MYHUITAITAJIBHOE BIO/DKETHOE OBIIEOBPA3OBATEJLHOE YUPEXTEHWE
CPEJIHSISI OBIIEOBPA3OBATEJIHLHAS IIKOJIA Nel2
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PYKOBOJIUTEJIb SAMECTUTEJIb
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2008-2012

Ha3BaHue)

TepemoB A.B., IlerpocoBa P.A. buonorusi. buonornueckue cucremsl U
nporiecchl (yriryOiaeHHbIH ypoBeHb) — M.: Bnanoc, 2019.
boponun I1.M. buonorus 2 yacts (nmpodunbHbiil ypoBeHb)- M.:IIpocBeienue,
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3 102
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HosicHUuTeEIbHASA 3aNMCKA
Pa6ouast mporpamma o 6mosorun st 10 — 11 kmaccoB cocTaBiieHa Ha OCHOBE:

1. ®epepanpHoro 3akoHa Poccuiickoit @enepamuu ot 29.12.2012 Ne 273-03 «O6
obOpazoBannu B Poccuiickoit denepanumy»

2. Ycraa MBOY COII Nel2
3. OcHoBHOI#1 00pa3oBaTenbHOM nmporpaMmbl MBOY COIL Nel2.

1. TlpumepHO OCHOBHOM 00pa30BaTEIBHOM MPOTPAMMEI CPETHETO OOIIETO 00pa30BaHUS B
penakuuu QeaepaabHoro ydeOHo-meToauueckoro ooweauHenus. (IIporokon ot 28
utons 2016 r. Ne 2/16-3)

2. ABtopckoii mporpammbl o mpeamery A.B. Tepemon, «bumomorus 10 — 11 xmacc.
buonornueckue cucreMsl u npoueccel. IIporpamma. Temarnueckoe IUIAHUPOBAHUEY.
M.: Brnanoc,2018; (®I'OC).

Jannast pabouas mporpamMma peanusyercs B ydeOHHMKaxX Juis 00meoOpa3oBaTelbHBIX
OpraHu3aIui :

1. buonorus. buonmornyeckue cucremsl u mporecchl. 10 kirace : yueOnuk / A.B. Tepemos
— M. : Muemo3uHna, 2012

2. buonorus. buonornueckne cucreMsl U nporecchl. 11 kmace : yaeonuk / A.B. Tepemon
— M. : Muemo3uHna, 2012

Onucanue mecra yueOHoro npeamera B yueoOnom miane MbOY COII Nel2 no
yueOHoMy npeamery «buonorus».

[IpodunsHoe oOy4yeHHEe — OCHOBHOE cpeAcTBO nuddepeHanu 0o0ydYeHHs, KOoraa
Omaromapsi U3MEHEHUSIM B CTPYKTYpE, COJCPKAHUM M OpraHU3alud y4eOHO-BOCHHTATEIHBHOTO
nporiecca CO3AITCS YCIOBUS Ui MHIWBHyalH3allMd MMO3HABATEIbHON, KOMMYHHUKATHBHOM,
HYMOIMOHAIBHO-IIEHHOCTHOH JIEeSTEIbHOCTH JTUYHOCTH 00y4aeMoro, 06oJiee TIOTHO YYUTHIBAIOTCS
€€ UHTEPECHL.

Hean yroyoneHHoro oOyueHuss OMOJIOTHU: OBIAJACHUE YYalIUMHUCS CUCTEMOW OOIIMX
€CTECTBEHHO-HAYYHBIX M  CICUUAIbHBIX  OWONOTUYECKUX  3HAHWM, 00eCreYrBArONINX
dbopMHUpOBaHHE PAIIMOHAIIBHOTO MHPOBO33PEHUS] JHUYHOCTH M HPABCTBEHHO-ITUYECKOTO
OTHONICHHUS K KUBOU MPUPOJE.

OO61mas xapakTepucTHKa y4eOHOTo npeameTa

Kypc Guonorun Ha CTymeHU CpeaHEro MOJHOTO o0IIero oopa3oBaHus Ha MPOUIHLHOM
YpOBHE HampamjieH Ha (POPMHUPOBAHUE Yy YYAIIMXCS IEJIOCTHOM CHUCTEMBbl 3HAHMM O >KUBOU
MPUPOJIE, €€ CUCTEMHON OpraHU3alliy U 3BOJIOIHHU, TO3TOMY MIporpamMma BKIIFOYAeT CBEACHUS 00
00X OMOJIOTUYECKUX 3aKOHOMEPHOCTSX, MPOSIBISIOMIMXCS HAa Pa3HBIX YPOBHAX OpraHU3AINU
KUBOW mpuponsl. OCHOBY oTOOpa colepkaHusi Ha TPO(GUIBHOM YpPOBHE COCTaBIISIET
3HAHUECLEHTPUUYECKUN TOAXO0J, B COOTBETCTBUM C KOTOPHIM Y4YalIuecs IOKHBI OCBOHUTh
3HAHUSA W YMEHHS, COCTaBISIONINE JAOCTATOYHYIO M JUIS TPOJOJDKEHHs 0Opa3oBaHHUs B BY3E,
obecreynBarofe KyJIbTypy OBEICHUS B IPUPOJIE, MPOBEICHUS U 0OPMIICHUS] OMOTOTUUECKHUX
UCCJICIOBaHMM, 3HAUUMBIX Uit Oyaymiero Ouonora. OCHOBY CTPYKTYPHUPOBAHUS COJIEPKAHUS
Kypca OHWOJOTMM B CTapiied IIKojJe Ha NTpPOPMIHLHOM YpOBHE COCTAaBIAIOT BEIyIIUe
CHUCTEMOOOPAa3yIOIINe HICU - OTIUUYUTEIbHBIE 0COOCHHOCTH KMBOW MPUPOIBI, €€ YpOBHEBas
OpraHu3anus U 3BOJIOLMSA, B COOTBETCTBUM C KOTOPBIMH BBIJIETICHBI COJIEPIKATEIbHBIE JTUHUHI
Kypca: buonorus kak Hayka. Metonbl HayuyHoro mno3HaHusi; Kiierka; Opranusm; Bun;
DKOCUCTEMBI

3agaum yriy6ieHHOro o0y4eHus OMoJIOTUu:



- YCBOGHHME YYalIMMHUCS 3HAHUM O MHOTOOOpa3Wu TeNl >KUBOM MNPHPOJBI, YPOBHAX
OpTraHU3aIi OWOJIOTHYECKUX CHCTEM, CYITHOCTH MPOUCXOISIINX B OMOCHUCTEMAax MPOIECCOB U
HX 0COOCHHOCTSIX;

- O3HAaKOMJIEHME Y4YalIUXCi C METOAAMU II03HAHUS JKUBOW MPUPOJIBI; IPOBEACHUE
HaOroseHnii 3a OMOJOrMYECKMMH OOBEKTaMH, SBICHUSIMH; HCIIONb30BaHHE NPUOOPOB U
MHCTPYMEHTOB JUI pacCMaTpUBaHUS KIETOK, TKaHEH, OpraHoB, OpPraHM3MOB; OpraHMU3aLUsi U
npoBe/ieHUe 1ab0paTOPHBIX HIKCIEPUMEHTOB;

- OBJIAJACHHUC YyYallUMHUCIA YMCHHAMHU HaXOAWUTb W HCIOJb30BaTh I/IH(bOpMaHI/II-O 0
OMOJIOTHYECKUX 00BEKTaX U SABJICHUAX, COBPECMCHHBIX HCCJICAOBAHUAX B 6I/IOJIOFI/II/I, MCIUIMHC,
J3KOJOrnmu, o (baKToan 300pOBbsI M pHUCKAa I OpraHu3Ma 4YeC€JI0BCKa, pa60TaTI> C
ONpCACIMTCIIIMU U CIIPABOYHHUKAMMU, Fpa(l)I/IKaMI/I, Ta6JII/II_[aMI/I; HUCIIOJBb30BaTh 3HAHUA JJIA
00BsACHEHUS OMOJIOTHYECKHUX IIPOLECCOB;

- TpPUOOPETEHHE YYalUIMMHUCA KOMIIETEHTHOCTH B pPalMOHAIBLHOM HCHOJIb30BAHUU
IPUPOIHBIX PECYPCOB, 3allUTE OKPYXKArOIEH Cpeibl; OLIEHUBAHHUE MOCIEICTBUI A€ATEIIbHOCTH
YyeJlIoBEKa B IPUPOJIE, IO OTHOLIEHHUIO K COOCTBEHHOMY OpraHU3MY;

- CTAHOBJICHHE W Pa3BUTHUE IO3HABATEIBHBIX HMHTEPECOB YYAIIUXCS, MBICIUTEIBHBIX WU
TBOPYECKUX CIOCOOHOCTEH; (POopMUpOBaHUE IICJIOCTHOTO MBINUJICHUS TPH TO3HAHUU >KUBOM
[IPUPOBL;

- BOCIIMTAHUE PAUMOHAIBLHOIO MHUPOBO33PEHUS YYaIIUXCS, HEHHOCTHOIO OTHOIIEHUS K
JKUBOM MpUpoJe B LEIOM U K OTICIbHBIM €€ O0beKTaM U SBJICHHSIM; (OPMUPOBAHUE
HKOJIOTUYECKON, TEHETHYECKOM TpPaMOTHOCTH, OOIIEH KyJIbTYphl TIIOBEICHHUS B MPHUPOJIE;
MHTErpali €CTECTBEHHO-HAYYHBIX 3HAHUM.

OO6pa3zoBareabHbIC Pe3yIbTaThl HA YIIYOJIEHHOM YPOBHE YUEOHOTrO MpeaAMeTa MOJIekKaT
OIICHKE B X0Ji¢ UTOroBoi arrecrauuu. CTpyKTypa U CoJep>KaHUuE MPOrpaMMbl OPHEHTUPOBAHbI
Ha OATr0oTOBKY K caaue EI'D mo 6uomnorum.

Onucanue mecta yyeOHoro npeamera B yueonom miiase MbOY COLI Nel2 no
yueOHOMYy npeamety «buoaorus».

Kpr OMOJIOTHYECKUX AUCHUIUIMH BXOAWUT B YHUCIO CCTCCTBCHHBLIX HAYK, HU3Yy4YarOoIIUX
npupoay, a Tak’k€ Hay4HbI€ MCTO/IbI U ITYTH NO3HAHUSA YCJIOBECKOM ITPUPOIBI.

[Tporpamma nmpenHa3zHaueHa i o01eo0pa3oBaTenbHOM NOAroToBKY yyamuxces 10 — 11
Kjlacca cCTapuled IIKOJbl XHWMHUKO-OMonoruueckoro mnpoduis. Ha yrioyOneHHOM ypoBHe
O6uonornyeckoe o0pa3oBaHKe NMPU3BAHO 00ECHEUUTh BHIOOP ydaluMmucs Oyayuied mpocdeccuu,
OBJIa/ICHUE 3HAHUSAMH, HEOOXOAMMBIMHU JJISl TIOCTYIUICHUS B YUPEXKICHHS BBICIIIETO 3BEHA.

Ha wusyuenune Ouonormu Ha mnpoduiabHOM ypoBHE oTBoAMThCS 204 uaca. CornacHo
TOJIOBOMY KaJeHJapHOMYy ydeOHOMy Tpaduky, pabodas mporpamMma MpeaycMaTpuBaeT
o0ydeHue 6uosornu B o0beMe 3 4acoB B Hefeno, B ToM uucie 102 gaca B 10 kiacce u 102 gaca
B 11 kiacce.

B nmporpamme mpenycMmarpuBaeTcsl  ONpelei€HHOE  KOJWYECTBO  JIaOOpaTOPHBIX,
KOHTPOJIbHBIX U IPAKTHUECKUX pabOT Ha roj

10 xmacc 11 xnacc
KoHTponbHBIX paboT 2 5
[MpakTnyeckux padboT 0
JlaGopaTopHbIX paboT 15 9




VY4eOHBI MaTepuan yriayOJIEHHOTO YpOBHS OOYYEHHUS JIOTUYECKH IPOJOJIKACT
coJIepKaHue Kypca OMOJIOTUM OCHOBHOM IIKOJIBI, PACIIMPSET U YIIIYOJISIeT 3HAaHUSI O PaCTCHHUSIX,
JKUBOTHBIX, rpubax, OakTepusx, OpraHU3Me 4YelIOBEKa, OOIMX 3aKOHOMEPHOCTSX IKHU3HU;
BKJIFOYACT JIOMOJIHUTENIbHBIE Ouojornueckre cBeacHUs. CTpyKTypa NporpaMMbl OTpaKaeT
CYIIECTBYIOIINE CUCTEMHO-YPOBHEBBIA U IBOJIIOIMOHHBINA MOAXO0/IBI K H3ydeHUIo Ouonoruu. Eé
MPEAMETOM SIBIIIETCA PAcCCMOTPEHHE CBOMCTB M 3aKOHOMEPHOCTEH, XapakTEepHBIX IS
OPTaHMYECKOTO MHUpA. AKIICHT CJIeIaH Ha CHUCTeMAaTH3aluH, OOOOIIEHWHW U PACHIUPECHUN
OMOJIOTMYECKUX 3HAHUH y4JalTuxcs, MPUOOPETEHHBIX paHee B OCHOBHOM IIIKOJIC.

B 10 kmacce TeMbl IporpaMMbl TOCBSIIEHBI PACCMOTPEHHUIO OOIIUMX OCOOCHHOCTEH
OMOJIOTUYECKHUX CHCTEM M MPOLECCOB, OCHOB MOJICKYJIIPHOW OWOJIOTHH, UTOJIOTHH, T€HETUKH,
CEJICKIIMU; IOBTOPCHUIO 3HAHUH 110 OOTaHUKE, 300JI0THH, aHATOMUH ¥ (PU3MOJIOTHHU YeJoBeKa. B
11 knacce mpoOJOIDKACTCS 3HAKOMCTBO C OHOJOTHYECKMMH CHCTEMaMd M MpoLeccaMd Ha
MOMYJISIIIHOHHO-BUIOBOM, ~ OMOTEOIICHOTHYECKOM U OmocpepHOM  ypOBHSX, H3ydaeTcs
9BOJIIOIIMOHHOE YYCHHUE, OCHOBBI YKOJIOTHH M y4eHHEe 0 Onochepe.

B nporpaMme npenycMOTpEHBI IEMOHCTPAIHs OMOJIOTHYECKUX OOBEKTOB M MPOIIECCOB,
9KPAHHO-3BYKOBBIX CPEJICTB OOy4eHHUs, INPUMEHEHHE HWH(POPMALUOHHO- KOMIIBIOTEPHBIX
TEXHOJIOTHI, MNpoBeAeHHE 1a00paTOPHbIX pabOT, 3KCKYypCUM, pELIEHHWE TIE€HETUYECKUX U
9KOJIOTUYECKUX 3afay. TeopeTHueckuil Marepuag HporpaMMbl JOMOJHSET Ja0OopaTOPHBI
IPAKTUKYM.

CDOpMBI OpraHu3anii 1 METOIbL 06yquH$1.

C nenbio MOATOTOBKU CTAapIIEKIACCHUKOB K JalbHEHIIEMy O0Y4EHHIO IeJIecoo0pa3sHo
IpU peayin3aluy IporpaMMbl UCIOIb30BATh JIEKIIMOHO-CEMUHAPCKYIO0 cucteMy. OHa obecrieuur
BO3MOXXHOCTh H3JIaraTh OOJBIION TEOPETUYECKHH MaTepuan Ha JIEKIUH IEeIOCTHO, TOBBICUT
MH(POPMATUBHOCTH coiepkanus. Ha ceMuHapax miaHupyeTcs NEepBHYHAs NMPOBEPKA YCBOCHHS
yyalmMucs yueOHOro Marepuaia, ero cucteMarusanus u o0oouenue. 3auéTel B 3TOM CHCTEME
UCTIONIB3YIOTCSl KaK OpPraHU3allMOHHAs ()OpMa OKOHYATEIFHOM MPOBEPKH YCBOSHHS Y4E€OHOTO
MaTepuaa OTJIeJIbHBIX TEM M BCETO pa3Jiena.

IIpenycmoTpeHa 1 BHeKJIacCHast paboTa 1o NpeAMETY, BKIIIOYAIOIas CaMOCTOSTEIbHbIHN
nouck uHpopmanuu B ceth VHTepHET, B JONOJHUTENBHON JIMTEpaType, HOATOTOBKY
MYJIbTUMEAMMHBIX TMpe3eHTalui, ydacThe B pabore KoH(pepeHLuH, oluMIHal, KOHKypcax.
IIpenycMOTpeHBI  BO3MOXHOCTH I pEalM3alMy  JJIEMEHTOB  JEATEIbHOCTHOIO U
KOMIIETEHTHOT'O IO/IX0/a, CBA3aHHBIX C MPUMEHEHMEM 3HAaHWHM Ha MpakTHKE, MPHOOpETeHHnEM
COOCTBEHHOT'O OINbITa MCIOJb30BAaHUS 3HAHUW B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX, C
HNOJArOTOBKOM  COOOIIEHMH K  ypokaM,  HamucaHueM  pedeparoB,  BBIIOJIHEHHUEM
HCCJIEIOBATENbCKUX, MH(POPMAIIMOHHBIX M TBOPUYECKUX IIPOEKTOB.

Coaep:xanue yueOHOT0 npeamera
10 kaacce

(yriy0.ieHHblli ypoBeHb, 3uaca B Hegenw/ 102 yaca B ron)

Beenenue (1 1)

buonorus — Hayka o XuW3HH. MecTo OMOJIOTHMH B CHCTEME €CTEeCTBEHHBIX HayK, CBS3b
Owonorun ¢ aApyrumMu Haykamu. OOIIeOMONIOTHYECKHe 3aKOHOMEPHOCTH — OCHOBAa IS
MMOHUMAaHUS SIBJICHUW )KU3HU U PAllHOHAIBHOTO TPUPOIOTIOIB30BAHHUS.

I'naBa 1. O01mee noHsiTHE 0 OMOJOrMYECKUX cUCTeMax U nmpoueccax (3 4)

[Tonstue o cucreme. OpraHuzanusi OMOJIOTMYECKUX CHCTEM, CTPYKTypa, OCHOBHBIE
NPUHLIMIBI, pa3HooOpa3ue. YpPOBHU opraHuzauuu >kuBoro. Ilpomeccsl, mpoucxonsmme B



6uocucremax. OCHOBHBIE KpPUTEpUH >KUBOTo. JKu3Hb Kak (opma CyIIECTBOBAHUS MaTEpPHH.
OmnpeneneHue MOHATHS <OKU3HBb». MeTonbl M3ydeHUs OMOJOTMYECKUX CHUCTEM M IPOLECCOB.
Hayunoe nmo3nanue. Metoibl GMOJIOrMYECKUX MCCIIEIOBAHU.

JemoHcTpanuu TaOnuil U CXEM, PHUCYHKOB, ¢oTorpaduii, (GuibMoB, MOKa3bIBAIOIINUX
YPOBHEBYIO OPraHU3ALMIO0 >KHBOW MPUPOJBI, METOABI OHMOJIOTUYECKUX HCCIEAOBAHUN, CBSI3b
OHMOJIOTUH C IPYrUMH HayKaMu; MPpUOOPOB, 00eCTIeYNBAIONINX U3YUeHHE OMOIOTHYECKUX CUCTEM
Y TIPOLIECCOB.

I'naBa 2. XuMu4ecKkuii cOCTaB U CTPOEHHUE KJIETKH (8 1)

Knetka — cTpykTypHO-(QDYHKIIMOHAIbHAS €IUHUIIA JKUBOTO. VICTOPUS OTKPBITUS KIETKU.
Pa6oter P.I'yka, A.JleBenryka. Knerounas teopus T.llIBanna, M.IlIneinena, P.Bupxosa.
PazButue nuronoru B 20 Beke. OCHOBHbBIC IMOJIOKEHUS COBPEMEHHOM KJeTOuHOW Teopuu. EE
3HaYEHHE JIIsl pa3BUTHUS OMOJIOTUH U MMO3HAHUS TPUPOIbl. METOIbI M3YUEeHUS KIIETKU.

JleMOHCTpalMi  CBETOBOIO  MHKpPOCKOIA,  OOOpyIOBaHUS  JUISI  HPUTOTOBIICHHS
MUKpOIIpENnapaToB; PUCYHKOB, CilaiioB, (oTorpaduii, WUTIOCTPUPYIOIIUX 3Tallbl Pa3BUTHUS
LIUTOJIOTUY KaK HAyKH; IOPTPETOB YUEHBIX — LIUTOJIOIOB.

JlaboparopHas  pabGota.  «YCTpPOHCTBO  CBETOBOIO  MHUKPOCKONAa M  TEXHHKA
MHUKPOCKOITUPOBAHUSD.

XuMuyeckuil coctaB KiIeTku. Boma, e€ ¢pu3nko-xumuueckue CBONWCTBA W OMOJIOTHYECKast
pons B kietke. CBoOOmHas W cCBsi3aHHas Boja. MUHepalbHBIE BEIIECTBA KIETKH, WX
Oouonorudeckas posb. bydepHsie cucrempr kinetku. Oprannueckre KOMIIOHEHTHI KIeTKU. benku.
AMUHOKHCIOTHBIM cocTaB OenkoB. CTpykTypbl OenkoBoil Mosekyibl. CBoilcTBa Oe€nKOB.
Knaccudpukanus OenkoB. Dynkuuu OenkoB. YriaeBoiabl. MoHOcaxapuibl, IUCaXapuibl,
nonucaxapuapl. buonorndeckue mommMepsl. OOmUE MIaH CTPOCHHUS M (PU3HKO-XMMHYECKHE
cBoiicTBa. buonornyeckue ¢GyHKIUU yriaeBoaoB. JIUMUIBI — BBICOKOMOJEKYISPHBIE CIOXKHBIC
a¢upel. OOmMil mwiaH cTpoeHus U (PU3HKO-XUMHUYECKHe cBoicTBa. Kitaccupukamus Tunmmaos.
buonornueckass ponp nunuaos B kietke. Hykneumnossie kucnotsl. JJHK u PHK. Ctpoenue,
CTpYyKTYypa, MecToHaxoxaeHue Gpynxmun. Buast PHK. AT®, ctpoenune, GpyHKIuN.

JleMoHCcTpanus TabaUIl U CXeM, PUCYHKOB, CJIaiifIOB, MOKa3bIBAIOLIMX CTPOEHUE MOJIEKYI
OpraHMYECKHUX BEUIECTB; Mojaenu crpoeHus Mousekyiasl JIHK; omnbeiToB, mmmrocTpupyromux
CBOWCTBA OPraHMYECKUX BEILECTB, MPUHLUN JIeHCTBUS (hEPMEHTOB.

JlabopaTopubie paboThl «DepMEeHTAaTUBHOE pacHISIUICHHE TIEPOKCHAA BOJAOPOJA B
pacTUTENbHBIX W JKUBOTHBIX KIeTKax», «OOHapykeHue OeIKOB, YIJIEBOJOB, JHIHIOB C
MMOMOUIBIO KAYE€CTBEHHBIX peakiuil u Boiaenenue [JHK.

OykapuoTudeckas U NpoOKapUOTHYECKas KieTka. HapyxHas kieTouHas IiazMaTudecKas
meMmOpana. Crtpoenne memOpanbl. EE cBoiictBa u ¢yHKUMH. TpaHCIOPT BEIIECTB uepe3
meMmOpany. Kierounas oOosiouka pacTUTENbHOM KieTkdu. LlurtomazMa u €€ opraHoupbl.
Bakyonspras cuctema knetku. [lonyaBTOHOMHBIE CTPYKTYpbI KI€TKH. VX cTpoeHue u GpyHKIUN.
HememOpanHnble opraHoubl kietku. OpraHouasl qBuxeHus. Kierounsle BimtoueHus. Sapo —
PEeryJISITOPHBIA LEHTp KIETKH. Xpomocombl. CTpoeHHE NpOKapUOTHOW KieTKH. OCHOBHBIE
OTJIMYUTENbHBIE 0COOEHHOCTH, ¢dopMa M pasMepbl. Pa3zHooOpasue kierok. OcobeHHOCTH
CTPOEHHUSI paCTUTEIBHON U JKUBOTHOM KIIETOK.

JleMoHCTpauuu: TaOJuUI, CXeM, pPUCYHKOB, CJIalJ0B, MHKpodoTorpaduili cTpoeHus
KJIETOYHBIX CTPYKTYpP; MUKPOIIPENapaTOB PaCTUTEIbHBIX, )KUBOTHBIX U OaKTEPHANIbHBIX KJIETOK.

Ha6opaTopHLIe pa6OTLI ((I[BI/DKGHI/IG OUTOIINIa3MBbI B KIJICTKax paCTCHHﬁ)), «lIma3zmonu3 u
ACTIIIa3MOJIM3 B PACTUTCIIBHBIX KIICTKAX), «I/I3yquI/Ie CTPOCHUA KIICTOK Pa3jIMYHBIX OpPTraHN3MOB
noa MUKPOCKOIIOM).

I'naBa 3. JKusHenessTeIbHOCTb KieTku (16 )



AcCUMUIISIIINS ¥ TUCCUMUJISIIIUS — JIBE CTOPOHBI €UHOTO Tporiecca Meradonusma. Turmsl
oOMeHa BelecTB. DHepreTudeckoe obecreueHue KiIeTKu: mpeBpamieHne AT® B mporeccax
oOMeHa BemiecTB. DepMeHTaTUBHBINA XapakTep peakuil KIeTouHOro Meradonusma. depmeHTsl,
UX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBHs. 3aBUCUMOCTb CKOPOCTH (PepMEHTAaTHUBHBIX
peakiuii oT pa3nuuHbIX (GakTopoB. [lepBUUYHBIN CHUHTE3 OPraHUYECKHX BEIIECTB B KIICTKE.
[Tnactuyeckuit obmeHn. Porocunre3. CBeroBas U TemHOBas (¢a3pl. Ponb XjopomiacToB B
dorocunTese. IlpeoOpazoBaHue CONHEYHOH OHEPrUM B DHEPrUI0 XUMHUYECKHX CBSI3EHl.
[TponyktuBHOCTH (poTOCHHTE3a. BrusHue pa3nuyHbix (aKTOPOB Ha CKOPOCTh (DOTOCHHTE3A.
3nauenue (ortocuHTe3a. XEMOCHUHTE3. DHepreTudeckuii oOMeH. Tpu sTama »HEpreTHUEcKOro
oOMeHa. Ponb MuTOXOHApPHII B mpoueccax OHOXMMHUYECKOro OKHCICHUs. MeMOpaHHbIN
XapakTep pPeaKuil OKHCIUTENBHOTO (ochopummpoBanus. [IpemmyiiecTBa a’poOHOTO MYTH
oOMeHa BeIIeCTB Tepea aHa’dpPOOHBIM. D(PGEKTUBHOCTh SHEPreTHYECKOTO oOMeHa. Peakiuun
MaTpu4yHOro cuHTe3a. [IpuHIMI ~ KOMIUIEMEHTapHOCTH. Peanu3auus  HaclieICTBEHHOU
uHpopmanuu. ['eHeTnueckuii ko, ero cBoicTBa. Tpanckpunims. Tpancnsauus. KomupoBanue
aMUHOKUCIIOT. Ponts pubocom B OnocuHTe3e Oenka. Perynsius oOMEHHBIX MPOILIECCOB B KIIETKE.
['unotesa onepoHa. [loHsATHE O KJIIETOYHOM rOMEOCTa3e.

JemoHcTpauuu: TaOnaML, CXEM, pPHUCYHKOB, CIIaiiJI0B, WUIIOCTPUPYIOIMIUX pEaKLIUU
IUTACTUYECKOTO U HEPreTUYECKOro 0OMeHa U UX peryJisiliuy; ONbITOB, OKA3bIBAIOIIUX IIPOLIECC
(OoTOCHHTE3a U BBISABISAIOIUX HEOOXOIMMBIE YCIOBUS €r0 IPOTEKAHUSI.

JlaGopatopHble paboThl «/3ydyeHue KaTaJIuTUYECKOM aKTUBHOCTH (PepMEHTa aMuia3bly»,
«M3ydyenune GpoTocuHTE3a U YCIOBUH €T0 MPOTCKAHUS.

Knerounsnii nuki. Wutepdasza u muto3. OcoOEHHOCTH INPOLECCOB, MPOTEKAOIUX B
unTepdase. [loaroroska kieTku K aenaeHuo. Perumkanus — peakuust MarpuuHoro cunresa JJHK.
Crpoenne xpomocoMm. IloHaTne 0 XpoMOCOMHOM Habope — KapuoTumne. JlummougHslii u
rariouiHbil Habopbl XpomocoM. ['oMosiornuHble XpoMOcOMBI. [lesieHne KIEeTKH — MUTO3.
Craguun murosa. KapruoknHes U IUTOKUHE3. bruosornyeckoe 3HaueHue MUTO3a. AMUTO3.

JleMoHCTpammu: TabJIUI, PUCYHKOB, CIIAWIOB, CXEM., (PUIBMOB, TTOKA3bIBAIOIINX TIEPHUOJIBI
JKU3HEHHOTO IIUKJIA KJIETKU, CTaJUH MUTO3a; MOJEEH XpOMOCOM, MUKPOMPENapaToB XpOMOCOM
Y MUTO3a.

Jlaboparopubie paboTel: «M3ydeHrne Mopdonoruu u MmoaAcy€T XpOMOCOM Ha BPEMEHHOM
npenapare KOpPEHIKoB KOPMOBBIX 0000B», «M3ydeHue (a3 MuUTO3a HE MOCTOSSHHOM Tpernapare
KOHYHMKA KOpPELIKA JTyKay.

I'naBa 4. CTpoeHue U KU3HEAEATETLHOCTh OPraHu3MoB (24 1)

Opranusm kak enuHoe wnenoe. CTpyKTypHble 4acTH OpraHu3MoB. OJIHOKJIETOYHBIE U
MHOTOKJIETOYHbIE OpraHu3Mbl. OCOOEHHOCTH CTPOEHUE U KHU3HeAesTeabHocTH. KonoHuanbHbie
OpraHu3Mbl. B3anMoCBsi3b 4acTe€ll MHOTOKJIETOYHOTO OpraHu3Ma. TKaHM pacTUTEIBHOTO U
KUBOTHOTO oOpraHuzma. OCOOEHHOCTH CTPOECHHs, MECTOHAXOXAECHHUS U (YHKIMOHUPOBAHHUS.
BereratuBHble M IeHEpaTHBHBIE OpraHbl pacTeHMW. OpraHbl U CUCTEMBI OPIaHOB YEJIOBEKA U
JKUBOTHBIX. Omopa Tena opranu3moB. Kapkac pactenuii. CkeneTsl )KUBOTHBIX. CTpOSHUE U TUIIBI
COEIMHEHUsI KOCTeH. J[IBmxkeHue opraHu3moB. JIBMKEHME MHOTOKJIETOUYHBIX JXMBOTHBIX U
yenoBeka. MpimeyHas cuctema. CkeneTHble MBIIIIBI U UX pabota. [lutaHuwe opraHuzMoB.
3HayeHWe NUTAHUS W NHIIEBapeHus. ABTOTpodHOe mnHTaHUEe pacTeHuil. [ereporpodHbie
opranm3msel. OtTnaensl NUIIEBAapUTENBbHOrO Tpakra. [IumeBapurenbHble xkene3bl. IluTanune
NIO3BOHOYHBIX JKMBOTHBIX M 4enoBeKa. [IumeBapurenpHas cucreMa uenoBeka. /[[pixaHue
OpraHu3MoB. 3HauyeHue. J[pIxaHWe y pacTeHWH W KUBOTHBIX. OpraHsl JbIXaHHs. OBOJIOLUS
JBIXaTEIbHON CUCTEMBI ITO3BOHOUYHBIX. OpraHbl JbIXaHUs YENOBEKAa. TpaHCIOPT BEIIECTB Y
OpraHu3mMoB. TpaHCIOPTHBIE CHCTEMBI pACTE€HUW. TpaHCHOPT BEWIECTB Yy IKUBOTHBIX.
KpoBenocnast cucrema. JIumpooOpamienue. Beinenenue y opranu3smoB. Oprasbl BbAEICHHUS.
BrinenutenbHas cuctema yenoBeka. CTpoeHue nmouek. 3amuTa y opranu3MoB. CTpoeHHE KOXKHU
yeJoBeKa. 3aluTa opraHu3Mma oT OosesHeil. IMmyHuTer M ero mpupona. Pazapaxumocts u



peryjidanuda 'y OpraHu3MoB. Takcucsl. PaSI[pa)KI/IMOCTL U peryiaiuud 'y MHOTOKJIICTOYHBIX
pactenuii. PocT pacTeHuil B 3aBUCUMOCTH OT YCJOBUM CpeIbl U POCTOBBIX BemiecTB. HepBHast
cucreMa JKUBOTHBIX. Pediekc u peduekropnas nyra. HepBHas cucremMa IO3BOHOYHBIX
JKUBOTHBIX U yesnoBeka. OTIelbl TOJIOBHOTO MO3Ta, €ro yciaoxHeHue. ['ymMopansHas perynsuus u
SHAOKpPHUHHAA CUCTCMa YCJIOBCKA. FOpMOHLI, HUX 3HAYCHHUC.

JemoHcTpanuu: Tabaul], pUCYHKOB, CIai/I0B, CXeM., GUIbMOB, MOKA3bIBAIOIIUX CTPOCHUE
OpraHMW3MOB; MHKPOIIPENApaToB, BIAKHBIX MPENapaToB, OCTEOJOTMYECKUX IPernaparos,
repOapueB ¥ KOJUIEKLIUN, JEMOHCTPUPYIOIIUX CTPOSHUE OPTaHOB U CHCTEM OPraHOB PACTEHUH U
JKUBOTHBIX; OIBITOB, JIOKA3bIBAIOUIUX HAJIWYUE B PACTUTENIBHBIX M JKUBOTHBIX OPTraHU3MOB
MIPOLIECCOB KUZHEAEATEIILHOCTH.

JlaGopatopubie paboTel: Nell «CtpoeHune M (yHKIMHM BET€TATUBHBIX U T'€HEPATHBHBIX
OPraHoOB Y PAaCTEHHUH U YKUBOTHBIX).

DopMbI pa3MHOXKEHHSI OpraHu3MOoB. becmonoe u monoBoe pasMHokeHue. Busl 6ecronoro
pa3mHoxeHus. [lonoBoe pasmuHoxxenue. [lonoBeie knerku. Meiio3. [loBenenune xpomocom B
Meiro3e. KpoccuHrosep. buonornueckuii cmbic Meno3a. Meio3 B KM3HEHHOM IUKIIE
opraHu3moB. Pa3MmHOXkeHue u pa3BuThe KUBOTHBIX. llosoBblie »xenme3bl. ['amerorenes y
KUBOTHbIX. OOpa3oBaHUE U pa3BUTHE IOJOBBIX KIETOK. OCOOEHHOCTH CTPOEHMS IMOJIOBBIX
kierok. OmnogorBopenue. [laprenorenes. Onrtorenes. Ctaauu 3MOpuoreHesa *KUBOTHbIX. Poct
U pa3BUTHE XHUBOTHBIX. [locToMOpHOHanbHOE pa3BUTHE. PasMHOXKEHUE W pa3BUTHE PACTCHHIA.
['ameropur u crnopodputr. ['ameroreHe3 y pactenuit. OIIOJOTBOPEHHE U  Pa3BUTHUE
pacTUTENBHBIX OpPraHu3MoB. JKW3HEHHBIE LMKIBI pacTeHUW. [IBOMHOE OILIONOTBOPEHHUE Y
[[BETKOBBIX pacTteHuil. (OOpazoBaHue M pa3BUTHE CEeMEHU. [IpOAOIKUTENBHOCTh KU3HU U
IUIOJOBUTOCTh opranu3moB. Poct. Crapenue u cmepth. HeksieTounsle popMbl )KU3HU — BUPYCHI.
OcoOeHHOCTH CTPOCHMSI M KU3HEHHBIH UK. PazmHoxenue Bupycos. CIIN/I. Couunanbhbie u
MEAMLMHCKHE NTPOOIEMBI.

JemoHcTpanuu: TaOJIHI], PUCYHKOB, CIalJOB, cXeM, (DUIbMOB, MOKa3bIBAIOIIUX (HOPMBI
Pa3MHOXKEHMSI OpPraHW3MOB, CTaJAUM MeWO3a, CTaJAUM TaMEeTOoreHe3a, AMOPHOHAIBHOTO H
MOCTAMOPHUOHAIBHOTO ~ Pa3BUTUS ~ OPraHU3MOB;  MHKpPOIPENapaToB  SHIEKIETOK U
CIEPMAaTO30H/10B.

ﬂa6opaTopHLIe pa6OTBII «I/I3yquI/Ie TaMETOreHe3a U CTPOCHUS 3PCIIbIX IMOJIOBBIX KIJICTOK
JKMBOTHBIX Ha IIOCTOSAHHBIX MHUKpOIIpEIapaTrax».

I'naBa 5. HacsieqcTBeHHOCTH U U3MEHYHBOCTH OPTraHU3MOB (26 1)

HcTopuss BO3HUKHOBEHHMS M pa3BUTHUA TE€HETUKH Kak Hayku. Pabotel I .Menpens,
T.Moprana. Ponb OTeUeCTBEHHBIX YYEHBIX B PAa3BUTUM TI'€HETHKU. 3HAUYEHUE TIEHETHKU.
OCHOBHBIE TEHETUYECKHE MOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJUI€TIbHbIE T€HBI,
aJIbTCPHATUBHBIC IMPU3HAKHM, JOMUHAHTHBIE M PELECCUBHBIE IMPU3HAKH, T[OMO3UIOTA,
reTepo3UroTa, YUCThIE JIMHUU, THOPUIbI, TeHOTHUI, (peHOTHN. OCHOBHBIE METO/Ibl FTEHETUKH.

JleMoHCcTpanuu: Tabaull, pUCYHKOB, cxeM, (poTorpaduil WILTIOCTPUPYIOIUX JOMUHAHTHbIE
U PELECCUBHBIE NPU3HAKH Yy Pa3HbIX OPraHU3MOB, OCHOBHBIE METOJbl I€HETUKH, MOPTPETOB
YUEHBIX.

Monorubpuanoe ckpemuBanue. 3akoHsl Menaens. ['unore3a uuctorsl ramet. [lomHoe n
HEMOJIHOE JOMHUHHMpPOBaHUE. AHaIM3Upyollee CKpemuBanue. [IpoMexxyTouHbI XapakTep
HacienoBanus. JuruOpunHoe ckpemmBanue. 3 3akoH Mennpens. CuerieHHOE HaclieJOBaHUE
npu3HakoB. 3akoHbl Moprana. Hapymenue cuemnenus reHoB. Kpoccunrosep. XpoMmocomHast
TEOpHUA HACIEICTBEHHOCTU. [ eHeTnueckue kapthl. ['eHeTnka moma. XpoMOCOMHOE ONpeIeSICHUE
nosia. ['eHeTH4ecKast CTpyKTypa IMOJOBBIX XPOMOCOM. HACJIEIOBAaHUE MTPU3HAKOB, CLEIJIEHHBIX C
nmojaoM. ['eHOTHUIT Kak LEeNoCTHas cucteMa. MHOXECTBEHHOE naeicTBHe TeHoB. [lneiorporus.
MuoxecTBeHHbIN amnenu3M. KogomunupoBanue. BzauMoaeiicTBrue aieabHbIX U HeaJIEIbHbIX
reHoB. Pemenne reHeTHYECKHUX 3a/1a4.



JlemoHcTpammu: TabIul], PUCYHKOB, CIIAiIOB, CXeM, (UIHMOB, TTOKA3bIBAIOIIUX OCHOBHBIE
3aKOHOMEPHOCTH HACJEICTBEHHOCTH MPU3HAKOB Yy OPTraHU3MOB, XPOMOCOMHOIO MEXaHHW3Ma
OTIpe/IeNICHUS T10J1a, ONBITOB 10 CKPEIIUBAHUIO IPO30(UIT, TEHETHUECKUX KapT.

JlaGoparopnas pabota «/3yueHue pe3ysabTaTOB MOHO W JMIMOPHIHOTO CKPCLIMBAHUS Y
JPO30(HITBI»Y

B3aumoneiictBue reHoruna u cpeasl npu ¢GopmMupoBaHMM (eHoTuna. M3MeH4YnBOCTH
Ipu3HaKoB. KadecTBEHHbIE U KOJIWYECTBEHHBIEC NTPU3HAKU. Bubl n3MeHUnBOCTH. Poib cpenbl B
HACJICACTBEHHOW W3MEHUYUBOCTH. IIpenen w3MeHUYMBOCTM Npu3HAKa. BapuanmoHHBIA pAx U
BapualMoHHas KpuBas. Hopma peakuumum mnpu3Haka. XapakTepUCTHKa MOIU(PUKAIIMOHHON
u3MeH4nBOCTH.  HacieacTBeHHass — reHoTUnuYeckas  M3MEHUYMBOCTh.  KomOuHaTHBHas
M3MEHUYMBOCTh. Mel03 U IOJIOBOW IpOLIECC — OCHOBbI KOMOMHAaTMBHOM M3MEH4YMBOCTU. Poib
KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHMM Pa3HOOOpaszus ocolell B Ipenenax OJHOrO BUAA.
MyranuonHass M3MEHYMBOCTb. Bunabl Myranuid. [IpUyuHBl BO3HMKHOBEHHS  MYTallMM.
3aKOHOMEPHOCTH MYTAallHOHHOI'O IPOLECCA. 3aKOH I'OMOJIOTMYECKHUX PSAJOB B HACIEACTBEHHOMN
U3MEHYHUBOCTH.

JemoHcTpanuu: Ta0nMil, CXeM, PHUCYHKOB, (ororpaduii, cnaiiioB, NTOKa3bIBAIOIINX
OpraHU3MbI C Pa3HBIMU BUJIAMH W3MEHUYMBOCTH; KUBBIX JK3EMIUIIPOB KOMHATHBIX PAaCTCHUH U
JIOMAIITHUX KUBOTHBIX C Pa3IMYHBIMU BUJAMH U3MEHUHUBOCTH.

Jlaboparopuas pabora «M3ydeHne MOAM(PUKAIMOHHONW W3MeHYHBOCTU. I[locTpoeHue
BapHAIIMOHHOTO PsAJa U KPUBOI.

Kapuotun uvemoBeka. MnuorpamMma kapuoTuiia 4esnoBeka. MexIyHapojHas MporpaMma
HCCIIEA0BaHUs TeHOMa 4eaoBeKa. MeTonpl TeHEeTHKH 4eaoBeka. HacnencTBeHHble 3a00/1€BaHUA
yelloBeka. ['©@HHbIE W XPOMOCOMHBIC OOJIC3HM uYenoBeka. boje3Hu ¢ HacleJCTBCHHOU
MPEaPacIONOKEHHOCThI0. 3HAUYEHUE MEAMIIMHCKON TeHETHMKH B MPEIOTBPAICHUM WU JICYCHUU
TCHETHUYECKUX 3a00JICBaHMH YeloBeKa. MeTMKO-TeHETHUECKOEe KOHCYJIbTHPOBAHNE.

JemoHcTpanuu: TabmuI, CXeM, PUCYHKOB, ¢ororpaduil, craiifioB, WILIIOCTPUPYIOIIUX
METOJIbI TCHETHKH 4YeJioBeKa, ¢ororpaduu JIFOACH, CTPAJArOIIUX  HACIEACTBCHHBIMU
3a00JIeBaHUSMHU, OJTHOSIUIIEBBIX U PA3HOSIIIEBBIX OJTM3HEIOB.

JlaGopaTtopHnast pabora «CocTaBieHHE U aHAIN3 POJIOCIIOBHBIX YETIOBEKAY.
I'naBa 6. Cenexuusi u 6morexsosiorus (13 1)

Cenexkuus Kak IpoLEecC M HayKa. 3apoKICHHE CENeKUUM M JOMECTHKalus. YYeHHe
H.M.BaBunoBa o meHTpax MHOroo0Opas3us M NPOUCXOXKIEHHS KyJIbTYpHBIX pacTeHui. LleHTps
IIPOUCXOXKICHUS JOMAIIHUX JKUBOTHBIX. POJIb cenekuuy B CO31aHUU COPTOB PACTEHHM U MOPOJ
*KUBOTHBIX. [lopoga, copT, IITaMM — HCKYCCTBEHHBIE NTONYJISAIUN OPraHU3MOB C KOMIUIEKCHBIMU
XO3SCTBEHHO LIEHHBIX NPHU3HAKOB. 3aKOH TOMOJIOTMYECKUX PpAJOB B HACJIEJCTBEHHOU
U3MEHYMBOCTU M €ro 3Ha4YeHHE ISl CeJIEKIIMOHHOM paboThl. MeTo/bl CeNeKIIMOHHOW PabOTHI.
UckycctBeHHblit  0TOOp. MaccoBblii M HMHIMBUAYaJdbHBIM OTOOp. DKCHEpHMEHTATbHbBIN
mytarenes. [Tomummonaus. I'mbpunuzanus. MHOpuauHr. AyTOpUIMHT B CEJEKIMH PAaCTeHUN U
#KUBOTHBIX. [Ipeononenue Oecroaus rudpuaos. ['ereposuc. JlocTuxkeHHs ceNeKUnn pacTeHUn
¥ J)KUBOTHBIX. MeTo/bl paboTsl 11.B.Muuypuna.

JleMoHCTpanuu: TaOJHIl, CXEM, PUCYHKOB, ¢oTorpaduii, CIaioB, HUIUTFOCTPUPYIOIIUX
METOJIbI CENIEKINH, COPTa KYIbTYPHBIX PACTCHHUI U MOPOIBI JOMAIIHUX KUBOTHBIX; MYIISDKEH H
HATYpaJIbHBIX IJIOJIOB PAa3JIUYHBIX COPTOB sI0JIOHB, TPYIL, TOMATOB.

JlaGopatopHasi pabora «Omnucanue (HEHOTUIIOB COPTOB KYJIBTYPHBIX PAaCTEHHUH U TMOPOA
JIOMAIITHUX KUBOTHBIX. CpaBHEHUE UX C BUJAAMU-TIPEIKAMM.

BuotexHonorus kak orpacib npousBojcTBa. Mcropus pazButus. O6bexThl. OCHOBHBIE
oTpaciau. Mukpobuonoruyeckast Textonorus. Ilpeumymectsa MUKpOOHOIOTNYECKOTO CHHTE3A.
WnxenepHas SH3UMOJIOTUl. MMMoOUIT30BaHHbIE (bepMeHTHI. Hcnonbp3oBanue



MUKPOOHOJIIOTHYECKON TEXHOJIOTUH B MPOMBIIUICHHOCTH. KileTouHass TEXHOJIOTUSI U KIIETOYHAs
uHxeHepusi. Kierounble U TKaHeBblE KyJIbTypbl. MUKpPOKIOHAIBHOE Pa3MHOKEHHE PACTEHUU.
Comatnueckast TuOpuau3anus. PEKOHCTpYKIMs SUIEKICTKH W KIOHHPOBAHUE >KHUBOTHBIX.
XpomocoMHas 1 reHHas nrwkenepus. Koncrpyuposanue pekomounantHoit JJHK. Jloctnxenus u
MEepPCHEKTUBbl TeHHOM HHKeHepuu. Co3MaHHe TPAHCTEHBIX OPraHu3MOB. DKOJIOTMUECKHE U
STUYECKHE MMPOOIeMbl T€HHON UHKEHEPUU.

JlemoHCcTpauu: TaONUI, CXeM, PUCYHKOB, ¢ororpaduid, cIaiifioB, WILIIOCTPUPYIOIINUX
OCHOBHBIE HAallpaBJICHHUS U OTpacid OMOTEXHOJOTHMH, METOAbl [eHoil HWHXKeHepuH,
JIEKAPCTBEHHBIX Mpenaparos, MOJIYYEHHBIX c HCII0JIb30BAHUEM JOCTH>KESHH I
MUKPOOHOJIOTMYECKOM MPOMBIIIIEHHOCTH

O606menne (1 4)
Pe3epB — 3 yaca
11 kaacce

(Yyriay0JieHHbIH ypOBeHb, 3yaca B Henesro/ 102 yaca B rox)

I'naBa 1. DBoJionus U €€ 3aKoHOMepHOCTH (24 1)

Wpen pa3BUTHS OpPraHMYEcKOoro MHpa B  TpyAax (QuiocopoB  AHTHYHOCTH.
Meraduznueckuii nepuon B uctopuu 6uonorun. Cucremaruka K.JIunnes. X.bropdon — neppas
HBOJIIOLIMOHHAS KOHUenuus. OpomtouuoHHas koHuenuus JK.b.Jlamapka. 3HaueHue TpynoB
Jlamapka Ui pa3BUTHS 3BOJIOLMOHHOM HJied U Ouosioruu. DBomounonHsie uaen 3.K.CeHT-
Unepa. bopnrba c kpeammonuzmMoM. OIBomronmoHHas teopusi Y.Jlapeuna. I[Ipeamocbuiku
BO3HUKHOBEHUs JapBuHM3Ma. JKu3Hbp M HayuyHas JesartenbHOCTh Y. J[apBuHa. OBomronus
KYJIBTYPHBIX (OPM OpraHU3MOB. OBOJIIOIMS BUAOB B Ipupoje. Pa3Burue 3BOIIOLMOHHON
teopun UY./lapsuna. dopmupoBaHME CHUHTETHUYECKOM TEOPUM  HBOJIOLMU. 3HA4YEHHUE
IBOJIIOLIMOHHOTO yueHus Y./lapBuHa.

JleMOHCTpauyu: CXeM, PUCYHKOB, CIIAWJ0B, MIUIIOCTPUPYIOLIUX OCHOBHBIE IIOJOKEHHUS
HBOJIFOLIMOHHBIX MJIeH, KOHLIETILNN U TEOPHIi; TOPTPETOB YUEHBIX U PHIIOCO(]OB.

['eHeTHyecKME OCHOBBI  DBOJIOLMHU.  OJIEMEHTApHbIA  DBOJIOLUOHHBIM  MaTepual.
OneMeHTapHas €IUHMIA DBOJIONMM. OJIEMEHTAPHOE DHBOJIIOLMOHHOE SBJIEHHE. 3aKOH
reHerudyeckoro pasHoBecus JDx.Xapau, B.BaitnOepra. [IBwkymue CHIBI  3BOJIOLUH.
MyTannoHHBIA NpolecC U KOMOMHATHBHAsT U3MEHUMBOCTh. llonmynsinoHHbIE BOJHBI U Apend
reHoB. Murpauus. M3omsauusa. EctectBenHblit 0TO0p Kak (axrop sBomouuu. [Ipeanoceiiku u
MexaHu3M aeiictBud. boprba 3a cymectBoBaHue u e€ ¢opmbl. Chepa U OOBEKT HEHCTBUS
€CTECTBEHHOT0 0TOOpa. PeanbHOCTh ecTecTBeHHOro 0TOOpa B mpupoje. @opMbl eCTECTBEHHOTO
otbopa. TBopueckas poab. [IpUCHOCOONEHHOCT, OpPraHM3MOB H €€ BO3HHKHOBEHUE.
OTHOCHTENBbHAS 11eJIec000pa3HOCTh NpHUcnocodnennil. Bua u ero kputepun. OnpeneneHue Buaa.
Crpykrypa Bujaa B npupoje. CrnocoOsl BU1000pa30BaHMs.

JlemoHcTpanuu: Ta0nuil, CXeM, PUCYHKOB, CIaiI0B, (UIBMOB, TepOapueB pacTeHHUH,
KOJIJISKITUH YKUBOTHBIX, WUTFOCTPHUPYIOLTHAX JICUCTBHUE (haxkTopoB SBOJTIOINH,
MPHUCTIOCOOTIEHHOCTh OPTaHU3MOB.

Jlabopatopubie paboTel: Nel «Omnucanue mNPUCITOCOOJEHHOCTH OpPraHU3MOB M €€
OTHOCHUTEIILHOTO XapakTepay. Ne2 «3yueHue KpuTeprueB BUIA.

Metoasl u3yuenuss sBomtouuu. Ilepexomnbie ¢GopMbl M (GUIOTEHETUYECKUE PSIIbL.
CpaBHenue Quopsl U (payHbl MaTEpUKOB, U3yUYeHUE OCTPOBHOI (iopsl u (ayHsl. ['omonorus u
AQHAJIOTHSI, PYJAUMEHTHI U aTaBU3Mbl. 3aKOH 3apOJBIIIEBOTO CXO/CTBA, OMOr€HETUYECKUN 3aKOH.
W3yueHne aMHMHOKHCIOTHOM IOCIEIOBATENbHOCTH OEJIKOB, OMOXMMHUYECKas TOMOJIOTHS.
MopennpoBanue sBomoonuu. HampaBnenus u  nytd  somronuu. Ilytm  mocTmkeHUs
Ouonornyeckoro rmnporpecca. buonornuyeckuii perpecc u BbiMHpaHue. COOTHOIIEHHE U



yepenoBaHUE HampaBieHuil sBosounu. Popmbl HarpaBieHHOW sBomonuu. OOmme mpaBuia
JBOJIIOLUH.

JeMmoHCcTpanuu: Ta0iuI, CXeM, pPHCYHKOB, CIlaijioB, Ouoreorpaduyeckux Kapr,
WITIOCTPUPYIOIMX METO/Abl HM3Yy4YeHMsl D3BOJIOLMM; KOJUIEKLUH, TrepOapueB, HCKOMAEMBIX
OCTaTKOB OPraHU3MOB, IOPTPETOB YUEHBIX.

JlaGopaTtopHnas padota Ne3 «Apomop}o3bl U UANOATANITAIIMHA Y PACTCHUM U JKUBOTHBIX).
I'naBa 2. DBoJonusi opranuyeckoro mupa Ha 3emiie (14 4)

['unoressl 1 TeOpUK BO3HUKHOBEHMS KU3HU Ha 3emiie. OCHOBHBIE 3Tallbl HEOPraHUYECKON
sBomonmu. [lmanerapHas d3BomiOnMsA. XHUMHYECKas DJBOJIONUSA. AOWOTEHHBIM CHUHTE3
oprannyeckux BemiectB. OnbiT C.Mmnepa u [.}JOpu. O6pa3oBanre moJuMepoB U3 MOHOMEPOB.
KoanepBarubie karumm u mukpochepsl. [IporeHonasl. Pubosumer. @opmupoBanne MemMOpan u
BO3HUKHOBeHHE NpoOuoHTOB. Hawano opranmyeckoii sBomounu. [losiBieHrne nmepBbIX KIIETOK.
[IpoxkapuoTsl U 3yKapuoOThl. ['MIIOTE3b BOBHUKHOBEHUS 3YKapHOT. BOZHMKHOBEHHE OCHOBHBIX
napcTB 3ykapuor. opMupoBaHUE HEKJIETOYHBIX OPraHMW3MOB M KX 3BOJIIOIMOHHOE 3HAUYEHUE.
OcHOBHBIE 3Talbl IBOJIOLUN PACTUTENBHOTO MUpa. OCHOBHbBIE apOMOP(O3bl U UAMOATANTALIUH.
Kusnb B Bojze. [lepBbie pacTenus — Bogopociu. Beixon Ha cymry. IlepBbie criopoBbie pacTeHus .
OcBoeHHE ¥ 3aBOCBAaHHME CYIIM MANOPOTHUKOOOPA3HBIMU. YCIIOKHEHHE Pa3MHOKCHHS.
Cemennble pacteHusi. OCHOBHBIE UY€PThl 3BOJIOLHUHM PACTUTENBHOrO MHUpa. OCHOBHBIE 3Tallbl
IBOJIIOIMH )KUBOTHOTO MUpa. OCcHOBHBIE apoMOP(O3bI U HaKOaAanTauH. [lepBbie )KUBOTHBIC —
npocreiimue. Crennanu3anus U noinuMepusaius opranei. Juddepennumanus kinerok. [lepBoie
MHOT'OKJIETOUYHbIE JKMBOTHBIE. JIByCllOHBIE KUBOTHBIE — KHUIIEYHONOJOCTHBIE. IlepBbie
TPEXCIIONHBIE JKUBOTHBIE — IUIOCKME YepBH. BbIXxon W 3aBoeBaHUE >KMUBOTHBIMU CYIILH.
Unenuctonorue. IlepBeie xopmoBbie xuBOTHBIE. JKu3Hb B Boje. PwiObl. Bropoii BbeIXOf
JKUBOTHBIX Ha Cylly. 3€MHOBOJAHBIC. 33aBOECBAaHUE IO3BOHOYHBIMU JKMBOTHBIMHU CYIILH.
[Tpecmbikaromuecs. [Itunpl, Mnexkonuratone. OCHOBHBIE YEPThHI SBOJIIOLUYU KUBOTHOIO MUDA.
Hcrtopus 3emnu u Metoasl e€ uzydyenus. Mckonaemple opranuyeckre ocTaTku. ['eoxpoHonorus
u e€ Meronbl. ['eoxpoHonornyueckas mkana. PazButue *u3Hu Ha 3emile 10 3paM U MEPUOIAM.
XapakTepucTuKa KJIMMaTa U TEOoJOrMuecKux mporeccoB. [losBienue, pacuBer U rubdenb
XapakTepHbIX opraHu3moB. CoBpeMeHHas cucTeMa oOpraHudeckoro wMupa. OCcCHOBHbIE
CUCTEeMAaTUYECKUEe TPYIIbl opraHu3MoB. OOmas XapakTepuCTHKa IApPCTB M HAIIApCTB.
CoBpeMeHHOE COCTOSIHIE U3yUEHHS BUJIOB.

I[eMOHCTpaI_[I/II/IZ Ta6J'II/II_[, CXEM, PUCYHKOB, CJIaI>'I,Z[OB, HIUTIOCTPUPYIOIIHUX OCHOBHBIC 3Tallbl
Pa3BUTHUA OPraHUYCCKOTO MHUpa Ha 36MJ’I€; HCKOITa€MBIX OCTaTKOB paCTeHI/II\/’I 1 JKUBOTHBIX, q)OpM
OKaMeHeHOCTeﬁ; rep6apHeB paCTeHHﬁ, I(OJ'IJ'ICKI_[I/Iﬁ JKUBOTHBIX, BJIA’KHBIX IIPCIIAPATOB OCHOBHBIX
CUCTCMATUYCCKUX TI'PYIIII OPTraHU3MOB.

I'masa 3. YenoBek — 6uocounaiabHasi cucrema (19 u)

AnTpononoruss — Hayka o0 uenoBeke. Pasnmensl, 3amaum, Metonsl. CTaHOBIIEHUE
MPEACTABICHUM O IPOUCXOXKIACHUU 4elloBeKa. Penurnosnele Bo33peHus. HaydHblie Teopun.
CxonctBa M OTJIAMYMS 4YEJNOBEKA M KUBOTHBIX. CHCTEMAaTHYEeCKOE TOJO0XKEHHE YeOBEKa.
CBuzerenbcTBa CXOJACTBA 4YEJIOBEKA C JKUBOTHBIMU. JIBIDKYIIME CHJIBI aHTPOIIOTEHE3A.
HacnenctBeHHass WM3MEHUMBOCTH W €CTECTBEHHBIM 0TOOp. ['pynmoBoe cOTpyAHHYECTBO U
obmenue. OpynuitHast A€ATeNbHOCTh M OCTOSHHBIE *KWnIIa. COOTHOIIEHHE OUOIOTHYECKUX U
couuanbHbIX (akTopoB. OCHOBHBIE CTaJuU aHTponoreHeza. Haxoikum MCKOMaembIX OCTaTKOB,
BpeMs CYIIECTBOBAHUS, POCT, 00bEM Mo3ra, 00pa3 *KHU3HH, OpyIus. DBOJIOLUS COBPEMEHHOTO
yenoBeka. EcrecTBeHHBI 0TOOp B mNomymsinusaX. buosornyeckass 3BONIONUS WHIMBUIOB.
MyTanuoHHbIi nporuecc U noauMmopdusm. IlomynsuonHbie BOTHBI U Apeii( reHoB, MUTpanus u
«a((exT ocHOBATENS» B MOMYIALUAX COBPEMEHHOIO YEI0BEKa.

YenoBeueckue pachl. Ilonsatue o pace. BpCMH U MECTO BO3HHUKHOBCHUS pac. T'unoresnt
MNOJIMOCHTPpU3Ma W  MOHOLICHTpHU3MA. HpI/IV—II/IHI)I U MCEXaHU3Mbl pacCoOrcHesa. EI[I/IHCTBO
YCJIOBCYCCKUX pPac. KpI/ITI/IKa CONHUAJIBHOTO JapBHHU3Ma U pacu3ma. HpHCHOCOGHCHHOCTB



YeJIOBEKA K Pa3HbIM YCJIOBMSIM Cpelbl. AalITUBHBIE TUIIBI JIOEH. YenoBek Kak 4acTh NPUPOAbI
u obmiecTBa. YPOBHU opraHu3anuu 4enoBeka. CTPYKTYphl YPOBHEH, MPOUCXOIAIINE TTPOIIECCHI
U UX B3aUMOCBSI3b.

JeMoHCTpanuu: TabIUIl, CXeM, PUCYHKOB, CJIAlI0B, TOKA3bIBAIOIIMX BHEIIHUNA OOJIMK W
00pa3 KU3HU MPEIKOB YEIOBEKa, CTPYKTYPHO-()YHKIIMOHAIBHYIO OPTaHU3AIHI0 CHCTEM OPTaHOB
TeJla 4YeJIOBEKa, MYJSDKEH OKaMEHEJOCTEH, IMPEAMETOB MAaTepUaTbHON KYJIBTYPHI IPEIKOB
YeJI0OBEKa; MPUMEPOB 370POBOT0 00pa3a KU3HHU.

JlaGopaTopnas padota Ne4 «M3yueHne SKOJOTUYECKUX aanTaIluil YEI0BEKay.
I'naBa 4. Opranu3msl H OKpYykawinas cpeaa (21 g)

3apoxaeHue U pa3BuTue dkojorun B Tpynax A.I'ym6Gonsara, K.®.Pynse, H.A.CeBepriosa,
O.I'ekkens, ®.Knemenrca, B.lllendopaa, A.Tencnu, B.H.Cykauésa, U.DOnrona. Pazpensr u
3aa4u SKOoIoruu. CBS3b SKOJIOTHH C APYTUMU HayKamMu. MeToIbl.

JleMoHCTpau:  CX€M, pPHUCYHKOB, CIAWJ0B, MOKAa3bIBAIOLIUX PAa3JIU4YHbIC METOIbI
9KOJIOTHYECKHUX MCCIIEAOBAHUN, TPUOOPOB, MOPTPETOB YUEHBIX.

Cpensl ooutanus opraHu3mMoB. Mx ocobennoctu. [IpucrnocobieHnss opraHu3MoB K KH3HH
B pasHbIX cpenax oOuTaHUS. DKOJIOrHYecKHe (PaKkTOpbl M 3aKOHOMEPHOCTH HUX JIEHUCTBUA.
BsanmopeiicTBre sKomorndeckux (GakTopoB. bronormueckuii onTHMyM W OrpaHHUYMBAIONIMNA
dakrop. IlpaBuno wmumaummyma HO.JIubuxa. Dkojmormyeckue CHEKTPbHl  OPraHU3MOB.
OBpUOMOHBHBIE W CTEHOOMOHTHBIC OpraHu3Mbl. Kiaccuukanus 3KOJIOTUYECKUX (PAKTOPOB.
AbGuotnueckue ¢aktopel. CBeT M €ro JeWCTBUE Ha OpPraHU3Mbl. DKOJIOTMYECKHE TPYIIbI
pacTeHMil M >KMBOTHBIX IO OTHOIIEHHIO K cBeTy. CurHanpHas poib cBera. DOTONEepuoan3M.
Temneparypa u €€ nelictsue Ha OpraHu3Mbl. [I0MKUIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MBI.
TemnepaTypHble NPUCHIOCOOIEHUS OpraHU3MOB. BrakHOoCTh M €€ NeliCTBHE HAa OPIraHU3MBIL.
[TpucniocoOnenust OpraHu3MoB K MOJACPKAHUIO BOJHOTO OanaHca. ['a30BbIif U MOHHBIA COCTaB
cpensl. [louBa u penbsed. [loroansie n kmumarndeckue (akropsl. [IpucnocobaeHns opraHn3MoB
K JeiictBuio abuortuueckux QaxtopoB. buonoruueckue purmbl. [IpucnocobieHHOCTH
OpPraHuU3MOB K CE30HHBIM H3MEHEHHSM YCIOBUH cpenbl. JKu3HEHHBIE (OPMBI OPraHU3MOB.
OcoOenHocT CTpoeHHMsI W o0Opasza >ku3HH. buoTtnueckue ¢akrtopbl. Bumasl OHOTHYECKHX
B3aUMOJICUCTBUM. 3HaueHNE OMOTUYECKUX B3aMMOJICUCTBUHN MIJIsi CYIIECTBOBAHUS OPTaHH3MOB B
cpeze oOuTaHMs U B COOOIIECTBAX.

JeMoHCTpauu: TaOJMIl, CXEM, PHUCYHKOB, CJAiJ0B, TOKA3bIBAIOIINX JICWCTBHUE
DKOJIOTMYECKUX  (AaKTOPOB HA OPraHU3MBlI, OHOTHYECKHE B3aWMOOTHOIICHHUS MEXKIY
OpraHu3MaMH.

JlaGopatopuble paboTbl Ne5S «CpaBHEHHE aHATOMHYECKMX OCOOEHHOCTEeW pacTeHWil u3
pa3HbIX MecT oOuTaHus», Neb6 «Metoasl usmepenus 31adpudeckux GakTopoB Cpelibl OOUTaAHUSNY,
Ne7 «Onucanue xu3HEeHHBIX (POPM y pacTeHUH U )KUBOTHBIX».

Okojoruyeckass HuUIIa BUAa. MHOromepHas  MOJENb  JKOJOTMYECKOHW  HHUIIN
Jlx.XaTtunHcoHa. Pa3mephl 9KOIOrMuecKoi HUIIU U €€ cMeHa. DKOJIOTHYECKash XapaKTepUCTUKA
nonymsiuuu. Ilomynauus kak Ouonormyeckass cucrema. OCHOBHBIE TOKa3aTeNXd MOMYJSALUU.
OKonoruyeckas CTpyKTypa Monyiasiuud. JluHamMuka momymsaumd u e€ perynsuus. THrmbl
nuHamMuKy nonynsuud. Kpusele BbpkuBaHMs. Perynsuus uncineHHocTd nomyisiuuu. dakTtopsl
CMEPTHOCTH U EMKOCTb CpPEABI.

JlemMoHCcTpanuu:  cXeM, PHCYHKOB, TIpadUKOB, WUIIOCTPUPYIOIIUX  IPOLECCHI,
OPOUCXOJAIINEe B TMONYISIMAX; TrepOapueB ¥ KOJUIEKUMH pacTeHUH U KHUBOTHBIX,
MPUHAUIEKAIUX K PA3HBIM 3KOJOTMYECKUM pacaM OJHOTO BUJA.

JlaGopatopHubie paboThl Ne§ «M3ydueHne sK0JIOrH4ecKOil HUIIN Yy Pa3HBIX BUIOB PacTEHHI
U JKUBOTHBIX», Ne9 «PocT momymsimum My4YHOTO Xpyllaka IpU pa3sHOW €€ IUIOTHOCTH U
OTPaHUYEHHOCTH PECYPCOB CPEABD.



I'naBa 5. Coo61mecTBa u 3kojiornueckne cucremsol (10 yacoB)

Coo0miecTBa OpraHU3MOB: CTPYKTYpPHl W CBsi3M. buoreonenos. Ero cTpykTypshl, cBs3u
MEXIy OpraHuzMamu. JKocucTeMbl. CTPYKTYpHbIE KOMIIOHEHTHI 3KOCHCTEMBI. KpyroBopoT
BEIIECTB M MOTOKU 3Hepruu. Tpoduueckune ypoBHH. Tpoduueckue nenu u cetu. OCHOBHBIC
nokaszarein. DKoJoruueckue mupamubsl. CBOHCTBa OMOreoleHO30B W JUHAMUKA COOOIIECTB.
[Muknmuueckne wu3MeHenus. Cykneccuu. [IpuponHBIE 3KOCHCTEMBL. DKOCHUCTEMBI — 03epa.
CwmermranHoro seBa. CTpYKTYpHbIE KOMIIOHEHTHI U Tpo(UYecKas CeTb MPUPOIHBIX IKOCHUCTEM.
AHTPOTIOT€HHBIE YKOCUCTEMBI. ATPO3IKOCUCTEMBL. OTINYHS arpOIKOCHUCTEM OT OHOTCOIICHO30B.
Ypboskocucrembl. X ocHOBHBIE KOMIOHEHTHI. ['opojckas ¢uiopa u ¢ayna. buonoruueckoe u
XO3SIMCTBEHHOE 3HAYCHHE AarpodKOCHCTEM W ypOodkocucTeM. buopasHooOpasue — OCHOBa
YCTOHYHBOCTH COOOIIIECTB.

JemoHcTpanuu: Ta0nuil, CXeM, PHUCYHKOB, CIaiJloB, Qororpaduii, NOKa3bIBAIOIINX
BIMSHAE aOMOTHYECKMX M OHOTHYECKMX (H)aKTOPOB HA OPraHU3Mbl, CTPYKTYpy U CBSI3U B
9KOCUCTEMAX, CIIOCOOOB IKOJIOTUYECKOTO MOHUTOPHHTA.

JlaGopatopHnast pabora NelO) «MonenupoBaHue CTPYKTyp M MPOILECCOB, IPOUCXOIAIINX B
9KOCUCTEMAX .

I'naBa 6. Buocdepa u yenoBeuecTno (13 yaca)

buocdepa — xuBas obonouka 3emuu. Pa3zBuTHe npencrtaBieHHir o Ouocdepe B Tpynax
3.31occa, B.1.Bepranckoro. O6mactu 6uocdepsr u e€ cocra. JKuBoe BemecTBo Ouocdepsl u
ero (yHKIUU. 3aKOHOMEpPHOCTU cyilecTBoBaHUsI Ounochepsl. OcobenHocTH OHochepsl Kak
NI00ATEHOM 3KOCHCTEMBI. KpyroBOpOThI BEIIECTB M OMOTCOXMMHUYECKUE IUKIIBI. PUTMHYHOCTB
apreHuit B Ouocdepe. 3oHampbHOCTH Ouochepsl. OcHoBHBIE OuOMBI cymu. Kiumar,
PACTUTENBHBIN U KUBOTHBIM MUP OCHOBHBIX OMOMOB CYIIIH.

JemoHcTpanuu: Ta0nMil, CXeM, PHUCYHKOB, CiaiioB, ¢ororpaduil, MOKA3bIBAIOIINX
CTPYKTYpPHBIE KOMIIOHEHTHI Onochepsl, OMOreOXMMUYECKHE POIECChl KPYrOBOPOTa BEIIECTB U
npeBpalleHrne YHepruu B buocdepe, pa3sHo0Opazre OCHOBHBIX OMOMOB 3eMIIH.

UYenoseuectBo B Ouochepe 3emnu. buocdepnas ponb uenoBeka. AHTpomoOuocdepa.
[Tepexon Oumoctepsr u Hoochepy. BosneiictBue dyenoBeka Ha Ouocdepy. 3arps3HeHue
BO3QyIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HeHHe BOAHOM cpenbl. OXpaHa BOJHBIX PECYPCOB.
Paszpymenne mnouBsl M u3MeHeHMe kiaumara. OXpaHa IOYBEHHBIX PECYpPCOB M BO3JyXa.
AHTpOTIOT€HHOE BO3JICHICTBHE HA PACTUTENBHBIA M KUBOTHBIH Mup. OXpaHa pacTUTEIHHOTO U
#uBoTHOrO Mupa. [Ipobnemsr oxpans! npuponasl. Kpacusle kauru. OOIIT. borannyeckue cabl
U 300JIOTHYECKHE TIapKU. PamnnoHaapbHOE NPUPOAOINOIB30BAHNE W YCTOMYMBOE pPa3BUTHE.
Hcromenue npupoansix pecypcoB. Konnenuus ycroitumBoro paszsutusi. «lloBecTka 1HS Ha
XXI Bek». CocymiecTBoBaHuE yenoBeka U npupoabl. 3akoHsl b.Kommonepa. I'mobanucruka.
Mozenu ynpasisieMoro Mupa.

JleMoHCTpaiu: CiaiioB, (UIBMOB, WUTIOCTPUPYIOIINX BO3JIEUCTBHE YEIOBEKAa Ha
O6uocdepy, MEpONpHUATHI MO PAaLUOHATIBLHOMY HPUPOIONOIL30BAHMIO, OXpaHE BOJ, BO3AYXa,
MOYBBI, PACTUTENILHOTO U XUBOTHOTO MHUpa, (poTorpaduil oxpaHseMbIX paCTEHUH U >KUBOTHBIX
KpacHoli kuuru P®, nopTpeToB yu€HBIX.

Pe3eps (1 u)

IInanupyemsie pe3yJbTaThl 00pPa30BaTeIbHOM AEATEJbLHOCTH YYAIMXCS.

Nzyuenne paznena «buonorus. buonmornueckume cucrembl u mporeccb» B 10 — 11 —wm

KJlaccax Ha YriayOJeHHOM YPOBHE HAIPaBJIICHO HA JOCTHXKEHHE OOYYarOUIMMUCS CIETYIOIINX
pe3yNbTaTOB 00pa30BaTEIbLHON AESITEIbHOCTH.

Jluunocmmuvwie pe3yiobmantbl

.C(bOpMI/IpOBaHHOCTB IMO3HaBaTCJIbHBIX MOTHUBOB, HAIIPAaBJICHHBLIX HA IOJIYUYCHHUC
HOBOTO 3HAHUS B 00JacTH OWOJOTMM B CBS3W C Oyaymiedl mpodecCHoHAIBHON



NCATCIIBHOCTBIO U GBITOBBIMI/I HpO6HeMaMI/I, CBA3AaHHBIMU C COXpaHeHI/IeM CO6CTB€HHOI‘O
3JIOPOBBS U IKOJOTUICCKON OE30IMaCHOCTH.

¢ 'OTOBHOCTh U CIOCOOHOCTH K JAeNbHEHIIEMY OHOJIIOTHYECKOMY OOpa30BaHHIO, B
TOM YHUCJIe CaMOOOPa30BaHUIO, HAa MIPOTSKEHUH BCEU KU3HU; CO3HATEIbHOE OTHOLICHHE K
HEMpEPbIBHOMY O00pa30BaHMI0 KaK YCIOBHIO YCHEITHOW MpOo(ecCHOHAIBHOU H
0OIIECTBEHHOMN AESITETbHOCTH.

¢ C(hopMUpPOBaHHOCTH HAY4YHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI OMOJOTHUECKUX HAYK U APYrux (popm oOIIecTBEHHOTO
CO3HAHHMSA, OCO3HAHHE CBOETO MECTa B COBPEMEHHOM MHUPE.

.HpI/I3HaHI/IC BBICOKOH HOCHHOCTHU JXU3HHU BO BCCX C€C IIPOABJIICHUAX, 3J0POBbA
CBOETO U JIPYTUX JIIOJICH, peai3alus YCTaHOBOK 3/I0pOBOTO 00pa3a KU3HH.

.Bblpa}KGHHOCTI) 9KOJIOTHYCCKOI'0 MbINIJIICHHUA, ITOHUMAaHUA BJIIUAHHEC COLIMAJIBHO-
OKOHOMHUYCCKHUX IHPOHECCOB Ha COCTOSAHHC OKPY)KaIOHlefI HpPIpOI[HOﬁ CpEabI;
HpI/IO6peTCHI/I€ OIIbITa BKOHOFO-HaHpaBHeHHOﬁ JACATCIIBHOCTH.

ePeanu3anus ATUUYCCKHUX YCTAHOBOK IO OTHOHICHHUIO K OMOJIOTHYECKUM
OTKPBITUAM, UCCIICAOBAHUAM U UX PE3YJIbTaTaM.

¢ DCTETHYECKOE OTHOIICHUE K MHpPY, BKIIOYAs ICTETUKY HAy4YHOTO TBOPYECTBA B
00J1acT OMOJIOTMYECKUX HAYK U 0OIIECTBEHHBIX OTHOIIIECHUH.

¢ C(hOpMUPOBAHHOCTh HABBIKOB COTPYJHHYECTBA CO CBEPCTHHKAMH, JIETHMH
MJIQJIIIETO BO3pacTa, B3pOCIBIMH B 00pa3oBaTebHOW, Y4eOHO-HCCIIEIOBATEIBCKON,
MPOCKTHOM, OOLIIECTBEHHO MOJIE3HON M IPYTUX BUIAX JCATEIBHOCTH.

Memanpeomemmnoie pezyibmantvl

eBiasieHNe COCTaBIISIOIIMMU HCCIEA0BATEIHLCKON U HpOGKTHOﬁ ACATCIIBHOCTH,
BKJIFO4as1 YMCHHS BUIACTb HpO6J’I€My, CTaBUTb BOIIPOCHI, BbIABHUI'ATb TI'MIIOTC3bI, AaBATb
OMpCACIICHUA IIOHATHAM, KHaCCI/I(bI/ILII/IpOBaTI), Ha6JIIOIIaTI), MIpOBOAUTL JKCIICPHUMCHTEI,
CTPYKTYpHUPOBATh MAaTCpUall, O6’b${CH}ITB, JA0Ka3bIBaTh, 3alllMIIIATG CBOX UICH.

¢['OTOBHOCTh M CHOCOOHOCTH K CaMOCTOSATEIbHOW HH(POPMAIMOHHO -
MO3HABATEJILHON J1€ATEIbHOCTU: HAXOAUTh OMOJIOTHYECKYI0 HH(DOPMALMIO B Pa3INYHbBIX
UCTOYHUKAX (TEKCTe Yy4yeOHWKa, HAyYHO-IIOMYJIAPHOM JUTepaType, OMOJIOTHYECKUX
CIOBapsiX W  CIPaBOYHUKAX), AaHAJIMW3UpPOBaTb, KPUTHYECKH  OLIEHMBATb U
UHTEPHPETUPOBATh HHGOPMALMIO M3 PA3JIUYHBIX HCTOYHHUKOB, MPeoOpa3oBbIBATH
nH(opMaIrio U3 0JIHON GOPMBI B APYTYIO.

L4 HpI/IO6peTCHI/IC HaBBIKOB IMO3HABaTEIbLHOMI pe(l)ﬂeKCI/II/I KakKk OCO3HaHUsA
COBCPIIACMBIX HeﬁCTBHﬁ U MBICIIMTCIIBHBIX IMPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ,
TpaHUILl CBOCTO 3HAHWUA W HC3HAHHWS, HOBBIX ITIO3HABATCJIIBHBIX 3aJa4 U CpPCACTB HUX
JOCTHIXCHMUA.

e YMeHHEe TTPOIYKTUBHO OOIIATHCS U B3aUMOJCHCTBOBATH B MPOIIECCE COBMECTHOM
NEeSITeTbHOCTH, YYUTHIBATH TIO3WIMU JPYTUX YYaCTHUKOB OTOW JIEATEILHOCTH,
3 PEKTUBHO pazpeniaTb BOZHUKAIOUINE KOH(PIUKTHI.

e YMeHHe AACKBATHO HCIIOJB30BAaTh PCEUYCBBIC CpCIACTBA A JUCKYCCUU H
aprymMcHTanuu CBOCH Mo3uIuMu, CpaBHUBATb pa3HbIC TOYKWU 3pCHUA, OTCTAMBATH
CO6CTBCHHyIO IIO3HIIHMIO.

¢ '0TOBHOCTH M CITIOCOOHOCTh BBIOUPATh 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JEHCTBUSIX M IOCTYNKAax MO OTHOIICHHWIO K JXUBOM NPHUPOAE, 3JO0POBBIO CBOEMY U
OKPYKaIOILEMY.

Ilpeomemmnoie pe3yromamal



B nosnasamenvnoui (unmennexmyanvrot) cgepe:

eyMEHHUE H3JaraTh CojepKaHue OMOJIOTHYECKUX Teopui (kierouHas Teopus T.
[[lBana, M. Ilneiinana, P. BupxoBa; XpoMOcCOMHass Teopusi HaCIEACTBEHHOCTH T.
Moprana), yueHuit (0 eHTpaX MHOroo0pa3usi U MPOUCXOKICHUS KyJIbTYPHBIX PACTCHHM
H.W. BaBuiioBa), 3akOHOB (€AMHO00pa3us THOPHUIOB MEPBOTO MOKOJICHUS, PACIICTIIICHHS
s TPU3HAKOB, HE3aBHCHUMOIO PACXOXACHUS NMpU3HAKOB ['. MeHnens; roMoJornyeckux
psn0B B HaciencTBeHHoOW m3MeHunBoctu H.W. BaBuiioBa); mpaBuiia TOMHUHMpPOBaHUS;
[IPUHIIUIIOB (YUUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH );

¢ YMCHHUC BBIACIIATH CYIICCTBCHHBIC IIPU3HAKU CTPOCHUA OMOJIOTHYECKAX OOBEKTOB
(KJIeTKa, TEHBI, XPOMOCOMBI, XCHCKHE M MYXCKHE TaMeThl, KJIETKH IPOKAPHOT H
9yKapuoT; BUPYCHI; OJIHOKJICTOYHbIE 1 MHOTOKJIETOUYHBIE OPTraHU3Mbl) U OMOJIOTMYECKUX
nporeccoB (OOMEH BEIIECTB W MPEBpAIEHUE dHEPruH, (HOTOCHHTE3, MIACTHYSCKUU H
SHEpreTH4eckuii oOMeH, OpokeHue, XEeMOCHUHTE3, MHUTO03, MeH03, TraMeToreHes,
sMOpHOTeHe3, MOCTIMOPUOHATBHON pa3BUTHE, pa3MHOXKEHHE, OIUIOAOTBOPEHHUE Y
[BETKOBBIX pACTeHHH ¥ TO3BOHOYHBIX JKUBOTHBIX, WHAMBHIYaJbHOE pa3BUTHE
OpraHu3MoB  (OHTOr€He3), B3aMMOJEWUCTBUE TIE€HOB, IIOJIyY€HHE  IETepo3uca,
MOJIMIUIOUIOB, OT/IaJICHHBIX THOPUIOB);

e yMeHUE OOBACHATH POJIb OMOJIOTUYECKUX TEOPHUM, UJIel, KOHLENIUI, IPUHIUIIOB,
TUIOTE3 B JOPMHUPOBAHUH COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, HAYIHOTO
MHUPOBO33PEHUS; OTPULATEIIBHOTO BIMSHHUS ~AJIKOIOJs, HAPKOTHYECKMX BELIECTB,
MYTareHOB Ha 3apOABILIEBOE DPA3BUTHE OpraHuW3Ma; IPUYMH HACJICICTBEHHBIX
3a00J1eBaHNi, TeHHbIE, XPOMOCOMHBIX U T€HOMHBIX MYTallUii;

eyMEHUE MPUBOAMTH JOKa3aTeJIbCTBA (ApryMEHTAlUI0) €IUHCTBA JKUBOM U
HEXXMBOW MPHUPOAbI, OMOXMMHUYECKOTO POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX

rpym;

® YMCHUC YCTaHaBJIMBATb B3aNMOCBA3U CTpOCHUA u (bYHKIII/Iﬁ MOJICKYJI
HCOPTaHUYCCKUX U OPraHUYCCKHUX BCIICCTB B KJICTKE; CTPOCHUA U (bYHKHI/Iﬁ OopraHonaoB
KJICTKH; TJIACTUYECKOTO M JHEPreTUYECKOro OOMEHA; CBETOBBIX M TEMHOBBIX PEaKIIHI
(GoToCHHTE3a; peaKInii XeMOCUHTE3a;

eyMEHHE TIOJIb30BAaThCAd COBPEMEHHON OHMOJOTHYECKOH TEPMUHOJNOTHEH U
CHUMBOJIUKOM;

e yMEHHUE pelaTh OMOJIOrMYECKHe U TeHETHUECKHE 3a/1a4K Pa3HOil CIIOKHOCTH;
® YMEHHUE COCTaBJIATh CXEMBbI CKPEIIMBaHUs OPraHU3MOB;

® YMCHHUC OIIUCBIBATH KIICTKU paCTeHHﬁ, JKHNBOTHBIX U I‘pI/I6OB (HO,Z[ MI/IKPOCKOHOM);
TOTOBUTD U OIIUCBIBATD MUKPOIIPCIIapaThI;

¢ YMCHHUC BBIABJIATH INPU3HAKW U3MCHYHMBOCTH, OTIIMYUTCIIBHBIC IMPHU3HAKW KHUBOI'O
(Y OTAeNnbHBIX OpraHM3MOB), HCTOYHUKOB MYTareHOB B OKpYXarollei cpesie (KOCBEHHO);

eyMEHHE CpaBHUBATh OHONOTWYECKHUE OOBEKTHI (KIETKHM PACTeHUH, KUBOTHBIX,
rpuOOB U OaKTEpHii), MPOIECCOB U SIBICHUN (OOMEH BEIIECTB y PACTCHUN U KUBOTHBIX,
MJIACTHYECKUN M DHEPreTHYeCKui oOMeH, (DOTOCHHTE3 M XEMOCHHTE3, MUTO3 M MEHO03;
Oecronoe W TMOJIOBOE Pa3MHOXKEHHE, OIUIOJOTBOPEHHE Y I[BETKOBBIX PACTCHHH W
MO3BOHOYHBIX JKMBOTHBIX, BHEIIHEE M BHYTPEHHEE OIUIOAOTBOPEHUE, 3apOJIbIIIN
YeNoBeKa U IPYTrUX MIEKOMHUTAIIINX) U (POPMYIHPOBATh BHIBOJBI HA OCHOBE CPaBHEHHUSI.

B yennocmo - opuenmayuonnou cghepe:

®IIPOBOJUTL aHAJIM3 W OLCHKY PpPa3JIMYHbIX OHpCI[eJ'IeHI/Iﬁ CYIIHOCTU JKU3HU;
9TUYCCKUX aCIICKTOB COBPEMCHHBIX HCCIeIOBaHUN B OMOJIOTHHU U MCIHUIINHE,



ejleNIaTh OIEHKY O3TUYECKUX aCleKTOB HEKOTOPBIX HCCIEAOBaHUNH B 00NacTH
OMOTEeXHOJOTHI (KIOHMPOBAaHHE, HWCKYCCTBEHHOE OIUIOJOTBOPEHHE, HaIPaBICHHOE
M3MEHEHUE TeHOB U CO3/IaHKE TPAHCTCHHBIX OPraHU3MOB).

B cghepe mpyoosoii oesmenvrocmu:

®BJIAJICHUS] YMEHUSMHU M HABBIKAMH IIOCTAHOBKU OMOJIOTMYECKHX IKCIIEPUMEHTOB U
00BsICHEHUS UX PE3YIbTATOB;

®OCBOCHHE NIPHEMOB TPAaMOTHOTO O(OPMIICHUS pPEe3yJIbTAaTOB OHOJOTHUECKHUX
HUCCIIENOBAHUMN.

B cghepe gpuzuueckoti desmenvrocmu:

eO0ocHOBaHME M COOJIOICHUE Mep MPOQUIAKTUKHA PACIPOCTPAHCHUS BUPYCHBIX
3aboneBanuii (B ToM umcie BUY-unbexknun), BpeaHBIX NPUBBIYEK (TabaKOKypeHHUE,
QJIKOT'0JIN3M, HAPKOMAaHHUs )

Kpurepun oueHuBanus

O1eHKa YCTHOIO OTBETA 10 0MOJIOTHH.

Ounenka “S5” craBuTcs, €CIIU YUYCHUK:

1) Iloka3biBaeT ri1yOOKOE€ M MOJHOE 3HAHME U MIOHMMaHUE BCEro 00bEMa MpOrpaMMHOIO
Marepuaia, TIOJHOe IOHMMAaHHWE CYIIHOCTH pacCMaTpUBAaEMbIX IOHSATHH, SBICHUNH U
3aKOHOMEPHOCTEM, TEOPHI1, B3AUMOCBSI3E;

2) YMeeT cOoCTaBUTh IOJIHBIM W MPaBWILHBIA OTBET HA OCHOBE M3YyYCHHOTO MarepHala;
BBIACIATh TIJIaBHBIC IIOJOXCHUA, CaMOCTOATCIIHBHO HOIITBep)KIIaTL OTBCT KOHerTHI)IMI/I
npuMepaMu, (GakTamu; CaMOCTOSATEIBHO M apryMEHTHUPOBAHO JejaTh aHaiu3, O0O0OOLICHHS,
BBIBOJIbI. Y CTaHABJIMBaTh MEXKIPEAMETHbIE (Ha OCHOBE paHee IPUOOPETEHHBIX 3HAHUN) U
BHYTPHUIIPSIMETHBIC CBSI3M, TBOPYECKHM IPUMEHSATH TIOJYYCHHBIC 3HAaHUS B HE3HAKOMOMN
cutyaruu. [locrnenoBarensHo, 4ETKO, CBA3HO, 0OOCHOBAHHO M 0€30ITMO0YHO M3JIarath y4eOHBII
MaTepuaj;, JaBaTh OTBET B JIOTMYECKOH IOCIEIOBATEIBHOCTH C HCIOJb30BAHHUEM IPHHITON
TEPMUHOJIOTUH; JellaTh COOCTBEHHBIC BBIBOJBI; (POPMYIHMPOBATH TOYHOE OIMPEICICHUE W
HCTOJIKOBAHUE OCHOBHBIX TIOHATUH, 3aKOHOB, TEOPUI; IPH OTBETE HE MOBTOPATH JOCIOBHO TEKCT
y‘-Ie6HI/IKa; n3jiaratb MaTepI/IaJ'I J'II/ITepaTypHBIM SI3BIKOM, HpaBI/IJ'II)HO nu O6CTO$IT€J'H)HO OTBCYATH
Ha JIOMOJIHUTENbHBIE BOMPOCH yuyuTens. (CaMOCTOSTENbHO M paIlMOHATIbHO HCIOJIB30BaTh
HarJISIIHBIE TTOCOOHUsSI, CIPAaBOYHBIE MAaTEepUalbl, YYEOHHK, IOTMOJHUTEIBHYIO JIHTEpPATYypy,
MEPBOMCTOYHUKH, TPUMEHITh CHCTEMY YCIOBHBIX OOO3HA4YeHHWI TpH BEACHUU 3aIUCeH,
COIMPOBOXKIAMOIINX OTBET; HCIIOJIb30BAaHUE IS JOKA3aTeIbCTBA BHIBOJIOB W3 HAOMIOACHHWNA W
OIIBITOB;

3) CamocrosiTenbHO, YBEPEHHO W 0€30MMO0YHO TPUMEHSET TOJyYeHHbIE 3HAHUS B
peuieHUH MpoOsIeM Ha TBOPUECKOM YPOBHE; JIOIMyCKaeT He 0ojee OJHOro HeJo4yéra, KOTOPBIH
JIETKO HCHpPAaBIseT MO TpeOOBaHUIO YYHUTENs; HMEET HEOOXOAMMbIE HaBBIKM pabOThl ¢
npubopamu, dYepTekamH, CXeMaMH | TrpadukaMu, CONYTCTBYIOUIMMM OTBETY; 3aIMCH,
COIPOBOKAAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka “4” craBuTCs, €CJIM YUCHUK:

1) Iloka3piBaeT 3HaHMSI BCEr0 M3YYEHHOTO IMPOrpaMMHOro Matepuaina. JaéT moiHbIi u
NPaBUIbHBIM OTBET HA OCHOBE M3YYEHHBIX TEOPUI; HE3HAUUTEIbHbIC OIMIMOKM M HEAOYETH IpU
BOCIPOM3BEICHUN U3YUYEHHOTO MaTepuaia, ONpeleieHHs] OHATUN Jal HEMOoJIHbIe, HeOOoIbIIue
HETOYHOCTH TIPU MCIIOJIb30BAaHUM HAYYHBIX TEPMHUHOB WJIM B BBIBOAAX U OOOOIIEHUSIX M3
HaOJFOJICHUH M OTIBITOB; MaTEpPHAN U3J1araeT B ONPEACIICHHON JOTHYECKON TTOCIEI0OBATEIHHOCTH,
IOpU 3TOM JIONYyCKAaeT OJHY HerpyOyio ommOKy Hiu He Ooyiee ABYX HEJOYETOB M MOXKET MX
HCIPAaBUTh CaMOCTOSITENILHO MpU TPeOOBAaHUM WJIM MPU HEOOJIBIION MOMOUIM MPENnoiaBaTesl; B



OCHOBHOM YCBOMJ YYeOHBIH Marepuai; IOATBEPKAAET OTBET KOHKPETHBIMH IPHUMEPAMU;
MIPaBUJIBLHO OTBEYAET Ha JOIOIHUTENBHBIE BOIIPOCH YUUTEIIS.

2) YMeeT caMOCTOSTEIbHO BBIIEIATH IVIAaBHBIE IIOJIOKEHUSI B M3yYEHHOM MaTepuale; Ha
OcHOBaHMM  (aKTOB U  TpUMEpPOB  0000IIaTh, JAenaThb  BBIBOJbL,  yCTaHABIUBATh
BHYTpUIIpEIMETHBIE CBsI3U. [IpUMEHATH MOJIyY€HHbIE 3HAHUS Ha MPAKTUKE B BUJOM3MEHEHHOMN
CUTyalluu, COOJII0JIaTh OCHOBHBIE IMpaBWJIa KYJIbTYpbl YCTHOW pEUYHM U COMPOBOXKIAOLICH
[MCbMEHHOM, UCTOIb30BaTh HAYYHbIE TEPMUHBL;

3) He oOnagaer mOCTaTOYHBIM HAaBBIKOM pPAa0OTHI CO CIPABOYHON JIUTEPATYpOH,
y4eOHHUKOM, TE€PBOMCTOYHMKAMHU (IIPABUIBHO OPHUEHTHPYETCS, HO paboTaeT MEMJICHHO).
JomnyckaeT HerpyOble HapyIIeHUs MPpaBuil 0OPMIICHHS MTUCbMEHHBIX PadoT.

Onenka “3” craBuTCS, €CIIU YUCHUK:

1)YcBomsl OoCHOBHOE cojepxaHHe y4yeOHOro marepuaia, MUMeeT MpoOesibl B YCBOSCHUH
MaTrepuaa, He MPENsTCTBYIOLINE JalbHEHIIIEeMy YCBOSHHUIO MPOrPaMMHOI0 MaTepurara;

2) Marepuan u3JaraeT = HECUCTEMAaTH3UPOBAHHO, (parMeHTapHo, He  Bceraa
[OCJIEI0BATENBHO;

3) Iloka3piBaeT HEZOCTATOYHYIO C(HOPMHPOBAHHOCTH OTICIBHBIX 3HAHMW W yMCHHUH;
BBIBOZIBI 1 0000IICHNS apTyMEHTHPYET c1a00, JOMyCKaeT B HUX OIIMOKH.

4) I[OHyCTI/IJ'I OIIMOKM M HETOYHOCTH B HCIIOIL30BaHUU HaquOﬁ TCPMHUHOJIOTUHU,
OIMpCACIICHUA MMOHATHUH JaJl HCJOCTAaTOYHO YCTKUC,

5)He ucnonb30Bal B Ka4eCTBE JI0OKA3aTEILCTBA BBHIBOJBI M 00O0OIIEHUS M3 HAOJIOICHUH,
(akTOB, ONBITOB WJIX JOIYCTHJ OLUTUOKU MPU UX U3JI0KEHUU;

6) HcneiThiBaeT 3aTPYAHCHUS B IPUMCHCHUN 3H8.HI/II71, H606XOI[I/IMBIX A pCHICHUA 3a1a4
Pa3IMYHbIX TUIIOB, ITPH 00BsICHEHUH KOHKPCTHBIX SIBIICHHI Ha OCHOBE Teopnﬁ 1 3aKOHOB, HUJIN B
MOATBCPIKACHUU KOHKPCTHBIX ITPUMCPOB IMPAKTHYCCKOI'O IIPUMCHCHU S Teopnﬁ;

7)OTBe4aeT HEMOJHO Ha BOIPOCHI yuuTensl (yryckas U OCHOBHOE), WJIM BOCHPOM3BOIUT
coJiepKaHue TeKCTa yueOHHMKa, HO HEJJOCTATOYHO MTOHUMAET OT/eNIbHbIE MOJIOKEHUS, UMEIOIIne
BaXHOE 3HAYEHHE B 3TOM TEKCTE;

8) OOHapyxHBaeT HEIOCTaTOYHOE T[OHMMAHUE OTJENbHBIX IOJIOKEHUH  IpH
BOCIPOM3BEICHUN TEKCTa y4ueOHHUKa (3amuceid, MepBOMCTOYHMKOB) MJIM OTBEYAET HEMOJHO Ha
BOIPOCHI YUUTEs, IOMYCKas OAHY-/IBE TpyOble OLIMOKH.

Ouenka “2” craBuTCs, €CIIU YUCHHK:
1)He ycBouiI 1 He pacKkpblll OCHOBHOE COJIEpKaHUE MaTepHara;
2) He nenaet BbIBOIOB U 0000IIIEHUI.

3)He 3HACT W HEC IIOHUMACT 3HAYUTCIBHYKO HWJIHW OCHOBHYIO YaCTb IIPOrpaMMHOI'O
MaTtcpuralia B Ipeaciiax moCTaBJICHHBLIX BOIIPOCOB;

4)nu nmeer cnabo chopMUpOBaHHbBIE U HEMOJHBIE 3HAHUS M HE YMEET MPUMEHSTh UX K
pEeIIEeHNI0 KOHKPETHBIX BOIIPOCOB U 33ja4 1o 00pasily;

5)Wnu nipu oTBeTe (HA OJMH BOMPOC) IOMYyCKaeT OoJiee ABYX rpyObIX OMIMOOK, KOTOPHIE HE
MOJKET UCTIPABUTh Ja)Ke IIPH TOMOITH YIHTEIIS.

OneHKA BLINOJHEHHUS NPAKTHYECKHUX (J1a00pATOPHBIX) PA0OT IO OMOJIOTMH.

Ouenka “5” CTaBUTCH, ecim YUEHHUK:
1)npaBuIBbHO OIIpeeInII 1eJb OTIBITA;
2) BBINOJHHUI PabOTy B TOJHOM O0BeMe C COOJIOICHHEM HEOOXOIMMOM MOCIeIOBATEILHOCTH
IPOBEICHUS OIIBITOB u M3MEpEeHuil;

3)caMOCTOATEILHO W PAlMOHAIBHO BBIOpA) W TOATOTOBHJI IS OMBITA HEOOXOIUMOE



000pyIOBaHUE, BCE OMBITH MPOBEN B YCIOBUSAX M PEKUMAax, 0OECIEUMBAIOUINX MOIY4YEHUE
pEe3yiIbTaTOB U BBIBOAOB C HAUOOBIIEH TOUHOCTBIO;

4)Hay4HO TPAMOTHO, JJOTHYHO OIKCa] HAOIOACHUS U CHOPMYITUPOBAI BBIBOIBI U3 OIbITA.
B npezncraBneHHOM OTYeTE MPAaBUIBHO M aKKYPAaTHO BBIMOJIHHII BCE 3aITUCH, TAOIHIIbI, PUCYHKH,
4epTEeXH, TpadUKH, BEIYUCICHUS U CIENIal BBIBOIBL;

5) mposBIsIeT OpraHU3alMOHHO-TPYIOBBIC YMEHHUS (IIOJICPKMBAET YUCTOTY paboyero
MecTa M MOPSAJOK Ha CTOJIE, SKOHOMHO HUCIOIb3yeT PACXOIHBIE MAaTEPHATIBI).

6)9KCIEPUMEHT OCYILECTBIISICT O IUIAHY C Y4ETOM TEXHUKH O€30IaCHOCTH M IPaBHII
paboThI ¢ MaTepuaIaMi U 000PYLOBAHHEM.

Ouenka “4” cTaBUTCS, €CJIM YICHUK BBITTOJHIII TPEOOBAaHMS K OIICHKE “5”, HO:

1)onbIT MPOBOIHII B YCIOBHSX, HE 00ECIICUMBAIOIINX JOCTATOYHON TOUHOCTH M3MEPCHHUIA;
2)uiu ObUTO JOMYIINEHO JIBa-TPH HEIOYETa,;

3)unu He GoJiee 0IHOM HETPyOOi OIIMOKU M OJHOTO HEJI04eTa,

4)WITH SKCIICPUMEHT MTPOBEICH HE MOTHOCTHIO

5)I/IJII/I B OIIMCaHUH Ha6JIIOI[eHI/Iﬁ M3 OIbITa AOIYCTUJ HCTOYHOCTHU, BBIBOALI CACIIAJI
HCIIOJIHBIC.

Ounenka “3” craBUTCS, €CIIN YYEHUK

l)HpaBI/IHBHO OIIpCACIINII LCJIb OIIbITA, pa60Ty BBIIIOJIHACT IIPABUJIBHO HE MCHCC YCM
HAIl0JIOBUHY, OAHAKO 00BEM BBIIOJIHEHHOHN YacTu TAaKOB, YTO IMO3BOJIACT IOJYUYUTH IMPAaBHUJILHBIC
PE3yiabTaThbl U BBIBOJALI I10 OCHOBHBIM, ITPUHIUIIMAIIEHO BAXKHBIM 3a/la4aM pa6OTBI;

2)unu noxoop 000pyAOBaHUs, 0OBEKTOB, MAaTEPUAJIOB, a TAKXKE padOThI IO Hayaly ONbITa
IPOBEJ C IMOMOIIBIO YUYUTENS; WM B XOJIE MPOBEACHUS OMNbITa M W3MEPEHHUH OBUIN JOIMYICHBI
OIIMOKH B ONMCAaHUH HAOII0IeHUH, (DOPMYTHMPOBAHUH BHIBOJIOB;

3) wnu B oT4€TE OBLIM TOMYIIEHBI B 00IIEH CIOKHOCTU He OoJiee IBYX OMIMOOK (B 3aIUCIX
CIVHMII, W3MEPCHUSX, B BBIYUCICHUAX, Tpadukax, TaOIUIAX, cxemMax, ©u T.JOI.) He
MPUHIIMITAATIBHOTO JUIS JAaHHOU pabOoThI XapakTepa, HO MOBIHSBIIUX HA PE3yAbTaT BBITOIHEHUS;

4)nomyckaer rpyOyr OMIMOKY B X0/€ 3KcnepuMmeHTa (B OOBSICHEHUH, B O(DOPMIICHHH
paboThl, B COONIOJIEHUU TMpaBWJI TEXHUKH O€30MacHOCTH MpH paboTe ¢ MaTepuaiamMu u
000pyI0BaHrEM ), KOTOpAast UCTIPABIIAETCS 1O TPEOOBAHUIO yUUTEIIS.

Onenka “2” craBUTCS, €CIIN yUEHUK:

1)He Oonpeacinia CaMOCTOATCIIBHO I€JIb OIIbITA; BBIITOJIHHI pa60Ty HE IIOJIHOCTBIO, HC
MMOATOTOBUII HYKHOC 060py,Z[OBaHI/Ie U 00bEM BBIINOJHEHHOM YacTH pa6OTBI HC TIO3BOJIACT
CACJIaTh MPAaBUJIbHBIX BBIBOOOB;

2)WIH OMBIThI, W3MEPCHUs], BBIUMCICHHS, HAONIOJACHHS MPOU3BOAMINCH HENPABHIIBHO;
3) unu B X0/1e pabOThI ¥ B OTYETE OOHAPYKHIIUCHh B COBOKYITHOCTH BCE HEJJOCTATKU, OTMEUYCHHBIC
B TpeOOBaHMIX K OLeHKe “3”;

4) nomyckaet nBe (u Oojee) rpyOble OMIMOKH B XOJ€ JKCIEPUMEHTA, B OOBSCHEHWH, B
opopmieHUH paboOThl, B COOJIOJECHUM TPaBUJI TEXHUKKM O€30MacHOCTH TMpH paboTe C
BEIECTBAMH U 000PYI0BaHUEM, KOTOPBIE HE MOXKET UCIIPABUTH JIaXe 110 TPEOOBAHUIO YUUTEIIS.

OneHKA TECTOBLIX PA00T M0 OMOJIOTUH.

OrneHrBaHUE TECTOBBIX PA0OT, MPOU3BOIUTCS IO CIIENYIOIEH hopmyre:



Ko:1-BO IpaBUIIBHBIX OTBETOB X 5

OneHKa = -----==-=mmmmmmmmmmo oo ---

OO0111ee 9ncI0 BOIPOCOB TECTa

Ilepeuenv outnook.

I'pyObie ommoku.

1.He3nanue omnpeneiieHUid OCHOBHBIX TOHSTUM, 3aKOHOB, MPaBUJ, OCHOBHBIX
MOJIOKEHUHN TeopuH, GopmyI1, OHOJOTHUECKIX TEPMUHOB;

2.HeymeHue BbIIEIATh B OTBETE IVIABHOE.

3.Heymenue npumeHsATh 3HAHUS Ui PEIICHUS OMOJOTHYECKUX 3a/lad U OObSICHEHUS
SIBIICHUH; HEMPABUIBHO C(HOPMYIUPOBAHHBIE BOMPOCH! 3a7a4l WJIM HEBEPHBIC OOBSCHEHUS
XO0Jla €€ peuIeHUs; He3HAaHUE IPUEMOB PELICHUs 3a/1a4, aHAJIOTUYHBIX PAHEE PEIICHHBIM B
KJlacce; OMMOKW, TOKA3bIBAIONINC HEMPABWIBHOE ITOHUMAHUE YCIOBHS 3aaddl WU
HEIIPABUIIbHOE UCTOJIKOBAHUE PELLICHUSA.

4 HeymeHue MmOArOTOBUTH K paboOTe€ YCTAaHOBKY M JabopaTopHOe 00OpyIOBaHUE,
IIPOBECTU OIIBIT, HEOOXOJMMBIC pPAcUeThl WM HCIIOJ30BaTh IOJYYCHHBIC JaHHBIC IS
BBIBOJIOB.

5. HeOpexxHoe OTHOIIEHHE K J1a00opaTOpHOMY OOOpPYIOBAHUIO U H3MEPUTENbHBIM
npubopam.

6. HGYMGHI/IC IJIaHUPOBATh PCIICHUC 3a1a4.

7. Hapymenue tpeOboOBaHMN TpaBHJ O€30IMAaCHOTO TpPyAa TPH BEIIOJHCHUH
IKCIIEPUMEHTA.

Herpy0Onblie omuokm.

1.Herounoctn  opMynupoBOK, ONpeAeNeHUid, MOHATHH, 3aKOHOB, TEOpHii,
BbI3BaHHBIE HEMOJHOTON OXBaTa OCHOBHBIX IIPU3HAKOB OMPEENISIEMOr0o MOHATHS; OINOKH,
BbI3BaHHbIE HECOOJIIO/IEHHEM YCIOBUH MPOBEIEHUS OMbITA.

2. Ilpomyck WM HETOYHOE HANMCAHWE HAUMEHOBAHUW €IMHHI] OMOJIOTHMYECKHX
BEJINYMH.

3. HepannoHalibHBII BBIOOP X0/1a PEILICHUSI.
Henouersi.

|.HepannoHanpHble 3allMCH  TPHU  BBIYHCICHUSAX, HEPALMOHAIBHBIE IPUEMBI
BBIYMCIICHUH, IpeoOpa30BaHMii U perieHuit 3a1ad.

2. Apudmernueckue OIIMOKM B BBIYMCICHHUSX, €CJIM OTH OLIMOKM TIpydO He
HCKaXaloT PeajIbHOCTh MOJyYEHHOIO PE3yJIbTaTa.

3. OTnenpHBIE MOTPEIIHOCTH B (POPMYITHPOBKE BOIIPOCA UIIM OTBETA.
4. HebpesxHoe BBINOJIHEHHE 3arucel, opopmieHne Tabiul, pucyHKOB.

5. Opdorpadudeckue U TyHKTyaJIbHBIE OIIHOKH.



