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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMmbl TIO OWONOTHH TEOPETHYECKYI0 OCHOBY JUIS
OmpeieNieHUus] TMOAXOM0B K (OPMHUPOBAHUIO COACpX)AHUS ydyeOHOro MpeaMeTra
«buonorus»  cocraBuiM:  KoHUentyaubHble — mnojoxenus ~PIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COMEepIKaHMs, PEe3yJIbTaTOB 00yYeHUs U TPpeOOBaHUN K
YPOBHIO TIOJITOTOBKU BBIMTYCKHUKOB, TOJIOKEHUS 00 OOmMUX TEeNsX W TPUHIUMAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeIHEro o0IIero oopa3oBaHusl B
Poccuiickoit denepannu, a Takxke MOJIOKEHUS O crienuduke OMoIoruu, e€ 3Ha4eHUHU B
MMO3HAHUU JKUBOW MPUPOJBI U OOECIIEYCHUH CYIIECTBOBAHUS YEIOBEUECKOTO OOIIECTRA.
CoryiacHO Ha3BaHHBIM TOJIOKEHHUSIM, ONPEICIICHBl OCHOBHBIE (DYHKIIUH MPOTPAMMBI IO
OuoJioruu u e€ CTPyKTypa.

[Iporpamma mo Ouonoruu Aa€T MpeAcTaBlIeHHE O IENIX, 00 OOIIel cTpareruu
oOydeHHsl, BOCIIUTAHUS W Pa3BUTHS OOYydaIOIIUXCS CPEACTBAMH Y4YeOHOTO IpeaMera
«buonorus», ompenenseT 00sA3aTENbHOE NPEIMETHOE CONEpP)KaHHE, €ro CTPYKTYpY,
pacmpenenieHre 1Mo pasiesiaM U TeMaM, PEKOMEHIyeMYI0 TTOCIeI0BATEIbHOCTh U3YUCHUS
y4eOHOro MaTepuana ¢ Y4ETOM MEXKIPEAMETHBIX U BHYTPHIIPEAMETHBIX CBS3CH, JIOTHKH
00pa3oBaTEIBLHOIO MPOIECcCa, BO3PACTHBIX 0COOCHHOCTEN 00YUYaIOIIMXCS.

B mporpammMe mo OWOJOTHMU TakXke YYUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM MW  TPEAMETHBIM  pe3yjbTaTaM oOOydeHus B
(GhOpMHUPOBaHUM OCHOBHBIX BHIOB Y4e€OHO-TIO3HABATEIBHON ACATEIHHOCTH/YICOHBIX
JCHCTBHI 00YJarOIIMXCS TI0O OCBOCHHUIO COICPIKAHMSI OMOJIOTHIECKOTO 00pa30BaHusI.

B mnporpamme mo Owuomorum (10-11 xmaccel, 0a30BbIli YpOBEHB) pean30BaH
MPUHITUIT TPEEMCTBEHHOCTH B W3yYe€HWU OuoyioruM, Ojaromaps dYemMy B Hel
MIPOCMATPUBACTCS HANIPABIEHHOCTh HAa Pa3BUTHUE 3HAHWM, CBA3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS, IICHHOCTHBIX  OPHUEHTAlMii  JIMYHOCTH,
HKOJIOTHYECKOTO MBIIIJICHUS, TIPEICTABICHUA O 3JOPOBOM 00pa3e KU3HU M OCpeKHBIM
OTHOILIIEHUEM K OKpYyXawllen npupoaHou cpexae. llostomy Hapsay ¢ u3ydeHHEM
00IIIeOMOIOTUYECKUX TEOPUM, a TAaKXKe 3HAHWM O CTPOCHHUM JKUBBIX CHCTEM Pa3HOTO
paHra W CYIIHOCTH OCHOBHBIX IPOTEKAIONMX B HHUX IPOIECCOB B IMporpamMMe 0
OWOJIOTUN YACIICHO BHMMAaHHUE HCIOJIB30BAHUIO TOJYYCHHBIX 3HAHWK B TIOBCEIHCBHOM
KU3HH JJIs pEIICHUS TPUKIIAIHBIX 3a/1a4, B TOM YHCIIe: MPOPUITAKTUKHA HACIICICTBEHHBIX
3a007€BaHUN YEJIOBEKa, MEINKO-TEHETUYECKOTO KOHCYJIBTHUPOBAHUS, OOOCHOBAHUS
AKOJIOTUYECKH 11€JIeCO00Pa3HOT0 MOBEICHUS B OKPY>KAIOIIEH MPUPOTHON Cpejie, aHAIHM3a
BIIUSIHUSI XO3SUCTBEHHOW JEATEIHHOCTH 4YEJIOBEKAa Ha COCTOSHUE TMPUPOIHBIX U
HMCKYCCTBEHHBIX JKOCHUCTEM. YCWICHHE BHHUMaHUS K TPUKIATHON HANpPaBICHHOCTH
yueOHOro mpenamera «buomorus» MNPOJUKTOBAHO HEOOXOAMMOCTBIO OOECIIeUeHHUS
YCIIOBUM IS pEUIEHUs OJHOW M3 aKTyallbHBIX 3a7ad IIKOJBHOTO OHOJIOTHYECKOTO
oOpa3oBaHusi, KOTopas mpesmnosiaraeT (GpopmMupoBaHue y OOyHaronIuXcsi CIOCOOHOCTH
aJanTHPOBATHCS K N3MECHECHHSIM JITMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpeHero ob1iero oopa3oBaHus 3aHUMaET BakHOe MecTo. OHa
obecnieunBaeT (GOpMHUpPOBaHUE y OOYYAIONIMXCS IMPEACTABICHUI O HAaydHOW KapTHHE



MUpa, pacmupsieT 1 0000IIaeT 3HAHUS O )KHUBOU MPHUPOJIC, €€ OTITUIUTEIHHBIX TPU3HAKAX
— YpOBHEBOI OpraHu3ali M 3BOJIOLUHU, CO3MaET YCIOBHUS JUIsS: MO3HAHMUS 3aKOHOB
KUBOU MpuUposl, GopMupoBaHus GYyHKIIMOHATBEHOW IPAMOTHOCTH, HABBIKOB 3/J0POBOTO
1 0e30macHoOro oopasa KHU3HHU, SKOJIOTHUECKOTO MBITIICHUS, IEHHOCTHOTO OTHOIICHHS K
KUBOU MIPUPOJIE U YETOBEKY.

bonbuioe 3HaueHue OMONOTHS MMEET TaKXkKe Ui PELIECHUS BOCIUTATENbHBIX H
Pa3BUBAIOIIMX 33/lady CPEAHETO O0OIero oO0pa30oBaHWs, COIUATM3ANUNA O0yUYaIOIIUXCS.
Nzydyenne Ouonornu obecrneunBaeT yCIOBUS sl (POPMUPOBAHUS HHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX W WH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYPHI,
CIIOCOOCTBYET HMHTETpallii OHWOJOTHMYECKHX 3HAHUU C MPEACTaBICHUSIMH W3 JIPYTHX
y4eOHBIX MpPEeIMETOB, B YAaCTHOCTH, (U3MKH, XUMUM U Treorpaduu. Hazpanubie
MOJIOKEHHUS O MpelHa3HauYeHUHN y4eOHOro npeaMera «bruoiorus» cocTaBuiin OCHOBY Jis
OTpeieNieHUs] TMOAXOM0B K OTOOpY U CTPYKTYPHUPOBAaHUIO €ro  COJAEp KaHHS,
MPEICTABICHHOTO B IIPOrpaMMe 1o OHMOJIOTHH.

Otb6op conepkanusi ydeOHOoro mnpeamera «buomorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3MUIMHM KyJIbTYpOCOOOPAa3HOTO MOJX0Ja, B COOTBETCTBUH C KOTOPBIM
oOyuJaromuecs: TOJDKHbI OCBOUTH 3HAHHMS W YMEHUS, 3HauMMble i1 (OPMUPOBAHUSA
o0IIe KyJNbTypbl, OMpPEISISIIONINE aJCKBATHOE TOBEICHHUE YEIOBEKa B OKpY)KAIOIICH
MPUPOJHONM Cpejie, BOCTPEOOBAHHBICE B IMOBCEAHEBHOM JKM3HM W TMPAKTUYECKOM
aestenbHocT. (Ocoboe MecTo B 3TOM CUCTeMe 3HaHUW 3aHMMAIOT AJIEMEHTHI
COJIEp)KaHUs, KOTOpPHIE CIy’KaT OCHOBOW st (OPMUPOBAHUS NPEJACTABICHUNA O
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTHHE MHUpa U IEHHOCTHBIX OpHUEHTALMSIX
JMYHOCTH, CITIOCOOCTBYIOIINX TYMAaHHU3AIMH OMOJIOTUIECKOTO 00pa30BaHUsI.

CTpyKTypupoBaHHUE COACpKAHMs YIeOHOTO MaTepuaa B MporpamMme 1Mo OWoJIOTHH
OCYIIECTBJIEHO C YYETOM MPHOPUTETHOTO 3HAYEHUS 3HAHUKH 00 OTIMYUTENbHBIX
OCOOCHHOCTSIX JKMBOM NpPUPOIBI, O €€ YPOBHEBOM OpraHu3aluud H 3BOJIOLUU. B
COOTBETCTBHUM C OSTHUM B CTPYKType ydeOHOro mpemmera «buomorus» BbIETCHBI
CIIeyIOINe CojAepkKaTelbHble IWHUU: «buomorus kak Hayka. MeToIbl HAydHOTO
no3HaHusy, «Kierka kak Ouosnormueckas cuctema», «OpraHu3M Kak OHWOIOTHYecKas
cuctema», «Cuctema M MHOroo0Opasue OpPraHMYECKOTO MHpPa», «IBOJIOIUS KUBOU
IPUPOJIB, « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

[enp n3ydenus ydebHoro npenmera «bruonorus» Ha 6a30BOM ypOBHE — OBJIJICHHUE
OOydJaloImUMHUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHATBLHOW OpTraHU3allud >KUBBIX
CHUCTEM pa3HOTO paHra W NpUOOpEeTEeHHWE YMEHUH HCIOJIb30BaTh 3TU 3HAHUS A
IPaMOTHBIX JEHCTBUI B OTHOLICHUH OOBEKTOB KMBOW MPUPOJIBI U PEIICHUS PA3TUYHBIX
KU3HEHHBIX TPOOJIEM.

JlocTrkeHne 1eny u3ydeHus yaeoHoro npeameta «buonorus» Ha 6a30BOM ypOBHE
o0ecrneunBaeTcs peleHneM CIeIYIOINX 3a1au:

OCBOEHHE O0YUYaIOIUMUCS CUCTEMbl 3HAHUN O OMOJOTHUECKUX TEOPHSIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THIIOTEe3aX, MpaBWIIaX, CIYXallUX OCHOBOW  AJiA
(dbopMUpOBaHUS TPEICTABICHUIA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METoAax



HAY4YHOT'O MO3HAHMS, CTPOEHUH, MHOTO00pa3i U OCOOEHHOCTSIX KUBBIX CUCTEM Pa3HOTO
YpOBHSI OpraHHU3alllM, BBIAAIOIIUXCS OTKPBITUSAX M COBPEMEHHBIX MCCICIOBAaHUSX B
OMOJIOTHH;

dbopMmupoBaHue y O0OyYaroOlUMXCS [O3HABATEIbHBIX, WHTEIUIEKTyaJIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEN B Mpoliecce aHaian3a JaHHBIX O MYTSIX Pa3BUTHS B OUOJIOTUU
HAyYHBIX B3IJIAJIOB, UJCH M MOAXOAOB K H3YyYEHHUIO >KUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHu3alNy;

CTaHOBJICHHE Y 00yYarommxcsi oOeil KyabTypbl, (YHKIIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHMH OOBICHATH W OLICHUBATh SIBICHUS OKPY’KAIOIIETO MHUpPA KUBOU
IPUPOABI HA OCHOBAHUM 3HAHUHN U OMbITA, MOJYUYEHHBIX MPU U3YUYEHUU OUOJIOTUY;

dbopMupoBaHue 'y  OOy4arOmMXCsi yMEHHMA  WJUIIOCTPUPOBATH  3HAYCHHE
OMOJOTMYECKUX 3HAHMA B MPAKTUYECKOW JIEATEIbHOCTH YENOBEKa, pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpOoOMOTEXHOJIOTHA;

BOCIIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTM TIO3HAHUS YEJIOBEKOM >KUBOMU
IPUPOABI, HEOOXOAUMOCTH OEPEKHOT0 OTHOLIEHUS K HEH, COOIIOIEHUS 3TUYECKUX HOPM
[IPU [IPOBEICHUU OUOJIIOTMUECKUX HCCIIET0BaHUM;

OCO3HAHWE IIEHHOCTH OHWOJOTMYECKHX 3HAHUN [UIsl TOBBILICHUS  YPOBHSA
AKOJIOTUYECKOHN KYNbTYpPHI, 1Jisl POPMUPOBAHUS HAYUHOT'O MUPOBO33PEHUS;

NPUMEHEHUE NPHOOPETEHHBIX 3HAHUN M YMEHUW B IOBCEIHEBHOW KU3HU IS
OLICHKU TOCJICICTBUM CBOEU JESITEIbHOCTH IO OTHOIIEHUIO K OKPYXKArolleh cpeae,
COOCTBEHHOMY 3J0pPOBBIO, OOOCHOBaHME U COONIOZGHHE Mep MNPO(UIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero obmero odpa3zoBanus «buonorus», uzydaemass Ha 6a30BOM
YpOBHE, SBISETCS O00sA3aTENbHBIM Y4€OHBIM MPEAMETOM, BXOISIIMM B COCTaB
npeaMeTHoM 06sacTi «EcTecTBeHHO-HAYYHBIE TIPEIMETHD».

st w3ydenuss Owonornd Ha 0a30BOM YpOBHE CpeIHEro o0mero oOpa3oBaHMS
otBoauTCs 68 yacos: B 10 knacce — 34 4vaca (1 gac B Henento), B 11 kimacce — 34 yaca (1
4ac B HEJIEIIO).



COILEPKXAHUE OBYUYEHUSA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OHMOJOTMU C OOILECTBEHHBIMU, TEXHUYECKUMU H
JIPYTUMHU €CTECTBEHHBIMH HayKaMu, ¢puiaocoduen, 3TUKOM, SCTETUKON U mpaBoMm. Poib
Ouonorud B (QOPMUPOBAHUU COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKHUX HAYK.

Metonpl TO3HAHUS >KUBOW TPHUPOILI (HAOTIOAEHWE, HDKCIIEPUMEHT, OIKCAHHUE,
n3MepeHue, Kiiaccuukalus, MoJeTMpOBaHUE, CTATUCTHYECKAst 00pabOTKa JaHHBIX ).

JdeMoHcTpauuu:

[Toptpersr: Y. Hapsun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Tabnuel v cxembl: «MeToIbl TO3HAHMS 5KUBOU MTPUPOIBI».

JlabopaTtopHble M mpaKkTHYecKHe PadoThI:

[Ipaktuueckas padota Ne 1. «Mcnonb3oBaHue pa3aIuyHbIX METOOB MPU U3YUEHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ZKusBble cucTeMbl 1 HX OPraHU3ALMS.

Kupbie cuctembl (OMOCHMCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTinyue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MMPUPOJIBI.

CpoiicTBa OMOcHCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3ALMU OHOCHUCTEM:
MOJICKYJIAPHBIM, KJIECTOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJSIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTEO1IEHOTHUECKHI), ONOC(HEPHBIIl.

JleMmoHcTpauu:

Tabnuupl 1 cxembl: «OCHOBHBIE NPU3HAKHU KU3HUY, «YPOBHU OpPTaHU3AIMHU KUBOU
OPUPOIBD».

Oo6opynoBanwue: Mmojens mosiekyisl JJHK.

Tema 3. XumMHu4ecKuidl COCTaB M CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB  KIETKA. XHUMHUYECKHE DJIIEMEHTBL: MAaKpPOAJIEMEHTHI,
MHKpPO3JIEMEHTHI. Boia 1 MUHEpabHbIE BEILIECTBA.

@yHKIMY BOJbl 1 MUHEPAIbHBIX BELIECTB B KJeTKe. [loanepxanrne 0CMOTHYECKOTO
Oananca.

benku. CoctaB u crtpoeHue O€nKOB. AMHUHOKHCIOTHI — MOHOMEpHI OEIKOB.
He3amMenumble W 3aMEHHMbIE AMHHOKHCIOTBL. AMHMHOKHCIOTHBIM COCTaB. Y pPOBHH
CTPYKTYpbl O€JIKOBOM MOJIEKYJIbI (MI€pBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTHUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OeNkoB. bruonornueckue QyHKIMU OEIKOB.

®epMenTsl — Ouosornyeckue KaramuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HEeHTp, cyocTpatHas cneunduunoctb. Kodepmentsl. Butamunbl. Otianuns (GepMeHTOB
OT HEOPTraHWYECKUX KaTaJu3aTOPOB.



VYrneBoabl: MoHOcaxapuabl (TIHOKO03a, pubo3a U Ae30KCHpuO03a), aucaxapHibl
(caxapo3a, JIaKT03a) U Mmojaucaxapuasl (Kpaxmai, IIIMKOTeH, 1eU0103a). buomornueckue
(GyHKIIUH yTIIEBOIOB.

Jlunuapl: Tpuraunepuasl, Gocomunuapl, crepouasl. I'uapodbunsHo-ruApoPoOHbIE
cBoiicTBa. buonorumueckue ¢yHkuuun sunuaoB. CpaBHEHHUE YTIIEBOAOB, OEJIKOB W
JUIUIO0B KaK HCTOYHUKOB SHEPTUU.

Hyxnennoseie xucnorel: JIHK n PHK. Hykneotuasl — MOHOMEpBI HYKIEMHOBBIX
kuciot. Ctpoenne u pynkuun JJHK. Ctpoenue u ¢pyukuuu PHK. Buasr PHK. AT®:
CTpoeHHE U QYHKIIUH.

[utonorus — Hayka o kieTke. Knerounast Teopust — npuMep B3auMOJICUCTBUSA UAECH
U (HaKTOB B HAYYHOM MO3HAHUHU. METOIbI U3YUESHHS KIETKH.

Krnetka kak wnenoctHas kuBas cucrtema. OOmue MpU3HAKU KIETOK: 3aMKHYTas
HapykHasg MeMOpana, moJiekyibl JJHK kak renernueckuil anmapar, CUCTEMa CHHTE3a
Oeika.

Tunbl kIETOK: 3yKapuoTHYeckas M mpokapuoTuueckas. OCOOEHHOCTH CTPOCHHUS
MPOKapUOTHYECKON KiIeTku. KieTounas crenka Oaktepuil. CTpoeHHE DyKapHOTHYECKON
kJIeTKd. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIETKH.

IToBEepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAasi CTEHKA, TJIMKOKAINKC, HUX
¢byukiuu. [lnasmatuueckas memOpaHa, €€ cBoiictBa M (pyHkuuu. llutommazma u eé
opranounbl. OmgHomemOpannbie opraHouasl kietku: OIIC, ammapatr [Nombmxw,
IM30cOMBbI.  [lomyaBTOHOMHBIE  OpraHOMABI  KJIETKU: MUTOXOHJPHUH, ILIACTHJBI.
[TpoucxoxaeHrne MUTOXOHAPUN U utacTua. Bunbsl miactua. HememOpaHHbIe OpraHOUIbI
KJIETKH: pUOOCOMBI, KJIETOYHBIM LIEHTp, LEHTPUOIH, PECHUYKHU, KTYTHUKUA. DYHKIUU
OpraHoOMJO0B KIIETKU. BKitoueHus.

Anpo — perynaropubeiii mneHtp kietku. CTpoeHue sapa: saepHas 000J0YKa,
KapuoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdeMoHcTpanuu:

IToprpetsr: A. JleBenryk, P. I'yx, T. IlIBann, M. lllneinen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxmun, K. M. bap.

Huarpammel: «PacnpenesneHrne XMMHUYECKUX JJIEMEHTOB B HEXKHBOU IIPUPOIEY,
«Pacrnpenenenne XuMHYECKUX JJIIEMEHTOB B JKUBOU MPHUPOIE.

Tabmuubr u  cxembl: «llepuonuueckas TabouUa XUMHYECKUX DIEMEHTOBY,
«CTpoeHre MONEKyJIbl BOAbD», «buocuHre3 Oenka», «CTpoeHUE MOJEKYJbl OenKay,
«Ctpoenue pepmentay, «Hyxinennossie kuciotsl. JJTHK», «Ctpoenne monekynsl AT,
«CTpoeHue HyKapuOTHYECKOW KIETKN», «CTpPOEHHE >KMBOTHOM KIETKH», «CTpoeHue
pPacTUTENIBHOW KIIETKN», «CTpOEHHE INPOKAPHOTHUYECKON KIeTKn», «CTpoeHue sapa
KIIETKI», « Y TIIEBOJB, «JIunuapn.



ObopynoBaHue: CBETOBOM  MHUKPOCKOI, OOOpyAOBaHHWE Uil MPOBEACHUS
HaOTIOACHNH, I3MEPEHUH, IKCIIEPUMEHTOB, MUKPOTIPETIAPAThI PACTUTEIHHBIX, YKUBOTHBIX
U OaKTepuaIbHBIX KIETOK.

JlabopaTopHble U NpaKkTHYECKHE PAdOThI:

JlabopatopHas pabora Ne 1. «3ydyeHune kaTaauTHYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMUJIa3bl WA KaTaaasbl).

JlabopatopHnas paborta Ne 2. «M3yueHne CTpOCHUsI KIETOK PACTEHUM, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIMpPENapaTax U UX OMUCAHUE.

Tema 4. ’KnuzHeaessTeJLHOCTH KJIETKH.

OOMeH BemiecTB, WJIM MeTa0boJu3M. ACCUMWIALUS (TUIACTUYECKUM OOMEH) H
TUCCUMUJISIIUS  (QHEPreTHYEeCKuii O0OMEH) — JBE CTOPOHBI E€IWHOTO MpoIecca
Merabomm3ma. Ponb 3aKOHOB COXpaHEHHsS BEMIECTB W DHEPrUM B TOHUMAaHUU
MeTaboJIu3Ma.

Tumnbr oOMeHa BemiecTB: aBTOTpPO(HBIN M TerepoTpodHbii. Ponb dhepMEeHTOB B
0oOMEHE BEIEeCTB U MPEBPAIICHUH YHEPTHH B KIIETKE.

®dotocunte3. CetoBast u TemMHoBass (a3el (orocuHTe3a. Peaknuu ¢oTtocuHTE3A.
OddextuBHOCTh poTOCHMHTE3a. 3HAUeHUE (HOTOCHHTE3A JJI KU3HU Ha 3emuie. Briusane
yCIIOBUM cpeabl Ha (OTOCHHTE3 M CIOCOObI TOBBIIIEHUS €ro MPOAYKTUBHOCTU Y
KYJIbTYPHBIX PACTECHHU.

XeMocuHTe3. XeMOCUHTE3UPYIoNue 0aKTepun. 3HaYeHNE XEMOCUHTE3a IS )KU3HU
Ha 3emuie.

OHepreTueckuii oOMeH B KJeTKe. PaciieruieHne BEIIeCTB, BBIJCICHUE U
aKKyMYJUPOBAHUE SHEPIMM B KIETKE. JTalbl SHEpPreThueckoro oomeHa. [ iaukonus.
bpoxenne u ero Buael. KuCIOpOAHOE OKHCIEHHME, WM KJIETOYHOE JbIXaHHUE.
OxucnurensHoe pochopunupoBanue. IGHEKTUBHOCTH FHEPTETUUECKOTO OOMEHA.

Peakumuu matpuunoro cuntesa. I'eneruueckas undopmanus u JIHK. Peanuzanus
reHEeTUYeCKOW HWHQpopMaluu B KJIeTKe. [eHeTHYecKuil KoJ W €ro CBOMCTBA.
Tpanckpunmus — marpuunbiii cuHTe3 PHK. Tpancisiius — 6uocunTe3 Oenka. DTtambl
Tpancisiuuu. Konupoanue aMuHOKUCIOT. Ponb pubocom B Guocuntese Genka.

Hexnerounsie ¢dopmbl xu3nu — Bupychl. Hctopus otkpeitusi Bupyco (. W.
NBanoBckuit). OcOOEHHOCTH CTPOCHUS W KU3HEHHOTO IUKJIA BUPYCOB. bakTtepuodaru.
bone3nun pacteHui, >KMBOTHBIX W 4YEJOBEKa, BbI3BIBAEMbIE BHpycaMH. Bupyc
uMMmyHo ieuiuta yenoeka (BUY) — Bo3oynurens CIIM/la. ObpatHas TpaHCKPUIIKS,
peBepTasa u unterpasa. [IpodunakTruka pacripocTpaHeHUs BUPYCHBIX 3a00I€BaHUH.

JleMmoHcTpauu:

IToptpetsl: H. K. Konsuos, JI. . UBanosckuii, K. A. Tumupsses.

Tabmuupr u  cxembl: «Tunbl nutanus», «Metabonuzm», «MHUTOXOHIPUSY,
«JHepreTuueckuit  obmen», «Ximopormiacty, «Dorocuntes», «Crtpoenue JIHK»,
«CtpoeHue u (QyHKIIMOHUpOBaHWE TeHay, «CuHTe3 Oenka», «[ eHeTHUecKuil Koy,



«Bupyco», «bakrepuodarn», «CtpoeHue u >xku3HeHHbIM 1uKa Bupyca CII/a,
Oakrepuodaray, «Pemmmkarms JTHK».

ObopynoBanue: Moaenu-anmiukauuu «Ynasoenne JHK wu  Tpanckpumnuumsy,
«buocunres 6enka», «CTpoeHue KIETKu», Mojiesb cTpykTypsl JJHK.

Tema 5. Pa3MHoOkKeHMe M1 MHIUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KneTounslii UK, WK KU3HEHHBIN UK KiaeTku. UaTepdasza u murtos. I[Ipouecchl,
npoTrekaromme B uHTepdase. Pemnmkaums — peakuuss martpuydoro cuHtesa JIHK.
CrpoeHue xpoMocoM. XpPOMOCOMHBIM HAOOp — KapuUOTHIL. JUIIOUIHBIN U TarIouIHbINA
XpOMOCOMHBbIE Habopbl. XpomaTujabl. lLluTomornueckre OCHOBBI Pa3MHOMXKEHUS U
WHJVBUAYaJIbHOTO PAa3BUTHS OPTraHU3MOB.

Henenne kinerku — Muto3. Cragun muto3a. IIpouecchl, mpoucxoasume Ha pa3HbIX
CTaJIUsIX MUTO3a. bHOJIOrMYeCcKrii CMBICT MUATO34.

[Iporpammupyemasi rubesb KJIETKU — aromnTo3.

@®opMbI pPa3MHOKEHHSI OpraHU3MOB: Oecrojioe W mojioBoe. Bujbsl Oecronoro
pPasMHOXKEHUA:  JEJIEHHWE  HaJABOE, IIOYKOBAHME OJHO- W  MHOI'OKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTMBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KJIOHHPOBAHME
OpPraHU3MOB, €T0 3HAYCHUE IS CEJICKLUU.

[TonoBoe pa3MHOKEHHE, €70 OTIANYHS OT OECTIOJIOTO.

Meito3. Craaum wmeio3a. Ilpouieccel, TpPOUCXOIAIIME HA CTaausIX Meio3sa.
IToBenenne xpomocoM B menose. Kpoccunrosep. buonornuecknii CMbICH M 3HAUYECHUE
Meno3a.

["ameTorene3 — mpoiiecc 00pa3oBaHUs TMOJOBBIX KJIETOK Y KMBOTHBIX. [losioBbIe
JKeJe3bl: CEeMEHHUKHM U sIMYHUKU. OOpa3oBaHUE M Pa3BUTHE IMOJIOBBIX KJIETOK — raMeT
(cnepmaro3oun, sMLEKIIeTKa) — cliepMaroreHe3 M oBoreHe3. OCoOEHHOCTH CTPOCHMS
AULIEKIETOK U criepMaro3ouaoB. Omionorsopenue. [laprenorenes.

NuauBunyanbHOE pa3BUTHE (oHTOTEHE3). DOMOpHOHAIEHOE pa3BUTHE
(amOpuorenes3). Ortambl AMOPHUOHAIBHOTO PA3BUTHUS Yy TO3BOHOYHBIX JKUBOTHBIX:
npobOyienue, ractpyisiuus, opradHoreHe3. I[loctamOpuoHansHOe pa3ButHe. UMbl
MOCTAIMOPUOHAIBHOTO Pa3BUTHS: MpsAMOeE, HempsiMoe (JIMYMHOYHOE). BnusHue cpensl Ha
pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUs: CTPOEHUE CEMEHH,
CTaJuy Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuupr u  cxembl: «@DOpMBI  pa3MHOXKEHHS  OPraHu3MoB»,  «JlBoitHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pacTeHU», «BeretaTuBHOE pa3MHOKEHHME PACTEHHI»,
«/lenenue xnetku 6akrepuit», «CTpoeHHE MONOBBIX KIETOK», «CTPOEHHUE XPOMOCOMBI»,
«Knerounsii nuki», «Permnukauus JTHK», «Mutoszy», «Meio3», «lIpsimoe u Henpsimoe
pa3Butue», «l'aMeToreHes y MIEKONMUTAIOIIMUX M 4YeJoBeKa», «OCHOBHBIE CTA/INU
OHTOT'E€HE3a».



O6opynoBanue: MHKPOCKOTI, MHKpOIpenapaTsl «CnepmaTo3ouibl
MJICKOITUTAIOWIETO», «SHIeKIIeTka MJeKonuTammero», «KapuoknHe3 B  KIETKax
KOpEIIKa JIyKa», MAarHUTHAs MoOJelb-anukanus «J/lenenne knetku», moxens JIHK,
Mo/IeNTb MeTadazHONH XPOMOCOMBI.

JlabopaTopHble U NpakTHYECKHE PAdOThI:

Jlabopatopuas padota Ne 3. «HaGmrogenue MuTo3a B KJIETKaX KOHYMKA KOpEIIKa
JIyKa Ha TOTOBBIX MUKPOMIPENapaTaxj».

JlaboparopHas pabota Ne 4. «M3yueHue CTpOEHHS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpEenapaTax».

Tema 6. HacsieAcTBEHHOCTh M K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Vcropus pa3BuTvs reHEeTUKU. Ponb muronoruu u
AMOPHOJIOTUN B CTAHOBJICHWU TEHETUKHU. BKiaa poccHiiCKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE T'E€HETUKU. MeToabl TeHETUKH (THOPUIOIOTHYECKUH, ITUMTOTCHETUUYCCKUM,
MOJICKYJISIpHO-TeHeTHUeCKUi). OCHOBHBIE T'e€HEeTUYeCKHue TMOHATHA. [eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTU HAcJeIOBaHUsl TMPU3HAKOB, ycTaHOBJeHHble [. MeHnaenem.
MoHorubpumHoe CKpelMBaHue. 3aKOH €IMHO00pasusi THOPUIOB MEPBOTO MOKOJICHHUS.
[IpaBuio TOMUHUPOBAHUS. 3aKOH PACHICIJICHUS MPU3HAKOB. [ MIIOTE3a YUCTOTHI TaMeET.
[TonHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JluruOpuaHoe CcKpeuuBaHue. 3aKOH HE3aBHCHMOTO HACIIEOBAHUS TPU3HAKOB.
[{uToreHeTnueckue  OCHOBBI  JAUTHOPUIHOTO  CKpEIIMBAHUA.  AHAITU3HPYIONIEE
ckpeniuBanue. VcCnonp30BaHWE AHAIM3UPYIOMIETO CKPEIIMBAHUS JJIsi  OMNpPE/eSICHUs
FeHOTHIIa OCOOH.

CuernyieHHOe HacieaoBaHue mnpu3HakoB. Pabora T. Moprana mo crenjieHHOMY
HACJIEJOBAaHKIO 'eHOB. HapyieHne cuerieHus reHoB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOPUSL HACIEACTBEHHOCTH. [ €eHETHUECKNE KapThI.

I'enetnka mona. XpOMOCOMHOE OIpeAeieHUuEe Mojia. AyTOCOMbI M TOJIOBBIC
XpPOMOCOMBI. ['OMOraMeTHbIE ¥ reTeporaMeTHbIe Oprann3Msl. HaciienoBanue npu3HaKoB,
CIEIJICHHBIX C IIOJIOM.

HN3MeHunuBoCTh. Buibl I3MEHUYMBOCTU: HEHACJICACTBEHHAS U HacJeACTBeHHas. Poib
Cpeasl B HEHACIEACTBEHHOM W3MEHUYMBOCTH. XapaKTEepUCTUKA MOIU(PUKALMOHHON
W3MECHUMBOCTU. BapuainmoHHbId psAx W BapualnvoHHas KpuBasi. Hopma peakuuum
npu3Haka. KonnyecTBeHHbIE M KAUECTBEHHBIEC IPU3HAKU U UX HOpMa peakinu. CBOMCTBA
MOAU(UKAIIMOHHON U3MEHUYUBOCTH.

HacnencrBennasi, WM  TeHOTUIIMYECKAas, HW3MEHYMBOCTH. KoMmOMHaTHBHAsS
M3MEHYMBOCTh. MeH03 M MOJIOBOM MpoIlecC — OCHOBa KOMOMHATUBHOW HM3MEHYUBOCTH.
MyTtainuoHHas W3MEHYUMBOCTh. Kiaccudukaruss MyTaluii: Te€HHbIE, XPOMOCOMHBIE,
reHoMHble. Yacrota u mpuyuHbl MyTanuii. MyrtareHHble  (GakToOpbl.  3aKOH
TOMOJIOTMYECKHX PANOB B HaclieAcTBeHHOM n3mMenuusoctu H. M. BaBuiiosa.



BHesnepHas HacneCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uenoBeka. Kapuortumn yenoBeka. OCHOBHBIE METO/IbI TEHETUKH YEJIOBEKA!
TeHEAIOTUYECKUI, OMM3HEIOBbIN, ITUTOT€HETUYECKUH, OMOXUMUYECKUN, MOJIEKYISPHO-
TE€HETUYECKUM. CoBpemeHHOE ONpE/ICIICHUE FE€HOTHUINA! IIOJIHOTEHOMHOE
CEKBCHHPOBAHME, T'€HOTUIIMPOBAaHHE, B TOM uuciae c¢ nomompbto [I[[P-ananuza.
HacnencrBennslie 3a00JieBaHus YeIOBEKa: TeHHbIE 00JIE3HH, OOJIE3HU C HACJIEICTBEHHOM
MIPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIE Ooisie3HH. CoMaTHYeCKue U TEHEpPATHBHBIC
MyTaiui. CTBOJOBBIE KJIETKU. [IpuHIMMBI 310pOBOTO 00pasza >KU3HU, TUATHOCTHKH,
OpOPUIAKTAKA M JIEYEHUS  TEHETUYECKUX  OoJsie3Hel. MeauKo-reHeTHYecKoe
KOHCYJIbTUPOBAHUE. 3HAYCHUE MEIULMHCKOW T'€HETUKHU B MPEAOTBPALICHUU U JICUCHHUH
TeHETUYECKUX 3a00JIEBaHHUI YeJIOBEKA.

JleMmoHcTpauu:

IToptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B.
Tumodeen-Pecosckuii, H. V. BaBuiios.

Tabmuubr u cxembl: «MOHOTHOPUAHOE CKPENIMBAHWE M €ro ITUTOTEHETUYEeCKas
OCHOBa», «3aKOH pACIIEIUICHHS] U €ro LHUTOTEHETHYECKas OCHOBa», «3aKOH YHCTOTHI
ramet», «JlurubpugHoe ckpenmBanue», «lluTomornueckre OCHOBBI TUTHOPUIHOTO
CKpelnBanus», «Meno3y», «BzaumonencTeie ajuielibHbIX T€HOBY, «I €HETUUECKUE KapThl
pacTeHMil, JKMBOTHBIX U  4YejoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH
HacJIEIOBaHUs, CLIEIUICHHOTO € MOJIOM», «KapHOTHUIIbl YeloBEeKa U KUBOTHBIX», «Busl
U3MEHUYMBOCTHY, «MoaudukanmonHas HW3MEHYUBOCTH», «HacnemoBanme pesyc-
(dakTopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAS U3MEHYUBOCTb.

O6opynoBanue:  Mojenu-anIuiMKanuu  «MOHOTHOpUIHOE  CKpEIIMBAaHUEY,
«HenonHnoe noMuHMpOBaHUEY, «Iurnbpunnoe ckpenmBanuey, «llepekpéct xpomocom,
MUKpPOCKOII W MUKpompemnapaT «J/[po3odwmmra» (Hopma, myranuu (HOpPMBI KPBUIBEB H
OKpacku Tena), repoapuii «I'opox moceBHONY.

JlabopaTopHble U NpaKkTHYECKHE PadOThI:

Jlabopatopnass pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIUBAHUS Y TPO30( MBI HA TOTOBBIX MUKPOIIPENapaTaxy.

Jlabopatopuass pabora Ne 6. «M3yueHne MOAMPUKANMMOHHON W3MEHYMBOCTH,
MMOCTPOCHUE BAPUALIMOHHOIO PSJla U BAPUALIMOHHOM KPUBOW.

JlabopatopHass pabora Ne 7. «AHanu3 MyTalui y Jpo30puiabl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Tpaxtuueckas padota Ne 2. «CocraBieHre U aHAIU3 POJOCIOBHBIX YETOBEKa.

Tema 7. Ceniekuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa U Ipolecc. 3apoKICHUE CEJIEKIUN U IOMECTUKALMS. Y YCHHE
H. W. BaBusnoBa o neHTpax NpOUCXOXKJIEHUS U MHOTrooOpasus KyJIbTYpPHBIX pacTEHUM.
L{eHTpbI MPOUCXOKACHUS TOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITAMM.



CoBpeMeHHbIE METOABI CENeKUUU. MaccoBbli UM HMHIUWBUAYaJbHBIH OTOOpHI B
CEJIeKUMU pacTeHHd W KUBOTHBIX. OIlleHKa 3KcTepbepa. bBIM3KOpoACTBEHHOE
cKkpemuBanue — HHOpuauHr. Yucras nunus. CkpenuBaHue YMCTHIX JUHUU. ['eTeposuc,
win rubpuaHas cuna. HepoxncrtBeHHoe ckpemuBanue — aytOpuauHr. OtnanéHHas
ruOpuan3anus 1 e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 U IOJIyYE€HHE IOJIUIIIIOUIOB.
JIOCTHKEHUS CEJIEKIINN PACTEHHUU, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

broTexHoJIOTHs Kak OTpacib MPOU3BOACTBA. | €eHHas MHKEHEPHsl. DTalbl CO3IAHMS
pekomOunantHo JIHK wu TpaHcreHHblx opranu3moB. KiieTouHas HWHXXEHEpUs.
Kiterounsle KynbTypbl. MEUKpPOKIOHAJIBHOE pa3sMHOKEHHE pacTeHui. KioHumpoBanue
BBICOKONIPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OPraHU3MOB. OKOJIOTHYECKHE W
strdeckue mpoodsuembl. MO — reneTudecku MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpauuu:

IToptpetsl: H. 1. BaBuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®@. lBaHOB.

TaOmuups! u cxemsl: kapTa «LleHTpbl TPOMCXOKAECHN U MHOTOOOpa3usl KyJlIbTYPHbIX
pactenui», «llopoasl AOMAIIHUX JKUBOTHBIX», «CoOpTa KyJIbTYPHBIX PAacCTEHHUII»,
«Otnanénnas rudpuamnsanus», «Pabotel akagemuka M. @. UBanoBay, «I[lomummonausy,
«OO0beKkThl  OmoTexHonorum»,  «KimertouHele  KynbTypbl UM KIOHHpPOBAHHEY,
«KoHcTpynpoBanue 1 epeHoc reHoB, XpOMOCOMY.

O0opynoBaHue: MyJSKHU IUIOJOB M KOPHEIUIONOB TUKUX (OPM M KyJIbTYPHBIX
COpPTOB pacTeHuit, repoapuit «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTtopHble M mpaKkTHYecKHe PadoThI:

Okckypeust «OCHOBHBIE METOJBI U JOCTHIKECHHSI CEIEKLUN PACTEHUN WU JKUBOTHBIX
(Ha CEeNEeKUMOHHYIO CTAaHLMIO, IJIEMEHHYIO ()epMy, COPTOUCIBITATEIbHBIM Y4YacTOK, B
TEIUIMYHOE XO35HCTBO, 1a00paTOPUIO arpOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBo1IOIIUOHHAA OMOJIOTHS.

[Ipennochuiku BO3HUKHOBEHHUS HBOJIOIIMOHHON TEOpUH. DBOJIIOIMOHHAS TEOPUS U
e€ MecTto B Oumoyioruu. BiusHHe SBOJIONMOHHOM TEOPUM HA pa3BUTHE OUOJOTHH U
JIPYTUX HayK.

CBuaeTenbpCTBa SBOJIIOIHH. [TameoHTOJIOTHUECKHE: IIOCJIEAOBATEILHOCTD
MOSIBJICHUST BUJOB B  TAJICOHTOJIOTHYECKOW  JIETOMHCH, TMEPEXOIHbIE  (OPMBEI.
buoreorpaduueckue: cxoacTBo U pazinudue dayH u GJIop MaTEPUKOB U OCTPOBOB.

OMOpHUOJIOTUYECKHE: CXOJICTBA M  pa3iuuus SMOPHOHOB pa3HbIX BHJIOB
ITI03BOHOYHBIX. CpaBHUTEIBLHO-aHATOMUYECKUE: TOMOJIOTHYHBIC,  aHAJOTMYHEIE,
PYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHUE:  CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0OJMYECKUX TyTeH Yy BCEX
OpTraHU3MOB.



OpomonnonHasa teopus Y. Jlapeuna. IIpeanochiiku BOZHUKHOBEHUS! JapBUHU3MA.
JIBIOKyIIME CHUJIBI 3BOJIONMU BUIOB MO JlapBuHy (M30BITOYHOE pPAa3MHOXKEHUE IIpU
OTPaHUYEHHOCTH PECYPCOB, HEONpeAenEHHAs U3MEHYMBOCTh, OOpPHOA 3a CYIIIECTBOBAHHE,
€CTeCTBEHHBIN 0TOOD).

Cunretrnueckas Teopust sBomonuu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHHUS.

Mukpossosronus. [Tomynsanus kak eqMHuIa BUAA U 3BOJIFOLUN.

JBrxymue cuitbl (paKkTophl) SIBOIOIUN BUOB B MpUpoie. MyTaIllMOHHBIN MPOIIECC
Y KOMOMHATHBHAsI U3MEHYUBOCTG. [lonmynaironHbIe BOJIHBI U apeiid reHoB. M3omsauus u
MUTpaLUs.

EcrectBennbiii  otOOp — HampaBiasomui  ¢daktop  sBomonuu.  Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCT,  OPraHM3MOB  Kak  pe3ynbTaT HBoiouuu. [Ipumepsr
MPUCIIOCOOJICHHUI Yy opraHu3MoB. ApoMop(h03bl U UAMOATATI TAIIUY.

Bun u Bupoob6pazoBanue. Kpurepuu Buaa. OcHoBHBIE (OpPMBI BUI00Opa30BaHUS:
reorpaduueckoe, 3K0JIOrHIecKoe.

Makpo3BoJTronus. @opMBI  DBOJIOLMM: ¢unernyeckas,  JAUBEPreHTHAs,
KOHBEPTeHTHas, mapauienbHas. HeoOpaTuMocTh 3BOIOLUN.

[Ipoucxoxaenne OT HeECHEUUATM3UPOBAHHBIX MpeakoB. IIporpeccupyromas
criennan3anvs. AranTUBHAS paaualusl.

JleMoHcTpanuu:

[Toprpetsi: K. JIunnen, K. b. Jlamapk, Y. lapBun, B. O. KoBanesckuii, K. M. bap,
3. I'ekkens, @. Mromep, A. H. Cesep1ios.

Tabmuubl 1 cxembl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emie», «3apoJIblliu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «DPopMbl OOpsOBI 3a CYIIECTBOBAHUEY,
«EctectBennsiii 0ot60p», «MHOTOOOpa3ne COpTOB pacTteHuit», «MHorooOpasue mopon
KUBOTHBIX», «llomymsium»y, «MyTalioOHHAsE U3MEHYUBOCTBY, «ApPOMOP(O3bI»,
«Mnnoanantanun», «O0mas aereHepauus», «JIBuxymme cuibl sBoonun», «Kapra-
cxema wmapmpyra nyremectBus Y. JlapBuna», «boppba 3a CylllecTBOBaHUEY,
«IIpucnocobseHHOCTh OpraHU3MOBY, «I"eorpaduueckoe BUJ000pa30BaHuE,
«IKOJIOTUYECKOE BII000pA30BAHHE.

ObopynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3UYHBIMU THUIIAMH OKpacku, Habop
IJIOJIOB U CeMsH, KoJulekuusa «lIpuMepsl 3alIUTHBIX MPUCTIOCOOJIEHUN Yy >KUBOTHBIXY,
Mozenb  «OCHOBHBIE HANpaBIICHUSA HJBOJIIOIUNY, O00BbEMHas Mojenb «CTtpoeHue
TOJIOBHOT'O MO3ra IIO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KouteKus «DopMbl COXPAaHHOCTH MCKOMAeMbIX
KUBOTHBIX M pACTEeHUN», Monenb ammmkanus «llepekpéct XpoMocom», BIaKHBIE
npenapatel  «Pa3Burne HacekomMoro», «Pa3BuTHE  JATYWIIKM», MHKpPOIpEnapar
«JIpo3zodunay (Hopma, myTaruu (OpMbI KPBUIILEB U OKPACKHU TEJIa).

JlabopaTtopHble M mpaKkTHYecKHe PadoThI:



Jlabopatopuass pabdota Ne 1. «CpaBHeHwe BHIOB 1O MOP(OIOTHUECKOMY
KPUTEPHUIO».

JlaboparopHass pabota Ne 2. «OmnucaHue MPHUCIOCOOJCHHOCTH OpraHu3Ma M eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU HA 3emuie.

JloHay4yHble MPEACTABICHUS O 3apOXKACHHM >KM3HU. HayuHble THUIIOTE3bI
BO3HUKHOBEHUS KM3HU Ha 3emiie: abUoreHe3 W maHCHepMus. XUMHYECKash SBOJIIOLIMSL.
AOGUOTeHHbIN CUHTE3 OPraHMYECKUX BEILECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIbLHOE
NOJTBEPKIACHUE XUMUYECKOM 3BotoIMKU. HavanbHbie 3Tanbl OMOI0rHYecKOi IBOTIOIUH.
I'mnoteza PHK-mupa. ®dopmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE
pOTOKJIETKH. [IepBbie KIETKH U UX IBOJIIOIUSA. DOPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX
OpPraHU3MOB.

Pa3zutne xu3Hm Ha 3emusie o 3pam M nepuoaam. Kartapxeil. Apxelckas u
nmpoTepo3oiickas »pbl. [laneo3olickas 3pa U e€ mepuoabl: KEMOPUINCKUIN, OPJAOBUKCKUM,
CUJIypUMCKHN, TEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHHU.

Me3so301cKas 9pa ¥ €€ IepUoAbl: TPUACOBBIN, OPCKUI, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJeOreHOBbIN, HEOT€HOBbINM, AHTPOIOTE€HOBBIN.

XapakTepucTuKa KJIMMaTa M TE€OJIOTMYECKHX IpoueccoB. (OCHOBHBIE ATallbl
HBOJIIOIIMU PACTUTEIHLHOTO U )KMBOTHOTO MUpa. ApoMopdo3bl y paCTEHUN U KUBOTHBIX.
[TosiBeHue, pacuBET U BBIMUPAHUE CPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oOTpaxeHue 3Boatouud. OCHOBHbBIE
CUCTEMATHYECKHE IPYIIIBI OPraHU3MOB.

OBoJIIOIMsA 4YeNoBeKa. AHTPOMNOJIOTHS Kak Hayka. Pa3BuTHE NpEACTaBICHHUN O
IPOUCXOKICHUN 4YesloBeKa. MeToabl nu3ydeHus aHTponorenesa. CxoJcTBa U pa3anyus
YeJIOBEKA U )KUBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHUE YETOBEKA.

JBmkymue cuibl (pakTopsl) aHTpomorenesa. HacnencTtBeHHass M3MEHUYMBOCTH H
€CTECTBEHHbIN 0TOO0p. OOIIecTBeHHBIM 00pa3 >KU3HHU, W3TOTOBJICHHE OPYIUN Tpyza,
MBIIICHUE, PEYb.

OCHOBHBIE CTaIUM W BETBU 3BOJIIOIMM YEJOBEKA: ABCTPAIONUTEKH, YemoBek
yMmenbi, YenoBek npsamoxonsdmui, YenoBek HeaHAepTanbCKui, UenoBeK pa3yMHBIN.
Haxoaku mckomaembIX OCTaTKOB, BPEMs CYIIECTBOBAaHHA, O0JAaCTh paclpOCTpaHEHUS,
00BEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.

YenoBeueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpOINEOUHas (eBpasuiickas),
HErpo-aBCTpAIONHAs (3KBAaTOpHAJIbHAsA), MOHTOJOWJHAsA (a3MaTCKO-aMEpPUKAHCKAs).
YepTsl MpHUCIOCOOICHHOCTH TPEACTaBUTENCH YENOBEUYECKMX pac K  YCIOBUAM
CyliecTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. K. Onapun, C. Mumep, I'. FOpu, Y. [lapBuH.



Tabmuubr u  cxembl: «Bo3HukHoBeHHMe COMHEYHON CHCTEeMBI», «Pa3BuTnHe
OpraHUYeCKOT0  MUpPay, «PacTuTenbHas ~ KJIETKay, «KuBoTHast  KJeTKay,
«IIpokapuoTnueckass kietka», «COBpEeMEHHas CHCTEMA OPraHUYECKOIO MHpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKA U YEJIOBEKOOOPa3HBIX 00E3bsHY,
«OCHOBHBIE M€CTa MaJCOHTOJOTMYECKUX HAXOJOK IPEAKOB COBPEMEHHOTO YEJIOBEKA,
«/lpeBnenmme moan», «/peBHue moam», «llepBble  COBpPEMEHHBIE  JIIOAW,
«YenoBeueckue pacb».

Oo6opynoBanue: mynspku «lIpoucxoxxaenue yenoBeka» (OIOCThI aBCTpaONUTEKA,
NUTEKAHTPOTNA, HEaHJEPTaJIblla, KPOMAHbOHIIA), CJIENKH WM H300paK€HUsT KaMEHHbIX
Opyaui  TIepBOOBITHOTO  4YeloBeKka  (KaMHU-4YONIEphl,  pyoOmia,  ckpebdia),
reoXpoHoJjioruueckass Tabnuna, Koywiekuus «®PopMbl COXPAHHOCTH HMCKOMAeMbIX
KUBOTHBIX U PACTCHUI».

JlabopaTopHble U NpaKkTHYECKHE PAdOThI:

[Ipaktuueckas pabora Ne 1. «M3yueHHe HCKOMAEMBIX OCTATKOB PACTECHUU H
KUBOTHBIX B KOJIJICKIIUSIX).

DKCKypcust «DBOJIIOIUSA OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBII
WJIM KpaeBeUECKUI My3€eil).

Tema 3. OpranusMbl 4 OKpPYy:Ka0IIas cpeaa.

DOKoyorus Kak Hayka. 3ajaud U pasleibl 3KOJOrMh. MeTOoIbl 3KOJOTHYECKUX
HCCIIE0BAHMI. DKOJIOTMYECKOE MUPOBO33PEHIE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHusT OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3JYIUHAs, IIOYBEHHAs,
BHYTPHUOPTAHU3MEHHAS.

Okonornueckue  (aktopel.  Kimaccudukaums — skojgorudeckux — (pakTOpOB:
abuotuyeckre, OMOTUYECKHE U aHTPONOTeHHbIe. JIeficTBUE AKOJIOrnYecKux (PakTopoB HA
OpraHU3MBl.

AbGuotnueckue (akTOphl: CBET, TEMIepaTypa, BIAKHOCTb. DoTonmepuoan3M.
[IpucnocoOneHus: OpraHu3MOB K JIEUCTBHIO aOMOTHUYECKUX (akTOpoB. buonormueckue
PUTMBL.

buotnueckue ¢akropel. Buabl OHOTHYECKMX B3aWMOAECUCTBUNA: KOHKYPEHIIMS,
XHUIIHUYEeCTBO, cuMOno3 u ero ¢opmel. [lapazutusMm, Koomepauus, MYTyallu3M,
KOMMEHCaIU3M  (KBapTUPAHCTBO, HAXJEOHHYECTBO). AMEHCATU3M, HEUTpaIn3M.
3HaueHre OWUOTUYECKHUX B3aUMOJEWUCTBHI JIi CYIIECTBOBAaHUS OpPraHMW3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKH NOMyJsiquu. OCHOBHBIE MOKAa3aTeau NOMYJISLUN:
YUCJIIEHHOCTb, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTrpanus. JnHamuka
YUCJIEHHOCTH TOIYJISIUUU U €€ PEryJIALusl.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. I'ekkenb.



Tabmumsrt u cxembl: kapra «lIpuponusie 30HBI 3emnm», «Cpeabl oOUTaHUA
opranu3moB»,  «@Doronepuoausm»,  «llomymsmum»,  «3aKOHOMEPHOCTH  pocTa
YHCIEHHOCTHU NOMYJISIUK UHDY30pun-Typenskmny», «[lumessie nenm».

JlabopaTopHble U NpaKkTHYECKHE PAdOThI:

JlaboparopHas pabora Ne 3. «Mopdosoruueckne OCOOEHHOCTH pPACTEHUM U3
Pa3HBIX MECT OOUTAHUS.

JlaGoparopHasi pabora No 4. «BnusHue cBera Ha pOCT M pa3BUTHUE UYEPEHKOB
KOJIEyCay.

[Ipaktuueckas pabora Ne 2. «lloacuér MIOTHOCTH MOMYJSIIUN pa3HBIX BUIOB

paCTEHUI.
Tema 4. Coo01ecTBa 1 IKOJIOTHYECKHE CHCTEMBI.
CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKTypsl OHOLieHO3a: BHIOBas,

MPOCTpaHCTBEeHHAs, Tpodudeckas (mumieBas). Buabl-nomunanTel. CBA3u B OMOIIEHO3E.

DKoyioruyeckue cucreMsl (3KkocucTeMsl). [loHsTHE 00 2KOCHCTEME U OMOTEOLICHO3E.
OYHKITMOHAIBHBIC KOMIIOHEHTHI IKOCUCTEMBI: TPOIYIICHTHI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBoport BemiecTB 1 MOTOK SHEPTUH B 3KOcUCcTeMe. Tpodudeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBsie nenu u cetu. OCHOBHBIE MOKA3aTENH SKOCHUCTEMBbI: OHomacca,
OPOAYKIHS. OKOJIOTHYECKHE TMHPaMUABI: TMPOIYKIUU, YHCIECHHOCTH, OHOMACCHI.
CBo#iCTBa DKOCHCTEM: YCTOMYHMBOCTh, CAMOPETYJIAIINSA, pa3BUuTHE. CyKIleccusl.

[Ipuponnbie 3KOCHCTEMBI. DKOCUCTEMBI 03Ep M PEK. DKOCHCTEMa XBOWHOTO WIIH
IITUPOKOJUCTBEHHOTO JIeca.

AHTpOTIOTEHHBIC KOCUCTEMBI. ATPOIKOCHCTEMBI. YpOO3IKOCHUCTEMBI.
buonoruueckoe u X035HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpasue kak (dakrop ycroiumBocTH  dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3emIie.

Yuyenne B. U. Bepnaackoro o Owocdepe. ['panuiibl, coctaB u CTPyKTypa
ouocdepsl. XKupoe BeniectBo u ero ¢yHkiuu. OcodbeHHOCTH 6rochepsl Kak rio0alibHON
AKOCHUCTEMBI. JIuHaMUYecKoe paBHOBECHE U 0OpaTHas CBsI3b B Orocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0OXUMUYECKUE ITUKIIBI AJIEMEHTOB (yriiepo/a, a30Ta).
3oHanbHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouocdepe 3emian. AHTPONOreHHbIE H3MEHEHHS B Ouocdepe.
I'moGanpHbIE HKOJIOTUYECKUE TTPOOIIEMBI.

CocymiecTBoBaHHE MPUPOIBI U deioBeuecTBa. CoxpaHeHHEe OHMOpa3HOOOpa3ws Kak
OCHOBa yCTOWYMBOCTH Oumocdepsl. OCHOBAa pPAIMOHATLHOTO YIPABJICHUS MPUPOIHBIMU
pecypcaMu U WX UCTOJb30BaHue. J[oCTkeHus: OMOJIOTHN U OXpaHa MPUPOIBIL.

JdeMoHcTpanuu:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmumper u cxembl: «llumeBble menm», «bHOLIEHO3: COCTaB M CTPYKTypay,
«IIpuponnpie coobmectBay, «llemu mnuTaHUsA», «OKOJOTUUECKAs TMMHPAMUJIAY,



«buochepa u uyenoBek», «IKOcUCTEMa IIMPOKOIUCTBEHHOTO Jeca», «IDKOCHCTEMa
XBOWHOTO Jeca», «buoueno3 BogoéMa», «ArpoueHos», «lIpuMmepHble aHTPONOTEHHBIE
BO3JCUCTBHS Ha Ipupony», «BaxkHeHIIMEe WCTOYHMKM 3arpsA3HEHUs BO3AyXa H
IpYHTOBBIX BOn», «llouBa — BakHelmas cocraBistomas Ouocdeprdy, «DakTOpsI
nerpanauuu nous», «llapHukoBsiil 3¢ dexT», «DakTOpbl pagMOaKTUBHOIO 3arpsA3HEHUS
ouocgeps», «Ob6mas cTpykrypa ouochepo», «Pacnpoctpanenue xu3Hu B 6uochepe»,
«O30HOBBIN 3kpaH Ouocheps», «KpyroBopor yriepoaa B OGuocdepe», «KpyroBopor
a30Ta B IIPUPOIEY.

ObopynoBanue: Mojenb-ammukanus «TunuuHele  OMOLEHO3BD», repbapuid
«PacturenbHble coobuiecTBa», Kojulekiuuu «buonenosy», «Bpenurenn BakHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYP», TepOapuu M KOJUIEKIMU PACTEHUH M KUBOTHBIX,
MPUHAIJIEKANIME K pPa3HbIM 3KOJIOTMYECKUMM TIpylmaM ofHoro Buja, KpacHas kuwura
Poccuiickoit @enepanuu, n300pakKeHUsI OXpaHsIEMbIX BUJIOB PACTCHHUI U )KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
BUOJIOTUN HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30BAHUA

Cornacro ®I'OC COO, ycraHnaBiMBaroTcsi TpeOOBaHUS K pe3ysibTaTaM OCBOCHHS
oOydJarormuMucs  OporpaMM  CpemHero  oOmero  oOpa3oBaHUS:  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType TUUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MpeaMeTa «broyiorus» BblICICHbI
CJIENYIONINE COCTaBIAIONINE: OCO3HAHWE OOYYAIOIMIMMUCS POCCHUICKON T'paskIaHCKOU
UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO,
HAJIMYME MOTHBAIIMU K OOYUYEHHIO OMOJIOTHUH, TICJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX
yOeXKJICHUN JMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEW W HCTOPUYECKHX Tpagullui
pa3BUTHUSI  OMOJIOTMYECKOTO 3HAaHMS, TOTOBHOCTh M CIIOCOOHOCTh OOyYarommXxcs
PYKOBOJICTBOBaTbCS B CBOEH JAEATEIBHOCTA LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH,
OPUCYITUMUA  CUCTEME OHOJOTUYECKOTOo 00pa3oBaHMs, HaIUYHE OSKOJOTUYECKOTO
MIPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HECHHBIC TIJIAHBHI.

JInuyHOCTHBIE pe3ynbTaThl OCBOEHUA TMpeamera «buonorus» npocTurarorcss B
€IMHCTBE Y4EOHOM M BOCIUTATEIBbHON JEATEIbHOCTU B COOTBETCTBUU C TPAJAUITMOHHBIMU
POCCUHCKUMHU  COLMOKYJIbTYPHBIMH, HMCTOPUYECKUMHU U  JAYyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, TIPUHSATHIMH B OOIIECTBE TpaBWJIaMU W HOPMaMHU TIOBEJCHUS U
CITIOCOOCTBYIOT MpOIIECCaM CaMOTIO3HAHMS, CAMOBOCIIUTAHHUS U CaMOPa3BUTHUS, Pa3BUTHUS
BHYTPEHHEW MO3ULMM JIMYHOCTH, MATPUOTHU3MA, YBAKEHUSI K 3aKOHY U IPABOIMOPSIKY,
YEJIOBEKY TPYJa M CTapIlIeMy MOKOJICHUIO, B3AUMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHHSI
K KyJbTYPHOMY HAaCICIUIO M TPAJAMIUAM MHOIOHAaMOHAJIBHOroO Hapona Poccuiickon
denepanuu, IPUPOAE U OKPYKAKOIIEH Cpeae.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHOro mnpenMera «buosnorus» HaOKHBI
OTpakaTh  TOTOBHOCTh M  CIIOCOOHOCTh  OOyYaloOmMXCS ~ PYKOBOJICTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEH MO3UIIMEH TUIYHOCTH, CUCTEMOM 1TEHHOCTHBIX OPHCHTAIIHH,
MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUU, COOTBETCTBYIONIUX TPAJAUIIMOHHBIM IIEHHOCTSIM
POCCHUHCKOTO OOIIEeCTBA, PACIIMPEHUE KXU3HEHHOTO ONbITa M OIbITa JEATCIBHOCTH B
MPOLIECCE PEATM3AMU OCHOBHBIX HAIPABJICHUN BOCIUTATEIBLHOW ACATEIBHOCTH, B TOM
YHCJIC B YaCTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMK OOYYaromerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOT0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX TpaB MU OOSI3aHHOCTEH, YBaAXKCHHE 3aKOHA U
MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESATENbHOCTH MPU CO3JaHUM YYEOHBIX
IPOEKTOB, PELICHUU y4eOHBIX U IMO3HABATENIBHBIX 33/a4, BBIIOJHEHHUH OHOJIOTMYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENSTh COOCTBEHHYIO MO3MIMIO IO OTHOUIEHUIO K SIBJICHUSM
COBPEMEHHOM JKU3HU U OOBSICHATH €E;

YMEHHE YyYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOICH C pa3sHBIMH YOEKICHUSMH, KYJIbTYPHBIMU IICHHOCTSIMH U
COLIMAJIBHBIM MTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJHEHUS y4eOHBIX,
MIO3HABATEIbHBIX U HCCIENOBATEIbCKUX 3a7ay, YBAXKUTEIBHOTO OTHOUIEHUS K MHEHHIO
OIIOHEHTOB MPH 00CYXJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CONEPIKAHNUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM AESITEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOPMUPOBAHHOCTh POCCUHCKOM TPaKJAHCKOW MJIEHTUYHOCTH, NaTPUOTU3MA,
YBaXEHHUSI K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoamHoi, ropmoctu 3a
CBOM Kpail, CBOW PoauHy, CBOM S3BIK W KYJIbTypYy, IMPOLLIIOE W HACTOSLIEE
MHOI'OHalMOHaJIbHOIro Hapoaa Poccnu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUI0 M MaMSATHUKAM HPHUPOIBI,
NOCTHXEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCThH OLIEHUBATh BKJIAJ POCCUHUCKHUX YYEHBIX B CTAHOBJIGHHE M Pa3BHUTHE
OMONIOTHH, MOHUMAHUS 3HA4YEHHs] OWOJIOTMM B MO3HAHUU 3aKOHOB MPHUPOJBI, B KU3HU
YeJIoBEKa U COBPEMEHHOTO 00IIECTBa;

uaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CHyXeHHMIO U 3amure OteuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOIO MTOBECHUS;

CIIOCOOHOCTh  OLICHMBATh CUTYyalldl0 W TPUHUMATh OCO3HAHHBIE PEILCHHUS,
OPHUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POIUTENSIM, CO3JAaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO IPUHATHUS LEHHOCTEW CEMEWHOW JKU3HH B COOTBETCTBUU C TPAIULIMSIMU
HaponoB Poccuu;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOLIEHHWE K MHpPYy, BKJIIOYas OJCTETHKY ObITa, HAyYHOIO U
TEXHUYECKOTO TBOPUECTBA, CIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

MNOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMJICHHUE MPOSBIATH
KauyeCcTBa TBOPYECKOM JINYHOCTH;

S) ¢usnyeckoro BoCHUTAHMA, (POPMHUPOBAHUA KYJIBTYPbl 3I0pPOBbA U
IMOLMOHAJIBLHOIO 0JIaronmoJy4ns:



NOHMMAaHUE M peanu3anusi 3J0pOBOTO M 0€30MmacHOro oOpasza >KHU3HU (310pPOBOE
NMUTaHuEe, COOJIIOJICHUE TUTHEHUYECKUX TpaBUI U HOPM, COATaHCHPOBAHHBIMA PEKUM
3aHITHHN W OTIbIXA, PETYJsApHas Pu3ndeckass akTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOILIEHHUSI K COOCTBEHHOMY (PU3UYECKOMY M IICUXHUECKOMY 3/I0POBbIO;

NOHMMAaHUE IEHHOCTH MPaBHJI WHIWBUIYAIBHOTO U KOJUIJIEKTUBHOIO O€30IMacCHOI0
MOBEJICHUS B CUTYalIUSIX, YTPOKAIOMINX 30POBbIO U KU3HU JIFOJEH;

OCO3HAHUE TIOCTAEACTBUH W HENPUATHS BPEAHBIX TMPUBBIYEK (YMOTpeOIeHuUs
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10JII00HE;

FOTOBHOCTb K AKTUBHOW JIESATEIBHOCTM TEXHOJOTMYECKOM U  COLMAIbHOU
HAIPaBJICHHOCTH, CHOCOOHOCTh WHHIIMMPOBATH, IUIAHUPOBATH M  CAMOCTOSITEIHHO
BBITIOJIHATD TAKYIO JAEATEIbHOCTD;

UHTEpEC K pa3auyHbiM cdepaMm npodecCUOHANbHOW JACSITENbHOCTH, YMEHHUE
COBEpILIAaTh OCO3HAHHBIN BBIOOP Oyayuied mpodeccur U peann30BbIBATH COOCTBEHHbBIE
YKW3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTH K OOpPa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUU
BCEH KM3HU,

7) 3K0JI0OTHYECKOr0 BOCIIMTAHUS:

AKOJIOTHYECKHU I1eTIECO00pa3HOEe OTHOIIEHUE K MPUPOJIE KaK WCTOYHWKY JKM3HU Ha
3emJie, OCHOBE €€ CYIlIEeCTBOBAHMS;

MOBBIICHUE  yYPOBHA  DKOJOTHYECKON  KyJIbTYyphl:  NPHOOPETEHHE  OMbITa
IJJAHUPOBAHMS TOCTYNIKOB M OLIEHKM WX BO3MOJKHBIX IOCJIEACTBUN ISl OKPYKarollen
cpensl;

OCO3HaHUE TII00ATLHOTO XapaKTepa SKOJOTHIECKUX TPOOJIEM U ITyTeH UX PEIICHMUS;

CIOCOOHOCTh HMCIOJIB30BaTh MPHOOpETaeMble MPU W3YYECHUU OWOJIOTUM 3HAHUS U
YMEHUSI TPU PEIICHUH MPOoOJeM, CBSI3aHHBIX C PalMOHAIBHBIM MPHUPOIONOIH30BAHUEM
(cobnrofeHue npaBuil MOBEACHUS B IPUPO/JIE, HAMIPABIECHHBIX HA COXPAHEHHE PaBHOBECHS
B DKOCHCTEMAX, OXpaHy BUJIOB, SKOCHCTEM, Orochephl);

aKTUBHOE HEMPUATHE JICUCTBUI, MPUHOCIIINX BPel OKPYXKAIOIIEeH NPpUPOIHOM cpere,
yMEHHE MIPOTHO3UPOBATH HEeOJIaronpusTHHIE HKOJIOTUYECKHUE MOCJEACTBUSA
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIMYue Pa3BUTOTO HKOJOTHUUECKOTO MBIIUICHUS, SKOJOTHYECKON KYIbTYpbI, OIBITA
JEATEIIBHOCTH 3KOJIOTUYECKON HaIpPaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMHU B
II03HABATEJIbHOM, KOMMYHUKATUBHON M COLMAJIIBHOW NPAKTUKE, TOTOBHOCTU K YYacTHIO B
MIPAKTUYECKOMN JEATENBHOCTH 3KOJOTUUYECKOW HAITPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd U OOIIECTBEHHOW WPAKTUKH, OCHOBAHHOTO Ha JHUAJOTe KYJBTYD,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUDE;

COBEpPUICHCTBOBAHUE SI3BIKOBOM W UYHUTATENbCKOW KYJNbTYpbl KakK CpEACTBa
B3aMMO/JICHCTBUS MEXKY JIFOJbMH U MIO3HAHUS MUPA;



MOHMMaHUe crienn(UKH OMONIOTHH KaK HayKH, OCO3HAHUS e€ poiu B (POPMUPOBAHUU
palMoOHAIbHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LEJIOCTHOTO TMpPEACTaBICHUS 00
OKpY’)XKarollleM MHUpE KaK O €IMHCTBE NPUPOJIbI, YEJIOBEKa W OOIIEeCTBAa, B IMO3HAHUU
NPUPOJIHBIX 3aKOHOMEPHOCTEH ¥  pelieHuH mpoOJeM COXpaHEHUsS MPHUPOJTHOTO
paBHOBECHS;

yOeXAEHHOCTh B 3HAUYMMOCTH OWOJIOTMUM [l COBPEMEHHOW IMBHIIM3ALIUU:
oOecrie4eHuss HOBOTO YPOBHS pa3BUTHUS MEIUIMHBI, CO3JAHHE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX pEIIaTh PECypCHbIE MPOOJIEMbl Pa3BUTHUS YEIOBEUECTBA,
MOMCKA IMyTEH BBIX0/1a U3 MIOOATBHBIX YKOJIOTHUECKUX MPOOIeM 1 oOecTieueHus mepexoia
K YCTOWYMBOMY DPa3BUTHUIO, PAMOHAIBHOMY HCIIOJIB30BAHHUIO MPUPOTHBIX PECYpCOB U
(OpMUPOBAHUIO HOBBIX CTAHJIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUU OWOJIIOTMYECKUX 3HAHUNA B IIENIAX IOBBIIICHUS
oOmmeil KymbTypbl, €CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, KaK COCTaBHOW dacTh
(GYHKIIMOHATIBLHON TPaMOTHOCTH 00y4Jaronuxcs, GopMUpyeMOi TpH U3yUEeHUU OUOJIOTHH;

MOHMMAaHWE CYITHOCTH METOJOB TO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBECHHBIX HayKax,
CHOCOOHOCTH HCIIONIB30BaTh MOJy4YaeMble 3HAHUA IS aHalu3a U OOBACHEHUS SIBICHUM
OKPY’KaIOILIEr0 MHUPa U MPOUCXOAAIIUX B HEM U3MEHEHU, YMEHHE AeflaTh 000CHOBAHHBIE
3aKJIFOUYCHHUS Ha OCHOBE HAyUYHBIX ()aKTOB M MMEIOMIMXCS JAHHBIX C ILETbI0 MOTydeHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCHOJIb30BaTh OMOJOTHYECKHE 3HAHUS AJIs PEIIeHUs
npo6JieM B PeabHBIX KU3HEHHBIX CUTYAIIUX;

OCO3HAHHE LIEHHOCTH HAY4YHOW JEeSATENIbHOCTH, TOTOBHOCTb OCYIIECTBISITH
MIPOEKTHYIO M UCCIIEAOBATEIBCKYIO IEATEIPHOCTh MHIAUBHUIYAILHO U B TPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTh K HETPEPHIBHOMY O00Pa30BaHHUIO U CaMO0OOpa30BaHHUIO, K
AKTUBHOMY TOJYYCHHIO HOBBIX 3HAHMNA MO OMOJIOTUM B COOTBETCTBUU C >KU3HEHHBIMU
HOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHble  pe3yibTaThl OCBOEHUsS yueOHoro mpeamera «buosorus»
BKJIIOYAIOT:  3HauMMble 118 (POPMUPOBaHUS  MHUPOBO33PEHUS  OOy4YaIOIIMXCA
MEXIUCUUIUIMHAPHBIE  (MEXOpeaMEeTHbIe) OOLIeHAYYHbIE TMOHSTHS, OTpakarollue
LEJIOCTHOCTh HAyYHOM KapTUHBI MUPA U ClIeUU(UKY METOI0B MTO3HAHUS, UCTIOJIb3yEMbBIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUs, SBJICHUE, IIPOLIECC, CUCTEMA, HAYYHBIN (akT,
OPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIeJOBaHWE, HaOIIOJCHHE,
U3MEpEeHHe, OKCIHEPUMEHT U  JPYruX), YHUBEpcaJlbHble  y4deOHbIE  JIEHCTBUS

(mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIE, PETYJISTUBHEIC), o0ecreunBaroIme
dbopmupoBanre  (YHKIIMOHATHLHOM TPAMOTHOCTH W COIMAIBHOW  KOMITETEHIIUU
o0yuarommxcs, CIOCOOHOCTH 00yJaroImMXCcs HCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHbIE yUeOHbIC NEeUCTBUS
B MIO3HABATEJILHOW M COLMATILHOW MTPAKTHKE.



MeranpenMeTHble  pe3yJbTaTbl  OCBOECHMSI  MPOTPAMMBbI  CPEIHEro  OOIero
00pa30BaHMsl TOJKHBI OTPAXKATh:

OBJjaieHne YHUBEPCAIbHBIMYU YUeOHBIMH MMO3HABATEJIbHBIMHU A€ICTBUAMMU:

1) 0a30Bble JIOrHYeCKHUE TeHCTBHSA:

CaMOCTOSITENIbHO (POPMYJIMPOBATH U AKTYaJIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

WCIIOJb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukaimu, 0000IIeHN), paCKPhIBATh CMBICI OHMOJIOTHYECKUX
NOHATUN (BBIAEIATh HMX XapaKTEpHbIE NPHU3HAKH, YCTAaHABIMBATh CBA3U C JIPYTUMU
MOHSATUSIMHU );

ONPEACIISITh LEeNU JEeATeIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU UX JTOCTUKEHUS,
COOTHOCHUTbH PE3yJIbTaThl ACSITEILHOCTU C TOCTABICHHBIMHU LICJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATUA JUIsl O0BsICHEHUST (DAKTOB U SIBJICHUM >KUBOU
IPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKJEHUS (MHIYKTUBHBIC, JEIYKTUBHBIC, MO AHAJIOTHH),
BBISBJISITh  3aKOHOMEPHOCTHM W TMPOTUBOPEYUS B  paccMaTpUBAEMbIX  SIBICHUSX,
(bOopMyIMPOBATh BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSITh CXEMHO-MOJIETIbHBIE CpENCTBA [UISl TPEICTABICHUS CYLIECTBEHHBIX
CBS3€H M OTHOIIEHUI B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a TaKXKe MPOTUBOPEUUN
Pa3HOTO POJIa, BEISIBICHHBIX B PA3IMYHBIX HH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAaH pELIEHUS MPoOJieMbl C YYETOM aHaidM3a HUMEIOUINXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBbHOCTb, OLIEHWBATh COOTBETCTBHUE PE3YyJbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUI AEATEIBbHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH Pa0b0Ty B YCIOBUAX PEATBHOTO, BUPTYAJIBHOTO W
KOMOWHUPOBAaHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PEUICHUH KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJ€Th HABbIKAMH YYEOHO-MCCIEAOBATENLCKOW M TMPOEKTHOM JEeSTEIbHOCTH,
HaBbIKAMHU pa3pelieHus MpoosieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY
MOMCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3aJay, MPUMEHEHUIO Pa3JIUYHBIX METOJIOB
MTO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHbIC BUbI AEATEIBHOCTU MO MOJYYEHUIO HOBOI'O 3HAHMS, €T0
WHTEPIPETALUU, TIPEOOPA30BAHUIO M MMPUMEHEHUIO B YYEOHBIX CHUTYaIlUAX, B TOM YHCIIC
IIPYU CO3/TaHUH YICOHBIX M COIUATBHBIX MTPOCKTOB;

dbopMupOBaTh HAy4YHBIA THIl MBIIUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATHSIMU U METOJAMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIIbHON JEATEIBHOCTU
Y KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJIEJCTBEHHBIE CBSI3M U aKTyallM3UPOBATh 3a7ady, BbIJIBUTATh
TUIIOTE3Y €€ pELICHUs, HAaXOIUTh apryMEHTHI JJIsl 10KA3aTelIbCTBA CBOMX YTBEPIKICHHM,
3a71aBaTh MAPAMETPBI U KPUTEPHUU PELICHHUS;



aHAIIM3UPOBATh MOJYyUYEHHBIE B XOJ€ PCEUICHHS 3aJaddl pe3yJbTaThbl, KPUTHYECKU
OIICHUBATH UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISTH IEJICHANIPABICHHBIN MOUCK TIEPEHOCA CPEACTB U CITIOCOOOB IEHCTBUS B
po(hecCHOHATBEHYIO CPey;

YMETh TIEPEHOCHUTHh 3HAHUS B TIO3HABATEIBHYI0O W TMPAKTUYECKYyI0 00yiactu
KU3HEICATSITbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC WJICH, MpEJiaraTh OPUTHHAIBHBIC MOAXO0bI U PEIICHUS, CTAaBUTh
poOJIEMBI U 33J1a4H, JOMTYCKAIOIIUE albTEPHATHBHBIE PEIICHHUS.

3) padora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IMUHBIX MCTOYHWKAX uWH(Mopmaruu (Tekcre y4eOHOTO
ocoOwsi, HayYHO-TIOMYJISIPHOM JUTEepaType, OMOJIOTHYECKUX CIOBApsAX U CIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B IHTEepHETE), aHaTM3UPOBaTh HHGOPMAITUIO PA3TUIHBIX
BUIOB u (OpM TpencTaBiIeHUS, KPUTUYECKH OILICGHWBaTh €€ JIOCTOBEPHOCTh U
HEMTPOTUBOPEYNBOCTH;

(GbopMyIMpPOBaTh 3aMPOCHl M MPUMEHSATH PA3IMUHBIE METOMBI MPHU MOUCKE U O0TOOpE
Ounosioruyeckor nHPpopmaIuu, He0OX0IUMOM VISl BBITIOJTHEHUS YUCOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HWCIONB30BaHHS  HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIBTYPY AaKTUBHOTO WCIOJb30BAHUS PA3TUIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMpaTh ONTUMANbHYIO (POpMY MpeacTaBieHUS OHOJIOTHYECKON
uHpopmaruu (cxemsl, rpaduKu, JUArpPaMMbl, TaOJIUIIBI, PUCYHKU U IPYTOEC);

UCTIONIb30BaTh HAYYHBIN S3BIK B Ka4eCTBE CpeICTBa IpH paboTe ¢ OMOIOTHYecKOn
uHpopMaIuei: MPUMEHSTh XUMHYECKHEe, (U3WYecKkue M MaTeMaTUYeCKHe 3HAKU U
CUMBOJIBI, OpMyIIbl, aOOpeBUATYpy, HOMEHKJIATYPY, MCIOJIB30BaTh W MPeoOpa30BHIBATH
3HaKOBO-CUMBOJIMYECKUE CPEACTBA HATISTHOCTH;

BJIa/ICTh HABBIKAMHU pACMO3HABAaHUS M 3alIUThl WHQOpMamu, WHHOPMAIMOHHON
0€30I1acHOCTH JIMYHOCTH.

OByaieHUe YHHBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY J€CTBUSIMU:

1) oO61enme:

OCYIIECTBIISITh KOMMYHHKAIIUM BO BCeX cepax >KM3HU, aKTHBHO y4acCTBOBAaTh B
JMAJIOTe WM JUCKYCCHU TIO0 CYIIECTBY 00CYXIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBaTh CYXICHUS OTHOCHUTEIHHO BBITIOJIHCHHSI TpEJIaraéMoi 3aJa4r, yIUTHIBAThH
WHTEPECHI U COTIIACOBAHHOCTH MO3UITUH APYTUX YUYACTHUKOB TMAJIOTA WU JUCKYCCHH);

pacno3HaBaTh HeBepOaIbHBIE CPEACTBA OOIIEHUS, TOHUMATh 3HAYEHUE COIMAIbHBIX
3HAKOB, TIPEANOCHUIOK BO3HUKHOBEHHSI KOH(JIMKTHBIX CHUTyalluid, yMETh CMST4YaTh
KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3TUYHBIMU CIIOCOOAMU OOIIEHHWST ¥ B3aUMOJICHCTBUS, TMOHUMATH
HaAMEPEHUs JIPYTUX JIOACH, TPOSBIATh YBOKHUTEIHHOE OTHOIICHWE K COOCCENHHKY W B
KOppEKTHOU popme PopMyTHpoBaTh CBOM BO3PAKCHHUS,



Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOI TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl 1eiTeJIbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M MHAMBUAYAJIHHON padOThI
IpU pelIeHUU OHOJOTHYECKOM MpoOaemMbl, 000CHOBBIBATH HEOOXOAMMOCTb MPUMEHEHUS
TPYIIOBBIX (POPM B3aMMOICHCTBHSI IPU PEIICHUH YIeOHOU 3a/1a4u;

BBIOMPATh TEMATUKY U METObI COBMECTHBIX JIEUCTBHUIA C yIETOM OOIIUX MHTEPECOB U
BO3MOYKHOCTEMN Ka)JOTO YJIEHA KOJUIEKTUBA,

MPUHUMATh LEIU COBMECTHOW NESITENbHOCTH, OPraHW30BBIBATH U KOOPAUHUPOBATH
JIEUCTBUS MO €€ NOCTMIKEHUIO: COCTABJIATh IUJIAH JEUCTBUN, PACTIPEIECIISITh POJIU C YUYETOM
MHEHUW y9aCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAa4eCTBO CBOETO BKJAJa M KaXKJIOTO YYACTHHKA KOMAaHABI B OOIIHIA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeiaratb  HOBBIE IPOEKTHI, OLEHHUBaTh MAEU C T[O3ULUUA  HOBU3HBHI,
OPUTHHAIIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETHMUYECKOE IMOBEACHHE B PA3JIMYHBIX CHTYAIUSAX,
MIPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

OBJaieHre YHHBEPCATbHBIMH PeryJSTUBHbIMHU ACHCTBUSIMM:

1) camoopranu3anus:

WCIIOJIB30BAaTh OMOJIOTMUECKUE 3HAHUS IS BBISABJICHUS TPOOJIEM W WX PEIICHUS B
KU3HCHHBIX U YICOHBIX CUTYaIHSIX;

BBIOMPATh HA OCHOBE OMOJIOTWUYECKHUX 3HAHUU IIETIEBBIE U CMBICIIOBBIC YCTAHOBKH B
CBOUX JIEUCTBUAX M MOCTYNKAX MO OTHOLIEHHIO K KUBOW MPHUPOJIE, CBOEMY 3I0POBBIO U
310POBBIO OKPYKAKOUIUX;

CaMOCTOSITEJIBHO ~ OCYUIECTBJISITh ~ ITO3HABATEIBHYK)  JIESITEIbHOCTh,  BBISBIISITH
npoOiemMbl, CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3a/Jadyd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH PEHICHUS MpOoOJeMbl C Y4ETOM HMEIOIIMXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUH;

JIaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacupATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOP, apryMEeHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCThH 3a
pelIeHue;

OTICHUBATH IPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (DOPMHUPOBAHUIO W TIPOSBICHUIO IMIMPOKOW SPYAHWIMH B PAa3HBIX
00JacTsIX 3HaHUH, MOCTOSIHHO TOBBIIIATH CBOIM 00pa30BaTEIbHBINA U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLEHKY HOBBIM CHUTyalHsIM, BHOCHTb KOPPEKTHBbI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJIAJICTh HAaBBIKAMHU IIO3HABATEIHHOW PEQIICKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUH W MBICIHUTENIBHBIX MPOLIECCOB, UX PE3YJbTATOB W OCHOBAaHMI, HUCIOJb30BATh
npuémbl pedIeKCUU JIsl OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PELICHUS;



YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PELICHUS 10 UX CHUKEHUIO;
IPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX IIPH AHAJIU3€E PE3YIbTaTOB AESITEIbHOCTH;
3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH ce0sl, MOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI M ApIYMEHTBI JPYTUX [PU aHAINU3€E PE3YJIbTaTOB EATEIbHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TTO3UIMH JIPYTOro YEIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTHble pe3ynbraTthl ocBoeHUs mnporpammel COO no Ouosiornn Ha 0a30BOM
YPOBHE BKJIIOYAIOT cHenuduueckue ais ydeOHoro mnpeamera «buonorus» HaydHble
3HAHUSA, YMEHUS U CTIOCOOBI ACUCTBUI MO OCBOCHHIO, MHTEPIIPETALUU U Pe0Opa30BaHUIO
3HAHUM, BUJBI ACATEIBHOCTU IO ITOJYYEHHIO HOBOTO 3HAHWSA U NPUMEHEHUIO 3HAHUM B
pa3IMyYHBIX YYE€OHBIX CHUTYyallUsiX, a TakKe B pEAIbHbIX JKU3HEHHBIX CHUTYyaIUsX,
CBSA3aHHBIX C Ouoisormed. B mporpaMMe npeaMeTHbIE pe3ysbTaThl IMPENCTaBICHBI 110
rojam oOy4eHus.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUA ydueOHOro mpeamera «buonorus» ¢ 10 knacce
JOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTMHU B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMM COBPEMEHHOI E€CTECTBEHHO-HAYYHOW KapTHUHBI
MUPa M HAy4YHOI'O MHPOBO33PEHHMS, O BKIAJE POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTUH, PYHKIIMOHAIBHON IPAMOTHOCTH 4Ye€JIOBEKa JJIsl PELICHHUS
JKA3HEHHBIX 3a/1a4;

YMEHHME pacKpbIBaTh COJEp)KaHHWE OMOJIOIMYECKMX TEPMUHOB M IOHSTHI: JKU3Hb,
KJIETKA, OpraHu3M, MeTabonu3M (0OMEH BELIECTB M IMPEBPALLEHUE DHEPIUH), TOMEOCTa3
(camoperynsiuus), YpPOBHEBas OpraHU3alMs MKUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE
(penpoayKuus), HacJAEACTBEHHOCTh, U3MEHYMBOCTb, POCT M PAa3BUTHE;

YMEHME U3J1araTb OMOJIOTrMYECKHE TEOPUH (KJIETOUHAs, XPOMOCOMHas!, MyTallMOHHAs,
IEHTpaJIbHAs JOTMa MOJIEKYJIsipHON Ouosorumn), 3akoHsl (I'. Mennens, T. Moprana, H. U.
BaBwioBa) um ydeHuss (0 ILEHTpaXx MHOrooOpasusi U MPOUCXOXKIEHUS KYJIbTYPHBIX
pactenuii H. 1. BaBunoBa), onpenensaTh rpaHuiibl UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BJAQJE€Th METOJAaMH HAay4yHOTO TIO3HaHWsA B Ouonoruu: HAOIIOJEHUE U
ONMCAHUE JKMBBIX CHCTEM, IIPOLECCOB U SBJICHHUM, OpraHu3aluss W IPOBEICHUE
OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIJBMIKEHHE THUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH
MEXIy HCCIeNyeMbIMH  BEIUYMHAMH, OOBSCHEHHE IMOJYUYEHHBIX  PpE3yJbTaTOB,
VCIIOJIb30BAaHHBIX HAy4YHBIX ITOHATHM, TEOPUHA M 3aKOHOB, YMEHHE J€JaTh BBIBOJBI Ha
OCHOBAHHUH IIOJyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIC IIPU3HAKM BHPYCOB, KIETOK IPOKApUOT U
JYKApUOT, OJHOKJIETOUYHBIX MU MHOI'OKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH IPOLIECCOB:
oOMeHa BEIIECTB M MPEBpAlllEHUs] HEPIHMH B KJIETKE, (POTOCHHTE3a, IIACTUYECKOTO U



HPHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MHUTO03a, Mei03a,  OIUI0JI0TBOPEHHS,
pPa3MHOKEHUs1, MHAUBUIyaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3);

YMEHHE TMPUMEHITHh TMOJIY4YCHHbIE 3HAHUS [JJIs OOBSICHEHHUS OHOJOTHYECKHX
MPOLIECCOB U SIBJICHUH, JIJISl MPUHATHS MPAKTUUECKUX PEIICHUI B TOBCEAHEBHOM JKU3HU C
el odecreyeHus: 0€30MaCHOCTU CBOETO 37I0POBBSL M 3/I0POBbSl OKPYXKAIOIIUX JIIOACH,
COONIOACHUST HOPM TPaMOTHOTO TIOBEJACHHUS B OKpY’Kalolled MPHUPOJHON cpele,
NOHMMaHHE HEOOXOAMMOCTH HCIIOIb30BAHUS JOCTHXKEHUH COBPEMEHHOW OWOJIOTMH U
OMOTEXHOJIOTUH I PallMOHATBHOTO IPUPOIOTOIB30BaAHUS;

YMEHHUE pelllaTh 3JIeMEHTapHbIe T'€HETHMUECKHE 3aJaud Ha MOHO- U JUTHOpUIHOE
CKpElIMBaHUE, CIEIUICHHOE HaCJeJI0BaHHUE, COCTaBJISATh CXEMbl MOHOTHOPUIHOTO
CKpEILMBaHUSA I MIpeIcKa3aHus HaCJIeAOBaHUS TPU3HAKOB y OpraHU3MOB;

YMEHHE BBIMIOJHATH JIa0OpATOPHBIE W MpaKTHUECKUe paboThl, COONIOAATh MpaBHIia
npu paboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE  KPUTHUYECKH  OIEHMBAaTh U  HMHTEPIPETUPOBATH  MH(OOPMAIUIO
OMOJIOTUYECKOTO COJIEp KaHMsl, BKJIIOYAIOUIYI0 TMCEBIOHAYYHbIE 3HAHMS W3 Pa3IMYHBIX
UCTOYHUKOB (CpeacTBa MAaccoBOW HH(OpMALMM, HAYYHO-TIONYJISPHBIE MaTepHabl),
THUYECKUE  AaCHEKThl COBPEMEHHBIX  HCCIEIOBaHUM B  OWOJIOTMH, MEIULUHE,
OMOTEXHOJIOTHH;

yMEHUE CO037aBaTh COOCTBEHHbIC MHUCbMEHHBbIE W YCTHBIE COOOUIEHUs, 00001as
OMOJIOTHYECKYI0 MH(POPMAIMI0O U3 HECKOJbKMX HCTOYHHMKOB, T'PAMOTHO HCIIOJIb30BaTh
NOHSTUWHBIN arnmapar OuOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUA y4ueOHOro mpeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJU OMOJIOTMU B CUCTEME HAYyYHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUPa M HAYyYHOTO MHPOBO33PEHHS, O BKJIAJEC POCCHMCKUX M 3apyOEKHBIX YUEHBIX-
OHOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHATBLHON IPAMOTHOCTH Y€JIOBEKa JJIsl pelIeHUs
YKU3HEHHBIX 33]1aY;

YMEHUE PACKPHIBATH COJEpKAHWE OMOJOTMYECKUX TEPMHUHOB W TIOHSTHM: BUJ,
HOMyJSALMsI, TeHO(OHA, »HBOJIOLUUSA, MABWXKYIIME CHIbl  ((QakTophl) HBOJIOLHUH,
IPUCIIOCOOJICHHOCTh ~ OPTraHU3MOB,  BHJI000pa30BaHME, 3KOJOTHYECKHE  (DAKTOPHI,
HKOCUCTEMA, MPOJIYIEHThl, KOHCYMEHTbI, PEIyLEHThI, LIENH MUTaHUS, SKOJIOTHYecKas
nMpamMujia, 6uoreoieHos, ornocdepa;

YMEHHE Hu3Jaratb Ouonoruueckue Teopuu (3BosrounoHHass Teopus Y. [lapsuna,
CHUHTETHYECKasl TEOPHs SBOIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apO/IBIIIEBOIO CXOCTBA
K. M. bapa, uepenoBanus riaBHbIX HampasiieHUd u myted sBomtouun A. H. Cesepiiosa,
yuenust o ouochepe B. W. Bepnaackoro), onpenensiTb rpaHUIbl UX MPUMEHHUMOCTH K
YKUBBIM CUCTEMaM;

YMEHHE BJAJE€Th METOJAaMU HAay4YHOTO TIO3HAHHWA B OuONOrHM: HAOIIOJIEHUE U
OMMCAaHUE >KUBBIX CHCTEM, TPOIECCOB U SBJICHHWM, OpraHu3alUsl H MPOBEICHUE
OMOJIOTUYECKOTO DKCINEPUMEHTA, BBIJBUKEHUE THUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTU
MEXIY HUCCIEAYEeMbIMH  BEIMYMHAMHM, OOBSICHEHUE TMOJYYEHHBIX  PE3yJIbTaTOB,



UCTIOJIb30BaHHBIX HAYYHBIX TIOHSATHH, TEOPHA W 3aKOHOB, YMEHHE JeNiaTh BBIBOABI Ha
OCHOBAHUH TIOJYYCHHBIX PE3YyIbTaTOB;

YMEHUE BBIJEIATh CYIMIECTBCHHBIC MPU3HAKUA CTPOCHUS OMOJIOTHUYECKHX OOBEKTOB:
BUJIOB, TIOMYJSIUN, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTEOIIEHO30B U
IKOCHCTEM, OCOOEHHOCTH IPOIIECCOB: HACIEICTBEHHOW H3MEHYMBOCTH, €CTECTBEHHOTO
otOopa, BUI000pa30BaHUs, TPUCTIOCOOJICHHOCTH OPraHU3MOB, JEUCTBHUS DKOJIOTHUYECCKUX
(GakTOpoB Ha OpraHM3Mbl, MEPEHOCa BEIIECTB M IOTOKA BSHEPTUHM B SKOCUCTEMAX,
AHTPOTIOTEHHBIX U3MEHEHUH B SKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYroBOpPOTa BEILECTB U
OMOreoXMMHUUYECKUX IIUKIIOB B Ouocdepe;

YMEHHE TMPUMEHITh IOJYYCHHBIE 3HAHUS IS OOBSICHEHHS OHOJOTHYECKUX
MIPOIIECCOB U SIBJICHUH, JJISl MPUHATHS MMPAKTUUECKUX PEIICHUN B TTOBCEAHEBHOM KU3HU C
Henblo obecredeHusi 6e30MacHOCTH CBOETO 3/I0POBBSI U 37J0OPOBBSI OKPYKAIOLIUX JIIOJIEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEJACHHS B OKpYXKaloIleld MPHUPOJHON cpene,
MOHMMaHHE HEOOXOTUMOCTH HWCIOJIb30BaHUS JOCTHIKEHHN COBPEMEHHOW OMOJOTHH st
PaIMoOHaIBFHOTO MPUPOAONOIE30BAHNS;

YMEHHE pelniath 3JEMEHTapHble OWOJIOTUYECKUE 3aJauH, COCTABIATH CXEMBI
MEepPEeHOCca BEIIECTB U IHEPTUH B IKOCUCTEMAaX (LIeMH MUTaAHUS);

YMEHHE BBITIOJHATH JIA0OPATOPHBIE W MpPaKTHUECKHe paboThl, COONIONATh MpaBHIia
npu paboTte ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE  KPUTHYECKH  OICHMBATh W HHTEPIPETUPOBATH  WH(OOPMAIUIO
OMOJIOTHYECKOTO COAEpX aHMs, BKIIOYAIOUIYIO TCEBJOHAYYHbIE 3HAHMSI U3 PA3IUYHBIX
UCTOYHUKOB (CpeacTBa MaccoBOW HH(OpMaLMM, HAYyYHO-TIONMYJISPHBIE MaTepHabl),
paccMaTpuBaTh TI00ANBbHBIE KOJOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH, (hOPMHUPOBATH
110 OTHOIICHHUIO K HUM COOCTBEHHYIO MTO3UITHIO;

YMEHHE CO037]aBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOIIEHHs, 00001mas
OMONOTHYECKYI0 MH(POPMAIMI0O U3 HECKOJBKMX HCTOYHHMKOB, T'PAMOTHO HCIIOIb30BaTh
MOHATUMHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
DJIEKTPOHHbBIE
(uudgposbIe)
N Kosaun4yecTBo 4yacos o0pa3oBaTe/ibHbIE
[
11/-11 HaumeHoBaHue pa3iejioB M TeM NMPOrPaMMBbI pecypchbl
Ko 1I
Beero HTPOJIbHbIE pPaKTHYeCKHue
padoTbI padoThI
Bbu6nuoreka [JOK
1 b 2 0.5
HOJIOTHA Kak HayKa https://m.edsoo.ru/7f41¢292
2 JKuBEIE cCHCTEMEI U X OpraHU3aIus 1 bubmorexa LIOK
P I https://m.edsoo.ru/7f41¢292
3 XMMHUYECKUN COCTaB U CTPOEHUE KIIETKU 8 1 bubmorexa LOK
P https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 X
HSHEACATEIILHOCTS KT 6 https://m.edsoo.ru/7f41¢292
5 PazMmHOX€EeHME U UHIUBUIYVAILHOE PA3BUTHE OPraHN3MOB 5 1 bubmorexa LOK
A y p p https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTS U H3MEHYUBOCTh OPraHU3MOB 8 1.5 buGnnorexa LIOK
A p ' https://m.edsoo.ru/7f41¢292
Bbu6nuoreka [JOK
7 C .0 0 3
eJeKIus opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH hitps://m.edsoo.ru/7f41¢292
Bbu6nuoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

DJIeKTPOHHbIE
(uudposbie)
Ne KoanuecTBo 4acoB o0pa3oBaTte/ibHbIE
HaumeHoBaHHe pa3aesioB U TeM NPOrPaMMBbl
n/n pecypcsl
Ko II
Beeto HTPOJIbHbIE paKkTHUYecKue
padoThI padoTsbI
bu6mmoreka [IOK
1 1
IBoMIOLKOHHAS GHONOTHA ? https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMIIe 9 0.5 ngjﬁ?:;;grou}i f41cc74
3 OprasHu3MEbl B OK aromias cpeaa 5 1 bubmorexa LIOK
p PYyHarotl pe https://m.edsoo.ru/7f41cc74
bubmunoreka LIOK
4 Co00111eCTBa U DKOJIOTTUYECKUE CUCTEMBI 9 hitps://m.cdsoo.r/7 41 ccT4
bubmunoreka LIOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
DJIEKTPOHHBIE
nugposeie
Ne KoauuecTBO 4acoB o0pa3oBaTte/ibHbIE
Tema ypoka
n/n pecypcbl
Bcero  Kontpoabnbie  IIpakTunuyeckue
padoThI padoTbI
Bbubmunorexa LIOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863¢6122
https://m.edsoo.ru/863e¢632a
Mertozs! Mo3HAHMS XKUBOM mpupoabl. [IpakTudeckas padora Ne 1
2 «HMcronp30Banne pa3audHbBIX METOJIOB P U3YUCHUH 1 0 0.5 bubmorera [IOK
P A PHH3YH ' https://m.edsoo.ru/863e6122
OMOJIOTHYECKUX O0OBEKTOBY
3 buonorndyeckne cUCTEMBI, IPOIIECCH B UX N3yUCHHE 1 0 0 bubmorera [IOK
- 1TPoH yi https://m.eds00.ru/863e6564
but6mmoreka [IOK
4 X 5 .B 1 0 0
MMUYECKHI cocTaB KiIeTKU. Boga u MuHepasibHbIe CONu hitps://m.cdsoo.ru/863¢674c
but6mmoreka [IOK
5 b .C 0 1 0 0
CITICH. LOCTaB 1 CTPOCHHUE DETKOB https://m.eds00.ru/863e6b72
DepMeHTHI — OMoJoTrHYecKre KaTanu3aTtopel. JlaboparopHas
6 abota Ne | «/3ydeHne KaTaTuTHUYECKON aKTUBHOCTU (hEPMEHTOB 1 0 0.5 Bubnmorexa [IOK
p B & p ' https://m.edsoo0.ru/863e6b72
(Ha mpuMepe aMuUITa3bl WIIH KaTallashbl)»
but6mmoreka [IOK
7 vy I 1 0 0
[JICBOJB. JUITTHIBE https://m.eds00.ru/863e6870
bubmunoreka LIOK
8 H .AT® 1 0 0
YIJICHHOBIC KHCITOTRE https://m.edsoo.ru/863e6d5c
9 Hcropus n metoasl n3ydyeHus kietku. Knerounas reopust 1 0 0 bubmmorexa LIOK

https://m.eds00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10 Kinerka xak meinoctHas )KuBas CUCTEMA 0
Crtpoenue sykapuoTHdecKon KieTku. Jlaboparopras padora Ne 2
. bubmunorexa LIOK
«M3y4yeHne cTpoeHus KJIETOK PACTEHUM, )KUBOTHBIX, TPHOOB 1
1 OaKTEPU 10 MUKPOCKOIIOM Ha F'OTOBBLIX MUKPOIIpEnaparax U ux 0-5 hitps://m.edso0.1u/ 8636110
P A P porpenap https://m.edsoo.ru/863¢716¢
OIIMICAHUEY
but6mmoreka [IOK
12
OOMeH BelecTB WM MeTa00JIN3M 0 hitps://m.cdsoo.rw/863¢766¢
but6mmoreka [IOK
1 (0)) . X
3 OTOCHHTES. ACMOCHHTES 0 https://m.eds00.ru/863e7¢98
bubmunoreka LIOK
14 7
JuepreTieckuii oOmen 0 https://m.edsoo.ru/863e7aae
Kuznennblil uka kinetku. [enenne kinetku. MuTos.
15 JIaGoparopHas padora Ne 3 «HaoOmroeHne MUTO3a B KJIIETKAX 0.5 bubmmorexa IOK
patoprad p - A ' https://m.edsoo.ru/863e7dc4
KOHYHMKAa KOpEIIKa JTyKa Ha TOTOBBIX MUKpPOIIpEnapaTax»
but6mmoreka [IOK
1 b .P
6 nocuHTe3 Oenka. Peakius MaTpu4HOTO CUHTE3a 0 https://m.edsoo.rw/863¢796¢
bubmmoreka LIOK
1 T —
7 PAHCIIAMHA Ouocuntes benka 0 https://m.edso00.ru/863¢796¢
bubmmoreka LIOK
18 Hexnerounsie popMbl )KHU3HU — BHPYCHI 0 hitps://m.cdsoo.ru/863¢7540
bubmunoreka LIOK
19 DopMBbI pa3MHOKEHUSI OPTraHU3MOB 0 https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e83 1e
bubmunoreka LIOK
20 Meii 0
enos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK. OII0OJ0TBOPEHHE.
21 JIaGoparopHas padora Ne 4 «M3ydeHne cTpoOEHUS [TOIOBBIX KIIETOK 0.5 buGnnorexa LIOK
patoprad p - i p ' https://m.edsoo.ru/863e81b6
Ha TOTOBBIX MHKpOIIpErapaTax»
bubmmoreka LIOK
22 " 0
FAMBILYILHOS PasBITie OpratisMon https://m.edsoo.ru/863e8436
bubmunoreka LIOK
23 ['eneTnka — Hayka 0 HaCJIEACTBEHHOCTH U U3MEHYMBOCTH 0

https://m.eds00.ru/863e8612



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

24 3aKOHOMEPHOCTH HACEIOBaHUs MIPU3HAKOB. MOHOTHOpUTHOE 1 0 bubmmoreka [JOK
CKpelLInBaHUe https://m.eds00.ru/863¢8878
25 JurunbpumHoe cKpemmBaHue. 3aK0OH HE3aBUCHMOTO HACIICIOBAHUS 1 0 bu6nuoreka [JOK
MIPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HacjeI0BaHue mpu3HakoB. JlabopaTopHas padora Ne
bubmunoreka LIOK
26 5 «3y4yeHue pe3ysbTaToB MOHOTHOPHUTHOTO M TUTHOPHIHOTO 1 0.5
https://m.edso0.ru/863e8c60
CKpeUIMBaHMs Y Ap030(HIIBI Ha TOTOBBIX MUKPOIIpENapaTax»
b K
27 I'eneruka nona. HacinegoBanue nNpu3HAKOB, CLETUIEHHBIX C MOJIOM 1 0 nbmorexa [0
https://m.edso0.ru/863e8c60
N3menunBocTh. HeHacnencrseHHas ”3MeHUMBOCTh. JlabopaTopHas
28 abota Ne 6. 3yuenrne MoauuKamoOHHOW N3MEHYMBOCTH 1 0.5 buGnnorexa LIOK
p ° 0. 1By . N ) https://m.edsoo.ru/863e8efe
MOCTPOEHNE BApUAIIMOHHOTO Psiia U BAPUAIIMOHHON KPHUBOW)
29 Hacnencrennas uamMmeHunBoCTh. JlabopaTopHas padora Ne 7. | 0.5 bubmmoreka [JOK
«AHanu3 MyTanuil y 1po30(uiibl Ha TOTOBBIX MUKPOIIPEIapaTax» ' https://m.edsoo.ru/863e8efe
but6mmoreka [IOK
30 r 1 0
creTit qenopeka https://m.eds00.ru/863e¢8d78
31 O06o0meHre u cuteMaru3alus mo reme «HaciaeacTBeHHOCTD U 1 0
M3MEHYHBOCTH OPraHU3MOB)
bu6mmoreka [IOK
32 C 1 0
CTICKIMA Kax Hayka  [Ipotece https://m.edso0.ru/863¢9214
33 MeTo/ bl U TOCTHXKEHUS CENIEKIINU PACTCHUM U KUBOTHBIX 1 0 bubmorexa OK
s s HHIp https://m.eds00.ru/863¢9214
34 buoTexHonorus kak oTpacib NPOU3BOACTBA 1 0 bubmorexa [IOK
P p A https://m.eds00.ru/863¢9336
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 4



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KoJsun4yecTBo 4acos DJIeKTPOHHBbIE
Ne uudpoBbie
o/ Tema ypoka Beero Kontpoanusie IlpakTuueckue o0pa3oBaTeIbHbIE
padoTsI padoThI
pecypchbl
N bubmoreka [IOK
1 DBOJIIOIUS U METOJIbI €€ U3YUYECHUS 1 0 0 https-//m.edsoo.rw/863ea20e
) HcTopust pa3BuTHs MpeacTaBIeHUA 00 1 0 0 Bu6muotexa [IOK
IBOJIIOLIIN https://m.eds00.ru/863¢9570
but6mmoreka [IOK
3 Muiposostiowsts ! 0 0 https://m.edsoo.ru/863e9cle
[Momynsmus Kak d7IeMEeHTapHas eIUHUIA
BUa U 3Bomonuu. JlJaboparopHas pabora
4 Ngl; «CpaBHe:I/Ie BI/II[OBIEIO ’ ’ 1 0 0.5 buGnnorexa LIOK
https://m.eds00.ru/863e¢99¢6
Mopdoaoruueckomy Kkpureputo» (20
MUHYT)
5 JBr>ky1ne cuiibl (371€eMEHTapHbIE 1 0 0 bu6nuoreka [IOK
(axTOpBHI) FBOTIOLUT https://m.edsoo.ru/863e9da4
N bu6mmoreka [IOK
6 EctecTBennslit 0T60p U ero (hopmbl 1 0 0 hitps-//m.cdsoo.rw/863¢9ed0
Pe3ynbTarhl 5BOTIONUN:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
. BU000pazoBanue. JlaboparopHas padbora | 0 0.5 bu6nuoreka [IOK
Ne 2 «Onmcanue npucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
OpraHusma M €€ OTHOCUTEIBLHOIO
xapakrepay (20 MuUHyT)
8 Hanpasnenust u nyt MakpO3BOJIIOLUA 1 0 0 bubnmoreka [JOK



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

https://m.eds00.ru/863e9cle

9 HeobpaTumocTs 3BOTIONNN 0
10 Uctopus xxu3Hu Ha 3emiie 1 METOBI €€ 0
U3YYCHUS
1 ['MnoTre3sl MPOUCXOXKACHUS KU3HU Ha 0 bubnmoreka [JOK
3emie https://m.edsoo.ru/863eaSa6
12 PazButue xxu3HU Ha 3emiie o 3paM u 0 bubnmoreka [JOK
rnepuoaam https://m.edsoo.ru/863ecabbe
OcCHOBHBIE 3TaIbI 3BOJIIOLUN
PaCTUTENHHOTO M JKUBOTHOTO MUDA.
13 [IpaxkTuueckas padora Ne 1 «/3yuenue 0.5 bubmmorera LHOK
z https://m.edsoo.ru/863ea8bc
MCKOMIAeMBIX OCTAaTKOB PACTCHUH U
KUBOTHBIX B KOJUIEKIUAX» (20 MUHYT)
14 CoBpeMeHHas cucTeMa OpraHu4eCcCKOro 0 bu6nuoreka [IOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) 0 bubmorexa OK
https://m.edsoo.ru/863eac2c
16 JBwxymme cuitbl (pakTops) 0 bu6nuoreka [IOK
aHTPONOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH 3BOJIIOLIMH YETIOBEKA 0
13 YenoBeueckue pachkl U NPUPOIHBIE 0 bu6nuoreka [IOK
aJanTaly 4eI0BEeKa https://m.edsoo.ru/863eaca2
O000111eHNEe U cCUCTEMATU3ALMS 10 TEME
19 «BO3HUKHOBEHHE U Pa3BUTHE KU3HU HA 0
3emuie»
20 DKoJorus Kak HayKa 0
)1 Cpenbl 00uTaHUS U IKOJIOTHYECKUE 0 bu6mmoreka [IOK

(baxTops

https://m.edsoo.ru/863eafec



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

AbGuotnueckue dakropsl. JlaboparopHas
paborta Ne 3. «Mopdomornueckne
0COOEHHOCTH paCTeHUH U3 pa3HBIX MECT

Bbubmunoreka LIOK

22 obutanusy. JlabopaTopHas padora Ne 4. 0.5 https://m.edsoo.ru/863eb10e
«BnusHue cBeTa Ha pOCT U pa3BUTHE
YepeHKOB Koseyca» (20 MUHYT)
but6mmoreka [IOK
23 buorureckue paxToper 0 https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
24 nonyssiuun. [Ipaktraeckas padorta Ne 2 0.5
«[ToaCYET MIOTHOCTH MOMYJIALUN Pa3HBIX
BUJOB pacTeHui» (20 MUHYT)
bu6mmoreka [IOK
25 Coo0bmiecTBa OpraHu3MoOB — OHOIEHO3 0 hitps://m.cdsoo.r/863cbdta
bu6mmoreka [IOK
26 DKOJIOTHYECKUE CUCTEMBI (3KOCHCTEMBI) 0 hitps://m.cdsoo.ru/863cbd6a
OcHOBHBIE TTOKA3aTEIN IKOCUCTEMBI.
27 Dxonorudeckue nupamuasl. CBoiicTBa 0 bubmmorexa [OK
https://m.edsoo.ru/863eb5fa
skocucteMm. Cykueccus
28 [IpupoaHbIe 3KOCUCTEMBI
29 AHTpPONIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rmobanbpHas sxocucTeMa 0 bubnmoreka [JOK
3emiu https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 bubnmoreka [JOK
o6uochepsl https://m.edsoo.ru/863ebd16
YenosevecTBo B Onochepe 3eMiu.
32 CocyiiecTBoBaHM€e NPUPOABI U 0

YCJI0BCUCCTBA



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

3 CocyiecTBoBaHUE TPUPOJIBI U | 0 bubmmoreka [JOK
YeJI0BEUYECTBA https://m.edsoo.ru/863¢ebale
34 O06o001IeHre U cCUCTEMaTH3aIus 110 TEME 1 0
«Co0011ecTBa U IKOJOTHYCCKUE CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 ’5

I[TPOIT'PAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Buonorus: 10 kmacc, 6a30Bblii ypoBeHb; yueOHnuk /B.B. ITaceunuk u ap. — MockBa;
[Ipoceemenue, 2024 (JIuaus xu3HN)

buonorus: 11 knacc, 6a30BbIi ypoBeHb; yueOHUK /B.B. [laceunuk u np. — MockBa,
[Ipocsemienue, 2024 (JIuHus KU3HN)

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Buonorus 10-11 knaccel, Metoaundeckoe nmocooue k YMK «JIunus xuzany, 2022

Buonorus. MHTepakTUBHBIE AUJaKTHUECKUE MaTepuansl 5-11 kimaceel. Metoauyeckoe mocodue
C MHTEPAKTUBHBIM NpUiIokeHueM.. — Mocksa, «Ilnaneray, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/

https://m.edsoo.ru/

https://mob-edu.com/

https:// www.imumk.ru



https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
https://www.imumk.ru/
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