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I[HosicHUTEIbHASA 32ANIMCKA

PabGouass mporpamma mo yueOHOMY mpenmery «buosnorus» paspaboTaHa B
COOTBETCTBHH C:
— @enepanbHbM 3aKOHOM OT 29.12.2012 Ne 273-®3 «0O06 obpa3oBanuu B Poccuiickoi
®denepauun» (B IEUCTBYIOIIEH peAaKLUN);
— npuka3zoM MunoOpHayku Poccun ot 17.05.2012 Ne 413 (®I'OC COOQO, B nelicTByromen
peaaKium);
— (denepanpHO 00pa3oBaTeNbHON HporpamMMmoi (mpuka3 MunnpocBenieHus Poccuu ot
18.05.2023 Ne 371, B neHcTByloled peAakuuu), BKiIOYas QeaepaibHyl0 padouyro
nporpamMmy 1o yueoHomy npeamety «buonorusy;
— MOJIO’KEHHUEM O padouei mporpaMmmMe 00pa3oBaTeIbHON OpraHU3allUu.

I[Ipu pa3paboTke mporpamMMbl TI0 OHUOJOTHMM  TEOPETUYECKYID  OCHOBY
JUISL OTIPEAENICeHHs] TOJIXO0JI0B K (POPMHPOBAHUIO COJEpkKaHUS y4eOHOro MpeameTa
«bunonorus» COCTAaBUJIN: KOHIIETITYyJIbHBIE ITOJIOKEHHUS OI'oC COO
0 B3aUMOOOYCIIOBIEHHOCTH LIEJIEH, COAEPKAHUSL, pe3yIbTaTOB 00yUEHHs U TpeOOBaHUMN
K YPOBHIO TOJIFOTOBKH BBIMTYCKHUKOB, TMOJIOXXEHHS 00 OOIIMX MEIsAX U MPUHIUIAX,
XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHEro OOIIero 00pa3oBaHuUs
B Poccuiickoii denepannu, a Takxke MON0KEHUs O crienupuke OMOI0rHH, €€ 3HAaUEHUU
B [I03HAHUU JKUBOH MPUPO/IBI U 00ECTIEYEHUH CYILIECTBOBAHUS YEIOBEYECKOr0 OOLIECTBA.
CorylacHO Ha3BaHHBIM TOJIOKEHUSIM OIPEJEICHbl OCHOBHBIE (PYHKIIUU MPOTPaAMMBI
110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu Ha€T MpeACcTaBlieHHE O IeisX, 00 oOiiei crpaTeruu
oOy4eHHsI, BOCIIUTAHUS U Pa3BUTHS OO0YYaIOIIUXCSl CPECTBAMHU y4eOHOTO MpeaMera
«buonorusy, omnpeaenser 00s3aTeNbHOE NMPEAMETHOE COAEpKAHHUE, €ro CTPYKTYpY,
pacnpenesieHue 1o pasjiesiaM U TEMaM, PEKOMEHAYEMYIO ITOCIIEI0BATEIbHOCT U3yYEHUS
y4eOHOT0 MaTepuaia ¢ y4¢TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImMuXCs.

B mporpamme mo OMONIOTHU TaKkKe YUUTHIBAIOTCS TPEOOBAHUS K TUIAHHUPYEMBIM
JUYHOCTHBIM,  METaNpeAMETHBIM W  TNPEAMETHBIM  pe3ylbTaraM  OOydYCHHUS
B (OpMHUPOBAHUM OCHOBHBIX BUJIOB YU€OHO-NO3HABATEIbHOU AESATEILHOCTH/YUEOHBIX
NelcTBUIM 00yYaromMXCsl 0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00Opa30BaHusl.

B nporpamme no Ouonoruun (10-11 knaccel, 0a30BbI ypOBEHb) peann30BaH
OPUHIIAII TPEEMCTBEHHOCTH B HM3yYeHUW OHOJOTHH, Onaromaps uemMy B Hel
MIPOCMAaTPUBAETCS HAMPABJICHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX C (HOPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUSA, IIEHHOCTHBIX OPUEHTAIUA  JIMYHOCTH,
HKOJIOTMYECKOTO MBIIUICHHUS, IPEICTaBICHUN O 3I0pOBOM 00pa3e >KU3HU U OEepeKHBIM
OTHOILLIEHUEM K OKpYyXarllen mnpupoaHou cpene. Ilostomy Hapsany ¢ u3ydyeHHEM
0011eO0MOJIOTUYECKUX TEOPHM, a TaKKe 3HAHUI O CTPOCHUHU >KUBBIX CHCTEM Pa3zHOTO
paHra ¥ CYIIHOCTH OCHOBHBIX IMPOTEKAIONMX B HHUX TPOIECCOB B TMPOrpaMme
10 OMOJIOTHUH yJIeTIEHO BHUMAHKE UCITOJIb30BAHUIO TIOJYYCHHBIX 3HAHHUH B TIOBCETHEBHOM
KU3HU TSI PEIICHUS] PUKIIAHBIX 33729, B TOM YUCIIe: MPOGUIAKTUKHI HACIIECTBEHHBIX
3a00€BaHUN YENOBEKa, MEIUKO-TEHETHYECKOr0 KOHCYJIbTUPOBAHUS, OOOCHOBAHMUS
HKOJIOTUYECKH 11eJIeCO00Pa3HOro MOBEACHUS B OKPY>KAIOIIEeH TPUPOAHOMN Cpelie, aHalIn3a
BJIUSIHUS XO3AWCTBEHHOW JEATEIbHOCTH YEJIOBEKA HAa COCTOSHUE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJIEHWE BHHMMAaHHUS K MPHUKIATHON HaNpaBIEHHOCTH
yueOHoro mpeamera «buosiorus» MNPOJUKTOBAHO HEOOXOAMMOCTBIO oOOecreueHus
YCIIOBUW I PEIIeHUs] OJHOW M3 aKTyalbHBIX 3a7au IIKOJBHOIO OHOJOTHYECKOTO



oOpa3oBaHusi, KOTOpas MpesnonaraeT (GopMupoBaHue y 0OYyYaIOMUXCS CIIOCOOHOCTH
aJIAIITHPOBATHCS K N3MCHEHHUSIM JTUHAMHUYHO Pa3BHBAIOIIETOCS COBPEMEHHOT'O MUDA.
[TporpamMMa 1Mo OHOJIOTHH SIBJIICTCS OPHEHTHPOM JUISI COCTaBIICHUS padOdmX
IpOTrpaMM, aBTOPbI KOTOPBIX MOTYT IMPEIIOKHUTh CBOM BapHaHT IOCIIEIOBATEIBHOCTH
M3yUYCHHsI U CTPYKTYphl Yy4eOHOro marepuajia, CBOE BHJICHHE NMyTell (HopMUpOBaHMS
y oOyuarormumxcst 10—11 kgaccoB MpeIMETHBIX 3HAHHWMA, YMCHHHA M CIOCOOOB yueOHOI

JACATCIBHOCTH, a TaKKC MCTOAHMYCCKHUX pGHIGHI/Iﬁ 3aa49 BOCIIUTAHUA W PA3BUTHUA
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cpeacTBaMu yaeOHOTro peamMeTa « buomorus.

buonorust Ha ypoBHE cpeaHero o6mero oOpazoBaHUS 3aHUMAET BAXKHOE MECTO.
OHn obecmeunBaeT GopMUPOBAHUE Y OOYUAIONIUXCS MIPEACTABICHUN O HAYYHOU KapTUHE
MHpa, pacmmpseT W 0000maeT 3HaHUS O JKUBOW MpUPOAE, €€ OTIHMYUTEITHHBIX
NpHU3HAKaX — YPOBHEBOW OPraHU3allid W SBOJIOIUH, CO3/IAET YCIOBUS JUIS: TTO3HAHMS
3aKOHOB XHBOW MPHUPOABI, (GOPMUPOBAaHUS (DYHKIIMOHAIBHON TI'PaMOTHOCTH, HABBIKOB
3I0pOBOro M Oe3omacHoro odpasa >KU3HH, IKOJIOTUYECKOTO MBIIIJICHHS, [IEHHOCTHOTO
OTHOIIICHUS K YKUBOW MTPUPOJIC U YCTIOBEKY.

bonpiioe 3HaueHWe OMONOTHS UMEET TAaKKe ISl PEIICHHs] BOCIUTATENBHBIX U
Pa3BHUBAIOIINX 337a4 CPEAHETO OOIIEero 0O0pa30BaHMS, COIHAIM3AIMN O0yUYAOITUXCH.
Nzydenne Ouosnornu oOecrieunBaeT yCIOBUS s (DOPMHUPOBAHHS MHTEIUICKTYaIbHBIX,
KOMMYHHKAITIOHHBIX W HWH(OPMAIMOHHBIX HABBIKOB, JICTCTHUYECKON KYJIBTYpHI,
CHOCOOCTBYET HWHTETPAIMUA OWOJOTHYCCKUX 3HAHWWA C TPEICTaBICHUSIMH W3 JPYTUX
y4eOHBIX TPEIMETOB, B YaCTHOCTH, (U3WKH, XUMUU H Teorpaduu. HasBaHHBIC
MIOJIO’KEHUS O TMPeHa3HAYCHUN y4eOHOT0o peaMeTa « BHOJIOTHs» COCTaBUIIM OCHOBY JIJIS
ONpe/elicHUs] TMOAXOJ0B K OTOOPY U CTPYKTYPHUPOBAaHHIO €ro  COJICpPIKaHUS,
MPEJICTABJICHHOTO B IIPOrpaMMe 110 OMOJIOTHH.

Ot6op conepxanus ydeOHOTO TmpeaMera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBIIEH C MO3UIUN KYJIBTYPOCOOOPA3HOTO MOIX0/a, B COOTBETCTBHH C KOTOPHIM
oOyuJaromuecs: TOJDKHBI OCBOWUTH 3HAHUS W yYMCHHsI, 3HAUYUMBIC T (OPMHUPOBAHUS

00111ei KyJIbTYpPHhI, ONPEICIAIONINE aJeKBaTHOE MOBEJACHHUE YENIOBEKAa B OKPYKAIOIIEH
MPUPOJHON Cpelie, BOCTPEOOBAHHBIE B TIOBCEIHEBHOW JKM3HU W NPAKTUUECKOU
nesitenbHOcTH. OCcob00€ MecTo B JTOM CHUCTEME 3HAHUM 3aHUMAIOT JJIEMEHTHI
colepKaHUsl, KOTOpbIE CIIy>)KaT OCHOBOW i  (OPMHpPOBAaHUS TIPEACTABICHUN
O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U LEHHOCTHBIX OPUEHTALMSIX
JUYHOCTHU, CIIOCOOCTBYIOIIUX TYMaHU3AIMKU OMOJIOTHYECKOTO 00pa30BaHMUS.

CtpykTypupoBaHu€  COJEpKaHMs  y4eOHOro Marepuaja B IIporpaMme
Mo OHOJIOTMH OCYIIECTBIEHO ¢ Yy4€TOM TMPUOPUTETHOTO 3HAYEHUS 3HAHUM
00 OTIMYUTENBHBIX OCOOCHHOCTAX >KMBOW MPUPOJBI, O €€ YPOBHEBOW OpraHu3alvu
Y DBOJIIONHMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro mpeamera «buomorus»
BBIJICTIEHBI CIEAYIOUIME COAEpKaTelbHble JMHUU: «buosorus kak Hayka. MeTozsl
Hay4yHOTO TO3HaHus», «Kierka kak Owuonormyeckas cucremay, «OpraHu3m Kak
Oouonornueckas cucrema», «CucreMa W MHOTOOOpa3Me OPraHUYECKOTO MHUPAY,
«IBOJIIOLUS JKUBOU MPUPOIBD», « IKOCUCTEMBI i TPUCYIIINE UM 3aKOHOMEPHOCTHY.

enb u3ydenus: yueoHoro npeamera «buosorus» Ha 6a30BOM YpOBHE — OBJIAJICHUE
OOyJaroONMMUCS 3HAHUSAMH O CTPYKTYPHO-(DYHKITMOHAILHOW OpraHU3aIlii IKUBBIX
CHUCTEM pa3HOTO paHra W MNPUOOpEeTeHHWe YMEHWUW WCIONb30BaTh OTH 3HAHMUS
JUISE TPAMOTHBIX JCHCTBUHA B OTHOIICHHH OOBEKTOB >KMBOW MPUPOJLI M PEIICHUS
Pa3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmxenue 1eu U3YUYCHHUS y4eOHOTO npeaMera «buomnorus»
Ha 0a30BOM YpPOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOEHHE 00YYaIOIMMUCS CUCTEMbl 3HAHUN O OMOJIOTMYECKUX TCOPUSIX, YUCHUSX,
3aKOHax, 3aKOHOMEPHOCTSIX,  TUIOTe3ax, MpaBWiax, CIyXKallluX  OCHOBOM
11t GOPMHUPOBAHUS TPEJCTABIECHUN O €CTECTBEHHO-HAYYHON KapTHHE MUPA, O METOJaX
HAY4YHOT'O MO3HAHMS, CTPOEHUU, MHOTOOOPa3uu U OCOOEHHOCTSIX )KMBBIX CUCTEM Pa3HOTO
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YPOBHSI OpraHu3allid, BbBIJAIOIIUXCS OTKPBITUAX M COBPEMEHHBIX MCCIEIOBAHUSIX
B OMOJIOTHH;

dopMupoBaHne 'y  OOydYarOmIMXCsS  MO3HABATENbHBIX, HWHTEIUICKTyalbHBIX
¥ TBOPUYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAM3a IaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTUU
HAYYHBIX B3TJISI0B, UACH U MOAXOJOB K M3YYEHHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3aIuy;

CTaHOBJICHHE y 00yYaronuxcs oo1men KyiabTyphl, (PyHKIHOHAIEHON TPaMOTHOCTH,
pa3BUTHE YMEHUU OOBSACHATH W OILICHUBATH SBIICHUS OKPY)KAIOIIETO MHpa >KUBOU
IPUPOBI HA OCHOBAHUY 3HAHUH U OTIBITA, MOJYUYECHHBIX NPU U3YYECHUU OUOJIOTHH;

dbopMupoBaHue y  O0OydYalolUMXCs yYMEHUH  WJUIIOCTPUPOBATH  3HAUYCHHE
OMOJOTHYECKUX 3HAHUW B TMPAKTUUYECKOW JIEATEIHHOCTH YENOBEKa, pa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpoOHOTEXHOJIOTHIA;

BOCIIMTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS UEJIOBEKOM IKUBOU
MIPUPOJIbl, HEOOXOAUMOCTH OEpPEKHOT0 OTHOIICHUS K HEl, COOJIOICHUS STHUECKUX HOPM
IIPU [IPOBEJIEHUU OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HAaHWE IICHHOCTH OWOJIOTUYECKUX 3HAHWM [UIsl TOBBIMICHUS  YPOBHS
AKOJIOTUYECKOMN KYIbTYPHI, 1JIs1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS ;TIPUMEHEHUE
NpUOOPETEHHBIX 3HAHUW W yMEHUH B TIOBCEJHEBHOW >KWM3HM JJIi  OILICHKHU
NOCJICACTBUM CBOEM JEATENIbHOCTM IO OTHOIIEHUIO K OKpYyXKawlleh cpee,
COOCTBEHHOMY 370pPOBbIO, OOOCHOBaHME U COOJIOACHHE Mep MNPO(UIAKTUKU
3a00JIeBaHUH.

B cucreme cpennero o6Omiero oOpaszoBaHusi «buonorus», wu3ydaemas
Ha 6a30BOM ypOBHE, SIBJISIETCS 00A3aTENbHBIM YUE€OHBIM NIPEAMETOM, BXOISAIINM B COCTaB
npeaMeTHOU obsacTu «EcTecTBeHHO-HAyYHBIC TTPEAMETHD».

OOmree 9rcmo 4acoB, peKOMEHJOBAHHBIX IJIsl M3ydeHus Ouonorun — 68 dacos:
B 10 ximacce — 34 yaca (1 yac B Henmeno), B 11 kimacce — 34 vaca (1 vac B Hefenmo).



COJEPKAHUE OBYUYEHUA
10 KJIACC

Tema 1. Buosorusi kak Hayka

buonorus kak Hayka. CBsi3pb OHOJIOTMH C OOIECTBEHHBIMU, TEXHUYECKUMHU
U IPYTUMU €CTECTBEHHBIMH HayKaMu, GuiIocouei, STUKOM, ICTEeTUKON U rpaBoM. Poiib
Oouonoru B (POPMUPOBAHHUM COBPEMEHHOW Hay4yHOW KapTuHbl Mupa. Cucrema
OMOJIOrMYECKUX HaYK.

MeToapl TO3HAHUS KXUBOW MPUPOAbl (HAOMIOEHUE, SKCIEPUMEHT, OIMCaHUE,
u3MepeHue, kiaccupukals, MoJIeINpoBaHIe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

Hemoncmpayuu:
llopmpemuwi: Y. [lapBun, I'. Mennens, H.K. Konbsuos, k. Yorcon u @. Kpuk.
Tabauywl u cxemol: «MeTOIbI TO3HAHUS JKUBOUW MPUPOIIBD».

Jlabopamopmsle u npakmuueckue paoomol:
ITpakTuyeckas padora Ne 1. «Mcronp30BaHre pa3IuIHBIX METOJIOB IIPH U3YyUCHUH
OMOJIOTHYECKUX OOBEKTOB).

Tema 2. 7KuBble cCTEMbI M UX OPraHU3aIUsI

XKupble cuctemMbl (OMOCHCTEMBI) KakK MpeAMET Hu3ydeHus: Ouosioruu. OTiaudue
KUBBIX CUCTEM OT HEOPTAaHUYECKOW MPUPOIBI.

CgoiicTBa OMOCHMCTEM U HX pa3HOOOpa3ue. YPOBHU OpraHu3alv OUOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHbIM, TKAHEBBIA, OPraHU3MEHHBIW, MOMYISALUOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOTE€OLIEHOTUYECKHU ), OMOChEpHBIA.

Jlemoncmpayuu:

Tabnuywvt u cxemol: « OCHOBHBIE MPU3HAKH KU3HIW», Y POBHU OPTaHU3AIMH KUBOK
TIPHPOJIBD».

Obopyoosanue: moaenb Mojekyisl JJHK.

Tema 3. XumMu4eckuii COCTaB M CTPOEHHE KJIETKH

XUMHAYECKUM COCTaB KJIETKU. XUMHUYECKHE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEeMEHThI. Boia 1 MuHepaibHbIE BeleCTBa.

DYHKITMY BOABI 1 MUHEPAIILHBIX BEIIECTB B KieTKe. [loaaepxkanne 0CMOTHIECKOTO
Oananca.

benku. CoctaB u cTtpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPBI OEIJIKOB.
He3aMeHuMble W 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpBI O€TTKOBOM MOJIEKYJbl (IepBUYHASI, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buomornueckue GyHKIIMN OSITKOB.

depMmeHTH — Omosiornmueckue katanu3aTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIN
IEHTp, cyocTpatHas crnenupuyHoctb. Kodhepmentsl. Butamunbl. Otnuyust hepMeHTOB
oT HEOPTaHUYECKUX KaTajan3aTopOB.



VYrieBoapl: MOHOcaxapuibl (IJIHOKO03a, prubo3a M Je30KcHpu003a), aucaxapuibl
(caxapo3a, JakTo3a) W  mojucaxapuibl  (Kpaxmall, TJMKOT€H, IEeJUII0JI03a).
buonoruueckue GyHKIUU YTIIEBOOB.

Jlunuaer: Tpurautepuasl, Gochonunuapl, crepousibl. ['napodunbHo-THAPOGHOOHBIC
cBoiictBa. buonormyeckue ¢ynkuuu nunuaoB. CpaBHEHHE YTrIEBOAOB, OEJIKOB U
JIMIIAJIOB KaK HCTOYHHUKOB YHEPIUH.

Hykneunossie kucnotel: JJHK n PHK. HykneoTuabl — MOHOMEPBI HYKJIEMHOBBIX
kucnoT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u pynkiun PHK. Bunsr PHK. ATO:
CTpO€HHUE U (QPYHKIIHH.

[utonorus — Hayka o kietke. Kilerounas Teopust — mpuMep B3auMOJEHCTBUS UIEH
U (aKTOB B HAYYHOM MO3HAHUHU. METOIbI U3YUCHHS KIETKH.

Krnerka kak nenoctHas xuBag cucreMa. OOlIKMe NMPU3HAKU KIETOK: 3aMKHYyTas
HapykHasg mMeMOpana, moisiekynel JIHK kak renernueckuii anmapar, CUCTEMa CHHTE3a
Oeka.

Tunel KIETOK: dyKapuoTHYecKass U MNpokapuoTHdeckas. OCOOEHHOCTH CTPOEHUs
npokapuotuyeckoit kietku. Kinerounas crenka 6aktepuil. CTpoeHne 3yKapuoTHUYECKON
kJ1eTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHOM U TPUOHOM KIETKH.

IIoBEpXHOCTHBIE CTPYKTYpPhl KIETOK — KIJIETOYHAas CTE€HKA, IJIMKOKAJMKC,
ux ¢(ynkuuu. Ilnasmaruueckas memOpana, e€ cBoiictBa u ¢yHkuuu. {uromnazma
u e opraHoujpl. OgHoMmeMOpanHble opraHounbl knetku: OIIC, anmapat [onbmxu,
I30coMBl.  I[lolyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKH: MUTOXOHAPHUH, IUIACTHJBI.
[Ipoucxoxnenne MUTOXOHAPUIA U TacTu. Buasl miactun. HemeMOpaHHble OpraHOU/IbI
KJIETKU: pUOOCOMBI, KJIETOYHBIA LEHTpP, LIEHTPUOJIU, PECHUYKH, XT'YyTUKH. DyHKUIUU
OpPraHOMJO0B KJIETKU. BKiroueHus.

SAnpo — perynsaTopHbld HeHTp kieTkd. CTpoeHue siapa: saepHas 000J0uKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

Jlemoncmpawuu:
llopmpemwi: A. JleBenryk, P. I'yk, T. I[lIBann, M. Ilneiinen, P. Bupxos,
Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxina, K.M. bap.

Juacpammer: «PacnipeieneHne XUMHUYECKUX BJIEMEHTOB B HEXHBOW MPUPOJIEY,
«PacrnpeieneHre XUMHUYECKHUX JIEMEHTOB B )KUBOU IIPUPOJIEY.

Tabnuyvr u cxemvl: «llepponuueckass TaOaUIA XUMHYECKUX DJIEMEHTOBY,
«CTtpoeHue MoJeKymnbl Boab», «buocunTes Oenka», «CTpoeHHE MOJIEKYJBI OElKay,
«Ctpoenue dpepmentay, «Hyknennossie kuciotsl. JIHK», «Ctpoenue momnekynbsl ATDy,
«CTpoeHue »yKapuOTUYECKOW KIETKW», «CTpOoeHHE >KUBOTHOM KiIeTku», «CTpoeHue

pacTUTENIbHOW KIIETKW», «CTpOCHHE MPOKAPHOTHUUECKON KiIeTkn», «CTpoeHue siapa
KIIETKWY, « Y TIEBOJBIY, «JIUTuIbI».

Obopyoosanue: CBETOBOM  MHUKPOCKON, OOOpyJOBaHUE [JJisi MPOBEICHUS
HaOMIOACHUM, W3MEPEHM, OSKCIEPUMEHTOB, MHUKPOMIpPEnapaThl  PacTUTEIbHBIX,
YKUBOTHBIX u OakTepuaIbHBIX KJIETOK.



Jlabopamopuvie u npakmuyeckue padoomoi:

JlabopatopHast padota Ne 1. «3ydyeHue kaTaIuTUUECKOW aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTalla3bl)y.

JlaboparopHas padota Ne 2. «3ydyeHue CTpOeHHs KIETOK PACTEHUM, )KUBOTHBIX U
OaxTepuit MO MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIPENapaTax U UX OMKUCAHUE.

Tema 4. ’KuzHeaesiTeJIbHOCTh KJIETKHU

OOmeH BemiecTB, WIM METa00IM3M. AcCHUMIIANMS (TUIACTUYSCKUNA OOMEH)
U JUCCUMWISILUS (PHEpreTH4eckuid OoOMEH) — JBE CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEHIECTB M HSHEPIMM B TOHUMAaHUU
MeTabonmu3ma.

Tunet oOMeHna BemiecTB: aBTOTPOGHBI U rereporpodHbil. Ponb dhepmeHnToB
B 0OMEHE BEIIECTB U MPEBPAILICHUU YHEPTUHU B KIIETKE.

®dotocunTe3. CBeTtoBast U TeMHOBasi ¢azbl Porocuntesa. Peakuunu portocunTtesa.
OddextuBHOCTH hoTOCHHTE3a. 3HAUCHUE (POTOCHUHTE3A I KU3HU Ha 3emiie. BiusHue
yCIIOBUM cCpelbl Ha (POTOCHHTE3 M CIOCOOBI TOBBIIMICHUS €0 MPOAYKTUBHOCTH
y KyJIbTYpHBIX PACTECHUH.

XeMocHuHTe3. XeMOCUHTE3UPYIOINIHe OaKkTepuu. 3HaUCHUE XEMOCUHTE3A JIJIS YKU3HU
Ha 3emue.

DOHepreTuueckuid oOMEH B KJeTke. PaciierieHue BeElIeCTB, BBIICICHHE
U aKKyMYyJIUPOBAHHUE SHEPTUU B KJETKE. DTalbl SHEPreTUYECKoro ooMeHa. I nmukonus.
bpoxenne u ero Buasl. KuciaopogHoe oOKuCIEHHE, WIM KJIECTOYHOE JbIXaHHE.
OxucnurensHoe GocopunpoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peakiuu marpuyHoro cuntesa. 'enernueckas unbopmanus u JJHK. Peanuzanus
reHeTH4ecKko uH(opManmu B KJIETKe. ['eHeTHYecKuii KOJ ¥ €ero CBOMCTBA.
Tpanckpunius — marpuunsiii cuate3 PHK. Tpancnsamms — 6uocunte3 Oenka. DTarmbl
tpaucisiu. KonupoBanue aMuHoOKucIoT. Pons pubocom B OuocuHTe3e Oemnka.

Heknerounsie ¢Gopmbl KU3HU — BHUPYCHl. VIcTopus OTKpBITHS BHUPYCOB
(.. WBanoBckuit). OCOOEHHOCTH CTPOCHHUS M SKHU3HEHHOTO IIMKJIa BHPYCOB.
baktepuodaru. bone3snu pacteHuil, )KUBOTHBIX M YEJIOBEKA, BBhI3bIBAEMbBIC BUPYCAMHU.
Bupyc ummynonedunmra uenoBeka (BUY) — BozOyaurens CIIWla. OOpartHas
TPaHCKPUIIUS, peBepTa3a U uHTerpasa. [Ipodunaktuka pacnpocTpaHeHUsT BUPYCHBIX
3a00JIeBaHU.

Jemoncmpavyuu:

Ilopmpemwi: H.K. Konbios, JI.1. UBanoBckuii, K.A. Tumupsizes.

Tabauyvr u cxemvi: «Tunbl nutanusy, «Merabonuzmy, «MUTOXOHIPUSY,
«HepreTuueckuii  oOMeHn», «Xiopomacty, «®Porocunredy», «Crpoerme JIHK»,
«Ctpoenue u ¢GyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTHueckuit Kom»,
«Bupyco», «bakrepuodarn», «CtpoeHue u ku3HeHHbIM 1Mk Bupyca CIIN/a,
6akrepuodaray, «Pemmxarus JTHK.

Obopyoosanue: Mopemu-ammukanuu — «Ynasoenne JIHK wu  Tpanckpumniumsy,
«buocuntes 6enka», «CTpoeHue KieTkn», Mmojiens cTpykTypsl JJHK.



Tema 5. Pa3MHoKeHHe M HHAMBUHIYAJIbHOE PAa3BUTHE OPraHU3MOB

Kierounsli MK, WM KU3HEHHBIN 1K Ki1eTku. UHTepdasa u mutos. [Iponeccs,
npoTrekaromue B uHTepdaze. Perumkanms — peaxnus matpuyHoro cunteza JIHK.
Ctpoenne xpoMmocoM. XpOMOCOMHBI HA00Op — KapuOTHI. JIUTUTOMTHBINA W TaIION THBIN
XpPOMOCOMHBIC HAOOpBI. XpomaTuabl. [luTomOorHYecKre OCHOBBI PA3MHOXEHUS U
WHJIUBUAYAJILHOTO Pa3BUTHS OPTraHU3MOB.

Henenue knetku — Muto3. Ctaauu mutosa. [Iponecchl, MpoucXoasiue Ha pa3HbIX
CTaIUIX MHUTO3a. bOJIOrn4ecKnuil CMBICII MUTO3A.

[Iporpammupyemasi rudesnb KJIETKHA — arloITo3.

dopMBI pa3MHOXKEHHUS OPraHW3MOB: O€clojioe W TMojoBoe. Buael Oecmosoro
pa3MHOXXEHUS:  JIeJIEHWE HaJaBOE, MOYKOBAaHHE OJHO- U  MHOTOKJIETOYHBIX,
CIIOpOOOpa30BaHUE, BETETAaTUBHOE pa3MHOXKEeHHE. VCKYyCCTBEHHOE KIOHUPOBAHUE
OpraHU3MOB, €r0 3HAYEHUE JIJIs1 CETIECKIIUU.

[TonoBoe pa3sMHOKEHUE, €r0 OTIIMYHUS OT OECIIONIOTO.

Meiio3. Cragum weio3a. Ilpoueccel, mpoucxonsiiyue Ha CTaaAusIX Meio3a.
IToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbICH U 3HAYEHHE
Meio3a.

I'amerorenes — mporiecc oOpa3oBaHUsl MOJOBBIX KJIETOK Y KUBOTHBIX. [loj0BBIC
KeJIe3bl: CEMCHHUKU U sIMYHUKU. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX KJIETOK — raMer
(cmepmaro3ou, SMIEKIeTKa) — crepMaroreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHHS
ANIEKIIETOK U ciepmaTo3ouaoB. OmnonorBopenue. [laprenorenes.

NunuBuayanbHoe  pa3Butue  (OHTOTE€HE3).  OMOpPHOHAJIBLHOE  Pa3BUTHE
(amOpuorenes). OTambl AMOPUOHAIBHOTO PA3BUTUSI Yy TO3BOHOYHBIX >KUBOTHBIX:
apobineHue, racTpymsius, OpTraHOTEHE3. [TocTomMOproHaIBHOE ~ Pa3BUTHE.

Tunel MOCTIMOPUOHANTBHOTO PA3BUTHUS: TPSAMOE, HEMpsMoe (JIMYMHOYHOE). BiusHue
Cpelbl Ha pa3BUTHE OPraHWU3MOB, (AKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIE
YPOZICTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 [BETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJINU Pa3BUTHUSL.

Jlemoncmpawuu:

Tabnuyer u  cxemovl: «DOpPMBI  pa3MHOXKEHUST  OpraHu3MoBy», «J[BoiiHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereratTuBHOE pa3MHOKEHUE PACTEHUID,
«Jlenmenue kieTku 6akTepuing, « CTpOCHHUE MOJOBBIX KIETOK», « CTPOCHHE XPOMOCOMBIY,
«Knerounsiii mukny, «Pemnukanus [JHK», «Muto3y, «Meios», «IIpsmoe n Henpsimoe
pa3BuTHE», «l'amMeTOreHe3 y MICKONMUTAIOINX M YelioBeKa», «OCHOBHBIE CTaJuU
OHTOI'EHE3a».

Obopyodosanue: MHUKPOCKOTI, MUKpOTpenapaThl «CriepMaTo30u1bl
MJICKOIIUTAIONMIETO», <« SHIEKIeTKa MIeKonuTaromero», «KaprnoknHes B KIIETKax
KOpEIIKa JIyKa», MarHuTHash Mojenb-anmmkanusa «Jlenenue xierkn», moxens JHK,
MOJIEJb MmeTadazHon XPOMOCOMBL.



Jlabopamopuvle u npaxmuueckue padomol:

Jlabopatopnast padora Ne 3. «HaGmrogenne MuTo3a B KJIeTKaX KOHUMKA KOpPEIKa
JyKa Ha TOTOBBIX MUKpPOIIpErmapaTaxy.

JlaGoparopHas pabota Ne 4. «M3yueHune CTpOEHHUS MOJOBBIX KJIETOK HA TOTOBBIX
MUKpOTIperiapaTax.

Tema 6. HacjiencTBEHHOCTH M K3MEHYHBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHeTuku. Mctopus pa3BuTUS TeHETHUKHU. PoJsib 1UTOSIOTHU
1 YMOPHOJIOTHN B CTAHOBJICHUH T€HETUKH. BKIaa poCCHICKUX M 3apyOCKHBIX YUEHBIX
B Pa3BUTUE TCHETUKU. MeToAbl T€HETUKH (TUOPUAOJOTHUECKUN, ITUTOTCHETUUECKUM,
MOJIEKYJISIpHO-TeHETUYEeCKU). (OCHOBHBIE TE€HETHMYECKHUE TMOHATHUS. [ eHeTudeckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS TPHU3HAKOB, YyCTaHOBJIEHHbIE [. Menaenem.
MonHorubpuiHoe CKpelMBaHue. 3aKOH e€AMHO00pa3usi TMOPHUIOB MEPBOrO MOKOJICHHUS.
[IpaBwiio0 JOMHUHUPOBAHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. ['MIIOTE3a YUCTOTHI raMeT.
[TomHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JIuruOpuaHOe CKpelIMBaHUe. 3aKOH HE3aBUCHMOTO HACIEIOBaHMS IPU3HAKOB.
[{utoreHeTuueckue OCHOBBI ~ JUTHOPUIHOTO  CKpPEIIMBAHUSA. AHAIM3UPYIOIIEE
cKpemuBanue. Mcnonb30BaHWE aHAIU3ZUPYIOLIErO CKPEIIMBAHUA ISl ONPEACICHUS
Te€HOTHUIIa OCOOHU.

CueruieHHoe HacnenoBanue mnpusHakoB. Pabora T. Moprana mo cuemjieHHOMY
HACJIEJOBAaHUIO IeHOB. HapylleHne cuerieHus: FreHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOpHUS HACIIEICTBEHHOCTHU. [ eHeThuuecKkue KapThl.

I'enetnka mnosa. XpOMOCOMHOE OINpeAesieHue I1oja. AYyTOCOMBI M TOJIOBBIC
XPOMOCOMBI. ['OMOraMeTHbIE ¥ reTeporaMeTHbIE Oprann3mMbl. HaciienoBanne npu3HaKkoB,
CLEIUICHHBIX C TTOJIOM.

N3menunBOCTh. BUbl ”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HAceACTBeHHAasA. Polib
Cpenbl B HEHACJIEICTBEHHOW WM3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(DUKAITMOHHON
W3MEHUYMBOCTH. BapualMOHHBIM PO W BapualMoHHAas KpuBas. Hopma peaknuu
npu3Haka. KoinuecTBeHHbIE 1 KAUECTBEHHBIE ITPU3HAKH U X HOpMa peakiuu. CBoiCTBa
MOAU(UKAIIMOHHON U3MEHUHUBOCTH.

HacnenctBenHas, wWiIM TEHOTUIIMYECKas, HW3MEHYMBOCTh. KomOWHaTHBHAs
W3MEHYMBOCTh. Mel03 U MOJIOBOU MPOIIECC — OCHOBA KOMOMHATUBHON W3MEHUYHUBOCTH.
MyTtannonnass u3MeH4uMBOCTh. Kraccudukanuss MyTanuid: TEHHBIE, XPOMOCOMHBIE,
reHomMHble. YacTtora W npuuuHBl MyTauuil. MyTtareHHble  QakTopbl. 3aKOH
TOMOJIOTUYECKUX PAZIOB B HACIEICTBEHHOW n3MeHunBoctu H.U. BaBuiosa.

BuesnepHast HacleACTBEHHOCTh 1 U3BMEHYUBOCTD.

I'eneruka yenoseka. Kapuortumn yenoBeka. OCHOBHbIE METOAbI TEHETUKH YEJIOBEKA:
reHeaIOrn4eCcKuil, OJTM3HEIOBBIN, ITATOTEHETUICCKUN, OMOXUMUYIECKUN, MOJICKYJISIPHO-
FEHETUYECKUU. CoBpemeHHOE OIIpEACIICHUE TE€HOTHIIA: ITOJTHOT€HOMHOE
CEKBEHMPOBAHUE, TCHOTUMUPOBaHUE, B TOM uucie ¢ rnomompo [II[P-ananu3za.
HacnencrBenHsie 3a001€BaHNs YeJIOBEKA: F'eHHBIC 00JI€3HH, 00JIE3HU C HACICICTBEHHOU



IPEIPACIIONOKEHHOCTbIO, XPOMOCOMHBIE Ooiyie3HH. CoMaTHUEeCKUe U TE€HEPATHUBHBIE
myTtanud. CTBONOBBIE KiIeTKH. [IpHHLHUIIBI 310pOBOTO 00pa3a >KW3HM, AMATHOCTUKH,
npoQUIaKTUKA W JIGYECHUS TEHETHYeCKHX Ooje3Hedl. Meauko-TeHeTHYecKoe
KOHCYJIbTHPOBAaHHE. 3HAYEHUE MEIULIMHCKON T€HETHKU B MPEIOTBPAILCHUN U JICUEHUU
TEeHETUYECKUX 3a00JIEBAHUN YEIIOBEKA.

Hemoncmpayuu:

llopmpemwi: I'. Mengens, T. Mopran, I'. ge ®puz, C.C. UeTBepuKOB,
H.B. Tumodeer-Pecorckuii, H.W. BaBumnos.

Tabnuyvr u cxemvi: «MOHOTUOPUIHOE CKPEUIMBAHUE M €T0 IUTOTCHETHYECKas
OCHOBa», «3aKOH PACIIEIJIEHUS U €ro IUTON€HETUYECKass OCHOBA», «3aKOH YHUCTOTHI
rameT», «JlurnOpuaHoe ckpemmBanuey», «Lluronormyeckne OCHOBBI AUTHOPUIHOIO
CKpeuuBaHus», «Meio3», «B3auMoaeicTBUE aJuleNbHBIX T'E€HOBY», «leHeTmdeckue
KapTbl pAacTEHUM, >KUBOTHBIX M 4eEJIOBEKa», «l'eHeTWka Iona», «3aKOHOMEPHOCTH
HACJIE0BAHMSI, CLEIJIEHHOTO C MOJIOM», «KapuoTHUIIBI 4eJloBEKa U )KUBOTHBIX», «Busl
U3MEHUYUBOCTH», «MoaudukanuoHHas u3MeHUMBOCTh», «HacnenoBanue pesyc-
dakropay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs: U3BMEHYUBOCTD.

Obopydosanue:  Moaenu-animkauuu  «MOHOTHOpUAHOE  CKpELIUBAHHEY,
«Hemonnoe  gomuHupoBaHue», «JlurubpugHoe  ckpemuBanue»,  «llepekpéct
XpOMOCOM», MHKPOCKOII M MHKporpenapar «/lpozodpuna» (Hopma, myrauuu (Hopmbl
KpBUIbEB M OKPACKH Tela), repdapuii «I'opox moceBHOM».

Jlabopamopusie u npakmuueckue padomol:

Jlabopatopnas pabora Ne 5. «M3yueHue pe3ysibTaToB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOTIPETapaTax.

Jlaboparoprnas pabGorta Ne 6. «M3yueHne MomupuKaIMOHHOW W3MEHYHBOCTH,
IMOCTPOCHHUE BAPUALIMOHHOTO PSiia U BAPUALIMOHHON KPUBOM».

JlabopatopHast pab6ora No 7. «AHanu3 mMyTanuii y Apo30(puiabl Ha TOTOBBIX
MUKpOTIperapaTax.

[Tpaktraeckas padota Ne 2. «CocTaBlieHHE U aHATTU3 POIOCIIOBHBIX YETIOBEKAY.

Tema 7. Cenexkuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekuys Kak HayKa U Ipolecc. 3apoKACHUE CEIEKINN U JOMECTUKALNS. Y YEeHUE
H.W. BaBunoBa o 1eHTpax MPOUCXOXKIACHUS U MHOTOOOpa3usi KyJbTYPHBIX PACTEHUH.
L{eHTpbI MPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMeHHbIE METOJIbl CeJNEeKIMH. MaccoBblii W HMHIUBUIYaJIbHBIH OTOOPHI
B CEJICKIIMM pPACTEHUM U KUBOTHBIX. OIllEHKa 3KCTEphepa. bINU3KOPOICTBEHHOE
ckpeniuBanue — MHOpuauHT. Yucras nunus. CkpeliBaHie YUCThIX TuHuM. ['eTeposuc,
win tubpuaHas cuna. HeponcTBeHHoe ckpeliuBaHue — ayTOpuauHr. OTaanéHHas
rubpuauzanus u e€ ycnexu. VICKyCCTBEHHBII MyTareHe3 U MOJy4eHHE MOJIUILIONIOB.
JIOCTHKEHUS CEJIEKUMU PACTEHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomOrMs Kak 0Tpacib NpOU3BOACTBA. [ '€HHAs MHYKEHEpHs. JTallbl CO3JaHUs
pekomOuHanTHOo JIHK w TpaHcreHHsix opranu3moB. KiieTouHass HHXeHEpUs.
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Knerounbele KynbTypbel. MUKpPOKIIOHAIbHOE pa3MHOXKEHUE pacTeHuil. KioHupoBaHue
BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OJKOJOTHYECKHE
1 sTdeckue npoonemsl. MO — reHeTH4ecKku Mo IU(PHUITMIPOBAHHBIC OPTaHU3MBI.

Jemoncmpavyuu:

Ilopmpemwui: H.W. BaBunos, 1.B. Muuypum, I'.Jl. Kapneuenko, M.®. 11BaHOB.

Tabauywl u cxemol: kapra «L{eHTpBI TPOUCXOXKICHUS U MHOTOOOPAa3us KyJIbTYPHBIX
pactenuit», «llopoabl mOMamIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX PpPaCTCHHID,
«Otpanénnas rudpuauzanus», «Padotsl akagemruka M.®. BanoBay, «Ilonumnonaus»,
«O0BeKkThl  OuorexHonorun»,  «Kierounele — KyJapTypel W KJIOHHPOBaHHE,
«KoHcTpynpoBaHue 1 IEPEHOC TEHOB, XPOMOCOMY.

Obopyoosanue.: MyISKUA TIIOAOB U KOPHEIUIONOB TUKUX (POPM U KyJIbTYPHBIX
COpPTOB pacTeHuii, repbapuit «CeabCKOX035HCTBEHHbBIE PACTCHUSI.

Jlabopamopusie u npakmuueckue padomol:

Oxkckypeust « OCHOBHBIE METO/IBI U JOCTHXKEHUSI CEJIEKIIUU PACTEHUN U KUBOTHBIX
(Ha CENEeKIIMOHHYIO CTaHIIMIO, TUIEMEHHYI0 (epMy, COPTOMCHBITATEIbHBIM YYaCTOK,
B TEIUIMYHOE XO34MCTBO, JIA0OPATOPUIO arpOYHUBEPCUTETA WIJIM HAYYHOTO LICHTPA)».

11KJIACC

Tema 1. JBosrouMoOHHAs1 OMOJI0THSA

[IpennochuIKM BOSHUKHOBEHUS SBOJIOLIUOHHON TEOPUH. DBOIIOLMOHHAS TEOPHUS U
e€ MecTo B Ouosioruu. BrivsHre 3BOIIOIIMOHHON TEOPUH HA PA3BUTHE OMOJIOTUH U APYTHX
HayK.

CBugerenscTBa  3BOJIIONMU.  [lal€OHTONOrMYECKHE:  TOCIEIOBATEIbHOCTD
MOSIBJICHUSI BUJOB B  TAJICOHTOJIOTHYECKON  JIETOMHMCH, TMEpPEeXOIHbIE  (POPMBI.
buoreorpaduueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA M pa3iuyusi OSMOPHOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX.  CpaBHHUTENbHO-AHATOMUYECKHE:  TOMOJOTUYHBIEC,  aHAJOTUYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHM3MOB HACJCACTBEHHOCTH U OCHOBHBIX META0OJIMUECKUX TMyTed Yy Bcex
OpraHU3MOB.

OpomonnonHasa teopust Y. JlapsuHa. [IpeanocbUikn BOZHUKHOBEHUS TAPBUHU3MA.
JIBvoKyme Cuiibl JBOJMIONUM  BUAOB 10 JlapBuHYy (M30BITOYHOE pPa3MHOKCHHE
MpyU  OTPAaHUYCHHOCTH  PECypCcoOB,  HEOMpeAeNéHHas  HM3MEHYHMBOCTh, OopbOa
3a CyIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cuntetnueckas teopus 3Boonnu (CTI) u €€ 0OCHOBHbBIE MTOJOKEHHUS.

MuxkposBodronus. [Tonmynsuus kak eIMHULIA BUIA U SBOJIIOLIUY.

JIB1kytue cuibl ((hakToOphl) IBOJIFOIIUK BUAOB B IpUpoie. MyTalluOHHBIN TTPOIIecC
1 KOMOMHATUBHASI U3MEHYMBOCTD. [lomynsinonHbIe BOIHBI U apeid renos. M3osmsius u
MUTpaIusl.

EctectBenHblit 0TOOp — Hanpapistomuil GakTop 3BOIOLUHA. DOPMBI €CTECTBEHHOTO
otbopa.
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[TpucrnocoOseHHOCT  OPraHU3MOB KAk pe3yiapTar  dBojtouuu.  I[lpumepsr
IPUCIIOCOOJIEHNH y OpraHu3MOB. ApoMOp(O3bl U UAMOATANTALUY.

Bun u Bunoo6paszosanue. Kpurepun Buna. OcHoBHbIE (POpPMBI BUA00OpA30BaAHUS:
reorpaduyeckoe, SKOJIOrHIECKOe.

MakposBomoriusi.  Dopmel  3BomronMH:  (uIeTHYecKas,  JAUBEPreHTHas,
KOHBEpreHTHasi, napajuienpHas. HeoOpaTuMocTh 3BONIOIMH.

[Ipoucxoxnaenne OT HecHeUuaaIu3upoOBaHHbIX nOpeakoB. [Iporpeccupyromas
crnenuanu3anys. AJanTuBHAs paguarnus.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnen, XK.b. Jlamapk, Y. {apsun, B.O. KoBanesckuii, K.M. bap,
9. I'exkxens, @. Mromnep, A.H. Cesepiios.

Tabauyvl u cxemwvi: «Pa3BUTHE OpPraHMYECKOro MHpa Ha 3emiie», «3apoJibIu
MMO3BOHOYHBIX JKUBOTHBIX», «APXEONTEepUKC», «POpMbI OOPHOBI 32 CYIIECTBOBAHUEY,
«EctecTBeHHBIN 0TOOPY», «MHOroo0Opasue copToB pacteHuit», «MHoroobpasue nopon
KUBOTHBIX», «[lomymsauun», «MyTalliOHHAasE W3MEHUYUBOCTE», «ApPOMOPGO3bI»,
«Mnuoananramumny, «O0mas aerenepanus», «JIBuxyime cuibl 3Boonun», «Kapra-
cxema Mapuipyta nytemectBus Y. JlapBunay, «bopnba 3a CyIIeCTBOBaHUEY,
«IIpucnocobmeHHocts  opranusmoB»,  «['eorpaduueckoe  BuUIOOOpa3OBaHME,
«IKOJIOTHYECKOE BUI000pa30BAHUEY.

Obopydosanue: KOJIEKIIHUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKpacku, HaOOp
IJIOJIOB M CeMsiH, KoJuieKiusi «[IpuMepsl 3allUTHBIX MPUCIOCOOJICHUA y dKUBOTHBIXY,
Mozenb «OCHOBHBIC HAMpPAaBJICHUS] HBOMIONUNY», OOBEMHas wmonaenb «CTpoeHue
TOJIOBHOT'O MO3Tra TO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KoJueKius «@opMbl COXPaHHOCTH HCKOTAEMBIX
KUBOTHBIX W pPacTeHUi», MoAenb anmmkanus «llepekpéct XpomMocom», BIIaKHbIE
npenapatel «Pa3BUTHE HacekoMoroy», «Pa3BUTHE JSTYLWIKW», MUKpPOIpEnapar
«JIpozoduna» (HopMma, MyTauu GOPMBI KPBLIILEB U OKPACKHU TeEJIa).

Jlabopamopnuie u npakmuueckue padomoi:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BHUIOB 10 MOPGHOJIOTHYECKOMY
KPUTEPHION.

JlaboparopHass pabora Ne 2. «OnucaHue TMPHUCITIOCOOJICHHOCTH OpraHU3Ma
1 € OTHOCUTEIHHOTO XapaKTepay.

Tema 2. Bo3HukHOBeHUEe U pa3BUTHE )KU3HH HA 3emJie

JloHay4yHbBIE TIPpEICTABICHHUS O 3apOXKIACHUM >KU3HU. HaydHble THUIIOTE3BI
BO3HMKHOBEHUS KM3HU Ha 3emiie: a0MOTeHe3 W TMaHCIepMUsi. XUMHUUYECKash IBOJIIOIHS.
AOVOTEeHHBIN CHHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTAHNUECKUX. DKCIIEPUMEHTATHHOE
MOATBEPXKACHNEC XUMHUYCCKOW HdBomronuu. HadanpHble dSTambl  OHOJIOTHYECKOM
somoruu.  ['mnoreza PHK-mupa. ®dopmupoBanne MeMOpaHHBIX CTPYKTYp |
BO3HUKHOBEHHE NPOTOKIETKU. [lepBble knerkm u ux sBomouus. PopmupoBaHue
OCHOBHBIX TpyII YKHBBIX OpPraHU3MOB.
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PasButne »xu3Hm Ha 3ewsie 1o spaMm M nepuoaam. Karapxen. Apxeinckas
U ipoTepo3oiickas »pbl. [laeo3oiickas apa u €€ nmepuojIpl: KEeMOPUNCKUIN, OPOBUKCKUM,
CUJIypUMCKNN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30¥cKas 3pa ¥ €€ IEPUOBI: TPUACOBBIN, FOPCKUN, METOBOM.

Kalino3oiickas 3pa u €€ nepruobl: NajJeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepUCTUKAa KIMMara W TEeOJOTMYECKUX IpoueccoB. (OCHOBHBIE 3Tallbl

HBOJIIOLIMU PACTUTENIBHOTO U )KMBOTHOTO MUpa. ApoMOp(O3bl y pacTEHUI U )KUBOTHBIX.
[losiBneHue, pacBET ¥ BBIMUPAHUE TPYIII 5KUBBIX OPraHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpaxkeHue dBoatouud. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbl OPraHU3MOB.

OBoJIOLMS 4eloBeKa. AHTpPOIOJOrMS Kak Hayka. Pa3BuTue npencTaBiieHUN
0 MPOUCXOXKICHUH YeIOBEKA. MeTobl n3ydueHus anTpornorese3a. CXoACTBa U pa3Indns
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHNE YETOBEKA.

JBrxymue cuibl (paktopsl) aHTponorenesa. HacnencrBeHHass M3MEHUHUBOCTh U
ecTeCTBEHHBIN 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBICHUE OPYAUM Tpyna,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTagUM W BETBU D3BOJIOLHMH YEJIOBEKA: ABCTPAJIONMUTEKH, YeIoBeK
yMenbli, YenoBek npsmoxonsamuid, YenoBek HeaHIepTaabCKuil, YeloBeK pa3yMHBIN.
Haxonku vckomaeMpIX OCTaTKOB, BPEMsI CYLIECTBOBaHHUsS, 00JIACTh pacnpOCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckne packl. OCHOBHBIE OOJIBIIME pachl: €BpONEOUIHAs (€Bpa3Hiickas),
HErpo-aBCTpalionHasl (PKBATOpPUAIbHAS), MOHTOJOMIHAS (a3MaTCKO-aMEpPUKaHCKas).
YepTbl NOPUCHOCOOJICEHHOCTH MPEACTABUTENECH UENOBEYECKUX pac K YCJIOBHUSIM
CyliecTBOBaHMs. ENMHCTBO yenoBevyeckux pac. Kpuruka pacusma.

Jlemoucmpawuu:

Ilopmpemuwi: @. Penn, JI. [Tactep, A.N. Onapun, C. Mumiep, I'. FOpu, Y. JapsuH.

Tabnuyer u cxemvi: «Bo3aukHoBeHne ColHEUHON cucTeMbl», «Pa3BuTHe
opraHu4yeckoro  mupa»,  «PactutenbHas ~ KieTtkay, <«OKUBOTHasi  KJIETKay,
«IIpokapuotnyeckas kineTka», «CoOBpeMEHHasi CHUCTEMa OpPTraHUYECKOTO MHUpPay,
«CpaBHEHHE aHATOMUYECKHX YePT CTPOCHUS YEIOBEKA U YEITOBEKOOOPa3HBIX 00€3bsTHY,
«OCHOBHBIE MECTA MAJTIEOHTOJIOTUYECKUX HAXOJIOK IMIPEAKOB COBPEMEHHOIO YEIIOBEKAY,
«/lpeBnenmme sroanw», «/peBHue moan», «llepBble  COBpEMEHHBIE  JIFOAWY,
«YeoBeyeckue pacob».

Obopyoosanue: mynsxu «lIpoucxoxaenue yeaoBekay (OIOCThI aBCTPAJONUTEKA,
MUTEKAHTPONa, HeaHAepTalIblla, KPOMAHLOHIIA), CJICTIKHA WM U300paKCHUS KaMEHHBIX
OpyAMii  TEepBOOBITHOTO  4YeloBeKa  (KaMHU-YOMNIEphl,  pyOmna,  ckpedia),
r€OXpOHOJIOTHYECKasT TaOJuIa, KOUICKIUs «DOpMbI COXPAaHHOCTH HCKOTAeMBbIX
YKUBOTHBIX U PACTCHUIN».

Jlabopamopuwie u npakmuueckue padomol:
[IpakTuyeckass pabora Ne 1. «M3yueHwe HCKOMAEMbIX OCTATKOB pacTEHUM
u YKUBOTHBIX B KOJUICKLIASIXY.
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DKCKypcHs «IBOMIOIKMS OPTaHUYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAayUHbIN
WJIM KpaeBeIUECKUN My3eil).

Tema 3. OpranusMsbl 1 OKpPYKaOIAs cpeaa

OKojorus Kak Hayka. 3aJaud M pas3feibl dKOJOTMH. MeToabl SKOJIOIMYECKHX
UCCIIEI0BAHUN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OuTaHusi OPraHU3MOB: BOJIHAsA, HA3EMHO-BO3/1YIIHAsl, IOUBEHHAs, BHYTPU
OpraHU3MEHHasl.

Okonoruueckue  ¢aktopel. Kmaccupukanmus — 3KOIOTHYECKHX  (PAKTOPOB:
abnoTHyecKkre, OMOTUYECKUE U aHTPOIOTeHHBbIE. J[elicTBHE 3KOJOrMYecKuX (PaKTOpoB
Ha OpraHU3MBbl.

AbGuotndeckue (QaKTOphl: CBET, TEeMIlepaTypa, BIAXHOCTh. DOTONEPUOIU3M.
[IpucnocoOneHus: OpraHu3MoOB K JIEUCTBHIO aOMOTHUYECKUX (PakTopoB. buosornueckue
PUTMBL.

buotnueckue ¢daxkTopel. Buibl OMOTHMYECKMX B3aUMOJECUCTBUI: KOHKYpPEHIIMS,
XMIHUYECTBO, cUMOMO3 U ero ¢opmel. [lapasutusMm, koomepauus, MyTyalu3M,
KOMMEHCAJIU3M  (KBapTHPAHCTBO, HaxJI€OHUYECTBO). AMEHCAIU3M, HEUTPATU3M.
3HaueHue OMOTHYECKMX B3aUMOJECHCTBUI  AJi1  CYIIECTBOBAHUS  OPraHU3MOB
B IIPUPOJIHBIX COOOIECTBAX.

DKOJIOTHYECKHE XAPAKTEPUCTUKU Nomy . OCHOBHBIE MOKA3ATENH TOMYIISLUU:
YUCJIEHHOCTD, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTbD, IIPUPOCT, MUrpanus. JMHaMuKa
YUCJICHHOCTH NOMYJISLUU U €€ PEryJIsaLHusl.

Hemoncmpayuu:

TIopmpempsi: A. I'ym6onbar, K.®. Pynbe, J. ['ekkens.

Tabnuyer u cxemwi: xapra «llpupoansie 30HBI 3emin», «Cpenbl OOUTaHUS
opranusMoB», «®oronepuoauzm», «llomynsuun», «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTH NOMYJSuK UHDY30puu-TyPenbkny, «[lumiesrie enm.

Jlabopamopuvle u npakmuueckue padoomoi:

JlaGoparopnas pabora Ne 3. «Mopdonoruueckue OCOOCHHOCTH pPaCTCHUMN
13 pa3HbIX MECT OOUTAHUSY.

JlabopatopHass padora Ne 4. «BnusiHue cBeta Ha poCT U Pa3BUTHE UYEPEHKOB
KOJIeyca.

[Tpaktuueckas pabora Ne 2. «Ilomcy€T MIOTHOCTH MOMYJSAIMA Pa3HBIX BHUIOB
pacTeHUN.

Tema 4. Coob1ecTBa 1 3K0JI0rHYECKHE CUCTEMbI
CooOmiectBo opranu3sMoB — OuoneHo3. CTpykTypbl OuoleHO3a: BHUIOBas,
MIPOCTPAHCTBEHHAS, Tpoduueckas (rumieBas). Buasi-momunanTel. CBsI3M B OMOIIEHO3E.
DKoyioruyeckue cuctemsl (3kocructemsl). [loHsTue 00 3xocucTeMe u OUOTeOIIeHO3E.
OYHKITMOHATBHBIE KOMIIOHEHTHI YKOCUCTEMBI: MTPOTYIICHThI, KOHCYMEHTHI, PEIYIICHTHI.
KpyroBopoTt BemiecTB u MOTOK SHEPTUH B dKOcUcTeMe. Tpoduieckue (MUIeBbie) ypOBHU
skocucteMsl. [Tumessie 1ienu u cetu. OCHOBHBIC TTOKA3aTENN YKOCHCTEMBI: Oromacca,

14



OPOAYKIHUSA. DKOJOTMYECKHUE MUPAMUIbL: TPOAYKIUH, YHUCICHHOCTH, OHOMACCHI.
CBOICTBA SKOCUCTEM: YCTOMYUBOCTD, CaMOpEryJisaLus, pazputue. Cykieccus.

[Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI O3EpP M PEK. DKOCHUCTEMa XBOWHOTO
WJIM IIHPOKOJIMCTBEHHOTO JIECa.

AHTPOTNIOTEHHBIE 3KOCHUCTEMBI. ATpO3KOCUCTEMBI. YpOosKOoCHCTEMEI.
buonornyeckoe n X034iCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasne kak (akTop yCTOWYMBOCTH dKocucteM. CoxpaHCHHE
OMOJIOTUYECKOTO pa3Hoo0pasus Ha 3eMIie.

VYuenue B.W. Bepnaackoro o 6uochepe. I'panuiipl, coctaB u CTpyKTypa Ouochepsi.
XKupoe BemectBo u ero (Qynkmuu. OcobeHHoctn Ouocdepsl Kak Tri100anbHON
AKOCUCTEMHI. /[nHaMuueckoe paBHOBECHE U oOpaTHas CBs3b B Orocdepe.

KpyroBopoTs! BelIeCTB 1 OMOr€OXMMUYECKHE LIUKJIIbI 3JIEMEHTOB (YIJIEpO/a, a30Ta).
3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenosedyecTtBO B Onocdepe 3emin. AHTPONOreHHbIE M3MEHEHUs B Ouocdepe.
['mo6GanbHBIE IKOIOTUYECKUE TPOOITIEMBI.

CocymiecTBoBaHue MpUPOJIbI U yenoBedecTBa. CoxpaneHue 6uopaznooOpasus Kaxk
OCHOBa yCTOMYMBOCTH Ouocdepbl. OCHOBA pallMOHATIBHOTO YIPABJICHUS TPUPOIHBIMU
pecypcaMu U WX UCHob30BaHue. JocTkeHrst OMOIOTHU U OXpaHa MPUPO/IBI.

Hemoncmpayuu:

Ilopmpemuwi: A.Jlx. Tencnu, B.H. Cykaués, B.1. Bepnaackuii.

Tabnuyet u cxemwl: «llumessie nenw», «buoleHo3: cocTaB U CTPyKTypay,
«IIpuponnbie coobmectBay, «llemn mnuTaHus», «IKOJOTHYECKAs MHpPaAMUIAY,
«buocdepa u yenoBek», «IKOCHUCTEMA HIMPOKOJIUCTBEHHOIO Jieca», «IDKOCHUCTEMaA
XBOMHOTO Jjiecay, «bHoLeH03 BOoI0EMa», «ArpoueHo3», «lIpuMepHble aHTPOMOTCHHBIE
BO3JCUCTBUSL HA NpUpoAYy», «BaXHeWllMe WCTOYHHUKUA 3arpsi3HEHUs BO3AyXa U
IpyHTOBBIX BOaA», «llouBa — BakHeWmas cocTaBistomas Ouocdepb», «DakTopbl
nerpananuu nousy, «l[lapaukoBeiit 3G dexT, «DakTopbl PaIuOaKTUBHOTO 3arpsi3HEHUS
ounochepr», «O01Ias cTpykTypa buocheps», «Pacnpoctpanenue xxu3Hu B onocheper,
«O30HOBBIN 3kpan Ouocheps», «Kpyrosopot yriaeponga B 6uochepe», «KpyroBopor
a30Ta B IPUPOIE.

OGopynoBanue: Mojelb-amuIMKanus « TUmudHble  OHMOIGHO3BI», TepOapHid
«PacturenbHBIe CcOOOIECTBAaY, KOJUICKIHH «bHoleHo3», «BpemuTenn BakHEHIIHMX
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp», repOdapuu W KOJUICKIIMA PACTECHUN W JKUBOTHBIX,
MPUHAJJICKAITME K Pa3HbIM JKOJIOTHYECKUM TrpynmnaM oJHoro Bujaa, KpacHas kHura
Poccuiickoit @enepanuu, n300paKeHUST OXPaHIEMbIX BUJOB PACTEHUM U >KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBbI
11O BUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUA

Cormacao ®I'OC COO ycraHaBIMBAIOTCS TPEOOBAaHUS K pe3yJbTaTaM OCBOCHHS
Oo0y4aromyMHUCsl  MPOrpaMM  cpenHero  odmero  oOpa3oBaHUS:  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDHI

B cTpykType JMYHOCTHBIX pE3yJbTAaTOB OCBOEHUsS mnpeamera «buosorus»
BBIJICTICHBI  CIIEAYIOUIME COCTABJISIONIME: OCO3HAHHE OOYYaIOIMIUMUCI POCCHICKON
rPaXJaHCKOM HMIAECHTHYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSTEIBHOCTH
1 CaMOOTPEICIICHUIO, HAIMYME MOTUBAIIMKU K 00YYEHHUIO OUOJIOTUH, IIEJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKJECHHM JIMYHOCTU Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH U
HCTOPUYECKUX  TpaauIuid  pa3BUTHUS  OMOJOTMYECKOTO  3HAHUS, TOTOBHOCTH
U CIIOCOOHOCTH O0YYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOCH JIEATEILHOCTH 1IEHHOCTHO-
CMBICIIOBBIMU YCTaHOBKAMHM, TPUCYIIMMH CHUCTEME OHOJIOTHYEeCKOro 00pa3oBaHMs,
HaJM4ME DKOJIOTMYECKOTO0 MPaBOCO3HAHUS, CIIOCOOHOCTHM CTaBUTh IIEIM U CTPOUTH
YKA3HCHHBIE IIJIaHBI.

JInyHOCTHBIE pE3ynbTAaThl OCBOCHUSA mpeaMera «bHOJIOTUsD  JTOCTUTaroTCA
B E€IUWHCTBE Yy4yeOHOM MW  BOCHUTATEIHLHOM JESATEIBHOCTH B COOTBETCTBUU
C TPAJUIMOHHBIMH POCCUHMCKHMHM COLUMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU M JTyXOBHO-
HPAaBCTBEHHBIMU 1IEHHOCTSIMU, NPUHSATHIMH B OOIIECTBE NpaBUJIaMHU U HOpPMaMu
MOBEJICHUSI W  CIOCOOCTBYIOT TMpOIECCaM  CAaMOIIO3HAHUS, CAMOBOCIHUTAHUS W
CaMOpAa3BUTHs, PA3BUTHUS BHYTPEHHEW ITO3ULMU JUYHOCTH, MNATPUOTHU3MA, YBAXKECHUS
K 3aKOHYy M NPaBONOPSAKY, YEJIOBEKY TpyJa MU CTApLIEMY IIOKOJIEHUIO, B3aUMHOIO
YBaXEHUS, OCEPEKHOTO OTHOIICHHS K KYyJbTYPHOMY HACJICIUI0 U TPaJAUIUSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickorn denepanuu, NpUPOAE U OKPYNKaOLIEH
cpene.

JInaHOCTHBIE pPE3yJbTaThl OCBOCHHS ydyeOHOro mpenmera «buonmorusy TOIKHBI
OTpaxaTb ~ TOTOBHOCTh ¥  CIIOCOOHOCTh  OOYYarOMIMXCS ~ PYKOBOJACTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPEHHEH TIO3MIMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX
OpHEHTAIIU/, TO3UTUBHBIX BHYTPEHHUX YOEKIEHNN, COOTBETCTBYIOIINUX TPATUITUOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACHIMPEHHE >KU3HEHHOTO OINBbITA U OIbITA
JNEATENBHOCTH B IPOLIECCE pEaM3ali OCHOBHBIX HAIIPaBJICHUW BOCIHUTATEIbHOU
JNEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa’KIaHCKOro BOCIIMTAHMSA:

C(OPMHPOBAHHOCTD TPAXKIAHCKON MMO3UIMK O0yYaroierocss Kak aKTHBHOTO
U OTBETCTBCHHOTO YJICHA POCCUIICKOTO 00IIIeCTRa,;

OCO3HAHME CBOMX KOHCTHTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)k€HHE 3aKOHA
u IPaBOIOPSIKA;
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FOTOBHOCTh K COBMECTHOM TBOPUYECKOW NEATEIbHOCTH IPU CO3JAaHUU Y4EOHBIX
IIPOEKTOB, PEIICHUH YY€OHBIX U MO3HABATENbHBIX 3a/1a4, BHIMOIHEHUU OUOIOTHYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEENATh COOCTBEHHYIO MO3MIIMIO MO OTHOIICHUIO K SIBJICHHSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YUYHUTHIBATh B CBOUX JIEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOACH C pa3sHBIMH YOCXKICHUSIMHU, KYJIbTYPHBIMH IICHHOCTSIMH U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOI'O BBINOJHEHUS YUEOHBIX,
ITIO3HABATEJIbHBIX U MCCIIEN0BATEIbCKUX 3a1a4, YBAKUTEIBHOTO OTHOIIECHHUSI K MHEHHIO
OTIIOHEHTOB MPH 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOIOTHYECKOTO COJICPKaAHUS;

TOTOBHOCTb K TYMaHUTAPHOMN U BOJJOHTEPCKOM IEATEILHOCTH;

2) MATPHOTHYECKOTO BOCIIMTAHMUSI:

c(hOPMHUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOM WJICHTUYHOCTH, MNaTPUOTHU3MA,
YBOXEHUS K CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTHM Iepen PonuHOM, ropmoctu
3a CBOM Kpai, CBOWO PoauHy, CBOM SA3BIK M KYJbTYypY, HPOLUIOE M HACTOSLIEE
MHOTOHAIlMOHAJIbHOI0 Hapoaa Poccnu;

LEHHOCTHOE OTHOILIEHWE K MPUPOJHOMY HACIEAUI0 M NaMATHUKAM IPUPOJIBI,
JTOCTHXKEHUM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKHX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOTHH, OHUMAHMS 3HAYEHHsS] OMOJIOTMHM B TIO3HAHWU 3aKOHOB MPHUPOJBI, B KU3HU
YeJI0BEKa M COBPEMEHHOIO 00I1IECTBa;

uaenHas yOexAEHHOCTh, TOTOBHOCTh K CHyKE€HHIO U 3aunmurte OrteuecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCHUTAHMA:

OCO3HaHUe JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUSI;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HAHME JIMYHOTO BKJIa/1a B IOCTPOSHNE YCTOMYMBOTO OYIYIIIETO;

OTBETCTBCHHOE OTHOIICHHUE K CBOMM POJMUTEIAM, CO3IAaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O MPUHSATHS LEHHOCTEHM CEMEWHOM XW3HH B COOTBETCTBHM C TPATUIUSIMU
HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHUSI:

3CTETUYECKOE OTHOIIECHHE K MHpPY, BKIIOYas JCTETUKY ObITa, HAyYHOTO U
TEXHUYECKOT'O TBOPUECTBA, CIIOPTA, TPY/1a, OOMIECTBEHHBIX OTHOIIEHHUIA;

MOHUMaHKE SMOIMOHATIBHOTO BO3JACHCTBHS KMBOW MPUPOABI M €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAYKEHHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIIEHUE TIPOSIBIIATH
KaJyecTBa TBOPYECKON JMYHOCTH;
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5) ¢pusnuyeckoro BocnuTaHHs, (OPMUPOBAHMSA  KYJLTYPbl 310pPOBbA W
IMOLMOHAJIBHOIO 0J1ArONOJyYHs:

MOHMMAaHHUE U peanu3alus 370poBOro u Oe3omacHoro odpasza >XKM3HH (340pPOBOE
NUTaHWe, COONIOICHNE TUTHEHUYECKUX MPaBWJI M HOPM, COATaHCHPOBAHHBIN PEXKUM
3aHATUN W OTNbIXa, perysipHas Gu3nyecKasi akTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
M KOMIIETEHTHOIO OTHOIIEHHS K COOCTBEHHOMY (DH3UYECKOMY U ICUXHYECKOMY
3/10POBBIO;

NOHUMaHUE IEHHOCTH MPAaBWJI UHAUBUAYAJIBLHOTO U KOJUIEKTUBHOTO 0€30I1acCHOI0
NOBEJICHUS B CUTyallUsX, YTPOKAIOIINX 30POBBIO U )KU3HHU JIFOEH;

OCO3HaHWE TMOCIEACTBUNA M HENPUATHUS BPEIHBIX MPUBBIYEK (YMOTpeOIeHUs
QJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPYA0BOro BOCIIUTAHUS:

TOTOBHOCTb K TPYly, OCO3HaHUE LIEHHOCTH MAacTEPCTBA, TPY10JI00HE;

TOTOBHOCTh K AaKTUBHOW JEATEIHHOCTH TEXHOJIIOTUYECKOM U COLMAIbHOU
HAIpPaBJIEHHOCTH, CIOCOOHOCTh WHULMUPOBATH, IUIAHUPOBATh M CaMOCTOSITENBHO
BBITIOJIHATH TAKYIO JESTEIbHOCTD;

WHTEpEC K pa3IudHbIM cdepaM TpodecCHOHATBHONU JEATEeIbHOCTH, YMEHHE
CoBeplIaTh OCO3HAHHBIA BBHIOOP Oyaylied nmpodeccuu U peaan30BbIBaTh COOCTBEHHbBIE
’KU3HEHHBIC TUTAHBI;

TOTOBHOCTB M CITIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPA30BAHUIO HAa MPOTSHKEHUN
BCEH JKU3HU;

7) IK0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS  DKOJIOTMYECKOM  KyJIbTYpPhl: MPUOOpPETEHUE  OIbITa
TJTAHUPOBAHMS MOCTYNKOB M OLUEHKHA UX BO3MOXHBIX TMOCIEICTBUNA ISl OKPYKAIOIIECH
cpenpl;

OCO3HaHHWE TJIOOAIBHOTO XapakTepa OKOJOTHYECKUX TpodsiieM U TyTel ux
pELICHNS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble MPU U3YYCHUH OWOJIOTHH 3HAHUS U
YMEHUS TIPU PEIIEHUU TPOOJIEM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOIONOIH30BAHUEM
(coOmroneHue mpaBWUJ TIOBEACHHWS B TPHUPOJE, HAMPABICHHBIX HA COXPaHCHHE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEIpUATHE IEHUCTBUN, NPUHOCALIUX BpEI OKPYXKAIOLIEW NPUPOIHOU
cpene, yMEHHUE MPOTHO3UPOBATh HEOJArOMPUSATHBIE HSKOJOTMYECKHE TMOCIEACTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U MPEAOTBPALIATH UX;

HAJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBIIIJICHHS, JKOJOTMYECKON KYJIbTYPHI,
ONBbITA JESITEIbHOCTH SKOJOTMYECKON HAMpPaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMHU B I[I03HABATEJIbHOM, KOMMYHUKATHBHOM W COLMAIBHOW MPAKTUKE, TOTOBHOCTH
K YYaCTHUKO B TMPAKTHUYECKOW JACATEIIBHOCTH 3KOJOTMYECKOW HaIpPaBJIECHHOCTH;
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8) meHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HAyKH M OOILECTBEHHOM IpPaKTUKHW, OCHOBAHHOTO Ha JHAJIOTe KYJbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M YHUTATEJIbCKOM KYJIbTYpbl Kak CpEICTBa
B3aUMOJEUCTBUS MEXKAY JIFOJIBMU U TO3HAHUS MUPA;

INOHMMaHue crienu(pUKU OUOIOTMH KaK HAyKH, OCO3HaHUs €€ POy B HOPMHUPOBAHUU
pPAalMOHAJIBHOIO HAyYHOI'O MBIIUIEHUS, CO3JAHUM LEJOCTHOIO IPEJCTABICHHUS
00 OKpYy’KarollleM MUpE KaK O €IWHCTBE MPUPOJIbI, YeTIOBEKa U OOIIECTBA, B MMO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH M PEMIEHHH NPOOJIEM COXpPAaHEHUsS MPUPOJTHOIO
paBHOBECHS;

yOEKJIEHHOCTh B 3HAYUMOCTH OHWOJIOTMM [JII COBPEMEHHOM IMBUIIM3ALUU:
o0ecrieyeHrss HOBOTO YPOBHS pPAa3BUTUS MEAMIMHBI, CO3JlaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pellaTh PecypcHble MPOOJIEMbl PA3BUTHUS YEJIOBEUECTBA,
MOMCKa MyTeW BBIXOAA M3 TJIOOAIBHBIX HKOJIOTMYECKUX MpoOieM M olecrneyeHus
nepexofa K YCTOMYMBOMY Pa3BUTHIO, PALMOHAILHOMY HCIHOJB30BAHUIO MPUPOIHBIX
pecypcoB U (P OPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIyYEHUU OMOJIOTMYECKUX 3HAHUH B LIEJSAX MOBBIIICHUS
oOuiel KyJIbTypbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTHM, KaK COCTaBHOM dYacTu
(GYHKIHMOHAIBHOM TIpaMOTHOCTH oOOydarommxcsd, (OpMHUPYEMOM TMpU HU3YUEHHUH
OMOJIOTHH;

MOHUMAaHUE CYIIHOCTUA METOIOB [TO3HAHUSI, UICIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH HCIIOJIB30BaTh MOJIy4YaeMble 3HAHUS IJIs aHAIU3a U OOBSICHEHUS SIBJIICHUI
OKPYXAaIoIlEro MHpa U MPOUCXOASIMIMX B HEM M3MEHEHUW, YyMEHUE Jenatb
000OCHOBaHHBIE 3aKJIIOUEHHMS HAa OCHOBE HAYYHBIX (PAKTOB M HMEIOIIMXCA JIaHHBIX
C 1IEJIbIO TIOJIYYEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTB CAMOCTOSITEIHHO MCIIOJIb30BATh OMOJIOTMYECKUE 3HAHUS 1JIsl pELIeHUs
npo0JieM B peasibHBIX )KU3HEHHBIX CUTYALIUSX;

OCO3HaHUE LEHHOCTH HAyYHOW JEATEIBbHOCTH, TOTOBHOCTb OCYILIECTBIISATH
MPOEKTHYIO U MCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CITOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPA30BaHUIO,
K aKTUBHOMY IMOJIYYEHHUIO HOBBIX 3HAHHUM MO OUOJIOTUU B COOTBETCTBUHM C )KM3HEHHBIMU
MOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbie pe3yJabTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus
BKJIIOUAIOT:  3HAYuMble I8 (OPMHUPOBAHUS  MHUPOBO33PCHUS  OOYUYAIOIIUXCS
MEXKIUCIUIUTMHAPHBIE  (MEXMPEIMETHBIC) OOIICHAYYHbIC TOHSTHS, OTPAKAIOIIUE
[[EJIOCTHOCTh HAYYHOUM KapTUHBI MUpA U CIIEU(UKY METOI0B TTO3HAHUS, UCTIOIB3YEeMbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, SBJICHHE, MPOIIECC, CUCTEMa, HAyUHbIN
(axkT, TPUHLMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHNE,
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HaO0JI0IeHHE, U3MEPEHUE, IKCIIEPUMEHT U APYTUX), YHUBEPCAIbHbIE yUeOHbIE JEHCTBUS

(mo3HaBaTEbHEIE, KOMMYHHKATUBHBIE, pEryJIATUBHBIE), o0ecrieunBaroIne
dbopmupoBanre GYHKIUOHATBHOM TPAaMOTHOCTH ¥ COIMMAIBHOW  KOMIICTEHITUU
oOyvaronuxcs, COCOOHOCTH o0yyaroumxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHME 3HAHMUS U YHUBEPCAJbHbIC Y4YCOHBIC
JNEUCTBHUS B MIO3HABATEIBHOW U COMAIIBHON MIPAKTUKE.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE Y4eOHbIE AeiiCTBHS

Ba3oBble Jijornueckue 1ecTBHUA:

CaMOCTOSITENIbHO (OPMYITUPOBATh U aKTYaIH3UPOBATH MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh IIPU OCBOCHUM 3HAHUU MPHUEMBI JJOTUYECKOTO MBILUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHU, KJIaccupukaiuu, 000011eH s ), pACKPBIBATH CMBICT OUOJIOTUUECKUX
HNOHATUN (BBLACNATh HUX XapaKTE€pHbIE MPU3HAKH, YCTAHABIMBATH CBSI3U C JPYTHUMHU
MOHATHUSIMHU);

ONPENENATh LENH IEATETbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUHU X JOCTUKEHUS,
COOTHOCHUTH PE3YyJIbTaThl I€ATEIHOCTH C MOCTABJIEHHBIMU 1IEJISIMU;

UCIIOJIb30BaTh OMOJIOTrHYECKUE OHITHS 151 00BsICHEHUS (DAaKTOB U SIBJICHUI KUBOU
MIPUPOJIBI;

CTPOMUTbH JIOTUYECKUE PACCYXIEHUs (MHAYKTUBHBIC, AETyKTUBHBIC, [0 aHAJIOTUN),
BBISIBIIAITH 3aKOHOMEPHOCTH M NIPOTHUBOPEYMSI B PACCMAaTPUBAEMBIX  SIBJICHUSX,
(bopMyIIMpOBaTh BHIBOIBI U 3aKIIOUECHHUS;

OPUMEHATh CXEMHO-MOJIEIBHBIE CPEJICTBA I IPEIACTABICHUS CYIIECTBEHHBIX
CBSA3€H M OTHOLIEHUN B M3y4aeMbIX OMOJIOTMYECKUX O0BEKTaX, a TaKKe MPOTUBOPEUUi
Pa3HOTO POJIa, BBISIBIEHHBIX B PA3IMYHBIX HH(POPMAILIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH pELICHUS NpoOJeMbl € YYETOM aHalu3a HMEIOIMIMXCA
MaTepHualbHbIX 1 HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh, OLICHMBAaTh COOTBETCTBHE PE3YyJbTAaTOB
LEJISIM, OLIEHMBATh PUCKHU TOCIEACTBUM AESITENbHOCTH;

KOOPAMHUPOBATH U BBIMOJHATH pabOTy B YCJIOBUSIX pEajlbHOr0, BUPTYaJbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIILIJICHUE MTPHU PEILICHUH KU3HEHHBIX POOIIEM.

ba3oBble uccienoBarenbcKue 1eicTBUS:

BJaJIeTh HaBbIKAMU Y4YE€OHO-UCCIIENOBATEILCKOW M TMPOEKTHON JEsTENbHOCTH,
HaBbIKaMU pa3peleHus npodiieM, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEILHOMY
IIOMCKY METOJOB PEILICHMs INMPAKTUYECKUX 3aJ1ad, NPUMEHEHUIO Pa3IMYHBIX METOJIOB
ITO3HAHWS;

HCIIOJIb30BaTh PA3JINYHbIC BUBI JEATEIBHOCTH T10 ITOJIYYEHUIO HOBOTO 3HAHMUS, €TI0
MHTEpHpETALNH, TPE0OPa30BAHUIO U MPUMEHEHHIO B YUEOHBIX CUTYyAIUSAX, B TOM YHCIIE
MIPHU CO3/IaHUH YUEOHBIX M COLUATIBHBIX TPOEKTOB;

(GopMupoBaTh Hay4yHBIH THUI MBIIUICHUS, BIAJETh HAay4YHOH TEPMUHOJIOTHEH,
KJIFOUE€BBIMU MTOHATUSAMHU 51 METOAAMU;
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CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHON 1E€ATEIbHOCTH
1 )KU3HEHHBIX CUTYyalUsX;

BBISIBJIATh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a]1a4y, BbIJIBUTaTh
TUIIOTE3Y €€ PEICHUs], HAXOAUTh apTyYMEHTHI IS I0KA3aTeIbCTBA CBOMX YTBEPIKICHUM,
3a/1aBaTh IMAPAMETPHI U KPUTEPUH PEILLICHHUS;

aHAJIM3UPOBATh IOJYYCHHBIC B XOJE PELICHUS 3aJa4d pe3yibTaTbl, KPUTHUECKH
OLICHMBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLICHKY HOBBIM CUTYAIIHsIM, OLIEHUBATh MPUOOPETEHHBIH OTIBIT;

OCYILECTBIIATH LI€JICHAPABICHHBIN IOUCK IIEPEHOCA CPEACTB U CIIOCOOOB JEHCTBUS
B IIpO()ECCUOHATIBHYIO CpEAY;

YMETh TMEPEHOCUTh 3HAHUS B TIIO3HABATEIbHYI0O M TMPAKTHUUYECKYI0 OOJIacTH
KU3ZHEIEATEIIbHOCTH;

YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJEH, IPEJIaraTh OPUTMHAIbHBIE MOAXObI U PEIIEHUS, CTABUTH
poOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aJIbTEPHATUBHBIE PELICHUS.

Pabora ¢ undpopmanueii:

OPUEHTHPOBAThCS B PA3IUYHBIX HMCTOYHMKAX HMH(OpMalMH (TEKCTe Y4eOHOTo
ocoOusl, HayYHO-TIOMYJISIPHOM JIUTEpaType, ONOJIOTHYECKUX CIOBAPX U CIIPaBOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B UHTepHere), aHanu3upoBaTh HHGOPMAIIUIO
pa3IMyYHbIX BUAOB U (POPM MpEACTABICHUS, KpUTUUECKU OLIEHUBATh €€ JI0CTOBEPHOCTh U
HEMPOTUBOPEYNBOCTE;

(opMyIupOBAThH 3aMPOCHl U MPUMEHSITH Pa3InYHbIE METO/IbI IIPU MOUCKE U OTOOpE
OuoJsiornyeckor nHPopmaIu, He0OXOAUMOM ISl BBITIOJIHEHUST yU€OHBIX 3a]1a4;

npuoOpeTaTh  OMBIT  HWCIOJB30BaHUA  WH(GOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY AaKTUBHOTO HWCIIONB30BAHUS Pa3TUIHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMPATH ONTUMAJIBHYIO (POPMY IIPENCTABICHUS OMOJIOTUYECKON
uHdopmaruu (cxembl, rpadyKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

MCIIOJIb30BaTh HAYYHBIHN SI3bIK B KAYECTBE CPEACTBA MpHU padOTe ¢ OMOJIIOrMUECKON
uHpopMalLMel: NPUMEHATh XUMUYECKUE, (PU3MUEecKHMe W MaTeMaTHYeCKue 3HAKU U
CUMBOJIBI, (hOPMYJIBI, a00pEeBHATYPY, HOMEHKIIATYPY, UCIIOJIb30BaTh M MPEoOpPa30BhIBATH
3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIQ/ICTh HAaBBIKAMM PACIIO3HABAHUWS W 3aIUTHl WH(OOpMaIuu, WHOOPMAITMOHHON
0€30MacHOCTH JIMYHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBbHBIC yqeﬁnble I[EﬁCTBPIﬂ

Oo0menue:

OCYHIGCTBJIHTL KOMMYHI/II(aI_[I/II/I BO BCEX C(bean KNU3HHU, AaKTHBHO y‘-IaCTBOBaTI)
B JIMAJIOTe WU JUCKYCCHUU II0 CYIIECTBY OOCYKITaeMoi TeMbl (YMEHHE 3ajaBaTh
BOIIPOCHI, BEICKA3bIBATDH CY)I(I[eHI/IH OTHOCHUTCJIIBbHO BBIIIOJIHCHUA npezmaraeMoﬁ 3aj1a4u,
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YUUTBHIBATh MHTEPECHI M COTJIACOBAHHOCTH MO3UIUI APYTUX yYACTHUKOB JAMAIIOTA WIIH
JTUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpeIcTBa  OOIICHHWS, TMOHUMAaTh 3HAYCHHE
COIMAJTBHBIX 3HAKOB, MPEIMOCHUIOK BOSHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUd, YMETh
CMATYATh KOH(QIUKTHI K BECTH MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMH CHOCOO0aMH OOINEHWS W B3aUMOJICHCTBHUS, IOHHMATH
HaMEpEHUsl NIPYTUX JIOACH, TPOSBIATh YBOKHUTEIHHOE OTHOIIECHHWE K COOECETHUKY H
B KOppeKTHOU popme popMyIrpoBaTh CBOU BO3PAKCHUS,

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

CoBMecTHas1 1eATEJIbHOCTD:

MMOHKUMATh U UCTIONB30BaTh MPEUMYIIIECTBA KOMAHIHON ¥ MHAUBUYyaIbHON paOOThI
MIPY peIICHUH OMOJIOTUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHUS
IpyNnoBbIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUH Y4eOHOM 3a/1a4H;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUN C YUETOM OOIIUX UHTEPECOB
Y BO3MOKHOCTEHN Ka)JOT'0 YJICHA KOJUIEKTUBA,

MIPUHUMATH LIEJIM COBMECTHOW AEATEIIBHOCTH, OPTaHU30BbIBATh U KOOPJIMHUPOBATH
JNEUCTBHUS MO €€ TOCTUKEHUIO: COCTABJIATH IJIaH AEUCTBUM, PACTIPENIEIISITh POJIU C YUETOM
MHEHHUI yYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJAJa U KaXKJIOr0 YYaCTHMKAa KOMaHJIbl B OOIIMIA
pe3yNbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

peajaraTb HOBBIE MPOEKTHI, OLIEHUWBATh WJAEHM C TO3UIUMHA HOBHU3HHBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETUYECKOE IMOBEACHHUE B PA3JIMYHBIX CUTyalUsIX,
MPOSIBIIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE YUyeOHbIE eiCTBHS
Camoopranu3amnus:

WCITOJIH30BaTh OMOJIOTMUECKUE 3HAHWS JJIA BBISBICHHS MPOOJIEM W WX PEIICHUS
B )KU3HEHHBIX M YUYCOHBIX CUTYaIIUSX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 11€JIEBbIE U CMBICIIOBBIC YCTAHOBKHU B
CBOUX JICUCTBHUSX M TIOCTYIIKAaX IO OTHOIICHUIO K )KUBOW MPUPOJIC, CBOEMY 3I0POBBIO U
3JI0POBBIO OKPYIKAIOIINX;

CaMOCTOSITENIbHO ~ OCYIIECTBIISATh TO3HABATEIBHYIO JIESITEIbHOCTh, BBISBIISITH
mpoOJIeMbl, CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B 0Opa30BaTEIHHOU
NEATETBHOCTH U KU3HCHHBIX CUTYaIUsX;

CaMOCTOSTEIIbHO COCTaBIIATh IIJIaH PEHICHUS TPOOJIEMBI ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTCHU;

JIaBaTh OIEHKY HOBBIM CHUTYAITUSIM;

pacMpsTh paMKH YIEOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX TPEIIOYTCHHH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;
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OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIocoO0CTBOBATh (DOPMUPOBAHUIO U TPOSBICHUIO IIUPOKON SPYAMIIMU B Pa3HBIX
0o0NacTsAX 3HAHWM, IMOCTOSIHHO TOBBIIATH CBOM 00pa30BaTeNIbHBIH M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBHI B JI€SITEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IEISIM;

BIIQJICTh HABBIKAMHU IIO3HABATEIHLHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUN U MBICITUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB M OCHOBAHMI, UCIIOIH30BAThH
puEMBI pedIESKCHH 71 OIICHKU CUTYaIlMH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIXKEHUIO;

MPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPU aHAIU3€E PE3YJIbTATOB AEATEIbHOCTH.

IIpunsiTue ceds u Apyrux:
MIPUHUMATH ce€0sl, TOHMMAas CBOU HEJOCTAaTKU U JIOCTOMHCTBA,;
IIPUHUMATh MOTUBBI U ApT'YMEHTHI APYTUX [IPU AHAIIU3E PE3YJIbTATOB JAESITEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPaBO APYrUX Ha OIIHUOKHU;
pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIUHU JIPYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbie pe3ynabTaThl ocBoeHHs mporpammbel COO mo O6uosnoruu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crHenuduueckue st ydyeOHoro mnpeamera «buonorus» HaydyHble
3HaHWSA, YMEHMS U  CHocoObl  JIEHCTBUH TIO  OCBOEHHUIO, HWHTEpIpEeTalUuu
U npeoOpa3oBaHUIO 3HAHUM, BHUJbI JESATEILHOCTH MO IMOJIYYEHHIO HOBOTO 3HAHUSA U
MPUMEHEHUI0 3HAaHUN B PAa3IMYHBIX YYEOHBIX CHUTyaIUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C Owuojorueid. B mporpamme mnpeameTHbIE
pe3yNbTaThl MPEACTABICHBI IO T01aM 00yUYEHUS.

[TpenmeTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO ipeameTa «buonorus» B 10 kinacce
JOJIKHBI OTPAXKATh:

- c(OpMHUPOBAHHOCTh 3HAHUN O MECTE€ M POJIU OMOJIOTMH B CHUCTEME HAy4HOIO
3HAHUSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYUYHOM
KapTUHBl MUpPAa U HAYYHOIO MHPOBO33PEHHUS, O BKIIAJE POCCUMCKHX U 3apyOeKHBIX
yU€HBIX-OMOJIOTOB B pa3BUTHE  OHOJOTHHM, (YHKIMOHAIBHOM  TI'PAMOTHOCTH
YesloBeKa JIJIsl pelIeHUsl )KU3HEHHBIX 3a]1a4;

- YMEHHE PacKpbIBaTh COJEPKaHUE OMOJOTUYECKUX TEPMUHOB U MOHSATHI: KU3HB,
KJIETKa, OpraHu3M, MeTabo113M (0OMEeH BeIeCTB U MpeBpaIleHue SHEPTUH ), TOMEocTas
(camoperyssinus), ypOBHEBas OPraHHU3alUsl JKUBBIX CHUCTEM, CaMOBOCIIPOM3BEICHUE
(penponykiiusi), HaCAEACTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

- yMEHUE u3JaraTh OWOJOTUYECKHE TEOpUH (KJIETOYHasi, XpPOMOCOMHas,
MyTallMOHHAs!, LEHTpaJbHas IOTMa MOJIEKYJsipHOW Ouosiorun), 3akonbl (I'. Menpens,
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T. Moprana, H.W1. BaBuiioBa) u ydeHus (0 IeHTpax MHOTO0OOpa3us U MPOUCX OXKICHUS
KynbTypHBIX pacteHuit H.M. BaBunoma), ompenensith TIpaHUIlbl UX MNPUMEHUMOCTH
K JKUBBIM CHCTEMaM;

- yYMEHHUE BIAJETh  METOJJaMd  HAy4YHOrOo  TMO3HAaHWS B  OWOJOTHH:
HAOJIIOICHUE W OINKCAHUE >KUBBIX CUCTEM, IPOIECCOB U SBJICHUM, OpraHu3anus u
npoBeJcHNE OHUOJIOTMYECKOTO JKCIEPUMEHTA, BBIIBI)KEHHUE THIIOTE3bI, BBIABICHUE
3aBHCHUMOCTH MEXIy HCCIEAYEMbIMH BEIMYMHAMHU, OOBICHEHHE MOJTYYCHHBIX
pe3yNbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHATUNA, TEOpPUA U 3aKOHOB, YMEHHE
7ieNiaTh BBIBOJIBI HA OCHOBAHUU TMOJTYYEHHBIX PE3yIbTaTOB;

- yMEHHE BBIACIATh CYLIECTBEHHbIE NPU3HAKKM BUPYCOB, KIETOK IPOKAPHOT
U DOYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BELIECTB M IPEBPALLEHUS DHEPIMM B KIETKE, (POTOCHHTE3a,
TJIACTUYECKOTO u HHEPTETHYECKOTO oOMeHa, XEMOCHHTE3a, MUTO3a,
Mei03a, OIUIOJOTBOPEHUS, Pa3MHOXKCHHS, WHIANBUAYATbHOTO pAa3BUTHS OpraHu3Ma
(oHTOTCEHE3);

- YMEHHE MPUMEHATH IOJYYCHHbIC 3HAHUA i1 OOBACHEHUS OMOJOTHUYECKHX
MIPOIIECCOB U SBJICHUM, JJIsi MPUHATUS TPAKTUYECKUX PEIICHUI B TTOBCEIHEBHOM KU3HU
C IIEJIBbI0 00ecneueHns 0€30MaCHOCTH CBOETO 3/I0POBbS U 3J0POBbSI OKPY KAIOIINX JTOACH,
COONIOICHUS HOPM TPAaMOTHOTO TIOBEJACHHUS B OKpYKAIOMIEH MPUPOTHON Cpene,
MOHMMAaHUE HEOOXOJUMOCTH UCIOIB30BaHUS JOCTH)KCHHI COBPEMEHHOH OMOJIOTHH U
OMOTEXHOJIOTHIA JUIS PaIllHOHATBHOTO TPUPOIOTIOIH30BAHUS;

- YMEHHE pelIaTh dJIEMEHTapHbIC TCHETUYECKUE 3a7a4i Ha MOHO- M TUTHOPHUIHOE
CKpEIllMBaHUE, CIEIUICHHOE HACIEeI0BaHUE, COCTABISATh CXEMbl MOHOTHOPHIHOTO
CKpeNIMBaHus JIs PeICKa3aHus HACTEI0BAHMS MPU3HAKOB Y OPTAaHU3MOB;

- YMEHHE BBITIOJHATH JIA0OpPATOpPHBIE M TMpaKTUYecKhe paboThl, COOIIOIATh
mpaBuia npu pabote ¢ ydeOHbIM U JabOpaTOPHBIM 000PYIOBAHHEM;

- yMEHHE KpPUTUYECKH OIEHWBAaTh M MHTEPIPETUPOBATH HUHPOPMAIIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOUAIOINIYIO TICEB/IOHAYYHBIE 3HAHUS U3 Pa3TUYHBIX
MCTOYHHUKOB (CpelCcTBa MaccOBOM HH(OpPMAIMU, HAYYHO-TIOMYJSPHBIE MaTepHaIbI),
OTUYECKUE aCMEeKThl COBPEMEHHBIX HCCIECIOBAaHUW B  OHOJOTWMH, MEIUIIMHE,
OMOTEXHOJIOTHH;

- YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHMs, 00001as
OnonornuecKkyro MHGOPMAIIMI0 U3 HECKOJBKHUX MCTOYHHKOB, TPAMOTHO HCIOJIB30BaTh
MOHSATUMHBIN anmapat OUOJIOTHUH.

[IpeameTHBICE  pe3yNbTaThl  OCBOCHHMS  ydeOHOTO mpeamera  «buosorwsy»
B 11 KJ1acce JOJKHBI OTPAXKATH:
- ¢(hOpMHPOBAHHOCTH 3HAHUH O MECTE M POJIM OWOJIOTHH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMHPOBAHWN COBPEMCHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa ¥ HAyYHOTO MHUPOBO33PEHHUS, O BKIIAJE POCCUMCKUX M 3apyOeKHBIX yUEHBIX-
OMONIOTOB B pa3BUTHE OWONOTUH, (DYHKIIMOHATILHOW TPaMOTHOCTH  4YeJIOBEKa
ISt pelIeHus YKU3HEHHBIX 3aj1ad;
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- YMEHHE pAacKpbhIBaTh COJCp)KAHUE OHOJIOTUYECKUX TEPMHHOB W TOHATUN: BUI,
NOMYJSIIKSI, TEHO(OHA, SBONIONMS, JIBUXKYHIME CHIBI ((AaKTOpbI) 3BOIIOIHH,
MPUCIIOCOOTICHHOCTh OPraHU3MOB, BHUA000pa3oBaHHe, HKOJOTHMYECKHE (aKTOPHI,
HKOCHCTEMA, MPOIYLEHTHI, KOHCYMEHTBI, PEAYICHTHI, IEMH MUTAHUS, SKOJIOTHYECKas
nupamua, OnoreoreHo3, ornocdepa;

- YMEHHE H3JaraTh OWOJIOTHYECKHEe Teopuu (dBomtonnoHHas teopus Y. [lapBuHa,
CUHTETUYECKAsh TEOPHsl SBOIIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTU (3apOIBIIIEBOrO
cxonctBa K.M. bnapa, depenoBaHus TJIaBHBIX HANpPaBICHUW MW IIyT€W HBOIIOLHH
A.H. CeseprioBa, yuenust o 6uochepe B.M. Bepranckoro), onpenensiTe TpaHUIBI X
MIPUMEHUMOCTH K )KUBBIM CHCTEMaM;

- YMEHHUE BIaJeTh METOJAAMHM HAyYHOTO T[O3HAHHWA B OHOJOTHH: HAOIIOACHHUE U
OMHCaHWE >KUBBIX CHCTEM, IPOLIECCOB W SIBICHUW, OpraHU3allus W TPOBEIACHHE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIJIBHJKCHHE THUIIOTE3bI, BBISBICHHUE 3aBUCUMOCTH
MEXIy HCCIEeIyEeMbIMU BEJIMYMHAMH, OOBSICHEHUE TMOJIYYEHHBIX Pe3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TMOHSATHH, TECOPUHA U 3aKOHOB, YMEHHE JI€JIaTh BBIBOIbI
Ha OCHOBAHHH MOJYYEHHBIX PE3yJIbTATOB;

- YMEHHUE BBIICNATHh CYIIECTBEHHBIC MPU3HAKU CTPOCHHUS OMOJOTHUYECKUX OOBEKTOB:
BUJIOB, TOMYJSALUWNA, MPOIYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHMOTEOIICHO30B H
HKOCHCTEM, OCOOCHHOCTHU TPOIIECCOB: HACIEICTBEHHON M3MEHUYMBOCTH, €CTECTBEHHOTO
oT0opa, BU000pa30BaHus, IPUCIOCOOIEHHOCTH OPraHU3MOB, IEHCTBUS SIKOJIOTHUECKUX
(akTOpOB Ha OpraHW3MBbI, MEPEHOCa BEIIECTB M IMOTOKAa HHEPTUU B IKOCHUCTEMAX,
aHTPOMOTeHHBIX U3MEHEHHUH B SKOCHUCTEMAaX CBOEM MECTHOCTH, KPYTrOBOPOTa BELIECTB U
OMOTeOXMMHUUYECKHUX ITUKIIOB B Onocdepe;

- YMEHHE PUMEHSTh MOJyYSHHbIC 3HAHUSA JIJIs1 OOBSICHEHUSI OMOJIOTMUYECKUX MPOIECCOB
U SIBJICHUH, JUISl IPUHSATHS TMPAKTUYECKUX PEIICHUN B MOBCETHEBHOMN KU3HU C IEIBIO
oOecrnieyeHrss O€30MACHOCTH CBOErO 370POBbS M 3/0POBbS OKPYXAIOUIMX JIIOJACH,
COONIOIGHUST HOPM TPAaMOTHOTO TIOBEJAEHHUS B OKpYKAIOMIEH MPUPOTHON Cpere,
MOHMMAaHNUE HEOOXOIMMOCTH HCTIOIh30BaHMsI JOCTH)KCHUN COBPEMEHHON OMONIOTHY IS
paIoHaIBHOTO IPUPOIOTIOIH30BAHUS;

- YMEHHUE pelaTh dJIeMEeHTapHbIe OMOIOTUIECKUE 33JaUH, COCTABIATH CXEMbI TIepeHOCca
BEIIIECTB U SHEPTUHU B dKOCUCTEMaX (IIEMH MUTaHUs);

- YMEHHE BBITIOJIHATH JJA0OpPATOPHBIE M TMpaKTUYeCKHe PaboThl, COOMIOATh MpaBUiia
pu paboTe ¢ ydeOHBIM U JIaOOPaATOPHBIM 000PYI0BAHUEM;

- YMEHHE KPUTUYECKH OIICHUBATh M WHTEPIPETUPOBATH HHPOPMAIIUIO OMOJIOTHUYECKOTO
COZIEpKaHusl, BKIIOYAIONIYIO TICEBIIOHAYYHBIC 3HAHWSA W3 Pa3TUYHBIX HMCTOYHHUKOB
(cpenctBa maccoBoil MH(POPMAILIMK, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), pacCMaTPUBaTh
r100ambHbIC SKOJIOTHYECKHE MTPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIIICHHUIO
K HUM COOCTBEHHYIO MO3UIIUIO;

- YMEHHE cO3/aBaTb COOCTBEHHBIE MHCHMEHHBICE M YCTHBIE COOOIIEHUs, 0000IIas
OnonornuecKkyo WHGOPMAIMI0 W3 HECKOIBKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHATUHHBIN anmapar OHMOIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue
No KommuecTtBo OCHOBHBIE BUBI A€ATEIILHOCTH
pa3/esioB U TEM [IporpammHoe coniep>kaHue
/i 9acoB 00yYarommxcst

y4eOHOro peameTa

Tema 1. Buosiorusi Kak HayKa

YKUBOW NMPUPOABI

(Habmro/IeHre, SKCTIEPUMEHT, OITUCaHUE,
U3MepeHue, Kiaccudukaus,
MOJICTUPOBAHUE, CTATUCTUIECKAS
00paboTKa TaHHBIX).

Jemoncmpayuu:

1.1 | buonorus B cucteme 1 buonorus kak Hayka. CBsizu OUOIOTHU PackpriBath coepkanre TEPMUHOB U
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMU U MOHSATHI: HAYYHOE MUPOBO33PEHNUE,

JOPYTUMH €CTECTBEHHBIMU HAYKaAMH, Hay4Hasi KApTUHA MUPA, HAYYHBIA METOI,
dbunocodueit, peaurueit, STUKOM, TUIIOTE3a, TEOPHUS, METOIbI
ACTETUKOM U IpaBoM. Posb 6Gnonoruu UCCJICI0BAHMUS.
B (H)OPMUPOBAHHMK COBPEMEHHON HAYYHOU | XapaKTepru30BaTh OMOJIOTHIO KaK HAYKY,
KapTuHbl MUpa. CuctemMa OUOJIOTHYECKUX | €€ MECTO U POJIb CPEAU APYTUX
HayK. €CTEeCTBEHHBIX HayK. [lepeuncnsate
Jemoncmpayuu: pa3znenbl OMOJIOTUU B COOTBETCTBHUE
llopmpemuwi: Y. J[lapsun, I'. Mennens, ¢ 00bEKTaMH M3YUCHUS.
H. K. Konbuos, . Yorcon u @. Kpuk. | Ha3biBaTh BasKHEHUIIME OTPACIH
Tabauyvl u cxemvl: «MeTobl MO3HAHUA | OMOJIOTMYECKUX 3HAHUN U 33/1a4H,
KUBOU IPUPOABDY crosiue nepen 6uonorueit XXI B.

1.2 | MeToanl mo3HAHUS 1 MeToabl TO3HAHUS )KUBOW ITPUPOJIBI PackpsiBaTh copepkaHue TEPMUHOB U

MOHATUI: HAYYHBI METOJ, METOMbI
HCCJICIOBAHMUS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
MO3HAHUSI )KUBOU TTPUPO/IbI: HAOIOACHHE,
SKCIIEPUMEHT, OMTMCAHUE, U3MEPEHUE,
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Tabauywl u cxemwvl: «MeTOABI MO3HAHUS
KUBOU TIPUPOJIBI».

Jlabopamopuwie u npakmuueckue
pabomol:

[Ipaktuueckas padora Ne 1.
«Mcnonb30BaHuE pa3IMYHbIX METO/IOB
MIPU U3YYECHUHN OMOJIOTUYECKUX
00BEKTOBY

KHaCCI/I(i)I/IKaHI/ISI, MOICIUPOBAHUC,
CTaTHCTHYCCKas1 06pa60TKa JaHHBIX

HToro yacos 1o teme

2

Tema 2. JKuBble CHCTEMbI U

X OpraHu3anusd

2.1

buosiornueckue
CUCTEMBI, POLIECCHI
Y UX U3YYEHUE

1

JKuBbie cuctembl (OMOCUCTEMBI) KaK
peIMET U3y4YeHUs: OMOJIOTUH.
OTnuyue )KUBBIX CUCTEM

OT HEOPTraHUYECKOM MPUPO/IBI.
CgoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHU OpraHu3aiuu OUOCUCTEM:
MOJIEKYJISIPHBIN, OpraHOUHO-
KJIETOYHBIN, OPTaHU3MEHHBIM,
NOMYJISILUOHHO-BUAOBOM,
AKOCHUCTEMHBIN (OMO-T€OIIEHOTUYECKHUA),
OonochepHbIN.

Hayku, uzyuaroniye 6uocucTeMbl
Ha Pa3HbIX YPOBHSX OpPraHU3alIUU.
Jemoncmpayuu:

Tabauywl u cxemol. «OCHOBHBIE
IIPU3HAKU KUAZHW», « Y POBHU

PackpsiBaTh copepxanue TEPMUHOB U
MOHATHI: CUCTEMA, OUOJIOTHYECKast
CHCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHUCTEMBI, CBOMCTBA )KMBBIX CUCTEM,
00OMEH BeIecTB, pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACIIECICTBEHHOCTb,
M3MEHYUBOCTD, PA3APAXKUMOCTb,
SHEPIr03aBUCUMOCTb, YPOBHU
OpraHMU3alluy KU3HU (OHocucTeEM).
XapakTepu30BaTh NPUHIUIIBI
OpraHu3aluu OMOCUCTEM: OTKPBITOCTb,
BBICOKAs YIIOPSAOYEHHOCTb,
CaMOpEryJIALUs, UEPAPXUYHOCTD.
[lepeuncnsaTs yHUBEpCaIbHBIE CBOMCTBA
KMBOT'O: €[IMHCTBO XUMHUYECKOTO
coCTaBa, pa3gpaxuMOCTh, IBUKECHUE,
rOMEOCTa3, POCT U Pa3BUTHUE,
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OpraHMU3alNM KUBOU MPUPOIBD.
Mogens mosekynsl JJHK

HaCJIeICTBEHHOCTh, N3MEHYNBOCTD,
3BOJIIONMS (TIPUCTIOCOOJICHHE

K U3MCHSIOIIUMCS YCIIOBUSIM).
[TpuBOIUTE TPUMEPHI OMOCUCTEM
Pa3HOTO YPOBHSI OpTraHU3aIluU 1
CpaBHHMBATh MPOSBIICHHSI CBOWCTB
’KUBOTO HA Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE MTPOIIECCHI,
IpOTEKaroUMe B OMOCUCTEMAXx:

0OMEH BEIIECTB U MPEBpaALICHUE
SHEPTrHH, CAMOBOCIIPOU3BEICHNE,
CaMOpETYJISIIHS, pa3BUTHE.
CobmronaTs mpaBuia 6epeKHOTO
OTHOIIECHHUS K KUBOU MPUPOJIE

HToro yacos 1o teme

1

Tema 3. XuMu4ecKkuii coCTaB U CTpoeHHE

KJICTKHA

3.1

XUMHYECKHUH COCTaB
kietku. Boxa n
MHHEPAJIbHbBIE COJIN

1

XHUMHYECKHH COCTAB KJIETKHU.
XHUMHUYECKHUE DIIEMEHTHI:
MaKpO3JIEMEHThI, MUKPOAJIEMEHTHI.
Bopaa u MuHepanbHbIe BEIIECTBA.
OYHKIMHY BOABI U MUHEPATBHBIX
BellecTB B KieTke. [lognepxxanue
OCMOTHYECKOro OajaHca.
Jemoncmpayuu:

Juaepammor: «Pactipenenenue
XHUMHYECKHX DJIEMEHTOB B HE)KHUBOU

npupoie», «Pacnpenenenne XuMHYECKUX

PackpsIBaTh coziepKaHUE TEPMUHOB

Y TIOHSATUI: 3JIEMEHThI-OMOTeHBl,
MaKpO3JIEMEHTBI, MUKPOJJIEMEHTHI;
MUHEpaJbHbIE BEUIECTBA, MOJIEKYIa
BOJbI KaK JUIOJIb, BOJIOPOIHBIE CBA3H;
ruipoduiIbHbIe U THAPOGOOHBIE
BEIIECTBA.

Jloka3bIBaTh €AUHCTBO 3JIEMEHTHOT'O
cocTaBa KaK OJJHO U3 CBOMCTB KHUBOTO.
Pacnipenensite XUuMHUYECKUE 311EMEHTBI
110 TPYIIIaM B 3aBUCHMOCTH
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AJIEMEHTOB B KUBOU IIPUPOIEN.
Tabauywst u cxemol: «llepuoanueckas
Ta0JIMIA XUMUYECKHUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJIbI BOABDY

OT KOJIMYCCTBCHHOI'O ITPCACTABUTCIILCTBA
B OpraHn3Mce,; XapakKTCpru30BaThb POJIb
OTACJIBbHBIX 3JICMCHTOB.

BBIABIISTE CBSI3H MCXKY COCTaBOM,
CTPOCHHUCM MOJICKYJIbI XUMHYCCKOI'O
COCOMHCHUA U CTO ®YHKHHHMH B KJICTKC

3.2 | benku. CocraB u benku. CoctaB u ctpoeHune OEIKOB. PackpbiBaTh cofiep:kaHue TEPMUHOB U
CTpoeHHE OEIKOB AMMHOKHCIIOTHI — MOHOMEPHI OEITKOB. HNOHSITHIA: OETIKU, TOJTMMEPBI, MOHOMEDPHI,
HezameHnnMble 1 3aMeHUMBIE AMUHOKHCIIOTHI, IETITUTHAS CBSI3b,
AMUHOKUCIOTHl. AMUHOKUCIOTHBIN MOJUTIENTHI, ICHATYPALIKS.
COCTaB. YPOBHU CTPYKTYpPbI OEIKOBON XapakTepu30BaTh OEIKHU KaK KJ1acc
MOJIEKYJIBI (TIepBUYHAS, BTOPHYHAS, OpPraHUYECKUX COCAUHEHUI;
TpEeTUYHAs U YeTBEPTUYHASA CTPYKTYpa). | KIaccu(UIUPOBATH UX IO CTPOCHHUIO
XUMUYECKHE CBOMCTBA OEIIKOB. (rmoOynsipHbIe U PUOPUILIIPHBIE OCNKH),
buonornyeckue GpyHKIMU OETKOB. NEPEYUCIIATh U XapaKTEepPU30BaTh
Jemoncmpayuu: (Gynkumu 6enkon
Tabnuywl u cxemvi: «CTpoeHHE
MOJIEKYJIbI OeNKay.
Obopyodosanue: CBETOBOU MUKPOCKOTI,
MUKPOTPEnapaThl
3.3 | depMeHTHI — DepMeHTHI — OMOJIOTUYECKHE PackpsiBaTh coziep:kaHue TEpPMUHOB U
OUOJIOTHYECKHE KaTaJIn3aTOPHI. TOHSITHIA: (PEPMEHTHI, AKTUBHBIN IICHTP,
KATaJIM3aTOPBI Crpoenue pepMeHTa: aKTUBHBIN HEHTP, | cyOcTpaTHas crieuu(pUUHOCTD,

cyOcTparHas crielu(puIHOCTb.
Kodepmentsl. Buramunsl.
Otnuuust pepMeHTOB

OT HEOPTaHUYECKUX KaTaTU3aTOPOB.

KO(EPMEHTHI, OeTTKHU-aKTUBATOPHI U
OEJIKU-UHTHOUTOPHI.

VYka3bIBaTh OTIANUUS (PEPMEHTOB

OT HEOPraHWYECKUX KaTaTn3aTOPOB.
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Jemoncmpayuu:

Tabauywl u cxemvi: «CTpoeHHE
dbepmeHTay.

Obopyoosanue: 000pyI0BaHUE
JUTSI TIPOBEJICHUST HAOIIOICHHM,
U3MEpPEHUM, YKCIIEPUMEHTOB.
Jlabopamopusie u npakmuueckue
pabomol:

Jlabopatopnas padota Ne 1. «3yuenue
KaTaJIMTUYECKON aKTUBHOCTHU
dbepMeHTOB (Ha TpUMEpPE aMuUIa3bl
WJIM KaTasas3bl)»

OOBACHATH POIb GEPMEHTOB

B (DYHKITMOHMPOBAHUH KUBBIX CUCTEM,
B IIPOMBIILJICHHOCTH, B MEJUIINHE,

B IIOBCEJIHEBHOM >KHM3HHU YE€JIOBEKa

3.4

VrineBoapl. JInmmael

VYrieBoibl: MOHOCaxapuibl (TJII0K034,
pub03a u 1e30Kkcuprd03a), TUcaxapuiabl
(caxapo3a, TJakTO3a) ¥ TOJIUCaXapu/Ibl
(kpaxmaJ, TJIMKOTEeH, 1EJITI003a).
buonorudeckue GyHKITUN YTIIEBOIOB.
JIumuapl: TPUTITUICPUIBI,
dbocdonunu b, CTEPOUIbI.

IM'unpodunbHO-TUAPOPOOHEIE CBOMCTBA.

buonorunyeckue GyHKIIMMU JIUTUIOB.
CpaBHeHHE yTIIeBOJIOB, OCIKOB U
JIUTIAIOB KaK UCTOYHUKOB SHEPTHH.
Jemoncmpavyuu:

Tabauysl u cxemol: «YTIEBOJIBD,
«JIummaeny.

Obopyodosanue: 000pyI10BaHNE

PackpbiBaTh copiep:kanrue TEPMUHOB U
MOHSTHUI: YTJI€BOIb, MOHOCAXaPU/IBI,
IViCaxapH/ibl, TOJIMCAXapUIbI, TITIOK03a,
pubo3a, ne3okcupudo3a, caxaposa,
JaKT03a, MajJbTO3a, LEJII0JI03a
(kneTyaTtka), Kpaxmal, TIIMKOTeH;
JUMHIBL, TPUTITUIEPUIBI (GKUPBI, MAcIa),
dbocdonunupl, CTEPOUIBI.
XapakTepru30BaTh yriICBOIbI, JTUITHIbI
KaK KJIacC OPraHu4eCKUX COEeTMHEHUI.
KnaccudummpoBats yriieBo bl U TUTTHABI
10 CTPOEHUIO; IEPEUUCIIATh (PYHKINN
yTJI€BOJOB U JTUIHUJIOB.

CxemaTudecku n300paxaTh CTPOCHHE
MOJIEKYJI YTIICBOIOB, IUTTHUIOB
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JUISl IPOBEICHUS HAOIIOJICHUH,
M3MEPEHNN, DKCIIEPUMEHTOB

3.5 | HykmennoBbie Hyxknewnnossie kucnorsl: [IlHKu PHK. PackpbiBaTh cojiepkaHre€ TEPMUHOB U
kucnotel. ATD HyxneoTtnbl — MOHOMEpHI MOHSATHH: IE30KCUPUOOHYKIEMHOBAs
HYKJICMHOBBIX KUCIOT. CTpOCHHE U kuciora (JIHK), pubonyknennoBas
¢ynkiun JJHK. Ctpoenue u pyHkimn kuciota (PHK), nykieorun,
PHK. AT®: ctpoenue u GyHKIIUH. MOJIMHYKJICOTUTHAS LIETTb
Jlemoncmpavuuu: (MOJMUHYKJICOTHUT), KOMILJIEMEHTaPHOCTb,
Ilopmpemuwi: JIx. YorcoH, @. Kpuk, ¢bynkiuu JIHK (xpanenue u nepenaya
M. Vunkunc, P. @pankinH. HACJEeICTBEHHOW NH(OpMaLUN); BUBI
Tabauywvt u cxemol: PHK (undopmarmionnasi, TpaHCIIOpTHAs,
«Hyxnennossle kucaotsr; JTHK», pubocomaibHas); afneHo3uHTpUudochar
«buocuntes 6enka», «CtpoeHue (AT®), MakpospruyecKas cBssep.
MouteKysl ATD». XapakTepHu3upoBaTh HyKICUHOBBIE
O6opydosanue: CBETOBOI MEKPOCKOLL, KUCIIOTbI KK XUMHIECKHUE COE/IMHEHHS
MUKpOIpenaparbl HOCHTEIIN HaCIEACTBEHHOM
uH(pOopMaLuu.
OtMmeuaTh 0COOEHHOCTH CTPOEHUS
MOJIEKYH HyKJIenHOBBIX Kuciot (JJHK,
PHK) u AT®.
CxemaTHuecku U300pakaTh CTPOEHUE
HYKJICOTUJOB, MOJIEKYJI HYKJIIEHHOBBIX
kucnor, ATD
3.6 | Ucropus u Mmetoaml [uronorus — HayKa O KIETKE. PackpbIBaTh cosiep>kanrie TEPMUHOB U

U3Y4YEHUS! KIIETKU.
Kinerounas reopus

Knerounas teopust — mpumep
B3aUMOJICHCTBUS UeH U (PaKToB
B HAYYHOM ITO3HAHUH.

IOHATUM: KJIETKA, IUTOJIOT U,
PACKpBIBATH COACPIKAHUE ITOJIOKEHU N
KJIETOYHOU TEOPUH.
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Mertoabl U3yyeHus KICTKU.
JHemoncmpayuu:

Ilopmpemuoi.

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

M. neiinen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOM MUKPOCKOII,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUAIBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTOrpapusiMu
KJIETOK, TIOJTy4YE€HHBIE C TIOMOIIBIO
CBETOBOT'0 U 3JIEKTPOHHOI'O MUKPOCKOMa

[lepeuncnarh U XapaKTepu3oBaTh
OCHOBHBIE METO/IbI U3YUCHHUSI KIICTKU:
(MpUrOTOBIIEHUE CPE3OB,

OKpalIuBaHUE, MUKPOCKOIIMPOBAHHUE,
HeHTpudyrupoBaHue, KyJIbTUBUPOBAHUE
KJIETOK U TKaHE)

3.7

Kierka
KaK I1eJIOCTHAas
JKUBas cUCTEMA

KieTka kak neinocTHas )KuBasi CHCTEMA.
OO61Ire NpuU3HAKU KIETOK: 3aMKHYyTast
Hapy»kHas MemOpaHa, Mosekysbl JJHK
KaK T€HETUYECKUH amnmapar, CucTeMa
cuHTe3a Oenka. Tumbl KIETOK:
AyKapuoTUYECKask U IPOKaApPHUOTUYECKASL.
Oco0eHHOCTH CTPOCHHUS
IPOKAPUOTUYECKON KIIETKH.

Knerounas crenka 6akrepuii. CTpoeHue
9YKapUOTHYECKON KJIeTKH. OCHOBHBIE
OTJIMYMS PACTUTEIBHOU, KUBOTHOM U
rpubHOM KieTku. [ToBepXHOCTHBIE
CTPYKTYpbI — KIIETOYHAsI CTCHKA,
TJIMKOKAIUKC, UX (DYHKIIUH.
[Ina3zmatuueckas MmemOpaHa, ee
CBOMCTBA U (DYHKIIMH.

PackpbiBaTh cofiep:kaHuEe TEPMUHOB U
HNOHATUMN: KJIETKU (3yKapuOTUYECKas,
IPOKAPUOTUYECKAs ), IIa3MaTHIECKasl
MeMOpaHa (I1a3MajgeMma), TIIMKOKaINKC,
TPAHCIIOPT BEIIECTB (MMTACCUBHBIN,
AKTUBHBIN), 3HAOUUTO3 ((ParouuTos,
MUHOLIUTO3), SK301IMTO3, KIETOYHAs
CTEHKA, HYKJICOU/I.

CpaBHHBaTh MEXKIy cOOOM
YKApUOTUUYECKUE U MPOKAPHUOTUUECKHE
KJIETKH; OTMEYaTh CXOJICTBO U PA3NUYUSL
B CTPOCHUHU KJIETOK OaKTepui,
KUBOTHBIX, pACTEHUI 1 TPHOOB
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Jemoncmpayuu:

Ilopmpemuwi: A. JleBeHryk, P. I'yk,

T. llIBann, M. IlIneiaen, K. bap,

P. Bupxos.

Tabauyvt u cxemol: «CTpoeHUE
AYKapUOTHUECKOU KIIeTKI», «CTpOCeHHE
KUBOTHOU KJIETKW», «CTpoeHHUE
PACTUTENIBHOU KIETKN», « CTpoeHuE
MPOKAPUOTUIECKON KIICTKI.
ObopyoosaHue: CBETOBOM MUKPOCKOII,
MHUKPOIIpETapaTbl PpaCTUTEIbHBIX,
YKUBOTHBIX M OaKTEPUATILHBIX KJIETOK

3.8

CrpoeHue
AYKapUOTHYECKOU
KJIETKH

[MuTonnasma u ee OpraHoOUIbI.
OnHoMeMOpaHHbIE OPraHOU/IbI KIICTKU:
OIIC, anmapar ['oybaKH, TU30COMBI.
[TomyaBTOHOMHBIE OPTaHOU/IbI KIIETKU:
MUTOXOHPUH, TJIACTUIBI.
[TpoucxoxieHre MUTOXOHAPUIA U
niactua. Buael mactu.
HememOpaHnHbIie OpraHou/ bl KJIETKU:
pUOOCOMBI, KJIETOUHBINA IIEHTP,
HEHTPUOIIU, PECHUYKH, )KTYTUKH.
OYHKIIMY OPTaHOUIOB KJIETKH.
Bxurouenusi.

S Ipo — peryisTOpHbIN HEHTP KIETKH.
CrtpoeHnue spa: sijiepHas 000JI04Ka,
KapuoIlia3Ma, XpOMATHH, SIAPBIIIKO.

PackpbiBath cosiep>kaHre TEPMUHOB U
MOHATHI: IIUTOIIa3Ma, OPTaHOU/IbI,
sHaomazMarudeckasceTs (II1C),
anmapat [ oJIbJIKu, TM30COMBI, BAKyOJIb,
MUTOXOHJIPUH, TUTACTUBI (XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH
HEHTP (LIEHTPOCOMA), PECHUYKH,
KTYTUKH, BKIIFOUCHUS, SIAPO, SACPHAS
000J104Ka, KapuoIjia3Ma, XpOMaTuH,
SIIPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOCHUE 3YKAPUOTUYECKOM
KJIETKH 110 U300paKEHUAM U

Ha MUKpoIIpenaparax;
KJIaCCU(UIIUPOBATH OPTaHOUIbI
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XpomocoMmbl. TpaHCIIOPT BELIECTB

B KIIETKE.

Jemoncmpayuu:

Ilopmpemuwi: A. JleBeHryk, P. I'yk,

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

P. Bupxos.

Tabauywl u cxemot: «CTpoeHHE
AYKapUOTHUECKOU KIIETKN», «CTpOCHHE
KABOTHOM KJIETKN», « CTpOEHUE
PACTUTENIBHOU KIETKN», « CTpoeHuE
MPOKAPUOTUYECKON KIIETKHN,
«CtpoeHue siipa KIETKN».
Obopydosanue: CBETOBOM MUKPOCKOII,
MUKPOIIPENAPAThl PACTUTEIbHBIX U
KUBOTHBIX KJIIETOK.

Jlabopamopuwie u npakmuueckue
pabomol:

JlaGoparopHas pabota Ne 2. «M3yueHue
CTPOCHMUSI KJIETOK PAaCTCHUH, )KUBOTHBIX U
OakTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenapaTax U ux OMUcaHue

B 3aBUCUMOCTH OT OCOOEHHOCTEH UX
cTpoeHus (0JTHOMEMOpaHHbIE,
TByMeMOpaHHbIC, HEMEMOpPaHHBIC);
OMHCHIBATH (PYHKIIUU KaXKIOTO
OpraHou/ia B KJIETKE.
XapakTepu3oBaTh KJIETOUYHOE SJIPO Kak
MECTO XpaHEeHUs, epeaadn (yABOCHHE
XPOMOCOM) U peaanu3aiuu
(TpaHCKpHUIILINS ) HACTIEICTBEHHOMN
uHGOpPMAIUHU KIETKU.

[lepeunciaTs 1 ONMUCHIBATH KOMITOHEHTHI
a5pa 1 uxX QyHKIINH;

CxeMatnyHO U300pakaTh CTPOCHUE
PaCTUTEIBHOU U )KUBOTHOU KJIETKHU.
OOBACHATH OMOJIOTUYECKOE 3HAYCHUE
TpPaHCTIOPTA BEIIECTB B KIIETKE

Htoro yacoB 1o teme 8

Tema 4. ) KuznenesiTe IbHOCTb KJIETKH

4.1 | OO6MeH BelIecCTB. 2 OOMeH BelIecTB, Uik MeTab0IU3M. PackpriBaTh coiepkanne TEpPMUHOB U
IImactnuecknii Accumunsinust (T1acTUYECKU 0OMEH ) IIOHATHI: OOMEH BEILIECTB U
ooMeH. POTOCHHTE3. U JTUCCUMIIISIIIUS (DHEPTETUYECKUM peBpalieHue YHEPTUH (METa00IU3M),
XeMOCHHTE3 00MEH) — JIB€ CTOPOHBI €IMHOTO ACCUMIISILINS, IIJIaCTUYECKAN OOMEH,
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nporuecca metabonausma. Posb 3akoHOB
COXpaHEHUs BEIeCTBA U HYHEPTUU

B IOHMMaHUM MeTadou3Ma. THUIibl
oOMeHa BEIECTB: aBTOTPOQHBIN U
rereporpodHbiii. Pons dhepmeHTOB
B OOMEHE BEIIECTB U MPEBPALICHUU
JHEpruu B KieTke. POTOCUHTES.
CaetoBas u TeMHOBAasI (ha3bl
dorocunTesa. Peakiuu otocunTesa.
D¢ dhexTuBHOCTH (HOTOCHUHTE3A.
3HadeHune POTOCUHTE3A JUIsl )KU3HU
Ha 3emwie. BiousiHue yciioBuii cpeasl
Ha (P)OTOCUHTE3 U CLIOCOOBI MTOBHIIIICHUS
€r0 MPOYKTUBHOCTH y KYJbTYPHBIX
pacTeHuil.

XeMOCHUHTEe3. XEMOCHUHTE3UPYIOIINE
OakTepuu. 3HaYECHUE XEMOCHUHTE3a
JUIS KM3HHU Ha 3eMIIe.
Jemoncmpayuu:

llopmpemui: K. A. Tumunpsses.
Tabnuywvl u cxemvl: «XJIOPOILIACTY,
«DoTocuHTE3»

JTUCCUMUIIALINS, JHEPT€TUUECKUN OOMEH,
dboTocuHTE3, POTONNU3,
dbochopunupoBanue, MEPEeHOCUNK
POTOHOB, XEMOCHHTE3.

OnuckiBaTh (POTOCUHTES, POLIECCHI,
POTEKAIOLIUE B CBETOBOM M TEMHOBOM
dasze.

BBISABISITE MPUYUHHO-CIICICTBEHHBIE
CBSI3U MEX/TY MOTJIOIICHUEM COJTHETHOM
SHEPTUH XJIOPOPUIIIOM U CHHTE30M
Monekyn ATO.

CpaBHUBATh HCXOTHBIC BEIICCTBA,
KOHEYHBIC MTPOTYKTHI M YCIOBHS
MPOTEKAHUSI pEaKIMi CBETOBOU U
TEMHOBOH (a3bl (HOTOCHHTE3A;
CpaBHuBaTh POTOCUHTE3 U XEMOCHHTE3.
OnenuBath 3Ha4eHUE (POTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HU Ha 3eMIie

4.2

DHEpPreTU4ecKui
oOMeH

DHepreTudeckuii 0OOMEH B KJIETKE.
PacmieniieHue BeniecTs, BBIACICHUC U
AKKyMYJIMPOBAaHHE SHEPTUU B KIIETKE.
DTarbl 3HEPreTUYecKoro oOMeHa.
I'mukommu3. bpoxenue u ero BUablL.

PackpeiBath conep:kanue TEpPMUHOB U
HNOHSTHI: YJHEPreTUYeCKuil 0OMEH,
TJIMKOJIN3, MOJIOYHOKHUCIIOE OpO’KEHHE,
CIIUPTOBOE OpOXKEHHUE, OMOJIOTUUECKOE
OKHCJICHHE, KJIETOYHOE JbIXaHHUE,
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Kucnoponnoe oxucienue, nium
KJIETOYHOE JibIXaHue. OKHUCIUTETbHOE
bocpopunmmpoBanue. IHPEKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.
JHemoncmpayuu:

Tabnuywl u cxemol: « TUMBI MTATAHUSY,
«Metabonuzmy», «MUTOXOHIPUSD,
«JHepreTUYecKuii 0OMeH»

JTUCCUMUJIATINS, (DEPMEHT.
XapakTepru3oBaTh OOMEH BEIIECTB U
IpeBpalieHue YSHePTun (MEeTab0JIU3M)
KaK OJTHO MX CBOMCTB HBOTO.
[lepeuncnsTe 0cCOOEHHOCTH
IUTACTUYECKOTO U DPHEPTETUYECKOTO
oOMEHa B KJIETKE; yCTaHABINBATh
B3aMMOCBSI3b MEXKTy HUMHU.

Paznuuate TUIIBI 0OMEHA BEIIECTB

B KJIETKE: aBTOTPOQHBIN U
reTepoTPOPHBIN.

OnuceIBaTh ATAIbl SJHEPTETUYECKOTO
oOMeHa (OArOTOBUTEIbHBIMN,
OECKUCTOPOIHBIN, KUCIIOPOIHBIN )

U CPAaBHUBAThH UX MEXK]Y COOO.
XapakTepu30BaTh peaKkIluy MINKOIN3a,
OpOXEeHUS, KJICTOUHOTO JBIXaHUS;
BBISIBIISITH IPUYMHHO-CJICICTBEHHBIC
CBSI3U M@Ky TJTUKOJIN30M, KJIIETOUHBIM
JBIXaHUEM U CUHTE30M MoJjieKys ATO.
CpaBHuBaTh 3HEKTUBHOCTD
OECKHUCIOPOAHOTO U KUCIOPOAHOTO
ATANoB

4.3

BuocunTes Oenka

Peaknyu maTpru4HOTO CHHTE3A.
I'enetnueckas undopmanus u JJTHK.
Peanu3zanus reneTudecKkoi
uH(pOpMAaIUH B KIIETKE.

PackpriBaTh conep:kaHue TEPMUHOB
U NOHSATHUH: T€H, TCHETUYECKUU KO,
MATPUYHBIN CUHTE3, TPAHCKPHUIILHSI,
TPAHCIALMS, KOJIOH, aHTUKOJIOH,
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['eHeTnueckuil KO KETO CBOMCTBA.
TpaHCKpUIILUA — MATPUYHBINA CUHTE3
PHK. Tpancnsimus — GuocuHTe3 6enka.
Otanbl Tpancisaiuu. KogupoBanue
aMHUHOKHUCJIO0T. Posib pubocomB
OnocuHTe3€e OeJIKa.

Jemoncmpayuu:

Ilopmpemui: H.K. Konb1os.

Tabauyst u cxemot: «Ctpoenne [JHK»,
«Ctpoenue u GyHKIIMOHUPOBAHUE TEHAY,
«Cunte3 0enkay, «Permmmukamms JJTHK»,
«['eHeTHYECKHUI KO.

Obopyodosanue: MOACITH- allTTMKAIIAN
«Y nBoenue JIHK u Tpanckpunums»,
«bunocuHTe3 OeKa

pubocoma, lIeHTpaJIbHas JI0TMa,
MOJIEKYJIIpHasi OMOJIOTHS.

Ornpenensite CBOMCTBA TEHETUYECKOTO
Koja (TPUIIIETHOCTb, OJTHO3HAYHOCTD,
BBIPOXKJACHHOCTh, YHUBEPCAIBHOCTb,
HEIEPEKPHIBAEMOCTh, HEMTPEPHIBHOCTB ).
OnuceIBaTh 3Tanbl peajin3alun
HACJIeICTBEHHOU HH(POPMAIIUU B KIIETKE.
CpaBHUBATh peaKUX MATPUYHOTO
cunre3a mosekyn PHK u 6enka B kietke

4.4

Hexinerounsie
(bOpMBI JKU3HU —
BUPYCHI

Hexknerounsie hopMbl )KU3HU — BUPYCHI.
Hcropust OTKPBITHS BUPYCOB

(. Y. IBanoBckuii). OcobeHHOCTH
CTPOEHUS 1 ’KU3HEHHOTO [IUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacteHuid,
YKUBOTHBIX U YEJIOBEKA, BHI3HIBACMBIC
BUpycamu. Bupyc umMmmyHoaeduiura
yenoBeka (BUY) — Bo3oyautens CITM/]a.
OOpartHast TpaHCKPUIIIUS, peBEpTa3a u
unTerpasa. [Ipodunaktuka
pacmpocTpaHeHUsI BUPYCHBIX
3a00JIeBaHU.

PackpbIBaTh cofiepkaHue TEPMUHOB U
NOHSTUI: BUPYC, BUPYCOJIOT S, KarllCUI,
OakTepuodar, BUpyc UMMyHOA€PUITUTA
yenoseka (BY), oHKOreHHbIe BUPYCHI.
XapakTepu30oBaTh BUPYCHI KaK
HEKJIETOUHYIO (POPMY JKU3HU;
0COOEHHOCTH CTPOEHUS U
KU3ZHEJEATEIILHOCTH BUPYCOB.
OnuckIBaTh KU3HEHHBIN ITUKI BUPYCOB
UMMYHOJIe(DUIIITA YEJIOBEKA; pa3IniaTh
Ha pucyHkax BTM ((Bupyc TabauHoii
Mo3auku), bakrepuodar, BUY.
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Jemoncmpayuu:

Hopmpemuwi: J1. . IBaHOBCKUH.
Tabauywl u cxemol: «Bupyco,
«bakrepuodarm»; «CtpoeHue u
KU3HEeHHbIN nukiI Bupyca CITN1a,
OakTepuodara.

Obopyodosanue: MOJIECIb CTPYKTYPBI
JIHK; MmaruuTHast MOJIE/Ib-alTUTHKAITIS
«CTpoeHME KIIETKN

OG0CHOBBIBATH U COOTIOIATH MEPHI
PO HIIAKTUKN PacIpOCTPAHCHUS
BHUPYCHBIX 3a00JICBAaHHM
(pecriupaTopHBIE, JKETyT0YHO-
KHIIICYHBIC, KJICIIEBON SHIIC(aHNT,
BUY-undexius)

Hror

O 4aCoOB I10 TEMC

6

Tema 5. Pa3MHoO:KeHHe W MHAMBUIYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

JKu3HEHHBIN TUKIT
KJIETKU. [lenenue
KJIETKU. MuTO3

1

KiteTouHbBIH MK, WIIH >JKU3HESHHBIN ITUKIT
kietku. Matepdaza u Mutos.
[Iporieccel, mpoTekarorye B HHTEpdase.
Penukanus — peakuusi MaTpUIHOTO
cunre3a JIHK. Ctpoenne xpomocom.
XPpOMOCOMHBII HA0OP — KAPUOTHII.
JIMIIIIONIHBIN U TaIUIOWIHBIN
XPOMOCOMHBIC HA0OPBI. XPOMATH/IBI.
[luTonornyeckre OCHOBBI PA3MHOKECHUS
Y UHJAWBUIYAJIBHOTO Pa3BUTHS
OpraHu3MoB. JleJeHre KIIETKH — MATO3.
Craguu muto3a. IIpomeccsl,
MPOUCXOAIINE HA PA3HBIX CTAAUAX
MHUTO3a. buonornyeckuii CMbBICI MUTO3A.
[Iporpammupyemasi THOEb KIETKH —
aroIITo3.

PackpeiBath conep:kaHue TEPMUHOB U
MOHSITUIA: KJIETOYHBIN UK, HHTEp(ha3a,
peaYIUIMKALINS, XPOMOCOMA, KAPUOTHII,
TaIuIOUHBIN, TUTIIOW THBIN
XPOMOCOMHBIA HA0Op, XpPOMATHUJIBL;
MUTO3 ero ctaauu: npodasa, metadasa,
anadasa, Tenodasa.

OnuchIBaTh )KM3HEHHBIN [TUKI KJIETKH;
MEePEUYUCIIATh U XapaKTepru30BaTh
NepUOoAbl KIIETOYHOTO 1UKJIA,
CpPaBHUBATH UX MEXKITY COOOM.
OnuceIBaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CDAaBHUBATh
XPOMOCOMHBIE HA0OPHI KIETOK.
CpaBHUBATh CTaAUU MUTO3A.
Paznnuate Ha MUKpoIipenaparax
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Jemoncmpayuu:

Tabnuywl u cxemot: «KIeTOUHBIN ITUKIDY,
«Pernnmukanus JIHK», «Ctpoenue
XPOMOCOMBI», « MUTO3); MarHuTHas
MOJIeb-alIIuKanus «Jlenenue kneTkuy;
moxens JJHK.

Obopyodosanue: CBETOBOM MHUKPOCKOIT U
Mukponpenapart «Kapruoknnes B KJeTkax
KOpEIIIKa JIYKay.

Jlabopamopusie u npakmuueckue
pabomol:

JlabopaTopHast pabota Ne 3.
«Habmroienre MUTO32a B KJIETKaX
KOHUYMKA KOPEIIIKa JTyKa Ha TOTOBBIX
MUKpOTIpeIiapaTax»

Y PUCYHKaX CTaJuy MUTO3a.
PackppiBaTh OMOJIOTHYECKUIT CMBIC
MUTO3a

5.2

DopMmBbI
Pa3MHOKEHHUS
OpraHU3MOB

DopMBbI pa3MHOKEHUS OPTAHU3MOB:
OecroJioe ¥ MojoBoe.

Bupl Gecrionoro pa3sMHOKEHUS:
JIeJICHUE HAJBOE U TTIOYKOBAHUE OJTHO-
Y MHOTOKJIETOYHBIX, CIOPOOOpa30BaHHUE,
BETETaTUBHOE Pa3MHOKCHHE.
HckyccTBEeHHOE KIIOHUPOBAHHE
OpraHU3MOB, €TI0 3HAYCHHE JIJIS
CCJICKITHH.

[TosnoBoe pa3MHOXKEHUE, ETO OTIUUUS
oT 0ecroJIoro.

Jemoncmpavyuu:

PackpeiBath coiepkaHre TEPMUHOB
Y TIOHATUI: PA3MHOXXECHUE, KIIOH,
MOJIOBBIE KJIETKHU (TaMeThl),
SIMIEKJIETKA, CIEPMATO30HU/I, 3UT0TA,
JIeJIeHHe HaJIBOe, TOUYKOBAaHHUE,
CHOpYJISILUS, parMeHTalus,
BErE€TaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHHE, ONbLICHUE,
JBOITHOE OIUIOIOTBOPEHUE, MTOJIOBHIE
KeJe3bl, CCMCHHUKH, SIMYHUKH,
OIUIOJIOTBOPEHUE (HAPYKHOE,
BHYTPEHHEE).
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Tabauyst u cxemol: «POpMbI
Pa3sMHOXKEHUS OPraHU3MOBY, «/IBOMHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX
pacTteHuiny, «Jlenenue KieTku
Oaktepun», «BereratuBHOE
Pa3MHOKEHHUE pacTeHuiD», «CTpoeHue
MOJIOBBIX KIJIETOK»

XapakTepu30BaTh 0COOCHHOCTH

Y 3Ha4€HHE OECIOJI0ro 1 MOJ0BOrO
CIoCcO0OB Pa3MHOXKECHHUSI.

Brinenars Buabl 6ecrosioro
Pa3MHOKEHHSI; BBISIBIISTH B3aUMOCBSI3U
Mexay (hopmamu U criocobamu
Pa3MHOXKEHUS, U UX OMOJIOTUYECKUM
3HAYEHUEM.

Bnanets npuémamu BEreTaTHBHOTO
Pa3MHOXKEHUS KYJIbTYPHBIX PACTEHUM
(Ha mpuMepe KOMHATHBIX ).
XapakTepu3oBaTh MOJIOBbIC KIETKHU:
SIMIIEKIJIETKH, CIIEPMAaTO30U/IbI;
BBISIBIISITb OCOOCHHOCTHU

UX CTPOEHUS

5.3

Meiios

Meiio3. Craguu meito3a. [Ipoueccsl,
POUCXOIAIINE HA CTAIUSIX ME03a.
IToBenenue XxpoMOCOM B MENO3€.
Kpoccunrosep. buonornueckuii cmpicn
Y 3HAYEHHE MEeH03a.

Jemoncmpayuu:

Tabnuywl u cxemol.: «JleneHne KISTKN,
«Meios».

Obopyoosanue: moaens JJHK;
MarHUTHas MOJIEJTb-alTUIMKAIIHS
«JleneHue KIeTKM»

PackpsiBath coneprkanue TEPMUHOB U
MOHSITUI: MEH03, KOHbIOTaIUs
XPOMOCOM, MEePEKPECT (KPOCCUHTOBED)
XPOMOCOM, TaMETHI.

XapakTepu3oBaTh MEH03 KaK CIIoco0
KJIETOYHOTO JICICHHSI; OTIMCHIBATh MEHO03
0 CTaJWsIM; CPAaBHUBATh CTAINN Me03a
¥ MUTO3a.

Pa3nuuate Ha pUCYHKaX CTaaWK MeH03a;
pacKpbIBaTh OMOJIOTHYECKOE 3HAUCHUE
Meno3a
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5.4 | Obpa3zoBaHue U ["ameTorenes — nmporecc 0Opa3zoBaHus PackpriBath conep:xkanue TEPMUHOB U
Pa3BUTHE MMOJIOBBIX MOJIOBBIX KJIETOK Y JKMBOTHBIX. MOHATHUI: TaMETOTeHE3, CIIEPMATOTECHE3,
KJIETOK. [TonoBble Kese3bl: CEMEHHUKH U OOTeHEe3, CIIePMaTO301/ I, aKpOCOMa,
OrmiogoTBOpEHNE auyHuku. OOpa3oBaHNe U pPa3BUTHE STMTICKIIETKA, TTOJISIPHBIC TEIbITA.

MOJIOBBIX KJIETOK — raMeT (CriepMaTo30u/l, | XapakTepru30BaTh 0COOCHHOCTH
SUIIEKIIETKA) — ClIepMaTOTeHEe3 U raMeToreHesa y >KUBOTHBIX U €r0 CTaJuu;
ooreHe3. OCOOEHHOCTH CTPOCHUS MOJIOBBIE KJIETKH )KUBOTHBIX U OITUCHIBATH
SUIIEKIIETOK U CIIEPMaTO30HU/I0B. POLIECC UX Pa3BUTHA.

Omnonotsopenue. Ilaprenorenes. CpaBHUBATH CIIEPMATOTCHE3 U OOTEHE3.
Jemoncmpavyuu: OnuceIBaTh OMJI0JOTBOPEHHUE,

Tabnuywvt u cxemol: «I[IpsmMoe 1 HENIPAMOE | GHOJIOrMYECKOE 3HAUCHUE

pasButue», «I'ameroreHes OTLJIOJIOTBOPEHUS

y MIIEKOTIUTAIOIINX U YETOBEKa.

Obopyodosanue: MOACIb MeTa(azHOU

XPOMOCOMBI, MUKPOCKOTI,

MUKponpenapathbl «CriepMaTo30H1bI

MJICKOITUTAIOIET 0y, «SANIeKIIeTKa

MIIEKOITUTAOILIET 0.

Jlabopamopmusle u npakmuyueckue

pabomol:

Jlabopatopnas pabota Ne 4. «3yuenue

CTPOEHHS TOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIIpenapaTax»

5.5 | UnauBuyanpHOE NunuBuayansHOE pa3BuTue (OHTOreHe3). | PackpbpiBaTh cosepkaHue TEPMHHOB
pa3BUTHE OMOpHOHAIBHOE pa3BUTHE Y IOHATUI: OHTOT€HE3, YMOPUOTEHE3,
OpraHu3MoOB (3MOpHoreHe3). DTanbl SMOPHOHAILHOTO | 3UT0Ta, IPOOJIeHNUE, OIacTOMEDEI,

Pa3BUTHA Y ITO3BOHOYHBIX )KUBOTHBIX:

MopyJia, 6acTysa, 6J1acToIEeNb,
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IpoOJieHNe, TaCTPYJISLUs, OPTaHOTeHES.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
OCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
PsMOE, HE NMPSAMOE (JIMYMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE
OpraHu3MoB; (GaKTOpPbl, CIIOCOOHbIE
BBI3BIBaTh BPOXKJICHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3
LIBETKOBOT'O PACTEHHUSI: CTPOCHUE CEMEHH,
CTaJIUM Pa3BUTHSL.

Jemoncmpayuu:

Tabauywl u cxemwvl: «OCHOBHBIE CTATUU
oHTOreHe3ay, «lIpsiMoe u Henpsamoe
pa3BUTHEY, «/IBOMHOE OIUIOIOTBOPEHUE Y
LBETKOBBIX PACTEHUI»

racTpyia, HelpyJia, OpraHOreHes;
3apO/IbIIIEBHIE JINCTKU:

AKTOZIEpMa, ME30/IepMa,

SHTOJEPMA;

MOCTAMOPUOHAIEHOE Pa3BUTHE: IPSIMOE
U HeTIpsIMOe (JIMIUHOYHOE); MeTaMopdo3,
MEracropa, MUKpOCIIOpa, MbLUIBIEBOE
3€pHO, CIIEPMHHU, 3aPOABIIICBBIN MEIIOK,
JIBOMHOE OTLI0I0TBOPEHHUE.
OnpenensaTs dTanbl SMOPHUOHATIBLHOTO
Pa3BUTHS XOPJIOBBIX HA CXEMax U
npenaparax u OMUChIBaTh MPOIIECCHI,
MIPOUCXOIAIINE HA KaXKJIOM dTarle.
CpaBHHBATh MEPUObI OHTOTCHERA;
IPSIMOE ¥ HETIPSIMOE (JTMIHHOYHOE)
NOCTAIMOPUOHAIIBHOE PA3BUTHE,
3apOBIIIN YEIOBEKA U IPYTUX
XOP/IOBBIX.

OOBIACHATH OMOIOTMUECKOE 3HAUCHUE
pa3BUTHs ¢ MeTaMmop(dho30M;
OTPHIIATEIbHOE BIIMSIHUE aJIKOT OIS,
HUKOTHHA U IPYTUX TEPATOTECHHBIX
(bakTOpOB Ha pa3BUTHE 3apO/IbIIIa
YeNoBeKa.

OrnurceiBaTh Npouecc TBOMHOIO
OTUTOZOTBOPEHUS Y IIBETKOBBIX
pacTeHui

Hroro yacos 1o teme
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Tema 6. HacjienCTBEHHOCTH M K3MEHYUBOCTh OPraHU3MOB

6.1 | ['ereTnka — HayKa 1 [IpenmMer u 3a7a4M TEHETUKH. PackpeiBath cosep:kanrie TEPMUHOB U
0 HACJIEICTBEHHOCTH Posb niutonoruu v sSMOpHOIOTUH MOHSITHIA: TeH, TCHOM, T€HOTHII, (DEHOTHTI,
Y U3MEHUUBOCTU B CTAaHOBJICHUY reHeTUKH. Bkiaz XPOMOCOMBI, aJJIEIbHbIE TEHBI (AJJIENN),

POCCHICKHUX U 3apyO€kKHBIX YUCHBIX B TOMO3HUTI0Ta, F€TEPO3UTOTa,

pa3BUTHE T€HETUKU. MeToIbl TEHETUKHU JIOMUHAHTHBINA pU3HAK (T€H),
(THOPUIOTIOTUUECKUM, pelLieCCUBHBIN TpU3HaK (T'eH), YucTast
LIUTOr€HETUYECKHI, MOJIEKYJISIPHO- JIUHUSL, TUOPUI.

TCHETUYECKUI). [Iepeuncnath U XapaKTepHU30BaTh
OCHOBHBIEC TCHETUYECKUE TTOHSTHUSI. METO/Ibl TCHETUKH: THOPUIOTOTUUECKUH,
I'eneTnueckasi CHMBOJIHKA, IUTOr€HETUYECKHIA, MOJIEKYJIIPHO-
UCIIOJIb3yeMasi B CXEMaX CKPEUIMBaHUM. TE€HETUYECKUI; TOMUHAHTHBIC U
Jemoncmpayuu: pEeLEeCCUBHBIE TPU3HAKU PACTEHUIN 1
llopmpemuwi: I'. Mennens, T. Mopras, YKABOTHBIX.

H. 1. BaBunos, C. C. UeTBepHuKOB, ITonp30BaThCs TEHETUYECKOM

H. B. Tumodees-PecoBckuii. TEPMUHOJIOTHEN U CHMBOJIMKON
Obopyoosanue.: MOIEIb- AaNITUTUKALUS JUIS1 3aTIMCH TEHOTUITMYECKHUX CXEM
«MOHOrHOpHUIHOE CKPEILINBAHUEY, CKpCIIMBaHNA

repbapuii «I'opox moceBHOW»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEIOBAHUS PackpeiBaTh cosiepkaHre TEPMUHOB
HaCJIeJOBaHUS MPU3HAKOB, YCTAHOBJICHHBIE Y TIOHSITUI: MOHOTUOPUIHOE
MIPU3HAKOB. I'. Menaenem. MoHoruOpuHoe CKpeluBanue, GeHOTUITNYECKUE
MonorubpuaHoe CKpelIMBaHue. 3aKOH €JMHO00pa3us TPYIIIbI, THOPUIOIOTHIECKUN METO/I,
CKpeIllMBaHUE rUOpUI0B NEPBOTO MOKOJIeHUs. [IpaBuio | YucThie TMHUHA, TOMUHUPOBAHHUE TCHOB

JOMUHUPOBAHUS. 3aKOH pacIIeTICHUS
MIPU3HAKOB. [ MIIOTE3a YUCTOTHI TAMET.
[TosmmHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

(moJiHOE, HETOJIHOE), pacIIeIIeHUe
B ITOTOMCTBE.
OnuchIBaTh METOJIUKY TIPOBEICHUS
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Jemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabauysr u cxemovl. «MoHOTUOPUTHOE
CKPEILIMBAHUE U €T0 [IUTOTCHETUIECKas
OCHOBa», «3aKOH PacCIICIUIEHUS U €ro
HUTOr€HETUYECKAs! OCHOBaY», «3aKOH
YUCTOTBI TAMET.

Obopyoosanue:

MOJIeNTH-aNIIMKaIu « MOHOTHOPUIHOE
CKpenuBanue», «Henomnoe
JOMUHHUPOBaHUEY, TepOapuii «I opox
IIOCEBHOM»

I'. MeHniesiem OnbITOB MO U3YYEHUIO
HACJICIOBAHMSI OJTHOM Maphl TPU3HAKOB
y ropoxa MOCEBHOTO.

PackpriBaTh copepkaHre 3aKOHOB
eIMHO00pa3usi THOPHUIOB MIEPBOTO
MOKOJICHUSI ¥ 3aKOHA PACILIETIIICHUSI.
OOBICHATH TUINIOTE3Y YUCTOTHI TAMET.
3anuchIBaTh CXEMbl MOHOTHOPUTHOTO
CKpEIIUBaHUs, OOBSICHITh €T0
IIUTOJIOTMYECKHE OCHOBBI U peliaTh
TCHETHYECCKUE 3a]1a4n

Ha MOHOTHOPHUIHOE CKPEIINBAHUE

6.3

Jurubpunoe
CKpEIIMBaHuUE.
3aK0OH HE3aBUCHUMOTO
HacJIeJOBaHMS
MIPU3HAKOB

JuruOpuaHoe ckpeirBaHe. 3aKoH
HE3aBUCHMOT'0O HACJIEAOBaHUS
npu3HaKoB. [{uToreHeTnueckue OCHOBBI
JUTHOPUIHOTO CKPEIUBAHUSI.
AHaIM3Mpyronee CKpeuBaHue.
Hcnonws3oBaHne aHATU3UPYIOIIETO
CKpEILUBAHUS JIJIsl OTIPEACIICHUS
Ir€HOTHIIa OCOOU.

Jemoncmpayuu:

Ilopmpemeui: I'. Mennens.

Tabauywvt u cxemol: «lurndbpugnoe
cKpeluBanuey, «l{utonoruueckue
OCHOBBI IMTUOPHUIHOTO CKPEIITUBAHUS.
Obopyodosanue: MOJIeTb- aNTUIAKAIUS
«lurubpuaHoe CKpenmBaHue)

PackpeiBaTh copepkaHle TEPMUHOB U
MOHSATUI: AUTUOPUIHOE CKpEUTUBaHUE,
AHAIM3UPYIONIEE CKPEIMBAHUE.
OnucsiBaTh onbIThH . Mennens

110 U3YyYCHUIO HACIEAOBaHUA ABYX Map
MPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpriBath coneprkanue 3aKkoHa
HE3aBUCUMOTO HACJICIOBAHUS TIPU3HAKOB.
[IpuMeHsTh MaTEMaTUYECKUN pacyeT

C IOMOULIBI0 METOJA MEPEMHOKECHUS
BEPOSITHOCTEN U 3aMKUCh C MOMOIIBIO
(hEeHOTUITMYECKUX PATUKATIOB
paciienyieHus MPU3HAKOB Y TOTOMKOB
10 ()EHOTUITY ¥ TCHOTHITY.
3anuchiBaTh CXEMbI JTUTHOPUTHOTO
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CKpCIIUBAHHA, OOBSACHATH €r0
IMUTOJIOTNYCCKUC OCHOBBI U pCIIATDH
T'CHCTHYCCKHUC 3a1a4l Ha ,Z[I/IFI/I6pI/I,Z[HO€
CKpPpCIIMBAHHC

6.4

CuermieHHOe
HacJIeI0BaHUE
MIPU3HAKOB

CuemnieHHOE HaclieIOBaHNE TPU3HAKOB.
Pabota T. Moprasa no ClieruieHHOMY
HaclieJoBaHuio reHoB. Hapyiienue
CLICTJICHUSI TEHOB B pPE3yJIbTaTe
KPOCCHUHTOBEpa. XPOMOCOMHAs TEOPUS
HACJIEACTBEHHOCTH.

['eneTnyeckue KapTel.
Jemoncmpayuu:

Ilopmpemuwi: 'T. Mopras.

Tabnuywl u cxemol: «Meio3y,
«I'eHeTnyeCcKre KapThl PACTEHU,
KUBOTHBIX U YEIIOBEKAY,
«B3anMoecTBrE alJIeIbHBIX TEHOBY.
Obopyodosanue: MUKpoOIIpenapar
«dpozodunay (Hopma, myTtanuu Gopmbl
KPBUIBEB U OKPACKU TEJId), MUKPOCKOIL,
Mozenb-anmnkanus «llepexkpéct
XPOMOCOM.

Jlabopamopuwie u npakmuueckue
pabomol:

JlabopaTtopHas padota Ne 5. «3yuenue
PE3yIbTaTOB MOHOTHOPHUTHOTO

U TUTUOPUTHOTO CKPEIIUBAHUS

PackpsIBaTh conepkaHue TEPMUHOB U
NOHATUI: CLUEIUICHHOE HACIEA0BaHUE
IPU3HAKOB, pEKOMOMHALINS [€HOB,
TE€HETUYECKUE KaPThl XPOMOCOM,
MOpraHu/a.

Ha3bIBaTh OCHOBHBIE ITOJIOKEHUS
XPOMOCOMHOU TEOPUHU
HacliencTBeHHOCTH T. MopraHa,;
pacKpbIBaTh CoAepKaHre padOThI

T. MopraHna 1o cuerjieHHOMY
HACJICJOBaHUIO T€HOB U IPUYHHBI
HapyLICHUS CLETIJICHUS] MEX]Ty T€HaMHU.
3anuchIBaTh CXEMbI CKPEILMBAHUS

IIPU CLICTVIEHHOM HacJIeI0BaHUH,
OOBSACHATH MPUUUHBI PEKOMOMHALIUN
T€HOB, OINPEAEIIATh YUCIO TPy
CLEIUICHUS T€HOB; pelaTh TeHETUYECKUE
3a1a4M Ha CLIETJIEHHOE HACJIEA0BaHUE
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y Ip030(UITbI Ha TOTOBBIX

MHKpOIpenapaTax»

6.5 | 'eneTnka mona. I'enernka noma. XpoMoCOMHOE PackpriBath coepkanre TEpMUHOB U
HacnenoBanue onpeaeneHue noja. AyTocoMmbsl U MOHSTHI: XpOMOCOMHBII HaboD,
MIPU3HAKOB, IIOJIOBBIE XPOMOCOMBL. | OMOraMeTHBIE U | AyTOCOMBI, TIOJIOBBIE XPOMOCOMBI,
CLEIUIEHHBIX C II0JIOM reTEPOraMeTHbIE OPraHU3MBI. TOMOTaMETHBIN MOJI, TETEPOraMeTHBIN

HacnegoBanue npu3HakoB, CLCIUIEHHBIX | I10JI, CLIETUIEHHOE C [TOJIOM HACJIEJOBaHUE
C TIOJIOM. IIPU3HAKOB.
Jemoncmpavyuu: OOBSICHATH IUTOJIOTUYECKUE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOT'O MEXAHU3Ma OIPEICIICHUS
H.. Basuios. I10J1a Y Pa3jIUYHbIX OPraHU3MOB.
Tabauywl u cxemol: «I'enetnka nomnay, CpaBHMBaATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEJOBAHNS, HACJIEAOBAaHUsI IPU3HAKOB, CLIETIIIEHHBIX
CLICIUICHHOTO C ITOJI0M», «KaproTurel M HE CLCIJICHHBIX CIOJIOM. Pemiath
Ye0BeKa U KUBOTHBIX) FEHETUYECKUE 3a/1a41 Ha HACJIEJOBAHUE
CLEIJICHHBIX C TIOJIOM ITPU3HAKOB

6.6 | I3MeHUnBOCTS. N3menunBOCTh. BHIbI N3MEHUMBOCTH: PackpsiBaTh cozepkanue TEPMUHOB U
Henacnencreennas HEHACJIEACTBEHHAS U HACJIEICTBEHHAS. MOHATUN: U3MEHYUBOCTD,

M3MEHYMBOCTh Ponb cpenpl B HEHAcIEICTBEHHOM HACJIEICTBEHHAs! K3MEHYUBOCTD,

U3MEHUYMBOCTU. XapaKTEPUCTHKA
MOAU(PUKAIIMOHHON U3MEHYUBOCTH.
BapuannoHHbli psit v BapyualmOHHAs
KpuBas. Hopma peakuuu npusHaka.
KonnuecTBeHHbBIE M KAUECTBEHHBIE
MPU3HAKU U UX HOPMA PEaKIIUU.
CaoiicTBa MOIU(DUKAIIMOHHON
V3MEHYMBOCTH.

HEHACJIEICTBEHHAs! U3MEHUYHUBOCTD,
MOIU(UKAIIMOHHAS N3MEHINBOCT,
BapUAIMOHHBIN PsiJl, BAPUAHTA,
BapHaIMOHHAs KpHBas, MPU3HAK,
HOpMa PEaKIINH, KOJUICCTBEHHBIC U
KauyeCTBCHHBIC TIPU3HAKH.
Kiaccuduimpopars BHIbI
W3MEHYUBOCTH U BBISBIISITH UX
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Jemoncmpayuu:

Tabruywl u cxemol: «Bugs
M3MEHUYUBOCTHY, «MomudukarmonHas
U3MEHYUBOCTHY.

Jlabopamopuwie u npakmuueckue
paoomuwl:

JlabopatopHas padota Ne 6. «3yuenue
MOJIU(PUKAIIMOHHON N3MEHUYNBOCTH,
MIOCTPOCHUE BApUAIMOHHOTO ps/ia U
BAPUALIMOHHOW KPUBOM»

Ouoornyeckrue 0COOEHHOCTH.
[lepeuncnsats cBOMCTBA
MO (DUKAITMOHHON U3MEHYMBOCTH U

O0OBSICHATH €€ 3HAaUCHUE JJIs1 OPraHU3MOB.

PaznuyaTth KOJIMYECTBEHHBIE U
KA4E€CTBEHHBIC ITPU3HAKH; CTPOUTH
BAPUALIMOHHBIN PsAJI, BAPUALIMOHHYIO
KPUBYIO, BBIYUCIISATH CPEAHEES 3HAUCHUE
IIPU3HAKA

6.7

HaCHGIICTBeHHa}I
N3MCHYHNBOCTD

HacneacTBeHHas, Wiy reHOTUITHYECKast
u3MeHuYnBoCTh. KoMOnHaTHBHAsS
M3MEHYMBOCTb. M€i03 U NOJI0BOU
MPOIECC — OCHOBA KOMOMHATUBHOM
WU3MEHYMBOCTA. MyTalMOHHAS
U3MEHYHUBOCTb.

Knaccudukanys Mytanuuii: reHHbIe,
XPOMOCOMHBIE, TEHOMHBIE.
YacToTa 1 MPUYMHBI MYTaLIAN.
MyrtareHHble (aKTOPBbI.

3aKOH rOMOJIOTMYECKUX PSIJIOB

B HACJICJICTBEHHOW MU3MEHUYUBOCTH
H. 1. Basunosa. BHesnepHas
HACJIEICTBEHHOCTh U U3MEHYUBOCTb.
Jemoncmpayuu:

Ilopmpemuwi: I'. ne ®pus, H. 1. BaBunos.

Tabnauyvt u cxemolr: «MyTarmoHHas

PaCKpI)IBaTL COACPIKAHUC TCPMHUHOB U
TIOHSITUM: HaCJICACTBCHHAA
HN3MCHYUBOCTD, KOMOWHaTHBHAS
N3MCHYMUBOCTb, MyTalMOHHAsA
N3MCHYMUBOCTb, MYTAHT, MyTallHH:
I'CHHBIC, XPOMOCOMHELIC, TCHOMHBIC,

I[MOJIUILION AN, aHCYILIONAUS, MYTAIr CHEI.

XapakTepu30oBaTh HACIIEICTBEHHYIO
U3MEHYUBOCTD; (HOPMYJIMPOBATH 3aKOH
TOMOJIOTHYECKUX PSAJIOB

B HACJIEJICTBEHHON U3MEHYNBOCTH

H. U. BaBuiioBa 1 00BACHSATE €TI0
3HAYEeHHUE JJIs1 OMOJOTHU U CEJIEKIUH.
KnaccudummupoBars MmyTaiuu: reHHBIE,
XPOMOCOMHBIE, TCHOMHBIE U IIPUBOAUTH
IIPUMEPBI MyTaLUAN.

OOBSACHATH MPUYKMHBI BOBHUKHOBEHUS
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M3MEHUYHBOCThY.

Obopydosanue: MUKPOCKOIIL,
MUKponpenapar «/pozoduna» (Hopma,
MyTaluu GOpMbI KPBUILEB U OKpacKa
TeJa); KOMHATHBIC PACTCHHS C TIECTPOI
OKpACKOU JIUCTHEB.

Jlabopamopuwie u npakmuueckue
pabomol:

Jlabopatopnas padbota Ne 7. « Ananus
MyTaluil y Apo30(uiibl Ha TOTOBBIX
MUKpOTIpeIiapaTax»

MyTaIui, posib PakTOpOB-MyTareHoOB.
CpaBHHBAThH BUBI MyTaIlUi; BEISBIISATH
PUYUHBI HACJIEICTBEHHOU
U3MEHYMBOCTH, UCTOYHUKU MyTareHOB
B OKpYKaroleu cpenie (KOCBEHHO).
XapakTepru30BaTh BHESICPHYIO
HACJIEJICTBEHHOCTh U U3BMEHYUBOCTD

6.8

['eneTuka yenoBeka

I'eneruka yenoBeka. Kapuotun
YeJIOBEKa.

OCHOBHBIE METO/IbI TEHETUKH YEJIOBEKa:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJISIPHO-TEHETUYECKUI.
CoBpeMEHHOE ONPEICIICHUE TeHOTHTIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UHCIIC

¢ nomosto [IIP-ananu3a.
Hacnencrsenusie 3a00eBanus
YyeJIoBeKa: TCHHEIC 00JIC3HH, 00JIC3HH

C HaCJICACTBEHHOM
PEAPACIIONIOKEHHOCThIO, XPOMOCOMHBIE
0one3un. CoMaTHUECKUE U
re€HEPaTUBHBIC MyTallUU.

PackpsiBath cosiepskaHre TEPMUHOB U
MOHATHI: KapUOTHUIT YEIOBEKa,
[IUTOT€HETUYECKUIA METOI,
reHeaIornuecKuil MeTo ], POAOCIOBHbIE,
OJIM3HELIOBBIN METO/1, HACJIEICTBEHHbBIE
0oJe3Hu: (MOHOTECHHBIE,

C HACJICICTBEHHOM
IPePaCIOI0KEHHOCTHIO,
XPOMOCOMHBIE), MEJTUKO-T€HETUIECKOE
KOHCYJIbTUPOBAHUE.

[lepeuncasiTb 0COOEHHOCTH U3YUYEHUS
TCHETUKHU YEJIOBEKA; IPUBOINTH
IPUMEPHI HACIIEICTBEHHBIX O0JIe3HEH
YelI0OBeKa, XapaKTePU30BaTh METOIbI HX
npouIaKTUK; 000CHOBHIBATH 3HAUCHUE
MEIUKO-TEHETHYECKOTO
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CrtBosnoBsie KieTKH. [IprHIATIBI
310pOBOTO 00pa3a >KU3HU, TUArHOCTUKH,
IPOMUITAKTHKY U JICYCHUS TCHETUIECKUX
Oonesneil. Meauko-TeHETHIeCKOe
KOHCYJIbTUPOBAaHUE. 3HAUCHUE
METUITMHCKON TEHETHKHN

B IIPEJOTBPAIIICHUH U JICUCHUN
TeHETUYECKUX 3a00JIeBaHUI YEIIOBEKA.

Jemoncmpayuu:

Tabnuywvl u cxemol: «HacnemoBanue
pesyc-akropay, «I'eHeTHKa rpyIn
KPOBW.

Jlabopamopnsie u npakmuueckue
pabomol:

[Tpaktuueckas padbora Ne 2.
«CocTtaBiieHHE U aHAJIU3 POJAOCIOBHBIX
YeJI0BEKay

KOHCYJIbTUPOBAHHS.
BbIABIATH M CpaBHUBATh MEXTY COO0M
JOMUHAHTHBIE U PELIECCUBHBIC IIPU3HAKU
YeJI0BEKa.

CocTaBisATh M aHAIU3UPOBATH
POIOCIIOBHBIE YEJIOBEKA

HToro yacos 1o teme

8

Tema 7. Cestekiiusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH

7.1

Cenekuus KaK HayKa
U Tpolecc

1

Cenexups Kak HayKa | ITPoILiecC.
3apOKIECHUE CENEKIIMH U TOMECTUKALINS.
VYuenne H. . BaBuiosa o nenrpax
MHOT000pa3us U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHHM.

LleHTpbI MPOUCXOKIAECHUS TOMAILHAX
AKUBOTHBIX.

Copr, mopoaa, mramm.

PackpbiBaTh cosiep:kaHue TEPMUHOB
Y TIOHSITUI: CEJIEKIIUS, COPT, MOPOJa,
IITaMM, JOMECTUKAIUS, WIH
OJIOMAaIllHUBaHUE, IEHTPHI
MHOT000pa3usi U MPOUCXOXKICHUS
KYJIbTYPHBIX PACTCHUN U
KUBOTHBIX, THOpUAN3AIIHS,
UCKYCCTBEHHBIN 0TOOP.
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Jemoncmpayuu:

Iopmpemuwi: H. 1. BaBunos.
Tabauywl u cxemol: KapTa «LleHTpbI
MHOT000pPa3us ¥ MPOUCXOKICHUS
KYJBTYPHBIX pacTeHHI», «I1opobl
JOMalIHUX KUBOTHBIX», «CopTa
KYJIBTYPHBIX PACTEHUI».
Obopyodosanue: MyJISIXY TIJI0I0B U
KOPHEIUIO0B AUKUX (POpM U
KYJbTYPHBIX COPTOB PACTEHUI;
rep6apuil «CenbCKoX03s1iCTBEHHbIE
pacTeHUsD)

HaspiBaTh 1 cpaBHUBAaTh OCHOBHBIE
ATaIlbl Pa3BUTHS CEJICKIIUU.

Nzmarate yuenne H. 1. BaBunosa

0 LEHTpaX MPOUCXOKICHUS KyJIbTYPHBIX
pacTeHMil; pa3nuyaTh HEHTPHI HA KapTe
MUpa, CBSI3bIBATH X MECTOMOJIOKEHUE
C 0Yaramu BO3HUKHOBEHHUSI IPEBHEUIIINX
ABWJIN3AIIUN.

CpaBHuBaTh copTa KyIbTYPHBIX
pacTeHuid, MOPObl JOMAITHUX
KUBOTHBIX M UX JUKHUX MPEIKOB.
OueHuBaTh POJIb CEJIEKIIUN

B 00ecIeyeHuu Npo0BOILCTBEHHON
0€30IacHOCTH Y€JI0BEeYeCTBa

7.2

Mertonsl u
JOCTHKEHUS
CEJIEKLINN PACTEHUI
U JKUBOTHBIX

CoBpeMEHHBIE METO/IBI CEJIEKIUU.
MaccoBblii U HHIUBU Y AJTbHBIN OTOOPHI
B CEJICKIIMU PACTEHUN W KUBOTHBIX.
Ouenka skcrepbepa.
biM3KOpOACTBEHHOE CKPEIMBAHUE —
uHOpuuHT. Yucras TuHMS.
CkpenmBaHie YUCThIX JTUHUM.
I'eTeposuc, unu rubpuHas cuia.
Heponcreennoe ckpemmBanue —
ayTopuauHr. OTnanéHHas
rudpuan3aius 1 e€ ycrexu.
HckyccTBEHHBIN MyTareHes U MoJlyYeHue
MOJIUILIONIO0B. [JOCTHIKEHUS CENEKIIUU

PackpbiBaTh copiep:kanrue TEPMUHOB H
MOHSTHI: UCKYCCTBEHHBIN 0TOOD,
MacCOBBII 0TOOp, UHANBUIYATbHBIN
0TOOP, PKCTEPHEP, OJIU3KOPOJACTBEHHOE
CKpEIUBaHNE, YUCTAas INHUS, TE€TEPO3HC,
HEPOJCTBEHHOE CKPEIMBaHNE,
UCKYCCTBCHHBIN MyTarcHes,
noyirion1bl. CpaBHUBATH (POPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBOTO U
WHIUBUYaJTEHOTO), BUIBI
rudpuar3anuy (0JIU3KOPOJICTBEHHOM U
OTJIAJICHHOH ), CIOCOOBI IOJTYyYEHUS
TIOJTUTUIOUIOB.
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PACTEeHHIA, )KUBOTHBIX U
MUKPOOPTaHU3MOB.
Jemoncmpayuu:

llopmpemuwi: 1. B. MuuypuH,

I'. JI. Kapnieuenko, M. @. MBaHOB.
Tabauywl u cxemwvt: «OTHATCHHAS
rudpuuzanusy, «PadoTel akajgemMuka
M. ®@. UBaHoBay, «llomummonausy.
Obopyodosanue: MyJISIXY TIJI0I0B U
KOPHEIUIO0B AUKUX (POpM U
KYJBTYPHBIX COPTOB PACTEHUM.
Jlabopamopusie u npakmuyueckue
pabomot:

Dkckypeust «OCHOBHBIE METOJIBI U
JNOCTUKEHUS CEJIEKIIMU PACTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIMIO,
IIEMEHHYI0 (hepmy,
COPTOUCIIBITATENILHBIN Y4aCTOK

WJIH TEIIMIHOE XO35HCTBO)

[IpuBOAUTE IPUMEPHI TOCTUKEHUI
CEJIEKIIMU PACTEHUN U JKUBOTHBIX

7.3

buorexHomorusa
KaK OTpaciib
MIPOM3BOJICTBA

buorexnonorus KaK OTpacib
MPOU3BOACTBA. | €HHAsI HKEHEPUSI.
Otanbl co3nanust pekomOunanTHou JJTHK
Y TPAHCTEHHBIX Oprannu3mMoB. KieTounas
uHxeHepus. Kinerounbie KyJbTyphl.
MUKpPOKJIOHATILHOE PAa3MHOXKEHNE
pacrenuii. KnonupoBanue
BBICOKOIIPOYKTUBHBIX

PackpriBath coneprkanne TEpPMUHOB U
HNOHATHI: OMOTEXHOJIOT U, KIETOYHAs
VH)XEHEpUsl, TeHHasl NHKEHEepUs,
KJIOHUPOBAHUE, TPAHCTEHHBIE
opranusmbl, MO (renetTudecku
MOIM(ULIMPOBAHHBIE OPTAHU3MBI).
XapakTepru30BaTh OMOTEXHOJIOTHIO KaK
0Tpacib IPOU3BOACTBA, OCHOBHBIE
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CEJILCKOXO3SICTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKHUE U AITHUECKHUE TIPOOJIEMBI.
I'MO — renerndecku
MOAU(HUIIIPOBAHHBIC OPTaHU3MBI.
Jemoncmpayuu:

Tabauywl u cxemwvi: «OOBEKTHI
OmoTexHoorum», «Kirerounsie
KYJIBTYPBI U KIOHUPOBAHHEY,
«KOHCTpyHpOBaHHE U TIEPEHOC TEHOB,
XPOMOCOM

JOCTHIKCHH A OMOTEXHOJIOTHH B 00JIaCTH

IIPOMBIINIJICHHOCTH, CCJILCKOTO X03s1cTBa

Y MEJIULIUHBI.
[lepeunciaTe U XapakTepHU30BaTh
OCHOBHBIE METOBI U
JOCTHKEHUSI OMOMH)KEHEPHH.
OO6Cy)XIaTh 3KOJIOTHUECKUE U
ATUYECKUE ACIIEKThl HEKOTOPBIX
UCCJIeIOBAaHMM B 001aCTH
OMOTEXHOJIOTHH (KJIOHUPOBAHUS,
UCKYCCTBEHHOI'O OIUIOZIOTBOPEHH,
HaIIPaBJICHHOTO U3MEHEHHS TEHOMA U
CO3/IaHUs TPAHCTEHHBIX OPTraHU3MOB)

HToro yacos 1o teme 3
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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11 KJIACC

HanmenoBanue
pa3zesoB U TEM
y4eOHOro nmpeaMera

No
/i

KommuecTtBo
4acoB

[IporpamMmmMmHOe conepkaHue

OCHOBHBIE BHIBI ICATEIILHOCTH
00yJaromuxcs

Tema 1. DBoJIONHOHHAA OHOJIOTHSA

1.1 | DBoOMrOIINA ¥ METOIBI

€€ N3y4eHUs

1

[IpennochlIKu BOZHUKHOBEHUS
ABOJIIOILIMOHHOM TEOpUHU. DBOJIOLIUOHHAS
Teopus U €€ MeCTO B OMOJIOTHH.
BiistHre 3BOIIOLMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.
CBuieTENbCTBA IBOIOLHH.
[TaneoHrosnornyeckue:
HOCJIEI0BATEIbHOCTD MOSIBIICHUS BUJIOB
B IIAJIEOHTOJIOTMYECKOM JIETOHCH,
nepexoaHbie GOpMBI.
buoreorpaguyeckue: CX0ACTBO U
paznuume dayH u GIop MATEPUKOB U
OCTPOBOB. OMOPHOJIOTHUECKUE: CXOJCTBA
U pa3nudusi SMOPHOHOB Pa3HBIX BUIOB
TIO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKUE:
rOMOJIOTUYHbBIE, aHAJIOTUYHBIE,
PYIMMEHTapHBIE OPTaHbl, aTABU3MBI.
MonekynspHO-OnOXUMHYECKHUE:
CXOJICTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX

PackppiBath cosieprkaHue TEPMHUHOB U
TTOHSTHI: YBOJIFOITHS, IICPEXO0 THBIC
(hopMBbI, PUITOTCHETUYECKUE PSIJIBI,
BUJIBI-DHJIEMUKH, BUJIBI-PEITUKTHI,
3aKOH 3apO/IBIIIEBOTO CXOJICTBA,
OMOreHEeTUYECKUH 3aKOH,
TOMOJIOTUYHBIC U AaHAJIOTUYHBIC
OpraHbl, pyJIUMEHTapPHBIC OPTaHHI,
aTaBU3MBI.

[TepeuncriaTh OCHOBHBIE ATAITbI Pa3BUTHS
ABOJIIOLIMOHHOW TEOPUHU.
XapakTepru3oBaTh CBUJICTEIHCTBA
ABOJTFOITUH: TIAJICOHTOJIOTHYECKUE,
ouoreorpaduueckue,
AMOPHUOJIOTUYECKUE, CPABHUTEIIHHO-
aHATOMHUYECKHUE, MOJICKYJISIPHO-
OMOXUMHUYECKHE.

[IpuBOAMTH TPUMEPHI TIEPEXOTHBIX
dhopM oprann3mMoB, (PUIOTCHETHISCKUX
PSIOB.

[TpuBoANTE GOPMYIHPOBKH 3aKOHOB
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METa0OJIMYECKUX MYyTEeH Yy BCEX JKUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunuei, XK. b. Jlamapk,
Y. JapsuHn, B. O. KoBanesckuii,

K. M. bap, 3. I'ekkenb, @. Mrosep.
Tabnuywvl u cxemol.: «PazBurue
OpPraHUYECKOT0 MHpa Ha 3eMIIey,
penbedHbie TaOIUIIBI «3apOABIIIN
MIO3BOHOYHBIX )KHBOTHBIX),
«ApXEOnTEPUKC.

Obopyoosanue: Guoreorpadpuieckas
KapTa Mupa; KoJmeKkuus «DopMbl
COXPAaHHOCTH HUCKONIAEMBbIX KUBOTHBIX U
pacTeHMi; BIaXKHbIE MpenapaThl
«Pa3zBuTre HacekoMoroy, «Pa3surue
JISITYLITKED

OMOreHETUYECKOTO 1 3apOdbIIICBOIO
CcXoAacTBa

1.2

Ucrtopus pazsutus
MPEICTABICHU I
00 DBOJIIOLIUHA

OBommonroHHas Teopus Y. JlapBuHa.
[Ipennockuiku BO3SHUKHOBEHUSI
napBUHU3MA. [[BHXKyIIME CUTTBI
ABOJIIOLIMM BUIOB 10 JlapBUHY
(M30BITOYHOE PA3MHOKECHHE

IPU OFPAHUYEHHOCTH PECYPCOB,
HEONpPEACIEHHAS U3MEHUYNBOCTb,
O6opb0a 3a CylecTBOBaHMUE,
€CTECTBEHHBII 0TOOD).
Cunretnueckas Teopust 3BOJIOLNN

PackpbiBaTh coJiep>)KaHUE TEPMUHOB U
MOHSATHI: CUCTEMAaTHUKa, €CTECTBEHHbIM
Y UCKYCCTBEHHbBIN 0TOOD.
XapaxkTeprus3oBaTh OCHOBHBIE
ABOJIFOIIMOHHBIC UACH, KOHISIIIINN 1
TEOPHUU; CPAaBHUBATH B3TJISAIbI HA BU U
sposionuto K. JIunnes, JXK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTth BKJIa JIMHHES B pa3BUTHE
CUCTEMATUKU U OOBSCHITH MPUHIIUITHI
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(CTD) u e€ 0CHOBHBIE MOJIOKEHHUS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIunuen, K. b. Jlamapxk,
Y. JlapBuH.

Tabauyvt u cxemor.: «llomynsuumy,
«Kapra-cxeMa mapiipyTa myTelIeCTBHs
Y. JlapunHay, «@opmMbl O0PHOBI

3a CylIeCTBOBaHUE», « ECTeCTBEHHBIN
ot00p», «MHOrooOpasue copToB
pacteHumiiy, « MHOrooOpasue mopo;i
KUBOTHBIX»

OMHAPHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COACPKAHUE U
3HAYEHHE HBOJIFOLIMOHHON KOHILIEHINU
K. b. Jlamapxka.

OueHuBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAIBHO-?)KOHOMUYECKUE
MPEANOCHUIKM BO3HUKHOBEHUS
3BOJIFOIIMOHHOMN Teopun Y. JlapBuHa.

PaCKpLIBaTB COACPIKAaHUC 3BOJ'II-OHHOHHOI>1

teopun Y. /lapBuHa; CpaBHUBATH
HEONPEIAEIIEHHYIO U OIIPEICIIEHHYIO
M3MEHYUBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOp, POpMBI OOPHOBI
34 CYIECTBOBAHHUE.

OnuceIBaTh MOJIOKEHNUS CUHTETUYECKON
teopun dBoonuu (CTI) u 00BACHATH
e€ 3HaueHue I OMoJorun

1.3

Bun: kpurepuu u
CTPYKTYpa.
[TomyAnms kak Kak
aIIeMEHTapHas
€MHULIA BUJA

MukposBosronus. [lomymnsmus kak
€JIMHUIIA BUJA U YBOJIOLIUH.
Jemoncmpayuu:

Tabauyvt u cxemor.: «llomynsuuny,
«MyTarmoHHas U3BMEHUYHUBOCTDY.
Obopyodosanue.: MUKPOCKOI,
Mukponpenapar «Jpo3zodunay (Hopma,
MyTaru (OPMBI KPbUTEEB U OKPACKH
Tena), Moaenb-anmukaius «llepekpéct
XPOMOCOM.

PackpbiBaTh cojiepKaHE TEPMUHOB U
MOHSATUM: MUKPO?BOJIIOIUS, BU]I,
KpUTEPUU BUJA, apeall, IOy,
reHoOH I, MyTaIluu, KOMOUHAIINT
T'SHOB.

XapaxkTepu3oBaTh BUJ] KaK OCHOBHYIO
CUCTEMAaTHUYECKYIO CAMHUILY U
[[EJIOCTHYIO OMOJIOTUUECKYIO CUCTEMY.
Boeinensats kpurepun Buaa
(Mopdosorudeckuii, GU3NOIOTMIECKUH,
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Jlabopamopuvie u npakmuueckue
pabomot:

JlaGoparopnas padota Ne 1. «CpaBHeHHUE
BUJIOB TI0 MOP(OJIOTMYECKOMY
KPUTEPHUIO»

OMOXUMHYECKUN, TEHETUUECKU,
AKOJIOTMYECKUN, reorpauuecKuii) u
MIPUMEHSITh KPUTEPUU [IJIs1 OITUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOMYJISAIUIO KaK
CTPYKTYPHYIO €IMHUILY BUJA U
ABOJIIOLIUHY.

OnuchIBaTh NOMYJISIUIO IO OCHOBHBIM
MOKA3aTeIsIM: COCTaB, CTPYKTypa

1.4 | JIBr>KyIy€e CHUIIbI JIBrokytiue cuiibl ((hakTopsl) 3BoJfolIMKM | PackphIBaTh cofiepkaHue TEPMUHOB U
(amemMeHTapHbIe BUJIOB B prpoje. MyTanmoHHbII MOHSATUIN: KOMOMHATUBHAS
(hakTOpbI) IBOTIOIIUU MPOIECC U KOMOMHATUBHAS M3MEHYUBOCTh, MyTallU1, MyTallUOHHBIHI
U3MEHYUBOCTD. [OMyIsIIIMOHHBIE BOJHBI | TIPOLIECC, HOMYJISLIMOHHBIE BOJIHBI,
u npeid renos. M3omsmus u murpanus. | apeid reHoB, U3OJIALMS, MUTPALIMH.
Jemoncmpayuu: XapakTepu30BaTh JIEMEHTAPHbBIC
Tabauysl u cxemvi: «JIBHKyIINE CUITBI (hakTOpbI IBOTIOIMU: MyTaIlMOHHBIN
3BOJIFOLIUN» npoIiecc, KOMOMHATUBHAS
W3MEHYUBOCTh, TOMYJISIIMOHHBIC BOJIHBI,
Jpeid reHoB, U30JIALMS, MUTPAITHSI.
YcranaBnuBaTh NPUYUHHO-
CJIEZICTBEHHBIE CBSI3U MEK]Y
MEXaHU3MOM U pe3yJbTaTOM JIEUCTBUS
JBIDKYIIUX CUJI (2JIEeMEHTapHBIX
(haKTOpORB) PBOIOLIUN
1.5 | EcrecTBeHHbIl 0TOOD EcrecTBennblii 0T00p — Hanpapistommii - | PackpeiBaTh coaepikaHue TEPMUHOB H

U ero (opMbl

(hakTOp SBOJIOINH.
DOopMBbI ECTECTBEHHOTO 0TOOpA.

MOHSATUM: €CTECTBEHHBIN 0TOOpP, 00pHOa
3a CyIlIECTBOBaHHE.
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Jemoncmpayuu:
Tabauywl u cxemwvi: «KECTeCTBEeHHBIN
oT60p», «boprba 3a CcylecTBOBaHUEY

OnuceIBaTh MEXAaHU3M JIEHCTBHUS
€CTECTBEHHOT0 0TOOpA.
XapaktepusoBaTh (HOPMbI €CTECTBEHHOTO
otbopa (IBWKYIINUHA, CTAOMITM3UPYIOIINUH,
JM3PYNTUBHBIN) U CPAaBHUBATh UX MEXKIY
co00i1.

XapaktepuzoBaTh O0OpPLOY

3a CYIIECTBOBAaHUE U CPAaBHUBATH €&
BU/IbI (MEXXBUIOBAs, BHyTPUBHUIO0BAS,
0oppOa c HeOIaroNnpUsATHBIMU
(hakTOpamMu BHELTHEN CPE/Ibl)

1.6

PesynbraTet
HBOJIIOIINH:
MIPUCTIOCOOJICHHOCTD
OpTaHU3MOB U
BUJI000pa30BaHUe

[Ipucnoco61eHHOCTh OPTraHU3MOB
KaK pe3ysIbTat 3Boronuu. [Ipumepsr
MPUCIIOCOOJICHUI Y OPTaHU3MOB.
ApomMopdo3bl U HAXOATATITAIIUH.

Bun u Bumoo6pazoBanmue.

Kpurepuu Buga. OcHoBHBIE (POPMBI
BU1000pa3oBaHusl: reorpaduyeckoe,
HKOJIOTUYECKOE.

Jemoncmpayuu:

Tabnuyvl u cxemvl:
«IIpucnoco6IeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUEY,
«DKOJIOTHYECKOE BUII000pa30BaHUE).
Obopyoosarue:

Kkosutekius «IIpuMepsl 3anuTHRIX
IPUCTIOCOOJICHUN y dKUBOTHBIXY,
KOJUIEKIIUS HACEKOMBIX C Pa3IMIYHBIMU

PackpbiBath coqiepskanre TEPMUHOB U
HNOHSITUN: TPUCTIOCOOJIEHHOCTD,
MOKPOBUTEIHCTBEHHAS U
npeocTeperampoas okpacka,
MacKHpOBKa, BUJI000pa30BaHuE.
OnwuceIBaTh MEXaHU3M BOSHUKHOBEHUS
MPUCIIOCOOJICHUI Y OpraHU3MOB.
BBISABIATH 110 M300paKeHUSM, Ha )KHUBBIX
1 (PMKCUPOBAHHBIX MperapaTax mpuMepsbl
MPUCTIOCOOJICHHOCTH PACTEHUN U
’KUBOTHBIX K YCJIOBHUSM CPEJIbI
OOUTaHUs, TOKa3bIBaTh OTHOCUTEIHHYIO
11e71ecO000pa3HOCTh MPUCTOCOOICHUM.
XapakTepu3oBaTh CIIOCOOBI U
MeXaHU3MbI BUZI000pa30BaHNUS;
OTKCHIBATh U CPABHUBATH OCHOBHBIE
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TUTIAMH OKPACKH; HAOOP TUIO0B

Y CEMSIH.

Jlabopamopuwie u npakmuueckue
pabomot:

PesynbraTsl 5BONTIONNN:
MIPUCIIOCOOIEHHOCTh OPTaHU3MOB U
BHUI000pazoBanue Jlaboparopuas pabota
Ne 2. «Omucanue

MPHUCTIOCOOJICHHOCTH OpTaHU3Ma U €
OTHOCHUTEIFHOTO XapaKTepay

(hOpPMBI SIKOJIOTHIECKOTO U
reorpauueckoro BU000pa30BaHUS

1.7

Hampasnenus u mytu
MaKpO3BOIIOLUN

MakpoaBotonus.

dopMbI IBOJTIONINN: HUITETUYECKAS,
JTUBEPTCHTHAs, KOHBEPTEeHTHAS,
napayensbHas. HeobpaTuMocThb
sBosmtonuu. [Ipoucxoxaenue

OT HECTICIIMATM3UPOBAHHBIX
IPEIKOB.

[Tporpeccupyroiast ceruain3anusi.
AnanTyuBHas paavanusl.
Jemoncmpayuu:

Ilopmpemui: A. H. CeBep1ioB.
Tabauywl u cxemvt: «KApomMoph 036D,
«Mmmoamanrtamuny, «O0mas
JIETCHEePALIHSI.

Obopyoosanue.: monenb « OCHOBHBIE
HaIPaBJICHUS YBOJTFOIIUN; 00bEMHAS
Mozenb «CTpoeHre TOJI0BHOTO MO3Tra
MTO3BOHOYHBIX)

PackpbIBaTh cofiepkaHue TEPMUHOB U
MOHATUI: MAKPOABOJIIOLMSL, (PUIIOTEHES,
OMOJIOrMYECKU POrpecc U perpecc,
apomop}o3, uaroamanrarus, oomas
JereHepanus, aganTUBHAs paJHalysl.
XapakTepu3oBaTh (POPMbI IBOJTIOLIMH.
BoisaBisats apomMopd o361 U
MIM0AJaNTallN Y PACTEHUUN U
KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYECKUN Mporpecc
1 OMOJIOTHYECKU perpecc, apoMopdos,
M0 AN Tallui0 U OOIITYIO
JETEHEPALINIO.

BBIABIIATH B3aMMOCBSI3U MEXKY MY TSIMH
Y HaIlpaBJICHUSIMU HBOJIFOLIUU

Y PACTEHUH U )KUBOTHBIX

HUToro yacos nmo reme
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Tema 2. Bo3HUKHOBeHUE U pa3BUTHE KM3HHU HA 3eMJie

2.1 | Uctopust Ku3HHA

Ha 3eMJIe U METO/IbI
€€ U3y4eHUs.
['unoressr
IIPOUCXOXKICHHUS
KU3HU Ha 3emiie

2

JloHay4HBIE IPEICTABIICHHUS

0 3apOKIeHUU XU3HU. HayuHbie
TUIIOTE3bl BOBHUKHOBEHHUS dKU3HU

Ha 3emuie: a0MOTeHE3 U TAaHCTICPMUSL.
XUMHAYECKAS] IBOJFOIMA.
AOGUOTeHHBIN CUHTE3 OPraHUYECKUX
BEILIECTB U3 HEOPTraHUYECKUX.
DKCIEPUMEHTAIBHOE MTOATBEPKICHNE
XUMHYECKOU IBOJIOLINH.
HauanbHbie 3Tanb 6M0I0TMYeCcKon
sBomonuu. ['unoresa PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHUE MPOTOKJIETKH.
[lepBbie KJIETKH M UX HBOIIOLMSL.
@opMHUPOBAHNE OCHOBHBIX IPYIII
YKUBBIX OPTaHU3MOB.
Jemoncmpayuu:

Ilopmpemuoi.

®@. Peau, JI. ITactep, C. Mumnep,

A. W. Onmapumn, I'. FOpu.

Tabnuywl u cxemwvl: « BO3HUKHOBEHHUE
CoJHEYHOM CHCTEMBIY,

«Pa3BuTHE OPraHUYECKOIO MUPaY,
«PactutenbHas KieTkay», « KupoTHas
KJeTkay, «[Ipokapuoruueckas
KJIIETKa»

PackpbiBaTh coqiepskanre TEPMUHOB U
MOHATUI: KpEalMOHU3M, a0OHMOTEHE3,
BUTAJIN3M, MTaHCTIEPMUS, OMOII033,
KoalepBarhl, MPOOUOHTHI, CHUMOMOTEHE3.
XapaxkTepu3oBaTh METO/IbI U3yUCHHUS
MCTOPUYECKOIO MPOIILJIOro 3eMJIH.
[lepeuncnsaTb OCHOBHBIE 3TAMbI
XUMHUYECKON 1 OMOJIOTHYECKOMN
HBOJIFOLIHH.

N3narats coaep:kaHue ruroTe3 U TEOPUid
BO3HUKHOBEHUS KM3HU HA 3eMJie
(kpealimoHn3Ma, CaMOIIPOU3BOJILHOTO
3apoKJIeHUs] (CTIOHTAHHOTO),
nancrepmuu, runote3sl PHK-mupa).
OnuceiBaTh 3kcniepuMenTsl C. Muiepa
u ['. FOpu no nonyyeHuro OpraHu4ecKux
BEILIECTB U3 HEOPTaHUYECKUX MyTEM
a0MOreHHOTO CUHTE3a
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2.2

OCHOBHBIE 3TaIIbI
SBOJIIOIIAHN
OpPraHUYECKOI0 MUpa
Ha 3emJie, pa3BUTHE
KU3HU 110 dpaM U
nepuoiam

PazBuTHe )xn3HM Ha 3eMiie IO Apam U
nepuosiaMm. Karapxeit. Apxerckas

Y IPOTEPO30KMCcKas 3pkl. [1aneo3oiickas
apa u e€ nepuoIbl: KEMOPUNHCKUH,
OPAOBUKCKHUH, CUITyPUHUCKHM,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
IIEPMCKH.

Me3so30¥cKas 3pa U €€ IEPUOIBL:
TPUACOBBIN, FOPCKUM, MEJIOBOM.
Kalino3olickas 3pa v €€ mepuo/Ibl:
MajJe€0r€HOBBIN, HEOTCHOBBIH,
AHTPONOTEHOBBII.

XapakTepucTUKa KJinMara u
TEOJIOTUYECKUX ITPOLIECCOB. OCHOBHBIE
3Tarbl 3BOJIIOLINN PACTUTEIIBHOTO U
KUBOTHOTO MUpa. ApoMop(h 036l

y pacTeHuil ¥ )kUBOTHBIX. [ losiBIeHUE,
pacuBET U BBIMUPAHHUE TPYIIN KUBBIX
OpPraHu3MOB.

Jemoncmpayuu:

Tabauywl u cxemwl: «Pazputne
OPTaHUYECKOTO MUPay,
reOXpPOHOJIOTHYECKas TA0IUIA;
KoJuteKust «@OpMbI COXPaHHOCTH
MCKOTIAEMBIX KUBOTHBIX U PACTEHUIN.
Jlabopamopnvie u npakmuyeckue
pabomor:

PackpbIBaTh coiepxaHue TEPMHUHOB U
MOHSATHI: 30H, 3pa, IEPUO/I,
apoMop(03bl, UNO0ATANTALINH.
3HaTh MOCIEA0BATEILHOCTD Y0HOB:
KaTapxeu, apxeu, mpoTepo30H,
(dhaHepo3oii; 3p: apxeickas,
IIPOTEPO30MCKAsL, MAIIEO30MCKas,
ME3030MCKast, KAMHO30MCKast; IEPUOJIOB:
KeMOPHUICKUI, OPTOBUKCKHIA,
CUITYPUHCKHU, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, IIEPMCKH,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
[TAJIEOTCHOBBIN U HEOT€HOBBIN,
AHTPOIIOT€HOBBIN.

XapaKkTepu30BaTh OCHOBHBIE COOBITUS
B Pa3BUTHUH OPTAHUYECKOTO MUPA

I10 9paM U EPUOIaM I'€0JIOTMYECKON
HCTOPUU; dTAIlbl PA3BUTHUS
PACTUTENBHOTO U JKUBOTHOT'O MUPA.
Boinenuts riaaBHbie apoMop(o3bl
pacTeHU U )KUBOTHBIX.

CpaBHuBaTh MeX Iy COOOM
IIPEICTABUTENIEN CUCTEMATHUECKUX
IPYII OPTaHU3MOB, BBISIBIISTH YEPTHI
YCIIO’)KHEHUS U IPUCTIOCOOJIEHHOCTH
K YCJIOBUSIM >XKU3HU
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[TpakTuueckas padota Ne 1. «3yuenue
HCKOTIAEMBIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJJIEKIIUSX).

DKCKypcus « IBOJIIOIHUS OPraHUYECKOTO
Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WM KpaeBEAYECKUM My3ei)

2.3 | CoBpemeHHast Cucrtema OpraHu4ecKoro Mupa Kax PackpbIBaTh cosiep>kaHNE TEPMUHOB U
cucrema oTpaxkeHue 3Borounuu. OCHOBHBIE MOHSTHI: CHCTEMATHKa, HICKYCCTBEHHAs U
OpPraHUYECKOro MUpa CUCTEMAaTHUYECKUE TPYIITbI OPTaHU3MOB. | €CTECTBEHHAs KJIaCCU(PUKALMsL, OMHApHas

Jemoncmpayuu: HOMEHKJIaTypa, TPUHLIUI

Tabauyst u cxemwvr: «CoBpeMeHHAs HCPAPXUIHOCTH.

CUCTEMa OPraHUYECKOTO MHUPA» XapakTepru30BaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOT0 MHUpa

2.4 | DBomonus 4eIoBeKa OBOJIIOLIMS YETOBEKA. AHTPOIIOIOTUS PackpeiBaTh cozepxanne TEPMUHOB U
(aHTpOmIOTEeHE3) KaK Hayka. PazBuTue npeacraBieHuin MOHSITHIA: aHTPOTIOJIOT I, AHTPOIIOTEHES,

0 MPOUCXOKJIEHUH YenoBeKa. Metozsl
W3Yy4YEeHHUsI aHTponorene3a. Cxoncrsa u
pazinuyusl 4eJ0BEKa U KUBOTHBIX.

CucreMaTHYECKOE TMOJIOKEHHE YSJIOBEKa.

Jemoncmpayuu:

Ilopmpemuwi: Y. [lapBuH.
Tabauywvt u cxemot: «CpaBHEHUE
AHATOMHUYECKUX YEepPT CTPOECHUS
YEJIOBEKA M YEJI0BEKOOOPa3HbIX
00e3bsHY.

Obopydosanue: CIETIKU WIN

N300paXKeHHs] KAMEHHBIX OPYIUi

yesoBek pazymHbii(Homo sapiens),
MPSIMOXO0KJIEHUE, BTOPasi CHTHAJIbHAS
cucrema.

[lepeuncnaTh 3a/1a4yu aHTPONOJIOTHH,
ATallbl CTAHOBJICHUS Y Pa3BUTHS
MPEACTABICHUIN O TPOUCXOKIECHUN
YeJIoBeKa.

N3marate OCHOBHBIE TOJIOKEHUS
teopun Y. JlapBrHa, KpUTUUECKU
OIICHUBATh HEHAYYHYIOUH(POPMAITHIO
O TIPOUCXOXKJICHUU YEIIOBEKA.

3HATh CUCTEMATUYECKOE MOJIOKEHUE
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NIEPBOOBITHOTO YEJIOBEKA: KAMHH-
qyomepsl, pyouia, ckpebiia

Bua Homo sapiens, mepednciisite ero
MOp(]oIoro-aHaTOMUYECKHE TIPU3HAKU
pa3HOro YpOoBHs (THII, KJIACC, OTPS/

u Jp.).

YcTaHaBIMBaTh YEPTHI CXO/ICTBA U
pas3Inymii 4YeJ0BeKa U )KUBOTHBIX.
OOBSCHATD U OLICHWBATH 3HAYCHHC
HAYYHBIX 3HAHUU O IPOUCXO0XKICHUN
qesIoBeKa JIJIS MIOHUMAHKsI MEeCTa M POJIH
YeJIOBeKa B MPUPOJIC

2.5

JIBHKYyIIIE CUITBI

(axTopsr)
aHTpOIIOTeHe3a

JIBrokytue cuibl ((hakTophl)
a"tpornoreHe3a. Hacnencrsennas
M3MEHYUBOCTH M €CTECTBEHHBIN OTOOD.
OO01iecTBEeHHBIN 00pa3 )KU3HHU,
M3TOTOBJICHHUE OPYIUN TPYyAa,
MBIILLICHHE, PEYb.

Jemoncmpayuu:

Tabauysl u cxemvl: «CpaBHEHHE
AHATOMHYECKUX YePT CTPOCHUS YEIOBEKa
U 4eJIOBEKOOOPpa3HbIX 00€3bsIHY,
«OCHOBHBIE MECTa MaJICOHTOIOTUYECKUX
HaXOJO0K MPEIKOB COBPEMEHHOTO
YeJI0BeKay.

O0opyoBaHKe: MYJISIKA
«IIpoucxoxeHue yemoBeka
(MaIeoHTOIOTMYECKIE HAXOIKH )»

PackpbiBath cosiepskaHre TEPMUHOB U
MOHATUH: (haKTOPBI aHTPOIIOTeHE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEYb,
OpyAHfHAS TEeITEITbHOCTD,
noJIMMoppu3m.

XapakTepu30BaTh ABMKYIIHE CHITBI
(dakTOphI) aHTpOIIOTEHE3A:
OMOJIOTUUECKHE U COI[UATbHEIC,
CpaBHUBATH UX MEKIY COOOM
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2.6

OCHOBHBIC craauu
OBOJIIOINH YCJIOBCKA

OCHOBHBIE CTaJIMU U BETBU 3BOJIIOLIUA
YeJI0BEKa: aBCTPAJIONUTEKH, UenoBek
yMebii, YenoBeK NpsiMOXOISIIIAN,
YemoBek HeaHAEPTAIBCKUM, YeIoBEK
Pa3yMHbIM COBPEMEHHOTO THIIA.
Haxonxu nckomnaempix OCTaHKOB,
BpEMs CYILIECTBOBaHUs, 001acTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO
MO3Ta, 00pa3 KU3HU, OPYIUsL.
Jemoncmpayuu:

Tabauywl u cxemwvl: «OCHOBHBIE MeCTa
MaJICOHTOJIOTUYECKUX HAXOOK MPEIKOB
COBPEMEHHOT'0 YEJIOBEKaY,
«/lpeBHenmue moan», «/pesHue
oy, «IlepBble COBpEMEHHBIE JIFOINY.
OO6opynoBanue: MyJIsiKU
«IIpoucxoxaeHue 4yenoBexa (OrCThI
aBCTPAJIONUTEKA, MTUTEKAHTPOIIA,
HEeaHJIepTaJIblia, KPOMaHbOHIIA); CICTTKU
WU U300pakeHUs KAMEHHBIX OpyIuid
NEePBOOBITHOTO YEJIOBEKA: KAMHHU-
qorrmepsl, pyousna, ckpediia

PackpbiBaTh cojiepkaHie€ TEPMUHOB U
ITOHATHN: aBCTPAJIOIIUTEK, YEITOBEK
YMEJIbIN, YEIIOBEK MPAMOXOIALINHT,
HEaHJepTajel, KPOMaHbOHEII,
HEOJIUTUYECKAsi PEBOJIIOIIUS,
MePBOOBITHOE UCKYCCTBO.

XapakTepu3oBaTh U CPAaBHUBATH MEKTY

c000i1 OCHOBHBIE CTAIUU 3BOJIOLUU
YesI0BeKa: XPOHOJIOTMYECKHUI BO3pacT,
apeaj pacpoCTpaHeHus1, 00bEM
rOJIOBHOT'O MO3ra, 00pa3 >KU3HU U

opyaus Tpyaa

2.7

UYenoseveckne pachl
U TIPUPOJIHBIE
aJlanTanuy 4e0BeKa

Yenoseueckue pacbl. OCHOBHBIE
OOJIbIINE pachl: EBPONIECOUTHAS
(eBpazuiickas), HErpo-aBCTPAIOUAHAS
(3KBaTOpHUAIIbHAS ), MOHTOJIOUTHAS
(a3uaTcko-aMepUKaHCKasi ).

PackpeiBaTh conep:xkaHue TEPMUHOB
Y [IOHATHM: pachl, pacOreHes, Colual-
JApBUHU3M, PACU3M, METUCALIUS.
XapaxkTepu3oBaTh U CPABHUBATH
IIpencraBureneil 4eI0BEYECKUX pac,
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UepTsl IPUCHOCOOICHHOCTH
MpeACTaBUTEICH YETOBEUECKUX pac

K YCJIOBHUSAM CYIIECTBOBaHUS. EAMHCTBO
yenoBeyeckux pac. Kpuruka
COLMAIBHOTO JJAPBUHU3MA U pacu3Ma.
Jemoncmpayuu:

Tabnuywl u cxemol: «YenoBeueckue
pacen

PacKpbIBaTh MPUYKUHBI 1 MEXaHU3MBI
pacoreHesa, epeurcisaTh U IPUBOAUTH
IPUMEPDI MPUCTIOCOOTCHHOCTH YeTIOBEKA
K YCJIOBUSIM CPEJIbl, PUMEPHI
MIPUCIIOCOOUTENHHOTO 3HAYCHUS
PACOBBIX MPU3HAKOB.

Jloka3pIBaTh €AMHCTBO Buaa Homo
sapiens, HayYHyI0 HECOCTOSTEIbHOCTh
PaCOBBIX TE€OPHUU, UAECH COLUAIBHOTO
JapBUHHU3MA U pacu3Ma

HUToro 4yacos nmo reme

9

Tema 3. Opranu3Mbl 4 OKpY Kalouas cpeaa

3.1 | Dkojorus Kak Hayka 1 DKoJIOrus KaK HayKa. 3a/iauu v pa3fensl | PackpbiBaTh coaepkaHuE TEPMUHOB U
AKOJIOTHH. MOHSTHI: KOJIOTHS, ITOJIEBbIE
MeTomp! SKOJTOTHYECKUX UCCTCIOBAaHUNA. | HAOIIOACHUS, IKCIIEPUMEHTHI,
DKOJIOTHYECKOE MUPOBO33PEHHE MOHUTOPHUHT OKPYXKAIOILEH CPEeIbl,
COBPEMEHHOTO YEJIOBEKA. MOJICJIUPOBAHUE, IKOJIOTHUECKOE
Jemoncmpayuu: MHPOBO33PEHHE.
TIopmpemul: A. I'ym0607bT, ITepeuncnsaTh 3aaa4m SKOIOTHUH, €€
K. ®@. Pynbe, O. 'ekkens. pas3zensl U CBA3U C APYTUMU HAyKaMHU.
Tabauywl u cxemor: xapta «lIpupoansie | XapakTepru3oBaTh METOIBI
30HBI 3eMJIN» HKOJIOTMUYECKUX UCCIIETOBAHUM

3.2 | Cpensl oOuTaHus u 1 Cpenpl oOuTaHust OPraHu3MOB: BOJHAS, PackpbiBatTh cojiepKaHue TEPMUHOB

HKOJIOTMYECKHE
(akTopsI

HA3eMHO-BO3/yIIIHAs, TOYBEHHAS,
BHYTPH-OpTaHU3MEHHAsI.
DKkoJnoruyeckue PakTopsl.
Kinaccudukanus 5Koa0ruueckux

Y TIOHSTHUI: cpelia OOUTaHuUs,
AKOJIOTHYeCKre (HaKTOPHI,
OMOJIOTUYECKHUIM ONITUMYM,
OTrpaHUYMBAIOIINNA (JIMMUTUPYIOLLININA )
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bakTOopoB: abMOTHYECKHE, OUOTHYECKUE
U aHTPOIOTEHHBIE.

JleiicTBHE HKOIOTMUYECKUX (PAKTOPOB

Ha OpraHU3MBbI.

Jemoncmpayuu:

Tabauywl u cxemol: «Cpenbl OOUTaHUS
OpPraHU3MOBY

dbaxkrop.

XapakTepu30BaTh yCIOBUS CPEIl
oOWTaHUs OPTraHNU3MOB;
KJIaCCU(PHUITMPOBATh U XapaKTEPH30BaTh
AKOJIOTHYECKUE (haKTOPHI: AONOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTCHHBIC.
OnuceIBaTh I€HCTBUE DKOJIOTMYECKHUX
(hakTOpOB Ha OPraHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHHUS U )KHU3HEICITCIHHOCTH
PACTEHHI U )KUBOTHBIX Pa3HBIX Cpe/T
oOHnTaHUI

3.3

AlOuoTnyeckue
(bakTopsI

AbGuotuueckue (pakTopshl: CBET,
TeMIlepaTypa, BJIaKHOCTb.
doronepuoamnsm. [Ipucnocodenus
OpPraHU3MOB K JIEHCTBUIO a0MOTHYECKUX
dakTopoB. buosiornyeckue puTMsI.
Jemoncmpayuu:

Tabauyst u cxemvl: «POTONIEPUOTUIM.
Jlabopamopnuvie u npakmuueckue
pabomol:

Jlabopatopnas padota Ne 3.
«Mopdomornyeckue 0COOEHHOCTH
pacTeHUM U3 pa3HBIX MECT OOUTAHUS.
JlaGoparopnas pabota Ne 4. «BrnusiHue
CBETa Ha POCT U PA3BUTHE YSPCHKOB
KoJIeyca»

PackpbiBath coqiepskanre TEPMUHOB U
MOHATUH: abnoTHYeCKHue (PaKTOPHI,
dhoToneproan3M, OMOJIOTHYECKUE
PUTMBL.

AHanM3upoBaTh JCHCTBUE CBETA,
TEeMITepaTyphl, BIQKHOCTHA Ha OPTaHU3MBI
Y TIPUBOJIUTH MIPUMEPHI
MPUCTIOCOOJICHHOCTU OPTaHU3MOB.
[TpoBoaUTE OMOIOTHYECKUE HAOTIOACHUS
1 0(OPMIISITH PE3YJILTATHI IPOBENEHHBIX
HaOJIOICHU
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3.4 | buornueckue buotuueckue gpaktopsl. Bub PackpriBaTh copepkanue TEpMUHOB
bakTopsl OMOTHYECKHUX B3aUMOICHCTBUM: Y TIOHATHI: OnoTHYeCKHue (PaKTOpHI,
KOHKYPEHIIUSA, XUITHUYECTBO, CAMOMO3 U | XUIITHUICCTBO, ITAPA3UTH3M,
ero gopwmsl. [lapazutusm, Kkooneparusi, KOHKYPEHIIUS, MyTyajau3M, CAMOHO3,
MyTyajn3M, KOMMEHCAIU3M KOMMEHCAIN3M, HaXJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUYECTRO). KBapTUPAHCTBO, aMEHCAJIU3M,
AMeHcanu3M, HEUTPAIU3M. HEUTPAIU3M.
3HaYeHHE OMOTHYECKHUX XapakTepu3oBaTh OMOTHICCKHE
B3aMMOJECHUCTBUMN JIJIS CYIIECTBOBAHUSA (haKTOpHI U BUIBI B3AaMMOOTHOILICHUM
OpPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX. | MEKIy OPraHU3MaMHU; IPUBOIUTH
Jemoncmpayuu: MIPUMEPHI B3aUMHOM
Tabnuywvt u cxemol: «l1nieBbIe SN MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXTYy COOOM BHUIBI
OMOTHYECKHUX B3aUMOIACHCTBUI
OPTaHU3MOB
3.5 | Dkxonornueckue DKOJOTMYECKUE XapaKTEPUCTUKU PackpriBaTh conepxaHre TEpPMUHOB U
XapaKTEPUCTUKU nonyisiuuu. OCHOBHBIE MMOKa3aTeIn TOHSTUM: TIOMYJISIINS, YACIICHHOCTb,
BU/JIA U TIOMYJISIIAA MOMYJISILUU: YACIEHHOCTb, IJIOTHOCTb, IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTD,

POXKJ1a€MOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHaMuka 4ucieHHOCTH
NOMYJISIUMU U €€ PeryJisaiusl.
Jemoncmpayuu:

Tabauysl u cxemwl: «llomynsmmy,
«3aKOHOMEPHOCTH POCTa YUCIIEHHOCTH
HOMYJIALNUA UHPY30pUU-TY(DETBKI.
Jlabopamopmuwie u npakmuueckue
pabomot:

MIPUPOCT, MUTPALINS], TUHAMUKA
YUCJIEHHOCTH MOIYJISILUU.
XapakTepru30BaTb OCHOBHBIE MIOKA3aTEIN
1 DKOJIOTUYECKYIO CTPYKTYPY
MONYJISILIUN; ONUCHIBATH MEXAHU3MBI
PEryJIALMY YUCIEHHOCTH MOITYJIS AN
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[Ipaktuueckas padora Ne 2. «Ilojmcuér
IJIOTHOCTH MOMYJISIIMNA Pa3HbIX BUIOB
pacTeHui»

HUToro 4yacos nmo reme

5

Tema 4. Coo01ecTBa H YKOJOTHYECKHE CHCTEMBI

4.1 | CoobmrectBa 1 Coo00111ecTBO OPraHu3MOB — OHOIIEHO3. PackpsiBaTh copiep:KaHUuE TEPMUHOB U
OpraHU3MOB CTpyKTypbl OMOLIEHO3a: BUI0Bas, MOHATUI: OMOLIEHO3, 3KOCUCTEMA,
POCTPAHCTBEHHAs, TpoPuUecKas OMOTeO0lIeHO3, BU/IbI-JOMUHAHTHI,
(nmuieBasi). Buabl-10MUHAHTEI. HKOJIOTUYECKas HUIIA.
CBsi3u B OHoOIICHO3E. XapakTepu3oBaTh OMOIIEHO3
Jlemoncmpauuu: (coo0111eCTBO), €T0 BUOBYIO,
Tabnuywvl u cxemol. «I1umeBpIe TN, IPOCTPAHCTBEHHYIO M TPOYUUIECKYIO
«bHOLIEHO3: COCTAaB U CTPYKTYpPa». CTPYKTYDBIL.
Obopyoosanue. MOEITb-aIITUTHKALINASL OOBACHATE POJTH KOMIIOHEHTOB
«Tunu4nble GHOLEHO3bD»; TepOapuii OuOLEHO3a B MOVIEPKAHHU €10
«PacturenbpHbIe COOOIIECTBAY; CTPYKTYPBI M CYIIECTBOBAHMA
KoJuIeKIus «bruoneHos3» Ha OTpCACICHHOM TCPPHTOPHH.
OOBIACHATH OMOJOTUYECKUM CMBICIT
SAPYCHOCTU U JJUCTOBOW MO3AUKHU.
CpaBHHMBaTh KOMITOHEHTHI OMOIIEHO30B,
WX BUJOBYIO, TIPOCTPAHCTBEHHYIO U
Tpoduueckyro CTpyKTYpBI, CBI3H MEXKITY
OpraHu3MamMu
4.2 | DKOCUCTEMBI U 2 DKOJIOTHYECKUE CUCTEMBI (IKOCUCTEMBI). | PackprIBaTh copepikaHue TEPMHHOB U

3aKOHOMEPHOCTH UX
CYLIECTBOBaHUS

IToHsTHE 00 DKOCHUCTEME U
OHOreoIEHO3E.
OYHKIMOHATILHBIE KOMITOHEHTHI

MMOHATHH: DKOCUCTEMA, OMOT€OLIEHO3,
TIPOAYIICHTHI, KOHCYMEHTHI, PSyIICHTHI,
TpoHUUYECKUE YPOBHH, ITUIIICBAs
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HKOCUCTEMBI: MPOIYIICHTHI, KOHCYMEHTHI,
PEAYLEHTHI.

KpyroBopor BemiecTB u moToK SJHEPTUU
B DKOCHCTEME.

Tpoduueckue (TumeBsie) ypoBHU
sKkocucTeMsbl. [luieBbie enu u ceTu.
OcHOBHBIE MOKa3aTEIN IKOCUCTEMBL:
O6romacca, MpoTyKIus. DKOJIOTUYECKUE
MUPAMUJIBL: TTPOAYKIIUU, YUCIIEHHOCTH,
o6uomacchl. CBOMCTBA HKOCUCTEM:
YCTOMYUBOCTb, CAMOPET YIS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpemuwi: A. JIx. Tencnn,

B. H. Cykaués.

Tabnuyst u cxemor.: «IIpupoaHbie
coobmecTBay, «Llermu muTaHms,
«IKOJOTNYECKAS TUPAMUIA»

LEIb U CETh, SKOJIOITMYECKHE

U paMHu/Ibl, OnoMacca, NpOayKIIHs,
CYKIIECCHSI.

XapakTepHu30BaTh CBOMCTBA SKOCUCTEMBI
(e€ crtocOOHOCTD K JUTUTEIHBHOMY
caMOMOJIJIEP>KaHUI0, OTHOCUTEIHHO
3aMKHYTBIA KPYTOBOPOT BEIIECTB,
HEOOXOMMOCTh TOTOKA SHEPTHUH).
CpaBHUBaTh NaCTOUIIHBIC U IETPUTHBIC
MUIIEBbIC IENH, TPOPUUECKUE YPOBHU
HKOCUCTEMBI.

Paznuuate nupaMuibl poIyKIny,
MAPAMUJIBl YUCIIEHHOCTH Y TUPAMHU/IbI
OMOMAacCCHI.

CocTaBisTh 1€MW U CETH MUTAHMUS.
IlepeunciiATh CBOMCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALIMS,
pa3BuTHe (CyKIeccus).

OnuchIBaTh MEXAHU3M MOJJIEPKAHUS
PABHOBECHS B SKOCUCTEMAX.
XapakTepu3oBaTh CYKIIECCUH, BBISBIISITH
MPUYHUHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM

4.3

[Ipuponnsie
JKOCHUCTEMBI

[IpupoHBIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03EP.
DKOCHUCTEMA XBOMHOTO WJIN
IIMPOKOJMCTBEHHOTIO JIeCa.

PackpsiBaTh conepkaHre TEpPMUHOB U
TOHSITUIA: BOJAHBIE DKOCUCTEMBI,
OMOTEO1IeHO3bI, (PUTOTIAHKTOH,
300IUIAHKTOH, OEHTOC, TYMYC.
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Jemoncmpayuu:

Tabauywl u cxemvl: « IKOCUCTEMA
IITUPOKOJIMCTBEHHOTO JIecay,
«KocucTeMa XBOMHOIO JIecay,
«buorneHo3 BogoéMay.

Obopyodosanue: TepOapyn U KOJUICKIIUH
PaCTEHHI U JKUBOTHBIX,
pUHAJJISKAITNX K Pa3HbIM
AKOJIOTUYECKUM TPYIIIaM OJTHOTO BUAA

[TpuBOAUTE IPUMEPHI IPUPOTHBIX
HKOCUCTEM CBOEH MECTHOCTH.
CpaBHUBaTh Ha3eMHBIE U BOJIHbIC
HKOCUCTEMBI; OPraHU3Mbl, 00pa3yrolue
pasHble Tpo(uuecKre YpoBHU

4.4 | AHTpOTNIOTEeHHbBIE AHTPOIIOT€HHBIE YKOCUCTEMBI. PackpbiBath copepkaHne TEPMUHOB U
HKOCUCTEMBI ATPOIKOCUCTEMBI. MOHSTHI: aHTPOIIOTEHHAs SKOCUCTEMA,
YpboskocucreMsl. buonoruueckoe u arpod’KocCUcTeMa, ypOoIKocUcTeMa,
X03IMCTBEHHOE 3HAUCHHUE OonopazHooOpasue.
arpo’KOCUCTEM U YPOOIKOCHUCTEM. XapakTepu3oBaTh arpOIKOCUCTEMBI U
buopasznoobpasue kak paxtop ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
YCTOMYMBOCTH SKocucTeM. COXpaHEHUE CYLIECTBOBAHUS.
OMOJIOTUYECKOTO pa3HOOOpa3us [IpuBOIUTH TPUMEPHI AHTPOTIOTEHHBIX
Ha 3emuie. AKOCHCTEM CBOEH MECTHOCTH, OITUCHIBATH
ﬂeMoncmpauuu: HUX BUJOBOM COCTaB U CTPYKTYpPY.
Tabauyvt u cxembl: KATPOLICHO3Y. CpaBHUBATb COCTAB U CTPYKTYPY
Obopyoosanue: komnekuusa «Bpeaurenu | NIPUPOAHBIX SKOCHCTEM U
BKHEHIIINX CEIbCKOXO03MCTBEHHBIX arpod3KOCHCTEM, arpOSKOCHUCTEM 1
KyJBTYP» ypOosKOCHCTEM
4.5 | buocdepa — VYuenue B. U. Bepuanckoro o 6uocdepe. | PackpriBaTh comepikaHue TEPMUHOB H
riodanpHas I'panuiiel, cocTaB U CTPYKTypa NOHATHI: Ouocdepa, )KMBOE BEILIECTBO,
AKOCUCTEMA 3eMITU o6uocgepsl. )KrBoe BELIECTBO U €ro JTMHAMHYECKOE PaBHOBECHE.

dbynkiu. Ocodennoctu 6uocheps! Kak

OuenuBath Bkiaja B. 1. BepHajackoro
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IJ100aIbHON 3KOCHUCTEMBI.
JlnHaMn4ecKoe paBHOBECUE U 00paTHas
CBsI3b B OMocdepe.

Jemoncmpavuuu:

Iopmpemuwi: B. 1. BepHaackuii.
Tabauysr u cxemor: «O0MAA CTPYKTYpA
ouocheps», «PacpocTpaneHue KU3HA
B Onocdepe», «O30HOBBIN SKpaH
ounochepb»

B CO371aHuE yUeHus o onocdepe.
Xapaktepu3oBath coctaB Ouochepsl,
(byHKIMU )KUBOTO BeriecTBa Onochepsl
U ONpeAeIsITh (Ha KapTe) 00JI1acTH ero
HAuOOJBILIETO PACTIPOCTPAHCHHUS.
[TpuBOAUTE TIPUMEPHI TTPOSBICHUS
GbyHKIHMI )KMBOTO BelecTBa Ouochepsi,
OMOTEOXUMHYECKOU eI TeTHHOCTH
YeJI0BeKa.

[lepeuuncasaTs 0coOeHHOCTH OUOChEpbI
KaK rJ100a1bHOM 9KOCHCTEMBI 3eMIIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTsl BelecTB u PackpbiBaTh coneprkaHue TEpPMUHOB U
CYILIECTBOBaHMS OMOTeOXUMHUYECKHUE IIUKIIBI DJIEMEHTOB MOHSTHUH: 1IEJTOCTHOCTH Ouochepsl,
oumocdepsl (yriepona, a3ora). KPYrOBOPOT BEIIECTB,

3oHanbHOCTH OMocheprl. OCHOBHBIE OMOreOXUMHUYECKHUE ITUKITBI

OMOMBI CyIIN. AJIEMEHTOB, 30HAIBHOCTH OMOCdephl,

HMemoncmpayuu: OMOMBI.

Tabauywvt u cxemot: «KKpyroBopor OnuckiBaTh KPYroBOPOT BEILECTB,

yrjiepoia B 61/10(;(1)epe», «pr1“OBOp0T OMOreOXUMHYECKUE IIUKJIBI a30Ta U

a30Ta B IIPUPOJEH yriepoza B buocdepe.
OOBICHATH TPUYUHY 30HATLHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepu30BaTh OCHOBHBIE OMOMBI
CYIIH 3eMJIH

4.7 | YenoBeuecTBO YenoeuecTBo B Onochepe 3emiu. PackpsiBaTh coqiepKaHE TEPMUHOB U

B Onocdepe 3emiu

AHTPOTIOreHHbIC H3MEHEHUS
B O6mocdepe. ['modanpabIC

MOHSTUI: aHTPOIOTCHHbBIE U3MEHEHMUS,
HKOJIOTUYECKUN KPU3HC, TII00ATHHBIC
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HKOJIOTUYECKUE TPOOIIEMBI.

Jemoncmpayuu:

Tabauywt u cxemwr: «lIpumepHbie
AHTPOIIOT€HHBIE BO3JICHCTBHSI

Ha [Ipupoay», « BakHelIme HCTOYHNKH
3arpsi3HEHMS BO3yXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHewIIas
cocrasJsiroas onoceprbn, «PakTopbl
Jerpaganuu nousy, «[lapHukoBbIi
ahpexT», «PaKTOPhI paIUOAKTUBHOTO
3arpsizHeHus onochepri»; Kpacnas
kHura P®, nzo0paxxeHust OXpaHsIeMbIX
BUJIOB PACTEHHUI U KUBOTHBIX

POOJIEMBI.

XapakTepu3oBaTh OHOCHEPHYIO POIH
YeJIoBeKa.

[TpuBOAMTH MPUMEPHI AHTPOTIOTCHHBIX
u3MeHeHui B ouocdepe. OreHnBaTh
MOCIICACTBHSI 3aTPS3HEHISI BO3AYIITHOM,
BOJIHOM CpeJIbl, U3BMEHEHUS KIIMMaTa,
COKpallleHust OMopazHooOpaszusl.
®opmynupoBaTh COOCTBEHHYIO TTO3HIIUIO
10 OTHOILICHHIO K TJI00AJIbHBIM U
PETHOHATBLHBIM SKOJIOTHYCCKAM
npobiieMaM, apryMEHTUPOBATh CBOIO
TOUKY 3peHus. Ha3pIBaTh NpUYUHBI
MOSIBJICHUS PUPOI0O0X PAHHOU ITHKH,
pacKpbhIBaTh 3HAYCHHE TIPOTPECcca IS
IIPEOJO0ICHHSI SKOJIOTHUYECKOTO
KpHU3uca

4.8

Cocy1iecTBOBaHHE
IPUPOJIBI U
YeII0BEYECTBA

CocyuiecTBoBaHME NPUPOIBI U
yenoBeyecTBa. CoxpaHeHUE
Ouopa3zHooOpa3usi Kak OCHOBA
ycTounBocTH Onochepsl. OcHOBa
PaIrMOHAIBHOTO YIIPABICHUS
IPUPOAHBIMU PECYPCAMU U UX
MCIOJIb30BaHue. JlocTrmkeHHs OMOJIOTHH
U OXpaHa Ipupojsl. Jemoncmpayuu:
Tabauyvt u cxemwvi: «buocdepa u
YEIIOBEK)»

PackpeiBath conepkaHue TEpPMUHOB U
MOHSTUI: PALMOHAIIBHOE
IIPUPOIOIIOIB30BAHUE, YCTOMUUBOE
pa3BUTHE, KOIBOJIIOLUS.
XapakTepru30BaTh pALIMOHAIBHOE
WCTIOJIb30BAHUE MPUPOIHBIX PECYPCOB;
OCHOBHBIE MOJIOKEHUSI KOHLETIIIUU
YCTOWYHUBOTO PA3BUTHUSA
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HUToro yacos 1o reme

Pe3epBHOe Bpems

OBIIEE KOJIMYECTBO
YACOB IO ITPOTPAMME

34
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MNOYPOYHOE IVIAHUPOBAHHUE 10 KJIACC 2025-2026 y4. roa 6a30Bblii ypoBeHb

KoauuecTBO 4acoB

JIeKTPOHHbIE
Ne IMpakTuyeckne undpoBbIe
i Tema ypoka Beero KO;‘TPO'“"H“‘" pagoT” " o06pasoBaTeJbHbIE
a0opaToOpHBI
padoThI gaﬁggm OpHbIE pecypeb
but6mmoreka [JOK
1 1.buosnorus B CI/IUCTeMe HayK. MeToapl 1 https://m.edsoo.ru/863e61
MMO3HAHUSI )KUBOU ITPUPOIBI 2
2.buosiornveckue CUCTEMBbI, MPOIECCHI U UX
bubmuorexa [IOK
2 I,/}quHHe' Hpaxmuecrasn padoma Nel. 1 0.5 https://m.eds00.ru/863e61
'Hcnonv3oeanue pasiuunbix Memooos npu 29
usyuenuu ouonro2ueckux 0ovekmog"” =
. bubnuoreka [JOK
3 3. XuMuueckuii cocTas KiIeTKU. Boma u 1 https://m.eds00.ru/863e61
MUHEPATBHBIC COJTU 2
bubanoreka LIOK
4 benku. CocTaB u cTpoeHne 6€TKOB 1 https://m.edso0.ru/863e65
64
DepMeHTHl — OMOIOTHUECKHEe KaTallu3aTOPhI.
bu6nuorexa [IOK
5 Jlabopamopnan pya60ma Mo 1 «Hzyuenue 1 0.5 https://m.eds00.ru/863e67
Kamanumuyeckol akmueHoCmu (hepmernmos 4o
(Ha npumepe amuiazvl UIU Kamaidasvl)» -
bu6anoreka IIOK
6 Yrnesoasl. JInnuael 1 https://m.edso00.ru/863e6b
72
but6mmorexa [IOK
7 Hyxnennoseie kucnorsl. ATO 1 https://m.edso0.ru/863e6b
72
bu6nunoteka [IOK
8 VICTOpHA M METOIIbI H3YUCHHST KICTKH, 1 https://m.edso0.ru/863e6d

Kiterounas reopus

5¢c
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

bubnnorexa [JOK

9 Knetka kak 1esnoctHas )xuBas cucrema https://m.edso0.ru/863e68
70
CrpoeHue 3yKapuoTHYECKOM KIETKH.
Jlabopamopnas paboma Ne 2 « H3yuenue bu6muoreka [IOK
10 CMPOeHUs KIemOK pacmeHuil, HCUBOMHBIX, 05 https://m.edso0.ru/863e6e
2pubos u baxmepuii LOO MUKPOCKONOM HA 88
20MOBbIX MUKPONPENnapamax u ux onucauue
11 4.06meH Bemects. [InmacTudeckuii o0OMeH.
bub6mmoteka IIOK
12 ®dotocuHTE3. XEMOCHHTE3 https://m.edso0.ru/863e76
6C
bubmuorexa [IOK
13 DHepreTudeckuii oOMeH https://m.edso0.ru/863e7c
98
bubmnoreka IIOK
https://m.edso0.ru/863e6ff
14 Bbuocunres Oenka 0
https://m.edso0.ru/863e71
6c
15 Tpancasanus — 6uocuHTe3 Oernka
but6mmoreka [JOK
16 Hexnerounsle pOpMbI dKU3HU — BUPYCHI https://m.edsoo.ru/863e7aa
e
Koumponsnan paboma Nel no meme
17 «Xumuyeckuit cocmae Kiemku.
Kuzneoeamenonocmo Kiemxuy»
5. Kusznennwiii yuxn knemxu. Jlenenue kiemxiu.
Mumos. Jlabopamopuas paboma Ne 3 bubmmoreka [JOK
18 «Habnodenue mumo3sa 6 Kiemxkax KOH4uKa 0.5 https://m.edsoo.ru/863e7d
KOpewKa 1yKa Ha 20Mmoebix c4
MUKponpenapamax
19 @DopMBbl Pa3MHOKEHUS OPraHU3MOB bubmuorexa LIOK
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

https://m.edsoo.ru/863e79
6e

but6mmoreka [IOK

20 Meiio3 https://m.edso00.ru/863e79
6e
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIIETOK.
bubnunorexa LIOK
21 Onnonorsopenne. Jlabopamopnas paGoma Ne 0.5 https://m.edso0.ru/863e75
4 «H3yuenue cmpoerus noio8ulx Kiemox Ha 40
20MOBLIX MUKPONPENapamax» -
bubmnoreka IIOK
https://m.edso0.ru/863e81
22 WuauBuayanbHOE pa3BUTHE OPraHU3MOB b6
https://m.edso0.ru/863e83
le
- bu6mmoteka IIOK
23 6. ['eHeTnKa — HayKa O HACJICICTBEHHOCTH U https://m.edsoo.ru/863e 74
WU3MEHYMBOCTH 3
3aKOHOMEPHOCTH HACJICIOBAHUS TIPU3HAKOB Bubmorexa ITOK
24 ' https://m.edso0.ru/863e81
MonorudpuaHoe cKpelBaHue b6
but6mmoreka [JOK
25 JluruopusHOE CKpenmBanue. 3akon https://m.edsoo.ru/863e84
HE3aBHCHUMOTO HACJICIOBAHMSI IPU3HAKOB 36
CrerieHHOE HaCJIeJJOBaHHE TTPU3HAKOB.
Jlabopamopuas paboma Ne 5 « U3yuenue bubnmnoreka [JOK
26 Pe3yIbmamos MOHO2UOPUOHO20 U 0.5 https://m.edsoo.ru/863e86f
OUSUOPUOHO20 CKpewu8anust y Opo3oqhuivbl Ha 2
20MOBLIX MUKPONDENapamax»
I'eneruka nosa. HacinegoBanue mpu3HaKkoB brbnnorexa [JOK
27 ) ’ https://m.edsoo.ru/863e88
CIETUICHHBIX C ITOJIOM 78
bu6nunoteka [IOK
08 W3menunBocTh. HenacrnencreHHast 05 https://m.eds0o.ru/863e89

U3MEHYUBOCTb. JlabopamopHas paboma Ne 6.

a4

75


https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

H3zyuenue mooupukayuoHHoU uzmeHyusocmu,
nocmpoenue 8apuayuoHHoO20 psoa u
B8APUAYUOHHOU KPUBOTLY

HaciencrsenHas U3MEHYMBOCTE.

bubnunorexa LIOK
29 Jlatop amopnaz p adoma Ne 7. «Ananus 1 0,5 https://m.edsoo.ru/863e8c
Mymayuii y Opo30¢huivl Ha 20MOBbIX 60
MUKPONpenapamax -
I'enerrka yenoBeka.
Ipaxmuueckas paboma No 2. Bubmzorexa HOK
30 3 1 1 https://m.edsoo.ru/863e8c
«Cocmasnenue u aHanu3 poooCi106HbIX 60
uenoseKay -
bubmnoreka IIOK
31 CranpapTu3upoBaHHasi IMCbMEHHas pabora 1 https://m.edsoo.ru/863e8ef
e
AHanmM3 cTaHIapTU3UPOBAHHOM TUCEMEHHOMN
32 paboThI. 1
7.Cenexuus Kak HayKa U TpOoIEecC
N bubnuoreka [JOK
33 MeTop1 M TOCTHUKEHUS CENEeKITUN PACTEHUN 1 1 https://m.edsoo.ru/863e8ef
JKUBOTHBIX o
bu6anoreka LIOK
34 broTtexHo0rNs Kak 0Tpaciab NPOU3BOACTBA 1 https://m.edsoo.ru/863e8d
78
OBHIEE KOJIMYECTBO YACOB I10 34 5

ITPOI'PAMME
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

IHOYPOYHOE IIVTIAHUPOBAHHUE 11 KJIACC

KoanuectBo 4yacoB DJIeKTPOHHbIE
Ne Tema vDoKa K I uudposBbie
/i Yp Beero 06HTp0JILHLIe paé(TI/I‘leCKI/I 00pasoBaTelbHbIe
padoThI e padoThbl pecypebi
1 DBOJIIOIHS M METOIBI €€ N3YUCHHUS 1 brbmuorexa LOK
https://m.edsoo.ru/863ea20e
2 Ucrtopust pa3BuTus NpeacTaBIeHUN 1 bubnnoreka [IOK
00 3BOTIOLIUU https://m.edso0.ru/863e9570
3 MuxkposBostonus. Buna: kpurepun u cTpykTypa. 1 bubnnorexa [IOK
https://m.edsoo.ru/863e9cle
[Tonynsanus kak >JIeMeHTapHast €IUHHIIA BUJA
4 u sBosrortuu. JlaboparopHas padora Ne 1 1 05 bubnuoreka [JOK
«CpaBHeHUE BUIOB 110 MOP(POIOTUUECKOMY ' https://m.edso0.ru/863e99c6
KPUTEPUIOY
5 JBmxyiiue cuibl (37eMeHTapHbIe (PaKTOPHI) 1 bubnuorexa [JOK
IBOJIIOLIMH https://m.edsoo.ru/863e9da4
. bu6mmotexa [IOK
6 EctecTBennsbIit 0T00p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTathl 3BOMIOLNN: TPUCTIOCOOIEHHOCTD
OpPraHU3MOB M BHJI000pa30BaHHUE.
but6mmoreka [JOK
7 JlaboparopHast pabora Ne 2 <<Onncag_14€ 1 0.5 https://m.eds00.ru/863e9fde
MPUCTIOCOOTCHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay
8 HampaBnenus u myTu MakpO3BOJIOIIAN 1 bubmorexa [IOK
https://m.edsoo.ru/863e9cle
9 HeoOpaTuMocTh 3BOITIONAN 1
10 HcTopus xu3HH Ha 3emile U METOJbI €€ 1
W3YYCHUS
11 I'unoressl MPOUCXO0XKICHUS )KU3HU Ha 3emiie 1 bubmorexa TIOK

https://m.edsoo.ru/863ea5a6
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

PazButue xu3Hu HA 3eMJIie 110 Apam U

bubnnorexa [IOK

12 epuoIamM https://m.edsoo.ru/863eabbe
OCHOBHBIG 9Tallbl 3BOJOIINN paCTI/ITeHLHOFO nu
JKUBOTHOTO Mupa. [IpakTraeckas padora Ne 1 bu6muoreka [IOK
13 . 0.5 ]
«/3y4yeHne UCKOMaeMbIX OCTaTKOB PaCTEHUN U https://m.edsoo.ru/863ea8bc
JKHNBOTHBIX B KOJUICKIIUAX))
14 CoBpeMeHHAas CUCTEMA OPraHUYECKOr0 Mupa bubmiorexa LIOK
p p p https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeTIOBEKa (AHTPOIIOTEHE3) bubmmorexa [IOK
https://m.edsoo.ru/863eac2c
bub6mmoteka 1IOK
16 JBmxymue cuibl ((haKTOphI) aHTPOTIOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUHU DBOJIIOIMHY YEJI0OBEKA bubmioreka HOK
https://m.edsoo.ru/863ebd16
YenoBeueckue pachl M MPUPOIHBIE aanTalluy bu6nmorexka [IOK
18 )
YeoBeKa https://m.edsoo.ru/863eaea?2
o | oo e Bumrera LOK
a p i https://m.edsoo.ru/863ebd16
BO3HUKHOBEHUE M Pa3BUTHE KU3HU HA 3eMJIC»
20 DKOJIOrus KaK HayKa Bubmiorexa LIOK
yK https://m.edsoo.ru/863ebd16
Cpenpl 00UTaHUS U SKOJIOTHYECKHE (PaKTOPHI. .
21 JlaGopatopHas pabora Ne 3. 05 bubmuoreka [IOK
«Mop@dornoruueckrie 0cCOOEHHOCTH pacTeHUI ' https://m.edsoo.ru/863eafec
U3 pa3HbIX MECT OOUTAHUSY.
Aobunotnueckue dhakTopsl. JJabopaTopHa
22 pa6pz)T2H]3'0 4KI/<I<BCJEHI:;{MPeHCBeTa HI; golc)f I/IH 05 bubmorexa [IOK
- ' https://m.edso0.ru/863eb10e
pPa3BUTHE YEPEHKOB KOJIEYCa»
but6mmoreka [JOK
23 buotieckie GakTopel. https://m.edsoo0.ru/863eb348
24 DKOJIOTMYECKUE XapAKTEPUCTUKHU MOIYJISLINH. 05 bu6nunoreka [IOK

[Tpaktuyeckas padora Ne 2 «Iloxcuér

https://m.edsoo.ru/863ebd16
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https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863ebd16

IIJIOTHOCTHU HOHy.]ISII.[PIfI Pa3HbBIX BUAOB
pacTeHui»

bubnnorexa [JOK
25 CoobmiecTa OpraHu3MOB. 1 https://m.edso0.ru/863eb46a
but6mmoreka [JOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI ) 1 https://m.eds00.ru/863eb46a
q | o oo, 1 B morea 10K
P ’ https://m.edsoo.ru/863eb5fa
skocucteM. Cykieccus
bubnuorexa [IOK
28 Hpuponmbie skocucTeMEI 1 https://m.edso0.ru/863ebd16
bubmuoreka [JOK
29 AHTPOTIOT€HHBIE 3KOCHCTEMBI 1 https://m.eds0o.ru/863ebd16
bubnuoreka [JOK
30 buocdepa — rmobanbHast skocucTemMa 3eMiu 1 httos://m.eds0o.ru/863ebb5e
bubmuoreka [JOK
31 3aKOHOMEPHOCTH CYILIeCTBOBaHUS Onochepsl 1 https://m.edsoo.ru/863ebd16
32 CrangapTi3upoBaHHas NUCEMEHHas padoTa 1 Bubmmorexa LIOK
p p p https://m.edso0.ru/863ebd16
33 AHanu3 cTaHAAPTU3UPOBAHHON NUCHMEHHON 1 bubmuoreka [IOK
paboTtsl. YenoBeyecTBo B 6nochepe 3emin. https://m.edsoo.ru/863ebale
34 CooO01ecTBa U 9KOJIOTUYECKUE CUCTEMBI» 1
OBHIEE KOJIMYECTBO YACOB I1O 34

ITPOI'PAMME
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https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

IHOYPOYHOE IIVTIAHUPOBAHHUE 11 KJIACC

KoanuectBo 4yacoB DJIeKTPOHHbIE
Ne Tema vDoKa K I uudposBbie
/i Yp Beero 06HTp0JILHLIe paé(TI/I‘leCKI/I 00pasoBaTelbHbIe
padoThI e padoThbl pecypebi
1 DBOJIIOIHS M METOIBI €€ N3YUCHHUS 1 brbmuorexa LOK
https://m.edsoo.ru/863ea20e
2 Ucrtopust pa3BuTus NpeacTaBIeHUN 1 bubnnoreka [IOK
00 3BOTIOLIUU https://m.edso0.ru/863e9570
3 MuxkposBostonus. Buna: kpurepun u cTpykTypa. 1 bubnnorexa [IOK
https://m.edsoo.ru/863e9cle
[Tonynsanus kak 3JieMEeHTapHask €AMHUIIA BUJIA
4 u sBosrortuu. JlaboparopHas padora Ne 1 1 05 bubnuoreka [JOK
«CpaBHeHUE BUIOB 110 MOP(POIOTUUECKOMY ' https://m.edso0.ru/863e99c6
KPUTEPUIOY
5 JBmxyiiue cuibl (37eMeHTapHbIe (PaKTOPHI) 1 bubnuorexa [JOK
IBOJIIOLIMH https://m.edsoo.ru/863e9da4
. bu6mmotexa [IOK
6 EctecTBennsbIit 0T00p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTathl 3BOMIOLNN: TPUCTIOCOOIEHHOCTD
OpPraHU3MOB M BHJI000pa30BaHHUE.
but6mmoreka [JOK
7 JlaboparopHast pabora Ne 2 <<Onncag_14€ 1 0.5 https://m.eds00.ru/863e9fde
MPUCTIOCOOTCHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay
8 HamnpaBnenus u myTu MakpOd3BOJIOIUA 1 bubmorexa [IOK
https://m.edsoo.ru/863e9cle
9 HeoOpaTuMocTh 3BOITIONAN 1
10 HcTopus xu3HH Ha 3emile U METOJbI €€ 1
W3YYCHUS
11 I'unoressl MPOUCXO0XKICHUS )KU3HU Ha 3emiie 1 bubmorexa TIOK

https://m.edsoo.ru/863ea5a6
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PazButue xu3Hu HA 3eMJIie 110 Apam U

bubnnorexa [IOK

12 epuoIamM https://m.edsoo.ru/863eabbe
OCHOBHBIG 9Tallbl 3BOJOIINN paCTI/ITeHBHOI‘O nu
JKUBOTHOTO Mupa. [IpakTraeckas padora Ne 1 bu6muoreka [IOK
13 . 0.5 ]
«/3y4yeHne UCKOMaeMbIX OCTaTKOB PaCTEHUN U https://m.edsoo.ru/863ea8bc
JKHNBOTHBIX B KOJUICKIIUAX))
14 CoBpeMeHHAas CUCTEMA OPraHUYECKOr0 MUpa bubmiorexa LIOK
p p p https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeTIOBEKa (AHTPOIIOTEHE3) bubmmorexa [IOK
https://m.edsoo.ru/863eac2c
bub6mmoteka 1IOK
16 JBmxymue cuibl ((haKTOphI) aHTPOTIOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUHU DBOJIIOIMHY YEJI0OBEKA bubmioreka HOK
https://m.edsoo.ru/863ebd16
YenoBeueckue pachl M MPUPOIHBIE aanTalluy bu6nmorexka [IOK
18 )
YeoBeKa https://m.edsoo.ru/863eaea?2
o | oo e Bumrera LOK
a p i https://m.edsoo.ru/863ebd16
BO3HUKHOBEHUE M Pa3BUTHE KU3HU HA 3eMJIC»
20 DKOJIOrus KaK HayKa Bubmiorexa LIOK
yK https://m.edsoo.ru/863ebd16
Cpenpl 00UTaHUS U SKOJIOTHYECKHE (PaKTOPHI. .
21 JlaGopatopHas pabora Ne 3. 05 bubmuoreka [IOK
«Mop@dornoruueckrie 0cCOOEHHOCTH pacTeHUI ' https://m.edsoo.ru/863eafec
U3 pa3HbIX MECT OOUTAHUSY.
Aobunotnueckue dhakTopsl. JJabopaTopHa
22 pa6pz)T2H]3'0 4KI/<I<BCJEHI:;{MPeHCBeTa HI; ;ogf I/IH 05 bubmorexa [IOK
- ' https://m.edso0.ru/863eb10e
pPa3BUTHE YEPEHKOB KOJIEYCa»
but6mmoreka [JOK
23 buotieckie GakTopel. https://m.edsoo0.ru/863eb348
24 DKOJIOTMYECKUE XapAKTEPUCTUKHU MOIYJISLINH. 05 bu6nunoreka [IOK

[Tpaktuyeckas padora Ne 2 «Iloxcuér

https://m.edsoo.ru/863ebd16
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IIJIOTHOCTHU HOHy.]ISII.[PIfI Pa3HbBIX BUAOB
pacTeHui»

bubnnorexa [JOK
25 CoobmiecTa OpraHu3MOB. 1 https://m.edso0.ru/863eb46a
but6mmoreka [JOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI ) 1 https://m.eds00.ru/863eb46a
q | o oo, 1 B morea 10K
P ’ https://m.edsoo.ru/863eb5fa
skocucteM. Cykieccus
bubnuorexa [IOK
28 Hpuponmbie skocucTeMEI 1 https://m.edso0.ru/863ebd16
bubmuoreka [JOK
29 AHTPOTIOT€HHBIE 3KOCHCTEMBI 1 https://m.eds0o.ru/863ebd16
bubnuoreka [JOK
30 buocdepa — rmobanbHast skocucTemMa 3eMiu 1 httos://m.eds0o.ru/863ebb5e
bubmuoreka [JOK
31 3aKOHOMEPHOCTH CYILIeCTBOBaHUS Onochepsl 1 https://m.edsoo.ru/863ebd16
32 CrangapTi3upoBaHHas NUCEMEHHas padoTa 1 Bubmmorexa LIOK
p p p https://m.edso0.ru/863ebd16
33 AHanu3 cTaHAAPTU3UPOBAHHON NUCHMEHHON 1 bubmuoreka [IOK
paboTtsl. YenoBeyecTBo B 6nochepe 3emin. https://m.edsoo.ru/863ebale
34 CooO01ecTBa U 9KOJIOTUYECKUE CUCTEMBI» 1
OBHIEE KOJIMYECTBO YACOB I1O 34

ITPOI'PAMME
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HEPEYEHDb (KOAUP®UKATOP) PACIIPEJAEJEHHBIX ITIO KJTIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBHOMN TPOI'PAMMBI CPEJHEI'O OBIIEI'O
OBPA30BAHUSA U DJIEMEHTOB COAEP KAHUSA 11O BUOJIOI'NHU

UCIIOJIB3YETCsl TIepeUeHb (KOAM(PUKATOP) pACIPEACICHHBIX IO KJaccaM IMPOBEPSEMBIX
TpeOOBaHUII K pe3ylbTaTaM OCBOCHHS OCHOBHOM 0O0pa30BaTeIbHOW MPOTpamMMbI
CpemHero o0mero o0pa3oBaHus U AJIEMEHTOB COAEPKaHUS 110 OMOJIOTHH.

10 KJIACC

IIpoBepsiemble TPeOOBAHHA K Pe3y/JIbTATAM O0CBOCHHMS OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbI

Kon [IpoBepsiembie IpeAMETHBIC PE3YJILTATHI OCBOCHUSI OCHOBHOM
IPOBEPSEMOTO o0pa3oBaTeNbHON MIPOrpaMMBbl CPEIHETO O0IIEro 00pa3oBaHUs
pe3yabTara
1 CdopMupoBaHHOCTh 3HAHUW O MECTE U POJU OHOJOTUU B CHCTEME

HAy4YHOIO 3HAHMS  €CTECTBEHHBIX HayK, B (opMUpOBaHUU
COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHHBI MHpPAa W HAy4HOT'O
MHUPOBO33pPEHUS; O BKIJIAJE€ POCCUUCKUX M 3apyOECKHBIX YUYEHBIX-
OMOJIOrOB B pa3BUTHE OHOJOTUU; (PYHKIIMOHAIIBHOM T'PaMOTHOCTH
YeJI0BeKa JJIA PEIICHMS )KU3HEHHBIX 3a/1a4

2 YMeHHue packpbiBaThb COJEpKaHHE OMOJIOTHUECKHMX TEPMHUHOB
U TIOHSITUM: KU3HB, KJIETKA, OPraHu3M; MeTaboau3M (0OOMEH BEIIECTB
U TpEeBpallleHUE SHEPruH), rOMeocTa3 (CaMoperysisiiuus), ypoBHEBas
OpraHu3alys >KUBBIX CUCTEM, CAMOBOCIIPOU3BEECHUE (PENPOLYKIM),
HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE

3 YMeHue uznaratb OMOJIOrMYECKUE TEOPUH (KJIETOYHAs, XPOMOCOMHAs,
myTtaronHasi), 3akonbl (I'. Mennens, T. Moprana, H.1. BaBunoga)
U y4eHus (0 LEHTpax MHOroo0pa3us U MPOUCXOKACHUS KYJIbTYPHBIX
pactenuit H.W. BaBunoBa), onpeaensaTb rpaHUIlbl UX NPUMEHUMOCTU
K JKHUBBIM CUCTEMAM

4 YMeHue BraZeTb METOJAaMU Hay4yHOTO T[I0O3HAaHUS B OHOJIOTUHU
(HaOnroieHUe W OMMCAHUE KUBBIX CHUCTEM, MPOIIECCOB M SIBICHUII;
OpraHu3alys M TMPOBEACHHE OUOJOTHYECKOr0 HAKCIEPUMEHTA,
BBIIBIJKCHUE  THUIIOTE3b;  BBISBICHHE  3aBUCUMOCTH  MEXIY
UCCIIeyEMbIMU BEIMUMHAMU, OOBICHEHHUE TTOJIYYEHHBIX PE3YJIbTATOB,
WCIIOJIb30BAaHHBIX HAYYHBIX IOHATHM, TEOPUH M 3aKOHOB; yYMEHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB)
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YMeHue BBIICNATh CYLIECTBEHHbIE TPU3HAKA BHPYCOB, KIIETOK
OPOKapUOT M OSYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpPraHu3MOB;  OCOOEHHOCTM  TpoIlecCOB  OoOMEHa  BEIIECTB
U TpEeBpalleHHs] dHEPruu B KIETKE, (OTOCHHTE3a, IIIACTUYECKOTO
U DHEPreTMYecKkoro oOOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIJIOJIOTBOPEHHSI, PAa3MHOXKCHHS, HMHIWBUIYaTbHOTO  Pa3BUTHS
opraHu3ma (OHTOI€HE3)

YMeHue npuUMEHATh TMOJYYEHHbIE 3HAaHUSA Uil OOBSICHEHHUS
OMOJIOTMUYECKUX MPOLIECCOB U SIBJICHUM, JUISI IPUHIATHUS IPAKTUUECKUX
pelIeHni B TOBCETHEBHOM )KM3HU B LIETISIX 0OecrieueHus: 0€301acHOCTH
CBOETO 3JI0POBBS M 3[0POBBS OKPYKAIOLIUX JIOAEH, COOJIIOJIEHUS
HOPM T'PaMOTHOTO MOBEIAEHUS B OKPYKAKOIIEH IPUPOIHOU CpEIE;
NOHMMAHUE  HEOOXOJUMOCTHM  HCHOJB30BAHMS  JOCTHXKEHHIA
COBPEMEHHOW OHOJIOTUM W OWOTEXHOJOTHUH i1 PAlMOHAIBHOTO
IPUPOIONOJIB30BaHNUS

YMeHue pemaTts JJIEMCHTAPHBIC TCHCTHUYCCKHC 3aadadd Ha MOHO-
)51 ,ZII/IFPI6pPI,Z[H0€ CKpCIINBAHUC, CIHOCIITICHHOC HaCJICA0BAaHUC,
COCTaBJIATDH CXCMbI MOHOFI/I6pI/IIIHOFO CKpCIIMBAaHHA
I IpEACKa3aHA HACJICAOBAHUSA ITPHU3HAKOB Y OPraHn3MOB

YMeHHue BBINIOJNHATH JIA0OpATOpHBbIE U MPaKTHUYECKHEe pPaboThI,
cOoOIONIaTh TpaBWiIa MPU paboTe ¢ ydeOHbIM H JTaOOPATOPHBIM
o0opya0BaHUEM

YMeHue KpUTHYeCKU OLIEHMBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
OMOJIOTMYECKOTO  COJAEpXaHUs, BKIIOYAIOIIYI0  IICEBJIOHAYYHbIE
3HaHMS M3 pa3nUuHbIX HcTOYHMKOB (CMMU, HayyHO-TOMyJsIpHbBIE
MaTepuaibl); STUYECKUE AaCHEeKThl COBPEMEHHBIX MCCIIEIOBaHUN
B OMOJI0OTHHU, MEIUIIMHE, OMOTEXHOJIOTUH

10

YMeHnue co3aBath COOCTBEHHBIC MMMCHMEHHBIE M YCTHBIC COOOIIICHNH,
0000111ast OMOJIOTMYECKy 0 HH(OPMAITUIO U3 HECKOJIBKIX UCTOUYHUKOB,
I'PaMOTHO UCTIOJb30BaTh MOHATUHHBIN anmapar OHOJIOTHH
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IIpoBepsieMbie 3jIeMEHTHI COIEPKAHUS

Kon

[IpoBepsieMblIil 2IIEMEHT COACPKAHUS

1

buonorus kak Hayka

11

buonorus — Hayka o >kuBoil npupoje. Ponb Ouonoruu B GopMHpOBaHUU
COBPEMEHHOM Hay4HOU KapTUHBI Mupa. CucTeMa OMOJOTUYECKUX HAYK

1.2

MeToapl TIO3HAHHWS JKWBOH MPUPOABI (HAOIIOJACHWE, OSKCICPUMEHT,
OIMCaHKe, U3MEPCHHE, KiacCH(UKAIKs, MOICIMPOBAHUE, CTATUCTHYCCKAS
00paboTKa TaHHBIX )

JKuBbI€ CHCTEMBI U UX opraHu3anus

2.1

Kupbie cucrempl (OMOCUCTEMBI) KaK TPEAMET H3Y4YEHHUS OHOJIOTHUH.
CaoiicTBa OMOCHCTEM U UX pa3zHOOOpasue

2.2

VYpoBHU Opranuzanuy OMOCUCTEM: MOJIEKYIIPHO-TEHETUYECKUM, KIIETOUHBIM,
OpPraHU3MEHHbIH, TOMYJISAUOHHO-BUIOBOMN, SKOCUCTEMHBIN, OMOCHEPHBII

XHAMHUYECKHUM COCTAB U CTPOEHUE KIIETKU

3.1

XUMHYECKAN COCTaB KIIETKA. XHUMHUYECKUE DJIEMEHTBI: MaKpO3JEMEHTHI,
MHKpPO3JIEMEHTh. Boma m MuHepaibHble BemectBa. DOYHKIMHA  BOJBI
Y MUHEPAJIbHBIX BEIECTB B KieTKe. [logaep:kanue ocMoTH4eCKOro 0anaHca

3.2

benku. CoctaB u cTtpoeHue 6e1KoB. AMUHOKHUCIOTHI — MOHOMEDPHI OEJIKOB.
He3zameHnmble 1 3aMEHMMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIA COCTAB.
YpoBHU CTPYKTYypbl OCIKOBOM MOJIEKYJbl (TIEpBUYHAS, BTOPUYHAs,
TPETUYHAs] M YETBEPTUYHAS CTPYKTypa). XUMUYECKHUE CBOMCTBA OEJIKOB.
buonornueckne QpyHKIIMU OEITKOB.

®epMmeHThl — Ouonormdyeckue KartanuzaTopel. CTpoeHue ¢depMeHTa:
aKTUBHBIN LIEHTp, cyOcTpaTHas cnetupuuHoctb. KopepmenTsl. Butamunsl.
OTnunuust PepMEHTOB OT HEOPTraHMYECKUX KaTalIN3aTOPOB

3.3

YraeBoasl: MOHOcaxapuabl (TJOKO3a, pubo3a W JAE30KCHpu003a),
aucaxapubl (caxaposa, JJaKTO3a) M IoJucaxapuibl (Kpaxmai, IJIMKOTEH,
1eJUTI0J103a). bronorndeckrue PyHKIIUK YTI€BOIOB.

Jlunuasl:  Tpurauuepuabl, crtepouisl, Gdochomunuasl. ['mapoduibHO-
rugpodoOHbie cBoiicTBa. buonornueckue pynkiuu nunuaoB. CpaBHEHUE
yIIEBOAOB, OEIKOB U JIMMHUI0B KaK UCTOUHUKOB YHEPTUHU

3.4

Hyxneunnoseie xkucmorel: JJHK u PHK. Hyxneotuaer — MoHOMEpEI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJHK. Ctpoenue u dhyHkumum
PHK. AT®: crpoenue u pyHKuuu

3.5

L[I/ITOJ'IOFI/I}I — HayKa O KJICTKE. Knerounas TCOpU-. MCTOIH:I HN3YUYCHHS KIICTOK
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3.6

Knerka kak menoctHass »xuBasg cucrema. OOIMe MNPU3HAKK KIIETOK:
3aMKHYyTas HapykHass memOpana, Mmonekynsl JIHK kak reneruueckuit
anmapar, CucTeMa CuHTe3a Oenka

3.7

Tuner KIETOK: JyKapuoTHYEeCKas W mpokapuoTtmdeckas. OcCoOEHHOCTH
CTPOCHHUS MPOKAPUOTUYECKOM KieTku. KierouHas cTeHka OakTepuil.
CrpoeHne 3yKapuoTH4YECKOM KIETKH. OCHOBHBIE OTIMYMUS PACTUTEIIBHOM,
KUBOTHOU Y TPUOHOM KIICTKH

3.8

[ToBEpXHOCTHBIE CTPYKTYPhI KJIIETOK — KJIETOYHASI CTEHKA, TTTIMKOKAIUKC, UX
¢yukuu. Ilnasmatnueckas wmemOpaHa, ee CBoicTBa M (YHKIUH.
Huronnmazma u ee opraHougpl. OmHOMEMOpaHHbBIE OPraHOWIBl KIIETKU:
supomnasmarudeckass cerb (OIIC), ammapar ['onabaxu, JHU30COMBI.
[lonmyaBTOHOMHBIE ~ OpraHOMJABl  KJIETKUA: MUTOXOHAPWUH, IUIACTHIBI.
[Tpoucxoxaenre MUTOXOHApUN U TutacTud. Buasl mnactua. HememOpaHHbie
OpraHouAbl KJIETKH: pUOOCOMBI, KJIETOUYHBIA LIEHTP, PECHUYKH, KTYTHKH.
@YHKIIMY OPraHOMIOB KJIETKH. BKiroueHus

3.9

Anpo — perynaTopHbIi eHTp KiIeTKH. CTpoeHHE Spa: sjaepHas 000JI04Ka,
KapuoIuiazMa, XpOMaTHH, SAPHIIIKO. XPOMOCOMBI

3.10

TpaHCIOpT BEIIECTB B KIETKE

H(PISHCI[CHTGJ’IBHOCTB KIJIICTKH

4.1

OOmeH BeliecTB, WK METaA00IM3M. ACCUMWISIIUS (IJIaCTUYECKUN OOMEH)
U JUCCUMUIISALUS (PHEPTeTUUYECKUd OOMEH) — JBE€ CTOPOHBI E€IUHOIO
mpouecca Mertabonu3zma. Tumbl oOMEHa  BEIIECTB:  aBTOTPO(HBIN
u rereporpodubiii. Ponas hepMeHTOB B 0OMEHE BEIIECTB U MpEeBpaIlieHUU
SHEPTUHU B KJIETKE

4.2

®ortocunTe3. CBeroBas M TemHoOBas (¢a3bl (¢oTocuHTe3a. Peakuuun
¢oTtocunre3a. DpdexTuBHOCTL (oTOCHHTE3a. 3HAUYeHHE (POTOCHUHTE3A
JUIs Jku3HU Ha 3emsie. BiusiHue ycinoBuit cpenbl Ha (POTOCHHTE3 U CITOCOOBI
MOBBIIIICHHS €T0 MPOAYKTHBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XemocuHTe3. XEeMOCHUHTE3Upylolue OakTepuH. 3HAaYeHHE XEMOCHHTE3a
IUIS KM3HHM Ha 3eMIie

4.3

OHepreTuueckuii oOMeH B kieTke. PaciierieHne BellecTB, BbIAEICHHUE
U aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTalbl YJHEPreTUYECKOT0 0OMEHa.
I'mukonu3. bpoxenue u ero Buabl. KuciaopogHoe okuciaeHue, Win KIETOUYHOe
nbpixanue. DPPeKTUBHOCTD SHEPTETUUECKOI0 0OMEHa
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4.4

Peakuun wmatpuyHoro cuHrte3a. ['eHermdeckas wuHdopmamms u JIHK.
Peanuzanus reneTnyeckoi HHPOPMALIMK B KJIETKE. [ eHeTHUeCKuii KO U €ero
corictBa. TpaHckpunuus — Marpuunbii cunTe3 PHK. Tpancnsaoms —
ouocunte3 Oenka. KomupoBanme ammuokucnor. Pomp  pubocom
B OMOCHHTe3€e OerKa

4.5

Heknerounsie ¢opmbl XU3HHM — BHUPYCHIL. VICTOpHUS OTKPBITHUSL BHUPYCOB
(II.1. VBanoBckuif). OCOOCHHOCTH CTPOCHUSI M >KU3HEAESITEIHLHOCTH
BUpycoB. bakrepuodaru. bonesnum pacreHuil, >KMBOTHBIX M YEIIOBEKa,
BbI3bIBacMble BHpycamH. Bupyc ummyHoneduimrta uvenoeka (BUY) —
Bo3Oynutens CIIM/la. IlpodumnakTuka pacnpoCTpaHEHHUS BHUPYCHBIX
3a0o0neBaHUN

Pa3smMHOkeHME 1 HHIMBUYAIbHOE PA3BUTHE OPTaHU3MOB

5.1

Kietounbiii 1uKkiI, Wiu >KU3HEHHBIM HUKI KieTku. MuTepdaza m mMuTos.
IIponecchl, mnportekaromue B uHTepdaze. Permmkauuss — peaxuus
matpuuHoro cunre3a JJHK. Ctpoenne xpomocomM. XpoMOCOMHBIN Habop —
KapuoTun. JIMIUIOMAHBIA MW TalUIOWAHBIA  XPOMOCOMHBIE  HAOOpHI.
Xpomartuapl. LluTonornyeckne OCHOBBI Pa3MHOKEHHS U MHAUBUYAIbHOTO
Pa3BUTHS OPraHU3MOB.

Henenue xnetkn — muto3. Cragmm murtosa. IIpomeccsl, mpoucxopsuime
Ha Pa3HbIX CTAIUAX MUATO3a. bUOIOTMYECKU CMBICIT MATO3a

5.2

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nojioBoe. Bupl 6ecnonoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, TOYKOBAHWUE OJHO- U MHOTOKJIETOYHBIX,
CriopooOpa3oBaHUe,  BEreTaTWBHOE  pa3MHOXeHHe.  VcKkyccTBeHHOe
KJIOHHUPOBAHHUE OPraHU3MOB, €0 3HAYEHHUE JIJIS CENIEKIINU

5.3

[TonoBoe pa3sMHOXKEHHUE, €r0 OTIUYUS OT OECTIOJIOTO.

Meiio3. Cranun meito3a. [Iponecchl, TpoucXoaslue Ha CTAAUSIX MENo3a.
[ToBenenue xpomocom B meno3e. KpoccuHroBep. buonornyeckuii CMbICIT
Y 3Ha4YCHUE MEI03a

5.4

['ameTtorenes — mporecc 00pa3oBaHUsS TMOJOBBIX KIETOK Y >KHBOTHBIX.
[TonoBble Kene3bl: CEeMEHHUKM U sSUYHUKU. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KJIETOK — raMer (CrepmaTo30ul, SIMIEKIIEeTKa) — CIepMaTOreHe3
u ooreHe3d. OCOOECHHOCTH CTpOEHUSl SHUUEKIETOK W CHEPMaTO30UJIOB.
OmnonotBopenue. [lapTreHorenes
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9.5

WupuBuayanbHoe pa3BuTHE (OHTOTEHe3). OMOpHOHANBHOE pa3BUTHE
(omOpuorenes3). Otambl SMOPUOHAIBHOTO Pa3BUTHSA Y [MO3BOHOYHBIX
KUBOTHBIX: OpOOJIEHUE, racTpyisiuusa, opraHorenes. IlocramOpuonanbHoe
pazButue. THUIMBI MOCTAIMOPUOHAIBHOTO PA3BUTHUS: MPSIMOE, HEMPSMOE
(mmunHOYHOE). BrnmstHMe cpeapl HAa pa3BUTHE OPraHU3MOB; (PAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKICHHBIC YPOJICTBA.

Poct u pasButue pacreHuil. OHTOreHe3 IIBETKOBOIO PACTEHMs: CTPOCHHE
CEMEHH, CTaJNH Pa3BUTHUS

HaCJ'IGILCTBeHHOCTB U UBMCHYHUBOCTDH OPTaHU3MOB

6.1

IIpenmer u 3agmaum reHeTuku. Vcropust pa3BuTus TeHEeTUKH. Bxnan
POCCUMCKHUX U 3apyOeKHBIX YUYEHBIX B pPa3BUTHE TEHETHKU. MeTombl
F€HETUKU  (TMOpUIIONOTUYECKUN, IUTOTCHETUYECKUH, MOJEKYISIPHO-
reHetrueckuit). (OCHOBHBICE TEHETUYECKHE TOHATUS. | eHeThdeckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIMBAHUI

6.2

3aKOHOMCpHOCTI/I HaCJICAOBAHUA IIPU3HAKOB, YCTAHOBJICHHBIC I. MCHI[CHGM.
MOHOFH6pI/IIIHOG CKpPCIINBAHUC. 3aKoH eI[I/IHOO6paBI/IH FI/I6pI/II[OB IICPBOI'o

nokoJjieHus. [lpaBwio HOMUHUpPOBaHUA. 3aKOH PACIICTUICHUS MPU3HAKOB.
I'mnote3a uynctoTel rameT. [lojIHOE U HEMOJTHOE JOMUHUPOBAHHUE.
HuruOpuaHoe cKpenBaHue. 3aKOH HE3aBUCHMOIO  HACJIEIOBAHUS
npu3HakoB. lluToreHeTnueckre OCHOBBI JUTHOPUIAHOTO CKPEIMBAHMSL.
AHanmuzupymoouiee  CKpemuBaHue. Vcrnonap30BaHUE — aHAIM3UPYIOIIETO
CKpEIIMBaHUs JIsl ONIPEACIICHNsI TEHOTHIIA 0COOH

6.3

CueryieHHOe  HaclenoBaHue  mnpusHakoB. Pabora T. Moprana
MO0 CIEIMJICHHOMY HacleJO0BaHUIO0 TeHOB. HapyllleHue clernsieHus TeHOB
B pe3yJibTaTe€ KPOCCHHIOBEpa. XPOMOCOMHAsl TEOpHUs HACIEICTBEHHOCTH.
['eneTnyeckue KapThl.

I'enetnka nosia. XpoMOCOMHOE OIpPENEIICHUE T10Ja. AyTOCOMBI U MOJIOBBIE
XPOMOCOMBI. ['oMOTamMeTHBIE U TeTeporaMeTHbie opranu3Mbl. HacienoBanue
MIPU3HAKOB, CLIETUICHHBIX C MTOJIOM

6.4

N3MeHYnBOCTS. Buaet M3MEHYUBOCTH: HEHACJIEACTBEHHAs
U HacjieACTBeHHas. Ponb cpenbpl B HEHACIEACTBEHHONM HW3MEHYMBOCTH.
Xapaktepuctuka MOAU(PUKAIMOHHON M3MEHUYMBOCTH. BapHwarimoHHBIN psi
U BapuanMoHHas kpuBad. Hopma peakuumm npusHaka. KonnuecTBEeHHBbIE
M KA4YeCTBEHHbIC TMPHU3HAKM M WX Hopma peaknuu. CBoiicTBa
MOAN(UKAIIMOHHON U3MEHUYNBOCTU
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6.5

HacneacrtBenHasi, Wi T€HOTUIIMYECKAs, U3MEHYMBOCTh. KoMOMHATHBHAs
M3MEHYUBOCTh. Meil03 M TOJOBOM mMpolecc — OCHOBAa KOMOMHATHUBHOM
M3MEHYMBOCTH. MyTalmoHHasT U3MEHYMBOCTh. Kiaccuukarus MyTaiui:
TE€HHBIE XPOMOCOMHBIE, TE€HOMHBIE. YacTora W NpPHUYMHBI MYTAIUU.
MyrtareHHnbie QakTopbl. 3aKOH FOMOJIOTUYECKHUX PSAIOB B HACIIEICTBEHHOU
n3MeHunBoctr H.M. BaBunosa

6.6

I'enetuka yenoBeka. Kapuotun dyenoBexka. OCHOBHBIE METOJbI T€HETHUKU
yeJIoBeKa: FeHEeaJIOTHYECKHUH, OJM3HEIIOBBIM, IIMTOr€HETHYECKHUH,
OMOXUMHUYECKHM, MOJICKYJIIpHO-TeHeTHYecKui. COBpeMEHHOE OTpe/IeIICHHE
TE€HOTHUIA: TOJHOTEHOMHOE CEKBEHHPOBAHHUE, TC€HOTUIUPOBAHUE, B TOM
yucne ¢ nomompio [1I[P-ananu3a. HacimencTBenHbIe 3a00ICBaHUS YCIIOBEKA:
reHHbIe 00JIe3HM, OO0JIE3HW C HACJIEICTBEHHON MPEeNpaciookeHHOCTHIO,
XpOMOCOMHbIE Oosie3Hu. ComaTHyecKMe U TEeHEpaTUBHbIC MYTallUH.
[IpuHMnOBl  370pOBOTO 00pa3a >KU3HU, JAMATHOCTUKH, MNPO(UIAKTUKU
u JICUCHUS FeHETUUYCCKUX 0oJe3HEeH. Menuko-TeHEeTHUECKOE
KOHCYJIbTUPOBAHUE. 3HAUCHHUE MEIUIIMHCKON T'€HETUKU B MPEAOTBPALLICHUN
Y JICUCHUH T€HETUYCSCKNX 3a00JIeBaHUI YeJIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekuus Kak HayKa U MpoILEecC. 3apOkKACHUE CEIIEKIUU U JOMECTUKAIUA.
VYyenne H.M. BaBuioBa 0 ILeHTpax MNPOUCXOXKICHUS U MHOT000pa3us

KyJbTYPHBIX pacTeHuid. LIeHTpbl MpOUCXOXKIEHUS TOMAITHUX KUBOTHBIX.
Coprt, nopoja, mramm

7.2

CoBpeMeHHbIE METOJIbI CeIeKIIMU. MacCOBbIN U MHIUBUAYAJIbHBIA OTOOPHI
B  CEJNEKIMM  pacTeHud U  KUBOTHbIX. OneHka  3KcTepbepa.
bim3kopoAcTBeHHOE  CKpelMBaHWEe — HWHOpWAMHT. YwcTtas JHHUS.
CkpemnuBaHue 4YHCTBHIX JIMHWK. [erepo3uc, wiam ruOpuaHaAs CcuHja.
HepoactBenHoe ckpemuBanue — aytopunuar. OTaaneHHas rHOpuInu3aus
u ee ycrnexu. VCKyCCTBEHHBIM MyTareHe3 M IIOJYYEHHE IOJIMILIONIOB.
JlocTrkeHus CEeNEeKINU PACTEHHM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buorexHonorus kak oTpacib MNPOU3BOJACTBA. |'€HHAsT MHKEHEpHUs. DTarbl
co3nanusi pekombunantor JIHK u Tpancrenusix opranusmos. Kierounas
nHxeHepus. Kierounele KynbTypbl. MHKPOKIOHAIBHOE pPa3MHOKEHUE
pactenuid. KiloHMpOBaHHE BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SUCTBEHHBIX
OpraHu3MOB. DKOJOTHUYECKHE U dTHYeckue mpodsieMbl. MO — reHeTHdYecKH
MO U (DHUITUPOBAHHBIC OPTaHU3MBbI
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11 KUIIACC

IIpoBepsieMble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM

NPOrpaMmbIl

Kon
MIPOBEPSEMOT0
pe3ynbTara

[IpoBepsieMmbie TTpeIMETHBIC PE3yIbTAThl OCBOSHUSI OCHOBHOU
o0pa3oBaTeNbHON MIPOrpaMMBbl CPEAHETO 00IIEro 00pa3oBaHUs

1

CchopMHupOBaHHOCTh 3HAHUU O MECTE€ U POJM OMOJIOTUU B CUCTEME
HAyyHOrO0 3HAaHUSA €CTECTBEHHbIX HayK, B (OpMUpPOBaHUU
COBPEMEHHON €CTECTBEHHOHAy4YHOM KapTUHbI MHpPAa W HAY4HOIO
MHUPOBO33pPEHUS; O BKIAJE POCCUUCKUX M 3apyOECKHBIX YUYEHBIX-
OMOJIOrOB B pa3BUTHE OHMOJOTUU; (PYHKIIMOHAIIBHOM T'PaMOTHOCTH
YeJIOBEKa JJI PEIICHMS )KU3HEHHBIX 3a/1a4

YMeHue packpbIBaTh CoOJIepKaHUE OMOJOTUYECKUX TEPMHUHOB
Y TIOHSATHUHN: BUJI, TTOMYJISAIINS, TeHOGOHI, SBOIIOIHNS, TBIKYIIIHE CHITBI
(dbakTopHI) ABOJIIOLINH, MPUCIIOCOOJIEHHOCTh OpraHU3MOB,
BHUJ1000pa30BaHue, AKOJIOTUYECKHUE (bakTopsl, AKOCHUCTEMA,
MPOAYICHTBI,  KOHCYMEHTBI,  PEAYyIEHTH, IIeNd  IUTaHUS,
AKOJIOTHYECKas MupamMuga, OuoreoreHos, ouocdepa

YMeHue usznaraTb OMOJIOTUYECKUE TEOPUU (IBOIIOLMOHHAS TEOPHUS
Y. JlapBuHa, CHHTETHYECKAass TEOPUS  DBOJIIOLMH), 3aKOHBI
U 3aKoHOMepHOCTH (3apoxbimeBoro cxoiactea K.M.  boapa,
YepeloBaHUs  TJIaBHBIX  HAMpaBlI€HUH U  MyTed  HBOJIOLUU
A.H. CesepruoBa, yuenuss o Ouochepe B.M. Bepnaackoro),
ONPEAENATh TPAHULIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM

YMeHue BiajeTh METOJaMHU HAy4YyHOTO TIO3HaHUS B OHOJIOTUH
(HaOyroZiIeHWe W OMHCAHWE YKUBBIX CHCTEM, MPOIIECCOB U SBJICHUM;
OpraHu3aiys ¢ TPOBEACHUE OHOJOTHYECKOTO IKCIIEPUMEHTA,
BBIJIBIDKCHUE  THUIOTE3bl;  BBISBJICHHE  3aBUCUMOCTH  MEXIY
UCCIIeyeMbIMU BEJIMUUHAMU, 00BbSICHEHUE MMOJTYUYCHHBIX PE3YyJIbTaTOB,
WCIIOJIb30BaHHBIX HAyYHBIX MOHATUM, TEOPUH M 3aKOHOB; yMEHUE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJYUYCHHBIX PE3YIbTATOB)

YMeHHe  BBIACHATH  CYIIECTBEHHBIE  TNPU3HAKH  CTPOCHHS
OMOJIOTUYECKUX OOBEKTOB: BHJOB, MOMYJSAIWNA, MPOIYIICHTOB,
KOHCYMEHTOB,  pPEIYyLIEHTOB, OWOTEOIEHO30B W  DKOCHCTEM;
OCOOCHHOCTH  TPOIIECCOB  HACJEJICTBEHHOW  HM3MEHYHUBOCTH,
€CTEeCTBEHHOTO O0TOOpa, BHJI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHMU3MOB, ACUCTBHUS SKOJIOTHUYECKUX (PAKTOPOB HA OPTaHU3MBI,
MepeHoca BEMIECTB U MTOTOKA YHEPTUN B IKOCUCTEMAX, AHTPOTIOTEHHBIX
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VM3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH, KPYTOBOPOTA BELIECTB
1 OMOTEOXUMHUYECKHX ITUKIIOB B Onocdepe

YMeHne NpUMEHSTh TOJIYYCHHbIE 3HAHUS Il OOBSICHEHUS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUH, /ISl IPUHATHUS MPAKTUYECKUX
pelIeHHid B TOBCETHEBHOM KHU3HU B IEJISIX oOecrneueHus: 6e30MacHOCTH
CBOETO 3J0pPOBbS M 3JI0POBBSl OKPYKAIOUIUX JIIOJEH, COOJIIOICHUS
HOPM TPaMOTHOTO TOBEACHHUS B OKpPYXalolled MNPUPOIHON Ccpeje;
MOHUMAaHUE HEOOXOIMMOCTH UCIIONb30BaHUS  JOCTHKEHUU
COBPEMEHHOW OMOJIOTHH ISl PALIMOHATIBHOTO PUPOI0IOIb30BAHUS

YMeHue penath dJieMEeHTapHble OMOJIOTMUECKHUE 3a]]a4H, COCTABIISATh
CXEMBI MIEPEHOCA BEIIECTB M SHEPTUU B IKOCUCTEMAX (LIETH MUTaHUS)

YMeHue BBIIOJIHATH J1a0OpaTOpHbIE M MPAaKTHYECKHE paboThl,
coOI0aTh NpaBWiIa MpU paboTe ¢ ydyeOHbIM M J1TAOOPATOPHBIM
o0opyI0BaHUEM

YMeHHne KpUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(POPMALIUIO
OMOJIOTUYECKOTO  COJIEpKaHUs, BKIIOYAIONIYI0  TICEBOHAYYHBIC
3HAHUA W3 PA3IUYHBIX UCTOYHUKOB (CMMU, HayyHO-TIOMYJISIpHBIE
MaTepHalibl); pacCCMaTpUBATh TIIOOATBHBIE SKOJIOTUUECKHUE MPOOTIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3ULIIO

10

YMeHue co3aBaTh COOCTBEHHbIE TMCbMEHHBIE U YCTHBIE COOOLIEHUS,
0000111ast OMOJIOTrMYeCcKy 0 HH(OPMAITUIO U3 HECKOJIBKUX UCTOUYHUKOB,
IPaMOTHO MCTIOJIH30BaTh MOHSATHIHBIN armapaTt OuOJIOTHH

IIpoBepsieMble 3J1IeMEHTBI CO/IEePsKAHUSA

Kon [IpoBepsieMbIil SJIEMEHT CONEpKAHUS
1 OBOJTIOIIMOHHAS] OUOJIOT S
1.1 DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerenbcTBa 3BOMOLMM. [laneoHTOIOrMUECKHE: TMOCIEI0BATENBHOCTD
NOSIBJICHUS] BUJOB B MAJICOHTOJIOTMUECKON JIETOMMCH, MEPEXOHBIE (POPMBI.
buoreorpaduueckue: cxoacTtBo U paznuuue GayH u (HIop MaTEpUKOB
U OCTPOBOB. DMOPHOJIIOTMUECKHUE: CXOJCTBA U Pa3INiMs SMOPUOHOB Pa3HbIX
BHUJIOB TO3BOHOYHBIX. (CpaBHHUTEIILHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTMYHbIC, pYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIAPHO-
OMOXMMHMUYECKHE: CXOACTBO MEXAaHHW3MOB HACIIEJCTBEHHOCTH U OCHOBHBIX
MEeTa0O0JIMYECKUX ITyTEeH Y BCEX OPraHU3MOB
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1.2

OpomononHass teopuss Y. JapBuna. Ilpeamocbuikn BO3HHKHOBEHUS
JTapBUHU3MA. [IBUKYIIME CUITBI HBOJIOIMU BUIOB 10 J[apBuHY (M30BITOYHOE
pa3MHOKEHHE TpU  OTPAHUYECHHOCTH  PECYpCOB,  HEOMNpeAeTCHHAs
HM3MEHUYUBOCTbh, OOpH0Oa 3a CyIecTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas teopus 3Boounu (CTD) U OCHOBHBIE €€ MOJOXKEHUS.
Muxkposontonus. [Tonynsaius Kak eIMHULA BUIA U YBOJIOLUN

1.4

JBrokymue cuibl (hakTophl) SBOJTIOLKUU BUJIOB B MpUpoje. MyTalOHHbIN
npouecc M KOMOWHATHBHAasT W3MEHUYMBOCTh. [lOMyJsiIMOHHBIE BOJIHBI
u gapeiid renHoB. M3omsmus u  murpanus. EcTtecTBeHHBIM O0OTOOp —
Hanpasisomui ¢pakTop 3Bosonuu. opMbl €CTECTBEHHOTO 0TOOpA.
[Iprcnoco6aeHHOCT, OPraHu3MOB Kak pe3ylbTaT 3Bostonuu. [Ipumepsl
MPUCTIOCOOJICHN Y OpraHu3MoB. ApoMopd03bl U UIMOAJANTAIHH.

Bun wu BumooOpazoBanme. Kputepun Buma. OcHOBHbIE (POPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOe

1.5

MaxkposBomtonusi. DPopMbl  ABOJIIOLMH:  (PUIIETUYECKAs, MBEPreHTHas,
KOHBEpreHTHasi, napajuienbHas. HeoOpatuMocTs 3BoIOUN

Bo3nukHOBEHUE U Pa3BUTHUC ) KU3HU Ha 3emiie

2.1

JloHay4HbIE TIPEICTABICHUS O 3apOXKICHUM >XKU3HU. HaydHble THIOTE3bI
BO3HUKHOBEHUS JKU3HU Ha 3emiie: abroreHe3 M MaHCIepMUsS. XHUMHIECKas
ABOJIIOIUS. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUUYECKON DBOJIFOLIMH.
HauanbHple srtambl Ouonormyeckoi spomornuu. [umoresa PHK-mmpa.
[IepBbie KIIETKH U UX 3BOJIOLMSA. DOPMUPOBAHUE OCHOBHBIX T'PYIIN KHUBBIX
OpraHu3MOB

2.2

PazButne xu3Hu Ha 3emie 1o 3paMm W nepuojam. Karapxei. Apxenckas
U TpoTepo3oiickas 3pel. [laneosoiickas spa u ee mepuoabl: KEMOPUICKUH,
OPIOBUKCKHUM, CUIIYPUUCKHW, TE€BOHCKUW, KAMEHHOYTOJIbHBIM, MEPMCKHM.
Me3o030iickas 3pa U €€ NePUOAbl: TPUACOBBIN, FOPCKUIN, MEJIIOBOM.
KaiiHo3olickags 2pa ¥ €€ TMepuoibl: TNaJeOreHOBBIM, HEOrCHOBBIM,
AHTPOIIOTE€HOBBIN. XapaKTEPUCTHUKA KIMMATA U F€OJOTHYECKUX MPOLECCOB.
OcCHOBHBIE H3Tamlbl JBOJIIOUUHM PACTUTEIBHOTO U KHUBOTHOTO MHpA.
Apomopho3bl y pacTeHU# U )KUBOTHBIX. [losiBIICHUE, paclIBET ¥ BBIMUPAHUE
TPy KUBBIX OPraHU3MOB

2.3

Cucrema OpraHM4ecKOro MUpa Kak OTpakeHHE 3BOIOLUU. OCHOBHBIE
CUCTEMAaTUYECKHE TPYIIbl OPTaHU3MOB

2.4

DBOJIIOIMA YeJIOBeKa. AHTPOIOJIOTHS Kak HayKa. Pa3BuTue npeacTaBieHui
0 MPOUCXO0XKICHUU YeloBeKa. MeToibl u3yueHus anTponorene3a. CxocTea
U pa3idyusg 4YeIOBEeKa M IKUBOTHBIX. (CHUCTEeMAaTHYECKOE IOJIOKEHHE
YEJI0BEKa.
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HBwxymue  cwibl  (pakTopel)  aHTpomoreHe3a.  HacnenctBeHHas
M3MEHYUBOCTh M €CTECTBEHHBIH 0TOOp. OOIIecCTBEHHBIM 00pa3 >KU3HH,
M3rOTOBJICHHE OPYIUH TpyAa, MBILUICHHUE, PEYb

2.5

OCHOBHBIE CTaINU ¥ BETBU BOJIIOIIUM YEJIOBEKA: aBCTPAIIONUTEKH, YeIoBEK
yMenbii, YenoBek npAMOXoAsaini, YenoBek HeaHACpTAIbCKUN, YemoBek
pasymHbld. Haxoaku HMCKOMaeMbIX OCTAaHKOB, BpPEMS CYIIIECTBOBAHUS,
00J1acTh pacrnpocTpaHeHus, 00beM roJIOBHOTO M0O3ra, 00pa3 KHU3HU, OPYIUsI

2.6

YenoBeueckue packl. OCHOBHbIE OOJBIIME  pacChl:  €BPONEOUIHAS
(eBpasmiickasi), HErpo-aBCTpaJouAHAas (PKBATOpPHAJbHAs), MOHTOJOWUIHAS
(a3marcko-amepukanckas). YepTbl NpUCHOCOOJICHHOCTH TMpeCTaBUTENeH
YeJIOBEYECKMX pac K YCIIOBUSM CYIIECTBOBAaHUA. EMUHCTBO 4eIOBEUECKHUX
pac. Kputuka pacusma

Opranu3msl 1 OKpy>Karollias cpena

3.1

DKoJIOTHsl KaK HayKa. 3a/1a4d U pa3Aelibl SKOJOTUUA. MeTO bl IKOJIOTHYECKUX
UCCJIeIOBaHUM. OJKojJorudeckoe MupoBoszzpeHue. Cpenpl oOuTaHus
OpraHU3MOB: BOJHAA, HA3€MHO-BO3/1yIIIHAs, MTOYBEHHAS,
BHYTPHOPraHU3MEHHAS

3.2

Oxonornueckue (axkropel. Kiaccuduxanus sxonorudeckux (HakTOpoB:
abnoTHuYecKkne, OMOTUYECKHE U aHTPOIOTCHHBIE. [[eficTBHE PKOTOTHYECKUX
(GaKkTOpOB Ha OPTaHU3MBI

3.3

Abunornyeckue pakTopbl: CBET, TEMIIEPATypa, BIAXKHOCTh. DOTONEPUOAU3M.
[IpucnocoOneHusi OpraHu3MoB K JEHCTBUIO a0MOTHYECKUX (HaKTOPOB.
buonornueckue puTMbl

3.4

buotnueckue  daktopel.  Buapl  OMOTHYECKMX ~ B3aMMOJICHCTBHUIA
KOHKYPEHITUS, XWUIIHUYECTBO, Mapa3suTU3M, MYTyallu3M, KOMMEHCAIU3M
(HaxJIeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIN3M, HEHUTpanu3M. 3HaUYCHUE
OMOTUYECKUX  B3aUMOJCHUCTBUUA I  CYIIECTBOBAHWUS  OpPraHU3MOB
B IPUPOIHBIX COOOIIEeCTBAX

3.5

DKOJIOTHYECKHUE XApPaKTCPUCTUKU  TIOITYJIALNH. OCHOBHBIC TMOKa3aTeIn
IOy JIALIMH YUCIICHHOCTb, IINIOTHOCTb, POXKIACMOCTD, CMCPTHOCTD,
IIpUpoOCT, MUT'PpALIUSL. I[I/IHaMI/IKa YUCJICHHOCTH IOITYJIAAIUNA U €€ PCTYJIALIUA

COO6HI€CTBa H SKOJIOTHYCCKHUEC CHCTCMbI

Coo01iecTBO Opranu3mMoB — OuoleHo3. CTpyKTyphl OHUOLIEHO3a: BUAOBas,
POCTPAHCTBEHHas, Tpoduueckas (mumieBas). Buasl-nomunanTel. CBsizu
B OHMOLIEHO3€

4.2

DKOJIOTUYECKHUE CHUCTEMBI (C-)KOCI/ICTCMBI). ITonsiTne 00 SKOCHCTEME
141 6I/IOF€OHCH036. qDYHKI_II/IOHaJIBHBIC KOMIIOHCHTHI OKOCHUCTCMBI.
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IIPOAYLEHTBI, KOHCYMEHTBI, PEAYyLEHTbl. KpyroBopoT BEIIECTB W IOTOK
SHEpruM B 3KocucreMe. Tpoduueckue (MUIIEBBIE) YPOBHU SKOCHUCTEMBI.
[Inmesble nenu u cetu. OCHOBHBIE IMOKa3aTENM 3KOCUCTEMBI: OHOMacca,
MPOAYKUHS. ODKOJOTMYECKHUE MHPAMHUJIbl: MPOAYKIUH, YHUCIECHHOCTH,
ouomaccel. CBOWCTBAa JKOCHCTEM: YCTOMYHMBOCTb, CaMOpPEryJsius,
paszButue. Cykueccus

4.3

[Ipupoanbie FIKOCHUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOMHOTO
WM ITUPOKOJMCTBEHHOTO Jieca.

AHTpONOreHHBIE  SKOCHUCTEMBI.  ATpPO3KOCHCTEMBL. Y POOIKOCUCTEMBI.
buonormueckoe U XO3SIICTBEHHOE 3HaYCHHE  arpod’KOCHCTEM
1 YpOOIKOCHCTEM.

buopasnooOpazue kak (akTtop ycToMUMBOCTH 3KOocucTeM. CoxpaHeHue
OMOJIOTHYECKOTr0 pazHOOOpa3us Ha 3emMIie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. I'paHulbl, COCTaB U CTPYKTypa
ouocdepnl. XKupoe BeniecTBo U ero ¢pyHkiuu. OcodeHHocTr 6uocdepsl Kak
r7100ampHON KOCHUCTEMBI. J[MHaMUYecKoe paBHOBECHME U OOpaTHasi CBS3b
B Ouocdepe. KpyroBopoThl BEIIECTB U OHUOTCOXMMHUYECKUE IUKIIbI
AJIEMEHTOB (yriepoza, a3oTa). 30HaIbHOCTh Ouocepsl. OCHOBHbBIE OMOMBI

CYILIN

4.5

YenoseuecTBo B Onochepe 3eminn. AHTpONOreHHbIe U3MEHEHUs B Onocdepe.
I'moGanbHbIE HKOTOTUYECKUE TTPOOJIEMBL.

OcHOBa palMOHAIBHOIO YINpaBICHHUS MPUPOJAHBIMU pecypcaMu M HX
UCIIONb30BaHue. JlocTuxkeHUs: OMOJIOTUH U OXpaHa MPUPOIbI
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JleITeIbHOCTD YYHUTEJISA ¢ y4€éTOM pado4eil mporpaMMbl BOCIIUTAHUS

Peanuzanus negarorndyeckuMu pabOTHUKAMU BOCITUTATENLHOTO TIOTEHIIMAIA YPOKOB
(YpOUHOH AESTENbHOCTH, Ay IUTOPHBIX 3aHATUIA B paMKaX MaKCUMaJIbHO JOITYCTUMOM
yueOHOI Harpy3Ku) NpeayCMaTpUBAET CIEAYIOLIEE:

* MAaKCUMaJIbHOE MUCIOJIb30BAaHUE BOCIIUTATEIbHBIX BOBMOXHOCTEH COIEpKAHUS yUEOHBIX
PEeIMETOB JIJIsl POPMHUPOBAHUS Y 00YUAIOIIUXCS POCCHMCKUX TPATUIIMOHHBIX JYXOBHO-
HPABCTBEHHBIX U COLIMOKYJIbTYPHBIX LHEHHOCTEMN, POCCUIICKOTO UICTOPUYECKOTO CO3HAHUS Ha
OCHOBE UCTOPHUYECKOI0 IPOCBELICHHUS;, 10100p COOTBETCTBYIOIIETO TEMATHUECKOTIO
COJIepKaHusl, TEKCTOB JIJIsl UTE€HUS, 3314 JUIs pEIICHUs, TPOOJEMHBIX CUTYalUN AJis
00CyXICHUM;

* BKJIFOUEHHUE YUUTEISIMU B pab0ovKe MPOrpaMMBbI 10 BCEM YUE€OHBIM IPEeIMETaM, Kypcam,
MOAYJISIM LEJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIIUTAHUSA, UX YUET B (POPMYITHPOBKAX
BOCITUTATEIbHBIX 337a4 YPOKOB, 3aHSATUH;

¢ BKJIIFOYEHHUE YUUTEIIIMU B paboyme MporpaMMbl Y4eOHbBIX IPEAMETOB, KypCOB, MOYJIEH
TEMaTUKU B COOTBETCTBUH C KaJICHAAPHBIM IIJIJAHOM BOCIHUTATEIBHON PabOThHI
(ucnionb3oBanue MeporpusaThil Kanenaaps o6pa3oBareabHbIX COOBITHH, TPUYPOUYEHHBIX K
roCy/1apCTBEHHBIM U HAlIMOHANBHBIM Mpa3iHukaMm Poccuiickoit @enepanuu, naMaTHbIM
JaTaM U COOBITUSIM POCCUHCKON UCTOPHUM U KYJIBTYPBHI);

* BEIOOP METOJI0B, METO/IMK, TEXHOJIOT Ui, OKa3bIBAIOIUX BOCIUTATEIBHOE BO3CICTBHIE Ha
JMYHOCTh B COOTBETCTBUU C BOCIIUTATEIBHBIM UIEAJIOM, LIEJIbIO U 3a/1adaMH BOCITUTAHUS,
L[EJIEBBIMU OPUEHTUPAMH PE3YJIbTaTOB BOCIUTAHMS; pEaIU3alUI0 IPUOPUTETA BOCIIUTAHUS
B y4eOHOM AESATENbHOCTH;

* [IPUBJICYCHHE BHUMAHUS O0yUYaIOMIMXCA K LIEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypOKax
MPEAMETOB, ABJICHUIA U COOBITUN, MHULIUMPOBAHUE OOCYKJI€HU, BEICKa3bIBAHUI CBOETO
MHEHHSI, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIIEHHSI K U3y4a€MbIM COOBITHSIM, SIBJICHUSM,
JULaM;

* [IPUMEHEHNE UHTEPAKTUBHBIX (POpPM yueOHOM pabOTHI - UHTEIIEKTYabHBIX,
CTUMYJIUPYIOIINX [MO3HABATEIbHYIO MOTHUBALINIO,UTPOBBIX METOAMK, JUCKYCCUH, TAIOIINX
BO3MO>KHOCTb IPUOOPECTH OIBIT BEJCHHUSI KOHCTPYKTUBHOI'O IMajora; rpynnoBoi padoThl,
KOTOpasi yYUT CTPOUTH OTHOIICHUS U ACHCTBOBATH B KOMaH/I€, CIOCOOCTBYET Pa3BUTHIO
KPUTHUYECKOTO MBIIIJICHHUS;

e 100Y’KIeHUE 00YyJarOIIMXCsl COOJII01aTh HOPMBI MOBECHHUSI, TPaBHIIa OOIICHUS CO
CBEPCTHUKAMH U I€JJaroraMu, COOTBETCTBYIOIIKE YKIIaAy 00111e00pa3oBaTeIbHON
OpraHu3alliy, YCTAHOBIIEHUE U MOAJIEPKKY 100pOKENaTeNbHON aTMOC(EphI;

* OpraHMU3aII0 HACTABHUYECTBA MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX O0YUYAIOIIUXCS HA
HEYCIEBAIOIIUMHU OJTHOKIACCHUKAMH, B TOM YHUCJIE C 0COOBIMU 00pa30BaTeIbHBIMU
NOTPEOHOCTSIMU, JAIOMIET0 00YyYarOIUMCs COLMATbHO3HAYUMBIN OIBIT COTPYIHUYECTBA U
B3aMMHOM ITOMOIIIH;

* UHUITUUPOBAHUE U TIOJACPKKY UCCIETOBATENBCKOM IEATEIHHOCTH 00YJaIOIIUXCS B
(dbopMe UHAMBHUIYAIbHBIX U TPYIIOBBIX MPOEKTOB BOCIIUTATEIbHOM
HampaBJIE€HHOCTU.IIPUBJICYEHUE BO3ZMOXKHOCTEN APYTUX YUPEKIACHUN U OpraHu3aluii—
CIIOPTUBHBIX KIyOOB, TIEYEOHBIX YUpEKICHU M, OnbnuoTek, IHTEepHET U Aap.
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YUYEBHO-METO/JUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBSI3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYUEHUKA
* buosorus. O6mas 6uomnorus, 10 kinacc/ Cuornazor B.U., Aradonosa U.b., 3axapora
E.T., O6GmecTBO ¢ orpaHnueHHO# 0TBETCTBEHHOCTHIO «J[PODAY; AKInoHepHOE
obmectBo «M3marenscTBO «IIpocBernieHme»
* buosorus. O6mas 6uonorus, 11 knace/ Cusornazos B.U., Aradponosa W1.b., 3axaposa
E.T., Ob1iecTBO C OrpaHUYE€HHON OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE
obmectBo «M3marenscTBO «IIpocBerieHne)»

METOAUYECKHUE MATEPUAJIbI 1JIS1 YYUTEJIA

1. Coopnuk 3amau o obmeit omosoruu 9-11 knaccel. E.H. JlembsiakoB u ap.Mocksa, 2019
2. A.A. Kupunenxko . EI'D 6uonorus . ['enetnka. MosexkynsipHas OH0JIOTHs. DKOJIOTHS.
OBosonys. TpEeHUPOBOYHBIE TETPANIH.

3. buomorus. Bech MkompHBIN Kypc B TaOIUIIAX.

4. buosorug B cxeMmax 1 Tabnunax. B.M. Xenesnsk., 2019 r.

5. Metonunueckoe nocobue k yueoOnuky B.b. 3axaposa. 6.B.C. Poxios. buonorus EI'3.
7. buonorus 10-11 knacc KonTtponbHo-u3MepuTenbHbie MaTepuaisl.mos pea H. A.
bormanosa.

8. buonorust cipaBOYHUK JJI NIKOJIBHUKOB U noctynatonux B By3bl. T.JI. borganoga.
2020 r.

9. A.B. Tepemos, P.A, Ilerpocosa buomorus 10, 11 knaccer, Mocksa, 2022 .

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1.www.festival.1september.ru - ®ectuBanp neparornueckux uack "OTKPBITHIA YPOK"
2006 - 2007. Pazmen "IIpeniogaBanue ouonorun" - 86 craTei.
2.www.charles-darwin.narod.ru - Yapisie3 JlapBun: ouorpadust 1 KHUTH.

3.Enunas xoyutekus mudpoBsIx oOpaszoBareabHbIX pecypcos http://school-
collection.edu.ru

4. denepanbHbIA IIEHTP HHOOPMAITMOHHO-00pa3oBarenbHbIX pecypcoB (PLINOP)
http://fcior.edu.ru

5. DenepanbHas nHGOpMaMOHHAs cucTeMa « EMMHOE OKHO JJocTyTa K 00pa30BaTeIbHBIM
pecypcam» http://window.edu.ru/

6. buostorus. http://bio.1september.ru/

7.www.informika.ru - anekrponnsiii yaeonuk "bruonorus” (sep. 2.0 - 2000) u3 mukina
"OOyuaromue SHIuKIoneauu" . - YueOHbIi Kypc, KOHTpOJIbHBIE Bompockl. (Kak
1oJib30BaThes - cM. "Tlomonis".)

8. www.bril2002.narod.ru - buomorus ms mkonsHUKOB. KpaTkas uHGOpPM. 1o pa3aeiam:
OOmas omonorwus, boranuka, 3oonorus, Yeaosek.

9. http://www.ege.edu.ru - OdunmansHbiid vHGOpMaHOHHBIH opTain EID.

10. http://ru-biologia.livejournal.com/12284.html - ITpoGieMbI 3BOJTFOITHH

11. Ypoxk (POIII) https://resh.edu.ru 12. Ypox (Hcmopran) https://nsportal.ru
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