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I[TEPEYEHb (KOAUDPUKATOP) PACITPEJEJIEHHBIX T10 KIIACCAM ITPOBEPAEMBbIX
TPEBOBAHUN K PE3YJIbTATAM OCBOEHHNI OCHOBHOM OBPA3OBATEJILHOM

I[TPOTPAMMBI CPEJJHEI'O OBIIET'O OBPA3OBAHMA U DJIEMEHTOB COAEPXAHNA
I10 BUOJIOI'NN

denepanpHas paboyast mporpamma 1mo yaeoHomy npeamery «buonorusy (0a30BbIid
ypoBeHb) (mpeamerHas oOsacTh «ECTeCTBEHHO-HAay4YHBIE TPEIMEThI») (Jaliee
COOTBETCTBEHHO — TporpamMMa IO OWOJIOTHH, OWOJIOTHS) BKIIOYAET TOSCHHUTEIBHYIO
3aIlUCKY, COJIepKaHue O0yUeHHUsl, TIaHUPYEMbIE PE3yJIbTaThl OCBOEHUS IIPOrPaMMBbI 110
OMOJIOTHH, TEeMaTUYECKOE IUIAHWPOBAHME, MEpPeUYeHb (KOIU(PHUKATOP) paclpereieHHbIX
0 KjaccaM TMpPOBEpsAEMBbIX TpeOOBaHM K pe3yjbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTebHOM TpOrpaMMbl CpPEIHETr0 00Iero oOpa3oBaHUS U BJIEMEHTOB
COJIEp>KaHUsI IO OMOJIOTHU.

[TosicHUTENbHAS 3aMUCKa OTpaXkaeT OOIIue LEeTu W 3aJaud M3YUYEeHHsS OUOJIOTHH,
XapaKTEPUCTUKY TICUXOJIOTHYECKUX TMPEANOCHUIOK K €€ HM3YyYCHHIO O0YyJaroluuMUCH,
MECTO B CTPYKTYpe Y4eOHOTo IUIaHa, a TakKe MOJXOJbI K OTOOpY coaepKaHus, K
OTIpEJICTICHUIO TUIAHUPYEMBIX PE3YJIbTaTOB.

Conepxanue OOydeHUS PACKpBIBACT  COAEPKATENIbHBIC JIMHUHM, KOTOPBIC
MpeJiaraloTcs s 00s13aTeIbHOr0 M3Y4YEHUsI B KaKJIOM KjlacCe€ Ha YPOBHE CPEIHEro
o01ero o6pa3zoBaHusl.

[Inanupyembie pe3yiabTaTbl OCBOEHHUS MPOTrpaMMbl IO OHOJOTMU BKIIIOYAIOT
JMYHOCTHBIE, METAIlpeIMETHBIE PE3YyJIbTaThl 3a BECh MEPUOJl OOY4YEHHS Ha YpOBHE
cpemHero o0Iero oopa3oBaHus, a TAKXKe MPEIMETHBIE JOCTIKEHUSI 00yJaromerocst 3a
KQKIBIM TO1 00yICHHUS.

INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpamMmbl IO OWOJIOTUM TEOPETHUECKYIO OCHOBY  JUIA
OIlpeNIeIeHUs] IOAXOA0B K (OPMHUPOBAHUIO COAEpPX aHUS y4yeOHOro mpeaMera
«buonorus» cocraBunm: kKoHuentyanbHeie onoxenuss I'OC COO
0 B3aUMOOOYCJIOBJICHHOCTH LIeJIeH, COAEepKaHUs, Pe3yJIbTaTOB 00y4yeHUs U TpeO OBaHUMI
K YPOBHIO TNOATOTOBKHM BBIYCKHUKOB, MOJIOKEHHsSI 00 OOLIMX HENAX M MPHUHIIMIAX,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHET0 00111ero 00pa3oBaHus B
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Poccuiickoi q)eﬂepaHI/II/I, a TaKoKC ITOJIOKCHHSA O CHCHI/I(I)I/IKG 6I/IOJ'IOFI/II/I, €C 3HAaUYCHHUHN B
MO3HAHUM KUBOU IIpUpoOabI U o0OecreyeHU N CymcCTBOBAHUA YCIIOBCUYCCKOI'O O6IH€CTB21.

CornacHO Ha3BaHHBIM TOJIOKEHHSIM OIPECIICHbl OCHOBHBIE (DYHKIIMHU MPOTPaAMMBI 10
OUMOJIOTHU U €€ CTPYKTYpA.

[Iporpamma 1mo OMONOTMM J@eT MpECTaBICHUE O IeNAX, 00 oOIIeil crpareruu
OoOydeHHUsI, BOCIUTAHUSI M Pa3BUTHUS OOYYAIOIIMXCS CPENICTBAMHM Yy4eOHOTO IMpeaMera
«buonorus», ompenenser 00s3aTeNbHOE MPEAMETHOE COACpKAHUE, €r0 CTPYKTYpY,
pacrpeiesieHue 1o paseiaM U TeMaM, peKOMEHAYEM YO MOCIIeI0BATeIbHOCTD U3YUCHUS
y4e0HOT0 MaTepHalia ¢ YIe€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKH
00pa3oBaTeIbHOrO MPOIIEcCca, BO3PACTHBIX OCOOEHHOCTEH 00yUarouXcsl.

B mporpamme mo OHMONIOTMH TaK)Ke YYHTHIBAIOTCS TPEOOBAaHUS K TUIAHUPYEMBIM
JMYHOCTHBIM, METanpeIMETHbIM M TPEAMETHBIM pe3yabTaTam oO0ydeHus B
GbOopMHUpPOBAHUN OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIHHOU NESITEIILHOCTH/YdeOHBIX
JIEHCTBHI 00y4JaroOIIUXCsl IO OCBOEHUIO COJEPKaHUsI OMOJIOrHUECKOro 00pa3oBaHMUsL.

B mporpamme mno Ouonorum (10-11 kmaccel, 0a30BBI ypOBEHB) peaIn30BaH
NPUHITUIT TPEEMCTBEHHOCTH B UW3YYCHUHM OWOJNIOTMH, Oyiarojaps YeMy B Hel
IPOCMATPUBAETCS HAMIPABICHHOCTh Ha Pa3BUTHE 3HAHUMU, CBA3aHHBIX ¢ (HOPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, IIEHHOCTHBIX  OpHUEHTAIlMH  JIMYHOCTH,
HKOJIOTMYECKOTO MBIIIJICHUS, TIPEICTABICHUN O 3JOPOBOM 00pa3e KU3HHU M OCpPeIKHBIM
OTHOIIICHHEM K OKpYXaromeld mnpupoaHoit cpeme. IlodTomy Hapsagy ¢ H3ydeHHEM
00IIeOMOIOTHYECKUX TEOPHUA, a TAKIKE 3HAHUM O CTPOCHHH KUBBIX CUCTEM Pa3HOT'O paHTa
U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOIIECCOB B MPOTpaMMe [0 OMOJIOTHUU
yJIeJICHO BHIMaHUE MCIIOJb30BAHHIO TIOJYYECHHBIX 3HAHWKM B ITOBCECTHEBHOMN JKM3HU IS
pelICHHWS TPHUKIAJHBIX 3a7a4, B TOM 4YHCIE: NPOPUIAKTHKU HACJICICTBCHHBIX
3a00JICBaHMI YEJIOBEKa, MEIMKO-TEHETUYECKOT0 KOHCYJIBTHPOBAHUS, OOOCHOBAHUS
HKOJIOTUYECKH 1IeJIECOO0PAa3HOr0 TMOBENCHUS B OKPYXAloIleil NpUpoAHON cpene,
aHaN3a BIUSHUS XO3HCTBEHHOU JESTEIILHOCTH YeJI0BEeKa Ha COCTOSTHUE TMPHUPOIHBIX U
UCKYCCTBEHHBIX OJKOCHCTEM. YCHWJICHWE BHUMAHUS K MPHUKIAIHON HAINPaBICHHOCTH
yueOHOoro mpeamera «buosorus» MPOAMKTOBAHO HEOOXOIMMOCTHIO 0OOecIeueHus
YCIIOBUW IS PEIICHHUs] OAHOW W3 aKTYaJIbHBIX 3aJad IIKOJBHOTO OMOJOTHYECKOTO
o0Opa3oBaHus, KOTOpas TpeimnoiaraeT (GpopMupoBaHHE Yy OOYYarOIIMXCS CIIOCOOHOCTH
aIaITHPOBATHCS K M3MEHEHUSIM THHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

[Iporpamma 1Mo OWOJOTHH SIBISIETCS OPHUEHTHUPOM I COCTABJICHHS pPabounx
MIPOrpaMM, aBTOPHI KOTOPBIX MOTYT TMPEMJIOKUTh CBOW BapHAHT IOCIIEA0BATECIILHOCTH
U3YYCHHS] U CTPYKTYPhl Y4e€OHOro Marepuasa, CBO€ BUACHHE MyTed (popMuUpoOBaHUS Y
oOyuaromumxcs 10—11 kimaccoB mpeaMeTHBIX 3HaHUM, YMEHMM M CHOCOOOB y4eOHOM
NEATENBbHOCTH, a TaK)K€ METOJMYECKHX PEIICHWHA 3a7ad BOCIHUTAHHUS W Pa3BUTHS
cpeacTBamMu yaeOHoro npeamera «buomorusy.
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buonorus Ha ypoBHE cpeHero o0iero o0pa3oBanus 3aHUMAaeT BakHoe MecTo. OH
oOecrieynBaeT (GopMUpPOBAHUE Y OOYYAIOIIUXCS TMPEACTABICHUN O HAyYHOW KapTHUHE
MHUpa, paciiupsieT 1 0000IIaeT 3HAHUSI O dKUBOU MIPUPOJIE, €€ OTIUUUTEIIbHBIX MpU3HAKaX
— YPOBHEBOI OpraHu3allMd W HBOJIOLUM, CO3/IA€T YCIOBUS MJIsA: MO3HAHUS 3aKOHOB
YKUBOUM MPUPObI, opMUpOBaHUs HYHKITMOHAILHON TPAMOTHOCTH, HABBIKOB 3I0POBOTO
1 6e30macHOro 00pasa KU3HH, IKOJIOTUYECKOTO MBIIIIEHHUS, IEHHOCTHOTO OTHOIIICHUSI K
JKUBOM MIPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHne OMONIOTHUS MMEET TaKKe Uil PENICHUs] BOCIUTATEIbHBIX U
Pa3BUBAIONIMX 3a7a4 CpPeAHEro oOIero oOpa3oBaHUs, COIUATU3AIUU OOYUAIOITUXCS.
N3ydyenue Ouonorun obecrieurBaeT ycJIoBUs IJis (DOPMUPOBAHUSI UHTEIUICKTYaIbHbIX,
KOMMYHUKAIIMOHHBIX ¥ WH(OPMAIIMOHHBIX HABBIKOB, 3CTETHYECKOW KYJIBTYPHI,
CIIOCOOCTBYET MHTETpAIlMU OWOJIOTMUECKUX 3HAHWUU C TPEACTABICHHUSAMHU W3 APYTUX
y4eOHBIX TIPEIMETOB, B YAaCTHOCTH, (U3UKH, XUMHUM U Teorpaduu. HazpanuHbie
MOJIOXKEHUSI O TIPe/IHa3HAYeHUH yueOHOro nmpeameTa «bruosorus» cocTaBuiid OCHOBY IS
OMpeJEeIeHUs] TOAXOJOB K OTOOpY U CTPYKTYPUPOBAHUIO €ro  COJEp)KaHMUS,
MPEACTaBIECHHOIO B MPOrpaMMe 1Mo OMOJIOTHH.

Ot6op coxepkanus ydeObHoro mnpeamera «buonorus»» Ha 0a30BOM YPOBHE
OCYIIIECTBJICH C MO3UIIMHI KYJIbTYPOCOOOPA3HOIO MOJX0/1a, B COOTBETCTBUU C KOTOPHIM
oOyJaromuecss JTODKHBI OCBOWTH 3HAHWS W YMEHHUS, 3HAUUMBbIC I (OPMHUPOBAHUS
oO1Iel KyJIbTYphl, ONPEICSIONINEe MOBEACHUE YEIOBEKa B OKPYXAIOIIEH MPUPOIHON
cpene, BOCTPeOOBAHHBIC B TOBCEAHEBHOM JKM3HM U TMPAKTHUYECKOW JESTEIBHOCTH.
Oco0oe MecTo B ATOM CHUCTEME 3HAHMM 3aHUMAIOT AJIEMEHTHI COIEPKaHUS, KOTOpPbIE
CIIy’)kKaT ~ OCHOBOM st (OpMHpOBaHUS  TPEACTABICHHH O  COBPEMEHHOMU
CCTCCTBEHHOHAYYHOW KapTUHE MHpa W IICHHOCTHBIX OPHEHTAIUAX JIMYHOCTH,
CIIOCOOCTBYIOIIMX T'YMaHU3AIUU OUOJIOTUUECKOTO 00pa30oBaHUs.

CTpyKTypupOBaHHE CONEpKaHMsI YIEOHOTO MaTepuala B IporpaMme 1mo Ouoioruu
OCYIIECTBIICHO C YYE€TOM NPHOPUTETHOTO 3HAYCHHUS 3HAHWH OO0 OTIMYHUTEIHHBIX
OCOOCHHOCTSIX KUBOM NPUPOIIbI, O €€ YpPOBHEBOM OpraHu3alMu M 3BOJIONMUA. B
COOTBETCTBUU C ITUM B CTPYKType YydeOHOro mnpeamera «buonorus» BbleleHbI
CIIEIYIOIIUE COJepKaTelbHble JIMHUU: «buonorus kak Hayka. MeToJbl Hay4yHOIO
no3HaHus», «Kinetka kak Ouomormdueckas cucreMay, «OpraHu3M Kak OHMOJIOTHYEeCKas
cuctemay, «CucrtemMa M MHOrooOpasue OpPraHUYeCKOro MHpay, «IBOJIONUS KUBOH
IPUPOBI», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

[ens nzyuenust yaebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBIIJICHUE
OOYYaOIIMMHUCS 3HAHUSIMH O CTPYKTYPHO-(QYHKIIMOHATHHOW OpraHU3allid >KUBBIX
CUCTEM pa3HOr'0 paHra M NPUOOPETEHHE YMEHMM HCIOJIb30BaTh ATU 3HAHUA  JJIA
I'PaMOTHBIX JEHCTBUI B OTHOIICHUU OOBEKTOB YKUBOW MPUPOABI M PEIICHUS Pa3THIHBIX
YKU3HEHHBIX MPOOIIEM.
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JlocTrkeHue 1enu n3ydeHus yueoHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
o0ecreuynBaeTCsl peuIeHUEM CIIeTYIOIIMNX 3a/a4:

OCBOEHHME 00YJarOIIMMHKCS CUCTEMBI 3HAHUN O OMOJIOTUYECKUX TEOPHSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBUiaX, CIYyXallMX OCHOBOH VTSt
(dopMUpOBaHUs MpPEICTaBICHUM O €CTECTBEHHO-HAy4YHOH KapTHHE MHpa, O MeTojax
HAy4YHOTr0 O3HAHUSI, CTPOCHUH, MHOT00Opa3uu U OCOOCHHOCTSIX )KUBBIX CUCTEM Pa3HOrO
YPOBHS OpraHW3alli{, BBIJAIOIIMXCSA OTKPBITHUSX W COBPEMEHHBIX HUCCIEIOBAaHUAX B
ouosoruu;

dbopMupoBaHue y OOyYaloOIIUXCS MO3HABATENbHBIX, MHTEJJIEKTYalbHBIX U
TBOPYECKHUX CIIOCOOHOCTEN B MPOLIECCE aHANIM3a JAHHBIX O MYTSIX pa3BUTHUSL B OMOJIOTUU
HAy4YHbIX B3IVISJIOB, M€ M MOAXOJOB K M3YyYEHHUIO >KUBBIX CHCTEM Pa3HOrO YpPOBHS
OpraHu3alliy; CTAHOBJIEHHWE Yy OOy4aroumxcs oOmed KyiabTypbl, (QYHKIMOHAIHHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUM OOBSICHITH U OLIEHUBATh SBJICHUS OKPY)KAIOILIETO MUpa
KUBOMN
OpUPOJBl Ha OCHOBAHWU 3HAHWU U OMNbITA, MOJYYEHHBIX IMPU U3y4YEHUU OMOJIOTUY;
(dopMupoBaHuEe y 00y4aromMUXCsl YMEHUI WIUIIOCTPUPOBATH 3HAUEHHE OMOJIOIMUYECKHUX
3HAHMM B TPAKTUYECKOM JAESATENIbHOCTH YEJIOBEKAa, PA3BUTHH COBPEMEHHBIX
MEIUIMHCKUX TEXHOJIOTUHN U arpoOUOTEXHOIOTUI;

BOCIHUTAHUE YOEKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YEIOBEKOM >KUBOW MTPUPOJIBI,

HEO0OXOJMMOCTH OEpEKHOr0 OTHOIICHUS K HEH, COOTIOEHUSI STUYECKUX HOPM MpU

MPOBEACHUN OMOJIOTMYECKUX UCCIIEOBaHM; OCO3HAHUE LIEHHOCTH

OMOJIOTMYECKUX  3HAHUU JUISL  TIOBBILICHUS YPOBHS

HKOJIOTUYECKON KYIbTYPBI, sl (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS; IPUMEHEHHE

MPUOOPETCHHBIX 3HAHWN U YMEHHUI B TIOBCETHEBHON KU3HU

JUISL OLIEHKU TTOCJIEACTBUIM CBOEU JEATENBHOCTH IO OTHOLIEHHUIO K OKPYXKAIOLIEH Cpeae,

COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME€ U COOJIOACHHE MEp NPOPHIAKTUKH
3a00JIeBaHU.

B cucreme cpeanero obuiero odpazoBanusi «buonorusy, nsydaemas Ha 0a30BOM
YPOBHE, SBISIETCA O0S3aTENbHBIM y4EOHBIM IPEAMETOM, BXOJASIIMM B COCTaB
npeaMeTHol o0nactu «EcTecTBEeHHO-HayUHbIE IPEAMETBIY.

OO11ee YncIo 4acoB, pEKOMEHA0BaHHBIX /ISl U3y4eHUs1 OMoIoruu, — 68 4acos:

B 10 xiacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 gac B Heneno).
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COJAEPXKXAHUE OBYUYEHUA

10 KVIACC Tema 1. buosnorusi Kak Hayka

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMU €CTECTBEHHBIMHU HayKamu, GuiocoPpueit, STUKON, ICTETUKON U mpaBoM. Poiib
Ouosoruu B GOpMHUPOBAHUN COBPEMEHHOM HAYYHOU KapTHUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

Metoapl TO3HAHUSL KUBOW MPUPOALI (HAOIIOIEHHUE, SKCIEPUMEHT, OIHMCAHUE,
u3MepeHne, KiaccuuKarus, MOIeTUPOBAHNE, CTATUCTUYECKAss 00pad0OTKa TaHHBIX).

Jemoncmpayuu:
lopmpemuwi: Y. dapsun, I'. Mennens, H.K. Konbros, Ix. Yorcon nu @. Kpuxk.
Tabauywvl u cxemwvl: «MeTOABI TO3HAHUS KUBOU TTPUPOIBD).

Jlabopamopmuvle u npakmuueckue paoomol:
[Tpaktrueckas pabora Ne 1. «cnonb3oBaHue pa3IWyHBIX METOJIOB IIPH U3YUYCHUH
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPTraHU3AIHA
JKusbie cucteMbl (OMOCHCTEMBI) Kak MNpeaMeT u3ydeHus Ouosiormu. Otiauyue
JKUBBIX CHUCTEM OT HEOPTaHHUYECKOU MPUPOJIBL.
CgoiicTBa OMOCHCTEM U MX pa3zHOOOpa3ue. Y pOBHU OpPraHU3AIMN OMOCUCTEM:

MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, IOMYJISIMOHHO-BUI0BOM,
HKOCHCTEMHBIN (OHOoreorneHoTHIeCKui ), OnochepHusiii. Jemoncmpauuu:

Tabauyvl u cxembl: «OCHOBHBIE IPU3HAKY KU3HNY, «Y POBHU OpraHU3alUU KUBOU
IPUPOIBI».

Obopyoosanue: monenb mojekyisl JJHK.

Tema 3. XumMu4yecKHil COCTAB U CTPOEHHE KJIETKH

XAMHUYECKUH COCTaB KIETKM. XHMHYECKHME DIIEMEHTBI: MaKpOJJIEMEHTHI,
MUKPO3JIEMEHTHI. Boa 1 MUHEpaIbHbIE BELLIECTBA.

@DYHKIMHU BOJBI U MUHEPAJIBHBIX BEIIECTB B KIIETKe. llogaepxanre 0CMOTHYECKOTrO
OanaHca.

benku. CocraB u crpoeHue OeakoB. AMMHOKHUCIOTBI — MOHOMEpPBI OENIKOB.
He3zameHnMBIE M 3aMEHUMBIE AMMHOKHUCIIOTHI. AMMHOKHUCIIOTHBIM COCTaB. YPOBHHU
CTPYKTYpPbl O€IKOBOI MOJIEKYJibl (IEpBUYHAS, BTOPUUYHAS, TPETUYHAS U YETBEPTUUHAs
CTPYKTypa). XMMHUUYECKHE CBOMCTBA OenKkoB. buonornyeckue GyHKIIMU OEIKOB.

®depMeHTHl — Ouonorudeckue karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HeHTp, cyocrpatHas crneunduunocts. Kodpepmentsl. Butamunbl. OTinuunsa pepMeHToB
OT HEOPraHUYECKUX KaTaJIu3aTOpPOB.
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VYrieBoasl: MOHOcaxapuabl (TJIOKO3a, pub03a W Je30KCHpH003a), Arcaxapuibl
(caxapo3a, J1aKT03a) U nonucaxapuabl (Kpaxmal, TIMKOreH, Lelo03a). buonoruueckue
(YHKIMHU YTIEBOJIOB.

Jlunuast: Tpuraunepuibl, pochonunuast, crepousibl. ['uapodunsHo-ruapodoOHbIe
cBoiicTBa. buonorndeckue ¢GyHKuuM JUnuaoB. CpaBHEHUE YTIEBOAOB, OEJIKOB H
JUNUAOB KaK HCTOYHUKOB YHEPTUU.

Hyxnennossie kucnorel: JJHK n PHK. Hykieornabl — MOHOMEpBI HYKIIEMHOBBIX
kuciot. Ctpoenue u pyukuuu JJHK. Crpoenne u pynknuun PHK. Bugs PHK.

AT®: crpoenue U QPyHKIIUH.

[HuTonorusa — Hayka o knetke. Knerounas teopust — mpuMep B3auMOJEHCTBUS UIEH
U (haKTOB B HAYYHOM MO3HAHUU. METOAbl U3YYEHHS KIETKHU.

Knerka kak nenocTHast xuBasg cuctema. OOIIMe NMpH3HAKW KIIETOK: 3aMKHYTas
HapyxHass MmemOpana, mosiekynsl JIHK kak renernueckuil ammapar, cucremMa CHHTE3a
oenka.

TUnbl KIETOK: 3yKapuoTHYecKass M IMpokapuotruyeckasd. OcoOEHHOCTH CTPOCHHS
npokapuoTudeckoil kietku. Knerounas crenka 6akrepuii. CTpoeHue 3yKapuoTUYECKON
KJeTKU. OCHOBHBIE OTJIMYMSI PACTUTEIBbHOU, d)KUBOTHON U TPUOHON KIIETKU.

[IoBEpXHOCTHBIE CTPYKTYpPBl KIETOK — KJIETOYHAs CTEHKA, ITIMKOKAJIUKC, MX
dbyaknuu. [Inazmaruueckas memOpana, ee cBoicTBa u pyHkiuu. [{utomnasma u ee
opraHoubl. OnHoMemOpanHble opraHouabl kietku: OIIC, anmapar ['onbmxw,
a30coMbl.  [loJlyaBTOHOMHBIE ~ OpPraHOMIbl  KJIETKH: MUTOXOHJAPUH, IUIACTU[BI.
[Ipoucxoxaenrne MUTOXOHAPUH U riacTuA. Buasl mmactun. HememOpanHbie opraHoubl
KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP, LIEHTPUONIM, PECHUYKH, XTYTUKH. DyHKIINH
OpPraHoOUOB KJIETKU. BritoueHus.

Anpo — perymaropHblid UeHTp kieTku. CrTpoeHue sapa: siaepHas 000JI0uKa,

KapuoIia3mMa, XpOMAaTHH, SIPBIMKO. XPOMOCOMBI. TpaHCHOPT BELIECTB B KIETKE.

Hemoncmpayuu:

llopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panknun, K.M. bap.

Juacpammer: «PacripefieieHe XUMHUYECKUX SJIEMEHTOB B HEXHUBOU TMPUPOLIEY,
«PacmpeienieHre XMMUYECKUX 2JIEMEHTOB B 5KUBOM MIPUPOJIEY.

Tabnmuyer u cxemovr: «lleproguueckass TabnAMIAa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJeKynbl Boabl», «buocuuTe3 Oenka», «CTpoeHHE MOJEKYNbl OenKay,
«Ctpoenue pepmentar, «Hykmennossie kuciotsl. JIHK», «Ctpoenne monekyinbr ATy,
«CTpoeHHE IYKapUOTHUECKON KIETKN», «CTpOeHHE >KUBOTHOM KIETKW», «CTpoeHue
pacTUTENbHON KIEeTKn», «CTpOeHHE MPOKAPUOTUYECKOU KiIeTKu», «CTpoeHue sapa
KJIIETKW», «Y TIEBOIBDY, «JIMnuabn».
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ObopyooeaHue: CBETOBOM MHKPOCKOI, OOOpYAOBaHHME Il  IPOBEICHUS
HAOJIIOICHUM, U3MEPEHHM, OKCIIEPUMEHTOB, MHKpPOIpENnaparbl  pacTUTEIbHBIX,
YKUBOTHBIX M OAKTEPHAILHBIX KIIETOK.

Jlabopamopuwvie u npaxmuueckue padoomol:

Jlaboparopnas pabora Ne 1. «M3yueHue KaTaIMTHUYECKOM aKTUBHOCTH (hepPMEHTOB
(Ha mpuUMepe aMuIIa3bl UM KaTanasbl)y.

Jlaboparopnas pabota Ne 2. «3ydueHue cTpoeHus KJIETOK paCTCHUM, )KUBOTHBIX U
OaKTepHid MO MUKPOCKOIIOM Ha TOTOBBIX MHKpPOITpENapaTax M uX OMUCAHUE).

Tema 4. /Km3HeaeATeILHOCTDh KJIETKH

OOmeH BemiecTB, WM MeTa0OIM3M. AccuMwmsAnus (TJIACTHYECKU OOMEH) |
JTUCCUMUIISTIASA  (PHEPTeTUYECKUH OOMEH) — JIB€ CTOPOHBI E€IMHOTO IpoIliecca
Merabonu3Ma. Poib 3aKOHOB COXpaHEHHs] BEHIECTB M OSHEPrUM B TOHUMAHUU
MeTaboau3Mma.

Tunsl oOMeHa BemecTB: aBTOTPOGHBIN U rerepoTpodHbiid. Poib depmeHTOB B
OoOMEHE BEIECTB U MPEBPAILIEHUN SHEPTUH B KIIETKE.

®dorocunTe3. CeroBas U TeMHOBas (a3bl ¢porocuHTe3a. Peaknuu ¢dorocunresa.
O¢ddexTrBHOCTH PoTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A AJIS JKU3HU Ha 3emiie. BiusHue
yCIIOBUW cpelbl Ha (DOTOCHHTE3 U CHOCOOBI MOBBILIEHUS €ro MPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCUHTE3UPYIOIUe OakTepru. 3HaUEHUE XEMOCUHTE3a JJIs )KU3HU
Ha 3eMiJie.

OHepreTuueckuii oOMeH B KJeTke. PacuiemieHne BeIeCTB, BBIJACICHHE U
aKKyMYJIMpPOBAaHHWE SHEPIUM B KJIETKE. DTambl dHEPreThueckoro oomeHa. [ nukomims.
bpoxxenne u ero Buabpl. KHCIOpOAHOE OKHUCIEHHME, WIM KJIETOYHOE JbIXaHUE.
OxucnurensHoe pocoprnrpoBanue. IPPEeKTUBHOCTD IHEPIETHUECKOTO OOMEHA.

Peakuuu marpuunoro cuutesa. ['enernyeckas nndopmanusa u JAHK. Peanuzamms
TeHeTUYeCKOM uH(pOpManuu B KIETKe. [eHeTHueckuii KO U €ro CBOWCTBA.
Tpanckpunuus — marpuunbiii cunte3 PHK. Tpancnsuus — Ouocunte3 Oenka. DTarbl
Tpancisiuuu. KonupoBanue aMiMHOKHUCIOT. Posib pubocom B OrocuHTE3e OemKa.

Heknerounbie ¢opmbl ku3Hu — BUpychl. Mcropus otkpeitusi BupycoB (/.M.
MBanoBckuit). OcCOOEHHOCTH CTPOEHMSI M JKU3HEHHBIM LUK BUpPYcoB. bakrepuodaru.
bone3snn pacreHuii, KUBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBIC BHUpycaMu. Bupyc
uMmyHo iepunmra yenoseka (BUY) — BozOyautens CIIM/{a. ObpaTHas TpaHCKpuUIILKS,
peBepraza u uHTerpasa. IIpoduaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a001€BaHUI.

Jemoncmpayuu:
llopmpemwi: H.K. Konbros, [{.11. UBanosckuii, K.A. Tumupszes.

Tabauysl u cxemwvt: « Tunbl TuTaHus», «Metadomu3zm», «MUTOXOHIPUSY,
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«JHepreTuyeckuii oOMen», «Xmopomtacty, «®Porocuntesy, «Ctpoenue JIHK»,
«CtpoeHue u (QyHKIIMOHHpOBaHUE TreHa», «CuHTE3 Oenka», «['€HEeTHYeCKHil Koy,
«Bupyce», «bakrepuodarn», «CrtpoeHue u Ku3HeHHbIA 1uka Bupyca CIIM/a,
0aktepuodaray, «Permkanus JTHK.

Obopyoosanue: wmopaenu-anmmmkanuu «Yasoenue JIHK wu TpaHckpumimsy,
«buocunTe3 6enkay, «CTpoeHue KISTKu», Moaenb cTpykTypsl JIHK.

Tema S. PazMHOKeHHe M HHAUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB

KreTouHblit UKIT, WM KU3HEHHBIN 1TUKI KieTku. MHTepdasza u mutos. [Iporecchr,
nporekaromue B uHTepdasze. Perumkanuss — peakius marpuudoro cuure3a JIHK.
CtpoeHue XpoMocoM. XpOMOCOMHBIN HAOOp — KapuOTHI. J[UIJIOMAHBIA W TaryIONHBIHI
XpOMOCOMHBIE Habopbl. XpomaTuabl. LluTonmormueckre OCHOBBI Pa3MHOXKEHUS U
VHJIUBUIYaJIbHOIO PA3BUTHS OPraHU3MOB.

Jenenne knetkn — Muto3. Ctaguu Murtosza. [Ipoueccsl, npoucxoaimue Ha pa3HbIX
CTaJMsIX MUTO3a. bHOJOTMYECKUI CMBICIT MUTO3A.

[IporpammupyemMas ruGenb KIeTKH — anoITo3.

@opMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojoe W mojoBoe. Buawl Oecrmonoro
pPa3MHOXKEHMA:  JEJICHUE HaJABOE, IIOYKOBAHHE OJHO- W  MHOIOKJIETOYHBIX,
ciopooOpa3oBaHHE, BETETaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KJIOHMPOBaHUE
OpPraHU3MOB, €T0 3HAYEHUE ISl CENEKLIHUH.

[TonoBoe pasMHOMXKEHUE, €T0 OTJINYUS OT OECIIONOTO.

Meiio3. Cragum wmeiio3a. [lIpoieccel, NpoUCXOndIIMe HAa CTaaAUsSX Meio3a.
[ToBenenue xpomocoMm B Mmeiose. Kpoccunrosep. buonorndeckuii CMbICI U 3HAYEHUE
Meio3a.

["ameTorene3 — mporecc oOpa3zoBaHUsl MOJOBBIX KIETOK Yy *UBOTHBIX. [loyioBbIe
JKeJe3bl: CEMEHHUKU U SiMYHUKUA. OOpa3oBaHuEe M Pa3BUTHE IMOJIOBBIX KJIETOK — ramMeT
(cmepmaro3ouny, SHIEKIETKAa) — criepMaToreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHUS
AWLIEKIETOK U criepmaTo3onioB. OmnogorBopenue. [laprenorenes.

NunuBuayansHoe  pa3BuTUE  (OHTOTEHE3). OMOpHUOHANIBHOE  pa3BUTHE
(oMOpuorenes). OTtambl IMOPHUOHATBHOTO PA3BUTHSA Y TMO3BOHOYHBIX IKHUBOTHBIX:
npo0JsieHue, racTpyisinus, opraHorere3. IloctamOpuoHaibHOE paszBuTHE. THIIBI
MOCTAIMOPUOHAIILHOTO Pa3BUTHUSA: MPAMOE, HENMpsiMoe (TMUMHOYHOE). Biusinue cpenbl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPbI, CHOCOOHBIE BBI3BIBATH BPOXKJIECHHBIE YPOJICTBA.

Poct n pa3Butne pacreHnii. OHTOT€HE3 HBETKOBOI'O PACTEHMS: CTPOCHUE CEMEHH,

CTaJIuu pa3BUTUs. /Jemoncmpayuu:

Tabnuyvr u  cxemvl: «DOpMBI  Pa3sMHOXKEHHS  OpPraHu3MOB», «JlBoiiHOE
OIUIOZIOTBOPEHHE Yy IIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHUE PaCTECHUN,
«/lenenne knetku OakTepuity, «CTpOECHUE TOJIOBBIX KIETOK», «CTpOEHHUE XPOMOCOMBI»,
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«Knerounsiii nukim», «Pemmukanus JJHK», «Muto3», «Meito3y, «IIpsiMoe u HenpsiMoe
pa3BuTHE», «l'ameroreHe3 y MIICKONMUTAIOUIUX M YeyoBeka», «OCHOBHBIE CTaJIUU
OHTOI'CHE3a.

Obopyoosanue: MMKPOCKOII, MMKpOITpENapaThbl «CrniepmMaTo30u/ bl
MJICKOMTUTAIOLIETO», «SieKneTka MieKkonuraromero», «KapruokuHes B KieTkax
KOpEIlIKa JiyKa», MarHUTHasi MoJenb-anriukainus «Jlenenue kmetku», mozaens JIHK,
MozeNnb MeTada3zHoit XpoMOCOMEL. Jlabopamophsle u npakmuueckue paoomol:

JlaGoparopnas pabora Ne 3. «HaGmromeHne MyuTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOIIpEapaTaxy.

Jlabopatopnas pa6otra Ne 4. «/M3ydeHue CTpOCHHUS TOJIOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenapaTax».

Tema 6. HacsiencTBeHHOCTh U N3MEHYUBOCTH OPraHU3MOB

[Ipeamer u 3amaun reHeTUKU. VIcTOpusi pa3BUTHUS T€HETUKU. POJb LUTOIOTHH H
AMOPUOJIOTUHU B CTAHOBJICHUH I€HETUKU. BKi1a poCCUICKUX U 3apyOeKHBIX YYEHBIX B
pa3BUTHE TEHETUKU. MeToabl TE€HETUKU (THOPUIOIOrMYECKUA, IUTOr€HETUYECKUH,
MOJICKYJISIpHO-TeHEeTUUeCKUii). (OCHOBHBIE TE€HETHYECKHE TMOHATUS. | eHeTuueckas
CUMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPELIMBAHUM.

3aKOHOMEPHOCTH HACIIEIOBAaHUSI MPU3HAKOB, YyCTaHOBIEHHbIe [. MeHnaenem.
MonorubpuaHoe CKpelMBaHue. 3aK0H eAuHO00pa3usi THOPHUIOB ITIEPBOT0 TTOKOJICHUS.
[IpaBui0 TOMUHUPOBAHUS. 3aKOH pacCUICIUICHHS MPU3HAKOB. [ MIIOTE3a YUCTOTHI TaMeT.
[lonHOE M HEMOJIHOE JOMUHUPOBAHUE.

JlurnbpuaHoe ckpemmBaHue. 3aKOH HE3aBUCUMOTO HACIEAOBAaHUS TPU3HAKOB.
[{uToreHeTHYEeCKME  OCHOBBI ~ JUTHUOPUIHOTO  CKPEIIMBAHUS.  AHaIU3UPYIOIIEE
CKpemrBanue. M cnosib30BaHME AHAIM3UPYIOUIETO CKPEIIMBAHUS JJISl ONpPEACICHUS
TeHOTHUIIa 0CO0U.

CuerieHHOe HacienoBaHue Mpu3zHakoB. Pabora T. Moprana mo cuenjeHHOMY
HACJIEIOBaHUIO TeHOB. Hapylienue cuenieHus reHoB B pe3ybTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasi TEOPHS HACIEACTBEHHOCTH. | €eHETHUECKHE KaPTBHI.

['enernka mnona. XpOMOCOMHOE ONpEAEIeHUE Moja. AyTOCOMBI M IOJIOBBIE
XPOMOCOMBI. ['OMOraMeTHbIE U TETEpOraMeTHbIE Oprann3Mbl. HacineqoBanue npu3HaKos,
CLEIUICHHBIX C IOJIOM.

N3meHunBOCTh. BUabl N3MEHYMBOCTH: HEHACIEACTBEHHAA U HACIEACTBEHHAs. Poib
Cpeabl B HEHACJIEACTBEHHOM M3MEHYMBOCTH. XapaKTEPUCTHKAa MOIU(PUKAIMOHHON
M3MEHUYMBOCTU. BapuanuoHHBIM PO W BapuauMOHHas KpuBas. Hopma peakuun
npu3Haka. KoamyecTBEHHbIE U KaY€CTBEHHBIE MPU3HAKK U UX HOpMa peakunu. CBOMCTBa
MOAU(DUKAIIMOHHON U3MEHUYUBOCTH.

HacneactBenHasi, wiM TEHOTHIHMYECKas, M3MEHUYMBOCTh. KomOWHaTUBHAas
M3MEHYMBOCTh. Meii03 U MOJI0BO# MPOIlecC — OCHOBA KOMOWHATUBHOW M3MEHYUBOCTH.

11
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MyrarmonHass W3MeHUYMBOCTh. Kiaccudukaiys Myranuid: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacTtora u npuuuMHBl MyTanui. MytareHHble  (GakTophl. 3aKOH
TOMOJIOTUYECKHX PAIOB B HACIEACTBEHHOM n3MeHnunBoctu H.M. BaBunosa.

BuesiepHast Hacie1CTBEHHOCTh U MU3MEHUYHUBOCT.

I'eneruka yenoseka. Kapuorun uenoexka. OCHOBHBIE METObI TEHETUKHU YEIIOBEKA!
reHeaJIoOTnYeCKU, OTM3HEIOBEIN, LIUTOr€HETUYECKUH, OMOXUMUYECKHH,
MOJIEKYyJIIpHOTeHeTHYeCKii. COBPEMEHHOE OIpE/ICICHUE T€HOTHUIIA: TOJIHOT€HOMHOE
CEKBEHMPOBAaHHWE, TCHOTHIIMpOBaHUWE, B TOM uuciae ¢ mnomoinlsio IIIP-ananu3a.
HacnencrBennble 3a001eBaHUs YeJIOBEKA: TeHHBIE O0JIE€3HH, 00JIE3HU C HACICACTBEHHOM
MIPEAPACIIONOKEHHOCTRI0, XPOMOCOMHBIE OoJie3HU. CoMaTHYeCKHe W TEeHEpaTUBHbBIC
mytaruu. CTBOJOBBIE KieTKU. [IpuHIMIBI 370poBOro oOpasza >KU3HM, JTHArHOCTHKH,
npoUIaKTUKA W JIGYEHHUS] TEeHETHYeCKHuX Oomne3Heill. Meauko-reHeTH4ecKoe
KOHCYJIbTUPOBAaHHE. 3HAYECHUE MEIUIIMHCKON T€HETUKH B MPEAOTBPAILCHUU U JICUCHUU
reHEeTHYECKUX 3a00J1eBaHUH yenoBeka. Jemoncmpauuu:

llopmpemwi: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. YerBepukon, H.B.
Tumodeer-PecoBckuii, H.W. BaBuios.

Tabnuyer u cxemvi: «MOHOTMOPUIHOE CKPEIIMBAHHE W €r0 IMTOreHeTHYeCKas
OCHOBa», «3aKOH paCIICIUICHUS W €ro IUTOr€HETHYEeCKass OCHOBa», «3aKOH YHCTOTHI
ramer», «JlurubpunHoe ckpemuBanuey, «lluTomoruyeckue OCHOBBI JUTHOPUIHOTO
CKpelMBaHus», «Meio3», «B3auMoJeincTBue alIeIbHBIX TE€HOB», «l eHeTmueckue
KapThl pPACTCHUM, J>XMBOTHBIX W 4YelioBeKa», «l'eHeTnka mojsa», «3aKOHOMEPHOCTH
HacJIeJIOBaHusl, CIEIJICHHOTO C TToioM», «KapruoTuIibl 4eoBeKa U )KMBOTHBIX», «Bubl
HM3MEHUYHMBOCTH, «MoaudukarmoHHas U3MEHUYHUBOCTDY, «HacnenoBanue
pesychaktopay, «['eHeTuka rpymni KpoBu», «MyTanmoHHass ©3MEHUUBOCTY.

Obopyoosanue:  Mopenu-anrumkanuu  «MOHOTHOpUIHOE  CKpEIUBAHUEY,
«HenonmHoe noMuHUpOBaHUEY, «JIUrndpuiHOe CKpemuBanuey, «[lepekpect xpoMocom»,
MUKPOCKON W MHKponpenapar «/[po3zoduna» (Hopma, myranuu (HOpMbl KPbUIbEB U
OKpacku Tena), repbapuii «['opox moceBHOW». JlabopamopHuvie u npaxmuuecKue
pabomuwi:

JlabopatopHas pabora Ne 5. «M3ydeHue pe3ynbTaToOB MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO CKPEIIUBAHKS Y APO30(HUIIBI Ha TOTOBBIX MUKpPOIIpErapaTaxy.

JlaGoparopnass pabora Ne 6. «M3ydeHue MOIUPUKAITMOHHON H3MEHUYUBOCTH,
MMOCTPOEHUE BAPUALIMOHHOTO PAIa U BAPUALIMOHHON KPUBOW.

Jlaboparopnasi pabora Ne 7. «AHanmu3 Myrauuil y Apo30Quiabl Ha TOTOBBIX
MHUKpPOTIperapaTaxy.

[Ipaktrueckas padora Ne 2. «CocTaBieHre U aHAJIU3 POJOCIOBHBIX YEIOBEKA.

12



denepanbHas padodas nmporpamma | buomorns. 10—11 kimaccel (6a30BbIN YPOBEHB)

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOT MU

Ceneknusl Kak HayKa M IIPoOLEeCC. 3apOkKIACHUE CEJIEKIUN U JOMECTUKALUA. Y YCHUE
H.W. BaBuioBa o LeHTpax MPOUCXOXKACHUS U MHOTooOpasusi KyJbTYPHBIX PACTCHUHU.
LleHTpBI TPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpO/AA, ITAMM.

CoBpeMeHHBIE METOJIbl CeNeKUUU. MaccoBbli M WHAMBUIYaJIbHBIA OTOOpPHI B
CEJIEKIIMM pacTeHUid W KUBOTHBIX. OneHka JKcrepbepa. bBnM3KopoacTBEHHOE
CKpemuBaHue — HHOpuauHT. Yncras muans. CKpelrBaHue YUCThIX TUHUN. ['eTeposuc,
wi tuOpuaHas cuna. HepoacTBeHHoe ckpeuuBanve — ayTOpuauHr. OtaaneHHas
rudpuau3anust U ee ycrnexu. VICKycCTBEeHHBbI MyTareHe3 U MOJydye€HUE MOJUIIIIOU]IOB.
JlocTrKeHus CeleKUMn pacTEHNH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

brorexHonorus Kak orpacib NIpou3BOACTBA. ['€eHHas MH)KEHEepHs. DTallbl CO31aHHUs
pexkomOunanTHo JIHK wu TtpaHcrennsix opranu3moB. Kierounas uHXKEHepHs.
Kiterounpie KynpTypbl. MUKpPOKIOHAJIBbHOE pa3MHOXKEHHE pacTeHui. KioHupoBanwue
BBICOKOIPONYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB. OKOJIOTHYECKHE U
sTrueckue npodsemel. 'MO — renernyecku MOIU(UIMPOBAHHBIE OPTAaHU3MBI.

Hemoncmpayuu:
llopmpemwvi: H.W. BaBunos, U.B. Muuypun, I'.J1. Kapneuenko, M.®. liBanoB.

Tabruywl u cxemwl: xapta «LleHTpBI IPOUCXOXKIEHUSI © MHOTOOOPa3Hsl KyJIbTYPHBIX
pactenui», «llopogpl nOMamIHUX JKUBOTHBIX», «CoOpTa KyJbTYPHBIX pPacTECHUN»,
«Otmanennas rudbpuau3zanus», «Padots! akagemuka M.®. UBanosay, «Ilomummonausy,

«OOBEKTHI ouorexHonorun»,  «KinerouHnble  KyJabTypbl U KJIOHHPOBaHHUEY,

«KoHCTpyHnpoBaHue U IEPEHOC T'€HOB, XPOMOCOM.
Obopyoosanue: MyIsSKU TJIOJOB UM KOPHEIUIOAOB AUKHUX (OPM U KYJIbTYPHBIX

COpPTOB pacTeHui, repdbapuii «CenbCKOX035UCTBEHHbIE pacTeHus». Jlabopamopnuie u

npakmuuieckue pa60m bl.

Okckypeust « OCHOBHBIE METOJbI U JOCTUXKEHHUSI CEJIEKIIMU PACTEHUN U KUBOTHBIX
(Ha CeNeKIHMOHHYIO CTaHLHUIO, TUIEMEHHYI0 (DepMy, COPTOMCHBITATENbHBIN y4acTOK, B
TEIUIMYHOE X0341CTBO, TAOOPATOPHIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA).

11 KJIACC
1 gac B Heaenmto, Bcero 34 yaca, U3 HUX 2 4aca — pe3epBHOE BpEMS.

Tema 1. DBOTIOIIHOHHAS OHOJIOTHUA

[IpennochlIKu BO3HUKHOBEHUS SBOJIOIMOHHON TEOPUU. DBOJIOIMOHHAS TEOPUS U
ee MecTo B Ouosioruu. BivsiHue SBOJIOIMOHHOM TEOPUU HAa pa3BUTHUE OUOJOTUM U

JIpPYTUX HayK.
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CBuzerenscTBa  3BOMIONUU.  [laJleOHTONIOrMYECKHE:  TIOCIIENOBATEIBHOCTD
NOSIBIIGHUS BUJOB B  MAJICOHTOJOTMYECKOW JIETOMMCH, MEPEXOJHBbIE  (HOPMBI.
buoreorpaduueckue: cxoacTBo U paznuune GpayH u Gpiop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJCTBA W pa3jauuusl 5SMOpPHUOHOB pa3HbIX BHJIOB
NO3BOHOYHBIX.  CpaBHUTEIBHO-aHATOMHYECKHE:  T'OMOJIOTHUYHBIEC,  AHAJIOTUYHBIE,
pYAMMEHTAapHblE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXMMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTM UM OCHOBHBIX METAa0OJIMYECKUX MyTeHd Yy BcCex
OpPraHU3MOB.

OpomonnonHas teopust Y. JlapBuna. [Ipennoceuiky BO3HUKHOBEHMS JAapBUHU3MA.
JIBrKyIMe CHUJIbl ABOJIONMU BUIOB MO JlapBUHY (M30BITOYHOE pPa3MHOXKEHUE MpU
OTPaHUYEHHOCTH  PECYpCOB, HEOIpeNeleHHass H3MEHYHMBOCThb, OOpbOa 3a
CYIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bomonnu (CTI) U ee OCHOBHBIE MOJIOKEHHUS.

Muxkpossosmonus. [lomymsanus kak eMHUIA BUAA U SBOJIOLUH.

JIBrokymne cuiibl ((hakTopbl) S3BOIOIMH BUJIOB B IPUpoie. MyTallMOHHBIH ITpoLecc
¥ KOMOWHATUBHAS U3MEHUUBOCTb. [lomynsainonHbie BOTHBI U Apeid reHoB. M3omsmus u
MUTPALIHSL.

EctecTBeHHBII 0TOOP — HamnpaBisironnil paktop 3Bomounu. Gopmel eCTECTBEHHOT O
otOopa.

[IprcnocoONeHHOCT,  OPraHU3MOB  KaK  pe3yibTar 3Bojouuu. [Ipumepsl
NPUCHOCOOIEHUN Y OpraHu3MoB. ApoMOp(O3bl U UINO0AAANTALINH.

Bun u Bunoobpazoanue. Kpurepun Buaa. OcCHOBHbIE (POpMBI BU000pa30BaAHUS:
reorpapuueckoe, IKOJIOTHIECKOE.
Makpo3somrouus. Popmsl ABOJIIOLMU: (puieTHYecKas, JAUBEpPreHTHas,
KOHBEpPreHTHas, apajuiesbHas. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxaeHue OT HeCHEeIUAIU3UPOBAHHbIX TMpeakoB. [Iporpeccupyromas
creruanu3anus. AqanTuBHas paauanus. Jemoncmpayuu:

llopmpemui: K. JIunneit, XK.b. Jlamapk, Y. {apsun, B.O. Kosanesckuii, K.M. bap,
3. I'ekkenp, @. Mromnep, A.H. CeBepros.

Tabnuyvl u cxemwvl: «Pa3BUTHE OpPraHWyecKoro mMupa Ha 3emiey, «3apOJbllin
MIO3BOHOYHBIX JKUBOTHBIX», «ApXxeonTepukc», «DopMbl OOpbOBI 3a CyIIECTBOBAHHEY,
«EctectBeHHbI 0TOOPY», «MHOrooopasue copToB pacTeHui», «MHorooopasue mnopos
KUBOTHBIX», «llomymsinun», «MyTallMOHHAasE U3MEHYUBOCTB», «ApPOMOpGO3bI»,
«Mnunoamanrannmny, «OOImas JereHepanus», «JIBWKYIIHME CHUIBI  DBOJIOLMK,
«Kapracxema mapmipyra nyremectsuss Y. JlapBuna», «boprba 3a cyiecTBOBaHUEY,
«ITpucnoco61eHHOCTh OpraHU3MOBY, «I"eorpaduueckoe BUJ1000pa3oBaHuey,
«DKOJIOTHYECKOE BUI000Pa30BaHUE.
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ObopyoosaHue: KOJNIEKIMS HACEKOMBIX C Pa3jIMYHBIMH TUIIAMH OKpPACKHU, HAOOp
IJIOJIOB U CeMSIH, KoJuleKiusi «IIpumMepsl 3alUTHBIX MPUCIOCOOICHHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIE HAINpAaBICHUS HBOJIIOLUNY, O0beMHas Mojaenb «CTpoeHue
TOJIOBHOT'O MO3r'a MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, Kowiekus «DopMbl COXpaHHOCTH MCKOIMAEMBbIX
KUBOTHBIX W pPACTeHMiI», Mozenb anmuukanus «llepekpect XpomMocom», BIaKHbIE
npenaparbl  «Pa3Butue HacekoMoro», «Pa3BuTue JATYIIKW», MUKpOIpenapar
«dpozoduna» (Hopma, myTaruu HOpMbl KPBUTLEB U OKpacku Tena). Jlabopamophule u
npakmuyeckue pabomol:

JlabopatopHass pabora Ne 1. «CpaBHeHHE BHUIOB TIO MOP(POIOTUYECKOMY
KPUTEPHUION.

JlabopatopHas padora Ne 2. «Omucanue TpUCTIOCOOJCHHOCTH OpraHWU3Ma U €e
OTHOCHUTEIILHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBEHME U Pa3BUTHE KU3HHU HA 3eMJie

JloHayuHble TPEACTaBICHUS O 3apOXKACHUM KU3HU. HaydHble Trumoressl
BO3HUKHOBEHUS KU3HU Ha 3emiie: a0WOreHe3 U MaHcnepMus. XUMHUYECKask SBOJIOLUS.
AOUOreHHbIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPraHMYECKUX. DKCIEPUMEHTAIILHOE
MOJTBEPXKACHUE XUMUYECKOM IBOIOIINK. HavanbHbIe ATanbl OMOJIOrHYECKOM HBOTIOIIH.
['unore3a PHK-mupa. ®opmuipoBaHne MEMOpaHHBIX CTPYKTYpP W BO3HHKHOBEHUE
NpOTOKJIETKU. [IepBhie KiIeTKU U UX 3BOJOIMsL. DOopMUpPOBAHKE OCHOBHBIX IPYIIM KUBBIX
OpPraHU3MOB.

Pasutne xwu3Hum Ha 3emisie mo 3pam W nepuoaam. Karapxen. Apxenckas u
npoTepo3orickas Iphl. [lameo3olickas spa U ee nepuoibl: KeMOPUNUCKUHN, OPJIOBUKCKUM,
CUJIYPUMCKUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHUHU.

Meso301icKas 3pa U ee IEpPUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOU.

Kalino3oiickas 3pa u ee nepuojabl: NajJeoreHOBbI, HEOT€HOBBIN, aHTPOIIOT'€H OBBIM.

XapakTepUCTUKa KJIMMaTa M TEOJIOTHYECKUX MpoueccoB. (OCHOBHBIE HTaIlbl
HBOJIIOLIMM PACTUTENILHOTO U KUBOTHOTO MHUpa. ApoMopd03bl Y PACTEHHI U KUBOTHBIX.
[losiBrieHHE, paclBET U BEIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cucrema OpraHM4YecKOro MHpa Kak oOTpaxkeHue dBomouund. (OCHOBHbBIE
CUCTEMATUYECKUE TPYNIIbI OPraHU3MOB.

OBOJIOLMSL YENOBEKAa. AHTPOIOJOrUs Kak Hayka. Pa3BuTHE MpeNCTaBICHUN O
IIPOMCXOXKJECHUHN 4YesioBeka. MeToabl u3ydeHus: antpornorene3a. CXoncTBa U pa3ivyus
YeJI0BEKa U )KUBOTHBIX. CUCTEMATUUECKOE MOJI0KEHUE YETTOBEKA.

JBrxymue cuibl ((hakTopsl) aHTponorenesa. HacnencrBeHHass ”3BMEHUHUBOCTh U
€CTECTBEHHBIM 0TOOp. OOIIECTBEHHBIH 00pa3 KU3HU, M3TOTOBJICHHE OpPYAUN Tpyna,
MBIIUICHUE, PEYb.
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OCHOBHBIE CTaAuM W BETBU OHBOJIOLHMHM YEJIOBEKA: aBCTPAIONMUTEKH, YenoBek
ymenbid, YenoBek NpAMOXOAsAlni, UeroBeK HeaHIepTalIbCKUi, UelOBEeK pa3yMHBIN.
Haxonku uckomaeMbIX OCTAaTKOB, BpeMs CYIIIECTBOBaHMS, 00JIACTh PaCIpOCTPaHEHUS,
00BEM TOJIOBHOI'O MO3ra, 00pa3 XKU3HH, OPYAUSL.

Uenoseyeckue pacbl. OCHOBHBIE OOJIBIIIHE pachl: €BPOIECOMIHAS (EBpaszuiickas),
HErpo-aBCTpAJIONIHAS (PKBAaTOpHUANIbHAS), MOHTOJIOUIHASA (Aa3UMATCKO-aMEpUKaHCKas).
YepTbl MNpUCTIOCOOJEHHOCTH MPEICTAaBUTEICH UETOBEYECKHMX pac K  YCIOBUSIM
cymecTBoBanus. EnquncTBo yenoBeueckux pac. Kpurtuka pacusma. Jemoncmpayuu:

Ilopmpemwvi: ®@. Penu, JI. [lactrep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. JapBun.

Tabnuyvr u cxemvr: «Bo3aukHoBeHHe CoOJIHEUHOM CHCTEMbBI», «Pa3Buthe
opraHuyeckoro  mupa»,  «PacturenpHas ~— KieTka», <« KuWBOTHas  KIeTKay,
«lIpokapuornueckass kietka», «COBpEMEHHass CHCTEMA OPraHUYECKOro MHUpay,
«CpaBHEHUE aHATOMUYECKUX YEPT CTPOCHUSI YEIIOBEKA M YEIIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE M€CTa MAJICOHTOJIOTMUECKUX HAXOJOK MPEAKOB COBPEMEHHOTO YEIOBEKA,
«/peBHeiimume moan», «peBaue moamn», «l[lepBbie COBpEMEHHBIE IO,
«YenoBeueckue pachl».

Obopyodosanue: mynsxu «lIpoucxoxneHue denoBeka» (OIOCTHI aBCTPaAJIONMUTEKA,
MUTEKAHTPOIIa, HEAHAepTaJblla, KPOMAHBOHIIA), CICMKU WM U300pKEHUSI KaMEHHBIX
Opyauid  TEepBOOBITHOTO  4YeJjoBeKa  (KaMHHU-YOMNIEphl,  pyoOuna,  ckpedia),
reOXpoHOJIOTHYECKass Tabnuia, KoJuiekius «PopMbl COXPaHHOCTH HMCKOMAEMBbIX
JKUBOTHBIX U pacTeHui». Jlabopamophsie u npaxmuueckue paoomoi:

[Tpaktuueckas pabora No 1. «/3ydeHue HCKOMAEMBIX OCTATKOB PACTEHHM U
YKUBOTHBIX B KOJUICKIIHSIX).

DKCcKypcust «DBOJIIOLUS OPraHUYECKOT0 MUpPA Ha 3emiie» (B €CTECTBEHH O-HAYYHbBII
WJIU KpaeBeIueCKui My3eil).

Tema 3. OpranusMsbl ¥ OKpY:KamoLas cpeaa

OKoJIorusl Kak Hayka. 3aJadd M pas3’eibl DKOJIOTMH. MeToasl 3KOJIOTMYECKHX
UCCIIEIOBaHUNA. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, IIOYBEHHA,
BHYTPUOPIraHU3MEHHASI.

Okonoruueckue  ¢aktopel.  Krnaccudukauuss — skojoruueckux — (akTOpOB:
abuoTnueckue, OMOTUYECKHE U aHTpONIOreHHbIE. [leficTBIE SKOIOrn4ecKiX (PakTOpoB Ha
OpraHU3MBlI.

AbGuornyeckue (HakToOphl: CBET, TeMIIEpaTypa, BIaKHOCTb. doTonepuoausm.
[IprcniocobyieHrst OpraHu3MoB K JIEWCTBHIO aOMOTHYECKUX (akTopoB. buonoruueckue
PUTMBI.

buotndeckue daktopel. Bumgbl OMOTHYECKHMX B3aUMOJCUCTBHMN: KOHKYPEHIIHS,
XMIIHUYECTBO, cUMOMO3 U ero ¢opmel. [lapasuTusm, Koomepauus, MyTyalusM,
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KOMMEHCAIU3M  (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M, HEUTPaIH3M.
3HaueHue OMOTHYECKUX B3aUMOJEHCTBUN [UIsl CYLIECTBOBAaHUS OpPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJOrMYeCKHUEe XapaKTePUCTUKH MOy s, OCHOBHBIE MOKA3aTEIH MOM Yy ISIIH:
YHCIEHHOCTh, TUNIOTHOCTh, PO’KJAEMOCTh, CMEPTHOCTb, NMPUPOCT, MUrpanud. JluHamMmuka

YHUCJIICHHOCTH TIONMYJISIAY U €€ peryssiuus. Jemoncmpavuu:

llopmpemsi: A. I'ym6onbar, K.®. Pynse, 3. ['exkerns.

Tabnuyer u cxemwr: kKapra «lIpupomasie 30HBI 3emiam», «Cpeabl oOHWTaHUS
opranm3smMoBy»,  «@Doronepuogusm»,  «llomymsuuy,  «3aKOHOMEPHOCTH  POCTa
YUCJICHHOCTH TonyJsiiuu uHQY30puu-Tydenbkny, «llumessie nenny». Jadopamophuie
U npaKkmuyecKue pavomel:

JlabopatopHas pabora Ne 3. «Mopdosornueckne OCOOCHHOCTH PACTCHHH W3
pa3HbIX MECT OOUTAHUSY.

JlaGoparopnas padora Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTHE UYECPEHKOB
KOJIeycay.

[Tpaktnueckas padora Ne 2. «lloacder MIOTHOCTH MONYJSLUUN pa3HbBIX BUIOB
PacTEHUI».

Tema 4. CooOuiecTBa ¥ 3K0JI0rH4eCKHUE CUCTEMBI

CooOuiecTBO OpraHu3mMoB — OuoueHo3. CTpyKkTypel OuOIlEHO3a: BHUIOBas,
poCTpaHCTBeHHas1, Tpoduueckas (muieBasi). Buabi-nomuHanTsl. CBsizu B OUOIIEHO3E.

Okonoruyeckue cucteMsbl (3kocuctemsl). [lonarue 00 sxocucTeme u OUOreoreHo3e.
OYHKIIMOHATLHBIE KOMIIOHEHTHI SKOCUCTEMBI: MPOIYIICHTHI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBopoT BeliecTB 1 MOTOK SHEPTUH B dKocucTemMe. Tpoduieckue (MUIeBbie) YpOBHU
skocucTtembl. [Iuiessie nenu u cetd. OCHOBHbBIE MOKA3aTENM KOCUCTEMBI: OroMacca,
OPOAYKIHUS. DKOJIOTUYECKUE MUPAMUJIBL: TPOAYKIIMH, YUCIEHHOCTH, OMOMAaCCHI.
CBolicTBa AKOCUCTEM: YCTOMUYHUBOCTh, CAMOperysiiius, pazputue. Cykueccus.

[TpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI 03€p M PeK. DKOCHUCTeMa XBOWHOTO WU
HIMPOKOJIUCTBEHHOTO JIeCa.

AHTpPOIIOr€HHbBIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBI. Yp603KOCUCTEMBI.
buonornyeckoe u X0341iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopazHooOpazue kak (Qakrop ycToMuMBOCTH 3KocucTteM. CoxpaHeHue
OHMOJIOTUYECKOT0 Pa3HOOOpa3us Ha 3emIie.

VYuenue B.W. Bepuaackoro o 6uocdepe. ['panuiipl, cocTaB U CTpyKTypa
ouocdepsl. XKupoe BerecTBo 1 ero pyHKuuu. OcodeHHoCcTH 6rochepsl Kak
r100abHOM 3KOcucTEeMBl. JluHaMuyeckoe paBHOBECHE U oOpaTHasl CBsi3b B Ouocdepe.
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KpyroBopoThsI BelecTB 1 OMOTCOXUMUYSCKUE ITUKIIBI 3JIEMEHTOB (yriepoja, a30Ta).
3oHaIBbHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuectBo B Ouochepe 3emin. AHTPONOTeHHbIE H3MEHEHUs B Ouocdepe.
['106anbHBIC SKOJIOTMYECKHUE TTPOOIEMBI.

CocymectBoBaHue MPUPOABI U dyenoBedecTBa. CoxpaHeHne 6mopazHooOpasus Kak
OCHOBa yctoitunBocTu Ouocdepbl. OCHOBA PAIMOHATIHHOTO YIPABJICHHS MPUPOTHBIMU
pecypcaMu M WX UCHOJb30BaHUE. JlOCTM)KeHHS OWOJOTMM W OXpaHa MPUPOIBI.

Hemoncmpayuu:
Ilopmpemuwi: A.Jl. Tencou, B.H. Cykaues, B.U. Bepnanackuii.

Tabauyvr u cxemwl: «llumesble nenm», «bHOIEHO3: COCTaB M CTPYKTypay,
«IIpuponnbie  coobmectBa», «llemn nuTaHus», «OKOJIOrMYECKas MHUPaAMHUAAN,
«buocdhepa u uenoBek», «IKOCHUCTEMa MHIMPOKOIMCTBEHHOTO Jeca», «IKOocHUcTeMma
XBOMHOTO Jecay», «bnonenos Bogoema», «ArpoueHos», «lIpumepHeie aHTpONOreHHBIE
BO3JCHCTBHS Ha MpUPOAY», «BakHeWIIne HCTOYHUKM 3arpsi3HEHHUS BO3lyXa U
IPYHTOBBIX BOI», «llouBa — BakHelmas cocrapisiomas Ouocdeps», «PDakTopbl
nerpaganuu nousy, «llapaukoBsiid 3¢ dexT», «DakTOpbl paAMOaKTUBHOTO 3arpsI3HEHUS
onochepsl», «O6mas cTpykrypa ouocheps», «PacnpocTpaneHue xu3Hu B Ouocdeper,
«O30H0BBIN 3KpaH Ouocheps», «Kpyrosopor yriepona B Ouocheper», «Kpyrosopor
a30Ta B IIPUPOLEY.

Obopyoosanue: Monenb-ammkanus «Tunudasle  OUOIEHO3B», repbapuid
«PacTuTenbHble cOO0OIIECTBa», KOJUICKIHMH «bHOIeHO3», «BpeauTenn BaKHEHIIMX
CEJIbCKOXO3UCTBEHHBIX KYJIbTYp», T'epOapuu U KOJUIEKUMU PACTEHUM U >KUBOTHBIX,
MIPUHAJIEKAIINE K Pa3sHbIM JKOJIOTMYECKMM TrpynnaM oJHOro Buaa, KpacHas kHwura
Poccuiickoit deaepaiu, n300pakeHus: OXpaHsIEeMbIX BU0B PAaCTCHUHN U KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBILIIEI'O ObPA3OBAHUA

CormacHo ®I'OC COO ycranaBiuBarOTCs TpeOOBaHUA K pe3yJibTaTaM OCBOCHHUS
OOyyaroUMMHUCs ~ IporpaMM  CpeaHero  oOuiero  oOpa3oBaHUs:  JIMYHOCTHBIM,
MeTanpeIMETHBIM U MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHUSI Tnipeamera «buomorus»
BBIJICJICHBI CJIEAYIOLUIME COCTABJISIONIME: OCO3HAHWE OOYYaIOIUMHCS POCCUHUCKON
IPaKJaHCKON MJIEHTUYHOCTH — FOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEJIbHOCTH H
CaMOOMPEICTICHUI0, HATMIME MOTHBAIIMU K OOYYCHHIO OMOJIOTHH, IEJICHAMPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIECHHI JIMYHOCTH HA OCHOBE KIIOYEBBIX I[EHHOCTEW U
UCTOPUYECKUX TPATUIMNA pPa3BUTUA OHOJIOTMYECKOrO0 3HAHUS, TOTOBHOCTH u
CIIOCOOHOCTh ~ OOy4aloIMUXCsi  PYKOBOACTBOBAaThCA B CBOEW  JCSITEIILHOCTH
IIECHHOCTHOCMBICJIOBBIMU ~ YCTAHOBKAMH, TPUCYIIUMU CUCTEME  OHUOJIOTrHYECKOro
o0pa3oBaHusl, HAIMYUE SKOJOTMYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KM3HECHHBIC IIAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOCHUA mpeamera «buonorus» pocTurarorcs B
CIMHCTBE Yy4YE€OHOM ¥ BOCHHUTATEILHON JEATEIHbHOCTH B  COOTBETCTBUH c
TpaAUIMOHHBIMU pOCCUICKUMU COLIMOKYJIbTYPHBIMU, HUCTOPUYECKUMHU u
JTyXOBHOHPABCTBEHHBIMH IIEHHOCTSMHU, PUHATHIMU B 00IIIECTBE MPaBUIaMU U HOpMaMU
MOBEJICHUSI U CIIOCOOCTBYIOT MpolleccaM CaMOMO3HAHUS, CaMOBOCIUTAHUS u
CaMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEUW MO3UIIMU JTUYHOCTH, MATPUOTU3MA, YBAKECHUS K
3aKOHY M TMPaBOMOPSIKY, YEIOBEKY Tpyda M CTaplieMy MOKOJEHHIO, B3aMMHOIO
yBOXCHHS, OEpPE)KHOTO OTHOMICHWS K KYyJIbTYpPHOMY HACIEAUI0 U  TPATUIUAM
MHOTOHAIIMOHAIBHOT0 Hapoaa Poccuiickon @enepannu, NpUpPOAE U OKPYKAIOLIEH Cpeae.

JIn4HOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buonorus» TOIKHBI
OTpaXaTb  TOTOBHOCTb W  CIOCOOHOCTh  OOYYAIOIIMXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TIO3WIUEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpHUEHTAITNH, TO3UTHBHBIX BHYTPEHHHUX yYOCKICHHI, COOTBETCTBYIOIINUX TPATUITMOHHBIM
IEHHOCTSIM POCCUHCKOro O0OIeCTBa, paCHIMPEHUE MKU3HEHHOTO ONbITa U ONbITa
JEATEIbHOCTA B MPOLIECCE pealM3alli OCHOBHBIX HAIMPABJIECHUNW BOCIHUTATEIbHOM
JEATENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIUTAHUS
c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUaIOIIErocs KaKk akTHBHOTO

¥ OTBETCTBEHHOI'O YJIEHA POCCUKCKOr0 OOIIECTBA; OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX
npaB U 00s3aHHOCTEN, YBa)KEHUE 3aKOHA
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H IIPpaBOIIOPAOKA,

FOTOBHOCTH K COBMECTHOM TBOp‘—ICCKOﬁ ACATCIIbHOCTH IIPpU CO3AdHHUU y‘I€6HBIX
IIPOCKTOB, PCIICHHUHA y‘lC6HBIX H IIO3HABATCJIbBHBIX 3aJa4, BBIIIOJIHCHHNHU OMOJOTMYECKUX
9KCIICPUMCHTOB, CITOCOOHOCTB OIIpCaACIITh CO6CTB€HHYI-0 IIO3HUIHUIO IIO0O OTHOIICHHUIO K
ABJICHUAM

COBPEMEHHOM KHU3HU U OOBSICHATH €€; yYMEHHE YYUTHhIBaTh B CBOUX JIEHCTBUSIX
HEO0OXOJUMOCTh KOHCTPYKTHBHOTO

BBaHMOHeﬁCTBHH JIIOI[Gﬁ C Ppa3HbIMH Y6G)I(I[6HI/I$IMI/I, KYJIbTYPHBIMU HCHHOCTAMHU U
COHMAJIBHBIM ITOJOXCHHUEM; I'OTOBHOCTH K COTPYAHHUYCCTBY B IIPOLCCCE COBMECTHOI'O
BBIITOJIHCHHU A y‘IC6HBIX,

MO3HABATEIbHBIX M MCCIENOBATENbCKUX 33a4, YBAKHUTEJIbHOE OTHOIIEHHUE K MHEHUIO
OIIMOHEHTOB MpU OOCYKJEHUU CIHOPHBIX BOMPOCOB OMOIOTMYECKOTO COACpPKaAHUS;
TOTOBHOCTh K T'YMAHHUTApHOW M BOJIOHTEPCKOW JEATCILHOCTH; 2) MATPHOTHYECKOI0
BOCIIUTAHUSA:

c(hOpPMUPOBAHHOCTH POCCUICKON TPAXKIAHCKON UACHTUYHOCTH, MATPHOTHU3MA,
YBAXXEHUS K CBOEMY HapoOAy, YyBCTBA OTBETCTBEHHOCTH mepes PoauHoi, ropaoctu 3a
CBOM Kpail, CBOW PoauHy, CBOW S3BIK M KYJIbTYpy, NOPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAIBHOTO Hapojaa Poccuu; UEHHOCTHOE OTHOWIEHHWE K MPUPOJHOMY
HACJICIUIO U IaMSTHUKAM [IPUPOJIBI,
JTOCTHKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYE; CTIOCOOHOCTh
OLICHUBATh BKJIAJ POCCUUCKMX YUYEHBIX B CTAHOBIICHME W pa3BUTHE OWOJIOTHH,
MOHNUMAaHUE 3HAYCHUS OMOJIOTHHU B MO3HAHUU 3aKOHOB MPHUPOBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOI'0 OOIIECTBA; UEHHas YOekKAEHHOCTh, TOTOBHOCTb K CIy>KeHUI0 OTeuecTBY
Y €ro 3alluTe,

OTBETCTBEHHOCTb 3a €ro Cyan0y; 3)
JAYXOBHO-HPaBCTBEHHOI 0 BOCITUTAHUSI:

OCO3HAHUE TYXOBHBIX IEHHOCTEN POCCUMCKOTO HAPOa;

c(hOpMUPOBAHHOCTh  HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOrO  IOBEICHUS,
CIIOCOOHOCTH OIEHUBATh CUTYAIIUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,

OPUEHTHUPYSICh HAa MOPAJbHO-HPAaBCTBEHHBIE HOPMbI U IIEHHOCTH; OCO3HAHHE JIMYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYMBOIO OYAYIIEro; OTBETCTBEHHOE OTHOIICHHE K CBOUM
POIMTEINSM, CO3IAHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O MPUHSITHUS IEHHOCTENW CEMEUHON
YKW3HU B COOTBETCTBHH C TPAIULUSAMH HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUYAsl 3CTETUKY ObITa, HAYYHOTO
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¥ TEXHUYECKOTO0 TBOPUYECTBA, CIOPTA, TPYy/Ia, OOIIECTBEHHBIX OTHOIICHH, TOHUMaHHE

AMOITMOHAJILHOTO BO3JCHCTBUS JKMBOW MPHUPOABI M €€ I[EHHOCTH; TOTOBHOCTH K

CaMOBBIPAXEHUIO B Pa3HBIX BUAaX UCKYCCTBA, CTPEMIICHHUE MPOSIBIIATH
KauecTBa TBOPUECKON JTMYHOCTH;

5) ¢u3NYecKOro BOCIUTAHUA:

MOHMMAaHUE W peajiu3alys 3J0pOBOro M 0Oe30MmacHOro oopaza *KU3HU (340POBOE
MUTaHWe, COOIOJCHUE TUTHEHWYCCKUX TMPAaBUI M HOPM, COATaHCHPOBAHHBIN PEXUM
3aHATHI U OTNbIXA, pEryJsipHas (U3NYecKasi akTUBHOCTh), OEPEIKHOTO, OTBETCTBEHHOTO
U KOMIIETCHTHOTO OTHOIICHHS K COOCTBEHHOMY (U3HMYECKOMY M TICUXHYECKOMY
3/I0POBbIO; TIOHMMaHWE IICHHOCTH TIPaBWJI HWHIWBHIYAIBHOTO W KOJUIGKTUBHOTO
0€30macHOro

NOBEJCHUS B CUTYalUsX, YIPOXKAIOLWUX 3J0POBBI0O M KU3HU JIIOJIEH; OCO3HAHUE
MOCIEACTBUN U HEMPUATUE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS

QJIKOT0JIs1, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOro BOCHUTAHUA:

TOTOBHOCTB K TPYy, OCO3HAHHUE IIECHHOCTH MAacTePCTBa, TPYAOTI00NE; TOTOBHOCTD K
aKTUBHOM  JIEATETLHOCTH TEXHOJOTUYECKOW U  COIMAIbHOW  HAmpaBJIEHHOCTH,
CIIOCOOHOCTh WHUIIMMPOBATh, IIAHUPOBATh M CAMOCTOSITENILHO BBIMOJIHATH TaK YIO
NeATENbHOCTh, WHTEpPEC K pa3NuuHbIM cdepaMm MpodeccHoHATbHON eATeTbHOCTH,
YMEHHE COBEpILIATh OCO3HAHHBIM BbIOOp Oyayiield npodeccu M pPeaTu30BbIBATh
COOCTBEHHBIE KU3HEHHBIC IUIAHBI; TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO H
caM000pa30BaHUIO HA MPOTSHKEHUU

BCEM JKU3HU,

7) 3KOJIOTHYECKOr0 BOCIIUTAHMS
HKOJIOTHUECKH 11eJIec000pa3HOe OTHOLICHUE K IPUPO/Ie KaK HCTOYHHUKY )KU3HU
Ha 3emuie, OCHOBE €€ CYIIeCTBOBAHMUS;

NOBBIIICHHE  YPOBHS  SKOJIOTMYECKOH  KYJNbTYypbl: NPHOOPETEHHE  OIbITa
IUTAHUPOBAHHUS TOCTYIKOB M OLEHKHA MX BO3MOXKHBIX MOCIEACTBHUMA JI OKpYXKaloIIeH
Cpeabl; OCO3HAaHUE TI00aTbHOr0 XapaKkTepa SIKOJIOTHUECKUX Mpo0JieM U MyTel ux
peleHus; ClIoCOOHOCTh UCIIONIb30BaTh MPUOOpETaeMble IIPU U3yUEHUU OMOJIOTHH 3HAHUS

Y YMEHUS IpU PELIEHUH MTPO0IIeM, CBA3aHHBIX C pallMOHATIbHBIM IPUPOAOIOJIE30BAHUEM
(cobOumroieHre TpaBUII MOBEICHHSI B IPUPO/IE, HATIPABICHHBIX HA COXPAHEHHE PABHOBECHS
B 9KOCHCTEMAaX, OXpaHy BUJIOB, IKOCUCTEM, OMOC(EPBI); aKTUBHOE HEMPUSITHE €M CTBUIA,
NPUHOCAIIMX BpEl OKPYKAIOIIEW MPUPOJHOM cpene, yMEHUE IPOTrHO3UPOBAThH
HEOJaronpusTHbIE 3KOJIOTUYECKHE TOCIEACTBUS NPEANPUHUMAEMBIX JCHCTBUA U
NpeoTBpaIlaTh UX; HAIMYHUE PAa3BUTOrO SKOJOTMYECKOIO MBILIJIEHUS, SKOJIOTHYECKON
KyJAbTYpbl, OIIbITA JIEATEIBHOCTH  HKOJOTMYECKOM  HANpaBICEHHOCTH, YMEHUS
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PYKOBOACTBOBAaTbCS MMM B II03HABAaTEIbHOM, KOMMYHHMKaTUBHOW M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTHM K YYacCTHIO B IPAKTHUYECKON JEATEIbHOCTH 3KOJOTMYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 TIO3HAHUA:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOM NpPAaKTUKH, OCHOBAHHOIO Ha JAMAJIOre KyJbTYp,
CIOCOOCTBYIOIIIETO  OCO3HAaHMIO CBOETO MeCTa B  MOJHUKYJIBTYPHOM  MHDE;
COBEPLIEHCTBOBAHUE S3bIKOBOM M YNTATEIBCKON KYJIbTYpPhI KaK CPEJICTBA
B3aMMO/ICUCTBUS MEXKY JIIOJbMU U MO3HAHUS MHUpA; MOHUMAaHHUE crielupuKU ONOJIOTHN

KaK HayKH, OCO3HAHUE €€ pOoiH B OPMHUPOBAHUU
pPaLMOHATILHOTO HAYYHOIO MBIIUIEHUS, CO3JAaHUM LEJOCTHOTO MPEACTaBICHUS 00
OKpYKalollleM MHpEe KaKk O €IUHCTBE IPUPOJbl, YEJOBEKa M OOIIECTBA, B IO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEN U PELIEHUH NTPOOJIEM COXPAHEHMSI IPUPOAHOTO
paBHOBecHs; YOEXKIEHHOCTh B 3HAUUMOCTH OMOJIOTHH JJII COBPEMEHHOW IIUBUIIN3ALINN:
oOecrieueHusT HOBOTO YPOBHS Ppa3BUTHS MEIUIMHBI, CO3/laHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTMi, CIIOCOOHBIX pellaTh PeCypCHbIE MPOOJIEMBbl Pa3BUTHS YEJIOBEYECTBA,
NOMCKa MyTed BBIXOJAa M3 TJOO0ATBHBIX JKOJIOTMYECKMX MHpoOJeM M obOecredeHus
nepexosa K YCTOMYHMBOMY pPa3BUTHIO, PAllMOHAJIBHOMY HCIIOJB30BAHHUIO IPUPOIHBIX
pecypcoB U (OPMHUPOBAHHUIO HOBBIX CTaHAAPTOB JKU3HH; 3aUMHTEPECOBAHHOCTH B
MOJIyYUeHUH OMOJIOTMYECKUX 3HAHUI B LENSAX MOBBIIICHUS
o0Ieil KyJIbTYyphl, €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, KaK COCTaBHOM 4YacTu
(YHKUMOHAIBHOW T'PaMOTHOCTH oOywaromuxcsi, (opMHpyeMOl TIpU HU3YyYECHUU
OMOJIOTMY; TOHUMAHUE CYIIIHOCTH METO/IOB MO3HAHUS, UCIOJb3YyEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTh MCIOJB30BaTh MOJydaeMble 3HAHUS AJIS aHaIu3a U OOBSCHEHUS
SBJICHUH OKPYKArOUIEro MUpPAa W MPOUCXOISIIMX B HEM W3MEHEHMI, YMEHHE JeNaTh
00OCHOBaHHbBIC 3aKJIIOUEHUSI Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOMIMXCS JaHHBIX C
LEJIbIO TIOJTYYEHUS! JOCTOBEPHBIX BBIBOAOB; CIIOCOOHOCTh CAMOCTOSITENILHO UCIOJIb30BaTh
OMOJIOrMYECKUE 3HAHUS AJIs1 PELLECHUS
npobjieM B peallbHbIX JKU3HEHHBIX CHUTYyalUsX; OCO3HAHWE LEHHOCTU HaydyHOU

JESITEIbHOCTU, TOTOBHOCTb OCYILIECTBIIATh
IPOEKTHYIO M HCCJIEN0BATENIbCKYIO JEATEIbHOCTh WMHJUBUIAYaIbHO W B TPYIIIE;
TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa3oBaHUIO U CaMOOOpPa30BaHHUIO, K
AKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHUU MO OMOJOIMH B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTAMH.

B mporuecce nocTukeHus JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS OOYYarOIIMMMCS
POrpaMMbl TI0 OMOJIOTHH Ha YPOBHE CPEIHEro 00IIero oopa3oBaHusl y 00ydaroMuXcs
COBEPLIEHCTBYETCS AMOLMOHATbHBIN WHTEJIEKT, MPEANoNaraoIni
c(OpPMUPOBAHHOCTh: CAMOCO3HAHHUSI, BKIIIOYAIOIIETO CIIOCOOHOCTh IOHHUMATh CBOE
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YMOLIMOHAILHOE  COCTOSIHME, BUJETh  HAINpaBJICHUS  Pa3BUTHS  COOCTBEHHOM
HIMOLIMOHAIILHOM Cepsl, ObITh YBEPEHHBIM B ce0€; CaMOPETyIUPOBAaHUS, BKIIOYAIOIIETO
CaMOKOHTpPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3@ CBOE MOBEJIEHUE, CIIOCOOHOCTh
aJanTHPOBATbCS K HMOIMOHAIBHBIM HM3MEHEHHSIM M MPOSIBIATH THOKOCTh, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIKOYAOIIEN CTPEMIIEHUE K TOCTHKEHHIO LIETN
U YCIEXy, ONTHMHU3M, WHULIWATHUBHOCTb, YMEHHE JEHWCTBOBAThb, HCXOHISl M3 CBOMX
BO3MOKHOCTEW; 3MMAaTHM, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE
COCTOsIHUE
IPYTUX, Y4YUTBIBaTh €ro MpPU OCYLIECTBICHUH KOMMYHHUKALMHM, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHIO; COIMAIBLHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTD
BBICTPanBaTh OTHOILICHHUSI

C IPYTHUMH JIFOJbMU, 3a00TUTHCS, POSBIISATH MHTEPEC U pa3periaTb KOH(IUKTHL.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yJibTaTbl OCBOEHHS ydeOHOro mnpeamera «buonorus»
BKJIIOYAIOT:  3HA4YUMble Ui (OpMHUpPOBAHMSI ~ MHPOBO33PEHMSI  OOYYAIOIIMXCS
MEXIUCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIlEHAayYyHble TIOHATHS, OTPaXKaIOLIUe
LEJIOCTHOCTh HAYYHON KapTHHBI MUPA U CHELUPUKY METOJI0B IMO3HAHHUS, UCIIOIb3YEMbIX
B €CTECTBEHHBIX HayKax (BELIECTBO, HEPIus, SIBIEHUE, MPOLECC, CUCTEMA, HAYyYHBIN
(dakT, MNpPUHLHWI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEAOBaHUE,
HaOJI0IeHIEe, U3MEPEHHUE, IKCIIEPUMEHT U JAPYruX), YHUBEpCAIbHbIC yIEOHbIE ACHCTBUA
(mo3HaBaTeNbHbIE, KOMMYHUKAaTHBHBIE, PETYJISTUBHBIE), obecneunBaronme
dbopMupoBaHue (QYHKIMOHAIILHOM TI'PAMOTHOCTH M  COLMAIBHOM  KOMIIETEHIIUU
o0y4Jaromuxcs, CIOCOOHOCTH o0 y4Jaromuxcs HCIIO0JIh30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUSA W YHHUBEpPCAJIbHbIE Yy4yeOHbIE
JICCTBUSA B II03HABATEILHOM U COLMAJIBHON IPAKTHUKE.

Ilo3HaBaTebHbIC YHUBEPCAJIbHbIC YYeOHbIe AeiicTBUA Ba3oBbie
Jorudeckue aeicTByA:

CaMOCTOATEIBLHO (DOPMYIUPOBATh U AKTYaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE; UCIIOJIb30BaTh IIPH OCBOCHUH 3HAHUI MPUEMBI JIOTUYECKOTO MBIILIJICHUS

(ananu3a,

CUHTE3a, CPAaBHEHUS, KJlacCu(UKauu, 0000LIEHUS ), pACKPBIBATH CMBICI OMOJIOTUYECKUX
NOHATUN (BBIACNATh UX XapaKTepHble MPU3HAKH, YCTAHABIMBATH CBSI3U C APYTHMMHU
HNOHATUSAMM); ONPEACNATh LENU JESATeNIbHOCTH, 3aJaBasi MmapaMeTpbl M KPUTEPHUH HX
JOCTHKEHUS,
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COOTHOCUTH pPE3yJbTaThl JEATETLHOCTH C TIOCTABICHHBIMU IIENSIMHU; WCIIONIb30BaTh
OMOJIOTUYECKUE MOHSATHUS JIsl O0BsICHEHUS (DAKTOB U SIBJICHUM KUBOMN
IPUPOJIBI; CTPOUTH JIOTUUECKHE PpACCYXKJCHUS (MHIYKTUBHBIC, JIEAYKTUBHBIC, 10
aHAJIOTHH ), BBISBIISTH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSIX,
(bOopMyIMpPOBaTh BBIBOJIBI M 3aKITFOUCHUS; IPUMEHSITh CXEMHO-MOJICIIBHBIE CPEICTBA IS
MIPENICTABIICHUS CYIIECTBEHHBIX CBSI3€H W OTHOIICHWH B WM3y4aeMbIX OMOJOTHYECKHUX
O0BEKTax, a TaKXe TMPOTHUBOPEUYHM PA3HOTO pOJA, BBISBICHHBIX B Pa3IUYHBIX
WH()OPMAIIMOHHBIX MCTOYHUKAX; pa3pabarhiBaTh IUIAH PEIICHUS MPOOJIEMBI C YyUETOM
aHaJIM3a HMEIOTITUXCS
MaTepHAbHBIX U HEMAaTePUATbHBIX PECYPCOB; BHOCUTH KOPPEKTHBHI B JESATEIHHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB
IIEJIsIM, OIICHWBATh PUCKHU TOCICICTBUN JEATEIbHOCTH, KOOPAUHUPOBATD M BBIMOIHITH
paboTy B yCIOBHSIX PEaIbHOTO, BUPTYaJTHLHOTO
1 KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS; Pa3BUBATh KPEATUBHOE MBIIIJICHHEC
NIpY PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ncciienoBaTeIbCKHE AeCTBHS:

BJIaJICTh HaBBIKAMH y4e€OHO-HCCIIE0BATEIILCKOW U MMPOCKTHOM NEITEILHOCTH,
HaBBIKAMH pa3pemieHusi mpobiieM, 001amaTh CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB PEIICHUS TMPAKTHYECKUX 3a7ad, MPUMEHEHUIO
Pa3IUYHBIX METOJIOB ITO3HAHMS; HCIIOJIb30BaTh PA3IMYHBIC BHUJIBI JCATEIHLHOCTH IIO
MOJTYYEHHUIO HOBOT'O 3HAHUS, €T0
WHTEPIpETAIIH, MPEOOPa30BaHUIO U MPUMEHCHHUIO B YICOHBIX CUTYAIIMIX, B TOM YHCIIC
IpH CO3MaHWHM YYCOHBIX M COIMAIBHBIX TIPOSKTOB; (OPMHUPOBATH HAYYHBIH THII
MBILIJICHHUS, BJIAJIETh HAYYHOU TEPMUHOJIOTHEN,

KJIFOUEBBIMU TOHSTUSMH U METOJIaMU; CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3a1a4H
B 00pa30BaTeILHON IEATETLHOCTH
U OKU3HEHHBIX  CHUTYallusX; BBISIBISATH  MPUUYUHHO-CICJICTBEHHBIE  CBS3HM U
aKTyaJIM3UPOBATh 33]1ady, BBIIBUTATh THIIOTE3Y €€ PEIICHUs, HaXOAUTh apryMEHTHI JIJIs
JIOKA3aTeNIbCTBA CBOMX YTBEP)KIICHUM, 3aJaBaTh IMapaMEeTPhl U KPUTEPUU PEIICHUS,
aHAJIM3UPOBATh MOJYUYCHHBIC B X0/ PEIICHUS 3aa4H Pe3yJIbTaThl, KpUTUIECKH
OILICHUBATh WX JIOCTOBEPHOCTH, MTPOTHO3UPOBATH U3MECHEHHUE B HOBBIX YCIIOBUSX; JaBaTh
OIICHKY HOBBIM CHUTYyaIldsM, OILICHHUBaTh IMPHOOPETCHHBIM OIIBIT;, OCYIIECTBIAThH
1eJICHAIIpaBJIEeHHBIN ITOMCK TIEPEHOCA CPEJICTB M CIIOCOO0B JEeHCTBUS
B TpopecCHOHATBLHYIO Cpeay; YMETh IEePEHOCHUTh 3HAHHWS B IO03HABATEIILHYIO H
MPAKTUYECKYIO 00J1aCTH
KU3BHEACATECILHOCTH; YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX
IIPEIMETHBIX 00JIacTeH;
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BBIJIBUraTh HOBBIE UJIEH, IPEAJIaraTh OPUTMHAIIBHBIE [TOXO0/Ibl U PELLICHUS, CTABUTH
poOJIeMbl U 3a/1a4u, AOMYCKAIOIIKUE allbTepHATHUBHBIE peiieHus. Padora

¢ uHopmanuen:

OPUEHTUPOBATHCS B PATMUHBIX UCTOYHUKAX MH(POpMAIINH (TEKCTE YI€OHOTO
oCcoOusl, HAyYHO-TIOMYJIIPHOM IUTEepaType, OMOJOTHYECKUX CIIOBAPSIX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3aX JaHHBIX, B IHTepHETE), aHATM3UPOBaTh MH()OPMAIIHIO Pa3THIHBIX
BUJIOB W (OpM mpeAcTaBICHHS, KPUTHUYECKH OIEHWBATh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTD; (POPMYITUPOBATH 3aMPOCHI U TPUMEHSTH PA3TUIHBIC METOBI TIPU
MOUCKE U 0TOOpe
Oounosnornvyecko wHMOpMaMy, HEOOXOAWMOW I BBITIOJHEHUS YYEOHBIX 3ajad;
nprodpeTaThb OTIBIT WMCTIONB30BAHUSA  WH(DOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYPY AaKTUBHOIO HCIOJIb30BAHUS PA3TUUYHBIX
MOMCKOBBIX CUCTEM; CAMOCTOATEIHLHO BHIOUPATh ONTUMAIIbHYIO (POPMY MpEACTaBICHUS
OMOJIOTMYECKOI
uHpopManuu (cXxeMmbl, TpapuKH, IUarpaMMbl, TaOJUIBl, PUCYHKH U JPYroe);

MCITI0JIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEACTBA IIPH padoTe ¢ OMOIOrHYECKOU
uHdopMaIeil: TpUMEHATh XUMUYECKHE, (PU3NYECKHe U MAaTeMaTHUYeCKHE 3HAaKU |
CUMBOJIBI, (POpMYyIibl, aO0peBUATYPY, HOMEHKJIATYPY, UCIIOJI30BaTh U MPEe0oOpa30BbIBAThH
3HaKOBO-CHMBOJIMYCCKUE CPEJICTBA HATJISTHOCTH, BJIAJCTh HaBBIKAMHU PACIIO3HABAHMS U
3alUThl “H(GOpPMaIUU, HHPOPMAITMOHHON
0€30MacCHOCTH JTUYHOCTH.

KomMmyHHKAaTHBHbIE YHUBEPCAJIbHbIC Y4eOHBIE AeiiCTBUS
Oommenue:

OCYHICCTBIISITE KOMMYHHUKAIIMKU BO BCEX C(i)ean JKU3HU, aKTUBHO Y4aCTBOBATH
B JHAJIOre WM JHUCKYCCHMU IO CYIIECTBY OOCyXJaaeMod Tembl (yMEHHE 3aJaBaTh
BOHpOCI)I, BBICKA3bIBATh CY)KI[GHI/IH OTHOCHUTCIIbHO BBIITIOJTHCHUA HpezmaraeMoﬁ 3aJa4du,
y‘-II/ITBIBaTB I/IHTepeCBI U COrJIaCOBAaHHOCTDb HOSI/IHI/II\/'I z[pyrI/Ix yqaCTHHKOB Auajaora wumin
I[I/ICKYCCI/II/I); pacCIlio3HABaThb HCB€p6aJ'II>HLIe CpeacCTBa 06HIGHI/I$I, IIOHUMATh 3HAUCHUC
CONUAJIBHBIX 3HAKOB, IIPCAIIOCBIIIOK BO3HHKHOBCHMA KOH(bJII/IKTHI)IX CHTyaHHﬁ, YMCTb
cMAT4aTh KOH(QJIMKTHI U BECTU MEPErOBOPHI; BIAAETh PA3IMYHBIMU CIOCOOAMH OOIICHUS
n B38PIMOI[€I>1CTBPI$I, IIOHUMAThb
HaMepeHI/IH I[pyrI/IX J'IIO):[CIZ, HpOHBHHTB y'Ba)KI/ITCJII::HOC OTHOIIICHHUEC K CO6€C€I[HI/IKy U B
KOppeKTHOU opme PopMyIUpOBaThH CBOM BO3PAKEHUST, Pa3BEPHYTO U JIOTUYHO H3JIaraTh
CBORO TO“IKy BPCHHSI C UCITOJIB30BAHUECM SA3BIKOBBIX

CpPE/CTB.
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CoBMmecTHAsl 1eAATEJIbHOCTD:

MOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW U WHIUBUYyaIbHON
paboThI IPH PEILICHUN OMOJIOTMUECKOM MPoOIeMbl, 000CHOBBIBAThH HEOOXOUMOCTD
MPUMEHEHUS TPYNIOBBIX (JOPM B3aMMOJICUCTBUS MPHU PEIICHUN YUeOHOM 3a1auu;
BBIOMpaTh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBHI C y4eTOM OOIIIUX HHTEPECOB
U BO3MOXXHOCTEM KaXJOro 4YieHa KOJUIEKTHBA; NPUHUMATh €M COBMECTHOM

NEesSATeIbHOCTH, OPraHU30BbIBATh U KOOPJUHUPOBATH
JEUCTBUS TI0 €€ JOCTHKEHHUIO: COCTABJIATH IIJIaH ICUCTBUM, paclpeieisiTh POJIU C YIETOM
MHEHHUH YJ4aCTHUKOB, OOCYXK/JIaTh PE3y/IbTaThl COBMECTHOM paOOThI; OIICHUBATH KAYECTBO
CBOETO BKJIAJa M KAXKJIOT0 YIaCTHUKA KOMAHIbI B OOTIIHIA
pe3ynbTar Mo pa3pabOTaHHBIM KPUTEPHSIM; MpeajiaraTb HOBBIE MPOEKTHI, OLIEHUBATh

WJICU C MO3UIIUU HOBU3HBI,

OPUTHMHAILHOCTH, MPAKTUYECKOU 3HAUMMOCTH;
OCYIIECTBIISITh MO3UTUBHOE CTPATETMUYECKOE MOBEJICHUE B PA3TUYHBIX CUTYalIUsX,

IPOABJIATH TBOPYCCTBO U B006pa)KeHI/IC, OBITh HMHHUIIHMAaTHUBHBIM.

PerynsiTuBHBIC YyHHMBEpPCaJIbHbIE Y4eOHbIE JeiiCTBUS
Camoopranuzanusi:

MCIIONIb30BaTh OMOJIOTUYECKUE 3HAHUS JUISl BBIIBICHUS MPOOJIEM U UX PELICHUS
B JKM3HEHHBIX M YYEOHBIX CHUTYallHsX; BHIOMPATh Ha OCHOBE OMOJNOTMYECKHX 3HAHUIM

IIeJIEBbIE U CMBICTIOBBIE YCTAHOBKH
B CBOMX JICHCTBUSX M MOCTYIKAaX IO OTHOIICHHUIO K KUBOW MPUPOJIE, CBOEMY 310POBBIO
U 3J0pPOBBI0  OKPYKAaIOUIMX; CAaMOCTOSITEIBHO OCYIIECTBISTh IO3HABATEIbHYIO
JEATENIbHOCTD, BBISBIATH MPOOJIEMBI, CTaBUTh M (hOPMYIMPOBATH COOCTBEHHBIE 33]]a4H B
00pa3oBaTeIbHOM A TEIbHOCTH M )KU3HEHHBIX CUTYAIHSIX; CAMOCTOATEIBHO COCTABIATh
IUIaH peIIeHUs MPOOJIEMBI C YIE€TOM UMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHU; 1aBaTh

OLIEHKY HOBBIM CHUTYAallUsIM;

pacHuIMpsATh paMKU Y4eOHOTo IpeAMeTa Ha OCHOBE JIMUHBIX MPEATIOYTEHUH; AeTaTh

OCO3HaHHBII BEIOOP, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTh
3a pElLICHUE; OLIEHHBATh NMPUOOPETEHHBIH OMBIT; CHOCOOCTBOBATH (POPMUPOBAHUIO U
HPOSIBJICHUIO HIMPOKOW 3PYIUIMU B Pa3HBIX 00JACTSAX 3HAHUM, MOCTOSHHO MOBBIMIATH
CBOM 00pa3oBaTeNbHBIA U KYIbTYpPHBIN YpOoBeHb. CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBHI B 1€SITEIbHOCTD,
OLICHMBATh COOTBETCTBHE pE3yJbTATOB LEJISM; BJAJeTh HAaBBIKAMHU II03HABATEIbHON
pediekcuu Kak OCO3HAHUS COBEPIIAEMBIX IEHCTBUI M MBICIUTEIBHBIX MPOLIECCOB, MX
Pe3yJbTaTOB M OCHOBAaHMM, MCIOJIH30BATH MPUEMBI PEIIEKCUH AJIS OLEHKU CUTYyallWH,
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BBIOOpA BEPHOT'O PEIICHUS; OIICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATH PEIICHUS 110
WX CHWIKEHUIO; NMPUHUMAaTh MOTHUBBI U apryMEHTBl JPYrUX MIpPH aHAIU3e pe3yJbTaToB
EATEIILHOCTH.

Ilpunsitue ceds1 U Apyrux:
NPUHUMATH Ce0s1, TOHMMAas CBOM HEJIOCTATKU U JJOCTOUHCTBA,;
MIPUHUMATh MOTUBBI M ApTYMEHTBI JIPYTUX IIPH aHAIM3E PE3YJIbTaTOB ICATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPAaBO APYrHMX Ha OMIMOKY; pa3BHBaTh CIOCOOHOCTH
MOHUMATh MUP C TIO3UIIUH JIPYTOro YeIOBEKa.

INPEAMETHBIE PE3YJIbTATDBI

[IpenmerHbie pe3ynbTarhl ocBoeHus mporpamMmmbl COO mo O6uosoruu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crneuuduueckue s ydueOHoro mpeamera «buonmorus» HaydHbIE
3HAHUS, YMEHUS U CHOCOOBI JEHCTBHIMI 1O OCBOEHHUIO, WHTEPIPETALUU 151
npeoOpa3oBaHUI0 3HAHUN, BHUJABI JIEATEIBHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YYEOHBIX CHUTyallMsX, a TakKKe B peabHbIX
KU3HEHHBIX CUTYallUsX, CBS3aHHbIX C Owuonormed. B mnporpamMmme mnpeaMeTHbIe
PE3YJIbTATHI MPECTABIEHBI MO ToJaM 00y4eHHUS.

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10 kiiacce
JOJKHBI OTPaXKaTh:
c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTUH B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ((POPMUPOBAHNU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI
MHpa 1 HAy4YHOT0 MUPOBO33PEHUS, O BKIIaJ€ POCCUICKUX U 3apyOEKHBIX
YUEHBIXOHOJIOTOB B pazButue  Ouojoruu, (¢GYHKIHMOHAIBHOW TPaMOTHOCTH
YeJIOBEKA JUISl pELICHUS KU3HEHHBIX 337a4; YMEHUE PACKPBIBATH COAEPKAHUE
OMOJIOTMYECKUX TEPMHUHOB U TIOHATUHN: KU3Hb,
KJIETKa, OpraHu3M, MeTabonn3M (0OMeH BELIECTB U MpeBpallleHue YHEPTUn), FTOMEOCTa3
(camoperymsius), ypoBHEBasE OpraHU3alMsl )KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE
(penpoayKuus), HaCJIE€ACTBEHHOCTh, U3MEHUYHBOCTh, POCT U Pa3BUTHE; YMEHUE
u3jgaraTh ~ OMOJOTHMYECKHE TEOpUHU (knerouHas, XpOMOCOMHa,
MYTalMOHHAs1, IEHTpaJIbHAs 10rMa MOJIEKYJISIpHOM Onosorun), 3akonsl (I'. Mengens, T.
Moprana, H.J1. BaBunoBa) u yueHus (0 LeHTpax MHOrooOpa3usi U MPOUCXOKICHUS
KyJlbTypHBIX pacTenuil H.J. BaBuioBa), onpenensTe rpaHuLibl UX IPUMEHUMOCTH K
KUBBIM CHCTEMaM; YMEHUE BJIJIETh METOAAMH Hay4YHOT'O MIO3HAHUS B OMOJIOTHU:
HaOJII0IEHNE
Y ONMCAHME KUBBIX CHCTEM, IPOLIECCOB U SIBICHUI, OPraHU3alMsl U MPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BbIIBU’KEHUE TUNIOTE3bI, BHIBICHUE 3aBUCUMOCTH
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MEXTY UCCIIEAYEMbIMA  BEJIMYUHAMU, OO0BSICHCHHE MOJTyYEHHBIX

PE3yJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX MMOHSATUN, TCOPUN U 3aKOHOB, YMEHUE

JIeaTh BHIBOABl HAa OCHOBAHHMH MOJYYEHHBIX PE3YyJIbTAaTOB; YMEHHUE BBIICIAThH

CYIIECTBEHHBIE TIPU3HAKHA BHPYCOB, KJIIETOK IMPOKAPHOT

Y DYKAPHUOT, OTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, 0COOEHHOCTH IIPOIECCOB:

oOMEHa BEIIECTB M IMPEBPAIICHUS YHEPTUU B KJIETKe, (POTOCHHTE3a, TIACTUYECKOTO U

IHEPreTUYECKOro OOMEeHa, XEeMOCHHTe3a, MHTO3a, Meio03a, OIUIOOTBOPEHUS,
Pa3sMHOXXECHUS, HANBUYaIbHOTO Pa3BUTHS OpraHU3Ma

(oHTOTEHE3);

YMEHHE TMPUMEHATH TIOJIyYCHHbIC 3HAHUS I OOBSCHEHUS OMOJIOTHYECKUX
MIPOIIECCOB | SIBJICHUH, JJISl MPUHSTHS MIPAKTUIECKUX PEIICHU B TTOBCETHEBHON KU3HU
C IIeJTBI0 00ecTieueHust 0€30MaCHOCTH CBOETO 37I0POBbS U 3[I0POBbS OKPYKAIOITUX JIFOJIEH,
COOJIIOJIEHUSI HOPM TPaMOTHOTO TIOBEACHHSI B OKPYXAlOIIeH NPUPOIAHON cpene,
MOHNMAaHUE HEOOXOAMMOCTH HCTOIB30BAHUS JOCTHIKEHUN COBPEMEHHON OWOJIOTHH U
OMOTEXHOJIOTUHN JIsl palliOHAITBHOTO TPUPOIOTIOIB30BAHUS;

YMEHHE PelIaTh AIEMEHTApHbIC TEHETUYECKHE 3a/1a4l Ha MOHO- M TUTUOPHUIHOE
CKpEIIMBaHUE, CLIETIICHHOE HACleI0BaHNE, COCTABIISTh CXEMbl MOHOTHOPUIHOTO
CKpEIIMBAHUS IS PEACKa3aHUs HACICIOBAHUS MPU3HAKOB Y OPTAaHU3MOB; YMCHHE
BBITIOJTHSATH J1a0OpaTOpPHBIE U MPAKTUYECKHE PabOThI, COOII0OATh MTpaBUIIa

pu paboTe ¢ yueOHBIM U JIA0OPaTOPHBIM 000PYOBAaHUEM; YMEHUE KPUTUYECKH
OLICHUBATh U UHTEPIPETUPOBATH uHdopmaruio
OMOJIOTMYECKOT0 COAEPIKaHMSI, BKJIIOUAIOLIYIO TCEBIOHAYYHbIE 3HAHUS U3 PA3IMYHBIX
UCTOYHUKOB (CpelcTBa MacCOBOM HH(pOpPMAlMM, HAYYHO-TIOMYJISIPHBIE MaTepHaibl),
OTHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEAOBAaHWNH B  OWOJOTUH, MEAHIINHE,
OMOTEXHOJIOTUH; YMEHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHUS,
0000mmass OMOMOTHYECKYI0 HWH(OPMAIMI0O W3 HECKOJbKHX HWCTOYHHKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUNUHBIN anmapat OUOJIOTHH.

[IpenmeTHbIe pe3ybTaThl OCBOEHUS yueOHoro npenmera «buonorus» B 11 kiaacce
JOJIKHBI OTPaXKaTh:

C(bOpMI/IpOBaHHOCTB 3HAaHUU O MECTE U poim OMOJIOTHHU B CHCTEME HAYYHOTI'O 3HAHUA

€CTECTBEHHBIX HayK, B (GOPMUPOBAHNU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI
MHpa 1 HAy4YHOTO MUPOBO33PEHUS, O BKJIAJE POCCUICKUX U 3apyOeKHBIX
Y4EHBIXOHUOJIOTOB B pazButue  Ouonoru, GYHKIUOHATHHOW TPAMOTHOCTHU
YeJioBeKa ISl PEIICHUS dKU3HEHHBIX 3a1a4; YMEHUE PACKPBIBAThH COJCPIKAHUE
OMOJIOTMYECKUX TEPMUHOB U MOHSTUIN: BUJI, MOMYJISIIIUSA, reHO(OH/, SBOJIOLHUS,
JBIDKYIIME CHUJIBI ((DaKTOpPBI) HSBOJIOLMH, TPUCITOCOOIEHHOCTh OpraHU3MOB,
BUI000pa30oBaHue, 9KOJIOTHYecKue  (haKTOPbI, IKOCUCTEMA, MPOTYIICHTHI,
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KOHCYMEHTBI, PeIYIIEHTHI, LIETId MUTaHUSs, SKOJIOTUYECKas MUpaMuia, OMOreoleHo3,
ouocdepa; yMeHHE U3aratb OMOJOrMUECKe TeoOpun (IBOTIOLMOHHAS Teopust Y.
JlapBuHa, CHHTETUYECKAasi TEOPHS IBOJIOLIMH ), 3aKOHBI U 3aKOHOM €pHOCTH
(3apoasieBoro cxonctea K.M. bapa, uepeioBaHus IJ1aBHbIX HAIIPaBICHUN U MyTel
sommoniun A H. CeBepiioBa, yuenus o 6uochepe B.W. BepHaackoro), onpenensith
TPaHUIIBI X PUMEHUMOCTH K JKUBBIM CUCTEMaM; YMEHHUE BJIaJIETh METOJaMU HAydIHOTO
NO3HaHUs B OMOJIOrUH: HAOJIOIEHNE
Y OIMCAHUE JKUBBIX CUCTEM, MPOLIECCOB U SABICHUH, OpraHU3aIus U IPOBEACHHE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBIDKCHHUE TUTIOTE3bI, BHISIBICHHE 3aBUCUMOCTH
MEXTY UCCIICTYeMbIMH  BEJIMYMHAMH, 0o0BsICHEHUE MOJTYYECHHBIX
pEe3yJabTaTOB, UCIOIb30BAHHBIX HAYUHBIX MMOHITHH, TEOPUI U 3aKOHOB, YMEHHE
JIeNaTh BHIBOABl HA OCHOBAHHMM MOJYYEHHBIX PE3ylIbTaTOB; YMEHHUE BBIACIATh
CYILECTBEHHbIE TPU3HAKU CTPOCHHS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJISIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOr€OlIEHO30B U
HKOCUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHOW M3MEHUYUBOCTH, €CTECTBEHHOTO
oTOOpa, BUA000pa3oBaHus, MPUCIIOCOOTCHHOCTH OPTaHU3MOB, JEHCTBHS SKOJIOTMYECKUX
(dakTOpOB HA OpraHW3MBI, MEPEHOCA BEIIECTB M IMOTOKA JHEPTUM B IKOCHCTEMAaX,
AHTPOIIOT€HHBIX U3MEHEHUHN B 9KOCHCTEMAaX CBOEH MECTHOCTH, KpPYrOBOPOTA BELLIECTB U
OMOreOXMMUYECKUX IMKJIOB B Orocdepe; yMEeHUE MPUMEHATh MOJIYYCHHbIC 3HAHUS IS
OOBSICHEHHSI OWOJIOTUYECKUX TMPOIECCOB W SIBICHHUM, I MPUHATHS TPAKTHUECKUX
peleHui B MOBCEIHEBHOM JKU3HH C IEJTbI0 00ecTiedeH s O€30MacHOCTH CBOETO 3/I0POBbBS
U 3/I0pOBbS OKPYXKAIOIIMX JIOAEH, COOJIIOJIEHUST HOPM TPaMOTHOIO TOBEICHUS B
OKpYKalolllel MpUPOAHON cpelae, NOHMMaHHE HEOOXOAUMOCTH HCIOIb30BaHUS
JOCTHKCHU COBPEMEHHOW OWOIIOTMH Ml PalMOHAIBLHOTO TPUPOJIOOIH30BAHMS,
YMEHHUE peliaTh dJIeMEHTapHbIe OMOOTHYECKHUE 3a/1a4H, COCTABIISITH CXEMBI
NEpPEeHOoca BEIIECTB U HHEPruu B dKOocHcTeMax (LeNHU MUTaHUsS); YMEHUE BBINOJIHATH
n1abopaTopHbIE U MPAKTHUYECKHUE PadOThI, COOMI0ATh MpaBUiIa
npu paboTe ¢ y4eOHBIM M JAOOPATOPHBIM OOOPYIAOBaHHUEM; YMEHHE KPUTHYECKH
OLICHUBAaTh M HHTEPIPETUPOBATh HHMOPMAIUI0O OHOJOIMUECKOTO  COACPIKAHUSA,
BKJTIOYAIOIIYIO MICEBIOHAYYHbIC 3HAHUS U3 Pa3IMYHbBIX UCTOYHUKOB (CPEICTBA MacCOBOM
uHopmaly, HAyYHO-TIONYJSPHbIE MaTepHUasibl), paccMaTpuBaTh  IJIOOATbHBIC
HKOJIOTUYECKUE MPOOJIEMbl COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOLIEHUIO K HUM
COOCTBEHHYIO TMO3HUIIMI0; YMEHHE CO3[aBaTh COOCTBEHHbIC NHCHbMEHHBIE U YCTHBIC
cooOIIeHus1, 00001as
OMOJIOTHYECKYI0 MH(OPMAIMIO U3 HECKOIBKUX MCTOUYHHMKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUWHBIN anmapat OUOJIOTHH.
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TEMATUYECKOE
INJIAHUPOBAHMUE
10 KVIACC
HanmenoBanue
Ne KomnuecTBo OcCHOBHBIE BUIBI 1€ATEIbHOCTHA
pa3iesoB U TEM [TIporpammHoOe conepxaHue
/i 4acoB 00 y4Jaromuxcs

y4eOHOro nmpeamMera

Tema 1. buoJiorusi Kak HaykKa

1.1

buojsiorus B cucreme
HAayK

buonorus kak Hayka. CBA3u OMOJIOTUU C
0OIIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMHU HayKaMU,
dbunocoduelt, penurueit, STUKOMH,
ACTETUKON U TTpaBoM. Ponb Ouosorun B
(hopMHUPOBAaHUN COBPEMEHHON HAyIHOM
KapTuHbl MUpa. Cucrema
OMOJIOTUYECKUX HaYK.

Hemoncmpayuu:

llopmpemuwi: Y. [lapBun, I'. Menaens,
H. K. Konbnos, /[. Yorcon u ®@. Kpuk.
Tabauywvt u cxemol: «MeTOIbI TO3HAHUS
KUBOU IPUPOJIBI»

PackpeiBaTh copep:kaHue TEPMUHOB U
MOHATHI: HAYYHOE MUPOBO33PEHUE,
Hay4Hasi KapTHHA MUpPa, HAyYHbIN
METO/I, TUIIOTE3a, TEOPHSI, METOBI
UCCIIEIOBAHUS.

XapakTepu3oBaTh OMOJIOTHIO KAaK HAYKY,
€e MECTO M POjib Cpeau JpPYrux
€CTECTBEHHBIX HaYK.

[lepeuncnsaTe pazgenbl OHOJIOTHU B
COOTBETCTBHE C OOBEKTaMU H3y4YEHUS.
Ha3eiats BaXKHEUIIINE oTpaciiu
OMOJIOTMYECKUX 3HAHUW W  3aJayu,
crosimue nepea ouonorueit XXI B.
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1.2 | Metoasl MMO3HAHUS
YKABOU TIPUPOJIBI

MeTtopbl MMO3HAHUS KHUBOM
MIPUPOJIBI (mabmronenue,
SKCIIEPUMEHT, OIIMCaHME,
MU3MEPEHHE, KJaccudukanus,

MOJICITMPOBAHKE, CTATUCTUICCKAS
00paboTKa JaHHBIX).

PackpbiBaTh conepkaHME TEPMHUHOB
Y TIOHATHUM: HAYYHBIA METOJ, METO/IbI
HCCJIEeOBaHUS.

XapakTepu3oBaTb OCHOBHBIE  METOJIbI
MIO3HAHUS )KUBOU TIPUPOIBI: HAOTIOACHHUE,
DKCIIEPUMEHT, ONIMCAHUE, U3MEPEHHUE,

Jlemoncmpayuu:

Tabauywvt u cxemol: «MeTOIbI TO3HAHUS
YKUBOU IPUPOJIBI».

Jlabopamopnusvie u npaxmuueckue
paoomuwi:

[IpakTnueckas padora Ne 1.

«/cronp30BaHKuEe pa3IUuIHBIX METOIOB
MIPH U3YYCHUU OMOJIOTHYECKHX
00BEKTOB

KJ'IaCCI/I(bI/IKaHI/Iﬂ, MOJCINPOBAHUC,
CTaTUCTHUYCCKaAsA 06pa60TKa JaHHBIX

Htoro yacoB 1o teme

2

Tema 2. 7KuBble cUCTEMbI U MX OPTaHU3AIUSA
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2.1

buonornueckue
CHUCTEMBI, TPOLECCHI
Y UX U3YYCHUE

Kusbie cuctembl (OHMOCHCTEMBI)
KaK TpeIMeT U3y4eHus: OMOJIOTHH.

Otanune JKUBBIX CHCTEM oT

HEOPraHUYECKOU MIPUPOJIBL.
CaoiicTBa OmocucTeM U HX
pasHooOpasue. YpoBHH
OpraHu3aluu OMoCHCTEM:
MOJIEKYJIIPHBIMH, OpPraHOUJHO-
KJICTOYHBIH, OPTraHU3MEHHBIM,

MOIMYJISLMOHHO-BUIOBO,
3KOCUCTEMHBIN
(OnoreoLeHOTUYECKHUIA),
OounochepHbIil.

Haykwu, nsyqatoriue 6uocucremMsl Ha

Pa3HBIX YPOBHSX OpPraHU3AIUU.

PackpeiBath comepkaHne TEPMUHOB U
MOHATUI:  CHCTEMa, OHOJOorHYecKas
CHUCTEMA, BJIEMEHTBI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CHCTEM,
oOMEH BENIECTB, Pa3MHOXXEHHUE, PpOcCT,

pa3BUTHE, HACJIEICTBEHHOCTb,
U3MEHYUBOCTD, pa3apaxuMocCTh,
HHEPro3aBHUCUMOCTb, YpOBHU

opraHuzainuu  Ku3Hu  (Omocucrtem).
XapakTepru3oBaTh PUHIIUATIBI
opraHu3anuu OUOCUCTEM: OTKPBITOCTD,
BBICOKAs YHOPSIAOYEHHOCTb,
caMoperyJmsiuus, UEPapXUYHOCTb.
[lepeunciisiTe yHUBEpCAIBHBIE CBOMCTBA
YKUBOTO: €IUHCTBO XUMHYECKOTO
COCTaBa, pa3pa)kuMOCTh, IBUKECHHUE,
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Jlemoncmpayuu:

Tabauyvl u cxemovl: «OCHOBHBIE
MPU3HAKU KU3HW», «YPOBHU
OpraHu3aluu JKUBOU

pupoab». Mozaenb MOJEKYIbI
JTHK

roMeocTas, pPOCT U pa3BHUTHE,
HACJICACTBEHHOCTh, M3MCHUYHMBOCTD,
ABOMIONIMS  (MIPUCIIOCOOJICHNE K
VU3MCHSFOIITUMCS YCIIOBHSIM).
[IpyBOIUTE TIPUMEpPHI OHOCUCTEM
pa3HOTO YpPOBHSI OpPraHM3aIlluud |
CpPaBHMBATh TIPOSIBJICHUS CBOWCTB
YKUBOTO Ha Pa3HBIX YPOBHSX.

XapakTepu30BaTh OCHOBHBIC
MPOIIECCHI, MTPOTEKAIOIIUE B
onocucreMax: oOMEH BEIIECTB U
MIPEeBpaIICHNE YHEPTUH,
CaMOBOCIIPOM3BEICHUE,
camoperyJsinus, pazsutue. CoOmoaaTh
npaBuiia OEpPeKHOr0 OTHOIICHHS K
JKMBOW MIPUPOJAE

Hroro yacoB no treme

1

Tema 3. XuMH4YeCKHil COCTAB U CTPOEHHE KJIETKH
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3.1

XUMHUYECKHH COCTaB
kiaeTkdn. Bonma u
MHUHEPAIbHBIE COJIU

XUMHUYECKUU COCTaB KJIETKHU.

XUMHUYECKHUE DJIEMEHTHI:
MAaKpOd3JIEMEHTHI,

MUKPODJIEMEHTHL. Bona wmu
MUHEPAITbHbBIC BEIIECTBA.

OyHKIIMKA BOABI U MUHEPAIBbHBIX
BeliecTB B kietke. [lognepkanue
OCMOTHYECKOT0 Oananca.
Hemoncmpayuu:

Juacpammor: «Pacmipenenenue
XUMUYECKUX IJIEMEHTOB B HEKHUBOM

PackpriBaTh copepkaHue TEPMUHOB U
TIOHSTHIA: DJIEMEHTHI-OMOT €HBI,
MakKpO3JEMEHTbl, = MHUKPOIJIEMEHTHI,
MUHEpaJbHbIE BEUIECTBAa, MOJIEKYyJa
BOJIbI KaK JTUTIOJb, BOJIOPOIHBIEC CBSI3H;
ruapodunbaeie U ruapodoOHbIe
BEILIECTBA.

Jloka3pIBaTh E€AMHCTBO 3JIEMEHTHOIO
COCTaBa KaK OJTHO U3 CBOMCTB KUBOTO.

PacnpeneJmTL XUMHUYCCKHUC 3JICMCHTDI

npupoae», «PacipeneneHne XUMUIECKUX
9JICMEHTOB B JKMBOU mpuponae». Tabauywvl
u cxemwr. «llepmogmyeckass Tabiuia
XAUMHYECKHUX DJIEMEHTOBY,

«CTpOCHI/Ie MOJICKYJbI BOAbLI»

Mo TpynmaMm B 3aBUCUMOCTHU oT
KOJIMYECTBEHHOT'O TPEICTaBUTEILCTBA B
OpraHu3Me;  XapakTepu3oBaTb  POJb
OTJICJIbHBIX DJIEMEHTOB.

BbIsBaAATE  CBSI3B MCXKOAY COCTaBOM,
CTPOCHHUCM MOJICKYJIbI  XMUMHYCCKOTI'O
COCIUHCHUA U €TI0 q)YHKI_[I/IHMI/I B KJICTKC
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3.2 | benku. CoctaB w benku. CocraB u cTpoeHHE OEIKOB. PackpbiBaTh comepxaHue TEPMHUHOB U
CTpOocHHUE OEITKOB AMUHOKHCIIOTE — MOHOMEpPBI OEJIKOB. MOHATHUH: OEJIKH, MTOJIMMEPHI, MOHOMEPBI,
HesaMeHnMEIe - saMeHMMble | @MUHOKHCIIOTBI,  HENTHAHAS  CBS3b,
AMUHOKMCJIIOTHI. AMHWHOKHUCIIOTHBIN TOTHICITHA, ACHATypatii.
_ | XapakTtepu3oBaThb OCJIKH KaK KJacc
coCTaB. YPOBHU CTPYKTYphl O€IKOBOIA ..
OpraHUYECKUX COEIMHEHUI;
MOJIEKYJIbI ~ (TIepBUYHAsl, BTOpPUYHAs, KITacCHHUIMPOBATH WX TO CTPOEHHIO
TPETHUYHAS U YETBEPTUYHAS CTPYKTYPA). (rmoOynsipHbIe U PUOPHILISPHBIE OCIKK),
XUMHUYECKHE CBOMCTBA OEJIKOB. TIEPEUNCTIATH 51 XapaKTepPU30BaTh
buonornueckue GyHKIMyu 6€IKOB. Gynkumu 6en1KoB
Hemoncmpayuu:
Tabauywl u cxemvt: «CTpOEHHUE MOJICKYJIBI
Oekay.
Obopydosanue: CBETOBONH MUKPOCKOTI,
MHKpPOTpernapaThl
3.3 | depMeHTHI — depMeHTHI — OMOJIOTHYECKUE PackpbIBaTh comepkaHue TEPMUHOB U
OuonornuecKue KaTaJau3aTopBbl. MOHATUI: (EPMEHTBI, aKTUBHBIA IEHTD,
KaTaJln3aTOpbl Crpoenue (epMeHTa: AKTUBHBIA LEHTP,| CyOCTpaTHAs crenuGUUHOCTb,
cyOcTpaTHas CIeU(PUIHOCTb. KO(EepPMEHTHI, OCIKN-aKTUBATOPHI n

KodepmenTsl. Butamunbl. Otnngus
dbepmeHTOoB

OCJIKU-UHTUOUTOPHI.

VYka3pIBaTh OTIUYMS (HEPMEHTOB
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OT HEOPTraHUYECKUX KaTaJIu3aToOpoB.
Jlemoncmpayuu:

Tabauyer u cxemvt: «CTpoeHUE
dbepmenTay.

Obopyoosanue:  000pyIOBaHUE

JUIsl  TIpOBECHUS HAOJIOICHUH,
U3MEpEHUuH, HKCIIEPUMEHTOB.
Jlabopamopnusie u npakmuueckue
pabomoi:

Jlaboparopnas pabora Ne 1. «M3yuenue
KaTaIUTUYECKON aAKTUBHOCTH
(epMeHTOB (Ha MpUMepe amusa3bl WIH

KaTayasbl)»

OT HEOPraHWYEeCKUX KaTaJu3aTOpOB.
OOBsICHATH, pONib  (PepMEHTOB B
(G YHKIIMOHUPOBAHHUH )KUBBIX CHCTEM, B
MPOMBIIIVIEHHOCTH, B MEIWIIMHE, B
MMOBCEIHEBHOM JKM3HU UeJIOBEKa
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3.4

Vriesoapl. JIunmuael

VYTIeBobI: MOHOCAXapHUIhI (TITFOK03a,
prb03a u ne3o0kcupru003a), Tucaxapuabl
(caxapo3a, 1JakTO3a) U MOJIMCaXapy/ bl
(Kpaxmai, rJIMKOTeH, EUTI0I103a).
buonorundeckue GyHKIMH yTI€BOAOB.
JIumu et TPUTITULICPHUIBI,

dbochonunuabl, CTEPOUIHI.

[MunpodunsHO-TUAPODHOOHBIE CBOWCTBA.

buonornueckne (GyHKIMHM JUTHAIOB.
CpaBHeHUE YrieBOJOB, OCIKOB W
JUNUAOB KaK MCTOYHHUKOB JHEPIUH.
Jlemoncmpayuu:

Tabauywvl u cxemol. «YTICBOIBIY,
«JIummmaeny.

PackpbiBaTh copep:kaHue TEPMHHOB U
MOHATHUM: YIJIEBOJBI, MOHOCAXapHJbl,

Aucaxapuabl, IMMOJUCaxapuJbl, I'JIFOKO3a,

pubo3a,  Je30KCcHpHO03a,  caxaposa,
JIAKTO3a, MajbTO3a, IEJUTI0JI032
(keTuaTka), Kpaxmail, TJIMKOTEH;

JUNUABL, TPUTIMLEPUAbl (KUPbI, Macia),
dbochomumub, CTEPOUJIBI.
XapakTepu30BaTh YIJIEBOMABI,  JIMIUIBI
KaK KJIaCC OPraHWYECKUX COCUHEHUN.

KnaccuuunpoBaTh yrieBoabl U JIUIHIbI
[0 CTPOEHUIO; MNEPEUUCIATh (DYHKIHMH
YIJI€BOJOB U JIMITHJIOB.

Obopyoosanue: 000pyTOBaHUE
JUTsL TIPOBEICHUST HAOJIIOICHUH,
MU3MEPEHUN, IKCIIEPUMEHTOB

CxemaTudeckn wu300pakaTb CTPOCHHUE
MOJIEKYJ YTJI€BOIOB, JIMTUIOB
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3.5 | Hykneunossie Hyxkneunossie kucnorsl: JIHK u PHK. | PackpeiBath comep:kanve TEpMUHOB U
kucinorsl. ATD Hyxkneoruapt — MOHOMEpHI | IOHSATUN: JE30KCUPUOOHYKIICHHOBAs
HYKJIEHMHOBbIX KucnoT. Crtpoenme u | kumcnmora (JAHK), pubGonykmenHoBas
byakuuu JJHK. Ctpoenue m yHKIMM | KMClIOTa (PHK), HYKJICOTH]I,
PHK. AT®: crpoenue u QpyHKIUU. MOJIMHYKIICOTUIHAS LIETb
Jlemoncmpayuu: (MTOJIMHYKJICOTHT), KOMILIEMEHTAPHOCTb,
llopmpemuwi: [Ix. Yorcon, @. Kpuk, bynkauun JIHK (xpaneHue u mepenada
M. Yunkunc, P. ®pauxnmus. Tabauyv HACJICZICTBEHHON HH(OpPMAIINK); BUIBI
U cxemol: PHK (undopmanrionHas, TpaHCIIOpTHas,
«HyxneunoBbie kucnotsl; JJHK, pubocoMaiibHas); aneHo3uHTpudochar
«buocunre3 Oenka», «CTpoeHue (ATD), MakKpOdpruueckas CBSI3b.
MosieKysibl ATO». XapakTepu3npoBaTh HYKJICUHOBBIE
ObopydoeaHue. CBETOBOW MUKPOCKOTII, KHUCJIOThl KaK XHMHWYECKHUE COCIMHEHUS
MHUKpOHpeHapaTsl 51 HOCHUTEIIA HACJICJICTBEHHOU
uH(dOopMaLHH.
OTtMmeuaTh OCOOEHHOCTH  CTPOEHUS
MOJIEKYJ HYKJIeMHOBBIX KucioT (IHK,
PHK) u ATO.
CxemMaTH4EeCKH M300pakaTh CTPOCHUE
HYKJIEOTUIOB, MOJIEKYJI HYKICHHOBBIX
kucior, ATO
3.6 | Uctopust u meTozs [uTonorusa — Hayka O KIETKE. PackpeiBaTh conmep:kaHuE TEPMHUHOB

VU3YUYECHUS KIJIETKH.
Knerounas teopus

Knerounas teopus — mnpumep
B3aUMOJICHCTBUA UJIeh U (HaKTOB

M TIOHATHM: KIETKa, IHMTOJIOTHS,
PacKpbIBaTh COJICPIKaHNE MOJIOKEHUMN
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B HAYYHOM IO3HAHHUH.
MeTtobl U3ydeHUsl KIIETKU.

Hemoncmpayuu:

Ilopmpempui:

A. Jlesenryk, P. I'yk, T. IlIBann, M.
Mnennen, K. bap, P. Bupxos.
Obopydosanue: CBETOBOHM MHUKPOCKOII,
MUKpOTpernaparsl pPaCTUTENbHBIX,
KUBOTHBIX W OaKTepUaTbHBIX KJETOK;
PUCYHKH c  mukpodororpadusimMu
KJIETOK, TIOJY4YeHHBIE C MOMOIIBIO
CBETOBOTO M 3JIEKTPOHHOTO MUKPOCKOTIA

KJIETOYHOU TEOPHUH.

[lepeuncniaTs 151 XapaKTepU30BaTh

OCHOBHBIE METO/Ibl U3YUECHHUS KIIETKHU:
(IpUrOTOBJICHUE CPE30B, OKpaIlMBaHMUE,
MUKPOCKOMMPOBAHUE,
HEHTPU(PYTUPOBAHKE, KYTHbTUBUPOBAHKE
KJIETOK U TKaHEM )
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3.7

Kerka xak
IIEJIOCTHAS
»KUBast
cHCTEMa

KireTka xak 1e1ocTHas )KUBasi CHCTEMA.
OO0mme npu3HAKK KIETOK: 3aMKHYTas
HapyxHasi meMOpaHna, mosekynbl JIHK
KaK TCHETHYECKWH ammapar, cucreMa
cuHTe3a Oenka. TUIbI KIETOK:
AYKapUOTUYECKAs U MPOKAPUOTUUECKAS.
Ocobennoctu CTPOCHHS
IPOKAPUOTUUECKOMN KIETKHU.

Knerounas crenka 6akrepuii. CTpoeHue
DYKapHOTUYECKON KIIeTKHM. OCHOBHBIE
OTJIMYMS PACTUTENBHON, )KMBOTHOW U
rpubHOl  kjeTku.  [loBepXHOCTHBIE
CTPYKTYpbl ~—  KJIETOYHas CTEHKa,
TJIMKOKAJIMKC, 170'¢ GyHKUUU.
[Inazmarnyeckas memOpaHa,

PackpeiBaTh conepkaHuE€ TEPMHUHOB U
MOHATUH: KIETKU  (DyKapUOTHUYECKas,
MPOKAPUOTUYECKasl),  IUIa3MaTHYecKas
MeMmOpaHa (T1a3MalieMma), TITMKOKaINKC,
TPaHCTIOPT BEILIECTB (acCUBHBIN,
aKTUBHBIN), HHAOUUTO3  ((arouuros,
MUHOIIMTO3),  JK30I[MTO3,  KJETOYHAas
cTeHKa, Hykjeoun. CpaBHUBATh MEXIY
coboi AYKapUOTUYECKUE u
MPOKAPUOTUYECKUE KIJIETKH;, OTMEYaTh
CXOJICTBO U Pa3JIMUMs B CTPOCHUU KIIETOK
OaxkTepuii, >KUBOTHBIX, PACTCHHM U
rpudoB
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€€ CBOMCTBA U (PYHKITUH.
Hemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T.
[[IBann, M. Ilnelinen, K. bap,

P. Bupxos.

Tabnuyet u  cxemwvr.  «CtpoeHue
AYKapUOTUYECKOU KIETKM», «CTpOCHUE
KAUBOTHOMN KIIETKI, «CTtpoeHue
pacTuTenbHON  KIeTKn», «CTpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

Obopydosanue: CBETOBON MUKPOCKOII,
MHUKPOIIPErapaThl paCTUTEIBHBIX,
KUBOTHBIX M OAKTEPHAIILHBIX KIIETOK
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3.8

Ctpoenue
3YKapUOTHUYECKON
KJICTKH

[uTonmazma u ee OpraHouIbI.
OnHOMeMOpaHHbIE OPTaHOUIbI KIIETKH:
OIIC, anmapar ['onbpIku, JIM30COMBI.
[TonyaBTOHOMHBIE OPraHOU Bl KJIETKH:
MUTOXOHJIPUH, MJIACTHU/IBI.
[IpoucxoxaeHue MHUTOXOHAPUA U
iactul. Bunabl mactu.
HememOpanHbie opraHonibl KJIETKU:
prUOOCOMBI, KJIETOYHBIN LEHTD,
LEHTPUOJIN,PECHUYKH, KIYTUKH.

OyHKIIUU OpPraHOUJIOB KJIETKH.
Bxmouenus. Snpo — perymsaTopHbI
LHeHTp KaeTku. CTpoeHue sapa: saepHast
000104uKa, KapuoriazMa, XpoMaTHH,

PackpeiBaTh copepkaHue TEPMUHOB U
MOHSATHUM:  ITUTOIUIa3Ma,  OPraHOMJIbI,
sHpomasmarudeckas  cetb  (OIIC),
anmapat [ onbIKu, TM30COMBI, BaKyoOJlb,
MUTOXOHAPUH, TIIACTHIBI (XJIOPOILIACTHI,
XPOMOTLIACTHI, JICUKOTLITACTHI),
pUOOCOMBI, MUKPOTPYOOUYKH, KIIETOUHBIH
HEHTP (ueHTpocoma), PECHUYKH,
KT'YTUKH, BKIIIOUCHHS, SIPO, sACpHAS
0o00JI0YKa, KapuomiasMa, XpOMATHH,
SJIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE
YKapUOTHUYECKOM KIIETKH I10
U300paXeHUsIM U Ha
MUKpOMpernaparax;
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ANPBIIKO.  XpoMOCOMBI.  TpaHcmopt
BELIECTB B KIIETKE.

Jlemoncmpayuu:

llopmpemuwi: A. JleBenryk, P. I'yk, T.
[[IBann, M. Ilnelinen, K. bap,

P. Bupxos.
Tabnuyvr  u

cxemul:  «CTpoeHHe

HYKapUOTUYECKOMN KIETKN», «CTpoeHue

KAUBOTHOMN KIIETKI, «CTtpoeHue
pacTuTenbHON KIeTKn», «CTpoeHue
MPOKAPUOTUYECKOM KIIETKI,

«CTpoeHue sapa KIETKI.
Obopydosanue: CBETOBOM MHUKPOCKOII,
MUKpPOIPETapaTbl  PaCTUTEIbHBIX U
KUBOTHBIX KJICTOK.

Jlabopamopnsle u npakmuueckue
pabomol:

JlaGopatopnas pabora Ne 2. «I3yyenue
CTPOCHUS KJIETOK PACTCHUM, )KUBOTHBIX U
OaKkTepwii Mo MUKPOCKOTIOM Ha TOTOBBIX
MHUKpOIIperapaTax i uX OIMMCAHHIE)

KJIacCU(PUIIMPOBATh OpPraHOWAbl B
3aBUCUMOCTH OT OCOOEHHOCTEW HX
CTPOCHHUS (omHOMEMOpaHHBIE,
JTByMEMOpaHHbIE, HEMEMOpaHHBIC);
byHKIUHA
OpraHoujia B KJIETKeE.

OTHCHIBATH KaKI0TO
XapakTepu30BaTh KJIETOYHOE SAPO KaK
MECTO XpaHEHHUs], nmepeaadn (yABOCHHE
XpOMOCOM) U pealiu3aluu
(TpaHCKpUTIIIKSA) HACIEICTBEHHOU
UH(}OpMALIMK KIETKH.

[lepedncnsaTe ¥ OMUCHIBATH KOMIIOHEHTHI
sypa U ux QyHKIIHH;

CxemMaTU4YHO U300pakaTh CTPOCHHE
pPACTUTEIIbHON U KUBOTHOU KJIETKH.

OOBACHITH OMOJIOTHYECKOE 3HAYCHUE
TpaHCIIOpTa BEIIECTB B KJIETKE

HToro yacos 1o teme 8

Tema 4. ’Km3HeaeaTeILHOCTH KJIETKH
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4.1

OOMeEH BelecTB.
IInactuueckuii
ooMeH. DoToCcHHTES.
XeMOCHHTE3

OOMEH BemecTB, HWIM META0OIM3M.
Accumuiisinius (TIJIaCTHYECKUNH OOMEH)
U JUCCUMUIAINS  (SHEPreTHYSCKUI
00MEH) — IB€ CTOPOHBI €IMHOTO

PackpbiBaTh conepxanue TEPMHUHOB U
MOHATUI: 0OMEH BEIECTB U
IpeBpalleHrue SHEePrun (MEeTaboIU3M),
ACCUMUJISIIINS, TUTACTUYECKH OOMEH,
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npouecca Merabonusma. Posib 3akoHOB
COXpaHEHMS BEIIECTBA U YHEPIUU B
MOHUMAaHUU MeTabonm3Ma. THIbl
0oOMEHa BEIeCTB: aBTOTPO(PHBINA U
rerepoTpodHbIii. Ponbk dhepMeHTOB B
0OMEHE BEILECTB U IPEBPALLEHUN
JHEpruu B KieTke. POTOCUHTES.
CaertoBast 1 TeMHOBast (pa3bl
dorocunTesa. Peakiuu porocunresa.
D¢ hHEeKTUBHOCTD dboTocuHTE3A.
3HaueHue (HOTOCUHTE3A JUIS KU3HU Ha
3emne. BimsHue ycnoBuil cpeapl  Ha

(hOTOCHHTE3 1 CITOCOOBI TTOBBIIICHHS €T0

OPOAYKTUBHOCTH Yy  KYJBTYPHBIX
PacTEeHUMN.

XEMOCHUHTES.

XeMOCHHTE3UpYIOIINe  OaKTepuu.

3HayeHHUE XEeMOCHUHTE3a JJIs )KU3HU
Ha 3emie. [emoncmpayuu:
llopmpemui: K. A. Tumupsizes.
Tabruywvl u cxemvl: «XIJIOPOIIACTY,
«DoTOCHHTE3

JUCCUMUJISIIIUS, SHEPTeTUYECKU OOMEH,
dboTtocunTes, Gporonus,
dbochopurpoBaHre, IEPEHOCUHK
MPOTOHOB, XEMOCUHTE3.

OmnuceiBaTh (POTOCUHTES, MPOIIECCHI,
MIPOTEKAIOIINE B CBETOBOM U TEMHOBOM
dbaze.

BpISIBAATH NPUYMHHO-CIIEICTBEHHbIE
CBSI3U MEK]1y MOTJIOIIEHUEM COTHEYHOM
HHEPTUU XJIOPODUIIIOM U CUHTE30M
Monekyn ATO.

CpaBHHMBATh UCXOJHBIC BEIIECTBRA,
KOHEUHBIE MTPOIYKTHI U YCIOBUS
IIPOTEKAHUS PEAKLIMI CBETOBOM U
TEMHOBOM (pa3bl POTOCHUHTE3A;
CpaBuuBath (POTOCHUHTE3 U
xemocuHTe3. OleHUBaTh 3HAUCHUE
dboTocuHTE3a U XEMOCUHTE3a ISl
JKU3HU Ha 3eMJie
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4.2

DHEPreTUYECKui
oOMeH

DOHepreTuueckuii 0OOMEH B KJIETKE.
Pacmierienue BeliecTB, BBIJICICHHE U
AKKyMYyJINPOBAaHHE YHEPTUU B KIIETKE.
DTarbl 3HEPreTUHIeCKOro 0OMeHa.
I'mukonus. bpoxxeHue u ero BUIBbIL.

PackpeiBaTh copepkaHue TEPMUHOB |
NOHATUH: DYHEPreTUYecKuidi  OoOMeEH,
TJIMKOJIM3, MOJIOYHOKHCIIOE OpOKeHHE,
CIIUPTOBOE OpOKEHUE, OMOJIOTUIECKOE
OKHCIICHUE, KIICTOYHOE JIbIXaHUE,
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Kucnoponnoe okucnenue,

WJIU KJIETOYHOE JIbIXaHUE.
OxucnurenbHOe POoCcHOpUIMPOBAHHE.
O GhHEeKTUBHOCTh  HDHEPIETHUYECKOTO
oOMeHa.

Jlemoncmpayuu:

Tabauywl u cxemvl: « TUIBI TUTAHUSY,
«Metabonuzm», « MUTOXOHAPUSIY,

«OHEPreTUIECKUi 0OMEHY

TUCCUMMIIISALNSA, (DEPMEHT.
XapakTepu3oBaTh OOMEH BEIIECTB U
IpeBpallieHrue YHEepPrun (MeTaboIU3M)
KaK OJIHO UX CBOWMCTB KHUBOTO.
[lepeuncisiTe 0COOCHHOCTH
TUIACTUYECKOTO ¥ SHEPIreTUYECKOT0
oOMeHa B KJIETKE; YCTaHABINBATh
B3aMMOCBSI3b MKy HUMU. Paznnuath
THUIBI OOMEHA BEIIECTB B KIIETKE:
aBTOTPO(HBIMN U reTepoTPOdHBIN.

OnuceiBaTh ATalbl JHEPreTUYECKOro
obmeHa (TOATOTOBUTENBHBIM,
OCECKUCIOPOJHBIN, KUCIOPOAHBIN) U
CpaBHMBaThb  MX  MEXAy  COOOHW.
XapakTepu3oBaTh Peakiuy TIIUKOJIMN3A,
OpOKeHHUs,  KJIETOYHOIO  JbIXaHHS;
BBISIBIIATH  MPUYMHHO-CJIEJICTBEHHbIC
CBSI3U MEXJY TJIMKOJIU30M, KJIETOUYHBIM
JIbIXaHUEM M CUHTE30M MoJsieKkysa ATO.

CpaBHUBaTH a3 pexTUBHOCTD
OECKHCIOPOTHOTO M KHCIIOPOJIHOTO
HTaIoOB
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4.3

buocunres 0enka

Peakiiun maTpuyHOro cuHTesa.
I'enernueckass wndopmamms u JIHK.
Peanu3zanus renernueckoi nHpopmauu
B KJIETKE. | €eHETUUECKUI KO/ U €ro

PackpeiBath coaep:kaHne TEPMUHOB
1 MOHSATHM: T€H, TCHETUYCCKUM KOJI,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIUA,
TPaHCIALMA, KOJIOH, aHTUKOJIOH,

CBOMCTBA. TpaHCKpUIILMS — MAaTPUYHBIN
cunte3 PHK. Tpancnsanus — 6uocunTes
oenka. Oransl TPAHCISIIIIH.
KonupoBanue amuHOKuCIOT. P omb
pubocoM B OwocuHTe3e  Oerka.
Hemoncmpayuu:

Ilopmpemwi: H.K. Konb1os.

Tabnuyer u cxemvt: «Ctpoenue [JTHK»,
«Ctpoenue u GyHKIIMOHUPOBAHKUE TEHAY,
«CunTte3 6enkay, «Pemmkamus JTHK,
«l'eHeTHUECKUU KOII».

Obopyoosanue.: MOJEIH- AaNTUTAKAITAN
«Y neoenne JIHK u Tpanckpunuus,
«buocunTe3 Oenka

pubocoMa, IIeHTpaIbHAS JI0rMa,
MOJIEKYJISIpHasi OMOJIOTHSI.

Onpenenars CBOMCTBA T'€HETUYECKOTO
Kofa (TPUIUIETHOCTb, OJHO3HAYHOCTH,
BBIPOXKJEHHOCTb, YHUBEPCAIIBHOCTb,
HENEPEKPbIBAEMOCTh, HEMPEPHIBHOCTB ).
OnuceiBaTh JTaIlbl peanusanuu
HACJIEICTBEHHON MH(OpMAIUU B KIIETKE.
CpaBHUBaTh  peakUMM  MaTPUYHOIO
cunte3a mosiekyn PHK u Genka B kietke
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4.4

Hexnerounnie
(hOpMBI KH3HU —
BUPYCHI

Hexirerounbie GOpMBbI )KU3HU — BUPYCHI.
Uctopus otkpeitus BupycoB (. W.
NBanoBckuit).

Oco0eHHOCTH CTPOEHUS U

KU3HEHHOTO ITUKJIa BUPYCOB.
bakrepuodaru. bone3nu pacrenuii,
KUBOTHBIX M YEJIOBEKA, BHI3bIBAEMbIEC
BHUPYCAMH.

Bupyc umMmyHoepuIMTa YenoBeKa
(BUY) — Bo3OyauTebH

CIIM[da. OOpatHas  TpPaHCKPUIIIHUA,
peBepTa3a u MHTEerpasa.
[Tpodunakrrka pacrpoCcTpaHeHUs

BHUPYCHBIX 3a00JIEBAHU.

PackpsiBaTh coliepKaHU€ TEPMUHOB
U TIOHSITUWA: BUPYC, BHUPYCOJIOTHS,
Karcu/I, Oaktepuodar,  BHUpPYC
uMMmyHoieuinta yenoseka (BUY),

OHKOI'€HHbIE BUPYCHI.

XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOYHYIO bopmy KU3HH;
0CO0EHHOCTHU CTPOCHHUS "
KU3HEACITETLHOCTH BUPYCOB.

OnuceIBaTh KU3HEHHBIA IIUKI BUPYCOB
UMMYHOJIe(DUIINTA YETIOBEKA; pa3iniaTh
Ha pucyHkax BTM ((Bupyc TabauHom
Mo3aukH), 6akrepuodar, BUY.

Hemoncmpayuu:

Iopmpemuwi: [1. 1. IBaHOBCKUH.
Tabauyvt u cxemwvl: «BUpyChbD»,
«bakrepuodarn»; «CtpoeHne u
*u3HeHHbIN nukn Bupyca CIIN/da,
OakTeprodaray.

Obopyoosanue. MOJENb CTPYKTYPHI
JIHK; marHuTHass MoAeIb-anmInKamus

OOO0CHOBBIBaTH U COOJIIOIATh MEPHI
npopUIAKTUKU  PaCIPOCTPAHEHUs
BUPYCHBIX 3a0oseBaHu
(pecnipaTOpHBbIE,
KEITYAOYHOKUIIEYHbIE, KIICHIEBOU
sHIEDATHT,

BUY-undexums)
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«CTpOGHI/IC KIICTKI»

HToro yacos 1o teme 6

Tema S. Pa3MHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB
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5.1

JKu3HEeHHBIN UK
KJIETKU. [lenenue
KJeTKU. MuTto3

KeTouHbli UKL, WIM KU3HEHHBIN IIMKJI
kietku. MaTepdasa u Mutos.
[Tpomecchl, mpoTekaroiiye B HHTEpGase.
Penukaryst — peakuusi MaTpUIHOTO
cunre3a JJHK. CtpoeHnue XxpoMocoM.
XPpOMOCOMHBII HAOOP — KapUOTHII.
JIMIIONAHBIN U TaIIONIHBIN
XPOMOCOMHBIE HA0Opbl. XPOMAaTH/IbI.
[{uTosIornyeckrue OCHOBBI pa3MHOKEHUS
Y UHJAUBUIYAJIBLHOTO pa3BUTHUS
Opranu3MoB. JlejneHne KJIeTKH — MUTO3.
Cranun muro3a. [Ipoueccs,
MIPOUCXOJIAIINE HA PA3HBIX CTATUAX
MHUTO3a. BHONTOrn4ecKuii CMBICII MUTO3A.
[TporpamMmmupyemasi THOCITH KISTKH —
arorTos.

PackpbiBaTth copepxaHue TEPMHUHOB H
MOHSITUM: KJIETOYHBIN UK, HHTEep(da3a,
peayILUIMKALHUsI, XpOMOCOMa, KapHOTHII,
raruIOuHBIN, JATUIOUIHBIN
XpPOMOCOMHBIH  Ha0oOp, XpOMAaTHU/IbI;
MUTO3 €ro craauu: npodasa, Mmeradasa,
aHadaza, Tenodasa.

OnuchIBaTh )KU3HEHHBIM IIUKIT KIIETKH;
MEPEUUCIIATh W XAPAKTEPU30BATH
IIEPUOLBI KJIETOYHOT'O L{UKJIA,
CpaBHMBAaTh HUX  MEXIy  COOOM.
OnucelBaTh  CTPOEHHE  XPOMOCOM,
KapUOTUIIOB OPraHU3MOB, CPaBHHUBATH
XPOMOCOMHBIE HAOOPHI KIIETOK.
CpaBHMBATh CTaIUM MUTO3A.

Paznmuuate Ha MUKpomnpemnapaTax
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Hemoncmpayuu:

Tabauyvr u cxemwvi: «KIeTOUHBIN UKD,
«Pennumkanus JITHK», «CtpoeHue
XpOMOCOMBI», «MHUTO3»; MarHuTHas
MOJIENb-aNTUINKaLNs «JleleHne KIeTKny;
moaens JIHK.

Obopyoosanue. CBETOBOW MHUKPOCKON U
MUKporpernapaT «Kapuoknnes B KJeTKax
KOpEIIKa TYKa.

Jlabopamopnuwvie u npakmuueckue
paoomuwi:

Jlaboparopnas pabora Ne 3.
«Habmonenue MuTo3a B KIIETKax

KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIperapaTax»

M PHUCYHKax CTaAud  MHTO3A.
PackpbIBaTh OMOIOTrHYECKUIA CMBICT
MHUTO3a
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5.2

DopMBbI
Pa3MHOKEHUS
OpraHu3MOB

dopMBI pa3MHOXKEHHUS OPTraHU3MOB:
Oecrnosioe U MoJIoBOE.

Buaesl Gecriosioro pa3MHOXKEHUS:
JICJICHUE HAJBOEC W TOYKOBAaHUE
OIHO- ¥ MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTuBHOE
pPa3MHOXKEHHUE.

HckyccTBeHHOE KIIOHUPOBAHUE
OpPraHU3MOB, €r0 3HaYEHUEe JIs
CEJICKLIHH.

[TonoBoe pa3sMHOXKEHUE, €70 OTIANYUSA OT
6ecrmoJoro.

PackpeiBaTh conepxkaHue TEPMUHOB
M TIOHATUH: PaA3MHOXEHHUE, KIIOH,
MIOJIOBBIE KJIETKU (rameTsr),
AUIEKIIETKA, CIIEPMAaTO30MU, 3Ur0Ta,
JeJIeHUe  HaABOE,  IOYKOBAHUE,
CIIOPYJISAIIHS, dbparmMenTanus,
BEreTaTUBHOE pa3MHOXEHHE,
CEMEHHOE pPa3MHOXEHUE, OINbUICHHE,
JIBOITHOE OTIOJI0TBOPEHUE, TIOJIOBBIE
Keye3bl, CEMEHHHUKH, SUYHHKH,
OIIOAOTBOPEHUE (HapyxHOE,
BHYTpPEHHEE).
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Jlemoncmpayuu:

Tabruyuot u cxemul: «Dopmbl
Pa3MHOXEHUSI OPraHUu3MOBY, «J[BoWHOE

OILUIOAOTBOPEHUE y I[BETKOBBIX
pacTeHumny, «Jlenenne KJIETKU
OaxkTepumn, «BereraTtuBHOe

pa3MHOXXEHUE pacTeHui», «CTpoeHue
ITOJIOBBIX KJIETOK»

XapakTepu30BaTh OCOOCHHOCTH

A 3HayYeHue Oecrojioro u

ITOJIOBOT'O CII0co00B
Pa3MHOXCHUS.
BrinenaTs BU/IBI 0ecI10JI0ro

Pa3MHOXXCHUS; BBISIBIISITH B3aUMOCBSI3U
MexXay ¢opMamMu U crocobamu
pPa3MHOXKCHHS, U WX OHOJIOTHYECKUM
3HAYCHHUEM.

Brnanets mpuemMamMu BereTaTUBHOTO
Pa3sMHOXEHUS KyJIbTYPHBIX PaCTCHUN
(Ha MpuMepe KOMHATHBIX).
XapakTepu30BaTh MOJIOBBIC KICTKU:
STUIICKJICTKH, CTICPMATO30M/Ibl; BBISBIISATH
0COOEHHOCTHU

UX CTPOEHUS
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5.3

Meiios

Meito3. Cragum wmenosa. Ilpoueccsi,
MIPOUCXOJAIINE HA CTAIUSIX MENO3a.
IloBemenne XxpomMocoM B  Melo3e.
Kpoccunrosep. brosiornueckuii CMbICIT
Y 3HAYEHHUE MEN03a.

Hemoncmpayuu:

Tabauywvt u cxemol: «JleneHue KICTKN,
«Menosy.

Obopyoosanue: monenb JJHK;
MAarHuTHAas MOJIEb-alTUIMKALIUS

«JleneHne KIETKM»

PackpriBaTh copepkaHue TEPMUHOB U
TIOHSITUI: MEHO03, KOHBIOT AU
XpOMOCOM, TiepeKkpecT (KPOCCUHTOBEP)
XpOMOCOM, TaMETHI.

XapakTepu3oBaTh MEWO3 Kak Crocod
KJIETOYHOTO JICJICHUSI; OMUCHIBATh MENO03
M0 CTaJusIM; CPaBHUBATh CTAJIMM MeEW03a
U MUTO3a.

Paznuuarh Ha puCyHKax CTaauu Meio3a;
pPacKpbIBaTh OMOJIOTUYECKOE 3HAUCHHE
Mero3a
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5.4

OO6pa3oBanue H
pa3BUTHE
TTOJIOBBIX KJICTOK.
OrmnogoTBOpeHne

['amerorenes — mporecc 0Opa3oOBaHUs
MIOJIOBBIX KJIETOK Y JKMBOTHBIX. IloJI0BBIC
JKene3bl: CEMEHHUKHU A SIAYHUKH.

OOpazoBaHve ¥ PAa3BUTHUE MOJOBBIX

KJIETOK — ramer (crepmaro3oup,
SUIEKIIETKa) —  CIepMaToreHes u
OOTEHE3. OcobenHoctu CTPOEHUS

ANIEKJIETOK U CIEPMATO30UI0B.
OmnogorBopenue. IlapreHorenes.
Hemoncmpayuu:

Tabauywl u cxemor: «lIpsmoe u HepsIMOe
pa3BUTHEY, «I"amerorenes y
MJIEKOMUTAIOLIUX U YEJIOBEKAY.

Obopyoosanue: wMojaenb MeTtadasHoH

XPOMOCOMBI, MHKPOCKOII,
MHKPOIPENapaThl «CriepMarTo30u/ibl
MJICKOITUTAIOIIET O, «SInneknerka
MJICKOITUTAOIIIETO).

Jlabopamopusie u npakmuueckue
pabomuwi:

JlabGoparopnas padora Ne 4. «M3yueHue
CTPOCHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»

PackpeiBath cogepxanre TEPMUHOB U
MOHSATUI: TAMETOr€HE3, CIEPMATOrEHE3,
OOTr€HE3, CIIEPMATO30M], AKPOCOMA,
SMIEKJIETKA, TOJISIPHBIE TEIbLIA.
XapakTepu3oBaTb 0OCOOCHHOCTH
raMeTOreHe3a y AKHUBOTHBIX U €r0 CTaJuu;
TIOJIOBBIC KJIETKHU KUBOTHBIX 1
OMUCHIBATH MTPOLECC UX PA3BUTHA.

CpaBHHMBATh CIIEPMATOTE€HE3 U OOTEHE3.
OnuceIBaTh OILTIOIOTBOPEHHUE,
OMOJIOTHYECKOE 3HAaUCHUE
OILIOIOTBOPEHHUS
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5.5

NunuBryameHOE

pa3BUTHE
OpraHU3MOB

NuauBuayanbsHOE pa3BUTHE (OHTOTEHES).
OMOpHOHANIEHOE pa3BUTHE

(amOpuoreHes). ITanbl 3MOPUOHATBLHOTO
pa3BUTHS Y TTIO3BOHOYHBIX JKUBOTHBIX:

PackpbiBaTh cojiepkaHUE TEPMUHOB
Y TMIOHSITUH: OHTOT€HE3, SMOPHOTCHE3,
3urora, JpoOjieHue, OJlacTOMEpHI,
MopyJa, 6actyna, 6J1acToleb,
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ApoOJeHue, racTpyssIusl, OpPraHOreHes.
[ToctamOpuoHaibHOE pa3BuTHE. THIbI

MOCTIMOPHOHAILHOTO Pa3BUTHSA: TIPSIMOE,

HEe TnpsMoe (IMYMHOYHOE). BiusHue
cpeabl Ha  pa3BUTHE  OPraHU3MOB;
bakTophI, CIIOCOOHBIC BBI3BIBATH

BpPOKJICHHBIE ypoACTBa. PoCcT u pazButune

pacTEeHUH. OHTOreHe3  LBETKOBOIO
pacTeHus: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHSL.

Hemoncmpayuu:

Tabauyvt u cxemol: «OCHOBHBIC CTaINH
oHTOreHezan, «lIpsmoe u HempsiMoe
pa3BUTHEY, «/{BOMHOE OITIONOTBOPEHHE
Y IBETKOBBIX PACTEHUI»

racTpyna, Helpya, OpraHOI €HE3;
3apOABIINIEBbIC  JIMCTKU:  JKTOAEpMA,
Me30epMa, AHTOAEPMA;

NOCTAIMOPUOHAIILHOE Pa3BUTHE: MPIMOE U
HenpsiMoe (JIMYMHOYHOE); MeTamopdos,
Meracrnopa, MHKPOCIIOpa, MbUIbLIEBOE
3€pHO, CIIEPMUH, 3aPOJBIIIEBBIA MEIIOK,
JIBOITHOE OTIOJJOTBOPEHUE.

OmnpenensaTs Tanbl YMOPUOHATIBHOTO
pa3BUTHUS XOPJIOBBIX Ha CXeMax M
npernaparax u ONUCHIBaTh MPOIIECCHI,
IPOUCXOASIINE Ha KaXKJIOM 3Tarle.
CpaBHMBATh NEPUOBI OHTOTEHE3A;
NPSIMOE U HEMPAMOE (JTUYUHOYHOE)
NOCTAIMOPUOHAIILHOE pa3BUTHE,
3apOJIBIIIN YEJIOBEKA U APYTUX
XOP/1OBBIX.

OOBSICHATH OMOJIOTMYECKOE 3HAYEHUE
pasButTHs ¢ MeTaMmopdho30M;
OTPULIATENBHOE BIMSHHUE AJIKOTOJIA,
HUKOTHHA U JPYTUX T€PATOr€HHBIX
(akTOpOB HA pa3BUTHE 3apObIIIA

YCJIO0BCKA.
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OnuceiBaTh MPOLIECC TBOMHOTO
OIUIOZOTBOPEHUS Y IIBETKOBBIX
pacTeHun
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HToro 4acoB 1mo Teme

Tema 6. HacsieiCTBEHHOCTh U M3MEHYUBOCTH OPraHM3MOB

6.1

['enetuka — Hayka o
HACJICICTBEHHOCTH
Y U3MEHYMBOCTHU

1

[Ipenmer u 3anaun reHeTUKU. PoJib
IIUTOJIOTUU U SMOPUOJIOTUU B
CTAHOBJICHUU I'eHEeTUKHU. Bxiias
POCCUICKHUX U 3apYyOEKHBIX YUEHBIX B
pa3BUTHE TEHETUKUA. METOAbl TEHETUKHU
(THOPHUIOTOTHIECKUH,
ATOT€HETUYECKU N,
MOJICKYJISIPHOT€HETUUECKHUH ).

OCHOBHBIE T€HETHYECKHUE
I'eneTnueckas

MIOHATHUSL.
CHMBOJIMKA,
HCMOJIb3yeMasi B CXeMaxX CKpEIIMBaHUM.
Hemoncmpayuu:

Ilopmpemuwi: I'. Mennens, T. Mopras,
H. U. BaBunos, C. C. YUeTBepuKoB,

H. B. Tumodees-PecoBckuii.

Obopydosanue: MOACIb- allIUIUKAIIUS
«MOHOTHOPUIHOE  CKpEIIUBaHUE,
repOapuii «I'opox MoceBHOM»

PackpsiBaTh copep:kaHue TEPMHHOB U

MOHSATUM: TE€H, TE€HOM, TEHOTHII,
(heHOTHII, XPOMOCOMBI, aJUICJIbHBIC TCHBI
(ayimenum), TOMO3UIOTa, TE€TEPO3UTOTA,
JIOMUHAHTHBIN MPU3HAK (ren),
pELECCUBHBIM TpU3HAK (T€H), YuCTas
JIUHUS, TUOPU]IL.
[lepeuncnsth u XapaKTEepU30BaTh
METOJIbl TEHETUKH: TUOPUIOIOTUYECKU,
LIMTONCHETUYECKU,
MOJIEKYJIIPHOT€HETUYECKU U,
JIOMUHAHTHBIC U PEIIECCUBHBIE MPU3HAKU
pacTEHU U )KUBOTHBIX.

ITonb3oBaThCs IeHETHUYECKOM
TEPMHUHOJIOTUE U  CUMBOJIMKOU
JUISL 3aIIMCH T€HOTUIHWYECKHUX CXEM
CKpEILIMBAaHUS
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6.2

3aKOHOMEPHOCTH
HaCJleIOBaHUS
PU3HAKOB.

Monorubpuinoe
CKpEIIMBaHUE

3aKOHOMEPHOCTH HacJIe0BaHUs
MPU3HAKOB,  yCTAHOBJICHHBIC I.
Menpenem. MonorubpuHoe

CKpelIMBaHue. 3aKOoH eJAMHOO00pa3us
ruOpuI0B TIepBOTo MoKoJeHus. [IpaBuio
JOMUHUPOBAHUs. 3aKOH PAacCIlEIICHHS
MPU3HAKOB. [ ' MIIOTE3a YUCTOTHI TaMeET.

IToaHOE M HEMOJIHOE AOMHWHHUPOBAHUC.

PackpeiBaTh conepxaHne TEPMUHOB M
MMOHATHUN: MOHOTHOPUTHOE
CKpELIMBaHHUE, dbenoTunuecKue
TPYNIBI, THOPHUIOIOTHYECKUN METOI,
YUCThIE JJUHUU, IOMUHUPOBAHKUE TCHOB
(moJTHOE, HETOJHOE), paculelieHue B
MOTOMCTBE.

OnuceIBaTh METOAUKY MPOBEACHUS

Hemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabnuyer u cxemvi: «MoHOTHOPHIHOE
CKPEILIMBAHUE U €T0 IUTONCHETUYECKas
OCHOBa», «3aKOH pacUICIUIEHUS U €ro
LIUTOTCHETUYECKAasd OCHOBa», «3aKOH
YUCTOTHI TAMET.

Obopydosanue:  MOJETU-ANTUIMKAILIMT
«MonorubpuaHoe CKpEIIUBaHUEY,
«Henomnoe JTOMUHUPOBAHUEY,
repOapuii «["'opox TOCeBHOM»

['. MenneneM ONBITOB IO W3YyYEHHIO
HACJIEIOBAaHUs OJTHOM ITapbl IPU3HAKOB
y FOpoXa IMOCEBHOTO.

PackpbiBaTh  colepikaHHE  3aKOHOB
eauHooOpa3usi TUOPHUAOB  TEPBOTO
MOKOJICHUSI W 3aKOHA paCILICIICHUS.
OOBSACHATH TUIOTE3y YUCTOTHI TaMeT.
3anuceIBaTh CXEMbl MOHOTHOPHAHOTO

CKpCIIBAaHMA, OOBSICHATH €ro
OUTOJOTMYICCKUEC OCHOBBI M PCIIATH
I'CHCTUYCCKHUC 3aJadn Ha

MOHOFI/I6PI/I,HHOC CKpCIINBAHUC
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6.3

JurubpuaHoe
CKpeIllMBaHUE. 3aKOH
HE3aBUCHUMOIO
HacJeI0BaHus
MIPU3HAKOB

JHuruOpuaHoe CKpenBaHuE. 3aKOH

HE3aBHCUMOT0 HACJICIOBAHMS
Mpu3HaKoB. [{luToreHeTnyeckrue OCHOBBI
TUTHOPUIHOTO CKpELIMBAHMS.
AHanm3upymouiee CKpELLMBAaHUE.
Hcnonb3oBanue aHAIM3UPYIOIIETO
CKpEILMBaHUsA IS OIIpEACIICHHUS

TeHOTHUIIa 0CO0u.

Hemoncmpayuu:

llopmpemui: I'. Mennens. Tabnuywl u
cxemol.! «Jurubpugnoe
ckpeuuBanuey, «Lluronornueckue
OCHOBBI TUTUOPHUIHOTO
CKpELIMBAHUS.

Obopydosanue: MOJIEIb- aNITTUKAITUS

«JIluruOpuHOE CKpelBaHUEY

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSATHUM: JUTHOPUIHOE CKpEeIIUBaHUE,
aHaJM3UPYIOIEEe CKpEIIMBAHUE.
OnwuceBate onbITel . Mennens 110
M3YyYCHUIO HACJlEeJAOBaHUS JBYX Iap

NPU3HAKOB Y  TOpOXa  ITOCEBHOTO.

PackpbiBaTh coJiep>KkaHue 3aKOHA
HE3aBHCHMOTO HaCJIET0BAHMS
MPU3HAKOB. [IpumensTh

MaTE€MaTUYECKU pacdyer C IMOMOIIbIO
METO/1a NIEPEMHOKEHUsI BEPOSITHOCTEN U
3allUCh C TMOMOIIBIO (PEHOTUITUYECKHUX
paJvKajIoOB pacUICIUICHUs] MPU3HAKOB Yy
NOTOMKOB 110 ()€HOTHUIY U TEHOTHUITY.

3anuchIiBaTh CXEMbI JUTHOPUIHOTO

CKpELIUBaHU, OOBSICHSTH ero
UTOJIOTUYECKUE OCHOBBI M PEIIATh
IeHEeTUYECKHE 3a7a4i Ha JUTHOPUIHOE
CKpEILIMBAHUE
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6.4

CreruieHHoe
HaCJIEIOBAHUE
IPU3HAKOB

CuenyieHHOE HaclIeJOBaHUE MMPU3HAKOB.
Pabora T. Moprana mno CLEIJIEHHOMY
HacleoBaHUIO TeHOB. Hapymenue
CUEIJIEHUS TE€HOB B  pe3yJibTare
KPOCCUHIOBepa. XPOMOCOMHAsI TEOPUs
HAaCJIEACTBEHHOCTH.

I'eneTnueckue KapThl.
Jlemoncmpayuu:

Hopmpemuwi: T. Mopras.

Tabauyvt u cxemwl: «MeHo3»,
«I'eHeTHUYECKHE KapThl paCTCHUH,
KUBOTHBIX U YEIIOBEKAY,
«B3anmoneiicTBrEe ayJIEJILHBIX T€HOBY.
Obopyoosanue. MUKpoOIIpeniapat
«JIpo3oduna» (HopMa, MyTanuu GHOpPMBI
KpPBUIbEB U OKPACKU TeJa), MUKPOCKOII,
Mozenb-anmmkanus «llepekpect
XPOMOCOMY.

Jlabopamopnvie u npakmuueckue
paoomui:

Jlabopartopnas padbora Ne 5.
«3ydyeHue pe3yabTaToB
MOHOTHOPUJTHOTO U JUTUOPUTHOTO
CKpEITUBAHUS

PackpbiBaTh conepxaHue TEPMHUHOB U
MOHSTUI: CUEIJICHHOE HACJIEI0BaHUE
IPU3HAKOB, PEKOMOUHALIMS T€HOB,
TEHETUYECKUE KAPThI XPOMOCOM,
MoOpraHuja.

Ha3zbiBaTh OCHOBHBIE MTOJIOKEHUS
XPOMOCOMHOM TEOPUHU
HacneacTBeHHocTH T. Moprana,
pacKkpbIBaTh coepkaHue padotsl T.
Moprana 1o cerjIeHHOMY
HACJIEIOBAaHUIO T'€HOB U IIPUYNHBI
HapyLICHUS CLEIUICHHUS] MEX1y T€HaMHU.
3anuchIBaTh CXEMbI CKPEILIMBAHUS MPU
CIICIUICHHOM HacJIeJOBaHUU, OO BICHSITH
NPUYHUHBI PEKOMOMHALIY T€HOB,
OTPEAEIIATh YHUCIIO TPYII CUETIIICHUS
I€HOB; pellaTh TeHETUYECKHE 3a/1a41 Ha
CLICIJIEHHOE HACJIEOBAaHNE
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y Ip030(] bl Ha TOTOBBIX

MHKPOIPEapaTax»

6.5 | ['eneruka nomna. I'enernka oJja. XpomocomHOe | PackpbIBaTh CcomepkaHWE TEPMHUHOB U
Hacnenosanue omnpefeieHne T1oja. AyTOCOMBI W | IOHSITHM: XPOMOCOMHBIN Habop,
TIpU3HaKoB, TIOJIOBBIE XPOMOCOMBL. I OMOraMeTHbIE M | 4yTOCOMBI, ~ IIOJIOBBIE  XPOMOCOMBI,

CHCIJICHHBIX C ITOJIOM

reTepOraMeTHbIE OPraHU3MBbl.
HacnenoBanue npu3HaKkoB, CLETVIEHHBIX
C noJioM. /lemoncmpayuu:
llopmpemuwi: I'. Mennens, T. Mopras,
H.. BaBunos.

Tabauywl u cxemol: «I'eHeTrka momay,
«3aKOHOMEPHOCTH HACJICIOBAHUS,
CLEIJIEHHOTO ¢ moJomM», «Kapuoturis
YeJIOBEKA U JKMBOTHBIX)

TOMOTaMETHBIM II0J, TE€TEPOraMeTHBIN
I10JI, CLICIUIEHHOE C I0JIOM HacJIeJOBaHUE
IIPU3HAKOB.

OOBSACHATP LUTOJOTUYECKHUE OCHOBBI
XPOMOCOMHOI'0 MEXaHU3Ma OIPEAEICHUS
oJIa Yy  pasiM4HbIX  OPraHHU3MOB.
CpaBHUBATH 3aKOHOMEPHOCTHU
HACJIEA0BaHUs TPU3HAKOB, CILETUICHHBIX
U HE CLEIUICHHBIX C moioMm. Pemars
TCHETUYECKUE 33/1a4d Ha HACJECIOBaHUE
CLICIIJICHHBIX C I10JIOM ITPU3HAKOB
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6.6

N3MeHuYnBOCTD.
Henacnencrsennas
WU3MEHYHUBOCTH

N3menunBocTh. BUapl M3MEHYNBOCTH:
HEHACJICCTBEHHAs U HACIICACTBEHHAS.
Ponmp cpenpl B HEHacneACTBEHHOU
M3MEHYUBOCTH. XapakTepucTuka
MOJAU(PUKALUOHHON ~ MU3MEHYUBOCTH.
BapuaunoHHbIi psig M BapuallMOHHAs
KpuBas. Hopma peakuuu Ipu3HaKa.
KonmnuecTBeHHBIE M KAa4ECTBEHHBIE
IIPU3HAKA W HMX HOpPMa pEaKIUu.

PackpeiBaTh coepkaHue TEPMUHOB
" IIOHSATHM: U3MEHYUBOCTb,
HACJIEACTBEHHAs U3MEHYNBOCTb,
HEHACJICCTBEHHAs! HW3MEHYUBOCTb,
MOAU(PUKALMOHHAS H3MEHYUBOCTD,
BAPUALIMOHHBIA  PSAJ, BApUAHTA,
BapUallMOHHAs KpuBas, IpU3HAK,
HOpMa PeaKLMu, KOJIMYECTBEHHbBIE U
Ka4eCTBEHHBIE IIPU3HAKU.

CaolicTBa MO (DUKAITHOHHON Knaccudunuponats BU/IbI
M3MEHYHBOCTH. W3MECHUYHMBOCTHU U BBISBIISITH UX
Jlemoncmpayuu: OMOJIOTHYECKUE O0COOCHHOCTH.
Tabauywvl u cxemvi: «Busl [lepeuncnsTe CBONMCTBA

M3MEHYUBOCTIY, «MoaudukarmoHHas
W3MEHYUBOCTDHY.

Jlabopamopuvie u npakmuyeckue
paoomuwi:

JlaGoparoprast padota Ne 6. «3yuenue
Moau(UKAITMOHHON M3MEHYUBOCTH,
MIOCTPOCHHUE BapHAIMOHHOTO psia U
BApUALIMOHHON KPUBOW

MO (DUKAITMOHHON U3MEHUYHUBOCTH

1 OOBSICHATH €€ 3HAaUCHHE JJIA

OpPraHU3MOB.
Paznmuuath  KOJIMYECTBEHHBIC u
KaueCTBEHHbIE  IPHU3HAKH,  CTPOUTH

BapUAIIMOHHBIA  pANl, BapHAIIMOHHYIO
KpPUBYIO, BBIUUCISTH Cpe/lHEE 3HAYCHUE
pU3HaKa
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6.7

HaCJ'IeI[CTBeHHaH
N3MCHYHNBOCTD

HaCHeI[CTBeHHaﬂ, UM TCHOTUIINYECKAas
HU3MCHYHNBOCTD. KomOunaruBHas

U3MEHYMBOCTb. MeWo3 ¢W IOJIOBOU

MpoIecc — OCHOBA KOMOWHATHBHOM
M3MEHYHMBOCTH. MytannoHHas
U3MEHUYHUBOCTb.

Knaccudukamuss ~ Myrauuii:  reHHbIE,

XpPOMOCOMHBIE, TEHOMHBIE.
YacToTa 1 NpUYUHBI MYyTalLlAMN.

Myrarennbsle  (aKTOpBbI. 3aKkoH
TOMOJIOTHYECKUX  PAZIOB B
HacJIeICTBEHHON n3MeH4YnBOocTH H.
n. Basuioaa. Bresnepnas
HACJIEACTBEHHOCTh U U3MEHYUBOCTb.

Hemoncmpayuu:

Hopmpemuwi: I'. ne ®pus, H. N. BaBumnos.

Tabauyvt u cxemvi: «MyTallMOHHAs

PackpeiBaTh conmepxaHue TEPMHHOB U

TIOHSITUI: HaCJICACTBCHHAA
HU3MCHYHUBOCTD, KOMOWHaTHBHAas
N3MCHYHUBOCTD, MyTallMOHHAasA
HU3MCHYUBOCTD, MYTAaHT, MyTalluu:
T'CHHBIC, XPOMOCOMHEBIC, T'CHOMHBIC,

MOJUILTION WS, AHEYTUIONAUS, MyTarcHsbl.
XapakTepu3oBaTh HACJICJICTBEHHYIO
W3MEHYMBOCTh;, (DOPMYIMPOBATH 3aKOH
TOMOJIOTHYECKHUX PAIIOB B
HacJeACTBEHHOM m3MeHuuBoctu H. U.
BaBuyioBa u OOBSICHSATHL €r0o 3HAUCHHUE
JUTS OMoJIOTHH u CCJICKIIMH.
KnaccudunupoBaTs MyTanuu: TEHHBIE,
XPOMOCOMHBIE, TCHOMHBIE U MPUBOIUTH
IIPUMEPBI MYTALUH.

OOBSACHATh TPUIMHBI BOSHUKHOBEHUS
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U3MEHYHBOCTD.
Obopyodosanue: MHKPOCKOTI,
MuKporpemnapatr «J[po3oduna» (Hopma,
MyTaiuu GHOpMBI KPBUIBEB W OKpacka
Teja); KOMHATHBIC PACTCHHS C TIECTPOi
OKPacKOU JIMCTHEB.

Jlabopamopnsie u npakmuuecxkue
paoomuwi:

Jlaboparopras pabota Ne 7. «Ananms
MyTalui y JApo30QHIIbI Ha TOTOBBIX
MUKpOIIpenapaTax»

MyTalHi, poJib (PAKTOPOB-MYTareHOB.
CpaBHMBATh BUJIBI MYyTalliii; BBISBIATH
IPUYHHBI HACJIEICTBEHHON
U3MEHYHMBOCTH, WCTOYHUKU MYTareHOB
B OKpyXKarolel cpee (KOCBEHHO).
XapakTepu3oBaTh BHESJIEPHYIO
HACJIEICTBEHHOCTb U N3MEHYUBOCTH
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6.8

I'eneTnka 4yesoBeka

I'enetruka yenoseka. Kapuorun
YyeJIoBeKa.

OCHOBHBIC METO/bI TCHETUKHU YEJIOBEKa:
reHeaJIOTHISCKUM, OJTM3HEIIOBBIHT,
IIMTOTCHETHYCCKHU I, OMOXMMHUCCKHUH,
MOJIEKYJIIPHO-TEHETUYECKUNA.
CoBpeMeHHOE OlpeieIeHue TeHOTUA!
MOJITHOT€HOMHOE CEKBEHUPOBAHMUE,
T€HOTUITMPOBAHKE, B TOM YHUCIIEC C
nomouipto I11[P-ananu3za.
HacnencrBennsie 3a001eBaHus
YeJIOBEKa: TeHHBIC 0OJIC3HH,

0O0JIE3HH C HACJIEACTBEHHOU
MPEPaCIiONOKEHHOCThIO, XPOMOCOMHBIE
oone3au. CoMaTUUECKHUE

Y TeHEepaTUBHbBIC MYTaIlUH.

PackpeiBath conepkaHnre TEPMUHOB U
MOHATHN: KAPUOTHUII YETIOBEKA,
IIUTOr€HETUYECKUM METO/I,
T€HEAJIOTMYECKU METO/,
POJIOCTIOBHBIC, OJIM3HEIIOBBIN METO/I,
HAacCJeICTBEHHBIE OOJIE3HH:
(MOHOT€HHBIE, C HACJIEICTBEHHOU
MPEAPaACIIONI0KEHHOCTBIO,
XPOMOCOMHBIE), MEITUKO-TEHETUYECKOE
KOHCYJIbTUPOBaHMUE.

[lepeuncnsiTe 0COOEHHOCTH H3YyUEHUS
TE€HETHKU YEJI0BEKa; MPUBOIUTD
IPUMEPBI HACJIEJICTBEHHBIX 00JIe3HEH
YEJI0BEKa, XapaKTepru30BaTh METOJIbI UX
PO UITAKTUKHN; 0OOCHOBBIBATh 3HAUCHHUE
MEJIUKO-T€HETUYECKOT O
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CtBOIOBBIC KIIETKH. [IpuHIIATIBI
3I0pOBOT0 00pasa >KU3HH, TUArHOCTUKH,
MpOQUIAKTUKY U JICUCHUS
reHeTH4YecKuX Oone3nel. Menuko-
TeHETHYECKOE KOHCYIhTUPOBAHUE.
3HaYeHHUE MEIUIIMHCKOM TCHETUKH B
MIPEIOTBPAIICHUH U JICYCHUU
IreHEeTUYECKHUX 3a00JIeBaHUH YeIOBEKa.
Jlemoncmpayuu:

Tabauywvr u cxemwi: «HacnegoBanue
pesyc-hakropay, «I'eHeTrKa rpynmn
KPOBHY.

Jlabopamopuvle u npakmuueckue
paoomoi:

[TpakTrueckas padora Ne 2.
«CocTaByieHHE U aHAJIN3 POJIOCTIOBHBIX
YeJIOBEeKa»

KOHCYJIbTUPOBAHHSL.
BhISIBISITE U CpaBHUBATh MEX1Y COOOM
JIOMUHAHTHBIE U PEIIECCUBHBIC MPU3HAKU
YeJI0BeKa.

CocTaBisaTh u
POJIOCTIOBHBIE YEJIOBEKA

aHAIM3UPOBATH

Htoro yacoB 1o Teme

8

Tema 7. CeJsiekuusi OpraHu3dMoB, OCHOBbI OMOTEXHOJIOT UM
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7.1

Ceneknus Kak Hayka
U Tpoliecc

Cenexuys Kak HayKa U Impouecc.
3apoKJIEHHUE CEIEKIIUH U JIOMECTUKALIHSL.
Yuenne H. W. BaBunoBa o ueHrtpax
MHOrooOpasusi M NPOUCXOKICHHUS
KYJIbTYPHBIX PACTCHUHU.

LleHTpBI IPOUCXOKAECHUS TOMAITHAX
KUBOTHBIX.

Copr, nmopoaa, mramm.

PackpeiBaTh comep:kanue TEPMUHOB U
MOHATHUM: CEJNIEKIIUs, COPT, TOPOJa,
HITaMM, JJOMECTHKALIUA, 170071
OJIOMAIlTHUBAHUE, IICHTPBI
MHOT000pa3usi U1 MPOUCXOKACHUS
KyJIbTYPHBIX  pPacTCHHIA u
KUBOTHBIX, ruOpuIn3aIys,
UCKYCCTBEHHBIN 0TOOD.

Hemoncmpayuu:
H. WM. Basuios.
Tabauywl u cxemsvi: xapta «LleHTpbl

llopmpempui:

MHOrooOpasusi U TPOUCXOXKICHUS
KYJIbTYPHBIX pacTeHui», «llopoabl
NOMalIHUX KUBOTHBIX», «Copra
KYJBTYPHBIX PACTEHUI.

Obopyoosanue: MYISDKA TJIOJOB |
KOPHEIUIOAOB  AMKUX GopM W
KyJIbTYPHBIX ~COPTOB PAaCTCHHUI;
repbapuii «CenbCKOX035HCTBEHHbIE
pacTeHus»

HaspiBaTp M cpaBHUBAaTb OCHOBHBIE
JTallbl pa3BUTUA celeKuuu. I3nararts
yuenne H. M. BaBunoBa o0 nenrpax
IIPOUCXOXKIECHUS KYJIbTYPHBIX PACTCHUM;
pazmuMyaTh LEHTPBl Ha KapTe Mupa,
CBA3BIBATH HMX MECTOIIOJIOKEHUE c
o4yaraMM BO3HUKHOBEHUS JIPEBHEUIINX
[ABWJIN3AIAH.

CpaBHUBaTH cOpTa  KYJIBTYpPHBIX
pacTeHuii, TOpOAbl  JOMAIIHUX
KUBOTHBIX M WX JUKUX TPEIKOB.
OueHuBarh poJib  CEJICKIINU B
o0ecredeHnu  MPOJ0BOJILCTBEHHOMN
0€30MacHOCTH YEJI0BEUECTBA
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7.2

Metonasl u

JOCTHKECHUS
CEJIEKIIMU PACTCHUM
Y JKUBOTHBIX

CoBpeMEHHBIE  METOJBl  CEJIEKLUU.
MaccoBblit u VHMBUAYaIbHbIN
oTOOpbl B CEJEKUMU PACTCHHN W
KUBOTHBIX.

OrneHka sKcTepbepa.

BJII/IBKOPOI[CTBGHHOG CKPCIIMBAHHUC —

uHOpuAMHT. Yucras muHus.
CkpemuBaHue YUCTHIX JIMHUH.
I'eTeposuc, wim rudpuaHas cuia.
HeponcrBeHHoe ckpemnBaHue —
ayTOpHU/IVHT. OtnaneHHas
rUOpUIM3aLIMS U €€ YCIEeXU.

HckyccTBEHHBIM MyTareHe3 U MOJIyYEHHUE
MOJUILIOUAO0B. JJOCTHXKEHNUS CENEKIIUU

PackpbiBaTh coiepkaHue TEPMUHOB U
MTOHSATHI: VCKYCCTBEHHBIN otoop,
MacCOBBI  OTOOp, HMHAMBUAYATbHBIN
0oTOOp, IKCTEphEp, OJM3KOPOJICTBEHHOE
CKpEIIMBAaHUE, YUCTAs JIUHUS, TETEPO3HC,

HEPOACTBEHHOE CKpeEIlMBaHUE,
MCKYCCTBEHHbIN MyTareHes,
nomurionsibl.  CpaBHuBaTh  (OpPMBI

HCKYCCTBEHHOT0 0TOOpa (MaccoBOro u
WHIUBUTyaTbHOT0), BUABI THOPUIN3ALIUN
(OTM3KOPONCTBEHHOW W OTJAJICHHOM),
CIOCOOBI MOIYYEHUS MOJIUILIION]IOB.
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pacTEeHUM, )KUBOTHBIX H
MHKPOOPTaHU3MOB.

Jlemoncmpayuu:

Ilopmpemwvi: 1. B. Munuypun, I'. JI.
Kapneuenko, M. @. IliBaHOB.
Tabnuyvr u cxemvi: «OTnaneHHas
rubpuan3anusy, «PadboTel akageMuka
M. ®. HsanoBay, «llomumimounmus».
Obopydosanue: MYISKU IUIOAOB U
KOPHEIJIONIOB  JUKUX  (hopM |
KyJbTYpPHBIX  COPTOB  pPacTEHHUII.
Jlabopamopuvie u npaxkmuueckue
paoomui:

Okckypeus  «OCHOBHBIE METOABI U
JOCTHDKEHUSI  CEJICKIIMM pacTeHU U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHIIMIO,
MIJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIN  Y4aCTOK W
TETUIMYHOE X035 CTBO)

[IpuBoauTe  HpUMEpPBl  JTOCTUXKEHUU

CCIICKIINH paCTeHI/Iﬁ H JKUBOTHBIX
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7.3 | buorexHonorus Kak 1 buorexnomnorus KaK otpacib | PackpeiBaTh cojep:kaHUE€ TEPMUHOB U
oTpacib npou3BoACTBa. ['eHHass  WHXKEHEpHS. | MOHATUN: OMOTEXHOJOTHS, KIIETOUHAS
IIPOU3BOJICTBA Oranbl co3nanus pekomOuHanTHOM /IHK | mHxkeHepus,  reHHas  HMHXXEHepus,

Y TPAHCTE€HHBIX OpraHu3MoB. KieTouHas | KIIOHUpOBaHUE, TpPaHCT€HHbIE
uwxenepus.  Knerounesle  KynbTypsel. | opraHusmbl, ['MO  (reHernuecku
MUKpOKIOHATTEHOE pa3MHOXEHHUE | MOTUPUITMPOBAHHBIE OpPraHU3MBbl).
pacTEHUHN. KnonupoBanue | Xapakrepu3oBaTh OMOTEXHOIOTHIO KaK
BBICOKOIPOTYKTUBHBIX 0Tpacib NPOU3BOJCTBA, OCHOBHbBIE
CEJIbCKOXO3UCTBEHHBIX ~ OPraHU3MOB. | JOCTHXEHUS OUOTEXHOJIOTMH B 00JilacTU
DKOJIOTUYECKHUE U ITUYECKHE MTPOOJIEMBL. | TPOMBIIUIEHHOCTH, CEJIbCKOr0 X035 CTBa
I'MO — FEHETUYECKA | U MEIULMHBL.
MOAU(PULIMPOBAHHBIE OPTaHU3MBI. [lepeuncnsaTe U XapakTEpPU30BaTh
Jemoncmpayuu: OCHOBHBIE METOJIBI U JOCTUKEHUS
Tabmuyer u cxemol: «OOBEKTHI OMOUHKEHEPUH.
OouorexHoaoruny», «Knetounele OO6cyxaaTh  HKOJIOTMYECKUE U
KyJIbTYpHI U KIIOHHPOBAHHE, ATUYECKUE aCIEeKThI HEKOTOPBIX
«KOHCTPyHPOBaHHUE U TIEPEHOC I'€HOB, HCCIEA0BAHUH B obmactn
XPOMOCOM» OMOTEXHOJIOTUU (KJTOHMpOBaHUS,
UCKYCCTBEHHOI'O OILTOI0TBOPEHUS,
HaIPABJIICHHOT'O U3MEHEHHS F'€HOMa U
CO3/IaHMSI TPAHCTEHHBIX OPraHU3MOB)

Htoro yacoB mo Teme 3

PezepBHOE Bpems 1

OBLIEE KOJIMYECTBO 34

YACOB IIO ITPOI'PAMME
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11 KVIACC
HanmenoBanue
Neo KonnuectBo OcHOBHBIE BU/JIbI I€ATEILHOCTH
pa3aesioB U TeM [IporpammHoOe cofepkanue
/1 4acoB o0 y4arommxcs

y4eOHOr o mpeamMeTa

Tema 1. DBOTIOIIUOHHASA OUOJIOTUA
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1.1

OBOJIIOLUS U METO/bI
ee U3y4eHUs

[Ipennoceuiku BO3HUKHOBCHHSI
SBOJIFOIIMOHHON TEOPUH. DBOJIFOIIUOHHAS
TEOpHsl U ee MecTo B Ouonoruu. Bausiaue
HBOJIIOIIMOHHOM TEOpUU Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuaeTenbcTBa 3BOJIOLUY.
[Taneontonoruueckue:
MIOCJIEOBATENBHOCTD MOSBJICHUS BUOB

B MAaJCOHTOJOTMYECKOW  JIETOIHCH,
nepexo/IHbIe (DOPMBI.
buoreorpaguueckue: cXoactBO U
paznuuue hayH u Gyop MaTepuKoOB U
OCTPOBOB. DMOPHOIOTHYECKHUE:

CXOZICTBA U pa3iinyusi SMOPHOHOB Pa3HBIX
BUJIOB ITO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE:
rOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pPYAUMEHTApHBIE OpraHbl, aTABU3MBI.

MonekynspHO-O0MOXUMHUYECKHE:
CXOJICTBO MEXaHN3MOB
HACJIE/ICTBEHHOCTH U OCHOBHBIX

PackpeiBaTh conepikaHne TEPMHUHOB
Y TIOHSITUI: IBOJIIOIIMSI, IEPEXOTHBIC
(bopMBI, (PUITOTCHETHUECKUE PSIbI,
BUJIBI-OHJIEMUKH,  BUJIBI-PEJUKTHI,
3aKOH 3apOBIIIEBOI0  CXOJICTBA,
OMOTrCHETHUECKHI 3aKOH,
TOMOJIOTHYHBIE UM aHAJIOTUYHBIE
OpraHbpl, PyAWMEHTAPHBIC OPTaHBI,
aTaBU3MBbI.

[lepedncnsaTh OCHOBHBIE 3TAIlbl Pa3BUTHS
ABOJIFOLMOHHOW TEOPUH.
XapakTepu3oBaTh  CBHUCTEIHCTBA
HBOJIIOIMH:  MMAJICOHTOJIOTUYECKHE,
ouoreorpaduyeckue,
AMOPHOIOTHYECKHE,
CPaBHHUTEJIbHOAHATOMUYECKUE,
MOJIEKYJISIPHOOMOXUMUYECKHE.
[IpuBOAUTH PUMEPHI TEPEXOTHBIX (HOPM
OpPraHu3MOB, (PUIOTEHETUYECKUX PAJIOB.
[TpuBoAUTH POPMYIUPOBKU 3aKOHOB
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METa00IMYECKUX MYyTEH Yy BCEX JKUBBIX
OpraHU3MOB.

Hemoncmpayuu:

lopmpemuwi: K. Jlunueun, X. b. Jlamapk,
Y. Mapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkenb, @. Mromiep.
Tabnuyvr u cxemwvl:. «Pa3Butne
OpraHMYEeCKOro MHpa Ha 3emiiey,
penbedHBbIe  TAOMHITBI  «3apOJIBIIIH
ITO3BOHOYHBIX KUBOTHBIX),
«ApXeonTEPUKC».

Obopyoosanue: Ouoreorpaduyeckas
Kapra Mwupa; Kouekausa «DopMbl
COXPAHHOCTH MCKOMAEMBbIX KUBOTHBIX
W pacTeHUi»; BJAXHbIC Mpenaparhbl
«Pa3Butne Hacekomoro», «Pa3Butue
JISITYILIKA

OHMOreHETUYECKOro 1 34apOAbIIICBOIO
CXO0ACTBAa
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1.2

HcTopus pa3BUTHS
MIpeACTaBICHUM 00
SBOJIFOLIAU

OBomonnonHas teopus Y. JlapBuHa.
IIpennocsuiku BO3HUKHOBEHHS
napBUHH3Ma.  J[BuKymme  CHJIBI
DBOJIOLMM  BUIAOB 10 JlapBuny

(M30BITOYHOE PpPa3MHOXKEHHUE  TpU

OrPaHUICHHOCTH pecypcos,
HeonpeIeTICHHAS MU3MEHYHBOCTb,
o6oprba 3a CYIIIECTBOBAHHUE,

€CTECTBEHHBIN 0TOOD).
Cunretnueckasi TEOpHs IBOJIOIUH

PackpeiBaTh cojiep)KaHh€ TEPMUHOB U
MOHSITHUHA: CHUCTEMaTHKa, €CTCCTBEHHBIU
u MCKYCCTBEHHBII oToop.
XapakTepu3oBaTh OCHOBHBIC
SBOJIIOIIMOHHBIC HACH, KOHLECIIHUA |
TEOpHUH; CPAaBHUBAThH B3IJISI/IbI HA BUJ U
spomonuio K. Jlunues, JK.b. Jlamapka,
Y. {apBuHa.

OHGHI/IBaTB BKJIaJ JIuHHes B pa3BUTUC
CHCTEMATUKH U OOBSICHATH IIPUHIOUIIBI
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(CTD) u ee OCHOBHBIC MTOJIOKCHUS.

Jemoncmpayuu:

llopmpemuwi: K. Jlunnen, K. b. Jlamapk,
Y. JdapBuH.

Tabauywr u cxemol.: «Ilonmynsauuny,
«Kapra-cxema Mapiipyra myTeniecTBHs
Y. Hapsuna», «Popmbl O0pbObI 32
CYLIECTBOBAHUE, «EcTecTBEHHBIN
orbop»,  «MHoroobpasue  COpPTOB
pactenuity, «MnHoroobpasue MOpPOJI
KUBOTHBIX)»

OuHapHOI HOMEHKJIATYPBL.
XapakTepu30BaTh  COAECPIKAHME U
3HAYEHHE HBOJIIOLIMOHHON KOHILENIUU
K. b. JTamapka.

OueHuBaTh €CTECTBEHHO-HAY4YHbIE U
COLIUATILHO- SKOHOMHUYECKHUE
IPEAIOCHUIKH BO3HUKHOBEHUS

3BOMOIMOHHONW Teopun Y. JlapBuHa.
PackpbiBaTh cofieprkaHre SBOTIOIMOHHON

teopun Y. JlapBuHa; CpaBHUBATH
HEONPENCICHHYI0 U OIPEAEICHHYIO
M3MEHYNBOCTb, €CTECTBEHHBIN 151

MCKYCCTBEHHBIH 0TOOp, (PopmMbI GOPHOBI
3a CyIIECTBOBAHHE.

OnuckIBaTh MOJIOKEHUSI CHHTETHUECKOU
teopuu 3Botounn (CTI) U 00BACHATDH
ee 3HaueHue JJ1s1 Ouosoruu
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1.3

Bun: xpurepuu n
CTPYKTYpa.
[Tonynsiuus Kak

KaK JJICMCHTapHasd
CAMHUIIa BUa

MukposBomonms.  [lomynsmmss kak

CANHHUIA BJaa 1 3BOJIFOIIHNH.

Jemoncmpayuu:

Tabruyet u cxemwr: «llomymsaaumy,
«MyTtanroHHas U3MEHYUBOCTD.
Obopyoosanue: MHUKPOCKOTI,

MuKpomnpenapar «Jlpozoduna» (Hopma,
MyTallud (POPMbI KPBUIbEB U OKPACKU
Tena), Mojaenb-antunkanus «llepexkpect
XPOMOCOM.

PackpriBaTh copepkaHue TEPMUHOB
Y TOHATHI: MUKPOIBOJIOLMS, BHU]I,
KpUTEpPUHU BHUAA, apeas, MOMysaIus,
reHo(oH, MyTalluh, KOMOWHAIUU
T'€HOB.

XapakTepu30BaTh BUJl KAK OCHOBHYIO
CUCTEMATHYECKYIO EIUHUILY U
IIEJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
Boiiensate kputepuu Buia

(Mopdonorudeckuit, Pu3nOIOTUUECKUH,

Jlabopamopnusvie u npakmuueckue

paoomur:

Jlaboparopnas padbota Ne 1. «CpaBHeHue
BUJIOB 1o MOP(OJIOrHIECKOMY
KPUTEPHIO»

OMOXUMUYECCKUH, TeHETUYECKUI,
AKOJIOTMYECKUH, Teorpaduyueckuii) u
MPUMEHATh KPUTEPUU I OMUCAHUS
KOHKPETHBIX BUJIOB.

XapakTepu30oBaTh MOIMYJSLUI0 KAK
CTPYKTYPHYIO €AMHHUILY BUJIA U
ABOJIOLIUH.

OnuceiBaTh Moyl I10 OCHOBHBIM
IMoKa3aTcjriM: COCTaB, CTPYKTYpPa

79



®denepanbHas padoyas mporpamma | buosiorus. 10—11 knaccel (6a30BbIi YpOBEHB)

1.4 | JIsmxymue CHJIBI JIBxymiue cuibl (pakTopsl) HBOTIONMKU | PacKpbIBaTh colep)KaHUE TEPMUHOB U
(a7IeMeHTapHbIe BUIOB B mpupome. MyTaiuoHHbli | TOHITHIM KOMOWHATUBHAS
(bakTOpbI) IBOIOINH nporece - KOMGMHATHRHAs | ASMCHUHBOCTD, MyTal[MH, MyTAllHOHHbIN

M3MEHYNBOCTD. [lonysInoHHbIE BOJIHBI P Olvlecc’ MOMYIMHOHDIC — BOMHEL,
. apeiid TEeHOB, W3OS, MUTPALUH.
1 Apeii¢) renos. M3omauus 1 MUrpanus. XapaxkTepu3oBaThb dJICMECHTapHBbIC
Hemoncmpayuu: (bakTOppl  IBOJIOLMU: MYTAlMOHHBIN
Tabauyvt u cxemwvi: «JIBUKYIIIUE CUIIBI nporiecc, KOMOWHATHUBHAS
3BOJIFOIU N M3MCHYMBOCTD, NOMYJISIIMOHHBIC BOJIHBI,
apeiid TEeHOB, W3OJSIUSA, MUTPALHSL.
Y craHnaBiMBaTh
MIPUYMHHOCJIEACTBEHHBIE CBSI3U MEXKAY
MEXaHU3MOM U Pe3yJIbTaTOM JIEUCTBUS
JIBHOKYIIIMX CHUJl (271IeMeHTapHBIX
(hakTOpPOB) HBOJIOLINU
1.5 | EcrecTBeHHBIIH 0TOOP EcrectBeHHbIl 0TOOp — Hampabisoluii| PackpeiBath conep:kaHnue TEPMUHOB

U ero (opMbl

(bakTop IBOIIOLIUH.
@DopMBI €CTECTBEHHOTO 0TOOpA.

U TIOHSATHH: €CTECTBEHHBI OTOOD,
O6opn0a 3a CyIIecTBOBaHUE.

80



®denepanbHas padoyas mporpamma | buosiorus. 10—11 knaccel (6a30BbIi YpOBEHB)

Hemoncmpavyuu: OnuceIBaTh MEXaHU3M JIEUCTBUSA
Tabauyvl u cxemwvl. «ECTECTBEHHBIN ECTECTBEHHOTO 0TOOpA.

orbop», «bopsba 3a cymecTBoBaHE» XapakTepu3oBaTth (OPMbI ECTECTBEHHOT O

otOopa (ABMXKYIINN, CTAOUITU3UPYIOIIHA,
JTU3PYNTUBHBINA) U CPAaBHUBATH MX MEXIY
CO0OM.

XapakTtepuszoBath  00ppOy 3a
CYIIECTBOBAaHHE M CpPAaBHHUBATH €€
BUIBI (MEXBUI0Basi, BHYTPHBHIOBAS,
6oppba ¢  HEOIAroNMpPHUATHBIMU
(dakTopamMu BHEIIHEH Cpe/Ibl)
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1.6

Pe3ynbTarsl
HBOJIIOIUU:
MPUCTIOCOOJIEHHOCTh
OpPraHu3MOB U
BHJ1I000pa30BaHUE

[IprcnocoOIeHHOCT,  OPraHU3MOB
KaK pe3yabTaT 3BoJironuu. [Ipumepsr
PUCTIOCOOTIEHUN Y OPTaHU3MOB.
ApoMopdh 036l ¥ HIHOATATITAIIIH.
Bug u BumooOpazoBanue.

Kpurepun Buga. OcHoBHBIE (HOPMBI
BU1000pa3oBaHus: Teorpapuyeckoe,
HKOJIOTUYECKOE.

Jlemoncmpayuu:

Tabauywvl u cxemvi:
«IIpucnoco0IeHHOCTh OPraHu3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE,
«DKOJIOTUIECKOE BUI000pa30BaHUE.

ObopyoosaHue: KOIICKIUS
«IIpuMepsbl 3a1UTHBIX
MIPUCTIOCOOJICHUHN Y AKUBOTHBIXY,

PackpriBaTh comepkaHne TEPMHUHOB U
MOHSATUH: IpUCIIOCOOJIEHHOCTb,
MOKPOBUTEJICTBEHHAS U
npeaocTeperaroas OKpacka,
MAaCKHPOBKA, BUI000pa30oBaHUE.
OnuceiBaTh MEXaHM3M BO3HUKHOBEHUS
IPUCIIOCOOIeHU T y OpraHHU3MOB.
BBISBIATH 110 M300paKeHHSIM, Ha KUBBIX
1 PUKCHPOBAHHBIX Mpenaparax mpuMepbl

IPUCTIOCOOJIEHHOCTH  pacTeHUM u
KUBOTHBIX K YCIIOBHSIM CPEJIbI OOUTaHUS,
JTOKa3bIBaTh OTHOCHUTEIIHHYIO
11e7IECO00Pa3HOCTh MIPUCIIOCOOJICHUIA.
XapakTepu3oBaTh CrocoObl u
MEXaHU3MBbI BUI000PA30BaAHUS;

OIINCBIBATHb U CPAaBHUBATb OCHOBHBLIC
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KOJUTCKITNST HACEKOMBIX C Pa3TUIHBIMH
TUIIAMU OKpacku; HaOOp IIOJOB U
CEMSIH.

Jlabopamopnsle u npakmuueckue
paobomoi:

Jlaboparopnas pabora Ne 2. «Onucanue
MIPUCIIOCOOJIGHHOCTH OpraHu3Ma U €e
OTHOCHUTEJIHHOT'O XapaKTepay

(hOpPMBI KOJIOTMTIECKOTO

1 reorpaduuecKkoro BU1000pa30BaHUs

1.7

Hanpasnenus u mytu
MaKpO3BOJIIOLINH

MaxkposBostonus.

DopMBI IBOJTIONHH: (DHUIIETUYECKAs,
JTMBEpPIreHTHAs, KOHBEpPreHTHas,
napasieiabHasl. HeobparumocThb
sBomonMu. IlpoucxoxaeHue Ot
HECTICIUAJIM3UPOBAHHBIX TMPEIKOB.
[Tporpeccupyromias crieruani3anmsi.
AnanTyuBHas paguaIus.
Hemoncmpayuu:

Ilopmpemuwi: A. H. CeBep1ios.
Tabauysl u cxemvt: «KApoMopdO3bI»,
«Mmmoananranumy, «O0mas
JereHeparus.

Obopyoosanue: monenb «OCHOBHBIC
HaIlpaBJICHUs JBOIIOLHUKY; 00beMHas

PackpeiBaTh comepkaHue TEPMHUHOB U
MOHSTUI: MaKpOd3BOJIOLMS, (UIIOTEHE3,
OMOJIOTMYECKUM TIporpecc U perpecc,
apoMopdo3, HUaMOAnANTAlMs, OOIIas
JIeTeHepaIys, afanTHBHAS PaIAAIIHS.
XapakTepu3oBaTh (HOPMbI IBOIIOIUH.
BoisBiisate  apomopdo3bl U
UMO0AIalTallul 'y PacTCHUI

U )KUBOTHBIX.

CpaBHUBaTh OMOJIOTMUECKHUI TPOTPEcC U
Ounonoruyeckuii perpecc, apomopdos,
UAMO0AJANTAIIMIO0 U OOIIYIO
JIereHepaIuio.

BBISBIATE B3aUMOCBA3U MEXKTY MYTSIMHU
W HaIpaBJICHUSIMU  ABOJIIOLUU y
pPacTeHUM U )KMBOTHBIX
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MOICJIb «CTpOeHI/Ie I'OJIOBHOI'O MO3ra
ITO3BOHOYHBIX»

Hroro yacoB no teme 9

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE )KU3HM Ha 3emJie
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2.1

Hctopus xu3HU Ha
3eMiie 1 METOJIBI €€
M3yYCHHUA.
I'mnore3sl

MIPOUCX OXKICHUS
JKU3HH Ha 3eMIie

JloHaydyHble TIpEACTABICHUS 0
3apOXKJIeHUM  KU3HU.  HayuHble
TUIIOTE3bl BOSBHUKHOBEHHUS )KU3HU Ha
3emute: aOMOTEeHE3 U TTAHCTICPMUSI.
XUMHYECKAS] IBOTIOLIUSL.
AOHMOTeHHBI CHHTE3 OPraHUYeCKHX
BEILECTB u3 HEOPraHNYECKHUX.
DKCIEPUMEHTAIBHOE MOATBEPKICHUE
XUMHUYECKOU IBOIOLIUU.

Hauanbable 9Tambl  OMOJOTMYECKON
spomoonmu. ['mmoreza PHK-  wmwpa.
dopmupoBaHre MEMOPAHHBIX CTPYKTYP
" BO3HUKHOBEHUE MIPOTOKJIETKH.
IlepBble KIETKM W UX SBOJIOLUA.
@DopMUpPOBAHUE  OCHOBHBIX  TpyMIl
KUBBIX OPraHU3MOB.

Hemoncmpayuu:

Ilopmpemui:

®. Pemm, JI. ITactep, C. Mumnep,

A. W. Omapum, I'. FOpu.

Tabauysl u cxemvl: «Bo3HUKHOBEHHE

CoHEYHOM CHUCTEMbIY,

PackpeiBaTh cojmepikaHue TEPMHHOB U
MOHSATHM: KpeallMoHW3M, aOHuOoreHes,
BUTAIM3M,  MaHCHEpMHUs,  OHOIO033,
KOallepPBaThl, IPOOMOHTHI, CAMOHOICHE3.
XapakTepu3oBaTh METOJbI HM3yYCHUS

HCTOPHUYCCKOT'O IMpouLIoro 3emJn.

[lepeyucnsatsh OCHOBHbBIE 3TAIThI
XUMHUYECKOUI u OMOJIOTUYECKOM
SBOJIFOIINH.

M3narath conepaHue ruroTe3 U TEOpui
BO3HMKHOBEHUS JKU3HM Ha  3emile
(kpeamoHusma, CaMOIIPOU3BOJIBHOT O
3apOKIACHUS (CTIOHTaHHOTO),
naHcrepmuu, runore3sl  PHK-mupa).
OnuceiBath 3kcniepuMenTsl C. Muuiepa
u I'. FOpu no nomy4eHuro opraHuyecKux
BEUIECTB W3 HEOPraHUYECKUX IIyTEM
aOMOreHHOr0 CUHTE3a
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«Pa3BuTHE OPraHUYECKOro MHUPay,
«PacturenbHas kiaetkay, « KuBoTHas
KJICTKa», «IIpokapuornueckas
KJIETKa
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2.2

OCHOBHBIE 3TaIbI
SBOJIIOLIU U
OpPraHUYECKOr0 MUpPa
Ha 3emJie, pa3BUTHE
YKU3HHM TI0 3paM |
neproam

Pa3Butne xxu3Hu Ha 3emiie Mo 3paMm U
nepuogam. Karapxeii. Apxeiickas u
npoTrepo3orckas 3psbl. [laneo3oiickas
9pa M €€ IePHOJIbl: KEMOPHUICKHH,
OPIXOBUKCKHM, CUITYPUNCKUH,
JIEBOHCKHM, KAMEHHOYT OJIbHBIN,
IIEPMCKUU.

Meso3o0iickas 3pa U €€ IEePUOIBIL:
TPUACOBBIM, FOPCKUK, MEJIOBOM.
Kalinozoiickas spa u ee nepuo/ibl:
aJICOreHOBbIM, HCOICHOBBIM,
AHTPOIIOT€HOBBIN.

XapakTepuCTUKA KIMMaTa

Y F€0JIOTUYECKUX MPOLIECCOB.
OCHOBHBIE ATallbl SBOJIIOIUN
PACTUTENBHOTO U KUBOTHOT'O MHPA.

ApoMop(}o3bl Y pacTEeHHI U )KUBOTHBIX.

IlosiBiieHME, paclBET U BEIMUpAHUE
IPYIII )KUBBIX OPraHU3MOB.

Jlemoncmpayuu:

Tabauyvr u  cxemvi:  «Pa3Butme
OpraHn4eCcKoro MHUPAY,
reoXpOHOJIOrMYecKas Ta0IUIIa;

PackpsiBaTh conep:kaHle TEPMUHOB
Y IOHATHUI: 30H, 3pa, NEPUOI,
apoMopd03bl, UIHOATANITALIMHI. 3HATh
MOCJIEA0BATEILHOCTD S0HOB:
KaTapxeu, apxeu, MpoTeEPO30H,
(banepo3soii; op: apxernckas,
IIPOTEPO30MCKast, MATIEO30MCKAs,
ME3030M CKasi, KAMHO30MCKast; IEPUOIOB:
KEeMOPUICKUM, OPAOBUKCKHUH,
CUJIYPUICKUH, ICBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIN, FOPCKUH, MEIIOBOU,
MaJICOr€HOBBIN U HEOT'C€HOBBIH,
AHTPONIOT€HOBBI.

XapakTepu30BaTh OCHOBHBIE
COOBITHSI B Pa3BUTUU OPTaHUYECKOTO
MHpa MO 3paM U MEepUoJam
re0JIOTMYECKON NCTOPUH; ITaIIbl
pPa3BUTHS PACTUTEIBLHOIO U
KMBOTHOI'O MUpA. BeiaennuTsb
rJIaBHBIE apoMOpP(dO3bl paCTEHUIN 1
KUBOTHBIX. CpaBHUBATH MEXKIY
coOol npeacTaBUTENeH
CUCTEMATHYECKUX TPYIIII
OpraHU3MOB, BBISIBIIATh YEPThI
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YCIOXKXKHCHUA U HpI/ICHOCO6JI€HHOCTI/I

KOJUTeKIusl «DOpMBI  COXPaHHOCTH
HCKOITaeMBbIX JKUBOTHBIX U PACTCHUINY.
Jlabopamopnsle u npakmuyeckue
paodoomui:

K YCJIOBHUSM KU3HHU
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[Ipaktnueckas padorta Ne 1. «M3yuenue
HCKOMAaeMbIX OCTaTKOB pPacTeHUN U
’KUBOTHBIX B KOJUIEKIIUSIX». DKCKYPCHSI
«OBOJIOIUS OPraHUYECKOro MHpa Ha
3emiie» (B €CTECTBEHHO-HAYUHBIN WM
KpaeBeIueCKui My3eil)

2.3

CoBpeMeHHas
cucreMa
OpPraHUYECKOro MHUpa

Cucrema OpPraHMYeCKOro Mupa Kak

oTpakeHue  HBOOIUU.  OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIbI OPraHu3MOB.
Jemoncmpayuu:

Tabmyer u cxemovr: «CoBpeMeHHas
CUCTEMa OPTraHUYECKOI0 MUPa»

PackpbIBaTh copepkaHue TEPMUHOB U
HNOHATUIN: CUCTEMAaTUKa, UCKYCCTBEHHAs U
€CTeCTBEHHas KiaccuuKaius, OnHapHas
HOMEHKJIATypa, IPUHLIUII
MEPAPXUYHOCTH.

XapakTepu3oBaTh COBPEMEHHYIO CUCTEMY
OpPraHUYECKOro MUpa
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2.4

DBOIOIMA YEIOBEKA
(a"TpOMOTEeHE3)

OBoironus 4enoBeKka. AHTPOIOJIOTHS
Kak Hayka. Pa3zBuTme mnpencraBiieHUI
0 IIPOUCXOXKIACHUU YelloBeKa. MeTobl
U3Yy4EHMs aHTpororenesa. CXoncTea u

pasimminsAa 4CJIIOBCKA U JKUBOTHBIX.

Cucremarnueckoe I0JIOKEHHE YSI0BEKa.

Jemoncmpayuu:

Topmpempui: Y. Jlapsun. Tabauysi
u cxemol: «CpaBHEHUE
AHATOMUYECKUX YEePT CTPOCHUS
YeJI0BeKa U YeJI0BEKOOOPa3HbIX
00€e3bsIH».

ObopyoosaHue: Clenku

PackpsiBaTh copepkaHue TEPMHHOB
u TTOHSTHIA: aAHTPOIIOJIOT U,
AHTPOIIOrEHE3, YEJOBEK pPa3yMHBIN
(Homo sapiens), mpsiMOXOXIEHUE,
BTOpast CUTHaJIbHAs cucrema.
[lepeuuncnsaTe 3a1a4n aHTPOIOJIOTUH,
ATanbl CTAHOBJIEHHUS W PA3BUTHS
MIPEACTABICHUNA O IPOUCXOKICHUHU
YeJI0BEKa.

WN3naratb  OCHOBHBIE  TOJOKECHUSA
teopun Y. JlapBuHa, KpUTHUYECKHU
OLICHMBATh HEHAYYHYIO0 HH(POPMAIIUIO
O IPOUCXOKICHUH YEIIOBEKa.

17R10 M300pakeHus KaMEHHBIX
Oopyauil MEpBOOBITHOIO YEJIOBEKA:
KaMHHUYOIIEpHI, pyOuia, ckpedia

3HaTh CHUCTEMATHYECKOE TMOJI0KEHUE
Bujga Homo sapiens, nepequcisTh ero
Mop(]oI0ro-aHATOMUYECKHE TPU3HAKU
pa3HOro YpoBHS (THI, KJIacC, OTPANl U
Jp.).

VYcranaBiauBaTh  4YepThl  CXOJCTBA U
pa3nuyuii  4YeloBeKa U KUBOTHBIX.

OOBsICHAT, W  OlLIEHUBATh 3HAYCHHE
HAyYHBIX 3HAaHUM O NPOUCXOXKICHUU
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YesloBeKa JIJIsl IOHUMaHUS MECTa U POJTH
YeJIOBEKa B IPUPOJIC
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2.5

JIBroKymue cuisl

(paxTopsr)
aHTPOIIOTreHe3a

JIBroKymme CUJIBI (paxTopsl)
aHTPOTIOTEHE3a. Hacnencreennas
M3MEHYHBOCTh M €CTECTBEHHBIN OTOOP.
OO011eCTBEHHBII o0pa3 JKH3HU,
HU3rOTOBJIEHUE opyaui Tpyna,
MBILJICHUE, Peub. /Jemoncmpayuu:
Tabnuysr u  cxemwvr:  «CpaBHEHUE
AHATOMHYECKHUX YEPT CTPOCHUS YCIIOBEKA
U YeJI0BEKO0Opa3HBIX 00€e3bsIHY,
«OCHOBHBIE M€ECTa IMAaJICOHTOJOrNYECKUX
HaXO0JIOK MIPEJIKOB COBPEMEHHOTO
YEeJIOBEKAY.

Obopyoosanue: MysiKU
«IIpoucxoxaeHre 4eaoBeKa

(TaJICOHTOJIOTUYECKUE HAXOIKHU )»

PackpbIBaTh coaepKkaHue TEPMUHOB U
MOHATUH: (PAKTOPbl AHTPOIOIeHE3a,
IPYIIIOBOE COTPYJHUYECTBO, PEUb,
opyJuiiHas NEeSTENbHOCTb,
MOJIMMOP(PU3M.

XapakTepu30oBaTh JBUKYIIIAE CUITBI
(daxTopsr) aHTPONOreHe3a:
OMOJIOTUYECKNEe W  COIHMAIIBLHEIE,
CpaBHUBATh WX MEKIY COOOM
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2.6

OcCHOBHEBIE CcTaJIuu
DBOJIIOIIMH YEIOBEKA

OCHOBHBIE CTaJIUHN U BETBU BOJIIOIUN
YEeJIOBEKA: aBCTPAJIONUTEKH, YemoBek
yMmenblid, YenoBek NpsSMOXOASIINN,
UYenosek HeanaepTanbCKui, YemoBek
pa3yMHbId  COBPEMEHHOIO  THIIA.

HaXOI[KI/I HCKOIIa€MbIX  OCTAHKOB,

BpeMsi  CYIIECTBOBaHHUA,  00JaCTh
pacnpocTpaHeHus, 00beM T'OJIOBHOT'O
Mo3ra, 00pa3 KU3HHU, OPYIUs.
Hemoncmpayuu:

Tabauyvt u cxemvr: «OCHOBHBIE MeCTa
MaJICOHTOJOTMYECKUX HAXOJO0K MPEIKOB
COBPEMEHHOTI'0 YEeJI0BEKa,

«JlpeBHenime JIFOJTAY, «JlpeBHUE
moaun», «IlepBbie COBpEMEHHBIE JIFOIN.

O6opynoBaHue: MYJSKH

«ITpoucxoxnenue yenoBeka» (OHOCTHI
aBCTPaJIONUTEKA, MUTEKAHTPOTIA,
HEaHJEPTAIbLA, KpPOMaHbOHIIQ);
CJICTIKH WJIM W300paKeHUS KaMEHHBIX
OpyIuid  TEpBOOBITHOIO  YEJIOBEKa:
KaMHUYOIIIEphI, pyouia, ckpedia

PackpeiBaTh cofiepkaHuE TEPMHUHOB
Y TIOHSITUI: aBCTPAJIONUTEK, YEJIOBEK
YMEJIbIM, YEJIOBEK MPAMOXOSIINNI,
HeaHAepTaJell, KpOMaHBbOHEII,
HEOJUTHYECKas PEBOJTIONINS,
NepBOOBITHOE UCKYCCTBO.

XapakTepu30BaTh U CPAaBHUBATh MEXIY
cOOOl OCHOBHBIE CTAaJUU 3BOJIOLUU
YeJloBeKa: XPOHOJOTMYECKHM BO3pACT,
apeajl  pacIpoCTpaHEHus, o0BeM
rOJIOBHOTO MO3ra, 00pa3 JKM3HU U

opyausa Tpyda
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2.7 | YenoBeueckue pachl 1 Yenoseueckue  pacbl.  (OCHOBHBIE PackpeiBare copepkaHue TEPMHUHOB
u IIPUPOJHBIE OoJnbIIME  PAaCHI: €BpONECONIHASA M TOHSATHUM:  pachl, pPacoOrecHes,
aJanTaluy 4yejioBeKa (eBpazmiickas), HETpo- COLMaIIaPBUHU3M, pacusm,
aBcTpajoniHas  (dPKBaTOpUaIbHAas), MeTtucanusi.  XapakTepu3oBaTb U
MOHTOJIOMTHAS (a3uarcko- CpaBHUBATh MPEICTABUTEIIEN
aMepuKaHCKasl). YeJI0BEYECKUX pac,
Yeprel MPUCIOCOOJIEHHOCTH | paCKphIBaTh MPUYMHBI W MEXaHU3MBbI
[IPEACTABUTEIICH UYEJIOBEUECKUX pac K | pacoreHesa, IMEePEeUUCIsIiTh U IPUBOJIUTH
YCIIOBUSIM CYIIECTBOBAaHUS. EAWMHCTBO | IpUMEPHI MPUCIIOCOOJIECHHOCTH YeIOBEKa
YEJIOBEUYECKUX pac. Kputuka |k YCIIOBUSM cpensl, IIPUMEPHI
COLIMAJILHOI'O JAapBUHU3MA U pacu3Ma. MPUCIIOCOOUTEIHHOTO 3HAUYECHUSI PACOBBIX
Hemoncmpayuu: [IPU3HAKOB.
Tabauysl u cxemol: «YenoBeueckue JlokaspiBare eauHCTBO BuAa Homo
pacsD» sapiens, HAy4YHYI0 HECOCTOSITEIbHOCTb
pPacoOBBIX TEOPUU, UAEH COLHUATIBLHOTO
JApPBUHHU3MA U pacu3Ma
Hroro yacos 1o teme 9

Tema 3. OprannzMbl 4 OKpY Kaolas cpeaa
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3.1 | Dxomorus Kak HayKa DKOJIOTHS KaK HayKa. 3ajauu 1 pasienbl | PackpblBaTh CoJiep)KaHWE TEPMHHOB
JKOJIOTUH. U TIOHATHH: DKOJIOTHs, IIOJIEBbIE
MeTo1bl KOJIOTMYECKUX UCCIIEN0OBAHNN. | HAOIIOACHHUS, AKCIIEPUMEHTHI,
DKOJIOTHYECKOe MHUPOBO33pECHUE | MOHUTOPUHT OKPYKAIOIICH CpeIbl,
COBPCMCHHOI'O YCJIOBCKA. | MOACIMPOBAHUC, OKOJIOTHYECCKOEC
Jlemoncmpayuu: MHPOBO33pEHUE.
Ilopmpemwi: A. I'ymGonsaT, K. [lepeuncnaTe 3agauyd  3KOJIOTHM, €€
®. Pynbe, D. ['ekkeb. pas3fesibl U CBA3U C APYTMMU HayKaMMU.
Tabauyvt u cxemwl: Kapra «lIpupogHbie XapaKTepH30BaTh _ MCTOZEI
30HBI 3eMIII» OKOJIOTHYCCKUX UCCICA0OBAaHNU

3.2 CpGI[BI oOUTaHHI U Cpe,Z[BI oOUTaHUSA OpraHnu3MoOB: BOJHAA, PaCKpBIBaTI) COACPKAHNUC TCPMUHOB

HKOJIOTMYECKUE
bakTopbl

HA3eMHO-BO3/yILIHAS,

BHYTpH-
DKOJIOrUYecKHre PaKkTopsbl.

MMOYBEHHAS,

OpraHnu3McCHHaA.

Knaccudukarus 5K0JI0rM4ecKux

W TOHATUH: cpema  OoOUTaHWMS,
AKOJIOTUYECKHUE (bakTopsl,
OMOJOTUYECKUN ONITUMYM,

OTrpaHUYMBAIOUIUHN (JIMMUTHPYIOIIH)
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(akTOpOB: AOMOTHYCCKUE, ONOTHUYECKUE H| (PaKTOpP.

AHTPOTIOTEHHBIE. XapakTepu3oBaTh YCIIOBUS cpen
JlercTBre SKOJTOTUYECKUX oburaHus OpraHM3MOB;
KJIacCU(UIIUPOBATh U XapaKTEepU30BaTh

(bakTOpOB Ha OpraHU3MBI.
AKOJIOTHYecKue (haKTOPhl: A0MOTHUECKHE,

eMoHcmpauuu:

A Pau OMOTHUYECKHUE u AQHTPOIIOTEHHEIE.

Tabmuypl u cxempr: «Cpenpl oOuTaHUS OmnuceiBaTh JAEUCTBUE DKOJOTHUYECKUX

OpraHu3MOB» (dakTopoB Ha OpPTraHW3MBI.
XapakTepu30BaTh 0COOEHHOCTH
CTPOCHHUS u JKA3ZHENEATEIILHOCTU
pacTeHW W JKWBOTHBIX Pa3HBIX CPeJ
oOuTaHus
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3.3

AOuoOTHYECKHE
bakTopbl

AbGuotnueckue (bakTopsbI: CBET,
TeMIIeparypa, BJIAYKHOCTb.
®oronepuoausM.lIpucnocodnenus
OpPraHu3MOB K JICHCTBUIO A0MOTUYECKUX
dakTopoB. buogornueckrue puTMBI.
Jemoncmpayuu:

Tabauyst u cxemvl: «POTOMEPUOTUZIM.
Jlabopamopnsle u npakmuyeckue
paoomuwi:

JlaGopartopnas padota Ne 3.
«Mopponornueckue 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT OOUTAHUSD.
Jlaboparopnas pabota Ne 4. «BnusHue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeycay

PackpeiBaTh comepkaHue TEPMHHOB

Y TIOHATHUH: aOnoTH4YecKue (PaKTopsl,
dbotoneproau3M,  OHUOIOTHYECKHUE
PUTMBI.

AHaIM3UpOBaTh JEUCTBUE CBETa,
TEeMITepaTyphl, BIAKHOCTH HA OPTaHU3MbI
u MIPUBOIUTH MIPUMEPHI
IpUCTIOCOOJIEHHOCTH OpraHU3MOB.
[IpoBoauTH OHONOrMYECKUE HAOTIOICHUS
U 0hOpMIIATH PE3YJIbTAThl MPOBEIECHHBIX
HaO0JI0ICHU
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3.4

buotuueckue
bakTopbl

buornueckue daxktopsl. Buabt
OMOTHYECKUX B3aUMOJIEHCTBUN:
KOHKYPEHIIUS, XUIITHUYECTBO, CHMOUO3 U
ero ¢opmel. [lapazutusm, kooneparus,
MyTyaJIu3M, KOMMEHCAIIN3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcaIU3M, HEUTpaau3M. 3HAUYCHUE
OMOTHYECKUX

B3aUMOJCICTBAN ISl CYLIECTBOBAHUSA

OpPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.
Hemoncmpayuu:
Tabauywvl u cxemol.: «llumeBpie TSNy

PackpeiBaTh comepkaHue TEPMHHOB
U TIOHSTHI: OMOoTHYECKuEe (PaKTOphI,
XHUIITHAYECTBO, napasuTU3M,
KOHKYPEHITUS, MyTyaau3M, CHMONO3,

KOMMCHCAJIN3M, HaXJ'Ie6HI/ILIeCTBO,

KBAPTUPAHCTBO, aMEHCaJIN3M,
HEUTPAIU3M.
XapakTepu3oBaTh OnoTHyecKue

(hakTOPHI ¥ BUJIBI B3AMMOOTHOIIICHUHA
MEXIy OpraHW3MaMH;, IPUBOIUTH
TIPUMEPHI B3aUMHOU
MIPUCIIOCOOJICHHOCTH ~ OPTraHU3MOB.
CpaBHMBaTh MEXIy COOOW BHIBI
OMOTHYECKUX
OpPTraHW3MOB

B3auMOJEHUCTBUMN
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3.5 | Dkonoruyeckue 1 DKOJIOTMYECKUE XapaKTEePUCTUKHU PackpriBaTh conepxkaHue TEPMUHOB U
XapaKTCPUCTUKH nonyisauud. OCHOBHBIE TOKa3aTeau MOHATHM: TIONMYJISIUUS, YUCICHHOCTb,
BUAa 1 TOIYJIALIMH HOMYJISALMYI: YUCIEHHOCTD, INIOTHOCTh, | IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTD,

POXKJ1aeMOCTh, CMEPTHOCTb, MPUPOCT, MIPUPOCT, MUTPALIHS, JTUHAMHKA
murpanus. JluHaMUKa YHUCIEHHOCTH YUCJICHHOCTH TTOMYJISIINH.
HOIYJISIIUU U €€ PeryJIsiusl. XapakTepu30BaTh OCHOBHBIE [TOKa3aTeNn
Hemoncmpayuu: H 3KOJOru4€CKyI0 CTPYKTYPY
Tabmuyor u cxemwi:  «Ilomymsmmm, HOIYJISIIIUU; OMUCHIBATh MEXAHU3MbI
«3aKOHOMEPHOCTH pocTa unciienHocty | PETYIANNMI HHCICHHOCTH HOMY BTN
NOMyJSIUU  MHQY30pUU-TYPETbKI».
Jlabopamopuvie u npakmuueckue
paoomuwi:
[IpakTunueckas padora Ne 2. «Ilogcuer
IJIOTHOCTH MOIYJISILINI pa3HbIX BUAOB
pacTeHu»

Wtoro yacoB no teme 5

Tema 4. Coo01ecTBa v YKOJIOri4eCKue CUHCTEMbI
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4.1 | CoobuecTBa Coo011ecTBO OPraHu3MOB — OMOLIEHO3. PackpbiBaTh cofepkaHue TEPMHHOB
Opranu3mMoB CtpykTypbl Ouole HoO3a: BHUIOBas, Y TIOHSTUMN: OUOIIEHO3, YKOCUCTEMA,
MPOCTPAHCTBEHHAS, Tpoduaeckas OMOreoIeH03,  BHJbI-JOMUHAHTHI,
(nmuieBast). Busibl-q1OMUHAHTHI. YKOJIOTUYECKas HUIIIA.
Cas13u B OnorieHose. /Jemoncmpayuu: XapakTepru30BaTh OnoueHo3
Tabnuyvl u cxemoi: «llvieBbie MENNUy, (cooOmiecTBO), €ro BHUJIOBYIO,
«bHOLIEHO3: COCTaB U CTPYKTYpay. IPOCTPAHCTBEHHYIO U TPOYHICCKYIO
ObopyoosaHue: MOJIETb-aNTUTAKAIIIS CTPYKTYPBI.
«Tunmanbie OUOIICHO3b; TepOapuii OOBACHATD poiIb KOMITOHEHTOB
«PactutenbHbIE COOOIIECTBAY; OuolieHO3a B TOMJEPKAHUHM  €ro
KoJuTeKIus «buoreHos» CTPYKTYpbl W  CYIIECTBOBaHMS Ha
ONPEICICHHON TEPPUTOPUH.
OOBSACHITL OMOJIOTUUECKUNA  CMBICT
SPYCHOCTH U JIUCTOBOM MO3aHKHU.
CpaBHUBAaTh KOMITOHEHTHI OMOIICHO30B,
WX BHJIOBYIO, TPOCTPAHCTBEHHYIO U
TpopUUECKYI0  CTPYKTYpbI,  CBSI3U
MEXy OpraHu3MaMu
4.2 | DKOCUCTEMBI 151 DKOJIOrMYECKUE CUCTEMBI PackpeiBath cogepxanne TEPMUHOB U
3aKOHOMEPHOCTH (sxocuctembl). ITonstre 06 SK0ocucTeMe | IOHATHI: 9KOCHCTEMA, OHOTEOLeHO3,

X CyICCTBOBAHHUA

1 OMOreolEHO3E.

CDyHKHI/IOHaJ'IBHBIC KOMIIOHCHTHI

IpoaAyuCHTbl, KOHCYMCHTLI,
PCAYLCHTEI, TpO(i)I/I“ICCKI/IC YPOBHH,
IIUIICBas
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9KOCHUCTCMEI: ITPOAYUCHTBI, KOHCYMCHTEI,

PEAYLIEHTHI.
KpyroBopor BemecTsB 1 NOTOK YHEPTUH B

OKOCUCTEMC.

Tpoduueckue (nu1IeBbIE) YPOBHH
sKocucTeMbl. [luiieBble Hienu U ceTu.
OCHOBHBIE TOKA3aTENN 3KOCHUCTEMBI:
Oouomacca, NpoAyKIMsl. DKOJIOTHYECKUE
MUpaMUAbl: MPOTYKIUHU, YUCICHHOCTH,
O6uomaccel. CBOICTBa SKOCUCTEM:
YCTOMYUBOCTb, CAMOPET YIS,
pa3BUTHE.

Cykueccus.

Jemoncmpayuu:

llopmpemuwi: A. [Ix. Tenciu, B.
H. Cykaues.

Tabauywr u cxemvl.: «Ilpupoausie
cooO1ecTBay, «Llenu nmutanus,
«IKOJIOTUYECKask MUPaMUIa

I[ETb U CETh, IKOJIOTUUECKUE MMHPAMU/IBI,
Oouromacca, NpOAYyKIIHs, CYKLIECCHSI.
XapaKkTepu30BaTh CBOWCTBA YKOCUCTEMBI
(ee crmocOOHOCTH K JITUTEIILHOMY
CaMOTIOIICPKAHUIO, OTHOCUTEIHLHO
3aMKHYTBIM KPYTOBOPOT BEILIECTB,
HEO0OXOAMMOCTh MTOTOKA YHEPTHH ).
CpaBHUBATh MACTOUIIHBIE U IETPUTHBIC
MUIIEBBIC IIETTH, TPOPHIECKUE YPOBHU
HKOCUCTEMBI.

Paznmuuate mupamMuasl MPOTyKITHH,
MMpaMU bl YUCICHHOCTH U TUPaMUIbI
OroMacchl.

CocTaBmisTh 1IEMU U CETH MTUTAHUS.
IlepeuncnsaTe CBOMCTBA IKOCUCTEM:
YCTOWYUBOCTH, CAMOPETYJISIINS,
pa3BuTHe (CyKIecCcHsl).

OnuceIBaTh MEXaHU3M TMOIICPIKAHUS
paBHOBECHS B SKOCHUCTEMAX.
XapakTepu30BaTh CYKLIECCUU, BBISIBIISATD
NPUYUHBI U 001TUE 3aKOHOMEPHOCTHU
CMEHBI 3KOCHCTEM
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4.3

[IpuponHsie
DKOCHCTEMBI

[IpupoiHBIE SKOCHCTEMBI.

DKOCHUCTEMBI PEK U 03ep.
DKocHCTEMA XBOMHOTO UJIH
IITUPOKOJIMCTBEHHOTO JIeca.

PackpeiBath conepikaHne TEPMUHOB H
MTOHSATHI: BOJHBIE DKOCHCTEMEI,
OMoreoreHo3bl, (PUTOIJIAHKTOH,
300IJIaHKTOH, OEHTOC, TYMYC.

Jemoncmpayuu:

Tabauysl u cxemul: «IKOCUCTEMA
IIMPOKOJIMCTBEHHOTO Jecay,
«DKOoCcHCTEeMa XBOMHOIO Jecay,
«buoneno3 BogoeMa.

Obopyoosanue.: Tepdapuu U KOJIIEKIIUH
pacTEHU U JKUBOTHBIX,
MPUHAJJIKAIINX K Pa3HbIM
AKOJIOTUYECKUM TpyIaM OJHOr0 BUIA

[TpuBOANTE MPpUMEPHI TPUPOTHBIX
9KOCHCTEM CBOEH MECTHOCTH.
CpaBHUBaTh HA3€MHbBIE U BOJIHBIC
HKOCUCTEMBI; OPTaHU3MBbI, 00Pa3yIOIIHE
pasHble TpopHUUIECKHE YPOBHH
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4.4 | AHTpOIIOT€HHbIE AHTPOIIOT€HHBIE IKOCUCTEMBI. PackpbiBaTh conepkaHue TEPMUHOB U
3KOCUCTEMBI AFpOBKOCI/ICTeMBI. MTOHSATHUMU: AHTPOIIOI'CHHAA 3KOCHUCTCMA,
YpboskocucteMbl. buonornueckoe u arposkocucTeMa, ypooskocucrema,
XO35IUCTBEHHOE 3HAYEHUE OropasHo0Opasue.
arpodKOCHUCTEM U YPOOIKOCUCTEM. XapaKTepH30BaTh arpo3KOCHCTEMBI
Bropasnoo6pasue kak GakTop U ypOOdIKOCUCTEMBI, 0COOEHHOCTH HX
YCTOMYUBOCTH IKOCUCTEM. CymECCTBOBAHM .
CoxpaHeHne GMOIOTUYECKOT0 IIprBOANTE NPUMEPBI AHTPOIIOT HHBIX
pa3sHOOOpasHs Ha 3eMle. HKOCUCTEM CBOEH MECTHOCTH,
OIKCHIBATh WX BUOBOW COCTaB U
Jemoncmpayuu: C
cTpykTypy. CpaBHUBATH COCTaB U
Tabnuyvr u  cxemvl: «ATPOIICHO3Y. CTPYKTYDY HPUPOIHEIX SKOCHCTEM I
Obopyoosanue: xomnekus «Bpenurenu yRUPY
. . arpodKOCUCTEM, arPOIKOCUCTEM U
BOXHEUIITUX  CEITbCKOXO035HCTBEHHBIX
ypOOIKOCHUCTEM
KYJIbTYp»
4.5 | buocdepa — VYyuenue B. W. Bepnanackoro o 6uocdepe. | PackpriBaTh copep:kaHie TEPMUHOB H
ro0anbHast I'paHuIpl, cOCTaB M CTPYKTypa MOHATHI: Onocdepa, )KHBOE BEIIECTBO,

HKOCUCTEMA 3EMITU

ouocdepsl. JKruBoe BEIecTBO U €ro
¢yukuun. Ocodbennoctu 6nocheps! Kak

JTMHAMUYECKOE PABHOBECHUE.
OuenuBatsb Bkaaa B. M. Bepaaackoro
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r7100a1bHON 9KOCUCTEMBI.
JuHamuyeckoe paBHOBECHE W OOpaTHas

CBs3b B Ouocdepe.
Jemoncmpayuu:

Ilopmpemuwi: B. 1. BepHaackui.
Tabauyvt u cxemwvr: «O06MIAs CTPYKTYpa
o6uocdepsi», «PacrpocTpaHeHne Xu3HU
B Onocgepe», «O30HOBbBIN IKpaH
ounochepb»

B CO3/laHKEe yueHusl o Ouocdepe.
XapakTepu3oBaTh cocTaB orochepsl,
(G YHKIIUM )KUBOTO BelecTBa Onocdepbl
Y ONpenessaTh (Ha KapTe) 00JacTH ero
HauOOJIBIIIETO PACTIPOCTPAHCHHUSI.
[TpuBOIUTH PUMEPHI IPOSIBIICHUS

(G yHKIUH )KUBOTO BEIIeCTBa OUochepsl,
OMOTCOXUMUYECKON ACSITEIILHOCTH
YeNoBeKa.

[lepeuuncnate 0coOeHHOCTH OUOChEPbI
Kak rJ100a1bHON 9KOCUCTEMbI 3eMJIU

4.6

3aKOHOMEPHOCTH
CYLIECTBOBAHMUSI
ounocheps

Kpyrosopots! Beniects u
OMOreoXrMHUYECKHE IUKIIbI AJIEMEHTOB
(yraepona, azora).

30HaIBLHOCTH OUOCHEPHI.

OcHOBHbIE OMOMBI CYIIH.
Jemoncmpayuu:

Tabauyoer u cxemwvr. «Kpyrosopor
yrieponaa B ouocdepe», «Kpyropopot
a30Ta B IPUPOJIE»

PackpriBath cosepikaHne TEPMUHOB U
MOHATUH: LEJIOCTHOCTh OHOCc(hepsl,
KpPYrOBOPOT BEIIECTB,
OMOreOXUMUYECKHE ITUKITBI
AJIEMEHTOB, 30HAJILHOCTh OHOC(hEpHI,
OHOMBI.

OnuceiBaTh KPYroBOPOT BELIECTB,
OMOreoXMHUYECKUE IIUKJIIBI a30Ta U
yriieposa B ouocdepe.

OOBACHATP TPUYMHY 30HAIBHOCTHU
ouochepsl.  Ilepeuncnarsb u
XapaKkTepu30BaTb OCHOBHBIC OMOMBI
CyIu 3eMJId
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4.7

YenoseuecTBO B
ouocdepe 3emin

YenoseuecTBo B Ouochepe 3eMiu.
AHTpOTIOTCHHBIE W3MCHEHUS B
ouocdepe. I'modanbpHBIC

PackpsiBaTh conepkaHle TEPMUHOB U
MOHSATHI: aHTPOIIOTE€HHBIE U3MEHEHUS,
AKOJIOTHYECKUN KPU3HC, TII00ATbHbBIC

HKOJIOTMYECKUE TTPOOIIEMBI.
Hemoncmpayuu:

Tabauyvl u cxemol: «IlpumepHbie
AHTPOIIOI€HHBIE BO3ICUCTBUS HA
IpUPOAY», « BaxkHEeNIMe NCTOYHUKHU
3arpsi3HEHUS BO3/1yXa U TPYHTOBBIX
BOZ», «llouBa — BaxHeumas
cocTaBsitonias ouocheprn?, «PakToOpsbI
Jerpagauuy nousy, «llapHuKoBbIN
apdext», «DakTopsl paguoaKTUBHOTO
3arpsizHeHus ouocdeps»; Kpacnas
kaura P®, nuzobpaxenus oxpaHseMbIX
BUJIOB PACTEHUN U KUBOTHBIX

pOoOJIEMBI.

XapakTepusoBatb OMOCHEPHYIO POJTh
qeI0BeKa.

[TpuBOIUTH IPUMEPHI AHTPOTIOTCHHBIX
U3MEHEHHI B Orocdepe.

O1ieHUBATh MMOCIIEACTBHSI 3ar PSA3HEHUS
BO3/YIIHON, BOJHOM Cpelibl, U3MEHEHHUS
KJIMMaTa, COKpaIeHUs
OuopazHooOpazusl.

dopmynmupoBaTh COOCTBEHHYIO TTO3HIIHIO
10 OTHOIICHWI0O K TJIOOATBHBIM U
pETHOHATILHBIM HKOJIOTUYECKUM
npobiemMaMm, apryMeHTHpPOBAaTh  CBOIO
TOYKY 3PEHUSL.

Ha3piBaTh mpu4ImHBI MOSBICHUS
IPUPOIOOXPAHHON ITUKH,

pacKpbIBaTh 3HAYCHHE MTporpecca

JUIS IPEOA0JIEHHSI SKOJIOTMUECKOT O
KpHU3uca
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4.8 | CocymiecTBOBaHHE 1 CocymiecTBOBaHHE IPUPOILI U PackpeiBath comepkaHie TEPMUHOB
IPUPOABI U yenoBedecTBa. CoXpaHeHHE u MTOHSTHUIA: palnroHaIbHOE
YyeJIOBEUECTBA OmopazHoOoOpa3us Kak OCHOBA IPUPOIOIIOIB30BAHUE, YCTONUYNBOE

ycTounBocTH 6mocdepnl. OcHOBa pa3sBUTHE, KOPBOIOIHS.
pPaliOHAIIBHOT'O  YIIPaBJICHUA XapakTepu3oBarb palMOHAIbHOE
IIPUPOAHBIMA PECYPCAMHU 1 HX HCIIOJIb30BaHUE TPUPOIHBIX PECYPCOB;
MCIIONIb30BaHKE. JIOCTHKCHHS OCHOBHBIE IMOJIOKEHUS KOHLETILINU
Guonorun YCTOWYMBOTO Pa3BUTHUS

U OXpaHa NpUpojsl. Jemoncmpayuu:

Tabnuysr u cxemst: «buocdepa n

YEIIOBEK»

Nroro yacoB no teme 9

PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO 34

YACOB

[TPOTPAMME

10
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INEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MPOBEPAEMbBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHMUSI
OCHOBHO#M OBPA3OBATEJBHOM MPOT'PAMMBI CPEJJHEI'O OBIIETO
OBPA3OBAHUSA U DJIEMEHTOB COAEPKAHUSA 110 BUOJIOT'UHN

B denepanbHbIX M pErHOHANIBHBIX MPOIEAYpaxX OIEHKU KadecTBa O0Opa3oBaHMS

UCIOJNIb3yeTCs TepedyeHb (KoaudUKaTop) pacmnpeeleHHbIX M0 KiaccaM MPOBEPsSEeMbIX

TpeOOBaHMIA K pe3yIbTaTaM OCBOCHUS OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBbI CPETHETO

o011ero o0pa3oBaHus U 3JIEMEHTOB COAEPKAHUS 110 OMOJIOTUH.

10 KJIACC IlpoBepsieMble TPeOOBAHUSA K Pe3yJbTATAM OCBOEHHUS OCHOBHOM
o0pa3oBaTeJIbHOI MPOrpaMMbl

Kon
MIPOBEPSAEMOTO
pe3yabTara

[IpoBepsieMble TpeIMETHBIE PE3YJILTATHI OCBOCHUS OCHOBHOM
00pa30BaTeIbLHOM MPOrpaMMBbI CpeTHEro 00IIero 0opa3oBaHus

1

ChopMHpPOBAHHOCTh 3HAHUW O MECTE€ U POJIM OMOJIOTUU B CHUCTEME
HAay4YHOIO 3HAaHUS  €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHpa W HAy4dHOIO
MHUpPOBO33pEHUS; O  BKJIAaJ€  POCCUHCKUX U 3apyOEekKHBIX
YUEHBIXOMOJIOTOB B pa3BUTHE  Ouonoruu;  (QyHKIIMOHAIBLHON
IPaMOTHOCTHU Y€JIOBEKA JJIs PEIICHUS )KU3HEHHBIX 3a/1a4

YMeHue packpbiBaTh CoJepkKaHUE OUOJOTUYECKUX TEPMHUHOB H
MOHSTUM: )KU3Hb, KJIETKA, Opranu3M; MeTaboau3M (0OMeH BEIIEeCTB U
MpeBpallleHUe HSHEPruu), ToMeocTa3 (CaMOperysisius), ypoBHEBas
OpraHu3aIus )KMUBbIX CUCTEM, CAaMOBOCIIPOU3BEICHHUE (PETPOTYKIIHS),
HAaCJEACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHUE

VYMeHue usnaratb OM0JI0rMuecKUe TEOPUH (KIETOYHAs!, XPOMOCOMHas,
MyTaiuoHHas), 3akoubl (I'. Mennens, T. Moprana, H.W1. BaBuiioBa) u
yueHus: (0 LIEHTpaxX MHOT000pa3usi U MPOUCXOXKICHUS KYIbTYPHBIX
pacrennii H.W1. BapuiioBa), onpeaensiTe TpaHULbl UX IPUMEHHUMOCTH K
KUBBIM CUCTEMaM
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YMeHue BhaseTh METOAAaMHM HAyyHOro IIO3HAaHUS B OHMOJIOTHH
(HaOnroieHWe W ONHCAaHUE YKUBBIX CHUCTEM, IMPOLECCOB U SIBICHUN;
OpraHM3alus W NPOBEIECHHE OHOJIOTMYECKOrO0 SKCIEPUMEHTA,
BBIJIBIJKCHUE  TUNOTE3bl;  BBIABICHUE  3aBUCHMOCTH  MEXKIY
UCCIEelyeMbIMHU BEJIMYMHAMU, OOBSICHEHHE MOTYYEHHBIX PE3YyJIbTATOB,
WCIIOIb30BAHHBIX HAYYHBIX IOHATHWM, TEOPHM M 3aKOHOB; YMEHHE
JIeJIaTh BBIBO/IBI HA OCHOBAHHH ITOJTYYEHHBIX PE3YJIHTATOB)

YMeHue BBIACTATh CYIIECTBEHHBIE TPU3HAKKM BHPYCOB, KJIIETOK
MPOKAPHOT ¥ DYKApUOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIIECTB W
NpEeBpaIIeHusT HEPruu B KIETKE, (HOTOCHMHTE3a, IUIACTHYECKOrO H
HPHEPreTUYECKOro  oOMEHa, XEMOCHMHTEe3a, MHUTO3a, Mekho3a,
OIJIOJOTBOPEHMSI, PA3MHOKEHUS, HWHIAUBUAYAIbHOTO  Pa3BUTHUSA
opranu3Ma (OHTOT€HE3)

YMeHHe TpPUMEHSTh TIOJYUYCHHBIE 3HAHUS I OOBSICHCHHUS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHHUM, ISl IPUHATHUS MPAKTHIESCKUX
penieHui B MOBCETHEBHOM KMU3HU B LIETSIX 0OecrieueHust 0€301acHOCTH
CBOCTO 3JIOPOBbS U 3J0POBBSI OKPYKAIOIIUX JIFOJICH, COONIOJEHUS
HOpPM T'PaMOTHOTO IIOBEJCHHUS B OKPYKAIOIIEeH IPUPOIHON Cpele;
MMOHUMaHUE HEOOXOANMOCTH HCIIOJIb30BaHHUS JOCTHKEHUH
COBPEMEHHOM OHOJIOTMH W OWOTEXHOJIOTHH IS PpalliOHAILHOTO
MIPUPOIOTIOTB30BAHUS

YMmenue peiiaTb SJIEMCHTAPHBIC I'CHCTHUYCCKHUEC 3aJa4d Ha MOHO- H
I[I/IFI/I6pI/II[HOC CKpC€HIMBAHUC, CLHCIICHHOC HACJIICAOBAHUC, COCTABJLATH
CXCEMbI MOHOFI/I6pI/I)1HOFO CKpCIIBaHUsA

AJL IPpEACKa3aHuAa HACIICAOBAHMA IIPU3HAKOB Y OPraHu3MOB

YMeHue BBHIMONHATH JIA0OpAaTOpPHBIE U TPAKTUYECKue paboThl,
coOo1aTh MpaBuiaa Ipu paboTe ¢ y4eOHBIM M JIaOOPAaTOPHBIM
000py10BaHHEM

YMeHHe KPUTHUYECKH OIICHUBATh M MHTEPIPETUPOBATH HH(POPMAITHIO
OMOJIOTMYECKOTO  COACP)KAHUS, BKJIIOYAIOIIYIO  TICEBJIOHAYYHBIE
3HaHUS W3 PA3MMYHBIX HCTOYHUKOB (CMMU, HaydHO-TIOMyIspHBIC
MaTepuajbl); ATHUYECKHUE aCIeKThl COBPEMEHHBIX MCCJICJIOBAaHUM B
OMoJ0run, MEIUIIMHE, OMOTEXHOJIOTUH

10

YMeHue co3naBath COOCTBEHHBIC MUCbMEHHBIC U YCTHBIE COOOIICHUS,
00006111251 6MOJIOrMYeCcKy0 HHGOPMAIIUIO U3 HECKOIBKUX UCTOYHUKOB,
I'PaMOTHO HCITOIB30BATh MOHATUHHBIN anmapar OuoJIoOTuu
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HpOB €psAEMbBIC IJIEMECHTBI COACPKAHNA

Kon [IpoBepsieMbId 3JIEMEHT COAEPKAHUS
1 buonorus kak Hayka
1.1 buonorus — Hayka o kuBoil mpupone. Pons Ouonorun B popmMupoBaHuu
COBPEMEHHOW HAay4YHOW KapTUHBI MuUpa. CuctemMa OUOJIOTHYEeCKUX HAYK
1.2 | Metoabl TO3HAHHWS KUBOW MpUPOABl (HAOMIOIECHHE, JKCIIEPUMEHT,
ONMCaHWEe, U3MEpPEHne, KIacCUu(pUKaIMs, MOJACIUPOBAHNE, CTATUCTUICCKAS
00paboTKa JaHHBIX )
2 JKuiBbIE CUCTEMBI U UX OpraHU3aIIMS
2.1 | KuBble cuctembl (0MOCUCTEMBI) KaK MPEMET U3yUeHUsI OUOJIOTHH.
CgoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue
2.2 | YpoBHH OpraHu3aiu OMoCHUCTEM: MOJICKYJIIPHO-TE€HETUYECKUM,
KJICTOYHBI, OPraHU3MEHHBIM, MOMYISIHUOHHO-BUIOBOM, 3KOCHUCTEMHBIMH,
ounochepHslii
3 XUMHUUYECKUHN COCTAaB U CTPOCHUE KIIETKU
3.1 XUMHUYECKUN COCTAB KJIETKU. XHWMHUYECKHE BJIEMEHTBI: MaKpPOIJIEMEHTHI,
MUKpO3JIEMeHThl. Boxa um muHepanbHble BemiecTBa. DYHKIIMU BOJBI U
MUHEPAJIbHBIX BEIIECTB B KieTKe. [lommepkane oCMOTHYECKOTo Oaanca
3.2 | benku. CoctaB u cTpoeHue OENKOB. AMHUHOKHCIOTEI — MOHOMEPHI OEIIKOB.

He3zamenumbie W 3aMEHUMBIE aMHUHOKHCIOTHI. AMWHOKHCIOTHBIM COCTaB.
YpoBHH CTPYKTYphl O€IKOBOM MOJIEKYJbl (TI€pBUYHAs, BTOpUYHAS,
TpeTUYHasl W YETBEPTHUYHAS CTPYKTypa). XUMUYECKHE CBOMCTBA OEIKOB.
buonornueckue GyHKIMU OEIKOB.

depmeHTHl — Ouosiormdyeckue Karanuzatopbl. CTpoeHue ¢epmeHTa:
aKTUBHBIN LIEHTp, cyOcTpaTHas cnenuduanocts. Kodbepmentsl. ButaMuHsl.
OTnuuust pepMEHTOB OT HEOPTAHUUECKUX KaTallu3aTOpPOB
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3.3

VYraeBoabl: MoOHOcaxapuibsl (IJIIOKO3a, pubo3a U JAe30KCUpr003a),
nucaxapuibl (caxaposa, JaKTo3a) W IoJiucaxapujibl (KpaxMall, TJIMKOTEH,
[eJUTI0N103a). bruosornueckue pyHKIMM yTriaeBOIOB.

JIumu e TPUTITULIEPHUIBI, CTEpPOU/IBI, dochomunus.
IM'uapodpunbHOrMapOodhoOHBIE CBOMCTBA. bronornyeckrue pyHKIMN TUITUIOB.
CpaBHeHHe yTaeBOIOB, OETIKOB U JIUIIHUI0B KaK UCTOYHUKOB YHEPTUU

3.4

Hyxnennoseie kucnorsl: JIHK un PHK. Hykmeormasr — MoHOMEpHI
HykJaenHoBbIX KucioT. Ctpoenue u Gpynkiuu JITHK. Ctpoenne u QpyHkiuu
PHK. AT®: crpoenue u GpyHKIINN

3.5

I_[I/ITOJ'IOFI/I}I — HayKa O KJICTKC. Knerounas TCOpHU. MCTOI[BI N3Yy4CHMH: KIICTOK

3.6

Krmerka kak memoctHas skuBas cucrema. OOmume TpU3HAKU KIETOK:
3aMKHyTas HapyxHas MemOpana, monekynsl JIHK kak remermueckuit
ammapar, CuCTeMa CUHTe3a Oelka

3.7

Tumel KIETOK: JyKapuOTHYEeCKas W Tpokapuorudeckas. OcCOOEHHOCTH
CTpPOCHHUSI TPOKAPUOTHUYECKOM KiIeTku. KiietouHas creHka OakTepuil.
Crpoenue 3ykapuoTH4ecKOoi KIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIILHOM,
KUBOTHOU U TPUOHOMN KIIETKU

3.8

[ToBEpXHOCTHBIE CTPYKTYPHI KIETOK — KJIIETOYHAS CTEHKA, TJIMKOKAINKC, UX
¢yakuuu. Ilnasmarnueckas memOpaHa, €€ CBOMCTBA M (DYHKIIMH.
[utonnasma u ee opraHouabl. OgHOMEMOpaHHBIC OPTraHOUJIBI KIIETKU:
sHpomazMarnueckas cetb (OIIC), ammapatr [onbmku, JHM30COMBI.
[TonyaBTOHOMHBIE  OpPraHOMAbl  KJIETKWA: MHUTOXOHAPHUHU,  IUIACTHJBI.
[TpoucxoxaeHrne MUTOXOHAPUM U TutacTua. Bunapl miactua. HememOpanHsie
OpraHOMAbI KJIETKU: pUOOCOMBI, KJICTOUHBIN LIEHTP, PECHUYKH, KT'YTUKHU.

qDYHKIII/II/I OpraHonaoB KJICTKH. BximroueHus

3.9

SAnpo — perynsTopHbIi 1IeHTp kieTku. CTpoeHue snpa: siaepHas 000y0uKa,
KapuoIia3Ma, XpoOMaTuH, SJIPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KIIETKE

X(HSHGI[GHTGJ’IBHOCTB KJICTKH

4.1

OOmeH BelecTB, WM METa00IM3M. ACCUMIIISINS (TUTACTUYECKUN OOMEH) U
JTUCCUMUTIATNSA (IHEPrEeTUIECKU 0OMEH) — JIBE CTOPOHBI €IMHOTO TIpoliecca
Merabonu3zMa. Turmbl oOMeHa BemecTB: aBTOTPOGHBIN U TeTepOoTpOdHBIN.
Ponb GpepmeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUHU B KIIETKE
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4.2

®ortocunte3. CperoBas u TemHOBasg (a3pl  (orocuHTe3a. Peakiuun
dbotocurTe3a. DhPeKTUBHOCTh POTOCHHTE3a. 3HaUYCHHE (POTOCHHTE3a IS
XKU3HU Ha 3emiie. BnusiHue ycnoBuid cpenbl Ha (POTOCHMHTE3 M CIOCOOBI
TIOBBIIIIEHUS €TI0 MMPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIIHE OaKTepuu. 3HAYEHUE XEMOCHHTE3a JIJIs
JKU3HU Ha 3eMJie

4.3

DHepreTuueckuii 0OMeH B KJeTke. PacriernsieHue BelecTB, BBIJACICHHE U
AKKyMYJIUPOBaHHE DHEPIrUU B KJIETKE. DTallbl YHEPreTUUeCKOoro oOMeHa.
I'mukomus. bpoxkenue u ero Buabl. KHCIOpOAHOE OKHUCIECHUE, WU
KJIETOYHOE JbIxaHue. J(H(HEeKTUBHOCTh HSHEPTETUUECKOT0 OOMEHa

4.4

Peakuuun wmatpuuHoro cunTe3a. [enernueckas wunHdpopmanus u JHK.
Peanuzanus renernueckoit uHGopMaruu B KieTke. ['eneTnueckuii Ko u ero
cBorictBa. TpaHckpuniusa — wmarpuunbli cuHTe3 PHK. Tpancosuums —
ouocunTes 6enka. KonupoBanue aMuHOKUCIIOT. Posib pubocoM B OMOCHHTE3€E
Oenka

4.5

Hexkiierounsle ¢popmbl xu3HH — BUPYCHL. McTopus oTkpbsiTus Bupycos (. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHHUS U JKU3HEIESATEIHOCTH BUPYCOB.
bakrepnodaru. bonesnu pacreHull, )KMBOTHBIX U YEJIOBEKA, BBI3bIBAEMbBIE
Bupycamu. Bupyc ummyHnoneduiuta uenoeka (BUY) — Bo3Oynurens
CIIMda. [TpodunakTrka pacnpoCTpaHEHHs] BUPYCHBIX 3a00JI€BaHMI

PasmHoxenue u HHANBUAYAJIBHOC Pa3BUTUC OPIraHU3MOB

5.1

Kietounplii 1uKII, WM KU3HEHHBIW MUK KIeTKU. VMHTepdaza m MHUTO3.
[Ipouecchl, mnporekaromue B uHTepdaze. Permkauus — peakuus
marpuyHoro cunrteza JJHK. Ctpoenune xpomocom. XpoMOCOMHBIN HabOp —
Kapuotun. JIUIUIOMAHBIA M TAIUIOMJHBIA  XPOMOCOMHBIE — HaOOpHI.
Xpomatuapl. LluTonornyeckre OCHOBBI pa3MHOKEHHSI U MHAUBUIYAJIBHOTO
pa3BUTHUSL OPTAHU3MOB.

Henenne knetku — MuTo3. Ctaauu murtosa. [Iporiecchl, Mpoucxosiiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOrMYECKU CMBICT MUTO3a

5.2

@opMbl pa3MHOXKEHHUSI OPraHru3MoB: Oecrosoe 1 nmoyioBoe. Buapl Oecronoro
pa3MHOXKEHUS: JIeNIeHNEe HAJBOE, MOYKOBAHHE OAHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue,  BEreTaTUBHOE  pasMHOXKeHue.  VckyccTBeHHOE
KJIOHMPOBAHNUE OPTaHU3MOB, €ro 3HaUYeHHE IS CeNIEKLIUU
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5.3

[TonoBoe pa3sMHOXKEHHE, €0 OTIMYUS OT OECIOIOTrO.

Meiio3. Craguun meio3a. [Ipoieccel, MpouCXoasiye Ha CTagusaX Meio3a.
[ToBenenne xpomocom B Meio3e. KpoccuHroBep. brosiornueckuii CMbICH U
3HAYEHHE MeK03a

5.4

'amerorenes — mporecc 00pa30BaHMSI MOJIOBBIX KJIETOK Y YKHUBOTHBIX.
[lonoBbie >kene3bl: CEMEHHUKH W AMYHUKU. OOpa3oBaHHe U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CepMaTo30u, SIUIEKIIeTKa) — CIIepMaToOreHes u
oorere3. OCOOEHHOCTH CTPOEHUS AUIIEKIETOK U CIIEPMaTO30MI0B.

Omnonoreopenue. [lapreHorenes

9.5

NunuBuayanbHoe pa3BuTHe (OHTOT€HE3). OMOPHOHAIBLHOE pPa3BUTHE
(oMOpuorenes). DTambl AMOPUOHATBHOTO PA3BUTHS Yy TMO3BOHOYHBIX
KUBOTHBIX: ApOOJIeHHEe, racTpysiius, opranorenes. IloctamOpuoHanbHOE
pa3BuTHe. TUNBI TOCTAIMOPUOHAIBLHOTO PAa3BUTHSA: MPSIMOE, HEMPIMOe
(iuyuHoOuHOE). BimsgHuMe cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXK/ICHHBIE YPOJICTBA.

Poct u pasButme pacreHnii. OHTOreHe3 IBETKOBOI'O PACTEHMS: CTPOCHHE
CEMEHHU, CTaJNU Pa3BUTHUSA

H&CJ’ICI[CTBCHHOCTB U NBMCHYHUBOCTb OPIraHU3MOB

6.1

[Ipenmer wm 3agaum reHetuku. Mcropus pa3BuTus TeHETUKU. Bkian
POCCUICKMX M 3apyO€XHBIX YUEHBIX B pPa3BUTHE T'E€HETUKU. MeTomabl
TEHETUKH (TUOPUAOTIOTUUECKHU, ATOT€HETUYECKHH,
MOJICKYJISIpHOTeHeTUUeCcKui).  OCHOBHBIE ~ TEHETUYECKHE  TOHSATHUS.
['eneTnyeckasi CHMBOJIMKA, UCTIONB3yEMasi B CXEMaxX CKPEIIMBAHU I

6.2

3aKOHOMEpPHOCTH HACIEJOBaHUs IPU3HAKOB, YCTaHOBIIEHHbIE ['. MeHaeneMm.
MoHorubpuiHoe CKpelrBanue. 3aKoH eMHO00pa3usi THOPUIOB EPBOTO

nokosnieHusi. IlpaBuno gomMuHUpOBaHUS. 3aKOH PACIICIUICHHS MPU3HAKOB.
I'unoresa yncrorsl ramet. 11oJIHOE ¥ HEMOTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpellMBaHHWE. 3aKOH HE3aBUCHMOIO  HACJEIOBaHHUS
npu3HaKoB. lluToreHeTMyeckre OCHOBBI JUTHOPUIHOTO CKpEUIMBAHUS.
AHanmuzupyoliee ckpemyBanue. Mcnonb30Banne aHAIM3UPYIOLIErO

CKpEIIMBaHUS I ONpeIeSIEHUsl TEHOTHUIIa 0CO0U
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6.3

CuerieHHOe HaclefoBaHue mpusHakoB. Pabora T. Moprana mno
CLEIUICHHOMY HacJIeJOBaHUI0 TeHOB. HapylieHue cuemsieHus TIeHOB B
pe3ynbTare KpPOCCHHIOBEpa. XPOMOCOMHAsi TEOpHsl HACIEACTBEHHOCTH.
['eneTnueckue kapThl.

I'enetuka noma. XpoMOCOMHOE OmnpeAeeHne nojaa. AyTOCOMBI U MOJOBBIE
XpOMOCOMBI. ['oMoraMeTHble U rereporameTHelie opranu3Msl. HaciienoBanue
IPU3HAKOB, CLUEIUICHHBIX C M0JIOM

6.4

N3MeHuYnBOCTD. Busr VU3MEHYHUBOCTHU: HEHACJIeICTBEHHAs u
HacieacTBeHHass. Posb  cpenbl B HEHAC/IEACTBEHHOM W3MEHYHMBOCTH.
XapakTepucTuKa MOAU(PUKALMOHHON U3MEHYMBOCTH. BapuanunoHHslil psg u
BapualMoHHas Kpusad. Hopma peakumm npusHaka. KosmuecTBeHHBIE U
KaYeCTBEHHbIE  MNpU3HAKM W WX Hopma  peakuuu. CBoiicTBa
MOJIU(UKAIIMOHHONW U3MEHYUBOCTU

6.5

HacnencrBenHnasi, wim TEHOTUNUYECKAs, U3MEHYMBOCTH. KomOWHaTHBHAs
U3MEHYUBOCTh. Mei03 M MOJIOBOW MPOIECC — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTallMOHHasi W3MEHYUBOCTh. Kiaccudukamuss myrtaruii:
FEHHbIE XPOMOCOMHBIE, T€HOMHbIC. YacroTa Y NPUYUHBI MYTalUH.
Myrarennbie (hakTopbl. 3aKOH FOMOJIOTHYECKUX PSJAOB B HACIEICTBEHHOMN
u3meHunBoctu H.W. BaBuiiosa

6.6

I'enetuka udenoBeka. Kapuorun denoBeka. OCHOBHBbIE METOIbI T€HETHKHU
YEJIOBEKA: reHeaJIOrnYeCKUM, OJIM3HEIIOBBIH, LIUTOT€HETUYECKUIM,
OMOXUMUYECKUM, MOJICKYJISIpHO-TeHeTHYeCKUui. COBpeMEHHOE OIpeiesieHre
FEHOTHUIA: TOJIHOTEHOMHOE CEKBEHHPOBAHUE, TE€HOTUIIMPOBAHUE, B TOM
yucne ¢ nomompio IT1P-ananmm3a. HacneacrBennnie 3a00/1€BaHUS YSTIOBEKA:
reHHble 00Jie3HH, OOJIE3HW C HACJIEACTBEHHOM MPEApacloiokEeHHOCTHIO,
XpOMOCOMHBIE OoJyie3HH. CoMaTH4YeCKHue ¢ TEeHEpaTUBHBIE MYTAIUU.
[TpunHIIMTIBI 370pOBOTO OOpa3a KWU3HHW, MUATHOCTUKHU, TPOMUIAKTHKUA U
JICYCHMS T€HETUYECKUX 0oJIe3HEN. MenuKo-TeHETHUECKOE
KOHCYJIbTUPOBaHUE. 3JHAUCHUE MEIUIIMHCKOW T€HETUKH B MPEOTBPAICHUN
U JICUEHUH T€HETHYECKHUX 3a00JIeBaHMi yeJloBeKa

Ceneknus oprann3MoB. OCHOBBI OMOTEXHOJIOTUHU

7.1

Ceneknuys Kak HayKa ¥ IIPOLIECC. 3apOKACHUE CENEKIIUN U TOMECTUKALUSA.
VYuenue H.W. BaBuioBa o 1ieHTpax mpoucXoKIeHUs 1 MHOT000pa3us

KYJbTYPHBIX pacTeHul. LIEHTpbl MPOUCXOXKICHUSI JOMAITHUX KUBOTHBIX.
Copr, nopoaa, mramm
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7.2

CoBpemMeHHbIE METO/IbI CENEKIIMU. MacCcOBbIi ¥ MHIMBHUIyaIbHBIA OTOOPHI B
CEJIEKIIMM PACTEHUN U KUBOTHBIX. OLIEHKA dKCTEphepa. bIM3KopoaCTBEHHOE
CKpeliMBaHue — HHOpuAUHT. Yucras nuaus. CKpenuBaHUe YHUCTHIX JIUHUH.
Ierepo3uc, wnm tuOpuaHas cwia. HepoacTBeHHOE CKpeliuBaHUE —
ayrOpuaunr. OtganeHHas ruOpuauzanus U ee ycnexu. VCKycCTBEHHBIN
MyTareHe3 U MOoJay4YEeHUE MOJIUIITIOUI0B.

JlocTrKeHus CeJIEKIMN PACTEHN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buorexHonorus Kak oTpacib NMPOU3BOACTBA. ['€HHas MH)KEHEpUs. DTalbl
co3manus pekomOuHanTHoM JIHK u Tpancrennsix opranusmon. Kierounas
uHkeHepusa. Kilerounele KynbTypbl. MHKPOKIOHAJIBHOE PA3MHOKEHHE
pactennii. KiioHupoBaHuEe BBICOKONPOIYKTHBHBIX CEINbCKOXO3SMCTBEHHBIX
OpraHu3MOB. DKOJIOru4ecKkue U atuueckue npodnemsl. MO — renernuecku
MOJU(ULIPOBAHHBIE OPraHU3MBI
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11 KIIACC IlpoBepsiemblie TPeOOBaAHUS K Pe3y/ibTaTaM OCBOCHHS OCHOBH Ol
o0pa3oBaTeJIbHOM MPOrPaMMblI

Kon
MIPOBEPSIEMOTO
pe3yibTara

[IpoBepsieMble TPeIMETHBIE PE3YJILTATHI OCBOSHUS OCHOBHOM
o0pa3oBaTebHOM MporpaMMbl CpeIHEro 00111eT0 00pa3oBaHuUs

1

CdopMHpPOBAaHHOCTh 3HAHUH O MECTE€ M POJM OHOJIOTHH B CHCTEME
HAyYHOTO 3HAaHMWS €CTECTBCHHBIX HayK, B (OPMHPOBAHHH
COBPEMEHHOM €CTECTBEHHOHAY4YHOM KAapTUHbI MHpa U HAy4HOIO
MHUpPOBO33pPEHUS; O  BKJIQJ€  POCCHUUCKMX U  3apyOe’KHBIX
VUCHBIXOMOJIOTOB B pa3BuUTHE  Ouojoruu;  (QyHKIHOHATBLHOU
IPaMOTHOCTH Y€JIOBEKa JJIs PENICHUS KU3HCHHBIX 3a/1a4

YMeHHne packphiBaTh COJIEp)KaHHE OHMOJTOTHYECKUX TEPMHUHOB H
MOHATUHN: BUJ, TOMYJIAIUS, TeHOMOH I, IBOIOIUS, JABIKYIINE CHIIBI
(daxTopsr) ABOJIIOLINH, MPUCIIOCOOJIEHHOCTh OpraHu3MoOB,
BU1000pa3oBaHue, AKOJIOTUYECKHUE bakTophlI, HKOCHUCTEMA,
MPOJYIIEHTHI, KOHCYMEHTBI, PeIYIICHTBI, IIEMU MUTAHUS,

AKOJIOrMYecKasl mupamuaa, OuoreoreHos, onochepa

YMenue uznaratb OMOJOrHYECKHe Teopuu (IBOIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHUs  DBOJIOLMH), 3aKOHBI |
3aKOHOMEpHOCTH (3apojpiieBoro cxoacrsa K.M. bapa, uepenoBanus
TJIaBHBIX HarpasiieHuil u myteit sBomonu A.H. CeBeprioBa, yueHus o
oumochepe B.M. Bepmaackoro), omnpenensTh TpaHUIBI — UX
MPUMEHUMOCTH K KMBBIM CHCTEMaM

YMeHue BnaseTb METOAAaMHM HAyyHOro IIO3HAHWS B OMOJIOIMH
(HaOnroieHME W ONHCAHUE YKUBBIX CHUCTEM, IMPOLECCOB U SBJICHUU;
OopraHu3anus U TpOBeIEeHUE OHOJIIOTMYECKOr0 HIKCIIEPUMEHTA,
BBIJIBIDKEHUE  TUIIOTE3bl,  BBIABICHUE  3aBUCHUMOCTH  MEXIY
UCCIIElyEMbIMH BEJIMYNHAMHU, OOBSICHEHUE TIOTYYEHHBIX PE3yJIbTaTOB,
WCIIOIb30BAHHBIX HAYYHBIX IOHATHW, TEOPHUM M 3aKOHOB; YMEHHE
JIeJ1aTh BBIBO/IbI HA OCHOBAHUH MOTYYEHHBIX PE3YIIHTATOB)
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YMeHHne  BBIACIATH  CYIIECTBEHHBIE  TMPU3HAKA  CTPOCHHUS
OMOJOTHYECKUX OOBEKTOB: BHUIOB, TOIYJSINN, TPOAYIICHTOB,
KOHCYMEHTOB,  pPEAYLEHTOB, OHMOIrE€OLEHO30B M  HKOCHCTEM;
OCOOCHHOCTHM  TPOIECCOB  HACIEACTBEHHOM  W3MEHUYMBOCTH,
€CTECTBEHHOro 0TOOpa, BUI000pa30BaHUs, MPUCIIOCOOJICHHOCTU
OpPraHW3MOB, JCUCTBHUS IKOJOTMUYECKUX (PAKTOpPOB Ha OpraHU3MBI,
MEPEHOCA BEIICCTB U MIOTOKA SHEPTUH B SKOCHCTEMAaX, aHTPOTIOTEHHBIX

W3MEHEHUH B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB U
OMOreOXMMHUYSCKUX IIUKIIOB B Onocdepe

YMeHue mNpuMEHSATh TOJy4YeHHBbIC 3HAHUS I OOBSICHEHUS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUM, ISl IPUHSATHS MPAKTHYECKUX
pelieHuid B TOBCEAHEBHOM JKM3HM B LIENAX  OOECIeYeHHs
0€30MMacCHOCTH CBOETO 3J0POBBSI M 3JI0POBbSI OKPYKAIOIIUX JIFOACH,
COOJIIOJICHUS HOPM TPaMOTHOIO TIOBEJEHHUS B  OKPY)KAIOIICH
MPUPOJHON cpejlie; TOHUMAaHHE HEOOXOJUMOCTH HCIOJIb30BaHUS
IOCTHIKECHUH

COBpeMeHHOﬁ ouojoruu I palliOHAJIbHOI'O IIPHUPOJOIIOIB30BAHUA

YMeHue pemarh 3JIeMEHTApHbIE OMOJIOTMYECKHUE 3a/1ayd, COCTaBISATh
CXEMBI MIEPEHOCA BEIIECTB U SHEPTUU B SKOCUCTEMAX (LIEMU MUTAHUS)

YMeHue BBINONHATH J1a0OpaTOpHbIE U TMPAKTUYECKUE padoThl,
coOnofaTh MNpaBWiia MpU paboTe ¢ y4eOHBIM M JIaOOpaTOPHBIM
000py10BaHHEM

YMeHHE KPUTHYECKH OLICHUBATh M MHTEPIPETUPOBATH MH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMS, BKJIIOYAIONIYI0 TICEBIOHAYYHBIC
3HaHMSI W3 pPa3MMyHbIX UcTOYHHKOB (CMU, HaydHO-TIOMYIISpHBIC
MaTepHalibl); pacCMaTpPUBaTh TJI00ATBHBIE KOJIOTUYECKHUE MPOOTIEMBI
COBPEMEHHOCTH, (hOPMHPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MTO3UITUIO

10

YMeHue co3naBaTh COOCTBEHHBIC TUCHbMEHHBIC M YCTHBIE COOOIICHUS,
0000111251 OMOJIOTUYECKYI0 HHPOPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO HCIIOJIb30BaTh MOHSATUHHBIN anmapaT OHOIOTHH

IIpoBepsiemble 3jIeMEHTbI CONEPKAHMS

Kon

[IpoBepsieMblii 3EMEHT COJIEPKAHUS
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DBOJIFOIIMOHHAS OMOJIOTHS

1.1

OBOJIIOLIMOHHAs TEOPHSI M €€ MECTO B OMOJIOTHH.

CeuzerenscTBa 3BOMOUMU. [lajeoHTONOrMYECKUE: IOCIEI0BATEIBLHOCTD
NOSIBJICHUS! BUJIOB B MAJICOHTOJIOIMYECKOM JIETONNCH, MEPEXOAHbIE (POPMBI.
buoreorpadguueckue: cXoAcTBO M pasznuuve GayH ¥ (QIop MaTepUKOB U
OCTPOBOB. DMOPHUOJIIOTMUECKHUE: CXOJCTBA M Pa3auuusl SMOPHOHOB pPa3HbIX
BUJIOB TO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE,
aHAJIOTMYHbIE, pYJIMMEHTapHBIE OpraHsl, aTaBU3MBI.
MonekynsipHOOMOXUMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MyTEeH Y BCEX OPraHU3MOB

1.2

OpomouuonHass Teopusi Y. JlapBuna. Ilpennochuiku BO3HUKHOBEHMS
JTapBUHU3MA. JIBHXKyIIME CUITBI HBOJIIOIUMHU BUIOB 10 [lapBuHy (M30bITOYHOE
pa3MHOKEHHUE MPU OTPAHUYEHHOCTH PECYpPCOB, HEOMPEACICHHAS

U3MEHYUBOCTh, 00pb0a 3a CyIIeCTBOBAaHNE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas Teopusi sBomonuu (CTD) M OCHOBHBIE €€ MOJIOKEHUS.
MukposBosmonus. [lomynsiius kak eAMHUIA BUAA U SBOITIOLUN

1.4

JIBroxymme cuibl ((GakTopbl) 3BOMIOIUU BUAOB B Mpupoae. MyTalmoHHbIN
IpouecC M KOMOMHATHBHAs HM3MEHYUBOCTb. llomyssiquoHHBIE BOJHBI U
npeid renoB. WM3omsuma wu  wmurpauus. EcrecTBeHHBIH 0TOOpD —
HAMPaBIAIOMMN  (akTop dBodrONUMUA. DOPMBI €CTECTBEHHOTO OTOOpA.
[IprcrnocoOneHHOCTh OpPraHu3MOB Kak pe3yibTar 3Bosonuu. [Ipumepst
PUCTIOCOOTIEHNN Y OpraHu3MOB. ApoMOP(O3bI U UINOATATITAIIUH.

Bun wu BupooOpazoBanue. Kpurepun Buga. OcHOBHblE  (HOPMBI

BI/II[006p8.30BaHI/IH: FGOFpa(l)I/I‘ICCKOC, OKOJIOTHYCCKOC

1.5

MaKpOE)BOJ'IIOI_II/IH. cI)OprI OBOJIIOIIUH.: (l)I/IJICTI/I‘ICCKa}I, JAUBCPICHTHAA,
KOHBCPI'CHTHAsA, I1apaJuICIbHAA. HCO6paTI/IMOCTI> SBOJIFOIITNH

Bo3HukHOBEHUE U PAa3BUTHC )KU3HU HaA 3emie

2.1

JloHay4HbIE TPEACTABICHUS O 3apOXKIACHUM XKU3HH. HaydHble THnOTE3bI
BO3HMKHOBEHHS JKM3HU Ha 3emiie: aOMOreHe3 1 MaHCIepMUs. XUMHUYECKast
ABOJIIOIHMS. DKCIEPUMEHTAIBHOE MOJATBEPKACHUE XUMUUYECKONW ABOJIOLUU.
HauanpHple aTanmbl Ouonorumyeckoi sBomoruu. [umoresza PHK-mmpa.
[lepBbie KiIeTKH M KX 3BOJIIOLHSA. DOpMUPOBAHME OCHOBHBIX IPYIIT KUBBIX
OpraHu3MOB
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2.2

Paseutne xxu3Hn Ha 3emuie 1o 3paMm U nepuogaM. Karapxei. Apxenickas u
nporepo3orickas spel. [laneo3olickas spa U e€e MepUoObl: KeMOPUNCKUH,
OpPJIOBUKCKHM, CUJYPUMCKUH, TEBOHCKHH, KaMEHHOYIOJbHBIW, MEPMCKHUHU.
Mes3o030lcKas 3pa U €€ MEPUOJIbl: TPUACOBBIN, FOPCKUM, MEIIOBOM.
KaiiHo3oiickass 3pa W €€ mNepuoApl: MAJICOrCHOBBIM, HEOTCHOBBIM,
AQHTPOIIOTE€HOBBIN. XapaKTepUCTHKA KJIMMaTa U Ie0JIOrHYECKUX MPOIIECCOB.
OcCHOBHbBIE OTanbl HSBOJIOIUU PACTUTEIILHOTO W JKMUBOTHOTO MHpA.
Apomopdo3bl y pacTeHHi 1 )KUBOTHBIX. [losIBIIeHUE, paclIBET U BEIMUPAHUE
TPYIII KUBBIX OPraHU3MOB

2.3

Cucrema OpPraHn4cCKoro Mupa KakK OTPaXKCHUC OBOJIIOIHH. OcHOBHBIE
CUCTCMATUUYCCKUC I'PYIIIIbI OPIraHU3MOB

2.4

DBoronus 4esoBeka. AHTPONOJIOTHs Kak Hayka. Pa3BuTHe mpencraBieHuid
O IIPOMCXOXKICHNN YelIoBeKa. MeToabl n3ydeHus anTponorenesa. Cxoacraa
U pa3nyus 4YeloBeKa M JKUBOTHBIX. (CHCTEeMaTH4ecKoe IOJIOKEHUE
YEJI0BEKaA.

HBwxkymue  cuibl  (pakTopbl) — aHTpomoreHe3a.  HacneacrBeHHas
U3MEHUMBOCTh M €CTECTBEHHBIH OTOOp. OOIIECTBEHHBI 00pa3 >KU3HH,
W3rOTOBJIEHUE OPYIAUN TPY/ia, MBILIJIEHUE, PEUb

2.5

OcCHOBHBIE CTaJIMU M BETBH SBOJIIOIIUN YEJIOBEKA: aBCTPATIONUTEKH, YeToBeK
ymenbii, YenmoBek NpsAMOXonsiuui, YemoBek HeaHaepTaibCKui, YemoBek
pa3ymHbIif. Haxonkum WMCKOMaeMbIX OCTaHKOB, BpEMSl CYIIECTBOBAHWS,
00J1acTh pacrpocTpaHeHns, 00beM roJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs

2.6

Yenoseueckue pacbl. OcHOBHBbIE OOJNBIIME pPachl:  €BPOMCOUTHAS
(eBpasuiickas), HErpo-aBCTpajoOuaHAsl (PKBATOpHAJbHAs), MOHIOJOHIHAS
(a3uarcko-amepukaHckas). YepTbl HPUCIIOCOONEHHOCTH MpPEACTaBUTENEH
YeJIOBEUECKUX pac K YCIOBHSIM CYyIeCTBOBaHMs. EJMHCTBO ueroBedeCcKuX
pac. Kputuka pacuzma

OpranusmMbl U OKpy>Karoias cpejia

3.1

DKOJIOTHs Kak HayKa. 3a/1aud ¥ pa3aeibl 3KOJI0Tuu. MeToibl
3KOJIOTUYECKUX MCCIIEIOBAHUMN. DKOJOTHYECKOE  MHUPOBO33PECHHUE.
Cpensl OoOWTaHUs OPTaHW3MOB: BOJIHAs, Ha3eMHO-

BO3/yIIIHAS, MOYBEHHAs, BHYyTPUOPraHU3MEHHAs

3.2

Oxonorudeckue (axropel. Kiaccudukamus skonoruueckux (paxTopos:
abuoTnyeckne, OMOTHUECKUE U aHTPONOreHHbIe. [[elicTBHe IKOIOrHYeCcKuX
(hakTOpOB HAa OPTraHU3MBI
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3.3

AbGuotnueckue (hakTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOIN3M.
[IpucnocoGnenus opraHu3MoB K AEHCTBUIO A0MOTUYECKUX (PAKTOPOB.

buonoruueckue PUTMBI

3.4

buotnyeckue  daktopel.  Bumbl  OMOTHYECKHMX  B3aUMOJICHCTBHIA:
KOHKYPEHIIUS, XUIHUYECTBO, MAapa3uTU3M, MYTyalIn3M, KOMMEHCAIU3M
(Hax1eOHUYECTBO, KBAPTUPAHTCTBO), aMEHCATIN3M, HEUTpau3M. 3HaUCHHE
OMOTHYECKMX B3aUMOACHCTBUN ISl CYIIECTBOBAHMS OpPraHU3MOB B
MPUPOHBIX COOOIIECTBAX

3.5

DKOIOTHYECKHUE XapPaKTCPUCTHUKH TIOMYJIAINUU. OcHOBHBIE TTOKa3aTeIIN
IonyJsinuun: YUCJICHHOCTb, INNIOTHOCTb, POXKAACMOCTD, CMCPTHOCTD,
IIpUpoCT, MUT pALTUL. I[I/IHaMI/IKa YUCJICHHOCTH IIOIIYJIALIMU 1 €€ PCTYJAIHA

Coo0111ecTBa 1 DKOJIOTMYECKUE CUCTEMBI

CoobmiectBO opranu3mMoB — OuorieHo3. CTpyKTypbl OMOLIEHO3a: BHIOBas,
IPOCTPAHCTBEHHAs, Tpopuieckas (muimeBas). Buasi-noMmuaantel. CBs3u B
OHoIIEHO3¢E

4.2

Dkosornyeckue cuctembl (3kocucreMbl). llonarne o0 »sKocucreMe W
ounoreoneHosze. OyHKIMOHATbHbBIE KOMIIOHEHTHI 3KOCHUCTEMBI:

IPOAYLIEHTHI, KOHCYMEHTBI, peayleHThl. KpyroBopor BemIECTB M IOTOK
3Hepruu B 3kocucteme. Tpoduyeckue (MUILEBBIE) YPOBHU 3KOCUCTEMBI.
[Tnmessle nenu u cet. OCHOBHBIE MOKa3aTeNIHd SKOCUCTEMBL: Onomacca,
OPOAYKIUS. OKOJOTMYECKHE NUPAMHUABL: NPOAYKLUUH, YHUCIEHHOCTH,
ouomaccel. CBOICTBa  HKOCHCTEM: YCTOMYMBOCTb, CaMOPETYIALHNS,
pa3zButue. Cykueccus

4.3

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCUCTEMA XBOMHOTO
WJIY IIAPOKOJMCTBEHHOT O JIeca.

AHTpPONIOTEHHBIE  DKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe W XO3SWCTBEHHOE  3HAYEHHE  arpoOdKOCHUCTEM W
ypOOIKOCHCTEM.

buopaznooOpasue kak Qaktop ycToWuuBOCcTH dKocucTteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emIie

4.4

VYuenue B.U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U CTPYKTypa
o6uocdepst. Kupoe BemiectBo u ero Gpynkiuu. OcodeHHOCTH Orochepnl Kak
rI100aTbHOM PKOCUCTEMBI. JIlnHaMuueckoe paBHOBECHE M OOpaTHas CBSI3b B
o6uocdepe. KpyroBopoTsl BEIIeCTB U OMOT€OXUMUYECKHUE ITUKIIBI DJIEMEHTOB
(yrnepopa, azota). 30HaAJIbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIN
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UYenoseuecTBo B Ouochepe 3emiid. AHTPONOTEHHbIE U3MEHEHUS B Orocdepe.
['nob6anbHbIE KOIOrHYECKHE MPOOIIEMBI.

OcHOBa palMOHAIBHOTO YIPABICHUS NPUPOAHBIMU peECcypcaMu U HX
UCIOJIb30BaHMe. JJoCTIKEeHHsT OMOJIOTHU U OXPaHa MPUPO/IbI
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