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2.2.9. @enpepasbHass pabouass mnporpaMMa Mo Yy4eOHOMY TMpeaMeTy
«bunoJsiorus» (0a30BbIid YPOBEHb)

denepanpHas pabouas mporpamma 1o yaeonomy npenmery «buosorus» (6a30BbIit
ypoBeHb) (mpeameTHas oOnacTh «EcTecTBeHHO-HayuHblE MOpeaMeTh») (Hanee
COOTBETCTBEHHO — MIporpaMma Mo OWOJIOrMu, OMOJOTHS) BKIIOYAET MOSICHUTEIBHYIO
3aMHCKy, CONepKaHue OOy4YeHUS, TJIaHUPYEMBIE PEe3yIbTaThl OCBOCHUS MPOTPAMMBI
1o OMOJIOTMH, TEMATUYECKOE MIAHUPOBAHUE.

[TosicHuTeNTbHAS 3alMHMCKa OTpPa)kaeT OOIMHE MEeNd W 3aJayd M3YdeHUs OMOJIOTHH,
XapaKTEPUCTUKY TCUXOJOTUYECKUX MPEANOChUIOK K €€ H3YYEHHUI0 OOy4YarolIMMUCH,
MECTO B CTPYKType Yy4yeOHOro IUlaHa, a TaKXke MOJIXOJbl K OTOOpY cojep KaHusi,
K OINPEICNICHUIO IIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue OO0ydeHUS PaCKpbIBa€T  COJEpKaTeIbHBIE JIMHUM, KOTOpPHIC
npeaiaratoTcs JUisi 00s3aTeIbHOTO M3YYEHHUS! B KaXKJOM KJIacCe Ha YPOBHE CPEIHEro
oO1rero oOpa3oBaHusI.

[InaHupyemMble pe3ynbTaThl OCBOCHHS MPOrpaMMbl 1O OWOJOTUM BKJIIOYAIOT
JIMYHOCTHBIE, METANpeIMETHBIC PE3yJbTaThl 32 BECh IMEPUOJ] OOYy4YECHUSI HA YPOBHE
cpeaHero ooO1mero oOpa3oBaHUs, a TAKXKE MPEAMETHBIEC JOCTHXKEHUS 00Yy4aromierocs
3a KaXblil To7] 00y4YeHUs.

HOACHUMTEJ/IbBHAA 3AIIUMCKA

I[Ipu pa3paboTke mnOporpaMMmbl 1O OHOJOTMM  TEOPETUYECKYIO  OCHOBY
JUISL ONpENENeHHs] MOAX0I0B K (OPMHPOBAHUIO COJEpKaHUS Y4YeOHOro mnpeaMera
«bunonorus» COCTaBWJIN: KOHLIENITYy AJIbHBIE MTOJIOKEHHUS dI'oC COO
0 B3aMMOOOYCIIOBIEHHOCTH LEJIEH, COEepKaHUs, PE3yIbTaTOB OOYUYEeHHs U TPeOOBaHUI
K YPOBHIO TOJIFOTOBKH BBIMTYCKHHKOB, TMOJOXEHHUS 00 OOMIMX IENsIX W TPHUHIUMAX,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEAHETo 00Iero oopa3oBaHus
B Poccuiickoit denepaiinu, a Takke MOJIOKEHUS O crienuduke OUONIoruu, e€ 3HaUeHUU
B MO3HAHUU KUBOMW MPUPOJIBI U 00ECTIEYCHUH CYIIECTBOBAHUS YEIIOBEYECKOTO OOIIIECTRA.
CoryiacHO Ha3BaHHBIM TOJIOKEHUSIM OIPEJCICHBl OCHOBHBIC (DYHKIIMM TPOrPaMMBbI
110 OMOJIOTHH U €€ CTPYKTypa.

[Iporpamma mo Ouosioruu ma€T MpeCTaBlICHHE O IeNsaX, 00 o0Iiei crpareruu
OoOy4eHHMs, BOCIUTAHUSI U Pa3BUTHS OOydYarolIUMXCsl CpeACTBaMU y4eOHOIo IMpeamera
«buonorusy, onpenensieT 00sA3aTeIbHOE MNPEIMETHOE COJEPKAHHE, €ro CTPYKTYpY,
pacrpeiesieHue Mo pa3jiesiaM U TeMaM, PeKOMEHAYEMYIO TIOCIe0BATENbHOCTD U3YUEHUS
y4eOHOro MaTepuaja ¢ yuéToM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, JIOTUKU
00pazoBaTEILHOTO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yJarOIIUXCS.

B mporpamme 1o OMONOTHMU TakKe YUYWUTHIBAIOTCA TpeOOBaHUS K IUIAHUPYEMbBIM
JUYHOCTHBIM,  METalmpeIMETHBIM W  TPEAMETHBIM  pe3ysibTaraM  OOyYeHHUS
B ()OPMUPOBAHUU OCHOBHBIX BHJIOB YYEOHO-TIO3HABATEIBHOW NEATEILHOCTH/y4eOHBIX
JEUCTBUN 00YJAIONTUXCS IO OCBOCHUIO COJIEPKAHUS OMOJIOTUYECKOT0 00pa30BaHMUsI.

B nporpamme mo Ouosormm (10-11 xmaccel, 0a30BBIA YpOBEHB) peaTn30BaH
OPUHITUI TPEEMCTBEHHOCTH B W3yYCHMHM OWOJOTWH, Ojarofaps dYeMmy B HEH
MIPOCMATPUBAETCS HAMMPABIEHHOCTh HA Pa3BUTHE 3HAHUMN, CBSI3aHHBIX ¢ ()OPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS, LIEHHOCTHBIX OpHEHTAIMil  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIJIEHUS, TIPEJICTABIIEHUNA O 3J0POBOM 00pa3e KU3HU U OEpEKHBIM
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OTHOUIEHUEM K OKpYyXarolled npuponHod cpeae. lloatomy Hapsay ¢ H3ydeHHEM
OOIIEOMOIOTUYECKUX TEOPH, a TakKe 3HAHUW O CTPOCHHUM >KMBBIX CHUCTEM Pa3HOTO
paHra ¥ CYIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HHUX IMPOLIECCOB B MporpaMmme
10 OMOJIOTHH YIEJIEHO BHUMAaHHUE UCIIOJIb30BAHUIO TIOTYYEHHBIX 3HAHUN B TOBCETHEBHOM
YKU3HU 7151 pEIICHUs IPUKIIATHBIX 3a/1a4, B TOM YKCIIe: MPOPHIAKTUKN HACIEICTBEHHBIX
3a00JIeBaHUN YEJIOBEKa, MEIUKO-TEHETUYECKOTO KOHCYJIbTUPOBAaHUS, OOOCHOBAHMS
HKOJIOTUYECKH 11€TIECO00PA3HOTO MOBEACHUS B OKPY>KaIOIEeH IPUPOJAHON cpeie, aHaan3a
BJIMSIHUSL XO3AWCTBEHHOM [ESTENIBHOCTH 4YEJNOBEKAa Ha COCTOSHUE TMPUPOIHBIX H
HCKYCCTBEHHBIX JKOCHUCTEM. YCHIIEHHE BHHMAaHHUS K MPUKIATHON HANpaBICHHOCTH
yueOHoro mnpeamera «buosorus» MNPOAUKTOBAHO HEOOXOIMMOCTBIO OOecreueHus
YCIIOBUM JUIsl PEIICHHs] OJHOW M3 aKTyalbHBIX 3a/Jau IIKOJbHOTO OHMOJOTHYECKOTO
oOpa3oBaHMsl, KOTOpas Mpeamnojaraet (GpopmMupoBaHue y OOy4arOUIMXCsS CIIOCOOHOCTU
allaliTUPOBATHCS K M3MEHEHUAM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

[IporpamMma 1o OHOJOTMU SABISETCS OPUEHTUPOM JUIsl COCTaBIEHHUS pabouMx
IpPOrpaMM, aBTOPHI KOTOPBIX MOTYT MPEIJIOKUTh CBOM BapUaHT IMOCIEI0BATEILHOCTU
U3YYEHUS U CTPYKTYpbl Yy4eOHOTO Marepuala, CBOE BHJIIEHUE IMyTe (HOPMUPOBAHUS
y oOydaronuxcsa 10—11 kimaccoB mpeIMETHBIX 3HaAHUM, YMEHUN M CIOCOOOB y4eOHOM
JESTEIbHOCTH, a TaKKe METOJUYECKHX peIIeHWH 3a7ad BOCIUTAHUS W Pa3BUTHUA
cpenacTBamu yueOHoro npeameta «buonorusy.

buonorust Ha ypoBHe cpenHero ooimero oOpa3oBaHHs 3aHUMAET BAXKHOE MECTO.
OHn obGecrnieunBaeT hopMupoBaHUEe Y 00yJaromMXcsl MPEACTaBICHUN O HAYYHOM KapTUHE
MHUpa, pacmupsieT ¥ o0oOmiaer 3HaHUS O >KUBOM Npupoje, €€ OTIMYUTENbHBIX
IpU3HAKaX — YPOBHEBOM OpraHU3allMy W 3BOJIIOLMH, CO3MAET YCIOBMS AJISA: MO3HAHUS
3aKOHOB KUBOW MPHUPOJIbI, (GOpMUPOBAHUS (DYHKIIMOHAIBHON T'PaMOTHOCTH, HAaBBIKOB
3I0pOBOTO M Oe30macHOro oopasza KU3HH, SKOJOTHYECKOTO MBIIUICHUS, IIEHHOCTHOTO
OTHOILIEHUS K dKUBOW MPHUPOJIE U YETIOBEKY.

bonbiioe 3HaueHHe OMOJOTUS UMEET TaKXKE JUIsl PEIICHHs BOCIUTATENIbHBIX W
pa3BUBAIOIIMX 3a7a4 CpPeAHEro oluiero oOpa3oBaHUs, COLMAIM3AIMKN O00YYaIOIINXCS.
Nzydenne Ouosiornu obecrneuynBaeT yCloBUs s (GOPMHUPOBAHHS UHTEIICKTYaTbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYJIBTYDHI,
CHOCOOCTBYET HMHTETPAIUK OMOJOTHYECKHX 3HAHUW C TPEICTABICHUAMH W3 JIPYTHX
y4eOHBbIX TMpPEJAMETOB, B YAaCTHOCTH, (QU3UKH, XUMUU H reorpaduu. Hazpanubie
MIOJIO’KEHUS O TIPeIHa3HAYCHUN yueOHOT0 mpeaMeTa « bHomorusy cocTaBuiIn OCHOBY ISt
OTIpeleNieHUs] TOAXOJ0B K OTOOPY U CTPYKTYPHUPOBAaHHUIO €r0  COACPIKAHMS,
IPEJICTaBICHHOT0 B IPOrpaMMe M0 OMOJIOTHH.

Ot6op conmepxkanus yuyeOHOro mnpeamera «buomnorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3ULHUN KyJIbTYpOCOOOPa3HOTO MOJX0/Ja, B COOTBETCTBUU C KOTOPBHIM
oOyuJarouecs: JOJKHbl OCBOUTH 3HAHUS U yYMEHHs, 3HAUUMbIE U1 (POPMHUpPOBAHUS
o0miei KynbTypbl, OMpenessIonIie aJeKBaTHOE MOBEACHHUE YeNIOBEKa B OKpY)Karolien
OPUPOJIHON Ccpele, BOCTPEOOBAHHBIE B TIOBCEAHEBHOM JKM3HU M MPAKTHUECKON
nesitenbHocTH. Oco0oe MecTo B JTOM cHucTeMe 3HAaHWM 3aHWMAIOT JJIEMEHTHI
COJlep)KaHMsl, KOTOpbIE CIy>KaT OCHOBOWM 1Jii  (OpPMHUpOBAHUS TPEICTABICHUIN
O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTHMHE MHUpPAa U IIEHHOCTHBIX OPUEHTAIUSX
JMYHOCTHU, CIOCOOCTBYIOLIUX I'YMaHU3AIMK OUOJIOTHYeCKOTo 00pa30BaHMs.

CTpyKkTypupOoBaHUE  coOJAepXkaHUsi  ydyeOHOTO  MaTepuasia B  [porpamme
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no OHOJIOTMM  OCYIIECTBIEHO C€ YY€TOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU
00 OTJIMYUTENBbHBIX OCOOCHHOCTAX >KMBOW MPUPOJBI, O €€ YPOBHEBOM OpraHu3aluu
¥ JBOJIIONMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOTo mpeamera «buomorusy
BEIZICJICHBI CJIEAYIONINE COJAEpXKaTelnbHble NTUHWW: «buonorus kak Hayka. MeTomabl
HAy4YHOTO TO3HaHUs», «Kierka kak Owuosormueckass cuctemay, «OpraHm3m Kak
Omonornyeckas cucrema», «CucrtemMa W MHOTooOpas3We OpPraHUYeCKOro MHUpPay,
«OBOJTIOITHS )KUBOU TTPUPOBDY, « IKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH.

[ens nzydyenus: yueoHoro npenmera «bruonorus» Ha 6a30BOM YpPOBHE — OBJIAJCHHUE
OOyYalONIMMUCSL 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHU3alMKU KUBBIX
CUCTEM PA3HOTO paHra MU MpuoOpeTeHHue YMEHUN UCHOoJb30BaTh HSTH 3HAHUSA
JUIsL TPAaMOTHBIX JEHCTBUUA B OTHOIIEHHMH OOBEKTOB >KMBOW MPUPOJLI U PpEIICHUS
Pa3IMYHBIX KU3HEHHBIX MPOOIIEM.

Hoctuxenue 1eu U3YUYCHUS y4eOHOTO npeaMera «buonorus»
Ha 0a30BOM YpPOBHE 00€CIIEUUBAETCS PEIICHUEM CIICTYIONIUX 3a1a4:

OCBOCHHE O0YJarONTUMHUCS CUCTEMbI 3HAHUHA O OMOJOTUYECKUX TCOPHIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THIOTe3aX, NpaBWiIaxX, CIyXalluX  OCHOBOU
U1t GOPMHUPOBAHUS TPEICTABIICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpPA, O METOJaX
HAyYHOTO TIO3HAHUS, CTPOCHUH, MHOTOOOPa3HH 1 0COOEHHOCTSIX )KMBBIX CUCTEM PA3HOTO
YPOBHSI OpTaHW3alli{, BBIJAIONINXCS OTKPBHITUAX W COBPEMEHHBIX HCCICIOBAHMIX
B OMOJI0THH;

dopMmupoBaHre y  0OydYaromuxcsl  TO3HABATEIbHBIX, HHTEIUICKTYaJIbHBIX
¥ TBOPYECKHUX CITIOCOOHOCTEH B MpOIecce aHan3a JaHHBIX O MyTSIX Pa3BUTUS B OUOIOTUU
HAyYHBIX B3IJISA0B, UJIEH U MOAXOJOB K M3YUYEHHUIO JKUBBIX CHUCTEM PA3HOTO YpPOBHS
OpraHu3aIliy;

CTaHOBJICHHE y O0y4YarOIIMXCcs o0MIel KyabTyphl, GYHKIIMOHATBLHON TPaMOTHOCTH,
pa3BUTHE YMEHHM OOBSCHATh M OLICHUBATh SIBICHUS OKPYXKAIOIIETO MHUpa KUBOU
MPUPOIBI HA OCHOBAHUH 3HAHUHN U OTBITA, MOJYUYEHHBIX NPU U3YYCHUN OUOJIOTHY;

dbopMupoBaHHe Yy  OOYYalOMUXCS yYMEHUH  WJUTFOCTPHPOBATH  3HAUYCHHE
OMOJOTUYECKUX 3HAHWW B TPAKTHYECKOW JEATEIHLHOCTH YEJIOBEKA, Pa3BUTHH
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOIOTHIA;

BOCITUTAaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM IKHUBOM
MPUPOJIbI, HEOOXOAUMOCTH O€PEKHOTO OTHOIICHHS K HEH, COOTIOIEHUSI STUYECKUX HOPM
IIPY MPOBEJICHUN OMOJIOTHYECKUX UCCIICIOBAHU;

OCO3HAaHWE IICHHOCTH OWOJIOTUYECKUX 3HAHWW JUIS TIOBBINICHUS  YPOBHSI
HKOJIOTHYECKOM KYJIBTYPBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNUE TPUOOPETEHHBIX 3HAHUW ¥ YMEHUW B TIOBCETHEBHOW JKH3HU
JUTSI OTICHKH TIOCIICJICTBUN CBOCH JESATEIHLHOCTH IO OTHOIIECHUIO K OKpYXKaloIIeh cpere,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHE H COOJIIOJICHHE MeEp MPO(IIAKTHKA
3a00JIeBaHUI.

B cucreme cpemnero oOmero oOpazoBanusi «buonorus», u3lydaemas
Ha 0a30BOM YPOBHE, SBIIICTCS 0013aTEIHbHBIM YUCOHBIM MTPEAMETOM, BXOISAIIUM B COCTaB
npeaMeTHOU 00sacTu «EcTecTBEeHHO-HAYYHbIE TPEAMETHD.

OO6miee yncao 4acoB, PEKOMEHIAOBAHHBIX ISl M3y4deHHs Ouosnorud — 68 4acos:
B 10 xnacce — 34 yaca (1 gac B Heaenmto), B 11 kinacce — 34 yaca (1 yac B Hezen0).
COILEPXKXAHUE OBYUEHUA
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10 KJIACC
Tema 1. Buojsiorusi kKak Hayka

buonoruss kak Hayka. CBsi3b OHMONOTMHM C OOUIECTBEHHBIMHU, TEXHHUYECKUMHU
U IPyTUMU €CTECTBEHHBIMH HayKaMu, PUIoco(ueid, STUKOA, 3CTETUKOM 1 mpaBoM. Poiib
Ovonornn B (OPMHPOBAHMU COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKHUX HAYK.

Metoapl TO3HAHUS KUBOM MNpUPOAbl (HAOJIOACHUE, SKCIEPUMEHT, OIHCAHUE,
U3MepeHue, Kiaccuukays, MoIeIMPOBaHUE, CTATUCTUYECKAst 00paboTKa TaHHBIX ).
Jemoncmpayuu:

Ilopmpemuwi: Y. JapBun, I'. Mennens, H.K. Konsuos, /. Yorcon u ®@. Kpuk.

Tabauyvt u cxemol. «MeTObI TO3HAHUS KUBOU MPUPOJIBI.

Jlabopamopnsie u npakmuueckue paoomaoi:

[Ipaktuueckas padora Ne 1. «Vcnonb3oBaHue pazauuHBIX METOJIO0B MPU U3YYCHHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble CHCTEMBI U X OPraHU3aIUs

Kusbie cucteMbl (OMOCHCTEMBI) KakK MOpeaMeT u3ydeHus Ouonoruu. Otiuuue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OmocucTeM MW WX pa3zHooOpazue. YPOBHU OpraHu3aiud OHOCHUCTEM:
MOJICKYJISIDHBIN, KJIE€TOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIIHOHHO-BHUIOBOM,
HKOCUCTEMHBIHN (OMOTe0EHOTHYECKU ), OMOCHEPHBIN.

Hemoncmpayuu:

Tabauywl u cxemol: «OCHOBHBIE PU3HAKU KUZHI», « Y POBHU OpTaHU3AINH KUBOU
MPUPOBI».

Obopyodosanue: Moaenb Mmojiekyibl JJHK.

Tema 3. XuMHnuyecKuii cCOCTaB U CTPOEHHE KIETKHU

XUMHAUYECKUM COCTaB KJIETKA. XHMHUYECKUE DIIEMEHTBI: MAKpPOAJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMY BOABI U MUHEPAJIbHBIX BEIIECTB B KiieTke. [loaaepxkaHue oCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHMHOKHCIOTBI — MOHOMEpPBI OEJIKOB.
He3zameHnmble M 3aMEHHUMBbIE AMUHOKHCIOTBI. AMHWHOKHCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl OEJTKOBOM MOJIEKYJbl (MIEpBUYHAS, BTOPUYHAS, TPETUUHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. bruonornueckue pyHKIuM OEIIKOB.

depMeHTHl — Ouosoruueckue karaiu3atopbl. CTpoeHue QepmeHTa: aKTUBHBIN
HeHTp, cyocTpatHas crnenuguaaocts. Kodhepmentsl. Butamunbl. Otnuuust hepMeHTOB
OT HEOPTraHWYECKUX KaTaIu3aTOPOB.

VYrieBoapl: MOHOCaxapuibl (TJIHOKO3a, pubo3a W JE30KCUpPHU003a), AUCAXAPUIIBI
(caxapo3a, JlakTOo3a) W  MOJMCaxapuabl (Kpaxmayi, TIJIMKOT€H, LEJUII0JI03a).
buonornyeckue GpyHKIIMM yTrIIeBOIOB.

Jlumuapr: Tpurnunepuisl, Gochonumnuabl, crepousnsl. ['uapodunsHO-rUAPODHOOHBIC
cBoiicTBa. buonormueckue ¢GyHkuuu aunugoB. CpaBHEHUE YIJIEBOAOB, OEIKOB H
JIMITAJIOB KaK HICTOYHUKOB SHEPIUH.

Hykneunossie kucnotel: JJHK nu PHK. Hykneotuasr — MOHOMEpPBI HYKJIEMHOBBIX
kuciot. Ctpoenue u ¢pynkuuu JJHK. Crpoenne u dynknuu PHK. Buast PHK. ATO:
CTpoeHue U QyHKIHH.
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[utonorus — Hayka o kjeTke. Knertodynas Teopusi — npuMep B3aUMOJIECHCTBUS UIEH
1 (haKTOB B HAYYHOM MO3HAaHUU. METO bl U3yUEHUS KIIETKH.

Kierka kak nenoctHas kuBas cucrema. OOmiMe NpPU3HAKK KIIETOK: 3aMKHYTas
HapykHas MeMOpana, MosekyJyibl JJHK kak remetnueckuil ammapar, cucTeMa CHHTE3a
oenka.

Tuner KIETOK: dyKapuoTHUecKas W mpokapuotmueckas. OCOOCHHOCTH CTPOCHUS
MpOKapuOTHYECKOU KiIeTKH. KitlerouHas creHka 6aktepuil. CTpoeHUE 3yKapUOTUUECKOI
kJeTKd. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJUKC,
ux Qyskuuu. Ilnazmatuyeckas memOpaHa, e€ cBoiictBa U (yHkiuu. lluTornazma
u e opradounpl. OnHoMeMOpaHHbie opraHouabl kietku: OIIC, anmapat ['onbmxu,
Tu30coMbl.  [lolyaBTOHOMHBIE ~ OpPraHOWABl KIIETKH: MHUTOXOHAPHH, IUIACTHU]BIL.
[Tpoucxoxxnenne MUTOXOHApUi U mactu. Buasl mnactun. HememOpaHHbie OpraHOUIbI
KJIETKH: pUOOCOMBI, KJIETOUHBINH IIEHTpP, LIEHTPUOJIM, PECHUYKH, KTYTHKUA. DYHKIUU
OpraHOMJOB KJIETKU. BKiTtoueHus.

SAnpo — perynsaTtopHblii HeHTp kieTku. CTpoeHue siapa: saepHas 000J0uKa,
KapuoIlUia3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHCnOpPT BELIECTB B KJIETKE.

Hemoncmpayuu:

llopmpemuvi: A. Jlesenryk, P. I'yk, T. IlIBann, M. Illnennen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.

Juacpammer: «PacnpeneneHue XUMUYECKUX 3JIEMEHTOB B HEKHUBOU TPUPOAEH,
«Pacrpenenenne XuMAYECKUX JIEMEHTOB B )KUBOU MIPUPOJEY.

Tabnuyet u cxemwvi: «llepuogudeckass TaOiMIla XUMHUYECKHX OJIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOnbI», «buocuHTe3 Oenkay, «CTpoeHHE MOJIEKYJbl OelKay,
«Ctpoenune hepmenTan, «Hyknennonbie kuciothl. JJHK», «Ctpoerune monekynsl ATDy,
«CTpoeHue 3yKapuoTHYECKOW KIEeTKW», «CTpoeHHE >KMBOTHON KIeTKW», «CTpoeHue
pPacTUTENbHOU KIETKW», «CTpoeHHe NPOKAPUOTHUECKOW KIeTKW», «CTpoeHue sapa
KJIIETKW», « Y TIE€BOABDY, «JIMmuab.

Obopyoosanue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHME JJsi MPOBEICHUS
HaOJMIOJICHUM, U3MEpPEHUM, HKCIEPUMEHTOB, MHUKPOIPENapaThl  PACTUTEIBHBIX,
YKUBOTHBIX U OAKTEPUAJIBHBIX KIIETOK.

Jlabopamopnwie u npakmuueckue padbomul:

JlaGoparopnas pabora Ne 1. «M3ydyeHue KaTaJuTUUECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanasbl)y.

Jlabopatopnast pabota Ne 2. «M3yueHue cTpoeHUs! KIETOK PAaCTEHUH, KUBOTHBIX U
OaKkTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENiapaTax U UX OMKUCAHUECY.

Tema 4. /Ku3HeneATeIbHOCTb KJIETKHU

OOmen BemiecTB, WM MeTaboIM3M. AcCUMWIAIUSA (TUIACTUYECKUA OOMEH)
U JUCCUMWIALUS (PHEpreTHYecKuidi OOMEH) — JBE CTOPOHBI €IMHOTO Tpolecca
Metabonu3ma. Posib 3aKOHOB COXpaHEHHUs BEIIECTB W DJHEPrUM B TMOHUMAaHUU
MeTaboar3Ma.

Tumnbr oOMeHa BemecTB: aBTOTpOoPHBIM U TeTeporpodHbiii. Ponb (epmenTOB
B 0OMEHE BEIIECTB U MPEBPALICHUU YJHEPTUU B KIIETKE.

®dotocunTe3. CBeToBas U TeMHoOBas ¢asbl ¢oTocuHTe3a. Peakiuu doTocuHTesa.

5
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DddexTuBHOCTH PoTOcuHTE3a. 3HaUeHHe (HOTOCUHTE3a JJIs )KU3HU Ha 3emie. BiusHue
yCIIOBUM cpenbl Ha (DOTOCHMHTE3 M CIOCOOBI TMOBBIMICHHS €ro MPOAYKTHUBHOCTH
Yy KYJBTYPHBIX PACTCHUM.

XemocuHTe3. XeMOCUHTE3UPYIONINE OaKTeprun. 3HAUYEHUE XEMOCUHTE3a JIJIsl AKU3HU
Ha 3emiie.

DHepreTudeckuii 0OMEH B KIETKe. PacrieruieHne BEImIecTB, BBIICICHUE
U aKKyMYJIMPOBAHHE SHEPIUU B KJIETKE. DTalbl SHEPreTHYECKOro oomeHa. [ mukomnus.
bpoxenune wu ero Buabl. KuciopogHoe OKHCIEHHME, WIH KJIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanue. IPGHEeKTUBHOCTh IHEPIrETUIECKOTO OOMEHA.

Peakuun marpuunoro cuntesa. I'enetndeckas undopmarusa u JJHK. Peanuzanus
reHeTudecko uHpopmanuu B KJIeTKe. [eHeTWyeckuidi KOJ M €ro CBOMCTBa.
Tpanckpunius — marpuunbiii cuate3 PHK. Tpancnsuus — 6GuocunTe3 Oenka. DTarbl
TpaHcisiu. KonupoBanue aMuHokucioT. Pois pubocom B OuocuHTese Oenka.

Heknerounsie ¢Gopmbl KM3HU — BUPYCHl. VICTOpUST OTKpBITHUSL BUPYCOB
(A.H. WBanoBckuit). OCOOEHHOCTM CTPOECHHUS M IKMU3HEHHOTO IMKJIa BHPYCOB.
bakrepuodaru. boie3nu pacteHuil, ;)KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIE BUPYCAMH.
Bupyc ummynonedummra uenoBeka (BUY) — Bo3Oymurens CIIMJla. OOpatHas
TPAHCKPUIIUsA, peBepTa3a u uHrerpasa. [Ipoduiiaktuka pacnpocTpaHeHUs BUPYCHBIX
3a00JIEBaHU.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbsuos, JI.1. UBanosckuii, K.A. Tumupszes.

Tabnuyvr u cxemvl: «Tunbl muTaHusY, «Metabom3m», «MHUTOXOHAPHUIY,
«JHepreTuueckuii oOMeny», «Xnoporuact», «®dorocuntesy, «Ctpoenne JIHK»,
«CtpoeHue M (yHKIIMOHMpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTHdecKud Kom»,
«Bupyce», «baktepuodarn», «Ctpoenne u xu3HeHHbIM 1ukia Bupyca CIIH/a,
oakrepuodaray, «Pemmukarus JTHK.

Obopyoosanue: Monemu-anmmkammn — «Yasoenne JIHK w  Tpanckpumysy,
«buocunres 0enka», «CTpoeHue KIETK», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe U HHAUBHAYAIbHOE PA3BUTHE OPraHU3MOB

Kiierounbli MK, WM )KM3HEHHBIN UK KieTku. MaTepdasa u mutos. [Ipoueccsi,
nporekatomue B uHTepdasze. Permkauusa — peakuuss marpuuHoro cunresa JIHK.
CrtpoeHre XpoMOCOM. XPOMOCOMHBIN Ha0Op — KapuoTHM. JIUTUIOUIHBINA U TarIOUIHBIN
XpPOMOCOMHBIE HabOophl. XpoMatuabl. l[uTonmOrHueckue OCHOBBI PA3MHOXKEHUS H
WHJIMBUIyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Jlenenue knetkn — Muto3. Ctagun murtosa. [Iporneccel, Mpoucxoasiire Ha pa3HbIX
CTaJIAsIX MUTO3a. BHOJIOrMYECKN CMBICT MUATO34.

[Iporpammupyemasi rTuOENb KJICTKH — arloITo3.

@dopMBbI pa3MHOXEHHUS OPraHU3MOB: Oecrojioe W TMojoBoe. Buawsl Oecmosoro
Pa3sMHOXEHUS:  JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M  MHOTOKJIETOYHBIX,
criopooOpa3oBaHHe, BETETaTUBHOE pa3MHOXKeHWEe. VICKyCCTBEHHOE KJIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE MJIsI CEJIEKIIUU.

[TonoBoe pazMHOXKEHHE, €0 OTINYUS OT OECIONIOTO.

Meito3. Craguu wMeio3a. Ilpoueccel, NpOUCXOAAIIME HA CTaaUIX MeEio3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonorndeckuii CMbICII M 3HAYEHUE
Meno3a.
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["amerorene3 — mporiecc 00pa3oBaHUs TMOJIOBBIX KIETOK Yy XUBOTHBIX. [loyioBBIC
JKeJe3bl: CEMEHHUKU U sSsuYHUKUA. OOpa3oBaHKMe U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaTto3oui, SUIEKIETKa) — crepMaroreHe3 u ooreHe3. OCOOEHHOCTU CTPOEHUSA
SULIEKIIETOK U criepMaTo3ouioB. OmnogoTBopenue. [lapreHorenes.

NunuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpPHOHANIBHOE  Pa3BUTHE
(oMOpuorenes). OTambl AMOPHOHATBHOTO PA3BUTHUS Y TMMO3BOHOYHBIX IKHUBOTHBIX:
npobiieHue,  TacTpyJslusi,  OpPraHOTEHE3. [TocTomMOpuoHaAIBHOE ~ pa3BUTHE.

Tunel MOCTAMOPHOHATIBHOIO Pa3BUTHUSA: MpPSAMOE, HemnpsAMoe (JIMYMHOYHOE). BrusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 [IBETKOBOTO PACTEHUSA: CTPOCHHUE CEMEHHU,
CTaJu¥ Pa3BUTHSL.

Jemoncmpayuu:

Tabauyvr u cxemvi: «DOpMBI pPa3MHOKEHUS OpPraHU3MOBY», «JlBoitHOE
OIUIOIOTBOPEHUE Y IBETKOBBIX PACTCHUW», «BereraTuBHOE pa3MHOXKEHHUE PACTECHUI,
«/lenenue etk Oakrepuii», « CTpoeHUE MOJIOBBIX KIETOK», « CTPOEHUE XPOMOCOMBDY,
«Kierounsiii ukin», «Pemukanua JHK», «Mutoszy», «Menos», «IIpsmoe n HenpsiMoe
pa3BuTHE», «l'amMeToreHe3 y MIEKONUTAIIIUX M YelloBeKa», «OCHOBHBIE CTaJvH
OHTOTCHE3a».

Obopyodosanue: MHKPOCKOTI, MHKPOIPENApaThI «CniepmaTo30u1bl
MJICKOITATAIOWIETO», <« SliuekneTka MIeKkonuraromero», «Kapuokunes B kieTkax
KOpElIKa JIyKa», MarHuTHas MoOJelib-anruinkanus «Jlenenue xietku», moaens JIHK,
MoiesIb MeTa(azHOl XPOMOCOMBI.

Jlabopamopnsie u npakmuueckue paoomoi:

JlaGoparopnas pa6ota Ne 3. «HabmoneHne MuTo3a B KIETKaX KOHYHMKA KOpEIIKa
JIlyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGoparopHas pabora Ne 4. «M3yueHne CTpPOSHHUS IOJIOBBIX KJIETOK HA TOTOBBIX
MHUKponpenapaTax».

Tema 6. HacsieicTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHetuku. Mcropusi pa3Butvst reHetuku. Posib nurtomoruu
1 HMOPHUOJIOTUU B CTAHOBJICHUM T'€HETHKU. BKIIal pOCCUICKUX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE TCHETUKU. MeToabl T€HETHUKH (TUOPUIOJOTHUUYECKUN, ITUTOTCHETUYCCKUM,
MOJIEKYJISIPHO-TeHETHUECKU). (OCHOBHBIE TEHETHMUECKHWE TMOHATHS. [ eHeThdeckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpPEIIMBAHUM.

3aKOHOMEpPHOCTH HACJIEIOBaHUsl MPU3HAKOB, YyCTaHOBIEHHble [. Menaenem.
MonorubpuiHoe CKpelnrBaHue. 3aKoH eMHO-00pa3usi THOPUIOB MEPBOTO TTOKOJICHHUS.
[IpaBwiio TOMHUHUPOBAHUA. 3aKOH PACIIEIUICHHS MPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMeT.
[TomHOE M HEMOTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe cKpemrBaHue. 3aKOH HE3aBUCUMOTO HACJEIOBaHUS TMPU3HAKOB.
[{uToreneTnueckre  OCHOBBI  AUTUOPUIAHOTO  CKpEUIMBaHUSA.  AHaIU3UPYIOIICe
cKkpemuBanue. Mcnosib30BaHWE AHATU3ZUPYIOUIETO CKPEIIMBAHUSA ISl ONPEACICHUS
T€HOTHUIIa OCOOH.

CuermieHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mo cuenjieHHOMY
HacJIEJOBaHUIO T€HOB. HapyllieHue cuersieHrsi FeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOPHUSI HACIIEICTBEHHOCTH. | eHeTUUEeCKNE KapThl.
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I'enetnka mnona. XpOMOCOMHOE OIpEAeieHue MoJia. AYTOCOMBI M IOJOBBIE
XpOMOCOMBI. ['OMOramMeTHbI€ U TeTeporaMeTHbIE OpraHnu3Mbl. HacieroBanne npu3HaKkoB,
CIEIJICHHBIX C MOJIOM.

N3meHnunBOCTh. BUIbI N”3BMEHUMBOCTHU: HEHACIIEICTBEHHAS U HACeICTBeHHAas. Posb
Cpelasl B HEHACIEJACTBEHHONM HW3MEHYMBOCTU. XapaKTEPUCTUKAa MOAUPUKAIMOHHON
W3MEHYMBOCTH. BapuanmoHHBIM P W BapuanMoHHas KpuBad. Hopma peaknun
npusHaka. KomnuecTBeHHbIE U KAUECTBEHHbIC TPU3HAKU U UX HOpMa peakiuu. CBoiicTBa
MOAU(PUKAIMMOHHON N3MEHUNBOCTH.

HacnenactBeHnHasi, wWiIM TEHOTUNMYECKas, HW3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Melo03 U MOJOBOM MPoIlecC — OCHOBA KOMOMHATUBHON M3MEHUYHUBOCTH.
MytanrionHass W3MEHYMBOCTh. Kiaccudukaius MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHomHble. Yactora W mpuuyuHBl MyTanui. MyrtareHHble  QakTopbl.  3aKOH
TOMOJIOTHYECKUX PSAAOB B HacleACTBEHHOM n3MenunBoctu H.M. BaBuiiosa.

BhesinepHas HacIeACTBEHHOCTh U UBMEHUYHUBOCTb.

I'enetuka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TEHETUKH YEIOBEKA:
TFeHEAIOTUYECKUM, OJIM3HEIOBBIN, [IMTOTCHETUUYECKUM, OMOXUMUYECKUH, MOJICKYJISIPHO-
TEHETUYECKUH. CoBpemeHHOe oTnpeiesieHHUe TEeHOTHUINA! MOJTHOTEHOMHOE
CEKBCHUPOBAHUE, TECHOTUIIMPOBaHHWE, B TOM uucie ¢ nomombto [II[P-ananusa.
HacnencrBennnie 3a001eBaHUs YSJIOBEKA: TCHHBIEC 00JIE3HU, O0JIE3HU C HACJICIACTBEHHOM
MPEAPACIIONIOKEHHOCThIO, XPOMOCOMHBIE OoJie3HH. COMaTHYeCKUEe U TEeHEPATUBHBIC
myTaiuu. CTBOJIOBBIC KJIETKH. [IpUHIMTIBI 370pOBOTO O0Opasa >KU3HU, TUATHOCTHUKH,
npoQUIIaKTUKA U JICYCHUS TEeHeTHYeCKuX OonesHed. Meauko-TeHeTHUeCKoe
KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEAUIIMHCKOW M€HETUKU B MPEAOTBPAIICHUU U JICUCHUH
TeHETHYECKUX 3a00JIeBaHU YEIOBEKa.

Jemoncmpayuu:

llopmpemwvi: 1T'. Mengens, T. Mopran, I'. ne ®Ppuz, C.C. UYeTrBepuKOB,
H.B. Tumodees-Pecosckuii, H.. Bapuios.

Tabnuyer u cxemvl: «MOHOTMOPUIIHOE CKpEIIMBAHUE U €r0 IUTOrE€HETUYEeCKas
OCHOBa», «3aKOH pacCHICIJICHUS M €ro IIUTOTCHETHYEeCKash OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpunHoe ckpenmBanuey, «lluTonorunyeckre OCHOBBI JUTHOPHUIHOTO
CKpemuBaHus», «Menos», «B3anmMoAeiCTBUE aJlIeNIbHBIX TE€HOBY», «l eHeTndeckue
KapThl PAcCTEHUN, XUBOTHBIX M uelioBeka», «['eHeTnka mnoja», «3aKOHOMEPHOCTH
HaCJICJIOBAaHUsI, CLIIETUICHHOTO C MOJoMy», «KapuOoTHIIbI YelIOBeKa U KMBOTHBIX», « BUIbI
n3MeHYuBOCTH», «MoaudukanmonHas uU3MeHYUBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrKa rpymnm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

Obopyoosanue:  Mojenu-ammdKanuu  «MOHOTHOpUIHOE  CKpEIIUBAHUEY,
«Hemomnoe  gomumHMpoBaHue», «JluruOpumanoe  ckpemuBanue»,  «llepekpéct
XPOMOCOM», MHKPOCKON W MHKporpenapar «Jlpo3oduna» (Hopma, myTtanuud (opMbl
KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM.

Jlabopamopnwie u npakmuueckue pabomaoi:

JlabopatopHnass pabora Ne 5. «M3yueHue pe3yslbTaToB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y IPO30(HIIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopatopHas pabota Ne 6. «M3ydyeHue MoIUPUKAITMOHHON W3MEHYUBOCTH,
MIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BApUALMOHHON KPUBOWD.

JlaboparopHass pabora Ne 7. «AHaIM3 MyTalMil y Apo30QuiIbl HAa TOTOBBIX



denepanbHas pabouast nporpamma | buonorus. 10-11 kiaccer (0a30BBIH ypOBEHb)

MUKpOIIpEnaparax».

[TpakTnueckas padota Ne 2. «CocTaBieHue U aHaJIU3 POJOCIOBHBIX YEIOBEKAY.
Tema 7. Cesekuust opranu3mMoB. OCHOBbI OMOTEXHOJIOTUM

Cenekiys Kak HayKa U Mpolecc. 3apoKICHUE CEIEKINHA U JOMECTUKALUS. Y YEeHUe
H.U. BaBunoBa o LeHTpax MPOUCXOXKACHUS U MHOTO0Opa3us KyJIbTYPHBIX PACTEHUMU.
L{eHTpbI IPOUCXOXKICHUS TOMAIIHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOAbl CeNeKIMH. MaccoBbld M HWHAUBUAYAJIbHBIA OTOOPBI
B CEJEKIMU pacTeHH U >KUBOTHBIX. OIleHKa 3KcTepbepa. bBIM3KopoaCTBEHHOE
CKpelnBanue — HHOpuauHT. Yncras nuHus. CKpeluBaHue YUCThIX JTUHUN. ['eTepo3uc,
wiu rubpuaHas cwia. HepoacTBeHHoe ckpemuBaHue — ayTOpuauHr. OtnasiéHHas
ruOpuansanus 1 e€ ycrnexu. VIcKyCCTBEHHBI MyTareHe3 U IOJIyY€HUE IOJIUIIIOU/IOB.
JlocTrKeHus CeJIEKIUN PACTEHUM, )KUBOTHBIX U MUKPOOPIaHU3MOB.

BbHOTEXHOJIOTHSI KaK OTpaciib MPOU3BOACTBA. [ eHHAst MHXKEHEpHs. DTanbl CO3JaHUs
pexomOunantHo JIHK wu TpaHcrennnix opranusmoB. Kietounas uHXeHepUs.
Kierounbple KynpTypbel. MHUKpPOKIOHAJIBHOE pa3MHOKEHUE pacTeHnil. KimoHupoBanue

BBICOKOIIPOAYKTUBHBIX  CEINBCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OJKOJIOTMYECKHE
u aTdeckue npoodsnemsl. ' MO — reHeTHuecKr MO (DUIIMPOBAHHBIE OPTaHU3MBI.
Hemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, U.B. Muuypun, I'./]. Kapneuenko, M.®. 1BaHoB.

Tabauywl u cxemwl: xapTa «L{eHTpBI IPOUCXOKIEHUS 1 MHOTO0Opa3Hsl KyJIbTYPHBIX
pactenui», «llopoabl mOMamHUX KUBOTHBIX», «CoOpTa KyJIbTYpHBIX PpAacCTCHHW,
«Otnanéunas rudpuanzanus», «Padoter akagemuka M.®. MiBanoBay, «Ilonumionaus,
«O0bekThl  OuoTexHoiorum»,  «KietouHsle  KylbTypel U KJIOHHPOBAHUEY,
«KoHCTpynpOoBaHue U NEPEHOC TEHOB, XPOMOCOM).

Obopyoosanue: MyJsSKH TUIOJOB U KOPHEIUIONOB IUKHUX (POPM U KYJIbTYPHBIX
COpPTOB pacTenuii, repbapuit «CeabCKOX035HCTBEHHBIE PACTCHHUSI.
Jlabopamopnsie u npakmuueckue paoomoi:

Okckypeusi « OCHOBHBIE METOJIbI U JOCTUKEHUS CEIEKUNUN PACTEHUMN U )KUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHLHUIO, IMJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4YacCTOK,
B TEIUIMYHOE XO35HCTBO, JJA0OPATOPHIO arpPOYHUBEPCUTETA UM HAYYHOTO LEHTPA)».

11 KJIACC
Tema 1. IBosrOLMOHHAS OHOJIOTHSA

[TpennockuIKu BOZHUKHOBEHHS SBOJIIOITMOHHON TEOPUHU. DBOIIOLIMOHHAS TEOPUS U
e€ MecTo B Onosioruu. BiusiHIe 3BOTIOIIMOHHON TEOpUH Ha Pa3BUTHE OMOJIOTUU U IPYTUX
HayK.

CBugerensctBa  3BoionMU.  [laieoHTONOrMYECKUE:  MOCIEAOBATEIBLHOCTD
MOSIBJICHUSI BUJOB B  TAJICOHTOJIOTHYECKOM  JIETOMHMCH, TMEPEXOJIHbIE  (OPMBI.
buoreorpadudeckue: cxoncTBo U paznuuue GayH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA W PAa3IUuusi OSMOPHOHOB Ppa3HBIX BHUJOB
MO3BOHOYHBIX.  CpaBHUTEJIPHO-aHATOMUYECKHUE:  T'OMOJIOTUYHBIE,  AaHAJIOTHYHBIC,
pYyIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKUE: CXOJACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKHX IMyTeld Yy Bcex
OpraHU3MOB.

OpomonnonHasa teopus Y. {apsuna. [Ipeanocbuiky BOSHUKHOBEHUS JapBUHU3MA.

9
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JIBroKyInMe CWJibl 3BOJIIOIMM  BUJAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHUE
IpyU  OTPAaHUYEHHOCTH  PECYpPCOB,  HeompeneiaEHHass  M3MEHYMBOCTb,  0OOpbOa
3a CyILIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus sBoonuu (CTI) u €€ OCHOBHBIE TIOJIOXKEHHUS.

MuxkposBosonus. [Tonynsnus kak eIMHUIA BUIA U SBOJIIOIUH.

JBroxymue cuibl (paxTopbl) SBOITIONNY BUIOB B IPUPOe. MyTarlmOHHBINA ITPOIIece
¥ KOMOMHATUBHAS U3MEHYHBOCTh. [lOMmyIsIiioHHbIe BOJIHEI U ipeiid renoB. N3omsus u
MUTpALUS.

EctectBenHbIit 0TOOp — HaMpaBIsAtoNMil pakTop 3Boonund. PopMbl €CTECTBEHHOTO
otoopa.

[IpucnocoONeHHOCTh ~ OpPraHu3MOB  KakK  pe3yibTar  sBomonuu.  [Ipumepsr
MPUCTIOCOOJICHUI Yy OpraHu3MoB. ApoMoph03bl U UIUO-aJalTaAI|H.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (POPMBI BUI000pa30BAHMUS:
reorpagpu4eckoe, SKOJIOTUYECKOE.

MaxkposBomtonusi.  PopMbl  3BOMIONMM:  (PUIETUYECKasi,  JUBEPreHTHas,
KOHBEPTeHTHas1, apauienbHas. HeoOpaTtuMoCTh 3BOTIOLINH.

[IpoucxoxaeHue oOT HeCHENMAIM3UPOBAHHBIX MpenakoB. [Iporpeccupyromias
crienuanu3anys. ATanTUBHAs padaiys.

Hemoncmpayuu:

llopmpemuwi: K. JIunuen, XX.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap,
3. I'ekkens, @. Mromiep, A.H. Cesepiios.

Tabauyvl u cxemvi: «Pa3BuTHE OpraHMYECKOro MUpa Ha 3emiie», «3apoAbIIIn
MO3BOHOYHBIX KUBOTHBIX», «APXEOoNnTepHUKCc», «DPopMbl 0OphOBI 3a CYIIECTBOBAHUEY,
«EcrectBeHHbIN 0TOOpY», «MHOroo0Opa3ue cCOpToB pacTeHuit», «MHorooOpasue mopos
KUBOTHBIX», «llomymsamum», «MyTanmoHHass W3MEHUUBOCTHY, «ApPOMOPQO3bI»,
«Mnnoamanramuny», «O0mmas aereHepanus», «JIBwKyime cuibl dBomonuny, «Kapra-
cxema wmapmpyra nyremectsus Y. Jlapsuna», «boprba 3a cyliecTBOBaHUEY,
«IIpucnocobIeHHOCTh OpPTaHU3MOBY, «"eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJIOTHYECKOE BUI000PA30BAHUE.

Obopydosanue: KOJIEKIIUSI HACEKOMBIX C PA3IMYHBIMU TUIIAMH OKPacku, HaOOp
IJIOJIOB U CeMsiH, KoJuieKIus «lIpuMephl 3alIUTHBIX MPUCTIOCOOTICHUN Y KUBOTHBIX),
Mozenb «OCHOBHBbIE HampaBlICHUsS HBOMIOLUUY», OO0OBEMHas wmonenb «CTpoeHue
rOJIOBHOT'O MO3Ta TT0O3BOHOYHBIX.

buoreorpaduueckas kapra mupa, koyekius «DopMbl COXpaHHOCTH MCKOITAEMbIX
JKUBOTHBIX W pacTEHUi», Mojenb anmaukanusa «llepekpécT XpoMocom», BIa)HBIE
npenapatel «Pa3BuTue Hacekomoro», «Pa3BuTue JSATYIIKW», MHUKpOMIpenapar
«/po3odmnay (Hopma, MyTariuu GOpMbI KPLITBLEB 1 OKPACKH TEJA).

Jlabopamopnwie u npakmuueckue padomoi:

Jlabopatopnass pabora Ne 1. «CpaBHeHuE BHUIOB TO MOPQOIOTHUESCKOMY
KPUTEPHUIO».

JlabopatopHass pabora Ne 2. «OnucaHwe TMPHUCITIOCOOJICHHOCTH OpraHU3Ma
1 €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HukHOBeHHE M Pa3BUTHE KU3HHU HA 3emJie

JloHaydHbI€ TIPEACTABICHUS O 3apOKICHUM JKM3HU. HayuHble TUIIOTE3bI

BO3HMKHOBEHUS KM3HU Ha 3emJiie: abuoreHe3 u maHcrepMusi. XuMUYECKasi BOJIIOLIMSL.
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AOUOTEHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTAHUUECKUX. DKCIIEPUMEHTATBHOE
NOATBEP)KICHUE XHUMHMUYECKOW »HBomtonuu. HadanbHble dTanbl  OHOJOTHYECKOMN
sBomonnu. [mnoresa PHK-mmpa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHUE NpPOTOKIETKH. [lepBble kieTkn u ux 3Boonus. DopmupoBaHHe
OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3zutne xu3Hu Ha 3emusie 1o s3pam U nepuoaam. Kartapxeil. Apxelickas
U npoTepo3oickas 3psl. [laneo3olickas 3pa u e€ nepuoabl: KeMOPUICKHIA, OpJIOBUKCKHUH,
CUIIypUNCKNN, NIEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3zo30KcKkas 3pa u €€ epuobl: TPUACOBBIN, FOPCKHUM, MEIIOBO.

Kalino3oiickas 3pa 1 €€ nepuoasl: MajJeoreHOBbIM, HEOT€HOBBIN, AaHTPOIOTCHOBBIMH.

XapakTepucTvka KIMMaTa W TEOJOTMYECKHX MporeccoB. OCHOBHBIE ATallbl
HBOJIIOLIMU PACTUTEIBHOIO U )KMBOTHOTO MHpa. ApoMop(03bl Y paCTEHUH U )KUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHUE TPYII JKUBBIX OPTaHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpaxeHue 3Borouud. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBoyrons 4YejnoBeKa. AHTPOINOJOTHS Kak Hayka. PasBurthe mnpencraBieHUn
O MPOUCXOKICHUH YeJIoBeKa. MeToabpl n3ydeHus: anTpornoresesa. CxoacTBa U pa3anyus
YeJI0BeKa U )KMBOTHBIX. CUCTEMATHYECKOE TTOJIOKEHHUE YETIOBEKA.

JBrxymue cuibl (paktopsl) aHTponorenesa. HacnencrBeHHass MU3MEHUHMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBI 00pa3 >KU3HU, M3TOTOBJIEHUE OPYIUM Tpyaa,
MBIILJIEHUE, PEYb.

OCHOBHBIE CTaAUM W BETBU SBOJIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, UYenoBek
yMeJblid, YeloBek NMpAMOXOIsiui, YenoBek HeaHIepTalnbCKul, UeloBeK pa3yMHBIN.
Haxoaku mckomaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAaHHUA, 00JacTh pacnpoOCTpaHEHMUS,
00BEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUsl.

Yenoseueckue packl. OCHOBHBIC OOJBIIME pachl: €BpONEOUHAs (€Bpa3uiicKasi),
HErpo-aBCTpaJIouHas (PKBAaTOpHUANIbHAS), MOHTOJOUIHAA (A3MATCKO-aMEPUKAHCKas).
YepTbl NOpHUCHOCOOJIEHHOCTH TMPEACTABUTENECH YENOBEYECKUX pac K YCIOBHUSIM
CyllleCcTBOBaHMs. ENMHCTBO YenoBedyeckux pac. Kputrka pacusma.

Hemoncmpayuu:

llopmpemuwi: ®©. Penn, JI. [Tactep, A.N. Onapun, C. Munnep, I'. FOpu, Y. [lapBuH.

Tabnuyvt u cxemvi: «Bo3HukHOBeHHEe CONHEYHOM CHCTEMBD», «Pa3BuTHe
OpraHu4eckoro  mupa»,  «PacturenbHas  kimetka»,  «KHBOTHas  KJIETKay,
«IIpokapuoTnueckas kinerka», «COBpeMEHHass CHUCTEMa OpPraHUYECKOTO MHpPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHHUS YEJIOBEKA M YEJI0BEKOOOPA3HBIX 00€3bsIH»,
«OCHOBHBIE MECTA MATIEOHTOJOTMYECKUX HAXOAOK MPEJKOB COBPEMEHHOTO YEIIOBEKAY,
«/peBnenmme moan», «/peBane moam», «llepBble  COBpEMEHHBIE  JIIOANY,
«YenoBeuyeckue pacb».

Obopyoosanue: mynsaxu «IIpoucxoxnenue yenoBeka» (OIOCTbI aBCTPaAJIONHUTEKA,
MUTEKAHTPOTIA, HeaHJePTalIblla, KPOMAHBOHIIA), CJICTKU WM N300paKeHNs KaMEHHBIX
opyauii  mepBOOBITHOTO  4YeloBeka  (KaMHHU-YONIEphl,  pyoOumia,  ckpebia),
reOXpOHOJIOTHYecKass Tal0nauna, KoJulekius «®PopMbl COXPaHHOCTH HCKOMAEMbIX
YKUBOTHBIX U PACTEHUIN».

Jlabopamopnvie u npakmuueckue padbomul:
[Ipaktuueckas pabora Ne 1. «M3yueHue UCKOMAEMbIX OCTaTKOB pacTEHUU
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Y KUBOTHBIX B KOJUIEKIIUSAX).

DKCKypcus «IBOIOIKUS OPraHUYECKOTO MUpPa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN
WIM KpaeBeAUYECKUI My3€eil).

Tema 3. Opranu3mbl 4 OKpY:Kalolas cpena

DKOJIOTHSI KaK Hayka. 3aJayd W pas3iesibl dKOJOTMU. MeToabl 3KOJOTMYECKHX
UCCJIEOBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHusS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, IIOYBEHHAs,
BHYTPUOPTraHU3MEHHAs!.

Okonornueckue  (aktopel.  Knaccuduxamus — sxonoruueckux — (aKTOpOB:
abnoTuyeckue, OMOTUYECKUE W aHTPONOTEHHbIE. JeHiCcTBHE AKOJIOTUYECKUX (PAKTOPOB
Ha OpPTaHU3MBl.

AbGunotnyeckue (QaxkTophl: CBET, TEMIlepaTypa, BIAXHOCTh. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHu3MoB K JEUCTBUIO a0HOTHUECKUX (hakTopoB. buonoruueckue
PUTMBI.

buotnueckue dakropsl. Bumbpl OMOTHUYECKUX B3aUMOJCUCTBUNA: KOHKYpPECHIIUSA,
XUIIHUYECTBO, cUMOMO3 W ero Qopmel. IlapasuTusMm, Koomepamus, MYTyalau3M,
KOMMEHCAJIM3M  (KBApTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEHUTpaIU3M.
3HaueHHe OHMOTMYECKHUX B3aUMOJACMCTBUMN Uil  CYHIECTBOBAHHUS  OPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH NOMyIsiuui. OCHOBHBIE MTOKA3aTeNN MOIMYJISIIUU:
YUCJIEHHOCTb, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, PUPOCT, MUTpaLUs. JuHaMHKa
YUCJICHHOCTH NOITYJISIUU U €€ PEryJIsLHusl.

Jemoncmpayuu:

Ilopmpemwi: A. I'ymboapar, K.®. Pynbe, O. I'ekkens.

Tabauyvr u cxemwvr: xapta «llpupomnsie 30HB 3emnu», «Cpenbl oOUTaHUS
opranusmoBy»,  «@oronepuoausm»,  «llomymanuu»,  «3aKOHOMEPHOCTH  poOCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

Jlabopamopnwie u npakmuueckue padbomul:

JlaGoparopras pabota Ne 3. «Mopdomornyeckue OCOOCHHOCTH pacTEHUI
U3 Pa3HbIX MECT OOMTAHUS.

JlabopatopHass pabdora No 4. «BnusHue cBeTa Ha pOCT M pPa3BUTUE YEPEHKOB

KOJIeyCay.
[Ipaktuueckas padora Ne 2. «Iloacy€T MIOTHOCTU MOMYJSIUN pa3HBIX BHUIIOB
paCTEHUIN.
Tema 4. CoolOmiecTBa ¥ 3K0JI0rH4eCKHE CHCTEMbI
CooOmiectBo opraHu3MoB — OuoueHo3. CTpyKTypsl OHOILIEHO3a: BHIOBasl,

pOCTpaHCTBEHHAsA, Tpoduueckas (mumieBas). Buasi-nomuHanTsl. CBsi3u B OMOIIEHO3E.

Dkosoruueckue cucteMbl (3Kocuctemsl). [lonaTue 00 sxocucTeMe U GUOreoIeHo3e.
O YHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOAYLIEHThI, KOHCYMEHTBI, PEIYIIEHTHI.
KpyroBopoT BemiecTB v MOTOK YHEPTUH B IKOCUCTeME. Tpoduueckue (MUIIEBbIC) YPOBHU
skocucteMsl. [IuieBsbie nenu u cetu. OCHOBHBIE MMOKA3aTENIN SKOCUCTEMbI: OMoMacca,
OPOAYKIHUA. OKOJOTHYECKHWE TMHUPAMUJIBI: MPOAYKIMH, YUCICHHOCTH, OHWOMACCHI.
CBolicTBa 3KOCHCTEM: YCTOMYMBOCTb, CAaMOPETYJIsIIus, pa3Butue. Cykiieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U pPEK. DKOCHCTEMa XBOWHOTO
VI IIAPOKOJIUCTBEHHOTO Jieca.
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AHTpOIIOT€HHBIE DKOCHCTEMBI. ATpO3KOCUCTEMBL. YpOoskocucTeMsl.
buonornyeckoe u X03sUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qakrop yctolunBocTH dKocucteM. (CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B.W. Bepnanckoro o 6uocdepe. ['panutisl, coctaB u cTpykTypa 6nochepsi.
XKusoe BemectBo u ero ¢ynkuuu. OcoOeHHocTH OHOcepsl Kak TIOOATBHOM
AKOCUCTEMBI. /[nHaMuueckoe paBHOBECHE U oOpaTHas CBsA3b B Orocdepe.

KpyroBopoTs! BeriecTB 1 OHOre€0XUMHUYECKHE IIUKIIBI AIEMEHTOB (YIliepoja, a30Ta).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTtBO B Oumocdepe 3emin. AHTpPONOreHHbIE HM3MEHEHUsT B Ouocdepe.
['oGanbHbIE SKOJOTUYECKUE TIPOOIEMBI.

CocyuiecTBoBaHHE PUPObI U yesioBeuecTBa. CoxpaHeHne OHopa3HOOOpa3us Kak
OCHOBa ycToH4uMBOCTU Omocdeprl. OCHOBA pallMOHAIBLHOTO YNPAaBICHUS IPUPOIHBIMU
pecypcamu U UX HCToNb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa MPUPOIBL.
Hemoncmpayuu:

llopmpemuwi: A.JIx. Tencnu, B.H. Cykaués, B.U. Bepnanckuii.

Tabnuyvr u cxemwvr: «llumesble nenw», «bHOLEHO3: cOCTaB W CTPYKTypay,
«IIpuponnbie cooOuiecTBa», «llemum nUTaHUA», «OKOJOTMYECKAs] MUPAMHIIAN,
«buocdepa m uenoBex», «IKOCHCTEMA UIMPOKOJUCTBEHHOIO Jieca», «IDKOCHCTEMa
XBOMHOTO Jieca», «bruoneno3 Bogoéman, «ArpoueHos», «lIpumepHbie aHTPONOTEHHbBIE
BO3JCUCTBHAS Ha MpUpOAy», «BaxHeWme WCTOYHUKHM 3arpsi3HEHUS BO3JdyXa H
rpyHTOBBIX BOa», «llouBa — BaxkHeilmas coctaBistomas Ouochepb», «DaKTOpbI
nerpaganuu nouBy, «llapaukoBelil a3 dexT», «DakTopbl paAO0aKTUBHOTO 3arps3HEHUS
ounochepri», «Obmas crpykrypa 6uocheps», «Pacnpoctpanenue xxu3au B buocheper,
«O30HOBBIN dkpaH Ouocheps», «Kpyrosopot yriaeponaa B Ouochepe», «KpyroBopor
a30Ta B IPUPOIEH.

OOGopynoBanue: MojeNnb-aniuIMKanusg «Tunuuaeie  OMOIEHO3BI», repbOapuii
«PactutenbHble CcOOOIIECTBAa», KOJUIEKIMU «buoleHo3y, «Bpeautenu BakHEUIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», repOdapud U KOJUIEKUMH PACTEHUN U >KMBOTHBIX,
NpUHAAJIEKAIINE K Pa3HbIM SKOJOTMYECKUM Tpynmnam ofgHoro Bunaa, KpacHas kHura
Poccuiickoit @enepannu, n300pakeHUsI OXPaHIEMbIX BUOB PACTEHUN U KUBOTHBIX.
IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS [TPOI'PAMMBbI
MO BUOJIOTYN HA YPOBHE CPEJHEI'O OBIIET'O OBPA30BAHUSA

CornacHo ®I'OC COO ycraHaBiaMBaroTCsi TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS
OOy4arolMMHUCS  MpOorpaMM  CpeAdHero  obmiero  oOpa3oBaHUs:  JIMYHOCTHBIM,
METaIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B crpykType JHUYHOCTHBIX PpE3yJbTaTOB OCBOCHHUSI mpenMetra «bHosorus»
BBIJICJICHBI CJIEAYIOIIME COCTABISIONIME: OCO3HAHHE OO0YYaIOIUMUCS POCCUUCKON
IPKIAHCKONM HJEHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOTPEJIETICHUIO, HATMYME MOTUBALIMU K 00YUYEHHUI0 OMOJIOTHH, LIeJICHAIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KIIIOUEBBIX IEHHOCTEH H
UCTOPUYECKUX  TPAAUIUH  pa3BUTHS  OMOJIOTMYECKOTO  3HAHWS, TOTOBHOCTH
U CIIOCOOHOCTHh 00YYaIOIIUXCSl PYKOBOJCTBOBATHCA B CBOSH ACATENHHOCTU IIEHHOCTHO-
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CMBICIIOBBIMU YCTAaHOBKAaMHM, MPUCYIIUMH CHUCTEME OHOJIOTMYECKOro 0o0pa30BaHUs,
HaJIM4ME SKOJIOTMYECKOro IMPABOCO3HAHHUSA, CIIOCOOHOCTH CTaBUTh LIETU U CTPOUTH
KU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pe3ynbTaThl OCBOCHUS mpenmera «buonorus» pmocrurarorcs
B €IMHCTBE Y4YyeOHOM ©  BOCIHUTATEIBHOM  JEATEIBHOCTH B  COOTBETCTBUU
C TPaAWLIMOHHBIMH POCCUHUCKUMH COLMOKYJIBTYPHBIMUA, UCTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMHU, TPUHATHBIMHU B OOIIECTBE IMpaBWIaMd M HOPMaMH
NOBEAEHUSI W  CIOCOOCTBYIOT IpOLECCAaM CaMOINO3HAHUSA, CaMOBOCIUTAaHUSA U
CaMOpa3BUTHSA, Pa3BUTHUS BHYTPEHHEW MO3ULMU JIMYHOCTH, MATPUOTH3MA, YBAKCHUS
K 3aKOHY U NPaBONOPSIKY, YEJOBEKY TpyAa U CTaplieMy IOKOJEHUIO, B3aUMHOTO
yBaXEHUsI, OEpEeXKHOr0 OTHOIICHHUS K KYJIbTYPHOMY HACIEOUI0O U TPATUIUsAM
MHOT'OHAIIMOHAJIbHOrO Hapoaa Poccuiickor @enepanuu, OpuUpoAe U OKPYKAKOLIEH
cpeze.

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHMS y4eOHOro mpenMera «buomorus» MOIKHBI
OTpakaTb ~ TOTOBHOCTb M  CHOCOOHOCTh  OOYy4YalOIIMXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTpPEHHEW TO3MIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUIN, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHICKOTO OO0IIeCTBa, pacUIMpeHUe >KU3HEHHOTO OINbITa U OIbITa
JESITEIbHOCTH B TMPOLIECCE PEeANM3alMi OCHOBHBIX HAIPABJICHUN BOCIHUTATEIBHOU
JESITETbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpa’kaaHcKoOro BOCIATAHMSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMU OOYYaIOIIETOCs Kak aKTUBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUIUCKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TPaB U OOSI3aHHOCTEH, yBa)KEHHUE 3aKOHA
Y [IPAaBONIOPS KA,

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JEATEILHOCTH TMPHU CO3JAHUU Y4eOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATENbHBIX 33/1a4, BHITIOJTHEHUN OMOJOTUYECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENsATh COOCTBEHHYIO MO3WLHMIO MO OTHOLIEHUIO K SIBJICHUAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYWUTHIBATh B CBOUX JIEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIE C pa3HBIMH YOEKICHUSIMHU, KYJbTYPHBIMU IIEHHOCTSIMU H
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOIIECCE COBMECTHOTO BBINOJHEHUS y4YECOHBIX,
IT03HABATEIbHBIX U UCCIIEA0BATEIIbCKUX 337a4, YBAXKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OIIIIOHEHTOB TP OOCYKJIEHUHN CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COMICPKAHUS;

FOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU AEATEIbHOCTH;

2) MaTpPUOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HIESHTUIHOCTH, NATPUOTU3MA,
YBAXKEHUSI K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PonunHOM, ropaoctu
3a CBOM KpaW, cBO0 PoauHy, CBOM S3BIK M KYJbTYpy, IIPOLUIOE M HACTOsLIEE
MHOTOHAIlMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAMI0 W MaMSITHUKaM IPUPOJBI,
JNOCTHXEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJIEHUE M Pa3BUTHE
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OMOJIOTMHY, MOHUMAHMS 3HAYEHUs] OMOJIOTMM B TMO3HAHUU 3aKOHOB MPUPOJIbI, B KU3HU
YeJIoBeKa M COBPEMEHHOI'0 00I1IeCTBa;

uneiHas yOexAEHHOCTh, TOTOBHOCTh K CHyKeHHIO u 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPaBCTBEHHOT0 BOCTIMTAHUSI:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HApOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIllMI0 W TIPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSICh HAa MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JUYHOTO BKJIJIa B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSIM, CO3JaHUI0O CEMbUM Ha OCHOBE
OCO3HAHHOTO TMPUHATHUS IIEHHOCTEW CEMEWHOMN JKU3HU B COOTBETCTBUU C TPAAUIUSIMU
Hapo0B Poccuu;

4) 3CTeTHYECKOr0 BOCITHTAHMA:

ACTETUYCCKOE OTHOIICHWE K MHpPY, BKJIIOYas OCTETHKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHUMAaHUE ASMOIIMOHAIEHOTO BO3JCUCTBHS >KMBOW TPHUPOABI M €€ IIEHHOCTH,

TOTOBHOCTBH K CAMOBBIPQKEHUIO B Pa3HBIX BUIaX UCKYCCTBA, CTPEMJICHHUE MTPOSIBIIATH
KaueCcTBa TBOPUYECKOU JINYHOCTH;

5) ¢pusuveckoro BocnUTAaHHMSA, (POPMHPOBAHUSL KYJIbTYPbl 310POBbSI W
IMOIUOHAJIBLHOTO 0J1ATONOTY YU :

MOHMMAaHHME W pealu3aliys 3J0pOoBoro u Oe3omacHoro obpasa KH3HHU (30pOBOE
MUTaHue, COONIOJCHUE TUTHEHUYECKUX MpaBUI U HOPM, COAaHCHPOBAHHBIM PEXKUM
3aHATHI U OTIIbIXA, peryssipHas pu3uvecKkas akTUBHOCTH), O€PEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MUYECKOMY M TICUXMUYECKOMY
3JI0POBBIO;

NOHUMaHUE IEHHOCTH TPaBWJI MHAUBUAYATLHOTO U KOJIJIEKTUBHOTO 0€301acHOTO
TOBEJICHUS B CUTYAIMAX, YTPOXKAIOIINX 3I0POBBIO U )KH3HU JTIOCH;

OCO3HAHWE TOCIACACTBUH W HEMPUATHS BPEIHBIX TMPUBBIYEK (YIOTpeOIcHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy/I0BOIo BOCIIHTAHMA:

TOTOBHOCTb K TPYly, OCO3HaHHE IICHHOCTH MacTEePCTBA, TPY10JII00HE;

TOTOBHOCTh K AaKTUBHOH JCATCIBHOCTH TEXHOJOTHYECKOW W  COIMAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHHUIMUPOBATh, IUIAHUPOBATH M CaMOCTOSITCIIEHO
BBITIOJIHATH TaKYIO JIESITEIIbHOCTD;

UHTEpPEC K pa3uuHbIM cdepam npodecCHOHATBHONW JCSTENBHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIN BBHIOOp Oymymier mpodeccuu u peann3oBbIBaTh COOCTBEHHBIC
KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKCHUH
BCEH JKU3HU;

7) 3K0JIOTHYECKOT0 BOCITUTAHMA:

AKOJIOTUYECKU LEJIeCO00pa3HOe OTHOIIEHHE K MPHUPOAE KaK MCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIlIeCTBOBaHUS;

NOBBIIIEHUE  YPOBHS  DKOJIOTMYECKOW  KyJIbTYphl: MPUOOpPETEHUE  OIbITa
IUIAHUPOBAHUS TIOCTYIIKOB M OLEHKH MX BO3MOXHBIX MOCHEACTBUU U1l OKPY’KaroLen
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Cpensl;

OCO3HaHUE TJI0O0AJBHOTO XapakTepa OHKOJIOTMYECKUX MpodjaeM U myTed ux
pEeLLEHNS;

CIIOCOOHOCTh KCIIOJIB30BaTh MPHUOOPETAEMbIE MPU U3YYCHUH OMOJIOTMH 3HAHUS U
YMEHHUSI TIPU PELICHUH MPOOJIeM, CBA3aHHBIX C PAMOHAIBHBIM MPUPOAOIOIb30BAHUEM
(cobmoieHne TpaBUI TIOBEIEHUS B TMPHUPOJAE, HAIMPABICHHBIX HA COXPAaHEHHUE
paBHOBECHSI B SKOCUCTEMAaX, OXpaHy BHJIOB, SKOCUCTEM, Ouocdepshl);

AKTUBHOE HEINPUATHE IEHUCTBUM, NPUHOCIIIMX BpPEI OKPYKAIOIIEH IPUPOIHOU
cpele, YMEHUE IPOrHO3MpOBaTh HEOJArONpUATHBIE SKOJOTUYECKUE IOCIEICTBUSA
IIPEANPUHAMAEMBIX IEUCTBUI U PEIOTBPAILATD UX;

HaJIMYHAE PAa3BUTOTO SKOJOTMYECKOIO MBIIUICHUS, SKOJIOTMYECKON KYJIbTYpHI,
OIbITA JACSATENBHOCTH SKOJOTMYECKOM HAIPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
UMH B IIO3HABATEJIbHOM, KOMMYHHMKAaTUBHOM M COLMAJIbHOW IPAKTHKE, T'OTOBHOCTHU
K YYaCTHIO B IPAKTUYECKOM ACSATEIBHOCTH IKOJIOTHYECKOM HAPAaBICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOILECTBEHHOM NPAaKTUKH, OCHOBAHHOIO Ha JUAJOre KYJbTYD,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOM KYJIBTYpbl Kak CpeJICTBA
B3aMMOJICUCTBUS MEXY JIIOAbBMU U TIO3HAHUS MUPA;

MMOHUMaHUeE crienPrKr OUOIOTUHU KaK HayKH, OCO3HAaHUS €€ POJu B POPMHUPOBAHUHN
PAalMOHAIIBHOIO HAYYHOTO MBIIUIEHUS, CO3[JaHUM LEJOCTHOTO IPEICTaBICHUS
00 OKpY’KarollleM MUpPE KaK O €JUHCTBE NMPUPOIbI, YEJIOBEKa U OOILECTBa, B MO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEH M peleHUH TNpoOdJieM COXpaHEHHs MPUPOJHOrO
paBHOBECHS,

yOexIEHHOCTh B 3HAYUMOCTU OWOJIOTMUM JJii COBPEMEHHOW LMBHJIM3ALUU:
o0ecrieyeHrss HOBOTO YPOBHSI Ppa3BUTHsSI MEAWLUHBI, CO3JaHHE MEepPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pEeIIaTh PECYpCHBbIE MPOOJIEMbl Pa3BUTHS YEJIOBEUYECTBA,
NOMCKa MyTel BBIXOAA W3 TJOOATBHBIX JKOJOTMYECKUX MpoOJeM U olecrneyeHus
nepexoga K yCTOMYMBOMY pPa3BUTHIO, PALMOHAJIBLHOMY HCIHOJb30BAHUIO MPUPOIHBIX
pecypcoB U (OPMHPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHHH OMOJOTMYECKUX 3HAHUM B IEJISIX MOBBIIICHUS
oO1Iei KyJbTyphbl, €CTECTBEHHO-Hay4YHOM TpPaMOTHOCTH, KaK COCTAaBHOW 4YacTu
(GYyHKUHMOHAJIBHOM TIPAaMOTHOCTH OOy4aromuxcs, GOpMHPYyeMOH TNpU HU3YYEHUU
OMOJIOTHH;

MTOHVMMAaHHE CYIIIHOCTH METOJOB IMO3HAHHUS, NCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CHOCOOHOCTH HCIIOJIb30BAaTh MOJy4YaeMble 3HAHUS AJIs aHAJIM3a U OOBSICHEHUS SIBJICHUIM
OKPYXaloOllEro MHpa W MPOUCXOASIIMX B HEM H3MEHEHUH, YMEHHE JIeJaTh
O00OOCHOBaHHBIE 3aKJIIOUYEHHsS Ha OCHOBE HAay4HbIX (DAKTOB M MMEIOIIMXCS JaHHBIX
C LIEJIBIO TIOJTYYEHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEILHO UCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS J1JIs PELLICHUS
po0JieM B PEATIbHBIX )KU3HEHHBIX CUTYALIUAX;

OCO3HaHUE LEHHOCTH HAy4YHOW JEATEIBHOCTH, T'OTOBHOCTb OCYILECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh MHINBUAYAIbHO U B IPYIIIIE;

TOTOBHOCTb M CLIOCOOHOCTB K HEIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO,
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K aKTUBHOMY TIOJTyY€HHUIO HOBBIX 3HAHUI 110 OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATHI

MeramnpeaMeTHbIC pe3yiabTaThl OCBOCHUSA Yy4eOHoro mnpenmera «buomornsy
BKJIFOYAIOT: 3HAUYMMBIE IS (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOUTUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIC) OOIICHAYYHbIE TOHSATHS, OTpakarolue
IIEJI0OCTHOCTh HAyYHON KapTUHBI MUPA U CHEIU(UKY METOIOB MTO3HAHUS, UCIIOIH3YEMBIX
B €CTECTBEHHBIX Haykax (BEIleCTBO, PHEPTus, SIBIIEHUE, MPOLECC, CUCTEMA, HAYUYHBIN
dbakT, TPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIeIOBaHUE,
HaOJII0ICHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTUX), YHUBEpCAIbHbIC YUeOHbIE JEHCTBUS

(mo3HaBaTebHBIC, KOMMYHHKATUBHBIC, peryJIATHBHEIE), obecrieunBaroIe
dbopmupoBaHue (YHKIIMOHAIBLHOH TPaMOTHOCTA M COLMAJBbHOW KOMIICTCHIIUU
oOy4aromnmxcs, CIIOCOOHOCTD 00yJaroIIMXCs HCII0JIb30BaTh OCBOCHHBIEC

MEXKIMCIUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS W YHHUBEPCAJIbHbIC Y4YCOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIEe HeiCTBUS
ba3oBble Jiornyeckue 1eMcTBUA:

CaMOCTOSATENbHO (HOPMYTUPOBATh U AKTYaIU3UPOBAThH MPOOIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHH 3HAHHWM MPUEMBI JOTMUECKOTO MBIIUICHHS (aHAIN3a,
CUHTE3a, CPAaBHEHMSI, KJlaccuUKaIuu, 0000IIeHMS ), PACKPBIBATH CMBICII OMOJIOTUYECKUX
NOHATUH (BBIACIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH CBSI3H C JIPYTUMHU
TOHSTHUSIMH );

OTIPENIEIIATh eI ACATEILHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH UX JOCTUKEHUS,
COOTHOCUTBH PE3YJIbTAThI IEITEIHLHOCTH C MOCTAaBIECHHBIMU LIEIISIMHU;

MCIIOJIb30BaTh OMOJIOTUYECKHUE TOHITHS 17151 00BsICHEHUS (DAKTOB U SIBJICHUH KUBOU
MIPUPO/IBI;

CTPOUTH JIOTUUECKUE pacCyX JeHUs (MHIYKTUBHBIC, ICAYKTUBHbBIC, 110 aHAJIOTUN),
BBISBJISITh 3aKOHOMEPHOCTU U TPOTUBOPEYUST B paccMaTpUBAEMbIX  SIBJICHUSX,
(GhOpMyIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJIETIbHBIE CPENICTBA JUIsl MPEJCTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIEHUHN B M3y4aeMbIX OMOJIOTHUECKUX OOBEKTaX, a TAKKE MPOTHBOPECUUI
Pa3HOTO POJIa, BHISIBJICHHBIX B PA3TUYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

pazpabaThiBaTh IUIAH PEIICHUS MPOOJEMBI € YYETOM aHaAM3a HMMEIONTUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B AECSATEIbHOCTb, OLECHHUBAaTH COOTBETCTBUE PE3YyJbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JEATEIbHOCTH,

KOOPJAVUHUPOBATh M BBIMOJHATH pabOTy B YCJIOBHUSIX PEaIbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIICHUE IPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Bba3oBnle ucciieaoBarTenLCKHe 1eCTBUSA:

BJIaJIeTh HaBbIKAMU Y4YE€OHO-UCCIIENOBATEILCKOW M TMPOEKTHON JEsTENbHOCTH,

HABBIKAMH Pa3peIIeHUs Mpo0JieM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY
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MOMCKY METOOB PEIICHMs] MPAKTUYECKUX 3ajad, MPUMEHEHHUIO Pa3JIMYHBbIX METOJI0B
MO3HAHUS;

MCIIOJIb30BATh PA3IMYHBIC BUJBI JESTEIBHOCTH MO MOTYYECHUIO HOBOTO 3HAHUSA, €r0
UHTEPIIpEeTalUU, TPEOOPa30BaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYalUAX, B TOM YHUCIIE
U CO3JaHUH YUEOHBIX U COI[HAIbHBIX TPOEKTOB;

dbopMHUpOBaTE HAYYHBIA THUI MBIIUICHUS, BIAJCTh HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUEBBIMU MTOHSATUSIMH U METOJAMHU;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 331Ul B 00pa30BaTEIbHON 1€ATEILHOCTH
Y )KM3HEHHBIX CUTYaIUsIX;

BBISIBIISITh IPUYUHHO-CIICJICTBEHHBIE CBSI3U U AKTyaJIU3UPOBATH 3a]1a4y, BbIJIBUTATh
rUnoTe3y €€ penieHus, HaX0UTh aprYMEHTHI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEPKIICHUM,
3aJ1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJIYYCHHBIC B XOJE PEIICHUS 3a7a4d pPe3yJIbTaThl, KPUTHUECKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;,

OCYIIECTBIISTH IIeTICHAPABICHHBINA TTOMCK IEPEHOCA CPEICTB U CITOCOOOB ACHCTBUS
B MpOo(hEeCCUOHAIBHYIO CPELY;

YMETh TIEPEHOCHTHh 3HAHUS B T[IO3HABATEIBHYI0O M TMPAKTUYECKYIO OOJIacTH
KHU3HEICATEITBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJCH, TTPEIaraTh OpUTHHAIBHBIC TTOAXOBI M PEIICHUS, CTABUTh
pOoOJIEMBI U 3a/1a4H, TOMYCKAOIINUE aJTbTEPHATUBHBIC PEIIICHUS.

Pabora ¢ undopmanueii:

OPHEHTHUPOBATLCS B PA3JIUYHBIX HCTOYHHUKAX HWHGOpMauu (TeKCTe y4eOHOTo
ocoOusi, HAyYHO-TIOMYJISIPHOM JINTepaType, OMOJOTUYECKUX CIOBAPSIX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B HTepHETE), aHamu3upoBaTh WHOOpPMAIUIO
pPa3TUYHBIX BUAOB U (DOPM MPECTABICHUS, KPUTHUECKH OIICHUBATH €€ JIOCTOBEPHOCTD U
HEMPOTUBOPEUHBOCTH;

(GopMyITHUpPOBATH 3aMPOCH U MPUMEHSTH PAa3IMIHBIE METOIbI TIPU MOUCKE U 0TOOpE
Oounosiornyeckor nHPpopmaIu, He0OXOUMOM ISl BEITIOJIHEHUST yUeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  WCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHH, COBEPIICHCTBOBATH KYJIbTYPY AaKTHBHOTO WCIIOJIB30BAHUS PA3THMUHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BHIOMPATH ONTUMANIbHYIO (POPMY Mpe/ICTaBICHNs OUOTOTHYECKOM
uHpopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTOE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEJCTBA MPHU paboTe ¢ OHOJOTHUYECKON
uHdopMaIuen: TPUMEHSITh XUMHYECKHe, (PU3NYeckne W MaTeMaTUYeCKUe 3HAKU U
CUMBOJIBI, (hOpMYJIbI, a00pEeBHATYPY, HOMEHKIIATYPY, UCTIOJIB30BaTh U TPEOOPa30BLIBAThH
3HaKOBO-CHUMBOJIMYECKHE CPEACTBA HATJIATHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHl MHPOpMAIUU, WHPOPMAITMOHHOM
0e30MacHOCTH JTUYHOCTH.

KoMMyHHKaTHMBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE JIeHCTBUA
OO0menmue:
OCYIIIECTBJISITh KOMMYHHKAIIMA BO BCeX cdepax >KU3HU, aKTHBHO Yy4acTBOBAThH
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B JIMajore Wid AUCKYCCHMM IO CYLIECTBY OOCYXJaemMoil Tembl (yMEHHE 3a]1aBaThb
BOIPOCHI, BHICKA3bIBATh CYXICHUS OTHOCUTENBHO BBIMOJHEHUS MpeJiaraéMom 3aauu,
YUYHUTBIBATh MHTEPECHI U COMIACOBAHHOCTh MO3UIMN JPYTUX YYACTHUKOB JHAJIOra WIH
JUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpeICcTBa  OOICHUS, TOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTyallUud, yMETb
CMSTYaTh KOH(JIUKTHI U BECTU NIEPETOBOPHL;

BJIQJIETh PA3IUYHBIMU CHOcOOaMU OOIIEHHS W B3aWMOJCHCTBUSA, ITOHUMATh
HaAMEpEHUsl IPYTuX JIOAEH, MpOsBIATh YBAKUTEIbHOE OTHOLIEHUE K COOECETHUKY U
B KOPPEKTHOU PopMe hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMmecTHasI 1eAITEIBHOCTD:

HOHHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOM U MHUBUYaJIbHOU pabOThI
MIPU PEIICHUU OMOJIOTUYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh MPUMEHEHHUS
TPYIIOBBIX (HOPM B3aMMOJIEUCTBHSI PU PEIICHUH YUeOHOM 3a/1auu;

BBIOMPATHh TEMATHKY U METOJIbI COBMECTHBIX JIEUCTBHI C yUETOM OOILLIMX HHTEPECOB
Y BO3MOXHOCTEH Ka)K/10T0 WIEHA KOJIIEKTUBA;

MPUHUMATh €M COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh U KOOPJIMHUPOBATH
JEUCTBUSA MO €€ TOCTUKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACIIPEAENIATD PO C yUETOM
MHEHUW YyYaCTHHKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM padOTHI;

OLICHHMBATh KauyeCTBO CBOETO BKJAJa M KaXJOr0 Y4aCTHHKA KOMaHIbl B OOLIMii
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeajaraTb  HOBBIE IIPOEKTHI, OLICHMBAaTh MWIAEHM C MO3ULUM  HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh NO3UTUBHOE CTPATETMYECKOE NOBEACHUE B PAa3JIMUHBIX CUTYyalUsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHMBEpPCAJIbHBbIC Y4eOHbIEe NeHCTBUA
Camoopranusanus:

WCITOJIB30BaTh OMOJIOTMYECKUE 3HAHWS JJIA BBISBICHHS MPOOJIEM M WX PEIICHUS
B KU3HCHHBIX M YUYCOHBIX CUTYaIIHSX;

BBIOMPATHh HA OCHOBE OMOJIOTHYECKUX 3HAHUM I1€JIEBBIC U CMBICIIOBBIC YCTAHOBKHU B
CBOMX JICUCTBUSX M TIOCTYIKAX IO OTHOIIEHUIO K KUBOW MPUPOJIE, CBOEMY 37I0POBBIO U
3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSTEIILHO  OCYIIECTBIISATh TO3HABATEIBHYIO JIEATEIbHOCTh, BBISBIISTH
npoOJIemMbl, CTaBUTh W (HOPMYITUPOBATh COOCTBEHHBIC 3aladM B 00pa3oBaTEIbHOMN
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

CaMOCTOSITEIIbHO COCTaBIIATh IUIAH PEIICHUS MPOOJEMbI ¢ YIETOM HMEHOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUM;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM;

pacImmpsaTh paMK{ y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHIA;

JeNaTh OCO3HAHHBIN BBIOOpP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;
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Croco0CcTBOBaTh (POPMUPOBAHUIO U IMPOSBIECHUIO HIMPOKON IPYIULMH B Pa3HbIX
o0nacTax 3HaHWH, MOCTOSIHHO TIOBBINIATh CBOW OOpPa30BAaTENbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalMsM, BHOCUTH KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEIAM;

BJIa/ICTh HABBIKAMH IO3HABATEIHHON pedIEKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JEUCTBUM U MBICIIMTENBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, MCIIOJIb30BaTh
npu€Mbl peIEeKCUU IS OLIEHKH CUTYalluU, BEIOOpa BEPHOIO PELLICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHMS 110 UX CHU)KCHHUIO;

IPUHUMATh MOTHBBI ¥ @pTyMEHTBI JPYTHUX IIPU AHAIIU3E PE3YJIbTATOB ACSITEIBHOCTH.
IIpunsaTHe ceds M APyrux:

IPUHUMATh ce0sl, TOHUMAasi CBOU HEIOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTUBBI M apPTYMEHTHI IPYTUX [IPU aHAIU3€ PE3YIbTaTOB ACSATEINBHOCTH;

MPU3HABATh CBOE MPABO U NPABO JPYrUX HA OIINOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C IMO3HUIIMH JPYTOro YeJIOBEeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3yabTaThl ocBoeHHs mporpammbl COO no Ouonoruu Ha 0a30BOM
YPOBHE BKJIOYAIOT crienupuueckue sl ydyeOHoro npeamera «buonorusy HaydHbIe
3HAHMS, YMEHHMSI M  CIOCOOBl  JEHUCTBUHA IO  OCBOCHHMIO, HWHTEpHIpETaluu
U npeoOpa3oBaHUIO 3HAHWM, BUIBI AEATEILHOCTU MO TOJYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUW B pa3MYHbIX YYEOHBIX CHUTyallMsX, a TaKKe B peajbHbIX
KU3HEHHBIX CUTyallUsIX, CBsSI3aHHBIX ¢ Ouosiorneid. B mporpamme mnpeameTHbIE
pe3yabTaThl PEICTaBICHBI IO ToJaM 00yUYeHUSI.

[IpeameTHbIC pe3yNbTaThl OCBOCHUS YueOHOTO npeameTa «buonorus» B 10 kiacce
JOJKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUHU B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHON KapTHHbI
MHpa ¥ HAy4YHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U 3apyOEeKHBIX YUYEHBIX-
OMOJIOrOB B pa3BUTHE OWOJNOTMM, (YHKIHMOHAIBHOM TIpaMOTHOCTH  YeJOBEKa
JUISL PELIEHUS )KU3HEHHBIX 331a4;

yYMEHHUE PaCKpbIBATh COJAEPKAHHE OMOJOTMYECKUX TEPMUHOB M MOHSATUM: >KU3HB,
KJIETKa, OpraHu3M, MeTaboa13M (0OMeH BEIIECTB U MpEBpallleHue SHEPruu), TOMEOCTas
(camoperynsiuys), ypOBHEBash OpraHu3alUsl MUBBIX CHCTEM, CaMOBOCIPOW3BEICHUE
(perpoayKuHsi), HaCIeACTBEHHOCTh, U3MEHYHBOCTD, POCT U Pa3BUTHE;

yMEHHE Hu3JlaraTb  OHOJIOTMYECKHME Teopuu  (KJIETOYHas, XpOMOCOMHas,
MyTaIlMOHHAsI, IIEHTPAJIbHAsI TOTMa MOJIEKYJISIpHOM Ouojyoruun), 3akousl (I'. Mennens,
T. Moprana, H.1. BaBunoBa) u ydenus (0 IeHTpax MHOTOOOpa3Hsi M MPOUCXOKICHUS
KylIbTypHbIX pacteHuii H.WM. BaBunoBa), ompenensite TIpaHHIlbl UX NPUMEHUMOCTH
K JKHUBBIM CUCTEMAM;

yMEHHUE BIAJETh METOAAaMU HAy4YHOrO TMO3HaHUS B OWOJOrMU: HaOOJIeHHE
U ONHMCAaHHME >KUBBIX CHUCTEM, IPOLECCOB U SIBJICHUW, OPraHU3alMs W IPOBEICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIJBUKEHUE TUIOTE3bl, BBISBICHHE 3aBHCHUMOCTU
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MEXIY HCCIEIyeMbIMU BEJIMYMHAMHU, OOBSICHEHUE [MOJYYEHHBIX pe3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOPUH M 3aKOHOB, YMEHHE [eJaTh BBIBOJbI
Ha OCHOBAHHH TTOJYYEHHBIX PE3YJIhTATOB;

YMEHUE BBIJCISITh CYIICCTBEHHBIE TIPU3HAKKM BHUPYCOB, KIETOK MPOKAPHUOT
U DYKapuoT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEMIECTB W TPEBPAIICHUS DSHEPTHH B KIETKe, (OTOCHHTE3a,
MJIACTHYECKOTO u YHEPTETUIECKOTO oOMeHa, XEMOCHHTE3a, MHUTO3a,
Mel03a, OIUIOAOTBOPEHUS, PAa3MHOXKCHHS, WHIAWBUAYAJIHHOTO pAa3BUTHS OpraHU3Ma
(oHTOTCHE3);

yMEHUE TMPUMEHATHh TOJyYEHHbIE 3HAHUS [JIi OOBSICHEHUS OHOJIOIMYECKUX
MPOLIECCOB U SIBJIICHUM, JIJISl IPUHATUS PAKTUYECKUX PEIICHUIM B MOBCEIHEBHOM KU3HU
C 11eTbI0 00OecTieueH s 6€30MaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOITUX JIOACH,
COOJIIOJICHUsT HOPM TPaMOTHOTO TIOBEJEHUSI B OKPYKAIOIIEH MNPUPOJIHON cpee,
MOHMMaHUE HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUM COBPEMEHHON OHMOJIOTUU U
OMOTEXHOJIOTHH JIJIS1 PAIIMOHATILHOTO TPHUPOIO0TIOTH30BAHUS;

YMEHHUE peIIaTh JIEMEHTAPHBIC TEHETUYECKHE 3aJa4ll Ha MOHO- W JIUTHOPUIIHOE
CKpEIIMBaHue, CICTUICHHOE HACIeOBaHNUE, COCTaBIATH CXEMBbl MOHOTHOPHIHOTO
CKpEIIMBaHUs JUTsI PECKa3aHus HACICIOBaHMSI PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIC M MTPAKTUUYECKHE PAOOTHI, COOTIOIATh MPaBHIIa
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

YMEHHE  KPHUTHYECKH  OICHWBATh W  HHTEPIPETHPOBATH  MHGOPMAIHIO
OMOJIOTUYECKOTO COJIEPKAHUSI, BKIIOUAIOIIYIO TICEBIOHAYYHBIE 3HAHUSI M3 Pa3JIMYHBIX
HMCTOYHUKOB (CpeICcTBa MaccOBOM HH(OpMAIMK, HAYYHO-TIOMYJSPHBIE MaTEpHAaIbI),
TUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIICJOBAaHUW B OWOJOTHH, MEIUIUHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
OMOJOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCHOJIB30BATh
NOHSATUIHBIN anmapat OMOJOTUH.

[IpeameTHBICE  pe3yNbTaTBl  OCBOCHHMS  ydeOHoro mpeamera  «bwomornsy»
B 11 KJ1acce NOKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUHU B CUCTEME HAYYHOTO 3HAHUS
CCTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMECHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa ¥ HAyYHOTO MHPOBO33PEHUS, O BKJIAJC POCCHUUCKHX W 3apyOC)KHBIX YUEHBIX-
OMONOTOB B pa3BUTHE OWOJNOTHH, (YHKIIMOHAIBLHON T'pPaMOTHOCTH  YEJOBEKa
JUTSL pEIeHUs )KU3HEHHBIX 3a/1a4;

YMEHUE PaCKpBIBATh COJACpPKaHWE OWOJIOTHYECKUX TEPMHUHOB WM TIOHSITHM: BU]I,
MOMyYJSAIKA, TeHO(MOHM, DSBOJIONHUA, JBIKYIIHE CWIbI ((aKTOPBI) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh ~ OPTraHWU3MOB, BHI000pa30BaHME, JKOJOTUYECKHUE (DAKTOpHI,
HKOCUCTEMA, MPOMYIEHTHI, KOHCYMEHTHI, PEAYLICHTHI, MU MUTAHUS, DKOJIOTHYECKAs
nupamujia, OuoreoieHo3, ouocdepa;

yMEHHUE Hu3JiaraTh Ouosiormueckue Teopuu (dBodtouuoHHas teopus Y. [lapBuHa,
CUHTETHYECKasi TEOpHUs OBOJIIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOIO
cxonctBa K.M. bopa, depenoBaHusi TrJaBHBIX HamNpaBICHUW M MyTEH HBOJIOIUU
A.H. CesepuioBa, yuenus o ouocepe B.M. BepHaackoro), onpeaensaTe IpaHHUIbl UX
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MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHUE BIAJETh METOJAaMU HAy4YHOrO TMO3HaHUS B OWOJOrMU: HaOIOJIeHHE
U OMHCAHWE J>XHUBBIX CHUCTEM, TPOIECCOB W SBIICHUW, OpTaHU3ANMS W TPOBEICHUE
OMOJIOTUYECKOTO OSKCIICPUMEHTA, BBIIBIDKEHHWE THUIIOTE3bl, BBISBICHHE 3aBHCHMOCTU
MEXIy WCCICIyeMbIMH BEIWYMHAMHU, OOBSICHCHHE TOJYYCHHBIX PE3yIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TIOHSTHH, TEOPHUH W 3aKOHOB, YMCHHE Je€JaTh BBIBOJbBI
Ha OCHOBAHHH TOJTYYEHHBIX PE3yIhTAaTOB;

YMEHHUE BBIJICTISATH CYIIECTBCHHBIC MPU3HAKN CTPOCHUS OMOTIOTHYECKUX OOBEKTOB:
BUJIOB, TMOMYJSALMMA, MNPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHWOTE€OLIEHO30B H
HKOCUCTEM, OCOOEHHOCTH MPOIECCOB: HACIEICTBEHHOW M3MEHYUBOCTH, €CTECTBEHHOIO
0T00pa, BUA00Opa30BaHUs, MPUCITIOCOOICHHOCTH OPTaHU3MOB, IEUCTBUS IKOJIOTUYECKUX
(GbakTOpOB Ha OpraHuU3MbI, MEPEHOCA BEIIECTB M IOTOKA PHEPIrUU B IKOCHUCTEMaX,
aHTPOIIOTEHHBIX U3MEHEHHI B SKOCHCTEMax CBOEH MECTHOCTH, KPyTOBOPOTa BEIIECTB U
OMOreoXMMHUYECKHUX IIUKIIOB B Onocdepe;

yMEHUE TPUMCHATHh TIOJyYCHHBIC 3HAHUSA I OOBSICHEHHS OMOJOTHYECKHX
MIPOIIECCOB | SBJICHUM, JIJISI IPUHATHS MPAKTUICCKUX PEIICHUA B MIOBCETHCBHON JKU3HU
C IeTbI0 0OecTIeueHMsI 0€30TTaCHOCTH CBOETO 3/IOPOBBS 1 37IOPOBBS OKPYKAIOIINX JTFOICH,
COOJIIOJICHNST HOPM TPaMOTHOTO TIOBEJCHUS B OKPYKAIOIICH NPUPOTHON Cpene,
MOHMMAaHUE HEOOXOMMOCTH MCTIOIb30BAHMSI JOCTHIKEHUH COBPEMEHHON OMOJIOTHUH IS
PaIMOHAIBHOTO TTPUPOIOTIOIB30BAHHS;

YMEHHE pelaTh 3JIEMEHTAPHBIC OWOJOTUYECKHE 3aJ1ayd, COCTAaBJISATH CXEMBI
MEPEHOCa BEIIECTB U IHEPTHUH B IKOCHUCTEMAaX (1IN MUTaHHUS);

yYMEHUE BBIMIOIHATH TAOOPATOPHBIE U MPAKTHYECKUE PaObO0ThI, COOJII0IaTh MpaBHIIa
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHHUE  KPUTUYECKH  OILICHUBaTh W  HUHTEPIPETHPOBATH  HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIepKaHMs, BKIIOUYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS U3 PA3TUYHBIX
HMCTOYHUKOB (CpeICcTBa MaccOBOM HH(OpMAIMK, HAYYHO-TIOMYJSPHBIE MaTEpHaIbl),
paccMaTpHuBaTh TI00ATBHBIC YKOJIOTHYECKHE MTPOOJIEMbI COBPEMEHHOCTH, JOPMUPOBATH
10 OTHOIICHHIO K HUM COOCTBEHHYIO TIO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIIEHUs, 00001Iast
OMoOTHYECKYI0 MH(POPMAIINI0O W3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIH30BATh
NOHATUIHBIN anmapat OMOJOTHH.
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10 KJIACC
Ne HaumenoBanue KonuuectBo OcHOBHBIE BUJIBI ICSITEILHOCTH
n/m pa3liesioB U TeEM 4acoB [IporpammHoe copepkaHue o0y4aromuxcs

y4eOHOTO IpeaAMeTa

Tema 1. Buojsiorus kak Hayka

1.1 | buonorus B cucteme 1 buonorus kak Hayka. CBs3u OUOJI0TUH PackpsiBaTh cojiep:kaHuE TEPMUHOB U
HayK ¢ 00I11€CTBEHHBIMU, TEXHUYECKUMU U MOHATHUIN: HAYYHOE MUPOBO33PEHHUE,

JIPYTUMH €CTECTBEHHBIMHU HayKaMH, Hay4yHas KapTUHA MUpPa, HAYYHbIA METO,
dbunocodueit, peaurueit, STUKOM, TUIIOTE3a, TEOPUSI, METOIbI
ACTETUKOM U 1paBoM. Poiib 6Gronoruu HCCIIEA0BaHUS.
B (hopMupOBaHNM COBPEMEHHOM HayYyHOU | XapaKTepu30BaTh OMOJIOTHIO KaK HAYKY,
KapTuHbl Mupa. CuctemMa OMOJIOTHYECKUX | €€ MECTO M POJIb CPE IPYTUX
HayK. €CTEeCTBEHHBIX HayK. [lepeuncisaTh
Jlemoncmpayuu: paziesbl OMOJIOTHH B COOTBETCTBUE
Iopmpemuwi: Y. lapBun, I'. Menuenp, C 00bEKTaMH M3yYCHHUS.
H. K. Konpuos, /[x. Yorcon u @. Kpuk. | Ha3piBate BaxHeuIIMe oTpaciu
Tabauysl u cxemol: «MeToapl MO3HAHUS | OMOJOTMYECKUX 3HAHUM U 3a7a4u,
YKUBOU MPUPOIBD» crosiue nepen ouonorueit XXI B.

1.2 | MeToibl mO3HAHUSA 1 MeToabl MO3HAHUS KUBOU ITPUPOIBI PackpsiBaTh cosiepkaHue TEPMUHOB U

YKUBOU ITPUPOIBI

(HabroieHNe, SKCIIEPUMEHT, OITHCAHHE,
U3MEpeHUe, Ki1acCu(pUKaIus,
MOJICITUPOBAHUE, CTATUCTUYSCKAs
00paboTKa TaHHBIX).

Jemoncmpayuu:

MOHSITUI: HAYYHBIA METOJ, METOJbI
HCCIICIOBAHMS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
TTO3HAHUS YKUBOMW MPUPO/IBI: HAOIIOIEHUE,
AKCIIEPUMEHT, ONUCAHNE, U3MEPEHUE,
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Tabnuywl u cxemwvi: «MeTOIBIIO3HAHUS
YKUBOW NPUPOABD.

Jlabopamopnwle u npakmuueckue
pabomot:

[TpakTiaeckas padota Ne 1.
«/cnonb30BaHuE pa3IUUHbIX METOJOB
MIPU U3YyUYECHUHN OMOJIOTUYECKUX
00BEKTOBY

KJ1acCU(pUKaLUs, MOJECIUPOBAHHE,
cTaTucTUyeckas 00paboTKa JTaHHBIX

HToro yacoB mo teme

2

Tema 2. JKuBble cucTeMbl M

X OpraHm3anus

2.1

buosnornueckue
CHUCTEMBI, TTPOLIECCHI
Y UX U3YYCHHUE

1

XKusble cucTeMbl (OMOCHCTEMBI) KakK
peIMEeT U3y4YeHUs: OMOJIOTUH.
OTnuuue )KUBBIX CUCTEM

OT HEOPTaHUYECKOM MPUPOIBL.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHU OpraHu3aiu OUOCUCTEM:
MOJIEKYJISIPHBIN, OpraHOUHO-
KJICTOYHBIN, OpPraHU3MEHHBIN,
MOMYJISIIIUOHHO-BUIOBOM,
AKOCHUCTEMHBIH (OMO-TEOIEHOTUIECKUIA),
OorochepHbIH.

Hayxku, nzygaromnue 6mocucTeMbl
Ha Pa3HbIX YPOBHSIX OpraHU3alUU.
Jemoncmpayuu:

Tabauywt u cxemwvl: «OCHOBHBIE
NPU3HAKU KU3HU», «YPOBHU

PackpbIBaTh copepkaHue TEPMUHOB U
HNOHSTUIN: cucTeMa, OMOJIOruYecKas
CUCTEMA, FJIEMEHTBI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA )KMBBIX CUCTEM,
0OMEH BEIIECTB, PA3MHOKEHUE, POCT,
pa3BUTHE, HACIIECACTBEHHOCTD,
M3MEHYUBOCTb, Pa3IpaKUMOCTh,
DHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy XKU3HU (OHocHCTEM).
XapakTepru3oBaTh NPUHIHUIIBI
OpraHu3aiu OUOCUCTEM: OTKPBITOCTb,
BBICOKAs yIOPSAIOYEHHOCTb,
CaMOPETYJISALINS, HEPAPXUYHOCTD.
IlepeuncnaTs yHUBEPCAIBHBIE CBOMCTBA
KUBOT'0: €IMHCTBO XMMHUYECKOTO
COCTaBa, pa3Apa)kKUMOCTh, JBIKEHHUE,
rOMEOCTa3, poCT U pa3BUTHE,
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OpraHMU3alMH )KUBOU IPUPOABDY.
Mopens monekynsr JTHK

HACJICJICTBEHHOCTh, U3MEHYNBOCTb,
ABOTIOITHS (TIPUCTIOCOOICHNE

K U3MEHSIOIIUMCS YCIIOBHUSIM).
[IpuBOANTH MPUMEPHI OMOCUCTEM
Pa3HOTO YPOBHSI OPTaHU3AIUU U
CpPaBHUBATH MPOSIBIICHUS CBOWCTB
’KUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepu3oBaTh OCHOBHBIE IPOIIECCHI,
MpoTeKarome B OMocCucTeMax:

0OMEH BeIlIeCTB U MpEBpaIlcHUE
HHEPTUU, CAMOBOCITPOU3BE/ICHUE,
CaMOpETYJIAIINS, pa3BUTHE.

Coburonath npaBuiia 6epexxHOro
OTHOIIEHUS K KHUBOU MPUPOJIE

HToro yacoB mo teme

1

Tema 3. XuMHUYeCKHii COCTAB H CTPOEHHE

KJICTKH

3.1

XUMHUYECKUU COCTAB
KJIeTku. Boma n
MHHEPAJIbHBIE COJINA

1

XUMHYECKHI COCTaB KJICTKH.
XUMHYECKHE DJIEMCHTHI:
MaKpO3JIEMEHThI, MUKPOJIEMEHTHI.
Bona u MmuHepanbHbIE BELIECTBA.
OYHKIUY BOABI U MUHEPAIbHBIX
BenecTB B kieTke. [lognepxanue
OCMOTHYECKOro OajiaHca.
Jemoncmpayuu:

Juazcpammsr: «Pacupenenenue
XAMHYECKHX 3JIEMEHTOB B HEKMBOM
npupoae», «Pacnpenenenrne XuMM4eCKux

PackppiBaTh copepkaHue TEPMUHOB

Y TIOHSTHI: DJIEMEHTBI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOJJICMCHTHI;
MHUHEpaJIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JUTIOJIb, BOAOPOIHBIE CBS3H;
ruApoduIIbHBIE U THAPOGOOHBIC
BEIIIECTBA.

JloKka3pIBaTh €IUHCTBO JIEMEHTHOTO
COCTaBa KaK OJTHO U3 CBOWCTB KHUBOTO.
PacnipenensiTh XUMUYECKHUE DJIEMEHTHI
0 TPYMIaM B 3aBUCHMOCTH
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AJIEMEHTOB B JKMBOU MPUPOJIEL.
Tabauywt u cxemol.: «llepuoguueckas
Ta0IUIa XUMUYECKUX JIEMEHTOBY,
«CTpoeHUEMONEKYIbI BOBI»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPTraHU3MC; XapaKTCPHU30BaTh POJIb
OTACIBbHBIX 3JICMCHTOB.

BEISBIATE CBA3B MCIKAY COCTaBOM,
CTPOCHUCMMOJICKYJIbBI XUMHUYCCKOI'O
COCIHUHCHUA U €T0 q)YHKI_II/IHMI/I B KJICTKC

3.2 | benku. CoctaB u benku. CoctaB u ctpoeHune OEIKOB. PackpbiBath copepkaHrue TEPMUHOB U
CTpOEHHE OEJIKOB AMMHOKHCIIOTBI — MOHOMEPHI OEITKOB. MOHSTUH: OETIKU, TOJTMMEPHI, MOHOMEPHI,
He3zamenumeble 1 3aMeHUMBIE AMUHOKHUCIIOTHI, TIETITUIHAS CBA3b,
AMUHOKUCIOTHl. AMUHOKUCIOTHBIN MOJIUTICTITH]T, ACHATYpaIus.
cocTaB. YPOBHU CTPYKTYPhI OEITKOBOM XapakTepu3oBaTh O€ITKH KakK KJ1acc
MOJICKYJIBI (TIEpBUYHAS, BTOPHYHAS, OpPTaHUYECKUX COCTUHEHU;
TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). | KIIACCH(PHUITUPOBATH UX IO CTPOSHHUIO
XVWMHUYECKHE CBOMCTBA OEIIKOB. (rnoOynsipHbie U pUOpUIIApHBIE OEIKN),
buonornueckne GpyHKIMHA OCITKOB. MIEPEUHCIIATh U XapaKTePHU30BaTh
Jlemoncmpayuu: (GyHKIIUU OCIKOB
Tabauywvt u cxemot: «CTpoeHuE
MOJICKYJIbI OCIIKay.
Obopyodosanue: CBETOBONH MUKPOCKOIIL,
MUKpOTIpenaparhbl
3.3 | depMeHTHI — depMeHTHI — OMOJIOTHYECKUE PackpeiBath conepkaHue TEPMUHOB U
OuoIOTHYecKue KaTajan3aToPhl. MOHSTUH: (PEPMEHTHI, AKTUBHBIN IIEHTD,
KaTaJIM3aTOPhI Crtpoenue hepMeHTa: aKTUBHBIN IIEHTP, | cyOcTpaTHas Crienu(pUIHOCTb,

cyOcTpaTHas crienu(UIHOCTb.
KodepmenTtsl. BuraMuHbl.
Otnuuus HepMEeHTOB

OT HEOPTaHUYECKHUX KaTaTu3aTOPOB.

Ko(hepMeHThI, OETTKU-aKTHBATOPHI U
OCJIKU-UHTUOUTOPHI.

Yka3bIBaTh OTIUIHS (PEPMEHTOB

OT HEOPTAaHUYECKUX KAaTaIn3aTOpPOB.
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Jemoncmpayuu:

Tabauywvl u cxemvl: «CTpoeHue
depmenTaY.

Obopyodosanue.: 000pyI0BaHUE
JUISl IPOBEICHUS HAOII0ICHUH,
M3MEPEHNN, IKCIIEPUMEHTOB.
Jlabopamopnule u npakmuueckue
pabomol:

Jlabopatopnas pabota Ne 1. «3yuenue
KaTaJIMTUYECKON aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEPE aMUIIa3bI
WIM KaTajasbl)»

OOBICHATDH POJIb (PEPMEHTOB

B (DYHKIIMOHUPOBAHUH JKUBBIX CUCTEM,
B ITPOMBIIIUICHHOCTH, B METUITHE,

B MOBCEIHEBHOW JKU3HU YEJIOBEKA

3.4

YrneBoanl. JIunuasl

VYrneBoabl: MOHOCaxapu bl (IJII0K03a,
pub03a 1 1e30Kkcuprud03a), Tucaxapubl
(caxapo3a, TJaKkTO3a) ¥ TOJIUCaXapUJIbI
(kpaxmaJ, IITMKOTEeH, 1EJUTI0J103a).
buonornueckue pyHKIMU yTIE€BOJOB.
JIumuapl: TPUTITUICPUIBI,
dbocdonunuibl, CTEPOUIBI.

IM'unpodunsHO-rUAPOHOOHBIE CBOWCTBA.

buonornueckne QyHKITUY JTUITHIOB.
CpaBHEHHE yTIIEBOJIOB, OCTTKOB U
JUTUAOB KaK HICTOYHUKOB YHEPTUH.
Jemoncmpayuu:

Tabauywt u cxemol. «YTICBOIBI»,
«JIumuaen».

Obopyodosanue.: 060pya0OBaHUE

PackpriBath copepkanne TEPMUHOB U
MOHSITUH: YTIIEBObI, MOHOCAXAPHIBI,
JMcaxapu/Ibl, TIOJTUCAXapHIbI, TITI0KO3a,
pubo3a, ne30kcupudo3a, caxaposa,
JaKTO3a, MaJIbT03a, LEJUTI0N03a
(kmeTyaTka), Kpaxmall, TJIMKOT€H;
JUTIUBI, TPUTIUIEPHUIBI (GKUPBI, Macia),
dhochomunuabl, CTEpOUIHI.
XapakTepru30BaTh YIIICBOIbI, JIUTTHIBI
KaK KJIaCC OPraHMYECKUX COCTUHECHUH.
KnaccudummpoBats yrieBoabl U JIATTHATBI
M0 CTPOCHUIO; IEPEUHUCIIATh (PYHKITUU
YTIIEBOJIOB U JIUIIUIOB.

CxeMaTnyecku u300pakaTh CTPOCHHE
MOJIEKYJI YTJIEBO/IOB, JTUTTHIOB
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U1 IPOBEACHMSI HAOIIOACHUH,
M3MEPEHNN, DKCIIEPUMEHTOB

3.5 | HykneuHoBsie Hyxkneunossie kucnorsi: JJHKu PHK. PackpriBaTh conepkaHue TEpMUHOB U
KHCIOTBL. ATD Hyxneotunsl — MOHOMEpPBI HNOHSITUMN: 1€30KCUPUOOHYKIIEMHOBas
HYKJIEMHOBBIX KHCIIOT. CTpOEHHE U kuciota (JJHK), pubonyknennoBas
¢ynkun [JHK. Ctpoenne u pynkuuu kuciota (PHK), nykneorun,
PHK. AT®: crpoenue u pyHKIHUU. MIOJIMHYKJICOTUHAS LEIIb
Jlemoncmpavyuu: (OJIMHYKJICOTHT), KOMIIJIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, ®@. Kpux, ¢ynkunn [JTHK (xpanenue u nepenaya
M. Vunkunc, P. ®pankiuH. HaCJIEICTBEHHOW HH(OpPMAIIUN); BUIBI
Tabauywvl u cxemvi: PHK (undopmanionHasi, TpaHCIIOpTHAS,
«Hyxnennossle kuciotsr; JJHK», pubocomanpHas); aieHo3uHTpudocdat
«buocunTtes 6enka», «CTpoeHue (AT®D), makposprudeckas CBs3b.
MoseKyiabl ATDy. XapakTepu3upoBaTh HYKJIEUHOBBIE
ObopydosaHue. CBETOBONX MUKPOCKOTI, KHMCJIOTBI KAK XUMHYECKHE COCTMHEHUS U
MUKpOIpenaparbl HOCHUTEJINA HACIEACTBEHHOM
nH(OpMAIIUH.
OtMmeyaTh 0COOEHHOCTH CTPOCHHUS
MoJIeKyJ HykJIenHoBbIX kuciot (JHK,
PHK) u AT®.
CxemaTu4ecku U300pakaTh CTPOCHHE
HYKJICOTHJIOB, MOJIEKYJT HYKJIEMHOBBIX
kuciaor, ATD
3.6 | UcTtopus u metonbl [uronorust — Hayka o KJIETKe. PackpbiBaTh cofepkaHue TEPMUHOB U

U3Y4YEHUS KIIETKHU.
Knerounas teopus

Knerounas teopusi — mpumep
B3aUMOJICHCTBUS UJIeH U (PaKTOB
B HAYYHOM TO3HAHUHU.

MOHSATHI: KJIETKA, LIUTOJIOTHS;
PacKpbIBaTh COACPKAHUE MOJIOKEHUN
KJIETOYHOW TEOPUHU.
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Mertoabl U3ydyeHus KIETKH.
Jemoncmpayuu:

llopmpempul.

A. Jleenryk, P. I'yk, T. llIBaHH,

M. lUlnennen, K. bap, P. Bupxos.
Obopydosanue: CBETOBOM MUKPOCKOTI,
MHUKpOIIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPUATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpOdOoTOrpapusiMu
KJIETOK, TIOJTy4Y€HHBIE C TIOMOIIBIO
CBETOBOTO U AJIEKTPOHHOI'O MHKPOCKOIA

[lepeuncnarb U XapakTepu30BaTh
OCHOBHBIE METO/IbI U3yUCHHUS KIETKHU:
(IpUTOTOBIICHUE CPE3OB,

OKpalluBaHUE, MUKPOCKOTIMPOBAHUE,
1eHTpUyTUpoOBaHUE, KyJIbTUBHPOBAHNE
KJIETOK U TKaHEM)

3.7

Kierka
KaK I1eJIOCTHAas
JKMBas CUCTEMA

KieTka kak mesnoctHas xuBasi CUCTEMA.
OO01ure NpU3HAKK KIETOK: 3aMKHYyTast
HapyxHasi MemOpana, mosnekysl JJHK
KaK FT€HEeTUYECKUH anmnapar, CHCTeMa
cuHTe3a Oeska. TUIbl KIeTOK:
A3YKAPUOTHYECKAS U ITPOKAPUOTUYECKASL.
Oc00eHHOCTH CTPOCHUS
MIPOKAPUOTUYECKOU KIIETKHU.

Knerounas crenka 6akrepuit. CtpoeHue
JYKapUOTUYECKOU KIETKH. OCHOBHBIE
OTJIMYUS PACTUTEIILHOU, )KUBOTHOM U
rpuOHOM KJeTKu. [ToBepXHOCTHBIE
CTPYKTYpPHI — KJIETOUHAs CTEHKA,
TJIMKOKAIMKC, UX (YHKITUH.
[na3maTuueckasiMmemMOpaHa, €€ CBOMCTBA
U QYHKIIMH.

PackppiBaTh copepkaHue TEPMUHOB H
TTOHATHH: KJIIETKH (3yKapHOTHIECKas,
MIPOKAPHOTHYECKAS ), TNTa3MaTHICCKas
MeMOpaHa (TuiazmanemMma), TTHKOKaJIMKC,
TPAHCIIOPT BEIECTB (TAaCCUBHBIN,
aKTHBHBIN ), 2HIOIHUTO3 ((haromuTo3s,
MUHOITUTO3), K30IUTO3, KIETOYHAs
CTEHKA, HYKJICOU]I.

CpaBHUBaTh MEX1y COOOI
DYKapPUOTHYECKHUE U TIPOKAPUOTUICCKUE
KJICTKH; OTMEUYAaTh CXOJICTBO U Pa3IHIHsI
B CTPOCHUHU KJIETOK OaKTepui,
’KUBOTHBIX, PACTCHUIA 1 TPUOOB
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Jemoncmpayuu:

Ilopmpempwi: A. JleBenryk, P. I'yk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemwvr: «CTpoeHHUE
AYKapUOTHUECKOU KIETKN», «CTpoeHue
KABOTHOM KJIETKN», « CTpOEHHUE
pacTUTENbHOU KIEeTKW», «CTpoeHue
IPOKAPUOTUYECKOMN KIECTKI.
Obopyodosanue: CBETOBOM MUKPOCKOTI,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATBHBIX KJIETOK

3.8

CrpoeHnue
AYKAPUOTUYECKON
KJIETKH

[luTorutazma u ee opraHoUIbI.
OnnomMeMOpaHHBIC OPraHOUABI KJIETKH:
OIIC, anmapar ['onbku, TU30COMBL.
[TosmyaBTOHOMHBIE OPTraHOU/IbI KJIETKU:
MUTOXOH/JIPUH, TUTACTUIBI.
[IpoucxoxieHne MUTOXOHAPUHN U
iactuA. Bunpl miactu.
HememOpanHbie opraHouIbI KJICTKU:
pUOOCOMBI, KJIETOUHBIA IEHTP,
LEHTPHUOJIN, PECHUYUKH, )KTYTUKH.
@yHKIUHA OPTraHOUJIOB KJIETKHU.
BxaroueHusl.

Snpo — perynsaTopHbIi HEHTP KIIETKHU.
Crtpoenue siapa: ssaepHas 000JI04Ka,
KapuoIuiasMa, XpOMaTHH, SJIPBIIIKO.

PackpeiBaTh copepkaHHe TEPMHUHOB U
MOHSITHIA: IIUTOTIJIA3Ma, OPTAHOUIBI,
sHjorazmMarudeckasceTs (J11C),
anmapat [ oJIbKu, TH30COMBI, BAKYOJTb,
MHUTOXOHJIPHH, IJIACTHIBI (XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOILIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIICTOYHBIH
1EeHTp (IIEHTpOCOMa), PECHUYKH,
KT'YTHKH, BKJIIFOUCHUS, SJIPO, saAepHas
000J109Ka, KapuoIuia3Ma, XpOMaTHH,
STPBITIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE dYKAPUOTHICCKON
KJICTKH 110 U300PKCHUSIM U

Ha MUKpOTIpenaparax;
KJIACCU(DUITMPOBATH OPTaHOU/IBI
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XpoMOCcOMBI. TpaHCIIOPT BEWIECTB

B KJIETKE.

Jemoncmpayuu:

Ilopmpempwi: A. JleBenryk, P. I'yxk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywvl u cxemwvr: «CTpoeHue
AYKapUOTUYECKOU KIETKN», « CTpoeHUE
AKUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENbHOU KIETKW», «CTpoeHue
IPOKAPUOTUUYECKON KIIETKIY,
«CtpoeHue sapa KIETKN.
Obopyodosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIpEnapaTbl PpaCTUTEIbHBIX U
KUBOTHBIX KJICTOK.

Jlabopamopnuvie u npakmuueckue
pabomol:

JlabopaTtopHas pabota Ne 2. «3ydeHue
CTPOCHUSI KJIETOK PACTEHUM, )KUBOTHBIX U
OakTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKPOIIpEnapaTax U UX OMHUCAHHUE)

B 3aBUCUMOCTH OT OCOOCHHOCTEH UX
CTpoeHus (0THOMEMOpaHHbIE,
IByMeMOpaHHbIE, HEMEMOpPaHHBIE);
OTHCHIBATHh (PYHKITUU KAXKIOTO
OpraHoujia B KJIETKe.
XapakTepu30oBaTh KJIETOYHOE AIPO KaK
MECTO XpaHEeHHsI, epenayn (yaBOCHUE
XpOMOCOM) U peanu3aluu
(TpaHCKpHUIIIIKS ) HACIECTBEHHON
uH(pOpMAIUU KIETKH.

[lepeuncraTh ¥ OMUCHIBATH KOMITOHEHTHI
anpa 1 ux QyHKIINH;

CxemMaTH4HO U300paXkaTh CTPOCHUE
PaCTUTENBLHOU U )KUBOTHOW KJIETKHU.
OOBICHATH OMOJIOrMYECKOE 3HAYEHUE
TPaHCTIOPTa BEUIECTB B KJIETKE

HToro yacoB no teme 8

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH

4.1 | OO6MeH BelecTs. 2 OOMeH BelecTB, WK META00IH3M. PackpbIBaTh cosiepkaHrEe TEPMUHOB U
[InmacTrueckuii Accummrisanus (TIaCTHYECKU 0OMEH) MOHSATUHN: OOMEH BEIIECTB U
oomeH. doTocuHTEs. U JUCCUMWISALUSA (3HEPreTUYEeCKU npeBpalieHre YHEPruu (MeTaboIN3M),
XeMOCHUHTE3 0o0OMeH) — JIBe CTOPOHBI €IMHOTO ACCUMIJIALIUS, JTACTUYECKUN OOMEH,
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nporuecca metabonausma. Posb 3akoHOB
COXpPaHEHMS BEILIECTBA U IHEPTUU

B IOHMMaHUHU MeTabonm3Ma. Turmbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubiii. Poib pepmenToB
B OOMEHE BEIIECTB U MPEBPALLECHUN
JHEpruu B KieTke. POTOCUHTES.
CaetoBasi 1 TeMHOBasi (ha3bl
doTocunTesa. Peakinu ¢potocunTesa.
D¢ dhexTuBHOCTH (HOTOCUHTE3A.
3HadeHune POTOCUHTE3A JUIsl )KU3HU
Ha 3emuie. BisiHue ycnoBuii cpesl
Ha (POTOCUHTE3 U CIIOCOOBI TOBBIIICHHUS
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHuil.

XeMOCUHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaYEHUE XEMOCUHTE3a
JUIS KM3HHU Ha 3eMIIe.
Jemoncmpayuu:

Ilopmpemuwi: K. A. Tumupszes.
Tabauysl u cxemul. «XJIOPOILIACTY,
«DOoTOCUHTE3»

JTUCCUMUJISIUS, SHEPTeTUYECKUIT OOMEH,
dboTocunTe3, GoTONH3,
dbochopupoBaHue, MEPEHOCUHK
MPOTOHOB, XEMOCHHTES3.

OnuceiBaTh (HOTOCHHTE3, MPOIIECCHI,
MPOTEKAIOIINE B CBETOBOW U TEMHOBOM
daze.

BbIABIATH IPUYMHHO-CIIEJCTBEHHBIC
CBSI3U MEX/TY MOTJIOIICHUEM COTHEUHOMN
AHEPTUU XJIOPOPHUIITIOM U CHHTE30M
Mosekya ATO.

CpaBHMBaTh UCXO/IHBIC BEIIECTBA,
KOHEYHBIE MMPOAYKTHI U YCIOBUS
IIPOTEKAHUS PEAKLIMI CBETOBOU U
TEMHOBOH (ha3bl (POTOCHHTE3A;
CpaBHHBaTh (DOTOCHHTE3 U XEMOCHHTE3.
OuenuBath 3HaUeHUE (POTOCUHTE3A U
XEMOCHHTE3a /IS )KU3HU Ha 3emiie

4.2

DHEPreTUIeCKui
oOMeH

DHepreTudeckuii 0OOMEH B KJIETKE.
PacmiensieHue BeliecTB, BBIACICHUAC U
AKKyMYJIMPOBAaHUE SHEPIUU B KIIETKE.
Oranel SHEPreTHYeCcKoro o0OMeHa.
I'mukomms. bposkeHnen ero BUbI.

PackpeiBaTh copepkaHne TEPMUHOB U
MOHSITUI: SHEPTETUYECKHUI OOMEH,
[JIMKOJIN3, MOJIOYHOKUCIIOE OpOXKEHUE,
CIIUPTOBOE OPOKEHUE, OMOJIOTHYECKOE
OKHCJIEHUE, KJIETOYHOE JbIXaHUE,
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Kucnopongnoe okucnenue, ninm
KJIETOYHOE AbiXxaHue. OKUCIUTENbHOE
dbochopunupoBanue. IHPEKTUBHOCTD
HHEPreTUUECKOro oOMeHa.
Jemoncmpayuu:

Tabauyst u cxemvi: «TUNBIIATAHUS,
«MeTabomm3my», «K MUTOXOHIPUSI,
«HEPreTUYECKUi OOMEH»

TUCCUMMIISIINS, (PEPMEHT.
XapakTepuzoBaTh 0OMEH BEILIECTB U
MpeBpalieHre SHEPTUU (METabO0II3M)
KaK OJTHO X CBOWCTB KHBOTO.
[TepeunciaTh 0COOCHHOCTH
MTACTUYECKOTO U YHEPTEeTHUECKOTO
oOMeHa B KJIETKE; YCTaHABIMBATh
B3aMMOCBSI3b MEX]1y HUMHU.

Paznuuatek TunEl 0OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpoQHBIH.

OnuckIBaTh 3TAIbl SHEPTETUUECKOTO
oOMeHa (TTOArOTOBUTEINIbHBIH,
OECKUCIOPOIHBIN, KUCITOPOIHBIH)

Y CPaBHHMBATh UX MEXKY COOOM.
XapakTepu30BaTh peakluy MIIUKOIN3a,
OpOKEeHUS, KJICTOYHOTO JBIXaHUS;
BBISIBIIATH PUYMHHO-CJICACTBEHHBIC
CBSI3U MEXTY TJIUKOJIU30M, KJIECTOUHBIM
IBIXaHUEM U CUHTE30M MOJIeKyJT ATO.
CpaBHuBaTh 3Q(HEKTUBHOCTH
OECKUCIIOPOTHOTO U KUCIOPOJTHOTO
ATAroB

4.3

buocunres Oenka

Peakiuu MaTpuyHOTO CUHTE3A.
I'enernueckas nadopmanus u JJHK.
Peanuzanus reseTnueckou
nH(pOpMaLIUU B KIETKE.

PackpbiBaTh conepaHue TEPMUHOB
U TOHSTHUN: T'eH, TCHETUYECKUU KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIIIIHA,
TPaHCISLUSL, KOJOH, aHTUKO/IOH,
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['eHeTnueckuil KO UETO CBOMCTBA.
TpaHcKkpHUNIUA — MATPUYHBIN CUHTES
PHK. Tpancmsmus — 6uocunres 6emnka.
Oransl Tpancianuu. KogupoBanue
aMuHOKUCTOT. Pois pubocoms
OuocuHTE3€e OelIKa.

Jemoncmpayuu:

Ilopmpemwi: H.K. KonbLoB.

Tabauyet u cxemwvi: «Ctpoenue [JHK»,
«Ctpoenue u GyHKIIMOHUPOBAHHE TeHaY,
«Cunre3s Oenkay, «Permmukanms JTHK»,
«['eHeTHYECKUM KOIY.

Obopyodosanue: MOEIN- alTUTMKAIIAN
«Y nBoenue JIHK u Tpanckpumnuums»,
«buocunTe3 6enKay

pubocoma, ieHTpalbHas JoTMa,
MOJIEKYJISIpHAst OUOJIOTHS.

OnpenensaTs CBOWCTBA TE€HETUIECKOTO
KoJa (TPUTIIIETHOCTD, OJTHO3HAYHOCTD,
BBIPOXKIECHHOCTh, YHUBEPCATHLHOCTD,
HEIEePEKPHIBAEMOCTh, HEITPEPHIBHOCTB ).
OnuceIBaTh ATANbl peaTn3aliu
HaCJIEICTBEHHOUW MH(OpPMAIIUH B KIIETKE.
CpaBHUBaTh peaKid MATPUIHOTO
cuntezamosiekyn PHK u Genka B kieTke

4.4

Hexinerounsie
(bOopMBI KUZHU —
BUPYCHI

HexkneTounsie GopMbl )KU3HU — BUPYCHI.
HcTopust OTKpBITHS BUPYCOB

(. Y. UeanoBckuit). OcobeHHOCTH
CTPOCHHUS U KU3HEHHOTO ITUKJIa BUPYCOB.
bakrepuodaru. boneznu pactenui,
KUBOTHBIX U YEJIOBEKA, BHI3HIBACMBIC
BUpycaMu. Bupyc ummyHoaedummra
yenoseka (BIY) — BozOyautens CITM/a.
OOpaTHast TpaHCKPUIILIMS, peBepTasa u
unterpasa. [Ipodpunakruka
pacnpoCTpaHEHUS] BUPYCHBIX
3a00JICBaHUIA.

PackpriBaTh copepkaHle TEPMUHOB U
MOHSITUI: BUPYC, BUPYCOJIOTHSI, KAaIllCUJI,
OakTepuodar, BUpyc UMMYHOAEPUIIUTA
yenoseka (B1IY), oHkoreHHbIe BUPYCHI.
XapakTepu30oBaTh BUPYCHI KaK
HEKJIETOUHYIO (POPMY KU3HH;
O0COOEHHOCTH CTPOCHUS U
KU3ZHENIEATEIbHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBINA IUKI BUPYCOB
UMMYHOJE(PHUIINTA YEITOBEKa; pa3inyaTh
Ha pucynkax BTM ((Bupyc Tabaunoi
MO03auKu), bakrepuodar, BUY.
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Jemoncmpayuu:

Ilopmpemuwi: J1. . IBaHOBCKHIA.
Tabauywvr u cxemwvl: «Bupyco»,
«bakrepuodarm»; «CtpoeHue u
KU3HEHHbIN UK BUpyca CII1/1a,
OakTepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarHuTHast MOJeb-alIUIMKALUS
«CTpoeHHe KIETKU»

OO60CHOBBIBATh U COOJTIOJIATH MEPHI
PO MITAKTUKA PaCIPOCTPaHEHUS
BUPYCHBIX 3a00JIeBaHUI
(pecriupaTopHBIE, KETYT0THO-
KHIIIEYHBIC, KJICIIEBON JHIIC(AINT,
BUY-undexrms)

Htoro yacos 1o teme 6
Tema 5. PazMHOKeHHe W WHIMBHAYAJIbHOE Pa3BHTHE OPraHHU3MOB
5.1 | JKusHeHHbI UK 1 KiteTouHBIN UK, WM )KU3HCHHBIA UK | PackpeIBaTh CopepikaHne TEPMUHOB U

KJIETKU. [lenenue
KJIETKH. MUTO3

kietku. MaTepdasza u Muto3.
[Iporneccrl, mpoTekaroniue B uHTepdase.
Permukanus — peakiys MaTpU4IHOTO
cunre3a JJHK. Ctpoenne xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIIONAHBIN U TarlJION JHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATH/IBI.
[{utonornyeckre OCHOBBI Pa3MHOKEHUS
Y MHJMBUIYaJIbHOTO Pa3BUTHS
Opranu3MoB. JlejeHue KIeTKU — MUTO3.
Craaun muto3a. [Ipoueccsl,
MPOUCXOIAIINE HA PA3HBIX CTAJIUSIX
MHUTO3a. BUOTOTUYECKUI CMBICT MUTO34.
[Iporpammupyemasi rubesb KJIETKU —
anomnTo3.

MOHSTUH: KIIETOYHBIN UK, HHTep(da3a,
peayIUIMKALIMS, XPOMOCOMa, KAPUOTHII,
rarJIONIHBIN, TUIIJIONIHBINA
XPOMOCOMHBI HA0Op, XPOMATHU/IBI;
MHUTO3 €ro cTaauu: mpodasa, metadasa,
anadasa, Tenodasa.

OnuchIBaTh KU3HEHHBIN [TUKIT KJICTKU;
MEPEUYUCTATh U XapaKTepHU30BaTh
MepUOAbl KIETOUHOIO IUKJIA,
CpPaBHUBATH WX MEX]Y COOOI.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapUOTUIIOB OPraHU3MOB, CPABHUBATH
XPOMOCOMHBIE HAOOPHI KIIETOK.
CpaBHUBAaTh CTAAUU MUTO3A.
Paznuuatk Ha MUKpoTpenaparax
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Jemoncmpayuu:

Tabauywl u cxemol: «KIETOYHBIN ITUKID,
«Pemnmukanus [JHK», «Ctpoenune
XPOMOCOMBI», « MUTO3»; MarHuTHas
MOJIeIb-anIIuKaIus «Jlenenue KIeTkny;
moaens JIHK.

Obopydosanue: CBETOBOM MUKPOCKOIT U
Mukponpenapat «KapruokuHes B KJIeTKax
KOpELIKA JIYKa».

Jlabopamopnwie u npakmuueckue
pabomol:

Jlabopatopnas padota Ne 3.
«Habmroienne MUTO32a B KJIETKaX
KOHUYHMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MUKpOIpenaparax»

Y PUCYHKaXx CTaJuy MUTO3A.
PackpbIBaTh OMOJIOTUYECKUNA CMBICT
MHTO32

5.2

dopmbl
Pa3MHOXEHHUS
OpraHu3MOB

®opMBbI pa3MHOKEHHS OPTaHU3MOB:
OecroJioe U MmojoBoe.

Buasl Oecrionoro pa3MHOXKEHHUS:
JieJIeHre HAJBOE U MTOYKOBaHUE OJTHO-
¥ MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHue,
BEreTaTUBHOE Pa3MHOKCHHE.
HckyccTBeHHOE KJIOHUPOBAHNE
OpraHU3MOB, €TI0 3HAUYCHUE
JUTSICETICKITUH.

[TosioBOE pa3zMHOXKEHUE, ETOOTIIMYUS
oT 0ecIoJIoroO.

Jemoncmpayuu:

PackpbIBaTh cofiepkaHue TEPMUHOB
Y MIOHATHUH: Pa3MHOKEHUE, KJIOH,
MOJIOBBIE KJIETKU (raMeThl),
SULEKIIETKA, CIEPMATO30U 1, 3UT0TA,
JIeJIeHHE HaJIBOe, TOUYKOBAaHHUE,
CHOPYJISALMS, (parMeHTalus,
BETE€TATUBHOE Pa3MHOKEHHE,
CEMEHHOE Pa3MHOKEHHE, OTIbIIICHHE,
JBOITHOE OINIOZJ0TBOPEHUE, ITOJIOBBIE
JKEJIe3bl, CCMCHHUKH, TMUYHUKH,
OILIOIOTBOPEHHE (HAPYIKHOE,
BHYTpPEHHEE).
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Tabauyvt u cxemvl: «OoOpMbI
Pa3sMHOXKEHUS OPTAHU3MOBY, «/IBOMHOE
OIUIOIOTBOPEHUE YIIBETKOBBIX
pacteHui», «/lerenue kineTku
Oaktepun», «BereratuBHOE
pa3MHOXKEHUE pacTeHui», «CTpoeHne
ITOJIOBBIX KJIETOK

XapakTepuzoBaTh 0COOEHHOCTH

¥ 3HaueHue 0ECII0I0r0 U MOJIOBOTO
CIocO00OB pa3MHOKEHUS.

Boienars BuabI O€coaoro
Pa3MHOXXEHUST; BBISIBIISITH B3AUMOCBSI3H
Mexay (popmamu u cmocobamu
Pa3MHOXEHUS, U UX OHOJIOTHIECKUM
3HAYCHUEM.

Brnangets npuémamu BereTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX pAaCTEHUN
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBaTh MOJIOBBIC KIECTKHU:
SUIIEKIETKH, CIEPMATO30HU/IbI;
BBISIBJISITh OCOOCHHOCTH

UXCTPOCHHSI

5.3

Meiios

Meiio3. Ctaguu meiio3a. [Ipoueccsi,
IPOUCXOJIAIIME HA CTAIUSIX MEi103a.
IloBenenue XxpoMOCOM B MEMO3€.
Kpoccunrosep. brosiornueckuii CMbICIT
Y 3HA4YECHUE MEN03a.

Jemoncmpavyuu:

Tabnuywl u cxemol: «JleneHne KICTKH,
«Meiios».

Obopyoosanue: moaens JJHK;
MarHUTHas MOJEIb-alTUIMKAIUs
«JlemeHue KIeTKN

PackpriBath conep:xaHue TEPMUHOB U
MOHSITHI: MEM03, KOHBbIOTallMs
XPOMOCOM, MEPEKPECT (KPOCCUHTOBEP)
XPOMOCOM, TaMETHhI.

XapakTepu3oBaTh MEi03 Kak criocoo
KJICTOYHOTO ICJICHUST; ONTUCHIBATh MEHO03
0 CTaJusIM; CPAaBHUBATh CTAJNMU Meh03a
Y MHUTO3a.

Pa3nuyaTe Ha pUCyHKAxX CTauH MEN03a;
PacKphIBaTh OMOJOTUYECKOE 3HAUYCHUE
Meno3a
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5.4 | OGpazoBaHue u ["ameTorenes — nporecc 06pa3oBaHus PackpbiBaTh copepkaHue TEPMUHOB U
Pa3BUTHE TIOJIOBBIX MTOJIOBBIX KJIETOK YKUBOTHBIX. MOHSTHI: TAMETOTCHE3, CIIEPMATOTCHE3,
KJIETOK. [TonoBbIe Kene3bl: CECMECHHUKU 1 OOTEHE3, CIIEPMATO30H/I, AKPOCOMA,
OrmtogoTBOpEeHME suaHukr. OOpa3oBaHKUE U Pa3BUTHE STUTICKJICTKA, TIOJIIPHBIC TETIbIIA.

MOJIOBBIX KJIETOK — FaMeT (criepMaro3oni, | XapakTepu3oBaTh 0COOCHHOCTH
STTICKJIETKA) — CTIEPMATOTCHE3 U raMeToreHe3a y )KUBOTHBIX U €T0 CTa/INH,
ooreHe3. OCOOEHHOCTH CTPOCHHUS TTOJIOBBIE KJICTKH JKHBOTHBIX U OTMCHIBATH
SMIIEKIIETOK U CTIEPMATO30HUI0B. MPOIIECC UX PA3BUTHUA.

OmonorBopenue. [lapTeHorenes. CpaBHHBaTh ClIepMaTOTEHE3 U OOTEHES3.
Jemoncmpayuu: OnuceIBaTh OMIOAOTBOPEHUE,

Tabauywl u cxemol: «lIpsiMoen HenpsiMoe | OMOJIOTUYECKOE 3HAYCHUE

pasButHe», «'ameTroreHes OTLIOIOTBOPEHUS

y MIJICKOTIUTAIOIIUXH YETOBEKa.

Obopyodosanue: MoJieIb MeTa(azHOU

XPOMOCOMBI, MUKPOCKOTI,

MUKponpenapatbl «CrepMaTo30U/IbI

MJICKOTIUTAIONIETO», « SMIIeKIeTKa

MJICKOTTUTAIOIIIET 0.

Jlabopamopnsle u npakmuueckue

pabomol:

JlabopaTtopnas pabota Ne 4. «3ydenne

CTPOCHUS TMOJIOBBIX KJIETOK HA TOTOBBIX

MUKpOTIpenaparax»»

5.5 | UnauBuyanbHOE NunuBuayanbpHoe pa3BuTre (OHTOreHe3). | PackpbiBaTh coepkaHre TEPMUHOB
pa3BUTHE OMOpHOHaIbHOE pa3BUTHE Y TIOHSITUI: OHTOTEHE3, IMOPUOTECHE3,
OpraHU3MOB (aMmOpuorenes). Dtanbl SMOPUOHAIBHOTO | 3UTOTa, APOOJIeHHE, OI1aCTOMEDHI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKHBOTHBIX:

MopyJa, O1actyna, 6JIacTOIEb,
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IOpoOJieHue, racTpyJssiusi, OpraHOreHe3.
[TocTamMOproHanbHOE pa3BUTHE. THIIbI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
psIMOE, HE IPSIMOE (JINYMHOYHOE).
Biusaue cpenbl Ha pa3BUTHE
OpraHu3MOB; (PaKTOPHI, CTIOCOOHBIE
BBI3bIBATh BPOKJICHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3
[BETKOBOT'O PACTEHMS: CTPOCHUE CEMEHH,
CTaJNM Pa3BUTHSL.

Jemoncmpayuu:

Tabauyvl u cxemovl: «OCHOBHbBIE CTAIUU
OHTOreHe3a», «IIpsmoe u Henpsmoe
pa3BuTHE», «/I[BOMHOE OIJIONOTBOPEHUE
YIIBETKOBBIX PACTCHUI»

racTpy’a, HelpyJia, OpraHoreHes;
3apOJIBIIIEBBICIIUCTKU: SKTOIEPMa,
Me307iepMa, SHTO/IEpMa;
MOCTAMOPHUOHAIBHOE PAa3BUTHE: MIPSIMOE
1 HeTIpsIMOe (JTMIMHOYHOE); MeTaMop(]o3,
Meracropa, MHUKPOCIIOpa, MbUIbLIEBOE
3€pHO, CIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JIBOMHOE OIJIOJJOTBOPEHHUE.
Onpenensarts dTarbl SMOPUOHATIHLHOTO
Pa3BUTHS XOPJIOBBIX HA CXEMaxX U
npenaparax v OMuChIBaTh MPOIIECCHI,
MIPOUCXOISIIIINE HAa KAKJIOM JTarle.
CpaBHMBATh MEPUO/IbI OHTOTCHE3A;
psIMOE U HETIPSIMOE (IMYMHOYHOE)
MOCTAIMOPUOHAIBHOE Pa3BUTHE,
3apOJIBIIIN YE€TIOBEKA U IPYTHX
XOPJIOBBIX.

OOBSACHITH OMOJIOTUYECKOE 3HAUCHHE
pa3BUTHS ¢ MeTaMOp(hO30M;
OTPHUIATEFHOE BIUSHUE aJIKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(haKTOpPOB Ha pa3BUTHE 3aPO/IbIIIIA
YeJioBeKa.

OnuceIBaTh MPOLECC ABOMHOTO
OTLIOIOTBOPEHMS Y IIBETKOBBIX
pacTeHuit

HToro yacoB nmo teme
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Tema 6. HaciiencTBeHHOCTh M H3MEHYHBOCTh OPraHU3MOB

6.1 | I'eneTuka — Hayka 1 [Ipenmer u 3a7a4M TEHETUKH. PackpriBath conep:xkanue TEPMUHOB U

0 HACJIEACTBEHHOCTH Pons nuronorun u sSMOproaorun MOHSITUIA: TeH, TEHOM, T€HOTHUII, PEHOTHTI,

Y U3MEHYHUBOCTHU B CTAaHOBJICHUH F'€HETUKHU. Bkitaz XPOMOCOMBI, aJJIEIbHBIE TE€HBI (AJUIEIN),
POCCHICKHX U 3apyO€kKHBIX YUYEHBIX B rOMO3HUI0Ta, F€TEPO3UTOTa,
pa3BUTHE TEHETUKUA. METO1bl TEHETUKHU JOMHHAHTHBIN MTPU3HAK (T€H),
(rMOpHUI0JIOTUYECKU, pelieCCUBHBIN NMPU3HAK (T€H), YUCTasl
IUTOT€HETUYECKHI, MOJIEKYJISIPHO- JVHUS, THOPUL.
TEHETHUYECKUN ). [lepeunciaATh U XapaKTEPU30BaTh
OCHOBHBIE T€HETUYECKHE ITOHATUS. METO/]Ibl TEHETUKU: THOPUIOTIOTUUECKH,
I'eHeTHUECKast CUMBOJIMKA, LUTOT€HETUYECKHI, MOJIEKYJISIPHO-
UCIIOJIb3yEeMasl B CXEMaxX CKPEIMBAHUNA. | TECHETUYECKHUI; JOMUHAHTHBIE U
Jemoncmpayuu: pPELECCUBHBIE MPU3HAKU PACTEHUH U
llopmpemuwi: I'. Mengens, T. Mopras, YKWBOTHBIX.
H. 1. BaBunos, C. C. UeTBepuKoB, [Tonp30BaThCS TEHETUYSCKOM
H. B. Tumo¢deen-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIMKOU
Obopyoosanue.: MOJENb- alITUTUKALUS JUTSI 3aITMCH TEHOTUIINYECKHUX CXEM
«MoHOruOpUIHOE CKpEIIMBAHUEY, CKpEIIMBAHUS
repOapuii «I'opox MoceBHON»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BAHUS PackpsiBaTh coziep:kaHue TEPMUHOB

HACJIEJOBaHUS IPU3HAKOB, YCTAHOBJICHHbBIE Y TIOHSATUIN: MOHOTHOPUAHOE

[IPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpeniuBanue, (eHOTUITHUECKHE

Mounorubpuanoe CKpelIMBaHue. 3aKOHeAMHO00pa3us IpyNIbl, THOPUIOIOTHYECKUI METO/I,

CKpeIllMBaHUE ruOpUI0B MEPBOIro NokoJieHus. [IpaBuio | yucTeie TMHUU, JOMUHUPOBAHUE T€HOB

AOMHWHHUPOBAHMA. 3akoH PaCICIIICHHUA
IMPU3HAKOB. ['mmoTtes3a 4YucTOTHI ramer.
[lonHOEM HEmoaHOE AOMHWHHUPOBAHKUC.

(TmoJiHOE, HETIOTHOE ), paclIeIIeHHe
B ITOTOMCTBE.
OnuceIBaTh METOIUKY TIPOBEICHUS
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Jemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabauysr u cxemovl: «MoHOTUOPUTHOE
CKpEUIMBaHUE U €r0 LIUTOr€HETHYECKAast
OCHOBa», «3aKOH PacCIICIICHUS U €r0
LUTOT€HETHUYECKAs] OCHOBa», «3aKOH
YUCTOTHI TAMET.

ObopyoosaHue:

MOJIeU-aNIIMKauu «MoHorubpuHoe
cKpeuiuBanue», «Hemomnnoe
JOMUHUPOBaHUE», repbapuii «I opox
IIOCEBHOMN»

I'. MeHneneMonsbITOB 110 N3YUYECHUIO
HACJIEJIOBAHUS OJIHOU Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpsiBaTh cojsiep:kaHue 3aKOHOB
eauHo00pa3usi TMOPUIOB MEPBOTO
MMOKOJICHUS W 3aKOHA PACILICTIICHUS.
OOBSACHITH TUIIOTE3Y YUCTOTHI TaMET.
3anuchIBaTh CXeMbl MOHOTHOPHTHOTO
CKpCILIUBAHUA, OOBSICHATH €TI0
IUTOJIOTUYECKHUE OCHOBBI U PEIIATh
reHETHYECKHUE 3aJauu

Ha MOHOTHOpPHJIHOE CKpCIMBAHHE

6.3

Jurubpunnoe
CKpeIllUBaHUE.
3aKOH HE3aBHUCUMOT'O
HAaCJeIOBaHUS
MIPU3HAKOB

JluruOpuaHoe ckpelBanue. 3aKoH
HE3aBUCUMOTO HaCJIeJOBAHUS
pu3HaKoB. [[UTOreHeTHYECKHE OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHMS.
AHaIM3MpyroLee CKPEIMBaHUE.
Hcnonb3oBaHre aHATU3UPYIOIIETO
CKpEITUBAHUS VIS OTIPEACIICHHUSI
TE€HOTHUIIa OCOOH.

Jemoncmpavyuu:

llopmpemuwi: I'. MeHiemnb.

Tabauysl u cxemot: «JlurnOpuHOE
ckpenuBanuey, «l{luronornueckue
OCHOBBI TUTHOPUTHOTO CKPEIITUBAHUS .
Obopyoosanue.: MOJENb- alTUTAKATIS
«JlurnbpuIHOE CKpEIMBaHUEY

PackpbiBaTh coaepkaHU€ TEPMUHOB U
MOHSATHI: TUTHOPUIHOE CKpEIIUBaHNUE,
AHAJIM3UPYIOIIEE CKPEIIMBAHUE.
OmmuceiBaTh onbITh I'. Menneins

10 U3YUYEHHIO HACJICAOBAHUS IBYX Iap
MPU3HAKOB Y TOPOXA MOCEBHOTO.
PackpriBaTh conepkanue 3aKOHa
HE3aBUCUMOTOHACJIEAOBAHUS TPU3HAKOB.
IIpumeHsaTs MaTEMaTUYECKUN pacyeT

C TIOMOIIBI0 METOJIa TEPEMHOKECHUS
BEPOSITHOCTEH M 3aMHUCh C MOMOIIBIO
(EHOTUITMYIECKUX PATUKATIOB
paclIeIICHUs TPU3HAKOB Y OTOMKOB
1o ()EHOTHIY U TCHOTHUITY.
3anuchIBaTh CXEMBbI JUTUOPUTHOTO
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CKpEILMBaHUsA, OOBSICHITH €TO
LIATOJIOTUYECKUE OCHOBBI U PEIIATh
TeHETUYECKUE 3a/1a4H Ha TUTHOPHUIHOE
CKpELIMBAHNE

6.4

CueruieHHOE
HAacJIeJOBAaHUE
MIPU3HAKOB

CuenyieHHOE HaclleJOBaHUE TPU3HAKOB.
Pa6ora T. Moprana no cuermieHHOMY
HacleqoBaHuI0 TeHoB. Hapyuienue
CLEIICHUS TEHOB B PE3yJIbTaTE
KPOCCHUHIOBepa. XpOMOCOMHAasl TEOpUs
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. Mopras.

Tabnuywl u cxemol: «Merosy,
«"eHeTHYeCKHE KapThl paCTEHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3anMoaelicTBHE alJIeIbHBIX T€HOB)Y).
Obopyodosanue.: MUKpoOIIpenapar
«po3oduna» (Hopma, MyTariuu GopmsI
KPBUIBEB U OKPACKHU TE€Ja), MUKPOCKOIIL,
Mozenb-anmnkanus «llepexkpéct
XPOMOCOM.

Jlabopamopnuvie u npakmuueckue
pabomot:

JlaGoparopnas padota Ne 5. «M3yuenue
pe3yJbTaTOB MOHOTUOPHUHOTO

U IUTUOPUIHOTO CKpPEIIMBAHUS

PackpwiBaTh copepxaHue TEPMUHOB U
MOHATHN: CLUEIUICHHOE HaCJEA0BaHUE
MPU3HAKOB, PEKOMOWHAIINS T€HOB,
TE€HETUYECKUE KapThl XPOMOCOM,
MOpPraHu/a.

Ha3bpiBaTh OCHOBHBIE MMOJIOKEHUS
XPOMOCOMHOU TEOPUHU
HacneacTBeHHOCTH T. Moprana;
pPacKpbIBaTh COJIepKaHUE padOThI

T. Moprana 1o CluerieHHOMY
HaCJIeJOBAHUIO T€HOB U MPUYUHBI
HapyIICHUs CUEIIJICHUS MKy T€HAMHU.
3anuchIBaTh CXEMbI CKPEITUBAHUS

P CLUEIUIEHHOM HACJI€IOBAaHUH,
OOBSACHSTH MPUUMUHBI PEKOMOMHAITUU
T€HOB, ONPEEIIATh YACIIO TPYIIII
CUEIJICHUSI TEHOB; PELIaTh TeHETUYECKHE
3a/1a4d Ha CLETJICHHOE HACJed0BaHUE
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y Ap030(HIIbI HA TOTOBBIX

MHUKpOIpenapaTax»

6.5 | ['eneTuka noua. I'enernka nosna. XpoMOCOMHOE PackpriBath conep:kaHue TEPMUHOB U
HacnenoBanue ONpEeEIICHUE M0JIa. AYyTOCOMBI U MOHSTUI: XPOMOCOMHBIN HaboD,
MIPU3HAKOB, MOJIOBBIE XPOMOCOMBIL. 'OMOTraMeTHBIE U | AYTOCOMBI, TIOJIOBBIE XPOMOCOMBI,
CUEIIJICHHBIX C IMOJIOM reTEepOraMeTHbIC OPTraHU3MBI. TOMOTaMETHBIN MOJI, TeTepOraMeTHbBIN

HacnenoBanue npru3HakoB, CHEIUICHHBIX | I1OJI, CLIETUIEHHOE € IIOJIOM HACJIEA0BAaHNE
C TIOJIOM. MIPU3HAKOB.
Jemoncmpavyuu: OOBACHATH ITUTOJOTHICCKHE OCHOBBI
Ilopmpemuwi: I'. Menaens, T. Mopras, XPOMOCOMHOT'O MEXaHU3MAa ONPEAECIEHUS
H.N. BaBuiios. 0J1a y Pa3JIMYHbIX OPTaHU3MOB.
Tabauywl u cxemol: «['eHeTHKa TIOIAY, CpaBHUBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEeA0BaHU, HacJIeJOBAHUS IPU3HAKOB, CLIETUIEHHBIX
CLEIIEHHOTO C MOJI0M», «KapruoTuribl Y HE CLEIUICHHBIX crioyioM. PemaTh
YeJI0BEKa U KUBOTHBIX» T€HETUYECKHUE 3a/1a4M Ha HACJIEIOBAHHE
CUEIJICHHBIX C TI0JIOM MPU3HAKOB

6.6 | UsmeHUnBOCTS. N3menunBOCTh. BUABI N3MEHUYMBOCTH: PackpsiBaTh coziepkaHue TEPMUHOB U
HenacnenctBeHnHas HEHACJIE/ICTBEHHAS U HACJICCTBEHHAS. MOHATHI: U3MEHYUBOCTb,

U3MEHYUBOCTh Ponb cpenpl B HEeHACTIEICTBEHHOM HacJIeJICTBEHHAs! U3MEHYUBOCTb,

VU3MEHUYMBOCTH. XapaKTEePUCTHUKA
MOIU(DUKAITMOHHON U3MEHYUBOCTH.
BapuanuunonHsbii psa v BapuallMOHHas
KpuBas. Hopma peakuuu npusHaka.
KonnuecTBeHHBIE M KAYECTBEHHBIE
IIPU3HAKU U UX HOPMA PEaKLIUH.
CpoiicTBaMoAn(PUKALIMOHHOM
U3MEHYUBOCTH.

HEHACJIEACTBEHHAS U3MEHYUBOCTD,
MOAM(PUKAIIMOHHAS H3MEHINBOCTD,
BapUAIMOHHBIA PsiJl, BapHaHTa,
BapuallMOHHAsT KpUBas, MPU3HAK,
HOpMa PEaKINK, KOJUICCTBEHHBIC U
Ka4eCTBCHHBIC ITPHU3HAKH.
KnaccudummpoBats BB
W3MEHYUBOCTH U BBIIBIATH UX
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Jemoncmpayuu:

Tabauywl u cxemwvl: «Buasl
U3MEHUYHBOCTIHY, «MoaudukarmonHas
U3MEHYUBOCThY.

Jlabopamopnvie u npakmuueckue
pabomot:

JlabopaTtopHas padota Ne 6. «3ydueHue
MOIU(PUKAIIMOHHON N3MEHUYNBOCTH,
MOCTPOECHHUE BapUALIMOHHOTO psAlla U
BAPUALIMOHHON KPUBOI»

OHOJIOTHYECKUE OCOOEHHOCTH.
Ilepeuncnars cBOMCTBA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH U

OOBSICHSITH €€ 3HAUYCHHE JIJI1 OPTAHU3MOB.

PaznuyaTe KOIMYECTBEHHBIE U
Ka4EeCTBEHHBIC ITIPU3HAKH; CTPOUTH
BAPUALIMOHHBIN PsAJI, BAPUALMOHHYIO
KPUBYIO, BBIYUCIIATH CPEIHEE 3HAUCHUE
IIPU3HAKa

6.7

Hacnencrsennas
W3MEHYHBOCTH

HacnencrBenHnast, uiny reHOTUITAYECKAS
M3MeHYnBOCTh. KoMOMHaTHBHAs
M3MEHUYMBOCTh. Melo03 1 TOJI0BOM
MPOIIECC — OCHOBA KOMOWHATUBHOMN
U3MEHUYMBOCTU. MyTannmoHHas
U3MEHYMBOCTbD.

Knaccudukanus myTtaimii: TeHHbBIE,
XPOMOCOMHBIE, TEHOMHBIE.
YacroTa u npU4YUHbBI MyTalUN.
Myrtarennbie (haKTOPBHI.

3aKOH rOMOJIOTUYECKUX PSJIOB

B HaCJIEJICTBEHHOU N3MEHYUBOCTU
H. W. Basunosa. BHesnepHas
HACJIEICTBEHHOCTh U U3MEHUYUBOCTb.
Jemoncmpavyuu:

Hopmpemuwi: I'. ne ®pus, H. 1. BaBuios.

Tabauyvt u cxemwvl: «MyTallMOHHAS

PackpsiBaTh cojiep:kaHuE TEPMUHOB U
MOHSATHI: HaclIeICTBCHHAs
W3MEHYMBOCTH, KOMOMHATHBHAS
W3MEHYMBOCTh, MyTallHOHHASA
W3MEHYUBOCTh, MYTAHT, MYTallUU:
T€HHBIE, XPOMOCOMHBIEC, T€HOMHBIC;

IMOJIMINNION NS, aHCYIIIION WA, MyTar CHEL.

XapakTepu30BaTh HACJIECACTBEHHYIO
M3MEHYHBOCTh; (hOPMYJIMPOBATH 3aKOH
TOMOJIOTUYECKUX PSIA0OB

B HAcJICACTBEHHON U3MEHUYNUBOCTHU

H. 1. BaBuiioBa u 00OBSICHITEL €ro
3HAYCHHUEUIST OMOJIOTHMU M CCJICKIIUH.
KinaccudgunmpoBaTh MyTaluu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE Y IPUBOIUTD
NPpUMEPHI MyTALUH.

OOBSACHITH TPUYMHBI BO3HUKHOBEHHSI
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U3MEHYUBOCTDHY.
Obopydosanue: MUKPOCKOII,
Mukporpenapar «Jlpo3oduna» (HopMma,
MyTaru GOPMBI KPBLUTEEB U OKpacKa
TeJa); KOMHATHBIE PACTCHHUS C TIECTPOM
OKPAaCKOM JINCTHEB.

Jlabopamopnvle u npakmuueckue
pabomol:

JlaboparopHas pa6ota Ne 7. « AHamu3
MyTaIuil y 1po30Q bl Ha TOTOBBIX
MUKpOIIpenapaTax»

MyTalui, poib (PaKTOPOB-MYTAr€HOB.
CpaBHHBaTh BUIbl MyTallui; BBIABIATH
IIPUYUHBI HACJIEACTBEHHOU
W3MEHYMBOCTH, UCTOYHUKH MyTareHOB
B OKpYXarolieil cpene (KOCBEHHO).
XapaxkTepu3oBaTh BHESACPHYIO
HACJIEICTBEHHOCTh U U3MEHUHUBOCTD

6.8

['eneTuka yeoBeka

I'enernka yenoseka. Kapuorun
YeJIOBEKA.

OCHOBHEBIC METOJIBI TCHETHUKH UEJIOBCKA:
IreHeaJIOrnYeCKHi, OJIU3HEIOBBIH,
IIUTOTCHETHYCCKHUI, OMOXUMUYECKUI,
MOJIEKYJIIPHO-TEHETUYECKU.
CoBpeMeHHOE OIpe/IeSICHUE TeHOTUTIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM YHCIIE

¢ nomopwto [11[P-ananu3a.
Hacnencrsenusie 3a001eBaHus
YyeJIOBeKa: TeHHBIC 00JIC3HU, O0JIC3HU

C HacJIeACTBEHHON
PEeAPACTIOIOKEHHOCTHIO, XPOMOCOMHBIE
0one3nn. ComaTHUEeCKUE U
re€HEepaTHUBHBIC MYyTAIlUU.

PackpbIBaTh cosiepkaHuEe TEPMUHOB U
MTOHATHN: KAPUOTUII YETOBEKA,
LUTOT€HETUYECKUIN METOI,
reHEAJIOrMYE€CKUI METO, POJOCIOBHBIE,
OJIM3HELOBBIM METO/1, HACJIECTBEHHbIE
Oomne3Hu: (MOHOTEHHBIE,

C HACJIEIACTBEHHOU
IIPEIPACIOI0KEHHOCTHIO,
XPOMOCOMHBIE), MEJUKO-TEHETHUECKOE
KOHCYJIbTUPOBAHUE.

[lepeuncnaTb 0COOEHHOCTH U3YyUEHHUS
TeHETUKHU YEJIOBEKa; MPUBOJIUTD
MpUMEPbI HACJIEICTBEHHBIX O0JIe3HEN
YeJI0BEKa, XapaKTepU30BaTh METObI UX
npo(UIaKTUKN; 0OOCHOBBIBATH 3HAUEHUE
MEJIUKO-TEHETUYECKOT O
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CtBosnoBbI€ KJIETKH. [IpUHIIUTIBI
3I0pOBOTO 00pasa JKU3HU, TUATHOCTHKH,
MPO(MITAKTUKA U JICYCHUS TCHETUIECKUX
Oonesneil. MeauKko-TeHETHIECKOe
KOHCYJIbTUPOBAaHHE. 3HAUCHHE
MEUITMHCKOW T€HETUKU

B TIPEIOTBPAIIICHUH U JICUCHUHN
TeHETUYECKUX 3a00JIEBaHUI YeJIOBEKA.
Jemoncmpayuu:

Tabauuwr u cxemst: «HacmenoBanue
pesyc-baktopay, «l'eHeTuka rpynmn
KPOBUY.

Jlabopamopnsie u npakmuueckue
pabomot:

[TpakTuaeckas pabora Ne 2.
«CocraByieHUE U aHAJIN3 POIOCITOBHBIX
YEJIOBEKa»

KOHCYJIbTUPOBAHHUSL.
BhIsSBISTE ¥ CpaBHUBATH MEXY COOOM
JOMUHAHTHBIE U PELIECCUBHBIC MPU3HAKH
YeJIoBeKa.

CocTaBisATh U AHAIM3UPOBATH
POJIOCIIOBHBIE YETIOBEKA

Ntoro yacoB no teme 8

Tema /. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH

7.1 | Cenekuus KaK HayKa 1 Cernekuust Kak HayKa U Mpoliecc. PackpriBaTh coepxaHrue TEpMUHOB
U TIpoliecc 3apoKIeHUE CEIEKINH U JOMECTUKAIUA. | U MOHATHIL: CEJIEKIUs, COPT, TOPOa,

Yuenue H. U. BaBunosa o nenrpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS
KYJBTYPHBIX PACTCHUH.

LleHTpBI TPOUCXOKIACHUS TOMAIITHUX
KUBOTHBIX.

Coprt, nopoza, mramm.

HITaMM, JOMECTUKaLUs, WIN
OJIOMAaIlIHUBaHUE, LICHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KyJBTYPHBIX PACTCHUN U
’KMUBOTHBIX, THOPUIU3AIIHS,
UCKYCCTBEHHBIN OTOOP.
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Jemoncmpayuu:

llopmpemuvi: H. 1. BaBunos.
Tabauywl u cxemol: kapta «LleHTpbI
MHOT000Pa3us ¥ MPOUCXOKICHUS
KYJbTYPHBIXpAaCTeHUI», «I1opobl
JOMAIIHUX KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTEHUI.
Obopyoosanue: MyJsKH TIOAOB U
KOPHEIJIO0B TUKUX (GOpM U
KyJIbTYPHBIX COPTOB PacCTEHUI;
repbapuii «CeabCKOX0341CTBEHHbIE
pacTeHHsD)

Ha3wiBaTh 1 cpaBHUBATH OCHOBHBIE
ATaIlbl Pa3BUTHSI CEJICKIIUH.

N3narate yuenune H. 1. BaBunosa

0 LIEHTPaX MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHMIl; pa3auyaTh HEHTPHI HA KapTe
MHUpA, CBSI3bIBATH UX MECTOIMOJIOKEHHE
C OYaraMu BO3HUKHOBEHUS IPEBHEHUIITUX
[ABUJIN3ALIUN.

CpaBHHBaTh copTa KyJIbTYPHBIX
pacTeHUi, MOPObI JOMAITHUX
KUBOTHBIX U UX JUKHUX IIPEIKOB.
OruieHuBaTh POJIb CENEKIUU

B 00€CIEUEeHUH MTPOI0BOJILCTBEHHOM
0e30IMacHOCTH YeJIOBEUECTBA

7.2

MeTtonasl n
JIOCTUKEHHUS
CEJIEKLIUH PACTEHUIN
Y KUBOTHBIX

CoBpEMEHHBIE METOIbI CEJICKIIHH.
MaccoBblii 1 HHIUBUTyJIBHBIA OTOOPHI
B CEJICKLIUU PACTEHUN U JKUBOTHBIX.
Ouenka 3KkcTepbepa.
bnu3kopoACTBEHHOE CKpELIMBAHUE —
uHOpuuHT. Yucras nuHMS.
CkpenmBane YUCThIX JTUHUM.
I'eTeposuc, unu rubpuHas cumia.
HepoacrBennoe ckpelminBanue —
aytOopununr. OtnanéHHas
rudopuau3anms 1 e€ yCrexu.
HckyccTBEHHBINM MyTareHes v nojiy4eHue
NOJIMIUIOUIOB. JIOCTHIKEHUS CENEKIUN

PackpwiBath conepkaHue TEPMUHOB U
MOHSITUH: UCKYCCTBEHHBIN O0TOOD,
MaCCOBBIM 0TOOP, MHIUBUIYAJIbHBIN
0T00p, IKCTEPHEP, OTUZKOPOACTBEHHOE
CKpEILUBaHUE, YUCTAsl JTUHUSL, TETEPO3UC,
HEPOJICTBEHHOE CKPEIINBAHHUE,
VCKYCCTBEHHBIA MYyTarcHes,
nonurionibl. CpaBHUBATH ()OPMBI
HMCKYCCTBEHHOT'0 0TOOpa (MaccoBOTO U
WHJUBUAYAJIBHOTO), BUBI
rubpuan3anuu (OJIU3KOPOICTBEHHON U
OT/AJICHHOM ), CITIOCOOBI MOTyYCHHS
MOJIUTIIIOU/IOB.
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pacTEeHHI1, 5)KUBOTHBIX U
MUKPOOPTaHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: . B. Muuypum,

I'. 1. Kapneuenko, M. ®@. 1BaHOB.
Tabauywl u cxemol: «OTHaTICHHAS
rudpuauzanus», «PaboTsl akagemMuka
M. @. UBaHoBay», «Ilomumnmongusy.
Obopyoosanue: MU TIOAOB U
KOPHEIUIOZ0B TUKUX (popM u
KYJIbTYPHBIX COPTOB PACTEHUH.
Jlabopamopnwie u npakmuueckue
pabomol:

Okckypcust «OCHOBHBIE METOIBI U
JNOCTUKEHUS CEJIEKLINN PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIIUIO,
IJIEMEHHYIO epmy,
COPTOUCTIBITATENILHBIA Y4aCTOK

WJIU TETTUYHOE XO3SIMCTBO)

[IpuBOAUTE MPUMEPHI JOCTUKECHUN
CEJICKIIUH PACTECHUN U JKUBOTHBIX

7.3

buorexaonorusa
KaK OTpaciib
MPOM3BO/ICTBA

buorexnonorus KakK 0Tpaciib
IPOU3BOJCTBA. | '€HHAsA MHKEHEPUs.
Otanbl co3nanus pekomOuHanTHOM JIHK
Y TPAHCT€HHBIX OpraHu3MoB. Kiietounas
uHxeHepus. KineTouHble KyJIbTyphl.
MUKpPOKIIOHATIBHOE Pa3MHOKEHUE
pacrenunii. KnonupoBanue
BBICOKOIIPOAYKTUBHBIX

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHSTUI: OMOTEXHOJIOT s, KJIETOYHAs
WHXEHEPUS], TCHHAIMHKEHEPUs,
KJIOHUPOBAHKE, TPAHCTCHHbIE
opranusmbl, MO (reHeTudecku
MOAU(PUIMPOBAHHBIE OPTraHU3MBbI).
XapakTepru30BaTh OMOTEXHOJIOTHIO KaK
OTpacib IPOU3BOJCTBA, OCHOBHBIC
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CEIBbCKOXO03SMCTBECHHBIX OPraHu3MoOB.

DKOJIOTHYECKHE U STUUECKUE MPOOIIEMBI.

I'MO — reneTuuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauywvl u cxemol: «OOBEKTHI
OMOTEeXHOJIOTHNY, «KIIeTOUHbBIE
KYJBTYPbI U KIOHUPOBAHUEY,
«KOHCTpyHpOBaHUEU TEPEHOC TEHOB,
XPOMOCOM»

JOCTHIKCHHUS OMOTEXHOJIOTHH B 00JIaCTH

IMPOMBIINIJICHHOCTH, CCJILCKOT'O XO3SHCTBA

Y ME/IULIMHBI.

[lepeuncnsaTh U XapaKTepU30BaTh
OCHOBHBIEMETO/IbI M JIOCTHKEHUS
OMOMHKEHEPUU.

OO06cyX1aTh 3KOJIOTHYECKUE U
ATUYECKHUE aCHEKThl HEKOTOPBIX
UCCJIEIOBaHUM B 00J1aCTH
OMOTEXHOJIOTUH (KJIOHUPOBaHUS,
HCKYCCTBEHHOTO OIIOI0TBOPEHUS,
HAIpPaBJIEHHOTO U3MEHEHMsSI TeHOMA U
CO3/1aHUS TPAHCTEHHBIX OPraHU3MOB)

HToro yacos 110 Teme 3
Pe3epBHoe Bpemst 1
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC
Ne HaumenoBanue KomnuectBoO OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
/11 pa3aenoB U TEM 4acoB IIporpaMmHoOe coziepKaHue oOydJaronuxcs

y4eOHOTO MpeaMeTa

Tema 1. DBoJMIOLHUOHHAA OHOJIOTHA

11

OBOJIIOINS U METOIBI
€€ U3y4YCHUs

1

[Ipennockuiku BOSHUKHOBEHUS
ABOJIFOIIMOHHOUN TE€OPUH. DBOITOLIMOHHAS
Teopus U €€ MECTO B OMOJIOTHUHU.
BrnusiHue 3BOIOLIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUU U APYTUXHAYK.
CBuaeTenbcTBa 3BOJIIOIUN.
[TanmeonToNnOrMUECKHE:
MOCJIEA0BATEIbHOCTD IMOSBIEHUS BUIOB
B MMAJICOHTOJIOTUYECKOM JIETOMUCH,
nepexoaHbie (POPMBI.
buoreorpaguueckue: CXoICTBO U
paznmuuue dayH udiop MaTEpUKOB U
OCTPOBOB. IMOPHOJIOTHYECKHUE: CXOACTBA
U pa3inuus SMOPHUOHOB Pa3HBIX BUJIOB
MMO3BOHOYHBIX.
CpaBHUTENIbHO-aHATOMUYECKUE:
TOMOJIOTUYHbBIE, AHAIIOTUYHBIE,
PYAMMEHTApPHBIE OPTraHbl, ATABU3MBI.
MonekynsipHO-OnOXUMHYECKHUE:
CXOJICTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackppIBath conmepkaHie TEPMUHOB U
MTOHSTHI: YBOJIFOITHS, TIEPEXO0THBIE
(hopMBbI, PUITOTCHETUIECKUE PSIJIBI,
BHJIBI-PHJIEMUKH, BUJIBI-PEITUKTHI,
3aKOH 3apO/IbIIIIEBOTO CXOJICTBA,
OMOreHeTUYECKUI 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUYHBIC
OpraHbl, pyIUMEHTAPHBIC OPTaHbI,
aTaBU3MBI.

[TepeunciiaTh OCHOBHBIC ATAIBI Pa3BUTHS
ABOJIIOLIMOHHOW TEOPHHU.
XapakTepru30BaTh CBUACTECIIHCTBA
ABOJTFOITUH: TIAJICOHTOIOTHYECKHE,
ouoreorpaduueckue,
AMOPHOJIOTHYCCKHEC, CPABHUTEIILHO-
aHATOMHYECKHUE, MOJIEKYIISIPHO-
OMOXUMHUYECKHE.

[IpyuBOIUTH MPUMEPHI MEPEXOTHBIX
dhopM OpraHu3MoB, (PUIOTCHETHICCKHUX
PSIOB.

[TpuBoauTh HOPMYTUPOBKH 3aKOHOB
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METa0O0JMYECKUX MYTEeH y BCEX KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Lopmpemuwi: K. Jlunnen, X. b. Jlamapxk,
Y. Hapsun, B. O. KoBanesckuii,

K. M. Bap, 3. I'ekkens, ®. Mrosuep.
Tabnuywvl u cxemol: «PazButue
OpraHUYECKOro MUpa Ha 3eMJey,
penbedHbIe TAOTUIBI «3apOIbIIIN
MTO3BOHOYHBIX )KUBOTHBIX),
«ApXEONTEPUKCH.

Obopyoosanue: buoreorpapuyeckas
KapTa MUpa; KouieKuus: «Popmbl
COXPAHHOCTHU MCKOIAEeMbIX >KUBOTHBIX U
pacTeHUi»; BIaXKHBIC MpemapaThl
«Pa3BuTue Hacekomoro», «Pa3Burtue
JISITYILKI

OMOreHETUYECKOTO 1 3apOJbIIICBOTO
cXoacTBa

1.2

Uctopus passutus
NpEICTaBICHU I
00 IBOITIOTTNH

OBouonoHHas teopus Y. JlapBuHa.
[IpeanochbuIKM BOBHUKHOBEHUS
JTapBUHU3MA. [[BIKYIIIME CHUITBI
HBOJTIOIUHU BUIOB 10 [lapBuny
(M30BITOYHOE PA3MHOKEHUE

IIPU OrPAaHUYEHHOCTU PECYPCOB,
HEONPEAEIIEHHAS U3MEHUUBOCTD,
O0opb0a 3a CylleCTBOBAHHUE,
€CTeCTBEHHBIN 0TOOD).
CuHTteTnyeckasi TEOpHs SBOITIOIUU

PackpriBaTh coniepxkaHre TEPMUHOB U
MOHSTHM: CUCTeMAaTHKa, €CTECTBEHHbIN
Y UCKYCCTBEHHBII 0TOOD.
XapakTepu3oBaTh OCHOBHBIC
ABOJIIOLIMOHHBIC U/I€U, KOHILICIIIIUN 1
TEOpUM; CPAaBHUBATH B3TJISIAbIHA BUJI U
spomonuto K. JIunues, XK.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bk JIMHHES B pa3BUTHE
CUCTEMATUKU U OOBSICHATH MPUHIIUTIBI
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(CTD) u e€ OCHOBHBICTIONOKEHUSI.
Hemoncmpayuu:

lopmpemuwi: K. JIlunnen, XK. b. Jlamapk,
Y. dapBuH.

Tabauywl u cxemol.: «llomymsmumy,
«Kapra-cxema mapiipyTa nyTelecTBUs
Y. NapBunay, «®@opMbl 00pbObI

3a CyLIECTBOBAaHUE», « ECTECTBEHHBIN
ot0op», «MHOro00pas3ne cCopTon
pacteHuity, «MHorooopasue mopoa
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COJICPKAHUE U
3HAYEHHE IBOJIOLMOHHON KOHIETIIUN
K. b. Jlamapxka.

OneHnBaTh €CTECTBEHHO-HAYUYHbBIC U
COLMAJIbHO-DKOHOMHUYECKHUE
MPEINOCHUIKM BO3HUKHOBEHUSA
ABOJIFOLIMOHHOMN Teopuun Y. JlapBuHa.
PackprIiBaTh cojiepxaHue 3BOIIOLUOHHON
teopunl. /lapBuHa; cpaBHUBATH
HEONPEIEIIEHHYIO U ONPEACIEHHYIO
M3MEHYUBOCTb, €CTECTBEHHBIN U
MCKYCCTBEHHBIA 0TOOP, PopMbI OOPHOBI
3a CYILLECTBOBAHHUE.

OnuceIBaTh MOJOKEHUS] CHHTETUUECKOM
teopuu sBoonnH (CTD) u 0OBACHATH
e€ 3HaAUYeHUE JJISIOMOJIOTUH

13

Bun: xpurepun u
CTPYKTYpa.
[Tommynsiuysa kak Kak
JJIeMEHTapHast
€IUHNLIA BUAA

MuxkposBomronus. [lomymnsmus kak
€MHULIABUA U YBOIIOLIHUH.
Hemoncmpayuu:

Tabauywl u cxemor.: «llomymsiumy,
«MyTalmoHHass U3MEHYHUBOCTbY.
ObopyoosaHue: MUKPOCKOTI,
MUKpornpenapat «Jlpo3oduna» (Hopma,
MyTaluu GOPMBIKPBLIILEB U OKPACKH
Tena), Mmojaenb-antunkanus «llepekpéct
XPOMOCOM.

PackpoiBath conepkaHiue TEPMUHOB U
MOHSITUI: MUKPOIBOJIIOIINSI, BUI,
KPUTEPUU BUJA, apeall, OMYJISIus,
reHOo(OH, MyTaIli, KOMOWHAIINH
TCHOB.

XapakTepru3oBaTh BUJ KaK OCHOBHYIO
CHUCTEMATHYCCKYIO STUHUITY H
IIEJIOCTHYIO OMOJIOTHIECKYIO CHCTEMY.
Briaensate kpuTepuu BUIa
(Mopdonornueckuii, GU3NOJIOrMUECKUH,
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Jlabopamopuvie u npakmuueckue
paoomowi:

JlaGoparopnas padora Ne 1. «CpaBHenue
BUJIOB IO MOP(POJIOTHIECKOMY
KPUTEPUIO»

OMOXUMHYECKUH, TCHETUIYCCKHIA,
HKOJIOTMYECKUH, TeorpaduiecKuii) u
MIPUMEHSITh KPUTEPUH JIJISI ONTUCAHUS
KOHKPETHBIX BUIOB.
XapakTepu30BaTh MOIMYJISLNIO0 KaK
CTPYKTYPHYIOEIWHUILY BUIA U
ABOJIIOIUH.

OnuceIBaTh NOMYJISIIMIO IO OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | IBmKyiiue CUiibl JBroxyuiue cuiibl ((akTopbl) 3BOJONMU | PackpbiBaTh coiepKaHUE TEPMUHOB U
(3memeHTapHbIe BHUJIOB B IpUpoJe. MyTalmOHHBIN MOHSATUI: KOMOMHATUBHAS
(haKkTOpPBI) F3BOITIOLNN npoliiecc ¥ KOMOWHATUBHAs W3MEHYHUBOCTh, MyTallUW, MyTallMOHHBIN
M3MEHYMBOCTD. [[OMynsInOHHBIE BOJIHBI | POLIECC, MOIMYJISIIUOHHBIE BOJIHBI,
u apeid renoB. M3omnsmus u murpanus. | Apeiid reHoB, U30JIALMS, MUTPALUU.
Jemoncmpayuu: XapakTepu30BaTh 3JIEMEHTAPHBIE
Tabnuysl u cxemul. «JIBUXKyIIHE CHIIBI (aKTOPBI SBOJTIONUN: MyTAITAOHHBIN
DBOJIFOLIAN npouecc, KOMOMHATUBHAs
U3MEHYHMBOCTD, OIYJISILITUOHHBIE BOJIHBI,
apeid reHoB, U30JIALKs, MUTPALUS.
VYcranaBamBaTh NPUUYUHHO-
CJIEZICTBEHHBIE CBSI3H MEK]Y
MEXaHU3MOM M PE3YIBTATOM JIEUCTBUS
IBUKYIIUX CUIT (JIEeMEHTapHbIX
(haKTOpPOB) IBOJTIOITUHU
1.5 | EctecTBeHHBI OTOOP EcrectBenHbIit 0TOOp — HanpaBisiouil | PackpeiBaTh cofep)kaHue TEPMUHOB U

U ero opMbl

(bakTop 3BOJIIOLIMH.
DopMbI €cTeCTBEHHOr00TOO0pA.

MOHATHUM: €CTECTBEHHBIN 0TOOpP, OOophOa
3a CyIIECTBOBaHHUE.
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Jemoncmpayuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
ot0op», «boprbda 3a cymecTBOBaHMEY

OnuceiBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBath GOPMBbI €CTECTBEHHOTO
oT0opa (ABMKYIIHM, CTAOMITU3UPYIOIIHA,
JTU3PYNTUBHBIN) H CPABHUBATH UX MEKITY
co0oil.

XapakrepusoBaTh 00pbOy

3a CyILIECTBOBAaHUE U CPAaBHUBATH €€
BUJIBI (MEXKBHIOBAs, BHYTPHBHIOBAS,
6oprOa c HeOIAroNPUATHEIMU
(dbakTOopamMu BHEUTHEHN Cpe/Ibl)

1.6

Pe3ynbTaTh
HBOJTIOIUH:
MPUCTIOCOOJIEHHOCTh
OpPraHHU3MOB U
BUJI000pa30BaHUE

[IprcnocoOaeHHOCTh OPraHu3MOB
KaK pe3ysbTat 3Boronuu. [Ipumepsr
MPUCIIOCOOJICHUH Y OPraHU3MOB.
Apomopho3bl 1 uIroaganTaIH.
Bunu BunooOpaszoBanue.

Kpurepuu Buga. OcHoBHBIE (HOPMBI
BHJI000pa30BaHMs: reorpaguieckoe,
HKOJIOTUYECKOE.

Hemoncmpayuu:

Tabauywl u cxemol:
«[IprcmocobIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BU1000pa30oBaHKe,
«IKOIIOTUYECKOE BUT000Pa30BAHUEC.
ObopyoosaHue:

koJutekus «[Ipumepsl 3aMTHBIX
MPUCTIOCOOJIEHUM Y 5KUBOTHBIX),

PackpeiBaTh copep:kaHne TEPMHUHOB U
MIOHSATH: TPUCTIOCOOJIEHHOCTb,
MTOKPOBUTEIILCTBEHHAS U
npeocTeperaolas oKpacka,
MacKHpPOBKa, BU1000pa30BaHHUE.
OnuceIBaTh MEXaHNU3M BOZHUKHOBEHUS
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
BoIABIATH 110 N300payKEHUSIM, Ha KUBBIX
1 (PUKCUPOBAHHBIX MpernapaTax MpPUMepPbI
MPUCIIOCOOJICHHOCTH PACTeHUN U
KUBOTHBIX K YCJIIOBHSMCPE/IbI
oOuTaHMsl, TOKA3bIBATH OTHOCUTEIIBHYIO
11e71eCO000pa3HOCTh MPUCTOCOOICHUM.
XapakTepu3oBaTh CIOCOOBI U
MEXaHU3MbI BUJI000pa30BaHMUS;
OMKCHIBATH U CPABHUBATH OCHOBHBIE
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KOJUIEKIIAS HACEKOMBIX C Pa3IMYHBIMU
TUTIAMU OKPACKU; HaOOp MII0I0BU
CEeMSIH.

Jlabopamopnuvie u npakmuueckue
paoomowi:

JlaGopaTtopHas pabota Ne 2. «Onucanue
MPUCIIOCOOTICHHOCTH OpPTaHU3Ma U ee
OTHOCHUTEIILHOTO XapaKTepay

(GOpMBI SKOJIOTUYECKOTO U
reorpapuuecKoroBI1000pa30BaHMs

1.7

Hanpasnenus u nmytu
MaKpO3BOJIIOLIUU

MakposBonronus.

DopMBI IBOITIOINH: (PrTeTHYECKAS,
JTUBEPIreHTHAS, KOHBEPTCHTHAS,
napayuensHas. HeoOpatumocTtsb
sBoJionuu. [Ipoucxoxnenue

OT HECIICIIMATN3UPOBAHHBIX
MIPEJIKOB.

[Iporpeccupyromias cnenuanan3amnus.
AnanTuBHas paavalus.
Jemoncmpayuu:

Ilopmpempsi: A. H. CeBep1ioB.
Tabauywl u cxemol: «ApoMopdo3bD»,
«Manoamanranumy, «O0mmas
JIeTeHEePALIS.

Obopyoosanue: mojelb « OCHOBHBIC
HaIpaBJICHUS SBOJIIOIHMIY; 00BEMHAS
Mojenb «CTpOEeHHE TOJIOBHOTO MO3Ta
MO3BOHOYHBIX)

PackppIBaTh copepkaHue TEPMUHOB H
MOHSATUI: MAKPOIBOJIIOLUS, (DUIIOTECHE3,
OMOJIOTHYECKUM MPOrpecc U perpecc,
apomopdo3, uanoananrarus, oomas
JeTeHepanys, aJanTUBHAS pagrarius.
XapaxkTepuszoBaTh (HOPMBI IBOJTIOLIUH.
BrisBisats apomopdo3sl u
UIN0AIaNTalluy YPACTeHUN 1
KUBOTHBIX.

CpaBHUBaTh OHMOJOTHYECKUN IIPOTPecC
u Ouosorudyeckui perpecc, apomopdos,
UIN0AIANITAIAI0 W OOTIIYIO
JIETeHEPaLINIO.

BBISABIATE B3aUMOCBSI3M MEKTY Ty TSIMH
Y HAIIPaBJICHUSIMU DBOJTFOIIUN

Yy PACTE€HUN U KUBOTHBIX

NToro yacoB 1o Teme
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Tema 2. Bo3HnkHOBeHMe M Pa3BUTHE KM3HU HA 3emuie

2.1 | Ucropus xu3Hu

Ha 3eMJI€ U METOIbI
€€ U3y4YCHHUS.
I'nnioTe3nl
MIPOUCXOKICHUS
’KH3HHU Ha 3eMiie

2

JloHay4HbI€ PEACTABICHUS

0 3apOKJIeHUM Xn3HU. HaydHsle
TUNIOTE3bl BOSHUKHOBEHUS YKU3HU

Ha 3emJie: aduoreHe3 unaHcIepMusl.
XUMHYECKAS] SBOJIIOLHS.
AOWOTEHHBIN CUHTE3 OPraHUYECKUX
BEIIIECTB U3HEOPTAHUYECKUX.
DKCIepUMEHTAIIBHOE TOATBEPKICHUE
XUMHYECKOU 3BOJIIOIUU.

HavanbHbie 3Tanbl OMOIOrH4ecKo
sBotonmu. I'unoresa PHK- mupa.
dopmupoBaHuEe MEMOPaHHBIX CTPYKTYP
Y BO3HUKHOBEHUE MPOTOKJIETKH.
[lepBbie KIETKU U UX YBOJIOLIUS.
dopMHUpOBaHUE OCHOBHBIX I'PYIII
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

llopmpempur:

®. Penn, JI. [Tactep, C. Mumnnep,

A. N. Onapumn, I'. FOpwu.

Tabauywvl u cxemvl: «BO3HHKHOBEHUE
CoaHEYHOM CHCTEMBIDY,

«Pa3BuTHE OpraHuyecKoro Mupa,
«PacturenbHas kieTkay, « KMBOTHasI
KieTkay, «[Ipokapuoruueckas
KJIETKa»

PackpbiBath coniepkaHue TEPMUHOB U
MTOHSATHUI: KpeaIllmoHn3M, aOHOTeHe3,
BUTAJIN3M, [TAHCTIEPMUSL, OMOTI033,
KOallepBaThl, TPOOUOHTHI, CHMOHOTEHE3.
XapakTepu3oBaTh METObI U3YUCHUS
HUCTOPUYECKOTO MPOILIOro 3eMIIH.
[lepeuncnsaTh OCHOBHBIE TAIbI
XUMUYECKON HOMOJIOTUYECKOMN
ABOJIIOLIUU.

N3narath coziepaHue ruroTe3 U TeOpui
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(kpealmoHn3Ma, CaMOTIPOU3BOIBLHOTO
3apoXkKaeHus (CIIOHTAHHOTO),
nancnepmuu, runore3sl PHK-mupa).
OnuceiBaTh 3kcniepuMmenTsl C. Musnepa
u I'. FOpu no noaydeHnto OpraHuvaecKux
BEIIIECTB U3 HEOPTaHUYECKUX MyTEM
a0MOreHHOr0 CUHTE3a
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2.2

OcHOBHBIE HTarb
HBOJIIOIUH
OpraHUYECKOTO MUpPa
Ha 3emJie, pa3BUTHE
KU3HH T10 DpaM H
nepuoaM

PazButHe )xu3HM Ha 3emIi€ 110 3paM U
nepuogam. Karapxeii. Apxeickas

U IpoTepo30mckas 3psl. [1aneo3onickas
apa u e€ ePUOIbl: KEMOPHUICKHUIA,
OPIOBHUKCKHUH, CUITYPUNUCKUU,
JIEBOHCKNW, KAMEHHOYTOJIbHBIN,
MIEPMCKHI.

Me3so030iickas 3pa v €€ NepUOIbI:
TPUACOBBIM, FOPCKUM, MEJIOBOU.
Kaitno3zolickas 3pa u €€ nepuoabl:
MaJI€OreHOBBINM, HEOICHOBBIN,
AHTPOIIOT€HOBBIN.

XapakTepucTrKa Kinumara v
re0JIOrMYECKUX MpoueccoB. OCHOBHbIE
ATarbl 3BOJIFOLIMU PACTUTEIIBHOTO U
YKUBOTHOTO Mupa. ApoMopho3bl

y pacTeHuil 1 )KUBOTHBIX. [losBIEHUE,
paclBET ¥ BEIMUPAHUE TPYII KUBbIX
OpPraHU3MOB.

Hemoncmpayuu:

Tabauysl u cxemol.: «Pa3BuTne
OpPTraHUYECKOTO MUPaY,
TCOXPOHOJIOTHYECKAs Ta0IHIIa;
KOJUIEKIUST «DOpMBI COXPAHHOCTH
MCKOTAEMBbIX )KUBOTHBIX U PACTCHUIN.
Jlabopamopnwie u npakmuyueckue
paoomoi:

PackpeiBaTh cosiepkaHne TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUO,
apoMop(}o3bl, UANOATANITALINH.
3HaTh MOCIIE0BATEIBHOCTh YOHOB:
KaTapxeu, apxeu, MpoTepo30i,
(baHepo30ii; 3p: apxenckas,
IIPOTEPO30MCKAsL, MATIEO30MCKas,
M€3030MCKast, KAMHO30MCKasl; IEPUOJIOB:
KeMOPHUNCKUM, OPIOBUKCKUH,
CHJIYPUMCKUI, T€BOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
[AJIEOTCHOBBI U HEOTCHOBBIH,
AHTPOMOT€HOBBIM.

XapaxkTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPraHUYECKOTO MUpa

T10 3paM U NIEPUOJIaM F€OJI0THUYECKOM
WCTOPHUM; ITAIbl PA3BUTUS
PaCTUTEIBLHOTO U 5KUBOTHOTO MUA.
Breienuts riaBHbie apoMop(o3sl
pacTeHU U )KUBOTHBIX.

CpaBHHBaTh MEXIy COOOM
MPEJICTABUTENIEN CUCTEMATUUYECKUX
TPYIIIT OPraHW3MOB, BBISIBISITh YEPThI
YCIIOKHEHUS U TPUCTIOCOOJICHHOCTH
K YCIIOBUSIM KU3HU
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[Ipaktuueckas padota Ne 1. «M3yuenue
MCKOITa€MbIX OCTaTKOB PACTEHUH U
YKUBOTHBIX B KOJUICKITHSX).

DKCKypcust « DBOJIOLUSI OPraHUYECKOTO
Mupa Ha 3emJie» (B €CTECTBEHHO-
HAy4YHbI WIMKPACBEIUECKUN MYy3€id)

2.3 | CoBpeMeHHast Cucrema opraHu4ecKkoro Mupa Kax PackpeiBaTh conep:kanue TEPMUHOB U
cucrema oTpaxkeHue 3BoJaronnd. OCHOBHBIE IIOHATHN: CUCTEMATUKA, UCKYCCTBEHHAS U
OpPraHu4YeCcKOro Mupa CUCTEMAaTUYECKUE TPYIIbl OPraHU3MOB. | €CTECTBEHHas Kiaccudukalys, OnHapHast

Hemoncmpayuu: HOMEHKJIaTypa, MPUHLIUII
Tabnuyvl u cxemol: «CoBpeMeHHasI UEPAPXUYHOCTH.
CUCTEMA OPraHUYECKOTO MHUPA» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHUYECKOI0 MHUpa
2.4 | DBomIOIMS YeIoBeKa DBoJIIOLMSA YeT0BEKa. AHTPONOJIOTHS PackpriBath conep:xanue TEPMUHOB U

(anTpOMIOTEHE3)

KaK Hayka. Pa3BuTue npeacraBieHU
O IIPOUCXOKICHUU YeJIOBEKa. MeTobl
U3ydeHus aHTpornorenesa. Cxoacrsa u
pa3yInuns 4eJI0BEKA U JKUBOTHBIX.

CucremaTnyeckoe moJJ0KEHHUE YSTIOBEKa.

Hemoncmpayuu:

Topmpemuwi: U. [lapBuH.
Tabauywl u cxemwvr: «CpaBHEHUE
AHATOMUYECKHUX YEePT CTPOCHUS
YeJIoBeKa M 4eJI0BEKOOOPa3HbIX
00€3bsIH».

Obopyoosanue: CIETIKA WA
M300paKeHHsI KAMEHHBIX OpYIui

MTOHSITUI: aHTPOTIOJIOTHsI, AHTPOIIOTEHES,
yesoBek pazymHbii(Homo sapiens),
MPAMOXOK/ICHUE, BTOPAasi CUTHAJIbHAS
cucreMa.

[lepeuncnsaTh 3a1a4u aHTPOIIOJIOTUH,
ATaNbICTAHOBIICHUS U PA3BUTHUSA
MPEJICTABICHUHN O MPOUCXOKICHUU
YEJI0BEKa.

N3marate OCHOBHBIE TOJIOKEHUS
teopun Y. J[apBuHa, KPUTHYECKU
OIICHUBATh HEHAYYHYIOUH(POPMAITUIO
O MPOUCXO0KICHUU YEIIOBEKA.

3HATh CUCTEMATHYECKOE MTOJIOKEHUE
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TIEpPBOOBITHOTO YEJIOBEKA: KAMHH-
qorepsl, pyouna, ckpedia

Buga Homo sapiens, mepeuncisiTh ero
MOP(OJIOTO-aHATOMHYECKHUE TTPU3HAKH
pa3HOro ypoBHs (THI, KJIacc, OTPS

u ap.).

YcTaHaBIMBaTh YEPTHI CXOJICTBA H
pa3IMunNiYesIOBEKa U )KUBOTHBIX.
OOBSICHATD U OLICHUBATh 3HAUCHHE
HAYYHBIX 3HAHUNA O MPOUCXOXKICHUH
YeJIOBEKa JIJIsl TIOHMMaHUsl MeCTa U POJIH
YeJIOBeKa B TIPUPOJIC

2.5

JIBMKyIme CUIIbI

(paxTopsr)
aHTpOIOreHe3a

JIBrkyine cuiibl ((hakTopsbl)
aHTponorenes3a. Hacrnencreennas
M3MEHYUBOCTH U €CTECTBEHHBIN O0TOOD.
OO01ecTBEeHHBIN 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUHN TPYAA,
MBIIILJICHUE, PEUb.

Jemoncmpayuu:

Tabauyvl u cxemol: «CpaBHEHHUE
aHATOMHYECKHUX YEePT CTPOCHHUSI YeTIOBEKA
U 4eJI0BEKOOOPa3HBIX 00E3bsHY,
«OCHOBHBIE MECTA MaJICOHTOIOTUYECKUX
HAXOJOK MPEIKOBCOBPEMEHHOTO
YeJIOBEKay.

OO6opy/ioBaHUE: MYISHKH
«IIpoucxoxaeHune yemoBeka
(Ma7ICOHTOIOTUYECKHE HAXOJTKH )»

PackpeiBaTh copepkaHHe TEPMHHOB U
MOHATUH: (DaKTOPBI aHTPOIIOTEHE3A,
IPYNIIOBOE COTPYIHUYCCTBO, PEUb,
opyIuiiHas AeSITeIbHOCTD,
OJIMMOP(PH3M.

XapakTepu30BaTh IBHKYIIUE CHUITBI
(paxTopsl) aHTpONIOTEHE3A:!
OMOJIOTUYECKHE U COIUANIbHEIE,
CpPaBHUBATH UX MEXITYy COOOH
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2.6 | OcHOBHBIE CTAUU OCHOBHBIE CTaIUU ¥ BETBU IBOIIOLINU PackpeiBaTh conep:kaHue TEPMUHOB U
ABOJIFOLIMU YEJIOBEKa YeJIOBEKA: aBCTPAIONUTEKH, UelloBEK MOHSTUI: aBCTPAJIOIIUTEK, YETOBEK

yMenbli, YenoBek npsmMoXOoasIni, YMEJIBIH, YEIIOBEK IPSIMOXOISIINMN,
UYenoBek HeaHAepTaNbCKUW, UenoBek HEaHJEepTaJEl, KPOMaHbOHELI,
pa3yMHBII COBPEMEHHOIO THUIIA. HEOJIMTUYECKAs PEBOJTIOLINS,
HaxoJ1ku ucKkonaeMpIX OCTaHKOB, NEepPBOOBITHOE UCKYCCTBO.
BpeMs CyIIECTBOBaHUs, 00JaCTh XapakTepu3oBaTh U CPABHUBATH MEXKTY
pacnpocTpaHeHUsl, 00BEM TOJI0BHOTO c000i1 OCHOBHBIE CTAIUU IBOJIOLUN
Mo3ra, 00pa3 )KU3HHU, OPYAUsL. YeJIOBEKA: XPOHOJOTUYECKHI BO3PACT,
Jemoncmpayuu: apeaj pacpoCTpaHeHus1, 00bEM
Tabauywl u cxemwvl: «OCHOBHBIE MeCTa rOJIOBHOT'O MO3Tra, 00pa3 KU3HU U
NAJICOHTOJIOTUYECKUX HAXOIOK IPEJKOB | OPYyaus Tpyaa
COBPEMEHHOI'O YEJIOBEKa,
«JlpeBHeimme moan», «pesHue
oy, «llepBbie COBpEMEHHBIE JTHOIN.
OO0opyioBaHKE: MYJISIKU
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIIA,
HeaHepTaliblia, KPOMaHbOHLIA); CICIKU
WM U300paKeHUsl KAMEHHBIX OpYIUid
NEPBOOBITHOTO YEJIOBEKa: KaMHU-
YOImepsl, pyoumna, ckpedia

2.7 | YenoBeueckue pachl Yenoeueckue pacbl. OCHOBHbIE PackpbIBaTh cofep:kaHue TEPMUHOB

Y IPUPOJIHBIE
aJanTaldy YesloBeKa

OOJIBIIME pachl: €BPONIECOUTHAS
(eBpaswmiickasi), HETPO-aBCTPATIOUTHAS
(?KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uaTcko-aMepUKaHCKas).

Y TIOHATHUM: paChl, pACOTEHE3, COLUATI-
JAPBUHU3M, PACU3M, METHUCAIIUS.
XapaKTepu30oBaTh U CPABHUBATH
MPEJICTABUTENENYETIOBEYECKUX Pac,
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YepThl npucriocoOIEHHOCTH
MPEJCTABUTEIICH YEIIOBEUECKUXPAC

K YCJIOBUSIM CylllecTBOBaHus. EquHCTBO
yenoBedyeckux pac. Kpuruka
COIIMAJILHOTO JJAPBUHU3MA U pacu3ma.
Hemoncmpayuu:

Tabnuywl u cxemol.: «YeaoBeueckue
paceD»

PacKpbIBaTh IPUUMHBI U MEXAHU3MBbI
pacoreHesa, nepeurciasiTb U IPUBOJIUTh
MIPUMEPHI MPUCTIOCOOIEHHOCTH YEJIOBEKa
K YCIIOBUSIM CPE€Jibl, TPUMEPDI
MIPUCIIOCOOUTETHFHOTO3HAYEHUS PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €AMHCTBO Buaa Homo
sapiens, Hay4HyI0 HECOCTOSTEIbHOCTD
PACOBBIX TE€OPUM, UAECH COLMATIBHOTO
JApBUHU3MA U pacu3Ma

HToro yacoB mo teme

9

Tema 3. Opranu3msl U OKpYKalouias cpeaa

3.1 | Dkonorust kKak Hayka 1 DKoJIorus Kak HayKa. 3alaunu pazzenbl | PackpbiBaTh cojiepaHue TEPMUHOB U
HKOJIOTHUHU. MIOHSATHI: KOJIOTHS, TTOJIEBbIE
MeTobl SKOJIOTUYECKUX UCCIICIOBAaHUMN. | HaOIIOCHUS, IKCIIEPUMEHTHI,
DKOJIOTHYECKOE MUPOBO33PEHUE MOHUTOPHUHT OKPY>KalOIIeH Cpebl,
COBPEMEHHOI'0 YeJIOBEKa. MOJIETUPOBAHUE, IKOJIOTHUECKOE
Hemoncmpayuu: MHUPOBO33PEHHUE.
Ilopmpempoi: A. I'ymO0IB1T, [TepeuncnsaTh 3axaun S3KOJIOTHUH, €€
K. ®@. Pynre, O. I'ekkens. pa3zeiibl UCBSI3U C IPYTUMH HAyKaMH.
Tabnuyvt u cxemor: kapta «llpuponneie | XapakTepu3oBaTh METO/IbI
30HBI 3eMJTNY AKOJIOTMYECKUX UCCIICIOBAHUIN

3.2 | Cpenbl oouTaHus v 1 Cpenpbl 00uTaHus OpraHU3MOB: BOJHAS, PackpbiBaTh conepxanre TEPMUHOB

HKOJIOTUIECKHE
bakTopsl

Ha3eMHO-BO3/1yIITHAs, [TOYBEHHAS,
BHYTpHU-OpraHU3MEHHAs.
Okonoruyeckue HakTopsbl.
Knaccudukanus s3Kko10ruaeckux

Y TIOHSTUM: cpelia OOUTaHusI,
AKOJIOTHYECKUE (DAKTOPHI,
OMOJIOTUYECKUI ONITUMYM,
OTPaHUYMBAIOIIUNA (JIMMUTHPYIOLTNHN )
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(hakTOpoB: AOMOTHYECKHUE, ONOTUYECKHUE
¥ aHTPOIIOTCHHBIC.

JleficTBHE SKOJIOTHYECKHX (PAKTOPOB

Ha OpTaHU3MBEI.

Hemoncmpayuu:

Tabauywl u cxemst: «CpenploOUTAHUS
OpPTaHU3MOBY

bakTop.

XapakTepuszoBaTh YCIOBUS CPEl
oOWTaHUs OPraHU3MOB;
KJIacCU(DUITMPOBATH U XapaKTEPHU30BaTh
AKOJIOTHYECKHE (PAKTOPHI: a0MOTHIECKHE,
OMOTUYECKHE U aHTPOTIOTEHHBIE.
OmnuceIBaTh JAEHUCTBUE YKOJOTHYSCKUX
(hakTOpOBHA OPTaHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS U KU3HEJCATEIILHOCTH
PaCTEHUI U JKMBOTHBIXPA3HBIX CPEJI
oOUTaHUs

3.3

AOuotrnueckue
(bakTopsI

AlGuoTnueckue (pakTophl: CBET,
TeMIlepaTypa, BIaKHOCTb.
doronepruoan3m.IIpucrnocodenus
OpPraHU3MOB K ICUCTBUIO aOMOTHYECKHUX
(dbaxkTopoB. bHOJIOrHYECKUEPUTMBI.
Hemoncmpayuu:

Tabauyvt u cxemovl: «OOTOMIEPUOTUIMY.
Jlabopamopnvie u npakmuueckue
paoomot:

JlabopaTtopnas pabota Ne 3.
«Mopdonorudeckne 0COOEHHOCTH
pacTeHui U3 pa3HbIXMECT OOUTAHUS.
JlabopaTtopHuas pabota Ne 4. «Bnusinue
CBETa HA POCT U Pa3BUTHUEC YEPEHKOB
KoJIeycay

PackpoiBath copepxanue TEPMUHOB U
MOHSATUH: abMOoTUYECKHE (PaKTOPHI,
dhoToneprnoan3M, OMOIOTHYECKUE
PUTMBL.

AHanM3UpoOBaTh IEVICTBUE CBETA,
TEMITepaTyphl, BIAXKHOCTH Ha OPTaHU3MbI
Y TIPUBOJIUTH MTPUMEPHI
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
[TpoBoauTh OHOTOTHYECKUE HAOTIOACHHUS
1 0OpMIIATH PE3yJIbTaThl MPOBEIEHHBIX
HaO0JTI0ICHU
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3.4 | buotnueckue buotnueckue daxropsl. Buabl PackpsIBaTh cofiepkaHue TEPMUHOB
(axTopsl OMOTUYECKHUX B3aUMOJACHCTBUI: Y TIOHATHUI:0MOTHYECKHE (PaKTOPBI,
KOHKYPEHIMS, XUIHUYECTBO, CAMOMO3 U | XMIIITHUYECTBO, IAPa3UTU3M,
ero ¢opmel. [lapazutusm, koonepanus, | KOHKYPEHLHUs, MyTyalu3M, CHMOHO3,
MyTYyaJu3M, KOMMEHCAIIU3M KOMMEHCAJIU3M, HaXJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUYECTBO). KBAPTUPAHCTBO, AMECHCAJIU3M,
AMeHcanu3M, HEUTPATU3M. HEUTPAIU3M.
3HaueHue ONOTHUUYECKUX XapakTepu3oBaTh OMOTUYECKHUE
B3aUMOJICUCTBUH IS CYILIECTBOBAHMS (bakTOpbl U BUBIB3aUMOOTHOILIEHU
OpPraHMU3MOB B IIPUPOIHBIX COOOUIECTBAX. | MEX/1Yy OPTaHU3MaMM; IPUBOIUTH
Hemoncmpayuu: IIPUMEPBI B3aUMHOM
Tabnuywvl u cxemvl: «Ilumiessie nenm» IPUCIIOCOOTIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXAy COOOU BHUJIBI
OMOTUYECKUXB3aUMOICUCTBHI
OpraHU3MOB
3.5 | Dkonoruyeckue DKOJIOTHYECKHE XapaKTEPUCTUKU PackpbIBaTh cofepkaHue TEPMUHOB U
XapaKTEPUCTUKU nonyisund. OCHOBHBIENIOKA3aTEIN MOHATUI: TIOMYJISINMS, YUCIECHHOCTD,
BU/IA U TONYJIALIUU NOMYJISIUUN: YUCIEHHOCTb, INIOTHOCTb, MJIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb,

POXKJIa€MOCTh, CMEPTHOCTD, IPUPOCT,
Murpanus. J[mHamMuka 4ucieHHOCTH
MOMYJISIUUN U €€ PeryJIsiusl.
Hemoncmpayuu:

Tabnuyvt u cxemor: «Ilomynsium,
«3aKOHOMEPHOCTH POCTA YUCIIEHHOCTH
HOMYJISIMKA UHPY30pUU-TYPETBKID.
Jlabopamopnwie u npakmuueckue
paoomowi:

MIPUPOCT, MUTPALINS], TUHAMUKA
YUCJIEHHOCTH MOMYJISIUU.
XapakTepu30BaTh OCHOBHBIE ITOKA3aTENN
1 DKOJIOTUYECKYIO CTPYKTYPY
MONYJISILUMN; ONACHIBATH MEXAHU3MBI
pErysiiuy YMCIEHHOCTH MOITYJISIUN
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[Ipaktuueckas padora Ne 2. «Ilomcuér
TJIOTHOCTH TTOMYJISIIIHIA Pa3HBIX BUIOB
PacTCHUIN

Hroro yacoB 1o teme

5

Tema 4. Coo011ecTBa H DKOJIOTHYECKHE CHCTEMBI

4.1 | CoobmrecTBa 1 Co00111eCTBO OPTraHU3MOB — OHOIIEHO3. PackpriBath cojiepkaHue TEPMUHOB U
OpPTaHU3MOB CTpyKTyphl OMOIIEHO3a: BHIOBAs, MOHATHI: OMOIIEHO3, YKOCHCTEMA,
MPOCTPAHCTBEHHAS, TPOPUIECKas OMOTeO1IeHO3, BHUIBI-TOMHUHAHTHI,
(umreBast). Buapl-1OMHUHAHTHI. AKOJIOTHYECKAs HUIIA.
CBsi3u B OHOIIEHO3E. XapaxkTepuzoBaTh OMOIIEHO3
Jemoncmpayuu: (coo0111ecTBO), €r0 BUOBYIO,
Tabauywl u cxemol: «lluessie nenu», MPOCTPAHCTBEHHYIO U TPO(YUUYECKYIO
«buoIIeHO3: COCTaB U CTPYKTYypay. CTPYKTYPBHI.
Obopyoosarue: MOIETb-aNIUIAKAIUS OOBSACHITH POJIL KOMIIOHCHTOB
«Tunuuneie GMOLIEHO3BI»; TepOapHii OMOIIeHO3a B MOJJEPKAHUU €TO
«PacTtutenbHbIe COOOIIECTBAY; CTPYKTYPBI U CyIIECTBOBAHUS
KOJUTIEKIHs «bHOLIEH03» Ha OIPENEIEHHON TEPPUTOPUHU.
OOBSACHITH OMOJOTHYCCKHUI CMBICTT
SAPYCHOCTU UITMCTOBOM MO3AMKH.
CpaBHHBaTh KOMIIOHCHTHI OMOIICHO30B,
WX BUJOBYIO, TPOCTPAHCTBCHHYIO U
TPOPUIECCKYIOCTPYKTYPBI, CBSI3U MEKITY
OpraHu3MaMu
4.2 | DKOCUCTEMBI U 2 DKOJIOTHYECKHUE CUCTEMBI (3KOCUCTEMBI). | PackpbhIBaTh cojiepkaHue TEPMHUHOB U

3aKOHOMEPHOCTH UX
CYLIECTBOBaHUS

[TousTHe 00 3KOCUCTEME U
OHUOreOIEHO3E.
OyHKITNOHATBHBIE KOMITOHCHTHI

MOHSITHI: DKOCHCTEMA, OMOreOIeHO3,
MPOAYIIEHTHI, KOHCYMEHTBI, PETyIICHTHI,
TpoduuecKkre ypOBHH, UIIICBAs
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HKOCUCTEMBI: TPOYIICHThI, KOHCYMEHTHI,
PEAYLEHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpodudaeckue (muieBpie) ypoOBHU
sKocUCTeMBI. [lHilleBbIC IENU U CETH.
OCHOBHBIE NOKA3aTENN 3KOCUCTEMBI:
OoromMacca, MpoayKIIHs. DKOJIOTUUECKHE
MAPAMHUJIBL: TPOAYKIUHU, YUCIEHHOCTH,
o6romaccel. CBOMCTBA SKOCHUCTEM:
YCTOMYUBOCTb, CAMOPETYJIALINS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Hopmpemuwi: A. [Ix. Tencnu,

B. H. Cykaués.

Tabauywl u cxemol. «IIpuponnsie
coobmecTBay, «Llernmm nmuranusy,
«IKOJIOTUYECKAS TUPAMUIA»

IIENb U CETh, IKOJIOTUICCKHUE
nUpaMuJIbl, Onomacca, mpoyKITHs,
CYKILIECCHSI.

XapakTepu30BaTh CBOMCTBA SKOCUCTEMBI
(e€ crmocOOHOCTH K JUTUTETHHOMY
CaMOIIO/A/IeP>KaHUI0, OTHOCUTEIHHO
3aMKHYTBIH KPyTOBOPOT BEIIECTB,
HEOOXOMMOCTh TOTOKA SHEPTHUH).
CpaBHUBATh IaCTOUILHBIE U IETPUTHBIE
NUIIEBbIE LIENH, TPOYUUECKUE YPOBHU
HKOCHUCTEMBI.

Pasznmuyarh nupamMuabl MpoayKIIUH,
MUPAMU/JIBI YUCIEHHOCTU U TUPaMU/IbI
OMOMAacCCHI.

CocCTaByATh 1IENHU U CETH MUTAHUS.
IlepeuncnaTb CBOMCTBA IKOCUCTEM:
YCTOWYMBOCTD, CAMOPETYIISIIIHS,
pa3BUTHE (CyKIIECCHs).

OnuceIBaTh MEXaHU3M MOEPKAHUS
paBHOBECHSI B SKOCUCTEMaX.
XapakTepu30oBaTh CYKLIECCUH, BBISIBIISITD
MPUYHUHBI U 00ITHE 3aKOHOMEPHOCTH
CMEHBI IKOCUCTEM

4.3

[Ipuponnsie
JKOCUCTEMBI

IIpupoaHbIE DKOCUCTEMBI.
DKOCHCTEMBI PEK U 03ED.
DKocHucTeMa XBOMHOTO WIN
LIUPOKOJUCTBEHHOT O JIECa.

PackppIBaTh cosiepkaHie TEPMUHOB U
MTOHATUI: BOAHBIE YKOCHCTEMBI,
OMOreo1IeHO3bI, (PUTOIIIAHKTOH,
300TUTAHKTOH, OEHTOC, TYMYC.
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Jemoncmpayuu:

Tabauysl u cxemwvi: «IKOCHCTEMA
HIUPOKOJIMCTBEHHOTO JIECAY,
«DKocHucTEeMa XBOMHOTO JIeca,
«buorieHo3 Boj10éMay.

Obopyoosanue: TepOAPUH U KOJIICKITUN
PacCTEHUN U )KUBOTHBIX,
MPUHAJICKAITUX K Pa3HbIM
AKOJIOTUYECKHM T'pyIIiaM OJTHOTO BUIA

[TpuBOAUTE IPUMEPHI IPUPOAHBIX
DKOCHCTEM CBOEU MECTHOCTH.
CpaBHUBATh Ha3€MHBIC U BOJIHBIC
HKOCHCTEMBI; OpTraHU3MBbI, 00pa3yIoIIie
pasHbie Tpo(UUECKrue ypOBHH

4.4 | AHTPOTIOTCHHBIE AHTPOTIOTEHHBIE IKOCUCTEMBI. PackppiBaTh copepkaHie TEPMUHOB H
AKOCUCTEMBI ATPOIKOCUCTEMBI. MTOHSATHI: aHTPOIIOTCHHAS YKOCHCTEMA,
Ypboskocucrembl. buonorudeckoe n arposKocucTema, ypoosKkocucTema,
XO3MCTBEHHOE 3HAUCHUE OuopazHoobOpasue.
arpodKOCUCTEM B YPOOIKOCHUCTEM. XapakTepru30BaTh arPOIKOCUCTEMBI U
buopasnooOpasue kak (hakTop ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
yCTOMUYMBOCTHU dKocucTeM. CoXpaHEeHUE | CYIIeCTBOBAHUA.
OMOJOTUYECKOTO pazHOoo0pasus [IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emie. HKOCUCTEM CBOCH MECTHOCTHU, ONTUCHIBATH
Jlemoncmpayuu: WX BUJOBOW COCTaB U CTPYKTYPY.
Tabnuysl u cxemovl. «ATPOLICHO3Y. CpaBHUBaTh COCTaB U CTPYKTYPY
Obopyoosanue: Komnekus « Bpenurenu | npupoaHbIX SKOCUCTEM U
BAXHEHNIINUX CEJIbCKOXO3AMCTBEHHBIX arpoOdKOCUCTEM, arPOIKOCUCTEM U
KYJIBTYp» ypOoIKOCHCTEM
4.5 | buocdepa — VYuenue B. U. Bepnaackoro o 6uocdepe. | PackpsiBaTh coaep:kanue TEPMUHOB U
rio0anpHas ['panulibl, COCTaB U CTPYKTYypa MOHATUH: Ouocdepa, >KMBOE BEIIECTBO,
AKOCUCTEMA 3eMITU ounocdepsl. )KrBoe BEIIECTBO U €r0 JUHAMUYECKOE paBHOBECHE.

byukiuu. OcobeHHoCTH 6nochephl Kak

OuenuBath Bkiag B. U. Bepnaackoro
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r7100aTbHON SKOCUCTEMBI.
JluHamuueckoe paBHOBECHE U 0OpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Ilopmpemui: B. 1. BepHaackui.
Tabauywl u cxemol: «OO0IIAas CTPYKTYpa
ounocdepr», «PacnpocTpaHneHne KU3HU
B O6uocdepe», «O30HOBBIN dKpaH
ouochepb»

B CO3JIaHKE YueHHUs o0 Ouocdepe.
XapakTepu3oBaTh cOCTaB OMoCQepsl,
(byHKIIUH ’KUBOTO BEIlleCcTBa OMocdepsl
U onpeAeisaTh (Ha KapTe) 00J1acTH ero
HanOOJIBLIErO PAaCHPOCTPAHEHHUS.
[TpuBOAUTE TIPUMEPHI TTPOSBICHUS
(yHKLHIA )KMBOTO BelllecTBa Onochepsl,
OMOreOXMMHUYECKOH 1eATEIbHOCTH
YeJioBeKa.

[lepeuncnars ocobeHHOCTH OHOChEpHI
KaK [J100aIbHOM AKOCUCTEMBI 3eMJIIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BemiecTB u PackppIBaTh cosiepkaHie TEPMUHOB U
CYIIIECTBOBAHUS OMOTCOXNMHUYECKHE ITUKJIIBI DJIEMEHTOB MOHSATHUH: TIEJIOCTHOCTL Orochepsl,
ouocdepsl (yrnepopa, a3ota). KPYTOBOPOT BEIIECTB,

3oHaNMBHOCTH OHMOoCchepbl. OCHOBHBIC OMOTCOXUMUYECKHUE ITUKITBI

OMOMBI CYIITH. AJIIEMEHTOB, 30HAIBHOCTH OMOC(hEpHI,

Jlemoncmpayuu: OMOMBI.

Tabauywl u cxemwvl: «KpyroBopot OnuceIBaTh KPyroBOPOT BEILIECTB,

yraepoja B onocheper, «Kpyroopot OMOTreOXUMUYECKHE ITUKITBI a30Ta U

a30Ta B IPUPOICH yriepojia B 6uocdepe.
OOBICHATH MPUYUHY 30HATLHOCTH
ouocdepsl. [lepeuncnsaTs u
XapaKTEpHU30BaTh OCHOBHBIC OMOMBI
CyIIu 3eMIIH

4.7 | YenoBe4ecTBO YenoseuecTBO B Onochepe 3emiu. PackpeiBaTh cojiep:kaHre TEPMUHOB U

B Onocdepe 3emiu

AHTpPOIIOTEHHBIC H3MEHECHHSI
B Ouocdepe. ['modanbHbIe

MOHSTHH: AHTPOIIOTCHHBIC U3MCHCHUS,
AKOJIOTUYECKHUU Kpu3uc, r7100aJbHBIC
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HKOJIOTUYECKHUE MPOOIIEMBI.
Hemoncmpayuu:

Tabnuywvl u cxemol: «[IpumepHbie
AHTPONOTCHHBIEC BO3ACHCTBUA

Ha Ipupoay», « BaxxHelIne uCTOUHUKA
3arpsI3HEHUS BO3/1yXa U TPYHTOBBIX
Bo», «IlouBa — BaxkHeMIIas
cocTaBiisitoias ouocepo», «DaKTOPHI
Jerpaaanuu nousy, «IlapHUKOBBII
abdexT», «PakTopbl paIUOAKTUBHOTO
3arpsisHeHus ouocdepsn»; Kpachas
kaura P®, n300pa>keHus 0XpaHIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

MPOOJIEMBI.

Xapaktepru3oBaTh OMOC(EpHYIO POITH
YeNoBeKa.

[TpuBOAWTH IPUMEPHI AaHTPOIIOTCHHBIX
W3MEeHeHuH B 6nocdepe.

OreHnBaTh MOCIEACTBUS 3arPSI3HCHUS
BO3yIIIHOM, BOAHOM CPEIbl, U3BMEHCHUS
KJIMMATa, COKPaIICHHUS
O6ropa3zHooOpasusl.

dopMyIHpoBaTH COOCTBEHHYIO MTO3UIIHIO
M0 OTHOIICHUIO K II00aTbHBIM U
PErMOHAIBLHBIM 3KOJIOTHYECKUM
npo0semMaM, apryMeHTHUPOBATH CBOIO
TOYKY 3PCHHUSI.

Ha3piBaTh MpUYWHBI TOSBIICHUS
MIPUPOTOOXPAHHON ITHUKH,

pacKpbIBaTh 3HAUEHUE TIporpecca

TUTSI TIPEOI0JICHHUST DKOJIOTHYECKOTO
KpHU3HCca

4.8

CocyiiectBoBaHUE
MIPUPOJIBI U
YeJIoBeYeCTBa

CocyuiecTBOBaHUE TPUPOJIBI U
yesnoBedyecTBa. CoxpaHeHHE
OoropazHoo0Opasusi Kak OCHOBA
ycToitunBoctu 6mocdepst. OcHOBa
PaIMOHAIBHOTO yIIPABIICHHUS
MPUPOTHBIMHA PECYPCAMHU U UX
ucToiib30Banue. JlocTrmkeHns OnoIoruu
U OXpaHa MPUPOJIBI.

PackpsiBaTh copepkaHre TEPMUHOB U
MOHSITUI: PALMOHAIIBHOE
MIPUPOAOIIOIB30BAHNE, YCTOMUUBOE
pPa3BUTHE, KOIBOIIOLIUSL.
XapakTepu3oBaTh pallMOHAIBHOE
KCMOJIb30BaHUE IPUPOJHBIX PECYPCOB;
OCHOBHBIE TIOJIOKEHNS KOHUEIIIUH
YCTOMYUBOIO Pa3BUTHS
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Jemoncmpayuu:
Tabnuyvl u cxemwl: «buocdepa u
YEIIOBEK)

HToro yacoB 1o Teme 9
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 34
YACOB I10 I[TPOIT'PAMME
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