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CocraBjieHa Ha OCHOBe:

denepanbHOrO TOCYIapCTBEHHOTO 0O0pa3oBaTENIFHOIO CTaHIapTa OCHOBHOT00OLIero oOpaszoBaHusi, [IpuMepHOit
OCHOBHOH 00pa30oBaTeNbHOM MporpaMMBbl 00pa3oBaTelbHOTO yupexaeHus. OcHoBHas mkoia / [cocT. E. C. CaBuHOB].
— M.: IlpocBemenue, 2011 rog (Cranmaptsl BTOporo mokosieHus). buonorus. IlpumepHsie pabodre mporpaMMel.
[IpeamerHass nuHUS y4eO-HUKOB «JIluHMs xu3HM». 10—11 kmaccel : yueb. mocobume ans o0meoOpa-30Bart.
opranuzanuii : yriayomn. yposess / B. B. Ilaceunuk, I'. I'. [lIBenoB, M. EdbumoBa. — 2-e¢ n3n. — M. : [IpocBemenue,
2021

Yueonuk: [laceunuk, Kamenckuii, Pyonos: buonorus. 10 kmacc. YueOnuk. Yrmyonénusiii yposenb. [lon
pen. B.B. [laceunuka. — M.: IIpocBemenne, 2019. Noe ®@I1 1.3.5.7.3.1

Pabouyo mporpammy coctaBuiIa
YUIUTENTb XUMHUHU ¥ OWOJIOTHH BEICIICH KaTeropun MocuHa FOnms HukomaeBra

2021 r.



[TOACHUTEJIbHAA 3AIIMCKA

Pabouas nporpamma coctaBiieHa Ha ocHoBe DenepanbHOro I'ocy1apcTBEeHHOrO CTaHAapTa, MPOrpaMMBbl 110
Ouosioruu [yt 001ieobpa3zoBaTenbHbIX MWKOI (cOopHuK buonorus. Paboune nporpammel. [Ipeamernas
nuHUs yaeOHUKOB «JInnus xu3am». 10—11 kmaccer: yueb. mocobue mist
001eo0pa3oBaTeNIbHBIX. OpraHu3anuii: yriyonenusiid yposens / B. B. Ilaceunux, I'. I'. I1IBenos, T. M.
EdumoBa. — M.: IIpocsemienue, 2017), mOJTHOCTBIO OTpakaroIIeH coaepkanue [IpuMepHoOit mporpaMmel, ¢
JIONIOJTHEHUSIMU, HE TIPEBBIIAIOIMMYI TPeOOBaHUS K YPOBHIO MOJATOTOBKH 00YUaIOIIUXCSL.
HopmaTtuBHO-npaBoBbIe JOKYMEHTBI, HA OCHOBAHUM KOTOPBIX pa3padoTaHa padoyasi mporpaMmma:
¢ denepanbHblil TOCYJapCTBEHHBIM 00pa30BaTeNbHbIM CTaHIAPT CPEAHEr0 00Iero 00pa3oBaHUs
(yTB. mpuka3zoM MunncTepcTBa obpa3oBanus u Hayku PD ot 17 mast 2012 r. N 413). [ToamyskT 6
u3MeHeH ¢ 7 aBrycra 2017 r. - [Ipuka3 Munobpuayku Poccuu ot 29 utons 2017 r. N 613
o ®denepanbubiii 3aKk0H PO o1 29.12.2012 Ne 273-®3 "O6 obpazoBanuu B Poccuiickoit deneparumy,
cT. 2, 1. 9;
®denepanbHbIi TOCYIapCTBEHHBIM 00pa30BaTENIbHBIN CTAaHIAPT;
nucbMo MunucrepcTa oopasoBanus U Hayku PO ot 19 anpens 2011 r. Ne 03-255 «O BBenenuu
(benepaTbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa O0IIEro 00pa3oBaHM»;
® (enepanbHbI epeueHb y4€OHUKOB, PEKOMEHIOBAaHHBIX MUHUCTEPCTBOM 00pa3zoBaHus U HayKu PD
K UCTIOJIb30BaHUIO B 00pa30BaTEIHLHOM IpoIiecce B 001eo0pa3oBaTelbHbIX yupexaeHusx, Ha 2019-
2020 rr., np. MunmucrepctBa oopazoBanus u Hayku PO Ne 345 ot 28.12.2018
® npuka3 MunucrepctBa odpasoBanus U Hayku PO Ne 1577 ot 31.12.2015 r. «O BHeceHuun
n3MeHeHnit B PI'OC OO0, yTBepxkaAEHHBIN NpuKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku PO ot

17.12.2010 1. Ne 1897»;

® OCHOBHOI1 00pa30BaTeNbHON MPOrpaMMoil cpeaHero (mosiHoro) obmero odpasosanus MbOY COI
Ne O;

¢  yyeOHbIM IIaHOM MBOY COL Ne 9;
Ha OCHOBE:!

e [lIporpamma: IIporpamma no 6uonoruu Jyist 0o1eoOpa3zoBaTeNbHbIX MKOJ (cOopHUK bronorus.
Pa6oune nporpammel. [Ipeamernas nunust yueOHUKOB «JIuans xu3Hm». 10—11 knaccsl: yueb.
nocobue 11t 001e00pa3oBaTeIbHBIX. OPraHU3aIHii: yriTyOieHHbIH ypoBeHb / B. B. [laceunuk,
I'.T. lIBeuos, T. M. Epumoa. — M. : [Ipocsemienue, 2017

e VYuebHuk: buonorus. 10-11 ki1.: yueOHuUK 17151 00111€00pa30BaTENbHBIX YUPEKICHUN /

A.A Kamenckuii, B.B.ITaceunuk, A.M.Py61oB: - M., [Ipocsemenne. 2020 .

[Ipemraraemas pabouas mporpaMmma peam3yeTcs Py UCIIOIb30BaHUN YIeOHHKOB «buonorus. 10 kmace» u
«buonorus. 11 kmace» nox penakuueit nmpogeccopa B. B. [Taceunuka. [IporpamMma cocraBieHa B
COOTBETCTBHUH C TPEOOBAHUSAMHM K pe3yJIbTaTaM CpPeIHETo 00Iero oopa3oBaHus,

yTBepkAcHHBIMU DeepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEILHBIM CTAHAPTOM CPEIHETO

oO1mero oopa3oBaHusl.

[Iporpamma pa3paboTana ¢ yu€ToM aKTyaJIbHBIX 33/1a4 OOYUYCHHsI, BOCHUTAHMS U PA3BUTHSL 00yJaIOIINXCSI.
[IporpaMmMa yuuTBIBa€T yCIOBUS, HEOOXOAUMBIE JIJISl Pa3BUTHS TNYHOCTHBIX U MO3HABATEIbHBIX KAUeCTB
o0yJaromuxcs.

[IporpamMma BKIIFOYAET 00s3aTENIbHYIO YaCTh y4eOHOTO Kypca, H3J10KeHHYI0 B «[IpuMepHO# OCHOBHOM
o0pa3zoBaTeNbHON MPOrpaMMe Mo OMOJIOTHH Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHMs» U pacCUMTaHa Ha
210 gacos. B mporpamme cosiep>XKUTCs IPUMEPHBIN NIEPEUCHb JTA00PATOPHBIX M MPAKTHUYECKUX padoT, HE
BCE€ U3 KOTOPBIX 0053aTeIbHBI JJIs1 BEITIOTHEHHSI. Y YUTEIh MOXKET BBIOPATh U3 HUX T€, AJIS IPOBEICHUS
KOTOPBIX €CTh COOTBETCTBYIOIIME YCIOBUS B IIKOJIE.

OcBoeHue mporpamMmmsl 1o OMOJIOTHH 00ECTIeUNBACT OBIIAZICHUE OCHOBAMHU yUEOHO-HCCIIE0BATELCKOM
NesITeIbHOCTH, HAYYHBIMU METO/IaMHU PELICHUS Pa3InYHbIX TEOPETUUECKUX U MPAKTHYECKUX 3a]ay.
N3yuenune 6nonoruu Ha npo(uiIbHOM ypOBHE OPUEHTHPOBAHO Ha MOATOTOBKY K MOCIEIYIOIEMY
npodecCuOHATBHOMY 00pa30BaHMIO, Pa3BUTHE WHIUBUYTBHBIX CIOCOOHOCTEH 00yYarOImMXCs IMyTeEM
ri1y0OKOro, 4eM MpeaycMaTpuBaeTcsi 0a30BbIM YPOBHEM, OBJIAJICHUS OCHOBAMH OMOJIOTUU M METOJJaMH
M3YYEeHHsI OPraHU4YECKOro MUpa.



N3yuenune 61onoruu Ha npouiIbHOM ypOBHE 00ECIIEUNBACT: IPUMEHEHHE NOTYYEHHBIX 3HAHUN 1151
peIIeHHsI MPAKTHYECKUX M Y4eOHO-MCCIIeI0BATEIbCKIX 33/1a4, YMEHUE CHCTEMATU3UPOBATh  00001I1aTh
MIOJTyYCHHbIE 3HaHUS; OBJaJICHE OCHOBAaMH UCCIIE0BATENBCKOM AesITEIbHOCTH OMOIOTNYECKOM
HAIpPaBJIEHHOCTH U TPAMOTHOTO O(hOpMIIEHUS TIOJTYyUYEHHBIX PE3yIbTaTOB.

N3yuenue npeamera Ha Npo(UIbHOM YPOBHE M03BOJISET (POPMUPOBATH Y 00YUAIOIINXCS YMEHHUE
aHAJIM3UPOBATh, IPOTHO3UPOBAThH U OLIEHUBATH C MO3ULIUU IKOJIOTUYECKON 6€30I1aCHOCTH MOCIEICTBUS
JesITeIbHOCTH YEJIOBEKA B IKOCUCTEMAX.

Ha npodunsaOM ypoBHE H3ydeHue npeaMera « buoorus» B 4acTa GOPMUPOBAHHS y 00YJAIOLIIXCS
HaYy4YHOI'O0 MMPOBO33pPEHHMsI, OCBOCHUS OOIIEHAYYHBIX METO/IOB, OCBOCHHUS PAKTUYECKOTO IPUMEHEHUS
HAyYHBIX 3HaHUH OCHOBAHO Ha MEXIIPEAMETHBIX CBA3SIX C IpeaMeTaMH 00J1acTel €CTECTBEHHBIX,
MaTeMaTUYECKUX U TYMaHUTapHBIX HAYK.

PaGouas mporpamma 1o OMOJIOTUU BKITFOUAET CIICTYIONIUE Pa3ieibl:

1. IlosicHuTEBHAS 3aMIMCKa, B KOTOPOW YTOUHSETCS OOIIHE e 00pa30BaHUS C YIETOM CIIEIIH(PHKH
OMOJIOTHH KaK y4eOHOTo peIMeTa.

2. O6mras xapaKTepUCTHKa YU4eOHOTO TIpeIMeTa ¢ OTIPEICIICHUEM TIeJIel U 3a7a9 €ro U3ydCHUSI.

3. Mecto Kypca OMOJIOTHH B yU4eOHOM IIJIaHE.

4. Pe3ynbTaThl OCBOCHUS Kypca OMOJIOTHH — JIMYHOCTHBIC, TIPEAMETHBIC i METaIpeIMETHBIE.

5. Copepxanue Kypca OUOJIOTHH.

6. [lmannpyemMble pe3yabTaThl U3yUeHUs Kypca OHOJIOTHH.

7. KaneHnaapHO-TeMaTHYECKOE TUTAHUPOBAHHE.

OBLIAS XAPAKTEPUCTUKA YUEBHOI'O [TIPEJJIMETA
B cucreme ectecTBeHHO-Hay4yHOI0 00pa30BaHMsl OMOJIOrHs KaK y4eOHbIM MpeIMeT 3aHUMAeT BaXKHOE MECTO
B (DOPMHUPOBAHUHU: HAYYHOH KapTHHBI MUPa; (PYHKIIMOHAIBHONW IPaMOTHOCTH, HEOOXOAUMOM JJIst
MIOBCETHEBHOH JKU3HU; HABBIKOB 310pPOBOI0 M 0€30MaCHOr0 I 4EJI0BEKa U OKPYXKAIOIEH cpeibl
o0pasa KHU3HM; YKOJIOTHIECKOT0 CO3HAHUS; IEHHOCTHOTO OTHOIICHUS K JKUBOM MPUPOJIE U YETIOBEKY;
COOCTBEHHOM MO3MILIMU 110 OTHOUIEHUIO K OMOJIOrn4ecKoi MH(OpMAIMH, TIOTy4aeMOH U3 pa3HbIX
MCTOYHUKOB. M3ydeHne OMoIoruu co3aaeT yciuoBus Uit GopMUPOBaHUS Y 00YUarOIIUXCS
MHTEJUIEKTYaIIbHBIX, TPAKJAHCKUX, KOMMYHUKAIMOHHBIX U MHPOPMALIMOHHBIX KOMIIETCHIIUH.

N3yuenne kypca «buosiorus» B crapiiei 1MIKOJIE HAIIPABJICHHO Ha PEIEHUE CIEAYIOIINX 3a4a4:

1) dopmupoBaHue cucTeMbl OMOIOTUYECKUX 3HAHUHN KaK KOMIIOHEHTAa €CTECTBEHHO-HAyYHON KapTHUHBI
MUDA;

2) pa3BUTHE JIMYHOCTU O0YyUAIOIIUXCA, MX MHTEIUICKTYalbHOE U HPAaBCTBEHHOE COBEPIICHCTBOBAHMUE,
(dbopMHUpOBaHUE Y HUX TYMAHUCTHYECKUX OTHOIIECHUN U 3KOJIOTUYECKH L[eIecO00pa3HOro NOBECHHS B OBITY
U TPYJOBOH JIEATENBHOCTH;

3) BBIpaOOTKY MOHMMAHUs OOIIECTBEHHOM MOTPEOHOCTH B pa3BUTHH OMOJIOTHH, a Takxke (popMUpOBaHHE
OTHOILIEHMA K OMOJIOTMU KaK BO3MOXHOM 00J1acTH OyAyIiel NpakTH4eCKOH e TeTbHOCTH.

Ilesin Ouonoruueckoro oOpa3oBaHus B cTapiie mkosie GopMyIupyroTcst Ha HECKOIBKHX YPOBHSX:
r1100aJIbHOM, METAIIPEIMETHOM, TIMYHOCTHOM U IIPEIMETHOM, Ha YPOBHE TpeOOBAHUH K pe3yJibTaTaM
OCBOCHHUS COJICPKAHUS MIPEIMETHBIX MPOTPAMM.

['moGasibHBIE 11e1M OMOTOTHYECKOTO 00pa30BaHUS SBIISIOTCS OOITUMU JJISI OCHOBHOM M CTapIei IIKOJIBI
U OTIPEEIISIOTCS COLMATBHBIMU TPEOOBAHUSAMH, B TOM YHCJIE H3MEHEHHEM COLIMAIBHON CUTYAIIMH Pa3BUTHS
— pOCTOM MH(OPMALMOHHBIX MEPErpy30K, U3MEHEHUEM XapaKTepa U ClI0COO0B OOIEHHs U COLUAIbHBIX
B3aUMOJIeHCTBUI (0OBEMBI U CTIOCOOBI MOTy4YeHUS HH)OPMAITH TOPOXKAAIOT PSIJT OCOOCHHOCTEH Pa3BUTHUS
COBPEMEHHBIX 10ApOcTKOB). Hanbomnee npoayKTHBHBIMU J1J1s pEIIEHU 3a/1a4 Pa3BUTHS MOPOCTKA
SBIISIIOTCS COLIMOMOpAaJIbHAsI U UHTEJUICKTYaJIbHast B3POCIOCTb.

[TomuMmo 3TOTO, TIOOATBHBIC 1IETTH (HOPMYIUPYIOTCS C YUETOM PACCMOTPEHHUST OMOJIOTHYECKOTO
00pa3oBaHMs KaK KOMIIOHEHTa CUCTEMbI 00pa30BaHuUs B IIEJIOM, TIOATOMY OHH SIBJISIFOTCSA Hanbosee 0O0IMMH
U COLIMAJIHO 3HAaYMMBIMH.

C yu€ToM BBIIIEHA3BAHHBIX MTOIX0JI0B TTI00AIEHBIMU HETISAMH OHOJIOTHYECKOTO
00pa3oBaHMs SBJISIOTCS:



— couMaau3anus o0yyaroluxcs Kak BXOXKICHUE B MUP KYJIbTYPhI U COLIUATBHBIX OTHOIICHUH,
o0ecrieunBaroIee BKIIOUYEHHE YUAIIUXCs B TY WIK UHYIO TPYIITY JHO0 OOIIHOCTh — HOCHUTENS €€ HOPM,
[IEHHOCTEH, OPUEHTAIIUN, OCBAUBAEMBIX B IPOIIECCE 3HAKOMCTBA C MUPOM >KUBOI MPUPOJIBL;

— npuodIIeHNne K T03HABATENbHOM KYJIbTYype KaK CUCTEME IM03HABATEIbHBIX (HayUHbIX) [IEHHOCTEH,
HAKOIUICHHBIX 00IIECTBOM B c(hepe OMOIOTUYECKON HAyKH.

[Tomumo 3TOTO, OHOTOTHYECKOe 00pPa30BaHKE HA CTAPIICH CTYIICHH IMPU3BAHO O0CCIICUNTH:

— OPHMEHTALMIO B CUCTEME STUYECKUX HOPM U IIEHHOCTEH OTHOCUTEIHLHO METOJIOB, PE3yIbTaTOB U
TOCTIDKEHHI COBPEMEHHOM OMOIOTHYeCKON HAYKH;

— pa3BUTHeE TTO3HABATENIbHBIX KAYECTB IMYHOCTH, B TOM UHCJIE€ MIO3HABATEIbHBIX HHTEPECOB K U3YUCHHUIO
00ImKX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH U caMOMy TPOIecCy HayYHOTO TIO3HAHUS;

— OBJIa/IeHHe y4eOHO-TT03HABATEIBHBIMU U IIEHHOCTHO-CMBICIIOBEIMU KOMITIETEHTHOCTSAMH JIS
(dbopMHIpOBaHHUS TIO3HABATEIILHOW U HPABCTBEHHOM KYJIBTYpBI, HAYYHOTO MUPOBO33PCHUS, a TAKXKE
METOJI0JIOTHEN OHOTIOTHUECKOro AKCIIEPUMEHTA U 3JIEMEHTAPHBIMU METOIaMU OMOTOTHUECKHUX
HCCIIEIOBAHMNIA;

— (hopMHEpOBaHUeE YKOJIIOTUYECKOTO CO3HAHUS, IIEHHOCTHOTO OTHOIICHHSI K KUBOM MPUPOJIE U YETOBEKY.

MECTO KYPCA BMOJIOTMN B YYEBHOM ITJIAHE
KonnuecTBo yacoB, 0TBOAMMOE Ha N3y4Y€HHUE OMOJIOTUH B CTapIlel MIKOJIE, 3aBUCUT OT Y4EOHOI 0 IIaHa
YTBEPKACHHOTO 00pa3oBaTenbHOM opranu3anueil. JlanHas pabouas mporpamma paccurTaHa Ha MPOBEACHUE
3 yacoB KJIACCHBIX 3aHATUH B HEJIEJIIO IIPU U3YUYEHUHU IIpeaMeTa B TeueHue aAByx jeT (10 m 11
kaccel). OO1iee yncino yuyeOHbIX 4acoB 3a 2 roaa odyuenus coctasinseT 210 4, u3 aux 105 4 (3 4 B Hepeno)
B 10 kyacce, 105 4 (3 u B Hexento) B 11 kiacce.
Kypcy 6uonoruu Ha CTyneHu cpeHero oomero 0opa3oBaHus MpeaIecTBYET Kypc OUONIOTHH,
BKITIOUAIOIIUH dJIEMEHTapHBIC CBEJICHUS 00 OCHOBHBIX Onosiornueckux oobekrax. Conepikanue Kypea
OMOJIOTHH B OCHOBHOM IIKOJIE, CITY>KUT OCHOBOM IS M3YYEHHSI OOIINX OMOIOTUYECKUX
3aKOHOMEPHOCTEH, TeOpHil, 3aKOHOB, TUIIOTE3 B CTAapIIeH IIKOJIE, TIe 0c000e 3HaUeHHE TPUOOPETaoT
MHPOBO33PEHYECKUE, TEOPETUUECKUE TTOHSATHSI.
Taxum o0paszomM, copepkaHue Kypca OMOJIOTHH B CTaplIei mKoje, 6oyee MOJTHO pacKphIBaeT o0Ime
OHMOJIOrMYecKHe 3aKOHOMEPHOCTH, MPOSBIIAIONINECS HA PAa3HBIX YPOBHSAX OPraHU3alUU KUBOU MPUPO/IBI.

PE3VJIbTATBI OCBOEHMA KYPCA BHOJIOI' NN

JlesiTenbHOCTh 00Pa30BaTEIBLHOTO YUPESXKACHH 001Iero 00pa3oBaHus B 00y4eHUH OMOJIOTHN B CpeaHEl
(ToJTHOI) 1IKOJIE TOJDKHA OBITH HAIIpaBlieHa Ha JIOCTHKEHHUE 00YYAIOIUMUCS CIeTyIOIUX JHYHOCTHBIX
Pe3yJabTaToB:

1) pcamn3anu 3STHYCCKUX YCTAHOBOK IO OTHOUICHUTIO K 6I/IOJIOI‘I/I‘-ICCKI/IM OTKPBITHUAM, UCCIICAOBAHUAM U UX
pe3yabTaram;

2) npu3HaHUs BBICOKOM LIEHHOCTH KU3HU BO BCEX €€ MPOSBICHUSIX, 3J0POBbs CBOETO U APYTHUX JIIOJIEH,
peanu3ai yCTaHOBOK 3/J0POBOTO 00pa3a >KU3HHU;

3) copMHUPOBaHHOCTH MMO3HABATEIHHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJyYeHHE HOBOTO 3HAHUS B O0JIACTH
OMOJIOTHH B CBA3M ¢ Oyay1eit npodeccuoHanbHOM NesITeIbHOCTbIO UM OBITOBBIMH ITPOOJIEMaMH,
CBSI3aHHBIMU C COXPAHEHHEM COOCTBEHHOTI'O 3/J0POBbS M SKOJIOTMYECKON O€30M1acCHOCTH, B TOM YHUCIIE C
yueToM paboyuell mporpaMMbl BOCIIUTAHUS:

MeTanpeaMeTHBIMHU Pe3yJbTaATaAMH OCBOCHUS BBIITYCKHUKAMH CTapIIIeil MIKOJIbI 6a30BOTO Kypca
OMOJIOTUH SIBIAIOTCS:

1) oBazieHNE COCTABISAIOIIMMHE UCCIIEI0BATEIBCKON U TIPOSKTHOM ESITEIbHOCTH, BKJIFOUYasi yMEHUSI BUAETh
po0JIeMy, CTaBUTh BOIIPOCHI, BBIIBUTATh THITOTE3bI, JaBaTh OMPEACACHUS OHATHIM, KJIacCU()UIIUPOBATD,
HaOJI01aTh, POBOIUThH SKCIIEPUMEHTHI, IC/IaTh BBIBOIBI U 3aKIIIOUEHHS, CTPYKTYPHPOBATh MaTepHal,
00BICHATH, TOKA3BIBATh, 3AILMILATH CBOU HUJIEH,

2) ymeHus paboTaTh C pa3HbIMH HCTOYHMKAMHU OHOJIOTHYECKON HH(OPMAIINU: HAXOIUTh OMOJOTHYCCKY IO
WHGOPMAIIHIO B PA3IUYHBIX HCTOUYHHKAX (TEKCTe YueOHUKA, HAYdHO-TIOMYJIIPHOM JTUTEpaType,



OMOJIOTMYECKHX CIIOBApsIX U CIPABOYHMKAX ), AHATTU3UPOBAThH U OLIEHWBATh WH(POPMAIIHUIO,
peoOpa3oBEIBaTh HHPOPMAIIHIO U3 OJTHOW (POPMBI B IPYTYIO;

3) cnocoOHOCTH BBIOUPATH 1EJIEBBIC U CMBICIIOBBIE YCTAHOBKHU B CBOUX JICUCTBUAX U MOCTYIKAX MO
OTHOILIEHHUIO K KUBOI MPUPOJIE, CBOEMY 3/10POBBIO U 3/I0POBBIO0 OKPYKAIOLINX;

4) yMeHHsl aJIeKBaTHO HCIIOIb30BaTh pEUYEeBbIE CPEICTBA AJISl AUCKYCCUU U apTYMEHTAIlUN CBOEH TO3UIIHH,
CpaBHUBATh Pa3HbIC TOUKH 3PEHHSI, ApPTYMEHTHPOBAThH CBOIO TOUYKY 3PEHHSI, OTCTAMBATH CBOIO MTO3UIIHIO.
IIpenmMeTHBIMHU pe3yJIbTATAMH OCBOCHHUS BHIITYCKHHUKAMU CTApIICH IIKOJBI Kypca Ouonoruu 6a3oBoro
YPOBHSI SIBIISIFOTCS:

B nosnaeamenvnoii (unmennekmyanvhoii) cgpepe:

1) xapakTepuCTHKa COACPIKAHUS OMOJIOTHIECKUX TEOPUH (KIETOYHAs, IBOIOIMOHHAs Teopus [lapBuHa);
yuenus: Bepnazackoro o Ouocdepe; 3akoHoB MeHens, 3aKOHOMEPHOCTEH H3MEHYMBOCTH; BKIIaaa
BBIJIAIOIINXCS YIEHBIX B Pa3BUTHE OMOJIOTUYECKON HAYKH;

2) BbIIETICHUE CYIIECTBEHHBIX MTPU3HAKOB OMONIOTHUECKUX O0OBEKTOB (KIETOK: paCTUTENbHBIX U )KUBOTHBIX,
TOSZICPHBIX U SACPHBIX, TIOJIOBBIX H COMAaTHYECKUX; OPTAaHU3MOB: OJJHOKJICTOYHBIX 1 MHOTOKJICTOYHBIX;
BUJIOB, SKOCUCTEM, Orocdepsl) u mporeccoB (0OMEH BEIIECTB, pa3MHOXKEHHE, EICHNUE KIETKH,
OILJIOJIOTBOPEHUE, NENCTBHE HCKYCCTBEHHOTO U €CTECTBEHHOI'O OTOOPOB,

(dhopMUpOBaHUE TPUCTIOCOOICHHOCTH, 00pa30BaHUE BUI0B, KPYTOBOPOT BEIIECTB U MPEBPALCHUS

SHEPTUH B dKOCHCTEMaxX U ouocdepe);

3) oOBsicHeHHe poiu 6uoNoruu B GOPMHUPOBAHUH HAYYHOTO MUPOBO33PEHUS; BKIIaAa OMOIOTHIECKIX
TeopHii B (HOpMUPOBAHHE COBPEMEHHOM €CTECTBEHHO- HAYYHOW KapTUHBI MUPA; OTPHULIATEIILHOTO BIHSHUS
aJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKHUX BEIIECTB HAa Pa3BUTHUE YEJIOBEKA; BIUSHUS MyTareéHOB Ha OPraHU3M
YeJI0BEKa, IKOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI; IPUYHH DBOJIOIMH, H3MEHSIEMOCTH BUI0B, HAPYIICHUI
pa3BUTHS OPTaHU3MOB, HACJIEICTBEHHBIX 3a00JIeBaHUM, MyTaIlil, yCTOWYMBOCTH U CMEHBI IKOCHCTEM;

4) nmpuBeieHNE A0KA3aTENbCTB (ApryMEHTaIs) €AUHCTBA )KUBOM M HEKUBOM MPUPOIBI, POACTBA HKUBBIX
OpPraHU3MOB; B3aUMOCBSI3€l OPraHU3MOB U OKPYXKAIOIIEeH cpebl; HEOOXOAMMOCTH COXpaHEHUs
MHOT000pPa3us BUIOB;

5) yMeHue T0JIb30BaThCsl OMOJIOTMYECKON TEPMUHOIOTHEN U CUMBOJIUKOM;

6) pelieHue 3JIeMEHTapHBIX OMOJOTHYECKUX 3aJ1ay; COCTABICHUE FJIEMEHTAPHBIX CXEM CKPEIIUBAHHS U CXEM
MepeHoca BEIIeCTB U SHEPTHU B IKOCUCTEMaX (LIeTH MUTaHUs);

7) onucanue oco0eit BUIOB 10 MOP(HOIOTHIECKOMY KPHUTEPHIO;

8) BBISIBIIEHHE U3MEHYMBOCTH, PUCIIOCOOJIEHUI OPTaHU3MOB K cpesie 00UTaHus, HICTOYHUKOB MyTareHOB B
OKpYy>KaroIien cpezie (KOCBEHHO), aHTPOTIOT€HHBIX H3MEHEHHUI B 9KOCHCTEMaX CBOEH MECTHOCTH;
M3MEHEHUH B HKOCHCTEMax Ha OMOJIOTHYECKUX MOJIETISX;

9) cpaBHEeHHE OMOJIOTUYECKUX OOBEKTOB (XUMUYECKUN COCTAB TEJ KUBOM M HEXKMBOH MPUPOJIBI, 3aPOABIII
YeJloBeKa U IPYTUX MIIEKOMUTAIOIINX, IPUPOAHBIE IKOCUCTEMBI U arpO3KOCUCTEMbI CBOEH MECTHOCTH),
MPOLIECCOB (€CTECTBEHHBIN M HCKYCCTBEHHBIN OTOOPHI, MOJIOBOE M OECIOI0e Pa3MHOXKEHHUS) U
(bopMyIIHpOBKa BHIBOJOB Ha OCHOBE CPABHEHHUS.

B yennocmmuo-opuenmavyuonnoi cghepe:

1) aHanu3 ¥ OlleHKa Pa3INYHbIX TUIOTE3 CYIIHOCTH KU3HHU, IPOUCX0KICHUE YEeTIOBEKa U BOSHUKHOBEHHE
KHU3HH, TTI00ATBHBIX SKOJIOTHYECKUX MPOOJIEM U ITyTel MX PEeIIeHus, TOCIEACTBUI COOCTBEHHOM
NesITeIbHOCTH B OKpYXKalollei cpese; Guonornyeckoil nHGopMaluu, NoayyaeMon U3 pa3HbIX HCTOYHHUKOB;
2) olLIeHKa 3TUYECKUX ACMIEKTOB HEKOTOPBIX MCCIEIOBAHUN B 00JIACTH OMOTEXHOJIOTHH (KIOHUPOBAHHUE,
MCKYCCTBEHHOE OILI0IOTBOPEHHE, HAIIPABIEHHOE U3MEHEHHE FeHOMA).

B cgpepe mpyooeoit desmenvnocmu: OBNIaICHNE YMEHUSIMH U HABBIKAMH MTOCTAHOBKU OMOJIOTHYECKUX
HKCIIEPUMEHTOB U OOBSICHEHUS UX PE3yJIbTaTOB.

B cghepe pusuueckoit desamenvrnocmu: 060cHOBaHUE U COOTIOIEHUE MEP MPOPUIAKTUKYA BUPYCHBIX
3a0071eBaHUM, BPEAHBIX IPUBBIUCK (KypeHUE, yIOTPEOICHHE aJIKOTOJIsI, HAPKOMAaHUS ); MPABUJI TTOBEJACHUS B
OKpY>Karollen cpere.

BocnurarenpbHblil TOTEHIMAN ypoKa peanu3yeTcsl depe3 BKIIOYeHHE CIEeNyIOIIHUX BHUAOB U (OpM IesATeTbHOCTH
YUHTEIS:

. YCTaHOBJIGHHWE JIOBEPUTENBHBIX OTHOIIEHHH MEXAy YYHTEJIeM M €ro Yy4YeHHKaMH, CIIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCIIPHUATHIO YHAIIUMHUCS TPeOOBAaHHUN U MPOCKO yUUTENsl, IPUBJICUCHUIO NX BHUMAHHS K 00Cy)IaeMOi
Ha ypoke nHGOpMaliy, akTUBU3ALUH UX IO3HABATEIIbHOM NEsTEeNbHOCTH;



. no0yXIICHUE LIKOJbHUKOB COOJIIOJATh HA YPOKE OOLIEPHHATHIC HOPMBI MOBEACHHMS, NIPaBUiIa OOLICHUS CO
CTapIIMMU (YIUTEISIMH) ¥ CBEPCTHUKAMHU (IIKOJIBHUKAMH ), TPUHIUIIBI Y4eOHOM TUCIMITIIMHBI B CaMOOPTraHU3aIlHH;

. MIpUBJICYEHNE BHUMAaHHA IIKOJbHUKOB K IIEHHOCTHOMY aCHEKTy M3y4aeMbIX Ha YPOKax SIBIECHUH, OpraHU3aIus
ux paloThl € MOJIy4aeMOW Ha YPOKE COLMAIBbHO 3HAYMMOW HHGpOpManued — HHULIUHPOBAHHE €€ OOCYXIEHHUS,
BBICKA3bIBaHMUs YUAIIMHUCS CBOETO MHEHHUSI 110 €€ TIOBOJTY, BBIPAOOTKH CBOETO K Hell OTHOIICHHUS,

. UCIIOJIb30BAHME BOCIIHUTATEIBHBIX BO3MOYKHOCTEH COAEpKaHMS Y4eOHOTO MpeaMera 4epe3 IEeMOHCTPALUIO
JeTSM NPHUMEPOB OTBETCTBCHHOI'O, T'PAXKAAHCKOI'O IOBEAEHUS, IPOSBICHUS YEIOBEKOIIOOUS M 100pOCepAedHOCTH,
gepe3 Moa00p COOTBETCTBYIOLIMX TEKCTOB AJISl YTEHHUS, 3a1a4 JJIs1 PELICHUs, MPOOJIEMHBIX CUTYyallMi A7 00CyKACHUS
B KJIacce;

. IIpUMEHEHHE Ha yPOKEe WHTEPAKTUBHBIX (DOPM pabOThl yyalluXcs: HHTEIUIEKTYabHBIX UTP, CTUMYJIHPYIOMINX
MO3HABATEIbHYI0 MOTHBAIMIO IIKOJBHHUKOB; IOUIAKTHYECKOTO TeaTrpa, IZA€ IMOJNY4YCHHBIE Ha YpOKE 3HaHUS
OOBITPBIBAIOTCS B TEATPATIBbHBIX IIOCTAHOBKAX; IUCKYCCHH, KOTOPBIE AAIOT YUALIUMCS BO3MOKHOCTh IPHOOPECTH OIBIT
BEJCHUS KOHCTPYKTHBHOTO [Mallora; TPYyNIOBOW paboTel WM paboThl B TMapax, KOTOpPbIE y4aT IIKOJHHHUKOB
KOMaHIHOH padoTe 1 B3aMMOICHCTBHIO C IPYTHMH JICTbMU;

. BKJIIOYEHHE B YPOK HTPOBBIX IMPOLEAYpP, KOTOPBIE MOMOTAIOT MOAAEpKaTh MOTHUBAIUIO JIeTeH K MOJIYYEHHIO
3HaHUHM, HaJaKUBAaHUIO TIO3UTHBHBIX MEXJIUYHOCTHBIX OTHOIIEHHH B KJacce, IOMOTalOT YCTaHOBJIEHHUIO
no0OposkenaTelbHOM aTMochephl BO BpeMs ypoKa;

. opraHuzanysi Ie(CcTBa MOTHUBHPOBAHHBIX W OJPYAMPOBAHHBIX YYallUXCS HaJ WX HEYCHEBAIOLUIMMU
OJHOKJIACCHUKAMH, JAIOIIETO IIKOJIbHUKAM COLIMAIBHO 3HAYMMBIN OIBIT COTPYIHUYIECTBA M B3aUMHOM ITOMOILY;

. WHUIIMMPOBAHNE U TIOAJIEP’KKA HCCIIEIOBATEIBCKOM EATENbHOCTH IIKOJIBHUKOB B paMKax peaju3aliil UMH
WHIWBUAYAIbHBIX M TPYINOBBIX HCCIEAOBATEIbCKUX MPOEKTOB, YTO NACT IIKOJBFHHKAM BO3MOXKHOCTH MPHOOpECTH
HaBBIK CAMOCTOSATENIFHOIO PELICHUS] TEOPETHUECKON MTPOOIIeMbl, HABBIK T€HEPUPOBAHUSI U O(POPMIIEHHUS] COOCTBEHHBIX
WzieH, HaBBIK YBaKUTEIBHOTO OTHOLICHUS K YYXKHM UAEsM, OPOPMIICHHBIM B paboTax APYTHX HCCIEA0BaTeNCH, HABBIK
MyOJINYHOTO BRICTYIUICHUS [IEpes ay JUTOPUEH, apIryMEHTHPOBAaHUS U OTCTauBaHMS CBOCH TOUKHU 3PEHHUSL.

OCHOBHBIE MEXaHI3MBI pealii3alii BOCIUTATEILHOTO MOTEHIMAa IKOJIBHOTO YPOKa!

. YPOKH, IIPOBEICHHbIE BHE CTEH ILKOJIBI, B OKPY’KAIOIIEM COLIMYME: B IIapKe, Ha IPUIIKOJIBHOW TEPPUTOPHH, B
JIETCKOM CcaJly, B HayYHO-HCCIIEIOBATEIbCKUX IEHTPax, My3esiX, LIKOJax HCKYcCTB, OmOmmoTekax. IIpocTpaHcTBO
OKPY’KaloOLIEr0 COLUYMa CTAaHOBUTCS MPOCTPAHCTBOM HPHUOOPETEHHUS] ONBITA CAMOCTOSITEIbHBIX COLMAJIBHBIX MPOO,
HaBBIKOB CaMOOPTaHU3aLuy. 37eCh 00ydJaromuecs IOIydaoT ONbIT COTPYIHUYECTBA, TAPTHEPCKUX OTHOLIEHUH ApPYT
C IPYTOM U CO B3POCIIBIMH

. OpraHu3anys MpeJMeTHbBIX 00pa30BaTeNbHBIX COOBITUH (IPOBEACHUE MPEIMETHBIX ACKal) MUl 00ydaromuxcs
C UENpl0 Pa3BUTHS IIO3HABATENFHOH W TBOPYECKOW aKTUBHOCTH, HWHHWIIMATUBHOCTH, PACKPBITHS TBOPUYECKHX
crocoOHoCTelH

. IPOBEJICHUE y4EOHBIX (OJIMMIMAIbI, 3aHUMATEIbHbIE YPOKU U ISITUMHUHYTKH, YPOK - I€JIOBasl UIpa, YPOK —
MyTEIIeCTBHE, YPOK MacTep-Kiacc, YPOK-HCCIEAOBaHUE U Ap.) U yueOHO-pa3BiIeKaTeIbHBIX MEPONPUAITHH (KOHKYpC-
urpa «IIpeamerHslii kpoccBopa», TypHup «CBOsI UTpa», BUKTOPUHBI, JIUTEpATypHass KOMIO3HLUS, KOHKYPC Ta3eT U
PHUCYHKOB, KBECTHI H JIp.)

. ucnonszoBanre MKT u agucTaHOMOHHBIX 00pa30BaTENbHBIX TEXHOJNOTHH 00ydeHHs, 00ecHeuyUBarOIIUX
COBpPEMEHHbIE aKTMBHOCTH O0Yy4aroImuxcs (IpOrpaMMbI-TPEHAXEPBhl, TECThI, 3a4E€Thl B IEKTPOHHBIX MPHUIIOKECHUIX,
MYJbTUMEIUHHBIE TPE3CHTAlNH, HAYYHO-TIONYJSPHBIC ITepenadd, (UIbMbI, 00yYarollue CalThl, YPOKHU OHIIAIH,
BUACOJICKIINH, OHIAHH-KOH(QEPEHLIUH U JIP.)

COJEP2)KAHUE KYPCA BMOJIOI' M1
Buosiorus kak KOMILIEKC HAyK 0 )KHUBOI pupoe
buonorust kak KOMIUIEKCHAsI HayKa, METO bl HAYYHOTO ITO3HAHUS, UCTIOIh3yEeMbIC B OHMOIOTHH.
Cogpemennvie nanpasnenus 8 buonoeuu. Pons Ouonoruu B GOpMHUPOBAHUH COBPEMEHHOM HayYHON KapTHHBI
MUpa, MPAKTHICCKOE 3HAYCHHIE OMOJIOTHICCKUX 3HAHUN. BHoJIoTHYecKre CUCTeMBI KakK MpeIMeT U3ydeHUs
OHOJIOTHH.
CTpyKTypHbIe 1 (PYHKIITHOHAJIbHBIE OCHOBBI KU3HU



MonekynsipHble OCHOBBI )XKM3HU. Heoprannueckue BemiecTBa, Mx 3HaueHne. OpraHu4eckue BelecTBa
(yryieBompl, MBI, OCTTKH, HYKJIEHHOBBIC KHCIOThI, AT®) u ux 3HadueHue. buomnonmumepsr. /pyeue
opeanuveckue gewecmaa kiemku. Hanomexnonocuu 6 ouono2uu.

[{uTosmorusi, MeTOAbI HUTONOTHUH. POJIb KIETOUYHOM TEOPHUH B CTAHOBIIEHHMH COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTuHbI Mupa. Kietku npokapuot u 3ykaproT. OCHOBHBIE YaCTU U OPTraHOUAbI KJIETKH, UX
GbyHKIHN.

Bupycsl — HeknerouHas Gopma xKU3HU, Mephl MPOPHUIAKTUKH BUPYCHBIX 3a00JI€BaHUIA.
KusnenesrenpHoCcTh KieTku. [limactnueckuii o0MeH. PoToCHHTE3, XeMOCHHTE3. brocuHTes Oelka.
DHepreTuveckuii oOMeH. XpaHeHue, epeada u peaan3aius HacleACTBeHHON HHPOPMAIUH B KIIETKE.
I'enernueckuii koa. I'eH, reHoM. [ enomuka. Bauanue Hapko2ceHHbIX 8ewecme Ha NPoYeccyl 8 KlenkKe.
Knetounsrii uki: uatepdasa u genenue. Muto3 u meios, ux 3HaueHue. CoMaTH4eCcKue U MoJIOBbIE
KJICTKH.

Opranusm

Opranusm — eIuHOE 11eJI0€.

KuznenestenbHOCTh Opranu3ma. Perymnsinus QyHKIui opraHuzMa, roMeocTas.

PazMHoxeHHe oprann3MoB (Oecroioe u osioBoe). Cnocobvl pasmMHONMCEHUs Y pACMENHUT U HCUBOTHDIX.
NuauBuayanbHOe pa3BuTHE opraHu3Ma (oHToreHes). [lpuunnsl HapyeHuil pa3BuThs. PenponykTuBHoe
310POBBE YENIOBEKA; MOCIEACTBUS BIUSHUS AJIKOTOJISl, HUKOTHUHA, HAPKOTUYECKUX BELIECTB

Ha 3MOpHOHAIBHOE pa3BUTHUE uenoBeKa. Kusnennvie yukavl pazHvlx epynn opeanu3mos.

I'eneTuka, MeTo/bl TEHETUKU. | 'eHETHUECKAas! TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHBI HacleaCTBeHHOCTH [
Menpens. XpomocomMHasi Teopust HacaeacTBeHHOCTH. Onpenenenue noja. CHenieHHoe ¢ 0JIoM
Hacje0BaHUE.

I'eneruka yenoBeka. HacnenctBeHHble 3a00/1€BaHUs YEOBEKA M UX MPEAYNPEKICHUE. ITHUECKHE aCIIEKThI
B 00J1aCTH METUIIMHCKOM T€HETHKHU.

I'enorun u cpena. HenacnenctBeHnas usmeHunBoCTh. HacnencTeeHHass MU3MEHUMBOCTh. MyTaluu.
MyTaressl, UX BIMSIHUE HA 3J0POBbE YEIIOBEKA.

Jomectukanus u cenekuus. MeToapl cenekuu. bUOTEXHOIO0THsl, €€ HAIIPABJICHUS U MIEPCIIEKTUBBI
pasButus. buobeszonacnocme.

Teopus 3BoI0OHUH

Pa3BuTHe 3BOMIOIMOHHBIX M€, 3BOMOIMOHHAs Teopus Y. [JapBuHa. CHHTETHYECKAsE TEOPUS SBOJIOIUH.
CBueTenbCTBa 3BOJIOLMH KUBOU MPUPOJIbl. MUKPOIBOIIONNS U MaKpo3Botouus. Bua, ero kpurepuu.
[Tomynsius — sneMeHTapHas eIMHUIA BOJIOLUH. J[BHKYIIIME CUITIbI SBOIOINH, UX BIUSAHHAE HA T€HO(POH]T
nonyysauuu. HanpapieHus 3BOTIOLNH.

MHuoroo6pasue opraHu3MOB Kak pe3yJbTaT 3BOIOUUHU. [IpuHIUIE KilaccuuKaluy, CUCTEMaTHKA.
Pa3BurTHe :xu3Hn Ha 3eMue

['unoressl mpoucxoxkaeHUS KU3HN Ha 3emiie. OCHOBHBIE ATAlbl 3BOIOLHUNA OPraHUYECKOr0 MUpa Ha 3eMIIe.
CoBpeMeHHbIE NPEACTABIECHUS O IPOUCXOXKACHUN YEJIOBEKA. DBOJIIOLMS Y€I0BEKa (AaHTPOIIOTEHES).
JIBrKy1Me CUIIbl aHTpONOreHe3a. Pacel uenoBeka, uX MPOUCXOKIACHUE U €IUHCTBO.

Opranu3mbl U OKpYy:Kaoas cpeaa

[IpucnocoOneHust OpraHu3MoB K JEHCTBHUIO SKOJOTUYECKUX (DaKTOPOB.

buoreorienos. Dxocucrema. PaznooOpasue skocucteM. B3anMOOTHOIICHUS TIOMYJISIIIAIA Pa3HBIX BUIOB B
skocucreMe. KpyroBopor BelecTB 1 MOTOK SHEPTUH B 3KOCUCTEME. Y CTOMYMBOCTD U IMHAMHUKA SKOCHCTEM.
[TocnencTBus BIUSHUS JESTEIBHOCTH YEJIOBEKa Ha dKocucTeMbl. CoxpaHeHue OuopasHoobdpaszus

KaK OCHOBA YCTOMYMBOCTH 3KOCUCTEMBI.

Crpykrypa 6uocdepbl. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOChHEPHI.

Kpyzoeopomei eewyecmes 6 buocgepe.

I'moGanbHbIe aHTPOIIOTEHHBIE U3MEHEeHHsI B Onocdepe. [IpobieMbl yCcTOHUNBOTO pa3BUTHA.

Ilepcnexmusvl pazsumus OUOI02UYECKUX HAVK.

INIAHMPYEMBIE PE3VJIBTATBI U3YUEHM A KYPCA BHMOJIOTI'MA
B pe3yabTare usyuyenusi yue0Horo npeamera «buosiornsi» Ha ypoBHe cpeaHero (MOJHOro) oouero
o0pa3oBaHusl BLIMYCKHUK HA YIJIy0JI€eHHOM YPOBHE HAYYHUTCS:
—OILICHHUBAThH pOHL 6I/IOJIOFI/I‘IGCKI/IX OTKpI:ITI/Iﬁ nu COBpeMeHHBIX I/ICCHGI[OBaHI/Iﬁ B pa3BI/ITI/II/I HayKI/I U B
MPAKTUYECKOU IESITETbHOCTH JIIOJIEH;



—OIICHUBATh POJIb OUONOTHH B (POPMHUPOBAHIH COBPEMEHHON HAYYHOU KapTHHBI MUPA, IPOTHO3UPOBATH
MCPCICKTUBLI Pa3BUTUA 6I/IOJ'IOFI/II/I;

— YCTaHaBJIMBAaTh U XapaKTePU30BaTh CBSA3b MEXKAY OCHOBOMOJIATAIOIUMHU OUOIOTMYECKUMU OHATUAMU: (
KJIETKa, OpPraHu3M, BH]I, SKOCHUCTEMA, Onochepa) C OCHOBOIIOJIATAIOIIUMHE MOHATUSMH IPYTUX €CTECTBEHHBIX
HayK;

— 00OCHOBBIBaTh CUCTEMY B3IJIAJI0B HA KUBYIO IIPUPOY U MECTO B HEHM UEJIOBEKA, IPUMEHSS
OHMOJIOTHYeCKHEe TEOPUH, YICHHS, 3aKOHBI, 3AKOHOMEPHOCTH, IOHUMATh TPAHUIIBI KX TPUMEHUMOCTH;

— IIPOBOJUTH yqe6H0-I/ICCHeI[OBaT€J'II)CKy10 ACATCIIBHOCTSD 110 OMOJIOTHH: BbIABHUI'aTh TUITIOTE3MI,
TUTAHUPOBATh PpaboTy, OTOMPATh U PE0OPa3OBLIBATH HEOOXOAUMYIO HH(OPMAIIHIO, TTPOBOAUTH
OKCIICPUMCHTBI, MHTCPIPCTUPOBATDL PC3YyJIbTAThI, ACJIaTh BBIBOABI HA OCHOBEC IMOJTYYCHHBIX PC3YJIbTATOB,

— BBISIBJIATH U 00OCHOBBIBAThH CYIIECTBEHHBIE OCOOCHHOCTH Pa3HbIX YPOBHEH OpraHu3aluy KU3HU;
—YCTaHABIUBATh CBSA3b CTPOCHUS U (PYHKINH OCHOBHBIX OMOJIOTHYECKUX MAaKPOMOJIEKYJI, HX POJIb B
mpoleccax KIETOYHOTO METa0O0IUu3Ma;

—pelaTth 3aJa4M Ha ornpeaeeHue nociuenoparenbHocTy Hykieotu1oB JJHK n MPHK, antukononos TPHK,
MOCIIE0BATEILHOCTH aMUHOKHCIIOT B MOJIEKYJie OesKa, MPUMEHSISl 3HaHUS O PEaKIUsIX MAaTPUIHOTO
CHUHTEC34a, TCHCTUYCCKOM KOAC, MPUHIUIIC KOMIITICMCHTAPHOCTH,

—IeNaTh BBIBOJbI 00 M3MEHEHHUSAX, KOTOPbIE MPOU30MIYT B MPOIIecCaX MATPUYHOTO CHHTE3a, B CIIy4Yae
M3MEHEHUS ITOCIIeI0BaTeIbHOCTH HyKieoTunoB JJHK;

—CpaBHHUBATh (Pa3bl JeNIeHUs KIETKHU; PelIaTh 3aa4u Ha ONpe/IeIeHHe U CpaBHEHUE KOJINYECTBA
reHetTudeckoro marepuana ( xpomocom u JIHK) B kiileTkax MHOTOKJIETOYHBIX OPTaHU3MOB B PAa3THUYHBIX
(hazax KIETOYHOTO IIUKJIA;

— BBIABIIATH CYLICCTBEHHBIEC IPU3HAKH CTPOCHUS KJIETOK OPraHU3MOB Pa3HbIX LAPCTB )KMBOW IPUPOJIBI,
yCTaHABIMBATh B3aUMOCBSI3b CTPOCHUS U (QYHKIIUI YacTeil U OpraHOUOB KIIETKH;

—O6OCHOBI)IBaTI) B3aUMOCBA3b IJIACTUYCCKOTO U SHECPTCTUUCCKOTO O6MCHOB; CpaBHHBATDH IMPOLECCChI
MJIACTUYECKOTO M SHEPTreTHUYECKOr0 0OMEHOB, MPOUCXOIAIINX B KIIETKAX JKUBBIX OPraHU3MOB;
—OnpeaACIATh KOJIMYCCTBO XPOMOCOM B KJICTKAX paCTeHI/Iﬁ OCHOBHBIX OTACJIOB HAa pa3HbIX 3Tallax
KU3HEHHOTO 1IUKJIA;

— CpaBHHBAThH Pa3HbIC CIIOCOOBI PA3MHOKEHUS OPTAaHU3MOB;

— XapaKTepHu30BaTh OCHOBHBIE 3TAIlbl OHTOTEHE3a OPraHU3MOB;

—pCfuiaTb TCHCTUYCCKHUC 3a/Ja4X Ha I[I/II‘I/IGPI/I[[HOC CKpCIIMBAaHNC, CUCIUICHHOC ( B TOM 4HHUCJIC C HOJ'IOM)
HacJIeIoBaHKe, aHAIM3UPYIOlIee CKpelIBaHue, IPUMEHsISl 3aKOHbI HACJIEICTBEHHOCTH U 3aKOHOMEPHOCTHU
CIICTUIGHHOTO HACIICI0OBAHUS;

—DpacKpbIBaTh MPUYNHBI HACIIECTBEHHBIX 3a00JI€BaHMi, apryMEHTUPOBATh HEOOXOJUMOCTh MEP
MPEIyIPEXKACHUS TAKUX 3a00JIeBaHHIA;

—BBISBJISITh IPUYUHBI U CYIIECTBEHHBIE MPU3HAKA MOAU(DUKAIIMOHHON U MyTallUOHHONW M3MEHYUBOCTH;
OGOCHOBBIBB_TL POJIb UBMCHUYMUBOCTU B CCTCCTBCHHOM U UCKYCCTBCHHOM 0T60pe;

—O000CHOBBIBaTh 3HAYEHHE PA3IMUHBIX METOJIOB CEJIEKIIMU B CO3/IaHUU COPTOB PACTEHUM, TOPOJI )KUBOTHBIX
1 HITaAMMOB MUKPOOPIraHU3MOB;,

—XapaKTepu30BaTh (HaKTOPHI ( IBHKYIIIUE CHIIBI) SBOJIOINH;

—XapaKTepH30BaTh MPUYUHBI N3MEHYUBOCTH U MHOTOOOpa3us BUIOB COITIACHO CHHTETHYECKON TEOpUU
HBOJIIOLINY;

— XapaKTepHu30BaTh MOMYJISIUIO KaK €IUHUILY SBOJIOIHH, BUJ KAK CHCTEMATHUECKYIO KaTerOPHIO U KaK
pe3yJIbTaT 3BOJIOLUY;

— YCTaHaBJIUBATh CBSI3b CTPYKTYPBI U CBOMCTB YKOCUCTEMBI;

— COCTaBJISITh CXEMBI [IEPEHOCA BEIIECTB U YIHEPTHH B SKOCUCTEME (LIEMU MUTAHNUsA), IPOTHO3UPOBAThH UX
M3MEHEHMS B 3aBUCUMOCTH OT U3MEHEHHs (DaKTOPOB cpeibl;

— apryMEHTUPOBATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIIEHHUIO K SKOJIOTMYECKUM MTPOoOIeMaM U TIOBEICHUIO
B IIPUPOJIHOM CpEE;

— 000CHOBBIBATh HEOOXOAUMOCTh YCTOMYMBOTO PA3BUTHS KaK YCIOBHS COXpaHEHUsT OMOC(EpHI;

— OLICHUBATH NPAKTUYCCKOC U 3TUICCKOC 3HAYCHHUC COBPCMCHHBIX I/ICCJ'IGIIOBaHI/Iﬁ B 6HOJIOFHI/I, MCAUIIUHC,
9KOJIOTHUH, OMOTEXHOJIOTHH; 00OCHOBBIBATH COOCTBEHHYIO OIICHKY:

— BBISIBJIITH B TEKCTE OMOJIOTHYECKOTO COACPIKaHUS MPOOJIEMY U apryMEHTHPOBAHO €€ OOBSCHSTD;
MPEACTABIATH OMOJOTUYECKYIO HH(POPMAIIMIO B BUJIE TEKCTA, TAOJIHIIBI, Tpaduka, AuarpaMMbl U 1eJ1aTh
BBIBOJIbl HA OCHOBaHMHU NPECTABICHHBIX TaHHBIX; TPe0Opa30BbIBaTh rpaduk, TAONUIy, AUArPaMMY, CXEMY
B TEKCT OMOJIOTHYECKOT0 COJIEPIKaHuU.



BbInycKHUK HA YriIy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHTHCS:

—O0p2aHU308b186aMsb U NPOBOOUMb UHOUBUOYATLHYIO UCCIE008AMENLCKYIO 0esIMENbHOCHb N0 Ouosocuu( Uiu
paspabamulgams UHOUBUOYATLHBIU NPOEKM): 8bl08UAMb 2UNOME3bl, NIAHUPOBAMb PabOmy, Omoupams u
npeobpazoevleams HeOOX0OUMYIO UHPOPMAYUIO, NPOBOOUMb IKCHEPUMEHMbL, UHMEPNPEMUPO8AMb
pesyavmamsl, 0el1amb 8bl800bL HA OCHOBE NOJIYYEHHbIX Pe3YIbMamos, npedoCcmasisims nPoOyKm C80UX
Uccne008anulL;

—NPOCHO3UPOBAMb NOCIEOCNBUL COOCMBEHHBIX UCCAEO08AHULL C YUEMOM IMUYECKUX HOPM U IKOTOSUHECKUX
mpebosanull;
— 8blOENIAMb CYUJeCMBEHHbIE 0CODEHHOCTNU HCUSHEHHBIX YUKI08 Npedcmagumernell pa3Hblx 0moenos
PACmeHul U MUNno8 HCUBOMHBIX, U300PANCAMb YUK PA3GUMUSL 8 BUOE CXEM,
—aHAIUZUPOBAMb U UCNONb308AMb 6 PeUleHUU Y4eOHbIX U UCCIe008aAMENbCKUX 3a0ad UHGOpMayuo o
COBPEMEHHBIX UCCAEO0BAHUSIX 8 OUONO2UU, MEOUYUHE U IKOTOSULL,
—apayMeHmuposams HeoOX00UMOCHb CUHME3A eCMECBEHHO-HAYYHO20 U COYUOYMAMAPHO20 3HAHUSL 8
9N0XY UHDOPMAYUOHHOU YUBUTUZAYULL,
—MO0enUpo8ams UsMeHeHue IKOCUCmemM no0 GIUAHUEM PA3TUYHBIX 2PYRN haKmMopos OKpyicaroueli
cpeowl,
— BbIABIAMDb 8 NPOYecce UCCIe008AMENbCKOU 0esiMeIbHOCHU NOCIe0CMEUsL AHMPONO2EHHO20 8030eUCmEUs
Ha 2KOCUCMEMDb;
—UCNONb3068AMb NPUOOPEMEHHBIE KOMNEMEHYUU 8 NPAKMUYECKOU 0esimelbHOCHU U NOBCEOHEeBHOU HCUZHIL,
0J15 npuodpemeHtUst Onvlma OesimeibHOCMU, NPeoulecmayoueli nNPOPecCUOHAIbHOU, 8 OCHO8E KOMOPOLlL
Jiescum OUono2usl Kaxk yueoHvll npeomem.

Y4yeOHo-TemaTuyecknii miian 11 kiaace

Tembl (pa3aeibl) Kos-Bo yacoB
1.ITonmyasitMOHHO-BU/A0BOH YPOBEHb 25
2.9K0CUCTEeMHBIH YPOBEHb 48
3. buocdepHblii ypoBeHb 30
Hroro: 105 u3 Hux 2 pe3epn




HOPMbI 1 KPUTEPUHN OLIEHUBAHUA

OueHuBaHie YCTHOTO OTBETA y4alMXcsl

Otmetka "S" craBuTCs B ciydae:
1. 3HaHus, MOHUMAaHUS, TTyOUHBI YCBOCHHS 00YYarOIIMMCsI BCET0 00bEMa MPOrpaMMHOT0 MaTepHaia.
2. YMeHUs BBIICIATH TIIaBHBIC MOJIOKEHHSI B N3yUYEHHOM MaTepHase, Ha OCHOBaHUH (DaKTOB M IPUMEPOB
0000111aTh, IEaTh BBIBOJIbI, YCTAHABIMBATH MEXKIIPEAMETHbBIC U BHYTPUIIPEIMETHBIEC CBSI3U, TBOPUECKH
MIPUMEHSIET MTOJIyYE€HHbIE 3HAHHS B HE3HAKOMOW CUTYalUH.
3. OrcyTcTBHE OMMOOK U HEAOYETOB TP BOCIIPOU3BEIEHUU U3yUYEHHOTO MaTepHalia, Py YCTHBIX OTBETax
YCTpaHEHUE OTAENIbHBIX HETOYHOCTEHN C MOMOILBIO JJOTIOJIHUTEIBHBIX BOIIPOCOB YUUTENS, COOIIOACHNE
KyJbTYPBl YCTHOM peyH.
Otmerka "4":
1. 3HaHMe BCEero M3Yy4EHHOTO MPOrPaMMHOT0 MaTepHaia.
2. YMeHu# BBIACNSTH [VIaBHBIE MOJI0XKEHHUS B U3yUYEHHOM MaTepHalie, Ha OCHOBaHUHU ()aKTOB U PUMEPOB
0000111aTh, IENaTh BBIBOJIbI, YCTAHABIMBATH BHYTPUIIPEIMETHBIC CBS3H, IPUMEHSITH [TOJIyYCHHbIC 3HAHUS Ha
MIPaKTHKE.
3. He3HauutenbHbie (HEerpyObie) OMMOKY U HETOUETHI IIPH BOCIIPOU3BEACHUN U3YUEHHOTO MaTepuana,
co0JII0IEHNE OCHOBHBIX IIPABUJI KYJIBTYpPbl YCTHOU peun.
Otmetka "3" (ypoBeHb NpeICTaBIECHU, COUETAIOLIUXCS C AIEMEHTAMU Hay4YHbIX OHATHH):
1. 3HaHMe U ycBOEHUE MaTepuaia Ha YPOBHE MUHUMAJIbHBIX TPEOOBAaHUM POTpaMMBbl, 3aTPYJHEHHUE MTPU
CaMOCTOSITEIbHOM BOCIIPOU3BEACHUN, HEOOXOANUMOCTh HE3HAUUTEIHLHON MOMOIIIH MPENOo1aBaTeNsl.
2. YMeHue paboTaTh Ha YpOBHE BOCIIPOU3BEICHUS, 3aTPyAHEHUS [IPU OTBETaX Ha BUJAOU3MEHEHHBIE
BOTIPOCHI.
3. Hanmmuame rpy0oit ommoOKy, HECKOJIBKAX HErpyOBIX MPH BOCIIPOU3BEICHUH U3YYEHHOTO MaTepHara,
HE3HAYUTEIbHOE HeCOOII0IEHIEe OCHOBHBIX MPABUII KYJIbTYPhl YCTHOM pedH.
Otmerka "2":
1. 3HaHMe U yCBOEHHUE MaTepuaia Ha YPOBHE HUKE MUHUMAJILHBIX TPEOOBAHUN IPOrPaMMBI, OT/I€TIbHBIE
npeacTaBIeHUS 00 U3yUYCHHOM MaTepuae.
2. OrcyTcTBHE yMEHHM paboTaTh Ha ypOBHE BOCIIPOU3BEACHHUS, 3aTPYIHEHHS MPU OTBETAX HA CTaHAAPTHBIE
BOIIPOCHI.
3. Hanmnume HECKONMBKUX TPYOBIX OMIUOOK, OOIBIIOr0 YKCIa HETPYOBIX MPU BOCIIPOU3BEICHUN N3YyUYEHHOTO
MaTepHuala, 3HaYUTeIbHOE HeCOOII0IeHUEe OCHOBHBIX MPABHJI KYJIbTYPhl YCTHOM peyH.

OueHka BbINOJHEHHUS MPAKTHYECKUX (JIa0OPATOPHBIX) padoT.

Otmerka "'S" cTaBUTCS, €CIIM YYEHUK:

1) mpaBUIIbHO ONIPEEIII LETb OMbITA;

2) BBITIOJHIII Pa0bOTy B TIOJIHOM 00bEME C COOJTIOICHHEM HEOOXO0IMMOM TTOCIIeIOBATEILHOCTH MPOBEICHHUS
OIBITOB Y U3MEPEHHUI;

3) caMOCTOSITENIHHO U PAIMOHAIIBHO BBHIOPAJ ¥ TIOJITOTOBHJI JJISI OTBITAa HEOOX0IMMOe 000pyI0BaHUE, BCE
OTIBITHI TIPOBEJ B YCIOBUAX M PEXKHUMAaX, 00ECTICUNBAIONIUX MTOIYICHHE PE3YIHTATOB U BBIBOJIOB C
HauOOIbIIEH TOYHOCTEIO;

4) Hay4HO TPaMOTHO, JIOTHYHO OMUCANl HAOIOIeHUS ¥ cPOPMYTUPOBAIT BEIBOJIBI U3 OMbITA. B
MIPEACTABICHHOM OTYETE MPABHJIBHO U aKKYPATHO BBITIOIHUI BCE 3aIMCH, TAOIHIIBI, PUCYHKH, TpadUKH,
BBIYHCIICHHS U CACal BHIBOIbI,

5) IpOSIBISIET OPraHU3aIMOHHO-TPYAOBBIC YMEHUs (TTOIIEP)KUBAET YHCTOTY pab0vero MecTa M Mops0K Ha
CTOJIe, SKOHOMHO UCTIOJIb3YET PACXOAHBIE MATCPUAIIBI).

7) SKCTIEPUMEHT OCYIIECTBIISET IO TUIAHY C YY€TOM TEXHUKH O€30MaCHOCTH M MPABHII PaOOTHI C
MaTepHaiaMi U 000PYOBaHUEM.

OtMmeTka "'4" cTaBUTCS, €CITM YUYSHUK BBITIOJHIII TPEOOBaHMS K orieHKe "5", HO:

1. OTBIT MPOBOJIMI B YCIIOBUSX, HE 00€CIIEUNBAIOIINX JOCTATOYHONW TOYHOCTH U3MEPEHHIA,

2. iy OBUIO TOMYIIECHO JABa-TPH HEJIOYETa,

3. wnu He 6osee oOHOM HerpyOoii OIMOKK U OJJHOTO HEJ0UeTa,

4. WY SKCTICPUMEHT MPOBEJICH HE TIOJHOCTHIO;

5. WM B ONIMCAaHUH HAOIIIOJICHUH U3 OIBITa JOIMYCTHII HETOYHOCTH, BBIBOJIBI CEIIAT HEIIOJIHEIE.
Otmerka "'3" cTaBUTCS, €CJIM YYEHUK:



1. mpaBUJIBHO ONPEIEIUII IIeJIb OIBITA; pAaOOTY BBIITOJIHAET IPABUIBLHO HE MEHEE YeM HAIOJIOBUHY, OJJHAKO
00BEM BBITTOJIHEHHON YaCTH TaKOB, YTO ITO3BOJISIET IMOJIyYUTh NMPABIIIBHBIC PE3YJIbTAaThl M BEIBOJIBI IO
OCHOBHBIM, IPUHIIUIHAIBHO BaXKHBIM 33JjauaM paboThl;
2. wm oa00p 000pyI0BaHUs, 0OBEKTOB, MATEPHAJIOB, @ TAK)KE pAOOTHI 10 HAYAITy OIBITA MTPOBEI C
MIOMOILBIO YYUTENIS; MU B XOJI€ TPOBEACHNUS OIbITAa M U3MEPEHUHN ObUIN TOMYyIIEHbI OIIUOKH B ONUCAHUH
HaOmoneHnH, HopMyITMpOBaHUH BHIBOJIOB;
3. OIBIT NPOBOJMIICS B HEPALIMOHATIBHBIX YCIOBHUSAX, YTO NMPHUBEIIO K MOJYUYEHHIO PE3YIbTATOB ¢ OOIbIICH
MOTPEIIHOCTHIO; WJIM B OTYETE OBLIN JOMYILIEHBI B O0IIEH CII0KHOCTH HE 00Jiee IBYyX OIINOOK (B 3alMMCsIX
€/IMHUILI, U3MEPEHUX, B BBIYMCICHUAX, Ipadukax, Tadiauuax, cxeMax, 1 T.4.) He IPUHIUIHAIBHOTO JUIs
TaHHOW pabOoThI XapakTepa, HO MOBJIHMABIINX Ha PE3yJIbTAaT BHIITOIHEHHS,
4. nomyckaeT rpyOyro OoIMOKy B X0Jie SKCIIepUMeHTa (B 00bICHEHUH, B 0DOpPMIICHUN padOTHI, B
COOJTIOICHUN TIPABWII TEXHUKU 0€30IIaCHOCTH IPU paboTe ¢ MaTeprajaMu U 000pyI0BaHUEM ), KOTOpast
UCTIPABIISIETCS TI0 TPEOOBAHUIO YUUTEIS.
OtMmertka "2" craBUTCS, €CIIN YUEHUK:
1. He ompeAeHI CAMOCTOSTEIBHO 1I€JTb OIBITA; BHIIOIHUI pabOTy HE MOJHOCTHIO, HE OATOTOBIII HYKHOE
o0opynoBaHue 1 00BEM BBITIOJIHEHHON YacTH pabOThI HE TIO3BOJISET CHIENATh MPABUIIBHBIX BHIBOJIOB;
2. WIN OMBIThI, U3MEPEHUS, BBIUNCIIECHUS, HAOIIOJCHNUS IPOU3BOIMIINCH HETIPABUIIBHO;
3. wm B xoJie pabOTHI M B 0TYETE OOHAPYKUIINCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUCHHBIC B
TpeboBaHUsX K oreHke "3";
4. nonmyckaert nBe (1 6oee) rpyOble OIMOKHU B X0/I€ SKCIIEPUMEHTA, B 00BICHEHHH, B 0()OPMIICHUH paboTHI,
B COOJIIOJICHUH MIPaBUJI TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ BellecTBaMH U 000pYJOBaHUEM, KOTOPbIE HE
MOJKET UCIPABUTH JIAXKE MO TPEOOBAHUIO YUHUTEIIS.

OneHka caMoCTOATEIbHBIX MUCbMEHHBIX H KOHTPOJIBHBIX PadoT.
OtMmertka "S" craBuTCS, €CIIN YUEHUK:
1. BeImonHMI paboTy 6e3 OMMOO0K U HEAOYETOB;
2) nonycTui He Oojiee 0JTHOTO HeloueTa.
Otmetka "4" cTaBUTCS, €CITM YUYEHUK BBITTOJTHIII Pa0OTY TOJHOCTHIO, HO JIOMYCTHII B HEM:
1. He 6onee oHOM HETPYOOIi OMMOKK U OJJHOTO HEJIOUETA;
2. wn He 06oJjiee ABYX HEA0YETOB.
Otmetka "3" cTaBuUTCS, €CIM YUSHUK NMPABUIBHO BBITIOJIHUI HE MeHee 2/3 paboThl U IOy CTHIT:
1. He Gosiee TBYX rpyOBIX OMIHMOOK;
2. wu He Gojee oiHOM TpyOo M OHOM HerpyOoii OIMOKH U OJJHOTO HEJI0UETa;
3. unu He 60Jee ABYX-TPEeX HErpyObIX OMMOOK;
4. uny ogHOU HeTpyOOil OIIMOKH U TPEX HEIOYETOB;
5. WM IpU OTCYTCTBUHU OLIMOOK, HO NP HATMYUH YETHIPEX-IISATH HEJA0UETOB.
OrMmertka "2" craBUTCS, €CIIN YUEHUK:
1. pomycTHII YKCIIO0 OMIMOOK U HEOUETOB IPEBOCXOIAIIEE HOPMY, IPH KOTOPON MOXKET ObITh BHICTABIICHA
oreHka "3";
2. WK €CIU MPaBUIILHO BBINOJIHUII MEHEE MOJIOBUHBI PAOOTHI.
OneHka BbINOJHEHHS TECTOBBIX PadoT 10 OMOJIOTHH:

OLICHKA MUHUMYM MaKCUMyM
5 90 % 100 %
4 71 % 89 %
3 51% 70 %
2 0% 50%

OneHuBanye NPOEKTHOH Pad0THI 0 OHO0JIOTHH

O011He TPe0OBAHNUA K MPOEKTHOM padoTe mo OUO0JIOrMH.

[IpencraBnsieMblii MPOEKT JOHKEH MMETh TUTYJBHBIM JHCT C yKa3aHHeM: ()aMWINH, MMEHHU, OTYeCTBa
UCIIOJIHUTEN U pyKOBOAUTENs (€l) MpoeKTa, Ha3BaHWE NPOEKTa, rojla HamucaHus paldoThl, yKa3aHHEM
esei 1 3a1a9 IPOeKTHON paboTHI.

Copep:xaHue MPOEKTHON pabOThI TOJKHO BKIIIOUATh TaKUE pa3/iesbl, Kak:



— BBEJCHHWE, B KOTOPOM OOOCHOBBIBAETCS aKTyaJIbHOCTh BBIOPAHHON WJIM paccMaTpUBaAEMOM
POOIIEMBI;
— MECTO ¥ BpeMs BHITIOJTHEHHS paOOTHI;
— KpaTKoe ONHCAHHE WCIOJIb3YEeMbIX METOIWK C CChUIKAMH Ha WX aBTOPOB (€CIH TaKOBHIE
HEOOXOAUMBI 7151 paOOThI MU UCIIOJIB30BAIMCH B HEH);
— CHCTEMaTHU3MPOBaHHbBIE, 00paOOTaHHBIE Pe3yJIbTaThl UCCIICIOBAHUIA;
— BBIBOJIBI, CACIIAHHBIC TTOCJIC 3aBEPIICHHS paOOThI HAJl TPOCKTOM;
— TMPaKTUYECKOE UCIIOJIIb30BAHKE PE3YIHTATOB MPOEKTA;
— coluanbHasi 3HAUUMOCTh MPOEKTA,
— mnpuioxeHue: ¢potorpaduu, CXeMbl, YePTEKHU, repOapruu, TaOIUIIBI CO CTATUCTUYECKUMH TaHHBIMH U
T.1.
Kpurepun olleHKHM IIPOEKTOB 110 OMOJIOTHH:

— YETKOCTb MOCTABJICHHOM IIETTU H 33]1a4;
— TeMaTH4YeCcKas aKTyaJbHOCTh U 00bEM HCIIOJIB30BaHHOM JTUTEPATYPHI;
— 00O0CHOBaHHOCTH BI)I6paHHI)IX MCTOOUK IJId ITPOBCACHUA I/ICCJ'ICZIOBaHI/II\/'I;
— TIOJHOTA PAcKPBITHSI BEIOPAaHHOW TEMBI IIPOEKTA;
— 00OCHOBAaHHOCTB BBIBOJIOB M UX COOTBETCTBHE TIOCTABIICHHBIM 3a/1a4aM;
— YPOBEHBb TPEICTABICHHBIX JAHHBIX, MOJYYEHHBIX B XOJI€ HCCICIOBAaHHS BBHIOPAHHOH MPOOIEMBI
(00BekTa), mx 00paboTKa (TIpru HEOOXOJUMOCTH);
— QAHAJIM3 MOJIYUYCHHBIX JaHHBIX;
— HaJINn4Yuc B pa60Te BbIBOJIa WJIM NPAKTHYCCKUX peKOMeHHaHHﬁ;
— kadecTtBO odopmieHHs paboThl (HanMW4yue (OTOMATEPUATOB, 3aPHCOBOK, CIHCKAa HCIIONIB3YeMOU
JUTEPATyphl, TepOAPHBIX MATEPHATIOB K MIPOEKTaM 10 OOTAaHUKE H T.JI.).
Kpurtepnu oieHKH BBICTYILUIEHHS TOKJIATYHKA 10 3a1HTE MPOEKTA:

— 000CHOBaHHOCTb CTPYKTYpPHBI AOKJIA/a;

—  BBIYJICHEHUE IJ1aBHOTO;

— TIOJIHOTA PACKPBITHSI BEIOPAHHOM TEMAaTHKH UCCIICAOBAHUS MIPH 3aIHUTE;

— HCNOJIb30BaHUE HATJISIIHO-UIUIFOCTPATUBHOIO MaTepHaa;

— KOMIIETEHTHOCTb, JPYAWPOBAHHOCTh JOKJIAAYUKA (BBICTYMAIOIIET0) W YMEHHE €ro OBICTPO
OpPUEHTUPOBATHCS B CBOEH paboTe MpH OTBETaxX Ha BOIPOCHI, 3aJjaBaeéMble KOMHCCUEH (WIEHaMU KIOpU
WM SKCTIEPTHOM KOMHUCCHEN);

— YpOBEHb MPEACTABICHUS NOKJIaJa MO MPOEKTy (YyMEHHE IOJIb30BAaThCs MPH M3JIOKEHUU JOKIaga U
OTBETax Ha BOIPOCHI MaTepUaaMi, MOJYYEHHbIMH B XOJ€ HCCIEIOBaHMA), YETKOCTh M SICHOCTh IpHU
OTBETAaX Ha BCE BO3HUKAIOIIME B XOJI€ JOKJIAJa BOIPOCHI MO MPOEKTY, YTO SBISETCS HEOTHEMIIEMBIM
MOKa3aTeaeM CaMOCTOSATEIbHOCTH BBIIIOJHEHUS PaOOThI [0 BEIOPAHHOM TeMe.

Jlutepatypa u cpeacTBa 00ydeHus:

[Tporpamma: [Iporpamma mo Guonoruu asns o0uieo6pa3oBaTeabHbIX MKOI (cOopHUK bruonorus. Pabouune
nporpammel. [Ipenqmernas muHus yaeOHUKOB «JIuHmst xu3Hm». 10—11 kmaccer: yue6. mocoOue st
o01ieo0pa3oBaTeIbHBIX. OpraHu3anuii: 6a3osslit yposeHs / B. B. [laceunux, I'. T'. IlIBenio, T. M. Edpumosa.
— M. : [Ipocseuienue, 2017

VYuaebnuk: bronorus. O6mas 6uonorus. 10-11 xi1.: yueOHUK 1151 00111€00pa30BaTENBHBIX YIPEKICHHUMN /
A.A Kamenckuii, B.B.Ilaceunnk, A.M.Py6uoB: - M., [Ipocsemenue. 2019 .
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2. M.B.Bgicorikast O6mras 6monorus 9-11 kimaccel: pa3HOYpPOBHEBBIC YIIPAKHEHHUS U TECTOBBIC 3alaHusi— Bonrorpan:
Vuntens,2008.

3. T.A.Adonnna. [Ipaktrnueckoe nocodue ¢ 3amanusamu.- M.:Popym-urTpa, 2009

4. ' .N.Jlepuep. Ypoku ouonorun. O6mas 6uonorus.10-11 kmaccer. TecTsl, Bompockl, 3anadn.- M.: 9kemo,2005

5. B.B. Ilaceunuk ABTOpCKas mporpaMma cpeaHero (ImojHoro) obiiero oopasoBanus no ouonoruu 10-11 kmaccer. —
M.: [Ipocha 2010

6. M.B. Onganosu4, H.W. CtapukoBa,E.M. ['amxuesa, E. 10.11lemukoBa buonorus 5-11kmaccer:pa3BepHyTOE
TeMaTH4YecKoe MiaHuposanue — Bonrorpan: Yuutens, 2009

A moznaro mup; derckas sanuknonenus: AMpuoun. Astrop b.®.Ceprees; - M.: 000 «Dupma «MzmaTenscTBo
ACT»»; O00 «Actpens», 2011. — 480 c.: mn.; JlJabopaTopHbIii TpakTUkyM. bromorus 6-11 kmace (yuebHoe
AJIEKTPOHHOE M3IAHHE).

7. J1.B.Copokuna. TemaTuueckue 3a4éthl o Ouonoruu B 10-11 knaccax - M.:Cepa,2008

8.«Emunas komnekuus Ludpposeix OOpazoBarenpHbIX PecypcoB» (Habop mudpoBeIX pecypcoB K yueOHUKAM JTHHAN

[Tonomapesoit M.H.) (http://school-collection.edu.ru/).

9.www.bio.1september.ru— razera «buoaorus -npuiokeHue K «1 ceHTI0ops».
10.http://bio.1september.ru/urok/ -Martepuaitel K ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO3AaH CAWT, OBLITH

onmy0JuKOBaHbI B razere "buonorus". ABropamu caiita mpojenana 0obiias padoTa Mo CHCTeMaTH3UPOBAHUIO
Ta3eTHBIX CTaTel ¢ YYETOM IIKOIBHOM y4eOHOH porpaMmebl 1o peamery "bruomorus”.

11. www.bio.nature.ru — Hay9HbIE HOBOCTU OMOJIOTHUN
12.http://ebio.ru/ - DnexTpoHHbIl YueOHUK «bronorus». CoaepkuT Bce pasaensl Onojaorun: 60TaHUKY, 300JI0THIO,

AQHATOMHMIO M (PM3HOJIOTHIO YENIOBEKA, OCHOBBI IINTOJIOTHH M TEHETUKH, 3BOJIIOIIMOHHYIO TEOPHIO M KOJIOTHIO. MoXeT
OBITh PEKOMEHJIOBAH YUAIIUMCS IS CAMOCTOSITENbHON paOOTHI.

13.http://www.gbmt.ru/ - l'ocymapcrBennsiii bruonorndeckuit myseit um. K. A. TumupsizeBa. Buptyanpasie
skckypeun: XKuBoTHbIe B MUbax u JiereHaax, JKuBoTHble-cTpouTesn, 3a00ta o moroMcTe, OnacHbIe )KUBOTHBIE.
[udposkie komuu GoHIa My3est MOT'YT OBITh UCIIOJIb30BaHbI B KAUECTBE MILTFOCTPAITHIA




KanengapHo-reMaTuueckoe niiaHupoBanue no oumosiornu B 11 kiacce, B Tom
YyHCcJIe ¢ y4eToM padoyeil mporpaMMbl BOCIIMTAHUSA:

\ Howmep u Tema ypoka ITo miany DaKTHYeCKH

1. TomynaunoHHO-BUIOBOH ypOBEHb: 00IIast XapaKTEPUCTHKA.

2. Bupn, ero kpurepuu. Ilpaktuueckas padora «CpaBHEHHE BUIOB 110
MOpP(OJIOTHUECKOMY KPUTEPUIO».

3. Tlomynsauus — 3jieMeHTapHas €UHHIIA SBOJIIOLIMH.
4. Pa3BuTHE 3BOJIIOLIMOHHBIX HEH
5. DOBomounonHas teopus Y. Jlapsuna
6. CuHTeTHueckas TEOpHs IBOIIOIUN
7. CBUIETENbCTBA 3BOJIOLUH )KUBON IPUPOJIBI.
8. JIBmXylue Cuibl 3BOTIOIUN
9. BnusiHME OBMXKYLIMX CUJI SBOJIIOIMH HAa TEHO(OH/T MOMYJISLIH.
10. HamrpaBieHust HBOJIIOIUH.
11. MHOroo0pa3sue opraHu3MoB Kak pe3yJbTaT SBOJIIOIHUH.
12. N3onsuus.
13. 3axon Xapau-BaiinOepra
14. Pemenue 3aay Ha 3akoH Xapau-BaiinOepra
15. EctectBeHHBIN 0TOOD Kak (haKTOp IBOIFOIHA
16. [TonoBoit oTOOP.
17. Ctpareruu pa3MHOXKEHHUS
18. MuKpO3BOITIOLINS U MAKPOIBOIIOIIHS
19. HampaBneHust 3BOTIOIUN
20. ITpunuune! knaccupukaunu. CucremaTika
21. Pemrenne 3a1a4 Ha KJIACCUPUKALIUIO.
22. 3ayeTNel 1o TeMe IBOJIIOLIUS.
23. Pemenne 3aganuii EI'D mo Teme 3BOJIIONMS.

24. Pemenne 3aganuii EI'D mo Teme 3BOJIIONMS.




25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35

36.

37.

38.

39.

40.

41

42.

47.

48.

49.

50.

DKOCHCTEMHBIH YpOBEHb: 00111asi XapaKTepPUCTHKA.

Cpena obuTaHus OpraHU3MOB

Okosornyeckue (GakTopbl U pecypebl

Brnusiaue sxonornyeckux (pakTopoB Cpeibl Ha OpraHu3MBbI
[TpucnocobaeHns: OpraHu3MOB K ICHCTBUIO SKOJIOTHUECKIX
daxrTopos. [Ipaktudeckas padora «Onucanne MPUCTIOCOOIEHHOCTH
OpraHu3Ma u €€ OTHOCUTEIIBLHOTO XapaKTepay

Okosornyeckue cooduiectra. bruoreoneHos.

Pa3nooOpasue sxocucrem.

EcrecTBeHHBIE U HCKYCCTBEHHBIE SKOCHCTEMBI

BzaumooTtHomeHus OpraHnu3MoOB B 3KOCUCTEMC

Dkonoruyeckas HUIIA.

. IlpaBuio ontumanbHOro gypaxuponanus. [lpaktuyeckas padora

«CocTaBieHHe NHIIEBbIX IENei».

Bunosas v mpocTpaHCTBEHHAs CTPYKTYpa IKOCUCTEMBI
Tpoduueckas cTpykTypa 3KOCHCTEMBI

KpyroBopot BemiecTs 1 MpeBpamieHne SHEPTHH B IKOCUCTEME
[IpoayxTUBHOCTH COOOIIECTBA

VY CcTOMYUBOCTH M JUHAMHKA YKOCUCTEM.

. DKoJIOTHY€ECKasl CyKILIeCcCus

Coxpanenne OuopazHooOpa3usi Kak OCHOBA yCTOMYHUBOCTH
9KOCHUCTEMBI.

43. IlocmencTBus BIMSAHUS ASITEIHFHOCTH YEJIOBEKA HA DKOCHCTEMBI
44. 3ageTrNel 1o TemMe SKOJIOTHS.

45. Pemenue 3amaguit EI'D mo TeMe >KoI0rus.

46. Pemtenne 3agaguii EI'D o TeMme 3Ko0m0rus.

Pemenue 3amanuii EI'D o TeMe sKoJI0THS

buocdepnblit ypoBeHb: 00111ast XapaKTepPUCTHUKA.

VYuenue B.M. Bepnazackoro o 6uocdepe

OBosmonus duochepbl




51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Crpykrypa 6uochepsi.

OyHKIMH KUBOTO BemtecTBa. Hoocdepa.

Kpyrosopor BemecTs B Ipupoje

Kpyrosopot Bob!.

Kpyrosopor kucnopona.

Kpyrosopor yriepona.

Kpyrosopor a3ora.

DBourorus Ouocdepsl. 3apokKICHUE KU3HH.

DBosrorus ouocdepsl. Kuciopoanasi peBoromms.

BrusitHue denoBeka Ha SBOJTIOIHIO OUOC(EpEHI.

61.

62.
63.

64.

65.

66.

67.

68

69.

70.

71.

72.

73.

74.

75.

[IpakTnueckas pabora «Pemenue 3a1ay Ha GUOTEOXUMUYECKHE
UKJIIBD.

3auetNel mo Teme Guocdepa.
Pemenwue 3ananuii EI'D o teme 6uochepa

Pemenue 3ananuii EI'D o teme 6uocdepa
Pemenwue 3ananuit EI'D o teme 6uocdepa

T'unotessl 0 MPOUCXOKIACHUH KU3HU.

COBpCMCHHBIe MNPEaACTAaBICHUA O IIPOUCXOXKACHUN KU3HU.

. OcHoBHBIE 3Tanbl POPMUPOBAHUS KHUIHU.

['unoTe3bl MPOUCXO0XKICHUS 3YKapHOTOB.

PazButue xu3nu Ha 3emie. Karapxeii, apxeil 1 mpoTepo3ou.

Pa3zButure xu3Hu Ha 3eMiie B paHHEM MaJIe030€.

PasButue xu3Hu Ha 3eMiie B IIO3HEM HaJI€030€.

PasButue xxu3Hu Ha 3emie. Me30301.

PasButie xu3au Ha 3emie. Kalino3oii.

3auetNel mo Teme IIponcxoxieHue KU3HHU.




76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

&9.

90.

91.

92.

93.

94.

95.

96.

97.

[IpakTnueckas pabora . «PazButue KU3HU Ha 3eMiie»
Pemenue 3amannii EI'D o Teme npoucxoxaeHne Ku3Hu

Pemenue 3amannii EI'D o Teme npoucxoxaeHre u3H1 Ha
3eMIIE.

CoBpeMeHHbIE MPEJICTABICHUS O POUCXO0XKICHUH YeTIOBeKa.
DBOJIOLUS YeIOBeKa (aHTPOIOTeHE3).

JIBIKyIIIME CHITBI aHTPOTIOT€He3a

Pacel yenoBeka, UX MPOUCXOXKICHUE U €TUHCTBO.
DBOJIOLUS YeIO0BeKa

Ponb yenoseka B 6nochepe

3auetNel mo Teme aHTpoOIIOTeHE3.

[IpakTnueckas pabora «AHaIU3 U OLEHKA Pa3IMYHBIX TUIIOTE3
(opMHPOBaHUS YETIOBEYECKHUX PaCH.

Pemenue 3ananuii EI'D 1o TeMe npoucxoxieHue 4ea0BeKa.
Pemenue 3ananuii EI'D 1o TeMe npoucxox1eHue 4ea0BeKa.
HToroBast KOHTpOJIbHAs paboTa.

[ToBTOpeHue TeMBI: «Pa3BUTHE 3BONIOLIMOHHBIX UJIEH
(ITonroroBka k EI'D)

[ToBTOpEHME TEMBI: «DBOJIIOIIMOHHOE YUeHUE. MUKPOIBOTIOLMS»
(IToaroroBka k EI'D)

IToBTOpEHME TEMBI: « DBOIIOLMOHHOE YueHHE. MaKpO3BOIIOLMS
(ITonroroBka k EI'D)

[ToBTOpenue Tembl: « CHHTETHYECKAs! TEOPHUS SBOTIOLIUM
(IToaroroBka k EI'D)

IToBTOpEHME TEMBI: « DKOCUCTEMHBIN YPOBEHBb. JKOJIOIMUECKHE
daktopsel u pecypeb»  (ITonrotoska k EI'D)

[ToBTOpEHME TEMBI: «DKOCUCTEMHBIN YPOBEHb. JKOJIOTUYECKUE
coobmectBay ([Toaroroka k EI'D)

IToBTrOpenue Temsl: «Pa3BuTHe OpraHu4ecKoro Mupa»
(ITonroroBka k EI'D)

[ToBTOopenue Temsl: «IBomtonus yenoBeka» (IToaroroska k EI'D)




98. IloBTropenue temsl: «brocdepa u yenosex» (Iloaroroska xk EI'J)

99. TloeTopenue Temsl: «Lluronorus» (Iloaroroska k EI'D)

100. [ToBTopenue tembl: «OnTorenes» ([logroroska k EI'9J)
101. [ToBTopenue temsbl: «I'eneruka» (Ilogroroska xk EI'J)

102. Peseps.
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