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denepanbHas pabouas mporpaMma o yaeoHomy npeamety «buonorus» (6a30BbIiiypOBeHb) (peaAMeTHAs 001acTh «ECTeCTBEHHO-HAYYHBIC TTPEIMETHI)
(Taylee COOTBETCTBEHHO — MPOTpaMMa 1o OMOJIOTHH, OMOJIOTHST) BKITFOUAET MOSICHUTENIFHYIO 3aIUCKY, COJIEpKaHHe O0yUeHHs, TUTAHUPYEMbIE pe3yJIbTaThl
OCBOCHHUS IPOTrPaAMMBI 110 OMOJIOTHH, TEMATHYECKOE IIJIAHUPOBaHUE.

[TosicHutenpHas 3amucka oTpakaeT oOIIHe LeIH U 3a/1a4K U3y4eHHs OMOJIOTUH, XapaKTEPUCTUKY MCUXOJIOTHUYECKUX MPEINOChUIOK K €€ U3YUCHUIO
00y4alolMMUCS, MECTO B CTPYKType Y4YeOHOro IUIaHa, a TakXe IMOAXO0Jbl K OTOOpY COJEep>KaHUs,K ONpEIesICHUIO IUIAHUPYEMbIX PE3yIbTaTOB.

Coneprxanue 00ydeHHs pacKphIBaeT COJCPKATEIbHBIC IMHUH, KOTOPHIC MIPEIAratoTCsl IS 00s3aTeILHOTO U3yYCHHS B KaXKIOM KJIacCe Ha YPOBHE
cpemHero o0Iero oopa3oBaHus.

HJ'IaHI/IpyeMI)Ie PE3YIbTAaTEI OCBOCHUS IIPOIrpaMMEI 110 ouonoruu BKIIIOYAIOTIIMYHOCTHBIC, MCTAIIPEAMETHBIC PE3YJIbTAaThl 34 BECh IICPHUO O6y‘leHI/IH Ha
YPOBHE CPEAHETO O6H_ICFO O6pa30BaHI/IH, a TaKXKC HNpCAMETHBIC JOCTHUKCHUA 06yqa101uer0051 3a Ka)KI[BIﬁ roa O6y‘IeHI/IH.

NOSICHUTEJTIbHAS 3ATTUCKA

[Ipu pa3zpaboTke nporpaMMsl 110 OMOJIOIMH TEOPETHUECKYIO OCHOBY IS OINpEAeNeHUsl MOAX0A0B K (POPMUPOBAHUIO COJIEPKaHUs yuyeOHOro mpeamera

«buonorus» cocraBunu: koHuentyanpHele nonoxeHus OI'OC COO o B3auMOOOYCIOBIEHHOCTH IieNied, COJAEp)KaHUs, pe3ylIbTaTOB OOY4YEHMS U
TpeOOBaHUI K YPOBHIO MOJTOTOBKM BBITYCKHHMKOB, MOJIOKEHUS 00 OOIIMX IENAX U MPHUHLUIAX, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI
cpeanero oOmiero oOpa3oBanust B Poccuiickoil ®@enepanuu, a Takxke MOJOXKEHU O crenupuke OMOJI0ruM, e€ 3HAaYeHUH B IO3HAHUM JKUBOW MPHUPOJIBI U
o0ecreyeHu! CYIECTBOBAHHs YesoBeuecKoro oodmiectBa. CorliacHO Ha3BaHHBIM IIOJIOKEHUSIM  ONpEAETICHbl OCHOBHBIE (YHKIHMH HPOTrpaMMBbl IO
O6uosIoruy U € CTpyKTypa.

[IporpamMma mo Ouosiornu Ja€Tr mpeacTaBieHHE O LensaX, o0 oOmieill crpaTterud OOy4YeHHsl, BOCHUTAHUS M pPa3BUTUS OOy4arOUIMXCA CpPEeACTBAMHU
y4eOHOro mpeamera

«buonorus», omnpexensier o00sg3aTeNbHOE IPEIMETHOE COJACp)KAaHHE, €ro CTPYKTYPY, paclpesieNeHHe Mo paszjelaM M TeMaM, PEKOMEHIYeMYIo
IMOCJICI0BATCIIBHOCTE U3YUCHUSA yqe6Hor0 Marcpuaia C y‘—IéTOM MCKIPEAMETHBIX W BHYTPUIIPCIMETHBIX CBS[SGﬁ, JJIOTUKH O6p330BaTeJ'H)HOFO mpormnecca,
BO3PACTHBIX OCOOEHHOCTEHN 00y4Jaromuxcsl.

B nporpaMme 1mo GMONOTHH TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMbBIM JINYHOCTHBIM, METAIIPEMETHBIM M MPEIMETHBIM pe3yJibTaTaM O0Y4YCHHUS B
(OpMHPOBAaHUN OCHOBHBIX BHUJIOB YU€OHO-TIO3HABATEIBHOM JEATEIbHOCTH/yU4eOHBIX TEHCTBHI O0YYAIOIIMXCS IO OCBOCHHUIO COJICPIKAHUS OMOJIOTUIECKOTO
o0Opa3oBaHMUsl.



B mporpamme o 6uosnoruu (1011 kmaccel, 6a30BbIi yPOBEHB) pealn30BaH MPUHIIAIT PEEMCTBEHHOCTH B M3yYEHHH OHMOJIOTHH, Onarogaps d4eMmy
B HEH NpocMaTpuBaeTCs HAINPABICHHOCTh HA Pa3BUTHE 3HAHUHM, CBSA3aHHBIX C (POPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, HEHHOCTHBIX
OpPHUEHTAIWMIA JTUYHOCTH, IKOJIOTUYECKOTO MBIIIJICHUS, TPEICTABICHHUA O 3I0POBOM 00pa3e KU3HHU U OEpPEeKHBIM OTHOIICHUEM K OKPYKAIOIIEH MPUPOTHON
cpene. [loaTomy Hapsiny ¢ u3ydeHHeM OOIIEOMOIOTHYECKUX TEOPUid, a TAKXKE 3HAHUN O CTPOCHHMH JKUBBIX CHUCTEM Pa3HOTO PaHra U CYIIHOCTH OCHOBHBIX
MPOTEKAIOIIMX B HUX MPOIIECCOB B MPOrpaMMeEno OUOJIOTHH YAeIeHO BHUMAaHKE UCIIOIb30BAHUIO OMyYEHHBIX 3HAHUH B TOBCEIHEBHOMKU3HHU JJIs PELICHUS
MNPUKIAAHBIX 3ada4, B TOM YHCIJIC: HpO(bI/I.TIaKTI/IKI/I HAaCJIICACTBECHHBIX 3a00Jy1eBaHUt YCJIOBCKA, MCAUKO-TCHCTUYCCKOIO KOHCYJIbTUPOBAHUA, O6OCHOBaHI/I$I
HKOJIOTHUYECKH IEJIECO00Pa3HOT0 MOBEACHUS B OKPYXKAIOIIEH MPUPOTHON cpenie, aHAIN3a BIUSHUS XO3IHCTBEHHOM JEATEIIbHOCTH YEJIOBEKa Ha COCTOSHHE
MPUPOAHBIX M HCKYCCTBEHHBIX 3KOCHUCTEM. YCHJIEHHWE BHHMaHHUS K IPUKIATHOW HANpaBICHHOCTH y4yeOHOro mnpeamera «buosorus» MmpoauKTOBaHO
HEO0OXOIMMOCThIO OOECTIeUeHUsI YCIOBHUM NIl peICHUs] OJJHOM M3 aKTyalbHBIX 3alad HIKOJIBHOTO OMOJIOrHYecKOro oOpa3oBaHus, KOTOpas Mperoiaraet
(dbopMupoOBaHHE Y 00YJAIOIIMXCSl CIOCOOHOCTH aIaliTUPOBATHLCS K M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCSI COBPEMEHHOTO MHUPA.

[IporpaMma mo OuoJIOrMM SIBISIETCSI OPUEHTUPOM JUISl COCTABJIEHUS pabOuMX IMPOrpaMM, aBTOPbI KOTOPBIX MOTYT MPEUIOKHUTH CBOM BapHaHT
MOCJICOBATEIPHOCTH M3YYCHHSI W CTPYKTYpPhl y4eOHOro Marepuwana, cBO€ BuiueHue myTedl QopmupoBanus y oOydatomuxcs 10-11 xmaccos
MPEAMETHBIX 3HAHUM, YMEHUN U CTIOCOO0B yUeOHOM NeATEIbHOCTH, a TAK)KE METOIMYECKUX PEIICHHH 3a]1a4 BOCIIUTAHUS U Pa3BUTHUS CPEIACTBAMU YIECOHOTO
npeamMera «buonorusy».

buonoruss Ha ypoBHe cpemHero ooOmero oOpa3zoBaHus 3aHMMaeT BaxHoe Mecto. OH oOecneunBaeT (QOpMHpPOBaAHHE Yy OOyYAIOUIUXCS
MIPEJICTABICHUI O HAyYHOU KapTUHEMHUPA, pacIIUpseT U 00001aeT 3HaHUS O )KUBOU MPHUPO/IE, €€ OTINYUTENbHBIX IPU3HAKAX — YPOBHEBOM OpraHU3aliy 1
HBOJIIOLIMM, CO3AAET YCJIOBUS JUIsl: TO3HAHUSA 3aKOHOB JKUBOW MHpPHUPOIbI, (GopmupoBaHUS (YHKIMOHATBHOM TPaAaMOTHOCTH, HABHIKOB 3/I0POBOTO H
6e301macHOro 00pasa >KU3HU, IKOJIOTUYECKOTO MBIIIIECHHUS, ICHHOCTHOT'O OTHOIICHHSI K )KUBOW MIPUPOJIE U YETOBEKY.

Bonbiroe 3naueHne OMOIOTHS UMEET TAKKe JIJISl PEelIeHUs] BOCIUTATENbHBIX U PA3BUBAIOIIMX 33/1a4 CPEJHEr0 O0IIero o0pa3oBaHus, COUATH3AIUN
oOyuatomuxcs. M3yuenue Ouonoruu obOecreyuBaeT yciuoBHS s (OPMUPOBAHUS HHTEIUIEKTYalIbHBIX, KOMMYHHUKAIIMOHHBIX M WH(GOPMAIMOHHBIX
HABBIKOB, 3CTETUYECKON KYIbTYpHI, CIIOCOOCTBYET MHTETPAIIMUA OMOJIOTUYECKUX 3HAHUH C MPEICTABICHUSIMH U3 IPYTHX y4eOHBIX MPEAMETOB, B YACTHOCTH,
¢busuku, xuMuu u reorpaduu. HazBanHbIe MON0XKEHU O MIpeIHA3HAYEHNH y4eOHOTOo npeaMera «bronaorusy cocTaBUiIn OCHOBY AJSONPEIEICHUS MTOIX0I0B
K 0TOOPY ¥ CTPYKTYPUPOBAHUIO €r0 COJIEPKaHus, IPEACTABICHHOTO B MPOTrpaMMe M0 OMOIIOTHH.

Ot60p conepkanus ydyeOHOro mpeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C MO3UIUMN KYJIbTYPOCOOOpPA3HOTO MOAXO0Ma, B COOTBETCTBHH C
KOTOPbIM O6yan-OIIII/I€C$I AOJDKHBI OCBOMTH 3HAHUA W YMCHHS, 3HAYUMBIC JJIA (bOPMI/IpOBaHI/ISI

o0mieil KyJapTyphl, ONpEeNIolie aJeKBaTHOE MOBEJCHUE YeIOBEKa B OKpYXarolled MpUpOIHON cpezie, BOCTpeOOBaHHBIE B MOBCEJHEBHOM JKHU3HU U
NpaKkTU4YecKoi aesTenbHocTH. Oco00e MECTO B 3TOM CHUCTEME 3HAHWH 3aHUMAIOT 3JIEMEHTHI COIepP)KaHUsl, KOTOpBIE CIyXaT OCHOBOW JJIsi (pOPMHUPOBAHUS
MPEJICTABICHUI O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHE MHUpPAa W IEHHOCTHBIX OpPUEHTAIUSAX JHUYHOCTH, CIOCOOCTBYIONIIMX TyMaHU3AIHH
OMO0JIOTNYECKOT0 00pa3oBaHusl.

CTpyKTypHpOBaHHE CO/ECP)KaHUS yueOHOTO MaTepuasia B IporpaMMe Mo OMOJIOTHU OCYIIECTBICHO ¢ YYETOM MPUOPUTETHOTO 3HAUYEHUS 3HAHUH 00
OTJIMYUTEIBHBIX OCOOEHHOCTSIX JKMBOW MPHUPONbI, O €€ YpPOBHEBON OpraHM3allM U 3BOJIOLMU. B COOTBETCTBUM C 3TUM B CTPYKTYype y4eOHOro
npeamera «buosorusy BBIICIEHBI CIEAYIOIIME COAEp)KaTeNbHble JIMHUU: «buonorus kak Hayka. MeTonapl Hay4dHOro mno3HaHMsA», «Kietka kak
Ouostornyeckas cucreMa», «Opranusm kKakOnonorudeckas cucremay, «CucteMa U MHOroo0pasue OpraHu4ecKoro Mupay,



«OBOJIIOLINA KUBOU IPUPOBI», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Llens u3ydenus: yaebHoro npeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIQJICHUE OOYYAIOUIMMHUCS 3HAHUSIMUA O CTPYKTYPHO-(YHKINOHAIHHON
OpTaHU3aIMH KUBBIX CUCTEM Pa3HOTO paHTa U MPUOOPETEeHNE YMEHHUH NCIOIb30BATh ATU 3HAHUS JIJIsl TPAMOTHBIX JICHCTBHI B OTHOIIEHUH 0OBEKTOB KUBOU
IIPUPO/IBI U PELICHUS Pa3IMYHbIX )KU3HEHHBIX TPOOIIEM.

I[OCTI/I)KGHI/IG eI U3y4CHUA yqe6H0ro nmpeameTa «buonorus» Ha 0a30BOM YPOBHE obecrneuynBaeTcs PEIICHUEM CIICAYIOIIUX 3aJa4:

OCBOCHHME O00YYarOIIMMUCS CUCTEMbI 3HAHUNA O OMOJOTMYECKHX TEOPHUSX, YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPABUIIAX, CIYKaIlIX
OCHOBOHM 11 (POPMHPOBAHUS TPEACTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPA, O METOAAX HAYYHOTO MO3HAHMSA, CTPOCHHH, MHOT00Opasuu U
0COOEHHOCTSIX JKUBBIX CHCTEM Pa3HOTOYPOBHS OPTaHU3AIMH, BBIJAIOIINXCS OTKPBITUSAX W COBPEMEHHBIX HCCIIEIOBAaHUAXB OMOJIOTHH;

q)OpMI/IpOBaHI/IC y 06yan01uHx051 IO3HABATCJIbHBIX, UHTCIIJICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEH B IMpoHeCCe aHaIN3a NaHHbIX O IIYTAX PAa3BUTHA
B 6I/IOJ'IOFI/II/IHay‘lHBIX B3TJI110B, H,Heﬁ 1 NIOAXOA0B K U3YYCHHIO JKHMBBIX CUCTECM PA3HOI'0 YPOBHS OpTraHU3allnN,

CTAHOBJICHUC Y 06y‘~IaIOH_II/IXC$I O6H.[€I‘/‘I KYJIbTYPHI, CI)YHKHHOH&HLHOﬁ I'PaMOTHOCTH, PA3BHUTHEC yMeHI/Iﬁ OOBACHATH U OLICHHUBATh ABJICHHUA
OKpYyXKaromero Mmupa JKUBOH IpUupoabl HAa OCHOBAHUH 3HAaHUU U OIIbITA, MMOJTYYCHHBIX ITPU U3YUYCHUHN 6I/IOJ'IOFI/II/I;

dbopMUpOBaHKE Y 00YJAIONINXCS YMEHUH HIUTFOCTPUPOBATH 3HAYCHUE OMOJIOTHYSCKUX 3HAHUN B MPAKTUYCCKON JICATEILHOCTH YEIOBEKA, PAa3BUTHH
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTHil;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOYKHOCTH TTO3HAHHSI YEIOBEKOM JKMBOHM MPHPOJIBI, HEOOXOAUMOCTH OEpEKHOTO OTHOUICHUS K HEH, COOMIOIeHUS
ATUYECKUX HOPMIIPH MPOBEAECHNN OMOJIOTUYECKUX UCCIEA0BAHNML;

OCO3HAaHUEC NICHHOCTHU OMOJIOTUYECKUX 3HAHUI AJId TIOBBIICHUA YPOBHSA AKOJIOTHYECKON KYJIbTYPBbI, IJIA Q)OpMHpOBaHI/IH HayYHOT'O MUPOBO33PCHUA;

MPUMEHEHUE TNPUOOPETEHHBIX 3HAHUW M YMEHUH B IOBCEAHEBHOW JXU3HU [JISl OLIGHKH IIOCJIEICTBUN CBOEH JESITENbHOCTH 10 OTHOULICHHIO K
OKpY>Karollen cpeae, COOCTBEHHOMY 3/10pOBbI0, 000CHOBaHHUE U COOJII0IeHNE Mep MPOPUIAKTUKN 3a00J1€BaHUM.

B cucreme cpennero obuiero obpasoBanusi «buonorus», usydaemas Ha 0a30BOM YpOBHE, SIBJISIETCS 00A3aTENbHBIM YYE€OHBIM MPEIMETOM, BXOJASALIMM B
coCTaBIIpeIMETHOM 00sacTu «EcTecTBEHHO-HayUHBIE ITPEIMETHD.

OO0r11iee YMCITO YaCOB, PEKOMEHIOBAHHBIX U M3ydeHus Ouosorun — 68 wacos: B 10 kimacce — 34 vaca (1 yac B Henmenio), B 11 kimacce — 34 yaca
(1 gac B Henen0).



COHEP>XAHUE OBYYEHUA

10 kaacce

Tema 1. buoJiorusi Kak Hayka

buonoruss kak Hayka. CBsA3b OHMOJOIMM C OOIIECTBEHHBIMHM, TEXHUYECKUMH U JPYTMMH €CTECTBEHHBIMHU HAyKaMH,
¢unocodueil, 3STUKON, ICTETUKONW U MpaBoM. Poiib Ononoruu B (OpMUpPOBAaHUM COBPEMEHHON HaydHON KapTuHbl Mupa. Cucrema
OMOJIOTHYECKUX HAYK.

MeToapl mo3HaHUS KUBOM NpUpObI (HAOIIOAEHHUE, SKCIIEPUMEHT, OIMCAHUE, U3MEPEHHE, KilacCu(UKalUs, MOJEIMPOBAHNUE,
cTaTucTUdeckas 00paboTKa JaHHBIX).

Hemoncmpayuu:
Ilopmpemui: Y. Japeun, I'. Mennens, H.K. Konbnos, J[x. Yorcon u @. Kpuk.
Tabauyvt u cxemol: «MeTOIbI TO3HAHUS )KUBOW TTPUPOIBI.

Jlabopamopnwie u npakmuueckue paoomai:
[Ipaktuueckas pabora Ne 1. «Vcnosnib3oBaHuE pa3IMUHBIX METOJOB MPU U3YUYECHUU OHMOJIOTHUECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cucTEMBbI U UX OPTraHU3ALUSA
JKuBbie cucteMbl (OMOCUCTEMBI) KaK TIpeAMET U3yueHUs: Onosioruu. OTIn4ue )KUBBIX CUCTEM OT HEOPTaHUUECKON TPUPO/IBI.
CpoiicTBa OuWocucTeM W UX pa3HooOpaszwe. YPOBHU OpraHu3allii OHOCHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKaHEBBIMH,
OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUI0BON, IKOCUCTEMHBIN (OMOTEOIIeHOTHYECKHH ), OnOoChepHBI.

Hemoncmpavyuu:
Tabauywl u cxemovl: «OCHOBHBIC TIPU3HAKH KU3HNY», « Y POBHU OpraHU3AINU KUBOUTIPUPOIBI.
Obopyoosanue: monens monekyisl [JJHK.

Tema 3. XuMu4yeckuii cOCTaB M CTPOEHUE KJIETKHU
XUMHUUYECKHUM COCTAB KJIETKH. XUMHUYECKUE AIIEMEHTBI: MAKPOAJIEMEHThI, MUKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbBIEC BEIIECTBA.
@DyHKITUY BOJIbI U MUHEPAIBHBIX BEIIECTB B KJeTKe. [loanepkanue ocMoTraeckorobananca.
benku. CoctaB U cTpoeHHe OeIKOB. AMHHOKHCIOTBI — MOHOMEpHI OenkoB. HezaMeHUMBbIE M 3aMEHHUMbIE aMUHOKHUCIIOTHI.
AMHMHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€NKOBOW MOJIEKYJbl (TMEpBUYHAS, BTOpUYHAs, TPETUYHAS W YETBEPTHUUHAS

CTPYKTypa). XUMHYECKHE CBOMCTBA OenKkoB. bromornueckue GyHKIUN OEIIKOB.
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depmeHThl — OuoNOruyeckue kKaraausaropbl. CTpoeHue QepMeHTa: aKTHUBHBIM UEHTp, cyOcTpaTHas CHeuu(pUYHOCTb.
Kodepmentsl. Butamunsl. Otnuunst epMEeHTOB OT HEOPTaHUYECKUX KaTaTu3aTOpPOB.

VYrneBonpl: MoHOcaxapunbel (TJIIOKO3a, pubo3a M Je30KcHpu003a), aucaxapuiibl (caxaposa, JIaKT03a) U MOJIMCAXAPHUIbI
(kpaxmail, TJIMKOTEH, 1IeJITI0103a). bruonornueckue GyHKIUN yTIeBOAOB.

Jlununer: Tpurnuuepunbl, Qgochomunuasl, crepouasl. ['napodunsHO-THAPOPOOHBIE CBOcTBA. buonorumueckue QyHKIUU
munuaoB. CpaBHEHUE YTIIEBOIOB, OCIKOB U JIUMUIOB KaK UICTOYHUKOB SHEPIHH.

Hyxneunossie kucnotel: JJHK u PHK. Hykneotuast — mMoHOMephl HyKJIEMHOBBIX KuciaoT. Ctpoenue u ynkiuu JIHK.
Crpoenue u pynkunu PHK. Buast PHK. AT®: ctpoenue u pyHKImu.

[Mutonorust — Hayka o kierke. Knetounas teopus — npuMep B3aUMOJCHCTBUS WA U PakTOB B HAYYHOM MO3HAHUU. MeToibl
M3YUYCHHUS KIIETKHU.

Krnerka kak nemocTtHas xuBas cucreMa. OOmye npu3HaKy KIETOK: 3aMKHYTas HapykHas memOpana, moisekyibsl JJHK kak
IeHETUYECKUH anmnapaT, CuCTeMa CUHTe3a Oelka.

Tunel KIETOK: 3yKapuOTHYecKas M Ipokapuotuyeckasd. OCOOEHHOCTHM CTPOEHMs MpOKapHoTH4YecKoW kieTku. Kierounas
cTeHka Oaktepuid. CTpoeHHE 2YKapUOTHUECKON KIIeTKU. OCHOBHBIC OTIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAas CTEHKA, TJMKOKAIMKC, WX (yHkumu. Ilnasmaruueckas memOpaHa, €€
cBoiicTBa U pyHkimu. [{uronnazma u e€ opranounspl. OqHomeMOpannbie opraHon bl kietku: JIIC, annapat ['oab1KH, TM30COMBI.
[lomyaBTOHOMHBIE OpPraHOMABI KIETKW: MHUTOXOHAPHHM, IIACTUIBL. [IponcxoxaeHne MUTOXOHApPUNA W TIACTUA. BHIbl muacTui.
HememOpanHble opraHouibl KJIETKH: pUOOCOMBI, KJIETOUHBIM LIEHTP, LIEHTPUOJIHM, PECHUYKH, KTYTUKH. DYHKIUM OPraHOU]IOB
KJIETKU. BKItoueHus.

Anpo — perynasTopHblil IeHTp kieTku. CTpoeHue sapa: saepHas 000J04Ka, KapuoIrsia3Ma, XpOMaTUH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcHoOpT BELIECTB B KIETKE.

JemoHncTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBaun, M. Illneiaen, P. Bupxos, /x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
K.M. bap.

[unarpammel: «PactipeneneHrne XMMHYECKUX DJIEMEHTOB B HEXKUBOM IIPUPOIELY,

«Pacripenenenne XuMU4ECKUX 3JIEMEHTOB B KUBOW MPUPOJEH.

Tabmuupr  u CXEMBI: «Ilepuonnyeckass Tabiuua  XUMHYECKHX JJIEMEHTOB,

«CTpoeHre MoJIeKyJibl BOJIbI», «brocunTes 0enka», « CTpoeHne MOJIEKYJbl OeKay,



«Ctpoenue pepmenTay, «HyknennoBsie kucnotel. JJHK», «Ctpoerue monexkynsl ATD»,

«CTpoeHrEe 3yKapuOTHYECKOW KIETKM», «CTpOeHuEe MKUBOTHOW KIETKW», «CTpOEHUE PacCTUTENIBbHOU KIEeTKH», «CTpoeHue
IPOKAPUOTUYECKON KIETKN», « CTpOEHUE fAlIpa KIETKN», «YTIAEBOABIY, «JIMIUIbI».

O6opyioBaHue: CBETOBOM MHMKPOCKOMN, OOOpYyJOBaHUE [UJIsi TPOBEJACHUS HAOMIOICHUNM, HW3MEpPEHUM, SKCIEPUMEHTOB,
MUKPOITpENapaThl paCTUTEIbHBIX, d)KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabopaTopHbIe U MPaKTUYECKUE pabOThI:

JlabopaTtopHas pabota Ne 1. «3ydeHne kKaTaIUTUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha IPUMEPE aMUJIA3bl WIIM KaTanas3bl)y.

JlabopaTtopHas pabota Ne 2. «/3ydeHne CTpOCHHS KIETOK PACTCHH, )KUBOTHBIX U OAKTEPHM 1MOJ MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpEnapaTax U UX ONUCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTD KJICTKH

OOMeH BellecTB, WK MeTa0oIu3M. AcCUMMIAIUS (TJIACTUYECKUT  OOMEH) M TUCCUMUIISIIUS (PHEPTeTUYECKU 0OMEH) — JIBE
CTOPOHBI €IMHOTO Tpoliecca MeTaboin3Ma. Posb 3aK0OHOB COXpaHEHUsI BEILIECTB M SHEPTUU B IOHUMaHUU MeTa0o0In3Ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIA U TeTepoTpodHbIi. Poibs (hepMeHTOB B 0OMEHE BEUIECTB U MPEBPALICHUU SHEPTUH B
KJIETKE.

®dotocunre3. CBeToBast U TeMHOBas (as3bl porocunresa. Peakuuu ¢gorocunresa. Ip¢dheKTuBHOCTS (HOTOCHHTE3a. 3HAUCHHE
(doTocuHTE3a A4 KU3HU Ha 3emiie. BrnusiHue ycioBuil cpeipl Ha (POTOCMHTE3 M CIOCOOBI MOBBIIIEHUS €r0 MPOJYKTUBHOCTU Y
KyJIbTYPHBIX PaCTEHUM.

XeMmocuHTe3. XeMOCHHTE3UPYIoIe OaKTepuu. 3HaUYeHUE XeMOCHUHTE3a JIJIsl KU3HU Ha 3emIie.

DHepreTudyeckuii oOMeH B KieTke. PacuienieHue BEUIECTB, BBIACICHHE M aKKyMYJIMpPOBAHHME HEPIMU B KIETKE. JTarlbl
sHepreruyeckoro oomena. ['nmukonus. bpoxkenue u ero Buabl. KuciopogHoe OKUCIEHHE, WK KIETOYHOE AblxaHue. OKUCIUTEIbHOE
dhochopunupoBanue. IhHEKTUBHOCTH IHEPTETHUECKOTO OOMEHa.

Peakiuun matpuuHoro cuntesa. ['enermueckas mHpopmanus m JIHK. Peanusanus renernueckoid MHQOpManuu B KIETKE.
I'enetnueckuii xkox u ero cBoicTBa. Tpanckpunums — Marpuusblii cuHTe3 PHK. Tpanchsuuss — OuocuHTe3 Oenka. DTarmbl
Tpaucisiuu. KonupoBanvue aMuHOKuCIIOT. Poms pubocom B OuocuHTe3e Oemnka.

Hekinerounsle ¢opmbl xku3HU — BUpychbl. Mctopusi otkpbiTusi BupycoB (.M. MBanoBckuit). OCOOEHHOCTH CTPOCHHUS U
KU3HEHHOTO IMKJIa BUpYycoB. bakrepuodaru. bone3sHu pacTeHuil, >KMBOTHBIX W 4YEJIOBEKa, BbI3bIBa€Mble BHpycamu. Bupyc
ummyHoaeduiuta yenoeka (BUY) — Bo3oynurens CIIM]/la. OOpatHast TpaHCKpuTIUs, peBepTa3a u uHrerpasa. lIpodunakrruka
pacnpocTpaHEeHUsl BUPYCHBIX 3a00JIEBaHUIA.



JlemoHCTpanumu:

[Toptpetsr: H.K. Konbnos, /.. UBanosckun, K.A. Tumupszes.

Tabmuupl u CXEMBI: «Tuner nuTaHus», «Metabonuzm», «MUTOXOHIPUSY,

«OHEPreTUYECKU 0OMEHY, «Xnopomnact», «Dorocunted», «Ctpoenue JJHK»,

«Ctpoenue n GyHKIHMOHUpPOBaHUE TeHa», «CuHTEe3 Oenkay, «[ eHeTHIecKuit Ko,

«Bupyce», «bakrepuodarn», «CTpoeHue u YKA3HECHHBIN LUKJI BHUpYyCa CIIM[a, Oakrepuodaray, «Permnmukamus
JTHK».

OOopynoBanue: Monenu-anmmkanuu — «Yasoenue JIHK wu TPAHCKPUIILUS,

«buocunres 6enkay, «CTpoeHHe KIETKN», MoJesb cTpykTypbl JTHK.

Tema 5. PazMHOKeHUe U MHAUBUAYAJIbHOE PAa3BUTHE OPTaHNU3MOB

KiieTounbIii nuKi, WK sKU3HEHHBIN UK kiaeTku. Matepdasza u mutos. [Iponeccsl, mporekaroniue B uuTepdasze. Perukanms —
peakiuss MatpuuHoro cuHteza JIHK. Ctpoenne xpomocom. XpOMOCOMHBIA HaOOp — KapuoTHN. J[MIUIOUIHBIA W TarIOWIHBINA
XpOMOCOMHBIE€ Habopbl. XpoMatusl. L{luTonornyeckne 0CHOBBI Pa3MHOXKEHUSI MUHIMBUIYAIBHOTO PA3BUTHUSI OPTaHU3MOB.

Henenue knetkn — muto3. Ctaguu mutosa. [Iporecchl, mpoucxoasmue Ha pa3HbIX CTaIUAX MHUTO3a. BHOJIOrMYecKHil CMBICT
MHTO3A.

[Iporpammupyemasi THOEIb KIETKU — allONTO3.

dopMbI pa3MHOKEHHSI OPTraHU3MOB: O€crojioe M ToJI0BOe. Buabl O6ecrnosoro pa3MHOXKEHHS: JEJICHHEe HaJBOE, MOYKOBAHUE
OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHKUE, BETeTaTUBHOE pPa3MHOXKEHHE. VCKYyCCTBEHHOE KJIOHMPOBAaHUE OPTaHU3MOB, €ro
3HAYEHHME JJISI CENICKIMH.

[TonoBoe pa3MHOXKEHUE, €ro OTJIIMYUS OT OECIIOJIOrO.

Meito3. Ctaguu meioza. IIporiecchl, mpoucxoasiiyme Ha ctaauax Meio3a. [loBemenne xpomocoMm B meiosze. Kpoccunrosep.
buonornuecknit CMbICIT ¥ 3HAYCHUE MEN03a.

["ameTorenes — mpoiiecc 00pa3zoBaHUs MOJOBBIX KJIETOK y )KUBOTHBIX. [10JIOBBIE JKee3bl: CEeMEHHUKH U ssudHukn. OOpa3oBaHue
U pa3BUTHE IMOJOBBIX KJIETOK — TaMmeT (CrepMaro3ou[l, SHUIIeKJIeTKa) — crepMaToreHe3 W ooreHe3. OCOOEHHOCTH CTPOEHUS
SMLEKIETOK U criepMaTo3ou10B. OmmogoTBopeHue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpHOTeHe3). DTallbl SMOPUOHAIBHOTO Pa3BUTUS Y
MMO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHHE, TacTpyssius, opranoreHes. I[loctamOproHambHOE pa3BUTHE. THIBI MTOCTIMOPHOHAIBHOTO
pa3BUTHS: TpsMoe, HempsiMoe (TMUYMHOYHOE). BnmsHMEe cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIHOCOOHBIE BBI3HIBATH
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BPOXKIAEHHBIE YPOICTBA.
Poct u pa3Butue pactenuil. OHTOreHe3 BETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH, CTaAUU Pa3BUTHSL.

Hemoncmpayuu:

Tabnuyvt u cxemvi: «DOpPMBI PA3MHOKCHHS OPTraHU3MOB», «J/[BOMHOE OIUIOJOTBOPEHHE Yy IIBETKOBBIX PACTEHUI,
«BereratnBHOE Pa3MHOKEHHUE PACTCHUINY,
«Jlenenue kneTku 6akTepuitn, « CTpoeHHE MOJOBBIX KIETOK», «CTpOeHHE XPOMOCOMBI,
«Knerounslii 1ukn», «Pemmmkamusa JHK», «Mwuto3z», «Meho3», «IIpsmMoe u HempsiMmoe pasButue», «lamerorenes y
MJICKOITUTAIOIIMX U YeJIOBeKa», « OCHOBHBIC CTaJUM OHTOTCHE3a.

Obopyodosanue: MUKPOCKOI, MHKpompenapaTsl «CrepMaTo30uabl MICKOTUTAIOMIETO», «SHIEKIeTKa MIIEKOMUTAIOIIETOY,
«KapunokuHnes B KJIeTKax KOpPEIIKa JIyKa», MarHUTHas MoJelb-aniukanus «Jlenenue knetkn», moaens JJTHK, monens meradaznoi
XPOMOCOMEBI.

Jlabopamopuvle u npakmuueckue paoomol:
JlaboparopHas pabota Ne 3. «HaGmrogeHne MuTo3a B KJIIETKaxX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.
JlabopartopHast paboTa Ne 4. «M3ydeHre CTPOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX MHKpOIIpErapaTaxy.

Tema 6. HacjieACTBEHHOCTh M U3MEHYHMBOCTH OPraHU3MOB

[Ipeamer u 3amaum reHeTuku. Vctopusi pa3BuUTHS TeHETHKUA. POib LUTONOTHH U SMOPHOJIOTUUA B CTAHOBJIICHUM T€HETHKH.
Bxnan poccuiickux u 3apyOeKHBIX YYEHBIX B pa3BUTHE I'EHETHKHW. MeETo/bl TeHeTHKH (THOPHI0IOTHYSCKHUM, IIUTOTeHeTUYSCKUH,
MOJICKYJISIPHO-TeHeTHYeCKHii). (OCHOBHBIC TE€HETHYCCKHE TIOHATHS. | eHeTHdyecKass CHMBOJIMKA, HCIOJNb3yeMas B CXEMax
CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAacJeJOBaHUS IMPU3HAKOB, ycTaHOBJIeHHble [. MenaeneM. MoHOruOpugHOE CKpelIMBaHue. 3aKOoH
eAMHO-00pa3usi TUOPHUIOB MEPBOTro MoKosieHus. [IpaBuino goMuHMpPOBaHUA. 3aKOH pPACIICITICHUS MPHU3HAKOB. ['MMoTE3a YMCTOTHI
rameT. [lonHOe 1 HenoJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe cKpeuuBaHue. 3aKOH HE3aBUCUMOIO HaclieOBaHUs NpPHU3HAKOB. LluTOoreHernyeckre OCHOBBI AUTUOPHUIAHOIO
CKpeIllUBaHUsA. AHaIU3UpYIolllee CKpelnBaHue. Mcnonb3oBaHWE aHAIM3UPYIONIETO CKPELIMBAHUS [JIs ONpEAeTCHUsS TeHOTHNa
ocoomu.

CueruieHHoe HacnenoBanue npusHakoB. Pabota T. Moprana no cuernjieHHOMY Hacie0BaHuIo0 TeHoB. Hapymienue cuernenus
I'E€HOB B PE3YJIbTaTe KPOCCHUHIOBEPA.



XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. [ eHeTnueckue KapThl.

['enernka nosa. XpoOMOCOMHOE ONpeneseHue NoJjia. AyTOCOMBI U TOJIOBBIE XPOMOCOMBL. ['OMOramMeTHbIe U reTeporaMeTHbIE
oprann3Mbl. HacinenoBanve npu3HaKoB,CHEIUIEHHBIX C TIOJIOM.

M3meHunBOCTh. BUIbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAs. Posibcpeipl B HEHACIEACTBEHHOW N3MEHUNBOCTH.
XapakTepucTuka MOAM(PUKAIMOHHON M3MEHYMBOCTU. BapuallMoHHBIM psa U BapuallMoHHas KpuBas. Hopma peakiuu npusHaka.
KonnuecTBeHHbIC 1 KaUeCTBEHHBIE MPU3HAKU U UX HOpMa peakiuu. CBoHcTBaMOIN(DUKAIIMOHHON U3MEHUNBOCTH.

HacnencTBenHas, win reHOTUIMYECKast, U3MEHYUBOCTh. KOMOMHATHBHAsA U3MEHUMBOCTh. Mel03 U M0JIOBOM MpoliecC — OCHOBA
KOMOMHATUBHON WM3MEHUMBOCTH. MyTalnoHHas U3MEHUMBOCTh. Kiaccugukanus MyTauuid: T€HHbIE, XPOMOCOMHbBIE, T€HOMHBIE.
Yacrota u npuyuHbl MyTanuidi. MytareHHbsie (QakTopbl. 3aKOH TOMOJOTHYECKUX PSAOB B HAclIeACTBEHHON m3MeHunBoctu H.U.
Basuiosa.

BuesnepHas HacIeACTBEHHOCTh U U3MEHUYHBOCTD.

['enetuka uenoBeka. Kapuotun denoBeka. OCHOBHbIE METOJIbI TE€HETUKHM YEJIOBEKA: NEHEAJIOrMYecKuid, OJIM3HELOBBIH,
LUTOTEHETUYECKUN, OMOXMMHUYECKHUM, MOJEKYyJIsApHO- TeHeTudyeckuil. COBpEeMEHHOE OIpe/eleHHEe T€HOTHIA: MOJHOT€HOMHOE
CEKBEHUPOBAHKE, T€HOTUIIMPOBAHUE, B TOM uucie ¢ nomoueto [1[[P-ananu3a. HacneactBeHHble 3a00/IeBaHUS YEIOBEKA: T€HHBIE
0o0J1e3HH1, 00JIE3HU C HACJIEACTBEHHOMN

MPEAPACIIONOKEHHOCTbIO, XPOMOCOMHBIE O0Je3Hu. CoMaTthyeckue U reHepaTtuBHble MyTaluu. CTBOJOBbIE KIETKH. [IpuHUUIBI
310poBOro oOpa3za JKM3HHU, JAMATHOCTUKH, NPOGUIAKTHUKKA M JICYEHHUS TEHETHYEeCKUX OosiesHed. MenuKo-reHeTH4ecKoe
KOHCYJIbTUpOBaHUE. 3HaU€HHE MEAUIIMHCKON T€HETUKH B MIPEIOTBPALLEHUH U JICUEHUU FeHETUYECKUX 3a00JIeBaHUN YelloOBeKa.

Jemoncmpavyuu:

Ilopmpemwi: I'. Mengaens, T. Mopran, I'. ne ®pu3s, C.C. YerBepukos, H.B. Tumodeen-Pecorckuii, H.11. BaBusos.

Tabnuyvt u cxemovl: «MOHOTHOPUIHOE CKPEIIMBAHME M €ro IMTOICHETHYECKash OCHOBa», «3aKOH pacCIICIJICHUs U €ro
[IUTOTEHETUYECKasi OCHOBA», «3aKOH YMCTOTHI TaMmeTy», «Jlurubpumnoe ckpemmBanuey, «lluTomornueckre OCHOBBI TUTHOPUHOTO
CKpemuBanus», «Menos», «B3auMonencTBUE aJUICNIbHBIX T€HOB», «l'€HETMYECKHE KapThl PACTCHUN, KUBOTHBIX W YEJIOBEKA»,
«l'eHeTnka momna», «3aKOHOMEPHOCTH HACJIE€JAOBaHUA, CIEIUICHHOTO C MOJoM», «KapuOoTuIbl 4YenoBeKa M >KUBOTHBIX», «Buabl
U3MEHUMBOCTHY, «MonudukanmonHas wu3MeHYMBOCTHY, «HacnenoBanme pesyc- ¢akropa», «['eHeTHKa Tpynm KpoBWY,
«MyTarmoHHas U3MEHUUBOCThY.

Obopyoosanue: Monenu-ammiukanun «MoHorubOpumHoe ckpemmBanuey, «Hemomnoe pomuHMpoBaHuey», «JlurudbpumgHoe

ckperuBanuey, «llepekpéct xpomocom», MUKPOCKOIT B MUKpompenapat «Jlpozoduna» (Hopma, myranuu GOpMbl KPbUILEB U
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OKpacku Tena), repoapuii «I'opox moceBHON.

Jlabopamopnuie u npakmuueckue paoomoi:

JlabopatopHas pabora Ne 5. «M3yueHue pe3yinbTaTOB MOHOTHOPUIHOTO HUIUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(DUIIbI
Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopHas pabora Ne 6. «3ydyenne mMoauduUKaAIMOHHOW W3MEHYMBOCTH,IIOCTPOCHHE BAPUAIIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOW».

JlaGopatopHas pabota Ne 7. «AHanu3 myTtanuil y apo30o¢uisl Ha TOTOBBIXMHUKPOIIpENapaTaxy.

[TpaxTrueckas pabota Ne 2. «CocTaBieHne 1 aHaJIU3 POJOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenexknus oprann3MoB. OCHOBBI OHOTEXHOJIOTHH

Cenexuys Kak HayKa U MPOLECC. 3apOKICHUE CEeJIEKIMU U JoMecThkanus. Yuenue H.J. BapuiioBa o neHTpax NpoUCXOKIACHUS
¥ MHOT000pa3ust KyJIbTYpHBIX pacTeHUi. LIeHTpbl IpoucXoxkaeHus: JOMalIHUX XKUBOTHBIX. CopT, MOpoJa, ITaMM.

CoBpeMeHHbIE METOAbl CeNeKIMH. MaccoBbIi U MHIUMBUIYAIbHBIA OTOOPHI B CEJIEKIMH PACTEHUN U KUBOTHBIX. OIllEHKa
sKcTepbepa. bim3koponcTBeHHOE ckpenuBaHue — MHOpuAMHr. YUncras nuHusg. CkpenMBaHUE YHUCTBIX JMHUNA. ['eteposuc, uimum
rubpuaHas cuna. HepoactBeHHoe ckpemmBaHue — ayTOpuauHr. OtnanénHas ruOpuauzanus v e€ ycnexu. MCKycCTBEHHBIH
MyTareHes U MOoJIy4eHUe MTOIUIUIOUI0B. JJOCTHKEHNS CENeKIIMU PACTEHUH, dKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomorus Kak oTpaciab MPou3BOACTBA. ['eHHas mHxkeHepus. Jtamnbl co3nanus pekomonHanTHo JIHK u TpancreHHbIX
oprann3MoB. KierouHass mHXeHepusl.

Knerounsie  KynbTypbl.  MUKPOKIIOHaNIBHOE  pa3sMHOXEHME  pacTeHui.  KIIOHMpOBaHHE  BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. OJKOJIOTMYEeCKHE U 3Thdyeckue mnpobieMbl. 'MO — reHeTmdecku Moau(UIMPOBAHHBIE
OpPraHU3MBI.

Hemoncmpavyuu:
Ilopmpemwi: H.WU. BaBunos, U.B. Muuypum, I'.Jl. Kapneuenko, M.®. NBanoB.
Tabauyvt u cxemol.: kapTa «L{eHTpBI MPOUCXOXKACHUS U MHOTO0Opa3us KyJbTYpPHBIXpAacTeHUIN», «Ilopoabl  qomMantHux
KUBOTHBIX), «Copra KYJbTYPHBIX pacTeHHUI»,
«Otnanénnas ruopuau3anus», «Padoter akagemuka M.®. BanoBay, «llomummonausy,
«O0bekThl  OmoTexHosorum»,  «Knetounele  KyJabTyphl W KJIOHHPOBAHHUEY,
«KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.
Obopyoosanue: MyJSKY TIII0JI0B U KOPHEIUIONOB JUKUX (POPM M KYJIBTYPHBIXCOPTOB pacTeHU, repOapuit
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«CenbCKOX035MCTBEHHBIC PACTCHUS.

Jlabopamopnuie u npakmuueckue padomol:
Okckypeusi «OCHOBHBIE METOJIbI M JOCTUXKEHHUS CEJIEKIIUN PACTEHUI U dKUBOTHBIX (HA CENEKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO
bepMy, COPTOUCHBITATENbHBIN YYacTOK,B TEIUIMYHOE XO3IMCTBO, 1a00paTOPHIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBonrouMOHHAS OHOJIOTHUS

[TpennochlIKu BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpHH. OBONIOIMOHHAS Teopusi U e€ Mecto B Ouonornu. Brnushue
HBOJIIOIIMOHHOM TEOpUH Ha Pa3BUTHE OMOJIOTHH U IPYTUXHAYK.

CBunerennscTBa 3BOIIONMH. [[aleOHTOIOrHYECKUE: TTOCIEN0BATENIBHOCTD MOSBIEHUS BUIOB B NAJICOHTOJIOTMYECKOM JIETOIHCH,
nepexoaHsie popmel. buoreorpaduueckue: cxoAacTBO U paznuune GayH u (aop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W pa3iuuus SMOPHOHOB pa3HBIX BHUJOB TO3BOHOUYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE:
TOMOJIOTUYHBIC, AHAJIOTUYHBIC, PYIMMEHTApHBIC OpraHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO MEXaHHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX METa0O0JIMYECKHX MyTEH Y BCEX OPraHU3MOB.

OpomonmonHas teopust Y. [lapuHa. [Ipeanochuikn BO3HMKHOBEHHS AapBUHU3MA. [[BMKYyIIME CHIIBI 3BOJIIOLUUAHA BUOB IO
JapBuHy (M30bITOUHOE PA3MHOKEHUE MTPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS N3MEHUUBOCTh, OOpb0a 3a CyIlIeCTBOBAHUE,
€CTEeCTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosouu (CTI) u e€ ocHOBHBIE MOJ0KeHU. MukpoasBotouus. [lonmynsius kak eauHuLa

BHUJA U 3BOJIOLIUU.

JBwxyue cuiibl (GakTophbl) SBOJIIONUU BHAOB B MOpupoie. MyTallmOHHBIM MNPOLECC U KOMOWHATUBHAS H3MEHUYHUBOCTD.
[lonynsaunoHHBIE BOJHBI U Apeid reHoB. N3omsauus uMurpanus.

EctectBeHHbIl 0TOOP — HAMTPABIISIONIH (hakTOp IBOTIOIIH. DOPMBI €CTECTBEHHOTOOTOODA.

[IpucnocoO6neHHOCTh  OpPraHU3MOB Kak  pe3yiabTaT odBojitonuu. [lpumepbl  mpucnocoOneHUd Yy~ OpraHU3MOB.
Apomoph o3l 1 HAKO-aJanTaIiuH.

Bun u Bunoo6paszosanne. Kpurepuu Buga. OcHoBHBIE (OpMBI BUA000pa30oBaHuUs: reorpaduieckoe, IKOJIOTHIECKOE.

MakposBomorusi.  DopMmbl  IBONIONUU:  (QuiieTHYecKas,  JIUBEpPreHTHas, KOHBEpPIreHTHas, napayijiebHasl.
HeoGpaTtumMocTs 3BOJIOIIY.

[IpoucxokneHne OT HeCNeNUATM3UPOBAHHBIX MpeakoB. [Iporpeccupyromascnenuanu3anis. AJanTUBHAS pagralius.
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Hemoncmpavyuu:
Ilopmpempwi: K. JIunneit, XK.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap,3. I'ekkenb, @. Mromnep, A.H. CeBepiios.
Tabnuyst u cxemovl: «PazBuTne OpraHMYecKoro Mupa Ha 3emiie», «3apOoAbIIIUIO3BOHOYHBIX KUBOTHBIX», «APXCONTEPUKCY,
«Dopmbl OOpHOBI 3a CYIIECTBOBAHUE,

«EcTtecTBeHHBI 0TOOP», «MHOroodpasue coproB pacteHui», « MHOrooOpasue nopoIKUBOTHBIXY, «ITomymsumny,
«MyTanuoHHass W3MEHYHUBOCTH», «ApomMop(do3b»,
«Unnoanantaumn», «O01mas nereHepauus», «/IBuxyime cuisl sBomounny», «Kapra-cxema MapuipyTa IIyTeIIeCTBUS
4. JapBuHay, «boprba 3a CYLLIECTBOBAHUE,
«IIpucnocoOIEeHHOCT, ~ OpPraHU3MOBY, «['eorpaduueckoe  BHmOOOpa3zoBaHHEY,

«IKOJOTUYECKOE BUI000PA30BAHUE.

Obopyoosanue: KOMIEKIUS HACEKOMBIX C Pa3IMYHBIMU THIAMHU OKpPAacku, HaOOp IJIOJOB U ceMsiH, kKosutekius «lIpumepbl
3alUTHBIX TPUCIIOCOOJIEHUN Yy JKHUBOTHBIX», MOJeNb «OCHOBHBIE HaIlpaBJICHUS SBONIONUN», 00bEMHas Mojaenb «CTpoeHue
rOJIOBHOT'O MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckass kapra mmupa, KoOJUIEKIUS «DOpMBI COXpAaHHOCTH HCKOMAEMBIX >KMBOTHBIX W PACTEHUN», MOJEIH
anmuukanus «llepekpéct xpomocom», BiaxkHble npenapatsl «Pa3BuTie HacekoMoroy, «Pa3BuTHe JIArymku», MUKpoIrpenapar
«Ipozoduna» (Hopma, MyTanuu GOpMbI KPbUIbEB U OKPACKU TEJA).

Jlabopamopnwie u npakmuueckue paoomai:
JlabopaTtophas pabota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POTOTUIECKOMY KPUTEPUIOY.
JlabopatopHas pabota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Man €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU HA 3emuie

JloHay4dHble TPECTABJICHUS O 3apOXKIACHUU >KU3HU. HaydHble TMIOTE3bl BO3ZHUKHOBEHHUS >KU3HU Ha 3emJiie: aOuoreHe3 U
naHcnepmusi. XUMHUECKass SBOJIONUS. AOUOTEHHBIN CHUHTE3 OpPraHMYECKHX BEIIECTB M3 HEOPTraHUUYECKUX. DKCIEPUMEHTATbLHOE
MOATBEPXKACHNE XUMHYECKON 3Boioruy. HadambHble 3Tambl Omonormdeckoi spojroruu. 'mnoreza PHK-mupa. ®@opmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3SHUKHOBEHHUE MPOTOKIECTKHU. [lepBble KIETKH U UX 3BOIIOLMS. DOpMHUPOBaHUE OCHOBHBIX TPYII KUBBIX
OPTraHUu3MOB.

Pa3Butne xu3Hu Ha 3emusie 1o 3pam W nepuoaam. Karapxeil. Apxeiickasu nporepo3oickas pbl. [laneo3oiickas 3pa u
e€ Mepuoibl: KEMOPHUICKUN, OPAOBUKCKHUM,CHITYpUICKUIN, JT€BOHCKUN, KAMEHHOYTOJIbHBIHN, TEPMCKUH.
Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.
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Kanno3zornickas opa u €€ nepuoabl: MaJIeOreHOBbIN, HEOT€HOBBINM, AaHTPOIIOT€HOBBIN. XapaKTEPUCTUKA KIMMaTta u
re0JOrM4eCKUX npoueccoB. OCHOBHBIE 3Talbl BOJIIOLMU PACTUTEIBHOTO U )KUBOTHOI'O MUDA.
ApoMop(}o3bl y pacTeHHI U )KUBOTHBIX. [10siBlIeHME, paclBET U BBIMUPaHUE IPYIII KUBbIX OPTaHNU3MOB.

Cucrema OpraHuYeCcKOro MMpa Kak OTpakeHue 3BOouU. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

OBOJIIONMS  YEJIOBEKA. AHTPOIIOJNIOrUs KaK Hayka. PazBuTHe NMpencTaBiIeHUN O POUCXOKICHUHN YeJIoBeKa. MeToabl N3y4eHUs
aHTpornorese3a. CxoJcTBa U pa3In4usA4YesIOBEKa U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHHUE YEIOBEKA.

JBuoxyue cuibl (pakTopbl) aHTpornoreHesa. HacnencTBeHHas H3MEHUMBOCTh M €CTECTBEHHBIN 0TOOp. OOLIECTBEHHBIN 00pa3
’KU3HU, U3TOTOBJIEHUE OPYJIUI TPYAA,MBIIIICHUE, PEUb.

OCHOBHBIE CTaAWM W BETBU DBOJIIOLMM YEJIOBEKA: aBCTpAIONUTEKH, YUenoBek ymensiid, YenoBek npsmoxoasmmii, Yemnosek
HeaHaepTanbckuii, YenoBek pa3ymHbli. Haxogku HCKOMaeMbIX OCTAaTKOB, BpEMs CYLIECTBOBaHMs, 00JIaCTh paclpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 *KU3HHU, OPYIUsl.

Yenoseueckue pachl. OCHOBHbIE OOJBIIME pachl: €BpomNeouaHas (€Bpa3uiickas), HErpo-aBCTpalouAHas (SKBaTOpHAJbHAs),
MOHIroJION/IHAsA (a3uaTcKo-aMepUKaHCKas). YepThl MNPHUCIOCOOTIEHHOCTH MPEACTABUTENEH YENIOBEYECKHX pac K YCJIOBHSM
cyliecTBoBaHMs. EnnHCTBO yenoBeueckux pac. Kpuruka pacusma.

Jemoncmpayuu:

Ilopmpempwi: ®@. Penu, JI. ITactep, A.1. Onapun, C. Muep, I'. FOpu, Y. JapBuH.

Tabnuyvr u cxemvi: «Bo3HukHoBeHue COJIHEUHON CHCTeMbl», «Pa3BUTHEOPTraHUYECKOTO MUpay,
«PactutenbHas  kJetkay, <« KuBoTHas KJIETKaY,

«IIpokapuoTnueckass kjieTka», «CoBpeMEHHass CHUCTEMa OPraHuyeckoro Mupay», «CpaBHEHHE aHATOMHYECKHUX YEPT CTPOCHUS
YeJI0BEKa M YeJIOBEKOOOpa3HbIX 00€3bsiH», « OCHOBHBIE MECTA MAJIEOHTOJIOTMYECKUX HAXOI0K MPEAKOB COBPEMEHHOIO YEJIOBEKaY,
«/lpeBHeimme moan», «JpeBHue moan», «llepBeie  coBpemMeHHbIE — THOAN», «HemoBEUECKHE pACHD.

Obopyoosanue: wmynsxu «lIpoucxoxnenue denoBeka» (OIOCTBI aBCTpaJIONUTEKa, MHUTEKAHTPOIA, HEaHJepTajblia,
KpPOMaHbOHIIA), CJICTIKM WM W300paKEHHUS KaMEHHBIX OpYAUN MEepBOOBITHOTO YeloBeKa (KaMHU-4ONIephl, pyoOuia, ckpebna),
reOXpPOHOJIOruYecKas Tabiuila, KoJuieKuus «QopMbl COXpAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

Jlabopamopnuie u npakmuueckue paoomoi:
[Ipaktrueckas padora Ne 1. «3yueHne HCKONAaeMbIX OCTATKOB PACTEHHUM U JKMBOTHBIX B KOJIJIEKLIUSIX).

DKcKypcus «DBOIIOLMS OPTAaHUYECKOT0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIMUIN KpaeBeAUEeCKUl My3€el).

13



Tema 3. OpranusMsbl U OKpY:KaOIas cpeaa

DKoJorus Kak Hayka. 3aJaud U pas3zieiibl 3KOJOruu. MeTo bl HKOJIOTHYECKUX UCCIENOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHNE
COBPEMEHHOI0 YEJIOBEKa.

Cpenbl 0OMTaHMSI OPraHU3MOB: BOJHASI, HA3€MHO-BO3/1yIIIHAs, TOUYBEHHAs, BHYTPUOPTaHU3MEHHAsI.

Okonoruueckue (axtopsl. Knaccudukaiusi 3xonorudeckux (paxTopoB: aOuoTHUecKHe, OMOTHYECKHE W aHTPOMOTCHHBIC.
JleiicTBHE SKOIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI.

Abuotnyeckue (QaxkTOphl: CBET, TEMIIEparypa, BIaXKHOCTb. Poromepuoausm. [IpucnocobieHuss OpraHu3MoOB K JIEHCTBHUIO
abuoTnueckux (pakTopoB. bruosornyeckue puTMBI.

buotnueckue ¢akropbl. Buasl OMOTHYECKHMX B3aMMOACHCTBHI: KOHKYPEHIMS, XHUIIHUYECTBO, CHUMOHO3 U €ro (OPMBL
[Tapa3uTu3Mm, Koomeparus, MyTyajJu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HaUE€HUE
OMOTUYECKHUX B3aMMOAECHCTBUM JIsl CYIIECTBOBAHUSI OPIaHU3MOBB IMPUPOJHBIX COOOIIECTBAX.

DKOJOrM4ecKHe XapaKTepUCTUKU Momysiuud. OCHOBHBIE MOKa3aTeNlu MOMYJIALUU: YUCICHHOCTh, INIOTHOCTh, POKIAEMOCTb,
CMEPTHOCTb, TPUPOCT, MUTpaIus. JnHaMuKa YUCIEHHOCTH TOMYJISIIIAK U €€ PerysaIusl.

Jemoncmpayuu:

Ilopmpempsi: A. I'ym6onbar, K.®. Pynse, O. I'ekkerns.

Tabauywvl u cxemsi: xapra «lIpupoansie 30Hb1 3eminy», «Cpenbl 0OOUTaHUsA OpPraHu3MoBy, «Potonepuoausmy, «llomynsauuny,
«3aKOHOMEPHOCTH POCTA YNUCICHHOCTH MOMYJIAUUN UHPY30puu-TyheabKn», «llumesbie mnemm.

Jlabopamopnwie u npakmuueckue paoomai:
JlaGopatopnas pabora Ne 3. «Mopdoaorndeckne OCOOCHHOCTH PACTCHUIN3 PA3HBIX MECT OOUTaHUS.
JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pPa3BUTUE YEPEHKOBKOJIEYCAy.
[Ipaktrueckas padbota Ne 2. «[loacuér MIOTHOCTH MOMYJIAIMA Pa3HBIX BUIOBPACTCHUI.

Tema 4. Coob1iecTBa U IKOJIOTHYECKHE CHCTEMbI

Coo0611ecTBO Opranu3MoB — 6uoiieHo3. CTpYKTypbl OHMOIIeH03a: BUI0OBas, TPOCTPAHCTBEHHAs, Tpodudeckas (muiiesasi). Bubi-
noMuHaHTEL. CBSI3M B OMOIIEHO3E.

Okosnorndyeckue cuctembl (dkocuctemsbl). [loHsatue 00 dkocucteMe u OuoreorieHo3e. DyHKIHMOHATHHBIE KOMIIOHEHTHI
HKOCHUCTEMBI: TPOIYIEHTH, KOHCYMEHTBI, PEeayleHThl. KpyroBopoT BEHIECTB W MOTOK JHEPTHH B 3KocucTteMe. Tpodudeckue
(mumeBbie) ypoBHUAIKOCUCTEeMBI. [luiieBsie enu U cetu. OCHOBHBIE MOKA3aTeNId YKOCUCTEMBI: Onomacca,
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OPOAYKIUA. OKOJOTMYECKUE NUPaMUAbl: MPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM: YCTOWYUBOCTD,
camoperysnus, pazsutue. CyKieccus.
[TpuponHble 3KOCHUCTEMBI. DKOCHCTEMBI 03Ep M peK. DKOCHUCTEMa XBOMHOTO WM IIUPOKOIMCTBEHHOTO Jieca.
AHTPONOreHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe v X035UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpasue kak GpakTop ycTOHUUBOCTH 3KocucTeM. CoxpaHeHHE OMOJOTHIYECKOT0 pa3Hoo0pas3us Ha 3emiie.
VYuenue B.W. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB u cTpykrypa Ouocdepsl. JKuBoe BemecTBo U €ro (hyHKIHH.
Ocobennoctu 6mocdepsl Kak rao0anbHON 3KOCUCTEMBL. [IluHaMuYeckoe paBHOBECHE U 00paTHast CBsi3b B Ouocdepe.
KpyroBopoTsI BelecTB ¥ OMOT€OXMMHUYECKHE ITUKITBI 2JIEMEHTOB (YTJIepoia, a30Ta).
3oHanbHOCTHL OMochepbl. OCHOBHBIE OUOMBI CYIIIH.
YenoseuecTBO B Onocdepe 3emiin. AHTPONMOTCHHBIE M3MEHEHUsI B Ouocdepe.
['o6abHbIE KOJIOTHYECKHE TPOOTIEMBI.
CocymiecTBoBaHuE TIPUPOJIBI U yesioBeuecTBa. CoxpaHeHue OnopazHooOpas3usi Kak OCHOBa ycTtonuuBoctu 6uocdeprsl. OcHOBa
PalMOHAIBHOTO YIPABJICHUS MPUPOIHBIMU PECYPCaMU U UX UCTIONb30BaHue. JloCTIKEeHNs OMOJIOTUH U OXpaHa MIPUPOJIBL.

Hemoncmpayuu:

llopmpemuwi: A.Jlx. Tencin, B.H. Cykaués, B.1. Bepnanckuid.

Tabauyvr  u cxemwvr: «llumessie 1enu», «buorneHo3: coctaB W CcTpykTypa», «llpupomnsie  coobmectBay, «llenu
MUTaHU», «DKOJIorudecKas nupamuaay, «buocdepa u ueaoexy», «IKocucTeMa NIUPOKOTUCTBEHHOTO JIECay, « IKOCUCTEMA XBOMHOTO
neca», «buoneHo3 Bogoémay, «ArporeHo3», «lIpumepHble aHTPONOTreHHbIE BO3JACHCTBUS HA MPUPOAY», «BakHeHlme MCTOYHUKHU
3arpsi3HEHHS] BO3JyXa W TPYHTOBBIX BOJ», «llouBa — BaxHeHmias cocraBisitomas Ouocdepb», «DakTopbl aerpaganuu Mmo4YBy,
«ITapaukoBsIif 3G hexT», «DakTopbl paAROAKTUBHOTO 3arpsi3HeHus Ouochepsn», «Oo1Ias cTpykrypa ouochepsn», «Pacnpoctpanenue
®KU3HU B Ouocheper, «O30H0BEIHN 2kpaH Ouochepsn», «KpyroBopot yriepoaa B 0uochepe», «KpyroBopor azota B IpUpOICH.

Oo6opynoBanue: Mopenb-anmmaukanus «Tunuunble OuoneHo3b», repbapuil  «PacTuTenbHble COOOIIECTBaY, KOJIJIEKLIUU
«buonenos3y», «Bpemnutrenu BaXHEUIIHUX CEITbCKOXO3SIUCTBEHHBIX KYJIbTYp», TepOapud M KOJUICKIIMU PACTCHUH U IKUBOTHBIX,
MpUHAJJICKAIME K Pa3HbIM HKOJOTUYECKUM TrpynmnaMm ojHoro Buaa, Kpachas knura Poccuiickoit ®depeparuu, u300pakeHHs
OXpaHSIEMbIX BUJOB PAaCTCHUMN U KUBOTHBIX.
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IUVIAHUPYEMBIE PE3Y/IbTATBI OCBOEHHUA ITPOI'PAMMBI

11O BUOJIOI'MHU HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

CornacHo ®I'OC COO ycraHaBiaMBaIOTCS TpeOOBaHUS K peE3ysbTaTaM OCBOCHHS OOYYAIOIMIMMHCS MPOrPaMM CPETHETo OOIIero
00pa30BaHMs: TNYHOCTHBIM, METAIPEIMETHBIM U TPEIMETHBIM.

JUYHOCTHBIE PE3Y/IBTATHI

B cTpyKType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHHUS MpeamMeTa «bHoaorus» BbIIEIEHbI CAEAYIOIINE COCTABISIONIME: OCOZHAHUE
OOy4arolMMUCS POCCUMCKOM TIpaXAaHCKOW  HMAEHTUYHOCTH — TOTOBHOCTM K  CaMOpa3BUTHIO, CaMOCTOSITEIbBHOCTH U
CaMOONPEEICHNI0, HAINYNE MOTUBAMN K 00Y4YEHHIO OMOJIOTHH, LIeJICHAPABIECHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHUN JTUYHOCTU
Ha OCHOBE KIJIIOYEBBIX LIEHHOCTEH M HMCTOPUYECKUX TPAJMLMA pa3BUTHA OHOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH
oOy4aroluxcsi PyKOBOJACTBOBAaThCS B CBOCH JEATENIBHOCTH IIEHHOCTHO- CMBICJIOBBIMH YCTaHOBKaMH, HIPHUCYIIMMHU CHCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HAJUYHE 3KOJOTMYECKOrO IMPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTh KU3HEHHBIE
TUUTaHBI.

JInuHOCTHBIC pE3ynbTaThl OCBOEHUS TpeaMmeTa «buojorus» HOCTHraroTCs B €IMHCTBE Y4YeOHOH W BOCHHUTATEIHLHOMN
JNEATETBHOCTH B COOTBETCTBUUC TPAAUIUOHHBIMU POCCUUCKUMU COILMOKYJIBTYPHBIMHU, HCTOPUYECKUMH U JyXOBHO- HPAaBCTBEHHBIMU
IICHHOCTSIMH, TPUHATBIMA B OOIIECTBE MNpaBWIaMU M HOPMaMH TIOBEACHHUS M CIOCOOCTBYIOT TIpolleccaM CaMOITO3HAHUS,
CaMOBOCIIUTaHUS W CaMOPA3BUTHUS, PA3BUTUA BHYTPEHHEW TMO3UUMM JIMYHOCTH, TMATPUOTU3MA, YBAXEHHUS K 3aKOHY U
MPaBOMOPSIKY, YETOBEKY TPyJa U CTapIlieMy MOKOJICHUIO, B3AUMHOTO YBOXKEHUSI, OEPEKHOTO OTHOLIECHUS K KYJIbTYPHOMY HACIIECIUIO
U TpaJuLMUsIM MHOTOHAIMOHAJIBHOTO Hapojia Pocculickon denepanun, IpUpoIe U OKPYKAIOIIEH CPETIE.

JlnyHOCTHBIE pe3yNbTaThl OCBOCHMS Y4yeOHOro mnpeaMera «buosoTHs» OHKHBI OTpa)XaTh TOTOBHOCTh M CIIOCOOHOCTH
oOy4JaroImxcsi pyKOBOACTBOBAThCA C(HOPMUPOBAHHONW BHYTpPEHHEH MO3UIMEH JUYHOCTH, CHUCTEMOM IICHHOCTHBIX OpHUEHTAIUH,
MO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOUIUX TPAJUIIMOHHBIM ILIEHHOCTSM POCCHUMCKOTO OOIecTBa, pacIIupeHue
KU3HEHHOTO OMBITA U OMNBITAJAEATEILHOCTHA B MIPOLIECCE PEATU3AIIMM OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOMN E€ITEIHHOCTH, B TOM
YUCJIE B YACTH:
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1) epascoanckozo éocnumanus:
c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIMU 00YYAIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOI'O UJIeHA POCCUMCKOIro 00I1eCTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OO0s3aHHOCTEH, yBaXXKCHHE 3aKOHAW MPaBOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW JESATENBHOCTH TMPH CO3JaHUH YYEOHBIX MPOEKTOB, PEHICHHH Y4YEOHBIX U
[I03HABATEJIbHBIX 3a/1a4, BBIIOJIHEHUH OMOJIOTUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTB OIPENENISTh COOCTBEHHYIO O3UILUIO IO OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOM KM3HU U OOBACHATD €€;

YMEHHE YUUTHIBATh B CBOMX JEHCTBUSIX HEOOXOIMMOCTh KOHCTPYKTHUBHOTO B3aUMOJICHCTBUS JIIO/ICH C Pa3HBIMH YOCKICHUSIMH,
KYJBTYPHBIMHU LIEHHOCTSMU U COLMAJIBHBIM I1OJIOKECHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOTO BBINOJHEHMS Y4E€OHBIX, MO3HABATEJBHBIX M HCCIEI0BATEIbCKUX
3a]1a4, yBaXXUTEIbHOTO OTHOLIECHHS] K MHEHUIO OIIIOHEHTOB MpU 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPKAHMS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU JEATEIBHOCTH;

2) MAaTPHOTHYECKOTO BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUMCKON TPaKJAHCKOW WJIEHTUYHOCTH, TMMATPUOTHU3MA, YBaXKEHHUS K CBOEMY Hapojay, UYyBCTBa
OTBETCTBEHHOCTH Tiepen PoauHONM, ropaocTu 3a CBOM Kpal, CBOK PoOJHHY, CBOU SI3bIK M KYJIbTYPY, NPOILIOE U HACTOSIIECE
MHOTOHAIlMOHAJIBHOI0 Hapoaa Poccun;

LIEHHOCTHOE OTHOILIEHHWE K IMPUPOAHOMY HACIEIUIO U NAaMITHUKAM INPUPOABI, NOCTHKEHUSIM Poccnu B Hayke, MCKYCCTBE,
CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTH OLICHMBATh BKJIaJl POCCUUCKHUX YUYEHBIX B CTAHOBJICHUE U pa3BUTUE OMOJIOTUMU, TOHUMAHUS 3HAYEHHS] OMOJIOTHH B
MO3HAHUM 3aKOHOB MTPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'0 00IIEeCTBA;

uzeitHas yoexK1€HHOCTb, TOTOBHOCTD K CIIY>)KEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh 3a €ro Cyab0y;

3) IYyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHUE TYXOBHBIX [IEHHOCTEH POCCUUCKOTO Hapoaa; CPOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, S THYECKOTO

MTOBEJICHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlLMIO0 U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
U LIEHHOCTH,;

OCO3HAHUE JIMYHOTIO BKJIAJa B TMOCTPOEHHUE YCTOWYMBOIO OyAyIlIero; OTBETCTBEHHOE OTHOIICHHE K CBOUM POIUTEISM,

CO3JaHHUI0 CEMbH Ha OCHOBE
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OCO3HAHHOT'O NPUHATHUS LIEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBUHU C TPAAUIMAMU Hapoa10B Poccnu;

4) 3CTEeTHYECKOr0 BOCIIUTAHUS:

3CTETHYCCKOE OTHOIICHWE K MHpPY, BKJIIOYas JCTETUKY OBITa, HAYYHOTO W TEXHUYECKOTO TBOPUYECTBA, CIIOpTa, TPY/a,
OOIIECTBEHHBIX OTHOIICHHI; MOHUMAHUE AMOI[MOHAIBHOTO BO3ACHCTBHS >KHBOW TPUPOABI M €€ IEHHOCTH; TOTOBHOCTH K
CaMOBBIPKEHHIO B Pa3HBIX BUIAaX HCKYCCTBA, CTPEMIICHHE ITPOSIBIIATH KAUeCTBa TBOPUECKOM JIMIHOCTH;

5) ¢puznyeckoro BocnuTaHusA, GOPMHPOBAHUSA KYJIbLTYPHI 310POBbS M SMOIHOHAJILHOT0 0J1ArOTIOJIYYHSA:

MOHUMAaHUE W pean3aliys 3J0pOBOT0 U Oe30macHOTo 00pasa KU3HU (30pOBOE MUTAHKE, COOTIOACHIE TUTUCHUYECKHUX TTPABUIT
U HOPM, COQJIAaHCHPOBAHHBIN PEXXHUM 3aHATHH W OTABIXA, PETyJsApHas (U3MYecKas aKTUBHOCTBH), OEPEKHOTO, OTBETCTBEHHOTO H
KOMIIETEHTHOI'O OTHOIIIEHUS K COOCTBEHHOMY (DM3UUECKOMY U IICUXUISCKOMY 3JI0POBBIO;

MMOHMMAaHUE IICHHOCTH IPAaBUJI WHIUBUAYAIHHOTO M KOJJIEKTUBHOIO OE€30MacHOT0 MOBEACHUS B CHUTYALMSIX, YIPOXKAFOIIUX
310POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUE MOCIIEICTBUI U HEMPUATUS BPEIHBIX MPUBBIUEK (YIOTPEOICHUSAIKOT OIS, HAPKOTUKOB, KYPEHHUS]);

6) TPyI0BOr0 BOCIIMTAHUS:

TOTOBHOCTbH K TPYAY, OCO3HaHHUE IEHHOCTU MacTEPCTBa, TPYI0II00HE;

TOTOBHOCTh K aKTHBHOW JIEATEIBHOCTH TEXHOJOTUYECKOW M COLMAIbHON HAIpPaBJICHHOCTH, CIOCOOHOCTh HHUIIMUPOBATH,
MJJAHUPOBATHh M CAMOCTOSITEIHFHO BBITTOHITH TAKYIO JACATEIHHOCTD;

WHTEpPEC K pa3nuyHbiM chepaMm mpodeccHOoHaNbHON NeITeTbHOCTH, YMEHHE COBEpINAaTh OCO3HAHHBIM BHIOOp Oymyriei
podecCuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO HA TIPOTSHKCHUH BCEH JKU3HU;

7) 3K0JIOrHYeCcKOro BOCIIUTAHMSA:

HKOJIOTUYECKH 1€JIECO00pa3HOE OTHOIICHHE K TMPHUPOJIe KaK MCTOYHUKY >KM3HU Ha 3eMiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBINICHUE YPOBHS JKOJOTUYECKON KYJIbTYPBI: MPUOOPETEHHE OMBITA IJITAHUPOBAHUS TMOCTYIKOB M OIICHKH MX BO3MOKHBIX
MOCIICACTBHM JJIsI OKPYIKAIOIIEH CPeIbl;

OCO3HaHME II00aTFHOTO XapaKTepa SKOJOTHIECKUX TIPOOIIEM U IyTeH UX PElICHUS;

CIIOCOOHOCTH MCTIONB30BaTh MPUOOPETaEMbIe TIPU U3YYCHUH OWOJIOTHHU 3HAHUSI M YMEHUS TIPH PEUICHUHU TTPOOJIeM, CBI3aHHBIX C
paIrMoOHAIBHBIM ITPUPOJIOTIONE30BaHNEM (COOTIOICHUE TTPaBUII TTOBEACHUS B MPUPOJIC, HAITPABJICHHBIX Ha COXPAHCHHE PaBHOBECHS B
HKOCUCTEMAX, OXPaHy BUIOB, SKOCUCTEM, Onochepsl);
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aKTUBHOE HEMpUATHE JEUCTBHUI, NPUHOCAIIUMX BpEeJ OKpYXalolled MNPUPOJHON cpele, YMEHHE MPOTHO3UPOBATH
HEOJIaronpusTHbIE SKOJOTUYECKUE TMOCIAEACTBUS MPEANPUHUMAEMbIX JACHCTBUA U MPEJOTBpAIlaTh MX; HAJIWYUE Pa3BUTOIO
HKOJOTUYECKOTO MBIIUICHHSI, JKOJIOTMYECKOW KYJIbTYpbl, OMNBITA JESITEIBHOCTH HKOJOTUYECKON HAINpPaBICHHOCTH, YMEHHMS
PYKOBOJICTBOBAThCSI UMM B IIO3HABATEJIbHOW, KOMMYHUKATMBHOM W COIMAJIbHOM TMPAKTUKE, TOTOBHOCTH K YYacTHUIO B
PAKTUYECKOMN JESITEIIbHOCTH YKOJIOTHYECKON HApaBIeHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DAa3BUTUSI HAyKH U OOIECTBEHHOM
IPAaKTUKH, OCHOBAHHOI'O Ha JIUAJIOTe KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M UMTATEIBCKON KYJIbTYphI KaK CPEJCTBA B3aUMOICUCTBUS MEXAY JIFOJAbMHU U TIO3HAHUS MUPA;

NOHMMAaHHUE CHEeU(PUKA OUONOTMH KaK HayKH, OCO3HaHHs €€ poiH B (DOPMHUPOBAHWHU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS,
CO3/IaHMHU LIEJIOCTHOTO IPEICTaBICHUS 00 OKPY’KAIOIIEM MHUPE KaK O €IMHCTBE NMPHUPOJbI, YEJIOBEKAa M OO0INECTBA, B MO3HAHWUU
MPUPOJIHBIX 3aKOHOMEPHOCTEN U PEIIeHNH POoOJIeM COXPAHEHUS TPUPOJAHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTHU OMOJIOTHH JUIsl COBPEMEHHOW MBUIIM3ALMK: 00ECIIEYEHHs] HOBOTO YPOBHSI Pa3BUTHSI MEIULIUHBI,
CO3/IaHHE TEPCHEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX penlaTh PecypcHble MPOOJEMBbl pa3BUTHs YEJIOBEUECTBA, MOUCKA ITyTei
BbIXO/la U3 TJIOOAJBHBIX 3KOJOTMYECKMX NpobiieM U obecrneueHus mnepexofa K YCTOWYMBOMY Pa3BUTHIO, PAlMOHAJIbHOMY
MCIIOJIb30BAHUIO MPUPOIHBIXPECYPCOB U (POPMUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHUHU OMOJOTMYECKHX 3HAHUW B LEJSIX MOBBILIEHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOU
I'PAaMOTHOCTH, KaK COCTaBHOM 4acTH (PYHKIIMOHAJIIBHON IPAMOTHOCTH O0y4aromuxcs, (GopMupyeMoil Ipu U3y4eHUHOUOIOTUY;

NOHMMAHHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX,CIIOCOOHOCTH MCIOJIb30BaTh MOTyYacMble
3HaHUA JUIsl aHallu3a U OOBACHEHHUS SBJICHUN OKPYXAlOIIero MUpa M MPOUCXOIALIMX B HEM HU3MEHEHUM, YMEHHue JellaTh
000CHOBaHHbBIE 3aK/IIOUEHHSI HAa OCHOBE HAYYHBIX (PAKTOB M HMMEIOLIUXCS JAHHBIXC IEJIbIO TOJYYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OWOJOTMYECKUE 3HAHUS ISl pelieHus MpoOJjeM B peaidbHBIX >KU3HEHHBIX
CUTYaLUSIX;

OCO3HAHHME LIEHHOCTU HAYyYHOH NEATEIbHOCTH, TOTOBHOCTh OCYLIECTBJISATh MPOEKTHYIO M MCCIEI0BATEIbCKYIO AESATEIBHOCTD
WHJUBUyaJIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BAHUIO U CaMOOOPA30BaHUIO, K AKTUBHOMY TOJyY€HHIO HOBBIX 3HAHU MO
OMOJIOTUH B COOTBETCTBUU C )KM3HEHHBIMU TOTPEOHOCTSIMHU.
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METAINIPEAMETHBIE PE3YJIBTATBI
MertanpeameTHble pe3yiabTaTbl OCBOCHMs Y4YEOHOro mpenmera «buoJIoTHs» BKIIOUYAKOT: 3HAYMMbIE M1 (OPMHUPOBAHUS

MHUPOBO33PCHUA O6Y‘I&I—OHIHXCH MCKIUCTUIIIINHAPHBIC (MG)KHpe,ZIMeTHBIC) O6I[I€Hay‘-IHI>IC IMOHATHA, OTPAXKAIHNC LCJIOCTHOCTDH
HaquOﬁ KapTHUHBI MHUpPaA U CHCHI/I(bI/IKy MCTOAOB ITO3HAHUA, UCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAYKaAX (BCIHGCTBO, OHCpIu:A, JABJICHUC,
Imponecc, CucremMa, HaquBIﬁ q)aKT, IMPUHIOMII, TUIIOTE3ad, 3dKOHOMCPHOCTDB, 3aKOH, TCOPHUs, HCCIICAOBAHUC

HaOJI0JICHNE, U3MEPEHHE, SKCIEPUMEHT U JAPYTUX), YHUBEpCAJIbHblE yueOHbIE NEHCTBUS (IIO3HABaTENbHbIE, KOMMYHUKATUBHBIC,
peryJIaTUBHBIE), obecreunBaroie GopMupoBanrne (HyHKIMOHATBHON TPaMOTHOCTA M COLIMAJIBHOW KOMIIETEHIIMH O0YyYarommuxcs,
CIIOCOOHOCTh OOYyYaIOIIUXCsl MCIOIb30BaTh OCBOEHHBIE MEKIUCLMILIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M YHUBEpCAJIbHBIE
yueOHbIe AEMCTBUS B I03HABATEIBHON U COLUATIBHON IIPAKTHKE.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC Y4eOHbIE JEUCTBUS
Bba3oBble 1oruvyeckue JeCTBUS:

CaMOCTOATENLHO (POPMYJIMPOBATH U aKTYaJIU3UPOBAThH MPOOIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh TMPU OCBOCHUM 3HAHUU MPUEMBI JIOTMUECKOTO MBIIUICHUS (aHaiu3a, CHHTE3a, CPABHEHUS, KIacCU(UKAIINHU,
0000111eHMs), pAaCKPBIBATH CMBICJI OMOJIOTUYECKUXTTOHATHH (BBIJICIATh UX XapaKTEPHbIC MPU3HAKU, YCTAHABIUBATH CBSI3U C JIPYTUMU
MIOHSATUSIMU );

OTPENENATh 1EIU JAeATeIbHOCTH, 3aJ]aBasi MapaMeTphbl U KPUTEPUH UX JOCTUXKEHUS, COOTHOCUTH PE3yJIbTaThl JACSATEILHOCTH C
MOCTaBJICHHBIMU 1IEJISIMU;

UCIIOJI30BaTh OMOJOTUUECKHE TOHATHUS )15l 00bsICHEHUS (PAKTOB U SIBJICHUN YKUBOUTIPUPOJIBL;

CTPOUTH JIOTUUECKHUE pacCykaeHusl (MHIYKTUBHBIE, EYKTUBHBIC, IO AHAJIOTHUH ), BBISIBIISATh 3aKOHOMEPHOCTH U MPOTUBOPEUUS
B pPacCMaTPUBAEMBIX SBJICHUIX, (POPMYIUPOBATH BBIBOIBI U 3aKITIOUCHMUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CpPEACTBA JUIsi TPEACTABJICHUS] CYIIECTBEHHBIX CBSI3¢M M OTHOUIEHUM B HU3Y4aE€MbIX
OMoNOTHYECKUX 00BEKTAX, a TAKKE MIPOTUBOPEUHI PA3HOTO POJIA, BBISIBIIEHHBIX B PA3TUYHBIX MHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIM3a UMEIOIINXCSIMAaTepUalIbHBIX M HEMAaTepUATIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE pE3YyJbTATOB ILESAM, OIIEHUBATh PHUCKH MOCIEICTBUIA
NEeATEIIbHOCTH;

KOOPJAMHUPOBATH U BBINOJIHATH pa0OTy B YCIOBHSIX PeaIbHOT0, BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX TPOOJIEM.
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ba3oBble ucciieoBaTe/IbCKue JeMCTBUS:

BIAJCTh HABBIKAMHU Y4EOHO-HCCIEOBATEIbCKOM W TPOCKTHOM JEATEIbHOCTH, HABBIKAMHM pasperieHus mpooieM,
CITIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY OMCKY METOAOB PEIICHHS MPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3JIMUHbIX
METO/J0B ITO3HAHUS,

HCIIOJIB30BaTh Pa3IMUHbIe BBl JICATCIBHOCTH IO TOJYYCHHIO HOBOT'O 3HAHMS, €TI0 MHTEpIpeTalldy, MpeoOpa3OBaHHUIO U
IPUMEHECHHIO B YUYEOHBIX CUTYAIUAX, B TOM YHCJICTIPH CO3JJaHUU YICOHBIX U COIUAIIbHBIX MIPOCKTOB;

dbopMUpOBaTh HAYYHBIN THIT MBILIJICHHUS, BJIaJICTh HAYYHON TEPMUHOJIOTHEH, KJIIOUEBBIMHU MOHATHUSIMHU U METOAaMHU;

CTaBUTH U OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4X B 00pa30BaTEIbHOM IEATEILHOCTHH JKU3HEHHBIX CUTYaIHIX;

BBISIBIIATh I[PUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJlu3UpOBaTh 3a7ayy, BbLIABUIAaTh TUIOTE3Y €€ pEIICHUs, HaXOIWUTh
apryMEHTBHI JUJIs IOKA3aTENbCTBA CBOUX YTBEPKICHHUI,3a1aBATh TApAMETPhl U KPUTEPUU PELLICHUS;

AHAJIM3UPOBATh TOJYYCHHBIE B XOJE€ PCEUICHUS 3aJayd pPE3YyJbTaThl, KPUTUYECKH OILEHHUBAaTh WX JOCTOBEPHOCTb,
IIPOTHO3UPOBATHh U3MEHEHUE B HOBBIX YCIOBHUSIX;

JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, OLICHUBATh MPUOOPETEHHBIN OMBIT, OCYIIECTBIISIThH LI€JICHAPABICHHBIN MOUCK MEPEHOCca

CPEICTB U CIIOCOOOB AEHCTBUS
B IPO(ECCUOHAIBHYIO CPELLY;

yMETh TIEPEHOCUTh 3HAHUSA B TIO3HABATEIBHYI0O U TPAKTUUECKYI) OO0JACTHXXKU3HEAESITEIHbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIC UJICH, MPEIJIaraTh OPUTMHAIBHBIC TTOAXO/IbI U PEIICHUS, CTABUTHITPOOJIEMBI U 3a/1a41, IOMYCKAIOIINE
aJbTEPHATUBHBIE PELICHUS.

Pa6Gora c undpopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(MOpMAnUU (TEKCTE y4yeOHOro mocoOusi, Hay4YHO-TIOMYJISIPHOW JIUTEpaType,
OMOJIOTUYECKUX CIIOBApSAX W CIPAaBOYHWKAX, KOMIBIOTEPHBIX 0a3ax [aHHBIX, B HTepHETE), aHAIM3WpOBaTh HHQPOPMAIIHIO
Pa3ITUYHBIX BUIOB U ()OPM MIPEICTABICHUS, KPUTUUECKH OIICHUBATH €€ TOCTOBEPHOCTh MHEMTPOTUBOPEYHBOCTb;

bopMyIMpOBaTh 3aMpoChl W TMPUMEHSTh pa3IUYHBIE METOABI MPU TIOUCKE W OTOOpe OMOJOTMYecKON WH(POpMAIINH,
HEOOXOIMMOM JIJIs1 BHITIOTHEHUS YU4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT MCIOJB30BaHUSA HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHUH, COBEPIICHCTBOBATH KYJIBTYPY
AKTUBHOTO MICTIOJb30BAHMSI PA3JIMUYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOATENILHO BBIOMpATh ONTUMANIbHYIO (OpMy MpeAcTaBiIeHUs Ouojorndeckor wuHpopManuu (cxembl, Tpadukwy,
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AuarpaMmmbl, TaOJIHIIbI, PUCYHKH U IPYTOe);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KA4€CTBE CPEACTBA MpH paboTe ¢ OMojJormueckord MHopMalueil: MpUMEHITh XUMUYECKHE,
buznuecKkue U MaTeMaTUYeCKUE 3HAKH U CUMBOJIBI, POpMyJibl, aOOpeBUaTypy, HOMEHKIIATypy, UCIIONb30BaTh U MPeoOpPa3OBHIBATh
3HAKOBO-CUMBOJIMYECKUE CPELICTBA HATJIAIHOCTH;

BJIQ/IETh HABBIKAMU PACllO3HABAaHUs U 3aIUThl HH(POpMALK, HH(POPMALIMOHHON O€30MaCHOCTH JIMYHOCTH.

KomMMmyHuKkaTHBHBIC YHUBEpPCAJIbHbIE yY4eOHbIEe AeilCTBHUS
OOmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BceX cdepax JKU3HU, AKTHBHO Y4YacTBOBATh B JWAJIOre WM JUCKYCCHHU MO CYIIECTBY
o0cyxmaeMol TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BRICKA3bIBATh CYKIEHUS OTHOCHUTEIHLHO BBITOJIHCHHS MPEAIaracMoi 3a1a4u,

YUYUTHIBATH HHTEPECHI H COTTIACOBAHHOCTD ITO3UIIHIA IPYTUX YYACTHUKOB JHAJIOTa WU JIUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHbIE CPEACTBA OOLIECHUS, NOHMMAaTh 3HAYEHUE COLMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3ZHHUKHOBEHUS
KOH(JIUKTHBIX CUTYallUid, yMETh CMATYATh KOH(QIUKTHI U BECTH IEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJACIHCTBUSA, NOHMMAaThb HAMEPEHHsI JPYTUX JIOJEH, MPOSBIATH
YBKUTEIBHOE OTHOILEHUE K COOECEHUKY UB KOPPEKTHOU popme popMyarpoBaTh CBOU BO3PAKEHMUS;

pPa3BEPHYTO U JJOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C HCIIOJIb30BAHUEM S3BIKOBBIXCPEICTB.

CoBMmecTHasI 1eITEJILHOCTD:

MOHUMATh U MCHOJb30BATh TPEUMYILECTBA KOMAaHAHOW U MHIUBUYAIbHOW paOOTHINIPU PELIEHUH OMOJOTMYECKON MPOOJIEMBI,
000CHOBBIBaTh HEOOXOIUMOCTh TPUMEHEHUATPYIIOBBIX (POPM B3aMMOECUCTBHS IIPU PELICHUU yueOHOH 3a1auH;

BBIOMpPATh TEMAaTUKy M METOAbl COBMECTHBIX JEUCTBHM € Y4€TOM OONIMX HHTEPECOB M BO3MOXKHOCTEH KaXKIOTO YJieHa
KOJUIEKTHUBA;

IPUHUMATh LEJIU COBMECTHOM JESTEIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS MO €€ JTOCTHXKEHHIO: COCTABIISATh
IJIaH JEMCTBUH, pacipeaensTh poJid C YAETOMMHEHU YYaCTHUKOB, 00CYX aTh pe3yJbTaThl COBMECTHOU pabOThI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJIa U KAXKIOT0 YYaCTHUKA KOMAH bl B OOLIUI Pe3yJbTaT Mo pa3pabOTaHHbIM KPUTEPUSIM;

npeajiaraTh HOBbIE MTPOEKTHI, OLIEHUBATH UJIEU C TTO3UIIUK HOBU3HbBI, OPUTUHATBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBISATh MO3UTHUBHOE CTPATETHUECKOE TMOBEJICHUE B PA3NIMYHBIX CUTYalUsX, MPOSBISATH TBOPUECTBO M BOOOpaKEHUE,
OBITh MHULIUATHBHBIM.
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PerynsiTuBHbIe YHHBEpPCAJbHbIE Y4eOHbIe elCTBUSA
Camoopranusanus:

HCIIOJIH30BaTh OMOJIOTHYECKUE 3HAHMS JJIA BBISIBICHUS IMPOOJIEM M MX PEIICHUSB KU3HECHHBIX U YUYCOHBIX CUTYaIIUsIX;

BBHIOMpaTh Ha OCHOBE OMOJIOTMUYECKHUX 3HAHUM I1I€JIeBbIE M CMBICIOBBIE YCTAaHOBKHM B CBOMX JICUCTBUSAX M IOCTYMHKax IO
OTHOUIIEHHUIO K )KUBOW MPUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSATEIFHO OCYIIECTBIIATh ITO3HABATEIBHYIO JIESITEIIBHOCTh, BBISBISATH MPOOJEMBI, CTaBUTh # (HOPMYyIUPOBATH
cOOCTBEHHBIC 3a7]a4M B 00pa30BaTEIbHOMN JEATEIBHOCTH U )KU3HCHHBIX CUTYAIUAX;

CaMOCTOSATEIILHO COCTaBIIATh IUIAH PEHICHUS MPOOJIeMbl C YYETOM HMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH H
MPEANIOYTEHU M

JlaBaTh OLICHKY HOBBIM CUTYAIIUsIM;

pacuupsTh paMKu y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUH;

JieJIaTh OCO3HAHHBINM BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH3a PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATH (DOPMUPOBAHUIO U MTPOSBICHHUIO IIUPOKON APYAULMHU B PA3HBIX 00JACTAX 3HAHUM, TOCTOSIHHO MOBBIIATH CBOM
00pa30BaTebHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIBb:
JaBaTh OLEHKY HOBBIM CUTYalllsIM, BHOCHUTh KOPPEKTUBBI B IEATEIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;
BJIAJETh HAaBbIKAMU IMO3HABATEJIbHOM PEQIIEKCUU KaK OCO3HAHMSI COBEPIIAEMBIX IEUCTBUM U MBICIHUTEIBHBIX MPOLIECCOB, UX
pe3yJbTaTOB U OCHOBAHUMN, UCTIOIB30BaTh MPUEMBI peIeKCUH ISl OLIEHKH CUTYalluH, BEIOOpA BEPHOTO PEILICHUS;
YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO NMPUHUMATh PELICHUS 10 UX CHWXKEHHIO; IPUHUMATh MOTHBBI U ApIYMEHThI JPYTIHX
IIPU QHATIU3E PE3YJIBTATOB JAESITEIbHOCTH.

IIpunsiTue cedst u Apyrux:
MIPUHUMATh ce0sl, MIOHUMAasi CBOM HEJIOCTATKHU U IOCTOMHCTBA,
MIPUHUMATh MOTUBBI M aPTYMEHTHI IPYTUX ITPU AaHAIU3€ PE3YIIbTATOB I€SITEIbHOCTH;IPU3HABATH CBOE MPABO M MPABO JIPYTUX HA
OIITNOKHU;
pa3BUBATh CIOCOOHOCTH MIOHUMATh MUP C TTO3UIIUH APYTOro YEIOBEKa.
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IHPEAMETHBIE PE3YJIBTATbBI

[TpenmetHbie pesynbraThl ocBoeHHs mporpammbl COO mo Ouonornu Ha 0a30BOM YpPOBHE BKIIIOYAIOT CHEHU(BUYECKUE IS
yueOHOrO mnpenMera «buonorus» HayuyHble 3HaHUS, YMEHHUS M CIOCOOBI JIEWCTBHM MO OCBOCHHUIO, MHTEpIIpPETAIlUU U
npeoOpa3oBaHUI0 3HAHUM, BHUJIBI JIEATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUW B PA3IMYHBIX Y4eOHBIX
CUTYyallMsIX, @ TAaKKE€ B pEaJbHBbIX JKU3HEHHBIX CUTYyallUsX, CBS3aHHBIX C Ouoiorued. B mporpamme npeameTHble pe3ysibTaThl
IPEeICTaBIICHBI TI0 TOJIaM 00y4YEeHUSI.

[IpeameTHbIe pe3ybTaThl OCBOCHUS yueOHoro npeameta «buonorus» B 10 kiaacce
JOJKHBI OTPAXKATh!

c(OpPMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTMU B CUCTEME HAYYHOTO 3HAHMS €CTECTBEHHBIX HAyK, B (POPMHPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTHHBI MUPAa U HAyYHOI'O MHUPOBO33PEHHUS, O BKJIAJE POCCHUICKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, PYHKIMOHAIBHON IPaMOTHOCTH Y€JIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHME pPACKpBIBaTh COJEp>KaHHWE OMOJIOTMYECKUX TEPMUHOB W TOHATUH: U3Hb, KJIETKa, OpraHu3M, MeTadbonusm (oOMeH
BELIECTB U MPEBpAllCHNUE SHEPTUN), TOMEOCTa3 (CaMOpETyYJIsLus), YPOBHEBAsE OPraHM3AlMsl KUBBIX CUCTEM, CAMOBOCIIPOM3BEICHUE
(penponykius), HaCAEACTBEHHOCTh, I3MEHYMBOCTD, POCT U Pa3BUTHUE;

yMEHUE H3jaratb OMOJOTMYECKHE TEOopuU (KJIETOYHAs, XpPOMOCOMHAas, MyTallMOHHas, LEHTpalbHas JOrMa MOJEKYJISPHON
ouonoruun), 3akoHsl (I. Mennpens, T. Moprana, H.l. BaBunoBa) u ydeHuss (0 LEHTpaXx MHOTOOOpaszuisi U MPOUCXOKICHUS
KyJabTypHBIX pactenuii H.W. BaBuioBa), omnpenensiTb IpaHUIbl UX MPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHUE BJAJETh METOJAAMH HAyYHOIO IO3HAHWS B OWOJOTMHU: HAOIIOJEHUE M ONHCAHHME >KUBBIX CHCTEM, MPOLECCOB U
ABJICHUM, OpraHU3alus U MpOBeJleHHE OUOJIOTHYECKOTO SKCIEPUMEHTA, BBIIBUIKEHHUE TUIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXKIY
UCCJIETYyEMbIMU BEIMYMHAMU, OOBICHEHHE MOJTYYEHHBIX PE3YyJIbTaTOB, UCHOJb30BAHHBIX HAYYHBIX IOHSATUNA, TEOPUH U 3aKOHOB,
yYMEHHUE JeNlaTh BbIBOJbI HA OCHOBAHHUM MOJYUYEHHBIX PE3YIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT M FYKAPUOT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB, OCOOEHHOCTH MPOILECCOB: OOMEHA BEIECTB M MPEBpAIlCHHs PHEPrUM B KJIETKe, (OTOCHHTE3a, IIIACTUYECKOTO U
HSHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, MeiH03a, OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, HWHAMBUAYAJIbHOTO pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHATh TMOJIYYCHHbIE 3HAHUS MJI OOBSICHEHUS OHOJOTMYECKHX MPOLIECCOB W SBIICHUM, IS TMPUHATUA
MPaKTUYECKUX PEIICHUI B MOBCEIHEBHON XHU3HU C 1I€JIbI0 00ecreueHus: 0€30MaCHOCTUA CBOETO 3[I0POBbS U 3/I0POBbSI OKPYKAIOLIUX
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Jro/1ei, coOII0IEHUsT HOPM TPAaMOTHOTO TOBEICHUS B OKpYXKArollel MPUPOTHON cpelie, TOHUMaHie HEOOXOIUMOCTH MCITIOJIb30BaHUS
JIOCTHKEHUH COBpEMEHHOM OMOJIOTHH U OMOTEXHOJIOTHA [yl PAllMOHAIBHOTO MPUPOIOTIOIb30BAHUS;

yYMEHHUE pelaTh 3JEeMEHTapHbIe TeHeTHYeCKUe 3aJauyll Ha MOHO- U JTUTHOPUIHOE CKpEIIMBaHHE, CLEIUIEHHOE HACJIeJOBaHuUE,
COCTaBIISITh CXEMbl MOHOTMOPUTHOTO CKPEIIMBAHUS JIJIs PEACKa3aHUs HACIEeIOBaHUsI MPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMIOJIHATH J1a00paTOPHBIE U MPAKTHUYECKHE pabOThl, COOMIOAATh MpaBuia Npu padboTe ¢ y4eOHbIM U JTaOOpaTOPHBIM
000pyZI0BaHUEM;

YMEHUE KpPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATh HMHGOPMAIMIO OHOJOTHYECKOT0 COJEpYKAHMs, BKIIOYAIOIIYIO
TIICEBIOHAYYHbIC 3HAHMUSA W3 PA3TUYHBIX HCTOYHHKOB (CpelICTBa MaccoBOM HMH(OpMaIlMM, HAy4YHO-TIOMYJISPHBIE MaTEpUabl),
ATUYECKUE aCMIEKThl COBPEMEHHBIX UCCIIEIOBaHM B OMOJIOTHUN, METUIIMHE, ONOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCHbMEHHbBIE U YCTHBIE COOOIIEHNUs, 0000111asi OMOJIOTUYECKYIO HH(OPMALIMIO U3 HECKOJIBKUX
HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmapaT OWOJIOTHH.

[TpenmMeTHBIE pe3yabTaThl OCBOECHUS yueOHOro mpenmMera «buonorus» B 11 kiaacce J0MKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTHh 3HAHUW O MECTE M PO OWOJIOTUH B CHCTEME HAYYHOTO 3HAHMS €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU
COBPEMEHHOU €CTECTBEHHO-HAyYHON KapTHHBI MUPAa U HAyYHOI'O MHUPOBO33PEHHUS, O BKJIAJE POCCHUICKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OUOIOTHH, (PYHKIMOHAJILHOW IPaMOTHOCTH Y€JIOBeKa JJIs PEeLEeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEPKaHUE OMOJIOTMYECKUX TEPMHUHOB U MOHATUN: BUJ, MOMYJISLMS, TeHO()OHA, IBOIOLHNS, ABIKYIINE
ciwibl ((hakTOpbl) DSBONIOLUM, IPHUCIOCOOIEHHOCTh OPraHW3MOB, BUA000pPA30BaHUE, HKOJIOIMUYECKHE (PAKTOPBI, DKOCHUCTEMA,
MPOAYLEHThI, KOHCYMEHTBI, PEYLICHTHI, LIETIH MUTaHUs], SKOJIOrHUecKas nupaMua, 6uoreoueHos, onocgepa;

yMEHUE U3j1aratb Onojaorundeckue Teopuu (BostonuonHas teopust Y. J[apBuHa, cCuHTETHYECKAs TEOPHUS SBOJIIOLIMH ), 3aKOHBI U
3aKOHOMEpPHOCTH (3apojsimieBoro cxoactea K.M. boapa, depegoBaHusi riaBHbIX HampaBieHMHW u myTedl sBomounn A.H.
CesepuoBa, yuenus o ouocdepe B.W. BepHaackoro), onpenensitb rpaHULIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BJAJETh METOJAMH HAyYHOIO TO3HAHWS B OWOJOTMHU: HAOIIOJEHUE M ONHCAHME >KUBBIX CHCTEM, MPOLECCOB U
SBJICHUHM, OpraHU3alMs U MpOBeAeHHE OUOJIOTMYECKOTO SKCIEPUMEHTA, BBIABM)KEHUE TUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXIY
UCCIIETyeMbIMU BEJIMUYMHAMU, OOBSICHEHHE MOJIYYEHHBIX PE3YJIbTaTOB, HCIOIb30BAHHBIX HAYUYHBIX MOHSITHH, TEOPUHl M 3aKOHOB,
YMEHHE [I€JIaTh BBIBOJBI HA OCHOBAHHUH TOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIACIATh CYLUIECTBEHHBbIE NPU3HAKU CTPOCHHUS OHOJOTMYECKHMX OOBEKTOB: BHUJOB, MOMYJSLUH, MPOIYLIEHTOB,
KOHCYMEHTOB, PpEIYyLIEHTOB, OMOI€OLEHO30B M 3KOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJIEICTBEHHOW H3MEHUYUBOCTH,
€CTECTBEHHOT'0 0TOOpa, BUA000pa30BaHMs, MPUCTIOCOOICHHOCTH OPraHU3MOB, IEUCTBUS SKOJIOTHUYECKUX (PAKTOPOB HA OPraHU3MBI,
IIEPEHOCA BEIIECTB U MOTOKA DHEPTUU B DKOCUCTEMAX, AHTPOIIOINEHHBIX U3MEHEHHUM B 9KOCUCTEMAX CBOEU MECTHOCTH, KPyrOBOpOTa

25



BEILIECTB MOMOTEOXMMUUECKUX ITUKIIOB B Onocdepe;

yMEHUE TPHUMEHSITh TIOJYYCHHBIC 3HAHUS I OOBSICHEHUS OWOJOTUYECKMX TPOILECCOB W SIBICHWUW, IS TPUHSATHS
IIPAKTUICCKUX PEIICHUN B IMTOBCEIHEBHOMN XM3HHU C IEJIbI0 00SCIIeUCHHS 0€30IMMaCHOCTH CBOCTO 370POBBS M 3JI0POBbSI OKPY KAFOIITHX
J0JIeH, COOJTIOICHHST HOPM TPaMOTHOTO TOBEJICHUS B OKPY’KAIOIICH MTPUPOTHON Cpelie, TOHNMaHHe HE0OX0IUMOCTH UCTIOIh30BaHUS
JTOCTIKEHU COBPEMEHHOM OMOJIOTHH JIAPANMOHATILHOTO TPUPOIOTIOIH30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTApHbIC OMOJOTHYECKHE 3a/1aud, COCTABIISITH CXEMBI MEPEHOCA BEIIECTB M DHEPTUU B IKOCHCTEMAax
(1ienu nuTa”us);

YMEHUE BBITIOJIHATH JJAOOPATOPHBIC M MPAKTUYCCKHUE PabOThI, COONIOAATh MpaBHiia IpH padoTe ¢ YICOHBIM U JTaOOPAaTOPHBIM
000pyI0BaHUEM;

YMEHUE KPUTHYECKH OIEHWBATh W WHTEPIPETHUPOBATH HHPOPMAINMIO OWOJIOTHYECKOTO COJCpKAHUS, BKIFOYAIOINIYIO
TICEBJIOHAYYHbIE 3HAHHMS W3 PA3JIUYHBIX HCTOYHHUKOB (CpeICcTBa MAacCOBOW HHGOpPMAIlUM, HAYYHO-TIOMYJISIPHBIE MaTepHabl),
paccMaTpuBaTh TI00aTbHBIC SKOJOTUYECKHE TPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO
MTO3UIIHIO;

YMEHHE CO3/IaBaTh COOCTBEHHBIC ITMCbMEHHBIC U YCTHBIE COOOIIEHUs, 0000111ast OMOJIOTHYECKY0 HH(POPMAINIO U3 HECKOJIbKHUX
HMCTOYHHUKOB, TPAMOTHO MCITOJIH30BATh OHATHIHBIN armapaT OMOJI0THN
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TemaTruueckoe mianuposanue. 10 kiace

Ne i/ HauMenoBanue Koauue IIporpaMmmHoOe conep:kaHue OcHoBHBIE BUABI AeATEJIHLHOCTH
pa3aesioB H TeM CTBO o0yyaromuxcst
Yy4eOHOro npeamera 4acoB
Tema 1. buoJsiornsi kak Hayka (2 yaca)
1.1 buonoruss B cucreme 1 buonornss kak Hayka. CBszu Ouonoruu c | PackpeiBaTh cojep:kaHue TEPMHUHOB U IOHSATHIM:
HayK OOLIECTBEHHBIMU, TEXHUYECKMMHM U JIPYrMMH | HAyYHOE MHUPOBO33pEHUE, HaydHas KapTUHA
€CTECTBEHHbIMM HayKaMH, Gpuiiocopueil, penurueil, | Mupa, HaydHbld METOJ, TUIOTEe3a, TeopHus,
STUKOM, 3CTETUKON U mpaBoM. Poib OMOJOTMH B | METOJBI  MCCIICOBAHUS. XapakTeprus3oBaTh
(GbOopMHpPOBAaHUN COBPEMEHHON Hay4yHOH KapTHHBI | OMOJOIMIO Kak HayKy, €e MEeCTO M pojb Cpeau
MHpa. Cucrema OMOJIOrNYECKUX HayK. | IpyTMX €CTECTBEHHbIX HayK. Ilepeunciars
Hemonctpauun: Iloprpers: Y. [apBun, I'. | pazaenbl OMOJIOTMH B COOTBETCTBUE C O0OBEKTAMU
Menpens, H. K. Konbnos, /Jx. Yorcon u @. Kpuk. | uzydenns. HaspiBaTe BakHeHIIMEe OTpaciu
Tabmuubl 1 cxembl: «MeTolbl MO3HAHUS >KUBOM | OMOJIOTMUECKUMX 3HAHUM M 3aJaud, CTOSIIUE
IIPUPOJBD nepen 6uonorueit XXI B.
1.2 Meronpl [IO3HAHUS 1 Mertobl TO3HaHUS )KUBOM MPUPOAbI (HabmoaeHue, | PackpeiBaTe cojepkaHne TEPMHUHOB U TIOHSTHIA:
JKUBOU ITPUPOJIBI JKCIIEPUMEHT, OIMCAHMUE, U3MEPEHME, | HAYYHBII  METOJA, METOJIbl  HCCIEIOBAHMS.

KJ1accu(UKalus, MOJACTUPOBAHUE, CTATUCTUYECKAs
00paboTka AaHHBIX). JleMoHCTpaIuu:

Tabmunel U cxeMbl: «MeToapl MO3HAHUS >KUBOH
npupoasl». JlabopaTopHbple U TPaKTHYECKHE
pabotel:  Ilpaktuueckas  paGora  Ne 1.
«conp30BaHMe  pa3UYHBIX ~ METOJOB TP
M3YYEHUU OMOJIOTHYECKHX 00OBEKTOBY

XapakTepr30BaTh OCHOBHBIE METOJBI MTO3HAHUS
KMBOW TPUPOABI: HaONIONEHWE, SKCIEPUMEHT,
OIHCaHHe, U3MepeHue, KJaccupukanys,
MOJIETIMPOBAaHUE, CTaTUCTUYecKas 00paboTka
JTAHHBIX

Tema 2. /KuBble cucTeMbI H MX OPraHU3aIHU

s1 (1 4yac)

2.1

buonorunueckue
CHCTEMBI, TPOLECCH U
VX U3yYCHHE

1

KuBpie cucreMbl (OMOCHUCTEMBI) KaK TMIPEIMET
u3ydeHust Ouonoruu. OTIMYUE JKUBBIX CHCTEM OT
Heopranuyeckord mpupozasl. CBoiicTBa OnocucTeM
U HX paszHooOpasue. VYPOBHM OpraHU3aINH
OouocucTeMm: MOJIEKYJISIPHBIH, OpTraHOUIHO-
KJIETOYHBI, OpPraHU3MEHHBIN, MOMYJIALUOHHO-
BUJIOBOM, KOCHCTEMHBIN (OHO-T€OLIEHOTHYECKHIA),
ouocdepusiit. Hayku, nzydaromniye 6uocucTeMsl Ha
pa3HbIX YpPOBHSX OpraHu3anuu. JleMOHCTpaluu:

PackpsIBaTh conepkaHue TEPMUHOB M NOHATHUM:
cucreMa, OHMOJIOTHMYECKash CHCTeMa, 3JIEMEHTHI
CUCTEMBI, CTPYKTypa OHOCHUCTEMBI, CBOWCTBa
JKHUBBIX CHCTEM, OOMEH BEIIECTB, Pa3MHOKEHHE,
pocr, pasBHUTHE, HAaCJEACTBEHHOCTD,
U3MEHYUBOCTb, pa3IpaxuMocCTh,
SHEPro3aBUCUMOCTb,  YPOBHH  OpraHU3aLHNH
JKU3HU (Ouocucrem). XapakTepus3oBaTh
ITPUHIUIIBI OpraHU3aII duocucrem:
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Tabmumel u  cxeMbl: «OCHOBHBIE

MPU3HAKH

KUZHIY, «YpoBHU OpraHu3aIuu JKUBOM

npupoas». Monens mosekyisl JJTHK

OTKPBITOCTb, BBICOKAsT  YIOPSAJOYEHHOCTb,
CaMOpETyJISIHs, HepapXuyHOCTh. [lepeuncisTh
VHHUBEpPCAJIbHBIC CBOWCTBA IKUBOTO: EIUHCTBO
XHUMHAYECKOTO COCTaBa, pa3apakuMoCTh,
JIBIKEHHE, TOMEOCTa3, pPOCT U pPa3BUTHE,
HACJIC/ICTBEHHOCTh, HM3MEHYMBOCTh, 3BOJIFOIUS
(mpucnocobieHue K U3MEHSFOIIMMCS YCIIOBHUSIM).
[MpuBoauT, TpUMEpPBI OMOCHCTEM  PA3HOTO
YPOBHSI OPTaHU3AIMH U CPABHUBATH MMPOSIBICHUS
CBOWCTB  JKMBOTO HAa  Pa3HBIX  YPOBHSX.
XapakTepu3oBarh OCHOBHBIC MIPOLIECCHI,
NpOTEeKarIlue B OMOCHCTEMax: OOMEH BEIIECTB
u MIPEeBpAICHHE SHEPIHH,
CaMOBOCIIPOU3BEICHHE, CaMOperyJIsIIus,
pazButue. CoOmromare mpaBuia OCPEKHOTO
OTHOIIICHHMSI K XXUBOW MPUPOJIC

Tema 3. XuMnuyeckuii cocTaB U cTPpOeHHE KJIETKH (8 4acoB)

3.1 XUMHYECKUN COCTaB 1 XUMUYECKUI  COCTaB  KJIETKM. XHUMHUYecKue | PackpbiBaTh COJEpKaHUE TEPMUHOB U MOHATHM:
KkieTku. Bona n AJIEMEHTBI:  MAKpO3JIEMEHTbI, MHUKPO3JIEMEHTHI. | 3JI€MEHThI-ONOTeHBl, MaKpO3JIEMEHTBI,
MUHEpPAJIbHBIE COU Bona u munepanbHble BemecTBa. OyHKIIMU BOABI U | MUKPO3JIEMEHTBI;  MUHEPAJIbHBIE  BEILECTBA,

MUHEPAIBHBIX BeUIECTB B KieTke. IlopnaepikaHue | MojeKyna BOABI Kak JWIIONb, BOJOPOIHBIE
OCMOTHYECKOTO OanaHca. JlemoHcTpauuu: | cBsi3u;  ruApoduiabHbIE W TUAPOPOOHBIE
Jnarpammsl: «Pacnipenenenune XMMHUYECKHX | BemecTBa. Jl0Ka3bIBaTh €IMHCTBO 3JIEMEHTHOTO
AJIEMEHTOB B HEKMBOU Npupone», «Pacnpenenenue | coctaBa Kak OJHO M3  CBOMCTB  KHBOTIO.
XUMHUYECKHX DJJIEMEHTOB B JKMBOM Ipupoze». | Pacnpenensars  XuUMHUYECKHE  DIEMEHTHI IO
Tabmuner u cxemsl: «llepuoguueckas Tabnuua | rpynmnaM B 3aBHCHUMOCTH OT KOJIMYECTBEHHOI'O
XUMHYECKHX D3JIE€MEHTOB», «CTpOeHHE MOJIEKYJbI | IPEICTaBUTENbCTBA B OpraHu3Me;
BOJBI» XapaKTepU30BaTh POJb OTIEJIBHBIX 3JIEMEHTOB.
BBISBAATE CBSI3b MEXAY COCTaBOM, CTPOEHUEM
MOJIEKYJIBl XMMHYECKOIO COEIMHEHUS U €ro
(GYHKIUSIMU B KIIETKE
3.2 benku. CoctaB wm benku. Cocras u CTPOEHHE 6enkoB. | PackpbiBaTh cofepxaHue TEPMUHOB M MOHATHM:
CTpoeHue OeKoB AMUHOKHUCIIOTBI — MOHOMEPBI OenKoB. | OeNKH, MOJUMEPBl, MOHOMEPHI, AMUHOKHUCIIOTHI,
He3zameHuMble © 3aMEHUMBIE AMUHOKHUCIIOTHI. | MENTHAHAsA CBS3b, MOJMIENTH[, ICHATYypalus.
AMVHOKHCJIOTHBIM COCTaB. YPOBHU CTPYKTYpBI | XapaKTepU30BaTh OenKxu KaK KJ1acc
0enKoBOM MoJeKynbl (IepBHYHAs, BTOPUYHAS, | OPTAaHUYECKUX COECTUHEHHH; KIaCCUPUIIMPOBATH
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TpeTUYHAas u YETBEPTUUHAS CTPYKTYpa).
XUMHUYECKHE CBOWCTBA O€JIKOB. buosornueckue
¢byaknun OenkoB. Jlemonctparuu: Tabmuiel u

UX 1[0  CTpoeHuto  (mIoOynsipHble U
bubpwiapHbie  OCNKH),  TMEPEUYHCIiaTh U
XapakTepu30BaTh (HYHKIIUU OETIKOB

CXEMBI: «Ctpoenue MOJIEKYJIbI Oenka.
ObopynoBanue: CBETOBOM MHUKPOCKOII,
MHUKpOIpenapaThsl

3.3 depMeHTHI @®epmeHTBl — OMOJIOTMYECKHE KaTajau3aTopbl. | PackpbiBaTh copep)kaHue TEPMUHOB U MOHSATHM:

Ouojoruueckue Crpoenue depmenra: AKTHBHBII LEHTp, | epMEeHThI, AaKTUBHBIA IIGHTp, CyOCTpaTHas
KaTaJIn3aTOPhI cyoctpatHas — cnenuduuHocts.  KodepMmeHTHI. | cienuduyHOCTb, KO(EpMEHTHI, Oenku-

Burtamunsl. Otnnuus (bepMeHTOB OT | aKTUBATOPbl M OEJIKU-UHTHOUTOpBL. YKa3bIBaTh
HEOpPraHUYECKUX KaTaJIn3aTOPOB. oTANuusl  (EepMEHTOB  OT  HEOPraHMYECKUX
Hemonctpauun: Tabmunsl u cxembl: «CtpoeHue | kKaTanu3aTopoB. OOBACHATH poiib (DEPMEHTOB B
¢depmenTa». OOopynoBaHue: oOopynoBaHHE [UIsl | QYHKIIMOHUPOBAHUM  JKUBBIX ~ CHCTEM, B
IPOBE/ICHUS HaOJIo1eHUH, U3MEpEHUH, | IPOMBILIUIEHHOCTH, B Me/IULUHE, B
JKCIIepUMEHTOB. JlabopaTopHble M MNPAaKTUYECKUE | TOBCEIHEBHOM JKU3HU YEJIOBEKA.
paboTHI:
JlaGopartopnast pabota Ne 1. «M3yuenue
KaTaJIMTUYECKON aKTUBHOCTH (PEpMEHTOB (Ha
IIpUMEpEe aMMJIa3bl WIIM KaTalas3bl)»

3.4 Yrnesoasl. JInnuasl VYrneBoabl: MoHOcaxapuael (Iiroko3a, pubo3a u | PackpeiBath cozepKaHue TEpPMHUHOB u
Ne30Kkcupubo3a), aucaxapuabl (caxaposa, JaKTo3a) | HOHATHI: yIIeBOIbl, MOHOCaXapusl,
u MOJINCaXapUabl (xpaxmau, IJIMKOTEH, | Iucaxapuibl, Mojiyucaxapuisl, I0Ko3a, pudosa,
LeJUTI0103a). bronornyeckue pyHKIUN yriieBOIOB. | 1€30KCUpHO03a, caxapos3a, JIakTo3a, MajbTo3a,
Jlunmer: TPUTIIALIEPUBL, dbochomunuapl, | Hemwrono3a (KieryaTka), Kpaxmall, IJIMKOTeH;
crepounibl. ['napodpmibHO-TUAPOGOOHBIE CBOMCTBA. | TUOM/BL,  TPUIVIMLEPUABl  (GKUpbI,  Macia),
buonoruueckue ¢ynkuun gunuaoB. CpaBHeHue | GocHoaunuAbl, CTEPOUAbI. XapaKTepu30BaTh
YIJIEBOJIOB, OEJNKOB M JIMIMIOB KAaK HMCTOYHUKOB | YIJI€BOJbI, JUIUABI KaK KJIaCCOPraHMYECKHX
sHeprun. JlemoHctpanuun: Tabmuuel U cxemsl: | coennHeHui. KnaccuunupoBarb yrieBoabl U
«YTIIEBOIEI, «JIuuaeD. OOGopynoBaHue: | TUMUILI 110 CTPOSHHUIO; MEPEUUCTATh (YHKIIAU
o0opynoBaHue Ui TpOBelIeHHs HAOMIOACHUH, | yriaeBoJoB M JunuaoB.  CxemMaTuyecku
U3MEpEHUH, SKCTIEPUMEHTOB n300paxkaTb CTPOCHHE MOJIEKYN YIJIEBOJOB,

JUIHUJIOB.
3.5 Hyxnennossie Hyxnennossie kucnotsl: JIHKu PHK. Hykneotuns! | PackpsiBath coaepKaHue TEpPMHUHOB 51

KUCIoTel. ATO

— MOHOMEpHI HYKJICHHOBBIX KHCIOT. CTpoeHHe U
¢ynkuuu ITHK. Ctpoenue u ¢pynkuun PHK. ATO:
ctpoenune u @ynkuuu. Jlemoncrtpanuu: I[Hoprpersr:

TTOHSTHIA: Ie30KCUPHUOOHYKIICHHOBAS KHCJIOTa
(IHK), pubonyknennoBas kucnora (PHK),
HYKJICOTH/I, TTOJIMHYKJICOTH THAS (211
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Hx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun.
Tabmuupl u cxembl: «HyKJIEMHOBBIE KHCIIOTHI;
JHK», «buocunTe3 6enkay, «CTpoeHHue MOJICKYITbI
AT®y». OOopynoBaHue: CBETOBOHM MHMKPOCKOII,
MHUKpOIpenaparsl.

(MOMMHYKIICOTHT), KOMIIJIEMEHTAPHOCTb,
¢byaxkumn  JIHK  (Xxpanemme w  mepemada
HacneacTBeHHOH wuH(popmaruu); Buasl PHK
(nHbOpMaIIMOHHAS, TpaHCIIOPTHAaH,
pubocomanpHast); aaeHosuHTpudochar (ATD),
MaKpO3pruyecKkasi CBsi3b. XapaKTepU3UPOBATh
HYKJICMHOBBIE  KHCJIOTBI ~ KaK  XHMMHYECKHE
COCIMHEHUSI U HOCUTENM  HACIEIACTBEHHOMN
uHpopmanuu. OT™MedaTh 0COOEHHOCTH CTPOCHUS
Mosiekyn HykienHoBbiX kuciot (JJHK, PHK) u
AT®. Cxemarudyecku u300pakaTh CTPOCHHE

HYKJICOTUAOB, MOJICKYJI HYKJICHUHOBBLIX KHCIIOT,
ATO.

3.6

HUctopuss u  metomasl
W3y4YeHUs KJICTKH.
Knerounas teopus

[uronorus — Hayka o kietke. Kiierounas teopust —
IpUMep B3aUMOJEUCTBUA UAEH U (PaKTOB B
Hay4YHOM ITO3HAHHH.

Meronpl  u3ydeHus  KIETKH. JleMoHcTpauuw:
[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M.
[netinen, K. bsp, P. Bupxos. OOGopynoBanue:
CBETOBOM MMKPOCKOII, MUKpOIpenaparsl
PaCTUTENBHBIX, JKUBOTHBIX U  OaKTepHUATbHBIX
KJIETOK; PUCYHKH ¢ MHUKpodoTorpagusMu KIETOK,
MOJYyYCHHbIE C  TOMOIIBKD  CBETOBOIO M
AJIEKTPOHHOI'O MUKPOCKOMA

[lepeuncnsiTh W XapakTepu3OBaThb OCHOBHBIC
METOJIbI HW3Y4YCHHS KIETKU: (TPUTOTOBJICHUE
Cpe30B, OKpallMBaHUE, MHKPOCKOIUPOBAHHE,
1neHTpuyrupoBanue, KyJIbTHBHPOBAHUE KIIETOK
Y TKaHEH )

3.7

Knerka xak nemoctHasg
JKABas CUCTEMA

Knetka kak memoctHas >xkuBas cuctema. OoOirue
IIPU3HAKK  KJIETOK: 3aMKHYyTasi  Hapy’KHas
MeMOpana, mousekynasl JIHK kak reHeTmueckuit
ammapar, cucrtemMa cuHTe3a Oenka. TWUIBI KIIETOK:
JyKapuOTHYECKast " MIPOKAPUOTHYECKASL.
OCOOEHHOCTH ~ CTPOEHHUS  MPOKAPUOTHUUECKOM
kietku. Knerounas crenka Oakrepuil. CTpoeHue
JYKapuOTHUYECKON KieTKH. OCHOBHBIE OTIINYMS
pacTUTEIbHOW, >KMBOTHOM M TPUOHOM KIIETKH.
[ToBepXHOCTHBIE CTPYKTYphl — KJIETOUHAsl CTEHKA,
NIMKOKaMKC, ux ¢yHkuuu. [lna3smarnueckas
MeMOpaHa, €€ CBONCTBA M (PYHKIIUH.

PackpbIBaTh cojepkaHue TEPMUHOB M TOHSITHH:
KJIETKU (dyKapHOTHYecKasi, IPOKapUOTHYECKast),
a3MaTuueckass MemMOpaHa  (IUia3mMajieMma),
IJTUKOKAJIMKC, TPAHCHOPT BEIIECTB (IACCHUBHBIM,

aKTUBHBII), SH/IOLUTO3 (paromuTos,
NUHOIIUTO3), HK30IMTO3, KIETOYHAs CTEHKa,
HYKJICOUI. CpaBHuBaTh  Mexay  coboit

JYKapUOTHYECKHUE U MTPOKAPUOTUUYECKUE KIIETKU;
OTMEYaTh CXOJACTBO U pas3jindud B CTPOCHUU
KJIETOK OakTepuid, >KHUBOTHBIX, PACTEHUH U
rpudoB
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Hemoncrpauuu: IToprpersr: A. JleBenryk, P. I'yk,
T. IlIBann, M. IlIneiinen, K. bap, P. Bupxos.
Tabmumer U cxembl: «CTpOCHHE DYKapUOTHUECKOMN
KIeTKn»,  «CTpoeHHEe  KUBOTHOM  KIIETKHY,
«CTpoeHue pacTUTENbHON KIEeTKH», «CTpoeHue
IPOKapUOTHYECKOM  KieTku».  OO6opynoBaHue:
CBETOBOM MHUKPOCKOII, MHUKpOIpernaparbl
pPACTUTENbHBIX, JKUBOTHBIX M  OaKTepUabHBIX
KJIETOK

3.8

Ctpoenue
AYKapUOTHUYECKOMN
KIIETKU

[MuTonnazma u ee opranouabl. OnqHOMEMOpaHHbBIE
opranouasl kietku: OIIC, anmapar ['onbmxu,
1u30coMbl. [1omyaBTOHOMHBIE OpraHOUAbl KIETKHU:
MUTOXOH/JIPHH, TJTIACTHIBIL. [Ipoucxoxnenue
MUTOXOHJIpUI ¥ 1miactud. Buasl nactua.
HememOpaHHBIE OpPraHOWIBI KIETKH: PUOOCOMBI,
KJIETOYHBIA  LEHTP, LEHTPUOJIM,  PECHUYKH,
KryTuku.  DyHKIMM ~ OpPraHOUMJOB  KJIETKH.
Bxitouenust. Sapo — perysnsiTopHbIil HEHTP KIETKH.
Crtpoenue siapa: suepHas 000104YKa, Kapuoriazma,
XPOMAaTHH, SJAPBIIIKO. XPOMOCOMBI. TpaHCHOpT
BeulecTB B kieTke. JlemoncTpauuu: [loprpersl: A.
Jlesenryk, P. I'yk, T. IlIBann, M. llneitnen, K.
bap, P. Bupxos. Tabmuusl u cxemsl: «CTpoeHue
YKapUOTUUYECKOU KIETKN», «CTpOECHHUE KUBOTHOM
KIeTkn», «CTpoeHue pacTUTENbHON KIIETKHUY,

«CtpoeHue MPOKAPUOTHUECKON KIJIETKUY,
«Crpoenne  sapa  kieTku».  OOopynoBaHue:
CBETOBOI MHUKPOCKOTI, MHUKpPOIpenapaTsl
PaCTUTCIIBHBIX n JKHNBOTHBIX KJICTOK.

JlabopatopHple W MpakTU4YecKue  paboThI:
JlaGopatopnast pabota Ne 2. «M3ydeHne cTpoeHus
KIIETOK PpACTeHHH, »XUBOTHBIX W OakTepuil MOJ
MHKPOCKOIIOM Ha I'OTOBBIX MUKpOIIpE€IiapaTtax u ux
OTIFICAHHE»

PackpbIBaTh cozepkaHue TEPMUHOB M IOHSITHM:
IIUTOIUIa3Ma, OPTraHOWbI, SHAOIUIa3MAaTHYeCKast
cerb (OIIC), ammapar ['osbpKH, JIH30COMBI,
BaKyOJIb, MUTOXOH/IPHUH, TUTACTHIBI
(XJIOpOIUIACThI, XPOMOILIACTBI, JIEHKOIIACTHI),
prOOCOMBI, MHUKPOTPYOOUKH, KIETOUYHBIA IICHTP
(ueHTpocoma), peCHUYKH, XKT'YTUKH, BKIIFOUCHHUS,
AOpo,  sAnaepHas — 00OJOYKa,  KapuoruiaMma,
XPOMAaTHUH, SAPBILIKO, XpOMOCOMBL. OmNHUCHIBATh
CTPOEHHUE  JYKAPUOTUYECKOM  KIETKH IO
n300pakeHUsIM M Ha  MHUKpOIperaparax;
KJIacCU(UITUPOBATh OPTraHOWABI B 3aBHCHMOCTH
oT ocoOeHHoCTeH ux CTPOCHUS
(omHOMEMOpaHHBIE, JIByMeMOpaHHBbIE,
HEeMeMOpaHHbIE); ONUCHIBATh (PYHKIIMH KaXKIO0TrO
opraHomjga B  KIeTKe.  XapaKTepH30BaTh
KJIETOYHOE S/IPO KaK MECTO XpaHEeHHMs, Tepeadn
(ynBoenue XPOMOCOM) " peanu3anuu
(TpaHCKpUNIMSA) HACIEICTBEHHOW HH(pOpMAaLUU
KIICTKH. [epeuncnsth " OITUCHIBATh
KOMIIOHEHTHI sjpa U MX (PYHKIMH; CXEMaTHYHO
n300pakaTb ~ CTPOEHHWE  PACTUTEIBHOM |
KUBOTHOW KJIETKH. OOBACHATH OMOJOTHYECKOE
3HAa4YEeHHE TPAHCIIOPTA BEIECTB B KIIETKE
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Tema 4. ’KuzHenesiTteJJbHOCTb KJIeTKH (6 4acoB)

4.1 OoMeH BemecTs. | 1 OOMeH BeIecTB, WIH METa00IN3M. ACCHMUIIAIIS
[Inactnyeckuii oOMEH. (TutacTuueckuit 0OMeEH) u JTUCCAMUIISALIAS
dotocuHTE3. (oHepreTuyeckuii 0OMEH) — JIBE€ CTOPOHBI €AMHOTO
XeMocHHTE3 npoiiecca MeTaboI13Ma. Ponsn 3aKOHOB

COXpaHCHHS BEIIECTBA W JHEPTUUM B TIOHUMAaHUU
MeTadom3Ma. Turmet oOmeHa BEIIECTB:

aBTOTpOGHBIN U rerepoTpodHbIil. Ponb pepmentos
B OOMEHE BEIIECTB M NPEBPAIICHHH JHEPIHU B

KJICTKE.

4.1 O06menH BemecTs. | 1 dortocunre3. CBeroBas u  TeMHOBas  (a3bl
[Tnactnyeckuii 0OMEH. ¢doTocuHTe3A. Peakuuu ¢dorocuHTe3A.
®oTOCHHTE3. Db dexTuBHOCTD dorocunTe3a. 3HaueHue
XeMOCUHTE3 dboTocuHTe3a A KWM3HM Ha 3emue. BiusHue

ycIoBUM cpeabl Ha (OTOCHHTE3 M CIOCOOBI
MOBBIIIICHUS] €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX
pacteHuii. XeMOCHHTE3. XEMOCHHTE3UPYIOIINe
OakTepuu. 3HAUCHUE XEMOCHHTE3a MJIs >KU3HHU Ha
3emute.

Hemonctpanuu: Iloprpersi: K. A. Tummupsses.
Tabnuibl U cxembl: «XopomiacTy, «@oTocuHTe3»

PackpsIBaTh conep:kaHue TEPMUHOB M IOHATHUM:
oOMeH BellecTB U MpeBpallleHue SHEPruu
(MeTa®oaM3M), aCCUMWJIALNS, IIACTUYCCKUN
00OMeH, TUCCUMUIISIMS, SHEPreTHYECKU 0OMeH,
dorocuntes, ¢doromus, PochopunupoBanue,
MEPEHOCUYUK IPOTOHOB, XeMOCHHTe3. ONHUCHIBAThH
¢doTocuHTE3, TMpOLECCH, MpOTEKaloImue B
CBETOBOH ®W TEeMHOBOW ¢asze. BBIABIATH
MPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXY
MOTJIOLIEHUEM COJIHEYHOI SHEpPIruu
xjopopumiom U cuHte3oM Mosekyn ATO.
CpaBHHMBaTh WCXOJTHBIC BEIIECTBA, KOHEYHBIE
NPOAYKTHl W YCJIOBHUS TPOTEKaHUs peakuui
CBETOBOU M TEMHOBOH (a3bl poTOCHHTE3A;
CpaBuHuBath  (OTOCHHTE3 U  XEMOCHHTES.
OneHuBartb 3HaYEHUE ¢dorocunTe3a U
XEMOCHHTE3a IS )KU3HU Ha 3eMIle.

4.2 OHepreTudyeckuit 1 OHepretuyeckuii ooOMeH B kierke. Pacmiennenue
oOMeH BEILECTB, BBIJICTICHUE U aKKyMYJIUPOBAHUE YHEPTUN
B KJIETKE. OTalbl DJHEPreTHYEeCKOro OOMeEeHa.
I'mukonus. bpoxxeHue u ero BUBIL.

Kucnopognoe  okucieHwe, WM KIETOYHOE
neixanue. OxucnurensHoe ¢ochopuiupoBaHue.
O} pexTuBHOCTD SHEPTreTHYECKOTO oOMeHa.
Hemoncrpanuu: Tabmumsl u  cxembl:  «Tumbl
nutaHus», «Metabonuzmy,  «MUTOXOHIPHS,
«DHepreTHuecKuii 0OMeH»

PackpsIBaTh conepkaHue TEPMUHOB M NOHATHUM:
HHEepPreTU4YeCcKui o0OMeH, TJTUKOJIU3,
MOJIOYHOKHCIIOE Opo’keHue, CTIHPTOBOE
OposkeHue, Ouonormueckoe OKHCIICHUE,
KJIETOYHOE JIBIXaHWE, TUCCHUMWIISIHS, (HEPMEHT.
XapakTepHu30BaTh oOMeH BEIIECTB u
IpeBpalieHre YHepruu (MeTaboin3M) Kak OJHO
UX CBOWCTB >XKUBOro. [lepeuucnsate 0COOEHHOCTH
TUTACTHYECKOTO W DYHEPreTHYeCKOro OOMEHa B
KJIETKe, YCTAaHaBJIMBaTh B3aUMOCBS3b MEXIY
HUMH. Pa3nmnyate THMBI OOMEHa BeEHIECTB B
KJIeTKe: aBTOTPOGHBIA M  TeTEepOTPO]HBIIA.
OnwuchBaTh ATambl YHEPTETHUECKOTO OOMEeHa
(TOArOTOBUTEIBHBIH, 0ECKUCIOPOAHBIH,
KHCJIOPOJIHBIIM) M CpPaBHMBATh UX MEXKIY COOOM.
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XapakTepHu30BaTh peaxiuu TJTUKOJN3A,
OpOXXeHUsI, KJIETOYHOTO JIbIXaHWS; BBIABIATH
NPUYHHHO-CJIC/ICTBCHHbIE CBSI3U MEXTY
TJIMKOJIM30M, KJICTOYHBIM JIBIXaHUEM U CHHTE30M
MonekynAT®. CpasuuBate 3¢pdexTuBHOCTD
OECKHCIOPOHOTO ¥ KHCIOPOTHOT'O STAlNoOB

4.3

Buocuures Oenka

Peakuun MarpuuHoro cuHtesa. I'eHermdeckas
unpopmanus u JIHK. Peanuzanus renHetudeckoit
MH(pOPMALIUHU B KJIETKE.

4.3

Buocuures Oenka

['eneTnueckuii KOJ U €ro CBOMCTBA. TpaHCKPUIILIUS
— wMarpuunbii  cuHte3 PHK. Tpancmamus —
OnocuHTE3 Oenka. Oranbl TPaHCIISLUY.
KoagupoBanue amunokucinor. Posip pubocom B
OouocuHTe3e Oemnka.

Hemoncrpanuu:  Iloprpersr: H.K.  Kousbnos.
Tabmunet u cxemsl: «Ctpoenue JJHK», «Ctpoenue
u (QyHKIUMOHHMpOBaHME TeHa», «CuHTe3 Oenkay,
«Pemmukammsas  JJHK», «l'eHeTmyeckuii  KoOm».
OOGopynoBaHue: MOJENH- aNTUTHKAUUA «Y IBOCHUE
JIHK u Tpanckpunuus», «buocunres 6emkay

PackpeiBath copepkaHue TEPMUHOB U TOHSTHIA:
I€H, TEHETHUYECKU KOJ, MATPUYHBIA CHUHTE3,
TPAHCKPUIILIUS, TPAHCIALHUS, KOAOH, AHTUKOJIOH,
pubocoMa, IeHTpaJibHasl J0OTMa, MOJICKYJIApHas
ouonorus. OnpenensiTh CBOMCTBA FTEHETHYECKOTO

KOJIa (TPUILIETHOCTB, OJIHO3HAYHOCTb,
BBIPOXK/IEHHOCTb, YHHUBEPCAIbHOCTD,
HEIEePEKPhIBAEMOCTb, HEIPEPBHIBHOCTH ).

OrnuchIBaTh 3Tanbl peannu3alii HacIeICTBEHHON
uHpopmanuu B kieTke. CpaBHHBATh peaklUU
matpuuHoro cuute3a monekyn PHK u Oenka B
KIIETKE

4.4

Heknerounsie  ¢gopmsl
JKU3HU — BUPYCHI

Hexnerounsie Gpopmbl xu3HU — BUpYchl. HcTopus
otkpeiTusi  BupycoB ([I. W. VBaHoBckwii).
OCOOCHHOCTH CTPOEHUSI U >KU3HEHHOTO IIMKIIA
BUpycoB. bakrepuodaru. bonesnu pacteHui,
JKUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMbIE BHUPYCaMHU.
Bupyc wummynonedunura uyenoseka (BUY) -
Bo30ynutens CIIM/la. OOpatHas TpaHCKpuUIus,
peBeprasa u UHTErpasa. [Tpodunaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHM.
Hemoncrpanuu: Iloprpersr: JI. M. MBaHOBCKUM.
Tabmumpl u cxemsl: «Bupyce», «baktepuodarny;
«Ctpoenune u xu3HeHHbI nukn Bupyca CIIM/a,
OakTepuodara. OGopynoBanue: MOJIEITb
crpyktypsl JIHK; MarauTHass Moaenb-aniuinKanus
«CTpOCHHE KIETKN»

PackpsIBaTh conepkaHue TEPMUHOB M NOHATHUM:
BUPYC, BHpPYCOJOTHs, Karcui, OaxkTtepuodar,
BUpYyC HUMMyHoAepuiuTta uyenoBeka (BUY),
OHKOI€HHBIE BUPYCHI. XapaKTEPU30BaTh BUPYCHI
KaK HEKJIETOYHYIO(OpPMY *KU3HU; OCOOEHHOCTHU
CTPOEHUS M JKU3HEICATECIBHOCTH  BHPYCOB.
OnuceiBaTh  KM3HEHHBIM  LMKJI  BHUPYCOB
UMMYHOJCPUIIMTA 4YellOBeKa; pa3inyarh Ha
pucynkax BTM ((Bupyc TabayHOM MO3auKH),
6akrepuodar, BUY.

O060CHOBBIBATH u coOiroaaTh MepBI
npodMIAKTUKA  PACIPOCTPAHEHHUsT BUPYCHBIX
3a0oneBanuii  (pecnupaTOpHbBIC, JKEIyI0YHO-
KUILEYHbIe, KiemeBod oHuedamur, BUY-
MH(pEKINs)
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Tema S. PazMHoOKeHHE M1 HHAMBHAYAJIbHOE

a3BUTHE OPraHu3MoB (5 4acoB)

5.1

JKU3HEeHHBIN ITUKI
KneTku. [enenue
KJIeTKH. MuTO3

1

KneTo4yHBIH IIMKJI, WM KU3HCHHBIA ITUKI KJIETKH.
Wntepdaza u muto3. [Ipoieccel, npoTekaromme B
unTepdaze. Perumkanus — peakuus MaTPUIHOTO
CHUHTE3a JHK. Crpoenue XPOMOCOM.
XpOMOCOMHBIN Ha0Op — KapUOTHUI. JUIIIOUAHBIN U
rarIONIHBI XPOMOCOMHBIE HAOOPBI. XPOMAaTHUIbL.
[uronoruyeckue  OCHOBBI ~ Pa3MHOXEHUA U
WHJUBUIyaJIbHOTO pa3BUTHUS OPraHn3MoB. Jlenenue
KiIeTku — wmuto3. Craaum wmwurtosa. IIpoueccsl,
MPOUCXOMASIINE HA Pa3HBIX CTagUusAX MHUTO3A.
buonornueckunit CMBICII MHTO3a.
[TporpamMmmupyemast TiOEIb KISTKH — arlorTo3.
Hemoncrpanuu: Tabmuiel u cxembl: «KieTouHbIN
UKD, «Permmukanuma  JTHK», «CtpoeHue
XpOMOCOMBD», «MUTO3»; MAarHuTHas MOJEIb-
ammmkauus «/lenenune knetkn»; moxens JIHK.
O6opynoBaHue: CBETOBOM MHUKPOCKOII u
Mukporpenapar «Kapnoknnes B KJeTKax KOperika
nyka». JlabopaTopHbie U IpaKTHYECKHUE PaOOTHI:
JlaGopaTtopnast pabota Ne 3. «Habmronenne Mutosa
B KJI€TKaX KOHYMKA KOpEIIKa JIyka Ha TOTOBBIX
MHUKpOIIpenaparax»

PackpsIBaTh conep:kaHue TEPMUHOB M IOHATHUM:
KJICTOYHBIA IMKJ, UHTepdasza, peayruKanus,
XpoMocoMma, KapuOTHII, rarIOuIHbIN,
JTUTUTOUIHBIA XPOMOCOMHBIN HA0Op, XpOMATHU/IBL;
MHUTO3 €ro ctaauu: mpodasa, Mmeradasa, anadasa,
tenodaza. OnucbiBaTh  KUZHEHHBIM  ITHKI
KJIETKH; MEpeuYuciasiTh U  XapaKTepu3OBaTh
MEpUObl KIETOYHOIO0 LMK, CpPaBHHUBATh MX
Mexay coboit. OnuckIBaTh CTPOSHUE XPOMOCOM,
KapUOTHUIIOB OpraHHU3MOB, CpaBHUBATH
XpOMOCOMHBIE Habopwl KkieToKk. CpaBHUBATH
CTajuu MUTO3a. PazinnuaTe Ha MUKponpenapaTax
U pHUCYHKax CTaguud MHTO3a. PackpbIBaTh
OMOJIOrMYECKHUI CMBICI MUTO3a.

5.2

@opMBI  Pa3MHOXKEHUS
OpraHU3MOB

@®opMBI pa3MHOXKEHHUSI OPraHU3MOB: OecCHojoe H
nojioBoe. Bujipl 6ecrosoro pa3MHOKEHUS: JIeJIeHUe
HA/IBO€ ¥ TOYKOBAHWE OJIHO M MHOTOKJIETOYHBIX,
CropooOpa3oBaHUE, BETETATUBHOE Pa3MHOXKCHHE.
HckyccTBEHHOE KIOHMPOBAHHWE OPraHU3MOB, €ro
3Ha4YeHue NI ceneknuu. [lonoBoe pa3MHOXKEHHE,

ero otiauuus oOT Oecmojoro. JlemMoHcTpauu:
Tabmunpelr u  cxembl: «DopMmbl  pa3MHOXKEHUS
OpraHu3MoB», «JIBOMHOE  OIUIOJOTBOPEHHE Y
IBETKOBBIX  pacTeHui»,  «JleneHue  KIETKH
OakTepumn», «BereratuBHoe pa3MHOKEHUE

pacteHuii», «CTpoeHue MoJOBBIX KIETOK»

PackpsIBaTh conepkaHue TEPMUHOB M NOHATHUM:
pasMHOXEHHUE, KJIOH, IOJIOBbIE KJIETKU (TraMeThl),
AWIIEKJIETKA, CIIEpMATO30U[, 3Ur0Ta, JEJICHHE
HaJBOE, MTOYKOBAHHUE, criopyJsius,
(dparMeHTalys, BEreTaTHBHOE pPa3MHOKEHHE,
CEMEHHOE pa3MHOXEHHE, OIbUIEHUE, JBOIHOE
OIIOIOTBOPEHUE, TTOJIOBBIE JKEJIE€3bl, CEMEHHUKU,
SUYHUKU, OILJIOIOTBOPEHHE (HapyxHoe,
BHYTpEHHee). XapaKTepu3oBaTb OCOOEHHOCTH U
3HayeHue OecCIoJIoro W IOJIOBOTO CHOco00B
pasMHOXKEHHUs. BbiaensaTe BHIBI  Oecrosoro
Pa3MHOXKEHHS; BBISBIATh B3aUMOCBS3H MEXKIY
dopmamu M crmocobaMH Pa3MHOXKEHMs, U HX
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OuoJIOTHYeCKUM 3HaYeHueM. Brnanets npuémamu
BErCTATUBHOIO  PA3MHOXKEHUS  KYJbTYpPHBIX

pacTeHui (Ha pumepe KOMHATHBIX).
XapakTepHu30BaTh II0JIOBBIE KJIETKH:
ANLIEKIIETKH, CIEPMAaTO30M/Ibl; BBISIBIISITH

0COOEHHOCTH X CTPOCHU.

5.3 Meiio3 Meiios. Cragun Meiio3a. [Ipoueccnl, | PackpbiBaTh cofiepaHue TEPMUHOB U TTOHSTHI:
MpOUCXOAIINe Ha craausx Menosa. [loBenenue | Meilo3, KOHBIOTALMSA XPOMOCOM, MEPEKPECT
XPOMOCOM B Mmeio3se. Kpoccunrosep. | (kpoccuHroBep) XpOMOCOM, rameThl.
buonornueckuii cMbpICI W 3HaueHHE Melo3a. | XapakTepu30BaTh Meno3 KaK croco6
Hemoncrpamuu: Tabmuibl ¥ cxeMbl: «JleneHue | KIETOYHOrO JICTICHHS; OINUCHIBAaTh MEHO03 1O
KIeTKn», «Meto3». ObopynoBanue: moaens JJHK; | ctanusm; cpaBHUBaTh cTaauu Meio3a U MHUTO3A.
MarHuTHas MO/IeJIb-alTITUKALIHS «/lenenue | Paznuuyarh Ha pHUCYHKax CTaJud MeHO03a;
KIICTKH» pacKpbIBaTh OMOJIOTHYECKOEe 3HaYeHHE MeHo03a
5.4 OO6pa3oBanue U ['ameTorenes — mporecc 00pa3oBaHHS TIOJIOBBIX | PackpeiBaTh cojep:kaHne TEPMHUHOB U TIOHSTHIA:
pa3BUTHE MOJIOBBIX KIETOK Yy OKUBOTHBIX. [lomoBele  jKene3bl: | TaMeTOreHes, CIIepMaTOreHes, OOTeHE3,
KJIETOK. CEMEHHUKHU W An4HUKH. OOpa3oBaHME W pa3BUTHE | CIIEPMATO30MU/I, aKkpocoma, SIMLEKIIETKA,
OmnonoTBOpeHne MOJIOBBIX ~ KJIETOK — ramer (CrepMaTo30u], | MOJsIpHbIC TeNblIA. XapakTepus3oBaTh
SUIIEKTIETKa) —  CIIEpMATOT€HEe3 W  OOreHe3. | OCOOEHHOCTH TaMETOTreHe3a Y JKMBOTHBIX M €T0
OcobenHoctu CTPOEHUS SIMIIEKIIETOK U | CTaJuW; TIOJOBbIE KIETKH JKUBOTHBIX U
CIIepMaTO30M/I0B. Orno10TBOPEHHE. | OMUCHIBATh Tpoliecc uX pa3Butus. CpaBHUBATH
[Taprenorenes. Jlemonctpamuu: Tabmuubl U | cnepMatoreHe3 ©u  ooreHe3.  OmwuchiBaTh
cxembl: «lIpsmMoe w® HempsMoe pa3BUTHE», | OIJIOJIOTBOPEHUE, OHOJOTUYECKOE 3HAYCHHUE
«"aMeTorenHe3 y MIIEKONMTAIOUIMX W YEJIOBEKa». | OMJIOJOTBOPEHUS
O6opynoBanue: MoJienb MeTapazHOU XPOMOCOMBI,
MHUKPOCKOII, MHUKpompernapaTel «CrepMaTo30uabl
MJIEKOIIUTAFOLIET O, «lnneknerka
MJIEKOTTATAIOIIIETOY. JlabopaTopHusie u
npaktudeckue pabotsl: JlaboparopHas pabora Ne
4. «UM3ydyeHue CTpOECHHUSI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIpEnapaTax»
5.5 NuauBunyanbHOE NunuBunyanbHOe pa3BuTHE (onTorenes). | PackppiBaTh comepikaHne TEPMHHOB U MOHSTHI:

Pa3BUTHEC OPraHU3MOB

OMOpHOHaNbHOE pa3BUTHE (3MOpHOTeHe3). DTarbl
SMOPHOHAIBHOTO  Pa3BUTHS Y  IO3BOHOYHBIX
KHBOTHBIX npoOeHue, racTpyJssinus,

OHTOTEHEe3, SMOpHOTeHEe3, 3UTroTa, IPOOJICHHE,
O6mactomepsl, Mopyna, Ojactyna, OJacToLeNb,
racTpylna, Helpyla, OpraHOTeHe3; 3apO/IbIIIEBhIC
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opranorere3. [locToMOpHOHANBHOE  pa3BHUTHE.
Tumbl TOCTAMOPHOHATBFHOTO PA3BUTHS: MPSMOE, HE
npsiMmoe  (nuuuHOuYHOE). BnusHue cpenst  Ha
pa3BUTHE OPraHu3MOB; (aKTOPhI, CIOCOOHBIC
BBI3BIBATH  BPOXKACHHBIE ypojacTBa. Poct wu
pasButhe pacteHuil. OHTOreHe3 IBETKOBOIO
pacTeHusi: CTPOCHUE CEMEHHU, CTaJuU Pa3BUTHUA.
Hemonctpamuu: Tabmumbl U cxembl: «OCHOBHBIC
cTaauu oHToreHesa», «lIpsmoe u HemnpsMoe
pasButue»,  «JIBOWHOE  OIUIOAOTBOPEHUE VY
LBETKOBBIX PACTCHUI»

JUCTKU: DBKTOAEpMa, ME30/A€pMa, DHTOAEPMA;
NOCTAMOPHOHAIBHOE ~ pa3BUTHE: MpsIMOE U
HEnpsIMOe (TMYrHOYHOE); MeTamopho3s,
MEracropa, MHKPOCIOpPa, IbUIBLIEBOE 3€pHO,
CIIEPMHUH, 3apOABIIIEBBIA  MEUIOK, JABOMHOE
OIJIOJJOTBOPEHHE. Onpenenstsb JTaIlbl
SMOPHOHAILHOTO  pPa3BUTHS  XOPJOBBIX  Ha
cXeMax WU mpenapaTax M ONMUCHIBATH IPOLECCHI,
IPOUCXOAIINE Ha KakaoM 3tane. CpaBHUBATh
IEpUOJIbl OHTOIEHe3a; IpsIMOe M HemnpsaMoe
(TMYMHOYHOE) TOCTIMOPHOHAIBHOE pa3BUTHE,
3apOJIBIIIM  YEeJNOBEKAa U JIPYTMX XOpPJOBBIX.
OOBSACHATH OMOJOTMYECKOE 3HAYCHUE DPA3BHUTHUS
¢ MeTramMop(}o30M; OTPULIATENILHOE BIIUSHUE
QJIKOroJisi, HUKOTMHA M JPYI'HX TEpaTOT€HHBIX
(GakTOpOB Ha pa3BUTHE 3apojblllla YEIOBEKa.
OnuceiBaTh MpoLEcc ABOWHOTO OIJIOIOTBOPEHUS
y LIBETKOBBIX pacTE€HUIl.

Tema 6. HacsieicTBeHHOCTh M H3MEHYMBOCTH OPraHU3MoOB (8 4acoB)

6.1 ['enetuka — Hayka o |1 IIpenmer u 3agaun reHetuku. Ponb nurosmornn u | PackpeiBath copepaHUE TEPMUHOB M MOHSATHI:
HACJEACTBEHHOCTH U SMOpHOJIOTUH B CTAaHOBJIEHUMM T€HETUKH. BKiaj | reH, TeHOM, TIeHOTUN, (PEHOTHN, XPOMOCOMBI,
WU3MEHUYUBOCTH pPOCCHIMCKMX M 3apyOeXHBIX YUEHBIX B pPa3BUTHE | aJuleJbHbIE  TeHbl  (aJUlead), TOMO3MIOTa,

TEeHETHUKHU. MeTtobl TeHETUKH | TeTepO3UroTa, JOMMHAHTHBIM TNpu3HAaK (TEH),
(rudpu10I0TNYECKHUH, LIUTOr€HETUYECKUH, | pELIECCUBHBIA TpU3HAK (T€H), 4ucTas JIMHUS,
MOJIEKYJISIPHO-T€HETHUECKH ). OcHoBuble | TuOpua. IlepeuncnsiTe U XapakTepU30BaTh
TFeHETUYECKUE MOHATHS. [ 'eHeTnueckasi CUMBOJIUKA, | METOIbI TeHETUKHU: TUOPUA0IOTHUECKUH,
UCIIOJIb3yEMast B cXemax CKPEIIMBAHUMN. | IUTOTEHETUYECKUH, MOJIEKYJISIPHO-
Hemonctpamuu: [loptpetsi: I Mennenb, T. | reHETUYECKHI; JOMUHAHTHBIE W PELECCUBHBIE
Mopran, H. . BaBunos, C. C. Yersepukos, H. B. | npusHaku pacrenuii u »xuBoTHbIX. [lonp30BaTecs
TumodeeB-PecoBckuii. OO0pymoBaHHE: MOMACIb- | TECHETUYECKOW TEPMUHOJIOTHEH W CHUMBOJHMKOMN
anmukanus  «MOHOTHOPUIHOE — CKpeIlMBaHUe», | JUIs 3aMnMcu TE€HOTUITUYECKHUX CXEM
repbapuii «I"0pox TOCEBHOI» CKpPEIIMBAHMUSI.

6.2 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH  HacjelOBaHUS  IPU3HAKOB, | PackpriBaTh coiepxaHue TEPMUHOB M MOHATHM:
HaCJIEJOBAHMUS ycraHoBleHHble ['. Menaenem. MoHOruOpuaHOE | MOHOTHOPHIHOE CKpELIUBAHMUE,
IIPU3HAKOB. CKpeluBaHue. 3aKOoH eauHooOpa3uss TUOPHUIOB | (EHOTHNHMYECKHUE TPYMIbI, THOPHI0IOrHYECKUN
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Monorubpuanoe
CKpEIIBaHHE

nepBoro nokojieHus. I[IpaBuno noMUHUpOBaHUS.
3akOH  paclieruieHuss  npu3HakoB.  ['mmoresa
YUCTOTBI ramer. [Tomuoe 51 HEIIOJIHOE
JIOMUHUPOBAHUE.

Hemonctpauuu: [Hoprpersr: I'. Menaens. Tabnuist
u cxembl: «MOHOrHMOpPHIHOE CKPEIIMBAHUE U €ro
LUTOTC€HETHYECKasi OCHOBaY, «3aKOH pacIleIIeHus
U €ro UUTOTCHETHYECKass OCHOBa», «3aKOH
9UCTOTBI  TameT». OOopymoBaHHWE:  MOMICIH-
anmmkanuu - «MOHOTHOpUIHOE — CKpEIIMBaHHE»,
«Hemonnoe nomuHHpoOBaHHE», repdapuii «['opox
IIOCEBHON»

METOJI, YUCThIC JMHHUH, JOMUHUPOBAHHE TCHOB
(momHOE, HEIOJTHOE), pacIieruieHne B
notoMcTBe. ONHUCHIBATH METOIAUKY MPOBEICHUS
I MeHngeneM  ONBITOB MO  HM3YYEHUIO
HaCJIEeJ0BaHUS OJHOM Mapbl MPU3HAKOB y TOpOXa
MoCeBHOTO. PackpwiBaTh coOjEp)KaHHE 3aKOHOB
eIMHOOOpa3usi THOPUIOB TIEPBOTO MOKOJICHUS U
3akoHa pacmerieHuss. OOBICHATh THIOTE3Y
YHCTOTBI ramer. 3anuckeBaTh CXEMBI
MOHOTHOPHUIHOTO CKpPEUTUBaHUSI, OOBSCHATH €ro
LIUTOJIOTHYCCKHUE OCHOBBI i pemarhb
FCHETUYECKHME 3aJlayd  Ha  MOHOTHOPHIHOE
CKpEIIMBaHUE.

6.3

Jurudpumnoe
CKpEIIUBaHHUE.
3aKOHHE3aBHCUMOI0
HaCJIeIOBaHUS
IPU3HAKOB

JurubpunHoe ckpemuBanue. 3aKOH HE3aBUCHMOTO
HacjeloBaHUS  Tpu3HakoB. Llurtorenermyeckue
OCHOBBI JTUTUOPHUIHOTO CKpELIMBaHUA.
AHanuzupyrolee ckpeuiuBanue. lcnonb3oBaHue
AQHAJIM3UPYIOUIETO CKPELIMBAHMS JJIsl ONPEeTICHUs
reHotuna ocobu. [lemoncrparmuu: I[loprpersr: T
Menpgens.

Taomuie: u CXEMBI: «urnbpunnoe
CKpELIMBAaHHEY, «uronornueckue OCHOBBI
JUTHOPUTHOTO CKPEUTUBAHUSI.
O6opynoBaHue: MOJIeTTb-
«IurnbpuiHoe CKpenmBaHue»

allIlJIMKaysa

PackpeiBaTh copepxkaHue TEPMUHOB M MOHATHI:
JUrHOpHUIHOE CKpEelllMBaHUE, aHAJIW3UPYIOIlee
ckpemmBanue. OnuceiBath onbiTel I'. Mengens
[0 UW3Y4YCHUIO HACIENOBaHUsA [JBYX  Map
IIPU3HAKOB y TIopoxa II0CEBHOro. PackpbIBaTh
CoZiepKaHue 3aKOHa
HE3aBHCHMOIOHACJIEJOBaHU IIPU3HAKOB.
IIpuMeHAT ~ MaTeMaTHMYeCKUMM  pacyer ¢
ITOMOILIBIO MeToAa NIEPEMHOXKECHHUS
BEPOSITHOCTEM M 3alUCh C  IIOMOUIBIO
(EHOTUNMUYECKUX  PATUKAIOB  PaCIIEIUICHUS
NPU3HAKOB Yy IOTOMKOB IO (EHOTUIlY U
TeHOTUITy. 3amHuChIBaThb CXEMBbl JUTHOPHUIHOTO
CKpeIIUBaHUsI, OOBSICHATh €ro LUTOJIOIHMYECKHe
OCHOBBI M pellaTb T'€HETUYECKHE 3a7aud Ha
JTUTHOPUTHOE CKPEIIMBAHUE

6.4

CreruieHHOoe
HACJIEIOBAHUE
MPU3HAKOB

CuenneHHoe HacienoBaHue npusHakoB. Pabora T.
Moprana o CUEIUICHHOMY HACJI€IOBAaHUIO T€HOB.
Hapymenue cuerieHuss TE€HOB B pe3yJibTare
KPOCCHHTOBEpA. XpoMocoMHast TeopHUst
HacCJIeICTBEHHOCTH. I'eneruueckue KapThl.
Hemonctpamuu: IToptpersr: T. Mopran. TaGmuiisr
n cxeMbl: «Meno3y, «l'eHeThdYecKre KapThl

PackpsIBaTh conep:kaHue TEPMUHOB U NOHATUM:
CLEIIJIEHHOE HaCJIeI0BAHHE MIPU3HAKOB,
pPEeKOMOMHALIMS TEHOB, T'CHETUYECKUE KapThl
XpoMocoM, MopraHujaa. HaseiBaTb OCHOBHBIE
ITOJIOXKEHUS XPOMOCOMHOMU TEOPUHU
HacneacTBeHHOCTH 1. MopraHa; packpbIBaTh
comepkanue  paboret  T. Moprana 1o

37



pacTeHui, YKUBOTHBIX u YEIIOBEKAY,
«B3aumoperictBue AJUTETIbHBIX TEHOBY.
O6opynoBanue: MuKpomnpernapar «Jlpo3oduiay
(HOpMa, MyTanuu (GOPMBI KPBUIEB M OKPACKH
Telna), MHUKPOCKOIIL, MOeIb-allIINKAIUs
«[lepekpéct  xpomocom». JlabopaTtopHbie H
NPaKTUYECKHE PAOOTHI:

Jlabopatopnast pabora Ne 5. «M3yueHue
pe3ybTaTOB MOHOTHOPUIAHOTO U JUTHOPUIHOTO
CKpCIIMBAaHUA Yy  JpO30QHIbI HAa  TOTOBBIX
MUKpOTIpEenaparaxy

CLECIJICHHOMY HACJICJOBAHUIO T€HOB U IPUYUHBI
HapylleHUus  CUEIUICHUSA  MEXKIYy  IeHaMHu.
3anuchiBaTh ~ CXEMbl  CKpELIMBaHUA  IpHU
CLEIIJICHHOM HaCJIeI0BaHNH, OOBSICHATH
NPUYMHBI PEKOMOMHALIMM TEHOB, OIPENeNATh
YUCJIO TPYNN  CUEIUICHUS TIEHOB; pELIaTh
TCHETUYECKUE 3a1a4u Ha CLEIUIEHHOE
HACJICI0BAHKE

6.5 I'eneruka 1oJIa. I'enernka nona. XpoMOCOMHOE ONpezesieHue noa. | PackpeiBath copepKaHue TEPMUHOB M TOHSATHI:
HacnenoBanue AyTOCOMBI 51 II0JIOBBIE XpPOMOCOMBI. | XPOMOCOMHBI HabOp, ayTOCOMBI, IIOJIOBbIE
IIPU3HAKOB, I'oMorameTHple M T€TEPOraMETHBIE OPIaHU3MBIL. | XPOMOCOMBI, TOMOT'aMETHBIN I0JI,
CLEIJICHHBIX C II0JIOM HacnenoBanue npr3HakoB, CLEIUIEHHBIX C IIOJIOM. | F€TEPOTaMETHBIM IIOJI, CLEIUIEHHOE C I0JOM

Hemoncrpauuu: Iloprperel: I'. Mennens, T. | HacienoBaHue IIPU3HAKOB. OOBSCHATD

Mopran, H.U. BaBwioB. Tabmuupsl M CXEMbI: | UTOJIOTHYECKHE OCHOBBI XPOMOCOMHOT'O

«l"eHeruka oJIa», «3aKOHOMEPHOCTH | MEXaHW3Ma OIpENEICHUs MoJa Yy pa3iIudHbIX

HaCJIEeI0BAHMS, CLEIJICHHOTO c [0JIOM», | opraHu3MoB.  CpaBHHMBAaThb  3aKOHOMEPHOCTH

«KaproTunsl 4en0BeKa 1 JKHBOTHBIX HACJIENI0BAHUS IPU3HAKOB, CLECIUICHHBIX W HE
CLEIUICHHBIX CHOJIOM. Pemare reHeTnyeckue
3a/1a4yd Ha HACJICIOBAHME CLEIIEHHBIX C I1OJIOM
IIPU3HAKOB

6.6 N3MeHYNBOCTSD. N3MeHYnBOCTD. Bunst U3MEHYMBOCTH: | PacKpbIBaTh conep:kaHue TEPMHUHOB M IOHATHI:
HenacnencrsenHas HEHACJIEACTBEHHAs U HAcleACTBeHHas. Poib cpeipl | KBMEHUMBOCTD, HACICACTBEHHAs M3MEHYMBOCTD,
U3MEHYMBOCTh B HEHACJIEACTBEHHON U3MEHYMBOCTH. | HEHACJIEICTBCHHAS U3MEHYHUBOCTb,

Xapakrepucruka MOJIM(UKAIIMOHHON | MOAU(UKALMOHHAS N3MEHYUBOCTb,
U3MEHYHUBOCTH. BapuannoHHbII pan U | BApDUALIMOHHBIN Dsifl, BapUaHTa, BapUallMOHHAas
BapuallMOHHas Kpubas. Hopma peakuuu npusHaka. | KpuBas, MIPU3HAK, HOpMa peakuuy,

KonnuecTBeHHBIC U KaYECTBEHHbBIE MPU3HAKH U UX
HopMma peaknuu. CBoiicTBa MOAMGPUKAITMOHHON
n3MeHuuBoCTH. [leMoncTpanuu: TabmuIel U CXEMBI:
«Bugsl  m3meHuMBOCTHY, «MoauduKarmoHHas
U3MEHUYUBOCTH». JlabopaTopHbIE U MPAKTUYECKUE
paboter: JlaGoparopras pabora Ne 6. «M3yuenue
MOIU(UKAIIMOHHON HW3MEHYMBOCTH, TOCTPOCHUE

KOJIMYECTBEHHBIE M KAayECTBEHHBIC IPU3HAKH.
KnaccudumupoBars BHIBI HM3MEHYUBOCTH U
BBISIBIISITh UX OHOJOTMYECKHE OCOOEHHOCTH.
[lepeuucnary  cBoiicTBa  MOAUGUKALMOHHON
U3MEHYMBOCTH U OOBSACHATH €€ 3HAYeHue Iis
opranu3MoB. Pa3nnuath KOJMYECTBEHHBIE U
KAaueCTBEHHbBIE IIPU3HAKY,; CTPOUTH
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BAPUALIMOHHOTIO Psifia U BAPUALIMOHHON KPUBOW»

BAPUALIMOHHBIN pAl, BapUALMOHHYIO KPHUBYIO,
BBIYHUCIIATH CPEHEE 3HAYCHUE ITPU3HAKA.

6.7

HacaencrBennas
M3MEHYUBOCTD

HacnencrBennas, W F€HOTUIHNYECKas
W3MEHUYUBOCTh. KoMOMHATHBHAs W3MEHYHBOCTb.
Meiio3 u TOJIOBOM  Mmpouecc —  OCHOBa
KOMOWHATUBHOM M3MEHYMBOCTH. MyTaluoHHas
n3MeHuuBOCTh. Kilaccudukanus Myranuii: reHHbIE,
XPOMOCOMHBIE, T€HOMHBIE. YacToTa W NPUUYMHBI
MYyTalHi. MyTtareHnHbie (hakTopHI. 3aKkoH
FOMOJIOTUYECKUX  PSAOB B HACIEICTBEHHOU
m3MeHnunBocty H. WM. BasunoBa. BresnepHas
HaCJIEJACTBEHHOCTh u M3MEHYUBOCTb.
Hemoncrpauuu: Iloprpersr: I'. nme ®pusz, H. H.
BapunoB. Tabnumsl u cxembl: «MyTanuoHHas
U3MEHYMBOCTE».  OOopynoBaHME:  MHUKPOCKOII,
Mukpomnpenapar «J/lpozoduna» (HopMa, MyTaruu
(GbopMBI KPBUIBEB U OKpacKa Telia); KOMHATHBIE
pacTeHus ¢ NECTPOU OKPACKOM JIUCTHEB.
JlaGoparopHble ¥ [pakTU4YecKHEe  PaOOTHI:
JlaGopatopHast pabota Ne 7. «AHanu3 Myrtauuit y
Jp0o30( Uikl Ha TOTOBBIX MUKpOIIpEnapaTax»

PackpbIBaTh cozepkaHue TEPMUHOB M IOHSITHM:
HaCJIe/ICTBEHHAs N3MEHYUBOCTh, KOMOWHATHBHAS
U3MEHYMBOCTh, MYTAllUOHHAs H3MEHYMBOCTb,
MyTaHT, MYTallUU: TE€HHBIE, XPOMOCOMHBIE,
I'€HOMHBIE; HOJIUIION U, aHeyIUIOU U,
MyTareHbl. XapakTepHU30BaTh HACJIEICTBEHHYIO
U3MEHYUBOCTb; ¢bopmynupoBaTh 3aKOH
IOMOJIOTHUECKUX PsJIOB B  HACJIEACTBEHHOU
n3MeHunBocty H. 1. BaBunoBa u oO0BACHATH €ro
3HayeHue s OMOJOrMM W CeJeKLUH.
Knaccugpumnmponartsb MyTallUU: TeHHBbIE,
XpOMOCOMHBIE, =~ T€HOMHbIE U  INPHUBOJUTH
npuMmepbl  MyTanuil.  OOBSACHATH  NPUUYUHBI
BO3HUKHOBEHHUS MyTallMi, poyib (HaKTOpOB-
mytareHoB. CpaBHUBaTh  BHMJbl  MYTalUid;

BBISIBIISITh HPUYHHBI HaCJIe/ICTBEHHON
U3MEHUYMBOCTH, HUCTOYHMKM  MYTareHoB B
OKpYXKaromien cpene (KOCBEHHO).
XapakTepru3oBaTh BHESIIEPHYIO

HaCJICACTBCHHOCTb U UIBMCHYHNBOCTb

6.8

I'eneTnka yemoBeka

I'enetnka YCJI0BCKa. KapI/IOTI/IH YCJIOBCKaA.
OCHOBHEIC METO/bI T'CHCTUKHU YCJIOBCKaA:

reHeaJIOTUYECKHIA, OJIM3HEIOBBIH,
IIUTOTCHETUYCCKUI, OMOXHMUYECKHM,
MOJIEKYJISIPHO-TEHETUYECKU. CoBpeMeHHOe
omnpeaeieHue T€HOTHIIA: MMOJJTHOT€HOMHOE

CEKBEHUPOBAHUE, TEHOTUITUPOBAHKUE, B TOM YHCIIC
¢ mnomombio IIIIP-ananmm3a. HacnencTBeHHEIE
3a00JIeBaHUs YeJIOBEKa: T'eHHEBIe 00J1e3HU, 00JIe3HU
C  HAacJIEJICTBEHHOW  MpPeapacioiOKEHHOCTBIO,
XpoMocomMHbIe ~ Oone3sHu.  ComaTH4ecKkue W
reHepatuBHble MyTanuu  CTBOJIOBBIE  KIIETKH.
[TpuHTIATIBI 3JI0POBOTO obpaza KU3HH,
JNArHOCTHKH, npoQUIAKTUKA U JICYCHHUS

PackpbIBaTh cofepkaHe TEPMHUHOB M MOHSATHUM:
KapI/IOTI/IH YCJIOBCKaA, III/ITOFGHGTI/I‘IGCKPI?I METOHO,
reHeaJIoTHYSCKHI METO/I, POZIOCIIOBHBIE,
OIM3HELOBLIA METO/I, HACIEACTBEHHbBIE O0OJIE3HM:
(MOHOTEHHBIE, C HacCJIeICTBEHHOM
MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE),
MEINKO-TEHETHYECKOE KOHCYJIbTHPOBAHHUE.
[TepeuncnaTb 0COOEHHOCTH H3yYEHHUS! T€HETHKU
4eJI0BEKA, NIPUBOIUTH [IpUMEPHI
HacJIeICTBEHHBIX Oone3Heit YyeJIOBEKa,
XapaKTepI/ISOBaTB MECTOAbI UX HpO(i)I/I.]'IaKTI/IKI/I;
000CHOBEIBATH 3HAYEHUE MEIUKO-T€HETHIECKOTO
KOHCy.]'IBTI/IpOBaHI/ISI. BI)ISIBJ'ISITI) nu CpaBHI/IBaTB
MEXIy cOo0OW JOMWHAHTHBIE M PEIECCHBHBIC
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FEHETHYECKUX OoJie3Hel. MeauKOo-reHeTHIEeCKOe
KOHCYJbTHPOBAaHUE. 3HaueHue  MEIUIIMHCKOU
TEHETUKHM B  TPEAOTBpPAlICHUH U  JICUCHUU
FeHETHYCCKHUX 3a00JIeBaHUH YyeJIOBEKa.
JemoHcTpanuu: Tabauup! i CXEMBI:
«HacnenoBanue  pesyc-gakropay,  «l['eHeTHKa
rpynn kKposu». JlabopaTopHble W TpPaKTHUYECKUE
paboTHI: [Ipaktnueckass ~ pabora  No 2.
«CocTaBieHue U aHAJIN3 POJIOCIOBHBIX YEJIOBEKA)

MPU3HAKH

YeJIoBeKa. CoCTaBIIATh "

AHAJIU3UPOBATh POJOCIOBHBIC YCTIOBCKA

Tema 7. Cesiekuiusi OpraHu3MoB, OCHOBbI O0MOTEeXHO0J10TUHM (3 yaca)

7.1

Ceneknus Kak Hayka U
nporecc

1

Ceneknusi Kak Hayka M Ipolecc. 3apoKIeHue
CeleKMu U JaoMecTukanusa. Yuenue H. U
BaBunmoBa o  1meHTtpax — MHoroo0Opasus U
IIPOUCXOXKICHNS KYJIBTYPHBIX pacTeHui. LleHTpsl
MPOUCXOKICHHUS JOMAIIHUX JKUBOTHBIX. Copr,
nopoaa, mramMm. Jlemoncrpauuu: [Hoprpetsi: H. U.
BapunoB. TabGmuier m cxembl: kapra «LleHTpBI
MHOro00Opa3usi MU NPOUCXOXKJIEHUS KYJIbTYpPHBIX
pacteHui», «llopoabl JOOMAMIHUX >KUBOTHBIX,
«CopTra KyJIbTypHBIX pacTteHuit». OOopymoBaHue:
MYJISOKU TIOJIOB M KOPHETUIOAOB AWKUX (opMm u
KyIbTYPHBIX ~ COpPTOB  pacTeHuil;  repobapuit
«CenbCKOX0351CTBEHHBIE PACTEHUS»

PaCKpBIBaTB COACPKAaHNUE TCPMUHOB U TOHSITHM:

CeJIeKIIHUs,
JIOMECTUKAIIUS
MHOT000pa3us
pacTeHui U

COpT, 1I0poJa, LITaMM,
, WM OJOMAalIHUBAaHUE, LEHTPBI
U IPOUCXOXKICHUS KYJIBTYPHBIX

KHUBOTHBIX,  THOpHIM3aIMs,

UCKYCCTBEHHBbIN 0TOOp. Ha3biBaTh M cpaBHUBATH
OCHOBHBIE 3Tallbl pa3BUTHA cenekuuu. M3narate

yuenne H.

M. BaunoBa 0  umeHTpax

IMPOUCXOKACHUA KYJIbTYPHBIX paCTeHHﬁ;

paznuyaTh 1eH

TPBI Ha KapTe€ MUPA, CBSA3bIBATh UX

MECTOIIOJIOXKEHUE C OYaraMd BO3HHKHOBEHUS
IpeBHeWInX nuBmiIn3anuil. CpaBHUBATH copTa

KYIbTYPHBIX ~PAcTeHHH, MOPOABl JOMAITHUX
KUBOTHBIX W WX JUKUX mpeakoB. OIeHWBATh
pOJIb CeJeKLUU B obecrnieueHun
IIPOJIOBOJILCTBEHHON 0€30MacHOCTH
4eJI0BeYeCTBa

7.2

MeToanl U JOCTHIKCHHUS
CEJICKLIMH paCTEeHUU U
JKUBOTHBIX

CoBpemMeHHbIE METONbl CeNeKIu. MaccoBblii u
WH/IMBUYaJIbHBIA OTOOPBI B CENEKIMUPACTEHUH U
KABOTHBIX. Ouenka 3KCTEpPhEPA.
ban3kopocTBEHHOE CKpeluBaHUEe — HMHOPHJIMHT.
Uucras nuHMA. CKpelIMBAaHWE YHCTBIX JIMHHM.
['erepo3uc, wmu rubpuanas cuna. HeponacTBeHHoe

cKkpemmuBaHue —  ayrOpuauHr.  OtganéHHas
ruOpumusamuss  u - e€ycrnexu. VICKycCTBEHHBIN
MyTareHes 5! MIOJIy4YEHUE ITOJIMIIIIONIOB.

PackpsIBaTh conepkaHue TEPMUHOB M NOHATHUM:
UCKYCCTBEHHBI ~ OTOOp, MaccoBblii  OTOOD,
VHIMBH1yaJIbHBINA ot0op, DKCTEPHED,
OJM3KOPOJICTBEHHOE  CKpEIlMBaHUE,  YHCTas

JIMHUS,
CKpEIIMBAHUE,
MOJIUTIIOUIBI.

reTepo3uc, HEPOJICTBEHHOE
UCKYCCTBEHHBII  MYTareHes,
CpaBHuBath bopMbI

HCKYCCTBEHHOTO otOopa (MaccoBoro i
WHIWBHTYAJIBHOTO), BUJIBI TUOpUIN3AIAH

40



JlocTi>KeHHUsT CeNeKMU PAcTeHUH, *XUBOTHBIX H
MHUKpoopranu3MoB. [lemonctpanuu: [loptpetsi: U.
B. Muuypun, I'. JI. Kapneyenko, M. ®. MBaHoB.
Tabmune! 1 cxembl: «OTHaneHHas THOPUAU3ALINSY,
«PaboTsl aKajgeMuKa M. D. HBanosay,
«[Tonmumnonnus». O6opya0oBaHKEe: MYJISKH I1JI0JI0B
U KOPHEIUIOAOB MAWKUX (HOpM U KYIbTYPHBIX
copToB pacteHuii. JlTabopaTopHble U MPAKTUYECKUE
pabotbl:  Okckypcus «OCHOBHBIE METOABI U
JIOCTHKEHUS CENIEKLIUU PACTEHUHN M KUBOTHBIX (Ha
CCJICKIIMOHHYIO ~CTaHIUIO, IUIEMEHHYI0 (depmy,
COPTOUCIIBITATENIbHBIA  YYaCTOK WM TEIUIMYHOE
XO03SMCTBO)

(OIM3KOPOJICTBEHHOW W OTIAJICHHOH), CIOCOOBI
MOJIyYEHUs MOJIUILIONA0B. [IpuBOANTE IpUMeEpBI
JIOCTHKEHUH CEJIEKIIUU PACTEHUM U )KMBOTHBIX

7.3 buorexnomorus Kak | 1 buorexHosoruss Kak OTpaciib  NPOMU3BOJCTBA. | PacKpbiBaTh coAep:kaHUE TEPMUHOB U TOHSATHIA:

OTpacib IPOU3BOJACTBA I'ennas WUHXEHEPHUS. Oranbl co3faHus | OMOTEXHOJIOTHUS, KIIETOYHAsI WHKEHEepUs, TeHHAs

PEKOMOMHAHTHOM JHK u TPAHCTCHHBIX | HUHXKEHEPHUs,  KJIOHUPOBAHUE,  TPAHCICHHBIE

opranu3moB. Knerounas unxenepus. Kiierounsie | opranusmsl, I'MO (reHeTHYECKU

KyIbTypbl.  MUKpPOKJIOHAJIbHOE  pa3MHOKEHUE | MOAU(PUIIMPOBAHHbBIE OpraHHU3MBbI).

pacrenuil. KioHupoBaHHe BBICOKONPOJYKTUBHBIX | XapakTepu3oBaTh OMOTEXHOJOTMIO KaK OTpacib

CEIbCKOXO035MCTBEHHBIX OpraHu3MOB. | IPOU3BOJCTBA, OCHOBHBIE JOCTHKECHHS

Okosiorndyeckue u stuyeckue npobdiembl. MO — | GMOTEXHOIOTUM B 00JacTH MPOMBIIUIEHHOCTH,

FEHETUYECKH MOAU(DHUIMPOBAHHBIE OPraHU3MBIL. | CEIbCKOTO X035KCTBa " MEUIIIHBI.

Hemonctpauun: Tabmunsl u cxembl: «O0bekTsl | [lepeuncnsats u XapaKTepU30BaTh

ouorexHonorun», «Kiierounble KyJabTypbl ¥ | OCHOBHBIEMETO/IbI u JOCTHKEHHUS

KJIOHUpoBaHue», «KoHCTpynpoBanue u mnepeHoc | OmounHxeHepuu. OOCyXIaTh SKOJIOTHYECKHE U

TE€HOB, XpPOMOCOM» TUYECKHE ACTIEKThI HEKOTOPBIX UCCIIENOBAHNM B

oOmacth  OMOTEXHOJIOTMH  (KJIOHUPOBAHMUS,

HCKYCCTBEHHOTO OIUIOOTBOPEHHS,

HaIIpaBJICHHOTO U3MEHEHMS I'€HOMa U CO3/aHUs

TPaHCTE€HHBIX OPTaHNU3MOB)

Pe3epBHOE Bpems 1
OOmee konuuecTBO dYacoB 1o | 34

porpaMme
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TemaTn4yeckoe niiannposanue. 11 kiaace

Ne ni/m HaumeHoBaHue Ko IIporpammHoe conep:kanue OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH
pa3esioB U TeM eCTBO
Y4eOHOro npeaMera | 4acoB
Tema 1. DBosonuonHasi 6uosorus (9 yacos)
11 OBomronus u 1 [IpennochiIKu BOZHUKHOBEHUS IBOJIOLIMOHHON PackpeiBath copepkaHne TEPMUHOB U

METOJEI €& HN3YUYCHUA

TEOpUHU. DBOJIIOLIMOHHASTEOPHUS U €€ MECTO B
Ouosorun. BiusHue 3BOIIOINUOHHON TeOpUH

Ha pa3BUTHE OUOJIOTUU U IPYTUX HaYK.
CBuzieTenbCTBa SBOMIOIUH.

[TaneonTomornyeckue: MoCIe10BaTEIbHOCTh
IOSIBJICHUSI BUJIOBB IIAJICOHTOJIOTMYECKON JIETOMHCH,
MepexoTHbIe (POPMBEL.

buoreorpaduueckue: cxoAcTBO U paznuyue GpayH u
(ba0p MaTepuKOB U OCTPOBOB. DMOPHUOIOTMYECKUE:
CXOJCTBaU Pa3nuyusi SMOPHOHOB Pa3HBIX BHIOB
II03BOHOYHBIX.

CpaBHUTEIBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE,
aHAJIOTUYHBIE, PYAUMEHTAPHBIE OPTaHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMHYECKHE:
CXOZCTBO MEXAHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMUECKUX MyTeH y Bcex
KUBBIXOPTraHU3MOB.

Hemoncmpayuu:

Ilopmpemui: K. Jlunnei, XK. b. Jlamapk,Y. /lapBus,
B. O. KoBaneBckuii,

K. M. bap, O. I'ekkens, . Mronnep. Tabauywvr u
cxembl: «Pa3BUTHE OPraHMYECKOTO MHpa Ha
3emuiey, penbedHbIe TAOTHUITBI «3apOIBITITH
MTO3BOHOYHBIX KUBOTHBIX»,

«ApXeOHTCpI/IKC».

HOHATUIL: 3BOJIIOLIUSA, IEPEXOIHBIE (OPMBI,
(buIoreHeTUYECKUe Psifibl, BUABI-OHIEMUKH,
BUJIbI-PEJIUKTHI,

3aKOH 3apOJIbILLIEBOI0 CXOJICTBA,
OHMOreHeTHYeCKUil 3aKOH, FTOMOJIOTHYHBIE

U aHaJOTMYHbIE OpraHsbl,

pPYAMMEHTapHbIE OpraHbl,aTaBU3MbI.
[TepeuncisiTb OCHOBHBIE 3TAIlbl PA3BUTHUS
ABOJIFOLINOHHON TEOPHH.

XapakTepu30BaTh CBUACTEIHCTBA
HBOJIIOIUH: MTAJIEOHTOJIOTUIECKHE,
ounoreorpaduyeckue, SMOPUOIOTHYECKUE,
CPaBHUTEIILHO-aHATOMHYECKHE,
MOJIEKYJISIPHO- OMOXUMUYECKHE.
[TpuBOANUTE pUMEPHI EPEXOAHBIX (HOPM
OpPraHu3MOB, (HIOTEHETHIECKUXPSIOB.
[TpuBOAUTE (POPMYIMPOBKH 3aKOHOB
OMOTreHEeTHYECKOT0 U 3apOJIBIILIEBOI0 CXO/ICTBA
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Obopyoosanue: dbunoreorpaduyueckaskapTa MUPA;
koJuteKkuusa «DopMsbl

COXPAaHHOCTH HCKOIIA€MBIX KUBOTHBIX UPACTCHUN»;
BJIQKHBIE TIPETapaThl

«Pa3BuTue Hacekomoroy, «Pazpurue

JSATYIIKU

1.2

Hcropuss  pasButus
MpeICTaBICHUI
00 IBOJIIOIIAN

OpomouronHas Teopust Y. lapsuna.llpeanoceuiku
BO3HUKHOBEHHUS JapBUHU3MA. [[BHKYIIHE CUITBI
9BOJIIOLIMM BHUI0B 110 JlapBUHY (M30BITOUHOE
pa3MHOXKEHHE ITPU OTPAaHUYEHHOCTH PECYPCOB,
HeonpeenEéHHas U3MEHYMBOCTh,00pb0a 3a
CYILIECTBOBAHHE, €CTECTBEHHBII 0TOOD).
CuHTreTndeckast Teopus BOJIIOLNH.

(CTD) u e€ 0CHOBHBIE MOJIOKEHHUSI.
Jemoncmpayuu:

Hopmpemeui: K. JIunuei, XK. b. Jlamapk,

Y. JlapBuH.

Tabnuyst u cxemol: «llomynauuny,

«Kapra-cxema mapmipyra nyremectBusY.
Hapsunay, «®opmbl 60pbObI

3a cyliecTBoBaHUEY, «EcTecTBEeHHBIHOTOODY,
«MHoroo0pa3sue copToB pacTeHui», «KMHoroodpasue
MOPOJI ’KUBOTHBIX»

PackpsiBaTh  copepkaHue TEPMHHOB U
MMOHSATHIM: CHCTEMAaTHKa, €CTECTBEHHBIM H
HCKYCCTBEHHBIH OTOOD.

XapakTepu30BaTh OCHOBHBIE 3BOJIIOLMOHHbIE
uJeu, KOHIENINU U TEOPUH; CPAaBHUBATh
B3IJIsA1bI Ha BUJ ui3Bosmonuto K. Jlunnes,
K.b. Jlamapka,Y. JlapBuHa.

OuenuBatb Bkiaj JIlunHes B pa3BuTue
CHUCTEMAaTHKH U OOBACHATH IPUHLIUTIBI
OMHApHOW HOMEHKJIATYPBHI.

XapakTepu30oBaTh COCpKaHUE U 3HAUCHHE
sBomonoHHON koHnenuuuXX. b. Jlamapka.
OrneHuBaTh €CTECTBEHHO-HAYUHBIE U
COLIMAJIbHO-3KOHOMMYECKHE TTPEIITOCHUIKI
BO3HHUKHOBEHUS BOJIIOLIMOHHON Teopun Y.
JapBuHa.

PackpriBaTh cofeprkaHue 3BOJIOLNOHHON
teopunY. JlapBuHa; CpaBHUBATH
HEONPEAETEHHYIO U ONPEAETEHHYIO
WU3MEHUUBOCTb, ECTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP, OpMBI OOPHOBI3a
CYyILIECTBOBAHUE.

OnuceIBaTh NOJI0KEHUS CHHTETUYECKONTEOPUHN
sBosonu (CTD) u 0ObACHATH

e€ 3HaueHue 1 OMOJIOTUH
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1.3 Bun: MuxkposBomtonus. [Tonynsiius kak eamHuLIa PackpeiBath copepkaHue TEPMHUHOB U
KpUTEpUHU U BHJIa U 3BOJIIOIUHU. MOHSATUI: MUKPOIBOJIIOLIUS, BU]I,
CTPYKTYpa. ﬂemoﬂcmpauuu; KpUTCpHHu BU/A, apeaH,HOHYJISILII/ISI,FCHO(i)OHI[,
[Tonmynsius kKak Kak Tabauyvt u cxemor: «llomynsaaun, MyTaIuu, KOMOUHAIIUY TC€HOB.
SJIEMEHTapHasA «MyTanuoHHasi U3MEHYUBOCTD). XapakTepu30BaTh BUJ KaK OCHOBHYIO
eIMHUIA BUIA O6opydosaniie: MAKPOCKOT, CUCTEMAaTUYECKYIO €IMHULY U LIEJTOCTHYIO
14 Homyssiuws MUKporpenapat «Jpo3oduna» (Hopma, MyTamuu Oronorueckyro CHCTEMY. Brinenars Kputepun
KaK Kak (hopMBI KPBUTHEB U OKPACKH TEJIa), MOJICITb- BHa (MOp (bonovr WHCCHH, q)mIEOHOFquCKHH’ .
AJIeMEeHTapHa anrumkanus «llepexkpéct xpomocom». 6HOXHMH%CKHI/E’ FCHCTHHCCIIIH, SKOJIOTIHACCIHIHT,
reorpaUyecKuil) U MPUMEHITh KPUTEPUH IS
A €MHULA Jlabopamopmuvie u npakmuueckuepaoomol: OITHCAHMS KOHKPETHBIX BHIIOB.
BHJIA Jlabopamopnas pavoma Ne 1. «CpaBHeHue XapakTepu30BaTh MOy KaK CTPYKTYPHYIO
BUJIOB 110 MOP(OIOTUYECKOMY C/IMHULY BHA U YBOJIOLIUH.
KPHATCPHUIO» OnuceIBaTh MOMYISAIUIO IO OCHOBHBIM
MIOKA3aTeJsIM: COCTaB, CTPYKTypa
15 JBrxyiue JBwxkymue cvibl ((pakTopsl)IBOIIONNN BUOB B PackpsiBaTh conepkanne TEPMUHOB U
CHJIBI npupojie. MyTalioHHBIN TTpolIecC U KOMOMHATHBHAS MOHATUI: KOMOMHATUBHAS U3MEHYUBOCTb,
(amemeHTapH W3MEHYUBOCTb. [lonmynsiuoHHbIe BOMHBIN Aperd MyTal11, MyTallHOHHBIAIIpOLIECC,
13(S reHoB. M3omsus 1 Murparusi. MOMYJISIIIMOHHBIE BOJHBI, Apeii() TeHOB,
(akTopsr) Jlemoncmpayuu: M30JISLUSL, MUTPALUH.
SBOJIIOINA Tabnuyer u cxemvi: «JIBUKYIIHE CUIIBIIBOIIOLNN XapakTepu3oBaTh dJI€MEHTapHbIE
(aKTOPBI HBOTIOIUN: MYyTaIlMOHHBIH
Mpolecc, KOMOMHATUBHAS
W3MEHYHBOCTb, TOMYJISIIUOHHBIE BOJIHBIL,IpE(
T€HOB, U3OJISALIMS, MUTPAITHSI.
VYcraHaBnuBaTh NPUUUHHO- CIIEJICTBEHHBIE
CBSI3U MEXIY MEXaHU3MOM U PE3yJbTaTOM
JEHUCTBUSABIKYIIUX CUT (DJIEMEHTapHBIX
(haKTOPOB) IBOJIOIIHH.
1.6 EcrecTBeHHBIN EctectBenHbIit 0TOOp — HanpaBisomuil GakTop PackpsIBaTh conep:kaHre TEPMUHOB U
oTOOp 1 €ro sBOIIOIUH. DOPMBI €CTECTBEHHOTO 0TOOpA. MOHATHI: ecTeCTBEHHBIN 0TOOP, 60phOa 3a
hopmbI Jemoncmpayuu: CYILIIECTBOBAHUE.

Tabmuip! u cxembl: «kECTeCTBEHHBIN 0TOODY,
«bopn0a 3a cyIiecTBOBaHHEY

OnuceIBaTh MEXaHU3M JIehcTBUA
CCTCCTBCHHOI'O 0T6opa.
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XapaxTepu30BaTh ()OPMBI €CTECTBEHHOTO
otOopa (ABWXKYLIHHA, CTAOMIN3UPYIOIIHA,
JTU3PYNTUBHBIN) U CPABHUBATH X MEXKIY
coboii. XapakTepu3oBatb 60pb0y 3a
CYIIIECTBOBaHHE U CPABHUBATH €€ BUJIBI
(MexBHI0Bast, BHyTPUBHIOBast, 60pbOa ¢
HeOIaronpusATHBIMUA (PaKTOpaMH BHELTHEH
Cpelibl)

1.7 Pesynbrarsl [TpucnocoOIeHHOCTh OPraHU3MOB PackpsIBaTh conep:kaHue TEPMUHOB U
9BOJIIOLIUM: KakK pe3yabTaT 3BOJIIOLHH. HpI/IMepLI MTOHATHIM: HpI/ICHOCO6JIeHHOCTL,
MPHUCTIOCO0JIeH MIPUCIIOCOOJICHUI Y OpPraHu3MOB. IIOKPOBUTEIBCTBEHHAS U IPEIOCTEPEraromas
HOCTb ApOMOp(bOSLI " uauoajarTaluu. BI/II[ u OKpacCKa, MaCKHPOBKa, BI/I,I[OO6pa3OBaHI/Ie.
OpraHu3MOB U BHI000pa30BaHMUE. OnuchIBaTh MEXaHU3M BO3HUKHOBEHUS
BUJI000pa30BaH Kputepun Buga. OcHOBHBIE ()OPMBI MPUCTIOCOOJICHHI Y OPraHU3MOB.
ne BHI000pa3oBaHus: reorpaduyeckoe, BbIABIIATE 110 M300pak€HUSIM, Ha KHUBBIX U

JKOJIOTUYECKOE. (bUKCUpPOBaHHBIX  Mpenaparax  MpUMEpbI
emoncmpayuu: MPUCTIOCOOJICHHOCTH PACTCHHH U
TaOnuIbe! U CXEMBI: JKUBOTHBIX K YCJIIOBUSIM CpEJibl OOMTaHMUSI,
«IIpHrcrocobIeHHOCTh OPraHU3MOBY, AOKa3bIBaTb OTHOCHUTCIIbHYIO
«[eorpaduueckoe BUI00OpasoBaHuey, 11eJ1ecO00Pa3HOCTh MPUCIIOCOOICHUH.
«DKONOTHHECKOE BHI006PA30BAHNE. XapakTepu30BaTh CIIOCOOBI M MEXAHU3MBI
Obopydosanue: BU000pa30BaHus;
xosexis «[TPHMepBI 3AITHTHEX OIMCHIBATh U CPABHUBATH OCHOBHBIE
MIPUCTIOCOGIEHMi Y KHBOTHBIXY, (OpPMBI 3KOJIOTHYECKOT0 U Teorpaduyeckoro
KOJUIEKIIHSI HACEKOMBIX C PA3JIMYHBIMU TUITAMH BHJ000pa30BaHNA
OKpacKku; Ha0Op IJIOI0B U CEMSIH.
Jlabopamopusie u npaxmuyeckue padoomol:
Jlabopamopnuas paboma Ne 2. «Onucanue
MPHUCTIOCOOJIEHHOCTH OPTaHu3Ma U ee
OTHOCHUTEIIBHOTO XapaKTepar

1.8 Hanpasnenus u MaxposBomrorusi. ©opmel SBoTIOINH: PuieTHIecKas, PackpeiBath conepkaHre TEPMUHOB U TIOHSATHUIA:

yTH
MaKpOJIBOJIIOLUN

JUBEPICHTHAs, KOHBCPTCHTHAs, MapaljiCJIbHasd.

MaKpO3BOIONHS, PUIOTEHE3,0M0T0IMUECKHHA
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1.9 DOopMBI 3BOJIIOIUU: 1 Heob6patumocts sBomtonmnu. [Iponcxoxaenue ot nporpecc u perpecc, apoMopdos, HanoasanTanms,
puneTnaeckas, HeCNenUaIn3uPOBaHHBIXITPEAKOB. [Iporpeccupyrommas o0mas JereHepanys, aJanTHBHAS PaJuanus.
JIMBEpreHTHas, CreLuaTu3aiys. A JaNTHBHAS paHaLysL. XapakTepu3oBatb HOPMBI IBOJTONNU. BEISBISTH
KOHBEPI'€HTHAas, Jlemoncmpauuu: apomMoph03bl U UANOATANTALNN Y PACTCHUN H
napa’suiesibHas. Iopmpemui: A. H. CeBepLios. JKUBOTHBIX.

Tabnuybl u cxemvl. «KApoMop(o3bD», CpaBHHBaTh OMOJIOTMYECKUI IIPOrpecc U
«Mmnoananranuny, «O01masiereHepamnus. Oronoru4eckuii perpecc, apoMopos,
Obopyodosanue: moaens «OCHOBHBIC HAIIPABJICHUS M/IHO0AJIANITALMIO ¥ OOIIYIO ETEHEPALIHIO.
IBOTIONUNY; 00BEMHAsIMO e «CTpoeHne BEIABIIATE B3aUMOCBSA3H MEXKY ITyTAMUU
T'OJIOBHOI'O MO3TaIll03BOHOYHBIX ) HalpaBJICHASMH 3BOJIIOIANA
Y PaCTE€HUH M JKUBOTHBIX
Htoro yacoB 1o teme 9

Tema 2. Bo3HukHOBeHHe U pa3BuTHe Ku3HU HA 3emuie (9 yacoB)

2.1

Hcropus xu3Hun
Ha 3emJe U
METO/IbI

€€ U3y4eHMUS.

1

2.2

T'unoresnl
MIPOUCX 0K ICHHS
JKA3HU Ha 3emiie

JloHay4yHble NPEICTABICHUS O 3aPOKICHUN JKU3HMU.
HayuHble runore3sl BOSHUKHOBEHUSI )KU3HU

Ha 3emJjie: abMOreHe3 U MaHCIEePMHUSL.

Xumuueckas 3Boonnsa. AOUOreHHbIN CHHTE3
OpPraHUYECKUXBEIECTB U3 HEOPIAHMYECKUX.
DKcrepuMeHTaIbHOE MOITBEPKICHUEXUMUYECKOM
SBOJIIOLIHH.

HauanbHble 3Tanbl OMOIOrHUECKON IBOITIOLUH.
I'unoreza PHK- mupa. ®opmupoBanne MeMOpaHHbBIX
CTPYKTYpH BO3HUKHOBEHUE MPOTOKJIETKH.

IlepBble KIETKU U X BOJIIOLIHS.

DopMUpPOBaHNE OCHOBHBIX I'PYIII KUBBIX
OpPraHU3MOB.

Jemoncmpayuu:

Ilopmpemui: ®©. Penn, JI. Ilactep, C. Munnep,A. U.
Onmnapum, I'. IOpu.

Tabnuywl u cxemwvl: «Bo3ankHoBeHNECOTHEUHOU
CUCTEMBI», «Pa3BUTHE OPraHUYECKOrO MUPaAY,
«PacTtutenbHas kineTka», <« KUBOTHasIKIIETKa,
«IIpokapuoTnyeckas KIeTKa»

PackpeiBath cojepkaHre TEPMHHOB U
MOHATHI: KpeallMOHU3M, a0HOreHe3,
BUTAJIN3M, MAHCTIEPMHUSI, OMOTI033,
KOallepBaThl, MPOOUOHTHI, CHMOHOTEHES.
XapakTepu30BaTh METO/IbI U3YUCHUS
HMCTOPUYECKOTO MPOILIOTO 3eMIIH.

[lepeuncnaTb  OCHOBHBIE  3Tallbl
XUMHYECKOIT W OHOJIOTUYECKOU
SBOIIOLIAH.

W3narate conep:kaHue TUIOTE3 U TEOPHit
BO3HUKHOBEHMUSI )KM3HU Ha 3eMIie
(kpeallnoHN3Ma, CaMOIIPOU3BOIBLHOTO
3apO’KCHUS (CIIOHTAHHOT0), ITAHCTIEPMUH,
runore3sl PHK-mupa).

OnuceiBathk 3kcnepumenTsl C. Munepaun

I'. FOpu 1o nosiydeHn0 OpraHuyeCKUXBEIIEeCTB
W3 HEOPTraHMYECKUX MyTEM aOHMOTeHHOTO
CHUHTE3a
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23 OCHOBHBIE dTaIlbl Pa3BuTue xu3Hu Ha 3eMJie 1O ApaM UIEPHOIaM. PackpeiBath conepkaHue TEPMUHOB U
HBOJIIOLIUU Karapxeii. Apxeiickas u IpoTepo30iCcKast pHI. MOHATHIL: S0H, 3pa, epruoi, apoMopho3sl,
OPraHU4eCKOro [Taneo3olickasapa 1 €€ mepruobl: KeMOPUICKHIA, UIA0aJalTaluu.

MHpaHa 3eMIIE. OpPJOBUKCKHUU, CUITYPUNCKUH, 1I€BOHCKUH, 3HaTh MOCJIEA0BATENBHOCTD S0HOB:

24 PazBuTune xu3Hu 1o KaMEHHOYTOJIbHBIN, IepMcKuii. Me3o30lickas 3pa u e€ KartapxeH, apxeH, IpoTepo30i,
3paM U IepUoIaM MEPUOJIBLI: TPUACOBBIN, FOPCKUI, MEIIOBOM. (dhaHepo30ii; 3p: apxeickas,

Kaiino3zoiickast apa u e€ nepuopl: MPOTEPO30MCKas, Majeo30ncKas,
MaJI€OTC€HOBBIN, HEOT'€HOBBIM, M€30301CKasl, KaitHO30MCKast; IePUOJIOB:
AHTPONOTC€HOBBIH. KeMOpUUCKUHN, OPJIOBUKCKUHN, CUITYPUICKUIA,
XapakTepucTrKa KJIuMaTa U Te0JI0THYECKUX JIEBOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKHIA,
riporieccoB. OCHOBHBIEATAIBI SBOJIIOLIUU TPUACOBBIN, FOPCKUIA, METTOBOM, TAJIEOT€HOBBIN
PaCTUTEIBHOTO U )KUBOTHOTO MUpPa. ApoMop(]o3bI y 1 HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

pacteHuii u )kuBOTHBIX. [losiBIIEeHME, pacuBET U XapakTepu30BaTh OCHOBHBIE COOBITHUSB
BBIMUpAHUE TPYII )KUBBIX OPTaHU3MOB. Pa3BUTUHU OPTraHUYECKOTO MUPA
emoncmpayuu: 10 ApaM U NEPHOJIaM T€OJIOTUUECKOUUCTOPHH;
Tabnuywl u cxemsi: «Pazpurne ATambl Pa3BUTHUSL PACTUTEIHHOTO U JKUBOTHOT'O
OpPraHUYECKOro MUPay, Mupa. Beiaenuts riaBubie apoMop(o3s
reOXpOHOJIOrHYecKas TabIuIIa; pacTeHUM U KUBOTHBIX.

KOJUIeKIUs «D@OpPMBI COXPAaHHOCTH UCKOIIAEMBbIX CpaBHHBaThH MEX Ty COOOM

YKUBOTHBIX U pacTeHui»./labopamopnvie u MIPEACTABUTENCH CHCTEMATHYECKUX TPYIII
npakmuuecKkue OpPTaHU3MOB, BBISBIIATH YEPTHIYCIOKHEHHUS
padomui: Y TIPUCTIOCOOJICHHOCTH K YCJIOBUSIM JKU3HU
[Ipaktuueckas padora Ne 1. «M3ydueHnenckonaeMbIx

OCTAaTKOB PACTEHUN U )KHUBOTHBIX B KOJUICKITHSIX).

DKCKypCHst «IBOJIOIHUS OPTaHUYECKOTO

MHUpa Ha 3emiie» (B eCTECTBEHHO- HAYYHBIN HIIN

KpaeBeqUECKU My3el)

2.5 CoBpeMeHHas Cucrema OpraHM4ecKoro Mupa Kak OTpaxeHue PackpbiBaTh copepkaHue TEPMUHOB U MOHSITHIA:
cucreMa sBomonUUA. OCHOBHBIE CUCTEMATHYECKUE TPYIIIIBI CHUCTEMAaTHKA, UCKYCCTBEHHAsl NECTECTBEHHAS
OPraHHYEeCKOro OpraHU3MOB. KIaccudukanus, OnHapHATHOMEHKIIATYpa,
MHpPa Jemoncmpayuu: MPUHIUI UEPAPXUYHOCTH.

Ta6]lul4bl u cxemol: ((COBpCMeHHaﬂCI/ICTeMa
OpTraHHU4YCCKOIro MHpa»

XapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OPraHM4eCKOro MUpa
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2.6 OBomronus DBOJIIOLIMS YesTOBEKa. AHTPOIOJIOTHS KaK HayKa. PackpsIBaTh conep:kaHre TEPMUHOB U
YyesoBeKa PazButue mnpencraBiaeHuil 0 MPOUCXOXKICHUU MTOHSATHIA: AHTPOIIOJIOT U, aHTPOIOTEHE3,
(a"nTpomorexes) yenoBeKa. MeTOoIbIM3ydYeHHsI aHTPOIIOreHeE3a. yenoBek pasymubiii (Homo sapiens),

CxopacTBa upa3inuyuus 4esioBeKa U )KUBOTHBIX. MPSIMOXOXKJICHUE, BTOpasi CUTHAIbHASI CUCTEMA.
CucremaTueckoe MOoJI0KEHUE YEII0OBEKA. TlepeunciiaTs 3a1a4n aHTPOIIONOT MM, TaIlbl
Jlemoncmpavuu: CTAHOBJICHUS U PA3BUTHS MPEJICTABIICHUN O
Hopmpemeui: Y. lapBun. Tabauysl u cxemsi: HPOUCXOXKACHUN YCIIOBEKA.
«CpaBHEHHEaHATOMUUECKHX YEPT CTPOECHHUS N3narate oCHOBHBIE 11OJ10KEHUA Teopun Y.
YeJloBeKa U YeJI0BEKOOOPa3HbIX 00E3bsIHY. JlapBuHa, KpUTHYECKH OLICHUBATD
ObopyoosaHue: CIETIKN WIN HCHAYYHYI0 HH(POPMALIUIOO
M300paKeHUs] KAMEHHBIX OPYAUN IEPBOOBITHOTO HPOUCXOKACHNHN YETI0BEKA.
YeoBeKa: KaMHH-4OIIephl, pyOuia, ckpedia 3HaTb cUCTEMATMYECKOe NONOXKEeHWe BUIA
Homo sapiens, nepeuucnsts ero Mopdoioro-
AHATOMHUYECKHE MPU3HAKUPA3HOTO YPOBHS
(Tum, Kacc, OTpSAg U Ip.).
VYcranaBnuBaTh 4YepThl CXOJICTBA U Pa3IMUUi
YeJI0BEKa U )KUBOTHBIX. OOBSICHATh U
OLICHMBATh 3HAYEHHE HAYYHBIX 3HAHUU O
MIPOUCXO0KICHUH
YeJIoBeKa /171l IOHUMaHUsg MeCTa M POJIH
YeJloBeKa B MPUPOJIE
2.7 JBuxyiue JBmkymiue cuibl (PakTopbl) aHTPOMOTEHE3A. PackpbiBaTh cofepkaHue TEPMUHOB U
CHJIBI HacneacTBeHHas U3MEHYMBOCTh U €CTECTBEHHBIM MOHSTHI: (PaKTOPBI aHTPOTIOTEHE3A,
(paxTopsr) 0T00p.O01IeCTBEHHBIH 00pa3 KU3HU, IPYIIIOBOE COTPYIHUYECTBO, PEUb,
AHTPOIIOTeHE W3TOTOBJIEHUE OPYIUN TPY/la, MBIIUIEHUE, PEYb. opyauiiHas AESITeNbHOCTb, TOTUMOP(HU3M.
3a Jemoncmpayuu: XapakTepu3oBaTh JIBHXKYIIUE CUTIBI

Tabauywvl u cxemvl: «CpaBHEHHE aHATOMHYECKUX YEPT
CTPOCHHUSI YEIOBEKAN YeJIOBEKOOOPA3HBIX 00E3bsHY,
«OCHOBHBIE MECTa MAIEOHTOJIOTHYECKIX HAXOJO0K
MIPEAKOB COBPEMEHHOTO YEIIOBEKAY.

Ob6opynoBanne: mMyisixku «IIpoucxoxaeHne 4enoBexa
(TTaIeOHTONIOTHYECKHUE HAXOJTKH )»

(daxtopsr) anTpoOIIOrEeHe3a:
OMOoJIOTNYECKHE U COLIMATIbHBIE,
CpPaBHHMBATh UX MEXIYy COOOii
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2.8 OcHoBHBIE OcCHOBHBIE CTaIUU U BETBH IBOIIOLUNYEIOBEKA: PackpeiBath conep:kaHue TEPMUHOB U
CTaJIuu aBcTpasionuTeku, Yenosekymensiid, YenoBek MOHATUI: aBCTPAIONMUTEK, YETOBEK YMEIBI,
9BOJIIOLUU IpSAMOXOIAIIMHI, Ye0BeK HeaH 1epTaIbCKUN, YEJIOBEK NPSIMOXOAIINIM, HEaHIepTaell,
YyeJnoBeKa YenoBek pa3yMHBII COBPEMEHHOIO THUIIA. KPOMaHbOHELl, HEOJIUTUYECKAs] PEBOJIIOLINS,

Haxoaxu nckonaembix OCTaHKOB, BPEMs NEepBOOBITHOE HCKYCCTBO.
CYLIECTBOBAHMSI, 00JIaCTh PACIIPOCTPAHEHNUS, XapakTepu30BaTh U CPABHUBATH MEXAYCO00i
00BEM TOJIOBHOTOMO3T'a, 00pa3 KU3HH, OPYIUs. OCHOBHBIE CTaJIU1 YBOJIFOLIUN YEJIOBEKA!
Hemoncmpayuu: XPOHOJIOTMYECKUI BO3PACT, apeall
Tabnuyet u cxemvi: «OCHOBHBIE MeCTa pacripocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta,
[1aJIEOHTOJIOTUYECKUX HAXO0K IIPEIKOB o0pa3 )KU3HHU U OpYAUs Tpyna
COBPEMEHHOI0 YEJIOBEKa», «JlpeBHeNINE JII0ANn»,
«/IpeBHue moan», «IlepBble COBPEMEHHBIE JTHOIN».
O6opynosanue: Myisixu «lIpoucxoxnenue
4eJI0BeKa» (OFOCTHI aBCTPAJIONUTEKA, MTUTEKaHTPOIIA,
HeaHJIepTaiblia, KpOMaHbOHLIA); CIETIKUMIN
1300pa’keHUs] KAMEHHBIX OPYAUN EepBOOBITHOTO
YeJIOBEKA: KaMHU-YOIIIEephl, pyomia, ckpedia
2.9 Yenoseueckue Yenoseueckue pacbl. OCHOBHbIE OOJIBIIUE PACHI: PackpeiBath copepxaHie TEPMUHOBU
pacsl U eBporeoniHas (eBpasuiickas), Herpo- MOHATHI: PacChl, PACOTE€HE3, COLIUAII-
IIPUPOJIHBIE aBCTpaJION IHasI(IKBATOPHAIIbHAS ), MOHTOJIOMIHAS JApBUHM3M, PacU3M, METUCALIHS.
aZlanrTanuu (a3maTcko-aMepUKaHCKas). XapakTepHu30BaTh U CPaBHUBATh
YEJIOBEKA UepThbl IpUCTIOCOOIEHHOCTH TIPEACTaBUTENCH INpejcraBuTeNei Y€I0BEIECKUX Pac,

YEJIOBEUECKHUX pac K YCIOBHUSIM
CyIlleCTBOBaHMS. ENMHCTBOUEIOBEUECKUX paC.
Kpurtuka coupaibHOro TapBUHM3MA U pacu3Ma.
Jemoncmpayuu:

Tabnuyel u cxemul: «YenoBedeckrepach»

pacKpeIBaTh IIPUYUHBI 1 MEXAHU3MBI
pacoreHesa, IEpeYnCIiaTh U IPUBOIUTH
MIPUMEPHI TPUCTIOCOOJIEHHOCTH YETTOBEKAK
YCIIOBHUSIM CPEJBI, IPUMEPEI
MPUCTIOCOOUTETHLHOTO 3HAYEHUST PACOBBIX
Mpu3HaKoB. J[oka3pIBaTh €MHCTBO BUaa HOMO
sapiens, Hay4HYI0 HECOCTOSTEIbHOCTHPACOBBIX
TEOpUH, UAEH COUUATIBHOTO

JapBUHHU3Ma U pacu3Ma

Hroro yacoB 1o Teme
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Tema 3. Opranu3msl H oOKpyKawmas cpeaa (5 yacon)

3.1 JKOJOTUS KaK 1 DKOJIOTHS KaK HayKa. 3aJla4d U pa3/IeNbIdIKOIOTHH. PackpeiBath coniepanue TEpPMUHOB U
HayKa MeToabl 5KOJIOTHYECKUX UCCIIEI0BAHUM. MOHSITHI: 9KOJIOTHS, TIOJIEBbIE HAOIIOICHNUS,
DKOJIOTHYE€CKOE€ MUPOBO33PEHHE COBPEMEHHOTO JKCIIEPUMEHTBI, MOHUTOPUHT OKPYKAIOIIEH
YeJI0BEeKa. cpenbl, MOJIEIMPOBAHUE, IKOJIOTHYECKOE
Hemoncmpavyuu: I[lopmpemuwi: A. MHPOBO33pPEHHUE.
I'ym6onear,K. @. Pynbe, D. ['ekkens. [lepeuncnars 3a1a4un SKOJIOTUH, €€ pa3aeiibl
Tabauyst u cxemor: xapra «lIpupogHbie U CBSI3U C JIPYTUMHU HayKamwu.
30HBI 3EMITID) XapakTepu3oBaTb METOJIbI
AKOJIOTMYECKHUX UCCIICIOBAHUI
3.2 Cpensl 1 Cpenpl 0OUTaHMs OPTraHU3MOB: BOJIHAS,HA3EMHO- PackpbIBaTh conepkaHue TEPMUHOBHU
oOUTaHUS U BO3JIyIIIHAs, TOYBEHHAsI, BHYTPU-OpTraHU3MEHHASI. MIOHSTHI: Cpela OOMTAHHUS,
DKOJIOTUYECKHE DKONOTHYECKHE (HAKTOPBI. IKOJIOTHYECKHE (haKTOPHI,
(bakTopsI Knaccudmraums skonornyeckunx Gpakropos: H6MoNOrMYecKnin oNTUMyM, OrpaHUYNBAOLLUIA
abuoTHyeckue, OMOTHYECKUEH aHTPOIIOTECHHBIEC. ("MMUTHPYtoWMit) hakTop.
JeiicTBre sKoOrnYecKux (hakTopoBHA XapaKkTepH30BaTh YCIOBUS CPE]I
OpraHM3MEI. oOUTaHUSI OPraHU3MOB;
Hemoncmpayuu: KJIaCCU(PHUITUPOBATh M XapaKTePU30BaTh
Tabauysr u cxemwvr: «Cpeabl 0OUTAaHUSOPTAHU3MOBY JKOJIOrHYeCKHe (haKTOPbI: AOHOTHIECKHE,
OMOTHYECKHE U aHTPOTIOTCHHBIE.
OnuceIBaTh JEHCTBUE SKOJTOTUUECKHIX
(hakTOpoB HA OpraHU3MBI.
Xapaktepu3oBaTh 0COOCHHOCTH CTPOCHUS U
JKU3HEACSITENIbHOCTU PACTEHUH U )KMBOTHBIX
Pa3HBIX CPEIOOUTaAHUS
3.3 AbGuotnyeckue 1 AbGuotnyeckue GpakTOphI: CBET, PackpsiBaTh conepikaHre TEPMUHOB U
(bakTopsI TeMIepaTypa, BIa)KHOCTb. MOHATUIN: a0nOoTHYEeCKuE (HaKTOPHI,

®otonepuoausm. [Ipucnocodienus

OpPTraHU3MOB K JIEUCTBUIO a0OMOTHUYECKUX

(haxkTopoB. buonornyeckue puTMBI.

Jemoncmpayuu:

Tabruywl u cxemol: «POTONEPUOAUZIM.
Jlabopamopuvie u npakmuyeckue padomaoi:

JlaGoparopHas pabora Ne 3.

dboTonepuoan3M, OUOTOTHUECKUE PUTMBI.
AHanM3upoBaTh JCUCTBHUE CBETA, TEMIIEPATYPHI,
BIIQXKHOCTH HA OPTaHU3MBIA TIPUBOIUTH
MPUMEPHI MPUCTIOCOOIEHHOCTH OPTaHU3MOB.
[IpoBoauTh OuoONOTHYECKHE HAOMIOJECHUS W
0pOPMITSITH pe3yIabTaThI MTPOBEIEHHBIX
HaOIIOIeHUH
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«Mopdonoruyeckne 0COOEHHOCTH PAaCTCHUH U3
Pa3HBIX MECT OOUTAHMS.

JlaboparopHas padora Ne 4. «BnussHuecBeTa Ha
POCT U pa3BUTHE YCPEHKOB KOJIEYCa»

3.4 buotnueckue buotnueckue dpakropsl. Bumbl OnoTnueckunx PackpeiBath cosiepkaHnre TEPMUHOB U
(paxTopst B3aUMOJICHCTBUI: HNOHATHI: OMoTHYecKre PaKTopHl,
KOHKYPEHIIUS, XHITHUIECTBO, CHMONO3 U €T0 XAIIHUYIECTBO, ITapasuTUu3M,
¢dopwmel. [Tapazutusm, Koorneparus, MyTyaausMm, KOHKYpEHIHUS, MyTyaJli3M, CAMOHO03,
KOMMEHCaJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). KOMMEHCAJIU3M, HaXJIEOHUYECTBO,
AMeHcaIIN3M, HEUTpAJIU3M. KBapTHUPAHCTBO, aMEHCAJIN3M, HEUTPAIU3M.
3HaueHne OMOTUYECKUX B3aUMOJICHCTBUH st XapakTepu3oBaTb OMOTUYECKUE
CyHIECTBOBAHMsI OPraHU3MOB B IIPUPOJHBIX cbaKTopLI U BUJIBI B3AUMOOTHOIIIEHUH MEXIY
coobmiecTax. JlemoncTpanuu: OpraHu3MaMH; IPUBOJIUTEL IIPUMEPHI
Tabnuubl u cxemsl: «llumeBsie menm» B3aMMHOM MPHUCTIOCOOJICHHOCTH OPTaHU3MOB.
CpaBHUBATH MKy COOOH BUIBI
buotnyecknx B3auMoAEHCTBHI OPraHU3MOB
3.5 DKOJIOTMYECKUE DKOJIOTHYECKUE XaPAKTEPUCTUKH TOMYIISIUH. PackpeiBath conepxaHue TEPMUHOB U
XapaKTE€PUCTUKU OcHOBHBIE TIOKA3aTENN MOMYJSAIUNA: YUCICHHOCTD, TOHATHUH: TIOIYJISIUS, YUCICHHOCTb,

BUJIa U TIOITYJIAIUA

IJIOTHOCTb,POXKAAEMOCTh, CMEPTHOCTD, IPUPOCT,
Murpanus. J[nHaMuka 4uCIeHHOCTH NOMYJISIUU U
e peryisnus.

Jemoncmpayuu:

Tabnuysr u cxemoi: «llomynsum,
«3aKOHOMEPHOCTHU POCTA YNCICHHOCTUIIONYJISLAN
nHpy30pUun-TYy(HETBKIY.

Jlabopamopnusie u npakmuueckue

paoomul:

[IpakTruyeckas padora Ne 2. «ITogcuér

TUIOTHOCTH MOMYJISIIIMMA Pa3HBIX BUJIOB PaCTEHUII

IJIOTHOCTB, POKJAEMOCTh, CMEPTHOCTS,
IPUPOCT, MUTPALUS, TUHAMUKA YUCIEHHOCTH
HOMYJISIIH.

XapakTepHu30BaTh OCHOBHBIE MIOKa3aTENNN
AKOJIOTHUECKYIO CTPYKTYPY

MOMYJISLUH; OIMCHIBATh MEXaHU3MBI
peryyslnuy YUCICHHOCTH MOMYISIUN

WToro yacos o teme
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Tema 4. CoobdmiecTBa 1 K0JI0rHYeCKHe cucTeMBI ()

4.1 Coo0bmecTBa 1 Coo0r11ecTBO Opranu3MoB — Ouo1eH03.CTPYKTYphI
OpraHU3MOB OmoIIeH03a: BUI0Bas, IPOCTPAHCTBEHHAS,
Tpoduueckas (nuieBas). Buabl-1OMUHAHTHI.
Casi3u B OMOIICHO3E.

Jemoncmpayuu:

Tabauywl u cxemol: «I[1uIeBbIC TETN,
«buoreHo3: coctas U CTPYKTypay.
ObopydosaHue: MOJIEb-aNTIITUKAIUS

«Tunanble OUOIIEHO3BI»; repbapuii
«PactuTenbHbIE COOOMIECTBA; KOTICKITHSI

PackpbIBaTh cozepkaHle TEPMUHOB U
HOHATHI: OMOLIEHO3, IKOCUCTEMA,
OuoreoneHo3, BU/bI-TOMUHAHTHI,
HKOJIOTUYECKasl HUILIA.

XapakTepu30BaTh OUOLIEHO3
(coo011ecTBO), €ro BUI0BYIO,
MPOCTPAHCTBEHHYIO M TPOPHUECKYIO
CTPYKTYpbl. OOBSICHSITH POJIb
KOMIIOHEHTOBOMOIICHO3a B MOIJICPKAHUN
eroCTPYKTYpHI U CYILIECTBOBAHUS

«BHOLEHO3 Ha ONPEEIEHHON TEPPUTOPHUH.
OOBICHATH OMOJIOTMYECKHI CMBICIT
SIPYCHOCTU WJIMCTOBON MO3aMKH.
CpaBHHMBaTh KOMITOHEHTBI OHOIIEHO30B, UX
BUJIOBYIO, TPOCTPAHCTBEHHYIO U TPOPHUECKYIO
CTPYKTYPBI, CBSI3H MEXIyOpraHu3MaMu
4.2 DKOCUCTEMBI U 1 Dxonornueckue cucremsl (3kocuctemsl). [lonsitue 00 PackpeiBath conepkanre TEPMUHOB U
3aKOHOMEPHOCTH 9KOCHCTEME U OHMOTEOIEHO3E. MOHATHUI: PKOCHCTEMa, OMOTEOIICHO3,
UXCYIIECTBOBAHUSA D yHKIIMOHAIBHBIE KOMIIOHEHTBI OPOAYLCHTBI, KOHCYMCHTRI, PCYLICHTHI,
4.3 Kpyrosopot 1 SKOCHUCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI,PETYIICHTHI. TpouYeCKre YPOBHHU, TUIIICBAs
BEIIECTB U ITOTOK KpyroBoport BelecTB 1 TOTOK SHEPTHH B LIETb U CETh, YKOJIOTUYECKUE MUPAMU/IBI,
SHEPTUU B skocucteme. Tpodudeckue (MUIIEBbIE) YPOBHU O6romacca, IpOAYKIIHS,CYKIIECCHSI.
OKOCHUCTEME. skocucteMsl. [Iumessie nenu u cetu. OCHOBHbIE XapakTepu3oBaTh CBOMCTBA YKOCUCTEMBI(e€

MOKa3aTeIN 3KOCUCTEMBI: OoMacca, MPOyKITHSL.
DKOJIOTHYECKUETTUPAMUJIBL: TIPOAYKIIHH,
YUCIIEHHOCTH, OoMacchl. CBOMCTBA DKOCHCTEM:
YCTOWYHMBOCTh, CAMOPETYJIISIINS, PA3BUTHE.
Cykueccus. lemoncmpayuu: [lopmpemor: A. JIx.
Tencnu,B. H. Cykaués.

Tabnuywsl u cxemwr: «Ipuponnsie

coobmecTBay, «llenu mutaHus»,

«DKOoJOoruYecKast InpamMuaar»

CITOCOOHOCTH K JIJTUTEIIBHOMY

CaMOTIOJIeP )KAHUT0, OTHOCUTEIIBHO 3aMKHYTBIN
KPYTrOBOPOT BEIIECTB, HEOOXOMMOCTH ITOTOKA
SHEPTHUN).

CpaBHUBATh MACTOUIIHBIE U ICTPUTHBIC
MUIIEBBIC TIETTH, TPOQHUUIECKHE YPOBHH
AKOCUCTEeMBI. Pa3znuuaTh nupaMusl IPOAYKIIUH,
MUPAMHUJIBI YUCIICHHOCTH U TUPAMUIBIONOMACCHI.
CoCTaBIIATh IIENH U CETH IUTAHUS.
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[lepeuncnarb CBOMCTBA IKOCUCTEM:
YCTOMUYMBOCTb, CAMOPETYIIALUSA, PA3BUTUE
(cykueccust).

OnuceiBaTh MEXaHU3M MOJTICPKAHUS
paBHOBECHSI B SKOCUCTEMaX.
XapakTepru3oBaTh CYKLIECCUU, BBISBIISITH
MPUYMHBI U 00LI1E 3aKOHOMEPHOCTH
CMEHBI IKOCHCTEM

4.4 IIpuponusie [Ipupoanblie 3KocHCTEMBI. DKOCUCTEMBI PEK U 03EP. PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
9KOCUCTEMBI OKocucremMa XBOMHOTO WM IUPOKOIMCTBEHHOIO BOJIHBIE HKOCUCTEMBI, OO €0LICHO3B,
jeca. (UTOMIAHKTOH,
Hemoncmpayuu: 300IJIaHKTOH, OEHTOC, TYMYC.
Tabnuue! u cxemsl: «IKocUCTEMA ITpuBOIMTE IpUMEPBI IPUPOIHBIX IKOCUCTEM
LIUPOKOJIMCTBEHHOTO JIecay, «IKOCHUCTEMA XBOMHOTO CBOEH MECTHOCTH.
necay, «broneHo3 Bogoéma. CpaBHUBaTh Ha3€MHBIE U BOJIHbIE
Ob6opynoBanue: repdbapuu U KOJUIEKLIMU paCTEHUI U HKOCHUCTEMBI; OpraHU3Mbl, 00pa3yroIue pa3Hble
KUBOTHBIX, IPUHAJICKAIIMNX K Pa3HbIM Tpo(uueckrue ypoBHH.
9KOJIOTUYECKHUM IPYIIIaM OJHOTO BUJA
4.5 AHTponorexn AHTpPOIIOT€HHBIE YKOCUCTEMBI. ATPO3KOCHCTEMBI. PackpsIBaTh conep:kaHre TEPMUHOB U
HbIE YpboskocucteMsl. bruonornueckoe nxo3siiicTBEHHOE MTOHATUI: aHTPOIIOT€HHAsI YKOCHUCTEMA,
JKOCHUCTEMBI 3HAYEHHUE arpo’KOCUCTEM U YPOOIKOCUCTEM. arposkocucTema, ypoboskocuctema,

buopasnoobpasue kak GpakTop yCTONIUBOCTH
skocucteM. CoXpaHeHHEeOUOIOTHIECKOTO
pazHooOpa3us Ha 3emIie.

Jemoncmpayuu:

Tabnuyer u cxemvi: «ArpoueHos». Obopyoosanue:
KoJUTeKMs «BpenuTennBaxHenmmx
CEJIbCKOXO3SUCTBEHHBIX KYIbTYP»

O6nopazHooOpasue.

XapakTepu30BaTh arpo3KOCUCTEMBI H
ypOOIKOCHUCTEMBI, 0OCOOEHHOCTH MX
CYIIECTBOBAHMSI.

[TpuBOIUTH MpUMEPHI AHTPOTOTEHHBIX
DKOCHCTEM CBOEH MECTHOCTH, OIIUChIBATbUX
BUJIOBOM COCTaB U CTPYKTYPY.
CpaBHUBATH COCTaB U CTPYKTYPY
MMPUPOAHBIX SKOCUCTEM U
arpo’KOCHUCTEM, arPOIKOCUCTEM U
ypOosKocucTeM
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4.6 Buocdepa— VYuenue B. 1. Bepnazackoro o 6uochepe.l' panuisl, PackpsIBaTh conep;kxaHue TEPMUHOB U ITOHSATUN:
rinobanpHas COCTaB M CTpyKTypa 6uochepsl. JKruBoe BEIIECTBO U ounocdepa, )KMBOE BENIECTBO, TMHAMUIECKOE
3KOCHCTEMA ero ¢pyHkuu. Ocobennoctu 6uocheps! Kak paBHOBECHE.

SeMIn I7100a7IbHOM YKOCUCTEMBI. OuenuBats Bk B. Y. Bepnaackoro
JluHaMu4yeckoe paBHOBECHE U 0OpaTHASACB3b B B CO3JIaHU€e y4eHus 0 Guocdepe.
ouocdepe. XapakTepu3oBaTb cocTaB Ouocdepsl,
Jlemoncmpayuu: (G YHKIIH )KUBOTO BelecTBa Onochepoin
Ilopmpemuwi: B. U. Bepnaackuii. Tabnuyst u cxemoi: OnpezeNATh (Ha KapTe) 00aacTi ero
«Obmas cTpykTypaduochepsi», «Pacnpoctpanenue HaHOOJIBIIETO PACIIPOCTPAHEHHSL.
XKU3HUB Onochepey, «O30HOBBIN dKpaH OHochepb [IpuBOMTE NPUMEPBI IPOSIBICHHUS DYHKIUHA
JKUBOTO BeIECTBA OMOCHEpHI,
OMOreOXMMHUYECKON IeATeTbHOCTH YeTI0BEKa.
[Tepeuncnsite ocoOeHHOCTH OHOChEPHI
KaK r100alIbHOM SKOCHUCTEMBI 3eMIIH

47 3aKOHOMEPHOCTH KpyroBopoThI BemecTB 1 OMOT€OXUMHUICCKHE PackpwiBath coepkaHue TEPMUHOB U
CYIIIECTBOBAHUS LUKIIBI DJIEMEHTOB(YTIepoa, a30Ta). MOHSTHIA: IEJIOCTHOCTh Orochepsl,
onochepnr 3oHanbHOCTH OMocheprbl. OCHOBHBIEOUOMBI KPYrOBOPOT BEILIECTB, OMOT€OXUMHUUYECKUE

CYIIN. IUKJIIBI 3JIEMEHTOB, 30HATIBHOCTh

Jlemoncmpanuu: 6uocdepsl,6MoMbl. ONUCHIBATD

Tabauywl u cxemwvr: «KpyroBopot yriepoja B KPYroBOPOT BEIIECTB, OHOrCOXMMHYCCKHUE

o6uochepe», «KpyroBoporazora B IpUpoIe» LMKJIBI a30Ta MyTepoa B Ouochepe.
OOBACHATH TPUYUHY 30HATTLHOCTH
ouocdepsl. [lepeuncnare u xapakTepu3oBaTh
OCHOBHbIE OMOMBI CyIIH 3eMIIn

4.8 UYenoseuecTBo YenoseuecTBo B Onochepe 3emiu. PackpriBaTh cosep:kaHne TEpPMUHOB U

B Ouocdepe 3emiu

AHTpOIOreHHbIe U3MEHEHHs B Ouocdepe.
['moGanbHBIE SKOTOTUYECKHE TTPOOIIEMBI.
Jemoncmpayuu:

Tabnuie! u cxeMmsl: «IIpruMepHbIE aHTPONIOTEHHBIS
BO3JICHCTBUS Ha IPUPOAY», «Baxkueimne
WCTOYHUKH 3arpsi3HEHUS BO3/IyXa U TPYHTOBBIX
BOoI», «IlouBa — BasxkHeHIIas

cocrasstomias ouocheps», «DakTopbl
Jerpaaanuu nousy, «llapHukoBblit 2P PerT»,
«DaKTOpPHI paTMOAKTHBHOTO 3arPsI3HEHUS

MOHATHUI: AaHTPONOT€HHbIE U3MEHEHHUS,
HKOJIOTUYECKUH KPU3HUC, TII00aTbHbIE
poOIEMBI.

XapakTepHu3oBaTh OnochepHyIo poJib YeIoBeKa.

[IpuBOANTE IPUMEPHI aHTPOITOTCHHBIX
W3MEHEHUH B Omocdepe.

OueHuBath NOCIEACTBUS 3arPA3HEHUS
BO3YILIHOW, BOJHOW CpPEJbl, U3BMEHEHHUS
KJINMaTa, COKpaIieHus 0Mopa3HooOpa3usi.
DopMyIHpPOBaTH COOCTBEHHYIO MO3HUITUIO IO
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ounocheps»; Kpachas OTHOIICHHIO K TJI00ATBHBIM U PETHOHAIBHBIM
kHura P®, n3obpaxxeHus: oxXxpaHseMbIX BUI0B HKOJIOTHYECKUM MpoliieMam, apryMeHTHPOBAaTh
pacTeHHi U )KUBOTHBIX CBOIO TOUKY 3PEHUS.
Ha3piBaTh NpUYMHBI MOSIBICHUS
IIPUPOJOOXPAHHON ITUKH,
pacKphIBaTh 3HAYEHUE ITporpecca s
IPEO0JI0JICHHS] SKOJIOTHYECKOT0 KpHU3Hca
4.9 CocymiectBoBa 1 CocyuiecTBoBaHHE MPUPOABI M YEIOBEUYECTBA. PackpbIBaTh cofiepKaHue TEPMUHOB U
HUE Coxpanenne OnopaszHooOpa3usi Kak OCHOBa HOHATUI: palMoOHalIbHOE
IIPUPOJBI U ycroitunBocTH Onochepsl. OCHOBA pallMOHAIHLHOTO IIPUPOJOIIOIIB30BAHUE, YCTONYMBOE
YeJI0BEYECTBA yIpaBJICHUS NPUPOJHBIMUA PECYPCAMH U UX pa3BUTHE, KOIBOJIOLHS.
ucnosyib3oBanue. JloctuxeHust 0Moa0ruu XapakTepHu30BaTh palliOHAILHOE
Y OXpaHa MPUPOJIBI. UCIIOJIb30BaHUE IPUPOAHBIX PECYPCOB;
Jemoncmpayuu: OCHOBHBI€ IT0JIOKEHUSI KOHLEIIIUU
Tabnuywl u cxemvl. «bruocepa HISIOBEK YCTOMYMBOT'O pa3BUTHUSA
HToro yacoB no reme 9
PesepBHOe Bpems 2
OO0r11ee KOJIMYECTBO YacOB 34
JIEKTPOHHBIE pecypchl
Merasuiuknonenus nopraina «Kupumut u Medboauii» http://www.megabook.ru/

Mynbtulleke Online: 3eKTPOHHBIE CIIOBAPH OHJIAWH

http://online.multilex.ru/

I'ocynapcTBenHslii JlapBUHOBCKUHN My3eil

http://www.darwin.museum.ru

Bcepoccwuiickast 0JMMITHAa IKOJIBHUKOB 110 OHOJIOTHH http://bio.rusolymp.ru

Bcepoccwuiickast oquMITHa A IKOJIEHUKOB 110 SKOJIOTHH http://eco.rusolymp.ru

BonpLIoii SHUMKIONETMYSCKUA 1 HICTOPHUYECKUIA clioBapu oH-TaiiH | http://www.edic.ru
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