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HOACHUTEJBHASA 3AIINCKA

[Ipu paspaboTke mporpammbl 0 OMOJOTHU TEOPETUUYECKYIO OCHOBY JJIsI ONpEACNICHUs! MOAXO0A0B K (HOPMHUPOBAHHIO
colepxkanusi  yuyeOHoro mpeamera «buonorusi»  coctaBunu:  KoHmentyaibHble mnojoxeHus DPIOC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJIEH, COIepkKaHUs, PE3yIbTaTOB 00y4eHUsI U TpeOOBAHUI K YPOBHIO MOJTOTOBKHU BBITYCKHHKOB,
MOJIOKEHUSI 00 OO0IIMX IeNAX M NPUHLUIAX, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHEro OOILero
oOpaszoBanust B Poccuiickoit denepannu, a Takke NOJOKEHUS O creuuduke OMoIoruu, €€ 3HaueHUU B MO3HAHUM KUBOU
IPUPOJBI U OOECTIIEUEHNH CYIIECTBOBAHHUS HYeIoBeuecKoro obmectBa. COrjacHO Ha3BAaHHBIM MOJIOKEHUSM, OIMpPEIEICHbI
OCHOBHBIE (DYHKIIMU TPOTPAMMBI IO OMOJIOTUH U €€ CTPYKTYpa.

[IporpamMma mo Ouosiorun Aa€T MpeAcTaBICHUE O LENsX, o0 oOuieil crpareruum oOyueHUs, BOCIMTAHUS U PA3BUTHUS
oOyuaromuxcsi cpelcTBaMu ydeOHoro npeamera «buosnorus», omnpezaenser o0s3aTeNbHOE NMPEAMETHOE COAEPKAHUE, €ro
CTPYKTYpY, paclpelieieHue Mo pa3jaenaM 1 TeMaM, peKOMEHIYEMYIO MOCIeI0BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuaia C
y4ETOM MEXIMPEAMETHBIX U BHYTPHUIPEAMETHBIX CBSI3EH, JOTMKKA 00pa30BATEIBHOTO MPOIIEcca, BO3PACTHBIX OCOOEHHOCTEH
0o0yyaromuxcs.

B nporpamme nmo OuOJIOrMM TaKKe YUYMTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMbBIM JIMYHOCTHBIM, METANpPEIMETHBIM U
MpPEAMETHBIM pe3ysibTaTaM oOydeHusi B OpMHUPOBAHUN OCHOBHBIX BHUJOB YUEOHO-TIO3HABATEIHLHOM JIEITEbHOCTH/yueOHbIX
NelcTBUM 00yYaromuXxcsl M0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00pa30BaHusl.

B nporpamme no 6uonorun (10—11 kiaccel, 0a30BbId YPOBEHb) peaM30BaH MPUHLIUI MPEEMCTBEHHOCTH B U3YUYECHHUH
Ouonorum, Oarogaps 4eMy B HEHl MPOCMAaTPUBAETCSl HAMPABICHHOCTh HAa Pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POpMHUpPOBAHHEM
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS, IEHHOCTHBIX OPUEHTALUN JIMYHOCTH, SKOJIOTMUECKOTO MBIIICHUS, PECTaBICHUI
0 370pOBOM 00Opa3ze *KHU3HU U OepeHbIM OTHOLICHHEM K OKpyXatouieil npupoaHoi cpene. [loatomy Hapsay ¢ u3ydeHHEM
001IeONOIOTUYECKUX TEOpUN, a TaKKe 3HAHWW O CTPOCHUHU JKHUBBIX CHCTEM PAa3HOTO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIONIMX B HUX IMPOIIECCOB B MpOrpaMMe Mo OMOJIOTUH YAEIEHO BHMMAaHHWE WCIIOJIb30BAHUIO TIOMYYCHHBIX 3HAHWN B
MOBCETHEBHOM JKU3HM ISl PEIICHUs MPHUKIAIHBIX 3a7a4, B TOM 4YHCIe: MPO(UIAKTUKMA HACIEICTBEHHBIX 3a00JIeBaHUIA
Yel0BeKa, MEIUKO-TeHETUYECKOTO0 KOHCYJIbTUPOBAaHUSA, OOOCHOBAHUS HSKOJOTHYECKH IIEJIEeCO00pa3HOTO TOBENEHUS B
OKpY>Karollled MPUPOTHON Cpefie, aHAIM3a BIMSHUS XO3SICTBEHHON NEATEIbHOCTH YeJIOBEKa Ha COCTOSHUE MPHUPOIHBIX U



HMCKYCCTBEHHBIX DKOCHUCTEM. YCHJICHHWE BHHMAaHUS K TPUKIAJHOW HAMpaBICHHOCTH ydeOHOTO mpeameTra «buomorus
NPOJANKTOBAHO HEOOXOJAUMOCTBHIO OOECTICUCHHUsI YCIOBUHM JUIS pEIICHUS OJHOW W3 aKTyalbHBIX 3a7ad IIKOJHHOTO
Omoornueckoro oOpa3oBaHMs, KOTOpas Mpesmnoiaract (GopMUpoBaHHE Yy OOyUYaIONIUXCS CIIOCOOHOCTH aJanTHPOBATHCA K
M3MEHEHUSM JUHAMUYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHEe cpenHero odiiero o0pa3zoBaHus 3aHUMaeT BakHoe MecTto. OHa oOecrnieunBaeT (POpMUPOBAHUE Y
OoOy4Jaronuxcsi MPEICTABICHUA O HAYYHOW KapTUHE MHpa, pacImpser ¥ 0000mIaeT 3HAHWS O JKMBOW NpHpOjE, e
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM OpraHU3AIMHM W JBOJIOLMH, CO3AAET YCIOBUS JJIA: MO3HAHUS 3aKOHOB >KHUBOM
npupojbl, (GopmupoBaHus GYHKIMOHATIBLHOM TIpaMOTHOCTH, HABBIKOB 3JI0pOBOro M 0Oe€30MacHOro o0pasza >KHU3HH,
AKOJIOTHYCCKOTO MBIIIJICHHUS, IIEHHOCTHOTO OTHOIICHUS K )KHBOU MPUPOJIC U YEITIOBEKY.

Bonbimoe 3HaueHnEe OMOJIOTHS MMEET TaKXKe I PEIICHHS BOCIUTATEIBHBIX M PAa3BUBAOIINX 33/1ad CPEITHETO OOIIETro
oOpa3zoBaHusi, colyagu3anuu oOydaromuxcs. M3ydeHue Ouonorun oOecrieurBaeT yciuoBUs Uil (HOPMHUPOBAHUS
WHTEJUICKTYalIbHbIX, KOMMYHUKAIIMOHHBIX M WH()OPMAIMOHHBIX HABBIKOB, JCTETHYECKOW KYIBTYpPbI, CIIOCOOCTBYET
WHTErpalui OMOJIOTHUECKUX 3HAHUM C MPEACTABICHUSMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU U
reorpaduu. Ha3BaHHBIC TONIOXKEHUS O TMpeAHA3HAYeHWHW Y4YeOHOro mpenMera «bHOIOTHS» COCTaBWIM OCHOBY IS
OTIpeIeICHHS TIOJIXO0I0OB K OTOOPY M CTPYKTYPUPOBAHUIO €r0 COACPKAHUS, TIPEICTABIIEHHOTO B ITPOTrpaMMe 10 OMOJIOTHH.

Otr6op coxepxkanus ydyeOHOro mnpenmera «buomorms» Ha 06a30BOM YpOBHE OCYIIECTBIEH C  TO3WIIHMA
KyJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYarOIIUECs IOJDKHBI OCBOUThH 3HAHUS U YMEHUS, 3HAYUMBIC
TSt POPMHUPOBAHUS OOIICH KYJIBbTYPBI, OTIPEICIISIONINE aICKBAaTHOE TIOBEICHHE YEJIOBEKA B OKPY KAIOIIEH MPUPOTHOM cpee,
BOCTPEOOBAaHHBIC B TIOBCETHEBHOM JKU3HU U MPAKTUUECKON JieaTeIbHOCTH. Oc000e MECTO B ATOM CUCTEME 3HAHHMM 3aHUMAIOT
AIIEMEHTBI COJCP’KaHUS, KOTOPBIC CIy)KaT OCHOBOHM Isi (POPMHUPOBAHUS TPEIACTABICHUN O COBPEMEHHOM E€CTECTBEHHO-
HAy4YHOW KApTUHE MHpPA U IIEHHOCTHBIX OPHEHTAIMSAX JIMYHOCTH, CIIOCOOCTBYIONIMX TyMaHW3allUd OHOJIOTHYECKOTO
oOpa3oBaHUs.

CTpyKTypHupOBaHUE COACp)KAaHUS Y4eOHOr0 Marepuana B MpOTrpaMMe IO OHOJOTHH OCYIIECTBICHO C YYETOM
NPUOPUTETHOTO 3HAYCHUS 3HAHWHA 00 OTIIMYUTENBHBIX OCOOCHHOCTSAX >KMBOW MPHUPOMBI, O €€ YPOBHEBOW OpraHU3aIlluu M
ABOJTIOITMU. B COOTBETCTBHH C 3THUM B CTPYKType YdeOHOTO mpenmera « bromorusy BBIZEIEHBI CASAYIOMNUE COAEPIKATECIbHBIC
muaun: «buonorus kak Hayka. Metonasl HaydyHOTO TMO3HaHUS», «KieTka kak Owosnormdeckas cuctemay, «OpraHu3M Kak



Ouwomornueckass cucrema», «CucreMa ©W MHOTooOpasWe OpPraHU4YeCKOTO MHpa», «OIBONIONUS JKABOW MPUPOIBD»,
«IKOCHUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTU.

enbp m3yueHus yueOHoOro mpeamera «buosjorus» Ha 0a30BOM YpPOBHE — OBJIQJICHHE OOYYArOUIMMHCS 3HAHUSMU O
CTPYKTYPHO-(DYHKITHOHAIBHON OpTaHU3AIMK JKUBBIX CHCTEM PA3HOTO paHTa M NMPHOOPETCHHE YMEHHM HCIOJIb30BaTh ITH
3HAHUSA JJIs1 TPAMOTHBIX JEHCTBUI B OTHOIIEHUU OOBEKTOB XKUBOW MPUPOJIbI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTrkeHue 1enu u3ydeHus yueOHoro mnpeamera «buosiorusi» Ha 0a30BOM ypoBHE 00O€CHEUMBACTCS PEIICHUEM
CIEIYIONIMX 3aj1a4:

OCBOEHHE OOYYaIOIMHUMHCS CHCTEMBbl 3HAHMM O OWOJOTHYECKUX TEOPHSAX, YUYCHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUIIOTE3aX, MpaBuiaxX, CIyXKaluX OCHOBOHM it (POpMHUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJIaX HAy4YHOrO MO3HAHMUSI, CTPOEHUU, MHOTOOOPA3UM M OCOOEHHOCTSAX KUBBIX CHUCTEM Pa3HOTO YPOBHSI OpraHu3allu,
BBIJIAIOIIMXCSI OTKPBITHSIX M COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

dbopmupoBaHrue y OOYyYarOIIMXCS IMO3HABATEIIbHBIX, MHTCIUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B mpolecce
aHajJu3a JaHHBIX O MyTSAX Pa3BUTHUS B OMOJIOTMH HAYYHBIX B3TJISIOB, UAEH M TTOAXOJ0B K M3YUYCHHUIO KMBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHU3allH;

CTAHOBJICHHE y OOydJarouuxcsi oOmield KyJabTypbl, (YHKIIMOHATHHON TPaMOTHOCTH, Pa3BUTHE YMEHUU OOBICHATH U
OIICHMBATH SIBJICHUS OKPY’KAIOIIETO0 MHUPA >KMUBOW MPUPOJBI HAa OCHOBAaHWM 3HAHUW W OIBITA, MOJYYEHHBIX MPU HM3YyUYECHUU
OMOJIOTHH;

dbopmupoBaHrue y OOYyYarOIIMXCS YMEHHH WIIIOCTPUPOBATH 3HAYCHUE OMOJOTMYECKHWX 3HAHUM B MPAKTHUYECKOU
NeATEIbHOCTU YeJI0OBeKa, Pa3BUTHH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHH U arpOOUOTEXHOJIOTH;

BOCIIUTaHUE YOCKJAEHHOCTH B BO3MOXKHOCTH IO3HAHMSI YEJIOBEKOM KHUBOW MPHUPOJILI, HEOOXOIUMOCTH OEpeKHOIO
OTHOIIICHUS K HEH, COOIIOICHHS ATUYCCKUX HOPM IIPH IIPOBEACHUN OMOJIOTHYCCKHUX UCCIICIOBAHMIA;

OCO3HAHME IIEHHOCTH OMOJIOTUUECKUX 3HAHUU JIJIS TIOBBIIICHUSI YPOBHS SKOJOTUYECKON KYIbTYPHI, 1S (HOPMHUPOBAHHUS
Hay4YHOTO MUPOBO33PEHUS,

NPUMEHEHUE NPHUOOPETEHHBIX 3HAHMM M YMEHHMH B TIOBCEIHEBHOM JKM3HU Il OIICHKH TIOCIEJICTBHM CBOEH
JESTETPHOCTH TO OTHOIICHWIO K OKpPYXAlomeld cpeae, COOCTBEHHOMY 3/I0POBBbIO, OOOCHOBAaHHME U COOJIIOJICHHE MEp
nporTakTHKY 3a00I€BaHUT.



B cucteme cpemgnero ob6mero oopasoBanus yueOHbIi npeameT «bromorusy, ndydaeMbrii Ha 6a30BOM YPOBHE, SIBIISICTCS
00s13aTeIbHBIM YYCOHBIM IIPEIMETOM.

JIiist u3ydeHust OMoJIoruy Ha 0a30BOM ypOBHE cpeaHero oOmiero oopazoBanus otBogutcs 68 dacos: B 10 kimacce — 34
yaca (1 gac B Hegento0), B 11 kinacce — 34 gaca (1 yac B Hezienio).



COILEPKXAHUE OBYYEHUAA
10 KITACC

Tema 1. buosorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMH, TEXHUYECKUMH W APYTMMH €CTECTBEHHBIMU HayKaMw,
¢unocodueit, 3TUKON, ICTETUKON W mpaBoM. Ponb Ouonoruu B (GOpMHPOBAHWM COBPEMEHHOW HAYYHOW KapTHUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meroapl TMO3HAHMS KUBOM TPHUPOAbl (HAOIIOJEHUE, OHKCIEPUMEHT, OIUCAaHUE, H3MEpPEHUe, KiIaccCUu(puKaiums,
MOJICIUPOBAHUE, CTaTHCTHUECKasi 00paboTKa TaHHBIX).

JlemoHcTpanuun:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konbsuos, k. Yorcon nu @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI JKUBOUM TIPUPOIBI».

JlaGopaTopHble 1 NpaKkTUYeCKUue padoThbl:

[Ipaktuueckas padora Ne 1. «Mcronb3oBaHue pa3IMUHBIX METOJIOB MIPU U3YyUYEHUN OMOJIOTUUECKHX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aLMS.

XKusble cuctembl (OMOCHCTEMBI) Kak MpeAMET W3ydeHus Ouojorud. OTiHuve >KUBBIX CUCTEM OT HEOPraHU4eCKOM
MIPUPOABI.

CBoiicTBa OMOCUCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3AIMKH OMOCUCTEM: MOJIEKYJISIPHBINA, KJICTOUHBIN, TKAHEBBIH,
OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, DKOCUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMoC(EepHBIi.

JdeMoHcTpanuu:

Tabnuubl 1 cxeMbl: «OCHOBHBIE TPU3HAKH KU3HUY, « Y POBHH OpPraHU3alUN KUBON IPUPOIBI».

O6opynoBanue: Mmojens mosiekyisl JJHK.

Tema 3. XumMHu4ecKHuil COCTAB M CTPOCHHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKU. XHWMHYECKHE DJIEMEHTBI: MAaKpO3JEMEHTHI, MHUKPO3JIEMEHTh. Boga M MUHEpaibHbIE
BEILIECTBA.



OyHKIMM BOABI U MUHEPATBHBIX BEIIECTB B KiieTke. [loanepkanne ocMoTudyeckoro OamaHca.

benku. CocraB u crpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEphl OenkoB. He3ameHuMble W 3aMEHHUMBbIE
AMUHOKUCIOTHl. AMHUHOKHUCIIOTHBIN COCTaB. YPOBHHU CTPYKTYphI OCIKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHASI, TPETUYHAS U
YeTBEPTUYHAS CTPYKTYpa). XUMHUECKHE CBOMCTBA OenkoB. buonornueckue QpyHKkunu OENKOB.

®epMeHThl — Onosiornueckue katanu3atopbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTP, cyOcTpaTHas crequ(pUYHOCTD.
Kodepmentsl. Butamunbl. OTinuust GepMEHTOB OT HEOPraHUYECKHUX KATAIM3aTOPOB.

VYrneBoabl: MOHOcaxapuIsl (INII0K03a, pubo3a U Ae30kcuprubo3a), nucaxapuabl (caxaposa, JIaKT03a) U MOoJIMCaXxapuabl
(xpaxMa, TJIMKOTeH, LEeJUTI0103a). buonornueckue GyHKIUU YIII€BOJOB.

Jlunuasl: Tpurmuuepuasl, Gochonmunuapl, crepouasl. ['mapopuiabHO-TUAPOPOOHBIE CcBOcTBA. buonorudeckue
¢ynkunn munuaoB. CpaBHEHUE YIIIEBOAOB, OCIKOB U JIMIIHUIOB KaK UICTOYHUKOB SHEPTUH.

Hyxneunossie kucnotel: JIHK u PHK. Hykneotunsr — moHoMepsl HyKiIeMHOBBIX KuciaoT. Ctpoenne u ¢pynkiuu JJHK.
Crpoenue u pynkiuu PHK. Bugst PHK. AT®: ctpoenue u GhyHKIUU.

[uronorust — Hayka o kietke. Kierounas teopusi — mpuMep B3aUMOJCUCTBUS UeH U (DAKTOB B HAYYHOM MO3HAHUHU.
Metoabl u3y4eHus KJIETKH.

Knerka kak menoctHas skuBas cucteMa. OOuiye nMpu3HaKk KJIETOK: 3aMKHYyTasi Hapy>kHasi MemOpana, moJiekyisbl JIHK
KaK F€HeTUYECKHH armnapar, CUCTeMa CUHTe3a Oelka.

Tunsl KIE€TOK: 3yKapuoTHUecKass M npokapuotrhdeckas. OCOOEHHOCTH CTPOEHHUS MPOKAPUOTHUECKON KIIETKU.
Knerounas crenka Oaktepuil. CTpoeHHE 3yKapuUOTHYECKON KieTku. OCHOBHBIE OTJIMYUS PACTUTENIbHOM, >KUBOTHOM H
IrpUOHON KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KIETOK — KJIETOYHAs CT€HKA, MIMKOKaIuKe, X Gynkuuu. [Inazmaruueckas memOpana, eé
cBoiictBa u ¢yHkuuu. [lutormnmasma u e€ opranouasl. OmHoMmeMOpaHHbie opranousl kietku: JIIC, ammapat [Nombmxw,
nu30coMbl. [1oyaBTOHOMHBIE OpraHOMBI KJIETKWA: MUTOXOHIPHHM, MIacTuabl. IIponcxokaeHne MUTOXOHAPUN U IUIACTHA.
Bunbl nnactua. HememOpaHHble OpraHOMIbBI KJIETKH: pUOOCOMBI, KJIETOUHBIM LEHTP, LEHTPUOIH, PECHUYKH, >KTYTHUKH.
OyHKIMY OPraHOUAOB KJIETKU. BKiItoueHus.

Snpo — perynaropubiii neHTp kieTkd. CTtpoeHue snpa: saepHas 000J0YKa, KapuoIla3Ma, XPOMATHH, SAPBIIIKO.
XPpOMOCOMBI.



TpaHCIIOPT BELIECTB B KIIETKE.

JdeMoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IBann, M. Ilneitaen, P. Bupxos, /Ix. Yorcon, ®. Kpuk, M. Yunkunc, P.
®pankiug, K. M. bap.

Juarpammer:  «PacnipeneneHne XMMHYECKMX DJJIEMEHTOB B HEXKHMBOM Mpupoae», «PacmpeneneHne XUMHUYECKUX
AJIEMEHTOB B )KMBOM IIPUPOIEY.

Tabnuup! u cxemsl: «llepuoanydeckass TabiHIla XUMHUUYECKUX JIEMEHTOBY», «CTpOEHHUE MOJIEKYJbI BOJbDY, «bHOCHHTE3
oenkay, «CtpoeHue Monekyibl Oenka», «CtpoeHue dhepmenta», «Hyknennossie kuciotel. [JHK», «CtpoeHrne Monexyiisl
AT®», «CtpoeHHne HSyKapuOTHYECKOW KIETKM», «CTpOoeHuEe JKMBOTHOM KIETKM», «CTpOEHHE PpAaCTUTEIBHOW KIIETKW,
«CtpoeHune MpOKapuOTUYECKON KIETKN», «CTPOEHUE SApa KIECTKN», « Y TIIEBOABIY, «JIUmuabp.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpyAOBaHHUE ISl TMPOBEACHUS HAONIOACHUM, U3MEPEHUN, dKCIIEPUMEHTOB,
MUKPOIpenapaThl paCTUTEIbHBIX, d)KUBOTHBIX U OAKTEPHUAIbHBIX KJIETOK.

JlaGopaTopHble 1 NpaKkTUH4YecKUue padoThbl:

JlaGopatopnass padora No 1. «M3yueHuwe KaTalUTHYECKOW AaKTUBHOCTH (PepMEHTOB (Ha MpuUMEpe aMuiiasbl WIH
KaTajasbl)y.

JlabopatopHnas pabora Ne 2. «/3ydeHne CTpoeHHs KJIETOK pacTeHUM, JKMBOTHBIX W OAKTEpHil MOJ] MHUKPOCKOIIOM Ha
TFOTOBBIX MUKpPOMpENaparax U UX OMUCAHUEY.

Tema 4. ’KuzHeaessTeJLHOCTH KJIETKH.

OOmeH BelecTB, Wik MeTadoIn3M. ACCUMUIIAIMS (TJTACTHUECKUIT OOMEH) U TUCCUMUIIALIMS (SHEPreTUUECKUil 0OMeH) —
JIBE€ CTOPOHBI €IMHOTO Tpolecca MeTadou3ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPTUM B TOHUMAaHUKU MeTab0I13Ma.

Tuner oOMeHa BeriecTB: aBTOTpOo(dHBIN U rerepoTpodHbii. Pons ¢epmeHTOB B 0OMEHE BEIECTB W MPEBpAIICHUN
SHEPTUHU B KIIETKE.

®ortocunTe3. CBeroBas M TeMHOBas ¢a3bl (oTocuHte3a. Peakuuu QorocunTe3a. DPHEKTUBHOCTH (HOTOCHHTE3A.
3naueHue (orocuHTE3a I KU3HU Ha 3emie. BausHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUIA.

XemocuHTe3. XeMOCUHTE3UPYIOIINE OaKkTepun. 3HAUYEHUE XEMOCHHTE3a JIJIsl KU3HU Ha 3emuie.



DHepreTuueckuii OOMEH B KJIeTKe. Paciieruienre BemecTB, BBIACICHUE U aKKyMYJIMPOBAaHUE SHEPTUH B KIETKE. DTarbl
sHepreTuueckoro oobmena. ['nmkonu3. bpoxkenue u ero Buuabl. KucinopogHoe okuciaeHHE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunupoBanue. IPHEeKTUBHOCTh IHEPIETUIECKOTO OOMEHA.

Peakunu matpuunoro cunresa. ['enernyeckas unpopmanus u JHK. Peanuzanus renernyeckoit nuHpopmanmu B KJIETKe.
['enetnueckuil Ko U ero cBoiicTBa. TpaHckpunuus — matpuunblid cuHTte3 PHK. Tpancasuus — 6uocuHTtes Oenka. Dtambl
Tpancisiuu. KonupoBanne aMuHoOKHCIOT. Ponbs pubocom B OnocuHTe3e Oenka.

Hexknerounsie ¢popMsl xu3Hu — BUpychl. Vctopus otkpeitus BupycoB (. 1. BanoBckuii). OcoOEHHOCTH CTPOSHUS U
’KU3HEHHOTO 1MKJIa BUpycoB. bakrepuodaru. bone3nu pacteHuil, )KUBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BUpycaMu. Bupyc

nMmmyHoneuiuta uenoBeka (BUY) — BozOymutens CIIMJla. OOpaTHas TpaHCKpUIILIMS, peBEepTaza M HWHTErpasa.
[TpodunakTuka pacnpocTpaHEHUs] BUPYCHBIX 3a00JIE€BaHUI.
JemoHcTpanuu:

IToptpetsi: H. K. Konwuos, /1. Y. UBanosckwuii, K. A. Tumupsizes.

Tabmuiel 1 cxembl: «Tumbpl uTaHus, «Metaboauzm», « MUTOXOHAPHUSY, « DHEPreTUUECKU 00MeH», «XIJIOPOTLIaCcTy,
«Dotocuntes», «Ctpoenune JIHK», «Ctpoenue u ¢pyHkunoHupoBaHue reHa», «Cunre3 Oenkay, «['eHeTmueckuil Komy,
«Bupyco», «bakrepuodarny», «Crpoenue u xxusHeHHbl nuka supyca CIIMla, 6akrepuodaray, «Permnukanus [JHK».

Oo6opynoBanue: moaenu-anmmkanuu «Y npoenue JIHK u tpanckpunuus», «buocunres 6enka», «CTpoeHHE KICTKNY,
Mozeib cTpykrypsl JJHK.

Tema S. PasMHOKeHHe M1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounbsiii 1uki, Wiy >KW3HEHHBIM LMK KieTku. MuTepdaza m murtos. Ilpoieccel, nporekatome B uHTEpdase.
Pennmukanus — peakuus matpuunoro cunresa JJHK. Crpoenne xpomocoM. XpoMoCOMHBIN Ha00p — KapuOTUIN. JIUIIIONIHBINA
Y TaIJIOUIHBIA XPOMOCOMHBIE Ha0OpBL. XpoMaTuabl. LluTosornueckre OCHOBBI Pa3MHOKEHUS U MHIAWBUYyaIbHOTO Pa3BUTHUS
OpPraHHU3MOB.

Henenue knetkn — muto3. Cragun muto3a. [Iponeccsl, mpoucxoasme Ha pasHbIX CTaAusAX MHUTO3a. buosiornueckuii
CMBICJI MUTO3A.

[IporpamMmmupyemasi ruOesb KIETKH — aromnTo3.



@DopMBI Pa3MHOKEHHS OPTaHM3MOB: OECIIOJIOE W TOJIOBOC. BuIbl 0ecrmosioro pa3MHOXKEHHS: JeJIeHHE HaIBOE,
MOYKOBaHUE OJHO- U MHOTOKJIETOYHBIX, CLIOPOOOpa30BaHUE, BEr€TaTUBHOE pa3MHOkeHUE. MICKycCTBEHHOE KIIOHMPOBAHHE
OpPraHU3MOB, €0 3HAYEHUE JIJISI CEJICKIIUU.

[TonoBoe pa3zMHOXKEHHUE, €T0 OTINYHUS OT OECIIOJIOTO.

Meito3. Craguu wmeino3a. Ilpoueccel, mpoucxonsume Ha craausx wmenosa. lloBemenue XpomMocom B MeHo3e.
Kpoccunrosep. buosiornuecknii CMbICI U 3HaYEHUE MEN03a.

["ameTorene3 — mporiecc 00pa3oBaHUsl MOJOBBIX KIETOK Yy KMBOTHBIX. [lOJIOBBIE Keje3bl: CEMEHHUKUA M SIMYHUKHU.
OOpazoBaHue W pPa3BUTHE TMOJOBBIX KIETOK — TaMmeT (CIepMaTo30uj], SHIEKIeTKa) — CHepMaToreHe3 M OBOICHES.
OcoOeHHOCTH CTPOCHUS AUIIEKIIETOK U criepMaTo3onaoB. OmionoTBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTUE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpHOreHes3). ITambl IMOPHUOHAIBHOTO
pPa3BUTHS Y TIO3BOHOYHBIX J>KMBOTHBIX: IPOOJIEHHE, racTpyisius, opraHoreHes. I[loctamOpuoHanbHOE pa3Butue. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHUS: MPSAMOE, HEMpsiMoe (JTMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHU, CTaAUU Pa3BUTHSL.

JdemoHcTpanuu:

Tabmuubr 1 cxembl: «DOpPMBI Pa3MHOKEHHSI OPraHU3MOBY», «/[BOWHOE OIIONOTBOPEHHE Y IBETKOBBIX PACTCHHIN,
«BeretaTuBHOE pa3MHOXKEHUE pacTeHUi», «J/lenenue kietku Oakrepuity, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue
xpomocoMbl», «Knerounei uuknm», «Pemmukanus JHK», «Mwurtos», «Meio3», «lIpsimoe u HenpsiMoe pa3BUTHEY,
«"ameToreHe3 y MIICKOIUTAIOIINX U YeJIOBeKa», « OCHOBHBIE CTaUU OHTOTCHE3a».

O6opynoBaHue: MHUKPOCKOTI, MUKpOTIpenapaThl «CriepMaTo30u,1bl MJICKOITUTAIOIIET 0, «Slinexnerka
MJIEKOMUTAIOIET0», «KaprOK1HE3 B KJIETKaX KOPEIKa JIyKa», MarHUTHAsI MOJIEb-alIUINKalus «JleieHue KIeTKu», MOACIb
JIHK, moxens meTada3HoOit XpOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas pabota Ne 3. «HabnroieHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlabopatopHas pabota Ne 4. «/3yueHne cTpoeHHsI MOJOBBIX KJIETOK HA TOTOBBIX MUKPOIIPETapaTax.

Tema 6. HacsienCTBEHHOCTb U M3MEHYHUBOCTH OPraHU3MOB.



[Ipenmer u 3amaum reHetwku. Vctopus pa3BuUTUs TeHETHKU. POinb 1UTONOTMM U SMOPUOJOTUM B CTaHOBICHUU
reHeTHKU. Bkilag poccuilckux M 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETHKU. MeToabl T€HETHKH (THOpUI0JIOTHYECKUi,
[IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCcKuii). (OCHOBHBIE T€HETUYECKHE TMOHATHUS. ['eHeThyeckas CHUMBOJIMKA,
HCMOJIb3yeMasl B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HACJICIOBAHUS MPU3HAKOB, ycTaHOBJIeHHbIE I'. MeHnenem. MoHOruOpuaHOe CKpelMBaHue. 3aKoH
eauHooOpa3usi TMOPUZIOB TEpBOro MokoJjieHus. [IpaBuno JOMUHHMpPOBAHMS. 3aKOH PACIICIUICHHS MNpU3HAKOB. ['umoresa
YuCTOTHI raMeT. [1oHOe 1 HenoJIHOe TOMUHUPOBAHUE.

JHuruOpuaHoe ckpelmuBaHUEe. 3aKOH HE3aBUCUMOTO HACJIEIOBAaHMS TPU3HAKOB. [lUTOreHEeTHYEeCKHe OCHOBBI
JUTHOPUIHOTO CKpElIMBaHUS. AHaIM3UpYIOllee CKpelBaHue. lcrnonp30BaHuEe aHATU3UPYIOMIETO CKpPEIIUBaHUS IS
ONpeaeeHUs] TeHOTUIIA 0COOU.

CuerieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo crenjieHHOMY HacienoBaHuio reHoB. Hapymienwue
CLCIUICHUS T€HOB B PE3yJIbTaT€ KPOCCUHTOBEPA.

XpOoMOCOMHas TEOpHs HACIEACTBEHHOCTH. [ €HETHYECKUE KAPTHI.

I'enetnka mnona. XpOMOCOMHOE OIpEAENEHUE TMOoJa. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI. l'OMOraMeTHble H
reTeporaMeTHbIe Opranu3mel. HaciienoBanve npu3HakoB, CUEIUICHHBIX C TIOJIOM.

N3meHunBOCTh. BUIbl M3MEHUMBOCTH: HEHACJIECACTBEHHAs W HaCJIEACTBEHHasA. Poyib cpeapl B HEHACIIEICTBEHHOU
M3MEHYMBOCTU. XapaKTEPUCTHKA MOIUPUKANMOHHON M3MEHYMBOCTH. BapuannoHHuslil psijg U BapuanmonHas kpusas. Hopma
peakiuu mpu3zHaka. KoauyecTBeHHbIE M KaueCTBEHHbIC MPU3HAKU W WX HOpMa peakiuu. CBoiicTBa MoAU(UKAIIMOHHON
W3MEHYMBOCTH.

HacnencrBennas, win reHOTUITMYECKasi, U3MEHUYMBOCTh. KoMOMHaTHBHAs U3MEHUUBOCThH. Mei03 1 MOJIOBOM Mpoliecc —
OCHOBa KOMOMHATHBHOM M3MEHYMBOCTH. MyTallmoHHasi U3MEHUYUBOCTh. Kiaccudukanus MyTaiuii: TeHHbIE, XpOMOCOMHBIE,
reHoMmHble. YacToTa U mpuuuHbl MyTanuil. MyrtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOM
n3menunBocty H. M. BaBunosa.

BhesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuotumn ydenoBexka. OCHOBHBIE METOJbI TEHETUKH YEJIOBEKA: T€HEATOTUICCKUMN, ONM3HEIOBBIMH,
UTOTE€HETUYECKUHN, OMOXUMUUYECKUH, MOJIEKYJIIpHO-reHeTuuecKuii. COBpeMEHHOE ONPEAEICHUE T€HOTHUIIA: TOJTHOTEHOMHOE



CEKBEHHPOBaHUE, TEHOTUIIUPOBAaHUE, B TOM yucie ¢ nomonisio [II[P-ananu3a. HacnenctBeHHble 3a00JieBaHUS 4YEOBEKA!
reHHble 00JIe3HH, OOJIE3HH C HACJEICTBEHHOW MPEepacloioKEHHOCThI0, XPOMOCOMHbIE Oosie3Hu. CoMaTthyeckue Hu
reHepatuBHble MyTaluu. CTBOJOBbIE KJIETKHU. [IpUHIUIBI 310pOBOro 00pas3a >KU3HU, JUATHOCTHKH, MPOMUIAKTUKH U
JICYEHUs] TEHETHYECKUX OoJie3He. MenuKO-reHeTUYeCKOe KOHCYJIbTHPOBAHHE. 3HAYEHUE MEIULMHCKOW TE€HETUKH B
MPEeIOTBPALIEHUH U JICYEHUU T€HETUYECKHUX 3a00JIeBaHUI YelIOBEKa.

JlemoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H. 1. Bapuios.

Tabnuubl U cxembl: « MOHOTHUOPUIHOE CKPEIIMBAHUE M €T0 IIUTOTEHETUYECKasi OCHOBA», «3aKOH paCIICIVICHUS U €ro
LUTOTEHETUYECKAs] OCHOBa», «3aKOH YHUCTOTHl TrameT», «JlurunbpunHoe ckpeuuBanue», «LlUTOIOrMYecKre OCHOBBI
OUTHOPUAHOTO CKpeluBaHus», «Meios3y», «B3auMonelcTBHe aielbHBIX TE€HOB», «l'eHeThdyeckne KapThl paCTEHUH,
KUBOTHBIX M 4YeJoBeKa», «l'eHeThka moya», «3aKOHOMEPHOCTH HACIEIOBAHMS, CIEIUIEHHOTO C Mojom», «KapuoTurbl
YeJIOBEeKa U KUBOTHBIX», «Bumbl usmeHunBoctny», «MoaudukaimonHas M3MEHUYMBOCThY, «HacnenoBanue pesyc-hakropay,
«l'eHeTnka rpynn KpoBmw», «MyTallnOHHAs: U3MEHYUBOCTH.

OOopynoBanue:  Mojenu-ammivMkanuu — «MoHorubpuaHoe — ckpemuBaHue», «HenonHoe — HOMHUHHMpOBaHUEY,
«urnbpunnoe ckpemmBanuey, «llepekpéct xpoMocom», MUKPOCKOIT U MUKpomnpemnapaT «/Ipo3oduna» (HopMma, MyTauuu
(hopMBI KPBUTHEB M OKPACKH Tela), Tepoapuii «['opox moceBHOI».

JlaGopaTopHble 1 NpakTHYeCKUue padoThbl:

JlabopatopHas padota Ne 5. «3ydyeHue pe3yapbTaToOB MOHOTHOPUIHOTO M JUTHOPUIHOTO CKPEIIUBAHUS Y APO30(DUIIBI
Ha TOTOBBIX MUKPOIpEnapaTax.

Jlaboparopuass pabora Ne 6. «M3yuenne MoauduKalMOHHOW M3MEHUYMBOCTH, MOCTPOCHHE BapUAlIMOHHOTO psia U
BapUALIMOHHOU KPUBO».

JlabopatopHas pabota Ne 7. «AHaM3 MyTanuii y 1po30(uiIbl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[Ipaktuueckas padota Ne 2. «CocTaBiieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuus Kak HaykKa M NpOLECC. 3apOKICHHE ceJIeKIMu M noMectukauusa. Yuenue H. WM. BaBuioBa o meHtpax
IPOUCXOXKIEHUSI U MHOI000pa3us KyJIbTYPHBIX pacTeHHM. L{eHTpbl MpouCX0XKIeHUs JOMAIIHUX >KMBOTHBIX. CopT, mopoja,
LITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBBIN U HHAUBUAYAIbHBIM OTOOPHI B CEIEKIMN PACTEHUH U )KUBOTHBIX. OLleHKa
aKCcTephepa. ban3kopoacTBeHHOE CKpeniuBanue — UHOpuauHr. Yucrtas nunus. CKpelrBaHUE YUCTHIX JMHMUM. ['ereposuc,
uin tuOpuaHas cuia. HeponacTtBeHHoe ckpenmBaHue — ayTOpuauir. OtpanéHHas THOpuAM3auus H €€ YCIEeXHu.
HcKycCTBEHHBI MyTareHe3 ¥ IOJydeHHE MOIUIUIOUAO0B. JJOCTHKEHHSI CEJIEKIIMN PACTEHNUN, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kkak OTpacib MNPOM3BOACTBA. ['€HHas WHXKeHepus. OTambl co3naHusi pekomOuHantHOM JIHK u
TPAHCTEHHBIX OpraHu3MoB. KinertouHas mHkeHepus. KiieTtounble KyJabTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHHE PACTECHHM.
KitonupoBaHue BBICOKOIIPOAYKTHUBHBIX CEIbCKOXO03SMCTBEHHBIX OPTaHU3MOB. DKOJOTHYECKHE U 3THYecKHe nmpodiembl. MO
— T€HETUYECKH MOIU(PUIIMPOBAHHBIE OPTraHU3MBI.

JlemoHCTpauuu:

[Toptpetsr: H. Y. Basuiios, 1. B. Muuypun, I'. /1. Kapneuenko, M. ®@. l1BaHoB.

Tabnuupl 1 cxeMbl: kapTa «L{eHTpbl MPOUCXOXKICHHUS U MHOTO00pa3us KyJbTYPHBIX pacTeHuid», «[lopoasl mromamHmx
AKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OtnanénHas rulOpuauzauus», «Pabotsl akagemuka M. @. MBanoBay,
«ITomumnonnusy», «O0bEKThl OMOTEXHONOTUNY, «KIeTouHble KyJIbTYphl U KJIOHUpOBaHUE», «KOHCTpynpoBaHue U nepeHoc
TE€HOB, XPOMOCOM.

O6opynoBanue: MyJSDKM IUIOJOB M KOPHEIJIONOB JUKUX (OPM U KYJIbTYpHBIX COPTOB pacTeHUW, repOoapuit
«CenbCKOX035MCTBEHHBIE PACTEHUSY.

JlabopaTopHble U IpaKTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHKEHUS CEJIEKIMM PACTEHHM M XKUBOTHBIX (HA CEIEKUMOHHYIO CTaHLUIO,
IUIEMEHHYIO0 (DepMy, COPTOMCHBITATENbHBIN Y4YacTOK, B TEIUIMYHOE XO3SAHCTBO, JAOOPATOPHUIO arpoOyHUBEPCHUTETA WIIH
Hay4qHOTO IIEHTPA)».



11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[IpeanochbUIKM BO3HMKHOBEHHUS 3BOJIIOLHMOHHON TEOpUHU. DBOJIOLHMOHHASA TEOpHUs U €€ MecTo B Ouosornu. BiusHue
ABOJIIOLIMOHHOM TEOPHUH HA Pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CeuzerenbcTBa 3BOMOUMA. [laneoHTOIOrMYECKHE: MMOCIEN0BATEILHOCTh MOSBJICHUS BHJIOB B IAJICOHTOJIOTHYECKON
JIETONHUCH, Tiepexoanble popMbl. buoreorpaguueckue: cxoacTBo U paznuune GayH U Gpaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHE: CXOACTBA U Pa3Inyusl SMOPUOHOB Pa3HbIX BUIOB IMO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMUYECKUE!
TrOMOJIOTUYHBIE, AHAJIOTHYHBIE, PYJIMMEHTAPHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHE: CXOACTBO MEXaHU3MOB
HACJIEICTBEHHOCTU ¥ OCHOBHBIX META0OJUYECKUX ITyTEH Yy BCEX OPraHNU3MOB.

OpomonnoHHas teopus Y. JlapsuHa. [Ipeanocbulku BOSHUKHOBEHMSI JapBUHU3MA. [[BHKYyIIHE CUIIBI BOJIIOLIMM BUJIOB
no JlapBuHy (M30BITOYHOE PA3MHOMKEHWE IMPU OTPAHUUYECHHOCTH PECYpPCOB, HEOIpeeEHHas W3MEHYMBOCTb, O0oph0Oa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomouu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBomronus. [lonynsauus kak equHUIA BUAA U 3BOJIIOLIHH.

JiBmxymiye cuibl ((hakTopbl) HBOJIIOLMU BUAOB B Npupoze. MyTallmoHHbIHN Mpoliecc U KOMOMHATUBHAS U3MEHUYUBOCTb.
[TonynsuroHHBIE BOJHBI U Jipeiid reHoB. M3omsauus u MUrparus.

EcrectBeHHbIN 0TOOP — HanpaBsAtoMIKi hakTop 3BOJONUU. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco61eHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOJIIOLMH. [IpruMepbl mprcnocobiiennii y opranu3zMoB. ApoMopQo3bl
U UMO0aJanTalri.

Bun u Bunoo6pazosanue. Kpurepuu Buga. OcHoBHBIC (hOpPMBI BHI000pa30BaHus: Teorpauaeckoe, SIKOJOTHIECKOE.

MakponsBomorusi. Dopmel 3BoMIONMN: (DUTIETHUECKAs, IUBEPreHTHAs, KOHBEpreHTHas, napasuienbHas. HeobpatuMocTh
ABOJTIOIUH.

[IpoucxoxneHne OT HeceUaIu3upOBaHHbIX NpeaKoB. [Iporpeccupyromas cnenyanu3anus. AganTuBHAs pajguanys.

JeMoHCcTpanum:



[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. apsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens, @. Mromiep, A. H.
CeBep110B.

Tabmuupr U cxembl: «Pa3BuTHe OpraHM4YecKoro wmupa Ha 3emie», «3apoJbllld TMO3BOHOYHBIX KUBOTHBIXY,
«Apxeontepukcy, «Dopmbl 00ppOBI 3a cyliecTBOBaHUEY, «EcTecTBEeHHBIM 0TOOP», «MHOroo0dpasue COpTOB pacTEHUI»,
«MHoroob6paszue nopoja *KuUBOTHBIX», «[lonmymsaunmn», «MyTauroHHAs U3MEHUYUBOCTH», «ApomMop(]o3s», «auoananrauumny,
«O0mas aerenepanusy», «JIBrxyiue cuisl 3Bononuny», «Kapra-cxema mapupyra nyremectsust Y. Jlapsuna», «boprsba 3a
cyuiectBoBanue», «lIpucmnocoOneHHOCT,  opraHuzMoB», «l'eorpaguueckoe BUAO00pa3oBaHUE», «IDKOJIOTUYECKOE
BHJI000Pa30BaHUECY.

OOopynoBaHue: KOJUJIEKIMS HACEKOMBIX C Pa3jIM4YHBIMA THUIIAMH OKpPACKH, HA0Op IUIOJOB M CEMSH, KOJUICKIUS
«IIpumMepsbl 3alUTHBIX MPUCIOCOOIEHUHN Y )KUBOTHBIX», MOAEIb «OCHOBHBIE HANPaBJICHUS HBOJIOLUNY», 00BEMHAS MOJEIb
«CTpO€eHHE rOJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpaguyeckas xkapra mupa, Koyekuus «PopMbl COXpaHHOCTH HCKOMAEMbIX )KMBOTHBIX M PACTEHMI», MOJAEIb
ammumakamusa — «Ilepekpéct  xpomocom», BiaxHble npenaparel  «Pa3Butme Hacekomoro», «PaszBuTue IArymkm»,
MuKkpornpenapar «Jlpo3zodpuna» (Hopma, MyTanuu (GOpMbl KPBUIBEB U OKPACKH TENA).

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 1. «CpaBHeHue BU0B IO MOPGHOIOTHUECKOMY KPUTEPHUIO».

JIaGoparopHas padota Ne 2. «Onucanue npucnocodJeHHOCTH OpraHu3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.

JloHay4yHbIe MpeCTaBICHUS O 3aPOXKICHUHU KU3HU. HayuHble runoTe3sl BOSHUKHOBEHHUS )KM3HU Ha 3emiie: abroreHes u
NaHcrepMusi. XUMHYEcKas HBOMIONUS. AOHMOTE€HHBI CHUHTE3 OPraHUYeCKHX BEIIECTB M3  HEOPraHWYECKHUX.
DKCnepUMEHTAIBPHOE TMOATBEPKICHUEe XMMUYECKOW 3BoJtonnu. HavanbHple sTambl OMojornyeckod sBostonuu. [umoresa
PHK-mupa. @opmupoBanrne MEeMOpPaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M HMX DBOJIOIMS.
@opMHUPOBaHME OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PazButue xxu3nu Ha 3emiie mo 3paMm u nepuoaam. Karapxeit. Apxeiickas u nporeposoiickast spsl. [laneo3olickas spa u
e€ epHuoIbl: KEMOPUICKUH, OPIOBUKCKUM, CUITyPUNCKUH, TEBOHCKUH, KAMEHHOYTOJIBHBIN, TIEPMCKHUH.

Me3so30¥cKas 3pa ¥ €€ NepUoabl: TPHACOBBIN, IOPCKUM, METIOBOM.



Kanno3orickas 3pa u €€ nmepuoIpl: MajeoreHOBbIMA, HEOT€HOBBIN, aHTPOIIOI€HOBBIN.

XapakTepuCTUKa KJIMMATa U T€OJOTMYECKUX NpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLHUHA PACTUTEIBHOIO U KUBOTHOTO
mupa. ApoMop(o3bl y pacTeHui 1 )KUBOTHBIX. [losiBII€HME, pacliBET U BBIMUPAHUE TPYIII KUBBIX OPTaHNU3MOB.

Cucrema OpraHM4ecKOro MMpa Kak OTpa)xeHue 3BOOLMH. OCHOBHBIE CUCTEMAaTUYECKHUE TPYIIIIBI OPraHU3MOB.

OBoJIIOLMA YEJIOBEKA. AHTPONOJIOTUS KaK Hayka. Pa3sBUTHE NpEenCcTaBICHUM O NMPOMCXOKICHUM YeJIoBeKa. MeTonsl
M3y4deHHs aHTponoreHesa. CXoACTBa U pa3iinyus 4EJIOBEKa U )KUBOTHBIX. CHCTEMaTHYECKOE MTOJI0KEHHUE YEIIOBEKA.

JiBmokymiue cuiiel (hakTopsl) aHTponorenesa. HacneacTBeHHass U3MEHUUBOCTh M €CTECTBEHHBIN 0TOOp. OOLIECTBEHHBIN
o0pa3 >KU3HU, U3TOTOBJICHHUE OPYAUN TPyJa, MBIIIIJICHUE, PEYb.

OCHOBHBIE CTaaMM M BETBHU HBOJIOLHMM YEJIOBEKA: ABCTPAJIONUTEKH, UenoBeK ymenblii, YeloBeK NpsIMOXOISAIINN,
UenoBek HeaHaepTalbckuid, YenoBek pa3yMHbId. HaxoJkuW HCKOMaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBaHHUsA, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pas3 KU3HHU, OPY/IHA.

Yenoseueckue packl. OcHOBHbIE OOJbIIME pachkl: €BpONeouaAHas  (eBpasuiickas), HErpo-aBCTpaJIOUAHAS
(3xBaTOpHANIbHASA), MOHTOJIOUAHAS (a3MaTCKO-aMepuKaHCcKasi). UepThl MpHUCIIOCOOIEHHOCTH MPEICTaBUTENIEH YeTOBEUECKUX
pac K yCIOBHSIM CYIIECTBOBaHMS. ENMHCTBO yenoBedueckux pac. Kpurnka pacusma.

JdemoHcTpanuu:

[Toptpetsi: @. Pean, JI. ITactep, A. M. Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.

Tabmuupbr u cxembl: «Bo3HukHoBeHue CoJIHEUHOU cucTeMbl», «Pa3BuTHe opraHuyeckoro mupa», «Pacturenbhas
KIIETKa», « KuBoTHas kieTkay», «[Ipokapuornueckas kierka», «CoBpeMEHHas CHCTEMa OpraHn4ecKoro mupa», «CpaBHeHue
AHATOMHUYECKHUX YepT CTPOCHUS YeJIOBEKa U YeJI0BEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaICOHTOJOTMYECKUX HAXOJ0K
MPEJKOB COBPEMEHHOIO 4eNoBeKa», «JllpeBHenmme mogum», «JlpeBHue monn», «llepBbile COBpPEMEHHBIE JIFOAN,
«YenoBeyeckue pacs».

ObopynoBanue: Myispku «lIpoucxoxkneHue yenoBeka» (OIOCTBI aBCTPAJONMUTEKa, MUTEKAHTPOIA, HEaHAepTaiblia,
KpPOMaHbOHIIA), CJEMKHU WK U300paKeHUs] KAMEHHBIX OpYAMIl IEpBOOBITHOrO YeoBeKa (KaMHHU-YOIIEphl, pyouiia, ckpebiia),
reoXpoHoJIoruueckas Tabnuua, Komekuus «PopMbl COXpaHHOCTH HCKONAEMBIX KUBOTHBIX M PACTEHUI.

JlabopaTropHble M mpaKkTHYecKHe padoThI:

[TpakTrueckas padora Ne 1. «/3yueHne ucKomaeMbpIx OCTATKOB PACTEHHN U )KMBOTHBIX B KOJUIEKIIHSIX.



DKcKypcHs «IBOIOLUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIA UM KPAeBEIUECKHUI My3€il).

Tema 3. Opranu3msl U OKpYysKamoas cpeaa.

DKoyorusg Kak HayKa. 3aJadyd W pa3feibl dKOJOrMu. MeToAbl SKOJOTMYECKHX HCCIECAOBAHUM. DKOJOTHYECKOE
MHUPOBO33PEHNE COBPEMEHHOI'0O YEJIOBEKA.

Cpenpl 0OMTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3/1yIlIHAs, [IOYBEHHAs, BHYTPUOPraHU3MEHHAS.

Oxonornyeckue  (axropel. Knaccudukaruss  sxosnorudeckux — (akTopoB:  aOMOTHYECKHUE, OUOTHMYECKHE U
aHTpOIOTeHHbIE. J[efiCTBUE IKOIOTHYECKUX (PAKTOPOB HAa OPTaHU3MBI.

Abunotndeckue (axkTophl: CBET, TeMIlepaTypa, BIaXHOCTb. Poromepuoausm. IlpucnocoOneHust OpraHu3MoB K
NEHUCTBUIO A0MOTHYECKUX (PaKkTOpoB. bruonornyeckne puTMsl.

buotnueckue gakropsl. Buibl OMOTHYECKHX B3aUMOACUCTBUIN: KOHKYPEHLHUS, XUIIHUYECTBO, CUMONO3 U €ro (POpMBI.
[lapazutusm, Koomeparusi, MyTyajlu3M, KOMMEHCAIU3M (KBAPTHPAHCTBO, HAXJIECOHHMYECTBO). AMEHCAINU3M, HEUTPAIH3M.
3HaueHne OMOTUYECKUX B3aUMOJICHCTBUH JIJIS1 CYIIECTBOBAHUS OPTaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU Tonyssiuu. (OCHOBHBIE IIOKA3aTeNIW TMOIMYJSIUUA: YHCIEHHOCTh, IUIOTHOCTb,
POXKJIa€MOCTh, CMEPTHOCTb, IPUPOCT, MUTpalysl. JJMHAMUKA YUCIIEHHOCTH NOMYJISIUUU U €€ PeryJIsiusl.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabmuupbr u cxembl: kapta «lIpupomnsie 30HBI 3emun», «Cpenbpl OOWUTaHUS OPraHU3MOBY, «DOTONEPUOAUIMY,
«ITonynsauumy, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJISIUUU HHPY30pUU-Ty(DenbKny, «IlumieBrie menm.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

JlaGoparopnas padota Ne 3. «Mopdosioruyeckre 0COOEHHOCTH PACTEHUM U3 Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCaY.

[Tpaktuueckas padora Ne 2. «IToacuét MIOTHOCTH MOMYJISIIINI pa3HBIX BUOB PACTCHUID.

Tema 4. Coo01mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo0111ecTBO OpraHnu3mMoB — 6uoleH03. CTpyKTypbl OMOIIEHO3a: BUI0Bas, MPOCTPAHCTBEHHAs, Tpoduueckas (Muienas).
Bunei-nomunantel. CBsizu B OMOLIEHO3E.



Dkosorudeckue cuctemsl (3Kocuctemsl). [lonarue 06 sxocucrteme u OuoreorieHoze. OyHKIMOHATBHBIE KOMIOHEHTHI
HKOCUCTEMBI: MPOAYUEHThI, KOHCYMEHTHI, peIylleHThl. KpyroBopoT BElIECTB U MOTOK YHEPTUU B 3Kocucteme. Tpoduueckue
(nuuieBbie) ypoBHU 3KocucTeMbl. [lumieBsie nenu u cetd. OCHOBHBIE MOKa3aTelld IKOCUCTEMBI: Omomacca, MpOIyKIIHs.
DKOJIOTHYECKHE MUPAMUbL: MPOAYKIHUU, YUCIEHHOCTH, OnomMacchl. CBOMCTBA KOCHUCTEM: YCTOMYMBOCTD, CAMOPETYJISIIN,
pasButue. Cykueccus.

[TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO HIITM IIUPOKOJIMUCTBEHHOTO JIeca.

AHTpPONIOTE€HHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3kocucTeMbl. buonornueckoe M X03sHCTBEHHOE 3HAYCHHE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

buopa3znooOpasue kak (pakTop ycTOMUMBOCTH IKOcUcTEM. CoXpaHEeHHEe OMOJIOTMYECKOro pa3Hoo0pasus Ha 3eMIie.

VYuenue B. . Bepnaackoro o 6uochepe. ['panuiibl, coctaB u cTpykTypa 6uocdepsl. JKuBoe BEIECTBO U €r0 (PYyHKIIUH.
Ocobennoctu 6uocdepsl Kak rao0anbHOM 9KocuCcTeMbl. JIMHAMIYeCKOoe paBHOBECHE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTbl BemecTB M OHMOTCOXMMHUYECKHE IMKJIBI AJIEMEHTOB (yIJIepoja, a3oTa). 30HAJIbHOCTH OHOChEpHI.
OcHOBHBIE OMOMBI CYIIIH.

YenoeuecTBo B Onochepe 3emin. AHTpONOreHHble U3MeHeHus B Onocdepe. I nodanbHble SKOJOrHYECKHUE MPOOTIEMBI.

CocymiecTBoBaHUE MPUPOJLI U yesioBeuecTBa. CoxpaHeHHe OMOpa3HO0Opa3vs KaKk OCHOBA YCTOWYMBOCTU OMOCHEpHI.
OcHOBa palMOHAILHOTO YNpPaBJICHUsS] NPUPOJHBIMH PECypcaMu U HMX HCIHOJIb30BaHUE. JloCTHMXKEeHHs] OMOJOTMM M OXpaHa
PUPOJIBI.

JdeMoHcTpanuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumper m cxembl: «llumeBbie menm», «buoreHo3: cocTaB m CcTpykTypa», «llpupomubie coobmiectBay, «llemu
NUTaHUs», «KoJIoTHYecKas nupamuaa», «buocdepa u yenosex», «IKoCUCTEMA MIMPOKOJIMCTBEHHOTO Jiecay, « IKOCHUCTEMA
XBOMHOrO Jeca», «buoreno3 Bomoémayn, «ArporeHo3», «lIpumepHble aHTPONOTEHHBIE BO3ACHCTBUS HA MPUPOIY»,
«BaxHelmme MCTOYHHUKHU 3arps3HEHHs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHEiIas cocTaBisiomas Ouocgepsi,
«®DakTopel Aerpaganuu nouBy, «llapHukoBbIil 3pdexT», «DakTopbl pajMOaKTUBHOTO 3arpsi3HeHHst onochepr», «Oo1as
CTpyKTypa Ouocdepni», «Pacmpoctpanenue xxu3au B Ouocdeper», «O30HOBBIN 3kpaH 6uochepsr», «Kpyrosopot yrieposa B
ouocheper», «KpyroBopot azora B mpupoje».



O6opynoBanue: MoaeIb-ammInKanus « Tunuaasie 0noTeH03b», TepOapuii «PacTuTeapHbIE COOOIIECTBAY, KOJUICKIIUN
«buoreHo3y, «BpeauTenn BaXKHEUIIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYP», FrepOapuu U KOJUICKIIMN PACTEHUN U )KUBOTHBIX,
IpUHAAJIeKAIINE K Pa3HbIM SKOJOTHYECKUM Tpynnam ofgHoro Buna, Kpacuas kaura Poccuiickoit ®enepanuu, nu3o0paxeHus
OXPAHSIEMBIX BUJOB PACTCHUHN U )KUBOTHBIX.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 BHUOJIOTMMA HA BA30OBOM VYPOBHE
CPEJHEI'O OBILEI'O ObPA3OBAHNA

Cormacao ®I'OC COOQO, ycraHaBIMBarOTCSA TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHS OOYYAIOIIMMUCS MPOTPaMM CPEIHErO
oO1ero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JINMYHOCTHBIE PE3YJIBTATDI

B cTpykType JHMYHOCTHBIX pPE3YyIbTaTOB OCBOCHUS Mpeamera «buonorus» BBIIEICHBI CHEAYIOIIHUE COCTABIISIOIIMUE:
OCO3HaHHE 00YUYAOIIUMUCS POCCUUCKON rpakIaHCKOW MIEHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH
1 CaMOOIPEEICHUI0, HAIMYUE MOTHUBALUM K OOYUYEHHIO OMOJIOTHH, 1IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUI
JUYHOCTU HA OCHOBE KJIFOYEBBIX IEHHOCTEW W MCTOPUYECKUX TPAAUIIUN Pa3BUTUS OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCThH U
CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCSA B CBOEH JICSITENIBHOCTH II€HHOCTHO-CMBICIIOBBIMU  yYCTaHOBKAaMH,
MPUCYIIUMU CUCTEME OMOTIOTHYECKOTO 00pa30BaHMsl, HAIMYNE YKOJIOTHYECKOTO MTPABOCO3HAHUS, CTIOCOOHOCTH CTABUTH 11NN
Y CTPOUTH KU3HEHHBIC IUIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS TpeameTa «buojorusy AOCTUTarTCA B €IUHCTBE Y4eOHOW M BOCHUTATEIHHOM
JNEATEIBHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCUUCKUMHU COLHMOKYJIBTYPHBIMHU, HCTOPUYECKUMH M JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, TIPUHATHIMA B OOIIECTBE MPABWJIAMH M HOPMaMHU MOBEACHHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, PA3BUTUSL BHYTPEHHEU IMO3ULMU JUMYHOCTH, MATPUOTU3MA, YBAKECHUS K
3aKOHY U TMPaBOIOPSIKY, YEJIOBEKY TpyJa W CTapllieMy IOKOJIEHHIO, B3aMMHOTO YyBa)X€HUs, OCPEKHOr0 OTHOIICHUS K
KYJIbTYPHOMY HACJICAUIO U TPAAULIMAM MHOTOHAUMOHAIBHOTO Hapoaa Poccuiickon denepanuu, Opupoae U OKPYKarOIIEH
cpeze.

JImaHOCTHBIE pe3yJbTaThl OCBOCHHS yueOHOTO TpenMeTa «bromorusy JoKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH
oOy4Jaronmxcsi PyKOBOACTBOBAaTHCA CPOPMUPOBAHHOM BHYTPEHHEW TMO3MIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAlU{, TO3UTHUBHBIX BHYTPEHHHX YOEXICHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCUHUCKOIO
oOlIIeCTBa, pacIIUPEHUE KU3HEHHOTO OMbITa W OMNbITa ACSATEIHLHOCTH B MPOIECCE peaju3allii OCHOBHBIX HaIlpaBJICHUM
BOCHIUTATEJILHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:



1) rpa:knaHcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMK OOYYaOIIErocsi Kak aKTUBHOIO M OTBETCTBEHHOI'O YJIEHa POCCHUHCKOIO
00IIIECTBA;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEM, YBAXKCHUE 3aKOHA U TTPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATENIBHOCTH MPU CO3JIaHUM YYEOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX H
MMO3HABATEJIbHBIX 3a]1a4, BBIIIOJIHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEACNATh COOCTBEHHYIO MO3UIIUIO TI0 OTHOIIEHHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBIICHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JEHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHMBHOTO B3aMMOJICUCTBUS JIIOJIEH C pPa3HBIMU
yOCXKACHUSAMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U COLUAJIBHBIM MOJIOKCHUEM;

FOTOBHOCTh K COTPYJAHMYECTBY B TMPOIECCE COBMECTHOTO BBIMOJHEHHUS Yy4e€OHBIX, TI03HABATEIbHBIX W
MCCJIEIOBATENbCKUX 3a/a4, YBAXUTEIHHOTO OTHOIICHHS K MHEHHIO OMNIOHEHTOB MPU OOCYXICHUH CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPAKIAHCKOW UIACHTUYHOCTH, MATPUOTU3MA, YBAXKEHHUS K CBOEMY Hapoj]y, 4yBCTBa
OTBETCTBEHHOCTH Iepesa PoauHONM, ropaoCcTy 3a CBOM Kpaul, CBOK PONIMHY, CBOM A3BIK M KYJBTYPY, IIPOLIOE U HACTOSLIEE
MHOTOHAIlMOHaJIbHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIICHHE K TMPUPOJAHOMY HACIEIUI0 W TNaMITHUKAM MPUPOABI, JOCTIKEHUsSIM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYE;

CITOCOOHOCTh OIIEHHUBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OWOJIOTHMU, TTOHUMAHUS 3HAYCHUS
OMOJIOTHY B TIO3HAHHUH 3aKOHOB TIPUPOJIBI, B KU3HU YEIOBEKA M COBPEMEHHOTO 00IIIEeCTBa;

ueiHas yoe:xx1€HHOCTh, TOTOBHOCTD K CITY’KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €T0 CYb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;



CIIOCOOHOCTH OIICHMBATH CUTYAIIMIO M MPUHUMATh OCO3HAHHBIC PEIICHHsI, OPUCHTUPYSICHh Ha MOPAJbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

OCO3HaHME JINYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOWMM DPOIUTEISIM, CO3/IaHHUI0O CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHATHS IICHHOCTEH
CEMEWHOMW KU3HU B COOTBETCTBUU C TpaguUUAMHU HaponoB Poccun;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIIOUAs ICTETUKY OBbITa, HAYYHOTO U TEXHUYECKOIO0 TBOPYECTBA, CIIOPTA, TPY/A,
OOIIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE YMOIMOHATILHOTO BO3IEHCTBUS KUBOW TIPUPOBI U €€ IICHHOCTH;

TOTOBHOCTH K CAMOBBIPOKCHHIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE TIPOSIBIISITH KAYECTBA TBOPUYECKON JTMIHOCTH;

5) puzuyeckoro Bocnutanus, GopMUPOBaAHMS KYJIbTYPHI 310POBbSI M IMOUMOHAJIBHOI0 0JIArONMOJIyYHs:

MOHUMAaHUE U peasn3alius 30poBoro u 6e3omacHoro odpasa ku3Hu (3A0POBOE MUTAHUE, COOJIIOICHIE TUTUEHUYECKUX
MpaBuJ M HOPM, COANaHCHPOBAHHBIM PEXUM 3aHATHUM WU OT/AbIXA, peryisipHas (u3MYecKas aKTUBHOCTH), OCPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIICHUS K COOCTBEHHOMY (DM3UYCCKOMY U TICUXUIECKOMY 310POBBIO;

MOHUMaHWE TICHHOCTH TPABWJI WHIAMBUIYAJTbHOTO M KOJUICKTHBHOTO O€30MacHOTO TIOBEACHUS B CHUTYaIUsX,
YTPOXKAIOIIUX 3I0POBBIO U )KU3HU JHOJIEH;

OCO3HaHME MOCIEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YIIOTPEeOICHUS aJKOT0JIsl, HAPKOTUKOB, KypEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTePCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTUBHOW JCATEIBHOCTH TEXHOJOTHYCCKOH W  COIMAIBHOW HAIPaBJICHHOCTH, CIIOCOOHOCTH
WHUIIMAPOBATH, TUTAHUPOBATh U CAMOCTOSTEILHO BBITIOTHATH TAKYIO JEATEILHOCTD;

WHTEpEC K paznudyHbiM cepam npodhecCHOHATBHON NIeATeTbHOCTH, YMEHHUE COBEPIaTh OCO3HAHHBIA BHIOOp OymyIiei
podeCCUM M peaaTn30BbIBATh COOCTBCHHBIC KU3HCHHBIC TIIAHBL,

TOTOBHOCTh U CLIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSXKEHUH BCEH JKU3HMU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS :

AKOJIOTHYECKH 1E€JIECO00pa3HOE OTHOIICHUE K MPUPOJIC KaK UCTOUYHUKY KU3HH Ha 3eMJie, OCHOBE €€ CYIIEeCTBOBAHNUS,



MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KyJIbTYphl: MPUOOpPETEHHE OMbITa IJIAHUPOBAHUSA MOCTYNKOB M OICHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEH CPEIbI;

OCO3HaHUe TI00albHOI0 XapaKTepa 3KOJIOrMUECKUX Ipo0JIeM U IyTel UX pelieHMs;

CIIOCOOHOCThH HWCIOJIb30BaTh MpUOOpeTaeMble MPH W3YYCHHH OMOJOTMM 3HAHUS M YMEHHUS TpPU pEUIeHHH MpodiieMm,
CBA3AHHBIX C palMOHAIBHBIM MPUPOIOIOIB30BAaHUEM (COOJIOICHHE MPaBWI IMOBEJIECHUS B MPUPOJAE, HANPABICHHBIX Ha
COXpaHEHHUE PABHOBECHS B IKOCUCTEMAX, OXpaHy BUIOB, IKOCHUCTEM, Ouochepbl);

AKTHUBHOE HENPUITHE IEHCTBUM, NPUHOCALIMX BPEA OKPYKAIOIIEW NPUPOAHOW Cpele, YMEHHE NPOrHO3MPOBATH
HEOJIaronpUsTHBIE SKOJOTUYECKUE MOCIIECTBUS IPEAIPUHUMAEMbIX AEHCTBUNA U IPEJOTBpAIATh UX;

HaJU4HMe Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKOW KYJIbTYPhI, OMNbITa ACATEIBHOCTH HKOJIOTHYECKOU
HaIlPaBJIECHHOCTH, YMEHHUS PYKOBOJICTBOBATbCS MMHU B IO3HABAaTEIbHOW, KOMMYHHMKATUBHOM W COLMAJIBHON NPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOM IEATEIHOCTH IKOJIOIMYECKON HAIPABIEHHOCTH;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha IMAJIOTe KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHME SI3bIKOBOM M YUTATENBCKOM KyJIbTYPhl KaK CPEJICTBA B3aUMOJCHCTBUSA MEXTY JIFOABMU U MO3HAHUS
MUpa;

NOHMMaHue creun@uKy OMOJOrMM KaK HayKH, OCO3HaHUs €€ poyid B (OPMHUPOBAHMHM PALMOHAIBHOIO HAYYHOTO
MBIIUICHUS, CO3/IAHUHU LIETOCTHOTO MPEACTaBICHUSI 00 OKpYKaIOIIEM MUPE KaK O €IMHCTBE MPUPO/IbI, YETIOBEKa U OOIIECTBa,
B [TIO3HAHUM MPUPOHBIX 3aKOHOMEPHOCTEN U PEIIEHUU TPOOJIEM COXpPAaHEHUs IPUPOJTHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTHUU JIsi COBPEMEHHOM LMBHIIM3AIMU: OOECIEYeHUs] HOBOI'O YPOBHS Pa3BUTHS
MEIUIMHBI, CO3/1aHNE MEPCIEKTUBHBIX OMOTEXHOJIOTH, CHOCOOHBIX peliaTh pecypcHble MpoOIeMbl pa3BUTHS YE€JIOBEUECTBA,
MOMCKa MyTeH BbIXOAA M3 TJIO00ANBbHBIX IKOJIOTHUYECKUX MpoOsieM U obOecreyeHus Mmepexona K YCTOHYMBOMY Pa3BUTHIO,
palMOHAIILHOMY MCIOJIb30BaHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HMU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OMOJOTMYECKMX 3HAHUM B LENSAX MOBBIIIEHHUS OOLIEN KyNbTYypbl, €CTECTBEHHO-
HAy4YHOM IPaMOTHOCTH, KaK COCTaBHON 4acTH (PYyHKIIMOHAJIBHOW IPaMOTHOCTU O0ydYaromuxcs, GopMUpyeMOoi MpH U3y4eHUU
OMOJIOTHY;



MMOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUA, HCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIOJIb30BaTh
NoJIy4aeMble 3HaHUS JJIs aHAJIU3a U OOBSICHEHHUS SIBICHUM OKpPYKAIOLIEro MUpa U MPOUCXOAIINX B HEM U3MEHEHUM, YMEHUE
nenatb 000CHOBAHHBIE 3aKIIOYEHUSI HA OCHOBE HAYYHBIX (DAKTOB U MMEIOIIMXCS JIAHHBIX C LIEJIBIO MOJIYYeHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUA JJI PEIICHHs TPOOJIEM B peajbHbIX KU3HEHHBIX
CUTYaLUSIX;

OCO3HaHUE ILIEHHOCTH HAy4YHOM JESTEIIBHOCTH, TOTOBHOCTH OCYIIECTBJISITh HIPOEKTHYIO M HCCIIEI0BATEIbCKYIO
NEeATENbHOCTh HHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY MOJYYEHHUIO HOBBIX
3HAHUI 10 OMOJIOTUU B COOTBETCTBUU C )KM3HEHHBIMU OTPEOHOCTIIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHUS yUeOHOro mpeaMera « bruoorusy BKIOYAOT: 3HAYMMBIC 71 (hOPMUPOBAHUS
MHUPOBO33pEHUS  OOYYaIOMIUXCS MEXKIUCHUIUIMHAPHBIC (MEXIpPEIMETHbIC) OOIIeHayYHbIE TIOHATHS, OTpPaKaroIIne
L[EJIOCTHOCTh HAYYHOU KapTUHBI MUPA U CHIEHU(PUKY METOJIOB MTO3HAHUS, UCTIONb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrus, sBJICHUE, MPOIECC, CUCTEMA, HAYYHbIN (paKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUSI, UCCIIEIOBAHNUE,
HaOMIOZICHNE, W3MEpPEHHEe, OKCIEPUMEHT U JPYruX), YHUBEpcalbHble ydeOHble JelcTBUA  (IMO3HABaTEIbHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), oOecrieunBaromme (HopMupoBaHre (DyHKIIMOHAIBHONW TPaMOTHOCTH M COIMATILHOM
KOMIIETCHIIMM ~ OOYYalomUXCs, CHOCOOHOCTh  OOYy4YalONIIMXCA  HKCIONh30BaTh  OCBOCHHBIE  MEKIUCIUILTHHAPHBIC,
MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAJIbHBIC YUCOHBIC IEUCTBUS B MO3HABATEIILHOM M COLIMATIBHOM MPAKTHUKE.

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHHS TPOTPpaMMBbl CPEAHET0 00IIET0 00pa30BaHUsl TOIKHBI OTPAKATh:

OBJiageHne YHUBEPCAJIbLHBIMYU YU€OHbIMH MMO3HABATEIbHBIMHU J€ICTBUAMM:

1) 6a3oBble JIorHYecKue AeiicTBHU:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOJIEMYy, pacCMaTpUBaTh €€ BCECTOPOHHE;



WCIIOIh30BaTh TMPU OCBOCHWW 3HAHWUW TPUEMBI JIOTUYECKOTO MBINUICHUS (aHaimM3a, CUHTE3a, CpaBHCHWS,
KiaccuduKauy, OO0OOIICHMS), PACKPBIBATh CMBICI OHWOJIOTHYCCKUX MOHATHH (BBIACHATh WX XapaKTCPHBIC IPU3HAKH,
YCTaHABJIMBATh CBSI3H C IPYTUMH ITOHATUSIMH);

OTIpeNeNATh TEIN JCATEIBHOCTH, 3a7aBas IMapaMeTphl M KPUTEPHH HX JOCTHKEHUS, COOTHOCUTH pPEe3YyIbTaThl
JIEITEJILHOCTH C ITOCTABJIEHHBIMH LIESIMU;

HCITOJTH30BaTh OMOJIOTUYECKHE TIOHATHS JJIsI OOBSICHEHUS (DAKTOB M SBJICHUHN KHUBOUW MPUPOIBI;

CTPOHTH JIOTUUECKHE pacCYXIeHUs (MHIYKTUBHBIC, ICAYKTHUBHBIC, 110 AHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKIFOUCHUS,

MPUMEHATh CXEMHO-MOJCIBbHBIE CPEJCTBA IS TPEJCTABICHUS CYIICCTBCHHBIX CBSI3CH M OTHOIICHWA B M3Yy9aeMBIX
OMOJIOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUM pPAa3HOTO PpOJA, BBIABICHHBIX B Pa3IMYHBIX HHGOPMAIMOHHBIX
WCTOYHHKAX;

pa3pabarpiBaTh IUIAH pEIICHUS TpoOJeMbl C YYETOM aHalIM3a HMCEIONIUMXCS MaTepHaIbHBIX W HeMaTepUaJIbHBIX
pPeCcypcoB;

BHOCHUTH KOPPEKTUBHI B JACATEIHHOCTH, OIICHUBATh COOTBETCTBHUE PE3YJIBTATOB IIEJISIM, OIICHUBATH PUCKU TTOCIICICTBHUM
JIEITEJILHOCTH;

KOOPJAMHUPOBATH 1 BBITIOIHATH Pa0OTY B YCIOBUSIX PEaTbHOI0, BUPTYATbHOTO M KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPH PEIICHUH KU3HCHHBIX MTPOOJIEM.

2) 0a30BbIE HCCJIEI0BATEILCKHE TeHCTBUA:

BJIQJICTh HaBBIKAMH YY€OHO-MCCIICIOBATECILCKON M IPOCKTHOW ACATEIBHOCTH, HABBIKAMHU pa3pelIeHUs MpooseM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITCIIBHOMY TIOMCKY METOJOB PCIICHUS MPAKTUYCCKHUX 3aj1ad, TPUMCHCHHIO
Pa3JIMYHBIX METOAOB ITO3HAHMS;

MCIIOJIH30BATh PA3JIMYHBIE BUJIBI JICSITEIIBHOCTH 10 TOJYYCHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAINH, TPEOoOPa30BaHUIO
Y IPUMCHEHUIO B YYCOHBIX CHTYAIIUSAX, B TOM YHUCJIC MPU CO3JaHUHU YUYESOHBIX U COIMMAIILHBIX MPOCKTOB;

(GhOpMHPOBATH HAYYHBIN THUI MBIIIJICHUS, BIaICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH ITOHATHSMHA U METOaMHU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4l B 00Pa30BaTEILHON NEATEIHOCTH M )KU3HEHHBIX CUTYyaIlUsX;



BBISIBIIATh NTPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3UPOBATh 3a/1ady, BBIIBUTATHh THIOTE3y €€ penieHUs, HaXOIUTh
apryMEHTHI JJIs JI0Ka3aTeNbCTBA CBOUX YTBEPKIACHHM, 3a/1aBaTh MapaMeTphbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TOJYUYCHHbIE B XOJI€ PEUICHUS 3a/layd pPe3yJIbTaTbl, KPUTHUYECKU OIICHUBATH HX JOCTOBEPHOCTb,
MIPOTHO3WPOBATh N3MEHEHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OTICHUBATH MTPUOOPETEHHBINA OIIBIT,

OCYIIIECTBJIATH IEICHANPABICHHBIN TTOMCK TIEPEHOCA CPEICTB M CIIOCOO0B IEHCTBHS B MPOGECCHOHANBHYIO CPEy;

YMETh MEPEHOCUTD 3HAHUS B TTO3HABATEILHYIO U IPAKTUYECKYIO 00JIACTH KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTaTh HOBBIC WJCH, TMpeiaraTh OPUTHHAIBHBIE TOAXOMbI W PEIICHHs, CTaBUThL MPOOJEMBI M 3a1adH,
JIOITYCKAFOIITNE AIbTCPHATUBHBIE PEIICHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBAThCS B PA3IMYHBIX HUCTOYHHUKAX WHPOpMaKKu (TEKCTe Y4eOHOro TOCOOMs, HAYYHO-TIOMYJISIPHOM
TUTEpaType, OMOJOTUYECKUX CJIOBApSIX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax HaHHBIX, B VIHTepHeTe), aHaIM3UpOBaTh
nHQOpPMAITMIO Pa3IMYHBIX BHIOB W (HOPM TIPEACTABICHUS, KPHTHYCCKH OICHWBaTh €€ JOCTOBEPHOCTh W
HEMIPOTHBOPEUYNBOCTH;

dbopMyIHpOBaTh 3alpPOChl U MPUMEHATH Pa3JIMUYHbIE METOABI IPH TOWCKE W OoTOOpe OMOJOTHUYECKON HHGpOpMAIUH,
HEOOXOIMMOM JIJIs1 BBITIOTHEHUS YICOHBIX 3a/1a4,

PHOOPETAaTh OMBIT MCIIOJIL30BaHUS WH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY
AKTUBHOTO HMCIIOJIb30BaHUS PA3JIMYHBIX MMOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMaNIbHYIO (hOpMY MpeacTaBiieHusi Ouonorudyeckoil mHdopmanuu (cxemsl, rpaduki,
JarpaMMbl, TaOJUIIBI, PUCYHKHU U APYTOEC);

WCIIOJIb30BaTh HAYYHBIM S3bIK B KA4eCTBE CpeACTBa Mpu pabore ¢ Ouonormdyeckoit uHOpMaimen: MPUMEHSTH
XUMUYECKUE, (PU3NICCKUe U MaTeMaTHIYECKUE 3HAKHU U CUMBOJIBI, (hOpMYIIbI, a00OpeBUaTypy, HOMEHKJIATYPY, UCIIOIb30BaTh
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMU PACIIO3HABAHMSI M 3AIUTHI HH(MOpMAIIU, HHPOPMAITMOHHOMN 0€30MacHOCTH TUYHOCTH.

OBJajieHue YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHY JI€HCTBUSIMU:



1) o01ienue:

OCYUIECTBJISATh KOMMYHHMKAIIMK BO BCeX cpepax >KU3HHU, aKTUBHO y4aCTBOBATH B IMAJIOTE WM JUCKYCCUH IO CYIIECTBY
oOcyxmaemMoii Tembl (YMEHHE 3a/laBaTh BOIIPOCHI, BBICKA3bIBATh CYXKJEHHUS OTHOCUTEIHHO BBIMIOJHEHUS MpejiaraeMon
3a/1a4M, YYUTHIBATh UHTEPECHI U COTVIACOBAHHOCTD MO3UIIUHN APYTUX YYACTHUKOB JUAJIOTa WK JTUCKYCCUU);

pacrio3HaBaTh HeBepOalibHbIE CpPEACTBA OOIIEHHUS, IOHUMATh 3HAYCHUE COLMAIBHBIX 3HAKOB, MPEINOCHUIOK
BO3HHKHOBEHUS KOH(PJIUKTHBIX CUTYaIHH, YMETh CMATYATh KOH(MIUKTHI M BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOaMM OOIEHUS W B3aWMOJICHCTBUS, MMOHUMATh HAMEPEHHs JIPYTUX IOJIeH, MPOSBISATH
YBOXXUTEJIBHOE OTHOIIIEHUE K COOECETHUKY U B KOPPEKTHOM (hopme PopMyIUpPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIarath CBOIO TOUYKY 3PEHHUS C UCIIOIb30BAHUEM S3bIKOBBIX CPEJICTB.

2) cOBMeCTHaA J1eATEeJIbHOCTD:

MOHUMAaTh U HCTOJB30BAaTh NMPEUMYIIECTBA KOMAHAHOW M WHIWBUIYAIbHOW pa0OTHI MPHU PEHICHUH OMOJIOTUYECKOU
po0JIeMbI, 000CHOBBIBATH HEOOXOAMMOCTh TPUMEHEHHUS TPYIIOBLIX (HOPM B3aMMOICHCTBHUS PU PEIICHUHU YU4eOHOM 3a/1a4u;

BBIOMpPATh TEMAaTUKY U METOJbl COBMECTHBIX JEHCTBUN C y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH KaXKIIOTO WJICHA
KOJIJIEKTHBA;

MPUHUMATh 1€ COBMECTHOM JIE€ATEIbHOCTH, OPraHUW30BBIBATH U KOOPAMHUPOBATH JEUCTBUSL MO €€ JOCTHXKEHUIO:
COCTABJISITh TUIAH JIEUCTBUM, paCTpENessITh PO C y4éTOM MHEHUN YYaCTHUKOB, OOCYXIaTh PE3yJbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJAJa MU KaXJOTO yYacTHHKA KOMaHJbl B OOIIMH pe3yiabTarT Mo pa3paboTaHHBIM
KPUTCPHUSIM;

npeaiaraTh HOBBIC TTPOCKTHI, OIICHUBATh UCH C IMIO3WIIMM HOBU3HBI, OPUTHHAIIBHOCTH, TIPAKTUICCKON 3HAUYMMOCTH;

OCYIIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE TOBEJACHUE B PA3IMYHBIX CHUTYallUSX, MPOSIBIATH TBOPUYECTBO H
BOOOpaXKeHUE, OBITh HHUITHATHBHBIM.

OBJ1ajieHHe YHHBEPCAJbLHBIMH PeryJISITHBHBIMH JeHCTBUSIMMU:

1) camoopranuszanmus:

MCIIOJIH30BaTh OMOJIOTUYECKHE 3HAHUS TSI BBISIBJIICHHS TIPOOJIEM U WX PEIICHUS B )KU3HCHHBIX M YICOHBIX CUTYAIUSX;



BBIOMpATh HA OCHOBE OMOJOTHYECKUX 3HAHUMN IIEJIEBbIC U CMBICIOBBIE YCTAHOBKH B CBOMX JCUCTBUAX M MOCTYIKAaX IO
OTHOILIEHUIO K JKMBOM IPUPOJIE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATENIbHYIO JEATEIbHOCTb, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33/]a4H B 00Pa30BaTEIbHOMN IEATEIHLHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSTENIbHO COCTABJIATH IUIaH PEIICHUs NPOoOJIEMbI ¢ Y4ETOM UMEIOUIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEMN
U NIPEAIIOYTEHUM;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANIOUYTEHUH;

JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIHPOKOW SPYAUIMH B pa3HbIX OOJACTSIX 3HAHHUM, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BATENIbHBIN U KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

NaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHBBI B JIESITEIBHOCTbH, OLIEHUBATH COOTBETCTBHUE PE3YJIHTATOB
LETISIM;

BJIa/I€Th HaBbIKaMU MO3HABATEIbHON PE(IEKCUH KaK OCO3HAHHUS COBEPIIAEMBIX IEUCTBUN U MBICIUTEIbHBIX MPOIIECCOB,
UX pEe3yJIbTaTOB U OCHOBAHUM, UCIOIB30BATh MPUEMBI PEPIICKCUH JUIsl OEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHMS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATH PELICHHUS 10 UX CHUKEHUIO;

NPUHUMATh MOTUBBI M apPTYMEHTBI APYTUX IIPU aHAIU3€ PE3YyJIbTATOB IESITEIbHOCTH;

3) npuHsATHE ce0S M APYTrUX:

MPUHUMATD ce0sl, MOHMUMasi CBOU HEJOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACSATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU JPYTrOro YyeaoBeKa.



HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3yibTaThl ocBoeHus nporpaMMbl COO mo O6uosoruu Ha 0a30BOM YPOBHE BKIIIOYAIOT CHEIU(DUUECKHE
Uil ydeOHoro mnpeamera «buonorus» HaydHbl€ 3HAHWSA, YMEHUS U CIOCOOBI JEMCTBUI MO OCBOEHHUIO, HHTEPIIPETALIMU U
peoOpa30BaHUIO 3HAHWM, BUABI JEATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHMS M NMPUMEHEHUIO 3HAHUW B Pa3IMYHBIX
y4eOHBIX CUTYallUsX, @ TAKKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme npeameTHbie
pe3yJIbTaThl MPEICTaBICHbI IO TOJaM 00yUYEeHHUS.

[IpenmeTHbIE pe3yabTaThl OCBOECHHUS yueOHOTO npenmMera «buonorusy ¢ 10 knacce NOIXKHBI OTPaXKaTh:

c()OPMHUPOBAHHOCTh 3HAHUW O MECTE€ W pOJIM OHMOJOTMHM B CHCTEME HAYyYHOIO 3HAHUSA ECTECTBEHHBIX HayK, B
(OpMHUPOBAaHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI MHpPa U Hay4HOIO MHPOBO33PEHHSI, O BKJIAJI€ POCCHUMCKUX H
3apyOexKHBIX YUEHBIX-OUOJIOrOB B pPa3BUTHE OMOJIOTUH, (PYHKIIMOHATIBHON IPaMOTHOCTH YEJIOBEKA JIJISl PEIEHUS KU3HEHHBIX
3a/ad;

YMEHHUE PaCKphIBaTh COJEpkKAHUE OMOJOTMYECKUMX TEPMUHOB W TOHSATUM: KU3Hb, KJIETKA, OPraHu3M, METa00Iu3M
(oOMeH BewiecTB M IMpEBpAlCHHE HSHEPruu), roMeocTa3 (CaMOpPEryJsius), YpOBHEBas OpraHMU3alusi >KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U PA3BUTHUE;

YMEHHE u3JlaraTb OWOJIOTUYECKHME TEeOopuM (KJIETOYHAas, XPOMOCOMHAs, MyTallMOHHAs, IeHTpalbHas JorMa
MOJIEKYJIApHO# Onosorun), 3akousl (I'. Mennens, T. Moprana, H. . BaBunoBa) u ydenust (0 meHTpax MHOTOOOpa3usi u
MPOUCXOXKJICHUS KyIbTypHbIX pactenuid H. Y. BaBuiioBa), onpeaensiTh rpaHULIbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHUE BJIaJIeTh METOJaMU HAYyYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOACHUE U OMUCAHUE KUBBIX CHCTEM, MPOILIECCOB U
SBJICHUHM, OpraHu3alus U NpOBEJCHHE OHOJIOTMYECKOr0 SKCIEPHUMEHTA, BBIABI)KEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTHU
MEXIy HCCIeAYyEeMbIMH BETMYMHAMHU, OOBSICHEHHE MOJIyYEHHBIX PE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYUYHBIX MOHITHH, TEOPUil
Y 3a4KOHOB, YMEHHUE JI€J1aTh BBIBOJBI HA OCHOBAHMUH IOJyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECCTBEHHBIE MPU3HAKH BHUPYCOB, KIETOK MPOKAPHUOT M DYKApUOT, OAHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH MPOIECCOB: 0OMEHA BEIIECTB U MPEBPALEHUS SHEPTUH B KJIETKe, (POTOCUHTE3A,
IUIACTUYECKOTO U DHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a, OIUIOJOTBOPEHUS, Pa3MHOXKEHUS,
WHJMBUyaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOT€HE3);



YMEHUE NPHUMEHATh MOJYYECHHbIE 3HAHMS NIl OOBSCHEHHS] OMOJIOTMYECKHX IMPOLECCOB W SABICHHUM, IS MPUHATHA
INPAaKTUYECKUX PELICHUI B IMOBCEAHEBHOM XHU3HU C LEIbIO OOecredeHHs] 0e30MacHOCTH CBOErO 3/10pPOBbS U 370POBbS
OKpPYKAIOIIUX JIIOJIEH, COONIONEHHUS HOPM TIPaMOTHOIO IIOBEIEHUS B OKpY’KAIOLIEH NPUPOJHOW cCpene, NOHMMaHue
HEOOXOJUMOCTH HWCIOJIb30BAHUS JOCTHKEHUH COBpEMEHHOW OHOJNOTMM U OHOTEXHOJOTMH [UJIsl  PalMOHAIBHOTO
MPUPOIONOIb30BAHHS;

YMEHUE peuiaTh 3JEMEHTapHble TIE€HETUYECKME 3aJaud Ha MOHO- M JUTHOPUIHOE CKpPEIIMBAaHHUE, CIEIUVIEHHOE
HACJIEOBaHUE, COCTaBIIATh CXEMbl MOHOTMOPHIHOTO CKpEIMBaHUSA Ul TpEeACKa3aHUs HACJIEJOBaHMS IPU3HAKOB Yy
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M MPAKTUYECKHME padoOThl, COOJIOAATH NIpaBWiIa HpU paboTe ¢ y4yeOHBIM M
71a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OIIEHMBATh W HHTEPIPETUPOBATH MHGPOPMAIUIO OMOJIOTMUYECKOIO COAEpPXaHUS, BKIIOYAIOIIYIO
NICEBJIOHAYYHbIC 3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB (CpElICTBA MAaccOBOM MH(POpPMAIMU, HAYYHO-TIOMYJISIPHbIE MaTepUalIbl),
ATUYECKHUE aCNIEKThl COBPEMEHHBIX UCCIIEI0OBAaHUI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO037aBaTh COOCTBEHHbIC MUCBMEHHBIE M YCTHBIE COOOLIEHUs, 00001as OMOJOTHYECKYI0 HH(DOpMALUIO U3
HECKOJIbKMX UCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npenmMera «buosnorus» ¢ 11 knacce NOIXKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUNW O MECTE€ W POJU OHOJOTMM B CHCTEME HAy4YHOIO 3HAHMSI E€CTECTBEHHBIX HAyK, B
(bOopMHUPOBaHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI MHpPa U HAyYHOIO MHPOBO33PEHHUSI, O BKJIAJI€ POCCUMCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTUE OMOJIOTHH, GYHKIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JJIsl pEIICHUS )KU3HEHHBIX
3azay;

YMEHHE pacKpblBaTh COJEp)KaHWE OWOJIOTMYECKUX TEPMHUHOB M TOHATUN: BUA, MOMYJSIHsS, FeHO(OHA, IBOJIOLHUA,
JBYDKYIIHE CHIIBI ((hDaKTOPBI) IBOJIOIMH, MPUCTIOCOOIEHHOCTh OPTaHW3MOB, BHUI000pa30BaHUE, YKOJOTUYECKHE (AKTOPHI,
HKOCUCTEMA, TPOAYLIEHTbI, KOHCYMEHTBI, PEIYLIEHTHI, LIETIM MUTaHUs, YKOJIOTrHYecKas mupamuaa, OnoreoleHos, onocdepa;

YMEHHE U3Jlaratb OMOJOrMYecKue Teopuu (dBosonuoHHas Teopus Y. JlapBuHaA, CUHTETHYECKAass TEOPUs IBOJIIOLMM),
3aKOHBI U 3aKOHOMEPHOCTH (3apoabiieBoro cxojactsa K. M. bapa, yepenoBanus IJIaBHBIX HaIllpaBiI€HUN U MYyTEW 3BOJIIOLIMU
A. H. CesepruioBa, yauennst o 6mocdepe B. 1. Bepranckoro), onpenensith TpaHUIIBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;



yYMEHHE BIaJIeTh METOJIaMi HayYHOTO MO3HAHUS B OMONOTHU: HAOIIOJCHUE U ONMHMCAHUE )KUBBIX CHCTEM, MPOIIECCOB U
SIBIICHUH, OpraHU3aIisl U MPOBEJCHUE OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBI)KCHUE THUIIOTE3bI, BBISBICHUE 3aBUCHMOCTH
MEX]Ty UCCIeTYEMBbIMUA BEJTMUMHAMU, OOBSICHEHNE TIOMyYEHHBIX PE3y/IbTaTOB, HCIIOIH30BAHHBIX HAYYHBIX TMOHATHHA, TEOPUH
1 3aKOHOB, YMEHUE JIeJIaTh BHIBOJBI HA OCHOBAHUY TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIJICIATh CYIICCTBEHHBIC NMPU3HAKH CTPOSHUS OMOJIOTHYECKUX OOBEKTOB: BHUIOB, MOMYJISAIIUNA, MPOIYIIEHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OHMOTEOIICHO30B M 3KOCHCTEM, OCOOCHHOCTH MPOIECCOB: HACIEACTBEHHOW H3MEHYUBOCTH,
€CTECTBEHHOTO O0TOOpa, BUA000pa30BaHUs, MPHUCIOCOOJICHHOCTH OPraHU3MOB, JEUCTBHS JKOJIOTMYECKHUX (AaKTOPOB Ha
OpraHu3Mbl, MEPEeHOCa BEIIECTB M IMOTOKAa IHEPTUU B IKOCHUCTEMAX, aHTPOIOTCHHBIX H3MEHEHUHM B JKOCHUCTEMax CBOEH
MECTHOCTH, KPYyTOBOPOTa BEIIECTB U OMOT€OXMMHUECKUX IIMKIIOB B Orocdepe;

yMEHUE TPUMEHATh TOJYICHHBIC 3HAHHS JJIs1 OOBSICHEHHsI OWOJIOTHYECKUX IPOIICCCOB W SIBICHHM, ISl TPUHSTHS
MPAKTUYECKUX PEIICHU B TMOBCEIHEBHOW JKU3HU C IENbI0 oOecrieueHuss Oe30MaCHOCTH CBOETO 370POBbS M 3/I0POBbS
OKPYXAIOIIUX JIIOACH, COOMIOACHUS HOPM TpPaMOTHOTO TIOBEJEHUS B OKpYXKalolled MNPUPOIHON cpeje, MOHUMAaHHE
HE0OXOMMOCTH UCIIOJIH30BAHUS JJOCTHKEHUI COBPEMEHHOM OMOJIOTHH I PAIlMOHAIBHOTO MTPUPOIOTIOIB30BAHMS;

YMEHHE pelIaTh JJIEMEHTapHble OWOJIOTMYECKHE 3aJadd, COCTaBISITh CXEMBI TEpPEHOCa BEHIECTB M HJHEPTUU B
AKOCUCTEMax (LIeTH MUTAHUS );

yYMEHHUE BBINOJHATH JA0OpATOPHBIE W MPaKTHUYECKUE padoThl, cOOM0/IaTh MpaBWwia Tpu paboTe ¢ Y4EOHBIM H
71a60paTOPHBIM 000PYAOBAHUEM;

YMCHUE KPUTHUYECCKH OIICHHBATh M HMHTEPIPETHPOBATH WH(OpPMAIUIO OMOJOTHYECKOTO COJCPIKAHMS, BKIIOYAIONIYIO
TICEeBJIOHAYYHBIC 3HAHUS M3 PA3JIMYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIIUU, HAYYHO-TIONMYJISIPHBIC MaTEPHAIIbI),
paccMatpuBaTh TiI00aIbHBIC YKOJIOTHYECKUE TTPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH TIO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

yMEHHUE CO037aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001as OMOIOTHYECKY0 HH(POpMAIUI0 U3
HECKOJIbKMX MCTOYHUKOB, TPAMOTHO MCITOJIB30BATh MTOHATHHHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB

HanmeHnoBaHue pa3ae/ioB U TeM JyekTpoHHbIE (IU(PPOBLIE)
Ne n/m Kontpoabnbie IIpakrudeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBble cucTeMbl M X OPraHU3aLuUs 1 https://m.edsoo.ru/ST7SVKFTX
3 XHUMUYECKUH COCTaB U CTPOCHUE KIJIETKH 8 1 https://m.edsoo.rt/YTLWWOJEO
4 KuzHenesTenbHOCTh KIETKH 6 https://m.edsoo.ru/MEETZ2D71
Pa3MHOkeHne 1 MTHAUBUAYAIbHOE
5 AHBHILY 5 1 https://m.edsoo.ru/GE6W 1A7C9
pa3BUTHE OPraHU3MOB
HacneacTBeHHOCTh M MU3BMEHUMBOCTD
6 A 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
Cenekiust opranu3mMoB. OCHOBBI
7 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHHI
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDBOSR36J
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOI'PAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJlIeKTpoHHbIe (LM (ppoBbIE)

Ne /i Kontpoabnsie IlpakTuueckue
NMPoOrpaMmblI Beero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
1 DBOIIOIMOHHAS OMOIOT U 9 1 https://m.edsoo.ru/7F6R1ZROH
Bo3s OBC
2 FMICHOBCHHC 1 PASBHTHE JKUSHH Ha 9 0.5 https:/m.eds00.r/OFLS81YBS5
3emie
3 Opranu3Msl U OKpyXkarolas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
Coo0111ecTBa 1 DKOJTOTHYECKHUE
4 9 https://m.edsoo. 1/ €WXWAVS56F
CHCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3FWNON
OBILIEE KOJIMYECTBO HACOB I10 34 0 )5

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koau4vecTBo yacoB
Ne Hara DJIeKTpOHHbIe NN (ppoBbIE
Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero H3yuyeHusi o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/O2T4D1UIS
MeTob1 TO3HAHUS KUBOH
npuposl. [Ipaktudeckas
abora Ne 1 «Vcnonp3oBanue
2 P 1 0.5 https://m.eds00.r/GAB23860W
Pa3IMYHBIX METOJIOB MPU
M3YYEHUU OMOTOTUYECKHIX
00BEKTOBY
buonornueckue cUCTEMEI,
3 1 https://m.edsoo.ru/A7VOYD215
MPOLIECCHI U UX U3YUYEHUE
X €CKHuH cocTa €TKU.
4 VIMHCCICHIT COCTAB JICTRH 1 https:/m.eds00.1u/L17LIS90V
Boga u MmuHepasibHbIe COMH
benku. CoctaB u cTpoeHne
5 P 1 https://m.edsoo.ru/V33INUWSW
OCIIKOB
®epMeHThl — OHOJIOTHYECKHE
Katanm3aTopsbl. JlaboparopHas
adora Ne 1 «M3ydyeHue
6 p Uyq 1 0.5 https://m.edsoo.ru/VBPPPBGCD
KaTaJIUTUYECKON aKTUBHOCTU
(dbepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTagasbl)»
Yraesopsl. JIunnasl 1 https://m.edsoo.ru/OJ7NFITIS
Hykneunosbie kucnorsl. ATD 1 https://m.edsoo.ru/WOELRA9B3
9 Hcropus 1 METOIbI U3y4EHUS 1 https://m.edsoo0.ru/JIXOMJOGM3




10

kietku. Kinerounas TEOpHUA

KieTka xak 1eioctHas Xxusas
cucrema

https://m.edsoo.ru/XDCLRAF1Q

11

12

CrpoeHue 3yKapuoTUYECKOn
kietku. JlabopaTopHas pabora
Ne 2 «M3yuenue crpoeHus
KJIETOK PaCTE€HHM, )KUBOTHBIX,
rpu0oB 1 OaKTepui 1o
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenaparax u ux
OTIHCaHUE»

OOMEH BELLECTB UK
MeTadOJIN3M

0.5

https://m.edsoo.ru/KZ01WS5LJY

https://m.edsoo.ru/LOB3I13XYZ

13
14

dorocunTe3. XeMOCUHTES

DHepreTuvecKkuii 0OMeH

https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L

15

16

KU3HEHHBIN UK KICTKU.
Henenue knetku. MuTos.
Jlaboparopnas padota Ne 3
«Habmonenne MuTO3a B
KJIETKaX KOHYMKA KOPEeIlIKa
JTyKa Ha TOTOBBIX
MUKpOTIpernaparax»

buocunres 6enka. Peakius
MaTpPUYHOTO CHHTE3a

0.5

https://m.edsoo.ru/COINPWLF4

https://m.edsoo.ru/540F4L77W

17

18

Tpaucusius — OnocunTes
Oenka

Hexnerounsie popMbl )KU3HU
— BUPYCHI

https://m.edsoo.ru/TEFDKDDWWM

https://m.edsoo.ru/9PGSSFAJB




19

20

@DopMbI pa3MHOKEHUS
OpraHu3MOB

Meiios

https://m.edsoo.ru/2JLXB4AOR

https://m.edsoo.ru/SNUXKO0X86

21

OO6pa3zoBaHue u pa3BUTHE
IIOJIOBBIX KJIETOK.
O110/10TBOpPEHHE.
Jlaboparopuas pabota Ne 4
«V3ydenue cTpoeHHS MOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOITpernaparax»

0.5

https://m.edsoo.ru/C29L.4DXB8

22

NupuBunyanbHOE pa3BUTHE
OpraHu3MoOB

https://m.edsoo.ru/MA4T8LSAD

23

24

25

I'enernka — Hayka o
HACJIEICTBEHHOCTHU U
U3MCHYUBOCTHU

3aKOHOMEPHOCTH
HaclleI0BaHMsl TPU3HAKOB.
Monoru0puaHoe CKpelBaHue
JIMrnbpuiHoe CKpeuBaHme.
3aKOH HE3aBHCUMOTO
HaclleI0BaHMsI TPU3HAKOB

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGIWI2

https://m.edsoo.ru/YSNANQ65V

26

CLerieHHOe HaclleJ0BaHue
npu3HaKkoB. JlaboparopHas
pabota Ne 5 «M3yuenue
PE3yNIbTaTOB MOHOTUOPUTHOTO
U AUTUOPUHOTO CKPEIIMBAHUS
y Ipo30(UIIBI HA TOTOBBIX
MUKpOTMpernaparax»

0.5

https://m.edsoo.ru/P2SQ5ZGN2




27

28

T'enetuka noma. Hacienosanue
MIPU3HAKOB, CIICTUICHHBIX C
10JIOM

M3MeHYHBOCTS.
Henacnencrsennas
M3MEHYMBOCTH. JlabopaTtopHast
pabota Ne 6. M3yuenue

MO (DHUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHHE
BAapUALIMOHHOTO psijia U
BapHallMOHHON KPUBOM»

0.5

https://m.edsoo.ru/3GYGV47YM

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencrsennas
M3MEHUYUBOCTH. JlabopaTopHas
pabora Ne 7. «AHanu3 MyTanui
y 1p030(UIIbI Ha TOTOBBIX
MUKpOTpernaparax»»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

31

I'enernka yenoBeka
PesepBHblIit ypok. O6006111€HNE

o teme «HacimeacTBeHHOCTh U
HU3MCHYUBOCTL OPTaHHU3MOB»

https://m.edsoo.ru/XU9SFS3GA

https://m.edsoo.ru/E2IXRS2EB

32

Cenexuus Kak HayKa M MpoIliecc

https://m.edsoo.ru/3128P3L.98

33

34

MeTtoabl U JOCTHKEHUS
CEJIEKIIUY PACTEHHI 1
SKHUBOTHEIX

buotexHomorusa Kkak oTpaciib
IMPpOU3BOJACTBA

https://m.edsoo.ru/JSK3Q6W0J

https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34




11 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonrTpoabubie IIpakTuuyeckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI

DBONIONUS U METO/BI €€

1 1 https://m.edsoo.ru/6KWQIKBKU
W3Y4YCHUS
Hcropus pasButus

2 . 1 https://m.eds00.ru/0SWC47SSX
MPEACTABJICHUI 00 IBOJIIOIIUU

3 MukposBontonus 1 https://m.edsoo.ru/TOFAUE4ZP
[Tomynsmus Kak 31eMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.

4 JlaGopaTopnas pabora Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHEHUE BHJIOB T10
Mop(orTorHuIecKoMy KpUTEPHIO»
JIBrKyIpe Cuisl

5 (amemeHTapHBIE (HAKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
3BOJIIOLAA
EcrecTBennsbIit 0TO0Op 1 €ro

6 1 https://m.edsoo.ru/DY32BUDOO
(bopMbI
Pe3ynbratel 3BOIOIUY:
MPUCTIOCOOJIEHHOCTh
OpPTaHU3MOB U
BHUJI000pa30BaHuUE.

7 AO00P 1 0.5 https://m.edsoo.ru/WAJHSTLOB

JlabopaTtopHas paborta Ne 2
«Onucanne MPUCTIOCOOIEHHOCTH
opraHuisma nu €€ OTHOCHUTEIHHOI'O
XapakTepa




Hanpasnenus u mytu

no TeMe « Bo3HUKHOBEHUE U

8 https://m.edsoo.ru/PI1FIOY V3
MaKpO3BOIIOLUU

9 HeobOpatumocTs 3BOIONINH https://m.edsoo.ru/CLA9VC5]J
Uctopus xxu3Hu Ha 3eMiie

10 p . et https://m.edsoo.ru/MJYY 1IMVX7
METO/JIbI €€ U3YICHHUS
['umoTe3sl MPOUCXOKACHUS

11 https://m.edsoo.rt/EKNHXBOS?2
JKA3HU Ha 3emie
PasBuTure xu3Hu Ha 3eMIIE 110

12 https://m.edsoo.ru/ECINSTF62
3pam | mepuoam
OCHOBHBIE JTaIbI PBOIIOLAN
PaCTHTEIHLHOTO U YKUBOTHOTO
mupa. [Tpaktuyeckas padora Ne

13 P P p 0.5 https://m.edso0o.ru/7K1LYOSCT
1 «3ydeHne uckonaembix
OCTaTKOB PACTEHUH U )KUBOTHBIX
B KOJUIEKIIUAX)
CoBpeMeHHas cucTema

14 https://m.eds0o.ru/WSEXNO9YAK
OpPTaHUYECKOTO MHpPa
OBOIIOLUS YEIOBEKA

15 H https://m.edsoo.ru/ADV3JERUE
(aHTpOMOreHe3)
JBrxyue cuibl ((haKTopsl)

16 https://m.edsoo.ru/D7JZMBYPQ
aHTpOTIOTeHe3a
OCHOBHBIE CTaAUH DBOIIIOINHA

17 https://m.edsoo.ru/14G19MQ4K
yeJI0BeKa
UYenoBeueckue pachl U

18 MPUPOIHBIE aJanTalluu https://m.edsoo.ru/XL7QKC5PK
yeJI0BeEKa
PesepBusblil ypok. O000mIEHNE

19 p yp HHerH https://m.edsoo.ru/R6L7VY2GB




20

Pa3BUTHC )XU3HU HA 3eme»

DKOJIorus Kak HayKa

https://m.edsoo.ru/K46KONS561

21

22

Cpensl oOuTanus u
HKOJIOTHYECKUE (PAKTOPHI

AbGuoTtnveckue HakTopsI.
JlabGopaTopHas padota Ne 3.
«Mopdodomnoruueckue
0CcOOEHHOCTH pacTeHU u3
Pa3HBIX MECT OOUTAHHSI.
Jlaboparopuas padota Ne 4.
«BnusgHue cBera Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

0.5

https://m.edsoo.ru/DCOIEUICY9

https://m.edsoo.ru/G7NF3P1INM

23

24

25

buotnueckue hakropsl

OKOJIOTUUECKHE XapPaKTCPUCTUKU

nonyisauuu. [Ipaktruaeckas
pabota Ne 2 «[Toacuér
MJIOTHOCTHU MOMYJISIUUNA Pa3HbIX
BHJIOB PACTECHUIN»

Coo0bmiecTBa OpraHu3MoOB —
OuoIIeHO3

0.5

https://m.edsoo.ru/A6ZSMGNOR

https://m.edsoo.ru/X42J6 ABRN

https://m.edsoo.ru/0T2K1PNGZ

26

27

28

DKOJIOTHYECKHUE CUCTEMBI
(3KOCHCTEMBI)

OcCHOBHBIE TTOKa3aTeIn
9KOCUCTEMBI. DKOJIOTHYECKHUE
nupamupl. CBOMCTBA
skocucreM. Cykueccus

IIpupoaHBbIE 3KOCUCTEMBI

https://m.edsoo.ru/S1LIRWZMR

https://m.edsoo.ru/NSTEWOGPE

https://m.edsoo.ru/ WIDMMUBC5

29

AHTpOHOFeHHBIe 9KOCHCTEMbI

https://m.edsoo.ru/WRS65U3WC




buocdepa — rnobanpHas

30 1 https://m.eds0o0.ru/2X1VG5Q18
JKOCHCTEMA 3eMIIH
3aKOHOMEPHOCTH

31 1 https://m.edsoo.ru/V5JT6B387Z
CyIIeCTBOBaHUS OMoChepbl
YenoseuecTBO B Ouochepe

32 1 https://m.edsoo.ru/HXCDHPXDJ
3emin
C

33 OCYMCCTBOBANHE HPUPOIBL H 1 https://m.edsoo.ru/187G37606
YeJIOBEYECTBA
PesepBHblit ypok. O60611eHNE

34 TeMbl «CooO1iecTBa u 1 https://m.edsoo0.ru/SW5XCF3K6
DKOJIOTHYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 )5

[NPOT'PAMME




IPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON
INPOI'PAMMUBI

10 KJTACC

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbl CpeIHero
001ero oopazoBaHus

ChopMupoBaHHOCTh 3HAHHMH O MECTE M POJIU OWMOJOTHMH B CHCTEME HAyYHOTO 3HAHUS ECTECTBCHHBIX HAayK, B
(OpMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAyYHOH KAapTHUHBI MHUpAa W HAY4YHOI'O MHPOBO33PEHMS; O BKJIAJE
POCCHICKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH; (PYHKIIMOHAIBHOW IPaMOTHOCTH Y€JI0BEKa IS

pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHnue PaCKpbIBATh COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB U MMOHSATHUH: JKU3Hb, KJICTKA, OPraHU3M; MeTa00Iu3M
2 (O6M€H BCIICCTB U MPEBPALICHUC 3HepFI/II/I), roMeocCTas (CaMOperHHHI/Iﬂ), YpOBHEBasA OpraHu3anus KUBbIX CHCTCM,

CaMOBOCITPOU3BEICHUE (PENPOIYKIIHS), HACIEICTBEHHOCTh, I3MEHYMBOCTh, POCT U Pa3BUTHE
YMeHue u3narath OMOJOTMYEecKHE TeOpuH (KJIEeTOYHas, XpOMOCOMHas, MyTaluoHHas), 3akoHbl (I. Mengens, T.
3 Moprana, H.J1. BaBunoBa) u y4deHust (0 LEHTpax MHOrooOpasus U MPOUCXOXKICHHS KyIbTYpHBIX pacreHuit H.H.

Bagunosa), onpeaensTe rpaHUIbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM

YMmenune BJIaACTb METOJAaMH HAYYHOI'O ITO3HAHUA B ouooruu (Ha6J'IIO,ZIeHI/Ie " OIMMCAHUE KUBBIX CUCTEM, IPOLCCCOB
)51 HBHCHHﬁ; opraHuzanvsa U IIPOBCACHUC OHOJIOTHYECKOTO 9KCIICPUMCHTA, BBIABMXKCHUC T'UIIOTC3bI; BLISABJICHUC
3aBUCUMOCTH MCKAY HCCICAYECMbIMU BCIUYUNHAMU, 00BsICHEHHE MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIb30OBAHHBIX

HAay4YHBIX HOHSITHfI, TCOpI/Iﬁ 1 3aKOHOB; YMCHHE JCJIaTh BbIBOJbI HA OCHOBAHWH IMOJTYUYCHHBIX pGSYJ'II)TaTOB)

YMeHHE BBIIEIATh CYIIECTBEHHBIE IPU3HAKM BHUPYCOB, KJIETOK IIPOKAapUOT U JYKapHOT, OJHOKJIETOYHBIX H

5 MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH IPOIECCOB OOMEHA BELIECTB U MPEBpAIlCHUsS SHEPIruu B KIETKE,

(doToCUHTE3a, TUIACTUYECKOTO W JHEPreTHYeCKOoro oOMeHa, XEMOCHHTE3a, MHTO3a, Melo03a, OIUIOJOTBOPEHUS,




Pa3MHOXKEHUS, UHANBUAYAJIbHOTO Pa3BUTHSI OPraHu3Ma (OHTOTE€HE3)

YMenue MNPUMCHATH ITOJYYCHHBIC 3HAHUSA JJIA 00BsACHEHNST OHMOIOTHYECKUX mponeccoB U HBHGHHﬁ, AJId IPUHATUA

MPAKTUYICCKUX pCIHeHI/Iﬁ B HOBCCI[HCBHOﬁ JKU3HH B ICIIIX obecreyeHnss 0€30MaCHOCTH CBOEr0 3A0POBbA U 300POBbA

6 OKPYXAaIOUIMX JIFOEH, COONIOICHNS HOPM I'PaMOTHOTO MOBEJCHUS B OKPY)KAIOIIEH MPUPOTHON cpelie; IOHUMaHHe
HEOOXO/IMMOCTH HCTIOJIB30BAHUS JOCTH)KEHUH COBPEMEHHOW OWONOTHMH M OMOTEXHOJOTMH JUIS PAlOHAIBHOTO
PUPOIONIOIB30BAHUS
YMeHue pemarth 3JI€MEHTapHble TeHETHYECKHE 3a/Ja4yd Ha MOHO- M JUTHOPUIHOE CKPEUIMBAHHE, CHCTUICHHOE

7 HACJIEJIOBAaHHE; COCTABIIATH CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHMS JUI NPEACKa3aHUs HACIIEAOBAHUS MPH3HAKOB Y
OpraHU3MOB

g YMeHue BBINOJHATH JIAOOPAaTOpHbIE M IpakTHUecKHe padoThl, coOM0AaTh HpaBuia Mpu paboTe ¢ y4eOHBIM U
71a00paTOpHBIM 000pyIOBaHUEM
YMeHHne KpUTUYEeCKH OLIEHUBATh U MHTEPIPETUPOBATh MHPOPMALIHIO OMOIIOTHYECKOTO COJEPKaHMs, BKIIOYAOLIYIO

9 NICEB/IOHAYYHBIE 3HAHMS U3 pa3IU4YHbIX UCTOUHMKOB (CMU, HaydHO-IONYJIsIpHBIE MAaTe€pUabl); ITUYECKHE aCIIEeKThI
COBPEMEHHBIX HCCIIEIOBAHNI B OMOJIOTHH, METUIIIHE, ONOTEXHOJIOTUN

10 YMeHue co3/iaBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHHUs, 000011as OMOIOTHYECKyl0 HHPOPMALIUIO U3
HECKOJIbKUX UCTOYHHUKOB, TPaMOTHO MCIOIh30BATh TOHATHIHBINA anmapar OHoiIoruu

11 KUIACC
Kon . .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI CpPeTHEro
HPOBEPIEMOTD 001ero ooOpazoBaHus
pe3yJbTara
! ChopMupoBaHHOCTh 3HAHMKA O MECTe M pOJU OMOJNOTHMH B CHCTEME HAyYHOTO 3HAHUS ECTECTBEHHBIX HayK, B

(OopMHpPOBAaHUN COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHUHBI MHpPAa W HAayYHOrO MHPOBO33PEHHUS; O BKIIAJE




POCCHICKHX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHM; (PYHKIIMOHATEHOW IPAaMOTHOCTH Y€I0BEKa JIJIs

PEUICHUSA ) KU3HCHHBIX 3a1a4

YMeHHne packpbIBaTh COJEp>KaHUE OMOJIOTMYECKHX TEPMHHOB U MOHSATHUI: BUM, MOMYJALUS, TeHO(OH, 3BOIIOIUS,
JIBUKYIIME CUIBl ((haKTOpbI) SBOJIOIUH, MPUCHOCOOIEHHOCTh OpPraHU3MOB, BHI000pa30BaHHE, HKOJIOTMYECKUE
(bakTophl, HKOCHUCTEMA, NPOJYLECHTHl, KOHCYMEHTBI, PEIYIEHTHI, 1€MW MUTAHUA, DKOJIOTHYECKas MUpaMHIa,

OmoreorieHo3, bnocdepa

YMeHnue uznarate Ouosiornyeckue Teopuu (3BontonuonHas teopus Y. JlapBuHa, CMHTETHYECKas: TEOPUS IBOJIIOLIMH),
3aKOHBI U 3aKOHOMEpHOCTH (3apojsimeBoro cxonacrtsa K.M. bapa, uepenoBaHus riaBHbBIX HalpaBiIeHUM U MyTel
sBomonun A.H. CeBepuoBa, yuenus o 6uochepe B.M. BepHajackoro), onpeaensTb rpaHULbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BJIaACTb METOJAMH HAYYHOI'O ITO3HAHUA B OnoIorun (Ha6J'IIO,I[eHI/IC " OIMMMCAHUC KUBBIX CUCTCM, IIPOIECCOB
u 5[BJ'I€HI/II\/JI; opranuzanvsa MW IIPOBCACHUC OHOJIOTHYSCKOTO OKCIICPUMCHTA, BBIABMXXCHHUC THUIIOTC3bI; BBIABJICHUC
3aBUCUMOCTH MCKAY HCCICAYEMBIMHU BCIWMYWHAMMU, 00BsICHEHHE IMOJIYYCHHBIX PE3YIbTATOB, HCIIOJIB30BAHHBIX

HAayYHBIX HOHHTI/II\/’I, Teopnﬁ " 3aKOHOB; YMCHHC ACJIATh BBIBOJAbI HA OCHOBAHUHU IMOJTYYCHHBIX pGSYHLTaTOB)

YMmenune BBIACIIATE CYHICCTBCHHBIC TIPHU3HAKU CTPOCHUIA OUOJIOTHYECKNX OOBEKTOB: BUJ0B, HOHy.]'IS[IIHfI,
MNPpOAYLECHTOB, KOHCYMCHTOB, PECAYLICHTOB, 6I/IOFCOHCH030B N 3KOCHUCTEM, 0COOEHHOCTH mponeccoB HacJIeICTBEHHOM
NU3MCHYHUBOCTH, C€CTCCTBCHHOI'O 0T6opa, BI/I,Z[OO6pa3OBaHI/ISI, HpI/ICHOCOGHCHHOCTI/I OpraHHu3MoOB, JIefiCTBUS
9KOJIOTHYECKHX (1)aKTOpOB Ha OpraHu3Mbl, IEPECHOCA BCIICCTB M IIOTOKA DHECPIrUH B SKOCHCTEMAX, aHTPOIMOI'CHHBIX

M3MEHEHUH B IKOCHCTEMAaX CBOEH MECTHOCTH, KPYyTOBOPOTa BELIECTB M OMOT€0XMMHUYECKUX LIMKIIOB B 6rocepe

YMeHne MpUMEHSTh MOJyYeHHbIE 3HAHUS I OOBSICHEHUS] OMOJIOTMYECKUX MPOIECCOB WM SBICHUMU, JJISI TPUHSTHS
MPaKTUYECKUX PEUICHUH B TTOBCEIHEBHOM JKU3HU B IEJISIX oOecredeHus: 0€30IMacHOCTHA CBOETO 3/I0POBBS U 3/I0POBbSI
OKPYXKAIOIIUX JIFOJeH, COOMOIEHUs HOPM IPaMOTHOTO TIOBEJIEHUSI B OKPYXKAIOIIel MPUPOIHON cpejie; TOHUMaHue

HEO0OXOAMMOCTH MCTIOIB30BAHMSI IOCTHKEHUN COBPEMEHHOM OMOJIOTHY JJI PAllMOHAIBHOTO IMPUPOIOTIONE30BAHUS

YMenue pemiaTtb 3JICMCHTAPHBIC OHOJIOTHYECKUE 3ala4i, COCTaBJIATH CXCMbI IICPCHOCA BCHICCTB W OSHCPIrUU B

sKocHucTeMax (IIeny TUTaHUs)




YMeHue BBHINONHATH JIAOOpAaTOpHBIE M IMpaKTHYeCKHe paldoThl, coONrofaTh MpaBWwia Hpu paboTe ¢ yuyeOHBIM U

8 1abopaTOpHBIM 000PYTI0BAHUEM
VYMeHHe KPUTHUECKH OLICHUBATh U MHTEPIPETUPOBATH HH(POPMALIUIO OMOJIIOTHYECKOTO COJCP)KaHHsI, BKIIOYAIOLTYIO

9 IICEBJIOHAYYHBIC 3HAHMS U3 PA3IMYHbIX HCTOYHMKOB (CMU, HaydHO-HOMYNISpHBIE MaTepHaibl); PaccMaTpUBATh
ry00anbHbIE HKOJIOTHYECKHE TMPOOIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOMICHHUIO K HHUM COOCTBEHHYIO
MIO3HIINIO

10 YMeHue co3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIICHHUs, 00001Ias OHOIOTHUECKy0 HH(OpMAIHIo 13

HCECKOJIbKUX NCTOYHUKOB, 'PaAMOTHO HCIIOJIL30BATh MOHSATHHHBIN arrapar OHoIOTUn




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 buonorns kak Hayka
11 buonoruss — Hayka o >xuBOi mpupoxae. Ponp Ouomormu B (OpMHpPOBaHHUM COBPEMEHHOW HAay4HOH KapTuHbl Mupa. Cucrema
' OMOJOTNYECKUX HAyK
12 MeTtoapl TO3HaHHS KUBOH TMPHUPOIBI (HAOIIOJCHNE, SKCIEPUMEHT, OMUCAHWE, W3MEpEHUe, KiacCu(UKaIus, MOJEINPOBaHHE,
' CTaTUCTHUECKast 00paboTKa TaHHBIX)
2 JKuBble cucTeMBbl M UX OpraHu3anus
2.1 JKuBbie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHnus ouonoruu. CBoiicTBa GMocucTeM U X pasHOOOpasue
29 YpoBHU oOpraHuzanyu OHMOCHUCTEM: MOJIEKYJISIPHO-T€HEeTHUECKUH, KIETOYHBIN, OpPraHU3MEHHBIH, MOMYIALNOHHO-BUIOBOH,
' HKOCHUCTEMHBIH, OoCcepHbIit
3 XUMHUYECKUH COCTAaB U CTPOEHUE KIIETKU
31 XUMHUECKUH COCTaB KJIETKU. XHUMHYECKHE 3JEMEHTBI: MaKpO3JEMEHThl, MUKpPO3JeMeHThl. Boja M MHHepajabHBIE BELIECTBA.
' OyHKIIMY BOJBI 1 MUHEPAIBHBIX BEIIECTB B KieTke. [lomaepkaHnne 0CMOTHYECKOTO OaaHca
benku. CoctaB u crpoeHue OenkoB. AMHHOKHMCIOTHI — MOHOMephl OenkoB. HezameHMMble M 3aMEHMMblE aMHHOKHUCIIOTBHI.
AMUHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYpBHI O€IKOBOH MOJEKyJbl (NEpBUYHAS, BTOPUYHAS, TPETHYHAS W YETBEPTHUYHAS
3.2 CTPYKTypa). XUMHUYECKHE CBOMCTBA OeKOB. bruonornueckue GyHKIMN OCIIKOB.
@epMeHTH — Ouonorndyeckue KatanusaTopbl. CrTpoeHue (epMeHTa: aKTUBHBIA IIEHTp, cyOcTpaTHas cCcHenu(uIHOCTb.
Kogepmentsl. Buramunsl. OTinnuust epMEHTOB OT HEOPraHUYECKUX KaTaIu3aToOpOB




YrneBoasl: MOHOCaxapuabl (TJI0K03a, pudo3a M Je30KCHpr003a), aucaxapuabl (caxaposa, JJaKTo3a) U MoyiMcaxapu sl (Kpaxmal,

TJIMKOTEH, LeJUTto03a). buonoruueckue GyHKIUU yriIeBOJOB.

33 Jlununael: TpuriMuepunasl, crepounsl, Gochomunuasl. ['mapodunbHO-TUAPOdOOHBIE CcBoicTBa. buonoruueckue QyHkuuM
munuoB. CpaBHEHHUE YTIIEBOOB, OCIKOB U JIMMUI0B KaK UICTOYHUKOB SHEPTHH
34 Hyxnewnoseie kuciotel: JIHK n PHK. Hykneotuasl — MoHOMEpBI HYKIIEeHHOBBIX KucioT. Ctpoenne u ¢pynknuu JJHK. Ctpoenue
' u pynkuuu PHK. AT®: ctpoenue u GpyHKINH
3.5 Huronorusa — nayka o kierke. Knerounas teopusi. MeToapl U3y4eHust KJIETOK
16 Kinerka kak nemoctHas »xwuBas cuctema. OOmue NpU3HAKW KIIETOK: 3aMKHYTas HapyxHas mMemOpana, monekynsl JIHK kax
' TeHeTUYECKUH anmnapar, cucTeMa CUHTe3a Oenka
37 Tunsl KIETOK: 3yKapruoTHdeckas U npokapuorudeckas. OCOOEHHOCTH CTPOEHHUS MPOKapuoTHUYecKoi kieTku. Kiietounast crenka
' OaxTepuii. CTpoeHne 2yKapuoTUdecKor kieTku. OCHOBHbBIE OTIHYHUS PACTUTEIHHOMN, )KUBOTHOM U TPUOHOMN KIETKU
[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIMKC, UX QyHKuuu. [lnasmaruueckas memOpaHa, e€ cBOWCTBa U
¢byukuuu. uromnazma u e€ opranounsl. OmHOMEMOpaHHBIE OpPraHOWIBI KJIETKH: dHjorazmarudeckas ceth (JIIC), ammapar
3.8 I'onbmku, mu3ocomsl. [1oyaBTOHOMHBIE OpraHOW/BI KJIIETKA: MUTOXOHAPUH, IIIACTUABL. [Iponcxoxienne MUTOXOHIPUI U IJTACTH/I.
Bunaer nnactua. HememOpaHHbIE OpraHoOM/Ibl KJIETKU: PUOOCOMBI, KJIETOUHBIM LIEHTpP, PECHUYKH, KIYTUKU. DYHKIIMN OPraHOUI0B
KJIETKH. Brirouenus
3.9 Anpo — perynsTopHbli HeHTp KiIeTku. CTpoeHue siipa: siaepHas 000J04Ka, KapruoIjia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI
3.10 TpaHcIoOpT BEIIECTB B KIIETKE
4 KuznenesaTenbHOCTh KIETKU
OOMeH BemiecTB, MM MeTa0OoIM3M. ACCUMMISALMS (IUIACTUYECKUN OOMEH) M AUCCUMMIISALMS (SHEpreTuyeckuid oOMeH) — JBe
4.1 CTOPOHBI €IMHOTO Tpolecca MeTaboau3Ma. TUIbl 0OMeHa BeIIecTB: aBTOTPOGHBIN U retepoTpodHbIid. Poibs pepmMeHTOB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE
49 ®orocunte3. CBeroBas u TemMHOBas ¢a3bl (oTtocuHTe3a. Peakmmm ¢dortocunTe3a. DPPeKTUBHOCTE (OTOCHHTE3a. 3HAUYCHHE

dorocuHTe3a I KU3HU Ha 3emie. BrausHue ycnoBuil cpepl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIMICHUS €r0 MPOAYKTUBHOCTH Y




KYJIbTYPHBIX PACTEHUM.

XeMOoCHHTE3. XGMOCI/IHTCSI/IPYIOHII/IC 6aKT€pI/II/I. 3HaUueHNE XEMOCHHTE3a JJIA J)KU3HH Ha 3emie

4.3

4.4

:‘)Hepl"eTI/ILICCKI/Iﬁ 0oOMEH B KIJETKE. PaCH_ICHJ'ICHI/Ie BCIICCTB, BBIACIICHUC MW aKKYMYJIIHMPOBAaHUC OJHEPruMd B KIICTKE. OTansl
OHEPIreTUYCCKOI0 oboMeHa. [ nmkomus. BpO}KCHI/Ie n €ro BUIBI. KI/ICJ'IOpOI[HOG OKHCJICHHUE, HWJIH KICTOYHOC AbIXaHUC.

O} PeKTUBHOCTD IHEPTreTHIESCKOTO 0OMEHa

Peakuuu marpuuHoro cunres3a. I'enetnueckas uHdopmamus u JIHK. Peanuzauus renermueckoil umH(popMmanuu B KIETKE.
I'enernueckuit kox u ero cBoiicrBa. Tpanckpunuus — Mmatpuunblii cuTte3 PHK. Tpancnauusa — 6uocunrtes 6enka. Koauposanue

aMUHOKUCIIOT. Ponb pubocom B GuocuHTese Oenka

4.5

5.1

Hexnerounsie ¢opmbel xu3Hu — Bupycbl. Wctopust otkpeitusi BupycoB (J[.M. MBanoBckuii). OcoOEHHOCTH CTPOCHHS WU
KHU3HEIEATEIbHOCTH BUpPYcoB. baktepuodaru. bosesHn pacteHuid, )KMBOTHBIX M 4EJIOBEKa, BbI3bIBa€Mble BHpycaMu. Bupyc

umMmyHoedunura yenoseka (B1UY) — Bozoyaurens CIIN/1a. [IpodunakTtuka pacnpocTpaHeHUs: BUPYCHBIX 3a001€BaHUI
PasMHOXEeHUE M MTHAMBUAYATIBbHOE Pa3BUTHE OPTaHU3MOB

Knerounslii 1iuKi, Win KW3HEHHBINH LMK KieTkd. MHTepdasza u muro3. [Ipoueccsl, npotekatomue B uHTepdase. Pernmukanus —
peakuus marpuuHoro cuntesa JIHK. Crpoenue xpomocoM. XpoMOCOMHBIN Habop — KapHOTHIl. J{UMIOUIHBIN U ranjouaHbIH
XpOMOCOMHBIE HabOpbl. XpomaTubl. L{uTonornyeckue 0CHOBBI pa3MHOKEHUS U MHIMBUTyaJIbHOTO PAa3BUTHS OPraHU3MOB.

Henenue xnerkn — muto3. Cragum murosa. [Iporecchl, MpouCXOsAIIMe HAa pa3HbIX CTalUAX MHUTO3a. BHOIOrMYecCKUi CMBICI

MHUTO3a

5.2

5.3

(DOpMBI Pa3MHOKCHHA OPraHU3MOB: 0ecI10J10€ U IO0JI0BOE. Bugsr Oecmonoro Pa3MHOKCHHA: JCJICHUEC HAIBOC, TIOYKOBAHUC OJJHO-
N MHOTI'OKJICTOYHBIX, CHOp006p330BaHI/Ie, BCTCTATUBHOC PA3MHOXKCHUC. I/ICKYCCTBCHHOG KIIOHUPOBAHUC OpPraHu3MoB, €TI0

3HAYEHHE IS CEIIEKIIUHA
[TonoBoe pa3MHOXKEHUE, €r0 OTJIMYHUS OT OECIIONOTO.
Meiio3. Cragun meiio3a. [Iporeccer, mpoucxopsmme Ha cragusx meioza. [loBemenne xpomocom B meio3e. KpoccuHrosep.

Buonornyeckuii cMBICT U 3Ha4YeHUE Meiio3a

54

["amerorenes — npoiecc 00pa30BaHUs MOJOBBIX KIETOK Y )KUBOTHBIX. [10I0BBIE Kene3bl: ceMeHHUKU U SHYHUKH. OOpa3zoBaHue U




pa3BUTHE IOJIOBBIX KJIETOK — raMeT (clepMaro3oui, SiLeKIeTka) — crnepMmaroreHe3 M ooreHe3d. OCOOEHHOCTH CTPOEHHS

HP'IHCKJICTOK " CIICPMAaTO30MJ0B. OHJ'IO,I[OTBOpCHI/Ie. HapTCHOFGHCS

5.5

NunuBuayanpHOEe pa3BuTHE (OHTOTeHE3). DOMOpPHOHAIBHOE pa3BUTHE (AMOpHOreHe3). DTambl SMOPHOHAIBHOTO Pa3BUTHS Y
MIO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, racTPYIIsius, opraHorenes. IloctaMOproHanbHoe pa3BuThe. THIIBI TOCTIMOPUOHAIBHOTO
pa3BUTHS: TpsSIMOe, HempsMoe (JIMYUHOYHOE). BrusHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIC BBI3HIBATH
BPOKIEHHBIE YPOICTBA.

PocTt u pa3BUTHUC paCTeHHﬁ. Onrorenes OBCTKOBOI'O paCTCHUA: CTPOCHUC CCMCHH, CTaIMU PA3BUTHA

HacnencTBeHHOCTh M U3MEHYUBOCTh OpraHu3mMoB

6.1

6.2

6.3

6.4

Hpez[MeT H 3aaa4Y4 ICHCTHKH. I/ICTOpI/ISI pPa3BUTHA I'CHCTUKH. Bxkan pOCCHﬁCKHX u Bap}/6e)KHBIX y‘IéHLIX B pa3BHUTHUC I'CHCTHUKH.
MeTtobl TeHETUKHU (I‘I/I6pI/I,I[OJ'IOFI/I‘leCKI/II71, HHTOF@HGTHHCCKHﬁ, MOJ'IGKYJ'IHpHO—FeHeTHqCCKHﬁ). OCHOBHBIE T€HETUUECKIE TOHSITHS.

T'enernueckas CHUMBOJIMKA, UCIIOJIB3yEMasd B CXEMax CerHII/IBaHI/Iﬁ

3aKOHOMEPHOCTH HAcCTEeIOBaHUs MPHU3HAKOB, YycTaHOBIeHHbIe [. Mennenem. MOHOTHOpUAHOE CKpellMBaHUE. 3aKOH
eauHooOpa3ust TUOPUAOB TepBOro mokosieHus. [IpaBuino noMuHUpOBaHUs. 3aKOH pacHICTJICHUs] MPU3HAKOB. ['Mmore3a 4YMCTOTHI
ramer. [loHOE ¥ HENOJIHOE TOMUHHUPOBAHHUE.

JurubpunHoe ckpeuuBaHue. 3aKOH HE3aBHCHMOTO HAClIeJOBaHHs NpU3HAKOB. LlUTOreHeTHdeckue OCHOBBI TUTHOPHIHOTO
CKpelIMBaHMs. AHAIM3UPYIOIIEee CKpelrBaHue. Vcnonb3oBaHne aHaIUM3UPYIOMIETO CKPEUIMBAHUS ISl ONPEICICHHs] TeHOTHUIa

ocoon

CueruienHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuenjeHHOMY HacleJOBaHUIO TeHOB. HapyiieHue cueruieHus
TEHOB B pe3yJIbTaTe KPOCCUHTOBEpa. XPOMOCOMHAs TEOpUsl HACIIECTBEHHOCTH. | eHeTHuecKne KapThl.
['enetuka mosa. XpoOMOCOMHOE ONpeNeleHHe Moja. AyTOCOMBI M MOJIOBBIE XpPOMOCOMBI. ['OMOramMeTHble W TeTeporamMeTHbIE

OpTraHHU3MBI. HacnegoBanue MMPU3HAKOB, CHCIUICHHLIX C ITOJIOM

H3mMeHunBOCTh. BHbl H3MEHYMBOCTH: HEHACIIECACTBEHHAs U HACJIEACTBEHHAs. Poib cpenbl B HEHACIEACTBEHHON U3MEHUYUBOCTH.
XapakTepucTuka MOAM(PUKAIIMOHHON M3MEHYMBOCTH. BapuallMoHHBIN psAl U BapuanMoHHas kpuBas. Hopma peakiuu npusHaka.

KonnuecTBeHHbIE U KaUeCTBEHHBIE MPU3HAKHU U UX HOpMa peakiuu. CBoHCTBa MOAN(PUKALMOHHON N3MEHYHBOCTH




6.5

6.6

HacnencTBenHas, win reHOTUNIMYECKAs,, U3MEHUYMBOCTh. KoMOMHATUBHAS M3MEHUMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTU. MyTalroHHas M3MeH4YnBOCTh. Kiaccudukanus myTaiuii: reHHble XpOMOCOMHbBIE, T€HOMHBIE.
Yacrora u nmpuunHbBl MyTanuid. MyrareHHbIe (aKTOpbl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HAcJeACTBEHHON m3MeHuuBocTH H.U.

BasuiioBa

l'eneruka uenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOJbl TE€HETUKM YEJIOBEKA: I'€HEAJOTMYECKHH, OJM3HELOBBIH,
LIUTOTEHETUUECKUN, OMOXMMHUYECKUM, MOJIEKYISIpHO-TeHeTuYecknil. COBpEMEHHOE ONIpPEJEJIEHNE TI'€HOTHUIIA: ITOJHOI€HOMHOE
CEKBEHHPOBAaHUE, TEHOTUIIMPOBaHUE, B TOM uucie ¢ nomoulbto [11[P-ananu3a. HacnencTBeHHble 3a001eBaHNs Y€IOBEKa: FeHHbIE
6ose3HM, OOJIE3HH C HACIEJICTBEHHOM IpPeapacHoOkKEHHOCTbIO, XpOMOCOMHbIE Oosie3HH. CoMaTHYeCKHUEe U T€HepaTUBHBIE
myTtanud. [IpuHIUIE 310poBOr0 00pa3a KU3HH, AUATHOCTUKH, MPO(PUIAKTHKH W JICYCHUS TeHeThdeckux Ooineszneil. Menuko-
F€HETUYECKOE KOHCYJIbTUPOBaHKE. 3HAUEHUE MEIMLIMHCKON M€ HETUKU B IPEJOTBPAILCHUN U JICUEHUU T'€HETUUYECKHUX 3a00J1eBaHUI

YCJIOBCKaA

CCJ'ICKI_II/ISI OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

CGHCKHI/ISI KaK HayKa " IIponecc. 3ap0)KI[eHI/Ie celeKuMy U noMectukanusa. Yduenue H.M. BaBuiosa o HOCHTpAaxX NPOUCXOKIACHUSA U

MHOFOO6paSI/I$I KYJIbTYPHBIX paCTCHHﬁ. HeHTpH MPOUCXOKACHUA NOMAITHUX KUBOTHBIX. COpT, nopozaa, miraMm

CoBpeMeHHbIE METOABl CeleKIHH. MaccoBBIi M WHIUBUAYAIbHBIH OTOOPHI B CENEKIIMH PACTeHH W >KUBOTHBIX. OlleHKa
JKcTephepa. binskopoAcTBeHHOE ckpeniuBaHue — MHOpuAMHT. Yncras nunug. CKpenmBaHUe YHCTHIX JUHUN. ['eTepo3uc, uimum
rubpunHas cuia. HepojcTtBeHHoe ckpemuBaHue — ayropuaudr. OtganéHHas rulOpuausanus u e€ ycnexu. VMckyccTBeHHBIN

MYTarc¢He3 U MOJTYUCHHUC IMMOJIUIIIIONTOB. ,Z[OCTI/I)KGHI/IS[ CCIICKIINH paCTeHI/II\/’I, KUBOTHBIX U MUKPOOPTraHN3MOB

7.3

buoTtexHonorus kak oTpacib NMPOU3BOACTBA. ['eHHas HMHKeHepus. Jrtambl co3faHuss pexomOuHanTHo JIHK u TpaHcreHHbIx
opranu3moB. Kinerounas wunxeHepus. KieTouHele KynbTypbl. MHKPOKIOHAJIBHOE pa3MHOXEHWE pacTeHui. KiioHupoBaHue
BBICOKOTIPOJJYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. JKOJOTMYeckHe M dThuyeckue mpodiembl. MO — reHeruyecku

MOAU(UIIIPOBAHHBIE OPTAHU3MBI




11 KIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1.1

DBOJOLMOHHAS OUOJIOT U

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CunerenbcTBa 3BOMIONMH. [laneoHToNOrMYeCKre: MOCIeA0BATEIbHOCTh MOSIBICHUS BHIOB B MaJlCOHTOIOTMYECKOM JIETOIHUCH,
nepexoanbie GopMel. buoreorpaduueckue: cxoAcTBO U paznuuue GayH U Gprop MaTepUKOB U OCTPOBOB. DMOPHOIOTHYECKHE:
CXOJCTBA U Pa3IU4Usi SMOPHOHOB Pa3HBIX BUJOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAIOTUYHBIE,
PYAUMCHTAPHBIC OpraHbl, aTaBU3MBbI. MOJIGKYJIﬂpHO-6I/IOXI/IMI/I‘~I€CKI/ICI CXOACTBO MCXAaHHW3MOB HACJICACTBECHHOCTU U OCHOBHBIX

MeTa0OJINYECKUX MyTel Y BCEX OPraHU3MOB

1.2

OpomonmonHass teopust Y. [lapsuna. [Ipeanoceuiku BO3HMKHOBEHHWS JapBHHM3MaA. J[BIDKyIME CHJIBI 3BOJIOLMU BHUIOB IO
HapBuHy (M30BITOYHOE pa3MHOKEHHE TpU OrPAaHUYEHHOCTH pECypcoB, HeolpeaenéHHas W3MEHYMBOCTh, Ooprba 3a

CYILIECTBOBAHUE, €CTECTBEHHBINH 0TOOD)

1.3

1.4

CuHreTrnueckas TCOpHA DBOJJIOLUA (CTQ) U OCHOBHBIE €€ IOJIOXKECHUS. MI/IKPOBBOJHOLII/IH. HOHYJ'ISIHI/IH KakKk CJMHHIIa BHUIAa H

DBOJTIOLUHN

JBuwxymme cuibl ((pakTopsl) SBOJIOLUMU BUAOB B Npupoje. MyTalMOHHBIM Mpolecc ¥ KOMOMHATHBHAasi W3MEHUYUBOCTD.
[TonynsumonHsle BOJIHBI U Apeiid renoB. M3omsauus u murpanus. EcrecTBeHHbI 0TOOp — HampaBisOUMKA (AKTOp IBOJIOLMH.
@DopMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOaeHHOCTh OpPraHU3MOB KakK pe3yibTaT 3BOMIOIMU. [Ipumepsl mpucnocoOneHuil y opraHu3smMoB. ApoMopdo3sl U
nauoagamTalyn.

Bun u BunooOpaszoBanue. Kpurepuu Buga. OCHOBHBIE (OPMBI BHI000pa30BaHUA: TeorpapuuecKoe, IKOJIOTHIECKOe

1.5

Maxpoaposmtorusi. @opmbl 3BoIOIUE: (UIeTHYECKas], TMBEPTeHTHAs, KOHBEpreHTHas, napajuiensHas. HeoGpatuMocTs 3BoIonun




Bo3uuknoBenne u Pa3BUTHC )KU3HU Ha 3emie

2.1

JloHayuHblE TIPEACTABICHUS O 3apOKIEHUM >KW3HM. HayuHbple Iumore3bl BO3HUKHOBEHUS >KM3HM Ha 3emiie: a0MOreHe3 U
MaHCIEpMHUA. XUMHUYECKas SBOJIIOLMSA. OKCIEPUMEHTAJIBHOE IOATBEPKACHUE XMMHMUYECKOH dBomonuu. HadampHble dTarbl
ouonornyeckoit sBomonun. I'nnoreza PHK-mupa. IlepBeie kinetkn u ux 3Boironus. @opMupoBaHHe OCHOBHBIX TPYII KHBBIX

OpraHu3mMoB

22

23

24

PasButue xu3Hu Ha 3emiie mo spam u nepuoaam. Karapxeil. Apxelickas u npotepo3oickas 3pbl. Ilaneo3oiickas 3pa u eé
MEepPUOJbl: KEMOPUNCKUNA, OPIOBUKCKHM, CUIYpUHCKUN, NEBOHCKUI, KaMEHHOYTOJbHBIN, NepMckuil. Me3o3oiickas spa u eé
MEPUO/IbI: TPUACOBBIN, OPCKUM, MEIIOBOM.

Kaitno3oiickas 3pa u €€ neprojpl: MAJICOreHOBbIN, HEOTCHOBBIN, aHTPOIIOT€HOBBIN. XapaKTEPUCTUKA KIMMATa U Ie0JIOTMYECKUX
nporeccoB. OCHOBHBIE 3Tambl HBOJIOLMM PACTUTENBHOTO M JKMBOTHOTO MHUpA. ApoMOp(O3bl y PpPAacCTeHUH U >KUBOTHBIX.

[TosiBneHue, pacuBeT U BBIMUpPAHUE TPYII )KUBBIX OPraHU3MOB

Cucrema OpraHu4ecKoro Mupa Kak oOTpa)xxeHue 3BoIoIH. OCHOBHbIE CUCTEMATUYECKUE TPYIITbI OPraHU3MOB

OBoronus 4enoBeka. AHTPOMNOJIOTUS Kak Hayka. Pa3BuTHe NpeacTaBiIeHUIl O MPOUCXOXKACHUU 4elloBeKa. MeToabl n3ydeHHs!
anTponoreHe3a. CXOACTBa U pa3IMuus 4EJI0BEKA U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHNE YETIOBEKA.

JBmwxymue cuibl (pakTopsl) aHTpornoreHesa. HaciencTBeHHass M3MEHYMBOCTh U €CTECTBEHHBIN 0TOOpP. OOIIecTBEHHBIM 00pa3

KHU3HHU, U3TOTOBJICHHUC Opy,Z[I/Iﬁ Tpyda, MBIIIJICHUEC, pCYb

2.5

OcHOBHBIE CTaAMM W BETBHU 3BOJIOLUHU YEJIOBEKA: aBCTpajonuTeku, Yemoek ymenbiil, UenoBek mnpsmoxonadumui, YenoBek
HeaHaepTanbckuii, UenoBek pa3yMHblil. Haxolku HMCKOMaeMbIX OCTaHKOB, BpeMs CYLIECTBOBaHMs, 00JIACTh PAaCIpPOCTpPaHEHMUS,

00BEM TOJIOBHOT'O MO3ra, 00pa3 KU3HU, OpyIus

2.6

UYenoseueckre pacbl. OcHOBHBbIE OOJIbIIME pachl: €BpOINeou]IHasi (eBpa3uiicKasl), HErpo-aBCTpalioM/iHas (SPKBaTOpHalbHAas),
MOHTOJIOWAHAsA (A3MaTCKO-aMepUKaHCKas). UepTbl MPHUCIIOCOOICHHOCTH TMPEICTaBUTENICH YEIOBEUECKUX pac K YCIOBHIM

cyuiectBoBanus. EquHcTBO yenoBeueckux pac. Kputnka pacuzma

OpranusMbl 1 OKpyXKaromias cpeaa




3.1

3.2

33

DKOJIOTHS KaK HayKa. 3a/laud W pa3Jenbl KOJIOrMU. MeToabl 3KOJOTMYECKUX HCCIEIOBAHUN. DKOJOTHYECKOEe MHPOBO33PEHHE.
Cpenpl 0OuTaHMUS OPraHU3MOB: BOAHAS, HA36MHO-BO3TyLITHAS, IOYBEHHAs, BHYTPHOPTaHU3MEHHAs

Okonoruueckue ¢akrtopbl. Knaccudukanus skoimormdeckux (akTopoB: abUOTHUECKHe, OWOTHYECKHEe M aHTPONOTEHHBIE.
JlelicTBUE SKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI

AbGuotnyeckue (GaxkTophl: CBET, TEMIleparypa, BIaKHOCTh. Dotomepuoamsm. [IpucrocoOieHUss OpPraHW3MOB K JICHCTBHIO

abuotnueckux (akTopoB. buonorunyeckue puTMBI

3.4

buotnueckue Qaxtopel. Bugsl OMOTHYECKHMX B3aMMOJACWUCTBUN: KOHKYPEHLIMS, XHUIIHUYECTBO, Mapa3sHTHU3M, MYTYyalu3M,
KOMMEHCAJIU3M (HaxJIEOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAJIU3M, HEUTpaIU3M. 3HAUYCHUE OMOTUYECKUX B3aUMOJCHCTBUUN HJis

CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6H_ICCTBaX

3.5

4.1

4.2

4.3

OKOJIOTUUECKHE XaPAKTCPUCTUKHU TIOITYJIAINH. OCHOBHBIC TIOKAa3aTeIIN MomyJjauuu: 4YruCJICHHOCTh, INIOTHOCTb, POKIAAEMOCTbH,

CMEpPTHOCTb, MPUPOCT, MUTPALUS. JIMHAMUKA YUCIEHHOCTH MOMYJISIAN U €€ pEeryisiuus
Coo011ecTBa 1 SKOJIOTHYECKUE CUCTEMBI

Coo0riecTBo opraHu3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUOBAs, MPOCTPAaHCTBEHHAs, Tpoduueckas (murienas). Bumasi-
noMuHaHTEL. CBsI3U B OMOIIEHO3€E

DKOJIOTHYECKUE CHCTeMBbl (PKocucTeMbl). lloHsitue 00 »KocuctemMe u OuoreoreHoze. @DOYHKIIMOHAIHHBIE KOMITOHEHTHI
9KOCUCTEMBI: MPOIYIIEHTHI, KOHCYMEHTHI, PeAyIeHThl. KpyroBopoT BemIeCTB M MOTOK JHEPTUH B 3dKocHcTeMe. Tpoduueckue
(muimeBbie) ypOBHHM SKOcHCTeMbl. [lumieBsie miemu W ceth. OCHOBHBIC TOKAa3aTeM AYKOCHCTEMBI: OWMoOMacca, MPOJIyKITHS.
DKOJOTHYECKHEe MHPAMUABL: TMPOIYKIIUH, YUCICHHOCTH, Ouomacchl. CBONCTBAa IKOCUCTEM: YCTOMYHMBOCTH, CAMOPETYISALHUS,

pa3zButue. Cykueccus

[TpupoaHBIE SKOCHCTEMBI. DKOCHCTEMBI 03€p U PEeK. DKOCHCTEMa XBOWHOTO HMJIH MIHPOKOJIMCTBEHHOTO Jieca.
AHTpPOIIOT€HHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pO03KocHucTeMBI. broornieckoe u X03sHCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM
1 ypOOIKOCUCTEM.

buopaznoobpazue kak GpakTop ycroiuuBocTu 3kocucteM. CoxpaHeHHe OMOJIOTHYECKOT0 pa3Ho0Opa3us Ha 3emiie




4.4

4.5

VYuenue B.U. Bepnaackoro o Ouocdepe. I'panuiel, coctaB M CTpykTypa Omocdepsl. JXXuBoe BemecTBO W ero (GyHKIUH.
Ocobennoctn Omocepsl Kak TIOOATBHON SKOCUCTeMBbl. J[MHAMUYecKoe paBHOBeCME M oOpaTHas CBsi3b B Oumocdepe.
KpyroBopoTs! BemiecTB 1 OMOreOXMMUYECKHE UKl 3JIEMEHTOB (yriiepoa, a3oTta). 30HaIbHOCTh Onocdepbl. OCHOBHBIE OMOMBI
CyIIn

YenoseuecTBO B Onocdepe 3emin. AHTponoreHHbIe H3MeHeHus B onocdepe. [modanbHbIe IKOIOTUYECKUE TPOOIEMBI.

OcHOBa paIOHAILHOTO YIIPABIICHHS IPUPOIHBIMU PECYPCaMU M UX UCIOJB30BaHUE. JJOCTHKEHUSI OMOIOTUHN U OXPaHa IPUPOJIBI




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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