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Pabouas nmporpamma cocrasiieHa Ha ocHoBe DenepanbHOro I'ocynapcTBeHHOTO CTaHaapTa, MPOrPAMMBI 10 OUOJIOTHH [T 00111e00pa30BaTENbHBIX KO
(coopuuk buonorus. Pabouune nporpammsl. [lpenmerHas nunus yueOHukoB «JIuaus sxuzan». 10—11 kmacesl: yue0. mocodue s
o0meo0pa3oBaTeNIbHBIX. Opranu3anuii: 6a3oBeiid yposeHs / B. B. Ilaceunux, I'. I'. IlIBenios, T. M. EpumoBa. — M. : IIpocBemenne, 2021), momHOCTHIO
oTpaxarolei conepxkanue [IpumepHoii mporpaMMel, ¢ AOMOJHEHUSIMH, HE MPEBBIIIAIONTIMEI TPEOOBaHUS K YPOBHIO MOJTOTOBKH 00YYaIOIINXCS.
HopmaTuBHO-IpaBOBbIE JOKYMEHTBI, HA OCHOBAHUM KOTOPBIX pa3padoTraHa padoyasi nporpamma:

e @enepalibHbII roCyIapCTBEHHBIN 00pa3oBaTeNbHBINA CTaHIAPT CpeHero o0miero oopasoBanus (yTB. IpukazoM MUHHCTEPCTBA 00pa30BaHUS U HAYKH
P® or 17 mas 2012 r. N 413). [lonmynkt 6 nu3menen ¢ 7 asrycra 2017 r. - [Ipuka3z Muno6pnayku Poccun ot 29 urons 2017 r. N 613
®denepanbhblit 3ak0H PO o1 29.12.2012 Ne 273-03 "O6 obpa3oBanuu B Poccuiickoit ®enepanuuny, cT. 2, 1. 9;
®denepalibHBII rOCYAapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT;
nucbMo MunucteperBa oopazoBanus v Hayku PO ot 19 anpens 2011 r. Ne 03-255 «O BBeaenuu eaepaabHOro rocyaapcTBEHHOTO
00pa3zoBaTeNbHOIO CTaHapTa 00IIET0 00pPa30BaAHUSY;

® (enepanabHbI NepeyeHb yUeOHUKOB, PEKOMEHJOBAHHBIX MUHUCTEPCTBOM 00pa3oBaHus U Hayku P®D Kk Mcronb30BaHNIO B 00pa30BaTeIbHOM
nporecce B 00111e00pa3zoBaTeNIbHBIX yupexaeHusaX, Ha 2019-2020 rr., np. Munuctepcrsa oOpa3zoBanus u Hayku PO Ne 345 ot 28.12.2018

® npuka3 MuHucrepcTBa oO6pasoBanus U Hayku PO Ne 1577 o1 31.12.2015 1. «O BHecenuu usmenenuit B ®I'OC OOO, yTBepxIEHHBII TpUKa30M
MunuctepcrBa oOpazoBanus U Hayku PO ot 17.12.2010 r. Ne 1897»;

® OCHOBHOI1 00pa3oBaTenbHON porpaMMoii cpennero (momaHoro) obmiero oopazoanus MKOVY» COLL Ne 1»,r.Kuzapa

¢ yyeOHBIM TIaHOM MKOVY «COIIINe 1y,

Ha OCHOBE:

e IIporpamma: IIporpamma no 6uonoruu ajs ooueodpazoBaTeabHbIX K0T (cOopHuK bronorus. Paboune nporpammel. [lpeamernas nuHus
yueOHUKOB «JIuHus xu3Hm». 10—11 kmnaccel: yued. mocobue i o0nieodpa3oBaTenbHbIX. OpraHu3anuii: 6a3osslii yposens / B. B. Ilaceunuxk, I
I'. lIBenioB, T. M. Edpumosa. — M. : [Ipocsemnienue, 2021

e Vuebuuk: buonorus. 10xim.,11 ki.: yaueOHUKH 1711 0011e00pa3zoBarenbHbIX yupexaenuiil / B.B.Ilaceunuk, B. B. [laceunuk, A.A.Kamenckuit, I'.
. IIBenoB, A.M.Py6uoB. — M. : [Ipocsemienue 2021 .


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

[Ipennaraemast pabodast mporpaMMa peaau3yercst IPu UCIob30oBaHuu yaeOHnKoB «buomnorus. 10 knace» u «buonorus. 11 kimacey mox
penakuueit nmpodeccopa B. B. [Taceunuka. [IporpamMma coctaBieHa B COOTBETCTBHH € TPEOOBAaHUAMU K pe3yibTaTaM CpelHero o0uiero oopa3oBaHus,
yTBepKIeHHBIME DeiepaIbHBIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEITHEr0
o01mero oOpa3oBaHusI.

[Tporpamma pazpaboTana ¢ y4€TOM aKTyaJIbHBIX 337a4 0O0yUEeHHUs, BOCHUTAHUS U pa3BUTHUS oOydaronuxcs. [IporpaMmma yauThIBaeT yCIIOBHs, HEOOXOAUMBIE
JUISL pa3BUTHS JJMYHOCTHBIX U TTO3HABATENbHBIX KaYeCTB 00yJarOINXCS.
[Iporpamma BkII09aeT 0053aTENbHYIO YacTh Y4eOHOTO Kypca, n3loxkeHHyo B «[IpuMepHoil o0CHOBHOI 00pa30BaTeIbHONM MPOTrpaMMe 110 OMOJIOTHH Ha
YpOBHE CpeqiHero oob1iero oopazoBanus» U paccuntana Ha 70 yacoB. B mporpamme coaepKuTcsi NpuMepHbBIN NepedeHb Tab0PaTOPHBIX U MPAKTHUYECKUX
paboT, He Bce U3 KOTOPBIX 00s3aTeIbHBI IS BHIIOJTHEHUS. Y YUTEIh MOKET BBIOPATh U3 HUX T, IS MIPOBEACHUS KOTOPHIX €CTh COOTBETCTBYIOIIHNE YCIOBHUS
B ILIKOJIE.

OcBoeHme mporpamMMEbI 10 OMOJIOTHH 00ECTICUNBAET OBJIAZICHHE OCHOBAMH YUeOHO-HUCCIIEI0BATENBCKOM IEITENFHOCTH, HAYYHBIMH METOAAMU
pelLIeHNs Pa3InYHbIX TEOPETUUECKUX U MPAKTUYECKUX 3a/1ay.
N3yuenne 6uonorun Ha 0a30BOM YpOBHE OPUEHTUPOBAHO Ha oOecrieueHne 0011eo0pa3zoBaTebHON U 00IIEKYIBTYPHON MOATOTOBKM BBIITYCKHUKOB.
Ha 6a3zoBoM ypoBHe u3yueHue npeamera «buonorusy», B yacti GopMUpOBaHUs y 00ydaroIuXcs HAyYHOIO0 MUPOBO33pEHHsI, OCBOCHUS OOIIEHAYYHBIX
METO/I0B, OCBOEHUS MPAKTUYECKOT0 MPUMEHEHHs HayYHBIX 3HAHUH, OCHOBAaHO Ha MEXIIPEJIMETHBIX CBA3SIX C ITPeIMETaMu 00JIacTel eCTeCTBEHHbIX,
MaTeMaTHYECKUX U TYMaHUTapHBIX HayK.

PaGouas nporpamma no 6MOJI0TUM BKIIOYAET CIEIYIOIINE Pa3aebl:

1. [TosicauTenbHAs 3aMUCKa.

2. O0mras XapaKTEepPUCTHKA y4eOHOTO TIPEeIMETa C ONpeIeTICHUEM T1eJIei U 3a71a4 eT0 U3YICHHUS.
3. Mecto Kypca Ouoyoruu B yueOHOM IUIaHE.

4. Pe3ynmbTaThl OCBOCHUS Kypca OMOJIOTHH — JINYHOCTHBIE, TIPEAMETHBIC i METalpeIMETHBIC.
5. Copepxanne Kypca OMOJIOTHH.

6. [Inanupyempie pe3yIbTaThl U3YYCHUS Kypca OHOIOTHH.

7. KasnengapHO-TeMaTHUECKOE TUIAHUPOBaHHE.



OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA

B cucreme ecrecTBeHHO-HAYYHOTO 00pa30BaHus OMOJIOTHS KaK y4eOHBIHN MpeaMeT 3aHMMAaeT BaXKHOE MECTO B (DOPMUPOBAHHH: HAYIHON KapTHHBI
MUpa; PYHKIHOHAIBHON rPaMOTHOCTH, HEOOXOAMUMOM J1JIsi TOBCEIHEBHOM KU3HU; HABBIKOB 3/I0POBOT0 U 0€30MacCHOTO AJIs YeJIOBEKa M OKPY KaIolel cpebl
o0pas3a >KM3HH; IKOJOTUIECKOTO CO3HAHUS; IICHHOCTHOTO OTHOIICHHSI K )KUBOUM MPUPO/JIE M YEIOBEKY; COOCTBEHHOW MO3UIIMU 10 OTHOIICHUIO K
Ouosnornueckor nHGOpMaIUH, MOTYy4aeMON U3 Pa3HbIX HCTOYHUKOB. M3yueHne OMOJI0THH CO3/1aeT YCIOBUSA U1 (OPMUPOBAHUS Y 00Yy4aIOIINUXCS
HWHTCIUICKTYAJIbHBIX, T'PAXXJAHCKHUX, KOMMYHUKAIITMOHHBIX U I/IH(l)OpMaI_[I/IOHHbIX KOMHCTGHL{I/Iﬁ.

Nzyuenue kypca «buonorusy B crapiieil IKoJie HalpaBJIeHHO Ha PELICHHE CISAYIOUUX 3a1a4:
1) bopMupoBaHHe CUCTEMBI OMOIOTMYECKUX 3HAHUHN KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOW KapTUHBI MUPA,
2) pa3BUTHE JIMYHOCTU O0yUAIOUINXCS, UX HHTEIIEKTYyallbHOE U HPABCTBEHHOE COBEPUICHCTBOBAHKE, (POPMUPOBAHUE Y HUX TYMAHUCTUYECKUX OTHOLICHUH U
IKOJIOTHUYECKH TEJIECO00PA3HOTO MOBEACHUS B OBITY M TPYJOBOM JCSITEILHOCTH;
3) BeIpaObOTKY MOHMMAaHUS OOIIECTBEHHON MOTPEOHOCTH B PA3BUTUU OMOJIOTHH, a TaKKe (POPMUPOBAHUE OTHOIIECHUS K OMOJOTHH KaK BO3MOXKHOMN
obyactu OyayIien NpakTHIeCKOU IeATeTbHOCTH.

Lesu 6uonoruveckoro oOpa3zoBaHus B CTapIIeii mIKose GOpMyIUPYIOTCS Ha HECKOIBKUX YPOBHSX: TJ100aTbHOM, METAIIPEAMETHOM, TUYHOCTHOM
U TIPEIMETHOM, Ha YpOBHE TpeOOBaHMI K PE3yJIbTaTaM OCBOSHHSI COJIEPKAHHSI PEIMETHBIX IPOTPAMM.

['mobanbpHbIe e GMOJIOTrHYecKOro 00pa3oBaHus SBJISIOTCS OOIIMMHU Ui OCHOBHOW M CTapIIeH IIKOJIBI U OMPEAEIIOTCA COLMATbHBIMU TPEOOBAaHUSIMU,
B TOM YHCJI€ U3MEHEHUEM COLMAIbHON CUTYallUU Pa3BUTHSI — POCTOM MH(POPMAIIMOHHBIX IEPErPY30K, U3MEHEHUEM XapaKTepa U crocoO0B OOIIEHUS
U COLMATbHBIX B3aUMOJICHCTBUHN (0OBEMBI U CITIOCOOBI TONyUeHUsI HHPOPMAIIUU TOPOKIAIOT PsAJl 0OCOOCHHOCTEH pa3BUTHSI COBPEMEHHBIX TOJIPOCTKOB).
HauOoiee MPOAYKTUBHBIMU JJI pCHICHUA 3a1a4 Pa3BUTUA IIOAPOCTKA ABJIAIOTCS COUOMOPAJIbHAA U HHTCIUICKTYaJIbHAasA B3PpOCJIOCTb.

[Tomumo 3TOTO, rI00ATBHBIE 1ENH HOPMYIUPYIOTCS C YYETOM PACCMOTPEHHSI OMOJIOTMYECKOT0 00pa30BaHUs KaK KOMIIOHEHTa CUCTEMbI 00pa30BaHUs B

IIEJIOM, TIOATOMY OHH SIBJISFOTCS HarboJiee OOIIMMH B COIIMATEHO 3HAYNMBIMHU.

C yuéToM BBIIIEHA3BaHHBIX MOJXOA0B INI00ATBEHBIMU HENSIMH OMOIOTHYECKOTO
00pa3oBaHus SBISIOTCS:
— couupaau3anus oOyJarmuxcs Kak BXOKICHHE B MUDP KYJIbTYPhl U COLIMATbHBIX OTHOILIEHUH, 00ecTeuynBarolee BKIIOYEHHUE YUaIUXCs B Ty WIH HHYIO
rpynmy Ju00 OOIIHOCTh — HOCHUTEIS €€ HOPM, IIEHHOCTEH, OpUEHTAIINIA, OCBAMBACMBIX B IPOIIECCE 3HAKOMCTBA C MHPOM >KUBOH TPUPO/IHI;
— npuoOdIIeHNne K MO3HABATENbHOM KyIbType KaK CUCTEME MMO3HABATEIbHBIX (HAYYHBIX) IIEHHOCTEH, HAKOTIJICHHBIX 00I1IeCTBOM B chepe
OHOJIOrN4YEeCKON HAyKH.
[Tomumo 3TOTO, OHOTOTHUECKOE 0Opa30BaHKE HA CTAPIIEH CTYIEHU MPU3BAHO O0ECTICUUTH:
— OpHEHTAIUIO B CUCTEME 3TUYECKUX HOPM U LIEHHOCTEH OTHOCUTEIBLHO METO/I0B, PE3Y/IbTATOB U IOCTHKEHUN COBPEMEHHON OMOJIOTHYECKON HAYKH;
— pa3BUTHE MTO3HABATENIBHBIX KAUECTB JINYHOCTH, B TOM YHCIIE TIO3HABATENLHBIX HHTEPECOB K H3YUEHUIO OOITNX OMOJOTHYECKHX 3aKOHOMEPHOCTEH 1
camMoMy TIpOIlecCy HAyYHOTO TIO3HAHUS;
— OBJIajIeHHe YIeOHO-TT03HABATEIHbHBIMU U IICHHOCTHO-CMBICJIOBBIMU KOMIIETEHTHOCTSIMH JIJIs1 (JOPMUPOBAHUS TTO3HABATEIHLHOM U
HpaBCTBeHHOﬁ KYJBbTYPBI, HQYYHOI'O MUPOBO33PCHHS, a TAKKEC MGTO)IOJ'IOFI/IGﬁ OMOJIOTUYECKOTO OKCIICPUMCHTA U DJICMCHTAPHBIMU METOJaMU OMOJIOTMYECKUX
HCCIICIOBAHUMH;
—_— (l)OpMI/lpOBaHl/le OKOJOTHYECKOI'O CO3HAHUA, ICHHOCTHOI'O OTHOIICHUS K JKUBOH mpupoac U YCJIOBEKY.

MECTO KYPCA BUOJIOTA B YUEBHOM IIJTAHE



KonmdecTBo 4acoB, OTBOJUMOE HAa U3yUSHHE OMOJIOTHU B CTApIIEH IIKOJIE, 3aBHCUT OT YYeOHOTO TIaHa YTBEPIKICHHOTO 00pa30BaTeIbHOM
opranu3zaiueil. Jlannas pabouas mporpaMma pacCuuTaHa Ha MpoOBeACHUE | yaca KJIACCHBIX 3aHATUH B HEEIIO IPU U3yYSHUH MpeIMETa B TEUEHHUE JIBYX JIET
(10 m 11 xmaccer). O6miee yncio yu4eOHbIX 9acoB 3a 2 rojga o0ydenus coctaisieT 70 4, u3 Hux 35 4 (1 u B Heaemo) B 10 kmacce, 35 1 (1 4 B Henemo) B 11
KJacce.

Kypcy 6monoruu Ha cTyneHu cpelHero oomero oopa3oBaHus MPEAMIECTBYET Kypc OHOJIOTHH, BKIIFOUYAIOIINN JIEMEHTAPHBIC CBEACHUS 00
OCHOBHBIX OHoornyeckux oobekrax. Conepkanue Kypca OMOJIOTHH B OCHOBHOH IIIKOJIE, CITY>KUT OCHOBOM ISl U3yYeHHS OOIIMX OMOIOTHYECKUX
3aKOHOMEPHOCTEH, TEOpHil, 3aKOHOB, THIIOTE3 B CTApIICH IIKOJIE, TJe 0CO00e 3HAUCHHE TPUOOPETAIOT
MHUPOBO33PEHUYECKHE, TEOPETUUECKUE TTOHATHS.

Takum 0Opa3oM, copeprkaHue Kypca OMOJIOTHH B CTapIIei MIKoJIe, 00JIee MOTHO PACKPBIBAET 00IIHe OMOJIOTHYECKUE 3aKOHOMEPHOCTH, TIPOSIBIISTIOLITHECS
Ha pa3HbIX YPOBHIX OPTaHU3AIH KUBOU IPUPOIBI.

PE3VJIbTATBI OCBOEHUA KYPCA BMOJIOI'MU

JlesiTensHOCTh 00pa30BaTEIIEHOTO YUPEKIACHHS 001Iero oOpa3oBaHus B 00ydeHUU OHOJIOTHH B cpeHel (IIOTHOM) IIKOJIE JOJKHA OBITh HAIlpaBJIeHA Ha
JOCTHXKEHHE 00YYAIOIUMHUCS CIEIYIOIINX JUYHOCTHBIX Pe3yJIbTATOB!
1) peam3anuy 3THYECKUX YCTAHOBOK IO OTHOIICHHIO K OMOJOTHYECKIM OTKPBITHSIM, UCCIIEIOBAaHUAM U HX pe3yJbTaTaMm;
2) mpu3HaHUs BBICOKOM IEHHOCTH KU3HU BO BCEX €€ MPOSIBICHUSAX, 3I0POBbS CBOETO U APYTUX JIOJICH, pean3aliuy YCTaHOBOK 3JOPOBOT0 00pa3a KHU3HU;
3) C(l)OpMI/IpOBaHHOCTI/I IO3HAaBATCJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MTOJYUYCHUC HOBOI'O 3HAHUS B O6HaCTI/I OMOJIOTMH B CBSI3U C
Oynyiieil mpodeccHoHaNbHON AeSITeNbHOCTBIO T OBITOBBIMU MPOOIeMaMu, CBSI3aHHBIMU C COXPAHEHHEM COOCTBEHHOTO 3/I0POBbS U SKOJIOTHUYECKOI
0e301acHOCTH.
MeTtanpeaMeTHbIMH pe3yJIbTATAMH OCBOCHHSI BHIITYCKHHUKAMU CTAPIIEH IKOJIBI 0a30BOr0 Kypca OMOJIOTHH SBISIOTCS:
1) oBnasieHNEe COCTABIAIONIMME MCCIIEI0OBATEIBLCKON 1 MTPOCKTHOM JESITEIbHOCTH, BKIIIOYAsi YMEHUS BUACTH MPOOJIEMY, CTABUTh BOIIPOCHI,
BBIJIBUTATh TUIIOTE3bI, JaBaTh OMPEIEICHUS MOHATHIM, KIacCU(PUIIUPOBATh, HAOIIOAATh, IPOBOIUTH SKCIIEPUMEHTHI, I€JIaTh BHIBOBI U 3aKITIOYCHHUS,
CTPYKTYPUPOBATh MaTepHal, 0ObSICHATH, JJOKA3bIBATh, 3alIUIIATh CBOU UJICH,
2) ymeHus paboTaTh ¢ pa3HbIMU UCTOYHUKAMU OMOJIOTHYECKON MHPOPMAIUN: HAXOAUTh OMOIOTHYECKYI0 HH(OPMALIMIO B PA3TUYHBIX HCTOYHUKAX
(TexcTe yueOHMKa, HAYYHO-TIOMYJIAPHOM JINTepaType, OMOJOTUUECKHUX CIIOBAPSIX U CIPABOYHUKAX ), AHAIM3UPOBATH U OIEHUBATH HMH(POPMAILIUIO,
npeoOpazoBLIBaTh HHPOPMAIIUIO U3 OJTHOU (POPMBI B IPYTYIO;
3) ciocoOHOCTH BBIOMPATH LIEJIEBbIE U CMBICIIOBbIE YCTAHOBKH B CBOMX JIEUCTBUAX U IMOCTYIKAX MO OTHOLIEHUIO K KMBOM MPUPOJIE, CBOEMY 3/10POBBIO U
3I0POBBIO OKPYKAIOIINX;
4) yMeHHUs aJIeKBaTHO MCIOJIb30BaTh PEUYEBbIE CPECTBA JIJIsl IUCKYCCUU U apryMEHTAIlUU CBOEH MO3UINH, CPABHUBATH Pa3HbIE TOUKU
3peHusi, apryMEHTUPOBATH CBOIO TOYKY 3PEHHsI, OTCTAUBATh CBOIO MO3UIIUIO.
IIpenmMeTHBIMHU pe3yJIbTATAMH OCBOCHHUSI BHIITYCKHUKAMU CTapIIeH IIKOJIbI Kypca Onosoruu 6a30BOro ypoBHs SIBJISIOTCS:
B nosnasamenwvnon (unmennekmyanwvnoii) ciepe:
1) xapakTepuCTHKa COIEPIKAHUS OMOJIOTHYECKUX TEOpHH (KIeTouHas1, IBONIOIIMOHHAs Teopus JlapBuHa); yuenus Bepraackoro o 6uocdepe;
3aK0HOB MeHiens1, 3aKOHOMEPHOCTEH N3MEHYMBOCTH; BKJIJa BBIIAIOIINXCS YUEHBIX B Pa3BUTHE OMOIOTUYECKON HAYKHU;
2) Bbl/IeTICHHUE CYIIECTBEHHBIX TPU3HAKOB OUOJIOTHYECKUX 0OBEKTOB (KJIETOK: PaCTUTENIbHBIX U )KUBOTHBIX, TOSIAEPHBIX U SIIEPHBIX, TOJIOBBIX U
COMAaTUYECKUX; OPTaHU3MOB: OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX; BHIOB, YKOCHCTEM, OMOCcdephl) U mpolieccoB (0OMEH BElIeCTB, pa3MHOKEHHUE, IeTICHHIE



KJIETKH, OIJIOJJOTBOPEHHE, ACHCTBUE HCKYCCTBEHHOTO U €CTECTBEHHOI0 0TOOPOB, (hopMHUpOBaHUE MPUCITIOCOOIEHHOCTH, 00pa3oBaHKe BUIOB, KPYTOBOPOT
BEIIIECTB U MPEBpAILCHUS

SHEPTHH B IKOCUCTEMaX u Ouocdepe);

3) oObscHeHHE PO OHONIOTUH B (POPMUPOBAHUH HAYYHOTO MUPOBO33PEHHS;, BKJIaJa OMOJIOTMYECKUX TEOPUN B POPMHUPOBAHUE COBPEMEHHOMN €CTECTBEHHO-
HAy4YHOM KapTUHBI MUPA; OTPULIATEIHHOTO BIUSHUS aJIKOTr0JIsl, HUKOTHHA, HAPKOTUYECKHUX BEIIECTB HAa Pa3BUTHE UEIOBEKA; BIUSIHUS MyTarecHOB

Ha OpraHMu3M YeJIOBeKa, IKOJOTHUECKUX (DaKTOPOB HA OPraHU3MbI; IPUYHUH SBOJIOIUH, U3MEHIEMOCTH BUAOB, HAPYIICHUI pa3BUTHS

OpraHU3MOB, HACJIEeICTBEHHBIX 3a00JIeBaHUM, MyTalllil, yCTOHYMBOCTH U CMEHBI 3KOCHUCTEM;

4) npuBeJeHNE T0KA3aTEIBCTB (apryMEHTALN) €AMHCTBA KUBOW U HEXKHUBOM MPUPO/IBI, POACTBA )KUBBIX OPTaHU3MOB; B3aMOCBSI3€ OpraHu3MOB

U OKpY’Karolel cpe/ibl; He0OX0IMMOCTH COXpaHEHHsI MHOI00o0pa3us BUJIOB;

5) yMeHue noJb30BaThCsl OMOIOIMYECKON TEPMUHOJIOTUEN U CHMBOJIMKOM;

6) pelieHue 3IeMEHTapHBIX OMOIOTMYECKUX 3aJay; COCTABICHUE 3JIEMEHTAPHBIX CXEM CKPEIIMBAHUS U CXEM MEPEHOCa BEIIECTB U DHEPTHH B IKOCHUCTEMAX
(uenu nUTaHUSA);

7) onucanue ocobelt BUIOB 10 MOPHOIOTUIECKOMY KPUTEPHIO;

8) BBISBIICHUE U3MEHYHBOCTH, IPUCIIOCOOJICHUN OPraHM3MOB K CpeJie OOMTaHUs, NICTOYHUKOB MYTareHOB B OKPY>KaloIIeH cpesie

(KOCBEHHO), aHTPOIMOT€HHBIX U3MEHEHHI B 9KOCHCTEMaX CBOCH MECTHOCTH; U3MEHEHU B 9KOCHCTEMAaX Ha OMOJIOTMYECKUX MOACIISX;

9) cpaBHEeHHE OMOJIOTUYECKUX OOBEKTOB (XMMUYECKUI COCTAB TEJ KUBOW M HEKUBOU MPUPOIBI, 3aPOJIBIII YETIOBEKA U APYTHUX MIIEKONHUTAIOIIHX,
MPUPOJIHBIE SKOCUCTEMBI U arpOdIKOCUCTEMBI CBOCH MECTHOCTH ), MPOLIECCOB (€CTECTBEHHBINM U MCKYCCTBEHHBIH OTOOPHI, TOJIOBOE U OECIIOIOE Pa3MHOKECHHS)
1 GOpPMYIIMPOBKA BBIBOJIOB HA OCHOBE CPAaBHEHHS.

B yennocmmuo-opuenmayuonnoi cghepe:

1) aHanM3 1 OIEHKA PA3TUYHBIX TUIIOTE3 CYIIHOCTH KHU3HH, TIPOUCXOXKICHUE YEIIOBEKA M BOZHUKHOBEHHUE JKU3HU, TII00ATBHBIX YKOJOTHYECKUX TPoOIeM

U IyTeH UX peleHus:, MOCIeICTBUN COOCTBEHHOU ACSITENFHOCTU B OKPYXKAIOIIeH cpesie; Ononoruyeckoi nHGopmanuu, moaydyaeMon U3 pa3HbIX
HCTOYHUKOB;

2) olLleHKa 3TUYECKUX ACMIEKTOB HEKOTOPBIX MCCIEIOBAHUI B 00JIaCTH OMOTEXHOJIOTHH (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIJIOZJIOTBOPEHHE,

HaIlpaBJICHHOE U3MEHEHNE TEHOMA).

B cepepe mpyooeoi oeamenvnocmu: oBnageHNe yMEHUSIMH U HaBBIKAMHU TIOCTAHOBKU OMOJIOTHYECKUX SKCIIEPUMEHTOB U OOBSCHEHUS UX PE3YyIbTATOB.

B cghepe puszuueckoin desmenvnocmu: 000CHOBaHUE U COOTIOIEHNE MEP MPODUIAKTHKN BUPYCHBIX 3a00JIeBaHUM, BPEIHBIX MPUBBIYEK

(KypeHue, ynotpebyieHue anKoroysi, HApKOMaHMsl); IPaBUJI TOBEJCHHS B OKpY KaloIlen cpere.

COLEPXAHUE KYPCA BUOJIOT' A

BuoJjiorus kak KOMILIEKC HAYK O "KUBOM NMpupoe

buonorus kak KOMIUIEKCHAsI HayKa, METObl HAYYHOTO MTO3HAHUS, UCTIONb3yeMble B Onosnoruu. Cospementvle Hanpagienus 6 buonro2uu. Poib Guonoruu B
dbopMHpPOBaHUH COBPEMEHHON HAyYHON KapTHUHBI MUPA, TPAKTUUECKOE 3HAYCHHE OMOIOTHYECKUX 3HaHHUK. bruomornieckue CUCTEMBI KaK MPEAMET U3yUCHUSI
6uonoruu.
CtpykTypHble U QYHKIMOHAIbHbIE OCHOBbI "KU3HU

MonekymnsipHble OCHOBBI )XH3HU. Heopranndeckue BeniecTBa, Ux 3HaueHne. OpraHndeckue BemecTBa (YrieBoabl, TUMUIbL, OEIKH, HYKJICHHOBBIE
kucioTel, AT®) u ux 3Hauenune. buononumepsl. Jpyeue opeanuyveckue sewjecmea kiemxu. Hanomexunonoeuu 6 ouonocuu.

[uronorus, Meroabl HUTOJIOTUH. POJb KJIETOUHON TEOPUH B CTAHOBJIEHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI Mupa. KileTku npokapuot
1 SykapuoT. OCHOBHBIE YaCTU U OPTaHOUIBI KIETKH, UX (DYHKITHH.



Bupycsl — HekneTouHas popma XKU3HU, Mepbl NPO(YUIAKTUKY BUPYCHBIX 3a00JI€BaHUM.

XKuznenesrenbHocTs Ki1eTku. [lnactuyeckuii oomen. @orocunTes, XxeMocuHTe3. buocunres 6enka. DHepreTuueckuii oOMeH. XpaHeHue, nepeaaya
U peajin3alys HacleCTBEeHHOM nHpopmanuu B kietke. ['enernueckuit kox. I'en, renom. I'enomuxa. Bausnue napkozennvix geujecme na npoyeccol 8
Kiemke.

Knerounslif nuki: natepdasa u nesneHue. Mutos u Menos, ux 3HaueHue. CoMaTu4eckue 1 MoJIoBbIe KIETKH.

Opranusm
Opranusm — eanHOE 1IEI0E.
KuznenestenbHOCTh Opranusma. Perymsmus yHkuuii opraHuzMa, roMeocTas.

PasmHuoxenune opranu3MoB (Oecroioe u moioBoe). Cnocobwvl pasmHodceHUs y pacmenuti U Hcusomusix. VIHIUBUAYyaIbHOE pa3BUTHE OpraHu3Ma
(onTorenes). [Ipuunnbl HapyIeHU# pa3BUTH. PenpoyKTHBHOE 3/10pOBbE YeNIOBEKa; MOCIEACTBHSI BIUSHUS aJIKOT0JIsl, HHKOTHHA, HAPKOTUYECKUX BEILECTB
Ha SMOpPHOHAIBHOE Pa3BUTHE YeToBeKa. JKuszHeHHble Yyukibl pazubix epynn opeasu3mos.

['eneTnka, MeToabl TeHETUKHU. [ 'eHeTHUecKass TEpMUHOJIOTUS U CUMBOJIMKA. 3aKOHBI HacieacTBeHHOCTH ['. Menaens. XpomocoMHas
Teopus HacieacTBeHHocTH. Onpenenenue nojia. CluenjieHHoe ¢ 0JI0M HacjleJOBaHHeE.

['eneruka yenoBeka. HacnencTBeHHbIe 3a007I€BaHUS YE€TIOBEKA M UX MPEAYyNPEXIeHHUE. DTHUECKHUE aCIIEKThI B 00JACTH MEIUIIUHCKON TeHETHKH.

I'enorun u cpena. HenacnencrBenHas usMeHU4MBOCTh. HacnencTeeHHas n3MeHYMBOCTh. MyTtannu. MyTarensl, HX BIMSHUAE HA 3J0POBbE YEIOBEKA.

Jomectukanus u cenekuus. MeToisl cenekiuu. buorexnonorus, e€ HanpaBleHus: U MepCHEKTUBLI pa3Butus. buobezonacnocmeo.

Teopus 3BoJIOLUH

Pa3ButHe 3BOMIOLMOHHBIX UEH, 3BoMOIIMOHHAs Teopust Y. lapsuna. CunteTnueckas Teopus 3Botonnu. CBUAETENIBCTBA 3BOJIOLMH KUBOU
npupoibl. MUKpo3BOIIOLUS U MakposBoiitolus. Bun, ero kpurepuu. [lomynsiiuss — snemMeHTapHas €IMHNALA IBOJIOLUHU. J[BUXKYIIIME CUIIbI SBOJIIOIUH, UX
BIUSHUE HA reHO(oHA nmomysuu. HampasieHus 3BOIOLNH.

MHoroo6pasue opraHu3MoB Kak pe3ysbTaT 3BOIoUuu. [I[puHIUIb KilacCupUKalUK, CUCTEMATHKA.
Pa3BurTne xu3Hu Ha 3emiie

I'unoTe3bl npoucxoXaeHMs )KU3HU Ha 3eMiie. OCHOBHBIE ATallbl IBOJIOLMN OPraHUYECKOro MUpa Ha 3eMiie.

CoBpeMeHHbIE MPEICTABICHHS O POUCXOXKICHUN YeJI0BEeKa. DBOJIOIUS YeloBeKa (aHTponorenes). J[Bmxkyiue cuiibl anTporioreHesa. Pacel yenoBeka,
UX MPOUCXOXKIECHHUE U €AUHCTBO.

Opranu3msl 1 OKpY:Kal0Ias cpeaa

[IpucnocoOnaeHust OpraHu3MoB K JEHCTBUIO IKOJIOTUYECKUX (PAKTOPOB.

buoreonenos. Dxocucrema. Paznoobpasue sxocucteM. BzanMooTHOIIEHUS TOMYIAIMHA pa3HbIX BUAOB B 3KocucTeMe. KpyroBopoT BelecTs u NOTOK
SHEPrUU B IKOCHCTEME. Y CTOMUMBOCTD M TMHAMUKa 3KocucTeM. [locaencTBus BIUsSHUS JesTENbHOCTH YelloBeKa Ha 3KocucTeMbl. CoxpaHeHue
061opa3Ho00pa3ns Kak OCHOBA YCTOMUMBOCTU SKOCUCTEMBI.

Crtpykrypa 6uocdepnl. 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHOC]EpHI.

Kpyzosopomwi ewjecms 6 buocgepe.

['mobanbHbIe aHTPONIOTeHHbIE U3MEHEHUS B Ouocdepe. [IpobieMbl yCTOMYNBOTO pa3BUTHSL.

Ilepcnexmuebl pazeumus OUOI02ULECKUX HAVK.



O 0 1N DN K W —

[\ T N T NG T NG T N0 T N T N T N S S g Y S =Y
N O DM B WOV WnM P WND—=O

IIpumepHBbIi NepeYeHb JJA00PATOPHBIX M NPAKTHYECKHUX PAa00T (HA BHIOOP YUMTeJIs):

. Ucnionp3oBanme pa3iuyHbIX METOAOB MPU U3YyYEHUN OMOJIOTUUECKUX OOBEKTOB.

. TexHMKa MUKPOCKOTPOBAHHUSI.

. I3yuenue kJIeTOK pacTeHUH U )KUBOTHBIX T10JI MUKPOCKOIIOM Ha FOTOBBIX MUKPOTIpENapaTax U UX OMHCaHUE.
. [IpuroToBnenue, paccMaTpuBaHue M OMUCAaHNE MUKPOIIPENapaToB KIETOK PaCTEHUH.

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

. I3ydyenue nBUKEHHS LIUTOIIA3MBI.

. I3yuenue nmiua3Mommn3a u Jernia3MoiIn3a B KIETKaxX KOXKUIIBI JTyKa.

. Isyuyenue hepMEeHTaTUBHOTO pacIIeIIeHUs IEPOKCHIA BOJOPOIa B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX.

. OGHapy>xeHue 0eIKOB, YIIEBOAOB, JTUIMUI0B C TOMOIIBI0 KAYECTBEHHBIX PEaKIIHil.

. Beigenenune JJHK.

. I3y4yeHne kataauTHuecKoi akTUBHOCTH (pepMEHTOB (Ha MpuMepe aMuiIa3bl UM KaTaiasbl).

. HaGnronenue MuTo3a B KJIeTKaX KOHUYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax.

. I3y4yeHne XxpoMocoM Ha rOTOBBIX MUKpOIIpenapaTax.

. U3ydyeHnune crtannii Melio3a Ha TOTOBBIX MUKpOIIpenapaTax.

. I3y4yeHue cTpoeHus MOoJ0BBIX KJIETOK Ha TOTOBBIX MUKpOIpenaparax.

. Pemienue sneMeHTapHbIX 3a/1a4 IO MOJIEKYJISIPHOM OHOJIOTHH.

. BbIsiBIIeHME TPU3HAKOB CXOJICTBA 3apOAbIIIEeH YelOBEKa U APYTUX MO3BOHOYHBIX KUBOTHBIX KaK JI0KA3aTEIbCTBO UX POJICTBA.
. CocTaBiieHHE 2JIEMEHTAPHBIX CXEM CKPELMBaHUS.

. Pemienne reneTnyeckux 3anad.

. N3yuenue pe3yabTaToB MOHOTMOPUIHOTO M JUTHOPUIHOTO CKPEIMBAHUS Y IPO30(HUIIBI.

. CocTaBiieHHE U aHaJIU3 POJIOCIOBHBIX YeIOBEKa.

. I3y4ueHne n3aMeHUYnBOCTH, IOCTPOEHNUE BapUALIMOHHOTO psifa U BApUALMOHHON KPUBOH.

. Onucanue gpeHoruna.

. CpaBHEHUE BHJIOB 110 MOP(OJIOTHYECKOMY KPHUTEPHIO.

. Onucanue npucnocodJeHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapakTepa.

. BeisiBenue nmpucnoco6aeHnii OpraHu3MOB K BIUSHHUIO Pa3IMYHBIX SKOJIOTHYECKUX (PAKTOPOB.
. CpaBHEHHE aHATOMUYECKOTO CTPOEHUS pPAaCTEHUI pa3HbIX MECT OOUTaHMSL.



28. Metompl uamMepeHus pakTopoB cpeabl OOUTaHUSI.

29. N3yueHue 3KOJIOTrHYeCKUX afanTaluil 4eoBeKa.

30. CocTaBiicHHE NUILEBEIX IIEMIEH.

31. 3ydyenue u onucanre 3KOCUCTEM CBOECM MECTHOCTH.

32. MopaenupoBaHue CTPYKTYp U MPOLIECCOB, MPOUCXOASIIUX B SKOCUCTEMAX.
33. OueHKa aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE.

[NTAHUPYEMBIE PE3VJIBTATHI U3YUYEHUA KYPCA BUOJIOT'N
B pe3yabrare uzydenusi yueOHoro npeamera «buosiorusi» Ha ypoBHe cpeHero (ImoJHoro) oomero o0pa3oBaHus BLINYCKHUK HA 0a30BOM
YPOBHE HAYUHTCH:
— pacKpbIBaTh HA MIPUMeEpPax poJib OMOJIOTHH B OPMUPOBAHUU COBPEMEHHON HAYyYHOM KapTUHBI MUPA U B MIPAKTUYECKON JESATENLHOCTH JIOCH;
— TMOHUMATh U OMMCHIBATh B3AMMOCBSI3b MEXK/ly €CTECTBEHHBIMHU HayKaMu: Ouosoruei, (U3MKON, XUMHUEH; yCTaHaBIUBATh B3AUMOCBS3b
MPUPOJIHBIX SBICHUIA;
— MOHUMATh CMBICII, Pa3JIN4YaTh U OMUCHIBATh CUCTEMHYIO CBSI3b MEXK]ly OCHOBOIIOJIATAIOIIMMHU OMOJIOTUYECKUMHU MOHATUSIMU: KJIETKA, OPTraHU3M,
BHJI, DKOCUcTeMa, orocdepa;
— MPOBOJUTH FKCIIEPUMEHTHI 10 U3YUCHHUIO OMOJIOTUYECKUX OOBEKTOB U SIBICHUHN, OOBACHSITH PE3yIbTaThl SKCIIEPUMEHTOB, aHATU3UPOBATH
uX, GOpMyIUpPOBaTh BHIBOABI;
— HUCIIO0JIH30BaTh OCHOBHBIE METO/Ibl HAYYHOT'O MO3HAHUS B YU€OHBIX OMOJOTHYECKUX UCCIIEIOBAHUSIX, TPOBOIUTH SKCIIEPUMEHTHI 110
U3YYEHHUIO OMOJIOTUYECKUX OOBEKTOB U SIBJICHUI, OOBSCHATH PE3YyIbTAThl SKCIIEPUMEHTOB, aHAJTM3UPOBAThH UX, (HOPMYIHUPOBATH BHIBOJIBI;
— (opmynupoBaTh TUMOTE3bI HA OCHOBAHUH TIPEIIOKEHHOM OMOIOTHYECKON MH(MOPMAITUU U TIPeIIaraTh BApUaHThl TPOBEPKHU TUIIOTE3;
— CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI MEXLy COOOM 10 3a/IaHHBIM KPUTEPHSIM, JIENaTh BHIBOJIBI U YMO3AKIIOUEHUS HA OCHOBE CPABHEHUS;
— 000CHOBBIBATh €IMHCTBO KUBOW M HEXXKUBOU MPUPOJIBI, B3AMMOCBSI3U OPTaHU3MOB U OKPYKaIOIIel cpeibl Ha OCHOBE OMOJIOTUYECKUX TEOPHUIA;
— TPUBOJIUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYIIN OPTaHUYECKUX COCTUHEHHH KIETKH (O€NKOB, )KUPOB, YIIIEBOJAOB, HYKIEUHOBBIX KHUCIIOT);
— pacrno3HaBaTh KJIETKHU (MPOKAPUOT U DYKAPUOT, PACTEHUN U KUBOTHBIX) 110 ONMHCAHUIO, HA CXEMAaTHUYECKUX U300paKEHUSX; YCTAaHABIIUBATH CBSI3b
CTpoeHHS U PYHKIINI KOMIIOHEHTOB KJIETKH, 000CHOBBIBATH MHOTOOOPAa3He KIETOK;
— O0OBSICHATH MHOTOOOpAa3re OPraHNu3MOB, IPUMEHSIS SBOTIOIMOHHYIO TEOPHIO;
— OOBSCHATH MPUYNHBI HACTIEACTBEHHBIX 3a00JI€BaHU;
— BBISIBJIATh U3MEHYMBOCTh Y OPTaHU3MOB; CPAaBHUBATh HACIIEJICTBEHHYIO M HEHACJIC/ICTBEHHYIO NU3MEHYNUBOCTH;
— BBIIBJISITH MOposorndeckue, GU3noI0OrHIecKre, MOBEICHYSCKUE alallTallii OPTaHU3MOB K cpelie OOMTaHUS U IEHCTBUIO IKOJIIOTUYECKUX (PaKTOPOB;
— COCTAaBJIATh CXEMBI IIEPEHOCA BEIMIECTB M DHEPTUHU B dKOCHCTEME (I[EMU MTUTAHHUSA);
— TPUBOJUTH JI0KA3aTEIHCTBA HEOOXOAUMOCTH COXpaHEHHs OMOpa3sHOOOpa3us sl yCTOWYMBOTO PA3BUTHS U OXPAHBI OKPYKAIOIIEH Cpebl;
— OIIEHUBAThH JIOCTOBEPHOCTH OMOJIOTHYECKOW HH(POPMAIIUH, TTOTYICHHOW U3 Pa3HBIX HCTOYHUKOB;
— TIPEICTABIATh OMOIOTHYECKYI0 HH(OPMAIIHMIO B BHJI€ TEKCTA, TAOIHIIBI, TpaduKa, AUarpaMMbI U JIeIaTh BEIBOJIBI HA OCHOBAaHUU
MIPE/ICTABJICHHBIX JTAHHBIX;
— OILICHUBAThH POJIb TOCTHKEHUI TEeHETUKHU, CENIEKIINHU, OMOTEXHOJIOTHH B MMPAKTUYECKON NEATEILHOCTH YEIIOBEKA;
— OOBSICHATH HETATHBHOE BJIMSIHUE BEIIECTB (QJIKOTOJIS, HIKOTHHA, HAPKOTUYECKHUX BEIIECTB) HA 3apOJIBIIIIEBOE Pa3BUTHE YEIOBEKA.



BoinyckHUK Ha 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYNTHCS:

— 0asamv HayuHOe 00BACHEHUE OUONOSUYECKUM DAKMAM, NPOYECCaM, s8eHUIM, 3aKOHOMEPHOCHIAM, UCNOIb3Ys DUoIo2udecKue meopuu

(K1emounyto, 360I0OYUOHHYI0), VieHUe 0 buocghepe, 3aKOHbL HACIe0CMBEHHOCMU, 3AKOHOMEPHOCIU USMEHYUBOCTIU,

— Xapaxmepuzo8ams co8peMeHHble HANPAasieHUs 8 pa3sumul OUOI02UU, ONUCBLBATND UX B03MOIICHOE UCNOIb308AHUE 8 NPAKMUYECKOU 0esimelbHOCU,
— CpasHuBamv cnocoowl Oelenusi Kiemku (Mumo3 u metios),

— pewiamys 3a0aqu Ha nocmpoerue gpazmenma emopot yenu JJHK no npeonoscennomy gppaemenmy nepeou, uPHK (mPHK) no yuacmxy /[HK,

— pewams 3a0ayu Ha onpeoeienue KOIU4ecmea XxpoMoCcoM 8 COMAMUEeCKUX U NOJ08bIX KIEeMKaAX, d MaKice 8 KIemKax neped Hauaiom oeieHus (Metosa
UIU MUMO3a) U NO €20 OKOHYAHUU (OJIs1 MHO2OKIIEMOYHbIX OP2AHU3MOB);

— pewamyp 2eHemuiecKue 3a0a4u Ha MOHO2UOPUOHOe CKpeuusanue, COCMasisams cxembl MOHOSUOPUOHO20 CKPEUWUBANHUSA, NPUMEHSS

3AKOHbL HACAEOCMBEHHOCIU U UCNOIb3YS OUOI02UYECKYI0 MEPMUHOLOSUIO U CUMBOIUKY,

— YCMaHasIueams mun Hacie008aHus U Xapaxmep npossileHus NPUHaKa no 3a0aHHoU cxeme poOOCI08HOU, NPUMEHSS 3AKOHbL HACIeOCMBEHHOCU,;
— OYeHUBambv pe3yibmamvl 83aUMOOCUCMBUS Ye08eKA U OKPYHCaroujeli Cpeobvl, NPOSHO3UPOBAMb B03MONCHbIE NOCIEOCEUs 0esiMeNbHOCMU Yel08eKd
OJis1 CYuecmeo8anss OmoenbHbIX OUOIOSULECKUX 0ObEKMO8 U YelblX NPUPOOHBIX COOOUEeCms.

Yuyeouo-remarunueckuii miaan 10 kaace

Tembl (pa3zaesnbl) Ko.1-Bo yacoB
1. BBenenune o)
2. MoJiekyJIsIpHbIii YPOBeHb 12
3. KileTouHblii YPOBEHD 16
Hroro: 33 +2 4 pe3epsB

Yuyeono-reMarnueckuii miaan 11 kiaace

Tembl (pa3aeJibl) Koua-Bo yacos
1.Oprann3mMeHHbIN YPOBEHb 10
2.IlonmynsiuoHHO-BU0BON YPOBEHb 8
3.OK0cHUCTEMHBINA YPOBEHD 8
4. buocdepHslii ypoBeHb 9
Hroro: 35




Buasl u popmsbl KoHTpOJIsE o GuoJioruu 10 kiace

Tewma.
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UlaGopaTopHbIC U MPAKTUICCKHE PA0OTHI
( Ha3BaHUeE)

BBenenue

5

2

0

0

1

UlabopaTtopHas pabota 1« cmonp30BaHue pa3IndHBIX METOIOB TIPU
M3y4IeHNN OUOIOTHYECKUX O0OBEKTOB

UlaGoparopHas paboTa 2 «MeXaHU3MbI CaMOPETYIISILIAN.

MonexyJspHbIil YpPOBEHb

1-3

13

UlaGoparopHas padota 3 «O0HapyxeHue
UTMITHIOB, YIIIEBOIOB, OEIKOB C TIOMOIIIBIO KAYECTBECHHBIX PEaKIIHii»

UlaboparopHast pabota 4 «KaTanurudeckas ak THBHOCTh (JepMEHTOB (Ha MpuMepe
AMUIIa3bI )

Kinerounslit ypoBeHb

3-4

17

UlaGoparopHast pabota 5 «TexHuKa MUKPOCKOITUPOBAHUSI.
«CpaBHEHHE CTPOCHHUS KIIETOK PACTECHHH, JKUBOTHBIX,IpHOOB 1 OakTepuii mo
MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENaparax U ux OMHCaHuey.

JlaGoparopnast pabota 6 «HaOnroneHue ma3Mommsa u AeIa3Moin3a B KJIeTKax
KOXKHIIBI JTyKay.

UlaboparopHast pabota 7 «lIpurotoBnenue, paccMaTpuBaHue U OIMCAHHE
MUKPOIIPETIapaToB KJIETOK PACTEHUIN.

UlaboparopHast pabota 8 «HaOmronenne ABHKEHUS IUTOIUIa3Mbl Ha IPUMEpPE
ITICTa II0AEN».

UlaGoparopHas padota 9«CpaBHEHHE CTPOCHUS KIETOK PACTEHHM, )KMBOTHBIX,
rpuOOB 1 OaKTEpUID).




[IpaxTrueckas padora 1 PemeHne aneMeHTapHBIX 33/1a4 10 MOJICKYJISIPHOU
OHMOJIOTHH.

Hroro 3a rox. 35 9 1 0 5

HOPMBI U KPUTEPUHN OLIEHNBAHUA

OneHuBaHMe YCTHOIO OTBETA y4allMXcst

OtMmerka "'5" craBurcs B ciyyae:
1. 3HaHus, MOHUMaHHUS, TITYOHMHBI YCBOSHUS 00YJaIOIMMCS BCEro 00bEMa MPOrpaMMHOT0 MaTepuaa.
2. YMeHus BBIIEIATH IJ1aBHbIE MTOJIOKEHHSI B M3yY€HHOM MaTepuaie, Ha OCHOBaHUM (DaKTOB M IPUMEPOB 000011aTh, AeTIaTh BEIBO/IbI, YCTAHABIMBATh
MEXIPEAMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKU IPUMEHSET ITOJIyYE€HHbIE 3HAHUSI B HE3HAKOMOMN CUTYaI[1H.
3. OtcyrcTBUE OMNMOOK U HEOUETOB IPU BOCIIPOM3BEACHUN U3YYEHHOTO MaTepuala, pH YCTHBIX OTBETaX yCTPaHEHHE OTJENIbHBIX HETOUYHOCTEH ¢
MOMOIUIbIO JOMOJHUTENIBHBIX BOIPOCOB YUUTENS], COOIIOIEHUE KYJIbTYpPhl YCTHON pPEUu.
OtMmerka "4'":
1. 3Hanue BCcero U3y4e€HHOI0 MPOrpaMMHOTO MaTepHaa.
2. YMeHu# BBIJIENATH IT1aBHbIE OJIOXKEHNS B U3yUYCHHOM MaTepuale, Ha OCHOBaHMU ()aKTOB U MPUMEPOB 000011aTh, 1€1aTh BBIBO/bI, YCTAaHABINBATh
BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSTDH MTOJyY€HHbIE 3HAHUSI Ha IPAKTHKE.
3. He3naunrtenbHble (HErpyOble) OMMOKHM U HETOUETHI TPU BOCHPOM3BEACHUHU U3YUEHHOTO MaTepuaa, COO0IeHHe OCHOBHBIX PAaBUII KYJIbTYphl YCTHOM
peun.
OtMmetka "3" (ypoBeHb NpECTABICHUHN, COYETAIOIINUXCS C AJIEMEHTaMU HAyYHBIX MOHSATHH):
1. 3HaHMe U ycBOEHHE MaTepHralla Ha YpOBHE MUHUMAJIbHBIX TPEOOBAaHUI MPOTrpamMMBbl, 3aTPYAHEHHUE [TPH CAMOCTOSATEIHLHOM BOCIIPOU3BEACHUH,
HE00XO0/IMMOCTh HE3HAYUTEIbHOM MOMOIIM IpenojaBaTess.
2. YMenue paboTaTh Ha ypOBHE BOCIIPOU3BECHUS, 3aTPyIHEHUS TIPU OTBETAX HA BUIOM3MEHEHHBIE BOIPOCHI.
3. Hannuue rpy0oii ommOKy, HECKOJIBKUX HErpyOBIX NP BOCIIPOU3BEICHUH N3YUYEHHOIO MaTepraa, He3HaUUTeIbHOE HEeCOOI0/IeHHEe OCHOBHBIX IIPAaBUII
KYJIbTYpPbl YCTHON pEUHN.
Otmerka "2'":
1. 3HaHue U ycBOEHHME MaTepHalla Ha YpOBHE HUK€ MUHHUMAJIbHBIX TPEOOBAaHUIN MPOTpaMMBbl, OTJEJIbHbBIE MPEACTABIEHUS 00 U3YUEHHOM MaTepHare.
2. OtcyTcTBUE YMEHHM paboTaTh Ha yPOBHE BOCIPOU3BEACHHMSI, 3aTPYIHEHH IIPH OTBETAX HA CTAaHAAPTHbIE BOIPOCHI.
3. Hainume HeCKOIbKUX IPYOBIX OUIMOOK, OOJIBIIOTO YKcia HErpyObIX MPU BOCIIPOU3BEACHUH U3YUEHHOIO MaTepuaa, 3HaYuTelIbHOe HECOOII0IeHIE
OCHOBHBIX IIPaBWJI KyJIBTYpbl YCTHOU PEUHN.

Ouenka BbINOJHEHHUS NPAKTHYECKUX (J1200paTOPHBIX) padoT.




OtmMmeTka "'5" craBuTCA, €CJIU YYEHUK:
1) mpaBUIBLHO ONPEIEIUII LEb OIbITA;
2) BBINOJIHWI pabOTy B OJHOM 00BbEME C COOII0IEHHEM HEOOXOANMMOM OCIe10BAaTEIbHOCTH MPOBEICHUS ONBITOB U U3MEPEHUI;
3) caMOCTOSITEILHO M PallMOHAIBLHO BBIOPA U MOJATOTOBUII IS OTBITa HEOOX0AMMOE 000PYIOBaHUE, BCE ONBITHI IPOBEJI B YCIOBUAX U PEKUMAX,
o0ecreunBaroIIMX NOJy4eHHE PE3yIbTaTOB U BHIBOIOB C HAMOOJIBIIEH TOYHOCTBIO;
4) Hay4HO IPaMOTHO, JIOTHYHO ONKcall HaOIr0AeHUs U c(hOPMYITMPOBAT BHIBOJIBI U3 OMBITA. B IpecTaBIeHHOM OTYETE MPABHIBHO M AKKYPATHO BBITTOJTHUI
BCE 3aIMCH, Ta0JIHIIbI, PUCYHKH, TPadUKH, BBIYMCICHUS U CIIENIall BBIBOIbL;
5) mposBISET OPraHU3aALMOHHO-TPYAOBBIE YMEHUS (ITOIIEPKUBAET YUCTOTY pabOYEero MECTa U MOPSI0K Ha CTOJIE, SKOHOMHO HUCIOJIB3YET PACXOIHbIC
MaTepHuabl).
7) KCIIEPUMEHT OCYLIECTBIISIET IO IJIaHY C YYETOM TEXHHUKH Oe30MacHOCTH U MpaBWI paboThl ¢ MaTepuaIaMu U 000PyIOBaHHEM.
Otmetka "'4" cTaBUTCS, €CIIM YYSHUK BBITTOJIHIII TPEOOBaHUS K OIleHKe "S", HO:
1. OIIBIT IPOBOIUII B YCIOBUSIX, HE 00ECTICUMBAIOIINX IOCTATOYHON TOYHOCTH U3MEPEHHIA;
2. uiu OBbLIO JIOMYIIEHO JABa-TPH HEJI0UEeTa;
3. unu He 0osee 0HOM HerpyOoi OMIMOKHU M OJJHOTO HE0YETa,
4. UM SKCTIEPUMEHT MPOBEJICH HE TOJTHOCTHIO;
5. WK B ONIMCAaHUU HAOIIIOJCHUI U3 OIBITA JIOIYCTHII HETOYHOCTH, BHIBOJIBI C/IEJIaJl HEMOJTHBIE.
Otmertka "3" craBuTCS, €CIIN yUEHUK:
1. mpaBUIIBHO OMPEAEIIHII IIeTTh OMBITA; pAaOOTY BBHIMIOIHSET MIPABUIHLHO HE MEHEE YeM HAIOJIOBUHY, OJHAKO 00BEM BBIITOJIHEHHON YaCTH TaKOB, YTO
MO3BOJIIET MONYYUTh MPABUIBHBIC PE3YAbTAThl U BBIBOJIbI [0 OCHOBHBIM, MPUHIIMITHAIBHO BAXKHBIM 337auaM padoThI;
2. wim moabop o0opyaoBaHus, 0OBEKTOB, MATEPHAJIOB, a TAKXKe PabOThI 110 HAYaITy OIBITA MIPOBEII C IIOMOIIBIO YUUTEIIS; WK B XO/I€ TIPOBEICHHS ONbITA U
U3MEPEHM ObLTN AOMYIIEHBI OIKUOKY B OMMCAHUU HAOIIOAeHUH, POPMYITHpPOBAaHUH BHIBOJIOB;
3. ONBIT IPOBOJIWIICS B HEPALMOHAIBHBIX YCIOBHUSX, YTO MPHUBEIIO K MOJIYUYESHHIO PE3YIBTATOB C OOMBIIEH MOTPENTHOCTHIO; HITH B OTUETE OBUIH JOMYIICHEI B
o011eit cokHOCTH He Ooiee ABYX OIMOOK (B 3aMUCAX €IUHUI], H3MEPEHUSIX, B BBIYUCIECHUSX, Tpadukax, TabauIax, cxemax, u T.11.) He TPUHIIUIHAIEHOTO
JUTSL JAHHOW pabOoThI XapakTepa, HO MOBIHUABIINX HAa PE3yJIbTAT BHITOIHEHHS,
4. nomyckaeT Tpy0Oyro OMOKY B X0/Ie KCIIepuMeHTa (B 00bACHEHUH, B 0hOpMIIEHUH paOdOThI, B COOTIOCHUH MPaBUJI TEXHUKU 0€30MacHOCTH PH padboTe C
MaTepHrajaMH U 000pyA0BaHUEM), KOTOpasi HCIIPABISETCS MO TPEOOBAHUIO YUHUTEIIS.
OtMmertka "2" craBUTCS, €CIIN YUEHUK:
1. He ompenen T CaMOCTOSTENHHO IIeJTh OIBITA; BHITIOIHIII paOOTy HE MOJHOCTHIO, HE TIOJTOTOBMII HY)KHOE 000pY0BaHNE U 00HEM BBIITOJIHEHHOW YacTH
paboTHI HE TIO3BOJISET ClIENATh MPABUIIBHBIX BHIBOJIOB;
2. VTN OTIBITHI, U3MEPEHUS, BEIYMCIICHUS, HAOIIOACHHUS TIPOU3BOIMIINCH HETIPABHIIBLHO;
3. unu B Xo/ie paboThI U B 0TYETE OOHAPYKWINCh B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUEHHbIE B TPEOOBaHUX K oleHke "3";
4. nomryckaert aBe (1 6osee) rpyObie OIMTMOKU B X0/1€ IKCIIEPUMEHTA, B 00BSICHEHNH, B 0OpMIIEHUH PabOThI, B COOTIOICHUN TTPaBUJI TEXHUKU 0€30MTaCHOCTH
npu paboTe ¢ BelecTBaMHu U 000py0BaHUEM, KOTOPbIE HE MOXKET UCTIPABUTh Jake 110 TPEOOBAHUIO yUUTEIS.
OneHka caMoCTOSTEIbHBIX MUCbMEHHBIX U KOHTPOJIbHBIX PadoT.
OtMmertka "'5" craBuUTCS, €CIIN YUEHUK:
1. BeITIONTHIIT paboTy 0€3 OmrOOK U HEJOUETOB;
2) nomycTui He 6osiee OJJHOTO HeloueTa.
Ot1metka "'4" cTaBUTCSA, €CIM YYEHUK BBIMTOIHUI PaOOTY MOJHOCTBIO, HO AOMYCTHII B HEM:



1. He Gosee 0THOM HETPYOOI OIITMOKY M OJTHOTO HEJ0UETa;
2. unu He OoJiee IBYX HEA0YETOB.
Otmetka "3" cTaBUTCS, €CIIM YYCHUK MMPABUIIBHO BBITIOJHUI HE MeHee 2/3 paboThl WA TOTTYCTHIT:
1. He Goree ABYX rpyObIX OMIHOOK;
2. uny He O6oJiee oTHOM TpyOoi M 0THOM HErpyOOii OIIMOKH U OJTHOTO HEJI0UEeTa;
3. unu He GoJiee IBYX-TpeX HErpyobIX OINOOK;
4. WM OAHOM HErpyOOM OIMMOKU U TPEX HE0YETOB;
5. WM TIpH OTCYTCTBUU OIITMOOK, HO MPU HATTUYUU YETHIPEX-TISITH HEJJOUYETOB.
OtmMmeTka "2" cTaBUTCA, €CJIU YYEHUK:
1. AOMYCTHIT YHUCIIO OMMOOK M HEJOUETOB MPEBOCXOISAIIEE HOPMY, IIPH KOTOPO MOKET OBITh BhICTABIICHA OlleHKa "3";
2. WM €CJM MPaBUIHHO BBIMOIHUI MEHEE MMOJOBUHBI paOOTHI.
OueHka BbINOJHEHHS TECTOBBIX PadoT 10 OMOJIOTHH:

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

OueHuBaHue NPOECKTHOW PadOTLI IO OMOJIOTNH

O01me Tped0OBAHUSA K NPOEKTHOM padoTe o OM0JIOrnu.

[IpencraBisiembli MPOEKT JOJIKEH UMETh TUTYJBHBIN JIUCT C YKa3aHUEM: (paMIINK, UMEHH, OTYECTBA UCIIOJHUTEISA U PYKOBOAMTENS (€i) MpoeKTa, Ha3BaHUe
IPOEKTa, To/1a HaMcaHus paboThl, yKa3aHUEM Liesel U 3a/1a4 IPOSKTHOM paboThl.

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

— BBeJIEHHE, B KOTOPOM 0OOCHOBBIBAETCS AKTYaJIbHOCTh BRIOPAHHON WJIM paccMaTpUBAEMOM MPOOIEMBI;

— MECTO U BpeMs BBIIIOJHEHUS padoThI;

— KpaTKoe ONMHMCaHUE UCTIOIb3yEeMbIX METOIUK C CChIJIKAMH Ha MX aBTOPOB (€CJIM TaKOBbIE HEOOXOAMMBI [T pabOThl MM UCIIOIb30BAJIKMCH B HEM);
— CHCTeMaTU3HMpOBaHHbIE, 00pabOTaHHBIE PE3YNIbTAThl UCCIEIOBAHUA;

— BBIBO/JIBI, C/I€IAHHBIE TIOCJIE 3aBEpILEHHs paOOThI HaJl IPOEKTOM;

— MPaKTHYECKOE UCIOIb30BaHUE PE3YIbTATOB IIPOEKTA;

— couuanbHasi 3HaUMMOCTb [TPOEKTA;

— TpusoxkeHue: pororpaduu, CXeMbl, YEPTEKHU, TepOapuu, TaOIHIIBI CO CTATUCTUYECKUMU TaHHBIMU U T.JI.



Kputepuy oieHKM IPOEKTOB M0 OMOJOTUM:

— YETKOCTh NOCTABJICHHOM 1M U 3a]a4;
— TeMaTH4ecKas akTyaJlbHOCTh U 00BbEM HCIOIb30BaHHON JINTEPATYPHI;
— 00O0CHOBaHHOCTH BHIOPAHHBIX METOJIUK JUIS POBEICHUS HCCIICIOBAHNUI;
— TIOJIHOTA PacKPBITHS BEIOPAHHOM TEMBI IPOEKTA;
— 00OCHOBAHHOCTb BHIBOZIOB M HX COOTBETCTBHE IIOCTABICHHBIM 33/1a4aM;
— YpOBEHb IPEACTABICHHBIX IaHHBIX, TOJYYEHHBIX B XOJI€ UCCIIE0BaHUS BHIOpAaHHOH MpoOiieMsl (00beKTa), nX 00padoTka (IIpu HEOOXOJUMOCTH);
— aHaJU3 MOJIYYEHHBIX JAHHBIX;
— HaJM4ue B paboTe BBHIBOJIA MITH MPAKTHUECKUX PEKOMEH IAIIHIA;
— KadecTBO odopmiieHus paboThl (Ham4YKne (hoToMaTepraioB, 3apUCOBOK, CIIMCKA UCTIOIB3yEeMOW JTUTEPATYphL, TepOAPHBIX MAaTEPUAIOB K IIPOEKTaM 110
OOTaHMKE U T.1.).
KpuTtepuu oleHKH BbICTYIIJIEHUS TOKJIATYNKA 110 3a1ITe NPOEKTA:

— 000CHOBaHHOCTb CTPYKTYpPBI JOKJIA/a;

— BBIWICHEHHUE IJ1aBHOTO;

— TIOJIHOTA PACKPBITUS BHIOPAHHON TEMAaTHKHU UCCIIEOBAHUS MPH 3alLUTE;

— HCIOJIb30BaHKE HAIJISIHO-ULIIOCTPATUBHOIO MAaTEPUAa;

— KOMIIETEHTHOCTD, IPYIUPOBAHHOCTb JOKJIa9MKa (BBICTYIIAIOMIET0) U YMEHHE €r0 ObICTPO OPUEHTHPOBATHCS B CBOCH pabOTEe MpU OTBETAaX Ha BOIPOCHI,
3a/1aBaeMble KOMUCCUEN (WIEHaMHU XKIOPHU UM SKCIIEPTHON KoMuccuei);

— YpOBEHb IPEJCTaBICHUS JOKJIAAA 1O MPOEKTY (YMEHHUE MOIb30BATHCS MPU M3JI0KEHUH J0KIaa U OTBETaX Ha BOIPOCH MaTepHallaMH, MOJTy4Y€HHBIMH B
X0JIe MCCJIEI0OBAaHMUs), YeTKOCTh U SCHOCTh MPU OTBETAaX Ha BCE BO3HMKAIOLIUE B XOJE JIOKJIaJa BOMPOCHI MO MPOEKTY, YTO SABISAETCS HEOTHEMIIEMBIM
MOKa3aTeJIeM CaMOCTOSTEIbHOCTH BBIITOJIHEHUSI pabOThI 10 BEIOpaHHON TEME.

Jlutepatypa u cpecTBa 00ydeHUs:

[Iporpamma: [Iporpamma o Onosioruu uig o01eo0pa3oBaTeabHbIX MKOJI (cOopHUK bruonorus. Paboune nporpammsl. [lpenmerHas nunus
yueOHUKOB «JIuHus xu3Hm». 10—11 kaccsl: yued. mocobue i o0ieoOpa3oBaTebHbIX. OpraHu3anuii: 6a3obiii yposens / B. B. [Taceunux, I'. I'.
[lIBemnoB, T. M. EbumoBa. — M. : IIpocsemenne, 2017

VYyeOuuk: buonorus. O0mas ouonorus. 10-11 ki.: yue6HuK 11 001eoOpasoBarenbHbIx yupexaenuii / A.A.Kamenckuit, B.B.Ilaceunuk, A.M.PyOuos: -
M., IIpocemenne. 2019 .
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