MYyHULMITIAIbHOC aBTOHOMHOC 00111e00pa30BaATEIbHOC YUPCHKACHHC

«LlenTp obpaszosanus Ne7» um. ['epos PD HO.C.HUrurosa

VrBepK/iato
PaccMOTPeHO: COracoBano - HPT AL
LI ROJIBHBIM MCTOAHMYCCURNHM L1 aroniuCCREM CUBCTON M,f"i;ﬁfj;@m%? M?&()Sf «l lO No7»
OOBCAMHCHHUCM PYKOBOAITE ‘/H I o OO O et P ) lﬂ C. Ururosa
sam. pykogoaurens CI no HMP m Tuxomuposa M.O. / ¥ '@;cl),l y IKOBa
3 eccoHoBa A.ll [TpoTokosi Ne 1 ot 30.08.23 [l § £

[Tporokon Ne.1 ot 22.08.23

Pabo4as nporpamma

[10 IIPCIAMECTY:
«buosiorusi»
(6a30BbIH YPOBEHb)
10-11 kiacc

(cpoku peasnuzaiinu: 2023-2025y4.roaa)

Yuurelb TKK:
[ Tnuyruna HO.B.

Mk Casia
2023



l. INOACHUTEJIbHAS 3AIINCKA

Pabouas mnporpamma mo Kkypcy «buonocus» 6 10-11 knaccax pa3zpaboTaHa Ha OCHOBE

JOKYMCHTOB U HOPMATHBHBIX AKTOB!:

HopmaTtuBHO-nipaBoBasi 6a3a

3akona «O0 obpazoBanum» No273-D3 ot 29 nexabps 2012 r.;

[Tlpuka3 Munobpuayku P® ot 17.12.2010 Nel897 (B pen. or 31.12.2015) «O6
yTBepkAeHUH  (eAepalbHOr0  TOCYAapCTBEHHOro  00pa3oBaTeNbHOTO  CTaHAapTa
OCHOBHOT'O 00111er0 00pa30oBaHUs»;

[Ipukaza MunuctepcTBa npocenieHus Poccuiickoit @enepanun ot 28.12.2018 1. Ne 345
«O denepanbHOM TepedHe Y4YEOHUKOB, PEKOMEHIYEMBIX K HCIIOJIB30BAHUIO IIPH
peanu3anii UMEIOIIX TOCyIapCTBEHHYIO aKKPEIUTALUI0 00pa3oBaTeNbHBIX MPOrpaMM
HAYaJIbHOTO O0IIEr0, OCHOBHOTO OOIIIEro U CPeAHEro 001ero o0pa3oBaHus»;

[Tucemo MunoOpunayku Poccun ot 28.10.2015 N 08-1786 «O pabouux mporpamMmax
y4eOHBIX PEIMETOBY;

[Tpuxa3za MunucrtepcrBa oopazoBanusi Poccuiickoit denepaunu ot 09.03.2004 r. Nel1312
(pen. ot 01.02.2012) «O6 yTBepxkaeHuu (enepaabHOro 0a3UCHOTO Y4eOHOro IlaHa U
NPUMEpPHBIX YUYeOHBIX IUTAHOB JUIsi 0Opa3oBaTeNbHBIX YyupexiaeHud Poccuiickoit
®deneparyy, peal3yoNuX MPOrpaMMbl 00IIIero 00pa3oBaHUsY;

[Tpukaza MunucrepcTBa oopazoBanus Poccuiickoit @eaepamnnu ot 09.03.2004 1. Nel1312
(pen. ot 01.02.2012) «O6 yTtBepxkaeHuu (enepaibHOr0 0a3UCHOTO YYEOHOTro IIaHa U
IOPUMEpPHBIX y4YeOHBIX IUIAHOB JUIs OOpa3zoBaTelbHBIX YupexaeHuid Poccuiickoii
deneparuy, peanu3yroMx MporpaMmsl oo1ero oopasoBanus»; [Ipukaz Munucrepcraa
npocsenienust Poccuiickoir ¢eneparun ot 22 mapta 2021 roma Ne 115 « OO0
yrBepxkaeHun [lopsaka opraHuszany OCyIIECTBIEHUS 00pa30BaTEIbHON /EATEIbHOCTH
[0 OCHOBHBIM 00111€00pa3oBaTeIbHBIM MpPOrpaMMaM — 00pa3oBaTeIbHBIM MpOrpaMMaM
HayaJIbHOT0, OCHOBHOI'O OOILEro U CpeJHEro oO1ero o0pa3oBaHus»;
CanutapHo-3nujemMuosiornyeckue mnpasuiga M HopmatuBel CanlluH 2.4.2.2821-10
«CaHUTapHO-3INIEMUOJIOTMYECKIE TPeOOBaHUS K YCIOBHSIM U OpraHU3aluu OOyUeHHs B
o0mieo0pa3oBarenbHbIX opranuzanusx», Canurapusie npasuia CII 2.4.3648-20 ot 28
centsiops 2020 Ne 28, Canurapubie npaswia u Hopmbl CAHIIMH 1.2.3685-21 ot 28
auBaps 2021 roga;

OOII cpeanero obmiero oopazoBanuss MAOY «llentp o6pazoBanust No7»

[Tonoxxenne mo pa3paboTke W yTBEepkACHUIO pabounx mporpamm MAOY «llentp
obpazoBaaust No7y;

Y4eOHblIi m1aH 00pa3oBaTeIbHON OpraHU3aIHHg;



e [lonoxenue 00 opranuzanuu JUcTaHIIMOHHOTO 00yueHuss MAOY «lleHtp oOpazoBaHus
No7» ot 31 mapra 2020 rona.

VYyeonuk: buomorms 10 ki.: ydeOHHMK 1 0OIIe0Opa30BaTEIbHBIX YUYPEKIECHUN: 0a30BBIN
ypoBenb / B.B.Ilaceunuk, : - M., [IpocBemenue./Iunus xu3an.2019.
VYuebnuk: buonorus 11 xi.: yuyeOHuK s 00ImeoOpa3oBaTENbHBIX YUYPEKICHHUNA: Oa30BbIMA
ypoBenb / B.B.Ilaceunuk, : - M., [IpocBemenune. Jluaus xuznau. 2020
Coopnauka buonorus. Paboune nporpammel. [IpeamerHas nuHus y9eOHUKOB «JIMHHS >KU3HWY.
10—11 xmaccer: yue0. [Tocobue st obeoOpazoBarenbHbix. Opranusaiuii: 6a30BbI YPOBEHb /
B. B. Ilaceunux, I'. T'. llIsenio, T. M. Epumona. — M. : IIpocsemenue, 2017
MecTo npeaMera B yueOHOM IJIaHe

[Tporpamma pa3paboTana ¢ y4ETOM aKTyalbHBIX 3a7a4 00y4YeHHUsI, BOCIIUTAHUS U Pa3BUTHUS
oOyuaromuxcs. [IporpaMMa yduThIBaeT yclnoBHS, HEOOXOAUMBIE ISl pa3BUTHs JTUYHOCTHBIX U
MIO3HABATEJBHBIX KAYeCTB 00YJaOLIHXCS.

B cootBercTBUM ¢ y4eOHBIM IIAHOM Kypca OHMOJIOTMM Ha CTYIIEHH CpeIHEero (IOJHOTO)
o0miero o0pa3oBaHMs MPEANIECTBYET Kypc OMONOTMH OCHOBHOW mIKONbl. Ha m3yueHue kypca
ouonorun (6aza) B 10-11 kmaccax orBomutcs 68 4, mo 34 yaca Ha y4yeOHbId rox (mo 1 4 B
HEJIEIIO).

OcBoenue mporpamMmbl 1O OHOJOTHHM OOECHeYMBaeT OBJIAJCHHE OCHOBaMH y4eOHO-
HCCJIEIOBATENLCKOM 1eATeIbHOCTH, HAYYHBIMU METOAAMH PEIICHUS Pa3IMYHbIX TEOPETHUYECKUX
U MpakTHYecKuX 3ajad. M3yuenue Owuonoruu Ha 0a30BOM YpOBHE OPHEHTUPOBAHO Ha
oOecnieyeHre o0e00pa3oBaTeIbHON U OOLIEKYIBTYPHOM MOATOTOBKH BBITYCKHUKOB.

Ha ©0a3oBom ypoBHe wusyuenue npeamera «buonorus», B yactu (HOpMHUPOBAHUS Y
o0yyaromuxcsi HAy4HOTO MHPOBO33PEHHUS, OCBOEHHUS OOIIEHAayYyHBIX METOOB, OCBOCHHMS
MPAKTUYECKOTO TPUMEHEHUS HAayYHBIX 3HaHUW, OCHOBAHO HA MEXKIPEIMETHBIX CBSI3AX C
npeaMeTaMu 00J1acTel eCTeCTBEHHBIX, MATEMaTHYECKIX U TyMaHUTAPHBIX HAYK.

Obwas xapakmepucmuxa y4eoHo2o npeomema

B cucreme ecrecTBeHHO-HAyyHOro oOpa3oBaHUs OHONOIMsA Kak y4eOHBIH Mmpeamer
3aHMMaeT BaXHOE MecTO B (OPMHUPOBAHWHU: HAYYHOM KapTUHBI MHpPA; (YHKIIMOHATHHON
TPaMOTHOCTH, HEOOXOIWMOMW Ui TIOBCEAHEBHOM >KM3HM; HAaBBIKOB 3/I0POBOTO M 0€301acHOTO
JUTSL 9eJIOBEKa W OKPYKAIoMIel cpeqsl 00pasa )KU3HHU; SKOJIOTHYECKOTO CO3HAHUS; IIEHHOCTHOTO
OTHOIIEHWSI K >KMBOW TIPUPOJE | YEIIOBEKY; COOCTBEHHOW MMO3WIIMM TIO0 OTHOIICHHIO K
O6uonornyeckoi HMH(OpMAINK, TOTy4aeMOl M3 pa3HbIX MCTOYHHMKOB. M3yueHue Ouoioruu
co3J1aeT yCJIOBUS i1 (GOPMUPOBAHUS y o0yJaromuxcs WHTEIIEKTYalbHBIX,

TpaXXJaHCKHUX, KOMMYHUKAIMOHHBIX 1 I/IH(bOpMaI_[I/IOHHI)IX KOMHCTGHHI/Iﬁ.



N3yuenne  kypca  «buonorusi» B cTapuied  IIKOJE  HaNpaBJIEHHO  Ha
pelleHune CleayoIuX 3a1ay:

1) ¢opmupoBanue CcHCTEMBl OHOJOTMYECKMX 3HAHMM KaK KOMIIOHEHTa €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUDAa;

2) pasBuTHe JUYHOCTH oOyyaromuxcs, ux UHTEIJICKTyaJIbHOe u
HPAaBCTBEHHOE COBEPIICHCTBOBAaHUE, (OPMHUPOBAHHME Y HUX TYMaHUCTHUYECKHX OTHOIICHUHN U
HKOJIOTHYECKH 11eTIECO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOM IEATEIBHOCTH;

3) BbIpabOTKY NOHMMaHMS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHUU OMOJIOTHH, @ TAKXKe
dbopMupoBaHHE OTHOIIEHUS K OWOJIOTMM KaK BO3MOXKHOM 00jacT Oyaylield HpakTHUYeCKOn
JESITEIbHOCTH.

ey Ouonorunueckoro oOpa3oBaHus B CTapuiei MKojie GOpMyTUPYIOTCS Ha HECKOIBKUX
YPOBHSIX: TJI00QJIbHOM, METANPEIMETHOM, JIMYHOCTHOM M MPEIMETHOM, Ha YPOBHE TPeOOBaHUIA
K pe3yJbTaTaM OCBOCHHSI COACPKAHUS MPEIMETHBIX POTPAMM.

['moGanpHbIe 1EHM OMOJIOTHYECKOro 00pa3oBaHUS SBISIOTCS OOMIMMH ISl OCHOBHOW W
CTapIIeH IIKOJIBI U ONPEACISAIOTCS COLMANTBHBIMH TPEOOBAaHUSAMH, B TOM YHCIE HM3MEHEHHEM
COLMAIBHOW CHUTYallMd pPa3BUTHA — POCTOM MH()OPMAIIMOHHBIX MEPErpy30K, H3MEHEHHEM
XapakTepa M CHOCOOOB OOIIEHUS | COIMAIBHBIX B3aUMOACHCTBUN (00BEMBI M CHOCOOBI
noJyuyeHus: UHGOpMaIMK MOPOXKIAIOT PSATl OCOOCHHOCTEH Pa3BUTHSI COBPEMEHHBIX MOJAPOCTKOB).
Haubonee npoyKTHBHBIMH TUIST pelieHus 3azaq pa3BUTHUA MOJIPOCTKA
ABJISIOTCS COLIMOMOpaJIbHAs U UHTEJUIEKTyallbHasl B3POCIIOCTb.

ITomumo 3TOTO, rJ100aTbHBIC eau bopmynupyroTCs c YIETOM
paccMOTpeHHs OMOJIOTHYECKOro 00pa3oBaHMsl Kak KOMIIOHEHTa CHCTeMbl 0Opa3oBaHUS B
I[EJIOM, TIOATOMY OHU SIBJISIIOTCSL Hanbosiee 0OLMMU U COITMAIbHO 3HAYUMBIMH.

C yu€ToM BBINIICHA3BAaHHBIX MOJIX0/I0B TII00aTEHBIMU HEISIMH
OMOJIOTMYECKOT0 00pa30BaHUS SIBJISIFOTCS:

e comuagu3anus oOyJaromuXxcsi Kak BXOXKIEHHE B MHUpP KYJIbTYPHI U COIMATBHBIX
OTHONICHMH, OoOecreynBaroiee BKIIOUEHUE YYalluXcsi B Ty WM UHYIO TPYIIy
1100 OOIIHOCT, — HOCUTENA €€ HOpM, LIEHHOCTEH, OPHEHTAIMi, OCBaBaEMbIX B
nporiecce 3HAaKOMCTBA ¢ MUPOM JKUBOW TIPUPOJIBI;

e npuodIIeHHne K MO3HABATEIHbHON KYJIbType KaK CUCTEME
MO3HABATENBHBIX (HAyYHBIX) IEHHOCTEH, HAKOIUICHHBIX OOImIecCTBOM B cdepe
OMOJOTrNYECKON HAYKH.

e Jlomumo oarToro, Ouonormyeckoe oOpa3oBaHME Ha  CTapliedl  CTYNEHHU

MPU3BAaHO 00ECTICUUTh:



® OpPHMEHTALMIO B CUCTEME ITHYECKUX HOPM U LIEHHOCTEH OTHOCUTEJIBHO METOOB,
pe3yJIbTaTOB U AOCTHXKEHHI COBPEMEHHOM OMOJIOrMYecKOl HAYKH;

e pa3BHTHeE [T0O3HABATENBHBIX KAaueCTB JUYHOCTH, B TOM YHCIIE MO3HABATEIbHBIX
MHTEPECOB K M3YyYEHUIO OOHIMX OHOJIOTHYECKHX 3aKOHOMEPHOCTEH U CcaMoMy
MIPOLIECCY HAYYHOTO MMO3HAHUS;

e oBJIaJleHHe yueOHO-TI03HABATEIbHBIMU u LIEHHOCTHO-
CMBICJIOBBIMU KOMIETEHTHOCTSIMU  JUIsl  (DOpMHUpOBaHMsSI  [O3HABATEIbHOM H
HPABCTBEHHOM KYJIbTYpbl, HAay4YHOI'O MHPOBO33pPEHMS, a TaKKe€ METOJ0JIOTHEN
OMOJIOTMYECKOI0 FKCIIEPUMEHTa U 3JIEMEHTAPHBIMU METOJaMU OMOJIOTMYECKUX
HCCIICIOBAaHUII;

e ¢opMHupoBaHMe KOJOTUYECKOTO CO3HAHMS, LIEHHOCTHOTO OTHOLIEHHS K JKUBOM
MPUPOJIC U YETIOBEKY.

Mecmo kypca buonocuu 6 yuebHom niame

[lannas paGoudas mporpaMMa paccyMTaHa Ha IpoBeleHUE | yaca KJIacCHBIX 3aHSATHHM B
HEJICITI0 IIPU U3y4eHUH mpeamera B TedeHue nByx JieT (10 u 11 kmaccer). O01mee uncio yaeOHbIX
yacoB 3a 2 roja oOydeHus coctaBisieT 8 4, u3 HuX 34 4 (1 u B Henento) B 10 knacce, 344 (1 4 B
Heneno) B 11 kiacce.

Kypcy Ouwonormm Ha CTymeHH CpeaHero oOmero oOpa3oBaHUS NPEAIIECTBYET KypC
OMOJIOTHH, BKJIIOYAIOIIUNA SJIEMEHTApHBIE CBEACHUS 00 OCHOBHBIX OMOJIOTMYECKUX OOBEKTaxX.
Copnepxanne Kypca OMOJIOTMM B OCHOBHOM IIKOJIE, CTYKHT OCHOBOW Ul M3y4eHHs OOLIUX
OMOJIOTHYECKUX 3aKOHOMEPHOCTEH, TeOpUid, 3aKOHOB, TMIIOTE3 B CTaplIeil MiKoje, rae ocoboe
3HaueHUe NPUOOPETAIOT MUPOBO33PEHUECKHE, TEOPETUUECKUE TOHSITHSL.

Takum o0Opa3zoMm, coaepkaHue Kypca OHOJOTMM B CTaplied IIKoJyie, OoJjee MOJIHO
packpbiBaeT 0OIIMe OMONOTHYECKHe 3aKOHOMEPHOCTH, MPOSBISIONIMECS Ha Pa3HBIX YPOBHSIX

OopraHu3alnuunu JKMBOM Mpupoabl.

Il. INNIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPEIMETA
B pesyabrare u3ydyeHusi yueOHoro npeamera «buosiorusi» Ha ypoBHe cpeaHero (I0JHOro)
o01mero o0pa3oBaHus BBIIIYCKHUK HA 0230BOM YPOBHE HAYYHTCH:
" pacKpbIBaTh Ha MpHUMepax pojib OHOJOTHH B (POPMHPOBAHMH COBPEMEHHOMN HAy4HOMH
KApTHUHBI MUpPA U B IPAKTUYECKON JIEATEIbHOCTH JIFOIEH;
" [IOHUMAaTh M OINMKCHIBATH B3aUMOCBS3b MEXKIY €CTECTBEHHBIMH HayKaMH: OMOJIOTHEH,

(I)PI3PIKOI>1, XHMHCf/'I; YCTaHABJIMBATH B3aUMOCBA3b IIPUPOJHBIX HBHCHHﬁ;



MOHUMATh CMBIC, pasnu4arth u OIHCHIBATh CUCTEMHYIO CBSI3b
MEX/1y OCHOBOIIOJIAralOUIMMH ~ OMOJOTHMYECKUMHU  TOHSATHSAMHU:  KJIETKa, OpraHu3M,
BUJI, 9KOcucTema, bnocdepa;

IPOBOJIUTH OSKCIEPUMEHTHI IO M3YyYCHHIO OHOJOTHMUYECKUX OOBEKTOB U SIBJICHHUH,
OOBSCHATH PE3yIbTAThl SKCIIEPUMEHTOB, aHATU3UPOBAThH UX, (DOPMYIUPOBATH BHIBODI;
UCIIOJIb30BAaTh OCHOBHBIE METOAbl HAyYHOTO IO3HAHHUS B Y4EOHBIX OMOJIOTHYECKUX
UCCIICIOBAaHUAX, MMPOBOAUTH SKCIIEPUMEHTHI 10 M3YYECHHUIO OMOJIOTMYECKHX OOBEKTOB M
SIBJICHUN, OOBACHATH PE3YIbTAThl HKCIEPUMEHTOB, AHAIU3HPOBATh MX, (POPMYIUPOBATH
BBIBO/IBI;

dbopMynUpoOBaTh THIIOTE3bl HA OCHOBAHUHU NPEIOKEHHONW OMONIOrHYecKoi nHpOopMaun
U TIpeJylaraTb BapUaHThl IPOBEPKU TUIIOTES;

CpaBHUBATh OMOJIOTHUECKHE OOBEKTHI MEXKIY COOOW MO 3aJaHHBIM KPUTEPHUSIM, IENaTh
BBIBOJIbI U YMO3AK/IIOUEHUS HA OCHOBE CPABHEHUS;

000OCHOBBIBAaTh €IMHCTBO >KMBOM W HEXHBOW MPUPOJBI, B3aUMOCBS3M OPTaHU3MOB U
OKPY>KaIOIIeH cpeibl Ha OCHOBE OMOJIOTUYECKUX TEOPHUA;

IPUBOJIUTH TPUMEPHI BELIECTB OCHOBHBIX TIPYII OPraHUYECKUX COECIUHEHHM KIETKU
(OenKoB, )KUPOB, YIIIEBOJOB, HYKIEHMHOBBIX KHCIIOT);

pacro3HaBaTh KIETKU (IIPOKAPUOT U IYKApUOT, PACTEHUN U >KMBOTHBIX) MO OINHUCAHUIO,
HA CXEMAaTUYECKUX HU300paKEHUSIX; YCTAaHABIMUBATH CBS3b CTPOCHHUS U (YHKIUI
KOMIIOHEHTOB KJIETKH, 0OOCHOBBIBATH MHOT000Opa3He KJIETOK;

00BSACHATH MHOTOOOpa3ue OpraHu3MOB, IPUMEHSS BOJIIOLUOHHYIO TEOPHIO;

OOBSICHATh IPUYMHBI HACJIEACTBEHHBIX 3a00JI€BaHU;

BBIBJISITH ~ M3MEHUYMBOCTH Yy  OpPraHU3MOB;  CPaBHMBAaTb  HACJIEICTBEHHYIO U
HEHACJIEJICTBEHHYIO H3MEHUNBOCTD;

BBISIBJISITD Moposioruyeckue, ¢duznonoruyeckue, MOBE/IEHYECKUE a1aNTalluu
OpPraHU3MOB K cpejie OOMTaHus U JeHCTBUIO HKOJIOTMUECKUX (DaKTOpOB;

COCTaBJIATh CXEMbI IEPEHOCA BEIIECTB U HHEPTUU B SKOCUCTEME (L€ MUTAHUS);
NPUBOJIUTH  JIOKA3aTEIbCTBA HEOOXOAMMOCTH COXpaHEHUs OHOpa3zHOOOpasust I
YCTOWUYMBOTO Pa3BUTHUS U OXPaHbI OKPYKArOLIEN CPEJIbl;

OLIEHUBATh JIOCTOBEPHOCTh OWOJIOTHYECKOM HWH(POpMAIMK, TOIYYEHHOU U3 pasHbIX
HCTOYHUKOB;

NPEJCTaBIATh OMOJOTMUYECKYl0 HH(MOpMAalKI0 B BHAE TEKCTa, TaONMIIbI, rpaduka,
JarpamMMbl U J1eJ1aTh BBIBOJIbI HA OCHOBAaHUH MPEACTABIEHHBIX JaHHBIX;

OLICHUBATh POJIb JIOCTUKEHUN TEHETHKH, CEJIEKUUH, OMOTEXHOJIOTUH B MPAKTHUYECKOM

ACATCIIBHOCTH YCJIOBCKA,



" OOBSACHATH HEraTHMBHOE BIMSHHE BEIIECTB (QJIKOTOJs, HUKOTHHA, HAPKOTHUECKUX
BEIIECTB) Ha 3apO/IbIIIEBOE PA3BUTHE YETIOBEKA.

BoinyckHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUHTHCS:
— dasamb  Hayumoe  O0OvACHeHue — OUONO2UYEeCKUM  akmam,  NpoYeccam, A61eHUsM,
3AKOHOMEPHOCMAM, UCHONb3YS OUOIo2UYecKue meopuu (KemouHyro, 60I0YUOHHYI0), YueHUue O
buocgepe, 3aKk0HbI HACIEOCMBEHHOCIU, 3AKOHOMEPHOCMU USMEHYUBOCMU,;
— Xapakmepu3oeams CO8pPeMeHHble HANPAaBleHus 6 pa3zeumuu OUOI02UU; ONUCHIBANb  UX
B03MOJHCHOE UCNONL308AHUE 8 NPAKMUYECKOU 0esIMeNbHOCMU,;
— CpasHuBamv cnocoowl OeleHuss Kiemku (Mumo3 u metios),
— pewamsv 3a0ayu Ha nocmpoeHnue Gpaemenma emopou yenu JHK no npeonoscennomy
¢paemenmy nepsoii, uPHK (MPHK) no yuacmxy /[HK;
— pewiams 3a0a4u Ha onpeodeleHue KOAUYeCmead XpPOMOCOM 6 COMAMUYECKUX U NOJO0BbIX
KIemKax, a makxdce 8 KIemKax neped HayaioM oOeleHus (Meuosa uiu Mumosa) u no e2o
OKOHYAHUU (OJI51 MHO2OKIIEMOYHbIX OP2AHUZMOB);
— pewiamy 2eHemudeckue 3a0auu HA MOHOSUOPUOHOE CKpewjusaHue, COCmagiims Ccxembl
MOHOCUDOPUOHO20 — CKpewusanus, NPUMEHss — 3aKOHbl HACIeOCMBEHHOCMU U UCNOb3Ys
OUONI02UYEeCKYI0 MEPMUHONO2UIO U CUMBOIUKY,
— ycmauasiueams mun HAC1e008aHUs U XapaKmep NposielleHuss NPUHAKA No 3A0aHHOU cxeme
POOOCNIOBHOU, NPUMEHSLSL 3aKOHbL HACTIEOCMBEHHOCMU,
— oyeHusamov  pe3yIbmamel  63AUMOOCUCMBUS.  4elogeKa U OKpyxcaioujell cpeowl,
NPOCHO3UPOBAMb  8O3MOJICHbIE NOCIeOCMEUs OesIMENbHOCMU  4eNo8eKa 05 CYUecmeo8aHus

OMOeNbHbIX OUOI02UUECKUX 00BEKMO8 U YeNblX NPUPOOHBIX CO0DWecms.

JesTenbHOCTh 00pa30BaTEIHLHOTO YUPEKACHUsI 00Iero oopa3oBanusi B OOy4eHUH OMOJIOTHH B
cpenHei (MONHOM) IIIKOJIE JOJDKHA OBITh HAmpaBlIeHa HA JTOCTMDKEHHE OOYYarOIIMMUCS
CJICAYIOUIMX JUYHOCTHBIX Pe3yJbTATOB:

1) peanmu3anMuM STHYECKHMX YCTAHOBOK I10 OTHOUIEHHIO K OHOJOTMYECKUM OTKPBITHSM,
UCCIICIOBAHHSIM U MIX Pe3yJbTaTaM;

2) mpu3HaHWS BBICOKOH IEHHOCTH XHM3HH BO BCEX €€ MPOSBICHUSX, 3I0POBbSI CBOETO H JAPYTHX
Jro/IeH, peau3alui YCTaHOBOK 3/I0pOBOTI0 00pasa )KHU3HH;

3) chopMHPOBAHHOCTH I103HABATEIbHBIX MOTHBOB, HAINpPaBICHHBIX Ha MOJy4YEHHE HOBOIO
3HaHUSA B o0JacTh OMOJIOTMH B CBSI3U ¢ Oynyiuel nmpodeccrnoHalbHON AeAITeIbHOCThIO MU
OBITOBBIMU ~ NpoOJeMaMH, CBSI3aHHBIMHM C ~ COXPaHEHHEM  COOCTBEHHOTO  370pOBBS U

HKOJIOTMYECKOM 0€30MacHOCTH.



MeTanpeAMeTHBIMH Pe3yJbTATAMH OCBOCHHUS BBIMYCKHUKAMHU CTapLIel HIKoJbl 0a30BOro
Kypca OMOJIOTHH ABJISIOTCS:

1) oBnaseHHEe COCTABJIAIOIIMMU MCCIEAOBATENbCKOM M IPOEKTHOM EATENbHOCTH, BKIIIOUAs
YMEHUSI BUAETH MPOOJIEMY, CTaBUTh BOIPOCHI, BBIABHIATh TMIIOTE3bl, JaBaTh ONpPEACICHHS
HOHATHUAM, KJIacCU(PHUIMPOBaTh, HAOIIOAATh, IPOBOJAUTh HKCIEPUMEHTHI, J€J1aTh BBIBOABI U
3aKIIIOYEHUs, CTPYKTYpUPOBaTh MaTepuall, O0ObACHATh, 10Ka3bIBaTh, 3ALUILATh CBOM UJIECH;

2) ymeHus paboTath € pa3HBIMA MCTOYHHKAMH OWOJIOTHYECKOM WH(POpPMALUU: HAXOIUTh
OMoNorNYecKyr0 HMH(POPMAIMI0 B Pa3IMYHBIX HMCTOYHHMKAX (TeKcTe ydeOHMKa, Hay4dyHO-
HONYJSIPHOM MTeparype, OMOJIOTMYECKMX CJIOBapsX M CIIPABOYHUKAX), aHAJIU3UPOBATH U
OLIEHUBATh HH(pOPMaIHIO, IPe0OPa30BbIBaTh HHPOPMALIUIO U3 OJHON (OPMBI B IPYTYIO;

3) crocoOHOCTh BHIOMPATH IEJIEBbIE M CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBHUSX M MOCTYIKAaxX
10 OTHOLIEHUIO K KMBOW IPUPOJIE, CBOEMY 370POBbIO U 3[J0POBbIO OKPYKAIOILINX;

4) ymeHMsl aIeKBaTHO MCIOJIb30BATh PEUEBbIE CPEACTBA IS JUCKYCCHM M apryMEHTalluu CBOEH
MO3UILIMHU, CPABHUBATh Pa3HbIe TOUKU 3PEHUS, apIyMEHTUPOBATh CBOIO TOUKY 3PEHHUS, OTCTAUBATh
CBOIO TO3UILIMIO.

IIpenmeTHbIMH  pe3yJibTaTaMHM OCBOCHHS  BBIIYCKHMKAMM  CTaplledl  IIKOJIBI Kypca
6uosiornu 6a30BOro YpOBHS SIBJISIOTCA:

B nosnasamenvnoii (unmennexkmyanvnoit) cgepe:

1) xapakTepucTHKa coJep)KaHusi OMOJOIMYECKMX TEOpHUH (KJIeTOYHAs, IBOJIOLMOHHAS TEOpus
HapBuna); ydenuss BepHaackoro o Owuocdepe; 3akoHOB MeHzens, 3aKOHOMEPHOCTEH
M3MEHYMBOCTH; BKJIaJla BBIJAIOUINXCS YUEHBIX B pa3BUTHE OMOIOTMUECKON HAYKH;

2) BbIJIEJIEHUE CYIIECTBEHHBIX NMPU3HAKOB OMOJOrMUYECKHX OOBEKTOB (KJIETOK: PACTUTENBHBIX U
KUBOTHBIX, TOSIIEPHBIX U AJEPHBIX, MOJOBBIX U COMAaTHUECKUX; OPTaHU3MOB: OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX; BHJIOB, SKOCUCTEM, OMOC(hephl) U MPOIECCOB (0OOMEH BEIIECTB, pa3MHOKEHHE,
JIeJIEHNEe KJIeTKH, OIJIOJOTBOPEHHE, NEHCTBHE MCKYCCTBEHHOTO M €CTECTBEHHOTO OTOOpOB,
(dopmMHpoOBaHUE MPUCTIOCOOJIEHHOCTH,  OOpa3oBaHME  BHUJOB, KPYrOBOPOT  BEIIECTB U
IpeBpaleHHs

SHEPTUHU B IKOCHCTEMax u 6uocdepe;

3) oObsicHeHHe ponu Ouojoru B (HOPMUPOBAHMM HAYYHOIO MHUPOBO33PEHUS; BKIaJa
OMOJIOTUYECKUX TEOpHid B (POPMHUPOBAHNE COBPEMEHHON €CTECTBEHHO- HAyYHOU KapTHHBI MUPA;
OTPHUIIATEILHOTO BJIMSHUS ~QJIKOTOJs, HUKOTHHA, HAPKOTUYECKHX BEIIECTB Ha pa3BUTHE
YeJloBeKa; BIMSHHUS MYyTareéHOB Ha OPraHM3M 4YeJIOBEKa, JSKOJOTrM4ecKuX (aKkTopoB Ha
OpraHM3Mbl,  IPHUYMH IBOJIOLUM,  HM3MEHSEMOCTH  BHUJAOB,  HAapylIEeHUH  pa3BUTHUSA

OpTraHnu3MOB, HACJIICACTBCHHBIX 38.60JICB8.HI/II>'I, MYTaHHﬁ, yCTOﬁ‘-IHBOCTH 1 CMCHBI OKOCHUCTEM,



4) npuBeeHNE 10KA3aTEIbCTB (ApryMEHTALMs1) €AUHCTBA XKUBOW U HEXXUBOM MPUPO/BI, POJICTBA
’KMBBIX OpPraHM3MOB; B3aMMOCBSI3€H OPraHU3MOB H OKpY)KaroLled cpelbl; HEe0OXOIUMOCTH
COXpaHEHHsI MHOT000pa3Hsl BUJIOB;

5) yMeHue noJb30BaThCsl OMOIOrMYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

6) pelieHHe HJIEMEHTApHBIX OHOJOIMYECKMX 3a/ad; COCTaBJIECHUE JIEMEHTAPHBIX CXEM
CKpELIMBAHMS U CXEM IIEPEHOCA BEIIECTB M SHEPIMH B SKOCUCTEMAX (LIeNH TUTaHUsA);

7) onrcanue ocobeid BUOB M0 MOP(HOIOTUYECKOMY KPUTEPHIO;

8) BBIBJICHHE M3MEHYMBOCTHU, HMPUCHOCOOIEHUH OPraHU3MOB K cpejie OOMTaHHs, UCTOYHHUKOB
MYTareHOB B OKpy»Karollel cpene (KOCBEHHO), aHTPOIOI€HHBIX H3MEHEHMH B 3KOcHCTEeMax
CBOEH MECTHOCTH; U3MEHEHUH B 9KOCHCTEMaX Ha OMOJOrMUECKUX MOJEIIAX;

9) cpaBHEeHHE OMOJIOTUYECKUX OOBEKTOB (XMMUYECKUN COCTAB TEJ KUBOW U HEXKUBOU MIPUPO/IBI,
3apOJIbIII YEJIOBEKA U JIPYIMX MIIEKOMHUTAIOIINX, MPUPOJHBIE SKOCUCTEMBI U arpo3KOCHUCTEMBI
CBOEH MECTHOCTH), MPOLIECCOB (€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOPHI, 10JI0BOE U Oecrooe
pasMHOXKEHHUs1) U (POPMYIMPOBKA BHIBOIOB HA OCHOBE CPABHEHUS.

B yennocmmuo-opuenmayuonnoi cgepe:

1) aHaiM3 M OLEHKa pa3MYHBIX TUIIOTE3 CYLIHOCTU HU3HU, IPOMCXO0XKJIECHUE YEJIOBEKa U
BO3HUKHOBEHUE JKM3HH, TIJIOOQJBHBIX HKOJOIMUYECKHX MpoOJieM U IyTell HX peleHus,
HOCJIECTBUIM COOCTBEHHOM JIeATEbHOCTH B OKpYXarolleil cpene; buosornueckoil uHGopmaruu,
HOJIy4aeMOM 13 pa3HbIX HCTOYHUKOB;

2) OIleHKa JTUYECKHX acClEeKTOB HEKOTOPHIX HCCIEIOBAaHUNA B 00JIacTU OMOTEXHOJIOTUH
(KJIIOHMpPOBaHUE, HCKYCCTBEHHOE OIUIO0TBOPEHUE, HAPABICHHOE H3MEHEHNE T€HOMA).

B cgpepe mpyooeoii Oeamenvnocmu: OBIAJCHUE YMEHUSMH M HAaBBIKAMH ITIOCTAHOBKHU
OMOJIOTMYECKHUX IKCIIEPUMEHTOB U 00BSCHEHUS UX PE3YIIbTATOB.

B cepepe dpuszuueckoii oeamenvnocmu: 000CHOBaHHME U COOJIOJEHHE MeEpP NPOPHIAKTUKI
BHUPYCHBIX 3a00JIeBaHUM, BPEIHBIX MPUBBIYEK (KYpEHUE, YIIOTPEOJIEHNE aIKOTr0Jis, HAPKOMAHNUS);

MIpaBUJI IOBEICHUS B OKPYXKAIOILIEH cpeie.

111.COAEP) KAHUE YYEBHOI'O IPEJIMETA

YueoHo-TemMaTnueckui miaan 10 kiaace

Tembl (pa3aeJibl) Koua-Bo yacon IIp.pab./J1a6.pad/
KonTp.pad
1. Beenenue 5 0/2/1
2. MonekynspHblii YpOBEHb 12 0/2/2
3. KiteTouHblif ypOBEHB 17 1/5/2
Hroro: 34 1/9/5

Yuyeono-tremaruueckuii miaan 11 kiaacce



Tembl (pa3aennl) Koxa-Bo yacosn [p.pab./J1a6.pad/
Kontp.pad
1.Opranu3MeHHBIH YPOBEHD 9 4/0/1
2 ITonysiMOHHO-BUIOBOH YPOBEHb 8 0/3/1
3.9KOCHCTEMHBIN YPOBEHB 8 0/1/1
4. buochepHbIii ypOBCHb 9 0/4/2
Hroro: 34 4/8/5

Conep:xkanue yyeoHoro npeamera 10 kiaace

Pa3zoen 1. Buonozusa Kak KoMnaexkc HayK 0 Hcueoil npupooe.

Beeoenue 5u.

buonorus B cucteme Hayk. CoBpeMeHHbIE HanpaBieHus B Ononoruu. CBsi3b OMOJIOTHH C
IpyrMMH HayKaMy. BpimonHeHue 3akoHOB (M3MKM M XMMHM B kuBOW mpupozae. CunHrtes
€CTECTBEHHOHAyYHOI0 M COLIMOIYMAHUTapHOIO 3HAHUS Ha COBPEMEHHOM JTalle pPa3BUTHS
nuBuian3anuu. [Ipaktuueckoe 3HaueHNe OMOJOTMYECKUX 3HAHUN. buonmornyeckue cucreMsl Kak
npeaMeT u3ydeHus Ouonoruu. OCHOBHbIE HPUHLHUIIBI OpPraHu3alud U (QYHKIHOHHPOBAHUS
OMOJIOTHYECKHX CHCTEeM. buonorndeckue CUCTEMBI Pa3HBIX YPOBHEH OpraHu3anud. [ unoressl u
TEOpHUH, UX POJb B GOPMUPOBAHNUN COBPEMEHHOI €CTeCTBEHHOHAYYHON KapTHHBI MUpa. MeTo b
HAayyHOTO0 TIO3HAHMWS OPraHMYECKOro MuHpa. OKCIEpUMEHTAJIbHbIE METOJbl B OHOJOruH,
cTaTHcTHYecKas 00pabOTKa JaHHBIX.

CoBpemeHHble HampaBjieHus B Ouonoruu. CBs3b OHOJOTMHM C JPYTMMH HayKaMH.
Beinonnenne 3akoHOB (PM3MKM UM XUMHMH B KMBOH npupoje. CHHTE3 eCTECTBEHHOHAyYHOrO U
COLIMOTYMaHUTApHOTO 3HAHHS Ha COBPEMEHHOM J3Tale pa3BUTHs LuBUIM3anuu. [IpakTrueckoe
3HaueHue OMOJIOTMYECKUX 3HaHUI. bruosnornyeckue cucTemMsl Kak MpeaMeT U3yuyeHus: OMOJIOTHH.
OCHOBHBIE TPUHIUNBI OpPraHu3alMM W  (YHKUUOHUPOBAHUSA OHMOJIOTMYECKHX CHCTEM.
bronoruueckne cucTteMpl pa3HbIX YPOBHEH OpraHu3aluu. ['MIOTE3pl M TEOpHUH, UX DPOJIb B
(GOpMHUPOBAHUH COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTUHBI MHpa. MeTonbl Hay4dHOTro
MO3HAHUSI OPraHMYECKOro MHpa. DKCIIEpUMEHTAIbHbIE METOAbl B OMOJIOIMH, CTATUCTUYECKas
00paboTKa JaHHBIX.

Jlemoncmpayus

[Toptpersr yuenbix. Cxembl: «CBA3b OHMOJOTMM C JpYrMMH Haykamu», «CHcrema
OHOJOrHYecKNX Hayk», «buosornueckue cucteMbl», «Y pOBHU OpraHU3aIMK KUBOW MPUPOJIBI,
«CBoiicTBa )KMBOI MaTepumn», «MeTo bl TIO3HAHUS KUBOW ITPUPOIBDY.

Jlabopamopuvie pabomol

1. TexHrUKa MUKPOCKOTTMPOBAHHUS

Pa3zoen 2. Cmpykmypnoie u (hyHKYUOHAIbHBIE OCHOBBL HCUZHU .



Monekynapuwtii ypogenvl2u.

MonekynsipHble OCHOBBI XH3HU. MakpoaneMeHThl 1 MUKpOdJieMeHThl. Heopranuueckue
BemecTBa. Boma, ee ponp B kuBoW mpupozae. I'mapodunbHOCTs M THAPOPOOHOCTH. PO
MUHEPAIBHBIX cosied B KieTke. OpraHMuecKue BEIECTBA, IIOHATHE O PETYISpPHBIX U
HEperyJasipHbIX Ouononumepax. Jlumuapl, ux crpoenue. DyHKUUM JITUNHUIOB. YTIIEBOIBI
Monocaxapuapl, onurocaxapuisl W moiucaxapuiabl. OyHkiuu yrieBonoB. benku. CocrtaB u
cTpykTypa OenkoB. dyHkiuu 0enkoB. DepMeHTH — OMOJOTHUECKUE KaTaluu3aTopbl. MexaHu3m
neiictBust pepmentoB. Hyknennossie kucnotel. JJHK: crpoenue, cBoWCTBa, MECTOMONIOXKEHUE,
¢byakuun. PHK: crpoenme, Buabl, dyHkuun. AT®D: crpoenme, QyHkiuu. ButaMuHBL
Hanorexnonoruu B 6uonoruu. Penenue 3agad no MoieKyasspHONH OHOTOTHH.

Jlabopamopnvie pabomul

1.O6HapyxeHne OEIKOB C MOMOIIbIO KaUeCTBEHHBIX PEAKIUH.

2.M3yuenue (pepMEHTATHBHOTO PACILICIUICHUs MEPOKCHIA BOAOPOJA B PACTUTEIbHBIX U
JKUBOTHBIX KIJIETKAX

Knemounwtii ypoeenw 17u.

Knerka — cTpykTypHas u GyHKIMOHAIbHAS €IUHHIIA OpraHu3Ma. Pa3BUTHE UTOJIOTHH.
CoBpeMeHHbIE METObI U3Y4YEHHUS KIIeTKU. KieTouHast Teopus B CBETE€ COBPEMEHHBIX JaHHBIX O
CTpOCHUH U QYHKIMSIX KIeTKH. Teopus cumOunorenesa. OCHOBHbBIC YAaCTH U OPTaHOMIBI KIETKU.
Membpanubie 1 HeMeMOpaHHble opraHouabl. CTpoeHue U QYHKIUN OMOIOTHYECKUX MeMOpaH.
[uronmnaszma. Ilutockener Opranounsl awxeHus. Aapo. CtpoeHue M (QPyHKIIUH XPOMOCOM
Pubocomel. Dupmomnazmaruueckass cetb. Bakyonmu. Kowmmeke Tompmixu.  JIuzocomsl.
Muroxonnpuu. I[lnactuapl.  Bximtouenus. OCHOBHbBIE OTIMYUTENbHBIE OCOOEHHOCTH KIIETOK
npokapuoT. OTINYUTENbHbIE OCOOCHHOCTH KJIETOK 3YKapHOT. Bupyckl — HeksieTouHast popma
#u3HU. CrocoObl Tmepenayd BHUPYCHBIX HMHQEKUUH M Mepbl MNPOPUIAKTUKH BHUPYCHBIX
3a0oneBanuidl. PerpoBupycel u Mepsl 060ppObl co CIIMlom. Ilpuonsl. Bupyconorus, ee
npakTudyeckoe 3HaueHue. Kietounsrii merabonmm3m. DepMEHTATUBHBIA XapakTep peakuui
oOMeHa BeIecTB. JTambl SHEPreTHYecKoro ooMeHa. A’poOHoe U aHa’dpoOHoe AbixaHue. Ponb
KJIETOYHBIX OPTaHOUJIOB B IMPOIECCax IHEPreTUYECKOro oOMeHa. ABTOTPO(BI U reTepoTPOdHI.
®orocunres. da3pl poTocunTeza. Xemocunres. Hacnencrtsennas nndopmanus u ee peaan3anus
B KJETKE. ['eHeTHUeCKnii KO/, €ro CBOMCTBA. DBOJIIOLNS IIpecTaBlIeHU o reHe. CoBpeMEHHbIE
IpeJCTaBIeHUs O reHe U reHoMe. buocunTes Oenka, peaklud MaTpUYHOTO CHHTe3a. Perynsius
paboTBl TEHOB W TMPOIECCOB OOMEHA BEIIECTB B KiETKe. ['e€HHas WHXKEHEpHs, TeHOMHKA,
nporeomuka. HapymieHne OMOXMMHUYECKUX IMPOLIECCOB B KJIETKE MOJ BIMSIHUEM MYTareHOB U
HApKOTeHHBIX BelecTB. Kierounslid muki: uHTepdaza u aeneHue. MUTO3, 3HAUCHHE MUTO3a,

(I)EBLI muTo3a. CoMaTUUECKHE W TOJOBEIE KIICTKH. Meﬁ03, 3HA4YCHUC Meﬁ03a, (I)EBLI Mmeno3sa.



Meiio3 B XKM3HEHHOM IMKJIEe OpraHusMoB. PopMuUpOBaHME MOJOBBIX KIETOK Y IIBETKOBBIX
pacTeHHi U MO3BOHOYHBIX KMBOTHBIX. Perymsius neneHus KJIeTOK, HapyIleHUs! peryssiuu KakK
npuyrHa 3a001eBanuii. CTBOJIOBBIE KIETKH.

Jlemoncmpayuu

Cxembl, TaOnuIbl, pparMeHTsl BUACOPHIBMOB U KOMIIBIOTEPHBIX Iporpamm: «CTpoeHue
MoJIeKyJbl Oenka», «Ctpoenue moisekynasl JIHK», «Ctpoenue monekynsr PHK», «Ctpoenue
KIETKN», «CTpOEHHE KIETOK MPOKApHOT U 3yKapuoT», «CTpoeHue BHUpyca», «XpOMOCOMBI,
«XapakrepucTuka reHa», «Yasoenue monekyinsl JJHK», «®otocunrtes», «OOMeH BewiecTB U
IPEBpALLCHUs] SHEPTUHU B KJIETKe», «/lenenue kieTku (MuTo3, Meiio3)», «I1omoBbie KiIeTKN».

Jlabopamopuvie pabomol

3. TexHrka MUKPOCKOITMPOBAHUS

4. W3ydyeHue KJIETOK pacTeHMH U JKUBOTHBIX II0J] MHUKPOCKOIIOM Ha T'OTOBBIX
MHUKpoOIpenapaTax 1 UX OMHCaHue.

5. M3yueHue ma3mMoiin3a U JIeIuia3Moiin3a B KIIETKaX KOXKUIIbI JTyKa.

6. IIpuroToBienue, paccMaTpUBaHUE U OMIMCAHNE MUKPOIIPETIapaTOB KJIETOK PACTECHHA.

7. CpaBHEHUE CTPOCHHUSI KJIIETOK pacTEHUH, )KUBOTHBIX, IPUOOB U OaKTEpU.

8. HalOmionenne MuTO3a B KJIETKaXx KOHYMKA KOpEHIKa Jyka Ha TOTOBBIX
MHUKpoIpenaparax.

9. 3yuyeHue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenaparax.

[IpakTnueckas pabora

1.Pewienue anemMeHTapHBIX 3a7a4 0 MOJIEKYJISIPHON OHOJIOrUH

Conepixanue yueoHoro npeamera 11 kmaace

Paszoen 1. Opzanusm

Opzanusmennstii yposens 9u

Oco0eHHOCTH OJHOKJIETOYHBIX, KOJIOHHAJIBHBIX U MHOTOKJIETOYHBIX OPraHU3MOB.
B3aumocBsA3p TKaHEH, OpraHOB, CHUCTEM OpPraHOB KaK OCHOBA ILEJOCTHOCTH OpraHu3Ma.
OcHOBHBIE TIPOLIECCHI, NPOUCXOAAIINAE B OpraHu3Me: NHUTAaHWE M IUILEBAPEHHE, JIBHKEHUE,
TPaHCIOPT BELIECTB, BbIAEICHHUE, Pa3ApaXKUMOCTh, peryisiuus y opranuzMoB. [loanepskanue
roMeocTasa, NpUHIUN oOpaTHOM cBs3u. Pa3mHOXkeHHe opraHu3moB. becriosnoe u mosioBoe
pa3MHOKeHUe. J[BOMHOE OIUIOAOTBOPEHHE y LIBETKOBBIX pacTeHWil. Buabl oniaoaoTBopeHus y
KHUBOTHBIX. CriocoObl pa3MHOXKEHHsI y pacTeHuM W >KUBOTHBIX. IlapreHorenes. OHToOreHes.
OMOpuoHanbHOe pa3ButTHe. [locTomOpuoHanbHOe pasBuTue. IIpsMoe M HempsMoe pa3BHUTHE.
JKvi3HeHHblE LUKIIBl Pa3HBIX TPYINI OPraHU3MOB. Perynauus WHAMBHUIYATbHOTO pPa3BUTHSL.

[TprynHbI HapyIIEHUI pa3BUTHSI OPraHU3MOB.



Hctopuss BO3HUKHOBEHMS M pa3BUTHS TE€HETHKHM, METOIbl TI'€HETHKH. [eHeTmueckue
TEPMUHOJIOTHSI M CHUMBOJHMKA. [eHOTMH W ¢eHoTun. BeposTHOCTHBIM XapakTep 3aKOHOB
FEHETUKU. 3aKOHbl HacileACTBeHHocTH. [. MeHnaens u  yciaoBHsT UX — BBIIIOJIHEHHUS.
[{uTonmornyeckue OCHOBBI 3aKOHOMEPHOCTEH HAciel0BaHUs. AHaAIU3UPYIOLIEE CKPEIIMBAHUE.
XpoMocoMHass TeopHus HaciaeACTBEHHOCTH. CILEIIeHHOEe HacleOBaHUE, KPOCCHHIOBED.
Onpenenenue nona. CHENJIEHHOE C IIOJOM HacjieloBaHue. B3auMopelcTBHE alIeNbHBIX U
HEAICJIbHBIX TE€HOB. ['€HeTHuYecKHe OCHOBBl HHAMBUAYAJIBHOTO pa3BUTHA. | eHeTHueckoe
KapTUPOBaHUE.

I'eHeTHKa yenoBeka, METO/bl U3YyUEHUs T€HETHKH 4elloBeKka. PenpoaykTHBHOE 310pOBbE
yenoBeka. HacnencTBeHHble 3a00s1eBaHUS Y€JIOBEKA, UX MPERyNpeKAeHne. 3JHaueHUe FeHETUKU
JUISL METULIMHBI, STUYECKUE acTIeKThl B 001aCTU MEAULIMHCKONW F€HETUKH.

l'enotunn u cpepa. HenacnenctBeHHass u3MeHUYMBOCTh. Hopma peakuuu mnpu3HaKa.
Bapuanuonnslii psq W BapuauMoHHas KpuBas. HacnencrBeHHas M3MEHYMBOCTb. Buabl
HACJIe/ICTBEHHOM M3MeHunBOocTH. KomMOMHATHBHAs W3MEHYMBOCTb, €€ HCTOYHUKHU. Myranuu,
BUJbl MyTaluil. Myrarenpl, HMX BJIMSHHE Ha OpraHu3Mbl. MyTanuum Kak [pUYMHA
OHKOJIOTHYECKUX 3a00sieBaHUN. BHesiepHas HaclIeICTBEHHOCTh U U3MEHYMBOCTh. DIUT€HETHKA.

Jomectukauuss U cenekuus. LIeHTpbl OJOMAIlHUBAaHMUS JKUBOTHBIX M LIEHTPbI
IPOMCXOXKACHUS KYJIbTYPHBIX pacTeHU. MeToabl CelNeKIMHM, HUX T€HETHYECKHUE OCHOBBI.
HckyccTBeHHBII O0TOOp, €ro BUIbL. YCKOPEHHE M IMOBBILIEHHE TOYHOCTH OTOOpa € MOMOIIbIO
COBPEMEHHBIX METO/IOB TI'€HETHMKHM U OMOTEXHOJOrMH. ['eTepo3uc M €ero HCIoIb30BaHHE B
cesieky.  PaciiupeHne  TeHETHYecKOro  pa3sHooOpaszus — CEJNeKUMOHHOIO  MaTepuana:
NOJUIJIONJMS, OTAAJeHHas TUOpUAW3alUs, HKCHEPUMEHTANbHBIM MyTareHes, KIETOYHas
UH)KEHEepUs, XpOMOCOMHAs HH)KEHepHsl, FTeHHasl MHKeHepusi. bruobe3onacHOCTb.

Jlemoncmpayuu

Cxembl, TaOIMIIBI, PparMeHTHl BUACOPUIBMOB U KOMIBIOTEPHBIX IporpamM: «CrocoObl
6ecronoro pa3MHOXKeHUs», «OII0JOTBOPEHUE y PACTEHUH M KHUBOTHBIX», «/HIUBUAYallbHOE
pasBuTHE oOpraHu3ma», «MoOHOTMOpPUAHOE CKpelMBaHuey, «/IurnbpuaHoe CKpeuBaHue»,
«Ilepexpect xpomocom», «HemnonHoe nomuHUpoBaHuEe», «CIEMJIEHHOE HacleI0BaHUEY,
«HacnenoBanue, cremieHHoe ¢ nonom», «HacnenctBeHHble 0oJe3HU 4YenoBeKkay, «BrusHue
QJIKOTr0JIN3Ma, HAPKOMAaHUU, KYPEeHHUs Ha HAClIeACTBEHHOCThY, «MyTaun», «MoandukannonHas
U3MEHYMBOCTb», «LIeHTppl MHOrooOpa3zuss M TNPOUCXOXKIEHHUS KYJIbTYPHBIX PpacTEHUII,
«MckyccTtBeHHbI 0TOOpY, «I'mOpuauzamus», «MccnenoBanus B 0051acTH OMOTEXHOJIOTHMY;
JEMOHCTpAllMM >KUBBIX PAacTeHHi, repOapHbIX 3K3eMIUISPOB, MyJsKel, Tabnul, gortorpaduii,
WITIOCTPUPYIOIIUX PE3YIbTAThI CEIEKIIMOHHOM paboThl; MOPTPETOB U3BECTHBIX CEIEKIIMOHEPOB.

IIpakmuueckue pabomul



1. CocraBnieHue 31eMEHTapHBIX CXEM CKpEIIUBAHMUS.

2. Periennie reHETUYECKUX 33/1a4.

3. CocraBieHue 1 aHaJINU3 POJOCIOBHBIX YEIIOBEKA.

4. H3yueHue HW3MEHUYMBOCTH, IOCTPOCHHUE BAPHAIMOHHOTO psifia UM BapUALIMOHHOMN
KPHUBOH.

Pazoen 2. Teopus 36onr0oyuu.

IMonyasiuuoHHO — BUI0BO#i ypoBeHb 84

Passutue sBomonuonsHsix uaed. Hayunsle B3msiabl K. Jlunnes m JK. b. Jlamapka.
OpomtouronHass Teopuss Y. JlapBuna. CBHAETENBCTBA HSBOJIOIUHU KUBOW MPUPOIBI:
MAJICOHTOJOTUYECKHE,  MOJIEKYJISIPHO-TEHETHYECKHe, 3MOPHOJIOTHYECKHE, CPaBHUTEIBHO-
aHaTOMHYECKHUE, Onoreorpaduyueckue.

PasButne mnpencraBnenuii o Bume. Bua, ero kputepuu. [lomymsmmst kak ¢dopma
CyLLIECTBOBaHUSl BUJAa M KaK »3JIEMEHTapHas eauHuua sBosouuu. CHUHTEeTHuYecKas Teopus
3BOJTIOUMUA. MUKPO3BOMIOLUA U MAaKPO3BOIIOLHUA. JIBUXKYIIME CUJIBI 3BOJIIOLIMM, UX BIUSHUE HA
reHodona momysiuu. Jpeid reHoB W cilydaliHble HEHAIIPABJICHHBIC M3MEHEHUsS TeHO(OHa
nomyJsinu.  YpaBHeHue Xapau—BaitHOepra. MoJeKyIspHO-TEHETUYECKHE  MEXaHU3MBbI
sBomonu. DopMbl ecTeCTBEHHOro OTOOpa: ABMXKYIIas, CTAOUIU3UpPYIOLIAs, JU3PYNTUBHAS.
Dkonoruyeckoe u reorpapudeckoe BuaoooOpasoBanue. Hanpapnenus u mytu 3Boionuu. ®opmsl
SBOJIIOLIMU: AUBEPreHIINsI, KOHBEPreHIMs, napauienn3M. Mexanusmel agantanuii. Kospomtouus.
Pons sBOmtonMoHHOM TeopuM B (OPMHUPOBAHWM €CTECTBEHHOHAYYHOM KapTHHBI MHpA.
MHuoroo0pasue OpraHu3sMOB M HPUCIIOCOOJIEHHOCTh OPraHM3MOB K cpele OOMTaHMs Kak
pe3ynbTaT Bomonun. [IpuHnune! knaccupukanuu, cucreMatika. OCHOBHBIE CHCTEMAaTUYECKUE
TpyNIbl opranndeckoro mupa. CoBpeMeHHbIE MOAXO0AbI K KJIacCu(PHUKAIIIN OPraHU3MOB.

Jlemoncmpayuu
JKUBBIE PACTEHUs W JKUBOTHBIC, TepOapHble HK3EMIUISPHI, KOJUICKIIUU, ITOKA3bIBAIOIINE
WHAVBUAYAIbHYI0 M3MEHYMBOCTH M PAa3HOOOpazue COPTOB KYIbTYPHBIX DPACTEHUH U TOPOJ
JOMAIITHUX JKUBOTHBIX, a TaKKe pe3ylabTaThl MPUCHOCOOIEHHOCTH OPraHU3MOB K cpele
00UTaHUS U Pe3yabTaThl BUI000pPA30BAHMS; PUMEPHI TOMOJIOTHYHBIX U AaHAJIOTHYHBIX OPTaHOB,
UX CTPOECHHS U MPOUCXOXKICHHS B MPOIECCE OHTOTEHE3a; CXEM, WJUTFOCTPUPYIOUIUX MPOLECCHI
BU000Pa30BaHUS U COOTHOIIEHHUE ITyTel MPOrpecCUBHON OMOIOTUYECKOI IBOIIOLIUH.

Jlabopamopuwie pabomol

1. Onucanne BUAOB 1O MOP(OTOTUUECKOMY KPUTEPHIO.

2. Onrcanue MpUCIIOCOOICHHOCTH OPTaHU3Ma B €€ OTHOCUTEIILHOTO XapaKTepa.

3. BbIsgBIEHHE TPU3HAKOB CXOJCTBA 3apOJBINICH 4YeIOoBeKa M APYTUX IMO3BOHOYHBIX

JKUBOTHBIX KaK JOKa3aTCJIIbCTBO UX POACTBA.



Paszoen 3. Pazsumue scusnu na 3emue.

Ionynayuonno — 6u0oeoii ypogens 8u.

MeTtoabl JaTUPOBKM COOBITUH MPOIUIOro, TEOXPOHOJNOTHYECKas MIKana. [ umoTess
MPOUCXOXKICHUS KU3HU Ha 3emie. OCHOBHBIC 3Talbl 3BOIIOIMN O6uochepsbl 3emin. KiroueBbie
COOBITUSI B DHBOJIOLMM pACTEHUH M JKUBOTHBIX. BpIMUpaHue BUAOB U €ro NPUYUHBL
CoBpeMeHHbIE NPEICTABICHUA O IMPOUCXOXKICHUU uesioBeka. CUCTeMaTH4ecKoe MOJI0KEHUe
4yejnoBeKa. OBomonus 4denoBeka. DakTopsl 3BONIONMM  uyenoBeka. Packl uenoBeka, HX
IIPOUCXOXKIECHNUE U €IUHCTBO.

Jlemoncmpayuu

MoJIeJIel CKeJleTa 4YeJOBeKa M IO3BOHOYHBIX KHUBOTHBIX; Mojenu «IIpoucxoxxneHue
YEJIOBEKa» U OCTAaTKOB MATEPUAJIbHOMN KYJIbTYpBI.

Jlabopamopnule pabomul

4. N3yueHue 5KOJIOTHYECKUX aJJalTalui yeloBeKa

Paznen 3. OpranusMel U OKpy»Karolasi cpesa.

IKocucmemmuwlit yposens.8u.

Okonorndyeckue (HakTOppl U 3aKOHOMEPHOCTH HMX BIMSHUS HA OPTaHWU3MBI (NIPUHIHIT
TOJICPAaHTHOCTH, JUMUTHpYtole (akropsl). Ilpucnocobienuss oOpraHusmMoB K JeHCTBHUIO
9KO0JIOTHYecKUX (paxkTopoB. buonornyeckue purmel. BzanmoseiictBue 3xoa0ruueckux (hakTopos.
Okonoruyeckass Huma. buoreoneno3. Dxocucrema. KomnoHneHTsl skocucTeMsl. Tpoduueckue
ypoBHM. Tunbl numeBsix neneil. [Inmesas cerb. KpyroBopoT BeHIECTB M NOTOK DHEPTUH B
sKocucTeMe. broTrueckne B3aMMOOTHOILIIEHHS] OPraHu3MOB B 3KocucTeMe. CBONCTBA HIKOCUCTEM.
[TponykTBHOCT, M OHOMacca 3KocucTeM pa3Hblx THNOB. Cykneccus. Camoperynsuus
skocucteM. IlocnencTBus BAMSHUS AEATENBHOCTH UelloBeKa Ha 3KocucTeMbl. HeobxonumocTh
COoXpaHeHHUs OMOopa3HOOOPa3Hsl FKOCUCTEMBL. ATPOIIEHO3bI, UX OCOOCHHOCTH.

Buocgepnwiit yposens 9u.

VYuenue B. 1. Bepnaackoro o 6uocdepe, Hoochepa. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uocdeprl. Kommnonentsl 6uocheps! 1 ux posb. KpyroBopots! BemecTB B 6nocdepe. buorennas
murpanusi atoMoB. OcHoBHbIE Onombl 3emin. Ponp denmoBeka B Omocdepe. AHTPONOTEHHOE
Bo3JeiicTBe Ha Ouocdepy. IlpupoaHbsie pecypchl M panUOHAIbLHOE MPUPOIONOIb30BAHHE.
3arpsizHenue Ouoceppl. CoxpaHeHHE MHOrooOpaszus BUAOB KaK OCHOBA YCTOMYHMBOCTH
6uocdeprl. BoccranoButenbHas skojiorus. [Ipobiemsr ycroitunBoro passutus. IlepcrnexkTHBbI
pa3BUTHS OMOJOTHYECKUX HAYK, aKTyaJIbHbIE MMPOOJIEMbI OMOJIOTHH.

Jlemoncmpayuu

repbapueB, KOJUIEKIMA, MoJeneil, MysDKed, KUBBIX PAacTeHUH M KUBOTHBIX, MOJENIEH

HKOCUCTEM, TaOJIUL, WUTIOCTPUPYIOIIUX CTPYKTYpY OHoc(hepbl; cXxeM KpyroBOpoTa BELIECTB U



npeBpamieHust dHeprun B Ouocdepe; BIMSHHUS XO3SMCTBEHHON IEATEILHOCTH 4YelOBeKa Ha
NpUPOY; MOoAeTH-anuMKanuu «brnocdepa n 4emoBek»; KapT 3alIOBETHIUKOB HAIIICH CTPaHBI.

Jlabopamopuvie pabomol

5. BbisBieHHE TPUCTIOCOOTICHUH OpPraHU3MOB K BIIMSHHUIO PA3IHMUYHBIX SKOJOTHYCCKUX
(hakTopoB.

6. M3yueHne U onMcaHnue SKOCHCTEM CBOCH MECTHOCTH

7. CocTaBlieHHE MHUILEBHIX LETei

8. OnieHKa aHTPONOTEHHBIX U3MEHEHUI B IPUPOJIC.



®OH/I OHEHOYHbIX CPEIACTB

10 kiacce

KoHTtposbHas paboTa mo teme:
BbuoJsorusiB cucreme Hayk. MeToabl

HAYYHOI'0 MO3HAHUSA B 0HoOJI0ruHU

Kontponbhas pabota no teme:

XHMHYECKHH COCTAB KJIEeTKH

KonrponbHas pabora 1o teme:
MouiekyasipHbIi YPOBEHb OPraHU3aIMN

JKMBOM NMPUPOIBI

KonTponbhas pabota no teme
OCo0eHHOCTH CTPOEHUS KJIETOK KUBBIX

OPraHu3MOB»

O6o061enue no kypey 10 kiacca
Kiierounblii ypoBeHb OpraHu3anuu

sKMBOI NPUPOABLI

1.KoHTposnbHO-U3MEpUTETbHBIC
Marepuaiibl. buosorusi. 10 kiacc

/ Coct.H.A.Bormanos.-M.:BAKO.2015.

11 kaace

KonTponbhas pabota no Teme

«Oprasu3sMeHHbIN YPOBEHb KU3HU»

KonTponbhas pabora:
«IlomyIAMOHHO-BH/I0BOH YPOBEHD

AKU3HN»

KonTponbhas pabora:

«JKOCHCTEMHBIH YPOBEHb KU3HI»

KonrponsHas pabora

«buocdepHbIii YpOBEHDb)»

3akiroueHrue U 00OIICHHE 10 KYpCy

ouoJIOruun

1. KoHTposbHO-U3MEPUTETIHHBIC

matepuaisl. buonorusa. 11 kiace

/ Coct.H.A.Bormanos.-M.:BAKO.2015.




IV.KAJIEHAAPHO - TEMATHYECKOE INTAHUPOBAHUME 110 YYEBHOMY NPEJMETY BHOJIOT'HUA 10 KJIACC

(YueOnuk: buonorus 10 ki1.: yaeOHUK U1 0011c00pa30BaTelbHBIX YUPEIKACHHIH | 0a30BbIi ypoBeHb B.B.ITaceunuk - M.,

[Ipocsemenne (JInnus sxuznan). 2019 )

1 yac B Hees10, Becero 34 4 (0a30BblIil yPOBEHbD)

Ne Tema ypoka/ Tun ypoka Ilnanupyemble 00pa3oBaTe/ibHbIe Pe3y/IbTAThI Jara
/1 (B coorBeTcTBUU ¢ DPI'OC)
npeamMeTHbIe MeTanpeamMeTHbIE JJUIHOCTHBIC IJIaH (l)aKT
YV
BBenenue (54.)
buonorus B cucreme Hayk V4eHuK HayuuTcsi— PAacKpbIBaTh | Onpenensars MecTo OMOJIOruM B Bocnuranue y
B6oonwii Ha TIpUMepax pojb OMoJioruu B | cucreme Hayk. OleHUBaTh y4aluxcs 4yBCTBA
Axmyanusayus snanui dbopmupoBaHUT BKJIaJl Pa3JIMYHbIX YUCHBIX- rOpIIOCTH 32
1/1 COBPEMEHHOW HAYYHOW KapTHHBI | OMOJIOTOB B pa3BUTHE HAYKH POCCHICKYIO
MHUDPA U B IPAKTUYECKON Guosoruu OMOJIOTHYECKYIO
€ATEIbHOCTH JIFOJIEH; HayKy.
a ACH, BriaensTh OCHOBHBIE METOIbI YKy
— IIOHMMATh U OIIHUCHIBATh .
OMOJIOTHYECKUX HCCIIENOBAHNH. Tlo3HaBaTeTLHBIN
2/2 | OOBbeKT U3ydeHus OUOJIOTUH B3aMMOCBSI3b MCKIY K
€CTECTBEHHBIMU OOBsICHATH 3HAUCHHE OUOTIOTHN epec
bBeceoa ¢ snemenmamu ob6vACHeHuUs, CCTECTBCHHBIM HAYKAM.

cocmaejienue ma@wubl

HayKaMu: Ouosnoruei, Gpu3nuKonu,
XUMHEHN; YCTaHaBIMBATh
B3aNMOCBA3b

HOPUPOJHBIX SBICHUH;
BbinyckHuk Ha 6a3oBoM
YPOBHE NOJIY4YUT BO3MOKHOCTH

JUTS IOHUMaHUS Hay9HOH
KapTHHBI MUpa

CocraBieHue Ha OCHOBE
paboThI

C Y4eOHHKOM U IpYTUMHU
MH(}OPMallMOHHBIMU

ITormmanme MHO-
rooOpasusi ¥ €IMHCTBA
KUBOM IPUPO/IbI HA
OCHOBaHHH 3HAHUH O




3/3

MeTo 16l HayYHOTO
[IO3HAHUSA B OMOJIOTUHA

JlabopaTopnasi padora 1

HAYYHUTHCS:

— dasamb HayYHOe 00BICHEeHUe
ouonocuueckum ghaxmam,
npoyeccam, si61eHUsIM,

HMCTOYHUKAMHU CXEMBI,
PAaCKpPBIBAIOLLEH 3TAIlbI
IIPOBEICHUS

HAaY4YHOT'O UCCJIEIOBAHUSA U UX
B3aUMOCBS3b.

IMPU3HAKAX KUBOI'O.

Peanuzamuu
STHYECKUX
YCTaHOBOK T10

«Mcnosib30BaHue Pa3INYHbl | 3aKOHOMEPHOCMAM—

X MeTO/J0B NIpU xapakmepuzoéamo YMeHue onpeieNTh Lelb ypoka | OTHOIICHHIO K

M3y4eHHH GHO0JOrHYecKuX cospemenibie Hanpasienus 6 U CTaBUTH 3aJ1a4H, OHMOJIOTHYECKUM

06LEKTOB Dpaseumuu HEOOXOMMBIE JUTS €€ OTKPBITHSM,

Kombunuposannbii. OuoNO2UL; ONUCHLIBANb UX @ﬁ:ﬁ?ji@iﬂ —— MCCIICAOBAHUAM 1 X
4/4 BI/IOJ‘IOFI/I?GCKI/IC CUCTEMBI BOIMONCHOE UCTIONbI0GANUE & I/IH(I)OpMaLII/IIOI?{a ey pe3ynbTaTam;

11X CBOMCTBA NPAKMUYecKoll 0esmenbHOCmu ’

JlaGoparopuas pa6ora 2 paboTaTh B COCTaBe

«MexaHH3MBbI cCaMOperyJasiiu TBOPYICCKUX I'PYIIL.

).

Kombunuposanmuwiii.
5/5 | O6o6mamommii ypox mo

Teme: «buosorust B cucreme

Hayk. MeTobl HAY4YHOT 0

NMO3HAHMSA B OMOJIOTUMN

(koHTpOJILHBIN TecT 1)

Ypox 0bobwenus u

cucmemamuzayuu SHaAaHUU

MouJekyasipablii ypoBens (13 4.)

MonekyapHbIid YPOBEHbD: VYuenuk Ha 0a30BOM YpOBHE OnpenensTh NpeaAMeT, 3aa4i | YMETb OObSICHSTD
6/1 | oOrias XapakKTepUCTHUKA HAyYUTCS:ONMKUCHIBATD Y METO/IbI MCCIIEN0BAHUS HE00XOTUMOCTh

VpoK usyuenius u nepeunozo OCHOBHBIE METO/IBI H3ydCHH LUTOJIOTUHU KaK HAyKH. i:g;l;lﬁ ;HK:eTquon

saKpennenus, Hanuii KJIETKH; UMETH TpescTaBienue o | OObACHATH 3HaYEHHE HOHEMAHKS

Heoprannyeckue BeliecTa: MOJICKYJISIPHOM YPOBHC IHTOTOTHICCKIX eIIMHCTBA CTPOCHHS
7/2 | Boma, conu OpraHu3aIuH KUBOTO. MCCJIEI0BAHUM 1J1s1 pa3BUTHS

Kombunuposanmuwiii.

3HaTh COCTaB, CTPOCHHUE U
(GYHKLINU OpraHUYECKUuX

OMOJIOTHH U JPYTUX
OMOJIOTHYECKUX HAayK

17§
(bYHKIIMOHUPOBAHUS




8/3

JIunnael, UX cTpoeHuE U
GyHKIHIH.

Kombunuposannwiti

9/4

VYTIeBOIbI, UX CTPOCHHE U
GyHKIIHH.

Kombunuposannwiii

10/5

BCJ'IKI/I, COCTaB U CTPYKTYpaA.
Kombunuposannwiil , gbibopounas
nposepxa mempaoeii

11/6

benku. ®ynkunn 6e1KoB

KomOuHUpOBaHHEIH

12/7

JIMmuIb1, YTIIEBOIBI |
oenku.JlabopaTopHasi padora
3 «O0napyxeHue

JIunuaos, yriesoaos,
0€eJIKOB ¢ MOMOIIbIO
Ka4yeCTBEHHBIX

peakuuin

YPOK -npaxkmuxym

13/8

®epmeHTs - bronornyeckue
KaTaJIn3aTopHl.
JlabopaTopnasi paGora 4
«Karanurtuyeckas
aKTHBHOCTb (DEPMEHTOB (HA
npumepe

amMuJiIa3bl)»

Kombunuposannutii

BEIISCTB, BXOIIIIMX B COCTaB
JKHBOTO;

3HaTh OIpeeTeHUE
OCHOBOIIOJIArafOIIUX MOHSITHMH:
ATOMBI U MOJICKYJIBI,
OpraHUYECKUE U
HEOpPraHWYECKHE BEIEeCTBA,
KOBaJI€HTHAs

CBSI3b, MAKPOAJICMEHTHI,
MHUKPOIJIEMEHTHI,
OMOMOIUMEPBI: TOMOTIOJIUMEPHI
51

TeTEPOITOTUMEPHI.

OCo0EHHOCTH XUMHYECKOI0
COCTaBa KUBbLIX OPraHU3MOB.

Heoprannueckue u BemecTsa.
Posb Boapl, MUHEpAJIBHBIX
COJIEN B OPraHU3ME.

OCOOEHHOCTH XHMUYECKOTO
COCTaBa )XUBBIX OPraHU3MOB.

Opranunyeckue BemniecTBa. Poib
YTJI€BOJOB, JIUIIN/IOB, OEIIKOB,
HYKJIEUHOBBIX KUCIOT, AT® B
opraHusme

MexaHu3M JerCTBUS
KaTaJau3aTopoB B
XUMHYECKUX PEAKIUX.
DHeprusi akTUBAIUU.

OOBsACHATH 3HaUCHUE
KJICTOYHOW TEOPHH IS
pa3BUTHs OMOJIOTUU
CpaBHUBATh XUMUYECKUN
COCTaB UBBIX OPIraHU3MOB U
TeJI He)KUBOM MTPUPOIBI,
JieN1aTh BBIBOJIbI HA OCHOBE
cpaBHeHUS. OOBACHATH POITb
HEOpPraHUYECKUX U
OpraHUYECcKUX

BEIIECTB B KJIETKE
XapakTepru3oBaTh KIETKY Kak

CTPYKTYPHYIO €IUHULLY
YKUBOTO.

Pa3BuTune no3naBateibHOTO
MHTEpeca K

M3YYEHUIO OMOIIOTUU U
MCKIIPECIAMETHBIX

3HAaHUU TIPU U3YUECHHUH
marepuaia o

XUMHUYECKUX CBS3AX B
MOJIEKYJIaxX BEIIECTB,
HCKYCCTBEHHOM TMOJIyUYE€HUHU
OpraHUYECKUX

BEIIIECTB U JIp.

Pemenue Onomornyeckux
3aJa4 B LETIX
MoAroToBKH K EI'D.

OpPraHu4ecKOTO
MUpA.

OBnanenue
MHTEJUICKTYaJIbHBIMU
YMEHUSMH:
JIOKa3bIBaTh,

CTPOUTH
paccyxJIeHusl,
aHAIM3UPOBATh,
JIeaTh BBIBOJIBI.

CdhopmupoBaHHOCTH
IMO3HABaTEJILHBIX
WHTEPECOB U
MOTHBOB,
HaHpaBJIeHHI)IX Ha
M3y4YEHUE TEMBI.
Bnanenune
COCTaBJISIOMNMHU
yueOHo-
HCCIIeI0BaTEIbCKOM
JIeITEIIbHOCTBIO.

YMeTh 0OBSICHATD U
MIPUMCHSITh 3HAHUS B
MIPaKTUYECKOU
JIEATEILHOCTH

VBaXuTenpHO
OTHOCHUTLCS K
YUUTEIIO U
OJTHOKJIACCHUKAM.




14/9

O0o0maronuii ypok no reme
«XHUMHYECKHI COCTAB
KJIETKH»

(KOHTPOJILHBII TecT 2)
Ypox 0bobwenus u
cucmemamuszayuu BHAHUL

15/10

HyknennoBbie KUCHOTHI:
JHK u PHK

Kombunuposannwiii

16/11

AT® u apyrue HyKJI€OTUbI.

Buramunbl
Kombunuposannwiti

17/12

Bupycsl

Kombunuposannuiii.

18/13

O0o0maromuii ypok no reme
«MoJiekyNpHBIi YPOBEHb
OpPraHu3aLUM KUBOM
NPHPOABI»

(KOHTPOJILHBII TecT 3)

Ypox
cucmemamuzayuu SHAaHUU

0606weHus u

Crtpoenue ¢hepMeHTa: aKTUBHBIN
LEHTD,

cyOcTpaTHas crienu(pUIHOCTb.
KodepmeHTsI.

Otnuuust GpepMeHTOB OT
XUMHYECKHX

karanau3aTopoB. benku-
AKTUBATOPHI M OCIKU-
HHTUOUTOPBI

3HaTh 0 BUpYycax Kak
HEKJIETOYHBIX (hopmax
JKA3HU. BBINyCKHUK Ha
0a30BOM ypPOBHE MOJYYUT
BO3MOKHOCTh HAYYHMThCH:

— Xapakmepu3zoeaniob
COBPEMEHHbLE HANPABIEHUA 6
passumuu

61/[0]1021/[1/1,' onuceleams ux
B0O3MOIICHOE UCNOJIb30BAHUE 6
npaxmu%cxoﬁ ()eflmefleOCWlu;

[TpoBoauTH OHONOrUUYECKHE
UCCJIEI0BAHMS U JI€IaTh
BBIBOJIbI HA OCHOBE
IIOJIyYEHHBIX PE3YJILTATOB.

HpI/IMeHﬂTL MOACIN U CXEMBI JJIA
peUICHUA y‘Ie6HI)IX u
IMO3HABATCJIBHBIX 34744,

Brnanets npuémaMu cMbICIOBOTO
YTCHMS, COCTABIIATH TE3UCH U
IUTAHBI - KOHCIIEKTHI 110
pe3yibTaTaMm YTeHUS;
KJ1IacCUu(pUIUpPOBaTh U
BBIOMPATH KPUTEPUHU IS
KJIacCU(PUKALIHH.

Haxonuts BeIXO4 U3
CIIOPHBIX CUTYAaIUi.

Kputnunoe
OTHOILIEHUE K CBOUM
MIOCTYIIKaM,
OCO3HaHHE
OTBETCTBEHHOCTH 3a
WX TIOCIICJICTBUS.
ITonnmanue
3HA4YEHUs1 00yICHUS
JU1s1 IOBCETHEBHOM
JKU3HH.

dopMupoBaHue
COOCTBEHHOI
TTO3UITUH 110
OTHONICHHIO K
OMOJIOTUYECKOU
uHpopManuy,
MOJTy4aeMoi

U3 pa3HBIX
HUCTOYHUKOB.
PazButue
MO3HABATEIBHOTO
WHTEpeca mpu
W3YYCHHUH
JOTIOTHUTEILHOTO
MaTepuaia
yueOHHKa




Kuaerounsblii ypoBens (16 4.)

19/1

KiieTouHslii ypoBeHB: 00IIast
xapakTtepucTtuka. Kinerounas
TEeOpHst

JlabopaTopHas padora S
TexHUKa MUKPOCKONIAPOBAH
usi «CpaBHeHHe CTpOeHUs
KJIETOK PaCTEeHHH,
*KMBOTHBIX

rpu0oB 1 0aKTepuii Moj
MMKPOCKOIIOM Ha

rOTOBBIX MUKpOIpenaparax
U UX ONHCAHUEe».

Beoouwiii. Axkmyanuzayus 3nanui

20/2

CrpoeHue KIeTKH.

Knerounas memOpana.
Huromna3ma. Kietounniit
uentp. Lurockener
JlabopaTopnasi paGora 6
«Haobarwnenune

IJ1A3MOJIN3A M JIeNJIa3M0JIM3a
B KJIETKaxX

KOKHMIBI JIYKa».

BeinmyckHuK Ha 6a30BOM ypOBHE
HAy4YUTCS: XapaKTEpPHU30BaTh
METO/Ibl U3YUYCHUS

KJIETKU; OCHOBHBIE ITOJIOKECHHUS
KJICTOYHOU TEOPHUH; UMETh
IIPEICTaBICHHUE O KIIETOYHOM
YPOBHE OpPTraHU3alMH KUBOTO

Ornpenenenue
OCHOBOITOJIArarOIINX MOHATHH:
[IUTOJIOTHUS, METOABI U3YUEHUS
KJIETKH,
yIbTpaleHTpudyrupoBaHue,
KJIETOYHAs

TEOPHSL.

3HaTh 0COOEHHOCTU CTPOCHHUS
KJIETKH 9yYKapHOT U MIPOKAPUOT.

Crpoenue knetku. CXOACTBO
MIPUHITUTIOB

MOCTpOEHUs KIeTKU. OCHOBHBIE
YacTH U

OpraHOMIbI KJIETKH, UX

byHKIIUA

OHpeI[eJ'IHTL npeaAMET, 3ada41
1 MCTOABI UCCIICAOBAHUA
LOUTOJIOTMH KaK HAYKH.

OOBACHATH 3HaYCHUE
IIUTOJIOTHYECKUX
UCCIICJOBAaHHMN /ISl Pa3BUTHUS
OMOJIOTHH U JPYTUX
OMOJIOTUYECKUX HAyK

OO0BACHATH 3HAUECHUE
KJIETOYHOW T€OPUU IS
pa3BUTHS OMOJIOTUU

XapakTepru3oBaTh KJIETKY Kak
CTPYKTYPHYIO €IUHUILY

JKHBOTO.

BBI)IGJ'IHTI) CYIICCTBCHHBIC
MMPU3HAKH CTPOCHUS KIICTKH.

Pa3znuuars Ha TaOnumax u

YMeTb 00BACHSITD
HE00XO0aUMOCTb
3HAHUH O KIETOYHOM
TEOPHH JIJIs
IMOHUMAaHUS
€AMHCTBA CTPOCHUS
5
(GYHKITMOHUPOBAHUS
OpraHUYECKOTO
MUDpa.

Osgnanenne
WHTEJUICKTYaJbHBIMU
YMEHUSAMH:
JIOKa3bIBaTh,

CTPOUTH
paccyxJIeHus,
aHAJIM3UPOBATh,
JIenaTh BBIBOJIBL.

CdhopmupoBaHHOCTH
MI03HABATEIbHBIX
HUHTEPECOB U
MOTHBOB,
HaTpPaBJICHHBIX HA




Beceoa

21/3

Pu6ocomsl. Snpo
DHIOIUIa3MaTHYECKAs CETh.

Kombunuposanmuwiii.

22/4

Bakyonu. Kommnekc ["osbxu.

JInzocomsil.

JlabopaTopnas padora 7
«IIpurorosJjienne,
paccMaTpuBaHue U
onucaHue
MHKPOIPENapaToB KJIETOK

pacTeHuii».
Kombunuposannuiii.

23/5

Muroxonapun. [lnactuaer.
Opranouibl 1BUXKEHUS.
Knerounsle BKIItOUEHUS.
JlabopaTopnasi paGora 8
«Ha0nronenune

JABU/KCHHS IUTOIJIA3MBI Ha
NpuMepe JUcTa

3J10/1en».

Kombunuposanmnwiii.

24/6

OcoOeHHOCTH CTPOEHUS
KJIETOK MPOKapHUOTOB U
JYKapHOTOB.

JlabopaTopnasi paGora 9
«CpaBHeHHe
CTPOCHHH KJIETOK PaCTeHHil,

Onpenenenne
OCHOBOIIOJIAraroIIuX IMOHITUH,
XapaKTePU3YIOLIUX
0COOCHHOCTU

CTPOCHHUSI OPTAHOUIOB KIICTKH.

3HaTs 00 0OMEHE BEIIECTB U
IpeBpaICHHE YHEPTUU KaK
OCHOBE JKH3HEAEATETLHOCTH
KJIETKHU.

HNmets MMpCACTaBJICHHEC O I'CHC,
KOAOHC, aHTUKOJOHEC, TPUILIICTE,
3HATh OCOOEHHOCTH IIpoueCcCcoB
TPAHCIAOWN U TPAHCKPUIIIHH.

3HaTh CIIOCOOBI MTUTAHUS
OpraHU3MOB.

WmeTs npeacrasnenue o daszax
MHTO3a, Tpoliecce
peayIUIUKAIINH, )KU3HEHHOM
[IUKJIC KJIETKHU, HHTepdasze

3HaTh IPOIIECCHI
JKU3HEAESTEIIbHOCTU KIIETKH.

Ornpenenenue
OCHOBOIIOJIAraloIUX MOHATHIA:
OOMEH BEIECTB,
DHEepreTHYecKuil 0OMeH,
MJIACTHYECKUHA OOMEH,
MeTaboau3M. [ uKoImn3.
Knerounoe npixanue. Luki
KpeOca.

I'OTOBLEIX MUKpOIIpE€IIapaTax
OCHOBHBIC HaCTH U
OpraHou bl KJICTKH.

HaOmronate W ONMCHIBATH
KJIETKHM Ha TOTOBBIX
MHUKpOIIpenaparax

OOBSICHATE OCOOEHHOCTHU
KJIETOYHOTO CTPOCHUS
OpraHu3MOB. BBISBIATH
B3aMMOCBSI3H MEKITY
CTpOCHUEM H (QYHKIHSIMU
KJIETOK.

HpOBOI[I/ITL OMOJIOTHYECKUE
HUCCjaca0BaHus U ACJIaTb
BBIBOJbI Ha OCHOBC
MOJIYYCHHBIX pPC3YJIbTATOB.

CpaBHUBATbH CTPOECHHE
SYKapUOTHUYECKUX U
IIPOKAPUOTUYECKUX KIIETOK Ha
OCHOBE aHaJIN3a MOJIy4E€HHbIX
JAHHBIX

Beinenars cyiiecTBeHHbIE
MPU3HAKU IIPOLIECCOB OOMEHA
BELIECTB.

OOBACHATH KOCMHYECKYIO

H3y4EHUE TEMBI.
Bnanenue
COCTaBJISIOIMMHU
yueOHo-
HCCIIEN0BATENLCKOM
JIESITCIIBHOCTBIO.

YMeTh OOBSICHATD U
MIPUMEHSTH 3HAHUS B
MPaKTUYECKOU
JIeATETbHOCTH

YBaXUTEIHHO
OTHOCHTLCS K
YUUTEIIO U
OJTHOKJIACCHUKAM.

Haxonuts BeIXOA U3
CIIOPHBIX CUTYallHM.

IIponyxTuBHOE
oOIIeHNE U
B3aNMMOJICHCTBHE
B IIpoLiecce
COBMECTHOM
yueOHO
JIeATEIIEHOCTH C
Y4ETOM MO3ULUHU
Apyrux
YYaCTHUKOB
JIeATeTLHOCTH TIPH
o0CyXIeHUN
BIIUSIHUS




KUBOTHBIX,
rpu0oB 1 GaKTepuiD».

Kombunuposannwiti

25/7

O0o0maronuii ypok no reme
«Oco0eHHOCTH CTPOEeHHS
KJIETOK KUBBIX OPraHU3MOB»

(KOHTPOJILHBII TecT 4)
Ypox 0bobwenus u
cucmemamuzayuu 3HAHUU

26/8

OOMeH BEIIECTB U
IPEBpAIlCHHE YHEPTUHU B
KJIETKE.

Ypox uzyuenus u nepsuunozo
3aKpenneHus 3HaAHUIL.

27/9

DHepreTuieckuit 0OMEH B

KJICTKC.
Kombunuposannuiii.

28/10

Tume! KJI€TOYHOTO ITUTAHUA.

DOTOCUHTE3 U XEMOCUHTE3.
Kombunuposannuiii.

29/11

[TnacTuueckuit 0OMeH:

O6uocuHTE3 6EIKOB
Kombunuposanmuwiii.

JlpixaTenbHas 1enb.
OkucnuTeNnbHOe
dbochopumupoBaHue.

Nmets npeacTaBieHue o TUMAx
KJIETOYHOTO MUTaHUS:
($OTOCUHTE3 M XEMOCHUHTE3
3HaTh, KaK MPOUCXOJIAT
OCHOBHBIE dTaIlbl OMOCHHTE3a
Oenka. XpaHeHue, repeaaya u
peanu3anus HacJaeACTBEHHOM
uHpopmaruu B

KJIETKE. ¥ METh NOJIb30BAThHCS
TEHETUYECKUM KOOM.
Pemiats Ononoruyeckue 3a1auu,
CBSI3aHHbIC

C ompeeIeHueEM
MOCJIEI0BATEIbHOCTH
HYKJICHHOBBIX KHUCJIOT U
YCTaHOBJICHHEM
COOTBETCTBUM MEXAY HEU U
MOCJIEI0BATEIbHOCTBIO
aMUHOKHCIIOT B

nenTHe.

3a/1a4M 110 MOJIEKYJISIPHOU
Ounonoruun

BbinyckHuk Ha 6a30BOM

YPOBHE MOJYYHUT BO3MOKHOCTDH

HAYYUTbLCH:

CcpasHueams cnocoowl OeneHus
KAemKu (Mumo3 u meuos),

pouib poTocuHTEe3a B Ouochepe

BrIensaTh cymecTBEHHbIC
MIPU3HAKHU TIpoIecca
OnocHuHTE3a OEJIKOB H €T0
MEXaHU3M

BI)IIIGJI)ITI) CYHICCTBCHHBIC
MPU3HAKH MTPOIIECCOB
KHU3HECACATCIIbHOCTH KIICTKH.

OOBSACHATHP  MEXaHU3MBI
PEryJIAIUK  MPOIECCOB
KHU3HEICATEIIbHOCTH B KIIETKE.
OnpenensiTh MUTO3 KaKk OCHOBY
0€ecIoJI0or0 pa3MHOXKEHUS U
pocrta

ITocTpoeHne MeHTaIbHON
KapThl OHATUI
OTPAXKAIOILEH CYIIHOCTb
II0JIOBOTO

Pa3MHOYKEHHUs OPTaHU3MOB.

[TponykTuBHOE OOIICHHE U
B3aNMOJICHCTBHE

B IIPOLIECCE COBMECTHOM
yaeOHOMH

JEATENBHOCTU C YUETOM
TTO3UIIAH IPYTUX

HapKOTC€HHBIX
BCIISCTB Ha
MIPOIIECCHI B KIIETKE.
Hcmonbs3oBaHue
cpencts KT B
perieHnun
KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX
u
OpraHU3aIMOHHBIX
3a7a4.

OsBnagenue
METOJIaMU HAYIHOTO
[MO3HAHUS,
UCIIOJIb3YEMBIMH TTPH
OMOJIOTHYECKUX
HCCJIEIOBAHUSX B
mporecce
BBITTOJTHEHHS
1a00paTOPHBIX
pabor.




30/12

Perynsmus TpaHCKpUIITUU U
TPAHCIAONUHA B KIICTKC

Y OpraHU3ME.
Kombunuposanmuwiii.

31/13

Jlenenue kiaeTku. MuTos.
Kombunuposanmuwiii.

32/14

Jenenue knetku. Meiios.
[TonoBbIe KIIETKH

IIpakTnyeckas padora
Nel«Pemenue
3J1eMEeHTAPHBIX 3324 10

MOJIEKYJISIPHOW OHOJIOTHIY.
Kombunuposannuiii.

33/15

O0600mamuii ypok no reme
«Knerounslii ypoBeHb
OpPraHu3alUM KUBOM
NpHUPOABI»

(KOHTPOJILHBII TeCT 5)

Ypox 0bobwenus u
cucmemMamu3ayuy 3HaHuil

34/16

Ob6o06maromuit ypok
KOH(EepeHIHsI IO UTOTaM
yueOHO-UCCIIeIOBATENIbCKON
Y TIPOCKTHOM JeSITeTbHOCTH

Ypox 0b0bwenus u
CcUCmeMamu3ayuy 3HaHUl

— pewams 3a0ayu Ha
nocmpoenue gpacmenma
emopou yenu J[HK

nO NPEOLONCEHHOMY ppazmenmy
nepeou, uPHK (mPHK) no
yuacmky [[HK;

— pewambw 3a0ayu Ha
onpeoeneHue Koauvecmeda
XPOMOCOM 8 COMAMUYECKUX

U NOJI0BbIX KNEeMKAX, d MAKH#Ce 8
K1emKax nepeo Hauaiom
OelleHus (Metio3a uiu Mumo3a) u
no e20 oKoHuaHuu (0Jis
MHO20KNEMOYHBIX OP2AHUSMO8),

YYaCTHHUKOB JICATEIBHOCTH TIPU
00CyXAeHUU

BOIIPOCOB MEHOTUYECKOTO
JIeTICHUS! KIIETKH.

OBnazieHue METOIaMU
HAy4YHOTO MMO3HAHUS B
MpoLIecCce CPaBHUBAHUS
MPOLIECCOB MUTO3a U
Me€i103a, TPOLIECCOB
00pa3oBaHUs MYXKCKUX H
JKEHCKHX TOJIOBBIX KIJIETOK y
YeNoBeKa.

JleMOHCTpalusi HABBIKOB
MO3HABATEJIbHON
pednexcun




IV.KAJIEHAAPHO - TEMATHYECKOE INTAHUPOBAHUME 110 YYEBHOMY NPEJIMETY BHOJIOT'HUA 10 KJIACC

(YueOnuk: buonorus 10 ki1.: yaeOHUK U1 0011c00pa30BaTelbHBIX YUPEIKACHHIH | 0a30BbIi ypoBeHb B.B.ITaceunuk - M.,

[Ipocsemenne (JInnus sxuznan). 2019 )
1 yac B Hepes0, Bcero 34 4 (0a30Bblil yPOBEHbD)

Ne Tema ypoka IInanupyemsblie o0pa3zoBaTe/bHbIE Pe3yIbTAThI Hara
YpOKa (B coorBercTBHHU ¢ PI'OC)
npeaMeTHbIEe MeTanpe/MeTHbIe JIMYHOCTHBIE \ IUIaH \ paxr
OpranusmenHblii yposenb (10 1)

1/1 | OpraHu3MeHHbIN ypoBeHb: | MIMeTh mpeacTaBieHue o OmnpenensTb MeCTO OMOJIOTUHU B Bocnuranue y
06111219[ XapaKTCPUCTHKA. 6I/IOJIOFI/II/I, KaK HayKe€ O JKUBOM CHUCTEME HaYyK. OueHI/IBaTb BKJIag y4amuxcs
Pa3MHOKEHIE OPraHU3MOB | IIPHPOJE; O NpodecCHsIX, Pa3IUYHbIX YUYEHBIX-OMOJIOIOB B YyBCTBA F'OPAOCTH
Beodnui. Axmyanusayus snanuii_| CBS3aHHBIX ¢ GHONOIHCH; 06 pa3BUTHE HAYKH OGHOJIOTHH 3a POCCUICKYIO

212 I(’)asBI/ITI/Ie TOJIOBBIX KIICTOK. | ypOBHEBOM OPraHU3ALMK XKHBOH | BrinensTs 0CHOBHBIC METO/IBI 6HOIOrHIECKYIO

IJI0I0OTBOPEHUE
Foce aaﬂ P ngpOIH%I. OHONOTHYECKNX HCCIIEIOBAHNH. HayKYy.
HAaHHE OMONOTHYECKUX HAYK U | (e
BACHSATH 3HAYCHHE OMOJIOTUU .
3/3 | MuauBuyanbHOE PAa3BUTHE | oGL,eKkTOB UX n3ydeHus. 3HaHUE . llo3HaBaTesbHbII
ODPIAHH3MOB JUTsl TOHMMaHUsI HAyYHON KapTUHBI
P . MPU3HAKOB )KMBBIX OPTaHU3MOB, N MHTEPEC K
= MU
BI/IOFGHGTI/I‘-IGCK{/II/I 3aKOH YMEHHE 1aBaTh UM o p 5 CCTCCTREHHEIM
m §0M6uHupOGaHHblu XapaKTepUCTHKY. Pasiuuenne OCTE%BJIGHI/IC Ha OCHOBE pa0OTHI HAyKAM,
aKOHOMCpHOCTH 00BEKTOB )KMBOW U HEKUBOI ¢ yICOHMKOM 1 [ouuMaHKe MHO-
HAacCJIEeA0BaHUS IPU3HAKOB. JIpYrUMH UH()OPMAIIMOHHBIMU
M 5 NpUPObL. 3HAHUE U rooGpasus 1
HMCTOYHUKAMU CXEMBI
OHOTMOPHIIHOC coOJtoieHne npaBuil paboTHI B 1o a (i CME, e ——
ckpemmsanue. Illpakrudeck | oo o o PaCKPHIBAIOIICH ITAIIbI POBEICHHS AUH
as1 pabora Nel Hay4HOI'O UCCIIEOBAaHUS U UX HPUPOJIBI Ha
CocTaBjienue B3aUMOCBS3b. OCHOBAHHH 3HAaHUU
3JIeMEHTAPHBIX CXeM YMeHue onpeaenaTh elib ypoka u 0 IIPU3HAKax
CKpelMBaHus CTaBUTh 337a4l, HEOOXOAUMBIE JIISl | YKHBOTO.
Kombunuposanmviil. €€ JOCTHKCHUA. Peanuzamuu
5/5 | HenomHoe JTOMUHUPOBAHHUE. YMeHne BOCIpUHUMATD ATUUECKHUX

I'enotun u penorurn.
AHanusupytoniee
CKpeIllMBaHNe

UHOpMALIHIO Ha CIyX, paboTaTh B
COCTaBe TBOPYECKHX TPYIII.

YCTaHOBOK IO
OTHOILIEHUIO K




IIpakTuyeckas padora
Ne2 Pemenne

FeHETHYECCKHUX 3aaa4
Kombunuposannwiil.

6/6

Jurubpuxoe
CKpelIuBaHue.
3aK0H HE3aBUCHUMOI'O

HaCJICJOBAHUS ITPHU3HAKOB
Kombunuposannwiii

717

XpOMOCOMHas1 TEOPUS
HACJIEICTBEHHOCTHU. 3aKOH
Moprana. I'enernka noa.
HacnenoBanwue, cueriennoe
C 10JIOM

IMapakTnyeckas padora
Ne3 Cocrasiienue u
aHAJIN3 POJAOCIOBHBIX

YyeJI0BECKa
Kombunuposannviii.

8/8

3aKOHOMEPHOCTH

N3MCHYNBOCTHU
beceoa

9/9

OCHOBHBIE METOJIBI
CEJIEKLIUH PACTEHUH,
JKMBOTHBIX H
MHKPOOPTaHU3MOB.
buorexHomorus.
IIpakTHyeckas padora
Ne4 U3yyenue
H3MEHYHBOCTH,
MOCTPOeHHE
BAPMALMOHHOIO PSAA U

BapPUALMOHHON KPUBOH
Kombunuposannsiil.

OMOJOrHYECKUM
OTKPBITHUSIM,
HCCJIEIOBAHUSM H
WX pe3ylibTaTam;




10/10

O6o0maromuii ypok
«OpraHu3MeHHBIH
YPOBeHb
SKH3HI»(KOHTPOJILHBIH

TecT 1)
Ypox 0bobwenus u
cucmemamu3ayuy 3Hanuil

IlomyJisiiMOHHO-BUA0BOM YpoBeHb (7 1)

11/1

[TonynsaurnoHHO-BUA0OBOM
YpOBEHB: 00111ast
XapakTepucTuka. Bunbl u

MOMMyJIAIHUH.
Beoouwiii. Akmyanuzayus 3nanuii

12/2

PaszBuTre 3BOJIOIUMOHHBIX

UIeH. Feceda ¢ anemenmamu
0bvsCHeHUs

13/3

JIBroKyIye CUiIbl
sBonmtonuu.Jladoparopuas
pabora Nel Onucanue
BU/IOB 110
Mopdoaoruyeckomy
KPUTEPUIO BJIUSIHUE HA

reHo(oHa nonyasiluu
Kombunuposannwiil.

14/4

EctectBenHbIil 0TOOpP Kak

(bakxTop 3BONIIOLIUU
Beceoa ¢ anemenmamu
obvsCcHeHUs

15/5

Mukpo3Boatonus 1
MaKpO3BOJIIOIHS.
JlabopaTopnasi padora
Ne2 Onucanue
NPHCIOCO0ICEHHOCTH
OpraHu3mMa M ee

3HaTh OCHOBHBIE METO/IbI
U3y4YCHUS KIICTKH; UMETh
Ipe/CTaBICHUE O
MOJIEKYJIIPHOM yPOBHE
OpraHHU3aluH KHBOTO.

3HaTh COCTaB, CTPOEHUE U
(GYHKIIMM OpraHMYeCKUX
BEILIECTB, BXOSIINX B COCTAB
KHBOTO;

3HATh ONPEJEICHNE
OCHOBOIIOJIATrAFOIINX MOHATUN:
aTOMBI M MOJIEKYJIBI,
OpraHUYEecKUe U
HEOpPraHUYECKUE BEIIECTBA,
KOBaJICHTHAsI

CBSI3b, MAKPODJIEMEHTHI,
MHUKPO3JIEMEHTHI,
OMONOIMMEpPHI: TOMONOIMMEPHI
"

TeTEPONOINMEPHI.

Oco0EHHOCTH XUMHUYECKOTO
COCTaBa )XUBBIX OpFaHI/I3MOB.

Ornpenensts NpeaMeT, 3a1a4u 1
METO/TbI UCCIICIOBAHUS IIUTOJIOTHH
KaK HAYKH.

OOBIACHATH 3HAUECHUE
IIUTOJIOTHYECKUX MCCIIEJOBaHMI
TSl pa3BUTHS OMOJIOTHH U IPYTUX
OMOIOTMYECKHUX HaYK
OOBACHATH 3HAUECHUE KJIIETOYHOMN
TEOpUH AJI Pa3BUTHUSL OMOIOTHH
CpaBHUBATh XUMUYECKUN COCTaB
JKUBBIX OPTAaHU3MOB U TEJ
HEXUBOU MPUPOBL, JENAThH
BBIBOJIbI HA OCHOBE CPaBHEHUSI.
OOBSICHITH POJIb HEOPTAHUYECKUX
Y OPTaHUYECKUX
BEIISCTB B KIICTKE
XapakTepu3oBaTh KIETKY KaK
CTPYKTYPHYIO €UHUILY KUBOTO.
PazBuTHe 1103HABATEIHLHOTO
MHTEpeca K
W3Yy4YEHUI0 OMOJIOTHHU U
MEXIPEAMETHBIX
3HaHWH NPH U3yYEHUN MaTepraia o
XUMHUYECKUX CBA3SAX B MOJIEKYJIaX

VYMeTh 00BSICHATD
HEOOXOIMMOCTD
3HAHUU O
KJIETOYHOM
TEOPHH JIJIs
IMOHUMAaHUS
eINHCTBA
CTPOCHUS U
(GyHKIIMOHUPOBAH
Usl OPTAaHHYECKOTO
MUDpa.

Osnanenne
WHTEJIEKTYalbHBI
MU YMEHUSIMH:
JIOKa3bIBaTh,
CTPOUTH
paccyXIeHus,
aHAJTM3UPOBATH,
ZIeNaTh BBIBOIEI.

CdhopmupoBaHHOC
Th
NIO3HABaTEIbHBIX
UHTEPECOB U
MOTHBOB,




OTHOCUTECJIBbHOI'O
Xapakrepa
Kombunuposannuiil.

16/6

HamnpaBnenus 3BoOINN.
JlabopaTopnasi pabora
Ne3 BrisiBjieHue
NMPU3HAKOB CX0/JCTBA
3apoablleil YeJ0BeKa u
APYTruX MO3BOHOYHBIX
JKHBOTHBIX KaK
J0Ka3aTeJbCTBO HX

poacTBa
Kombunuposannwiil.

17/7

[TpuHIUTIBI
KJ1accu(PUKaIUHU.
Cucremaruka.O0001IeHIE
«ITonyasiumoHHO-BU/10BOI1
YPOBEHbKH3HI».(KOHTPOJ

bHBIN TeCT 2)
Ypox 0bobwenus u
cucmemamu3ayuy 3HAHUil

Heopranuueckue u BeliecTsa.
Pomn BOAbI, MUHCPAJIbHBIX
COJIEN B OPTaHU3ME.

OCco0EHHOCTH XUMHYECKOIO
COCTaBa KUBbLIX OPraHU3MOB.

Opranuueckue BemiecTBa. Poib
YTJIEBOJIOB, JIUTIHJIOB, OCIIKOB,
HYKJIEMHOBBIX KUCIIOT, AT® B
OpraHu3Me

MexaHu3m AeiCTBUS
KaTaJn3aTopoB B
XUMHYECKHUX PEaKIUsIX.
DHeprus akTUBAIUH.
Crpoenue (hepMeHTA: aKTHBHBIN
LEHTP,

cyOcTpaTHas crienu(UIHOCTb.
KodepmeHTsI.

Otnuuust GpepMeHTOB OT
XUMHYECKHUX

KaTanu3aropoB. benku-
aKTUBATOPbI U OENKU-
MHTHUOUTOPBI

3HaTh O BUpycax Kak
HEKJIETOYHBIX (popMax KU3HH.

BEIIICCTB,

MCKYCCTBEHHOM IOJYy4YECHUU
OpraHUYECKUX

BEILECTB U Jp.

Pemienue Ononornyeckux 3agad B
LEISIX
moAroToBku K EI'D.

[TpoBOIUTH OMONTOTHYECKHE
UCCJIEIOBAaHHSA U JIeNIaTh BBIBOJIBI HA
OCHOBE TIOJTyYCHHBIX PE3YJIbTaTOB.

[TpuMeHAT MOAENM U CXEMBI JUIS
pelieHus y4eOHBIX U
MIO3HABATEJIbHBIX 3a/1a4;

Braners npuéMamu CMBICIOBOTO
YTEHUSI, COCTABIISATE TE3WUCHI U TNIAHBI
- KOHCIIEKTHI 10 pe3yJIbTaTaM
YTEHUS; KITaCCU(PUIIUPOBATH U
BBIOUpATh KPUTEPHUH IS
KJIacCU(pUKALUU.

HaIlpaBJICHHBIX Ha
M3y4YEHUE TEMBI.
Bnanenue
COCTaBJIIOMUMHU
y4eOHO-
HCCIICA0BATEIILCK
o
JIESTCIIBHOCTBIO.

VYMeTh 00OBSICHATD
Y IPUMCHSTH
3HAaHHUA B
IIPaKTUYECKON
NeITEILHOCTH

VYBaXuTEIbHO
OTHOCHUTBCS K
YUUTEIO U
OJTHOKJIACCHHUKAM.

Haxoauth BbIX0Oq
U3 CIIOPHBIX
CUTYalHil.

Kputnunoe
OTHOIIIEHUE K
CBOUM
MOCTYIIKaM,
OCO3HaHHuEe
OTBETCTBEHHOCTH
3a UX
MOCJICACTBUSI.
[Toaumanue
3HAYCHUS




00y4eHus Ist
OBCEIHEBHOM
KU3HH.

dopmMupoBaHue
cOOCTBEHHOM
MO3UIUH 110
OTHOIIICHUIO K
OHoI0rn4ecKon
uH(popMaluuy,
[10JIy4aeMOun

13 pa3HbIX
HUCTOYHUKOB.
PazButue
MMO3HABATEJIBHOTO
WHTEpeca npu
U3y4YEHUU
JTIOTIOJTHUTEITLHOTO
Marepuana
yueOHUKa

JKOCHCTEMHBbIil YpOBeHb (8 4)

18/1

DKOCHCTEMHBIH YPOBEHb:
o01ast XxapakTepuCTHKA.
Cpena oburanus
OpPTaHU3MOB.
Okonoruyeckue HakTopsl U
WX BIIMSTHAE HA

opranu3Msl. TojepaHTHOCTb

U aganrtamus.
Beoonuviil. Akmyanuzayus 3uanuil

OKOCHUCTEMHBIN YPOBEHB!
oO11ast XapakTepuCTUKA.

Cpena o6uTaHust OPraHU3MOB.
Oxonoruyeckue GakTopsl U UX
BIIMSTHUE HA

opraHu3Mmsl. TOJIEpaHTHOCTh

u aganrauus. [Ipucrnocobnenus
OPTraHU3MOB K JIEUCTBUIO

CamocTosaTenpHOe onpeeeHue
1eTu y4eOHOM IeATeTbHOCTH 1
COCTaBJICHUE €€ IIJIaHa.
OmnpezneneHre 0CHOBOIOIATAIOIIHX
MOHSITHIA: cpeia oOuTaHus,
sKOJIOrHYecKre (haKTOpbI
(abuoTtnueckue, OUOTUYECKHE,
AHTPOTIOTECHHBIEC,

YMeTh 00BSICHATD
HEOOXOINMOCTD
3HAaHUU O
KJIETOYHOM
TEOPUH JJIs1
MMOHUMAaHUS
eJIMHCTBA
CTPOCHHUS 1




19/2

DKOJIOTUYECKHUE
cooO01ecTBa.
JlaGoparopHasi padora
Ne4 U3yuenue
IKOJIOTHYECKHX

a):[ﬂl’[TaIlHﬁ qeJI0BEKa
Kombunuposannulil.

20/3

Buasl B3auMoOTHOIIEHHIT
OpPraHU3MOB B DKOCHUCTEME.

9KOJ’IOFI/ILIGCK3$I HHUIIIA
Beceoa ¢ snemenmamu
o0vsCHeHUs

21/4

Bunosas n
MPOCTPaHCTBEHHAs

CTPYKTYPBI 3KOCHCTEMBbI
becena

22/5

HI/IH_ICBLIG CBs3U B
3KOCHUCTEME

beceoa c snemenmamu
00bSICHEHUsL, COCMABIEHUe
maodauybl

23/6

Kpyrosopor Bemects
U NIPEBpAILCHUE DHEPTUU B

3KOCHCTEME.
Kombunuposannviii.

2417

OKoJIoruuecKas CYKIEecCcus.

TlocnencTBus BIUSIHUSA
NEATEIbHOCTH YEJIOBEKA Ha

OKOCUCTEMBI
Kombunuposanmviii.

9KOJIOTHYECKHX (PaKTOpOB
buonenos. Dxocucrema.
Knaccudukanus sxocucteM.
buoreonenos. lckyccTBeHHbIe
YKOCHUCTEMBI. DKOCHUCTEMBI
ropoioB. [IuiieBrie CBSI3U B
skocucreme. [IpoctpancTBeHHas
CTPYKTYpa SKOCHUCTEMBI.
Pa3nooGpasue

3KocHucTeM. B3anMOOTHOIIICHUS
MOMYJISIIIAIA Pa3HbIX

BHJIOB B 9KOCHCTEME.
KpyroBoport BeliecT u moTok
SHEPTUU B IKOCUCTEME.

Y CTONYMBOCTS U JMHAMHUKA
skocucteM. IlociaencTus
BIIMSIHUSA JICSITEIbHOCTH
YyeJIoBeKa Ha DKOCHUCTEMBI.
Coxpanenue 6uopazHo00pa3us
KAaK OCHOBA YCTOMYHMBOCTH
9KOCHCTEMEI

DKOJIOTHYECKUE
B3aUMOJICHCTBUSI OPTaHU3MOB B
JKOCHUCTEME. DKOJIOTHYECKAs
HUIIA. 3aKOH KOHKYPEHTHOT'O
HCKITFOUCHHUS

Bunosas u npocTpaHcTBEHHAs
CTPYKTYPBI 9KOCHCTEMBI.
Tpodudeckas cTpykTypa
YKOCHCTEMBI

OOMeH BelecTBOM U SHEpruen
B ’KkocucTeme. [Iumesnie cBI3n
B DKOCHCTeME. THIIbI MUIIECBBIX

JMMHTHUPYIOIIUE), TOJICPAHTHOCTb,
3aKOH MUHUMYMa, TIPABHIIO
TOJISPAHTHOCTH, a/IallTAIIHS.
[TponykTuBHOE OOIICHHE U
B3aUMO/ICHCTBHE B TIPOIIECCE
COBMECTHOM y4eOHOU IeaTeTbHOCTH
C Y4€TOM MO3UIIHIA APYTUX
YYaCTHUKOB JCSITSIILHOCTH TIPH
00CYX/ICHUU BIIUSHUS
HKOJIOTHYECKUX (PaKTOpOB Ha
OpraHU3MBI.

CamocrosTenpHas HHPOPMALMOHHO-
M03HABATENIbHAS JICATEIIBHOCTD C
Pa3TMYHBIMA HCTOYHUKAMHA
nH(pOpMaIUK O MPUCTIOCOOTICHUSIX
OpPTaHU3MOB K JICHCTBUIO PA3TMYHBIX
HKOJIOTMYECKUX (PaKTOPOB, €&
KpUTHYECKAsl OI[CHKA U
uHTepnpetanus. DopMupoBaHue
COOCTBEHHO MO3UIUHU TIO
OTHOIICHHIO K OMOJIOTHYECKOM
uH(popMalny, MOJIy4aeMon U3
pa3HbIX UCTOYHHUKOB.

Pa3BuTne nozHaBaTenbHOTO
MHTEpeca K U3Y4eHUIO OMOJIOTHH B
MIPOIIECCe U3yUCHUS
JOTIOTHUTETTFHOTO MaTepuana
yueOHHUKa

OmnpeneneHre OCHOBOMONIATAIOIINX
IMOHSITUI: OMOTHYECKOE COOOIIECTBO
(buoreHo03), FIKOCUCTEMA,
OuoreoneHo3, OnoToI,
HCKYCCTBEHHbBIE

(GyHKIIMOHUPOBAH
1Sl OPraHUYECKOT O
Mupa.

Osnanenne
HMHTEJUICKTYaJIbHBI
MU YMEHUSIMH:
JIOKa3bIBaTh,
CTPOUTH
paccyxIcHHS,
aHAITM3UPOBATH,
JI€JIaTh BHIBOBI.

CdopmupoBanHoc
Th
MI03HABATEIbHBIX
WHTEPECOB U
MOTHBOB,
HaIPaBIICHHBIX HA
U3YYEHUE TEMBI.
Bnanenue
COCTaBISIOLUMU
yueOHo-
HCCIIEIOBATEIBCK
on
JESTEIbHOCTBIO.

YMeTh OOBSICHSTD
Y IPUMEHATH
3HAHUS B
[IPaKTUYECKOU
JeSITEIIbHOCTH

VYBaXuTeapbHO
OTHOCHUTBCH K




enei.

IIpaBuiIO 2KOJIOTUYECKOU
MUPAMU/IBI

IIoTOKM 3HEPrUU U BELIECTBA B
skocuctemax. OCOOeHHOCTH
IIEpeHoca SHEPTUHU B
skocucteme. Kpyrosopor
BELIECTB U IIPEBpALLICHUE
SHEPTUU B DKOCHCTEME
DKoJIOrH4ecKasi CyKIeccus u eé
3HaueHue. CTaiuu CyKLIECCHH.
[TocnencTBust BIUSIHUA
JESITEIbHOCTH YeIoBeKa Ha
HKOCUCTEMBbI

(aHTPONOTEHHBIE) DIKOCUCTEMBI:
arpoOHOIEHO3, IKOCUCTEMA TOPO/Ia,
rOpoICKOH aHamadr.
[TponykTuBHOE OOIICHHE U
B3aMMO/ICHCTBHE B TIPOIIECCE
COBMECTHOM y4eOHOU IeaTeTbHOCTH
C Y4€TOM MO3UIIHIA APYTUX
YYaCTHHUKOB JEATEIbHOCTH TIPU
CpaBHUBaHHUH €CTCCTBEHHBIX U
HCKYCCTBEHHBIX IKOCHUCTEM,
npo0JIeM 3arps3HEHUsT aTMOC(hEpHI.
CamocrosTenpHas HHPOPMALMOHHO-
M03HaBaTeNbHAS JACATEIBHOCTD C
Pa3TMYHBIMA HCTOYHUKAMHA
nHpopMau 00 SKOJOTUUECKHUX
coo01ecTBax, € KpUTHIeCcKas
OIICHKA W WHTEPIpETAIHsL.
dopmMupoBaHue cOOCTBEHHOM
MO3MIIMHU 10 OTHOLIEHHUIO K
OuooruuecKor HHpopmaIm,

HOquaeMOﬁ N3 pa3HbIX HCTOYHHUKOB.

PasButHe mo3HaBaTenbHOTO
MHTEpeca K M3YYeHUIO OMOJIOTHUH B
MPOIIECCE U3yUEHUS
JOTIOTHUTETIFHOTO MaTepuana
yueOHHUKa

OrnpezenieHre OCHOBOMOJIAraloIUuX
MOHSTHUN: HEUTPATU3M, CUMONO03
(MyTyanmu3M, IpOTOKOOMepaIus,
KOMMEHCAJIN3M, HaXJICOHUIECTBO,
KBapTUPAHTCTBO, MAPA3UTU3M),
XHITHAYECTBO, aHTHONO03
(ameHcanu3M, ajieaonarus,

YUYUTCIIIO U
OJHOKJIaCCHHUKaM.

Haxonuts BeIxOq
W3 CIIOPHBIX
CUTYaLH.

Kputnunoe
OTHOIIICHUE K
CBOUM
MOCTYIIKaM,
OCO3HAHHE
OTBETCTBEHHOCTH
3a UX
IMOCJIE/ICTBHS.
ITornmanne
3HAYCHUS
00yueHus ist
MMOBCEOHEBHOM
JKH3HH.

dopMupoBaHue
COOCTBEHHO
MTO3HUIUH T10
OTHOIICHHUIO K
OuoIornuecKoi
uHpopManuu,
MOJTy4aeMoi

U3 pa3HBIX
HCTOYHHUKOB.
Pa3zButue
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O60061maronuii ypok
«IKOCHCTEMHBIH YPOBEHb
JKM3HID» (KOHTPOJIbbII

TecT 3)
Ypox 0bobwenus u
cucmemamu3ayuy 3HAHUil

KOHKYPEHLIUA), TEPPUTOPUATILHOCTb,
IKOJIOTMYECKast

HUIIA, 3aKOH KOHKYPEHTHOI'O
uckirouenus. IIlpoagykrtusnoe
oOlIeHne 1 B3auMOJICICTBHE B
npoIecce COBMECTHOM yueOHOM
JIEATEIbHOCTH C YYETOM MMO3UIUI
JPYTUX YYaCTHUKOB JI€ATEIbHOCTH
pu 00CYKJIEHUU THIIOB
B3alMOOTHOLIEHUI OpraHU3MOB B
skocucreMax. OBiaseHre MeToJaMu
HAy4yHOTO [TO3HaHUS,
UCIIOJIb3YEMBIMH TIPU
OMOJOTrHYECKUX HCCICIOBAHUIX, B
MIPOLIECCE BBITOJTHEHUS
nabopaTtopHoOit

paboThl «/3yueHne IKOIOrHueCcKOn
HUIIM Y Pa3HbIX BUJIOB PACTCHUID.
Pa3Butue ymeHus oObsICHATh
pe3ynbTaThl OMOJIOTHYECKUX
HKCIEPUMEHTOB.

Pa3BuTne no3HaBaTenbHOTO
MHTEpeca K U3y4yeHHI0 OMOJIOTHH B
IpOLIECCEe U3YyUEHUS
JIOTIOJTHUTEIILHOTO MaTepuaa
yueOHHUKa

Onpenenenre 0CHOBONOIATraloIuX
MOHATHUI: BUIOBasi CTPYKTYpa,
IIPOCTPAHCTBEHHAs CTPYKTypa
coob1iecTBa, Tpopuueckast
CTPYKTYpa,

MUIIeBast 1IeTb, TUIIEBas CETh,
SPYCHOCTb, aBTOTPO(BI,

II03HABATEIBHOTO
UHTEpeca npu
U3y4CHUU
JONOJHUTEIHHOTO
marepuana
yueOHUKa

IloBTOpHTH
IJIaBy




rerepoTpodbl, MPOAYLIECHTHI,
KOHCYMEHTBI, PEyLICHTHI.
[TponykTuBHOE OOLIEHNE U
B3aMMO/ICHCTBHE B IIPOLIECCE
COBMECTHOM y4eOHOU eITeIbHOCTH
c

Y4E€TOM MO3ULMI IPYTUX
YYaCTHUKOB JEATEIbHOCTH MPU
00CYKIEHUU PA3IUYHBIX CTPYKTYP
HKOCHUCTEM.

OBnageHue METo1aMu HAy4YHOTO
MMO3HAHMUSI, UCTIOIb3YEMBIMU TIPU
OMOJIOTMYECKHUX MCCIEAOBAHUAX, B
MIPOIIECCE BBHITOTHEHUS
nabopaTopHOH

paboThl «OnHcaHue YKOCUCTEM
cBOEH MecTHOCTH». Pa3Butue
MO3HABATEJILHOTO UHTEpEca K
W3YYEeHUIO OMOJIOTHUHU B TIPOIIECCE
W3Yy4YEeHUs JOTOTHUTEIHHOTO
MaTepuaina yueOHHuKa
Omnpenenenre 0CHOBONOIATratonuX
MOHSATUI: MUILEBAS LIETb: IETPUTHAS,
MacTOUIITHAS; TUpaMUIa; YUCET,
O6romacc, SHEpruu; IPaBUIIO
9KOJIOTUYECKON TUPaMUJIBI.
[TponykTuBHOE OOIICHHE U
B3aMMO/ICVCTBUE B IIPOIIECCE
COBMECTHOM y4eOHOU eaTeTbHOCTH
C Y4€TOM NO3ULINAN JPYTUX
YYaCTHUKOB JEATEIbHOCTH MPHU
00CYXICHUH TTUIIEBBIX CBS3EH B
pPa3IMYHBIX HYKOCUCTEMAX.




CamocrosiTenbHas HHPOPMaIMOHHO-
IMO3HABATEIIbHAS ACATCIHLHOCTD C
Pa3IMYHBIMU UCTOYHUKAMU
uH(popManuu 00 0COOCHHOCTSIX
MUIIEBBIX CBS3EH B PA3IMUHBIX
JKOCHCTEMAX, &

KpUTHYECKAs OLICHKA 1
unrepnperanus. opmupoBanue
COOCTBEHHOI MO3ULIMH I10
OTHOIICHUIO K OMOJIOTHYECKOM
uH(pOpMalny, MOTy4aeMon U3
Pa3HBIX HICTOYHUKOB.
Ucnonb3oBanue cpeacts UKT B
pPEIICHUU KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 3a1a4. Pemienue
OMOJIOTHYECKUX 3a/1a4 Ha
MIPUMEHEHNE IKOJTOTHIECKUX
3aKOHOMEPHOCTEH (ITpaBmI).
Pa3ButHe 1mo3HaBaTeIbHOrO
MHTEpeca K U3YYCHUIO OMOJIOTHH B
MPOIIECCE U3yUEHUS
JIOTIOJIHUTEIBHOTO MaTepHraia
yueOHHUKa

OrnpezeneHre 0CHOBOMOJAratoIuX
MMOHATHI: TIOTOK: BEIEeCTBA,
SHEpPruH; OUOTEHHBIE SJIEMEHTHI,
MaKkpOTpO(HbIE BEIIECTBA,
MUKpPOTPO(HBIE BEIIECTBA.
[IponykTuBHOE OOIICHHE U
B3aMMO/ICVICTBHE B IIPOLIECCE
COBMECTHOM yueOHOU NeITeTbHOCTH
C Y4€TOM NO3ULUNA JPYTUX




YYaCTHUKOB AESITEIbHOCTU MIPU
00CYXI€HUU KPYrOBOPOTa BELIECTB
U TIPEBpAIICHUS SHEPTUU B
sKocucreMax. Pazsurtue
MO03HABATEJILHOTO HHTEpeca K
M3y4eHHIO OMOJIOTHH B TIpOIIecce
M3YYEHHUS JOTIOJTHUTEIHHOTO
Marepuaia yaeOHuKa

OnpezaeneHre 0CHOBOIOJIATAlOLINX
MOHSITUN: CyKIeccHsl, o01iee
JBIXaHUE coOOIIeCTBa, IEPBUYHAS U
BTOPHYHAS CYKIIECCHU.
[TponykTuBHOE OOIICHKE U
B3aMMO/JICHCTBUE B IIPOLIECCE
COBMECTHOM y4eOHOH eaTeIbHOCTH
C y4€TOM NO3ULIUN JPYIUX
YYaCTHHUKOB JEATEIbHOCTH.
OBnazneHre MeToJaMi HAy4HOTO
MO3HAHUS, UCTIOJIB3YEMBIMU IIPU
OMOJIOTUYECKHUX HCCIIEIOBAHUSX.
Pa3zButue ymeHus o0bsCHATH
pe3ynbTaThl OMOJIOTHYECKUX
HKCIIEPUMEHTOB.

Pa3BuTne nozHaBaTenbHOTO
MHTEpeca K U3y4yeHHI0 OMOJIOTHH B
IpoLecce U3y4eHus
JIOTIOJTHUTEIIBHOTO MaTepuaia
yueOHHUKa

Buocdepnsliii ypoBens (94)

26/1

buocdepHslit ypoBeHb:
o01as XxapakTepuCTHKA.
buocdepa — rinobanpHas

Buocdepnslit ypoBeHb:
oO11ast XapakTepuCTUKA.
CtpykTypa (KOMIOHEHTHI) U

CamocTosiTeTbHOE OINpeeIICHHE
1eu y4eOHOM IeITeTbHOCTH 1
CcOCTaBJIeHUE ¢€ MiIaHa.

YMeTh 00BACHATH
HEO0OXOINMOCTh
3HAaHUH O




skocucrteMa. Yuenue B. U.

Bepnajckoro o 6uocdepe.
Beoonuvuil. Axkmyanusayus snanuil

27/2

Kpyrosopor Beriects B
ounocdepe
beceoa

28/3

Dodtorus orochepbl
JlabopaTopHas paborta
Ne§ BrisiBiieHue
NPUCIOCcOOIeHUIt
OPraHu3MoOB K BJIHSIHUIO
Pa3JIMYHBIX

IKOJIOTHYEeCKHUX (PaKTOPOB
Kombunuposannwiil.

29/4

[IpoucxoxaeHue ;KU3HU Ha

3eMire.
Beceoa ¢ snemenmamu
00vsCHenUs

30/5

OcHOBHBIE ATarbl
9BOJIIOLIMH OPraHU4ECKOIr0
Mupa Ha 3emJe.
JlabopaTopnasi padora
Ne6 U3yyeHue u onucanme
JIKOCHCTEM CBOeH

MECTHOCTHU
Kombunuposannviii.

31/6

DBOJIIOLIMS YETIOBEKA
beceoa

327

Ponp yenoseka B 6mochepe
JlabGoparopHas pabdora
Ne7. CocraBiienne

NUIIEBLIX LIeNe.
Kombunuposanmviil.
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O6o0u1aomuil ypok.

rpaHuIel Ouocdepsl. YueHue B.
W. Bepuanckoro o 6uocdepe.
JKuBoe BeriecTBO U €ro poJjb B
ouocdepe.

Hoocdepa. Kpyeosopomwi
sewecms 8 buocgepe
['moGanbHbIN
OMOTCOXUMHUYECKHII KPYTOBOPOT
(OMOTCOXUMHUYECKHI TTHKI).
3aKkoH

rJ100aTbHOTO 3aMBIKAaHUS
OMOTreOXMMHUYECKOTO
KpyroBopota B 6uocdepe.
Kpyzoeopomul seujecms 6
ouocghepe

OcCHOBHBIE 3TaIbl Pa3BUTHS
ouochepsl. 3apoKIeHHE KUZHU.
Pous mpomnieccoB hotocunTe3a U
JBIXaHUS B DBOJIOIUU
ouocdepsl. Bnusinue yenoBeka
Ha BOJIIOIUI0 OHochepsl.
['mo0anbHbIE aHTPOIOTEHHbBIE
U3MeHeHus B bnochepe
['MIoTe36I MPOUCXOKIACHHUS
*Ku3HU Ha 3emiie. CoBpeMEHHbIE
MIPEJICTABJICHHS O
BO3HUKHOBEHUU KH3HHU.
OCHOBHBIE TAITBI BOJTIOIIUU
OpPTaHMYECKOTO MHUpa Ha 3eMIIe.
['MIIoTE3BI MPOUCXOIKIACHHUS
DYKapuoT

OCHOBHBIE TAITBI BOJTIOIUU

OrnpezesieHre 0CHOBOTIOJAralOITUX
nousTHii: 6uocdepa, Hoocdepa,
’KMBOE BEIIECTBO, OMOTeHHOE
BEIIIECTBO, OMOKOCHOE BEILIECTBO.
[IponykTuBHOE OOIICHHE U
B3aMMO/ICHCTBHE B IIPOLIECCE
COBMECTHOM y4eOHOU NeITeIbHOCTH
c

Y4ETOM NO3ULUH JPYTUX
YYaCTHUKOB JIEATEIbHOCTH MPU
00CYXJIEHUHU CTPYKTYPBI U TPAHUIIBI
ouocdepsl.

CamocrositenbHas HHPOPMaIMOHHO-
IMO3HABATENIbHAS ACATCIHLHOCTD C
Pa3IMYHBIMH HCTOYHUKAMHM
uH(popmanuu o6 yuenuu B. U.
Bepnazckoro o 6uocdepe, ponu
YyeJioBeKa B U3BMEHEHUHU 6uocdepsl,
e€ KpUTUYECKas OLEHKA U
untepnperamus. DopmupoBanue
COOCTBEHHO TTO3HIIUU T10
OTHOIICHUIO K OMOJIOTHYECKOM
uH(pOpMaInK, MOTy4aeMon U3
Pa3HBIX HICTOYHUKOB.

PasButne mo3naBaTeIbHOTO
MHTEpeca K U3Y4eHUIO OMOJIOTHH B
MPOLIECCE U3YyUEHUS
JIOTIOJTHUTEITLHOTO MaTepraia
yueOHHKa

Ornpesenenre 0CHOBOIOJIAraloIuX
MOHATHH: OMOr€OXUMHYECKUN TUKII,
3aKOH IJI00QJIbHOTO 3aMbIKaHUS

KJIETOYHOU
TEOPUU IJIs
MMOHUMaHUS
CMHCTBA
CTPOCHHS 1
(byHKIIMOHUPOBAH
Hs OPraHUYECKOTO
MUpa.

OsBnanenue
WHTEJUICKTYaJIbHbI
MU YMEHUSMU:
JIOKa3bIBaTh,
CTPOUTH
paccyxJIeHus,
aHAITM3UPOBATh,
JIeNaTh BBIBOJIBI.

CdopmupoBanHOC
Th
IIO3HABATCIIbHBIX
WHTEPECOB U
MOTHBOB,
HaIpPaBIEHHBIX HA
HN3YUCHUC TCMBI.
Bnanenue
COCTAaBJISIIOIIMU
yueOHo-
HCCIIeIOBATEIBCK
on
JIESITSIIBHOCTBIO.

YMeTh 00BACHATH
Y IPUMCHSTH




«buocdepublii
ypoBenb»JlabopaTophas
padora Ne8. Onenka
AHTPONMOTreHHbIX
U3MEHEeHHNH B pUpoje.

(KOHTPOJILHBII TecT 4)
Ypox 0bobwenus u
cucmemamuzayuu SHAHUTL
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Oo6o0uaromuit ypok-
KOH(DepeHIIHS

Ypox 0bobwenus u
cucmemamuzayuu 3HAHUU

OpPraHHYECKOro MUpa Ha 3emJie.
['eonoruueckast ucropust 3emiu
Pa3BuTHe B3rs10B Ha
IIPOUCXOXKICHNE YETIOBEKA.
CoBpeMeHHbIE MPECTABICHUS O
MPOUCXOKICHUH YETIOBEKA.
DBOJIOIUS YeTIOBEeKa
(anTpomnorenes). JBuwxyiue
CHWJIBI aHTpororeHesa. Pacet
YeJIOBEKa, UX IMPOUCXOXKIECHUE
u enuHCcTBO. Kputnka pacusma
Ponp wenoseka B 6mocdepe.
UYenoBek U 3KOJIOTUYECKUI
kpusuc. [Iyru BeIxona us
9KOJIOTHYECKOT0 KpU3uca.
[TpoGyieMbl ycTOWYMBOTO
pa3BUTHSL.

Ilepcnexmueswl pazeumuisi
OuonocuecKux HayK
[ToaBeneHne UTOTOB U3YUCHUS
Kypca «O01m1as 6uonorus», B
TOM YHCJIC BBITIOJIHEHUS Y4eOHO-
UCCIIEI0BATEIBbCKON U
MPOEKTHOMN

paboThI

OMOreOXMMHUYECKOT0 KPyroBOopoTa
B 6uocdepe. [IpoxykTiuBHOE
oOlIeHne U B3auMO/JICHCTBHE B
npoIecce COBMECTHOM yueOHOM
JESTEIbHOCTH € Y4ETOM MO3UIIUI
JPYTUX YYaCTHUKOB JAEATEIbHOCTH
pu 00CYKJIEHUU KPYrOBOPOTOB
BEIECTB B Ouocdepe.
CamocTtosTenbHast ”HPOPMAIIMOHHO-
MO3HABATENbHAS ICATEIBHOCTD C
pa3IMYHBIMH UCTOUHUKAMU
uHpOpPMALIUU O OMOTEOXMMHYECKOM
KpyroBOpOTE BELIECTB B Ouocdepe,
€€ KpUTHYECKas OLICHKA U
MHTEPIIPETALINSL.

dopmMupoBanue coOCTBEHHOM
MO3HIIMHU IO OTHOILIEHHUIO K
OuooruuecKor HHpopMmaIm,

HOquaeMOﬁ N3 pa3HbIX HCTOYHHUKOB.

Pa3BuTne no3HaBaTenbHOTO
MHTEpeca K U3y4yeHHI0 OMOJIOTHH B
IIPOLIECCE U3YUEHUS
JIOITOJTHUTEIIBHOTO MaTepuasa
yueOHHUKa

OmnpeneneHre 0CHOBONOJIATalOINX
nousTuit: popmanus HUcya,
MIEPBUYHBIN OyThOH, METAaHOTCHHBIS
apXeu.

[TponykTHBHOE OOIIEHUE U
B3aMMO/ICMCTBHE B IIPOIIECCE
COBMECTHOM y4eOHOU IeaTeTbHOCTH
C Y4€TOM NO3ULINAN JPYTUX
YYaCTHHUKOB JIE€ATEIIbHOCTH IIPH

3HAHUSA B
MPAKTUYECKOU
JeSITEIIbHOCTH

VBaKUTEIBHO
OTHOCHTBCS K
YUHUTEIIO 1
OJTHOKJIACCHUKAM.

Haxonute BeIXOA
13 CIIOPHBIX
CUTYaLH.

IIponyxTuBHOE
oO1eHue u
B3aHMOJCHUCTBIC
B IIpoLiecce
COBMECTHOH
yueOHOM
JIESATCILHOCTH C
Y4ETOM MTO3ULUHU
Apyrux
YYaCTHUKOB
JeSATeTLHOCTH TIPU
o0CyXIeHUN
BIIUSIHHUS
HapKOT€HHBIX
BCIIIECTB Ha
MIPOLECCHI B
KJIETKE.
Hcnonp3oBanue
cpencts KT B
pelIeHnn




00CyXaeHUU TTPOOIIEM DBOJIOIIIHI
Oouocdepsl ¥ poJId YeTIOBEKa B HEH.
CamocTtosTenbHast ”HPOPMAIIMOHHO-
MO3HABATENIbHAS ESATCIILHOCTD C
pa3IMYHBIMH UCTOUHUKAMU
uH(popManuu 00 IBOIOLUN
ounocdepsl, €€ KpuTHIECKas OIlCHKa
¥ MHTEPIPETAIIUS.

dopmupoBaHue cOOCTBEHHOM
MIO3UIUH 110 OTHOIIICHHUIO K
Ounosornueckoi HH(popMaIuu,

IIOJIy4a€MOU U3 PA3HBIX HCTOYHHUKOB.

Pa3BuTHe Mo3HaBaTeNbHOIO
MHTEpeca K U3Y4EHHIO OMOJIOTHH B
IIPOLIECCE U3YUCHUS
JIOTIOTHUTEIILHOTO MaTepuasa
yueOHUKa

Omnpenenenre 0CHOBONOJATralonuX
MOHSTHI: KPEallMOHU3M, TUIIOTE3a
CTaI[MOHAPHOI'O COCTOSTHUS,
TUIIOTE3a CAaMOIIPOU3BOJIEHOTO
3apOKICHUS KU3HU, TUIIOTE3a
NAHCIIEPMHUH, TUIIOTE3a
OMOXUMHYECKOM SBOJIIOLMH,
abuorenes, runoreza PHK-mupa.
CamocTrosTenbHast ”HPOPMAaIIMOHHO-
MI03HABATENIbHAS JEATENBHOCTD C
pa3IMYHBIMU UCTOYHUKAMHU
UH(pOpPMAILIUU O TPOUCXOKACHUU
KU3HU Ha 3emiie, e€ KpuTHuyecKas
OLICHKA W MHTEpIpeTausl.
dopMupoBaHre cOOCTBEHHOM
MIO3UIMH 110 OTHOILIEHUIO K

KOTHUTHBHBIX,
KOMMYHHKATHBHBI
XU
OpraHU3aIMOHHbI
X 3a7a4.

OBnanenue
METOIaMH
HAyYHOTO
[MO3HAHUS,
UCIIOJIb3YEMBIMU
npu
OMOJOrHYECKUX
HCCIIEIOBAHUX B
mporecce
BBITTOJIHEHHS
1a00paTOPHBIX
pabor.




Ounosornueckoi nHpopMaIuu,
MOJIy4aeMOU U3 Pa3HbIX UCTOYHHUKOB.
Pa3BuTHe nmo3HaBaTeIbHOTO
MHTEpeca K U3y4eHHI0 OMOJIOTHH B
IpoLecce U3yYeHUs
JIOTIOJIHUTEILHOTO MaTepHraia
y4deOHHKA

OrnpezesieHre OCHOBOMOJIATAIOITUX
MOHSITHIA: S0H, 3pa, IEPUOJI, ATIO0XA,
KaTapxei, apxei, mpoTepo30Hu,
(dhaHepo30ii, maneo3oi, Me3030H,
KaitHO30M, KeMOpUii, OpJIOBUK,
CUIIYp, I€BOH, apOOH, IEPMb, TpHAC,
10pa, MeJl, MajJeoreH, HeOTeH,
AHTPOIOTEH, TOJIOIICH.
[TponykTuBHOE OOIICHHE U
B3aMMOJICVICTBHE B IIpOLIECCE
COBMECTHOM yueOHOU NeITeTbHOCTH
¢ y4€TOM MO3ULUN OPYIUX
YYaCTHUKOB JIEATEILHOCTH MPHU
00CyX/1IeHUH NpoodIieM
BO3HUKHOBCHUS U PAa3BUTHS KU3HU
Ha 3emuie. CamocTOsITENTbHAS
nH(pOpMaIMOHHO-TIO3HABATEIbHAS
JESITENIbHOCTD C Pa3IMYHBIMU
WCTOYHHKaMU WH(opMaIuu 00
OCHOBHBIX 3Tarax dBOJIOLUN
OpraHNYeCcKOro MHpa Ha 3emiie, €€
KpUTHYECKAast OI[CHKA U
unTepnperanus. DopmupoBanue
COOCTBEHHOM MO3UIINHU TIO
OTHOIIICHUIO K OMOJIOTHYECKON
uH(pOpMaInK, MOTy4aeMor U3




pa3HbIX UCTOYHHUKOB.
Pa3BuTune nozHaBarenbHOro
MHTEpeca K U3Y4CHUIO OMOJIOTHH B
IIPOLIECCE U3YUEHUS
JOTIOTHUTEIILHOTO MaTepuasa
yueOHHUKa

Omnpenenenre 0CHOBONOIATraloIINuX
IIOHATUI: aHTPOIIOIEHES, YEIIOBEK
pa3zymubiii (Homo sapiens),
aBCTPAJIONIUTEKOBBIE, JIIOIU
(apxaHTpOTIIbI, MaNCOAHTPOIIHI,
HEOAHTPOIIbI ), COITUATIbHBIE (PAKTOPHI
aHTponoreHesa (TpyaoBas
NeSITeIIbHOCTD, OOIIECTBEHHBII 00pa3
JKU3HU, peUb, MBIILJICHUE), PAChI
(eBporieouHasi, MOHTOJIOUTHAS,
aMepUKaHOUHasI, HETPOUIHa,
aBCTpAJIOU IHAS ), PACU3M.
[TponykTHBHOE OOILIEHUE U
B3aMMO/ICMICTBHE B IIPOIIECCE
COBMECTHOM y4eOHOMU JeATeNbHOCTH
c

y4E€TOM MO3ULUHI APYTUX
YYaCTHHUKOB JCATEIBHOCTH TIPH
00CYX/IEHUU pacoreHesa.
CamocTrosTenbHast ”HPOPMAaIIMOHHO-
MO3HABATENbHAs IEATEIBHOCTD C
Pa3INYHBIMHA UCTOYHUKAMHU
uHpopManuu 00 aHTpornorexese, eé
KpUTHYECKast OIIEHKA U
uHTepnperanus. @opMupoBaHue
CcOOCTBEHHOM MO3ULIUH I10
OTHOILIEHHIO K OMOJIOrMYeCKOM




uHpopMaLuy, MoJIy4aeMot 13
pa3HbIX UCTOYHHUKOB.
Ucnonp3oBanue cpeacts UKT B
pELIEHNN KOTHUTUBHBIX,
KOMMYHHUKATUBHBIX U
OpraHM3alMOHHBIX 33/1a4,
CBSI3aHHBIX C U3yYEHHEM BOIPOCOB
ABOJIIOLIMN YesloBeKa. PazBuTtue
II03HABATEJILHOIO HHTEpeca K
M3y4eHHIO OMOJIOTHH B TIPOIIecce
U3y4EHHsI JOTIOJIHUTEILHOTO
Marepuaia yaeOHuKa
OnpezaeneHre 0CHOBOIOATraloLINX
MOHATUI: YCTOMYUBOE PA3BUTHE.
[TponykTuBHOE OOILIEHUE U
B3aMMO/JICHCTBHE B IIPOLIECCE
COBMECTHOM y4eOHOMH JeATeNbHOCTH
¢ y4€TOM NO3ULUN JPYIUX
YYaCTHUKOB JESITEIBHOCTH IIPH
00CYXKJI€HUH POJIN YeJIOBEKa B
ouocdepe.

CamocTrosTenbHast THPOpMaIMOHHO-
MIO3HABATENIbHAS JEATEIBHOCTD C
pa3IMYHBIMU UCTOUHUKAMU
uHpopManuu o npodiaemax
YCTOMYMBOTO pa3BUTHSA, €€
KpUTHYECKAsl OLICHKA U
MHTEPIIpETALINS.

dopmupoBaHre cOOCTBEHHOM
MO3UIMH 110 OTHOILIEHUIO K
Ouosiornueckoil uHpopMaIyH,
MIOJIy4aeMOU U3 Pa3HbIX HCTOYHUKOB.
OBnaseHre METOJaMHU HAYYHOTO




MO3HAHUS, UCIIOJIb3YEMBbIMH NIPU
OMOJOTrHYECKUX HCCICIOBAHUIX, B
MIPOLIECCE BBIMIOJIIHEHUS y4eOHO-
HCCJIEI0BATEIBCKOIO IIPOEKTA
«O11eHKa aHTPOIIOT€HHBIX
U3MEHEHUH B IIPUPOIEY.

Pa3Butne ymeHus: OOBICHSTD
pe3yJIbTaThl OMOJOTUIECKIX
HKCIIEPUMEHTOB.

Pas3Butre 1mo3HaBaTesnbHOrO
MHTEpeca K U3Y4eHUIO OMOJIOTHH B
IIPOLIECCE U3YUYCHUS
JIOTIOTHUTEIILHOTO MaTepuasa
yueOHUKa

CaMocToATeIbHBIA KOHTPOJIb U
KOPPEKIHs yueOHOM NesITETbHOCTH C
MCII0JIb30BAaHNUEM BCEX BO3MOXKHBIX
PECYPCOB JUIsSl JOCTUKEHUS
IIOCTaBJIEHHBIX LIEJIEN U pealln3aluu
IJIAHOB JIESITEIbHOCTH.
JleMoHCcTpanysi HaBBIKOB
MO3HABATEJIbHON pedIeKcuu.
[TponykTHBHOE OOILIEHUE U
B3aMMO/ICMICTBHE B IIPOIIECCE
COBMECTHOM y4eOHOMH JeATeNbHOCTH
C y4€TOM NO3ULNN JPYTUX
YYaCTHUKOB JESTEIbHOCTH.
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Ilpunoscenue 1
HOPMbI U KPUTEPUU OHEHUBAHUSA

OneHuBaHMe yCTHOTO OTBETA y4aIMXCs
OtMmeTtka «5» cTaBUTCS B Cllydae:
1. 3HaHus, MOHUMaHMUS, TITyOMHBI YCBOCHUS 00Yy4aroIUMCs BCEro 00bEMa pOrpaMMHOTO
MaTepuana.
2. YMeHus BBIICINATH TJ1aBHbIE MTOJIOKEHHS B H3YYEHHOM MaTepHasie, Ha OCHOBaHUH (DaKTOB U
IPUMEPOB 0000111aTh, e/IaTh BHIBOJIbI, YCTAHABIMBATh MEXIIPEIMETHbBIE U BHYTPUIIPEIMETHBIE
CBSI3M, TBOPUYECKU IIPUMEHSET MOJyYEHHbIC 3HaHUS B HE3HAKOMOM CUTYaLIUH.
3. OtcyrcTBUE OMIMOOK U HETOUETOB IPU BOCIIPOM3BEICHUN U3YYSCHHOTO MaTepraa, Py YCTHBIX
OTBETax YCTPAHEHUE OTJEJIbHBIX HETOUHOCTEN C IOMOIIBIO IOIIOJHUTEIBHBIX BOIIPOCOB YUUTES,
COOJII0ICHHNE KYJIBTYPHl YCTHON PEyH.
OrMmerka «4»:
1. 3HaHMe BCcero M3y4eHHOro MpOrpaMMHOT0O MaTepuania.
2. YMeHul BbIICIATH IJ1aBHbIE MIOJIOKEHHS B U3y4EHHOM MaTepuaie, Ha OCHOBaHUM (PaKTOB U
IPUMEPOB 000011aTh, /Ie/IaTh BHIBOJIbI, YCTAHABIMBATh BHYTPUIIPEIMETHBIE CBSI3H, IPUMEHSTh
[I0JIy4YE€HHbIE 3HAHMSI HAa IPAKTHKE.
3. He3nauutenbHbIe (HErpyObIe) OIMOKN M HETOUETHI IIPU BOCIIPOU3BEACHNN H3yYECHHOTO
MaTepuaia, CoOJI0JeHUE OCHOBHBIX MPABUJ KYJIbTYpbl YCTHON peUH.
OtMmeTtka «3» (ypoBEHb NIPEACTABICHUI, COUETAIOLIUXCS C DIIEMEHTAMU HAYYHbIX ITOHSATHI):
1. 3HaHMe U YCBOEGHUE MaTepuaa Ha ypOBHE MUHUMAJIbHBIX TPEOOBAHUI POrpaMMBbl,
3aTpyAHEHHUE [IPU CAMOCTOATEILHOM BOCIPOM3BEIEHUH, HEO0X0AUMOCTh HE3HAUUTEIBHON
MIOMOILY penoaBaTersl.
2. YMeHue paboTaTh Ha ypOBHE BOCIIPOM3BEICHUS, 3aTPYAHEHUS IIPU OTBETAX Ha
BUION3MEHEHHBIE BOIPOCHI.
3. Hannuue rpy06oii omuOKH, HECKOJIIBKUX HETPYOBIX IPU BOCIPOU3BEACHUH U3yUYEHHOTIO
MaTepuasa, He3HAYUTEIbHOE HECOOIII0/IEHNE OCHOBHBIX MPABUJI KYJIbTYpPhl YCTHON pEUH.
OrMmeTtka «2»:
1. 3HaHMe 1 yCBOEHUE MaTepualia Ha YPOBHE HUKE MUHUMAJIbHBIX TPEOOBaHUN TPOrPaMMBl,
OT/IeNIbHbIE TPE/ICTaBIECHUS 00 U3YUEeHHOM MaTepHaie.
2. OTcyTcTBHE YMEHM paboTaTh Ha yPOBHE BOCIPOU3BEICHMS, 3aTPY/IHEHHSI [TPU OTBETaX Ha
CTaHJIapTHBIE BOIIPOCHI.
3. Hanmuune HECKOJIBKHUX IPYObIX OIIUOOK, OOJIBIIOT0 YUCa HErPYObIX pU BOCIPOU3BEACHUN
M3Y4EHHOI'0 MaTepuaa, 3HaYUTeJIbHOE HECOOII0ICHIE OCHOBHBIX MPABUJ KYJIbTYPhl YCTHON
peun.

OueHka BBINOJHEHHUS MPAKTHYECKUX (1a00paTOPHBIX) padoT.
OT1meTka «5» CTaBUTCH, €CIIA YUCHHK:
1) npaBUIIbHO ONPEAEIIII LIeTh OIBITA;
2) BBINIOJIHUII PabOTy B IOJTHOM 00beMe ¢ COOII0IEHUEM HE00X0AUMOM MOCIe10BATEIbHOCTH
IIPOBEJICHUS OIIBITOB U U3MEPEHMI;
3) caMOCTOSITENTLHO U pallMOHAILHO BBIOPA U MOATOTOBUII JUIS OIBITa HEOOX0AMMOE
00opyioBaHuE, BCE ONBITHI POBEJI B YCIOBUSIX U PEKUMaX, 00€CIIEUNBAIOIINX OTy4YEeHUE
PE3yJIbTaTOB U BHIBOJIOB C HAHOOJbIIEH TOYHOCTHIO;
4) Hay4yHO IPaMOTHO, JIOTHYHO OMUcall HabJI0IeHUs U cPOPMYITHPOBa BHIBO/IBI U3 OMbITa. B
MIPE/ICTaBJICHHOM OTYETE NMPAaBUIbHO U aKKYPaTHO BBIIIOJIHUI BCE 3alMCH, TaOJIUIIbI, PUCYHKH,



rpaduKy, BBIYMCIECHUS U CJIeN1al BBIBObL;

5) mpOoSsIBISIET OPraHU3alMOHHO-TPYAOBEIE YMEHUs (TIOICP)KUBACT YUCTOTY pabodyero Mecra u
MOPSIOK Ha CTOJIE, SKOHOMHO HCIIOJIb3YET PACXOJHBIC MATEPUAIIbI).

6) PKCIIEPUMEHT OCYIIECTBIISET 1O IUIAHY C YI€TOM TEXHUKH O€30TIaCHOCTH M MPaBUII PabOTHI C
MaTepuagaMu U 000pyI0BaHUEM.

OTmeTKa «4» CTaBUTCS, €CJIM YICHHUK BBITIOJIHWI TpeOOBaHUS K omeHKe 5", HO:

. OTIBIT MPOBOJIM B YCJIOBUSAX, HE 00€CIEUNBAIOIINX JOCTATOYHON TOUHOCTH U3MEPEHHIA;

. WK OBLIO JIOIMYIIEHO /IBa-TPH HEJ0UETA;

. WK He 6oJsiee 0HON HerpyOoii OMMUOKU U OJTHOTO HEJ0YeTa,

. WJIF DKCTIEPUMEHT MIPOBEJICH HE IMOJTHOCTHIO;

DN A W N =

. W B ONTMCAHUU HAOIOJICHHUI U3 OTbITA JOMYCTHJI HETOUHOCTH, BEIBOJIBI C/IEJIaJl HETIOJHBIE.
OrMmertka «3» CTaBUTCS, €CIIU YUCHHUK:
1. mpaBUIIBHO ONPEAEIIII Ieb OIBITA; pAaOOTY BBIMIOIHSAET MIPABUIBLHO HE MEHEE YEM HAIOJIOBUHY,
OJIHAKO 00BEM BBITIOJIHEHHOM YacTH TAKOB, YTO MO3BOJISIET MOJIYYUTh IPABUIIbHBIE PE3YIbTaThl U
BBIBOJIbI 10 OCHOBHBIM, TPUHIIUIIAATIHHO BaXKHBIM 3aJ1a4aM paboThI;
2. unu noabop obopyaoBaHus, 00BEKTOB, MATEPHAJIOB, a TAKXKE paOdOTHI 110 HaYaly OIbITa MPOBEI
C TIOMOIIBIO YUUTEJIS; WIIA B XOJI€ MIPOBEACHUS OMbITA U U3MEPEHUI ObUIH JOMYILEHbI OIIHOKH B
OINMCaHuK HaOIroAeHUH, (HOPMYITUPOBAHUN BHIBOOB;
3. OIIBIT IPOBOJWIICS B HEPAIMOHAIBHBIX YCIOBUAX, YTO MPUBEIIO K IMOIYICHHUIO PE3YJIbTATOB C
0O0JIbIIIeH TOTPEITHOCTHIO; HITM B OTYETE OBLIN JIOMYIIEHBI B OOIICH CII0)KHOCTH HE 00JIee IBYX
OIMOOK (B 3aIMUCAX SAUHUII, H3MEPECHUSX, B BBIYUCIICHUAX, rpadukax, TabauIax, cxeMax, 1 T.J1.)
HE IPUHLUITUAIBHOTO AJI JAaHHON pabOoThI XapakTepa, HO MOBJIUABIINX HA PE3YNIbTaT
BBITIOJTHEHHUS;
4. nomyckaet rpy0yro ourmoKy B X0JIe dKcepuMeHTa (B 00bsCHEHUH, B 0()OpMIICHIH paOOTHI, B
COOJIFO/ICHUH NIPAaBUJI TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ MaTepragaMyu U 000pyAOBaHHEM),
KOTOpast UCHPABJISIETCS IO TPEOOBAHUIO YUUTEIS.
OTMeTKa «2) CTaBHUTCS, €CITH YUCHUK:
1. He omnpeaenusI CaMOCTOSATENBHO 1I€JIb ONbITA; BBIMOJIHUI padOTy HE MOJHOCTHIO, HE TOATOTOBHUII
HY>XKHO€ 000pyI0BaHHE U 0OHEM BBHIMIOJTHEHHON YacTU padOTHI HE TO3BOJISIET ClIETaTh
MIPaBUIIHHBIX BHIBOJIOB;
2. WM OTBITHI, U3MEPEHUS, BHIUNCIIEHUS, HAOIIOJeHNS IPOU3BOIMIINCH HETIPaBUIIBHO;
3. wu B XoJie paboTHI M B 0TYETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUEHHbIE
B TpeOOBaHMX K oLeHKe "3";
4. nomyckaert J1Be (1 60see) rpyOble OMMOKHU B X0/I€ SKCIIEPUMEHTA, B 00bICHEHHUH, B
oopmiieHun paboThI, B COOTIOICHUN TTPaBUJI TEXHUKHU 0€30MacHOCTH MpHU paboTe C BEIIECTBAMU
1 000pyIOBaHNEM, KOTOPbIE HE MOXKET HCIIPABHUTH JaXKe 110 TPEOOBAHUIO YUUTEIIS.

OneHka caMoCTOATEIbHBIX MHCbMEHHBIX H KOHTPOJIBHBIX PadoT.
OT1meTka «5» CTaBUTCH, €CIIA YUCHHK:
1. BeIONTHUI paboTy 6e3 OIIMOOK U HEI0UETOB;
2) nonycTui He 6oJiee 0JTHOTO Hel0ueTa.
OtMmeTKa «4» CTaBUTCS, €CIHM YUEHHUK BBITOIHHIII pabOTy MOJIHOCTHIO, HO JOMYCTHII B HEH:
1. He 6onee oHOM HETPYOO OMIMOKU M OJHOTO HETOYETa;
2. unu He OoJiee IBYX HEJOUETOB.
OtMmeTtka «3» cTaBUTCS, €CITM YIEHUK IIPABUIILHO BBHIOJHUI HE MeHee 2/3 paboThl UTH
JOTTYCTHII:
1. He Gonee ABYX TPyOBIX OMINOOK;



2. uiu He OoJiee 0THOM TpyOOl U OTHOW HErpyOOi OITMOKH U OJTHOTO HEJI0UeTa;

3. wu He OoJee ABYX-TpeX HErpyObIX OMINOOK;

4. vy oJHOU HETpyOOil OIIMOKH U TPEX HEIOYETOB;

5. WM TIPU OTCYTCTBUU OIIUOOK, HO MPU HATTMYHH YETHIPEX-TISITH HEJIOUETOB.

OT1MmeTKa «2» CTaBUTCS, €CJIA YUCHHK:

1. njomycTui 4uco omuOOK U HEIOUETOB MPEBOCXOAsIee HOPMY, IPU KOTOPO MOKET OBITh
BBICTaBJICHA OIlcHKa "3";

2. WM €CIIU MPaBUIILHO BHITIOJIHII MEHEE MOJIOBUHBI paOOTHI.

OueHnka BbINOJHEHHUS TECTOBBIX PA0OT MO OMOJIOTHH:

OlIeHKA MHHUMYM MaKCHMYM
5 90 % 100 %
4 71% 89 %
3 51 % 70 %
2 0% 50%

OueHuBaHNeE NPOEKTHON PAdOThHI IO OMOJIOrMH
OO01e TPedOBaAHUA K MPOEKTHOM padoTe mo OMOJIOruH.
HpeI[CTaBJISIGMBIﬁ HpOCKT JOJI’)KEH UMECTh TI/ITYJIBHI)II;'I JIUCT C y1(a3aHI/ICMZ (1)aMI/IJ'II/II/I, HUMCHU,

OTYECTBA HUCIOJHUTENS U PyKOBOAWUTENs (€i) mpoekTa, Ha3BaHWE IPOEKTA, roja HaNHUCaHUs
paloThl, yKazaHUEM Liesiel U 3aJja4 IPOEKTHOM paboThI.

Copneprxanue MpOeKTHON pabOTHI JOJKHO BKJIKOYATh TAKHE Pa3/iebl, KaK:

— BBEJICHHE, B KOTOPOM OOOCHOBBIBACTCS aKTyaIbHOCTh BEIOPAHHOM MJIH pacCMaTpUBaeMOM
POOJIEMBI;

— MECTO U BpeMsI BBIIIOJIHEHUS PaOOThI;

— KpaTKoe OIMCAHHE UCIOJIb3YeMbIX METOJHMK C CChIJIKAMHM Ha MX aBTOPOB (€CJIM TaKOBBIE
HE00XOAUMBI JJ1s1 pabOThI MITM MCIIOIb30BAINCH B HEH);

— CcHCTEeMaTU3MpPOBaHHbIE, 00pabOTaHHbIE PE3yIbTAThI CCIIEAOBAHMIA;

— BBIBOJIbI, C/ICJIAHHBIE 11OCJIE 3aBEPIICHUs paOOThI HaJ IPOEKTOM;

— MPaKTUYECKOE UCIIOJIB30BaHUE PE3YIIbTATOB IPOEKTA;

— COLMaJIbHAs 3HAYMMOCTD IIPOEKTA;

— mnpuioxeHue: pororpaduu, cxembl, YepTexKH, repOdapuu, TabIUIbl CO CTATUCTUYECKUMHU
JaHHBIMU U T.J.

Kpurepun onieHKH NPOEKTOB 110 OMOJIOTHH:

— YETKOCTb MTOCTABJICHHOW IeNTN ¥ 3a]1a4;

— TeMaTH4YecKas aKTyalbHOCTh U 00BbEM HCIT0JIb30BaHHOM JTUTEpaTypHl;

— 000CHOBaHHOCTH BBIOPAHHBIX METOJIMK JIJIsI IPOBEICHUS UCCIICIOBAHMIA;

— TMIOJIHOTA PaCKPBITUSI BEIOPAHHON TEMBI IPOEKTA;

— 000OCHOBaHHOCTH BBIBOJIOB U UX COOTBETCTBUE IIOCTABJICHHBIM 3aJadyaM,

— YpOBEHBb MPEACTABICHHBIX JAHHBIX, MONYYEHHBIX B XOJ€ HCCIIEIOBAHHS BBHIOpAHHOM
npoOeMbl (00beKTa), 1X 00paboTKa (TIpU HEOOXOIUMOCTH);

— aHaIHu3 TMOJYYCHHBIX JTAHHBIX;

— HaAJIN4YHuC B pa60Te BbIBOJA NI NPAKTUICCKUX peKOMeHHaHHﬁ;



— KadyecTBO odopmieHuss paboTel (Hamuuue (HOTOMATEpPHaIOB, 3apHCOBOK, CIIHMCKa
HCIIOIB3YEMOM JIUTEpATyphl, repOapHBIX MaTePUAIOB K MMPOCKTaM MO OOTAaHUKE H T.1.).
KpuTtepnu onieHKH BBICTYIJIEHUS TOKJIATYNKA 110 3a1IUTE MPOEKTA:

— 00OCHOBAHHOCTb CTPYKTYPHI JIOKJIAJIa;

— BBIWIECHEHUE IVIaBHOTIO;

— TMOJIHOTA PacKphITUSI BEIOPAaHHON TEMAaTUKH MCCIIEI0BAHUS IIPU 3aIUTE;

— HCIIOJIb30BaHKE HATJISAHO-UILTIOCTPATUBHOIO MaTepuraa;

— KOMIIETEHTHOCTb, 3pYIUMPOBAHHOCTb JOKJIAT4MKa (BBICTYIAIOLIET0) U YMEHHE €ro
OBICTPO OPUEHTHPOBATHCS B CBOEH paboOTe NMpH OTBETaX Ha BOMPOCHI, 33JaBaeMble KOMHCCHEH
(4IeHaMHu KIOPH WK SKCIEPTHOIN KoMHccHen);

— YpOBEHb NPEACTABICHUS J0KIaAa IO NPOEKTy (YMEHHE MOJIb30BaThCS NPU HU3JI0KEHUU
JIOKJIaJia ¥ OTBETAX Ha BONPOCHI MaTepHUaIaMH, MOJIYyYEHHBIMU B X0JI€ UCCIIEI0BAHUS ), UETKOCTh U
SICHOCTh IIPH OTBETAaX HA BCE BO3HHKAIOILIME B XO/€ JOKIAaAa BOMPOCHI IO MPOEKTY, UTO SBISETCS
HEOTHEMJIEMBIM TI0KA3aTEJIEM CaMOCTOSITEIbHOCTH BBITIOJIHEHUS pa0OTHI 110 BEIOPAHHOHN TeMe.



