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IHosicHuTeIbHAA 3alIUCKA

Pabouas nporpamma 1o GMOJIOrMM Ha ypOBEHb CpPEIHEro oOuiero oopa3zoBaHUs VIS
oboyuaromuxcs 10-11-x xmaccoB MBOVY «Capamunckas COILI» pa3paboTana B
COOTBETCTBUH C TPEOOBAHUIMMU:

- @epepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpasoBanum B Poccuiickoit
denepanuny;

- mpukaza MwunoOpHaykn ot 17.05.2012 Ne 413 «OO6 yrBepxkaeHHH QenepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTelbHOTO CTaHAapTa cpefaHero olmero obpa3oBaHUs» (c
M3MEHEHUSIMHU, BHECEHHBIMHU IIpUKa3oM Munmnpocsemenus ot 12.08.2022 Ne 732);

- npukaza MuHnpocBemenus oT 18.05.2023 Ne 371 «O06 yrBepxkacHUU GdeneparbHOU
00pa30BaTeNLHOM MPOTrPAMMEBI CPETHETO 00IIIero 00pa3oBaHUY,

- mpukaza Munnpocsemienuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsaka
OpraHW3allMM W  OCYIIECTBICHHS 00pa30BATENbHON  JEATETBHOCTH IO  OCHOBHBIM
001eo0pa3oBaTeIbHBIM  MporpaMmMaM — 00pa3oBaTeIbHBIM IPOrpaMMaM Ha4yallbHOTO
00111er0, OCHOBHOT'O OOIIETO U CPETHETO O0IIET0 00pa30BaHUs»,;

- Konnenuu npenoaasanus yueOHoro npeamera «buonorusy;

- Konnenmuu skonorndeckoro o0pazoBaHus B CUCTEME OOIIETO 0Opa30BaHMUS;

- KommekcHbIM INJIaHOM MEpONpUSATHH IO TMOBBIIEHHIO KayecTBA MAaTEeMAaTH4YECKOro MU
€CTeCTBEHHO-HAYYHOTO 0Opa3oBaHus Ha niepuo 1o 2030 rona;

- CIT 2.4.2.4283-26 «CaHATapHO-3MHUJIEMHOJOTHYECKHE TpPEeOOBAaHUS K OpTaHHU3aAIUsIM
BOCTIUTaHHUS W OOYYEHHUs, OTIbIXa M O3JIOPOBICHHS JETEH M MOJOJECKN», YTBEPKICHHBIX
MOCTAHOBJICHUEM IJIaBHOTO caHuTapHoro Bpayda ot 02.06.2026 Ne 19;

- CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTHUBBI U TpeOOBaHUS K 0OECHEUYECHUIO
O6e3omacHocTM M (MiaM) Oe3BpeIHOCTH JUIs YesloBeKa (AKTOPOB Cpelbl OOMTaHUS,
YTBEPKACHHBIX TIOCTAHOBJIEHUEM IJIaBHOTO CaHUTapHOTo Bpaya oT 28.01.2021 Ne 2.

Pabouas mporpamMmma OpHEHTHpPOBaHAa Ha IEJIEBbIE MPHOPUTETHI, CPOPMYIUPOBAHHBIE B
(benepanbpHON pabouel mporpaMme BOCIIUTAaHUA U B paboueii mporpamme Bocriutanusi MBOY
« Capanunckas COIL».

- Ilpukaza Munnpocsemenus Poccun ot 10.11.2025 N 808 "O BHeceHUM U3MEHEHHH B
HEKOTOpble MpHKa3bl MuHuUCTepcTBa npocBenieHus Poccuiickoit Penepanuu, Kacaroumecs
(dbenepasbHBIX 00pa30BATENBHBIX MPOTPAMM HA4YaJbHOTO OOIIEro oOpa3oBaHUs, OCHOBHOTO
o01iero o0pa3oBaHus U CpeHero odmero oopazoBanus';

- [Ipukaza MunuctepcTBa npocsemienust Poccuiickoit @eaepammu ot 8§ okTsaopst 2025 1. Ne
729 “O BHeECeHMHM W3MEHEHMM B HEKOTOpbIE IpUKa3bl MMHHCTEPCTBA IPOCBELICHMUS
Poccuiickoit  ®@enepanuu, Kacaromuecs (enepanbHbIX 00pa3oBaTEIbHBIX MPOTrpamMm
HavyanpHOTO O00IIero oOpa3oBaHUs, OCHOBHOTO OOIEro oOpa3oBaHUs M CPETHEro OOIIero
oOpazoBaHus’;

- [Ipukaza MunucrepctBa npocsemenus Poccniickoit @enepaunn ot 18.06.2025 Ne 467 "O
BHECEHUU W3MEHEHMH B HEKOTOpble Ipuka3bl MuHHCTEpcTBA 00pa3oBaHUs M HAyKH
Poccuiickoii ®Pexepauun u  MuHucrepcrtBa npocsemienus Poccuiickoir  denepanuy,
Kacaromuecs: QeaepanbHbIX IOCYyIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB HAYaJIbHOTO
00111eT0, OCHOBHOTO 00IIIeT0 00pa30BaHus U CpeHEro 00pa3oBaHus'.

[Ipu pazpaboTke mporpaMMbl IO OHOIOTHH TEOPETUIYECKYIO OCHOBY JUISI OIIPEIECTCHUS
MOJX00B K (OPMHUPOBAHUIO COAEP)KAaHUS yuyeOHOro npeamera «bHOJOTHS» COCTABUIIM:
koHuentyaibHble nonoxeHuss PI'OC COO o B3auM0O00YCIOBICHHOCTH LiEJeH, coaepKaHus,
pe3yabTaToB 00yueHHsI U TpeOOBAHUIM K YPOBHIO MOJATOTOBKH BBIITYCKHHUKOB, IOJIOKEHUS 00
OOIIMX LENSIX U NPUHIHUIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
obmero oOpasoBanusi B Poccuiickoit ®Penepanuu, a TakkKe IOJIOKEHUS O creuupuke
OMOJIOrMK, €€ 3HAaYeHHM B IO3HAHWUU >KUBOM MPHUPOJBI UM 00ECleYeHUH CYLIECTBOBAHMS
yenoBeyeckoro oodmectBa. CorjacHO Ha3BaHHBIM IOJIOKEHHUSIM OIpPEEsIEHbl OCHOBHBIE
(GyHKIIUM TpOrpamMMbl 0 OHMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o OwoslorMHM [MaeT MPEACTABICHHE O IMeNsix, o0 o0Imeld cTpaTeruu
oOyueHHusi, BOCIHUTAHUS M PA3BUTHA OOYYAIOIIMXCS CpEACTBAMH Y4eOHOTO mMpeameTa



«buonorusy», omnpenenser o0sf3aTeNbHOE NPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpY,
pacmpezielieHne Mo pasfeliaM U TeMaM, PEeKOMEHAYEMYIO MOCJIeI0BAaTEIIbHOCTh H3y4YeHUS
y4eOHOro MaTepuayia C y4eTOM MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3EH, JIOTUKU
00pa30BaTeIbHOrO MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaromMXCsl.

B mporpamme 1o 6MOJ0THH TaK)Ke YUYUTHIBAIOTCS TPeOOBAHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM U TPEIMETHBIM pe3yJbTaTaM 0O0y4deHHs B (OPMUPOBAHUU OCHOBHBIX
BHUJIOB y4eOHO-TIO3HABATEILHON JIEATEITbHOCTH/YICOHBIX JCHCTBHIA OOYYalONIMXCS 10
OCBOEGHHIO COJIepPKaHUs OMOJIOTHYECKOT0 00pa30BaHusl.

B mnporpamme mno Ouonorum (10-11-e kiaccel, 0a30BBI ypOBEHb) peaii30BaH
MIPUHIINAI TPEEMCTBEHHOCTH B U3yYEHHH OMOJIOTHH, OJarofaps 4emy B Heil mpocMaTpuBaeTCs
HANpaBICHHOCTh Ha pa3BUTHE 3HAHWH, CBS3aHHBIX C (OPMHPOBAHHEM €CTECTBEHHO-
HAyYHOTO MHUPOBO33PEHHUS, IIEHHOCTHBIX OpHUEHTAIMA JIMYHOCTH, HKOJOTHYECKOTO
MBILUIEHUS], TPEICTaBICHUH O 370pOBOM 00pa3e >XKM3HU U OepeXHBIM OTHOLICHHEM K
OKpyXaromie mnpupogHoi cpene. [loatomy Hapsnay ¢ u3ydeHHEM OOIIEOMOIOTHYECKUX
TEOpUH, a TaKKe 3HAHUN O CTPOEHMHM >KMBBIX CHCTEM PA3HOTO PaHIa U CYIIHOCTH OCHOBHBIX
MPOTEKAIOIIMX B HHUX TMPOIIECCOB B TMporpaMMe IO OWOJIOTUH YAEJIEHO BHHUMaHUE
WCIIOJIb30BAHUIO NOJYUYEHHBIX 3HAHUI B MOBCEJIHEBHOM KU3HM JUIS PEIIECHUS MPUKIATHBIX
3a1a4, B TOM uucie: NpOopUIAKTUKHA HACJIEICTBEHHBIX 3a00JIeBaHMN YelOBeKa, MEIHUKO-
TFE€HETUYECKOTO  KOHCYJIbTHPOBAaHHUS, OOOCHOBAaHUS  HSKOJIOIMUYECKH  IIE€JIECO00pa3HOTo
MOBEACHUA B OKpYXKAloIIel MpHPOJHON cpele, aHalu3a BIUSHUS XO3SMCTBEHHOM
JESITEIbHOCTH YE€JI0BEKA HA COCTOSIHUE MPHUPOJIHBIX U UCKYCCTBEHHBIX 3KOCUCTEM. Y CHIIEHUE
BHHUMaHUs K MPUKIAAHON HAMPaBICHHOCTH ydyeOHOro mpenmMera «buonorus» mpoaukToBaHO
HEOOXOUMOCTbIO O0€CTieUeHHs] YCIOBUM Uil pEIIeHUus OJHOM W3 aKTyalbHbIX 3a/ad
IIKOJIBHOTO OMOJIOTHYECKOro 00pa3oBaHUs, KOTopas IHpeanosaraeT (opMHpPOBaHUE Y
oOyuaroluxcs CIOCOOHOCTH aaliTUPOBAThCA K M3MEHEHHUSM JIMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTI'0 MHpa.

buonorust Ha ypoBHE cpefHero o01iero oopa3oBaHusl 3aHUMaeT BaxkHoe mecTto. OHa
obecrieunBaeT (popMHUpOBaHUE y 0OyYarOIUXCS MPEACTABICHUH O HayyHON KapTHHE MHUpa,
pacimupsieT ¥ 0000IIaeT 3HAaHUS O JKUBOM NPUPOJE, €€ OTIMYUTEIbHBIX MpHU3HAKAX —
YPOBHEBOI OpraHu3allii U HBOJIOLUH, CO3JAeT YCIOBHS IJIsi: MO3HAHMSA 3aKOHOB >KUBOU
npuponbl, (GOPMUPOBAHUA (YHKIIMOHAIBHOW TI'PAMOTHOCTH, HABBIKOB 3JI0POBOTO U
O6e3omacHOro o0pa3a JKU3HHU, HKOJOTMUYECKOTO MBIIIICHUs, LEHHOCTHOTO OTHOLICHHS K
YKUBOHM IIPUPOJE U YETIOBEKY.

Bosnbiioe 3HaueHne OGMOIOrHUsS UMEEeT TaKkKe JUIsl PEIeHUs] BOCIIUTATENbHBIX M Pa3BUBAIOIIUX
3a/1au cpeaHero o0miero oopasoBaHusl, colMann3anuu oOydaroniuxcs. M3ydenue Ouonoruun
obecrieynBaeT yCIOBUS i (POPMUPOBAHHUS HHTEUIEKTYaJbHBIX, KOMMYHUKALIMOHHBIX WU
MH(OPMALIMOHHBIX ~ HABBIKOB, OACTETHUYECKON KYJIbTYphl, CHOCOOCTBYET HWHTErpaluu
OMOJIOTMYECKHUX 3HAaHUM C MpPEJACTaBICHUAMU W3 JAPYTrUX Y4eOHBIX NpeAMETOB, B
YacCTHOCTH (pU3MKK, XMMHM U reorpaduu. HazBaHHblE NOJOXKEHUS O MpeAHA3HAUYECHUU
yueOHOro npenmeTa «buoaorus» cocTaBUIIM OCHOBY /ISl ONIPEIeNICHHs TOIX0/I0B K 0TOOpY U
CTPYKTYpPUPOBAHHUIO €T0 COJIEPKaHNUs, IPEICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OT10op conmepkanust yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYILECTBIIEH C
MO3UIMI KyJIbTypOCOOOpPAa3HOTO TMOJIX0Ja, B COOTBETCTBHMM C KOTOPBIM OOy4arouiuecs
JIOJDKHBI OCBOWUTH 3HAaHUS M yMEHUS, 3HauMMble JUId (GOpMHUpOBaHUS OOIIEH KyIbTYpHI,
OTIpEe/ICTISIONINE a/IeKBaTHOE IIOBE/IEHUE YEJIOBEKa B OKpYXKarolled MpUpPOAHON cpene,
BOCTpeOOBaHHbIE B MOBCEIHEBHON KM3HM U MPAaKTUUECKOH nesTenbHocTH. Ocoboe MecTo B
3TOW cHUCTEeME 3HAHMM 3aHUMAIOT 3JIEMEHTBI COJIEp’KaHus, KOTOpPbIE CIIy’)KaT OCHOBOM st
(dbopMHUpOBaHUS TPEICTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHONW KapTHHE MHUpa U
LIEHHOCTHBIX OpPHUEHTALUSAX JIMYHOCTH, CHOCOOCTBYIOUIMX TyMaHHU3alMH OHOJIOTMYECKOTO
o0Opa3oBaHws.

CrtpyKTypHupoBaHHE COJEpKaHUs y4yeOHOro Marepuaia B IporpaMme Mo OWoJIoruu
OCYLIECTBJIEHO C Yy4Y€TOM MPHOPUTETHOTO 3HAYEHHsS 3HAHUM 00 OTIMYUTENbHBIX
OCOOEHHOCTSIX JKMBOM TIPUPOJBI, O €€ YPOBHEBOM OpTraHM3allid H DJBOJOIUH. B
COOTBETCTBHUH C 3TUM B CTPYKTYype ydeOHoro npenmeta «bronorus» BblJIeNeHbl CIeAyIOIIne



coJiepkaTenbHble TUHUU: «buonorus kak Hayka. MeTonsl HaydHOro nosHaHus», «Kierka
Kak Oumonormyeckas cucremayn, «OpraHu3m Kak Ouojormueckas cucreman, «Cucrema u
MHOr000pa3fe OpraHu4ecKOr0 MHUpPa», «IBOJIOLHS KUBOH MPHPOIBD», «IKOCUCTEMBI U
MPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp u3ydenus: yuebnoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIaJICHUE
00y4aroIUMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIbHON OpraHu3alfyl KUBBIX CHCTEM
pa3HOro paHra M NOpUOOpEeTEHHE YMEHUI MHCIIONb30BaTh OSTH 3HAHUS JUISI TPaMOTHBIX
NEHCTBUII B OTHOIIEHUU OOBEKTOB >KMBOW MPUPOIBI M PEIICHUS PA3TUYHBIX KHUIHEHHBIX
pooJIeM.

JlocTtuxenue 1ienu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
o0ecTeYrBaeTCs pEIIeHUEM CIIeTYIOIINX 3a/au:

- OCBOEHHE 00YYaIOUIMMHUCS CUCTEMbI 3HAHUI 0 OMOIOTUYECKUX TEOPUAX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE€3aX, IpaBWIax, CIyXallMX OCHOBOM Uil (QopMUpOBaHUS
MPEJICTAaBICHU O €CTECTBEHHO-HAYYHOW KapTHHE MHpA, O METOJIaX HAy4yHOTO IO3HAHUS,
CTPOEHUH, MHOTO00pa3ui U OCOOCHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIlHH,
BBIIAIOIINUXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

- (opmupoBanue y oOyyaroUMXcs NO3HABATENIbHBIX, MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTE B IMpoliecce aHalv3a JaHHBIX O MYTAX pa3BUTHA B OHOJOTUU HAYYHBIX
B3TJIS10B, UAEH U TIOJIXOJI0B K M3yYEHHIO )KMBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alNM;

- CTaHOBJIEHME Yy oOyyarommxcs oOmeld KynbTypbl, (GYHKIHOHAJIBLHOW TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLECHUBATh SIBJICHUS OKPYXAIOLIETO MUPA >KUBOM MPHUPOIBI
Ha OCHOBaHHUH 3HAHHH U OMbBITA, MOJTYYSHHBIX [IPH U3YYEHUH OMOJIOTHH;

- (opmupoBanue y oOy4arommxcss yMEHUH WIIIOCTPUPOBATh 3HAUEHUE OHOJIOTMYECKUX
3HAaHUHM B MPAaKTUYECKOM JESTENbHOCTH YeJIOBEKa, PAa3BUTHUU COBPEMEHHBIX MEAULUHCKHX
TEXHOJIOTHI ¥ arpoOUOTEXHOIOTHIA;

- BOCHHMTaHHE YOEXJIEHHOCTH B BO3MOXHOCTH IO3HAHUS YEJIOBEKOM >KHMBOH NPHUPOJIBI,
HEO0OXOUMOCTH OEpeXHOro OTHOIIEHHS K HeH, COOJIIOIEHUs 3TUYECKUX HOPM IpHU
MIPOBEICHUH OMOJIOrMUYECKUX UCCIIeI0BaHUH;

- OCO3HAHHE IIEHHOCTH OMOJIOTMYECKUX 3HAHUN JJISl TOBBIIIEHUS YPOBHSI AKOJIOTMUYECKOM
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

- MPUMEHEHHE MPUOOPETEHHBIX 3HAHUNW M YMEHHUI B MOBCEJHEBHOM »XU3HU JI1 OLIEHKH
MOCTIE/ICTBUM CBOEH EsITENbHOCTH MO OTHOLICHHMIO K OKpYXKalolel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOIEHNE Mep TTPOPHIIAKTHKY 3a00I€BaHUN.

B cucreme cpeanero oOmiero oOpa3oBanusi «buonorus», mzyyaemas Ha 0a30BOM
YpOBHE, SIBIISIETCA 00s3aTENIbHBIM Y4€OHBIM MPEIMETOM, BXOJSIIUM B COCTaB MpPEIMETHOU
obnacti «EcTecTBeHHO-HAayUYHbIE MPEAMETHI».

Jlnst u3yuenus OMosIoruH Ha 6a30BOM YPOBHE CpeHero oliiero oopa3oBaHusi OTBOIUTCS 68
gacoB: B 10-m kmacce — 34 uaca (1 wac B Hememo), B 11-m kmacce — 34 gaca (1 gac B
HEJIENIO).

Jns  peanu3andyd  OPOTrpaMMbl  HUCIONB3YIOTCS — YY€OHMKM, JONYLIEHHBIE K
UCIOJb30BAHUIO TMpPU  pealn3allMd  UMEIOHIMX  TOCYAApCTBEHHYIO  aKKpEIUTAIHIo
00pa3oBaTeNbHBIX MPOTPaMM HAyaJIbHOTO OOIEro, OCHOBHOTO OOILEro, cpeiHero oOIero
o0Opa3oBaHUs OpraHu3aIusIMH, OCYIIECTBIISIOIUMU o0pa3oBaTeNbHYIO
NEeATENbHOCTD, TPUKa30oM MuHmnpocsemenus ot 22.06.2026 Ne 436:

buonorus, 10 kmace/ [Maceunnk B.B., Kamenckuit A.A., Pybuos A.M. u npyrue /Tlon pen.
[Taceunuka B.B., Aknmonepnoe o6miectBo «M3mgarenbero "[Ipocsemnienne»;
buonorus, 11 kmace/ [Maceunnk B.B., Kamenckuit A.A., Pybuos A.M. u npyrue /Ilon pen.
[Taceunuka B.B., Aknmonepnoe o6miectBo «M3mgatenbero "[IpocBemnienne»;

DneKTpoHHBIE 00pa30BaTEbHBIC PECYPCHI, JOYIICHHBIE K UCIIOJIb30BAaHHUIO TIPH PeaTn3aiuu
00pa30oBaTeNbHBIMU  OPTraHU3alMsSIMU, HWMEIONIMMH TOCYJapCTBEHHYIO aKKpPEIUTAIHIO,
o0pa3oBaTeNbHBIX MPOrpaMM Ha4daJIbHOTO OOIIEro, OCHOBHOTO OOIIETO, CPEIHETOo O0O0IIero
oOpa3zoBanust nmpukazoM Munnpocsemienus ot 23.07.2025 Ne 551:



O0P: «buonorus, 10 xmaccy. bubanorexa IIOK
O0P: «buonorus, 11 xmaccy. bubanorexa IIOK
I[Inanupyemble pe3yJibTaThl OCBOEHUsI MPeIMeTa
Cormacao ®I'OC COOQO ycraHaBIuMBarOTCS TpeOOBaHHUS K pe3yJbTaTaM OCBOCHUS
00y4aroIUMUCs IPOTPaMM CPETHETO OOIIET0 00pa30BaHUs: TUIHOCTHBIM, METANIPEAMETHBIM
Y TIPEIMETHBIM.

JINYHOCTHBIE Pe3yJIbTATHI

B cTpykType NAMYHOCTHBIX PE3yJNbTaTOB OCBOEHUs TpeaMmera «buoiorus» BbIIEIEHBI
CIEyIOIIME COCTaBIAIOIINE: OCO3HAaHHWE OOYYalOIIMMHUCA POCCUHCKON TrpakIaHCKOM
UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIPEICIICHHUIO,
HaJIMYUE MOTHBAIlMM K OOY4YEeHHIO OMOJOTHH, IIeJICHANpPaBIE€HHOE pa3BUTHE BHYTPEHHUX
yOeXJIeHU JIMYHOCTH Ha OCHOBE KIIOUEBBIX IIEHHOCTEH M HMCTOPUYECKHUX TPATUIUN
pa3BUTHsl  OMOJOTMYECKOTO 3HAHHA, TOTOBHOCTh M  CIOCOOHOCTh  OOYYaromIMXCs
PYKOBOJICTBOBaTbCSI B CBOEM JCSATENBHOCTU IIEHHOCTHO-CMBICIOBBIMH — yYCTAHOBKAMHU,
MPUCYIIMMH  CHCTeME€  OHOJIOTMYECKOro  O0pa3oBaHWsA, HaJIMYUE  HKOJIOTMYECKOTO
MIPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTD KU3HEHHBIC TUTAHBIL.

JIn4HOCTHBIE pE3ysbTaTbl OCBOEHUs Ipeamera «buonorus» AOCTUrarTCsl B €IMHCTBE
y4e0HOM U BOCTIUTATEIHHOU JACSITEILHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMU, UCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMH, IPUHITHIMU
B 00IIIeCTBE NMPaBWJIAMH M HOPMaMH TIOBEJICHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOITO3HAHUS,
CaMOBOCIIUTAHUS U CAMOPA3BUTHS, PA3BUTHs BHYTPEHHEN NO3ULNN JTUYHOCTH, IATPUOTU3MA,
YBaKEHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TPyAa U CTapIIeMy IMOKOJEHUIO, B3aUMHOTO
yBOXKEHUS, OEpeKHOro OTHOIIEHHS K KyJIbTYpHOMY HACIEOUI0 U  TPATUIHSIM
MHOTOHallMOHAJIBHOTO Hapojaa Poccuiickont denepannu, NpUpoae U OKPYKarollen cpee.
JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS y4eOHOro mpeamera «buomorus» TOMKHBI OTPa’kaTh
TOTOBHOCTh M  CIOCOOHOCTh  OOYYAlOIIUXCS  PYKOBOJCTBOBATHCS  CHOPMUPOBAHHOM
BHYTPEHHEH TMO3MIMEN JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHUEHTALMM, MO3UTUBHBIX
BHYTPEHHUX YOEXJICHHUI, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
o0I1ecTBa, pacUpeHne )KU3HEHHOTO OMBITA U OMBITA JAESATEIbHOCTH B IIPOIIECCE peaTnu3aluu
OCHOBHBIX HAIPaBJICHUI BOCIIUTATEIILHON JEATEIHHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamIaHCKOr0 BOCIIUTAHMS

- c(OpMUPOBAHHOCTh TPAXKIAAHCKOW TMMO3MIMH OOydYaromerocs Kak aKTHBHOTO W
OTBETCTBEHHOTO YJ€Ha POCCUHCKOTO OOIIEeCTBa;

- OCO3HAHHE CBOWUX KOHCTHUTYLIIHMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)XEHHWE 3aKOHA H
MPaBONOPSJIKA;

- TOTOBHOCTh K COBMECTHON TBOPYECKOU IEATEIHLHOCTH NMPH CO3JAaHUU YYEOHBIX MPOEKTOB,
pelIeHnr yuyeOHbIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHHH OMOOTHYECKUX IKCIIEPUMEHTOB;
- CIOCOOHOCTh ONPEAENATh COOCTBEHHYIO TIO3WIIMIO 10 OTHOIIEHUIO K SBICHUSM
COBPEMEHHOM KU3HU U OOBIICHSTH €€;

- YMEHHE YYUThIBAaTh B CBOUX JICUCTBHSIX HEOOXOJUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOACH C pa3sHbIMU YOCKIEHUSMHU, KYJIbTYPHBIMH [EHHOCTAMH U
COIMAJIBHBIM TTOJIOKEHUEM;

- TOTOBHOCTh K COTPYOHHYECTBY B IIPOLIECCE COBMECTHOTO BBITIONHEHUS YUeOHBIX,
MMO3HABATENIBHBIX W HCCIEIOBATEIBCKAX 3a/a4, YBOKWUTEIHLHOTO OTHOIICHHUS K MHEHUIO
OTIIMOHEHTOB MPH 00CYXIEHNUU CIIOPHBIX BOIPOCOB OMOIOTHYECKOTO COMEPKAHUS;

- TOTOBHOCTh K TYMaHHUTApPHOM M BOJIOHTEPCKOU IEATETHHOCTH;

2) N1aTPMOTHYECKOI0 BOCIMTAHMS:

- c(OpMHUPOBAHHOCTH POCCUUCKOM TPakIaHCKOW UJICHTUYHOCTH, MaTPUOTH3MA, YBAXKEHUS K
CBOEMY HapoJy, UYyBCTBa OTBETCTBEHHOCTH mepea PoauHON, roploCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM S3BIK M KyJIbTYpy, HPOLUIOE W HACTOAILIEE MHOIOHAIMOHAIBHOIO Hapoja
Poccuu;

- IIEHHOCTHOE OTHOIIICHUE K IPUPOAHOMY HACIEANIO U MaMSITHUKAM IPUPOJIbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKyCCTBe, CIIOPTE, TEXHOJIOTHUSIX, TPY/IIE;



- CIOCOOHOCTH OLIEHUWBAThH BKJIAJ] POCCUHCKUX YYEHBIX B CTAHOBIJIEHHE U pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAYCHHs] OHOJOTMH B TMO3HAHWU 3aKOHOB NPUPOJIbI, B >KU3HU UEIOBEKa U
COBPEMEHHOT0 O0IIEeCTBA;

- ujeiHas yoexJ1eHHOCTb, TOTOBHOCTh K CIy>KE€HHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- OCO3HAHHE TYXOBHBIX IIEHHOCTEW POCCUICKOI0 HApO/1a;

- chopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO MTOBEICHUS;

- CIIOCOOHOCTH OLIEHUBATh CUTYALIMIO M IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaHME JMYHOTO BKJIa/1a B IOCTPOEHHUE YCTONUYUBOIO Oy IyIIEro;

- OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJIUTENSM, CO3JaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO
MIPUHATUS LEHHOCTEN CEMENHOM KU3HH B COOTBETCTBUHU € TPaAULIMAMU Hapo10B Poccuy;

4) 3¢TEeTUYECKOr0 BOCTIUTAHMSI:

- 3CTETHUYECKOE OTHOILIEHUE K MHUPY, BKJIHOYAsl 3CTETHKY ObITa, HAYYHOIO U TEXHHYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIIECTBEHHBIX OTHOIICHHUIA;

- IOHUMaHKE SMOIMOHAIBHOTO BO3EHCTBUS )KUBOM MPUPO/IBI U €€ LIEHHOCTH;

- TOTOBHOCTh K CaMOBBIPD@KEHHIO B PAa3HBIX BHJAX HCKYCCTBA, CTPEMJIEHHWE MPOSBIATH
KayecTBa TBOPUYECKON JTMUHOCTH;

S) ¢pusnyeckoro BocnuTaHusA, GOPMHUPOBAHNS KYJIbTYPBbI 310POBbS H IMOLMOHAJIBHOIO
0/1aronosy4us:

- IOHMMaHUe U peanusalys 30poBOro U 0e30macHOro odpasa >KU3HH (3A0POBOE MUTAHUE,
cOONIOICHNE TUTMEHUYECKHX TMpaBUI U HOpPM, COAJaHCHPOBAHHBIN PEXHUM 3aHATHUH U
OTAbIXa, peryispHas (¢u3nueckas aKTHUBHOCTb), OEpeXHOro, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOIIEHHUSI K COOCTBEHHOMY (DPM3HUECKOMY U IICUXUYECKOMY 3/I0pOBBIO;

- TIOHMMaHME IIEHHOCTH TMpPaBWJ MHIMBHIYaJbHOIO M KOJUIEKTHBHOIO 0€3011acHOro
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

- OCO3HAHHE IMOCJEICTBUI M HENPHUATHS BPEAHBIX IMPHUBBIYEK (YHOTPEOJIEHUS aJKOIoJId,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

- TOTOBHOCTb K TPY/ly, OCO3HAHHUE LIEHHOCTU MacTepPCTBa, TPYA0II00UE;

- TOTOBHOCTb K aKTUBHOM JEATEIIBHOCTH TEXHOJIOTMUECKON U COLIMAIbHON HAaNpPaBIEHHOCTH,
CIIOCOOHOCTh ~MHULMUPOBATH, IUIAHUPOBATH M CAMOCTOSITENIBHO  BBIMOJIHATH — TaKYIO
JESATENBHOCTD;

- MHTEpec K pPa3UyHbIM cdepaMm MpodeccroHalbHON esATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIM BBIOOp Oyaymied mnpodeccun M peaau30BbIBaTb COOCTBEHHBIE >KU3HEHHbBIE
IUTaHBbI;

- TOTOBHOCTb U CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPA30BaHHMIO HAa MPOTSKEHUM Bcel
KHU3HU;

7) IKOJIOTM4€eCKOT0 BOCIMTAHNS:

- DKOJIOTUYECKH 11€1ecO00pa3HOe OTHOILIEHHE K MPUPOAE KaK MCTOYHUKY KU3HHM Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

- TOBBIIIEHHWE YPOBHS 3KOJOTHYECKOW KYJIbTYpbl: MPHOOPETEHUE OIbITa IJIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI Il OKPY>KAIOIIEN CpEIbl;

- OCO3HaHME IVI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U IyTel UX PeIleHuUs;

- CIOCOOHOCTh HCIMOJIB30BaTh MPHOOpETaeMble NMPU U3yUYEeHUH OMOJIOTUM 3HAHUS U YMEHUS
MIPU peLIeHUH MPOoOJIeM, CBA3aHHBIX C PallMOHAIBHBIM MPUPOAOIOJIB30BaHNEM (COOII0IEHIE
IIpaBWJI MOBEACHUS B NPUPOJE, HAIIPABJICHHBIX HA COXPAaHEHUE PAaBHOBECUS B YKOCUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOChephl);

- AaKTUBHOE HENpUATHE NEHCTBHUI, NMPUHOCAIIMX BpPEI OKpYKaIOLIEH NPUPOJHON Cpele,
yMEHHe MIPOrHO3UPOBATh HeOJ1aronpusiTHoIE HKOJIOTHUYECKHE MIOCIIEZICTBHS
IIPEeANTPUHUMAEMBIX JEHCTBUM U IPEIOTBpALaTh UX;

- HaJUM4Me pPa3BUTOTO DSKOJOTMYECKOTO MBIIIIEHUS, 3KOJOTHYECKOW KYIbTYpPBhI, OIbITa
NEATEIbHOCTH  DKOJIOTMUECKON HAINpaBIEHHOCTH, YMEHMsI PYKOBOJICTBOBATHCS HMHU B



[I03HABATEIbHOM, KOMMYHHUKATUBHOW M COLMAJIBHOM IPAKTHKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOH J1eATEIbHOCTH SKOJIOIMYECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

- c(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH W OOIIECTBEHHON TMpPAaKTHKH, OCHOBAHHOTO Ha JHAIOre KYJIBTYp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHPE;

- COBEpIICHCTBOBAHUE SI3BIKOBON M YMTATENLCKOW KYJIBTYPHl KaK CPEICTBA B3aUMOCHCTBUS
MEX]Ty JIFOIbMU M NTO3HAHUS MUPA;

- TMOHMMaHue crneuuukd OMONIOTMH KaK HayKd, OCO3HAaHHMA €€ POJH B (OPMHPOBAHUHU
pallMOHATIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHMM LEJIOCTHOrO IpPEACTaBlIeHUS 00
OKpYyXKalolleM MHpe Kak O €IUHCTBE NPUPOJbI, YeJIOoBeKa W OOIIecTBa, B IO3HAHHUU
MIPUPOHBIX 3aKOHOMEPHOCTEH M PELICHUH POOJIeM COXpaHEHHsI TPUPOJHOIO PAaBHOBECHUS;

- yOeX/JIeHHOCTh B 3HAYMMOCTH OMOJIOTHMH JJIsl COBPEMEHHOW IMBHIM3AIMH: OOECIIeUeHUs
HOBOT'O YpPOBHS DPAa3BUTHUS MEIUIMHBI, CO3JaHME TEPCHEeKTUBHBIX OHOTEXHOJOTH,
CTIIOCOOHBIX pelIaTh pecypcHbIe MpoOIeMbl pa3BUTHUSI YEJIOBEUYECTBA, MOUCKA MyTEH BHIXOJA
u3 IOOANBHBIX HKOJIOTMYECKUX MpolieM u olecneueHus Mmepexoja K YCTOHYHMBOMY
Pa3BUTHIO, PAIMOHAIFHOMY HCIIOIB30BAaHUIO TPHPOJIHBIX PECypcoB U (HOPMHUPOBAHHIO
HOBBIX CTaHJAPTOB KHU3HH;

- 3aWHTEPECOBAHHOCTh B MOJYYCHHUH OMOJOTHMUYECKUX 3HAHWH B LEJSX MOBBIIICHHUS OOIIEiH
KYJIbTYpBl, €CTECTBEHHO-HAY4YHOM TIPaMOTHOCTH, KaK COCTAaBHOM 4acTH (DyHKIMOHAJIbHOU
IpPaMOTHOCTH 00ydarouuxcs, GopMupyemMoit mpu u3y4eHnu ONOIOTHH;

- MOHMMAaHHUE CYIIHOCTH METOJOB II03HAHMs, HCHOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCTIONIB30BATh IOJIydaeMble 3HAHUS JUIS aHalu3a W OOBICHEHHs SBICHHUN
OKpY’KaloIIero Mupa U MPOMCXOJSAIIMX B HEM HU3MEHEHUH, YMEHHUE JienaTh 000CHOBAaHHbIE
3aKIIIOYECHHs] HA OCHOBE HAyYHBIX (D)aKTOB M HMMEIONIMXCS JaHHBIX C IEJIbI0 TOJTYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITEJIPHO HCIIOJIb30BAaTh OHMOJIOTUYECKHAE 3HAHUS JUIS  PEHICHUs
po6JIeM B peabHbIX KU3HEHHBIX CUTYalUsX;

- OCO3HaHHWE IICHHOCTH HAyYHOH JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH NMPOCKTHYIO U
HCCIIEI0BATENBCKYIO JEATEIbHOCTh HHANBHUIYaIbHO U B TPYIIIE;

- TOTOBHOCTb W CIIOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHUI0 M €aMOOOpa30BaHHUIO, K
aKTUBHOMY TNOJYYEHHIO HOBBIX 3HAaHMM MO OMOJIOTMM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTIMU.

B mporecce nocTHKEHHS TMYHOCTHBIX PE3YJIbTATOB OCBOCHUSI O0YYArOIIUMHUCS MPOrpaMMbl
1o OMOJIOTHY HA YPOBHE CPEAHETO 00IIero 0opa3oBaHus y 00yUYaIOIMUXCsl COBEPIICHCTBYETCS
HMOLMOHANIBbHBIA HHTEJUIEKT, MPenoaraloui chopMHUpPOBAHHOCTS!

- CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBFHOE COCTOSHHE,
BUJIETh HAIpaBJICHUS Pa3BUTHsI COOCTBEHHOM AMOIMOHAIBHOM Cdephl, ObITh YBEPEHHBIM B
cebe;

- CaMOPEryJIMPOBaHUs, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE TIOBEICHWE, CIIOCOOHOCTh aJanTHPOBATHCS K OSMOIMOHAIHHBIM HW3MEHEHUSM U
MPOSIBIISTE THOKOCTB, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHBAIlMH, BKIIOYAIONICH CTPEMIIEHHME K JOCTIKCHHIO IeNTd W YCIEXYy,
ONTUMM3M, HUHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXO/s U3 CBOMX BO3MOXKHOCTEH;

- OMIATHH, BKJIOYAIOUICH CHOCOOHOCTh TMOHWUMATh SMOIMOHAIBHOE COCTOSHHE IPYTHX,
YYUTBIBATh €r0 TPU OCYIIECTBICHHMM KOMMYHHUKAIMH, CIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;

- COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTPaMBATh OTHOIICHUS C JIPYTHMHU
JOABMH, 3a00THTHCS, IPOSIBIISITh HHTEPEC U Pa3peIIaTh KOHMOIUKTHI.

MertanpeaMeTHbie pe3y/IbTaThI

MeramnpeaMeTHble  pe3ynbTaThl OCBOEHHUS ydeOHoro rmnpenmera «buomorus»
BKJIFOYAIOT: 3HaYMMBIE  JUISL dbopMUpOBaHUS  MHUPOBO33PEHUS oOy4aromuxcs
MEXIUCUUIUIMHAPHbIE  (MEXIpeIMEeTHbIE)  OOLIeHAaydHble  IOHATHS,  OTpakarollue



[IEJIOCTHOCTh HAYYHOW KapTHUHBI MUpa W CIeNU(PUKY METOJIOB TMO3HAHUS, MCIOJIb3yeMbIX B
€CTECTBEHHBIX HayKax (BEIIEeCTBO, DHEPIus, SBICHHE, MPOIECC, CUCTeMa, Hay4YHBIH (HaKT,
MPHUHIINAI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHWs, HCCICIOBaHNE, HaOII0/ICHNUE,
W3MEPEHHE, SKCIEPUMEHT W Jp.), YHUBEpCaJIbHbIC Yy4eOHBbIC NEeUCTBHUS (TI03HABATEIBHEIE,
KOMMYHHKATHBHBIC, PETYIATHUBHEIC), oOecreunBarone GopMupoBanue (HyHKIMOHAIBHON
IPAaMOTHOCTH W COIIMAIBHOW KOMIIETCHIIMU OOYYarouIuxcs, CHOCOOHOCTh OOYYarOIIUXCS
HUCITIOJIB30BATh OCBOCHHBIC MCKIUCTUIITIMHAPHBIC, MHPOBO33PCHYCCKUC 3HAHUA )51
YHUBEpCaIbHbIC YUeOHBIE JCHCTBUS B TO3HABATEIIPHOW U COITUATBHOM MPAKTHKE.
MeramnpeaMeTHbIE PE3YNbTaThl OCBOCHHS IMPOTPAMMBI CpeaHEro oOmiero oOpa3oBaHUs
JOJDKHBI OTpaXkaTh:

OBJIaZIeHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁﬂblMl/l MO3HABATC/JIbHBIMU I[CﬁCTBHSIMH:

1) 6a3oBble JIOTHYECKHUE N1eHCTBUSA:

- CaMOCTOSITEIbHO (OPMYIIMPOBATh W aKTyalU3UpPOBATh MPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

- UCIIOJIB30BATh IMPU OCBOCHUU 3HAHUUI MNPUEMBI JIOTHYCCKOT'O MBINIJICHUA (aHaJm3a, CHHTEC34a,
CpaBHEHUs, KiaccudUKai, 000OIICHH), PACKPBIBaTh CMBICT OHOJOTHYECKUX TTOHSATHH
(BI:IZ[GJISITI: HX XapaKTCPHBIC ITPU3HAKH, YCTAHABJIMBATL CBA3U C IPYTrUMU HOHSITI/ISIMI/I);

- ONpEeNeNsATh IENU JACSITCIBHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUH HUX JOCTHKCHHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBbHOCTH C IMOCTABJICHHBIMU LCIISAMUA;

- HCIOJIb30BaTh OHWOJIOTMYECKUE TOHATHS JUIsi OOBACHEHHS (AKTOB M SIBJICHUW >KUBOU
IIPUPOIBL,

- CTPOUTH JIOTUYECKHE PACCYKACHUS (MHAYKTUBHBIC, ITYKTUBHBIC, 10 aHAJIOTHH ), BBISBIIATD
3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B paCCMATPUBAEMBIX SIBIICHUSAX, (POPMYIUPOBATH BBIBOJIbI
1 3aKJITI0YEHUS;

- NPUMCHATH CXCMHO-MOJCJIBHBIC CPEACTBA IJid MPCACTABJICHUA CYIICCTBCHHBIX CBSI3ed U
OTHOIIICHUH B M3y4aeMbIX OMOJOTHYECKHX O0BEKTaX, a TaAK)Ke MPOTUBOPEUHI pa3HOTO poja,
BBIABJICHHBIX B Pa3JIMYHBIX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

- pa3pabaTbIBaTh IUIaH PeIIeHUs] MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepUaTbHBIX U
HeMaTepUalbHBIX PECYPCOB;

- BHOCHUTb KOPPEKTHUBBI B JAESTEIBHOCTb, OLIEHMBATH COOTBETCTBUE pE3YyJbTATOB ILIEIISM,
OIICHUBAThL PUCKU HOCHC}ICTBHﬁ JACATCIIBHOCTH,

- KOOPJIMHUPOBATH U BBINOJHATH pPabOTy B YCIOBUSX PEAIBHOTO, BHUPTYaIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

- pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBble UCCJIeA0BATEIbCKUE 1eHCTBUS:

- BJIQJIETh HABBIKAMHU y4eOHO-UCCIIEOBATENHCKON U MPOEKTHOHN AeATeIbHOCTH, HaBBIKAMU
paspenieHusi TpoOseM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOWCKY
METOJIOB pEUICHUs MPAKTUYECKHX 3a]1a4, IPUMEHEHHUIO Pa3IuYHbIX METO/I0B ITO3HAHMS;

- HMCIIOJIB30BAaTh pPA3JIMYHBIC BHUABI ACATCIIBHOCTU II0 IMOJYYCHHWIO HOBOI'O 3HAHHUA, C€ro
WHTEPIIpETalNU, MPeoOpa30BaHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYAIIHsIX, B TOM YHCIIE MPU
CO3JaHNHN y‘-Ie6HI)IX N COLIMAIIBHBIX ITPOCKTOB,

- (OopMHUPOBATh HAYYHBIN TUI MBINUICHHS, BIaJIeTh HAYYHON TEPMUHOIIOTHEH, KIIFOUEBBIMU
IIOHATUAMHU U METOJJaMHU,

- cTaBUTh U (GOPMYIHUPOBATh COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHOU NEATEIHHOCTH H
KU3HCHHBIX CUTYalUsIX;

- BBIABIATH TPHUYUHHO-CJICICTBEHHBIC CBSI3M M AaKTyaJU3UpOBaTh 3aJady, BBIJIBUTaTh
TUIIOTE3y €€ PELICHMs, HaXOAUTh apryMEHTHl JUIs JOKa3aTelbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHNUS;

- AHAJIM3UPOBATH MMOJTYUYCHHBIC B XOA€ PCIICHHUA 3aJa4n PE3YIbTaThbl, KPUTUICCKU OLICHUBATH
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

- 1aBaThb OLICHKY HOBLIM CUTYyallUsAM, OLICHUBATDH HpPIO6p€T€HHBII>i OIIBIT,

- OCYILIECTBJIATH IEJICHANPABICHHBIM TOUCK TepeHoca CPEACTB M CHOCOOOB NEHCTBUS B
MPoECCUOHATIBHYIO CpPENy;



- yMeTb IIEpEeHOCUTh 3HaHMA B IIO3HABATEIIbHYI0 M  IPAKTUYECKYyl0 o00jactu
KU3HECATEIbHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTei;

- BBABUIaTb HOBBIE WJEH, NpEIJlaraTb OPUTHMHAIbHBIE IOAXOAbl U PELICHUs, CTaBUTh
poOJIEeMBI U 33]1a4H, JIOIYCKAIOIIUE albTepPHATUBHBIEC PELICHHUS.

3) paGora ¢ nngopmanmeii:

- OPUEHTHPOBATHCS B PA3TMUYHBIX HCTOYHHMKAX HH(pOpMAIMH (TEKCTE y4eOHOTO IMOCOOWMs,
Hay4YHO-TIOMYJISIPHOW ~ JMTeparype,  OHOJOTMYECKMX  CJIOBapsX M CIPaBOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTEPHETE), aHAJU3UPOBaTh WH(POPMALUIO PA3TUIHBIX
BUIOB U (OpM MpeincTaBleHHUs, KPUTHYECKU OLICHWBAaTh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTb;

- (QopMmynupoBaTh 3ampoChl M NPUMEHATh pPA3JIMYHbIE METOJbl IPHU IOHMCKE U OTOOpe
Ouosiornueckoil nHpopmMalu, He0OXOJUMOH /7Sl BRITIOJTHEHUS Y4eOHBIX 3a/1a4;

- NpHOOpeTaTh ONbBIT MCIOJb30BaHUA HH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMSI PA3JIMYHBIX IOMCKOBBIX CHCTEM;

- CaMOCTOSTEJIbHO BBIOMpPATh ONTUMaJbHYI (OpPMY MpercTaBIeHUs OHOIOrHMYeCcKOn
nHpopManuu (CXeMbl, rpaduKH, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U JIP.);

- HCIOJIb30BaTh HAY4HBI $3bIK B KadecTBE CpelIcTBa Ipu paboTe C¢ OMOIOTHYECKOMH
nHpOpMaLKei: TPUMEHITh XUMHUECKUE, PU3NIECKUE U MATEMAaTHIEeCKHE 3HAKU U CUMBOJIBI,
¢dopmyibl, ab0OpeBUaTypy, HOMEHKJIATYpYy, HCHOJB30BaTh M IPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIJITHOCTH;

- BIAJCTh HaBBIKAMU pACMO3HaBaHMA M 3alIUThl HMHQoOpMaruy, HHGOPMAIMOHHON
0€30MacCHOCTH JIMYHOCTH.

OgJiajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMY 1€ CTBUAMU:

1) oOmienue:

- OCYILIECTBIISATh KOMMYHHUKAIIMM BO BceX c(epax *KHU3HH, aKTUBHO y4yaCTBOBATh B JMAJOre
WM TUCKYCCHUH MO CYIIECTBY 00CYyX1aeMOl TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUs] OTHOCUTENIbHO BBINIOJHEHUS NpesiaraeéMoi 3ajlaud, y4YUThIBaTb HMHTEPECHl U
COTJIACOBAHHOCTb MO3UIUI IPYIrUX YYaCTHUKOB AMAJIOTA WK AUCKYCCUN);

- pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOIIEHUS, MOHMMAaTh 3HAU€HHE COLMAIbHBIX
3HAKOB, TPEJNOCHUIOK BO3HUKHOBEHHS KOH(MDJIUKTHBIX CHUTYyalllMi, yMETb CMSIr4aTh
KOH(JIUKTBI U BECTU NIEPETOBOPHI;

- BJIaJIETh PA3IUYHBIMU CHOCOOAMM OOIEHUS W B3aUMOJAEHCTBUS, MOHUMATh HAMEPEHHS
ApYTUX JIO/EH, MPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECeHUKY M B KOPPEKTHOU
dhopme hopMyITHPOBATH CBOU BO3PAKEHHUS;

- pa3BEepHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

2) COBMeCTHAA 1eSITeJILHOCTD:

- MOHUMAaTh U HCIOJIb30BATh MPEUMYIIECTBA KOMaHIHOW M MHAMBHIYaJIbHOM pabOTHI MpHU
peleHu  OUOJIOTHYECKON  MpoOseMbl, OOOCHOBBIBATH HEOOXOJUMOCTb IMPUMEHEHHS
IpYNNOBBIX (POPM B3aUMOJIEHCTBUS IPU PEIICHUU Y4eOHOH 3a1aun;

- BbIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBHH C y4yeTOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEH KaXkJI0TO YjeHa KOJUIEKTHBA;

- INpUHUMATh LEIU COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH U KOOPAMHHUPOBATH
NEHCTBUS 1O €€ JOCTHKEHHUIO: COCTaBJATh IUIAH JIEUCTBUHM, pacHpelessiTh POJIU C Yy4ETOM
MHEHMH yYaCTHUKOB, 00CYKIaTh Pe3ylbTaThl COBMECTHOI paboThI;

- OLIEHMBATh KaYeCTBO CBOET0O BKJIaJa M Ka)JO0r0 ydyacTHHUKAa KOMaHbl B OOLIUH pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

- MpeajiaraTb HOBBIE IMPOEKTHI, OLEHUBATh WAEU C TMO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

- OCYIIECTBJISITh TO3UTUBHOE CTPATETMUYECKOe TIIOBEJACHHE B Ppa3IUYHBIX CHUTYalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaskeHHE, ObITh HHUIIMATUBHBIM.

OsJajieHNe YHUBEPCAJIBHBIMH PeryJIsTHBHBIMH e CTBUAMU:

1) camoopranusaunus:



- WCIIONBb30BaTh OMOJIOTMYECKWE 3HAHUS Ui BBIIBICHHS TNPOOJEeM M HMX pEIICHHS B
’KM3HEHHBIX M y4eOHBIX CUTYaIUIX;

- BBIOMpATh HA OCHOBE OMOJIOTMYECKHX 3HAHW IEJIEBbIE U CMBICIIOBBIC YCTAHOBKH B CBOMX
JEUCTBUAX M MOCTYIKAX 10 OTHOLICHHUIO K XHMBOH MPUPOJIE, CBOEMY 310POBBIO U 3I0POBBIO
OKpYKaroInX;

- CaMOCTOSITEJIbHO OCYIIECTBIISITH ITO3HABATENBHYIO JAEATENBHOCTh, BBIABIATH MPOOIEMBI,
CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BaTENbHON JAEATEIBHOCTH W
’KM3HEHHBIX CUTYAIIHsX;

- CaMOCTOSITETIHHO COCTABJIAThH IUIAH PEIICHHs MPOOIEMBbI C YY€TOM MMEIOUINXCS PEeCypCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEAOYTCHHH;

- JaBaTh OLIEHKY HOBBIM CHUTYaIHsIM;

- PacIIMPATH PaMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTCHUH;

- IeNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 33 PEIICHHE;

- OLIEHMBATH MPUOOPETEHHBIN OTIBIT;

- croco0CTBOBATh (HOPMUPOBAHHIO U TPOSIBICHUIO IIUPOKOH SPYAULIMU B Pa3HBIX 00JIACTIX
3HAHMH, MOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBI YPOBEHbD;

2) CAaMOKOHTPOJIb:

- JlaBaTh OIIGHKY HOBBIM CHUTYallUsIM, BHOCHUTH KOPPEKTHBBI B JIESTEIBHOCTh, OLIEHHBATH
COOTBETCTBHE PE3YIHTATOB LIEIISAM;

- BIIAJICTh HaBBIKAMH [TO3HABATEIIHLHOMN peeKCHN KaK OCO3HAHUS COBEPIIAEMbIX JAEHCTBUHN U
MBICJMTENBHBIX TIPOIIECCOB, WX pPE3YyJIbTaTOB W OCHOBAHWH, WCIOIB30BATh MPUEMBI
pedrexcuu UI OLIEHKH CUTYalluH, BEIOOpA BEPHOTO PEIICHHUS;

- YMETh OLIEHMBATh PHCKH U CBOEBPEMEHHO MTPUHUMATDH PEIICHHS M0 UX CHIDKEHUIO;

- IPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX NP aHAJIU3€E PE3yIbTAaTOB ACATEIbHOCTH;

3) npuHsATHE CeONA U APYIUX:

- IPUHUMATh ce0s, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

- IPUHUMATh MOTHBBI M aQPTYMEHTHI IPYTHUX MPH aHAIIN3E PE3YIIbTAaTOB ACATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OMIMOKY;

- pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C TIO3UITUH JPYTOTO YeIIOBEKa.

IIpeameTHbIe pe3y/ibTaThI

IIpenmetHble pe3ynbTaThl ocBoeHHs mnporpamMbl COO mo Ouonoruun Ha 6a30BOM
YpOBHE BKJIIOHAIOT crnienuduueckue s yyeOHoro npeamera «buonorus» HayuyHble 3HaHUSA,
YMEHHUS U CHOCOOB! JAEHCTBHI MO OCBOEHMIO, MHTEPIIPETALMM U MPEoOpa30BaHUIO 3HAHMM,
BUJIbI JESITEIbHOCTU MO MOJYYEHHI0 HOBOTO 3HAHMSI M NMPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX
YUEOHBIX CUTYalUsX, a TAKXKE B PEANbHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C OMOJIOTHE.
B nporpamme npeMeTHbIe pe3yabTaThl IPEICTaBICHbI 10 ToAaM 00y4YeHHUs.
10-# kace
[IpenMeTrHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buomorus» B 10-mM Kiaacce
JOJKHBI OTPayKaTh:
- c(OpMUPOBAHHOCTh 3HAHUI O MecTe W POJU OHOJIOTHMH B CHUCTEME HAYYHOI'O 3HAHMS
€CTECTBEHHBIX HayK, B (OPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MUpa
U HAYYHOTO MHUPOBO33pEHHUS, O BKJIAJE€ POCCUHCKUX MU 3apyOekKHBIX YUYEHBIX-OMOJIOTOB B
pa3BuTHE OMOJOrUH, (PYHKIMOHATHHONH I'PAMOTHOCTH YEJIOBEKa JUIsl PEIICHUS >KU3HEHHBIX
3ajady;
- YMEHHE PacKpbIBaTh COJIEpKaHUE OMOJOTHUECKUX TEPMHHOB U MOHATHUMN: KU3Hb, KIETKA,
opraHusM, MmeTaboau3M (0OMEH BEHIECTB H TNPEBpAIICHHE JHEPruu), TOMEOCTa3
(camoperyrnsilusi), ypOBHEBash OpraHu3alMsl HKUBBIX CHUCTEM, CaMOBOCIIPOM3BEICHUE
(penpoayKIsi), HaCJIeCTBEHHOCTh, H3MEHYUBOCTh, POCT U Pa3BUTHE;
- yMeHHMe wu3/iaratb OWOJOTHUECKHE TEOpHM (KIETOYHAas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpajJbHas JIorMa MOJIeKyJsspHOW Ouoioruu), 3akoHsl (I'. Mennens, T. Moprana, H. W.
BauioBa) u ydeHus (0 LEHTpax MHOTOOOpa3us U MPOUCXOKICHUS KYIbTYPHBIX PACTCHUN
H.N. BaBuiosa), onpeneisiTb FpaHULIbI KX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;



- YMEHHE BIAJEeTh METOJaMHM HAy4yHOI'O IO3HAaHUS B OMOJIOTMM: HAOJIOJEHHE U ONHCAHUE
KMBBIX CHCTEM, IPOLIECCOB M SBJICHUMN, OpraHu3alus W IPOBEICHHE OHOJIOrMYECKOIro
9KCIIEPUMEHTA, BBIJBUKEHUE TI'MIIOTE3bI, BBISBICHUE 3aBUCHUMOCTH MEXKIY HCCIIETYyEMbIMHU
BEJIMYMHAMH, OOBSICHEHUE MOJIyYEHHBIX PE3yJIbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX HMOHATHH,
TEOpUI U 3aKOHOB, YMEHUE JI€JIaTh BBIBOJIbl HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTATOB;
YMEHHE BBIACIATh CYUICCTBCHHBIE NPU3HAKKM BHUPYCOB, KIETOK IMPOKAPHOT M DJYKapHOT,
OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPTaHW3MOB, OCOOEHHOCTH TIPOLIECCOB: OOMEHa
BEIIECTB W TPEBpALllEeHUs OHHEPruM B KIETKe, (OTOCHMHTE3a, IUIACTHYECKOro U
HHEPreTUIeCKOro OOMEHa, XeMOCHHTE3a, MUTO03a, Mei03a, OTUIOIOTBOPEHUS, Pa3MHOKEHHS,
WH/IMBU/yalbHOTO Pa3BUTHsI OpraHu3Ma (OHTOI€HE3);

YMEHHE TPUMEHATh TOJTYYECHHBIC 3HAHHS U1 OOBSICHEHUS OMOJOTHYECKUX MPOIECCOB U
ABJICHUM, M TPUHATHS NPAKTHUYECKUX PEIIEHUH B ITOBCEAHEBHOM MXHM3HU C LENbIO
obecriedeHns: 0E30MACHOCTH CBOETO 3/70POBBS M 370POBBS  OKPYXKAIOMIMX  JIIOJCH,
COOJIFOJICHUS. HOPM T'PaMOTHOT'O MOBEJEHMS B OKpYXarolllel NpUpoAHOi cpese, HOHUMaHue
HEO0OXOUMOCTH HCMOJIb30BaHUS JOCTUKEHUI COBPEMEHHOM OMOJIOTMHM M OMOTEXHOJIOTHI
JUI pallMOHAJIBHOTO IPUPOIOTIOIb30BaHUS;

YMEHHE pellaTh JJIEMEHTapHbIE T'€HETHYECKHUE 3aJadyd Ha MOHO- M JAUTMOpUIHOE
CKpELIMBaHME, CLEIUICHHOE HAaclleZlOBaHUE, COCTaBIATh CXEMbl MOHOTMOPHIHOIO
CKpEIMBaHus I [IpeICKa3aHus HacIe10BaHus IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATh JIAOOPAaTOpPHBbIE M TMpPaKTHUECKue padoThl, coOMI0NaTh MpaBHUia MpPU
pabote ¢ yueOHBIM 1 J1a00paTOpHEIM 000PYI0OBAHUEM;

YMEHUE KpPUTHYECKH OLIEHUBaThb U HHTEPIPETHUPOBATh HHPOPMALUIO OHOJIOIHYECKOTO
COJIepKaHusl, BKIIOYAIOIIYIO [ICEBJOHAYYHbIE 3HAHUS U3 PAa3IMYHBIX UCTOYHHKOB (CpeacTBa
MaccoBoil  MH(OpMaIMKM, HAay4yHO-TIOMYJSPHbIE  MaTepHajbl), JTUYECKHE  ACHEKThI
COBPEMEHHBIX MCCIIEIOBAHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUH;

YMEHHE cO037aBaTb COOCTBEHHbIE NHUCbMEHHBIE M YCTHble COOOLIEHHs, 0000Imas
OMOJIOrMYECKYl0 HH(OPMAlLMI0O W3 HECKOJIbKUX HCTOYHUKOB, TPAaMOTHO MCIIOJIb30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH.

11-i knace

IIpenmeTHble pe3ynbTaThl OCBOCHUs ydeOHoro mnpeamera «buomnorus» B 11-m Kkiacce
JIOJKHBI OTPayKaTh:

— c(OPMHPOBAHHOCTh 3HAHUN O MECTE M POJHM OMOJIOTMU B CUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOpPMHpPOBaAHUM COBPEMEHHOMN €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa
U HayyHOrO0 MHPOBO33PEHHs, O BKJIA/J€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OHOJIOTOB B
pa3BuTHE OMOJOTUH, (PYHKIMOHATBHONW I'PaMOTHOCTH 4YEJIOBEKAa JJI PEIICHUs YKU3HEHHBIX
3ajay;

— YMEHHE pacKpblBaTh COJEpKaHUE OWOJIOrMYECKUX TEPMUHOB U TOHATHUH: BH],
MOMyJALUs, TEeHOQOHJ, HBOJIOLMS,  JABIKYIIME CHibl  ((hakTopsl)  3BOJIOLUH,
MIPUCTIOCOOIEHHOCTh OPTraHU3MOB, BHI000pa30BaHME, YKOJIOTHIECKHE (DAKTOPHI, IKOCUCTEMA,
MIPOAYLEHThl, KOHCYMEHTBI, PEAYLEHTBI, LENHW MHUTAaHUSA, DSKOJOTMYECKas MUPaAMUIA,
ouoreorieHo3, buocdepa;

— yMEHHUE H3/aratb OHONOrH4Yeckre Teopuu (dBoitorMoHHass teopuss Y. [lapBuHa,
CUHTETHUYECKasi TEOpHUS HBOJIIOLINU), 3aKOHBl U 3aKOHOMEPHOCTH (3apOJIBIIIEBOIO CXOJCTBA
K.M. bopa, yepenoBaHus riaBHbIX HampasiieHud u nyrteil ssomrounn A.H. Cesepuosa,
yueHus o ouochepe B.U. BepHanckoro), onpeaenars rpaHULbl UX MPUMEHUMOCTH K KMBBIM
CHUCTEMAM,;

— YMEHHE BIJIaJeTh METOJaMH HAay4YHOr'O II03HAHUS B OHOJOTMHU: HAOIIOJEHHE U
ONMCAaHUE JKUBBIX CHCTEM, I[IPOLIECCOB M SBJICHWM, OpraHu3alus U IIPOBEICHUE
OMOJIOTMYECKOr0 3KCHEPUMEHTA, BBIIBMKEHHE TMIIOTE3bI, BBISBICHHE 3aBUCHUMOCTH MEXIY
UCCIIelyeMbIMH BEIMYMHAMHU, OOBSCHEHHE IOJIyYEHHBIX pE3yJIbTaTOB, MCIOJIb30BaHHBIX
HAy4YHBIX MMOHATUH, TEOPUN U 3aKOHOB, YMEHHUE JI€JIaTh BHIBOJbI HA OCHOBAHUU MOJTYyYEHHBIX
pE3yJIbTATOB;

— YMEHHE BBIACIATh CYUIECTBEHHbIE MPU3HAKH CTPOEHHUS OHMOJOTMYECKHX OOBEKTOB:
BUJIOB, OMYJISIIUH, POIYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OIIEHO30B U IKOCUCTEM,



0COOEHHOCTH IPOIECCOB: HACJIECICTBEHHOH HM3MEHYHBOCTH, E€CTECTBEHHOTO OTOOpA,
BUI000pa30BaHusi, MPUCIIOCOOJIEHHOCTH OPTaHU3MOB, NEHCTBHS SKOJIOTUYECCKHUX (haKTOPOB
Ha OPraHU3Mbl, MEPEHOCa BEHIECTB W IMOTOKAa PHEPTUM B SKOCHCTEMAax, aHTPOIOTECHHBIX
M3MEHEHHH B SKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIISCTB M OMOTCOXMMHYECKUX
IUKJIOB B Ouocdepe;

— YMEHHE TPUMEHATh TONYYCHHBbIC 3HAaHUS JUIsI  OOBSICHEHUS OHOJIOTUYECKHX
MIPOIIECCOB W SIBIICHUH, JJIS TIPUHSATHS TMPAKTHUYECKUX PEIICHWA B MOBCEIHEBHOW XU3HU C
HeNbl0  obecrieueHusl 0€30IMacHOCTH CBOETO 370POBbsS U 370POBbsI OKPYXKAIOIIMX JTFOJICH,
COOJIIOJICHUST HOPM TPAaMOTHOTO TIOBEJCHHSI B OKpYXKArollel MpUpOAHOH cpene, TOHUMaHKe
HEOOXOIMMOCTH HCIIOJIb30BaHMsI IOCTH)KCHUH COBPEMEHHOW OHMOJIOTHU JIJISI PAIlHOHAILHOTO
MIPUPOIOTIOIB30BAHNUS;

— YMEHHUE peliaTh AJIeMEHTapHbIe ONOJIOTHYECKUE 3a1a4H, COCTABIIATh CXEMBI TIepeHOCca
BEILIECTB U SHEPTHH B IKOCUCTEMAaX (IIeTH MUTAHUS);

— YMEHHUE BBITIONHATH Ja00OpaTOpHbIE M TpaKTUYeCKue paboThl, COONM0IATh MpaBHiia
pu paboTe ¢ y9eOHBIM U JTa00paTOPHBIM 000PYIOBAHUEM;

— YMEHHE KPUTUIECKH OIICHUBATH M HHTEPIIPETUPOBATh HHOOPMAIHIO OMOJIOTHIECKOTO
COJIep KaHus, BKITFOUAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CpelcTBa
MaccoBOW WH(pOpPMAIIMK, HAYYHO-TIOMYJISPHBIE MAaTEpUAbl), PacCMAaTPUBATh TJIOOATBHBIC
HKOJIOTUYECKUE TPOOJIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIIEHUIO K HHUM
COOCTBEHHYIO MTO3UIIHIO;

— YMEHHE CO3/1aBaTh COOCTBEHHBIC IMCHMEHHBIE M YCTHBIE COOOIIEHHs, 0000mas
OMOJIOTHYECKYI0 HMH(OpMAIMI0 M3 HECKOJIbKUX HWCTOYHUKOB, T'PaMOTHO HCIIOIb30BaTh

MOHATUMHBIN anmapaT OUOJIOTHH.

IHepeyenns (koaudukaTop) pacupeaeeHHbIX M0 KJIACCAM NPOBEePsAEeMbIX TPeOOBAHUH K

pesyabtatam QOII COO u 3/71eMeHTOB COJepPKaHUSA 10 OMOJIOTHH

10-it KJIACC
IIpoBepsiemble TpeGoBaHus K pe3yabraram ocsoenus OOII

Kon
MPOBEPAEMOro
pe3yJbTara

IIposepsiembie npeaMeTHbIe pe3yabTarbl ocBoeHust OOII OO0

ChopMupoBaHHOCTD 3HAHUI O MECTE M POJU OMOJIOTHH B CHCTEME HAyYHOT'O 3HAHHSA
€CTECTBEHHBIX HayK, B (POPMUPOBAHHM COBPEMEHHON €CTECTBEHHO-HAyYHON KAPTHHBI
MHUpa ¥ HAy9HOTO MHPOBO33PEHHUS; O BKJIAJE POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJOTHM; (PYHKLIMOHAIBHOM TIPaMOTHOCTH YEJIOBEKa JUIS
pelIeHus KU3HEHHBIX 3a/1a4

YMeHue pacKpblBaTh COJEp’KaHHE OMOJOTHMUECKUX TEPMHUHOB M TOHSATHM: J>KU3HB,
KJIeTKa, OpraHu3M; MmeTabonu3M (OOMEH BELIEeCTB U TpPEBpalleHHUE DSHEPIUn),
romMeoctad  (camMoOperyisius), YpOBHEBash  OpraHM3alus  JKUBBIX  CHCTEM,
CaMOBOCIIPOM3BEJICHHE (PEMPOAYKIUs), HACIEACTBEHHOCTh, M3MEHYHBOCTH, POCT H
pasBUTHE

YMeHue uznaratb ONOJIOTHYECKUe TeOpUu (KIeTOYHAasl, XpOMOCOMHAs!, MyTallMOHHAs),
3akonbl (I'. Mengens, T. Moprana, H.M. BaBunoBa) um yueHus (0 meHTpax
MHOTOOOpa3usi ¥ TMPOUCXOXKACHUS KyJIbTYpHBIX pactennii H.M. Baswmiosa),
ONpCACIIAThL 'PaHUIBI UX MPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHue BIaNeTh METOJaMU HAYYHOT'O IIO3HAHUS B OWOJOrUM (HAOJIONCHUE U
OMMCAaHUE JKUBBIX CHCTEM, TPOIIECCOB M SBICHUMN; OpraHu3alus U MpPOBEICHHE
OMOJIOTHYECKOTO 3KCIIEPUMEHTA, BBIJIBI)KCHUE TUIIOTE3bI; BBISIBICHHE 3aBUCHMOCTH
MEXAy HCCIeAYyEeMbIMH BEIWYMHAMH, OOBSCHEHHE TMOITYYCHHBIX PE3YJIbTATOB,
WCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUN U 3aKOHOB; YMEHHE JIeJaTh BHIBOJBI Ha
OCHOBaHUU MOJYYEHHBIX PE3yJIbTATOB)




VYMeHue BBIIEHATh CYIIECTBEHHBIE MPU3HAKK BHUPYCOB, KIETOK IPOKAPUOT H
9YKapuoT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB; OCOOEHHOCTH
IpoleccoB OOMEHa BELIECTB M IPEBPALICHUS SHEPrMM B KIETKe, (OTOCHHTE3a,

5 o
IUIACTUYECKOTO U HJHEPreTHYeckoro oOMeHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OIUIOJOTBOPEHHUSA,  PA3MHOXKEHHUS,  MHAMBUAYATbHOIO  pa3BUTUS  OpraHu3Ma
(oHTOTEHE3)

YMeHne NOpUMEHATh TMOJY4YeHHbIE 3HAHUA M OOBACHEHUS OHOJIOTUYECKUX
IIPOLIECCOB U SIBIICHUMW, I IPUHATUSA IPAKTUYECKUX PELICHUN B IIOBCEIHEBHOMN

6 KU3HU B LeEIsIX obOecrieyeHUs OE30MaCHOCTH CBOETO 3J0POBbS U 30POBBS
OKPYKAIOIIMX JIO/AEH, COOMIONEHUsI HOPM TPaMOTHOTO IMOBENEHHS B OKPYKAIOIIEH
NPUPOJHON cpele; MOHMMAaHHE HEOOXOAMMOCTH HCIONb30BAHUS JOCTHKEHUI
COBPEMEHHOM OMOJIOTUN ¥ OMOTEXHOJOTH I PallMOHATIBHOTO IPUPOIOTIONB30BAHUS
YMeHHne pemiaTh 3JIEMEHTapHbIE T€HETHYECKHe 3aJaud Ha MOHO- M JTUTHOpHAHOE

7 CKpEIBAHME, CIICTUICHHOE HACIeIOBaHHEe; COCTABIATH CXEMbl MOHOTHOPHIHOTO
CKpELIMBAHMS JIJIs1 IPEICKA3aHMsl HACIIEIOBaHUS IPU3HAKOB Y OPTaHU3MOB

8 YMeHHue BBINOIHATH J1a00paTOpHBIE M MPAaKTHUYECKHE padOThI, COONIOAATh MpaBuia
pHu paboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYAOBAaHUEM
YMeHre KpUTUYECKH OIIEHUBATh M MHTEPIIPETUPOBATh MH(OPMAIHIO OMOIOTHYECKOTO

9 COJIep’KaHusl, BKIIOYAIOUIYIO IICEBJIOHAYYHBIE 3HAHUS M3 PA3IUYHBIX HCTOYHHKOB
(CMH, nHayuHO-TIOMYJISIpHBIE MaTepUalibl); STUYECKHE ACIEKThl COBPEMEHHBIX
HCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUU
YMeHne co3naBaTh COOCTBEHHBIE IMHUCBMEHHBIE M YCTHBIE COOOIIEHHS, 0000mIas

10 OnosIorn4ecKyr0 HH(HOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIE30BAThH
MTOHSATUHHBIN anmapat OHOJIOTHH

IIpoBepsieMble 3J1eMEHThI COACPKAHUS

Kon |IIpoBepsieMble 3JIeMEHTBI COACP/KAHUSA

1 buoinorus kak Hayka

11 buonorus — Hayka o xuBoi# npupoze. Pons 6uosmornu B popMupoBaHUN COBPEMEHHON HAyIHON

' KapTuHBI MUpa. Cructema OUOIOTHYECKUX HAYK
12 MeTtoapl TO3HaHMS KUBOW MpUPOIbl (HAOMIOAEHHE, SKCIEPUMEHT, OMHCAaHHWEe, H3MEpEeHUE,
' KIIacCU(UKAIUs, MOJCITUPOBAHNE, CTATHCTUYECKAst 00pabOTKa JaHHBIX)
2 JKuBble cucTEMBI U X OpraHu3aLus
21 JXKussle cucrembl (OMOCUCTEMBI) Kak IMpeaMeT u3ydeHus ouonoruu. CBolcTBa OMOCUCTEM U UX
' pazHooOpasmue
29 YpoBHU OpraHu3au OMOCHCTEM: MOJICKYJSIPHO-TEHETHYECKUH, KIIETOYHBIA, OPTaHM3MEHHBIH,
' HOMYJISIUOHHO-BUI0BOM, SKOCUCTEMHBIN, OrochepHbIit
3 XHUMHYECKUH COCTAB U CTPOEHUE KIIETKU
XHUMHUUYECKUH COCTaB KIETKU. XUMHUUYECKUE 3JIEMEHThI: MAaKpO3JIEMEHThI, MUKPO3JIeMeHThI. Bona
3.1 | u muHepanpHbIe BemecTBa. OyHKIMM BOABI 1 MHHEPAJIBHBIX BEHIeCTB B KieTke. [lognepkanue
OCMOTHYECKOr0o Oasianca
benku. CoctaB u crpoeHue OesKoB. AMMHOKHCIOTHI — MOHOMeEpbI OenkoB. HezameHunMmble u
3o |33MEHAMBIE AMHHOKHMCIOTHI. AMUHOKHCIOTHBII COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM

MOJIEKY bl (TIEpBUYHAS, BTOPUYHAS, TPETHYHAs W YETBEPTHUYHAs CTPYKTypa). XUMHUECKHUE
cBoiicTBa OenkoB. buonorunueckue GpyHKIN OEIKOB.




®epMeHThl - Ouonoruueckue katanuszatopbl. CTpoeHHE (QepMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. Otnnuust  (QepMEHTOB  OT
HEOPraHUYECKUX KaTalln3aToOpOB

3.3

VYrneBoapl: MoHOcaxapuibsl (TJIIOKO3a, pubo3a M Ae30KcupuOo3a), Aucaxapuisl (caxaposa,
JAKTO3a) MW ToJucaxapuabl (Kpaxmani, TJIHUKOTeH, IellToio3a). buomormdeckue QyHKIM
YIJIEBOMIOB.

Jlunuaer: Tpurmunepuabl, crepounsbl, Gocdomunuasl. 'mapodunbHO-rUAPOHOOHBIE CBONCTBA.
Bbuonornyeckue q)YHKI_II/II/I JIMITUI0B. CpaBHeHI/Ie YrijeBoaos, GGHKOB U JIUMIIMUA0B KaK UICTOYHUKOB
SHEPTUU

3.4

Hyxneunossie kucnorsl: JJHK u PHK. Hykieoruabplr — MOHOMEpBI HYKIEHMHOBBIX KHCIIOT.
Crtpoenne u pynknuuu JIHK. Ctpoenne u pynkuuu PHK. AT®: ctpoenne u GpyHKImn

3.5

I_[I/ITOJ'IOFI/ISI — HayKa O KJICTKE. Knerounas TCOpHH. MeTto b1 N3YUCHUA KIICTOK

3.6

Knetka kak wnenoctHas skuBasi cucreMa. OOlue NpU3HAKM KIETOK: 3aMKHYTash HapyKHas
mMemOpana, monekynsl JJHK kak renernueckuii anmapat, cucteMa CUHTe3a OeJka

3.7

Tumbl  KJIETOK:  dyKapHOTHUecKas W mpokapuoTtuyeckas. (OcoOEHHOCTH  CTPOEHUS
pokaproTHueckor kieTku. Knerounas crenka Oaktepuii. CTpOeHHE dYKapHOTUUECKON KIIETKHU.
OCHOBHBIE OTJIIMYHS PACTUTEIILHON, )KUBOTHOM 1 TPUOHON KIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHas CTEHKAa, IJIMKOKAINKC, HMX (YHKLHUH.
[InazmaTnueckass MeMmOpaHa, e€ cBoictBa M (yHkuuu. llutoruiasma u €€ oOpraHoujbl.
OpnHomeMOpaHHbIE OpraHOM/bl KJIEeTKH: 3HJoIu1a3mMartudeckas cetb (JIIC), anmapat I'onbmaxkwy,
JIN30COMBI. HOJ’IyaBTOHOMHBIG OpraHonJbl KJICTKW: MUTOXOHAPUHU, TIIACTUABI. HponcxomneHHe
MUTOXOHJApUHA U miactua. Buasl mimactun. HememOpaHHbIE OpraHoMJbl KIETKH: PHOOCOMBI,
KJICTOYHBIN LEHTP, PECHUYKH, KI'yTUKH. DyHKIIMY OPraHONUI0B KIETKH. BritoueHns

3.9

SAnpo — peryiasaTopHblii HeHTp KieTkd. CTpoeHue sapa: siaepHas 000JI0uKa, KapHOIUIa3Ma,
XPOMAaTHH, SIAPBIILKO. XPOMOCOMBI

3.10

TpaHcnopT BeliecTB B KJIETKE

X(HBHCI[GHTGJ’IBHOCTB KJIICTKH

4.1

OOmeH BeniecTB, WM MeTa0OINU3M. AcCUMWIALUA (TIACTUYECKUM OOMEH) M JTUCCUMMIISLINS
(oHepreTndyeckuii 0OMEH) — JB€ CTOPOHBI €JMHOrO Impolecca Mmeradoiausma. Tumbsl oOMeHa
BEIIECTB: aBTOTpOoHBIH U TerepoTpodubid. Pons ¢depmMeHTOB B 0OMEHE BEIIECTB U
NpEeBpaIleHUH YSHEPTUU B KIIETKE

4.2

@®ortocunre3. CBeroBas u TemHOBass (as3pl  QorocuHTe3a. Peakuuu  QorocuHTE3A.
D¢ dexTuBHOCTH hoTOCHHTE3a. 3HaUCeHHE (POTOCUHTE3A JIJIs *KU3HU HA 3emiie. BiausHue ycinoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIICHUS €TI0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.
XemocuHTe3. XeMOCHUHTE3UPYIOIIMe OakTeprn. 3HAUYCHUE XEMOCHHTE3a JIJIs )KU3HHU Ha 3eMIie

4.3

DHepreTudyecknii 0OMEH B KJIeTKe. PacileruieHne BEIIeCTB, BBIICICHHE M aKKyMYJIHPOBAHHE
SHEPrUM B KIJETKe. OJTallbl 3HepreTuueckoro obmeHa. ['mukonus. bpokeHune u ero BUABL
Kucnoponnoe okucnenue, uim KieTouyHoe abixanue. I)(HeKTHBHOCTh YHEPTeTHUECKOro oOMeHa

4.4

Peakun matpuunoro cuntesa. I'enernyeckast uaopmanus u JJHK. Peannzanus reneTndeckoit
uHopmanuu B KiIETKe. | €HEeTMYEeCKUH KOJ W €ro CBOMCTBA. TpaHCKPHMIMSA — MaTPUYHBIN
cunte3 PHK. Tpancnsmus — 6uocuntes 6enka. KogupoBanue aMuHOKUCIOT. Pok pubocom B
OouocunHTe3e Oenka

4.5

Heknerounsie ¢opmbl xu3Hu — Bupychl. Hctopusi otkpbiTus BupycoB (.M. VBanoBckuii).
OCOOEeHHOCTH CTPOEHHUSI U JKU3HEAEATENbHOCTH BUpPYCOB. bakrepuodaru. bonesnu pacrenuii,
’KUBOTHBIX U YEJIOBEKA, BbI3bIBaeMble BUpycamu. Bupyc ummyHonedumura yenoseka (BUY) —




B030yautens CIINa. ITpodunakTika pacpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHHIA

Pa3zMHOXeHUE U HHIAWBUAYAJIbHOC PAa3BUTHUC OpraHrU3Ma

5.1

Knerounplii 1WKIJI, WM S>KU3HEHHBIM 1K kieTtkn. HWHTepdasza um  wmuto3. Ilpomecchr,
npoTekaromue B uHTepdasze. Perumkanus - peakuust marpuuHoro cuuteza JJHK. Crpoenue
XpOMOcOM. XPOMOCOMHBIM HaOOp — KapuoTHN. JIMIUTOMAHBIA M TarJIOWIHBIA XpPOMOCOMHBIC
HaOopsl. Xpomatusl. [{uronornueckue OCHOBBI Pa3MHOXKEHHS M MHAMBHUAYAJIBHOIO Pa3BUTHS
OpPraHU3MOB.

Henenne xnetku — muro3. Cragun murosza. Ilponeccsl, npoucxoasiue Ha pa3HbIX CTaaAHAX
MHUTO3a. brojornyeckuii cMpIca MUTO3a

5.2

CDOpMBI Pa3MHOKCHHA OPraHU3MOB: Oecroyioe U IOJIOBOE. Bubl OecroJioro PA3MHOKCHU:
JACJIICHUC HaABOC, ITOYKOBAHHC OAHO— KM MHOT'OKJICTOYHBIX, cn0p006pa3OBaH1/Ie, BCIr€TaTUBHOC
Pa3MHOKCHHUC. I/ICKYCCTBGHHOG KIIOHUPOBAHUC OPTaHU3MOB, €0 3HAUCHUEC IJI CCIICKINN

5.3

[TomoBoe pa3zMHOXEHUE, €TO OTIUYHS OT OECITOIOTO.
Meiioz. Ctaauu meio3a. [Iponeccel, mpoucxoasdinue Ha ctaausx meiiosa. [loBegenue xpomocom
B Meo3e. KpoccnHrosep. buosornueckuii CMbICI M 3HAUEHHE MEW03a

5.4

['amerorenes — mporecc 00pa30BaHUS TMOJIOBBIX KIETOK Yy HUBOTHBIX. I[loyloBbIE >Kene3bl:
CEMECHHUKU W sWYHUKU. OOpa3oBaHME U Pa3BUTHE IOJIOBBIX KJIETOK-TaMeT (CHepMaTO30M,
SUIEKIIETKAa) — clepMaroreHe3 W ooreHe3. (OCOOCHHOCTH CTPOCHHS  SHIEKICTOK U
cnepmaro3onzioB. OmionorBopenue. [lapreHorenes

5.5

WuauBuayanbHoe pa3BuTue (OHTOTEHE3). DMOpHOHAIbHOE pa3BUTHE (dMOpPUOTEHE3). DTallbl
AMOPHOHATILHOTO Pa3BUTHS y MIO3BOHOYHBIX KUBOTHBIX: APOOJICHHUE, TaCTPYJIAIMS, OPraHOTCHE3.
[TocTomMOpuoHanbHOE pazBuTHE. THUIMBI MOCTIMOPHUOHATIBLHOTO Pa3BUTHUS: MPSIMOE, HEMpPSIMOe
(uumHouHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI, CIIOCOOHBIE BHI3HIBATH
BpPOX/IEHHBIE YPOJICTBA.

Poct u pasButue pacrenuii. OHTOTE€HE3 IIBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTaJauH
pa3BUTHS

HacneacTBeHHOCTh M H3MEHUUBOCTD OpraHnu3MoOB

6.1

[Ipeamer u 3amaum reHeTuku. Victopust pa3BUTHS TeHETUKH. BKaa pocCHICKUX U 3apyOeKHBIX
Y4E€HBIX B Pa3BUTHE T€HETUKH. METO/Ibl TeHETHUKU (TUOPUIONIOTHYECKUN, IUTOTC€HETUUECKUH,
MOJIEKYJISIpHO-TeHeTHUecKUii). OCHOBHBIE T€HETHYEeCKHe MOHATHUS. ['eHeTHueckass CHUMBOJIMKA,
UCIIOJIb3yeMasi B CX€Max CKpEIIMBaHUN

6.2

3aKOHOMEPHOCTH HACJIEA0BaHUs MPU3HAKOB, ycTaHOBJIEeHHbIE ['. Mennenem. MoHorubpuaHoe
CKpelMBaHHue. 3aKOH eMHO00pa3us ruOpHuI0B NEpBOro MokoseHus. IIpaBuio JOMUHUPOBAHUS.
3aKOH paclleIUIeHUs MpU3HaKoB. [unore3a 4yuctoTel ramer. IlomHoe M HemosiHOE
JIOMUHHUPOBAHHUE.

JurubpunHoe  ckpeluBaHue.  3aKOH ~ HE3aBUCHMOIO  HACJEIOBaHUS  IPU3HAKOB.
[{uToreHeTMYECKUE OCHOBBI JUTMOPUIHOIO CKPEUIMBAHUA. AHAIM3UPYOILEe CKPEUIMBAaHUE.
Vcnonb30BaHuE aHAIU3UPYIOLIETO CKPEIUBAHUS Ul ONIPEIEICHUS T€HOTUIIA OCOOH

6.3

CuernnenHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mo CLEMIeHHOMY HaclleZJOBaHUIO
reHoB. HapyiieHue crieruieHusi TEHOB B pe3yJbTaTe KPOCCUHTOBEpa. XPOMOCOMHAs TEOPHS
HaCJIECTBEHHOCTH. [ eHeTHYeCcKre KapThl.

'enetnka mona. XpoMOCOMHOE ONpeAEieHUE IMoja. AYTOCOMBI M TMOJOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mmbl. HacimenoBaHue NpPU3HAKOB, CUEIUICHHBIX C
MOJIOM

6.4

N3menunBOCTb. BUabl M3MEHUMBOCTU: HEHACJIEACTBEHHAs M HacleAcTBeHHas. Poib cpenbl B
HEHACJIECTBEHHON M3MEHYMBOCTH. XapaKTepUCTHKAa MOAMU(DUKAMOHHOW HN3MEHUYMBOCTH.
BapuannoHHbI psg U BapuanMoHHas kpusasd. Hopma peakuuu npusHaka. KonudecTBeHHbIE U




KayeCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIM(UKALMOHHOW U3MEHYUBOCTH

6.5

HacnenctBenHas, Wiy reHOTUIHYECKAst, U3MEHUYNBOCTh. KOMOMHATHBHAS H3MEHYMBOCTH. Meiio3
H TIOJIOBOM mponecc — OCHOBaA KOMOMHATUBHON HM3MEHYHMBOCTH. MYTaIII/IOHHaSI N3MCHYUBOCTD.
Knaccudukanus myraiuii: reHHbIE XpOMOCOMHBIE, TEHOMHBIe. YacToTa U MPUYHHBI MYTaI[Hil.
Mytarennbie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSAOB B HACJIEACTBEHHOW m3MeHunBocty H.M.
Basunosa

6.6

I'enetuka 4yenoBeka. Kapuworun dyenoBeka. (OCHOBHBIE METOJbI TE€HETUKH 4YEJIOBEKa:
TCHEAJIOTUYCCKUM, ONU3HEIOBBIA, I[MTOTCHETUYCCKUH, OHOXMMHUYECKUN, MOJICKYJISPHO-
reHeTuueckuid. COBpPEMEHHOE ONpeACiCHUEe TEeHOTHNA: IOJHOTE€HOMHOE CEKBEHUPOBAHHUE,
reHOTUNTMPOBaHUE, B TOM umciie ¢ nomombio [I1[P-ananuza. HacneacTBenHble 3a0osieBaHUS
YeJIoBeKa: TeHHble O0oJie3HH, OOJIe3HM C  HACIEJACTBEHHOH MPeapacloyioKeHHOCTHIO,
XpoMocoMHBIe Oosie3Hu. CoMaThyeckue M TeHEpaTHBHbIE MyTaluu. [IpUHIUIBI 30pOBOTO
o0pasa XKW3HM, TUATHOCTUKH, MPOGUIAKTUKH M JICYCHHS TeHEeTHYeCKHX Ooje3Her. Memuko-
TeHETUYECKOE KOHCYJIbTUPOBaHUE. 3HAUCHHE MEJIUIMHCKON T€HETWKH B TPEIOTBPALICHUH U
JICYSHUH TeHETUYCCKHUX 3a00JICBaHUM YeJIOBEKa

CCJ'ICKI_II/IH OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekuusi Kak HaykKa M TpOIECC. 3apOKICHHE CEJNeKIMH W JoMecTukanusa. Yuenwe H.M.
BapumoBa 0 MEHTpax MPOUCXOXKIACHHUS W MHOTrooOpasus KyIbTypHBIX pacTeHHil. L[eHTpbI
MPOUCXOKACHUA TOMAIIHUX XKUBOTHBIX. COpT, rnopoaa, mitTaMm

7.2

CoBpeMeHHbIE METONBI CeNeKIMH. MaccoBblii ¥ WHAMBUAYAIbHBI OTOOPHI B CEJIEKIIMU
pacTeHuid U KUBOTHBIX. OIIEHKA SKCTephepa. BIM3KOpOACTBEHHOE CKpEITMBAaHUE — WHOPHUIVHT.
Uucras suHus. CkpelmiMBaHME YHUCTBIX JWHUH. [ereposuc, wnu rubpugHas CuIa.
Heponcreennoe ckpemuBanue — aytOpuamnr. OtnanéHHas ruOpuam3anusi u €€ ycrexw.
HcKyccTBEHHBIM MyTareHe3 U IMOJyYEHUE MONMIUIONAOB. JlOCTMKEHUs CEJIEKIUU PacTeHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHomorusg Kak OTpaciab IPOM3BOJACTBA. ['€HHas WHXKEHEpHsa. OTalbl CO3AAHUSA
pexomOunanTHo JIHK wu Tpancrennbix opranmszmoB. Kiertounas umnkenepus. Kierounbie
KyJIbTYpbl. MUKpPOKJIOHAIbHOE pa3MHOXKEHHE pacTeHni. KiloHupoBaHne BbICOKOIPOAYKTHBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTraHW3MOB. OKOJOTMYECKHME M 3Tudeckue mnpodiemsl. MO —
TeHeTHYECKU MOAU(DUIIMPOBAaHHbBIE OPTraHU3MBbI

11-i1 KITACC
IIposepsiembie TpeOoBaHus K pe3yabraram ocsoenns OOII

Kon

nposepsiemoro | [IpoBepsiemble npeaMeTHbIe pe3yabTaTthl ocBoenuss OOII OO0

pe3yJabrara

CdhopmupoBaHHOCTH 3HAHUHN O MECTE U POJHM OMOJOTHUU B CHCTEME HAayYHOTO 3HAHHS
€CTECTBCHHBIX HayK, B )OPMHPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI
MHUpa ¥ HAYyYHOTO MHPOBO33PEHHUS; O BKJIAJAEC POCCUHCKUX U 3apYOEIKHBIX YUEHBIX-
OWOJIOTOB B pa3BUTHE OWOJOTHM; (YHKIMOHAIHLHOM TPAMOTHOCTH YEJIOBEKa IS
pCHICHUS ) KU3HCHHLBIX 3a/la4

YMeHHue pacKpbiBaTh COJACp)KaHUE OWOJOTHUECKUX TEPMHUHOB W TIOHSATHM: BWII,
TOMYJSIIKSI, TeHOMOHA, DBONIONHS, MABWXKYIIHE CHIBl ((PakTOphl) 3BOIIONNH,
NPUCTIOCOOICHHOCTh  OPTaHWU3MOB, BHI000pa30BaHUE, AKOJIOTHYECKHAE (HaKTOPHI,
IKOCHCTEMA, TIPOAYIEHThI, KOHCYMEHTHI, PEIYIIEHTHI, [IEMU MUTAHUS, SKOJIOTHIeCKast
nupamuia, OMoreoneHos3, onocdepa

YMmenue wusznaraTe Ouojoruueckue Tteopuu (dBosonuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKash TEOpHsl HBOJIOLMM), 3aKOHbl M 3aKOHOMEPHOCTH (3apObIIIEBOTO
cxonctea K.M. bapa, yepenoBaHus IiaBHBIX HalpaBieHUM U mmyTed sBomonnn A.H.




CeseproBa, yuenuss o Ouocdepe B.JM. Bepnanckoro), omnpeaensiTe I'paHULBl HX
IMPUMCHUMOCTH K )XUBBIM CUCTEMaM

YMeHue BiaieTh METOJaMH HAay4YHOTO TO3HaHUs B Owojoruu (HaOMIOACHUE U
ONHUCAHUE JKMBBIX CHUCTEM, IMPOIECCOB M SABJICHWI; OpraHu3anuss U TPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABMKEHUE TUIIOTE3bl; BBISBICHHUE 3aBHCHUMOCTH
MEXIYy HCCIEAYEeMbIMH BEIMYMHAMH, OOBSCHEHUE TIOTYYCHHBIX PE3YJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUH U 3aKOHOB;, YMEHHE JIeJaTh BHIBOJIBI Ha
OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB)

YMeHre BBIACHATh CYHNICCTBEHHBIC NMPU3HAKK CTPOCHHSI OMOJOTMYECKHX OOBEKTOB:
BUJIOB, TOMYJISIHNA, MPOAYIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OHOTE€OIICHO30B H
HKOCHUCTEM; OCOOCHHOCTH MPOIIECCOB HACIIEICTBEHHON N3MEHUNBOCTH, €CTECTBEHHOTO
orOopa,  BHJIOOOpAa30BaHMS,  NPHUCIIOCOOJICHHOCTH  OPTaHW3MOB,  JCHCTBHS
DKOJIOTHUECKUX (DAaKTOPOB HA OpPraHM3MBI, MEPEHOCA BEHIECTB W TIOTOKA SHEPTHH B
IKOCHCTEMAaX, AHTPOMOTCHHBIX W3MEHEHHWH B JKOCHCTEMax CBOEH MECTHOCTH,
KPYrOBOPOTa BEIIECTB M OMOTC€OXUMHUYECKUX IIUKIIOB B OHocdepe

YMeHue NpUMEHSTh IOJyYeHHbIe 3HAaHUS [ OOBSCHEHUs OHOJIOTHYECKHUX
IIPOLIECCOB M SIBJICHUW, JUISl TNPUHATHA NPAKTUYECKUX PEIICHHA B ITOBCEIHEBHOMU
KU3HM B LeIsIX oOecrnedeHuss O€30MacCHOCTH CBOETO 3/0pOBbS M 3/10POBbS
OKpY’KAIOLIMX JIOAEH, COONIONEHHsI HOPM I'PaMOTHOIO IMOBEIEHUS B OKPYXKArOILEH
NOPUPOAHON cpele; MOHMMaHHE HEOOXOJUMOCTH HCIOJIb30BaHUS JOCTHXKEHUI
COBPEMEHHOM OMOJIOTHH AJIs PALlMOHAIIBHOTO PUPOIOTIOIb30BAHUS

YmMmenne pemaTh 3JICMCHTAPHBIC 61/IOJIOFI/I‘-I€CKI/IC 3aaa4u, COCTABJIATbL CXEMBI IICPCHOCA
BEIIIECTB U SHEPTHH B DKOCUCTeMaxX (11T MUTAHUS )

VMeHHe BBIMOJHATH Ja00OpaTOpHbIC M MPAaKTHYECKUE pabOThl, COOMIOAATH MpaBHiIa
npu paboTe ¢ y9eOHBIM U JTA00paTOPHBIM 000PYAOBAHUEM

YMeHHe KPUTUYECKH OIICHUBATh M HHTEPIIPETUPOBATh HH(MOPMAIHIO OUOJIOTHYECKOTO
COJACPpIKaHHA, BKIIOYAIOIIYIO IICCBAOHAYYHBIC 3HAHWA M3 PA3JIMYHBIX HCTOYHHKOB
(CMH,  Hay4yHO-TIOMYJSIPHBICE  MaTEpUaNbl);  pacCMaTpWBaTh  TJIOOATBHBIC
HKOJIOTHUECKUE TMPOOIEMbl COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHHIO K HHUM
COOCTBEHHYIO MO3UIINIO

10

YMeHue co3laBaTh COOCTBEHHBIE IMUCBMEHHBIE M YCTHBIE COOOIIEHHs, 00001mas
OuooruuecKkyo HHGOPMaIUIO U3 HECKOJbKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHATHIHBIN annapaT OHOJIOTHU

IIpoBepsieMble 3J1eMEHTHI COAEPKAHNS

Kon

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

1

DBOJIIOIMOHHAS] OMOJIOTHS

1.1

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuaeTenbCcTBa 3BONIONMHU. [lajeoHTONOTHYECKHE: TTOCIEe0BATEIBHOCT TOSBICHUS BHIOB B
MAJICOHTOJIOTHYECKOM JIETONHUCH, TepeXxoaHbie (opMmbl. buoreorpaduueckue: cXOACTBO U
pazmuune ¢ayH U (GIop MaTEepUKOB M OCTPOBOB. DMOPHOIOTHYECKHE: CXOACTBA U Pa3TUIHS
SMOpPHUOHOB Pa3HBIX BUJOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTMYHBIE,
AHAJIOTUYHBIC, PYAUMCHTAPHLIC OpraHbl, aTaBU3MBI. MOJ'ICKy.]'IprHO6I/IOXI/IMI/I‘I€CKI/I€: CXO0ACTBO
MEXaHU3MOB HACJIICACTBCHHOCTH 1 OCHOBHBIX META00INYECKUX HYTGﬁ Y BCEX OpTraHMU3MOB

1.2

OpomtonmonHas Teopust Y. Jlapsuna. Ilpennocbuikn BOSHUKHOBEHUS JapBUHU3MA. J[BIKyIIHe
CHJIBI 3BOMIOIMU BHUJOB 1O JlapBuHY (M30BITOYHOE DPA3MHOXKEHHUE MNPU OTPaAaHUMYEHHOCTHU
pecypcoB, HeolpeIesIEHHAs! U3MEHYMBOCTh, OOpb0a 3a CyIECTBOBAHUE, ECTECTBEHHBIN 0TOOD)




1.3

Cunrernueckass Teopust sBosonnu (CTO) u ocHOBHBIE €€ MOJOXKEHUS. MUKPOIBOIIOLMSL.
[Tomynsiiust Kak eAMHULIA BUA U SBOJIIOLIMH

1.4

JBuxye cuibl (QakTophl) 3BOJIOLMU BHUAOB B mpupoje. MyTalMOHHBIA Mpolecc u
KOMOWHATHBHAs HM3MEHYUBOCTh. [lomynsiunoHHbIE BOJMHBI M apei¢ reHoB. M3omsmus u
murpanus. EctecTBeHHBI 0oTOOp — HampaBisiomuid  (akTtop sBomonuud.  DopMbl
€CTECTBEHHOTO 0TOOpa.

[Tpucnoco0aeHHOCTh OPraHW3MOB KakK pe3yiabTaT 3BoJonMU. [Ipumepbl mpucrmocoOiaeHuit y
Opranu3MoB. ApoMop¢03bl U UIH0AAATITAIUH.

Bun wu BumoobOpaszoBanme. Kpurepunm Buma. OcHOBHble (OpMBI  BHI000pa30BaHMS:
reorpaguueckoe, 3K0JI0rHIecKoe

1.5

MaxkposBomorusi.  Dopmbl  3BomoLMU:  (UIETHYECKas, JUBEPreHTHas, KOHBEpPreHTHas,
napajuienpHas. HeoOpatuMocTh 3BONIOIUH

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3emiie

2.1

JloHayuyHble MpEACTABICHUSA O 3apOXKIACHUM >KU3HU. HaydHble Tunore3sl BO3HUKHOBEHUS
KU3HU Ha 3emie: aOMoreHe3 U NaHCHepMus. XUMHUYEcKas HBOJIOLHA. DKCHEPUMEHTAIbHOE
MOJTBEpPKJICHHE XUMHUYECKO sBomtonuu. HadanmbHble STambl OMOJIOTMYECKON HBOIIOIUH.
I'mnore3a PHK-mwupa. IlepBbie kneTtkn n ux sBosronus. POpMHpPOBAHHWE OCHOBHBIX TPYIIII
JKUBBIX OPraHU3MOB

2.2

Pa3Butue xu3Hu Ha 3emie o spaMm u nepuogam. Karapxeil. Apxeiickas U NpoTepo3oicKas
opel. Ilanmeos3oiickas 3pa W e€ mepuoAbl: KEMOPHHCKWN, OpPIOBUKCKHUM, CHIYPUUCKUH,
JIEBOHCKMM, KaMEHHOYTOJIbHBIM, NMEepMCKUH. Me3o30lcKkas spa U €€ Nepuolbl: TPUACOBBIM,
IOPCKHUIA, MEJIOBOM.

KaiiHozolickasg 3pa W €€ mnepuoAbl: NaJCOrCHOBBIM, HEOICHOBBIA, AHTPOIOTCHOBBIN.
XapakTepucTuka KiIuMara M TeOJOTMYECKMX MponeccoB. OCHOBHBIE 3Tambl 3BOIIOLUN
pPAcTUTENFHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl Yy pacTeHHH M >KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMHUpaHUE TPy )KUBBIX OPraHU3MOB

2.3

Cucrema OpraHMYecKOro MHUpa Kak OTpaxkeHHe 3BOJOLUUU. OCHOBHBIE CHCTEMATHYECKUE
TpYyMIbl OPTaHU3MOB
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DBOJIIOIMS YeJIOBEeKa. AHTPONOJIOTUs Kak Hayka. PazButue npencraBieHnil O MPOUCXOKIECHUN
yenoBeka. MeToapl u3ydeHust aHTpororere3a. CXoACTBa W pa3uyusl 4eJOoBeKa W KHBOTHBIX.
CucremMaTH4ECKO€ MOJI0KEHHUE YEIOBEKa.

Hewxymme cunbl  (pakTtopel) aHTpomoreHeza. HaciencTBeHHas W3MEHYMBOCTH U
€CTeCTBeHHBIN 0TOOp. OOmIecCTBEeHHBIH 00pa3 KH3HU, HW3TOTOBJICHHE OpYyIUd Tpyna,
MBIIIICHHE, PeUb

2.5

OcCHOBHBIE CTa/INY U BETBU SBOJIIOIIMM YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek ymensblil, UenoBek
npsaMmoxoAsaumi, YenoBek HeaHaepTtalibCckuii, YenoBexk pa3zymHbid. HaxoIku HCKOIMaemMbixX
OCTaHKOB, BpeMs CYIIIECTBOBaHUsI, 00JIACTh PacpOCTpaHEeHHsI, 00BEM TOJIOBHOTO MO3ra, 00pa3
YKU3HH, OPYIUS

2.6

Yenoseueckue packl. OCHOBHBIE OONBIINE pAachl: €BpOIEOHIHAs (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (PKBaTopuaibHas), MOHIOJIOMIHAs  (a3MaTCKO-aMepuKaHcKas). YepTsl
MIPUCTIOCOOJIEHHOCTH TPEACTaBUTENEH YETOBEUEeCKUX pac K YCIOBUAM CYIIECTBOBaHUSI.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

OpraHusMsbl 1 OKpy’Karolias cpeaa

3.1

DKOJIOrusl KaKk Hayka. 3aJadyd U pa3feibl SKOJOTMU. MeTObl SKOJOTMYECKUX HCCIIeI0BaHUM.
Dkonorndeckoe MupoBo33peHne. Cpenpl 00UTaHNUS OPraHU3MOB: BOJHASI, HA3EMHO-BO3/1yIIIHAS,
MOYBEHHAs, BHYTPUOPTaHU3MEHHAs

3.2

Okonoruueckue ¢akropbl. Knaccudukanus 5KOJOTHYECKHX (PaKTOpOB: aOMOTUYECKHE,




OMOTHYECKHE U aHTPONOTeHHbIE. J{elicTBHE IKOJIOTUYECKUX (PAKTOPOB HAa OpraHU3MBI

3.3

AbuoTtnueckue GakTopbl: CBET, TEMIIEpaTypa, BIaxHOCThb. Dotoneproausm. [Ipucnocodnenus
OpraHU3MOB K JIEUCTBHIO aOMOTHYEeCKUX (pakTopoB. buonoruueckue purMbl

3.4

buotndeckue Qaxropbl. Bunbl OMOTHYECKHX B3aWMOJICHCTBUNA: KOHKYPEHIIHS, XUIIIHUYECTBO,
napasuTH3M, MYTyajau3M, KOMMEHCAIN3M (HaxJeOHMYECTBO, KBapPTUPAHTCTBO), aMEHCAJIU3M,
HelTpanu3M. 3HaueHHe OMOTHMYECKHX B3aUMOAECUCTBMM I CYIIECTBOBAHMS OpPraHU3MOB B
HNPUPOAHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHUE XapPaAKTCPUCTUKU MOIMYJIAIHH. OCHOBHBIE II0Ka3aTciin MOITYyJIAIHUH
YUCJICHHOCTb, IINIOTHOCTH, POXIAACMOCTb, CMCPTHOCTL, IPHUPOCT, MUIPALU. I[I/IHaMI/IKa
YHUCJICHHOCTH IIOIYJIAINA U eé peryisiusa

Co00111eCTBO U DKOJIOTHYECKUE CUCTEMBI

4.1

Coo0miecTBO opraHu3MoB - OuorieHo3. CTpyKTypbl OMOIIeH03a: BHUIOBAs, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuiieBas). Bunsl-nomunantel. CB3u B OHOIIEHO3E

4.2

Okonoruueckue cucrteMbel (d9kocuctemsl). lloHatue 00 skocucTemMe U OHOTEOIEHO3E.
@DYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOAYLEHTbl, KOHCYMEHTBI, pPEIyLIEHTHI.
KpyroBopoT BelecTB M MOTOK HEPTUU B SKOCUCTeMe. Tpoduyeckue (MUIIEBbIE) YPOBHU
skocucteMbl. [lumeBbie menmu u cetd. OCHOBHBIE IOKa3aTeNd SKOCHUCTEMBI: Omomacca,
NPOAYKIHsI. DKOJOTHYECKHE MUPAMUJBL: MPOIAYKIMH, YHUCIECHHOCTH, Omomacchl. CBoOMCTBa
HKOCHCTEM: YCTOMYMBOCTh, CAMOPETyJIaLus, pa3Butue. Cykieccus

4.3

[IpuponHble 3KOCUCTEMBI. ODKOCHCTEMbI 03p U peK. ODKOCUCTeMa XBOMHOIO WU
MIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE 3KOCUCTEMBI. ATpO3KOCHCTEMBI. YpOosKkocucTeMbl. buonorndyeckoe u
XO03HCTBEHHOE 3HAUEHHE arpo3KOCHCTeM U ypOoskocucteM. buopaszHoobOpasue kak (akTop
ycToHYuBOCTH 3K0ocucTeM. CoxpaHeHHe OMOJIOTHYECKOro pa3Hoo0pas3us Ha 3emiie

4.4

VYuenue B.U. Bepnaackoro o 6mocdepe. I'panuibl, coctaB u cTpykrypa Ouochepst. Kupoe
BemectBO W ero (Qynkmuu. OcoOeHHOCTH Ouocdepbl Kak TIIOOATBHOW HSKOCHCTEMBI.
JuHamuueckoe paBHOBecMe U oOparTHas cBi3b B Ouocdepe. KpyroBopoTsl BemecTB H
OMOreOXUMHUYECKHUE ITUKIIBI AJIEMEHTOB (yTriepoja, a30Ta). 30HaIbHOCTh Onocdepsl. OCHOBHBIE
OMOMBI CylIN

4.5

YenosedecTtBo B Omochepe 3emmm. AHTpomoreHHble m3MeHeHHs B Omochepe. [mobanpHbIC
IKOJIOTHYECKUE MPOOIIEMBI.

OcHOBa pANMOHAJIBHOTO YIPABICHUS MPUPOAHBIMU pEeCcypcaMH W WX HCIIOJIb30BaHUE.
JlocTiokeHus OMOJIOTHH U OXpaHa MPHPOIBI

Ilepeyenns mpoBepsieMbix HA EI'D mo Omosioruu TpedoBaHMii K pe3yjbTaTaM OCBOEHMS
0011 COO

Kon

NMPoBePSIEMOro
TpedOBaHMS

IIpoBepsiemble TpeOoBaHMs K NMpeAMeTHbIM pe3yabraram ocsoennss OOII COO
Ha ocHOBe PI'OC

CchopMupoBaHHOCT 3HAHUH O MECT€ M POJIM OMOJOTMH B CHUCTEME ECTECTBEHHBIX
HayK, B ()OPMHUpPOBAHMM COBPEMEHHON €CTECTBEHHOHAyYHOH KapTHHbI MHUPA, B
IIO3HAaHUH 3aKOHOB IPUPOJBI U PELICHUU XU3HEHHO BAXKHBIX COLUAIBHO-ITUYECKUX,

1 SKOHOMHUYECKUX, HKOJOTHYECKUX TMPOOJEeM YeTOBEYECTBA, a TaKXKe B PEUICHUU
BOIIPOCOB PAllMOHAIBLHOTO TMPUPOJIONONB30BAHMS, B (OPMUPOBAHUU IIEHHOCTHOTO
OTHOIIIEHHUS K MPHUPOJIE, OOIIECTBY, YETOBEKY; O BKJIAJ€ POCCUUCKUX M 3apYyOCIKHBIX
Y4EHBIX- OMOJIOTOB B pa3BUTHE OUOIOTHH

2 Brnanenue cucremoil 3HaHMA 00 OCHOBHBIX METOJaX HAyYHOTO TIO3HAHUA,




WCIIOJIb3YEMBIX B OMOJIOTHUECKUX HCCIIEIOBAHUSX J>KUBBIX OOBEKTOB U IKOCHUCTEM
(ommcanue, M3MepeHue, MpoBeeHNEe HAOIIOICHUI); CTIOCOOaMU BBISBJIICHHS U OIEHKH
AHTPOIIOT€HHBIX U3MEHEHUI B IPUPOJIE.

YMeHue BBIIBUTATh TUIIOTE3BI, MPOBEPITh WX HKCIIEPUMEHTAIBHBIMU CPEIACTBAMU,
dbopMynupys 1eNb UCCIeA0BaHuUs, aHATHU3UPOBATH MOJIYYCHHBIE Pe3yIbTaThl U JIeTaTh
BBIBOJIBI.

BrisiBneHHe 3aBUCUMOCTH  MEXIY HCCIEAYEMBIMH BEIUYMHAMHU, OOBSICHEHHE
MOJIYYEHHBIX PE3YJIbTAaTOB U (POPMYITUPOBAHHUE BBHIBOJOB C MCIIOIB30BAHIEM HAYYHBIX
MOHATHH, TEOPUI U 3aKOHOB

YMenue BJIAJIETh CUCTEMON OMOJIOTUYECKUX 3HaHUH, KoTOpas
BKJIIOUAET: OCHOBOIIOJArarolie OU0IOrHiyeckKie TEPMUHbBI U OHATUS (KU3Hb, KIIETKa,
TKaHb, OpraH, OpraHW3M, BHUJ, WOIMYJSIHI, JKOCHCTeMa, OHoleH03, Omochepa;
MeTaboJI3M, TOMEOCTa3, KICTOYHBI UMMYHHUTET, OMOCUHTE3 Oenka, OMOIOIMMEDHI,
JUCKPETHOCTb,  CAMOPETyJISLUSA,  CaMOBOCIIPOM3BENEHUE,  HACJIEICTBEHHOCTD,
M3MEHYUBOCTb, SHEPro3aBUCUMOCTb, POCT M Pa3BUTHE); OMOJOTHUYECKHE TEOPHH:
kierouHas teopus T. [lIBanna, M. Ilnelinena, P. BupxoBa; KIIOHaJIbHO-CEIEKTUBHOTO
nvmmynuteta I1. Dpnux, M1.1. MeunukoBa, XpoMOCOMHAasi TEOpHsI HACIEACTBEH-HOCTH
T. Moprana, 3akoH 3apoaplimieBoro cxozacrsa K. bapa, somronmonnas teopus Y.
JlapBrHa, CUHTETHYECKas TEOpHsl IBOJIOLMM, Teopusi aHTpornoreneza Y. JlapsuHa;
teopust OumoreoneHoza B.H. CykauéBa; yuenme H.M. BaBumoBa o wneHTpax
MHOT000pa3usi M MPOUCXOXKIACHUS KYJIbTYPHBIX pacTenuid, yaeane A.H. CeBepioBa o
MyTSAX U HAPaBJICHUAX dBONIOLNH, yuenue B.M. Bepuaackoro - o 6uocdepe); 3aK0HbBI
(emmHOOOpa3usi MOTOMKOB TMEPBOTO  IOKOJIGHUS, pACUICTUICHUS  MPU3HAKOB,
HE3aBUCHMOI'0 Haclie[JoBaHMs Npu3HakoB ['. MeHzens; CLEeNIeHHOro Haciel0BaHUs
MIPU3HAKOB M HApYILICHUs cLEMeHus reHoB T. MopraHa; roMoJIOTH4ECKUX PSAIOB B
HacieacTBeHHOM u3meHunBocth H.M. BasuioBa; renetudeckoro paBHoBecHs JIK.
Xapmu u B. BaiinGepra; 3apossimeBoro cxoactsa K. bapa; OunoreHeTnyeckuii 3akoH
9. Tekkensi, ®. Mriomiepa); NPUHUUINBI (YUCTOTHI TaMET, KOMIUIEMEHTapHOCTH);
npasuwia (Muaumyma FO. JIubuxa, skonoruueckoil mupamuibl 4uces, OMOMacchl U
SHEprum); runoTe3sl  (koamepBaTHoii A.M. Omnapuna, nepBuyHoro OympoHa JIXK.
Xonneitaa, mukpochep C. dokca, pudo3uma T. Uek)

YMenune peiiatb IOHCKOBBIC OMOJIOTHYCSCKHUE 3aa4i; BbBIABJIATHL HTPHUYHUHHO-
CICACTBCHHBIC CBA3UM  MCKAY  HUCCICAYCMbIMU OHOJIOTHYECKUMH 06’LCKT8.MI/I,
nmponcccaMm M SBJICHUAMU, ACIATh BbBIBOABI U ITPOTHO3bI HA OCHOBAHUHW IMOJTYYCHHBIX
PE3YyIbTATOB,; COCTABJIATH I'CHOTUIIMYCCKUC CXCEMbl CKPCHIMBAHUA IJISI PA3HBIX TUIIOB
HACJICOJOBaHUA IMPU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMBI IIEPECHOCA BCIICCTB U
9HEPTHUU B DKOCUCTEMAX (I_Iel'II/I INUTaHus, MUIICBLIC CeTI/I)

YMeHHe yCTaHaBIMBATh B3aUMOCBSI3U MEX/Y CTPOCHUEM U (DYHKIMSIMU: OPTaHOU/IOB,
KJIETOK pa3HbIX TKaHEW, OpraHaMy M CHCTEMaMH OPraHOB y PAacTeHUH, KUBOTHBIX U
YeJI0BEeKa; MEXIy OJTanaMd OOMEHa BEIECTB; JTalaMu KJIETOYHOIO IMKJIAa |
’KM3HEHHBIX IIUKJIOB OPTaHU3MOB; TallaMi SMOPHOHAIBHOTO Pa3BUTHS; TCHOTUIIOM U
denotunom, GeHOTUNOM U (GaKTOpaMu cpeibl OOMTAHHUS; MPOLECCAMH SBOJIOIHH;
JBIDKYIIMMH CHJIAMH  aHTPOINIOTEHE3a; KOMIIOHEHTAMH PpAa3IMYHBIX 3KOCHCTEM U
HPUCTIOCOOTICHUSIMH K HIM OpPTaHU3MOB

VYMeHHe BBIICNATH CYIIECTBEHHBIC MPU3HAKU: CTPOSCHHUS BUPYCOB, KJIETOK IMPOKApUOT
U OyKapuoOT; OJHOKJIETOYHBIX W  MHOTOKJIETOYHBIX  OpPraHU3MOB, BHJIOB,
OMOTEOIIeHO30B, KOCUCTEM U OHMOC(EpHl; CTPOCHUS OPraHOB M CHCTEM OpPraHOB
pacTeHMii, KUBOTHBIX, YEJIOBEKA; MPOLIECCOB KXU3HEIEATEILHOCTH, MPOTEKAIOMINX B
OpraHM3Max pacTeHHi, )KMBOTHBIX M UYEIIOBEKA; OMOJIOTHYECKHX MPOLECCOB: OOMEHa
BemiecTB  (MeTabonu3M), HMH(POpPMAMM W TPEeBpAIICHUS OSHEPrHH, OpOoXKEHU,
aBTOTPO(HOrO M TETepOTPO(GHOro TUMOB MUTaHHS, (HOTOCHHTE3a W XEMOCHHTE3a,




MHUTO3a, Me€i03a, TaMeToreHes3a, AMOpPHUOTreHe3a, IMOCTIMOPHOHAIBLHOTO pa3BUTHS,
pPa3sMHOXKEHUS, WHIUBUIYaJIBHOTO pas3BuUTUA opraHusMa (oHTOTrEHE3a),
B3aMMOJICHCTBHSI  T€HOB, TeTepOo3Hca; JCWCTBUH  HCKYCCTBEHHOro  0TOOpa,
CTaOMIM3UPYIOMIETO, JBMKYIIIETO ¥ Pa3phIBAIONIETO ©CTECTBEHHOTO  OTOOPA;
QIIJIONIATPUYECKOTO U CUMIATPUUYECKOTO BUA000pA30BAHUS; BIUSHUS ABMKYIIHX CHIT
SBOJIIOIIMM Ha TeHO(MOHJ IMOMYJISAIUN; MPHCIIOCOOICHHOCTH OPTaHW3MOB K Cpeje
oOuTaHus, YepeloBaHUsl HAMpaBIECHUIN DBOJIOLWHU; KPYroBOPOTa BEUIECTB M IOTOKA
BHepFI/II/I B OKOCHUCTEMAX

CdhopMUpOBaHHOCTh YMEHHS BBIACIATH CYIIECTBEHHBIC NMPU3HAKUA BUPYCOB, KIETOK
MMPOKApHUOT U DYKAPHUOT, OAHOKJICTOYHLIX W MHOT'OKJICTOYHBLIX OpPTraHHW3MOB, BU/OB,
OMOTEOIICHO30B M OKOCHUCTEM; OCOOEHHOCTH TMPOIECCOB OOMEHa BEIIECTB U
MPEBpAICHHs] SHEPTUU B KJIETKe, (DOTOCHHTE3a, MIACTHYECKOTO U IHEPTeTUYECKOTO
oOMeHa, XeMOCHHTE3a, MHTO03a, Mel03a, OIIO0TBOPEHHS, PAa3BUTHS U Pa3MHOKEHUS,
WHANBUIYAIBHOTO Pa3BUTHS OpraHm3Mma (OHTOTEHEe3a), OOphOBI 3a CYIIeCTBOBaHUE,
€CTECTBEHHOTO 0TOOpPa, BUI000pa30BaHMsI, TPUCIIOCOOTICHHOCTH OPTaHU3MOB K Cpefie
061/ITaHI/151, BJIMAHUA KOMIIOHCHTOB 3KOCHUCTEM, AHTPOIIOICHHBIX U3MCHCHUH B
IKOCHUCTEMAaX CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB W TPEBPAICHHS SHEPTHH B
ouocdepe

VmMmenue HUCII0JIB30BAaTh COOTBCTCTBYIOIIIUC APIryMCHTHEI, 6I/IOJ'IOFI/I‘ICCKYIO
TCPMHUHOJIOTUIO W CHMBOJIMKY IJId JO0Ka3aTCJIbCTBA POACTBA OPraHM3MOB PA3HBIX
CUCTCMATUYCCKHUX TPYIIIl,; B3daMMOCBA3U OPIraHU3MOB U CPCIAbI O6I/ITaHI/I$I; CANHCTBaA
YCIIOBCYCCKUX pac; HGO6XO}II/IMOCTI/I 300pOBOTO 06pa3a KU3HHU, COXPAaHCHUIA
pa3H006pa3I/I;1 BUJOB U DJDKOCHCTEM KaK YCIOBHA COCYIICCTBOBAHUSA TIIPUPOABI U
YCJI0BCUYCCTBA

YMeHne KpUTHYECKH OICHMBATh HMHQPOPMALUIO0 OHOJOTHYECKOTO COAEpPKAHMUS;
MHTEPIPETUPOBATh 3TUYECKUE ACTIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B OHMOJIOTHUH,
MeAUIMHE, OMOTEXHOJIOTUH; pacCMaTpUBATh TJ100aIbHbIE 3KOJOTUYECKHE MPOOIEMbI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MTO3ULIHIO

IlepedyeHb 31eMEHTOB coepkaHusi, poBepsieMbIX Ha EI'D mo 6mosiorun

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUA

1

buosnorns xax HayKa. JKuBble cucTeMBI 1 X HN3YUCHUC

11

CoBpemeHHass OMONOTHS - KOMIUIEKCHAas Hayka. buojorndeckue Haykd M HM3y4aeMble HMHU
npobnembl. DyHAaMEHTaIbHBIE, NPUKIAJHBIE ¥ TOWCKOBBIE HAayYHBIE HCCICIOBAHUS B
OMOJIOTUH.

3navyeHue Ouonoruu B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Tpodeccun, cpszanHble ¢ Ouosoruei. 3HadeHHe OMOJIOTMM B NPAKTUYECKOH [eATeIbHOCTH
YeJI0BEeKa: MEAUIIMHE, CEIIbCKOM XO3sICTBE, IMPOMBIIUIEHHOCTH, OXPaHe PUPOIbI

1.2

JXKuBble cuctembl Kak NpeaMmer u3ydeHus Ouonoruu. CBOMCTBa JKMBBIX CHUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb U LEJIOCTHOCTb, CIIOKHOCTb U  YHOPSAOYEHHOCTh
CTPYKTYpbI,  OTKpPBITOCTh, CAMOOpPraHM3alMs, CaMOBOCIIPOM3BEACHHUE, Pa3ipakUMOCTb,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM  oOpraHu3aluu  KMBBIX ~ CHCTEM:  MOJIEKYJISIPHBIM,  KJIETOYHBIM, TKaHEBBIH,
OpraHNU3MEHHBI, MONYJIALIMOHHO-BUJIOBOM, 9KOCHUCTEMHBIN (OnoreoneHOTHYECKUI),
ouocdepnsiit. [Iporeccsl, npoucxonasue B KHUBbIX cucteMax. OCHOBHBIE MPU3HAKU HKMBOTO.
Kuznp kak ¢popMa CyliecTBOBaHUS MaTEPUH

1.3

Metonel Ouosiornyeckoil Haykw. HaOmronenwe, u3mepeHue, SKCIEPUMEHT, CUCTeMAaTH3aIlvs,
MetaaHanu3. IloHsTme o 3aBUCMMOM W  He3aBUCHUMON mnepemMeHHoW. [lmaHupoBaHue
skcniepuMenTa. [loctanoBka u npoBepka runote3. HyneBas runotesa. [lonsrtue BeIOOpKH U eé




noctoBepHOCTh. Pa3dpoc B Oumonormueckux AaHHbIX. OIEHKAa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbraToB. [IpUuMHBI MCKa)XKEHHS pe3yJIbTaTOB SKcHepuMeHTa. [IoHsATHE CTaTHUCTUYECKOTro
TecTa

Knerka kak Onojornueckas cuicteMa

2.1

Knerka — cTpykTypHO-(yHKIIMOHATIbHAS €IMHUIIA )KUBOTO. VIcTOpUs OTKpBITUS KiIeTKU. PaboTb
P. I'yka, A. JleBenryka. Kiierounas teopus (T. [IBann, M. Illnelinen, P. Bupxos). OcHoBHbIE
MIOJIOKEHUS COBPEMEHHOM KJIETOUYHOW TeopuH. MeToabl MOJEKYIISPHON U KIETOYHON OHOJIOTHH:
MHUKPOCKOIIHUS, XpoMaTorpadus, 37eKTpodope3, METOJI MEUEHBIX aTOMOB, AH(QepeHnraIbrHoe
LHEHTPU(PYrUpOBaHUE, KYJIbTUBUPOBAHHUE KIIETOK

2.2

XUMHYECKUN COCTAaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JIEMEHThI. Bota u €€ ponb Kak
pacTBOpHUTENS, pEareHTa, ydacTHe B  CTPYKTYpUPOBaHUM  KJIIETKH, TEIUIOPETYIIALUN.
MuHepanbHble BEIECTBA KIETKH, UX OHoornyeckas poib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.
buonoruueckue nonumepsl. benku. AMMHOKHUCIOTHBIM cocTaB OenkoB. CTPyKTypbl OEIKOBOM
Mojekyibl. [lepBuuHast CTpykTypa Oenka, NeNTUAHAs CBsI3b. BTopuuHas, TpeTHYHas,
yeTBepTUYHasE CTPYKTypbl. Jlenatypanus. CsoiictBa OenkoB. Krnaccudukanus Oenkos.
buonornueckue ¢pyHKIUU OEIKOB.

VYrneBoapl. MoHOcCaxapuibl, AMCAXapuibl, OJUTOCAXapuabl W Toiucaxapuabl. OO IiaH
CTpOEHUs U (PU3UKO-XUMHUUECKHE CBOMCTBA yIiIeBOA0OB. bruonornueckue GyHKIMH yrIeBOAOB.
Jlumuner. TuapodmisHo-THApOdoOHBIE cBOMcTBA. Kiaccubukamus TunuaoB. TpuUrIUIepuibl,
dochonunuapl, BOCKH, cTepouibl. buonornyeckue ¢yHkuuu aunuaoB. OOmue CBOHCTBa
OMOIOrHuecKux MeMOpaH — TEKy4eCTh, CIIOCOOHOCTh K CaM03aMbIKaHUIO, MTOTYITPOHUIIAEMOCTb.
Hyxneunnoseie xucnorel. JIHK un PHK. Ctpoenune HykinenHoBBIX KucioT. HykieoTumasl.
[Tpunuun xommuieMentapHocTH. Ilpasuiio Yapradgga. Crpykrypa JAHK — nBoitHas cnupais.
Mecronaxoxnaenue u 6nonornueckue pynkunu JJHK. Buast PHK. @ynkuuu PHK B kietke.
Crpoenue monekynsl AT®. Maxkposprudeckue cBsizu B Mojekyne AT®D. buomornmueckue
¢ynkunu AT®. BoccraHoBieHHbIE NMEPEHOCUMKH, MX (PYHKIUM B KieTke. CeKBEeHHpOBaHUE
JIHK.

CrpykrypHast Ouosiorusi: OuMOXMMHMYECKHE U OHO(pU3MYECKHE HCCIeIOBaHUs COCTaBa U
IIPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKY

2.3

Tumel KIETOK: JyKapuoTWyeckas W mpokapuotuueckas. CTpyKTypHO(DYHKIIMOHAILHEIE
00pa3oBaHMs KIETKH.

Crpoenue mpokapuotuueckoil kietku. Kierounas crenka Oakrepuit um apxeil. OcobeHHOCTH
CTpOCHUsI TeTepoTpoHONW U aBTOTPOGHON TPOKAPUOTHUYECKUX KIETOK. Mecto U poJib
IIPOKAPUOT B OMOLIEHO3aX.

Ctpoenne W (PyHKIMOHUPOBAHUE DYKAPHOTHYECKOW KieTku. IlmasmaTtudeckas meMmOpaHa
(mmazmanemma). CTpykTypa IUta3MaTHueckod MeMmOpaHbl. TpaHCIOPT BEHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (auddysus, obneruénnas muddys3us), aKTHBHBIN
(mepBUYHBIA W BTOPUYHBIN aKTUBHBIN TpaHcnopt). [lomynponunaemocts memOpanbsl. Pabora
HATpUK-KaJIMEeBOro Hacoca. DHIOIMUTO3: MUHOLUTO3, paronuTo3. DKk301uTo3. Kietounas crenka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PACTCHHIA, TPHOOB.

Huronmaszma. [urozons. Llutockener. [IBwkeHue unwurornazMel. OpraHouabl  KIETKH.
OnHomMeMOpaHHbIE OpraHOUIbI KJIETKHU: 3HjoIuIazMartuyeckas cetb (JIIC), anmapat [Nonbmxwy,
JN30COMBI, UX CTpoeHHe U (GYHKIMH. B3auMocBsI3b 0JHOMEMOpAHHBIX OPraHOMAOB KIIETKH.
Crpoenne rpaHyasipHOro peTtukyiryma. CHHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['magkuii (arpaHyssipHbII) dHAOIUIa3MAaTHYECKUN peTUKYITyM. CekpeTopHasi (pyHKIIHS
annapara [onpmku. TpaHCOpT BellecTB B KIETKE. Bakyolum pacTUTENbHBIX KIIETOK.
Knetounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKWA: MUTOXOHJIPUH, TIACTU/IBI.

Crtpoenue u GyHKIIMN MUTOXOHAPUN U TuiacTul. [lepBudHble, BTOPHUHBIE U CIOXKHBIE MIACTHUIBI
(OTOCHHTE3UPYIOIIUX  JYKAPUOT. XJIOPOIUIACTHI, XPOMOILJIACTHI, JIEMKOIUTACTHI ~ BBICIIUX
pacTeHuil.




HememOpanubie opranons! kietkun CTpoeHne u pyHKIUN HEeMEMOpPaHHBIX OPTaHOMIOB KIIETKH.
Pubocombl. Mukpodunamentsl. Mpliieunsle kieTkd. Mukpotpyoouku. Kietounblil nestp.
CrpoeHue u IBUKEHUE )KTYTUKOB U peCHUYEK. MUKpOTpyOOUKHM nuTOomIa3mMsbl. LIeHTpHob.
SAnpo. OOosouka siApa, XpOMAaTHH, KapHoIlIa3Ma, SAPBIILKHA, UX CTPOEHHE U PYHKIMU. S iepHbIT
OenxoBbIil MaTpukc. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B HHTepGazHOM saape. benku
XPOMATHHA — THCTOHBI.

Knerounsle BkmtodeHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KJIETOK 3YKapHUOT (PacTUTEIbHOM,
KUBOTHOM, rpUOHOI)

2.4

AccUMWISIIIMSL WM TUCCUMWISIIMSL — JBE€ CTOPOHBI MeTaOonu3ma. Tumbl oOMeHa BELIECTB:
aBTOTPOGHBIH W reTepoTpodHBIA. YyacTHe KUCIOpoJa B  OOMEHHBIX — IpOLECCax.
DHepreTudyeckoe oOecreueHne KIeTku: mpeBpamenne AT® B 00MEHHBIX IpoIleccax.
depMeHTAaTHBHBIN XapakTep peakuuil KieTouHoro meradbonnsma. DepMEHTHI, X CTPOCHUE,
cBoiicTBa W MexaHusM aAeicTBusa. KodepmeHnTbl. OTiaudus GEepMEHTOB OT HEOPTaHUYECKUX
KaTaJln3aTopoB.  belKu-akTUBaTOpsl M OCNKU-UHTUOMTOpPBHL.  3aBUCUMOCTH  CKOPOCTH
(hepMEeHTATUBHBIX PEaKIUi OT Pa3IUYHBIX (DaAKTOPOB.

IlepBUYHBII CHUHTE3 OpPraHUYECKMX BellecTB B Kierke. dorocuHTe3. Ponb xmopomiactoB B
nporiecce horocuHTe3a. CBeToBast 1 TeMHOBas ¢asbl. [IpogykTHBHOCTE oTocHHTe3a. Briusaue
pa3nn4HbIX (AaKTOPOB HA CKOPOCTH (poTOCHMHTE3a. 3HAaUeHHE (POTOCHHTE3A.

Xemocunte3. Pa3zHooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HUTPUGUIUPYIONIHE OaKTepuu,
XKene300aKTepun, CepoOaKTeprH, BOIOPOAHbIE OakTepuu. 3HAUCHUE XeMOCUHTE3a.

AnaspoOHble opraHu3mbl. Buasl Opoxxenus. I[IpomykTel OpoXeHUS W HX HCIIOJIB30BAHUC
YeIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJOTHMH W BO30YIUTEIH
Oone3Heil.

AdpoOHBIE OpraHU3MBL. JTarnbl dHEpreTudeckoro oomena. [loaroroBurenbHblil stam. [ ukommn3
— OECKHCIOPOIHOE PACHICTNICHUE TITIOKO3bI.

buonoruueckoe OKHCIEHHE, WM KICTOYHOE JbIXaHue. Poilb MHTOXOHIpHUH B Ipoleccax
ouonoruueckoro okxucienus. llukamudeckue peakiuu. OxucnurenbHoe (OcPopUIHpOBaHHE.
[IpeumymiectBa a’poOHOro myTH oOOMEHa BEIIECTB Mepen aHa’poOHBIM. D(h(HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa

2.5

Peakunyn matpuuHoro cuHTe3a. [IpUHIMI KOMIJIEMEHTApHOCTH B PEAKLUMIX MaTPUYHOTO
cuHTe3a. Peanmzanus HacnencTBeHHON uHQopManuu. ['eHeTmyeckuit KojA, €ro CBOWCTBa.
Tpanckpunuus — matpuunbiii cudte3 PHK. IIpuHIMOBI TpaHCKpUNIMU: KOMIUIEMEHTApHOCTD,
AQHTUIAPAJUIEIBHOCTD, ACHMMETPUYHOCTb. TpaHCisiuys U €€ dTambl. Y4YacTHE TPaHCIOPTHBIX
PHK B Ouocunrese Oenka. YcimoBus OuocuHTeza Oenka. KomupoBanwe amMHUHOKHUCIOT. Poub
pubocoM B OMocHHTE3e Oernka.

Opranuzanys reHomMa y NMpoKapuoT U 3YKapuoT. Perynisius akTUBHOCTH T€HOB Y MPOKapHOT.
['mnoreza omepona (®. XKaxo6, XK. Mano). Perymsuus oOMEHHBIX INpPOLIECCOB B KIIETKE.
Kiterounslii romeocras.

Bupycsl — HeknerouHble (GOpMBI KU3HM W OOJuratHsle mapasuTbl. CTpoeHHE MNpPOCThIX U
CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepro(daros.

Bupychsle 3a0oneBanus yenoBeka, KHUBOTHbIX, pacteHuid. CIIM]J], COVID-19, counanbusie u
MEIUIMHCKHUE MPOOIeMbl

2.6

Kinerounslii ki, ero nepuosl u perymsinus. Matepdaza u muto3. OcCOOEHHOCTH MPOIECCOB,
mporekatomux B uHTepdasze. IloaroroBka KiIeTKM K JeneHHto. [IpecMHTeTHYeCKuit
(TOCTMUTOTUYECKHI), CUHTETHUUECKUH M IOCTCUHTETUYECKHH (MPEMUTOTUYECKHUI) MEPHOBI
uHTepdasbl.

Martpuunsiii cunre3 [JTHK — permukanus. [puanuns! perumkanuu JTHK: koMIuieMeHTapHOCTS,
MOJYKOHCEPBATUBHBIA  CUHTE3, aHTUNapalieNbHOCTh. MexanusMm permkanuun — JJHK.
Xpomocombl. CTpoeHue xpomocoM. Termomepsl U TeaoMepas3a. XpOMOCOMHBIH HA0Op KIETKH —
KapuoTuIl. JIMMJIOUIHBIM M TaluIOuAHBIA HAOOPBHl XpPOMOCOM. ['OMOJOrMYHBIE XPOMOCOMBI.
ITonoBbIE XpPOMOCOMBI.

[enenune kimetkn — muto3. CTaauu MUTO3a U MPOUCXOJAIIME B HUX IpoLEcChl. TUIbl MUTO3A.




Kapuokunnes n uutokrnues. bruosornueckoe 3HaueHre MUTO3a. Peryisius MUTOTHYECKOTO I[IUKIIA
kietku. [IporpamMmmupyemas kietodnas Tudesns — anonto3. OyHKIHOHATbHAS TCHOMHKA

OpranusM Kak OnoJIornyecKkas cuctemMma

3.1

OnHOKIIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3Mbl I MHOTOTKaHEBbIE OPTraHU3MBI.
@®opMBl pa3MHOXKEHHSI OpraHU3MOB: Oecrojioe (BKJIOYas BEreTaTHBHOE) W MOJOBOE. Bubl
0ecrosoro pa3sMHOKEHUS: TIOYKOBAaHHE, CIIOPYIIALHS, pparMeHTanus, KIOHHPOBAHHUE.

ITonoBoe pazmuoxenue. [lonoBsle kimeTku, winn ramersl. Meio3. Craguu meio3a. [loBenenue
xpoMocoM B Mmeno3se. KpoccuHrosep. bronorudeckuii cMbICi Meio3a M IIOJIOBOIO IIpoLecca.
Melio3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pa3sutHe. ['amerorene3 y xuBOTHBIX. [lomoBbie xene3pl. OOpa3oBanue u
pa3BUTHE TOJIOBBIX KJeTOK. CnepmaroreHe3 u ooreHe3. CTpoeHUE TOJOBBIX KIIETOK.
Ormno10TBOpeHUE ¥ SMOPHUOHAIBHOE PAa3BUTHE JKUBOTHBIX.

CrniocoOsbI OTUIOAOTBOPEHUS: HAapYKHOE, BHYTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHes). Craauu 3mMOpuoreHe3a >KMBOTHBIX (Ha
npumepe  Jarymku).  Jpoomenuwe.  Tumbl  apoOnenms.  OCOOEHHOCTH  APOOJICHHS
MJICKOMUTAIOMIUX. 3apOJIbIIIeBble JIUCTKH (TacTpysisiius). 3akiiaJka OpraHoB W TKaHEH u3
3apOABILIEBBIX  JIUCTKOB. B3aumMHOEe BIMSHME YacTeld  pPa3BUBAIOLIETOCA  3apojbllIa
(oMOpuoHanbHAs WHAYKIMWA). 3akjajka IUIaHa CTPOCHHS KUBOTHOTO KaK  PE3ysbTaT
MEepapXUUECKUX B3aUMOJICHCTBUI reHOB. BiusHue Ha SMOpHUOHAIBHOE Pa3BUTHE PA3IUYHBIX
¢dakTopoB okpyxaromei cpenbl. Poct u pasButue XuBOTHBIX. [locTIMOpHOHANBHBIN NEPUOA.
[Ipsimoe u Hempsimoe pasButue. Pa3Buthe ¢ MeTaMOpdo30M y OECIIO3BOHOYHBIX M TTO3BOHOYHBIX
JKUBOTHBIX. bruosornyeckoe 3HaueHHe NPSIMOTO M HENPSIMOTO Pa3BUTHS, UX PACIIPOCTPAHEHUE B
npupoje. Tumsl pocta )XUBOTHBIX. DAKTOPHI peryslud pocTa KUBOTHBIX U yenoBeka. Ctaauu
MOCTAMOPHOHAJIBHOTO Pa3BUTHS Y )KUBOTHBIX M uesoBeka. [lepro/pl oHTOreHesa uenoBeka.
PasMHOXeHMe M pa3BuTHE pacTeHuil. ['ameropur u cnopodpur. Meilo3 B )KM3HEHHOM ILIHKIIE
pactenuii. OOpa3zoBaHue CIIOp B Ipoliecce Mero3a. ['amerorenes y pactenuil. OmiogoTBOpEeHUE
U pa3BUTHE PACTUTEIBHBIX OPraHW3MOB. J[BOMHOE OIUIOLOTBOPEHHUE y IBETKOBBIX PAaCTEHHIA.
OO0pa3oBaHue U pa3BUTHE CEMEHU. MexXaHNU3Mbl PEryJsIIMM OHTOI'€HE3a Y PACTEHUI U )KUBOTHBIX

3.2

Wcropust cTaHOBICHUS U Pa3BUTHS T'€HETUKH KaKk Hayku. OCHOBHBIC TEHETHUECKHUE TOHSATUSI U
CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUICJIbHBIE TEHbI, aAJbTEPHATUBHBIE MPU3HAKH,
JIOMUHAHTHBIN U PEIECCUBHBINA MPU3HAK, TOMO3UTOTA, T€TEPO3UTOTA, YUCTAsl JIUHUS, TUOPHUIBI,
reHotun, (eHotun. OCHOBHBIE METOJbl TEHETUKH: THOPUIOJIOTHYECKUN, IHUTOJIOTHUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKU I

3.3

Mounorubpunnoe ckpemmBanue. [lepBolii 3akoH MeHens — 3aKOH €IMHOOOpa3usi THOPUIOB
nepBoro nokojeHus. [IpaBuino noMmuHupoBanus. Bropoit 3akoH MeHens — 3aK0H paclierieHus
NpU3HAKoB. [lUTOMOrMYecKne OCHOBBI MOHOTHOPHIHOTO CKpeIiuBaHUs. [HIoTe3a YUCTOTHI
ramer.

AHanuzupytolee ckpemuBaHue. IIpomexyTouHblii XapakTep HacienoBaHus. Pacuiernienue
MIPU3HAKOB MPH HETIOJIHOM IOMUHHUPOBAHUMU.

Hurnbpuanoe ckpenBanue. TpeTuit 3akoH MeHaens — 3aKOH HE3aBUCUMOTO HaceAOBaHUS
npu3HaKkoB. [{uronoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CueruienHoe HacnenoBaHue mpu3HakoB. Paborer T. Moprana. CrenseHHOe HacieqoBaHUE
I€HOB, HAPYILIEHHE CLETUICHUS MKy TeHaMH. XPOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH.
I'enetuka nosa. XpOMOCOMHBIM MEXAaHHM3M OIpPENEIEHHUs Ioya. AYTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBbIi ¥ reTeporaMeTHbIN MOJI.

I'enernyeckass CTpyKTypa MOJOBBIX XpoMmocoM. HacnemoBaHue NpU3HAKOB, CLEIUIEHHBIX C
nosioM. ['eHOTHN Kak LenocTHas cucrema. [lneioTponuss — MHOMXKECTBEHHOE JIEMCTBUE TIEHa.
MHOK€eCTBEHHBIN ajenn3M. B3auMoelicTBUE HEAJUIEIbHBIX TE€HOB.

Kommnnemenrapnocts. Onucrtas. [lonumepus

3.4

B3aumopeiicTBue reHotuma u cpesl npu GopmupoBaHuu GpeHoruna. MIsMeH4nBOCTh IPU3HAKOB.
KauecTBEeHHBIE M KOJIMYECTBEHHBIE IPU3HAKU. BHIbI M3MEHUYMBOCTH: HEHACJEICTBEHHAS U




HACJICICTBCHHAs.

MonudukannonHas u3MeH4YMBOCTh. Ponib cpenbl B (OPMUPOBAHHMU MOAU(DUKAIIMOHHON
u3MeHunBocTd. HopMma peakiuu npusHaka. Bapuanmonsslil psa U BapuanuoHnHas kpusas (B.
Horanucen). CpolicTBa MOU(DUKAIIMOHHON H3MEHUYMBOCTH.

I'eHoTnunueckass u3MeH4YMBOCTb. (CBOICTBA T'€HOTHUIIMYECKONM  M3MEHUMBOCTH. Bunsl
FeHOTUITUYECKONH U3MEHYMBOCTU: KOMOMHATUBHASL, MyTallUOHHASI.

KomOuHaTtvBHasT W3MEHUMBOCTh. MeH03 M MOJIOBOM MpollecC — OCHOBa KOMOWHATHBHOM
M3MEHYUBOCTU. PosIb KOMOMHATUBHOW U3MEHUMBOCTH B CO3/IaHUM T€HETUYECKOT0 Pa3HOOOpasus
B [IpeZieJIax OJTHOTO BHUJA.

MyTtannoHHas W3MEHUYMBOCTb. Buapl MyTanuii: TreHHble, XPOMOCOMHbIE, T'€HOMHBIE.
CnoHTaHHblE W MHAYLHUPOBAaHHBIE MYyTalMU. SIepHbIE U IUTOIUIA3MaTHYECKHE MYyTalUH.
Comarnueckue W MOJOBble MyTaluWd. [IpuduHBI BO3HUKHOBEHMS MyTanui. MyTareHsl U HX
BIIMSHUE HA OpraHU3Mbl. 3aKOHOMEPHOCTU MYTAllMOHHOIO Ipolecca. 3aKOH T'OMOJOTHYECKUX
psaoB B HacneacTBeHHOM wu3meHunBoctd (H.M. BasunoB). BHesnepHas W3MeHYMBOCTH U
HACJIEACTBEHHOCTh

3.5

Kapuotun udenoBeka. MexayHapoaHas mporpaMma HCCIEIOBaHUS T€HOMa 4enoBeka. MeToibl
W3y4YeHUsT TEHETHKH YeJIOBeKa: T'eHEaJOTrHYeCKUi, OJM3HEIOBBIH, IUTOTCHETHYECKUH,
MOMYJISLIMOHHO-CTATUCTUUECKUHN, MOJIEKyJsipHO-TeHeTnYeckuil. COBpEMEHHOE OmpeeecHue
T€HOTHIIA: TMOJHOT€HOMHOE CEKBEHHPOBAHWE, N'€HOTHUIHPOBAHWE, B TOM YHCIE C MOMOIIbIO
[TI[P-anamu3a. HacnenctBeHHsie 3a0osieBaHus 4elnoBeka. | €HHBIE M XPOMOCOMHEBIE OOJIC3HH
YyenoBeKa. boJe3HM ¢ HacIeICTBEHHOM NPEeApacloiOKEHHOCThIO. 3HAYEHHE MEIUIMHCKOM
TCHETUKH B TPEIOTBPALICHUH W JICUCHUHM TEHETUYECKHX 3aboieBaHuii yenoBeka. CTBOJIOBBIC
KJIETKH

3.6

JomecTukanus ¥ CeJIeKIus. 3apoxKICHUE CENeKIUU U nomectukanuu. Yuenue H.M. BaBunosa o
[EHTpax MPOUCXOKACHHUS U MHOT000pa3us KyJIbTYPHBIX pacTeHui. Poib cernekiuu B CO3MaHUH
COPTOB PACTEHHI U TOPOJ )KUBOTHBIX. COPT, MOpoJIa, MTaMM. 3aKOH TOMOJIOTHYECKUX PSOB B
HacyencTBeHHOU n3MenunBoctu H.M. BaBuiosa, ero 3naueHue /i CEIeKIIMOHHON paOOTHI.
MeTtoapl cenekuMOHHONW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBbII M HHIAMBUAYAJIbHBI.
Otanbel KOMOWHAIIMOHHON cenekiuu. McnbiTanue npousBoauTeNei mo motoMcTBy. OTOOp Mo
TEHOTHITY C MIOMOIIBIO OIEHKH (PEHOTUITA TTOTOMCTBA U OTOOP IO TEHOTHUITY C TIOMOIIBIO0 aHAJIN3a
JIHK. HckyccTBeHHBIE MyTareHe3 Kak METOJl CENeKIMOHHOW paboTel. PaguanuoHHbId U
XUMUYECKUM MyTareHe3 Kak UCTOUHUK MYTAIMi Y KyJIbTYpHBIX (JOPM OpraHU3MOB.
Hcnonp30BaHWe TEHOMHOTO pEJaKTUPOBAHHMA U MeTOA0B pekomOuHaHTHRIX JIHK s
MOJYYECHHUSI UCXOJHOTO mMaTepuana s cenekuud. [lonydenue nmonuruionnoB. BHyTpuBumoBas
ruOpuan3anus. bBIu3KOpoACTBEHHOE CKpeluMBaHWe, WKW UHOpuauHr. HeponacTBeHHOe
CKpeluBaHue, Win ayropuauHr. ['erepo3uc u ero mpuuuHbL. Mcronb3oBaHue TeTepo3uca B
ceneknuu. Otnanénnas ruOpuausanus. [Ipeomonenue Oecryionus MEXBHIOBBIX THOPHIOB.
JloCTHKEeHMSI CeNIeKITUU PACTEHHUI 1 )KUBOTHBIX

3.7

OOBbeKThl, HCHOJb3yeMble B OHOTEXHOJOTUH, — KIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTHKA. TpagulMOHHAs OHOTEXHOJOTHs: XjeOoredyeHue,
MOJTy4YEeHUE KUCIOMOJIOUHBIX MPOJIYKTOB, BUHOAEINe. Mukpobuonornueckuit cuHTe3. OOBEKTHI
MHUKPOOHMOJIOTHYECKUX TexHonoruil. IlpowsBoacTBo Oenka, aMMHOKHCIOT ¥ BHUTaMHHOB.
HckyccTBEHHOE OIUIOJOTBOPEHHE. PEKOHCTpYKIHS AMLEKIETOK W KIOHWPOBAaHUE >KMUBOTHBIX.
Merton TpaHCIUIaHTalUU SAEP KIIETOK.

XpoMOCOMHAsi W TIeHHas WHKEeHepusa. VICKyCCTBEHHBIM CHHTE3 I'eHa M KOHCTPYHMPOBaHHUE
pekoMmOuHanTHbIX JIHK. JlocTmkeHUsT M TEPCHEKTUBBl XPOMOCOMHON W T€HHOW HWHXKCHEPHHU.
MenunuHackre 6MOTEeXHOJIOTHU. VICTI0NIb30BaHIE CTBOJIOBBIX KIIETOK

CucreMa 1 MHOT00Opas3ue OpraHu4ecKoro Mupa

4.1

buonorugeckoe pa3Hoo6pa3I/Ie OpTraHHu3MOB. COBpeMeHHaﬂ CUCTCMaAa OPTraHU4YCCKOro Mwupa.
HpI/IHHI/IHBI KJ'IaCCI/I(bI/IKaHI/II/I OpTraHru3MOB. OCHOBHBIE CHUCTEMAaTHUYCCKUE TpyHIibl OpraHu3MOB.
OcoOeHHOCTH CTPOCHUSA U KUBHCACATCIIBHOCTU OJHOKJICTOUYHBIX OPTraHU3MOB. EaKTepI/II/I, apXxcu,




O/IHOKJIETOYHBIC TPHOBI, OJHOKJIETOYHBIE BOJOPOCIH, Jpyrue NpoTUcThl. KonoHuanbHbIE
OopraHu3Mbl. [[BIDKEHHE OJHOKJIETOUYHBIX OPraHU3MOB: aMEOOWIHOE, JKTYTHKOBOE, PECHHYHOE.
3ammra y OAHOKJIETOYHBIX OpraHu3MOB. Pa3apakMMOCTh y OJHOKJIETOYHBIX OPTraHU3MOB.
Takcucsl

4.2

MHOroKJI€eTOUHbIE pacTeHusl. B3auMOCBSI3b 4YacTeil MHOTOKJIETOYHOrO OpraHu3ma. TKaHH,
OpraHbl U CUCTEMbI OPTaHOB MHOTOKJIETOYHOTO opranu3Ma. Opranusm Kak eAnHoe 1enoe. TkaHu
pacteHuid. TUIBI pacTUTEIBHBIX TKaHEH: oOpa3oBaTenbHasi, HOKPOBHAs, IPOBOAAIIAS, OCHOBHA,
Mexanndeckas. OCOOCHHOCTH CTpOeHHS, (YHKIUH W paCHOJOKEHUS TKaHEW B oOpraHax
pacTeHuit

4.3

BereratuBHble M reHepaTHBHBIE OpraHbl pacTeHUU. PYHKIMM OpPraHOB U CHUCTEM OpPraHOB.
Kapkac pacteHnii. JIBu>KeHHEe MHOTOKJIETOYHBIX PAacTEHUI: Tponu3Mbl U Hactuu. Ilornonienue
BOJIbI, YIJIEKHUCIIOTO Ta3a U MUHEPAJIbHBIX BEUIECTB pacTeHUAMU. J{pixanue pactennii. nddysus
ra3oB 4epe3 MOBEPXHOCTh KJIETKH. TpaHCIIOPTHBIE CUCTEMBI PACTCHUN. Brienenue y pacTeHuil.
3amuTa y MHOrOKJIeTO4YHbIX pacTeHuil. Kyrukyma. CpencrBa macCHBHOM M XHMHUYECKOU
3amuThl. OUTOHIMIBL.

PazgpaxxuMocTs U perymsuus y opraHu3moB. PasapakuMoCTh M perymsanus y MHOTOKJIETOYHBIX
pacTeHnii. POcTOBBIE BElIECTBA U UX 3HAYCHHE

4.5

MHOroKIIeTOUYHbIE JKUBOTHbIE. B3aMMOCBA3b 4acTel MHOIOKJIIETOYHOIO oOpraHusma. TkaHw,
OpraHbl M CHCTEMBI OPraHOB MHOIOKJIETOYHOro opraHusma. OpraHusM Kak €IHMHOE LeJoe.
I'omeocras. TkaHu O>KMBOTHBIX M YE€IOBEKAa. THIIBI >XKUBOTHBIX TKAaHEH: DJIHTEIUAIbHA,
COEIMHUTEINIbHAsA, MbllIeuHasi, HepBHAas. OCOOEHHOCTH CTpOEHHs, (QYHKUIUN U PACIOJIOKECHUS
TKaHEH B OpraHax >KUBOTHBIX U YEIOBEKa

4.6

Oprasbl U CHCTEMBl OPTaHOB XHMBOTHBIX. DYHKIIMM OPraHoB M cucTeM opraHoB. Omopa Tena
opranu3mMoB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX JKMUBOTHBIX. HapyxXHbIl H
BHYTpEeHHMH cKeseT. CTpOeHUE U TUTIBI COCTMHEHUST KOCTEH.

JIBUKEHME MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanme XuBOTHBIX. IIuTaHMe 1O3BOHOYHBIX
’KMBOTHBIX. J[pIxaHue xKUBOTHBIX. KoxkHOE npIxanue. KabepHoe U 1EroyHoe JbIXaHHeE.

JIpIXxaHHE€ TIO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCIOXHEHUE CTPOEHUS JETKHUX
MO3BOHOYHBIX JKUBOTHBIX. JlpIXaTelbHasi cUCTEMa 4yesloBeKa. MexaHW3M BEHTWIALUU JIETKUX Y
OTUL W MIJIEKONMTAIOUMX. TpaHCHOPT BEUIECTB y OpPraHU3MOB. TpaHCIOPT BEIIECTB Yy
KMBOTHbIX. KpoBeHocHass cucrema u e€ opranbsl. KpoBeHOCHas cucTeMa MO3BOHOUYHBIX
KHUBOTHBIX. Kpyru kpoBooOpaineHus. DBONIOIHMOHHBIE YCIOKHEHHS CTPOSHHS KPOBEHOCHOM
CHCTEMBl TIO3BOHOYHBIX HBOTHBIX. BblJeneHne y opraHu3MoB. BblieneHue y >KHBOTHBIX.
CokpatutenpHple Bakyoau. Opranel BblieideHHs. CBA3b IIOJIOCTH Tella C KPOBEHOCHOW H
BBIJICIUTENIBHOM ~ CUCTEeMaMHu. BplieneHne y MO3BOHOYHBIX — JKMBOTHBIX. 3amura y
MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX Npou3BOAHBIE. Pa3npakuMOCTh U peryiasuus y
OpraHu3MoB. Pa3ipa)xuMocTh y OJHOKJIETOYHBIX OpraHm3MoB. Takcucel. Pa3npaxkumocts u
peryJisiys y MHOTOKJIETOUHBIX pacTeHui. PocToBbIe BelllecTBa U UX 3HAUEHUE.

HepBHas cuctema u pediekTopHas peryisuuss y MHOTOKJIETOYHBIX JXUBOTHBIX. HepBHas
cUcTeMa U €€ OTAEIbl. DBOJIOLUOHHOE YCI0KHEHUE CTPOECHUS HEPBHON CUCTEMBI Y KUBOTHBIX.
Pa3zpaGoTka anroputMoB U mporpamMMm Aias SPQPEKTUBHON (QYHKUMOHAIBHONH aHHOTALUU
TEHOMOB, TpPAHCKPUIITOMOB, IPOTEOMOB, METa0OJIOMOB MHKPOOPTaHU3MOB, pAaCTCHUH,
YKUBOTHBIX U Y€JIOBEKa

OpFaHI/ISM YCJIOBCKA 1 €TI0 3J0POBLEE

5.1

Opraasl ¥ CUCTEMBI OpraHoOB 4esoBeka. OTHeNbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KHUBOTHBIX.
Pednexc u pednexropHas gyra. bezycnoBHsie u ycinoBHbIE pedrekchl. ['yMopanbHas perynsuus
W DHIOKPWUHHAs CHCTEMa >XMBOTHBIX W 4YenoBeka. JKenme3bl SHIOKPUHHON CHCTEMBI M WX
ropMoOHbI. JleicTBHE TOPMOHOB. B3aMOCBsA3bp HEPBHOM M YHAOKPUHHOM CUCTEM. | Mmoranamo-
runoduzapHas cucrema. Peduiexc u peduiekropHas myra. be3ycinoBHbIe U yCITOBHBIE pe(IICKCHI

5.2

3ammra opranu3Ma ot Oose3nell. IMmyHHas cucrema venoBeka. KieTO4HbIM M TyMOpaabHBII




UMMYHUTET. BpoxaEéHHbIN, TpuoOpeTéHHbIN ciennduyeckuii UMMyHHTET. Teopust KIIOHAJIbHO-
cenexktuBHoro mmmynurera (I[1.0pnux, @.M.bepuer, C.Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Poiib Bpo:KIEHHOT0 MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUN

5.3

KpoBeHocnass cucrema u e€ opranbl. Cepjie, KpPOBEHOCHBIE COCYAbI W KpoBb. Kpyru
KpoBooOparieHus. Pabora cepaia u e€ perysnus

5.4

Hpixanne yenmoBeka. Juddy3us ra3oB depe3 MOBEPXHOCTh KIETKH. JlpIXxaTenmpHas cuUcCTeMa
yesoBeKa. JpIxaTenbHas MOBEepXHOCTh. Perynsanus npixanus. JprxaTenbHble 00bEMBI

5.5

HI/IH_IeBapI/ITCJ'IBHaH CHUCTEMA YCJIOBCKaA. OT)IGJ'ILI MUIICBAPUTCIBHOI'O TPpAKTaA. HI/IH_[CBapI/ITeJ'IBHLIC
JKCIIC3hI. BHYTpI/IHOJ'IOCTHOG 1 BHYTPHUKIICTOYHOC NUIICBAPCHUC

5.6

[ToxpoBbl 1 ux mpousBogHbie. Opransl BeiaeneHus. [louku. CtpoeHue u HyHKIIMOHUPOBAHHE
Hepona. dunbTparus, cekpenus U 00paTHOE BCAChIBAHWE KaK MEXaHU3MbI pabOThI OPTaHOB
BbIienieHus. OOpa3oBaHUe MOYH Y YeIOBeKa

5.7

HBI/DKCHI/IG YCJIOBCKA: MBIIIICYHAA CUCTEMA. CKGHGTHBIG MbIIINObBI U UX pa60Ta. CTpOeHI/IC N THUIIBI
COEMHEHUS KOCTeH

Teopus 3Bomtonuu. Pazsutue xu3Hu Ha 3emiie

6.1

OpomtonmonHas teopus Y. [lapsuna. Ilpennochiiku BO3HMKHOBEHHUs JapBHHM3MA. KU3HB U
Hay4Has JrearenbHocTs Y. /lapBuHa.

JBrxyue cuibl 3Bomonuu BuAoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTb Pa3MHOMXKEHHS
OpPraHu3MOB, HACJEICTBEHHAas H3MEHUMBOCTh, OOphOa 3a CyIECTBOBAHHE, E€CTECTBEHHBIM M
HCKYCCTBEHHBIH OTOOD).

Odopmnenue cunretndeckord Teopuu sBomtonuu (CTD). HelTpanbHas Teopus 3BOIIOIMH.
CoBpemeHHas HBOJIIOIMOHHAsT OnoJyiorHs. 3HaYEHUE SBOJIIOLIMOHHOW TEOpUH B (POpMHPOBAHUH
€CTECTBEHHO-HAaY4YHO! KapTUHBI MUpa

6.2

[Tomynsiuust kak »dJeMeHTapHas enuHuna 5SBoiouuu. COBpPEeMEHHbIE METOJAbl OILIEHKH
TeHETUYECKOT0 Pa3HOoOOpa3us M CTPYKTYphl momyssiiuid. V3meHeHne reHo(oHAa MOMYISIUN
KakK 3JIEMEHTApHOE ABOJIIOIMOHHOE SIBJICHUE. 3aKOH TeHeTnueckoro paBHoBecust [Ix. Xapau, B.
Baitnbepra.

OneMeHTapHble  (GaKTOpPhl  (IBIDKYIIME CHJIBI)  DBOJNIONWW. MYTaIllMOHHBIA  MPOIIECC.
KomOunatuBHass m3MeHUUBOCTh. [Ipeiid TeHoB — ciydaiiHble HEHAINpaBlICHHBIE HM3MEHEHUS
4acToT ayuienedl B momyisinusax. Oddext ocHoBarens. Mwurpamuu. M30ms1us mOmyIsiuii:
reorpaguueckas (IpoCTpaHCTBEHHAs ), OMonornyeckas (penpoayKTHBHAS).

EctecTBeHHBINT 0TOOp — Hampapistomuid GakTop IBOMOIUH. DOpMBI €CTeCTBEHHOTO 0TOOpa:
JBIDKYIIUH, CTaOWIM3UPYIONINH, pa3peiBatouil (qu3pynTuBHEIi). [TonoBoii oTO0D.
[Ipucnoco0NeHHOCT,  OPTaHM3MOB  KaK  pe3ylbTaT MHUKPO3BOJIONUH. Bo3HHKHOBEHHE
npucnocoOIeHnit y opranu3mMoB. ApoMopdo3sl U uanoanantamu. [Ipumeps npucnocoOneHuit
y opranu3mMoB. OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bupn, ero kxpurepuu u cTpykrypa. BunoobpazoBanue Kak pe3yiabTaT MUKPOIBOIIONHH. M30msus
— KIo4eBoi gaktop BupooOpazoBanus. [lyTu u cmocoObl BUI000pa30BaHUA: AlIONATPUIECKOE
(reorpadudeckoe), CHUMIIATPHUYECKOE (IPKOJIOTHYECKOE), «MTHOBEHHOE» (TIOJIHILIONIU3AIINS,
ruOpuan3anus). JJTuTeIbHOCTh SBOTIOIMOHHBIX TPOIECCOB.

MexaHu3Mbl OPMHUPOBAHUST OMOJIOTUIECKOTO pa3HO0Opa3usl.

Ponp  sBomonuoHHOM  Omojormuu B pa3pabOTKe  HAy4YHBIX  METOJOB  COXPaHEHHUS
OonopazHooOpazusi. MUKPOIBOIIONMS U KOIBOJIOIMS MApa3sUTOB M HX X031€B. MeXaHU3MBI
(GhopMHUPOBaHMS YCTOMYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI 0OPHOBI ¢ HEl

6.3

Metoapl u3ydeHuss MakposBositouMu. [lameoHTonornyeckue MeToAbl HM3y4YeHHS HBOJIIOLUU.
[Tepexoanbie GopMbl U PUIOTEHETUYECKHUE PSIbI OPTaHU3MOB.

buoreorpaduyeckue mMeTopl usydeHus 3Bosounn. CpaBHeHHe Guiopsl U (hayHbl MAaTEPUKOB U
octpoBoB. buoreorpaduueckue odnactu 3emin. Buibl-3H1EMUKN U PETUKTHI.




OMOpPHOJIOTMYECKME U CPaBHUTEIbHO-MOP(POJOTHYECKHE METOAbl H3YUYEHHs] SBOJIOLHUU.
['eHeTnyeckre MeXaHU3Mbl 3BOJIOLUU OHTOTE€HE3a U TOSBJICHUS HBOJIOLMOHHBIX HOBLIECTB.
I'oMosiornyHble ¥ aHAJIOTMUYHBIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYIISIPHO-
reHeTUYecKrue, OHOXMMHUYECKHEe M  MaTeMaTU4YeCKHEe METOAbl HM3YyYEHHUs  HBOJIIOLHUU.
['omonornynsie TeHbl. COBpEeMEHHBIE METOJbl TMOCTPOEHHUS (UIOTEHETHUYECKHX JIePEBBEB.
XPpOMOCOMHBIE MYTAIMHU U 3BOJIFOLMS TEHOMOB.

O61e 3aKOHOMEPHOCTH (TIpaBuiia) 3BoJoLMH. HeoOpaTuMOCTh 3BOITIOLINH.

AnanTuBHas paguanvs. HepaBHOMEpHOCTb TEMIIOB SBOTIOIUHI

6.4

Hay4unple TumoTe3sl MPOUCXOXKICHUSI KU3HU Ha 3emiie. AOHoreHe3 u mancnepmus. JloHaydnbie
NpEeACTABICHUS O  3apOXKIACHUU  JKU3HU  (KpeauroHu3M). ['umore3a  MOCTOSIHHOTO
CaMO3aposKICHUS KU3HU U €€ onpoBepkeHue onbitamu @. Peau, JI. Cnamnannanu, JI. ITactepa.
[TpoucxoxaeHue >XKu3HU U acTpoOuonorus. OCHOBHBIC 3Tallbl HEOPTaHMYECKOW SBOIIOIUU.
[Tnanetapras (reojoruyueckas) HBONIONUA. XUMHYECKass HBONIONUA. AOHOTEHHBIM CHHTE3
OpraHmyecKkux BemecTB u3 Heopranmdeckux. Omeir C. Mumiepa u I'. FOpu. OO6pa3oBanue
noauMepoB u3 mMoHomepoB. KoanepBatnas rumore3a A.M. Omnapuna, rumore3a NEpBUYHOTO
oymboHa J[x. XomnneiiHa, renetnueckas runoresza I'. Mémnepa. Pubosumer (T. Uek) u rumoresa
«vupa PHK» V. I'un6epra. ®opmMupoBanre MeMOpaH U BOZHUKHOBEHUE TIPOTOKIIETKH.

HcTopus 3emnu u Metoasl €€ uzydeHus. Vckomnaemble opraHM4ecKue OCTaTKU. I'eoXpoHoorus
u e€ meronpl. OTHOcHUTENbHASE U a0COJIOTHAs TeoXpoHojorus. ['eoxpoHojoruyeckas IiKana:
30HBI, 3PbI, IEPUOIbI, FSTTOXH.

HavaneHble 53Tanmbl OpraHuyecko 53BoyOIUU. llosiBIeHMEe M 3BOMIONMSA TEPBBIX KIETOK.
Opomonuss MeTabonu3ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHBIE MHUKPOOHBIE
OMOIUIEHKM Kak aHajor mnepBbix Ha 3emie coobmiectB. CtpomaTtonuTsl. IIpokapuoTel u
9YKapuOTBHI.

[TpoucxoxaeHnue d3ykapuoT (cUMOHMOreHe3). OBOJIONMOHHOE TPOUCXOXKICHHE BHPYCOB.
[IpoucxoxaeHre  MHOTOKJIETOYHBIX  OpPraHu3MOB. BO3HMKHOBEHHWE  OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tallbl IBOJIONHMH BHICIIUX pacTeHui. OcHOBHBIE apoMop(do3bl pacTeHUil. Bbxos
pacTteHui Ha cymy. llosiBneHue CnopoBbIX pacTeHHW M 3aBO€BaHME MMM cymu. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHUIA.

OcHOBHBIE 3TaIbl 3BOJIOIUH KUBOTHOTO Mupa. OcHOBHBIE apoMOp(}o3bl KUBOTHBIX. Bennackas
dayna. KemOpuiickuii B3pbIB — TIOSIBJICHHE COBPEMEHHBIX TUIIOB. [IepBbie XOpAOBEIC )KHBOTHBIE.
Kusup B Boje. OBoOMIONMS TMO3BOHOYHBIX. IIpomcxoxkaeHwe amMpuOUN W PENTHIUN.
[Tpoucxoxaenne Miekomuraromux u ntull. [IpuHmun wimrodeBoro apomopdosza. OcBocHme
0€CI03BOHOYHBIMH 1 TTO3BOHOYHBIMU YKMBOTHBIMH CYIIIH.

Pa3Butre xu3HM Ha 3emiie TIO 3paM M IEpPUOJaM: apXeil, MpOTepo30H, Majneo30M, Me3030M,
KaiiHo30#. OOmias xapakTepUCTHKa KIMMaTa U TeOoJOrM4eckux mnpoieccoB. [losBienue wu
paclBET XapaKTEPHBIX OPraHW3MOB. YTJIEOOpa30BaHUE: €r0 YCJIOBUS U BIMSHHUE Ha Ta30BBIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMHUPAHHSI — DKOJIOTHUECKHE KPHU3HMCHI TMpouuioro. IlpuuumHbl W ciencTBus
MacCOBBIX BbIMUpaHuii. COBpEMEHHBIN YKOIOTUYECKUI KPU3HUC, €T0 0COOCHHOCTH

6.5

Paznenel u 3agaun anTpomnosiorud. Meronabsl aHTponojorud. CTaHOBJIEHUE NPEACTABICHUN O
IIPOUCXOXKAEHNN uenoBeka. CoBpeMeHHblE HayuHble Teopud. CXOICTBO 4YeEJIOBEKa C
KMBOTHBIMH. CHCTEMaTHUYECKOE IMOJIOKEHHE uenoBeka. CBUIETENbCTBA CXOACTBA YEJIOBEKA C
JKUBOTHBIMU: CPaBHUTEIHLHOMOP(OIOTHUECKHE, SMOPHOIOrHYECKHE, dbusuonoro-
ouoxuMmuueckue, mnopeneHdyeckue. OTauMuMsl uelaoBeKa OT KHUBOTHBIX. [IpsMoxoxkiaeHue wu
KOMILIEKC CBS3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra MU BTOPOW CUTHAIBHOMU
CHUCTEMBI.

JBwxymme cunbl ((akTopbl) aHTPONOreHe3a: Ouosioruueckue, couuanbHble. COOTHOIIEHHE
OMOJIOTMUYECKUX U COLHUANbHBIX ()aKTOpOB B aHTpororeHeze. OCHOBHbIE CTa/lUK aHTPOIIOT€HE3A.
ABCTpaJIONUTEKU — JBYHOTHE MPEIKHU JI0eH. UelnoBEeK yMeblii, IepBble U3TOTOBIEHUS Opy Uit
Tpyda. YenoBek NpsIMOXOISAIIMI M TEpBBIA BBIXOH JrOAei 3a mpeaensl Adpuxu. Yenosek
reiiaens0eprckuii — OOIMI NpelnoK HeaHAepTaJbCKOTO YEeNOBEKAa M YeNIOBEKa pPa3yMHOTO.




YennoBek HEaHIEPTAIbCKUM KakK BHJ JIFOACH XOJOAHOro KimMmara. YenoBek pa3yMHBIN
COBPEMEHHOT0 THIIA, JICHUCOBCKUI YEJIOBEK, OCBOEHNE KOHTUHEHTOB 3a npezaenamu AQpuku.
OBoNIIOLIMSL  COBPEMEHHOTO 4YejoBeka. EcTecTBeHHBI OTOOp B MOMYJSALUAX YEIOBEKa.
Myranuonssiii nporecc U noaumophusm. [lonynsuuoHHble BOJHBL, Apeld reHoB, MUTpalus U
«a( ekt ocHOBaTENS» B MOMYIALUAX COBPEMEHHOT'O YeJIOBEKA.

Yenoseueckne packl. [lorstue o pace. bonbime pacel: eBporeonHas (€Bpa3uiickas), aBcTpaio-
HerpouiHas (PKBaTOpHajibHas), MOHTOJIOMIHAs (a3MaTCKO-aMepUKaHCKas). Bpems u mnytu
pacceneHus 4eaoBeka Mo IuiaHere. EnuHcTBO yenoBeueckux pac. HayuHnas HecoCTOATEIbHOCTh
pacusma. [IpHucrocobIeHHOCTh YeNoBeKa K pasHbIM YCIOBHUSM OKpY»Karollei cpeabl. BnusHue
reorpaduyeckor cpeapl U Apeida reHoB Ha MOPGOJIOTHIO U (HU3HOJIOTHUIO YeTIOBEKA

DKOCHUCTEMBI U TIPUCYIIIE UM 3aKOHOMEPHOCTHU

7.1

Pasnensl u 3agaum skonoruu. CBsA3b HSKOJOTMHU C JAPYrUMH HayKamu. MeTonbl 3KOJIOTHH.
[ToneBble HaOMIOAECHUSA. OKCIEPUMEHTHl B JKOJOIMM: TPUPOJAHBIE M  JIAOOpATOpHBIE.
MogenupoBaHue B 3KOJIOTMU. MOHUTOPUHT OKPY’KAOIIEH CPeJIbl: JTOKAIbHBINA, PETMOHAIIBHBIN U
r1100aJIbHBIN

7.2

Okosornyeckue (hakTopbl M 3aKOHOMEpPHOCTH UX JeicTBus. Kiaccuduranus 3K0IOTHYECKUX
(dakTopoB: abuoTHYECKHe, OMOTHYECKUE, aHTponoreHHpie. O0IMe 3aKOHOMEPHOCTH JCHCTBUSA
sKkosornueckux (akropos. IIpasuno munumyma (K. HInpenrens, FO. JInubux). TonepanTHOCTS.
OBpHONOHTHBIE 1 CTEHOOMOHTHBIE OPTaHNU3MBI.

Abuotnueckue QaxTopbl. CBeT Kak 3Kojoruueckuil Qaxrop. JlelicTBHE pa3HBIX Y4YacTKOB
COJIHEYHOI'O CHEKTpa Ha OPraHU3Mbl. ODKOJOTHYECKHE TPYIIbl PACTEHUH U KUBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CurnanpHas poiib cBera. doTonepruoausm.

TemnepaTtypa Kkak odkonoruueckuid Qaxrtop. JlelicTBue Temmeparypbl Ha OpraHU3MBI.
[TolKkuIOTEpMHBIE U TOMONOTEPMHBIE OPIaHU3MBbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.
BrnaxHocTh kak skonoruueckuil gpakrop. [Ipucnocobnaenus: pacTeHuil K Moaaep>KaHUIO0 BOJHOTO
Oananca. Kmaccudukanus pacteHuil mo oTHOIIEHHIO K Boje. IIpucnocoGieHust )KMBOTHBIX K
M3MEHEHUIO BOJAHOTO PEKUMa.

Cpenpl oOWTaHMsI OpraHU3MOB: BOJHAas, HA3eMHO-BO3JYyIIHAs, IIOYBEHHAas, TJIyOUHHAas
MOJMIOYBEHHAsA, BHYTpHOpraHu3MeHHas. PU3NKO-XMMHYECKHE OCOOEHHOCTH Ccpea OOUTaHMS
opranu3MoB. [IpucrnocobaeHns opranu3MoB K KU3HHU B pa3HbIX cpeiax.

buonoruueckue putmbl. BHemnue u BHyTpeHHHE pUTMbI. CyTOYHBIE M TOAMYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K C€30HHBIM U3MEHEHHSIM YCIIOBHUNA )KU3HU.

Kuzuennole ¢opmbl opraHuzMoB. [loHste o >xusHeHHOW ¢opme. JKuzHeHHble (HOPMBI
pacTeHHI: NepeBbsi, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE TpPaBbl, OJHOJIETHHUE TpPABBI.
KvzHeHHble (QOPMBI KUBOTHBIX: THUAPOOUOHTHI, T€OOHOHTHI, a’pOoOHMOHTHI. OCOOEHHOCTH
CTpOEHUs 1 00pa3a KU3HHU.

buotnueckue ¢daxtopel. Bumbpl OMOTHYECKHMX B3aMMOEHCTBUN: KOHKYPEHIIHS, XHUIIHUYECTBO,
cumOno3 u ero Qopmbl. Ilapasutusm, koomepauus, MyTyaiau3M, KOMMEHCAIH3M
(KkBapTUpaHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne  B3auMoaeHCTBUS  (TOIMHMYECKHE,
dopudeckue, dabpuyeckue). 3HaYeHHE OMOTHYECKHX B3aUMOJCHCTBUU Ui CYIIECTBOBAHUS
OpraHu3MoB B cpefe oouranus. [IpuHIUI KOHKYPEHTHOTO NCKITIOYEHUS

7.3

DKOJOTUYECKHE XapaKTePUCTHKHU Momyisiuu. [lomymsimust kak Ouonorudeckas cucrema. Pob
HEOJHOPOJHOCTH Cpenbl, (U3MUECKHX OaphbepoB M OCOOCHHOCTEH OWOJOTHMH BHJIOB B
(GOpMUPOBAHUM  TMPOCTPAHCTBECHHOW  CTPYKTYypbl  momyisinuii. OCHOBHBIE — TOKa3aTeNH
MOMYJISIMNA: YUCIECHHOCTh, IUIOTHOCThb, BO3pAacTHasi M TIOJIOBasi CTPYKTYpa, POKIAEMOCTb,
MIPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPALIHSL.

Dxosiornyeckass CTpykrypa mnonyiasuuu. OIleHKa YHCJIEHHOCTH Monynsuuu. JuHamuka
MOMYJISIUMA U €€ peryianus. buoTnuecknii NOTEHUHAT NONYyJSINMU. MoienpoBaHue THHAMUKU
nonynsuuu. KpuBble pocta uucieHHOCTH monyisiuuu. KpuBble BbDKHBaHUs. Perynsamus
YUCIICHHOCTH TIOMYJIAIUNA: PO (PAKTOPOB, 3aBUCSIIUX W HE 3aBUCSIIMX OT TUIOTHOCTH.
DKOJIOTHUECKHE CTpaTeruu BUIoB (T- U K-ctparerun).




[TonssTue 00 o9Kkomoruyeckoil Hume BuAa. Mecroodutanue. MHoromepHas MoOJENb
skonormyeckor HumM Jx.M. XatunHcona. Pasmepsl skonornueckor Humu. llotennuansaas u
peanu30oBaHHas HULIU.

Bun kak cucrema nomynsuuid. Apeansl BUAOB. BHIBI M MX KU3HEHHBIE CTpaTErv.
3aKOHOMEPHOCTH IOBEJEHUS M MUIPALUN XUBOTHBIX. broslornueckne MHBa3UM YyKEPOIHBIX
BHJIOB

7.4

CooOmiectBa opraHu3mMoB. buorieHo3 u ero crpykrypa. CBs3W MEXAy OpraHM3MaMH B
ouorieHo3e. JkocuctemMa Kak OTKpbiTas cucrema (A.x. Tencnu). @yHKIMOHANBHBIE OJIOKH
OpraHU3MOB B HKOCHUCTEME: MPOAYLEHTbI, KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHH.
Tpodudeckue nenu U cetu. AOMOTHYECKUE OJIOKK SKOCUCTEM. [10UBBI U MBI B AKOCHCTEMAX.
KpyroBopot BelecTB 1 MOTOK 3HEPTUU B IKOCHCTEME.

OCHOBHBIE TIOKa3aTeNIM 3KOCUCTEMBbI. bruomacca U NpOAYKIUS. DKOJIOTMYECKUE MUPAMUJIbBI
4yuces, OMOMacChl M SHEPTHUH.

HanpaBienHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKIeccuu. llepBUUHBIE W BTOpPHYHBIC
CYKIIECCMM W HX TNPUYUHBI. AHTPOIIOT€HHbIE BO3JEHCTBUS Ha cykineccuu. KimmakcHoe
coobmiectBo. bropasnooOpasue M MOJHOTa KPYroBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH
COOO0IIIECTB.

ITpuponHble 3KOCUCTEMBI. AHTPOIIOI€HHBIE SKOCUCTEMBL. ATPO3KOCHCTEMA.

ArporneHo3s. Paznnuns Mexx1y aHTpOIOT€HHBIMH U IPUPOTHBIMH 3KOCHCTEMaMH.
VYpboskocucrembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteM. l'oponckas ¢uopa u ¢ayHa.
CunHaHTpomnu3amys TOpPOACKON  (ayHbl. buomormdyeckoe ¥  XO3SWCTBEHHOE 3HAYCHHE
arpo’KocucTeM U ypOOd’KOCHCTEM.  3aKOHOMEPHOCTH  (DOPMHUPOBAHHS  OCHOBHBIX
B3aMMOJICHCTBHII OPraHU3MOB B DKOCHCTEMAX.

[IepeHoc sHEpPruM M BELIECTB MEXKAY CMEKHBIMU 3KOCUCTEMAMHU. Y CTOWYMBOCTh OPraHU3MOB,
MOMYJISILIUIA U IKOCHCTEM B YCIOBUSX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ACHCTBUIA

7.5

buocdepa — obmienanerapnast 06010uka 3eMIIH, T/I€ CYIIECTBYET WM CYIIECTBOBAJA >KU3Hb.
VYuenue B.U. Bepnaackoro o 6uocgepe. Obmactu 6uocdepsl u e€ coctas. JKuBoe BelecTBO
onocepsr u ero ¢yHKIUUA. 3aKOHOMEPHOCTH CyliecTBoBaHUsi Ouocheprl. OcobeHHOCTH
Oounocepsl Kak rI00ambHOM 3KocHcTeMbl. JuHamuyeckoe paBHOBecue B Ouocdepe.
KpyroBopoThI BemecTB 1 OMOTCOXUMHUUESCKIE IUKIIBI (YIiiepoja, a3ota). PUTMUYHOCTD SIBIICHHUN
B Ouocdepe. 3oHanbHOCTH Onochepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYyIIW: TYHJpA,
XBOWHBIC Jieca, CMEIIAHHbIE M IIMPOKOJMCTBEHHBIC Jieca, CTENH, CaBaHHBI, ITyCTBIHHU,
TPONIMYECKHUE JIeca, BEICOKOTOpbs. Kimmar, pacTUTenbHBIN U )KUBOTHBIH MUP OMOMOB CYIIIH.
CtpykTypa ¥ (QYHKIHMS XHMBBIX CHCTEM, OIIEHKAa MX PECYPCHOrO TMOTCHIMala W OMOC(EpHBIX
byHKIMI

7.6

DKoJornyeckre KpU3Mchl U UX NpUYMHBL. Bo3nelicTBue uenoBeka Ha Ouocgepy. 3arps3HeHue
BO3QyIIHON cpeabl. OXpaHa Bo3ayxa. 3arpsi3HeHue BOJIHOM cpenbl. OXpaHa BOJHBIX PECYPCOB.
Paspymenne noussl. OXxpaHa NOYBEHHBIX pecypcoB. M3MeHnenue knumara.

AHTpPONOreHHOE BO3JACHCTBHE HA PACTUTENIbHBIN M KUBOTHBIM MHUp. OXpaHa pacTUTEIBLHOIO U
XKHUBOTHOrO Mupa. OCHOBHBIE NPUHIMIIBI OXpaHbl npupoabl. Kpacubie kuuru. Ocobo
oxpansiemple mnpupoanbie Tepputopun (OOIIT). boTanudeckue caabl W 300JIOTHUYECKHE
napku. OCHOBHBIE IPUHITUITBI YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA U NMPHUPOIbL. PanimonansHoe
MIPUPOJIOTIOIB30BAHUE U COXPaHEHHE OMOJIOTHYECKOT0 pa3Ho00pa3us 3eMiu

Copaeprxanne yuyeOHOro npeamera
10-# knace
Tema 1. Buosorusi kak Hayka.
buonorus kak Hayka. CBsi3b OHOJOTMM C OOIIECTBEHHBIMHM, TEXHUYECKUMH U JIPYTUMU
€CTECTBEHHbIMM HayKamHM, ¢uiiocopueit, 3TUKOH, 3CTeTUKoil u npaBoMm. Ponp OGuonoruu B
(hopMHPOBaHUM COBPEMEHHOM Hay4yHOI KapTHHbI MUpa. CucTemMa OMOJIOTHYECKUX HayK.
Metonabl NO3HAHUS KUBOM MPUPOJB! (HAOIIOAEHUE, SKCIIEPUMEHT, ONMMCAHUE, U3MEpEeHHe,
KJ1accU(pUKalusi, MOJICIUPOBaHKE, CTaTUCTUYECKass 00pabOTKa JaHHBIX).




JdemoHncTpaumnu:

[Toptpetsr: Y. apBun, I'. Mennens, H.K. Konbios, /. Yorcon u @. Kpuxk.

TaOmuips! 1 cxembl: «MeTo bl TO3HAHUS )KUBOM IPUPOBI».

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

[Ipaktuyeckas pabora Ne 1. «lcmonp3oBaHue pazaUMYHBIX METONOB MPH H3YyYCHHUU
OHOJIOTHYECKUX O0BHEKTOBY.

Tema 2. ’KuBble cUCTEeMbI M UX OPraHU3aIUs.

JXussle cucteMsl (0MOCUCTEMBI) KaK MpeAMET U3ydeHust ononoruu. OTIMYUe )KUBBIX CUCTEM
OT HEOPTaHUUYECKOU IPUPOJIBI.

CpoifctBa OmocucTeM M HMX pa3HooOpazue. YpPOBHM OpraHuzalMu  OHOCHUCTEM:
MOJIEKYJIIPHBIA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIN, MNOMYJALMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTEOIEHOTUYECKHH ), OMOCEPHBIH.

JdemoHcTpaumnu:

Tabmuuel u cxeMbl: «OCHOBHbIE NPHU3HAKM SKU3HW», «YPOBHU OpraHU3alUU KHUBON
IIPUPOIBI».

O6opynoBanue: moaens Mosekybl JJTHK.

Tema 3. XuMHUYECKHI COCTAB M CTPOCHHE KJIECTKH.

XUMUYECKUI COCTaB KJIETKH. XMMHUYECKHE DJIEMEHTBI: MaKpOJJIEMEHTBI, MUKPOJJIEMEHTBHI.
Bojia u MuHepasibHbIE BEIIECTBA.

@DyHKIMM BOBI U MUHEPAJIbHBIX BeleCTB B KieTke. [logaepxanne ocMoTrueckoro 6anaHca.
benxu. CoctaB u cTpoeHne 6eIKoB. AMHHOKUCIOTH — MOHOMEpHI OenkoB. He3ameHnumblie u
3aMEHHMbIE AaMUHOKHCIOTHl. AMUHOKHMCIOTHBI COCTaB. YPOBHM CTPYKTYphl O€KOBOH
MOJIEKYNbl (TepBUYHAs, BTOPUYHAs, TPETUYHAsI U YETBEPTUYHAsI CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GyHKIMN OETKOB.

®epMeHThl — Ouonoruueckue karanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIM LIEHTD,
cyoctparHas crneunpuyHoctb. Kodepmentsl. Burtamusbl. Otiauuuss (QepMEHTOB OT
HEOpPraHMYECKUX KaTaJIu3aTopOB.

VYraeBoasl: MOHOcaxapubl (TJr0K03a, pubo3a U Je30kcupubo3a), aucaxapuabl (caxaposa,
JIAKTO3a) M TOJHMcaxapuibl (Kpaxmall, TIUKOTeH, IeJuTiosio3a). buonorundeckue QyHKImun
yIJI€BOJIOB.

Jlununel:  Tpurnuuepunsl, Qochomunuasl, crepouabl. I'mapodunbHO-THIPO(HOOHBIE
cBoiicTBa. bruonornueckue Qpynkumu nunuaos. CpaBHEHHE YIJIEBOJOB, OEJIKOB U JIMIHUIOB
KaK MICTOYHHUKOB SHEPTUHU.

Hyxneunnosbie xucnotsl: JJHK u PHK. HykneoTunbl — MOHOMEpPBI HYKJIEMHOBBIX KHCJOT.
Crpoenne u ¢pynkuun JJHK. Crpoenne un pynkunn PHK. Bunet PHK. AT®: crpoenue u
¢byHKIHN.

[uronorust — Hayka o kietke. Kiierounast Teopust — nmpuMep B3auMOJACUCTBUS Uaeh U (PaKToB
B HAyYHOM II03HaHUU. MeTo/bl N3y4EHUs KIETKH.

Krnerka kak nenoctHas xuBas cuctema. OOLIMe MpPU3HAKU KIJIETOK: 3aMKHYTash HapyxHas
MeMmOpana, monekynsl JJHK kak reneTnueckuil anmnapat, cucteMa CMHTe3a Oeka.

Tunsl KkIETOK: dSyKapuoTHyeckas U Ipokapuotudeckas. (OcOOEHHOCTH  CTPOCHHS
npokapuoTuyeckoi kieTku. Kiertounas crteHka Oakrtepuil. CTpoeHHe 3yKapHOTHUYECKOH
kJ1eTKu. OCHOBHBIE OTJIMYUS PACTUTENIbHOM, )KUBOTHON M TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KIJIETOYHAs CTEHKA, TJIMKOKAJIMKC, HUX (YHKLHUH.
[InazmaTnueckass memOpaHa, ee cBoicTBa M ¢QyHKUuHU. lluTOoruiasma u ee OpraHoujbl.
OnnomemOpanuble  opraHouasl  kietku: OIIC, ammapatr  [onbaku,  JIM30COMBI.
[TonyaBTOHOMHBIE ~OpraHOMABl KJIETKU: MHUTOXOHApPUHU, IulacTuabl. [IpoucxoxxaeHue
MUTOXOH/ApUHA U TuiacTuA. Buabl mnactun. HememOpanHble opraHouIbl KJIETKU: pUOOCOMBI,
KJIETOYHBIA UEHTP, LEHTPUOIU, PECHUYKH, KIyTHUKUH. DYHKIUU OPraHOWI0B KJIIETKH.
Bxirouenus.

SAnpo — perynsTopHblid HeHTp KieTku. CTpoeHue siapa: siepHas 00o0JlouKa, KapuoIlia3Ma,
XPOMAaTHH, AAPBIIMIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:



[Toptpets: A. Jleenryk, P. I'yk, T. llIBanu, M. Illneiinen, P. Bupxos, [Ix. Yorcon, O.
Kpuxk, M. Yunkunc, P. ®panxnun, K.M. bap.

Juarpammsl:  «PacnpeneneHue  XMMHUYECKMX  JJEMEHTOB B HEXKUBOW  IIPUPOIEY,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIE».

Tabmumer u cxemsl: «llepuommyeckass TabmWIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOJbD», «buocunre3 Oenka», «CTpoeHue Monekyiasl Oenka», «CTpoeHue
dbepmenrta», «Hyxiennosesie kucnotbl. JJTHK», «Crtpoenne monekynst AT®Dy», «CtpoeHue
JYKapUOTHUECKOW KIETKW», «CTpoeHue >KMBOTHOM KIETKH», «CTpOEHHE pacTUTEIbHOU
KIIeTK», «CTpoeHHE MPOKAPUOTHUECKON KIETKN», «CTpoeHUE siApa KIECTKI», «YTIEBOIbDY,
«JInnuaey.

OO6opynoBaHue: CBETOBOH MHKPOCKON, OOOpYIOBaHUE MJIsi TPOBEICHUS HAOIOICHHIA,
M3MEpEHUIl, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTEIbHBIX, )KUBOTHBIX U OaKTEpHUATIbHBIX
KJIETOK.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlaboparopnasi pabora Ne 1. «M3ydyeHne KaTaTUTHYECKOW AKTUBHOCTH (EepMEHTOB (Ha
MpUMepe aMIIIa3bl HIIM KaTanas3bl).

JlaboparopHast padora Ne 2. «M3ydeHne CTpOeHHsI KIETOK PaCTEHUH, )KUBOTHBIX U OaKTepuit
10 MUKPOCKOTIOM Ha FTOTOBBIX MUKPOIMPENApaTax U UX OMUCAHUEY.

Tema 4. ’KuzHenesiTeJJbHOCTb KJIETKH.

OOMeH BelecTB, WM MEeTa0oIn3M. ACCUMUIIAIUS (TUIACTUYECKUH OOMEH) M JTUCCUMUIISAIINS
(pHepreTuveckuii 0OMEH) — JIBE€ CTOPOHBI €IUHOTO mMpolecca Metabonusma. Ponp 3akoHOB
COXpPaHEHHs BEUIECTB U SHEPTUU B IOHUMAHUU METa00IN3MA.

Tuner oOmeHa BemiecTB: aBTOTPOdHBIN U TeTepoTpodHbd. Ponb (epmeHToB B 00MeHE
BEILIECTB U MIPEBPAIICHUHN YHEPTUU B KIIETKE.

®dortocunre3. CBeroBass W TeMmHoBass (a3bl  (orocunTe3a. Peakmuu QorocuHTe3A.
OddexTuBHOCTL QoTOoCcHHTE3a. 3HaUeHHE (POTOCHHTE3a A KU3HM Ha 3emie. BriusHue
YCJIOBHM cpelibl Ha (POTOCUHTE3 M CIIOCOOBI TIOBBIIIEHUS €T0 MTPOIYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHUHN.

XeMOCHHTEe3. XEMOCHHTE3Upylole OakTepuu. 3HAYCHHE XEMOCHHTE3a /i >KU3HU Ha
3emue.

DHepreTU4ecKkuii oOMeH B KileTke. Paciiernyienue BeniecTB, BhIICIEHNE U aKKYMYJITHPOBAHHE
SHEPTUHM B KJETKe. JTambl dHepreTudeckoro odOMeHa. ['nmukomnus. bpokeHue u ero BUIBL
Kucnoponnoe okucienue, win KieToyHoe apixaHue. OxucinurtenbHoe GpochopuinpoBaHue.
O PeKTUBHOCTD HYHEPTETHUECKOTO OOMEHA.

Peakiun Marpuunoro cunHTe3a. [eHetmueckas wuHpopmanusa wu JHK. Peanuzanms
reHeTU4YecKoi nHpopManuu B KieTke. ['eHeTnyeckuit KoJ U ero cBoicTBa. TpaHCKpUIIIIUS —
matpuuHbelii cuHte3 PHK. Tpancnauusa — OwuocunHte3 Oenka. OTambl TpaHCIALHUU.
KoaupoBanue amunokucnot. Pons pubocoMm B GrocuHTe3e Oemnka.

Heknerounsie Gopmsl xu3Hu — BUpychl. Mctopus otkpeitust BupycoB (.M. VBanoBckuit).
Oco0eHHOCTH CTPOCHHS U KU3HEHHOTO IHKJIa BUpycoB. baktepuodaru. bonesnu pacrenui,
KUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nmMmmyHnonedunuta yenoseka (BIY)
— Bo30ynutens CIIMJla. OOpaTHas TpaHCKpUIIIUS, peBepTaza U uHTerpasa. [lpodunaktuka
pacrpocTpaHeHHUs BUPYCHBIX 3a00J1€BaHUM.

JdeMoHcTpanum:

[Toptpetsr: H.K. Konsuos, [I.1. Uanosckuii, K.A. Tumupsses.

Tabmuips! u cxembl: «Tumbl nutanusy, «Metabomuzm», « MUTOXOHIPHSD, « IHEPTETUIECKHUI
obmen»,  «Xjoporutacty, «®ortocuntedy, «Crpoenme  JIHK», «Ctpoenune wu
¢dbyHKIIMOHUpOBaHWe TeHa», «CuHre3 Oenkan, «leHeTwmueckuii Koy, «Bupyce,
«baktrepuodarn», «Ctpoenume u >ku3HeHHBIM 1wk Bupyca CIIWla, Oaktepuodaray,
«Pemmukanmsa JTHK.

Ob6opynoBanue: moxaenu-ammiukammu «YaBoenne JIHK wu Ttpanckpumnuums», «buocuuTes
oenka», «CTpoeHHe KIETKN», Mojienb cTpykTypsl JTHK.

Tema 5. Pa3MHOKeHN€e M HHAUBHUAYAJbHOE PA3BUTHE OPTraHU3MOB.



Knerounslii mwka, Wik >KU3HEHHBIM LMK kiIeTkd. WHTepdaza m mmto3. Ilpomeccsr,
npotekaromue B uHTepdaze. Permukanus — peaknus matpuunoro cunre3a JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHUIL. J{UIIJIOUIHBIA U FaluIONAHbIA XPOMOCOMHbIE
Habopbl. XpomaTtunabl. lluTonmornyeckue OCHOBBI PAa3MHOXKEHHS U HWHAMBHUAYAJIbHOTO
pa3BUTHSL OPTraHU3MOB.

Jenenne knetkn — muto3. Cragun mMutosza. [Iporeccsl, mpoucxoasmiye Ha pa3HbIX CTATUAX
MHTO3a. BHOJIOrMYeCKuil CMBICT MUTO3A.

[IporpamMmmupyemas rubesb KIETKH — aromnTo3.

@opMBbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecronoe U mojoBoe. Buapl 6ecnonoro pa3MHOXKEHHUS:
JieJIeHre HaJBOEe, TOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEre€TATUBHOE
pa3MHOkeHue. MIckyccTBEHHOE KIIOHUPOBAHNUE OPraHU3MOB, €r0 3HaYEHHE [Tl CETIEKIIUU.
[TonoBoe pazMHOXKEHHE, €T0 OTIIMYUS OT OECIONOrO.

Metiio3. Cramuu wmeio3za. Ilpouecchl, mpoucxojsne Ha cragusx weiosza. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. buonornyecknii CMbICH U 3HaU€HHE Mei03a.
I'amerorenes — mporecc oOpa3oBaHMs MOJOBBIX KIETOK y KMBOTHBIX. [loyoBbIE kemne3bl:
CEMEHHMKH U suuHUKU. OOpa3oBaHKUe M Pa3BUTHUE IMOJIOBBIX KJIETOK — raMeT (CrepMaTo30u/l,
AWLIEKJIETKa) — crepMaToreHe3 M oBoreHe3. (OCOOEHHOCTH CTPOEHHUS SHMIEKIETOK U
cnepmato3onioB. Omnonorsopenue. [laprenorenes.

WupuBuayansHoe pa3sBUTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpHOTEHe3). DTamnbl
SMOpPUOHANILHOTO Pa3BUTHS Yy TIO3BOHOYHBIX JKMBOTHBIX: JpOOJEHHE, TacTpymsius,
opranorenes. IloctamMOpuoHanbHOE pa3BUTHE. THUIBI MOCTIMOPUOHATBHOTO PA3BUTHS:
npsMoe, HempsMoe (JMYMHOYHOE). BiusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI,
CHOCOOHBIE BBI3BIBATH BPOXKIECHHBIE YPOJCTBA.

Poct u pasBurue pacreHuil. OHTOreHe3 IIBETKOBOIO PAacCTEHMs: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHS.

JdemoHncTpaumnu:

Tabmumpl 1 cxembl: «DOpMbI pa3MHOXKEHUSI OpPraHU3MOBY, «JIBOIHOE OIUIOAOTBOpEHUE Yy
LIBETKOBBIX pacTeHUil», «BereraTuBHOe pa3MHOXKEHHE pacTeHui», «J/leneHne KieTku
Oakrepuitn, «CTpoeHHE TOJIOBBIX KIETOK», «CTpOeHHE XpOMOCOMBI», «KIIeTOUHBIN UK,
«Pemmukanusa THK», «Mutos», «Meno3», «lIpamoe u Henpsimoe pa3ButHe», «I'amerorenes
y MJIEKONTUTAIOIIMX U YeloBeKka», « OCHOBHBIE CTaJIUNA OHTOT'€HE3a.

OOGopynoBaHue: MHUKPOCKON, MHUKpornpenaparsl «CrepMaTo30usl MIIEKOMUTAIOIIEr0»,
«Sinexierka Miekonurawomero», «KapruokuHe3 B KJIETKax KOpEIIKa JIyKa», MarHUTHas
MoJienb-anminkanus «Jlenenue kietku», moaens JJHK, Monens meradazHoil XpoOMOCOMBI.
JlaGopaTopHble U NpaKkTH4YeCcKHe padoThbi:

JlabopartopHas pabota Ne 3. «HabOmronenne MuTo3a B KJI€TKaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax».

JlabopatopHass paGora Ne 4. «M3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax».

Tema 6. HacsieacTBeHHOCTh M H3MEHYHBOCTH OPTaHU3MOB.

[Ipenmer w 3amaum reHetuku. KMcropusi pa3BuTHS TeHETHKW. PoJib UWUTOIOTHM U
SMOPHOJIOTUH B CTAHOBJIEHUM TEHETHKH. BKiax poccuilckux M 3apyOeXHBIX YUEHBIX B
pa3BUTHE TEeHETHKU. MeToapl TeHeTHKH (TMOpHI0JIOTMYECKUN, HUTOT€HETHUYECKUH,
MOJIEKYJISIpHO-TeHeTH4YecKuit).  OCHOBHBIE  TE€HETHMYECKHEe  TOHATHS. [ eHeTmueckas
CUMBOJIMKA, UCTIOJIb3yeMasl B CXeMaX CKpELIMBaHUI.

3aKOHOMEPHOCTH  HacJIeJOBaHMsI ~ IPU3HAKOB,  ycTaHOBJIEeHHble I.  MeHnzgenem.
MonoruOpuiHoe CKpelirMBaHue. 3aKkOH €AMHOOOpasusi THOPUAOB IEPBOTO MOKOJEHUS.
IIpaBuio noMuUHMpPOBaHUS. 3aKOH pacUICIUIEHUs NPU3HAKOB. ['MmoTe3a 4MCTOTBHI TaMerT.
[TosnHOE U HENMOJTHOE TOMUHUPOBAHHUE.

JlurnOpuaHoe  CKpeluBaHMe. 3aKOH  HE3aBHCHMOTO  HACJIE[OBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckne OCHOBBI JUTHOPUIHOTO CKPEIIMBaHUA. AHaIM3UPYIOLIee CKpEIuBaHuUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS IS OTIpE/IeTICHHUs TeHOTUIIA OCOOH.
CuerieHHoe HacienoBaHue npu3zHakoB. Pabora T. Moprana 1o cUeEIJIEHHOMY
HacJIeJ0OBaHMIO reHoB. Hapyiienue cuenieHus reHoB B pe3ysbTaTe KpOCCUHIOBEpA.



XpOMOCOMHAasI TEOPHS HACJIEICTBEHHOCTH. | eHeTHUecKue KapThl.

I'enetnka nomna. XpoMOCOMHOE OIpeAesIeHHE Moja. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
I'omorameTrHele U rereporaMeTHble OpraHu3Mbl. HaciienoBaHue IPU3HAKOB, CLECIUICHHBIX C
IOJIOM.

N3menunBOCTh. BUabl N3MEHUNBOCTH: HEHACIEACTBEHHAs U HACJIEACTBEHHAs. Poib cpensl B
HEHACJIEJICTBEHHOW HM3MEHUYMBOCTH. XapaKTepUCTHKAa MOAU(PHUKAIMOHHON H3MEHYHBOCTH.
BapuannoHHBIN pax ¥ BapuanvoHHas kpusasi. Hopma peaknuu npusHaka. KoandyecTBeHHbIE
M KaueCTBEHHBIE TPU3HAKM U UX HopMma peakiuu. CBoHcTBa MOAMPHUKAITMOHHOMN
M3MEHYUBOCTH.

HacnenctBennasi, uinu reHOTUNWYECKasi, M3MEHUYUBOCTh. KoMOWMHATHBHAs HM3MEHYHBOCTH.
Meiio3 U MOJIOBOM MpoLEcC — OCHOBa KOMOWMHATUBHOM HW3MEHYMBOCTU. MyTannoHHas
n3MeHuuBocTh. Kitaccudukanus myTaiuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHbIe. YacTtoTa u
NpUYMHBl  MyTauuid. MyTtareHHble (QakToppl. 3aKOH TI'OMOJIOTMUECKUX pPSAOB B
HacneAcTBeHHOM n3MeHnunBoctu H.M. BaBunogsa.

BresaepHas HacI€ICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetnka uyenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOJIbI TE€HETUKH YEJIOBEKA:
TCHEAJIOTUICCKUH, OJIM3HEIOBBIN, IUTOTCHETHUSCKUN, OWOXUMHYECKUH, MOJICKYISPHO-
reHeTudyeckuii. COBpPEMEHHOE ONpEEICHUE T€HOTHNA: MOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUNHPOBaHUE, B TOM yucie ¢ nomoiisio [I1{P-ananu3a. HacneactBenubie 3a001eBaHms
YyeloBeKa: TeHHble OoNie3HH, OOJNIE3HHM ¢ HACIEACTBEHHOW MPeapacioyioKeHHOCTBIO,
XpoMocoMHble Ooisie3HH. CoMaTuyeckue W reHepaTuBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[lpuHuMnel  370poBOro  0o0pa3a IKU3HU, JUATHOCTHUKH, TMNPOPWIAKTUKH U  JICYCHHS
reHeThuyeckux  Oosie3Hed.  MeaMKo-TeHEeTHUYeCKOe  KOHCYJIbTHpPOBaHHME.  3HAu€HUE
MEIUIIMHCKOW TEeHEeTUKU B TPEJOTBPAIICHUH M JICYCHWU TEHETUYECKHX 3a00JeBaHUIl
YEJI0BEKa.

JdemoHncTpaumnu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pusz, C.C. Uersepuko, H.B. Tumodeesn-
Pecosckuit, H.W1. BaBuios.

Tabmumpl 1 cxembl: «MOHOTHOPHUIHOE CKpEIIMBaHUE U €ro IUTOIeHETUYECKas OCHOBa»,
«3aKOH pacHICIUICHUs] M €ro IUTOTeHETUYEeCKass OCHOBa», «3aKOH YHUCTOTBI TaMeTy,
«uruOpunnoe ckpeuBanue», «L{utomornyeckue oCHOBBI AUTHOPUIAHOIO CKPEIIMBAHUSAY,
«Meno3», «B3auMonencTBue ajuIeNbHBIX TE€HOBY», «l'€HeTHYecKue KapThl pacTeHUH,
KUBOTHBIX M 4elloBeKkay, «['eHeTuka nmonay, «3akOHOMEPHOCTH HACJIEI0BaHUS, CLEIUIEHHOTO
¢ mnonom», «KapuoTumnsl UenoBeKa M KUBOTHBIX», «BuUIbl  H3MEHUHMBOCTWY,
«MoaudukanuonHas M3MEeHUUBOCTH», «HacnenoBanue pesyc-pakropa», «['eHernka rpynn
KpoBW», «MyTalmoHHasi U3MEHUYUBOCTH.

ObopynoBanue: Mojenu-aniuMkanuu «MoHoruOpugHoe ckpemmBanue», «HemomnHoe
JOMUHHMpOBaHUe», «JlurubpunHoe ckpeumBanuey», «llepekpect XpoMocom», MUKPOCKON H
MuKkpornpenapar «Jlposzoduna» (Hopma, MyTauuu (GOpPMBI KpPbUIBEB M OKpPacku Tena),
repbapuii «I'opox TOCEBHOMY.

JlaGopaTopHble U MpaKTH4YecKHe padoThbi:

JIaGoparopHast pabora Ne 5. «V3yueHue pe3yabTaToOB MOHOTHOPUAHOTO M JAUTHOPHIHOTO
CKpeIlMBaHUs y Ip030(UiIbl Ha TOTOBBIX MUKpOIMpEnapaTax».

JIaGoparopnas pabora Ne 6. «M3yyeHne MoAM(UKALMOHHON M3MEHUMBOCTH, MOCTPOCHHE
BAPHALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlaboparopnass pabGora Ne 7. «AHanu3 MyTanuii y JOpo3oduiabl HAa  TOTOBBIX
MHKpOIIpenaparaxy.

ITpakTuyeckas padora Ne 2. «CocTaBlieHHE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cesnekniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M IpoLEcC. 3apOKICHHUE CENEeKIMHU M JoMecTHkanus. Yuenue H.U.
BaBuiioBa 0 meHTpax HpPOMCXOXKIEHUS M MHOTrooOpasusi KyJIbTYypHBIX pacTeHuil. L{eHTpbl
MIPOUCXOXKACHHS TOMAIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOMbI celeKIUuU. MaccoBbli M WHAMBUAYAJIbHBI OTOOPHI B CEJIEKIMHU
pacTeHMi W KMBOTHBIX. OIleHKa »5KcTepbepa. bIM3KOpOJICTBEHHOE CKpelMBaHHE —



uHOpuauHT. Ynctas muausa. CKpelmrBaHue YUCTHIX JTHHUH. ['eTepo3uc, uiu rudpuHas cuia.
HeponctBennoe ckpemmBanue — ayrOpuauur. OtaaneHHas TMOpHIM3alUS U €€ YCIEXH.
HckyccTBEHHBI MyTareHe3 U IMOJy4YeHUE MOJUILIOUI0B. [JOCTHXKEHHS CENEKIMU PACTCHU,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpacib MPOM3BOACTBA. ['€HHas WHXKEHEpHUs. OTalbl CO3IaHUS
pekomOunanTHoi JIHK um Tpancrennbix opranm3moB. Kierounas wxxeHepus. Kimerodnsie
KYJIBTYpBI. MUKpOKIIOHAIBHOE pa3sMHOXEHHUE pacTeHui. KionupoBanue
BBICOKOITPOJIYKTUBHBIX CEIbCKOXO35MCTBEHHBIX OPraHU3MOB. DKOJOTMYECKHE M 3TUUYECKHE
npo6sieMbl. MO — reHeTH4ecKy MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

JleMoHcTpanuu:

IToprpersr: H.W. BaBuiios, 1.B. Muuypum, I'./[. Kapneyenko, M.®. 1BaHoB.

Tabmumpsr 1 cxembl: KapTa «L{eHTpbl MPOUCXOXKACHHS W MHOT0O0pasusl KyJIbTYPHBIX
pactenuit», «lloponbl gOMamHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUI,
«OTtmanennas rubpuamsanus», «Paborel akagemuka M.®D. MBanoBay, «Ilomuronmusy,
«O0BEKTHI OMOTEXHONOTHIY, «KIIeTOUHBIE KYJIBTYpPHI B KIIOHUpOBaHueY, « KoHCTpyrpoBaHUe
U TIEPEHOC TEHOB, XPOMOCOMY.

O6opynoBanue: MYJSDKA ITUIOZOB M KOPHEIIONOB JIUKHX (OPM U KYJIbTYPHBIX COPTOB
pactenui, repoapuii « CebCKOX03SICTBEHHBIE PACTCHUS.

JlabopaTopHble U NpaKkTHYecKUe PadoThI:

Okckypcusi «OCHOBHBIE METOJBI U JOCTH)KEHUS CENEKIMH pacTeHW W >KMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIUIO, IIEMEHHYIO )epMy, COPTOUCIIBITATEILHBIA YIaCTOK, B TEIUTMYHOE
XO035IICTBO, J1a0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYUYHOTO ILIEHTPA)».

11-ii kaace

Tema 1. DBosnronMOHHAs OHOJIOTHS.

[IpeanochIku BOBHUKHOBEHHUS SBOJTIOIUMOHHON TEOPUHU. DBOIIONUOHHAS TEOPUS U €€ MECTO
B Ononoruu. BiusHue 3BOMOIIMOHHON TEOPUH HA Pa3BUTHE OUOJIIOTHH U APYTUX HAYK.
CaunerenbcTBa 3BotoLUU. [laneonToI0rNUECKHE: OCIEA0BATENbHOCTh MOSIBICHUS BUIOB B
MAJICOHTOJOTHYECKON JIeTOMHCH, TMepexoanbie (opmbl. buoreorpadudeckue: CXOACTBO U
paznuuue dayH U GJIop MATEPUKOB U OCTPOBOB.

DOMOpHONOTHYECKHe: CXOJCTBA M Pa3Nuyusi SMOPHOHOB pa3HBIX BHUAOB IMO3BOHOYHBIX.
CpaBHHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIE, PYANMEHTapHBIC OpPTaHbI,
aTaBU3Mbl. MOJNEKYyIIpHO-OMOXHMMHUYECKHUE: CXOJICTBO MEXaHHW3MOB HACIEACTBEHHOCTH U
OCHOBHBIX META0OJNYECKUX MyTEH Y BCEX OPraHU3MOB.

OpomononHass Teopus Y. JlapBuna. Ilpenmnoceuiku BO3HUKHOBEHMSI JapBUHHU3MA.
JIBKymue Cuiabl JBOMIONMUA BUAOB 1O JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE TIPHU
OTPAaHUYEHHOCTH PECYPCOB, HEOMpeeNieHHass M3MEHYMBOCTh, Oophba 3a CyIlecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus sBononnu (CTI) 1 ee OCHOBHBIE MOJOKESHHUS.

MuxkposBomntotus. [Tonmynsnus Kak eTuHUIIA BUIa U YBOJTIOIUH.

JBuxkymue cuibl ((GakTophl) IBOMIONMKA BUIOB B MpHUpoae. MyTallMOHHBIN mporecc U
KOMOWHATUBHAs W3MEHYMBOCTH. [lomynsiiimoHHble BOMHBI U apeiid reHoB. M3omsmws u
MUTpaIusl.

EctectBenHsblil 0TOOp — HanpapisoUuil pakTop 3Boounn. @opMbl €CTECTBEHHOTO 0TOOpA.
[Iprcnoco0IeHHOCTh OPTaHU3MOB KaK pe3yNbTar dBOMIONHH. [I[puMepbl TpUCIOCOONIeHUN Y
OopraHu3MoB. ApomMop(]O3bl U UANOATATITAIIHH.

Bun wu BugooOpazoBanue. Kputepuu Buma. OcHoBHble (opmbl BHA00OpA30BAHHUS:
reorpaduyeckoe, 3K0JI0rHUeCcKoe.

MaxkposBomrorusi. Dopmbl  3BOTIONUU: (UIETHYECKAs, TUBEPTeHTHAs, KOHBEPIeHTHas,
napajuienpHasi. HeoOpaTuMocTh 3BOTIOIH.

[IpoucxoxaeHne OoT HecneMAIN3UPOBaHHBIX MpenKoB. [Iporpeccupyromas cnennanu3amus.
AlanTUBHAS paananus.

JdemoHncTpaumnu:

[Moprpersr: K. Jlunneit, XK.b. Jlamapk, Y. [apsun, B.O. Kosanesckuii, K.M. bap, O.
I'exkens, @. Mromnep, A.H. CeBepiios.



Tabmuub! u cxembl: «Pa3BuTHE OpraHUYECKOTO MUpA Ha 3eMiie», «3apOABIIIN MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «DopMbl O00pbObI 3a cyliecTBOBaHUE», «EcTecTBeHHBIN
orbop», «MHoroodpasue CcoOpTOB pacTeHHit», «MHOrooOpasue TOpOJ KUBOTHBIX»,
«[lonmynauum», «MyTallMOHHAass HW3MEHUUBOCTBY), «Apomopdo3b», «Manoanantauuny,
«O6mas nmerenepauus», «/IBwkymue cuisl sBomonmmy, «Kapra-cxema wmapuipyrta
nyremectsuss Y. Jlapsuna», «boppba 3a cymectBoBaHuey, «lIpucrnocobieHHOCT
opranu3mMoBy, «I'eorpaduyeckoe B1000pazoBaHue», « IKOJIOTHIECKOE BU000Pa30BAHUEY.
OO6opynoBaHue: KOJUIEKLUS HACEKOMBIX C pa3IMYHBIMU THUIIAMU OKpAackH, HaOOp IUIOAOB U
ceMsiH, Koiuekuusa «lIpumepbl 3allMTHBIX MPUCHOCOOJIEHUN Yy KUBOTHBIX», MOJEIb
«OCHOBHbIE HaIpaBJIEHUs HBOJIOLUM», 00beMHass Mojenb «CTpoeHHe ToJIOBHOTO MoO3ra
MI0O3BOHOYHBIX).

buoreorpaguueckas kapta Mupa, KOIEKIUs «QDOpMBI COXPAaHHOCTH MCKOIAeMbIX
KUBOTHBIX M pacTeHuil», Mozenp-anmumkanus «llepekpect XpomMocom», BIIaXKHbIE
npenapatsl «Pa3BuTHe HacekoMoro», «Passurue narymkumy, Mukpomnpenapar «/lpo3zoduna»
(HOpMa, MyTanuu GOPMBI KPBUTEEB M OKPACKH TEIa).

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

JIaGoparopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».
JlabopatopHass pabora Ne 2. «OmnucaHue mpPUCIIOCOOICHHOCTH OpraHW3Ma U ee
OTHOCHUTEJILHOTO XapaKTePa».

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE KU3HU HA 3emJie.

JloHayuHble NPEACTABICHUS O 3apOKICHUM >KU3HU. HayuHble T'MIoOTe3bl BO3HUKHOBEHHS
KHU3HM Ha 3emiie: abMoreHe3 M nmaHclnepMus. XUMHUYECKas 3BONIONMA. AOHOTreHHbIN CHHTE3
OpraHMYEeCKHUX BELIECTB M3 HEOPraHMYECKHX. OKCIEPUMEHTAJIbHOE IOJTBEPXKIECHUE
XAMHAYECKOH DBOMIONMHU. HauvanpHple dTamsl OuMosiormdyeckod sBosroimu. [ umoresa PHK-
mupa. dopMupoBaHre MEeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE IMPOTOKJIETKH. llepBbie
KJIETKU ¥ UX 3BOJIIOLNA. DOPMUPOBAHNE OCHOBHBIX IPYIIII )KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emie mo spam u nepuonam. Karapxei. Apxeiickas u mpoTepo3oiickas
opbl. Ilaneosolickas spa M ee mnepuoAbl: KeMOPUHCKHN, OpPIOBMKCKHH, CHIIypHUHCKHIA,
J€BOHCKHI, KAMEHHOYTOJIBHBIN, IEPMCKHUH.

Me3o0301licKkas 5pa U €€ epUObl: TPUACOBBIN, IOPCKUH, MEJIIOBOM.

Kalino3zolickas 3pa 1 ee nepro/Ibl: MaJeOreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.
XapakTepucTUKa KiIUMaTa U TEOJIOTMYECKUX IpoueccoB. OCHOBHBIE ATalbl 3BOJIOLUU
PacTUTEIBHOTO U KUBOTHOrO Mupa. Apomop¢o3bl y pacTeHuUd U KUBOTHBIX. [losiBineHue,
paclBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4YecKOro MHpa KakK OTpakeHue 3BOJOUMH. OCHOBHBIE CHCTEMAaTHYECKHE
IpyNIbl OPraHU3MOB.

OBonronMsl  4enoBeKa. AHTpONoOJiorMss Kak Hayka. Pa3BuTthe mpeacTaBlieHUH o
IIPOUCXOXACHUN YeloBeka. MeToael u3ydeHus aHrTponoreHesa. CxoacTBa M pasInyus
YeJioBeKa U )KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHHE YeI0BeKa.

JBwxkynme cuiasl  (pakTopbl) aHTpomoreHesa. HaciencTBeHHas HM3MEHUYMBOCTh U
€CTeCTBEHHBI 0TOOp. OOmecTBeHHBIH 00pa3 JKU3HU, W3TOTOBJICHUE OPYIUW Tpyaa,
MBIILIJIEHUE, PEYD.

OCHOBHBIE CTaguU M BETBH HBOJIIOIMM 4YEJIOBEKA: ABCTPAJIONUTEKH, YEIOBEK yMEIbIH,
UYenosek npsamoxomsamuii, YenoBek HeaHaepTanbCckui, YemoBek pasymubld. Haxonxu
UCKOMAeMbIX OCTaTKOB, BpEMs CYIIECTBOBaHMs, O0OJACTh pacIpOCTpPaHEHUs, OOBEM
TOJIOBHOTO MO3ra, 00pa3 >KU3HHU, OPYAHUSL.

UYenoseueckne pacbl. OCHOBHBIE OOJIBIITHME pachl: €BpOMEOUHAsT (€Bpas3wiicKas), HErpo-
aBCTpaJiouHasi (PKBAaTOpHajbHAasA), MOHroJOMIHAs (a3uaTcKo-aMepHuKaHckas). YepTsl
MPUCTIOCOOIEHHOCTH TPEACTaBUTENEH YellOBEYECKHMX pac K YCIOBHSIM CYIECTBOBaHUS.
EnunctBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. ITacrep, A.M. Onapun, C. Musep, I'. FOpu, Y. lapBus.

Tabmuupbr u cxembl: «Bo3aukHOBeHHe CoONHEYHOW cHCTeMBbl», «Pa3BUTHE OpPraHMYECKOro
mupa», «PactutenbHas knetka», <«OKuBoTHas kneTtkay, «lIpoxkapuoTuueckas KiETKay,



«CoBpeMeHHas CUCTeMa OpraHn4ecKoro Mupa», «CpaBHeHHE aHATOMUYECKUX YEPT CTPOCHUS
YelloBeKa U 4eJI0BEKOOOpa3HbIX 00e3bsiH», « OCHOBHBIE MECTa MaJI€OHTOJOTHYECKIX HAX0J0K
MPEIKOB COBPEMEHHOIO 4YeloBeKay, «JlpeBHenmue mwoam», «Ipesnue moaun», «llepBbie
COBpPEMEHHBIE JTIOAN», «YenoBeueckue pachi».

Ob6opynoBanue: Mmymspku — «lIponcxoxaenue demoBeka»  (OIOCTBI  aBCTPAJIONHUTEKA,
MUTEKAaHTPONa, HeaHAepTalblla, KPOMAHBOHIIA), CJEMKH WM H300paKEHUS KaMEHHBIX
opyzuii epBOOBITHOTO YeJIOBEKa (KaMHHU-YOMIEpsl, pyOuia, ckpebiia), reoXpoHOJI0oTn4ecKas
Tabnuua, KoJeKus «PopMbl COXpaHHOCTH UCKOMIAEMbIX KUBOTHBIX M PACTCHHIT».
JlabopaTopHble U NpaKkTHYeCcKUe PadoThI:

[TpakTrueckas padora Ne 1. «M3yueHne HMCKOMaeMBbIX OCTAaTKOB PAaCTEHUN W KUBOTHBIX B
KOJUIEKLIHSAX).

DKckypcusi «OBOIIONMS OpPraHU4Yeckoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIA WU
KpaeBeauecKuil Mmy3eit).

Tema 3. Opranu3msl 4 OKpy:Ka0Ias cpeaa.

DKOoJOorus Kak HaykKa. 3ajauu U pa3/elibl 9KOJIOTHU. MeTo bl SKOJIOTHYECKUX UCCIIET0BaHUM.
DKOJOTrHYeCKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, Ha3eMHO-BO3/YIITHAS, MOYBEHHA,
BHYTpUOpraHU3MEHHasI.

Okonorudeckne (aktopel. Kiaccudukamus skomorudeckux (HakTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTpONOreHHbIe. J{elicTBHE 3KoIornYeckuX (PakTOpOB HAa OPraHU3MBI.

AbuoTtnueckne  (akTopel:  CBET,  TeMIepaTypa,  BIAXKHOCTb.  DoTomepHoam3M.
[IpucnocoOnenust OpraHu3MoB K JAeicTBHIO abuoTH4eckuX (akTtopoB. buomornyeckue
PUTMBL.

buotnueckue dakropsl. Buasl OnoTHYecKrX B3auMOJCHCTBUI: KOHKYPEHIUS, XUIITHUYECTBO,
cumObno3 u ero (Gopmel. IlapasuTu3m, Koomepamusi, MyTyalu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCaIM3M, HEWUTpaiu3M. 3HaueHHEe OMOTHYECKHX
B3aMMOJICHCTBHIA JJIs1 CYIIECTBOBAHUSI OPTaHU3MOB B MTPUPOIHBIX COOOIIECTBAX.
DKOJIOTHYECKHE  XapaKTEepUCTHKU THomyiasiuuu. OCHOBHbIE TIOKa3aTelnd IMOMYJISIIHU:
YHCJICHHOCTh, IUIOTHOCTB, POXJIa€MOCTh, CMEPTHOCTh, TNPHUPOCT, MHTrpanus. JIuHamunka
YHUCICHHOCTHU TOMYJISLMU U €€ PETyJIsIHsL.

JdemoHcTpaumnu:

[Toptpetsr: A. 'ymGonbar, K.®. Pynwe, 3. ['ekkens.

Tabmumpr u cxemsl: kapta «lIpuponnsie 30HbI 3eminy», «Cpeapl OOUTaHHUS OPTaHHU3MOBY,
«®Doroneproausm», «llomynauum», «3aKOHOMEPHOCTH pPOCTa YUCIEHHOCTH TMOMYJISIUN
uH¢y3opun-Tydenskny», «[lumessie nenm.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlabopaTtopHas paborta Ne 3. «Mopdonoruueckne 0COOEHHOCTH PacTeHUN U3 Pa3HBIX MECT
oOUTaHUS.

JlaGopartopHas padota Ne 4. « BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEyCay.
ITpaktuyeckas padora Ne 2. «Ilozxcder MIIOTHOCTH MOMYJISALMNA Pa3HbIX BUIOB PACTCHUI.
Tema 4. Coo011ecTBa M DKOJIOrHYEeCKHe CHCTEMBI.

Coo0b1iecTBO Opranu3MoB — 6uorneHo3. CTpyKTypbl OHOLIEHO3a: BUJIOBasA, IPOCTPAHCTBEHHAS,
Tpouueckas (nuieas). Buabi-qoMuHanThl. CBsI3u B OMOLIEHO3E.

DKoJoru4eckne cucrteMel (dKkocuctembl). [loHsiTHe 00 »dKOcHcTeMe U OHOTeoleHO3E.
OyHKIIMOHAIBHBIE KOMITOHEHTBI JKOCHUCTEMBI: MPOAYICHTHI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopot BeliecTB W MOTOK HEPrHMM B 3KOocHcTeMe. Tpoduueckue (MUILEBbIE) YPOBHU
skocucteMbl. [lumeBbie menu W cetd. OCHOBHBIE ITOKa3aTeNd JKOCHUCTEMBI: OMoMacca,
NPOAYKIHUS. DKOJOTHUECKUE MHPAMHJIBL: MPOJYKIMHU, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHUCTEM: YCTOHUMBOCTh, CAMOPETYIISIHS, pa3BuTre. CyKieccus.

[IpuponHble 3KOCHCTEMBI. OKOCHCTEMBI 03€p M peK. OKOCHCTeMa XBOMHOTO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOINOTEeHHBIE HKOCHUCTEMBI. ATPOIKOCHUCTEMBI. YpOoskocucTeMbl. buonornueckoe u
XO03sIIICTBEHHOE 3HaUEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.



buopasznoobpaszue kak (akTop ycTOWuMBOCTH 3KOCHCTeM. CoxpaHeHHE OHOJOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B.U. Bepuazackoro o 6uocdepe. ['panniipl, coctaB u cTpykrypa 6uocdepsl. Kusoe
BemectBO W ero (ynkmuu. OcoOeHHOCTH Ouocdepbl Kak TI00ATbHOH HSKOCHCTEMBI.
JluHamuueckoe paBHOBECUE 1 0OpaTHasl cBsi3b B Omocdepe.

KpyroBopotsl BemiecTB M OHOTEOXMMHUYECKHE IIMKJIBI JJIEMEHTOB (yriepoja, as3ora).
3oHanpHOCTL OHochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emin. AHTpoOIOreHHbIE M3MeHeHUs: B Onocdepe. ['modanbHbIe
9KOJIOTMYECKUE TIPOOIEMBI.

CocyuiecTBoBaHHe NPUPOABI U YenoBedyecTBa. CoxpaHeHue OHOpazHOOOpas3usi Kak OCHOBA
ycroitunBoctr O6nocdepsl. OCHOBa palMOHAIBLHOTO YIPABIEHHS MPUPOJHBIMU pECypcaMu U
WX HUCIONIb30BaHue. JlOCTHKEeHNs OMOJIOTHHN U OXpaHa MPUPOIBL.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Tencnu, B.H. Cykaues, B.I. Bepnaackui.

Tabmumsr u cxemsl: «Ilumessle nenu», «buoneHos: cocraB u cTpykrypa», «lIpuponHsie
coobmiectBay, «llemn nurtaHusy, «Oxonmormyeckas nupamuaa», «buochepa m uenosex»,
«OKOocHCTEMa LIMPOKOJIMCTBEHHOIO Jieca», «IJKOCHUCTEMa XBOWHOro Jiecay, «buorenos
BOZi0EMay, «ArporeHo3», «l[IpuMepHble aHTPONOTEHHBIE BO3JAEHCTBUS Ha MPUPOIY»,
«BaxxHelme UCTOYHMKHU 3arpsA3HEHUs] BO3AYyXa U IPYHTOBBIX BOA», «IlouBa — BakHeMmIast
coctaBisitonias Ouocdepo», «DakTopsl aerpagauuud nouB», «llapHukoBbill b dexTy,
«®DaKkTopBl PaIMOAKTUBHOTO 3arpsizHeHust Ouocdepb», «OO0mas crpykrypa Ouocheps»,
«Pacnipoctpanenue xu3zHu B Ouocdepe», «O30HOBBIN 3kpaH Ouocdepr», «KpyroBopot
yraepoaa B Ouocdeper, « KpyroBopor a3oTa B IpUPOAE».

Ob6opynoBanue: Mojenb-anmuKanus « Tunuyaeie OuoneHo3b», repdapuil «PacTuTenbHbIe
coolmiecTBay, Kouiekiuu «buoieHos», «Bpenurenu BaKHEHIIMX CEIbCKOXO3SIHCTBEHHBIX
KyJIbTYyp», TepOapuu M KOJUIEKIIMM PACTEHUN W KUBOTHBIX, MPUHAATEKAIIUE K Pa3HBIM
JKOJIOTMYECKMM TrpymnmnaMm oaHoro Buaa, KpacHas xknura Poccniickoin ®enepanum,
n300pakeHHsI OXpaHIEMBIX BHJIOB PACTEHUI U )KUBOTHBIX.

TemaTuueckoe IJIaHUPOBaHUE

10-ii kmace
KosanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBanme
Ne a3JesioB u TeM (ungposrie)
n/n pa3i Beero Kontpoasnsbie | [IpakTuyeckue 00pa3oBaTe/bHbIE
porpaMmel padoThI padoThI pecypel
bubauoreka IHOK
. buosorus kak Hayka 2 0.5 https://m.edsoo.ru/7f415e2e
2 KuBpie cHCTEeMBI U HX 1 bubnunoreka [IOK
OpraHu3alus https://m.edsoo.ru/7f415e2e
3 XUMUYECKHH COCTaB U 8 1 bubmmorexa IIOK
CTPOEHHUE KIIETKU https://m.edsoo.ru/7f415e2e
4 KuzHenesTenbHOCTh 6 bubmnorexa LIOK
KJIETKH https://m.edsoo.ru/7f415e2e
PasmuoxeHHe u bubnunoreka [IOK
5 WHIWBUIYyaIbHOE 5 1 https://m.edsoo.ru/7f415e2e
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTH 51 bubnmnoreka [{OK
6 W3MEHYUBOCTh 8 1,5 https://m.edsoo.ru/7f415e2e
OpraHu3MOB
7 Ceneknusi  OpraHus3MoB. | 3 bubimoreka [JOK




OCHOBBI OMOTEXHOJIOTHHA

https://m.edsoo.ru/7f415e2e

Bbubmuorexa LIOK
8 Hosropenne 1 https://m.edsoo.ru/7f415e2e
OBILEE KOJIMYECTBO 34 0 4
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11-ii knace
H KosmnuecTBo yacos DJIeKTPOHHbIE
anMeHOBaHHe
Ne pa3aesioB " TeM (undposre)
n/n Beero Kontpoabneie | [IpakTuiyeckne | ogpasopareibuble
pOrpaMMel padoThI padoThI pecypebl
1 OBOIIOIMOHHAS 9 1 Bubnmoreka IIOK
Oouosorus https://m.edsoo.ru/7f415e2e
Bo3HukHOBEHNE u bubnuoreka LIOK
2 pa3BuTHE KM3HH Ha |9 1,5 https://m.edsoo.ru/7f415e2e
3emie
3 Opranusmel n\ g 1 bubmunorexa [JOK
OKpY’KaroIas cpeia https://m.edsoo.ru/7f415e2e
4 CoobmiecTBa 1| bub6muorexa IJOK
JKOJIOTUYECKUE CUCTEMBI https://m.edsoo.ru/7f415e2e
bu6moreka IJOK
> Hosropenne 2 https://m.edsoo.ru/7f415e2e
OBILEE KOJIMYECTBO 34 0 4

YACOB I10 ITPOTPAMME
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