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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke mporpaMMsbl 110 OMOJIOTMH TEOPETUUECKYIO OCHOBY I ONPE/EIIEHUS TOIX0/10B
K (opMmupoBaHHIO coAepxaHHUs ydeOHoro mpenMera «buonorus» cocraBUIM: KOHILENTYyaJlbHbIE
nonoxxenuss ®I'OC COO o B3auM00OYyCIIOBIEHHOCTH IIEJICH, coepKaHus, Pe3yabTaTOB OOy4YCHHS U
TpeOOBaHUII K YPOBHIO TOJTOTOBKH BBHIMTYCKHHKOB, MOJOXEHHS 00 OOIUX IMeNsX W TPUHIHUIAX,
XapaKTepU3YIOINUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpellHero obmiero odpasoBanus B Poccuiickoit
®denepalyu, a TaKkKe MOJ0KEHUs o crenupuke OUoIOruy, €€ 3HaUeHUH B TO3HAHUH KMBOW MPUPOIBI
n o0ecrnevyeHuu CYIECTBOBAHMS YeloBedeckoro obmiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHHSIM,
oTpeJieNIeHbl OCHOBHBIE (DYHKILIMHU MPOrPaMMbl IO OMOJIOTUH U €€ CTPYKTypa.

[Iporpamma mo Ouwonoruu AaéT MpEeACTaBICHUE O IENAX, 00 oOmel cTparerunu OO0ydYeHUS,
BOCIHUTAHMSI U pa3BUTUsI OOydaroIIUXCsl cpeAcTBaMH y4ueOHoro mpeamera «buonorusy», omnpeneiser
00s13aTeNIbHOE MPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYpYy, paclpeiesieHHe Mo paslenaM H Temawm,
PEKOMEHAYEMYIO MOCIEeI0BATEIbHOCTh N3YUYEHUSI YUeOHOr0 MaTepHuaia ¢ yuéToOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3EH, JIOTUKA OOpa30BaTENBbHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
oOyyJaronmxcsi.

B mporpamme mo Ouosioruu Takke YYUTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMBIM JHYHOCTHBIM,
MeTanpeaIMETHBIM U MPEMETHBIM pe3yibTaTaM 00ydeHus B ((OpMUPOBAHUH OCHOBHBIX BUJOB Y4eOHO-
MO3HABATENBHON JIEATENbHOCTH/YUEOHBIX JIeHCTBUN OOyYaromuXxcss IO OCBOCHUIO COJCpKAHUS
Ouooruueckoro o0pazoBaHusl.

B mporpamme mo Owmomoruu (10-11 kimaccel, 0a30BBId YpPOBEHB) peaIU30BaH MPHHITUI
IIPEEMCTBEHHOCTH B M3Y4YE€HUU OMOJOruM, Oiarojgaps yeMy B HEW MpOCMAaTPUBAETCS HAIPABICHHOCTh
Ha pa3BUTHE 3HAaHUH, CBA3aHHBIX C (OPMHPOBAHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
LIEHHOCTHBIX OPUEHTALMH JTUUYHOCTH, FKOJOTHYECKOTO MBIIIIJICHHS, TPEICTABICHHUH O 310pOBOM 00pase
KHU3HU U OepeXKHBIM OTHOLIEHUEM K OKpy:Karollel npupoHoii cpene. [loaromy Hapsny ¢ u3ydeHHEeM
00111€010IOrNYEeCKUX TEOPUH, a TAK)Ke 3HAHUHM O CTPOSHUH KHUBBIX CUCTEM PA3HOI'0 paHra M CYIIHOCTH
OCHOBHBIX MPOTEKAIOIIMX B HUX IMPOIECCOB B TMpPOrpaMMe IO OWOJIOTUH YAEJICHO BHHMAaHUE
HCIOJIb30BAHHUIO MOJYUYEHHBIX 3HAHUH B TOBCEITHEBHOM KU3HU JJISl pELIeHNs TPUKIIAIHBIX 33/1a4, B TOM
yycie: Npo(UIAKTUKA  HACJIEICTBEHHBIX  3a00JIeBaHUM  4YEJIOBEKa, MEIHWKO-TE€HETHYECKOTO
KOHCYJbTUPOBaHUs, OOOCHOBAHMS DSKOJOTHYECKH IIeIeCOO0pa3HOr0 TMOBEACHHS B OKpPYXKaloIlen
IIPUPOJHOM Cpelle, aHalIu3a BIUSHUA XO3AMCTBEHHOM JEATEIBHOCTU YEJIIOBEKa Ha COCTOSHUE
MPUPOJHBIX U HCKYCCTBEHHBIX 3KOCHCTEM. YCHUJIEHHWE BHUMAaHHS K NPUKIATHOW HaIpaBIEHHOCTH
yuebHoro mnpeamera «buonorus» MNPOAMKTOBAHO HEOOXOAMMOCTBHIO OOecledeHHsl YCIOBHUU JUIs
pelleHus OJHOW W3 aKTyalbHBIX 3a/lad IIKOJBHOTO OHOJOrMYecKoro oOpa3oBaHUs, KOTOpas
npenmnoyiaraetT (HOpPMUPOBAaHHE Yy OOYYAIOIIUXCS CIHOCOOHOCTH aJanTHPOBATHCS K W3MEHEHUSM
JUHAMHYHO Pa3BHBAIOIIETOCS] COBPEMEHHOI'O MUPA.

buonoruss Ha ypoBHe cpeaHero ooOmero o0pa3oBaHUs 3aHMMaeT BaxkHoe Mecto. OnHa
obecnieunBaeT (popmMupoBaHue y 00ydaromuXxcs MPeACTaBICHUI O HAYYHOW KapTUHE MUPA, PACIIUPSET
1 0000IIaeT 3HaHMS O )KUBOW MPHUPOJIE, € OTIIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOW OpraHHU3aIluU U
HBOJIIOIUK, CO34a€T YCIOBHSI JUIs: TIO3HAHMS 3aKOHOB JKMBOH TpUpOAbBI, (OPMHPOBAHUS
(yHKIMOHATIBHOM TPAaMOTHOCTH, HAaBBIKOB 3/I0POBOT0 U 0e30macHOro o0pasza >KM3HU, 3KOJIOTHYECKOTO
MBIIJICHHS], IGHHOCTHOTO OTHOILICHUS K KUBOU MPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHne OMOJIOTHS MMEET TAKXKe JJIsl PEIICHUS BOCIUTATENBHBIX U PAa3BUBAIOIINX
3amad  cpegHero oOmiero oOpa3oBaHMs, coUUaNM3alMu oOydaromuxcs. M3ydeHue Ouonoruu
o0ecrieunBaeT ycjaoBHs i (OPMUPOBAHUS  HMHTEJUIEKTYalbHbIX, KOMMYHUKAIIUOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, SCTETHUYECKON KYJIbTYpbI, CIIOCOOCTBYET HMHTErpaliu OUOIIOTUYECKUX
3HAHUW C TPEACTABICHUSMU W3 JPYTUX Yy4eOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKH, XUMUU H
reorpaun. HazBaHHbIE MONOXKEHUS O IpeJHA3HAYEHUH yueOHOro npeamera «buosorus» cocTaBuiIM



OCHOBY [IJisi OIpeAeNeHUs] TOAXOAOB K OTOOPY U CTPYKTYpPUPOBAHHUIO €r0  COAEpIKAHMS,
MIPEJCTABICHHOTO B IPOrpaMMe 1Mo OMOJIOTHH.

OTt0op conepxanus yueOHOro mpeamera «buomorus» Ha 06a30BOM YpPOBHE OCYIIECTBIIEH C
MO3UIUH KYJIBTYPOCOOOPa3HOTo MOIX0/1a, B COOTBETCTBUH C KOTOPBIM 00yYaroIrecs J0KHBI OCBOUTD
3HaHUA U YMEHUS, 3HauuMble Uig (HOpMUpOBaHUS OOIIEH KyJIbTYPHI, OINpenessioiie ageKBaTHOE
MOBEJICHHE YeJIOBEKa B OKPY Karolllel NMPUPOTHON cpesie, BOCTpeOOBAaHHBIE B MOBCETHEBHOM KU3HU U
npakTudeckoi nestenbHOcTH. Ocoboe MecTo B OITOM CHUCTeMe 3HAHWW 3aHMMAOT 3JEMEHTHI
COJIep’KaHusl, KOTOpBIE CIy’)KaT OCHOBOM Juisi (OPMHUPOBaHUS MPEACTAaBIECHUI O COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTHMHE MHUpPAa U ILIEHHOCTHBIX OPUEHTAIUSIX JHMYHOCTHU, CIOCOOCTBYIOIIMX
ryMaHHM3aluy OHOJIOTHYECKOTO 00pa30BaHuUsI.

CTpyKTypHpOBaHHE COAEp)KaHUS y4eOHOTO MaTepuasia B MporpaMme 10 OuOJOTHH
OCYIIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUYCHUS 3HAHUKM 00 OTIMYHUTEIBHBIX OCOOEHHOCTSIX KUBOM
MIPUPO/BI, O €€ YPOBHEBOM OpraHU3aIl[MH U IBOJIOLUU. B COOTBETCTBHUM C 3TUM B CTPYKType y4eOHOTO
npenMera «buonorus» BbIIEIEHBI CIEAYIOLIIME COAEpXkKAaTeIbHble JTMHMU: «buojorus kak Hayka.
Metoapl HayuHoro mo3HaHus», «Kierka kak Owonormdeckas cucrema», «OpraHusMm Kak
Ouosnoruueckast cucreMa», «CucreMa U MHOrooOpasue OpraHMYecKOro Mupa», «IBOJIIOLMS >KUBOU
MPUPOIBD, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Henp wusywyenus yueOHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJCHUE
00yYaromMMUCs 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHU3alMy JKUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHre YMEHUIH HCIOJb30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX JIEHCTBUN B OTHOLLIEHUU
00BEKTOB JKUBOM MPUPOJIBI U PELLICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTiwkeHre Leiau wu3ydeHus ydeOHoro mpeamera «buornorus» Ha 0a30BOM  ypOBHE
o0ecreunBaeTCsl pelIeHuEM CIeIyIOIUX 3a/1au:

OCBOEHHE OO0YYalOUIMMMCSI CUCTEMbl 3HAHUN O OMOJIOTMYECKUX TEOpHUSX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MpaBUiIax, CIy>KalluX OCHOBOU JUisi (OpMHUPOBAHUS MPEICTABICHUN O
€CTeCTBEHHO-HAy4YHOW KapTHHE MHUpPA, O METOJaX HAyYHOIO MO3HaHMs, CTPOEHUH, MHOr00Opa3uu U
0COOEHHOCTSIX KHMBBIX CHUCTEM pPa3HOTO YPOBHSA OpraHM3allMH, BBIIAIOLIMXCS OTKPBITHAX U
COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH;

dbopMupoBaHue y O0OydYaromMXCSl TIO3HABATENbHBIX, WHTEJUIEKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpoliecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHUS B OMOJIOTHH HAyYHBIX B3TJISA0B, UACH U
MIO/IXOJIOB K M3YUEHUIO KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy OOydYaromuxcs oO0med KynbTyphl, (pYyHKIIMOHAIBHOW TPAMOTHOCTH, pPa3BUTHE
YMEHHM OOBSACHATH U OLICHUBATD SIBJICHUS OKPY>KAIOLIET0 MUpPA KUBOI MIPUPOABI HA OCHOBAaHUU 3HAHUIM
Y OTIBITA, MOJIYYEHHBIX TP U3YYSHUH OMOJIOTUH;

(dopmupoBaHUe y 00yHarOIUXCs YMEHUN WILTIOCTPUPOBATH 3HAUEHUE OMOJIOTUYECKUX 3HAHUN B
MIPaKTUYECKONH JESATEIbHOCTH YEJIOBEKa, Pa3BUTHM COBPEMEHHBIX MEAMULMHCKUX TEXHOJOTMH H
arpoOMOTEXHOJIOTHIA;

BOCIHTAHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSA YEIOBEKOM KUBOW MPUPOJIBI,
HEO0XOIUMOCTH OEpEeKHOTO0 OTHOIICHUS K HEH, COONIOJCHMS STHYECKUX HOPM IpH IMPOBEICHUU
OMOJIOrMYECKHUX UCCIIEIOBAHUM;

OCO3HAaHHE IIEHHOCTH OWOJIOIMYECKUX 3HAHUM [JIs TOBBIMIEHHS YPOBHS 3KOJIOTHYECKOU
KYJbTYpBL, A1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MPUMEHEHHE TPUOOPETEHHBIX 3HAHWHW M YMEHUH B TIOBCEIHEBHON KU3HU [UISI OIICHKHU
MOCJICJICTBUI CBOEH JEATEIBHOCTH 110 OTHOLIEHHUIO K OKPY’KaIOLIEH cpesie, COOCTBEHHOMY 3/10pPOBBIO,
o0ocHOBaHUE U COOJIOICHUE MEp TTPOPIIIAKTUKH 3a00JIEBaHUM.

B cucreme cpennero oOmiero ob6pazoBanusi «buosnorus», m3zydaemas Ha 0a30BOM YypOBHE,
ABNISICTCS  00S3aTENIbHBIM Y4eOHBIM TPEAMETOM, BXOJSAIIMM B COCTaB NPEAMETHOW 00JIacTH
«EcTecTBeHHO-HAyUHBIE TPEIMETHI.



s u3ydenust Ouonorud Ha 6a30BOM ypOBHE CpeHero oomero odpazoBaHusi OTBOAUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Hezento), B 11 kiacce — 34 vaca (1 4ac B Hezenio).

COIEPKAHUE OBYYEHUSA
10 KITIACC

Tema 1. Bnosnorus kak Hayka.

buonorust xak Hayka. CBsi3b OHONOTMU C OOIICCTBEHHBIMHU, TEXHUYECKUMH U JIPYTUMHU
€CTECTBCHHBIMU HayKamu, ¢Guimocodueii, STUKOW, ICTETUKONW u mpaBoM. Poib Ouosioruu B
(hopMUpOBaHUM COBPEMEHHOI HayYHON KapTHHBI MHUpa. CuctemMa OMOIOTUYECKUX HayK.

MeTonsl TO3HAHHUS >KUBOW TNPUPOABI (HAOMIOIEHUE, IKCIEPUMEHT, OMHCAHHUEe, W3MEpEHHeE,
KJ1acCU(UKAIUS, MOJISTHPOBAHHUE, CTATUCTHUYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /. Yorcon u @. Kpuk.

Tabmuis! u cxeMbl: « MeTOIbI TO3HAHUS JKUBOW TPUPOIBD».

JlabopaTopHble U NpaKkTHYeCKHEe PaAdOThI:

[Ipaktnueckass pabora Ne 1. «lcnonp3oBaHue pa3IUYHBIX METOJOB IPH H3yUYEHUU
OHOJIOTMYECKUX O0BEKTOBY.

Tema 2. ’KuBble cucTeMbl H HX OPraHU3aIHA.

XKusbie cuctemsl (OMOCUCTEMBI) KaK TIPeaIMET U3ydeHus Onosoruu. OTINYne KUBBIX CUCTEM OT
HEOPraHWYECKON PUPOIBI.

CaoiicTBa 6uocucTeM U UX pa3HOOOpasue. YPOBHU OpraHU3aluu OMOCHUCTEM: MOJICKYJISIPHBIH,

KJIETOYHBIHN, TKAHEBBIH, OpraHU3MEHHBIM, MOIYJISALUOHHO-BU0BOM, 3KOCHUCTEMHBIN
(OmoreoneHOTHYECKHUHT ), OMOCEPHBIH.
JdemoHcTpaumnu:

TaGnuue! u cxembl: «OCHOBHBIE IPU3HAKH KU3HW», « Y POBHH OPraHU3ALUH KUBOU IIPUPOABI».

O6opynosanue: Mmoaens Monekynbl JJHK.

Tema 3. XumMuveckuii cocTaB U CTPOCHHE KJIETKH.

XUMUYECKUH COCTaB KIETKU. XUMUYECKUE 3JIEMEHThI: MaKpO3JIEMEHTbI, MUKPOAJIEMEHThI. Boga
U MUHEPAJIbHBIC BELIECTBA.

@DyHKIUHM BOABI U MUHEPAJIbHBIX BEIeCTB B KieTke. [lonaepkanue ocMoTHueckoro 6anaHca.

benku. CoctaB u crpoeHue OeNKOB. AMHHOKHCIOTHI — MOHOMeEpHI OenkoB. HesameHumble u
3aMEHHUMbIE AMMHOKUCIOTHI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHM CTPYKTYpbl OEIKOBOI MOJEKYJIBI
(mepBUYHas, BTOpUYHAs, TPETUYHAs U YETBEPTHUYHAs CTPYyKTypa). XMMHUYECKHE CBOWCTBA OEJIKOB.
buonoruueckue GpyHKINN OETKOB.

®epmenTl — Ouosnoruueckue Karaiamzatopbl. CrpoeHue ¢(epMeHTa: aKTHBHBIM LEHTP,
cyocrparnas crnenupuanocts. Kopepmentsl. Buramunbl. OTimuns (epMEHTOB OT HEOPTaHUYECKHX
KaTaJu3aToOpOB.

VYraeBoasl: MoHOcaxapuzbl (TJII0OK03a, pubo3a M JAe30Kcupub03a), aAucaxapubl (caxaposa,
JaKTO3a) U TOJMcaxapuabl (KpaxMall, TIMKOTeH, 1eJuTioio3a). buonorunueckue GpyHKIUHN yTiaeBo0B.

Jlurmuapr: Tpurmunepuasl, Gocomumuasl, crepouasl. ['uapodunbHO-THAPOHOOHBIE CBOICTBA.
buonornueckne ¢QyHkumu nununoB. CpaBHEHHE YIJIEBOAOB, OENKOB U JIMIUAOB KaK HMCTOYHHUKOB
JHEPIrUH.

Hyxneunosbsie kucnorsl: JJHK n PHK. Hykieotunbl — MOHOMEpBl HYKJIEMHOBBIX KHUCIOT.
Crpoenne u pynkuun JJHK. Crpoenne u ¢pynkuuu PHK. Bunst PHK. AT®: crpoenue u ¢pyHKIHH.

[urtonorus — Hayka o kieTke. Knetounas Teopus — mpuMep B3aUMOJICUCTBUS Uiel U (PaKToB B
HAy4HOM II03HaHUU. MeTo/bl U3y4eHUs KICTKH.

Knerka kak wnenoctHas sxuBas cuctema. OOIMe NpPU3HAKK KIETOK: 3aMKHYyTas HapysKHas
MeMOpaHa, mosekyibl JJHK kak renernueckuil anmnapar, cuctema cuHTE3a Oelika.



Tumsl  KJIETOK:  dyKapuoTHYecKas W  mpokapuoruyeckas. (OCOOCHHOCTH  CTPOCHHS
npokapuoTHyeckor kieTku. Knetounas crtenka Oaktepuil. CTpoeHHE 3YKapHMOTHUYECKOW KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOMN KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, TIJUKOKAJIUKC, HX (yHKIUH.
[Inazmatuueckass memOpana, e€ cBoWcTtBa u  (yHkuuu. Ilutormasma u €€ oOpraHoujbl.
OnnomeMOpannbsie opranounbl knetku: OIIC, ammapat [ombmxu, nmzocomsl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHIpPUHU, IUIacTUAbl. [IponcxokaeHne MHUTOXOHAPUN M IMiacTHI. Bumisl
wiactul. HemeMOpaHHble opraHOW/bl KJIETKU: puOOCOMBI, KIETOUHBIN LIEHTp, LIEHTPUOJIU, PECHUYUKH,
KryTUKU. OyHKIIMN OpraHouI0B KJIETKU. BxitoueHus.

SAnpo — peryasaTopHblii neHTp kieTku. CTpoeHue sjpa: siiepHas 000JI0YKa, KapHOIUIa3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIlIecTB B KIIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. [lneiinen, P. Bupxos, /[x. Yorcon, @. Kpuk,
M. Vunkunce, P. ®panxnun, K. M. bap.

Huarpammbl: «PacnpeneneHne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOU mpupoae», «Pacnipenenenue
XUMHUYECKUX HJIEMEHTOB B )KMUBOU MPUPOJIE».

Tabmuis! u cxemsl: «Ilepruoguueckas Ta0nHIIa XUMHUYECKHUX DJIEMEHTOBY, «CTPOSHHE MOIEKYJIIBI
BO/IbI», «bruocunTe3 6enkay, «CtpoeHue Moiekyibl Oenka», «Ctpoenue dpepmenTa», «HykinenHoBbIe
kucinotel. JJTHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKON KieTkny, «CTpoeHue
KUBOTHOMN KIEeTKn», «CTpoeHHE pacTUTEIbHOU KIETKW», «CTpOECHHE MPOKAPUOTUUECKOW KIIETKHY,
«CTtpoeHue siipa KIEeTKW», «YTIeBOAbD», «JIunuasn.

OObopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyZOBaHUE Ui TPOBEIEHHUS HAOIIOACHUH,
M3MEpEeHUil, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpUAJIbHBIX KIETOK.

JlaGopaTtopHble U NpaKkTH4YecKHe padoThbi:

JlabopartopHas pabota Ne 1. «/3yueHue KaTanuTHUYECKONH aKTUBHOCTH (pepMEHTOB (Ha mpuMepe
aMuJIa3bl WIKM KaTalas3bl)y.

JlabopaTtopHas pabota Ne 2. «3ydeHne cTpoeHHS KIETOK paCTeHUM, dKUBOTHBIX U OAKTEPHIL 1O
MHKPOCKOIIOM Ha F'OTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUE.

TeMma 4. ’KusHegeaTe IbHOCTD KJIETKH.

OOMmeH BemiecTB, WM METa0OIU3M. ACCUMUIISAIMS (TUIACTUYECKUIT OOMEH) W TUCCUMMIISIIHS
(3HEepreTHYecKuit 0OMeH) — JABE CTOPOHBI €IMHOTO Mpoiiecca MeTadbonm3ma. Poibs 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPTUU B IOHUMaHUU MeTabonu3ma.

Tunsl oOMeHa BeriecTB: aBTOTPOo(HBIN U reTepoTpodHbIid. Pons pepmeHTOB B 0OMEHE BeIecTB
Y MIPEBPAIICHUH YHEPTUU B KIIETKE.

dotocunTe3. CBeToBast 1 TeMHOBas (a3bl poTocuHTe3a. Peakumu poTocunTesa. DPPeKTHBHOCTD
(dhoTtocunTe3a. 3HaueHUe HOTOCHHTE3A JUTsl )KU3HU Ha 3emiie. Biusaue ycnoBuid cpeibl Ha GOTOCUHTE3
Y CHIOCOOBI MOBBIIICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UPYIOIIe OakTepru. 3HaueHuEe XeMOCHHTE3a JIJIS )KU3HH Ha 3emIle.

OHeprerudeckuii oOMeH B KieTke. PaciienyieHue BELIECTB, BbIAEICHHE M aKKyMYyJIHpPOBaHHE
SHEPTHH B KJIIETKE. DTarbl SHepreTudeckoro ooMena. ['nmukonms. bpoxkenne u ero Buasl. Kucinopoanoe
OKHUCJIGHWEe, WM KieTouHoe pbixaHue. OxuciaurensHoe ¢docopunupoanue. IDHPeKTUBHOCTH
JHEPreTHYECKOro oOMeHa.

Peakuum marpuuanoro cuntesa. ['enerndeckas nadopmarus u JJHK. Peanmsanus renetndyeckoit
nHpopMmanuu B KieTke. [ eHeTHuecKuii Ko 1 ero cBoicTBa. TpaHcKpurius — MaTpuuHblil cuate3 PHK.
Tpancnsaus — 6uocunTe3 6enka. Jransl Tpancasuuu. Kogupoanue amuHokucinot. Ponb pubocom B
O6uocuHTe3e OenKa.

Heknerounsle @opmbl xu3Hu — BUpychl. Mcrtopust otkpeitust Bupycos (. WM. MBanoBckuit).
Oco0eHHOCTH CTPOCHHUS U KUZHEHHOT0 ITUKJIa BUpycoB. bakTepuodaru. bone3nu pacteHuil, )KUBOTHBIX



U 4YeJOBEeKa, BhI3bIBa€Mble BUpycamu. Bupyc ummynopedunmra yenoBeka (BUY) — Bo3Oyautens
CIIMda. OOpatHas TpaHCKpMIILUS, peBepraza W HHTerpasa. llpoduiakThka pacnpocTpaHEeHUs
BUPYCHBIX 3a00JI€BaHUM.

JdemoncTpauuu:

IToptpetsr: H. K. Konsuos, /1. 1. UBanoBckui, K. A. Tumupszes.

Tabmuuer u cxemsl: «Tumel nmuranus», «Metabomuzm», «MHUTOXOHIPUA», «IHEPreTHUECKHUMA
obmen», «Xnopormnact», «@otocunres», «Ctpoenue JJHK», «Ctpoenue u GyHKIIMOHUPOBAHNE T€HAY,
«Cuntes 6enkay», «I'eneTuueckuii koay, «Bupyce», «bakrepuodarn», «CTpoeHue 1 >KU3HEHHBIN LUK
Bupyca CIIN/]a, 6akrepuodaray, «Permmukanus JJTHK».

Ob6opynoBanue: Monenu-anmiukanuu «Y nsoenne JJHK u tpanckpunuusy, «brnocunres Oenkay,
«CTtpoenue KIeTkn», Mmojenb cTpykrypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii nuk, uiam >ku3HEeHHBIN UK KieTku. MaTepdasza u muto3. [Iporeccsl, mpoTekaromue
B uHTep(aze. Perumkanus — peakuus marpuuHoro cuntesa JJHK. Crpoenue xpomocom. XpoMOCOMHBIN
Habop — kapuotun. JIUMIOWAHBIA W TalUVIOMOHBIA XPOMOCOMHBIE HAaOOpBL.  XPOMATHIBI.
HuTonornyeckue OCHOBBI Pa3MHOKEHUS U UH/IMBUYaJIbHOTO PAa3BUTHS OPraHU3MOB.

Henenne kietkn — Muto3. Ctaguum murtosa. lIpouecchl, mpoucxoasmue Ha pa3HbIX CTaTUsAX
MUTO3a. bruonoruveckuii cMbICI MUTO3A.

[IporpamMmmupyemas rudesb KIeTKH — aromnTo3.

@opMbl pa3sMHOKEHUSI OpPraHHU3MOB: Oecrosoe U mosnoBoe. Buapl 0ecnosioro pa3MHOXKEHHUS:
JIeJIeHHe HaJBOE, IOYKOBAaHHWE OJHO- W MHOTOKJIETOYHBIX, CIOPOOOpa30BaHME, BET€TaTUBHOE
pazMHOkeHHe. MIcKycCTBEHHOE KJIOHHPOBAHUE OPraHU3MOB, €0 3HAUEHUE [ CEJIEKIINU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOI0ro.

Metios. Ctaguu meio3a. [Iporeccsl, mpoucxoasmie Ha cTaausx meiosa. [loBenenne xpoMmocom
B Meito3e. Kpoccunrosep. bruonornueckuii CMbICI U 3HAYEHUE MEH03a.

I'ameTorene3 — mpouecc 00pa3oBaHUS TOJOBBIX KIETOK y JKMBOTHBIX. [lojoBble >Kene3bl:
CeMEHHUKM U sMyHUKH. OOpa3oBaHuME W pa3BUTHE TIOJOBBIX KIETOK — rameT (CHepMaTO30H,
SIMIIEKIJIETKA) — criepMaToreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHHUS SIMIIEKJIETOK U CIEpPMaTO30UI0B.
OmnonotBopenue. [TapreHorenes.

WupuBuayanbHOe pa3BUTHE (OHTOreHe3). DMOpHOHAJIbHOE pa3BUTHE (IMOpHOreHe3). DTarbl
SMOPHOHAIBHOTO DPAa3BUTHS Y TO3BOHOYHBIX MKHBOTHBIX: JpOOJEHHE, racTpyJslus, OpPraHOTeHE3.
[ToctaomOproHaneHOEe  pa3BUTHE. THIBI MTOCTOMOPHOHANBHOTO PA3BUTHS: TIPSAMOE, HEMpsSMoe
(mmuuHoYHOE). BnmsiHME cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH
BPOXKJIEHHBIE YPOJCTBA.

Poct m pasButrue pacreHuil. OHTOreHe3 LBETKOBOI'O pPACTEHUS: CTPOCHHUE CEMEHHM, CTaauu
pa3BUTHS.

JdemoHncTpaumnu:

Tabmumper u cxembl: «DopMbl pa3MHOKEHUS OPTaHU3MOBY, «J[BOWHOE OIUIOAOTBOpEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTMBHOE pa3sMHOXKEHUE pacTeHHil», «/leneHue KieTku OakTepuiiy,
«CTtpoeHne MoJoBBIX KJIETOK», «CTtpoeHue xpomocoMbl», «Knetounsnit mukmy», «Pemmukamus JTHK»,
«Mwuto3z», «Meito3y, «IIpsamoe n HenpsiMoe pazBUTHEY, «] amMeToreHe3 y MICKONUTAIONIUX U YEJIOBEKaY,
«OCHOBHBIE CTAJIUA OHTOTE€HE3a.

OOGopynoBaHue: MHKpPOCKOI, MHUKporpenapatbl «CrepMaTo30uIbl  MIIEKOIHUTAIOLIETOY,
«Sineknerka muiekonuTaouero», «KapruokuHes B KIETKaX KOpEIIKa JIyKa», MarHUTHas MOJENb-
anmuukanus «Jlenenne knetkny», moaens JJHK, monens meradaznoit XxpoMoCOMBI.

JlaGopaTtopHble U NpaKTH4YeCcKHe PadoThI:

JlaGopatopnast pabora Ne 3. «HaOmroneHne MuTO3a B KJIETKaX KOHYMKA KOpELIKa JyKa Ha
rOTOBBIX MUKpOIIpenapaTax».



Jlaboparopuass pabora Ne 4. «M3yyeHHe CTPOECHHS TIOJNOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenapaTax.

Tema 6. HaciienicTBeHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

[IpeameTt u 3agaun reneTuku. Victopus pa3BUTHS T€HETUKUA. PoJib IUTOIOTHN ¥ YMOPUOJIOTHH B
CTaHOBJICHUH T€HEeTUKU. Bkiax poccuickux W 3apyOeHBIX YUEHBIX B pa3BUTHE T€HETHKU. MeTobl
TeHETUKH (THOPUIOIOTUYECKHUM, IMTOTCHETUYECKUI, MOJEeKyIsIpHO-TeHeTndeckuii). (OCHOBHBIE
reHEeTUYEeCKHe MOHATHUS. [ eHeTHuecKkasi CHMBOJIMKA, UCTIOJIb3yeMasi B CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH HacJelIOBaHUS MPU3HAKOB, ycTaHOBJIeHHbIE . Mennenem. MoHnorubpuaHoe
CKpellMBaHue. 3aKOH eAMHO000pa3ust THOpHUIOB MepBoro nokosueHus. [IpaBuino goMuHupoBaHus. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctotel ramer. [lonHoe U HEMOIHOE JOMUHUPOBAHUE.

JurubpugHoe  CKpeniuBaHUE. 3akOH  HE3aBUCUMOIO  HAcCJICIOBaHMUsS  IPU3HAKOB.
[{uTtoreHeTH4YECKNE OCHOBBI JUTHOPUIHOTO CKPCIIMBAHMS. AHAIM3UPYIONMIEe CKpPEIIUBAaHUE.
Hcnonb30BaHre aHAIM3UPYIOMIETO CKPEUIUBAHUS 7S ONIPEeIETICHHs T€HOTUIIa OCOOH.

CuerieHHOe HacienoBaHue nmpusHakoB. Pab6ora T. MopraHna mo CIEIUICHHOMY HacleJOBaHHUIO
reHoB. Hapy1ieHue crierieHust TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHeTHYEeCKHEe KapThI.

l'enetuka mnoma. XpoMOCOMHOE OINpeaeneHue Mnoja. AYyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble U rereporaMeTHble opranu3mMbl. HacnenoBanue npu3HakoB, CHEIIEHHBIX C TIOJIOM.

N3menunBocTh. Buabpl M3MEHYMBOCTH: HEHACIIECTBEHHAs] W HACIEICTBEHHas. Poib cpenbl B
HEHACNIEJICTBEHHON  W3MEHYMBOCTH.  XapaKTepUCTUKA  MOJU(PUKAIMOHHONW  WU3MEHUYHMBOCTH.
Bapuauvonsslii psn u BapuanuvoHHas Kpuas. Hopma peaknuum npusnaka. KonmyecTBeHHblE U
KaueCTBEHHbIC MIPU3HAKU U HX HOopMa peakuuu. CBoHCTBAa MOIU(PUKALIMOHHONW U3MEHYMBOCTH.

HacnencrBennasi, iy TeHOTUIINYECKAs, U3MEHUYMBOCTh. KOMOMHATHBHAS U3MEHUYHUBOCThL. Meiio3
M TIOJIOBOW TMpPOIECC — OCHOBAa KOMOWHATMBHOM HM3MEHUYMBOCTH. MyTallMOHHAsT W3MEHUYHUBOCTb.
Knaccudukanus MyTanuid: TEHHBbIC, XPOMOCOMHBIE, T€éHOMHBIC. YacToTa M NPUYUHBI MYyTaIU.
MyrtareHnnsie (QakTopbl. 3aKOH TOMOJOTHYECKHX PSIOB B HAcIeACTBEHHOH u3MeHumBoctu H. .
Baswuiiosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYHBOCTb.

I'enetnka 4yenoBeka. Kapuorun yenoBeka. (OCHOBHBIE METOIbl TE€HETHKM 4eEJIOBEKa:
reHeaNoTnYeCcKuil, OIM3HEOBBIN, IIUTOT€HETUYECKUHN, OMOXUMHUECKHIA, MOJIEKYISIPHO-TeHETUYECKUH.
CoBpeMeHHOE ompe/eleHue I'eHOTUIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHE, FT€HOTHUIIMPOBAHKUE, B TOM
gucie ¢ momornpio [T1[P-ananm3a. HacnenctBennsie 3a00eBaHus YeIOBEKa: TCHHBIE 00JIe3HH, 00JIC3HH
C HACJIEICTBEHHO MPeAPacoNoKEHHOCThIO, XpOMOCOMHbBIE 60s1e3HU. CoMaTH4ecKue U TeHepaTUBHbIE
MyTanuu. CTBOJIOBBIE KIETKHU. [IpHHIMITBI 310pOBOTO 00pa3a )KU3HHU, AUATHOCTUKH, TPODUITAKTUKU U
JeUYeHUsT TCHETHYeCKUX  Oone3Heil. Meauko-reHeTHYeckoe  KOHCYIbTUPOBAaHWE.  3HAUYCHHE
MEJIMIIMHCKON T€HETHUKH B TIPEIOTBPAIICHUH U JICUCHUU TeHETHUECKUX 3a00JI€BaHU YeIOBEKa.

JdemoHncTpaumnu:

[Moptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuid,
H. U. BaBunos.

Tabmuie! 1 cxembl: « MOHOTHOPHUTHOE CKPEITMBAHUE M €T0 IIUTOICHETUICCKAsT OCHOBAY», «3aKOH
paclieryieHus] W €ero LUTOTeHETHYeCcKas OCHOBa», «3aKOH YHUCTOThI TaMmer», «Jlurudpuanoe
ckpemuBanue»,  «lluTonmormueckue  OCHOBBI ~ AWTMOPUIHOTO  CKpemmBaHus»,  «Mekos3y,
«B3anMoIeliCTBUE aJUIENIbHBIX T'€HOBY», «l €HeTHYecKue KapThl paCTEHUM, JKMBOTHBIX M UYEIIOBEKAY,
«"eHeruka mosay», «3aKOHOMEPHOCTH HACEA0BaHUs, CLIEINIEHHOTO ¢ mojiomy», «KapuoTturel yenoseka
U ’KUBOTHBIX», «Bujpl namenunBoctn», «MonudukaronHas n3MeHIHBOCThY», «HacnenoBanue pesyc-
(bakropay, «['eHeTuka rpynn KkpoBuy», « MyTallmOHHASI U3MEHUHUBOCTHY.

O6opynoBanue: Mojenu-anukanuu — «MoHoruOpuaHOe — ckpemuBaHue», «HemomHoe
noMUHUpOBaHUe», «JluruOpuaHoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON U



Mukpormnpenapar «/[pozoduna» (Hopma, myTaruu GopMbl KPbUTEEB U OKPACKH Tema), repbapuit «I opox
IIOCEBHO.

JlabopaTopHble M NpakTHYeCKHEe PA0OThI:

JlaGopaTopHass padota Ne 5. «M3yueHue pe3ynabTaTOB MOHOTHOPHUAHOTO M JUTHOPUIHOTO
CKpEIIMBAHUA Y IPO30(UITBI HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlaGoparopHast pabora Ne 6. «M3ydeHue MOAM(PUKAMOHHOW HM3MEHYHBOCTH, MOCTPOCHUE
BapUALMOHHOIO Ps/la U BApUALIMOHHON KPUBOM».

JlabopaTtopHnas pabota Ne 7. « AHanu3 MyTaruii y 1po30¢uibl Ha TOTOBBIX MHKpPOIIpEnapaTaxy.

[Ipaktuueckas padora Ne 2. «CocTaBieHre U aHATU3 POJOCIOBHBIX YETOBEKAY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka M TPOIECC. 3apOoXkJACHHE CEJeKIUMU U JomecTukanus. Yuenne H. U.
BaBwiioBa o0 1eHTpax MPOMCXOXKIAEHUS M MHOrooOpasusi KyJbTypHbIX pacTeHud. LleHTpsl
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeTIeKIINU. MacCOBBIN ¥ MHANBUAYATbHBINA OTOOPHI B CEJICKIIUU PACTCHHIA
1 KUBOTHBIX. OIIEHKa HKCTephepa. BIM3KOpOACTBEHHOE CKpeluBaHie — MHOpUAMHT. YncTast TUHUS.
CkpeuiuBanue 4MCTbIX JuHUM. ['ereposuc, unu rudpuaHas cuina. HepoicTBeHHOe cKpeniuBaHHE —
aytOpunuur. OtnanénHas rubpuauzanus U e€ ycnexu. VMCcKycCTBEHHBI MyTareHes M IOJIy4eHHE
MOJIMIIOUAOB. JJOCTHKEHUS CENeKIUU PaCTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpaciab IHpPOU3BOJACTBA. ['€HHAas UWHXKEHepus. OTambl CO3JaHUS
pexomoOunantHoit JIHK u Tpancrennsix opranuzMoB. Kiierounas unxenepus. KieTtounsle KynbTyphl.
MUuUKpOKIIOHAIBHOE pa3MHOYKEHUE pacTeHUH. KiionupoBanue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO03SICTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U 3THueckue npodneMel. MO — reneTnuecku
MOIU(DHUIIMPOBAHHBIE OPTAHU3MBI.

JeMmoHcTpanmu:

[Toptpetsi: H. Y. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. ®@. 1BaHoOB.

Tabmuie! u cxembl: KapTa «L[eHTpbI TPOUCX0XKICHUS U MHOT000pa3us KyJIbTYPHBIX PACTEHUN,
«ITopoasl JOMAaNTHUX KUBOTHBIX», «CopTa KyJNbTYpHBIX pacTeHuid», «OTmanéHHas ruOpUIn3aIus,
«Pabotel akanemuka M. @. UBanosay, «llomunnonausy, «O0beKTH OMOTEXHOJIOTHIY, «KieTouHbIe
KYJIBTYpbI U KJIOHUPOBaHUE», « KOHCTpyHnpoBaHuE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJISIKU TJI0JJOB M KOPHETUIOAOB TUKUX (OPM U KYJIbTYPHBIX COPTOB PACTEHHIH,
repOapuii «CenbCKOX03SUCTBEHHBIC PACTEHUS.

JlabopaTopHble M NpaKkTHYeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJIBI W JOCTHIKEHHS CEJNEeKIMH pPACTeHWH U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIA YYacTOK, B TEIUIMYHOE
XO03SIICTBO, JTA0OPATOPHUIO arpOYHHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBorOLIHOHHASA OMOJIOTHS.

[IpeanochlIku BO3HUKHOBEHUS 3BOJIOLMOHHOM TEOPHUH. DBOJIOLMOHHAS TEOpUS U €€ MECTO B
Ouonorun. BiusHue 3BOTIONMOHHON TEOPUH HA Pa3BUTHE OUOJIOTHH U APYTUX HAYK.

CunerenbcTBa 3BooLMU. [laneoHToNOrMYeCKre: MOCIEI0BATENbHOCTh MOSIBJICHHUSI BUJOB B
MaJI€OHTOJIOTUYECKON JIeTONHCH, TNepexoanbie (opMbl. buoreorpaduueckue: CXOACTBO U pa3inyue
¢dayH u (haop MaTepuKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJCTBA M pa3iIMyusi SMOpPHMOHOB pa3HBIX BHJOB ITO3BOHOYHBIX.
CpaBHUTEIIbHO-AHATOMUYECKHE: TOMOJIOTUYHbIE, AHAJIOTUYHBIE, PYIUMEHTAPHbIE OPTraHbl, aTABU3MBI.
MonekynsipHO-OMOXUMUYECKUE:  CXOJICTBO ~ MEXAaHU3MOB  HACIEJACTBEHHOCTH M  OCHOBHBIX
MeTab0IMYeCKHUX MyTel Y BCeX OPraHu3MOB.

OpomonmonHas teopus Y. JlapeuHa. IIpennocbuiku BOZHUKHOBEHHUS JapBUHU3MA. J[BUOKylIMe
CHJIBI 3BOJIIOLIMU BUAOB 10 JlapBHHY (M30BITOYHOE pPa3MHOXKEHHE NPH OTPaHUYEHHOCTH PECypCOB,
HeomnpeaenéHHas U3MEHIMBOCTh, 00ph0a 3a CyIIecCTBOBaHNE, €CTECTBEHHBIN OTOOD).



Cunrernueckas Teopus 3Bomonuu (CTD) u e€ 0OCHOBHbBIE MOJIOKEHUS.

Muxkposontornus. [Tomynsanus kak eIuHULA B U 3BOJIOLUY.

JBwxkymme cuiabl ((akTopsl) 3BOJIOINMM BHIOB B Tpupoae. MyTalMOHHBINH Tpolecc |
KOMOMHaTUBHAsI U3MEHUMBOCTh. [lonynsimonHble BOJHBI U Apeiid reHoB. M3onauusa u murpamus.

EctectBenHbI 0TOOp — HanpaBisoIui GpakTop 3Boonun. DopMbl €CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OPraHW3MOB Kak pe3yibTaT 3BoJroLMH. [IpuMepsl mpucmnocoOiieHuit y
Opranu3MoB. ApoMopQO3bI U UAHOAIANITALINH.

Bun wu Bugoo6pazoBanue. Kpurepun Buma. OcHoBHblE (opMmbl  BHI000Opa30BaHUS:
reorpaduyeckoe, SKOJIOrHUECKOE.

MakposBomtoniusg. DopMbl  3BOMIOLMU:  (PUIETHYECKas,, IUBEPreHTHAas, KOHBEPreHTHas,
napajuienpHas. HeoOpatuMocTh 3BOMIOIMH.

[IpoucxoxaeHue OT HecnmenUalW3UpOBaHHBIX NpenkoB. [Iporpeccupyromas crenuaiu3anus.
AJlaniTUBHAS paJidaLys.

Jdemoncrpanum:

[Moptpetsr: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap, 2. I'ekkens,
®. Mromtep, A. H. Cesepiios.

Tabmumpl u cxembl: «Pa3BuTHe OopraHMYECcKOro Mupa Ha 3emie», «3apObllIi MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbel OoprObI 3a cyliecTBoBaHUE», «EcTecTBEHHBIH OTOOPY,
«Muoroobpa3ue CcopToB pacTeHui», «MHoOroodpasue mOpoa KUBOTHBIX», «[lomymsauumny,
«MyTaloHHass HM3MEHYUBOCTHY, «ApoMopdossl», «Mnumoanantanum», «OOmas aereHepanus»,
«/IBmxkyimme cuibl sBomtonuny, «Kapra-cxema mapuipyta mytemectBusi Y. JlapBuna», «bopbba 3a
cyuiectBoBaHue», «llpucnocobnenHocts opranuzmoB», «['eorpaduueckoe BHI00Opa3OBaHUEY,
«DKOJIOTHYECKOE BUA000PA30BAHHEY.

O6opynoBaHMe: KOJJIEKLMS HACEKOMBIX C pa3JIMYHBIMU TUIIAMU OKPACKH, HA0OP MJI0/I0B U CEMSIH,
kosutekus «[Ipumepsl 3aMTHBIX PUCTIOCOOIEHUH Y JKUBOTHBIX», MOJiedb «OCHOBHBIE HAIIPaBICHUS
IBOJIIOLUIY», 00bEMHAsE MOJ1eNb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOUHBIX).

Bbuoreorpadudeckas kapra Mupa, KoieKus «PopMbl COXPAaHHOCTH MCKOTIAEMBbIX KUBOTHBIX U
pactenmit», wmojenb ammiukamus «llepekpéct xpomocom», BiaxkHble npenaparsl «Pa3Butue
Hacekomoro», «Pa3Butue narymkm», MuKporpenapaT «J/Ipozoduna» (Hopma, MyTauuu (GOpMBI
KPBLIJIBEB U OKPACKU TeJa).

JlaGopaTopHbIe U NpaKkTHYeCKHe PadoThI:

JlabopaTtopHnas padota Ne 1. «CpaBHeHHE BUIOB IO MOP(POJIOTHUECKOMY KPUTEPHUIOY.

JlabopaTtopHas padota Ne 2. «Onucanue mprCIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCUTEIHLHOTO
XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KU3HU HA 3emJie.

JloHay4HbIe IPEJICTaBICHUS O 3apPOXKACHUN KU3HU. HayuHble runores3sl BOSHUKHOBEHMSI JKU3HU
Ha 3emiie: aOMOTeHE3 M TMAHCIEePMUsA. XUMHUYECKash IBOJIIOIMUSA. AOMOTEHHBI CHHTE3 OPTraHWYECKHX
BEILIECTB W3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE TMOATBEPKACHHE XUMUYECKOW HBOJIOLUU.
Hauanbuble sTanbl 6nonorunyeckoi spomonnu. ['mnoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHE NPOTOKIJIETKU. [lepBble kneTku u ux 3Bostonus. PopmMupoBaHre OCHOBHBIX
TPYIII XKUBBIX OPTaHU3MOB.

PaszButue xxu3Hu Ha 3emiie 1o 3pam u nepuoaam. Karapxeil. Apxeiickas 1 mpoOTEpO30KUCKas pbl.
[Taneo3oiickass spa W €€ mnepuoAbl: KEeMOPHIMCKHUNA, OPJOBUKCKUHM, CHUIYPUUCKUN, JIEBOHCKHIA,
KaMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so30lickas 3pa U €€ MepHoJibl: TPUACOBBIN, FOPCKUI, METOBOIA.

Kaiino3zoiickas 3pa u €€ nepuoipl: MajeoreHOBbI, HEOT€HOBbIN, AHTPOIIOT'€HOBBIH.

XapakTepucTUKa KiuMaTa U TEOJIOTMUECKHUX IpoueccoB. (OCHOBHBIE ATambl 3BOJIIOLUU
PacTUTENILHOTO U KUBOTHOTO MUpa. ApoMopdo3bl y pacTeHHid W KUBOTHBIX. [losBeHHe, pacuBeT u
BBIMUpPAHUE TPYIII KUBBIX OPIraHU3MOB.



Cucrema OpraHu4ecKoro Mupa Kak oTpakeHue 3BOJIIOIUU. OCHOBHbIE CUCTEMATUYECKUE TPYIIIbI
OpraHU3MOB.

OBoIOIMS YeIoBeKa. AHTPOIONOIHs Kak Hayka. Pa3BuTue mpencTaBieHUl O MPOUCXOKICHUU
yenoBeka. MeToabsl u3ydeHus aHTpornoreHeza. CXOACTBa M pa3ivuvs 4YelOBEKa U JKUBOTHBIX.
CucremMaTH4eCcKOe MOJI0KEHHUE YEITOBEKa.

JBuxymie cuibl (pakTopsl) aHTpororenesa. HacnencTBeHHas U3MEHUUBOCTh U €CTECTBEHHBIN
ot6op. OO1IEeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUI TPyAa, MBIIIIICHHE, PEYb.

OcHOBHbIE CTaUU U BETBU 3BOJIIOLMHU YEJIOBEKa: aBcTpaionuTeku, UenoBek ymenslid, YenoBek
npsaMoxo i, Yenosek Heanaeprainbckuii, YemoBek pazyMHbiil. Haxoakyn MCKoOmaeMbIX OCTaTKOB,
BpeMsI CYIIIECTBOBAHHUS, 00JIaCTh pACIPOCTpaHEHUs, 00bEM FOJOBHOTO MO3ra, 00pa3 KU3HU, OPYIHSL.

Uenoseueckne pacbl. OCHOBHBIE OOJIBIIME pachkl: €BpoleouHast (€Bpa3uiickas), HErpo-
aBCTpaJIOUIHAS (9KBaTOpHAIbHASA), MOHTOJIOMTHAS (a3maTcko-aMepHKaHCKas). Yepthr
MPUCTIOCOOJICHHOCTH TpPEICTaBUTENeH YelOBEYECKMX pac K YCIOBHUSIM CYIIECTBOBaHHS. EIUHCTBO
yenoBeueckux pac. Kpurtuka pacusma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. [lactep, A. Y. Onapun, C. Munep, I'. FOpu, Y. JlapBun.

Tabmuis! u cxembl: «Bo3HukHoBenne ConHeyHOU CUCTEMbD», «Pa3BUTHE OPraHUYECKOTO MHUPa,
«PactutenbHas kinetka», «KuBoTHas kietka», «lIpokapuotuyeckas kierkay», « CoOBpeMEHHasi cucTeMa
OpPraHUYECKOro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKA M UEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MNaJEOHTOJOTMYECKMX HAXOJOK IPEJAKOB COBPEMEHHOTO YEJIOBEKa»,
«JlpeBHeiiue aoan», «pesaue moany», «IlepBbie coBpeMeHHBIE JII0AN», «HenoBedecKkue pacoh».

O6opynosanue: mynsiku «IIpoucxoxnenne yenoBeka» (0I0CThI aBCTPATONHUTEKA, TUTEKAHTPOTIA,
HeaH/IepTaJblla, KPOMaHbOHIIA), CIICITKH HITH N300paKeHHSI KAMEHHBIX OPYAHiA IIEPBOOBITHOTO YEITOBEKa
(kamMHH-yoOTIIEpHI, pyOmsa, Cckpebsa), TeoXpOHOJOTHYECKass Talnauna, KoJuleKuus «DopMbl
COXPAHHOCTH UCKONIAEMBbIX KUBOTHBIX U PACTECHUI.

JlabopaTopHbIe U NIpaKTHYeCKHe padoThI:

[Mpaktuueckas pabora Ne 1. «M3ydeHHe HMCKOMAEMBIX OCTATKOB PACTCHHA M KUBOTHBIX B
KOJUIEKIIHSIX ).

OKCKypcusi «IBONIONUSA OpPraHUYecKoro Mupa Ha 3emuie» (B €CTECTBEHHO-HAYUYHBIH WIH
KpaeBeI4ecKuil My3ei).

Tema 3. OpranusMsl 4 OKpYKalIas cpeaa.

DKoJorus Kak Hayka. 3aJladyd U pas3zelibl SKOJIOTMH. MeToabpl IKOJIOTHYECKUX HCCIEeI0BaHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEIOBEKA.

Cpensl oOuTaHus OpraHU3MOB: BOJHas, Ha3€MHO-BO3yLIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHasI.

Okonorudeckne (dakropel. Kitaccupukamms dKOIOTHYECKUX  (DAKTOPOB: aOMOTHUYECKHE,
OMOTHYECKHE U aHTponoreHHble. JlelicTBrEe IKOIOTUYECKUX (PAKTOPOB Ha OPTraHU3MBI.

Abunotnyeckue (HakTopbl: CBET, TeMIepaTypa, BIaxxHocTh. DoTonepuoausm. [Ipucnocodbnenus
OpPTraHU3MOB K JIEUCTBHUIO abnoTndeckux (hakTopoB. buonoruueckue puTmel.

buotnueckue Qaxrtopel. Bumbl OMOTHYECKHX B3aWMOJCHCTBUN: KOHKYPEHIMS, XHITHHYECTBO,
cuM6buo3 u ero Qopmel. Ilapazutuzm, kKoomepamus, MyTyajlu3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaxJIEOHMYECTBO). AMEHcalau3M, HeHTpanu3M. 3HaueHUe OHOTHYECKMX B3aUMOJCHCTBUN Ui
CYILIECTBOBAHMS OPraHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

DKOJIOrM4eCKHe XapaKTepUCTUKH NOoNmysiiii. OCHOBHBIE IOKA3aTEIN MOMYJISLUN: YUCIEHHOCTD,
IJIOTHOCTB, POXKIAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpalus. [[JMHaMUKa YUCIEHHOCTH MOIYJISILIMU U €€
peryJsuus.

JdemoHncTpaumnu:

[Hoptpetsi: A. I'ymGonbar, K. @. Pynse, 3. ['exkens.



Tabmupsr u cxemsl: kapta «lIpupoanbie 30HbI 3emim», «Cpeabpl OOUTaHHS OPraHU3MOBY,
«Doronepuoausmy», «llomyasumumn», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJISIIUU UH(PY30pHH-
Tyenpkuy, «[lummesbie nenm.

JlaGopaTopHble U NpaKTHYeCKHe padoThi:

JlaGopaTopHas pab6ota Ne 3. «Mopdomornueckre OCOOCHHOCTH PACTCHHH M3 Pa3HBIX MECT
oOUTaHU.

JlaGopartopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «IToacd€T MIOTHOCTH MOMYJISIIIAI pa3HBIX BUIOB PACTCHHIN).

Tema 4. Coo011ecTBa M DKOJOTHYeCKHE CHCTEMBI.

CoobmiecTBo opranuzMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BUAOBAs, NMPOCTPAHCTBEHHA,
Tpoduueckas (nuiieBas). Bunsl-nomuHanTel. CBA3H B OHOIICHO3E.

Dkosjoruueckne cucreMbl (9kocuctembl). [loHsiTue o006 »3KocucTeMe U OHOTeOLEHO3E.
OyHKIMOHAIbHBIE KOMIOHEHTHI SKOCHUCTEMbI: MPOIYLIEHThI, KOHCYMEHTHI, peayleHTsl. Kpyrosopot
BEIIECTB U MOTOK PHEPTUHU B 3KocucTeMe. Tpoduueckue (MUIIEBbIe) YPOBHU 3KOcUCTeMBI. IIuieBsie
uenu 1 cetu. OCHOBHBIE [TOKA3aTEIN SKOCUCTEMBI: OoMacca, MPOIyKIUsA. DKOJIOTMUECKUE TUPAMU/IBI:
MPOAYKIUH, YHMCIEHHOCTH, Oumomacchl. CBOWCTBA 5SKOCHCTEM: YCTOMYMBOCTb, CaMOPETYIISILIHS,
pasBurue. Cykueccusl.

IIpuponnble  PKOCHCTEMBI. OJKOCHUCTEMBI 03€p U peK. OKOCHCTEMa XBOMHOIO WIIHU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE 3KOCUCTEMBI. ATpPO’KOCHCTEMBI. YpbOoskocuctembl. buonorunueckoe u
XO35IIICTBEHHOE 3HAaYEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpaszue kak ¢akTop ycroilumBocTH skKocucteM. CoxpaHeHHEe OHMOJIOTHYECKOTrO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiipl, coctaB u crpykrypa Ouocdepsl. Kupoe
BemecTBO U ero ¢yHkuuu. OcobeHHOCTH Onocepsl Kak IIo0anbHOM dKOocHCTeMbl. JIMHaAMU4eckoe
paBHOBecHe U o0paTHast CBsA3b B Onocdepe.

KpyroBopoThI BEemecTB ¥ OMOT€OXUMUYECKUE ITUKIIBI SJIEMEHTOB (yTIepoa, a30Ta). 30HAIBHOCTh
o6uocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuectBo B Omocdepe 3emiau. AHTpoONMOreHHbIe HM3MEeHEHHUs1 B Ouocdepe. ['nmodanbHbIS
IKOJIOTHYECKUE TTPOOIIEMBI.

CocymecTBoBaHne Tpupoabl H yenoBeuecTBa. CoxpaHeHue OuopazHoOOpa3usi Kak OCHOBA
ycroiunBocTd Onoceprl. OCHOBAa pPAalMOHAIBHOIO YMPABICHUS NPUPOJHBIMH pecypcaMu U UX
HCIoJIb30BaHue. JloCTHKeHUsl OO0 U OXpaHa MPUPOIbIL.

JdemoHcTpaumnu:

[Moptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. M. Bepnaackuit.

Tabmuuer n cxemsl: «llumessie 1enm», «buoneHO3: cocTaB W CTPYKTypa», «llpupomnbie
coobmiecTBay, «llenmu nmutanusy, « Konorudyeckas nupamMmuaa», «buocdepa u yenosek», « IkocucTeMa
IIMPOKOJIUCTBEHHOTO Jiecay, «DKOocHCTeMa XBOWHOTro jeca», «buoreHo3 Bomoémayn, «ArpoieHos3,
«IIpuMepHbBIE aHTPOIIOr€HHBIE BO3ACUCTBUSA HA NPUPOLY», «BaKHEHIINE HUCTOUYHHMKHU 3arps3HEHUS
BO3/IyXa U ITPYHTOBBIX BOJ», «Ilo4uBa — BaxkHeimas cocTaBisitonias onocheps», «@akTopsl Aerpagannu
nouB», «llapHukoBbIli 3 dexTy, «DakTopbl PaTUOAKTHBHOTO 3arpsi3HeHus Ouochepnr», «OOmas
CTpyKTypa Ouocdeps», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBII 3kpaH OuOCheEps»,
«Kpyrosopot yriepona B 6uochepe», «kKpyroBopot azora B npupoae».

ObopynoBanue: Mojenb-ammuinKanus «TunumaHsle OuoneHo3b», repbapuii «PacTurenbHbie
coob1ecTBay», Komiekuuu «buonenosy», «Bpeaurenn BaXHEHIINX CEIbCKOXO3SHCTBEHHBIX KYJIBTYp»,
repOapuy U KOJUICKIIUU PACTEHUHN U KUBOTHBIX, MPUHAJIEKAIINE K PA3HBIM 3KOJOTUYECKUM TpyNIam
oxHoro Buzaa, Kpacnas kaura Poccuiickoit denepannu, n300pakeHUs OXpaHIEMBIX BUI0B PaCTCHUN U
KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

Cornmacho ®I'OC COO, ycraHaBiuBalOTCs TpeOoBaHUS K  pe3yJbTaTaM  OCBOCHHUS
00y4JarolMMHUCSl TPOTpaMM CpeIHero oO0Imiero oOpa3oBaHUS: JUYHOCTHBIM, METANpPEJAMETHBIM U
IIPEIMETHBIM.

JINMYHOCTHBIE PE3YJIBTATHI

B cTpykType THYHOCTHBIX pe3yJIbTaTOB OCBOEHUS npeameTa « bruonorusy BblieaeHb! CleayoIue
COCTaBIISIFOLIME: OCO3HAHUE O0YYarOIIMMUCA POCCUNCKON Tpa’kJaHCKOW MIEHTUYHOCTH — FOTOBHOCTHU
K CaMOpPa3BUTHIO, CAMOCTOSATENBHOCTH M CaMOONPEIENCHHI0, HAJIWYMEe MOTHUBALMM K OOYyYEHHUIO
OMOJIOTHH, LIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOSKICHHMI JMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIMNA pa3BUTHSI OMOJIOTMYECKOr0 3HaHUS, TOTOBHOCTh M CIIOCOOHOCTD
00y4aromuxcsi pyKOBOJCTBOBAaTbCS B CBOCH AESITENLHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH,
IPUCYIIUMH CHCTEME OHOJIOTMYECKOTO OOpa30BaHMs, HAJIMYUE HKOJOTHMUECKOro IPaBOCO3HAHMA,
CIIOCOOHOCTH CTAaBUThH LIEJIH U CTPOUTH KU3HEHHBIE TITaHBI.

JInuHOCTHBIE pe3yibTaThl OCBOEHUS MpeameTa «buonorus» A0CTUTraTCs B €IUHCTBE YUeOHOMN
W BOCIHUTATEIbHOM  JACATENIBHOCTM B  COOTBETCTBUM C  TPAJWLUOHHBIMH  POCCHUUCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPHUUYECKUMHU M JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH, MPHUHATHIMU B
o0miecTBe NpaBWIaMH M HOPMaMH TMOBEICHHS M CIIOCOOCTBYIOT IIpoIleccaM CaMOIIO3HAHMSA,
CaMOBOCITUTaHUS U CAMOPA3BUTHSL, pa3BUTHS BHYTPEHHEN NO3UIIMU JINYHOCTH, HATPUOTU3MA, YBAKEHUS
K 3aKOHY M IpaBOIOPSIKY, 4YEJIOBEKY TpyAda U CTaplieMy IOKOJEHHUIO, B3aUMHOTO YBaXEHUS,
OepeKHOr0 OTHOLICHHMS K KyJBTYpHOMY HAclIeAMI0O U TPaJuLMsIM MHOIOHAI[MOHAJIBHOTO Hapoja
Poccuiickoit ®eneparuu, Ipupoie U OKPYKAKOLIEH CpeIe.

JInuHOCTHBIE pe3ysbTaThl OCBOEHHUS Yy4yeOHoro mnpeamera «buonorus» HOKHBI OTpaXkaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYy4arolIUXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTpPEHHEMH
MO3UIMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpHUEHTALWM, MO3UTHBHBIX BHYTPEHHUX YOEXICHHH,
COOTBETCTBYIOIIUX TPAJAUIUOHHBIM IIEHHOCTSM POCCHUHCKOrO OOIECTBa, pacIIMpPEHUE >KU3HEHHOTO
OMbITa W ONbITA JIEATEIBHOCTH B MPOIECCE pean3alliid OCHOBHBIX HaNpaBiICHUN BOCHHUTATEIbHOU
JEeATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaxaaHCKOr0 BOCIMTAHMSA:

c(OPMHPOBAHHOCTH T'PAXKIAHCKON MO3UIMK OOYYAIOIIErocss KaK aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1ecTBa;

OCO3HaHHE CBOMX KOHCTUTYIIHOHHBIX MIPaB U 00s13aHHOCTEH, YBa)KEHHE 3aKOHA U MTPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKON NEATEIbHOCTH NpPU CO3JAHHHM YYEOHBIX MPOEKTOB,
peleHnH yueOHbIX U M03HABATEIbHBIX 33Jay, BHIIIOJHEHUH OMOJIOTHUECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh OMPEACTATh COOCTBEHHYIO MO3HMIMIO TIO OTHOUICHHUIO K SIBIICHUSIM COBPEMEHHOM
JKM3HHU U O0BACHATH €€;

YMEHHE yUYUTHIBaTh B CBOMUX JEHCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aHMMOJCHCTBHS
Jr0/IeH C pa3HBIMHU YOEKACHUSMH, KyJIbTYPHBIMU LIEGHHOCTSIMU U COLMAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B TMPOILECCE COBMECTHOTO BBINOJHEHHS Yy4YEOHBIX,
[I03HABATEJIBHBIX M HCCIEAOBATENBCKUX 337a4, YBaXKUTEIBHOIO OTHOLICHHWS K MHEHMIO OINIIOHEHTOB
MIpH 00CYXICHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOW TPaKTAHCKOW HICHTHYHOCTH, IMAaTPUOTH3MA, YBAKCHHS K
CBOEMY HapoJly, 4yBCTBa OTBETCTBEHHOCTH Iepes PoauHo, roplocTu 3a cBOil Kpaii, cBoro Ponuny,
CBOM S3BIK U KYJIBTYPY, IPOILIOE U HACTOAILEE MHOIOHALIMOHAIILHOIO Hapoja Poccnu;

LIEHHOCTHOE OTHOUIEHHE K IPUPOJHOMY HACIEAMIO U MaMSITHUKAM IMPHUPOAbI, JOCTHKEHHUSIM
Poccun B Hayke, CKyCCTBE, CIOPTE, TEXHOJIOTUSIX, TPYE;



CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUHCKUX YYEHBIX B CTAHOBJICHHWE U pPa3BUTHE OHOJIOTHH,
MMOHMMAaHUS 3HaYeHUSI OMOJIOTUU B TMO3HAHWW 3aKOHOB MPHUPOJBI, B KH3HU YEIOBEKA U COBPEMEHHOTO
00I11eCTBA;

uaenHas yoexx 1I€EHHOCTh, TOTOBHOCTD K CIIYKEHUIO0 U 3anuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €T0
cynp0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO TIOBEICHHS;

CIIOCOOHOCTh OLIEHUBATh CHUTYAIlMI0 M NMPUHUMATh OCO3HAHHbBIE PEUICHHs, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJHUTENSM, CO3JaHHI0 CEMbHM HA OCHOBE OCO3HAHHOTO
MIPUHATHS LEHHOCTEN CEMEUHOM KU3HU B COOTBETCTBUHU C TPaAULIMAMU Hapo10B Poccuu;

4) 3cTEeTUYECKOT0 BOCTIUTAHMS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHUH;

IMOHUMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUS AKUBOM NIPUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BHJIaX UCKYCCTBA, CTPEMJICHUE IMPOSIBIATH KauecTBa
TBOPYECKOM JINUHOCTH;

5) ¢pusnueckoro BocnuTaHus, GOPMUPOBAHUS KYJIbTYPbI 310POBbS M IMOIMOHAJIBHOIO
0J1aronoJryyms:

MOHMMAaHWE W peaiu3alus 370poBoro u Oe3omacHoro obpasa KHU3HU (3I0pPOBOE TMUTAHUE,
COONIOZICHHE TUTHCHHYECKUX MPAaBWII M HOPM, COANaHCHUPOBAHHBIM PEXHUM 3aHATUH M OTABIXA,
perymnsipHasi (pu3nyeckasi akTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (DM3UYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

MOHMMAaHHE [EHHOCTU MPAaBUJI WHANBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOr0 MOBEACHHUS B
CUTYAIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HH JIIOJIEH;

OCO3HaHUE TIOCIICJICTBUM M HENPUATHS BPEAHBIX TMPUBBIUEK (YHOTPEOICHHUS aJKOTOJIS,
HapKOTUKOB, KypEHUs);

6) TpyaoBOro BOCIUTAHUSA:

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10JI00ue;

TOTOBHOCTh K AKTHBHOM JI€ATETHHOCTH TEXHOJOTHYECKONW M COIMAIbHOW HaNpaBlIeHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIIOIHSTH TAKyIO IS TEbHOCTD;

HWHTEpEC K pasnu4HbIM cdepaMm NpoPecCHOHANbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOpP OyayIieii mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHHIO H CAMOOOPA30BAHUIO HA TIPOTSHKCHUH BCEH KHU3HU;

7) IKOJI0OTM4eCKOro BOCIIMTAHUS:

9KOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHE K MPUPO/IE KaK UCTOYHUKY KH3HU Ha 3emiie, OCHOBE
€€ CylIEeCTBOBaHUS;

TOBBIIICHUE YPOBHSI SKOJIOTHYECKOMN KYJIBTYPhI: IPUOOPETEHHUE OMBbITA TUTAHUPOBAHUS TTOCTYIIKOB
Y OLICHKH UX BO3MOXHBIX ITOCJIEICTBHUI 111 OKPYIKAOIIEH Cpebl;

OCO3HaHHUE T100aTbHOI0 XapaKTepa KOJOTHUYECKUX MPOoOieM U MyTel X peleHus;

CIIOCOOHOCTh HCITIOJIB30BaTh MPUOOpETacMble MPU U3YYCHUH OWOJOTHH 3HAHUS M YMCHHS MPH
pelieHuu MpooJieM, CBSI3aHHBIX C PalMOHAIBHBIM MPHUPOJONOIB30BAHUEM (COOJIO/IEHUE TPABUII
MOBEJICHUsI B IIPUPOJIE, HAMNPABICHHBIX HA COXPAaHEHHE PAaBHOBECHS B SKOCHCTEMAX, OXPaHy BHJIOB,
IKOCHUCTEM, Onochepsl);

AKTUBHOE HENPUSITUE JCHUCTBUM, MPUHOCIUIUX BPEA OKPYXKAIOUIEH NPUPOJHOU CPENE, YMEHUE
MIPOTHO3UPOBATh HEOJIATONPHUSATHBIE AKOJIOTHYECKUE TMOCICACTBUS MPEANPUHUMAEMBIX JEUCTBUU U
MPEA0TBPAIATh UX;



HaJM4Yhe Pa3BUTOTO OSKOJIOTMYECKOTO MBIIUICHHUS, OSKOJIOTHYECKOH KYJIbTYpBI, OIbITa
JeSITeIbHOCTH SKOJIOTHYECKON HalpaBIeHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMH B TIO3HABATEIIbHOM,
KOMMYHUKAaTHBHON M COLIMAIBHON MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B NMPAKTHUECKOW ACATEITHHOCTH
HKOJIOTUYECKOI HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA

c(OPMHPOBAHHOCTE MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOH MPaKTHUKH, OCHOBAHHOT'O Ha JTHAJIOTE KYJIbTYp, CIOCOOCTBYIONIETO OCO3HAHUIO
CBOETO MeCTa B IMOJIUKYJIBTYPHOM MHpE;

COBEpIICHCTBOBAHNE SI3BIKOBOM M YHTATENbCKOW KYJIBTyphl KaK CpPEACTBA B3aWMOACHCTBHS
MEX]y JTI0/IbMHU M [TO3HAHUS MHPA;

NMOHMMaHue cnenuduku OWONOTMM Kak HayKd, OCO3HaHUS €€ pond B (OPMHPOBAHUU
PaIMOHATFHOTO HAyYHOTO MBINIJICHHS, CO3aHNH [EJIOCTHOTO TIPEACTABICHUS 00 OKpPYIKAIOIIEeM MHUPE
Kak O €IMHCTBE NPHPOJBI, YEeJIOBEKa M OOIIECTBA, B MO3HAHUHM MPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHr: mpoodIeM COXpaHEHUs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU I COBPEMEHHOM IIMBHIIM3AIMN: 00eCTIeueHUs] HOBOTO
YPOBHSI Pa3BUTUS MEAWIUHBI, CO3JAHHE TIEPCIEKTUBHBIX OMOTEXHOJOTHHA, CHOCOOHBIX pelaTh
pecypcHbIe TpoOIeMBbl pa3BUTHS YEIOBEYECTBA, TOUCKA MTyTEH BBIXOA U3 TIIO0AIBHBIX AKOJIOTHIECKUX
npobiemM M obecriedyeHus] Mepexona K yCTOHUMBOMY DPa3BUTHIO, PALMOHAIBHOMY HCIOJIb30BAHUIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B TIIOJIyY€HUHM OWOJIOTUYECKAX 3HAHWHA B IENAX TOBBIMICHHUS OOIIei
KYyJIBTYPBbI, €CTECTBEHHO-HAYYHOH I'PAaMOTHOCTH, KaK COCTaBHON 4acTH (PyHKIMOHAIBHON IrPaMOTHOCTH
oOyyaromuxcs, GopMUPYEMOil TPU N3y4EeHUHN OUOJIOTHH;

MOHMMaHWE CYIIHOCTH METOJOB IIO3HAHMSA, HCIOIb3YeMbIX B €CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HCIIONIb30BATh IOTydaeMble 3HAHUS JIJISl aHaJH3a M OOBSICHEHHS SIBIICHUH OKPYKAFOIIETO
MHpa U MPOUCXOISNIMX B HEM M3MEHEHHH, YMEHHE JieNlaTh OOOCHOBAHHBIC 3aKJIIOYEHHUS HA OCHOBE
Hay4HbIX ()aKTOB M UMEIOIUXCA JAHHBIX C LEJbIO MOMYyYSHHS JJOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO UCIIOIB30BaTh OMOJIOTUYECKUE 3HAHUS JJISl pEIIeHUs PodJieM B
peabHBIX KU3HEHHBIX CHTYaIINsX;

OCO3HAaHHE IEHHOCTH HAy4YHOW MIEATENHOCTH, TOTOBHOCTH OCYIIECTBISTH MPOEKTHYIO H
HCCIIEI0BATENLCKYIO JIeATeIbHOCTh MHUBUIyaJIbHO U B TPYTIIIE;

TOTOBHOCTb U CITIOCOOHOCTDH K HETIPEPhIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTYYSHHIO HOBBIX 3HaHUI 110 OMOJIOTHH B COOTBETCTBHUH C )KMU3HEHHBIMHU TIOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIBTATDI

MeranpenMeTHble pe3ybTaThl OCBOCHMSI ydeOHOro mpenmera «buonorus» BKIIOYAOT:
3HaYMMble  UIi  (QOPMHUPOBAHMS  MHPOBO33PEHHUS  OOYYAIOUIMXCA  MEKAMCUUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOIIEHAYYHbIC MOHITHS, OTPAXKAIOIIKE IEIOCTHOCTh HAYYHOH KapTUHBI MHUpa U
cnenn UKy METOIOB IIO3HAHMSI, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SBIICHHE,
NpoIIeCC, CHUCTEMa, HaydHBbId (aKkT, NPHUHLUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
ucclieIoBaHNe, HaOI0ICHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHX), YHUBEpCallbHbIe YueOHbIE NeicTBUS
(mo3HaBaTenbHBIE, KOMMYHUKAaTHUBHBIC, pETYJIATHBHBIE), oOecrmeuuBaromue  (GOpMHPOBAHUE
(YHKIIMOHATTBHOH TPAaMOTHOCTH ¥ COIHAIBHOW KOMIETCHIMH OOYYaroIuXcs, CHOCOOHOCTh
00ydJarolmMXcs HCIOJIb30BaTh OCBOCHHBIC MEXIUCLUUILIMHAPHBIC, MHPOBO33PEHUYECKHUE 3HAHUS U
YHHUBEpCaJIbHbIE YUeOHbIE IEHCTBHS B IO3HABATEIBHOM U COLMAILHON TPAKTHKE.

MertarnpeaMeTHble pe3yIbTaThl OCBOSHHS MPOTPAaMMBI CPETHETO 001Iero 00pa3oBaHus TOJIKHBI
OTpaXKaTh:

OBJj1aieHNe YHHUBEPCATBLHBIMH Y4e0HBIMH MO3HABATEILHBIMH /ICHCTBUSIMH:

1) 6a3oBble JIOTHYECKHUE TeCTBHS:

CaMOCTOSITENIbHO  ()OPMYJIMPOBATh M aKTyaJIM3UpOBaTh MpOOJieMy, paccMarpuBaTh —e¢
BCECTOPOHHE;



UCIIONB30BaTh MPU OCBOCHHWU 3HAHWUW TPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaIu3a, CHHTE3a,
CpaBHEHMsI, KIacCUpUKAIMU, 0000IIeHNS), PACKPBIBATE CMBICT OMOJIOTMYECKUX MOHATUH (BBIICIATH
UX XapaKTepHbIE PU3HAKHU, YCTAHABIMBATD CBS3U C IPYTUMHU MOHATHIMH);

OTIPENIENIATH LENH JIEITSITFHOCTH, 3a/1aBasi MapaMeTphl M KPUTEPHU UX JOCTHKEHHS, COOTHOCHUTH
PE3yNbTaThI JEATEIBHOCTH C MOCTABIEHHBIMHU LIETISIMU;

UCIOJIb30BaTh OMOIOTHYECKUE TIOHATHS U1l OOBsICHEHUS (PAKTOB U SBJICHHUH KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKHE DPACCYKACHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, 10 aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PAcCMaTPUBAEMBIX SBICHUSX, (OPMYyIHpOBaTH BHIBOIBI U
3aKJIIOYEHUS;

NPUMEHATh CXEMHO-MOJIENIbHBIE CpEJCTBA JJIs MPEICTABICHHUs CYIIECTBEHHBIX CBs3ell U
OTHOIICHUHA B HW3yYaeMbIX OHOJOTHUECKHMX OOBEKTaX, a TaKkKe NPOTHBOPEUYHMI pa3sHOTO poAa,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

paspabarbpiBaTh IUIAH pEHICHHs MpPOOJIEeMbl C YYETOM aHalu3a MMEIOIIUXCS MaTepuaibHBIX U
HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBHI B ICATEIBHOCTD, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OIICHUBATh
PUCKH ITOCIIEACTBUH IS TEILHOCTH;

KOOPIUHUPOBAaTh U  BBHINOJHATH pPabOTy B  YCIOBUAX pPEATbHOTO, BHUPTYyaJlbHOTO U
KOMOHMHHUPOBAaHHOT'O B3aUMOJICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE PU PEIICHUH KU3HEHHBIX POOIEeM.

2) 6a30BbI€e HCCJIEN0BATENbCKHE TeHCTBUSI:

BJa/IeTh HAaBbIKAMHU Y4YeOHO-HCCIEAOBATEIbCKOM U MPOEKTHON NeATeIbHOCTH, HaBBIKAMU
paspernieHus npooiieM, CHOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/10B PELLICHHS
MPAKTUYECKHX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOAOB IIO3HAHUS;

WCTOJNB30BATh PA3NWYHBIE BUABI JCATENBHOCTH 110 TIOJTYYCHHIO HOBOTO 3HAHHUSA, €ro
HHTEPIIPETALMH, TPEOOPa30BAHUIO U IPUMEHEHHIO B yU€OHBIX CUTYalUsIX, B TOM YHCIIE TIPU CO3JaHUU
yUeOHBIX M COIIMATIBHBIX IPOEKTOB;

(¢bopMHpOBATh HAayYHBIH THUI MBIIUICHHS, BJIAJAETh HAYYHOH TEPMUHOJOTHEH, KIHOYEBBIMH
MOHATUSIMHU U METOIAMU;

CTaBUTh MU (POPMYIHpPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTENbHON JCATEIBHOCTH H
KU3HEHHBIX CUTYaIUsX;

BBISIBJIAATH IPUYMHHO-CIIEICTBEHHBIE CBSA3M M aKTYaJIM3UpPOBATh 33/1a4y, BBIIBUTaTh TUIIOTE3Y €&
peleHus, HaXOAUTh apryMEHTHI Ul OKa3aTelIhCTBa CBOMX YTBEPXKACHWH, 3a/1aBaTh IMapaMeTphl H
KPUTEPUHU PELLIECHUS;

aHAIM3UPOBATh MOJTYUYEHHBIC B XOJI€ PEIICHUS 3aa4l PE3yJIbTaThl, KPUTUUECKH OLIEHUBATH UX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYaIlHsIM, OLEHHBATh IPUOOPETEHHBIHN OIBIT;

OCYHIECTBJISATh LIE€JICHANPABICHHBI MOMCK IIEpEeHOca CPEACTB U CHOCOOOB JIEHCTBUS B
npodeccuoHaNbHYI0 Cpeny;

yYMETh NEPEHOCUTh 3HAHUS B I03HABATEIBHYIO U MPAKTHYECKYIO 00JIaCTH KU3HEACATEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIE UJEH, IIPeIaraTh OPUTMHAIbHBIE MTOIXO0/Ibl U PEIIEHUs, CTABUTH MPOOIEMbI U
3a/1a4d, JOMYCKAaIOIUe allbTEePHATUBHBIE PEIICHHUS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX HH(pOpMaIuK (TeKcTe y4eOHOTo Mocoous, HayqHO-
MOMYJISIPHON JTUTEpaType, OMOJOTHYECKUX CIOBapsAX U CIPAaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX,
B lHTepHeTe), aHanu3upoBaTh UHPOPMALIMIO PA3ITUYHBIX BUJIOB U (POPM MPE/ICTABICHUS, KPUTUYECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dbopMynHpOBaTh 3ampoOChl M MPHUMEHSATh pa3WYHbIE METOJAbl TPU TOMCKE H 0TOOpe
O1oI0rMYecKoi HHpOpMaIUi, HEOOXOIMMOM JIIsl BHITTOJIHEHUS! YUEOHbIX 3a/1a4;



npuoOpeTaTh  OMBIT  HCIHOJIB30BaHUSA  HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX — TEXHOJOTHH,
COBEPUIECHCTBOBATH KyJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3JIUYHbBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BRIOMPATh ONTHUMAIBHYIO (POpPMY MpeIcTaBIeHHs OMOoI0rnYeckoi HHopMaIum
(cxeMbl, rpaduKH, TUarpaMmbl, TaOIUIII, PUCYHKHU U JIPYTOE);

HCIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IPU paboTe ¢ OMoIOorndYeckoil mHpopMaIuei:
MPUMEHATh XUMUYECKHE, (PrU3nYecKre 1 MaTeMaTHUeCKUe 3HaK1 U CUMBOJIBI, (hOpMyJIbl, aO0OpeBHaTypYy,
HOMEHKJIATypy, UCIIOJIB30BAThH M MPE0OPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIIATHOCTH;

BJIJIETh HAaBBIKAMU PACIIO3HABAHMS U 3aIIUTHl MHPOpMAIMK, UHOOPMALIMOHHONW 6€30MacHOCTH
JUYHOCTH.

OBiaeHne YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHM J€HCTBUSIMU:

1) o0menue:

OCYIIECTBIISATh KOMMYHHUKALIMU BO BCeX cdepax >KU3HU, aKTUBHO Y4YacTBOBATh B JIMAJOre WM
JUCKYCCHM TIO CYUIIECTBY OOCY»KIAaeMoi TeMbl (YMEHHE 33JaBaTh BOMPOCHI, BHICKA3bIBATH CYXKIACHUS
OTHOCHTEJILHO BBITNIOJIHEHMSI IPEIaraéMou 3aJaui, y4UThIBaTh UHTEPECHI U COINIACOBAaHHOCTD IMO3ULIUN
JNPYTUX YYaCTHUKOB JIMAJIOra WU IUCKYCCHUH);

pacno3HaBaTh HEBEpOAJbHBIE CPEACTBA OOIEHUS, MOHUMATh 3HAUYEHUE COLMAJIbHBIX 3HAKOB,
MPEANOChUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTyallud, yMETb CMSr4aTh KOH(DIUKTBI U BECTH
IIEPETOBOPBHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOaMM OOLICHMS W B3aWMOJICHCTBHUS, IOHUMATh HAMEPEHHs IPYTHX
JIOAEH, IPOSBIATH YBAXKHUTEIbHOE OTHOIIEHHUE K COOECETHUKY U B KOPPEKTHOU hopme hopMyupoBath
CBOM BO3PaXECHHUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTb CBOK TOUKY 3PEHUs C UCIOIb30BAHUEM SI3BIKOBBIX CPEACTB.

2) coBMeCTHas 1eSITeJIbHOCTD:

MMOHUMATh U HCTI0JIb30BaTh IPEUMYILIECTBa KOMaHHOW U MHIUBUIYaIbHON pabOThI NP PELLICHUN
OMOJIOTUYECKOW MpoOJieMbl, OOOCHOBBIBATH HEOOXOJUMOCTh MPUMEHEHHUs TPYNNOBBIX (HOpM
B3aMMO/ICHCTBUS NIPU pelIeHNH yueOHOH 3a1a4H;

BbIOMpAaTh TEMAaTHUKy W METOJIbl COBMECTHBIX NEHCTBUH C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH KaK/10T0 4jieHa KOJUIEKTHBA;

MPUHUMATD 1I€JTU COBMECTHOM AESITeNbHOCTH, OPTraHN30BBIBATh U KOOPAUHUPOBATH JIEHCTBUS T10
e€ JOCTI)KEHHIO: COCTaBJIATh IUIaH NEHCTBUI, pacnpelnessiTh poJid ¢ Y4€TOM MHEHHH YYacCTHHMKOB,
00CyKJaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)J0r0 YYaCTHMKA KOMaHJbl B OOIIMH pe3yibTaT Mo
pa3pabOTaHHBIM KPUTEPHSIM,

mpenjaraTb HOBBIE TPOEKTHI, OICHUBATh HWJEH C TMO3WIUU HOBU3HBI, OPUTHHAIHHOCTH,
MIPAaKTUYECKON 3HAaYMMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETMYECKOE MOBEJACHUE B PA3NIMYHBIX CUTYaLUSX, MPOSIBISTH
TBOPYECTBO U BOOOPAKEHUE, ObITh HMHUIIUATUBHBIM.

OBiageHne yHMBEPCAJIbHBIMH PeryJsiTUBHBIMU 1€ CTBUAMM:

1) camoopranusanus:

WCTIOJIB30BaTh OMOJIOTHYECKHIE 3HAHUS [T BBISIBJICHUS MTPOOJIEM U X PEIICHHS B KU3HEHHBIX U
y4eOHBIX CUTyalUsX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHUU 1IEJIeBbIE U CMBICIOBBIE YCTAaHOBKHM B CBOUX
NEUCTBUSAX M IOCTYIIKax I10 OTHOUIEHMIO K YXMBOM IpPHUPOJE, CBOEMY 3J0POBBIO M 3/I0POBBIO
OKpYKaroIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATH [103HABATEIbHYIO I€ATEIbHOCTD, BBIBIATH IPOOJIEMBI, CTABUTD
1 (GopMyIUPOBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON ACSITEIFHOCTU U )KU3HEHHBIX CUTYAIIHSIX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUS MpoOIeMbl € YYETOM MMEIOUIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEAIOUTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;



paciMpATh paMKU y4eOHOro IpeiMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHHIH;

JienaTh OCO3HAHHBIN BBIOODP, aprYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHUIO W TPOSBICHHUIO IMUPOKOW JPYIWIMH B Ppa3HBIX 001acTsIX
3HaHUi, MOCTOSIHHO MOBBIIIATE CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OILIEHKY HOBBIM CHTYyalMsM, BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh, OIICHHUBATh
COOTBETCTBHUE PE3YyJIHTATOB LIEIISIM;

BJIAJCTh HAaBBIKAMU I103HABATEIbHON peQUIEKCHH KaK OCO3HAHHUS COBEpLIAEMBIX NEHCTBUH U
MBICIMTEIBHBIX MPOIECCOB, UX PE3yIbTATOB M OCHOBAHHM, MCIOIb30BATh MPUEMBI pedaeKcuu s
OLIEHKU CHUTYalllH, BHIOOPA BEPHOTO PEIICHHS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHHUS TI0 UX CHIDKEHHIO,

MPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAJIN3€E PE3YJIbTAaTOB JESTEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

MPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U @pTYMEHTHI IPYTHUX MPH aHAIN3E PE3YIbTAaTOB JCSTEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OMIMOKY;

pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JPYTOro YeloBeKa.

HNPEJMETHBIE PE3YJIbTATBI

[Ipenmetnbie pe3ynbraThl OcBoeHMss mporpamMmbl COO mo Ouonormu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuuieckue i yaeOHoro npeamera «buonorusy HaydHble 3HaHUSL, YMEHHS U CIIOCOOBI
JeUCTBUI IO OCBOEHMIO, MHTEpIpETAalMy M IpeoOpa3oBaHUI0 3HAHUM, BHUIbI JEATEIBHOCTH IO
MOJIyYEHUIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHMM B Pa3iIMYHBIX yUYEOHBIX CUTYyallUsX, a TaKXkKe B
peabHBIX KU3HEHHBIX CHTYallUsX, CBSI3aHHBIX ¢ Ononorueil. B mporpamMme npenMeTHbIE pe3yIbTaThl
MPEJICTABIICHBI 110 TOJIaM O0YYEHHUSI.

[IpenmeTHble pe3ynbTaThl OCBOCHMs ydeOHoOro mnpeamera «buonorus» ¢ 10 knacce NOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecTeé W pOJIM OHMOJIOTUM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUY COBPEMEHHOI €CTeCTBEHHO-HAyYHOW KAPTHHBI MUpa U HAYYHOTO
MHUPOBO33PEHUS, O BKJIAJ€ POCCUHCKUX U 3apyOexHbIX YUEHBIX-OMOJIOrOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHATILHON TPAMOTHOCTH Y€JIOBEKA JJISl PEIIeHUS )KU3HEHHBIX 33/a4;

YMEHHE PACKPBIBAaTh COJEpKaHWE OWOJIIOTMYECKUX TEPMHHOB M TIOHSATHHA: XU3Hb, KIIETKA,
OpraHus3M, MeTabojau3M (O0OMEH BELIECTB M IMpPEBpAIlEHHE SHEPruu), roMeocTa3 (CaMOperyJsius),
YPOBHEBasi OpraHM3aLUs )KUBBIX CHUCTEM, CAMOBOCIIPOM3BEACHUE (PENPOIYKIIHS), HACIEICTBEHHOCTb,
M3MEHYHBOCTb, POCT U PAa3BUTHE;

YMEHHE u3JaraTh OWOJIOTHYECKHE TEOpuH (KJIETOYHas, XPOMOCOMHAs, MYTallMOHHA,
LEHTpaJIbHas JIorTMa MOJIEKyJIapHOW O6uonorun), 3akoHsl (I'. Menaens, T. Moprana, H. 1. BaBunosa)
n ydeHHs (O LEHTpaX MHOrooOpas3us M MPOUCXOXKIEHMs KynbTypHbIX pacteHuidt H. V. BaBuioBa),
OIIpeNIeNIATh TPAHULIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

YMEHHUE BIIaJIETh METOJJaMH HAYYHOTO MO3HAHUS B OMOJIOTHMU: HAOIIOJCHUE U ONMCAHUE KUBBIX
CHCTEM, TIPOIIECCOB W SBIICHWIA, OpPTraHM3alUsl M TIPOBEICHHE OHOJOTHYECKOTO SKCIEPUMEHTA,
BBIJIBU)KEHUE TUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXy HCCIEeIyeMbIMH BEIMYMHAMM, OOBSICHEHUE
MOJIyYEHHBIX Pe3yJIbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTUHN, TEOPUN U 3aKOHOB, YMEHHUE J€1aTh
BBIBO/Ibl HA OCHOBAHHMH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NPU3HAKA BHPYCOB, KJIETOK IPOKAPHOT W DYKAapHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, OCOOCHHOCTH IPOLECCOB: OOMEHa BELIECTB U
NpEeBpallleHUs] PHEPIUU B KJETKe, (OTOCHHTE3a, IUIACTMYECKOIO0 M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MEi03a, OIIOJOTBOPEHHs, Pa3MHOXKCHHS, WHAMBUIYAIbHOTO DPAa3BUTHUS
opraHu3ma (OHTOTEHE3);



yYMEHHE MPUMEHSTh MOTy4YEeHHbIE 3HAHUS AJ11 00bSICHEHUSI OMOJIOTUYECKUX MPOIIECCOB U SABICHUH,
JUISL TIPUHATHUS IPAKTUYECKUX PEICHUH B MOBCEIHEBHOM )KU3HHU C 11eJIbI0 oOecrieueHust 6€30MacHOCTH
CBOETO 3JI0POBBSI M 3J0POBBSI OKPY)KAIOLIUX JIO/EH, COONIOJCHUS HOPM TI'PaMOTHOTO TOBEICHUS B
OKpY’KaloIIe TMPUPOIHON cpene, TOHUMAHWE HEOOXOJAMMOCTH WCIIONB30BAHUS JTOCTHKCHHUI
COBPEMEHHOM OMOJIOTHU ¥ OMOTEXHOJIOTUH /ISl palliOHAILHOTO MPUPOIONOIb30BAHMUS,

YMEHHUE pelaTh 3JIEMEHTapHble TeHeTHYECKUE 3aJ]auil Ha MOHO- U JUTMOPUIHOE CKpELIMBaHuUE,
CIIETIJICHHOE HACJIEJJOBAHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHHS UIS IMpEICKa3aHUs
HaCIJIeZIOBaHU PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIIIOJIIHATH Ta00OpaTOpHBIE U MpaKTHYeCKue paboThl, COOMI0AATh MpaBuia Mpu padboTe ¢
y4eOHBIM U JJaOOpaTOPHBIM 00OPYJOBAHUEM;

YMEHHE KpPUTHYECKH OIEHUBATh M WHTEPIPETUPOBATh WHPOPMALUIO OHOIOTHYECKOTO
CoJIepKaHusl, BKIFOYAIONIYIO IICEBIOHAYYHbBIC 3HAHHS U3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBA MacCOBOM
nH(pOpMaliY, HAYYHO-TIOMYJIIPHbIE MaTepUalbl), STHYECKHUE aCIIeKThl COBPEMEHHBIX HCCIIEIOBAaHUIl B
O6uoJIOruu, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/IaBaTh COOCTBEHHBIC MMCHMEHHBIE M YCTHBIC COOOIICHHUS, 000011ast OMOIOTHIECKYIO
WHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HUCIIOIH30BATh OHATHIHBIN anmapaT OMOJIOTHH.

[IpenMeTrHbie pe3yibTaThl OCBOCHUS yueOHOro mpeamera «buonorus» ¢ 11 knacce HOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecCTeé W pOJIM OHMOJIOTUHM B CHUCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUY COBPEMEHHOI €CTeCTBEHHO-HAyYHOW KAPTHHBI MUPa U HAYYHOTO
MHPOBO33PEHHUS, O BKJIaJleé POCCUHCKUX M 3apyOeKHBIX Y4EHBIX-OHMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHATILHON IPAMOTHOCTH Y€JIOBEKA JJISl PEIICHUS )KU3HEHHBIX 33/a4;

YMEHHE DPACKPBIBATh COJCpPKAHWE OHMOJIOTWYECKHX TEPMHUHOB W TMOHATHH: BUJ, MOIYJISALUS,
reHo(oH/, IBOJIIOLNSA, ABMXKYIIME CUIbl ((PAKTOphI) 3BOJIOLUH, NMPUCIOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa30BaHue, IKOJIOrHYecKue (akToOpbl, IKOCHCTEMA, MPOJIYLEHTbI, KOHCYMEHTHI, PEIyLIeHTHI,
LeNH MUTaHus, SKOJIorn4yeckas mupaMuaa, buoreoneHos, 6nocdepa;

YMEHHUE u3JlaraTh OMoJIoruyeckre Teopun (BomtoronHas Teopus Y. JlapBuHa, CHHTETHUYECKAs
TEOpHs IBOJIIOLIMN), 3aKOHBI M 3aKOHOMEpPHOCTH (3apoabliiieBoro cxoactsa K. M. bapa, yepenoBanus
TJIABHBIX HampaBieHui u myTeit spomonnn A. H. CeBeprioBa, yuenus o 6uocdepe B. U. Bepnanckoro),
OTIpEAEISATh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHHUE BIIaJIeTh METOJJaMH HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOJCHUE U ONMCAHUE KUBBIX
CHCTEM, TIPOLIECCOB W SBIICHWI, OpPTraHM3alUsl M TIPOBEICHHE OHOJOTHYECKOTO SKCIEPUMEHTA,
BBIIBIDKEHHE THIOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXY UCCIIEyeMbIMU BEIHMYMHAMU, OOBSICHEHHE
MOJIyYE€HHBIX PE3yJIbTaTOB, HUCIOIH30BAaHHBIX HAYYHBIX MOHATHUN, TEOPUN U 3aKOHOB, YMEHHE JIeaTh
BBIBO/Ibl HA OCHOBAHHMHM MOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJIEIATh CYIIECTBEHHBIC MPHU3HAKH CTPOCHHSI OMOJIOTHYECKUX OOBEKTOB: BHUJIOB,
MOMYJISHHI, MPOIYLIEHTOB, KOHCYMEHTOB, PEAYyLEHTOB, OMOr€OlIEHO30B U 3KOCHUCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACJIEICTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro  O0TOOpa,  BHI000Pa30BaHMS,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB, JEUCTBHUS HKOJOTHMUECKUX (PAKTOPOB HA OPraHU3MBI, MEPEeHOCa
BEIIECTB W IOTOKAa JHEPTMU B JKOCHUCTEMaX, AHTPOIOTCHHBIX W3MEHEHHH B JKOCHUCTEMax CBOEH
MECTHOCTH, KPyrOBOPOTa BEIIECTB U OMOTEOXMMHUYECKUX ITUKIIOB B OHMocdepe;

yMEHHE MPUMEHSTh MOJTyUYeHHbIE 3HAHUS AJ11 00bACHEHUSI OMOJIOTUYECKUX MPOIIECCOB U SABICHUH,
JUISL TIPUHATUS IPAKTUYECKUX PEICHUH B MOBCEIHEBHOM )KU3HHU C 1IeJIbI0 oOecrieueHust 6€301acHOCTH
CBOETO 3JI0POBBSI M 30POBBSI OKPY>KAIOLINX JIO/CH, COONIOJCHUS HOPM TI'PaMOTHOTO IOBEICHUS B
OKpY’KaOIIe TMPUPOIHON cpene, MNOHMMAHWE HEOOXOJAMMOCTH HCIIONB30BAHUS JTOCTHKCHHI
COBPEMEHHOM OMOJIOTHH JIsl PALlMOHAIIBHOTO MPUPOIOTIONbH30BAHMS;

YMEHHUE pelaTh 3JIeMeHTapHble OMOJIOTHUECKUE 3a/1a4M, COCTABIATh CXEMbI IIEPEHOCA BEIIECTB
Y DHEPTUHU B dKOocHUCcTeMax (L[eNU MUTaHuUs);



YMEHHUE BBITIOJHATH JJAOOPATOPHBIE U MPAKTHUECKUE pabOThI, COOJIIOIATH MPaBHiIa IPU PadoTe C
y4eOHBIM U JJaOOpaTOPHBIM 000PYJOBAHUEM;

YMEHHE KPUTHYECKH OIEHMBATh M HHTEPIPETUPOBATh WHPOPMALUIO OHOIOTHYECKOTO
COJIep KaHusl, BKIFOYAIOMIYIO IICEBIOHAYYHbBIE 3HAHHS U3 PA3IMYHBIX HCTOYHUKOB (CPEICTBA MacCOBOM
WHpOpMAIINY, HAYYHO-TIOMYJISIPHBIE MaTepHalibl), PACCMATPHUBATH TJIOOAIBHBIC SKOJIOTHYCCKHE
po6JIEeMBI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOILEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO3/IaBaTh COOCTBEHHBIC MMCHMEHHBIE M YCTHBIE COOOIICHHUS, 000011ast OMOIOTHIECKYIO
WHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HUCIIOIH30BATh IOHSATHIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Koaniecrso yacon
DJIeKTpOHHbIe (LM (ppPOBbIE)
n/n NPOrpamMMmbl Bcero | Kontpoabnbie | IlpakTnyeckue
o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
but6mmoreka [JOK
1 b 2 0 0.5
HMOJIOTHA Kak Hayka https://m.edsoo.ru/7t41¢292
bu6mmoreka [IOK
2 XK 1
WBBIE€ CUCTEMBI M KX OpTaHU3aIlHs 0 0 https:/m.edsoo ru/7fA1c292
3 XHUMHUYECKHUH COCTaB U CTPOEHHUE KIETKHU 8 1 1 bubmorexa HOK
p https://m.edsoo.ru/7f41¢292
but6mmoreka [JOK
4 XK 6 0 0
HBHEACATEILHOCTE [ICTKH https://m.edsoo.ru/7t41¢292
5 PasMHOkKEeHME 1 MHIMBUAYAJIbHOE Pa3BUTHE 5 0 | bubnmnorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTS U HIBMEHUHUBOCTH 2 1 15 bubnunoreka [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuusi opranu3MoB. OCHOBBI 4 | 0 but6mmoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7t41¢c292
OBUIEE KOJIMYECTBO YACOB I10 34 3 4
[TPOTPAMME
11 KJIACC
KoaunyecTBO 9acoB DJIeKTPOHHBIE
HaumMeHoBaHuUe pa3/iejioB U TEM
Ne ni/mm Kontpoabnbie | IlpakTuyeckue (uudponbie)
NMPOrpamMMbl Bcero
padoThI paGoThI o0pa3oBaTebHbIE
pecypchl
but6mmoreka [{JOK
1 9 o 9 0 1
BOTIOMHONHAA BHOMOTHA https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 10 1 0.5 bu6muoreka [IOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74

3emie https://m.edsoo.ru/7f41cc74
3 Opranusmsbl ¥ OKpy>Karolas cpeia 5 1 1 bubmmorexa HOK
https://m.edsoo.ru/7f41cc74
but6mmoreka [{JOK
4 Coo0mecTBa ¥ 9KOJOTHIECKUE CHCTEMBI 10 1 0 https:/m.edsoo ru/7f41 cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 2.5
INOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
N KoanecTso yacos Nara DJIEKTPOHHBIE HHPPOBHIE
B Tema YpoKa KOHTpOJILHbIe HpaKTI/I‘leCKHe 06pa30BaTeJ1bele
n/n Bcero U3yYeHus
padoThI padoThI pecypchl
bubnuoreka [JOK
1 buonorus B cucreme Hayk 1 0 0 02.09.2025 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoasl mo3HaHUA KUBOU
npupoasl. [IpakTuyeckas
pabota Ne 1
2 «/crnionp3oBanue 1 0 0.5 bromiorexa HOK
09.09.2025 | https://m.eds00.ru/863¢6122
Pa3ITUYHBIX METOJIOB TIPU
W3YYCHHH OMOJIOTHICCKUX
00BEKTOBY
3 buonornyeckue CUCTEMBI, ) 0 0 bubnuoreka [JOK
MIPOIIECCHI U MX U3yUYCHHE 16.09.2025 | https://m.edsoo.ru/863e6564
4 XUMHYECKUN COCTaB KJICTKH. | 0 0 bubnmoreka [IOK
Bogaa u MuHepansHbie cONu 23.09.2025 | https://m.edsoo.ru/863e674¢e
5 benku. CocTaB u cTpoeHune | 0 0 bubnnorexka [JOK
OcIKOB 30.09.2025 | https://m.edso0.ru/863e6b72



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

DepMeHTBI —
OMOJIOTUYECKUE
KaTaJanu3aTopPhI.
JlabGopaTtopHnas pabota Ne 1

but6mmoreka [{OK

6 «M3ydyeHne KaTaTuTHIECKON 0-5 07.10.2025 | https://m.eds00.ru/863e6b72
AKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHIIasbl UIn
KaTajasbl)»
but6mmoreka [JOK
! YraerozeL. Jmmmzet 0 14.10.2025 | https:/m.edsoo.ru/863e6870
g HyxJienHOBBIE KHCIIOTHI. 0 bubmmoreka [IOK
ATO 21.10.2025 | https://m.edsoo.ru/863e6d5c
Hcropus u meTozsl
9 H3yq§HI/IH KJ'IeTKIf. 0 bubmmorexa HOK
28.10.2025 | https://m.eds0o0.ru/863e6e88
Knerounas teopust
10 Kiietka xak nenoctHas 0
JKHBasi CUCTEMA 11.11.2025
Crpoenue 3yKapruoTHUYECKON
kieTku. JlabopaTopHas
paborta Ne 2 «M3yuenue
CTPOEHUS KJIETOK PACTCHUH, bubmuoreka [JOK
11 YKUBOTHBIX, TPUOOB U 0.5 https://m.eds00.1ru/863e6f0
. 18.11.2025
OaKTepHii o]l MUKPOCKOIIOM https://m.edsoo.ru/863e716¢
Ha TOTOBBIX
MUKpOTIpenaparax u ux
OITHCAHUE)
12 OOMEH BELIECTB WA 0 bu6nuoreka [JOK
MeTaboIn3M 25.11.2025 | https://m.eds00.1ru/863e766¢
bu6mmorexa [IOK
13| @orocmures. Xemocurres 0 02.12.2025 | https://m.edsoo.ru/863e7¢98
14 DHepreTuvecKnii 0OMeH 0 bubmuoreka [JOK



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

09.12.2025 | https://m.edsoo.ru/863¢7aae

JKU3HEHHBIN UK KIETKH.

Jlenenue KiaeTku. MuTo3.

JlaGopatopHnas padora Ne 3

15 <<Ha6iIOILSHI/IC fmTosa B 0.5 bubmiorexa LOK

16.12.2025 | https://m.edsoo.ru/863¢7dc4

KJIETKaX KOHUYMKA KOpEeIlKa

JyKa Ha TOTOBBIX

MHUKpOTIpErapaTax»

16 Buocunres O0enka. Peakims 0 bubnuoreka [JOK
MaTPUYHOTO CUHTE3a 30.12.2025 | https://m.edsoo.ru/863¢796¢

17 Tpancnsmus — OMOCHHTE3 0 bubnuoreka [JOK
Ocika 13.01.2026 | https://m.edsoo.ru/863e796¢

13 Hexknerounsie hopmbl 0 bu6mmoreka [IOK
KU3HU — BUPYCHI 20.01.2026 | https://m.edsoo.ru/863e7540
@DopMBbI pa3MHOKEHUS bubmmorexa LHOK

19 S — 0 27.01.2026 https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubnmoreka [IOK

20| Meitos 0 03.02.2026 | https:/m.edsoo.ru/863¢7f4a
OO6pazoBaHue U pa3BUTHE
MTOJIOBBIX KJICTOK.

OnnoaoTBOpEHHE.
21 Ha60§aTop}II)a;1 pabora Ne 4 0.5 bubamorexa LHOK
10.02.2026 | https://m.edsoo.ru/863e81b6
«M3y4eHue cTpoeHus
IMOJIOBBIX KJICTOK Ha TOTOBBIX
MUKpOTIpenapaTax»

” NuauBuyansHOE pa3BUTHE 0 but6mmoreka [{OK
OpraHU3MOB 17.02.2026 | https://m.edsoo.ru/863e8436
I'enetnka — Hayka o

23 HacneILCTBeHHOzTH u 0 bubmorexa [TOK

24.02.2026 | https://m.edsoo0.ru/863e8612

U3MCEHYUBOCTHU



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

24

3aKOHOMEPHOCTHU
HacJIeI0BaHUs PU3HAKOB.
Monorubpuanoe
CKpeIllMBaHNE

03.03.2026

bu6mmoreka [IOK
https://m.eds00.ru/863e8878

25

Jurudpunxoe
CKpelIuBaHue. 3aKOH
HE3aBUCHMOTO
HaCIIeZIOBaHUSI TPH3HAKOB

10.03.2026

bubmuoreka [JOK
https://m.edsoo.ru/863e89a4

26

CuenuieHHOE HacjaeI0BaHNe
npu3HakoB. JlabopaTopHas
pabota Ne 5 «3yuenue
pe3yIbTaToB
MOHOTHOPHUAHOTO U
JTUTHOPUTHOTO
CKpELIMBaHUA y JPO30(UIIbI
Ha FOTOBBIX
MUKpOIpernapaTax»

0.5

17.03.2026

bu6mmoreka [IOK
https://m.edsoo0.ru/863e&c60

27

T'eneruka noma.
HacnenoBanue npusHaKkos,
CIEMICHHBIX C ITOJIOM

31.03.2026

but6mmoreka [{OK
https://m.edsoo0.ru/863e&c60

28

N3MeHUYNBOCTb.
Henacnencrennas
W3MEHYHBOCTD.
JlaGopaTtopHnas padota Ne 6.
N3yuenue
MOAU(PUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHUE
BApUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOI»

0.5

07.04.2026

bu6nmoreka [IOK
https://m.edsoo.ru/863e&efe

29

HacnencrBennas
U3MEHYHBOCTb.
JIaGopatopHas pabora Ne 7.

0.5

14.04.2026

bubmuoreka [JOK
https://m.edsoo.ru/863e&efe



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

«AHanu3 MyTauuu y
Ipo30(HITBl Ha TOTOBBIX
MUKpOTIpErapaTax»
bubnunoreka [JOK
r 1
30 cHeTika qeropera 0 0 21.04.2026 | https://m.edsoo0.ru/863e8d78
O60061eHue o Teme
31 «HacnencTtBeHHOCTE U 1 1 0 28.04.2026
W3MEHYUBOCTH OPTaHU3MOBY
1 Cenekius Kak HayKa U | 0 0 bubmuorexa [JOK
MpoIIecc 05.05.2026 | https://m.eds00.ru/863e¢9214
M
1 C:ZEHH 1 I:;CZH)KS ot 1 0 0 bubnmoreka [JOK
JICKIIUU PACTECHUH U
P 12.05.2026 | https:/m.edsoo.ru/863¢9214
KUBOTHBIX
14 buorexnonorus kak orpacib 1 1 0 bubnmnorexa [JOK
MPOU3BOJICTBA 19.05.2026 | https://m.edsoo.ru/863e¢9336
OBIIEE KOJIMYECTBO YUACOB 34 3 4
10 [TPOT'PAMME
11 KJIACC
N KoanecTpo 1acos Nara D1eKTPOHHBbIE HH(POBHIE
. Tema ypoka Kontpoubnbie | IIpakTnueckune o0pa3oBaTebHbIE
n/n Bcero U3y4YeHUs
padoThI padoThI pecypcnl
| OBOJIIOLUS U METOILI €6 1 0 0 bu6mmoreka [IOK
W3YYCHHUS https://m.edsoo.ru/863ea20e
nu
| e e . o
pedl https://m.edso0.ru/863e9570
SBOJIIOLIMU
bu6mmorexa [JOK
M 1
3 HIPOIBOTOLIA 0 0 https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e

[TomyAnus kak
JJIEMEHTapHas €ANHULA
BH/IAa U SBOJIIOLIUN.

bu6mmoreka [IOK

4 JlaGoparopras padora N 1 0-5 https://m.eds00.ru/863e99¢c6
«CpaBHeHHE BUJIOB 110
Mop(dororuaeckomy
KPUTEPUIO»
BIDKYIIIAE CHITBI
5 gneMZIIiapHme (hakTOopHI) 0 bubmmoreia LOK
https://m.edsoo.ru/863e9da4
SBOJIIOLIMU
6 EctecTBenHslit 0TOOp U €ro 0 bubnuorexa [IOK
(hopMbI https://m.edsoo.ru/863e9ed0
PesynbTathl 3BOMIONNN:
MPUCTIOCOOTIEHHOCTD
OpPTraHU3MOB U
BHI000pa30BaHue.
7 JIaI(;opaI;opHaﬂ pabota Ne 2 0.5 bubmmorera LIOK
https://m.edsoo.ru/863e9fde
«Omnucanue
MPUCTIOCOOJICHHOCTH
opraHusMa u €€
OTHOCHUTEIILHOTO XapaKTepay
2 Hanpasnenns u nytu 0 bubnuoreka [JOK
MaKpOIBOIIOIUN https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BOMIONINN 0
10 Uctopus xxu3nu Ha 3emiie U 0
METO/Ibl €€ N3YUCHHUS
1 I'unoTe3bl NpoUCXOKICHUS 0 bub6muorexa [IOK
YKU3HH Ha 3eMIie https://m.edsoo.ru/863eaSa6
PasBurue xxu3nm Ha 3emiie bu6mmoreka [JOK
12 0
10 3paM | MepruoiaMm https://m.edsoo.ru/863eabbe
13 OCHOBHBIE dTaIlbl PBOJIIOIINU 0.5 but6mmoreka [IOK



https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

PACTUTCIILHOT'O U JKUBOTHOT'O
mupa. [Ipaktuueckas padbora
Ne 1 «M3yuenue
HCKOIIaEMBIX OCTAaTKOB
pacTeHui U )KUBOTHBIX B

https://m.edsoo.ru/863ea8bc

KOJIICKITHSIX)
14 CoBpeMeHHas cuctema 0 bu6mmoreka [JOK
OpPraHUYECKOTo MHUpa https://m.edsoo.ru/863ea48e
DBOJTIOLIMS YEJIOBEKA bubmuoreka [JOK
15 0
(arTpOTIOTEeHE3) https://m.edsoo.ru/863eac2c
16 JBxymme cuibl (pakTopsl) 0 bubnmuorexa [JOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUU 0
IBOJIIOIMH YEIIOBEKA
UYenoBedeckue pachl U
18 MIPUPOHBIC anaﬁnaunn 0 bubmorexa HOK
https://m.edsoo.ru/863eaca2
YeloBeKa
O06o00meHue mo Teme
19 «BO3HUKHOBEHHE U 0
pa3BUTHE KU3HU HA 3eMIIe»
20 DKOJIOTHS KaK HayKa 0
Cpenpl oOuTaHus 1 bubnmnoreka [JOK
21 0
9KOJIOTHYECKUE (PAKTOPHI https://m.edsoo.ru/863eafec
AbGuoTtnieckue (HakTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdodonoruueckue
” O0COOCHHOCTH PACTCHHI U3 0.5 bubnmoreka [JOK

Pa3HBIX MECT OOUTAHUSY.
JlabopaTtopHas pabota No 4.
«BrnusHue cBera Ha pocT U
pa3BUTHE YEPCHKOB

https://m.edsoo.ru/863eb10e



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

KOJIeyca»

23 buotnueckue GpakTopsl 0 bubmmorexa OK
https://m.edsoo.ru/863eb348
DKOJIOTHYECKHUE
XapaKTePUCTHKU
24 TOTTYJISILIUH. HpaKTI/IiIeCKaSI 0.5
paborta Ne 2 «IToacuér
TUIOTHOCTHU TIOTTY IS
Pa3HBIX BUJOB PACTCHUI»
’5 Coo0mecTBa OPraHu3MOB — 0 bubnuotexa [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
2% DKOJIOTUYECKHNE CUCTEMBI 0 bubmuoreka [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNn
9KOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUJIBI. 0 bubmorexa HOK
. https://m.edsoo.ru/863eb5fa
CBoiicTBa IKOCUCTEM.
Cykueccust
28 [IpupoiHbIE 5KOCUCTEMBI 0
29 AHTpOIIOTE€HHBIE 0
KOCHCTEMBI
30 buocdepa — rnobanpHas 0 bubnuorexa [IOK
IKOCUCTEMa 3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH 0 bubnuorexa [JOK
CYILECTBOBaHMs OuocQepbl https://m.edso0.1ru/863ebd16
1 UYenoseuecTBo B Onochepe 0
3emnn
13 CocymiecTBoBaHUE TPUPOABI 0 bubnmoreka [JOK
Y YeJI0OBeYeCTBa https://m.edsoo.ru/863ebale
34 O06001eHre TeMbI 0



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

«Coo0OrrectBa u

9KOJIOTHYCCKHEC CUCTCMbI»

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHON MPOTPAMMBI

10 KJIACC

Kox
MPOBEPSIEMOT0
pe3yabTara

IIpoBepsieMble peIMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOI
MPOrpaMMBbl CpeHero oo1iero o0pa3oBaHusi

ChopMHpOBaHHOCTH 3HAHWH O MECT€ W PONH OWOJOTHH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUHU COBPEMEHHOI €CTeCTBECHHO-HAYYHOH KapTHHBI MUPA
¥ HAyYHOTO MHPOBO33PEHUS; O BKIAIE POCCUHCKHUX M 3apyOeKHBIX yUEHBIX-OMOJOTOB B
pasButne OMonorny; (GyHKIMOHAIBFHON IPaMOTHOCTH YeNIOBEKA JUIS PEIICHUSI KU3HEHHBIX
3aj1a4

YMeHre pacKpbIBaTh CoAepKaHUe OMOJOTMYECKUX TEPMHUHOB M TOHSATHNA: KU3Hb, KJICTKA,
opranusM; MeTabonu3M (0OMEH BeHmIeCTB U TMpPEBpalllCHWE SHEPruM), TOMEeocTas3
(camoperysiius), YpPOBHEBas OpraHU3alldsl >KUBBIX CHCTEM, CaMOBOCIPOU3BEIECHHE
(penpoayKIsi), HACJIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE

YMeHne uznaraTh OHOJOTHMYECKHME TEOpUHM (KJIETOYHAas, XPOMOCOMHAs, MYyTallMOHHAf),
3akoHsl (. Mengens, T. Moprana, H.W. BaBuioBa) u y4aenus (o eHTpax MHOT00Opasus u
MIPOUCXOXKACHUS KyJIbTypHBIX pactenuid H.M. BaBuiioBa), omnpeaensiTb TIpaHULBl HX
IPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BiaeTh METOJaMH HAYYHOTO MO3HAHHS B OWoJioTHM (HAOJNIOIECHUE W OIHCAHUE
JKUBBIX CHCTEM, MPOIICCCOB W SBIICHMIA; OpraHW3alus ¥ TPOBEICHHE OHOIIOTHYECKOTO
SKCIEPUMEHTA, BBIIBIKCHHUE TMIIOTE3bI; BBIBICHUE 3aBUCHMOCTH MEXIY HCCIIECTyEMBIMU
BEJIMYUHAMHU, OOBSICHEHHE MTOYUYSHHBIX PE3YJIbTaTOB, UCIIOB30BaHHBIX HAyUHBIX ITOHSTUH,
TEOPHH M 3aKOHOB; YMEHHE JEIaTh BEIBOALI HA OCHOBAHNH MOJYYEHHBIX PE3YIHTATOB)

YMeHue BBIICIATh CYLIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKAapUOT U JYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHW3MOB; OCOOCHHOCTH TMpOIlecCOB OOMeHa
BEIIECTB W MPEBpAIllCHUS DJHEPTUH B KJeTKe, (OTOCHHTE3a, IUIACTHYECKOTO |
JHEPreTHYECKOro OOMEHa, XeMOCHHTE3a, MUT03a, Mel03a, OMJIOJJOTBOPEHHS, PA3MHOKEHHS,
MHIUBUAYAILHOIO Pa3BUTHs OpraHu3Ma (OHTOreHE3)

YMeHre TpUMEHSITh TONy4YCHHbIC 3HAHHS s OOBSCHEHUS OHOJIOTHUECKHUX MPOIIECCOB U
SIBIICHUW, JUIS TIPUHSATUS TPAKTUYECKUX PEIICHUH B MOBCEIHEBHON XH3HU B IEAX
obOecrieueHusi 0E30MACHOCTH CBOETO 3/I0POBbS M 3JIOPOBBS  OKPYXKAMOIIUX JTFOJICH,
COOJIFOIEHUS] HOPM T'PaMOTHOTO ITOBEICHUS B OKPY KalolIel MPUPOHOH cpejie; MOHUMaHUe
HEOO0XOJMMOCTH WCTIOJIB30BAHUS JOCTIKEHUH COBPEMEHHOW OMOJIOrMU W OMOTEXHOJIOTHIM
JUISL pAIlMOHAILHOTO IPUPOA0TI0IH30BaAHMS

VYmenne peuratb JBJIEMCHTAPHBIC TCHETHYCCKUE 3aJa4ud Ha MOHO- U I[I/II‘PIGPI/I}Z[HOG
CKpelIMBaHUC, CICIUICHHOC HACJICAOBAHHEC; COCTABJIATH CXCEMbI MOHOI‘I/I6pI/II(HOFO
CKPCIIMBaHUs JJIA IIPCACKAa3aHUA HACJICJOBAHMA IIPU3HAKOB Y OPraHu3MOB

YMeHre BBHINOIHATH JJA0OPATOPHBIC U MpPaKTHUECKHe PabOThI, COONIOAATh MpaBWiIA TPH
paboTe ¢ y4eOHBIM U J1a00PaTOPHBIM 000PYI0BAHHEM

YMeHHe KPUTHYECKH OIEHHUBATh M MHTEPIPETHPOBATH HH(POPMAIIMIO OHOJIOTHYECKOTO
COJIEpKaHHMs, BKJIFOYAIOIIYIO TICEBIOHAYYHbIC 3HAHHUS M3 Pa3IMYHBIX UCTOYHHKOB (CMU,
HAYYHO-TIOMYJISIPHBIE MaTepHajbl); STHYECKHE aCIEKTHl COBPEMEHHBIX HCCIICIOBAHUI B
OHOJIOTHH, MEAUIIMHE, OHOTEXHOJIOTHH

10

YMeHne co3gaBaTh COOCTBEHHBIC ITMCBMEHHBIE M YCTHBIE COOOMEHMs, 0000mas
Ouonornyeckyro HMHQOPMAIMI0 W3 HECKOJBKHX HCTOYHUKOB, TPAMOTHO HCITOJIb30BaTh
MOHATHHHBIN anmapat OMoJIOrHu




11 KJIACC

Kopg
MPoBEPSIEMOro
pe3yiabTara

31

IIpoBepsiemble MpeIMeTHBbIE Pe3y/JbTaThl 0CBOEHHSI OCHOBHO 00pa3oBaTeIbHOI
NPOrpaMMbl Cpe/IHero 0611ero oopa3zoBaHus

CdopMupoBaHHOCTh 3HAHUII O MecTe€ W PONM OMOJOTMH B CHUCTEME HAy4yHOro 3HAaHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MHUpa U
HAYYIHOTO MHPOBO33PEHHS; O BKIIAIE POCCHICKUX U 3apYOEKHBIX YIEHBIX-OHOIIOTOB B Pa3BUTHE
ouosorny; (GYHKIIMOHATIHHON IPAMOTHOCTH YeJIOBEKA JUIS PEIICHHS JKU3HEHHEIX 3a/1a4

VYMeHHe pacKpbiBaTh CO/EpKaHHE OHONOTMYECKHX TEPMUHOB W MOHSTUI: BUI, MOMYJISIHS,
reHO(OHJ, 3BOJIIONHMSA, JBMXKYIIHE CHIBI ((AKTOPBI) 3BOJIOIHMH, MPHUCIIOCOOICHHOCTD
OpraHu3MOB, BHI000pa30BaHHE, JKOJOrMYECKHE (AKTOPhI, SKOCHCTEMA, IPOIYIICHTEHI,
KOHCYMEHTBI, PEAYLECHTHI, IICIIU MUTAHMsI, YKOJIOIHUECKas MUpaMKia, OHoreoreHos, ounocdepa

YMmenue u3jaraThb Ouonornyeckue TEOpUH (3BOITIOITOHHAS Teopust
Y. JlapBuHa, CHHTETHYECKAs] TEOPUS 3BOJIIOIUN), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO
cxonctea K.M. bspa, uepenoBaHus TIJIaBHBIX HampaBleHWH U myTed sBomounu A.H.
Cesep1oBa, yuenus o ouoctepe B.W. BepHaackoro), onpenensTs FpaHULbI UX IPUMEHUMOCTH
K JKUBBIM CHCTEMaM

YMeHue BIaieTh METOJaMH HayYHOTO TIO3HAHUS B OHOIOTHH (HAOIIOICHHE U OTIMCAHUE YKUBBIX
CHICTEM, TIPOIIECCOB U SBICHHUIL; OpTraHU3aIHs 1 IPOBEACHUE ONOIOTHYECKOTO IKCIIEPUMEHTA,
BBIIBIJKEHUE TUIIOTE3bl; BBIABICHHE 3aBUCUMOCTH MEXIY HCCIEAYEMBIMU BEJIUYUHAMU,
OOBSCHEHNE TIONyYCHHBIX PE3yJbTAaTOB, HCIIOJIH30BAHHBIX HAYYHBIX IIOHATHH, TEOpUH H
3aKOHOB; YMEHHE JIeJIaTh BBIBOJIBI HA OCHOBAHUH MOJIYYCHHBIX PE3YJIbTATOB)

yMeHI/Ie BBIACIISITH CyI].ICCTBeHHbIe HpI/ISHaKI/I CTpOGHI/IH 6I/IOHOFI/I‘~ICCKI/IX O6’beKTOBZ BHUJOB,
MOMYJISAUH, TPOMYIEHTOB, KOHCYMEHTOB, PEAYyLEHTOB, OHOTE€OIICHO30B W OSKOCHCTEM;
O0COOCHHOCTH  TIPOIIECCOB  HACJICACTBCHHOW H3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa,
BHI000pa30BaHus, MPUCITOCOOICHHOCTH OPraHU3MOB, IEHCTBHS KOJOTHUECKUX (PaKTOPOB Ha
OpraHU3MBI, IEPEHOCA BEIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX, AaHTPOITOT€HHBIX U3MEHEHUN
B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyroBOPOTa BEIIECTB M OMOTCOXHMHYECKHMX IMKIOB B
ouochepe

YMeHre NPUMEHATh TOJYUYCHHbIC 3HAHHS JUIS OOBSICHEHHsS OWOJIOTHYECKUX TPOIECCOB H
SIBIICHWIA, JUTS IPUHATHS TPAKTHYCCKUX PEIICHUN B IIOBCETHEBHOM KU3HU B IEJIAX 00SCIICUCHHS
0e30MacCHOCTH CBOETO 37I0POBbS W 3JI0POBbS OKPYKAIONIMX JIFOACH, COOJIOJCHUS HOPM
rPaMOTHOTO TIOBEJCHHS B OKPYXArOIIEH NPHUPOTHOW cpeje; MOHUMaHWE HEOOXOIMMOCTH
HCNOJIL30BAHHUS IOCTHIKEHUH COBPEMEHHOM OHOJIOrHH s PaLMOHAIIBHOTO
IPUPOOIOJIH30BAHUS

YmeHue pelmaTth 3JIEMECHTAPHBIC OHOJIOTHYECKHUE 3aa4yu, COCTaBJIATh CXEMbI IICPEHOCA BCUICCTB
1 DOHCPI'MKU B OKOCUCTEMAX (I_ICHI/I HI/ITaHI/ISI)

YMeHre BHITIOTHATE JIA00paTOPHBIC U MPaKTHUECKHE PaboThI, COONIOAATH MpaBuiIa IpH padboTe
¢ y4eOHBIM U JIA0OPATOPHBIM 000Dy I0BAHHEM

YMeHHEe KpPUTHYECKA OLCHHBATh W HHTEPIPETHPOBATh WH(POPMAIMIO OHOJOTHYECKOTO
COJIEpXKAaHMA, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS W3 Pa3NUuHbIX HcTOYHHMKOB (CMMU,
HAYYIHO-TIOMYJISIPHBIE MaTepHalbl); pacCMaTPUBATh TIIOOANBHBIE SKOJIOTHYECKHE IPOOIIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO ITO3HIINIO

10

YMeHue co3gaBath COOCTBEHHBIE IMUCHBMEHHBIE M YCTHBIE COOOIIeHHWs, 00001as
OMONIOTHYECKYI0O HMH()OPMALIMI0 W3 HECKOJIbKAX WCTOYHHKOB, TPaMOTHO WCIIONb30BaTh
MOHSATHHHBIN anmapar OuoJOrHu
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IMPOBEPSAEMBIE 3JIEMEHTBI COAEP KAHUS

10 KUIACC
Kon IIpoBepsieMblii 3JieMEeHT COAEPKAHUSA
1 buosnorus kak Hayka
Bronorus — Hayka o >kuBoi mpupoae. Poib Gronoruu B pOpMUPOBAHUH COBPEMEHHON HAYIHON KapTHHBI
Il Mupa. CucTeMa OMOJOIHYECKUX HAYK
12 MeToapl TMO3HAHUS JKUBOW TPUPOABl (HAONIOJEHHWE, OSKCIEPUMEHT, ONHCAHWE, W3MEpPEeHHE,
) KnaccuuKaIys, MOAEIUPOBAHUE, CTATHCTHYECKAss 00paboTKa JAHHBIX )
2 JKuBbIe CUCTEMBI M X OpTaHU3aIs
JKuBbie cucTeMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouonoruu. CBoWCTBa OWOCHCTEM U UX
21 pasHoobpasue
YpoBHH oOpraHm3anuy OWOCHCTEM: MOJCEKYISIPHO-TEHETHIECKUH, KIETOYHBIH, OpraHU3MEHHBIH,
2.2 [TONYJISIIHOHHO-BHIOBOM, SKOCHCTEMHBIN, OnochepHbIi
3 XHWMHUYECKHI COCTAB M CTPOCHUE KIIETKH
XUMUYECKUHA COCTaB KJIETKH. XHUMHUYECKUE DJIEMEHTBhI: MaKpO3JIEMEHThl, MHUKpOdJeMeHThl. Boma u
3.1 MUHepaibHble BewlecTBa. DOYHKIMM BOABI M MHUHEpPAIbHBIX BellecTB B Kierke. Ilomnep:xanue
OCMOTHYECKOTO Oayanca
benku. CocTaB u cTpoeHHE OEITKOB. AMUHOKHCIIOTHI — MOHOMEPHI 0eKoB. HezamMeHnMBIe 1 3aMEHUMEBIE
AMHHOKHCIOTH. AMMHOKHCIOTHEI COCTaB. YPOBHH CTPYKTYpHI OCIKOBOH MOJEKYNbI (TIepBHYHAS,
BTOPHYHAS, TPETHYHAS W YETBEPTHUHAS CTPYKTypa). XMMHUECKHE CBOMcTBa OenkoB. buoiornueckue
3.2 (byHKIMH OENKOB.
OepmeHTsl — Ononmormyeckne Karanm3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIN IEHTp, cyOcTpaTHas
cnerruuHocTh. KodepmenTsl. ButamMuubl. OTinnuuns hepMEHTOB OT HEOPraHMUECKUX KATAIH3aTOPOB
YrneBoapl: MOHOCaxapu bl (TIIFOK03a, pudo3a U Ie30KCupru003a), AucaxapHuibl (caxaposa, JaKkTo3a) U
noyucaxapupl (Kpaxmal, TIIMKOTeH, IeJUTi0103a). bronorndeckre GyHKIMH yTIeBOAOB.
33 Jlunuaer:  TpUTIHUIEpUAbl, crepounabl, Gochomumuapl. [mapodubHO-THAPOGOOHBIE CBOHCTBA
: , , . .
buonornuyeckne Qynkuuu aunuaoB. CpaBHEHHE YTIICBOJOB, OCIKOB M JUMHJOB KaK HCTOYHHUKOB
SHEPrHH
Hyxneunossle kucnorsel: JTHK u PHK. Hykneotunsl — MOHOMEpBI HyKJIEUHOBBIX KUCIOT. CTpoeHue u
34 dyukiun JIHK. Ctpoenne u dbyukuuu PHK. AT®: ctpoenne u QyHKIINN
3.5 IMuTosnorus — Hayka o kierke. Kiierounas teopusi. MeTosl H3yueHUsl KJIETOK
Krnerka kak menoctHas >kuBas cuctema. OOmuye MpuU3HAKM KIETOK: 3aMKHYyTas HapyXKHas MeMOpaHa,
3.6 motrekynnsl JIHK kak reHeTndeckuii anmapar, CHCTEMa CHHTE3a OeJKa
THITBI KIETOK: 3yKapHOTHUECKas W MpokaproTmdeckas. OcOOEHHOCTH CTPOCHHS MPOKapHOTHUYECKOI
3.7 kinetkn. Kierouynas crtenka Oaxtepuif. CTpoeHHE SyKapHOTHYECKOH KiIeTKH. OCHOBHBIE OTIIHYHUS
PACTUTEIBLHON, >)KUBOTHOW ¥ I'PUOHON KIIETKH
[ToBepXHOCTHBIE CTPYKTYpHI KIETOK — KIIETOYHAS CTEHKA, TJMKOKANUKC, uX (pyHKimu. [Ina3marnueckas
MeMOpaHa, e€ cBoiicTBa u ¢pyHKIMU. L{uTomnazma u e€ opranonasl. O tHOMEMOpaHHbBIE OPTaHOUIBI KIICTKHU:
sHpomna3maruueckas cetb (JI1C), anmapar ["onbmku, au3ocombl. TlomyaBTOHOMHBIE OPraHOWABI KIIETKH:
38 MUTOXOHJPUH, TUIacTUbl. [IponucxoxaeHne MUTOXOHIpUH U macTul. Bunel mnactun. HememOpaHHbIe
OpraHoU/bl KJIETKU: pUOOCOMBI, KIETOUYHBINH LIEHTP, PECHUYKH, KITYTUKU. DYHKIIMUA OPraHOUJOB KIIETKH.
Bxmrouenus
Sapo — perynsTopHblil HeHTp kineTku. CTpoeHue spa: sjuepHas 000JI0uKa, KapHoIUla3Ma, XpOMAaTHH,
3.9 SUIPBIIIKO. XPOMOCOMBI
3.10 TpaHCIIOPT BELIECTB B KIETKE
4 JKusHenesaTebHOCTh KIETKU




Kon
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IlpoBepsieMblii 3JIeMeHT COIepPKAHUSA

OOMeH BemecTB, WM MeTa0omu3M. AcCHMWIIHS (IUIACTUYSCKHHA OOMEH) W JAMCCUMUIISAIIUS
(3HepreTHUecKuil 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Tpoliecca MeTtadonmu3ma. ThIbl 0OMEHa BEIIeCTB:
aBTOTPODHBIN u reTepoTPOHBIH.
Posb (hepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN DHEPIHH B KJIETKE

4.2

®otocunTe3. CBeToBass U TeMmHOBas (as3pl ¢orocunTe3a. Peakiuu  QoTtocunTesa. pHeKTHBHOCTD
(orocuHTe3a. 3HaUeHHE (POTOCHHTE3a AJIS XKU3HU Ha 3emie. BiusHue ycnoBuii cpensl Ha GoTocuHTE3
U CIIOCOOB!I TIOBBIIIEHUSI €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUIA.

XeMocHHTEe3. XEMOCHUHTE3UPYIONME OakTEPHU. 3HAUCHHE XEMOCHHTE3A IS )KU3HU Ha 3emiie

4.3

OHepreTrnueckuil 0OMeH B KJIeTKe. Paciienyienne BemecTs, BEIACICHNE H aKKYMYJIHPOBAaHUE YHEPTUH B
KJIIETKe. DTambl DHEPreTHIecKoro ooMeHa. ' mnkonus. bpoxenue u ero Bupl. KicnopogHoe okucieHue,
WJIU KJIETOYHOE JbIXaHue. IDPEeKTHBHOCTL YHEPreTHUECKOro oOMeHa

4.4

Peakiuu MaTpuuHoro cuntesa. I'enernueckas uHpopmanuss u JIHK. Peanmuzamust renermueckoit
uHpopManuu B KieTke. [ eHeTHueckuil Ko U ero cBoicTa. TpaHcKpuIus — MaTpuuHbIi cuHTe3 PHK.
Tpancnsuums — 6uocunres Oenka. Koanposanue amuHokuciaoT. Posk prbocom B OuocuHTese Oeka

4.5

Hexnerounsie popmbl sxu3Hu — BUpychl. Mctopus otkpeitus Bupycos (.M. UBaHoBckwif). Oco6eHHOCTH
CTPOCHHUS H KU3HEICSITEIEHOCTH BHPYCOB. bakrepuodaru. bone3nn pacteHnil, >)KUBOTHBIX U YeTIOBEKa,
BBI3bIBacMbIe BUpycamH. Bupyc wummyHomeduiuta denmoeka (BUY) — BoszOymutens CIIM/la.
ITpodunakTrka pacIpoCTpaHEHN BUPYCHBIX 3a001€BaHNM

Pazmuoxxenue u HHIANBUAYAJIbHOC pa3BUTUC OPraHU3MOB

5.1

KneTounslii nuki, Win ®KU3HEHHbIN 1ukn kinetkd. MHaTepdasza u muros. [Ipoueccel, nporekamomue B
unTepdasze. Perukauusa — peakuus marpuanoro cuHresa JJIHK. Ctpoenune xpomocoM. XpoMOCOMHBIN
Habop — KapHOTHII. Junnoun a1t u rarIouHbIN XPOMOCOMHBIE HaOOPEHI.
XpomaTuael. LluTonornyeckre OCHOBBI Pa3MHOKEHUS M MHIAUBUyaJIbHOI'O Pa3BUTHS OPraHU3MOB.

Jenenne xnerkn — muto3. Ctaaum murosa. [Ipomecchl, mpoucxoasimye Ha Pa3HbIX CTAJAUSIX MUTO3a.
bronorndyeckuii CMBICII MHTO3a

5.2

®dopMbI pa3MHOXKECHHS OPTaHU3MOB: OecIioyioe M TMoJjioBoe. Bupl OeCronoro pa3sMHOXKCHHS: JIEJICHUE
HAJIBOE, IMOYKOBAHWE OJHO- 1 MHOTOKIJIETOYHBIX, CIIOPOOOpa3OBaHKME, BETCTATHBHOE pPa3MHOXCHHE.
HckyccTBeHHOE KIIOHMPOBAHHUE OPTraHM3MOB, €r0 3HAYCHUE IS CEIEKIINHU

53

ITosoBoE Pa3sMHOKCHHUE, €T0 OTIINYUA OT OecroJoro.

Metiio3. Craguu wmeiioza. [Ipouecchl, mpoucxosmpe Ha cragusx Mmeiosza. [loBeneHue xpomocoM B
Meio3e. KpoccuHrosep. bromornyeckuii ¢cMbIC M 3HAUEHHE MeHo3a

54

I'ameTorenes — nporecc 00pa3oBaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10JI0BBIC jKee3bl: CEMEHHUKHU U
sugHuKd. OOpa3oBaHWE W Pa3BUTHE TIOJNOBBIX KIETOK — ramer (CIepMaTO30W, SIMIeKIeTKa) —
cniepMaTorenes u ooreHe3. OCOOCHHOCTH CTPOCHHS SIMIICKIIETOK U CIIepMaTo30u0B. OIUIOI0TBOPEHHUE.
[TapTeHorenes

5.5

NupuBuayanpHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHANBHOE pa3BUTHE (dIMOpHOreHe3). JTarmbl
3M6pI/IOHaHI>HOFO Ppa3BUTHA 'y TO3BOHOYHBIX JKHBOTHBIX! I[pO6J'[CHI/Ie, racTpyJsilus, OpraHOrcHEs.
[MocTaMOpHOHambHOE pa3BUTHE. THIBI MOCTIMOPHUOHAIBHOTO PAa3BHTHUS: MPSIMOE, HEMPsIMOe
(mmamHOYHOE). BriusiHue cpeibl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIECHHBIC
YPOJCTBA.

PocT n Pa3sBUTHEC paCTeHHﬁ. OHTOrcHE3 IIBCTKOBOI'O paCTCHUA. CTPOCHUE CCMCHU, CTa/JMH PA3BUTHUA

HaCHe}Z[CTBeHHOCTI) 1 N3SMEHYUBOCTH OPIraHN3MOB

6.1

[Ipenmer u 3agauu reHetuku. MicTopus pa3BUTHS TeHETUKU. BKiia poCCHACKUX 1 3apyOeKHBIX YUEHBIX
B pa3BUTHE TCHETHKH. MeTOJbl TeHeTUKH (THOPHIOIOTHYSCKUH, ITUTOTCHETHYECKUI, MOJICKYIISIPHO-
reHeTudeckuii). OCHOBHBIC TeHETHUECKUE MOHTHSA. | eHeTHYecKkast CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMax
CKpEeIIMBaHUI
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3aKOHOMEpPHOCTH HACIENOBaHHUs TPHU3HAKOB, YycTaHOBIeHHBIE [. Menzmenem. MoHOrHOpHIHOE
CKpeInBaHue. 3aKOH eINHO00pasus THOPHIOB IIepBOT0 MOKoJMeHMs. [IpaBuino toMuHIpOBaHHS. 3aKOH
paciierieHus npu3HakoB. [ umore3a yucToThl ramet. [10THOe U HeTIOTHOEe IOMUHUPOBAHHE.

JurnOpumgHoe CKpemuBaHue. 3aKOH HE3aBUCHMOTO HACIEIOBAaHMS TIPH3HAKOB. lluToreHeTmyeckne
OCHOBBI ~ TUTHOPHIHOTO  CKpCUIMBAaHUA.  AHaNM3uWpylollee  CKpemuBaHue. lcmomb3oBaHne
AHAJIM3UPYIOUIET0 CKPEIIMBAHUS JUIsl ONPEICIICHHS TCHOTHIIA 0CO0U

6.3

CueruieHHOe Hacie/oBaHue Tpu3HakoB. Pabora T.Moprana mo CIECJICHHOMY HaclIeZIOBaHUIO
reHoB. HapylneHune cremieHus TeHOB B pe3yjbTaTe KPOCCHHrOoBepa. XPOMOCOMHAs —Teopus
HACJIeZICTBEHHOCTH. [ eHeTH4ecKre KapThl.

I'eneruka mona. XpoMOCOMHOE OTIpeiesieHUE MoJIa. AyTOCOMBI U TIOJIOBBIE XpOMOCOMBI. [ oMorameTHbie
U IreTCPpOraMeTHbIC OPraHu3MbI. HaCJIeIIOBaHI/IC IIPHU3HAKOB, CHCIVICHHBIX C ITIOJIOM

6.4

W3MeHunBOCTh. Bunbl M3MEHUMBOCTU: HEHACIEACTBEHHas M HacleacTBeHHas. Posb cpensl B
HCHACJICACTBCHHOM  M3MEHUYMBOCTH.  XapakTepUCTHKa  MOJU(HKALMOHHON  W3MEHYMBOCTH.
Bapuanuonnsli psn U BapuauuMoHHas Kpubad. Hopma peakuuu npusHaka. KosndecTBeHHBIE H
KauyeCTBEHHBIE IPU3HAKU M MX HOpMa peakiu. CBolicTBa MOIM(HUKAIMOHHOW H3MEHYHBOCTH

6.5

HacnencreenHasi, WM TeHOTHIIWYECKas, WU3MEHYMBOCTh. KoMOMHAaTMBHAs W3MEHYMBOCTb. Meio3 u
MOJIOBOM MpOIIECC — OCHOBa KOMOWHATUBHOM WM3MEHYMBOCTH. MyTallMOHHAs W3MEHYHBOCTb.
Krnaccudukamuss MyTamuii: TeHHbIE XpOMOCOMHBIC, TE€HOMHBIC. YacToTa W TpPHUYMHBI MYyTaldi.
MyTrareHHbsle (akTOphl. 3aKOH TOMOJIOTHUSCKHX PSJIOB B HACleACTBEHHOW wu3MeHunBoctH H.U.
Basuiosa

6.6

I'eneruka uenoseka. Kapuorun yenoBeka. OCHOBHBIE METOJIBI TEHETUKH UYEIOBEKA: T€HEATIOTHIECKHH,
OJIN3HEIOBBIN, IIMTOTEHETHYECKUH, OWOXUMHUYECKUH, MOJEKyJsipHO-TeHeTHUeckuil. CoBpeMeHHOe
oTpejieJIeHe TeHOTHUIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHKE, B TOM YHUCIIE C TIOMOIIBIO
T111P-ananu3a. HacinencTBeHHBIC 3a001¢BaHMS YCIOBEKA: TeHHbIC 00JIe3HH, O0JIC3HH C HACICACTBEHHOM
MPEPACIIONIOKEHHOCThIO, XPOMOCOMHBIC Oosie3Hu. Comarhyeckue | TEHEpPaTHBHBbIC MYyTallUH.
[IpuHIMIBL  3MO0pPOBOTO O0pa3a JKWU3HHM, TUATHOCTUKU, NPOMUIAKTUKHA U JICUEHUS TEHETUYECKUX
Oonesnell. MenHUKO-TEHETHUECKOE KOHCYJIbTUPOBAaHWE. 3HAYeHHE MEIUIMHCKONH TEeHETUKH B
MIPEAOTBPAILIEHNH H JIEUEHHH T'€HETHUECKUX 3a00JIEBaHNI YEIOBEKA

CCHGKHI/IH OpTraHn3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekius Kak Hayka U Ipolecc. 3apoXkAeHHe CeleKIMy U JoMectukanusa. Yuyenue H.M. Basunosa o
LEHTPAX MPOUCXOKAECHHUS U MHOI000pa3usi KyJIbTYpHBIX pacTeHUH. LIeHTphI IPOUCXOXKICHUS JOMAITHUX
KUBOTHBIX. COpT, NOPOAA, IITAMM

7.2

CoBpeMeHHbIe METOAbI CeleKIUH. MaccoBbli M MHIMBUAYAIbHBIAH OTOOPHI B CENEKUHUU PACTEHUHA U
KUBOTHBIX. OIEHKa SKCTephepa. BIM3KOpOACTBEHHOE CKpelIMBaHHE — WHOpUAMHT. UuWcras ITHHHSA.
CkpemBanue 4HCTHIX JuHHK. ['ereposuc, mnm ruOpumgHas cwia. HeponcTBeHHOE CKpeluBaHHE —
ayropumuar. OtmanéHHas ruOpuom3anus u e€ ycrexu. VCKyCCTBEHHBIH MyTareHe3 W ITONydCHHUE
MOJIUTIONIOB. JIOCTHIKEHHSI CENEKIIMHA PACTESHHMA, Y)KUBOTHBIX 1 MEKPOOPTaHMU3MOB

7.3

BrorexHonorMs Kak oTpacib MPOU3BOACTBA. | €HHAS MHXKEHEpHs. DTaIlbl CO3MaHHUS PEKOMOWHAHTHOM
JHK u tpancrennsix opranuzmoB. Kierounas nrxenepus. Knetounsie KyabTypbl. MUKpPOKIIOHAIBHOE
pa3MHOxkeHHE pacTeHUH. KioHupoBaHHE BBICOKONPOLYKTUBHBIX CEIbCKOXO3SICTBEHHBIX OPraHU3MOB.
Okosioruueckue 1 yrudeckue npodaeMel. 'MO — reHeTndecKd MOAU(GHLIUPOBAHHBIC OPrAHU3MBL
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DBOJIIONMOHHAS] OMOJIOT U

1.1

DBOIOIMOHHAS TEOPHSI U €€ MECTO B OMOJIOTHH.

CBUIeTENBCTBa DBOMIONMHU. [lalecOHTONIOTHYECKHE: IMOCIEeOBATEIbHOCTS IOSBICHUS BHAOB B
MAICOHTOJIOTHYECKON JICTOMUCH, Tepexoanbie GopMbl. broreorpaduyeckue: CXOACTBO M pasiHdHe
(ayH u pmop MaTEepUKOB B OCTPOBOB. IMOPHOIIOTHYECKUE: CXOJCTBA U Pa3IMIUs SMOPHOHOB Pa3HBIX
BHUJIOB M03BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHBIE, aHAJIOTUYHbIE, Py IMMEHTapHbIC
OpraHbl, araBH3Mbl. MOJEKYISIPHO-OMOXMMHYECKHE: CXOJCTBO MEXAaHH3MOB HACJIEACTBEHHOCTH H
OCHOBHBIX METa00IMYECKUX NYTEH Y BCEX OPraHU3MOB

1.2

OpomonnonHas teopust Y. Jlapsuna. [Ipeanocbuiku BOSHUKHOBEHUS JHapBUHU3MA. J[BIKYIIHE CHIIBI
IBONIONWU BHIOB 1o JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE TIPH OTPAHUYEHHOCTH PECypCOB,
HeolpenenéHHas U3MEHYMBOCTh, 00ph0a 3a CyIIeCTBOBaHHE, €CTECTBEHHBIH 0TOOD)

1.3

Cunrernueckas Teopus sBoonnu (CTD) u ocHoBHEIE €€ mostokeHnsi. MukposBosronus. [lomymsmms
KaK eIMHHLA BUJA U 3BOJIOLMU

1.4

JBmkymue cuisl ((hakTOphl) SBOIIONMY BUAOB B MpUpoAe. MyTallMOHHBIH NIpolecc U KOMOMHATHBHAS
M3MEHYUBOCTD. [lomysinuonHbIe BOJHEI U Apeiid reHoB. M3omsanus u murpanus. EcrecTBenHslit oTO0p
— HaIPAaBJISIONHIA (HaKTOp BOMIONUH. DOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoONeHHOCTh OPTaHU3MOB KaK pe3yJbTaT »dBOJIONUH. [IpuMepsl TPUCTIOCOONEHUN Yy
OpraHu3MoB. ApoMOp(}O3bI U UINOATATITAIIH.

Bun u BugooOpasoBanue. Kpurtepuu Buaa. OcHoBHbIE (GopMbl BHA00OpazoBaHHs: reorpaduyeckoe,
9KOJIOTHYECKOE

1.5

MaxkposBomronust. DopMBI 3BOIONNH: (QHICTHUECKAs], TUBEPTEHTHAS, KOHBEPreHTHAs, apauIenbHasl.
HeoOpatuMocTh 3BOJIOLHIH

Bo3HUKHOBEHNE U PA3BUTHE JKU3HHU Ha 3eMiIe

2.1

JloHayuyHble MpeACTaBIEHHUS O 3apOKIACHUU XKU3HU. HayuHble rUmoOTe3bl BOSHUKHOBEHMS JKU3HU Ha
3emie: abuoreHe3 M TaHCIEPMHUSA. XUMHUUYECKas SBOJIIOLHUA. DKCIEPUMEHTAIBHOE MOATBEPIKICHHE
XUMHUYeCcKOH aBomtonu. HavanpHble aTanbl Ononorundeckoi spomronun. ['unoresa PHK-mupa. [epsrie
KJIETKHU U UX 3BoJto1Msl. POopMUPOBAHHE OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

PaszButre xu3Hu Ha 3emie mo spam M nmepuopaMm. Karapxeil. Apxeiickas U IpoTepo30HCKas 3pbl.
[Taneo3oiickas 3pa W e€ mnepuoAbl: KeMOPHUHUCKUH, OPIOBUKCKHNA, CHUITYPUHCKUN, JEBOHCKUH,
KaMEHHOYTOJIbHBIN, epMcKkuil. Me3o3olickas 3pa u € nepuopl: TpUacOBbIN, IOPCKHUM, MEIOBOM.

KaitHo3olickas spa U €€ MepuojIbl: MajJeoreHOBBIN, HEOTCHOBBIN, aHTPOIIOT€HOBBIN. XapakTepUCTHKA
KJIMMaTa U Te0JIOrMUecKUX npoiieccoB. OCHOBHBIE ATAIbl SBOIIOIUU PACTUTEIBHOTO U )KUBOTHOTO MHUpA.
Apomopo3sl y pacTeHHH 1 KUBOTHBIX. [10sBI€HHE, pacBET M BEIMHPAHHE TPYIIII )KUBBIX OPraHU3MOB

23

CucremMa OpPraHMYECKOTO MHpa Kak OTpakeHue 3BoOJONUU. OCHOBHBIE CHUCTEMATHYECKHE TPYTIIbI
OpraHN3MOB

24

OBomolMsa 4eaoBeKa. AHTPOIONOrus Kak Hayka. Pa3Burue mnpeacraBleHUH O NPOUCXOXKIECHUU
yelloBeKa. MeToJpl H3y4eHus aHTpororeHeza. CXOAcTBa W pa3jinyMs 4YeJIOBEKAa U JKUBOTHBIX.
CucreMaTH4eckoe MON0KEHHUE YeIOBEKA.

JBwkyime critbl ((pakTopbl) aHTporioreHe3a. HacnencTBeHHass HK3MEHUYHUBOCTh U €CTECTBEHHBINH OTOOD.
OO011ecTBeHHBIN 00pa3 )KM3HU, M3TOTOBJICHUE OPYAUN TPY/a, MBIIUICHUE, PeUb
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OCHOBHBIE CTaJUM W BETBHM 3BOJIOLMU 4YEIOBEKA: aBCTpajonuTekH, YenoBek ymensiid, Yenmosek
npsiMoxoasmui, YenoBek HeaHnepTaibckuil, UemoBek pazymHbId. Haxogkn MCKOMaeMbIX OCTAHKOB,
BpeMsI CYIIECTBOBAHMS, 00JIACTh PACIIPOCTPAHEHHSI, 00BEM IOJIOBHOTO MO3Ta, 00pa3 yKU3HM, OPY K

2.6

Yenoseueckue packl. OCHOBHBIE OOJBINIKE pachl: eBporeonHas (eBpa3uiickas), Herpo-aBCTpaIONTHAS
(3kBaTOpHabHASA), MOHTOJNIOMIHAS  (Aa3MATCKO-aMepUKaHCKasi). YepThl  MPHUCIIOCOOICHHOCTH
NPEACTaBHUTENICH YENOBEYECKUX pac K YCIOBHSIM CYHIECTBOBAHWA. EMMHCTBO YEIOBEUECKHX pac.
Kpurtnka pacuzma

OpraHu3Mbl ¥ OKPY>Karoas cpeaa

3.1

OKONOTHA Kak HayKa. 3afadd W pasleibl DKOJIOTHH. METOAbl JKOJOTHYECKUX HCCICIOBAHHM.
DKojoruyeckoe MupoBo33penne. Cpelpl OOHUTaHHS OPraHW3MOB: BOJHAs, HA3EMHO-BO3AYIIHASA,

IIOYBCHHAs, BHYTPHOPIraHU3MCHHAas

32

Okosormyeckue paktopsl. Kiaccudukanus skoorndeckux (HakTopoB: aOMOTHYECKHE, OHOTHIESCKHE H
aHTponoreHHble. JISHCTBHE IKOIOTHYECKUX (PAKTOPOB HA OPraHU3MBI

33

AbGunorudeckue (akTophel: CBET, TeMmIepaTypa, BlaxHOcTb. Poromepuoam3Mm. IIpucmocobiieHus
OPTaHM3MOB K JICHCTBHIO a0MOTHYECKUX (haKTOPOB. BHOTOTHYECKHE PUTMBI

3.4

buotnyeckne ¢axropsl. Buael OnoTHYECKMX B3aMMOAEHCTBHH: KOHKYPEHIHS, XWIIHHYECTBO,
MapasuTU3M, MYyTyalu3M, KOMMEHCanu3M (HaxJICOHHUECTBO, KBApTUPAHTCTBO), aMEHCAIIU3M,
HeWTpann3M. 3HaueHne OMOTHYECKHUX B3aMMOCHCTBHH IS CYIIECTBOBAHMUS OPTaHU3MOB B TIPHUPOTHBIX

coo0uiecTBax

3.5

DKOJIOTHYECKUE XApPaKTCPUCTUKU TMOIYJISIUHA. OCHOBHBIEC ITOKa3aTEIU nomyJiauuu: 4YHUCICHHOCTD,
IUIOTHOCTD, POXAAEMOCTb, CMEPTHOCTD, IPHUPOCT, MUT'PAITUA. HI/IHaMI/IKa YUCJICHHOCTHU MOITYIAIUN U eé

PETYJISIHS

Co00111ecTBa U DKOJIOTNYECKUE CUCTEMBI

4.1

Coo0rmrecTBo opraHu3mMoB — OuoreHo3. CTpPyKTypbl OHOIICHO3a: BHIOBas, IPOCTPAHCTBCHHAS,
tpodnueckas (uiiesas). Buapl-nomunanTel. CBsI3y B OMOIEHO3€

4.2

Dkojoruyeckue cuctemsl (3kocuctemsbl). [Tonatue 06 sxocucteme u 6uoreorenose. OyHKIMOHATBHbIE
KOMIIOHEHTBI SKOCHCTEMBI: MPOIYIEHTH, KOHCYMEHTBI, PeayleHThl. KpyroBopoT BEMIECTB M IOTOK
SHEpPru:M B dKocucTteMe. Tpodrdeckne (IMHUIIEBBIE) YPOBHH SKOCHCTEMBL llWINeBbIe HemW U CETH.
OCHOBHBIE NTOKa3aTeIN SKOCHCTEMBL: OHoMacca, MPOAYKIHA. DKOJIOTHYeCKHE TUpaMH/IbL: IPOAYKLIUH,
YHCIEHHOCTH, OruoMacchl. CBOMCTBA DKOCUCTEM: YCTOHUMBOCTD, CAMOPETYJIsiiug, pa3BuTue. CyKieccus

43

[Ipupoanbie 3KOCHCTEMBI. DKOCUCTEMBI 03P U PeK. DKOCHCTEMa XBOMHOTO WIIH HMIMPOKOIMCTBEHHOTO

Jeca.

AHTPOIIOTCHHBIE 3KOCUCTEMBI. ATPO’KOCHCTEMEI. Y pOosKkocucTeMbl. broornyeckoe u X03siiCTBEHHOE
3HAUEHNE arpodKOCUCTEM U yPOOIKOCHCTEM.

Buopaznoobpasue kak pakrtop ycroitunBoctu sxkocucteM. CoxpaHeHHe OHMOJIOTUYECKOTO Pa3HOOOpa3Hs
Ha 3emJie

44

VYuenne B.J. Bepaanckoro o 6nocdepe. 'panuis:, coctaB U CTpyKTypa duocdepsl. JKiBoe BeecTBo
u ero pyaknuu. OcobeHHOCTH OHOChEPH! Kak IM100aabHOM 3KOCUCTEMBI. JJUHAMUYECKOE PaBHOBECHE U
obOpatHast cBs3b B Ouocdepe. KpyroBopoTbl BemecTB W OHOTCOXHMHYECKHE IUKIIBI 3JIEMEHTOB
(yrieposa, a3ota). 30HaILHOCTE Onochephbl. OCHOBHEIE OMOMBI CYIIH

4.5

UenoseuectBo B Ouochepe 3emuin. AHTPONOTreHHbIE W3MEHEeHHs B Ouocdepe. [nmodambHBIC
9KOJIOTHYECKHE MTPOOIIEMBL.

OcHOBa paInMOHAILHOTO YIIPABICHUS MPUPOJHBIMH pPECypcaMU M WX HUCHOJNb30BaHWE. JlocTrkeHus
OMOJIOTHU ¥ OXPaHa IPUPOJIBI
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYHEHUKA

* buonorus, 10 xnacce/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue;
[Ton penakuueit [laceunuka B.B. - M.: AkuronepHoe o61iecTBo «M3narenbcTBo
«IIpocsemenue», 2024

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckuit A.A., PyomnioB A.M. u apyrue;
[Tox penakuueii [Taceunuka B.B. - M.: Akunonepnoe obmiectBo «M3naTenscTBo
«ITpocsemienuey, 2024

METOANYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCHI CETH
NHTEPHET

1. Ilnardpopma GaHKa TPEHUPOBOUYHBIX 3aJAHHWM I TMOJATOTOBKH K TECTUPOBAHUIO
(GYHKIIMOHATBHON TPAMOTHOCTH oOy4arommxcs https:/fg.resh.edu.ru

2. ITopran «Poccuiickas anekTpoHHas 1mkoia» https://resh.edu.ru

3. HaBurarop Hay4yHO-METOAUYECKHUX pa3padoTok https://apkpro.guppros.ru/navigator/

4. bubnuoTeka uppoBOro 06pazoBaTeIbHOr0 KOHTeHTa https://urok.apkpro.ru
S5.Ilopran  ®I'BHY «®enepanbHblii HWHCTUTYT IEAArOTMYECKUX  U3MEPEHUID)
https://fipi.ru

6. l'ocynapctBennass  uHdopmarmonHass  cucreMa  «CoBpeMeHHass — IudpoBas
oOpazoBaTenbHas cpena» https://online.edu.ru

7. https://edsoo.ru/metodicheskie-materialy
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