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Pabouass mporpamma no npeamery «buomorusi» (10-11 xmacc) cocTaBieHa B COOTBETCTBUH C

HOPMATHUBHBIMH JIOKyMEHTaAMHU:
[Iporpamma pa3paboTaHa Ha OCHOBE CIEAYIOIINX HOPMATUBHBIX TOKyMEHTOB!

1. ®enepanbHbIi 3akoH "OO oOpasoBaHuH B Poccuiickoit denepanuu" ot 29.12.2012
No 273-03 (¢ u3BMEHEHUSIMU U JOTOJTHEHUSMU).
2. Crparerus HanmoHanbHOU Oe3omacHocTu Poccuiickoii @enepannu, Ykas [Ipesuaenra Poccuiickoii
@enepauuu ot 2 utonst 2021 r. Ne 400 «O Crpaterun HaumoHanpHOUM Oe3zomacHoctu Poccuiickoit
denepanun».
3. Ilpuka3 MunucrepcrBa npocsemienust Poccuiickoit ®enepaunn ot 31.05.2021 Ne 286 «O6
YTIBEpXKIEHHH (heAepabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa HAYAIBHOTO OOIIETO
obpazoBanus» (3aperucrpupoBad Munroctom Poccun 05.07.2021 Ne 64100).
4. ITpuka3 Munucrepcrsa npocsenienus Poccuiickoii @eneparun ot 31.05.2021
Ne 287 «O6 yrBepxaeHun (QeaepaabHOr0 TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTaHAApPTA
OCHOBHOTO 00111eT0 0Opa3zoBanus» (3apeructpupoan Munroctom Poccun 05.07.2021 Ne 64101).
5. [Ipukaz MunucrepctBa npocserienus Poccuiickoit @enepanuu ot 18.07.2022
Ne 569 «O BHeceHMM U3MEHEHUN B (enepalibHbIl rOCyJAapCTBEHHBIH 00pa3oBaTeNbHBIM CTaHAAPT
HavyajpHOTro 001iero oopaszoBanus» (3apeructpupoBad Muntocrom Poccun 17.08.2022 Ne 69676).
6. [Ipukas MunucrepctBa npocsemenus: Poccuiickoit @eaeparuu ot 18.07.2022 Ne 568 «O BHeceHUH
U3MEeHEeHU B (enepanbHbIi TOCYJapCTBEHHBIM 00pa3oBaTeNbHBIM CTaHIAPT OCHOBHOTO OOIIEro
obpazoBanus» (3apeructpupoBad Muntoctom Poccun 17.08.2022 Ne 69675).
7. [Ipukaz MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne413
«O06 yTBepxkAeHUH (heepaTbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPEIHETO OOIIEro
oOpazoBanus» (3apeructpupoBad Muntoctom Poccun 7 uronst 2012 r. Ne 24480)
8. [Ipuka3z MunucrepcTBa npoceemenus Poccuiickoit @eaeparuu ot 12.08.2022 Ne 732 «O BHeceHUH
U3MEeHeHU B (denepanbHbIE TOCYAApCTBEHHBIM 00pa30BaTENIbHBIN CTaHIAPT CpPEJHEro oOIero
o0pa3zoBaHus, YTBEPXKACHHBIM MpuUKazoM MwuHucTepcTBa oOpa3oBaHust W Hayku Poccuiickoit
Oenepanun ot 17 mas 2012 r. Ne 413y (3apeructpupoBan Muntoctom Poccun 12.09.2022 Ne 70034).
9. Ilucekmo MunmncrepcTBa npocsenieHus: Poccuiickoit deneparuu «O HampaBIeHUH METOAMYECKHUX
PEKOMEHIalMi 10 MPOBEACHUIO IIMKJIA BHEYPOUHBIX 3aHATHI «Pa3roBopsl 0 BaxkHOM»» OT 15.08.2022
Ne 03-1190.
10. Ilpuka3 MunuctepctBa mnpocBemenus Poccuiickoit ®eneparun ot 18.05.2023 Ne 372 «O6
yTBepKIAeHUH (eaepanbHOl 00pa3oBaTeabHON MpOTrpaMMbl HAYaIbHOTO OOIIEro 0O0pa30BaHUM»
(3apeructpupoBan Muntoctom Poccun 12.07.2023 Ne 74229).
11. Ilpuka3 MunuctepctBa mnpocsemeHus Poccuiickoit ®eneparuu ot 18.05.2023 Ne 370 «O6
YTBEpKICHUH (enepalibHOH 00pa30BaTENIbHON MIPOrpaMMbl OCHOBHOTO OOIIero 0Opa30BaHUSD)
(3apeructpupoBan Muntoctom Poccun 12.07.2023 Ne 74223).
12. Ilpuka3 MunuctepctBa mnpocBemieHus Poccuiickoit ®eneparmu ot 18.05.2023 Ne 371 «O6
yTIBEpXACHUU (QenepaibHON 00pa30BaTENbHONM MTPOrpaMMBbI  CpEeIHEro ooOIero o00pa3oBaHUsS)
(3apeructpupoBan Muntoctom Poccuu 12.07.2023 Ne 74228).
13. CanuTapHO-3MUIEMUOJIOTHYECKHE TPeOOBaHUS K OpraHNu3allii BOCIIUTAHUS U O0y4EeHUS, OTIbIXA U
o3nopoBieHuss aereit u mononéxu CII 2.4.3648-20, yrBepKIAEHHBIE MOCTaHOBIEHUEM [ J1TaBHOTrO
rocyaapCcTBEHHOTO caHuTapHoro Bpada PO ot 28.09.2020 Ne 28;
14. CanurtapHbic mpaBuiaa U HOpMBI 1.2.3685-21 «l'urmeHu4yeckne HOPMATHBBI M TpPeOOBaHUS K
oOecrieyeHHnI0 0€30MacHOCTH M Oe3BpEHOCTH JUIsl 4eloBeKka (DakTOpoB OOWUTaHMs, YTBEPXKIAEHHBIE
IIOCTaHOBJIEHHEM [ J1aBHOTO rocynapcTBeHHOTO caHuTapHOro Bpaya P® ot 28.01.2021r. Ne 2;
15. OcHoBHas o0Opa3oBaTenbHas MporpaMma cpeanero oodero oopasoanust MAOY rumHazuu
No26 r. Tomcka.

Heabro peanuzanuu paboudell mporpamMmbl cpefHero oOmiero oOpa3oBaHUsS IO TMPEAMETY
«buonorus» sBiseTCAs OCBOEHHE COAepKaHUs npeaMeTa «buonorus» u f1oCTHkeHHe 00yJaroUMUCS
pe3yabTaTOB U3y4YEHUS B COOTBETCTBUM ¢ TpeboBaHusIMHU, ycTaHoBiIeHHBIMU PT'OC HOO.
3agayamMu peanu3aiuy NporpaMMBbl SBISTFOTCS
MecTo yueGHOr0 mpeMeTa B yaeOHOM IIaHE HIKOJIBL.

OO0riee yKciIo 4acoB, OTBEAEHHBIX Ha u3yueHue «buonorus», —68 (1 yaca B Henenmto ¢ 10-11 kmacce)

denepaibHas paboyas mporpamma 1o ydeOHomy mpenmery «buosorus» (06a30BbIi YPOBEHB)
(mpenmeTtHas o0mnacThb «EcTecTBEeHHO-HayYHbIE IPEIMETHI) (manee



COOTBETCTBEHHO — TIporpamMma II0 OWOJIOTUH, OWOJIOTHS) BKIIOYAET TIOSCHUTEIBHYIO 3aIHCKY,
colepikaHue OOydeHHs, IUIAHUpYEeMble pe3ylbTaThl OCBOCHHMS IPOrpaMMbl IO OHOJIOTHH,
TEMaTUYECKOE IJIAaHUPOBAHUE.

[losicHuTenbHass 3ampicka OTpakaeT oOImMe Lend M 33aJadyd  HM3y4YeHUus OWOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX TMPEANOCBUIOK K €€ M3Y4eHUIO0 OOy4JarolMMHCSA, MECTO B
CTPpYKType Y4eOHOro IIJIaHa, a TaKkKe TMOAXOAsl K OTOOpy COAEp)KaHUs, K OIPENEeIICHHIO
IIaHUPYCMBIX PC3YyJIIbTAaTOB.

Conepxanue 00ydeHus pacKkpbIBaeT cojiepKaTeIbHbIC JIVHUH, KOTOpbIE
MpeUIaraloTcst Uil 00S3aTeNbHOTO0 HW3YYeHHS B KaXJIOM KJIacce Ha YpPOBHE CpPEIHEro OOIIero
o0Opa3oBaHMsL.

[Inanupyembie pe3yabTaThI OCBOCHHUS [POTPaMMBI o ounonoruu BKJIIOYAIOT
JUYHOCTHBIC, METAaIlpeMETHBIE pe3YJbTaThl 3a BECh NEepHoJ OOydeHHS Ha YPOBHE CPEIHETrO
oOmiero oOpa3oBaHMs, a TakXKe NpPEAMETHBIE JOCTH)KCHHS OOYJaromerocs 3a KakKIbld ToJ
00yueHusI.

MHHOACHUTEJIBHAS 3ATINCKA

I[Ipu  paspaboTke MPOrpaMMBbl no  Ouosorumn TEOPETHUECKYIO OCHOBY
U ONpeNiesieHs] TOAXO0J0B K (OPMHUPOBAHUIO COAEp)KaHUS ydyeOHoro mnpeamera «buomorusn»
COCTaBUJIM:  KOHLENTYaJIbHbIE MTOJIOKEHUS oroc COO o B3anMO00YCIOBIEHHOCTH

TeNel, cofepikaHus, Pe3yJIbTaToB 00yJIeHHs U TPEOOBAaHH K YPOBHIO TIOJITOTOBKH BBITTYCKHUKOB,
MOJIOKCHHSI 00 OOMMX MesIX W MPHHIUIAX, XapaKTePU3YIOIMINX COBPEMEHHOE COCTOSHUE CHCTEMBI
cpenHero obmero oopasoanus B Poccuiickoii denepanun, a TakKe MOJOKEHHUS O Crienuduke
Onostorny, e€ 3HAUYCHUU B MIO3HAHUU KUBOU NPUPOJIBI U 00€ CIICYCHHUH CYIECTBOBAHHS

4enoBeYeckoro odmecTBa. CorinacHO Ha3BaHHBIM TOJIOKEHHSIM OTIPENIEICHbI  OCHOBHBIC ()YHKITMH
MPOTPAMMBI 110 OHUOJIOTHHU U €€ CTPYKTYpA.

[Iporpamma 1o Owonoruu naéT TpPEACTaBJICHUE O IeAX, 00 OOImmel cTpaTeruu oOydeHus,
BOCIIUTAHUS W  pa3BUTHA OOYdYaIOMIMXCS  CpeACTBaMH  ydeOHOro mpeamera «buomorusy,
ompenenser 00s3aTeNlbHOE  MPEIMETHOE  COACPIKAaHUE, €ro  CTPYKTYPY, paclpeleieHue I1o
pas3zenaM W TeMaM, PEKOMEHIYeMYIO MOCIIe0BATeIbHOCTh U3ydYeHUs] yIeOHOT0 MaTreprana ¢ ydéToM
MEXIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBS3€H, JIOTHMKH OOpa3oBaTEIbHOTO IPOIIECCa, BO3PACTHBIX
0COOCHHOCTEH 00yJaronuxcs.

B mporpamme 10 OHONOTMHM TaKKe YUMTHIBAIOTCS TpeOOBaHUS K  IUIAHUPYEMBIM
JMYHOCTHBIM, METaIpeIMETHbIM u PeIMETHBIM pe3yibTaTaMm oOy4eHus B
(GOpPMHUPOBAHUU OCHOBHBIX BHOB y4eOHO-TIO3HABATEILHON JeATEIbHOCTH/ydeOHBIX JICHCTBHIA
00yJaIONIMXCS TI0 OCBOCHHUIO COJICPKAHUS OMOJIOTHYECKOTO 00pa30BaHusI.

B mporpamme 1o Ouomorum (10-11 kiaccel, 6a30BbIif YpOBEHB) pEATH30BAH MPUHIUII
NPEEMCTBEHHOCTH B W3YYCHUW OHWOJIOrMH, Oyiarojaps dYeMy B HeEl
MIPOCMATPUBAETCS HANPABJICHHOCTh HA Pa3BUTHE 3HAHMI, CBSI3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-
HAY4YHOTO MUPOBO33PCHHUS, IICHHOCTHBIX OpHUCHTALUI JMYHOCTH,
HKOJIOTUYECKOTO MBIIUICHHS, MPEICTABICHUH O 3I0pPOBOM 00pa3e »KH3HH M OCPEeIKHBIM OTHOIICHHEM
K OKpyXawIled mnpupomHod cpene. [lodtomy Hapsay ¢ u3ydeHHUEM OOIICOMOIOTHYSCKUX
TEOpUl, a TaKKe 3HAHUK O CTPOEHUM KUBBIX CHCTEM pAa3HOTO paHTa U CYIIHOCTH OCHOBHBIX
MPOTEKAIIUX B  HUX  MPOIECCOB B MIporpaMMe IO OMOJIOTUM  YIAEJIIeHO BHUMaHHE
MCIOJIb30BAHUIO TIOTY4E€HHBIX 3HAHUH B TOBCETHEBHOM KU3HU IS PEIIEHUs TPUKIIAJIHBIX 337a4, B TOM
gyucne. TNpoQUIAKTUKKA HACIEICTBEHHBIX 3a00NeBaHMl  YeNOBEKa, MEMKO-T€HETHUYECKOTO
KOHCYNBTUPOBAaHUSA,  OOOCHOBAaHHUS JKOJIOTUYECKH IIEIECO00Pa3HOro MOBEACHUS B OKPYXKAIOIIEH
MPUPOIHON cpelle, aHAllM3a BIHUSHUS  XO3SIMICTBEHHOW JEATENbHOCTH 4YeJIOBEeKa Ha COCTOSHHE
MIPUPOJTHBIX U HCKYCCTBEHHBIX  OKOCHUCTeM.  YCHIEHHE  BHUMAHUS K  TPUKIATHON
HaMpaBlIEHHOCTH  Y4eOHOTO npeaMeTa «buonorus» MPOAUKTOBAHO HEOO0XOIMMOCTBIO
oOecrieueHus yCIOBUIM M7l pElIeHUs] OJHOM W3 aKTyalbHBIX 3a/lad MIKOJBLHOTO OHOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas  mpeamnojaraeT  ¢GopMuUpoBaHHE Yy  oOOydaromuxcs  CHOCOOHOCTH
aIalITUPOBATHCS K MU3MEHEHUSM TMHAMUYHO Pa3BUBAIOIIEIOCS COBPEMEHHOT'O MUPA.

[IporpaMma 10 OWONOTHM SIBISETCS OPHEHTUPOM [UISI COCTABIICHUS PaOOUYUX MPOrpam,

aBTOPBI KOTOPBIX MOTYT TPEIJIOKUTH CBOM BapUaHT TMOCIEAOBATEILHOCTU M3YUCHHUS U CTPYKTYPHI



y4eOHOTO Marepuaiia, CBO¢ BUICHHE TyTell ¢opmupoBanus y oOydaromuxcs 10-11 kmaccos
MpEeAMETHBIX 3HAHHMM, YMEHMM M CHOCOOOB Yy4eOHON AESITENBHOCTH, a TakkKe METOJUYECKUX
pelIeHuid 3ama4 BOCIHMTAHUS W PA3BUTHUS CPEIACTBAMH ydeOHOTO mpeaMera «bromorusy.
buonorus Ha ypoBHE cpeaHero o0iiero oOpa3oBaHUsl 3aHMMAaeT BaxHOe MecTo. OH
obecrieunBaer popMupoBaHue y 00ydaromuxcs MpeACTaBICHUN 0 HAydHOH KapTHHE MUPA,
pacmmpsier ¥ 0000IIaeT 3HAHHUS O JKUBOU Tpupojne, €€ OTIMYUTEILHBIX IPU3HAKAX —
YPOBHEBOW OpPraHHU3AIMK W 3BOJIOIUH, CO3MAET YCIOBHS JUIS: MO3HAHWS 3aKOHOB >KMBOW TIPUPOJIHI,
dbopmupoBaHuss (QYHKIIMOHAILHOW T'PaMOTHOCTH, HAaBBIKOB 3JIOPOBOIO M 0€30MacHOr0 oOpasa
KU3HH, DKOJIOTHIECKOTO MBIIIUICHHUS, [ICHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJIC U YETIOBEKY.

Bonpmoe 3HaueHWe OWOJOTHS HWMEET TakkKe I PEHICHUS  BOCIHMTATEIBHBIX U
pa3BHBAKOIIMUX 3a/lad CpeIHero ooOmero oOpa3oBaHus, coluain3anuu oOydaroniuxcs. M3zydenue
Ouonorun oOecreynBacT yCIOBUS Uil (POPMHUPOBAHUS HMHTEIUICKTYAIbHBIX, KOMMYHHKAITHOHHBIX
" WH(OOPMAIIMOHHBIX  HABBIKOB,  3CTETHYECKOH  KYIBTYPHI, CTIOCOOCTBYET
WHTETPAlMi OWOJIOTHYSCKUX 3HAHWK C MPEICTAaBICHUSIMH W3 JPYrUX YIEOHBIX TMPEJAMETOB, B
JacTHOCTH, (u3WKH, XuMHH W Teorpaduu. Ha3BaHHBIC TIOJNOXEHUS O TMPEAHASHAYCHUH
yaeOHOTO TIpeiMeTa «BHOIOT s COCTaBUIIM OCHOBY JIJISl ONIPEIeSICHHS TOIX0I0B K oTbopy

" CTPYKTYPUPOBAHUIO €TI0 COJICpKaHUs, TPEACTABICHHOTO B
MporpaMMe 1Mo OMOJIOTHH.

Otb6op  coxaepxanuss  ydeOHoro  mpeamera  «bwosorms»  Ha ~ 0a30BOM  YpOBHE
OCYIIECTBIEH C TO3HMIUH KYIbTYpOCOOOPa3HOTO TOAXO0Ja, B COOTBETCTBHH C KOTOPBIM
oOyJaromiecss JTOJDKHBI OCBOWUTH 3HAHHSI M YMEHHUS, 3HAUYUMBIC JIsi (DOPMHPOBAHHS
oOmiel KyJIbTyphl, ONpEAeNsIouIe aJeKBaTHOE MOBEJECHUE 4YeJIOBEKa B OKpYXKaoUledl NmpupoHON
cpene, BOCTpeOOBaHHBIE B TOBCEIHEBHOW JKM3HM U MpakTUUecKou aestenpHocTH. (Ocoboe
MECTO B OJTOW CHCTEeME 3HAHWW 3aHUMAIOT JJIEMEHTHI COJICPIKAHUS, KOTOPBIC
CITyXKaT OCHOBOH TUTST dbopMHupOBaHUS MIPEJICTABIICHUNA O
COBPEMEHHOW €CTECTBEHHO-HAYJYHOH KapTMHE MHpa U LEHHOCTHBIX OPHEHTALHUAX JIHUYHOCTH,
CIOCOOCTBYIOIIUX T'YMaHU3AIMH OHOJIOTHYECKOTO 00pa30oBaHUsI.

CrpykTypupoBaHue coJiepXaHus yaeOHOTO MaTepuaia B INpOrpaMMme Io

ouooruu OCYILIECTBIICHO c  yuétoMm PUOPUTETHOTO 3HaYEHUS 3HaHUU 00
OTJIMYUTEIbHBIX OCOOCHHOCTSIX >KMBOM NPUPOJIBL, O €€ YpPOBHEBOW OpraHu3aluu U 3Boionuud. B
COOTBETCTBUHU C 3TUM B CTPYKType yueOHOTo mpeamera «bHoJorus» BbIIENEHBI CIETYIOUINE
coJiepkaTenbHble JTUHUU. «buonmorus kak Hayka. Mertoasl HayqHOro mo3HaHus», «KieTka kak
Oouosoruueckas cucteMan, «OpraHusM Kak Oumojormueckas cucrema», «Cucrema wu
MHOT000pa3ue OpraHuyeckoro MHpay, « IBOIIOLUS KUBOU MPUPOAB), «DKOCUCTEMBI U MPUCYIIIHE
UM 3aKOHOMEPHOCTU».

Henp wu3ydenust yue6Horo mnpeamera «buosorus» Ha ©0a30BOM YpOBHE — OBJIAJCHHE
OoOyJaromMMHUCsl  3HAHUSIMH O  CTPYKTYpHO-(YHKIMOHAJIbHOM  OpraHM3allid  KUBBIX CHUCTEM
pazHoro paHra W npuoOpeTeHWe YMEHUW  HCIONb30BaTh OTH  3HAHUS JUISI TPaAMOTHBIX
JNEHCTBHUM B OTHOIIEHWHM OOBEKTOB >KMBOW MPHUPOAbI W PEIHICHUS PA3TUYHBIX >KHU3HEHHBIX
pooJIeM.

Jloctuxenue e U3Yy4eHUs y4eOHOTO npeaMera «buonorus»
Ha 6a30BOM ypOBHE 00ecreunBaeTCs PelICHUEM CIEIYIOIMMNX 3aa4:

OCBOEHHE OOYYAIOIIMMUCS CUCTEMbl 3HAHUW O OHOJOTHYECKMX TEOPHSX, YUEHHUSX, 3aKOHaX,

3aKOHOMEPHOCTSIX, TUTIOTE3aX, MpaBUIaXx, CITYKaIux OCHOBOIA
s (GOpMUPOBAHUS TPEACTABICHUN O €CTECTBEHHO-HAyYHOW KapTHHE MHpaA, O METOJaX Hay4yHOTO
MO3HAHUS, CTPOCHNUH, MHOTOOOpa3iH U 0COOEHHOCTSIX KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIuH,
BBIJIAIOIINUXCST OTKPBITUSX W COBPEMEHHBIX HCCIEIOBAaHUIX B OMOJIOTHH,

(dbopmupoBaHue y  oOywarommxcs MO3HABATENbHBIX, WHTEIJICKTyalbHbBIX U
TBOPYECKUX CIIOCOOHOCTEH B IIPOIECCe aHATN3a JAHHBIX O MYTAX Pa3BUTHUS B OMOJIOTMH HaYYHBIX
B3TJIS/I0B, MJIEH M TIOJIXOJOB K HM3Y4EHHUIO >KMBBIX CHUCTEM Pa3HOTO YPOBHSI OpraHH3allHu;

CTaHOBJIEHHE Yy OOydarommxcs oOmeld KymbTypbl, (pYHKIIMOHATBLHON TPAaMOTHOCTH, Pa3BUTHE
yMEHUN OOBSACHATH W OIEHUBATH SIBICHUS OKPYKAIOIIEr0 MHpa >KUBOHW MPUPOABI HA OCHOBAHUHU
3HAHWUH U OTBITA, TIOTY4YEHHBIX IIPU U3YdE€HUU OUOIIOTHH;

(dhopmupoBaHuey oOyuaronmxcs YMEHU’ WJLTIOCTPUPOBATH 3HaYEHUE
OMOJIOTHYECKUX 3HAHMA B TMPAKTUYECKOW JesITeThbHOCTU YeNoBeKa, pasBUTUU
COBPEMEHHBIX MEIUITUHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOJIOTUH;



BOCTIIUTaHWE YOSXKJEHHOCTH B BO3MOXXHOCTH TIO3HAHHS YEJOBEKOM >KUBOW MPUPOIBI,
HEOOXOMMMOCTH OEpEeKHOTO OTHOIICHUS K HEW, COOMIONCHHS ITHUYECKHX HOPM TPH MPOBEACHHUU
OMOJIOTNYECKUX MCCIICAOBAHMUIM;

OCO3HAHHE LEHHOCTH OMOJIOTHYECKHUX 3HAHWA  JUISL  TIOBBIMICHUS YPOBHSI
9KOJIOTHYECKOM KYIBTYpHI, sl (GOPMUPOBAHUS HAYTHOTO MHUPOBO33PEHHUS;

MPUMEHCHHE TPUOOPETEHHBIX 3HAHWA W YMCHHA B TOBCEIHEBHOW KU3HU JJIS OLEHKU
MIOCJIEAICTBUI CBOEU AEATENBHOCTH 110 OTHOLIEHHUIO K OKpYXalolle cpesie, COOCTBEHHOMY

3/10pOBBIO, 000CHOBaHUE u  colmoneHue Mep  MpO(WIAKTUKH
3a00J1eBaHUH.

B cucreme CpeIHero o01ero 00pa3zoBaHUs «buosorusy, n3ydaemas
Ha 0a30BOM ypOBHE, SIBJISIETCSI 00s13aTEIILHBIM YI€OHBIM MPEIMETOM, BXOSIINM B COCTaB MPEAMETHOM
obmactu «EcTecTBEeHHO-HAYIHBIE TIPEIMETHIY.

OOmee 9uCIO YacoB, PEKOMEHJIOBAHHBIX JUIS W3ydeHHsl Omosiormn — 68 wacos: B 10 kmacce
— 34 gaca (1 gac B Hexenmo), B 11 kimacce — 34 yaca (1 yac B HeeIo0).

COJEPKXAHUE OBYUEHUSA

10 KJIACC

Tema 1. buosiorusi kKak HaykKa
buonorust kxak Hayka. CBsi3p OMONOTMM C OOILIECTBEHHBIMH, TEXHUYECKUMH U IPYTUMU
€CTeCTBEHHBIMH HayKaMu, (punocodueit, STuKoi, acTeTukoil u npasoM. Posib Ouonorun B
(GbopMHUpOBaHHM COBPEMEHHOW Hay4HOW KapTUHbI Mupa. CucreMa OMOJIOrHYECKUX HAYK.
Meroapl TO3HAHUS KHBOH mpUpojabl (HAOIIOJCHUE, SKCIEPUMEHT, OIMHUCAaHHE, U3MEPEHHE,
Kaaccu(UKaIys, MOJIEIMPOBAHUE, CTATUCTHYECKast 00paboTKa JaHHBIX).

Hemoncmpayuu:
Ilopmpemsi. Y. Jlapsun, I'. Mennens, H.K. Konsios, k. Yorcon u ®@. Kpuk. Tabauywst u
cxembl: «MeToJIbl TO3HAHUS KUBON TPUPOIBI».

Jlabopamopnule u npakmuyeckue padoomol:

[Ipaktuueckas padora Ne 1. «Mcnonbp3oBaHue pa3IuYHBIX METOJIOB MPH U3YYCHHUH
OMOJIOTHUECKUX 0OBEKTOBY.
Tema 2. 7KuBble cHCTEMBbI M X OPraHU3aLUs

XKusbie cucrembl (OMOCHCTEMBI) Kak MpeaAMeT u3ydeHus Ouonoruu. OTianune KUBBIX
CUCTEM OT HEOPraHU4ECKON MPUPO/IBL.

CpoiictBa OmocucteM W uUX  pa3HooOpasue. YpPOBHU  OpraHu3anuu  OHUOCHCTEM:
MOJIEKYISIPHBIH, KJICTOYHBIH, TKaHEBBIH, OPraHU3MEHHBIH, MOMYJSIIIMOHHO -BUIOBOH,
HKOCHCTEMHBIH (OMOT€0LEHOTHYECKHUIA), OHOCHEPHBII.

Hemoncmpayuu:
Tabnuyer u cxemor: «OCHOBHBIE IPU3HAKYU KU3HW», «YPOBHHU OpraHU3alUy KUBOH IPUPOIBDY.
Obopyoosanue: monens Monexynsl JIHK.

Tema 3. XuMnyeckuii cOCTaB M CTPOeHUE KJICTKH

XuUMUYECKUn COCTaB  KJETKH.  XHMMHUYECKHE HIIEMEHTBI: MaKpOdJIEMEHTHI,
MUKpO3JIeMeHThl. Boga 1 MUHepasbHbIE BEIIeCTBa.

@OyHKIMK BOJIBI 1 MUHEPAJIBbHBIX BELECTB B KieTke. [lonaepxanne ocMOTHYECKOro OanaHca.

benku. CocraB u  cTpoeHue  OelkOB. AMMHOKHCIOTHI —  MOHOMEpHI  OEJKOB.
He3ameHuMble M 3aMeHUMBbIE AMUHOKHUCIOTHL. AMMHOKHUCIOTHBI cOCTaB. YPOBHM CTPYKTYpPbI
OenkoBOW MOJIEKYJIbl (TIEpBHYHAsI, BTOPHYHAS, TPETUYHAsI U YETBEPTUYHAS CTPYKTypa). XHUMUYECKUE
cBoiicTBa O6enkoB. buonornyeckue GyHKIMNA OETKOB.

@depMmeHTHl — Ouosiornueckue Katanuzaropel. CrTpoeHue (¢epMeHTa: aKTUBHBIA IIEHTP,
cyocrparHas crneunpudHocts. Kopepmentsl. Butamunbl. OTnnuust (pepMEHTOB OT HEOPraHUYECKUX
KaTaJIn3aToOpOB.



VYraeBoapl: MOHOCaxapuabl (IJIOKO3a, pubo3a H JIe30Kcupr003a), arcaxapujsl (caxaposa,
JIaKT03a) U TOJHCAXapHIbl (kpaxma, [JIMKOTEH, LEJUTI0JI03a).
buonornueckue GpyHKINUN YriieBOIOB.

Jlunuael: Tpuranuepuast, Gocdomununel, crepouasl. ['uapounbHO-rHAPO(YOOHBIE CBOWCTBA.
buonornueckne  ¢yakuumu  nmnuaoB.  CpaBHeHHME — YIJIEBOAOB, O€IKOB W JIMIHUIOB Kak
HCTOYHUKOB SHEPI M.

Hyxneunnoseie kucnmotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIOT.
Crpoenne n ¢pynkunu JJHK. Crpoenne u ¢ynxknuun PHK. Buner PHK. AT®: crpoenue u GyHKINH.

utomnorust — Hayka o kierke. Kinerounast Teopust — mpuMep B3aUMOICHCTBUS UK U (PaKTOB B
Hay4YHOM MO3HaHUU. MeTo/1bl U3y4EeHHUS KIIETKH.

Knerka kax wnenoctHas »kuBas cucreMa. OOuIye NpU3HAKK KJIETOK: 3aMKHYTas HapyKHas
MemOpana, moiekynbl JJHK kak reHeTwmueckuil ammapar, cucreMa cHHTe3a Oelka.

Tunsl  KI€TOK:  dykapuoThyeckas M npokapuorudeckas. (OCOOEHHOCTH  CTPOEHUS
MpoKapuoTHueckon kieTku. Kierounas crtenka Oakrtepuil. CTpoeHHE DSYKapUOTHYECKOM KIIETKH.
OCHOBHBIE OTJINYUS PACTUTENILHOM, )KUBOTHON M TPUOHOM KIIETKH.

[loBepXHOCTHBIE  CTPYKTYpBI  KJIETOK —  KJIEeTOYHast CTEHKa,  TIJIMKOKAJIUKC,
ux ¢ynkuuu. IInasmarmdeckas memOpaHa, e€ cBoiictBa M ¢yHkuuu. llurommasmaum eé
opranouabl. OmpHomeMOpanHbie opraHounbl kietku: OIIC, ammapar ['osibmku, TM30COMBI.

[TosnyaBTOHOMHBIE OpraHOUJbl  KJIETKHU: MUTOXOHJIPUH, TITACTHUJIBI.
[Tpoucxoxaenre MUTOXOHIpHH 1 TIacTua. Buel mumactun. HememOpaHHbIE OpraHOM IbI KJIETKHU:
pUOOCOMBI, KIIETOYHBIM IEHTP, LEHTPUOJU, PECHUYKH, XI'YTUKH. DYHKIUU OPraHOUIOB KIIETKH.
Bxntouenust.

SAnpo — perynsaropubiii neHTp kinetku. CrpoeHue sapa: saepHas 000j04Ka,
KapHoIia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcOpT BENIECTB B KIETKE.

Hemoncmpayuu:

Ilopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®pauxmn, K.M. bap.

Jluacpammor: «PacripenienieHne XUMHUYECKHX JJIEMEHTOB B HEKHUBOW IMPHUPOJIEH,
«PacnipeneneHne XUMHUYECKUX SJIEMEHTOB B KUBOU MPUPOICH.

Tabnuyvr u cxemol: «llepuogmyeckass TabnuIa XUMHYECKUX DJIEMEHTOB», «CTpoeHHE
MOJICKYJIbI BOJbI», «buocuHTe3 Oenmka», «CTpoeHue MOJEKysbl Oenkay, «CtpoeHue dhepMeHTay,
«Hyknennosbie kuciorsel. JIHK», «Ctpoenue mosexkyinbl AT®», «CTrpoeHHe 3YKapuOTHUYECKOH
KIeTKW», «CTpOeHHE JKUBOTHOM KIETKHW», «CTpoeHUE pacTUTENbHOW KIeTKW», «CTpoeHue
MPOKAPUOTHUYECKON KJIETKH», «CTpoeHue sapa KIETKU», «YTIeBOAbD», «JIMmuap».

Obopyoosanue: CBETOBOM MHKPOCKOTI, 00opynoBaHue JUTSL TIPOBEICHUST
HaOTIOCHUH, WU3MEPCHHUIH, AKCIIEPUMEHTOB,  MHUKpPOIIpenaparhbl pacTUTENBHBIX,
YKUBOTHBIX U OaKTepHATBbHBIX KIETOK.

Jlabopamopnuvie u npakmuueckue pabomut:

JIaboparopnast pabora Ne 1. «M3ydyeHue KataauTUUECKON aKTUBHOCTH (hepMEHTOB (Ha mpuMepe
aMuIIa3bl WK KaTaasbl)y.

JlaboparopHast pabota Ne 2. «/M3ydeHune cTpoeHHs KIETOK PacTEHUH, )KUBOTHBIX U OakTepuit
10T MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax U UX OMUCAHUEY.
Tema 4. ’Ku3HenesiTeJIbHOCTh KJIETKH

O6men BemiecTB, WId MeTabomu3M. AcCUMWIAIMS  (TJIACTUYECKHl O0OMEH) u
AACCUMIIISALUS  (HEPreTHYeckuii OOMEH) — JBE CTOPOHBI EIMHOTO Ipollecca MeTaboIr3Ma.
Ponb 3akOHOB cOXpaHeHMs BEIIECTB M DHHEPrUM B TMOHUMAaHWUU METabOIM3Ma.

Tunbr oOmena BemiecTB: aBTOTPO(HBIH U TrerepoTpodHblifl. Posb depmeHTOB B 0OMEHe
BEIIIECTB U MPEBPALCHUN YHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TemHoBas ¢a3bpl  (orocuHTeza. Peakmum — ¢dorocuHTE3A.
D¢ pexTuBHOCTh (hoTOCHHTE3a. 3HaueHue (POTOCHHTE3a I KU3HM Ha 3emiie. BiusHue ycnoBuit
cpeabl Ha  (OTOCHMHTE3 M  CIOCOObI  MOBBIIIEHUS €ro  MPOJYKTUBHOCTH Yy KYJIBTYPHBIX
pacTeHUN.

XemocuHTe3. XeMOCUHTE3UpYoLe OakTepru. 3HaYeHUE XeMOCHUHTE3a ISl )KU3HHU Ha 3emiie.



OHepreTudecKuit obmMen B Kkierke.  Pacmeruienue BELIECTB, BBIJICJICHUE U
aKKyMYyJIMpPOBAHUE SHEPruU B KJIETKE. JTallbl YJHEPreTUUECKOro oomeHa. ['nmukosms. bpoxenue u
ero Buabl. KucimoponHoe oOKucieHUE, HWIJM KIETOYHOE JibIXaHue. OKUCIUTENbHOE
bochopunrpoBanue. DPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peakium  maTtpuuHoro cuHTe3a. [enermueckas wuHpopmanmsa u JHK. Peammzanus
TeHETUYeCKO  MH(pOpMauu B KJIETKE. I'eneTnyeckui  KO4 U €ro CBOMCTBA.
Tpanckpunuust — marpuusbiii cunte3 PHK. Tpancmsmus — OuocuHTe3 Oenka. DTambl TPaHCISALUH.
Koauposanue amuHokucioT. Poib pubocom B Ouocunrese Oelka.

Hexnerounsie GOpMBI  KHM3HM  —  BUPYCHIL. Hcropust OTKPBITUS BUPYCOB
(a.un. WBanoBCcKkMil). OcobenHoctu CTPOEHUS U KU3HEHHOIO LMKJIA  BHUPYCOB.
bakrepuodarn. bonesHum pacTeHuii, JXUBOTHBIX W YEJOBEKa, BBI3BIBACMbIC BHUpycaMu. Bupyc
ummyHosepunuta uenoBeka (BUY) — Bo3Oymurens CIIMJla. OOpaTHas TpaHCKpHUILIHS,

peBepraza U uMHTerpasa. lIpodunakTtuka pacnpocTpaHeHUs BHUPYCHBIX 3a00JI€BaHUM.

Jemoncmpayuu:
Iopmpemwi: H.K. Konbrios, JI.1. UBanosckuit, K.A. Tumupsses.
Tabauywv u cxembl: «Tunsl MUTaHUAY, «Metabom3my, «MUTOXOHIPUSY,

«OHepreTuyeckuii  oOMen», «Xmopormnacty, «®Potocuntes», «Ctpoenue JHK», «Ctpoenue
u  GYHKIHMOHUPOBAHUE  TEHAY, «Cunares  Oenkay, «I'enetnyecknii Koy, «Bupyce»,
«bakrepuodarn», «Ctpoenne wu ku3HeHHBIM mwka  Bupyca CIIW]la, Oaxrepuodaray,
«Pennmukarus JTHK».

Obopyoosanue: wmonenu-ammukanuu  «Yasoenne JIHK wu  Tpanckpuniusy», «buocunres
6enkay», «CTpoeHue KieTku», Mojenb cTpykTypsl JJHK.

Tema 5. PazMHoKeHHe M MHAUBUIYAJIbHOE PAa3BUTHE OPraHU3MOB

Krerounslii mwkia, wWIM SKU3HEHHBIM 1Mk kietku. MaTepdasza m  mumto3. Ilporeccs,
nporekatonue B uHTEepdaze. Permmmkamuss — peakmus marpuyHoro cunte3a JIHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBI Ha0Op — KapuoTuil. JIAIJIOWAHBIA W TaIUIOMJAHBIA XPOMOCOMHBIE
Habopbl. Xpomartuael. lluToNIOTMYECKHE OCHOBBI PAa3MHOXKEHUS W WHAWBUIYAIbHOTO Pa3BUTHS
OPraHu3MOB.

Henenue kietkn — Muto3. Ctagun mMuto3a. [Ipoieccsl, MpOUCXOaAIINe Ha Pa3HbIX CTAAUSIX
MUTO3a. buonorndyeckuii CMBICI MHTO34.

[Tporpammupyemasi Tubesb KJIETKH — ariomnTo3.

dopMBl  pa3MHOKEHHsI ~ OpraHM3MOB:  Oecrojsioe ®  monoBoe. Bumel  Gecrosoro
Pa3MHOKEHUS: JIeJIeHuE HaaBOE, IMOYKOBaHUE OJIHO - U MHOTOKJIETOUYHBIX,
cropooOpa3oBaHHe, BETeTaTHUBHOE pa3MHOXKEHHE. VICKYCCTBEHHOE KIOHHUPOBAHHE OPraHU3MOB,
€ro 3HaueHUe IS CeNEKIIUM.

[TonoBoe pa3MHOKEHHE, €T0 OTINYHS OT OECIIOJIOTO.

Meiio3. Cramguu wMeito3a. [lIporeccel, mnpoucxonsuiue Ha cTagusx Meiosa. [loBenenne
xpoMocoMm B Meio3e. Kpoccunrosep. buonorndeckuii CMbICT M 3Ha4Y€HHE MEHO03a.

I'amerorene3 — mnpouecc 00pa3oBaHUS MOJOBBIX KIETOK Yy JKUBOTHBIX. [losioBBIE Keme3bl:
CEeMEHHUKH U sM4YHUKU. OOpa3oBaHUE U pa3BUTUE IIOJIOBBIX KJIETOK — TrameT (CIepMaro3ouf,
sdllekIeTka) —  crepmMaroreHe3 M ooreHe3.  OCOOGHHOCTH — CTPOCHHsS — SIALICKICTOK U
cnepmaTto3onioB. Omnogorsopenue. Ilaprenorenes.

WupuBunyansHoe pa3BUTHE (oHTOreHE3). DMOpPHOHATIBEHOE pasBuUTHE
(omOpuorenes). OTambl AMOPHOHAIBHOTO PA3BUTHSI Yy TO3BOHOYHBIX JKHBOTHBIX: JPOOJICHHE,

racTpyJssius, OpPraHOTEHE3. [ToctomOproHampHOE  pa3BUTHE. THIBI

HOCT3M6pI/IOHaJ'ILHOFO pa3BUTHUA: TIPAMOCEL, HCIIPAMOC (JII/I‘{PIHO‘{HOC). Bausxue Cpeabl Ha
Pa3BUTUC OPraHU3MOB, (I)aKTOpBI, CIIOCOOHBIC BBI3BIBATh BpO)KI[éHHBIe yYpoAaAcCTBa.

Poct u Pa3BUTUC paCTCHHﬁ. Onrorenes IBCTKOBOI'O0 paCTCHUSA: CTPOCHHUEC CEMCHU, CTAAUN
Pa3BUTHUA.

Hemoncmpayuu:

Tabauyw u  cxemvl: «DopMbI pa3MHOKEHUs OpraHu3MOB, «/IBoitHOE
OIUIOJJOTBOPEHHE Yy IBETKOBBIX pacTEHUi», «BereraTuBHOE pa3MHOXKEHUE pacTeHuil», «/leneHue
KJIeTku Oakrepuit», «CTpoeHHEe MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIETOUHBIN UK,



«Perumkanua JTHK», «Mwuto3», «Meiosy, «lIpsmoe m Henpsmoe passutuey», «l'amerorenes y
MJIEKONUTAIOIUX U 4ejoBeKa», «OCHOBHBIE CTAaJUH OHTOTECHE3a».

Obopyoosanue: MHUKPOCKOII, MHUKPOIIPEapaTsl «CriepmMaTo30U /1Bl
MIJICKOIIUTAIOIIETO»,  «Slinexierka  miekonurarwomero», «KapuoknHes B KJIETKax KOpPEILIKa
JyKa», MarHUTHas Mojelb-antumkanus «Jlenenue kimerkm», mozaens JIHK, monens meradasHoii
XPOMOCOMBI.

Jlabopamopnuvie u npakmuueckue padomoi:

Jlabopatopnas pabora Ne 3. «HabnromeHrne MuTo3a B KJIETKaX KOHYMKA KOPEIIKA JTyKa Ha
TOTOBBIX MUKpOIIpErapaTaxy.

Jlaboparopnas padota Ne 4. «M3ydueHue CTpOCHHs MOJOBBIX KIJIETOK HAa TOTOBBIX
MHUKPOIIpEnapaTax».
Tema 6. HaciecTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHeTuku. Mcropust pasBuTHs TEHETHUKH. PoJib LHUTOJIOTHH U
SMOPHOJIOTUM B CTAHOBJIEHUHU T€HETUKU. BKiaa pocCHICKUX U 3apyOCKHBIX YIEHBIX B Pa3BUTHE
T€HETUKH. METOIbI TeHETUKH (TUOPUIOTOTHUECKHM, ITUTOT€HETUYECKUM, MOJICKYIISIPHO-
reHetuuecknii). OCHOBHBIE T'EHETHYECKHE TMOHATHSA. [ eHeTHYecKas CHMBOJIMKA, HCIOJIb3yeMast
B CXEMax CKPEIIUBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUSI MPU3HAKOB, YCTAHOBJICHHBIE I. MenneneM.
MonoruOpuaHoe CKpelMBanue. 3aKOH €IWHO-00pas3usi THOpHIOB mepBOro mokoJsieHus. [IpaBuio
JOMUHUPOBAHUS. 3aKOH pacIIeIyIeHus] Mpu3HakoB. ['umore3a unctoThl ramer. [lomHoe m HemomaHOE

JTOMUHUPOBAHHUE.
JurubpugHoe  CKpelIMBaHUE. 3aK0OH  HE3aBUCUMOTO  HACIIEJJOBAaHWUS  IPU3HAKOB.
[uTtorenetTnueckue OCHOBBI JTATHOPHUITHOTO CKpEIIMBaHUSI. AHanuzupyoniee

ckpemmBanue. Vcmonp30BaHNE aHAIM3UPYIONMIETO CKPEIIMBAHUS IS ONpEACNICHUs TeHOTHIIA
oco0u.

CueruieHHOe HacnefoBaHHE Tpu3HakoB. PabGora T. Moprana mo crenjieHHOMY
HaclleZIoBaHMIO reHoB. HapylieHue crernyieHus: TeHOB B pe3yibTaTe KpOCCHHTOBEpa.

XpOoMOCOMHasi TEOPHsI HACIEICTBEHHOCTH. | eHeTHuecKue KapThl.

l'eneruka  moma.  XpOMOCOMHOE  OMNpeleNieHHWe  MoJjia.  AYTOCOMbI U TOJIOBBIE
XpOMOCOMBL. ['oMorameTHble U TreTeporaMeTHblie oprann3Mbl. HacnenoBanue npu3HakoB, CLEMIEHHBIX
C TOJIOM.

N3menunBocCTh. Buabl M3MeHYMBOCTH: HEHACJICACTBEHHAs W HacielICTBeHHas. Poib cpeasl B
HEHACJIEJICTBEHHOW  M3MEHYHBOCTH. XapakTepucTuka  MOJU(PUKAIUOHHON  HM3MEHUYHUBOCTH.
Bapuanuonnsiii psa u BapuauuoHHass Kkpubai. Hopma peakuuu npusHaka. KonnyectBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBo cTBa MOAU(PUKAITIOHHON U3MEHUYUBOCTH.

Hacnencrsennas, WIM  TeHOTUIINYecKas, U3MEHUYUBOCTb. Kom6unaruBHas
W3MEHUYMBOCTh. Meio3 ¥ TOJOBOM TpOIecC — OCHOBa KOMOMHATHBHOW HM3MEHYHUBOCTH.
MyranmonHas u3MeHYuBOCTh. Kiaccudukamuss Myranuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.

YacroTa ¥ OPUYUHBI myranuii. Myrarennole  (haKTOpBI. 3akoH
TOMOJIOTUYECKUX PSIIOB B HaciencTBeHHoU naMenurnBoctd H.W. BaBunosa.
BHesiepHas HacneICTBEHHOCTh M U3MEHYUBOCTD.
I'enetuka denoBeka. Kapuotunm dyenoBeka. OCHOBHBIE METOJbl TE€HETHKH 4YeEJOBEKa:

reHeaHOFquCKHﬁ, 6HH3H€HOBBII>'I, HHTOFGHCTH‘ICCKHIZ, 6HOXHMH‘ICCKHﬁ, MOJICKYIIIPHO -
T€HETUYECKHH. COBpeMeHHOe OIIPpECACIICHUC ICHOTHIIA: MOJIHOTCHOMHOC
CCKBCHHUPOBAHUC, TCHOTHUIIUPOBAHMUC, B TOM qHUCJIC C IIOMOIIIBIO HI_IP -aHaJij3a.

HacnencrBeHnnsie 3a00JIeBaHUs YeJIOBEKa. TCHHBIC 6OJIC3HI/I, 00JIe3HU ¢ HacCJIeACTBEHHOM
npeaApaciioio’KCHHOCTbIO, XPOMOCOMHBIC Oone3nn. ComaTUyYeCcKHue U IFCHCPAaTUBHLIC MYTAllUH.
CTBOJIOBBIE KJIETKHU. HpI/IHLII/IHLI 3A0pOBOI'0 06p838. JKHN3HHU, ANArHOoCTHUKH, HpOCI)I/IJIaKTI/IKI/I u

JCUYCHUA TCHCTUYCCKUX 0oJIe3HEH. MeauKo-TeHETHUECKO e
KOHCYJIbTUPOBAHUC. 3HaucHUE MEIUIIMHCKON TE€HETUKH B npeaoTBpalliCHUN n JICUCHUH
FeHEeTHYECKUX 3a00JIeBaHMI YEIIOBEKA.

Hemoncmpayuu:
llopmpemwi: T'. Mengens, T. Mopran, I nge ®pu3, C.C. Yersepukos, H.B.
Tumodees-Pecosckuii, H. 1. BaBunos.



Tabnuyvr u cxemwvl: «MOHOTHOPUIHOE CKPEUIMBAHHE M €ro LUTOTCHETHYECKash OCHOBAY,
«3aKOH  pacIleIUIEHUs] M  €ro LMUTOT€HETHYeCKas OCHOBa», «3aKOH  YHMCTOTBl Tramer»,
«durubpunnoe  ckpemmBaHue», «LluTojmorumueckre  OCHOBBI ~ JUTHOPHUIHOTO CKPEIIUBAHH»,
«Menio3y, «B3auMozaelcTBUE aJUIEBHBIX TIE€HOBY», «l €HeTHyeckue KapTbl pPACTEHHUH, >KUBOTHBIX
u uenoBekay, «l'eHernka 1mona», «3aKOHOMEPHOCTH HACIEIOBAaHHUA, CLEIUIEHHOIO C II0JIOMY,
«KapuoTtunsl yenoBeKka U )KUBOTHBIX», «BHIbI H3MEHUUBOCTHY, «MoaudukanmoHHas

U3MEHYUBOCTbY, «HacnenoBanue pe3yc-gpakropa», «['eHeruka
rpynn KpoBu», «MyTraluoHHas U3MEHYUBOCTH.

Obopyoosanue: MOJEJIN-aNIUIMKAUN «Monorubpuanoe CKpELIMBAaHUEY,
«Henonnoe JOMHUHHUPOBAHUEY, «lurubpunnoe CKpELLIUBAHUEY, «IIepekpéct
XpOMOCOM», MHUKPOCKON M MuKpornpenapat «Jpozoduna» (Hopma, Myraiuu (GOpMbI KPBUIEEB U
OKpacku Tena), repoapuii «I'0pox mOCEBHON.

Jlabopamopnsie u npakmuyueckue padomoi:

JlaboparopHasi pabora Ne 5. «l/3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
JTUTUOPUIHOTO CKPEIMBAHUSA Y IPO30(HIBI Ha TOTOBBIX MUKPOIIPEIapaTaxy.

JlabopatopHast pabora Ne 6. «M3ydeHne MOTUPUKAMMOHHOW HW3MEHYUBOCTH, TIOCTPOCHUE
BApUALMOHHOTO PsAJIa U BApUALMOHHON KPUBOW».

JlaboparopHasi pabota Ne 7. «AHamu3 MyTauwii y Japo30(HIIBI Ha TOTOBBIX
MUKpOIpenapaTax.

[Tpaktudeckas padora Ne 2. «CocTaBiieHre M aHAIN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOT MU

Ceneknug Kak Hayka W TpoLECC. 3apOXKICHHUE CeIeKIMH W JnoMectukauus. Yuyenue H.U.
BaBunoBa 0 1eHTpax TPOUCXOXKJEHHUS W MHOrooOpasusi KyJbTYpHBIX pacTeHuiu. LIeHTphI
MIPOUCXOKICHHS JOMAIIHUX )KUBOTHBIX. COpT, IOPO/JIa, IITaAMM.

CoBpeMeHHBIE METOABl CEJICKITMU. MacCoBbIi W HWHAWUBUAYAIBHBI OTOOPHI B
CEJICKIIMM PACTeHUM M IKUBOTHBIX. OIlleHKa »KcTepbepa. bBIM3KOPOICTBEHHOE CKPEIIMBAHUE —
nHOpuanHT. Yncras muaus. CKpenMBaHue YUCTHIX JTUHUHN. ['eTepo3uc, wim rudpuaHas CHia.
HepoactBennoe ckpemuBanue — ayrOpuausr. Otpan€HHas rubpuausanus U e€ ycrexu.
HcKkycCTBEHHBIN MyTareHe3 U MOJydeHue MOJUIUIOUIO0B. JJOCTHXKEHUS CENeKIIU PaCTCHHUI,
YKUBOTHBIX 1 MUKPOOPTraHU3MOB.

buoTexHonorus kak orpaciib MPOU3BOJACTBA. | eHHas HH)KeHepHsl. DTarbl CO3JaHus] PeKOMOMHAHTHOM
JHK wu TpaHCreHHbIX oOpraHu3moB. KierouyHass WHXKEHEpUS.

Knerounsie KYJIbTYPBI. MuUKpOKIOHAIILHOE pa3MHOKEHUE pacTeHuM. KnonupoBanue
BBICOKOIIPOTYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OpraHu3MOB. DKOJIOTHYeCKUe U
strdeckue npodiemsl. MO — renetnuecku MOIUGUIIUPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:
Ilopmpemwi: H.W. BaBunos, N.B. Muuypus, I'./[. Kapneuenko, M.®. UBanoB. Tabauyst u
cxembl: KapTa «LIeHTpBI MPOUCXOKACHUS U MHOTOOOPAa3Us KYIbTYPHBIX

pacTeHU», «ITopobr JTOMAaIIHUX SKUBOTHBIX), «Copra KYJIbTYPHBIX pacTeHUn»,
«Otnanénnas rubpuansanus», «Pabotel akamemuka M.®. HMpanoay, «llonummonaus», «OObEKTHI
OHMOTEXHOJIOTHI, «Knerounsre KYJIbTYpPBI u KJIOHUPOBaHHUEY,

«KoHcTpynpoBaHue u nepeHoc reHOB, XpPOMOCOM.
Obopyoosanue. MyYISHKM IUIOJIOB M KOPHEIUIONOB JHMKMX (DOPM M KYJIBTYPHBIX COPTOB
pactenuii, repdapuii «CenbCKOX03iCTBEHHbIE PACTEHHS.

Jlabopamopnwvie u npakmuyueckue padomot.

Okckypenst «OCHOBHBIE METO/BI U JOCTHXKEHUS CEJIEKIIUU PAaCTeHUI U )KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIH Y4acTOK, B TEIUIMYHOE
XO03SHCTBO, JTA0OPATOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA).

11 KJIACC



Tema 1. DBosOMOHHAs OHOIOTHS

[IpennochlIKyu BO3HUKHOBEHHMSI IBOJIIOLIMOHHON TEOPUU. DBOJIIOLMOHHAS TEOpHUS U €€
MECTO B OMosIOrny. BinsHue 3BOIIOLIMOHHON TEOpHH Ha pa3BUTHE OMOJIOIMH U IPYTHX HAYK.

CunerenbcTBa 3BOJIIOLIUH. [TaneonTonornueckue: IO CJIE0BATEIBHOCTD
MIOSIBJICHUS BUJIOB B IAJIEOHTOJOIMYECKON JETOIUCH, IEPEXOIHbIE (bopMBL
Bbuoreorpaduyeckue: cxoncTBo u paznuuue hayH u Gprop MaTepuKoB U OCTPOBOB.

OMOpHOIOrHYecKue: CXOJICTBA U pazauuus 3MOpPHOHOB pa3sHBIX BUJIOB
[I03BOHOYHBIX. CpaBHUTEIILHO-AHATOMUYECKHE: TOMOJIOTUYHBIE, aHaJIOTUYHBbIE,
PYAMMEHTApHbIE OpraHbl, aTaBU3MbL. MOJEKyIIpPHO-O0MOXUMUYECKUE! CXOJCTBO
MEXaHU3MOB  HACJIEJICTBEHHOCTH UM  OCHOBHBIX  MeTa0OJIMYECKUX  IyTei y  BCex
OpPraHHU3MOB.

OpomonuonHas Teopust Y. Jlapsuna. IIpeanocbulku BO3HMKHOBEHHUS AapBUHU3MA. [IBIDKyHIME
CHJIBI 9BOJIIOLIUN BHJIOB o HapBuny (n30BITOUHOE pasMHOXEHHE  TIpH

OTPaHUYEHHOCTH pecypcos, HeonpeaeaeHHas U3MEHYUBOCTb, 0opsba
3a CYIIECTBOBAHUE, ECTECTBEHHBINH 0TOOD).

Cunrernueckas Teopust 3Bommoin (CTD) u e€ 0CHOBHBIE MOJIOKCHUSI.

Muxkposomtonus. [lonymsiiyst kak eAMHNIIA BUIA U 3BOJIOIUH.

JIBrokyiiue cuiibl ((akTopsl) SBOJOIMY BUIOB B IPHpoie. MyTallMOHHBIN MPOIIECC U
KOMOHMHATHBHAsI U3MEHUUBOCTD. [lonyssiiioHHbIe BOJIHBI U Apeii¢ TeHoB. M30asamus 1 MUrpanus.

EctectBennslIif 0T600p — HanpaBisitomuii pakTop 3Bomonnn. opmel ectecTBEHHOTO 0TOOpA.

IIpucnocoGneHHOCT OpraHu3MOB KaKk  pe3yibTaT HBOJIIOIH U. [Tpumepsr
MIPUCTIOCOOIEHNUH Y OpraHu3MoB. ApoMopdO3bl U UAHO-aJal TAI[UH.

Bun u Bunoo6paszoBanue. Kputepuu Buga. OcHOBHbIE (OpMBI BUI00Opa30BaHUS:
reorpaguyeckoe, 3K0JI0rH4eCcKoe.

Makpo3Bostronus. Dopmbl IBOJIIOIAH: duneTnveckas, JIMBEPreHTHas,
KOHBEpreHTHas1, mapauiesnbHas. HeoOpaTuMoCTh SBOJTIONNH.
[Tpoucxoxxnaenne OT HECIEIUATN3UPOBAHHBIX  TPEIIKOB. [Tporpeccupyromias

crienuanm3anys. AJanTUBHAS paguaIiusl.

Hemoncmpayuu:

Ilopmpempwi: K. JIunnen, XX.b. Jlamapk, Y. lapsun, B.O. Kosanesckuii, K.M. bap, O. I'ekkens,
®. Mromiep, A.H. Ceeprios.

Tabnuyvt u  cxemwl: «Pa3BuTHe OpraHMYecKOro Mupa Ha  3emie», «3apoJbIln
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI 32  CYIIECTBOBaHHEY,
«EctectBennslit oTO0p», «MHOTOOOpa3ue copToB pacteHuity, «MHOTo00pas3ue Mopoi KUBOTHBIXY,

«ITomymnsmum, «MyranuoHHas U3MEHYHUBOCTHY, «ApPOMOpP(HO3bI»,
«nnoamanrtamuuy, «OOmas aereHepanusy, «J[Bmwkymme cuimsl  dBosronun», «Kapra-cxema
Mapuipyra MYyTEIIEeCTBUS 4. HapBunay, «bopbOa 3a CYIIIECTBOBAHHEY,
«IIpucnocobaeHHOCTh OpraHU3MOBY, «["eorpaduueckoe BH1I000pa30BaHUE,

«IKOJIOTHYECKOE BUI000PA30BaAHUEY.

ObopyodosaHue: KOJUIEKIMSI HACEKOMBIX C PA3MYHBIMU THUIIAMH OKPAacKH, Ha0Op IJIOJAOB M
ceMsiH, Koiuekius «l[Ipumepsl 3alIUTHBIX MPUCTIOCOOTICHUN Yy KUBOTHBIX», MoAenb «OCHOBHbBIE
HalpaBJICHUsT JBOJIIOIMHKY», 00bEMHass Mojelb «CTpPOCHHE rOJIOBHOIO MO3Ta MTO3BOHOYHBIXY.

buoreorpaduueckas kapra mupa, kojuiekuus «DopMbl COXpPaHHOCTH HCKOMAEMbIX JKMBOTHBIX
U pacTeHui», Mojuenb ammukauus «llepekpéct xpomocom», BiaxHsble npenapatel «Pa3Butne

HacekoMoro», «Pa3Butue JATYLLKWD, MHKpoOnpenapar «Apozoduma»
(HOpM™Ma, MyTanuu (GOpMBI KPBIIIHEB M OKPACKH TEINa).
Jlabopamopnuie u npakmuueckue padoomaoi:

JlabopatopHast pabora Ne 1. «CpaBHeHHE BHUAOB IO MOP(POJIOTHIECKOMY KPUTECPHION.

JlabopatopHast pabota Ne 2. «Onucanwe NPUCTIOCOOIEHHOCTH OpraHu3Ma u e€
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HnKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emJie

JlonayuHblie MPEICTABICHUS O 3apOXKIACHUMKU3HU. HaydHbplie rumnoressl
BO3HUKHOBEHHS KM3HU Ha 3emJye. aOHoreHe3 W MaHClepMus. XUMHUYecKasl BOMIONUS. AOHMOTEHHBIN
CUHTE3 OpraHMYeCKHX BEIIECTB W3 HEOPraHMYECKUX. OKCIEPUMEHTAILHOE MOATBEPKIACHUE
XUMHYECKOM  ABOJIONMHU. HadalpHBIC 3Tallbl OMoJIornuecKkoi dBorornu. I umoresa



PHK-mupa. @®opmupoBanue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE
nporokineTrku. IlepBble kineTku W ux dBomonus. PopMUPOBAHME OCHOBHBIX IPYII KHUBBIX
OpPraHu3MOB.

PasButne xu3HuM Ha 3emiue no 3pam u nepuodaM. Karapxel. Apxelickas u
nporepo3oiickas 3psl. [laneo3oiickas apa u €€ nepuoipl: KEMOPUNHCKUNA, OPTOBUKCKUM, CUITYPHIICKUH,
J€BOHCKHM, KAMEHHO YI'OJIbHBIN, IEPMCKHUI.

Me3so30iickast 3pa u €€ epuoabl: TPUACOBBIN, FOPCKUM, METOBOM.

Kaiino3olickas 3pa u €€ nepuo/ibl: MajJeoreHOBbI, HEOT€HOBBIM, AHTPOIIOT€HOBBIH.

XapakTepucTuka KJIMMara W Te0JOrMYecKux ImpoueccoB. (OCHOBHbBIE ATallbl
9BOJIIOLIMU PACTUTEIILHOIO U )KMBOTHOTO MHpa. ApoMopo3bl y pacTeHU U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpPraHUYECKOro MUpa  KaKk  OTpakeHue ABOJIIOLIUH. OcHoBHbIE
CUCTEMAaTUYeCKHE IPYMIbl OPraHU3MOB.

OBonronys  yenoBeka. AHTpONOJOrWs Kak Hayka. PasBuTue mpeicTaBieHui o
MIPOUCXOXKIECHNHN YesloBeka. MeToibl U3ydeHus anTponorenesa. CxoAcTBa U pa3inyusl 4eJoBeKa U
XKUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETOBEKa.

JBwxymme  cuibl  (pakropsl) — aHTpormoreHe3a.  HacnencTBeHHass — M3MEHYMBOCTH |
ecTecTBeHHbIM 0TOOp. OOmiecTBeHHBIM 00pa3 WU3HM, H3TOTOBJIEHHE OpYAUH TpYAa, MBILIJICHUE,
peub.

OcCHOBHBIE CTagUM W BETBU OHBOJIIOLWM YEJIOBEKA: aBCTPAJONUTEKH, UYenoBeKk yMelnbli,
Yenosek npsamoxoasamuii, YenoBek HeaHaepTtaibckui, YenoBek pazymHblid. Haxoakum wmckomaeMbIx
OCTaTKOB, BpEMs CYIIIECTBOBaHMs, OO0JacTh pacCIpoCTpaHEHUs, OO0bEM TOJIOBHOTO MO3ra, 00pa3
KU3HU, OPYAHUSL.

YenoBeueckue packl. OCHOBHbIE OOJBIIME pachl: eBpoIecouHas (eBpasuiickas), Herpo-

aBCTpaJION THAS (sxBaTopuanbHas), MOHTOJIOUHAS (asmarcko-amepukaHckas).  YepTsl
MPUCTIOCOOTICHHOCTH MpeaCcTaBUTENCH YEJIOBEUECKUX pac K YCIIOBHSIM
cymectBoBanus. EnMHCTBO uenoBeueckux pac. Kputuka pacuszma.
Hemoncmpayuu:

Ilopmpempwi: @. Penn, JI. Ilactep, A.W. Onapun, C. Munnep, I'. FOpu, Y. /lapBuH.

Tabnuyor u cxemvi: «Bo3aukHOBeHHE COIHCYHOM CUCTEMBI», «Pa3Butue
OpPraHUYECKOTO MHPay, «PacturenpHas KJIETKaY, «KuBoTHas KJIETKaY,

«HpOKapI/IOTI/ILIeCKaH KJICTKa», ((COBpeMeHHaH cHucTeMa OpraHn4cCKoro Mwupan»,



«CpaBHEHHE aHATOMHUYECKUX YEPT CTPOCHHUS YEJOBEKa U YEIOBEKOOOpa3HBIX 00e3bsH», «OCHOBHbIE
MECTa MAJCOHTOJIOTUYECKUX HAXOJIOK IIPEIKOB COBPEMEHHOIO YEJIOBEKA», «JIpEeBHEUIINE  JIFOANY,
«/IpeBHue monn», «llepBble  COBPEMEHHBICIIOAN, «Henoseueckue
pacsD».
Obopyoosanue:  mynsoku  «[Ipoucxoxiaenue  denoBeka»  (OFOCTBI  aBCTPAJIOMMTEKA,
IIUTEKAaHTpONa, HEaHJEepTalblla, KPOMAaHbOHIIA), CJENKH WIM H300paKEeHHUs KaMEHHBIX OpYIUH
MEPBOOBITHOTO YyeJoBeKa (KaMHH-4OTITIEPHI, pyouia, ckpebia),
rEOXpOHOJIOTHYEcKass Tabimuua, Koulekuus «DopMbl COXpaHHOCTH HMCKONAEMbIX )KMBOTHBIX U
pacTeHHiN».

Jlabopamopnuvie u npakmuueckue padomui:
[Ipaktuueckass padora Ne 1. «M3ydyeHue HUCKONAEMbIX OCTaTKOB pPaCTEHHM U
JKUBOTHBIX B KOJUIEKLIASIX).

DKcKypeust « IBOJIOIMS OPraHUYECKOro MUpa Ha 3emJie» (B €CTECTBEHHO-HAay4YHbIN WIN
KpaeBeI4eCKui My3ei).
Tema 3. Opranu3sMsbl U OKpY:KaK0IIas cpeaa

DKoJiorusl Kak Hayka. 3ajaud W pas3leibl 3KOJOTruu. MeToabl SKOJIOTHYECKUX
UCCIIeIOBAHUNA. DKOJIOrMYeCKOe MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHus OpraHU3MOB: BOJHAS,  HA3eMHO-BO3/YIIHASA, MMOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

DKOJIOrH4YeCcKue (hakTopHI. Knaccuduxarus AKOJIOTUYECKUX (hakTopoB:
abuoTuyeckue, OHMOTMYECKME M AaHTPONOTeHHbIe. JleHCTBHE HKOJIOTMYECKUX (PaKTOpOB Ha
OpraHu3MBI.

AbuoTtnyeckue (hakTopsI: CBET, TemImeparypa, BJIQKHOCTb. doToneprou3M.
[IpucnocoOnenust OpraHu3MoB K JEHCTBUIO abHOTHUYECKUX (haKTOpoB. buojormueckue puTMmbl.

buotnyeckue (hakTopBHL. Buaet OMOTHYECKUX B3aUMOJICHCTBHUI: KOHKYPEHIIUA,
XAIOIHUYeCTBO, cuMOmo3 u  ero  Gopmel.  [lapasutusm,  Koomepamusi,  MyTyaJlu3M,
KOMMEHCaJIU3M (KBapTHPAHCTBO, HaxJICOHMYECTBO). AmeHcanusMm, HENTpaIu3M.
3Havenue OMOTHYECKUAX B3aUMOJIEUCTBUN 1A CYIIECTBOBAaHUS OpraHu3MoB B

MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE  XapaKTepUCTUKH  momynasuud.  OCHOBHBIE — IMOKa3aTeNy  MOMYJISIIIHH:
YHCIEHHOCTh, TNIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpanus. J[MHaMUKa YUCICHHOCTH
MOMYJISILIUK U €€ PEryIIsLus.

Jemoncmpavyuu:

Ilopmpemsi: A. I'ymbonbar, K.®. Pynbe, 3. ['ekkens.

Tabnuyvr u  cxemvr: xapra  «lIpupomnbie  30HBI  3emum», «Cpeapl  oOMTaHMS
OpraHU3MOBY, «DoTtoneproauzm», «Tonmymnsimm», «3aKOHOMEPHOCTH pocTa
YHCIEHHOCTU NOMYNAUUU HHDY30puu-Tydenbkny, «[lumesbie nenm».

Jlabopamopuvie u npakmuueckue padoomut:

JlaboparopHast pabora Ne 3. «Mopdonoruueckue O0COOEHHOCTH PpACTeHUH U3 Pa3HBIX
MeCT OOUTaHUS».

JlaboparopHast pabora Ne 4. «BnusHue cBera Ha pOCT M pPa3BUTHE YEPEHKOB KOJIEYCay.

IIpaktuueckas pabora Ne 2. «Iloacu€r MIOTHOCTH MOMYNALMN Pa3HBIX BUIOB PACTEHUII.
Tema 4. CooOuiecTBa ¥ 3K0JIOrHYeCKHE CHCTEMbI

CoobmiectBo  opraHu3MoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BHJIOBasd,
NPOCTpaHCTBeHHAs, Tpoduyeckas (muiesast). Bungpi-noMmunanTsl. CBsi3u B OMOLIEHO3E.

Dkosoruveckue cuctembl (d9Kocuctembl). [loHATHE 00 dKOocHCTeMEe | OHOTeOIeHO3e.
OyHKIMOHAIBHBIE KOMIOHEHTHI KOCHCTEMbI: MPOAYIEHThI, KOHCYMEHTHI, penyleHTbl. KpyroBopot
BEILIECTB M MOTOK DHEPrHU B dKocucteMe. Tpoduueckue (MHIIEBbIE) YPOBHU SKOCHCTEMBL. [luimeBbie
nenu 1 cetd. OCHOBHbBIE MOKa3aTeId SKOCHCTEMBI: OHomacca,

OPOAYKIMSA. DKOJIOTHYECKHE MUPaMUAbL: NPOAYKIMH, YHCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHUCTEM: YCTOHUMBOCTh, CAMOPEry/sinus, pa3Burue. CyKieccus.



[IpuposnHble 3KOCUCTEMBI. DKOCHUCTEMBI O03€p U pEeK. ODKOCHUCTEMA XBONWHOIO MIIHU
LIMPOKOJIUCTBEHHOTO JIECA.

AHTpOIIOreHHbIE HKOCUCTEMBI. ATpO3KOCHUCTEMBI. YpOosKoCcHCTEMEI.
buonornyeckoe u X03siCTBEHHOE 3HAUEHH E arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpasue Kak  (akrop YCTOWYHUBOCTHU IKOCHCTEM. Coxpanenue

OMOJIOTHYECKOTO Pa3HOOOpa3us Ha 3eMIie.

VYuenune B.W. Bepnanckoro o 6moctepe. I'panuibl, cocraB u crpykrypa Omochepsl. Kusoe
BemectBo W ero  ¢yakuumu.  OcobeHHoctrm  Omochepsl  Kak  TII00AIBHOW 3KOCHUCTEMBI.
Jluaamudeckoe paBHOBECHE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoThI BelecTB 1 OMOr€OXMMHUYECKUE IIUKIIBI AJIEMEHTOB (Yriepo/a, a30Ta). 30HaJbHOCTh
ouocdepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoBedectBO B Omocdepe 3emun. AHTpPONOTEHHBIE W3MEHEHUs B Ouocdepe. [modanpHbIC
9KOJIOTMUECKUE TIPOOIIEMBI.

CocymectBoBaHle MpUpoOabl W uernoBeuecTBa. CoxpaHeHHe OWOpa3HOOOpas3usi Kak OCHOBA
ycrounBocTd Ouocdepbl. OCHOBa palMOHAIbHOTO YIPABICHUS NPUPOTHBIMU pecypcaMu U HX
UCIoJib30BaHue. JlocTixeHuss OMOI0rUY U OXpaHa MPUPOIBL.

Jemoncmpayuu:

Ilopmpemwr: A.[Jx. Tencim, B.H. Cykaués, B.W. Bepnaackwii.

Tabnuyvr  u  cxemvi:  «llumeBbie  nenw», «bHUOIEHO3: COCTaB HW  CTPYKTypay,
«IIpupomnsie COO0IIIECTBAY, «llenn MTUTAHUS, «IKOoNOTHYeCcKas MTAPaAMUIA,
«buocdhepa wu dYemoBek», «IKOCHUCTEMa IIMPOKOJUCTBEHHOTO Jecay, «IKOCHCTEMa XBOWHOTO
neca», «buoreHo3 Bomoémay, «ArporeHo3», «lIpuMepHBIE aHTPOMOTEHHBIE BO3JCHCTBHUS  HA
pupoay», «BaxHellime WCTOYHUKHA 3arps3HEHUs BO3AyXa W I'PYHTOBBIX Boa», «llouBa —
BaXHEWIIass cocTapisomas onocdeprl», «DakTopsl Aerpaganuu mousy, «llapaukoBeiii dddexT»,
«DaKkTopbl  pagMOAKTUBHOTO  3arpsi3HeHUs: Ouocheprr», «OOmas crpykTypa Ouocheps»,
«PacnipocTpanenue xxu3Hu B onocdeper, «O30HOBBIN 3kpan Ouocheprr», «KpyroBopor yriepoma B
ounochepe», «KpyroBopot azora B IpHpOIL».

O6opynoBaHue: MOIEIb-alIINKALH «TunnyHble OHMOIIEHO3EI», repOapwuit
«PacTuTeabHbIe coo01IecTBay, KOJUIEKIIA U «buornenosy, «Bpenurenu BaXKHEHIIINX
CENTbCKOXO3MCTBEHHBIX  KYIBTYp», TIepOdapuu U KOJUIGKIMHM  pAacTeHUH U KHUBOTHBIX,
MpUHAJIeKAIINE K Pa3HbIM SKOJOTMYECKUM TIpymnnam ojaHoro Buna, Kpacnas kaura Poccuiickoit
Oenepannu, U300paKeHHUsI OXPaHSEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

IINTAHUPY EMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMObI
1O BUOJIOI'MX HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

Cormacho ®I'OC COO ycranaBiauBawooTcs TpeOOBaHMS K  pe3ylnbTaTaM  OCBOCHHUSA
00yJaroLUMUCS IporpaMm cpeiHero o01ero o0Opa3oBaHus: JIMYHOCTHBIM,
MeTarnpeIMETHBIM U NIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIbTATBI

B cTpykrype IMYHOCTHBIX pE3YyJIbTaTOB OCBOCHUSA Ipeamera «bHoorus» BBIICIICHBI
cIeayrome COCTaBIIAIOIIHE: OCO3HaHHE oOyyaromumMucs POCCHUICKON  I'pakJIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CaMOCTOATEIBHOCTH U CaMOOIPEAEIICHHUIO,
HaJIM4Me MOTHBALIMU K OOy4E€HHUIO OMOJIOTHH, LIEICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKICHUH
JIMYHOCTH HA OCHOBE KIIOUEBBIX LIEHHOCTEH W UCTOPUYECKUX TpaiuLIMi  pa3BUTHUSA

OMOJIOTUYECKOT O 3HaAHUS, TOTOBHOCTh 51
CIOCOOHOCTh O0YYalOIIMUXCS PYKOBOJCTBOBAThCS B CBOEH JESITEIBHOCTH IIEHHOCTHO -CMBICIOBBIMU
YCTaHOBKAaMH, TMPHUCYLUIMMH CHCTeMe OHOJOTMYecKoro oOpa30BaHUs, HAIMYHUE HKOJOTHYECKOrO
MIPABOCO3HAHUS, CIOCOOHOCTH CTAaBUTh LEIM M CTPOUTH KU3HEHHBIE IJIaHBI.

JIn4HOCTHBIE pE3yAbTAaThl OCBOCHMS npeamera «buomnorus» JIOCTUT'al0TCs B

eIMHCTBE y4eOHOMU U BOCIUTATEIbHOU ACATEIBHOCTUB  COOTBETCTBUHU C
TPaAULIMOHHBIMA POCCUMCKUMM COLIMOKYIBTYPHBIMU, MUCTOPUYECKUMM U JyXOBHO-HPaBCTBEHHBIMU



LEHHOCTSIMHM, TPHUHATHIMA B OOIIECTBE MpaBWIaMH M HOPMaMH MOBEICHUS u
CIOCOOCTBYIOT IPOILIECCaM  CaMOIIO3HAHUS, CaMOBOCITMTAHHS Y CaMOPa3BUTHS, Pa3BUTH
BHYTPEHHEM MO3ULMHU JIMYHOCTH, NAaTPUOTHU3MA, YBAXXEHUS K 3aKOHY U IIPABONOPSIKY, YEJIOBEKY
Tpyla U CTapuieMy I[OKOJEHHIO, B3aUMHOTO YBa)KEHHUS, OEpPEKHOIO OTHOLIEHUS K
KYJIbTYPHOMY HACIECIUI0O M TPaguUusM MHOIOHALIMOHAJIBHOIO Hapona Pocculickon
@enepauny, NPUPOAE U OKpPYKaIOLIEH cpene.

JInuHOCTHBIE pe3yNbTaThl OCBOEHHUs YyueOHOro mnpeamera «buodorus» MOKHBI OTpaxarb

TFOTOBHOCTD U CHOCOOHOCTH 00yuaronxcs pykoBOACTBOBATHCS

chopMUPOBAHHOM BHYTPEHHEN TMO3UMLUUEN JMYHOCTH, CHUCTEMOM LIEHHOCTHBIX
OpUEHTALMH, NO3UTUBHBIX BHYTPEHHUX YOEKIEHHM, COOTBETCTBYIOIIUX TPAAULMOHHBIM LIEHHOCTSAM
poccuiickoro  o0IiecTBa, paclIMpEeHHE KU3HEHHOrO ONbITa U ONbITa JESITEIBHOCTH B
IpolLecce peajau3alid OCHOBHBIX HAlpaBJIEHUI BOCIUTATEIBLHOM JEATEIbHOCTH, B TOM YHUCIE B
4acTu:
1) rpaxaaHcKoro BOCIIMTAHMSI:

c(OPMUPOBAHHOCTh TPAXKIAHCKOW MO3UIUU OOydarolerocs Kak aKTHUBHOTO U
OTBETCTBEHHOI'O WIEHA POCCUIICKOro 00IECTBa,

OCO3HAaHHE CBOMX KOHCTHUTYIIMOHHBIX NpaB U OOS3aHHOCTEH, YBa)KEHHE 3aKOHa U
MIPaBONOPAJIKA,;

TOTOBHOCTH K COBMECTHOU TBOp‘I@CKOﬁ ACATCIIBHOCTU TIpHU CO3JaHUUN y‘Ie6HBIX ITPOCKTOB,
PEIICHUHA yqe6HBIX U TIO3HABATCJIBHBIX 3aJ1a4, BBIIIOJIHCHUU OHMOJIOTMYECKUX BKCHepI/IMeHTOB;

CIIOCOOHOCTh OMPEACNIATh COOCTBEHHYIO TO3HIIMIO O OTHOIIEHUIO K SIBICHUSM
COBPEMEHHOMU KU3HU U OOBSICHATH €€;

YMEHHE  yYHTHIBATH B CBOMX  JIGHCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aWMOJICHCTBUSL JIFOJICH C pasHBIMU YOCXKICHUSMHU, KYIbTYPHBIMH IEHHOCTSIMH U COIHMAJIbHBIM
MOJIOXKCHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBINOJHEHHS  Y4EOHBIX,
MO3HABATENBHBIX U MCCIIEOBATEIbCKUX 3a/a4, YBAKHUTEIHHOTO OTHOIIECHUS K MHEHHUIO ONIOHEHTOB
pu 0OCY)KJICHHH CIIOPHBIX BOITIPOCOB OMOJIOTHYECKOTO COJICPIKAHMUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JICATEILHOCTH;

2) mMaTpHOTHYECKOr0 BOCIIMTAHUS:

cOPMHUPOBAHHOCTh POCCHMCKON TI'PaKJaHCKON HICHTHYHOCTH, MATPHOTH3Ma, YBAXKEHUS K
CBOEMY HapOJy, 4YyBCTBa OTBETCTBEHHOCTH Iiepe]; POIWHON, TOPAOCTH 3a CBOM Kpaif, CBOIO
PoauHy, CBOM S3bIK W KYIbTYPY, HpOILIOE W HACTOSIICE MHOTOHAIMOHAJIBHOIO Hapoja
Poccuu;

[ICHHOCTHOE OTHOIICHHUE K MPHUPOJAHOMY HACICAUI0 W MaMITHHUKAM [PHUPOJIBI,
JIOCTIXEeHUsIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ POCCHUICKHX YUEHBIX B CTAHOBJICHHEC U Pa3BUTHE OWOJIOTHH,
[MOHMMaHUS 3HA4YCHHWs OWMOJIOTMH B I[O3HAHHM 3aKOHOB IPHPOJBI, B JKM3HH YEJIOBEKA U
COBPEMEHHOI0 O0IIIECTBA,;

uaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXeHHI0 u 3amure OTeuecTsa,
OTBETCTBEHHOCTh 32 €ro CyIb0y;

3) IyXOBHO-HPABCTBEHHOr0 BOCIMTAHMSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUICKOT0 Hapoia; chOpMUPOBAHHOCTH

HPaBCTBEHHOT'O CO3HAHHUSI, ITHYECKOTO TIOBEICHHS;

CIMIOCOOHOCTh ~ OIIEHMBATh CHUTYAIl[MI0 M TMPHHAMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

OCO3HAHUE JITYHOTO BKJIAJIa B IOCTPOCHHUE YCTONYMBOrO OYIYIIET0; OTBETCTBEHHOE OTHOIICHHE

K CBOMM pPOJHUTENSM, CO3JAHHI0O CEMbU Ha OCHOBE
OCO3HAHHOTO TPHUHSATHS IIEHHOCTEH CEeMEHHO# XM3HH B COOTBETCTBHU C TPAJUIMSIMHU HAPOJIOB
Poccuu;

4) 3CTeTHYEeCKOro BOCIIMTAHUS:
ACTETUYECKOE OTHOIICHHE K MHUpY, BKIIIOYas OCTETHKY ObITa, HAyJdHOTO U



TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/A, OOIIECTBEHHBIX OTHOIICHUIA;

MMOHMMAHKE SMOLIMOHATBHOTO BO3/ICUCTBUS JKMBOU MPUPOJIBI U €€ LIEHHOCTH; TOTOBHOCTh K

CaMOBBIPAKEHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE MPOSIBIISITH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢pusuueckoro BOCIIMTAHMUS, ¢popmupoBanus KYJbTYPbI 310POBbS u
IMOIUOHAIBHOI 0 0J1aArONOTyYHs:

MOHUMaHUEe W peaiu3alys 370pOBOro M 0Oe30macHOro obOpasza >KuM3HU (340pOBOE MHUTAHHE,
COOJIFO/ICHNE TUTHCHUYECKUX TPABUI M HOPM, COAlaHCHPOBAHHBIA PEKUM 3aHATHA U OTIIbIXA,
perymsipHas (Gu3udeckas akTHBHOCTH), OSpEKHOTO, OTBETCTBEHHOTO M  KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBCHHOMY (DM3MYECKOMY H TICUXHYECKOMY 3JI0POBBIO;

MMOHMMAHHE 1EHHOCTH MPABUJI UHJWBHUIYAJbHOTO M KOJUICKTUBHOTO O€30MMacHOTrO MOBE/ICHUS B
CUTYaLIUSIX, YTPOXKAIOIINX 30POBBIO U KU3HU JIFOJICH;

OCO3HAHWE TIOCICACTBUNA ¥ HEMPUATHS BPEIHBIX NpUBbIUEK (YMOTPEOICHHS aIKOTOJIS,
HapKOTUKOB, KYPEHHUS);

6) TpyI0BOro BOCIIMTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IICHHOCTH MacTepCTBa, TPYI0It00ue;

FOTOBHOCTh K AaKTUBHOW JIEATEIIBHOCTH TEXHOJOTHYECKOU 51 COLMAJIbHON
HaIpaBJICHHOCTH, CIIOCOOHOCTh HWHUIIMUPOBATH, IUIAHUPOBATH M  CAMOCTOSITEJIHHO BBITIOJHSATH
TaKyIO IEATEILHOCTB;

WHTEpPEC K pa3lIudHbIM cdepaM TPOPECCHOHATHHON EATEIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIM BBIOOp Oymymiei mpodeccuu U peann30BHIBATh COOCTBEHHBIC KU3HCHHBIC TIJIAHbI,

TOTOBHOCTh U CIIOCOOHOCTH K 0OPa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSIKEHUH BCEH KU3HU;
7) PKOJOrHYecKOro BOCIUTAHUS:

9KOJIOTUYECKH I1€JI€CO00pa3HOE OTHOIIEHHE K TPHUPOJIE KaK WCTOYHUKY JKH3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;

MTOBBILLICHHE YPOBHS JKOJIOTUYECKON KYJbTYpPHI: npuodpeTreHne OMbITa
IJIJAHUPOBAHMS MOCTYIIKOB M OLEHKH MX BO3MOXHBIX IMOCIEACTBUN I OKPYKAIOIIEH CPEJIbI;

OCO3HaHHE TJI00AJbHOIO XapakTepa OHKOJOTWYECKMX MpoOjeM W TMyTedl UX pelleHus;

CrocoOHOCTh MCTIOJIb30BaTh MpUOOpeTaeMble MPU W3y4eHUH OWOJIOTMU 3HAHUSA U YMEHHUS IpU
pelieHnn mpoOsieM, CBSI3aHHBIX C PaLMOHAIBHBIM IPUPOJOIONIB30BAHUEM (COOMIOJCHHE  MPaBHUII
MOBEJICHUsSI B IPUPOJE, HANPABICHHBIX HA COXPAaHEHHE PAaBHOBECHS B DKOCHUCTEMAX, OXpaHy
BHJIOB, KOCHCTEM, OHOChepbl);

AKTUBHOE HENpUATHE JCHUCTBUM, NPHUHOCALNIUMX BpPEI OKpYKAroUed NPUPOJHOUN cpexe,
YMEHHE TPOTrHO3UPOBATH HEOIArONpHUSATHBIE HSKOJIOIMYECKHEe MOCIEACTBUS MPEIIPUHUMAEMBIX
JEUCTBUM U MpeIOTBpalaTh UX;

HaJM4Me€ pPa3BUTOrO  HKOJIOTMYECKOTO  MBIILIEHUS, HSKOJIOTMYECKOM  KYIbTYphl, OINbITA
NEATENbHOCTH  JKOJIOTMYECKOM  HANpaBJICEHHOCTH,  YMEHUS  PYKOBOJCTBOBAaTbCA HUMHU B
[03HABATEJIbHOM, KOMMYHUKATUBHOW W  COLMAIBHOM MPAKTUKE, TOTOBHOCTHM K Y4acTHIO B
MPAKTUYECKON JeATEIbHOCTH 3KOJOTUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOrO MO3HAHU:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAykKu U OOIIECTBEHHON MpaKTUKHA, OCHOBAaHHOTO Ha JAHANore KYJbTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOEr0 MECTA B MOJUKYIbTYPHOM MUDE;

COBEPILEHCTBOBAHUE SI3BIKOBOM M YWTATENbCKOM KYIbTYpPhl Kak CpeAcTBa
B3aUMOJCHCTBUS MEXIY JIIOAbMU U MO3HAHUS MUDA,

MOHUMaHHe Chenu(uKy OMONOTUM KaK HayKh, OCO3HaHusg €€ poilu B POPMHUPOBAHUU
panMoHaNIbHOTO Hay4HOTO MBIIUIECHHUS, CO3JaHUU LEJIOCTHOTO MIPEACTABJICHUS
00 OKpyXKalollleM MHUpE KaK O €IWHCTBE MPHUPOMbI, YeJIoBeKa W OOIIECTBa, B MO3HAHUH MPHUPOIHBIX
3aKOHOMEPHOCTEM W pelIeHHH MpoOJieM COXpaHEeHHs] MPHUPOIHOTO PaBHOBECHS,

yOSXKIEHHOCTH B 3HAYUMOCTH Oouooruu JUTSt COBpPEMEHHOM LUMBWIA3AIIH:
obecrieueHus HOBOTO YPOBHS pa3BUTHS MEJULHHBI, co37aHue MEePCIIEKTUBHBIX
OMOTEXHOJIOTH, CIOCOOHBIX pellaTh pPEeCypCHble MpOoOJIeMBbl pPa3BUTHS YEJIOBEYECTBA, MOUCKA
myreil  BbIXOJa W3 TJIOOANBHBIX OKOJOTHMYECKMX MmpobieM W obOecredeHHs] Mepexoja K
YCTOMYMBOMY  Pa3BUTHIO,  pAlMOHAIBHOMY  MCHOJIb30BAaHUIO  MPUPOJHBIX  PECYpCOB U
(hOpMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B TIOMYYEHUU OHOJIOTUYECKMX 3HAHWW B TIIENISX TOBBIMICHUS OOIICH



KYJIbTYpbl,  €CTECTBEHHO-HAyYHOH TI'pPaMOTHOCTH, KaK COCTaBHOW  4YacTH (PYHKIIMOHAILHOU
IPaMOTHOCTH oOyuarouuxcs, dopmupyemoii IpU  U3YYEHUH
OnoJIOruu;

MOHUMaHUE CYITHOCTH METOJI0B TIO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIOCOOHOCTH
HCII0JIb30BaTh MOJy4aeMble 3HAHMS JJI aHalIM3a U OOBSICHEHUS SIBJICHUH OKpYXKAaloIIero Mupa |
IPOUCXOAAIIMX B  HEM  W3MEHEHWI, YMEHME JejlaTb OOOCHOBAHHBIE 3aKJIIOUEHUS Ha
OCHOBE HAay4YHBIX ()aKTOB M HMMEIOUINXCS JaHHBIX C LEJbIO MOTYyYEeHUS JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CAMOCTOSITENIHHO UCIIOIB30BAaTh OMOJIOTMUECKUE 3HAHUS JIJIS PEIICHUs TPOOJieM B
peaJIbHBIX KU3HEHHBIX CUTYaLIUAX;

OCO3HaHUE LIECHHOCTHU HaydHOH  JEATEIbHOCTH, TFOTOBHOCTh OCYLIECTBIIATh
IIPOEKTHYIO U MCCIIEI0BATENbCKYIO AESTEIbHOCTh HHIUBUYAIbHO U B TPYIIIIE;

TOTOBHOCTB M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMO00Opa30BaHUIO, K aKTUBHOMY
MTOJIYYEHHUIO HOBBIX 3HAHUM MO OMOJIOTUH B COOTBETCTBHUHM C KM3HEHHBIMU NOTPEOHOCTAMMU.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHble  pe3yabTaThl  OCBOEHHUs ydeOHOro mnpenmera «bHonorus» BKIHOYAIOT:
3HaUMMBble IS bopmMupoBaHus MHPOBO33pEHUS oOy4aromxcs

MEKIUCIHUIUIMHAPHBIE  (MEKIpEJAMETHbIC) —OOIIEHAYYHbIE TOHSATHS, OTPAKAIOIIHE [[EJIOCTHOCTh

Hay4HOM KapTHHBI MHpa U cleuru(UKy METOJ0B MO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKax

(BerecTBO, PHEPrusi, SBJICHHE, MPOIECC, CHCTEMA, HAYYHBIN (aKxT, [PUHIMUI, THUIIOTE3A,

3aKOHOMEPHOCTh,  3aKOH, TEOpHsI, HCCIIECIOBAaHNUE,

HAONIOJICHUE, WM3MEpPEHHUe, OKCIEPUMEHT W JPYruX), yHHBEpCaJbHbIC YydeOHbIC JCHCTBHS

(mo3HaBaTeNbHBIC, KOMMYHHUKATHBHBIC,  PETYJISATHBHBIC), O00CCIEUHUBAIOIINEC dbopmupoBanue
G yHKIMOHATBHOM TPaMOTHOCTH U COUMAILHON KOMIIETCHIINU

00yJarommxcs, CroCcoOHOCTh o0 yJarommxcs WCIIO0JIb30BaTh OCBOCHHBIE

MEXKIUCIUTUINHAPHBIC, MHPOBO33PEHYECKUE 3HAHWA W YHHBEpPCAIbHBbIC y4eOHBIC NEHCTBUS B
MO3HABATEJIbHOW M COLIMAIbHOM MIPaKTHKE.

ITo3naBaTe/ibHbIE YHUBEPCAJbHbIE yUueOHbIe neiicTBUsSI ba3oBbie
JornuecKue neicTBus:

CaMOCTOSITeNIbHO (GOPMYIUPOBATh U AKTYaJIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHHU 3HAHUHA MPHEMBI JIOTMYECKOTO MBIIUICHUs (aHANW3a, CHHTE3a,
CpaBHEHUsI, KIIaCCU(PUKAIIUK, 0000IIEHH ), PACKPbIBATh CMBICI OHOJIOTHUECKUX TOHITHI  (BBLACIATH
WX XapakTepHblE MPU3HAKU, YCTAHABIMBATH CBA3U C JPYTUMHU MOHATHIMH);

OTIpENIENSTh LIETH IeATEIbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPHU UX JOCTHXKEHUSI, COOTHOCUTh
pE3yAbTaThl JESTENLHOCTHU C MOCTABICHHBIMU LEISIMU;

WCIOJIb30BaTh OMOJIOTUYECKUE MTOHATHS IS OOBbsICHEHUSI (DAaKTOB U SBJICHUM KUBOW MIPUPO/IBI;

CTPOHMTDH JIOTHYCCKUE PACCYKICHUS (MHIYKTHBHBIC, JCAYKTHBHBIC, MO AHAJOTMH), BBISBIATH

3aKOHOMEPHOCTH U TPOTHUBOPEUHUS B paccMaTpUBaeMbIX SIBJICHUSX,
(bopMynupOBaTh BHIBOJABI M 3aKIIOUCHUS;

MPUMEHSATh CXEMHO-MOJEINIbHBIE CpPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOIIIEHUH B H3Yy4aeMbIX OHOJOTHMUECKUX OOBEKTax, a TaKke MPOTUBOPEUUIl pa3zHOrO poja,
BBISIBIICHHBIX B Pa3IMYHBIX HHPOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUJIaH pelIeHHS MNpoOieMbl ¢ y4€TOM aHalM3a HUMEIOIINXCS
MaTepUalbHbIX 1 HEMATEPUATILHBIX PECYPCOB,;

BHOCUTh KOPPEKTHBBI B JI€ATEIBLHOCTb, OLEHUBATh COOTBETCTBUE pPE3YJbTATOB LIEISM,
OLICHUBATh PUCKHU MOCIEICTBUN NEATEIbHOCTH;

KOOPAMHUPOBATh W BBITIONHATH pa0bOTy B YCIOBUSX PEATLHOTO, BUPTYAJIbHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIILJICHHE TP PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBble nccienoBarejbCcKue 1eHCTBHA:
BJIQJIETh HAaBBIKAMMU y‘-Ie6HO-I/ICCJIeI[OBaTeJIbCKOI7I U TPOEKTHOM JEATEIbHOCTH, HABBIKAMU



paspenieHus mpodsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB
pCHICHHA IPAKTHYCCKUX 3aJa4d, NPHUMCHCHUIO PaA3JIMUYHBIX MCTOAOB IMO3HAHUA,

HCIIOJIb30BaTh PAa3JIMYHBIC BHJAbLI ACATCIIBHOCTH 1O IMOJIYYCHHUIO HOBOI'O 3HAHUA, C€Iro
HUHTCpIIpETallu, HpeOGPaSOBaHI/IIO U IMPUMCHCHUIO B y‘I€6HBIX CUTyaluAax, B TOM YUCIIC IPpHU CO3JaHNHN
y‘-IG6HLIX 1 COLIMAJIbHBIX HpOGKTOB;

(¢bopMUPOBATh HAYYHBIH THI MBIIUICHHUS, BJIAJACTh HAYYHOW TEPMUHOJIOTHUEH, KITFOUEBHIMU
IIOHATHUAMMU U METOJaMHU,

CTaBHUTH U (DOPMYIIMPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIIbHON JICATEIIEHOCTH U KU3HESHHBIX
CUTYallHX,

BBIABJEATH IMIPUYMHHO-CICACTBCHHBIC CBA3U U AKTYAJIM3UPOBATH 3a4ady, BbIABUTI'aTh THUIIOTE3Y eé
PCHICHHA, HAXOAUTb aprymCeHTBI IJId AO0Ka3aTCJIbCTBAa CBOUX yTBCp)KIICHPIfI, 3a4aBaTb MapaMeTpbl U
KPUTEPUU PELIECHHUS;

AHAIIM3HUPOBATL IMOJMYUYCHHBIC B XOJA€ PCHICHUA 3ada4yu pE3yIbTaThbl, KPUTHUYCCKU OLICHUBATH
X JOCTOBCPHOCTD, ITPOTHO3UPOBATH H3MCHCHHEC B HOBBIX yCJ'IOBI/ISIX;

AaBaTb OLICHKY HOBBIM CUTYyallUsAM, OLICHUBATDH HpI/I06p€TéHHI>II\/'I OIIBIT, OCYHICCTBJIATH

LeJIeHANIPaBICHHBIN MOUCK TIEPEHOCA CPEJICTB U CIIOCOO0B JCHCTBUS
B MPOECCUOHATILHYIO CPENY;

YMETh TMNCPECHOCUTL 3HAHUA B TIIO3HABATCIBHYHO MW MPAKTHYCCKYIO o0jacTu
KHU3HEACATCIIBHOCTH,

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00acTel;

BBIIBUT'aTh HOBBIC UJICH, IPEJIAraTb OPUriHAJIBHBIC ITOAXOAbI U PECIICHUS, CTABUTH HpO6J'IeMI)I u
3a/1auM, JOMYCKAIOIINE aTbTEPHATHUBHBIE PEIICHUSI.

Pabora ¢ ungopmanmeii:

OPHUEHTHUPOBATBCS B pa3NUUYHBIX HCTOYHHMKAX wuHGopMaiuu (TeKCTe y4eOHOTO MOCoOus,
HayqJHO-TIOMYJISIPHOW JIUTEpaType, OMOJOTHMYECKUX CJIOBAPSAX M CIPABOYHUKAX, KOMITHIOTEPHBIX
0a3ax JaHHBIX, B Wurepuere), aHaJM3UPOBATh nHpopmaruio
pa3sIUYHBIX BHJAOB W (POpPM TPEACTaBICHHUS, KPUTHYECKH OIIEHWBAaTh €€ JOCTOBEPHOCTh U
HETIPOTHBOPEYUBOCT;

(hopMyaupOBaTh 3aMpPOCHl M TPUMEHSTh Pa3JIMUHbBIE METOJIBI TIPU TTOUCKE B 0TOOPE
Oounosornueckor nH(GoOpMaIu, He0OXOIMMOM TSI BHITIOJTHEHHS YU4eOHBIX 33/1a4,

npuooOpeTaTh OIIBIT HCIO/Ib30BaHUs WH()OPMAITMOHHO -KOMM YHHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO HCIIOJIB30BAHUS Pa3IMYHBIX MOMCKOBBIX
CHCTEM;

CaMOCTOATEJILHO BBHIOMPATh ONTUMAIIbHYIO (POpMY MpeacTaBiICHUs OMOJOrHYECKON HHPOPMAITHH
(cxembl, rpadMKH, THArpaMMBbI, TaOJIMIIbI, PUCYHKH U JIPYroe);

WCIIOb30BaTh HAYYHBIH S3BIK B KAa4yeCTBE CpEACTBA MNpU padoTre ¢ OMOJOTHYeCKOU
nHpopManuen: NPUMEHATh XUMHUYECKHE, (U3MYECKHE M MaTEeMaTHYeCKUEe 3HAaKH W CHMBOJIBI,
dbopmynbl, a0OpeBuaTypy, HOMEHKIATypy, HCIOJb30BaTh M  MPEOOpPa3OBBIBATH  3HAKOBO-
CUMBOJIMYECKHE CPEJCTBA HATJISITHOCTH;

BJIQJICTh HABBIKAMHU pACIO3HABAaHUSA W 3alIUThl WHGOpMaIu, WHHOPMAIIMOHHON
0e30MacHOCTH JUYHOCTH.

KoMMmyHnKaTHBHBIC YHHBepcaabHbIe y4eOHbIe gelicTBHA O0menne:

OCYIIECTBIATh KOMMYHHMKAIlMM BO BceX c(epax >KU3HU, AaKTUBHO Yy4acTBOBAaTb B JMaiore
WK JHCKYCCHH IO CYIIECTBY OOCykaaeMoil Tembl (YyMEHHE 3aaaBaTh BOIPOCHI, BBICKA3bIBATh
CYXKJIEHUSI OTHOCHUTEJIBHO BBINIOJHEHMSI NPEAIaracMon 3ai1adi,
YUUTBIBATh MHTEPECHI U COTJACOBAHHOCTH MO3ULMHA APYrUX YJACTHUKOB JHAJIOTa UM JUCKYCCHH);

pacro3HaBaTh HeBepOabHbIE CpelcTBa oO1ieHus, MIOHUMATh 3HAYEHUE
COLMAJIBHBIX 3HAKOB, MPEANOCHIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CUTYallMid, YMEThb CMAr4arh
KOH(JIMKTBI U BECTH TIEPETOBOPHI,

BJIAJIETh PA3JIMUYHBIMH croco0amMu OOIIEHUS W B3aUMOACUCTBHUS, ITOHMMAaTh HaMEpPEHHUs
APYruX JIOAeH, TMpOSIBIATH YBAXHUTEIbHOE OTHOIIEHHWE K COOECEHHKY U B KOPPEKTHOH (opme
(bopMynupoBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHMSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.



CoBMecTHAas 1eSITeIbHOCTD

MOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHHON U MHIMBUAYAIbHON pabOTHI P peIICHUH
Onosornyeckoil mpodsieMbl, 000CHOBBIBATH HEOOXOJMMOCTD TPUMEHEHHSI TPYIIOBBIX (hOpM
B3aMMO/ICHCTBUS NIPU peIIeHUH YyueOHOH 3a1a4H;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JICHCTBUI C YYETOM OOIIMUX HHTEPECOB U
BO3MOXKHOCTEHN Ka)KJIOTO YIEHA KOJJIEKTHBA;

MPUHUMATh LEIM COBMECTHOM JEATENIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JEHCTBUS
10 €€ JOCTH)KEHMIO: COCTABIIATH IUIAH JACUCTBUM, PACHpPEIENATh POIM C YUETOM MHEHUM YJaCTHHKOB,
00CYX/1aTh PE3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAa4E€CTBO CBOEr0 BKJIAJa M KaXKJOr0 YJaCTHHUKAa KOMaHAbl B OOLIUH pe3ysbTaT
10 pa3paboTaHHBIM KPUTEPUSIM,;

npeiaraTh HOBBIE  TNPOEKTHI, OLICHUBATh uiaeu ¢ IO3MLHUHU HOBU3HBI,
OpPUTMHAJILHOCTH, MPAKTUYECKONW 3HAUUMOCTH;

OCYLIECTBJIATH MO3UTUBHOE CTPATErMYECKOE MOBEJACHHUE B PA3JIMUHBIX CHUTYaLUAX, IPOSIBIATH
TBOPUYECTBO U BOOOpakeHue, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble YHHBepCaibHbIe YueOHbIE A€l CTBUS
Camoopranuzaums:

HCIIOJIH30BaTh OHMOJIOTMYECKHUE 3HAHHUS JJIs1 BBISIBJICHUS HpO6J'IeM H UX PCUHICHHUA B
JKU3HCHHBIX U yqe6HBIX CI/ITyaHI/IHX;

BI)I6I/IpaTI) Ha OCHOBE OHOJIOTMYECKHX 3HAHUI OCJICBBIC W CMBICIIOBBIC YCTAHOBKHM B CBOHX
JEUCTBUSIX W TMOCTYNMKaxX IO OTHOWIEHHIO K JKUBOM MPHUPOJE, CBOEMY 3I0POBBIO M 3J0POBBIO
OKpPYKAIOIIHUX;

CaMOCTOATCIIBHO OCYIICCTBIIATDH IMMO3HABATCJIbH YIO JACATCIIBHOCTD, BBISIBJIAATH
npoOiaemMbl, CTaBUTh W (QOPMYIHpPOBAaTH  COOCTBEHHBIE  33Jadyd B 00Opa3oBaTEIbHOMN
NEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJTbHO COCTABJIATh IUIaH pelIeHUs MpoOJieMbl C y4€TOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUTECHU;

JIaBaTh OLICHKY HOBBIM CHUTYALIUSIM;

pacuupsTh paMK1 y4eOHOTO ITpeaMeTa Ha OCHOBE JINYHBIX MPEANOYTEHHII;

JenaTh OCO3HAHHBIM BBIOOpP, apryMeHTHPOBAaTh €ro, OpaTb OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBAThH MIPHUOOPETEHHBIN OIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO M MPOSIBICHUIO MIMPOKOW 3PYAMIIMM B Pa3HbIX 001acTAX
3HaHWH, TIOCTOSHHO TIOBBIIIATh CBOM OOpa30BaTENbHBIH M KYIbTYPHBIN YPOBEHb.

CaMOKOHTP 0JIb:

J1aBaTh OLICHKY HOBBIM CHUTYallUsM, BHOCHTb KOPPEKTHUBBl B JEATEIBLHOCTH, OLICHUBAThH
COOTBETCTBUE PE3YNITATOB LIETSIM;

BJIAJICTh HaBBIKAMU I103HABATENbHON peQIIEKCUM KaK OCO3HAaHHUS COBEpIIAEMbIX JEHCTBUH U
MBICIIMTENbHBIX MPOLECCOB, UX PE3YyIbTaTOB U OCHOBAaHUM, HCHOJb30BaTh MPUEMBI peduIeKCUu s
OLIEHKU CUTYaIlH, BbIOOpA BEPHOI'O PELICHHUS;

YMETb OLIEHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO; IPUHUMATh

MOTHBBI ¥ @pT'yMEHTHI APYIUX [P aHATIM3E Pe3yIbTaTOB JEATEIbHOCTH.

IIpunsTue cedst m Apyrux:

MIPUHUMATh ce0sl, TOHUMasi CBOM HEIOCTATKU U JOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U apT'yMEHTBI IPYIUX MIPU AHAIN3E PE3YJIbTaTOB ACATEIbHOCTH; IPU3HABATh

CBOE IPaBO U MPABO JPYTUX Ha OIIHOKY,

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP € MO3ULIMH APYrOTO YEIOBEKa.

HNPEIMETHBIE PE3YJIBTATbHI

IIpeamerHble pe3ynbTaThl ocBoeHus mnporpammbel COO mo Ouosorun Ha 06a30BOM YpOBHE
BKJIIOYAIOT crienuduueckue s ydyeOHoro mnpeamera «buosorusy HaydHble 3HAHWSA, YMEHHS

u CIIOCOOBI JEeNCTBUM 0  OCBOCHHIO, UHTEPIPETALUN U

npeoOpa3oBaHUIO 3HAHWM, BHIBl JACATEIBHOCTH IO TOJY4EHUIO HOBOTO 3HAHUS W IPUMEHEHHUIO



3HAaHUHA B PA3IMYHBIX y‘-Ie6HBIX CUTyaluax, a TakKKC B PCAIbHBIX XU3HCHHBIX CHUTYaAllUAX,
CBSI3aHHBIX ¢ Owonormeil. B mporpamme mnpenMeTHBIC pPe3ylbTaThl MPEACTABICHBI MO TOAaM
oOyueHwus.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHoTo npeamera «buonorus» B 10 kiacce 10mKHBI
OTpa)KaTh:

c(OPMHUPOBAHHOCTh 3HAHW O MECT€ W pOJM OWOJIOTUM B CUCTEME HAYYHOTO 3HAHHA
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KApPTHHBI MHpa U
HAay4HOIO0 MHUPOBO33PEHMS, O BKJIAQJ€ POCCUNUCKUX U 3apyOexHBIX Y4EHBIX-OMOJIOrOB B

pasBuTHE ouosoruu, (G yHKIMOHATIbHON IPaMOTHOCTH YeJI0BEKa
JUIS pellieHus )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpblBaTh COAEpKaHHE OHOJOTMYECKMX TEPMUHOB M TMOHATUN: >KU3Hb, KIIETKA,
opranusM, Mmeraboim3M (OOMEH BEHISCTB M IPEBpaIllCeHHE SHEPruu), roMeocta3 (caMmoperyisius),
YpOBHEBas OpraHu3alus YKUBBIX CHUCTEM, caMOBOCIIpou3BeJieHHe  (pernpoayKuus),
HACJIEJICTBEHHOCTh, U3MEHUYHBOCTh, POCT U Pa3BUTHE;

YMEHHE WU3JaraTb  OWOJIOTHUYECKHE Teopuu  (KJIETOYHas, XpPOMOCOMHasl, MyTal[MOHHAs,

ICHTpaJIbHAs JIOrMa MOJICKYJIIpHO# Ouosioruu), 3akonsl (I'. Mennens,
T. Moprana, H.1. BaBuioBa) u ydeHus (0 IIEHTpax MHOTOOOpa3usi U MPOUCXOKIACHHS KYJIbTYPHBIX
pactenuit H.W. BaBuioBa), omnpenensiTh TrpaHHIbI HX MPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHE BIIAQJIETh METOJaMH HAydHOTO TO3HAHHWA B OHOJOrMM: HAOMIOIEHUE U
OMMCAaHUE >KUBBIX CHCTEM, IMPOLIECCOB U SBICHUN, OpraHu3alUs U MpPOBEACHUE
OMOJIOTHUECKOTO JKCIEPUMEHTA, BBIJIBI)KEHHE THUIIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEX]IY

HCCIIeTyeMbIMU BEJIMYMHAMU, 00BsICHEHHE MOJIY4EHHBIX Pe3yabTATOB,
WCIIOJIb30BAaHHBIX HAy4YHBIX TMOHSTHUM, TEOPUH M 3aKOHOB, YMEHHE JellaTh BBIBOJBI Ha
OCHOBaHHH TOJTY4EHHBIX PE3YyJIbTATOB;

YMEHHUE BBIACHATh CYIICCTBCHHBIC IPU3HAKUH BHPYCOB, KJIETOK IIPOKapUOT U

JYKapHOT, OJIHOKJIETOYHBIX U MHOTOKJIETOUYHBIX ~OPraHHU3MOB, 0COOEHHOCTHU
MpoleccoB. OOMEHa BEIIeCTB M IMpPEeBpalleHUs SHEPruu B KieTKe, (OTOCHHTE3A,
IJIaCTUYECKOTO u JHEPreTUIecKOro oOMeHa, XEMOCHHTE32, MUTO3a,
Melo3a, OILIOI0TBOPEHMUS, pa3MHOEHUH, UHAUBUAYAJHHOTO Ppa3BUTHUS ~ OpraHu3Ma

(oHTOrEHE3);



YMEHHE TMPUMEHATh TMOJy4YEeHHBbIC 3HaHHUS I8 OOBSCHEHHS OHOJOTMYECKHUX MPOLECCOB U SIBICHHM, ISl NPUHATHS MPAKTHYECKUX PEIICHHHA
B IOBCEJHEBHOW JKM3HU C IIeNbl0 o0ecrieyeHns 0e30MacHOCTH CBOETO 3[J0POBbsSI M 370POBbSI OKPYKAIOIIUX JIFOJCH, COONIOJCHUS HOPM T'PAMOTHOTO
MOBEJICHUS B  OKpYKaloIed MNPHUPOTHOW  cpele, MOHUMaHWE HEOOXOJAMMOCTH WCIOJb30BAaHUS JOCTH)KCHHH COBPEMEHHOW OHOJOTHH H
OMOTEXHOJIOTHH /ISl pAllMOHAIIEHOTO TIPUPOAOTIONH30BAHUS;

YMEHHE pellaTh AJIEMEHTapHblE T€HETUYECKHE 3a/a4yd Ha MOHO- M JUIHMOpPHUJIHOE CKPELIMBAaHUE, CLEIJICHHOE HAaclelI0BaHUE, COCTaBIATh
CXeMBI MOHOTHOPHIHOTO CKPEIIMBAHUS JIIsl IPEICKa3aHMs HACIECAOBAaHUS MPHU3HAKOB Y OPTaHU3MOB,

YMEHHUE BBIIOJHATH J1a00paTOpHbIE U MpaKTUYeCKue paboThl, cOOMI0AaTh IpaBuia pH padboTe ¢ ydeOHBIM U JIaOOPaTOPHBIM 000PYIOBaHUEM;

YMEHHUE KPUTHYECKH OLICHMBAaTh 1  HMHTEPIPETHPOBATh MH(OPMALIMIO OMOJIOTUYECKOTO COJIEP’KaHUs, BKIIIOUYAIOUIYIO TICEBIOHAaYyYHbIE
3HAHHWS W3 Pa3UYHBIX HMCTOYHMKOB (CpeacTBa MaccoBOM — MH(OpMAlWHM, HAYyYHO-TOMY/ISPHBIE  MaTepualibl), ITUYCCKUE ACIIEKTBI
COBPEMEHHBIX  HCCIICIOBAaHUN B OuonoruM, MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbBIE IMHUCbMEHHBIE M YCTHBIE COOOIIEHMs, 0000mIast OMOJOrHUYEeCcKyl0 MH(POPMAIUIO0 U3 HECKOJbKUX HCTOYHHUKOB,
IPaMOTHO HCHOJb30BaTh MOHATUITHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS y4eOHOT0 npeaMera «buosnorus» B 11 k1acce 10KHBI OTpaXxarh:

c(OPMUPOBAHHOCTh 3HAHUW O MECT€ M POJIM OUOJOTHM B CHCTEME HAaydHOIO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU COBPEMEHHOM
€CTeCTBEHHO-HAyYHOW KapTHUHBI MUpPA M HAay4HOTO MHUPOBO33PEHHUSA, O BKJIA/J€ POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-OHMOJOrOB B pa3BuTHE

ouosoruu, (b yHKIIMOHATTBHON rPaMOTHOCTH YyeJloBeKa Ui peleHus >KU3HEHHbIX 3a/1a4;

YMEHHE pPacKpbIBaTh COJEpKaHHE OUOJOTHYECKMX TEPMUHOB WM TOHATUMN: BUJ, HOMYJSAIUS, TEHO(MOHI,  SBOJIONUS,  JBUXKYIIUE

CHUJIBI (dpaxTopsr) 9BOJIIOINH, TPUCTIOCOOIEHHOCTD OpraHu3MoOB, BHJI000pa30BaHHE,  HSKOJIOTHYECKHE
(bakTOpbl, SKOCUCTEMA, MPOAYLIEHTHI, KOHCYMEHTbI, PEAYLIEHTHI, LEMU MUTAHMs, HKOJIOTHYecKas mupamMuaa, ouoreorneHos, 6uocdepa;

YMEHHUE H3JIaraTh OuoJioruueckue Tteopur (3BoimoronHas teopust Y. JlapBuHA, CHHTETHYECKAas TEOPUS  SBOJIOIMH), 3aKOHbI U
3akoHOMepHOCTH  (3apojsiieBoro cxogactBa K.M. bBopa, uepemoBaHus TlaBHBIX HampasicHuii W nyreid ssomonud A.H. CeBeprioBa, ydeHHsS
o 6uocepe B.U. BepHamckoro), onpeaesisaTh I'PaHUIBI UX MPUMEHHUMOCTH K XXHBBIM CHCTEMaM;

YMEHHE BIQJIeTh METOJaMH HAaydyHOTO TO3HAHWA B OHOJIOTMU: HaONIOJEHHE U ONKMCAHHWE JXUBBIX CHCTEM, IPOLECCOB U SBICHUM,
OpraHu3alvsi ¥ TMpOoBeIeHUE OUOIOTUYECKOTO SKCIEPUMEHTa, BBIJIBWKEHHE THUIOTE3bl, BBISABICHHE 3aBUCHMOCTH MEXKIYHCCIEIYEMbIMU

BEITMUYMHAMHY, 00BsICHEHHE NOJIYICHHBIX  PEe3y/IbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTUN, TEOPUH U 3aKOHOB, YMEHHUE
JenaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB,;

YMEHHUE BBIIENATh CYIIECTBEHHbIE TPU3HAKH CTPOCHHSI OHOJOTMYECKHMX OOBEKTOB: BHJOB, TMOMYISALUUN, MPOIYIEHTOB, KOHCYMEHTOB,
PENYLEHTOB, OMOreoLeHO30B M HKOCHUCTEM, OCOOCHHOCTH MPOLIECCOB. HACIEACTBEHHOM H3MEHUMBOCTH, €CTECTBEHHOIO OTOOpa, BHJI000pa3oBaHu,
MPUCIIOCOOTIEHHOCTH OPTaHNU3MOB, JAEUCTBUS SKOJOTHYECKUX (PAKTOPOB Ha OpraHU3Mbl, IE€peHOca BEUIECTB M IOTOKAa SHEPrMM B HKOCUCTEMAX,
AHTPOIOT'eHHBIX U3MEHEHHUH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOI€OXMMHUYECKUX LIUKIOB B Ouocdepe;

YMEHHE TMPUMEHATh TMOJYy4YEeHHbIE 3HAHUS I OOBACHEHMS OHOJOrMYECKHUX MPOLECCOB U SBICHUMN, JUISl IPUHATHS MPAKTUYECKUX PELICHUN
B TMOBCEIHEBHOM XHU3HH C LIENbI0 oOecriedeHus: 6€30MacHOCTH CBOETO 3/I0POBbsI U 3/I0POBbS OKPYXKAIOIIMX JII0/IeH, COOMIONEHUsT HOPM  TPaMOTHOTO
MOBEJCHUS B  OKpYXarolled MNpUPOAHOM  cpeae, MOHUMaHHE HEOOXOJUMOCTH UCIOJIB30BaHUS JIOCTH)KEHUN COBpPEMEHHOW OHONOTHU IS
panMoHaIbHOTO IPUPOOTIONb30BAHHUS;

YMEHHME pellaTh 3JeMEHTapHble OMOJIOTHYECKHE 3aJ[ayl, COCTABJIATH CXEMbI IEPEHOCA BEIIECTB U SHEPTUU B SKOCUCTEMaxX (LIeMU MUTaHUA);

YMEHHE BBITNOJHATH Ja00paTOpHbIe M MPaKTUYecKue paboThl, cOOMI0NaTh MpaBUia Ipu paboTe ¢ yueOHBIM U JJab0opaTOpHBIM 000PYIOBAHUEM;

yMEHHE KPUTHYECKH OLICHUBATh U MHTEPOpPETUPOBATH uHPOpMALMI0 OHMOJIOTHYECKOTO  COJIEPXKAHMs,  BKIIOYAIOUIYIO



NICCBJIOHAYYHBIC 3HAHUS W3 PAa3JIMYHBIX HMCTOYHUKOB (CpeicTBa MaccoBOi HMH(MOpPMAIMK, HAYJHO-TIOMYJISIPHBIC MaTepHalbl), PacCMaTPUBATh
ry100abHBIE SKOJIOTUYECKHUE TPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIICHHUIO K HUM COOCTBEHHYIO MTO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOILICHHMs, 0000mIast OMOJOTHYECKYI0 WH(POPMALMI0 U3 HECKOIBKHX HCTOYHHKOB,
IPaMOTHO MCIIOJIb30BaTh NOHATUNHBIN armapat OMOJOrUH.

TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Haumenosanue
Ne pa3ziesioB U TEM Kommuectso [IporpammHoe coaepkanue OCHOBHBIE BUJIBI JESITEIHLHOCTH
/i y4e0HOTO MpeaMeTa 4acoB 00yJaroIIMXcs

Tema 1. Buosorusi Kak Hayka




11

Bbuonorus B cucreme
HayK

buonorus kak Hayka. CBs3u 61os0rMHM €
00IIeCTBEHHBIMH, TEXHUYECKHUMH U AP YTUMHU
€CTEeCTBEHHBIMU HayKamH, (puocodueii,
PEIUTHen, STUKOU, ICTETUKON U IIPABOM.

Ponb Ouosorun

B (OpPMHUPOBAaHUH COBPEMEHHOW HAy4HOMU
KapTuHbI Mupa. Crucrema OMOJIOTUYECKUX HAYK.
Hemoncmpayuu:

Ilopmpemwi: Y. lapBun, I'. Mennens, H. K.
Konbuos, . Yorcon u ®@. Kpuk. Tabauywt u
cxembl: «MeToJIbl TO3HAHUS KUBON TPUPOIBI»

PackpeiBath copepkaHue TEPMUHOB U TIOHSTHA:
Hay4YHOE MUPOBO33pPEHUE, HAyYHAasl KApTUHA
MHUpa, HAYYHBIA METOJI, TUIIOTE3a, TEOPHS,
METObl UCCIICAOBAHUS.

XapakTepr3oBaTh OMOJIOTHIO KaK HAYKY, €€
MECTO M POJIb CPEIH APYrUX €CTECTBEHHBIX
Hayk. [lepeuncnsaTe pa3aesnsl OHOJIOTHH B
COOTBETCTBHUE

¢ o0ObexTamu u3ydeHus. HazpiBaTh
BaYKHEWILINE OTPACITH

OMOJIOTHYECKUX 3HAHUN U 3a1a4H,

crosimue nepes ouonoruen XXI B.

1.2

MeTtoanl mo3HaHug
YKUBOU MPUPOIbI

Meto/1bl TO3HAHUS KUBOUW TTPUPOIBI
(mabioieHre, SKCIIEPUMEHT, OTMCaHue,
W3MEpPeHHe, Kiaccuukaus, MoAeIMPOBaHHE,
CTaTUCTHYECKass 00pabOTKa JaHHBIX).
Hemoncmpayuu:

PackpeiBath copepkanue TEPMUHOB U
MOHATHI: HAYYHBI METOJ, METObI
HCCIICTOBAHMSA.

XapakTepru30BaTh OCHOBHBIC METOIbI
MTO3HAHMSI )KUBOW MPUPO/IbI: HAOJI0IEHNE,
AKCIIEPUMEHT, ONIMCaHNe, U3MEPEHHE,

Tabnuywl u cxemol: «MeTOABI TO3HAHUS
JKUBOW MPUPOIBD».

Jlabopamopnwie u npakmuueckue

pabomuwi:

[IpakTtrueckas pabota Ne 1. «Mcnons3oBanue
Pa3IMYHBIX METOJOB MPU U3YUCHUHU
OMOJIOTUYECKUX 00BEKTOBY

KJaccuuKaIus, MOJSIMPOBaHUE,
cTarucTuyeckas o0paboTKa TaHHBIX




Htoro gacos 110 TeMme 2

Tema 2. 7)KuBble cuCTeMbI U UX OPTaHU3AIUS

2.1 | Buosorunueckue 1
CUCTEMBI, TIPOIIECCHI U
WX U3YyICHHE

JXKussie cuctemMbl (OMOCHCTEMBI) KaK
npeaMeT u3ydeHus: ouosnoruu. OTinyuue
JKUBBIX CUCTEM

OT HEOPraHUYECKON IIPUPOIBI.

CaoiicTBa OMOCHCTEM U HX
pazHooOpasue.

YpoBHU OpraHu3auy OMOCHUCTEM:
MOJIEKYIISIPHBIN, OPTaHOUTHO -KJIETOYHBIH,
OPraHu3MEHHbIN, NOMYJISAIUOHHO-BUI0BOM,
9KOCUCTEMHBIH (OMO-TEeOICHOTHYECKHUT),
o6uocgepHbIil.

Hayxkwu, nzygarorue 6MOCUCTEMBI Ha
Pa3HBIX YPOBHSX OpraHU3aIlNH.
Hemoncmpayuu:

Tabnuywvl u cxemwvt:. «OCHOBHBIC
IPU3HAKKU KU3HUY, «YPOBHU

PackpbIBaTh copepkaHue TEPMUHOB H
HOHSTHI: CUCTEMa, OUOJIOTUYECKasi CUCTEMA,
9JIEMEHTBI CUCTEMBI, CTPYKTYpa OHOCHCTEMBI,
CBOMCTBA )KMBBIX CHCTEM, OOMEH BEIIECTB,
pa3MHOKEHHE, POCT, Pa3BHTHE,
HACJIeICTBEHHOCTh, U3MEHYHBOCTbD,
Pa3apaKuMOCTbh, SJHEPrO3aBUCUMOCTb, YPOBHH
OpraHM3aIy >Ku3HU (OMocucTeM).
XapakTepr30BaTh MPUHIIUIIBI OPraHH3AIUH
OMOCHCTEM: OTKPBITOCTh, BBICOKAS
YIOPSAI0YECHHOCTh, CAMOPETYJISIINS,
UePapXUUYHOCTb. [lepeunciiaTh YHUBEPCATbHbIC
CBOWMCTBA HMBOTO: STMHCTBO XUMUIECKOTO
COCTaBa, pa3IpaKUMOCTh, JBHKCHHE,
rOMeocTa3, pOCT M Pa3BUTHE,




OpraHM3alMU KUBOU IPUPOIBI».
Mopens monexynsr JTHK

HACJIeICTBEHHOCTb, N3MEHYNBOCTH,
aBoJIrOIHS (PUCITOCOOIeHUE

K M3MEHsAIIUMcs yenoBusm). IIpusoaurs
IIpUMepbl OUOCUCTEM PAa3HOTO YPOBHS
OpraHusalvi U CpaBHUBATDH IPOSABICHHUA
CBOMCTB KHBOI'O Ha Pa3HBIX YPOBHSX.
XapakTepHu30BaTh OCHOBHBIE IIPOIIECCHI,
MpOTEKAroIINe B OMOCUCTEMAX:

0OMEH BElECTB U IPEBpaIlCHNE

SHEPTUH, CAMOBOCIIPOU3BEICHHE,
camoperyssnus, pazsutue. CooonaTh
npaBmiIa OEPeKHOTO OTHOIICHHUS

K )KMBOU MpUpPOAE

Hroro yacos o teme 1

Tema 3. XuMHu4ecKHii COCTAB M CTPOEHHE KJIETK

U

3.1 | XuMudeckuii cocras 1
KIIeTku. Boma n
MHHEPaJIbHBIE COJTH

XUMUYECKUNA COCTaB KJIETKH.

XUMUYECKHUE PJIEMEHTHI:

MAaKpO3JIEMEHThI, MUKPOAJIEMEHThL. Boma

Y MUHEpaJIbHbIC BelllecTBa. DYHKIUU

BO/JIbl | MUHEPAJIbHBIX BEILIECTB B KJICTKE.
[Topnepxanue ocMOTHYECKOTO OasaHca.
Hemoncmpayuu:

Huaepammol. «PacnipeneieHne XUMHYECKUX
JJIEMEHTOB B HEXXUBOH IIPUPOJIEN,
«PacnpeneneHre XUMUYECKUX

PackpbiBaTh cojepikaHue TEPMUHOB U
MOHSATHU: DIIEMEHTHI-OHOT CHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI,
MUHEpaJIbHbIC BEIIECTBA, MOJICKYJIa

BOJIbI KaK JIUIIOJIb, BOJOPOJIHBIC CBS3H;
ruaApouIbHbIC U THAPO(HOOHBIC BEIIECTRA.
Jloka3bIBaTh €IMHCTBO AJIEMEHTHOTO COCTaBa
KaK OJTHO M3 CBOMCTB KUBOTO. PactpenensiTh
XUMHYECKUE IEMEHTHI 110 TPYIIaM B
3aBHUCHUMOCTHU




9JIEMEHTOB B XKUBOW mpupone». Tabauyst u
cxemvl. «Ilepnoanueckas Tadbauna
XMUMHUYECKHUX JIEMEHTOBY,

«CTpoeHHE MOJIEKYJIbI BOJABI)

OT KOJIMYECTBEHHOT'O MPEICTABUTEILCTBA B
OpraHu3Me; XapaKTepUu30BaTh POJIb OTJEIbHBIX
3JIEMEHTOB.

BhIABIATE CBSI3b MEXIY COCTaBOM,
CTPOEHUEM MOJIEKYJIbl XUMHUYECKOTO
COCIMHECHUSI U ero PYHKIUAMH B KIIETKE

3.2 | benku. CoctaB u benku. CoctaB u cTpoeHue OeNKoB. PackpeiBate copepxaHne TEPMUHOB U
CTpoeHHE OENKOB AMUHOKHUCIOTBl — MOHOMEpPHI OEJIKOB. MOHSTHI: OEJIKH, MOJIMMEPbI, MOHOMEDHI,
HezameHnMble 1 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKUCJIOTHI, IENTUAHAS CBSI3b, TOJUIIENTH,
AMUHOKHCIOTHBIA cOCTaB. YPOBHU CTPYKTYpPbl | AeHaTyparus. XapakTepu30BaTh OEJIKU Kak
0eKoBOI MOJIEKYIbI (IIepBUYHAs, BTOPUYHAS, KJIACC OPraHNYECKUX COEIUHEHUIH;
TPETHYHAsI U YSTBEPTUYHAS CTPYKTYpa). KJ1acCU(PUIIMPOBATH UX MO CTPOEHUIO
XUMHUYECKUE CBOMCTBA OEIIKOB. (rmoGynspHble U GUOPUILIAPHBIE OEKH),
buonornyeckue QyHKIUN OEIIKOB. MEePEeUYHCIIATh U XapaKTepu30BaTh (PyHKIIMU
Hemoncmpayuu: 0esKoB
Tabauyvt u cxemor. «CTpoeHue
MOJICKYITBI OCIIKa.
Obopyoosanue: CBETOBOM MHUKPOCKOTI,
MUKpOIIpenapaTsl
3.3 | ®epmeHTHI — depMeHThI — OHOJIOTHYECKUe PackpbIBaTh conepkaHue TEPMUHOB U
Ouosoruyeckue KaTaJn3aTopBbl. HOHATHUI: PepMEHTHI, aKTUBHBIHN LIEHTD,
KaTalnu3aTopbl Crpoenue GpepMeHTa: aKTUBHBIN LIEHTP, cyocTpaTHas crienu(pUIHOCTb, KOPEPMEHTHI,

cyoctpaTHas cnenuuuHocTh. KodepmeHTsI.
Burtamunel.

Otnuuust hepMeHTOB

OT HEOPraHWYEeCKHUX KaTaau3aTopoB.

OeNKM-aKTUBATOPBI U OEIKU-UHTUOUTOPBI.
VYka3bIBaTh OTINYUSA (PepMEHTOB
OT HEOPraHMUYECKUX KaTaIu3aTopoB.




Hemoncmpayuu:

Tabauywvl u cxemvl: «CTpoeHHE
dbepmeHTay.

Obopyodosanue: 000pyIOBaHUE IS
MPOBEACHUS HAOMIOICHUH, N3MEPEHUI,
9KCIIEPUMEHTOB. Jlabopamophuie u
npakmuueckue padomuol:
Jlaboparopnas pabota Ne 1. «3yuenue
KaTaJIUTHYECKON aKTUBHOCTU (PepMEHTOB (Ha
pUMepe aMUIIa3bl

WM KaTayasbl)»

OOBACHATH POJIb (PEPMEHTOB

B ()YHKIIMOHUPOBAHUU KUBBIX CUCTEM, B
MIPOMBIIIJICHHOCTH, B MEIUIINHE,

B IOBCEJHEBHON >KM3HMU 4EJIOBEKA

3.4

VraeBoapl. JIunmuanl

VYrneBobl: MOHOCaxXapu bl (TIHOKO3a, pubo3a
U JIe30KCHpr003a), mucaxapu sl (caxaposa,
JIAKTO3a) U MOJICaxapu bl (Kpaxmad,
TJTMKOTeH, 11eJUTI0I103a). bruosorndeckue
dbyHkuuK yrieBoaos. Jlunumasr:
TPUTIHLIEPUABL, POCHOIUTUIBI, CTEPOUIBI.
[M'aapodunsHO-THAPO()OOHBIE CBOMCTBA.
buonornyeckne GyHKIUU JTUTHIOB.
CpaBHeHHE YrieBOAOB, OEIKOB U JIMMTUOB KaK
UCTOYHUKOB SHEPruu. /lemoncmpayuu:
Tabnuywvl u cxemwvl. «YTICBOIbI»,

«JInmmaaey.

Obopyodosanue: 060pyIOBaHuE

PackppiBaTh cofepkaHle TEPMHHOB U
MOHSITHI: YrJI€BOAbI, MOHOCAXapH/Ibl,
Jcaxapuibl, MOJIMCaxapuabl, TII0K03a, pu0o3a,
ne30kcupu0o3a, caxaposa, JJakTo3a, MajibTo3a,
IeJUTIONI03a (KJIeTYaTKa), Kpaxmall, TINKOreH;
JIMITUIBI, TPUTIHIEPUIbI (KUPbI, Macia),
dochomunuapl, crepouipl. XapakTepr3oBaTh
VIJIEBOIbI, JIMIUJIBI KaK KJI1acC OpraHU4eCKUX
coenuHenuil. KinaccuduimpoBaTb yriieBoabl U
JUOHUABI IO CTPOCHUIO; IEPEUUCTATh (PYHKIIUU
VIJIEBOJIOB M JTUIUJIOB.

CxemaTtuuecku M300paxarb CTPOSHUE
MOJIEKYI YIJIEBOJIOB, JIUITUIOB




JUTSI IPOBEJICHUST HAOIIOICHU,
U3MEPEHUM, SIKCIIEPUMEHTOB

3.5 | Hykneunosie Hyxneunossie kucnorsl: [ITHKu PHK. PackpbiBath copep:kaHue TEPMHHOB U
KUCJIOTBL. AT® Hyxneotuasl — MOHOMEPBI HYKJIEMHOBBIX MOHSITHH: IE30KCUPUOOH YKIIEHHOBAS KUCIIOTA
kuciaot. Crpoenue u ¢pynkuuu JJHK. (AHK), pubonyknennoas kuciota (PHK),
Crpoenne u ¢pyaxun PHK. AT®: ctpoenune HYKJICOTHU], IOJIMHYKIICOTUIHAS LIETIb
u GyHKIWH. [Jemoncmpayuu. (MOTMHYKIICOTHT), KOMITJIEMEHTAPHOCTb,
Iopmpemuwr. JIx. Yorcon, ®@. Kpuk, M. ¢ynxmu JJHK (xpaneHue u nepenava
VYunkunc, P. ®pauknun. Tabauysr u HacJieICTBEeHHON nHpopmarnun); Buasl PHK
cxXembl: (uHpOpMalOHHAas!, TPAaHCIOPTHAS,
«Hyxknennossle kucnotsr; JTHK», pubocoManbHast); aneHo3uHTpudocdar (ATD),
«buocunres 6enkay, «CtpoeHue MaKpOdIpruyeckasi CBsi3b. XapaKTepu3nupoBaTh
MoJekyinsl ATD». HYKJIEUHOBBIE KUCJIOTHI KaK XUMUYECKHUE
Obopyodosanue: CBETOBOW MUKPOCKOII, COETMHEHUS] ¥ HOCUTEN HaclIeZCTBEHHOM
MUKpOMpenaparThl uH(popMaLUu.
OTmeuaTb OCOOEHHOCTH CTPOEHHSI MOJIEKYIT
uykiaenHoBbix kuciaot (JJHK, PHK) u AT®.
CxeMaTH4ecKku U300pakaTh CTPOECHUE
HYKJICOTHJIOB, MOJIEKY] HYKJIEHHOBBIX
kucinor, ATD
3.6 | Hcropust u MeToabl [uTonorus — Hayka o0 KIIETKE. PackpsIBaTh conepkaHue TEPMUHOB U

U3Y4EHUsl KIIETKH.
Knerounas teopus

Knerounas teopust — npumep
B3auMO/JIeHcTBUS Hieil U (pakToB B
Hay4HOM II03HAHUH.

MMOHATHUHN; KJIIETKA, LUTOJIOTUS; paCKPbIBATh
COACPIKaHUC MOJIOKEHHUH KJIETOUYHOM TCOpUHU.




Meronbl U3y4eHUsT KIETKU.
Hemoncmpayuu: [lopmpemor:

A. Jleenryk, P. I'yk, T. l1IBanu, M.
[nerinen, K. bap, P. Bupxos.
Obopydosanue: CBETOBOW MHKPOCKOTI,
MUKpoIpenapaThl paCTUTEIbHBIX, KUBOTHBIX
u 0aKTepuaIbHbIX KIIETOK; PUCYHKH C
MUKpoQoTorpapusiMu KIETOK, OJTy4eHHbIE C
MOMOIIBIO CBETOBOTO U AJIEKTPOHHOIO
MHUKpOCKOIIa

[lepeuncnsaTs U XapakTepU30BaTh OCHOBHbBIE
MCTO/JbI U3YYCHUS KIICTKU: (HpI/II‘OTOBJIeHI/Ie
Cpe30B, OKpAIIUBaHUE,

MUKPOCKOITH POBaHHE,
LHEeHTpU(YrupoBaHue, KyJIbTUBUPOBaHHE
KJIETOK U TKaHEN)

3.7

Knerka
KaK IIeJIOCTHAs
JKABas cUCTEMa

Kietka xak memocTHas )KuBasi CUCTEMa.
OO0mme mpu3HaKK KIETOK: 3aMKH yTast
HapyxkHas MemOpana, monekyisl JIHK kak
reHeTHYECKUH amnmapar, cucTeMa CUHTE3a
Oenka. Tumsl KIETOK: yKapuoTHYECKas U
npokapuotruyeckasi. OCOOEHHOCTH CTPOCHHUS
MPOKAPHOTUYECKON KIICTKHU.

Krnerounas crenka 6akrepuii. CTpoeHHe
JYKapUOTHYECKOUN KIIeTKH. OCHOBHBIE
OTJINYUS PACTUTEIBHOM, KMBOTHOW U TPUOHOM
KJIeTKU. [I0BEpXHOCTHBIE CTPYKTYPHI —

KJICTO4YHAasA CTCHKA, I'NN'IMKOKAJIMKC, UX q)YHKI_II/II/I

[1asmatnyeckas MeMOpaHa, e¢ CBOMCTBA U
byHKINU.

PackpeiBaTe copepxaHne TEPMUHOB U
HOHSATHI: KIIETKH (dyKapHOTHYECKAs,
MIPOKAPUOTHUYECKAs ), INTa3MaTHIecKass MeMOpaHa
(TutazmaneMma), TIIMKOKAJINKC, TPAHCIIOPT
BEIIECTB (ITaCCUBHBIN, aKTUBHBIN ), SHIOITUTO3
(baroruros, MUHOKUTO3), SK30IMTO3,
KJICTOYHAs! CTEHKA, HYKJICOMI.

CpaBHHBATh MEXKy COO0M DYKAPUOTUIECKHE
Y IIPOKAPHOTHYECKUE KIIETKU; OTMEYATh
CXOJICTBO U Pa3JINYMsI B CTPOCHHH KIIETOK
OakTepui, )KUBOTHBIX, PACTCHUI U TPUOOB




Hemoncmpayuu:

Ilopmpemui: A. Jlesenryk, P. I'yk, T.

[lIBann, M. lneinen, K. bap, P.

Bupxos.

Tabauyer u cxemvr: «CTpoeHHE
JYKapHOTHUYECKON KIeTKn», «CTpoeHHe
KUBOTHOH KJIETKN», «CTpOEHUE pacTUTEIbHOMN
KIeTKn», «CTpoeHne MpOKaprHOTHIECKOM
kietkn». Obopyodosanue: CBETOBOU
MUKPOCKOII, MEKPOTIPETIapaThl PACTUTEIHHBIX,
KUBOTHBIX U OaKTEPUAIBHBIX KIIETOK

3.8

Crpoenue
3YKapUOTHUYECKOMN
KIIETKU

[{uToriazma u ee OpraHoUbl.
OnnomeMOpannbie opranouabl kietku: JIIC,
anmapar [ '0JIb/pKH, JIM30COMBI.
[TosryaBTOHOMHBIE OPTraHOU B KJICTKH:
MUTOXOHIPHH, TUTacTUIBL. [IporcxosxaeHne
MUTOXOHJPHH W TIacTHI. BubI macTu.
HememOpanHbie OpraHOHIbI KJIETKHU:
prUOOCOMBI, KIIETOYHBIA IICHTP,

IEHTPH OJIH, PECHUYKH, KT'YTUKU. DYHKITNT
OpraHOMJIOB KJIETKU. BKiItoueHwMsI.

SAnpo — peryasTOpHBINA LEHTP KIETKHU.
Ctpoenue sapa. saepHas 000JI0YKa,
KapuoIuta3Ma, XpOMaTHH, SAPBIIIKO.

PackpbiBaTh conepkaHue TEPMUHOB U
MOHTHI: HUTOIIa3Ma, OPraHOU/IBI,
sHpomaasMaruueckas cets (DI1C), anmapat
["onbaKu, TM30COMBI, BaKy0JIb, MUTOXOHPUH,
IUIACTU/IBI (XJIOPOILIACTHI, XPOMOILIACTHI,
JICUKOTIIACTBI), pHOOCOMBI, MHKPOTPYOOUKH,
KJIETOYHBIH HEHTpP (LEHTPOCOMa), PECHUYKH,
JKT'YTHUKH, BKIIIOUEHUS, SAPO, s/iepHas 000I04Ka,
KapHoIla3Ma, XpOMaTHH, SIIPBIIIKO,
XPOMOCOMBL.

OnuceiBaTh CTPOCHHUE 3YKapUOTUUYECKOU
KJIETKH TI0 U300paKeHUSIM U

Ha MUKpOIIpenaparax;

KIIacCU(PUIIMPOBATH OPTaHOUIbI




XpoMOCOMBI. TpaHCOPT BELIECTB B

KJIETKE.

Hemoncmpayuu:

llopmpemur: A. Jlesenryk, P. I'yk, T.

[lIBann, M. lneiaen, K. bap, P.

Bupxos.

Tabauyer u cxemvr: «CTpoeHue
JYKapUOTUUYECKOH KiIeTKn», «CTpoeHue
KUBOTHOU KJIETKN», «CTpOeHHE pacTUTEIbHOMN
KJIeTKN», «CTpoeHHe MpoKapu OTHYECKON
KIETKN», «CTpOEHHE s]Ipa KIETKU».
Obopyoosanue: CBETOBOW MHKPOCKOTI,
MUKpOTMpenapaThl paCTUTEIbHBIX U )KUBOTHBIX
KJIETOK.

Jlabopamopnsie u npakmuyecxkue

padomul:

Jlaboparopnas pabota Ne 2. « Uzyuenue
CTPOEHHUS KJIETOK PACTEHHH, )KUBOTHBIX U
OaxTepuil ol MUKPOCKOIIOM Ha TOTOBBIX
MUKpoIpenapaTax U UX ONUCAHHE»

B 3aBUCHMOCTH OT OCOOCHHOCTEH MX
ctpoenus (ogHOMEMOpaHHbBIE,
JIByMEMOpaHHbIC, HEMEMOpaHHBIC);
ONMCHIBATh (PYHKIIMU KaXJ0I'0 OPraHou/ia B
KJIeTKe. XapaKTepu30BaTh KJIETOYHOE SAPO
KaK MECTO XpaHeHUsl, nepenadu (yIBoeHue
XpOMOCOM) U peaiu3alui (TPaHCKPHIILIHS)
HACJIEZICTBEHHON MH(GOPMAIUH KIETKH.
[lepeuncnsaTh ¥ OMUCHIBATH KOMIIOHEHTEHI S/Ipa U
uX (QyHKIINH;

CxemaTuuHO M300paXkaTh CTPOCHHE
PacTUTEILHOM U KUBOTHOM KJIETKH.
OOBsCHATH OHMOJIOTHYECKOE 3HAUCHHE
TPAHCIIOPTA BEIIECTB B KIIETKE

Htoro vacos no teMe

Tema 4. )I(PBHC}ICHTCJ’IBHOCTB KJIIETKH

4.1

OOMeH BEIECTB.
IInacTuueckuii 0OMeEH.
doTocuHTES.
XeMOCHHTE3

OOMeH BeIecTB, WU METabO0IU3M.
Accumusiniys (T1acTUYecKuii 0OMeH) U
JTMCCUMUJISIIINS (SHEPreTUYeCKuit 0OMeH) —
JIBE CTOPOHBI €IMHOTO

PackppiBaTh conepikanrue TEpPMUHOB U
MOHSTHI: OOMEH BEIIECTB U MPEBpAIlIeHNe
sHeprun (MeTabosHM3M), ACCHMIIAIINS,
IUIACTHYECKUI OOMEH,




nporecca Mmetadosnmsma. Posb 3akoHOB
COXpaHEHUsI BEILIECTBA U SHEPTrUU

B IOHUMAaHUH MeTabom3Ma. TUIIbI
0OMeEHa BEIIECTB: aBTOTPO(PHBIN U
rereporpodHbIii. Ponb dhepMeHTOB B
oOMeHe BeIIeCTB U MTPEBPAILlEHUH

SHEpPruu B KieTke. POTOCUHTES.

CaeroBas u TeMHOBas (ha3bl

¢dorocunresa. Peakunu gorocunresa.

D¢ dexTuBHOCTH (OTOCUHTE3a. 3HAUCHUE
dboTocuHTEe3a IS )KU3HU Ha 3emIie.
Binstaue ycimoBwii cpesl

Ha (OTOCUHTE3 M CIOCOOBI MOBBIIICHUSI €TO
MPOTYKTUBHOCTH y KYIBTYPHBIX PACTEHUH.
XeMOCHHTE3. XEeMOCUHTE3UPYIOLINE
OaxkTepuu. 3HaYCHHE XEMOCHHTE3a JJIs
KU3HH Ha 3emie. Jemoncmpayuu:
Ilopmpemur: K. A. Tumupsize. Tabauywl
u cxemvl: «XyopomacTy», «®@OoTOCUHTE3)

JMCCUMUIISALINS, SHEPreTUYecKuii oOMeH,
dorocunTes, Goronus, hochopunupoBanue,
IIEPEHOCUYUK POTOHOB, XEMOCUHTES.
OnuceiBath HOTOCUHTES, IPOLIECCHI,
MPOTEKAIOIINE B CBETOBOM U TEMHOBOH (ase.
BbISBISITH IPUYMHHO-CIIEICTBEHHbIE CBSI3U
MEX/1y MOTJIOIEHNEM COJTHEUHOM dHEpruu
XJIOPOPUILIIOM U CUHTE30M MoJiekyln ATO.
CpaBHUBATh UCXO/IHbIE BEILIECTBA, KOHEUHbBIE
MPOJYKTHI U YCIIOBUS IPOTEKAHUSI peaKuil
CBETOBOI M TeMHOBOM (ha3bl (POTOCHUHTE3RA;
CpaBHuBaTh GOTOCHUHTE3 U XEMOCHHTES.
OuenuBath 3HaueHUE (POTOCHHTE3A U
XEMOCHHTE3a JJIs )KM3HU Ha 3emMIie

4.2

DHepreTu4ecKui
oOMeH

DHepreTudeckuii 0OMeH B KJIETKe.
Pacmienienne BemiecTs, BbIACICHHE U
AKKyM yTUPOBAaHUE YHEPTUH B KJIETKE. DTallbl
SHEPreTHUecKoro ooMena. I mkonms.
Bposkenuen ero BUIHI.

PackpbiBaTh conepkaHue TEPMHUHOB U
TIOHSATHUI: SHEPreTUUECKUH 0OMEH, TIIMKOJIH3,
MOJIOUHOKHCJIOE OpOYKEHHE, CITUPTOBOC
OposkeHune, OUOIOTUYECKOE OKUCIICHHE,
KJIETOYHOE JbIXaHHE,




KucnopoHoe okucieHue, Uir KIETOYHOE
nerxanue. OKUCIUTENLHOE
dochopumupoBanue. IhHeKTUBHOCTH

OHEPreTUICCKOro obMeHa. ﬂemoncmpauuu .

Tabauywvl u cxemvi. « TUIBI TATAHUSY,
«Metabonu3my», «MHUTOXOHIPHUSY,
«OHepreTuyeckuii 0OMeH»

TUCCUMILTALINS, PepMeHT. XapaKTepru3oBaTh
00MeH BelIEeCTB U NPEBpaIleHUE YHEPTUU
(MeTaboaK3M) KaK OJHO MX CBOMCTB
»*uBoro. [lepeunciate ocobeHHOCTH
TUTACTHYECKOTO U DHEPreTHIECKOro oOMeHa
B KJIETKE, YCTaHABIMBATh B3aUMOCBS3b
MEXIy HUMH. Pa3nnuaTth TUTIBI OOMeHa
BEIIIECTB

B KJIETKE: aBTOTPO(HBII U

reTepoTpodHbIN.

OnuceIBaTh 3TAIbl YHEPTETUICCKOTO
oOMeHa (MO IrOTOBUTEIBHBIH,
OECKHCIIOPOIHBIN, KUCIOPOIHBIN)

Y CpPaBHUBATh MX MEXIY COOOM.
XapakTepHu30BaTh PEaKINH TIINKOJIN3A,
OpOXEHHSI, KIIETOYHOTO JIBIXaHUS; BBISBISTh
MPUYHHHO-CJICICTBEHHBIC CBS3U MEXITY
TJINKOJIN30M, KIIETOYHBIM JIbIXaHUEM U
cuHTe30M MOJIeKyn AT®. CpaBHUBATH
3h(HEKTUBHOCTH OECKUCIIOPOTHOTO

Y KUCIIOPOHOTO 3TAroB

4.3

Buocuures Oenka

Peakuuy MaTpuyHOTO CUHTE3A.
I'enernueckas nunpopmarmst u JJTHK.
Peanuzanus renerudeckoil nHpopmanuu B
KIIETKE.

PackpeiBaTh coaepxaHue TEPMHUHOB U
MOHSATUM. T€H, TEHETUYSCKHMH  KOJI,
MATPUYHBIM  CHUHTE3,  TPaHCKPHUIILMA,
TPaHCIALMSA, KOJIOH, aHTUKOOH,




I'eHeTnyeckuii KOJ U E€ro CBOKWCTBA.
TpaHckpunuus — Matpuusbsiid cuare3 PHK.
Tpancsiuust — OuocuHTe3 Oenka. JTarbl
TpaHciasinuu. KoaupoBaHue aMuHOKHUCIIOT.
Ponw pubocom B 6rocunrese Oenka.
Hemoncmpayuu: [lopmpemor:

H.K. KosbLos.

Tabauyer u cxemvr: «Ctpoenue JJHK»,
«Ctpoenue v pyHKIIMOHUPOBAHUE I'EHAY,
«Cunres Oenkay, «Permkars JTHK,
«I'eHeTHUeCcKUl KO,

Obopyoosanue: MOJIEIH- alTUTAKAITAN

«Y nBoenue [IHK u tpanckpunmmsy,
«buocunTes Genka»

pubocoma, IIeHTpaabHas J0rMa,
MoJIeKyisipHast ouosorusi. OnpeaesnsiTh
CBOWCTBA F'€HETHYECKOTO KOJIA
(TpUILIETHOCTD, OJJTHO3HAYHOCTH,
BBIPOKIACHHOCTb, YHUBCPCAJIbHOCTD,
HENEePEeKPbIBAEMOCTh, HEIIPEPHIBHOCTH ).
OnuceIBaTh JTAIbI pcaimn3anuu
HACJIeICTBEHHOM HH(POPMAIIUU B KJIETKE.
CpaBHUBaTh peaklMd MaTPUYHOTO
cunte3amoniekyn PHK u Genka B kineTke

4.4

Hexkiierounslie
(hOpMBI KU3HU —
BHUPYCHI

HexiieTounbie OpPMBbI )KHU3HU — BHPYCHI.
HcTopust OTKPBITHSL BUPYCOB

(1. 1. MBaroBCKwMii). OCOOEHHOCTH CTPOECHUS M
YKM3HEHHOTO ITUKJIa BUPYCOB. bakreprodarm.
Bosie3Hn pacTeHwid, )KUBOTHBIX U YEJIOBEKa,
BbI3bIBaEMbIC BUpYcaMu. Bupyc
uMMyHOIedunuTa YeaoBeka (BUY) —
B030yauTens CITUIa. OGpaTHas TPaHCKPHUIIIIHS,
peBeprasza u uHTErpasa. [IpoduiakTuka
pacmpoCTpaHEeHUs] BUPYCHBIX 3a00JIEBaHUI.

PackpriBaTh cojepikaHue TEPMHHOB H
MOHSTHI: BUPYC, BUPYCOJIOTHS, KAICUJI,
OakTepuodar, BUpyc UMMYyHOIe(hUITHTA
yenoBeka (BIY), OHKOT€HHBIE BHPYCHI.
XapakTepus3oBaTh BUPYCHI KaKk
HEKJIETOYHYIO (POPMY >KU3HH; OCOOCHHOCTH
CTPOCHUS U )KU3HEACATEIbHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIA LUK BUPYCOB
UMMYyHOAe(pUIINTA YEIOBEKa; pa3inyaTh Ha
pucyrkax BTM ((Bupyc TabauHoit MO3anKH),
6akrepuodar, BUY.




Hemoncmpayuu:

Lopmpemuwr: J1. . VIBaHOBCKHIA.

Tabnuywvl u cxemvl: «Bupyce»,
«bakrepuodarny; «CrpoeHue u
Ku3HeHHbIM 1K Bupyca CITN/da,
Oaktepuodara.

Obopyoosanue: Mmoaens cTpykrypsl JTHK;
MarHUTHasi MOIeb-anmuIuKanus «CTpoeHne
KIIETKI»

OO00CHOBBIBATH U COOJIIOIATH MEPHI
npOoHIAKTHKH PACIPOCTPAHEHUS
BUPYCHBIX 3a00JIeBaHUM (pecrupaTopHbIE,
JKEITYI0YHO-KHILIEYHbIE, KIIEILIEBOM
sHIepanmut, BUU-undexnus)

HWtoro gacoB o teme

6

Tema

5. Pa3MHoOXeHHe U HHIAHU

BUAYAJIbHOC PAa3BUTHEC OPraHu3MoB

5.1

JKu3HeHHBI UK
KiIeTKku. Jlenenne
KJIeTKH. MuTo3

1

KiteTounbIi MK, WK SKU3HEHHBIN [TUKIT
kietku. MHTepdaza u MuTo3.

[poreccrl, mpoTekaromye B HHTEpdase.
Perunkanms — peakuyst MaTpUYHOTO CUHTE3a
JHK. Ctpoenue xpomocom. XpOMOCOMHBIN
Habop — KapuoTuI. JIUTIOnaHbIN 1
rarjIouHbIA XPOMOCOMHBIE HaOOPBI.
Xpomatusl. Llutonornueckue OCHOBBI
Pa3MHOXEHUS U UHIUBUIYAIBHOTO Pa3BUTHS
opranu3MoB. [lenenue kietku — muto3. Ctaauu
MuTo3a. IIporecchl, mporucxoasdiine Ha pa3HbIX
CTaausIX MUTO3a. bronoruueckuii cMbici
muto3a. [Iporpammupyemas rudesb KIESTKU —
arnonTo3.

PackpeiBath copepxanue TEPMUHOB U
MOHSATUN: KJIETOYHBIN ITUKII, HHTEepda3a,
peAyIUTHKAINS, XPOMOCOMa, KapHOTHII,
TaruIOUIHBIN, TUTTOMAHBIA XPOMOCOMHBIN
Habop, XpOMaTHIbI, MUTO3 €TO CTAIUU:
npodasa, metadasa, anadasa, remodasa.
OnuceIBaTh KU3HESHHBINA ITUKII KJICTKH,
MIEPEUUCIISITh U XapaKTePHU30BaTh TIEPHO/IbI
KJIETOYHOTO IMKJIA, CPABHUBATH UX MEXITY
c060#. OnuChIBaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB, CPaBHUBATh
XpOMOCOMHBIE HAO0OPHI KJIeTOK. CpaBHUBATH
cragud MHTO3a. PasnuyaTh Ha
MHKpOIIpenaparax




Hemoncmpayuu:
Tabauyvt u cxemol. «KII€TOYHBIA ITUKID,

«Permmukanus [IHK», «Ctpoenue XpoMoCcoMBbD»,

«MuUTO3»; MarHuTHasi MO/ICITb-AIIIUKAIUST
«/lenenue knetkn»; Mmoaens JJHK.
Obopyodosanue: CBETOBOM MUKPOCKOM U
MuKpornpenapaT «KapuokuHes B KIETKaxX
KOPEIIKa JIYKay.

Jlabopamopnsie u npakmuyeckue
pabomoi:

JlabopatopHas pabota Ne 3.
«Habmroenne MuTO3a B KJIETKaX KOHYMKA
KOpeIIKa JTyKa Ha TOTOBBIX
MHKpOTIpenapaTax»

U PUCYHKax CTaJauu MUTO3a. PackpbIBarh
OMOJIOTMYECKUI CMBICII MUTO3a

5.2

Dopmbl
pa3MHOKEHUs
OpraHU3MOB

®DopMBI pa3MHOKEHUS OPTaHU3MOB:
Oecroyioe U I0JIOBOE.

Buibl Oecriosioro pa3sMHOXKEHUS: JICJICHUE
HaJBOE M MOYKOBAHHUE OJHO-

Y MHOTOKJICTOYHBIX, CLIOPOOOpA30BaHUE,
BEreTaTMBHOE pa3MHOXeHHe. MckyccTBeHHOE
KJIOHHPOBAHHE OPraHU3MOB, €r0 3HAUCHUE
JUISI CEJIEKIMH.

[TooBOE pa3sMHOKEHHE, €ro OTIUYHS OT
Oecmooro.

Hemoncmpayuu:

PackpbiBaTh conepkaHne TEPMHUHOB U
MIOHATHUI: pa3MHO)KEHUE, KIIOH, ITOJIOBBIC
KJIETKH (TaMeThl), SUIICKIICTKA,
CIIEpMATO30HU]1, 3UT0Ta, JICJIICHIE HA/BOE,
MOYKOBAHUE, CIIOPYJISIHUs, hparMeHTaIus,
BEreTaTMBHOE Pa3MHOXKEHHE, CEMEHHOE
pa3MHOXKCHHUE, OIBUICHUE,

JIBOMHOE OTUIOIOTBOPCHUE, MOJIOBBIE
JKEIe3bl, CCMCHHUKH, SIMYHUKH,
OIJIOIOTBOPEHHE (HAPY)KHOE, BHYTPEHHEE).




Tabnuywvt u cxemwvl: «OOPMBI pa3MHOKEHUS
OPraHu3MoOBY, «/IBOMHOE OIJIOIOTBOPEHUE
YUBETKOBBIX PACTCHUI», «/lelleHne KIeTK1
OakTepun», «BereTaTuBHOE pa3MHOKEHHE
pacteHui», «CTpoeHHE MOJIOBBIX KIETOK)

XapakTepu3oBaTh OCOOCHHOCTH

¥ 3HaueHUe OECroJoro M MoJIOBOTO
CIOCO0O0B pa3MHOKEHMS. BbIaensiTh
BHJIbI OECII0JIOTO

Pa3MHOXKCHNA,; BBIABJIATHL B3aMOCBA3U
MexX 1y hopMaMu U criocodaMu
Pa3MHOXCHUSA, U UX OHMOJIOTMYECKUM
3HAYCHUECM.

Bianers npuémamu BEreTaTUBHOTO
pa3MHOXKEHUS KyJbTYPHBIX pacTeHUH (Ha
npuMepe KOMHATHBIX). XapaKTepru30BaTh
IIOJIOBBIC KIICTKHU: HﬁHeKHeTKH,
CIIEpMaTO30U/Ibl; BBIABIATH 0Cco0eHHOCTH
X CTPOCHHUS

5.3

Metios

Meiio3. Craguun meriosa. [Ipouecchl,
MPOUCXOIAIINE HA CTATUAX MEHO03a.
IToBeneHre XpoMOCOM B MEHO3€.
Kpoccunrosep. buonornueckuii cMbici 1
3HaUCHHE MeHo3a.

Hemoncmpayuu:

Tabnuywvl u cxemwl. «JleneHne KICTKN,
«Meiio3».

Obopyoosanue: moaens JTHK;
MarayuTHas MOJCIb-alIINKAIUs
«JleneHue KICTKH

PackprsiBaTh conepkaHue TEPMUHOB U
MOHSTHI: MeH03, KOHBIOTAINS XPOMOCOM,
nepekpéct (KPOCCHHIOBEP) XPOMOCOM,
rameThl.

XapakTepu3oBaTh MEHO03 Kak CIiocod
KJICTOYHOT'O JICTICHHSI; ONTUCBIBATh MEHO03 110

CTagusAM, CpaBHUBATh CTaJIHuN Melo3a U MUTO3A.

Paznuuats Ha pPUCYHKaX CTaauu Meo3a,

PaCKpbIBATh OHoJIorHYecKOe 3HaYeHHE MeHo3a




5.4 | Obpa3zoBaHue u lNamerorenes — npouecc oOpa3oBaHUs PackpbiBaTh cosepkaHiue TEPMUHOB U TOHSITHIA:
pa3BUTHE TIOJIOBBIX HOJIOBBIX KJIETOK Y>KUBOTHBIX. [lostoBBIC raMeToreHes, CriepMaToreHes3, OOreHes,
KJICTOK. JKeJe3bl: CCMEHHUKU U SUYHHKH. CIIepMaTo30u/1, aKpOcoMa, IUIEKIETKa,
OrmnoioTBOpEHNE OO6pa3oBanue U pa3BUTHE MOJIIPHBIE TEJbIA. XapaKTepU30BaTh

MOJIOBBIX KJIETOK — raMeT (CIiepMaTO30H]I, 0COOEHHOCTH T'aMETOTr'€HEe3a Y )KUBOTHBIX H €T0
SUIEKIICTKA) — CIIEPMATOreHEe3 U OOTCHE3. CTaNH; TIOJIOBBIE KJIIETKH KHBOTHBIX U
Oco0eHHOCTH CTpOEHUS ANLEKIETOK U OIMCHIBATh MPOLIECC UX PA3BUTHUSL.
cniepmaro30u10B. OMI0A0TBOPEHNE. CpaBHHBATH CIIEpMaTOr€HE3 H OOTEHE3.
[Maprenorenes. /Jlemoncmpayuu: OnwuceIBaTh OIJIOAOTBOPEHUE, OHOIOTHIECKOE
Tabnuywvl u cxemvr: «llpsmoen HempsiMoe 3HaUEHHE OTUIOJJOTBOPEHUS

pasButue», «I'amerorenes

Y MJICKOTIMTAIOMIAX M YEJIOBEKa

Obopyoosanue: monens MeTadazHON

XPOMOCOMBI, MUKPOCKOII, MEKPOIIPETIapaThI

«CriepMaTo30H/16I MIICKOTIUTAIOIIETOY,

«SIAneKIIeTKa MIIEKOIUTAIOIIET O,

Jlabopamopnsie u npakmuyueckue

padomul:

JlabopatopHass pabora Ne 4. «M3ydyeHue

CTPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpoOIpenapaTax»

5.5 | UnnuBugyanbHoOe WHauBuayansHOe pa3BuTHE (OHTOTEHE3). PackpbiBaTh cofepkaHue TEPMUHOB U
pa3BHUTHE DOMOpHOHANBHOE pa3BUTHE (IMOPUOTEHE3). MOHATHUI. OHTOT€HE3, SMOPUOTEHE3, 3UT0TA,
OpraHu3MOB Otanbl SMOPHOHAIBHOTO PA3BUTHUS Y npobieHue, Oi1acToMepsl, MOpPYIa,

INO3BOHOYHBIX )KHUBOTHBIX:

Onmactyna, 61acToIeNb,




IpoOJieHue, TacTPYJSIKs, OpraHOreHes.
[ToctambOpuonansHOe pa3Butre. Tumbl
OCTAMOPHUOHATIBHOTO Pa3BUTHS: TIPSIMOE, HE
npsimoe (JImunHOYHOE). BiusiHue cpesbl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXJCHHbBIE YPOJICTBA.

Poct n paszBurue pacrenuil. OHTOreHe3
IIBETKOBOT'O PACTEHUsI: CTPOCHHUE CEMEHH,
CTaJluu Pa3BUTHUS.

Hemoncmpayuu:

Tabauywvl u cxemvt. «OCHOBHBIE CTAJHH
oHTOTeHe3ay, «[IpsMoe u Hempsimoe
pa3ButTHe», «JIBOMHOE OIIOAOTBOPEHUE
YIBETKOBBIX PACTECHUID)

racTpyJia, HeupyJia, OpraHOT€HE3;

3apOAbIIICBLIC JIMCTKU: SKTOACPMA, ME30ACpMa,

SHTOJIEpPMA; IOCTIMOPHUOHATILHOE Pa3BUTHE:
npsMOe U HENPsAMOE (JINYMHOYHOE);
MeTaMmopdo3, Meracropa, MUKpOCIIOPa,
MBUTBIIEBOE 3€PHO, CIIEPMHUH, 3aPOIbIIIEBIT
MEIIOK, IBOMHOE OIJIOJOTBOPEHUE.
OrnpenensaTh dTarnbl AMOPUOHATIBLHOTO
pa3BUTHS XOP/IOBBIX HA CXEMaX U
npenaparax M OMUChIBAThH MPOIIECCHI,
MIPOUCXOIAIINE HA KaXKI0M dTarle.
CpaBHHBaTh TIEPHOJIBI OHTOTEHE3A; TIPSIMOE
U HenpsMOe (JIMYMHOYHOE)
MOCTAIMOPHOHAIBHOE Pa3BUTHE, 3aPOIBIIIHN
YeJIoBeKa M APYTUX XOPIOBHIX.

OOBACHATE OHMOJIOTHYECKOE 3HAYCHHE
pa3BUTHS C METaMOP(}HO30M; OTPUIIATEIILHOE
BIIMSIHUE aJTKOTOJIsI, HHKOTUHA U JPYTrUX
TEpPaTOTEHHBIX (PAKTOPOB HA PA3BUTHE
3apoplla YeJIOBEKa.

OnuceIBaTh Npouecc IBOMHOTO
OTUTIOZIOTBOPEHUS Y IIBETKOBBIX

pacTeHuit

Htoro gyacoB o teme




Tema 6. HacjieacTBeHHOCTh U H3MEHYMBOCTh OpraHu3mMoB

6.1 | I'eneruka — HayKa 1 [Ipenmer u 3agaun reHeTuku. Pois PackpeiBate copepxkaHue TEPMUHOB U
0 HAaCJEJICTBEHHOCTU U LIUTOJIOTUN U SMOPUOJIOTHUH B NOHATHI TeH, TeHOM, T€HOTHII, ()eHOTHII,
W3MEHUYUBOCTH CTaHOBJICHUM I'eHeTUKHU. Bkian XPOMOCOMBI, AJUICIbHBIC TeHBI (AJLIeIH),

POCCUNCKUX U 3apYOEKHBIX YUEHBIX B rOMO3UI0Ta, FE€TEPO3UTr0Ta, JOMUHAHTHBIH
pa3BUTHE T€HETUKU. MeTOIbl FT€HETUKHU npu3HaK (TeH), peleCCUBHBIN NpU3HaK (IeH),
(ruOpH10JIOTUYECKHH, IUTOT€HETUYECKUH, qucTas JUHUS, THOPU]L.
MOJIEKYJISIPHO-T€HETUYECKU ). [lepeuncnsaTh U XapaKTepU30BaTh METO/IbI
OCHOBHBIE T'€HETUYECKHUE TIOHSTHUS. TEHETUKHU: THOPUI0IOTHYECKUH,
['enernueckas CMUMBOJIMKA, UCTIOIb3yeMasi B LUTOTEHETUYECKUN, MOJIEKYIISIPHO-

cxemax cKpeuiuBanuil. Jemoncmpayuu: F€HETHUYECKU; JOMUHAHTHbBIE U PELIECCUBHbIE
Ilopmpemuwi: I'. Mennens, T. Mopran, H. 1. IIPU3HAKU PACTEHUH U )KMBOTHBIX.

Baswuiios, C. C. YerBepHkos, ITonp30BaThCS TeHETUUECKOU

H. B. Tumocdees-Pecosckuii. TEPMUHOJIOTHEN U CUMBOJIMKON JUISt
Obopyodosanue: MOJEb- ANTLTUKALHS 3aMyUCH FeHOTUITMYECKHX CXEM
«MoHOruOpUIHOE CKPEIUBaHUEY, TepOapuit CKpEIIMBaHUS

«["opox moceBHON»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BAHUS PackpbIBaTh conepxaHue TEPMUHOB U
HaCJIEI0BAHHUS IIPU3HAKOB, YCTaHOBJICHHbBIE HOHATUI: MOHOTHOPUIHOE CKPELUBAHUE,
IIPU3HAKOB. I'. Mengenem. MoHOruOpuaHoe ckpeluBaiue. | (GeHOTUIUYECKHE IPYIIIbI,
MoHorubpuasoe 3aKoH eIMHO00pa3usi THOPHUIOB TIEPBOTO ruOpUI0TIOTUYECKUI METO[,
CKpELMBaHUE nokoJieHus. IIpaBuino nJoMuHEpOBaHUs. 3aKOH YHUCTHIE JIMHUHU, TIOMUHUPOBAaHUE TE€HOB

pacuICIJICHUS TPU3HAKOB. I'nnore3a 4YHUCTOTHI
ramer. Ilo1HOE M HEMOJIHOE JOMHUHUPOBAHUC.

(mosHOE, HEMOJHOE), pacHIeIIeHHe
B IIOTOMCTBE.
OnuceIBaTh METOJIMKY MTPOBEACHUS




Hemoncmpayuu: [lopmpemur:

I'. Menpnens.

Tabnuywvl u cxemwvl: «MoHOTHOpHUIHOE
CKpEIIMBAHUE U €r0 IIUTOTCHETUYeCKast
OCHOBa», «3aKOH PaCIICTICHHUS U €T0
[IUTOTE€HETHYECKasi OCHOBAY», «3aKOH YUCTOTHI
ramery.

Obopyodosanue:

MoJer-anInkanu «MoHOTHOpUIHOE
cKkpenuBanuey, «HemomHoe ToOMUHUPOBaHHEY,
repOapuii «I'opox moCeBHOM»

I'. MenieneM OnbITOB IO U3Y4EHUIO
HACJIEZI0BAHUS OJHOM Iapbl MPU3HAKOB Y
ropoxa IMOCEBHOIO.

PackpbiBaTh conepxkaHue 3aKOHOB
eAMHO00pa3usi THOPHUIOB MEPBOTO MOKOJICHUS
U 3aKoHa pacuierieHus.. OObSICHITh TUIIOTE3Y
YUCTOTHI TaMEeT. 3alUChIBATH CXEMBbI
MOHOTUOPHUIHOTO CKPEUIUBAHUS, OOBSICHATH
€ro IIUTOJIOTMYECKUE OCHOBBI U pellaTh
FeHEeTHYECKUE 3a7a4u

Ha MOHOTHOPHUIHOE CKpelIBaHUe

6.3

JurubpuaHoe
CKpeIIrBaHUE.
3aK0H HE3aBUCHMOTO
HacJIeT0BaHUSA
MIPU3HAKOB

JurubpumHoe CKpemuBaHue. 3aKoH
HE3aBHCHUMOTO HACJIeI0BAHUS MPHU3HAKOB.
[{uToreneTnyeckre OCHOBBI TUTHOPUTHOTO
CKpeILUBaHUs. AHAIU3UPYIONIEe
ckpentuBanue. Mcnob3oBanue
AHAJM3UPYIOIIETO CKPEITUBAHUS JIJIS
OTpeIeJICHUS] TEHOTHITa OCOOH.
Hemoncmpayuu: [lopmpemor:

I'. Meunens.

Tabauyvt u cxemol. «JlurudbpuaHoe
ckpemBanuey, «L{uTonornyeckre OCHOBBI
JUTHOPUTHOTO CKPEITUBAHUSY.
Obopyoosanue: MOAEIH- alITUTHKAIIS
«lurubpunHoe cKkpenuBaHue»

PackpeiBath copepxaHue TEPMUHOB U
MOHSATUN: TUTHOPUTHOE CKPEITMBAHHKE,
aHajm3upymoiee ckpemuanue. OmUchBaTh
onbeITEI I'. Mennens

110 U3YYEHUIO HACJICIOBAHUS JIBYX Iap
MIPU3HAKOB y TOpOXa MOCEBHOT0. PackpbiBaTh
coiepKaHue 3aKOHA

HE3aBHUCUMOTO HACJICIOBAaHUS MPU3HAKOB.
[IpumeHsATh MaTeMaTHYSCKUI pacyeT

C TIOMOIIBI0 METO/Ia TIEPEMHOKCHUS
BEpPOSITHOCTEH U 3aMKHCh C MOMOIIBIO
(hEHOTUITMYECKUX PAJUKAIOB PACIEIIIICHHUS
MPU3HAKOB Y MOTOMKOB 1O (D€HOTHUITY U
TeHOTUNY. 3aliChIBaTh CXEMBbI
TUTHUOPHUIHOTO




CKpEIIMBaHUs, OOBSACHITH €ro
LIUTOJIOTMYECKUE OCHOBBI U PEIIATH
TFeHETUYECKUE 3a/1a41 HA TUTHOPUIHOE
CKpELIMBaHue

6.4

CuermieHHOE
HaCJIEIOBaHUE
MIPU3HAKOB

CuerieHHOE HacJel0BaHUE IPU3HAKOB.
Pabora T. Moprana 1o clienjieHHOMY
Hacle0BaHuIo0 TeHOB. Hapymienue crenienus
I€HOB B pe3yJbTaTe KPOCCUHIOBEPA.
XpOoMOCOMHast TEOpUsI HACTIEICTBEHHOCTH.
I'eneTnyeckue Kaprsl.

Hemoncmpayuu: [lopmpemuor: T.

Mopran. Tabauywl u cxemwi:

«Metiosy,

«["eHeTHYECKUE KAPThl PACTCHUM, YKUBOTHBIX H
qeJioBeKay, «B3auMoaelicTBre aylIeIbHBIX
reHoB». Qbopyodosanue: MUKpOIIperiapaT
«JIpo3oduna» (Hopma, Myraruu GOPMbI
KPBUIBEB U OKPACKHU TeJa), MHUKPOCKOII,
Moaenb-antuinkaius «llepexpéct xpomocomy.
Jlabopamopnsie u npakmuyeckue

paodomur:

Jlaboparopnas pabota Ne 5. «3yuenue
pe3yabTaTOB MOHOTUOPUTHOTO

U JUTUOPUTHOTO CKPEIIMBAHUS

PackpeiBathk copepkaHue TEPMUHOB U
MOHATUH: CLIETUICHHOE HACIIEIOBAHUE
MIPU3HAKOB, PEKOMOMHALIUS T€HOB,
TCHCTUYCCKUE KAapThl XpOMOCOM,
MOprasHuja.

Ha3zeBaTs OCHOBHBIE MOJIOKECHUS
XpOMOCOMHOU TEOPUHU

HacneAacTBeHHOCTH T. Moprana;
packpeIBaTh cojiepkanue padbotsl T.
MopraHa 1o ClieIIEeHHOMY

HACJIeIOBAHUIO TEHOB U MPUYUHBI
HapyIIEeHUs CLUEIIJICHUS MEXy T€HAMH.
3anuceIBaTh CXEMbI CKPEIIMBAHUS

IIPU CLIETUICHHOM HacJel0BaHUU, OOBACHATH
MPUYUHBI PEKOMOMHALIUY T€HOB, ONPEENIATh
YKCJIO TPYIII CLETUIEHUS F€HOB; PellaTh
T€HETUYECKHUE 3a]1a4M Ha CLCTNIEHHOE
HacJeI0BaHHE




y Ip0o30(HITbl HA TOTOBBIX

MHUKpOIIpEnapaTax»
6.5 | I'eneruka mona. I'enetuka nosa. XpoMOCOMHOE OIIpeEICHNE PackpbiBath copep:kaHue TEPMHHOB U
Hacnenosanue 110J1a. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI. MOHSITHI: XPOMOCOMHBIN HAabOp, ayTOCOMBI,
IIPU3HAKOB, CLETICHHBIX ['omorameTrHsbIe ¥ reTeporaMeTHbIE OPraHU3Mbl. | ITOJIOBBIE XPOMOCOMBI, TOMOTAMETHBIN 1101,
C II0JIOM HacnenoBanue npu3HaKkoB, CLEIJIEHHBIX C reTepOraMeTHBIN I10J1, CLEIIEHHOE C ITOJIOM
IIOJIOM. Hacje10BaHue IPU3HAKOB.
Hemoncmpayuu: OOBSCHATH ITUTOJIOTUYECKUE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopran, H.J. XPOMOCOMHOI'0 MEXaHU3Ma OIPEIEIICHUS [10J1a Y
Basunos. pa3aNyYHbIX opraHu3MoB. CpaBHUBATh
Tabauyer u cxemvr: «I'eHeTHKa 1MOTAY, 3aKOHOMEPHOCTH HACJIEJOBAHUSI IPU3HAKOB,
«3aKOHOMEPHOCTH HacJIeJOBaHUS, CLEIICHHBIX M HE CLEIUICHHBIX CIIOJIOM.
CLEIJIEHHOTO C MoJoM», «Kapuotumnsl Pemate reHeTMyecKue 3a1a4u Ha HACJIEIOBaHUE
YEJI0BEKa M JKMBOTHBIX) CLEIIEHHBIX C I10JIOM MPU3HAKOB
6.6 | M3MeHUuBOCTS. M3MeHunBOCTE. Buabl N3MEHUNBOCTH: PackpbIBaTh conepkaHue TEPMUHOB U
Henacnencreennas HEHACJICICTBEHHAs U HacJleACTBeHHas. Poib HOHSTHUN . U3MEHYNBOCTb, HACIICACTBEHHAS
U3MEHYNUBOCTh cpelbl B HEHACJIEACTBEHHOW N3MEHYMBOCTH. WU3MEHUYUBOCTb, HEHACJICICTBEHHAS

XapaktepucTuka MO Iu(UKAITIOHHOM
M3MEHYMBOCTU. BapranmoHHbIi ps u
BapHalMoHHas kpuBas. Hopma peakuuu
npusHaka. KonruecTBeHHbIE U KaUeCTBEHHBIE
MPU3HAKU U UX HOpMa PEaKIIHu.
CgolicTBaMOIU(PHKAITMOHHON N3MEHYUBOCTH.

HU3MCHYUBOCTB, MOI[I/I(I)I/IKB.I_II/IOHHB.H
U3MCHYHUBOCTB, BapI/IaI_II/IOHHHﬁ P,
BapuaHTa, BapuallMOHHAs KpHBas, IIPU3HAK,
HOpMa pCaKlnH, KOJINYCCTBCHHLIC U
Ka4CCTBCHHLIC ITPHU3HAKU.
KJ'IaCCI/I(I)I/II_II/IPOBaTB BUJbBI UBMCHUYHUBOCTH U
BBIABJITH UX




Jemoncmpayuu: Tabauysl u

cxemul: «Buapl

U3MEHUYUBOCTHY, «MomupukannoHHas
U3MCHUYUBOCTBY.

Jlabopamopnsie u npakmuyeckue
pabomor:

JlabopatopHas padora Ne 6. «M3yuenue
MO (PHUKAITIOHHON H3MEHUYUBOCTH,
MOCTPOCHUE BAPUAITUOHHOTO Psijia U
BAPUALIMOHHOW KPHUBOW»

ouosornueckue ocodennoctu. [lepeuncnsate
CBOMCTBa MOJU(PUKAITMOHHON N3MEHYMBOCTH U
OOBACHATH €€ 3HAUCHUE JJI OPTaHU3MOB.
Paznuuarth KOIMYECTBEHHBIE U KAUECTBEHHBIE
MPU3HAKH; CTPOUTH BapUALMOHHBIN PsI,
BApUALIMOHHYIO KPUBYIO, BBIYUCIATH CPEIHEE
3HAYEHHUE MpPU3HAKa

6.7

HaciencrBennas
N3MCHYHUBOCTH

HaCHelICTBeHHaSI, NN IT'€HOTUIINYECKas
U3MEHYNBOCTL. KoMOMHAaTHBHAS

U3MEHYMBOCTh. Mei03 1 MOJI0BOM Mpouece —

OCHOBA KOMOWHATHUBHON M3MEHYHBOCTH.
MyTtanoHHasi ”3MEHYUBOCTb.
Knaccudukamus Myramuii: reHHbIE,
XpOMOCOMHBIE, T€HOMHBbIE. YacToTa u
MPUYMHBI MyTaluil. MyTrareHHbie
(baKTopHI.

3aKOH rOMOJIOTHYECKUX PSIOB

B HacJIeACTBEHHON n3Menunsoctu H. 1.
BaBusnioBa. BHesinepHas HacieICTBEHHOCTD
Y U3MEHYUBOCTD. /Jemoncmpayuu:
Topmpemuwi: I'. ne ®pu3, H. 1. BaBumnos.
Tabnuyel u cxemsi: «MyraninoHHas

PackpeiBath copepkaHue TEPMHUHOB U
MOHATUN. HACJIEACTBEHHAs! N3MEHYNBOCTD,
KOMOWHATHBHAsI N3MEHYHBOCTh, MYTAIlHOHHAS
W3MEHYUBOCTh, MyTaHT, MYTallUH: TCHHBIC,
XpPOMOCOMHBIE, T€HOMHBIE; TTOJIUTIIION NS,
AHEYIUIOW/IUSI, MYTareHbl. XapaKkTeprU30BaTh
HACJICJICTBEHHYIO H3MEHYUBOCTh;
(GhOpMYITMPOBaTh 3aKOH TOMOJIOTHYECKHX PSJIOB
B HacJieaAcTBeHHOU m3MenunBocty H. U.
BaBuioBa ¥ 00BSACHATE €0
3HaYeHHeE IS OMOJIOTHH U CEJIEKIIHHU.
KnaccuduuupoBaTs Myranuu: reHHbIE,
XpOMOCOMHBIE, TCHOMHBIC U TPUBOJIUTH
MpUMEPhl MyTallUH.
OOBACHATHh MPUYHUHBI BOSHUKHOBEHUS




U3MEHUYUBOCTEY. Qbopydosanue:
MUKPOCKOTII,

mukponpenapar «Jlpo3oduiaa» (Hopma,
MyTanuud (opMbl KPbLUIBLEB U OKpacka Tela);
KOMHATHBIE PAaCTE€HHS C MECTPOM OKPACKOMU
JINCTHEB.

Jlabopamopnvie u npakmuyeckue
pabomoi:

Jlabopatopnas padora Ne 7. «AHanu3
MyTaIi y Ap0o30(Quibl Ha TOTOBBIX
MUKpOTIpenapaTax»

MyTalui, poib (PaKTOPOB-MYyTareHoB.
CpaBHI/IBaTB BHIbI Myraum‘/’l; BBISIBJIAITH
MMPUYUHBI HﬁCJIC,IICTBCHHOfI HU3MCHYHUBOCTHU,
HWCTOYHUKM MYTareéHOB B OKpYXKAroLIenl cpeae
(KOCBEHHO). XapaKTepH30BaTh BHESICPH yIO
HACJIEJICTBEHHOCTh U U3MEHYUBOCTh

6.8

T'eneTuka uenoseka

I'enetuka yenoseka. Kapunorun

YyeJIoBeKa.

OCHOBHBIE METO/bI TCHETHKH YCJIOBEKA.
TreHeaJOrnYeCKui, OJIU3HEIOBBI,
IIUTOT€HETHYECKUI, OMOXMMHUYECKHHA,
MOJIEKYIISIpHO-TeHeTHYeCKrii. COBpEMEHHOE
ONpeieJICHUE TEHOTHUIA: MOJTHOTEHOMHOE
CEKBEHUPOBaHUE, TEHOTUIIMPOBAHUE, B TOM
qucie

¢ nomoipio I11{P-anamm3a.
HacnencrBennsie 3a00JIeBaHHS YEJIOBEKA.
reHHble 00J1€e3HH, 00IE3HH C
HAacCJIeICTBEHHOM
MPEIPACTIOJIOKEHHOCThIO, XPOMOCOMHBIE
6one3nn. CoMaTnyeckne U TeHepaTUBHbBIE
MYTallHH.

PackpeiBath copeprkanue TEPMHUHOB U
MOHATUI: KAPUOTHUIT YEJIOBEKA,
[IATOr€HETHUECKUHN METO, T€HECATIOTNYESCKUIA
METO/I, POJOCIOBHBIC, OJIM3HEIIOBBI METOI,
HaCJICICTBEHHBIC 00J1e3HH: (MOHOTCHHBIE,

C HACJIEJICTBEHHOM MPEAPACIOIOKEHHOCTHIO,
XPOMOCOMHBIE), MEJUKO-TEHETHYECCKOE
KOHCYJIbTUPOBAHUE.

[lepeunciasiTh 0COOCHHOCTH U3YYCHHS TCHETHKU
YeJI0BEKa; MPUBOJUTH MPUMEPHI
HAacCJIEACTBEHHBIX 00JIE3HEH YEIOBEKA,
XapaKTeprU30BaTh METOIbI UX MPO(PHIIAKTHKHY;
000CHOBBIBATh 3HAYEHHE MEIUKO-
IeHETUYECKOT'O




CtBosIOBBIC KJIETKH. [[pHHIIUIIBI 3I0POBOTO
o0pa3a )XKH3HH, TUATHOCTHKY, MPOPHIAKTUKA U
JIeYeHUsI TCHETUYECKUX OoJe3Heit. Menuko-
FeHEeTUYECKOE KOHCYIbTUPOBAHHUE. 3HAUCHUE
MEIMIIMHCKON TeHETUKH

B IIPEIOTBPAIICHUN U JICYCHUHN T€HETHUECKUX
3a00s1eBaHUl YenoBeKa. /Jemoncmpayuu:
Tabauywvl u cxemsi. «Hacnemopanue
pesyc-dakropay, «['eHeTHKa rpyr

KPOBH.

Jlabopamopnuie u npakmuueckue

pabomoi:

[paktuaeckas padora Ne 2. «CocraBieHue u
aHaJIM3 POJIOCTIOBHBIX YEJIOBEKA)»

KOHCYJIbTHPOBAHHUSL.
BBISBIISITS 1 CPaBHUBATH MEXKIY CO00
JOMUHAHTHBIEC U PELECCUBHBIC PU3HAKI
YeJIoBeKa.

CocTaBisiTh U aHAIU3UPOBATD
POIOCIIOBHBIE YEIOBEKA

Htoro yacoB 1mo Teme

8

Tema 7. Cesiekiusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH

7.1

CeHeKHI/IH KaK HayKa U
Iponecc

1

Cenexuus Kak HayKa ¥ IIpoLecc. 3apoxKIeHHe
ceJIeKnuu U goMectukanus. Yuenue H. 1.
BasuioBa o 1ieHTpax MHOT0oOpa3ust u
IIPOUCXOKICHUS KyJIbTYPHBIX PACTEHUM.
LeHTpbl MPOUCXOKACHHS JOMAIIHUX
JKUBOTHBIX.

Copr, nopoaa, mramm.

PackpeiBaTh conepxaHue TEPMUHOB U
HOHATHUI CEJIEKIUS, COPT, OPOAA, IITaMM,
JOMECTHUKALKs, WM OJI0MalllHUBaHUE,
LEHTPbl MHOr000pa3us U MPOUCXOXKACHUS
KYJbTYPHBIX PACT€HUH M >KUBOTHBIX,
ruOpuIU3aIysl, UCKYCCTBEHHBIN 0TOOD.




Hemoncmpayuu: [lopmpemuor: H.

H. BaBuios.

Tabnuywvl u cxemwl: kapra «LIeHTpBI
MHOr000pa3usi U MPOUCXOKIACHUS
KYJIBTYPHBIX pacTeHU», «Iloposl
JIOMAIlIHUX XKUBOTHBIX», «CopTa
KYJIBTYPHBIX pacTeHuit». Obopydosarue:
MYJSKU TJI0JJ0B M KOPHETJIO0B TUKHUX
(GopM U KyIbTYPHBIX COPTOB PacCTE€HUI;
repOapuii «CebCKOX035HCTBEHHbBIC
pacTeHus»

Ha3zbiBaTh U cpaBHUBATH OCHOBHBIE
ATambl pa3BUTHS celekiuu. M3nararsb
yuenue H. 1. BaBunosa

0 IIEHTPAX MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHu; pa3anvarh IEHTPHI Ha KapTe MUPA,
CBSI3BIBATh UX MECTOIIOJIOKEHNE

C oyaramM BO3HUKHOBEHHS IPEBHEUIITUX
[MABWIN3AINHA.

CpaBHHBaTh COpTa KYJIbTYPHBIX
pacTeHui, NOpoabl JOMAIIHUX
JKUBOTHBIX M WX JUKUXITPEIKOB.
O1ieHUBaTh pOJIb CENEKIINHU

B 00€CIIEYCHHUH TTPOIOBOJILCTBEHHOU
0€30MacHOCTH YeJI0BEYECTBA

7.2

MeToanl 1 JOCTH)XKEHUS
CEJICKIIUM PAaCTCHHUI U
’KHBOTHBIX

CoBpeMeHHbIE METObI CeNeKIMU. MacCoBbIii
Y WHJUBUTyaIbHBIH OTOOPHI B

CEJICKITUY pAaCTEHUH M KUBOTHBIX. OTieHKa
aKcTephepa. bimskopoacTBeHHOE
CKpeIlMBaHWE — MHOpUIWHT. YucTas TUHMS.
CkpenyuBaHue YuCThIX JIMHUH. ['eTepo3suc,
win TuOpuaHas cuia. HepoacrtBenHoe
CKpeluBanue — ayropuauur. OtaanéHnas
rubpuan3anus u e€ycrnexu.
HckyccTBeHHBIN MyTareHe3 U MoJdyueHue
MOJIMILIONAOB. JOCTIKEHHS CEeIeKIINT

PackpbiBath conepikaHue TEPMUHOB U
MOHSATHIN: UCKYCCTBEHHBIM OTOOP, MacCOBBIM
0TOOP, HHAUBHYAIBHBINA 0TOOD, FKCTEPHEP,
OJTM3KOPOJICTBEHHOE CKPEIIUBAHNE, YHACTAS
JIMHHUS, TETEPO3UC, HEPOJICTBEHHOE
CKpeIMBaHKE, HICKYCCTBCHHBI MyTarcHes,
noymruionabl. CpaBHUBATH (HOPMBI
UCKYCCTBEHHOTO 0TOOPAa (MacCcoOBOTO U
UHIUBUIYaJIbHOTO), BHIBl THOPHIU3AINN
(6ITM3KOPOICTBEHHOM M OTIAJICHHOM ), CITOCOOBI
MOJTYYEHHUSI TIOJUILIONUIOB.




pacTeHu, >)KUBOTHBIX U

MUKpPOOPTraHU3MOB.

Hemoncmpayuu: [lopmpemuor: N.

B. MuuypuH,

I'. 1. Kapnieuenko, M. @. UBanos. Tabauywl
u cxemol: «OTIaNeHHAsl THOPUIN3ALUY,
«PaboTel akamemuka M. @. IBanosay,
«Jlomumnonaus». Obopyodosanue: MyIIKA
IUIOJIOB M KOPHEIJIOJAO0B AUKUX (GOPM U
KYJIBTYPHBIX COPTOB pacTEHUH.
Jlabopamopnuvie u npakmuueckue

pabomoi:

Okckypeust «OCHOBHBIE METO/IbI U JJOCTH)KEHHUS
CEJICKIIMU PACTCHUH U )KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHLUIO, TIIEMEHHYIO (pepmy,
COPTOUCTIBITATENNBHBIA YU4aCTOK

WITH TEIUIMYHOE XO3SHCTBO)

IIpuBoauTH MPUMEPBI TOCTUKECHUN
CEJIEKLIMU PACTEHUIN U )KUBOTHBIX

7.3

buorexnonorus
Kak OTpacib
MPOU3BOJICTBA

buoTtexnonorus kak oTpacib MPOU3BOICTBA.
['enHas nHxeHepus. DTarbl CO3qaHuUs
pexomOunanTHo# JIHK m TpaHcreHHBIX
opranu3moB. KieTtouHas HH>KeHEepHUs.
Kiierounsie KynbTypbl.

MUKpOKIOHAILHOE PA3MHOKEHUE PACTEHUH.
KitonnpoBanue BbICOKOIIPOTYKTUBHBIX

PackpbIiBaTh copepxaHue TEPMUHOB U
HOHATHUI: OMOTEXHOJIOTUs, KIETOYHAs
MH)KEHEepusl, TeHHasi UHKEHEepus,
KJIOHUPOBaHME, TPAHCTECHHbIE OPraHU3MBl,
I'MO (reHeTnyecku MOAUDUIIMPOBAHHBIE
OpraHusMbl). XapakTepHu30BaTh
OMOTEXHOJIOTHIO KaK OTPAacIb IPOU3BOCTBA,
OCHOBHBIE




CEJIbCKOXO035MCTBEHHBIX OPraHU3MOB.
OKOJIOTMYECKUE U ATHUYECKUE TIpodaembl. MO
— TEHETHYECKH MOAU(UIIMPOBAHHBIE
opranusmsl. /Jemoncmpayuu:

Tabauywl u cxemol: «OOBEKTHI
OouorexHonoruny, «Kiaerounsle KylbTypbl U
KJIOHUpoBaHue», «KoHcTpyrnpoBaHue u
NEPEHOC I'€HOB, XPOMOCOM»

JOCTH)KEHUS] OMOTEXHOJIOIMH B 00JIaCTH
MPOMBIIIJICHHOCTH, CETTLCKOTO X03HCTBA U
ME/IUIUHEI.

[lepeuncnaTh W  XapakTepH30BaTh
OCHOBHBIE METOABI ¥ JOCTHKCHHSA
OMOMH)KEHEPHH.

OOCcyxIaTh SKOJOTUYECKUE U ITUYECKHE
ACTIEKTHI HEKOTOPBIX UCCIIEIOBAHUI B
o0acT OMOTEXHOJIOTUN (KJIOHUPOBAHMUS,
HCKYCCTBEHHOTO OILIOJIOTBOPEHUS,
HaIpaBJIEHHOTO U3MEHEHUs TeHOMa H
CO3JTaHMSI TPAHCTEHHBIX OPTaHU3MOB)

HToro yacos 1o teme

PezepBHOE Bpemst 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI' PAMME
11 KJIACC
HaunmenoBanue
Ne pa3ziesioB U TEM Komnuectso [IporpamMmHoe conepkaHue OCHOBHBIE BUIBI A€ITEIHHOCTU
/i y4eOHOTO MpeaMeTa qacoB oOyuaromxcs

Tema 1. DBOJMIOLUOHHANA OMOJIOrUHA




11

DBOJIIOLINS U METOIBI €6
W3Yy4eHUs

[Ipennocelinku BOSHUKHOBEHUS 3BOJIIOLIMOHHOM
TEOPHUH. DBOJIOLMOHHAS TEOPHUS U €€ MECTO B
Ouosornu. BrvsiHUE YBOIOIMOHHON TEOPHH
Ha pa3BUTHE OUOJIOTUU U APYTUXHAYK.
CBUIETENHCTBA SBOJIOINH.
[TaneoHnToNMOrUYECKHE: MOCIEIOBATEILHOCTh
MOSIBJICHUS BUJIOB B

MaJIeOHTOJIOTMYECKOM JIETONMCH, TIEPEXOTHBIC
dbopmbl. broreorpadguyeckue: cXoACTBO U
pazimuuue ¢dayH udIOp MaTepUKOB U
OCTPOBOB. DMOPHOJIOTMUECKHE: CXOJICTBA U
pazmu4usl SMOPUOHOB Pa3HBIX BHJIOB
MO03BOHOYHBIX.
CpaBHHTEILHO-aHATOMHYECKHE!
TOMOJIOTHYHBIE, aHAJIOTHYHBIE,
pYyAMMEHTapHbIE OpraHbl, AaTaBU3MBI.
MouiekynsipHO-OMOXUMUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U

OCHOBHBIX

PackpbiBaTh coaepkanue TEpMUHOB U
MOHATHUI: 3BOJIOLUS, TIEPEXOAHbIE (POPMBL,
(duoreHeTHYECKUe PAIbl, BUIBI-3HICMHKH,
BUIBI-PEITUKTHI, 3aKOH 3aPOJIBIIIIEBOTO
CXOJICTBA, OMOTEHETHYECKHIA 3aKOH,
TOMOJIOTHYHBIE ¥ aHAJIOTUYHBIE OPTaHbl,
pPYIMMEHTApHbBIE OpPTraHbl, aTABU3MBI.
[lepeuncnsaTh OCHOBHBIE ATAITBI PA3BUTHS
HBOJIFOIIMOHHON TeopHu. XapaKTepU30BaTh
CBHJICTEJILCTBA YBOJTIOIHH:
NaJIeOHTOJIOrMUecKHe, buoreorpapuieckue,
IMOPHOIOTHYECKHE, CPABHUTEIILHO-
AHATOMHYECKHE, MOJIEKYIISIPHO-
OMOXMMHYECKHE.

[TpuBOANTE TPUMEPHI MEPEXOIHBIX (HOPM
OpPraHu3MOB, (PUIIOT€HETHUUYECKUX PSIZIOB.
[TpuBOANTE (POPMYIMPOBKHU 3aKOHOB




METa0OIMUECKUX MYTeH Yy BCEX MKUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Hopmpemwi: K. Jlunnei, XK. b. Jlamapk, Y.
Hapsun, B. O. KoBanesckuii,

K. M. bap, 3. I'ekkens, ®. Mrosep.
Tabauywl u cxemol. «Pazputue
OpPraHUYECKOT0 MHUpa Ha 3emiiey,
penbedHbie TaOIUIBI «3apOIBIIIN
MO03BOHOYHBIX KUBOTHBIXY,
«APXEONTEPUKCY.

Obopyoosanue: duoreorpaduyeckas Kapra
MHpa; KOJIEKIust «DopmMbl COXpaHHOCTH
HCKOTIaeMBIX KUBOTHBIX U PACTCHUI»,
BJI&XHBIE TIpenapathl «Pa3BuTre HacCEKOMOTOY,
«Pa3BuTHE IATYIIKN

OHMOICHETUYCCKOTO U 3apOAbIIICBOTO
CcXoAacCcTBa

1.2

Hctopus pa3Butus
MpeICTaBICHU I
00 3BOIIOLUU

OpomonuonHas Teopust Y. JlapBuHa.
[Tpennochlikyu BOSHUKHOBEHUS
napBUHU3Ma. [[BIKYIINME CUIIBI HBOIIOLIUN
BUJI0B 110 J[apBuHy (M30bITOYHOE
pa3MHOKEHUE

IpU OTPAHUYCHHOCTU PECYPCOB,
Heonpe/enéHHas U3MEHYUBOCTh, OOphOa

PackpbiBaTh coaepikaHue TEPMUHOB U
MOHSITHIA: CHCTEMATHKa, €CTECTBEHHBIH 1
HCKYCCTBEHHBIN 0TOOpP. XapaKTepu3oBaTh

OCHOBHBIC 3BOJIIOIMOHHBIC UJICH, KOHLICIIINK

Y TEOPUH, CPAaBHUBATH B3IJIS/IbIHA BUJ U
sposonuto K. Jlunues, JXK.b. Jlamapka, Y.
[apsuHna.

3a CyIECTBOBAHUE, €CTECTBEHHBIN
o160p). CHHTEeTHYECKas! TEOPUS
IBOJIIOLIMH

OI_IeHI/IBaTB BKiIaz JIuHHES B pa3BUTHUC
CHCTEMATUKHU U OOBSICHSITH IIPUHIIUTIBI




(CTD) u e€ OCHOBHBICTOJIOKEHHUSI.
Hemoncmpayuu:

Hopmpemwi: K. JIunnen, XK. b. Jlamapk, Y.
JapBuH.

Tabauysr u cxemwr: «llomymsiny, «Kapra-
cxema Mapuipyra nyremecrsus Y. Jlapsunay,
«DopmbI 60PHOBI

3a CYIIECTBOBaHME», «ECTECTBEHHBIN
ot0op», «MHOro0Opasue CopToB
pactenuii», «MHoroobpasue nopos
YKUBOTHBIX»

OMHapHON HOMEHKIJIATypbl. XapaKTepH30BaTh
COZIepKaHUE U 3HAYCHUE IBOJIFOLUOHHON
koHuenuuu JK. b. Jlamapka.

OueHuBaTh €CTECTBEHHO-HAYYHbIE U
COLIMAIBHO-9KOHOMHUYECKUE ITPEAIIOCHUIKH
BO3HMKHOBEHHSI 3BOJIIOLMOHHON Teopuu Y.
[apBuna. PackpeiBaTh conep:kaHue
ABOIIOLIMOHHOM Teopun Y. /lapBuHa; CpaBHUBATh
HEONPEACIEHHYIO U OTIPEACTIEHH VIO
U3MEHYUBOCTh, ECTECTBEHHBIN U NCKYCCTBEHHBIN
0oTO0P, (opMBI OOPHOBI 3a CYIIECTBOBAHUE.
OnucelBaTe  IOJIOKEHUS ~ CUHTETHYECKOU
teopuu sBomonuu (CTD) u oOBsICHATH €6
3HAUEHNE TSI OMOJIOT NI

1.3

Bun: kputepuu u
CTPYKTYpa.
[Tomymsnus kak Kak
3JIEMEHTapHast
eIMHUIIA BHOA

MuxposBosntouus. [lomymsamus kak
SIMHHIIABHAA W DBOJIOIHH.
Hemoncmpayuu:

Tabnuyst u cxemor: «llomymsium,
«MyTranuoHHas U3MEHYUBOCTb.
ObopyodosaHue: MUKPOCKOII, MUKPOIIpenapar
«Jlpozodunay (Hopma, MyTariu
(OPMBIKPBUITHEB M OKPACKH TeJIa), MOJICITh-
anmukanus «llepexkpéct xpoMocom».

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSATHUI . MUKPO3BOIIIOIHS, BH]I, KPUTCPUH
BUJIa, apeat, MOMYJISIIUs, TeHO(POH]I,
MyTalui, KOMOMHAIIUN FCHOB.
XapakTepu30BaTh BUJ KaK OCHOBHYIO
CHUCTEMATHUYECKYIO SJMHHUILY U T[EIOCTH YO
OMONIOTUYECKYIO CUCTEMY. BbIiemsTh
KPUTEPUU BUJA

(Mopdonornueckuii, GPU3HOTOTHUECKHH,




Jlabopamopmusie u npakmuueckue

pabomoi:

Jlaboparopnast padora Ne 1. «CpaBHeHUE BUIOB
110 MOP(OJOTHUECKOMY KPUTEPHIOH

OMOXUMHUYCCKUI, TCHETHUCCKUM,
HKOJIOTHUECKUH, reorpaguyecKuii) u
MPUMEHATh KPUTEPUH JJISI OITUCAHUS
KOHKPETHBIX BHJIOB. XapaKTepU30BaTh
MOMYJISIUIO KaK CTPYKTYPH YIO € IMHUILY
BHJIA W DBOJIIOIUU.

OnuceIBaTh MOMYJSAIMIO 10 OCHOBHBIM
MOKa3aTeIIM. COCTaB, CTPYKTypa

1.4 | JIBwxymue cuibl JIBrkyiiue criibl ((akToOphl) IBOTIONMHU BUJIOB | PackpbiBaTh coliepKaHUEe TEPMHHOB U
(smemeHTapHbIC B Npupojae. MyranroHHbIN ITpoLece u MOHITHI: KOMOMHATHBHAS. N3MEHYUBOCTb,
(baKkTOpBI) 3BOTIOIUH KOMOMHATUBHAs U3MEHYUBOCTb. MYTalliH, MyTallMOHHBIN MpoIIECC,

[omynsumoHHbIe BOJIHBI U JApeiid reHOB. MOMYJISIIIMOHHBIE BOJIHBI, Apei( T'eHOB,

W3zomsanusa u murpauus. [Jemoncmpayuu: W30JIALMsL, MATPAalud. XapakTepu30BaTh

Tabnuysl u cxemul: «/IBUOKyIIME CHIIBI 3JIEMEHTapHbIE (PAKTOPBI IBOTIOLMHU:

IBOJIIOLIAN» MYTallMOHHBIH Mpolecc, KOMOMHATUBHAs
M3MEHYHUBOCTb, NOMYJISLIMOHHBIE BOJIHBIL, Aperd
ICHOB, U30JLILMA, MUTPALXs. Y CTaHABIUBATb
IIPUYUHHO-CJICICTBEHHBIEC CBA3U MEKIY
MEXaHU3MOM H PE3yIbTATOM ACUCTBHUSA
JIBIKYIIUX CHJI (DJIEMEHTApHBIX (DAaKTOPOB)
ABOJIIOLIMH

1.5 | EcrectBeHHbIl 0TOOp U EctecTBeHHbIN 0TOOp — HaNpaBIAIOMINN PackpbiBaTh copepkaHue TEPMUHOB U

ero (hopmsl

(I)aKTOp OBOJIFOITUHA.
q)OpMBI €CTCCTBCHHOI'O 0T6opa.

TIOHSITHI: €CTeCTBeHHBIN 0TO0D, 60phOa 32
CYIIIECTBOBaHHUE.




Hemoncmpayuu:
Tabauywl u cxemwl. «EcTecTBEHHBIN OTOOPY,
«boprba 3a CylecTBOBaHUE)

OnucelBaTh MEXaHU3M JEMCTBUSI €CTECTBEHHOIO
orbopa. Xapaktepu3oBaTh (HOpMBbI
€CTEeCTBEHHOT0 0TOOpa (ABHIKYIIHIA,
CTaOMIM3UPYIOUINH, TU3PYNTUBHBIN) U
CpPaBHUBATH UX MEXIY COOOH.

XapakTepuszoBatb 00pb0y

3a CYLLIECTBOBAHUE U CPABHUBATHL €€ BUJIbI
(MexxBUIOBaAs, BHYTPUBHUIOBaAs, Oophr0a ¢
HeOIaronpusITHBIMU (JaKTOpaMH BHEIIHEN
cpenibl)

1.6

Pe3ynbraThl 3BOMIOINN:
MIPUCTIOCOOICHHOCTD
OpPraHu3MOB U
BH1I000pa30BaHKE

[Iprcnoco0neHHOCTh OPraHu3MOB Kak
pe3ynbTat 3Bosronny. [Ipumepst
MIPUCTIOCOOJICHUI Y OpTraHU3MOB.
ApomMopho3bl 1 uanoanantanuu. Bugn
BH1000pa3oBaHue.

Kpurtepun Buga. OcHoBHBIE POPMBI
BUJI000pa3zoBaHus: reorpaduieckoe,
9KOJIOTUYECKOE.

Hemoncmpayuu:

Tabnuywl u cxemol.
«[IprcnocobIeHHOCTh OPraHU3MOBY,
«["eorpaduueckoe BugpooOpazoBaHuey,
«DKOJIOTUYECKOE BHI000Pa30BaHUEY.
Obopyoosanue:

Kosuekius «IIpumepsl 3aUTHBIX
MPUCTIOCOOICHUN Y )KUBOTHBIXY,

PackppiBaTh conep:kaHue TEPMUHOB U
MOHSTHI: TPUCIIOCOOTIEHHOCTbD,
MOKPOBUTEILCTBEHHAS U MpelocTeperaromias
OKpacKka, MacKHpOBKa, BUI000pa30BaHHUE.
OnuceiBaTh MEXaHU3M BO3HUKHOBEHUS
MIPUCTIOCOOJICHUI Y OpPraHu3MOB. BBIsABIATE 110
M300paKeHUSAM, Ha KHUBBIX U (PUKCUPOBAHHBIX
npenaparax npuMepbl IPUCIOCOOICHHOCTH
pacTeHU | KUBOTHBIX K YCIOBUSIM CPEIbI
o0uTaHus, JOKa3bIBaTh OTHOCUTEIHHYIO
1€J1eCO00Pa3HOCTh MPUCTIOCOOICHUIA.
XapakTepus3oBaTh CIOCOOBI U MEXaHU3MBbI
BUJI000pa30BaHUs; OMUCHIBATH U CPABHUBATH
OCHOBHBIE




KOJUICKIMS HACCKOMBIX C pa3JIMYHbIMU

TUIIAMHU OKpPaCKH, Ha60p IJIOJOB U CCMSH.

Jlabopamopnvie u npakmuyeckue
pabomoi:

JlabopatopHas padora Ne 2. «Onmcanue
IPUCIOCOOIIEHHOCTH OPraHu3Ma U ee
OTHOCHTEIILHOTO XapakTepar

(OpPMBI IKOJOTHYECKOTO H
reorpauueckoro BUI000pa3oBaHMs

1.7

Hanpasnenus n nyru
MaKpO3BOJIIOLNH

Makpos3Bostronusi.

DopMBI IBOITIONIHNH: (PUIIETHIECKAS,
JUBCPreHTHAsA, KOHBCPIrCHTHAas,
napasuienbHas. HeoOpatumocThb
sposironuu. [Ipoucxoxaenue

OT HecHelnaIu3upOBaHHBIX
IPEJIKOB.

[Tporpeccupyromas crienuaai3anus.

AnantuBHas paguauus. Jemoncmpayuu:

Ilopmpempsi. A. H. CeBeprioB. Tabauywst u
cxembl: «ApoMopho3bI»,
«nnoamanramuny, «O01as
JereHepaLus.

Obopyoosanue: Mmojenb «OCHOBHBIC
HATPaBJICHHs IBOJIOIUI», 00BEMHASA
Mozenb «CTpoeHHe TOJIOBHOTO MO3Ta
MO3BOHOYHBIX)»

PackpeiBathk copepkaHue TEPMUHOB U
MOHSTUN: MAKPOIBOJIIOIHUS, (PUIIOTCHE3,
OMOJIOTUYECKHI TIPOTPECC U perpecc,
apoMop¢o3, HanoaganTaIus, oomas
JIETeHepalys, aJanTUBHAs paadalus.
XapaktepuzoBaTh (JOPMBI BOJIOIIH.
BrisiBisite apomopdo3bl U uanoaganTanum
ypacTeHUN | KUBOTHBIX.

CpaBHHBaTh OMOJIOTUYECKHH MPOTPece U
Ouosoruueckuit perpecc, apoMopdos,
UAMO0AJANTALUIO U OOIIYIO JIeTeHEePaLtIO.
BhISBISTE B3aUMOCBSI3M MEXKAY MYTSIMH U
HAIPaBJICHUSIMH 3BOJIIOLIUN

y pacTeHui U KUBOTHBIX

Htoro gyacoB o teme

Tema 2. Bo3HNKHOBeHUE H Pa3BUTHE KU3HU Ha 3eMuie




2.1

Hcropus xu3Hu

Ha 3emMJie U METOJIbI €€
n3ydeHus. [ unoressl
MIPOUCXOKICHHS KU3HU
Ha 3emie

Jlonay4HbIe IIPEICTABIICHUS

0 3apoxxacHuu xu3Hu. Hayunbie
TUII0TE3bl BOSHUKHOBEHMSI )KU3HU

Ha 3emJie. abuoreHe3 uIaHCIepMusl.
XuMuyeckas 3BoJIoLUA. AOHOTeHHbIN
CUHTE3 OPraHMYECKUX BEIIECTB

U3 HEOPraHUYECKUX. DKCIIEPUMEHTAILHOE
MOJITBEPK/IEHNE XUMUYECKOH IBOJIIOINH.
HauanpHble 3Tanbl 6MOJI0rMUECKOM 3BOTIOIHH.
I'mnoresa PHK- mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp U BOSHHUKHOBEHHE

IMPOTOKJICTKH. HepBBIe KJICTKH U UX 3BOJIKOIIHA.

dopMHUpOBaHNE OCHOBHBIX TPYIIIT )KHUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tlopmpempui:

®. Pemu, JI. Tlactep, C. Mumnep, A.
N. Onapumn, I'. FOpwu.

Tabauywl u cxemovl: «BO3HUKHOBEHHE
COJIHEUHOU CHUCTEMBI,

«Pa3BuTHE OPraHMYECKOr0 MHPay,
«PacturenvHas kieTka», «KuBoTHas
KieTkay, «[IpokapuoTnueckas KieTKa

PackpbiBaTh cosepikaHne TEPMUHOB U
MOHATHUI KpealmoHu3M, abUOTeHe3, BUTAIIN3M,
naHcnepMusi, OMOMo33, KOALepBaThl,
IPOOMOHTHI, cUMOMOTreHe3. XapaKkTepu30BaTh
METO/Ibl U3y4EHUSI HICTOPUYECKOI'O IPOIIIOrO
3emiu. [lepeunciiiTe OCHOBHBIE ATAIbI
XUMHUYECKON 1 OMOJIOrMUECKOM 3BOTIOLIUH.
W3narate copepaHue TMIIOTE3 U TEOPUi
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(KpeallnoHU3Ma, CaMOIPOU3BOIHLHOTO
3apO’KJICHUS (CIOHTAHHOTO), TAHCIICPMHUH,
runore3sl PHK-mupa). OnuceiBats
skcriepuMenThl C. Musiepa u I'. FOpu o
MOJIy4€HUIO OPTraHNYECKHUX BEIIECTB U3
HEOPraHWYeCKUX MyTéM aOMOTeHHOTO CHHTE3a




2.2

OCHOBHBI€ 3TaIIbI
SBOJIIOLIUHU
OpPraHUYECKOro MHpa Ha
3emiie, pa3BUTHE KU3HU
IO 3paM | IeproIamMm

PazButue xu3HM Ha 3emiie 1o 3pam U
nepuoaaM. Karapxeil. Apxeiickas

U IIpoTepo3orckas 3psbl. [laneosolickas spa u
e€ nepuoJipl: KeMOPHUIICKUM, OPIOBUKCKUH,
CUJTYPHUICKHH, JEBOHCKUH,

KaMEHHOYI' OJIbHBIN, IEPMCKU.
Me3o301ickas 3pa U €€ NepHoIbl:
TPUACOBBIN, FOPCKHI, MEJIOBOM.
Kaitno3olickas apa 1 €€ nmepuobl:
ITaJICOr€HOBLIM, HEOTCHOBBII,
AQHTPOIIOTEHOBBIN. XapaKTEPUCTHKA
KJIUMara u

reoJIOrMYecKux mnporeccoB. OCHOBHBIE 3TaIlb
9BOJIIOLIMM PACTUTEIBHOTO U )KUBOTHOTO
Mupa. ApoMopQo3bl

y pacTeHuil u )kuBOTHBIX. [losBneHue,
pacuBeT U BBIMUPAHUE TPYIII JKUBBIX
OpPTraHHU3MOB.

Hemoncmpayuu:

Tabauywl u cxemol. «Pazputne
OPraHUYECKOr0 MHUPa», FEOXPOHOIOTHYECKas
TabamLa; KoJuiekuus «PopMbl COXpaHHOCTH
MICKOIIAEMBbIX KUBOTHBIX U PACTEHUI.
Jlabopamopnule u npakmuyeckue padomul:

PackpbiBath copep:kaHue TEPMUHOB U
TIOHSITHIA: 30H, 3pa, IEPUOJI, ApOMOPPO3HI,
WIMO0aJANTALUH.

3HaTh MOCJIEOBATEIILHOCTh S0OHOB: KaTapXxeH,
apxei, mpoTepo30ii, paHepo30ii; p: apxenckas,
MPOTEPO30ICKasi, MajJeo30McKas, Me30301cKas,
KaifHO30MCKasl; IEPUO0B: KEMOPUHCKHIA,
OPIOBHUKCKUM, CHITYPUNCKUI, T€BOHCKHIA,
KaMEHHO YT OJIbHbBII, IEPMCKHUA, TPUACOBBIN,
FOPCKUH, MEJIOBOM, MTAJICOr€HOBBIA 1
HEOT€HOBBIM, aHTPOIIOT€HOBBIM.
XapakTepru30BaTh OCHOBHBIE COOBITHS B
Pa3BUTHUH OPTaHUYECKOTO MUPA

10 3paM U MEePHOJIaM T'€OJIOTHIECKON
WCTOPUH; TAIbl Pa3BUTHUS PACTUTEIHLHOTO

1 KUBOTHOTO MUpA. BbIIennuTh rnaBHbIe
apoMop(}o3bl pacTeHUH U )KMBOTHBIX.
CpaBHUBaTh MEXAY COOO0M TpeICTaBUTECH
CHUCTEMATUYECKUX TPYII OPTaHU3MOB,
BBISBIISATD YEPTHI YCIOKHEHUS U
MIPUCIIOCOOJIEHHOCTH K YCIIOBUSIM KU3HU




[Ipaktuueckas padora Ne 1. «M3yuenue
MCKOIIAaEMbIX OCTaTKOB PACTEHUM M MKUBOTHBIX
B KOJUIEKIUSAX».

DKCKypcust «IBOJIIOLKS OPraHUYeCKOro Mupa
Ha 3emMJyie» (B €CTeCTBEHHO-Hay4YHbIN
WIMKpaeBeAUECKUl My3eil)

2.3 | CoBpemeHHas cucTemMa Cucrema OpraHMuecKkoro MuUpa Kak oTpakeHue | PackpeiBaTh conepikaHue TEPMUHOB U
OpPraHUYECKOro MHpa sBoJfonH. OCHOBHBIE CUCTEMATHYECKUE MOHSATUIN: CHCTEMAaTHKa, UCKYCCTBEHHAS 1
CPYIIBl OPraHu3MoB. /Jemoncmpayuu: ecTecTBeHHas Kiaccudukanus, OnHapHas
Tabnuysl u cxemvl: «CoBpeMeHHas HOMEHKJIaTypa, IPUHITUIT UEPAPXUIHOCTH.
CUCTEMa OPraHMYeCKOro MHUpa» XapakTepru3oBaTh COBPEMEHHYIO
CHUCTEMY OPTaHMYECKOTO MHUpa
2.4 | DBorOIMS YeIIoBeKa DBOJIIOLUS YeJIOBEKA. AHTPOIOJIOTHUS KakK PackpeiBath copepkaHue TEPMUHOB U

(anTpomorenes)

Hayka. Pa3BuTue npeacraBieHuil o
MIPOUCXOKIEHUN YesioBeka. MeTobl
u3ydeHus: antpornoreHesa. Cxoacrsa u
pa3iauuusi yejaoBeKa U )KMBOTHBIX.
CucremaTuueckoe MoJI0KEHUE YeIoBeKa.
Hemoncmpayuu:

Topmpemot. Y. Jlapun. Tabauywl u
cxemsl: «CpaBHEHHE aHATOMHYECKUX
YepT CTPOCHHUSI YEIOBEKa U
YEJIIOBEKOOOPa3HBIX 00E3bsSHY.
Obopyoosanue: clenku UIu
U300pakeHNsl KAaMEHHBIX OPYAUi

MOHATHUI: aHTPOIOJIOTUs, aHTPOIIOTEHE3,
yenoBek pasymusbIii (Homo sapiens),
MMPAMOXOXKJACHUEC, BTOpas CUI'HaJIbHasA CUCTEMA.
HCpC‘II/ICJI}ITB 3aJla4d aHTPOIIOJIOIUH,

OTallbI CTAHOBJICHUSA U PAa3BUTHA
HpC,HCTaBJICHHI;'I O IIPOUCXOKACHUHN
YCJIOBCKaA.

H3narate OCHOBHBIEC MOJIOKCHHS TCOpUHn 4.
I[apBI/IHa, KPpUTUYCCKU OLICHUBATDH
HEHAYy4H Y0 HUH()OPMAIIHIO O
MPOUCXOKIACHUN YCJIOBCKA.

3HATh CHCTEMATHYECKOE MOJIOKEHHE




HIEPBOOBITHOTO YEJIOBEKA: KaMHU-
qorepsl, pyouia, ckpebia

Bua HOMO sapiens, mepeuucisTs ero
MOP(}OoTOro-aHaTOMUYECKHE MPU3HAKH

pa3HOro YpoBHs (THII, KJIacc, OTPST

u 1p.).

YcranaBinuBaTh YCPThI CXOACTBA U

pa3Muuii YeoBeKa 1 KUBOTHBIX. OOBSICHATH U
OLICHUBATb 3HAYCHUC HAYYHBIX 3HAaHUU O
MPOUCXOKACHNU YCJIOBCKA 1JI IOHUMAaHH A
MeCTa M POJIH YEJIOBEKa B MPHUPOJIE

2.5

JIBrKynue cuisl

(dbaxTopsr)
aHTPOTIOTeHEe3a

JIBmxkyiiue cuiibl (pakTopsl) aHTpONOTreHe3a.
HaciencTBennast I3MEHYHUBOCTD U
€CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3
JKW3HU, U3TOTOBJICHUE OPYIUN TPY/Ia,
MBIIJICHUE, PEYb.

Hemoncmpayuu:

Tabauyvl u cxemot. «CpaBHEHNE aHATOMUYECKHIX
YepT CTPOCHHUSI YEJIOBEKA U YEIIOBEKOOOpa3HBIX
00e3baH», «OCHOBHBIE MeCTa
MMAJICOHTOJIOTMYECKHX HAX0I0K

MIPEIKOB COBPEMEHHOTO YEJIOBEKAY.
O6opynoBaHue: MyYIsKU

«IIporcxoxaeHrE YEIOBeKa
(MasIe0HTONOrMUECKUE HAXOIKH )»

PackpeiBaTe copepxaHne TEPMUHOB U
MOHSTHI: PaKTOPbl aHTPOIIOTeHE3A,
TPYIIIOBOE COTPYTHHYECTBO, PeUb,
opyauiHas NeSITeTbHOCTD, TOJMMOP(U3M.
XapakTepHu30BaTh IBUKYIIUE CHITBI
(dpakTopsr) aHTpOMOTrEHE3A:
OMOJIOTHYECKUE U CONUANBHBIE,
CpaBHHBATh UX MEXKIY COOOM




2.6

OCHOBHBIE CTaaUH
DBOJIIOLAM YEJIOBEKA

OCHOBHBIE CTaJIMH U BETBU BOIIOIUU
YyeJioBeKa: aBcTpajonuTeku, YenoBek
yMelJIbli, YenoBek NpsAMoxoadimui, Yeaosek
HEaHJIePTAIbCKUM, YeIoBEK pa3yMHbIN
coBpemMeHHoro tumna. Haxoaku nckomaemsbix
OCTaHKOB, BpeMsl CYIIIECTBOBAHUs, 00JIaCTh
pacnpoctpaHeHus, 00bEM roJIOBHOTO MO3Ta,
00pa3 *Ku3HH, opyaus. Jemoncmpayuu:
Tabauywl u cxemwvl: «OCHOBHBIE MecCTa
MaJCOHTOJIOTHYECKUX HAXOJA0K MPEIKOB
COBPEMEHHOI0 4YeJOBEKa», «J[peBHeime
moan», «Jpesuue moan», «llepBbie
COBpeMeHHBIE JTI0u». O00py/I0BaHHE: MYIISIKA
«IIpoucxoxaenne yeaoBeka» (O10CThI
aBCTpAJIONUTEKA, MTUTEKAHTPOTIA,

HeaH epTajblla, KPOMAaHBOHIIA); CIICTIKH VI
M300paKEHUS KAMEHHBIX OPYIHit
MEepPBOOBITHOTO YeJIOBEKA: KaMHU-YOIIIEPHI,
pyouna, ckpebia

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATUI: aBCTPAJIOINUTEK, YEJIOBEK YMEJIBI,
YEJIOBEK MPSIMOXOIALINN, HEAHAEPTAJIELL,
KpPOMAaHbOHEL, HEOJIUTUYECKAsT PEBOJIIOLIMSA,
NIEPBOOBITHOE UCKYCCTBO. XapaKTepU30BaTh U
CpPaBHUBATh MEXTY COO0 OCHOBHBIEC CTA/IUU
ABOJIIOLIMM YEJIOBEKA: XPOHOJIOTUYECKUI
BO3pACT, apeaj paclpocTpaHeHus, 00bEM
TOJIOBHOTO MO3Ta, 00pa3 ®U3HHU U OPYIHUs
Tpyna

2.7

Yenoeueckue pacel 1
IMPpUPOAHBIC aJallTalluN
YCJI0OBCKa

Yenoseueckue pacsl. OCHOBHBIE 0OJIbIINE
pachl: eBporneouHas (eBpasuiickas), Herpo-
aBcTpasionIHast (3KBATOpUAIbHAs),
MOHTIOJIOM/IHAs (a3UaTCKO-aMEpPHKaHCKas).

PackpsiBaTh conepkaHue TEPMUHOB U
MIOHSITH: pacbl, pacoreHes, colua-
JApBUHU3M, Pacu3M, METHCALHSL.
XapakTepu30BaTh U CPAaBHUBATD
IIpeICTaBUTENIEH YEIOBEYECKUX Pac,




UepThbl npUCTOCOOICHHOCTH
MPEICTaBUTEIICH YEIOBEUECKHX pac

K YCJIOBHSIM CYIIECTBOBaHMs. EAMHCTBO
YyeJioBeUecKux pac. Kputnka coruaibHOTro
JapBUHU3MA U pacusMma. Jemoncmpayuu:
Tabauywl u cxemol:. «YenoBedeckue

pacsi»

pacKpbIBaTh NPUYUHBI 1 MEXAaHU3MBI
pacorenesa, NepeuuciIsaTbh U MPUBOAUTH
MIPUMEPBI TIPUCIIOCOOIEHHOCTH YeJIOBEeKa K
YCIOBUSIM CpEIBI, MPUMEPHI
MIPUCTIOCOOUTENIHHOT0 3HAYEHUST PACOBBIX
MIPU3HAKOB.

JlokasbiBaTh equHCTBO BHa HOMO sapiens,
HAYYHYIO HECOCTOSITENBHOCTH PACOBBIX
TEOpHUIi, UACH COUMAILHOTO JTapBUHHU3MA U
pacusma

Wtoro gwacos nmo teme

9

Tema 3. Opranu3Msbl U OKpY:KaK0IIas cpeaa

3.1 | Dxonorusi Kak Hayka 1 DKOJIOTHS KaK HayKa. 3aJauyu iy pa3/ielibl PackpeiBath comepkaHue TEPMUHOB U
9KOJIOTHH. MOHSITHI 3KOJIOTHS, MOJIeBble HAOTIOCHMUS,
MeTo/ibl SKOJOTHYECKUX UCCIICTOBAHUIM. AKCHEPUMEHTBI, MOHUTOPUHT OKPYKaIOIIEH
DKOJIOrM4ecKOe MUPOBO33PEHUE COBPEMEHHOTO | CPEIbl, MOJCIMPOBAHUE, YKOJIOTUYECKOE
yenoBeka. [Jemoncmpayuu: MHPOBO33pEHUE.
Hopmpemst. A. I'ymbombar, K. [lepeuncnsaTe 3aaun SKOJIOTMH, €€ pa3esibl
®. Pynwe, 3. 'ekkerb. K CBSI3U C APYTMMHU HayKaMH.
Tabnuysl u cxemwl: Kapta «lIpupoHbie 30HbI XapakTepu30BaTh METO/bI SKOJIOTHYECKUX
3emMimy HUCCIeNOBaHUI

3.2 | Cpensl obuTanus u 1 Cpenbl 0OUTaHMS OPraHU3MOB: BOJHAS, PackpbiBath conep:kaHue TEPMUHOB U

9KOJIOTHYECKUE
(baxTopsl

HA3CMHO-BO3AYyIIHAsA, IMTOYBCHHAA, BHYTPHU-
OpTraHU3MCHHas. OKOJIOTHYCCKHUE q)aKTOpBI.
KHaCCI/I(bI/IKaI_II/ISI OKOJIOTHYCCKUX

MOHSTHIA: Cpe/ia OOUTAaHUS, SKOJIOTHIECKUE
(baxTOphl, OMOJIOTMYECKUI ONTHUMYM,
OrPaHUYUBAOIINI (JINMUTHPYIOIIH)




(bakTOpoB: AOMOTHYECKHE, OMOTHYECCKHUE U
AQHTPOIIOT CHHBIE.

JleiicTBrE SKOIOTHUECKUX (PAKTOPOB HA
OpraHU3MBI.

Hemoncmpayuu:

Tabnuywvl u cxemor: «Cpeapl0OUTaHUS
OpraHU3MOB)

daxTop.

XapakTepu30oBaTh YCIOBHS Cpell OOMTaHUS
OpraHu3MOB; KJIaCCU(UIIPOBATH U
XapaKTEepPH30BaTh HKOJIOTHUECKUE (PAKTOPHI:
abuoTu4ecKre, OMOTUYECKHE U aHTPOIOrCHHbIE.
OnuceiBaTh IICI\/JICTBI/IC SKOJIOTHYECKUX
(akTOpOBHA OPraHU3MBL. XapaKTepU30BaTh
0COOEHHOCTH CTPOCHHUA U KUBHCACATCIIBHOCTH
pacTeHuil M KUBOTHBIXPA3HBIX Cpesl OOUTaHUS

3.3

AbnoTuueckue
(hakTopsI

AbGuoTtndeckue GakToOphl: CBET, TEMIIEPATYPA,
BIIQXHOCTh. DoTonepuoausm. [Ipucrnocodnenns
OpPraHU3MOB K JIEHCTBUIO aOMOTHYECKHUX
¢dakxTopoB. buonoruueckue puTMBbI.
Hemoncmpayuu:

Tabnuysl u cxemvi: «POTOMEPUOTUZM.
Jlabopamopnule u npakmuyeckue padomul:
Jlaboparopnas padoTta Ne 3.
«Mopdonoruyeckue 0coOEHHOCTH PACTECHUIM
U3 pa3HbIXMeCT obutanus». JlabopaTopHas
pabota Ne 4. «BnusiHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYCa

PackpbiBaTh copepkaHie TEPMUHOB U
MOHATUN: a0UOTHYECKHE (DAKTOPBHI,
dboToneproan3M, OUOJIOTUUECKHE PUTMBI.
AHaM3UpOBaTh IEUCTBUE CBETA, TEMIIEPATYPHI,
BJIQJKHOCTH Ha OPraHU3MBbI U MIPUBOJUTD
MIPUMEPBI MIPUCIIOCOOJICHHOCTH OPraHU3MOB.
[TpoBoauTh Onosornueckue HaOMIOACHUS U
0hOpMIIATh PE3ybTaThl MPOBEAEHHBIX
HaOJIFOIEHUN




3.4 | buornueckue Buornueckue paxTopsl. Bumsr 6noTnueckux PackpbiBaTh cozepikaHne TEPMUHOB U
(baxTopsl B3aUMO/ICHCTBUI: KOHKYPEHLIUS, XUIIIHUYECTBO, | MOHITUI:OnoTHyeckue (hakTopsl,
cumOuno3 u ero Gopmsl. [lapazutusm, XUITHUYECTBO, apa3uTU3M, KOHKYPEHIIMS,
KOOIlepalus, MyTyaJu3M, KOMMEHCAIU3M MyTyaJlu3M, CUMOM03, KOMMEHCAIIN3M,
(KBapTUPAHCTBO, HAXJICOHUYIECTBO). HaxJICOHUYECTBO,
AMeHcau3M, HEUTPaIU3M. KBapTUPAHCTBO, AMEHCAIIN3M, HEUTPATIU3M.
3HaueHue OMOTUYECKUX B3auMOJeHcTBUl uid | XapakTepu3oBaTb OMOTHYECKUE (PaKTOPhI
CYIIECTBOBAHUSI OPraHU3MOB B IIPUPOIHBIX U BUJbI B3AUMOOTHOILIEHUN MEX Iy
coobuiecTBax. /Jemoncmpayuu: OpraHu3MaMu; MPUBOAUTH IPUMEPHI
Tabauywl u cxemwr: «IlumeBpie e B3aMMHOM MPUCTIOCOOTICHHOCTH
opranu3moB. CpaBHUBaTh MEXy c000it
BUJIbI OMOTHYECKNX B3aUMOICHCTBHI
OpraHU3MOB
3.5 | Dkosnoruyeckue DKOJIOTHYECKHUE XaPAKTEPUCTUKH TOIYJISIILINH. PackpsiBaTh conepkaHue TEPMUHOB U

XaPaKTCPUCTHUKH BUIA
" NIOIyJsIun

OcHOBHBIETIOKA3aTeIM HOMYJISILIHN:
YHCJIEHHOCTb, INIOTHOCTh, POXKAAEMOCTh,
CMEpPTHOCTb, IPUPOCT, MUrpanus. Junamuka
YUCJICHHOCTU HOMYJIALUU U €€ Peryisiusl.
Hemoncmpayuu:

Tabnuysr u cxemwr: «llomynauuny,
«3aKOHOMEPHOCTHU POCTA YNUCIEHHOCTU
HOMYISAUU UHDY30pUU-TY(DETbKI.
Jlabopamopnbvie u npakmuueckue padoomoi:

MMOHSTHM. nomyyesinusa, 4YuCJICHHOCTD, IJIOTHOCTD,
POXKIAACMOCTb, CMCPTHOCTD, ITPUPOCT,
MuUrpagusi, IMHaMHuKa YUCICHHOCTH

MO YIS U, XapaKTepI/IBOBaTI) OCHOBHBIC
IMMOKa3aTeJin U SKOJIOTUYCCKYIO CTPYKTYPY
MOy, OIMMUCBIBATD MEXAHU3MBbI PEryJsINUN
YUCJICHHOCTU IIOITYJIALNA




[TpakTruaeckas padora Ne 2. «IToacuér
MJIOTHOCTH MOMYJISIIUNA pa3HbIX BUJIOB
pacTeHuin»
Hroro yacos mo teme )
Tema 4. CooO1iecTBa M IKOJIOrHYeCKHEe CUCTEMBI
4.1 | CooOmiecTBa 1 Co00111€CTBO OPraHu3MOB — OUOIIEHO3. PackpeiBath copepxanue TEPMUHOB U
OpraHu3MOB CrpykTypbl OHOLIEHO3a: BUI0BAs, MOHSTHI: OUOIIEHO3, PKOCHUCTEMA,
MpOCTpaHCTBEHHAsA, Tpoduueckas (MuIeBas). OMOTreoI1eHO3, BUIBI-TOMUHAHTHI,
Bunni-noMUHAHTEL AKOJIOTUYECKasl HHUIIA. XapaKTEPU30BaTh
Cssi3u B OHOIIEHO3E. Ono1eHO03 (CO00IIECTBO), €r0 BUIOBYIO,
Jemoncmpayuu: IIPOCTPAHCTBEHHYIO U TPO(PUUECKYIO
Tabnuysr u cxemwr: «llumesplie nenny, CTPYKTYPBI.
«bHOLIEHO3: COCTaB U CTPYKTYypay. OOBACHATH POJIb KOMIIOHEHTOB
ObopyoosaHue: MOAETb-aNTUTAKAIUS OMOIIeHO32a B MOIJICPKAHUU €TO
«Tunuanble OUOIIEHO3bIY, TepOapuit CTPYKTYpBI U CYIIECTBOBaHMS Ha
«PactuTenpHble COOOIIECTBAY; KOJUIEKIIUS onpeaenéHHON TepPUTOPHUU.
«buoreHo3» OOBACHATH OMOTOTHYECKUN CMBICT SIPYCHOCTH
MUJIMCTOBOM MO3ankHu. CpaBHUBAaTh KOMIIOHEHTHI
OMOLIEHO30B, UX BUJIOBYIO, TPOCTPAHCTBEHHYIO
U TPOHUUECKYIO CTPYKTYPBI, CBSI3U MEXKIY
OpraHu3Mamu
4.2 | DKOCUCTEMBI U 2 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI). PackpbiBath coaepkaHue TEPMUHOB U
3aKOHOMEPHOCTH UX [TonsiTHE 06 SKOCHUCTEME U OHOTE€OIIEHO3E. MOHSTHIA: 9KOCUCTEMA, OMOT€OIEHO3,
CYIIECTBOBAHUS O YHKIIMOHAIEHBIE KOMITIOHEHTHI MIPOIYLIEHTbI, KOHCYMEHTBI, PEAYLIEHTHI,
Tpouueckue ypoBHH, MUIIEBAs




HKOCUCTEMBI: TIPOYLEHTHI, KOHCYMEHTHI,
PEAYLIEHTHI.

KpyroBopoT BeiecTs 1 OTOK 3HEPruu B
9KOCHUCTEME.

Tpoduueckue (MHIIEBBIC) YPOBHU
sKocucTeMbl. [luineBbie Lenu u ceru.
OcCHOBHbIE NTOKa3aTeNN IKOCUCTEMBI:
O6romacca, MpOYKIUs. DKOJIOTHIECKUE
APaMUJIBI: TIPOAYKIIUHY, YUCICHHOCTH,
6uomaccel. CBOMCTBA 3KOCUCTEM:
YCTOMUMBOCTh, CAMOPETYJISIIIMS, pa3BUTHE.
Cyxkueccus. /lemoncmpayuu:
Ilopmpemuwi: A. JIx. Tencnu, B.

H. Cykaués.

Tabauyvl u cxemul: «IIpupoaHbie
coobmectBay, «llenu nuranusy,
«DKosiornyeckasi mMupaMuaa»

LENb U CETh, YKOJIOTUYECKHE TUPAMUIBI,
Oouomacca, MpoIyKIHs, CYKLECCHSI.
XapakTepr30BaTh CBOMCTBA SKOCUCTEMBI (€€
CIIOCOOHOCTb K JAJIUTEIILHOMY
CaMOoTIO/IEP’KaHUI0, OTHOCUTEIILHO 3aMKHYTHIN
KpYroBOpOT BELLECTB, HEOOXOIUMOCTb [TOTOKA
sHeprun). CpaBHUBATH MACTOUIIHBIE U
NETPUTHBIC MTUIIEBBIC TeTTH, TpohuIecKne
YPOBHH 3KOCHUCTEMBI.

Paznuyate nmupaMusl PO TYKITHH,

MUPaMUJIbl YUCIICHHOCTH W TTHPAMU/IBI
O1OMacChl.

CocTaBisTh LIEMU U CETU MUTAHUSL.
[lepeuncasaTe CBOMCTBA SKOCHUCTEM:
YCTOMYHMBOCTh, CAMOPETYJISILIMS, pa3BUTHE
(cykmeccus).

OnuceIBaTh MEXaHU3M MO IEPKAHUS
PaBHOBECHSI B SKOCUCTEMAX. XapaKTepU30BaTh
CYKLIECCHH, BBIABIIATH IPUUUHBI U 001IME
3aKOHOMEPHOCTH CMEHBI HIKOCUCTEM

4.3

IIpuponnsie
9KOCHUCTEMBI

[IpupoaHbIE SKOCUCTEMBI.
DKOCHCTEMBI PEK U 03ED.
DKocucTeMa XBOMHOTO WIIH
HIMPOKOJIUCTBEHHOTO JIECa.

PackpsIBaTh coznepskaHne TEpPMUHOB U
MIOHSTHI . BOJHBIE DKOCUCTEMBI,
OnoreoleHo3bl, (PUTOMIAHKTOH,
300IUIaHKTOH, OEHTOC, TYMYC.




Hemoncmpayuu:

Tabauywvl u cxemvl:. «IKOCHCTEMA
HIUPOKOJIMCTBEHHOTO JIECa,

«DKocHucTeEMa XBOMHOIO Jieca,

«buoneHos3 Bogoéman.

ObopyoosaHue: TepOapun U KOJUICKIIUH
pacTeHU# U KUBOTHBIX, PUHAICIKALNTUX K
Pa3HBIM SKOJIOTHYECKUM TpYyNIiaM OJHOTO BHAA

IIpuBOAMTH IPUMEPBI IPUPOIHBIX SKOCUCTEM
cBoeil MecTHOCTU. CpaBHUBATh HA3eMHbBIE U
BOAHLIC DKOCUCTEMBbI; OPraHU3MBblI,
oOpasyrolue pazHbie Tpo(QUUIECKUe YPOBHH

4.4 | AHTpOTIOTEHHBIE AHTpOTIOT€HHBIE YKOCHCTEMBI. PackpbiBaTh conepanne TEPMHHOB H
3KOCUCTEMBI ArposkocucTeMbl. Y pOO3KOCUCTEMBI. MOHSATHN: AaHTPOIIOT€HHAs! YKOCUCTEMA,
bronornueckoe 1 X03s1iCTBEHHOE 3HAUYCHHUE arposKocucTema, ypoosKkocucTema,
arpo3KOCUCTEM M YPOOIKOCUCTEM. OuopasHoobpazue.
buopa3znooOpasue kak pakrop XapakTepu30BaTh arpo3K0OCUCTEMBI U
ycTOHYMBOCTH 3K0ocHucTeM. CoxpaHeHue ypOOIKOCUCTEMBI, OCOOEHHOCTH MX
OMOJIOTUYECKOTO Pa3HOO0Opa3us CYIIECTBOBAHHUSI.
Ha 3emiie. [IpuBOAUTH IPUMEPHI AHTPOIIOTEHHBIX
Jemoncmpayuu: HKOCHUCTEM CBOEH MECTHOCTH, ONUCHIBATH UX
Tabauyvl u cxemvl. KATPOIICHO3Y. BHUIOBOW COCTaB U CTPYKTYpy. CpaBHUBaTh
Obopyoosanue: xomnekuus «Bpeanrenn COCTaB U CTPYKTYPY IIPUPOJIHBIX SKOCUCTEM U
BOXHEHIINX CEIbCKOXO3UCTBEHHBIX KYJIBTYP» | arpo3KOCHCTEM, arpo3KOCUCTEM U
ypOOIKOCUCTEM
4.5 | buocdepa VYuenue B. U. Bepnaackoro o 6uocdepe. PackpsIBaTh coznepskaHne TEpPMUHOB U
riobanbHast I'panuibl, coctaB U CTpykTypa Ouocdepsl. HNOHATHUI: Ouocgepa, )KUBOE BEIIECTBO,

3KOCHCTEMA 3EMITU

JXKuBoe BemecTBO U ero GyHKIHH.
Ocobennoctu 6uocheps! kak

JMHaMHU4YecKoe paBHOBecue. OLieHUBaTh
Bkiazg B. M. Bepnaackoro




r7100a1bHON IKOCHCTEMBI. JJuHAMHU4ecKoe
paBHOBecHe U 0OpaTHas CBsi3b B Ouocdepe.
Hemoncmpayuu:

Ilopmpemuwi: B. U. Bepnanckuid. Tabauyor u
cxembl: «O0ILas cTpYKTypa Ouocdepsi,
«PacnpocTpanenue )xu3HU B Ouocdepey,
«O30HOBHI SKpaH Orocheps»

B CO3JJaHME y4eHUs 0 Onocdepe.
XapakTepu3oBaTh cocTaB buocdepsl, P yHKIHH
YKUBOT'O BEIIECTBAa OMOCQEPHI U ONPEAETATh
(na kapte) obacTu ero HauOOJIBIIEro
pacupocrpanenus. [IpuBoauTe npumMepsl
IPOSIBJICHUS (PYHKLUI KUBOTO BELLIECTBA
orocdepbl, OMOreOXUMUYECKON JeATETHbHOCTH
YeoBeKa.

[lepeuncnsats ocoOeHHOCTH Onocdepnl Kak
r7100aTbHON SKOCHCTEMBI 3EMIIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTsl BeniecTB 1 OMOT€OXUMHUIECKIE PackpbiBaTh conepanne TEPMHHOB H
CYIIECTBOBAHUS LMKJIBI 3JIEMEHTOB (Yrjepo/ia, a3oTa). MOHSITHI IEJIOCTHOCTH OUOChEpHI,
orocdepst 3oHabHOCTH OMocheprl. OCHOBHBIC KpYroBOPOT BEIIECTB, OMOT€OXUMHYECKHE

OMOMBI CYIIIH. IIAKJIBI AJIEMEHTOB, 30HAJTLHOCTH OHochepsl,

Jlemoncmpayuu: OUOMBI.

Tabauywvl u cxemot. «kKpyroBopoT yriiepoaa OnuceIBaTh KpyroBOPOT BEMIECTB,

B 6nocepe», «KpyroBopot azora B OMOTreOXMMUYECKUE UKl a30Ta U

IPUPOJIE» yriaepojia B 6uocdepe.
OOBACHATD NPUUYHUHY 30HATBHOCTH
ounocdepsl. [lepeuncasaTs u
XapaKTepU30BaTh OCHOBHBIE OMOMBI CYIIIN
3emiu

4.7 | YenoBeyecTBO YenoeyecTBo B Orochepe 3eMiu. PackppiBaTh conepikanue TEpPMUHOB U

B Onocdepe 3emmu

AHTpONIOT€HHbIE U3MEHEHHUSI
B 6uocdepe. ['mobGanpHbIE

MMOHSATHI. AHTPOIIOI'CHHBIC U3MCHCHMU,
3KOJIOTUYECKUIM KpHU3HC, rII00aIbHbIC




HKOJIOTUYECKUE TPOOIEMBI.
Hemoncmpayuu:

Tabnuywl u cxemol. «[lpumepHbie
AQHTPONOI'€HHbIE BO3AEHCTBUS

Ha Npupoay», « Baxuenmne nCTOUHUKU
3arpsiI3HEHMsSI BO3/1yXa U TPYHTOBBIX BOJY,
«ITouBa — BaskHeMIIasA COCTABIIAIOIIASA
o6uocheps», «DakTopsl AeTrpajalii IOYBY,
«[TapauxoBslIif 3¢ ek, «DakTopbl
paznoaKkTUBHOIO 3arpsi3HEHUs: ouocepsby,
Kpacnas kuura P®, uzobpaxxenus
OXpaHSEMBbIX BUJIOB PACTEHUHN U KUBOTHBIX

IPOOJIEMBI.

XapakTepu3oBarb OHOCHEPHYIO POJIh
YeJI0BeKa.

[TpuBOIUTH TIPUMEPHI AHTPOIIOT CHHBIX
U3MeHeHul B Guocdepe.

OrneHnBaTh OCIIEACTBUS 3ar pSI3HEHHS
BO3JYILHOW, BOJHOU Cpezbl, U3MEHEHUS
KJIMMaTa, COKpalieHust OnopazHooOpaszus.
®opMynrpoBaTh COOCTBEHHYIO TTO3UITHIO 110
OTHOIIEHHIO K TIIO0AEHBIM U PEernOHAIbHBIM
AKOJIOTHYECKUM MPOOIeMaM, apryMeHTHPOBATh
CBOIO TOUKY 3PCHHS.

Ha3zbiBaTh MPUYHHBI TIOSIBIICHHS
PUPOAOOXPAHHON ITUKH, PACKPHIBATH
3HA4YEeHHUE Tporpecca sl PEO0TCHUS
HKOJIOTHYECKOT0 KPH3HUCa

4.8

CocymecTBoBaHue
MIPUPOJIBI U
Yel0Be4ecTBa

CocyiecTBoBaHUE MPUPOJIBI U YETIOBEYECTBA.
Coxpanenuie 6nopazHo00Opa3us Kak OCHOBA
ycroitunBoctu 6uocdepsl. OcHOBa
PalMOHATIBHOTO YIIPABJICHUS IPUPOTHBIMU
pecypcamu M BX UCTONb30BaHue. JlocTimxeHns
OMOJIOTUH U OXpaHa IPUPOJIBI.

PaCKprBaTB COACPIKAaHUC TCPMUHOB U
MMOHSTHM. palHOHAJIBHOC
MMpUPOAOITIOJIb30BAHUE, YCTOP'I‘IHBOC Pa3BUTHC,
KO3BOJOI M. XapaKTepI/I3OBaTB
palrOHAJIBHOC UCIIOJIb30BaHNUEC TPUPOAHBIX
PeCypCOB, OCHOBHBIC ITOJIOKCHUS KOHICIIIIUHA
YCTOI\/’I‘{I/IBOFO pa3BUTHA




Hemoncmpayuu:
Tabnuyel u cxemwl: «buocdepa u

YEeJIOBEKY
Hroro yacos 110 reme 9
PeszepBHOE Bpemst 2
OBIIEE KOJJMYECTBO 34

YACOB TIO ITPOI'PAMME

Y4yeOHO-MeToaAnYecKoe odecneyeHmne

Bbronornsa.10-11 xmacc: yueOHHK 1 001eo0pasoBarenbpHbix opragusaimii / [B.B.JTaceunuk]. - M.:

Ipuiio:xxeHue

IIpoceenieHue.
Neri/it HasBanne ABTOD H3naTenscTBO, IO Kou-Bo s3k3emMmisipoB
U3JIaHUS
Yyebunku. MeToandeckue mocooms
1. buosnorus 5 kimace @I'OC N.H. [Tonomapéna, 11.B.Hukonaes Benrana — I'pad 2014 3
,O.A.Kopauioa
2. buosorus 6 kiiacc ®I'OC W.H. Tlonomapéra,0.A.Kopuunosa, B.C.Kyumenko |Benrana —I'pad 2015 1
3. buonorus 7 kinacc @I'OC B.M.Koucrantunos,B.I".babenko Benrana — I'pad 2015 2
, B.C.KyumeHnko
4, buosorus 8 kitacc ®I'OC A.I'.Iparommios, P.J[.Maiu Benrana — I'pad 2014 1
5. buosorus 9 kiiacc ®I'OC H.M. Yepnona, 1.H. Ilonomapéna, O.A.Kopuunona, |Benrana — I'pag 2018 1
6. Bbuomorusa 10 knacc. B.B.Ilaceunuxk IIpocemienue 2019 1
Yray6ineHHbIH YpOBEHb.
7. buonorus 10 kmacc. B.B.Ilaceynuxk ITpoceemenue 2019 1
ba3oBb1l1 ypOBEHB.
8. buonorus 11 xnace. bazossriii |1.H. [Tonomapésa Bentana — I'pag 2012 1
YPOBEHb.
9. buonorus 11 xnace. W.H.ITonomapéna, O.A.Kopuuinosa, JI.B.CumonoBa |Benrana — I'pag 2015 1
Yray6ineHHbI ypOBEHb.
10. NunuBuayansHbeii npoekt  |A.B.3onorapésa, B.M.Mmaiikuna [Ipocsemenue 2020 1

10-11 xnacc. IIpodunbHas
IIKOJIA.




11. buonorus Yenosek. A.I'. Iparomunos, P.J[.Mam Benrana — I'pag 2013
Metoanyeckoe nocodue.
MarepuajbHO-TeXHHYECKOe ofecnieyeHue
Ne /i HaumenoBanue
1 Ckenert uenoBeka | mr.
2 ["epOapuit «IBOMIOIKMS BHICITUX PACTEHUN» 11IT.
3 I'epbapuii «Mopdosorusi pacteHuii» 1mrT.
4 I'epOapuit «CenbCKOX03sUCTBEHBIC PACTCHUS 11IT.
5 I'epbapuii «CopHble pacTeHus» 1mT.
6 I'epGapuii «MeJOHOCHBIC pacTeHUsDy 1T,
7 I'epGapwmit «/lukopacTymue pacteHusD» 11T,
8 I'epbapuit «KynbTypHbIEe pacTeHus» 1mT.
9 I'epbapnii «JlekapcTBeHHBIE pacTeHUs» | mIT.
10 I'epbapwuit «OCHOBHBIC TPYIIIBI paCTCHMI 11T,
11 I'epbapuii «PacturenbHbie cooOmiecTBa» 1miT.
12 Mynsx Habop OBOIIEH 2 MIT.
13 Komnexuus «lIpencraBurenu oTpsoB HACEKOMBIX» 15 miT.
14 Bnaxxueiit npenapar «BHyTpeHHEe cTpoeHHEe OPIOXOHOTOT0 MOJUTFOCKay 1 1IT.
15 Braxxuerii npenapar «Pa3BuTHE KOCTUCTOM phIOBDy 11T,
16 Brnaxwnsiit npenapat «BHyTpeHHEE CTPOCHUE JIATYIIKWY 11IT.
17 Bnaxwnsiit 30onpenapat «Amepuna» 1mrT.
18 Brnaxuslii npenapar «BHyTpeHHee cTpoeHre KpbIchD) 11T.
19 Brnaxusiii npenapar «Pa3putue Kypuib» 1mrT.
20 Habop mukponpenapatoB «boTtannka, 30070rusi, AHATOMHSD SIIT.
21 JlaboparopHoe o6opynoBanue «Jlymna konuenspckas» 16 mr. 6/y
22 HaGop 6rocToB «AHTponosnorus» 3 mr. 6/y
23 Ha6op rep6apues «Knaccuduxanus pacrenuit» 10 mr. 6/y
24 HaGop BinakHbIX npenapatoB «BHyTpeHHEee cTpoeHHe KUBOTHBIX», «Pa3BUTHE )KUBOTHBIX»28 1UT. O/y
25 HaGop pacnunoB kocreil «AHatomusy» 3 wr. 0/y
26 Habop ckenera paka pacungeHénnoro 3 mr. 6/y
27 HaGop oOrmas 6uonorust «Buasl 6uonieno3osy 13 mr. 6/y
28 Habop MeTouuecknx nocoOuil ,9HIMKIIONENHI U KapToueK 1o Oouosorun. 57 mr. 6/y
29 HabGop MuHepasbHbIX yroopenuii 2 mr. 6/y
30 Ha6op 300nornueckuii «Ckenersl MISKONUTAOMUX) 2 T, 0/y




| HaGop KoJiTeKImy HaceKoMBIX. 3 mT. 6/y




