 3aKOHbI
HACNe0CMBEeHHOCMU, 3AKOHOMEPHOCIU USMEHYUBOCTU,

—  Xapakxmepuzoeamsv COBpPEMeHHble HANPABIeHUs 6 pAa3sumuu OUoL02UlU; ONUCHIBAMb UX 603MONCHOE
UCNOIL3068AHUE 8 NPAKMUYECKOU 0eamelbHOCMU,

— CcpagHuBams cnocobwl OelleHust KIemku (Mumos u metios),

— pewamsv 3a0a4yu Ha nocmpoeHue ¢pazmenma emopou yenu HK no npeonoscennomy gpazmenmy
nepeoti, uPHK (mPHK) no yuacmxky /IHK;

— peulams 3a0a4u Ha onpeoesieHue KOIUYecmaa XpoMOCOM 8 COMAMUYECKUX U NONOBLLX KIIeMKAX, 4 MAKHCe
8 KIemKax nepeo HA4aiom OeleHus (Meuo3a Uuiu Mumo3a) u no e20 OKOHYAHUU (01 MHO2OKIEMOYHbIX
OpP2aAHU3MO8),

— pewams 2eHemuyecKue 3a0a4u Ha MOHO2UOPUOHOe CKpewusanue, COCMasiams cxemvl MOHOSUOPUOHO20
CKpewusanus, NpumMeHsas 3aKOHbl HACIEOCMBEHHOCMU U UCHONb3YS OUONIOSUYECKVIO MEPMUHOLO2UIO U
CUMBONUKY;



—  YCMAaHABIUBAMb MUn HACIe006aHUs U XApaKmep NpOsGIeHUsT NPUSHAKA N0 3A0AHHOU  cxeme
POOOCIOBHOU, NPUMEHSISL 3AKOHbL HACIEOCMBEHHOCIU,

— oyeHugamv pe3yIbMamvl 83AUMOOCUCMBUSL  YEN0BeKA U OKpYcaouell cpedvl, NPOSHO3UPOSANb
B03MOJICHbIE NOCIEOCMBUsL OesIMENbHOCMU  YeN08eKAd OJlsl CYWeCMBOB8AHUsL OMOENbHbIX  OUOIOSULECKUX
00beKMO8 U YeavbiX NPUPOOHbIX COOOUeCmS.

Yyeono-remarnueckuii miaan 10 kiaace

Tembl (pa3aennbl) KoJ1-B0 4acoB
1. Beeenue o)
2.MoJiekyJIsIpHbIii YPOBEHb 12

3. KiieTouHblii YpOBEHb 15

Hroro: 33 +1 4 pe3epB




Bunsl 1 popmMbl KOHTpOJIs 10 Onosnorun 10 kiacce

Tewma.

KomnmnuectBo

UeTBEPTH

Komnuec
TBO
qaCoB.

JlaGoparo
PHBIX
pabor.

ITpaktuue
CKHUX
pabor.

OKCKy
peuii.

KouTpon
bHBIC
TCCThI

UlabopaTopHble 1 TPaKTHIECKHE PabOThI
( Ha3BaHMeE)

Beenenue

5

2

0

0

1

JlaGoparopHas pabotal«Hcnonb30BaHuE pa3IHYHBIX
M3y4eHUU OUOJIOTHYECKUX 00BEKTOB

METOJIOB npy|

JlaGopaTopHas pabota 2 «MexaHU3MBI CAMOPETYJISIIHI.

MounekynsipHbIA yPOBEHb

1-3

13

UTaGopaTopHas padota 3 «OOHapyx)eHHEe
UTUITHIOB, YTIIEBOIOB, OEIKOB C TOMOIIBIO KAUECTBEHHBIX PEAKITHI)

UTabopatopHas paborad «Karanutiueckas akTHBHOCTD ()epPMEHTOB (Ha MpUMeEpe
AMIJIa3bl ))»

Kinerounslii ypoBeHb

17

UlabopatopHas padora 5 «TexHHKa MUKPOCKOITUPOBAHUS.
«CpaBHEHHUE CTPOCHUSI KJIETOK PACTCHWH, >KUBOTHBIX TPHOOB M OakTepuil moA
MHUKpPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUE.

UTaGopaTopHas pabotab «HalOutoneHue mia3mMosu3a 1 Jeria3Moin3a B KIeTKax
KOKUIIBI JTYKa.

UlabopatopHas padora7 «l[Ipurorosienue, paccMaTpuBaHuE U ONTUCAHUE
MHUKPOIPENapaToB KJIETOK PACTEHUI».

JlaGoparopHass pabora 8 «HaOmroneHue NBUKCHHUS IUTOIUIA3Mbl Ha MPUMEPE
ITHCTA DIIOICHY.

UlabopaTopHast padora9«CpaBHEHHE CTPOSHHS KIETOK PaCTeHUH, )KUBOTHBIX,
rpruOOB 1 OaKTEpUii».

[MpakTnueckass pabota 1 PerieHue sjeMeHTapHBIX 3a7ad IO MOJEKYJISAPHON
OMOIOrHH.

Hroro 3a roa.
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HOPMBbBI U KPUTEPUU OINEHUBAHUA

OueHnBaHue YCTHOTO OTBETAa yYALIUXCH

OtMmetka "S" craBuTcs B ciyyae:

1. 3HaHus, MOHUMaHMSL, TTyOMHBI YCBOCHUS 00YJarOIUMCsI BCEro 00bEéMa mporpaMMHOTO
MmarepHaa.

2. YMeHus BBIACATH IJIaBHbIE MTOJ0XKEHHS B M3yYEHHOM MaTepuaie, Ha OCHOBaHUM (DaKkTOB U
IIPUMEPOB 0000IIATh, A€TIaTh BBIBO/bI, yCTAHABIMBATH MEKIIPEAMETHBIE U BHYTPUIIPEIMETHBIE
CBSI3M, TBOPYECKH MPUMEHSET MMOTYyYSHHbIE 3HAHUSI B HE3HAKOMOW CUTYallHU.

3. OtcyrcTBUE OMINMOOK U HETOUETOB IPU BOCIIPOM3BECHUN U3YYEHHOTO MaTepuala, pu YCTHBIX
OTBETaX YCTPaHEHUE OTAEIbHBIX HETOYHOCTEHN C MOMOLIBIO JOMOJIHUTENBHBIX BOIPOCOB YUUTE,
COOJIIOJICHNE KYJIBTYPbI YCTHOH peun.

Otmerka "4":

1. 3HaHue BCEro U3y4E€HHOr 0 MPOrpaMMHOI0 MaTepHuaa.

2. YMeHul BBIIENSTH IJIaBHbIE MOJO0KEHHS B U3yYEHHOM MaTepuaie, Ha OCHOBaHUU (paKTOB U
IpPUMEPOB 00001IaTh, A€TaTh BHIBO/bI, YCTAHABIMBATD BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSTh
II0JIyYEHHBIE 3HAHUS HA IPAKTUKE.

3. He3naunTtenbubie (HEerpyObie) OMMOKN U HEJOUYETHI MPU BOCIIPOU3BEICHNUN U3y €HHOT'O
MmarepHaia, coOII0IeHME OCHOBHBIX MPABUII KYJIbTYpPbhl YCTHOM peyH.

Otmerka "3" (ypoBEHb NIPEACTABIEHUM, COUETAOLINXCS C AJIEMEHTAMHU HaY4YHBIX ITOHATUN):

1. 3HaHMe 1 yCBOEHHUE MaTepHalia Ha YpOBHE MUHUMANIbHBIX TpeOOBaHUI MpOrpaMMbl, 3aTpyAHEHUE
IIPU CaMOCTOSITEILHOM BOCITPOU3BEICHUH, HEOOXOJUMOCTh HE3HAUNTEIIbHONW TTOMOLIT
IIPENOAaBaTEN.

2. YMeHue paboTaTh Ha ypOBHE BOCIIPOU3BECHMUSI, 3aTPyIHEHUS IIPU OTBETAX HA BUJIOU3MEHEHHbIE
BOIPOCHI.

3. Hanuuue rpy06oii ommOKy, HECKOIbKUX HErpyOBIX MPH BOCIIPOM3BEICHUN U3Y4E€HHOI0 MaTepuana,
HE3HAYUTENIbHOE HECOOI0IeHNE OCHOBHBIX MPaBWII KYJIbTYPHI YCTHOH peun.

Ormerka "2":

1. 3HaHue U yCBOGHUE MaTeprana Ha YpOBHE HUYKE MUHUMAJIbHBIX TPEOOBAaHHI ITPOrpamMMmbl,
OT/I€TIbHBIE MTPEJICTABIICHHUS 00 N3y4EHHOM MaTepuaie.

2. OrcyrcTBUE yMEHUM paboTaTh Ha ypOBHE BOCIIPOU3BECHMUS, 3aTPYIHEHUS IPY OTBETAX HA
CTaHJApPTHbIE BOIPOCHI.

3. Hannune HeCKOMBKUX IPYObIX OMIMOOK, OOIBIIOr0 YKcia HErpyObIX MPH BOCIIPOU3BEACHUH
M3Y4YE€HHOr 0 MaTepualia, 3HauuTeIbHOE HECOOII0ACHHE OCHOBHBIX MPABUJ KYJIbTYPbl YCTHOM peydH.
OuneHka BbINOJHEHHUS MPAKTHYECKUX (J1a00OpaTOPHBIX) padoT.

Otmerka "S" craBUTCS, €CIU YUCHHUK:

1) mpaBUIIBHO OIIPEACITHII 11EJIb OITBITA;

2) BBIIOTHWI Pa0OTy B OJTHOM 00BEME € COOIIIOIEHHEM HEOOXOIMMOM IOCIIEI0BATEILHOCTH
MIPOBEJICHHSI OITBITOB U U3MEPCHHIA,

3) caMOCTOSATENIBHO M PAIIMOHAIILHO BBIOpA M MOATOTOBHMII JIJIs1 OTBITa HEOOXOAMMOE 000pPYIOBaHHE,
BCE OIBITHI MIPOBEN B YCIOBUAX U PEKUMAX, 00ECIIEUNBAIOIINX MOTYYEHHE PE3YyIbTaTOB U BBIBOJIOB C
HanOOJIBIIIEH TOYHOCTEIO;

4) Hay9HO TPAMOTHO, JIOTHYHO OMHKCAJT HAOIIOCHUS U C(HOPMYITHP OB BBIBOJIBI U3 OMbITa. B
MIPEJICTABJICHHOM OTYeTe MPABMIIBHO U aKKYPaTHO BBITIOIHUII BCE 3aMHUCH, TaOIHIIBI, PUCYHKH,
rpaduKu, BEIYUCIICHUS U CJIeNIal BHIBOJIBI;

5) IPOSIBIISIET OPTaHU3AIMOHHO-TPYIOBBIE YMEHUS (TTOIEP)KUBAET YUCTOTY pabodero Mecra u
MOPSZIOK HA CTOJIE, SKOHOMHO UCIOIb3YET PACXOJHBIC MaTepPHAIIbI).

7) SKCIIEPUMEHT OCYIIECTBIISET IO TUIAHY ¢ YYETOM TEXHHUKHU 0€30MacHOCTH U MPaBUIT pabOTHI ¢
MaTepuayaMu ¥ 000pyI0BAHUEM.

Otmerka 4" cTaBUTCS, €CTIM YYCHHK BBIMOJIHUI TpeOOBaHUS K orleHKe 5", HO:

1. OTBIT MPOBOJIUIT B YCIIOBUSIX, HE 00€CIIEYHBAIOIINX JOCTATOYHONH TOYHOCTH U3MEPCHHIA,

2. i OBIIO JOMYIIEHO IBa-TPU HE0UETA,

3. unu He Oonee 0HOM HerpyOoil OMMOKK U OHOTO HEIOYETa,



4. UK DKCIIEPUMEHT NPOBEJIEH HE MOJIHOCTHIO;

5. WJIM B ONMCAaHUU HAOIOICHHUI U3 OIBITA IOMYCTUII HETOYHOCTH, BBIBOBI CJIENIall HETIOIHBIC.
OtMmerka 3" cTaBuTCH, €CIIM YUCHUK:

1. mpaBUJIBHO OMpeAEHI 1IeIb ONbITa; pa0oTy BBHIIOJIHSAECT IPABUIBLHO HE MEHEE YEM HAIlOJIOBHHY,
OZIHaKO 00BEM BBIIMOTHEHHOH YaCTH TaKOB, UTO MO3BOJISET MOTYYUTh MPABUIILHBIE PE3YIbTATH U
BBIBOJIBI 110 OCHOBHBIM, TIPUHITUITHAIHHO BAKHBIM 33/1a4aM PaOOTHL;

2. unu noa0dop o6opyAOBaHUs, 0OBEKTOB, MATEPHAJIOB, @ TAKXKE paOOTHI 110 HAYaIly ONbITAa IPOBEJI C
MIOMOIIBIO YYUTENS; I B XOZI€ IPOBEACHUS OIBITA M U3MEPEHUN ObUTH OMYIEHbI OUTHOKU B
OIMCaHUU HaOIIOAeHUH, (POPMYITUPOBAHUN BBHIBOJIOB;

3. OIBIT MPOBOJMJIICS B HEPALMOHAIBHBIX YCIOBUSAX, YTO MPUBEIIO K MTOJYYEHUIO PE3YJIbTaTOB C
OoJbIIIel MOTPEIIHOCTBIO; MIIM B OTYETE OBLIN JIOMYIIEHBI B 00IIEH CIIOKHOCTH HE OoJiee IByX
OLIMOOK (B 3aIIUCSAX €IUHUL, U3MEPEHUSX, B BBIYMCICHUX, I'paduKax, TabnLax, cxemax, 1 T.1.) He
NPUHLIUIINAIBHOIO JUI JaHHOW paboThl XapakTepa, HO MOBJIUABLIMX HA PE3YIbTAT BITOIHEHMS,
4. nomyckaet rpy0yro ommoOKy B X07e dKCIepruMeHTa (B 00bsICHEHUH, B 0pOpMIICHHH PabOTHI, B
COOJTIOZICHNY TIPAaBWJI TEXHUKU 0€30ITaCHOCTH TP padboTe ¢ MaTepraIaMy U 000pyIOBaHHEM),
KOTOpasi UCTIPABIISETCS 110 TPEOOBAHUIO YUUTEIIS.

Otmerka ""2" craBUTCS, €CIIU YUEHUK:

1. He ompenenui cCaMOCTOSTENBHO LIEb ONbITA; BHIIOIHII paboTy HE MOITHOCTHIO, HE TOATOTOBUII
HYXHO€ 000py/I0BaHHE U 0OBEM BBIITOJHEHHOM YacTH pabOThl HE MO3BOJISET CAEIaTh PABUIIBHBIX
BBIBOJIOB;

2. WM ONBITHI, U3MEPEHHUSI, BEIUMCIICHUS, HAOIIOACHUS IPOU3BOAMINCH HETIPABHIIBHO;

3. wiu B XoJie pabOThI U B OTYETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEYEHHBIE B
TpeOOBaHUAX K OlleHKe "3";

4. nomyckaet 1iBe (1 6osee) rpyObie OIIMOKK B X0/I€ HKCIIEPUMEHTA, B O0BSICHEHUH, B OOPMIICHUN
paboThl, B COOJIIOICHNH MTPaBIII TEXHUKH 0€30IaCHOCTH IpH paboTe ¢ BellecTBaMU U
000pyI0BaHNEM, KOTOPbIE HE MOXKET HUCIIPABUTh Jja)ke 110 TPEOOBAHUIO YUUTEIIS.

OuneHka caMoCTOATeIbHbIX MHCbMEHHBIX M KOHTPOJIBHBIX PadoT.

Otmerka "S" craBUTCS, €CIM YUCHHUK:

1. BeIONTHIIT paboTy 0€3 OIMOOK ¥ HET0UYETOB;

2) pomycTuia He 6osiee OJJHOro HeJJ04eTa.

OtMmeTka 4" cTaBUTCS, €CIIM YYCHHUK BBITTOJIHUII PabOTY MOTHOCTHIO, HO TOMYCTUJT B HEH:

1. He Gonee oHOM HErpyOOii OIMOKHK M OJTHOTO HEJI0UETA;

2. unu He Oosee IBYX HEAO0YETOB.

Otmetka "3" cTaBHUTCS, €CIIM YUCHHK MPABMIILHO BHITIOIHWI HE MeHee 2/3 paboThl MIIH TOMYCTHI:
1. He Goree ABYX IPyOBIX OMHUOOK;

2. wu He Gosee oJHOM rpy0oit U 01HON HErpyOoil OIIMOKU 1 OTHOIO HE10UeTa;

3. wm He Ooliee IBYX-TpeX HErpyObIX OMIMOOK;

4. unv OTHOM HETpyOOH OMMOKH M TPEX HETOUYETOB;

5. WK TIpU OTCYTCTBUU OMIMOOK, HO TP HATUYHMH YEThIPEX-TISATH HEA0UETOB.

Otmerka ""2" cTaBUTCS, €CIM YUCHHUK:

1. JomycTHi YncIo OIMOOK U HEJJOYETOB MTPEBOCXOJIAIIEE HOPMY, IIPU KOTOPOH MOKET ObITh
BBICTaBJIeHA oneHka "3";

2. WM €CITU TIPABUJIBHO BBITOIHUII MEHEE TTOJIOBUHBI PAOOTHI.

OueHka BBINOJHEHHUS TECTOBBIX padoT M0 0MOJIOTHH:

OLICHKa MUHUMYM MaKCUMyM
5 90 % 100 %

4 1% 89 %

3 51 % 70 %

2 0% 50%

OueHnBaHHE NPOECKTHON PA0OTHI O OMOJIOT MU

Oo0nue TpedoBaHu K NIPOCKTHOH padoTe Mo OM0JI0TruM.




[IpencraBnsiemMblil TPOEKT JOKEH UMETh TUTYIBHBIN JTUCT C yKa3aHUuEM: (DaMUITUU, IMEHH, OTUYECTBA
WCTIOJIHUTENII W PYKOBOAWMTENs (€i) NpoeKTa, Ha3BaHWE TMPOEKTa, rojJa HamucaHus pPabdoThI,
yKa3aHHUeM Iieliel U 3a7a9 TPOSKTHON paboThlI.

ConeprkaHre MPOSKTHON pabOTHI JOMKHO BKITIOYATh TAKHE Pa3IeIbl, KaK:

— BBEICHHE, B KOTOPOM OOOCHOBBIBAETCS AaKTyalbHOCTH BBIOPAaHHOMW WM paccMaTpUBaEMOM
po0JIeMBl;

—  MECTO U BpeMsl BBIMOJIHEHHS pabOThI;

— KpaTKoe OIMCAaHHWE HCIOJIb3yeMbIX METOAMK C CChUIKAMH Ha HMX aBTOPOB (€CIM TaKOBbIE
HEO0OXOAMMBI JIsl pabOThI MU UCIIOJIb30BAJIMCH B HEH);

—  CHCTeMaTU3UPOBaHHbBIE, 00pa0OTaHHBIC PE3yIbTATHl UCCIICIOBAHUIA;

—  BBIBOJbI, C/I€JIaHHBIE TIOCIIE 3aBEPILIECHUS padOThI HAJl IPOEKTOM;

—  TPaKTUYECKOE MCIOJIb30BAHUE PE3YIbTATOB MIPOEKTA;

—  colMaJbHas 3HAYUMOCTh TIPOCKTA;

— npunoxeHue: Qororpadun, cxembl, 4YepTexku, repOapuu, TaOMUIBI CO CTATUCTHUYECKUMHU
JAHHBIMU | T.1.

Kpurtepum oieHKH NPOEKTOB 110 OUOJIOTHH:

- YEeTKOCTh ITOCTaBJICHHOH 1IeJTU U 3aJa4;

- TeMaTH4YecKas aKTyalIbHOCTh U 00bEM HCIIOJIb30BAaHHOM JTUTEPATypHI;

- 000CHOBAaHHOCTb BBIOPAHHBIX METOAMK JUIs IPOBEACHUS UCCIIeIOBAHUM;

- MIOJTHOTA PACKPBITHS BBIOPAHHOM TEMBI IPOEKTa;

~ 000CHOBAaHHOCTh BBIBO/IOB M UX COOTBETCTBUE IIOCTABJICHHBIM 3a/1a4aM;

- YpOBEHb IMPE/ACTABICHHBIX JAHHBIX, IOJIYYEHHBIX B XOJE HCCIIEOBaHMs BbIOpaHHON
mpoOiemsl (00beKTa), UX 00padoTka (Mpyu HEOOXOAMMOCTH);

- aHaJIM3 TOJIYYCHHBIX JaHHBIX;

- HaJlMuue B paboTe BBIBOJA WJIM MPAKTHUYECKUX PEKOMEHIAIINN;

- KayecTBO odopmieHuss paboTel  (Hamuuume (oTromarepuanoB, 3apHCOBOK, CIIMCKa
UCIIOJIb3YEMOM JIUTEPATYpPhl, FepOAPHBIX MAaTEPUAIIOB K TPOEKTaM 10 OOTaHUKE U T.1I.).

Kpurtepuu onleHKH BbICTYIIJICHUS JOKIATYNKA 10 3a1UTE NPOEKTA:

— 000CHOBAaHHOCTb CTPYKTYPHI IOKJIA1a;

- BBIUJICHEHHE IJIaBHOTO;

- MIOJTHOTA PACKPBITUSI BEIOPAHHOW TEMAaTUKU MCCIIEIOBAHMSI IIPH 3aLUTE;

— HCIOJIb30BaHUE HATJISIIHO-WILTIOCTPAaTUBHOT O MaTepuraia;

— KOMIETEHTHOCTh, APYAUPOBAHHOCTh MOKIATYMKa (BBICTYMAIOMIETO) U YMEHHUE ero ObICTpO
OPUCHTHPOBATHCSI B CBOEH paboTe MpH OTBETaX Ha BOIPOCHI, 3aJaBacMble KOMHUCCHEH (WIeHAMHU
YKIOPH WJTH DKCIIEPTHOM KOMUCCHEN ),

- YPOBCHb MNPCACTABJIICHHUA OOKJIaAa IIO IPOCKTY (yMeHI/Ie MOJIB30BAaThCA IIPU HU3JIOKCHUU
AOKJIaJa U OTBETAX Ha BOMNPOCHI MaT€pralaMu, INOJTYUCHHBIMU B XOJC I/ICCJ'IGI{OBaHI/ISI), YETKOCTh U
SCHOCTb IIPU OTBETAaX Ha BCE BO3HUKAIOIIKE B XOJI€ JIOKJIa/a BOMPOCHI MO MPOEKTY, YTO SBISETCS
HEOTHEMIIEMBIM ITOKA3aTCIIEM CAMOCTOATCIIbHOCTH BBIIIOJTHCHUA pa60T51 oo BBI6paHHOI‘/1 TEMCE.

Jluteparypa u cpeacTBa oOyueHHs:

[Iporpamma: Ilporpamma 1o Owomorum s oOIIeoOpa3oBaTeIbHBIX KON (cOopHUKbHOMOTHSI.
Paboune nmporpammel. [Ipeamernas nuaust yaeOHUKOB «JIuHus xu3nm». 10 macc: ydel. mocobue
Uit 00mIeo0pa3oBaTeNbHBIX. OpraHu3anuii: 0a3oBeiii  ypoBenb / B. B. Ilaceunmk, I'. T.
[IBenoB, A.A.Kamenckuii. — M. : [Ipocsemienue, 2017



Vuebuuk: buomorms. OOmas Ouonorus. 10-11 k. yueOHuk a1 o001Ie00pa3oBaTEIbHBIX
yupexxaenuii / A.A.Kamenckuii, B.B.ITaceunuk, A.M.Py0roB: - M., [Ipocsemenue. 2019 .
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